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I.— ALIPHATIC.
Alkylation o£ paraffins at low  temperatures in the presence o! 

aluminium chloride. H . Pines, A. V. Grosse, and  V. N. Ip a tie il ( / .  
Amer. Chem. Soc., 1942, 64, 33— 36 ; cl. U .S .P . 2,112,840, B „ 1941, 
II, 31).— CHM e3 and  C H 2IC H E t in  presence o£ A1CI3 a t  —35° 
{apparatus described) y ield 60%  of C8H 18 an d  12%  of C i2H 20. 
The form er a re  identified b y  R am an  spectra  as C H M cE tB u7 (a 
prim ary reac tion  p roduct), C H 2Pr0B uv and  (CH2P r0)2 (form ed by  
prelim inary isom érisation  of n- to  ¿so-C4H 8), an d  CHM ePr02 (form ed 
by isom érisation of o th er octanes). CHM e3 and  C3H B give sim ilarly  
42% of C ,H ia and  20%  of C 10H 22. T he C -H lc are sim ilarly  shown 
to con tain  C H M eE tPr?  an d  som e C H 2P r£2. R . S. C.

Production of woparaffins.— See B ., 1942, I I ,  46. 
Photolysis of methyl bromide.— See A., 1942, I ,  179. 
Chlorination of chloroform to carbon tetrachloride in presence of 

ferric chloride.— See A., 1942, I, 177. 
Separation of olefines from mixtures of hydrocarbons.— See B., 

1942, I I ,  47. 
Low-temperature polymerisation of /ioolefines.— See B., 1942, I I ,  

47. 
Production of hydrocarbons of high mol. wt. [from wobutene].—  

See B „ 1942, I I ,  47. 
Structure and absorption spectra. HI. Normal conjugated dienes.

R. B. W oodw ard ( / .  A m er. Chem. Soc., 1942, 64, 72— 75 ; cf. A.,
1941, I I ,  195).— A bsorp tion  m ax. of n o rm al con jugated  dienes (i.e., 
those in  w hich th e  e thy len ic  link ings a re  n o t  in one ring) are  accu r
ately calc, b y  add ing  to  Am»*. (217 m/x.) for (CH!CH2) 3 5 m¡t. fo r each 
substituen t and  5 m pi for each exocyclic e thy len ic  linking. T he 
substance prev iously  (Booker et al., A., 1940, I , 27) considered to  be 
A3:a<9>-norm enthadiene p ro b ab ly  consists m ain ly  of th e  A-S:1<8>- 
compound. R . S. C.

Course of autoxidation reactions in polyisoprenes and allied com 
pounds. n .  Hydroperoxidic structure and chain scission in low - 
molecular polyisoprenes. E . H . F a rm er -and D . A. S u tto n  (J .C .S .,
1942, 139— 148).— Progressive d e te rm in a tio n s of 0 2 in ta k e  and 
peroxidic O c o n ten t and  m easurem ents of I  val. show  th a t  in th e  
au toxidation  of squalene (I) (in C 0H,.), d ihydrofarnesene (II), and  
dihydrom yrcene (III), th e  p rim ary  reac tion  is th e  p ro d u c tio n  of a 
hydroperoxide group, w hich in (I) an d  (II) reac ts  w ith  double 
linkings giving O H -com pounds an d  (to a  sm all ex ten t) scission 
products. Low 0 2 in ta k e  is com patib le  w ith  advanced  ox idation  
of p a r ts  of th e  mol. Some subsid ia ry  chain  scission appears to  
occur a t  single linkings. (II) does n o t undergo a n y  sa tu ra tio n  
during au to x id a tio n . R eduction  (A l-H g +  H 20 - E t 20 - E t0 H )  of 
the p ro d u c ts from  (III) yields a  m ix tu re  con ta in ing  hydroxy-, b .p. 
90— 103°/12 m m ., an d  (m ainly 1 : 2)dihydroxy-dihydromyrcene, b.p. 
(?) 115°/1 m m . (Cf. A., 1942, I I ,  170.) '  A. L i.

Rubber, polyisoprenes, and allied compounds. I. Synthesis of 
low-molecular polyisoprenes of the rubber and squalene type. E . H . 
Farm er and  D . A. S u tto n  (J .C .S ., 1942, 116— 121).— G eranylacetone 
with M gE tB r in  E t 20  yields dihydronerolidol (I), b .p . 137— 140°/8 
mm., d eh y d ra ted  (KHSO.,) to  dihydrofarnesene, b .p . 129— 131 “/11 
mm. [trihydrochloride (II), m .p . 52°, also o b tained  from  (I) and 
anhyd. HC1], w hich  w ith  B r in CHC13 yields an  oil, and  w ith  O , 
gives COMe2 an d  i ts  peroxide, MeCHO, an d  AcOH, b u t  no  C H 20 , 
HC02H , o r COM eEt. D eh y d ra tio n  (K H S 0 4) of farnesol, reduction  
(Na +  E tO H ) of th e  p ro d u c t, an d  tre a tm e n t w ith  HC1 yields a  
m ixture of bisabolenc trihydroch lo ride  and  (II). (I) w ith
M gBr-fCHJj-M gBr in  E taO yields dihydroxydihydrosqualene, b.p. 
220— 235°/l m m ., w hich w ith  HC1 in E t 20  gives a  m ix tu re  of the  
three hydrochlorides o b tained  sim ilarly  from  squalene. A. L i.

Separation of divinylacetylene and ethinylbutadiene and purific
ation of the latter.— See B ., 1942, I I ,  47.

Identification of alcohols in aqueous solution. W . N . L ipscom b 
and R. H . B ak er (J. A m er. Chem. Soc., 1942, 64, 179— 180).—  
Aliphatic alcohols a re  iso lated  from  aq . so lu tion  a s  3 : 5-dinitro- 
benzoates b y  shak ing  w ith  th e  acid  chloride, aq . NaOA c, N aO H , 
and CeH 6-lig h t pe tro leum  a t  0°. R . S. C.

Vapour-phase partial oxidation of ethyl alcohol.— See A., 1942, I, 
177.
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iso- and /¡-Butyl alcohols from carbide.— See B ., 1942, I I ,  45. 
Oxychlorides of silicon anft corresponding ethyl esters.— See A.. 

1942, I, 152. 
Purification of glycols.— See B ., 1942, I I ,  48. 
Chain structure of linear polyesters. Trimethylene glycol series.—

See A., 1942, I,. 136.
(A ) Structure of (ay8£-)dibenzyIidenedulcitoI. (B ) (¿3ySe-)Di-

benzylidenedulcitol. (C) Second $ySe-dibenzylidenedulcitol. W. T.
H ask ins, R . M . H ann , an d  C. S. H udson  (J. Am er. Chem. Soc., 1942, 
64, 132— 136, 136— 137, 137— 140).— (a ) F isch er’s d ibenzylidene- 
dulcito l (I) (modified p re p .;  A., 1894, 395) is proved  to  be th e  
ay8 £-compound. P b(O A c),-A cO H  a tta c k s  (I) v e ry  slowly. W ith  
A c20 - C 6H 5N or R C 0C 1-C 5H 5N, (I) gives th e  ß z-diacetate, decom p. 
265°, -dichloroacetale, decom p. 228— 229°, -dibenzoate (II), dccom p. 
285°, and -di-y-tolucnesulphonate  (III), m .p. 215° (decom p.). W ith  
Ac20 -A c O H -(d ro p ) H 2SÖ4, (II) gives dulcitol ßz-dibenzoale aySf- 
tetra-acetate, m .p. 157— 158°. In  boiling C 6H 5N, (III) is unchanged 
and  /JySe-ditsopropylidenedulcitol a i-d i-^ -to Iu en esu lp h o n a te  (IV) 
gives a (C5i f 5N )2 com pound, m .p . 199—'200°. N a l-A c jO  
has no effect on (III) b u t converts (IV) in to  th e  a£-di-iodide. In  
boiling äq . N-H Cl-dioxan, (II) gives du lcito l a £-dibenzoate (V) (15), 
¿/-ga lac tito l aS-dibenzoate (29% ), and  a  sy rup  (56% ). W ith  N a 
and  th e n  C H 2PhCl in  boiling  d ioxan, (I) gives th e  ß s-(C H 2P h)2 ether 
(VI), decom p. 246— 250°, hydro lysed  b y  boiling aq . N -H C l-dioxan 
to  dulcitol ßz-(C H 2P h)2 ether, m .p. 168— 169°, w hich consum es 
1 H IO „  giving no C H 20 ,  and  consum es 1 Pb(O A c),, g iv ing dl- 
g lyccraldehyde /?-CH2P h  e th e r (semicarbazone, m .p. 132— 134°). 
(VI) is accom panied  by  som e ß-C H 2P h ether, m .p. 164— 165° ({- 
acetate, m .p. 204— 206°).

(b) Passage of HC1 in to  (V) and  PhC H O  gives ßySz-dibeitzylidene- 
dulcitol al-dibenzoate (VII). m .p. 119— 120°, converted  b y  A c20 -  
A c 0 H -H 2S 0 4 in to  dulcito l /¡ySe-te tra-aceta te  a£-dibenzoate  (VIII)* 
and  by  N aO M e-M eO H -C H C l3 a t  5° in to  2 : 3 : 4 :  5-dibenzylidene- 
dulcitol (IX), m .p. 149— 150°, th e  a £-diacetate (X), m .p . 168— 169°, 
of w hich (prep, by  A c20 - C 5H 5N) is also o b tained  from  dulcito l 
a {-d iaceta te  by  H C l-PhC H O .

(c) PhC H O , (V), and  ZnCl2 (pure) a t  23— 25° (not 60°) give only 
17%  of (VII) an d  67%  of a  (? stereo)isomeride (XI), m .p. 147—-148'". 
PhC H O -Z nC l2 converts (XI) in to  (VII), an d  A c20 - A c 0 H - H 2S 0 4 
gives (VIII). W ith  NaOM ci-M eOH-CHCl3 a t  5°, (XI) gives a  
ßyhz-dibenzylidenedulcitol (XII), m .p. 173— 174° [ a \-diacetate, m .p. 
167— 168°, converted  in to  (X) b y  PhC H O -Z nC l2 a t  60°]. (VII) and 
(XII) give a{-(C P/i,)s ethers, m .p . 184— 186° an d  240— 242°, and  
a^-di-p-toliienesulphonates, m .p. 167— 168° and  175—-176°, an d  
thence  (N aI-A c 2Q) a^-di-iodides, m .p . 127— 128° an d  162— 163°, 
respectively . M .p. (all papers) a re  corr. R . S. C.

Use of Bunte salts in synthesis, m .  Preparation of aliphatic 
disulphides. H . E . W estlake, ju n ., an d  G. D ou g h erty  (J . A vier. 
Chem. Soc., 1942, 64, 149— 150; cf. A., 1941, I I ,  184).— N aR S ?Oa 
(prep, in  situ ) w ith  I or H 20 2 in aq . E tO H  give R 2S2, y ields being 
R  =  B u“ 57, 56, n -heptyl (b.p. 143— 147°/5 m m .) 6 6 , 65, n -octyl 
(b.p. 178— 183°/5 m m .) 69, 52, n -dodecyl 35, ~ 7 0 ,  and  H-octadecyl 
49% , — , respectively . R . S. C.

Aliphatic sulphinic acids. I. Analysis and identification. P.
Allen, ju n . (J. Org. Chem., 1942, 7, 23— 30).— M g  alkanesulphinates, 
(R S 0 2)2M g,2H 20  (R  =  Me to  C leH 33 inclusive), a re  o b tained  from  
th e  requ isite  G rignard  reag en t an d  S 0 2. T h ey  are  insol. in  E tO H  ; 
th e  low er m em bers a re  sparing ly  sol. in  h o t  H 20  b u t  th e  h igher 
ones a re  insol. T h ey  are  very  read ily  electrified b y  frietion. T h ey  
are  stab le  in  H 20  a t  room  tem p , fo r several d ay s b u t  a re  qu ick ly  
oxidised w hen h eated . T he N a  sa lts  a re  o b ta ined  from  th e  Mg 
com pounds and  N a 2C 0 3 o r N aO H  or by  n eu tra lis ing  th e  free su l
ph in ic  acid  w ith  N a 2C 0 3. Owing to  th e ir  read y  ox id isab ility , th ey  
could n o t  be o b tained  q u ite  pure. D ry  N a  an d  Mg sa lts  a re  stab le  
in  a ir. T itra tio n  of th e  sa lts  w ith  oxidising agen ts in acid  m edium  
leads to  on ly  — 80— 90%  of th e  th eo re tical vals. In  alkaline so lu tion  
th e y  can  be accu ra te ly  t i t r a te d  po ten tio m etrica lly  w ith  K M n 0 4 o r 
Ca(OCl)2. A n o th er convenien t m ethod  is to  ad d  an  excess of 
K M n 0 4 to  th e  a lkaline  so lu tion  followed by  sufficient A s20 3 to  re ac t 
w ith  th e  M n 0 2 and  e x tra  K M n 0 4; th e  so lu tion  is acidified and, 
a f te r  d isappearance of th e  M n 0 2, is t i t r a te d  w ith  K M n 0 4 to  th e  
colorim etric o r  po ten tio m etric  end-poin t. In  n eu tra l so lu tion



163 A., II .—i, ALIPHATIC. 164

po ten tiom etric  t itra tio n  gives resu lts  a lm ost b u t  n o t q u ite  so good 
as those ob tained  in alkaline solution. T he h igher Mg sa lts  require 
a  p re lim inary  d igestion (40— 60 m in.) w ith  dil. N aO H  w ith o u t or 
w ith  an  insufficiency of K M n 0 4, a f te r  w hich th e  m ix tu re  is t i t r a te d  
h o t to  th e  po ten tiom etric  end-point. T he N a  sa lts  a re  transform ed  
b y  (CH 2B r ) 2 in boiling E tO H  in to  a^-dialkylsulphonylethanes, (n- 
R ’SO j-CH j'Jj, in w hich R  =  Me, m .p. 190°, E t,  m .p. 136— 137°, 
P r° , m .p. 159-3— 160-3°, B ua, m .p. 179-2— 180-2, amyl, m .p. 183-7— 
184-2°, hexyl, m .p. 177-5— 178-5°, heptyl, m .p. 176— 177-5°, oclyl, 
m .p. 172-8— 173-5°, nonyl, m .p. 172-5— 173-5°, decyl, m .p. 169-9-— 
170-9°, undecyl, m .p. 168-3— 169-3°, dodecyl, m .p. 165-8— 166-8°, 
tridecyl, m .p. 163-4—-164-1°, telradecyl, m .p. 160-9— 161-9°, penta- 
decyl, m .p. 158-7— 159-9°, hexadecyl, m .p. 154-6—-155-8°. The 
requ isite  N a  su lph inate  an d  E tI  in  boiling E tO H  afford E t undecyl, 
m .p. 76-5— 77-5°, dodecyl, m .p. 75-0— 76-0°, an d  hexadecyl, m .p.
77-0— 79-0°, sulphone. H . W .

Manufacture of aliphatic acids and their anhydrides.— Sec B., 1942,
I I .  48.

Production of esters.— See B., 1942, I I ,  49.
Manufacture of ¿3-chloropropionic acid.— See B ., 1942, I I ,  49. 
Hexoic acid esters.— See B ., 1942, I I ,  49.
Synthesis of methylated fatty acids. A. I i. Schneider an d  M. A. 

Spielm an (J . B iol. Chem., 1941, 142, 345— 354).— cyc/oHexanone 
and  n -C ,2H „*M gB r afford l-dodecyl-i^-cyclohexene  (43%  yield), b .p . 
140— 143°/l-5  m m ., oxidised by  C r0 3-a q . A cOH to E-ketostearic 
acid  (43%  yield), m .p. 86-5— 87°, reduced (Clcmmensen) to  stearic  
acid. «-C )2H 26-M gBr-ZnCl2- E t 20  and  C0Cl-[CH,]e-C 02E t  in C6H„ 
(in N ,) yield i-ketodocosanoic acid, m .p. 91-5° (62%  yield), converted  
by  Z n -H g  in E tO H  nearly  sa tu ra ted  w ith  HC1 in to  «-docosanoic 
acid, m .p. 79— 80-5° (85%  yield). S im ilarly  p repared  are  i-heto- 
tetracosanoic acid, m .p. 94— 94-5°, and  n -tctracosanoic  acid, m .p. 
82-5— 83-5°. CHMe(CO2E t) 2-N a O B u a-n -C ,0H 33X afford th e  E t 2 
ester and  thence  th e  d icarboxylic  acid, decarboxy la ted  a t  150—  
180°/10 m m . to  a -m ethy lstearic  acid, new m .p. 54-5° (amide, m.p.
104-5°). S im ilarly  p repared  are  a-methyl-eicosanoic acid, m .p. 61-5—• 
62° (amide, m .p. 108°), -docosanoic acid, m .p. 67— 67-5° (amide, 
m .p. 109— 109-5°), -telracosanoic acid, m .p. 72— 72-5° (amide, m .p.
111-5°), an d  -hexacosanoic acid, m .p. 75-5— 76° (amide, m .p. 113°). 
E t  i-ketoundecoate, b .p. 153— 154°/6 m m ., and  « -C ,4H 2,-M gB r- 
E t20  (in N 2) a t  25° afford, through th e  resu lting  ester, a  carboxylic 
acid, d eh y d ra ted  a t  180— 210° ( +  a  trace  of I) and th en  h y d ro 
genated  (P t, o r R an ey  N i a t  175°/160 a tm ., in  E tO H ) and  h y d ro 
lysed, to  give i-melhylletracosanoic acid, m .p. 51° (amide, m .p. 79—
79-5°); i-methyl-docosanoic acid, m .p. 45-5— 46° (amide, m .p. 78—
78-5°), an d  -hexacosanoic acid, m .p. 54— 55° (amide, 81— 81-5°), are 
also p repared . M orpholine ace ta te  and  CHMe.'CH-CHO give a 
m ix tu re  of polym eridcs, w hich a f te r  h ydrogenation  (R aney  Ni) yield 
on ly  k-C 8H 17-OH and  n-C 12H !6-OH. A. T . P .

Long-chain acids, m .  Bisnoroleic acid. P . C. M itte r and 
P . N. B agchi (J. In d ia n  Chem. Soc., 1941, 18, 461— 464; cf. A.,
1940, I I ,  203).— Me oleate  an d  M gM el give aa-dimethyl-Al-ocladecen- 
a-ol, b .p . 167— 172°/3 m m., converted  b y  successive trea tm e n ts  w ith  
B r—AcOH, C r0 3—AcOH, Zn—AcOH, an d  M cOH—H 2S 0 4 in to  M e  
¿.'l-heptadecenoate (M e noroleale), b .p . 159— 165°/6 m m ., w hich w ith  
M gM el y ields aa-dimethyl-AP-hepladecen-a-ol, b .p . 160— 164°/4 m m ., 
an d  thencc, b y  successive stages as above, M e  AC-hexadecenoate (Me 
bisnoroleale), b .p. 150— 155°/6 m m . (low yield). A. T . P .

Preparation of a-hydroxycarboxylic acids.— See B ., 1942, I I ,  49. 
Influence of halides on oxidation of ascorbic acid.— See A., 1942,

I I I ,  329.

Photochemical oxidation of chloral sensitised by bromine.— See
A., 1942, I, 179.
^Production of unsaturated aliphatic aldehydes.— See B., 1942, I I ,  

Syntheses in the carotenoid series. V. Preparation of higher 
aliphatic polyenealdehydes. J .  S ch m itt an d  A. O berm eit (Annalen,
1941, 547, 285— 292).— Self-condensation o f c ro tona ldehyde  (I) b y  
p iperid ine  a ce ta te  in 70%  E tO H  [w hereby O E t is n o t in troduced  
(cf. lit.)] a t  room  tem p , gives dodecapen taenal (II), m .p. 165°. 
Sorbaldehyde and  (I) give tetradecahexacnal, m .p. 192°, converted  
in to  pa lm itic  acid  b y  w ay  of M e-[CH:CH]e-CH:C(C02H ) 2 and  
Me-[CH;CH]7-C 02H. In  70%  E tO H , (I) and  (II) give hexadeca- 
h ep taena l, m .p. 216— 217°, b u t  in C6H c som e eicosanonaenal is also 
form ed. r .  s .  C.

Preparation of glyceraldehyde a-m ethyl ether.— See B „ 1942, I I ,  
60. 

Photolysis of keten in presence of hydrogen and methane.— See
A., 1942, I, 179.

Manufacture of unsaturated ketones and ketonic resins.— See B.,
1942, I I ,  51.

Thermal decomposition of acetone catalysed by iodine.— See A „ 
1942, I, 176.

-C H

Structure of vinyl polymerides. XII. Polymeride of methyl £jo. 
propenyl ketone. C. S. M arvel, E . H . R iddle, and J . O. Corner (J ^ 
Am er. Chem. Soc., 1942, 64, 92— 94; cf. A., 1941, I I ,  8 3 ).-  
CHjtCM cCOM e (I) in  u ltra -v io le t lig h t o r w ith  B z20 2 a t  25° gives

polym erides, mol. w t. (II) 
M e Me Me ~  11,200 and  ~ 3 6 ,0 0 0 , respect

ively ; a t  60° in COMe2 i t  gives 
a  polym eride, mol. w t. ~6000, 
or w ith o u t a  so lven t ~  12,000 
(cf. S taud inger et al., A., 1936, 
1336). T he p ro d u c ts  are ob
ta in ed  solid b y  add ing  the 
COMc2 so lu tion  to  H 20  (<100 
c.c. pe r g. of polym eride). The 

h ead-to -ta il s tru c tu re , [•CH,-CMeAc-]„, of (II) is proved  by  pyrolysis 
a t  270— 300° or 360° to  H 20  an d  a  COMe2-sol. polymeride  (III) {and 
a  little  (I) an d  COMe-CHMe-[CH2]2-CO-CMe:C H 2} w ith  loss of 63% of

Me
| C H ,

C H j - C ^ C M e -  
MeHC CHMe

« i Y Y V
MeC C C CO

w
CH CH CH 

( m . )

- r C H 2-CM.e 1 -
C H M e-O H J.

Y
(IV.)

th e  O, random  ring-closure requ iring  loss of 6 8 -8 % . T his s truc tu re  is 
confirm ed by  h ydrogenation  (R aney  N i; d io x an ; 175°/20001b.) to  the 
compound  (IV) (86-47% ring-closure), m .p. 195— 205°; th e  structure 
of (IV) is in  tu rn  p roved  by  analysis of th e  acetate and  chloroacetate, 
(prep, in  C5H 5N). R . S. C.

Structure and absorption spectra. IV. afi-Unsaturated ketones. 
R . B. W oodw ard (J . Am er. Chem. Soc., 1942, 64, 76— 77; cf. A., 
1942, I I ,  161).— In  calcu la ting  abso rp tio n  m ax. of o.f}-, f}f3-, or a/3/3- 
su b s titu te d  ajS-unsaturated ketones, each  su b s titu en t contributes 
11 m ¡i. (not 15) and  each exocyclic e thy len ic  linking an  additional 
5 m/i. T h e  ketones, m .p. 94° and  37°, ob tained  from  d i-A 1-cyclo- 
hexenylacety lene b y  H CO sH  are  p ro b ab ly  3-pentam ethylene- 

an d  -A’-hexahydro indone, respectively . R . S. C.
Cyclic methyleneimmes. IV. Hydrolysis of quaternary com

pounds. Preparation of secondary amines. J .  G raym ore (J .C .S ., 
1942, 29— 30).— AW'A,’"-T rim eth y ltrim e th y len etriam in e  (I) with 
P h S 0 2Cl in  E t20  yields bis(benzenesulphonmethylamidomethyl)methyl- 
amine, m .p. 122— 123°, hydro lysed  (dil. HC1 or N aO H ) to  CH 20, 
N H 2Me, P h S 0 2-NHMe, an d  an  u n stab le  product (II), 
C9H ,,N jC 12,4CH20 ,  m .p. 118— 120° (decom p.), hydro lysed  to  CH20  
an d  N H 2Me only. (I) w ith  />-C?H 4M e-S02Cl y ields (II), p- 
C .H 4M e-S02-NHMe, an d  tnethylenebis--p-ioluenesulphomnethylamide, 
m .p . 117— 118°, hydro lysed  to  C H 20  an d  j>-CsH 4Me*S02'NHMe. 
T he m echanism  of th e  reac tion  is discussed. A. L i.

