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I.— ALIPHATIC.

Mechanism and kinetics o l substitu tion  a t a  sa tu ra ted  carbon atom .
-See A., 1942, I , 148.

Production o! sa tu ra ted  hydrocarbons.— See B ., 1942, IX, 2. 
Dehydrogenation of paraffins and  paraffin-oleflne m ixtures.— See 

B., 1942, I I ,  2. 
Chemical reac tion  by th e  use of th e  th erm al diffusion apparatus of 

Clusius and  Dickel. I .  T herm al polym erisation of m ethane. K .
Hirota {Bull. Chem. Soc. Ja p a n , 1941, 16, 274— 278).— T he th erm al 
polymerisation of C H 4 to  h ig h er hydrocarbons an d  H 2 is m uch  m ore 
effective w hen carried  o u t in  a  th e rm al diffusion colum n, 42%  con
version a n d  87%  of H a being ob ta in ed . F . J . G.

Effects of a  high-voltage discharge on th e  th erm al decom position 
of ethane.— See A., 1942, I ,  151. 

Thermal behaviour of /¡-hexane.— See B ., 1942, I I ,  1. 

Action of su lphur on hydrocarbons under h igh  pressure. W .
Friedmann (Refiner, 1941, 20, 395— 406).— E x p erim en ta l d a ta  
obtained b y  au toc lav ing  S w ith  « -h ep tan e , isooctane (I), o r ¿sodecane 
(II) a t 280° are p resen ted . T he follow ing general conclusions a re  
reached. (1) T h e  norm al hydrocarbons change in to  b ranched  
systems, especially those  w hich, u n d e r th e  d irec tiona l influence of 
S, tend to  form  a  five-m em bered r in g  w ith  S in  th e  bridge. (2) T he 
branched h ydrocarbons give sim ultaneously  th io p h an es an d  sul
phides, e.g., Me2S. (3) T h iophanes re ac t fu rth e r w ith  S form ing 
(a) thiophens from  norm al paraffins, w ith  p a r tly  dehydrogenated  
products as in te rm ed ia tes , (b) th io p h th e n  (and p robab ly  th io- 
phthanes) from  norm al paraffins, (c) po ly th iophanes o r th io p h an e  
polysulphides from  (I), an d  (d) d ith ieny ls (p robably  h y d rogenated  
dithienyls as an  in te rm ed ia te  p roduct) from  (II). R . B. C.

Synthesis and properties of hydrocarbons of h igh  m ol. w t. J .  N.
Cosby and L. H . S u th e rlan d  (Refiner, 1941, 20, 471— 480).— P u re  
hydrocarbons of h igh  m ol. w t. are  p repared , as a  basis for estab lish 
ing the chem ical com position of lu b rica tin g  oils. P u re  in te rm ed ia tes  
are used, an d  th e  general p rocedure is th e  G rignard  p rep , of alcohols, 
followed by  d eh y d ra tio n  a n d  h y d rogenation , w ith  carefu l purification  
at each stage b y  selective adso rp tio n  on SiO , gel o r d istillation . 
Purity is de te rm in ed  by  tim e -te m p . m .p . curve. In  all cases, 85—  
9o% of th e  final d is tilla te  h a s  a  const, va l. for n , an d  vals. for -q, d, 
heat of vaporisation , a n d  dispersion a re  also given an d  th e ir  re la tion  
to constitution is discussed. T h e  follow ing are  p rep ared  : A-, m .p. 
0°, b.p. 180°/0-5 m m . (all b .p . recorded  are  a t  0-5 m m .), t-, m .p.
1-3°, b .p. 179°, 7/-, m .p . 3-2°, b .p . 180°, a n d  e-n-bulyldocosane, m .p. 
20-8°, b .p . 183°; -q-n-hcxyl-, m .p . 19-3°, b .p . 196°, an d  i-n -octyl- 
docosane, m .p . 8-6°, b .p . 209°; \-n-decyl-, m .p . 8-7°, b .p . 215°, 
A-a-decahydronaphthyl-, glass a t  — 40°, b .p . 222°, A-n-amyl-, m .p. 
-9-1°, b .p . 178°, \-(y-am yl)-, glass a t  —40°, b .p . 175°, A-cyclo- 
hexyl-, m .p. —7-2°, b .p . 197°, a n d  'k-phenyl-heneicosane, m .p . 20-8°, 
b.p. 191°; \ -p h e n y l- \K-heneicosene, glass a t  —40°; b .p . 190°; i-p- 
tclyloctadecanc, glass a t  —40°, b .p . 173°; -q-n-hexyleicosane, m .p. 
10'2°, b .p. 181°; aa-dic.yc\ohexyl-, m .p. 37-6°, b .p . 193°, and  
w-diphenyl-tetradecane, m .p . 17-9°, b .p . 194°; aa-diphenyl-&a- 
ittradecene, m .p . 16-3°, b .p . 192°; t-n -octylheptadecane, m .p . —13-8°, 
“•p. 172°; i-n-octyl-h0-heptadecene, glass a t  —40°, b .p . 181°; a- 
<-'iQlohexyl-y-(fS-cyclohexylethyl)hendecane, glass a t  —40°, b .p . 195°; 
A-n-decyldocosane, m .p . 1°, b .p . 222°/0-5 m m . A. T . P .

Activation energy of ionic substitu tion .— See A., 1942, I ,  148. 
Mechanism and kinetics of elim ination  reactions.— See A., 1942, 

I, 148. 

Mechanism and  kinetics of additions to olefinic com pounds. G.
Williams (Trans. Faraday Soc., 1941, 37, 749— 763).— A ddition  of 
halogen to  a  double lin k in g  tak e s  p lace m ost read ily  in  strong ly  d is
sociating solvents, b y  an  ionic m ech an ism ; less read ily  in dissociat- 

solvents such as A cOH b y  a  m ol. tw o-stage  m echanism ; an d  
still less read ily  in  non-d issoc ia ting  so lven ts b y  c a ta ly tic  m echan
isms. P relim inary  ex p erim en ts a re  described in  w hich th e  brom in- 
ay?.n .°* C H j'C H B r a t  300° is show n n o t to  resu lt in  hom ogeneous 
addition; th e  effect of h igh  tem p , is to  suppress surface ad d itio n  
1 o r to Prom ote su b s titu tio n . F . L . U.

D 2 ( A . ,  I I .)

R eaction  product of olefines w ith sulphuric acid.— See B., 1942, 
I I j 1* 

Polym erisation of defines induced by free radicals.— See A., 1942,
I , 151.

P reparation  of palladium  and p latinum  synthetic  h igh  polymeride 
catalysts and relationship  betw een particle  size and ra te  of hydrogen
ation .— See A., 1942, I ,  150. 

M ercury-photosensitised reactions of ethylene.— See A., 1942,1 ,161. 
Photochem istry  of isobutene.— See A., 1942, I , 151. 
P roduction  of heptene [and o ther defines].— See B ., 1942, I I ,  2.
Olefines and  diolefines from  allylic chlorides. A. L. H enne, H . 

C hanan, a n d  A. T u rk  (J. Am er. Chem. Soc., 1941, 63, 3474— 3476). 
— W ith  Mg in  E tjO , CHjICH-CHMeCl, b .p . 63°, CHM e:CH-CHsCl, 
b .p . 83°, o r th e  crude  m ix tu re  (A) thereo f gives (CHM e-CHICH,), 
(b .p . 101-8°) 7, 4, o r 3% , CHMe :CH-CH2-CHM e-CH:CH2 (I) (b .p .
111-0°) 57, 50, or 60% , a n d  (CH2-CH:CHM e)2 (II) (b.p. 124-5°) 3% , 
a little , o r 4% , respectively . C H 2:CH-CHjC1 a n d  (A) ( 1 :1 )  w ith  
Mg in  E t20  give C H jX H ftC H Jj-C H X H M e (b.p. 93-7°) 34, (I) 21, 
(CH2-CH:CH2)a (III) ‘ (b .p . 59-4°) 10, C H 2:CH-CHM e-CH2-CH:CH, 
(b.p. 80°) 10, a n d  (II) 1% . W ith  MgBuCl in  E taO, (A) gives 
CHM e:CH-C6H u -» (f.p. -9 4 -0 4 ° , b .p . 125-2°) 85, C H 2:CH-CHM eBua 

‘9, a n d  (I)- 6% . C H jIC H -C H X l w ith  Mg gives (III) 60% , w ith  
CH.:CHM e-CH2C l-M g -E t,0  gives C H 2:C H M e-[C H J2-CH:CH, (f.p. 
-1 2 8 -8 8 ° , b .p . 88-1°) 47,‘ (CHyCH M e:CH2)2 (IV) (f.p. -7 5 -6 ° , b .p .
114-3°) 30, an d  (III) 12% , w ith  M-C5H u -MgCl gives A °-«-octene 
(m .p. -1 0 2 -1 T . b .p . 121-6°) 80% , a n d  w ith  ¿jo-CsH^-M gCl gives 
Bup-[CH2]2,C H :C H li (b.p. 113-19°) 60% . W ith  Mg, C H 2:CHMe-CH2Cl 
gives 65%  of (IV), a n d  w ith  MgBuCl gives «-C sH n -CHM e:CH2 (f.p. 
— 90-1°, b .p . 119-3°) a n d  som e CMe2;C H B ua. P ipery lene  h y d ro 
chloride an d  M gPrCl give on ly  CHM elCII-CHM ePr“. D iisocroty l 
hydrochloride  a n d  M gM el give C H B uy:C H Pr£ (b.p. 114°) and  
CMe2:CH-CHM ePr£ (b.p. 128-4°) (1 : 6). T he following d a ta  are 
also recorded : C H M eE tP r“, b .p . 92-0°; C H M eE tB u“, f.p . -1 2 0 -8 ° , 
b .p . 119-1°; (CH2Pr0)a, f.p . -9 1 -4 9 ° , b .p . 109-3°; C H 2B u^B uy, b .p . 
123-0°; CHMePrPBuP, b .p . 130-3°; «  a n d  d  of a ll th e  com pounds 
above. R . S. C.

Prolycopene, a  na tu ra lly  occurring  stereoisom eride of lycopene.
L. Zechm eister, A. L . L e R osen, F . W . W en t, an d  L. Pau lin g  (Proc. 
N at. Acad. Sci., 1941, 27, 468— 474).—T he pu lp  of th e  tangerine  
to m a to  w as sh ak en  w ith  M eOH a n d  lig h t pe tro leum  a n d  th e  le t te r  
e x tra c t w as ch ro m ato g rap h ed  on  Ca(O H )2. T h e  ch rom atogram  
show ed a b o u t 15 layers w hich in c luded  lycopene (I), neolycopene, 
several o th e r  isom erides of (I), caro ten e  a n d  i ts  isom erides, an d  a  
w ide lay er co n ta in in g  prolycopene (II), w hich w hen re-ch rom ato 
g raphed  y ielded n ine  layers includ ing  (I). W hen  observed sp ec tro 
scopically, (II) is ra p id ly  conv erted  in to  (I) w ith  I. T h e  change
(II) ->  (I) occurs m ore slowly in  th e  p resence of S o r H B r in  lig h t 
petro leum . T h e  stereochem ical configuration  of (II) is discussed.

J .  L. D.
Syntheses in  the carotenoid  series. EL New synthesis of squalene. 

J . S ch m itt (A nna len , 1941, 547, 115— 122).— G eraniol is converted  
b y  P B r, an d  C 5H 6N in  lig h t p e tro leu m  in to  gerany l brom ide, b .p . 
105— 110°/4 m m ., w hich gives E t  g e ran y lace to ace ta te , b.p_. 152— 
158°/4 m m ., hydro lysed  b y  B a(O H )2 in  aq . E tO H  to  geran y lace to n e  
[^«-dim ethyl-At‘-undecadien-/3-one], b .p . 130— 133°/13 m m . T his 
is tran sfo rm ed  by  Mg and  (C H j'C H jB rJj in  E taO in to  squalene, b .p . 
225— 230°/l-5  m m . (hexachlorides, m .p . 114° a n d  143°; hexa- 
brom ides, m .p. l l f r —118° an d  136— 138°) (cf. H eilb ron  et al., A., 
1926, 816; K a rre r  et. al., A., 1931, 333). Sim ilarly , <ji-ionone, Mg, 
a n d  (C H j'C H 2B r)j in  E t20  y ield  fit,Kor<xi~hexarnethyl-t\fc'<iw'w-letra- 
cosaoctadlene, a  pale yellow liquid, b .p . 220— 225°/l m m ., w hich 
gives in ten se  colour reac tions w ith  conc. H 2SO, a n d  w ith  SbCla b u t 
does n o t a p p ea r to  give solid ad d u cts  w ith  HC1 or H B r. I t  
ap p ea rs  to  be  dehyd ro g en a ted  by  p-0 '.C cl i t '.0 a t  ~ 1 0 0 °  since a  
q u in hydrone  is form ed. H . W .

F luorinated  derivatives of propane. IV. A. L. H enne an d  F . W . 
H aeck l (J. Am er. Chem. Soc., 1941, 63, 3476— 3478).— T he s tru c tu re  
o f CHC1,-CC1F-CC1Fj (I) is confirm ed, b u t  th a t  of o th e r  p ro ducts 
(A., 1939, I I ,  491) is corr. G radually  d istilling  CC13-CC1F-CC1F2 (1) 
w ith  S bF3 (0-5) +  C l, (0-05 mol.) gives aafjy-telrachloro-afiyy-tetra- 
fiuoropropane  (70% ), m .p . —58°, b .p . 112-5— 112-6°, also ob ta ined

__________________   m .
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lro m  (I) b y  successive fluorination  (to CHC1F-CC1F-CC1F,, b .p . 90°) 
a n d  ch lorination . CC12:CF-CC13 (prep, from  CHC12-CC1F-CC13 by  
N aO H -E tO H ) w ith  S b F 3 (1-5 mols.) a t  125° gives CC12:C1'-CF3 (0-37 
mol.) [w ith  CC12:CF-CC1Fj (0-27 mol.)], w hich  w ith  Cl2 in  ligh t gives 
aaafi-tetrachloro-fiyyy-tetrajluoropropane, m .p. 1.2*1®, b .p . 112-4-^r 
112-6°. T h e  following corrections (cf. lo c . cit.) a re  m a d e :  aay-tri- 
chloro-/>yyy- becom es afiy-trichloro-afiyy-tetraftuoropropane; aaaf3- 
tetrachloro-/?yyyy- becom es aafiy-tetrachloro-afiyy-tetrajluoropropane; 
aa-dichloro-j8yyy- becom es ? ay-dichloro-af3yy-lelrafluoro-i\a-propene ; 
aa-dichloro-aj9-dibromo-/?yyy- becom es ay-dichIoro-af}-dibromo-af!yy- 
ietrafluoropropane. R . S. C.

Synthesis of organic aaa-trifluorides. A. L . H enne, A. M. W haley, 
and  J .  K . S tevenson (J. A m er. Chem. Soc., 1941, 63, 3478— 3479).—  
R ep lacem en t of Cl b y  F  occurs rap id ly  w hen com pounds con ta in ing  
CX>CC13 a re  h ea ted  w ith  S b F 3 (1-5 m ols.). CC1j!CC1-CC13 and  S b F s 
a t  125— 140° give aafl-trichloro-yyy-trifluoro- (1) (43% ), f.p. —114-7°, 
b .p . 88-3°, aa.fiy-tetrachloro-yy-diJluoro- (28% ), f.p . -1 0 3 -0 ° , b .p . 
128-0°, an d  aaflyy-pentachloro-y-Jluoro-Aa-propene (13% ), b .p . 170-2°. 
§y-Dichloro-aayy-tetrafluoro-Aa-propene [prep, from  CC12(CC1F2)2 by  
Z n -E tO H ], f.p . —121-2°, b .p . 44-7°, an d  S b F s give fl-chloro-aayyy- 
pentafluoro-b.a-propene (47% ), f.p. -1 3 0 -4 ° , b .p . 6 -8°, converted  by  
Cl2 in to  aafi-trichloro-afSyyy-pentaJluoropropane (II), f.p . -4 -3 0 ° , b .p .
72-0°. Clj a n d  (I) give aaafifi-pcntachloro-yyy-triftuoropropane (III), 
f.p . 109-1“, b .p . 153-1°, also o b tained  from  C EtC l3 b y  w ay  of 
C E tF 3. W ith  S b F s, CPhCl3 gives C PhF 3 (60% ; m uch decom p.), 
CHCi:CCl-CCl3 gives afl-dichloro-yyy-trifluoro-t^-propene, f.p . 
-1 0 9 -2 3 ° , b .p . 53-7°, CC12:CF-CC13 gives CC12:CF-CF3, b .p . 46-0°
(an d  th en ce  aaap-telrachloro-flyyy-tetrajluoropropanc, m .p . 12-1°, 
b .p . 112-4°), a n d  CC12:CH-CC13 gives CC12:CH-CF3. C E tF 3 gives 
(H I) an d  th en ce  (II). R . S. C.

Catalytic conversion of defines in to  alcohols.— See B ., 1942, I I ,  3.

R eactions of ( + ) -  and  (—)-y-m ethyl-a-ethylalIy l alcohol and their 
derivatives. R . S. Airs, M. P . Balfe, an d  J . K enyon  (J .C .S ., 1942, 
18— 26).—dl-y-M ethyl-a-ethylallyl H  phthalate, m .p . 52— 53°, is 
resolved v ia  th e  b ruc ine  sa lt, m .p . 168 , in to  th e  ( + ) -  a n d  ( - ) - fo r m  
(I), m .p . 70-5°, [a]5iei ± 1 5 °  in  CHC13, hydrolysed b y  5N-NaOH 
(more a il. N aO H  causes racem isation) to  th e  ( + ) -  (II) an d  ( —)- 
alcohol (III), [a]5461 ±14-24° in  CS2. On red u ctio n  (H 2, P t 0 2), (II) 
y ields (± ) - ,  b .p . 131— 133°, [a]|§93 +7-09° (homogeneous) (H p h th a l
a te , m .p . 48— 49°, [a]j8S3 +9-70° in  CHC13), a n d  th e  freshly  p re 
p a red  ¿//-alcohol (IV) y ields <tt-CHEtPr°-OH, b .p . 132-5— 133-5° (H 
p h th a la te , m .p. 75— 76°); a  2-years-old specim en (V) gives a hexanol, 
b .p . 131— 133°. (IV) gives a  ■p-xcnylurelhanc, m .p . 102°, a n d  (V) 
a  m ix tu re  of th is  (75%) w ith  th e  />-xenylurethane, m .p. 84— 86°, 
o f C H E tX H -C H M e-O H  (VI). dl-y-M ethyl-a-ethylallyl chloride 
(SOCl2), b .p . 123-—124° (slight decom p.), is hydro lysed  (H zO, 
C aC 0 3) to  a  m ix tu re  of (IV) a n d  (VI), reduced  to  d /-C H E tP r-O H  
(p -xenylurethane, m .p . 132— 133°) a n d  ¿/-CHM eBu-OH (p-xenyl- 
urethane, m .p . 91— 92°; H  phthalate, m .p . 48°). ( —)-y-M ethyl-a-
e thy la lly l chloride [from  (II)], aJJ6i -1 4 -7 5 ° , is hydro lysed  to  a  
hexenol, af$01 -0 -0 7 ° , reduced  to  a  hexanol, b .p . 132— 137°,
+  0-02° (H p h th a la te , [o]540I +0-07° in  CHC13). (II) an d  (III) 
u ndergo  m u ta ro ta tio n  a t  v a ry in g  ra tes, increased  b y  a  trac e  of acid. 
T h e  ra tio  of [a] to  th a t  of th e  H  p h th a la te  shows th a t  (V) has 
undergone 27%  racem isation , a n d  con ta ins 41%  of ( + ) -  
C H M eX H -C H E t-O H  and  32%  of (+)-C H Et:C H -C H M e-O H . I t  is 
suggested  th a t  th is  rearran g em en t is due to  a  pseudo-cyclic s tru c 
tu re  of th e  allylic alcohols, confirm ed-by pa rach o r vals. of 12 deriv 
a tives, includ ing  dX-y-methyl-a-ethylallyl acetate, b .p . 54— 56°, and  
benzoate, b .p . 144— 145°. T he p -nitrobenzoate has  m .p. 35— 37°. 
(I) w ith  boiling MeOH yields M e y-methyl-a-ctkylallyl ether, b .p . 
110— 112°, a j56i -0 -1 8 ° , also o b tained , al3in  +  6 -88°, from  th e  alcohol 
p rep ared  from  th e  sam e specim en of (I), w ith  K , th e n  M el.

A. L i.
Catalytic dehydrogenation and  condensation of aliphatic  alcohols.

I I .  V. I. K om arew sky and  J .  R . Coley (J. Am er. Chem. Soc., 1941, 
63, 3269—3270).— Conversion of alcohols in to  ketones b y  Cr20 3 a t, 
usually , 400— 425° (cf. A., 1941, I I ,  158) is ex ten d ed  to  n-C j_8, 
h -C ,0i an d  h-C 18 alcohols, y ields be ing  27-8— 83-2% . E tO H  +  
« -C ,H 17-OH an d  u-C sH u -OH +  )!-C10H 21-OH give >i-C,Hls-COMe 
(41-7%) an d  n-C9H 19-COBu° (27-2%), respectively , w ith  sm aller 
am o u n ts of sym . ketones, excep t COMe2 w hich is never ob tained . 
A ldehydes give sim ilarly  b e tte r, an d  aldols still b e tte r, yields, con
firm ing th e  m echanism  prev iously  p roposed (loc. cit.). A t 760 an d  
125— 135 m m ., h-C 8H j,-O H  gives 56 a n d  73-9%, respectively , of 
ke to n e . T he following a re  new  : aldol-2 : 4 -d in itrophenylhydrazone, 
m .p . 125-5— 126-5°; CO(C9H 13-«)j, m .p . 39— 40°; n-tetradecan-s-ol, 
m .p . 28-5°, an d  -on«, m .p . 25-5— 26°; n-nonadecan-K-ol, m .p . 65-5°.

R . S. C.
D enatured  alcohol contain ing 1 :  3 -d io x d an .— See B., 1942, I I ,  3.

Separation of iso- and  /i-butyl alcohols from  hydrocarbons by 
azeotropic distillation. R . Negishi an d  C. Isobe (B ull. Chem. Soc. 
J a p a n , 1941,16, 278— 2S4).— B u°O H  and  Bu£OH m ay  be separated  
from  hydrocarbons (PhM e or gasoline) b y  e x trac tio n  w ith  H 20  
follow ed by  d istilla tion  of th e  azeotropic m ix tu re . F . J .  G.

M echanism  and  kinetics oi anionotropic change.— See A., 1942,1, 
148.

S tructure-property  re la tions of isom eric octanols. G. L. Dorough, 
H . B. Glass, T . L, G resham , G. B. M alone, an d  E . E . R eid  ( / .  Amer, 
Chem. Soc., 1941, 63, 3100— 3110).— R elations a re  tab u la te d  between 
stru c tu re  of th e  carefu lly  purified 4 octanols a n d  18 methylheptanols 
an d  th e ir  b .p . a t  20, 100, 300, an d  760 m m ., th e  difference between 
th e  b .p . an d  th a t  o f th e  hydrocarbon , la te n t  h e a t  of vaporisation, 
d°u d;|°, th e  difference betw een  d a n d  th a t  of th e  hydrocarbon, 
expansion  (0— 25° a n d  80— 100°), n ^ ,  m .p ., m olal h e a t capacity, 
so lub ility  in  H 20 , 17, to ta l  surface energy, p a rachor, R am sey and 
Shields const., d ielectric  const., fluidity , association  a t  15°, Af-ray 
secondary  peak , ra te  of esterification  w ith  A cO H  a t  136±0-5° (1 
an d  100— 200 h r.) and  AcaO a t  35 ±0-01° (125 h r.), oxidation  by
0 2 a t  137° (ra te  a n d  ra tio  COa/CO produced), a n d  tox ic ity  to 
L u p im is  albus, goldfish, new ts, a n d  tadpoles. D a ta  include the 
follow ing; those  in  p a ren theses re fer to  a -naph th y lu re th an es and
3 : 5-d in itrobenzoates, respectively . n-O ctan-a-, m .p . -1 5 -0 ° , b.p. 
195-0° (m .p. 67-0°, 60-8°), -¿9-, m .p . -3 1 -6 ° , b .p . 180-0° (an oil; 
m .p . 32-3°), -y-, m .p . -4 5 -0 ° , b .p . 173-0° (m .p. 54-0°, 69-4°), and 
-S-ol, m .p . -4 0 -7 ° , b .p . 176-3° (m .p. 65-5°, 63-9°). £-Methyl-n- 
hep tan-o-, m .p . (of glass) —106-0°, b .p . 187-6° (m .p. 68-5°, 58-3°), 
-f}-, m .p . (of glass) —105-0°, b .p . 171-8° (an o il; m .p . 34-4°), and 
-y-ol, m .p . —58-5°, b .p . 158-5° (oils). ¡¡-Methyl-n-heptan-a- (from 
«■CjHn-CHM e-M gBr an d  C H 20 ) , m .p. -1 1 2 -0 ° , b .p . 175-4° (an oil; 
m .p . 50-6°), -JS-, m .p. —50-4°, b .p . 156-1° (m .p. 57-5°; a n  oil), -y-, 
m .p . (of glass) -8 5 -0 ° , b .p . 167-2° (m .p. 73-0°, 38-5°), an d  -S-ol, 
m .p . (of glass) -8 1 -0 ° , b .p . 166-3° (m .p. 70-0°, 71-7°). z-Methyl- 
n-heptan-a- {from CHM eEt-[CH2]2-MgBr (I) an d  [C H J=0}, m.p. (of 
glass) —104-0°, b .p . 186-5° (oils), -fi- [from  (I) an d  MeCHO], m.p. 
(of glass) —120-0°, b .p . 171-9° (oils), an d  -y-ol, m .p . 91-2°, b.p. 
153-4° (an o il; m .p . 89-8°). y-M ethyl-n-heptan-a-, m .p . —90-0°,
b .p . 185-8° (oils), -jS- (from CHM eBu“-MgBr an d  MeCHO), m.p. (of
glass) —114-0°, b .p . 166-1° (oils), -y-, m .p . (of glass) —83-0°, b.p. 
159-4° (m .p. 52-0°; a n  oil), a n d  -S-ol (from  CHM eEt-M gBr and 
P r “CHO), b .p . 164-7° (an o il; m .p. 91-8°). 8-Methyl-n-heptan-a- 
(from  C IiM ePr“-CHz-MgBr a n d  [CH 2]20 ) , b .p . 182-7° (oils), -¡8-, m.p. 
(of glass) —102-0°, b .p . 171-7° (oils), -y-, m .p . (of glass) —123-0°, 
b .p . 155-4° (an o il; m .p . 92-4°), an d  -S-ol, m .p . (of glass) —82-0’, 
b .p . 160-8° (m .p. 90-0°; a n  oil). m-CsH u -OH, b .p . 137-8“.
C H M ePr“-OH, b .p . 119-5°. C H 2Bu0-OH, b .p . 130-5°. 
C H M eEt-C H 2-OH, b .p . 128-0°/752 m m . Bu0-[CH2]2-OH, b .p . 151-7°/ 
768 m m . CHM ePr“-CH2-OH, b .p . 148-9°/760 m m . CHM eBua-0H, 
b .p . 139-7°/759 m m . «-C 5H n -CHMe-OH, b .p . 158-5°/754 ram. 
C H M ePrtt-[CH2]2-OH, b .p . 94-6°/40 m m . « -C sH ^B r, b .p . 127-8°/ 
745 m m . B u°B r, b .p . 101-3°. B u ^ [C H 2]2-Br, b .p . 147-6'.
C H M eEt-C H 2B r, b .p . 121-0°. BuftBr, b .p . 91-2®. «-C 5H u -CHMeBr, 
b .p . 81-7°/45 m m . C H M eE t-[C H J2-Br, b .p . 146-5°. C H 2Bu/*Br, 
b .p . 117-5°. C H M eE tB r, b .p . 91-2®/750 m m . C H M ePraBr, b.p. 
118-4°. C H M ePra-[CH2]2-Br, b .p . 87-6°/50 m m . E tC H O , b .p . 48-8°. 
CHM eBu“Br, b .p . 143-9®/750 m m . C H M ePr°-CH 2B r, b .p . 83-8°/ 
100 m m . P raCHO, b .p . 74-9°. Pr0CHO, b .p . 63-5°. COMeEt, b.p. 
80-6°. M .p. a re  corr. R . S. C.

/3-M ethyltetradecan-a-ol. K . L indb lad  an d  E . S tenhagen (J. 
Am er. Chem. Soc., 1941, 63, 3539— 3540).— K-C12H 25;CHM e-C02Et, 
N a, B uO H , an d  (later) E tO H  in  ligh t pe tro leum  give fl-methyl-n- 
tetradecan-a-ol (40% ), m .p . 32-0— 32-2°, b .p . 134°/2 m m . R . S. C.

Am yl n itrite . D eterm ination  and  decom position.— See B., 1942, 
I I ,  1.

Explosion hazard  in  th e  ch lorination  of alkyl/jothiocarbam ides to 
prepare a lkanesulphonyl chlorides. K . Folkers, A. Russell, and 
R . W . B ost (J. Am er. Chem. Soc., 1941, 63, 3530— 3532).— During 
th e  p rep , of A lkSOsCl from  aq . SA lk,C (:N H ),N H 2,HCl by  C1J( a 
v io len t explosion m ay  occur if  a n  excess of Cl2 is used . NC13 is 
p ro b ab ly  form ed. R . S. C.

Condensation of sulphoxides w ith p-toluenesulphonam ide and sub
stitu ted  acetam ides. D. S. T arbell an d  C. W eaver (J. A m er. Chem. 
Soc., 1941, 63, 2939— 2942).— C ondensation of ^-CjHjMe-SOj-NH, 
(I) w ith  l i 2SO in  Ac20  a t  100° o r boiling P 20 6-CHC13 gives sulpbil- 
im ines, R jS-^N -SO j-C jH jM e-/), th e  s tru c tu re  of w hich is proved 
b y  p rep , also from  R .S  an d  ch loram ine-T  (M ann el al., J .C .S .,  1922, 
121, 1052; C larke et al., A., 1927, 243). T h e  p ro d u c ts  are un- 
affected by  alkali, dissolve in  cold HC1 (? sa lt-fo rm atio n ), and in 
h o t HC1 are  hydro lysed  to  R 2SO and  (I). Sulphilim ines, R 2S->NR'. 
a re  sim ilarly  o b ta in ed  b y  AczO in  w hich R ' =  CCl3-CO or CHC12-C0, 
b u t  n o t if  R ' =  CH jCl-CO ' o r Bz. Analogous reac tio n s are dis
cussed. P rep , of [CH2] ,> S ,  b .p . 119— 120°, from  B r-[C H 2],-B r and 
N a .S  in  aq . E tO H  is modified to  give 64%  yield . Tctramelhyleni 
sulphoxide (II), b .p . 105— 107°/12 m m ., is o b ta in ed  b y  30%  H ,0 | 
a t  0° o r in  COMe2. T he follow ing are  described : E t2, 83— 85°/l2 
m m ., Me2, b .p . 85— 87°/25 m m ., a n d  P h a sulphoxide, b .p . 85— 87°/ 
25 m m .; [CH2]4> S 0 2, m .p . 10— 10-5°; d iethy l-, m .p . 145—146°, 
tetram'ethylene- ', m .p . 134— 135°, an d  diphenyl- (prep , by  P a0 5 but 
n o t AcjO), m .p . 108— 110°, -sulphin-p-ioluenesulphonyltminc; 
CCl3-CO-NH2 (prep, b y  boiling CC13-C 02H  w ith  SOC1, an d  a little 
CsH 5N  in  E t , 0  a n d  la te r  tre a tm e n t w ith  N H S), m .p . 139— 141°;
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iiltamcthylenesulphintrichloroacetyliinine, m .p . 110— 117°; lelra-
atihylene-, m .p . 149—-161°, a n d  diethyl-sulphindichloroacelylimine, 
m.p. 112— 113°. T h e  follow ing condensations failed : , 
(0H-[CH2]j),S O -(I) ; E tjS O -  or P h 2SO-CCl3-CO-NH2; E taS O - or 
(IIJ-NHjBz-Ac20  (gives. P h C N ); fluorene-M e2SO or - ( I I ) ;  2 : 7 -  
cittitrofluorene-Me2SO or - ( I I ) .  Sulphoxides do n o t show " CO ” 
properties; e.g., (II) does n o t re ac t w ith  C H 2N a or PhC H O .

R . S. C.
Configuration oi na tu ra lly  occurring glycerol esters. H . O. L.

Fischer and  E . B aer (Schweiz. vied. Wschr., 1941, 71, 321— 322).—  
The Na com pounds of d (+ ) -  a n d  / ( —)-t'sopropylideneglycerol w ith
i-C„Hj3I an d  C18H a7I in  boiling (C ff2-0M e)2 y ielded th e  !CMe2 
compounds o f a-hexadecyl- a n d  a-octadecy l-g lycero l; hydrolysis 
mth AcOH gave th e  free alcohols, id en tica l w ith  chim yl alcohol (I), 
&p. 62— 63°, and  b a ty l alcohol (II), m .p . 71°. T h e  tw o  enan tio - 
E o rp h ic  form s of sy n th e tic  (II) have [a] ± 0 ° .  T h e  d iace ty la ted  
synthetic b a ty l alcohols h a d  ± 8 -6° in  CHC1, (c =  11-2). A
crude prep , of th e  g lycepd  e th e rs from  th e  unsaponifiable frac tion  
of Cliimaera monstrosa liver oil w as tre a te d  w ith  COMe2, g iv ing  a 
product w ith  [ o ] d  —14-0° (in su b s ta n c e ); th e  tw o  :CMea com pounds 
of the sy n th e tic  ( i p  h a d  [a]},0 ±12-6° in  m elted  substance. (II) 
belongs to  th e  ¿¿-series, so does selachyl alcohol, as i t  can  be  tra n s 
formed in to  ¿ -b a ty l alcohol b y  c a ta ly tic  red u ctio n . N a tu ra l (I) is 
dextrorotatory. A. S.

Preparation of alkane-a<o-disulphonic acids. S. Z uffanti an d  R. 
Hendrickson (J. Am er. Chem. Soc., 1941, 63, 2999— 3000).— E th an e- 
13-, m.p. 97°, propane-ay-, b .p . 157°/l-4  m m ., n-bitlane-aS-, m .p . 84°, 
a-pentane-as-, b .p . 198°/I-7 m m ., n -hexane-a^-, m .p . 78°, a n d  n- 
iecane-aK-, m .p . 76°, -disulphonic acid a re  ob ta in ed  b y  tre a tin g  th e  N a a 
salts in M eOH w ith  d ry  HC1 an d  give m -C aH t M e-N H t salts , m .p. 
530°, 222°, 214°, 187°, 158°, a n d  178°, respectively . R . S. C.

Mechanism and kinetics of carboxylic ester hydrolysis and  carboxyl 
esteriflcation.— See A., 1942, I ,  148.

Catalytic reduction  of esters using n ickel alone as a  catalyst. C. L. 
Palfray. B ehaviour of esters over R aney  nickel. P . L. de  B enne- 
vflle, W. R . McClellan, a n d  R . Connor (J. Am er. Chem. Soc., 1941, 
33, 3540— 3541, 3541— 3542).— C oncerning p rio rity . R . S. C.

Identification of organic acids by use of /)-brom obenzyl-^-th iuron- 
ium bromide. B. T . D ew ey and  H . G. S hasky  (J. A m er. Chem. 
See., 1941, 63, 3526— 3527).— p-Bromobenzyl-ip-lhiitroitium bromide 
[prep, from  £ -C ,H tB r-C H 2B r a n d  C S(N H 2)2 in h o t E tO H J, m .p . 213°, 
with the  N a  o r K  sa lt of th e  acid  in  h o t E tO H  gives th e  formate, 
m.p. 148°, acetate, m .p. 149°, propionate, m .p . 146°, butyrate, m .p . 
142°, n-, m .p . 146°, an d  iso-valerate, m .p. 148°, hexoate, m .p . 146°, 
hcptoate, m .p. 147°, ocloate, m .p . 145°, a-ethyl-n-bntyrate, m .p . 141°, 
iodecoate, m .p . 142°, palmitate, m .p . 135°, stearate, m .p. 135°, oxalate, 
m.p. 194°, malonate, m .p . 139°, succinate, m .p . 167°, glutarate, m .p . 
149°, chloroacetale, m .p. 154°, trichloroacetate, m .p. 146°, oleate, m .p. 
133°, benzoate, m .p . 154°, o-, m .p . 163°, m-, m .p . 154°, an d  p -bromo-,
o.p. 173°, o-, m .p . 168°, m-, m .p . 150°, a n d  p -chloro-, m .p . 163°,
0-, m.p. 154°, m -, m .p . 152°, a n d  p-iodo-benzoale, m .p . 181°, c innam 
ic, m.p. 170°, phthalate, m .p . 166°, salicylate, m .p . 168°, o-, m .p . 
151°, m-, m .p . 151°, an d  p -toluate, m .p . 165°. T h e  sa lts  a re  an hyd . 
and fairly stab le . D epression  of th e  m .p . on  a d m ix tu re  is 6— 12°. 
M.p. are corr. R . S. C.

Preparation an d  properties of acetic  a c id -^ .  H . L inschitz, M. E . 
Hobbs, and  P . M. Gross (J . A m er. Chem. Soc., 1941, 63, 3234).—  
Acs0  and 99-6%  D aO give AcOD (~ 9 9 %  pure), m .p . 15-66±0-05°,

1-0527. d™ 1-0588, »1° 1-37102. R . S. C.
Alcoholysis of polyvinyl ace ta te .— See A., 1942, I, 150.
Chlorination of propyl trich loroacetates. C. W . G ayler an d  H . M. 

