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BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS

I.— ALIPHATIC.
Conception of the outcome of chemical reactions. Its origin, 

operation, and limits. M. T rau tz  ( / .  p r. Chem ., 1943, [ii], 162,
121— 147).— A general h isto rical review  of th e  a u th o r 's  views. I t  
is stressed th a t  th e  a c tiv a ted  s ta te  involves fo rm ation  of a  new and  
chemically d is tin c t e n tity  w hich is an  in te rm ed ia te  com m on to  
reactants and  products. R . S. C.

Proton mobility and influence of substituents, especially carbonyl
and sulphonyl. F. A rn d t and  B. E is te r t  {Bey., 1941, 74, [B ], 423—  
454).—Theoretical. T he following are discussed : characteris tics of 
proton m o b ility ; p ro to n  m obility  and  c o n s titu tio n ; sim ple hydrides 
and the  field e ffec t; increase in  acid n a tu re  b y  su b s titu e n ts ; meso- 
merism and resonance; H  exchange an d  th e  change in  acid n a tu re  
by substituen ts; kinetics an d  energy balance of p ro to n  m ob ility ; 
electronic theory  of th e  S 0 2 group. H . B.

Preparation of ^-chloro-A^-butene.— See B., 1943, I I ,  337.

Macromolecular compounds. CCCXII. Caoutchouc. LV. Halogen 
derivatives of rubber hydrocarbons. H erm ann  S taud inger and  
Hansjiirgen Staudinger ( / .  p r . Chem ., 1943, [ii], 162, 148— 180; cf. 
A., 1942, I I ,  293).—K m (determ ined by  17 a t  20°) for squalene in  
PhMe and for squalene hexahydrochloride in  PhM e, CHC13, or te tra -  
hydrofuran are 4-2 and 5-4 x  10“4 or, a fte r allowance for th e  differing 
sp. gr., 3-6 and 5-9 X 10-4 respectively . T he reason for th e  increase 
due to  halogen is obscure. H ydrochlorides of b a la ta  (I) an d  
caoutchouc (II) are prepared hav ing  mol. w ts. (determ ined osm otic- 
ally) 45,000— 410,000 and K „  (in PhM e) 0-42— 0-79 and  1 0 — 1-3 X  .
10-4, respectively; since (I) and  (II) have  K m 1-2— 1-3 and  1-7 x  10-4, 
respectively, the  decrease due to  halogen is due to  ring-shorten ing  by  
cyclisation of uncertain n a tu re ; th e  cyclisation is also evidenced by  
low Cl contents, th is deficiency being larger for (I) th a n  for (II) in 
agreement w ith  th e  respective K m. A pronounced fall in  K m w ith  
increasing mol. w t. is shown. In te ra c tio n  of Z n E t2 w ith  th e  h ydro ­
chlorides of (I) and  (II) in  P hM e-N 2 a t  —20°, raised  la te r  in  steps 
to  40°, gives e thylpolypranes, from  w hich som e HC1 h as been lost 
and which have only a b o u t half th e  original degree of polym eris­
ation; products having mol. w t. 50,000— 165,000 have K m 0-72—
0-95 x  10-4, changes from  th e  hydrochlorides being re la tive ly  slight.
If the decrease in K m for th e  hydrochlorides had  been due to  crum pling 
of a long chain under th e  influence of th e  Cl, rep lacem en t of th e  Cl 
by E t should have re tu rn ed  K m to  approx. its  original val. Absence 
of such a re tu rn  confirms th e  view  th a t  th e  hydrochlorides are 
cyclised products. T he p ro d u c t form ed from  (I) an d  H B r a t  0° is 
very u n stab le ; a  “  dibrom ide ”  (5 6 1 6 %  B r ; th eo ry  70% ) h ad  K m
0-61 X 10~4, ind icating  cyclisation  also in  th is  case. Chloroprene, 
having mol. w t. 115,000, has K m 1-65 X  10-4, th u s  resem bling (I),
(II), and B una, and  fu rth e r confirm ing th e  cyclisation of th e  hydro ­
chlorides. L ab o ra to ry  preps, of chloro-caoutchouc, -ba la ta , and  
-Buna 85, and  th ree  technical chloro-rubbers, hav ing  54-90— 65-92% 
of Cl and mol. w t. 82,000— 410,000, have  K m 0-30—-0-49 X  10~* in 
PhM e; th e  very  low K m, sim ilar to  th a t  of cycZocaoutchouc, indicates 
much cyclisation, in  w hich th e  side-chains p ro b ab ly  p a rtic ip a te ; 
this is confirmed b y  in ac tiv ity  of th e  C l-products tow ards LiMe, 
LiPh, and Z n E t2 (cf. th e  p inene hydrochloride derivative , C 10H 8C110) ; 
this polycyclic po ly terpene  s tru c tu re  explains also th e  s tab ility  of 
the chloro-rubbers an d  th u s  th e ir  su itab ility  for use in  varnishes. 
K m for various ru b b e r d e riv a tiv es a re  com pared  an d  low vals. 
explained as due to  cyclisation  in  all cases. 17 increases w ith  concn., 
particularly for th e  long mols. (high K m). W hen  ru b b er an d  its  
derivatives a re  stre tch ed , th e  sm all aggregates of long mols. are 
compressed la te ra lly  in to  large aggregates, which .then  a c t as 
crystals u n d er X -ra y s ; p lastic isers function  by  easing th e  sliding 
of these aggregates over one an o ther. T he e lastic ity  is due to  
deform ation  of th e  side-chains during  stre tch in g  (com pression); its  
e x te n t th u s  depends on th e  n a tu re  of th e  b ranch ing  and  side-chains. 
Purification  of th e  p ro d u c ts  exam ined is described. R . S. C.

C o n fig u ra tio n  0 ! Aay-b u ta d ie n e .— See A., 1943, I , 295. 
A b so rp tio n  of lig h t by  o rg an ic  m o lecu les a n d  ions acco rd in g  to  

q u a n tu m  m ech an ics .— See A ., 19.43, I , 295. 
A ssig n m en t 0! ab so rp tio n  b an d s in  c o n ju g a ted  sys tem s of ch ro m o - 

p h o re s .— See A ., 1943, I, 296.

Effect of acidifying substituents on chromopKoric systems.— See
A., 1943, I , 296.

Physico-chemical properties of chromophoric groups.— See A.,
1943, I, 296.

Conjugation of chromophores and constitution of organic com­
pounds.— See A., 1943, I, 296. 

Production of carbon tetrachloride.— See B ., 1943, I I ,  306. 
Influence of oxygen and sulphur atoms on the velocity of hydro­

lysis of the carbon-halogen bond.— See A., 1 9 4 3 ,1, 310.
Catalytic action of activated silica-alum ina. Action of activated 

clay on «-octyl alcohol and cycZohexanone. A. V. F ro s t (Com pt. 
rend. A cad. Sei. U .R .S .S .,  1942, 37, 223— 225).— Boiling «-CgHj,-OH 
an d  activ a ted  Caucasian c lay  w ith  rem oval of H 20  gives C8H 16 33% , 
C gH j8 4% , C 1SH 34 6 % , C 16H 32 4% , h igher sa tu ra ted  (2% ) and  
u n sa tu ra ted  hydrocarbons 13% , ta r  2% , H sO 11% , gas and  losses 
17% , an d  o th er p roducts 5% . Boiling cycZohexanone w ith  th e  
clay gives C6H 6 (~ 5 % ), cycZohexane, m ethylcyc/opentane, and 
PhO H . R . S. C.

Marine products. XIV. Astrol.— See A., 1943, I I I ,  895.
Diphenylurethane of nerol. Y. R . N aves and  A. V. Gram poloff 

(Helv. Chim . A c ta , 1943, 26, 1393).—C ontrary  to  th e  suggestion of 
P a lfray  et al. [Bull. Soc., chirn., 1943, [v], 10, 131), th e  d iphenyl­
u re th an e  of nerol, m .p. 52°, is a  well-defined indiv idual. H . W .

Benzoylation of erythritol and preparation of derivatives of
O-benzoylglycollaldehyde.' H . Ohle and  G. A. M elkonian (B er., 
1941, 74, [B ], 291— 294; cf. A., 1943, I I , 393).— w iiso-E rythritol (I) 
an d  5 mols. of BzCl in  C5H 5N  afford 98%  of m eso-erythrito l tetrabenz- 
oate (II), m .p. 188— 188-5°. (I) an d  2 mols. of BzCl afford  some (II),
w ith  th e  1 : 4-cZt- ( III) ,  m .p. 148°, and  1 ; 2 : 4 {?)-tri-benzoate, m .p. 
108— 108-5°. (I ll)  an d  Pb(O Ac)4 in  CSH 6 afford OBz-CH2-CHO 
[phenylhydrazone  (unstable), m .p. 80— 81°; 2 ; A-dinitrophenylhydraz- 
one, m .p. 185°] an d  a n  isom eric erythrito l 1 : 3(?)-dibenzoate, m .p. 
142°, a lread y  p resen t in  th e  (III) used. J .  W a.

Synthesis of optically active /3-phosphatidic acids. E . B aker, I. B. 
Cushing, and  H . O. L. F ischer (C anad. J .  R es., 1943, 21, B, 119—• 
124).— dl- and  1 ( - ) -G ly c e r y l  a-benzoate, m .p. 66-5—-67°, [a]D —16-8° 
in  E tO H  [from  ¿(-(-)-:sopropylideneglycerol benzoate  and  aq. 
A cOH a t  80°], w ith  C Ph3Cl in  quinoline a t  100°, th e n  a t  room  
tem p ., yield respectively  dl-, m .p. 124— 125°, an d  1 -y-triph en yl-  
m ethylglyceryl a-benzoate, m .p. 89—-90°, [a]n —12-6° in  E tO H , 
— 22-1° in  C 5H 5N, —11-5° in  C6H 6, w hich w ith  POCl3 in  C6H 5N, 
th en  K 2C 0 3 u n der E t 20 ,  yield K  dl-, m .p. 174— 175° (b a th  p reh ea ted  
to  145°, th e n  h ea ted  a t  10° pe r m in.), and  1 -a-benzoyl-y-triphenyl- 
m ethyl-ß-glycerophosphate, m .p. 174-—175°, converted  by  reduction  
(H 2, Pd) or hydrolysis (dil. HC1 a t  room  tem p.) in to  K  dl- and  
(impure) Z-a-benzoyl-jS-glycerophosphate, [a]D + 9 °  in  H 20 ,  respec­
tively . A. L i.

Production of sodium formate.— See B ., 1943, I I ,  307. 
Thermal decomposition of n -  and iso -propyl formates.— See A.,

1943, I, 309.
Catalytic oxidation of hydroxylated and unsaturated fatty acids.—

See B „  1943, I I ,  339.
Inhibitors of the enzymic oxidation of unsaturated fatty acids.— See

A., 1943, I I I ,  915.
Investigation of the metabolism of fats with deuterium as indicator.

H . Formation of oleic acid from carbohydrates.— See A., 1943, I I I ,  
904.

Esters of glycollic acid.— See B ., 1943, I I ,  307. 
Preparation of lactic acid.— See B., 1943, I I ,  338.
Effect of citrate on rotation of molybdate complexes of malate, 

citramalate, and riocitrate. H . A. K rebs an d  L . V. E ggleston 
(Biochem . J . ,  1943, 37, 334— 338; cf. A uerbach an d  K rüger, A., 
1923, ii, 884; B., 1924, 32).—T he op tical ro ta tio n  of th e  m olybdate  
com plexes of m alic, c itram alic, an d  isocitric acid is increased  by 
c itra te , th e  m agnitude of th e  increase (som etim es > 100%) depend­
ing on th e  concn. of th e  substances. A ccount m u st be tak e n  of th is  
in  th e  po larim etric  d e te rm in a tio n  of th e  acids b y  th e  m o ly b d a te

A ., II.—Organic Chemistry

DECEMBER, 1943.



351 A., II.—i, ALIPHATIC. 352

m ethod. A procedure for determ in ing  m alic an d  isocitric acid 
po larim etrically  in  presence of m olybdate  an d  c itra te  is described. 
T he equilibrium  m ix tu re  of c itrate , fsocitrate, and  c is-aconitate  
which exists in  presence of liver- or m uscle-aconitase (a t 38° and  
p H  6 -8) contains 89-5, 6-2, and  4-3%  respectively of these acids. 
The p roportions are b u t  little  affected by  increasing th e  p H  to  7-4. 
A ddition  of MgCl, sh ifts th e  equilibrium  in  favour of c itra te .

W . McC.
Ether-like compounds. XXIV. Synthesis and reaction velocities 

of higher ether-acids. M. H . Palom aa [w ith S. L eh tim àk i and  A. 
Valkola] (Bey., 1941, 74, [A], 294— 298; cf. A., 1939, I , 206).— The 
acids, 0Me*[CH2]„ 'C 02H  w ith  n  =  1— 4, have  previously  been 
stud ied  and  th e  series is now extended to  n =  5— 8 . W hen n  =  2, 
th e  velocities of (MeOH) estérification and  acid hydrolysis of th e  
ester are a min. due to  in tram ol. factors. The tem p, coeffs. for 
estérification and  hydrolysis th ro u g h o u t are ~2-5, ind ica ting  
sim ilar energies of activation . K inetic resu lts a re  tabu la ted . 
OMe-[CH2]5-Cl (I), KN a(CN )2, and  K I afford E-m ethoxyhexonitrile, 
b.p. 76— 78°/2-5 m m., hydrolysed to  e-m ethoxyhexoic acid, b.p.
131— 132°/5— 6 m m . £-M ethoxyheptoic acid, b .p . 160— 162°/16—  
17 m m ., is ob tained  from  (I) b y  a  m alonic este r synthesis. 
OMe-fCHJjdVlgCl and  (CH2)20  afford i-¡-methoxyheptyl alcohol, b.p. 
96— 97°/3 m m ., converted  in to  th e  chloride (II), b .p . 77— 78°/6-5 
m m ., w ith  SOCl2 and  C5H 5N, and  th en  in to  17-m ethoxyoctonitrile, 
b.p. 107— 108°/6'5 m m ., which is hydrolysed (K O H  in  aq. MeOH) 
to  17-m ethoxyoctoic, acid, b.p . 144— 145°/3 m m ., m .p. 7°. 0-Meth- 
oxynonoic acid, b.p. 146— 147°/1 m m ., m .p. 10°, is ob tained  from
(II) by  a  m alonic ester synthesis. J . W a.

Keto-acids, enol-lactones, and cyclic ketones. I. Reaction of 
succinyl chloride with ethyl sodiomalonate. I. So-called “ ethyl 
succinylmalonate ”  (ethyl 2-butanolidenemalonate) and ethyl 
succinyldimalonate. II. Reaction of succinyl chloride with ethyl 
sodiomalonate. P. Ruggli an d  A. M aeder (H elv. Chim. Acta, 1943, 
26, 1476— 1498; 1499— 1501).— I. T he p roduct of th e  action  of 
(CH2-C0C1)2 (I) on C H N a(C 02E t )2 is show n to  be E t  2-butanolidene- 
m alonate [E t 5-keto-2-tetrahydrofurylidenem alonate] (II),
g — 0 > C:C(C° 2Et)’- C 0 2E t-C H 2-C0-[CH2]2-C 02Me (III) is con­

densed only to  a  very  sm all ex ten t by  N a in  boiling C6H 6 b u t gives 
m ainly th e  salt C 0 2E t-C H lC (0N a),[CH2]2,C 0 2Me, which regenerates
(III) w hen acidified. W ith  K O H  in  abs. MeOH a t  room  tem p . (I ll)  
affords th e  sa lt C 0 2K ,[CH2]2,C (0K )iC H -C 02E t, which, when 
acidified, gives E t p-keto-8-carboxy-n-valerate, m .p. 57— 58°, which 
gives a  v io le t colour w ith  FeCl3 and  does n o t yield an  enol-lactone 
when its  aq. so lu tion  is evaporated . I t  is characterised  by  th e  labile 
semicarbazone, m .p. 180— 181° (decomp.), which passes in to  1-carb- 
am ylpyrazol-5-one-3-propionic acid, decom p. 195°, w hen k e p t in  th e  
reaction  m ixture . G radual add itio n  of (I) [modified prep, best by  
trea tm e n t of (CH2-C 0)20  w ith  SOCl2 in  presence of ZnCl2] to  a  well- 
cooled suspension of C H N a(C 02E t )2 in  anhyd. E taO gives as m ain 
p ro d u c t (II), m .p. 68°, which gradually  gives a  red  colour w ith  
FeCl3 due to  scission of th e  enol-lactone ring  and  u ltim ate ly  a  p p t. 
of basic Fen l succinate. W ith  KOAc or N E t3 in  abs. E tO H  (II) 
gives an  in tense blue colour which soon becom es green and  
u ltim ate ly  pale yellow ; if H 20  is added  to  th e  green solution th e  blue 
colour reappears tem porarily  and  a  blue oil is p p td . T he con stit­
u tion  of (II) is established by  its  hydrogenation  ( P t0 2 in  E tO H  a t 
room  tem p.) followed by  hydrolysis to  C O ^ -fC H Ja 'C H fC O jE tJj, 
m .p. 139°, decarboxylated  to  ([CH2]2-C 02H )2. H 20  a t  100° hy d ro ­
lyses (II) to  CH 2(COaE t) 2, (CH2-C 02H )2 and  th e  viscous 
C 0 2H-[CH 2]2,C 0 ,C H (C 02E t )2 (IV) characterised  b y  its  tra n s­
form ation  by  N H 2-CO-NH-NH2,HCl and  KOAc in to  th e  K  sa lt of
l-carbam yl-4-carbethoxypyrazol-5-one-3-propionic acid,
N H 2.C O .K < N= . i ? C H ’-CH’-CO*H  decom p. 206— 207°. (II) is 

C(OK).C*C02E t
hydrolysed by  conc. aq. N a 2C 0 3 a t  10— 15° to  nearly  hom o­
geneous ( in ) .  which canno t be distilled  unchanged under dim inished 
pressure an d  slowly decom poses when kep t. T he salt,

[.C(C02E t)2] gradual decom p. > 250°, is described.
H 2-CH2-CO—O ^  b ^

U nder s tric tly  defined conditions, purified (IV) affords a semicarb­
azone, m .p. 153— 154° (decomp.), softens a t  150°. (IV) is tra n s­
form ed by  anhyd. NaOAc in boiling C6H 8 in to  (II). W ith  N H 2Me 
in  abs. E tO H  a t  0° (II) gives (CH2-CO-NHMe)2, m .p. 174— 175°, and 
w ith  N H 2P h  a t  40° i t  yields (CH2-CO-N HPh)2, m .p. 226°. W ith  
N H 2'C0-1SIH*NH2,HC1 an d  KOAc in aq. E tO H  a t  room tem p. (II) 
affords succindisemicarbohydrazide, m .p. 195— 197°, softens a t  
192°; if th e  tim e  of reaction  is reduced an d  th e  solution is trea ted  
w ith  N H j th e  K  salt, decom p. 224°, of l-carbam yl-4-carbethoxy- 
pyrazol-5-one-3-propionsem icarbohydrazide is obtained. 
C H N a(C 02E t )2 and  (II) in  w arm  E taO afford E tt succinyldimalonate 
[.£74 f}e-diketohexane-aa.TiT]-tetracarboxylate] (V), m .p. 67— 68° [mixed 
m .p. w ith  (II), 51 — 55°). (V) gives an  im m ediate, p e rm anen t red
colour w ith  FeCl3 b u t no colour w ith  KOAc. I t  is re la tive ly  stable 
tow ards strong m ineral acids. T he Cu an d  H g "  com pounds are 
described. W ith  N H 2-CO-NH-NH2 (V) affords afi-di-(\-carbamyl-4- 
carbethoxy-3-pyrazol-5-onyl)ethane, decom p. 2 0 7 — 2 0 9 ° ,  and  w ith

N H P h 4N H 2 in  aq. A cOH a t  100° i t  gives aji-di-(4 -carbethoxy-l- 
phenyl-3-pyrazol-5-onyl)ethane, m .p. 188— 189°. (V) is converted  by
anhyd. NEfc, in abs. E t20  a t  room  tem p, in to  (II) an d  C H 2(C 02E t)2.

II . Subjection of th e  non-cryst. m ateria l left a fte r  th e  isolation 
of (II) to  d istilla tion  in  a  high vac., in tense  cooling, and  cautious 
trea tm e n t w ith  N H „  Cu(OAc)2, and  H g(O A c)2 leads to  th e  isolation 
of fu rth er q u an titie s  of (II), its  hydro ly tic  p ro d u c t (IV), and  a  small 
am oun t of (V) arising from  th e  in te rac tio n  of (II) and  CH N a(CO aE t)2. 
As new p ro d u c t is ob tained  E ti 2 : 5-furylidenedimalonate (VI), 
([;H .C (C H R2)n > 0  o r (p H j-C f .C R j^ Q  _  c o 2E t), m .p. 82— 83°.
c h : c ( c h r 2) - ^  c h 2- c ( : c r 2) ^
V ery  slowly (VI) gives a  red  colour w ith  FeCl3 which is ultim ately  
converted  in to  a  red-brow n p p t. of basic F e111 succinate. W ith 
K O H  or N aO H  in  E tO H  (VI) gives an  im m ediate, in tensely  yellow 
colour; th e  K  sa lt is hygroscopic and  decom poses read ily  on 
exposure to  air. (V) could n o t be converted  in to  (VI) b y  dehydrating 
agen ts such as NaOAc in  boiling CeI I ,  or by  th e  action  of A c?0  on 
th e  N a 2 com pound of (V). T ow ards th e  end of th e  condensation of
(I) w ith  C H N a(C 02E t )2 m ore or less d a rk  colours a re  produced in 
th e  p p td . N a com pounds which according to  a lka lin ity  v ary  from 
red  th ro u g h  d a rk  v io le t to  greenish-black and  on neu tra lisa tion  and 
ex trac tio n  w ith  E t zO pass as a  red  colour in to  th e  oil. I n  presence 
of a  slight excess of m ineral acid th e  colour is yellow. T rea tm en t of 
th e  oil w ith  a  little  N H 3, am ine, N a H C 0 3, or dil. a lkali or even with 
N H P h 2 gives indicator-like, d a rk  v io let colours which d isappear on 
add ition  of acid. These colours are n o t given by  pure  (V), b u t the 
violet, blue, and  green to n es a re  invariab ly  observed w hen weak 
bases a c t on (II) in  org. m edia. T hey  are  p ro bab ly  due to  th e  true
E t 2 succinylm alonate, ^® ^>C (C 02E t)2, which was possibly

ob tained  on tw o occasions by  shaking th e  “  residual oil ”  with 
N a 2C 0 3. I t  has m .p. 109°, gives yellow solutions w ith  alkalis and 
org. bases and  is transfo rm ed  b y  N H P h -N H 2 in to  
(CH2-CO -N H -N H Ph)2. A reac tio n  m ass w ith  ty p ica l indicator 
p roperties is b e st ob tained  from  (I) or (II) and  C H N a(C 02E t )2 in 
mol. ra tio  1 : 3 or 1 : 1 respectively . H . W.

Autoxidation of /-ascorbic acid.— See A., 1943, I I I ,  667.
Effect of protoporphyrin on autoxidation of /-ascorbic acid.—See

A., 1943, I I I ,  667.
Antigenic properties of hyaluronic acid.— See A., 1943, I I I ,  925.
New steroid glucuronide from human urine.—See A., 1943, I I I ,  

656.
Ring structures and mutarotations of the modifications of D - 

galacturonic acid. H. S. Isbell and  H. L. F rush  ( / .  Res. N at. B ur. 
Stand., 1943, 31, 33— 44).— In  n a tu re  of m u ta ro ta tio n  a- (I) and  
/3- (II) -/J-galacturonic acid strongly  resem ble a- (III)- an d  /3- (IV) 
-galactopyranose respectively. Fo r th e  h y d ra ted  form  of (I) [a]f>° 
=  -|-44.830 x  10-00148' +  10-26 X 10_016i +  51-90°, corresponding 
to  an  in itia l [a] of +107-0° and  an  equilibrium  val. of +51-9°. Fo r
(II) [ a ] f  =  —31-84 x  10-»»148' +  6-21 x  lO-»13' +  56-72°, corre­
sponding to  an  in itial [a] of +31-1° and  an  equilibrium  val. of 
+  56-7°. In  add ition  to  th e  parallelism  in  th e  course of th e  m u ta ­
ro ta tio n  reactions, th e  mol. ro ta tions and  o th er p roperties indicate 
th a t  (I) and  (II) are an  a-/S-pyranose p a ir  analogous to  (III) and 
(IV). O xidation  of (I) or (II) by B r in acid solu tion  gives optically  
active 8- and  y-m ucolactones. T he fo rm ation  of op tically  active 
lactones is evidence th a t  th e  ring  form s of (I) a n d  (II) are  oxidised 
w ithou t th e  in term ediate  fo rm ation of e ither th e  open-chain  modific­
a tion  of (I) or (II) or of free mucic acid and  th e  p roduction  of both 
lactones established a  re la tively  rap id  pyranose furanose in te r­
conversion of (I) and  (II). (II) is oxidised b y  B r m ore rapidly 
th a n  (I). O xidation  m easurem ents show th a t  N a  ga lactu ronate  is a 
sa lt of (II). (II) is conveniently  ob tained  b y  rep ea ted  digestions 
of (I) w ith  hot, glacial AcOH. H. W.

Resolution of a-xanthogeno-/;-butyric acid into optically active 
antipodes. A. F redga  and  M. Tenow  (A rhiv  K em i, M in ., Geol., 
1943, 16, B, No. 9, 5 p p .).— B y successive uses of th e  alkaloids in 
aq. E tO H  r-, m .p. 60— 60-5°, is resolved in to  ( —)-, m .p. 31—32°,
[a]if —102° in CHClj, —92-9° in  E tO A c (cinchonidine salt), and (+ )-, 
m .p. 31-32°, [aft® +92-8° in  E tO A c [strychnine ( + 2 H 20 )  salt], -a- 
xanthogeno-n-butyric acid. A. T. P.

Derivatives of )3-thiolwobutyric acid. A. F redga  and  O. M artensson 
(Arhiv K em i, M in ., Geol., 1943,16, B, No. 8 , 6 pp .).— C H 2;CM e'C02H 
and  SH-CH2-C 02H  (w ater-bath) give p-acetylthiolisobutyric acid, m.p. 
40— 40-5°, converted  by  aq. N aO H , followed by  aq. CHjBr-CO^jH, 
in to  fi-carboxymethylthiolisobutyric acid, m .p. 71— 72°, also obtained 
from  SH -CH 2-C 02H -aq . N a 0 H -C H 2Br-CHM e-C02H  a t  room  tem p., 
or from  CBrMe2-C 02E t- N a - E t0 H , followed by  SH -C H 2-C 02E t, and 
hydrolysis w ith  HC1. SH-CMe2'C 0 2H, aq. N aO H , a n d C H 2B r-C 02H - 
K H C O j (neutralised) afford a-carboxymcthylthiolisobutyric acid, m.p. 
106— 107-5°. A. T. P.

Production of acraldehyde. See B., 1943, I I ,  308.
Polym erisation of acetaldol. E. N. Owen (J .C .S ., 1943, 445—446)

 Cryoscopic determ inations in  H 20  and  d ioxan  show th a t  d im eris-
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a  tlon freshly distilled aldol is com plete in. ~ 4  hr. ; th ere  is no 
a lte ra tio n  in mol. w t. of each sam ple over a  period of several hr. In  
one case w hen an  aq. solution of viscous aldol was kep t for several 
weeks, th ere  w as a  g radual fall in  mol. w t. In  AcOH (favours poly­
m erisation), th e  mol. w t. is independen t of th e  age of th e  aldol and 
j? rr<??P?n<?s 20%  of m onom eride +  80%  of dim eride. Fresh ly
distilled aldol an d  a  sm all am o u n t of AcOH or B zOH show a  rise in  
tem p, an d  a  m arked  increase in  ij in  ~ 1 0  m in. ; w ith  quinol, pyro- 
gallol, a- o r /2-C10H ,-O H , o r £ -N H 2-C6H 4-OH, th e  sam ple becomes 
viscous in  ~ 1  h r., th u s  behaving like pu re  aldol. A. T. P .

Dimeric glyceraldehyde ay-diphosphate. E. B aer and  H . O. L.
Fischer ( / .  B iol. Chem., 1943, 150, 213— 221).— Successive add ition  
of P P h 2OCl an d  r-g lyceraldehyde to  d ry  C5H 5N a t  10— 15° and  
subsequently a t  room  tem p, gives glyceraldehyde ay-di(diphenylphos­
phate), m .p. 110— 111°, transfo rm ed  b y  ca ta ly tic  hydrogenolysis in  
MeOH w ith H 2 and  P t 0 2 a t  room  tem p, in to  dim eric glyceraldehyde ay-
diphosphate (I), C H 2R - C H < ° ^ . q > C H - C H 2R  [R =  0 - P 0 ( 0 H ) J ,
identified as th e  B a 2 H i ( +  2H 20 )  an d  Ca2 H i  ( +  2H 20 ) salts. The 
normal Ca an d  B a sa lts  are  am orphous. S hort acid hydrolysis of 
(I) gives glyceraldehyde y-phosphate w hereas prolonged hydrolysis 
leads to  AcCHO. T ow ards a lkali (I) is rem arkab ly  stable. A hy d ro ­
lysis by  phosphatases from  dog faeces a t  p H  9-6 is described.

[By O. Meyerhof.] (I) has been te s ted  for biological a c tiv ity  
directly, a fter p a rtia l acid hydrolysis an d  a fte r  incubation  w ith  
alkali. The negative resu lts  show th a t  a substance of co n stitu tion  
and configuration such as (II) can n o t be th e  expected  in te rm ed iary  
between glyceraldehyde y-phosphate  and  glyceric acid  ay-djphos- 
phate in  carbohydrate  m etabolism . H. W.

Synthesis of ¿/-glyceraldehyde y-phosphate. E. B aer and  H. O. L.
Fischer ( / .  Biol. Chem., 1943, 150, 223— 229).— Dim eric glyceralde­
hyde ay-di(diphenyl phosphate) is converted  by  30— 32%  H B r in 
AcOH a t room tem p, in to  glyceraldehyde a-bromide y-P h2 phosphate
(dimeric) (I), CH2R - C H < Q ™ r/£ > C H - C H 2R  [R  =  0 -P O (O P h)2],
m.p. 161— 162°, and by  HC1 in  p u re  d ioxan  in to  th e  corresponding 
dimeric a-chloride (II), m .p. 146— 147°. (II) w ith  2 : 4-
(NOj)jCjHj-NH-NHj in  boiling 2-5n-HC1 affords m ethylglyoxal- 
2 : 4-dinitrophenylosazone (III) in 97%  yield. (I) is converted  by  
reductive cleavage w ith P t 0 2 an d  H 2 in  d ry  AcOH or, preferably, by  
treatm ent w ith boiling 4%  A cOH -COM e2 in to  glyceraldehyde 
a-bromide y-H 2 phosphate (dimeric) (IV), best purified as its  add itive  
product (V) with 2 mois, of d ioxan. n-HCI a t  100° for 1 hr. or 
N-NaOH for 20 min. a t  room  tem p, liberates 99-4 and  96 0%  
respectively of the H 3P 0 4 from  (V), which also gives (III) when 
treated  with 2 : 4 -(N 02)2C ,H 2,N H -N H 2. (IV) an d  (V) are  readily  
hydrolysed to  glyceraldehyde y -H 2 phosphate, b est iso lated  as th e  
Ca salt. H. W.

General methods for the formation of ketens. C. F. H urd , F. W. 
Cashion, and P. Perletz  { ] .  Org. Chem., 1943, 8 , 367— 372).— No 
general m ethod of p reparing  CHRICICO exists. Zn and  CH,Br-COBr
(I) give H Br, E tO Ac, C H 2B r-C 02E t, and  C H 2Br-CO-CHBr-COBr 
(characterised by  conversion by  aq. N H 3 and  th en  aq. B r in to  
aay-tribromoacetoacetamide, m .p. 118“). K eten  is also n o t obtained 
from (I) by  Cu-bronze (gives H B r), N a  (gives H B r), Mg 
(no reaction), or Mg M gl2- E t 20 - N 2 (gives 1). C H 2Cl-C02E t 
with Zn gives HC1 and  w ith  Mg +  M gl2 or N a l gives I, b u t no 
keten. OAc-CHMe-COBr, b.p . 160°, an d  Zn in  E t 2Ô give H B r b u t 
no CHMelCrCO. R . S. C.

Oxidation of ketones.— See B ., 1943, I I ,  339.

Bromination of ketones.— See B ., 1943, I I ,  308.

Autoxidation of A“-unsaturated ketones. I. Peroxide formation 
and association processes. H. Albers an d  W . Schm idt ( / .  pr. Chem., 
1943, [ii], 162, 91— 112).— T hin  films of CHMelCH-COMe (I) 
evaporate, leaving a  very  sm all, so ft residue. Those of 
CHMelCH-CHICH-COMe (II) rap id ly  change to  a resin. Passing 0 2 
through (I) a t  20 ± 0-05° leads to  abso rp tion  of ~0-5  a to m  of O and  
formation of < 1 %  of peroxide b u t of m uch MeCHO. Sim ilar 
passage of 0 2 th ro u g h  (II) gives a  peroxide v ery  rap id ly , w ith  only 
traces of C 0 2 and  MeCHO ; up  to  1-75— 1-8 a tom s of O are absorbed 
before th e  liquid  becom es too  viscous to  allow passage of gas. The 
peroxidic p ro d u c t (III) explodes w hen heated . Q uant, m easure­
ments during  th e  reac tio n  ind ica te  d im érisa tion  of th e  peroxide, 
which is confirm ed b y  d e te rm in a tio n  of mol. w ts. 17̂ . increases 
enormously d u ring  th e  reac tion  (from  1-46 to  14,614), th is  being 
ascribed to  association  ra th e r  th a n  to  polym erisation  by  p rim ary  
valencies ; th e  trans-iovxsx of th e  dim eric peroxide,
C H A c : C H - C H < ° ^ ' ^ 1.q > C H - C H : C H A c , is  p a r t i c u l a r ly  s u i te d

to  give linear aggregates leading to  h igh t). T he resins of th e  films 
are form ed b y  decom p, of th e  peroxide, p robab ly  w ith  concom itan t 
po lym erisa tion  by  p rim ary  valencies. (I ll)  is read ily  sol. ; i t  is 
th ix o tro p ic  in  C6H 6 ; th e rm al d issociation occurs a t  h igher tem p. 
(e.g., 50°). In a b ility  to  polym erise accounts for inab ility  of (III) to  
cata ly se  po lym erisa tion  of styrene. R . S. C.

Alkylation of hydrazine. O. W estphal (B er., 1941, 74, [B \, 759— 
776).—-Alkylation of N 2H 4 w ith  A lkH al generally proceeds th u s : 
N 2H 4 ^  N H 2-NH Alk ->  N H 2-NAlk, ->  N H 2-NAlk3H al (I). If, how­
ever, Aik has a  large vol. (e.g., Pr0, C H ,Ph) form ation  of (I) is hindered  
or p reven ted , and  N H A lk-N A lk2 (II) or, under favourable con­
ditions, (NAlk2)2 results . Form ation  of (II) is also favoured by  use 
of AlkCl, th e  reac tiv ity  of which decreases w ith  increase in  chain- 
length. If  th e  reaction  is carried  o u t a t  > 110° w ith  AlkCl th e  yield 
of (I) falls and  th a t  of (II) rises (max. a t  150— 160° and  dim inishes 
a t  > 170°). F o rm ation  of (I) is favoured w hen A ik is sm all b u t none 
resu lts w hen AlkCl is > C 8H 17C1, a t  which p o in t th e  yield of (II) also 
begins to  fall an d  is nil a t  > C 12H 25. MeCl could n o t be used since 
th e  reactions are usually  carried  o u t in  glass tubes. R eaction  
proceeds differently  when, e.g., a  steel autoclave is u sed ; th e  lower 
AlkCl th u s  give u n sa tu ra ted  hydrocarbons, N H 3, N H 4C1, and  evil­
sm elling bases. The following (II) are obtained, usually  w ith  mono- 
and  d i-su b stitu ted  hydrazines, from  N 2H 4 (—1-25 mols.), AlkCl 
(~ 1  mol.), an d  sufficient E tO H  to  give a  hom ogeneous solution a t  
150— 155° unless s ta te d  otherw ise : triethyl-  (9-5%), b .p . 43— 44°/30 
m m ., tr ia lly l-  (12%  a t  100°), b .p . 61— 6 3 ° / ll  m m ., trip ro p y l-  (25% ), 
b.p . 59— 61°/11 m m. [w ith (:CH-CO)20  in boiling C „H , gives m aleic  
m onotripropylhydrazide, m .p. 65— 66°], tribu tyl-  (36% ), b .p . 102—  
104°/11 m m . (15%  of N H 2\N B u3Cl also form ed; m aleic m onotri- 
butylhydrazide, m .p. 60— 61°), trihexyl- (42%), b.p. 172— 174°/14 mm. 
(maleic m onotrihexvlhydrazide, m .p. 57— 58°), and  trioctyl-hydrazine  
(34% ), b .p . 186— 187°/4 m m. These are colourless, stab le  liquids 
which are som ew hat sensitive to  0 2 a t  high  tem p., reduce aq. N H 3-  
AgN O , in  th e  cold, are n o t affected b y  yellow HgO, are w eak to  very  
w eak bases, and  show 1 active  H  (Zerevitinov a t  90°; —0-33 a t  
25°); th e  viscosity  rises w ith  increased  C con ten t. Pr^Cl a t  150° 
gives N N - or N N '-d iisopropylhydrazine  (49%), b .p . 32— 34°/12 m m .; 
sec.-BuCl a t  145° affords a  disec.-bu tylhydrazine  (28% ), b.p. 86— 87°/ 
11 m m .; Bu7Cl in  boiling M eOH gives te r t.-bu ty lh ydrazin e  hydro­
chloride, m .p. 202° (after sub lim ation ; transfo rm ation  p o in t a t  
122°). T he following are  also described : mono-, b.p. 80— 81°/14 
m m ., and  di-hexyl-, b .p . 138— 140°/14 m m ., mono-, b.p . 112— 114°/12 
m m ., and di-octyl-, b .p . 185— 187°/12 m m ., m .p. ~26° (Ac  derivative, 
m .p. 81— 82°), mono-, b .p . 176— 177°/15 m m ., m .p. 31° (hydro­
chloride, m .p. 68°), an d  di-dodecyl-, m .p. 55-5° [oxidised (HgO in  
C6H 6) to  tetradodecyltetrazen, m .p. 52-5°], mono-, m .p. 57— 58° 
(hydrochloride, m .p. 84°), and  di-hexadecyl-hydrazine, m .p. 74— 75° 
(corresponding tetrazen , m .p. 70°). N H M e-N H 2 and  C 12H 25C1 in 
E tO H  a t  110° give N-m ethyl-'N -dodecylhydrazine  (82% ), b .p . 150—  
153°/11 m m ., m .p. ~18° (corresponding tetrazen , m .p. 39°; m eth- 
iodide, m .p. 126°; ethobrom ide, m .p. 82°). Cyclic m aleic monodo- 
decylhydrazide  is described. Prep, of (NAlk2)2 from  (II) is best 
carried  o u t w ith  A lkBr (1-5— 2 mols.) an d  an  equiv. am o u n t of 
freshly p p td ., finely d iv ided  M g(OH )2 in  E tO H  a t  140— 150°. In  
th e  absence of alkali decom p, occurs; K O H  is unsa tisfac to ry  since 
i t  causes olefine form ation. (NAlk2)2 a re  unstab le  to  acids a t  high 
te m p .; w hen n o t qu ite  pure  th ey  a lte r slowly in  fight. T etra-propyl-, 
b.p. 88-6— 8 9 -9 °/ll m m ., an d  -butyl-hydrazine, b .p . 133— 134°/12 
m m ., a re  described. H . B.

Synthesis of d-diethylamino/soamylamme required for the manu­
facture of atebrin. p . C. G uha, P. L. N. R ao  and  T. G. Verghese 
(Current S ci., 1943, 12, 82— 83).— N E t2-CH2-CHO,HCl_ and  COMe2 
yield  a-diethylam ino-AP-penten-8-one, b.p . 103— 105°/30 m m ., 
reduced (R aney Ni) to  N E t2-[CH,]3-COMe. CH 2Cl-CH(OEt)2 w ith  
COMe2 gives a-chloropenian-8-ol-b-one, b .p . 128°/15 m m ., which 
could n o t be dehydrated . F . R . G.

Reaction between chlorohydrins and ammonia or amines. I. 
Reaction mechanism. L. Sm ith  [w ith T . Nilsson] ( / .  p r . Chem., 
1943, [ii], 162, 63— 70).— F o r in te rac tion  of a-chlorohydrin  w ith  an  
excess of dil. aq. N H 3, N aO H , an d  C H PhM e-N H 2 (I) a t  20°, k =
5-63±0-08 to  5-84±0-12 (58-0 a t  40°), 6 07 (62-0 a t  40°), and  5-3— 
5 9 , respectively, proving th a t  th e  rate-contro lling  step  in  th e  reaction  
w ith  th e  am ines is fo rm ation  of glycide (II). Fo r in te rac tio n  of (II) 
w ith  a n  excess of d -(I) or 0 ’0554n-N H 3 a t  20°, k =  0 0133 and  (up 
to  40%  reaction) 0 0038— 0 00365, respectively. Fo r analysis^ of 
th e  reac tion  m ix tu re  con tain ing  N H 3, 99%  of th e  rem aining N H 3 
is rem oved in  10 m in. b y  d istilla tion  a t  ~ 1 4  m m. For in te rac tio n  
of epichlorohydrin  w ith  N H 3 or (I) a t  20°, k =  0 0175 an d  0 050—
0-051, respectively. R- S. C.

Monoalkylation of ethylenediamine with alkylene oxides. L. J.
K itchen  and  C. B. Po llard  ( / .  Org. Chem., 1943, 8 , 342— 343).— B y 
use of a n  excess of diam ine, (CH2)20 ,  aj3-epoxy-n-propane o r -iso- 
b u ta n e , o r sty rene  oxide gives good y ields of m ono(hydroxyalkyl) 
com pounds. ‘T hus are ob tained  (in M eOH a t  40— 50°) N -fi-hydroxy- 
n-propyl-  (41% ), b.p . 112°/10 m m . (dihydrochloride, m .p. 184-7—  
185°; p icra te , m .p. 191— 192-5°; pheny lth iocarbam ide  derivative , 
m .p. 149-8— 150°), Zi-fi-hydroxy-fS-methylpropyl- (87% ), b .p . 
103-7°/10 m m. [dihydrochloride, m .p. 195-7— 196-4°; p ic ra te , 
m .p. 198-5— 200-5° (decomp.)], N -fl-hydroxy-fl-phenylethyl-, m .p. 
76— 80°, b .p . 184-8°/10 m m . (dihydrochloride, m .p. 196-7—-200-8°), 
an d  N -fj-hydroxyethyl-ethylenediam ine, b .p . 123°/10 m m . [p icra te , 
m .p. 224° (decom p.); d ihydrochloride, m .p . 114-3— 115-2°]. M.p. 
are  corr. R. S. C.



Preparation of amino-ethers and their acyl derivatives.— See B., 
1943, I I ,  339. 

Determination of amino-acids.—See A., 1943, I I ,  404.
Amino-acid esters.— See B „ 1943, I I ,  339.
Preparation of /8-alanine. F . W eygand (B e r ., 1941, 74, [B], 

256— 257).— CN *CH2*C02E t  is hydrogenated  a t  40 a tm . in  AcOH 
contain ing  P t 0 2 and  conc. H 2S 0 4 to  74%  of /1-alanine E t  ester, b.p. 
55— 56°/9— 10 m m ., hydrolysed [B a(O H )2] to  72%  of /3-alanine, 
m .p. 195°. J . W a.

Amino-acid composition of tyrosidine. AW'-Diaeetyl-Z-omithine, 
m.p. 156°, H i )5 +6-3° in EtOH.— See A., 1943, I I I ,  846.

Preparation of cystine, methionine, and homocystine containing 
radioactive sulphur. A. M. Seligm an, A. M. R utenburg , and  H. 
B anks (J . clin. Invest., 1943, 22, 275— 279).-—R adioactive  C H 2Ph-SH  
(prep, using S or H 2S from  active B a S 0 4) was converted  in to  rad io ­
active  S-benzylhom ocysteine by  w ay of CHjPh-S-tCHjL-Cl and  th e  
ph thalim idom alonate , and  th is  was converted in to  m ethionine (2 1 % 
yield) b y  N a-B u O H  (giving rad ioactive  ¿/-hom ocystine; yield 
24% ) followed by  M el. The synthesis of rad ioactive  ¿/-cystine 
(21-5% yield) from  C H 2Ph-SH  v ia  C H 2Ph-S-CH2Cl and  S-benzyl- 
cystem e is also described. In  each case 0-06 mol. of rad ioactive  
B a S 0 4 was used.

Resolution of ¿/-pantothenic acid with cinchonidine. R . K u h n  
an d  T. W ieland (B er., 1941, 74, [B], 218).—The biologically inac tive  
(— )-form of pan to th en ic  acid  (I) form s th e  less sol. sa lt w ith  quinine, 
w hich is therefore  n o t pa rticu la rly  su itab le  for iso lating  th e  biologic­
a lly  active  (+ )-(I). Cinchonidine, however, affords cinchonidine  
( +  )-pantothenate (II), m .p. 178— 179°, [a]},8 —62-8° in  H 20 , as th e  
less sol. salt. The biological a c tiv ity  of (II), calc, in  term s of 
(-)-)-(I), is tw ice th a t  of th e  racem ate. J . W a .

II.— SUGARS AND GLUCOSIDES.
Esters of methanesulphonic acid in the sugar group. IV. B.

Helferich and  H. Jochinke (B er., 1941, 74, [B], 719— 725).— Con­
tra ry  to  previous w ork (A., 1939, I I ,  468), 1 : 2-isopropylidenegluco- 
furanose 5 : 6-d iaceta te  3 -m ethanesulphonate is converted  b y  H B r-  
A cO H -A c20  in to  1 : 2-a-bromoethylideneglucofuranose 5 : 8-diacetate 
‘¿-m ethanesnlphonate (I), which w ith  C6H 6-M eO H -C 6IT6N a t  room  
tem p, gives th e  1 : 2-a-m ethoxyethylidene derivative , m .p. 160— 161° 
(sinters ~156°), [a]!,0 +13-1° (corresponding a-am yloxy-, m .p. 91-5°, 
[a ®  +5-1°, an d  a-benzyloxy-com pound, m .p. 132°, [dJi,1 +0-49°) 
(undergoes q uan t, elim ination of th e  5- and  6-Ac w ith  aq. M eO H - 
N aO H  a t  30°). A g2C 0 3 and  (I) in  m oist COMe2 give, w ith  difficulty, 
d -glucofuranose 2(?) : 5 : 8-triacetate 8-m ethanesulphonate (II), m .p. 
119°, [a]},9 (in E tO H ) +22-4° (20 m in.) - >  +17-4° (3 days) when 
recryst. from  H 20 , [a]^0 (in E tO H ) +59-6° (15 min.) ->  +17-2° 
(7 days) w hen reciyst. from  H aO and  th en  from  E tO H . (II) reduces

i p r j  F eh ling’s solution, is decom posed b y  alkali, does n o t give
I- 1  * . a pure com pound w ith  M eS02C l-C 5H  6N , and  is ace ty la ted

Y (C5H 6N -A c20  a t  room  tem p.) to  (?) d -glucofuranose
CH-OAc 1 : 2 : 5 :  8-tetra-acetate 8-niethanesulphonate, form s, m .p.

I CH-OR 96— 97-5° and  112°, [a]*,9 +  80-2°, which [like (II)] affords 
l_C B r (I) w ith  A cO H -H B r. D iw opropylidenefructose 3-m eth-

V anesulphonate w ith  H B r-A cO H -A c20  gives a  bromo-
C HyO Ac fructose triacetate 8-methanesulphonaie [probably  (A),

W ) R  =  M eS02], m .p. 119°, [a]£>° —178-4°, converted  by  
Ag2COs in  MeOH in to  th e  m ethylfructoside tr ia ce ta te  3-m ethanesul­
phonate , m .p. 122° (decomp.), [a]f,° —10-8°. [a] are in  CHC13 unless
sta te d  otherw ise. H . B.

Thiocyanic esters of glucose and cellobiose. A. M uller an d  A. 
W ilhelm s (B er., 1941, 74, [B], 698— 705).— 6-/>-Toluenesulphonates 
(bu t n o t th e  sec. esters) of sugar derivatives are converted  by  
KCNS in abs. COMe2 a t  130° (sealed tube) in to  6-th iocyanates. 
T hus /1-glucose te tra -a c e ta te  6-^-to luenesulphonate gives 47%  of 
jS-glucose tetra-acetate 8-thiocyanate, m .p. 117— 118°, [ajf,1 +27-9°, con­
v erted  by  A cO H -H B r a t  room  tem p, in to  1 -bromo-a-glucose triacetate  
8-thiocyanate, m .p. 160°, [a]j>0 +212-1°, which w ith  A g2C 0 3 in  MeOH 
affords fi-methylglucoside triacetate 8-thiocyanate, m .p. 135°, [a]?,1 
+  15-6°, also ob tained  from  th e  corresponding 6+>-toluenesulphonate. 
a-M ethylglucoside triacetate 8-thiocyanate, m .p. 101— 103°, [a]!,1
+  154-8° (from th e  6-^-to luenesu lphonate), w ith  N-M eOH-NaOM e 
a t  room  tem p, and  reacety lation  gives di-a-m ethylglucosidyl 6 : 8'-d i­
su lphide hexa-acetate, m .p. 157°, [a]!,1 +254°. C ontrary  to  Fischer 
(A., 1914, i, 662), acetobrom oglucose an d  KCNS in  COMe2 give 
1 -thiocyanoglucose tetra-acetate (I), m .p. 132— 133°, [a]Jj9 —20-9° (+ 4  
COMe2), —21-8° (“ an h y d .” ), converted  by  N-M eOH-NaOM e and 
reacety la tion  in to  fsothiotrehalose oc ta -ace ta te  (poor yield), [a]},9 
— 45-4°, and  b y  M eO H -N H 3 in to  diglucosylam ine oc ta-aceta te . (I) 
reduces F eh ling 's so lu tion  w ith  p p tn . of CuS. A t 141°/14 m m . or 
in  boiling xylene, (I) rearranges to  glucose te tra -a c e ta te  1-thio- 
carbim ide (loc. c it.), [a] +1-9°, which w ith  M eO H -N H 3 and  A lkO H
gives 1-glucosylthiocarbam ide, m .p . 210— 212° (decomp.) (lit.
215— 216°), an d  th e  corresponding M e, m .p. 182— 184°, [a]!? +13-6°,
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and  E t  th iocarbam ate , [a]^1 +18-4°, respectively . A cetobrom o- 
cellobiose and  COMe2-K C N S afford only cellobiose hepta-acetate
l-th iocarbim ide  (+2C O M e2), m .p. 205— 206°, [a]i>0 — 8 -6°, ™P- 
(“  a n h y d .” ) 208— 209°, whence th e  M e, m .p. 207—-209 , [ajj, 
+  12-8°, an d  E t thiocarbamate, m .p . 198°, [a]?)1 +30-7°. [a] ure in
CHC13. H . B.

2 : 6-Dimethylglucose. K. Freudenberg  an d  G. H iill (B er., 1941, 
74, [B], 237— 244 ; cf. A., 1943, I I ,  256).— 2 : 6-D im ethylglucose (I) 
form s tw o highly  cryst. tris(azobenzoyl) deriva tives an d  hence the 
presence of (I) in  th e  hydrolysis p ro d u c t from  fully  m ethylated  
p o ta to  s ta rch  canno t be overlooked, nor can  (I) arise from  hydro­
lysis of 2 : 3 :  6-trim ethylglucose. Glucose, H 3B 0 3, COMe2, and 
conc. H 2S 0 4 afford 1 : 2-fsopropylidene-rf-glucofuranose 3 : 5-mono­
bo ra te  (II) .' m .p. 90— 100°, w hich is ace ty la ted  (Ac20 ,  NaOAc) and 
hydro lysed  to  1 : 2-isopropylidene-rf-glucofuranose 6-ace ta te  ( I I I ) ; 
A caO and  C6H 6N  afford (H I) and  m uch 1 : 2-j.sopropylideneglucose 
3 : 5 :  6-triace ta te . (II), C 5H 5N, an d  (OMe-CH2-CO) 20  afford 1: 2-iso- 
propylidene-d-glucofuranose 8-m ethoxyacetate, m .p. 95°. ( I l l ) , PhCHO, 
and  ZnCl2 (b e tter th a n  P 2O s) give 3 : 5-benzylidene-l : 2-/«opropyl- 
ideneglucose 6-aceta te, which, w ith  K 0 H -M e 2S 0 4, gives 3 : 5-benzyl- 
idene-6 -m ethy l-l : 2-fsopropylideneglucofuranose (IV) and  some 
3 : 5-benzylidene-l : 2-isopropylideneglucofuranose, m .p. 148-5— 
150°. (IV) gives on hydrolysis (0-5n-H2SO4, in  aq. E tO H ) 6-methyl- 
glucose, m .p. 144— 145° [osazone, m .p. 186— 187°; tetra(azobenzoate), 
m .p. 141— 143°, [a]§§52 + 180° in  CHC13], and  is reduced (Pd-C , H 2) 
to  6-m ethy l-1 : 2-isopropylideneglucofuranose, m .p. 71°, which, with 
K O H  and  C H 2PhCl, gives 3 : 5-dibenzyl-8-m ethyl-\ : 2-isopropyl- 
idengglucofuranose, b .p . 208— 211°/0-05 m m ., m .p. 39— 41°, [a]!?
— 40-56° in  CHC13. M ethanolysis affords 3 : 5-dibenzyl-8-m ethyl- 
(a +  p)-m ethylglucofuranoside, b .p . 185— 192°/0-05 m m ., [a]?)0
— 30-9°, fu rth e r m eth y la ted  (Me2S 0 4, KOH) to  3 : 5-dibenzyl-2 : 8-di- 
m ethyl-(a  +  f})-methylglucpfuranoside, b .p . 203— 207°/0-01 mm., 
[ “ 3d0 —21-05° in  CHC13, which is hydrogenated  (Pd-C) to  2 : 6-di­
m eth y l-^  +  fi-)-m ethylglucofuranoside (V), b .p . 118— 120°/ 0-05 mm., 
[ “ 3 d  + 5-17° in  C«C13 converted  in to  th e  equilibrium  pyranoside 
m ix ture , b.p . 130°/0-01 m m ., [a]!? +0-37° in  GHC13, w ith  M eOH - 
HC1. (V) is hydrolysed by  aq. HC1 to  2 : 6-dim ethylglucose, [a]f,9 
+ 5 9 -8 ° -> + 6 3 -3 ° , which affords 6-m ethylglucosazone w ith 
N IIP h -N H 2. 2 : 6 -D im ethylglucose 1 : 3 :  4-trisazobenzoate exists 
in  tw o form s, m .p. 205— 207°, [a]3252 —275° in  CHC13, and  (more 
sol.) m .p. 128— 131°, [a]3252 —172° in  CHC13. 2 : 3 :  4-Trim ethyl- 
glucose 1 : 6-bisazobenzoate has m .p. 133° (cf. A., 1943, I I ,  255).

J .  W a .
Chemistry o! sulphite cooking. XLI. Effect of sulphite-cooking 

acids on different types of sugars. Fermentation of sulphite liquors 
of diverse origins. E . H agglund, H . Heiwinkel, and  T. B ergek ( / .  
p r . Chem., 1943, [ii], 162, 2— 18).— H eating  fructose in  H ?0  con­
ta in ing  CaO (1-2%) an d  SOa (4-43%) a t  75°, rem oving polyth io-acids 
b y  H 2S 0 4 a t  75°, S 0 2 in  a ir a t  p H  6 , and  sugars by  ferm enting , and  
finally trea tin g  w ith  B aC 0 3 gives a  B a sa lt and  thence  th e  brucine 
sa lt, C6H 130 e,H 2S 0 3,C23H 260 4N 2, m .p. 258° (corr.), of a  fructose- 
sulphonic acid. This loses S 0 2 when evapora ted  in H aO or slowly 
when heated  (not cold) in  2N-NaOH or 10—-15% H 2S 0 4, and  does 
n o t reduce Fehling 's solution. I t  is p robab ly  a  rearrangem en t 
p ro d u c t of th e  p rim ary  unstab le  ad d itive  p roduct. Sm all am ounts 
of sugar-sulphonic acids (A ) are p resen t in  su lph ite  liquor prepared  
a t  low pH , b u t in less acid solutions are converted  by  hydrolysis and 
oxidation  in to  aldonic acids. T he s tab ility  of th e  ad d itive  p roduct 
of glucose an d  S 0 2 is a  m ax. a t  p H  6 -6 , decom p, becom ing very  rapid  
p a rticu la rly  a t  h igher p H . (A) are n o t fe rm entab le  an d  hardly  
affect th e  fe rm enta tion  of glucose. The u nstab le  su g a r-S 0 2 products 
of su lph ite  liquor are also n o t fe rm entab le  b u t  strong ly  decelerate 
th e  ferm en ta tion  of glucose. Acidic liquors y ield  a sugar-sulphonic 
acid w ith  a  low Cu no. w hich  is g reatly  increased a fte r  hydrolysis; 
a  m ore alkaline liquor gives d ifferent acids for w hich th e  change in 
Cu no. is m uch less. P rio r tre a tm e n t of su lph ite  liquor w ith  alkali 
increases th e  fe rm en ta tion  7— 10 tim es b y  destru c tio n  of th e  labile 
add itive  products. R. S. C.