4-Co-ordinated mercuric salts with diamines.— See A., 1 9 4 2 ,1, 180.
Amino-derivatives of pentaerythritol. n .  Thermal decompos

ition of the tetrahydrochlorides of tetrakismethylaminomethylmethane 
and tetrakisdimethylaminomethylmethane. G. M. Gibson, J .  Harley- 
Mason, A. L itherland , a n d  F . G. M ann. H I. Formation and thermal 
decomposition of som e quaternary salts of tetrakisdimethylamino- 
methylmethane. G. M. G ibson an d  F . G. M ann (J .C .S ., 1942, 163— 
175, 175— 181; cf. A., 1938, I I ,  474).— II . T he ietrahydrochloridc, 
m .p . 264° (decom p.), of te trak ism eth y lam in o m eth y lm eth an e  {di
hydrate, b .p . 245—-248°; telrahydrobromide [monohydrate, m .p. 266° 
(decom p.)]; (P /iS 0 2) 4 derivative , m .p . 239°} a t  275° yields a  mix
tu re  co n ta in ing  th e  dihydrochloride, m .p . 262— 263°, of ay-bismethyl- 
aminopropane  ( + H 20 ) , b .p . 141— 144° (dipicrate, m .p . 193— 194°) 
(synthesised from  Br-[CIT2]3-Br a n d  aq . E tO H -N H 2Me a t  120— 
130°). Telrakisam inom elhyl- ( + 4 H 20 ) , m .p . 100— 100-5°, with 
Me2S 0 4 y ields tetrakisdimethylaminomethyl-methane  (I), b .p . 248— 
249°/769 m m . [also p rep ared  from  C(CH2B r )4 an d  N H M e2 in  E tO H  
a t  170°], th e  te trah y d ro ch lo rid e  ( + 3 H 20”) of w hich w hen h ea ted  a t 
232— 233° evolves H sO a n d  C H 20 ,  g iv ing a  m ix tu re  containing 
N H 2Me, N H M e2, a n d  NM e3 hydrochlorides, a n d  th e  dihydrochloride 
(II),’ m .p . 260° (decom p.) {unaffected b y  boiling dil. HC1), of a  tert. 
amine  (III), C8H 18N 2, b .p . 150— 154° [dihydrobromide, m .p . 243° 
(d a rk en in g ); dihydriodide, m .p . 203— 205° (previous softening) r  
dipicrate, 185-5— 187-5°; bis-d-a-bromocatnphor-Tr-sulphonate (which 
could n o t be  resolved), m .p . 170— 176°, [iW]j>° + 5 5 6 °  in  H 20 ;  di- 
methiodide (IV), m .p. 216— 217° (decom p., p relim inary  darkening); 
dimethochloride ( +  H 20 )  (V), m .p . 184— 196° (efferv., resolidifying 
an d  rem elting  a t  200°); diaurichloride, m .p. 237— 238-5° (decomp.) ; 
platinicliloridc, m .p . 245° (decom p.); dimetliopicrate, m .p. 257— 
257-5° (d eco m p .); dimetho-d-camphorsulphonate (which could n o t be 
resolved), m .p . 261— 263° (slight softening), [Af]J? + 1 0 1 ° in  H a0 ;  
dibenzyliodide, m .p . 168— 169°; dibem ylpicrate, m .p . 199— 201°]- 
(II) in  eycZohexane is slowly hyd ro g en ated  ( P t0 2), rap id ly  after 
ad d itio n  of A cO H . (I ll)  in  H aO, o r (IV) in  M eOH, is com pletely 
hyd ro g en ated  to  CHM e3 a n d  N H M e?,HCl (or NM e,,H Cl) (no in te r
m ed ia te  p ro d u c t isolable). O x ida tion  (alkaline K M nO J or (V) 
y ields H 2C20 4 an d  C H 20  (no in te rm ed ia te  p ro d u c t isolable). O, 
does n o t affect (V), b u t  decom poses (III), no CO -com pound being
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detected in  th e  p ro d u c t. (I ll)  w ith  aq . B r gives only a  perbrom ide 
>'(?), b u t (II) w ith  B r in  CHCi3 y ields th e  d ihydrobrom ide of (II). 
t  CHMe(CH2B r ) 2 w ith  E tO H -N H M e 2 a t  130° yields ay-bisdimethyl- 

amino-fi-meihylpropane, b .p . 151— 152° (dihydrochloride, m .p . 233—  
234°; dibenzylpicrate, m .p . 169— 171°), th e  dimethiodide, m .p . 267'—- 
268°, of w hich could n o t be reduced ca ta ly tica lly . O H -C H (C H 2Cl) 2 
with E tO H -N H M e 2 a t  115— 120° yields ay-bisdimethylaminoiso- 
propyl alcohol, b .p . 80— 82°/17 m m . (dimethiodide, decom p. 250°), 
which could n o t be oxidised to  th e  ketone. CO(CH2Cl) 2 w ith  
MgJIeBr y ields ay-dichloro-ft-tiiclhylisopropyl alcohol, b .p . 71— 72°/ 
18 mm., w hich w ith  j3-C10H ,-O N a gives f}-hydroxy-f}-methyltrimethyl- 
enc-ay-bis-2-naphthyl ether, m .p . 151— 152°, an d  w ith  E tO H -N H M e, 
at 115— 125° yields ay-bisdimethylamino-fS-methylisopropyl alcohol, 
b.p. 80— 81°/20 m m . [dihydrochloride, m .p . 250° (efferv .); dipicrate, 
m.p. 172— 173°; dimethiodide, m .p . 176— 177° (monohydrate, m .p.
105— 110°)]. T h is could n o t be  d eh y d rated , b u t  w ith  SOCl2 in 
CHCla yields /?-chloro-ay-bisdimethylanuno-p-methylpropane," b .p . 81°/ 
15 mm. (dipicrate, m .p . 155— 156°). HC1 could n o t be elim inated  
from th is , w hich w ith  E tO H -K O H  yields ay-bisdimethylamino-p- 
cthoxy-p-methylpropane, b .p . 91— 92°/15 m m . [dimethiodide, m .p . 
140— 150° (eiferv., p revious softening)], b u t  its  dimethiodide, m .p. 
195— 196° (decom p.), w ith M eO H -K O H  (1 mol.) affords ay-bistri- 
mcthylammonium-ji-methylpropcnylene di-iodide (VI), m .p: 203— 204° 
[corresponding dimethopicrate, (VII), m .p. 245—-246° (decomp.)]. 
Excess of M eO H -K O H  yields NMe3,H I an d  a  com pound giving a 
2 : 4-d in itrophenylhydrazone, m .p. 174— 177°. (VI) is hydrogen
ated ( P t0 2) q u a n tita tiv e ly  to  NM es,H I an d  CHM e3. O xidation  
(alkaline K M n 0 4) of (VI) yields H 2C20 4, also ob ta in ed  (91%) from  
AcCOjH. W hen boiled w ith  H 20 - A g 20 , (IV) or (V) yields a  solution 
containing th e  ion (+NMe3-C H X H M c'C H 2)20  (VIII) [dipicrate, m .p. 
173— 174°; diaurichloride, m .p. 201— 202°; platinichloride, m .p. 
206— 207° (decom p.)], w hilst CMcCl(CH,-NMe3T)2 o r a n  old specim en 
of (V) yields (VII), th e  form er on prolonged bpiling w ith  AgaO giving 
(VIII). I t  is concluded th a t  (IV) an d  (VI) are  geom etrical isom er- 
ides, an d  th a t  (II) is NM e2,CH:CMe-CH2-NMe2. Acetonyltrim ethyl- 
ammotiium p ier ate (from  C H 2AcCI an d  aq . E tO H -N M e3) has m .p.
149— 150°. M ixed E t 2 cis- an d  irans-l-m ethyleyc/opropanedicarb- 
oxylate w ith  aq . N H , gives th e  m ixed a m id e -N H t sa lt, m .p . 167—  
169° (efferv., previous softening), a n d  w ith  N 2H 4,H 20  yields th e  
mixed dihydrazide, m .p . 167— 170°, w hich w ith  H N O a affords a 
small am o u n t of 2 : 3-diam ino-l-m ethylcyc/opropane (Bz2 de riv 
ative, m .p. 197— 200°). T rim ethy leneim ine w ith  M el in  E taO a t  
0° gives its  hydriodide, m .p . 146-5° [resolidifying an d  rcm elting  a t  
240—250° (decom p.)], b u t  w ith  M eO H -K O H , th en  M el a t  0°, yields 
li-incthyltriinethyleneimine methiodide, m .p . 225° (decom p.).

A. L i.
I I I .  Boiling E t I  an d  (I) y ield  th e  diethiodide, m .p. 128°, decom p, 

by h e a t in to  th e  m on o h y d rated  d ihydriod ide of th e  M e, base.
(I) and  a llyl iodide give th e  monoallyliodide, m .p . 145— 146° (decomp.) 
and 207° a f te r  re-solidification (monohydriodide, m .p . 157— 158°), 
converted b y  M el in to  th e  monoallyliodide monomethiodide, m .p. 
114— 115° (decom p.), w hich ap p ears to  afford th e  tetramethiodide, 
m;p. > 3 5 0 °, of (I) w hen hea ted . In  E t sO (I) an d  C H aP h I  give th e  
dibenzyliodide monohydrate, m .p. 128— 129° .(decom p.), an d  mono- 
benzyliodide, m .p . 146— 147° an d  190—-196° a f te r  re-solidifying 
(hydriodide, m .p. 170°). T he monobenzyliodide 'allyliodide has  m .p.
145— 146° (decom p.). U n d er o th e r conditions th e  reac tion  of th e  
base w ith  C H ,P h I  causes ru p tu re  of th e  am ine mol. w ith  th e  fo rm 
ation of NM e2I(C H 2P h ) 2 an d  th e  d ibenzyliodide of th e  "  py ro  ” 
base. T he th e rm al decom p, of these  p ro d u c ts  h as been studied .

H . W .
S tructure of sphingosine. H . E . C arter, F . J . Glick, W . P . N orris, 

and G. E . Ph illips (J. B iol. Chem., 1941, 142, 449—450).— Sphingos
ine is w-C!3H 27-CH:CH-CH (OH)-CH (NH 2)-CH2-OH (cf. K lenk  et al„ 
A., 1931, 829). Sphingosine su lp h a te  a n d  B zC l-aq . N a O H -E tsO 
give th e  N -B z  d eriva tive , reduced  (PtO j) to  W -benzoyldihydro- 
sphingosine (I), co nverted  b y  B zC l-C 5H 6N in to  th e  B z3 derivative , 
m.p. 144— 146° [hydrolysed by  h o t aq . a lka li to  (I)]. Since (I) is 
not oxidised b y  H I 0 4, i t  is p ro b ab ly  a n  oy-glycol, n o t an  af3 deriv 
ative (loc. cit.); (I), how ever, read ily  affords a  cyclic ace ta l w ith  
PhCHO-ZnCl2, a  reac tion  ch arac te ris tic  of e ith e r an  a/3- o r ay- 
glycol. A. T . P .

Quantitative investigation of amino-acids and peptides, v m .  
Solubility and specific rotations of / ( —)-leucine at 25°. M. P . S to d 
dard an d  M. S. D unn  (J . B io l. Chem., 1941, 142, 329— 343).—  
i(—)-Leucine (I) of h igh p u r ity  is p rep ared  b y  decom p, of th e  
recryst. m onohydrochloride, o b ta in ed  from  n a tu ra l leucine, w ith  
aq. N H 3 a t  p n  7. Solubility  of (I) is 2-19±0-01 g. pe r 100 g. H aO 
at 25-1 ±0-03°, a n d  [a]2„6 is + 15-2 0 ± 0 -0 4 ° in  6 N-HCI, o r - 1 0 - 5 7 ±
0-04° in H jO ; ash, H aO, Cl, N H 3, Fe11, Fem , an d  P 0 4 c o n ten t are 
negligible (< 0 -0 0 4 % ), m eth ion ine co n ten t i s ~ 0 T % ,  a n d  N H 2-acids 
other th a n  (I), ~ 0 -5 % . A. T . P .

Manufacture of acetonitrile.— See B ., 1942, I I ,  52.

II.— SUGARS AND GLUCOSIDES.
P-Form of the Cori ester (rf-glucopyranose 1-phosphate). M. L.

Wolfrom, C. S. Sm ith , D . E . F le tch er, an d  A. E . B row n (J. Atner.

Chem. Soc., 1942, 64, 23— 26).— (CHaP h )a )3-d-glucopyranose te t ra 
ace ta te  1-phosphate (prep, described ; 73%  y ie ld ; cf. Zervas, A., 
1939, II , 360) w ith  H 2- P d O in  abs. E tO H  etc. gives ¡¡-d-glucopyranose 
dibrucine 1-phosphate (I), m .p . ( +  10H 20 )  160— 165° (decom p.; 
s in te rs  a t  120— 12 2°) an d  (anhyd.) 162— 166° (decom p.), [«]aI»2 B 
( +  10H20 )  —2 0 ° in H 20 .  T he isom eric a -salt (II) has m .p. (- |-8H 20 ) 
173— 178° (sinters a t  165°) a n d  (anhyd.) 182— 184° (decomp.), 
[ojijffi.t (4 -8 H 20 )  + 0-5° in H aO. T h e  ro ta to ry  d ispersions of (I) 
an d  (II) are  described. H ydro lysis of (I) b y  n-H C I a t  33° is fa ste r 
th a n  th a t  of (II). D erivation  of cellulose from  /3- a n d  of s ta rch  an d  
glycogen from  a-d-glucopyranose I-p h o sp h a te  m akes i t  p robable  
th a t  th e  form er ex ists in  n a tu re . R . S. C.

Polymorphism of ¿/-galactose diethylmercaptal penta-acetate.
L. I I . W elsh and  G. L . K eenan  (J . A tner. Chem. Soc., 1942, 64, 183—  
186).— T his substance  ex ists in  form s of in itia l m .p. 76-5— 77°,
80-5— 81°, an d  90-5— 91°. P ho tom icrographs a re  given.

R . S .C .
Structure of A^-rA-glucosidosulphanilainide. C. E . B raun , J. L. 

Towle, an d  S. H . Nichols, ju n . (J . Org. Chem., 1942, 7, 19— 22).—  
C autious add itio n  of /3-acetobromo-if-glucose (I) in an hyd . CHC1, to  
a  w ell-stirred m ix tu re  of ÿ -N H j'C jH ^ S O j-N H j (II), ÀgaO, an d  C aS 0 4 
in an h y d . d ioxan  gives d-glucosidosulphanilam ide te tra -a c é ta te , 
m .p. 191°, [a]]) -7 8 -4 °  in  an hyd . C sH jN , -6 2 -6 °  in  CHC13, de- 
a ce ty la ted  to  AM-i/-glucosidosulphanilam ide (III), m .p . 204° when 
very  slowly hea ted , [a]^3 —119-6° in  H aO, [a]ï>4 +29-7° in  OTn- 
HC1, iden tica l w ith  th e  p ro d u c t of K uhn  an d  B irkofer (A., 1938, 
I I , 173). T h e  conclusion th a t  th e  glucose residue is a tta ch ed  to  N* 
in (III) depends on th e  fac t th a t  it, w hen com pared d irec tly  w ith  
(II) an d  ¿>-'NH2-C6H j-S 0 2-NHAc, fails to  y ield  a  p icra te , a  p icram ide, 
a  su b s titu te d  th iocarbam ide  w ith  a-C10H ,-N C , an d  fails to  give a 
positive  reac tion  w ith  E h rlich ’s reagen t. I ts  m ode of synthesis 
from  (I) ap p ears to  ju s tify  th e  conclusion t h a t  (III) is a  j8-glucoside. 
On an  equal w t. basis (III) is on ly  ab o u t h a lf as active  ag a in st 
s trep tococci as (II) an d  is n o t less toxic. E v en  if  th e  difference in 
mol. w ts. is considered (H I) is still s lig h tly  less active  th a n  (II). 
H ow ever, th e  g rea te r solubility  o f (III) in  H ,0  m ay  be advan tageous.

H . W .
Acetate, m.p. 172-5— 173°, of a pentahydroxychalkone hexoside 

from Coreopsis gigantea,— See A., 1942, I I I ,  360. 
Recent progress in the chemistry of pectic materials and plant 

gums. E . L. H irs t (J .C .S ., 1942, 70— 78).— A review . A. Li.
A'-Ray and electron microscope studies of the processes in the 

grinding of cellulose. K. Hess, H . Kiessig, and  J. G underm ann (Z. 
physikal. Chem., 1941, B, 49, 64— 82).— Changes in  s ta te  of cellulose
(I) fibres b y  m echanical destruction  have  been  s tud ied . T h e  d is
tr ib u tio n  to  p rim a ry  fibrils of 100— 750 a . th ick n ess has been dem on
s tra te d . AT-Ray in v estiga tions have  show n th a t  th e  la ttice-o rdered  
s ta te  of th e  fibrils d isappears b u t ro appears on  tre a tm e n t w ith  H aO 
n o t as (I) b u t as h y d ra te d  (I). A d im in u tio n  in  v iscosity  on g rin d 
ing  is a tt r ib u te d  to  processes w hich occur inside th e  p rim ary  fibrils. 
On con tinued  g rind ing  th e  p rim ary  fibrils becom e curled  a n d  m a tted  
to g e th e r in  clum ps w ith o u t a n y  d iscernib le frac tu re  of th e  fibrils. 
T h e  changes in  p roperties o f th e  p ro d u c t arise n o t on ly  from  su r
face en largem en t b u t  also from  changes of s ta te  occurring  inside 
th e  prim ary ' fibrils. W . R. A.

Oxidation of cellulose by nitrogen dioxide. E . C ., Y ackel .an d  
W . O. K enyon  (J. A m er. Chem. Soc., 1942, 64, 121— 127).—-K eeping  
co tto n  in  N 20 4 o r c ircu la ting  N 20 4 over i t  gives oxidised cellulose, 
.which is fluffy, w hite, non-friable, and- has h igh affin ity  for basic 
dyes. I f  th e  C 0 2H  is >  15% , th e  p ro d u c t is ind istingu ishab le  from  th e  
s ta r tin g  m ateria l. If th e  COaH  is < 1 5 % , som e surface harden ing  
an d  shrinkage occurs. I f  th e  C 0 2H  is > 1 3 % , th e  p ro d u c ts  a re  sol. 
in  2 %  aq . N aO H , dil. aq . N H 3, N a,C O j, w arm  aq . CSH 5N, o r aq. 
q u a te rn a ry  N H 4 hydrox ides; p ro d u c ts  con ta in ing  < 1 3 %  of C 0 2H 
swell b u t  do n o t dissolve. Insol. sa lts  a re  ob tained , e.g., th e  B a 
salt, from  th e  hydrox ide  or b y  d isp lacem en t of A cOH from  ace ta tes . 
C 0 2H  is b e s t de te rm ined  b y  a  m odification of th e  C O ,-evolution 
m eth o d  used  for u ron ic  ac ids; d isp lacem ent of A cO H  from  aq . 
Ca(OAc) 2 gives lower resu lts  for h igh ly  oxidised products , p ro b ab ly  
owing to  incom plete p en e tra tio n  of th e  reagen t o r ad so rp tion  of 
A cO H . In te ra c tio n  w ith  N ,O t is a t  first rap id , b u t  la te r  m uch 
slower. C orrelation  of th e  ra tio  of re a c ta n ts  w ith  com position  of 
th e  p ro d u c t is good. R . S. C.

Properties of cellulose oxidised by nitrogen dioxide. I. C. C.
U nw in an d  W . O. K enyon  (J . A tner. Chem. Soc., 1942, 64, 127—  
131).— O xidation  of co tto n  b y  N 20 4 (see preceding ab strac t) gives 
oxidised cellulose (I) con ta in ing , a f te r  sufficiently long in te rac tio n , 
~ 2 5 %  of COsH . D eterm ination  of C 0 2H  b y  (a) d issolu tion  in  
w arm  aq . C SH SN a n d  la te r  ad d itio n  of O-SN-NaOH a n d  (6) d is
solution in  aq . CsH 5N -0-5N -N aO H , followed in  b o th  cases b y  back- 
t itra tio n , is described. M ethod (a) gives low results, sim ilar to  
those  of th e  Ca(OAc), m e th o d ; m eth o d  (b) gives resu lts  sim ilar to  
those  of th e  C 0 2-evolution m ethod , w hich is considered b e s t o f all. 
Cu no., d e term ined  b y  th e  F o rest P ro d u c ts  L ab o ra to ry  m ethod, 
increases to  71-0; th e  K n ech t-T hom pson  m ethod  gives m uch  lower 
resu lts ; reduction  of Cu sa lts  is considered to  be e n tire ly  due to  
fission o f uronic acid  u n its  to  give CHO during  d igestion w ith  th e



A., II .— in , HOMOCYCLIC. 168

reagen ts. A ceta tes a re  best analysed  b y  a. d istillation  m ethod. 
Y ields of fu rfu raldehyde are  ~ 6 0 % , com parable w ith  those  from 
alginic an d  pectic  acid. CO ,H  a n d  acylable O H  accoun t for all th e  
o riginal O H . I t  is concluded th a t  ox idation  b y  N 20 4 a tta ck s  
p rim ary  O H  w ith o u t affecting sec. O H  an d  in fully  oxidised m ateria l 
all CH j-O H  are  converted  in to  CO.H . R . S. C.

New microchemical reaction for cellulose. E . E . P o s t and J . D. 
L auderm ilk  (Stain Tech., 1942, 17, 21— 24).— 3 drops of 2%  I  in 
5%  K I, d ilu ted  w ith  9 vols. of H 20  contain ing  0-28%  of glycerol, 
are  app lied  w ith  a  glass rod , left for 30 sec., an d  b lo tted  dry . T hen 
I drop  of sa tu ra ted  aq. LiCl is added, a n d  th e  prep , covered and 
exam ined. T he blue colour reac tion  for cellulose develops w ith in  
5 m in. E . E . H .

Relation between the method of preparation, distribution of sub
stituents, and solubility in water or alkali of methyl and ethyl ethers 
OÍ cellulose. J- F . M ahoney and  C. B. P u rv es (J. Am er. Chem. Soc., 
1942, 64, 16— 19).— F ive  H 20 -  o r alkali-sol. m ethyl- and  ethy l- 
celluloses a re  p a r tly  esterified w ith  />-GlH4M e-S02Cl in C 5H SN 
(heterogeneous m ixtures) an d  th e  am o u n ts of p rim ary  O H  determ ined 
b y  conversion of th e  p ro d u c ts  in to  6-iodides. T h e  am oun ts of 2 : 3-
4- 3 : 4-glycol are  de term ined  b y  H I 0 4. A lkylation  in a  q u a te rn a ry  
N H j base  gives p ro ducts in  w hich OAlk is uniform ly d is tr ib 
u ted  along th e  chain, b u t  th e  techn ical heterogeneous a lky la tion  
of alkali-cellulose leads to  non-uniform  d is tr ib u tio n ; m oreover, the  
ra tio  of p rim ary  to  sec. OH  a lk y la ted  is h igher in th e  form er th an  
in  th e  la t te r  reaction . S teric  effects p ro b ab ly  accoun t for th is 
difference. R . S. C.

Methods for investigating the distribution of ethoxy-groups in a 
technical ethylcellulose. J . F . M ahoney and  C. B. P u rv es (J. Amer. 
Chem. Soc., 1942, 64, 9— 15).— O xidation  of a  technical e th y l
cellulose (I) (2-48 O E t p e r  glucose u n i t;  mol. w t. 232) b y  Pb(O A c)4 
shows presence of 0-01 u n it  of 2 : 3-glycol. T h a t  of th e  ethylgluco- 
pyranosides (ob tained  b y  hydrolysis) b y  H I 0 4 shows 0-25—-0-29 
u n it  of 2 : 3- +  3 : 4-glycol. T h a t  of th e  derived free sugars by  
Pb(O A c)4 shows 0-13— 0-15 u n it  of 1 : 2-glycol. T hus, 0-13—0-15 
free OH  per glucose u n it  occurs in  position  2 an d  0-24— 0-28 in 
position  3. In te ra c tio n  of (I) w ith  ^-C jH iM e-SO jC l (II) in C5H SN 
(hom ogeneous solution) a t  20° is followed for 6 m onths b y  de te rm in 
a tio n  of S and  O E t in  th e  p ro d u c t and  periodic conversion thereof 
in to  th e  6-iodide b y  N a l in  (CH2Ac)2 ; th is  shows 0-124 free p rim ary  
O H  per u n it  in (I). M athem atica l analysis of th e  reac tion  ra te  
(unimol.) w ith  (II) shows ra p id  esterification  of 0-151 OH per u n it 
a t  C(2) an d  slower esterification  of 0-245 OH  a t  C<3), these  estim ates 
be ing  m ore accu rate  th a n  those  given above. F irst-o rd er consts. 
for reac tion  w ith  (II) are  16, 2-3, an d  0-07 for OH  in positions 6, 
2, an d  3, respectively . R . S. C.