Waddle (J. Am er. Chem. Soc., 1941, 63, 3358— 3359).— C o ntrary  to  
Maxwell (Thesis, 1933), CCls-COaP ra (1), b .p . 69°/10 m m ., a n d  Cl2 
(1 mol.) in  lig h t a t  120° give jS- (0-30 m ol.), b .p . 94°/8 m m ., y- 
(0-28 mol.), b .p . 107°/8 m m ., a n d  (? a)-chloro-n-propyl trichloroacetate 
(0-02 mol.) [hydrolysed to  HC1 a n d  a  substancp  (2 : 4 -d in itrophenyl- 
nydrazone, m .p . 162°)]. CCl3-COxPr£, b .p . 65°/10 m m ., gives 
similarly CM e2Cl (0-25 m ol.), b .p . 72°/8 m m . (w ith  cold aq . K O H  
rapidly gives COMe2), a n d  GH t C l'C H M e trichloroacetate (0-31 mol.), 
“•p. 93-5°/8 m m . [hydrolysed b y  h o t (no t cold) 25%  K O H  to 
jCHj-OH)2]. C1-[CH2]j-OH, b .p . 165° (a -n ap h th y lu re th an e , m .p. 
<6-5°), is described. R . s. C.

Dimethylneopentylacetic [aayy-tetram ethyl-n-valeric] acid, its 
methyl ester, am ide, and  anilide. F . C. W hitm ore, W . R . W heeler, 
J; D. Surm atis (J. A m er. Chem. Soc., 1941, 63, 3237).— A ddition  of 
diijobutylene hydrochloride  a n d  E tB r - E t20  to  M g -M g E tB r-E t-0  
and subsequent tre a tm e n t w ith  COa gives 34%  of C H 2Buy-CMe,-CO,H, 
m-P- 45°, b .p . 229-6°/732 m m . (Me ester, b .p . 176-2°/732 m m .; 
amide, m .p. 71°; anilide, m .p . 78°) (cf. A., 1941, I I ,  345).

_ „  R . S. C.
Optically active a/J-diglycerides. J .  C. Sow den an d  H . O. L . 

rischer (J. Am er. Chem. Soc., 1941, 63, 3244— 3248).— d(+ )-iso- 
"opylideneglycerol in  boiling E t20  w ith , first, N a  a n d  th en
r u !r,ilB r o r ' b e tte r - in  (CHj-OM e), w ith  N aC l0H , an d  th e n
1-n ,P hB r gives d(+)-isopropylideneglycerol a’-C H tP h ether ( I ) ,  b .p .

95— 97°/0-3 m m ., [a]D +16-8°. T h e  corresponding o'-Me ether, 
b .p . 45— 47°/10 m m ., [a]D + 22-5°, is sim ilarly  p repared . In  boiling 
n -H ,S 0 4, (I) gives 1 -glyceryl a-CHt Ph ether (II), b .p . 138— 139°/0-3 
m m ., [o]d + 5-3°, b u t  in  boiling  90%  A cOH gives a n o th e r p ro d u c t. 
W ith  RCOC1 in  C H C lj-quinoline  a t  37°, (II) gives d -glyceryl a- 
CH^Ph ether a'¡¡-distearate (III), m .p. 50-5— 51°, [o]d + 6 -1 ° in  
CHClj, a n d  -dipalmitate, m .p . 42— 42-5°, [o]d + 6 -3 ° in  CHC13; th e  
a’p-dibutyrate, b .p . 140° (bath)/0-006 m m ., [a]n + 15-5°, is ob ta ined  
in  C5H 5N  a t  0°. W ith  M el, CaSOt , a n d  Ag20 , (II) gives d -glyceryl 
a-C H tP h a'P-M e, ether (IV), b .p . 147— 148°/13 m m ., [a]D + 4-1°. 
H y d rogenation  ( P t0 2; slightly  > 1  a tm .) of (III) in  AcOH gives 
d-afi-distearin, m .p . 74-5— 75°, [<i]d - 2 - 7 °  in  CHC13 (acetate, m .p . 
56-5— 57°, [o]D ± 0 °  in  CHC1S), th e  p-nilrobenzoate, m .p . 6 7 -6 7 -5 ° , 
[a]u —1-4° ( — 1-3°) in  CHClj, of w hich is ob ta in ed  therefrom  by  
¿-N O j-C jH ^C O C l in  CSH SN  an d  from  /-glyceryl a-ÿ-n itrobenzoate  
b y  s tea ry l chloride in  quinoline a t  room  tem p . d-afl-Dipal>mtin, 
m .p . 67— 67-5°, [o]d —2-3° in  CHC13 [p-nilrobenzoate, m .p . 60— 60-5p,
[a]D —1-6° ( — 1-4°) in  CHC13], a n d  d-afl-dibutyrin, b .p . 95° (b a th )/
0-001 m m ., [a]D + 0-69° (hom ogeneous), ± 0  in  CHC1„ + 1-7° in 
C jH 5N , are  sim ilarly  ob ta in ed , b u t (IV) gives d-glyceryl a-cyclo- 
hexylm ethyl a'B-M e2 ether, b .p . 135— 138°/14 m m ., [a]o + 4-9°.

R . S. C.
Isom érisation  of polyene acids and  carotenoids. P repara tion  of ¡3- 

elæ ostearic  an d  j3-licanic acid. H . H . S tra in  (J. Am er. Chem. Soc., 
1941, 63, 3448— 3452).— T he isom érisation  of oleic acid  (I) an d  th e  
read ie r isom érisation  of a-elæ ostearic acid  (II) an d  its  esters by  
various reag en ts  a re  described. T h a t  of (I) by N aN O a-3 0 %  H N O , 
a n d  of (II) o r o-hcanic acid  b y  a  l ittle  I in  M eOH h as p rep ara tiv e  
val. D ih y d ro xyxan thophy lls a re  co nverted  by  I in to  m ore strong ly , 
a n d  th e n  (m ore I, longer reaction) in to  less strong ly , adsorbed  pig
m en ts. A bsence of O H  decreases th e  ease of isom érisation . E s té r i
fication of O H  also decreases th e  ease of change a n d  leads to  p ro 
d u c ts  w hich are  separab le  b y  ch ro m atography  on ly  a f te r  hydrolysis. 
Som e adsorben ts, e.g., syn th e tic , a c tiv a ted  Mg silicate, a lthough  
n eu tra l in  H aO, change caro teno ids in to  b lue  su bstances sim ilar to 
those  o b ta in ed  b y  s tro n g  acids o r very  s tro n g  bases. C are is th u s  
needed  in  iso lation  of n a tu ra lly  occurring  p igm ents, as accom pany
in g  acids m ay  cause isom érisation  ; th is  m ay  be  avo ided  b y  add ing  
org. bases, e.g., N PhM ea, C5H SN . R . S. C.

E lectro ly tic  p reparation  of ethyl glyoxylate. W . O roshnik  an d  
P . E . Spoerri (J. A m er. Chem. Soc., 1941, 63, 3338—-3339).—-E lectro 
ly tic  red u ctio n  of E t 2C20 4 a t,  best, P d -H g  (53%  yield) o r Hg 
(50% ) cathodes gives 0 E t-C H (0 H )-C 0 2E t, converted  by  P 2O s in to  
C H 0 -C 0 2E t. R . S. C.

Condensations. XVI. A cylations an d  a lkylations of sodium  
enolates of aliphatic  esters. Syntheses of aa-d isubstitu ted  jS-keto- 
esters an d  o ther com pounds. B. E . H udson, ju n ., an d  C. R . H auser 
(J . Am er. Chem. Soc., 1941, 63, 3156— 3162; cf. A., 1941, I I ,  130). 
— P rep , (large scale) of C Ph3Cl a n d  N aC P h , is described. F o r con
densa tions using  N aC Phj i t  is b e s t to  allow  i t  to  reac t com pletely  
(d isappearance of red  colour) o r n early  so w ith  th e  “ enolising "  
com pound in , e.g., E tjO  before add in g  th e  second reag en t. R e
actions described below are  th u s  effected. Bu0CO2E t  gives 
B uSC O -C H Pri-C O jE t (63% ). Bu’G O jE t w ith  P raCOaE t  o r 
Pr0COaE t  gives m ixed /J-CO-esters ow ing to  th e  fo rm ation  (and la te r  
condensation) of eno lates of th e  la t te r  esters. P r iC O .E t w ith  
E t.C .O . gives 61%  of C 0 2Et-C0-CM e2-C 02E t, b u t w ith  H CO aE t 
gives on ly  16%  of HC0-CM e2-C 02E t.  C H R R '-C O aE t  w ith  R "C O C l 
gives 51— 74%  of R "C 0-C R R '-C O 2E t, exam ples being  (a) R =  
R ' =  Me, R "  =  Me, P ra, Pr£, a n d  P h , (6) R  =  Me, R ' =  E t, R "  =  
E t, Bu0, a n d  P h , and  (c) R ' =  R  =  E t, R "  =  P h . E t aa-dimelhyl- 
acetoacetate semicarbazone, m .p . 119°, a n d  E t fi-heto-aS-dimethyl-a- 
ethyl-n-hexoate, b .p . 116— 119°/15 m m ., a re  described. Pr0C O aE t 
a n d  C lC O .Et give 75%  of CMe2(C 02Me)2. In te ra c tio n  of E tO A c 
w ith  RCOC1 gives m ain ly  (RCO)2CH-COaE t  : thu s, w ith  Pr°COCl 
i t  gives 49%  of (P r°C 0 )2C H -C 02fit ; ad d itio n  of C H 2Na-COaE t  to 
EtCOCl (excess) in  E t 20  a t  0° gives E t p-keto-p-n-propionyl-n-valerate 
(39% ), b .p . 98— 102°/9 m m ., an d  E tC 0 -C H ,-C 0 2E t  (15% ) ; 
CH Pr0N a-CO 2E t  a n d  C lC 02E t  give E l p-carbethoxy-p-methylglutarate 
(29% ), b .p . 150— 152°/15 m m ., a n d  CH Pr0(CO 2E t )2 (13% ). 

•Pr0CO2E t  w ith  PhN CO  gives C 0 2Et-CM e2-C 0-N H Ph (33%) (best 
m ethod  of p rep .). A lky lation  of E tO A c is im possible ow ing to  
condensation , b u t  Bu0CO2E t an d  PhSO aE t  give C H E tPr£-C G 2E t 
(33% ), a n d  Pr£COaE t  an d  CMe2Br-COaE t  give (CMea-C 02E t )2 (30% ), 
also o b ta in ed  (26% ) from  th e  eno la te  b y  I. PrPCOaE t w ith  
(CH2)sO gives aa-d im ethy l-y -bu ty ro lac tone  (55% ), b .p . 195-5—  
197-5°. R - s - c -

In troduction  of substitu ted  vinyl groups. V III. Acetoacetic ester 
series. A. C. Cope an d  C. M. H ofm ann (J. A m er. Chem. Soc., 1941, 
63, 3456— 3459; cf. A ., 1941, I I ,  161).— H eatin g  RCHO,
C H .A c-C O .R ', p ip erid ine  (I), AcOH , a n d  C ,H , w ith  con tinuous 
rem oval of H aO gives 71— 89%  of E t a-acetyl- (II), b .p . 118— 120°/ 
18 m m . [also o b ta in ed  b y  add in g  (I) in a  little  MeOH to  P r“CHO 
an d  C H 2Ac-C02E t  a t  5— 10° a n d  th en  keep ing  a t  0°], o-acetyl-5- 
m ethy l- (III), b .p . 120— 121°/15 m m ., an d  a-acetyl-y-ethyl-, b .p . 
122— 123°/11 m m ., - t\a-n-hexenoate, Pri* a-acelyl- (IV), b .p . 125—  
128°/24 m m ., an d  a-acetyl-S-methyl- (V), b .p . 135— 136°/24 m m .,
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-A°-n-hexenoaie, and  E t a-acetyl-y-ethyl-àa-a-oclenoatc, b .p . 138—  
H l ' / l l  m m . N a O E t-E tO H  a t  —5° converts (II) a n d  (III) in to  
th e  enolates, w hich w ith  M el a t  th e  b .p . give E t  a-m ethyl-, b .p .
05— 66°/13 m m ., a n d  a5-dimethyl-Aß-n-hexenoate, b .p . 73— 74°/15 
m m ., respectively . NaOPrÆ -PrTOH and  th en  M el sim ilarly  convert 
(IV) an d  (V) in to  Prß a-methyl-, b .p . 75— 76°/18 m m ., an d  aS-di- 
methyl-Aß-n-hexenoate, b .p . 80— 91°/25 m m ., respectively . F ailu re  
of th e  e thy len ic  link ing  to  m ig ra te  is p ro b ab ly  due to  th e  rap id ity  
of th e  a lky la tion . A lkylation  by  B u i o r P r l  gives m ix tures, p ro b 
ab ly  because th e  slower reac tion  allows m ig ra tion  of th e  ethy len ic  
link ing  an d  p a r tia l  ad d itio n  of E tO H  to  th e  resu lting  a/J-unsaturated  
ester. R . S. C.

Production  of aliphatic  dicarboxylic acids.— See B ., 1942, I I ,  4.
Biological degradation ol fa tty  acids by m ethy l oxidation. P repar

a tion  and  m etabolism  of deuterodicarboxylic acids. K . B ern h ard  
[w ith H . S te inhäuser and  E . H alpcrn ] (Helv. Chint. Acta, 1941, 24, 
1412— 1425).— Succinic (I), m uconic, ad ip ic  (II), suberic, azelaic, 
a n d  sebacic (III) acids a re  tran sfo rm ed  w hen hea ted  in D sO con
ta in in g  N aO H  in to  deu terod icarboxylic  acids w ith  sufficiently  high 
D  c o n ten t fo r biological purposes. D en ters th e  a-position  in  th e  
mol. an d  is h ig h es t in  (I), least in  ( III) . D is firm ly u n ite d  an d  th e  
iso topic concn. is unchanged  w hen th e  neu tra lised  acids a re  heated  
in  m u ch  H 20 .  C onversely N a  sa lts  of d icarboxylic  acids do n o t 
acqu ire  D app rec iab ly  in  5 a t.-%  D 20 .  A d m in istra tion  of large 
am oun ts of ( 'C Ii2'C 0 2N H , ) 2 to  a  dog is  n o t followed b y  th e  a p p ea r
ance of th e  acid  in  th e  u rine. A fte r a d m in is tra tio n  of deutero- 
succinic acid  to  ra ts  there  is an  apprec iab le  accum ulation  of D in  
th e  body  liquids, th u s  g iving a  fu r th e r  proof of th e  rap id  a n d  com 
p le te  com bustion  o f th e  com pound. C onversion in to  fa tty  acids 
does n o t occur an d  th e  liver fa tty  acids of th e  an im als co n ta in  little
D . E xp erim en ts  on dogs and , in  one case, on ra ts  show th a t  th e  
[D] o f th e  heavy' com pounds is unchanged  b y  th e ir  passage th rough  
th e  body. ( I l f  is lit t le  used  b y  ra ts  an d  its  decom p. in  th e  
fa tty  tissu e  does n o t a p p e a r  to  occur. Since th e  an im als received 
fa t a n d  d id  n o t app rec iab ly  a lte r  in  w t. du ring  th e  experim ents 
a  norm al fa t  degradation  m ay  be assum ed. T h e  d ie t w as also rich  
in  carb ohydra tes. W ith  help  of D therefo re  i t  is  conclusively show n 
th a t  th e  difficultly com bustib le d icarboxylic  acids w ith  6— 10 C 
are  n o t form ed in  apprec iab le  a m o u n t as in te rm ed ia te  p ro d u c ts  of 
norm al f a t  d eg rada tion . V erkade’s hypo thesis th a t  all sa tu ra te d  
fa tty  acids b u rn  th ro u g h  d icarboxylic  acids can n o t be m ain ta ined . 
A p p a ren tly  i t  is m ain ly  th e  acids w ith  8— 11 C w hich undergo 
p a r tia l  Me o x idation  to  th e  corresponding d icarboxylic  acids. As 
long as th e re  is no ex p erim en tal evidence to  th e  c o n tra ry  K noop 's 
th eo ry  of (3-oxidation is th e  b e s t rep resen ta tio n  of th e  degradation  
of fa ts  in  vivo. H . W .

cis-trans isom érisations. I. M echanism  of a  catalysed isom éris
a tio n  of m aleic acid to fum aric  acid. n. M echanism  of the  am ine- 
catalysed isom érisation of diethyl m aleate.— See A., 1942, I , 149.

F orm ation  of adipic acid by oxidative degradation of the  diam ino- 
carboxylic acid derived from  biotin. K . H ofm ann, D. B. Melville, 
an d  V. du  V igneaud (J . A m er. Chem. See., 1941, 63, 3237— 3238).—  
T h e  d iam ino-acid  o b ta in ed  b y  d egradation  of b io tin  is oxidised by  
H N 0 3 o r KM nO j to  ad ip ic  acid. R . S. C.

P repara tion  of ¿/-tartaric acid.— See B ., 1942, I I ,  4. 
M echanism  of addition and  condensation reactions of carbonyl 

com pounds.— See A., 1942, I, 149. 
M echanism  of th e  Cannizzaro reac tion  and  som e allied processes.

J .  W eiss (Trans. Faraday Soc., 1941, 37, 782— 791).— A m echanism  
of th e  C annizzaro reac tion , based  on th e  H a b e r-W ills tä tte r  theory , 
a n d  su p p o rted  b y  ex p erim en tal evidence, assum es th e  fo rm ation  of 
th e  rad icals RCO a n d  RCH -O H , a n d  involves only electron  a n d  H  
a to m  tran sfers  for w hich th e  energy requ irem en ts  are  fulfilled. T he 
action  of alkoxides on  a ldehydes an d  th e  benzoin syn thesis are  
discussed from  th e  sam e p o in t o f view-. F . L . U.

S tatistics of in tram olecu lar aldol condensations in  unsa tu rated  
ketone polym erides.— See A., 1942, I ,  147.

D ecom position of ozonides w ith  R aney nickel. N . C. Cook and
F . C. W hitm ore  (J . A m er. Chem. Soc., 1941, 63, 3540).— T he ozonides 
from  C ,H 18 (from  CHjBuV-CMeEt-OH) w ith  R a n ey  N i in  p en tan e  
give ex o therm ally  a n d  la te r  a t  155— 120° 75%  of a ldehydes +  
k etones (MeCHO, COMe-CH2Buv, CO Et-C H 2Buv, a n d  traces of 
C H 20  and  BuvCIIO). R . S. C.

Synthesis of ketones, C O RCH R?> from  aa-d isubstitu ted  /3-keto- 
esters. E xtension of the  acetoacetic ester type of ketone synthesis.
B. E . H udson, ju n ., an d  C. R . H au ser (J. Am er. Chem. Soc., 1941, 
63, 3163— 3164).— C ondensation of C H R R '-C O äE t  w ith  R"CO Cl by  
N aC P h3 a n d  fission of th e  p ro d u c t b y  H 2S 0 ä- A c 0 H - H 20  or, for 
m ore re sis ten t esters, H I-A cO H  gives 69— 81%  of C O R "-C H R R '. 
B uß C H M eE t ketone, b .p . 165— 167°, is described. R . S. C.

E xchange reac tion  of diacetyl w ith deuterium  oxide.— See A.. 1942, 
I, 147. 

M echanism  of e lim ination  reactions. I .  D ecom position of 
quaternary  am m onium  bases and  x an tha te  esters. P . G. S tevens

an d  J .  H . R ichm ond (J . A m er. Chem. Soc., 1941, 63, 3132—313C), 
— T he following resu lts  a re  held  to  confirm  th e  view  th a t  decomp. 
o f q u a te rn a ry  NH* com pounds an d  x a n th a te s  no rm ally  proceeds 
by e lim ination  of a  p ro to n  from  th e  /{-position (or, fo r xan tha tes in 
w hich no jS-I-I is available, by  y-elim ination) (Ingold 's E , mechanism), 
b u t  th a t  such e lim ination  is p receded b y  fo rm atio n  of a  linking 
be tw een  th e  H  involved  a n d  th e  an io n  of q u a te rn a ry  compounds 
(an "  in te rm o l."  linking) o r  th e  S of x a n th a te s  (an in tram o l. linking). 
T he difference in behaviour betw een  q u a te rn a ry  hydroxides and 
halides is due to  th e  low er ten d en cy  of th e  ha lide  ion  th a n  of OH' 
to  form  H  linkings. P inaco lone a n d  H C 0 2N H , a t  125— 175° give 
C H M eB uvN H , (06%) [and  5— 10%  of a  sec. am ine, b .p . 86“ 
(p icrate , m .p . 1S0°; phenylcarbam ide , m .p . 175°], converted by 
M el-N aO H  in to  d im ethy lp inaco ly lam ine  (I), b .p . 129— 130°/75!) 
m m . (hydriodide, m .p . 200— 201°; picrate, m .p . 214°), w hich with 
M eI-C 5H , gives Iritnethylpinacolylam monium iodide, m .p . 260“. 
T ransfo rm ation  in to  th e  hydrox ide  a n d  decom p. th ereo f a t  26— 
30°/15— 20 m m . (la ter 0-01— 0-005 mm.) gives only CHjICHBuV and 
NM e3, b u t a t  100— 160° 52%  of (I) -j- M eOH is also fo rm ed ; absence 
of rearran g em en t excludes fission b y  w ay  of a  free  rad ical. Form
a tio n  of m ethylene-A 2-e>'£/obutene from  1 ; l-dim ethyl-2-methylenc- 
p y rro lid in ium  hydroxide (von B rau n  et al., A ., 1928, 770) b y  way oi 
C H 2:C!CH-[CH]2'NM e3}OH pro b ab ly  proceeds b y  p relim inary  re
a rran g em en t thereo f to  C H 2;C H -C H ;C H 'C H 2'NM e3}OH. 
OH-[CHM e]2-ONa (prep , from  th e  glycol by  N a  in  boiling  PhMe) 
w ith  bo iling  CS3 a n d  la te r  M el a t  room  'tem p , gives 
0 H '[C H M eJ2'0 'C S 2Me, w hich a t  200° gives f}y-butylene thiocarbonate, 
(CHM e-0)aCS, b .p . 87°/8 m m . [?  w ith  som e thiolcarbonate,

S g S c o i  , +  M eOH w ith  a  l ittle  COM eEt +  COS +  MeSH.
C on trary  to  K ursan o v  (A., 1928, 1372), C H P h2-0 'C S 2Me a t  ~330°/i 
a tm . gives (C H P h2)a (30), C H aP h 2 (58% ), CSs, a n d  a  little  MeSH 
a n d  C O S; in  th is  case no /}- o r y-H  is  availab le  a n d  decom p. prob
ab ly  proceeds b y  w ay  of C H P h 2- a n d  • 0 ,CS2Me. R . S. C.

M icro-determ ination of arg in ine.— See A., 1942, I I ,  160.

M ethylaspartic acids an d  th e ir m ethy lation . H . D . D akin (J. 
B iol. Chem., 1941, 141, 945— 950).— N H B z-C H (C 02E t) a is converted 
b y  N a O E t an d  CH M eB r-C O jE t in  boiling E tO H  followed by acid 
hydro lysis in to  B zO H  a n d  ¿3-methylaspartic  [a-amino-j}-methyl■ 
succinic] acid (I), m .p . 274— 275° (decom p.), th e  Cu sa lt of which 
is freely sol. in  H aO. (I) o r « -m ethy laspartic  [o-amino-a-methyl- 
succinic] acid  (II) is converted  by  MeaS 0 4 an d  33%  N aO H  into 
~ 7 0 %  of th e  theo re tica l a m o u n t of m esaconic acid  (III) with 
(NMe4)2S 0 4. T h e  b e ta in cs of th e  tw o  acids m ay  b e  obtained on 
p p tn . w ith  p h o spho tungstic  acid  b u t  on  decom p. w ith  Ba(OH)! 
are  decom posed w ith  fo rm ation  of ad d itio n a l (III) (<~30% of the 
th eo re tica l am ount) a n d  NMe3. H ydro lysed  casein on methylation 
gives fum aric  acid  equiv. to  4-7— 4-93%  of a sp a rtic  ac id ; (III) 
could n o t be  de tected  a n d  i t  is concluded t h a t  n e ith e r (I) no r (II) is 
am ong  th e  N H 2-acids derived  from  casein . H . W.

Synthesis of pan to then ic  acid and  [its] derivatives. S. A. Harris,
G. A. B oyack, and  IC Folkers (J . Am er. Chem. Soc., 1941, 63, 
2662— 2007).— 0 H -C H 2-CMe2-C H (0H )-C 02N a  (I) w ith  ACjO-NaOAc 
gives th e  acid  d iace ta te ,, th e  chloride (SOCl2) of w hich w ith  warm 
N H 2-[CH2]2,C 0 2E t  (II) alone gives E t pantothenate acetate, hygro
scopic, b u t w ith  (II) in  w arm  C6H 5N gives also som e d iace ta te . With 
bo iling  AcjO, (II) gives 07%  of a-acetoxy-fljS-dimethylbiUyrolaclone
( III) , m .p . 44— 45°, M l?  -1 3 -1 °  in  95%  E tO H , an d  12%  of acid 
d ia c e ta te ; tre a tm e n t of th e  crude  p ro d u c t w ith  SOCl2 gives (III).
i - N O 2-C0H 4-CO2-CH2-CMe„-CO2H  [prep . from  (I) and  p- 
NOo-CeHj-COCl in  C5H ?N] a n d  N H 2-[CH2] 2-COzN a (IV) a t  100” 
give pantothenic acid p-nitrobenzoate (V), m .p . 137— 138°, [a]uJ -f-4-5° 
in  95%  E tO H . a-H ydroxy-^jS-m ethylbutyrolactone (VI), anti- 
p y rin e  (VII), a n d  COCl2 in  C 6H 0 w ith , la te r, C H aPh-O H  and 
ad d itio n a l (VII) give th e  carbobenzyloxy-d eriva tive , m .p . 78°, [o]u 
-f l2 -3 °  in  95%  E tO H , of th e  lac tone, w hich  w ith  (IV) gives 
CH jPh-O -C O -N H -tC H Jj-C O jH , m .p . 103°, a n d  w ith  (II) a t  100° 
gives th e  carbobenzyloxy-zstzr, b .p . 140— 150°/4 X 10 '° m m., of Et 
p a n to th e n a te . N H 3- H 20  o r -E tO H  converts (VI) in to  N H t ay-di- 
hydroxy-pp-dimelhylbutyrate, m .p . 135— 130°, b u t  liqu id  N H 3 a t  25 
gives th e  amide, m .p . 92— 94°, [o]f? + 30-9° in  H ,0  [ay-diacelalt 
(V III), [a ]|f + 0 -8 ° in  E t 20 ,  - 0 - 7 °  in  CHC1S, -1 0 -3 °  in  H 20 ,  -3-_2° 
in  abs. E tO H , + 5 -7 ° in  E tO A c, —5-4° in  d ioxan]. C jH u ’O’XO 
in  A cO H  co n v erts (VIII) in to  th e  acid diacetate, [a]“  —2-0° in  MeOH, 
± 0 °  in  E t 20 ,  w hich  w ith  SOC1, a t  100° a n d  th e n  (I I ) -C 5H 5N gives 
E t pantothenate diacetate, [a]5? + 24-2° in  E t sO, hydrolysed by  0 -oN- 
B a(O H )2 a t  25° to  p an to th en ic  acid. E t  p a n to th e n a te , its  acetate, 
a n d  (V) a re  in ac tiv e  in  m icrobiological te s ts , b u t  th e  first two are 
ac tiv e  in  ra ts  a n d  chicks. R . S. C.

P repara tion  an d  properties of sodium  (/-pantothenate . H. C.
P a rk e  an d  E . J .  Law son (J. A m er. Chem. Soc., 1941, 63, 2869— 
2871).— I- a n d  d/-a-H ydroxv-/S/3-dim cthyl-y-butyrolactone in  boiling 
aq . B a(O H )? give B a  (+ )- ,  m .p . 213— 215°, [a ]£  + 7-4° in  H.O, 
a n d  dl-ay-dihydroxy-PP-dimethylbutyrate, + H 20 ,  converted  by aq. 
N a2SO, in to  th e  ( + ) -  (I), d im orphic , m .p . 166— 171° (hygroscopic) 
a n d  99— 101° (no t hygroscopic), [a]“  + 8 -4 ° in  H 20 , a n d  dl-Wo (II)



salts, respectively . In  liq u id  N H 3 th e  lactones give d l- (III) , m .p . 
127°, and  (+)-ay-dihydroxy-fifi-dimethylbutyramide, m .p . 92— 94° 
¡93—94°), [a]n + 30-8° in  H 20 ,  + 5 2 °  in  M eOH (also o b ta in ed  by  
XHj-MeOH a t  room  tem p .). Fusion  of (II) w ith  /J-alanine a t  175° 
(later 150°) (91%  yield) o r  o f (III) w ith  th e  N a  sa lt (IV) of /3-alanine 
at 100° (70%  yield) gives N a  ¿ /-p a n to th e n a te . Fusion  of (I) w ith  
jj-alanine a t  180° (61%  yield) o r h e a tin g  th e  /-lactone w ith  (IV) in 
Pr°OH (91%  yield) gives N a  ¿ -p an to th e n a te , m .p . 122— 124°, [a]f?
4-27-04° in  H 20 ,  w hich is less hygroscopic th a n  is th e  Ca sa lt an d  
more su itab le  as a  v ita m in  s ta n d a rd . R . S. C.

Crystalline calcium  pan to thenate . H . L evy, J .  W eijlard , an d  
E. T. S tiller (J . A m er. Chem. Soc., 1941, 63, 2840— 2847 ; cf. A., 
1940, II , 299).— P rep , of m acro-cryst. Ca ( + ) -  a n d  Ca ( —)-pan to - 
thcnate from  th e  m icro-cryst. form s is described. W . R . A.

Colorimetrio tes t lo r  m ethionine.— See A., 1942, I I ,  100.
Condensation reactions, n .  A lltylidene-cyanoacetic and -m alonic 

esters. A. C. Cope, C. M. H ofm ann , C. W ycltoff, an d  E . H ard en - 
bergh ( / .  A m er. Chem. Soc., 1941, 63, 3452— 3456; cf. A., 1938, I I ,

| 5].—H eating  CN-CH2-C 02E t  (0-5), COR-CH2R ' (0-56— 0-6), N H ,O A c 
(0-05), AcOH (0-1 m ol.), a n d  C 0H , w ith  co n tinuous rem oval of H aO 
gives good y ields of CH 2R'-C R :C (C N )-C 02E t.  B ran ch in g  decreases 
the yield, th e  reac tio n  failing  w ith  p inacolone, cam phor, an d  
anthrone. P ip e rid in e  a ce ta te  (I) a n d  A cOH also eflect th is  condens
ation b u t m ore slowly. A cO H -(I), b u t  n o t  A cO H -N H 4OAc, effects 
condensation of a ldehydes w ith  C H 2(C 0 2E t)2; yields a re  good (88—  
92%) w ith  Pr^C H O  or Bu£CHO, and  less good w ith  o th e r a ldehydes 
owing to  a ldol condensation , b u t  fo r E tC H O  or P r“CHO Ac20  is 
the best reag en t. H yd ro g en atio n  (P d -C ; also P t , N i, o r Cu 
chromite) of th e  a lky lidene-esters gives 90— 97%  yields. C ondens
ation of COMe,C H 2P h  w ith  C N -C H ,-C O ,E t b y  A cO H -(I) gives, as 
by-product, a  l ittle  2-cyano-Z-methyl-l-naphthol, m .p. 200— 201°, th e  
structure of w hich is p roved  by  o x idation  (KM nO,) to  o-C0H 1(C 02H )2, 
conversion b y  Zn du st-Z n C l2-N aC l a t  300° in to  3 : l-C 10H rMe-OH, 
and by p rep , in  47%  y ield  b y  h e a tin g  C H 2Ph-CM e:C(CN)-C02E t  
with N H jA c or (I) a t  200— 220°. Ph-[C H 2]3-C 02E t, 
CH2Ph-CH :CH -CO,Et, an d  0-C ,H 1Me-CMe:C(CN)-CO2E t  a re  u n 
affected b y  h e a tin g  in  N H 2Ac, an d  Ph-[C H 2]3-C 02H  gives th e  am ide. 
The following a re  described. E t  a-cyano-/J-m ethyl-Aa-n-pen tenoate , 
b.p. 116— 118°/11 m m ., -hexenoate , b .p . 138— 139°/19 m m ., -hepteno- 
ah, b.p. 149— 150°/19 m m ., -octenoate, b .p . 143— 145°/11 m m ., an d  
•nonenoate, b .p . 124— 125°/2 m m . PrP a-cyano-B-methyl-Aa-n- 
hexcnoate, b .p . 143— 146°/25 m m . C E t2:C(CN)-C02E t, b .p . 116—  
118°/9 m m. E t a-cyano-^h-dimethyl-, "b .p . 130— 133°/12 m m ., 
' h l-propyl-, b .p . 136— 137°/11 m m ., -n- an d  -/J-isobutyl-, b .p . 116—  
HS°/3 m m ., -A a-n-hexenoate. E t  a-cyanocyc/ohexylideneacetate, 
b.p. 150— 151°/9 m m . E t a-cyano-fl-n-amyl-Aa-n-octen6ate, b .p .
138—139°/1 m m . E t  a-cyano-/J-phenyl-, b .p . 136— 137°/2 m m ., 
■fl-o-lolyl-, b .p . 141— 143°/3 m m ., an d  -y-phenyl-/?-m ethyl-, b .p .
139—140°/1 m m ., -Aa-?i-butenoatc, E t  a-cyano-/3-phenyl-A°-?:- 
pentenoate, b .p . 136— 138°/2 m m ., -n-hcxenoate, b .p . 135— 136°/1 
mm., and  -n -octenoate, b .p . 146— 148°/1 m m . E t a-cyano-h-phenyl- 
fl-methyl-n-pentenoate, b .p . 167— 168°/3 m m . E t a-cyano-fiy-di- 
fhenylacrylate, m .p . 95— 96°, b .p . 195— 200°/3 m m . C H R :C (C O ,E t)2> 
m which R  =  E t,  b .p . 119— 120°/15 m m ., P ra, b .p . 122— 124°/10 
mm., Pr0, b .p . 135— 137°/27 m m ., B u “, b .p . 140— 147°/23 m m ., and  
Bui, b .p . 149— 150°/26 m m . E tt n-hexylidenemalonate, b .p . 162—  
164°/27 m m . E t a-carbethoxy-y-ethyl-Aa-n-hexenoale, b .p . 146— 148°/ 
21 mm. E t a-cyano-y-phenylisovalerate, b .p . 140— 142°/2 m m .

Ii. S. C.
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II.— SUGARS AND GLUCOSIDES.

Preparation of m altose m onohydrate  by deacetylation of m altose 
Mta-acetate w ith  barium  m ethoxide. W . A. M itchell ( / .  A mer. 
CAsrn. Soc., 1941, 63, 3534).— M altose h y d ra te  is b e s t o b tained  from  
the octa-ace ta te  by  B a(O M e), (prep, described). I ts  reducing  pow er 
[KjFe(CN)s] is recorded. R . S. C.

Form ation ol “  nom altose  ”  from  glucose by reversion . K . M yr- 
back (Svens/t K em . T idskr., 1941,53, 67— 77).— T rea tm e n t of glucose 
with cold conc. HC1 gives a  m ix tu re  of “ isom altose ," (I), [a]ne 
+110°, a n d  a  trisacch arid e  (II), separab le  b y  frac tiona l p p tn . w ith  

tOH. R eversion  to  give up  to  65%  of (II) occurs if  reac tio n  is 
prolonged, b u t  th e  a m o u n t of (I) p re sen t ra p id ly  reaches ~ 1 5 %  
and rem ains const. (I), b u t  n o t (II), is slowly fe rm en ted  by  y eas t, 
the isom altose p roduced  b y  acid  hydro lysis o f s ta rch  is n o t form ed 
by reversion, b u t  i ts  id e n tity  w ith  (I) c an n o t be  established, as th e  
osazones of b o th  a re  difficult to  p u rify . M. H . M. A.

Emulsin. XLV. Glucosides of hydroxy-sulphonic acids and  their 
6Sters. B. H elferich  a n d  H . Schnorr (Annalen, 1941, 547, 201—  
fl5).—H ydrolysis of glucosides o f OH-[CH2]„-R by  em ulsin a t  p u  5 
is relatively l ittle  affected by  increase o f n  from  2 to  4 if  R  =  Cl, 
f ° i  SO jE t, b u t,  if  R  =  SOaH , th e re  is a  g re a t increase  in  th e  ra te  

hydrolysis. F u rth e r, fo r R  =  SOsH , th e  glucoside is read ily  
Hydrolysed b y  cold a lkali if  n  =  2  b u t  n o t  if  n  =  3 o r 4 . y-Chloro- 
" ’Propyl-/3-d-glucoside te tra -a c e ta te  (prep, from  OH -[CH 2]3-Cl, 
acetobromoglucose, Ag.O, a n d  C aS 0 4 in  CHC13 a t  room  tem p .),

m .p . 74— 75°, [a]},9 -2 -5 0 °  in  CHC13, w ith  N aO M e-M eO H -C H C l3 
a t  —15° gives th e  free glucoside, m .p . 42° a f te r  s in tering , [a]}? -2 9 -5 °  
in  H 20 ,  a n d  w ith  N a l  in  d ry  COMe2 a t  85° gives y-iodo-n-propyl- 
¡i-d-glucoside tetra-acetate, m .p . 61°, [a]”  + 3-47° in  CHC1S, an d  
th en ce  (N aO M e-M eO H -C H C l3 a t — — 10°) th e  free glucoside, m .p. 
89°, [a]],8 —20-0° in  H 20 .  W ith  aq . N a 2S 0 3 a t  100°, th is  gives N a  
n-propyl-fi-d-glucoside-y-sulphonale, m .p . 226° (corr.), [a]}“ —25-8° 
in  H 20 ,  w hich  w ith  Ac=6 -A cO H -C sH 5N  a t  100° gives th e  N a  
sulphonate tetra-acetate, + 2 H 20 ,  m .p . 213— 214° (corr.), [a]™ —22-9° 
in  H 20 ,  converted  by  E t0 H -C 0 M e 2- H 2S 0 4-C H M eN 2 in to  E l  n- 
propyl-fi-d-gliicoside-y-sulphonalc tetra-acetate, m .p . 107— 108°, [a]},7 
-1 3 -2 °  in  CHC13. N aO M e-M eO H -C H C l3 a t  - 1 2 °  th e n  gives E t  
n-propyl-fi-d-ghtcoside-y-suiphonate, m .p . 96°, [a]|J —23-5° in  H sO, 
stab le  over N aO H -S iO s gel b u t  g radually  hydro lysed  (S 0 3E t  gives 
S 0 3H ; glucoside lin k in g  unaffected) in  H 20 .  S im ilar reactions, 
s ta r tin g  from  O H -fC H Jj-O H , lead  to  S-chloro-, m .p . 55— 57°, [a ®  
—31-4° in  H jO  [tetra-acetate, m .p . 104— 105° (corr.), [a]f? —20-7° in  
CHC13], a n d  8-iodo-n-bulyl-fi-d-glucoside, m .p . 89— 90°, [ a ®  —24-8° 
in  H 20  (tetra-acetate, m .p. 86— 87°, [a]j? —20-2° in  CHC13), N a, 
+ * H 20 ,  m .p. (anhyd.) 111°, [a]“  (anhyd.) -2 5 -8 °  in  H aO (am or
phous te tra -a c e ta te ) , an d  E t  n-butyl-j3-d-glucoside-S-sulphonate,
[0]},9 - 2 4 °  in  H aO (tetra-acetate, m .p . 83°, [a]l2 -1 8 -5 °  in  CHC13).