Effects of high pressure on the inversion of sucrose and the 
mutarotation of glucose.— See A., 1943, I I I ,  683.

Hellebrin, a crystallised glycoside from Helleboris niger root. W. 
K arrer (H elv. Chim . A c ta , 1943, 26, 1353— 1367).— T he d rug  is de­
fa tted  w ith  E tzO and  ex trac ted  w ith  H 20 . The aq. e x tra c t is treated  
successively by  Pb(O A c)2 and  N a 2H P 0 4 a fte r which th e  glycoside is 
adsorbed on C. The adso rbate  is ex trac ted  w ith  M eO H -C H 2Cls and 
th e  residue from  th is  ex tra c t is trea te d  w ith  abs. E tO H , thereby 
giving crude hellebrin (I), C36H 620 16, b est cryst. from  M eOH. I t  has 
m .p. 283— 284°, [a]f,° — 23-4°±0-2“ in  50%  MeOH. (I) gives a red 
colour in  conc. H 2S 0 4 and  a  blue to  green L ieberm ann cholestol 
reaction . I t  does n o t give th e  Legal te s t or th e  B a lje t reaction , th u s  
ind ica ting  th e  presence of a  6- ra th e r th a n  a  5-m em bered lactone 
ring. This p robab ility  is confirm ed by  th e  close sim ilarity  of th e  
absorp tion  spec tra  of (I), scillaren A ,  and  bufagin. The negative  
reaction  of (I) w ith  CCls-CO,H ind icates th e  absence of a  double 
linking in  th e  hydrophenan th rene  ring system . Physiologically  (I) 
is second only to  convallatoxin (II) in  cardiac  ac tiv ity . (I) ¿s no£
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converted  in to  a cryst. genin by  boiling aq. or aq. alcoholic H 2S 0 4; 
the  sugar com ponent is glucose. W hen k e p t in  2-5%  HCl-M eOH

• C < ™ H > c o
(in.)

a t 38° for several days (I) affords a-m ethyl-d-glucoside and a  com­
pound (III), m .p .~206°, which contains 1 OMe b u t  no activ e  H. 
The ready  m éthy lation  ind icates th e  presence of CHO as in  (II), 
ft-strophanthin, and  |3-antiarin ; th e  action  of th e  acid leads to  loss 
of sugar and  1 H 20  and  production  of a  eyc/osemiacetal w ith  sim ul­
taneous éthérification of th e  O H  of th e  acetal. This behaviour con­
sidered in  conjunction  w ith  th e  co n stitu tion  of th e  know n cardiac

Me

CH

c 12h 21o 10-o

C-CH:CH-CO Jde

(IV.)

glucosides suggests th e  stru c tu re s  (I) and  (II). K O H -M eO H  a t  0° 
and subsequently  a t  room  tem p, transfo rm s (I) in to  M e  isohelle- 
brinate, C37H 640 16, decom p. ~230°, softens a t  195— 200°, which has 
very little  cardiac ac tiv ity . (I) and  boiling Ac20 -N aO A c give 
hellebrin hepta-acetate, m .p. (indef.) 159— 165°, in  which all th e  Ac 
residues are in th e  sugar com ponent. H . W.

Chemical nature of vitam in-/’.— See A., 1943, I I I ,  579.
Limit dextrins and starch. V. Fermentahility of starch break- 

down-products.— See A., 1943, I I I ,  684.
Enzymic degradation of starch. Structure of starch molecules.

K. M yrback ( / .  pr. Chem., 1943, [ii], 162, 29— 62).— A lecture. 
S tarch is a m uch-branched chain  mol. E nzym es degrade all the  
straight-chain p a rts until th ey  m eet a  P  su b stitu en t, a  branch, or an  
isomaltose linking. L im it dex trin s con ta in  these "  abnorm al "  
portions. Enzym es first anchor them selves to  th e  non-reducing end 
of the  chain and a ttack  th e  s ix th  u n it (which is near in  space) and  so 
lead often to  m any six-unit dex trin s or six-m em bered rings.

R. S. C.
Micellar theory of cellulose. T. L ieser (Bcr., 1941, 74, [B], 708—  

714).— In  reply to  S taudinger (A., 1938, I I ,  45) i t  is po in ted  o u t th a t  
the results of recent w ork (which is reviewed) m ake i t  c lear th a t  the  
m ajority of the  reactions of cellulose an d  its  deriva tives a re  micellar, 
not macromol., in character. W hen by  special m ethods th e  micelles 
are themselves dispersed as m acrom ols., all th e  functional groups are 
reactive, whereas norm ally  those  in  th e  in te rio r of th e  micelles do 
not react since th ey  are inaccessible. F . L. U.

Fine structure of cellulose fibre.— See A., 1943, I, 300.
Electron-microscopic investigation of degradation of cellulose fibres.

—See B., 1943, I I ,  345.

I I I.— HOMOCYCLIC.
Demjanoff’s reaction for the enlargement of rings. Y. R. N aves 

and P. B achm ann (H elv. Chim . Acta, 1943, 26, 1334— 1337; cf. 
Demjanoff et al., A., 1903, i, 403).— The hydrocarbon  frac tion  w hich 
accompanies cycZocitronellol and  th e  trim ethylcycZoheptanols when 
Demjanoff’s reaction  is applied  to  dihydroeyeZogeranylamine con­
tains 2-m ethylene-1 : 1 : 3-trim ethylcyc/ohexane in  add ition  to  
1 : 1 :  4-trimethylcycZoheptene. H . W .

Attempted synthesis of a cycfooctatetraene. c/5-p-o/ir-Isomerism  
of substituted di- and tri-phenylbutadienes. G. B. B achm an and  
R. I. Hoaglin ( J . Org. Chem., 1943, 8, 300— 315).— A ttem p ts  to  p re­
pare cyc/ooctatetraene (I) by  a Pschorr-type synthesis from  
CHPhlCH-CH!CH-C6H 4-N H 3-o (A) failed. R eac tiv ity  of (I) is 
expected because inab ility  to  assum e a p lan a r form  p rev en ts its  

h av ing  a  high resonance energy. cyctoDecapentadiene 
should be  m ore “  benzenoid ”  since i t  can  assum e th e  
p lan a r form  annexed. T hree steric  form s of (A) or its  
deriva tives are synthesised. S truc tu res assigned below 
a re  based m ainly  on analogy. cis-trans-a-PZiewyZ-8-o- 

nitropkenylpentadienoic acid (II), m .p. 208— 209°, is ob tained

H-C------------ Cj-H H-C--------------- C
(I1) CO ,H -C-Ph H-C-C6H 4-N 0 2 Ph-C-H CO,H-C

CO
Ph-C-H C 0 2H-C-C6H 4-N 0 2 (TI°

(80— 85% ) from  o -N 0 2-C6H 4-CH:CH-CHO (III), CH2P h -C 0 2Na, 
’ '   ° ■“ ,nrn /' '  rtjr T5K-r r ' TJr, (III), PbO , an d  Ac.O

a t  140— 145°. I t  is converted b y  Cu chrom ite in  quinoline a t  210—• 
220° in to  cis-trans-a-phenyl-h-o-nitrophenylbutadiene (IV) (75%), 
m .p. 79— 80°, and  is reduced by  boiling F e S 0 4-N H 3- H 20  to  cis- 
trans-a-phenyl-8-o-aminophenylpentadienoic acid (85— 90% ), m .p. 
202— 203°, which by  decarboxylation  affords cis-trans-a-phenyl-8-o- 
am inophenylbutadiene (V), an  oil (hydrochloride, softens 195°, 
decom p. 210— 215°). 0-NO2-C6H 4-CH2-CO2N a [best (55%) obtained 
from  CH2A r*C O C 02H  by  H 20 2], (III)," and  Ac20  a t  110— 120° give 
trans-tians-8-phenyl-a-o-nitrophenylpentadienoic acid (VI) (23-5%), 
m .p. 203— 204°, converted by  Cu chrom ite in quinoline in to  trans- 
tians-a-phenyl-8-o-nitrophenylbutadiene (VII), m .p. 98— 99°, which 
is also ob tained  from  (IV) by  a  trace  of I in  boiling PhN O j and  in 
10%  yield b y  trea tin g  CHPh:C H -C H :C H -C 02H  in  COMe2 w ith  
0-NO2-C6H„-N2Cl in  aq. HC1 and  trea tin g  th e  p ro duct w ith  aq. 
CuCl.-N aOA c. F e S 0 4-N H 3 reduces (VII) to  trans-trans-a-phenyl- 
8-o-aminophenylbutadiene, m .p. 132— 133° (hydrochloride, decomp. 
224— 226°), which is also obtained from  (V) by boiling dil. H 2S 0 4. 
tians-cis-y-Phenyl-a-o-mtrobenzylidene-AB-butenoic acid (VIII), m.p. 
187— 188°, is obtained (17%) from  0-NO 2-C6H 4-CHO (IX), 
C H Ph:C H -C H 2-C 02Na, an d  Ac20  a t  100° or (64%) from  
CHPh:C H -C H 2-C 02H , (IX), PbO , an d  AcaO ; w ith  F e S 0 4- N H 3 i t  
gives th e  lactam, m .p. 257— 258°, of trans-lrans-y-phenyl-a.-o-amin.o- 
benzylidene-A$-butenoic acid. The cis-acid (X), m .p. (solvent-free)

i f CO»HH,S  . .
Ph-C-H NO„-CbH 4-C-H (vm.)

c o 2h - c ------
(X.) Ph-C-Ph

if 'CO„H
n o 2- c bh . - c - h

237— 238° (decomp.) (im proved p re p . ; cf. S tobbe et al., A., 1906, 
i, 91), w ith  F e S 0 4-N H 3 gives th e  am orphous cis-N H 2-acid (XI) 
(hydrochloride, decomp. 276— 278°) (loc. cit.), b u t  w ith  a trace  of I 
in  boiling PhN O s gives an  anhydride (XII), m .p. 256— 257°, hydro­
lysed by  alkali to  an  isomeride, + H 20 ,  of (X) w hich a fte r softening 
a t  ~130° re-form s (XII). A ttem p ts  to  cyclise (XII) failed.

R . S. C.
Number of structural isomerides in simple ring compounds. II.

T. L. H ill ( / .  Physical Chem., 1943, 47, 4 1 3 ^4 2 1 ).—M athem atical. 
E q u atio n s p e rm ittin g  th e  calculation  of th e  no. of s tru c tu ra l isom er­
ides in  a  sim ple sym m etrical ring  of n  m em bers for any  val. of n  and  
for an y  k ind  of su b s titu tio n  hav e  been derived (cf. A., 1943, II , 
296). C. R. H.

New benzene substitution rule. G. N. Copley (Ind . Chem., 1943, 
19, 505— 510).— If X  be th e  a to m  a ttach ed  to  th e  C6H 6 nucleus in  a 
com pound C6H 4X Y  th en  th e  group Y w hich con tains X  is an  o-p- 
d irec ting  group when th e  valency of X  is 3*4 an d  a  m -directing 
group when th e  valency of X  is < 4 . A lthough th e  rule holds good 
in  nearly  all cases w here th e  valency  is tak en  to  be th e  o rd inary  
classical valency of th e  a to m  in  question  i t  is m ore sa tisfac to ry  to  
dete rm ine  th e  valency by th e  four-bond m ax. rule, which is discussed 
in  d e ta il;  i t  is th en  in  com plete accord w ith  th e  electronic theory .

H. W.
Alkylation of aromatic hydrocarbons.— See B ., 1943, I I ,  309.
Fhysical data of p-alkyltoluenes.— See A., 1943, I, 300.
Scission of alkyl groups in the Friedel-Crafts reaction. J . von  B raun  

and  O. S ch a ttn e r (Ber., 1941, 74, [B ], 22— 26).—W hen th e  chlorides 
of d ialkylacetic  acids (CHRyCOCl) reac t (Friedel—Crafts) w ith  
C 6H 6 th e re  are form ed, in  ad d itio n  to  C O Ph-C H R 2, higher-boiling 
hom ologues contain ing a  group R  in th e  p-position  since oxid­
a tio n  yields p -C 6H 4(C 02H )2 (I). w-C10H 21B r condensed w ith  n- 
C 10H 21-CH(CO2E t )2 gives E tt didecyhnalonate, b.p. 196— 198°/0-2 
m m ., which is hydrolysed (alkali) and  decarboxylated  to  give iZi-n- 
decylacetic acid, m .p. 54° (Me ester, b .p . 218— 222°/13 m m., m .p. 
26°). The chloride, b .p . 240— 242°, w ith  A1C13 and  C6H 6 (stan d ard ­
ised conditions) affords m ainly  w-di-n-decylacetophenone (II), b.p. 
218— 220°/0-3 m m ., and  a  sm all q u a n tity  of an  oil, C38H 630 ,  b .p . 
290— 300°/0-3 m m ., oxidised b y  H N O s to  (I). (II) gives no cryst. 
deriva tives and  is reduced (Ni, H 2) to  p-decyldodecvlbenzene [fip-didecyl- 
ethylbenzene], b .p . 218— 222°/0-7 m m . D ihep ty lacetic  acid, m .p. 
28°, b .p . 200°/13 m m ., is conveniently  ob tained  from  
(C7H 15)2C (C 02E t) 2, b.p . 200°/13 m m .; th e  chloride, b .p . 178— 180°/ 
14 m m ., C 6H 6, an d  A1C13 give diheptylacetophenone, b.p. 224— 228°/12 
m m ., reduced (Clemmensen) to  fi-heptylnonylbenzene [pp-diheptyl- 
ethylbenzene], b .p . 203— 205°/14 m m ., and  an  oil C29H 40O [? heptyl- 
phenyl a-heptyloctyl ketone], b .p . 270— 274°/0-5 m m ., oxidised 
(H N 0 3) to  (I). DiZsoamylacetyl chloride, b .p . 106°/12 m m ., C 6H 6, 
an d  A1C13 give w-diisoamylacetophenone, b .p . 172— 176°/12 m m ., 
reduced (Clemmensen) to  e-methyl-fl-isoamylhexylbenzene, b.p. 145—  
150°/11 m m ., and  a  compound, C23H 380 ,  b .p . 216— 218°/0-3 m m . 
PrfCO Cl gives isobutyrophenone, b.p. 210— 230°, as sole p roduct.. 
iso-CjHjj-CHM e-COCl affords methylisoamylacetophenone, b.p. 152—- 
154°/16 m m ., and  a  substance, C 19H 30O, b.p. 180— 220°/0-2 m m . 
fifi-D iisoam ylethyl brom ide an d  KCN give 100%  of (iso- 

£ 5H h ) 2CH-CH2-CN, b.p. 126°/11 m m ., hydro lysed  to  th e  acid, b .p . 
161— 163°/11 m m ., v ia th e  am ide, m .p. 91°; th e  chloride, b .p . 120—  
125°/13 m m ., C6H 6, an d  AlCl34give exclusively jS/J-diZsoamylpropio- 
phenone, b .p . 190— 195°/13 m m . J .  W a.

Diene synthesis with j3-nitrostyrene. C. F . H . Allen, A. Bell, and  
J . W . G ates, jun . (J . Org. Chem., 1943, 8 , 373—379).— CHPhlCH-NO«
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(I) reac ts read ily  w ith  dienes (cf. A., 1937, I I ,  147). W ith  (CH2:CH)2in 
PhM e a t  150°, isoprene a t  70— 80°, (CH2:CMe)2 a t  100°, (CH Ph:CH )2 
or (CH2:CPh)2 in  o-C6H 4C12, (I) giväs l-n itro -2-ph en yl- (II) (70%), 
m .p. 103°, \-nitro-2-phervyl-4- or -5-m ethyl- (58%), m .p. 52°, 1 -nitro-
2-phenyl-4 : 5-dim ethyl- (III) (82%), m .p. 96°, l-n itro -2  : 3 : 6-tri­
phenyl- (IV), m .p. 130° (with N  oxides an d  a p roduct, m .p. 76°), or 
\-n itro -2  : 4 : 5-triphenyl-A i -cyc\ohexene (9%), m .p. 175°, respec­
tively . W ith  cyc/o-hexa- or -penta-diene, (I) gives l-n itro -2-ph en yl-
3 : 6 -endo-methylene- (100%), b.p. 145°/1 m m., and  -ethylene-Ä4- 
cyclohexene (25% ), b.p . 138— 142°/1 m m ., respectively. W ith  
phellandrene, i t  gives a  product, C18H 230 2N (25%), m .p. 85°, b.p. 
195°/1 m m. W ith  tetraphenylcycZopentadienone in  C6H 3C13 (no 
reaction  in  absence of a  solvent), (I) gives CBH P h 5, CO, and  N  oxides. 
W ith  10-m ethylene-9-anthrone in  boiling AcOH, (I) gives N oxides,
3-phenylbenzanthron-7-one, and  2-n itro-3-phenyl-\ . 2 : 3 :  3a-tetra- 
hydrobenzanthr-7-one (3% ), m .p. 255° (oxidised b y  CrOs-A cO H  to
1-benzoylanthraquinone). W ith  1 : 2-diphenyl- or 1 : 2-diphenyl-
4 : 5-dim ethyl-fsobenzfuran in boiling E tO H , (I) gives 3-n itro -l : 4- 
epoxy- 1 : 2 : 4 -triph en yl-l : 2 : 3 : 4- (V) (100% ), m .p. 163°, and 
-1 : 2 : 4-triphenyl-6 : T-dimethyl-1 : 2 : 3 : 4-tetrahydronaphthalene (VI) 
(100%), m .p. 182°, respectively. F u ran , sylvan, and  2 : 5-dim ethyl- 
fu ran  do n o t reac t w ith  (I) a t  100° or in  a  sealed tube. B r converts
(II) or ( in )  in  cold CHC13 in to  4 : 5-d ibrom o-l-n itro-2-phenyl-cyclo-  
hexane, m .p. 107°, an d  -4 : 5-dim ethylcyclohexane, m .p. 69°, respec­
tively, b u t (IV) gives only (C H PhB r-C H B r)2. The K (? Na) sa lt of 
(H I) w ith  B r-E tO H  gives \-brom o-\-n itro-2-ph en yl-4  : 5-dim ethyl- 
A4-cyclohexene, m .p. 68— 69°, which decom poses explosively if 
heated  alone or regu larly  in  p-cym ene a t  100— 165°, or v iolently  if 
distilled  a t  3 m m . H ydrogenation  (R aney N i; E tO H ) of (II) or
(III) gives 2-phenyl- (hydrochloride, m .p. > 220°) or 2-phenyl-4 : 5- 
d im ethyl-A 4-cycZohexenylamine, b.p. 129— 132°/3 m m . [hydro­
chloride, m .p. 173° (decomp.)], respectively. 30— 32%  H B r-Ä cO H  
a t  room  tem p , and  th en  th e  b.p. dehydrates (V) or (VI) to  3-nitro- 
1 : 2 :  4-triphenyl-, m .p. 218— 219°, or - 1 : 2 :  4-triphenyl-6 : 1-di- 
m ethyl-naphthalene, m .p. 237— 238°, respectively, reduced by  Zn 
d u st in AcOH to  1 : 3 : 4-triphenyl-, m .p. 256— 257°, and  1 : 3 :  4 -tri­
phenyl-6  : l-d im ethyl-2-naph thylam ine, m .p. 226— 227°, respectively, 
which by tre a tm e n t w ith, successively, O B u-N O -A cO H -E tO H  a t  0°, 
TICl-AcOH a t  0°, and  boiling E tO H  give 1 : 2 :  4-C10H 5P h 3 (VII) 
(A., 1929, 681) and  1 : 2 :  4-triphenyl-6 : 1-dimethylnaphthalene
(VIII), m .p. 167— 168°, respectively. S tyrene w ith  fsobenzfuran 
or its  4 : 5-Me2 d eriva tive  in  boiling xylene give 1 : 4-epoxy-1 : 2 : 3- 
triphenyl-, m .p. 116— 117°, and  -1 : 2 : 3-lriphenyl-6  : 7-dim ethyl- 
1 : 2 : 3 :  4-tetrahydronaphthalene, m .p. 172— 173°, and  thence
(H B r-A cO H ) (VII) and  (VIII), respectively. R. S. C.

Alkyl-oxygen fission in sulphinic ethers. M. P. Balfe, J . K enyon, 
and  A. L. Tdrnoky (J .C .S ., 1943, 446 ; cf. A., 1943, II , 9).— A lkyl-O  
fission in  sulphinic esters m ay  occur analogously to  th e  case of 
carboxylic esters. The racem ising a lky l-O  fission is p rom oted  by  
th e  electron-release of an  arom atic su b s titu en t in  th e  alkyl group. 
R earrangem ent of ( —)-phenylm ethylcarbinyl ¿Z-p-toluenesulphinate 
to  dl-p-tolyl a-phenylethyl sulphone involves a lky l-O  fission.
O ther exam ples are discussed. A. T. P.

Magnetic investigations of organic substances. XX. True carbon 
diradical with para  “  free valencies.”  E. M üller and E. T ietz (B er., 
1941, 74, [B], 807— 824).— 4 : 3 : 5 : l-N H 2-CBH ,CI2-CO?H, m .p. 291° 
(obtained in 15% yield from  p -N H 2-C6H 4-C 02H  and  KCIO, in A cO H - 
NaO A c-conc. HC1), gives (CH2N 2-COM e2) th e  M e  ester (I), m .p. 82°, 
converted  (Sandmeyer) in to  M e  3 : b-dichloro-4-iodobcnzoate, m .p. 
98°. This w ith  "  N atu rkupfer C ”  (previously h eated  in  N 2) a t  280° 
affords M e 2 2 : 6 : 2 : 6'-tetrachlovodiphenyl-4 : 4 '-dicarboxylate (II), 
m .p. 152°, which w ith  > L iC 6H 4Ph in C„H(i yields 2 : 6 : 2 ' :  6 '-tetra- 
chloro-4 : 4'-d i(hydroxydi-p-diphenylylm ethyl)d iphenyl (III), m.p. 
248— 249° (deep blue halochrom ism  w ith  conc. H 2S 0 4), obtained 
w ith  difficulty from adm ixed resinous products. SOCl2 and  (III) in 
^ 6^6 th e  4 : 4 -d i(chlorodi-p-diphenylylm ethyV) derivative,
m .p. 295— 296°, converted by Cu or "  m ol.”  Ag in  C„H6 and N 2 in to  
a  d ark  brow n solu tion  (layers > 3  m m. are non-transparen t) of 
2 : 6 : 2 ' :  6 '-tetrachloro-4  : 4 '-d i-p-diphenylylm ethyldiphenyl (IV). 
The solution is decolorised rap id ly  by  a ir giving a diperoxide, b rig h t 
yellow, m .p. 155— 156°, which does n o t liberate  I from acidified K I. 
Solid (IV), m .p. 180— 182°, is d iam agnetic  and  is considered n o t to  
possess any  d iradical character. Solutions are p a ram agnetic ; th e  
diradical co n ten t of a  1-9% solution in  C6H 6 is com puted to  be 73 ± 7 %  
a t  2 0 °, and  80 ± 8 %  a t 80°. C om parison of th e  absorp tion  spectra  
of (II) an d  M e  3 : 5-dichlorobenzoate, m .p. 58° [by deam ination  of
(I)], and  of (CBH 4-C 02Me-p)2 and  MeOBz shows th a t  for each p a ir the  
difference is largely in  th e  heigh t of th e  extinction . 2 : 6  : 2 '  : 6 '- 
Tetrachloro-4  : 4 '-dibenzoyldiphenyl an d  p-L iC 6H 4Ph  give a  non- 
c ryst. d icarbinol (blue-red halochrom ism  w ith  conc. H 2S 0 4), which 
w ith  SOCl2- C 6H 6 affords 2 : 6 : 2 ' :  6 ' -tetrachloro-4 : 4 '-di(phenyl-y*  
diphenylylchlorom ethyl) d iphenyl, m .p. 272— 273°. T his is converted  
by  Hg, Cu, or Ag in  C61I(; in to  2 : 6 : 2 ' :  6 '-tetrachloro-4  : 4 '-di- 
(phenyl-p-diphenylylm ethyl)diphenyl (V) (A., 1940, II , 302). The 
red-brow n solution contains th e  diradical, th e  am oun t of which 
decreases w ith  increased co n cn .; the  corresponding peroxide has 
m .p. 177— 179°. R eply  is m ade to  Theilacker et al. (A .. 1940. II . 270).T h eilackereta l. (A., 1940,11, 270), reduced to  th e  carbin

who doub ts th e  correctness of th e  conception of c o m p o u n d s  o f  th e  
ty p e  of (IV) and  (V) as “  doubled ”  CAr3. H - B -

Rates of dissociation of penta-arylethanes. W . E . B achm ann,
R. Hoffm an, and  F. W hitehead  [J . Org. Chem ., 1943, 8 , 320— 330).— 
R ates of dissociation of C2H A r5 in  o-C6H 4Cl2- C 5H 5N -E tO H  a t  80°, 
determ ined by  I -C 5H 5N -E tO H  (A., 1940, I I , 122), a re  given as half- 
lives in  min. in  paren theses below. C P h2A rN a an d  C H P h ,B r in 
C6H B give aapp-tetraphenyl-a-2-, m .p. 167— 168° (decomp, in air),
190— 202° (decomp, in  N 2) (54-2), -a-3-, m .p. 183— 188° (decomp, in 
air), 196— 198° (decomp, in N 2) (50-3), and  -a-9 -phenanthrylethane, 
m .p. 149— 152° (decomp, in  air), 152— 155° (decomp, in  N 2) (5-7). 
C P h2ArCl, C H P h2Br, and  H g in  E t 20 - C BH 6- N 2 give aaj3f}-tetra- 
ph en yl-a-l-ph en an th ryl-, m .p. 123— 134° (decomp, in  air), 125— 135° 
(decom p.; vac.) (0-45), and  -2-fluorenyl-ethane, m .p. 168— 176° (de­
comp. in  air), 187— 190° (decomp, in  N 2) (24-4), reduced by  red 
P - I - H 20 - A c 0 H - N 2 to  diphenyl-2-fluorenylm ethane (I), m .p. 147— 
148°, and  converted  by  I - C BH 8-E tO H -C 6H 5N a t  100° into 
C5H 5N ,C H P h2I an d  diphenyl-2-fluorenylcarbinol E t ether (II), m.p. 
115°. M gPhB r and  2-benzoylfluorene in E t 20 - C 6H 6 give di- 
phenyl-2-fluorenylcarbinol (III), m .p. 143— 144°, converted  by 
AcC1-C6H b or H C l-C BH 6-C aC l2 in to  th e  chloride, m .p. 114— 115°, 
which w ith  H g -C 6H 6- N 2 and  th en  a ir gives th e  peroxide, m .p. 172— 
173°. W ith  H 2S 0 4-E t0 H ,  (III) gives its  E t  e th e r (II) and  with 
H 2S 0 4-M e 0 H  gives its  M e ether (IV), m .p. 108— 109°, converted  by 
45%  N a -H g  in  E t 20 - N 2 an d  th en  E tO H  and  H aO in to  (I). Na 
reac ts w ith  C(9) of th e  fluorene nucleus of (I), since th e  product 
obtained therefrom  by  M el is 2-benzhydryl-Q-methylfluorene, m.p. 
119— 120°, which is also ob tained  by  trea tin g  th e  N a derivative  of
(IV) w ith  M el and  b y  trea tin g  9-m ethylfluorene w ith  BzC1-A1C13-C S2, 
boiling th e  p roduct w ith  M gP hB r-C 6H 8, an d  reducing th e  carbinol 
th u s  ob tained  b y  red  P - I - H 20 -A cO H . C H P hA rB r (prep, from 
C H PhA r-O H  by  AcBr) w ith  C Ph3N a gives aaafi-tetraphenyl-fj-l-, 
m .p. 174— 180° (decomp, in  air), 178— 182° (decomp, in  N 2) (12-4), 
-2-, m .p. 145— 155° (decomp, in  air), 153— 157° (decomp, in  N 2) 
(32-8), and  -3-phenanthryl-, m .p. 162— 174° (decomp, in  air), 174—  
178° (decomp, in  N 2) (36-1),-fi-2-naphthyI-, m .p. 157— 158° (decomp, 
in  air), 177— 181° (decomp, in  N 2) (24-9), -j8-o-, m .p. 138— 144° 
(decomp, in  air), 146— 147° (decom p.; vac.) (63-2), -j8-m-, m .p. 149—- 
153° (decomp, in  air), 168— 170° (decom p.; vac.) (54-2), and  -)3-p- 
fliiorophenyl-, m .p. 150— 155° (decomp, in  air), 156— 157-5° (decom p.; 
vac.) (66 -6 ), -j8-o-, m .p. 139— 147° (decomp, in  air), 170-5— 171° 
(decom p.; vac.) (22-2), an d  -/3-m-tolyl-, m .p. 149— 157° (decomp, in  
air), 157— 159° (decom p.; vac.) (41-1), -f}-o-, m .p. 141— 152° 
(decomp, in  air), 165— 166° (decom p.; vac.) (20-2), and  -/3-m-anisyl-, 
m .p. 139— 142-5° (decomp, in  air), 144— 144-5° (decom p.; vac.) 
(39-6), -j8-m-, m .p. 146— 153° (decomp, in  air), 168— 169° (decom p.; 
vac.) (62-8), and  -/i-o-diphenylyl-ethane, m .p. 167— 173° (decomp, in  
air), 175— 178° (decom p.; vac.) (10-8). 2-C10H ,-C H Ph-O H  (prep, 
from  2-C10H ,-C H O  and  M gPhBr) w ith  A cB r-C 6H 6 gives a-2-naphthyl- 
benzyl bromide, m .p. 74— 75°. o-C6H 4F-CO Ph w ith  A1 (OPrf*) 3—P rf  O H  
gives o-fluorober.zhydrol, m .p. 41—42°, and  thence th e  bromide, b.p. 
172— 178°/17 m m . PhC H O  and  j»-C6H 4F-M gBr give va-fluoro- 
benzhydrol, m .p. 26— 27°, b.p. 178— 179°/16 m m ., and  thence  the  
bromide, b.p . 192— 193°/28 m m. p -B rom obenzhydryl bromide, b.p. 
176— 178°/14 m m ., and  m-C6H 4Ph-C H Ph-O H , m .p . 78-5— 79° (lit. 
81°), are also prepared . R . S. C.

Preparation of 1 : 3-dinitronaphthalene. II. H. H odgson and  S. 
B irtw ell (J .C .S ., 1943, 433).— 2 : 4 : l-C 10H 5(NO2)2-N H 2 (I) (im­
proved prep.) is d iazotised in  H 2S 0 4and  added  to  AcOH (3 p a r ts  to 
1 p a r t  of H 2S 0 4) a t  < 2 0 °, followed by  Cu20  a t  5° to  25— 30°; 1 : 3- 
C ,0H b(NO2)2, m .p. 146— 147°, is ob tained  in  82%  yield, an d  is also 
form ed (78%) when 2 : 4-d in itro-p-to luenesulp lion-l-naphthalide 
and  N 0 -S 0 4H -H 2S 0 ,  a t  < 1 0 °  is added  to  AcOH a t  < 2 0 °, and  the 
hydrolysed p roduct (I) d iazotised and  trea te d  w ith  Cu20 .

A. T. P.
Reactions catalysed by aluminium chloride. XXII. Syntheses of 

hydrophenanthrene derivatives. C. D. N enitzescu, E . Cioranescu, 
and  M. M aican (Ber., 1941, 74, [B], 687— 693).— T he m ixture of 
u n sa tu ra ted  and  C l-ketoncs ob tained  from  cyeZohexene, C H 2Ph-COCl, 
and  A1C13 in P hN O j a t  0°-—room  tem p, is reduced (N a -H 20 - E t 20) 
to  a-cycZohexyl-/5-phenylcthyl alcohol (I), b.p. 170°/15m m ., m.p. 56°. 
P h  hexahydrobenzyl ketone, b.p. 170— 171°/20 mm. (semicarbazone, m.p. 
195°), from  C6H„, cyc/ohexylacetyl chloride (II), an d  A1C13 a t  45°, is 
sim ilarly  reduced to  /3-cycZohexyl-a-phenylethyl alcohol, b.p . 175°/20 
m m ., which [like (I)] is converted  by  d istilla tion  w ith  P 20 5 in  a  vac. 
in to  1 : 2 : 3 ; 4 : 9 : 10 : 11 : 12-octahydrophenanthrene" (contains a 
little  sp iran ; dehydrogenated  to  phenan th rene). Methylcyc/o- 
hexene, C H 2Ph-COCl, and  A1C13 in  PhN O a give m ixed ketones (from 
which 2 -methyl-iP-cyclohexenyl C H 2Ph ketoxime, m .p. 153°, is 
obtained) reduced to  a-2-methylcyclohexyl-p-phenylethyl alcohol, b.p.
179— 183°/14 m m., whence (P20 6) 12-m ethy l- 1 : 2 : 3 : 4 : 9 : 10 : 1 1 : 12- 
o ctahydrophenanthrene, b.p. 155 157°/18 m m. 2-M ethyl-A1-eycZo-
hexenylacety l chloride, C6H 0, and  A1C13 afford 4-phcnyl-2-methyl- 
cyclohexylacetic acid, b.p. 190 192 /5  m m ., m .p. 98°. p -A n isy l
hexahydrobenzyl ketone, b.p. 169— 170°/5 m m ., m .p. 45° (semi­
carbazone, m .p. 186°) [from PhOMe, (II), and  A1C13 in  P h N O J is
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(P2O s a t  3 m m.) 7-methoxy-l : 2 : 3 : 4 : 9 : 10 : 11 : 12-octahydrophen- , 
anthrene, b.p. 135— 137°/3 m m ., dehydrogeaation  (Se) of which gives 
p henan th rene . A '-cycloHexenyl p-methoxybenzyl ketone, m .p. 112 
(from i-O M e-C 8H 1-CH„-COCl, cyclohexene, an d  A1C13 in  PhN O s) 
(sem icarbazone, m .p. 136°), could n o t be reduced satisfactorily . 
cyc/oPentylacetyl chloride, C 10H 8, and  A1C13 in  P h N 0 2 give fl-ClnH - 
•cyclopentylmelhyl ketone (III), b.p. 186— 187°/3 m m., m .p. 61— 62°, 
reduced (Na, aq. M eOH, E t 20 )  to  fi-cyclopentyl-a-5 : 6 : 7 : 8-tetra- 
hydro-2-naphthylelhyl alcohol, b.p. 199— 200°/5 m m., w hence (P 2O s)
3 : i-trim ethylene-\ : 2 : 3 : 4 : 5 : 6 : 7 :  8-octahydrophenanthrene, b.p. 
172— 173°/5 m m . D ehydrogenation  (Se a t  250°, th en  360°) of th is 
gives some 3 : 4-trim e|;hylenephenanthrene. The oxime, m .p. 120°, 
of (III) w ith  AcC1-PC15 a t  0° affords cyclopentylacet-fl-naphthyl- 
amide, m .p. 125°, hydro lysed  [H B r (d 1-49)] to  j8-C10H 7'NH<,.

H . B.
Reactions of hydrazoic acid. II. Quantitative study of the action 

with substituted benzoic acids. L. H . Briggs and  J . W . L y ttle to n  
(J.C .S ., 1943, 421— 425; cf. A., 1942, I I ,  140).— Yields %  of N H ,A r 
formed from  H X 3 an d  th e  following acids in  th e  Schm id t reaction , 
using conc. H „S 0 4 (POCl3 is an  u n sa tisfac to ry  cata lyst) in  C2HC13 a t  
40°, are : BzOH 69, w -C 6H 4X -C 0 2H  (X  =  Cl 75, B r 72, I 62, OH 80, 
OMe 77, O E t 73, N O . 63, CN 59, CO.H  57, Me 42), o- 80, an d  p- 
0Me*C6H 4*CO2H  78, o- 68 , an d  £>-N02"'C6H 4-C 02H  41. The ra te  of 
reaction of th e  su b s titu ted  acids, as determ ined  by  th e  tim e of half 
the evolution of N 2, is, in  descending order of speed (m-series) : Me 
>  H >  O E t >  OMe >  O H  >  B r >  Cl >  I  >  C 0 2H  >  CN >  N 0 2. 
In  general, th is  is in  th e  reverse order of th e  s tren g th  of th e  acids 
(from dissociation const.). o-NO,-C6H 4-CO,H is a n  exception, 
presum ably because of an  “  ortho-eSect."  Speed of reaction  
depends on the  ch arac te r of th e  su b s titu en t according as th is  is 
electrophilic, e.g., N 0 2, or nucleophilic, e.g., Me. T he to ta l  vol. of N , 
evolved and yield of am ine produced do n o t b ea r a  close relation, 
and explanations a re  suggested. No trace  of am ine is obtained 
when PhOMe, N PhM e2, or P h N 0 2 is sub m itted  to  th e  Schm idt 
reaction a t 40°. The m echanism  of th e  reaction  is discussed.

A. T. P.
Colour and constitution. VII. Structures of mono- and di- 

nitronaphthylamines based on their visual colours. Probable 
constitution of 1 : 2-naphthaquinone. H. H . Hodgson an d  H. S. 
Turner (J. Soc. Dyers and Col., 1943, 59, 21S— 220).— The 
NO2-C10H 6-NH2 (I) (13 know n isom erides) can  each resonate  in to  
one of seven quinonoid s tru c tu re s ; since all are red  except 2 : 1-, 
3 : 1-, and 4 : l-N O 2-C10H 6'N H 2, w hich are yellow, i t  is suggested 
th a t the other ten  have a  single link ing  betw een th e  cen tra l C atom s, 
and the above th ree  have  a  double linking. B y  analogy, th e  red 
1 : 2-O:C10H ,:O  should also possess a  cen tra l single linking. 
Structures of (NO2).C 10H 5-N H 2 a re  also discussed, and  th e  effects of 
halogen substituen ts on th e  colours and  stru c tu res  of (I) a re  con­
sidered. A. T . P.

Sulphanilamide derivatives.— See B ., 1943, I I I ,  279. 
Complex compounds of diguanide with bivalent metals. V 

Copper and nickel w-phenylenebisdiguanidine and their salts. P.
Ray and S. K. S id d h an ta  (J . In d ia n  Chem. Soc., 1943, 20, 200— 203). 
—m-C6H 4(NH2)2,2HCl an d  dicyanodiam ide (2 mols.) in  h o t H aO give 
m -phenylenebisdiguanidine hydrochloride, which w ith  aq. N H , and  
aq. N H 3-C u S 0 4 affords th e  com plex sulphate . T his in  aq. HC1 w ith

K O H  (excess) gives th e  com plex base, 
[CuB-H 2+](O H )2, which form s th e  
anhydro-base  [CuB] a t  110°, for 
which th e  form ula (A) is suggested. 
T he following salts are described : 
[CuB-H.+]C12,1-5H .O ; 
[C uB -H > ]B r2,2H 20 ; [CuB-H 2+]I, ;

[CuB-H2+](NO3)2,0-5H 2O ; [CuB-H 2+]SO4,0'-5H2O ; 
[CuB-H2+]S20 3,2-5H 20 ;  [CuB-H 2+](CNS)2,H ,0 .  T he analogous base, 
[NiB-H2+ ](0H )2,2H 20  {gives [N iB -H 2+](O H )"2 a t  85— 90° and  [NiB] 
a t 110°}, and  salt, [N lB -H 2+ ]S04,5H 20 ,  a re  described ; th e  chloride 
could n o t be p repared . S. A. M.

Polarographic study of cis-trans  isomerism of azo-compounds. A.
Winkel and H . S iebert (Ber., 1941, 74, [B], 670— 675).— Two stages 
are observed in  th e  reduction  of solutions of (m -S03K-C6H 4*Nl)2 a t  a 
dropping H g  cathode. Illu m in a tio n  of th e  solutions by  a  q u artz  
Hg lamp causes th e  second stage to  dim inish and  u ltim ate ly  to  
disappear, w hilst th e  consum ption  of H  (2 a tom s H  p e r mol.) rem ains 
unaffected. T he phenom enon is a ttr ib u te d  to  th e  presence in  th e  
original solu tion  of a s -  an d  trans-iovms in  approx. equim ol. p ropor­
tion, th e  la t te r  being co n verted  in to  th e  form er u n der th e  influence 
of light. The «s-co m p o u n d  has a  deeper colour th a n  th e  trans- 
com pound  and can be conc. chrom atographically  to  th e  ex te n t of 
10%, or of 25%  if th e  E t? ester is used. The polarographic behaviour 
of (,'NPh)2 in  E tO H  solution is sim ilar to  th a t  of its  disulphonic acid. 
The energy of th e  cis-trans  tran s itio n , calc, from  th e  reduction  
po ten tia ls, is IQ-8 kg.-cal. p er mol., in  agreem ent w ith  th e  val., 
->-12 kg.-cal., o b ta ined  from  th e  h e a ts  of fusion. F . L . U.

Radioactive disazo-dyes. n .  Synthesis and properties of radio­
active dibromo-trypan-blue and radioactive dibromo-Evans-blue.

N 2  1a ..  I I . )

n h -c (:n h )-n h -c -n h 2
/ N

~" ,C u /
^ - N

\/N H -C (:N H )-N H -t'-N H 2
(A.)

L. H . T obin  and  F . D. Moore (J. clin. Invest., 1943, 22, 155—- 
159).— o-Tolidine was converted  in to  th e  rad ioactive  5 : 5 '-B r2- 
deriva tive  b y  m eans of 82B r (obtained from  E tB r  bom barded  in  a 
cyclotron) an d  th is  w as converted  in to  th e  disazo-dyes as u su a l; th e  
d ry  p ro ducts have a c tiv ity  ~ 0 '5  pC. p er mg. w hen fresh. T he 
b ro m inated  dyes a re  redder in  shade th a n  th e  non-brom inated  d y e s ; 
th e  absorp tion  m ax. w as sh ifted  b y  brom ination  from  630 to  545 mft. 
for E vans-b lue and  from  600 to  550 m p. for trypan-b lue. O ther 
p roperties a re  com pared.

Azo-compounds and their intermediates. XXV. Aminohydrazo- 
compounds. P. Ruggli and  K. Holzle (H elv. Chim . A cta , 1943, 26, 
1190— 1197).— P a rtia l hydrogenation  (R aney N i-E tO H  a t  room  
tem p.) of p -N H ,‘C6H 4-N2P h  (I) gives N H 2P h  and  p-C 6H 4(N H ,)2. 
G radual ad d ition  of Zn d u st and  35%  aq. N H 3 to  (I) in  E tO H  a t 
50— 55° u n til th e  solu tion  becom es colourless leads to  4-am ino- 
hydrazobenzene (II), m .p. 81— 84° to  a  brow n m elt, becom es yellow 
a t  ~50°. (II) is very  unstab le  an d  decom poses com pletely w ith in  
a  few hr. even in  a  high vac. I t  is im m ediately  d isproportiona ted  
b y  A c20  b u t B -acetyl-a-phenyl-fl-p-acetam idophenylhydrazine, m .p. 
198— 200° (decomp.) (also +M eO H ), can  be  obtained b y  reduction  
of (I) in  C5H 5N w ith  Zn d u st an d  a little  AcOH followed b y  acety l - 
a tio n  w ith  AcaO ; hydrogenation  (R aney Ni) transfo rm s th is  in to  
N H 2P h  and  p-C 6H 4(NH Ac)2. Sim ilarly o-N H 2-C6H 4-N2P h  (III) is 
reduced  to  2-am inohydrazobenzene, m .p. 94— 95° (decomp.), becom es 
yello\y a t  70°, w hich is som ew hat m ore stab le  th a n  (II), can be 
preserved for 1 d a y  in  a  vac., b u t rap id ly  becom es discoloured in  
a ir ;  reduction  of (III) b y  Zn. d u st in  C3H 5N contain ing a  little  
AcOH followed b y  ace ty la tion  (AcaO) yields 2-acetamidohydrazo- 
benzene, m .p. 167—-168° (decomp.), oxidised b y  yellow HgO to
0-NHAc-C6H 4-N2Ph. m -N H ,-C GH 4-N2Ph  is reduced by  N H 3- H 2S in 
E tO H  to  3-aminohydrazobenzene, m .p. 107°, w hich is m oderate ly  
stab le  in  a ir w hen dry . 4-.1 mino-M -phenylhydrazinodiphewyl, m .p.
139— 141° (d isproportionation), becom es pale yellow a t  ~100°, 
ob tained  b y  reduction  (H 2S) of th e  azo-com pound, is m oderate ly  stab le  
in  a ir and  gives an  A c ,  derivative, NHPh-NAc*C6H 4-C6H 4-NHAc, 
m .p. 232— 233°, ca ta ly tica lly  hydrogenated  to  N H 2P h  and  
(C6H 4-NHAc)2. H. W.

Union of aryl nuclei. VI. Reactions with l-ary l-3  ; 3-dimethyl- 
triazens. J . E lks and  D. H . H ey  [w ith (in p a rt) J . \V. H aw o rth  and
C. W . P ritch e tt]  (J .C .S ., 1943, 441— 445; cf. A., 1940, I I ,  33S).—  
NMe2-NlNAr are  p repared  from  A rN 2C l-33%  a<{- NH M e2-3 0 %  aq. 
N a2C 0 3. l-Phenyl-3  : 3-d im ethyltriazen, b .p . 125— 127°/19 m m., 
w ith  boiling C6H 6- d ry  HC1 gives NH M e,, PhCl, an d  P h 2 (25% ; 
increased  to  37%  in  C6H 6-A cO H ), w ith  PhN O a a t  100° (bath) gives 
a  m ix tu re  (35%) of p- ( I )  and  0-C6H 4Ph-N O 2, an d  w ith  C5H 5N-HC1 
a t  100° (bath) yields 2-, 3-, and  4-phenylpyridine (51%)- _ l-p - 
Nitrophenyl-3 : 3-dimethyltriazen, m.p. 144— 145°, affords (I) (52%) 
w ith  C6H 6-HC1, and  w ith  C5H 5N-HC1 gives 50%  of 2- +  3-p-nitro- 
p h en y lp y rid in e ; th e  m -N 0 2-isomeride, m .p. 99— 100°, w ith  C6H 6— 
HC1, b u t n o t w ith  C6H 6-A cO H , yields w-C6H 4P h -N 0 2 (53% ).
1-o-Carboxyphenyl-, m .p. 124— 126° (decomp.) (C6H 6-HC1 gives 
o-C6H 4C1-CO„H and  no diaryl), and  \-p-naphthyl-3  : 3-dimethyltriazen, 
m .p. 57— 58°, are p rep ared ; th e  la t te r  an d  C6H 6-A cO H  yield
2-C10H ,P h  (36%), a n d C 5H 5N-HC1 give m ixed 2 -pyridylnaphthalenes 
(41%) and  thence isom eric picrates, m .p. 199— 200° (base, m .p.
99— 100°), 177— 178° [base (II), m .p. 69— 70°], and  216— 217°. 
/3-C10H ,-N 2Cl and  C6H 5N a t  20— 25°, an d  th e n  SnCl2-H C l-A cO H , 
afford (II), also ob tained  from  |3-C10H 7-NAc-NO an d  C5H 5N . 1-5'- 
Quinolyl-3 : 3-d im ethyltriazen, m .p. 30— 40° (im pure), w ith  C6H „ - 
HC1 gives 5-chloroquinoline (picrate , m .p. 220— 223°) an d  o-phenyl- 
quinoline (13% ), m .p. 82— 83° (picrate, m .p. 210— 211°). 1 -Phenyl-
3 : 3-dimethyltriazen-3' : i'-dicarboxylim ide, m .p. 251— 253° (decomp.) 
[from  4 : 1 :  2-N H 2-C6H 3(CO)2N H  (III)], and  C6H 6-HC1 give a 
little  4 : 1 :  2-C6H 3Ph(C O )2N H  (IV), and  w ith  C5H 5N-HC1, a  m ix tu re  
(49%) of 4-pyridylphthalimides, m .p. 232— 2 4 3 ’, also ob tained  (m.p. 
238—-245°) from  d iazotised  (III) and  C5H 5N a t  40— 50°. M e2 
\-phenyl-3  c 3-dunethyltriazen-3' : 4 '-dicarboxylate, m .p. 74— 75°, and  
C6H 6-HC1 yield  4 : 1 :  2-C6H 3P h (C 0 2Me)2 (V) (6 6 % ). l-o -Carbo- 
methoxyphenyl-3 : 3-dimethyltriazen, b.p. 180— 182°/1S m m ., and  
m olten  2-C10H 7-OM e-HCl or -A cO H  a t  100° (bath) afford 2 : 1- 
OMe-C10H .-C 6H 4-CO2Me-o (25 or 29%  respectively). D iazotised
(III) an d  C6H 6-a q . NaOAc a t  5— 10° give (IV), an d  1 : 2 : 4 -  
(C0 2Me)2C6H 3-N2Cl and  C6H 6-a q . N aO H  or -N aO A c yield  (V) (34 or 
52%  respectively). A. T . P .

Production of phenol from cyc/ohexanol and cyc/ohexanone.— See
B „  1943, I I ,  341.

Manufacture of phenols.— See B ., 1943, I I ,  341.
Absorption spectra of m-substituted phenols ; influence of nueleo- 

philic substituents on electronic mobility.— See A., 1943, I , 271. 
Mesomeric anions containing nitro-groups.— See A., 1943, I, 295. 
Amino-acid ester salts of phenols.— See B ., 1943, I I ,  341. 

Peroxidic degradation of substituted aromatic aldehydes and 
ketones to the corresponding phenols. II. Degradation with per­
acetic acid. A. von  W acek and  A. von  B ezard  (Ber., 1941, 74, [B],
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845— 857).-—o-OH*C6H 4-CHO is oxidised b y  AcOaH  [containing 
0 '5 %  of ¿>-C6H 4M e-S03H  (I) unless s ta te d  otherwise] a t  35— 40° to  
m uconic acid and  some o-OH-C6H 4-O C H O  (II), b.p. 125°/12 mm. 
(with N H P h -N H 2 gives ? N-formyl-TA'-phenylhydrazine, m .p. 147°), 
read ily  hydrolysed to  o-C6H 4(OH)2. Use of Ac20 - A c 0 2H  a t  25° 
affords 8 8 %  of (II), which w ith  E t 20 -C H 2N 2 gives o -an isyl form ate, 
b.p. 109°/12 m m ., hydrolysed to  guaiacol. These resu lts sup p o rt th e  
rearrangem en t m echanism  (a) (A., 1943, I I ,  260) b u t do n o t preclude
(b) d irec t a tta c k  b y  O a t  th e  C carry ing  CHO. T h a t bo th  m echan­
ism s can operate  is proved for 6 : 3 :  l-O H -C 6H 3Me,CHO, which w ith  
A cO H -A c0 2H  [(I)-free; otherw ise ace ty la tion  occurs also], m ethyl- 
a tio n  of th e  product, an d  subsequent hydrolysis gives 3 : 1 : 4 -  
OH-C6H 3Me-OMe (III) (6) and  its  4 : 1 :  3-isomeride (IV) (a ); 
sim ilarly  2 : 4 :  l-O H -C 6H 3Me-CHO yields (III) (a ) and  (IV) (6). 
^ -O IT C 6H 4'CHO w ith  Ac20 - A c 0 2H  gives. £ -O H -C6H 4-OAc and  p -  
C6H 4(OAc)2; w ith A cO H -A c02H  [(I)-free] p -hydroxyphenyl form ate, 
b.p. 150°/12 m m ., m .p. 57°, results. The following oxidations are 
also effected : o-OMe,C6H 4,CHO to  o-OMe,C6H 4-O C H O  (99% );
3 : 4 :  l-(OM e)2C6H 3-CHO to  3 : 4-iiim ethoxyphenyl form ate, m .p. 
57°; ¿-OMe-C6H 4-COMe to  £-OMe-C6H 4-OAc; w-OH-C6H 4-CHO 
a n d  o- and  o t-N 02-C6H 4-C H 0 to  th e  corresponding acids. H . B.

Stability of 2 : 2'-dihydroxydiphenylmethane. C. A. Buehler,
D. E . Cooper, and  E . O. Scrudder ( / .  Org. Chem., 1943, 8 , 316—  
319).— £-C6H 4Br-OH and  CH20  in  H 2S 0 4- H 20  a t  80— 90° give 5 : 5'- 
dibrom o-2 : 2 '-dihydroxydiphenylm ethane  (I), m .p. 183— 184° (d i­
benzoate, m .p. 192°), reduced by  N a in  m-C5H 11-OH a t  160— 170° to  
th e  stab le  (cf. lit.) 2 : 2 '-dihydroxydiphenylm ethane (II), m .p. 119—  
120° (dibenzoate, m .p. 76— 77°), which gives xan thene  when heated  
a t  150— 160° and  th en  distilled. o-OH-C6H 4-CH2-OH, £-C 6H 4Cl-OH, 
and  a  little  conc. HC1 a t  30° give 5-chloro-2 : 2'-d ihydroxydiphenyl­
methane, m .p. 128— 129° (dibenzoate, m .p. 80— 81°), reduced as above 
to  (II). W ith  K 0 H -M e 2S 0 4-C 0 M e2~ H 20 , (I) gives th e  Me2 ether, 
m .p. 107-5°, and  thence (C r03-AcOH ) ( 2 : 5 :  l-OMe-C6H 3B r)2CO, 
m .p. 123— 124°. R. S. C.

Synthetic cestrogens. II. Configuration of synthetic oestrogens.
F. von W essely and  H. W elleba (Ber., 1941, 74, [B], 777— 785).— A 
m ore detailed account of w ork previously ab strac ted  (A., 1942, II , 
89). R eduction  (H2, Pd-black, AcOH) of diethylstilboestrol gives 
~ 88%  of dl- and  12%  of m«so-Jp-OH-C6H 4-C H E t)2. dZ-(CHPhMe)2 
has n ip .  12-5° aryl is ob tained  nearly  pure  by  reduction  of trans- 
(CPhMel)2. H. B.

Ethers of 4-chloro-2-nitro-3 : 5-dimethylphenol. B. Jones (J .C .S ., 
1943, 445; cf. A., 1941, I I ,  221).—T he k (0-0728) recorded for the  
CH2P h  e ther floe, cit.) is for th e  hexyl ether. The following are 
p repared  : M e, m .p. 166°, E t, m .p. 107°, P r a, m .p. 68°, n -C 6f f 13, 
m.p. 41°, and  p -C 6H i B r-C H 2 ether, m .p. 105°, of 1 : 3 : 5 : 4 : 2- 
0H>C6HM e2C FN 02. The CH^Ph ether, m .p. 105°, is ob tained  from  
\-chloro-3  : 5-dim ethylphenyl CH^Ph ether, m .p. 57°, and  H N O , (d 1-5)— 
AcOH. A. T. P.

Halogenation of phenolic ethers and anilides. XIV. w-Sub- 
stituted phenyl ethers. B. Jones (J .C .S ., 1943, 430— 432; cf. A., 
1941, I I ,  287).—V elocity coeffs. for th e  chlorination  of m- 
C6H 4X-O R (X  =  C 0 2H, R  =  C„H2n + 1 where n  =  1— 9, C 12H 25, 
[CH2]„-Ph where m  =  1, 2, or 3, and  £-C 6H 4H al-C H 2; X  =  NO ,, 
R  =  Me, E t ; X  =  Cl, R  =  Me, C H 2P h ; X  =  F, R  =  o- 
N 0 2-C6H 4-CH2), 2 : 5 :  1-C6H 3C12-0 R  (R =  C H 2Ph, ¿ -C 6H 4Me-CH2, 
A C 6H 4Br-CH2, m- or £-C 6H 4F-C H 2), 3 : 5 :  l-C 6H 3Cl2-OR (R =  
Me, £-C 6H 4Br-CH2), and  5 : 2 :  l - N 0 2-C6H 3M e-0R  (R =  Me, E t, 
CH2Ph), in  99%  AcOH a t  20°, are given. The re la tive  d irective  
powers of OR groups obtained from  a ra tio  of velocity  coeffs. are 
very  sim ilar to  those found in  ^>-C6H 4X-OR, where chlorination  
y ields a  single hom ogeneous product. T he following are n e w : 
m-isopropoxy-, m .p. 96°, -n -butoxy-, m .p. 62°, -n -am yloxy-, m .p. 72°, 
-n -hexyloxy-, m .p. 71°, -n -heptyloxy-, m .p. 80°, -n -octyloxy-, m .p. 73°[ 
-n -nonyloxy-, lji.p. 84°, an d  -n -dodecyloxy-, m .p. 91°, -benzyloxy-, 
m .p. 134°, -p '-fluoro-, m .p. 148°, -chloro-, m .p. 170°, and  -bromo-benzyl- 
oxy-, m .p. 179°, -f3-phenylethoxy-, m .p. 110°, and  -y-phenyl-n-prop- 
oxy-benzoic acid, m .p. 118°; 3 : 5-dichlorophenyl p-brom obenzyl ether 
m .p. 68 °; i-n itro -o -to ly l P r a, m .p. 51°, C H 2P h, m .p. 79°, and  p- 
m ethylbenzyl ether, m .p. 110°; m -fluorophenyl o-nitrobenzyl ether, m .p. 
53°; m -chlorophenyl C H 2P h ether, m .p. 65°; 2 : 5-dichlorophenyl 
C H 2P h, m .p. 58°, m-, m .p. 79°, and  p -fluoro-, m .p. 86°, p -bromo-, 
m .p. 77°, and  p -m ethyl-benzyl, m .p. 58°, ether. A. T. P .