I I I .— HOMOCYCLIC.
Oxidation ol cyc/ohexane.— See B., 1942, I I ,  52.
Synthesis of condensed ring systems. VII. Successful use of 

ethylene in the Diels-Alder reaction. L. M. Joshel and  L. W . B utz  
(J . Am er. Chem. Soc., 1941, 63, 3350— 3351).— C2H 4 w ith  (CH2:CH )2 
a t  200°/4600 lb. gives < 1 8 %  of cyclohexene, w ith  (CH2!CMe)2 a t 
200°/6200 lb. gives 50%  of 1 : 2-dim ethylcyc/ohexene, and  w ith  
eyc/opentadiene a t  190— 200°/5800 lb. gives 74%  of á\cyclo[2 : 2 : 1]- 
A’-hep tene. R . S. C.

Preparation of A6:*(U)- , A7:0(U)-, A7:l1-, and A8:14-cholestadienes.
J . C. E ck  an d  E . W . H ollingsw orth  (J. Am er. Chem. Soc., 1942, 64, 
140— 144).— A‘-Cholesten-7-one and  A l(OPr0)3-P r0 O H  give A8- 
cholesten-l-ol, m .p . 79— 80°, [a]£  + 4-2° in  CC14, d eh y d ra ted  by  HC1- 
E tO H  to  A ,:sl-u >-cholesladieite, m .p. 84— 85°, [a ]$  + 1 -1 ° in CC14 
(absorption  m ax . ~ 2 4 5  m/x.). A8-Cholestene (I) and  H g(O Ac)2-  
E tO H -A cO H  give A7:t í̂v>-cholestadiene, m .p . 83— 84°, [a]j,° +31-3° 
in  CHClj (absorp tion  m ax. 243 m/i.), also ob ta in ed  by  Br-CHC13 
a t  —75°. W ith  B zO jH  in  CHC13, (I) gives A7:l i -cholesladiene, m .p. 
82— 83°, [a]j> — 93-2° in  CC14 [absorption  m ax. 242 an d  250 m u .; 
(:C H -C 0),0  adduct, m .p. 170— 174°]. A8<14>-Cholestene (II) an d  
B zO jH  ¡jive A s : l i-cholestadiene, m .p. 83— 84", [a]?,0 — 23-0° in CC14 
(absorption  m ax. 245 m/i.), also ob ta in ed  b y  S e 0 2 in  .boiling E tO H  
(product, [a]j,3 — 19-7°), B r-M eO H -E tjO , o r CrÓ3, g iv ing  no 
(:CH-CO)sO ad d u ct, and  hyd ro g en ated  (Pd) to  (II). [o] a re  com 
p ared  w ith  those  of sim ilar com pounds. B r-titra tio n s  are  discussed.

R . S. C.
Catalysts for polymerisation of benzyl chloride.— See A., 1942, I, 

177.
/j-Cymene. VII. Simultaneous nitration and partial dealkylation 

of />-cymene. T . F . D oum ani and  K. A. K obe (J. Org. Chem., 1942, 
7, 1— 5 ; cf. A., 1940, I I ,  162).—^>-C6H 4Me-NOj, o b ta ined  w ith  
1 : 4 :  2-C ,H 3M ePr0-NO2 by  th e  m o non itra tion  o f />-C,HjM ePr0, is 
d erived  b y  th e  rep lacem ent of Pr0 by  N 0 2. T h e  sp en t m ixed  acids 
co n ta in  P r iO H  a n d  COMet, th e  la t te r  a rising  by  ox idation  of a  p a r t  
of th e  form er. H . W .

Preparation and reactions of 4-am yl-w-xylenes. D . N ightingale  
a n d  O. G. Shanholtzer (J. Org. Chem., 1942, 7, 6— 14).— In  th e
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reac tion  betw een decahydronaph tha leue, A-neopentyl-m-xylenc, b .p ., 
97— 98°/10 m m ., an d  A1CI3, th e  neopcn ty l rad ical is cleaved to  fora:-., 
isopen tane in  20%  yield. T h is is th e  first p rim ary  a lky l radical * 
to  reac t in  th is m anner. T he b ranched  sec.-amyl radical gives a  larger 
y ield of m ixed p en tan es in  th is  reac tion  th a n  do th e  tw o  straight- 
chain  sec.-amyl radicals. 5-<eW.-Amyl-»!-xylene (I), b .p . 102— 103°/
14 m m ., o b ta ined  from  »«-xylene, A1C13, a n d  /cW.-CsH n Cl, gives the 
h ighest y ield  of isopentane. 4-tert.-Am yl-m -xylene  (II), m .p .-93— 
95°/14 m m ., is derived  from  Hi-xylene, teW.-C6H ,,-O H , a n d  H 2S 0 4. 
T h e  following -m -xylenes a re  described : 4-n-amyl-, (III), b.p . 123— 
124°/16 m m ., 4-iso am yl (IV), b.p . 116— 117°/15 m m .; 4-f}-amyl (V), 
b .p . 102— 103°/11 m m ., 4-/3-AQ-penienyl-, b .p . 104— 113 mm.;
4-£-Y-methylbulyl (VI), b .p . 100— 102°/13 m m .; 4-p-y-methyl-AP- 
butenyl-, b .p . 106— 110°/16 m m .; 4-y-n-am yl- (VII), b .p . 105— 106°/
13 m m .; i-y -A Y-pentenyl-, b .p . 103— 105°/16 m m .; 4-a-p-meihyl- 
n-butyl-, b .p . 108— 111°/13 m m .; 4-a-P-methyl-Aa-butenyl-, b.p. 
107°/10 fhm. T h ey  are  ob ta in ed  b y  C lem m enscn reduction  of the 
requ isite  ketones, of w hich 2 : 4-dimethylisovaIerophenone, b .p . 131— 
132°/12 m m . (semicarbazone, m .p. 196°), a n d  2 : 4-dimethylpivalo- 
phenone, b .p . 107— 109°/6 m m ., w hich does n o t y ield a  sem icarb
azone, a re  new. T he 4-n- and  4-tso-valeryl ketones give solid by
products, C2,H 3S0 2, m .p . 146° a n d  139— 140°, respectively, m- 
X ylene is transform ed b y  C H 20  an d  conc. HC1 in to  2 : i-dimethyl- 
benzyl chloride (VIII), b .p . 92— 94°/8 m m .; (I), (II), and  (III) 
a re  converted  sim ilarly  in to  th e ir  C H tCl derivatives, b .p . 120— 
128°/3 m m ., (IX), b.p . 115— 123°/4 m m ., a n d  b .p . 125— 135°/3 mm.
(X). (VIII), (IX), an d  (X) are  converted  b y  an  excess of N H .A c a t 
190— 220° in to  th e  C H ^ N H A c  com pounds, m .p . 109°, 150°, and 
105°, respectively . N itra tio n , reduction , an d  subsequen t acylation 
of (I)— (VII) gives th e  (N H A c )2- an d  (N H B z) ..-derivatives, m .p. 304° 
an d  302°; —  an d  308°; 234° an d  220°; —  an d  208°; 234° an d  241°; 
264° an d  234— 235°; 279— 280° an d  252— 253°, respectively .

H . W.
Polycyc/ohexylnaphthalenes.— See B ., 1942, I I ,  52.

9-Vinylphenanthrenes. m .  a-9-Phenanthrylstilbene. 'F .  Bcrg- 
m an n  (J . A m er. Chem. Soc., 1942, 64, 69—-72).— a-9-Phenanthryl- 
stilbene (I), m .p . 167°, p rep ared  from  ajS-diphenyl-a-9-phenanthryl- 
e th y l alcohol (A., 1940, I I , 308), is accom panied  b y  a  sm all am ount 
of an  isomeride (II), m .p. 140°. (I) and  (II) are  show n to  have the
Ph  in  trans- a n d  cis-positions, respectively . A trace  of I in boiling 
P h N 0 2 converts (II) in to  (I). In  E t aO, (I) gives a  L i2 derivative, 
converted  b y  E tO H  in to  a-'i-phenanthryldibenzyl (III), m .p. 197°, 
and  a  little  §-benzyl-\&  : -kx-dihydro-l : 2 : 3 ; 4 -dibenzofluorene (IV), 
m .p . 236°, o r by  C 0 2 in to  ap-diphenyl-a-$-phenanthrylsuccinic 
anhydride  (V), m .p. 256— 258° (decom p.). In  boiling A c20 ,  (V) 
gives compounds, C2,H 180 2, m .p . 276°, and  C28H 20O2, m .p. 248— 
249s (w ith C H 2N a gives a  ? M e  ester, m .p. 175— 176°, v e ry  resistant 
to  H I). T he L i2 d e riv a tiv e  of (II) w ith  E tO H  gives (III) and 
traces of \Q-phenyl-l : 2 : 3 : i-dibenzoplienanthrene (VI), m .p . 185°, 
b u t  w ith  C 0 2 a t  0° gives (VI) an d  an  am orphous acid, w hich gives 
no anh y d rid e  b u t  in  h o t Ac20  yields 2-phenyl-3-Q'-phenanthryl- 
indone, m .p . 255°, an d  C 0 2. R . S. C.

Hydrogenation of jS-iminonitriles. H . A dkins an d  G. M. W hitm an 
(J . Am er. Chem. Soc., 1942, 64, 150— 154).— C H 2R-CN (R  =  H, 
Me, E t, P ra, o r Ph) gives, b y  th e  T horpe  reaction , 
C H 2R-C(:NH)-CHR-CN or p ro b ab ly  C H 2R-C(N H 2):CR-CN. H ydro
genation  (R aney  Ni) read ily  gives C H 2R -C H (N H 2)-CH R-CH 2-NH. 
b u t C H ,R -C H (N H ,)-C H R -C N  could n o t be ob ta ined . E x cep t when 
R  =  Ph , a  little  hydrogenolysis fb N H 2-C H (C H 2R ) 2 (not form ed by 
w ay  of th e  diam ine, w hich is stable) occurs; if R  =  Ph , 2%  of 
Ph-[C H 2]2-N H 2 is form ed. N H :C B u°-C H Pr“-CN ex ists as trim eride 
in  freezing and  as d im eride in boiling C ,H e and as so lvate  in boiling 
E tO H . NPh:CM e-CH2-CN (I) (prep, from  NH ICM e-CHyCN by 
N H 2P h -A c 0 H -H 20 )  is dim eric in  boiling C ,H , an d  so lva ted  in 
E tO H . Bu°CN an d  /J-piperidinocinnam onitrilc (II) are  monomeric 
in  C 6H 8. H ydrogenation  of (I) gives N H .P h  (73— 84%), 
N H 2-CHM e-[CH .],-N H 2 (8 %), a n d  ?
N H B u a-CHMe-[CH2]2-NH-CHM e-CH2-CN. H yd ro g en atio n  of (II) 
leads on ly  to  hydrogenolysis of th e  p iperid ino-group. H ydrogen
a tio n  (R aney  N i; 70— 126°/lo0 a tm .) of N O j-CH j-CH Ph-CHyCO Ph 
gives flb-diphenyl-n-butylamine, b .p . 144-5°/l m m . (3-nitrophthal- 
im ide, m .p . 129-5°; phenylthiocarbamide, m .p . 191— 191-5°). Addi
tio n  of C H jPh-C N  a n d  th en  of M el to  N a N H 2- E t 20  gives 
CHPhMe-CN, converted  by  C H 2Ph-M gC l-E t20  in to  
CHPhM e-CO-CH2P h ; w ith  N H 3- H 2-R a n e y  N i in  d ioxan  a t  150°/ 
100 a tm ., th is  gives p-amino-ay-diphenylbulane, b .p . 142-5°/51— 54 
m m . (hydrochloride, m .p . 174— 175-5°; picraie, m .p. 190-5— 191-5°; 
Z-nitroplithalimide, m .p . 152— 153°; phenylthiocarbamide, m.p.
146-5— 147°). ay-Diamino-fi-tnethyl-n-pcntane, b .p . 110°/88 mm.
[platinichloride, m .p . 237° (decom p.)], ay-diamino-fi-ethyl-n-hexane, 
b .p . 99°/17 m m . (dihydrochloride, m .p . 153— 165°), z-am ino-n- 
nonane, b .p . 78°/20 m m . (hydrochloride, m .p. 178— 180°; picrate, 
m .p . 149-5—-150°), z-amino-h-methyl-n-nonane, b .p . 87— 90°/18 mm.
(picrate, m .p . 153-5— 154-5°), ay-diamino-fi-n-propyl-n-heptane, b.p. 
100°/5 m m . [dihydrochloride, m .p . 106— 110° (decom p.)], an d  ay- 
diamino-pS-diphenylbutane, b .p . 166— 168°/l-5  m m . (dihydrochloride, 
m .p. > 280°), a re  inciden ta lly  p repared . R . S. C.
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Hydrogenation ol primary arylamines.— See B., 1942, I I ,  95. 

Action of chlorine on arylthiocarbimides and reactions of noeyano- 
dichlorides. I I . G. M. D yson and  T . H arrin g to n  (J .C .S . , 1942,
150— 153; cf. A., 1940, I I , 125).— A modified schem e is proposed 
for th e  action  of Cl2 on P h N C S ; th e  un stab le  add itiv e  com pound, 
probably NPh!C(SCl)-NPh-CSCl (cf. loc. cit.), is converted  b y  N aO H  
into 1-anilinobenzthiazole. PhN C S-N Ph:C C l2-C l2 give (m ainly) 
/>-C„H4Cl-N:CCl2, b .p. 220— 220°, converted  b y  N H 2P h -C 6H„ 
(reflux) in to  s-diphenyl-'p-chlorophenylguanidine hydrochloride, m .p. 
256° (some trip h en y lg u an id in e  hydrochloride  is form ed). NPh!CCl2 
and I\ 'H P h 2 in C1H 1CAi yia\d.pentaphenylguanidine hydrochloride, m .p. 
227°; o-, in-, o r^ -C 6H 4Me-N:CCl2 s im ilarly  gives s-telraphenyl-o-, m .p. 
172°; -m-, m .p. 174-—176°, and  -■o-lolylguanidifie, m .p. 175°, respect
ively. T e rtia ry  am ines do n o t reac t u n d e r th e  conditions, p- 
C„H4Me-N:CCl2 o r  />-j\r0 2-CaI I 4-;\'!CCl2 an d  E tO H  (reflux) giye p- 
lolyl-, m .p. 51°, o r p-nitrophenyl-arethane, m .p. 127°, respectively, 
in excellent yield, w hereas NPh'.CCl, o r » i-N 0 2'C 6H 4-N;CCl2 y ields 
the respective u re th an e  an d  N H 2Ph,H C l or j« -N 0 2-C<H 4-N H 2,HC1, 
respectively, m - o r o-CsH 4Me-N!CCI2 affords th e  respective u re th an e  
and a  hydrochloride, C20H 22O 2N 2,HCl, m .p . 270°, o r a  substance 
(contains N  a n d  Cl), m .p. 108°, respectively . N P hX X l2 a n d  PhO H  
at 150° give Ph phenylimidocarbonate, m .p. 136°, an d  sim ilarly  p re 
pared are  p -tolyl phenyl-, m .p . 110°, P h p-tolyl-, m .p. 108°, p -tolyl
0-tolyl-, m .p . 115°, P h p-broinophcnyl-, m .p . 154°, P h p-nitrophenyl-, 
m.p. 165°, an d  p -chlorophenyl p-nitrophcnyt-imidocarbonate, m .p . 185°. 
Interaction of NPhICC12 w ith  CeH e-A lC l3 gives N H P hB z, p robab ly  
through N PhIC Ph-O H . A. T . P .

8-Substituted semicarbazides. II . Semicarbazones of aldehydes 
and ketones. R . B arré  an d  L . P iché (Cañad. J .  Res., 1942, 20, B, 
17—20; cf. A., 1942, I I ,  8 8 ).— 8-^-N itrophenylsem icarbazones are  
most su itab le  for d e te rm in a tio n  of a ldehydes a n d  ketones, being 
very rap id ly  and  q u a n tita tiv e ly  p p td . T he following are  described :
S-p-nitrophenyl-, m .p. 191° (hydrochloride, m .p. 215°), 8-2 : A-dinitro- 
phenyl-, m .p . 178°, S-p-nitrobenzyl-, m .p. 164° (hydrochloride, m .p.
195— 197°), S-p-xenyl- (hydrochloride, m .p. 308°), a n d  8-4'-nitro- 
xenyl-semicarbazide, m .p. 178° (hydrochloride, m .p. 219°); glucose-
1-phenyl-, m .p . 161°, -S-p-bromophenyl-, m .p . 168°, -benzyl-, m .p. 
115°, -p -xenyl- (I), m .p. 194°, -nitroxenyl-, m .p . 172°, an d  -xanthyl- 
(II), m .p. 183°, -semicarbazone; acetone-2 : 4-dinitrophenyl-, m .p. 
248°, -p-nitrobenzyl-, m .p . 162°, --p-xenyl- (III), m .p . 228°, and  
-nitroxenyl-, m .p . 261°, -semicarbazone-, acetone-, m .p . 264°, benz- 
aldehyde-, m .p. 235— 236°, m -nitrobenzaldehyde-, m .p . 276°, vanillin-, 
m.p. 261°, glyoxylic acid-, m .p . 249°, pyruvic  acid-, m .p. 261°, and 
glucose-, m .p. 192— 193°, -S-p-nitrophenylsemicarbazone. Solubilities 
of th e  nam ed  an d  o th e r COMe2 an d  glucose d e riva tives a re  recorded : 
those of (I), (II), an d  (III) a re  v e ry  low, b u t th e  com pounds form  
gels and  i t  is d ifficult to  d eh y d ra te  th em . R . S. C.

Direct introduction of the am ino- and substituted amino-groups 
into the aromatic and heterocyclic nucleus. VI. Action of alkali 
diphenylamides on aromatic nitro-compounds. F . W . B ergstrom ,
I. M. G ranara , and  V. E rickson  (J. Org. Chem., 1942, 7, 98— 102). 
—P h N 0 2 reac ts  fa irly  read ily  w ith  a  so lu tion  of N a N P h 2 o r K N P h 2 
in liquid N H S a t  —33°, g iving N P h^C jH j-N O j-i', m .p. 141-4— 142-6°, 
optim um  yields (45%) being secured w ith  an  ex cess  of P h N O a. 
Reaction occurs also in  E t20  b u t  is m uch less com plete in C 6H 6. 
In liquid N H , a t  room  tem p , an  unidentified p ro d u c t, m .p . 201—  
212-5°, is also ob ta in ed  a n d  th is  is th e  sole isolable p ro d u c t w hen 
an excess of K N P h a is used un d er these  conditions. B a (N P h 2) 2 
resembles N a N P h 2 in  its  action . N H Ph-C 6H 4-N 0 2-£, m .p. 132-5— 
133-5°, a n d  large am o u n ts  of ta r  resu lt from  K N H P h  a n d  P h N 0 2 
in liquid N H , a t  —33° w hereas a n  un identified  m ateria l, m .p . 157—  
158°, is derived  from  K N H P h , P h N 0 2, an d  K N 0 3 a t  room  tem p .
0-C0H 4Me\NO2 a n d  N a N P h 2 give, am ong o th e r p roducts, (o- 
N O j-^ H j 'C H ^ j ,  m .p . 120— 121°. Sim ilarly, ^>-CeH 4M e-N 02 gives 
(/>-N02-C ,H 4-CH2') 2, m .p . 177-5— 179°, in  v e ry  poor yield. N a N P h 2 
and ))!-C6H 4M e-X 02 in  liqu id  N H , a t  —33° give (?) 4-nitro-2-m ethyl- 
triphenylam ine, m .p . 129-5— 130-5°. D efinite com pounds could no t 
be ob tained  from  N a N P h 2 a n d  0-N O 2-C .H 4-OMe or l-C 10H --N O 2.

H . W .
Identification of arom atic  sulphonic acids contain ing a n  am ino- 

group. C. F . H . Allen and  G. F . F ram e  (J . Org. Chem., 1942, 7, 
15—18).— T he custo m ary  m ethods of iden tify ing  sulphonic acids 
are no t app licab le  to  those co n ta in ing  N H 2 on  accoun t of th e  sen sit
iveness of th is  group  to w ards PC15 an d  its  ten d en cy  to  in n er sa lt 
formation. If, however, th e  N H , is d iazo tised  a n d  replaced b y  Cl 
the resulting  Cl-acid is read ily  tran sfo rm ed  in to  a c ry st. su lphon- 
amide. T h e  m ethod  is app licab le  to  am ino-m ono- a n d  -di-sulphonic 
acids in th e  C0H 0 series an d  to  m onosulphonic acids in th e  C10H S 
senes. (The m .p . of chlorosulphonam ides derived from  th e  com 
moner am inosulphonic acids are  tab u la ted .)  In  th e  case of disul- 
phonic acids of th e  C10H a series th e  steps a re  sa tis fac to ry  on ly  as 
far as th e  fo rm ation  of th e  d isu lphonyl chloride by  reason of th e  
high m .p. of th e  disu lphonam ides. T h e  d isulphonyl chlorides are  
all solids of convenien t m .p. b u t  th e y  do n o t generally  crystallise  
well an d  are  n o t su ited  to  qual. org. ana ly sis ; 2 : 3 : 6 -  
Cit>H,Cl(S02Cl)2l m .p . 165°, is excep tional. T h e  corresponding di- 
sulphonanilides have su itab le  m .p. an d  are  read ily  m ade. 1 : 4 : 8 - ,

2 : 3 : 6 -, 2 : 4 : 8 -, 2 : 5 : 7-, an d  2 : 6  : 8-C10H i Cl(SOi-N H P h )i have 
m .p. 233°, 185°, 235°, 206°, and  192°, respectively . 1-Chloro- 
naphthalene-3  : 6 : 8-trisulphonanilide, m .p . 249°, is  described. 
Chlorobenzene-2 : 5-disulphonamide, m .p . 229°, an d  2-chlorotoluene-
5-sulphonamide, m .p. 131°, a re  new. H . W .

Interaction of chloramme-7’ and hydrogen sulphide, phosphine, 
and arsine.— See A., 1942, I, 181. 

Structure of A^-rf-glucosidosulphanilamide.— See A., 1942, I I ,  166. 
Acid salts of /7-aminobenzenesulphonylguanidine.— See B ., 1942, 

I I I ,  8 6 . 
/i-Acylaminobenzenesulphonylguanidine.— See B., 1942, I I ,  142. 
Manufacture of benzidine, tolidine, and dianisidine.— See B., 1942, 

I I ,  95. 
Kinetic considerations of the thermal decomposition of benzene- 

diazonium chloride in various solvents.— See A., 1942, I, 147.
Direct diazotisation of nitrobenzene. F . W . B ergstrom  and  J . S. 

B uehler (J. A m er. Chem. Soc., 1942, 64, 19— 21).— P h N 0 2 evolves 
N 2 when tre a te d  w ith  N a N H 2 o r I<N H 2 in liqu id  N H 3 o r w ith  
C a(N H 2) 2 alone, b u t  p ro ducts (a fte r hydrolysis) are  ta rs . A ddition  
of P h N 0 2 to  )5-Ci0H 7,O H  (I) an d  a n  excess of N a N H 2 o r K N H 2 in 
liqu id  N H j gives N 2 and , a f te r  hydrolysis, 13— 30%  "of 2 : 1- 
OH -C 10H ?-N2P h ; 0 < -N P h (N H 2)-0 N a  an d  then ce  N P h:N -O N a are 
p robab le  in te rm ed iates. N a  benzenetsod iazo tate  does n o t th u s  reac t 
w ith  ( I ) -N a N H 2. Some, b u t  n o t all, o th e r  N 0 2-com pounds evolve 
N 2 w ith  ( I ) -N a N H 2, b u t  th e  p ro d u c ts  w ere n o t o b ta in ed  cryst.

R . S. C.
Stable diazo-compounds.— See B., 1942, I I ,  143.
Preparation of tri-m-nitrophenyl orthoformate. M. Calvin and  

J^ R . Segesser (J. Am er. Chem. Soc., 1942, 64, 186).— jh -N 0 2-C6H 4'0 H  
a n d  CC13-C 02H  in  conc., aq . K O H  a t  90° give a sm all a m o u n t of 
tri-m -nitrophenyl orthoformate, m .p . 182— 183°. R . S. C.