R . S. C.
L ignin and  re la ted  com pounds. LIV. Synthesis and  properties 

of glucosides re la ted  to  lignin . J .  H . F isher, W . L. H aw kins, an d  
H . H ib b e rt (J . A m er. Chem. Soc., 1941, 63, 3031— 3035; cf. A., 
1942, I I ,  42).— T h e  ra te s  of acid ic  an d  a lka line  hydro lysis of th e  
/3-rf-xyloside of a-hydroxyprop iovanillone, a-hydroxyprop iovanillone, 
a n d  acetovanillone, o f acetovan illone  ^-¿-glucoside a n d  p-cellobioside, 
m .p . 239— 240° (decom p.) (hepta-acetate, m .p . 208— 209°), of guaiacy l 
a n d  P h  /¡-¿-xyloside, of P h  an d  a-hydroxypropioveratrone /3-d-glucos
ide, m .p . indefin ite  (tetra-acetate, m .p . 133-6— 133-8°), a re  d e te rm ined . 
P resence of CO p -  to  th e  phenolic  O H  g rea tly  increases th e  ra te  of 
hydro lysis of th e  glucoside by  acid  an d  th e  p a  of th e  phenol. R e la tiv e  
s tab ilitie s  a re  : glucosides =  cellobioside >  xyloside. I t  is concluded 
t h a t  lign in  m ay  co n ta in  phenolic  glucosides. R . S. C.

Genistin (an woflavone glucoside) an d  its aglucone, genistein, from  
soya beans. E . D . W a lte r  (J . A m er. Chem. Soc., 1941, 63, 3273—  
3276).— P hysical p ro p erties , colour tes ts , c rysta llo -o p tica l d a ta , 
p ho tom icrographs, an d  abso rp tio n  sp ec tra  of g en is tin  (I), gen iste in  
(isolated from  soya beans), a n d  th e  tr i-  a n d  h ex a-ace ta te  of (I) are 
recorded. P resence of glucose in  (I) is rig id ly  p roved . A no ther 
flavone is also p re sen t in  soya beans. R . S. C.

Synthesis of /3-/J'-chloroethyl-gentiobioside and  -prim overoside 
aceta tes. L . P . M iller (J . A m er. Chem. Soc., 1941, 63, 3342— 3343). 
— A cetobrom ogentiobiose, Cl-[CH2]2-OH, AgsO, I, a n d  C aS 0 4 in  
CHC13 a t  room  tem p , give ¡¡-¡¡'-chloroelhylgentiobioside hepta-acetate
(1), p a r tia l  m eltin g  a t  128— 129°, com plete  a t  167— 168°, [a]Jf 
-2 0 -2 °  in  CHC13. /¡-¿T-Chloroethyl-D-glucoside w ith  C Ph3Cl in  
C 5H 5N  a t  room  tem p , a n d  th e n  A caO a t  0° gives /3-/S'-chloroethyU 
V-glucoside 6-CPh„ ether 2 : 3 :  i-triacetate  (47% ), m .p . 158— 159°, 
M i?  + 30-2° in  CHC13, a n d  th en ce  (H B r-A cO H  a t  0°) f}-fi'-chloro- 
ethyl-T>-glucoside 2 : 3 :  i-triacetate  (55% ), m .p . 120— 121°, [a]f? 
-1 7 -6 °  in  CHC13 (derived te tra -a c e ta te , m .p . 118— 119°), w hich  
w ith  acetobrom o-glucose or -D -xylose, Ag20 ,  I, a n d  C aS 0 4 in  CHC1, 
gives (I) o r  f}-f!'-cklorocthylpri»ioveroside hexa-acetate, m .p . 176-5—  
177-5°, [a]"?7 —39-9° in  CHCK, respectively . M .p. a re  corr.

R . S. C.
D eoxycorticosterone ^-glucoside te tra -ace ta te . W . S. Johnson  (J. 

A m er. Chem. Soc., 1941, 63, 3238— 3239).— Sm all-scale p rep , of 
cho lestano l a- a n d  /3-glucoside in  35— 40 a n d  52— 54%  yield , re 
spectively , is announced . Deoxycorticosterone fi-glucoside tetra
acetate, m .p . 176— 176-5° (corr.), [a® '0 + 8 0 °  in  CHC13, is o b ta in ed  
b y  th e  H elferich  m ethod . P .  S . C.

C onstitution of arabogalac tan . I. Com ponents an d  position oi 
linkage. E . V. W h ite  (J . A m er. Chem. Soc., 1941, 63, 2871— 2875). 
— E x tra c tio n  of larch  saw dust w ith  H zO a t  room  tem p , a n d  p p tn . 
b y  95%  E tO H  gives sim ilar frac tio n s of a rab o g a lac tan  (I), w hich 
is reg en erated  unchanged  (gives fu rfu raldehyde  equiv . to  14%  of 
a ra b in o se ; v e ry  sligh tly  reduces F eh lin g 's  so lution) b y  hydro lysis 
of th e  acetate (20 Ac p e r  6 galactose +  2 a rab inose  un its ). W ith  
Me2SOt-a q .  N a O H -N j a t  25°, (I) gives a  M el0 d e riv a tiv e  a n d  
th en ce  b y  H C l-M eO H  th e  M ei0 ether M e 1 glucoside a n d  finally  
Me a- +  j3-2 : 4 -d im ethyl-d-galactoside (3 m o ls .; s e p a ra ted  b y  
in so lu b ility  in  lig h t petro leum ) a n d  a  petro leum -sol. sy ru p  (A) con
ta in in g  Me 2 : 3 :  4-tri- (1 mol.) a n d  2 : 3 : 4 :  6 -te tra -m eth y l-d - 
galactoside  (2 mols.) a n d  Me 2 : 3 : 5 -trim e thy l-/-a rab inoside  (1 m ol.). 
Id en tifica tio n  of th e  co m ponen ts o f (A) is d e ta iled . (I) con ta ins 
1 : 3 an d  1 : 6 O -linkings a n d  a  su b s ta n tia l p a r t  of th e  ga lactose  is 
engaged a t  C(3) a n d  C(<). (I) h as a  b ran ch ed -ch a in  s tru c tu re , te rm in 
a te d  by  ga lactopyranose  a n d  arab o fu ran o se  u n its . R . S. C.

F rac tio n atio n  of waxy an d  ordinary  m aize s ta rch . C. G. Caldwell 
a n d  R . M. H ixon  (J . Am er. Chem. Soc., 1941, 63, 2876— 2880).—  
F ra c tio n a tio n  of m aize s ta rch  b y  e lectrod ialysis a n d  freezing is 
described. T h e  re la tiv e  am o u n ts  of sol. a n d  insol. p ro d u c ts  d epend  
e n tire ly  on  th e  e x te n t  of p ep tisa tio n . T h e  ra te  o f c ry sta llisa tion

AND GLUCOSIDES. 134



135 A., II.—in , HOMOCYCLIC. 136

d u rin g  ageing is followed b y  a  m odification of th e  Sallinger process. 
T he lim it d ex trin s  (prep, b y  /3-amylase described) from  th e  w axy 
a n d  o rd in ary  s ta rch  are  v e ry  sim ilar. 0-93 a n d  0-67%  of d im ethy l- 
glucose is  o b ta in ed  by  hydro lysis of th e  m eth y la ted  s ta rch  an d  lim it 
dex trin s , respectively . R . S. C.

Seed m ucilages. I I .  Seed m ucilage of Plantago arenaria. 
W . A. G. Nelson and  E . G. V. Percival (J .C .S ., 1942, 58— 01).—  
T h e  seed m ucilage (I) of P . arenaria co n ta in s ash, 5-4%  (as sulphate) 
(3-3% a f te r  prolonged dialysis), p en tosan , 90% , and  uron ic  a n 
hydride , 7-5% . H ydro lysis (H 2C20 4) y ields /-arabinose 9-5%, 
¿-galactose 3% , ¿-xylose 62-5% , a n d  a n  a ldobionic  acid  (12%) 
com posed of ¿-xylose a n d  ¿-galacturon ic  acid. T h e  Ac  deriva tive  
of (I) con ta ins a  sol. frac tion , [a]}7 —61° in  CHC13. H ydrolysis 
(M eOH-HCl) o f methylated (I), [a]”  —104° in  CHC13, y ields tr i-  
m ethy lxy lopyranose —30, 2-m ethybcylose (anilide, m .p . 140°, [a]]> 
+  240° in  E tO A c) ~ 2 3 ,  te tram e th y lg a lac to p y ran o se  ~ 4 ,  a n d  a 
m ix tu re , ~ 4 0 % , of d im ethylxylose  w ith  (?) m e th y la ted  arabinoscs. 
I t  is suggested  th a t  (I) h a s  a  basic m ol. u n it  w ith  9 xylo- a n d  1 
galacto-pyranose end-groups, 10 xy lopyranose lin k in g  u n its  jo ined 
by  1 : 2-/3-linkings, 3 a rab inose lin k in g  un its , 8 xylose residues a t  
b ran ch in g  p o in ts  w ith  free OH  groups a t  C(2>, a n d  2 ga lacturon ic  
acid  residues. A. L i.

C onstitution oE s ta rch  synthesised in vitro by po tato  phosphorylase.
W . N . H aw orth , R . L . H eath , and  S. P e a t  (J .C .S ., 1942, 55— 58).—  
T h e  g ran u la r s ta rch  p rep ared  from  glucose 1-phosphatc an d  p o ta to  
phosphory lase  (H anes, A., 1940, I I I ,  826) w ith  Me2S 0 4 y ields a 
methylated starch, [a]^0 + 2 0 3 °  in  CHC13, hydro lysed  (M eOH-HCl) 
to  2 : 3 :  6- trim e th y l- w ith  > 1 -5 %  of tetram ethy l-g lucose . From  
th ese  resu lts  an d  m easu rem en ts of rj, a  lam in ated  s tru c tu re  is sug
gested, each u n it  h av in g  80— 90 glucose residues, jo in ed  b y  1 : 4-a- 
linkings. A. L i.

Ferm entability  of co m -sta rch  products : re la tio n  to  s ta rch  stru c 
tu re . R . W . K err an d  N . F . Schink (In d . Eng. Chem., 1941, 33, 
1418— 1421).— C o n trary  to  th e  usually  accep ted  ideas, sta rch es a re  
he terogeneous a n d  are  n o t com posed of a  single ty p e  of com m on 
m ol. A t lea s t tw o  fund am en ta lly  d ifferen t chem ical configurations 
m ust ex is t in  m aize s ta rch , a n d  a lthough  b o th  a re  b u ilt u p  from  
a-glucoside link ings, p ro b ab ly  o n ly  one is com posed of 1 : 4-glucoside 
o r m altosc-type  link ings. A tten tio n  is d raw n  to  ce rta in  facts th a t  
su p p o rt these  princip les. T h e  to ta l  reducing  sugar and  ferm en t
a b ility  of sy rups m ade b y  th e  d ia s ta tic  conversion of m aize s ta rch  
are  n o t increased  by  acid  p re tre a tm e n t of th e  s ta rch  or b y  subsequent 
acid  hydrolysis of th e  syrup . R . G. W .

Electrodialysis and electrophoresis in  s ta rch  research . M. Sam ec 
[w ith C. N ucic and  V. P irkm aier] (.K olloid-Z., 1941, 94, 350— 358). 
— Sum m ary an d  b ib liography. F . L . U.

H ydrocolloidal cellulose and  cellulose hydrosols.— See A., 1942, 
I, 143.

III.— HOMOCYCLIC.
Dicycfohexylidene-2 : 2 '-su lphone. O. G ru m m itt an d  C. H e lb er 

(J . Am er. Chem. Soc., 1941, 63, 3236).— Di-Al -ej'c/phexenyl (I) an d  
a  little  qu ino l in  liquid S 0 2 a t  100° give 50%  of dicyclohexylidene- 
2 : 2 '-sulphone  (II), m .p . 76— 77°, w hich  a t  110— 120° regenerates 
(I) and S 0 2. R . S. C.

Production  of a rom atic  hydrocarbons from  m ixtures of paraffins 
an d  cyc/oparaffins.— See B., 1942, I I ,  5.

F ixation  of a rom atic  double bonds. S. R angasw am i and  T . R . 
Seshadri (Proc. In d ia n  Acad. Sci., 1941, 14, A, 547— 571).— Review  
of th e  lite ra tu re  leads to  th e  conclusion th a t  th e re  is sufficient 
ju stification  for concluding in  favour of fixation  of th e  double 
link ings in  C ,H 5, C10H 6, an th racen e  (I), p h en an th ren e  (II), h y drind - 
ene, te trah y d ro n ap h th a len e , fluorene, d ibenzfuran , xan th o n e , and  
x an th en e , a n d  qu ino line  a n d  tsoquinoline. T h is fixation  seem s to 
be o f v a ry in g  degrees, being  v e ry  w eak  w hen chelatc  rings are  th e  
cause of fixation, m ore p ro m in en t w hen heterocyclic  rings are
involved, a n d  m ore o r less rigid in  polynuclear a ro m atic  s tru c tu res
such as C10H e, (I), e tc . T h e  ob jection  th a t  C0H„ an d  C10H a have 
abso lu te ly  p lane , sym m etrical s tru c tu re s  ap p ea rs  to  be  overcom e b y  

i  an  app lication  of th e  th eo ry  of
/ V / %  / / \ ^ \  resonance. F o r C i0H 8 th ree

| II I I f ] II stab le  valency  bon d  s tru c tu re s  
\ / \ /  01111 b e form ulated , as a  con-

* sequence of w hich th ere  is con
siderab le  difference betw een th e  ch aracteris tics of th e  different 
linkings. T h u s th e  link ing  betw een  Cqj a n d  C<2> h as  § double 
bond  ch arac te r  w hereas th a t  betw een  C(J) an d  C(3) h as  only J 
double bond  ch arac te r  w ith  th e  resu lt th a t  th e  fo rm er behaves very  
m uch like a  double lin k in g  w hereas th e  la t te r  has v e ry  little  such 
characteris tics . T he resu lt is a  g re a t difference in  reac tiv ity  g iving 
rise to  “  fix a tio n ."  In  th e  cases of (I) an d  (II) th e  differences 
betw een th e  linkings a re  even g rea te r ow ing to  th e  existence of larger 
nos. of valency bond  stru c tu res a n d  i t  m ay  be ex pec ted  th a t  th e  
differences betw een  th e  Unkings w ill be  fu rth e r accen tu a ted  b y  th e  
presence of su b s titu en ts  w hich can  produce pow erful e lectrom etric

effects (OH, N H ,, B r, N 0 2). S im ilar ex p lan atio n s can  be  given oi 
th e  effect of heterocyclic  an d  chelate  rings. T h is fixation  can  never 
b e  abso lu te ly  rigid since th e  o th e r  link ings also hav e  v e ry  small but 
nevertheless apprec iab le  double bo n d  ch aracte ris tics . W hen the 
m ore reac tiv e  positions a re  p ro tec ted , th e  feebler re ac tiv ity  of the 
o thers is ex h ib ited  p a rticu la rly  w ith  pow erful reag en ts  and under 
favourab le  conditions. H . \V.

So-called Dewar fo rm ula  fo r benzene. T . S. P a tte rso n  (Chem. and 
In d ., 1942, 54).— Seven formulae for CcH G were suggested by  Dewar 
(Proc. Iioy. Soc. E d in ., 1866— 1869, 6, 82), an d  th e  ad op tion  of one 
p a rticu la r  fo rm ula  as th e  "  D ew ar fo rm u la ” is questioned . A. T. P.-

Kinetics and m echanism  of electrophilic benzene substitution re
actions.— See A., 1942, I, 148.

M echanism  of the F riedel-C rafts reaction . F . F a irb ro th e r (Tram. 
Faraday Soc., 1941, 37, 763— 769).— W hen cyc/ohexane solutions of 
A lB r, an d  E tB r  are  m ixed th ere  is a  large increase  in  th e  dielectric 
polarisab ility , w hich is n o t show n if P h B r is used in  p lace of EtBr. 
T h is p ro b ab ly  ind ica tes th e  fo rm ation  of a n  io n -pair of h igh dipole 
m om ent. T h is evidence reinforces t h a t  afforded b y  th e  radio
isotopic exchange of halogen a tom s betw een  org. an d  inorg. halo- 
genides (cf. A., 1937, I, 320; 1941, I , 336) in  fav o u r of th e  con- 
version of th e  covalen t C -halogen  bond in to  an  ionic bond, through 
com plcx fo rm ation  w ith  th e  c a ta ly s t. F . L. U.

Use of am algam ated  a lum inium  as cata lyst in  the  Friedel-Cralts 
reaction . L. I. D iuguid ( / .  A m er Chem. Soc., 1941, 63, 3527— 
3529).— C6H „  RC1, a n d  A l-H g  (activ a ted  by  a  l ittle  RC1) a t  room 
tem p , give th e  follow ing yields of P h R  : P h E t  76; P h P r“ 15-2 + 
PhB r£  52-2 (from  P raC l); P h P r0  83-3 (from P r^C l); C PhM eE t 36-6+ 
P h B u “ (from  B u °C l); C PhM e, 59-9 (from CHM eEtCl) o r 74-5% 
(from BuvCl). a-C10H ,-C H M eE t (48%) is sim ilarly  o b ta ined  from 
CHM eEtCl. '  R . S. C.

V apour-phase n itra tio n  of toluene. J . L. B ullock an d  E. T. 
M itchell (J. Am er. Chem. Soc., 1941, 63, 3230— 3231).— PhMe- 
H N 0 3- H 20  (1 : 0-7 : 1) a t  150° gives o- 55-7— 55-9, m- 5-0, and p- 
C8H 4M e-N 02 39-1—-39-3%. M ore H N 0 3 (1 : 1-2 : 1) o r in teraction  at 
250° gives very  sim ilar p roportions. R . S. C.

M echanism  and  kinetics of a rom atic  side-chain  substitu tion .—See 
A., 1942, I, 148.

Identification of organic com pounds. IV. Chlorosulphonic acid 
as reagent for identification of alkylbenzenes. E . H . H u n tress  and 
J .  S. A u ten rie th  (J. Am er. Chem. Soc., 1941, 63, 3446— 3448; cf. 
A ., 1940, I I ,  242).—A lkylbenzenes a re  converted  by  C1S03H into 
sulphonyl chlorides, w hich w ith  (N H 4)2C 0 3 give th e  sulphonamides. 
S tru c tu re s  of th e  m onoalkyl-am ides a re  proved  b y  oxidation 
(K M n 0 4) to  £ -C 0 2H -C 6H 4-S03H . Sulphones a re  form ed as by
p ro d u c ts  as follows : P h 2S 0 2 27, (£-C6H 4Me)2S 0 2 1— 10, (p-
CaH 4E t)2SO, 1— 6 , (£-C„H4Pr0)2SO2 2— 3, o thers 0% . T he following 
are  described : PhSO a-N H 2, m .p . 150— 150-5°; j!>-CsH 4M e-S02-NH„ 
m .p . 135-5— 136°; p -ethyl-, m .p . 109— 110°, p-n-, m .p . 107— 108°, 
an d  p-iso-propyl-, m .p . 104-5— 105-5°, p-n-, m .p . 94-5-—95°,- p-sec.-, 
m .p . 81— 82-5°, p -te rt.- , m .p . 136— 137°, a n d  p-iso-butyl-, m .p. 84— 
85 , p-n-, m .p . 85-5— 86-5°, a n d  p - te r t  .-amyl-, m .p . 83— 84°, p-n- 
hexyl-, m .p . 85— 85-5°, p -n -nonyl-, m .p . 94-5— 95°, p -n -undecyl-, 
m .p . 95-7— 96-2°, p-cyc\ohexyl-, m .p . 160— 160-5°, 3 : 4-, m .p . 143— 
144°, 2 : 4-, m .p . 136-5— 137°, an d  2 : 5-dimethyl-, m .p . 145-5— 
146-5°, 2 : 4 : 5-, m .p . 175— 176°, a n d  2 : 4 :  6-trimethyl-, m .p . 141-5— 
142-5°, 2-methyl-5-i$opropyl-, m .p . 114-5— 115-5°, ? 2 : 4-dietliyl-, 
m .p . 98— 99°, ? 2 : A-dimethyl-5-ethyl-, m .p . 147— 148°, 2 : 3 : 4 : 5-, 
m .p . 183-5— 184°, 2 : 3 : 4 : 6-, m .p . 141-5— 142°, a n d  2 : 3 : 5 : 0- 
tetramethyl-, m .p . 153— 154°, ? 2 : 4-dimcthyl-o-n-propyl-, m .p. 90— 
93°, ? 2 :  ±-dimethyl-5-\sopropyl-, m .p . 155-5— 156°, 2 : 4 : 6 4 « -  
methyl-Z-ethyl-, m .p . 131— 132°, pentamethyl-, m .p . 182— 183°, ? 2 : 4- 
dimethyl-6-tert.-butyl-, m .p . 132— 133°, 2 : 4 :  6-triethyl-, m .p. 118— 
118-5°, 2 : 5-di-tert.-butyl-, m .p . 135-5— 136-5°, an d  2 : 3 : 5 : 6- 
tetraisopropyl- [prep, from  th e  chloride b y  N H 3 in  lig h t petroleum, 
n o t b y  (N H 4)2C 0 31, m .p . 154-5— 155°, -benzenesulphonamide', 
2 : 3 : 5 : 6 : l-C 8I I P r f 4-C 02R, in  w hich R  =  Me, m .p . 126— 126-5°, 
a n d  E t, m .p . 99— 99-5°; £-C „H <M e-S02Cl, m .p . 6-4— 66°; 3 : i-dt- 
methyl-, m .p . 52°, 2 : 4 :  6-trimethyl-, m .p . 50— 53°, p-tert.-butyl-, 
m .p . 80— 82°, 2 : 3 : 4 : 5-, m .p . 72— 73°, an d  2 : 3 : 5 :  6-tetra- 
methyl-, m .p . 98— 99°, pentamethyl-, m .p . 77— 78-5°, ? 2 : 4-dimethyl-
6 - te r t .-butyl-, m .p . 65—-67°, p-cycloAe^y/-, m .p . 51— 52-5°, and 
2 : 3 : 5 : 6-tetraisopropyl-, m .p . 141-5— 142°, -benzenesulphonyl
chloride. R . S. C.

A ction of a lum in ium  chloride on arom atic  hydrocarbons. ID. 
Polyetliyl- and tetram ethyl-benzenes. (Miss) D. N ightingale and F. 
W adsw orth  (J. Am er. Chem. Soc., 1941, 63, 3514— 3517; cf. A., 
1940, I I ,  160).— as- a n d  i-C 6H 3E t3 a re  p a r tly  converted  in to  one 
an o th e r b y  A1C1, a t  70— 75°. 1 : 2 : 3 :  4-0-,H2E t 4 gives a  1 :1
m ix tu re  of 1 : 2 : 3 : 5- (I) a n d  1 : 2 : 4 :  5-isom eride. Prehnitenc 
gives 83%  of »sodurene an d  17%  of du rene. In  all cases some 
h igher a n d  lower a lkylbenzenes a re  also form ed. C ,H E t6 and , very 
read ily , C tE t„  a re  d ea lk y la ted  by A1C13. s- o r as-C #H 3E ts with 
E tC l-A lC lj a t  20— 21° gives C ,H 2E t 4 co n ta in ing  m ain ly  (I).

R . S. C.
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Preparation  of the  chlorodinitrobenzenes from  the corresponding 
dinitroanilines. L . H . W elsh ( / .  Am er. Chem. Soc., 1 9 il,  63, 3276— 
3278).— P rep , of 2 : 3 : 1- (I) (30% ), 2 : 5 : 1 -  (II) (12% ), a n d  3 : 4 : 1 -  
(N02)2C„H3-NHAc (8 -8 %) and  a  d a rk  solid from  m -N O ^C J-Ij'N H A c 
by H N 0 3 (d 1-5) in  I i 2S 0 4 a t  —5° to  0°, rising  to  45°, an d  hydrolysis 
of (T) a n d  (II) b y  conc. H 2SOt a t  115° are  described. T h e  6 d in itro 
anilines a re  converted  in to  C„H3C1(N02)2 in  63— 77%  yield  by  
N 0-S03H - H 2S 0 4- H 3P 0 4 a t  - 2 °  to  2° an d  th en  CuCl-H Cl a t  10° 
(later 80°); purification  is effected b y  w ash ing  w ith  conc. H ,S 0 4 and  
chrom atography (A120 3). R . S. C.

M echanism  and  kinetics of reactions involving free radicals.— See
A., 1942, I ,  147.

M anufacture of styrene derivatives.— See B ., 1942, I I ,  5.
Syntheses in  the  carotenoid series. I. New preparation  of hexa- 

trienes. J .  S chm itt (A nna len , 1941, 547, 103— 115).— In  connexion 
with th e  possib ility  of syn thesising  /¡-d ihydrocarotene an d  th en ce  
^-carotene, th e  in te rac tio n  of th e  Mg deriv a tiv e  I) of B r-[CH 2]4’B r 
with ketones an d  a ldehydes has been  in ves tiga ted . T h is leads to  
af-diols, read ily  d eh y d ra ted  to  hexadienes w hich a re  easily  tra n s 
formed in to  h ex atrienes. G radual ad d itio n  of C O Ph2 to  a  filtered 
solution of (I) in  E taO gives aa££-te trapheny lhexane-a£ -d io l, m .p . 
211°, conv erted  by  h o t g lacial A cO H  in to  aaf£ -te trap h en y l-A as- 
hexadiene, m .p  105°, dehyd ro g en a ted  by  S e 0 2 in  g en tly  boiling 
AcOH, b y  £ -0 :C ,H 4:6  a t  180°, o r by  Se a t  300° to  aa£ £ -te trapheny l- 
Aay“-hexatriene , m .p . 205°. S im ilarly  (I) a n d  fluorenone afford  th e  
very sp a rin g ly  sol. aC-difiuorenylhexane-aC-didl, m .p . 260° (decom p.), 
converted b y  P h S O jH  in  boiling AcaO in to  a^-didiphenylene-Aas- 
hexadiene, m .p . 211°, w hich w ith  S e 0 2 in  boiling PhO M e-A cO H - 
HjO yields a£-didiphenylene-A aye-hexatriene , m .p. 336°. COPhM e 
and (I) afford fi-q-diphcnyl-n-octanc-firi-diol, m .p . 160°, transfo rm ed  
by boiling HCOzH  in to  f3i]-diphenyl-&K-octadtene, b .p . 158— 159°/
1-5 m m ., a n d  th en ce  b y  ¿>-0-C9H 4;0  a t  170— 180° in to  a n  isom eric 
-octadiene, m .p . 64°. (I) a n d  PhC H O  give a£-diphenylhexane-a£-
diol, m .p . 132°. H . W .

Preparation  of A8-, A8<14>-, and  Au -cholestenes. J . C. E ck  and
E. W . H ollingsw orth  ( / .  Am er. Chem. Soc., 1941, 63, 2986— 2990). 
—D ehydration  o f cholestan-7-ol (best p rep ared  from  th e  ke to n e  b y  
N a-C jH jj'O H ) b y  C u S 0 4 in  boiling xy lene co n ta in in g  a  little  
E tC 0 2H  gives A*-cholestene (I), m .p . 85— 86°, [a jjj + 11-2° in  CC14; 
in absence of E fC 0 2H  som e A*<li)-cholcstenc (II), m .p . 53— 54°, [a],,5 
+21-2° in  CC14, is also form ed. (II) is b e s t ob ta in ed  b y  shak ing  (I) 
w ith P d -H , in  E tO A c. HC1-CHC13 a t  0° converts (I) o r (II) in to  
Au -cholestenc (III), m .p . 73— 74°, [a]?,1 +26-6° in  CC14, an d  a  sm all 
am ount of a  cholestanol, m .p . 119— 120°, [a]“  + 37-1° in  CC14. T he 
structure  of (I) is deduced  from  ox id a tio n  by  C r0 3-a q .  H 2S 0 4-  
A cO H -C „H a to  A B-cholesten-T-one, m .p . 86-5— 87-5°, [a]»1 + 3 -8 °  in 
CC14 (absorp tion  m ax. a t  251 m/i.) (and  a  diketone, C2,H 440 2, m .p. 
74— 75°, [a ®  -5 3 -8 °  in  CC14), reduced  b y  N a -C 6H „ -O H  to  chole- 
stan-7-one. S tru c tu re s  of (II) an d  (III) follow by  analogy  w ith  
o ther series an d  are  confirm ed b y  re la tionsh ips of [a]. H ydrogen
ation of (III) gives cho lestane [for (I) a n d  (II) cf. above]. > 1  mol. 
of B r is consum ed b y  (I), (II), o r  (III) ow ing to  lib e ra tio n  of H B r, 
bu t th e  e x ac t a m o u n t depends on th e  so lven t. ~ 2  mols. of B z 0 2H  
are consum ed b y  (I), (II), o r ( III) . R . S. C.

F orm ation  of a n  azulene on zinc dust distillation  of pyrethrosin.
M. S. Schech ter an d  H . L. H alle r ( / .  A m ev% Chem. Soc., 1941, 63, 
3507— 3510).— P y re th ro s in  _(I) an d  Zn d u s t a t  ~ 3 0 0 — 550° give
1-5% of pyrethrazulene, a  blue oil, possibly C M e < ^ ^ ;9 :™ e^ > C H ,

since its  abso rp tio n  sp ec tru m  v ery  closely resem bles th a t  of v e tiv - 
azulene an d  its  s-C„H3(N 0 2)3 compound, s in te rs  a t  165— 166°, m .p . 
167— 168°, w ith  K M n 0 4 y ields A cOH as sole acid ic  p ro d u c t. W ith  
P tO j-H 2 in  AcOH , (I) y ields tctrahydropyrelhrosin, m .p . 231— 232°.

R. S. C.
Purification of an thracene. O. C. D erm er an d  J .  K ing  (j . Am er. 

Chem. Soc., 1941, 63, 3232).— A nthracene is purified b y  conversion 
in to  th e  (ICH-C0)20  a d d u c t a n d  reg en e ra ted  th ere fro m  b y  sub lim 
ation  from  soda-lim e. R . S. C.

Invert soapS of naphtha lene . J .  B. N iederl a n d  H . W eingarten  
(J. Am er. Chem. Soc., 1941, 63, 3534—3535).—j5-C10H ,-N H , (I) and  
>i-ClsH 33B r in  h o t E tO H  give 'N -ceiyl-fl-naphthylamine, m .p . 64° 
(hydrobromide, m .p . 161°), converted  b y  h o t M e I-K 2C 0 3- E t 0 H  in to  
fi-naphthyldimethylcetylammonium iodide, m .p . 106°. B u “B r  an d  
(I) in boiling  B uO H  give o ily  /J-C,0H ,'N H B u “, converted  b y  boiling 
Bu°B r in to  o ily  /3-C10H ,-N B u a2, w hich w ith  M el a t  room  tem p , 
gives fi-naphthylm ethyldi-n-butylam m onium  iodide, m .p . 157°. W ith  
an  excess of Me2S 0 4 a t  120°, (I) gives ¡i-naphthyltrimcthylanimoniwn  
methosulphate, m .p . 288°. T h e  P h O H  coeff. of th e  q u a te rn a ry  sa lts 
is > 0 -2 . R . S. C.

In teraction  of betaine w ith  prim ary  arom atic  am ines, organic di
sulphides, and sodium  sulphite. F . C hallenger, P . T aylor, and  (in 
part) B. T ay lo r (J .C .S . , 1942, 48— 55).— B eta ine  (I) (free from  
hydrochloride) an d  N H 2P h  (reflux) give N H Ph-C O -C H 2-N H Ph, new  
m .p. I l l — 112° [¿V-NO-derivative, new  m .p . 142— 143° (decom p.)], 
NH PhM e. an d  JSTMe,. b u t  no N H „  N H M e,. o r  N H jM e. (I) an d

^-C jH jM e-N H j sim ilarly  y ield  £-toluidinoacet-/>-toluidide, new  m .p. 
133— 134° [¿VO-derivative, m .p . 156— 159° (decom p.)], a n d  p -  
C .H jM e-N H M e; in  som e ex p erim en ts a  base, (?) 
(£-C„H4Me-NH-CO-CH2)2NMe, m .p . 143— 144°, w as also o b ta ined . 
¿ -N H jC jH j-O R  (R =  Me, E t) affords £ -an isid inoaceto-£-an isid ide, 
m .p. 131— 132° [N-ArO-com pound, m .p . 155— 159° (decomp.) (rap id  
heating)], o r * -phenetid inoace to -* -phenetid ide, m .p. 137— 138°, a n d
i-N H M e-C „H 4-OR. j3-C10H 7-N H 2 an d  (I) a t  200— 220° y ield  
/3-C,0H ,-N H M e. (I) an d  P h 2S , (reflux) afford a n  oil (con tains
PhSM e), converted  b y  3 %  aq . K M n 0 4 a t  100° in to  PhS O sMe. 
(Bu“S)2 y ields M eSBu“, a n d  (n-C5H n -S)2 affords sim ilarly  
MeS-C5H i r « . O xida tion  (H 20 2-A c 0 H  a t  100°) o f th e  correspond
ing p u re  su lph ide gives methyl-n-butyl-, m .p . 29— 30°, o r -n -amyl- 
sulpltone, m .p . 35— 36°, respectively . +N E t3-C H 2-C 02~ a n d  N H jP h  
(reflux) afford N H P h E t. No a p p a re n t reac tio n  is observed w ith  
m eth ion ine  a n d  N H 2P h  a t  190—-210°. O nly a  l ittle  N H PhM e is 
iso lated  from  N H 2P h  a n d  parafo rm aldehyde  (II) a t  130— 210°.
(I) h e a ted  w ith  N a 2S 0 3 in  C 0 2 y ields Me2S, b u t  no odour of Me2Se 
o r Me2T e is observed w hen  (II) is h e a ted  a t  270° w ith  N a2S e 0 3 or 
K 2T e 0 3, respectively . T heore tical a spects are  discussed .^ ^  ^

R estricted  ro ta tion  in  ary lam ines. n .  P repara tion  and  resolu tion  
of N-/)-carboxypropionyl-A,-ethyl-3-brom om esidine and  4-Ar-j3-carb- 
oxypropionyl-A '-alkylam ino-5-alkoxy-l : 3-dim ethylbenzenes. R .
A dam s and  H . W . S tew art (J. Am er. Chem. Soc., 1941, 63, 2859—- 
2864; cf. A., 1940, I I ,  339).— M esidine is o b ta in ed  from  th e  N O a- 
com pound b y  ‘R a n ey  N i-H 2 a t  2— 3 a tm . H eatin g  1 : 3 : 5 :4 :  2- 
C„HMe3B r-N H 2 a n d  aq . E t 2S 0 4 a t  ~ 8 0 °  (less well, 95°), conversion 
in to  th e  N O -derivative  (A) b y  H C l-N a N 0 2, a n d  reduction  th ereo f 
b y  SnCl2-co n c . HC1 a t  70— 75° gives S-brom oS-clhylm esidine  (N =  1)
(I) (49-5%), b .p . 136— 1 3774  m m .; th e  aq. m o th er-liq u o rsfro m  (A) 
a t  room  tem p , y ield  1 : 3 : 5 : 4 : 2-C„HMe3Br-O H , m .p . 84— 84-5° 
[lit. 81° (uncorr.)]. W ith  (CH2-C 0)20  a n d  a d rop  of H 3P 0 4 in  
boiling  C 6H e, (I) gives Ts-fl-carboxypropionyl-if-ethyl-3-bro»io»iesidine, 
m .p . 111-5°, resolved b y  c inchonid ine (not o th e r bases) in  E tO A c- 
M eOH in to  th e  d- (cinchonidine sa lt, m .p . 117— 118°, [a] —41°) and
1- (cinchonidine sa lt, m .p . 112-5— 114-5°, [a] —66°) -forms, m .p. 
104-5°, [a] ± 2 5 ° , w hich in  boiling  B u“O H  have  a  half-life  ~ 2 8  hr. 
(cf. 9 h r. for th e  N -Me analogue, loc. cit.). »«-5-Xylenol in  E tjO  
w ith  aq . H N O j gives 36%  of th e  4- (II), m .p . 65— 66°, a n d  25%  of 
th e  2 -N 0 2-com pound, m .p . 108-5°. T h e  d ry  N a sa lt of (II) w ith  
boiling M e2S 0 4-C ,H 8 gives 93-5%  of th e  Me e th e r, m .p . 44— 45°, 
reduced  b y  R a n ey  N i-H 2 in  95%  E tO H  a t  100°/135 a tm . to  
5 : 1 : 3 :  4-OMe-C0H 2Mes-N H 2 (III) (98-5%), m .p . 35-5— 36-5°, b .p . 
120— 121°/10 m m . T h is  y ields as above 5-»icthoxy-~X-methyl-m-4- 
xylid ine  (60-8% ), b .p . 61— 62°/l-5  m m „ th e  K-j3-carboxypropionyl 
d e riv a tiv e  (IV), m .p . 153-5°, of w hich is resolved to  th e  d- (cinchon
id ine sa lt, m .p . 133— 136°, [a] —56°) a n d  1- (am orphous c inchonidine 
sa lt, [a] —46°) -forms, m .p . 152— 153°, [a] ± 1 3 ° , half-life in  boiling 
MeOAc 2-7 h r. A dd ition  of (IV) to  fum ing  H N O a a t  0° gives th e  
2 : 6-(W 02)2-d eriv a tiv e  (99-2%), m .p . 178— 178-5°, w hich , as also th e  
am ides described below, could n o t be resolved a lthough  i t  h ad  p u
2-92 w hereas th e  o th e r am ides have  p n  3-97— 4-06 (0-lM. so lu tions 
in  70%  E tO H ). W ith  E tB r - H 20  a t  room  tem p ., ( I l l)  gives th e  
N -£ /  d e riv a tiv e  (56-1% ), b .p . 61— 62°/1-5 m m . ipS-fi-carboxypropionyl 
d eriva tive , m .p . 133-5°). T h e  N a  de riv a tiv e  of (II) gives, as above,
i-nilro-5-elhoxy-m -xylene, m .p . 78-5°, 5-ethoxy-m -i-xylidine, b .p .
73— 7 4°/l m m . [hydrochloride, sublim es a t  190° (decom p.)], 5-elhoxy- 
N-m ethyl-, b .p . 05— 6 6 °/l m m . (N-fl-carboxypropionyl d eriva tive , 
m .p . 114-5°), a n d  -T^-elhyl-m-4-xylidine, b .p . 69— 7 0 °/l m m . (N-/3- 
carboxypropionyl d e riv a tiv e , m .p . 91-5°). M .p. a re  corr. [a] a re
[a]i° in  abs. E tO H . R . S. C.