Applications of camphor oil. II. cis- and /ra/;.v-;.vo-Chavibetol 
alkyl ethers. E. Funakubo  (B er., 1941, 74, [B], 832— 840).— tran s- 
isoChavibetol M e, b.p. 126°/5 m m. (prep, by  aq. M eO H -N aO H - 
Me2S 0 4), E t, m .p. 49-3— 50-3° (aq. E tO H -N a O H -E tl) , and  P r a ether, 
m .p. 44-2— 45-7° (E tO H -N a O H -P r“B r a t  110— 130°), w ith  E t aO -B r 
a t  room  tem p, give the  dibrom ides (A), m .p. 94— 95-7°, 118-5— 119°, 
and  94— 95-7° (? 97— 98°), respectively, converted  by  K O H  (< 5  
mols.) a t  > 9 0 °  in to  3 : 4-dim ethoxy-, b .p . 139°/4 m m ., 4-m ethoxy- 
3-ethoxy-, b.p. 163— 164°/7 m m., an d  4-m ethoxy-3-«-propoxy-A a- 
propinylbenzene, b.p. 185°/9 m m ., respectively. These are reduced 
(1 H 2, Pd-black, E tO H ) to « s-jso ch av ib e to l Me (I), b.p . 137— 137-5°/6 
m m ., E t, m .p. 3 8 -3 9 -8 °  (lit. 40— 41°), and  P r a ether, b .p . 140—

141°/6-5 m m. (dibromide, m .p. 103— 105-5°), respectively . W ith  
M eO H -K O H  a t  room  tem p. (A) give 4 : 3 : 1 -  
OMe-C6H 3(OR)-CH:CMeBr [R  =  Et, b.p. 162— 163°/3 m m ., m.p. 
67-3— 68-8°, oxidised (aq. K O H -K M n 0 4) to  4 : 3 : 1- 
0M e-C6H 3(0 E t)-C 0 2H , m .p. 164-2— 167-2° (Ag  salt)]. Small 
am ounts of K O H  a t  h igher tem p, give m ixtures. T he c^s-îsoeugenol 
Me e ther [ =  (I)] of Boedecker et al. (A., 1931, 348) is probably 
im pure. A bsorption  spectra  of th e  cis- and  trans-eth e rs  are given.

H. B.
Constituents of red sandalwood. III. Synthesis of pterostilbene 

[4-hydroxy-3' : 5'-dimethoxystilbene]. E. S p a th  an d  K. Kromp 
(Ber., 1941, 74, [B], 189— 192; cf. ibid., 1940, 73, 881).—p- 
0 H -C 6H 4-CH2-C 02H, m .p. 153— 154° (lit. 150°) [obtained by 
dém éthy la tion  (P +  H I) of th e  OMe-acid] (as N a  salt), and  3 : 5 : 1 -  
(OMe)2C6H 3*CHO (I) (im proved isolation) in  Ac20  a t  160° afford 
(after hydrolysis) 3 : 5-dimethoxy-a-p-hydroxyphenylcinnamic acid
(II). m .p. 228— 229° (vac.). T he oil o b ta ined  b y  decarboxylation 
(Cu +  quinoline a t  240— 260°) of (II), when trea te d  w ith  conc. aq. 
HC1 in  MeOH a t  20° for 36 h r., affords (cis - ^ t r ans conversion) 
pterostilbene, m .p. 87— 88°. Sim ilarly, N a hom oanisate and (I) 
give 3 : 5-dimethoxy-a-p-anisylcinnamic acid, m.p. 192°, decarboxyl- 
a ted  to  an  oil, converted  as above in to  p terostilbene Me ether, m.p. 
56— 57°, which is identical w ith  resveratro le  Me3 e th e r (Takaoka, 
A., 1940, II , 328). J. W a.

/3ôÇ-Tri-/)-anisyl-a>'e-heptatriene ; problem of tautomerism or
mesomerism ? W . Schneider and  H . K eller (Ber., 1941, 74, [B], 
729— 755).— The com pound, C28H 280 3 (I), m .p. 113— 114°, obtained 
in  5— 6%  yield from  PhOM e an d  S 0 3H -C H 2-C 02H  (prep, described), 
is considered to  be p8£-lri-p-anisyl-Aa'Ye-heptatriene ; (I) m ay  arise
from  CM eRlCH-CRlCH-CRICH-COR (R =  anisyl) by  an  acetolysis. 
M any of its  reactions a re  explicable by  th e  scheme

CM eRICH-CRICH-CRlCHj CM eR-CH:CR-CH:CR-CH2 ^
C M eR < ^£ ^ j~ ç :j^ > C H  (A). (I) shows intense halochrom ism  and
gives a  dihydrochloride [1 HC1 lost in  a  vac. ; useful for purification 
° I  (I)]- perchlorate, deto n a tes w hen heated , and  a  dihydrobromide 
stannibromide, 2 (I) ,H 2SnB r6. W ith  75 vo l.-%  H 2S 0 4, (I) ( in C 6H 6; 
subsequen tly  rem oved) gives first a hydrolysable halochrom ie salt 
and th en  a  stab le  sulphonic acid sulphate , C28H 270 3-S 03H ,H 2S 0 4,6H 20 , 
green, m .p. 120— 125°; w ith  H 2S 0 4,H 20  a t  70° a trisulphonic acid 
[am orphous B a  salt, (C28H 250 12S3)2B a3] results. (I) absorbs 2 H 2on 
reduction  (Pd-B aS Ô 4, AcOH) b u t t itra tio n  w ith  0-CO„H-C6H 4-CO3H 
(ID  shows 3 double linkings. D ém éthy lation  (aq. A cO H -H B r) of
(I) gives 3 : 5-di-p-hydroxyphenyltoluene  ( + 2 H 20 ), m.p. 100° (loss of 
H 20 ;  rap id  heating), 108° (slow) resolidifying w ith  m .p. 140°
(diacetate, m .p. 139°), p resum ably  form ed by loss of PhO H  from  th e  
in te rm ed iate  (A, R  =  ÿ-O H -C 6H 4). (!CH-CO)20  and  (I) in  boiling
C6H 6 give (m ainly) am orphous m ateria l and  ~ 2 0 %  of an  adduct, 
C32H 3n0 6, m .p. 201— 202°, which could n o t be reduced b u t con tains 
one C C  [titra tio n  w ith  (II)]. (I) is dehydrogenated  b y  A cO H -B r
or -3 0 % H 2O2 to  a  com pound, C28H 260 3 (III), m .p. 133— 134°. 
W hilst oxidative degradation  of (I) is inconclusive, (III) w ith  
A cO H -C r0 3 gives anisic acid and  ~ 5 0 %  of anisil, th u s  ind icating  
th a t  i t  is 2 : 3 : 5-tri-p-anisyltoluene, fo rm ation  of w hich involves 
m ig ra tion  of anisyl. R eduction  (H 2, P t 0 2, AcOH) of (I) resu lts  in 
absorption  of 12— 13 H 2 and  gives a m ixture . s-Tri-J>-anisylbenzene 
sim ilarly  affords a  m ix tu re  contain ing  ~ 5 %  of 1 : 3 : 5-tricyc\ohexyl- 
cyclohexane, m .p. 157— 159°, also ob tained  (< 5 % ) from  s-C6H 3P h 3; 
th e  behaviour of re la ted  com pounds [e.g., PhOMe, CH(C6H 4-OMe)3] 
is investigated . H. B.

A'-Nitroalkyl-/)-aminophenols.— See B., 1943, I I ,  340. 
Kerr effect in solutions of p-azoxyanisole.— See A., 1943, I, 298.
4-Nitro- and 4-am ino-4/-acylamidodiphenyl sulphones.—-See B., 

1943, I I I ,  279.
4 ; 2 ' : 5'-Triaminodiphenyl sulphone and derivatives.— See B.,

1943, I I I ,  279.
Ultra-violet absorption of formaldehyde-phenol resins.— See A.,

1943, I, 295.
Hardening process of phenol formaldehyde resins. IV. A.

Z inke and  F. H anus [w ith H. P rennschütz-S chützenau , H. Troger, 
and  (in p a rt) R. M oldner and  K. Lercher] (Ber., 1941, 74, [B], 205— 
214; cf. A., 1939, II , 476).— T he course of th e  hardening of 
1 : 4 : 2 : 6- (I) and  1 : 2 : 4 : 6-O H ,C6H 2R (C H 2-OH)2 is bound up 
w ith  the  step-w ise elim ination  of H sO and  C H 20  ; w hen R  is a  large 
su b s titu en t th e  tw o processes can be separated . F irstly , loss of 
H 20  leads to  e ther linkings since H B r affords brom ides corresponding 
to  th e  sta rtin g  m aterials. In  hardening, sm all am ounts of cryst. 
sub lim ates are form ed consisting  ̂of OH-C6H 2R (C H O )2 ; their 
fo rm ation  is a ttr ib u te d  to  ‘ ‘ cracking ’ ’ and  d isp roportiona tion  of the 
-C H 2-O C H 2-  linkings and  analogous cases are a lready  known. 
T he e lim ination  of C H 20  is less easy to  in te rp re t. A ssum ing th a t  
a  m acrom ol. w ith  C H 2 linkings "between nuclei is form ed, 1 mol. of 
C H 20  should arise from 1 mol. of dicarbinol b u t th e  m ax. found is
0-6 mol. The deficit m ust pa rtic ip a te  in fu rth e r reactions such as 
fo rm ation  of CH2: ethers w ith  phenolic OH groups, or C H 2 bridges
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with reac tive  nuclear positions form ing cross linkings in  th e  macro- 
mols. These processes should resu lt in  H 20 -form ation  in  excess of 
1 mol. which is, in  fact, observed. Some C H 20  is used in  m ethy lating  
OH groups since th e  resins from  (I) (R =  Me an d  Cl) con tain  respec­
tively 0-5 and  1-6% OMe. T he />-toluenesulphonates of th ep h en o l- 
dicarbinols w ith  esterified phenolic OH give no C H 20  and  th e  p roducts 
contain e th e r linkings. I t  is suggested th a t  C H 20  m ay  condense 
with the C H , groups linking benzene nuclei and confirm ation is

OH OH OH 
HO-CH,r/ \,-CH ,.j/ \ - C H 2- / \ c H 2-OH

an.)V"
R R R

sought, and  found, in  th e  behav iour of (II) (R =  Me or Cl), (III) 
l „ . (R =  Me or Cl), and  (IV) (R =  Me or Cl) which
- /  N r  \  con ta in  preform ed C H 2 g ro u p s; these sub- 

\  /O H  stances give less C H aO and  m uch more H 20  
I N N t a t t  /  in p roportion  th a n  do th e  m ononuclear dicarb- 
\ -2 '2 inols. 4 : 4 '-D ihydroxy-3 : 5 : 3 ' : 5 '-te tra (h y d r-

oxym ethy ljd iphenv lm ethane  (V) affords 2 mols. 
of H ,0  and  only a  trace  of CH»0. (I ll)  (R =  Cl) affords a  penta- 
acetate, m .p. 142°, an d  th e  tetrabromide, from  (V) has m.p. 
(crude) 169°. J. W a .

Hardening processes of phenol-formaldehyde resins. VI. “ Sali- 
reton ”  [di-o-hydroxybenzyl ether]. E. Ziegler (Ber., 1941, 74, [B], 
841—844).— o-OH-C6H 4-CH2-OH a t  140° alone or in glycerol gives 
~10 or — 16% respectively of (o-OH-C6H 4'C H 2)20 ,  m .p. 122— 123° 
[dibenzoate, m.p. 115°) (cf. Giacosa, A., 1880, 716), which when 
heated above its  m .p. affords o-O H ’CgHpCHO (I). 2 : 3 : 5 : 1-
OH‘C6H 2Me2-CH2-OH an d  -OH-C6H 2Cl,-CH2*OH w ith  PhC H O  in 
aq. E tO H -H C l give th e  1 : 2-CHPh'. ethers, m .p. 46° and  87— 88°, 
respectively. 4 : 4 '-D ihydroxy-3  : 3 '-d im ethyl-5  : 5 '-d i(hydroxy- 
m ethyl)diphenylm ethane sim ilarly  affords th e  4 : 5 : 4 ' :  b'-(CHPh'.)„ 
ether, m.p. 140°; (I) gives no cryst. p roduct. H . B.

Hardening processes of phenol-formaldehyde resins. V. A.
Zinke and E. Ziegler (B er., 1941, 74, [B], 541— 545).— 2 : 3 : 5 : 1- 
OH'CjHjM eyCHyOH (I) a t  135— 140° (b a th ) /l  h r. gives 2 : 2'-d i­
hydroxy-3 : 5 : 3' : b'-te tram ethyldibenzyl ether, m .p. 100— 101°, con­
verted [as is (I)] by HC1-C6H 6 in to  2 : 3 : 5 :  l-O H ,C6H 2Me2-CH2Cl, 
m.p. 59°, and by boiling 3%  N aO H  in to  2 : 2 '-d ihydroxy-3  : 5 : 3' : 5'- 
tetram ethyldiphenylm ethane, m .p. 148° [also ob tained  when 
2 : 3 : 5 :  l-ONa,C6H 2Me2-CH2-OH is fused or h eated  a t  130— 140°/ 
vac., whereby CHaO is evolved]. 4-H ydroxy-3-m ethoxy-5-hydroxy- 
methvlallylbenzene [eugenotin  alcohol] (II) resinifies when heated , 
but the 4-ONa derivative  a t  200° or, b e tte r, 125°/vac. gives 2 : I'-d i-  
hydroxy-^ : ‘¿'-dim ethoxy-5 : 5 '-dia lly ld iphenylm ethane, m .p. 84°, also 
obtained from I11*, an d  an  excess of boiling 5%  N aO H  or from  
eugenol, CH20 , and  KO H. R eactions of t)H -alcohols of ty p e  (I) 
are thus influenced by  alkali. H . B.

Symmetrical diaryldialkylethanediols. I. jSy-Diphenylbutane-j8y- 
diol. E. J. H. Chu and  J. C. Chu ( / .  Chinese Chem. Soc., 1942, 9, 
190—195).— B oth m odifications of (CPhM e-OH), w ith  A cO H -I 
yield CPhMe2-COPh. F . R . G.

Catalytic hydrogenation of dimedone (dimethyldihydroresorcinol), 
and a preparation cf 1 : 1-dimethylcrc/opentane. T. H enshall 
(J .S .C .I ., 1943, 62, 127— 128).— Dim edone has been hydrogenated  
under pressure in th e  presence of th e  R aney  N i cata ly st, to  furnish 
3 : 3-dimethylcyc/ohexanol (I) (75%  yield) an d  3 : 3-dimethylcyc/o- 
hexane-1 : 5-diol. (I) has been converted  in to  1 : 1-dimethylcye/o- 
pentane.

Mechanism of formation of leuco-triphenylmethane dyes, and an 
analogy in the Perkin reaction. R. R . D avies an d  H . H . H odgson 
(J. Soc. Dyers and Col., 1943, 59, 196— 198).— T he m echanism  of 
the form ation of leuco-triphenylm ethane dyes appears to  be a two- 
stage process, viz., (a) an  in itia l aldol condensation betw een ArCHO 
and 1 mol. of ary lam ine, and  (b) elim ination of H sO betw een the  
aldol and a second mol. of am ine. C ondensation of o- 
S03H-C6H 4-CHO (I) (1 mol.) (prep, from  o-C6H 4Cl-CHO an d  aq. 
Na2S0 3 a t  170— 175°/130— 140 lb. per sq. in.) and  N P h E t, (2 mols.) 
a t 105— 110° is exam ined in deta il. W hereas only 2%  of (I) is 
uncondensed a fte r  18 hr., op tim um  production  of th e  leuco-com- 
pound is o b ta ined  only  a fte r  36 h r . ; th e  aldol stage seems to  be 
attained quickly . T he leuco-com pound is oxidised b y  P b 0 2-a q . 
AcOH an d  th e  d ye  estim a ted  b y  TiCl2. T he m echanism  of reaction  
is discussed. In  s ta n d a rd  Perkin  reactions of PhCH O, o- 
OH-C6H 4-CHO, or o-C6H 4Cl-CHO w ith  N aO A c-A caO a t  -1 8 0 ° , 
yields of CH Ph:C H -CO ,H , coum arin, and  o-C6H 4Cl-CH:CH-CO,H 
are 68 , 43, an d  47% , respectively, th u s  showing th e  electron- 
repelling effect of th e  OH and  of th e  m esomeric Cl in  decreasing th e  
am o u n t of aldol form ation . A. T. P .

Absorption of light by organic molecules and ions according to 
quantum m echanics.— See A., 1943, I, 295.

Acidity constants, resonance energies, and light absorption of 
simple dyes.— See A ., 1943, I , 296.

Effect of acidifying substituents on chrom ophoric system s.— See
A., 1943, I, 296.

P reparation  of substituted phenylacetic acids. ' C. Schôpf and  L. 
W in terha lder [w ith W . Salzer] (A nnalen, 1940, 544, 62— 77).—  
M ethods of p reparing  these  acids are discussed and  som e are investig ­
a ted . 3 : 4 : l-C H 2P h -O C 6H 3(OMe)-CHO (modified prep.), m .p. 
62°, w ith  H 2- P t 0 2-M e 0 H  or A l(O Prf)3-P rfO H  a t  95° (rem oval of 
COMe2 as formed) gives good yields of Z-benzyloxy-l-m ethoxybenzyl 
alcohol (I), m .p. 73°, which w ith  SOCl2-C 5H 5N -C H C l3 a t  —5° to  0° 
gives th e  chloride (II), m .p. 79°. W ith  NaCN in MeOH, (II) gives 
3-benzyloxy-i-m ethoxybenzyl M e ether, m .p. 58°, b u t  in  boiling 
E tO H -H 20  (not C6H 6- H 20 )  gives ab o u t equal p a r ts  of th e  oily 
n itrile  and  E t  e ther (III)' w ith  p robab ly  some (I). W ith  boiling 
K O H -E tO H -H 20 ,  th is  m ix tu re  gives 3 : 4 : 1 -  
C H 2Ph -0 -C 6H 3(0M e)-CH2-C 02H  (IV); th e  unchanged (III) w ith  
E t 20 -H C l affords (II). H N 0 3 (d 1-4) in  AcOH converts (IV) in to  
th e  6 -N 0 2-acid, sin ters 158°, m .p. 178— 179°, hydrolysed to  
3 : 4 : 6 : l-0 H -C 6H 2(0M e)(N 02)-CH2-C 02H , m .p. 192° (Me ether, 
m .p. 203°) (A., 1927, 365). Me gallate  (prep, by  HCl-M eOH), m .p. 
198°, Me2SÔ4, and  N aO H  in  aq. MeOH a t  35— 40° and  th en  th e  b.p. 
gives m uch 4-Me ether, m .p. 136° (lit. 143— 147°), which w ith 
C H 2PhCl an d  K 2C 0 3 in boiling MeOH (later also C6H 6) gives M e  
gallate 4-M e  3 : 5-(C H 2P h )2 ether (V) (52%), m .p. 121— 122°, and  a 
residue converted  by  boiling K O H -E tO H -H 20  in to  2 : 6-dibenzyloxy- 
anisole, m .p. 106°, and  gallic acid  (C H 2P h )3 ether, m .p. 187°. The 
acid, m .p. 173°, ob tained  from  (V) by  K O H -E tO H -H 20 , w ith  SOCl2 
a t  50— 60° gives th e  chloride, m .p. 125°, and  thence co-diazo-3 : 5- 
dibenzyloxy-i-r.iethoxyacetophenone, m .p. 92°, which w ith  a  little  
conc. HC1 in E tO H  gives 3 : 5-dibenzyloxy-4-m ethoxyphenacyl chloride, 
m .p. 93°, and  w ith  A g20  in  MeOH a t  50°, followed by boiling K O H - 
E tO H -H 20 , yields 3 : 5-dibenzyloxy-i-m ethoxyphenylacetic acid  
(70%), m .p. 138— 139°. R . S. C.

T ransam ination  reaction. M echanism  of the reaction between 
a-keto-acids and a-N H 2-acids. R. M. H erb st and  D. R ittenberg  
(J . Org. Chem ., 1943, 8 , 380— 389).— The a-H  of th e  N H 2-acid is n o t 
involved in  uncatalysed  in  vitro  transam ination . F irstly , when 
N H 2-C H Ph-C 02H  (I) and  AcCOaH  are boiled in  H 20  containing 
3-5% of D 20 , th e  PhC H O  produced has >  a  trace  of D. The 
N H 2-CHMe-CO.,H (II) produced has ~ 2  D, of which only a  sm all 
p a r t  is on C(a) ; m ost of th e  D en ters th e  Me by  a  secondary reaction , 
for ox idation  of (II) b y  Ag20 - D 20  gives AcOH contain ing  D in  th e  
Me and  shaking AgOAc w ith  D 20  in troduces D ; d u ring  tra n s ­
am ination  a  labile in term ediate , > C H -X H -C (X H ,)-C 0 2H —x. 
>CH-NICMe-CO J I ,  m ay  be involved. Secondly, N H 2,C D P h,C 0 2H
(III) w ith  A cC 02H  in  H 20  gives (II) free from  D an d  PhCD O (->- 
C H D Ph-O H  4- BzOH free from  D). (I ll)  is p repared  by shaking (I) 
in  D 20 , th e  exchange being slightly  catalysed  by H + and  m uch by 
OH~. Only a  sm all p a r t  of th e  a-D is rem oved from  (II) w hen 
i t  is converted  in to  th e  3 -phenyl-5-m ethylhydantoin  and  trea te d  
w ith  alkali. T ransam ination  proceeds b y  th e  reactions :
n h 2- c h r - c o , h  +  c o r ' - c o 2h  ->  c o 2h - c h r - n : c r ' - c o „ h  ->  
h +  +  c o 2 +  c h r : n - c - r ' - c o 2h  ->  ( + h + )  c h r : n - c h r ' - c o 2h  ->
( +  H 20 ) RCHO 4- N H 2-C H R '-C 02H. r .  s . c .

Syntheses in  the  phenanthrene series. G. B lum enfeld (B er., 1941, 
74, [B], 524— 531).— CHPh:C H-CH:CH2 (I) (prep, in  39%  yield 
from" M gPhB r and  CHMelCH-CHO) w ith  C H 2fCH>CHO in boiling 
C 6H 6-q u in o l give 2-phenyl-A3-tetrahydrobenzaldehyde (69%) (II), 
b .p . 150°/12 m m ., which w ith  CH 2(CO,H )2 in C5H 5N -piperid ine  
affords •2-phenyl-A3-tetrahydrocinnam ic acid, m .p. 107° [E t ester, b .p . 
192°/13 m m. (I ll) , obtained  w ith  an  isom eride, b.p . 182°/13 m m ., 
from  (II), EtO A c, and  N a ; b o th  form s are hydrolysed (E tO H -K O H ) 
to  th e  acid ; hydrazide, m .p. 180°, from  (III) only]. R eduction  (H 2, 
R an ey  Ni, E tO H ) of (II) gives 2-phenylhexahydrobenzyl alcohol
(IV), ? b.p. 162— 166°/13 m m . (dinitrobenzoate, m .p. 101°) ;
A1 (OPr/3)3-C 6H 6 affords 2-phenyl-A 3-tetrahydrobenzyI alcohol, b.p. 
163°/12 m m. The chloride, b .p . 148°/12 m m ., from  (IV) and  
PC15-CHC13 is converted  (Grignard) in to  2-phenylhepahydrophenyl- 
acetic acid, m .p. 112°, cyclised by  w arm  conc. H 2S 0 4 to  fra«s-9-keto- 
1 : 2 : 3 : 4 : 9 : 10 : 11 : 12-octahydrophenanthrene, m .p. 96°. 
C H 2:C H -C 02H  an d  (I) in  boiling PhM e-quinol give 2-phenyl-A3-te tra - 
hvdrobenzoic acid (V), m .p. 122°. The Me ester, b.p. 162°/14 m m ., 
of (V) is hydrogenated  (R aney Ni, MeOH) and  th en  hydrolysed to  th e  
-hexahydrobenzoic acid, which is converted  (warm  conc. H 2S 0 4 or 
chloride w ith  A1C13-C S 2) in to  hexahydrofluorenone (semicarbazone, 
m .p. 204°). C H 2:CH-CÔ2E t  and  (I) a t  100° give th e  E t  ester (VI), 
b.p . 155— 160°/15 m m ., of a stereoisom eride (m .p. 103°) [also ob tained  
b y  ox idation  of (II)] of (V) (cf. L ehm ann et al., A., 1935, 978). 
H ydrogenation  of (VI) and  subsequent hydrolysis (aq. E tO H -K O H ) 
affords 2-phenylhexahydrobenzoic acid, m .p. 110°. H . B.

Benzoylation o£ ery thrito l and preparation  of derivatives of O - 
benzoylglycollaldehyde.— See A., 1943, I I ,  350.

3 : 4-D initro-henzonitrile and -benzaldehyde. H . G oldstein  and  
R . Voegeli (H elv. Chim . A c ta , 1943, 26, 1125— 1128; cf. A ., 1943, 
I I ,  192).— N 0 2 a t  C(4) is m obile in  th e  com pounds 1 : 3 : 4 -  
C6H 3R (N 0 2)2 in  which R  =  C 0 2H, CN, or CHO. 3 : 4 -D initrobenzo- 
nitrile  (I), m .p. 92° (corr.), is n o t sa tisfac to rily  o b ta in ed  b y  Sand-
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m eyer’s reaction  from  3 : 4 :  1 -(N 02)2C6H 3-N H 2 b u t  is prepared  in 
91%  yield from  3 : 4 :  1 -(N 02)2C6H 3-C 0-N H 2 and  boiling SOCl2. I t  
is hydrolysed b y  H 2S 0 4- A c 0 H -H 20  to  3 : 4 :  1 -(N 02)2C6H 3-C 02H  
an d  converted  b y  h o t dil. N aO H  in to  4 : 3 :  1-0H -C 6H 3(N 02)-C 02H.
(I) is converted  b y  N H 3-E tO H , N H 2P h - K 2C 0 3, and  piperidine in to  
3 : 4 :  1 -N 02-C,,H3(N H 2)-CN, 3 : 4 :  l - N 0 2-C6H 3(NHPh)-CN and  3- 
nitro-4-piperidinobenzonitrile, respectively. 1 : 3 :  4-C6H 3M e(N 02)2 
is transform ed  b y  C r0 3 in  Ac20 -co n c . H 2S 0 4 in to  3 : 4-dinitrobenzyl- 
idene diacetate, m .p. 94— 95° (corr.), hydrolysed b y  boiling HC1 to  
3 : 4 :  1 -(N 02)2C6H 3-CH 0, m .p. 64° (corr.). This yields N a N 0 2 
when trea ted  w ith  boiling dil. NaOH . The action  of N H 2Ph  or 
N H P h -N H 2 in presence of K 2C 0 3 establishes th e  m obility  of N 0 2 
(probably b u t n o t definitely) a t  C(1>. H . W .

Chlorine substitution products of veratraldehyde, veratric acid, and 
related compounds. L. C. R aiford and  D. E. F loyd ( / .  Org. Chem., 
1943, 8 , 358— 366).—V anillin and Cl2 in  CHC13 a t  40— 50° give 
4 : 5 : 3 :  l-O H -C 6H 2Cl(OMe)-CHO, converted in aq. N aH C 0 3 by  
Me2S 0 4 a t  ~70° in to  3 : 4 : 5 :  l-(OM e)2C6H 2C l-CHO; w ith  fum ing 
H N 0 3 a t  0— 10° th is  gives 5-chloro-6-nitroveratraldehyde, m .p. 122— 
123°, oxidised by  K M n 0 4 in  aq. C6H 5N a t  50—60° to  5-chloro-6-nitro-, 
m .p. 190— 191°, which yields 5-chloro-&-amino-, m .p. 188— 189°, and  
thence 5 : 6-dichloro-vevatric acid, m .p. 186— 187° (Me ester, m .p. 
95— 96°) (cf. Mazzara, A., 1901, i, 720). 3 : 4 :  l-(OM e)2C6H 3-CHO
gives sim ilarly 3 : 4 : 6 :  l-(OM e)2C6H 2Cl-CHO, and  thence 6 -chloro-
2-nitro-veratraldehyde (I), m .p. 101— 102°, and -veratric acid, m .p. 
192— 193°, and  6-chloro-2-aminoveratric acid (II), m .p. 163— 165°. 
3 : 4 :  l-OMe-C6H 3(OAc)-CH(OAc)2 gives th e  6-C l-derivative and  
thence, by  w ay of its  aceta te, 2 : 6 : 3 : 4 : 1-
N 0 2-C<.HCl(OMe)(OH)-CHO, which yields (I) and, successively, 
2 :'6 : 3 : 4 : l -N H 2-C6HCl(OMe)(OH)-CHO, 3 : 2 : 6 : 4 : 1- 
OMe-CcHCl2(OH)-CHO, 2 : 6-dichloro-veratraldehyde, m ,p. 119— 
120°, and  -veratric acid, m .p. 115° [also obtained from  (II)]. Sim ilar 
reactions lead to  6-brom o-2-am ino-, m .p. 101°, 2 : 6-dibromo-, m .p. 
137°, 5-chloro-2-, m .p. 62— 63°, 6-chloro-5-, m .p. 127— 128°, 2-chloro-
5-, m .p. 51— 52°, and  5-chloro-6-bromo-, m .p. 119—120°, 2 : 5 :  6 -tri- 
bromo-, m .p. 129— 130°, 5-chloro-2-nitro-, m .p. 51— 52°, 2 : 5-di- 
chloro-, m .p. 55°, 2 : 5 :  6 -trichloro-, m .p. 94— 95°, and  5-iodo-, m .p.
72— 73°, -veratraldehyde and  2-, m .p. 200— 202°, 5-, m .p. 189— 190°, 
an d  6 -chloro-, m .p. 175— 176°, 2 : 5 -dichloro-, m .p. 164— 165° (Me 
ester, b.p. 185— 187°/5 m m .), 2 : 5 :  6 -trichloro-, m .p. 123— 124°, and  
-tribrom o-, m .p. 169— 170°, 5-chloro-2-, m .p. 175— 176°, 2-chloro-5-, 
m .p. 183— 184°, 6-chloro-5-, m .p. 189— 190°, and  5-chlo.ro-6-bromo-, 
m .p. 178— 179°, 5-chloro-2-nitro~, m .p. 179— 180°, Q-bromo-2-nitro-, 
m .p. 198— 199°, 6-bromo-2-amino-, m .p. 182°, and  5-iodo-veratric  
acid, m .p. 184— 185°. R . S. C.

Volatile plant substances. XXIV. Composition of the essential 
oil and resin of lovage (Levisticum  officinale, Koch). Y. R. N aves 
(Helv. Chim . A d a ,  1943, 26, 1281— 1295).— 0-CHO-C6H 4-CO2H  w ith  
M gBu“B r affords a-n -butylplithalide (I), b.p. 141°/2-4 m m. o- 
C6H 4(C 0)20 , «-valeric anhydride, and  N a «-va lerate  give n-butyl- 
idenephthalide, b .p . 141°/2-4 m m ., hydrogenated  (R aney N i in 
95%  E tO H ) to  (I) and  ( P t0 2 in  AcOH) to  a-n -butylhexahydro- 
phthalide, b.p. 129°/l-3 m m., which is hydrolysed (50% KOH) to
0-a-hydroxyam ylhexahydrobenzoic acid, m .p. 97— 97-5° (benzyl- 
th iuronium  salt, m .p. 131-5— 132°). H . W .

Identification of aromatic carboxylic acids as ureides. II. F .
Zetzsche an d  G. V oigt (B er., 1941, 74, [B ], 183— 188; cf. A., 1940, 
I I ,  129).— V -A royl-N iV '-di-p-dim ethylam inophenylcarbam ides are 
p repared  from  A rC 0 2H  and  (p-NMe2-C6H 4-Nl)2C in  a solvent (E t20 , 
E tO H , C 6H 6, or COMe2) and  th e  colours of th e  p roducts recorded in 
term s of W . O stw ald’s colour nom enclature. o-Substituents, 
except N O a, exert a  hypsochrom ic effect. The o-, m .p. 152— 153°, 
m-, m .p. 240°, and  p -am ino-, sinters from  ~250°, o-, m .p. 166°, m-, 
m .p. 137°, and  p -salicylideneam ino-, m .p. 207°, o-, m .p. 169— 170°, 
m-, m .p. 115°, a n d p -benzoyl-, m .p. 154°, o-, m .p. 161°, m-, m .p., 138-5°, 
and  p-n itro-, np.p. 210°, 2-methoxy-Z-, m .p. 151°, -4-, m .p. 122°, and  
-5-m ethyl-, m .p. 153°, p -dim ethylam ino-, m .p. 205— 212° (sinters and  
darkens from  157°), o-anilino-, m .p. 145°, o-phenyl-, m .p. 140°, and
1-nitro-2-am ino-, m .p. 176° (darkens 170— 172°), -benzoyl-, o-, m.p. 
162°, m-, m .p. 170°, a n d p -nitrocinnam oyl-, m .p. 178° (sinters 175°), 
and  2 : 6-dim ethylpyridoyl-, m .p. 151°, -derivatives are described.

J. W a .
Lichen substances. XCVI. New depside “ hypothamnohc acid.”

Y. A sahina, M. Aoki, an d  F . Fuzikaw a (B er., 1941, 74, [£ ], 824—  
831).— E t20  ex traction  of (so-called) Cladonia u ncialis  (f. obtusata) 
(Japanese) yields usnic and  hypothalam ic acid  (I), C19H leO 10, m .p. 
217— 218° (decomp.), b u t no squam atic  acid (cf. A., 1933, 159). 
C H 2N 2 th en  gives th e  M e ? ester (II), m .p. 197— 198°, or M e2 ester 
M e3 ether, m .p. 127°, which are cleaved by cold conc. H 2S 0 4 to
3-Me 1-H 2-hydroxy-4-m ethoxy-6-m ethylisophthalate (III) and  
M e  2 : 4 :  5-trihydroxy-Z  : 6-dimethylbenzoate (IV), m .p. 151— 152°, or
3-Me 1-H 2 : 4-dim ethoxy-6-m ethylisophthalate and  M e 5-hydroxy- 
2 : 4-dimethoxy-Z : 5-dimethylbenzoate, m .p. 45°, respectively. R e­
duction (2 H 2, Pd-C , AcOH) of th e  M e 2 ester, m .p. 158°, of tham nolic 
acid, m .p. 222°, gives (II). 1 : 4 : 2 : 3 : 5-C0HM e2(OH)3, Zn(CN)2,
and  E t 20 -H C l afford 2 : 4 :  5-trihydroxy-Z  : 6 -dimethylbenzaldehyde,

O M e l^ O H  O H l^ lO H  
C 0 2H  Me

m .p. 193°, th e  triacetate, m .p. 148° (prep, b y  AcaO C5H 3N), of 
, ,  , .  which is oxidised (aq. K M n 0 4-C 0 M e2-
Me Me M gS 04 a t  45°) to  2 : 4 :  5-tnacetoxy-_

CO O f  3 : 6 -dimethylbenzoic acid, m .p. 142—
O H  O H l JOH 143° (Me ester, m .p . 197— 198°),

hydrolysed to  th e  (OH )3-acid , m .p. 190°
- ,T, [Me ester =  (IV)]. ( I ll)  and  C lC 02E t

in  COMe2- C sH 5N give a  mixed
anhydride, C17H 20O 10, m .p. 81°, hydrolysed (aq. C 0M e2-N a H C 0 3) to
3-Me 1-H 4-m ethoxy-2-carbethoxyoxy-6-m ethylisophthalate, m.p.
127-5° (cf. A., 1937, I I ,  102), th e  chloride |SO C l2) from  which with
(IV) affords M e2 carbethoxyhypothamnolate, m .p. 178°, and  thence
(II). (I) h as th e  s tru c tu re  shown. H. B.

5-Amino-2-sulphanilylbenzoic acid and derivatives.— See B., 1943, 
II , 341.

Derivatives of 3 : 4-dihydroxy-2-carboxyphenylacetic acid. C.
Schopf, I. Jackh-T ettw eiler, G. M ayer, H. Perrey-F ehrenbach , and 
L. W in terha lder (A nnalen , 1940, 544, 77— 100).— Meconinecarb-
oxylic acid (prep, from  opianic acid by  aq. NaCN a t  ~ 5 — 8° and 
th en  conc. HC1 a t  100°; 80%  yield) w ith  boiling H B r and  then  red 
P -H I  (d 1-7) a t  135° gives 3 : 4-dihydroxy-2-carboxyphenylacetic acid
(I) (~ 50— 60% ), m .p. 220° (yellow a t  212°) (blue FeCl3 colour), and 
w ith  aq. K M n0 4 yields 2-carboxy-Z : 4-dimethoxyphenylglyoxylic acid, 
m .p. 98°, which undergoes ring-closure when reduced. E vaporating  
m econinylacetic acid (II) w ith  50%  aq. K O H  gives 2-carboxy-Z : 4- 
dimethoxycinnamic acid (80%), m .p. 178— 180° [w ith w arm  acid 
regenerates (II)], hydrogenated  (P d -C aC 0 3) as N a 2 sa lt in H 20  to
IS-2-carboxy-Z : 4-dimethoxyphenylpropionic acid, - f  2H 20 , m .p. 125—- 
127°, which w ith  AcaO a t  th e  b.p. and  th en  200° yields C 0 2 and  6 : 7- 
d im ethoxy-a-hydrindone (64% ), m .p. 40— 4Z°'[semicarbazone, -f  H 20  
and  anhyd ., sin ters 214°, m .p. 217— 219° (decomp.)]. The derived 
(amyl n itrite-conc. HCl-M eO H  a t  0° and  th en  50°) 2-OH-N'. deriv­
ative, m .p. 209— 211°, w ith  PC l5- E t 20  gives 2-carboxy-Z : 4-dimeth- 
oxybenzyl cyanide, m .p. 104— 108°, w ith, som etim es, 2-carboxy-Z : 4- 
dimethoxyphenylacetamide, m .p. 176— 178°, hydrolysed by  aq. KOH 
to  2-carboxy-3 : 4 -d im ethoxyphenylacetic  acid (III), m.p. 115— 
117° (lit. an  oil), w hich is also ob tained  from  (I) by  Me2S 0 4-N a 0 H  
(40° and  then, for hydrolysis, th e  b.p.) and  w ith  57 % H I-A cO H  gives 
Z-hydroxy-2-carboxy-4-methoxyphenylacetic acid (TV), sin ters 190°, 
m .p. 209— 210° (decomp.) (bluish-violet FeCl3 colour; Z-Et ether, 
m .p. 135— 140°). Boiling M e 0 H -H 2S 0 4 converts (I) in to  th e  M e2 
ester (V), m .p. 135— 136° (and some M e  3 : i-dihydroxy-2-carboxy- 
phenylacetate, m .p. 196— 198°, which can be fu rth er esterified), which 
w ith  C H 2P h C l-K 2C 0 3-M e 0 H  gives 2 : 3 : 4 : 1- 
C 0 2Me-C6H 2(0-C H 2P h )2-CH2-C 02Me (VI), an oil, hydrolysed suc­
cessively to  2-carbomethoxy-, m .p. 100— 102°, and  2-carboxy-Z : 4-di- 
benzyloxyphenylacetic acid, m.p. 160— 166°. Sim ilar trea tm e n t of
(IV) gives M e Z-hydroxy-2-carbomethoxy-i-methfixyphenylacetate, 
m .p. 96— 101° [bluish-violet FeCl3 reac tion ; th e  im pure  derived
2-C 02H -ester has m .p. 103— 112°; Z-CH2Ph ether (VII), m .p. 60—  
65°], 2-carboxy- (VIII), m.p. 128— 131°, an d  2-carbometkoxy-Z-benzyl- 
oxy-4-methoxyphenylq.cetic acid, m.p. 85— 87°. W ith  C H 2N 2- E t 20 , 
(HI) gives the  Me2 ester, b.p. 203— 205°/15 m m ., and  thence by  half 
hydrolysis 2-carbomethoxy-Z : 4-dimethoxyphenylacetic acid, sinters 
75°, m .p. 83— 85°; short trea tm e n t of (H I) w ith  HCl-M eO H  gives 
M e 2-carboxy-Z : 4-dimethoxyphenylacetate, m .p. 110— 112°. W ith 
1 mol. of C H 2PhCl and K 2C 0 3 in  MeOH, (V) gives (VI), unchanged
(V), and  a m ixture, rap id ly  hydrolysed by  aq. N aO H  a t  room  temp, 
to  Z-hydroxy-2-carbomethoxy-i-, m .p. 179— 184° (blue FeCl3 colour), 
and  \-hydroxy-2-carbomethoxy-Z-benzyloxyphenylacetic acid, m.p.
112— 116° (no FeCl3 colour), converted  b y  prolonged hydrolysis a t  
100° in to  Z-hydroxy-2-carboxy-i- (IX), m .p. 186— 188°, and  4-hydroxy-
2-carboxy-Z-benzyloxyphenylacetic acid, m .p. 160— 163°, respec­
tively, and  by  C H 2N 2 in to  Me 2-carbom ethoxy-4-benzyloxy-3-m eth- 
oxyphenylacetate, an  oil (and a  substance, m .p. 138— 143°), and
(VII), respectively, which by prolonged hydrolysis give 2-carboxyA- 
benzyloxy-Z-methoxyphenylacetic acid, m .p. 177— 179°, an d  (VIII), 
respectively. W ith  C H 2PhCl (1 mol.) and  NaOM e-M eOH, (V) gives 
M e Z-hydroxy-2-carbomethoxy-4i-behzyloxyphenylacetate, m .p. 90—95°, 
and  thence (IX). Opianic acid Me i/i-ester (a-Me ether) with 
H 2-P d -C  in  MeOH a t  50— 55° gives 3 : 4-dimethoxy-o-toluic 
acid, m.p. 95—-96° (Me ester, m .p. ~30°, b.p. 156— 157°/17 mm.), 
an d  meconine. In  boiling H B r, (II) gives (45 min.) 3 : 4-dihydroxy- 
a-phthalidylacetic acid, + H 20 , m .p. 228— 229° (decom p.), an d  anhyd.

R. S. C.
Synthesis of anthracene-9 : 10-dicarboxylie acid. H. B eyer and 

H . F ritsch  (Ber., 1941, 74, [B], 494—499).— 9 : 10-D ibrom oanthrac- 
ene (I) and  CuCN in boiling quinoline give 9 : 10-dicyanoanthracene, 
m .p. 328— 330°, hydrolysed (conc. H 2S 0 4 a t  100°) to  anthracene- 
9 : 10-dicarboxylamide, m.p. 342— 345° (decomp.) (does n o t give 
th e  acid w ith  H N 0 2). (I) and Mg (activated  by  E tB r) in B u ,0 -C KH s
followed by COa afford 9-bromoanthracene-10-carboxylic acid m p  
273° [Me (by C H 2N 2 only), m .p. 114— 115°, an d  E t  (by CHM eN,) 
m .p. 83°, e s te r; 1 : 1 -adduct, m .p. 265° (decomp.), w ith  (iCH-COl Ol 
reduced (2 H 2, P t 0 2, AcOH, room  tem p.) to  th e  1 : 2 : 3 ;  4 -H  - 
derivative. Schlenk’s m ethod (A., 1914, i, 398) gives 9 : 10-dihydro- 
anthracene-9-carboxylic, m .p. 206— 207° [Me, m .p. 98— 99° (tit
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m -P- 54— 55°, e s te r; hydrazide, m .p. 206— 207°], 
a n a  -9  ; 10-dicarboxylic acid (I), m .p. 305— 307° (decomp.) [Me2 
IaoI’ m F ' 6J3~ lw a  (clear a t  165°), and  E ts, m .p. 68— 69° (clear a t  
/0 ), ester; dihydrazide, m .p. 310— 312° (decomp.) (block)]. Se and
(I) a t  300 give an th racene  b u t (II) a t  220— 230° affords M e t 
anthracene-9 • \()-dicarboxylate, m .p. 180— 181°, hydrolysed (boiling 
20% M eOH-KOH) to  th e  acid, m .p. ~341— 342° (decomp.).

H . B.
Stereochemistry of inner complex copper salts. P. Pfeiffer and  

H. K rebs ( / .  pr. Chem., 1940, {ii], 155, 77— 114).— A ttem p ts to  
decide th e  configuration  by  p reparing  cis-trans  isom eric or optically  
active 4-covalent Cu com pounds failed. A p lan a r configuration is 
favoured. Cu salicylaldehydem ethylim ine, d im orphic (green 
needles; b lack  rhom bic pyram ids), m .p. 158°, is ob tained  from  
(a) o-OH-C6H 4-CHO (I), Cu(OAc)«, an d  X H 2Me in E tO H  a t  room  
temp. (96% yield) an d  (b) from  Cu salicylaldeliyde (II) an d  XH,M e 
in boiling E tO H ; th e  brow n (A., 1939, I I ,  479) or o ther form  could 
not be isolated. Cu salicylaldehydeanil, m .p. 234— 236° (Schiff, 
Annalen, 1869, 150, 197), is sim ilarly  ob tained  b y  b o th  m ethods in 
only one form . Cm salicylaldehyde-p'-nitroanil, -fiC5H 5X and  
“ anhyd.,”  m .p. 309° (decom p.), an d  -a-naphthy lim ine, m .p. 241-5°, 
are obtained b y  m ethod  (b). 2 : 1-OH-C10H 6-CHO, Cu(OAc)2, and
NH2R in E tO H  give Cu 2 -hydroxy-l-naph thaldehyde-m ethy l- (III), 
m.p. 235°, and  -l'-naphihyl-im ine, m .p. 269— 270°, and  -anil, m .p.
238—239° [also ob tained  from  (1 : 2-CHO,C 10H 6-O),Cu and  N H ,P h  
in xylene a t  150°] (cf. loc. cit.), which are  also obtained in  only one 
form [except for (III)]. Py-Di-o-hydroxyanilo-n-butane, m .p. 232°, 
and benzilm ono-o-hydroxyanil, 4-C5H 5N, m .p. 90— 120°, a re  obtained 
from o-NH,-C,H4-OH b y  Ac« in boiling E tO H  an d  B z, in  boiling 
C5H 5N, respectively, b u t  give no Cu derivatives. £ -X H 2-C6H 4'C 0 2H 
and (II) in boiling C 5H 5N  give th e  Cu, +C .-H -X , sa lt of Cu salicyl- 
aldehyde-p '-carboxyanil; th e  derived  N a 2, + 9 H 20  and  anhyd ., and  
Ba salts are too  unstab le  for a tte m p ts  a t  resolution. p- 
NH ^CjHj-SOjNa and  (II) in  boiling E tO H  give th e  N a 2, brownish- 
red and dark brown form s, b o th  + 5 H 20  an d  anhyd ., and  thence the  
Ba  salts, brownish-red, + 5 H 20  and  anhyd ., and  d a rk  brown, 
+  9H ,0  and anhyd., all decom p. 350— 370°, of Cu salicylaldehyde- 
p'-sulphoanil; derived alkalo idal sa lts  are in tra c ta b le ; adding 0-66 
equiv. of d-{Co(XH2-[CH2]2-X H 2)3},(S 04)3 (IV) to  th e  B a sa lt gives a 
salt, -j-17H«0 and anhyd ., th e  [M] of which coincide w ith  those of
(IV) (asbromide). H al-[C H 2]2-X H 2,H H al, (II), and  XaOAc in  boiling 
EtOH give Cu salicylaldehyde-fl-chloro-, m .p. 168°, an d  -jl-iodo-ethyl- 
imine, m.p. 143— 144°, th e  halogen of w hich could n o t be exchanged 
for XMe2. N i salicylaldehyde-fl-chloroethylimine, m .p. 175— 177°, is 
similarly prepared. N H 2-[CH2]2-XE | 2 (V) an d  (II) give exo- 
thermally Cm salicylaldehyde-p-diethylaminoethylimine, green, m .p. 
142°, bu t the di-im ine could n o t be p repared . W arm ing  (I) and  (V) 
gives salicylaldehyde-fl-diethylaminoethylimine, b.p. 168— 172°/12 
m m .; the derived methiodide, m .p. 148— 149°, w ith  Cu(OAc), and  
anhyd. XaOAc in M eOH a t  0° gives th e  Cm deriva tive  dimethicdide, 
C28H440 2X4I,Cu, +  1-oH20  and  anhyd ., m .p. 210— 220° (decom p.; 
varies w ith ra te  of heating), w hich yields th e  dimetho-d-a-bromo-v- 
camphorsulphonate, green, + 1 -5 H 20  an d  anhyd ., m .p. 240— 245° 
(variable); p p tn . of only 50%  of th e  sa lt gives a substance, th e  [M ] 
of which is due solely to  th e  anion. N i,  m .p. 246— 247° (in boiling 
96% E tO H  or m oist COMe2 gives o-OH-C6H 4-CIEX-C6H 4-XMe2-/>, 
m.p. 134°), and  Cm salicylaldehyde-p'-dimethylaminoanil, sin ters 
206—207°, m .p. 208-5° (dimethiodide ; d im etho-a-brom o---cam phor- 
sulphonate), are also prepared . 4 : l-SO 3H-C 10H 6-X2Cl an d  p- 
cresol in X aO H  give N a  p-cresol-3’-azo-Y-naphthalene-4'-sulphonaie, 
decomp. ~300°, and  thence, b y  w ay of th e  B a salt, th e  acid, -f  H ,0 ,  

  w hich w ith  Cu(OAc)2 in  boiling E tO H

(M e /  \  Q \  gives th e  Cm deriv a tiv e  (A ; R  =  4 : 1- 
V - /  \  Cu SO3H -C 10H 6-), + 6 H 20  (N a , salt, +  6H 20 ,

(A ) 'N 'X R -’’ /  to °  d a rk  for optical m easurem ent). 4 : 2 : 1 -
/  2 XMe2-C6H 3(OH)-X2Ph, C u (O A c )2, and  

NaOAc in boiling M eOH give th e  Cu  d eriv a tiv e  [analogous to  A ,  
R =  Ph], which is unstab le  a n d  does n o t give q u a te rn a ry  salts, p- 
XH2-C6H 4-XMe3Cl (prep, from  p-X H A c-C 6H 1,XM e3I described) is 
diazotised an d  coupled w ith  p-cresol to  give th e  salt, 2 : 5 :  1- 
OH-C6H 3Me-X2-C6H 4-HMe3Cl-/>, +  1-5H20 ,  m .p. 200— 210° (de­
comp. ; varies w ith  ra te  of h e a tin g ) ; w ith  Cu(OH )2 in boiling E tO H  
this gives^the Cm deriv a tiv e  (A  ; R  =  p-XM e3Cl-C6H 4), sin ters 185—  
190°, and  thence  th e  dimetho-a-bromo-TT-camphorsulphonate, m .p. 
223—224° (decom p.), which, w hen form ed b y  half-pp tn ., has only 
very sligh t op tical ac tiv ity . R . S. C.

A ndroterm one of Chlamydomonas eu gam etos ; /-4-hydroxy- 
2 : 6 :  e-trim ethyl-A M etrahydrobenzaldehyde. R . K u h n  and  I. 
Low (B e r ., 1941, 74, [B], 219— 231).— H ydrolysis (dil. acid  or alkali) 
of p icrocrocin (I) to  ¿-glucose (II) and  2 : 6 : 6-trim ethy l-A 1: 3-di- 
hydrobenzaldehyde (safranal) (III) (A., 1934, 395) m ay  occur in tw o 
stages w ith  p ro d u c tio n  of a  hydroxyaldehyde  and  its  subsequent 
deh y d ra tio n . T he reac tion  is now  followed po larim etrically  in 
50 vo l.-%  E tO H  since (III) is insol. in  H aO. R eliable observations 
a re  n o t ob ta in ed  for alkaline hydrolysis as (II) is largely destroyed 
a t  th e  necessary  [OH] b u t  alkaline hydrolysis is best for prep, of
(III). H ydro lysis w ith  HC1 is unim ol. w ith  energy of ac tiv a tio n  
7590 g.-cal. p e r  mol. betw een 29-9° an d  19-5° and  11,380 g.-cal. per

mol. betw een 19-5° and  9°. X o indication  of th e  accum ulation  of 
an  in te rm ed iate  p ro d u c t w as observed. (I) is a /S-glucoside since 
em ulsin a t  p H  6 0 and  27° affords 4-hydroxy-2 : 6 : 6-trinielhyl-A1- 
tetrahydrobenzaldehyde (IV), b.p. 80— 90° (bath)/0-001 m m ., [a]!? 
— 84-2° and  —87-2° in  96%  E tO H . The thiosemicarbazone, m .p.
191— 192°, [a%° - 6 4 °  in  96%  E tO H  (absorption b and  in  E tO H  a t  
305 m p), of (IV) is hydrolysed by  2n -H 2S 0 4 to  (III), b .p . ~60°/0-001 
mm. [thiosemicarbazone, m .p. 191° (decomp.), shows an  absorp tion  
band  in  E tO H  a t  340 m/x.]. Com parison of th e  optical inac tiva tion  
of (IV) by  acid w ith  hydrolysis of (I) shows th a t  these proceed a t  
th e  sam e ra te , indicating  th a t  th e  la tte r  process does no t involve
(IV). T he term one ac tiv ity  of (IV) is ten  tim es th a t  of (III), th e  abs. 
a c tiv ity  being 1-3 mols. per cell, and  it  is concluded th a t  1 mol. suffices 
to  convert a  herm aphrodite  cell in to  a  m ale cell. J . W a.