Preparation of aryl acetoacetates.— See B ., 1942, I I ,  95. 
Influence of hydroxyl-ion concentration on the autoxidation of 

quinol.— See A., 1942, I , 176. 
Behaviour of rhenium and of the complex thiocyanates of rhenium  

and molybdenum with toluene-3 : 4-dithiol.— See A., 1942, I , 181.
Course of autoxidation reactions in polyisoprenes and allied com 

pounds. I. Structure and reactive tendencies of the peroxides of 
simple defines. E . H . F arm er-an d  A. S undralingam  (J .C .S ., 1942, 
121— 139).— eyeioHexene w ith  0 2 a t  30— 40° in  ligh t from  a  Hg- 
v ap o u r lam p for 2— 4 h r. y ields 30— 40%  of oxygenated  m ate ria l 
co n ta in ing  80%  of A2-cycfohexenyl H  peroxide (I), w ith  som e A2- 
cyc/ohexcnol (II) an d  cyc/ohexene epoxide (III) [iso lated  b y  red u c
tio n  (N a ,S 0 3) of th e  p ro d u c t im m edia te ly  th e  0 2 in ta k e  ceases, and  
frac tiona tion ]. F rac tio n atio n  of th e  o x idation  p ro d u c t a t  1 a tm . 
y ields some /rans-ryc/ohexane-l : 2-diol. (I) a t  70— 80° gives 
chiefly (II), w ith  a  sm all a m o u n t of “ d im eride ,” approx . C cH 10O2, 
b u t  no (H I). and  w ith  u ltra -v io le t lig h t a t  35° followed b y  h y d ro 
genation  ( P t0 2, E tO H ) yields cyc/ohexanol a n d  “  dim eric ” m ateria l, 
b .p . 110— 176°/0-5 m m . ’(I) w ith  cyc/ohexene y ields (II), a  sm all 
a m o u n t of (III), an d  polym eric m ate ria l. (I) w ith  n -H 2S 0 4 a t  40—  
45° during  1 w eek gives eyc/ohexane-1 : 2 : 3-triol, a  “ d im eric ” 
acidic residue, an d  sm all am o u n ts  of (II) an d  eyc/opentenealdehyde 
[? from  a  secondary  p ro d u c t in  (I)]. W ith  H 20  a t  110° th e  sam e 
p ro d u c ts  a re  form ed in d ifferen t p roportions. H o ck ’s observations 
(A., 1938, I I ,  360) on  th e  ac tio n  of m l. N aO H  on (I) a re  confirm ed.
1-M ethylcyciohexene w ith  0 2 a t  35° sim ilarly  y ields m ethylcycio- 
hexenol, 1-m ethylcyc/ohexene-l : 2-epoxide [hydrolysed (H 2S 0 4) to  
th e  trans- 1 : 2-diol], and  2(w ith  som e 3)-methyl-A2-cyclohexenyl H  
peroxide (IV), b .p . 64— 67°/0-2 m m . (IV) is reduced (N a2S 0 3) to  
2 ( +  3)-methyl-L^-cyclohexenol (A) [3 : 5 -d in itrobenzoate , an  oil (a- 
C ,„H 7-N H 2 complex, m .p . 95— 96°)], o r  (H 2, P t 0 2, E tO H ) to  im pure
2-m ethyleycfohexanol. (IV) w ith  n -H 2S 0 4 a t  45° y ields 1 -methyl- 
cyc\ohexane-\ : 2 :  3-triol, b .p . 152-—-154°/1 m m ., m .p . 95° (40— 50%  
yield), 1-acetylcyc/opentene (5% ), a n d  crude  (A), b u t  no o th e r CO- 
com pound. (IV) w ith  dil. N aO H  a t  room  tem p ., th e n  a t  30°, yields 
(A), an d  sm all am o u n ts  of Ac-[CH2]3*C02H  an d  a n  acid, C 7H 10O 2, 
m .p . 207°, unaffected  b y  H 2 ( P t0 2), b u t  oxidised (KM nO,) to  an  
acid, (?) C ,H i20 ,„  m .p . 09°.* 1 : 2-D im ethylcyciohexene w ith  0 2 a t  
23° yields 2 : 3-diniethyl-A1-cyc\ohexenyl H  peroxide (V), b .p . 67—  
70°/0-5 m m ., th e  1 : 2-epoxide (hydrolysed to  th e  trans-I : 2-diol), 
an d  2 : 3-dimethyl-A2-cyc\ohexenol (VI), b .p . 80— 82°/13 m m . (o- 
naphthylurethane, m .p . 139— 140°), oxid ised  (C r0 3) to  th e  ketone. 
W ith  n -H 2S 0 4 a t  45°, (V) yields 1 : 2-dim ethylcyclohexane-l : 2 : 3- 
triol, m .p . 109°, im pure (VI),” som e polym eric m ateria l, a n d  2-acetyl-
1-m ethyl-A 1-iyc/opentene. (V) w ith  dil. N aO H  a t  room  tem p ., 
th en  a t  30— 40°, yields (VI), Ac-[CH,]3-C 0 2H , a n d  a n  acid , m .p .
196— 197°. W ith  Fe11 p h thalocyan ine, (I) rap id ly  decom poses to  
(II). A2-cyc/ohexenone, cyeiopentene-l-aldehyde, e tc . ; (IV) yields 
(A) an d  th e  corresponding ketones etc:, a n d  (V) y ields (VI), th e  
corresponding ketone, a  lit t le  (CH 2-CH2Ac)2, e tc . T h e  “  dim eric "  
p ro d u c ts  form ed w ith  (I), (IV), a n d  (V) con ta in  n e u tra l H 20 -insol., 
n eu tra l H jO -sol., a n d  acidic H 20-so l. m ateria l, m o stly  unsaponifi-
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able. T he m echanism  of au to x id a tio n  an d  reactions of th e  H  p e r
oxides a re  discussed. A. Li.

Bimolecular reduotion of hindered aldehydes. R. C. Fuson, E . C. 
H orn ing , M. L. W ard, S. P . R ow land, and  J . L. M arsh (]. Arner. 
Chem. Soc., 1042, 64, 30— 33).— W hen R C H O  is reduced by Mg +  
M glj, th e  p rim ary  product, (•C H R -O M gI)a, is oxidised by  R 'C H O  
(R .=  R ' =  Ph) to  COPh-CHPh-O-M gl, w hich gives benzoin. T h is 
ox idation  does n o t occur if R  or R ' is sterically  h indered  and  th e  
products a re  th en  (C H R -O H j,. Thus, m esita ldehyde [prep, from  
s-C ,H 3Me3 in  82-5% yield b y  H C l-Zn(C N )2-A lC l3 in (CHC12) 2 a t  
70°] (67 g.), m .p. 10-5°, b .p . 124— 128715 m m ., w ith  Mg +  M gl, 
in boiling C ,H ,- E t20  gives hydromesitoin (13 g.), m .p. 214— 215° 
(diacetate, m .p. 181— 182°; also o b ta ined  from  m esito in  b y  H a-C u  
chrom ite  in E tO H  a t  125°/2300 lb.), isohydromesitoin  (36 g.), m .p. 
160— 161° [diacetate, m .p. 124— 125°; h ydrogenated  (Cu ch rom ite ; 
abs. E tO H ; 250°/2000 lb.) to  (2 : 4 : 6 : l-C 8H aMe3-CH2)2], and  
ap-dimesitylethylene (1-2 g.), m .p. 132— 133°. 2 : 4 :  G-Triethylbenz-
aldehyde, b .p. 146— 149°/21 m m . (oxidised b y  a ir  to  th e  known 
a c id ; 2  : 4-dinitrophenylhydrazone, m .p. 180— 181°; semicarbazone, 
m .p. 155— 156°), is ob ta in ed  as above in  75%  yield . 2 : 4 :  6 -Tri-  
isopropylbenzaldehyde (I) (prep, as ab o v e; 65%  yield), b .p . 123— 
125°/4 m m . (semicarbazone, m .p . 150— 151°), w ith  Mg -j- M g la gives 
2 : 4 : 6  : 2 ' : 4 ' :  d'-triisopropyl-hydrobenzom  (II), m .p. 285— 286° 
(diacetate, m .p . 201— 2 0 2 °), -isohydrobenzoin (III), m .p. 186— 187° 
(diacetate, m .p. 160— 161°), an d  -stilbene, m .p. 147— 148°. H y d ro 
genation  (Cu c h ro m ite ; E tO H ; 250°/6000 lb.) of (II) or (III) gives 
afi-di-2 : 4 : 6-triisopropyIphenylethane (IV), m .p. 160— 161° (3 : 3'- 
B fj-com pound, m .p . 199— 200°, p repared  by  Br-CHC13). s- 
C ,H 3P r i3 w ith  CHjCl-OMe an d  SnCl4 in CS2 a t  0° gives 2 : 4 : 0 -  
triisopropylbenzyl chloride (85% ), b .p . 129— 130°/4 m m ., w hich w ith  
M gM el-E tjO  yields (IV). 2 : ',\-Diniethyl-\-naphthaldehyde [guai-
aldehyde] (V) (prep, from  2 : 3-C10H 6Me2 as above in  38%  y ield  w ith  
o th er aldehydes), m .p . 77-5— 78-5°, b .p . 165— 168°/4 m m . [sem i- 
carbazone, m .p. 265° (decom p.)], w ith  Mg -)- M g l2 gives ap-di-2 : 3- 
dimethyl-l-naphthylethylene glycol (VI), m .p . 162— 163-5° (diacetate, 
m .p . 198-—199°), a n d  an  isomeride, m .p. 274— 275-5° (diacetate, 
m .p. 290— 293°), thereof. W ith  H 2-R a n e y  N i in  E tO H  a t  150°/ 
1400 lb., followed b y  P d -C  a t  250° on th e  p ro d u c t, (V) gives 
1 : 2 :  3-C10H 6Me3, w'ith H 20 2-A c 0 H  gives 1 : 2 : 3 :  4-O;C10H 4M e2;O 
[ob tained  sim ilarly , b u t  im pure, from  (VI)], a n d  w ith  A l(O Pr£ )3 in 
C jH , gives 2 : 3-dimethyl-l-hydroxymethylnaphthalene [guaiyl- 
carbinol], m .p . 114— 115°. " R . S. C.

Cyclisation of dieninenes. XHI. Methoxycyc/ohexenylacetylene 
derivatives. C. S. M arvel and  W . L. W alto n  (J. Org. Chem., 1942, 
7, 88— 97 ; cf. A., 1941, II, 357).— 4-M ethoxycyc/ohexanone (I), b .p. 
84:—85°/14 m m . (sem icarbazone, m .p. 175— 176-5°; 2 : 4 -d in itro 
phenylhydrazone, m .p . 150°), is condensed w ith  C2H 2 in  presence 
of K  /fii.-am yloxide to  4-»iethoxy-l-acetylenylcyc\ohexanol (II), b.p. 
121— 122°/20 m m . (p-nitrobenzoate, m .p. 74-5— 75-5°; 3 : 5 -dinitro- 
benzoate, m .p. 112.—114°), accom panied  by  (?) 4 : ¿’-dimethoxy-2- 
cyclohexylidenecyclohexanone, b .p . 155°/4 m m . (2 : i-d in itrophenyl
hydrazone, m .p. 154— 155°). (II) is reduced (H a- P tO a-E tO H ) to
4-methoxy-l-ethylcycXohexanol, b .p . 114— 116°/22 m m . (3 : 5-dinitro- 
benzoatc, m .p . 117-5— 118°), stereoisom eric w ith  th e  alcohol, b .p . 
114— 122°/22 m m . (3 : 5-dinitrobenzoate, m .p. 117— 118°), p repared  
from  (I) an d  M gE tB r. (II) is rearranged  b y  conc. H aS 0 4 a t  room  
tem p , to  a  ketone (2 : 4-dinitrophenylhydrazone, m .p. 163— 164°). 
T rea tm en t of 1-acctvlenykyc/ohexanol w ith  M g E tB r arid th en  w ith
(I) leads to  aj8- l  : I'-d ihydroxy-4-tiielhoxydicyclohcxylacelylene (III), 
c is-trans  isom erides, b .p . 110°/10-5  m m . (3 : 5-dinitrobenzoate, m .p.
166—-167°), a n d  m .p . 60— 62° (3 : 5-dinitrobenzoate, m .p. 131-—132°). 

„Similar condensation  of (II) w ith  cyeZopentanone gives an  (impure) 
glycol (IV), b .p . 110°/10-5 m m .; a n  analogous com pound (V) is 
o b ta ined  from  2 -m ethylcyc/opentanone an d  a  glycol, b .p . 11 0°/ 10-5 
m m ., from  (I). T rea tm e n t of (III), (IV), an d  (V) w ith  H ,S 0 4 
affords respectively  A^-cyoXohexenyl-, b .p . 135—135-5°/2 m m ., 
A1--cyclopentenyl-, b .p . 174— 175°/19 m m ., an d  A1'-2-tiielhy/cyclo- 
pentenyl-, b .p . 137— 139°/3 m m ., - A 1-4-methoxycyclohexeny ¡acetylene. 
T he sep ara tio n  of (III) in to  its  tw o com ponents does n o t sim plify 
th e  problem  of sep ara tin g  th e  p roducts o b ta ined  b y  th e  cyclisation 
reac tion . T his is evidence th a t  th e  first step  is d eh y d ra tio n  w hich 
converts e ith e r isom eride in to  th e  sam e acety lene. A ttem p ts  to  
d eh y d ra te  (III) d irec tly  give a  m ix tu re  of cyclic ketones and  o th er 
p roducts . T h is m ix tu re  is reduced  ( P t0 2- H 2) an d  th en  trea te d  
w ith  2 : 4 -(N 0 2)2C6H 3-N H -N H j to  give a  m ix tu re  of cryst. 2 : 4-di- 
nitrophenylhydrazones. Tw o of these, m .p . 190— 191° an d  173— 
174°, give an a ly tica l d a ta  as requ ired  by  derivatives of th e  expected  
cyclic ke tone  b u t  i t  is u n certa in  w hether th e y  are  stereoisom erides 
of th e  p h en an th ro n e  o r w hether one is a  p h en an th ro n e  an d  th e  o th er 
a  sp iranone. T h e  th ird  com pound, m .p . 227— 228°, is dodecahydro- 
phenanthrone-2  : 4 -d in itrophenylhydrazone, p rov ing  loss of OMe as 
AleOH an d  reduction  of th e  double link ing  th u s  developed. W hen 
th e  conditions of cyclisation  are  m ade m ore d rastic , th e  a m o u n t of 
th e  u risu b stitu ted  ke tone  deriva tive  increases a t  th e  expense of one 
of th e  m eth o x y la ted  substances. Loss of OMe occurs a f te r  cyclis
a tio n  since its  loss a t  th e  acety lene s tag e  w ould re su lt in  th e  form 
a tio n  of a  d ihydrobenzene de riv a tiv e  an d  thence a  benzenoid  mol. 
w hich does n o t cyclise. D ehydrogenation  of - th e  m ixed ketones

over P d -C  a t  330° gives ph en an th ren e , 3-m ethoxyphenanthrene, 
and , ap p aren tly , an th racen e  an d  a m ethoxyan tliracene . T he isol
a tio n  of th e  tw o hydrocarbons is an  ind ica tion  th a t  a t  least one of 
th e  cyclisation p ro d u c ts  m ay  be a  sp iran . O xidation  of 3-methoxy- 
cyc/ohexanol w ith  H 2S 0 4 and  N aaCraO , a t  65— 70° gives only A*- 
cycZohexenone, b .p . 03°/14 m m . (sem icarbazone, m .p. 160— 161°;
2 : 4-dinitrophenylhydrazone, m .p . 165— 166° from  E tO H  or 167-5— 
168° from  E tO A c). A1-cyc/oH exenylacetophenone (2 : 4-dinitro
phenylhydrazone, m .p. 163— 164°) is n o t affected b y  cold AcOH- 
H 2S 0 4 or b y  h o t AcOH co n ta in ing  a l ittle  H 2S 0 4 a n d  is hydrolysed 
to  COPhMe b y  fa irly  conc. aq . H 2S 0 4. H . W.

Organic sulphur compounds. XXVII. Relation between the con
stitution of thioethers and thiols and their sensitivity towards alkali.
A. Schonberg an d  Y. Isk an d er (J .C .S ., 1942, 90— 95).— p-Nilro- 
benzylthiolacetic acid, m .p. 114°, ob ta in ed  from  SH -C H 2-COaH-/>- 
N O a-C8H 4-CH„Cl in aq. E t0 H -N a H C 0 3 (reflux), is hydro lysed  by 
boiling 5%  " aq . N aO H  fo r 5 m in., th ro u g h  (probably) 
ON a-N O:C0H 4:CH-S-CHa-CO2H , to  ¿ -azobcnzaldehydc (I). Simi
la rly  p repared  is fi-p-nilrobenzylthiolpropionic acid, m .p . 104— 105°, 
hydro lysed  to  ¿ -azoxybenzaldehyde an d  (COaH -[C H Ja-S-)a (II), with 
a  trace  of (I). £ -N O a-CsH t -CPhaCl an d  SH -CH a-COaH -P h M e give 
•p-nitrotriphenylniethylthiolacelic acid, m .p . 153— 155°, hydrolysed 
b y  5%  aq. N aO H  to  *-NO„-CaH 4-C H Ph2 (III) [p robab ly  through 
OH-NO(ONa)-C0H 4-CPh2-S-C'H2-CO2H - >  ONa-S-CHa-COaH  +  
OH-NO:CaH 4:C Ph2 ->  ( I I I ) ]. p-Aminobenzylthiolacelic acid, m.p.
155— 156°, p rep ared  from  th e  N O a-com pound b y  Sn-H C l, is un
changed a f te r  boiling w ith  5 %  aq. N aO H  fo r 20 min.; 
C H 2Ph-S-CH 2-C 02H , CH jPh-S-fCH Jo-CO jH , new  m .p . 82— 83°, and 
C Ph3-S-CH2-C 02H  a re  affected on ly  sligh tly  o r n o t a t  a ll b y  boiling 
5%  aq . NaOH." COPh-CHPhCl (IV) a n d  N a S H -E tO H  a t  0° yield 
didesyl sulphide, (C O Ph-C H Ph)aS (V), m .p. 168— 169° a n d  128— 
129° (probab ly  r- an d  »««so-forms), a n d  desylthiol, COPh-CHPh-SH 
(VI), m .p. 42— 44° [hydrolysed b y  10%  aq . N a O H -E tO H  to 
COPh-CH2P h  (VII)]. (T V )-B zSH -E tO H , or (V I)-B zC l-C 5H 5N, 
afford desyl thiobenzoate, m .p . 110— 1 1 2°, hydro lysed  to  (VII), 
BzOH, H 2S, a n d  S. (V) (e ither form) also gives (VII), w ith  some 
0 H -C P h 2-C 02H . (IV) an d  SH -[CH 2]2-C 02H  a t  100° (bath) yield
(II) an d  p-desylthiolpropionic acid, m .p. 108— 109°. A lkaline hydro
lysis of th e  la t te r  is slower th a n  w ith  desy lth io lacetic  acid , which 
read ily  affords (VII). (IV )-P h S H -N aO E t give COPh-CHPh-SPh, 
new  m .p. 83— 84°, only p a rtly  decom posed by  boiling aq . N aO H - 
E tO H  to  P h S H . C O Ph-C Ph2Cl (V III)-B z S K -E tO H  afford a- 
benzoylbenzhydryl thiobenzoate, m .p . 129— 130°, converted  b y  10%  aq. 
N a O H -E tO H  in to  a-benzoylbenzhydrylthiol, m .p . 98— 101° (aq. 
FeCl3-A cO H  gives th e  corresponding disulphide, m .p . 150— 154°). 
(VIII) and  SH-CH„-CO„H or SH -[CH2]a-C 02H  a t  100° (bath) yield 
C O Ph-C H Pha an d  C 0P h -C P h 2-S-CH2-C 02H , or (II) a n d  jS-(benzoyl- 
benzhydrylthiol)propionic acid, m .p . 134— 136°, respec tive ly ; hydro
lysis of th e  respective acid  b y  boiling 7%  aq. N aO H  yields benz- 
hydry lth io lacetic  acid, m .p. 128° (cf. B ehaghel et al.. A., 1939, II, 
3 7 4 ), a n d  fi-(benzhydrylthiol)propionic acid, m .p. 89— 90°- (VIII) 
a n d  P h S H -P h M e (boil) afford P h a-benzoylbenzhydryl sulphide, m.p. 
119°, converted  b y  10%  aq . N a O H -E tO H  in to  C H P h 2-SPh. 
M echanism s of th e  various hydrolysis reac tions are  discussed. 
T here  is no general parallelism  betw een  th erm o lab ility  of thioethers 
an d  th e ir  sen sitiv ity  to  a lkali, e.g., (V) is therm olab ile  (form s a  blue 
thiobenzil) a n d  is also sensitive to  a lkali, w h ilst th e  therm olabile 
C Ph3-SPh is v e ry  stab le  to  a lkali. A. T . P .

Vapour-phase esterification of benzoic acid with ethyl alcohol. 
Effect of oxides on the catalytic activity of silicon carbide and alun- 
dum.— See A., 1942, I, 150. 

Mechanism of “ aromatising ”  diene reactions in nitrobenzene.
F . B ergm ann (J . Am er. Chem. Soc., 1942, 04, 176— 177).— Aromatis- 
a tio n  du rin g  diene reac tions can  occur w hen d ienolisation  is possible. 
T hus, dicyc/ohexenyl w ith  (!CH-C0)20  in boiling P h N O a gives 
1 : 2 : 3 : 4 : 5 : 6 : 7 :  8 -o c ta h y d ro p h e n a n th re n e -9  : 1 0 -dicarboxylic 
a n h y d rid e  (I), m .p . 305°, b u t  w ith  CH.Me!CH-C02H  or 
C H PhlC H -C O jH  gives 9-methyl-, m .p . 164°, a n d  9-phenyl- 
1 : 2 : 3 : 4  : 5 : 6  : 7 : 8  : 9 :1 0  : 11 : 14 - dodecahydrophenan th rene  - 
10-carboxylic acid, respectively . In  boiling P h N O a 3 : 6 -diphenyl- 
1 : 2 : 3 : 6 -te trah y d ro p h th a lic  anh y d rid e  gives 3 ; 0 : 1 : 2- 
C ,H ,P h 2(C 0)20  a n d  in  P hN O a a t  170— 175°
1 : 2 : 3 : 4 : 5 : 6  : 7 : 8 : 9 : 10 : 11 : 14 - dodecahydrophenan th rene  - 
9 : 10-d icarboxylic  an h y d rid e  gives (I), b u t anthraceneoidosuccinic 
anh y d rid e  is unchanged , »¡«so-(CHPh-COaH )2 in  h o t P h N O , gives 
(:CHPh-CO)aO, a n d  benzoin  gives benzil. jb-C0H jB r-N O 2, p- 
CaH 4C l;N 0 2, or m -C ,H 4(N 0 2) 2 does n o t cause a ro m atisa tio n .