A” -Silver derivatives of sulphanilam ide and re la ted  com pounds. 
C. E . B rau n  an d  J .  T . Towle ( / .  A m er. Chem. Soc., 1941, 63, 3523). 
— A ddition  of aq . A gN O , (1 mol.) to  th e  N a  de riv a tiv es of p- 
N H 2-C ,H 4-S 0 2-N H 2, i ts  N i -Ac  d e riv a tiv e  (prep, of th e  N a sa lt by  
conc. aq . N aO H  described), o r  su lp h ap y rid in e  give th e  N 1- ^  salts .

R . S. C.
Derivatives of sulphanilam ide and  cholic acid.— See A., 1942, I I ,  146.
C hem otherapeutic studies ; p reparation  of substitu ted  sulphon- 

am ides. C. M archant, C. C. Lucas, an d  L. M cClelland (Canad. J .  
Res., 1942, 20, B, 5— 16).—^-A cetam idobenzenesulphonam ides, 
£-N H A c-C 6H 4-S 02-N H R , are  ob ta in ed  b y  w arm ing  equim ol. q u a n t
ities of th e  re a c ta n ts  w ith  COMe2 co n ta in in g  C5H 5N or b y  m elting  
a n  in tim a te  m ix tu re  of th e  acid  chloride (1 mol.) an d  am ine  (2 
m ols.). N H 2-com pounds are  o b ta in ed  b y  c a ta ly tic  red u ctio n  of 
N 0 2-com pounds a n d  C O .E t-com pounds by  esterify ing  (HC1 +  
E tO H ) th e  requ isite  acids. Ac is rem oved b y  hydro lysis w ith  
bo iling  acid  o r  a lkali. Sulphanilam ides, /j-N H 2-C6H 4-S 0 2-N H R , a re  
th u s  o b ta in ed  (the  m .p . of th e  N '-ylc d e riv a tiv es a re  recorded in 
paren theses) in  w hich R  =  p -, m .p. 165° (258°), m-, m .p . 169° 
(244°), a n d  0-, m .p . 179° (200°) -N 0 2-C ,H 4-; 3 : 6 - ,  m .p . 199°
(266-5°), a n d  3 :4 - ,  m .p . 189° (239°), -N O ,-C ,H ,M e-; 6 : 3 - ,  m .p . 
188° [261-5° (decom p.)], a n d  4 : 2 - ,  m .p . 117° (175°),
-OMe-C8H 3(N 0 2) •; p-, m .p . 138° (235°), m-, m .p . 177°, a n d  0-, 
m .p . 208°, -N H 2-C ,H 4-; 3 :6 - ,  m .p . 208-5°, a n d  3 : 4 - ,  m .p . 185°, 
-N H .-C .H jM e-; 6 : 3 - ,  m .p. 232°, a n d  4 : 2 - ,  m .p . 195°,
-OM e-C.HafNH,)-; p -, m .p . 190° (208°), m-, m .p . 133-5° (205°).
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an d  0-, m .p . 155-5° (244-5°), -C0H 4M e; p-, m .p. 194° (200°), tn-, 
m .p . 163-5° (193°), a n d  o-, m .p . 199° (212°), -OMe-C6H 4- ; p-, m .p . 
197°, m-, m .p . 196° (274°), and  o-, m .p . 226° (233°), -C 0 2H-C6H 4- ; 
p-, m .p . 230°, »«-, m .p . 105°, a n d  o-, m .p. 165-5°, -C O „E t'C ,H 4*; 
2 : 6-, m .p . 231° (236-5°), an d  2 : 4-, m .p . 149° (214-5°), -C iH .M e,; 
2 : 5-OMe-C0H 3Me-, m .p . 161° (206°); - 2 : 6-C,H,MePrJS, m .p . 
150-5° (160-5°); £-C„H4Ac, m .p . 211° (254-5°); £-C „H 4Bz, m .p. 
181-5° (218-5°); £ -C ,H 4Br, m .p. 178° (208°); O E t-[C H ,]2-, m .p. 100° 
(150°); ^J-AsOaH^CjH^, m .p . —  [275° (decom p.)]. D tsulphanilyl- 
p-phenylenediamine, m .p . 263° (decomp.) [Ac* d eriva tive , m .p . 
316-5° (decom p.)], -m-toluylenediamine, m .p . 229° (Ac„ derivative , 
m .p . 278°), an d  -benzidine, m .p . 290° (Ac, derivative," m .p . 288°), 
a re  described. M .p. a re  corr. H . W .

4 -  A m in o -4 '-d i- /? -  hydroxyethylam ino - 2 '-  m ethylazobenzene. G.
Shulm an ( / .  Am er. Chem. Soc., 1941, 63, 3236-—3237).—C oupling 
of »!-CiH 4Me,N ([C H 2]2-OH)1 [prep, from  )ii-C0H 4M e-NH2 b y  (CH2)sO 
a t  > 1  a tm .) w ith  ^-N O j-C jH ^N jC I in  H C l-N aO A c an d  reduction  
of th e  p ro d u c t b y  10%  cryst. N aaS a t  90° gives ■i-amino-A'-di-fi- 
!iy dr oxyethylamino-2'-methylazobenzene, orange, m .p . 149°, w hence 
blue to  b lack  dyes a re  ob ta in ed  b y  d iazo tisa tion  an d  fu rth e r coupling.

R . S. C.
Decom position of arylazo-j9-naphthylam ines by sodium  n itr ite  and 

g lacial acetic acid. H . H . H odgson an d  C. K . F o s te r (J .C .S ., 1942, 
30— 33).— M any arylazo-jS-naphthylam incs a re  converted  by  N a N 0 2-  
AcOH a t  70°, th e n  a t  room  tem p ., in to  th e  un stab le  diazonium  
ace ta tes , w hich a re  th en  decom posed to  th e  corresponding arylazo- 
/J-naphthy l ace ta tes . T hese m ay  be p a r tly  or wholly hydrolysed 
by  th e  1120  form ed in  th e  reac tion  to  th e  n ap h th o ls  as w ith , e.g.,
0-NO2-C ,H 4-N2-CJ0H 8-NH2-j3. T h e  follow ing a re  new  : 111-, m .p. 
85°, an d  p -fluoro-, m .p . 120°, m -chloro-, m .p . 160°, 2 : 5-dichloro-, 
m .p . 168°, p-iodo-, m .p . 170°, 4-bromo-i-nitro-, m .p . 190°, Z-nitro- 
\-m ethyl-, m .p . 199°, \-chloro-2-nitro-, m .p . 255°, 4-bromo-2-nitro-, 
m .p . 259°, a n d  3 : 5-dinitro-2-hydroxy-benzeneazo-f3-naphthylaminc, 
m .p . 274°; 4-, m .p . 214°, an d  5-nitro-\-naphthaleneazo-fi-naphtliyl- 
amine, m .p . 212°; benzeneazo-fi-naphlhyl acetate, m .p . 117°; p- 

fluoro-, m .p . 130°, m-, m .p . 81°, a n d  p -chloro-, m .p . 134°, p-bromo-, 
m .p . 136°, m-nitro-, m .p . 162°, 2-nitro-i-, m .p . 133°, a n d  3-nitro-
4-methyI-, m .p . 157°, A-cliloro-2-nitro-, m .p . 163— 164°, 4-bromo-2-, 
m .p . 160°, and  -3-nitro-, m .p . 167°, 3 : B-dinitro-2-hydroxy-, m .p. 184°, 
a n d  p-carboxy-benzeneazo-fi-naphthyl acetate, m .p . 206°; 4-, m .p . 
155°, an d  5-nitronaphthaleneazo-fi-naphtliyl acetate, m .p . 180°.

A. T . P .
P repara tion  of arom atic  su lphuric esters. J . Feigenbaum  and

C. A. N euberg  (J. Am er. Chem. Soc., 1941, 63, 3529— 3530).—  
A rK S 0 4 is b e s t (90% ; no d istillation) ob ta in ed  b y  adding, first, 
CISOjH in  th e  cold an d  th e n  50%  aq . K O H  to  A rO H  in  N PhM es. 
F o r  som e phenols C ,H SN  is preferab le  to  N PhM e2. R . S. C.

P repara tion  and properties ol three  isom eric n-hexylcresols and 
their chlorinated derivatives. P . P . T . Sah an d  H . H . A nderson (J. 
Am er. Chem. Soc., 1941, 63, 3164— 3167).— o-, m-, an d  ji>-Cresol w ith  
SOjClj a t  room  tem p , (la ter w arm ) give 5-chloro-o- (~ 8 4 % ), m .p. 
48—49°, b .p . 220— 225°, 6-chloro-»!- (—84% ), m .p . 66°, b .p . 234—  
236°, an d  3-chloro-^-cresol (77% ), b .p . 195— 197°. o-, b .p . 263—
264°, m-, b .p . 280— 283°, a n d  p-tolyt, b .p . 268— 270°, 5-chloro-o-, 
b .p . 280-—283°, G-chloro-m-, b .p . 286— 288°, a n d  Z-chloro-p-tolyl, 
b .p . 283— 285°, n -hexoate (all p rep ared  in  75— 85%  yield  b y  n- 
C sH n -COCl in  boiling CC14) w ith  A1C13 a t  140° give 3-n-hexoyl-o- 
(50-5% ), b .p . 131— 132°/1 m m ., 4-K-hexoyl-m- (85% ), b .p . 135—  
137°/2 m m ., a n d  3-H-hexoyl-£- (62% ), b .p . 132— 133°/2 m m ., 5- 
chloro-3-n-hexoyl-o- (60% ), b .p . 149— 151°/1 m m ., 6-chloro-4-«- 
hexoyl-»«- (76% ), m .p . 42— 44°, b .p . 152— 154°/1 m m ., a n d  3-chloro-
5-n-hexoyl-p- (62% ), b .p . 150— 152°/1 m m ., -cresol, reduced  by Z n - 
H g -co n c . H C l-E tO H -P h M e to  3-«-hexyl-o- (70% ), b .p . 130— 131°/ 
1 m m ., 4-n-hexyl-m - (90% ), b .p . 132— 133°/1 m m ., 3-n-hexyl-i.- 
(70% ), b .p . 134— 135°/1 m m ., 5-chloro-Z-n-hexyl-o- (90% ), b .p. 
140— 142°/2 m m ., 6-chloro-4-«-hexyl-ra- (80% ), m .p . 27— 29°, b .p .
150— 152°/1 m m ., a n d  Z-chloro-5-n-hexyl-p- (75% ), b .p . 137— 139°/ 
1 m m ., -cresol. T he isom eric m-C6H 13,C#H 4-OH are  converted  in to  
th e  ap p ro p ria te  C l-derivatives b y  SOjCl2-CCl4 in  60— 65%  yield. 
C hlorination  reduces th e  to x ic ity  of th e  n-hexylcresols to  m ice.

R . S. C.
Synthesis of am yl- and hexyl-a-naphthol. Y. F . Chi a n d  C. T. 

J a n g  ( / .  Am er. Chem. Soc., 1941, 63, 3155— 3156).— a-C10H 7-OH, 
R C O jH , a n d  ZnCl2 give 2-n-, m .p . 75-5— 76-5°, b .p . 160— 168°/5 
m m . (oxim e, m .p . 115— 117°; semicarbazone, m .p . 163— 165°), and
2-iso-tlaleryl-, m .p . 65— 66-5°, b .p . 150— 155°/2 m m . (oxime, m .p . 
149— 151°; semicarbazone, m .p . 213— 215°), a n d  2-a-hexoyl-, m .p . 
62— 63°, b .p . 180;— 186°/5 m m . (oxime, m .p . 97— 99°; semicarbazone, 
m .p . 183— 184°), reduced (Clemmensen) to  2-n-, m .p . 45— 46-5°,
B.p. 130— 135°/5 m m ., an d  2-iso-awi>’/-, b .p . 135— 140 /3 m m ., and
2-n-hexyl-, m .p . 42—43°, b .p . 155— 165°/3 m m ., -1 -naphthol, re 
spectively . R . s. C.

E xchange reactions of 4 -n itro -l-n ap h th y l m ethyl and  e thy l ether 
w ith  sodium  ethoxide and m ethoxide, respectively, and th e  reduction  
o l certa in  1 -n itronaphthalene derivatives. H . H . H odgson and  J. 
H abeshaw  (J .C .S ., 1942, 45— 47).— 1 : 2-, 1 : 4-, o r 2 : 1-C10H,C1-NO. 
a n d  25%  K O H -M eO H  a t  55° afford 2 : 1 -  4 : 1 -  or  1 : 2 -

N O j-C jçH j'O H , respectively , in  ~ 9 0 %  yield, w hereas replacem ent 
of Cl in  o- o r £ -C ,H 4C l-N 02 requ ires reac tion  u n d e r pressure. 
4 : l-N O 2-C10H s*OMe (I) in  N a O E t-E tO H  a t  65° y ields 4 :  1- 
NO j-C 10H ,-O E t (II), reconverted  b y  NaO M e-M eO H  a t  65° in to  (I). 
T h e  use of N aO P r in  sim ilar ex p erim en ts yielded am orphous sub
stances. T h e  m echanism  of th e  exchange is discussed. 4 :  1- 
C 10H eCl-NOa o r (I) an d  Z n -E tO H  y ie ld  4 : 4 '-dichloro-, n i.p . 262— 
263°, or 4 : i '-d im ethoxy-l : V-azonaphthalene, m .p . 105— 107°, re
spectively . C onditions a re  estab lished  for th e  reduction  of (I) and
(II) to  th e  am ines. A. T . P.

Carboxylic acid derivatives of 4 : 4 '-diam inodiphenylsulphone.
W . H . G ray  an d  B .C . P la t t  (J .C .S ., 1942, 42— 45).— 4 : 4'-Diamino- 
d iphenylsu lphone (I) an d  E taC20 4 y ield  4 : i'-biscarbethoxyfonnamido- 
diplienylsulphone, m .p. 257°, co nverted  b y  h o t 2-5%  aq. N aO H  (6 
m in.) in to  i-am ido-i'-carboxyform am ido-, fro th s a t  195°, o r by  hot
0-5%  K O H -E tO H  (15 m in.) in to  4 : i'-biscarboxyformamido-di- 
phenylsulphone, fro th s a t  188° to  a  solid, m .p . ~ 2 7 5 ° . (I) and
COjH-CH 2-COC1 (modified prep.) in  d ioxan  a t  65° y ield  4 : 4 '-bis- 
carboxyacetam idodiphenylsulphone, - f  H 20 ,  fro th s a t  183° a n d  loses 
C 0 2 to  give th e  4 : 4 '-(N H A c)„-com pound. (I) a n d  (CH2-C 0)20  a t  170° 
or 225° afford 4 : i'-bis-fi-carboxypropionamido-, m .p . 227° (con
v e rte d  in to  th e  im ide), or 4 : i'-bis-succinim ido-diphetiylsulphoH c, 
m .p . 343°, respectively . S -C arbethoxyvaleryl o r ij-carbom ethoxy- 
octoyl chloride a n d  (I) in  C 0M e2-C a C 0 3 (reflux) y ield  4 : i'-b is-i-  
carbethoxyvaleriniido-, m .p . 139°, o r 4 : i.’-bis-r\-carbo)nethoxyoctamido- 
diphenylsulphone, m .p. 122° (free acid, m .p . 134°), respectively.
(I) (1 mol.) a n d  0-C5H 4(C0 ) 20  (1 mol.) a t  200°, o r in  C4H 5N  a t  100° 
(bath), give 4-nm ino-V-phthalim idodiphenylsulphone  (II), m.p. 
256— 258°, also o b ta in ed  from  0-CO2H -C eH 4-COjMe w ith  o r w ithout 
ZnCI2; 2 mois, of o-C ,H 4(CO)jO in  CSH 6N give th é  4 : -i'-bisphthal- 
»mjrfo-compound (III), m .p . 310°, also o b ta in ed  from  Me H  or E t, 
p h th a la te . ( I I ) -5 %  aq. N aO H  a t  100°, o r (III)-0 -5 %  K O H -E tO H , 
y ield  4ram ino-i’-o-carboxybenzamido-, fro ths a t  176° [h eat - >  (II)], 
or 4 : i'-bis-o-carboxybenzamido-diphenylsulphone, m .p. 182° (de
com p.) [heat (III)], respectively . C am phoric anhy d rid e  and
(I)-C 6H 5N  (reflux) y ie ld  th e  4 : 4'-biscainphorim ido-compouad  
(+ 0 -5 H 2O), m .p . 375°; p im elic, m aleic, m alic, g lu tam ic, an d  quinol
in ic  acid  a c t sim ilarly . T o x ic ity  a n d  coccicidal a c tiv ity  of the 
p ro d u c ts  a re  given. A. T . P .

D etoxication. X I. Identification  of pyTOcatechol-4-sulphonamide 
as a  m etabolic product of p-hydroxybenzenesulphonam ide in  the 
rabb it. Synthesis of derivatives of pyrocatecholsulphonam ide. R . T.
W illiam s (Biochem. J .,  1941, 35, 1169— 1174; cf. A., 1942, I I I ,  334). 
— 1 : 2 : 4 -(0 H )jC 6H 3,S 0 3H  [from  o-C ,H 4(OH )2 an d  conc. H ,S O t a t 
0°] w ith  AcjO in  C?H 6N, followed by  PC l5_on th e  resu lting  C 6H 6N 
sa lt, y ields 1 : 2-diacetoxybenzene-i-sulphonyl chloride, m .p . 116°, 
w hich w ith  aq . N H S, th e n  dil. HC1, gives pyrocatechol-4-sulphon- 
am ide (I) (a resin), a n d  w ith  N H jA r in  E tO A c yields th e  A c, deriv
atives, m .p . 127— 128°, 153°, a n d  131°, respectively , of pyrocatechol- 
4-sulphonanilide, m .p . 225° (decom p.), -m-chloroanilide, m .p . 177°, 
an d  -p-naphthylamide, m .p . 218° (decom p.). W ith  Me2S 0 4, p-  
0 H -C ,H 4-S 02-NH„ (II) y ields anisole-p-sulphondimethylamide, m .p. 
75. W hen  th e  u rin e  of ra b b its  fed w ith  (II) is hydro lysed  (HC1), 
ex tra c te d  w ith  E t 20 ,  th e  e x tra c ts  ace ty la ted , and  th e  H 20-so l. Ac 
deriva tives hydro lysed  a n d  m eth y la ted  (Me2S 0 4) i t  y ields veratrole-
4-sulphondimethylamide, m .p . 112°, also o b ta in ed  (m .p. 113° and 
115°, respectively) b y  m e th y la tin g  (I) o r veratro le-4-sulphonam ide.

A. L i.
R eactions of hydrazoic acid. I. L . H . Briggs, G. C. de Atli, 

an d  (in p a rt)  S. R . E llis (J .C .S ., 1942, 61— 63).— CHPhXH-CO M e 
an d  N 3H-CHC13- H 2S 0 4 a t  0°, rising  to  60°, afford 
CHPhlCH-CO-NHM e, w hereas C H 2Ph-C H 2-COMe (2 : 4-dinitro- 
phenylhydrazone, m .p . 131— 132°) a t  0° sim ilarly  yields 
C H ,Ph-C H t -NHAc. CH,Ph-CHM e-COM e (2 : 4-dinilrophenylhydraz- 
one, m .p. 81°) gives ace t-8 -phenylùopropylam ide.
C H jPh-C H  (COtH) 2 an d  N 3H -C H C l„-d io x an -H 2S 0 4 a t  40° afford 
¿ /-pheny la lan ine  in  16%  y ield . P odocarp ic  acid  gives a n  am ine, 
C l t H 23ON [sulphate, m .p . 279° (decom p.)], in  good y ie ld ; th u s  there  
is little  s te ric  h ind ran ce  in  th e  Schm id t reaction . E sters  also react; 
e.g., MeOBz or E tO B z an d  N 3H  in  CHC13-  or C6H ,- H 2S 0 4 give 
~ 2 5 %  of N H 2P h . o-, m-, o r ^-T o lu ic  acid  (a t 40— 45°) gives yields 
of 46, 70. or 24% , respectively , of th e  corresponding  toluidines. 
S tearic  acid  (in C SH , a t  40°) affords n-C 17H 3s*NH2. N 3Me decom 
poses sim ilarly  to  N SH , b u t ketones an d  acids a re  unaffected  during  
th e  reac tion . A. T . P .

Potassium  a-naphthyl/jopropyl. R. D. K leene (J. Am er. Chem. 
Soc., 1941, 63, 3539).— a-C10H,-CMe2-OH, N a N H 2, an d  M el in 
d ioxan  give th e  M e ether, b .p . 100— 101°/3 m m ., w hich w ith  N a -K  
in  E t 20 -N ,g iv e s  a-CI0H ,-C M e,K , c onverted  b y  CÔ2in to  o - l -naphthyl- 
isobutyric acid  (32% ), m .p . 121— 122°. R . S. C.

Factors w hich greatly  increase the  activity  of th e  phenolic hydroxyl 
group of /-tyrosine. £>. E . B ow m an (J . Biol. Client., 1941, 141, 
877— 887).—T h e  ra te  a t  w hich /-ty rosine (I) reac ts  w ith  I, K M n 0 4, 
o r A gN O , is usually  very  slow b u t  m ay  be g rea tly  increased  by th e  
presence of a  P 0 4" '  buffer, sm all increases in  p a  g rea tly  in tensify ing  
th e  reac tion . In  th e  p resence o f P 0 4'"  fu r th e r  m arked  acceleration 
resu lts  from  a  m odera te  increase of tem p , u n til th e  reac tion  becomes



141 A., II.—n i, HOMOCYCLIC. 142

instantaneous. T h is reducing  ac tio n  of (I) m ay  be a ttr ib u te d  to  
the phenolic O H . I t  ap p ears  th a t  th e  norm al physiological s ta te  
should prov ide th e  conditions necessary  to  su p p o rt th e  increased  
activity of th is  group. T h is  m ay  exp la in  w hy  th is  group  is capable 
of p laying such a  d o m in an t role in  th e  physiological action  of various 
protein cata ly sts . H . W .

Derivatives of 1-phenylcyc/oalkane-l-carboxylic acids. R . D. 
Kleene (J . A m er. Cheni. Soc., 1941, 63, 3538— 3539).— 1-Phenyl- 
zyc\obutane-\-carboxyl-amide, m .p . 75— 76°, -anilide, m .p . 96— 96-2°, 
-•p-toluidide, m .p . 129—-131°, an d  -o-bromoanilide, m .p . 82— 83°,
1-phenylcyclopenlanc-l-carboxyl-anilide, m .p . 98— 99°, -p-toluidide, 
m.p. 145— 146°, an d  -o-bromoanilide, m .p . 75—-76°, \-phenylcyc\o- 
hexane-l-carboxyl-anilide, m .p . 85— 86°, -p -toluidide, m .p . 165—-166°, 
and -o-bromoanilide, m .p . 167— 169°, a re  p re p are d  from  th e  re 
spective acid  chlorides. R . S. C.

Synthesis and  characterisa tion  ol /m .-n a p h th e n ic  acids. B.
Shive, W . W . Crouch, an d  H . L. L ochte  ( / .  Am er. Chem. Soc., 1941, 
63, 2979— 29 84).— ¿/-C am phor (cf. F o rste r, J .C .S .,  1896, 69, 36, who 
used /-cam phor) a n d  B r a t  100° give dl-aa-dibromocamphor, m .p. 
54—55°, oxid ised  by  H N 0 3 [d 1-6) to  dl-dibromocampholide, m .p. 
138— 139°, conv erted  b y  Zn d u s t in  boiling N H 3- E t 0 H - H 20  in to  
dl-brotnocamphorenic acid, m .p . 180— 181°, w hich  w ith  N a -H g  in 
boiling H jO  gives d l-catnpliorenic acid, m .p . 165— 166°. H 2- P tO ,  
in AcOH th e n  gives dl-dihydrocamphorenic  [ 1 : 2 :  2-trimethylcycXo- 
hexane-l-carboxylic] acid (I), m .p . 179— 180° (amide, m .p . 164—  
165°). E t  2-isopropylcyc/ohexanone-2-carboxylate a n d  Z n -H g -H C l 
give E t  l-isopropylcyc/ohexanecarboxylate  (crude), b .p . 92— 95°/10 
mm., hydro lysed  by  conc. HC1 a t  140— 150° to  th e  acid (II), m .p. 
104— 105° (anilide, m .p . 101— 102°); E t  2-isopropylcyc/opentanone-
2-carboxylate, b .p . 248— 249°/750 m m ., w ith  boiling  M g M eI-E t20 ,  
L iM e-E t20 ,  o r M g-M eI-C ,H „ gives a  m ix tu re , w hence d eh y d ra tio n  
by boiling (1 a tm .) w ith  K H S O , gives E t 2-melhyl-l-isop>opyl-A2- 
cydopentenecarboxylate, b .p . 221— 222°/753 m m ., w hich by  hy d ro 
genation a n d  hydro lysis as above yields 2-methyl-l-isopropylcycXo- 
pentanecarboxylic acid ( III) , m .p . 52— 53° (Et ester, b .p . 225— 226°/ 
745 m m .; anilide, m .p . 115— 116°). A dd ition  of 2-m ethylcyc/o- 
pentanone an d  CMe2B r-C 02E t  in  E t sO to  Mg in  m uch  E t20  gives 
Et a-hydroxy-a-2-methylcyclopentylisobutyrate, b .p . 122— 123°/12 
mm., converted  as above in to  E t a-2-methyl-Al-cyclopentenyliso- 
butyrate, b .p . 224— 225°/753 m m ., an d  a-2-methylcyclopentyliso- 
butyric acid  (IV), b .p . 256— 257°/743 m m . (Et ester, b .p . 225— 226°/ 
750 m m .; anilide, m .p . 102— 103°). (I), (II), (III), a n d  IV) differ
from an  acid, C i0H 18O2, o b ta in ed  from  C alifornian pe tro leum  (Shive 
et al.), by  d eg rad a tio n  of a  base  th e re in  (R oberts et al.), an d  ? from  
Iranian pe tro leum  (K ennedy, B ., 1940, 9). R . S. C.

Synthesis of 3 : 5-diethylbenzoic acid. H . R. Snyder, R . R . 
Adams, a n d  A. V. M cIntosh , ju n . (J . Am er. Chem. Soc., 1941, 63, 
3280— 3282).— 20-5%  of 3 : 5 :  l-C 6H ,M e2-C 02H  is o b ta in ed  from  
s-C,H,Me3 by  H N O j, b u t  s-C ,H 3E t3 gives only a  l ittle  3 : 5 : 1 -  
C,H3E t2-C 02H  (I), m .p . 130° (lit. 133°) (M e  ester, b .p . 110— 112°/
3-5 m m .), w ith  5-ethylisophthalic acid (5-3%), m .p . 265— 266°, and
5-aceto-3-ethylbenzoic acid, m .p . 156— 157° (M e ester, m .p . 77— 78°). 
PhBr, E tB r  (2 m ols.), an d  A1C1, give £ -C ,H 4B r2 an d  s-CcH 3E t3. 
2 : 4 :  l-C jH jE tj 'N H j, b .p . 142-5°/33 m m . (prep, from  2 : 4 : 1 -  
C ^ jE tj-N O j, b .p . 112— 114°/3-8 m m ., b y  R a n ey  N i-H 2 in  E tO H  
at 40— 6071000— 2000 lb .;  80— 90%  yield), w ith  B r-A cO H -M eO H  
at < 1 5 ° gives 0-bromo-2 : i-d iethylaniline  (55% ; ~ 4 0 %  in  large- 
scale runs), b .p . 100— 105°/T5 m m ., th e  d iazonium  sa lt from  w hich 
with H ,P O s gives B-bromo-1 : 3-diethylbenzene (70% ), b .p . 115—  
119°/17 m m . P rep , of (I) there fro m  by  G rignard  reac tio n s is u n 
satisfactory, b u t  CuCN in  boiling C tH 5N (b a th  : 235— 240°) gives 
3 : 5-diethylbenzonitrile (67% ), b .p . 147-5—-149°/29 m m ., w hence 
NaOH in  bo iling  aq. (CH2-OH )3 gives 85%  of (I). R . S. C.

Cleavage of the  alkyl oxygen bond in  the  hydrolysis of esters. 
/«■(.-Butyl 2 : 4 :  6-trim ethylbenzoate. S. G. Cohen an d  A. Schneider 
(J. Amer. Chem. Soc., 1941, 63, 3382— 3388).— Cleavage of th e  O - 
alkyl link ing  of esters occurs du rin g  m ethanolysis o r acid  hydrolysis 
of tert.-alkyl esters. BuvOBz in  boiling M eOH (4 days) gives 
MeOBuv (60-7%) an d  B zO H  (22-6%) w ith  MeOBz (61-9% ; p ro 
duced .from th e  lib e ra ted  B zO H  an d  M eO H ); th e  MeOBuv is a  d irec t 
product, n o t being  form ed from  BuvOH an d  M eOH in  p resence of 
■BzOH [or ( I I ) ;  cf. below ]. W ith  NaOM e (0-1 mol.) in  boiling, 
anhyd. M eOH, BuvOBz gives M eOBz (71-6%) an d  BuvOH (81-7%) 
and no MeOBuv. B u y  2 : 4 :  6-trimethylbenzoate (I) (p repared  in  
79% yield from  th e  acid  chloride a n d  BuvOH in  CsH t N, b u t  n o t from  
the Ag sa lt a n d  BurCl), b .p . 142°/13 m m ., in  boiling M eOH (7 days) 
gives M eOBur (12-5%) a n d  2 : 4 : 6 :  l -C ,H 2Me3-C 02H  (II) (6-1%) 
with 82-5% of unchanged  (I), b u t  is unaffected  by  N aO M e-M eO H . 
Similar cleavage of th e  O -a lky l link ing  occurs w ith  esters of p rim ary  
or sec. alcohols an d  stro n g  acids (e.g., Me2S 0 4), as evidenced by  
alcoholysis to  R O R '. A lkaline hydro lysis occurs by  a d d itio n  of 
OH-  to  give a n  in te rm ed ia te  0 H -C R (!0 _) -0 R '.  A cid hydrolysis 
(including alcoholysis) occurs by  ad d itio n  of H + to  give 
HO+:CR-OR' ^  OH -C R +:O R '. In  (I) th e  C b u t  n o t th e  O is steric- 
ally h indered ; thu s, (I) is a lm o st q u a n tita tiv e ly  converted  into. (II) 
by 39-5% H C l-M eO H  a t  0° o r boiling 18%  HC1, b u t  boiling 20%  
NaOH is ineffective. R e la ted  resu lts  a re  show n b y  R O A c : a lkaline

hydro lysis decreases as R  changes from  Me to  Buv, b u t  acid  h y d ro 
lysis passes th ro u g h  a  m in. a n d  th a t  of BuvOAc is ~ 1 5 %  fa s te r  
th a n  th a t  of MeOAc. R . S. C.

R esonance and the  hindered carbonyl-G rignard  reac tion . I.
R . T. Arnold, H . B ank , an d  R . W . L ig g e tt (J. Am er. Chem. Soc., 
1941, 63, 3444— 3446).— In te rac tio n  of 2 : 4 : 6 : l-C ,H 2Me3-COMe 
w ith  M gR X  proceeds b y  fo rm ation  of 
[C„H2Me3(— C H 2— H ) ~ 0 —M gX ]+, a n d  th en ce  of 
C ,H 2Me3-C(:CH2)-0-M gX +  H+ [gives R H ], If  th e  COMe is re
p laced b y  CO-OR, in  w hich R  is a  re sonating  a lk y l group, th e  R  
m ay  be e jected  in  th e  sam e w ay  as th e  H  above. T hus, allyl iso- 
durylate  (prep, from  th e  N a  sa lt a n d  C H 2!CH-CH2B r a t  130— 160°), 
b .p . 115— 117°/1 m m ., w ith  M gP hB r [or o-C„H4Me-MgBr] in  E t ,0  
gives C H jPh-C IL C H , (I) (67— 70% ) [or o-C„H4Me-CH2-CH:CH2] 
an d  2 : 4 : 6 : l-C 8H 2Me3-C 02H  (II) (95% ). T h is  reac tio n  occurs 
on ly  w hen th e  norm al reac tion  is h indered  ; thu s, allyl aa-dimethyl- 
n-propionate, b .p . 55— 56°/36 m m ., w ith  M gPhB r gives C Ph,B uv-O H  
an d  C H 2:CH-CH2-OBz gives C Ph3-OH (86% ) an d  a  l ittle  (Ï). One
o-Me h as l ittle  effect, for allyl o-toluate, b .p . 148°/45 m m ., gives
o-C ,H jM e-C Ph2-OH (68% ) and  a n  irresolvable m ix tu re . 84%  of
(II) is o b ta in ed  b y  add in g  2 : 4 : 6 : l -C ,H 2Me3*MgBr in  E tjO  to 
E t 20  th ro u g h  w hich  C 0 2 is passed, y ields being  lower b y  norm al 
m ethods. CH^Ph fi-isadurylate (prep , from  th e  N a  sa lt and  
C H 2P h B r in  bo iling  PhM e), b .p . 175— 180°/6— 8 m m ., is also no t 
cleaved b y  M gPhB r in  E t2Ô. R . S. C.

S tructure  of can tharid in  and  the synthesis of deoxycantharidin.
R . B. W oodw ard an d  R . B. L oftiield  (J. Am er. Chem. Soc., 1941, 63, 
3167— 3171).— F o rm u la tio n  of c an th a rid in  (I) as 3 : 6-epoxy-cij- 
1 : 2-dim ethylcyc/ohexane-l : 2-dicarboxylic  an h y d rid e  (A., 1929, 
192) is confirm ed b y  syn thesis of d eo x y can th arid in  (II). C ondens
a tio n  of (:CMe-C0)20  (III) a n d  (CH2:CH)2 in  C ,H , a t  190— 205° (not 
a t  low er tem p .) (72 hr.) a n d  hydro lysis of th e  p ro d u c t b y  10%  aq. 
N aO H  gives cis-1 : 2-dimethyl-Ai-cydohexcne-l : 2-dicarboxylic acid
(IV), m .p . 202-4° (decom p.), converted  by  boiling  AcCl in to  th e  
anhydride  (V), m .p . 99-2— 99-6° [1 : 1 a d d itiv e  compound, m .p. 64—  
65°, w ith  (III)], hyd ro g en ated  ( P t0 2; E tO A c) to  cis-1 : 2-d im ethy l- 
cyc/ohexane-l : 2-dicarboxylic  an h y d rid e , m .p . 129— 129-2° [ =  (II), 
p rep , of w hich (m .p. 126— 128-5°) from  (I) is described]. In  boiling 
H 20 , (II) gives deo x y can th arid in ic  acid , b u t  th e  reverse tran sfo rm 
a tio n  is also fa c ile 'a n d  occurs in  H tO, going to  com pletion  if  th e  

v e ry  vo latile  (II) can  sublim e aw ay . W ith  
B r-A cO H  (IV) gives th e  bromo-lactone (VI), 
m .p . 198-5— 199°. W ith  Br-CHC13, (V) 
g ives a  4 : 5-dibromide, m .p . 179— 180°, and
4-brom o-c.is-X  : 2 - dimethyl - A ‘ -cyclohexene- 

1 : 2-dicarboxylic anhydride, m .p . 89— 90° (indifferent to  h o t A gN Oa-  
E tO H ). T h e  evidence now  availab le  in d ica tes  th a t  in  (I) th e  O- 
a n d  an h y d rid e  rings a re  p ro b ab ly  on  th e  sam e side of th e  cyclo- 
h ex an e  r in g  (exo-structure). R . S. C.