Synthesis of 3-hydroxy-4-methoxy- (homofsovanillin) and 3 : 4- 
dihydroxy-phenylacetaldehyde (homoprotocatechnaldehyde). C.
Schopf, (Miss) E . Brass, E . Jacobi, W . Jorde, W. Mocnik, L. X euroth , 
an d  W . Salzer (Annalen, 1940, 544, 30— 62).—M ethods of syn ­
thesising CH.,Ar-CHO are discussed; some are investigated . The 
m ix tu re  ob tained  from  com m ercial eugenol Me e th e r (I) b y  MgMel 
(Hirao, A., 1936, 839), w ith  K O H -E tO H  a t  0° gives th e  insol. K 
sa lt and  thence th e  benzoate, m .p. 67° (lit. 69°), of eugenol; th e  
crude chavibeto l (II) in  th e  filtra te  is purified by  m eans of th e  
benzoate, m .p. 49-5°, w hich yields pure  (II), b.p. 124°/12 m m. 
Chavibetol C H 2P h ether (HI), m  p. 48°, is ob tained  from  pure  or, in 
b e tte r  over-all yield, crude (II) by  C H ,PhC l and  K 2COa in  boiling 
MeOH. 3 : 4 :  l-C H 2Ph-0-C 6H 3(0M e)-CH2-C02H  w ith  PC15-  or, less 
well, pure  SOCl2-C 6H 6 gives th e  chloride, which w ith  C H 2X 2- E t 20  
a t  0° an d  th en  room  tem p, gives Z-benzyloxy-4-methoxybenzyl C H N S 
ketone, m .p. S6°, converted  in  A cOH a t  60— 70° (finally 100°) in to  
th e  CH 2-OAc 'ketone (77%), m .p. 106°. W hen boiled w ith  
Al(OPr#)3-P r0O H  w ith  rem oval of COMe2, th is  gives y-3-benzyloxy-
4-',nethoxyphenylpropane-af3-diol (IV) (94% ), m .p. 110°, which is also 
ob tained  by  trea tin g  AgOBz w ith  I and  th en  (III) in boiling C6H 6 
(absence of H 20 ) an d  hydrolysing th e  p ro duct b y  X aO H -M eO H . 
W ith  H 2-P d -B a S 0 4, (IV)' gives a-'A-hydroxy-i-methoxyphenylpropane- 
afl-diol (chavibetol glycol), m .p. 88°, w hich could n o t be converted  
in to  C H 2Ar-CHO. The azlactone from  3 : 4 : 1 -  
CH«PlrO-C6H 3(OMe)-CHO w ith  10%  H aO H -X 2 gives 3 : 4 : 1 -  
C H ;Ph-0-C 6Ei3(0M e)-CH2-C 0-C 02H  (V), m .p. 159°, reduced by H 2-  
P t 0 2 an d  th en  —P d -B a S 0 4 in  M eOH to  3 : 4 : 1- 
0 H -C 6H 3(0M e)-CH 2-C H (0H )-C 02H  (VI), sin ters 167°, m .p. 170°, 
whence no  aldehyde could be obtained. T he M e  ester (prep, b y  
C H 2H 2), m .p. 148— 150°, of (V) gives sim ilarly  th e  M e  ester, m .p. 
62°, of (VI). Zn d u s t reduces (V) in  50%  AcOH to  a-liydroxy-fl-'A- 
benzyloxy-4-methoxyphenylpropionic acid, m .p. 129— 130°,' th e  Me 
ester, m .p . 87°, of which w ith  M gM eI-E taO an d  th e n  conc. 
aq. X H 4C1 gives a-3-benzyloxy-4-methoxyphenylisopentane-f}y-diol
(VII), m .p. 86°. Pb(O Ac)4 oxidises (IV) or (VII) to  3-benzyloxy-, 
b.p . 155° (bath)/0-01 m m. (semicarbazone, m .p. 143— 144°; 2 : 4 -  
dinitrophenylhydrazone, m .p. 151— 152°), hydrogenated  (P d ; MeOH) 
to  PhM e, an d  A-hydroxy-4-methoxyphenylacetaldehyde, b .p . 11 fi­
l l s 0 (bath)/0-05 m m . (semicarbazone, m .p. 182— 183°), w hich is 
stab le  a t  p H  3— 4, fairly  stab le  a t  p H  5— 6 , b u t  unstab le  a t  p H  8 . 
W hen  (I) or, less well, eugenol or safrole is h ea ted  w ith  a n  excess of 
M gM eI-xy lene-N 2 a t  160— 180°, th e  m ix tu re  con ta ins 33%  of 
3 : 4 :  1 -(0H )2C6H 3-CH2-CH:CH2, m .p. 47— 58° (diacetate, b .p . 
150— 160° (bath)/12  m m ., w ith  0 3 gives no  C H 2Ar-CHO). C H 2P h C l- 
K 2C 0 3-C 0 M e 2- X 2 th en  gives 3 : 4-dibenzyloxy ally ¡'benzene (75% ), m .p. 
37— 38°, purified by  ch rom atography  (A103; C6H 6) and  fractional 
freezing in  M eOH an d  converted  b y  A g O B z-I-C 6H 6 an d  th en  
H aO H -M eO H -H 20  in to  y-3 : 4-dibenzyloxyphenylpropane-a.p-diol 
(75% ), m .p. 82— 83°, an d  thence [Pb(O Ac)4] in to  3 : 4-dibenzyloxy- 
(75%), decom poses a t  0-01 m m. (semicarbazone, m .p. 158°), and  
(activa ted  PdO  ->  P d -H 2-M eO H ) 3 : 4-d ihydroxy-phenylacetalde- 
h yde (VIII) (semicarbazone, m .p. 200— 201°). U nder certa in  con­
d itions (VIII) polym erises, as form ed, in  presence of th e  cata ly st. 
I n  H 20 , ' (VIII) gives a  v io le t colour w ith  Schifl’s reagent, a  green 
colour w ith  FeCl3, an d  an  orange-red colour w ith  H I 0 4 (stable
o-quinone form ed), reduces AuC13, cold X H 3—A g X 0 3, an d  h o t n eu tra l 
AgXOs. I ts  2 : 4-dinitrophenylhydrazone, m .p. 169— 170°, is u n ­
stab le  in  ac id ; th e  ji-n itro - and '^ -b rom o-pheny lhydrazone  are  too  
unstab le  to  be  isolated. I ts  s tab ility  decreases from  p H  3— 4 to  
p H  7— 8. 3 : 4 :  1-C H 20 2:C6H 3-CH,-C0 -C0 2H  (IX) w ith  H 2- P t 0 2
in  aq. X a 2C 0 3 gives a-hydroxy-fi-3 : 4-methylenedioxyphenylpropionic  
acid (X), m .p. 101°, w hich w ith  Pb(O A c)4 gives C 0 2 an d  only  31—  
34%  of hom opiperonal (XI). T he M e  ester, m .p. 130— 131°, of
(IX) in  M eOH yields sim ilarly th e  M e  ester, m .p. 39°, of (X), converted  
b y  an  excess of MgMel in to  a-3 : 4-methylenedioxyphenylisopentane- 
Ry-diol, m .p. 106°, which w ith  Pb(O A c)4 in  C 6H 6 gives good y ields 
of (XI) and  COMe«. 3 : 4 :  1-(OAc)2C ,H 3-CH2-CH:CH2, b .p . 99°/
0-06 m m ., w ith  B zO ,H  in  CHC13 gives a n  oil, b u t  th e  2 : 3-(OAc)2- 
com pound, m .p. 65°, a t  0° an d  th en  room  tem p , gives a fte r  5 d ay s  
~ 5 0 %  of 2 : 3-diacetoxy-py-epoxy-n-propylbenzene, m.p). 86°. 4-
Acetoxy-Z-methoxy-fly-epoxy-n-propylbenzene (sim ilarly  p repared ), 
m .p. 50— 52°, b .p . 133°/0 0o m m ., in  boiling 10%  A cO H  gives 
3 : 4 :  l-O M e'C 6H 3(OAc)-CH2-CH(OH)-CH2"OH, b .p . 168°/0-03 mm. 
3 : 4 :  l-(C H 2P h -0 )2C6H 3-CHO (im proved p re p . ; 73%  yield), m .p .
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92— 93°, gives th e  azlactone, m .p. 156— 157°, which w ith  alkali 
yielded no pyruv ic  acid. B r converts isoferulic acid in AcOH or 
its  ace ta te  in  CHC13 in to  w-bromo-3-hydroxy-, m .p. 95— 96°, or -3- 
acetoxy-4-methoxystyrene, m .p. 101— 102°, respectively. 3 : 4 : 1 -  
(OMe)2C0H 3-CHiCHBr and N aO E t a t  180— 185° give 3 : 4 : 1 -  
(OMe) 2C6H 3‘C|CH, m .p. 73— 74°, b.p. 130°/15 m m. 3 : 4 : 1 -  
(OAc)2C6H 3-CO-CH2-OAc and  Zn d u st in AcOH a t  70° give 3 : 4 : 1 -  
(OAc)2C6H 3-COMe, m .p. 86° (2 : 4-dinitrophenylhydrazone, m .p.
192— 193°) (cf. Voswinckel, A., 1910, i, 42; B irnbaum  et al., A., 
1939, I I ,  373). R . S. C.

Influence o£ alkylation on reactions of acid derivatives in the 
Friedel-Crafts synthesis. E. R othstein  and  M. A. Saboor (J .C .S ., 
1943, 425— 429).— M echanisms are suggested for th e  tw o classes of 
reactions of acids or th e ir chlorides or anhydrides and  A1C13 or P 20 5, 
where th e  p roduct is e ither a  ketone or an  u n sa tu ra ted  substance. 
T he absence of an  ionisable a-H  leads to  th e  fo rm ation  of an  un ­
sa tu ra ted  substance, usually  polym erised, w ith  loss of C O ; in  o ther 
cases, little  CO is elim inated and  a ketone results. D ry  d istillation  
of (CPhMe2-CMe2-C 02)2Ca gives, w ith  loss of CO and  H sO, an  un ­
sa tu ra ted  hydrocarbon, C 12H 16, b.p. 110°; a second hydrocarbon, 
C i2H 16, b.p. 154°, is obtained by  d istillation  of th e  acid w ith  so d a- 
lime. N orm al reaction  of acid derivatives w ith  A1C13 and  C6H 6 is 
possible only where an  a-H  is present, and  th e  a rom atic  nucleus 
will a tta c h  itself to  th e  CO group nearest to  th e  one which is m ost 
ionised. The sole p roduct from  trim ethylsuccinic anhydride, A1C13, 
an d  C6H 6 is fl-benzoyl-aa-dimethyl-n-butyric acid (I), m.p. 135-6° (or 
y-hydroxy-y-phenyl-aafi-trimethylbutyrolactone) \M e  ester (or ether), 
b .p . 151°/8 m m .; excess of AcCl gives y-phenyl-aafi-trimethyl- 
Ap-butenolactone, b.p. 145°/10 m m .; H I affords y-phenyl-aap-tri- 
methylbutyrolactone, m.p. 71°], also obtained by  m ethy lation  (M el- 
KO B uy) of the  M e  ester, b.p. 153°/7 mm., m .p. 46— 47° (2 : 4-dinitro­
phenylhydrazone, m .p. 126°), of C 0 P h ,C H 2'CMe2-C 02H  (II), m .p. 
173° (2 : 4-dinitrophenylhydrazone, m .p. 198— 199°). (II) is reduced 
(A cO H -H I-red  P) to  Ph-[CH 2]2-CMe2-C02H. Excess of AcCl 
converts (II) in to  y-phenyl-aa-dimethyl-Afi-butenolactone, m.p. 45°. 
A ttem p ted  synthesis of C0Ph-CM e2-CHMe-C02H  by m ethy lating  
C 0Ph-CM e2-CH2-C 02H, m .p. 101— 102° (Me ester, b.p. 131— 143°/8 
m m.), failed. M ethylation of th e  M e  ester, b.p. 164°/14 m m., of 
fi-benzoyl-a-methyl-n-butyric acid, m.p. 78— 79° [obtained from  trans- 
(CHMe’CO)20 , C6H 6, and  A1C13 a t  b.p ., th en  a t 100°], also gives (I). 
A ketone or CO-acid is n o t obtained by  F riedel-C rafts reaction  on 
th e  anhydrides or chlorides of tert.-acids. (CMe2*C0)20  an d  C6H 6-  
A1C13 a t  0°, th en  gradually  to  100°, give CO (60%  yield in  th e  cold), 
a neu tra l substance, C20H 22O2, m .p. 147— 148°, and  (mainly) fl-phenyl- 
aap-trimethyl-n-butyric acid (III), m.p. 179° [Me ester, m .p. 24— 25° 
(Ag sa lt and  M el), or from  CHjICMe-CMe^COaMe-CsHu-AlClj; 
anhydride, m .p. 87°; A?02-derivative, m .p. 232°], also obtained 
th rough  its  E t  ester, b.p. 138°/11 m m ., from  E t p-chloro-aaflfl-tetra- 
methylpropionate, b.p. 70— 74°/8 m m . (from th e  O H -ester and 
SOCl2-C 6H 5N), and  from  th e  /3-OH-ester. (I ll)  and  conc. H 2S 0 4 
jdeld 2 : 2 : 3 :  3-tetramcthyl-a-hydrindone, b.p. 142°/25 mm. (N 0 2- 
derivative, m .p. 130— 131°). ¡3--p-Tolyl-aaf3-trimethyl-n-butyric acid 
has m.p. 178u. C H 2’.CH-CMe2-C 02Me—A1C13—C6H 6 afford, th rough  
th e  Me ester, b.p. 124— 126°, fl-phenyl-aa-dimethyl-n-butyric acid, 
m .p. 54— 57°. (BuyCO)20  (from th e  chloride and  d ry  K or Ag sa lt 
a t  100°) and  CGH 6-A1C13 afford PhB uy (55% yield), BuyC 0 2H, and  
CO. C 0C l-CMe2,CH 2-C 0 2Me (Friedel-C rafts) gives (II), and  (III) is 
sim ilarly  obtained from  C0CF[CMe2]2,C 0 2Me. Im pure  
(?) C0Ph-CM e2-CHMe-C02H  (Me ester, b.p. 95°/0-3 mm.) is probably  
ob tained from  COPhPrfl (K derivative) and  C H M ePC 02E t. Con­
d ensa tion  of COPh-CMe2B r w ith  CM eNa(C02E t) 2 or CN •CHNa,C 0 2E t, 
or of COPhPr£ (Na or K  derivative) w ith  C H B r(C 02E t )2 was no t 
successful. A. T. P.

Action of sodium on ethyl ^-methylbutane-a/18-tricarboxylate.
I. [Structure of the methylated condensation product.] II. Struc­
ture of the ethylated condensation product. R. N. C hak rav arti (J. 
In d ia n  Chem. Soc., 1943, 20, 173— 177, 189— 194).— I. Tile COzE t 
concerned in th e  D ieckm ann cyclisation of
C 0 2E t-C II2-CH2-CMe(C02E t)-C H 2-C02E t  (I) is th a t  on C<a), and  no t 
th a t  on C(S), as s ta te d  by  B aker (A., 1931, 957). (I) w ith  N a in
C6H 6 and  th en  M el (in situ) gives E t2 3 : 5-dimethylcyclopentanone- 
3 : 5-dicarboxylate (II), b.p. 135°/6 m m. (no colour w ith  FeCl3), 
hydrolysed (KO H—25%  E tO H ) to  fl-nietky Ipentanc-afib-tricar boxy lie 
acid (III), m .p. 178— 179° (p-phenylphenacyl ester, m .p. 158°). (II) 
w ith boiling N aO E t-E tO H  gives th e  E t3 ester, b .p . 140— 142°/5 m m., 
of (III), which w ith  N a in  C6H 6 gives E t2 2 : 4-dimethylcyc\opentan- 
one-4 : 5-dicarboxylate, b.p. 130— 133°/6 m m. (violet colour w ith  
FeCl3). H ydrolysis w ith  6 % HC1 th en  gives 2 : 4-dimethylcyc/o- 
pentanone-4-carboxylic acid, an  oil [semicarbazone, m .p. 173° (de­
comp.)]. CH 2Ac-CHMe-C02E t, CN-CH2-C 02E t, and  N H 2Ac in  AcOH 
(cf. Cope, A., 1938, II , 5) give E t2 a-cyano-fl-methyl-Aa-pentene-ah- 
dicarboxylate, b.p. 148°/5 m m ., which w ith  HCN affords E t2 afi- 
dicyano-p-methylpentane-aS-dicarboxylate, b.p. 176°/5 m m ., hydro ­
lysed (conc. HC1) to  (III).

II- (I) w ith  N a in C6H 6 and  th en  E tI  (in situ) gives E t3 3-methyl-
5-ethylcyc\opentanone-3 : 5-dicarboxylate (IV), b.p. 142°/6 m m. (no 
colour w ith  FeCl3), hydrolysed (K O H -25%  E tO H ) to  methyl-

n-hexane-apS-tricarboxylic acid (V), m .p. 172— 173°. K etonic hydro­
lysis of (IV) gives 3-m ethyl-5-ethylcyc/opentanone-3-carboxyhc acid
(VI) [semicarbazone, m .p. 191° (decomp.) ; E t  estpr, b .p . 110 /8  mm. 
(semicarbazone, m .p. 142— 143°)]. B aker (loc. cit.) represen ted  (V) 
as y-methyl-n-hexane-ay8-tricarboxylic acid (VII)- (VII) w as syn­
thesised from  C 0 2E t-[C H 2]2-CMe(CN)-CH(CN)-C02E t  (Banerjee, 
A., 1941, I I ,  16) b y  e th y la tio n  w ith  N aO E t and  E t I  to  Et„ yS-di- 
cyano-y-methylhexane-ah-dicarboxylate, b.p. 175°/5 m m ., followed by 
hydrolysis w ith  conc. HC1; i t  has m .p. 169°, depressed  w hen mixed 
w ith  (V). T he E t3 ester, b.p. 150°f5  m m ., of (VII) w ith  N a in  C6H 6 
gives E t3 3-methyl-2-ethylcyc\opentanone-3 : 5-dicarboxylate, b.p. 
150°/8 mm. (violet colour w ith  FeCl3), hydrolysed by  6 %  HC1 to
3-methyl-2-ethylcyc\opentanone-3-carboxylic acid, m .p. 91° [semi­
carbazone, m .p. 213— 214° (decomp.)]. C H 2Ac,C H E t-C 02Et, 
CN-CH2-C 02E t, N H 2Ac, and  AcOH give E t2 a-cyano-p-methyl-Aa- 
hexene-aS-dicarboxylate, b.p. 150°/5 m m .; ad d itio n  of HCN and 
hydrolysis (conc. HC1) of th e  resu lting  E t2 afl-dicyano-fi-methyl- 
hexane-ah-dicarboxylate, b .p . 170°/4 m m ., affords (V). T he E t3 ester 
b.p. 140°/5 m m., of (V) w ith  N a in  C6H„ gives E t2 3-methyl-5-ethyl- 
cyclopentanone-2 : 3-dicarboxylate, b.p. 130°/5 m m. (violet colour 
w ith  FeCl3), hydrolysed by 6 %  HC1 to  (VI). S. A. M.

Syntheses in the sterol and sex hormone group. IV. Synthesis 
of 3-/3-naphthylcyc/opentanone derivatives. C. K. Chuang, J . H. 
Chu, and  Y. S. K ao (Ber., 1941, 74 [B], 798— 806).—2-
C 10H 7-CO-[CH2]2-CO2E t, C H 2B r-C 02E t, and  Zn in  C6H 6 give E t2 
p-hydroxy-j3-2-naphthyladipate (I), m .p. 84— 88° [and acidic products 
from  which is obtained by  hydrolysis (aq. KOH) a sm all am ount of 
a  fl-2-naphthyldihydromuconic acid (II), m .p. 186— 187°], which 
could riot, be d eh ydrated  by  S 0C l2- E t 20 , Ac20 , or P 20 5- C 6H 6. H ydro­
lysis (20% K O H  a t  room  tem p.) of (I) gives fl-hydroxy-f}-2-naphthyl- 
adipic acid (III), m .p. 156— 158° (decomp.) (-p-nitrobenzyl ester, m.p. 
132— 133°), converted  a t  160— 170° or b y  6n -H 2S 0 4 in  boiling 
COMe2 in to  th e  y-lactonic acid, m .p. 167— 168°. H ydrolysis of (I) 
w ith  boiling E tO H -K O H  affords a  little  (III) and  a m ix tu re  (A) of 
u n sa tu ra ted  acids from  which (II) is isolable. (II) [also obtained in 
poor yield from  (III) and  boiling AcaO] and  (A) are reduced (H2, 
P t-b lack , AcOH) to  p-2-naphthyladipic acid (IV), m.p. 168— 169° 
(/j-nitrobenzyl ester, m .p. 98°). T he Me2 ester of (IV) gives (Dieck­
m ann) 3-/?-naphthylcyc?opentanone [sem icarbazone, m .p. 199— 201° 
(lit. 196— 197°)]. H . B.

Reactions catalysed by aluminium chloride. XXI. Route to 
8-methyIhydrindan-l-one. C. D. N enitzescu and  V. Przem etzky 
(Ber., 1941, 74, [B], 676— 686).—cycZoHexene (I) and CH2Cl-OAc
(II) in  CS2 a t  room  tem p, give 2-chlorohexahydrobenzyl acetate (III), 
b.p. 110— 112°/14 m m. (the Cl is unaffected by  boiling quinoline, 
N P h E t2, or E tO H -K O H , by  KOAc a t  200°, or by  reducing agents), 
which w ith  C 6H 6-A1C13 a t  45° affords 4-phenylhexahydrobenzyl 
acetate, b.p. 156— 158°/12 m m. (I), 37%  C H 20-H C1 (1 mol.), and  
ZnCl2 a t  0— 45° give 2-chlorohexahydrobenzyl alcohol (IV), b.p. 105—  
107°/15 m m .; 2-broniohexahydrobenzyl alcohol, b.p. 120°/15 m m ., 
an d  2-chlorocyclopentylcarbinol, b.p. 92— 93°/15 m m ., are sim ilarly  
prepared . (IV) w ith  N a -H 20 - E t 20  affords hexahydrobenzyl 
alcohol, b.p. 182— 185°/760 m m., and  w ith  N a -E tO H  gives the  
2-OEt-alcohol, b.p. 75°/10 m m., oxidised (aq. K O H-KM nO,4) to
2-ethoxyhexahydrobenzoic acid, m.p. 96°. (I ll)  and  (IV) w ith  solid 
K O H  a t  160° give A'■-tetrahydrobenzyl alcohol (V), b.p. 90— 93°/23 
m m ., a ttem p ted  dehydrogenation  (Cu a t  300°) of which affords 
hexahydrobenzaldehyde. (I), 35%  C H 20 , an d  conc. H 2S 0 4 give the 
C H f. ether, b.p. 63— 67°/10 m m ., of 2-hydroxym ethylcycZohexanol; 
th is  is unchanged by  dil. acids a t  150° or b y  A120 3 a t  400°. 1-
Methyl-A^cycZohexene and  (CHsO ), in  A cO H -conc. H 2S 0 4 afford
2-methyl-M-teirahydrobenzyl acetate, b.p. 95— 100°/18 m m., and  some 
of th e  corresponding glycol d ia c e ta te ; hydrolysis (20%  NaOH) of 
the  m ix tu re  gives 2-methyl-M-tetrahydrobenzyl alcohol (VI), b.p. 106— 
108°/20 m m ., and  th e  glycol [yields (VI) w hen distilled  w ith  p- 
C 6H 4M e-S03H], T he brom ide from  (VI) and  P B r3 is converted 
th rough  th e  m alonate, b.p . 162°/15 m m . (prep, in xylene a t  120°), 
in to  /3-2-methyl-A1-cyc(ohexenylpropionic acid, b .p . 162°/18 mm., 
and  thence  (chloride, b .p . 112—-115°/9 m m ., w ith  A1C13 in  cyclo- 
hexane) in to  8-m ethy lhydrindan-l-one , b .p . 98— 99°/15 m m., m.p.
39-5° (lit. 34° and  an  oil) [sem icarbazone, forms, m .p. 214-5° and  224° 
(cf. lit.)], together w ith  a  little  8-m ethy lte trahydro indan-l-one  
(semicarbazone, m .p. 238°). fl-M -cycloHexenylpropionic acid, b.p. 
156— 159°/18 m m. (p-bromophenacyl ester, m .p. 112°) [similarly 
ob tained  s ta rtin g  w ith  (V)], is sim ilarly  converted  in to  4 : 5 : 6 : 7- 
tetrahydroindan-l-one, b.p. 124— 125°/17 m m. (semicarbazone, m.p. 
243°). cyc/oHexanone, Ch[CH2]2-C 0 2E t  (or B r-ester), and  Li in 
C6H 6 give (after hydrolysis) mono- and  di-cyc?ohexylidenecyc/o- 
hexanone and  ^-2-ketocyc/ohexylpropionic acid, b .p . 180— 182°/15 
m m ., reduced (N a-H g, H 20 ) to  th e  2-OH-acid lactone, b.p. 145— 
150°/? vac. C 0 2Me-[CH2]2-C0Cl, (I), an d  A1C1„ in  P h N 0 2 a t  room 
tem p, afford Me y-keto-y-A ^cyc/ohexenylbutyrate, b.p. 170— 175°/20 
m m ., th e  semicarbazone, m .p. 141-5°, of w hich w ith  E tO H -N a O E t a t  
160° gives y-A^cyclohexenylbutyric acid, b.p. 165— 167°/22 m m. 
This is cyclised (as above) to  l-keto -A 8-o c tahydronaph tha lene  
(semicarbazone, m.p. 241°). CMe2.C H 2 and  (II) give y-chloro-y- 
methyl-n-butyl acetate, b.p. 112°/25 m m ., w hilst CH ,:CH -CH  Cl,

2 1 2A., II .—h i , HOMOCYCLIC.
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V7ivW7«rL^e’ anc* afford af3-dichloro-5-melhoxy-n-butane, b.p.
V  . m '' converted  by  boiling 10%  K O H  in to  R-chloro-8-

methoxy-Aa-butene, b.p. 42°/18 m m . H . B.

Carbon rings. XXXII. Productive preparation of cyc/ononanone.
Ai I« P ' A ' P la ttn e r - and  H - W ild (Helv. Chim. Acta, 19-13, 26, 

1631— 1637).— A t room  tem p, th e  equilibrium  cycZooctanonecyano- 
hydrin (I) ^  eyc/ooctanone (II) -f  HCN lies alm ost entirely  on 
the rig h t side b u t a t  0 ° (I) is ob tained  by  th e  gradual add ition  of 
37% HC1 to  an  em ulsion of (II) and  KCN in  E t20  and  is stabilised  
by conversion (well-cooled Ac20  -f- AcCl) in to  th e  acetate, b.p. 94—- 
100°/0-25 m m . T his is hydrogenated  ( P t0 2 in  AcOH contain ing  a 
little 37%  HC1 a t  60°) to  cyc/ooctylm ethylam ine (III) an d  1 -acetoxy- 
cyclooctanecarboxylamide, m .p. 109°. Sim ilar hydrogenation  of (I) 
at 18° gives (III) (Bz derivative , m .p. 69— 70°), 1-am inom ethy lcyclo- 
octanol (IV), m .p. 35° (hydrochloride, m .p. 232°; N -B z  derivative , 
m.p. 132-5— 133°), and  l-hydroxycyclooctylm ethyl-l'-hydroxycyclo- 
octylmethyleneamine, [C H J ,> C (O H )-C H 2-N :C H -C (O H )<[C H 2]„  b.p.
140— 142°/0-l m m ., m .p. 105°, converted  by  Ac20  and  C6H 5N in 
C6H 6 in to  th e  monoacetate, m .p. 95°. (IV) is transform ed by H N 0 2 
into zycZononanone (V), b.p. 94-5— 95-5°/13 m m., m .p. 34°, purified 
through th e  sem icarbazone, m .p. 183°. (V) is oxidised (C r0 3 in
AcOH a t 100°) to  azelaic acid. M.p. are corr. H. W.

“ Dimeric 2-methylenecyc7ohexanone.”  C. M annich (Ber., 1941, 
74, [£], 557— 564).— " Dimeric 2-methylenecyclohexanone " ( I ) ,  b.p. 
160— 161°/14mm ., is ( A ) ; i t  gives a  m ono-sem icarbazone, m .p. 206°, 
and -oxime, m .p. 123° (cf. A., 1928, 300). W ith  20%  HC1 (I) gives
l-hydroxy-2 : 2'-diketo-afl-dicyc\ohexylethane, m .p. 154— 155° [di- 
oxime, m.p. 195°, also o b tained  w hen (I) is trea te d  w ith  N H 2OH in 
weakly acid solution for a  long tim e], which con ta ins 1 active  H  and  
is reduced (H 2, P t 0 2, E tO H ) to  1 : 2 :  2'-trihydroxy-afi-dicyc\o- 
hexylethane, m.p. 154° (triacetate, m .p. 71— 72°). Sim ilar reduction  
of (I) gives the  alcohol (II) [(A) w ith  CH-OH for CO], m .p. 69— 70° 
(acetate, b.p. 177— 180°/12 m m .), converted  by  20%  HC1 in to  the
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diether (III), b.p. 146— 149°/12 m m . (II) and  (III) are dehydrogen­
ated (Pt-asbestos a t  320— 330° in H 2) to  (o-OH-C6H 4-CH2),,. (I),
(II), or (III) with aq. A cO H -C r0 3 a t  60° gives a-keto-a-2-ke~tocyclo- 
pentyl-y-l-hydroxy-2-ketocyclohexylpropane, m .p. 134°, cleaved by 
hot dil. KOH to  eyc/opentanone, y-2-keto-2 : 3 : 4 : 6 : 7 : 8-hexa- 
hydro-l-naphthylbutyric acid (IV), m .p. I l l ° [semicarbazone, m .p. 224° 
(decomp.)], and  f}-l-hydroxy-2-ketocyclohexylpropionic acid lactone
(V), m.p. 60° [semicarbazone, m .p. ~196° (decomp.) ; oxime, m.p.
124— 125°]. R eduction  (H 2, P t 0 2, E tO H ) of (IV) affords H 4- 
[semicarbazone, m .p. ~209° (decomp.)] or H 6-derivatives, m .p. 147°;
(IV) probably arises from  th e  in te rm ed ia te  e-keto-r;-1-hydroxy-
2-ketocycZohexyloctoic acid. O xida tion  (AgaO) of (V) gives y-keto- 
azelaic acid reduced (Clemmensen) to  azelaic acid. H. B.

Rearrangement of “ dimeric 2-methylenecvc/ohexanone ”  by 
acids. C. M annich (Ber., 1941, 74, [£ ], 565— 570).— “ Dim eric
2-methylenecyc/ohexanone ”  or l-h y d ro x y -2 : 2 '-d iketo -a0 -dicyclo- 
hexylethane w ith  boiling 20%  H 2S 0 4 gives th e  diketone ( I ) ,  b.p.

155— 156°/10 m m . (mono-semicarbazone, 
/ \  /CHj-CHjv m .p. 157— 158°, an d  -oxime, m .p. 156—
/  V  X ' 157°), reduced  (H 2, P t 0 2, E tO H ) to  a

CO-alcohol, C 14H 220 2, b .p . 162— 163°/12
m m . (II) [oxime, m .p. 198— 199°; acetate

(III), b.p. 171— 172°/?vac.], or (exceptionally) an  isom eric CO- 
alcohol, m .p. 94— 95° (IV) (oxime, m .p. 149— 150°), also ob tained  
from (HI) and  an  excess of boiling N -E tO H -K O H . (II) or (IV) w ith  
N a-E tO H  gives th e  glycol, C 14H 240 2, m .p. 169— 170° (diacetate, m .p. 
73°). Boiling 10%  K O H  converts (I) in to  1-0-2'-ketocyclohexylethyl- 
cyclopentane-l-carboxylic acid, m .p. 84° [semicarbazone, m .p. 198°; 
p -nitrophenylhydrazone, m .p. 156° (decomp.) ; C H P h \ derivative ,
m.p. 126°], reconverted  in to  (I) by  P 20 5 a t  105°, and  oxidised
(KM n04; sm all am ount) to  e-keto-ri-l-carboxycyclopentyloctoic acid, 
m.p. 83° [semicarbazone, m .p. 171° (decomp.)], or (large am ount) to  a 
m ixture of H 2C20 4, (CH 2-C 02H )2, g lu taric, adipic, 1-carboxycycZo- 
pentylacetic , and  cycZopentane-l : 1-dicarboxylic acid. H. B.

Methylenequinones. Oxido-reductive dimérisation. H. von E uler,
E. Adler, and  A. O. Caspersson (A rkiv K em i, M in ., Geol., 1943, 16, A, 
No. 11, 14 p p .;  cf. A., 1943, I I ,  189).— 1 :„2 : 5-C6H 3M e(OH)2, 8 % 
aq. N aO H , an d  40%  C H aO (in N 2) a t  2— 5° (70 hr.) give 2 : 5-di- 
hydroxy-3-methylbenzyl alcohol ( I ) ,  m .p. 156-5— 157-5°; its  2 : 5-M e, 
ether, m .p. 74-5— 75°, is oxidised b y  aq. K M n04-N aO H  to  2 : 5-di- 
m ethoxy-m-toluic acid, m .p. 124— 125°, converted  b y  H B r-A cO H  
in to  th e  2 : 5-(O H )2-com pound, m .p. ~190° (decomp.) (lit. 215°). 
S h o rt tre a tm e n t of (I) w ith  HC1 in  E tO A c (solid C 0 2 cooling), followed 
b y  aq. N a H C 0 3, gives, th ro u g h  th e  corresponding benzyl chloride
(II), th e  un stab le  1 ; 6 : 4 : 2 -0 :C 6H 2M e(0H ):C H 2 (A ), and  thence a 
quinhydrone  (III), C32H 320 8, m .p. 210° (pre-heated b a th ). (HI) is 
reduced  b y  Z n-A cO H  ( n o t b y  S 0 2 or SnCl2) to  a/i-di-(2 : 5-dihydroxy-

3-methylphenyl)ethane (IV), m .p. 286— 287° (pre-heated bath) (tetra­
acetate, m .p. 167°), oxidised by  FeCl3 in  MeOH to  th e  corresponding 
diquinone (V), m .p. 193°. (I ll)  is synthesised from  equal am ounts of
(IV) and  (V) in  MeOH. (II) is reduced b y  Zn d u st in  m oist E t sO or 
C 6H 0 to  (IV). (A) is considered to  undergo oxido-reduction to
2 : 5 : 3 :  l-(O H )2C6H ,M e-CH2--- and  th e  corresponding quinone; 
th e  radicals th en  dimerise. A. T. P.

IV.— STEROLS AND STEROID SAPOGENINS.
Oxidation of cholesterol and other unsaturated sterols in colloidal 

aqueous solution by molecular oxygen. S. B ergstrom  (Arkiv K em i, 
M in ., Geol., 1943, 16, A, No. 10, 72 pp.).-—-An account of w ork 
previously ab strac ted  (A., 1941, I I ,  139; 1942, II , 102, 230; 1943, 
I I ,  13). A. T. P.

Cholesteryl thiocyanate. A. M uller and  E . B a ty k a  (Ber., 1941, 
74, [£ ], 705— 707).—Cholesteryl ^-to luenesu lphonate  (I) or benzene- 
su lphonate  and  KCNS in abs. COMe2 a t  100° (sealed tube) give 
cholesteryl th iocyanate  (II), m .p. 128— 129°, [a]}? —14-6° in  CHC13 
(cf. lit.) (5 : 6-dibromide, m .p. 79— 80°, [a]JJ —34-6 in  CHC13), con­
verted  by  boiling C6H 6-N-M eO H-NaOM e in to  dicholesteryl d i­
sulphide, [a]},9 —44-9° in  CHC13. T herm al rearrangem en t of (II) 
could n o t be effected. (II) or (better) (I) and  boiling N H .P h  give 
N -phenylcholesterylam ine, m .p. 189— 190°, fa]}9 —35-6° in  CHC13, 
and  [from  (II)] a  substance, m .p. > 220°. Cholesteryl chloride and 
N a l in  COMe2 a t  180— 190° give A3:5-cholestadiene, m .p. 77— 78°, 
[a]g> -8 0 -2 °  in  C6H 6. H. B.

Acyl migration in the sterol series. M. F. C. Paige (J .C .S ., 1943, 
437— 441).-—A ttem p ted  p a rtia l hydrolysis of 3(y8) : 6(0)-diacetoxy-A4- 
cholestene to  6(0)-acetoxy-A4-cholesten-3(0)-ol failed. 3-QgParbo- 
m ethoxycholesterol (I) and  aq. S e 0 2-A c 20  a t  105— 110° give
3-0-carbomethoxy-4c-acetoxycholesterol (II), m .p. 160-5— 161°, h y d ro ­
lysed by boiling 5%  K O H -M eO H  to  c*s-A5-cholestene-3 : 4-diol (III). 
O xidation  of (I) w ith  aq. SeOa in  AcOH a t  100° gives (II) and  the  
carbonate (IV), fti.p. 173— 173-5°, of (I I I ) ; (IV) is also obtained from
(III) and  PhM e-COCl2-C 5H sN -C 6H ? a t  70° (sealed tube). T he 
3 : 6-ester w as n o t isolated in  e ither oxidation  of (I), b u t w as probably  
p resen t as hydrolysis of th e  non-cryst. residues gives a  little  A4- 
cholestene-3 : 6-diol. 4-H ydroxycholesterol and  C lC 02M e-C 5H 5N - 
E t 20 - C 6H 6 a t  room  tem p, afford i-hydroxy-3-O-carbomethoxy- 
cholesterol, m .p. 157-5— 159-5° (benzoate, m .p. 173— 174°), ace ty la ted  
(A c20 )  to  (II), which is also obtained sim ilarly from  th e  4-m ono­
ace ta te  of (III) and  C lC 02M e-C5H 5N. 3-O -Carbethoxycholesterol 
and  aq. S e 0 2—Ac20  yield 3-0-carbethoxy-4c-acetoxycholesterol (V), 
m .p. 163— 163-5°, and  3-0-carbethoxy-§-acetoxy-Ai-cholesten-3-ol, 
m .p. 121— 122-5° (hydrolysed to  A4-cholestene-3 : 6-d io l); th e  sam e 
p roducts and  (IV) are form ed b y  ox idation  in  AcOH. (V) is hy d ro ­
lysed to  (III) and  can be ob tained  from  th e  4-m onoacetate of (III) 
and  C lC 02E t. (I ll)  and  C lC 02E t-C 5H 5N afford H hydroxyS-O - 
carbethoxycholesterol, m .p. 130-5— 131° (benzoate, m .p. 131— 131-5°), 
ace ty la ted  to  (V). Acyl m igration  in  th e  3-m onoesters of (III) 
p ro bab ly  occurs th rough  th e  orthocarbonate . T he 3-m onoacetate 
and  E tC 0 2H  a t  100° afford some 4 -ace ta te ; even in  AcOH, con­
version is incom plete in 6 h r., ind ica ting  an  equilibrium  reaction.
(IV) and  MeMgl (in E taO -d ry  H 2) give only A4-cholestene (VI). (I)
is p robab ly  first oxidised in AcOH to  its  4-OH derivative , which 
rearranges to  an  o rth o ca rb o n a te ; loss of MeOH th en  gives (IV). 
The 3 -0 -C 0 2Me- or -C 0 2E t-d eriv a tiv es of (III) are converted  by 
boiling AcOH or E tC 0 2H  in to  (IV). H ydrogenation  (Pd, th en  P t) 
of 6(0)-acetoxy-A 4-cholesten-3-one gives a  non-cryst. p roduct, b u t 
N a -C jH u -O H  followed b y  B zC l-C5H 5N a t  room  tem p, yields 
cholestane-3 (0 ) : 6 (a)-diol d ibenzoate, also ob tained  sim ilarly  from  
cholesterol a- or 0-oxide (modified prep.). A4-Cholestene-3 : 6-diol 
and  boiling N a-C cH .p O H  afford a  hydrocarbon, m .p. 79— 80°, 
possibly (VI). A . T . P .

Constituents of the adrenal cortex and related substances. LXIV. 
Configurative connexion of 17(0)-hydroxypregnane derivatives with 
glycerol grouping in the side-chain. B. Koechlin and  T. R eichste in  
(Helv. Chim. Acta, 1943, 26, 1328— 1334).— A5:17-Pregnadiene- 
3 : 21-diol d iace ta te  is converted  by  O s0 4 in  E t20  a t  room  tem p , 
followed by  N a 2S 0 3 in  boiling a q . 'E tO H  and  ace ty la tion  (AcaO - 
C 5H 5N  a t  room  tem p.) in to  Ab-pregnene-3(f}) : 17(0) : 20(0) : 21- 
tetraol 3 : 20 : 21-triacetate, rhom bs which pass in to  needles a t
184— 185° an d  m elt a t  189— 190°, [a]}? + 5 -9 °± 1 -5 °  in  COMe2. I t  
is hydrolysed b y  boiling K O H -M eO H  to  th e  te trao l (P rins records 
m .p. 215— 220°, or 220— 223° a fte r prolonged keeping, [a]},4 —56-2° 
± 5 °  in  COMe2), converted  by  COMe2 an d  anhyd . 0 uS O 4 a t  room  
tem p, in to  A5-20 : 21-isopropylidenepregnene-3(p) : 17(0) : 20(0) : 21- 
tetraol, m .p. 201— 203°, becom es opaque a t  100°, [a]^ —62-7°±2° in  
COMe2. This is oxidised by  A l(O B ur)3 and  COMe2 in  boiling C 6H 6 
to  A4-20 : 21 -isopropylidenepregnene-17(0) : 20(0) : 21-ZnoZ-3-cme, tw o 
form s, m .p. 146— 147° and  200— 204° w ith o u t change a t  147°, [a]f>2 
q-7 4 .7°-(-2 0 in  COMe2, w hich is hydro lysed  to  A4-pregnene- 
17(0) : 2 0 (0 ) : 21-triol-3-one (I), identified  as th e  d iace ta te , m .p . 
196— 197°, [a]}j8 + 1 3 5 -9 °± 2 °  in  COMe2, iden tica l w ith  th a t  ob ta in ed  
from  th e  A4-pregnene-17(0) : 20 : 21-triol-3-one of R uzicka  et al.
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(A., 1939, I I .  3i?8). (I) is therefore configuratively sim ilar to  allo-
pregnane-3(/3) : 17(/3) : 20(j3) : 21-tetraol and  A5-pregnene- 
3(/3) : 17(j3) : 20(j3) : 21-tetrao l. M.p. a re  corr. (b lock); lim it of 
e rro r +  2°. H . W.

Steroids and sex hormones. LXXXVI. Products of the hydrogen­
ation of A5:6- 20:z2-3(j3)-hydroxynorcholadienoic acid. P . A. P la ttn e r 
and  J. P a ta k i (H elv. Chim . A cta , 1943, 26, 1241— 1252).— F u rth e r 
exam ples are given of th e  form ation of isom erides due to  differing 
configuration a t  C(20). Those com pounds which have a configuration 
a t  C(20) differing from  th a t  of cholesterol are term ed  20 -iso-deriv­
atives. Me A5:6~20:22-3(/3)-acetoxynorcholadienoate is hydrogen­
a ted  (P t in  AcOH) to  M e 3(P)-acetoxynora\\ocholanate ( I ) ,  m .p. 
162-5— 163°, [a]!,6 +11-7° in  CHCL, hydrolysed to  th e  3(/3)-OH-acid, 
m .p. 225— 226°, [a]},4'6 +22-9° in  E tO H  (Me ester, m .p. 157— 158°, 
[a]]>6 +19-1° in  CHC13), an d  a  m ix tu re  which, a fte r hydrolysis, gives 
3(^)-hydroxy-20-isonorallocholanic acid, m .p. 249— 251°, [o]}/ +18-2° 
in  E tO H  (M e  ester, m .p. 169— 171°, [alls' 0 +16-4° in  CHC13, and  its  
acetate, m .p. 135— 137°, [a]],5'5. +8-2° in  CHC13). AS:|- S° :“ -3(P)-
H ydroxynorcholadienoic acid is hydrogenated  (R aney N i in  aq. 
E tO H -N aO H ) to  A*:*-3(fi)-hydro%y-20-isonorcholenic acid, m .p. 
263— 264°, [a]Jf8 —44-7° in  E tO H , an d  A5:6-3(j8)-hydroxynor- 
cholenic acid (II), m.p. 244-5— 245°, [a]}? —41-2° in E tO H  (Me 
ester, m .p. 143— 145°, [a]I,6 —42-5° in  CHC13, and  its  aceta te, m .p.
132— 134°). H ydrogenation  of Me A20:22-3(/3)-acetoxynoraZ/ocholen- 
a te  (P t in  E tO H  or AcOH) leads to  ( I ) ; in  presence of R aney  Ni 
a  m ix tu re  resu lts contain ing predom inating ly  th e  20-i.so-form. 
R ap id  add ition  of Me A5:6-3 (j8)-acetoxycholenate (III) in  C 6H 6 to  
M gM eBr in  E t20  followed by  alkaline hydrolysis gives A5:6-3(/3)- 
hydroxynorcholenyldim ethylcarbinol, m .p. 181-5— 182-5° (lit. 192°), 
[a]D —34-4° in  E tO H , converted b y  Ac20  in  C6H 5N  a t  room  tem p, 
in to  th e  3 (f})-acetate, m .p. 165-5— 166-5°, [a]j| ' 7 —41-6° in  CHC13, 
which is hydrogenated  ( P t0 2 in  AcOH a t  50°) to  3(/3)-acetoxynorallo- 
cholanyldim ethylcarbinol, m .p. 161— 162°, [a]y  +5-6° in  CHC13; 
th is  is oxidised (C r03 in  AcOH) and  th en  esterified (CH2N 2) to  (I).
(I ll)  is  converted  by an  excess of M gPhB r in to  A5:6 23:24-3(j3)- 
acetoxy-24 : 24-diphenylcholadiene, m .p. 172— 173°, converted  by  
successive trea tm e n ts  w ith  B r in  CC14, 0 rO 3 in  AcOH, Zn dust, and  
AcOH, C H 2N 2, and  Ac20 - C 5H 5N in to  M e A 5:6-3($)-acetoxynor- 
cholenate, m .p. 133-5— 135-5°, [a]f? —45-7° in  CHC13, which is 
hydrolysed to  (II). M.p. are corr. (vac.). H . W.

Structure of choleic acids. N. P . B uu-H oi (Z . physiol. Chern., 
1943, 278, 230— 235).— Deoxycholic acid (I) form s 8 : 1 compounds 
w ith  chaulm oogric, m .p. 185— 186°, hydnocarpic, m .p. 183°, dihydro- 
chaulm oogric, m .p. 186°, and  d ihydrohydnocarpic acid, m .p. 182—  
183°, E t  chaulm oograte, m .p. 187°, hydnocarpate , m .p. 186— 187°, 
d ihydrochaulm oograte, m .p. 188°, and  d ihydrohydnocarpate , m .p. 
185— 186°, chaulm oogryl, m .p. 185— 186°, and  d ihydrochaulm oogryl 
alcohol, m .p. 186— 187°, and  E t  x-phenylundecoate, m .p. 174°. (I)
form s 4 : 1 compounds w ith  C H 2P h -C 0 2Me, m .p. 168— 169° (after 
sintering), and  BuOBz, m .p. 169— 170° (after sintering), and  6 : 1 
compounds w ith  Ph-[C H 2]3-CO„Et, m .p. 170— 172° (after sintering), 
and  1-C10H 7-CH2-CN, m .p. 175— 177° (after sintering). Hence th e  
theo ry  of K ra tk y  et al. (cf. A., 1937, I, 118) requires modification.

W . McC.
Androstanolones substituted in the 17-position.— See B., 1943, I I I ,  

279.

Steroids and sex hormones. LXXXV. D-Homoandrostane deriv­
atives, a group of highly active androgens. M. W . Goldberg and  E. 
W ydler (Helv. Chim. Acta, 1943, 26, 1142— 1155; cf. A., 1943, II, 
199).— fm M s-Dehydroandrosterone 3-m onoacetate is converted  by  
KCN and  AcOH in E tO H  a t > 0 °  in to  its  cyanohydrin , hydrogenated  
( P t0 2 in  AcOH) to  Yl-hydroxy-3($)-acetoxy-\7-aminomethylandrostane, 
m .p. 234— 236°, which is converted by  H N 0 2 in to  (m ainly) 17a-keto-
(I), m .p. 120— 122°, and  Yl-keto-3($)-acetoxy-~C>-homoandrostane (II), 
m .p. 102— 104°, [a]D —3-7° in  d ioxan [semicarbazone, m .p. 251—- 
253° (decomp.)]. (II) is hydrolysed to  3(f3)-hydroxy-\'l-keto-'D-homo- 
androstane, m .p. 170— 172°, [ o ] d  + 2 3 °  in  dioxan, ox idation  
(C r03, AcOH) of w hich affords 3 : n-diketo-D-homoandrostane, m .p.
168— 170°, [a]u —32° in  dioxan. The isom eric 3 : 17a-diketone, 
m .p. 183— 185°, [a]D —27° in  dioxan, is ob tained  by  hydrolysing and  
oxidising (I). B oth  d iketones a re  converted  b y  successive t r e a t ­
m ents w ith  N 2H 4,H 20  and  N aO E t in to  D -homoandrostane, m .p.
85-87°, [a]u —3-7° in  d ioxan. H ydrogenation  ( P t0 2 in  AcOH) 
followed by  benzoylation  of (I) and  chrom atography  of th e  p roduct 
leads to  7+homoandrostane-3(/3) : 17a(a)-diol 3-acetate 17-benzoate, 
m .p. 201— 202°, [a]D +17-6° in d ioxan (cf. A., 1940, I I ,  350), and  
-3(/S) : 17a(jS)-diol 3-acetate ll-benzoate, m .p. 139— 142°, [ o ] d  —10-7° 
in  dioxan. These a re  p a r tly  hydrolysed (K H C 0 3 in  boiling aq. 
MeOH) to  th e  respective benzoates, m .p. 230— 233°, [a]u —59° in 
d ioxan, and  m .p. 154— 155°, [a]n —50-7° in  dioxan. Com plete 
hydrolysis gives 3(/J) : 17a(a)-, m .p. 217— 218° [a]B + 2 6 °  in  dioxan, 
an d  3(y8) : l7a.(f})-dihydroxy-T>-homoandrostane, m .p. 219— 220°, [a]D 
— 16° in  d ioxan. O xidation of th e  respective alcohols yields
3-A«?o-17a(/3)-, m .p. 132— 133°, [a]n —35-5" in  d ioxan, and  3-keto- 
17a(a)-benzoyloxyandrostane, m .p. 194— 195°, [a]D + 2 8 °  in  d ioxan 
(D -hom odihydrotestosterone 17a(j8)- and  17a(a)-benzoates). 3-Keto-

\7a(a)-acetoxy-T>-homoandrostane (D-homodihydrotestosterone 17a(a)- 
acetate), m .p. 194—-195°, [a]n + 9-8° in  d ioxan, ob tained  b y  acety l- 
a tion  of th e  O H -com pound (loc. cit.), is converted  by  B r in AcOH 
contain ing conc. aq. H B r in to  th e  2-B r-derivative , m .p. 214 215°,
[a]D + 21 ° in  d io x an ; th is affords a  pyrid in ium  com pound, m .p. 
280° (decomp.), which passes w hen h ea ted  in to  (?) A4-3-Aeio-17a(a)- 
acetoxy-T>-homoandrostene, m .p. 158-5— 160°, [a]n +80-3° in  dioxan. 
The derivatives of th e  ¿ -h o m o an d ro stan e  series ap p ea r as active 
physiologically as th e  corresponding com pounds of th e  n a tu ra l 
stero id  series. M.p. are corr. H . W.

Constituents of the adrenal cortex and related substances. LXIH.
11-cpi'Corticosterone acetate and two isomeric anhydrocorticosteroue 
acetates. C. W . Shoppee and  T. R eichste in  (H elv. Chim . Acta, 
1943, 26, 1316— 1328; cf. A., 1940, II , 350; 1941, II, 259).—
Corticosterone ace ta te  (I), m .p. 147-5— 148-5°, [a]f,0 + 1 9 5 ° +  3°, 
M lie i + 2 3 6 ° ± 3 °  in  COMe2, is converted  by  boiling conc. HC1- 
AcOH (1: 9) (30 min.) in to  (after reacety lation) anhydrocorticosteroue 
acetate (II), m .p. 159— 160°, [a]},8 + 1 2 9 ° ± 2 ° , [a]4861 + 1 5 0 ° ± 2 °  in 
COMe2 (yield 35— 40% ), and  11-epicorticosterone acetate (III), m.p.
122— 125°, [a]!,0 + 1 8 7 ° ± 4 ° , [a]2J61 + 2 2 2 ° ± 4 °  in  COMe2. (Ill) 
does n o t give a-colour w ith  C (N 0 2)4, rap id ly  reduces Ag20 - N H 3, and 
gives a  green fluorescence in  conc. H 2S 0 4. D ehydration  of (I) under 
m ore energetic conditions (conc. H Cl-A cO H , 1 : 4) gives unchanged 
m aterial, no (III), (II) (26% ), an  anhydrocorticosterone acetate (IV) 
(17% ), m .p. 142— 143°, [a]]? + 9 8 ° ± 6 ° ,  [a]4f61 + 1 3 0 ° ± 6 °  in  COMe2, 
and a  very  sm all am o u n t of a  substance, m .p. 169°. (II) is largely 
unchanged when boiled for 30 m in. w ith  conc. H C l-A cO H  (1 : 9), 
b u t  is p a r tly  converted  in to  (IV) b y  th e  boiling 1 : 4 m ixture , which 
p a r tly  transform s (III) in to  (II) and  (IV). (I ll)  is oxidised (C r03 
in  AcOH) to  dehydrocorticosterone aceta te, m .p. 178— 181-5°, [a]}?

o:!

:CO-CH,-OAc

(n.)

. ^ \ j  jCO-CH,-OAc

\ /

(IV .)

+ 215° +  8°, [a]3461 + 2 6 6 ° ± 8 °  in  COMe2. In  th e  E verse-de
F rem ery  te s t  (II) is 2— 3 tim es m ore powerful th a n  deoxycortico­
sterone ace ta te  (V) and  is a b o u t equally  or som ew hat less active 
tow ards adrenalectom ised ra ts . In  th e  form er te s t  (IV) is 2— 3 
tim es less active  th a n  (V). M.p. a re  corr. H. W.

V.— TERPENES AND TRITERPENOID SAPOGENINS.
c;i-A2-Menthene. W . H uckel a n d  H . W agner (Ber., 1941, 74, 

[£ ], 657— 662).— C ataly tic  reduction  of f-piperitone (I), [a]D —50-6°, 
is re investigated  (cf. A., 1939, I I ,  434). I t  is established th a t  (I) 
con ta ins som e racem ate  and  th a t  d-m enthone is p roduced as well as 
¿-¿«omenthone. Vais, of [a] (for different AA and  various solvents) 
are given for d-neofsom enthol (phenylcarbam ate, m .p. 91— 92°, 
[a]f>° -1 2 -4 °  in  E tO H ; H  ph th a la te , m .p. ~ 8 5 — 86°, [a]?? -1 8 -0 °  in  
CHC13). df-isoM enthyl H  p h th a la te  has m .p. 116— 117° (lit. 107—- 
108°). d-isoM enthyl p-to luenesu lphonate  (loc. cit.) w ith  boiling 
E tO H -N a O E t gives 60%  of cis-A2-m enthene (II), b.p . 46— 48°/10 
m m ., [a]j,0 + 4 5 -2 °; differences in  physical d a ta  for (II) and  trans- 
A2-m enthene are  in  accordance w ith  th e  A uw ers-S k ita  rule. T rea t­
m en t of (II) w ith  p-C 6H 4M e-S03H in  E tO H  causes a  sligh t reduction  
in  aD; if th is  is n o t due to  racem isation  th e n  (II) contains some 
A3-m enthene (III). d+soM enthylam ine and  H N 0 2 give d-iso- 
m enthol an d  a  m ix tu re  of (II) (50% ), »'-(III) (38% ), an d  active  (III) 
(12% ). H . B.

1 : 5-wero-MethyIenecycfoheptane, the dicyclic ring homologue 
of norcamphane. J. von  B raun  and  J. R eitz  (B er., 1941, 74, [£], 
273— 275; -cf. A., 1937, I I ,  404).— H om onorcam phanecarboxylic  
acid in  conc. H 2S 0 4 w ith  H N 3 in  CHC13 affords 60%  of 2 -am in o-l : 5- 
m eso (=  endo)m ethylenecydoheptane  (I), b.p. 69— 70°/14m m . (platini- 
chloride, m . p .  275— 280°; p icrate , m .p. 180°; Bz derivative , m.p. 
~95°). (I) is trea te d  w ith  Me2S 0 4 e tc .;  th e  m ethohydrox ide with
K O H  yields 38%  of 2-d im eth ylam in o-l : 5-m eso-m ethylenecyclo- 
heptane, b . p .  83°/13 m m . (p latinichloride, m .p. 173°; picrate , m.p. 
197°), and  45%  of 1 : 5-meso->nethylene-A2-cydoh ep ten e, b.p. 132°, 
which w hen hy d ro g en ated  over P d  gives 1 : 5-m eso-m ethyle n ecyd o ­
ll eptane, b . p .  131°. J. W a .

Nitrobornylphenols.— See B., 1943, I I I ,  239.
Position of substituents in Reychler’s sulphocamphoric acid and 

the so-called jS-bromocamphor. G. K om ppa ( / .  p r . Chem ., 1943, 
[ii], 162, 19—28).— The to-position of th e  Br in “ f} "-bromo- 
cam phor (I) and  “  /3 "-brom ocam phoric acid  (II) is su b stan tia ted . 
F o r steric  reasons dl-(I), m .p. 78°, does n o t reac t w ith  Mg o r moist 
Ag20 . T he cam phor skeleton of df-(II), m .p. 207— 208° (decomp.) 
(anhydride, m .p. 148— 149°), is confirm ed b y  red u ctio n  by  Zn dust 
in  AcOH to  ^/-cam phoric acid (anhydride, m .p. 229°). In  boiling 
20%  aq. K O H  (Cu vessel), (II) gives d\-co-hydroxy cam phoric acid
(III) (80% ), m .p. 158— 159°, converted  by  AcCl in to  th e  u,-acetate 
anhydride, m .p. 123— 124°, an d  thence th e  co-acetate to lu id id ic  acid  
m .p. 124°. W ith  dil. H N 0 3. (I ll)  gives indefin ite  p ro ducts , b u t
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w ith  1%  K M n 0 4 a t  60—-70° gives a  good yield of carboxya-pocam­
phoric acid, m .p. 195— 196°, which a t  >  th e  m .p. yields (m ainly cis-) 
o/)ocamphoric acid, identified also as anhydride  an d  anilide. The 
M e2 este r (prep, by  M e 0 H -H 2S 0 4 or b y  w ay of th e  chloride), m .p. 
137°, in  boiling N P h E t, gives MeBr, C 0 2, and  Me df-a-cam pholytate
(IV) (~ 5 4 % ), b .p . 67— 10°¡8 m m ., and  thence  b y  dil. HC1 dl-\8- 
cam pholytic (df-isolauronolic) acid (V), m .p. 132— 133° (dibrom ide, 
m.p. 138— 139°). T he E t2 ester, m .p. 102—-103°, of (II) gives 
sim ilarly th e  E t  ester corresponding to  (IV). W ith  Ag20  in  aq. 
E tO H  a t  30°, (II) gives th e  stab le  lactone, dl-ui-cam phanic acid  
(65%), m .p. 151— 152°, which, w hen heated , gives (V) and  C 0 2. 
The tru e  /S-bromo- an d  /3-hydroxy-cam phoric acid of Toivonen 
(Ann. Acad. Sci. F ennicae, 1927, A, 29, No. 10) differ from  (I) and
(II) in  m .p. R . S. C.

Effect of phenyl group on rotatory power : phenylcamphoranilic 
acids and p-diphenylylimino-,7-camphor. M. Singh and  A. Singh 
(J. In d ian  Chem. Soc., 1942, 19, 145—-148).— In  com parison w ith  
th a t of o th er su b s titu ted  cam phoranilic  acids, [a]f,° in  MeOH of 4'-, 
m.p. 196— 197° (shrinks a t  194°), is abnorm ally  high ( +  64°), th a t  of 
3'-, m.p. 204— 205°,' abnorm ally  low (+40-8°), an d  th a t  of 2'- 
phenylcam phoranilic acid, m .p. 181° [from  cam phoric anhydride, 
C6H 4Ph*NH2, an d  NaOAc a t  130— 135° (120° for th e  o- and  m- 
compounds)], norm al ( +  26-5°). In  each case [a]p of th e  N a salt 
is >  of th e  free acid in  org. solvents. p-D iphenylylim in o-d-cam ph or  
(from cam phorquinone, p-C 0H 4P h -N H 2> and  anhyd. N a 2S 0 4a t  100°), 
m.p. 148— 149°, [a]f,° +696-8° in  MeOH, +720-7° in  E tO H  (anilino- 
cam phor has [a]p0 +606-8° in  M eOH), is reduced (Zn + 1 0 %  KOH) 
to p-diphenylylam inocam phor, [a]j,° +82-3° in  E tO H . A. Li.