R . S. C.
Chemotherapeutic comparison of the trypanocidal action of 

aromatic diamidines. J . N. Ashley, H . J . B arber, A. J .  Ew ins, G. 
N ew bery , a n d  A. D . H . Self (J .C .S ., 1942, 103— 116).— A m idinesare  
b e s t ob ta in ed  b y  sa tu ra tin g  w ith  HC1 a  so lu tion  of th e  n itrile  in 
E tO H  (2-5— 3 mols.) and , for sparing ly  sol. a ro m a tic  nitriles, an 
in e r t  d iluen t (CHC13, C8H 6, P hN O ,, o r a n  excess o f  E tO H ) a t  0—5°, 
keeping for 5— 7 days a t  room  tem p ., a n d  tre a tm e n t o f.th e  resulting 
.O Et-C R :N H ,H C l (A) w ith  10%  N H 3-a b s . E tO H . R eaction  occurs 
betw een O E t-C R IN H  a n d  N H 3,’ b u t  10 m ols. o f N H , a re  required
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to suppress th e  decom p., (A) +  2 E tO H  N H 4C1 +  C R (O E t)?. 
The following are  th u s p rep ared  : p -aminophenylacelamtdine d i
hydrochloride, m .p. 270°; p-am idinomethylbenzam idine dihydro
chloride, m .p. 280— 285° (decom p.); 4 : 4 '-diam idino-, -dimethyl- 
amidino-, -di-N-diethylam idino-, -di-N -phenylam idino-, an d  -di- 
amidinomethyl-diphenyl dihydrochloride ; 4 : 4 '-d iam idinodiphenyl-
methane dihydrochloride, -e th an e  dihydrochloride, + 0 -5 H 20 ,  and 
-propane dihydrochloride-, 4 : 4 '-diam idino-triphenylmethane dihydro
chloride, -m ethyldiphenyl dihydrochloride, -benzophenone dihydro
chloride, m .p . 300°, -benzhydrol dihydrochloride, m .p. 212°, -benzyl- 
ideneacetophenone dihydrochloride, -deoxybenzoin dihydrochloride, 
+  1-5HjO, m .p. 280— 282°, -diphenyl e ther, m .p . 215— 216° (di
hydrochloride, + 2 H 20 ) , -diphenylsulphide, m .p . 209— 210° (decom p.), 
-diphenylsulphone dihydrochloride, m .p. 290° (decom p.), -benzyl- 
aniline d ihydrochloride, + H ,0 ,  m .p. 296°, -d ibenzylam ine tr ih y d ro 
chloride, -dibenzyl ether, m .p. 195° (decomp.) (dihydrochloride, 
+ H 20 ) , -d ibenzyl sulphide, m .p. 198— 199° (decom p.), -diphenoxy- 
methane dihydrochloride, m .p . 249° (decom p.), -a/J-diphenoxyethane, 
m.p. 234— 235° (decomp.) (dihydrochloride, +  H 20 ,  m .p . 297°), 
-ay-diphenoxypropane dihydrochloride, m .p . ( + H sO) 292° or 
(anhyd.) 300°, -ab-diphcnoxybutane dihydrochloride, -f  2 H 20 ,  m .p. 
259—261°, -ae-diphenoxy-H -pentane, m .p . 186° (decom p.) [dihydro
chloride, - |-2H 20 ,  m .p. 233-—234° (decom p.); dimetlianesulphonate], 
■al-diphenoxy-n-hexane dihydrochloride, +  2H 20 ,  m .p . 246— 247° 
(decomp.), -a-q-diphenoxy-n-heptane, m .p. 175— 177° (decomp.) [di
hydrochloride, +  2H 20 ,  m .p. 245— 246° (decomp.)] -a«-diphenoxy- 
H-decane d ihydrochloride, m .p . 254°, -azobenzene dihydrochloride, 
+ H 20 ,  m .p . > 3 0 0 °, -benzanilide, m .p . 245— 250° (decom p.), 
-benzenesulplionanilide dihydrochloride, + 4 H 20 ,  m .p . 239°, -/3- 
phenoxyethylaniline, m .p . 204° (decomp.) (dihydrochloride, + 2 H 20 , 
m.p. 296— 297°), -diphenyl disulphide dihydrochloride, +  2 H 20 ,  m .p. 
>300°, -diphenylcarbamide dimetlianesulphonate, +  H 20 ,  a n d  -aS-di- 
phenylbutadiene dihydrochloride-, di-(p-am idinophenylm ethyl) ether, 
m.p. indefin ite  (dihydrochloride) ;  4-a»iidino-2'-cyanodiphenyl, m .p. 
160— 161°; 3 : 4'-, m .p . 300°, a n d  4 : 4 '-d iam id inostilbene d ih y d ro 
chloride, +  2 H 20 ,  m .p. 300°, a n d  an hyd . (corresponding dimethane- 
sulphonate) ; 4-nitro-, m .p . 300°, reduced  by  S n C l.-aq . H C l-A cO H  
to i-am ino-i'-am idinostilbene dihydrochloride, m .p. 300°; 4-am idino- 
diphenyl ether, m .p . 126— 127°; ^-am idinopheny 'l /j-am idinobenzyl 
ether, m .p . 232— 233° (dihydrochloride) ; m-ainidinophenyl. p-
amidinobenzyl ether dihydrochloride, + 0 -5 H 20 ;  p-am idinom ethyl- 
phenyl p-am idinobenzyl ether, m .p . 182°; p-am idinophenyl /?-p- 
amidinophenylethyl ether dihydrochloride, + H 20 ;  ay-di-m -am idino- 
phenoxypropane dihydrochloride, m .p. 202— 204° (decom p.); at-di- 
m-am idinophenoxy-n-pentane dihydrochloride, -|-2H 20 ;  w<u'-di-p- 
amidinophenoxyxylene dihydrochloride, +  H 20 ;  an d  p-di-p '-am idino- 
benzyloxybenzene dihydrochloride, +  2H 20 .  Y ields of d in itriles 
obtained b y  th e  S andm eyer reac tion  are  m uch im proved b y  sub lim 
ation of th e  crude  p ro d u c t a t  0 -1-— 1 m m . (ap p ara tu s  described). 
Thus are  p rep ared  4 ; V-dicyano-triphenylmethane (5% ), m .p . 13-1—  
145°, -benzophenone (I) (60% ), m .p . 162° (lit. 204°) (phenylhydrazone, 
m.p. 242— 243°), -benzhydrol [prep, from  (I) by  A l-H g  in  E tO H -  
NH3], m .p. 158—-159°, -stilbene (II) (45% ), m .p. 282°, -azobenzene 
(45%), m .p. 270°, a n d  -d iphenyl sulphide, m .p. 133— 134°. T he 
di-(im ino-ether) from  (II) w ith  N H P h -N H 2 in  abs. E tO H  a t  50° 
gives afi-di-(p-phenylbenzamidrazino)ethylene, m .p . 261— 262° (de
comp.) (dihydrochloride, m .p. > 3 0 0 °). 3 ; 4 '-D iam inostilbene, m .p.
163°, is ob ta in ed  from  th e  (N 0 2)2-com pound b y  S nC l,-A cO H -aq . 
HC1, an d  converted  (Sandm eyer) in to  3 : A’-dicyanostilbene (26% ), 
m.p. 137— 138°. A ddition  of Ac20  to  £ - N 0 2,C 8H 4-CH2>C 0 2N a and 
£ -N 0 2-C8H 4-CH:CH-CHO a t  140—-150° an d  h eatin g  a t  150° and  
then w ith  m ore AcaO a t  160° gives aS-di-p-nitrophenyl-AaY-penta- 
dienoic acid, m .p . 295—-300°, reduced  b y  SnCl2-a q .  H fcl-A cO H  to  
the (N H 2)2-acid, w hich yields (Sandm eyer) aS-di-p-cyanophenyl- 
butadiene, m .p . 260— 261° (decom p.). 4-Cyanostilbene, m .p . 114°, 
is p repared  (Sandm eyer) in  16%  yield. /) -N 0 2-C6H 4-CH2'C 0 2H  an d  
¡5-N'HAc-CalT4-CHO in  p iperid ine  a t  160° give 4-nitro-4'-acetamido-, 
m.p. 255°, hydro lysed  (aq. E tO H -H C l) to  4-nitro-4 '-am ino-, m .p. 
245° (lit. 229—-230°), w hich affords 4-nitro-4'-cyano-stilbene  (31% ), 
m.p. 247— 249°. (C H j'C jH j-C H IN -O H -^  in  boiling AcaO gives 
70% of (/j-CN-CaH 44C H 2)2, o th e r m ethods giving poor yields. 
(f-X H 2-C„H4-K:)2, m .p. 245— 246°, is b e s t o b ta in ed  by' reducing  th e  
(N 02)2-com pound b y  N aaS in  boiling aq . E tO H . D istilla tion  of 
(CH2Ph 'C O ,)2Ca in  a  steel r e to r t  gives 60%  of CO(CH2P h )2, b .p . 
178— 182°/10— 11 m m ., reduced  (Clemmensen) to  Ph-[C H 2]3-Ph 
(70%), b .p . 155— 160°/9— 10 m m ., w hich affords successively ay- 
di-p-chloromethyl-, m .p . 103— 104°, -hydroxymethyl-, m .p . 118— 122°, 
-aldehydo-, an  oil (dioxim e, m .p . 125— 127°), an d  -cyano-phenyl- 
propane, m .p. 94— 95°. ^-CN -C6H 4-CHO (III) , ¡f>-CN-CeH 4-COMe, 
and a  l ittle  p iperid ine  in  boiling, abs. E tO H  give 4 : 4 '-dicyano- 
benzylideneacetophenone, m .p . 216— 217°, o b ta in ed  less well b y  o th er 
m ethods a n d  re s is tan t to  H 2-P d .  D i-p-cyanophenyl ether, m .p . 180°, 
is ob tained  in  50%  y ield  by  th e  S andm eyer reac tion  an d  in  37%  
yield from  ¿-CN -C 8H 4-ONa (IV), £ -C 8H 4Br-CN (V), an d  a  l ittle  Cp 
powder a t  250— 270°. H eatin g  di-p-carbamylphenylsulphone  (prep, 
from th e  acid  b y  w ay  of th e  acid  chloride), m .p . > 3 0 0 °, w ith  P sO s 
gives di-p-cyanophenylsulphone, m .p . 232— 233°, also o b ta in ed  by  
the Sandm eyer reac tion . Boiling (V) w ith  P h O H  (excess) and  
KOH gives P K  p-cyano-, m .p. 43— 45°, an d  p-carbamyl-phenyl ether.

m .p. 164— 165°. £ -N H ,-C ,H 4-CN (VI), m .p . 82— 84°, is b e s t (80%) 
ob ta in ed  b y  boiling crude />-NHAc-CaH 4-CH;îsT-OH in  AcsO an d  
hydrolysing (2n-HC1) th e  p ro d u c t. T h e  S andm eyer reac tion  
[KCu(CN)2; 90— 95°] gives 65— 70%  of />-OH-C8H 4-CN, b .p . 14S°/
1 m m ., w hich w ith  N aO E t an d  th en  £-C N -C8H 4-CH2Cl (VII) in  
boiling E tO H  gives 90%  of p -cyanophenyl p-cyanobenzyl ether, m .p.
167— 168°. W ith  î«-OH-C8H 4'CN, />-0H ,C8H 4,C H 2-CN, o r p- 

'C8H 4(OH)2, (VII) gives similarly’ m -cyanophenyl, m .p . 97— 98°, 
w-cyano-p-tolyl p-cyanobenzyl ether (and a little  am ide), m .p. 92°, 
and  1 : 4-di-p-cyanobenzyloxybenzene, m .p. 170— 171°, respectively . 
C H 2I 2 o r B r-[CH 2]„-Br (» =  > 1 )  w ith  (IV) (prep, b y  N a O E t-  or 
N aO H -E tO H ) in  boiling, abs. E tO H  gives di-p-cyanophenoxy- 
inethane (30% ), m .p . 148°, afi-di-p-cyanophenoxyethane (VIÏI) (55% ), 
m .p. 197°, ay-di-p-cyanoplicnoxypropane  (83% ), m .p . 188°, aù-di- 
p-cyanophenoxy-n-butane  (00% ), m .p . 168— 169°, ae-di-p-cyano- 
phenoxy-n-pentane  (78% ), m .p. 114— 114-5°, a^-di-p-cyanophenoxy- 
n -hexane (70% ), m .p. 147°, aij-di-p-cyanophenoxy-n-heptane  (55% ), 
m .p. 107°, an d  aK-di-p-cyanophenoxy-n-decane (30% ), m .p . 123°; 
£ -C 8H 4(CH2B r ) 2 gives sim ilarly  wui'-di-p-cyanophenoxyxylene (60% ), 
m .p . 215— 216°; a  sim ilar reac tion  in H 20  gives fi-p-cyanophenoxy- 
ethyl bromide [45%  ; an d  a  l ittle  (V III)], m .p. 59°, w hich w ith  (VI) 
a t  130— 140° gives 4  : 4'-dicyano-p-phenoxyethylaniline  (35% ), m .p . 
163°. H ydro lysis of (VII) b y  aq . N a 2CO, gives successively 4- 
cyano- (IX) , m .p . 41— 42°, b .p . 203°/53 m m . (phenylurethane, m .p.
112— 113°), a n d  4-carbamyl-benzyl alcohol, m .p . 134— 135° [believed 
b y  B anse (A., 1894, i, 575) to  be (IX)], b u t  in  boiling 33%  aq . K O H  
gives (£ -C 0 2H-C„H 4-CH2)20 ,  m .p. 272— 274° (and some p- 
0 H -C H 2-C8H 4-C 02H ), converted  by  PC15 in to  th e  d iacid  chloride 
a n d  then ce  successively b y  aq . N H , in to  di-p-carbamyl-, m .p. 241°, 
an d  b y  P 2O t in xy lene in to  di-p-cyano-benzyl ether, m .p. 97— 98°, 
also o b ta in ed  from  (VII), (IX), a n d  N aO E t in  E tO H  a t  95— 100°. 
W ith  N 20 4-CHC13 a t  0° an d  la te r  room  tem p ., (IX) gives (III) an d  
a  lit t le  acid, b u t  w ith  Cu(NOa)2 gives m ix tu res. W ith  K C N - 
E tO H -H .O , (III) gives 4 :  4 '-dicyanodeoxybenzoin (40% ), m .p . 
219— 220°, an d  a little  acid . p-CyanobenzoyI chloride (prep, by  
SOCl2; PC16 gives to o  m uch anhydride), m .p . 65°, w ith  (VI) in 
C 5H 5N  gives p-cyanobenz-p'-cyanoanilide, m .p . 259— 261°; p- 
cyanobenzenesulphon-p'-*yanoanilide, m .p . 2 0 1 — 2 0 2 °, is sim ilarly  
p rep ared . Ph-[C H 2]2'B r  (X) (prep, sim plified; 90%  yield) an d  (IV) 
give p-cyanophenylB -phenylethyl ether (20% ), m .p . 64°, w hich  w ith  
H N 0 ,- H ,S 0 4 a t  - V  gives 3 : 4 : 1 -N 0 2-C6H 3(0H )-C N , m .p . 143°, 
b u t  w ith  H N O a (d 1-5) a t  —10° to  0° gives 2-nitro-4-cyanophenyl
6 -(? 4-)nitrophenyleihyl ether, m .p . 185— 186°, hydro lysed  b y  conc. 
H 2S 0 4 a t  90° to  3 : 4 : 1 -N 0 2-C8H S(0 H )-C 0 2H  (42% ). O nly  traces 
of e th e r a re  ob ta in ed  from  ^ -O H ’C jHj-CN an d  £ - N 0 2,C 8H 4-[CH2]2-Br
(XI). B-p-Am inophenylethyl bromide hydrochloride, m .p . 212— 213°, 
is o b ta in ed  from  (XI) b y  H 2- P tO j  in  H C l-E tO H  o r b y  SnCl2-H C l 
a t  80— 90° a n d  gives (Sandm eyer ; 20— 30° ; in  presence of C 8H 8 ; 
40%  yield) f}-p-cyanophenylethyl bromide, m .p. 53°, b .p . 135— 140 /
2 m m ., an d  th en ce  p -cyanophenyl f}-p-cvanophenylethyl ether (10— 
12%), m .p. 129— 130°. /j-C N 'C jH j-N îÎB z a n d  PC15 a t  120° give 
îf-p-cyanophenylbenziminochloride  (76% ), m .p . 88— 89°, b .p . 194— 
198°/3 m m ., w hich w ith  (IV) in  E t20  gives N-p-cyanophenylbcnz- 
im ino-p '-cyanophenyl ether (82% ), m .p . 155°, rearran g ed  sm ooth ly  
a t  280— 300° in to  benzdi-p-cyanophenylamide  (XII), m .p . 219°. T his 
gives benzdi-p-amidinophenylamide, + 2-5H „O p m .p . 194° (decom p.), 
converted , a f te r  d eh y d ra tio n  (10 0— 11 0° /1— 2 m m .), a t  180—-200° 
in to  N H 2B z (82%) a n d  di-p-cyanophenylamine  (76% ), m .p . 240— 
246° [ob tained  b y  hydro lysis of (XII) in (CH 2-OH)2, b u t  n o t from  
(V) a n d  (VI)], w hich y ields di-p-am idinophenylam ine dihydrochloride, 
+ H 20 ,  o r i ts  H  sulphate, B ,\ -5 H 2S 0 4. R . S. C.

Physico-chem ical properties o£ th e  chrom ophoric groups, azo- 
m eth ine (-CHIN-) and  azom ethinevinylene (-CHICH-CHIN-).— See A.,
1942, I ,  164.

D erivatives of /J-o-anisylpropaldehyde. A. Z aki an d  H . F ah im  
(J .C  S ., 1942, 182).—/}-o-Anisylpropaldehyde (prep, from  th e  acid 
chloride byr H 2- P d  in  xylene) gives a  N aH S O j com pound, m .p . 
163— 164°, an d  a  p-nitrophenylhydrazone, m .p . 126— 127°.

F . . S .
C atalytic action  of Japanese  acid earth . X I. Isom érisation  of 

aldehydes to ketones and  the  explanation  of m igration  of radicals on 
the  electronic view point (continued). K . Ish im u ra  (B ull. Chem. 
Soc. Ja p a n , 1941, 16, 252— 262; cf. A „ 1942, XI, 55).— p -  
C 8H 4M e-M gI-CH 2B z -0 H -E t20  afford d i-p-to ly l, £-C 8H 4M eI, PhM e, 
a n d  a-phenyl-a-p-tolylethylene glycol (I), m .p . 84-5— 85-5° [mono
benzoate, m .p . 136° (corr.)], oxidised  by  C r0 3-A c 0 H  to  p-  
C8H 4Me-COPh. (I) a n d  dil. H 2SO, a t  180— 185° afford p- 
C ,H 4M e-CHPh-CHO, b .p . 176° (corr.)/7  m m ., w hich , passed  over 

apanese  acid  e a rth  a t  300— 350°, gives C 8H 8, PhM e, an d  
O Ph-C H 2-C6H 4Me-£ (ÿ-C„H4Me-CO-CH2P h  n o t form ed). p-  

T o luoylcarbinol (II) a n d  »¡-C8H 4Me-MgI y ield  a-m-tolyl-a-p-tolyl- 
ethylene glycol, m .p . 59— 60° [monobenzoate (-)-H 20 ) , m .p . 173— 174° 
(corr.; decom pi)], oxidised to  «¡-tolyl ÿ -to ly l k e to n e  (III), m .p . 
72°, o r co nverted  b y  aq . H 2C20 4 a t  115— 120° in to  m-tolyl-p-tolyl- 
acetaldehyde (IV), b .p . 182° (corr.)/7 m m . [semicarbazone, m .p . 179—  
180° (corr.; decom p.)]. (IV) an d  aq . A gN O a-K O H -E tO H  y ield  
m-tolyl-p-tolylacetic acid, m .p . 93— 94°, a n d  (III) . ( I l l)  affords 
isom eric oxim es, m .p . 119— 121° an d  m .p . 133— 134°, an d  B eckm ann
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rearran g em en t (PCl5- E t 20 )  yields £-to lu-j«- a n d  w-tolu-_£-toluidide, 
respectively . w -C eH 4Me*CH2*COCl an d  PhM e—A1C13 y ield  p -tolyl 
m-m ethylbenzyi ketone (V), m .p . 6 8 ° [semicarbazone, m .p . 192— 194° 
(slight d eco m p .); oxime, -m.p. 10S— 109°]. m -T o ly l p-methylbenzyl 
ketone (VI), m .p . 40— 41° (oxidised on long keeping in  a ir  to  m -  +  
p -to lu ic  ac id ; oxime, m .p. 88-5°, rearranged  to  -p-tolylacet-m- 
toluidide, m .p. 123— 124°), is ob ta in ed  from  p -C jH jM e'C H j’C N - 
»i-C6H 4Me-MgI, o r from  ¿>-C9H 4Me-CH2-CHO (V II)-i«-C 8H 4Me-MgI, 
followed b y  ox idation  (CrOs-A cO H ) of th e  carbinol. (II) is h y d ro 
gen ated  (colloidal P t ;  aq. AcOH) a t  22°/761 m m. to  p -tolylethylene 
glycol, m .p . 76-5— 77-5°, co nverted  b y  very  dil. HC1 a t  180— 185° 
in to  (VII). m-Tolu-p-m ethylbenzylam ide  has m .p . 116°. (IV) passed 
over Jap an ese  acid  e a rth  a t  300— 350°/30 m m . (C 02) yields (VI), 
b u t  n o t (V), i.e., on ly  th e  »«-tolyl rad ical m igrates. A. T . P.

Syntheses in the carotenoid series, m .  Preparation of a methyl 
homologue of dehydro-jS-cyc/ocitral. IV. Preparation of oj-phenyl- 
and w-furyl-polyenealdehydes. J .  S chm itt (Annalen, 1941, 547, 
256— 270, 270— 284; cf. A., 1942, I I ,  126).— I I I .  w oPhorone and  
M gM eBr give 1 : 1 : 3 : 5 -te tram ethy l-A 2: ■‘-cyc/ohexadiene (I), b .p . 
155°/760 n u n ., 52°/20 m m ., an d  a  sm all a m o u n t of a  substance, 
C 19H 320 2, m .p . 162-5°. W ith  (XH-CO)jO, (I) gives an  adduct, m .p. 
101° (derived acid, m .p . 100°), w ith  B r gives 1 : 2 : 3 : 5 : 4 : 6 - 
C 8Me4B r2, and  w ith  SeO» in  aq . AcOH gives 2 : 2 : 4 :  6 -te tram eth y l- 
A3 : 5-cyc/ohexadienone (II), b.p . 90— 95°/16 m m . (2 :4-dinitrophenyl- 
hydrazone, m .p. 234°), isodurene, a n d  ? 2 : 2 : ‘i-lrim ethyl-6-hydroxy- 
m ethyl-A3:s-cyclohexadienone, b .p . 86— 87°/0-3 m m . (absorption 
m ax. 258 ±  1 mjx.; gives a  2 : i-dinitrophenylhydrazone, C 1(,H i„ 0 4N 4, 
m .p . 237°, a n d  semicarbazone, C l l H 15O N 3, m .p. 206°, w ith  loss of 
H sO). W ith  a  d rop  of, H sS 0 4 in  Ac20 ,  (II) gives a  red  an d  w ith 
SbCl3-C H C l3 a  blu ish-green colour, w ith  (!C H -C 0),0  gives an  adduct, 
m .p. 152° [derived acid, m .p . 172° (decomp.) (2 : 4-din itrophenyl- 
hydrazone, m .p . 268°)]. C H 5B r-C 0 2E t, (II), an d  Zn in  C 8H 8 give 
E t  1 : 5 -  (or 1 : 3-)epoxy-2 : 2 : 4 : 6-tetramethyl-A3- (or A5-)cyclo- 
hexenylacetate, b .p . 100— 105°/0-l m m ., hydrolysed b y  h o t K O H - 
MeOH to  an  o ily  acid, w hich, w hen distilled  a t  12 m m ., decom poses 
to  give 2 : 3 : 4 : 4 : 6 - o r 2 : 2 : 3 : 4 : 6 -pen tam ethy l-A s-cycZohexen- 
one, b .p . 90— 95°/12 m m . (semicarbazone,.m .p. 173°), a n d  a  little  
? 1 : 3 : 5 : o -te tram eth y l-6 -m ethylene-A 1 : 3-cyc/ohexadiene, b .p . 70— 
75°/12 m m . (blue, la te r  green, colour w ith  SbCl3-C H C l3, red w ith  a  
d rop  of H 2S 0 4 in  Ac20 ) . W ith  CH„Cl-C02E t  and  N aO E t in E t 20 ,
(II) gives E t  1 : a-epoxy-2 : 2 : 4 : G-tetramethyl-A3 '■ B-cyclohexadienyl- 
acetate, b .p . 105°/0-l m m ., w hich yields an  o ily  acid, converted  by  
d istillation  a t  12 m m . in to  2 : 2 : 4 :  6 -tetram ethy l-A 4 : 6-cyc/ohexa- 
d ien e-l-a ld eh y d e  [semicarbazone, ? form s, m .p. 175° an d  (after 
sin tering) 207° (absorption  m ax. 307 m ^., log e 4 -27± 0-03); 2 : 4- 
dinitrophenylhydrazone, m .p. 200°; b lue  colour w ith  H 2S 0 4-A c 20 , 
reddish-brow n w ith  H 2S 0 4, v io le t a f te r  some m in. w ith  SbCl3-  
CHC13, yellow w ith  Schiff’s re ag e n t; reduces N H 3~AgNOa], and  a 
substance, C12H 14O a, m .p . 138°.