Isom érisation of n aph tha ly l chloride. H . E . F rench  and  J . E . 
K ircher (J . A m er. Chem. Soc., 1941, 63, 3270— 3272).— ! : 8- 
C10H 5(COC1) J (I) reac ts  p a r tly  in  th e  cyclic form  in  th e  F ried e l-  
C rafts reac tio n  (cf. M ason, A., 1925, i, 33, 34). W ith  A1C13 an d  
C cH 6 (1 mol.) i t  gives 50— 60%  of 1 : 8-COPh-C10H 5-CO2H  (II), b u t 
in  one exp erim en t y ielded  on ly  13%  of (II) a n d  ~ 4 0 %  of a  com
pound, m .p . 235— 236°, insol. in  a lkali. W ith  A1C13 a n d  a n  excess 
of C 6H „  (I) gives "(II) (45% ), aa-diphenyl-1 : 8-naphthalide (20%) 
m .p . 202— 203° (corr.) (adds one M gM el ; no  ac tiv e  H ), a n d  sub
stances, m .p . 226— 228° (corr.) (7%) a n d  238— 239° (corr.) (3% ). 
R esu lts w ith  PhM e are  sim ilar (cf. loc. cit.). T h e  s tru c tu re  of p- 
C jH jM e-C O -C ^H j-C O jH -l : 8 is estab lished  b y  d ecarboxy la tion  to  
^-C jH jM e-C O -C ioH j-a a n d  th a t  of aa-d i-ÿ -to ly l-l : 8 -n ap h th a lid e  
(yield ~ 8 0 % ) ,  m .p . 235— 236° (corr.), by  a d d itio n  of one M gM el 
a n d  absence of ac tiv e  H . T h e  n ap h th a lid e s a re  also p rep ared  from  
1 : 8-C,0H ,(C O )2O a n d  L iA r. R . S. C.

Synthesis of condensed ring  system s. V. D ianhydride of a  
steradiene-6 : 7 : 1 1 : 12-tetracarboxylic  acid. L. W . B u tz  and  
L . M. Joshel. VI. D ianhydrides of a  tetradecahydrochrysene- 
1 :  2 : 7 : 8-tetracarboxylic  acid and a  hom ologue w ith a n  angu lar 
m ethyl group. L. M. Joshel, L. W. B u tz , and  J . Fe ldm an  (J. Am er. 
Chem. Soc., 1941, 63, 3344— 3347, 3348— 3349).— V. A l -cyclo- 
Pen tenyl-A '-cye/ohexenylacety lene an d  (!CH-C0)20  a t  100— 150° 
(no t 70°) give 15— 17%  (in o n e 1 ex p erim en t, 25% ) of A8<u >:9-s/m j- 
diene-6 : 7 : 11 : 12-tetracarboxylic anhydride  (I), m .p . 252— 255°

:H B r-C H 2 
b l  C H ,

'M e-C O jH
p i e
CO (Vi.)

T v h
V / \

HÇ ÇH—CH 2 

H 2C C C CHs
/ \  ^ \  VHjC Ç C CH,

H 2C CH CH-COv
\ /  \ /  >0

CH, CH C O /
(I.)

(8 % ), m .p . 234— 238

(vac.), 243— 249° (air), or (+ d io x a n ) 
246— 250°, w ith  ~ 4 0 %  of am orphous 
alkali-sol. m ateria l. T h e  C-skeleton 
of (I) is p roved b y  conversion b y  P d -  
C or P d -C -C a(O H ), a t  260— 340° and  
la te r  340— 390° in to  1 : 2 -trim e th y l- 
en ep h en an th ren e . B oiling E tO H  con
v erts  (I) in to  th e  W-carbethoxy-12- 
carboxy-6 : 1-dicarboxylic anhydride  (or 
a n  isom eride) (53% ), m .p . 223— 230° 
(gas) [a t  250° gives (I)], a n d  a  £ / ,  
steradiene-6  : 7 : 11 : 1 2 - tetracarboxylate 

W ith  n -K O H  a t  room  tem p ., (I) gives th e



tetracarboxylic acid, m .p . 231— 232° (decomp.), m .p . ( - f  dioxan) 213—  
214° (decomp.) [M et e s te r (II), m .p . 117-5— 120-5°; absorbs B r], 
H y drogenation  of (I) gives m ix tures, b u t  th a t  ( P t0 2; AcOH) of
(II) gives M et A eW-sterene-6 : 7 : 11 : 12-tetracarboxylate (III), m .p. 
(from MeOH) 165-4— 106°, resolidifies, rem elts a t  168— 174°, o r 
(from  COMe2-M eOH ) 164-5— 170°. T he following ab so rp tion  m ax. 
a n d  e , respectively , in  E tO H  are  re co rd ed : (I) 2560 A .,  19,000; 
1 :  2 : 2a  : 3 : 4 : 5 : 6 : 7 : 8 : 8a  : 9 : 10 : 11 : 12 - tetradecahydrochrys - 
en t- 1 : 2 : 7 : 8- (IV ; see below) 2570 a . ,  23,500, th e  derived  2a- 
tnethyltetradecahydrochrysene-1 : 2 : 7 : 8 - (V; see below) 2540 A ., 
24,000, a n d  1 : 5 -d im ethy lhexaliyd ronaph tha lene-3  : 4 : 7 : 8- 2470 
A ., 22,000, -te traca rb o x y lic  a n h y d rid e ; (II) 2560 a . ,  22,000; (III) 
< ~ 2 2 0 0  a . ,  5000.

V I. Di-A1-c^'c/ohexenylacetylene an d  (!CH-C0)20  a t  150° give 
th e  dianhydride  (IV) (see above) (27% ; 19%  pure), m .p . 251— 254° 
(vac.). A1-c>’c/oH exenyl-2 '-m ethyl-A 1'-i:>’c/ohexenylacetylene gives 
sim ilarly  1-9% of (V), m .p . 278— 280° (vac.). P d -C  converts (IV) 
a t  280— 350° or (V) a t  250— 330° in to  chrysene an d  [from  (IV)] a  
sm all am o u n t of th e  lactone, m .p . 271-8— 272-4°, of 2-hydroxy- 
m ethy lchrysene-l-carboxylic  acid. M.p. a re  corr. R . S. C.

D etoxication. X II. M etabolism  of vanillin  and vanillic acid in 
the  rabbit. Identification oi g lucurovanillin  and  stru c tu re  oi g lucuro- 
vanillic acid. [Colour reac tion  for p-hydroxy- and  p-m ethoxy-benz- 
aldehyde.] H . G. Sam m ons and R . T. W illiam s (Biocltem. J .,  1941, 
35, 1175— 1189 ; cf. A., 1942, I I I ,  334).— In  th e  urine of rab b its  fed 
on vanillin  (I) o r vanillic  acid  (II), (I) is d e term ined  (afte r hydrolysis) 
as 2 : 4 -d in itrophenylhydrazone, free (II) b y  OMe (Zeisel), and  
g lucurovanillin  as th e  fi-naphthylhydrazone, m .p . 179°, [o]i)0 —78-9° 
in MeOH, o r 2 : 4-dinitrophenylhydrazone, decom p. 200° (shrinking 
a t  150°), [a]”  -6 8 -2 °  in  d ioxan , hydro lysed  to  (I). (II) is unaffected 
b y  dil. HC1 u n d e r th e  conditions used for hydro lysing  urine. 
M cthy la tion  (M e,S04) of th e  crude  B a sa lt of g lucurovanillic  acid
(III) from  th e  .urine yields v e ra tric  acid, its  Me ester, a n d  2 : 3 : 4 -  
triniethyl-o-methoxy-p-carbomethoxyphenyl-fl-d-gliicuronide M e ester, 
m .p . 137°, [aft3 -8 6 -0 5 °  in  CHC13, hydrolysed (M eOH-HCl) to 
Me 2 : 3 :  4-trim ethyl-a/3-m ethylglucuronide. ( I l l)  is therefore  a  /?- 
pyranuronoside. p-O H - an d  £-O M e-aldehydes in  u rine  give an  
im m edia te  red  colour w ith  naphthoresorc ino l an d  conc. HC1 in th e  
cold. A. L i.

Norm al and abnorm al a lkyla tion  of 2-m ethy l<y’c/openty 1 m ethyl 
ketone. G. W ash, B. Shive, and  H . L. L ochte  (J. Am er. Chem. 
Soc., 1941, 63, 2975— 2979).— l-B enzoyl-2-m ethylcyc/opentane (I) 
(prep, from  cvc/ohexane by, successively, AcC1-A1C13, N aO B r, 
SOCl2, a n d  C,H„-A1C13), b .p . 281°, w ith  N aN H . a n d  R I  in  boiling 
C ,H , gives l-benzoyl-l : 2-dimethylcyclopentane  (49% ), b .p . 288° 
(oxime, m .p. 161— 162°), l-benzoyl-2-methyl-l-ethyl- (56% ), b .p . 304° 
(oxime, m .p . 115— 116°), -1-n-propyl- (27% ), b .p . 312° (no oxim e or 
sem icarbazone), a n d  -1-isopropyl- (26% ), b .p . 315°, -cyclopeniane. 
T h e  1-Me a n d  1-E t de riv a tiv es w ith  N a N H 2 a n d  a l ittle  C ,H , or 
xylene, respectively , a t  room  tem p , give 1 : 2-dimethyl-, m .p . 98-5—  
99-5°, an d  ¿-mclhyl-1-ethyl-cyclopentane-l-carboxylamidc, m .p . 84-5—-
85-5°, respectively , b u t  th e  1-Pr com pounds a re  unaffected . T he 
la t te r  w ith  0 3 give poor yields of 2 -m eth y l-l-« - (anilide, m .p . 141—  
142°) a n d  -l-uo -p ropy lryc /open tane-l-carboxy lic  acid  (anilide, m .p .
115— 116°). 2-M cthylcyclopentanecarboxylanilide  has  m .p . 107—  
108°. In  xy lene  a t  110— 140° C -alky la tion  is replaced b y  (a) form 
a tio n  of 2-m etliylcycZopentanecarboxylam ide and  N -a lky la tion  
thereo f a n d  (b) fo rm ation  of enol O -ethers. lTi boiling  PhM e all 
th ree  reac tions occur. 2-M ethylcyclopropanecarboxyl-ethyl-, m .p.
86— 87°, an d  -isopropyl-amide, m .p . 87—-88°, a re  th u s  o b ta in ed  an d  
are  also p rep ared  from  th e  acid  chloride. 2-a-tsoPropoxy-, -«- 
propoxy-, an d  -e thoxy-benzylidene-l-m ethylcyc/opentane a re  ob
ta in e d  as oils a n d  identified  b y  ozonolysis. R . S. C.

Comparison of m etallic  chlorides as catalysts for the  F riedel- 
Crafts ketone synthesis. O. C. D erm er, D. M. W ilson, F . M. Jo h n 
son, and  V. H . D erm er (J . Am er. Chem. Soc., 1941, 63, 2881— 2883). 
— R elative  efficiencies for p rep , of £ -C #H 4Me-COMe from  PhM e and 
AcCl un d er o p tim u m  conditions a re  A1C13 >  SbCl5 >  FeCl3 >  
TeCl2 >  SnCl4 >  TiCl4 >  TeCl4 >  BiCl3 >  ZnCl2. 28 o th e r  sa lts 
have  no c a ta ly tic  pow er a t  th e  b .p . of PhM e. In  m an y  cases > 1  
mol. of ca ta ly s t is  req u ired  for m ax . yields, e.g., 3 mols. of TiCl4. 
Y ields o ften  decrease a f te r  too  long co n tac t, e.g., w ith  SbCl5 an d  
A1C13 a c tiv a ted  by  HC1 (not p u re  A1C13). PbC l4 has sligh t c a ta ly tic  
effect b u t causes m ain ly  c h lo r in a tio n ; th is  is also th e  m ain  re 
ac tio n  if  SbCl6 is  added  first to  th e  PhM e a n d  th e  y ield  of ke tone  
is th e n  2%  as ag a in s t a  m ax . possible ~ 6 7 % . R . S. C.

L ignin and re la ted  compounds. LV. Synthesis and  properties of 
/3-hydroxypropioveratrone. LVI. Stability of lignin  building un its 
and  ethanol-lign in  fractions tow ards ethanolic  hydrogen chloride. 
K. A. W est, W . L. H aw kins, and  H . H ib b ert. LX. H ydrogenation 
of m aple ethanolysis products. I .  L. M. Cooke, J .  L. M cCarthy, 
and  H . H ib b e rt (J. Am er. Chem. Soc., 1941, 63, 3035— 3038, 3038—  
3041, 3052— 3056; cf. A ., 1942, I I ,  42).— L V . ' 3 : 4 : 1 -
(OM e),C ,Hs-CO-[CHj],'Cl (I) w ith  A g ,0  in  boiling  H 20  gives ¡8- 
hydroxypropioveratrone (II) (50% ), m .p . 83— 84°, converted  by  4%  
K O H -M eO H  a t  room  tem p . (20%  yield) o r boiling 2 %  H C l-M eO H  
(75%  yield) in to  ¡¡-»¡ethoxy- (III), m .p . 70— 71°, by  boiling 2%
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H C l-E tO H  in to  /3-ethoxy- (IV) (96% ), m .p. 50— 51° (cf. A., 1939, 
I I ,  172), an d  b y  AcCl in  CSH 5N -C 8H 6 a t  0° (90%  yield) in to  fi-acetoxy- 
propioveratrone (V), m .p . 100— 101°. W ith  KOAc—AcOH a t  100°,
(I) gives 70% of (V), w hich  w ith  ~ 3 %  K O H -M eO H  or -E tO H  at 
room  tem p , gives (III) (90%) or (IV) (10% ), respectively , an d  with 
N a 2C 0 3 in  aq . d ioxan  a t  room  tem p , gives ap-epoxypropioveratrone 
(60% ), m .p. 93— 94° (2 : 4-dinitrophenylhydrazone, m .p . 182— 183°) 
[n o t reconvertib le  in to  (V)]. 72%  H 2S 0 4 a t  room  tem p , converts
(II) in to  a  lignin-likc m ate ria l. C onversion of (II) in to  (IV) under 
th e  conditions of e thanolysis of lignin renders i t  im probab le  that 
substances such as (II) occur as free Iignin-building u n its  in  wood.

L V I. U nder th e  conditions of e thanolysis of lign in  (boiling 2% 
H C l-E tO H -C O j), a -hydroxy- o r a -acetoxy-prop iovanillone or 
-propiosyringone is converted  in to  th e  corresponding a-O Et-ketonc 
b u t  th e  derived  d iketones a re  su b s tan tia lly  unaffected . Adm ixture 
of O H -ketone a n d  d ik e to n e  does n o t affect th e  resu lt. In  all cases 
som e resin ification  occurs, th e  a m o u n t increasing  w ith  rise in  concn. 
of th e  ke to n e  an d  being  g rea te r in  th e  syringone th a n  in  th e  vaniUone 
series. In terconversion  of O H -ketone a n d  d iketone  d u rin g  ethano
lysis o f lign in  is th u s  excluded a n d  these  tw o  ty p es  m u st have 
different origins. T h ree  m aple  E tO H -lign ins a re  converted  by 
boiling 2 %  H C l-E tO H  in to  low-boiling oils a n d  p ro d u c ts  of increased 
com plex ity  (17), th e  e x te n t o f th e  conversion decreasing  as th e  com
p lex ity  of th e  lignin increases. Thus, th e  very  com plex polymerised- 
condensation  p ro ducts form ed durin g  e thano lysis o f wood m ay  be 
derived  from  less com plex polym erides o r  from  m onom eric com
pounds in itia lly  p resen t.

L X . W ith  H 2-C u  ch rom ite  in  d ioxan  a t  250°/3000 lb ., 4 : 3 : 1 -  
OH-C6H 3(OMe)-CO-CHMe-OEt gives 4-«-propylc_yc/ohexanol (VI) 
a n d  m uch H 20  w ith  sm all am o u n ts of M eOH a n d  E tO H . Reaction 
proceeds b y  hydrogenolysis of OMe (and  O Et) to  OH +  C H 4 (and 
C2H 6), hydrogenolysis of th e  new  O H , a n d  red u ctio n  of CO to  CH,. 
T h a t  th e  y ield  of (VI) is on ly  78%  m ay  be due to  hydrogenolysis 
of C-C linkings. T h e  4-»-propylcyc/ohexane-l : 2-diol o b tained  by 
hydrogenolysis of M eOH -lignin from  aspen  ( H a r r is / /  al., A., 1938, 
I I ,  332) m ay  be derived from  syringyl com ponents. H ydrogenation, 
as above, of 4-y-hydroxy-n-propylcvc/ohexanol (VII) gives —60% 
of (VI), so th a t  th e  a m o u n t of y-O H -com pounds ex isting  in  lignin 
m ay  exceed th e  sm all figure in d ica ted  b y  th e  y ield  of (VII) obtained 
from  lign in  (H arris et al., loc. cit.). (VII) is identified  by  oxidation 
(im proved to  give 50%  yield) to  (3-4-ketoc^c/ohexylpropionic acid, 
m .p. 62— 64° (semicarbazone, m .p . 201— 202°). p- 
OMe-C0H 4-[CH2]2-CO2E t  an d  H I a t  95° give ^ -0 H -C ,H 4-[CH!]I-C 02H 
(03% ), m .p . 127— 128°, th e  E t  e s te r  of w hich is hydrogenated 
(R aney  N i; E tO H ; 210°/200 a tm .) to  E t  /3-4-hydroxycyc/ohexyl- 
p ro p ionate , b .p . 114°/0-6 m m . R . S. C.

cis-trans Isom erides derived from  3 : 3-diphenyl-l-hydrindone. 
Synthesis of 3 : 3-diphenylhydrindene and  its derivatives. P . E.
G agnon an d  L. P . C h arette  (Canad. J . Res., 1941, 19, B, 275— 290). 
— 3 : 3 -D ip h en y l-l-h y d rin d o n e  w ith  ArCH O in  M eO H -K O H  gives 
th e  /rans-isom eride only, w hich is co nverted  in to  th e  cis-isomeride 
b y  boiling AcOH, w ith  th e  excep tion  of o-OEt-C#H ,-C H O , where 
th e  d-s-com pound is o b ta in ed . T he follow ing a re  described : trans- 
3 : Z-diphenyl-2-o-methyl-, m .p . 190° (cis-compound, m .p . 176°), 
-m -m ethyl-, m .p . 175° (cis-compound, m .p . 104°), -o-metlioxy-, m.p. 
216° (cis-compound, m .p. 182°), -p-methoxy-, m .p . 163° (cis-cowi- 
pound, m .p . 133°), -o-ethoxy-, m .p . 161° (cis-compound, m .p . 153°), 
-o-chloro-, m .p . 197° (cis-compound, m .p . 151°), an d  -p -chloro- 
benzylidene-l-hydrindone, m .p . 201° (cis-compound, m .p . 176°). Re
d u c tio n  (Clemmensen) th e n  affords 3 : Z-diphenyl-2-o-, m .p . 132°, 
a n d  -m-m ethyl-, m .p . 149°, -0 -, m .p . 176°, an d  -p-methoxy-, m.p. 
178°, -o-ethoxy-, m .p. 170°, a n d  -0 -, m .p . 160°, an d  -p-chloro-benzyl- 
hydrindene, m .p . 156°. 3 : Z-Diplienyl-2-benzylhydrindene  h as m.p.
179°. F . R . S.

A cylation of the  di-enolate of a8-dim esitylbutane-aS-dione. R- E.
L u tz , W . G. R eveley, a n d  V. R . M atto x  (J. A m er. Chem. Soc., 1941, 
63, 3171— 3174).— /rans-aS -D im esity l-A i-bu tene-ai-d ione (I) with 
H 2- P t 0 2 in  A c ,0  co n ta in in g  ZnCl2 an d  HC1 gives aS-diacetoxy-aS- 
dvncsityl-A aY-butadiene, d im orphic , m .p. 172° an d  162-5° (unaffected 
b y  ligh t in  I-CHC13), w hich  w ith  M gM el show s 0-18 ac tiv e  H , adds
3-3 MgM el, a n d  gives aS-dim esityl-H -butane-aS-dione (II). The 
cts-isom eride of (I) resists hydrogenation , b u t  gives u n d e r th e  above 

»Conditions 70— 75%  of 3-acetoxy-2 : 5-d im esity lfu raiv  D irec t acyl
a tio n  of (II) failed, b u t  w ith  M gM el (M gPhBr) in  E t 20 - N ,  (II) gives 
th e  d ieno late , converted  b y  AcCl in to  M gI-0'CX!CH-CH(COMe)-COX 
(X  =  m esityl), w hich  spon taneously  yields Z-mesitoyl-5-mesityl-2- 
m ethyl/uran  ( III), m .p . 204°, a n d  a  lit t le  ? fi-acetyl-a-acetoxy-aS-di- 
m esityl-Aa-buten-S-one (IV), m .p . 193°. In  bo iling  0 -lN -N aO H - 
E tO H , (IV) gives th e  enol, m .p . 109— 110° (red FeCl3 colour), of 
/3-acetyl-aS-dim csitylbutane-aS-dione, con v erted  b y  A c ,0 -H ,S 0 4 
(drop) in to  (I I I ) . ( I l l )  is oxid ised  b y  H N O , to  a n  enol, w hence it 
is regenerated  by  Zn d u s t in  bo iling  A cO H . T h e  d ieno la te  of (II) 
w ith  BzCl—C 6H „-:soam yl e th e r  gives dibenzoates, m .p . 186-5 
[hydrolysed to  (II) b y  a lkali] a n d  181° (hydrolysis leads to  resins), 
respectively . O -A cety la tion  of (II) does n o t occur. R . S. C.

Acylation of the  d i-enolate of j3-phenyl-aS-dimesitylbutane-aS- 
dione. R . E . L u tz  an d  W . G. R eveley  (J. Am er. Chem. Soc., 1941,
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63, 3175— 3178).—M g P hB r an d  (!CH-COMes)2 (Mes =  m esity l here 
anti below) give a  d ieno la te  (I), M gB rO C M estC H -C PhX M es-O M gB r, 
also form ed from  COMes-CH,-CHPh-COMcs a n d  M gM el. (I) is 
obtained sim ilarly , b u t  less well, from  M gP hB r an d  (CHBr-COMcs)2. 
W ith AcCl in  E t20 - N 2 a t  > 0 ° , (I) gives py-diacetyl-p-phenyl-aS-di- 
mesityl-n-butave-ah-dioiie enol acetate (II),
OAc-CMe:C(COMes) -CPhAc-COMes o r OAc-CM esXAc-CPh Ac-COMes, 
m.p. 182°. W ith  M gM el a t  100°, (II) gives 1 C H ,; in  H C l-A cO H ,
(II) gives fiy-diacctyl-ft-phenyl-ah-dimcsityl-n-butan-ah-dione enol ( III), 
m.p. 181-5° (w ith M gM el gives 1 C H ,), converted  b y  A c20  co n ta in 
ing a  little  H 2SO , a t  room  tem p , in to  a  compound, C3aH 320 8S, m .p . 
214-5°, an d  n o t a ce ty la ted  b y  a n y  reagen ts . B oiling N a O H -E tO H  
causes C -deacety lation  of (II) o r (III), y ield ing  3-mcsitoyl-4-phenyl-
5-mesityl-2-methylfuran  (IV), m .p . 113° (proof of s tru c tu re  : follow
ing ab s trac t) . Aq. 25%  N aO H  an d  (II) give (IV) and  (probably) 
B-hydroxy-y-phenyl-aS-dimcsityl-A^-butene-aS-dione, m .p . 162-5°.

R . S. C.
1 :  4-Addition of m agnesium  m ethyl iodide to an  aS -unsa tu rated  

ketone system  involving the  ethylenic linking of a  2 -aroy lfu ran , and 
ring-cleavage of the  resu lting  vinyl a lly l e th e r system . R . E . L u tz  
and W . G. R eveley  (J. Am er. Chem. Soc., 1941, 63, 3178— 3180).—
3-M esitoyl-4-phenyl-5-m esityl-2-m ethylfuran w ith  M g M eI-E t20  a t 
room tem p . (20 m in.) an d  la te r  in  boiling Pr$20 - N 2 gives th e  d ienol
ate (I), M gPO-CM csICPh-CBuv^M es-O-M gl (Mes =  m esityl), h y d ro 
lysed to  p-phenyl-aS-dim csityl-y-tert.-bulyl-n-butane-aS-dione  (II), 
m .p. 164-5°. Longer in te rac tio n  in E t2D alone gives, a f te r  h y d ro 
lysis, a  com pound, decom p. 125°, m .p . 176° (vac.). (II) is also 
ob ta ined  from  COMes-CHXBuv-COMes (III) a n d  M gPhB r, b u t  
COMes-CHICPh-COMes an d  MgBuvCl give only 
COMes-CH2-CHPh-COMes. W ith  M gM el, (II) g en era te s  1 C H , 
rap id ly  a t  room  tem p , a n d  a  second slowly a t  100°. T re a tm e n t of 
(I) w ith  I -  o r B r-E tO H  a t  —10° to  0° gives ¡¡-phenyl-aS-dimesityl- 
y-tert.-butyl-&P-butenc-a8-dione, m .p . 183°, w hich is also o b ta ined  
from (III) b y  M gP hB r followed b y  E tO H -B r  a t  —10° a n d  w ith  
H 2- P t 0 2 in  E tO H -p ip e r id in e  gives (II). R . S. C.

Stereochem istry of th e  enols and dienols of aS-dim esityl-6-/e/7.- 
butylbutane-aS-dione. Proof of 1 :  4 -reduction  of an  a-brom o- 
ketone. R . E . L u tz  an d  W . G. R eveley  ( / .  Am er. Chem. Soc., 1941, 
63, 3180— 3189).— S tru c tu re s  assigned below (discussed in  detail) 
are p roved  by  th e  reac tio n s described. Isom eric m onoenols a re  
d ifferen tia ted  b y  le tte rs  a o r 6 , an d  th e  position  of th e  O H  in th e  
C ,-chain b y  num era ls 1— 4 ( =  o— 8), e.g., a t , bt , e tc . D ienols a re  
d ifferen tia ted  as A , B , e tc ., th e  s tru c tu re  an d  position  of th e  in d i
vidual O H  being  ad ded  (when know n) in  paren theses, e.g., A  ( a ,) ; 
when b o th  O H  can  be described, th e  A  e tc . m ay  be o m itted . T hus, 
th e  a- a n d  3-m onoenolates-/i a n d  -B  of ajSS-trim esitylbutane-aS-dione 
(A., 1940, I I ,  178) becom e respec tive ly  a lt a ,, bx, a n d  6, ,  and  th e  
dienolates-zf an d  -B  becom e A  (Oja,) an d  B  (fija,), respectively .
3-M esitoyl-5-m esityl-2-m ethylfuran an d  M gM el (6 mols.) in  boiling  
E t20 - P r £ 20 - N 2 give th e  dielio late-/) (a,) ( I ;  Mes =  m esity l, here 
and  below ), hydro lysed  b y  dil. HC1 to  a8-dim esityl-fi-tert.-bulyl- 
butane-ay-dione enol-a.t  [-Ay-buten-8-ol-a-one'\ ( I I ;  X  =  H ), m .p . 197° 
(vac.). (:CH-COMes)2 (III) a n d  M gBuyCl (5 mols.) a t  room  tem p , 
to  —10° give a  m ix tu re  of d ienol a n d  m onoeno la te-a, [(II), X  —

Mes-C-O-Mgl H-C-CHBuv-COMes
(I.) H-C-C*Buy Mes-C-OX (II.)

Mes-C-O-Mgl

MgClJ. (II), X  =  H , and  unaffected  by  C H 2N 2 o r  FeCl3, y ields 1 C H , 
w ith  M gM el a t  room  tem p , a n d  is th en  regen era ted  b y  hydrolysis, 
and  is converted  b y  h o t 2%  K O H -M eO H  in to  a8-dim esityl-p-tert.- 
butylbutane-a8-dione (IV), m .p . 112° (w ith M gM el lib erates 1 C H , 
rap id ly  a n d  a  second slowly). W ith  B r-E tO H , (II), X  =  M gl, a t  
— 10° gives y-bromo-aS-dimesityl-p-tert.-biclylbulane-aS-dione (V), 
decom p. 100— 125°, w h ith  is s tab le  to  N aO A c-E tO H , is co nverted  
by  M gM el o r M gM eBr a t  0° in to  (II), X  =  M gH al a n d  th en ce  
X =  H , by  Zn d u s t - A c 0 H - E t0 H - H 20  in to  (IV), b y  N a H S 0 3-  
E t0 H - H 20  or H 2- P t 0 2 in to  (II), X  =  H , by  bo iling  K I-H C 1 - 
E tO H  (14 hr.) in to  2 : 5-dim esityl-3-tert.-butylfuran  (VI), m .p . 132°, 
by boiling Ac20 -c o n ta in in g  a  l ittle  H 2SO , in to  4-bromo-2 : 5-di- 
m esityl-3-tert.-butylfuran,. m .p . 189° [also ob ta in ed  from  (VI) b y  
B r-C H C lj], a n d  by bo iling  K O H -E tO H  in to  ah-dim esityl-fi-tert.- 
butyl-AP-butene-aS-dione (VII), m .p . 115° [reduced to  (VI) by  Zn 
dust in  AcOH ]. (VI) is also o b ta in e d  from  (IV) b y  bo iling  HC1- 
AcOH. T h e  dienolate-ZJ (a,) (VIII) is o b ta in ed  from  (II), X  =

MgX-O-C-Mes H-C-CHBuy-COMes Mgl-O-C-Mes
H-C-C-Buy MgHal-O-C-Mes H-C-C-Buy

Mes-C-O-MgX Mgl-O-C-Mes
(vin.) (ix.) (X.)

MgHal, b y  M gM el o r MgMeBr, and  ch aracterised  by  a lka line  h y d ro 
lysis to  (IV), o x idation  by  I to  (VII), a n d  acid  hydro lysis to  (VI). 
The m onoenolate-6 ,  (? IX) is o b ta in ed  from  (IV) by  M gM eHal an d  
is reconverted  in to  (IV) b y  hydrolysis. W ith  MgM el in  boiling  
Pr^jO , (IX) gives th e  d ienolate-C  (6 ,) (X), w hich  in  I -E tO H  gives 
(VII) a n d  (VI), a n d  w ith  H 2Oj, K O H -E tO H , or aq . HC1 gives (IV).
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G rignard  reac tions p ro b ab ly  proceed  b y  w ay of com plexes,
X—Ov c = o .

C< /M g X  or [from (V)] I J.M gR X , w hich  de te rm in e  th e
^ C —R /  C H -B rx

ste ric  course of th e  reac tions. R . S. C.
R eaction  betw een cyclic 3-diketones and Grignard reagents . 1 :  3 - 

D iketo-2 ; 2-dim ethylhydrindene. T. A. Geissm an and  V. T ulag in  
( / .  Am er. Chem. Soc., 1941, 63, 3352— 3356).— 1 : 3-Dilceto-2 : 2-di
m eth y lh y d rin d en e  (1 mol.) w ith  0-25 m ol. of M gPhB r in  C ,H „ -
E t 20  gives 75%  of 1 -hydroxy-3-kelo-l-phenyl- (I), m .p . 141— 142°, 
a n d  w ith  3 m ols. of M gPhB r gives 8 6 %  of 1 : 3-dihydroxy-l : '¡-di
phenyl- (II), m .p . 141— 142° [m ixed w ith  (I), 115— 125°], -2 : 2-di
methylhydrindene ; equim ol. p roportions give approx . equal am o u n ts o f 
(I) a n d  (II). T h e  s tru c tu re s  o f (I) a n d  (II) a re  p roved  b y  ox idation  
b y  K 2Cr20 , - A c 0 H  to  0-COPh-C0H ,-C O 2H  an d  b y  H N O a to  o- 
C cH ,(C O Ph)2l respectively . W ith  H C 1-R O H , (I) gives 3 -k e to -l-  
m etlioxy- (i 'll) , m .p . 160— 162°, a n d  3-keto-l-ethoxy-, m .p . 135— 
136° -l-phenyl-2  : 2-dimethylhydrindene. M gP hB r in  C6H , co n v erts
(III) in to  th e  Me2 e th e r (IV), m .p . 171-0— 171-3° (lit. 172— 174°), 
of (II). W ith  M eO H -H C l, (II) o r (IV) gives a  C l-com pound, m .p . 
172— 174° (decom p.), w hich in  boiling  M eOH gives 1 : 3-cpoxy- 
1 : Z-diphenyl-2 : 2-dimethylhydrindene  (V), m .p . 70°. W ith  HC1- 
CaCl2 in  C ,H ,, (II) gives 1 : 3-dichloro-l : 3-diphenyl-2  : 2-dimethyl- 
hydrindene, m .p . 177— 178°, con v erted  in to  (V) by  boiling M eOH. 
A ttem p ts  to  effect cleavage of (I) b y  M gPhB r (to give o- 
COPr0-C6H ,-C P h 2-OH) failed. T h e  m echanism  of cleavage of 1 : 3- 
d iketones b y  G rignard  reagen ts is d iscu ssed ; such cleavage is he ld

/C -O .
to  n ecessita te  fo rm ation  of an  in te rm ed ia te , C< j-M gX .

x::ox
R. S. C.

P repara tion  of 2 -m eth y l-3 -« -h ex ad ecy l-l: 4 -naph thaqu inone . M.
T ishler and  N. L . W endler ( / .  Am er. Chem. Soc., 1941, 63, 3235—  
3236).— 2-M ethyl-5 : 6 : 7 : 8-te trah y d ro n a p h th a len e , Cl t H J1,COCl, 
an d  A1C13 in CS2 give 3-n-hexadecoyl-2-methyl-, m .p . 53— 55°, re
d uced  (Clemmensen) to  2-methyl-3-n-hexadecyl-5  : 6 : 7 : 8-tetrahydro
naphthalene, m .p . 45°. S a t  205— 220° th e n  gives 2-m ethyl-3-n- 
hex ad ecy ln ap h th a len e , m .p . 38— 40°, ox idised  by C rO j-A cO H  a t  
room  tem p , a n d  la te r  60° to  2-melhyl-3-n-hexadecyl- 1 : i-naph tha-  
quinone, m .p . 98— 98-5° (quinol diacetate, m .p . 78— 79°). T h e  cu r
a tiv e  dose (v itam in -/^ ; ch ick s; 18 hr.) is 0-2— 0-3 m g. R . S. C.

P reparation  and properties of phthiocol inner complexes. B. P .
Geyer [w ith G. M cP. Sm ith] ( / .  Am er. Chem. Soc., 1941, 63, 3071—- 
3075).— 2 -H ydroxy-3 -m ethy l-l : 4 -n ap h th aq u in o n e  (I) a n d  a m eta l 
sa lt in  M eOH or aq . M eOH give ch elated  Co11, Cu11, Fe11, M g, 
M n n , N i XI, U 0 2, Z n , a n d  F ela  d e riv a tiv es {A), som e of w hich 
sep a ra te  + M eO H  (lost a t  150°). T he p p ts . a lw ays c o n ta in  free (I) 
w hich is rem oved  b y  sub lim ation . (A) a re  h igh ly  coloured, s tab le  
u p  to  200°, insol. in  H 20 ,  E t20 ,  COMe2, « -C 5H u -COMe, o r PhCl, som e
w h a t sol. in  M eOH, B u “O H , o r P h N 0 2, decom posed b y  HC1, N aO H , o r 
d isso lu tion  in  d ioxan . T he colour depends on th e  chelation  b u t  th e  
ex ac t position  of th e  ab so rp tion  m ax . (recorded) depends on th e  
m eta l. C a ta ly tic  a c tiv ity  for th e  lum inescence of lum inol is evinced 
b y  (A) in  th e  re la tiv e  order, Co Cu >  F e11 >  F e u l >  N i >  Mn, 
th e  o th e r  de riv a tiv es be ing  in ac tive . D etails  of th is  effect a re  s tu d ied  
m ain ly  w ith  th e  v e ry  ac tiv e  Co d eriv a tiv e . E tO H  increases th e  
effect b u t sho rtens i ts  d u ra tio n . An inorg. sa lt of th e  m eta l h as no  
c a ta ly tic  effect an d  ex tinguishes th e  lig h t due to  th e  organo-m etallic  
com plex. R . S. C.

IV.— STEROLS AND STEROID SAP0GEN1NS.
P repara tion  of A8-, and  Au -cholestenes.— See A., 1942, I I ,

137.
D erivatives of sulphanilam ide and cholic acid. G. A. D. H asle- 

wood (Biochem. J . ,  1941, 35, 1307— 1310).— T riform ylcholyl chloride  
a n d  £ -N H 2-C „H ,-S02-N H 2-C 6H 5N  a t  100° (1 hr.) y ield  N -phenyl- 
cholamide-p-sulphonamide, m .p . 244— 246° (decom p.). Cholyl- 
h y d raz in e  (I) a n d  £-N H A c-C 6H ,-S 0 2Cl ( I I) -C 5H 6N a t  40° afford a 
p ro d u c t (III), decom p. > 1 8 0 °  (so ften s~ 1 6 0 °), hydro lysed  b y  boiling 
2N-N aO H to  (probably) a-cholyI-fl--p-aminoben;enesulphonylhydrazine
(IV), m .p . ~ 1 5 0 ° , decom p. > 2 0 0 °. (I), (III) , o r (IV) a n d  boiling
aq . N aO H  give cholic acid, oxid ised  b y  C r0 3-A c 0 H  to  dehydro- 
cholic acid , also ob ta in ed  b y  o x idation  of (III) o r (IV). N H B z-N H 2 
a n d  (II) in  C 6H SN  yield  a-benzoyl-p-p-acetamido-, m .p . 219— 220“ 
(decom p.), and  th en ce  (aq. N aO H ) -amino-benzenesulphonylhydrazine, 
m .p . 190— 192° (decom p.). A . T . P .