Sesquiterpenes. LX. Oxidative degradation of norcedrenedi- 
carboxylic acid by nitric acid. P. A. P la ttn e r  and  H . K laui (Helv. 
Chim. Acta, 1943, 26, 1553— 1559 ; cf. A., 1943, I I ,  97).— Cedrene
(I) is b rom inated  b y  (CH 2-CO)2N B r in  boiling CC14 and  the  crude 
bromocedrene (which canno t be distilled  in a vac. w ith o u t decom p.) 
is oxidised by  K M n 0 4 in  boiling aq . COMe2 followed by boiling aq. 
HNOj to norcedrenedicarboxylic  acid (II). T he m other-liquors 
from (II) conta in  C 0 2H-CMe2-CH2,C 0 2H  and
C 02H,CMe2-CH(CO2H ),C H 2,CO2H  (III). T his has been obtained 
previously by th e  ox idation  of cedrene and  tem p o rarily  regarded as 
camphoronic acid  (cf. P la ttn e r , et al., A., 1943, I I ,  97; Treibs, 
Ber., 1943, 76, 160). C on trary  to  Treibs, (III), m .p. 145— 145-5°, [a]D 
— 8° in H20 , is b e st o b ta ined  by  th e  p ro trac ted  ox idation  of (I) w ith 
H N 03 (d 1-4) a t  100— 115°. E lim in a tio n  of H B r from  brom onor- 
cedrenedicarboxylic este r carried  o u t in  an  autoclave in stead  of 
a sealed tube gave re la tive ly  little  dehydronorcedrenedicarboxylic  
acid and m uch oily m other-liquor which, w hen oxidised w ith  
KM n04 in alkaline solution, yields tTans-norcedrenedicarboxylic acid, 
m.p. 222-5— 223°, [a]“ '5 —53-3° in  CHC13, converted  by  boiling Ac20  
into the norcedrenedicarboxylic anhydride , m .p. 126— 127°. M.p. 
are corr. H. W .

Constitution of cafestol. V. A. W etts te in , F. H unziker, and  K. 
Miescher (Helv. Chim . A c ta , 1943, 26, 1197— 1218; cf. A., 1943, II , 
199, 203).— O zonisation of epoxynorcafestadienone (I) in  k-C„H 14 
or CC14 and  tre a tm e n t of th e  ozonide w ith  boiling H 20  gives as m ain  
product a difficultly volatile , non-cryst. acid (II) transfo rm ed  by 
esterification (CH2N 2), chrom atographic  purification, and  alkaline 
hydrolysis in to  th e  M e II  ester (III), C 18H 260  5, m .p. 156— 157°, 
[aljj8 +25-7° +  2° in  d ioxan. (I ll)  is transfo rm ed  by  C H 2N 2 in to  the  
M e2 ester, m .p. 53— 55°, w hich gives a  m onosem icarbazone, m .p. 
211—213° (decom p.). A lthough (III) canno t be hydrolysed, its 
OMe is no t p resen t in  (II), which does n o t con ta in  OAlk (Zeisel) and 
is transform ed by E tO H  an d  m ineral acid in to  th e  E t2 ester, C21H 320 5, 
m.p. 104— 105°, hydrolysed to  th e  E t H  ester (IV), m .p. 162— 163°.
(III) is converted  b y  E tO H -m in e ra l acid in to  th e  M e E t  ester, m .p.
86—88°, an d  (IV) affords analogously an  isom eric M e E t  ester, m .p. 
126— 128°. In  all p ro b ab ility  (II) is therefore  C I7H 24O s and  con­
tains only 3 in ta c t C rings. T he form ation  of (II) is accom panied 
by the  e lim ination  of 2 C b u t  n o t of H  an d  involves th e  loss of 
ethereal O and  fo rm ation  of C 0 2. T he fu ran  ring  and  a  C ring  are  
opened. I t  appears therefore  th e  C(2) and  C(3) of th e  fu ran  ring  in 
cafestol (V) are  a ttach ed  to  H  w hereas C(4, an d  C(5) p a rtic ip a te  in 
the fo rm ation  of an  ortho-condensed C ring. A s tr ic t proof th a t  
the fu ran  ring  of (V) is su b s titu te d  a t  C(4> and  C(5) and  only in  these  
positions is afforded b y  th e  observation  th a t  th e  ad d u c t from  
cafestyl a ce ta te  (VI) an d  (:CH-CO)20  is converted  b y  successive 
trea tm en ts  w ith  H C l-A cO H  a t  90°, 33%  H N 0 3 a t  190— 200°, and  
CH2N 2 in to  1 : 2 : 3 :  4-C6H 2(C 0 2Me)4. Since a  H  has been show n 
previously to  be a tta ch e d  to  C(2), th is  m ust be tru e  also of C(2) and  
the  fu ran  ring  of (V) m u st be a tta ch e d  to  th e  rem ainder of th e  mol. 
by  C(4, an d  C(6). (I) is converted  b y  0-CO2H-C6H 4-CO3H  in  E t20  
a t  0° in to  a  non-cryst. p roduct, transfo rm ed  (Ac20 - C 5H 5N a t  room  
tem p.) d irec tly  or a fte r  t re a tm e n t by  HC104 in to  a  ketoacetoxynor- 
cajestenolide, C21H 260  5, m .p . 239— 240°. T he requ irem en t of 2 
equivs. of a lka li for hydrolysis, th e  presence of 1 Ac and  absence of 
ac tiv e  H , to g e th e r w ith  th e  fo rm ation  of a  monosemicarbazone, m .p. 
278° (decom p.), show th e  5 O to  be  p resen t in  keto, Ac, and  lactone 
groups. According to  th e  abso rp tion  spectrum , a  double linking
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is in  th e  aft position  to  th e  lactone group. T he substance does n o t  
decolorise B r-A cO H  or K M n 0 4-E tO H , does n o t give th e  Legal or 
B alje t reactions, and  does n o t reduce Ag20 - N H 3. I t  is s tab le  
tow ards 0 3 and  C r0 3-A cO H  a t  low tem p. I ts  alkaline h y d ro ­
lysis leads to  a  compound, C19H 240 4, m .p. 257— 261° (decom p.), w hich  
does n o t give a  quinoxaline derivative. I t  p ro b ab ly  has th e  p a r tia l

s tru c tu re   C(OAc)^>Cj' Analogously (VI) is oxidised b y  o-
C 0 2H-C6H 4-C 03H  and  th en  ace ty la ted  to  a  hydroxydiacetoxycafest- 
enolide,' C24H 320 7, m .p. 197— 198°. Crude (II) is transfo rm ed  by  
Ac20  fpllowed by  d istillation  in  vac. in to  a  diketone (VII), c 16h 22o 2, 
m .p. 204— 205°, characterised  b y  a  disemicarbazone, m .p. > 4 0 0 ',  
darkens >300°, showing according to  B lanc’s ru le th a t  th e  original 
ring  a  is 6- or 7-m em bered. Analogously th e  Me2 o r Me E t  este r 
of (II) is cyclised b y  N a in  boiling PhM e to  a  j8-ketocarboxylic  este r 
ketone, converted  by  boiling conc. H C l-E tO H  in to  (VII). T he read y  
fo rm ation of a  m-nitrobenzylidene  derivative , m .p. 227— 229°, of
(VII) is ascribed to  th e  a t. grouping in th e  con tracted  ring  a  since 
cafestol derivatives which con tain  CO or C H 2 exclusively in  ring  d  
do n o t reac t w ith  ArCHO. C(5) o r C(8) m ust be p resen t in  C H 2 an d  
also th e  neighbouring C(6) or C(7) m ust be united  to  a t  least 1 H  atom . 
17 of th e  20 C a tom s of cafestol are th u s  accounted for and  th e  n a tu re  
and  m ode of union of all substitu en ts  and  double linkings is ex­
plained. Piperonylidenenorcafestanedione has m .p. 164— 165°. M .p. 
a re  corr. H . W .

Triterpenes. LXXVII. Siaresinolic acid. L. R uzicka, A. Grob, 
R . Egli, and  O. Jeger (Helv. Chim. Acta, 1943, 26, 1218— 1235).—  
Evidence is adduced in  favour of th e  view  th a t  siaresinolic acid  (-1)

is A12:13-2 : 19-dihydroxy-28-olean- 
enic acid. (I), m .p. 279— 280°, [a]i> 
+39-2° in  abs. E tO H  (prep, from  
Siamese gum  benzoin described), is 
converted  in to  its  M e  ester (II), 
m .p. 182°, [a]D +44-9°, b y  C H 2N 2 
in E t 20  (also ob tained  from  th e  K  
sa lt and  Me2S 0 4 in  som ew hat 
alkaline M eO H ); th e  E t  ester, m .p.
175— 176°, [a]D +44-6° in  E tO H , is 
p repared  from  E tI  an d  th e  A g-salt 
in  boiling abs. E t 20 .  (I) an d  Ac20

in  CSH -N  a t  room  tem p, afford 2-acetylsiaresinolic acid  [A12:13-19- 
hydroxy-2-acetoxy-28-oleanenic acid], m .p. 282— 284°, [a]x> +48-7°, 
converted  b y  CH2N 2 in to  th e  Me ester (III), m .p. 125— 127° (lit. 
110— 120°), [a]x> +47-5°, also ob tained  b y  ace ty la tion  of (II) and  
hydrolysed to  (II) b y  boiling K O H -M eO H . Passage of d ry  HC1 
th ro u g h  (III) in  Ac20  a t  100° leads to  M e  isodiacetylsiaresinolate,
(IV), m .p. 234— 236°, [a]D +41-3°, also ob tained  from  th e  corre­
sponding acid, m .p. 262°, [a]u + 4 0 °, an d  C H 2N 2. I t  is hydro lysed  
b y  boiling n -K O H  to  M e iso-19-acetylsiaresinolate  (V), m .p. 235—  
237°, [a ]D +40-7°, converted  by  Ac20 - C 5H 5N  a t  room  tem p, in to  (IV) 
and  b y  Claisen’s reagen t a t  150° in to  (I). Analogously th e  acid  is 
converted  by  m ild hydrolysis in to  iso-19-acetylsiaresinolic acid, m .p. 
235— 237°, [a]n + 39°, and  b y  vigorous hydrolysis in to  (I). (I ll)  
and  d ry  HC1 in  Ac20  a t  room  tem p , afford M e iso-2-acetylsiaresinolate
(VI), m .p. 237— 238°, [a]D +48-5°, also ob tained  sim ilarly  from  (II) 
and  ace ty la ted  (Ac20 -H C l a t  100°) to  (IV). I t  is gen tly  hydrolysed 
to  M e  isosiaresinolate, m .p. 205— 206°, re -acety la ted  (Ac20 - C 3H 5N 
a t  room  tem p.) to  (V) and  energetically  hydro lysed  to  (II). iso-2- 
A cety¡siaresinolic acid, m .p. 273—-274° (m uch decom p.), [a ]u  + 4 0 °, is 
hydrolysed by  boiling n -K O H —M eOH to  (I). (V) is oxidised b y
C r0 3 ( =  1-5 O) in  AcOH a t  room  tem p , to  M e \so-2-keto-\9-acetoxy- 
28-oleanenoate, m .p. 225— 227°, [a]u + 50-4° (c =  1-43) an d  + 4 8 °  
(c =  2-29), w hich is n o t hydro lysed  b y  boiling 2n-K O H  in 2 days. 
S im ilarly  (III) affords M e \9-keto-2-acetoxy-28-oleanenoate, m .p.
244— 247°, [a]u +107-6° (c =  1-56) an d  + 110° (c =  3-36), w hich 
gives a  m arked  yellow colour w ith  C (N 0 2)4 and  does n o t ap p ea r to  
y ield  a sem icarbazone; i t  is hydro lysed  by boiling N -K O H -M eO H  
or boiling conc. HC1—M eOH to  Me A13:18-19-keto-2-hydroxy-28- 
oleanenoate (VII), m .p. 209— 210° (lit. 189— 190°), [a]D -2 0 9 -0 ° . 
I t  is also ob tained  from  Me A13:13-19-keto-2-acetoxyoleanenoate and  
HC1 in  AcOH a t  room  tem p. (VI) is oxidised to  M e iso-19-A<do-2- 
Ctcetoxy-28-oleanenoate, m .p. 221— 223°, [a]u +62-2°, hydro lysed  
to  th e  2-O H -ester, m .p. 195— 197° [a]D + 46-0°, from  w hich i t  is 
re-form ed b y  Ac20 - C 5H 5N a t  room  tem p . A dd ition  of C r0 3 to  a  
so lu tion  of (I) in  A cOH contain ing  conc. H 2S 0 4 a t  roour tem p , gives 
a  non-hom ogeneous p ro d u c t from  w hich Me Al2:l3-2 : 19-diketo- 
28-oleanenoate, m .p. 211— 212° (lit. 207— 208°), [a]n +  139-8° 
(c =  0-361), +140-5° (c =  0-642) (oxime, m .p. 232— 233°; sem i­
carbazone, m .p. 233— 234°), is isolated. Ft is also o b ta in ed  from
(II). I t  is n o t affected by  Ac20 - C 3H 6N a t  room  tem p , or ca ta ly tic - 
a lly  hydrogenated  in  AcOH conta in ing  P t 0 2. O x ida tion  (C r0 3 in  
A cOH a t  room  tem p.) of (VII) affords Me A13:18-2 : 19-diketo-28- 
o leanenoate, m .p. 193—-194°, [a]n — 189-0° [sem icarbazone, m .p .
250— 251° (decom p.)], which does n o t give a  yellow  co lour w ith  
C (N 0 2)4. T he sem icarbazone of Me A12:13-2-keto-19-hydroxy-28- 
o leanenoate is transfo rm ed  b y  N aO E t in  E tO H  a t  180° in to  M e  
A 12:i:>-19-hydroxy-28-oleanenoate, m .p. 213— 214°, w hich is un-
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changed b y  Ac20 - C 5H 5N ; i t  is oxidised to  M e  A12:13-19-Ae?o-28- 
oleanenoate, m .p. 204— 205°. M.p. are corr. [a]D are  in  CHC13 
unless otherw ise s ta ted . H . W .

Triterpenes. LXXVIII. Introduction oi additional double linkings 
into the a- and /3-amyrin types with 7V-bromosuccinimide. L.
R uzicka, O. Jeger, and  J. Redel [with, in p a r t, W . Hofer] (Helv. 
Chim. Acta, 1943, 26, 1235— 1240).—/S-Amyrin ace ta te  and
(CH2-CO)2N B r in  CC14 a t  100° afford [¡-amyratrienyl acetate (I), m .p. 
185°, [a]n + 5 2 7  in CHC13, which gives a  m arked  brow n colour w ith  
C (N 0 2)4. I t  is hydrolysed b y  alkali to  fl-amyratrienol, m .p. 179—  
180°, re -acety lated  (Ac20 - C 6H 5N a t  room  tem p.) to  (I). a-A m yrin 
ace ta te  and  (CH2'CO)2N B r in  boiling CC14 afford a-am yradienyl 
ace ta te  (II), m .p. 166— 167°, [a ]D + 334° in  CHC13. S im ilarly  Me 
acetylursolate  y ields M e acetyldehydroursolate, m .p. 229— 230°, [a]u 
+ 254° in CHC13, hydrolysed (K O H -E tO H  a t  170°) to* dehydro- 
ursolic acid, m .p. 277— 279° (decomp.), [a]D + 291° in  C5H 5N 
[acetate, m .p. 287— 288° (decomp.), [a]u + 272° in  C5H 6N], An 
am ended m ethod  for th e  prep, of (II) from  a-am yrin  benzoate an d  S 
in  C H 2Ph-OAc under N 2 a t  220° is described. M.p. a re  corr.

H . W .
Triterpenes. LXXIX. Relationships between a-elemolic acid 

and the so-called “  /3-elemonic acid.”  L. R uzicka, E. Rey, M. Spill- 
m ann, and  H . B aum gartner (Helv. Chim. Acta, .1943, 26, 1638—- 
1658).— Chemical and  physical evidence shows th a t  “ /3-elemonic 
acid ” (I) is d irectly  re la ted  to  a-elemolic acid (II) in position  of th e  
double linking and  hence should be term ed  a-elemonic acid (III)- 
To avoid confusion i t  is proposed to  d iscontinue th e  use of a- and  /S- 
in  th is  series an d  to  ad o p t a  ra tional nom enclature for th e  elemic 
acid group based on the  nam e ‘ ‘ elem ane ’ ’ for th e  unknow n, sa tu r­
a ted  p a ren t hydrocarbon. The old and  new  (in parentheses) 
nom enclature is as follows : (II) (elem andienolic); dihydro-a-
elemolic (IV) (elem enolic); /3-elemolic (V) (e/uelem odienolic); di- 
hydro-/3-elemolic (VI) (e/fielemenolic); epi-a-elemolic (epi-iso- 
elem adienolic); ¿pz'dihydro-a-elemolic (e/n-isoelem enolic); isomeric
(II), from  (IV) +  S e 0 2 (dehydroelem enolic or isom eric elem adienolic 
a c id ) ; (III) (isoelem adienonic); dihydro-a-elem onic (VII) (iso- 
elem enonic); (I) (elem adienonic); dihydro-^-elem onic (VIII)
(elem enonic); deoxo-a-elem onic (isoelem adienic); dihydrodeoxo- 
a-elemonic (¿soelemenic); deoxo-/3-elemonic (elem adienic); dihydro- 
deoxoelemopic (elem enic); diketodihydro-2-elem olic (IX) (iso- 
elem endionolic); diketodihydro-/?-elemolic (e^i-isoelem endionolic); 
dihydro-/?-elemolaldehyde (epielem enolal); dihydro-^-tritelem ol 
(«pzelemenol); /3-tritelemediol («pzelemadienediol); trisnor-a-tri- 
telem enoldicarboxylic (trisnorelem enoldicarboxylic); trisnor-a-tri- 
telem enonedicarboxylic (¿sotrisnorelem enonedicarboxylic) ; trisnor- 
/3-tritelem enonedicarboxylic (trisnorelem enonedicarboxylic) acid. 
The following general survey of experim ental resu lts in  th e  series is 
given. H ydrogenation  of th e  > C O  group w ith  N a and  E tO H  leads 
invariably  to  th e  isolation of epf-com pounds since in  th is  reaction  
th e  isom erides w ith  norm al position  of OPI a re  form ed in  v ery  
sm all am ount. C ata ly tic  an d  Meerwein and  P onndorf's  m ethods 
y ield com pounds w ith  norm al and  epi OH groups tog e th e r in 
isolable am oun t a lthough  m em bers of each series have n o t actually  
been isolated previously in  all operations, since th e  separations have 
n o t been carried sufficiently far. O xidation  w ith  C r0 3 or according 
to  O ppenauer gives > C O  com pounds w ith  unchanged position  of 
th e  double linkings and  those w ith  conjugated  double linkings 
(iso-series). D ehydrogenation  w ith  E u  a t  300° gives exclusively 
> C O  com pounds w ith  unchanged position  of th e  double linkings. 
The following transitions a re  recorded : (IV) is oxidised by  C r0 3 in 
aq. AcOH a t  50° to  (VII), m .p. 309— 310°, [a]D -9 7 -0 °  [Me ester, 
m .p. 152— 153°, [o]d — 95-3°; oxime, m .p. 233— 234° (decomp.),
[o]d —117-2°], and  (VIII), m .p. 251— 252 [oxime, m .p. 235— 237° 
(decomp.)]. (IV) is dehydrogenated  b y  Cu pow der a t  270— 300° to  
(VIII), m .p. 224— 225° [oxime, m .p. 219— 220° (decomp.)], reduced 
( P t0 2 in  AcOH a t  room  tem p.) to  (VI), m .p. 251— 252°, [a]D +14-9°, 
an d  b y  N a and  E tO H  to  (V), m .p. 232— 233°, [a]D +9-6°. (V) is
dehydrogenated  b y  Cu pow der to  (VIII). (IV) is converted  by  
N aO E t—E tO H  a t  180— 190° followed by  C H 2N 2 in to  Me elem adi- 
enolate (X), m .p. 149— 150°, [a]i> —11-7°; tre a tm e n t of th e  non- 
cryst. residue w ith  H 2 ( P t0 2 in  AcOH) followed by  ace ty la tion  gives 
Me epiacetylelem enolate, m .p. 136-5— 137°, [a]D +15-35°. Me 
elem adienonate (XI) is reduced [Al(OPr0)3 in  P rfO H ] to  Me elem adi- 
enolate, m .p. 149-5— 150°, [a]D —13-8° (acetate, m .p. 114— 115°, 
[a]d —40-8°); th e  non-cryst. residue is hydrogenated  and  ace ty la ted  
to  Me e/uacetylelem enolate, m .p. 137— 137-5°, [a]D +12-5°. O xid­
a tio n  (Oppenauer) of (X) gives a  m ix tu re  of approx. equal am ounts 
of (XI) and  Me isoelem adienonate. The alkaline hydrolysis of 
acetyl- and  epiacetyl-elem adienolic acid has been followed q u a n tit­
atively . R eduction  of (VII) by N a and  E tO H  and  ace ty la tion  of 
th e  p ro d u c t leads to  epf-fsoacetylelemenolic acid, m .p. 253— 254°, 
oxidised (C r03 in  AcOH a t  100°) to  £pj-isoacetylelem endionolic acid
(XII), m .p. 271— 272°, [a]c +22-6°. C r0 3 in AcOH a t  100° oxidises
(VII) to  Moelementrionic acid (XIII), m .p. 291— 292°, [a]D + 6 -8° also 
ob tained  sim ilarly  from  (IX) and  (V). (XII) is hydrolysed (boiling 
K O H —MeOH) to  epi-isoelemendionolic acid, m .p. 275— 276°, [a]i> 
+  3-8°, oxidised (C r0 3 in  AcOH a t  room  tem p.) to  (X III). zsoAcetyl- 
elem endionolic acid sim ilarly affords (IX), m .p. 269— 270°, [a]u

— 11-4°, oxidised to  
CHCh.

(XIII). M.p. are corr. (vac.). ln

Triterpenes. LXXX. Further transformation of elemic acid.
L. R uzicka, E . Rey, M. Spillm ann, an d  H. B aum g artn er (Helv. 
Chim. Acta, 1943, 26, 1659— 1671).— Various formulae a re  ten ta tiv e ly  
advanced to  explain th e  relationships of th e  elemic acids w hich can­
n o t be b rough t in to  line w ith  th e  proposals of B ilham  et al. (A., 1942, 
I I ,  418). E lem enic acid is converted  by  SOC1, in  boiling abs. 
hexane in to  th e  corresponding chloride, m .p. 115— 116°, reduced 
(H 2-P d - B a S 0 4 in  PhM e a t  90— 100°) to  elemenal (I), m .p. 139—
139-5°, [a]D +3-6°. T his is converted  (Na in  C5H ,,-O H  and 
N 2H 4,H 20  a t  180°) in to  non-cryst. elemene, [a]n —9-83°, which gives 
a yellow colour w ith  C (N 0 2)4; th e  azine, m .p. 214— 214-5°, of (I) is 
occasionally obtained. isoElem enic acid is sim ilarly  converted 
th rough  its  chloride, m .p. 126— 127°, [a]i> —45-2°, in to  iso elemenal, 
m .p. 181-5— 182°, [a]D —55-8° (oxime, m .p. 110— 111°; azine, 
m .p. 205— 206°), and  thence in to  isoelemene, m .p. 92— 93°, [a]D
— 77-8°. O zonisation of Me acetylelem enolate in  AcOH and 
decom p, of th e  ozonide w ith  h o t H aO yields 95%  of neu tra l, difficultly 
volatile  m ateria l separa ted  chrom atograph ically  in to  an  a/S-un- 
sa tu ra ted  ketone (II), C33H 520 5, m .p. 177— 178°, [a]u —36-3°, Me 
acetyhsoelem endionolate (III), m .p. 146— 147°, [a]x> —26\}°, and 
a  compound (IV), C33H  54 0  6, m .p. 211— 213°, p robab ly  a mol. oxide 
or a diketone. (II) and  (III) b u t n o t ap p aren tly  (IV) are obtained 
afte r ozonisation in  CHC13. O xidation  of acetylelem enolic acid by 
C r0 3 in  AcOH a t  70° leads to  isoacetylelem endionolic acid, m.p. 
261-5— 262°, [a]D —28-3°; th e  Me ester, m .p. 146— 147°, [a]D
— 25-8°, is hydrogenated  ( P t0 2 in AcOH a t  room  tem p.) to  the  
a/3-unsaturated ketodihydroxy-esfer, C33H 520 6, m .p. 266— 266-5°, 
[a]o —56-4°, and  a  substance, m .p. 122— 124°; b o th  com pounds give 
an  in tense  yellow colour w ith  C (N 0 2)4. Acetylelem adienolic acid 
is converted  by  SOCl2 in boiling hexane in to  th e  chloride, m.p. 
209— 210°, [a]D —120-6°. A O H E H  com pound from  Me iso- 
e lem enonate could n o t be ob tained  by  th e  action  of N aO E t and 
H C O jC jH jj-îso  a t  20° or 0° or by  add ition  of finely-divided N a in 
E t 20  to  th e  reac tan ts  in  abs. E tO H . M.p. are corr. (vac.). [a]u 
are in  CHC13. H. W.

Sapogenins.— See B., 1943, I I I ,  280.

VI.— HETEROCYCLIC.
Preparation of 3-alkylchromones. Effect of substitution on the 

reactivity of the 2-m ethyl group in chromones. A. Zaki and  R. C. 
Azzam  (J .C .S ., 1943, 434— 435).— 2-Methoxv-i-methylbenzoylacetone 
(I), m .p. 52°, prepared  from  th e  corresponding acetophenone and  
N a-E tO A c, w ith  boiling H I gives 2 : 7-dim ethylchromone, which 
w ith  anisaldehyde in  E tO H —N aO E t gives i'-methoxy-2-styryl-7- 
methylchromone, m .p. 150°. The following are sim ilarly  ob tained  
from  th e  ap p ropria te  reagents : a-2-methoxy-4:-methylbenzoyl-a-
methylacetone, b.p. 190— 192°/20 m m. (-a-ethylacetone, b.p. 197—  
200°/20  m m ., -a-n-propylacetone, b.p. 206— 210°/20 m m ., -a -n -butyl- 
acetone, b.p. 207— 210°/10 m m ., and  a-n-amylacetone, b.p. 215— 220°/ 
10 m m.) ; 2: 3«:  7-trim ethylchrom one, 2 : 7-dim ethyl-3-ethyl-, m.p. 
51° (lit., liquid), -3-n-propyl-, m .p. 56— 57°, -3-n-butyl-, and  -3-b- 
am yl-chrom one ; 4,'-methoxy-2-styryl-3 : 7-dimethyl-, m .p. 123°, and 
-7-methyl-3-ethyl-chromone, m .p. 114°; ‘t'-nitro-2-styryl-7-methyl-
3-n-propyl-, m .p. 176— 177°, -3-n-butyl-, m .p. 168— 170", and  -3-n- 
amyl-chromone, m .p. 173— 174°; a-2-mcthoxy-^-methylbenzoyl-a- 
benzylacetone, m.p. 67— 68° ; 3-benzyl-2 : 7-dimethyl-, m .p. 95°, and 
4:'-methoxy-2-styryl-3-benzyl-7-methyl-chromone, m .p. 176°. N aO E t 
and  (I) in  E tO H  give a m ix tu re  of form s of a-benzoyl-a-2-methoxy-i- 
methylbenzoylacetone, m .p. 134— 151°. F . R. S.

Improved syntheses of 7-hydroxy- and 5 : 7-dihydroxy-flavanone,
S. Fujise and  H . T a tsu ta  (Ber., 1941, 74, [£ ], 275— 278; cf. A., 
1934, 416).— 5 : 7-D ihydroxyflavanone (I), m .p. 170— 175°, is ob­
ta in ed  from  phloroglucinol, CHPhiCH-COCl, and  A1C13 in P h N 0 2; 
resorcinol, sim ilarly  trea ted , affords 7-hydroxyflavanone (II), m.p. 
182-5— 184-5° (pure 186— 188°), and 2' : 4 '-d ihydroxychalkone, m.p. 
146°. (I), b u t  n o t (II), m ay  be purified by  vac. sublim ation (at
0-007 m m .), giving (I), m .p. 199— 200°. C hrom atographic methods 
of purification  have also given useful results. J . \Va.

Constituents of Ampélopsis meliœfolia, Kudo (Haku-Tya). M.
K otake  and  T. K u b o ta  (Annalen, 1940, 544, 253— 271).— The leaves 
of th is  p lan t yield to  h o t H aO a  m ixture , whence basic P b  acetate 
rem oves m yricetin  an d  ampelopsin (I) (7-4%), + 2 -5 H 20 ,  m.p.
245— 246° (hexa-acetate, m .p. 174— 175°, and  -benzoate, m .p. 174°). 
(I) is shown, as follows, to  be 3 : 5 : 7 : 3' : 4 ' : 5 '-hexahydroxy- 
flavanone. W ith  C H 2N 2- E t zO it  gives a  M et (II), m .p. 168°, and 
5 : 7 : 3 ' : 4' : 5 '-M es ether (III).. m .p. 194— 195° [acetate, m .p. 156°; 
also ob tained  from  (II) by C H 2N 2], M e I-K 2C 0 3-C 0 M e 2 also gives
(III), b u t Me2S 0 4-K 0 H -M e 0 H  gives th e  M ee ether (IV), m p 190__
191°. K O H  a t  140— 210° converts (I) in to  s-C(H 3(O H ), an d  gallic 
acid (V). W ith  KM nO4- H 2O -C 6H 0, (III) gives th e  Me3 e th e r of (V). 
I n  h o t K O H -M eO H -H 20 , (IV) gives 2 '-hydroxy-a  : 3 : 4 : 5 : 4 ' ; 6 '- 
hexamethoxychalkone (VI), m .p. 147° (orange-yellow FeCl3 colour- 
adds Br), converted  by  Me2S 0 4-2 5 %  K O H -M eO H  in to  th e  M e
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m .p. 129— 130°, an d  synthesised from  2 : 4 : 6 : 1- 
° A V « H 2(°M e)2-CO-CH2-OMe and  3 : 4 : 5 :  l-(OM e)3C6H 2-CHO in 
K O H -aq . E tO H  a t  room  tem p, (later 30— 40° and  th en  50— 60°). 
H eatin g  (H I) in  10%  K O H -E tO H -H 2 for 1 h r. gives a  substance, 
m .p.  ̂ 129—-130°, pen tam ethy lm yrice tin , and  3 : 5-dim ethoxy-2- 
3' : 4 ' : 5'-trim eihoxybenzylidene-l : 2-dihydrobenzfuran, m .p. 162—  
163°. H eating  ( I I I )  in  10%  K O H -M eO H  for 3 m in. gives epi- 
am pelopsin  M e s (VII), m .p. 170— 171°, and  thence (Me2S 0 4) th e  M e 6 
ether, m .p. 120°, b o th  ob tained  also from  (VI) by  H C l-E tO H -H ,0  
under ap p ro p ria te  conditions. 10% K O H  a t  100° (1 hr.) converts
(VII) in to  pen tam ethy lam pelopsic  acid, 2 : 4 : 6 :  1- 
0H -C 6H 2(0M e)2-C (0H )(C 02H )-CH2-C6H 2(0M e)3- l  : 3 : 4 : 5, very  
readily converted  in to  th e  lactone, m .p. 158— 159°, an d  w ith  C H 2N 2-  
E taO giving M e hexam ethylam pelopsUte, m .p. 150— 151° (derived 
acid, m .p. 140°). Alcoholic acid  or a lkali d eh y d rates these  p roducts 
to  pentam ethylanhydroam pelopsolactone  (VIII), m .p. 159— 160°, and  
Me hexam ethylanhydroam pelopsatc, 2 : 4 : 6 : 1- 
(0Me)3C6H 2-C(C02Me):CH-C6H 2(0M e)3-l  : 3 : 4 : 5, m .p. 112— 113°, 
hydrolysed to  th e  acid  (IX), m .p. 159— 160° (E t ester, m .p. 150—  
151°), and thence b y  decarboxy la tion  2 : 4 : 6 : 3 ' : 4' : 5'-hexa- 
methylchalkone, m .p. 143— 144°. 0 3 converts (VIII) or (IX) in to
3 : 4 : 5 :  l-(OM e)3C6H 2-CHO. (I ll)  is dehydrogenated  b v  P d -  
C HPh:C H-C02H  a t  170— 175° or H 20 2- N a 0 H - M e 0 H - H ,0  to
3-hydroxym yricetin  5 : 7 : 3 ' : 4 ' : 5 '-M e5 e th e r ; by  th e  form er 
method (IV) gives a com pound, C21H 220 8, m .p. 145— 146°. (I) has
a =  0 ; i t  and  th e  ep i-derivatives are ¿ /-form s of C2_3 stereo- 
isomerides. R . S. C.

Constitution of calyccpterin, yellow colouring matter of the leaves
of Calycopteris floribunda. R. C. Shah, V. V. V irkar, and  K. 
V enkataram an (J . In d ia n  Cheni. Soc., 1942, 19, 135— 138).— 
Calycopterin (dibenzyl ether, m .p. 185°) w ith  Me2S 0 4 yields 
3 : 5 : 6 : 7 : 8 : 4'-hexam ethoxyflavone (I), b u t  w ith  C H 2N 2 in E t20  
gives b-hydroxy-3 : 6 : 7 : 8 • 4 '-pentam ethoxyflavone, m .p. 124° (acetate, 
m.p. 107°; sparingly  sol. K  and  N a s a l ts ; green colour w ith  FeCl3) 
[also obtained b y  p a rtia l d em ethy la tion  (50%  H B r-A cO H  a t  room  
temp.) of (I)], and  is therefore  5 : 4 '-d ihydroxy-3  : 6 : 7 : 8- 
tetram ethoxyflavone. 3-M ethoxyflavone is d em ethy la ted  by  
anhyd. A1C13 a t  100°, o r b y  H B r-A cO H  a t  100°, b u t  n o t a t  room  
temp. A. Li.

Kostanecki-Robinson reaction. V. Benzoylation of some o- 
hydroxy-ketones. P. L. T rivedi, S. M. Sethna, and  R. C. Shah (J. 
Indian Chem. Soc., 1943, 20, 171— 172; cf. A., 1942, I I , 60).— 
Resacetophenone, 2-acetylresorcinol, and  phloracetophenone are 
benzoylated to  7- (cf. lit.), 5-, m .p. 234— 235°, and  5 : 7-di-benzoyloxy-
3-benzoylflavone, m .p. 167— 168°, respectively. T he OBz groups are 
then removed sm ooth ly  b y  conc. H 2S 0 4 (5 : 7-dihydroxy-3-benzoyl- 
flavone has m .p. 145— 146°) leaving th e  C-Bz groups in tac t. Sub­
sequent heating w ith  K O H -E tO H  gives 7-, 5-, an d  5 : 7-di-hydroxy- 
flavone, respectively. S. A. M.

Parachors and constitution of pyrones.— See A ., 1943, I, 299.
Tetrahydrodibenzopyrans.— See B., 1943, I I ,  342.
Natural coumarins. LVT. Constitution of sphondin. E. S path  

and H. Schm id (B er., 1941, 74, [£ ], 595— 598).— Sphondin  (I) (A., 
1936, 860) is n o t identical (m ixed m .p.) w ith  berg ap ten  or allobcrg- 
apten. W ith  0 3 in  CHC13 a t  0° (I) gives 7-hydroxy-6-m ethoxy- 
coumarin-8-aldehyde (II), m .p. 191-5— 192-5°, also p repared  from  
scopoletin and  (CH2)6N 4 in  AcOH. Crude (II) [from  (I)] and  1%

* H 20 2 in O-OSu-NaOH a t  18° give frax e tin  [7 : 8-d ihydroxy-6- 
m ethoxycoum arin]. (I) is, therefore, 8-m ethoxy-7 : 8-2' : 3'-furano- 
coumarin. H . B.

¡Formation of 2 : 4-dim ethyl-l : 3-benzdioxins and their fission to
o-vinylphenols. E. A dler,"H . von E uler, and  G. Gie (A rk iv  K e m i, 
M in ., Geol., 1943, 16, A, No. 12, 20 p p .).— a a-D i-6-h ydroxy-m -to ly l- 
ethane, m .p. 141° (diacetate, m .p. 136— 137°), ob tained  b y  th e  action  
of conc. HC1 on a  cold solu tion  of p-cresol (4 mols.) an d  MeCHO 
(1 mol.) in E tO H , CHM e(C6H 2Me2-OH-3 :5  : 6 )2, CHM e(C6H 4-OH -p)2, 
and CHMe(C6H 3Me-OH-3 : 4 )2 are converted  b y  d ry  d istilla tion  
under dim inished pressure over frankonite  in to  th e  corresponding 
vinylphenol, which inv ariab ly  undergoes d isproportiona tion  w hen 
its separation  fro m .th e  large p roportion  of phenols produced sim ul­
taneously is a tte m p te d  b y  d istilla tion  under a tm . p ressu re ; th e  
final p ro d u c ts  a re  resins and  th e  corresponding e thylphenol. 
2 : 4 : 6 :  8-T etram eth yl-l : 3-benzdioxin  (I), m .p. 43-5°, is ob tained  
in  30%  yield  w hen a so lu tion  of m -4-xylenol (0-5 mol.) and  MeCHO 
(or paraceta ldehyde) (1 mol.) in  C6H 6 is k ep t over 8n-HC1 for 3 days 
a t  room  tem p. U nder sim ilar conditions p-cresol affords 2 : 4 :  6 - tr i­
m ethyl-1 : 3-benzdioxin  (II), b.p. 115— 120°/15 m m ., m .p. 37°, in 
40%  yield  and  P hO H  in  E t aO gives 2 : 4-d im eth yl-l : 3-benzdioxin
(III), b .p . 90— 95°/15 m m . (I) is converted  b y  HC1 in boiling E tO H , 
or b y  hea tin g  a t  220— 230° or a t  120— 150° in  presence of frankonite, 
in to  2 -2 '-hydro x y -3 ‘ : 5'-dim ethylphenyl-4  : 6 : 8-trim ethylchrom an (VI), 
m .p . 131-5°, converted  b y  Me2S 0 4- N a 0 H  in  aq. MeOH in to  th e  M e  
ether, m .p. 147°, an d  b y  A c20  contain ing  a  little  conc. H 2S 0 4 a t  room  
tem p , in to  ay-d i-(2-acetoxy-3  : 5-dim ethylphenyl)-n-butyl acetate, 
m .p. 112°. Passage of (I), (II), or (III) in  N 2 or steam  th rough  a 
glass, porcelain, o r m eta l tu b e  a t  (best) 550°, 600— 650°, or 400__

450° respectively gives 2 : 4-dim ethyl-6- (V), b.p. 108°/12 m m., m .p ' 
43°, and  4-m ethyl-2-vinylphenol (Vi), b.p. 116— 117°/15 m m., 7 4 ° /l 
m m ., and  o-vinylphenol. (V) sublim es read ily  a t  room  tem p. (V) is  
transform ed b y  C H 2C1-C02H  an d  27%  N aO H  in to  3 : 5 :  7-trim ethyl- 
coum aran-2-carboxylic acid  (or 6 : 8-dim ethylchrom an-2-carboxylic  
acid), m .p. 99°. (V) is converted  by  B r in  E t20  followed by  aq.
N aH C 0 3 in to  th e  (?) trim eric  quinonem ethide, (C9H 9O B r)3, m .p. 
133°. (V) passes in to  (IV) w hen heated  a t  100° for 10 hr. (VI) is p a rtly  
transfo rm ed  b y  distillation  u nder 1 m m . pressure in to  a  viscous di- 
m eride which passes in to  an  alkali-insol. resin  w hen distilled. 
W ith  C H 2C FC 02H  and  N aO H  (VI) affords 4-m ethyl-2-vinylphenoxy- 
acetic acid, m .p. 135°. H . Wr.

Natural coumarins. LV. Synthesis of luvangetin. E. Späth and 
H . Schm id (B er., 1941, 74, [£ ], 193— 196; cf. ib id ., 1940, 73, 1301). 

r „  — 1 : 3 : 2-C6H 3(OH)2,OMe, Zn(CN)2, and
y .  v ^  d ry  H C lin ab s . E t aO afford 2 : 4-dihydroxy-

HCv \ /  \ /  N-cpH 3-methoxybenzaldehyde, m .p. 85-5— 86-5°,
M e,C \ A  A  /C O  which gives d ap h n etin  (I), m .p. 161°, by  a

Perkin  reaction. (I) and  CHjC-CMeyOH 
a t  200° (sealed tube) give a  sm all yield of 
luvangetin  (II), m .p. 106— 107°, a fte r

A / \ / \  A
O OMe O 

(H.)
rem oval of unchanged (I). J . W a .

Vat dyes (thianthrens, phenoxthionins, etc.).— See B., 1943, I I ,  344.
Substituted 4-aminopiperidines. IH. V. H ahn , E . Cerkovnikov, 

and  V. Prelog (Helv. Chim . A cta , 1943, 26, 1132— 1142).—T etra- 
hydropyran-4-carboxylam ide is converted  by  B r-N aO H  in to  4- 
am in o tetrah y d ro p y ran  (hydrochloride, m .p. 218— 219°; picrate, 
m .p. 175— 175-5°; A c  derivative, m .p. 149— 150°), from  which as-di- 
chloro-y-am inopentane hydrochloride is ob tained  by  th e  action  of 
conc. HC1 a t  120— 130°. I t  is converted  by  N H 2P h -E tO H  a t  150— 
160° in to  4-am ino-l-phenylpiperidine, b .p . 125— 126°/0-7 mm. 
(dipicrate, m.p. 201— 202°; dihydrochloride, m .p. 264— 265°), in 
67%  yield. 4 -D im ethy lte trahydropyran  hydrochloride (corre­
sponding picrate , m .p. 174-5— 175-5°) is sim ilarly  transform ed in to  
aE-dichloro-y-dimethylam inopentane hydrochloride, m .p. 127— 128° 
(corresponding picrate , m .p. 124— 125°), which y ields 4-dim ethyl- 
am in o-l-ph en ylp iperid in e  (I), b.p . 128— 132°/1 m m ., m .p. 47-5— 48-5° 
(dihydrochloride, m .p. 252— 253°; d ip icrate , m .p. 203— 204°). 4-
H ydroxy-l-p h en ylp ip erid in e  hydrochloride, m .p. 193-5— 194-5° 
(corresponding hydriodide, m .p. 73— 74°), is transform ed b y  SOCl2 
in  CHC13 in to  th e  glassy 4-ch loro-\-phenylpiperid ine hydrochloride  
(corresponding picrate , m .p. 163-5— 164-5°), which is converted  by  
anhyd. N H M e2 in  abs. E tO H  a t  150° in to  (I) in  20%  yield. 4-Iodo-
1-phenylpiperid ine hydrio.idide, m .p. 189— 190°, an d  p iperid ine  in  
boiling abs. E tO H  give 4-p iperid ino-l-phenylpiperid ine, b .p . 165—  
168°/1 m m ., and  1-phenyl-l : 2 : 3 : 4 -tetrahydropyrid ine , b .p .
125— 130°/1 m m ., in  27%  and  47%  yield respectively. l-p-Tolyl-4- 
pyridone is reduced by  N a an d  E tO H  to  4 -h yd ro x y-l-p -to ly lp ip er-  
id ine, b .p . 160— 162°/0-25 m m ., m .p. 88-5— 89° (hydrobromide, m .p.
172— 173°), transform ed by 6 8 %  H B r a t  175— 185° in to  4-bromo- 
\-p -to ly ¡piperidine, m .p. 78— 79° [hydrobrom ide (II), m .p. 206-5— 
207°; picra te , m .p. 158°]. 4 -Io do-l-p -to ly lp iperid in e , m .p. 92— 93° 
(hydriodide, m .p. 92— 93°), is described. B o th  com pounds are 
converted  b y  NH M e2 in  abs. E tO H  a t  140— 150° in to  4-dim ethyl- 
am ino-l-p -to ly lp iperid ine in 36%  yield. (II) an d  piperid ine in  abs. 
E tO H  a t  140— 150° give l-£ -to ly l- l : 2 : 5 : 6-tetrahydropyrid ine , 
b .p . 116— 117°/0-l m m . (p icra te , m .p. 130— 131°), in  56%  yield  and
4 -p ip er id in o -l-p -to ly lp ip er id in e , b .p . 170— 175°/0-l m m ., m .p. 
83-5— 84-5° (dihydrochloride, m .p. 264— 266°; d ip icra te , m .p. 205— 
206°), in  24%  yield. (II) and  N H 2P h  in  abs. E tO H  a t  140— 145° 
afford 4 -a n ilin o -l-p -to ly lp ip erid in e  (am orphous dih ydrochloride ; 
dipicra te , decom p. 205— 210°; direineckate, decom p. 200— 205°).
4 -H yd ro x y -\-2 ' : 4'-d im ethylphenylpiperid ine, b .p . 160— 161°/0-3 
mm. (hydrobromide, m .p. 189°; phenylurethane, m .p. 128°), is ob­
ta in ed  by  reduction  (N a-E tO H ) of 1-2' : 4 '-d im ethylphenyl-4- 
pyridone and  is converted  in to  4 -brom o-l-2 ' : 4 '-d im ethy lphenyl- 
piperid ine which does n o t crystallise or give cryst. s a l ts ; its  hydro- 
brom ide affords 4 -p ip erid in o -l-2 ' : 4 '-d im e th ylph en ylp iperid ine, a  
viscous liquid, b.p. 220— 222°/l m m. (dipicrate, m .p. 186-5 188 ';
dipicrolonate, m .p. 178— 179°). Chelidonic acid and  />-OMe-C6H 4*N H 2 
a t  180° afford l-p -an isy l-4 -p yrid o n e , m .p. 185— 186° (p icra te , m .p. 
188— 189°); th e  hydrochloride, m .p. 159— 161°, is reduced  to  4- 
hydroxy-1 -p -an isy lp iperid in e , b .p . 180— 182°/0-2 m m ., m .p. 76-5 
77°, th e  hydrobrom ide, m .p. 225— 226°, of which is transfo rm ed  b y  
6 8 %  H B r a t  175— 185° in to  4 -b rom o-l-p -h ydroxyph en ylp iperid ine , 
m .p. 129— 130° • (hydrobromide, m .p. 222-5— 223-5°), converted  b y  
p iperid ine in  E tO H  a t  140— 145° in to  th e  non-cryst. 4-piperidino-
1-p -hydroxyphenylpiperid ine  [d ip icrate, m .p. 189^—191° (decom p.); 
direineckate, m .p. 191— 193° (decomp.)] and  by  N H 2P h  in  E tO H  a t
140— 145° in to  4-an ilino-l-^ -hydroxyphenylp iperid ine  (d ip ic ra te , 
decom p. 205— 210°; direineckate, decom p. 205— 210°). H . W .

Novel preparation of a-hydroxypyrroles ; example of an intra­
molecular correlated reaction. W . Siedel [w ith, in  p a r t,  K . Theis] 
(A nnalen , 1943, 554, 144— 161).— A general m ethod  of p rep arin g  
a-O H -pyrroles depends on sim ultaneous exchange of B r for O H  a n d  
decarboxy la tion ; if th e  la t te r  is p reven ted , e.g., b y  esterifica tion .



rep lacem ent of B r does n o t occur. 3-M ethyl-4-ethylpyrrole-2-carb- 
oxylic acid is converted  b y  B r in  cold AcOH in to  th e  5-B r-derivative 
(I), which is converted b y  M eOH-conc. H C lin to  5-methoxy-3-methyl-
4-ethylpyrrole (II), b.p. 79— 80°/10 mm., 85°/13 m m. [picrate, m.p. 
152° (co rr.); 5-methoxy-3-methyl-4-ethylpyrroleazobenzenesulphonic 
acid hydrochloride-, m .p. 180— 182°], and  a  non-cryst. compound, b.p. 
127°/2-5 m m . U nder sim ilar conditions 5-ethoxy-, b.p. 9 5 ° / ll  m m.,
5-propoxy-, b .p . 104— 105°/11 m m . (these do n o t give p icra tes or 
azo-dyes), an d  5-benzyloxy-, m.p. 136°, -3-methyl-4-ethylpyrrole are 
ob tained . 5-Hydroxy-3-methyl-l-ethylpyrrole (isohydroxyopsopyrrole)
(III) , b .p . 156°/11 m m ., 130— 133°/3 m m., form s v ery  volatile and 
hygroscopic crystals, m .p. 58— 60°; i t  is obtained from  (II) and  
sa tu ra ted  HCl-M eO H  a t  100° or from  (I) and  conc. aq. HC1. I t  
does n o t give a  p icra te  or azo-dye b u t affords a  very  hygroscopic 
hydrochloride, m .p. 78°, softens a t  60°. A ttem p ts to  in troduce the  
CHO in to  (III) b y  successive trea tm en ts  w ith  M gE tB r and  H 0 O 2E t 
give isoopsopyrryl formate  (IV), b .p . 116— 117°/3 mm., which does 
n o t give a  p icra te  or an  azo-dye and  is hydrolysed b y  alkali to
( I I I ) ;  iso opsopyrryl acetate has b.p. 118°/2 m m ., 121— 122°/3 mm. 
W ith  HCN-HC1 in  E taO (III) gives an  unidentified compound, b.p.
126— 127°/3 mm. The proof th a t  OH in (III) has replaced Br and 
n o t COaH  of (I) is afforded by  th e  prep, of Me fsoxanthobilirubate, 
m .p. 205°, from  (IV) and  ¿¡-5-aldehydo-2 : 4-dim ethylpyrrole-3- 
propionic acid in  boiling Ac20  followed b y  hydrolysis and  esteri- 
fication  (CH2N 2) and of Me ¿soneoxanthobilirubate, m .p. 206°, from
(III)  an d  aldehydo-opsopyrrolecarboxylic acid (V) followed by  HC1- 
M eOH. E t  2 : 3 : 4-trim ethylpyrro le-5-carboxylate in  abs. E t20  is 
tran sfo rm ed  by  S 0 2C12 a t  room  tem p, in to  E t  2-carboxy-3 : 4-di- 
m ethylpyrro le-5-carboxylate, which passes a t  220° followed b y  d istil­
la tio n  a t  340°/10 m m . in to  E t 3 : 4-dimethylpyrrole-5-carboxylate, m.p. 
95— 96°; th e  corresponding acid, sublimes w ithou t m elting a t  180°, 
is converted  by  B r in AcOH a t  0° in to  2-bromo-3 : 4-dimethylpyrrole-
5-carboxylic acid, no m .p., transform ed b y  conc. HC1 in to  2-hydroxy- 
3 : 4-dimethylpyrrole, m .p. 135° (decomp.). T his w ith  (V) and 
N aO H  in  aq. MeOH a t  100° affords 5-hydroxy-3 : 3 ' : 4-trimethyl- 
pyrrom ethene-i'-propionic acid, m .p. 289° (corr.) [Me ester, m .p. 223° 
(corr.), 234° (microscope)]. (I) and  (V) in  MeOH an d  48%  H B r 
yield  M e 5-carbomethoxy-4 : 3'-dimethyl-3-ethylpyrromcthene-4'-pro­
pionate hydrobromide, m.p. 173°, (microscope), softens a t  168°; th e  
free base affords a. picrate, m .p. 138°, and  salts, C38H 4GO sN 4Cu, m.p. 
138°; and  C38H 460 8N 4Zn, m .p. 151°. H . W.

Adermine.— See B., 1943, III, 256.

Preparation of alkoxy-o-aminopkenylacetic acids, alkoxy-oxindoles 
and -isatins. G. H ah n  and  M. R. Tulus (B er ., 1941, 74, [B], 500— 
519; cf. A., 1939, I I ,  387).— iso Vanillin cyanohydrin  and  boiling 
Ac20 -N aO A c give th e  diacetate, m .p. 84°, converted  b y  th e  prolonged 
ac tion  of HC1 in C6H 6 in to  a-chloro-a-3-acetoxy-4-methoxyphenyl- 
acetamide, m .p. 135— 136°; th e  -a-3 : 4-dimethoxy-, m .p. 145°, and  
-methylenedioxy-plienyl, m .p. 107°, analogues are sim ilarly  obtained. 
These am ides w ith  H N 0 3 (d 1-4) a t  < 0 °  give a-chloro-a-G-nitro-3- 
acetoxy-4-methoxy- (I), m .p. 137°, -a-G-nitro-3 : 4-dimethoxy- (II), 
m .p. 186° (decom p.), an d  -a-G-nitro-3 : 4-methylenedioxy-phenyl- 
acetamide (III), m.p. 168°, respectively. R eduction  of (II) w ith 
H 2-P d -A cO H  affords 5 :  6-d im ethoxyoxindole (IV) (98%), m.p. 
204— 205°, w ith  H 2-P d -A cO H -H C l (2 mols.) gives (IV) (25%) and  
G-amino-3 : 4-dimethoxyphenylacetamide, m .p. 147° [as hydrochloride
(V) (72% ), m .p. 214°, converted  by  sh o rt tre a tm e n t w ith  w arm  AcOH 
in to  (IV ); th e  am ide is hydrolysed b y  2N-Na2C 0 3 a t  70° to  (IV)], 
w ith  H 2- P tO a-A cO H  affords (IV) (22%) and  (V) (76%), w ith  H 2-  
P t 0 2-A cO H -H C l (2 mols.) gives (IV) (15%) and  (V) (80%), an d  w ith  
H 2-P d -M eO H  affords (IV) (11%) and  (V) (77%). U nder th e  sam e 
reduction  conditions (III) gives 94 and  0, 78 and  15, 88 and  7, 73 
an d  22, and  30 an d  51% , respectively , of 5 : 6 -m ethylenedioxy- 
oxindole, m .p. 218° (decomp.), and  G-amino-3 : 4-methylenedioxy- 
phenylacetamide hydrochloride, decom p. 190° (free base, m .p. 146—- 
147°). Oxindole fo rm ation  does n o t occur on  reduction  of (I) b u t 
th e  in te rm ed ia te  N H 2-am ide undergoes h y d ro ly s is ; H 2-P d -A cO H  
gives G-hydroxy-3-acetoxy-4-methoxy-, m .p. 143°, and  H 2- P t 0 2-A cO H  
affords 3 : G-dihydroxy-4-methoxy-phenylacetamide, m .p. 152— 153°. 
R eduction  of 0-NO2,C6H 1-CH2-CO2H , 3 : 4 : 6 : 1- 
(0M e)2C6H 2(NO2)-CH2-C 02H , and  3 : 4 : 6 : 1- 
C H 20 2:C6H 2(N 0 2)-CH2-C 02H  (VI) w ith  H 2-P d -A cO H -H C l gives, as 
expected , m ain ly  th e  N H 2-acid hydrochlorides, which are therm o- 
labile. T he free N H 2-acids are b e st ob tained  b y  reduction  w ith  
H 2-P d -M eO H  and  add ing  C6H„ to  th e  resu lting  so lu tion ; th ey  can  
be  d iazo tised  and  coupled w ith  j8-C10H ,-O H . . G-2'-Hydroxy-V- 
naphthaleneazo-3 : 4-dimethoxy-, m .p. 214— 215°, and  -3 : 4-methylene- 
dioxy-phenylacetic acid, decom p. 228— 229°, a re  described. 3 : 4 : 1 -  
C H 20 2:C6H 3-CH2-C 0-N H 2 and  H N O a a t  0° give G-nitro-3 : 4-methyl- 
enedioxyphenylacetaniide, m .p. 218— 219°, hydrolysed (6n-HC1) to
(VI), new m .p. 184— 185°, also ob tained  b y  n itra tio n  of homo- 
p iperonylic  acid. Isa tin  (1 mol.) and  (IV) (1 mol.) in  AcOH-12n-HC1 
give 5 : G-dimethoxyindigotin, decom p. 334°. Excess of B r and  (IV) in 
boiling CHC13 afford a tribrom o-oxindole, m .p. 187°, converted  by  
boiling 2N-NaOH in to  l-bromo-G-hydroxy-5-methoxyisatin, decom p. 
280° (darkens 250°). N a N 0 2 an d  (IV) in  AcOH give 5 : 6-dimethoxy- 
isa tin -3-ox im e, m .p. 213— 214° (unaffected b y d il. acid, alkali, A cO H -
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H 20 2, or sh o rt trea tm e n t w ith  A c 0 H -H 2S 0 4 ; b o i l i n g  acid ultim ­
a tely  causes dem ethylation), reduced (H 2, P d , 80%  H C O , H H  ,b  U 4) 
to  3-amino-5 : 6-d im ethoxyoxindole; th e  hydrochloride of th is  w ith  
h o t 2N-NaOH in air affords 5 : G-dimethoxyisatin, decom p. 250 -252 
(darkens 220°). 5 : G-Methylenedioxyisatin-3-oxime, m .p. 242 ,
sim ilarly  gives 3-amino-5 : 6-methylenedioxyoxindole hydrochloride, 
decomp. 200°, an d  thence 5 : 6-m ethylenedioxyisatin , decom p. 
284°. H - B -

Synthesis of 2-pyridyl- and 2-quinolyl-dialkylcarbinols. B. Em-
m ert and E. P iro t {Ber., 1941, 74, [B], 714— 719; cf. A., 1939, II, 
387).— A ddition of HgCl2 in eyclopentanone to  Mg in  anhyd . C5H 5N 
gives (cf. loc. cit.) l-2 '-pyridylcyclopentanol, b .p . 137—-138°/13 mm., 
m .p. 84°, and  1 : 1'-d ih y d ro x y -1 : l'-dicyclopentyl. Sim ilarly, cyclo- 
hexanone gives 1-2'-pyridylcyclohexanol (I), b .p . 143— 144°/13 mm., 
m .p. 43°, and  1 : 1'-d ih y d ro x y -1 : l'-dicyc/ohexyl. W ith  cam phor 
(synthetic) A1 m u st be used for M g; 5%  of 2'-pyridylborneol, b.p. 
155— 1570/12 m m., is th u s  ob tained. D eh y d ra tio n  (K H S 0 4 a t  150°; 
conc. H 2S 0 4 a t  100°) of (I) gives (?) \-2 ’-p y r id y l- \x-cyc\ohexene, b.p. 
259°. W ith  quinoline, use of m uch A1 an d  HgCl2 is necessa ry : 
COMe2 th u s  affords 2-quinolyldimethylcarbinol, m .p. 67° (picrate, 
m .p. 110°), also ob tained  from  Me quinoline-2-carboxylate and 
M gM el; COM eEt gives 2-quinolylmethylethylcarbinol, b.p. 126—• 
128°/0-l m m. (picrate, m .p. 92— 93°); eycfohexanone gives 1-2'- 
quinolylcyclohexanol, m .p. 66° (picrate, m .p. 145°). T he Mg or A1 
is ac tiv a ted  w ith  I. No reaction  occurs w ith  2 : 6-dim ethylpyridine, 
COMe2, Al, and  HgCl2. T he reaction  canno t be applied to CO- 
esters, diketones, and  R C H O ; u n sa tu ra ted  ketones and  C H PhlN Ph 
(for C6H 5N) are resinified. C i0Hs (f°r  C 5H 5N) does n o t react. I t  
is unlikely  th a t  rad icals p lay  an y  p a r t  in  th e  re a c tio n ;
CR R'(MgCl)-OMgCl m ay  be an  in te rm ed iate . H. B.