IV . « -P heny l- an d  co-fuiyl-polyenealdehydes, R-[CHX'H]„-CHO 
(R — P h , 2-furyl), a re  o b ta ined  in good y ield  by  condensing a lde
hydes b y  p iperid ine  ace ta te  in a  so lven t (70%  E tO H ) in w hich th e  
p ro d u c ts  are in so l.; condensation  w ith  cro tonaldehyde (III) is th e  
easier th e  m ore u n sa tu ra ted  is th e  o th e r reac tan t. Purification  is 
b y  recrysta llising  a n d  sub lim ation . Thus, CHPhlC H-CHO a n d  (III) 
give £ -phenylhep ta trienal (50% ), m .p . 116° (lit., 96°, 94°, 112-5— 
113°), an d  «-phenylundecapentaenal (IV) (20% ), m .p. 1S3°. 
Ph-[CH !CH]2-CHO a n d ( I l l )  give sim ilar yields of 6-phenylnona- 
irienal, m .p . 144°, an d  ¡i-phenyltridecahexaenal, m .p. 213°. ¡¡-2-
Fury lacra ld eh y d e  a n d  (III) give £ -2-furylhcptatrienal, m .p . 111°, 
an d  K-furylundecapentaenal (V), m .p. 194°. S -F ury lpen tad ienal and
(III) give 6-furylnonatetraenal, m .p . 155°, and ¡i-furyllridecahexaenal, 
m .p . 218°. In  C „H 6, (IV) an d  (III) give l-p h en y lp en tad ecah ep taen al 
(80% ), m .p. 232° (lit. 234°). In PhM e, (V) an d  (III) give £-furyl- 
pentadecaheptaenal (poor yield), m .p. 230° {decomp.). T he pure  
products a re  stab le . R egularities o f th e  m .p., colour, an d  colour 
reactions a re  no ted . T he P h  a n d  furyl series a re  sim ilar in  
properties . R . S. C.

Prototropic changes of carbonyl compounds.— See A., 1 9 4 2 ,1, 149. 
Lignin and related compounds. LIX. Aromatic aldehydes from  

plant materials.— See A., 1942, I I I ,  360. 
Structure and absorption spectra. IV. aB-Unsaturated ketones.

— See A., 1942, I I ,  164.
Application of Fries reaction to esters of quinol. R . Y. Shahane 

(Current Sci., 1941, 10, 523— 524).—^-C 5H 4(OAc)2 is converted  by  
hea ted  A1C13 in to  1 : 2 :  5-C8H 3Ac(OH )2, m .p . 202°, in  76%  yield. 
S im ilarly  a  4 2 %  y ield  of 1 : 2 :  5-C6H 3B z(O H ) 2 is derived from  p- 
C 6H 4(OBz)2. i. " H . W.

Pries migration of the esters of polyhydroxy-phenols. R . D . Desai 
and  C. K. M avani (Current Sci., 1941, 10, 524).—-J&-C6H 1(OAc)2 
a n d  £ -C 9H 4(OBz)2 give good yields of 1 : 2 :  5-CjjH3Ac(OH ) 2 and  
-C„H3Bz(O H )2. 1 : 3 :  5-C6H 3Me(OAc}2 gives 2 : 4-diacetylorcinol,
read ily  d e -acety la ted  to  y-orcacetophenone. 1 : 2 : 3-C„H3(OAc)3 
gives exclusively galiacetophenone in  excellent yield . 1 : 3 : 5 -  
C8H 3(OAc)s gives m ain ly  2 : 4 :  6 -triace ty l- o r 2 : 4-d iacetyl-phloro- 
glucinol according to  conditions an d  ph loracetophenone on ly  in 
traces. H . W .

p-Anisyl y-phenoxypropyl ketone. W . E . B achm ann  and  A. L. 
W ilds (J. Atner. Chem. Soc., 1942, 64, 180).—T his substance, m.p. 
59— 60-5°, is o b ta in ed  from  £-OM e,C8H 4,M gBr an d  O Ph-[C H 2]3-CN 
in E t20  b y  w ay  of th e  im ine hydrochloride. R . S. C.

Application of the Nencki reaction to jS-naphthol. R . D. Desai 
an d  W . S. W arav d ek ar (Current Sci., 1941, 10, 524— 525).— Excel
len t yields of 1-lauryl-, 1-palm ity l-, an d  l-s te a iy l-2 -n aph tho l are 
ob ta in ed  from  /3-C10H ,-O H  and  th e  requisite  acid  b y  th e  Nencki 
reaction . H . W.

Photochemical decomposition of cyclic ketones.— See A., 1942, I, 
151. 

Structure of vinyl polymerides.— See A., 1942, I I ,  164.

Synthesis of an analogue of the sex hormones. W . E  Bachm ann 
and  D. G. T hom as (J. A tner. Chem. Soc., 1942, 64, 94— 97).— m- 
OMe‘C„H4-[CH3]2'O H  [prep, from  »¡-CsH 4I'O M e, E tB r, Mg, and 
(CH2)sO in  E tjO -C aH 'o; 85%  yield] w ith  P B r3- C 8H,. gives the 
brom ide (6 6 % ), w hich w ith  C H N a(C 0 2E t )2 e tc, gives y-wi-anisyl- 
b u ty ric  acid. T he derived (PC l6- C 6H j  chloride w ith  SnCl4-C 8H , 
a t  0° gives l-k e to -6 -m eth o x y -l : 2 : 3 : 4 -tetrahydronaphthalene , 
m .p. 78—79-5° (lit.- 77-5— 82°), converted  b y  Me2C20 4 e tc. a t  5— 
15 in to  th e  M e 2-glyoxylale (95% ), m .p . 76-5— 77-5°, w hich with 
glass pow der a t  175— 185° gives M e l-keto-6-m ethoxy-l : 2 : 3 : 4- 
tetrahydro-2-naphthoate, m .p . 88— 89-5° a f te r  sin tering  (P y re x ; pre
hea ted  b a th ). Subsequent reac tions a re  as described earlier (A., 
1941, II , 138). M ethy la tion  gives M e l-keto-6-methoxy-2-methyl- 
1 : 2 : 3 :  4-tetrahydro-2-riaphthoale (84% ), m .p. 91—-92-5°, converted 
(R e fo rm a tsk y ; d e h y d ra tio n ; red u ctio n ; esterification) in to  Me
2-carboinethoxy-G-methoxy-2-methyl-l : 2 : 3 : 4-tetrahydro-\-naphthyl- 
acetate, a-, m .p . 77-5— 79°, a n d  fl-form , an  oil. H ydrolysis gives
2-carbomethoxy-6-methoxy-2-methyl-l : 2 : 3 : i-te trahydro-\-naphthy l-  
acetic acid, a-, m .p. 118-5— 120-5°, and  [¡-form, m .p . 128— 130°, 
w hich b y  A rn d t-E is te rt-W o lff  reac tions y ield  M e p-2-carbomethoxy- 
G-methoxy-2-methyl-l : 2 : 3 : 4-tetrahydro-i-naphthylpropionate, a-, 
m .p . 52— 53-5* (clear a t  ~ 6 4 ° ) , an d  (3-form, an  oil. Cyclisation 
th en  affords 3'-keto-4'-carbomethoxy-(S-methoxy-2-nielhyl-\ : 2 : 3 : 4- 
tetrahydrocyclopenlano-l' : 2 '- l  : 2-naphthalene, a-, m .p . 94— 96-5°, 
an d  p-form, m .p. 117— 119° (both  m .p . a fte r  s in te rin g ; Pyrex ; 
p reh ea ted  b a th ), hydro lysed  to  Z'-keto-Q-methoxy-, a-, m .p. 38-5— 
40-5°, and  fi-form, m .p . 112— 113-5°, w hich w ith  A cO H -48%  H B r- 
N 2 gives '¿'-kcto-6-hydroxy-2-methyl-\ : 2 : 3 : i-tetrahydrocyoXopent■- 
ano-V  : 2 '- l  : 2-naphthalene, a- (I), m .p. 155— 156°, a n d  fi-form  (II), 
m .p . 212— 214° (vac.). In  5-mg. doses (I) is. inac tive , b u t  (II) 
induces cestrous response (rats). R . S. C.

Action of hydrogen bromide in acetic acid on unsaturated 1 :  4- 
diketones. M. Couper an d  R . E . L u tz  (J. Org. Chem., 1942, 7, 79— 
87; cf. A., 1933, 607).—T h e  reac tion  betw een H B r-A cO H  an d  two 
of four u n sa tu ra ted  aS-diaryl-j3y-dim ethyl-aS-diketones is essentially 
reduction , w hereas in  th e  o th er tw o i t  is reduction  an d  brom ination 
in a para  position  in P h . j8-C10H ,-O H  ac ts  as B r accep to r and  in 
its  presence th e  reac tions a re  confined to  reduction  (and furanisation 
in tw o cases). A m echanism  of b rom ination  is given. T h e  product 
of th e  action  of H B r-A cO H  on (:CMeBz) 2 is trans-fi-benzoyl-y-p- 
broinobenzoylbutane (I), m .p. 125°, also ob ta in ed  b y  reduction 
(SnCl2, AcOH , conc. HC1) of th e  -AP-butene (II), m .p. 125° (prep, 
from  /?-/>-bromobenzoyl-a/?-dimethylacrylyl chloride, A1C13, and 
C6H 6). D im ethy lfum ary l chloride, A1C13, an d  P h B r in CS2 afford 
tTa.ns-j3y-di--p-bromobenzoyl-AP-butene (III), m .p. 172-5— 173°, con
v e rted  b y  SnCl2 in  boiling A cO H -conc. HC1 or b y  Zn d u st a n d  boiling, 
conc. AcOH in to  2 : 5-di--p-bromophenyl-3 : 4-dim ethylfuran  (III), 
m .p . 181°, also ob ta in ed  in  poor y ield  from  P B r 5 an d  2 : 5 -diphenyl- 
3 : 4 -d im ethy lfu ran  or (I). (IV) is oxidised by  H N O a in  well-cooled 
E tC O .H  to  cis-fly-di-'p-bromobenzoyl-AP-bulene (V), m .p. 138— 139°.
(I) is scarcely affected b y  prolonged boiling w ith  K O H -E tO H , is 
no t reduced b y  Z n-A cO H  or ca ta ly tica lly  in presence of P t  or Pd- 
B aSO j, an d  is oxidised (hot H N 0 3 o r K M n 0 4) to  ^>-C6H 1B r,C 0 2H. 
I t  c an n o t read ily  be furanised . B rom ination  (B r-H B r-A cO H ) of 
i t  leads to  (IV). H B r-A cO H  and  (:CMeBz) 2 in  presence of jS- 
Cu H 7-OH afford 2 : 5-diphenyl-3 : 4 -d im ethy lfuran , m .p . 116— 117°.
(II) and  H B r-A cO H  give (IV) an d  (I) (ratio  1 : 4 ) ,  w hereas in 
presence of jS-C ^H ^O H  th e  p ro d u c t is (I). (I ll)  sim ilarly  yields
(IV), also in presence of /S-C10H --O H ; (IV) is also o b tained  from
(V). (CH 2Bz)2 an d  H B r-A cO H  give d ipheny lfu ran , m .p . 90— 92°._ 
oj8-D im esitoylethylene, H B r-A cO H , an d  jS-Cm H/OH afford aS-di- 
m esity lbutane-aS-dione, m .p . 130— 132°. H . W.

Application of the p-hydrogen method to some problems of organic 
constitutions. I .— See A., 1942, I ,  166. 

Preparation of tetrahydroxybenzoiuinone and rhodizonic acid salts 
from the product of oxidation of inositol by nitric acid. P- W.
Preisler and  L. B erger (J. A m er. Chem. Soc., 1942, 64, 67— 69).— 
P rep , of K 2 rhod izonate  (I) an d  of 1 : 2 : 3 : 5 : 6 : 4 -0 X (0 H )4!0  
an d  its  K 2 sa lt from  inosito l is im proved . T h e  K  sa lts  are  dis
tingu ished  b y  solubilities in' H aO an d  x-H C l and  analysed  b y  poten- 
tio m etric  t it ra tio n  [N a2S20 4; K 3Fe(C N ),]. T he colour changes
during  titra tio n  of S 0 4"*by B a "  are  p ro b ab ly  due  to  (I).



177 A., II .—i v ,  STEROLS AND STEROID SAPOGENINS t o  v i , HETEROCYCLIC. 178

Dyes related to toluidine-green. C. F. H . Allen, G. F . F ram e, and 
C. V. W ilson ( / .  Org. Chem., 1942, 7, 63— 67).— Com parison of th e  
absorption sp ec tra  of hom ologues of tolu id ine-green (I) w ith  those 
of the p a re n t substance  shows th a t  th e  curves of dyes hav ing  sub
stituents in  th e  6 : 7-positions resem ble th e  u n su b s titu te d  alizarine- 
cyanine-green ra th e r  th a n  (I). H alogen and  O H  in  th e  a-position  
have a m uch g rea ter effect on th e  abso rp tion  curves of th is  ty p e  of 
dye th a n  th e  sam e group in  a  /J-position. T h e  3 '-su lphonic  acid  
resembles th e  corresponding isom eride in th e  1 : 5- (blue) scries, 
the curve falling off in th e  fa r red. 3 : 6 : 1 :  2-C0H 2Cl2(CO)2O, 
o-C6H 4C12, an d  A1C13 a t  95— 98° yield 3 : S-dichloro-o-S ' : i'-dichloro- 
benzoylbenzoic acid, m .p . 170— 171° a fte r  softening a t~ 1 6 4 ° , cyclised 
by ~ 8 % oleum  a t  160° to  1 : 4 : 6 :  1-tetrachloroanthraquinone (II), 
m.p. 259— 260°, th e  co n stitu tio n  o f w hich is estab lished  b y  its 
subsequent reactions. jn -H em ipin ic  acid  an d  £-C 6H 4(OH ) 2 give 
1 : 4 : 6 :  T-tetrahydroxyanthraquinone (III) (tetra-acetate, m .p. 192— 
193°). G radual ad d itio n  of a  m ix tu re  of 4 : 5 : 1 : 2-C6H 2B r2(C 0)20  
and £-C sH 4(OH )2 to  AlCI3-N aC l a t  200— 220° yields 6 : 1-dibromo- 
quinizarin (IV), m .p. 296—298°, (III) is reduced  b y  Sn an d  HC1 
in AcOH to  th e  2 : 3-H 2-com pound, converted  b y  £ -C 6H 4M e-N H 2 and  
H3BO 3 a t  1 0 0 ° followed by  a tm . ox idation  in to  I : 4-di-p-toluidino- 
6 : 1-dihydroxyanthraquinone. S im ilarly  (IV) is transfo rm ed  in to  its 
H ,-derivative, m .p. 287:—289°, an d  thence  in to  6 : T-dibromo-l : 4- 
di-p-toluidinoaiithraqiuuoiie. (II) a n d  £ -C 6H 4M e-NH 2 a t  165— 175° 
slowly give 6 : l-dichloro-\ : 4-di-p-toluidinoanthraquinone.

H . W .
Dyes related to toluidine-blue. C. F . H . Allen, C. V. W ilson, and

G. F . F ram e  ( / .  Org. Chem., 1942, 7, 68— 72).— 4 : 8-D i-m -toluidino-
(I), -p-toluidino-, -p - te r t .-amylanilino- (II), -p-anisidino- (III), -p- 
chloroanilino- (IV), -p -xenylam ino- (V), an d  -fl-naphthylam ino- (VI) 
-1 : 5-dihydroxyanthraquinone  a re  ob ta in ed  from  4 : 8 -dichloro- 
anthrarufin  and  th e  requ isite  base. A ddition  of H 3B 0 3 is essential 
for th e  otherw ise sim ilar p rep , of 4 : 8-di-a-chloroanilino-l : 5-di- 
hydroxy an thraquin one. T he su lphonation  of these  com pounds is 
described. T he dyes from  (I), (III), (V), and  (VI) are  m uch m ore 
sol. in  H aO th a n  to lu id ine-blue ' (VII) an d  from  th e  S : N  ra tio  i t  
appears th a t  2 S 0 3H  are p resen t p e r  N . T he ab so rp tion  curves of 
these dyes resem ble th a t  of th e  blue dye w hich resu lts  w hen (VII) 
is trea te d  w ith  fum ing H 2S 0 4 a n d  has S : N  >  1. (II) gives a dye 
resembling (VII) b u t a p p a re n tly  w eaker. T he dyes, from  (V) a n d
(VI) absorb  in  th e  v io le t and  a re  greenish, w hile th a t  from  (IV) does 
not have as h igh  ab so rp tion  in  th e  fa r red . I t  ap p ears th a t  only 
^-alkylated am ines can be expected  to  p roduce dyes closely resem bl
ing (VII). H . W .

IV.— STEROLS AND STEROID SAPOGENINS.
Preparation of A0r8(14)-, A7:0<u )-, A7:l4- , and A8:I4-cholestadienes. 

A., 1942, I I ,  167.
Relationship between optical rotatory power and constitution of 

sterols. II. S. B ernstein , E . J .  W ilson, ju n ., an d  E . S. W allis ( / .  
Org. Chem., 1942, 7, 103— 110).— E x am in atio n  of [a]c of a  no. of 
sterols a n d  th e  corresponding ace ta tes , benzoates, an d  3 : 5-din itro- 
benzoates leads to  th e  eq u atio n  [M ]D derivative — [M ]d «utoi +  const. 
The consts. for th e  acyl g roups a re  qu o ted  an d  depend  on th e  group 
itself an d  on th e  m ode o i its  union in  th e  mol. A pplications are 
discussed. H . W .

Synthesis of an analogue of the sex hormones.— See A., 1942, I I ,  
176. 

Sterols. CXXV. Sapogenins. LI. Structure of the dibasic acid 
obtained by permanganate oxidation of anhydrosarsasapogenoic acid. 
Sterols. CXXVI. Sapogenins. LIT. Structure of the side-chain of 
sarsasapogenin. Identification of the acid obtained by the haloform  
reaction on the dibasic acid from the potassium permanganate oxidation 
oi anhydrosarsasapogenoic acid. R  E . M arker an d  A. C. Shabica ( / .  
Amer.Chem.Soc., 1942,64,147— 149,180— 181).— L I. T lied ibasicac id , 
m.p. 206— 207° (decom p.), ob ta in ed  from  anhydrosarsasapogenoic  
acid b y  K M n 0 4 (Fieser et a!., A„ 1939, I I ,  31) .is p ro b ab ly  (I). 
Further ox idation  gives 3(/3)-hydroxy-I6-ketobisnorcholanic acid. 

Me
H 2C J CH-CH M e-C02H

H j^  ~./ / ' 'XC (0 H )'C 0 -C H 2-CHMe,C 0 2H 
H 2C Me C H  CH—C H ,

OH

H.
H > Cf w i s -

H.<Y!Yh,
(i.)

H
and thence b y  N aO I 3-hydroxy<siiobilianic acid  (II). O xidation  of
(I) by  K M n 0 4 a t  room  tem p , o r  of i ts  Me ester ace ta te  b y  C r0 3 
and reduction  of th e  p ro d u c t b y  N a -E tO H  or -M eO H  gives 
sarsasapogeninlactone.

L II. N aO I converts (I) in to  (II). (I) does n o t reduce A g N 0 3-
aq. N H 2 an d  is th u s  n o t a n  a-CO-acid (cf. loc. cit.). R . S’. C.

V .-T E R P E N E S  AND TRITERPENOID SAPOGENINS.
Absorption spectra of terpenoid compounds. II. Irone.— See A.,

1942, I, 164.

Vapour-phase thermal isomerisation of a- and jS-pinene. L. A.
G o ldb latt and  S. Pallcin ( / .  Am er. Chem. Soc., 1941, 63, 3517—  
3522).— U nder op tim um  conditions, pu re  a-pinene, [o]D + 32-06°, is 
isom erised a t  375° to  a- [(ICH-C0)20  ad d u ct, m .p. 91— 92°] and  
8 -pyronene l[(!C 11 'CO) ..O ad d u ct, m .p . 163— 164°] (a +  ¡3 12% ), 
d ipen tene  (~ 4 2 % ), a n d  aZ/oocimene (40% ), b .p . 88-4°/20 m m . 
[(:CH -C0)20  add u ct, m .p. 83— 84°]. P u re  £-pinene, [a]D -2 1 -8 1 ° , 
gives sim ilarly  m yrcene (~ 6 7 % ), Z-limonene (~ 1 3 % ), an d  o-cam- 
phorene (-*-9-5%). R- S. C.

Reactions of /3-pinene. I. W ith selenium  dioxide in various 
solvents. W . D. S ta llcup  an d  J . E . H aw kins ( / .  A m er. Chem. Soc., 
1941, 63, 3339— 3341).— S e 0 2 an d  /3-pinene give pinocarvone, b .p . 
7 5 — 78°/3 m m ., 221— 223°/760 m m., [a]'™ --16-5° [sem icarbazone, 
m .p . 212— 213° (co rr.); 2 : 4-dinitrophcnylhydrazone, m .p. 223—
223-5° (corr.)], a n d  carvopinone (I), b .p. 82— 84°/3 m m ., [a]|,0 
+ 62-7° (polym erises a t  140° o r w hen k e p t to  a  solid, softens a t  

~ 3 2 0 ° , a n d  th en  m elts w ith  deco m p .; sem icarbazone, m .p. > 3 0 0 ° ; 
w hen d istilled  w ith  H 2C20 4 in s team  gives carvone an d  some poly- 
m eride). T he a m o u n t of (I) form ed depends p a r tly  on th e  so lvent 
and , in  general, increases w ith  th e  tim e  of reaction . T he p ro d u c t 
of D u p o n t et al. (A., 1933, 1166) w as a  m ix tu re . R . S. C.

Diethylamides and some derivatives of camphor. M. H erold  an d  
E . Jirclt (Casopis Ceskoslov. L6k., 1938, 18, 165— 171).— C am phor-
1 0 -sulphonyl chloride, m .p . (¡7° (from th e  acid  an d  PC lj), w ith  
N H E t2 gives th e  su lphondiethy lam ide, m .p. 50°. C am phoryl 
chloride (from  th e  acid  a n d  PC15) sim ilarly  yields th e  d i(d ie thy l- 
am ide), m .p . 130°. C am phoric an h y d rid e  a n d  N H E ta y ield  N N -  
d iethv l-a-cam phoram ic acid, m .p. 166°. T he pharm acological 
action  of th ese  d ie thy lam ides an d  th a t  of cam phor-3-carboxydi- 
e thy lam ide  a re  s tud ied  in  com parison w ith  t h a t  of o-C6H 4(CO-N Et2)2. 
T h ey  show  w eak an alep tic  p rop erties  o r little  so lub ility  in usable 
so lvents. I7- E .

Camphorylidenesulphanilamides.— See B ., 1942, I I I ,  114.

American musk. I. Chemical constitution of the musk of the 
Louisiana muskrat. P . G. S tevens an d  J. L. E . E rickson (J. Am er. 
Chem. Soc., 1942, 64, 144— 147).— T he vo latile  oil (2-1%) from  th e  
scen t g lands of th e  L ouisiana  m u sk ra t (Ondatra zibethicus rivalicius) 
co n ta in s d ihydrociveto l (58), norm uscol (40), a n d  th e  derived 
odorous ketones (2% ). T h e  following d a ta  a p p ea r new. cyclo- 
H ep tadecane, m .p . 66-0— 66-2° (lit. 65°). D ihydrocivet-oxim e, m .p. 
63— 64°, a n d  -2 : 4-dinitrophcnylhydrazone, m .p . 84-5— 86° a fte r  
sin tering . N orm usc-2 : 4 -d in itrophenylhydrazone, m .p . 108— 109°, 
a n d  -l-menthylhydrazone, m .p. 138-5— 139-5°. Cryoscopic consts. 
of c ivetone an d  eycioheptadecene are  39 a n d  20-2, respectively , th e  
h igh  val. of th e  form er being p ro b ab ly  due to  in tram ol. con jugation  
of th e  CO an d  CIC. K- S. C.

VI.— HETEROCYCLIC.
Tetrahydrofuran compounds, n .  Preparation of y-chloro-a-2- 

tetrahydrofurfurylbutane. R- D . K leene ( J . A m er. Chem. Soc., 
1941, 63, 3539; cf. A., 1941, I I ,  266).— Furfu ry lideneace tone  and 
H .-N iO  in E tO H  a t  125°/100 a tm . (initial) give a -2 -te trahydro - 
fu rfu ry l-n-bu tan-y-o l (63% ), a  liquid, w hich w ith  SOCl2 a t  C SI I 6N 
a t  > 5 0 °  gives y-chloro-a-i-tclrahydrofurJuryl-Ti-butane, b .p . 58— 60°/ 
3 m m . R- S. C.

Preparation of oj-furylpolyenealdehydes.— See A., 1942, I I ,  175.

Oxime of furfurylideneacetone. R- D. K leene ( / .  A m er. Chem. 
Soc., 1941, 63, 3538).—■Furfurylidcneaceloxime, m .p. 88— 90°, is 
p repared . R- S. C.