P repara tion  of unsa tu ra ted  steroids from  steryl sulphates. A. E .
Sobel an d  M. J .  R osen J . Am er. Chem. Soc., 1941, 63, 3536— 3537). 
— K  cholesteryl su lp h a te  (I) w ith  R O N a-R O H  (R  =  n -C ,H ls-CHMe) 
a t  th e  b .p . (177°) gives 8 8 %  of p u re  A3:5-cholestadiene, m .p . 79-5—  
80°, [o]?,6 —123-2° in  CC1,. In  absence of a  so lven t, (I) a t  160° o r 
180° gives im p u re  cholestery lene. W ith  N aO B u“- B u aO H  a t  120°,
(I) gives th e  m ixed sa lt, N a(C17H ,s)SO ,,2K (C 27H „ )S O ,, m .p . 174— 
178° (decom p.): W ith  R O N a-R O H  (R  =  «-C ,H „-C H M e) a t  169°,
K  cholestany l su lp h a te  gives th e  sa lt, N a(C j7H „ )S 0 ,,K (C 2,H , 7)S 0 4,

A., II.—iv, STEROLS AND STEROID SAPOGENINS.
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m .p . 234' 
reac tion .

(decom p.). In  absence of N aO A lk hydrolysis is th e  m ain
R . S. C.

D eoxycorticosterone ß-glucoside te tra -ace ta te .— See A.,
134.

1942, I I ,

M olecular rearrangem en t o! 17-hydroxypregnane com pounds.
H . E . S tav ely  ( / .  Am er. Chem. Soc., 1941, 63, 3127— 3131).— W hen 
17-acetylenyl-A5-androstene-3 : 17-diol is condensed w ith  N H 2P h  in 
aq . H gClj (A., 1940, I I ,  180), som e of th e  anil is rearranged  a n d  
resists hydrolysis (even a fte r p u rifica tio n ); how ever, in te rac tio n  in 
C jH j-H jO  a t  60° gives m ain ly  A5.-pregnene-3 : 17-diol-20-onc (I), 
m .p. 174— 176°, [a]2D4 -6 5 -5 °  in  CHC13. H ydrogenation  (P tO ,; 
E tO H ) of (I) gives ai/opregnane-3 : 17a : 20-triol (diacetate, m .p. 
16G— 171°) (w ith H I 0 4 gives, inter alia, isoandrosterone). K O H - 
E tO H  converts (I) in to  A5-D -hom oandrostene-3 : 17o-diol-17-one 
(II). A ctiva ted  (i.e., alkaline) A120 3 sim ilarly  isom erises (I) in

Me OH

V 
W

(in.)

Y iXH
C ,H „  b u t  gives a  dial (III), m .p. 180— 182°, [a]2D‘ - 1 0 4 °  in CHC1, 
(acetate, m .p. 174— 176°, [ojjf —98° in  CHC13), isom eric a t  C(17o) w ith  
(II). O xidation  of (I) b y  boiling A l(OPr0)3-cyc/ohexanone-PhM e 
an d  ch rom atography  (A1„03) of th e  p ro d u c t gives b.'-'D-homo- 
androsten-l’lz-ol-Z : 17-dione [C(17o) as in  (III)], m .p. 180°, [a]„3 
+ 6 0 °  in  CHC13 (dioximc, m .p. 255°), s tab le  to  boiling 6 %  K O H - 
M eOH, w hich is also ob ta ined  from  (III) by  A1 (OPr£)2-(})cyclo- 
hexanone. H ydrogenation  ( P t0 2) of (III) in  E tO H  gives T>-homo- 
androstanc-Z : 17 : lla -tr io l  (IV), m .p. 259— 261° (mono-, s in te rs  a t  
185°, m .p. 190°, and  tri-acetate, m .p. 247— 250°), o r in  A cO H  a 
trial (V), m .p. 272— 274°, isom eric w ith  (IV) only a t  C(17). H y d ro 
genation  of (II) in E tO H  gives sim ilarly  a  triol (Vi), m .p. 256— 258° 
[di-, m .p. 220—-222°, and  tri-acetate, m .p. 227°; isom eric w ith  (IV)

Me O H

V
Mel

‘\
I’ CH-OH

H C C H 2

/  \  /  
c h 2

(IV.), (V.)

f

H .C

Ma CH ^CM e-COM e  
H jC  | CH  CH  C H 2-CHO

H , < ^ " H  \ h 2 

OH-HC C CH ,

hY P ^  ‘ (VrajI '-'■tig

a t  C(17o)], o r in A cO H  a  trio l (VII), m .p. 280— 282°, 298° (F ish er- 
Jo h n s appara tus) (lit. 304°) [isom eric w ith  (V) a t  C(l7a,]. H I 0 4 
oxidises (IV) in aq. MeOH to  th e  keto-aldehyde (V III), m .p. I S O -  
1520 (oxime, m .p. 188— 191°, ? of an  aldol condensation  p ro d u c t; 
semicarbazone, m .p. 187°), w hich in  boiling 5%  K O H -M eO H  gives 
a  substance, m .p. 181— 187°. H I 0 4 does n o t affect (VI). CrO, 
oxidises (V) o r (VII) to  th e  sam e acid, C21H 32O t, m .p. 214— 216°, 
222— 225° (F ish er-Jo h n s ap p ara tus) a + 0 0 (Me ester, m .p. 103—• 
105°) (R uzicka et al., A., 1939, I I ,  327). R. S. C.

Y.— TERPENES AND TRITERPENOID SAPOGENINS.

Complete syntheses o! pinocam phone, pinonic acid, and a-pinene.
G .^K om ppa, A. K lam i, an d  A. M. K u v a ja  (A nn a len , 1941, 547, 
185— 194).— Successive trea tm e n ts  of verbanone (I) w ith  N a  and 
I  in  E t sO give a  d a rk  brow n oil, transform ed b y  N a O H -E tO H  in to  
a  P roduct w hich does no t afford a  cryst. sem icarbazone. G radual 
ad d itio n  of B r to  (I) in  CHC1, gives im pure  dl-bromoverbanone, b .p. 
100— 115°/3 m m., w hich regenerates (I) w hen boiled w ith  K O H - 
E tO H . O B r' and (I) do n o t give a  B r-com pound. d l-Chloro- 
verbanone, ob ta ined  by  passing Cl2 th ro u g h  a  so lu tion  of (I) in CHC1, 
co n ta in in g  CaCO,. is converted  b y  N aO E t in to  (I) an d  by N aO B u 
in to  a liquid  of ill-defined b.p. from  w hich a  sem icarbazone could 
n o t be o b ta in e d ; w hen boiled w ith  N PhM e2 or trea te d  w ith  Zn d u st 
i t  regenerates (I). O xim inoverbanone is reduced ( H , - P t0 2-E t0 H )  
to  dl-aininoverbanol, m .p. 124° [hydrochloride (II), m .p. 253°; 
platinichloride, m .p. 255° (decom p.); A c  deriva tive , m .p. (anhyd.) 
110— 114°]; reduction  w ith  Zn d u s t and  AcOH gives m uch less 
sa tis fac to ry  results. T rea tm en t of (II) w ith  PC15 gives a  steireo- 
isom eric amine, m .p. I l l — 114° (hydrochloride, m .p. 261°). /-V erb
anone, [a]D -3 6 -3 4 °  (the substance is op tica lly  non-hom ogeneous), 
is converted  b y  N aN H 2 in  E t20  followed b y  CO, in to  verbanone- 
carboxylic acid (III), m .p. 101— 102° (decomp.), w hich loses CO, 
w hen preserved or, m ore rap id ly , w hen w arm ed, and  a  cryst. com
pound, C10H 17O3N, m .p. 170— 172°. W ith  N H 2-CO-NH-NH, (III)

affords verbanonesem icarbazone. R eduction  of (III) a t  a  K -H g  
cathode gives verbanolcarboxylic acid, m .p. 144— 145°. T his loses 
H 20  w hen hea ted  w ith  A c ,0 , giving d-S-pinenecarboxylic acid, m.p. 
123°, [a]r> +10-56° in CHC13, converted  by SOCl2 in to  th e  chloride 
(IV), b .p. 112— 115°/7 m m ., and thence (N H 3) in to  th e  amide, m.p. 
142°. A c tiva ted  N aN H 2 in PhM e a t  90° and  finally a t  130° followed 
b y  conc. HC1 transform s (IV) in to  /-pinocam phonc (V), b.p. 212— 
214°, [a]D —11-12° (sem icarbazone, m .p. 226— 228°). (V) is oxidised
by  aq. I<M n04 to  ¿¿-pinonic acid  (VI), m .p. 103° (semicarbazone, 
m .p. 203— 204°). T he tran sfo rm atio n  of (V) and  (VI) in to  a-pinene 
has been described by  R uzicka et al. (A., 1921, i, 36, 796; 1924, i, 
755). H . W.

Camphor, borneol, and allied substances. S. Y am ad a  (Bull. Chem. 
Soc. Ja pan , 1941, 16, 239— 251).— C ata ly tic  o x idation  of borneol (I) 
using one ty p e  of reduced Cu ca ta ly s t a t  400° for 2 h r., o r reduced 
N i a t  300°, affords 96 or 90%  of cam phor (II), respec tive ly ; iso- 
borneol (III) yields sim ilarly , 86 o r 89%  of (II), respectively. 
C ata ly tic  (reduced Ni) reduction  and  rearrangem en t of (I), (II), and 
(III) a t  h igh tem p, and  pressures a rc  s tu d ied ; (II) is determ ined 
b y  sem icarbazone process, an d  (I) and  (III) a re  calc, from  vals. of 
[a]D. (II) a t  140— 160°/80 a tm . (initial pressure) y ields alm ost 
equal am o u n ts of (I) and  ( I I I ) ; (I) a t  170— 190°/71 a tm . gives only 
1%  of (III), and  (III) a t  130— 150°/53 a tm . yields S4%  of (I), w ith 
traces of (II). O ther experim ents a re  carried  o u t in  presence of 
E tO H , AcOH, C5H 5N, or ryc/ohexane. aa '-D im ethy lcam phor (IV) 
and  N a -E tO H  give d im ethylborneol (V), m .p. 57°, [a]5? +50-72° in 
E tO H  (phenylurethane, m .p. 112—-113°; ^ -n itro b en zo atc , m.p. 
115— 115-8°, [a]|f +50-94° in E tO H ; p h th a la te , m .p. 177— 178°, 
[a]^ +16-32° in  E tO H ; Mg p h th a la te , m .p. 175— 176-2°), an d  di- 
m ethylisoborneol (VI), m .p. 47— 49°, [a]},0 +36-47° in E tO H  [phenyl
u re th an e , m .p. 116— 117°; £ -n itrobenzoate , m .p. 114-5— 115°, 
W d  +24-9° in E tO H ; p h th a la te , m .p. 173— 174° (form ed a t 
110— 115°)]. (TV) is also reduced by  H 2-red u ced  N i in presence or 
absence of A cOH and  E tO H , a t  220— 230°/60 a tm ., and  th e  am oun ts 
of (V) and  (VI) a re  a sc e rta in e d ; a t  280°, som e d eh y d ra tio n  occurs.

A. T . P.
Sapogenins. X II. Position of the  carboxyl group in  certa in  tri- 

terpene acids. P . B ilham , G. A. R . K on, an d  W . C. J . R oss (J.C .S., 
1942, 35— 42).— R eduction  (Clemmensen) of e ith e r Me /3-boswellenon- 
a te  or Me /}-boswellenedionate gives M e ß-boswellanate, m .p. 166—  
167°, [a]D +131-3° in  CHC13, w hich could n o t be saponified. Sim ilar 
reduction  of th e  Me ester of d ihydrobetu lon ic  acid  (I) affords M e  
dihydrobetulanate, m .p. 166— 167°, saponified in  v e ry  sm all y ield  to  
dihydrobetulanic acid, m .p. 293°, m ore conven ien tly  p rep ared  by 
reduction  of (I). T he abnorm al behav iour of unim ol. film s of 
hedragan ic  acid iff n o t a ttr ib u ta b le  to  collapse. M easurem ents on 
deriva tives of (9-boswellic, ursolic, and  be tu lic  acid, in  w hich there  
are  no p o lar groups a p a r t  from  C 0 2H , su p p o rt th e  conclusion th a t  
in  these com pounds also th e  p o lar group is a tta ch e d  to  a  term inal 
ring. T he co n stitu tio n  of these  trite rp en cs is discussed.

F . R . S.

VI.— HETEROCYCLIC.
Benzcyc/ooctatetraenes. ü .  A ction of acetic anhydride  on S- 

benzylidenelsevulic acids. W . S. R apson  a n d  R . G. Shu ttlew orth  
(J .C .S ., 1942, 33— 35).— S-Benzylidenekevulic acid  an d  Ac20  give 
2-kcto-5-styryl-2 : Z-dihydrofuran  (I), m .p. 95-5° (cf. Sen and  Roy, 
A., 1930, 1181), w hich is reduced (P d -S rC 0 3- H 2) to  2-keto-o-ß- 
phenylethyltetrahydrofuran, b.p. 173— 175°/7 m m . W ith  th e  appro 
p ria te  BzCI deriva tive  (I) affords B z2, m .p. 177-5— 178-5° (lit. 160°), 
di-o-chloro-, m .p. 159-5—-160°, and  di-o-iodo-benzoyl deriva tives, 
m .p. 192—-193°. In  th e  OMc series, th e  following are  described : 
2-keto-5-p-m ethoxystyryI-2  : 3 -d ihydrofuran , m .p. 115— 115-5° (lit. 
78°) ( B z 2 deriva tive , m .p. 170— 171°), an d  2-kcto-5-ß-p-methoxy- 
phenylethyltetrahydrofuran, b .p. 195— 200°/5 m m. F . R . S.

M echanism  o! oxidative fission of the  lu ra n  nucleus. F u ran s  w ith 
steric  h indrance by one 2-aryl group. R . E . L u tz  a n d  W . P . B oyer 
(J . Am er. Chem. Soc., 1941, 63, <3189— 3192).— trans- 
C0M es-CH !CH-C02H  (Mes =  m esityl) [prep, from  s-CaH 3Me3, 
(:C H -C 0)20 ,  and  A1C13 in (CHC12)2; 62-5%  yield], m .p. 134— 137°, 
w ith  PC15 and  th en  A1C13 in  CeH„ gives /rans-COM es-CH XH-CO Ph 
(38— 48% ), m .p. 60— 61°, w hich does n o t give th e  e tj-isom eride  in 
light, absorbs > 1  H 2 (R aney  Ni) an d  a fte r  abso rp tion  of 1 H , 
gives com pounds, m .p. 202-5— 203-5° an d  [?  a-phenyl-8-mcsilyl- 
butan-a(0T 8)-oZ-S(or a)-one], m .p. 86— 87°, and  w ith  N a 2S20 4 in  boil
ing 70%  E tO H  gives a-phenyl-h-mesitylbutanc-ah-dione, m .p . 52— 
53°. W ith  w arm  SnCl2-conc. H C l-A cO H  th is  gives 2-phenyl-5- 
m esitylfuran, m .p. 30-5— 31°, w hence only oils are  o b ta in ed  by 
H N 0 3-A c 0 H . £-C„H,Br-CO-CH:CH-COCl, m .p. 100— 102°, w ith  
s-C6H 3Me3-A lC l3-(C H C l2), gives tra.ns-a-p-bromophenyl-S-»iesityl-&&- 
butene-aS-dione (79% ), m .p. 96—-97°, converted  b y  sun lig h t in  C ,H a 
in to  th e  cis-isomeride (I), m .p. 77-5— 78°, reduced b y  N a 2S20 4-7 0 %  
E tO H  to  a-p-bromophenyl-S-mesitylbutane-aS-dione (II), m .p. 99-5-— 
100°, an d  reduced and  cyclised by  SnCI2-conc. H C l-A cO H  to  2-p- 
bromophenyl-5-mesitylfuran  (III), m .p. 84° (or, in  a  p reh ea ted  bath , 
78°, resolidifies, rem elts a t  84°) [ob tained  also sim ilarly  from  (II)]. 
H N O j-E tC O jH  a t  - 1 2 °  to  - 3 °  oxidises (III) to  (I). 3-Mesitoyl-4-
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phenyl-5-m esity l-2 -m ethy lfuran  (IV) is oxidised b y  H N 0 3-A c 0 H  a t 
40— 45° (cf. A., 1942, I I ,  144) to  y-mcsitoyI-fi-phenyl-a-mesityI-A&-n- 
pentene-aS-dione, m .p. 133-5-—134-5°, w hich is converted  by  acid 
into in trac tab le  p roducts , b y  boiling 5%  N a O H -E tO H  in to  an o th er 
substance, and  b y  N a 2S20 4—70%  E tO H , H 2-R a n e y  N i-E tO H , or 
SnClj in to  (IV). T hese and  p rev ious resu lts  in d ica te  th a t  H N O a- 
oxidation proceeds b y  th e  steps

jj ' C(NOg > Q +  O H ' - >  g J 0 i ) :0 H  ->  +  H N O ,.

R . S. C.
Condensation oi allylic alcohols w ith  hydroxyquinones. L . F .

Fieser an d  M. D. G ates, jun . (J . Am er. Cliem. Soc., 1941, 63, 2948—  
2953).— 2 : 5 : 1 : 4-(OMe)2CaH 2(O H ), [n o t 1 : 2 : 4 :  5-C6H 2(O H )J 
and p h y to l (I) w ith  an hyd . H 2C20 4 in d io x an -N 2 a t  78° give a 
m ixture, w hence 2-methoxy-5-phytyl-p-bcnzoquinone, an  orange oil, 
is iso lated  b y  ch ro m atography  (light p e tro leu m ; MgSOa) etc. This 
gives a  pa le  yellow oily quinol diacetate and  is form ed by  e lim ination  
of H jO  an d  M eOH from  th e  p rim ary  p ro d u c t. 2 : 1 : 3 : 4- 
C10H 4M c(OH )3 (II), (I), an d  H 2C20 4 in  d ioxan  a t  93° o r 81° give 
sim ilarly v i ta m in - /^ ,  identified as quinol d iaceta te , b u t  th e  yield 
is <  t h a t  from  2 : 1 :  4-CI0H 5M c(OH )2 and  a  m ix tu re  is th u s  p ro b 
ably form ed. C H Ph!C H -C H 2-OH and  (II) give sim ilarly  th e  know n
3-cinnam yl-2-m ethyl-l : 4 -naphthaquinone . R ed u ctio n  of iso- 
nap h th azarin  (prep, described ; 27%  yield) by  N a 2S20 4 to  th e  
quinol and  th en  condensation  as above a t  91° w ith  (I), fam esol, or 
geraniol (III) gives 2-hydroxy-3-phytyl- (IV), m .p. 56-5— 57-7° 
(quinol triacetate, an  oil), -3-farnesyl- (V), an  oil (oily quinol diacetate), 
and -3-geranyl- (VI), m .p. 110— 111-5° (quinol triacetate, m .p . I l l —-
112-8°), -1 : 4-naphthazarin, iso lation  being tedious. T he an ti-  
hsemorrhagic a c tiv ity  of (IV) is v e ry  g rea t (effective ch ick  dose ~ 5 0  
jig.) and  th a t  of (VI) considerable. T h e  s tru c tu re  of (V) is proved 
by its  ab so rp tion  spec trum  [m ax. a t  2520 (log E  4-26), 2800 (log E
4-19), and  3310 a . (log E  3-41) in  E tO H ], w hich v ery  closely re
sem bles those  of lapachol, (II), an d  Iom atiol. Cold, conc. H 2S 0 4 
cyclises (IV), (V), and  (VI) to  p roducts of /3-lapachone type, g iving

/-.tt i - i i  colourlcss N a H S 0 3 d e r iv a tiv e s : th u s
2 a re  o b ta ined  "  ¡¡-phytolapachone "

OHf'' V "  XC H , (VII), a  red  oil (nearly  colourless
/CM e-CH 2-C16H al quinol diacetate), "  p-geranolapa-

chone, m .p. 232— 234 [probably  
(Vn j cyclised beyond th e  stage of (VII)],

an d  p a r tly  h y d ra ted , im pure  "  ¡3- 
farnesolapachone.”  1 : 4 : 5 : 8-C10H 4(OH )4 w ith  (I) o r ( I I I )  and 
H 2C2Oj as above a t  91° give 2-phytyl- (V III) an d  2-geranyl-naphth- 
azarin (IX), crim son oils. E t20  ex tra c ts  th e  N a  salts of (IV), (V III), 
and (IX) com pletely, m ostly , and  p a rtly , respectively , from  H 20 . 
M.p. a re  corr. R . S. C.

D ibenzfuran derivatives.— See B ., 1942, I I ,  57. 
F orm ation  of partly  acety lated  flavone, flavanone, an th raqu inone , 

and sim ilar com pounds. V. S im okoriyam a (Bull. Chem. Soc. Japan ,
1941, 16, 284— 291).— T he follow ing deriva tives a re  p rep ared  from  
the  respective  O H -com pound w ith  Ac20  (5— 10 mols.) an d  2— 3 
drops of C5H 5N : pliloroglucinaldehyde 2 : 4-diacetate, m .p . 93— 94°; 
gallacetoplienone 3 : 4-diacetate, m .p. 78— 81°; \s6sakuranetin  7- 
acetate, m .p. 173—-175°, an d  5 : 7-diacetate, m .p. 138— 140° (formed 
in 5 o r 30 m in ., re sp ec tiv e ly ); hespcritin  7 : 3 '-diacetate, m .p. 103—  
105°; chrysin 7-acetate, m .p. 160— 165°; apigenin  7 : 4 '-diacetate, 
m.p. 192— 193°; acacetin '¡-acetate, m .p. 203— 208°; baicalein 6 : 7- 
diacetate, m .p. 194°; wogonin 1-acetate, m .p. 159-—161°; kmmpferol 
3 : 7 :  4'-triacetate, m .p. 177°; quercetin 3 : 7 : 3 ' :  4 '-tetra-acetate, 
m.p. 160— 162°; myricetin  3 : 7 : 3 ' :  4 ' :  5 '-penta-acetate, m .p. 189—  
100°; p u rp u r in  2 : 4-diacetate, m .p. 175— 178°. A. T . P .

A ction of su lphur on hydrocarbons under h igh  pressure.— See A.,
1942, I I ,  125.

Thionaphthen derivatives.— See B ., 1942, I I ,  56.
afi-U nsaturated am ino-ketones. V. In terac tio n  of pyrrolidine 

and tetrahydroquinoline  w ith  brom ine derivatives of benzylideneaceto- 
phenone. N . H . Crom well (J. A m er. Chem. Soc., 1941, 63, 2984—  
2986; cf. A., 1941, I I ,  271).— CH Ph:C B r-C O Ph a n d  p y rro lid ine  (I) 
(not pyrrole) in  lig h t pe tro leu m  a t  —10° give a-bromo-a-pyrrolidino- 
fi-phenylpropiophenone (II), m .p . 106— 107° (decom p.; in s ta n ta n 
eous), converted  b y  N a O E t-E tO H  u n d e r reflux in to  a-pyrrolidino- 
¡¡-phenylacrylophenone ( III), m .p . 96— 98°. C H PhB r-C H B r-C O Ph 
with (I) gives ap-dipyrrolidino-fi-phenylpropiophenone, m .p. 122— 
123° (hydrolvsed slowly in  cold 95%  E tO H  to  PhC H O  a n d  som e 
CH2Ph-CO-COPh), an d  som e (III) . T e trah y d ro q u in o lin e  w ith  (II), 
a-brom o-a-m orpholino- o r  -a-piperidino-/}-phenylpropiophenone (0-5 
mol.) in  E tO H  a t  room  tem p , gives o-pyrrolidino-, m .p . 148— 149° 
(decomp.), a-morpholino-, m .p . 153— 154°, an d  a-piperidino-, m .p . 
166— 167° (hydrolysed b y  15%  H 2S 0 4 a t  100° to  PhC H O  a n d  <u- 

• p iperid inoacetophenone), -p-tetrahydroquinolino-fi-phenylpropiophen- 
one. R . S. C.

Reactions of anils. V. R eversibility of th e  reac tion  w ith acid 
anhydrides. H . R . S nyder an d  J .  C. R obinson, ju n . (J. Am er. 
Chem. Soc., 1941, 63, 3279— 3280; cf. A., 1940, I I ,  87).— M aleanilic

acid  (I) a n d  C H P r^C E t-C H O  (II) a t  100° give 60— 70%  of 2-phenyl- 
5 : 7-diethyl-2-azai2 : 3 : l]dic>,cio-A0-octen-3-one-8-carboxylic acid  
(H I), m .p . 143— 144°, also o b ta in ed  (loc. cit.) less well from  
(:CH-C0)20  an d  C H P ra!C Et-C H ;N Ph. T h e  5 : 7-Afe. analogue, 
m .p . 157— 158°, of (III) is sim ilarly  p rep ared  b y  b o th  m ethods. I t  
is, degraded  b y  conc. N aO H  to  3 : 6  : l-C 4H 3Me2-C 02H . PhN C O  
decreases th e  y ield  of (III) from  (I) a n d  (II) b u t  fo rm ation  of (III) 
in  its  presence shows th a t  free H 20  is n o t an  essen tia l in te rm ed ia te  
in  th e  reac tion . (XH -CO)2N P h  docs n o t condense w ith  (II) and
(I) does n o t re a c t w ith  (CH,;CMe)2. R . S. C.

Heterocyclic derivatives re la ted  to sulphanilam ide. I . Q uinoline 
analogue of sulphanilam ide and  [its] derivatives. H . U rist an d  G. L. 
Jen k in s (J. Am er. Chem. Soc., 1941, 63, 2943-—2944).— D i-5-nitro- 
8-quinolyl disu lphide, m .p . 250— 252° (dccom p.), a n d  conc. HNO* 
a t  100° give 5-nitroquinoline-8-sulphonic acid (I), m .p . > 211° 
(decom p.) (N a  an d  bcnzylisothiocarbamide sa lt, m .p . 216-5— 217-5°), 
th e  amide, m .p . 186— 187°, of w hich is reduced  b y  Ee pow der in  
50%  A cO H  to  5-aminoquinoline-8-sulphonamide, m .p . 261— 265-5° 
(dccom p.). T h e  chloride, m j>. 104— 106°, of (I) w ith  2-am ino- 
p y rid in e  or -th iazole in  d ry  C 5H 5N  a t  0° gives 5-nitroquinoline-8- 
sulphon-2'-pyridyl-, m .p . 249— 250° (decom p.), a n d  -2 '-thiazyl-amide, 
m .p . 260— 261° (decom p.), respectively . M .p. a re  corr. R . S. C.

Syntheses in  the  quinoline series, n. D erivatives of 4 -m ethyl- 
quinoline. Their s truc tu re . IQ . N itration  of 2 -chloro-4-m ethyl- 
quinoline. P repara tion  of 8-d ialkylam inoalkylam ino-2-hydroxy-4- 
m ethylquinolines. O. H . Joh n so n  an d  C. S. H am ilto n  (J. Am er. 
Chem. Soc., 1941, 63, 2864— 2867, 2867— 2869; cf. A., 1938, I I ,  
464).— I I .  8 -N itro-4-m ethylquinoline  (I) (modified prep.) a n d  R an ey  
N i-H 2 in  E tO H  a t  75°/45 lb. give 8-a>nino-4-inethylquinoline, m .p. 
84°, th e  diazonium  chloride from  w hich w ith  Cu pow der in  boiling 
aq . HC1 gives 8-chloro-4-methylquinolinc (20% ), m .p . 107°, o b ta ined  
(54%  yield) also from  2 : 8-dichloro-4-m ethylquinoline b y  Sn-H C l 
a t  80°. W ith  S e 0 2 in  bo iling  E tO H , (I) gives 53%  of 8-n itro- 
quinoline-4-aldehyde, converted  by  E tN 0 2 a n d  a  l ittle  N H E t,  in  
abs. E tO H  a t  room  tem p , in to  8-nitro-4-ß-nitro-a-hydroxy-n-propyl- 
quinoline  (80% ), m .p . 180— 190° (decom p.; varies w ith  th e  ra te  of 
heating), w hich  w ith  R an ey  N i- H 2 in  M eOH a t  40 lb . gives 4-amino- 
4-ß-amino-a-hydroxy-n-propylquinoline  (51% ), m .p . 82— 84°. 
Q uinoline-4-aldehyde reac ts  no rm ally  w ith  M gM el in  E taO, g iv ing 
a-4-quinolylethyl alcohol (II) (55% ), m .p . 125° (p icra te , m .p . 181°), 
w hich is unaffected  b y  H CO sH  a t  150°, is reduced  to  4-ethylquinoline 
a t  h ig h er tem p ., an d  is unaffected  b y  48%  H B r a t  100°. SOCl4 
converts (II) in  boiling  E t20  in to  4 -a-chloroethylquinoline  (III) 
(p icra te , m .p . 180°), w hich resists th e  effect of a lkali. 2-H ydroxy- 
4 -brom om ethylqu ino line  w ith  boiling  N aO M e-M eO H  gives 2 -hydroxy-
4-methoxy- (78% ), m .p . 171° (converted  b y  PO Cl3 a t  130° in to  
2-chloro-4-methoxy-methylquinoline, m .p . 64°), w ith  boiling N H 2P h  
gives 2-hydroxy-4-anilino-, am orphous, m .p . 238-—240°, a n d  w ith  
£-OM e-C„H4'N H 2 in  bo iling  m -C ,H „-O H  gives 2-hydroxy-4-p-anisid- 
ino-, m .p . 206— 207°, -methylquinoline. T h e  abnorm al p ro p erties  of
(II) a n d  (III) m ay  be due  to  existence in  “  m ethy lene  ” form s.

I I I .  2-C hloro-4-m cthylquinoline a n d  H ,S 0 4- H N 0 3 (d 1-5) a t  —5°
a n d  la te r  room  tem p , give 2-chloro-8- (IV) (63% ), m .p . 135°, an d  
-6-n itro -4 -m ethy lqu ino line  (V) (12% ), m .p . 212— 213° (lit. 207°), 
th e  s tru c tu re  of w hich  is p roved  b y  conversion in to  know n com 
p ounds an d  b y  syn thesis of (V) from  6-n itro-2-hydroxy-4-m ethyl- 
qu inoline  b y  boiling  POCl3. W ith  R a n ey  N i-H 2 in  M eO H -dioxan  
a t  50°, (IV) an d  (V) give 2-chloro-8- (VI), m .p . 102°, a n d  -6-amino-
4-methylquinoline, m .p . 154°, respec tive ly . 8-Chloro-2-hydroxy-4- 
m ethv lqu ino iine  (prep , in  12%  y ield  from  C H .A c-CO -X H -C,H 4Cl-o 
a n d  H 2S 0 4 a t  65— 70°, la te r  90°), m .p . 212° (lit. 230°), w ith  PO C lj 
a t  135° gives 60%  of 2 : 8-dichloro-4-m ethylquinoline, m .p . 105° (lit.
87— 88°), also ob ta in ed  in  20%  y ie ld  from  (VI) b y  a  diazo-reaction . 
B oiling  80%  A cO H  hydrolyses (IV) to  8-nitro-2-hydroxy-4-methyl- 
quinoline  (92% ), m .p . 196°, reduced  b y  R a n ey  N i-H 2 in  COMe? to  
8-amino-2-hydroxy-4-methylquinoline, m .p . > 3 0 0 ° (Ac  de riv a tiv e , 
m .p . 252°). W ith  N aO H , M n 0 2, a n d  a  little  Co20 3 in  bo iling  M eOH,
(IV) gives 8-nitro-, m .p . 119°, reduced to  8-amino-2-methoxy-
4-methylquinoline  (VII), m .p . 96° w hich is also o b ta in e d  from
(VI) b y  bo iling  N aO M e-M eO H  C ondensation  of (VII) w ith  
B r-tC H jlx’N H j.H B r (x =  2 o r 3) a n d  N aO A c in  bo iling  E tO H , 
follow ed b y  hydro lysis b y  bo iling  20%  HC1 gives 8-ß-diethylamino- 
ethyl-, m .p . 140°, a n d  8-y-diethyla>nino-n-propyl-amino-2-hydroxy-4- 
methylquinoline, m .p . 115°. Q uinoline-4-aldehyde h y d ra te  a n d  (VII) 
in  bo iling  abs. E tO H  give 8-4 '-quinolylmethyleneamino-2-methoxy-
4-methylquinoline, m .p . 144°. R . S. C.

Acid am ides as hypnotics. IV. B arb itu ric  acids. F . F . B licke 
an d  M. F . Z ien ty  (J. A m er. Chem. Soc., 1941, 63, 2991— 2993; cf. 
A 1942, I I ,  77).— T h e  follow ing a re  p rep ared . 
0 Ph-[C H tV C H (C 0 2E t)2, b .p . 215— 218°/30 m m . 
C H ,P h -C E t(C 0 2E t)2, b .p . 198— 203°/32 m m . E t 2 jS-phenylethyl- 
ethyl-, b .p . 222— 223°/45 m m ., b .p . 220— 225°/25 m m ., an d  
-iso-butyl-, b .p . 158— 163°/2 m m ., -a '-ph en y le th y l-, b .p . 270— 275°/ 
58 m m , -m alonate . 0F .t-[C H 2] 2-0-[C H 212-C E t(C 0 2E t)„  b .p . 138— 
140°/2 m m . C H sPh-C (C H 2-0M e)(C 02E t)2, b .p . 189— 192°/14 m m . 
E t 2 ß -p h eny le thy l-m ethoxym ethyl-, b .p . 195— 200°/18 m m ., -e thoxy- 
m ethyl-, b .p . 215— 218°/23 m m ., a n d  -y '-phenoxy-«-propyl-, b .p .
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298— 300°/38 m m ., -m alonate . E t a phenyl-e thoxym ethy l-, b .p .
184— 187°/14 m m ., -bu toxym ethy l-, b .p . 195— 200°/15 m m ., -/?- 
m cth oxyethy l-, b .p . 160— 165°/6 m m ., an d  -/3-ethoxyethyl-, b .p . 
190— 193°/14 m m ., -m alonate . E t a /J-phenoxyethy lethoxym alonate , 
b .p . 225— 230°/29 m m . 5-Benzyl- (C), new  m .p . 211— 212°, 5-a- 
(C), m .p . 207— 208°, an d  5-/?-phenylethyl-, m .p. 168°, 5-y-phenyl- 
M-propyl-, new  m .p . 129— 130°, 5-S-phenyl-n-butyl-, m .p . 140— 141°,
5-l-phcnyl-n-hexyl-, m .p . 94— 95°, 5-fi-cyclohexylethyl-, m .p . 170—  
171°, 5-citinamyl- (I), m .p . 94— 95°, 5 -m ethoxym ethyl-, new  m .p.
185— 186°, 5-f}-benzyloxyethyl-, m .p . 163— 164°, 5-j3-phenoxyethyl- 
(C), new  m .p . 185— 186°, a n d  Ci-y-phenoxy-n-propyl- (II), m .p. 123—  
124°, -5-ethy¡barbituric acid. 5-fl-Phenylethyl-B-n-, m .p . 99—-100°, 
a n d  -iso-propyl-, m .p . 191— 192°, -allyl- (C), m .p . 151— 153°, -n-, 
m .p . 150— 151°, -iso-, m .p . 193— 194°, and  -sec .-butyl-, m .p . 163— 
164°, -fi'-cyclohexylethyl-, m .p. 163— 164°, -/3'-cyclopentylethyl-, m .p . 
166— 167°, -a-phenylethyl- (C), m .p . 241— 242°, -methoxymelhyl-, 
m .p . 175—-176°, -ethoxymethyl-, m .p . 180— 181°, -fS'-methoxyethyl- 
(C), m .p . 164— 165°, -/J'-ethoxyethyl- (C), m .p . 169— 170°, -jl'-butoxy- 
ethyl-, m .p . 160— 161°, -ft-phcnoxyethyl-, m .p . 210— 211°, a n d  - y -  
propoxy-n-propyl-, m .p . 124— 125°, -barbituric acid. 5-Phenyl-5- 
ethoxymethyl-, m .p . 230—231°, -butoxymethyl-, m .p . 182— 183°, -/?- 
methoxyethyl-, m .p . 210— 211°, a n d  -¡¡-ethoxyethyl-, m .p . 196— 197°, 
-barbituric acid. 5-Benzyl-5-»iethoxymethylbarbituric acid (C), m .p . 
175— 176°. 5 : 5-Di-fi-phenylethyl-, m .p . 148— 149°, -0-cyclohexyl- 
ethyl-, m .p . 196— 197°, an d  -y-phenoxy-n-propyl-, m .p . 143— 144°, 
-barbituric acid. 5-E thyl-5-p’-methoxy- (C), m .p . 179— 180°, -e thoxy- 
(C), new  m .p . 179— 180°, -buloxy- (III), m .p . 123— 124°, -j3'-y3"- 
e thoxyethoxy-, m .p. 96— 97°, a n d  -¡¡'-¡¡"-butoxyethoxy-, m .p. 83—  
84°, -ethylbarbituric acid. H y p n o tic  p ro p erties  of th e  acids a re  
recorded. T h e  m ost p rom ising  a re  (I), (II), an d  (III), w hich induce 
v e ry  q u ie t sleep. C om pounds m arked  (C) a re  convulsan t.

R . S. C.
B arbiturates contain ing large radicals. G. S. Skinner and  A. P . 