Solution colours of phenol betaines of the quinoline series. W.
Schneider and  A. P o th m an n  [Ber., 1941, 74, [B], 471— 493).—
7-H ydroxy-2-phenylquinoline-4-carboxylic acid is decarboxylated 
by  d istillation  w ith  H g to  7-hydroxy-2-phenylquinoline (I), m.p.
229— 230°, which w ith  Me2S 0 4 a t  120— 130°followed by  aq. K I gives 
th e  methiodide (II), m .p. 223°. 7-M ethoxy-2-phenylquinoline [from
(I) and  C H 2N 2 or by  decarboxylation  of T-methoxy-2-phenylquinoline-
4-carboxylic acid, m .p. 23S° (from PhCH O, A cC 02H, and m-anisidine 
in  E tO H  a t  70— 80°)] sim ilarly  gives a methiodide, m.p. 206°, con­
verted  by  H B r [d 1-78) a t  140° (sealed tube) followed by aq. K I 
in to  (II). A basic methiodide, (C1GH 13ON)2,H I, m.p. 216°, is ob­
ta in ed  from  (II) and  Ag20  in  cold H aO ; in  w arm  H 20 , l-hydroxy-2- 
phenylquinoline methyl betaine ( +  2H 20 ) (III), m.p. 85° (rapid), 253° 
(slow heating), results. 6-M ethoxy-2-phenylquinoline-4-carboxylic 
acid, m .p. 237° (from PhCH O , A cC 02H, and p-anisidine), is dem ethyl- 
a ted  (HBr) an d  th en  decarboxylated  (Hg) to  6-hydroxy-2-phenyl- 
quinoline, m .p. 218°, th e  methiodide (-f-EUO), m.p. 110— 111° (rapid), 
188° (slow cau tious heating), of which w ith  Ag20 - H 20  gives th e  im ­
p u re  betaine ( +  > 1 H 20 ) , m .p. 165— 166°. The colours of th is  and
(III) in  various solvents (detailed) are similar. I t  is im m ateria l for 
colour p roduction  w hether quinonoid form ation can occur or not. 
In  accordance w ith  th is  view th e  betaine ( + 4 H 20 ) , m .p. 85° (rapid), 
217° (slow heating), from  2--p-kydroxyphenylquinoline methiodide 
( +  H 20 ) , m .p. 209— 210°, and  Ag20 - H 20  shows th e  characteristic  
colour changes of phenol betaines. 2-p-H ydroxyphenylquinoline-
4-carboxylic acid, m .p. 330°, is p repared  from  p-O H -C 6H 4,CHO, 
A cC 02H, and  N H 2Ph. In tro d u ctio n  of •CHICH* or •CH'.CH-CHICH- 
betw een th e  quinoline an d  P h  rings causes a  considerable deepening 
in  colour. 2 -p-H ydroxystyrylquinoline  (IV) gives (cf. Vonderwahl, • 
Diss., Geneve, 1913) a  methiodide ( +  H 20 ) (V), m .p. 256°, and  an 
ethiodide ( - fE tO H ) (VI), m .p. 231° [described by V onderwahl as
(V)] [readily  ob tained  from  2-m ethylquinoline ethiodide (VII) and 
p-O H -C GH 4-CHO in E tO H -p iperid ine], W ith  AgaO or, be tte r, short 
tre a tm e n t w ith  boiling aq. E tO H -N H 3, (V) gives a  basic methiodide, 
(C18H l 50 N )4,H I,6 H 20 ,  m .p. 149°, converted  by  aq. E tO H -N H 2 
in to  th e  betaine ( - f 3 H ,0 ; 0-5H2O lost rap id ly  in  a ir ;  l-5 H aO lost 
in a  desiccator), m .p. 212° (sinters 190°); (VI) (in AcOH) w ith  excess 
of N aO H  affords th e  ethyl betaine ( +  3H 20 ) , m .p. 152°. The colours 
of b o th  beta ines are sim ilar. T he beta ines (not isolated except in 
CHC13) from  2-m -hydroxystyrylquinolinc methiodide (-f-H20 ), m.p. 
244° (decom p.), and  ethiodide ( +  H 20 ) ,  m .p. 231°, show relatively 
ligh ter colorations (yellow changing to  r e d ; ? change of dissolved 
h y d ra te  to  anhydride) w hich are independen t of tem p ., indicating 
th e  possibility  of a  quinonoid lim iting  s ta te  in  hydroxyphenyl- 
quinoline derivatives. CH-PhCl an d  (IV) a t  200— 210° give the 
hydrochloride ( +  2H 20 ) , m .p. 292° (lit. 264— 266°), of (IV) and  the 
im pure  benzylochloride. The la tte r  w ith  aq. N aO H  in  CHC12 
affords th e  benzyl betaine (-)-H20 ) , m .p. 143— 144° (softens from 
130°), which shows a little  deeper solution colours th a n  th e  Me and 
E t  analogues. 4-p -Hydroxystyrylquinoline methiodide (-f-l-5H 20 ), 
m .p. 131" or 260° (stable) (from th e  4-Me d eriv a tiv e  an d  p- 
OH-C0H 4,CHO in  E tO H -p iperid ine), gives (NaOH) th e  betaine 
( - f3 H 20 ) , m .p. 234° (sinters from  207°), which are d is tin c tly  
deeper in colour th an  th e  2-derivatives. £-OM e-C6H 4-CH:CH-CHO 
(VIII) could no t be condensed w ith  various q u a te rn a ry  iodides b u t 
w ith  (VII) in  E tO H -p iperid ine  gives 2-S-p-anisyl-A ^-butadienyl- 
quinoline ethiodide, m .p. 259°, dem ethy la ted  (aq. A cO H -H B r) to  th e
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¥ i \ Hr J j ‘̂ d ld e ' m  P- 193— 194°, which affords th e  im pure betaine 
' l_,oir±2 0 ) (shows th e  expected  deepening in colour). A ttem p ted  
condensation  of 4-m ethylquinoline ethiodide and  (VIII) in H C 0 2H 
a t 100 ^gavc, unexpectedly , 4-m ethyl-l-etkylqu in olin iu m  tri-iodide, 
m.p. 91 . Mrith som e of th e  beta ines studied , e.g., those from  (V) 
and (VI), i t  is found th a t  for solvents, of decreasing solvating  pow er 
there is an  increasing d e p th  in  th e  colour; in  PhM e, C5H SN, and  
dioxan th e  colours a re  displaced slightly  tow ards th e  red an d  heating  
above room  tem p, produces no deepening. H. B.

8-H ydroxyquinoline-5-sulphonam ide.— See B., 1943, I I I ,  256.
Syntheses and transformations of natural substances under 

conditions possible in the cell. VIII. Biogenesis of 1-benzyl- 
1 : 2 : 3 :  4-tetrahydroBoquinoline alkaloids. Synthesis of 6 : 7-di- 
hydroxy-1-3' : 4'-m ethylenedioxybenzyl-l : 2 : 3 : 4-tetrahydrozso- 
quinoline under conditions possible in the cell. C. Schopf and  W. 
Salzer (A nnalen, 1940, 544, 1— 30 ; cf. A., 1936, 1002; 1937, I I ,  
526).— C ontrary  to  H ah n  e ta l . (A., 1937, I I ,  76), 1-benzyl-1 : 2 : 3 : 4- 
tetrahydroisoquinolines can  be synthesised under “  n a tu ra l ”  
conditions from  Ar-[CH 2]2-N H 2 and  C H 2Ar'-CHO provided th a t  Ar 
has a group ac tiv a tin g  th e  o-position. N a tu ra l alkaloids containing 
OAlk in th e  B z  nucleus a re  form ed by  w ay of th e  O H -derivatives, 
which are a lk y la ted  a fte r  cyclisation. T he condensation  occurs a t  
pH 3— 7; a t  p H  7 i t  is ex trem ely  rap id  (30%  in  13 min.). Self­
condensation of C H 2Ar'-CH O occurs in  acid  solution, b u t a t  pH  
—7 is no t rap id  enough to  in te rfere  appreciab ly  w ith  th e  form ation 
of the isoquinoline derivative . 3 : 4 :  1-CH20 21C6H 3-CH2-0 H  [prep, 
from piperonal by  Al(OPr0)3-P r£ O H  a t  95°], m .p. 51°, b.p . 151°/13 
mm., w ith SOCl2—CHC13- C 5H 5N  gives th e  chloride, b .p . 130°/13 m m., 
and thence (N a C N -E tO H -H 20 ) th e  nitrile, b .p . 164°/14 m m ., and  
(alkali) hom opiperonylic acid, m .p. 128°. T his w ith  3 : 4 : 1 -  
(CH2P h '0 )2C6H 3-[CH2]2-NCO (prep, in  s itu  from  th e  hydrazide by  
way of the  azide) in  boiling C6H 6 gives C 0 2 and  piperonyl-fi-3 ' : 4'- 
dibenzyloxyphenylethylam ide (74% ), m .p. 119— 121°, converted  by  
PC15 in CHC13 a t  < 0 °  and  th en  room  tem p, in to  6 : 1 -d iben zyloxy-l-  
piperonyl-3 : 4-d ihydroisoquinoline hydrochloride (70% ), m .p. 205—- 
207° [gives th e  m ethiodide  (I), m .p. 204— 205°, of th e  base], which w ith  
Zn dust in boiling 50%  A cO H  gives 6 : 7-dibenzyloxy-, sin ters 105°, 
m.p. 108°, and  w ith  H 2- P t 0 2 an d  th en  P d -B a S 0 4 in  MeOH gives 
6 : 7-dihydroxy-1-p iperony l-l : 2 : 3 : 4 -tetrahydroisoquinoline  (II), 
sinters 123°, m .p. 128° (decomp.) [hydrochloride (III), + 2 E tO H , 
m.p. 256° (decom p.); p icra te , sin ters 153°, m .p. 159° (decomp.)].
(Ill) is determ ined  (95-5— 99% ) in  presence of 3 : 4 : 1 -  
(OH)2C6H3-[CH2]2*NH2,H B r (IV) in  m uch H 20  by  p p tn . of th e  
picrolonate, m .p. (anhyd.) 243° (decomp.) or ( + x H 20 ) swells a t  
159°, m.p. 165— 170° (tu rb id ), decom p. 238— 240°. W ith  AgOAc 
and then Zn d u st in  aq. A cO H  a t  th e  b.p. e tc ., (I) gives 6 : 1-di- 
benzyloxy-l-p iperonyl-2-m ethyl-l : 2 : 3 : 4-tetrahydroisoquinoline  
hydrochloride, + 0 -5 H 2O (reta ined  a t  60°/high vac.), m .p. 105— 115°. 
Safrole oxide (prep, by  BzOaH  in  CHC13-; 50%  yield), b.p. 149—- 
150°/11 mm., in  boiling 10%  A cOH gives th e  glycol (90%), m .p. 
82°, which w ith  Pb(O A c)4 gives hom opiperonal (V). (V) is read ily
determined in  H 20  by  p p tn . of its  sem icarbazone, m .p. 180°. (V)
is stable for 3 days a t  p H  3— 5, b u t undergoes self-condensation in 
~24 hr. a t  p H  7 or 1 hr. a t  p H  9. The ra te s  of d isappearance of (V) 
and form ation of (II) from  m ix tu res of (IV) (l.m o l.)  and  (V) (IT  
mol.) in H 20  (~ 0  01m.) are de term ined  a t  p H  3—-7 and  25°. (V)
disappears faster th a n  (II) is form ed, p a rticu la rly  a t  p H  7; in  such 
cases the  sem icarbazone is form ed a fte r  h eating  b u t n o t in  th e  cold ; 
it is assum ed th a t  condensation  gives in itia lly  an d  reversibly 
(OH)2C6H 3-[CH2]2-N:CH-CH2-C6H 3:CH 20 2 or irreversib ly  (II). 
3 : 4 :  1-CH20 2:C„H3,C H 2>C 0 -C 0 2H  is determ ined  in  H 20  as th e  
p-nitrophenylhydrazone, m .p. 201°. T he ra te  of its  condensation  
with (IV) is faster a t  p H  7 th a n  a t  p H  5, b u t in  all cases m uch slower 
than th a t  of (V). T hus, syn thesis of isoquinoline alkaloids is by  w ay 
of the aldehydes ra th e r  th a n  of th e  p y ruv ic  acids. R . S. C.

Photographic sensitisers derived from quinaldine. M. Q. D oja 
and D. P rasad  [J . In d ia n  Chem. Soc., 1943, 20, 153— 158; cf. A., 
1943, I I , 172).— p -N E t2-C6H 4-CHO an d  qu inaldine m ethiodide, w ith  
piperidine in  h o t E tO H , give 2-p-diethylam inostyrylqu inoline  
methiodide, m .p. 190°, y ield  40% , range of pho tographic  sensitisation  
4200— 6350 a .  and  of un iform ly in tense  sensitisation  4400— 5250 a .  
Corresponding figures for o th er alkiodjdes, ob tained  sim ilarly , a re  : 
Et 230° 76%  4200— 6400, 4350— 5000 a .  ; P ra, 198°, 67% , 4250—  
6150, 4400— 5000 a .  ; B u a, 111°, 31% , 4200— 6350, 4350— 5000 a . ,  
respectively. O ptical an d  dyeing p roperties a re  described. The 
syntheses have  n o t been q u ite  successful in  producing a  single sen- 
sitiser for p an ch ro m atic  p lates, owing to  th e  failure to  sensitise for a 
short region in  th e  blue-green p o rtio n  of th e  spectrum . Q uinaldine  
n -propiodide, m .p. 145— 146°, an d  n-butiodide, m .p. 193°, are new.

S. A. M.
Chemical constitution and antiplasmodic action. VI. Hetero­

cyclic derivatives o! 8-aminoquinoline and oi 8-am ino-6-m ethoxy- 
quinoline. E . C erkovnikov, V. Prelog, and  P . S tern  (Helv. Chim . 
A cta , 1943, 26, 1180— 1185).— 8-A m ino-6-m ethoxyquinoline,
B rT C H J --Br, and  C aC 03 in  E tO H  a t  150° afford S-piperid ino-d-  
methoxyquinoliyie, b.p . 240°/0-8 m m ., m .p. 57— 58° (dihydrochloride, 
m  p 141— 142°); in  absence of 0aC O 3 hydro ly»s of OMe occurs.

U nder sim ilar conditions Br-[CH2] 6-Br yields 8-hexam ethyleneim ino-6- 
m ethoxyquinoline, b.p . 240— 245°/0-7 m m. (d ip icra te , m .p. 168—- 
169°; dihydrochloride; dipicrolonate, m .p. 222— 223°). A nalo­
gously 0 ([C H 2]2-C1)2 gives 8-morpholino-6-m ethoxyquinoline, b.p . 
238°/0-5 m m. m .p. 122— 123° (su lphosalicylate, m .p. 235— 236°), and  
S([CH2]2-C1)2 yields 8-thiomorpholino-G-methoxyquinoline, b .p . 240—  
241°/0-3 m m. (picrate, m .p. 190— 191°; hydrochloride, m .p. 218—■ 
219°). 8-4'-A m inopiperidino-8-m ethoxyquinoline, b.p . 205— 209°/0-l 
mm. [trihydrochloride (I), m .p. 219— 220°; dipicrate, m .p. 209— 210°], 
is derived from  N H 2-CH([CH2]-B r)2,H B r. (I), K O H , and  
C P fC H Jj'N E tj.H C l in  abs. E tO H  a t  140° yield 8-4'-y-diethylam ino- 
propylam inopiperid ino-8-m ethoxyquinoline, b.p. 235°/0-2 m m. [tetra- 
hydrochloride, m .p. 217— 218° (decomp.)]. 8-4'-D im ethylam inopiper- 
idino-8-m ethoxy quinoline, b.p. 225— 230°/0-3 m m ., gives a  dipicrate, 
m .p. 208— 209° (decomp.). Com pounds which do n o t con ta in  OH 
or OMe a t  C(6) are physiologically inactive. Of th e  rem aining 
com pounds only those are active which have a t  least one free H  
u n ited  to  N ; th is  is n o t necessarily u n ited  tq, th e  N  a tom  d irec tly  
a tta ch ed  to  th e  quinoline nucleus. H . W.

Synthesis oi nitrogen-containing heterocyclic rings. XXI. 
Synthesis of dibenzquinolizine derivatives. IV. Synthesis of 
2' : 3' : 2"  : 3"-tetram ethoxy-l : 2 : 6 : 9-tetrahydro-3 : 4-7 : 8-di- 
benzquinolizine. S. Sugasawa, K . K odam a, and  H . Inag ak i. 
XXII. Oxidation of jS-phenylethylpyridinium salts. II. S. Suga­
sawa and  H. Shigehara (B er., 1941, 74, [B ], 455—459, 459—469).—
X X I. E t  jS-keto-y-3 : 4 -d im ethoxyphenylbu tyrate  [from 3 : 4 : 1 -  
(OMe)2C6H 3-CH2-COCl and  C H N aA c-C 02E t  in E t ,0  followed by 
aq. N H 3-N H 4C1] w ith  3 : 4 : 6 :  l-(OM e)2C6H 2(N H 2)-CHO in E tO H - 
piperid ine a t  29— 30° gives E t  6 : 1 -dim ethoxy-2-3' : 4'-dim ethoxy- 
benzylquinoline-3-carboxylate, m .p. 140° (picra te, decom p. 179°; 
1 : 2 : 3 :  4-H 4-derivative, m .p. 94— 95°, readily  obtained b y  H 2— 
P t 0 2-d il. HC1). The free acid, decomp. 230°, w ith  Cu chrom ite in  
quinoline a t  230— 235° gives 6 : 1 -dim ethoxy-2-3' : 4'-dimetlioxy- 
benzylquinoline (I), m .p. 205° (decomp.) (sinters ~100°) (hydro­
chloride, decomp. 234°; picrate , decomp. 199— 200°), which is only 
slowly reduced to  th e  1 : 2 : 3 :  4 - / /4-derivative, m .p. 99— 100° 
[hydrochloride (II), decom p. 212— 213°; 1-B z  derivative, m .p. 176°;
1 -M e  deriva tive  picrate , m .p. 148— 149°, ob tained  by  reduction  
( S 2, PtO„, E tO H ) etc. of th e  m ethosulphate of (I)]. (II) w ith  40%  
CH 20  and  2«n-HC1 a t  100° affords 2' : 3 ' : 2"  : 3"-tetram ethoxy- 
1 : 2 : 6 :  9-tetrahydro-3 : 4-7 : 8-dibenzquinolizine (III), decOmp. 80° 
(becomes red) (methiodide, decom p. 197— 198°). T he unstab le  
hydrochloride, decomp. ~180° (sinters and  becom es red  ~90°), of
(III) is dehydrogenated  b y  passing a ir th rough  a  so lu tion  in  E tO H  
contain ing  P t-b la c k ; th e  p roduct w ith  K I in  aq. HC1 gives a  (?) 
tetram ethoxydibenzquinolizinium  iodide, C21H 20O4N I, m .p. 235°.

X X II. The generalisation previously m ade (A., 1939, I I ,  281) 
regarding th e  oxidation  of 1-^-ary le thylpyrid in ium  salts to  1-jS- 
arylethyl-2-pyridones is now found to  be invalid . 2 -Phenyl-
4-3’ : 4‘-dim ethoxy-8'-methylbenzylidene-5-oxazolone, m .p. 167— 168-5° 
[from 3 : 4 : 6 :  l-(OM e)2C6H 2Me-CHO, N H B z-C H 2-C 02H, and  AcaO - 
NaOAc a t  100°], is hydrolysed (10%  N aO H  in  H 2) to  3 : 4-dim ethoxy-
6-m ethylphenylpyruvic acid, m .p. 195— 196-5°, which is oxidised 
(H 20 2) to  6-m ethylhom overatric acid, m .p. 102— 104°, purified 
th rough  its  E t  ester (IV), b.p. 162— 164-5°/4 m m. B ouveau lt-B lanc  
reduction  of (IV) gives 3 : 4 : 6 :  l-(OM e)2C6H 2Me-[CH2]2,OH, b .p . 
166— 168°/4 m m . (p-nitrobenzoate, m .p. 114-5— 116°), th e  bromide, 
b.p. 158— 159°/4 m m. (prep, by  P B r3), of which w ith  C 5H 5N a t  110° 
affords 1-/5-3' : 4 '-d im ethoxy-8'-m ethylphenylpyrid in ium  bromide, m .p. 
154— 156°. T his is oxidised b y  aq. N a O H -K 3Fe(CN ) 6 to  th e  non- 
cryst. 2-pyridone, which is converted  by  POCl3 followed b y  aq. 
HC1-K I in to  1' : 2'-dim ethoxy-4'-m ethyl-3  : 4-dihydro-5 : 10-dehydro-
1 : 2-benzquinolizin ium  iodide, decom p. 186-5— 187° (becoming red) 
[the corresponding chloride read ily  absorbs 3 H 2 ( P t0 2-E tO H ) to  give 
a  te r t -base (hydriodide, m .p. 225—226°)]. o-M ethoxybenzylidene- 
rhodanine, decom p. 250° (from o-OMe-C6H 4-CHO, rhodanine, and  
A cO H -N aO A c a t  100°), w ith  15%  N aO H  gives o- 
0M e-CeH 4-CH2-CS-C02H, m .p. 133— 135°, converted  b y  E tO H -  
N a O E t-N H 2OH ,H C l in to  o -an isy lpyru v ic  acid  oxim e (V), decom p. 
162-5°. Crude (V) w ith  Ac20  affords o-OMe-C6H 4-CH2-CN, new m .p. 
71°, whence 0-OMe-C6H 4-CH2-CO2E t, b.p. 135°/10 m m ., an d  o- 
OMe-C6H 4-[CH2]2-OH, b.p. 123— 124°/8 m m. (p-nitrobenzoate, m .p. 
5 9 °). 1 -/3-o-A nisylethylpyridinium  brom ide (corresponding picra te , 
m .p . J 14— 115-5°) is oxidised to  \-fi-o -an isylethyl-2 -pyridone, m .p. 
130— 131°, 2 : 3 :  l-(OM e)2C6H 3-[CH2]2-OH, b.p. 125— 128°/2 m m. 
(p-nitrobenzoate, m .p. I l l — 112°), gives th e  - py rid in iu m  brom ide 
(corresponding picrate , m .p. I l l — 112°), converted  (as above) in to  
th e  2-pyridone and  thence in to  3' : 4'-dim ethoxy-3 : 4-d ihydro-5  : 10- 
dehydro- 1 : 2-benzquinolizin ium  iodide, decom p. 182° (corresponding 
p icra te , m .p. 135— 136°). R eduction  (H 2, P t 0 2, E tO H ) of th e  
chloride affords 3 ' : 4 '-dim ethoxy-3 : 4 : 6 : 7 : 8 : 9 -hexahydro -l : 2- 
benzquinolizine (picrate, m .p. 147-5°; hydriod ide, m .p. 170°).
2 : 5-D im ethoxybenzylidenerhodanine, m .p. 243°, sim ilarly  y ields 
2 : 5-dim ethoxyphenylpyruvic  acid  oxim e, m .p. 153° (decom p.) (in te r­
m edia te  thio-acid , decom p. 186°), 2 : 5-dim ethoxybenzyl cyan ide, 
m .p. 54— 55°, 2 : 5 :  l-(0 M e)2C 6H 3-C 02E t, b .p . 162— 165°/8 m m ., 
2 : 5 : l-fO M eJjC jH j’fC H Jj-O H , b.p. 161°/8 m m . (p-n itrobenzoate, 
m .p. 76— 77-5°; bromide, b .p . 149— 150°/8 m m .), th e  p y r id in iu m
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bromide, m.p. 53— 54-5°, and  picrate, m .p. 122°, th e  crude 2-pyridone, 
1 ' : Y-dimethoxy-3 : i-dihydro-5  : 10 - dehydro - 1 : 2 - benzquinolizinium  
iodide, m .p. 156— 157-5°, and  chloride, m.p. 63°, an d  1' : 4 '-di- 
m ethoxy-3 : 4 : 6 : 7 : 8 : 9-hexahydro-l : 2-benzquinolizine (picrate, 
m .p. 127— 128-5°; methiodide, m .p. 158— 159°).

f3-Nitro-2 : 5-dimethoxy styrene, m .p. 119— 120-5° [from 2 : 5 : 1 -  
(OMe)2C6H 3-CHO and  M eN 02in E tO H -N H 2Me], is reduced electro- 
ly tically  in E tO H -A cO H -conc. HC1 a t  a  P b  cathode to  2 : 5 : 1 -  
<OMe)2C6H 3-[CH2]2-N H 2. The A c  derivative, m .p. 98— 99°, of th is 
gives 5 : 8-d im ethoxy-l-m ethyl-3  : 4-dihydroisoquinoline, b .p . 144—  
147°/2 m m ., m .p. 67— 68° (methiodide, m .p. 198— 199°); ca ta ly tic  
reduction  of th e  m ethochloride, m .p. 123— 125°, affords 5 : 8- 
d im ethoxy-1 : 2 -d im ethyl-l : 2 : 3 : 4-tetrahydroisoquinoline, b.p. 
149— 150°/5 m m. (picrate, m .p. 209— 210°). The m ethosu lphate  of 
th is  w ith  ~ 3 0 %  K O H  a t  100° gives /3-2 : 5-dim ethoxy-6-vinylphenyl- 
e thy ld im ethy lam ine, b.p. 147— 150°/10 m m. (picrate, m .p. 170—  
172°), reduced to  th e  6-E t derivative, b.p. 166— 169°/25 mm. 
{picrate, m .p. 182— 183°), which on fu rth er exhaustive m ethy lation  
gives a p ro duct oxidised (K M n04) to  3 : 6 : 1 : 2-(OMe)2C6H 2(CO)20 .

H .  B .
Synthesis of nitrogen-containing heterocyclic ring’s. XXIII. 

Synthesis of ethyl 2' : 3'-dimetboxy-9-methyl-3 : 4 : 6 : 7 : 8 : 8- 
hexahydro-1 : 2-benzquinolizine-7-carboxylate. S. Sugasawa, K. 
Sakurai, and  T. O kayam a (B er ., 1941, 74, [B], 537-—541).— 3- 
Carbomethoxy-, decom p. 197°, 3-carbethoxy-, decom p. 195°, and 
3-carbamyl-, m .p. 209°, -1 -p-phenylethylpyridinium bromide (from 
P lr[C H 2]2-Br and th e  nicotinic acid derivative  in xylene) are all 
oxidised by  alkaline K 3Fe(CN )6 to  \-fi-phenylethyl-2-pyridone-5- 
carboxylic acid (I), m .p. 190°. R eduction  (N a-H g, H 20 ) of (I)
gives \-fl-phenylethyl-2-piperidone-5-carboxylic acid (II), m .p. 140—- 
141°. Ph-[CH2]2vNH2 and  E t 2 a-form ylglutarate give a  p roduct 
which is reduced slowly by  H 2—P t 0 2-E tO H -A cO H  to  th e  E t  ester

of (I I ) ; E t2 a-form ylsuccinate 
sim ilarly gives th e  E t  ester, b.p. 
170— 180°/4 m m., of 1 -fl-phenyl- 
ethyl - 2 - pyrrolidone - 4 - carboxylic 
acid, m .p. 192— 193°. E t2 o- 
form yl - a - m ethy lg lu tara te, b.p.
108— 113°/4 m m. (from

CHMe CH-CO E t  C 0 2E t ,[CH2]2-CHMe-C02E t,
'-Tuue H C 0 2E t, and  N a in  E t 20 ), w ith

V h  3 : 4 : 1 -  (OMe)2C6H 3-[CH2]2-N H 2
2 sim ilarly affords E t  1-/3-3' : 4'-

dimethoxyphenylethyl-3-raethyl-2-piperidone-5-ca.rboxylate, b.p. 208—  
215°/4 m m., converted by  POCl3 in  boiling PhM e in to  2' : S'-di- 
methoxy-1 - carbethoxy - 9 - methyl - 3 : 4 : 6 : 7 : 8 : 9-hexahydro-5 : 10- 
dehydro-1 : 2-benzquinolizinium chloride, m .p. 177— 178°, which is 
reduced (H2, P t 0 2, E tO H ) to  E t 2':3'-dimethoxy-9-methyl-3: 4:6: 7: 8:9- 
hexahydro-\:2-benzquinolizine-l-carboxylate (III), m .p. 115— 116° 
(possibly one of th e  r-form s). H. B.

Chemical constitution and antiplasmodic action. V. Derivatives 
of 2-chloro-5-amino-7-methoxyacridine. V. Prelog, E. R ajner, and  
P . S tem  (H elv. Chim. Acta, 1943, 26, 1172— 1180).— The following 
a re  obtained from  th e  o-Br-ester and  sec. am ine (2 mols.) in  C6H 6 
.at 100° : E t a-diethylaminovalerate, b.p. 85°/15 m m. (reineckate, m .p. 
123°); E t a-dipropylaminobutyrale, b.p. 90°/16 m m . (picrate, m .p. 
9 4 °); E t a-dibutylaminobutyrate, b.p. 133°/17 m m. (reineckate, m .p. 
119°). R eduction (B ouveault-B lanc) of th e  appropria te  N H 2-ester 
.gives the  following : fi-dipropylaminopropan-a-ol, b.p. 92°/12 mm. 
(reineckate, m.p. 128°); (3-dipropylaminobutan-a-ol, b.p. 100°/16 mm. 
(hydrochloride, m .p. 121°); fi-dibiitylaminobutan-f}-ol, b.p. 125°/16 
mm. (reineckate, m .p. 125°); fi-diethylaminopentan-a-ol, b.p. 91°/16 
m m . (reineckate, m.p. 127°). T rea tm en t of th e  hydrochloride of th e  
N H 2-alcohol w ith  SOCl2 in  CHC13 and  of th e  resulting  chloride w ith  
18% N H 3-M eO H  a t  100— 120° leads to  th e  following : fi-diethyl- 
aminopropylamine, b.p. 67°/18 m m. (picrate, m .p. 127°), and  di-(fl- 
diethylaminopropyl)amine, b.p. 150°/18 mm. (picrate, m .p. 132°); 
fl-diethylamino-n-butylamine, b.p. 80°/20 m m. (picrate, m .p. 153—  
154°), and  di-(/3-diethylam inobutyl) am ine, b.p . 145°/20 m m. 
(dipicrate, m .p. 143°); fi-dietkylaminoamylamine, b.p. 84°/16 mm. 
(picrate, m .p. 163°); fi-dipropylaminopropylamine, b.p. 89°/12 mm. 
(dipicrate, m .p. 187°), and  di-(fl-dipropylaminopropyl)amine, b.p. 
165°/12 m m. (dipicrate, m .p. 151°); ¡3-dipropylaminobutylamine, b.p. 
115°/18 m m. (picrate , m .p. 170°) ; fl-dibutylaminobutylamine, b.p. 
119°/16 m m. (picrate, m .p. 164°); p-piperidinopropylamine, b.p. 
85°/25 mm. (picrate, m .p. 220°), and  di-(f3-piperidinopropyl)amine, b.p. 
175°/25 m m. (picrate, m .p. 169°); fl-piperidinobutylam ine , b .p . 94°/ 
25 m m . (dipicrate, m .p. 198°); a-aniinomethylquiniiclidine, b.p. 118°/ 
14 mm. (dipicrate, m .p. 213°). Passage of N H , th rough  2 : 5- 
dichloro-7-m ethoxyacridine in PhO H  a t  170— 180° gives 2-chloro-b- 
amino-l-methoxyacridine  ( I ) ,  m .p. 267° (lactate, m .p. 221— 222°). 
Analogous m ethods lead to  th e  io\lo'wing2-chloro-l-methoxy-acridines:
5-a-quinuclidylmethylamino- (II), m .p. 157° (trihydrochloride, m .p. 
282°); 5 -fl-piperidinopropylamino-, m .p. 165°; 5-/3-piperidino-,
butylamino-, m .p. 139°; 5-fl-diethylaminopropylamino-, m .p. 115° 
■(trihydrochloride, m .p. 254°); 5-$-diethylaminobutylamino- [trihydro­
chloride ( - f lH » 0 ) , m .p. 245-5°]; 5-/3-diethylaminoamylamino-, m .p. 
112° [trihydrochloride, ( - f l H 20 ) , m .p. 219— 220°]; 5-fl-dipropyl-

am inopropylam ino-, m .p. 146° (dihydrochloride, m .p. 242°); 5-ft- 
d ipropylam inobutylam ino- [dihydrochloride (III), m .p. -40  ] ;
5-/J-dibutylam inobutylam ino- [dihydrochloride ( +  1H 20 ) , m -P- "18 ]. 
(I) is devoid of antiplasm odic action. (II) and  com pounds with 
d ialkylam ino-groups in  th e  side-chain are h ighly  a c t iv e ; (H I) is 
exceptional in  being slightly  toxic. Substances w ith  a piperidine 
residue are inactive. H . W.

Polynuclear condensed systems with heterocyclic rings. VII. 
Ring-closure of 3-phenyl- and 3-benzyl-7 : 8-benzocinchonic acids.
W . Borsche an d  M. W agner-R oem m ich (A n n alen , 1940, 544, 272— 
279; cf. A., 1937, I I ,  519; 1939, I I ,  348).— 3 -P h en y l- l : 8-benz­
cinchonic acid, m .p. 282° (decomp.), is ob tained  from  a-CwH ,-N H a
(I), C H 2P h-C O C O ,H  (II), and  C H 20  in  h o t aq. E tO H  (22%  yield) 
o r from  a-C10H ,-N H -C H O  (III) and  (II) in  E tO H  a t  room  temp. 
(42%  yield) and, when m elted w ith  Cu-bronze, gives 3 -phenyl-l : 8- 
benzquinoline, m .p. 106— 108°. (I) and  (II) w ith  MeCHO in  hot 
E tO H  or PhCH O  in  h o t AcOH gives 3-phenyl-2-m ethyl-, m .p. 292°, 
and  2 : 3-d ip h en y l-l : 8-benzcinchonic acid, m .p. 271°, respectively, 
and  thence 2 : 3 -d ip h en y l-l : 8-benzqninoline, m .p. 144°. 
Ph-[C H 2]2-CO-C02H  (IV), (I), and  PhC H O  in  E tO H  give 2-phenyl-3- 
ben zy l-l : 8-benzcinchonic acid  (V), m .p. 278° (decomp.), and  thence
2-phenyl-3-benzyl-l : 8-benzquinoline, m .p. 132— 134°. a-Naphth-
isa tin  w ith  COMe, and  K O H  in h o t H 20 -E tO H  gives 2-methyl-, m.p. 
238°, and  w ith  COPhMe gives 2-phenyl-7 : 8-benzcinchonic acid, 
m .p. 288° (decomp.). ^-C10H 7-NH-CHO w ith  (II) or (IV) in hot 
E tO H  gives 3-phenyl-, decom p. 293° (and thence 3-phenyl-5 : 6- 
benzquinoline), and  3-benzyl-5  : 8-benzcinchonic acid, m .p. 256°, 
respectively. Ring-closure of th e  cinc’nonic acids by  conc. H 2S 04 
a t  ~80° or by  S 0C l2-A lC l3- P h N 0 2 gives naphtho-1' : 2'-2 : 1-3- 
aza/luoren-Q-one, m .p. 287° (oxime, m .p. 281°), and  its  4-M e, m.p. 
231° (oxime, m .p. 278°), and  4-Ph  derivative , m .p. 267° (oxime, m.p. 
269°), reduced by  N 2H 4,H 20  a t  180— 190° to  naphtho-Y  : 2'-2 : 1-3- 
azafluorene, m .p. 223°, and  its  4-M e, m .p. 163°, and  4-Ph  derivative, 
m .p. 189— 190°, respectively. 3-Phenyl-2-benzyl-7 : 8-benzcin­
chonic acid could n o t be ob tained , nor could (V) be cyclised.

R S 0
Hydantoins.— See B ., 1943, II , 342.
Barbituric acids.— See B., 1943, I I I ,  280.
Many-membered cyclic compounds. XI. cyc/oDioctamethylene- 

di-imine (1 : 10-diazacvc/ooctadecane). A. M uller and L. K indlm ann 
(B er., 1941, 74, [B], 416— 422).— Sebacam ideis converted (Hofmann) 
in to  [CH2] 8(N H 2)2 (I), the  B z2 derivative , m.p. 173° (lit. 140°, 168-5°,
169-5°), of which w ith  P B r5 gives [CH2] sB r2 (II), b.p. 140— 142°/13 
m m. (not ob tained  from  Ag sebacate  and  Br). Very dil. solutions of
(I) (as dihydrochloride), (II), and  N aO H  or N a2C 0 3 in 50% E tO H  
contain ing  ~ 0-5%  of lig h t petro leum  and  N 2 give 9— 17% of cyclo- 
dioctam ethylenedi-im ine, m .p. 55° (sealed tube) [dihydrochloride, 
darkens ~365° w ith o u t m e ltin g ; (AfO)2-derivative, m.p. 72° ; au ri-  
ch loride ; p la tin ic h lo r id e ; p icra te \, when regenerated from  its  d i-p- 
toluenesu lphonylderivative  (III), m .p. 182°. ad-Di-p-toluenesulphon- 
am ido-octane, m .p. 149°, and  (II) added in successive portions to  
boiling C sH u -OH +  K 2C 0 3 give 30%  of (III). The base slowly 
absorbs C 0 2 from  th e  a ir. M.p. are corr. H . B.

Dipyrromethines.— See B., 1943, II , 313.
Diopsopyrroquinone. W . Siedel and  F. W inkler (A nnalen , 1943, 

554, 201— 212).— 5-H ydroxy-2 : 4-dim ethyl-3-ethylpyrrole is oxid­
ised by  Pb(O A c)4 (2 mols.) in  AcOH a t  100° to  an  oil (I) from which
4-m ethyl-2-triacetoxym ethyl-3-ethylpyrrolen-5-one (II), m .p. 124°, 
se p a ra te s ; i t  is no t ob tained  when 3 mols. of th e  ox idan t are used.
(II) requires 4 mols. of N aO H  for n eu tra lisa tion  b u t the  pyrrolenone- 
carboxylic  acid canno t be iso la ted ; in its  place, diopsopyrroquinone,

5 - N H ^ ^ ^ E t ’S e  (III)' mP’ >300°’ is formed in SmaU
am ount. T h is is also ob tained  as by -p roduct in th e  prep, of 5- 
m ethoxy-3-m ethyl-4-ethylpyrro le  from  5-brom o-3-m ethyl-4-ethyl- 
pyrro le-2-carboxylic acid, its  origin being due to  th e  oxidation of 
an  accom panying im purity , possibly 2 : 5-dihydroxyopsopyrrole.
(III) is stab le  tow ards H 20 ,  acids, and  alkalis, re la tively  stable 
tow ards heat. A qu inhydrone could n o t be produced. The 
yellow colour of (III) is discharged by add itio n  of 1 mol. of H 2 
probab ly  owing to  d estru ctio n  of con jugation  b y  sa tu ra tio n  of the 
linking joining th e  tw o nuclei. ( I l l)  is oxidised by  H N 0 3 to  methyl- 
e thylm aleim ide (IV). T he portion  of (I) w hich rem ains liquid 
consists m ainly of (IV). Alkaline hydrolysis of ( II)- in  presence of 
H jO s gives (IV). C ryp to p yrry l form ate, b.p. 135— 150°/11 mm., 
gives only ill-defined oils when oxidised. Boiling M eO H -H 20  
( 1 : 1)  appears to  convert (II) in to  i-m ethyl-2-diacetoxym cthoxvm ethyl-
3-ethylpyrrolen-b-one, m .p. 150— 156°, w hilst K O H -M eO H  gives 
\-m ethoxy-Ym ethyl-2-dim ethoxym ethylene-3-ethylpyrrolen-b-one, sub­
lim es a t  220°. R. S. C.

Formation and properties of uretediones. L. C. R aiford  an d  H . B. 
F rey erm u th  ( / .  Org. Chem., 1943, 8 , 230— 238).— U retediones are 
ob tained  by  adding P E t3 to  th e  liquid carbim ide u n der N 2 a t  room  
tem p., or by  adding th e  ca ta ly st to  th e  m olten  carbim ide or to  a 
solution of i t  in dioxan. \-p-C hlorophenyl-3-p'-to lyl-, m .p  195° 
1 : 3 -d i-Y -n aph th ylr, sublim es a t  296°, an d  1 : 3-di-2'-naphthyl-

OMe,

CH
\

lb
OMe' ^ y \ 10/ N\  if r
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uretedione, incip ien t decom p. ~220°, are described. 1 : 3-D iphenyl- 
uretedxones w ith  su b s titu en ts  in  P h  are  obtained as follows, th e  

„ being p laced in  paren theses : di-3'-m ethyl- (67), m .p. 159— 
160 ; d i-4 ’-m ethyl- (70), m .p. 185°; di-4'-ethoxy- (I) (95°), m .p. 
181— 182°; di-2-chloro- (37), m .p. 23<T—235°; di-Z'-chloro- (72), m .p. 
153 154°; di-4:'-chloro-, (85), m .p. 155— 156°; di-4'-brom o- (87), 
m.p. 203— 204°; di-4 '-n itro- (67), sublim es a t  300°; di-4-phenyl- 
(38), m .p . 270° (decom p.); di-4'-benzeneazo- (nearly quan t.),
m.p. 281— 282° (decom p.). (I) is hydro lysed  by  boiling K O H - 
E tO H  to  CO(NH-C6H 4-O E t)2-̂ >. T he b iu re ts  are usually  ob tained  
from th e  u re ted ione and  tw o mol. p roportions of th e  requ isite  am ine 
in boiling E tO H . ay-D i-2 '-naph thyl-e-n -bu tylb iuret has m .p. 117—- 
118°. ay-D iphenyl-e-m ethyl-, m .p. 144— 145°, -e-ethyl-, m .p. 88—  
89°, s-n -propyl-, m .p. 115— 116°, -e-n-butyl-, m .p. 79— 80°, -E-iso­
amyl-, m .p. 62— 64°, -e-allyI-, m .p. 94— 95°, -se'-ethylene-, m .p. 171— 
172°, and  e-p iperidyl-b iu ret, m .p. 135— 136°, are described. ay-D i- 
m -tolyl-e-n-butyl-, m .p. 102— 103°, ay-di-xp-tolyl-e-n-butyl-, m .p. 131—  
132°; aye-tri-p-to lyl-, m .p. 265°, ay-di-p-ethoxyphenyl-e-m elhyl-, m .p. 
110— 111°, ay-di-m -chlorophenyl-e-n-butyl-, m .p. 119— 120°, ay-di- 
p-chlorophenyl-e-n-butyl-, m .p. 104— 105°, and  ay-di-p-brom ophenyl- 
s-n-butyl-biuret, m .p. 118— 120°, have  been p repared . Successive 
treatm ents of />-NH2'C 6H 4'N 2P h  in  PhM e w ith  d ry  HC1 an d  COCl2 
lead to CO(NH*C6H 4'N 2P h )2, m .p. 270° (decomp.), and  p -benzeneazo- 
phenylcarbimide, m .p . 94— 95°. XA-Phenyl-TA'-n-butylcarbamide has 
m.p. 129— 130°. H . W .

Indigo dyes oi the m -series. R. Pum m erer an d  H . Fiesselm ann 
[with O. Muller] (A nnalen , 1940, 544, 206— 239).— D ehydroindigo 
does not react w ith  (!CH-CO)20  alone a t  th e  m .p. or in boiling C„H6,
c h 2:c h - c n ,  c h 2: c h - c h o ,  c h c i : c h - o a c ,  c h 2: c h - c h 2- c n s ,
indene, d im ethylfulvene, cycZopentadiene, or eycZohexene a t  100°. 
I t  decomposes in  boiling PhM e. I t  adds to  sty rene  a t  100° (exo­
therm al; rising to  130— 140°) to  give a  com pound (A ;  R  =  Ph,

C H R -C H R ' ^  =  ^  (I) (®2%), m .p. 228u n n - u i n  229°, w ith  anetho le  +  a  little
\ r  C 6H b a t  room  tem p, or, b e tte r

p  i i  /  \ r - r /  \ r  h  n (84% )' in  boiling C6H 6 gives theo-U,tt4< >i_,4t i 4 o comp ound ( A . R  =  p_c 6H 4-OMe,
^  R ' =  Me) (II), m .p. 164— 165°,

with safrole +  som e C 6H 6 a t  room  tem p, gives th e  com pound (A ; 
R =  3 : 4 : 1-CH20 2:C6H 3-CH2, R ' =  H) (III) , w ith  isosafrole +  some 
C6H 6 a t the b.p. gives th e  com pound (A ; R  =  3 : 4 : l-C H 20 2iCGH 3, 
R ' =  Me), and w ith  isoeugenol Me e th e r a t  100° gives th e  com pound  
(A; R =  4 : 3 : l-O H -C 6H 3O M e, R ' =  Me) (IV). T he solid p roducts 
are lighter th an  indigo ; th ey  are blue in  alcohols, phenols, or AcOH, 
but dark red in  C6H 6, PhCl, CC14, or o th e r non-polar solvents, 
except th a t (III) is blue in  all so lvents. D ifferences in colour are 
not due to  association, since (I) is unim ol. in  PhO H  or P h C l; i t  is 
probably no t due to  so lvation , b u t  to  existence of tw o form s (cf. 
below); these tw o  form s are n o t stereoisom erides since (A) are  
necessarily derived from  cis-indigo, nor to  th e  beta ine  form  of K uhn  
(Naturwiss., 1932, 20, 618). (I ll)  differs because th e  P h  is sep ara ted  
from the ring by  C H 2 and  resem bles ra th e r  A W '-diethylindigo. 
Structures are proved  as follows. Cone. H N 0 3-A c 0 H  or C r0 3-  
AcOH oxidises (I) to  “ sty ren ed i-isa tin  " (V) (73% ), m .p. 175° (di-( I )

-N \
0- c 6h 4< ^ y c o

\C C K

styrenedi- 

■CHo-CHPh-
c o T * '

YCO>■C6H 4-o (V.)

,C H ,-C H P h
o-C 02H -C 6H 4-N

\C H = =c< C6H 4-o (TO.)
|cCK

(decomp.)]. Sim ilar dyes are  ob tained  from_ (II), (III), and  (IV) 
(product has m .p. 220— 230 ). (VII) is sol. in Is aHCOs etc., fluoresces 
in org. so lvents, is yellow  in  conc. H 2S 0 4, is read ily  and  reversib ly  
reduced b y  N a 2S20 4 w ith  d isappearance of th e  fluorescence, and  
dyes wool greenish-yellow  (not fast). I t  is p robab ly  form ed by  
way of (VIII) ■ D istilling  (VII) w ith  Zn d u st gives indole and N H 2Ph.

0-CO2H -C 6H 4-NH -CH 2-CHPh-N x
C H O -C <  / C 6H 4-o 

(Vin.) X i(O H )/

Conc. H N O „  C r0 3, or P b 0 2 in  AcOH, aq. a lkaline  K M n 0 4 or 
K 3Fe(C N ) 6 converts (VII) in to  th e  com pound  (IX) (72— 86% ), m .p.

185— 187° (2 : 4-dinitrophenylhydrazone), which neu tra lises 2 N aO H
-NY C H 2-CHPh 7 N-

o-C6H 4< >CO CO< >C6H 4-o (IX.)

phenylhydrazone, m .p. 224°), w hich couples w ith  hydroxy th io - 
naphthen to  give th e  substance, C40H 24O4N 2S2, m .p. 159— 160° afte r 
sintering. (II) w ith  H N 0 3-A cO H  gives sim ilarly  “ anetholedi- 
isatin,” m .p. 272— 275°. W ith  alkaline H 20 2 a t  100° (V) gives 
“ styrenedianihranilic acid ,"
o-C02H-C6H 4-NH-CH2-C H Ph-N H -C 6H 4-C 02H-o (VI) (89% ), m .p. 
214—215° (blue fluorescence in  E tO H  or E t 20 , n o t in H 2S 0 4), 
which in  boiling A c20  gives \-acetyl-2' -phenylindigotin
(yellowish-green fluorescence in  conc. H 2S 0 4, n o t in  E t 20  or 
EtO H; sol. in  h o t K O H -M eO H  b y  enolisation). In  boiling 
NaOH-, K O H -, or B a(O H )2-E tO H , or slower, a q f  N aO H , K O H , 
Ba(OH)2, N a2C 0 3, or N a 2H P 0 4, (I) gives " styreneindigo ye llo w " 
(VII) (85%), s in ters a t  205°, m .p. 210° [A c  deriva tive , m .p. 189°

:o
rap id ly  and  a  th ird  mol. slowly and  w ith  alkaline H 20 2 gives (VI). 
H 20 2 also converts (VII) or th e  "  yellow  ” from  (II) directly  in to  (VI) 
an d  th e  compound, C2sH 20O 6N 2, respectively . R. S. C.

Constitution of indigo [derivatives] as determined by absorption 
measurements. G. Scheibe, H . Dorfling, and  J . Assm ann (Annalen, 
1940, 544, 240— 253).— The absorp tion  spectra  of th e  adducts of 
dehydroindigo w ith  sty rene or anethole (cf. preceding abstrac t) 
in  CC14, C GH G, iso -C jH jj'O H , E tO H , MeOH, and N H 2Ph differ only 
in  th e  position  of th e  m ax. and differ only in  th is  w ay from  th a t  of 
ind igo tin  in  CC14, C 6H 6, ¿so-C5H 11-OH, or N H 2Ph. The blue and 
red  colours a re  n o t due to  cis-trans  isom erism  since th e  adducts 
are  cis-com pounds. D istrib u tio n  of th e  anethole ad d u ct betw een 
aq. MeOH and  C6H 6 or CC14 precludes association in e ither solvent. 
A ddition  of ¿so -C jH jjO H  to  th e  CC14 solution causes changes in  the  
absorp tion  of th e  sty rene ad d u ct which are incom patible w ith  th e  ex ist­
ence of d ifferent com pounds in  th e  two solvents. V ariations in  colour 
and  absorp tion  a re  th u s  due to  m esom erism  betw een (A ; preceding

/ N-CH2-CHPh-N+x
abstrac t) and  perhaps th e  form , o-C6H 4<[ N > r C<^  ];C6H 4-o.

\ r .  KXK
o -

The safrole add u ct and ZViV'-diethylindigo differ som ew hat from  the  
above com pounds, b u t th e  causes are som ew hat obscure.

R. S. C.
Condensation of chloral with 2-methyl-4-quinazolone, 2-methyl-

3-amino-4-quinazolone, and some of their derivatives. P. Y.
K ulkarn i ( / .  Ind ian  Chem. Soc., 1942, 19, 180— 182).— 2-Methvl-
4-quinazolone and  chloral (hot) yield 2-yyy-trichlovo-fi-hydroxypropyl-, 
m .p. 204— 205°, which w ith  Ac20  yields 2-yyy-trichloro-Aa-propenyl- 
4-quinazolone, m.p. 212°, an d  w ith  10% aq. N aO H  a t  60° gives
4-quinazolone-2-acrylic acid, m .p. 262— 263°. Sim ilarly 3-amino- 
yields 3-)3)9j3-trichloro-a-hydroxyethylamino-, m .p. 151— 152°, de­
h y d ra ted  (AcCl in C5H 5N) to  Z-ppfi-trichloroethylideneamino-2- 
methyl-4-quinazolone, m .p. 104— 105°. A. L i.

Polynuclear condensed systems with heterocyclic rings. VIII. 
Diazaphenanthrenecarboxylic acids and diazaphenanthrenes. W.
Borsche an d  M. W agner-R oem m ich (Annalen, 1940, 544, 280— 286).
■—Am inoquinolines, RCHO, an d  C H 2R -C 0 -C 0 2H  give som etim es 
diketopyrro lid ines and  som etim es d iazaphenanthrenes. 3-Amino- 
quinoline, PhCH O, and  C H 2P h-C 0-C 02H  (I) in E tO H  a t  100° give 
4 : b-diketo-2 : Z-diphenyl-l-Z'-quinolylpyrrolidine, m .p. ¿6 9 — 270°.
5-Am inoquinoline (II) (prep, from  th e  N 0 2-com pound b y  H 2-P d -C  
in  AcOH), b.p. 183— 187°/16 m m ., w ith  PhCH O an d  (I) or 
Ph-fC H Jj-C O 'C O jH  (III) gives 4 :  b-diketo-2 : 3-diphenyl-, m.p. 
186°, and  -2-phenyl-3-benzyl- (picrate, m .p. 252°), -l-5 '-qu ino ly l- 
pyrro lid ine, respectively. 6-Am inoquinoline (IV) (prep, from  p- 
K 0 2-C(H 4'N H 2 by  a  Skraup reaction  and  subsequent h y d ro g en a tio n ; 
> 9 0 %  yield), m .p. 116°, b.p. 192— 195°/14 m m ., w ith  MeCHO and  
(I) a t  th e  b.p. (2 days) gives m ain ly  4 :  b-diketo-Z-phenyl-\-& - 
quinolyl-2-methylpyrrolidine, m .p. 203°, an d  ~ 1 0 %  of Z-phenyl-2- 
methyl-1 : Z-diazaphenanthrene-4-carboxylic acid, m .p. 288° (with loss 
of C 0 2 to  yield Z-phenyl-2-methyl-) : S-diazaphenanthrene, m .p. 144°), 
b u t w ith  PhC H O  and  (I) in  AcOH a t  100° or (III) in  h o t E tO H , 
(IV) gives 2 : 3-diphenyl- (V) (55%), m .p. 278°, and  2-phenyl-Z-benzyl-
1 : 8-diazaphenanthrene-4-carboxylic acid (good yield), m .p. 272°, 
respectively, decarboxylated  by  Cu-bronze a t  th e  m .p. to  2 : 3-di­
phenyl-, m .p. 242— 243°, and  2-phenyl-Z-benzyl-X  : 8-diazaphen- 
anthrene, m .p. 98°, respectively. 8-Am inoquinoline, b.p. 150—• 
154°/16 m m „ is ob tained  from  th e  5 -N 0 2-com pound by H 2-P d -C  in 
AcOH or from  8-hydroxyquinoline and  CaCl2,8N H 3 a t  220— 230° 
and  la te r 280— 290°, and  w ith  PhC H O  and  (I) gives 2 : 3-diphenyl- 
4 : 5-diazaphenanthrene-\-carboxylic acid, m .p. 260— 262°. 5-Amino- 
¿soquinoline w ith  h o t PhC H O  an d  (I) gives, in  1— 2 days, 2 : 3-di­
phenyl-4 : 1-diazaphenanthrene-l-carboxylic acid, m .p. 237°, and  
thence 2 ; Z-diphenyl-4 : I-diazaphenanthrene, m .p. 263— 264°. W hen 
h eated  for 1 day  w ith  SOCl2 and  th en  A1C13 in P h N 0 2 a t  50° or conc. 
H 2S 0 4 a t  100°, (V) gives 4-phenylquinolino-5' : 6 '- l  : 2-Z-azafluoren- 
9-one, m .p. 242° (oxirne, m .p. 213°), b u t  ring-closure of th e  o th er 
acids could n o t be  achieved. R- S. C.