Synthesis of 4-am inocoum arone-l: 2-dicarboxylic acid cyalo- 
hydrazide, a heterocyclic analogue of 4-aminophthalhydrazide.
E . H . H u n tress  a n d  W . M. H earon  ( / .  Am er. Chem. Soc., 1942, 64, 
86— 90 ).— B enzfuran-1 : 2-dicarboxylic  acid  an d  H N O a (1 conc. +  
1 d 1-5) a t  100° give th e  4 -N 0 2-acid (I) (75% ), m .p. 282— 284°, 
w hich w ith  K M n 0 4- N a 0 H  gives 2 : 5 :  1-0H -C 6H 3(N 0 2)-C 02H  
(proof of s tru c tu re ), b u t  gives no anh y d rid e . I ts  Mc„ es te r (II) 
(CH 2N 2), m .p. 150— 151°, gives no hydrazide, b u t  evap o ra tio n  of 
th e  acid  w ith  aq . N 2H 4 an d  h eatin g  th e  residue a t  160— 170° and  
th e n  195 ± 5 °  gives 4-nitrobenzfnran-l : 2-dicarboxylcyc\ohydrazide
(III), m .p . 335— 336° (A cy deriva tive , m .p . 241— 243°), also ob tained  
b y  n itra tin g  th e  u n sa tu ra ted  cyc/ohydrazide. W ith  F e S 0 4-a q . 
N H 3, (III) gives 4-am inobenzfuran-\ : 2-dicarboxylcyclohydrazide
(IV) (40% ), d eco m p .—330°. H yd ro g en atio n  ( P t0 2) of £11) in  A cOH 
gives M e2 4-am inobenzfuran-l : 2-dicarboxylate, m .p . 137— 138°, an d  
th en ce  (IV). H ydrogenation  of (I) gives th e  4-N H 2-acid, m .p. 
> 4 0 0 °, w hich w ith  C H 2N 2 gives Me2 4 -d im ethy lam inobenzfuran- 
1 : 2 -d icarboxylate, m .p .’ 65— 67°; th e  Ag sa lt is unchanged  by  
M el in  xylene. O xida tion  of (IV) gives less lum inescence th a n  does 
th a t  of 4 -am inoph thalhydraz ide. R . S. C.
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New reactions of 2-keto-l-benzylidenebenzfuran. I. T. B. Panse, 
R . C. Shah, and  T. S. W heeler ( / .  In d ia n  Chem. Soc., 1941, 18, 
453-—456).— 2-I<eto-l-£-anisylidenebenzfuran  (I) (reacts sim ilarly  to  
chaikones) a n d  Br-CHC13 afford \-bromo-2-keto-\-(w-bromo--p- 
methoxybenzyl)benzftiran, m .p . 148°, converted  b y  boiling M eOH or 
E tO H  in to  l-bromo-2-keto-\-(u>: p -dimethoxy-, m .p. 137°, o r -(p- 
methoxy-to-etkoxy-benzyl)6enzfuran, m .p. 145°, respectively , o r by  
O T n-K O H  in to  4 '-m etlioxyflavonol. (I) a n d  ej'cfohexanonc in 
boiling E tO H -a q . N aO H  yield  2-keto-l-[oj-(2'-keto-l'-cyc\ohexyl)- 
p-methoxybejizy[]benzfiiran, m .p. 278°, an d  (I) a n d  C H 2PhB z (b.p.) 
o r C H jA c C O jE t-E tO H -N a O E t (reflux) afford 2-keto-l-(P-benzoyl- 
f}-phenyl-a-'p-anisylethyl)benzfuran, m .p . 243°, o r E t 5-y-anisylbenz- 
fu ra n o -V  : 2 ' :  3 : 4-A--cyc\ohexen-\-one-(i-carboxylate (II), m .p . 159° 
[semicarbazone, m .p . 253— 255°; oxime, m .p . 183° (decom p.);
2 : A-dinitrophenylhydrazone, m .p. 209— 210° (decom p.); Cu  sa lt, 
m .p. 210°], respectively . (II) and  10%  HC1 a t  160° give 5-p- 
anisylbenzfurano-V  : 2 ' ;  3 : 4-A2-cyc\ohexen-\-oue, m .p. 152°.

A. T. P.
Isolation of a physiologioally active tetrahydrocannabinol from

Cannabis saliva resin. H . J. W ollner, J. R . M atchett, J .  Levine, 
a n d  S. Loewe (J. Am er. Chem. Soc., 1942, 64, 26— 29).— T he E tO H - 
e x tra c t (30%) of In d ian  charas is successively ace ty la ted , frac tio n 
a te d  a t  0-001 m m ., an d  sub jected  to  chrom atography . F rac tio n 
a tio n  a t  0-015 m m . of a  fraction , [a]^1 —205° in  E tO H , free from  
cannabid io l d iaceta te , an d  la te r  ch ro m atography  gives a  tetrahydro
cannabinol acetate (I), [a]p —214° in  E tO H . (I) is unaffected  by  
fu rth e r frac tio n a tio n  o r ch rom atography , h a s  a  po ten cy  14-6 
(± 7 -2 % ) re la tive  to  th e  7 : 8 : 9 :  10-H j-com pound, is dehydrogen
a te d  b y  S a t  225° o r chloranil in  xy lene to  cannab ino l ace ta te , is 
hyd ro g en ated  to  a  H a-com pound, [ale1 —119° in  E tO H , h as  ab so rp 
tio n  m ax. a t  2745 (log e 3-52) a n d  2805 a . (log e 3-53), an d  w ith  
(a) a c id -E tO H  o r N H 3-P h M e gives a  tetrahydrocannabinol, (a) [a]!,1 
—216° in  E tO H , re la tive  p o ten cy  8-04 (± 2 2 % ), (6) abso rp tion
m ax. a t  2760 (log e 3-42) an d  2820 A . (log c 3-43), [ a ] # ------193° in
E tO H . R . S. C.

Osage orange pigments. VUI. Oxidation. M. L. W olfrom  and
A. S. G regory (J. Am er. Chem. Soc., 1941, 63, 3356— 3358; cf. A., 
1941, II , 267).— Pom iferin  Mea or te trah y d ro p o m iferin  Me3 o r iso- 
pom iferin  M e2 e th e r w ith  H 2O a an d  a l ittle  K O H  in  aq . COMe2 
gi\se 2 : 3-epoxides (yields : 80, 1 0 , an d  82% , respectively), m .p. 
159-5°, 150— 151°, a n d  200°, respectively  (liberate I  from  ho t, b u t  
n o t cold, K I-A cO H ), yield ing 3 : 4 :  l-(0 M e)2CsH 3-C 02H  b y  m ore 
prolonged action  in  m ore conc. a lkali. No epoxide w as iso lated  from  
osajin , b u t  isoosajin M e, e th e r gives a  2 : 3-epoxide, m .p. 199-5—  
200°, a n d  th en ce  ;/>-OMe-C0H 4-CO2H . T hese a n d  know n reactions 
p rove  th a t  th e  ¡.soflavone nucleus is n o t reduced  in th e  ^ - d e r i v 
a tiv es an d  th a t  n e ith e r th e  2 : 3-ethylenic link ing  n o r th e  O H  of 
th e  3-aryl nucleus is affected b y  th e  acid  isom erisation , a n d  fixes 
th e  positions of all b u t  one O H . R . S. C.

Anthochlor pigments of Coreopsis gigantea.— See A., 1942, I I I ,
360.

Structure of glycollaldehyde dimeride. R- K . Sum m erbell and  
L. K . R ochen (J . Am er. Chem. Soc., 1941, 63, 3241— 3244).— The 
d im eride (I) of O H -CH : -CHO is p roved  to  be  2 : 5 -d ihydroxy-1 : 4- 
d ioxan  (cf. E . F ischer, A., 1895, i, 437). D ioxadiene an d  H B r -  
CHC1, a t  0° give 2 : 5 -d ibrom o-l : 4-dioxan (II), darkens a t  104—  
106°, decom p. 134°, converted  b y  £ -N O a-C6H 4-N H -N H 2,HCl (III) 
in  25%  A cO H  a t  100° in to  (•C.H:n'-NH-C„H4-X 0 2-^), (IV) an d  b y  
AgOAc in  PhM e a t  room  tem p , in to  2 : 5 -d iacetoxy-l : 4-dioxan (V), 
m .p . 157— 158°. (II) an d  (V) are  iden tica l w ith  th e  p roducts 
o b ta in ed  from  (I) (H. O. L . F ischer et al., A ., 1927, 857). (p-
N 0 2-C ,H 4-NH-N:CH-CH2) jO could n o t be ob ta in ed  b y  ozonolysis 
e tc . of 2 : 5 -d ihydrofuran , on ly  (IV) being iso lated . H y d ra tio n  of 
d ioxene b y  boiling, v e ry  dil. HC1 an d  th en  tre a tm e n t w ith  aq. (I ll)  
gives th e  p-nitrophenylhydrazone, m .p . 142°, of 
0 H -[C H 2]j-0 -C H 2-C H 0 (2 : 4-dinitrophenylhydrazone, m .p . 136°). 
T h is is converted  in to  (IV) b y  boiling 25%  A cO H  [w ith  o r w ith o u t 
add itio n  of (III)] or boiling v e ry  dil. HC1, b u t  is  stab le  in  boiling 
h 2o .  R . S. C.

2-Vinylthiophen. R . K u h n  an d  O. D an n  (Annalen, 1941, 547, 
293— 299).— 2-A cetylth iophen an d  A l(O Pr£ )3 in P r0 O H -N a a t  108° 
give a-2-ihienylethyl alcohol (I) (47% ), b .p . 9 0 -5 ° /ll  m m . [5-HgCl 
d eriva tive , m .p . 157° (b lock); phenylurethane, m .p . 85° (block)], 
w ith  som e 2-thienyletliyl PrP ether, b .p . 75°/12 m m ., 154° (decom p.)/ 
755 m m . [hydrolysed b y  H 3P 0 4; 5-HgCl d eriva tive , m .p . 112— 
113° (block)], a n d  di-a-2-thienyletkyl ether (II), b .p . 121— 122°/3 m m. 
[5 : 5'-(HgCl)2 deriva tive , m .p. 196— 198° (b lock)]; m ore prolonged 
reac tion  gives m ore of th e  e th e rs ; in  C „H 6, (I) is accom panied by
(II) a n d  2-innylthiophen  (III), b .p . 62— 63°/50 m m . (I ll)  is best 
o b ta in ed  b y  boiling (I) w ith  a  little  q u in o l; i t  can  be t i t r a te d  w ith  
o-C 02H iC0H 4,C 0 3H  or (CNS)a b u t  consum es 2 IC1; its  colour re 
actions a n d  abso rp tion  spec trum  (m ax. 272 m/x.) a re  described ; i t  
polym erises w hen h ea ted  or k ep t, rap id ly  in  O a. R . S. C.

9-Thiolphenanthrene and some of its derivatives. P . C. D u tta  
(J . In d ia n  Chem. Soc., 1941, 18, 469— 471).— K  9-phenanthrene- 
su lphonate  and  PC15-P 0 C 1 3 a t  140° give th e  chloride, converted  

  ------------------------

b y  Z n -aq . H 2S 0 4 a t  100° (bath) in to  9-thiolphenanthrene (I), m.p. 
67°, a n d  then ce  by  I—E tO H  in to  diphenanthrenyl 9 : 9'-disulphide, 
m .p . 149° (shrinks a t  137°). (I) an d  AcCI (w ater-ba th), or BzCl
a t  150— 160°, or Me2S 0 4-a q . N aO H , y ield 9-acetyl-, m .p . 93° (shrinks 
a t  85°), 9-benzoyl-, m .p . 109° (shrinks a t  95°), o r 9-methyl-thiol- 
phenanthrene, m .p . 75°, respectively . (I) a n d  (COCl)2 a t  room  temp., 
followed by A1C13-C S 2 a t  room  tem p ., th e n  reflux, afford 4 : 5-di- 
keto-4 : 5-dihydrophenanthro-9’ : 10'-2 : 3-thiophen, m .p . 245° (shrinks 
a t  227°). A. T . P.

5-Iodo-4 : 6-diketo-2-m ethyltetrahydropyridine-l-acetic acid.— See
B., 1942, III, 114.

Isomeride of dimethylethylpyridine. R- H . S iddiqui (J . Indian  
Chem. Soc., 1941, 18, 505— 506).— K 2 2 : 6-dim ethyl-4-ethyIpyridine- 
3 : 5-d icarboxylate  (A., 1940, II, 53) is deca rb o x y la ted  by  short 
tre a tm e n t w ith  soda-lim c, a n d  a f te r  4 m o n th s’ c o n ta c t th e  product 
gave no 2 : 6 -d im ethy l-4-ethy lpyrid ine, b u t  m ain ly  an  isomeride 
( +  l-25H aO), b .p . 195— 196°, an d  a  l ittle  of a  base, b .p . 217— 220°. 
T he form er base affords a  hydrochloride, m .p . 197°, hydriodide, m.p. 
155°, ethiodide, m .p. 185°, platinichloride, m .p. 222°, aurichloride, 
m .p. 180°, a n d  picrate, m .p . 167° (anhyd . o r -fO-5HaO).

A. T . P.
Structure of hydroxymethylene-methyl ethyl ketone and -methyl 

j3-phenylethyl ketone. S. N . Josh i, R . K aushal, an d  S. S. Desha- 
p ande  (J . In d ia n  Chem. Soc., 1941, 18, 479— 484).— T he OH-CH2 
d eriv a tiv e  (I) of COM eEt is OH-CHICMe-COMe, w hereas th a t  of 
Ph-[C H 3]2-COMe is Ph-[C H 2]2-CO-CH:CH-OH. (I) can  be  distilled 
w ith o u t decom p, a t  250 m m . ; th e  t i t r e  of a lka li ag a in st (I) in 
E tO H  rem ains const, a f te r  1 week, w hereas th a t  of (II) diminishes 
to  n early  h a lf of th e  val. (I) a n d  CN-CH2-CO-NH2 in  E tO H - 
p iperid ine  (w ater-bath) give 5-cyano-6-hydroxy-2 : 3-dimethylpyridine, 
m .p . 270°, converted  b y  50%  H 2S 0 4 a t  150° in to  b-hydroxy-2 : 3- 
dimethylpyridine-5-carboxylic acid, m .p . > 2 8 0 ° , d ecarboxy la ted  by 
d istilling  w ith  a  little  Cu pow der to  G-hydroxy-2 : 3-dimethylpyridine, 
m .p. 205° (distilled w ith  Zn in  H 2, i t  y ields 2 : 3-dim ethylpyridine). 
B y  sim ilar reactions, (II) [Cu sa lt, m .p . 176° (decom p.)] affords
5-cyano-6-hydroxy-2-f3-phenylethylpyridine, m .p . 198° (decom p.), and 
then ce  th e  -5-carboxylic acid, m .p. 211— 212°, (i-hydroxy-2-fï-phcnyl- 
ethylpyridine, m .p . 152°, an d  2-jS-phenylethylpyridine (platini- 
chloride, m .p. 185°, b lackens a t  160°) [oxidised b y  aq . K M n 0 4 to 
B zO H  an d  p icolinic acid  (Cu sa lt, +  2 H 20 )]. A. T . P.

3 : 3 -  Di -  (4' -  hydroxy-2'-methyl-5'-/«)propylphenyl) oxindole and
some derivatives. E . BureS an d  J. K uzel (Casopis Ceskoslov. Lik., 
1938, 18, 199— 208).— C ondensation  of th y m o l an d  isa tin  w ith  ZnCl, 
a t  120° yields th e  a-isomeride (I), m .p. 284° (decom p.), a n d  con
densa tion  w ith  conc. H 2S 0 4, th e  fl-isomeride (II), m .p. 284° (decomp.), 
of 3 : 3-di-(4'-hydroxy-2’ -methyl-5’-\&opropylphenyl)oxindole, differing 
p ro b ab ly  according to  w h e th er a tta c h m e n t is m ade on th e  a- or fl- 
CO of th e  isa tin  m ol. (I) gives a  I-Ig11 sa lt w ith  H g(O A c)2 a n d  Br,-, 
m .p . 255° (decom p.), A c2, m .p . 168°, A c3, m .p. 144°, a n d  B z 2, m.p. 
148°, deriva tives. (II) gives a  Hgn  sa lt w ith  H g(O A c)2 an d  Br3-, 
m .p . 248°, C/8-, m .p. 209°, A c 2, m .p . 159°, A c„  m .p . 145°, and  Bz„ 
m .p . 147°, deriva tives a n d  3 : '¿-di-(4'-methoxy-2’-methyl-5'-isopropyl- 
phenyl)oxindole, m .p . 129°. F . R.

2-Aminoacridme-7-sulphonamide. E . A arons and  A. Albert 
(J .C .S ., 1942, 183).— 2-Am inoacridine-l-sulphonam ide, m .p; 263° 
(decom p.), is p rep ared  b y  reduction  (N a -H g -E tO H ) of th e  2-nitro- 
acridone d eriva tive . 2-A m inoacridine-7-sulphonic acid  is similarly 
p rep ared  using A l-H g . F . R . S.

//-Substituted derivatives of phénobarbital. H . R . H enze and J. J- 
Spurlock (J . Am er. Chem. Soc., 1941, 63, 3360—;3363).— N a phéno
b a rb ita l (I) (dried a t  140°) w ith  boiling C hfC H jjj-O H  (excess; less 
well w ith  1 mol. in  M eOH a t  110°) gives 1 -fi-hydroxyethylpheno- 
■barbital (60% ), m .p . 145— 145-5° (no t ob ta in ed  from  th e  Ag salt), 
conv erted  b y  PC lt a t  100° or P B r3 a t  110° in to  l-f3-chloro- (II) 
(stable to  boiling H aO), m .p . 112-5— 113-5°, a n d  l-j}-bromo-ethyl- 
phénobarbital, m .p. 127-5— 128-5°. P h én o b arb ita l, O H -C H (C H 2Br);, 
a n d  N aO M e-M eO H  a t  110° give fi-hydroxy-ay-propylencdi-\-phcno- 
barbital (33% ), a  glass. W ith  COMe-CH2B r in  boiling  M eOH, (I) 
gives 1 -acetonyl- (54% ), m .p. 115— 116° (2 : 4-dinitrophenylhydrazone, 
m .p. 223-5— 224-5°), an d  1 : 3-diacetonyl-phenobarbital (18% ), m.p. 
137-5— 138° (stable to  boiling H aO ; w ith  N-alkali gives an  acid, 
w hich a t~ 1 2 0 °  gives a  gas). 1 -Phenacyl- (49% ), m .p . 159-5— 160°, 
1 : 3-diphenacyl- (37% ), m .p . 156-5— 157° (lit. a n  oil), l-p-6iow«- 
phenacyl- (32% ), m .p . 149— 149-5°, l--p-phenylphenacyl- (44% ), m.p. 
195-5— 196°, ? 1 : 3-d i^ i-phenylphenacyl-, a n  oil, -phénobarbital 
a re  sim ilarly  p rep ared . 1 -Propionyl- (III) (43% ), m .p . 96— 96-5°, 
1 : 3-dipropionyl- (IV), m .p. 108— 109°, a n d  l-a-bromo-a-ethyl-n- 
butyryl- (V) (67% ), m .p. 132— 136°, -phénobarbital a re  ob ta in ed  from 
Ag p h én o b arb ita l b y  E tC O C l-C 6H a or C E taB rC O B r-P h M e, re
spectively . M .p. a re  corr. T he p ro d u c ts  h av e  lit t le  o r no  hypnotic 
effect, b u t  some, n o tab ly  (II)— (V), are  an ticonvu lsan ts.

R . S. C.
Chemistry of vitam in-B6. IV. Reactions in solutions at elevated 

temperatures. S. A. H a rris  (J . Am er. Chem. Soc., 1941, 63, 3363— 
3367; cf. A., 1942, II, 30).— V ita m in -5 6 in  H aO a t  120° and  ps
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6-5 [i.e., cond itions of sterilisation) gives th e  insol. dimcridc (I) 
(6-4% ), m .p . 205— 209°, an d  la te r  a  gela tinous 
polymeridc, C24H 20O 7N 3. (I) is form ed from
th e  b e ta in e  form’ of -B e (A., 1941, I I ,  2G8) ; 
i ts  s tru c tu re  is p ro v ed  as follows. W ith  M e l-  
C 6H „-M eO H  i t  gives on ly  a  (mono)methiodide 
hydriodide  (II), m .p. 197— 198°, a n d  w ith  48%  
H B r gives th e  (C H J ir ) ,  com pound  dihydro
bromide, sublim es > 2 3 0 °  (decomp.) ; -B s po ly 
m erises on ly  in  n e u tra l  solu tion , b u t  i ts  2V-Me 
b e ta in e  a n d  th e  4-Me com pound do n o t po ly
m erise a t  all. T h e  4-Me e th e r a t  120° gives a  
ge la tinous polym eridc w ith  loss of OMe ; in  

boiling C H 2Ph-O H , (I) gives th e  4 -C H 2P h ether (III), m .p . 217—  
218°. In  a  b o ra te  buffer, (I) gives a  fa in t  d ichloroquinonechloro- 
imide te s t  a n d  a  good colour in  a  veronal buffer, b u t  (II) gives none. 
In boiling C H 2Ph-O H , gives its  4-C H zPh ether (IV), m .p . 106-5° 
(hydrochloride, m .p . 144— 145°), a n d  (III). T h e  s tru c tu re  of (IV) 
is shown b y  i ts  positive  FeCl3 an d  dichloroquinonechloroim ide te s t  
(borate buffer). In  B u aO H , -B e gives th e  4 -B u a ether hydrochloride
(V), m .p. 127— 128° (cf. Scudi, A., 1941, I I I ,  G85). R e la tiv e  cu ra tiv e  
doses a re  -B a 1, (I) 40, (IV) ~ 2 0 ,  (V) < 2 0 . R . S. C.

Bisbenzimidazoles, (a ) M. A. Phillips, ( b ) R . L. S hriner and  
R. W . U pson ( / .  A m er. Chem. Soc., 1942, 64, 187, 187— 188).— R e 
priority. R . S. C.

Chlorophylls. CVI. Derivatives of purpurin-18. H . F ischer and 
H. G ibian. CVII. Chloro-derivatives of chlorophyllporphyrins, 
phorbides, and chlorins. H . F ischer and  E . D ietl (Annalen, 1941, 
547, 210— 233, 234— 250; cf. A., 1942, I I ,  152).— S tru c tu re s  given 
below are  su p p o rted  by , an d  often  deduced  from , abso rp tio n  spec tra , 
which a re  detailed .

CVI. T h e  abso rp tio n  sp ec tru m  of th e  so-called oxim e (I) (Zn salt) 
(Dietz et al., A., 1934, 308) of purpurin -18  Me este r (II) (modified 
prep.) show s a  sh ift to w ard s b lu e ; (I) th u s  p ro b ab ly  con ta ins th e  
grouping (A) o r  (B ). T h e  sam e app lies to  th e  oxim e Me e th e r  (III).