S tu a r t  (J. Am er. Chem. Soc., 1941, 63, 2993— 2994).— A ddition  of 
R B r (1) in  C H a(COaE t)a (1) to  CHN a(COaE t)2 (1 mol.) in  E tO H  
gives —85%  of E ta «-do-, b .p . 170— 172°/2 m m ., n -hexa-, b .p . 
195— 200°/1 m m ., an d  w -octa-decylm alonate, b .p . 200— 205°/l m m ., 
co nverted  (m ethod : A., 1937, I I ,  134) in to  a-carbethoxy-a-n-dodecyl-, 
m .p . 43-5°, b .p . 192— 194°/? m m ., -hexadecyl-, m .p. 49°, b .p . 225—  
230°/0-3 m m ., an d  -octadecyl-, m .p . 55— 56°, b .p . 233— 238°/0-4 m m ., 
-y-butyrolaclone, w hich, w hen added  w ith  CO (N H a)a to  N a O E t-  
E tO H  a t  10— 15° a n d  th e n  gradually  h e a ted  to  70°, give 81— 83%  
of 5-p-hydroxyethyl-5-n-dodecyl-, m .p. 145°, -hexadecyl-, m .p . 147°, 
an d  -octadecyl-, m .p . 150°, -barbituric acid. T rea tm en t w ith  CHC13-  
70%  H B r a t  50— 60° gives 5-/3-bromoethyl-5-n-dodecyl-, m .p . 101-5°, 
-hexadecyl-, m .p. 102-5°, a n d  -octadecyl-, m .p . 104-5°, -barbituric acid. 
H o t v apours of th e  lac tones explode in  a ir. R . S. C.

Pyrim idines. CLXXV. /J-Sulpham ylanilinopyrim idines. G. de
Siito-N agy and  T. B. Johnson  (J. Am er. Chem. Soc., 1941, 63, 3234—  
3235).— /)-X H 2-C6H 4-SOj-NH2 and  th e  a p p ro p ria te  halogenopyrim - 
id ine  in  E tO H  give 2 : 6-di-p-sulpham ylanilino-pyrim idine, m .p. 
280— 282°, a n d  -4-m ethylpyrim idine, m .p . 218— 220°, 6-p-sulpham yl- 
anilino-2-, m .p . 239—-240°, an d  2-p-sulpham ylanilino-i-, m .p . 237—  
239°, -am inopyrim idine. R . S. C.

Sulphonam ido-derivatives of pyrim idines. J . M. Sprague, L. W . 
Kissinger, an d  R . M. L incoln ( / .  Am er. Chem. Soc., 1941, 63, 3028—  
3030).—M.p. in  paren th eses below are, successively, those of th e  
A '-p-N H j-C jH j-SO j and  Ar-^)-NHAc-C,H4-S 0 2 d eriv a tiv es (prep, as 
usual) an d  are  in  ita lics if new . COM e-C,H13-n, HCOaE t, a n d  N a 
in  E t20  give «-C jH ^-C O -C H N a-C H O , w hich w ith  guanid ine  carb o n 
a te  (I) in  d ry  E tO H  gives 11%  o f  2-am ino-i-n-hexylpyrim idine  (II), 
m .p . 93— 94° (206— 207°, 214— 215°). COM ePr“, COMe2, COPhMe, 
an d  c_ye/ohexanone give sim ilarly  2-am ino-4-»-propyl- (III) (217—  
218°, 253-5— 254°), -4-m ethyl- (230— 231°, 245— 246°), -4-phenyl- 
(268— 269°, 274— 275°), an d  -4 : 5 -te trahydrobenz-pyrim id ine  (252—  
253°, 255— 256°). « -C ,H 13-CO-CHa-COtP r“ .a n d  (I) in d ry  E tO H  
a t  130— 150° give 2-amino-G-hydroxy-4-n-hexylpyritnidinc, m .p. 
199°, co nverted  by  P0C13 a t  100° in to  Q-chloro-2-amino-i-n-hexyl- 
pyrim id ine, m .p . 61— 62-5°, w hich w ith  H a- P d - C in  E tO H  gives (II), 
th u s  confirm ing th e  s tru c tu re  thereof. «-C5H u -CHAc-C02E t  and
(I) a t  140—-160° give 6-hydroxy-2-am ino-i-m ethyl-5-n-am yIpyrim id- 
ine, m .p . 249— 250°, an d  th en ce  as above 6-chloro-2-amino-, m .p.
151-5— 153°, an d  2-amino-, m .p . 135— 136° (215— 216°, 182— 183°), 
-i-m ethyl-5-n-am ylpyrim idine. C H E tA c-C 02E t gives sim ilarly  2-
atnino-6-hydroxy-, m .p . 288— 289°, 6-chloro-2-amino-, m .p. 156__
157°, an d  2-amino-, m .p . 166— 167-5°, -5-cthylpyrim idine, th u s  p ro v 
in g  th e  s tru c tu re  of ( III) . C H B uQ(C 02E t)2 gives 2-am ino-i : 6-di
hydroxy-, m .p . 330° (decom p.), a n d  th en ce  4 : 6-dichloro-2-amino-, 
m .p . 170— 171°, a n d  2-amino-, m .p . 127-^-128° (205— 206°, 241—  
242°), -5-n-butylpyrim idine. CHMe(COaE t)2 gives sim ilarly  2- 
am ino-5-m ethy lpyrim id ine (262— 263°, 271— 272°). 2-A  mino-4- 
ethoxy-6-m ethylpyrim idine, m .p . 89— 90°, i.-amino-2-ethoxy-byrimid- 
ine, m .p . 151— 152° (256— 257°, 278— 279°), an d  i-amino-2-ethoxy-
6-methylpyrim idine, m .p . 109— 110° (1S6— 187°, 200— 201°), a re  
o b ta in ed  from  th e  C l-com pounds b y  N a O E t-E tO H . T h e  following 
a re  also described, m .p. in  p a ren theses be ing  those  of th e  
d e riv a tiv es : 2 -su lphanilam idopyrim idine, m .p . 251— 252° (254__

255°); 82-sulphanilam ido-4 : 6-dim ethyl-, m .p. 175-5— 176-5° (240— 
241-5°), -6-ethoxy-4-methyl-, m .p. 151— 152° (244-5—245°), an d  -6- 
hydroxy-4-methyl-, m .p . 253-5—254°, -pyrim idine', 5-bromo-2- 
sulphanilam ido-4-m ethyl-, m .p. 231— 232° (261— 262°), 4-sulphanil- 
amido-2-ethylthiol-6-methyl-, m .p. 188— 189° (208— 209°), 2-^-nitro- 
benzenesulphonam ido-4-m ethyl-, m .p. 230— 231°, and  4-p-nitro- 
benzenesulphonamido-2-ethoxy-, m .p . 202°, -pyrim idine. T he above- 
nam ed  sulphonam ides a re  pharm acologically  h igh ly  active.

R . S. C.
Syntheses in  the  pyrazine series. IV. 2-Sulphanilam idopyrazine.

J . W . Sausville an d  P . E . Spoerri (J . Am er. Chem. Soc., 1941, 63, 
3153— 3154; cf. A., 1940, I f , 193).—T h e  p rep , of pyrazine-2  ; 3- 
d icarboxylic  acid, m .p . ( + 2 H aO) 186° (decom p.), (anhyd.) 190° 
(decomp.) (first d issociation  const. 1-7 ± 0 -4  X 10-3), from  quin- 
oxaline is im proved (66-8%  yield). T h e  2-carboxylic  acid  has a 
first d issociation  const. 1-2 ± 0 -3  x  10~3. In  boiling COMea- C sH sN
2-am inopyrazine  and  /)-NHAc-C0H 4-SO2Cl give 2-AT‘-acety lsulphanil- 
am ido- (43% ), m .p. 240— 242°, an d  th en ce  (ho t 6n-HC1) 2 -sulphanil- 
amido-pyrazine  (58% ), m .p . 251— 251-5°. R . S. C.

Indazole derivatives.— See B., 1942, I I ,  131.
M echanism  and kinetics ol ring  closure.— See A., 1942, I, 148.
Triazines.— See B ., 1942, I I ,  55.
Am m eline derivatives.— See B ., 1942, I I ,  55.
W ing pigm ent of the  butterfly. M ethylation and m ol. w t. o! 

leucopterin. H . W ieland an d  P. D ecker (Annalen, 1941, 547, 180— 
184; cf. A., 1933, 1310).— L eucopterin  (I) is n o t a tta c k e d  by  C H aN a 
in  a n h y d . E taO b u t  ad d itio n  of ab o u t 10%  of aq. M eOH causes 
vigorous evolution  of N 2 and  p roduction  of a- (anhyd. a n d  sem i
hydrate), m .p . > 3 0 0 °, an d  ¡3-, m .p. > 3 0 0 °, -trimethyl-leucopterin. 
D eterm in a tio n s of th e  mol. w t. of these  substances in  freezing
P hO H  show  th a t  (I) is ^H-CO-Cf-NH-ipO U nder sim ilar con_ 

H N .C—NH-C-NH-CO 
ditions de im inolcucopterin  gives an  M ct  deriva tive , m .p . 230°. 
Passage o f Cla th rough  (I) suspended  in  H aO a t  60— 70° (cf. loc. 
cit.) y ields oxaly lguanidine, decom p. 245— 260° accord ing  to  th e  
ra te  o f h ea tin g  in  sealed tubes, m .p . > 3 0 0 °  in  open tubes, hydrolysed 
b y  cau tious tre a tm e n t w ith  2N-NaOH to  H 2C20 4 a n d  guanid ine.

H . W .
Chlorophyll. CV. C hlorination and  n itra tio n  reac tion  of por

phyrins and chlorins. H . F ischer an d  W. K lendauer (Annalen, 1941, 
547, 123— 139).— G radual add itio n  of 3%  H 2Oa to  a  so lu tion  of 
p y rro p o rp h y rin  in  AcOH sa tu ra te d  w ith  HC1 gives tetrach lo ro - 
p y rro p o rp h y rin  (dihydrochloride), also o b ta in ed  b y  use of conc. 
H N 0 3 in place of H 2Oa ; a  sligh t excess of acid  causes to ta l  decom p. 
T he sa lt is transfo rm ed  by Cu(OAc)2 in  boiling M eOH in to  th e  Cu 
sa lt of trich lo ropyrroporphyrin , m .p . > 3 0 0 °. R eac tio n  w ith  CuCN 
leads to  ill-defined products . T rea tm e n t of pyrroporphyrin M e ester 
heemin w ith  HC1 an d  H 20 2 leads to  a  mono- a n d  a  di-chloropyrro- 
porphyrin  M e ester. A ttem p ts  to  rep lace  Cl b y  O H  by AgOH, 
N aO H , e tc. lead  in v ariab ly  to  py rro p o rp h y rin , in d ica tin g  th a t  Cl 
is p ro b ab ly  a tta ch e d  to  tert. C. Clr  a n d  Cla-com pounds of o th er 
po rp h y rin s a re  ob ta in ed  b y  ch lorination  of th e  corresponding 
hsemins, th e  y ield  depend ing  g rea tly  on th e  so lub ility  of th e  la tte r  
in  AcOH . I t  is b e s t to  use fresh so lu tions a n d  to  m o d era te  th e  
tem p . P ro tra c ted  ac tio n  leads to  ex tensive  ox idation  a n d  decom p. 
D eu tero h x m in  yields a  well-defined chlorodeuteroporphyrin ester, 
m .p . 215°; th ere  is spectroscopic evidence of a  Clj-com pound. 
N itro p hy lloporphyrin  (I) is b ro m in a ted  in  A cO H  a t  50° to  6-bromo- 
nitrophylloporphyrin ester, m .p . 211°, id en tica l w ith  th e  p ro d u c t 
ob ta in ed  by  tre a tm e n t of 6 -brom ophylloporphyrin  w ith  cold H N 0 3. 
T h e  successive action  of conc. H N 0 3 a t  room  tem p , a n d  C H aN a on 
p y rro p o rp h y rin  leads to  nitropyrroporphyrin M e ester, m .p . 209°; 
th e  corresponding h a m in  h as m .p . > 3 0 0 °. Spectroscopic com pari
son of these  com pounds w ith  (I) shows th a t  N O a in  (I) is n o t carried  
b y  y-Me. D eu teroporphyrin  can  be n itra te d  a t  room  tem p , and  
th e  p ro d u c t is isolated as nitrodeuteroporphyrin M e ester, m .p . 163°. 
M esoporphyrin requ ires som ew hat m ore vigorous tre a tm e n t for its 
conversion in to  nitromesoporphyrin M e , ester, m .p . 165°; i t  does no t 
give a rhod in  un d er th e  influence of conc. H 2S 0 4-o leum . U nex
p ected ly  rh o d oporphyrin  is transfo rm ed  by  N aN O a a n d  AcOH a t  
room  tem p , followed b y  C H aN a in to  nitrorhodoporphyrin M ea ester, 
m .p . 192° a f te r  so ften ing  a t  285° (com plex Cu  sa lt, m .p . 220°), 
w hich could n o t be converted  c a ta ly tica lly  in to  th e  corresponding 
N H 2-derivative . N itro sa tio n  of ph.-coporphyrin <i6 Me2 ester 
a p p ea rs  to  y ield an  N O -com pound, hydro lysed  by  th e  HC1 (used in 
fractionation) to  phaeoporphyrin a ,  o x im e; th is  is spon taneously  
hydro lysed  under th e  ex p erim en tal conditions so th a t  pha:oporphyrin  
a ; Mes este r is iso lated  a f te r  th e  tre a tm e n t w ith  C H 2N 2. Meso- 
chlorin  e , an d  conc. H N 0 2 yield essen tia lly  ch loroporphyrin  ey  
U nder m ilder conditions (N aN O s-A cO H ) th e  m ain  p ro d u c t ap p ears 
to  be d ihydroxym esochlorin  et , m .p . 115°. H . W .

Phthalocyanines.— See B., 1942, I I ,  58.
Oxazolines.— See B ., 1942, I I ,  129.
2-Sulphanilam idothiazoline. G. W . R aiziss and  LeR . W . Clemence 

(J. Am er. Chem. Soc., 1941, 63, 3124— 3126).— Cl-[CH2]a-N H 2,HCl
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{prep, in  99%  y ield  from  th e  O H -am ine in  CHC13 b y  HC1 gas and  la te r  
SOClj) o r B r-[C H j]j-N H 2,H B r w ith  K CNS gives 2-amino-A2-th iazoline 
(70%), m .p. 80— 82°, w hich w ith  1 o r 2 mols. of ^-N H A c'C ^H ^SO jC l 
in C1H 5N -CO M ej a t  < 0 0 °  gives 2-'Ni-acetylsulphanilim ido-3-'Si - 
acetylsulphanilamidolhiazolidine, m .p. ( +  H 20 ) 164— 165° (gas) or 
{anhyd.) 205— 206°. T h is is hydrolysed b y  boiling 10%  aq . HC1 
to 2-sulphanilamidothiazoline  [sulphathiazoline] (I) (~ 5 0 % ), sh rinks 
at 207°, m .p . 209— 210° (N4-^ c  d eriva tive , m .p . 256— 258°), 2-sulph- 
anilim ido-3-sulphanylthiazolidine, m .p . 259— 261° (lit. 265°), an d
2-keto-3-sulphamylthiazolidine, m .p . 206— 208°. T h e  effect of (I) 
against ty p es I I  an d  I I I  Pneumococcus is equal to  th a t  of su lpha- 
thiazole b u t  is g re a te r  ag a in st Staphylococcus aureus. R . S. C.

P reparation  of 2-am ino-4-alkylth iazoles Irom  esters of substitu ted
2-am ino-4-thiazylacetic acids. W . M , Ziegler ( / .  A m er. Chetn. Soc., 
1941, 63, 2946— 2948).— A ddition  of B r to  CHRA c-CO JLt a t  < 2 0 °  
(subsequent m an ip u latio n  a t  > 3 5 — 40°) gives 
C H ,B r-C 0-C H R -C 02E t, oils, w hich  w ith  C S(N H 2)2 (slightly >  1 mol.) 
and H ,0  a t  0° give E t a.-2-amino-i-thiazyl-n-butyrate  (I) (42% ), m .p. 
104— 105°, -n-hexoate (II) (33% ), m .p . 79— 80-5°, and  -n -octoatc (III) 
(45%), m .p . 100— 101°. H ydro lysis of (III) b y  N aO H  in  h o t 95%  
EtOH gives v e ry  rap id ly  th e  free acid (IV), m .p . ~ 1 2 5 °  (decom p.), 
obtained (70%) by  acidification of th e  a lkaline  solution a t  0° b u t 
converted by  dil. HC1 a t  50— 60° in to  2-amino-A-n-hepiylthiazole (V) 
(85%), b .p . 65— 56-5°. 2-A m ino-i-n -propyl- (VI) (78% ), m .p. 
27— 27-5°, an d  -n -amyl-thiazole (VII) (68% ), m .p . 45— 46°, a resim ila rly  
obtained from  (I) a n d  (II), respectively . />-NHAc-C,H4-S 0 2Cl does 
not re ac t w ith  (I), (II), or (III) in  COMe2, C 5H 5N  a t  100°, o r qu in - 
aldine a t  175°, w ith  (IV) in  N aO H  gives (V), b u t  w ith  (V), (VI), or
(VII) gives 2--p-acetamidobenzenesulphonamido-4-n-heplyl-, m .p . 166—- 
167°, -n -propyl-, m .p . 182— 183°, an d  -n-amyl-thiazole, m .p . 163—  
166°. M .p. a re  corr. R . S. C.

Thiazoles. XXIV. Exchange reactions betw een 6-nitro-5-alkoxy- 
benzthiazoles and  alcohols. H . H . F o x  an d  M. T. B ogert ( / .  Amer. 
Chem. Soc., 1941, 63, 2996— 2999; cf. A., 1939, I I ,  524).— 6-N itro- 
■5-methoxybenzthiazole (I) w ith  K O H -R O H  gives d-nitro-5-ethoxy-
(II), m .p. 156°, -n-, m .p . 130— 131°, an d  -iso-propoxy-, m .p. 123-5— 
124°, -n-butoxy-, m .p . 126— 127°, -/?-phenylethoxy-, m .p. 117-5— 118°, 
-fl-hydroxyelhoxy-, m .p . 194— 195°, an d  -cyclohexyloxy-, m .p . 114—  
115°, -benzthiazole. S im ilarly , 6 -n itro -5 -m ethoxy-l-pheny l- gives
6-nitro-5-ethoxy-\-phenyl-benzthiazole, m .p . 158— 159°. T h e  re
action is reversible, for (II) w ith  K O H -M eO H  reg enerates (I). 
N H 2*[CHj]2-OH requ ires no K O H , for w ith  (I) alone a t  100° i t  gives 
Q-nitro-B-fi-aminoethoxybenzthiazole, m .p . 206°. W ith  boiling  10%  
aq. N aO H , (I) or (II) gives 6-nitro-5-hydroxybenzlhiazole. m .p. 156—  
157° (K  salt), w hich could n o t be  a lk y la ted . T he lab ility  o f th e
5-alkoxyl is due to  th e  vie. N O s, since i-nitro-5-methoxybenzthiazole 
[prep, from  2 : 4 :  l - N 0 2‘C ,H 3(N H 2)-0M e], m .p . 184— 184-5°, u n d e r
does sim ilar reac tions, w hereas th e  3 -N 0 2-com pound is converted  
into th e  d isulphide, [ 2 : 3 : 5 :  l -N H 2-C ,H 2(N 0 2)(0M e)’S]2, b y  ru p 
ture of th e  th iazo le  ring . M .p. a re  corr. R . S. C.

5-2 '-T hienyl-5-ethylbarbituric  acid. F . F . B licke and  M. F. 
Z ienty (J . Am er. Chem. Soc., 1941, 63, 2945— 2946).— Mg 2-th ienyl 
brom ide and  solid C 0 2 in  E t20 - C ,H ,  give th iophen-2-carboxylic  
acid an d  then ce  (SOCl2) th e  acid  chloride, w hich w ith  C H 2N 2 gives
2-thienyl C H N 2 ketone , m .p . 67— 68°, converted  b y  A g jO -E tO H  
into E t  2 -th ien y lace ta te  (I) (68% ), b .p . 124— 129°/20 m m . [corre
sponding Me ester, b .p . 116— 118°/23 m m ., and  acid  (II), m .p . 75—  
76°].- 2 -T hienylm ethy l chloride an d  NaCN in E t0 H - H 20  give 2- 
th ieny laceton itrile  (60% ), b .p . 115— 120°/22 m m ., hydro lysed  by  
K O H -aq . E tO H  to  (II). C ondensation  of (I) w ith  E t 2C20 4 by 
N a O E t-E tO H  a t  55° and  h ea tin g  th e  p ro d u c t w ith  glass pow der 
a t 155— 160°/20 m m . gives 38%  of E t2 2 -th icny lm alonate , b.p. 
145— 148°/5 m m ., w hich w ith  N a O E t-E tB r-E tO H  gives E t2 2- 
th ieny lethy lm alonate  (III) (64% ), b .p . 148— 150°/5 m m . C ondens
ation of C O (N H j)2 an d  (III) by  Mg(OMe)s-M eO H  gives 5-2’-thienyl-
6-ethylbarbituric acid (58% ), m .p . 179— 180°, w hich  (as N a  sa l t;  
rats) has m in . le th a l an d  h y p n o tic  doses 200 an d  100 mg. pe r kg. 
(calc, as acid), respectively . R . S. C.

Thiazole dyes.— See B ., 1942, I I ,  58.
Colour and  constitu tion . II . A bsorptions of re la ted  vinylene- 

homologous series. L. G. S. B rooker, F . L . W hite , G. H . Keyes,
C. P . S m yth , an d  P . F . Oesper. m .  Absorption of 2-p-dim ethyl- 
am inostyrylquinoline and  its sa lts . Effect on absorption of a  benzene 
ting in  the  chrom ophoric chain  of dyes. IV. A bsorption of phenol- 
blue. L . G. S. B rooker an d  R . H . Sprague (J . Am er. Chem. Soc., 
1941, 63, 3192— 3203. 3203— 3213, 3214— 3215; cf. A., 1940, II , 
292).— Figures in  p a ren th eses below a re  A, followed b y  log e x  104, 
of th e  p rin c ip a l ab so rp tion  m ax . in  M eOH (unless o therw ise s ta ted ). 
" Difference is used  fo r th e  difference (in a.) betw een  A of th is  
max. for X .-[CHXH]n,Y  a n d  A of th e  m ax . for X-[CH:CH]„ _ ,*Y. 
A of th e  ab so rp tio n  m ax. o f a n  u n sy m m etrica l substance, X-Z-Y, 
less th e  m ean A of th e  ab so rp tion  m ax. of th e  sym m etrica l su b 
stances, X-Z-X a n d  Y-Z-Y, is te rm ed  th e  “ dev ia tio n  "  (expressed 
in a .) , ¡i a re  dipole m om ents X 10s. M .p. a re  corr.

II . F o r a  series, X ^C H IC H V Y , in  w hich n e ith e r X  n or Y  carries 
an ionic charge, th e  "  difference "  (cf. above) is u su a lly  < 5 0 0  a .

an d  decreases as th e  series is a scen d ed ; th u s , A of th e  abso rp tion  
m ax . increases re la tive ly  slowly an d  blue colours a re  ra re . W hen 
X  o r Y  carries an  ionic charge, th e  difference is ~ 1 0 0 0  a . even for 
la rger vals. of n  an d  ascen t of th e  series th u s  soon leads to  deep 
colours. E .g ., for cations (I),
(а) 0- C . H ,< |^ > C - [ C H : C H ] „ - N H P h ^

(б) o-CsH 1< ^ ’̂ ^ > C : [ C H ,CH]n;N+H P h , th e  difference is ~ 1 0 0 0  for 
n  =  0— 4. F o r  cations (II),
(a) o - C .H ^ < ^ ^ > C - [ C H :C H ]„ - N A c P h  ^

(b) o -C ,H 4< ^ ^ E tJ>C',[CH-CH]„:N+A cP h( th e  difference is 620 (n =
2— 1) an d  350 for «  =  3— 2), in te rm ed ia te  betw een  th e  tw o above- 
nam ed ty p e s ; th is  is due to  th e  w ide difference in  b asic ity  of th e  
tw o N , rendering  (Ila ) m uch  m ore stab le  th a n  (116), so th a t  reson
ance is decreased (i.e., th e  com pound is less degenerate). F o r (I ; 
»  =  2), th e  "  dev ia tio n  ” (cf. above) is v e ry  sm all, in d ica tin g  a  
degree of resonance ap p ro x . equal to  th a t  of th e  sym m etrical dyes, i.e., 
v e ry  high. F o r  (I) (n =  0 o r 1), th e  dev ia tion  is larger, b u t  
n o t ab n orm ally  large. R esu lts  for d ev ia tio n s in  th e  series o-
C ,H 4< ^ ^ i > C - [ C H : C H ] „ - N H P h  (III) a re  sim ilar. T he low er
degeneracy of (II) com pared w ith  (I) accoun ts fo r (II) being  alw ays 
less deep ly  coloured th a n  (I) for equal n . T rea tm e n t of sa lts  co rre
sponding  to  (I) w ith  a lka li gives (IV),
(a ) o - C ,H 4< ^ ~ j7 ( ^ > C : [ C H - C H ] n: N P h  ^

(b) o-C#H 4< ^ |j+ E kJ>C-[CH:CH]„-N~Ph. N H P h  is n o t very  acidic,
so th a t  (IV6) is u n stab le  a n d  degeneracy is lo w ; thu s, (IV) are  fa r 
less deep ly  coloured th a n  th e ir  sa lts (I). In  ag reem en t w ith  these  
views, dev ia tions for (IV) (n =  0— 3) a re  successively 920, 540, a n d  
370. T he ex istence of (IV6) is confirm ed b y  ¡i g rea tly  exceeding 
th e  calc. vals. a n d  b y  conversion a t  100° b y  £ -C ,H 4Me-SOaMe etc.
in to  sa lts  (V), j^o-CtH 4< ^ +g t ^>C,[CHICH]n'N P h M eJ I~, th e  position

of th e  Me in  w hich  is p ro v ed  b y  syn thesis of th e  tri-iod ide  corre
sponding  w ith  (V) (n =  3) from  NPhM e-CH[:CH-CH:],NPhM e}Cl 
(4490 A.; 8-1) a n d  1-m ethylbenzth iazole e th iod ide in  boiling A c20 .  
In  accordance w ith  th eo ry , (i) ab so rp tions of (V) closely resem ble 
those  of (I), excep t th a t  m ax. a re  a t  sligh tly  sh o rte r A (reason 
obscure), a n d  dev ia tio n  is v e ry  sm all, (ii) cations (VI), o-
C«H4< f ^ J > C - [ C H :C H ] „ - N  <  (CH.) 5, are  h igh ly  degenerate, differ
ences (n =  0— 3) being  ~ 1 0 0 0  an d  ab so rp tions closely resem bling  
those  of (V), a n d  (iii) th e  cation  (VII),o____
0-C ,H 4< ^ J t+j£t^-C -[C H '.C H ]2-NMe2, is h ighly  degenerate , absorp tion
resem bling  th a t  of (VI) (n =  2) an d  th e  dev ia tio n  being v e ry  sm all. 
D egeneracy leads to  stab ilisa tio n  by resonance a n d  consequently  
lower r e a c tiv i ty ; th u s, (II) reac ts  m uch  fa s te r  th a n  th e  m ore 
degenerate  (V) o r (VI) w ith  2-m ethy lbenzth iazo le  eth iod ide in  
boiling C6H 5N o r w ith  3-phenylrhodanine in boiling abs. E tO H -  
N E t3, ancl (II) reac ts  fa s te r th a n  (V) w ith  (VI) (e lim ination  of p ip e r
idine). T he follow ing are  p repared . 1 -Phenylthiolbenzthiazole [from
1-chlorobenzthiazole (1 mol.), P h S H  (2), a n d  N E ts (2 mols.) a t  100°], 
b .p . 183— 187°/3 m m . [ethiodide (V III), m .p . 167— 168° (decom p.)].
1-Ethylthiolbenzthiazole ethiodide, . m .p . 115— 117° (decom p.). 1- 
A n ilin o -  (I) (» =  0) [from  (V III) b y  N H 2P h  (2 mols.) in  boiling 
E tO H  or, b e tte r, from  1-anilinobenzth iazole b y  E tI] ,  cream -coloured, 
m .p . 197— 198° (decom p.) (2985 A., 1-4), l-/3-anilinovinyl- (I) (n =  
1) [from  (II) (n =  1) an d  N H 2P h  in  boiling  E tO H ], buff, m .p. 265—  
266° (decom p.) (4140 A., 5-5), l-S-anilino-Aay-butadienyl- (sim ilarly 
p repared) (I) (n =  2), brow n, m .p . 250— 252° (decomp.) (5160 A., 
10-7), an d  l-£-anilino-A “>'t -hexatrieny l- (I)*(m =  3), m .p . 161— 163° 
(decom p.) (6125 a . ,  7-6), -benzth iazole  e th iod ide. l-/J-Acetanilido- 
v iny l- (II) (n =  1) [from  1-m ethylbenzthiazole  e th iod ide (IX) and  
N H IC H -N Phj in  boiling  Ac20  or from  (I) (« =  1) by  AcsO -C 6H 6N], 
a lm ost colourless, m .p . 231— 233° (decom p.) (3640 a ., 1-0), 1-S-acet- 
anilido-A ay-b u tad ieny l- (II) (n =  2) [from  (IX) and  
N H Ph-C H :C H -C H :N Ph,H C l in  boiling  A c20  or (I) (« =  2)], b row n
ish, m .p . 233— 234° (decom p.) (4260 a ., 3-5) (slowly hydro lysed  in  
M eOH), an d  l-C -acetanilido-A ^-hexatrienyl- (II) (n =  3) [from
(V III) a n d  C H 2(CH2-CO-N HPh,HCl)2 in  boiling Ac20],'’ redd ish- 
b row n, m .p . 203— 205° (decom p.) (4610 a .,  4-4), -benzthiazoline 
ethiodide. l-Anilo-2-ethyl-, colourless, m .p . 64— 65° [3020 A.,
1-1; ¡i 2-37±0-03 (calc. l-6 ± 0 -6 )], 2-ethyl-l-f}-aniloethylidene-, 
am b er (blue reflex), m .p . 98— 99° (decom p.) [3940 A., 3-8; ¡j. 4 -1 7 ±
0-12 (calc. 2-0±0-6)], 2-ethyl-l-&-anilo-&P-butenyIidene-, orange- 
brow n, m .p. 109— 110° (decomp.) [4480 a ., 5-9; (i 5-32;t0 -1 0  (calc.
2 -0±0-6)], 2-ethyl-\-l,-anilo-&Qi-hexadienylidene-, brow n, m .p . 117—  
119° (decom p.) (4850 a ., 6-8), -benzthiazoline (IV) (n =  0— 3), p re 
p a red  from  th e  ap p ro p ria te  (I) b y  N aO H -C O M e2-H jO . 1-N- 
M ethylanilino- (V) (« =  0), colourless, m .p . 194— 195° (2930 A.,
1-3), a n d  l-S-methylanilino-& aV-butadienyl- (V) (» =  2), orange- 
b row n (green reflex), m .p . 236— 238° (decom p.) (4965 a ., 10-7)
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[corresponding tri-iodide, green, m .p . 194— 196° (dcconip.)], -benz
thiazole ethoperehlorate. 1-fi-M elhylanilinovinyl-, yellow, m .p . 213— 
214° (decomp.) (4000 A., 4-6), an d  l-£-m ethylanilino-AaYtrhexatrienyl-, 
blue, m .p . 167— 158° (decomp.) (5975 A., 13-3), -benzthiazole ethiodide 
(V). 1-Piperidinobcnzthiazole ethoperehlorate (VI) (n =  0), colour
less, m .p . 129— 130° (2950 a ., 0-8). 1-fl-Piperidinovihyl-, cream , 
m .p . 274— 277° (decom p.) (3880 a ., 6-1), l-S-piperidino-AaY-buta- 
dienyl-, red , m .p . 205— 207° (decomp.) (4830 A., 14-2), an d  1-5- 
piperid ino-A aY€-hexatrienyl-, blue, m .p . 172— 175° (decom p.) (6840 a ., 
21-8), -benzthiazole ethiodide (VI) (« =  1— 3), p rep ared  from  (II) by  
p iperid ine  in  boiling E tO H . 2-fi-Anilinovinyl- (prep, from  q u in 
a ld ine e th iodide an d  N H X H -N P h , a t  180°), am ber, m .p . 282— 285° 
(decomp.) (4430 a ., 5-1), an d  2-S-anilino-AaY-butadienyl- (prepared  
sim ilarly  by  N H Ph-C H :C H -C H :N Ph,H C l-A c20  an d  la te r  N H 2P h -  
E tO H ), b row n (blue reflex), m .p . 238— 240° (decomp.) (5280 a ., 
9-5) [Ac deriva tive , m .p . 231— 234° (decom p.)], -quinoline ethiodide 
(III) (« =  1— 2). l-S-D im ethyla»iino-AaY-butadienylthiazole ethiodide 
(VII) [prep, as for (VI)]. red , m .p . 244— 246° (decomp.) (4820 a ., 

C H , CHa

C C S h.Cch:c„,IC O
N E t N E t

(X.) "T’
13-4). Z-Phenyl-5-P-2'-ethyl-\'-benzthiazolinylidenevinylrhodatiine, 
m .p . 283— 285° (decom p.).
0-C ,H 1< ^ ^ C : C H l C H : C H ] i - G ^ ^ | > C , H 1-o}I-, «  =  0 (4230
A ., 8-45) and  1 (5575 A ..  14-8). {NH Ph-CH[:CH-CH :]„NPh}X, n  =  1 
(3825 a . ,  5-0) a n d  2 (4860 A ., 6-5). (X), n  =  0 (5235 A .,  7-6) an d
1 (6040 A .,  19-4). NM e2'[C H :C H ]2*CH:NMe2}C104 (4130 a . ,  4-8).

I I I .  T he yellow  colour of 2 -^-d im ethy lam inostyry lqu ino line  (XIa) 
(3960 a . ,  4-02) is due  to  resonance w ith  th e  form  (XI6). I ts  red 
m eth iod ide (R upe et al„ A., 1936, 83) (5520 A .,  6-78; in  M eNOa
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5260 a ., 5-9) owes its  colour to  th e  resonance (X II ; a ^  b), a n d  th e  
isom eride (X III) is colourless because resonance is im possible. H ow 
ever, th e  dev ia tio n  of (XII) is v e ry  h igh (825 A.). T h is is n o t due 
to  difference in  b asic ity  of th e  N , for th e  sym m etrical analogues 
(XIV) (6040 a ., 18-5; in  M eNO , 6070 a ., 13-3) an d  
[ i-N M e iC ,H 1-CH:C,Hl :N+Me2]X  (XV) (in MeNOt 6100 A., 13-1) 
are b lue  an d  have  very  sim ilar adso rp tion . N or is i t  due to  th e  
am inoalkylidene side-chain, for (XVI) shows no dev ia tion . I t  is 
due to  th e  s tab ility  of (X lla) be ing  enhanced  b y  th e  I<ekul6 form s 
of th e  C ,H , ring . T h is effect is n o t show n w ith  (XV) as th e  reson
ance form s are  equiv ., b u t  is operative  in  a  hom ologue of (XII) 
[difference from  (XI) 150 an d  from  (XII) 360 A.] an d  in  th e  benz
th iazole series. T he very  slight degeneracy of (XI) is due  to  th ree  
c a u se s : th e  C 5H ,  effect, th e  in s tab ility  of > N ~  in  th e  quinoline 
nucleus of (X lt), a n d  th e  dipole n a tu re  of (XI) Jji 3-12 (calc. 2-6)]. 
The effect of a  CBH 8 rin g  on  resonance is e laborated  also fo r M ichler's 
ketone, phenol-blue, au ram ine , and  m alachite-green. T h e  alde- 
hyd ic  ch arac te r of ii-NM e2"C,H<,[CH;CH]n*CHO an d  non-aldehydic 
ch arac te r of NM cs-CHO is sim ilarly  due to  th e  C6H 4 of th e  form er. 
A general rule, th a t  th e  effect on  th e  dev ia tion  produced b y  a 
change in  chem ical s tru c tu re  is g re a te r  th e  m ore degenerate  is the  
com pound undergoing change, is p ostu la ted  a n d  illu stra ted . Am ong 
cyanine dyes in  general su b stitu tio n  of 2-quinolyl b y  1-benzthiazolyl 
lessens th e  colour. T h is su b stitu tio n  has no effect on v e ry  low 
dev iation  of th e  h ighly  degenerate  2 : 2 '-carbocyanines, b u t  has an  
effect on th e  less degenerate  (X II). F o r (XI) an d  i ts  benzth iazole 
analogue, th e  lower basicity  of benzthiazole renders th e  (XI6) form  
m ore stab le  a n d  th u s  reverses th e  usual effect, deepening  th e  co lo u r; 
fu rth er, rep lacem en t of quinoline in  (XI) b y  th e  m uch less basic 
1 : 2-dim ethyJindole ac tually  leads to  a  negative  dev ia tion  ( — 95 a . ;  
? in te rp re ta tio n  of th e  negative  s ig n ); b u t  for th e  h ig h ly  degenerate  
m ixed 2-qu inonyl-l-benzth iazo ly lcarbocyan ine th e  different basicity

of th e  nuclei is w ith o u t effect a n d  th e  dev ia tion  is negligible. The 
follow ing are  p rep ared  b y  m ethods generally  sim ila r to  those  given 
above. 2-S-Anilino-, b row n (blue reflex), m .p . 231— 232° (decomp.) 
(5285 a ., 9-50), 2-b-N-incthylanilino-, d a rk , m .p . 205— 207° (5150 a., 
9-9), a n d  2-h-dimethylanilino-, b lack  (bluish reflex), m .p . 260— 261° 
(decom p.), -A aY-butadienylquinoline methiodide (XVI). 2-S-Anilo-A&- 
butenylidene-l-methyl-1 : 2-dihydroquinoline, m .p . 101— 102°. 2-8-p- 
D im ethylam ino-AaY-butadienyiquinoline  (from  q u in ald in e  an d  p- 
NM e2-C ,H 4-CH;CH-CHO in  conc. HC1 a t  100°), orange, m .p . 182— 
184° (decom p.) (4110 A., 4-0) [methiodide, green, m .p. 262— 264° 
(decomp.) (6680 a ., 4-9)]. 2--p-Dimethylaminostyrylbenzthiazole,
yellow, m .p . 206— 208° (decom p.) [4000 a ., 2-81; /x 3-69 (calc. 2-2)j 
[eth iodide (5240 a ., 6-5; in  M eN 0 2 5280 a ., 6-3)]. V-Methyl-Z-n- 
propyl- (prep, from  q u inald ine  m ctho-£-to luenesu lphonate  an d  1-/3- 
ace tan ilidov iny lbenzth iazo le  n-propiodide in  boiling C tH sN), m.p. 
265— 257° (decomp.) (5790 a .), an d  3 : V-diethyl- (prep, similarly 
using l-/J-.?/-methyl- o r 2-/3-pipcridino-vinylbenzthiazole ethiodide), 
green, m .p . 276— 277° (decomp.) (5780 a ., 13-6), a n d  3 : 3 '-diethyl- 
(in M eNO, 5565 a ., 13-1) -th ia -2-carbocyanine  iodide. 3-p-jDt- 
methylaminobenzylidene-2-methylindolenine methoperchlorate, m.p. 
183— 185° (decomp.) (in M eNOj 6530 A., 4-36). 
N PhR -[C H :C H ]2-C H :N PhR }X , in  w hich  R  =  H  (4850 a ., 6-5) or 
Me (4490 A., 8-1). 3-1' : 2 '-D im ethylindolenylm ethylene-2-m ethyl-
indolen ine  m eth iod ide (in M eN 0 2 4900 a ., 6-3).