Polynuclear condensed systems with heterocyclic rings. IX. 7- 
Aminoquinolines and 1 : 5-diazaphenanthrene-4-carboxylic acids.
W . Borsche and  M. W agner-R oem m ich (Annalen, 1940, 544, 287—  
300).— m -N H 2-C6H 4,OH (I) w ith  C H ,P lrC O 'C 0 2H  (II) an d  PrC H O  
in  h o t E tO H  gives l-hydroxy-2-n-propylcinchonic acid, w hich a t  th e  
m .p. (302°) gives C 0 2 an d  'I-hydroxy-2-n-propylquinoline  (III), m .p. 
132°. Use of o th er ap p ro p ria te  aldehydes gives 1-hydroxy-Z-phenyl- 
2-methyl-, m.p. 323° (decom p.), l-hydroxy-2  : 3-diphenyl- (20% ), 
m .p . 313°, an d  l-hydroxy-2-2'-furyl-cinchonic acid (~ 5 0 % ), m .p . 311—  
312°, an d  thence l-hydroxy-3-phenyl-2-m ethyl-, m .p. 258°, 7-hydroxy-
2 : 3-diphenyl-, m .p. 277°, an d  7-hydroxy-2-2'-furyl-quinoline, m .p. 
265— 266°. Ph-[C H 2]2-CO-C02H  (IV), (I), an d  M eCHO or P hC H O  
in  h o t E tO H  give l-hydroxy-3-benzyl-2-methyl- (50% ), m .p. 307—
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309° (decom p.), and  7-hydroxy-2-phenyl-3-benzyl-cinchonic acid, 
decom p. 327°, and  thence 7-hydroxy-2-phenyl-3-benzylquinoline, 
m .p. 274°. W ith  CaCl2,8N H 3, (II) a t  250° and  th en  ~270° gives
7-am ino-2-r\.-propytquinoline, m .p. 98° (picrate, m .p. 204°). 7- 
H ydroxy-2-phenylqu inoline  (acetate, m .p. 115°; benzoate, m .p. 123°;
8-PAiV2-derivative , m .p. 197°; w ith  N a N 0 2-A cO H  gives 2-phenyl- 
quinoline-7  : 8-quinone-8-oxim e, m .p. 191°) w ith  CaCl2,8N H 3 a t  
250° and  th en  280— 290° gives 7-am ino-2-phenylquinoline  (V) 
(~ 8 0 % ), m .p. 134° (picrate, m .p. 216°; B z  derivative , m .p. 222°; 
azo-dye, m .p. 233— 234°, from  2 : 1-OH-C10H 6-N2C1); 7-liydroxy- 
gives sim ilarly  7-am ino-2-phenylcinchonic acid, (hydrochloride, 
+  2H 20 ,  m .p. ~166°), converted  a t  th e  m .p. (274°) in to  COa and
(IV). 2 : 4 : 1-(N0 2)2C6H 3-CH:CH-C0 2H (anilide, m .p. 222°) w ith 
SOCl2-C 6H 6 an d  th en  A1C13 a t  40— 50° gives 2 : 4-dinitrobenzylidene- 
acetophenone, m .p. 151°, w hich w ith  SnCl2-H C l-A cO H  gives exo- 

.therm ally  th e  salt, (V),SnCl2,HCl. W ith  PhC H O  an d  A cC 02H  a t 
100° (1 day), (V) gives 2 : 8-d iphenyl-l : 5-diazaphenanthrene-4- 
carboxylic acid, m .p. 268°, decarboxylated  b y  Cu-bronze to  give 
2 : 8-d iph en y l-l : 5-diazaphenanthrene, m .p. 164° (p icra te , m .p. 233— 
234°); use of (II) or (IV) gives 2 : 3 :  8-triphenyl-, m .p. 275° (de­
comp.), an d  2 : 8-diphenyl-3-benzyl-l : 5-diazaphenanthrene-4-carb- 
oxylic acid, m .p. 273° (decomp.), respectively, and  thence 2 : 6-di- 
ph en yl-3 -ben zyl-l : 5-diazaphenanthrene, m .p. 177°. m- 
N H 2-C6H 4'OMe (modified prep.), b .p . 125— 127°/13 m m., w ith  
A cC 0 2H -p ara ld eh y d e  or -P h C H O  gives 7-methoxy-2-m ethyl-, m .p. 
303°, and  -2-phenyl-, m .p. 237— 238°, respectively, w ith  (II)— 
MeCHO or -P h C H O  gives 7-m ethoxy-3-phenyl-2-m ethyl- (VI), m .p. 
323°, and  -2 : 3-diphenyl- (VII), m .p. 276— 278°, and  w ith  (IV)- 
Ph C H O -E tO H  gives 7-m ethoxy-2-phenyl-3-benzyl-cinchonic acid  
(V III), m .p. 295°. D ecarboxylation  by  Cu pow der gives 7-methoxy- 
-2-phenyl-, m .p. 127— 128° (picrate, m .p. 186— 187°), -2 : 3-diphenyl-, 
m .p. 149°, an d  -2-phenyl-3-benzyl-quinoline, m .p. 129°. Cyclisation 
of (VI) and  (VII) by  COCl2 and  th en  A1C13 in  PhN O a gives 9-keto-4- 
m ethyl-, m .p. 213° (oxime, m .p. 298°), and  -4 -ph en yl-l : 2-4'-methoxy- 
benzo-3-azajluorene (~ 85% ), m .p. 213°, b u t th a t  of (VIII) failed.

R. S. C.
New therapeutic agents of the quinoline series. I. Monopyridyl- 

quinolines. H. Coates, A. H. Cook, I. M. H eilbron, D. H. H ey, A. 
L am bert, an d  (in pa rt) F . B. Lewis. II. Dipyridylquinolines. 
A. H . Cook, I. M. H eilbron, D. H . H ey, A. L am bert, and  (in*part) 
A. Spinks. III.' Methoxy-, hydroxy-, and alkyl-pyridylquinolines. 
H . Coates, A. H. Cook, I. M. H eilbron, D. H . H ey, A. L am bert, and  
(in pa rt) F. B. Lewis. IV. Lutidylquinolines. A. H . Cook, I. M. 
H eilbron, and  L. Steger. V. Pyridylacridines. A. H . Cook, I. M. 
H eilbron, and  A. Spinks. VI. Quinolyl-thiazoles, -amidines, and 
-pyrroles. H. Coates, A. H . Cook, I. M. H eilbron, and  F. B. Lewis 
(J .C .S ., 1043, 401— 404, 404— 406, 406— 413, 413— 417, 417— 419,
419— 420).— I. E x isting  spasm olytics a re  briefly reviewed, and  th e ir  
re la tion  to  th e  p resen t series is indicated . The v a ria tion  of an ti- 
spasm odic action  w ith  changing o rien tation  and  su b s titu tio n  am ong 
pyridylquinolines an d  re la ted  com pounds is described. D iazotised
3-am inoquinoline an d  C6H 5N give a  m ix tu re  from  which can  be 
separated , th rough  th e  picrates, 3-2'-p yridylqu in o lin e , m .p. 101-5° 
(picrate, m .p. 227— 229°), and an  isom eride, m .p. 123° [p icra te , m .p. 
196° (decomp.)]. 2-/>-Aminophenylpyridine undergoes th e  Skraup 
reaction  to  a  m ix ture  of 5-, m .p. 88— 89°, and  7-2'-pyridylqu inolines, 
m .p. 87— 88°. 2-p-A m inophenylpyridine is sim ilarly  converted  in to
6-2 '-pyridylqu in o line , m .p. 82— 83°, w hilst 6-3'-, m .p. 32— 34° 
(dipicrate, m .p. 249— 250°), and  6-4'-derivatives, m .p. 104— 105°, are 
ob tained  from  th e  corresponding N H 2-compounds. A ddition  of 
C6H 5N to  th e  d iazotised base from  th e  reduction  of 8-nitroquinoline 
leads to  a  m ix tu re  of 8-2'-, m .p. 74— 76° .[picrate, m .p. 209— 210°, 
styphnate, m .p. 181-5— 182-5° (decomp.)], 8-3'-, m .p. I l l —-112° 
(picrate, m .p. 226°), and  8-4'-pyridylqu in o line , m .p. 127° [picrate, 
m .p. 238— 240° (decomp.)]. T he constitu tion  follows from  th e  prep, 
of th e  2'- an d  3 '-com pounds from  th e  2- an d  3-o-am inophenyl- 
pyrid ines b y  th e  Skraup  reaction.

I I .  N itra tio n  of 2-p-acetam idophcnylpyridine gives th e  -3 -N 0 2- 
com pound, m .p. 142— 143°, hydrolysed (NaOH) to  2-3'-nitro-4'- 
am in oph en ylpyrid in e , m .p. 148— 149°. This undergoes th e  Skraup 
reaction  to  8-n ilro-8-2'-pyridylqu inoline, m .p. 123— 124°; reduced 
(Fe-HCl) to  th e  8-,VH2-derivative, m .p. 125— 126°, which afte r 
d iazo tisation  an d  tre a tm e n t w ith  C5H 6N gives 6-2 '-pyridyl-8 -  
2'-(3 ' an d  4')-pyridylqu in olin e, m .p. 118— 121°. 2 -3 ':  4 '-D iam ino- 
ph en ylpyrid in e , m .p. 126— 126-5°, by  reduction  of th e  N 0 2- 
com pound, w ith  benzil gives 2 : 3-d iph en yl-8-2 '-pyridylqu in oxaline, 
m .p. 198— 199°. The diazotised  m ix tu re  of 3-am inophenyl- 
pyrid ines w ith  C5H 5N affords 1 : 3-dipyridylbenzenes th e  d in itra te , 
m .p. 110— 120°, of w hich w ith  h o t H 2S 0 4 gives 4-nitro-
1 : 3-dipyridylbenzenes, m .p. 137— 140°. T his m ix tu re  a fte r
reduction  undergoes th e  Skraup  reaction  (m -N 02-CcH 4-S 03Na) to  
6 : 8-d ipyridylqu in olin es, m .p. 152— 156°. ^-A m inophenylpyrid ine 
is converted  sim ilarly  in to  dipyridylbenzene, w hich is n itra te d  to
2 : 5-dipyridylnitrobenzene. On reduction  (SnCl2-H C l), th is  affords 
2 : 5-dipyridylaniline, converted  (Skraup) in to  m ixed 5 : 8- 
d ipyridylquinolines, conta in ing  a  fraction, m .p. 167°.

I I I .  2-3' - A m ino-4 '-m ethoxyphenylpyrid ine, m .p. 98° (Ac deriv ­
ative, m .p. 171— 172°), p repared  from  th e  corresponding N 0 2- 
derivative, is converted  (Skraup reaction) in to  8-methoxy-5-2'-

p yridylqu in o lin e , m .p. 115— 116° [p icra te , m .p. 196—-198° (decomp.)].
2-3 '-A m ino-6 '-m ethoxyphenylpyrid ine (Ac derivative , m .p. 168— 
169°). sim ilarly  gives 8-m ethoxy-5(ox 7)-, m .p. 100— 101° (picrate, 
decom p. 222°), and  -7(or 5)-2'-pyridylqu in olin e, m .p. 95° [picrate, 
m .p. 215— 216° (decomp.)]. D iazotised 5-am ino-6-m ethoxyquinol- 
ine w ith  N PhM e2 affords a  triazen , C12H 14O N 4, m .p. 82— 83°. 
D iazotised 8-am ino-6 -m ethoxyquinoline w ith  C5H 5N yields a 
m ix tu re  of 8-m ethoxy-8-2'- (I), m .p. 106— 107° (picrate, m .p. 247— 
248°), -3 '- (II), m .p. 100° (picrate, m .p. 243— 244°), a .n d -4 '-pyrid y l­
quinoline, m .p. 146° [picrate, m .p. 260° (decom p.)]. N itration  
(H N 0 3-A cO H ) and  tre a tm e n t w ith  picric acid of 2-»«-methoxy- 
phenylpyrid ine gives in poor yield 2-2'-nitro-5'-m ethoxyphenylpyridine  
picrate , m .p. 190— 191°, an d  tw o unidentified  isom erides, m .p. 155— 
156°, and  273°. D iazotised 4-nitro-m -anisidine w ith  C5H 5N 
affords a  m ix tu re  of 3-, m .p. 91-—92° (p icra te , m .p. 202— 204°), and
2-2'-nitro-5'-m ethoxypyrid ine, m .p . 76°, w hich are reduced respec­
tive ly  to  3- (III), m .p. 131— 132° (deam inated  to  3-m -methoxyphenyl­
p yr id in e  p icra te , m .p. 160— 162°), an d  2-2'-am ino-5'-m ethoxyphenyl- 
pyrid ine (IV) (p icra te , m .p. 193— 194°). 4-m -H ydroxyphenylpyrid ine, 
m .p. 227— 228°, is p repared  by boiling th e  diazo-solution from the
4 -w2-N H ,-com pound. T he S kraup  reaction  on (III) and  (IV) gives
(II) and  (I) respectively, th u s confirm ing th e  identities. o-C6H 4(CO)20  
an d  3-nitro-£-anisidine yield ph th alo-3-n itro-p-an isid ide, m .p. 150°,' 
reduced (Fe-HCl) to  th e  -3 -N H 2-com pound, m .p. 188°, the  diazo- 
so lu tion  from  which w ith  C5H 5N form s (IV), identified through the 
p icra te . N itra tio n  of (I) affords th e  5 -N 0 2-derivative, m .p. 192— 
193°, which is reduced (Fe-H Cl) to  th e  5-A7T/2-compound, m.p. 
124— 125°. 2-, 3-, and  4-/)-A m inophenylpyridine when heated
w ith  pa raldehyde  give respectively 6-2'-, m .p. 106— 107°, -3'-, 
m .p. 65— 66°, and  -4 '-pyrid y lq u in a ld in e , m .p. 186°, whilst the 2'- 
and  3 '-com pounds w ith  AcCO?H  afford 2-pheny 1-8-2'-, m .p. 287— 
288° (decomp.), and  -3'-pyridylqu inoline-4-carboxylic acid, m.p. 
301° (decomp.). D iazotised 2 : 1 :  4 -N 0 2*C?H 3Bu,>''N H 2 w ith  C6H 5N 
form s a m ix tu re  of 3-nitro-4-teri.-butylpyridylbenzenes, isolated as 
p icra tes A (3-?), m .p. 217— 218°, B (4-?), m .p. 231° (decomp.), and 
C (2-?), m .p. 160°, from  which th e  3-(1)isom eride of the  base 
has been liberated  of b .p . 130°/high vac. D iazotised 3 : 1 : 4 -  
N 0 2-C6H 3Buy-N II, w ith  C6H 5N gives 2-n itro -4 -tert.-bu ly lpyn dyl- 
benzene, b.p. 170— 190°/0-05 m m ., reduced (SnCl2-HCl) to  the
2 -N H 2-com pound, b .p . 136— 141°/0-02 m m ., which undergoes the 
Skraup reaction  to  8 -p yridyl-5 -tert.-bu ty lqu in o lin e , b.p. 120°/high 
vac. 2-3 '-N itro-4 '-am inophenylpyrid ine boiled w ith  KOH gives the  
-4-OH -com pound, m .p. 125°, reduced to  th e  2-3'-am ino-4'-hydroxy- 
derivative , m .p. 166— 167°. This com pound undergoes the Skraup 
reaction  to  form  8-hydroxy-5-2’-pyridylqu inoline , m.p. 133-5— 134°, 
which w ith  C H 2N 2 affords a  substance, m .p. >250°. N itration  of
3 -A acetam idophenylpyrid ine leads to  th e  -3 -N 02-derivative, m .p. 
169° (decomp.), hydro lysed  (KOH) to  3-3'-nitro-4'-am inophenyl- 
p yr id in e , m .p. 176— 177°. R eduction  ( P t0 2- H 2) of th is com pound 
gives 3-3' : 4'-d iam in oph en ylpyrid in e, m .p. 122— 123°, which w ith  
glyoxal form s 6-3'-pyridylqu in oxaline, m .p. 144— 145°, -with benzil 
yields 6-3'-p y r id y  1-2 : 3-diphenylquinoxaline, m .p. 194-5— 196-5°, and 
w ith  isa tin  form s tw o products, C 16H 12N 4, m .p. 275— 276°, and  307—- 
308° (decomp.). The ap p ropria te  pyridylaniline w ith  CH 2Ac-C02E t 
affords 3-, m .p. 154-5°, and  4-4'-pyridylacetoacetanilide, m .p. 136°, 
which, a fte r heating  and  successive trea tm en ts  w ith  HC1 and  aq. 
N H , gives s-b is-2-4'-pyridylphenylcarbam ide, m .p. 278° (decomp.).

IV. Q uinoline-2-aldehyde w ith  N H 2-CMe!CH-C02E t  gives £7,
4-2'-quinoly 1-2 : 8 -d im ethyld ihydropyrid ine-3  : 5-dicarboxylate, m.p. 
190°, converted  by  H N 0 3 in to  th e  -d im e th y lp yr id in e-3 : 5-dicarboxylate, 
m .p. 91°, of which th e  Ag sa lt affords on heating  2-lutidylquinoline, 
m .p. 135° [p icrate, m .p. 230° (decom p.)]. Quinoline-3-carboxvlic 
ester and  N 2H 4,H zO yield quinoline-3-carboxyhydrazide, m .p. 190°, 
converted  th rough  th e  p -toluenesulphonyl derivative, m .p. 232° 
(decomp.), in to  quinoline-3-aldehyde, m .p. 70°. W ith  
C H 2A c-C 02E t, th is  aldehyde gives E t  4-3'-quinoly 1-2 : 8-dimethyl- 
dihydro-, m .p. 193°, converted  sim ilarly  in to  th e  -dim ethyl-pyridine- 
3 : 5-dicarboxylate, m .p. 77°, and  3-lu tidylquinoline, m .p. 100°. 
Q uinoline-4-aldehyde sim ilarly  yields E t 4-4'-quinolyl-2  : 6 -dimethyl- 
dihydro-, m .p. 200°, -d im eth yl-pyrid in e-3  : 5-dicarboxylate, m .p. 122°, 
an d  4-lutidylqu inoline, m .p. 122°. E t quinoline-5-carboxylate, b.p. 
190— 192°/15 m m., m .p. 10°, from  th e  corresponding acid, is con­
v erted  th rough  th e  p -toluenesulphonyl deriva tive  of th e  hydrazide, 
m .p. 200°, in to  quinoline-5-aldehyde, m .p. 96°. T his undergoes the 
sam e reactions to  give E t 4-5'-quinoly 1-2 : 8-dim ethyldihydro-, m.p. 
201°, -d im eth yl-pyrid in e-3  : 5-dicarboxylate, m .p. 79°, an d  5-2' : 6 '- 
lu tidylqu in olin e, m .p. 151° (picrate, m .p. 231— 234°). E t% 4-p- 
nitrophenyl-2 : 8 -d im ethylpyrid ine-3  : 5-dicarboxylate, m .p. 115°, from 
th e  corresponding H 2-ester, is reduced (Sn-HCl) to  th e  -N H 2-ester, 
m .p. 145°, from  which th e  free acid is decarboxy la ted  to  4-p-amino- 
.phenyl-2 : 6 -d im ethylpyrid ine, m .p. 131°, converted  (Skraup) into
8-lutidylquinoline  (V), m .p. 84° (picrate, m .p. 224— 225°). E t 
quinoline-6-carboxylate is converted  th rough  th e  p -toluenesulphonyl 
deriva tive  of th e  hydrazide, m .p. 218° (decomp.), in to  quinoline-6- 
aldehyde, which form s successively E t2 4 -8’-quinoly 1-2 : 8-dim ethyl­
dihydro-, m .p. 209°, -d im ethyl-pyrid ine-3  : 5-dicarboxylate, m .p 97°, 
and  (V). 5 -Acetam idoquinoline, th rough  its  N O -derivative  w ith  
2 : 6-lutidine affords a m ix ture  from  which can  be separa ted
6-3'-2' : 6 '-ditnethy¡pyridylquinoline, m .p. 68° [picrate, m .p. -̂->43=
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(decomp.)]. m -A m inophenyl-lutidine, m .p. 117° (lit. 110°), by  the  
hkraup reaction  form s a  m ix tu re  of 7-, m .p. 125° (picrate, m .p. 223°), 
and 5-lu tidylqu inoline , m .p. 151° (p icra te , m .p. 231— 234°). E tqu in o l-  
ine-8-carboxylate, b.p. 194— 197°/13 m m., from  th e  acid, affords suc­
cessively quinoline-8-carboxyhydrazide, m .p. 99°, and  its  p-toluene- 
sulphonyl derivative, m .p. 187°, quinoline-8-aldehyde, £% 4-8'- 
quinolyl-2 : 6-dim ethyldihydro-, m .p. 161°, and  -d im ethylpyrid ine-  
3 : 5-dicarboxylate, m .p. 80°, an d  8-lutidylqu inoline, m .p. 132°.

V. 2-^-A m inophenylpyridine w ith  0-C6H 4CbCO2H, K 2C 0 3, and 
Cu in C jH jp O H  gives i-2" -pyridy ld iph en ylam in e-2 '-carboxylic  acid
(V), m .p. 198°, cyclised (H 2S 0 4) to  Z-2'-pyridylacridone, m .p. 315—  
317°, which is reduced  (E tO H -A l-H g ) to  th e  -acridine, m .p. 140°. 
A sim ilar series of reactions affords 4-3"-, m .p. 248— 250°, and  4-4"- 
pyridyldiphenylam ine-2'-carboxylic acid, m .p. 244°, 3-3"-, m .p. 314—  
316°, and 3-4'-pyridylacridone, m .p. 343°, and  3-3'-, m .p. 132°, and
3-4'-pyridylacvid in e, m .p. 179°. 2 -2" -P yridyld iphenylam in e-2 '-carb-  
oxylic acid, m .p. 165— 166°, y ields successively \ - 2 ’-pyridyl-acridone, 
m.p. 186— 187°, an d  -acridine, m .p. 111-5°. N icotinic acid and  
NHPh, w ith  ZnCl2 afford 5-3’-p yridylacrid in e , m .p. 118°. D iazot- 
ised NH Ph-C6H 4-N H 2-p w ith  C6H 5N  gives only one, 4-2"-p yrid y ld i-  
phenylamine, m .p. 133° (p icra te , m .p. 196-5°), also ob tained  by  
decarboxylation of (V).

VI. 2-Cyanoquinoline w ith  aq. N H , and  H 2S gives quinoline-2- 
thioamide, m .p. 168— 169°, w hich  w ith  C H 2Br-COMe affords 2-5'- 
methyl-2'-th iazylqu inoline, m .p. 121-5— 122-5°. Sim ilarly, quinoline-
3-, m.p. 197— 198° (decom p.), -4-, m .p. 223° (decomp.), -5-, m.p. 
187—488° (decomp.), -6-, m .p. 184— 185° (decom p.), an d  -8-thio- 
amide, m.p. 112— 112-5° (decom p.), and  3-5'-, m .p. 118— 118-5°,
4-5'-, m.p. 82-5— 83-5°, 5-5'-, m .p. 97— 98°, and  8-5'-m ethyl-2'- 
thiazyl-, m.p. 90-5— 91-5°, and  8-2'-th iazylqu inoline, m .p. 69— 70°. 
Quinoline-2- [picrate, m .p. 258— 359° (decomp.)], -3- [hydrochloride, 
m.p. 168— 169° (decom p.)], and  -6-am idine [hydrochloride, m .p. 
242° (decomp.)] are p repared  from  th e  corresponding cyano quinolines. 
The appropriate am inoquinolines w ith  E t  d iacety lsuccinate  in  
AcOH-EtOH afford E t  1-5'-qu in o lyl-, m .p. 99°, -6 '-quinolyl-, m .p. 
115°, -6'-methoxy-8'-quinolyl-, m .p. 141°, a n d -8’-m ethoxy-8'-quinolyl- 
2 : 5-dimethylpyrrole-Z : i-d icarboxyla te , m .p. 117°, an d  w ith 
(CH2Ac)2 yield 1-3'-quinolyl-, m .p. 167°, and  \-8 '-m ethoxy-8'- 
quinolyl-2 : 5-dim ethylpyrrole, m .p. 147°. F . R . S.

3 : 6-Diazacarbazole. E. K oenigs and  P. L. N an tk a  (Bey., 1941, 
74, [B], 215—217).— As 4-chloro-3-nitropyrid ine fails to  undergo th e  
W urtz-Fittig reaction , 2 : 7-diazacarbazole w as n o t accessible from 
the anticipated 3 : 3 '-d in itro -4  : 4 '-d ipyridy l. W hen 4 '-pyridy l- 
3 : 4-pyridotriazole (I) (A., 1933, 720) is added  to  paraffin  oil a t 
280—290° (or sy rupy  H 2P 0 4) an d  th e  m ix tu re  h eated  a t  320°, the  
diacid base, 3 : 6-diazacarbazole (II), m .p. 328° (din itra te , m .p. 275—  
276°; picrate, m .p. 310°; methochloride, m .p. 259— 260°), is obtained 
in 60% yield. (II) does n o t give carbazole colour reactions and  is 
inert towards Br, H N 0 3, and  N a N H 2 b u t adds Me2S 0 4 readily . 
Similarly, the  3 '-N H 2-deriva tive  of (I) affords l-am in o-3  : 8-diaza- 
carbazole, m .p. > 350° (n itra te , m .p. > 3 5 0 ° ; p icra te , m .p. 283°), 
which can be diazotised  and  coupled w ith  a-CI0H 7O H  to  give a 
bluish-red colour J. W a.

Flavazole, a new heterocyclic system from sugars. I. 1-Phenyl-
3-(rf-ery^rotrihydroxypropyl)flavazole. Constitution of the side-
chain. H. Ohle and  G. A. M elkonian (B e r ., 1941, 74, [B], 279— 291 ; 
cf. A., 1943, I I , 309).— Pyrazo lo-3 ' : 4'-2 : 3-quinoxaline (I) is 

called “ flavazole ” an d  is num bered as shown.
/ \  z N \  TV? T he substance C I8H 160 3N 4 (II), o b tained  by

/ i \ y  i \ , /  \  th e a c tio n  of N H Ph*N H 2 an d  boiling d il.A cO H
1° 2j4 on 3-<f-ara6otetrahydroxybutylquinoxaline, is
\ * / \  o /  show n to  be 1-phenyl-3-(¿-eryfArotrihydroxy-

'N '  ¿u - propyl) flavazole and  th e  m echanism  of its  form-
/t-, a tio n  is discussed. (II) (im proved prep.),

C P h3Cl, and  C5H 5N  give l-phenyl-3-(3 '-tri- 
phenylm ethyl-if-eryfArotrihydroxypropyi)flavazole, m .p. 108— 110° 
after regeneration  from  th e  diacetate, m .p. 163-5°, [a ]^  + 65-7° in 
CHClj. (II), COMe2, and  H 2S 0 4 afford l-phenyl-Z -(2 ' : 3 '-isop ro p y l-  
idene-d-eTythTotrihydroxypropyl)flavazole  (III), m .p. 147°, [a]J,8 +1-3° 
in CHC13. B enzoylation  of (I II)  in C5H  5N  affords th e  1 '-B z  d eriva tive
(IV) of (III), m .p. 132— 133°, [a]!? —35-4° in  CHC13, and  th e  isom eric
l-phenyl-2-(2'-benzoyl-1 ' : 2 '-isop ro p y lid e n e - d-oxyVaxotrihydroxypro- 

pyl)flavazole  (V), m .p. 161°, [am  +22-3° in  CHC13. (IV), hydrolysed 
with AcOH, gives l-ph en yl-2 -(l'-ben zoy!-d -ery th ro trih ydroxypropv l)-  
flavazole (VI), tw o  form s, m .p. 183— 184°and  175— 177°, [a]?,1 +11-48° 
and ~  +  3° resp ec tiv e ly ; acyl m ig ra tion  is suspected to  be th e  cause, 
b u t b o th  form s regenerate  (V) w ith  COMe2. The 1' : 2 ' :  3 '-B z3 deriv ­
ative of (II) h as m .p. 155— 155-5°, [a]k8 -7 4 -2 °  inC H C l3. (II), BzCl, 
and C 5H 5N afford th e  3 '-B z  deriv a tiv e  (VII), m .p. 185— 186°, [a]^°
 50° in  C 5H 5N , and  one o th er hom ogeneous substance, C32H 240 5N 4,
presum ab ly  a  dibenzoate, m .p. 159°. (VII) condenses w ith  COM el 
to  give (V), which is hydrolysed (Zemplen) to  \-p h en y l-2 -(V  : 2 '- 
isopropylidene-d-erytb.TO trihydroxypropyl)flavazole, m .p. 200— 201°.
(VI) w ith  P ’d(OAc)4 in  C 6H 6 gives 60%  of th e  theo re tical C H 20  
and  65%  of (l-phenyl-3-flavazolyl)-0-benzoylglycollaldehyde,m.p. 147°, 
ra-|20 _j_ 101-1° in  CHC13 [unstable phenylhydrazone, m .p. 124__125°

\ r  t 2 5  o n . Q O  . e + o K l o  o w l  w t p f h v l  lnM r ! v  n i p  HO’5 

111°, [a]!? —152-1° in  CHC13; unstab le  2 : 4-dinitrophenylhydrazone, 
m .p. 230° (decom p); dihydrophenylmethylosazone, m .p. 162—• 
163°]. (VII) and  Pb(O Ac)4 afford l-phenylflavazole-3-aldehyde
(VIII), m .p. 144° (red “ phenylhydrazone,” m .p. 196— 197°, con­
v e rted  b y  acid  in to  a  vio let-red  form , m .p. 223°; 2 : 4-dinitrophenyl­
hydrazone, m .p. 271— 272°), and  OBz-CH2-CHO, isolated as th e  
2 : 4 -d in itrophenylhydrazone, m .p. 185° (cf. A., 1943, I I ,  350).
(VIII) m ay  be ob tained  by  d irect Pb(O Ac)4 ox idation  of (II).

J. W a .
Flavazole. II. Structure of the ring system. H . Ohle and  G. A. 

M elkonian (Ber., 1941, 74, [B], 398—408).—-Oxidation (C r03 in  
boiling AcOH) of l-phenyl-3-a|Sy-trihydroxypropylflavazole (I) or 
th e  3-CHO d eriva tive  (preceding ab strac t) gives 65— 70%  of 1- 
phenylflavazole-2-carboxylic acid (II), m .p. 244° (decomp.) (E t ester, 
m .p. 168°), decarboxylated  a t  260° (bath )/vac . to  1-phenylflavazole
(III), m .p. 152-5— 153-5°. 4 : 5 -D iketo-l-phenyl-4  : 5-dihydro- 
pyrazole, an  oil [from l-phenyl-5-pyrazolone and  p-NO-CcH 4-NMe2
(IV) in  aq. E t0 H - N a 2C 0 3 and  subsequent hydrolysis (dil. H 2S 0 4 +  
E t 20 )] , and  o-C6H 4(N H 2)2 in  aq. E tO H -A cO H  afford th e  4-o-ammo- 
aM ifo-derivative, m .p. 274° (decomp.), converted  by  boiling n -  
N aO H  in to  (III) (poor yield). The flavazole s tru c tu re  of (I) is 
th u s  confirmed. C on trary  to  Sachs et al. (A., 1902, i, 503), 4 : 5- 
d iketo-l-phenyl-3-m ethy l-4  : 5-dihydropyrazole sim ilarly  gives th e
4-o-amiMoawz7o-derivative (V) (+ E tO H ), and  E tO H -free, bo th  
form s, m .p. 223° (decom p.), and  n o t \-phenyl-S-methylflavazole (VI), 
m .p. 133-5— 134°. (VI) is ob tained  from  (V) b y  boiling AcOH 
(36 hr.) or N-NaOH (~ 1  m in.). (VI) does n o t reac t w ith  PhCHO, 
is n o t a tta ck ed  appreciab ly  b y  S e 0 2, and  w ith  B r-A cO H  a t  100° 
gives an  ad d itive  com pound [regenerates (VI) w ith  cold E tO H ] ; 
th e  Me could n o t be oxidised (K M n04, C r0 3) to  C 0 2H. W ith  
C r0 2Cl2-C S 2, (VI) affords di-(ap-di-l-phenyl-o-flavazolylethyl) ether, 
m .p. 356— 358°. A ttem p ts to  syn thesise  4 : 5-diketo-l-phenyl- 
4 : 5-dihydropyrazole-3-carboxylic acid [as an  in te rm ed iate  for th e  
prep, of (II)] were unsuccessful. E t  5-keto-l-phenyl-4  : 5-dihydro- 
pyrazole-3-carboxylate (VII), new m .p. 181-5— 182-5°, and  N aN O a 
in  3-5n-KO H added to  an  excess of cold dil. HC1 give th e  4-oxim ino- 
ester, m .p. 171— 172° (decomp.), from  which IN-OH could n o t be 
rem oved; w ith  o-C6H 4(N H 2)2 and  H 3B 0 3 in  dil. AcOH and  C 0 2 
a t  100° an  adduct, C 18H 190 3N 5, m .p. 260°, results. W ith  (IV) in 
E tO H , (VII) affords (mainly) E t2 5 : 5 '-d ihydroxy-l : l'-d ipheny l- 
4 : 4 '-dipyrazolyl-3 : 3 '-d icarboxylate  (VIII), m .p. 273° (decomp.) 
(discoloured a t  263°) (diacetate, m .p. 169°) [the leucopyrazole-blue 
of R uhem ann  (J .C .S., 1896, 69, 1396)], and  a  lit t le  of th e  dye (A)

(R =  C 0 2E t). W ith  S e 0 2-E tO H , (VII) gives (VIII).
4 -O x im in o -5 -k e to -1-phenyl-4  : 5-dihydropyrazole-3- 
carboxylic  acid, m .p. (solvent-free) 209° (also + 0-5  
E tO H  or *MeOH) (C hattaw ay et al., A ., 1927, 1087),

'2 w ith  E tO H -o-C 6H 4(N H 2)2 affords a  salt, C 16H 150 4N 5, 
m .p. 161° (decomp.), b u t in  aq. A cO H -H 3B 0 3 gives 

C i6H 150 4N 5, m .p. 260— 265° (decom p.). O xida tion  of
l-phenyl-3-m ethyl-5-pyrazolone w ith  S e 0 2 in  E tO H  or AcOH 
affords 5 : 5 '-d ihydroxy-1 : l'-d ipheny l-3  : 3 '-d im ethyl-4  : 4 '-d ipyr- 
azolyl, m .p. ~320°, or th e  dye (A) (R  =  Me), m .p. 242— 244° 
(decom p.), respectively. E t  5-keto-l-phenyl-4  : 5-dihydropyrazole-
4 -carboxylate  has m .p. 104° (from petroleum ) o r 118— 119° [from 
E tO H -N a O H  (trace)]. H . B.

Syntheses in the tetrazols series. II. J. von  B rau n  and  W  
R udo lph  (in p a r t  w ith  R. Michaelis) (B er., 1941, 74, [B], 264— 272 ; 
cf. A., 1933, 76).—C PhC llN Ph in  CHC13 w ith  10%  H N 3 in  CHC13 
gives ~ 1 0 0 %  of 1 : 5-diphenyltetrazole (I). Analogously p repared  
a r e :  l-phenyl-5 -p -to ly l-, m .p. 136°; 5-ph en yl-l-p -to ly l- , m .p. 132°; 
1 : i -d i-p - to ly l- , m .p. 148°; l-phenyl-5-o-tolyl-, im p u re ; 1 : 5-di- 
o-tolyl-, im p u re ; l-phenyl-5 -o -, m .p. 168°, -5-m-, m .p. 156°, and  
-5-p-n itrophenyl-, m .p. 178°; 5-ph en y l-l-o -, m .p . 168°, and  1-m -nitro-, 
m  p. 133°; 1 : 5-di-p- (II), m .p. 262°, 1 : 5 -* -m -, m .p. 244°, 1 : 5-di-o- 
n itrophenyl-, m .p. 209° ; l-w -n itropheny l-5 -^ -n itropheny l; l-phenyl-5 -  
12' -4 '-  m p  164°, and  -(3 ' : 5’-d initro)phenyl-, m .p. 208°; 5-phenyl- 
\-m ethyl-teirazole (III), b.p. 144— 146°/0-3 m m ., m .p. 102— 103°. 
N H B u°B z, b .p . 186— 190°/12 m m ., is converted  v ia  C PhC l.N B u“ , 
b .p . 105°/high vac., in to  5-phenyl-l-bu tyltetrazole  (IV), b.p. 190—  
193°/12 m m. Benz-n-octylamide, m .p. 49°, is converted  v ia  
M-CaH 17-N:CPhCl, b .p . 170°/12 m m ., in to  5-phenyl-l-n-octyl- 
tetrazole, b.p. 205°/0-5 m m. w-C17H 35-COPh (from C 17H 35-C0C1, 
C«H, and  A1C13) is reduced (Clemmensen) to  w-C18H 37P h , m .p . 29°, 
n itra te d  to  + u - C 18H 37-C6H ,-N 0 2, b.p^ 2 5 0 -2 5 2 ° /0-5 m m ., which 
is reduced  to  p -octadecylaniline, b.p. 240— 245°/0-4 m m ., an d  th e  

B z  derivative , m .p. 118°, is converted  in to  5-phenyl-l- 
/ \  -p-octadecylphenyltetrazole (V), m .p. 80°. 2-C hloropyridine

and  2 -chloroquinoline an d  H N 3 (not N aN 3) give respect- 
\ N /-%N  ively  “ 1 : 5-isobenzte trazo le” (A), m .p. 159°, and  " 1 : 5 -

i  iT fso-a-naphtho tetrazo le,” m .p. 157°. (I ll)  does n o t reac t
N“ ]N w ith  AcCl, A1C13, C H 20-H C 1, or B r ; (I) does n o t reac t 

' w ith  B r even a t  130— 140°. 5-p-Tolyl-l-methyltetrazole, 
m .p . 113° (obtained from  ]b-C6H 4Me-CO-NHMe, m .p . 138°, b .p . 160°/ 
0-5 m m ., v ia  A C 6H 4Me-CCi:NMe, b.p . 114°/14 m m .), reac ts  w ith  B r ; 
th e  B r-d eriva tive  is n o t o b ta ined  p u re  b u t  reac ts  w ith  N H E t2 to  give 
th e  AT£f2-derivative , C12H 19N 6, m .p. 109° (oily p ic ra te ;  h y d ro ­
chloride, m .p. 135°), w hich rev erts  to  th e  B r-d eriv a tiv e  w ith  BrCN.

r lp h '90 
N  C=

CR 
(A.) 

an  adduct,
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Me groups in  to ly lte trazo les a re  oxidised (C r03 in  AcOH) w ith  diffi­
c u lty ; l-phenyl-5-p-carboxyphenyl- (?), m .p. 267° (chloride, m .p. 
104°), an d  1 : 5-d.i--p-carboxyphenyl-tetra.zole, m .p. 310° (chloride, m .p. 
174°), have been isolated. A rom atic su b s titu ted  tetrazo les are very  
stab le  tow ards H N 0 3b u t (IV) gives a p(?)-lV02-derivative, b .p . 205°/
0-5 m m ., and, u n der vigorous conditions, (I) gives (II), m .p. 260°. 
Su lphonation  in troduces one S 0 3H  group in to  (I), th e  N a  sa lt giving 
th e  an ilide  (VI), m .p. 213°. Reference com pounds were synthesised 
as follows : ^-SOjCl-GgHpCOCl, b.p . 150°/12 m m ., m .p. 57°, gives 
th e  d ian ilide , m .p. 251°, and  th en  l-phenyl-5-p-su lphonan ilidophenyl- 
tetrazole (VII), m .p. 180°, m ixed m .p. w ith  (VI) 162— 170°; m- 
sulphobenzdianilide, m .p. 166°, affords th e  m -isom eride, m .p. ~136°, 
of (V II); ^ -N H B z’CgHj-SOjCl, m .p. 176°, is converted  th rough  the  
an ilide, m .p. 223°, in to  (VI), m .p. a n d 'm ix ed  m .p. 213°. (IV) and
(V) also undergo su lphonation  and  aq. solutions of th e  N a  salts 
have  foam ing properties. J . W a.

Tetrazole.— See B ., 1943, I I I ,  280.
Wing-pigments o£ butterflies. VI. Leucopterin and xanthopterin.

H . W ieland and  R . Purrm ann . VII. Synthesis o£ leucopterin. 
Nature of guanopterin. R. P u rrm an n  (A n n alen , 1940, 544, 163— 182,
182— 190; cf. A., 1940, II , 236).— VI. N um erous analyses show 
leucopterin  (1) to  be (C6H 50 3N 6)* an d  x an th o p te rin  (II) 
(C6H 60 2N 6)i  (x =  1 or 2); m any  derivatives are sim ilarly  revised. 
“ Im inoleucopterin  ” (A., 1939, II , 392) is really  (I) (A -ray  spectra). 
I t  is b e st (63%) ob tained  by shaking B a x an th o p te rin  w ith  0 2 and 
P t  in  aq . N a 0 H -N a 2C 0 3 (not 2n-HC1). E vap o ra tin g  leucopterin  
glycol w ith  0-lN-LiCl (4 mols.) a t  room  tem p, (desiccator) gives
2-im ino-5-hydantoinyl-oxam ic acid  (III) (58%) and  -oxam ide  (IV) 
(20%) (loc. c i t . ) ; t it ra tin g  w ith  0-lN-LiOH an d  evaporating  a t  100° 
gives (IV) (69%) and  (III) (15% ); t itra tin g  (IV) w ith  0-lN-LiOH 
and  evapora ting  a t  room  tem p, gives (III) (50%). In  25%  HCI a t  
75° (IV) gives 5-am ino-2-im inohydantoin (64%) (dihydrochloride), 
which w ith  KCNO in  fa in tly  acid solu tion  gives 2-im inoallan toin  
(88 % ). A lkaline H 20 2 converts (II) or di-im inouric acid in to  imino-
oxonic acid, ¥ H  C°9 > C (0 H )-N H -C 0 2H  (N a  s a l t ;  12%  and

c ( : n h ) - n h " ^  v ' 2 '
16% , respectively). (II) contains a  red dye, decom p. > 300°, which 
is difficult to  rem ove b u t  is ob tained  pu re  a fte r  ca ta ly tic  dehydro­
genation  (yield up  to  8 % ). H o t B a(O H )2 only  ve ry  slowly decom ­
poses (II).

V II. 2 : 4 ;  5-Triam ino-6-hydroxypyrim idine and  H 2C20 4 a t  140—  
260° give (I) (90%) and  thence deim inoleucopterin  (V). “ G uano­
p te r in  ’’ is really  isoguan ine ; in  boiling HCI i t  gives xan th ine . 
A -R ay  spec tra  of (V) and  (I) from  different sources sup p o rt th e  
id en tity . S truc tu res are discussed in  b o th  papers. R . S. C.

Oxidation of pyrrole derivatives with lead tetra-acetate. New 
porphyrin syntheses. W. Siedel and  F. W inkler (A nnalen, 1943, 554, 
162— 201).— G radual add ition  of Pb(O Ac)4 to  E t  2 : 4-dim ethyl-
3-ethylpyrrole-5-carboxylate in AcOH a t  > 2 0 — 25° gives E t 2- 
hydroxym ethyl-2-ethylpyrrole-5-carboxylate  (I), m .p. 126— 128°, con­
verted  by  Ac20  a t  100° in to  th e  acetate, m .p. 135— 136°, and  by  
2n-HC1 in boiling E tO H  in to  E t2 4 : 4 '-dim ethyl-2  : 3 '-diethylpyrro- 
methane-5  : 5'-dicarboxylate, m .p. 128°. (I) and  Me opsopyrrole-
carboxy late  condense in  Ac20  a t  100° to  M e  1 ':  6 '-dicarbethoxy- 
1 : 3 :  6-trim ethyl-2 : 5 -d ie thy ltr ipyrran -i-prop ion a te , m .p. 152— 163°, 
becom es yellow a t  52°. A lkaline hydrolysis of (I) leads to  th e  
re la tive ly  stab le  acid  (II), m .p. 155°, which could n o t be recry sta l­
lised. I t  is decarboxylated  w hen heated  a t  160— 170°, when boiled 
w ith  MeOH contain ing  H B r th rough  which a ir is passed, w hen kep t 
for several days in  MeOH exposed to  air, or when suddenly  (bu t n o t 
slowly) heated  a t  180° in  a  high vac. w ith  form ation of a  m ix tu re  
of aetioporphyrin I (III) and I I  (IV). W hen h eated  w ith  Cu-bronze 
or ZnO a t  160— 170° (II) gives th e  Cu and  Zn com plex sa lts  of (III) 
and  (IV). C ryptopyrrole (V) (picrate, m .p. 135°) is identified am ong 
th e  p roducts of th e  d ry  decarboxylation  of (II). The in term ed iate  
aetioporphyrinogen, b lackens a t  2 00° a fte r becom ing discoloured a t  
140°, can  be iso lated  if condensation  by H B r in  MeOH is effected 
ra p id ly ; th is  passes slowly in to  (III) and  (IV) when exposed to  a ir 
b u t is re la tive ly  stab le  w hen dry . C ondensation of (V) w ith  3- 
m ethyl-4-ethylpyrrole-5-aldehyde by 48%  H B r gives 3 ' : 4 : 5 '-tr i­
m ethyl-2  : 4’-dieihylpyrrom ethene hydrobrom ide, m .p. 178— 179°, and 
w ith  2-brom o-3-m ethyl-4-ethylpyrrole-5-aldehyde affords 5-bromo- 
3 ' : 4 : 5'-trim ethyl-2 : i'-d iethylpyrrom ethene hydrobrom ide (VI), m .p.
216— 217° (decomp.). B rom ination  of e ither pyrrom ethene  in  
AcOH affords a m ix tu re  of ~ 9 0 %  of th e  perbrom ide (VII), m .p. 
147— 148°, of (VI) and  ~ 1 0 %  of 5-brom o-3' : 4-dim ethyl-5 '-brom o- 
m ethyl-3  : 4 '-d iethy lpyrrom ethene  hydrobrom ide, m .p. > 300° [also 
ob tained  w hen (V il) is boiled w ith  "AcOH], T he m ix tu re  is con­
v e rted  b y  boiling H C 0 2H  in to  hom ogeneous (III). A nalogous con­
densations using 2 : 3-dim ethyl-4-ethylpyrrole give respectively 
4 : 4 ' :  5 '-trim ethyl-2 : 3'-dieihylpyrrom ethene hydyobromide, m .p. 181°, 
softening, and  its  5-B r-derivative, swells a t  247°, softens a t  216°; 
e ither py rrom ethene gives th e  perbromide, m .p. > 300°, converted  
b y  boiling AcOH in to  5-6rowo-4 : 4 '-dimethyl-5’-bromomethy 1-2 : 3 '- 
diethylpyrromethene hydrobromide, softens in d is tin c tly  a t  285°, 
darkens a t  180°, and  b y  H C 0 2H in to  hom ogeneous (IV). (I ll)  
appears to  be dim orphous. O xidation  of E t  2 : 3-dim ethyl-4-ethyl-

pyrrole-5-carboxylate by  Pb(O A c)4 in  AcOH and  tre a tm e n t of the  
p roduct w ith  AcaO gives E t 3 -methyl-2 -acetoxymethyl-i-elhylpyrrole-
5-carboxylate, m .p. 106°, hydrolysed (K O H -M eO H ) to^ 2-methyl-2- 
hydroxymethyl-i.-ethylpyrrole-5-carboxylic acid, m .p. 135° (decomp.), 
which gives a  m ix tu re  of (III) and  (IV) w hen h ea ted  rap id ly  to  
160— 170° or trea te d  w ith  48%  H B r in  boiling MeOH. A sim ilar 
m ix tu re  also resu lts  from  4 : 4 '-d im ethyl-3  : 3 '-d iethy lpyrrom ethane- 
5 : 5 '-dicarboxylic acid  and  MeOH—H B r. 5-C arbethoxy-2 : 4-di- 
m ethylpyrrole-3-propionic ac id  is  oxidised [Pb(O Ac)4 in  AcOH] to 
th e  2-hydroxy methyl com pound, m .p. 277— 278°. 5-Carboxy-\- 
methyl-2-hydroxymethylpyrrole-2-propionic acid does n o t m elt when 
slowly h eated  b u t im m ediately  m elts w ith  decom p, w hen placed 
on a  p la te  h eated  a t  200°; w hen h ea ted  a t  240—250° or trea te d  with 
48%  H B r-M eO H  i t  gives coproporphyrin  I  Me4 es te r (VIII) (with 
some coproporphyrin) in  som ew hat irhpure form  and  in  sm all yield.
2-A ldehydo-3-m ethylpyrrole-4-propionic acid and  2 : 4-dimethyl- 
pyrrole-3-propionic acid a re  condensed b y  48%  H B r to  3 : 3 ' :  5'- 
trimethylpyrromethene-4 : 4 ' -dipropionic acid hydrobromide, m .p. 200° 
(decomp.), darkens a t  150— 160°, w hich is converted  by  B r in  AcOH 
in to  th e  5 -Br-com pound, softens a t  219— 220° a fte r  darkening, and 
thence by trea tm e n t w ith  A cC 02H  a t  180° in to  coproporphyrin II 
Me, ester, m .p. 292°, softens a t  280°, which differs appreciably from
(VIII) in  D ebye-S cherrer diagram . E t  2 : 3 :  4-trim ethylpyrrole-
5-carboxylate is oxidised [Pb(OAc)4] and  th e n  ace ty la ted  to  Et 
3 : ±-dimethyl-2-acetoxymethylpyrrole-5-carboxylate, m .p. 132°; the 
corresponding acid, m .p. ~135° (decom p.), passes a t  160— 170° into 
octam ethy lporph in . G radual ad d itio n  of 2-m ethyl-3 : 4-dipropyl- 
pyrrole followed by  C lC 02E t  to  M gE tB r in  E tzO gives E t 2-methyl- 
3 : i-dipropylpyrrole-5-carboxylate, m .p. 99— 101°, oxidised by 
Pb(O Ac)4 in  AcOH a t  room  tem p , to  E t 2-acetoxymethyl-3 : i-di- 
propylpyrrole-5-carboxylate, m .p. 97°. T his appears to  be hydrolysed 
and  decarboxylated  sim ultaneously  b y  K O H -M eO H  and  the  alkali- 
insol. p roduct is transform ed by  48%  H B r in  MeOH in to  octapropyl- 
porphin , m .p. 290°, softens a t  280°. E t  2 : 4-dimethylpyrrole-5- 
carboxy late  is oxidised to  E t i-methyl-2-acetoxymethylpyrrole-5- 
carboxylate, m .p. 110— 112° (su b lim atio n ); th e  free acid does not 
give a p o rphyrin  according to  th e  previous m ethods or when heated 
w ith  AcOH in  a  sealed tube. E t 2-acetoxymethylpyrrole-5-carboxylate, 
m .p. 98— 99°, ob tained  by  o x idation  of th e  2-Me compound, is 
hydrolysed by  5%  N a 2C 0 3 in presence of COMe2 to  E t 2-hydroxy- 
methylpyrrole-5-carboxylate, m .p. 83— 84°, and  by  NaOH in aq. 
MeOH to  2-hydroxymethylpyrrole-5-carboxylic acid, m.p. >300°, 
which could n o t be condensed to  a  porphin . B y use of a larger 
p roportion  of Pb(O Ac)4 i t  is possible to  convert a-Me into a-CHO; 
th e  prep, of E t  2-aldehydo-4-m ethyl-3-ethylpyrrole-5-carboxylate, 
m .p. 90°, and  5-carbethoxy-2-aldehydo-4-m ethylpyrrole-3-propionic 
acid, m .p. 173°, is recorded. T he yield of E t  2-aldehydopyrrole-5- 
carboxylate , m .p. 74— 75°, is less sa tisfactory . Pb(OAc)4 does n o t 
appear su itab le  for th e  conversion of a-Me in to  a-COaH . H . W.

Chlorophyll. XCVHI. Conversion of porphyrins into dihydroxy- 
cblorins by the action  of osm ium  tetraoxide. H. Fischer and H. 
E cko ld t (A n n alen , 1940, 544, 138— 162).— O s0 4 adds to  porphyrins 
in  E t 20 - C 5H 5N to  give com pounds, hydrolysis of which by N a2SO, 
in  boiling aq. MeOH and  th en  esterification (CH2N 2) gives dihydroxy- 
chlorins (A) (5— 20% ), th e  s tru c tu re  of which is proved by  reactions 
given below and by  abso rp tion  sp ec tra  (figures in  parentheses are 
abso rp tion  m ax. in  order of in tensity ). (A) differ from  the  parent 
po rphyrins by  2 add itional O H  in  ring  IV . (A) are prepared from 
th e  com pounds nam ed as follows : sc tioporphyrin (hydrolysis by aq. 
N a 2S 0 3; no esterification), m .p. > 3 0 0 °  (6463, 4928, 5935, 5230, 
6151, an d  5443 a . in  C 6H sN - E t20 ) ; fro m deu teroporphyrinM e2ester, 
m .p . 229° (6413, 4914, 5868, 5198, 6112, and  5415 a . in  C6H 6N- 
E t„ 0 ; Cu  salt, m .p. 208—-212°) (a com pound having absorption 
m ax. a t  6720, 4892, 5215, 6107, an d  6377 a .  in  E t 20 - C 6H 6N is also 
fo rm ed); from  coproporphyrin , (I), m .p. 251° [6438, 4953, 5901, 
5248, 6138, and  5449 a . in  E t 20 - C 6H 5N ; Bz de riv a tiv e  (6507, 4991, 
5310, 5931, 6236, and  5675 a . in  E t 20 ) ; from  phylloporphyrin, 
com pounds, m .p. 286° (6433, 5042, 5895, an d  5383 a . in  E t20 - 
C 5H 5N ; Cu  sa lt, m .p. 233°), an d  m .p. 201— 205° (6491, 5466, 
5940, 5248, 4968, an d  6175 a . in  E t 20 - C 6H 6N ) ; from  rhodopor- 
p h y rin M e 2 ester, (II), m .p. 262° (5121, 5457, 6354, 5830, and  6051 a. 
in  E t 20 - C 6H 6N ) ; Cu  sa lt, m .p. 233°; Bz de riv a tiv e  (6453, 5509, 
5120, and  5871 a .  in  E t aO). All these  p ro d u c ts  a re  reduced by a 
little  H I in  AcOH a t  100° to  th e  original porphyrins. (I) and (II) 
do n o t reac t w ith  N H 2OH . In  H B r-A cO H , (I) gives a  red com­
p ound  (5021, 5348, 5673, an d  6222 a .  in  E t 20 ) , an d  (II) gives a red 
com pound (5489, 5095, 5751, and  6355 a . in  E t sO). Oleum  con­
v e rts  (II)  in to  an  anhydro-com pound, C31H 380 6N 4 (5573, 6375, 
5210, 5800, an d  6106 a . in  E t20 ;  also o b tained  by  conc. HCI), and
(I) in to  a  substance (6411, 5412, 5065, 5828, an d  6116 a .  in  E t 20 ). 
T he abso rp tion  spec tra  of th e  (OH) .¡-compounds from  pyrropor- 
p hyrin  an d  m esoporphyrin are a lm ost id e n tic a l; th e  e a t  ~ 640  mu. 
is 3-5— 4 0 X 10 ' 4, b u t nowhere else > 1 -0  x  lO“4 ; th e  sim ilarity  to  
m esopyrrochlorin  is very  great. ‘‘ P ropy lrhod in  "  gives (as above) 
a  com pound, C87H 440  5N 4, m .p. 223° a fte r sin tering  (6710 5073 
5405, and  6084 a. in  E t20 - C 5H 5N ) ; m esorhodin gives a com pound  
C36H 10O 6N 4, m .p. 184°. P ro to p o rp h y rin  Me2 ester, m .p. 223° is 
ob tained  (~ 50% ) diree*?" k „  — 1„  „
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MeOH, HCl-MeOH, and  C H 2N 2- E t . O ; w ith  M gBr-OPr i t  gives the  
phyliin, m .p. 245° (cf. A., 1939, I I I ,  343); deu teroporphyrin  Me2 
ester gives sim ilarly  th e  phyliin , m .p. 248°. W ith  Mn(OAc)„ in 
warm AcOH ®tio- and  m eso-porphyrin  'M e2 ester give M n  salts, 
m.p. > 3 3 0 °  and  266°, respectively. R- S. C.

Nucleic acids. XVHL Existence o£ guanineuridylic acid. H.
Bredereck, E . Berger, and  F . R ich te r (Ber., 1941, 74, [B], 338—  
342). The existence of guanineuridylic  acid is m ain tained  (cf. 
Levene et al., A., 1940, I I ,  27; Gulland, ibid., 235). T he yield of 
product (I) o b tained  b y  d eam inating  y eas t nucleic acid (II) is im ­
proved (cf. A., 1939, I I I ,  326) from  30 to  47-3% ; th e  rem ainder is 
lost in th e  iso la tion  of (I). T he sam e m ethod  of iso lation  applied 
to (II) gave a  y ield  of 49-5% . (I) contains N and  P  in  th e  ra tio
1-35 (calc. 1-35) and  has a n  equiv. of ~4-3. T hym onucleic acid (III) 
gives sim ilar yields of d eam in ated  p ro d u c t [N : P  =  1-26 (calc. 1-35); 
equiv. —4-4]. (II) and  (III) are  th u s  com pletely d eam inated  b u t 
the tetranucleotide  s tru c tu re  is p reserved ; hence (II) and  (III) do 
not contain N -P  linkings. Cleavage of som e specim ens of (II) w ith  
aq. C5H 6N a t  100° gives (no details) guanylic acid (G) and  a  t r i ­
nucleotide (IV). Further- cleavage of (IV) does n o t afford a  d inucleo­
tide b u t adenylic acid  (A ) appears to  be lib e rated  first. T hus, (II) 
and (IV) contain  (G) an d  (A ), respectively , as e n d  groups. (II) 
probably contains th e  com bination  (G)-uridylic acid-cytidylic  acid- 
(A ). H . B.

Nucleic acids. XIX. Enzymic and chemical preparation oi 
nucleosides from yeast nucleic acid. H . B redereck, A. M artin i, and
F. Richter [Ber., 1941, 74, [B], 694— 697).— D etails are given for 
the isolation of guanosine, adenosine, cy tid ine, and  urid ine from  th e  
hydrolysate ob tained  from  y e as t nucleic acid (I) and  an  enzym e 
prep, (from sweet alm onds). T he sam e nucleosides are also ob tained  
in approx. the  sam e or a  little  h igher yield from  (I) and  boiling aq. 
C5H 6N (1 : 1 vol.) for 4£ days. H ydrolysis of (I) w ith  even very  
dil. NaOH is u n sa tis fac to ry  since m uch deam ination  occurs.

H. B.
Morpholine periodide.— See B ., 1941, I I I ,  256.
Phenthiazines.—See B ., 1943, I I ,  310.
Carbocyanines.—See B ., 1943, I I ,  312.
Ultra-violet absorption of dyes in solution.— See A., 1943, I, 271. 
Light absorption and energy propagation by loose complexes in 

organic dyes.—See A., 1943, I , 297.
Quinoxaline cyanines. II. A. H . Cook and  C. A. Perry . III. 

A. H. Cook and R. F . N ay lo r (J .C .S . , 1943, 394— 397, 397— 401; 
cf. A., 1943, II , 47).— II . 3-K eto-2-m ethyl-3 : 4-dihydroquinoxaline 
and its 4-jV-Me and  -P h  com pounds give q u a te rn a ry  sa lts  by 
addition to the basic N  in  th e  1-position. In  these  sa lts  th e  2-Me is 
reactive and has been condensed w ith  H C 0 2H  deriva tives and  alde­
hydes or equiv. com pounds to  give sym m etrical an d  unsym m etrical 
oxygenated cyanines. E x ce p t for d im inished so lubility  these deep 
blue dyes resemble those  derived  from  tru e  quinoxalines. The 
following are described : [2-(3-hydroxy-l-methylquinoxaline][(4:-di-
methylaminophenyl)]dimethincyanine iodide, m .p. 225— 227°; [2-(3- 
keto-l-methyl-3 : 4-dihydroquinoxaline)~\[2-(\ : 3 : 3-trimethylindoline)]- 
trimethincyanine iod ide; [bis-2-(3-hydroxy-l-methylquinoxaline)]tri- 
methincyanine acetate, m .p. 280° (decom p.); [2-(3-keto-\-methyl- 
3 : 4-dihydroquinoxaline)][2-(l-methylquinoline)]-, m .p. 246°, [2-(3- 
hydroxy-l-methylquinoxaline)][2-(l-methylbenzoxazole)]-, m .p. 244°, 
and [2-(3-hydroxy-l-ethylquinoxaline)][2-(l-ethylbenzthiazole)]-tri-
methinecyanine iodide, m .p. 260°; 2-keto-l : 3-dim ethyl-l : 2-dihydro- 
quinoxaline methiodide, m .p. 178° (decom p.); [2-(3-keto-\ : 4-di-
methyldihydroquinoxaline)] - [4 -diniethylaminophenyl)]dimethincyanine  
sulphate (base, m .p. 186°), and  -[2-(1 ; 3 : 3-trimethylindoline)]tri- 
methincyanine chloride, m .p. 135°; \2-bis-(3-keto-\ : 4-dimethyldi-
hydroquinoxaline)]trimethincyanine sulphate, m .p. 227°; [2-(3-heto-
4-methyl-\-ethyldihydroquinoxaline)][2-(l-ethylbenzthiazole)~\trimethin- 
cyanine iodide, m .p. 180°; [2-(3-keto-4-phenyl-l-methyldihydroqmn- 
oxaline)][(4-dimethylaminophenyl)]dimethincyanine chloride, m .p. 
198—199° (base, m .p. 210°; corresponding E t chloride, m .p. 281°); 
[2-(3-keto-4-phenyl-\-methyl-3 ; 4-dihydroquinoxaline)\-\2-(\ : 3 : 3-tri- 
methylindoline)\trimethincyanine chloride, m .p. 252°, -[2 -(l-methyl- 
quinoline)]trimethincyanine sulphate, m .p. 244° (decom p.), and  
-[2-(\-methylbenzthiazole)]trimethincyanine chloride, m .p. 235° (de- 
comp.) ; [bis-2-(3-keto-4-phenyl-l-methyldihydroquinoxaline)]trimethin- 
cyanine sulphate, m .p. 287°; and  2-heto-3-benzyl-\ : 2-dihydroquin- 
oxaline, m .p. 196°, an d  th e  2-ketb-l-phenyl com pound, m .p. 166°.

I I I .  Tw o qu inoxalinem onom eth incyan ines have  been ob tained  
but a tte m p ts  to  ex ten d  th e  series have  been unsuccessful. Several 
quinoxalines carry in g  reac tiv e  Me have  been condensed w ith  
E t2C20 4, an d  th e  resu lting  p y ruv ic  acids or esters converted  in to  
d iqu inoxaliny lm ethanes b y  reac tion  w ith  a rom atic  o-diamines. 
A lthough i t  has n o t been possible to  quatern ise  these  com pounds to  
ob ta in  m onom ethincyanines, th e  strik ing  colours of th e ir  acid 
solutions a re  p ro b ab ly  ind ica tive  of th e  colour of th e  unprepared  
cyanines. T he follow ing are  described : [2-(\-methylbenzthiazole)~\- 
[2 - (3 -k e to - \  '■ 4-dimethyl-3 : 4-dihydroquinoxaline)~\monomethincyanine- 
iodide, m.p- 242°, an d  -[2-(l-phenyl-3-methylquinoxaline)]monomethin- 
cyanine iodide, m .p. 188°; \-phenyl-3-methylquinoxaline-2-aldoxime

chloride, m .p. 283°; E t 2-keto-\-m ethyl-\ : 2-dihydroquinoxaline-3- 
pyruvate, m .p. 170° (acid, m .p. 218°; oxime, m .p. 158-5°; phenylhydr- 
azone, m .p. 202°), an d  its  condensation product, m .p. 228°, w ith  o- 
OH-C+H+CHO , 3-(2-keto-l-methyldihydroquinoxalinyl)-3-(2-keto-di- 
hydroquinoxalinyl)methane, m .p. 355° and  -1 -phenyldihydroquin- 
oxalyl)methane, m .p. 300°; bis-3-(2-keto-\-methyl-\ : 2-dihydroquin- 
oxalinyl)methane, m .p. 331°; E t 2-keto-l-phenyl-l : 2-dihydroquin- 
oxahne-3-pyruvate, m .p. 224° [acid, m .p. 226° (decomp.)] ; 3-(2-keto- 
Yphenyldihydroquinoxalyl)-3-(2-ketodihydroquinoxalyl)methane, m .p. 
372°; E t 3-methyl-4-quinazolonyl-2-pyruvate, m .p. 173° (phenyl- 
hydrazone, m .p. 168— 169°); 2-(3-methyl-4-quinazolonyl)-3-(2-keto- 
dihydroquinoxalyl)methane, m .p. 354°, -1 -methyl-, m .p. 293°, an d  
-l-phenyl-dihydroquinoxalyl)methane, m .p. 265°; 2-carbethoxy-3- 
(3'-methyl-2'-quinoxalyl)indole, m .p. 153°, and  -(2 '-heto-Y-methyl- 
dihydro-3'-quinoxalyl)indole, m .p. 246°; and  3-(2-keto-\-methyldi- 
hydroquinoxalyl)-3-(2-keto-\-phenyl-, m .p. 290° (decomp.), and  
-(2-keto-dihydroquinoxalyl)methane hydrochloride, decom p. > 300°.

F . R . S.

VII.—ALKALOIDS.
Constitution of ^-conhydrine. E . S p ath  and  R. Lorenz (Ber., 

1941,74, [B], 599— 603).—-The stru c tu re  of ^-conhydrine  [3-hydroxy-
6 -n-propylpiperidine] is now proved (cf. A., 1933, 516). D ihydro-^- 
conhydrinem ethine (loc. cit.) is a-dim ethylam ino-octan-j8-ol since 
i t  is oxidised (aq. A cO H -C r0 3 a t  70°) to  a-dimethylamino-octan-fi- 
one ( I ) ,  b.p. 75— 80°/10 m m. (aurichloride, m.p. 83-5— 84-5°; meth­
iodide, m .p. 156— 156-5°; m ethopicrate , m .p. 114—-116°). n- 
C6H ,3-C0C1 and  E t 20 -C H 2N 2 give a-chloro-octan-)3-one, b .p . 91—  
96°/10 m m. (and surprisingly som e w-C0H 13-CO2E t), converted  by  
aq. NH M e2 in to  (I). H . B.

The alkaloid in Eclipta alba (Hassk). S. N. P a l and  M. N arasim - 
han i ( / .  Ind ian  Chem. Soc., 1943, 20, 181).— 3-1 g. of alkaloid, 
ex tracted  from  4 kg. of th e  a ir-dried  p lan t, w as nicotine. S. A. M.

Synthesis in the series of cinchona alkaloids, n .  Synthesis of 
6'-methoxyruban-9~ol. V. Prelog, R . Seiwerth, S. H eim bach- 
Juhâsz, an d  P . St.ern (Ber., 1941, 74, [B], 647— 652).—T he yield  of 
p ro d u c t from  E t  qu in ina te  and  /5-l-benzoyl-4-piperidylpropionate 
depends g reatly  on th e  q u a lity  of th e  N aO E t used for condensation. 
N a  pow der in  boiling C 6H 6 gives 88 %  of th e  CO-ester, hydrolysed to  
6 '-m ethoxyrubatoxan-9-one (I). W ith  B r in  48%  H B r and  ligh t 
(quartz  lam p) (I) gives th e  8-B r-derivative, converted  by  5%  N a 2C 0 3

E t 20  th en  N-NaOH in to  6 '-m ethoxyruban-9-one (II), m .p. 
90— 91° [picrate, m .p. 211— 211-5° (lit. 173— 174°); picrolonate, 
m .p. 226° (lit. 148— 150°)] (cf. R abe et al., A., 1922, i, 361). B rom in- 
a tio n  in  th e  d a rk  followed b y  th e  above procedure gives (II) and  
(probably) 5'-bromo-6'-methoxymbatoxan-9-one, m .p. 270— 271°. 
R eduction  (H 2, P t 0 2, MeOH) of (II) affords m ainly  6'-m ethoxy- 
ruban-9-ol-À  (III) (picrate, m .p. 224— 225°) and  a  little  -B  [picrate, 
m .p. 226°, and  210° w ith  th a t  of (III)]. The dihydrochloride, m .p.
239— 240°, of (III) is active  against b ird  m alaria  and  possesses 
pharm acological sim ilarity  to  quinine (e.g., blood pressu re ; action  
on sm ooth  muscle) and  quinidine (e.g., action  on frog’s h eart). T he 
difference betw een these findings and those of R abe et al. (see below) 
is unexplained. H . B

Cinchona alkaloids. XXXII. Synthesis of 6'-methoxyruban-9- 
ols ; mode of action of quinine and quinidine. P. R abe and  G. 
H agen  (Ber., 1941, 74, [B], 636— 647).— E t  fi-l-benzoyl-4-piperidyl- 
p rop ionate  (im proved prep.) is condensed (N aO E t ; no solvent) w ith  
E t  q u in ina te  and  th e  p ro duct hydrolysed (18%  HC1) to  6 '-m ethoxy- 
rubatoxan-9-one, which w ith  B r in  40%  H B r gives th e  im pure  8-Br- 
de riv a tiv e  dihydrobrom ide. T his w ith  aq. N a 2COa +  E t20  a t  0° 
affords 6 '-m ethoxyruban-9-one (I), m .p. 89° (cf. A., 1922, i, 361), 
and  some ? d ib rom om ethoxyrubanone, m .p. 66°. C ryst. (I) is a 
racem ate  ; in  so lu tion  (or w hen m olten) i t  gives b y  a  keto—enol 
change tw o enantiostereoisom erides and  tw o cis-ira«s-isom erides. 
R eduction  (H 2, Pd-black , 3— 4%  HC1) of (I) affords a m ix tu re  of four
stereoisom eric 6 '-m ethoxyruban-9-ols. The ( +  + ) - (  )-racemate,
(C18H 230 2N 2)2,6H 20  (II), m .p. (anhyd.) 179° (the signs refer to  th e  
configuration  of C<8) and  C(9> respectively), is read ily  separa ted  from
th e  oily (-)----- )-(  b)-racem ate (III) th ro u g h  its  sparing  so lub ility
in  m oist E t aO. (II) is resolved th ro u g h  th e  H  d- and  /- ta r tra te s  
w hilst (III) is resolved th rough  th e  n eu tra l dianisoyl-d- an d  - /- ta r­
tra te s . T he d ian isoy l-i- an d  -/-ta rta ric  acids used have  [a]}J —166° 
and  [a]J>s + 148° in  E tO H , respectively . T hus are  ob ta in ed  ( + + ) -  
6 '-methoxyruban-9-ol (IV) ( + H 20 ) ,  m .p. (anhyd.) 187°, [o]}J 
+  173-8° in  E tO H  [hydrochloride, m .p. 221° (decom p.), [a]l>9 + 130-3° 
in E tO H ; H  d-tartrate ( +  3H 20 ) , m .p. 150— 155° (decom p.) (sin ters 
115°) [a]k6 +124-1° in  E tO H , m .p. (anhyd.) ~169° (decom p.)],
(  -)-Q'-methoxyruban-9-ol (V), m .p. 187°, [a]f,0 —173-5° in  E tO H
[hydrochloride, m .p. 219° (decom p.), [a]}? —130-4° in  E tO H ; 
H  /- ta r tra te  ( +  3H sO), m .p. 150— 155° (decomp.) (sin ters 107°), 
[a]}| —123-7° in  E tO H ; 1 -tartrate ( +  H 20 ) ,  m .p. 234° (decom p.),
[O]2o —135-1° in H zO ; H  dianisoyl-d-tartrate  (+ M eO H ), m .p . 188°
(decom p.), [a]“  (MeOH-free) —158-8° in  E tO H ], (-) )-6 '-m ethoxy-
ruban-9-ol. oil, [a][f +23-5° in  E tO H  [hydrochloride, m .p. 221— 223°
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(decom p.), [a]}7 +12-57° in  E tO H ; dianisoyl-d-tartrate ( +  5H 20 ) , 
m .p. 155° (decomp,), [a]5> —66-4° in E tO H ], and  (— + ) - 6 '-m ethoxy- 
ruban-9-ol, an  oil, [a]},4 —23-25° in E tO H  [hydrochloride, m .p. 222— 
223°, [a]]? -1 4 -4 °  in E tO H ; H  ¿ -ta rtra te , m .p. 135° (decomp.), [a]!? 
+  11-68° in  H 20 ;  dianisoyl-/-, m .p. ~155° (decomp.), [a]i> +50-02° 
in  E tO H , and  -¿ -ta rtra te , m .p. 125— 143° (decomp.), [a]f? —73-29° 
in  E tO H ]. These are converted  by  HC1-CHC1S and  th en  PC15 a t  
room  tem p, in to  th e  respective 9-chloro-6'-methoxyrubans, m .p. 99° 
(sintering), [a]}? +25-6° in E tO H  (VI), m .p. 98— 100° (sintering),
[a]}? -2 4 -7 1 °  in  E tO H  (VII), m .p. -1 0 1 — 102°,¡[a]!? +79-1° in E tO H
(VIII), and  m .p. - 101— 102°, [a]},9 -7 9 -0 2 °  in  E tO H  (IX). R educ­
tio n  (H 2, P d -C aC 0 3, E tO H -K O H ) of (VI) and  (VIII) gives ( +  )- 
6 '-m ethoxyruban , [a]i? + 129° in  E tO H  (hydrate, m .p. 66 °); (VII) 
and  (IX) sim ilarly  give ( —)-6 '-m ethoxyruban , [a]l? —129-5° in  E tO H  
(no hydra te ). (V) has no action  against b ird  m alaria. (IV) has a 
surprising ly  favourable action  in  d istu rbances of cardiac rhy thm .

H . B.
Cinchona alkaloids. XXXIII. fe/eroQuinine, a 1 : 1-hydramine.

P. R abe (Ber., 1941, 74, [B~\, 725— 728).— Frac tional d istribu tion  
of quinine (“ purissim um  p raec ip ita tum  ” ) betw een aq. HCOzH  
and  E t20  give? a  little  resinous m ateria l (m ost w eakly basic part) 
which yields th rough  its  n eu tra l su lphate, m .p. 218° (darkens 210°), 
0-006% of heterocpxinine. (I) (A , R  =  CH1CH2, R ' =  6-m ethoxy-4- 

quinolyl), m .p. 167°. (I) is insol. in  alkali
hydroxide (d istinction from  cupreine) and 
gives th e  thalleioquine reaction. A ttem p ts  to  
iso late (I) from  a  viscous p ro d u c t (term ed 
quinojdine) obtained from  th e  m other-liquflrs 
a fte r processing cinchona b a rk  were unsuccess­
ful ; (I) m ay  have been p resen t since th e  m ost 

w eakly basic p a r t, an  oil, gave th e  thalleioquine reaction . A tten tio n  
is d irected  to  heterohydrocinchonine (A., 1935, 99). H . B.

Ergot alkaloids. VII. Alkaloids oi the ergotoxine group ; ergo- 
crystine, ergocryptine, and ergocornine. A. Stoll and  A. H ofm ann 
(Helv. Chim. Acta, 1943, 26, 1570— 1601).— E rgotox ine (I) preps, 
a re  usually  m ix tures of th ree  well-defined alkaloids, ergocristine
(II), ergocryptine (III), and  ergocornine (IV). T he nam e (I) is re­
ta in ed  as a  group designation for preps, described and  used 
u nder th is  nam e. (I) is trea te d  w ith  tw o equivs. of /-di-/>-toluoyl- 
ta r ta r ic  acid  in  90%  E tO H , w hereby a  copious crystallisation  of th e  
m ixed salts  occurs. This is dissolved in  abs. E tO H , from  which, the  
bu lk  of th e  /-d i-£ -to luoy ltartra te  of (II) separates. The m ain  p p tn . 
of alkaloidal sa lts occurs w hen th e  m other liquor is d ilu ted  to  80%  
w ith  H 20 .  A sm all fu rth e r q u a n tity  is secured by  d ilu ting  th e  
filtra te  to  50% , leaving in  solution only a  sm all p roportion  of sa lt 
which is recovered as base and  u n ited  w ith  subsequent end fractions. 
The operations are repeated  w ith  th e  heterogeneous cryst. fractions 
and  th e  m ost freely sol. portions are trea te d  w ith  abs. and  th en  
w ith  70%  MeOH. The m ethod  is nearly  q u an t. A deta iled  
description of th e  trea tm e n t of various preps, of (I) is given. The 
/-d i-p -to luoy ltartra tes are m ore stab le  th a n  o ther alkaloidal salts 
b u t th e ir stab ility  is only relative. To p rev en t transfo rm ation  in to  
th e  d ex tro ro ta to ry  isom erides of th e  alkaloids or th e ir  oxidative 
decomp, by  a ir or ligh t and  to  ob ta in  ligh tly  coloured m ateria ls th e  
salts  m ust rem ain  in  solution for th e  least possible t im e ; if crystallis­
a tio n  does n o t occur w ith in  a  few m in. i t  generally does n o t occur 
a t  all. Unless absolu tely  necessary, th e  solutions should" n o t be 
w arm ed and, if necessary, th e  heating  should be restric ted  to  a  few 
sec. Solid substances and, particu larly , solutions should be p ro ­
tec ted  from  light. The following are described : (II), b est cryst. 
from  COMe2 from  which i t  separates w ith  1 COMe2, m .p. 160— 175° 
(decomp.), [a]?? -1 8 3 ° ,  [a ]& i - 2 1 7 °  in CHC13, [a]?? - 9 3 ° ,  [a]§2ai 
— 107° in  C 5H 5N  [l-di-p-toluoyltartrale, m .p. 191° (decomp.), M i?  
+  58° in  abs. E tO H ; hydrochloride, m .p. 205° (decom p.); phos­
ph ate , m .p. 195° (decom p.); ethanesulphonate, m .p. 207° (decom p.); 
d -tartrate, m .p. (indef.) 185— 190° (decom p.)]; ergocristinine, new 
m.p. 226° (decomp.), [a]i>° + 462°, [a]jj$61 + 576° in  C5H 5N, [a]?? 
+  383°, [a]“ 61 + 479° in COMe2; (III), m .p. 212° (decomp.), [a]i>° 
-1 8 7 ° ,  [« ]& i —226° in  CHC13; [a]?? -1 1 2 ° ,  [a]2° - 1 3 3 °  in C6H .N
[\-(\-di-p-tcluoyltartrate, m .p. 186° (decomp.), [a]|? + 103° in  abs. 
E tO H ; hydrochloride, m .p. (indef.) 208° (decom p.); phosphate, m .p.
198— 200° (decom p.); d’-tartrate^ m .p. (indef.), 209° (decom p.); 
ethanesulphonate, m.p. 204° (decomp.)], converted  by  boiling MeOH 
in to  ergocryplinine, m.p. 240— 242° (decomp.) [a]!? +408°, M 5461 
+  508° in  CHC13, [ a ]? ,0 + 479°, Mmsi + 596° in  C9H 5N, [a]2» + 3 9 6 “, 
M m g i  + 493° in  COMe2; (IV), m .p. 182— 184° (decomp.), [ a ]? ,0 
-1 8 8 ° ,  [a] » 61 - 2 2 6 °  in  CHC13, M i?  -1 0 5 ° ,  M S n  - 1 2 2 °  in  C6H 5N 
[H \-di-p-toluoyltartrate, m.p. 180— 181° (decomp.), [ a ] x ?  + 1 0 3 ° in a b s . 
E tO H ; hydrochloride, m .p. 223° (decom p.); hydrobromide, m .p. 
225° (decom p.); phosphate, m .p. 190— 195° (decom p.); non-cryst. 
¿ - ta r tra te ;  v ery  stab le  and  cryst. ethanesulphonate, m .p. 209° (de­
comp.)], converted  by  boiling M eOH in to  ergocorninine, m .p. 228° 
(decomp.), [a]?? + 409°, [a]2961 + 512° in CHC13, [a]?? + 500°, Mm8i 
+  624° in  C5H 6N, [ a ] ! ?  +414°, [ a ] * « i  + 517° in  COMe2. P h o to ­
m icrographs of th e  crystals of th e  six alkaloids are given. A 
histo rical survey  of (I) and  ergotinine is given and  th e  lite ra tu re  
d a ta  are exam ined critically  from  th e  view point of th e  new  observ­
ations. M.p. are corr. H . W .

Ergot alkaloids. V m . Products of the fission of ergocristine. 
ergocryptine, and ergocornine. A. Stoll, A. H ofm ann, and  B. 
Becker {Helv. Chim. Acta, 1943, 26, 1602— 1613).— Alkaline hydro­
lysis of ergocristine (I) gives ¿-lysergic acid (II), N H 3, COPrP-C02H, 
¿/-proline, and  ¿/-phenylalanine. T he mol. sum  of these  5 products 
less 4 mols. of H 20  is C35H 390 5N 4, iden tical w ith  th e  form ula deter­
m ined analy tically . (I) th u s con tains th e  s tru c tu ra l u n its  present 
in  ergotinine preps. T rea tm en t of ergocryptine (III) w ith  N 2H 4 
leads to  ¿/-¿solyserghydrazide in  good yield. T herm al fission gives 
C O P r+ C O N H , and  a  non-distillab le, viscous oil which affords 
/-leucy l^ -pro ly l-lac tam , m .p. 148— 150°, [a]|? + 9 2 ° , [a]s46i +109° 
in H 20 , hydrolysed b y  acid to  /-leucine, m .p. 280° (decomp.), 
M i?  —10-8°, M msi —13-4° in H 20 , and ¿-proline (IV), characterised 
as th e  sa lt C 5H 90 2N,CdCl2,H 20 ,  m .p. 210°. T he resu lts  agree with 
th e  analy tically  estab lished  form ula C32H 410 6N 6. A lkaline hydro­
lysis of ergocornine (V) affords (II). I ts  th erm al decomp, leads to 
COPn8-CO-NH2 and l-valyl-d-prolyl-lactam, m .p. 147— 149°, [a]J? 
+  88°, Ms°6i + 107° in  H 20 , hydrolysed by  boiling conc. HC1 to 
/( +  )-valine, M i? + 3 2 ° in  20%  HC1, and  (IV), characterised  as di- 
m ethyW -pro linebetaine  aurichloride, m .p. 245°. Am ong th e  ergot 
alkaloids, th e  ergotam ine group (ergo tam ine-ergo tam in ine ; ergo- 
sine-ergosinine) is characterised  b y  giving AcCOaH  as a-CO-acid. 
The ergotoxine group [(I)-e rg o cry stin in e ; (IH )-e rg o cry p tin in e ; (V)— 
ergocorninine] gives rise to  C O P r+ C 0 2H  analogously. Differing in 
principle b u t still contain ing (II) as m ain com ponent are ergobasine- 
ergobasinine in which (II) is p resen t as th e  /-^-hydroxyisopropyl- 
am ide. H. W.

Veratrine alkaloids. XX. Further correlations in the veratrine 
group. Relationship between the veratrine bases and solanidine.
L. C. Craig and  W . A. Jacobs ( / .  Biol. Chem., 1943, 149, 451— 464; 
cf. A., 1943^11, 246).-—The u n sa tu ra ted  hexacyclic character of the 
v e ratrin e  bases is discussed. A ttem p ts  to  hydrogenate (H2- P t 0 2) 
germ ine (I) failed, b u t ¿sogermine (II) gives ( P t0 2-M eOH) dihydro- 
isogermine, m.p. 277— 278° (previous darkening and softening), 
M i? —61° in C 5H 5N. Dihydrogermine, m .p. 265° (shrinks a t 
> 258° to  a  resin), [a]i? —57° in C 6H 5N  (hydrochloride, decomp. 
>250°), is ob tained  from  (I) and  N a -B u “OH. R ubijervine (III) 
and  ¿sorubijervine (IV) give (H 2- P tO 2-M eO H -A c0H ) dihydro- 
rubijervine, m .p. 222° (its A c2 derivative , m .p. 216— 219°, retains 
th e  original basic character), and  -isorubijervine . m .p. 244° (previous 
softening), respectively. (I) and  aq. N aO H -M eO H  a t 50° yield
(II), b u t sim ilar a tte m p ts  to  isom erise (III) or (IV) were unsuccess­
ful. Jerv ine, C27H 390 3N (pentacyclic), rem ains in a special class, 
as i t  reac ts as a  sec. base and  con tains < 2  conjugated double link­
ings which can be hydrogenated  to  tetrahydro jerv ine . (IV) readily 
form s a  d igitonide (cryst. w ith in  30 min.), suggesting a 3(j3)-OH 
group in  th e  a  ring of a stero id . (I ll)  yields a digitonide on long 
keeping, b u t (I), (II), cevine, and  protoverine do not. V eratrine 
alkaloids behave in  som e w ays differently from solanidine (V) and 
re la ted  com pounds. M ethylcyc/opentenophenanthrene is n o t isol­
a ted  from  th e  dehydrogenation  of a veratrine  base. D ehydrogen­
a tio n  of (V) gives (chrom atographic separation) y-methyl-1 : 2-cyclo- 
pen tenophenanthrene, m .p. 126— 127°, 2-m ethyl-, m .p. 120— i21°, 
and  1 : 2 -d im ethy l-phenanthrene, m .p. 146— 148°, and  a small 
am o u n t of a  substance, C27H 4lN  or C26H 37N, m .p. 183— 197°; no 
fluorene hydrocarbon  w as iso lated . C onstitu tions of th e  veratrine 
alkaloids a re  discussed, b u t th ey  are no t clear. A. T. P.

Biscoclaurine alkaloids : constitutions of chondodendrine and 
trilobine. F. F a ltis , L. Holzinger, P. I ta , and R. Schwarz (Ber., 
1941, 74, [B], 79— 97; cf. A., 1936, 1003).—Chondodendrine is 
degraded to  a m ix tu re  of 6 : 4 '-d icarboxy-2  : 3-dim ethoxy-5-vinyl- 
d iphenyl e th e r (I) (the sole p ro d u c t from  ¿sochondodendrine) and 
an  isom eride (ID- To estab lish  th e  s tru c tu re  of (II) [already 
degraded to  4-carboxy-2 : 2 '-d im ethoxydiphenyl e ther (III) ; loc. 
cit.\ as 5 : 5 '-dicarboxy-2 : 2 '-d im ethoxy-4-vinyldiphenyi ether, it 
was necessary to  synthesise 4 : 5 :  5 '-tricarboxy-2  : 2'-dimethoxy- 
d iphenyl e th e r (IV) (cf. K ing, A., 1939, II , 458). 4 : 5 : 1 : 2-
C0H 2B r2(CO2Me)2, KOMe, and  Cu a t  170— 180° give M e2 4,-bromo-
5-methoxyphthalate (V), m .p. 82— 84° [free acid, m .p. 195-5°, efferv­
escing a t  192°, purified w ith  difficulty from  traces of 4 : 5 : 1 : 2- 
C6H 2B r2(CO„H)2]. isoVanillinoxim e, m .p. 145— 145-5°, and hot 
A c 20  afford O -acetylvanillonilrile, m .p. 122° (once, a t  room  temp., 
isovanillinoxime acetate, m .p. 109-5°), hydrolysed (NaOH) to 
3 : 4 :  l-C 6H 3(OH) (OMe)-CN, m .p. 131-5— 132°. U llm ann condens­
a tio n  betw een (V) and  3 : 4 :  l-C 0H 3(OK)(OMe)-CO2Me gives little
(IV), and 3 : 4 : l-C 6H 3(0M e)2-C 02H  is a troublesom e bv-product.
o-OK-CjHj-OMe, 3 : 4 :  l-C 6H 3B r(0M e)-C 02Me (VI), m .p. 95-5— 96°, 
and  Cu a t  180° give £-0M e-C 6H 4-C 02Me (VII) m ixed w ith  some (VI) 
and  5-carboxy-2 : %'-dimethoxydiphenyl ether, m .p. 167-5— 168-5° 
[Me ester, m .p. 59-5— 60°; in  one experim en t th e  phenolic portion 
contained (?) 2-bromo-2'-hydroxy-6 : 3 '-dimethoxydiphenyl ether, m.p. 
160— 165°, possibly form ed subsequently  to  transference of B r from
(VI) to  o-OH-C„H4-OMe]. (VI), K O Ph, an d  Cu a t  190° give some 
PhOMe, (VII), (VI), and b-carboxy-2-methoxy diphenyl ether, m .p. 187— 
187-5° (Me ester, b .p . 120— 140°/0-05 m m .). M e i-bromo-2-methoxy- 
benzoate (VIII), m .p. 55— 55-8° (from th e  acid and  C H 2N 2) o- 
ONa-C6H 4O M e, an d  Cu a t  190° give im pure  m-OM e-C,H.-CO Me
(VIII), and  (III), m .p. 163— 164°. T he U llm ann condensation
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betw een (VI) and  M e2 4-hydroxy-5-methoxyphthalate , m .p. 93— 94°, 
*s y er7  u n sa tis fac to ry  and  th e  m ain  p roducts are (VII) and

n “ "^6H2(0M e)2(C 02Me)2. T he ord inary  d iphenyl e ther 
synthesis appears to  have reached th e  lim it of i ts  scope in  th e  prep, 
of these tricarboxy lic  acids, since transference of halogen and  alkyl 
groups tak es place read ily  as a  re su lt of th e  accum ulation  of C 0 2Me 
groups. More sa tis fac to ry  resu lts  are ob tained  w ith  in term ediates 
of a lower s ta te  of o x idation  w here side-chains can be  converted  
into C 0 2H  subsequen t to  U llm ann condensation . isoV anillin  
semicarbazone, m .p. 212° (decom p.), N aO E t, and  N 2H 4,H 20  a t  160° 
give 1 : 3 : 4-C6H 3Me(OH)-OMe, which w ith  AcCl and  A1C13 in 
P hN 0 2 gives 2 : 4 : 5 : l-C 8H 2Me(OH)(OMe)*COMd (IX), m .p. 
123°. (VI), th e  K  d eriv a tiv e  of (IX), and  Cu a t  190° afford 5 '-carbo-
methoxy-2 : 2'-dimethoxy-4-acetyl-5-melhyldiphenyl ether, m .p. 13T5— 
132° (semicarbazone, m .p. 203— 203-5° w ith  decom p.) ; th e  free 
acid, m .p. 203— 204°, is cau tiously  oxidised by  alkaline K M n 0 4

to  th e  glyoxylic acid, C18H 16O s, m .p. 
203° (phenylhydrazone , m .p. 187—  
189°), which is fu rth e r oxidised (H 20 2) 
to  4 : 5'-dicarboxy-2 : 2 '-dimethoxy-5- 
m ethyldiphenyl ether (X), m .p. 250— 
251° (Me2ester, m .p . 123— 124°). (X) 
is oxidised by  h o t alkaline K M n 04 to
(IV), m ixed m .p. w ith  th e  acid from  
th e  deg radation  of chondodendrine 
show ing no depression. T he biogen­
esis of th is  ty p e  of alkaloid is p o st­
u la ted  to  s ta r t  w ith  an  enzym ic 
d ehydrogenation  of coclaurine, fol­
lowed b y  a  con tinuous series of de­

hydrogenations an d  m éth y la tio n s v ia  m agnoline and  trilobam ine  to  
tetrandrine and to  trilob ine, for w hich (or for isotrilobine) s tru c tu re  
(A) is advanced. J . W a.

Active principles o£ bark of Aegle marmelos, Correa. A. Mooker- 
jee (Current Sci., 1943, 12, 209).— Y oung b a rk  of b o th  B engal and  
Bihar origin yields (a) a  coumarin  (0-03%), m .p. 123°, (b) an  alkaloid 
(0-003%), m.p. 175°, an d  (c) um belliferone. Old b a rk  of b o th  
regions yields um belliferone and  a  d ifferent coumarin (0 -6 % ), m .p. 
187—188° ; old Bengal b a rk  y ields th e  sam e alkaloid as th e  young 
bark, but old Bihar b a rk  y ields a  new alkaloid (0-3%), m .p. 142°.

P . G .M .

VIII.—ORGANO-METALLIC COMPOUNDS.
Mercurated aliphatic nitriles.— See B ., 1943, I I I ,  280.

IX.— PROTEINS.
Chemistry of chromatin. A. E . M irsky and  A. W . Pollister 

[Trans. New York Acad. Sci., 1943, [II], 5, 190— 198).— A lecture 
summary of some of th e  a u th o rs ’ w ork in  th is  field. H . W .

(A) Recovery of crystalline thyroxine from iodinated casein. (B) 
Recovery of /-thyroxine by direct acid hydrolysis of iodinated casein.
E. P. Reineke and C. W . T u rn er ( / .  Biol. Chem., 1943, 149, 555— 
561, 563—570).— (a ) Io d in a ted  casein (I) is hydrolysed by  boiling 
aq. Ba(OH)2, and  in 2 experim ents 100 g. gave 424 and  385 mg. of 
cryst. thyroxine (II), m .p. 230— 232° (identified b y  I content, 
spectrographic absorp tion , an d  biological assay), respectively. 
(I) shows th y ro ida l a c tiv ity  equiv. to  3%  th a t  of (¿/-thyroxine (III). 
Since (II) is ap p aren tly  form ed in  th e  pro te in  in  only th e  active  /-form, 
the highest yield accoun ts for 28%  of th e  a c tiv ity  of th e  original 
protein. H ydrolysis also gives an  im pure substance (3-4 mg.), 
insol. in acids, w ith  a c tiv ity  equiv. to  2%  of (II). T hus if all 
activity of (I) is assum ed to  be  due to  (II], th e  th y ro id a l a c tiv ity  of 
(I), as m easured by  th e  guinea-pig assay, is com pletely accounted for.

(b) H ydrolysis of (I) by  equal p a r ts  of 32%  aq. H 2S 0 4 and  B uO H  
allows th e  p ro d u c ts  to  be  e x trac ted  in  th e  B uO H ; 0-1%  of cryst. 
/-thyroxine (IV), m .p. 236— 238°, [a]n —4-2° in  E tO H -aq . N aO H . 
65% I, is isolated. T he use of 20%  HC1 in  th e  hydrolysis gives a 
lower yield of (IV). (IV) h as ap p aren tly  tw ice th e  po tency  of (III), 
as shown b y  its  e levation  of C 0 2 o u tp u t and  loss of body  w t. of 
guinea-pigs. S ynthesis of (III) in  a n  iod inated  p ro te in  is p robab ly  
due to  o x idative  coupling  of 2 mois, of di-iodotyrosine an d  th e  
elim ination of one side-chain. A. T. P .

X .— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

Lignin. XLII. Pressure hydrogenation of lignin and lignin- 
eontaining waste liquors of the pine. K . Freudenberg , W . L autsch, 
G Piazolo, an d  A. Scheffer (Ber., 1941, 74, [B], 171— 183).— Pine 
lignin (I) is hy d ro g en ated  in  presence of aq. alkali a t  80— 140 atm . 
an d  ~250° or ~340° in  a tte m p ts  to  crack  th e  phenylpropane un its 
w ith  p ro d u c tio n  of CeH 6, PhM e, or P h E t  derivatives or th e ir hy d ro ­
g e n a t i o n  p ro d u c ts  ; a t  ~340° S-containing substances (waste liquors) 
c an  b e  successfully reduced. U sing 5 %  alkali a t  260° w ith  a ca ta ly st

of m oderate ac tiv ity , (I) gives 45— 50%  of phenols, of which 15% 
[calc, on (I)] a re  monocyclic [o-OH-C6H 4-OMe, creosol, o-C6H 4(OH)2, 
etc.] and  traces of nuclear-hydrogenated  lignin degradation  products. 
U nder th e  sam e conditions w ith  R aney  N i or R upe Ni, 36— 40%  of 
nuclear-hydrogenated  products are ob tained  of which 15%  consists 
of cyc/ohexanols. A t 340°, there  are form ed 13— 15%  of phenols 
and  (mainly) nuclear-reduced p roducts contain ing  considerable 
am ounts of cyc/opentanols; 40%  of n eu tra l products, com prising 
20%  of m onocyclic alcohols o u t of 27%  of d istillable m ateria l, is 
obtained, th u s  accounting  for 53— 55%  of ( I ) ; th e  degree of a c tiv ity  
of th e  ca ta ly st or even its  presence is of secondary im portance. 
L ign in  derivatives containing S (sulphite w aste- or black-liquor) are 
best hydrogenated  a t  340° w ithou t a cata ly st, affording correspond­
ing  yields of th e  sam e products. W hen o-OH-C6H 4-OMe, 1 : 4 : 3 -  
C6H 3Me(OH)-OMe or 1 : 4 :  3-CHMe:CH-C6H 3(OH)-OMe is hydro ­
genated  a t  260°/100 a tm . cyc/ohexanol, 1-m ethyl- an d  1-propyl- 
cyc/ohexanol are obtained respectively. J . W a .

Lignin. XLIII. Distillation of lignin in hydrogen. K. F re u d e n ­
berg  and  K. A dam  (B er., 1941, 74, [B], 387— 397).— The yield of 
p ro ducts ob tained  b y  d ry  d istilla tion  of lignin (I) is increased in  
H 2 b u t  only decisively in  presence of a  hydrogenation  cata ly st. Ni 
is used e ither by  pp tg . N i(O H )2 or N iC 03 on th e  (I) or, m ore sim ply 
an d  b e tte r, b y  passing Ni(CO )4 over d ry  (I) a t  180°. T he N i-(I) 
m ix tu re  is th en  h eated  rap id ly  to  ~ 220° and  tem p, increased a t  such 
a  ra te  (control necessary a t  240°, 320°, and  350°) th a t  d istillation  
is uniform . Sm all am ounts (27 g.) of (I) are distilled  in  glass tu b es; 
larger q u an titie s  (250 g.) in  a  specially constructed  ap p ara tu s 
(illustrated). T he E t 20-sol. d istillates (A) from  various (I) generally 
con tained  65— 70%  of d istillab le phenols (B ). The yields of (A) 
were larger an d  those of (B ) sm aller in  th e  sm all-scale exp erim en ts; 
th e  com position of (B ) also varied  in  th e  tw o cases. (A) contained 
sm all am ounts of acids (H C 02H , AcOH, and  traces of E tC O aH) an d  
neu tra l p roducts [up to  7%  of (I)] in  add ition  to  (B) [up to  35%  of 
(I)]. The following are identified in  th e  d istillate  from  pine-(I) : 
PhO H , p-C 6H 4E t-O H , guaiacol, ^-creosol, o- a n d  p-ethylguaiacol, 
¿soeugenol, o-C6H 4(OH)2, 4 : 1 :  2-C6H 3Pr(O H )2 and  -C6H 3M e(OH)2, 
PhM e, o-C0H 4Et-OMe, 4 : 1 :  2-C6H 3Me(OMe)2, 2-methylcyc/open- 
tano l, cyclohexanediol, MeOH, and  E tO H . All th e  p roducts are in 
harm ony  w ith  th e  view th a t  (I) is a  phenylpropane derivative. The 
residue from  th e  experim ents w ith  p p td . N i(O H )2 or N iC 0 3 ignites 
in  a ir a t  30— 40° and  can  be used as a  hydrogenating  catalyst.

H . B.
Lignin. XHI. Cleavage of wood by nitration. H. Friese and  W . 

L udecke (B er., 1941, 74, [B ], 308— 313).— U nder su itab le  conditions, 
e.g., in  AcOH or CC14-A cO H , wood m eal can  be n itra te d  so th a t  only 
n itro-N  and  no ester-N  is in troduced , no  evolution of N  oxides is 
observed, an d  OMe falls b y  ~ l-7 % . The nitro-w ood (I) re ta ins 
its  s tru c tu re  an d  whereas wood canno t be t i t r a te d  w ith  N aO H  
(phenolphthalein), (I) consum es 1 mol. of N aO H  p er N O a; th is  
titra tio n  is a  tim e reaction  and  th e  n itrogenous com ponent dissolves, 
leaving a  swollen cellulosic mass. (I) tak es up N a from  N aO M e- 
M eOH w ithou t dissolving b u t H aO dissolves o u t ab o u t half of th e  
p roduct, leaving N-free cellulose. A lkali an d  CS2 rap id ly  dissolve
(I). N o so-called lignin estim ation  can  be carried  o u t w ith  6 6 % 
H 2S 0 4. W ood m eal is unaffected b y  A c O H -N aN 0 2. Iso la ted  
lignin can n o t be n itra ted  w ithou t p a rtia l decom p, or w ith o u t evolu­
tio n  of N oxides and  a  sharp  fall in  OMe (15-> -4% ) is observed. 
N itro lignin  (II) from  (I) has 2 N  : 27 C w hereas ligninsulphonic acid 
has only  1 S : 27 C, and  th e  la tte r  c an  be fu rth e r n itra te d . W hen
(I) is trea te d  w ith  C a(H S 03)2 th e  (II) is extensively  broken  dow n and 
no insigh t in to  th e  reaction  is gained. M ethy lated  wood (OMe 36%) 
swells on n itra tio n  an d  th e  p ro d u c t has 1-8% N and  19-3% OMe.

J. W a .
Beech bark (Fagus sylvatica). I. E . Clotofski, H . W eikert, and 

H . N ick (B er., 1941, 74, [B ], 299— 307).— D istilla tion  of finely- 
g round  b a rk  w ith  superheated  steam  or steam  under reduced pressure 
gave no identifiable E t20-so l. m aterial. E x tra c tio n  w ith  org. 
so lvents gives th e  following recoveries calc, on a ir-dried  b a r k : 
E tO H  9-2, COMe2 7-6, d ioxan  12-8, MeOH 12-2% ; o th er solvents 
im m iscible w ith  H 20  give poorer results. T he h o t MeOH e x tra c t 
deposits a  frac tion  (A) on cooling and  th e  m ateria l in  th e  m other- 
liquors is recovered and  sep ara ted  in to  H 20-sol. (B) and  H 20-insol. 
(C) fractions. (A) consists of a  paraffin, m .p. 63— 65°, an d  a  w ax 
giving, on saponification, an  alcohol, C20H 42O (arachidyl ? or eicosyl ?) 
m .p. 73°, an d  an  acid, C20H 42O2, m .p. 57-—58°. (B ) con ta ins tan n in s
and, on hydrolysis, gives 40%  of sugars an d  57%  of phlobaphens. 
(C) is separa ted  in to  N a2C 0 3-sol. m ateria l, consisting of a m ix tu re  
of h igher fa tty  and resin acids, and  N a2C 0 3-insol. m ateria l, which, 
on saponification, gives an  alcohol (arachidyl ?), m .p. 72-5— 73°, 
H ess’ phytostero l, m .p. 132°, a  substance, m .p. 225— 227°, giving 
cholesterol reactions, and  an  acid, C24H 280 2 (carnaubic ?), m .p . 70—  
71°. T he ex trac ted  b a rk  (OMe 6-13%) is hydro lysed  w ith  12%  
H 2S 0 4 (residue 90-9%, OMe 6-78%), th en  w ith  65%  H 2S 0 4 (residue
42-2% , OMe 12-32% ); pentoses, b u t n o t hexoses, are liberated  in 
th e  first stage, and  b o th  in  th e  second (phenylosazone, C 18H 220 4N 4, 
m .p. 204— 205°). T he behaviour of th e  e x trac ted  b a rk  tow ard s 
Schw eitzer’s reagen t and  N a 2S 0 3 is reported . J . W a .

Pigment, C10H12O3N, from A ctin om yces .— See A., 1943, I I I ,  845.

OMe



403 A., II .—xi, ANALYSIS. 404

XI.— ANALYSIS.
Purification of substances by partial fusion and warm absorption.

— See A., 1943, I, 320.
Determination of small concentrations of electrolytes.— See A.,

1943, I ,  313.
Spectroscopic method for the analysis of multi-component mixtures 

and its infra-red application.—See A., 1943, I, 319. 
Silver vanadate : use in micro-combustion of organic compounds.

G. In g ram  (J .S .C .I ., 1943, 62, 175— 176).— Ag3V 0 4 is a  sa tisfactory  
ox idation  filling, w hich also absorbs halogen and  S etc. in  th e  com­
b u stion  of org. com pounds. Possible su b s titu te s  for P b 0 2, p repared  
by  suspending su itab le  oxides on A gC r04, are capable of absorbing N 
oxides.

Micro-method for halogen determination in organic molecules 
according to A. Stepanow’s principle. I. Irim escu and  E . Chirnoaga 
(Z. anal. Chem., 1942, 125, 32— 37).—T he org. substance is dissolved 
in  anhyd. E tO H  and  m etallic  N a  added. R eaction  to  form  N a 
halide  is soon co m p le ted ; H 20  is added, and  th e  solution warm ed. 
T he halide is th en  determ ined g rav im etrically  as th e  Ag sa lt, or by  
V olhard’s m ethod. R eaction  is effected in  a  specially-designed 
vessel to  which a  cooling condenser is a ttached . The m ethod is 
u nsu itab le  for liqu id  org. substances. A de term ination  requires
40— 70 m in. D etails of ap p ara tu s and  procedure, an d  te s t  d a ta  on 
a ro m atic  org. substances, a re  recorded. L. S. T.

Dumas nitrogen determinations.— See A., 1943, I, 310, 321.
Micro-analysis of sulphur in organic substances. N. E . Gelman 

(Zavod. Lab., 1939, 8 , 673—-677).— T er M eulen’s sem i-m icro-m ethod 
(A., 1934, 424) is a d ap ted  to  determ ination  of S in  3— 5 mg. of 
volatile  or non-volatile  org. sub stan ces; halogen, As, N, or CN S' does 
n o t in terfere. The erro r > 0 -1 6 % . R . T.

Determination of small quantities of boric acid in organic sub­
stances. E. G. B eckett and  M. F . H . W ebster (A n a lys t, 1943, 68 , 
306).— W hen th e  sam ple is ashed w ith  N a 2COa, dissolved in conc. 
H 2S 0 4, and  h eated  a t  150° w ith  4 : 4 '-d iam ino-l : l '-d ia n th ra - 
quinonylam ine th e  op tical density  a t  ~6200 a .  is a  m easure of B 20 3
conten t. L. A. D.

Polarographic determination of vanadium [in organic compounds]. 
— See A., 1943, I, 317.

Characteristic reactions of citric and tartaric acid. A. Steigm ann 
(J .S .C .I .,  1943, 62, 176).— The hydroxy-pyrro les and  -pyridines 
form ed b y  m elting  a lip h a tic  O H -acids w ith  CO(N H 2)2 a t  160— 200° 
condense w ith  su itab le  a ldehydes in  A cOH solu tion  form ing dyes 
which a re  characte ris tic  for c itric  and  ta r ta r ic  acid.

Effect of citrate on rotation of molybdate complexes of malate, 
citramalate, and fiocitrate.— See A., 1943, II , 350.

Anomalous amino-nitrogen values. H. E . C arter and  S. R . 
D ickm an (J . B iol. Chem., 1943, 149, 571— 572).— o-, m -, and  p-  
C6H 4(OH )2 sub m itted  to  th e  V an Slyke procedure a t  24— 28° for 
30 m in. give respectively  vals. of 0-58, 1-03, and  0-36 atom s of N H 2-N 
per mol. Sim ilarly, chrysogenin (N-free) appears to  con tain  2-73%  N. 
Crude penicillin  liberates N 2 from  H N 0 2, a lthough  o th er evidence 
ind icates th e  absence of N H 2-N. R . L. E.

Volumetric determination of glucose. M. Niculescu and  N. 
Caplescu (Z . anal. Chem., 1943, 25, 416— 423).— The glucose (I) 
so lu tion  is oxidised by  w arm ing w ith  s tan d ard  aq. K 2Cr20 7 and 
conc. H 2S 0 4. A fter dilu tion , th e  excess o£ K 2Cr20 7 is found by 
tit ra tio n  w ith  aq. Fe N H 4 su lphate  solution, using K 3Fe(CN ) 6 as 
ex te rn al indicator. The (I) to  be determ ined  should be 10— 25 mg. 
an d  th e  q u an titie s  of K 2Cr20 7 and H 2S 0 4 given m ust be adhered  to. 
T es t d a ta  and  deta ils  of procedure are given. L. S. T.

Determination of free and bound hexuronic acid. K. Freudenberg,
H . Gudjons, and  G. D um pert (B er., 1941, 74, [B], 245— 247).—  
A pp ara tu s and  technique a re  described for decom p, hexuronic acids 
and  polyuronides in  a  s tream  of N 2 w ith  20M-ZnCl2 solution a t  160— 
165° and  collecting C 0 2 a fte r su itab le  rem oval of furfuraldehyde and 
o th er an tic ip a ted  vo latile  p roducts . J . W a.

Determination of amino-acids by the solubility-product method.
S. Moore and  W . H . S te in  (J. B io l. Chem., 1943, 150, 113— 130).—  
T he principle of th e  m ethod is th a t  th e  solubility  a t  0° of a  sparingly 
sol. sa lt of an  N H 2-acid [ th a t form ed w ith  an  arom atic  sulphonic 
acid (I) is norm ally used] is de term ined  in  th e  solution under investig ­
ation  w ith  and  w ith o u t th e  add ition  of a  know n am o u n t of free (I). 
F rom  th e  resu lts  an d  th e  (previously determ ined) solubility  p ro d u c t 
of th e  sa lt, th e  concn. of th e  N H 2-acid in  th e  solution is calc. The 
th eo ry  of th e  m ethod  as applied to  th e  de term ination  of leucine (II) 
an d  glycine (III) is discussed, an d  th e  experim ental technique is 
described in  very  full deta il. 1 : 2 :  5-C6H 3M eB r-S03H  is su itable 
for (II), and  5 :  l-N O 2-C10H„-SO3H  for (III). O ther N H 2-acids 
in te rfere  only in  certa in  unusual circum stances. U sing th is  m ethod, 
th e  (II) co n ten t of ovalbum in w as found to  be  9 0% , an d  th e  (III) 
co n ten t-o f silk.jfibroin 43-8%. E . C. W .

Use of glass fluorescent standard in the determination of aneurm 
(vitamin-Rj). G. V astagh  and  F . Szegho (Z . anal. Chem ., 1942, 125, 
23— 32).— The conditions u n der which th e  Zeiss glass fluorescence 
stan d ard  can  be used in  th e  thiochrom e m ethod  for determ ining 
v itam in -B j have been investigated . T he re la tionsh ip  betw een the 
q u a n tity  of -B l and  th e  fluorescence in ten sity  ob tained  w ith  th e  glass 
stan d ard  is n o t linear. T h is is due, n o t to  o p tica l causes, b u t mainly 
to  th e  unfavourable  d is trib u tio n  coeff. betw een th e  aq. alkaline 
so lu tion  and  th e  Bu/^OH so lu tion  of th iochrom e (I), which makes 
qu an t, ex tractio n  difficult. F ilte r-p ap er an d  th e  B upOH itself also 
have a  fluorescence th a t  can n o t be neglected. A dd ition  of NaCl 
im proves ex trac tio n . T he procedure described for th e  oxidation of 
-B 1 to  (I), th e  e x trac tio n  of (I), and  th e  use of th e  glass standard 
perm its th e  em ploym ent of a  ty p e  of s tep  p h o to m e try  to  th e  deter­
m ination  of -B , w ith o u t th e  rep ea ted  prep , of com parison solutions.

L. S. T.
Determination of piperazine. HI. A. Castiglioni (Z. anal. Chem., 

1941, 121, 347— 348; cf. A ., 1941, I I ,  388).— 10 c.c. of piperazine 
solution in  95%  E tO H  are  tre a te d  w ith  10 c.c. of 5%  H 2C20 4 in 
95%  E tO H , and  th e  whole is se t aside for 8— 10 hr. The ppt. is 
collected, w ashed w ith  95%  E tO H , dried  a t  100— 105°, and  weighed. 
(CH2)6N 4 gives a  p p t. w ith  H 2C20 4, and  m u st be  absen t. Salicylic 
a n d  quininic acids do n o t in terfere . L. S. T.

Nephelometric determination of nicotine. K . B. Trifonova (Zavod. 
L ab., 1939, 8 , 731).— N icotine is determ ined  by  comparing the 
tu rb id ity  developed in  te s t  and  s tan d ard  solutions on addition of 
1 % silicotungstic  acid. R. T.

Detection of native protein with pH indicators. M. Ish ida te  and T. 
Sakaguchi (B er., 1941, 74, [B], 163— 170).—The protein  error 
(P.E.) of ind icators is fu rth e r developed as a  spo t te s t  for native 
p ro te in  (cf. Feigl and  Anger, M ikrochim . A c ta , 1937, 2, 107). Of 
27 ind icators used, te trab rom opheno lph tha le in  ester (I) is the 
m ost sensitive as i t  can  d e te c t casein, haemoglobin, ovalbum in, and 
gela tin  in  lim iting  concns. of 0-004— 0-005%  (2— 2-5 p g .) ; next in 
o rder come Congo-red, brom ophenol-blue, dimethyl-yellow, and 
m etanil-yellow . Only dyes effective as p H  indicators in  the range
1-2— 5-5 are found to  be effective, and  th e  P .E . is m ax. a t  about the 
isoelectric p o in t and  m in. a t  p H  ~2-5. T he P .E . is first determined 
and  th en  th e  p ro te in  is broken  dow n w ith  HC1 or NaOH and, after 
neu tra lisation , th e  P .E . is again  determ ined. Differences are marked 
w ith  (I) and  negligible w ith  o th e r ind icators. J. Wa.

Determination of gelatin.— See A., 1943, I I I ,  928.

Total nitrogen content of ovalbumin and other proteins. A. C.
C hibnall, M. W . Rees, and  E . F . W illiam s (Biochem. J ., 1943, 37, 
354— 359).-—The K jeldah l process m ay  give low vals. for the  N 
co n ten t of proteins. T his is due to  th e  digestion period being too 
sh o rt (w ith p ro te ins and  p ro te in  hydro lysates i t  should be continued 
for <  8 hr. a fte r th e  digest has cleared) and to  the  pronounced 
hygroscopic a c tiv ity  of anhyd . p ro te ins which necessitates th a t 
m oisture and  N con ten ts  should be determ ined on separate samples of 
a ir-d ried  m ateria l. U sing th e  technique described, the  following 
vals. have been ob tained  for th e  N  co n ten t of m oisture- and ash-free 
p r o te in : ovalbum in (native an d  uncoagulated) 15-76, edestin
18-7, /3-lactoglobulin 15-58, casein 15-73, am andin  18-75, insulin
15-54, an d  horse carboxyhaem oglobin (m oisture- b u t not ash-free)
16-8%. H . G. R.

Foreman method for determination of dicarboxylic acids in 
protein hydrolysates. K . Bailey, A. C. Chibnall, M. W . Rees, and 
E. F . W illiam s (Biochem  J . ,  1943, 37, 360— 372).— C ystine (I) in the 
hydro lysa te  undergoes p a rtia l d ism u ta tio n  in to  th e  sulphinic and 
sulphonic acids during  tre a tm e n t w ith  CaO an d  is p p td . w ith  the Ca 
d icarboxylates b y  E tO H  tog eth e r w ith  sm all am oun ts of (I), tyrosine, 
serine (II), and  o ther bases. T he Ca sa lts  of th e  d ism utation  pro­
du c ts  a re  very  insol. an d  in terfere  w ith  th e  de term ina tion  of aspartic 
acid (III) as Ca sa lt (IV). (I) m ay be rem oved as th e  Cu1 mercaptide
p rio r to  th e  C aO -E tO H  trea tm e n t. A sm all am o u n t of th e  more 
insol. N H 2-acids (m ethionine, tyrosine, leucine, an d  phenylalanine) 
con tam inates th e  m ercap tide  p p t. b u t th e re  is no loss of dicarboxylic 
acids or arginine {ind th e  p u r ity  of (IV) is such th a t  no crystallisation 
is necessary. Significant am oun ts of b o th  (III) an d  glu tam ic acid (V) 
m ay be isolated from  th e  C aO -E tO H  filtra te  a f te r  rem oval of the  bases 
and  m ost of th e  N H 2-acid. T he so lub ility  of th e  Ca g lu tam ate  is 
re la tively  high, especially w hen some of th e  acid is dl-, b u t th a t of
(IV) appeared  to  be sm all. A m odified p rocedure  gives vals. for 
th e  (III) and  (V) con ten ts of p ro te ins accu ra te  to  w ith in  2% . The 
app lication  of so lubility  correction  to  resu lts  o b tained  b y  one com­
plete C aO -E tO H  trea tm e n t gives vals. >  those  in literature. 
T he "  hydroxyglu tam ic acid ”  fractions p rev iously  rep o rted  are 
m ix tu res of (III) and  (V), dibasic d ism u ta tio n  p ro d u c ts  of (I), and  (II) 
and  its decom p, p ro ducts in  vary ing  proportions, an d  no indication 
of th e  presence of an y  o th er d icarboxylic  acid  has been obtained. 
The resu lts  ob tained  by  previous w orkers w ith  F o rem an 's  m ethod 
are valueless from  th e  p o in t of view of th e  B ergm ann-N iem ann  
hypothesis. H . G. R .
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