IV . Phenol-b lue  owes i ts  colour to  resonance, (a) 
i-N M e 2-C<H 4-N:C„H4: 0 - i  ^  (6) ¿ -N + M e^C .H ^N -C .H .-O --^ , and 
has v e ry  h igh // (5 -8 0 ± 0 T 7  in  C ,H a ; calc. 2-4±0-5). T h e  stab ility  
of (b) an d  th u s  th e  d e p th  of colour is g rea tly  dep en d en t on the 
d ielectric  const, (c) of th e  so lv e n t; ab so rp tion  m ax. are  : in  cyclo- 
h exane  (< 2) (reddish-violet solution) 5520, in  COMe2 (<r 21) 5820, 
in  M eOH (e 31) 6120, a n d  in  H 20  (e 80) (deep blue solution) 6680 A. 
T h is  effect is no t show n b y  th e  sym m etrical
£-N M e2-C ,H 4-N :C ,H 4:NMe2-j!>}I and  £ -0 ;C 8H 4:N :C ,H 4-0-£}Na, which 
have abso rp tion  m ax. 7290— 7260 a n d  6280— 6420 a ., respectively, 
in  COMe2, M eOH, an d  H 20 .  R . S. C.

VII.— ALKALOIDS.
Calabash curare . DDL H . W ieland, H . J .  P isto r, and K . Bahr. 

IV. H . W ieland, K . B ahr, an d  B. W itk o p  (A nn a len , 1941, 547, 
140— 155, 156— 179; cf. A., 1938, I I ,  463).— I I I .  T h e  calabash 
co n ten ts  are  m ade in to  a  stiff p a s te  w ith  H zO a n d  ex trac ted  with 
M eOH. T he d ried  e x tra c t is dissolved in  H 20  a n d  th e  so lu tion  is 

. com pletely p p td . w ith  R einecke acid. T he dried  p p t. is dissolved 
in  10 p a r ts  of GOMej, th e  insol. brow n m a tte r  is centrifuged, 
an d  th e  clear so lu tion  tre a te d  w ith  5 vols. of h o t H 20 .  T he process 
is rep ea ted  u n til ~ 6 5 %  of th e  orig inal m ate ria l has been  rem oved. 
T he p p td . re ineckates a re  frac tio n a ted  chrom atograph ica lly  (A120 3) 
an d  th e  in d iv idua l frac tions a re  converted  in to  hydrochlorides by 
successive trea tm e n ts  w ith  Ag2S 0 4 an d  BaCl2. D issolution of C- 
cu rarine  I hydrochloride (I) in  conc. HC1 leads to  an  in tensely  
v io le t so lu tion  th e  colour of w hich is com plete ly  d ischarged by 
sufficient d ilu tion  w ith  H aO. A d is tin c t colour resu lts  w ith  20%  
HC1. (I) is chem ically  unchanged  a f te r  several h r. b u t  gradually  
undergoes decom p. T h e  n a tu re  of th e  halochrom ism  rem ains un 
explained. (I) if m oistened  w ith  E t20  a n d  th en  dried  in  a  vac. 
a t  room  tem p , h as th e  com position G20H 23ON2C1, b u t  a f te r  rem aining 
in  a  vac. a t  room  tem p , u n til const, in  w t. i t  is  C20H 2IN 2C1. I t  
rem ain s u n certa in  w hether H 20  of crysta llisa tion  is p resen t since 
a lthough  th e  an h y d . sa lt acqu ires H 20  w hen recrysta llised  the  
corresponding  hydriod ide  re ta in s  its  com plete H 20  co n ten t a t  150 I 
vac. A t 100° on ly  a  sm all p ro p o rtio n  of th e  Cl in  (I) rem ains in 
ionic union, th e  g rea te r p a r t  becom ing a tta ch e d  firm ly to  C. The 
colour reac tio n s o f (I) are  described. (I) is transfo rm ed  b y  K O H - 
M eOH a t  150° in to  th e  e th e r base (II), C40H 42ON4, m .p . 184°, thus 
in d ica tin g  th e  possible presence of a  qu inoline  o r isoquinoline ring 
in  (I). (II) affords a  methiodide, m .p . 300°, w hich does n o t lend 
itself to  th e  H ofm ann  d egradation . A t 200°, (II) passes in to  an 
isom eric base, m .p . > 3 0 0 ° a f te r  d a rk en in g  a t  —280°. H ydrogen
a tio n  of (II) by  N a  an d  boiling  C ,H 11-OH y ields th e  H t -base (III), 
C40H 4,O N 4, m .p . 105— 110° (decom p.) (methiodide), also ob tained  
sim ilarly  from  (I), w hereas in  A cOH co n ta in in g  P tO , th e  p roduct 
is an  octahydride, m .p . (indef.) 90— 95° a f te r  soften ing  a t  80° (non- 
c ry st. methiodide), also o b ta in ed  sim ilarly  from  (II). (I) is im m edi
a te ly  converted  b y  B r~H 20  (I mol.) in to  C-bromocurarine I hydro
chloride, ch aracte rised  by  its  g re a t to x ic ity  an d  converted  by 
AgaO -B a(O H ), in to  th e  brominated ether base, C40H 40ON4B rj, which 
is pharm acologically  in ac tive . (I) is transfo rm ed  b y  H N O a (d 1-2) 
in to  C-nitrocurarine I  nitrate, w hich is 20 tim es as to x ic  as th e  in itial 
cu rare  base. C-C urarine I I  is m o st conven ien tly  purified through 
th e  picrate, m .p. 203— 204° (corresponding perchlorate an d  platini- 
chloride). T he hydrochloride is read ily  b ro m in a ted  an d  n itra ted . 
T h e  m o n o su b stitu ted  deriva tives a re  m uch  m ore toxic  th a n  the  
p a re n t base b u t  a .(N O ,)a-base is less active . C -C urarine I I I  is best 
purified th ro u g h  th e  c ry st. anthraquinonesulphonate, decom p. 308—  
310°, w hich is co nverted  in to  th e  hydrochloride, decom p. 270— 274°, 
M B  -9 3 6 -9 °  in  H jO  (corresponding picrate, m .p . 189°). T h is can 
also be ob ta in ed  d irectly . I t  h a s  no  pharm acological activ ity .
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The p p td . re inecka tes (see above) co n ta in  th e  whole of th e  biologic
ally active  m ate ria l. T h e  m other-liquors y ield curine, m .p . 212° 
(monohydrate and  anhyd .), [a]^ —328° in  C6H 6N, id en tica l w ith  
that described b y  Boehm .

IV. A pplication  of th e  m odified m ethod  of iso lation  (sec above) 
to calabashes from  U rb an a  a n d  C aracas leads to  th e  iso lation  of 
C-dihydrotoxiferin I hydrochloride (IV), C20H 23N 2C1, [a]u0 —010-6° in  
EtOH, —605° in  E t0 H - H 20  (1 : 1), w hich has a  m ore rap id  an d  
less prolonged physiological ac tion  th a n  (I), from  w hich  i t  also 
differs in  th e  absence of ha lo ch ro m ism ; th e  corresponding sulphate, 
hydrobromide, d a rk en s above 260°, a n d  picrate ( + H 20 ), m .p . 183—  
185°, are  described. C -isoDihydrotoxiferin  I  is p re sen t in  m any  
calabashes w ith  C -curarine  I, w hich i t  com plete ly  resem bles in  
activ ity ; th e  hydrochloride, C20H 23N 2C l,3H 2O, [aji,0 —566° in  H 2Or 
which gives a  red-brow n colour w ith  conc. T IN 03 a n d  does n o t 
exhibit halochrom ism  w ith  conc. HC1, th e  perchlorate, a n d  picrate, 
decomp. 242° a f te r  so ften ing  a t  200°, are  described. I t  y ields a  
N 0t-com pound. C -Toxiferin  I I  hydrochloride, [a]“  +72-1° in  H zO 
[corresponding picrate, m .p . 215° (decom p.) w hen  rap id ly  heated], 
is o b tained  from  calabashes from  U rb a n a  a n d  C aracas. I f  th e  
picrate is decom posed in  th e  usual m an n e r w ith  HC1, th e  p ro d u c t 
is th e  m uch  less physiologically  ac tiv e  ioxiferin  I l a  hydrochloride
(V), dccom p. 275° a f te r  becom ing brow n a t  250°, [a]j? -(-66-3° in  
HjO; th e  corresponding picrate has  m .p . 210° (decom p.). C on tac t 
with A120 3 tran sfo rm s th is  hydroch loride  in to  Ioxiferin  l i b  hydro
chloride (VI), slow carb o n isa tio n  a t  > 2 6 0 °  a f te r  becom ing brow n a t  
240°, [a]n° + 78-4° in  H 20  [corresponding picrate, m .p . 215° (de
comp.)], w hich  h as low er pharm acological a c tiv ity . T h e  isolation  
of (I) from  th e  m other-liquors of (IV) is described. Toxiferin  I 
hydrochloride, [a]u° —610° in  H 20 ,  a c tiv ity  0-5 ;xg. p e r  frog (corre
sponding picrate, m .p . 270° a f te r  darken ing), w hich gives a  brow nish- 
green, non -ch arac teris tic  colour w ith  conc. H N 0 3 a n d  does n o t 
show halochrom ism  w ith  conc. HC1, toxiferin  I I  picrate, m .p . 216°,
(V), an d  (VI) a re  also derived  from  Slrychnos toxifera. T he a lkalo ids 
from th e  la t te r  source a rc  therefore  p resen t in  th e  calabashes of 
arrow poison b u t  th e  residues from  th e  aq . e x tra c t of th e  p la n t 
are pharm acologically  less ac tive  th a n  th e  p rep ared  poison. A p p ar
ently th e  la t te r  m ate ria l is o b ta ined  from  a g rea t v a rie ty  of p lan ts.

H . W .
Solanum  alkaloids. I .  A lkaloid from  the  fru it of S . aviculare. 

R. C. Bell an d  L. H . Briggs. I I .  Solasonine. L. H . Briggs, R . P . 
Ncwbold, an d  N . E . Stage, m .  Alkaloids from  S . auriculatum. 
R. C. Bell, L . H . Briggs, an d  J . J . Carroll. IV. Glycosidic m oiety 
of solauricine. L. H . Briggs an d  J . J . Carroll (J .C .S ., 1942, 1— 2,
3—12, 12—-16, 17— 18).— I. T h e  a lkaloid, prev iously  regarded  as 
purapurine, is solasonine (I).

II . A nalyses su p p o rt form ula: C46H ,30 1,N  for (I) (from  5 . sodo- 
mceum) an d  C27H (30 2N  for solasodine (II), a n d  lead  to  th e  fo rm ul
ation of (I) as a  trisaccharide  co n ta in in g  rham nose, galactose, and  
glucose u n its  w ith  one mol. of (II) (cf. O ddo et al„ A., 1936, 488).
(II) con ta ins th e  ste ro id  nucleus a n d  has one O H  in  a  cis-position 
at C(,) a n d  a  double bon d  a t  C<S)-C(,). I t  form s a n  Ac deriva tive  
sol. in  acids, give dihydrosolasodine, m .p. 208-5— 210-5°, [a]» —63-5° 
in CHClj, on  c a ta ly tic  hy d ro g en atio n  (Pd-C ), an d  w ith  Br-CHC13 
or B r-A cO H  follow ed b y  c ry sta llisa tio n  from  H 20 - E t0 H - C 0 M e 2-  
HBr gives a  hydrobromide, C27H 4a0 2N B r,H B r, m .p . 302° (decom p.). 
Dehydration w ith  H C l-E tO H  affords A3:5-solasodiene, w hich is 
hydrogenated  ( P t0 2- H 2) to  hexahydrosolasodiene (diliydrocha.no- 
solasodan), m .p. 184— 186°, [a]25 —18° in  CHC13, form ed by  sa tu r 
ation of th e  n o rm al double bonds a n d  fu rth e r by  opening  up  of th e  
heterocyclic rings. S im ilar hydrogenation  of (II) gives te trah y d ro - 
solasodine (dihydrocAa«osolasodanol). H N 0 2 a n d  (II) y ield  a  
quaternary  nitrite, m .p . 260-5— 262-5° (decom p.), th e  “ azosolasod- 
ine "  of O ddo. M el o r E tI  w ith  (II) gives th e  hydriod ide, a n d  n o t 
the m cthiodide a n d  e th iod ide as suggested  previously . T h e  colour 
reactions of (II) a n d  re la ted  com pounds are  given. F o rm ula  (I) is 
suggested for solasonine.

Me

III . Alcoholic ex trac tio n  of th e  d ried  berries gives a  glyco- 
alkaloid, solauricine  ( III) , C45H ;30 18N , m .p . 269-5— 270° (decom p.), 
hydrolvsed to  a  m ix tu re  of sugars a n d  solauricidine (TV), C2-H 430 2N, 
m.p. 220— 223°, [a]?? -8 9 - 8 °  in  M eOH [hydrochloride ( + 2 H 20 ) , 
Mu -6 8 -2 °  in  M eO H ; sulphate  (+ 0 -5 H 20 ) ;  hydriodide', picrate  
(+ H 20 ) ; a n d  nitrite ]. E v idence is adduced  th a t  (IV) is n e ith e r 
identical w ith  n o r a  d im orphic  form  of (II) b u t  is ex trem ely  closely 
related to  i t  physically  a n d  chem ically ; no s tru c tu ra l differences 
have y e t been found. F ro m  th e  ju ice  of th e  green berries, a  p roduct, 
m.p. 269— 270° (decom p.), has been  iso lated , w hich is hydrolysed 
to a  m ix tu re  consisting  m ain ly  o f (II) w ith  som e (IV). B o th  th e  
latter bases occur in  d im orphic  form s, th e  respec tive  p a irs  being 
indistinguishable.

IV. T he glycosidic m oie ty  of (III) consists of glucose, rham nose, 
and galactose. ' F . R . S.

Sinom enine. XLVII. (-t-)-Dihydrocodeine and  (+ )-d ih y d ro - 
m orphine from  sinom enine. IC Goto an d  T. A rai (A nn a len , 1941, 
547, 194— 200).— (+ )-D ihydrocodeinone  (dem ethoxydihydrosino-
m eneine) is hy d ro g en ated  a t  room  tem p , in  C5H 6N  co n ta in ing  PtO» 
to  (+)-dihydrocodeine (I) ( + 2 H 20 ) , m .p . 87-— 88°, (anhyd.) m .p . 110°, 
[a]-],0 +146-4° in  E tO H  (mcthiodide, m .p . 257°, [a]?,0 + 80-1° in  H ?0 ) .  
A dm ix tu re  of (I) w ith  a n  equal q u a n tity  of its  ( —)-isom eride gives 
dl-dihydrocodeine, m .p . 105°, [a]n ± 0 °  (methiodide, m .p . 257°). (I)
is d em e th y la ted  b y  bo iling  H I  (d 1-7) to  (+ )-dihydrom orphine, m .p. 
159°, [a]g> +151-5° in  E tO H  (hydriodide, m .p . 285°, [a]?? + 87-9° 
in  H 20 ;  methiodide, m .p . 245°, [a]?,1 + 74-9° in  H aO). S im ilarly , 
( —)-d ihydrocodeine gives (-)-d ihydrom orph ine, m .p . 159°, [a]™ 
— 149-7° in  E tO H  (hydriodide, m .p . 285°, [a]?? —85-8° in  H 20 ;  
methiodide, m .p . 245°, [a]j, —75-1° in  H sO). d\-D ihydromorphine  
has  m .p . 154° (hydriodide, m .p . 261°; methiodide, m .p . 267°). (I)
a n d  PC16 afford (+)-dihydrochlorocodide (II), m .p . 173°, [a]5? +177-2° 
in  CHC13 (methiodide, m .p . 248°, [a]i> +114-8° in  E tO H ). d l-D t- 
hydrochlorocodide has m .p. 146°, [a]c ± 0 °  (methiodide, m .p . 253°). 
N a  in M eOH a t  140° converts (II) in to  (+)-deoxycodeine C, m .p . 
103°, [a]i? +179-6° in  M eOH (methiodide, m .p . 238°, [a]”  +102-4° 
in  90%  M eOH). ( —)-D eoxycodeine C has m .p . 103°, [a]?? -1 7 7 -8 °  
in  E tO H  (m ethiodide, m .p . 240°, [a]},3 —102-6° in  90%  M eOH). 
AX-Deoxycodeine C, m .p . 85°, [<j] d  ± 0 ° , an d  its  methiodide, m .p. 218°, 
a re  described. H . W .

VIII.— ORGANO-METALLIC COMPOUNDS.

Sulphophenylarsinic acids and th e ir derivatives. V. 4 '-S u lp h o - 
and 4 '~sulpham yl-diphenyl-4-arsinic acids. J . F . O neto  a n d  E . L. 
W ay  (J. A m er. Chem. Soc., 1941, 63, 3068— 3070; cf. A., 1941, I I ,  
178).— ^ - ^ H j P h 'A s O ^ j  (prep, from  th e  am ine  b y  th e  Scheller 
reac tion  o r as b y -p ro d u ct in  th e  p rep , of A sP h 0 3H 2 b y  th e  "  B a rt ” 
reaction), m .p . > 3 6 0 ° (derived d i-iodoarsine, m .p . 109— 110°), w ith  
96%  H 2SO, a t  110— 120° gives i'-su lphodiphenyl-4-arsinic acid  (I), 
an h y d . a n d  + H aO (Ba salt), o r  w ith  CISOjH a t  < 2 0 °  a n d  la te r  
100° gives 4 '-SO aCl-C6H 4-C ,H 4'A sO jH 2-4 (II). In  boiling  H 20 ,  (II) 
gives (I), an d  w ith  boiling  10%  aq . N H , gives N H t H  4 '-sulpham yl- 
diphenyl-i-arsinate  an d  th en ce  4'-sidpha»iyldiphenyl-4-arsinic acid
( III) . T h e  N a  sa lt of (I) w ith  50%  aq . H I  a n d  A cO H  a t  room  
tem p , gives Na- ±-di-iodoarsinodiphenyl-4'-sulphonate, decom p, w hen 
h eated , a n d  th en ce  b y  10%  aq . N H 3 th e  derived  arsine oxide N a  
sa lt. In  50%  H I  a n d  A cO H  a t  75— 80°, (III) gives 4 '-sulpham yl- 
diphcnyl-4-di-iodoarsine, m .p . > 2 0 0 °, an d  th en ce  th e  arsine oxide. 
S tru c tu re s  a re  p roved  b y  conversion of (I) b y  50%  H I  a t  100° 
in to  £ -C ,H 4Ph-SO sH , identified  b y  conversion of i ts  Cu sa lt by  
PC16 in to  th e  acid  chloride. ' R . S. C.

IX.— PROTEINS.

New m ethod of fractionation  of proteins by electrophoresis con
vection. J . G. K irkw ood (J . Chem. Physics, 1941, 9, 878— 879).—  
F rac tio n a tio n  of p ro te in s e lectrophore tica lly  is suggested  a n d  th e  
th eo ry  of th e  m ethod  is ou tlined . P re lim in ary  in v estiga tions w ith  
m ix tu res  of ovalbum in  a n d  haemoglobin in d ica ted  significant sep ar
a tio n . W . R . A.

P a rtia l acid hydrolysis of proteins, w ith  reference to  m ode of 
linkage of basic am ino-acids. A. H . Gordon, A. J .  P . M a rtin , an d  
R . L. M. Synge (Biochem. J .,  1941, 35, 1369— 1387).— W ool, edestin , 
a n d  gela tin  are p a r tly  hydro lysed  b y  digestion  w ith  IOn-HCI a t  
37° for 139— 192 h r., an d  th e  p ro d u c ts  a re  su b m itte d  to  e lec tro 
dialysis. A large p roportion  of th e  basic  N H j-acid s hav e  th u s  been  
iso lated  as d ipep tides, in  th e  case of a rg in in e  80— 92% . A b o u t $ 
of th e  residues a re  lib e ra ted  as free N H 2-acids, so th a t  basic N H 3- 
acids are  m ore resis tan t. C ystine  in  edestin  is se t com plete ly  free. 
T h e  bearin g  of th e  resu lts  on p ro te in  s tru c tu re  is discussed.

P . G. M.
Chemistry of insect cuticle. I .  A nthropod cuticles a n d  ch ar

acterisa tion  of their proteins.—-See A., 1942, I I I ,  247. 
Supposed occurrence of hydroxyglutam ic acid  in  m ilk -p ro teins.—  

See A., 1942, I I I ,  315.
M ethylaspartic acids and  their m ethylation .— See A., 1942, I I ,  132.

X .— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

L ignin and  re la ted  com pounds.— LV, LVI, LX.— See A., 1942, I I ,  
143. 

L ignin an d  re la ted  com pounds. LVII. M echanism  of the  e th an o - 
lysis reaction . LVIII. M echanism  of th e  ethanolysis of m aple  wood 
a t h igh tem peratures. W . B. H ewson, J .  L . M cC arthy, an d  H . H ib - 
b e rt. LX I. H ydrogenation  of ethanolysis fractions from  m aple 
wood. I I .  L . M. Cooke, J . L . M cC arthy, a n d  H . H ib b e rt. LXH. 
H igh  pressure hydrogenation  of wood using copper ch rom ite catalyst.
I . H . P . G odard , J . L . M cC arthy, and  H . H ib b e rt. LXTTT. H ydro
genation  of wood. I I . J . R . Bower, ju n ., J . L. M cC arthy, an d  H . 
H ib b e rt (J. Am er. Chem. Soc., 1941, 63, 3041— 3045, 3045— 3048,
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3056— 3061, 3061— 3066, 3066— 3068; cf. A., 1942, I I ,  42).—  
L V II. G rinding m aple wood before o r du ring  ethanolysis does no t 
increase  above th e  usual 30%  th e  am o u n t of H sO-sol., d istillable 
oil (A) ob tained . R ep ea ted  tre a tm e n t of th e  w'ood for sh o rt periods 
w ith  sm all am oun ts of H C I-E tO H  rem oves n early  all th e  lignin. 
T he EtO H -soI. lignin produced by ethanolysis is p a r tly  converted  
by H C I-E tO H  in to  a less sol. lignin. E thano lysis of lignin th u s  
consists of depolym erisation  an d  subsequent p a rtia l polym erisation .

L V III . D ry  E tO H  a t  150°, 165°, 180°, or 200° ex tra c ts  th e  lignin 
from  m aple wood only slowly. A ddition  of sm all am o u n ts of N aO H  
o r HC1 v ery  g rea tly  accelerates th e  ex trac tio n  a t  these  tem p , as 
well as a t  78°. 1 : 1 aq . E tO H  ex tra c ts  m uch m ore th a n  d ry  E tO H .
H jO  a t  165° is ineffective, b u t  2%  aq . N aO H  is v e ry  effective. T he 
yields of (A) a re  less a t  h igh th a n  a t  low tem p . T hus, th e  E tO H - 
sol. unim ol. com pounds do n o t ex ist in  lignin as such b u t  ra th e r  
com bined w ith  each o th e r (e.g., as ethers) an d  possibly also w ith  
carb ohydra tes. F ission of these  aggregates is due to  H ‘ o r O H ', 
th e  effect of H 20  being to  increase th e  ion isation  of E tO H  etc., 
increase of tem p , an d  presence of an  ap p ro p ria te  solvent facilita ting  
th e  process. F o rm ation  of E tO H -sol. an d  -insol. lignins is subse
q u en t to  th is  fission.

L X I. H j-C u  chrom ite  converts th e  m ain  m aple E tO H -lign in  
frac tio n  in  d ioxan  a t  250°/3400 lb. in to  H 20  13-6, M eOH 5 0, E tO H  
8-7, 4-»-propylcyc/o-hexanol (I) 8-1, a n d  -hexane-1 : 2-diol 1-9, 
y-4-hydroxycyc/ohexylpropan-a-ol (II) 3-3, a  H 20-inso l. compound
(III), b .p . 130— 132°/1 m m ., 2-1, an d  h igh-boiling resins 29-5% . 
D ifference in  th e  y ield  of (II) from  th a t  o b ta in ed  from  aspen M eOH- 
lignin  (H arris et al., A., 1938, I I ,  332) in d ica tes  a  possible difference 
in  s tru c tu re . S im ilar experim ents w ith  o th e r frac tions in d ica te  th a t  
ease of fission to  propylphenol u n its  increases w ith  increasing  solu
b ility  of th e  frac tion . P ro b ab ly  these  u n its  are  linked  by  C-O-C in 
th e  easily  sp lit an d  b y  C-C linkings (polym erisation) in  th e  diffi
cu ltly  sp lit portions. T he C-O-C link ings m ay  be of ace ta l typ e .

L X II .  H 2-C u  chrom ite  converts spruce or m aple  wood in  d ioxan 
a t  280°/3500 lb. en tire ly  in to  colourless liqu id  p roducts , including
(I) 19-5 an d  (II) 5-8%  (calc, on  K lason lignin). T h e  recovery of 
p ropylphenol u n its  is calc, to  be 36% .

L X II I .  M aple wood holocellulose is hy d ro g en ated  (Cu chrom ite) 
a t  280°/3500 lb. Com parison of th e  resu lts  w ith  those  of th e  p re 
ceding p a p e r  in d ica tes  th a t  (I), (II), an d  (III) a re  derived from  th e  
lign in  a n d  th a t  a  fraction , b .p . 70— 125°/20 m m ., is derived from  
th e  p ro to lignin . R . S. C.

X I.— ANALYSIS.
New form  of chrom atogram  employing two liquid phases. I. 

Theory of chrom atography, n. A pplication to m icro-determ in
a tion  of h igher ruonoam m o-acids in  proteins.— Sec  A., 1942, I ,  160. 

Sam ple carrier for organic liquids.— Sec A., 1942, I, 159. 
Disposal of acid fum es [in m icro-K jeldahl digestions],— See A., 

1942, I, 159. 
M icro-gasom etric determ ination  of nitrogen.— See A., 1942, I I I ,  

360.
D eterm ination  of to ta l su lphur in organic liquids, using a sem i- 

m icro-m ethod. E . B. Lisle (J .S .C .I ., 1942, 61, 20).-—T he S com pound 
is oxidised to  SO . by  passing  th e  v ap o u r of th e  com pound  m ixed  
w ith  O a or a ir  over red -ho t P t  gauze. T h e  S 0 2 is passed  over 
filte r-paper im pregnated  w ith  Ni(OH ) 2, w hich is converted  in to  
b lack  N i, th e  d e p th  of colour being  cc am o u n t of SO, p resen t.

Im proved sem im iero-determ ination of sulphur in  organic m ateria ls. 
Peroxide-carbon fusion followed by a  titra tio n  using  tetrahydroxy- 
[benzo]quinone indicator. J . F . M ahoney an d  J. H . M ichell (Ind. 
Eng. Client. [A n a l .], 1942, 14, 97— 98).— T he S com pound is fused 
w ith  N a20 2-su g a r  C, an d  th e  fused m ass dissolved in  12n-HC1, 
n eu tra lised  w ith  aq. 16n-N H 3, an  in d ica to r of te trah y d ro x y - 
benzoquinone-A gN O j added, and  th e  m ix tu re  t i t r a te d  w ith  BaCl2. 
0-5—5 mg. of S can  be d e term ined  rap id ly  an d  accu rate ly .

T. D. R.
D eterm ination  of m ercury  in organic com pounds, iodom etric  

procedure based on the  m ethod of R upp. H . A. S loviter, W . M. 
M cN abb, and  E . C. W agner (In d . Eng. Chem. [Anal.], 1941, 13, 
890— 893).—T h e  sam ple is digested  w ith  K 2S20 B- H 2S 0 4 an d  th e  
H g 3 0 4 produced  is tre a te d  w ith  K B r-K B rO a, follow ed b y  aq. K I 
a n d  aq . N aO H . T he H g  is now  p p td . w ith  aq . N 2H 4 in  presence 
of N a ,C 0 ,-M g S 0 4, an d  th e  H g  co llected  an d  dissolved in  know n 
excess of K B r-K B r0 3, K I added , an d  th e  excess of I  t i t r a te d  w ith  
N a 2S20 3. T he h igh resu lts  ob ta in ed  b y  R u p p ’s m ethod, in  w hich 
C H 20  is th e  reducing agen t, a re  p ro b ab ly  due to  reduction  of som e 
1 b y  H C O jH  produced  from  C H aO du rin g  p p tn . of H g  or by  
C annizzaro reaction . J .  D . R.

Colour reac tion  for sulphurous acid, th e  th io l group, and  form 
aldehyde. A. S te igm ann ( J .S .C .I . , 1942, 61, 18— 19).— T he dye 
resu lting  from  th e  ac tio n  of C H sO on fu ch sin -H 2S 0 3 is m uch m ore 
re s is tan t to w ards strong  m ineral acids th a n  a re  p lain  fuchsin solu
tions, w hich are  a lm ost decolorised b y  conc. H 2S 0 4. A ddition  of 
aq . CHjO to  such a  discoloured so lu tion  produces b u t  little  ch ange;

fu rth e r add itio n  of traces of aq . S 0 2 develops an  in ten se  pink-violet 
colour. A d ilu ted  fuchsin so lu tion  co n ta in in g  m uch H 2S 0 4 and 
some C H zO is therefo re  a  delicate  a n d  sim ple reag en t for H.SOj. 
T hio-acids can  be  used in  p lace of H 2S 0 3; th e  new  reag en t is there
fore useful also for th e  de tectio n  of th io-acids. D ecolorised fuchsin- 
H 2S 0 4 solu tion , w ith  SH -CH 2-C 02H  in s tea d  of H 2S 0 3, is further
m ore a  selective C H 20  reagen t. T he new  reag en ts  m ay  be used in 
con junction  w ith  Feig l’s I -az id e  reag en t for SH  in  m ercap tans and 
thio-acids.

Identification of organic acids by use of p-brom obenzyl-0-thiuron- 
ium  brom ide.— See A., 1942., I I ,  129.

D eterm ination  of citric acid in  pure solutions an d  in  m ilk  by the 
pentabrom oacetone m ethod. E . F . D eysner an d  G. E . H oem  (Ind. 
Eng. Chem. [Anal.], 1942, 12, 4— 7 ; cf. L am p itt an d  Rooke, B., 
1936, 1229).— C itric  acid  (I) is d e term ined  by  ox idation  with 
K M n 0 4 in presence of K B r, w hich converts (I) in to  C B r3-CO-CHBr,
(II), th e  form er m ethod  being  m odified by  using  an  excess of K.MnO, 
to  ensure com plete ox idation . D a ta  a re  p resen ted  on  th e  solubility 
of (II) in H 20 ,  w ith  consequent loss b y  w ashing, an d  on  loss in wt. 
of (II) b y  d rying. No abs. m ethod  of d e te rm in ing  (I) can  be pre
scribed, an d  th e  m ethod  m u st be  stan d ard ised  fo r each m aterial 
analysed. J .  D . R.

D eterm ination  of citric acid.— See A., 1942, I I I ,  360. 
New and highly specified colorim etric te s t.fo r  m ethionine. T. E.

M cC arthy an d  M. X . Sullivan (J. B io l. Chem., 1941, 141, 871— 
876).— To 5 c.c. of th e  so lu tion  u n d e r ex am in atio n  are  added  suc
cessively 1 c.c. of 14-5N-NaOH, 1 c.c. of 1%  glycine (I), and  0-3 c.c. 
of 10%  aq. N a n itrop russide  w ith  m ixing a f te r  each ad d itio n . The 
m ix tu re  is h ea ted  a t  35— 40° fo r 5— 10 m in., cooled in ice-w ater for 
2 m in., and  trea te d  w ith  shak ing  w ith  5 c.c. of HC1-H3P 0 4 m ixture 
(9 vols. of conc. HC1 +  1 vol. of 85%  H 3P 0 4). S hak ing  is con
tinued  for 1 m m., a f te r  w hich th e  so lu tion  is cooled in  H .O  a t  room 
tem p , for 5— 10 m in. a n d  th e  colour is m atched  ag a in st a  standard  
solution of m eth ion ine (II) sim ilarly  trea te d . T he use  of conc. 
N aO H  +  (I) in h ib its  th e  colour due to  h istid ine  an d  HC1 +  H 3P 0 4 
gives a  clearer colour th a n  HC1 alone. T h e  reac tio n  is h igh ly  sp. for 
(If) an d  is negative  fo r all o th er N H 2-acids found  in  th e  acid  hydro
lysa tes of p ro te in . M ethionine sulphoxide is negative, as are  homo
cystine, cystine, an d  cysteine, b u t  glycylm ethionine is positive. If 
th e  solution is k e p t cold a t  th e  tim e  of add itio n  of th e  acid  no colour 
reac tion  is given b y  try p to p h a n  even if  p re sen t in considerable 
am oun t. T he ap p licatio n  of th e  te s t  to  th e  d e te rm in a tio n  of the 
c o n ten t of (II) in  casein an d  edestin  is described. H . W .

D eterm ination  of choline. Photom etric  m odification of B eattie’s 
m ethod. M. H . T h o rn to n  and  F . K . B room e (In d . Eng. Chem. 
[Anal.], 1942, 14, 39— 41).— T he so lu tion  of choline (I) is p p td . with 
N H 4[Cr(N H 3)2(CNS)4] and  th e  p p t. dissolved in  COMe2. T h e  concn. 
of th(i sa lt of (I) in  th e  solu tion  is de term ined  photocolorim etrically. 
Concns. of (I) of 0-3— 6-5 mg. p e r c.c. can  be  d e te rm ined  w ith  a max. 
erro r of 2% . J .  D . R.

M icro-determ ination of arginine. J- B. D ubnoff ( / .  B iol. Chem., 
1941, 141, 711— 716).— F o r com plete sep ara tio n  of glycocyamine 
(I) a n d  arg in ine  (II) th e  sa lt concn. of th e  so lu tion  should be >  
0-5% . If  n e ith e r com pound is p resen t in  a m o u n t > 2  m g.-% , the 
sa lt concn. m ay  be as h igh as 1% . U rine  is usually  d ilu ted  5—10 
tim es w ith  H 20 .  B lood filtra tes m ay  be p rep ared  b y  deproteinising 
according to  Folin  an d  W u or b y  heat-coagulation  a t  p u  6 after 
1 : 10 d ilu tion  w ith  H 20 .  T issue e x tra c ts  a re  d ilu ted  to  contain 
1 g. of fresh tissue in  40 ml. of suspension. T he p a  is ad ju s ted  to
6-0 an d  th e  suspension im m ersed  in  boiling H 20  for 10 m in ., cooled, 
an d  filtered. A nalyses are  carried  o u t on  th e  filtra tes. 5 ml. of 
th e  so lu tion  to  be  analysed  are  passed  th ro u g h  th e  p e rm u tit  column 
an d  th e  sm all a m o u n t of (I) rem ain ing  in  th e  colum n is removed 
w ith  5 ml. of 0-3%  NaCl. T he com bined filtra tes  co n ta in  all the
(I). (II) is e lu ted  b y  passing  10 m l. of 3 %  NaCl th rough  the 
colum n. A 2-ml. po rtio n  is cooled in  ice an d  tre a te d  w ith  0-5 ml. of 
th e  ice-cold C i„H7-O H -C O (N H j)2 so lu tion  ; a f te r  2 m in. 0-2 ml. of ice- 
cold N aO B r so lu tion  is added.* T he colour is s im ultaneously  devel
oped in  a  series of s ta n d a rd s  con ta in ing  0, 0-25, 0-5, 1-0, an d  2-0 
m g.-%  of (II). A fte r 20 m in . th e  developm ent of colour is com
plete  a n d  rem ains stab le  for 2 h r. a t  0°. T he tu b es a re  shaken  for 
a  few sec. to  rem ove excess of gas, w arm ed to  room  tem p ., and 
th e  in ten s ity  of th e  colour is m easured in  a spec tropho tom eter or 
colorim eter w ith  ligh t of ~ 0 -5 2 5  ¡i. (yellow-green). H . W.

D eterm ination  of adenine. G. H . H itch ings an d  C. H . F iske (/• 
B iol. Chem., 1941, 141, 827— 835).— A denine and , u n d e r certain 
conditions, guan ine can  be de te rm ined  b y  p p tn . w ith  N a  picrate 
an d  titra tio n  of th e  p p ts . w ith  s ta n d a rd  N aO H . H . W.

Chlorosulphonic and  as reagent for identification of alkylbenzenes. 
— See A., 1942, I I ,  136. 

Photo-electric determ ination  of nicotinic acid.— See A., 1942, III. 
254. 

D eterm ination  o! adenosine-5 '-phosphoric acid and  its homologues.
— See A., 1942, I I I ,  183.
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