N  N  N

The in te rm ed ia te  H  h y d roxy lam ide  could  n o t be iso lated . H y d ro 
lysis of (I) or (III) to  chlorin-*„ or a  d e riv a tiv e  th ereo f fa iled  and  
the N-OMe of (III) is also unaffected . NaOM e or K O H -P r°O H  
gives o n ly  u n stab le , green m eta l sa lts . N 2H 4 a n d  (II) sim ilarly  
give an  u n stab le , g reen  H  hydrazide , w hich  y ields th e  "  hydrazone, 
sinters a t  264°, [a]2° + 9 3 0 ± 2 0 0 °  in  COMe2 (w hite  light) (Zn salt), 
analogous to  (I) a n d  also re s is tan t to  hydrolysis. Increase  in  basic ity  
of the  reag en t p e rm its  iso lation  of th e  in te rm ed ia te  p ro d u c t. T hus 
NHjMe a n d  p u rp urin -18  in  COMea a t  room  tem p , give a n  acidic 
product, conv erted  b y  esterifica tion  in to  chlorin-pt -carboxylmethyl- 
amide M e i e s te r  (IV), s in te rs  a t  ~ 1 5 5 °  (Zn salt), w hich in  conc. 
H.SO., slowly, in  a lk a li in stan tan eo u sly , o r w ith  N a O H -C 5H 6N, 
NHjOH, N 2H 4, o r N H 2Me loses M eOH a n d  gives th e  cyclic "  methyl- 
imide "  (V), m .p . > 3 0 0 °  (Zn salt), analogous to  (I). Piperid ine  an d
(II) a t room  tem p , give a  H  p iperid ide  (VI). converted  b y  estcrific- 
ation in to  cklorin-pK-carboxylpiperididc M e2 es te r (VII) [analogous 
to (IV)], m .p . 199° (Zn  sa lt, s in te rs  a t  ~ 2 8 0 ° , m .p . > 300°), w hich 
cannot y ie ld  a  cyclic p ro d u c t;  (VI), ob ta in ed  a s  above, is rap id ly  
hydrolysed to  (II) b y  dil. HC1, b u t  if  p rep ared  b y  hydro lysis 
(NaOMe) or (VII), resists th e  ac tio n  of acid . W ith  N H 3-M eO H ,
(II) gives ch lorin -p ,, b u t  w ith  sem icarbazide gives a  cyclic p ro d u c t 
analogous to  (I)- M esopurpurin-18 [prep , b y  hy d ro g en atio n  (P d ; 
dioxan) of th e  Z n  sa lt, m .p . > 3 0 0 °, of (ID] gives analogously  th e  
cyclic m esopurpurin-18 M e  e s te r  “  oxim e,"  m .p . > 2 6 0 °  (Zn  s a l t;  
Me ether, s in te rs  a t  ~ 2 4 5 ° , m .p . 260— 280°), "  hydrazone,"  m .p . 
>300° (Zn salt), a n d  *' m ethy lim ide  ”  (Zn salt), a n d  m esoclilorin- 
jV carboxyl-m ethylim ide a n d  -p iperid ide  Me2 e s te r  (Zn salts). T he 
CHNVC02E t  a d d u c t of (II) re ac ts  sim ilarly  g iv ing p ro d u c ts  iden tica l 
with th e  ad d u c ts  from  (I), (IV), a n d  (V). H I-A cO H  a t  50° converts 
the cyclic p ro d u c ts  in to  those  o f th e  rhodopurpurin -y -carboxy lic  
anhydride series.

CVII. P h y llo e ry th rin  Me e s te r  w ith  H 20 2 in  20%  IIC l a t  10° 
and  ̂la te r C H 2N 2 gives 1-chlorophylloerythrin M e  ester, s in te rs  at 
‘•41°, m .p. > 3 0 0 °  (purified b y  c h ro m a to g rap h y ; im p u re  Cu salt, 
m.p. 275°; oxime, m .p . > 3 4 0 °), a n d  a  sm all a m o u n t of th e  ? C h
e ster/sin ters a t  220°. A ttem p ts  to  rep lace  th e  Cl b y  CN led  only 
to elim ination of HC1, b u t  th e  position  of th e  Cl is p roved  b y  sp ec tra  
and analogy. Phaeoporphyrin-a 5 Me2 e s te r  gives s im ilarly  th e
10-CZ-derivative, m .p . 272° (purified b y  ch ro m a to g ra p h y ; im pure  
p  salt. m .p . 205°). M esom ethylphajophorbide-a gives chloro- 
Vdroxymesomethylpheeophorbide-a. (VIII), m .p . 196°, [a]20 +  43 8° in  

COMe2 (w hite ligh t) (oxime), conv erted  b y  K O H -P rO H -E t.O -  
“H5K (little) a t  room  tem p , a n d  th en  C H 2N , in to  chlorohydroxy- 

mnopurpurin-7 M ea ester, m .p . 176°, [a]20 + 1700° in  COMe2 (w hite 
ugnt) (also o b ta in ed  from  m csopurpurin-7  M e3 e s te r ) ; th is  gives

th e  Cu, [a]20 + 1 2 5 0 ° in  COMe. (w hite light), a n d  FeCl deriva tive , 
m .p . 256°, [a] 20 + 4 0 0 0 °  in  COMe2 (w hite ligh t), of d ihydroxym eso- 
pu rpurin -7  Me3 ester, w hich  could n o t itself b e  o b ta in ed  cryst. 
N ilrom esopurpurin-1 M es ester, m .p . 128°, is o b ta in ed  b y  N a N 0 2 
in  A cO H  a t  10°. S h o rt t re a tm e n t of (VIII) w ith  h o t K O H -M eO H - 
C 5H 5N  a n d  th e n  C H 2N 2 gives d ihydroxym esochlorin -ea Me3 ester, 
m .p . 123°, cyclised b y  N aO H  in  boiling C 5H SN . M esorhodochlorin 
Me- este r gives a  product, C34H 380 5N 4C12, m .p . 150°, [a] 20 + 3 2 5 0 °  
in  COMe2 (w hite ligh t), a n d  la te r  possib ly  a  Cl3-deriva tive . P u r- 
purin -7  Mc3 es te r gives a  product, C3,H 3gO ,N 4Cl2, m .p . 151°.

R . S. C.
Application of the /j-hydrogen method to som e problems of organic 

constitutions. I.— See A., 1942, I, 166.
Thiazoles. Synthesis of 2-phthalimidomethyI-4-diethylamino- 

m ethylthiazole. Y. F . Chi an d  S. ,Y. Tshin  (J. A m er. Chem. Soc., 
1942, 04, 90— 91).— CHjCl-CN (prep, in  71%  y ield  b y  h e a tin g  th e  
am ide a n d  PoOs a t  120— 150° a n d  th en  d istilling  a t  200 m m .) an d
o-C ,H 4(CO)2N K  a t  120— 130° give phtholimidoacetonitrile  (77% ), 
m .p . 118— 120°, w hich  w ith  H sS a n d  a  l ittle  N ([C H 2] 2-OH )s in  h o t 
E tO H  gives phthalimidoacet-thioamide  (59% ), s in te rs  a t  155°, m .p.
168— 170°. W ith  CO(CH2Cl) 2 in  h o t  abs. E tO H  th is  gives 4-chloro- 
methyl-2-phthalimidomethyllhiaZole (32% ), m .p . 133— 134-5°, con
v e rte d  b y  N H E tj  in  h o t  abs. E tO H  in to  2-phthalim idomethyl-4-di- 
ethylaminomethylthiazoU  (46% ), m .p . 92— 93°. R . S. C.

Thiazole sulphonamides.—-See B ., 1942, I I I ,  115.
Azine dyes derived from 2 : 3-diketo-4 : 5 : 9 ' :  lO'-phenanthra- 

thiophen. P . C. D u tta  a n d  R . M. Sinha (J. In d ia n  Chem. Soc.,
1941, 18, 477— 478).— 4 : o-D iketo-4 : 5 -d ih y d ro p h e n a n th ra -9 ': 10'- 
2 : 3 -th iophen  a n d  th e  respec tive  o-diam ine in  A cO H  yield  
4 : 5 : 9 ' :  W -phcnanthrathiopheno-2  : Z-phenazine [phenanthra-
9 "  : 10"-2 ' : Z'-thiopheno-i' : 5 ':  2 : Z-quinoxaline] (I), m .p . 255°,
-2 : Z-2"-chloro-4" : 5"-lolazine, m .p . 271° (shrinks a t  265°), -2 "  : 3 "- 
phenazine-azinc, m .p . 290°, a n d  -quinoxaline-azine, m .p . 233— 234°, 
respectively . ' A. T . P .

Thiazinocyanines. I. Carbocyanines containing the 2 : 4-benz- 
thiazine nucleus. B. Beilenson an d  (Miss) F . M. H am er (J .C .S .,
1942, 98— 102).— 3-M ethyl-2 : 4 -benzth iaz ine  in  C 6H jN  w ith  2-/3- 
ace tan ilidov iny lbenzoxazole  e th iod ide  gives trimethin[2-(Z-ethyIdi- 
hydrobenzoxazole)][Z-(2 : 4-benzthiazine)] (I), m .p . 138°, w ith  th e  
-6  : 7-benzbenzoxazole affords th e  -6  : 1-benzbenzoxazole d e riv a tiv e , 
m .p . 163°, a n d  w ith  th e  -benzth iazo le  (II) y ields th e  -benzthiazole 
d e riv a tiv e  (III) , m .p . 199— 200°; th e  -4 : 5-benzthiazole, m .p . 196°, 
an d  -benzselenazole deriva tives, m .p . 2 1 2 °, a re  sim ilarly  ob ta in ed . 
£ -C 6H 4M e-S02E t  a n d  (I) follow ed b y  K I  g ive  [2-(3-ethylbenzoxazole)]- 
[Z-(4-ethyl-2 : 4-be>izthiazine)]trimethincyanine iodide, m .p . 237° (de
com p.), a n d  (III) s im ilarly  affords th e  -benzthiazole com pound , m .p . 
231— 232° (decom p.). 3-Am ino-2 : 4 -benzth iaz ine  a n d  (II) y ield  
y-azatrim ethin-[2-(Z- ethyldihydrobcnzthiazole)][Z- (2 : 4-benzthiazine)], 
m .p . 145° (decom p.), a n d  Z-amino-2 : 4-benzthiazine ethiodide, m .p . 
220° (decom p.), an d  (II) afford  [2-(Z-ethylbenzthiazole)][Z-(4-ethyl- 
2 : 4-benzthiazineY\-y-azatrimethincyanine iodide, m .p . 240° (decom p.). 
A bsorp tion  m ax. of th e  v a rio u s dyes have  been  com pared . T h e  
effect of rep lacing  th e  benzth iazo le  b y  th e  2 : 4 -benzth iaz ine  nucleus 
in  carbocyan ine  is to  p roduce a  hypochrom ic sh ift. F . R . S.

V II.— ALKALOIDS.
Azeotropism in the system  nicotine-w ater. Separation of nicotine 

from related alkaloids by aqueous distillation. C. R . S m ith  (Ind . 
E ng. Chem., 1942, 34, 251— 252).— An azeo trop ic  m ix tu re  of n ico tin e  
(I) a n d  H 20  (2-5 g. p e r 100 ml.) ex h ib its  a  b .p . low ering of 0-012°. 
(I) can  b e  sa tis fac to rily  se p a ra ted  from  n o rn ico tine  an d  an ab asin e  
b y  d istilling  w ith  H 20 ,  m ak in g  th e  d is tilla te  a lka line , a n d  red istilling .

C. R . H .
Alkaloids of Rauwolfia canescens (Linn.). II. (Miss) A. M ooker- 

jee  (J . In d ia n  Chem. Soc., 1941, 18, 485— 488; cf. A., 1941, I I ,  341).
•— R au w o lsc in e "  (I) [Me este r o f (II)] a n d  10%  aq . K O H  a t  
100° (bath) give rauw olscin ic a c id ”  (II), [a]|? +136-8° in  H 20  
[,hydrochloride, m .p . 255-5— 257-5° (decom p.) (+ 2 -5 H 20  o r a n h y d .) ; 
picrate, + E tO H , m .p . 232— 234° (decom p.); E t  ester, m .p . 234—  
236° (decom p.) {hydrochloride, m .p . 262— 264° (decom p.); picrate, 
m .p . 179-5— 181-5° (decom p.)}; P ra ester, m .p . 206— 208° (decom p.) 
{hydrochloride, m .p . 264—266° (decom p.)}; B u a es te r, m .p . 181—  
182-5° (decom p.), a f te r  fro th in g  a t  105— 106° {hydrochloride, m .p. 
251— 253° (decomp.)}]. A bsorp tion  curves o f th e  hydroch lo rides 
of yoh im bine  a n d  (I) a re  v e ry  sim ilar. A. T . P .

Isolation of a new alkaloid from perennial ryegrass. J. Melville 
an d  R . E . R . G rim m ett (Nature, 1941, 148, 782).— Perloline  (I), 
C35H ,20 3N 4 (OMe)4, has been iso lated  from  L o liu m  perenne, L. (I) 
is sol. in  E tO H  an d  CHC13, s lig h tly  sol. in  COMe2, E t 20 ,  a n d  H 20 .  
D il. so lu tions in  CHC13 a re  golden-yellow  w ith  a  g reen  fluorescence 
t h a t  can  b e  d e tec ted  in  o rd in a ry  lig h t a t  a  concn. of 1 in  5 X 106. 
(I) is reduced  b y  T iC l3 to  a  colourless m ate ria l, w hich  can  be  oxidised 
q u a n tita tiv e ly  b y  F e ( C N ) T h e  grass m ay  c o n ta in  from  3 /tig. to  
1 m g. p e r  g. d ry  w t. O th e r a lkalo ids have  been  fo u n d  in  ryegrass.

E . S. T.
Alkaloid nicotinates.— See B ., 1942, III, 8 6 .

+NH
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V III .— ORGANO-METALLIC COMPOUNDS.
Metallation of triphenylarsine. H . G ilm an an d  C. G. S tuckw isch 

(J . A m er. Chem. Soc., 1941, 63, 3532— 3533).— A sPhs an d  L iB u“ in 
E t20  give th e  3-Li deriv a tiv e  (I), w hich w ith  C 0 2 gives a  gummy- 
acid , conv erted  b y  K M n 0 4 in to  diphenyl-m -carboxyphenylarsine  
oxide (II), m .p. 215°. j?e-C8H 4Me-MgBr an d  A sP h2Cl in  E t20  give 
diphenyl-m -lolylarsine  (72% ), m .p . 170— 173° [HgCl2 deriva tive , 
m .p . 201— 2 0 2 °; also o b ta in e d  (2-7%) from  (I) b y  Me2S 0 4], slowly 
oxidised to  (II) b y  aq . I<M n04 a t  60°. R . S. C.

Relative reactivities of organo-metallic compounds. XLIH. In
troduction of aminoaryl groups by the halogen-m etal interconversion 
reaction. H . G ilm an and  C. G. S tuckw isch ( / .  Am er. Chem. Soc., 
1941, 63, 2844— 2855; cf. A., 1942, I I ,  41).—/>-C9H 4B r-N H 2 and  
L iB u “ in E t , 0  a t  —60° give [m ax. (3 :68% ) in  9 m in.] p- 
L i'C 6H 4'N H 2 '(I), as judged  b y  th e  y ield  o f acid  ob ta ined . W ith  
A sPhC l2 in  E t 20  a t,  successively, —45°, room  tem p ., a n d  th e  b .p ., 
(I) gives 63%  (over-all) of A s  P h  di-p-am inophetiyl [4 ; 4 '-diamino- 
triphenylarsine], m .p . 69°, w hich  w ith  2i>-NHAc,C aH 4,S0 2C l-C 5H 5N 
a n d  la te r  hydro lysis b y  aq . N aO H  gives A s  P h di-p-stilphanilam ido- 
phenyl (I), m .p. 198° (N4Isr i '- ^ c 2 d eriva tive , m .p . 184°). P P hC l2 
sim ilarly  gives 64%  of P  P h di-p-am inophenyl, an  oil (A c, d e riv 
a tiv e , m .p . 169°), an d  di-p-sulphanilam idophenyl, m .p . 202— 204° 
[does n o t depress th e  m .p . of ( I ) ; A c 2 d eriva tive , m .p . 186— 187°].

R . S. C.

X .— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

Hydrolytic derivativés of lignin volatile compounds. A. Bailey 
(J . Am er. Chem. Soc., 1942, 64, 22— 23).— T he vo latile  p ro d u c ts 
(27-5%) o b ta in ed  from  B uO H -lignin  of W estern  hem lock b y  HC1- 
B u 0 H ~ H 20  a t  160° co n ta in  COMe„ 1-9, P r“CHO 1-6, M eOH 2-5, 
C H 2:C H -C H yO H  2-5, P raO H  4-8, H C 0 2H  (as B u ester) 11-4, and  
C H EtX M e-C H O  2-8% . A non-volatile  C 0H ,-so l. an d  a  resinous 
alkali-sol. frac tion  w ere also form ed. R . S. C.

Mechanism of chlorination of lignin. E . V. W hite , J. N. Sw artz, 
Q. P . Pen iston , H . Schw artz, J. L. M cC arthy, and  H . H ib b e rt 
(Paper Trade J .,  1 9 4 1 ,113, T A P P I  Sect., 299— 309).— T he reactions 
invo lved  in  th e  ch lo rination  of lignin (I) an d  of unbleached  wood 
p u lp  b y  aq . Cl2 a re  discussed. W ith  iso lated  a lkali-(I), tre a tm e n t 
w ith  aq . Cl2 resu lts  in  a lm ost equiv . ch lo rination  a n d  d ém éthoxy l
a tio n  to  a  degree w hich increases w ith  increase  in th e  %  of Cl added  
a n d  also w ith  th e  a c id ity  of th e  reac tion  m ix tu re . I t  is believed 
t h a t  ch lo rination  tak e s  p lace a t  e ith e r th e  6 - o r th e  5-positions of 
th e  guaiacy l nuclei of (I), depending  on w h e th er th e  ÿ -O H  groups 
of these  nuclei a re  free o r no t. F u rth e rm o re , th e  presence of such 
Cl a tom s induces in s tab ility  in  th e  OMe groups, w hich th en  sp lit 
off w ith  th e  fo rm ation  of quinonc or d iketo -stru c tu res  w hich m ay  
th e n  undergo fu rth e r fission to  y ield  acid ic  groups in  th e  (I). T he 
ra te  of Cl2 consum ption  b y  ligninsulphonic  acid  can  be accounted  
for by  assum ing th a t  th e  process involves tw o  m ain  reactions, th e  
in itia l one rap id , an d  th e  second slow (second order). T he form er 
is one of ch lorination  a n d  dém éthoxyla tion  as evidenced b y  th e  
corre lation  found to  ex is t betw een th e  ra te  of Cl, consum ption  an d  
th e  ra te  of in tro d u c tio n  of Cl a n d  accom panying  loss of OMe b y  th e  
(I). T he la t te r  ap p ears  to  be  essentially  an  ox idation  process in 
view  of i ts  sim ila rity  to  th e  second-order in te rn a l o x idation  reac tion  
involved  in  th e  self-decom p, of aq . Cl2. D u rin g  aq . acidic ch lorin 
a tio n  of unbleached  p u lp  l ittle  (I) is rem oved, b u t  i t  is m ade p o ten ti
a lly  sol. in  a lkali, p resu m ab ly  as a  resu lt of th e  fo rm ation  of CO .H  
groups a t  p o in ts  from  w hich  OMe w as sp lit. T h e  rem oval of ch lorin 
a te d  (I) from  p u lp  is show n to  be largely  a physical process in udiich 
such  facto rs as tem p , a n d  tim e of t re a tm e n t con tro l th e  degree of 
dissolu tion  of th e  (I) b y  th e  a lka line  m edium . H . A. H .

X I.— ANALYSIS.
Improved distilling column head.— See A., 1942, I, 188. 

Immersion still-head for low-pressure distillation of organic m ix
tures.— See A., 1942, I, 188. 

Chromatography of solutions containing a single solute.— See A., 
1942, I , 159.

Modifications in the Dumas micro-method for nitrogen. Auto
m atic apparatus for combustion micro-methods. G. L . R oyer, A. R. 
N o rton , and  F . J . F o ste r (Ind . Eng. Chem. [Anal.], 1942, 14, 79— 
82).— C om bustion furnaces, aux ilia ry  con tro l eq u ipm en t, a n d  p ro 
cedure  a re  described. T an k  C 0 2 is used, a n d  gives a  const, b lan k  
o f 0-010 c.c. p e r d e te rm ination . T h e  a u to m a tic  com bustion  m ethod  
gives resu lts  th a t  a re  as accu ra te  as, a n d  m ore reproducib le  and  
q u ick er th a n , those  given th e  s ta n d a rd  P reg l p rocedure . A single 
d e te rm in a tio n  requ ires 40 m in. L . S. T.

Aliphatic sulphinic acids. I. Analysis and identification.—See
A., 1942, I I ,  162.

Identification of alcohols in aqueous solution.— See A., 1942, II, 
161. 

Electrophotometric microdetermination of phosphorus in lipin 
extracts.— See A., 1942, I I I ,  428. 

Gasometric determination of carboxyl groups in free amino-acids.
D . D. V an Slyke, R . T . D illon, D. A. M acFadyen, and  P . Hamilton. 
Determination of free amino-acids by titration of carbon dioxide 
formed in reaction with ninhydrin. D. D . V an Slyke, D . A. Mac
F adyen , and  P . H am ilto n  (J. B iol. Chem., 1941, 141, 62 7— 669, 
671— 680; cf. A., 1938, I I ,  211).— a-N H 2-acids boiled in  H ,0  with 
an  excess of n in h y d rin  (I) (chloram ine-T  is less sa tisfactory) a t  pa
1— 5 evolve th e  C 0 2 of th e ir  C 0 2H  groups q u a n tita tiv e ly  in a  few 
m in . ; deta ils a n d  a p p a ra tu s  a re  described. P roline  an d  hydroxy, 
p ro line  v ie ld ^ h e ir  carboxylic  COa sim ilarly . S tru c tu re s  w hich react 
are  NH'2-C H R -C 02H  a n d  C H 2R '-N H -C H R -C 02H . W hen N H 2 is in 
p  o r y  position , reac tiv ity  of th e  C O ,H  is d im inished. U nder the 
conditions used th e  follow ing give no C 0 2 : pep tides, excep t wrhere 
•C(NH 2)-C 02H  is p resen t, e.g., g lu ta th io n e ; ace ty la ted  a n d  benzoyl- 
a te d  N H 2-a c id s ; deriva tives w ith  no  H  on N H .-N ; acid  esters (e.g., 
glycine ester) o r am ides; sim ple org. acids, e.g., A cO H ; OH-acids, 
e.g., lactic , c it r ic ; keto-acids, e.g., A cC 0 2H . G lu tam ic acid  evolves 
C 0 2 from  1 C 0 2H  o n ly ; c rea tin in e  an d  (I) in  H ,0  re ac t on ly  slightly 
a t  p n  2-5, b u t  C 0 2 is evolved in  boiling A cO H . T he p ro p e rty  of 
a sp a rtic  acid  (like cystine) to  evolve 2 mols. of C 0 2 w ith  (I) permits 
its  d e te rm in a tio n  in  m ix tu res  co n ta in in g  m o st of th e  o th e r NH,- 
acids (not lysine o r proline) y ielded b y  p ro te in  hydrolysis. In 
digestion  of casein to  pep tides b y  cryst. try p s in  no  free N H 2-acid 
is lib e ra ted  (cf. 20%  liberation  w ith  crude try p sin ). C 0 2 is  deter
m ined  b y  d istilling  in  vac. in to  B a(O H )2, a n d  excess of th e  la t te r  is
t itra te d . ‘ A. T . P.

Determination of pentoses with hydrobromic acid. G. Jaym e
an d  P . S a rten  (N aturw iss., 1940, 28, 822— 823).— T he sam ple is 
distilled  w ith  20— 30%  H B r to  o b ta in  400— 800 c.c. of distillate,
H .O  being  ad ded  to  th e  d istilling  flask as is necessary. Furfur- 
a ldehyde  is d e te rm ined  in  th e  d is tilla te  w ith  b a rb itu ric  o r thio- 
b a rb itu ric  acid, an d  a  correction  app lied  for th e  so lub ility  of the 
p p t. J . L . D.

Colorimetric determination of phenothiazine. H . L. Cupples (Ind. 
Eng. Chem. [Anal.], 1942, 14, 53).— T he pheno th iazine  in  E tO H  is 
tre a te d  w ith  an  excess of aq . B r k e p t a t  60°, th e  excess of B r boiled 
off, th e  solu tion  filtered, and  th e  red  colour de te rm in ed  photom etric
ally . T h e  accu racy  is ± 6 % . J .  D . R .

Colour reactions of reducing pyrimidines. E . B. K n o tt  (J .S .C .I., 
1941, 60, 313— 314).— Aq. so lu tions of reducing  pyrim id ines give 
ch arac te ris tic  colour changes w hen trea te d  w ith  0 - lN -K I-I , th en  1 
drop  of aq . N H 3 (dil.) followed b y  E tO H  a n d  HC1. A tab le  is given 
show ing how  th e  com pounds fa ll in to  four groups according to  the 
no. a n d  position  of th e  N H .-g roups in th e  4-, 5-, o r 6 -positions. 
T h e  te s t  can  be ad ap ted  for m icro-identification. W . C. J . R .

Iodosulphate microchemical identification tests for cinchona 
alkaloids. C. C. F u lto n  (Ind . Eng. Chem. [Anal.], 1941, 13, 848— 
850).— T hree  reagen ts are  described, all consisting  of v a ry in g  pro
portions of I - K I  in  aq . A c 0 H -H 2S 0 4. T hese  reag en ts  give with 
qu inine , qu in id ine , cinchonine, an d  cinchonidine characteristic 
c ry st. p p ts ., read ily  identified  un d er th e  m icroscope. Numerous 
photom icrographs are  reproduced . J .  D . R.

Reactivity of porphyTindin in presence of denatured proteins.
J .  P . G reenstein  an d  W . V. Je n re tte  (J. B iol. Chem., 1942, 142, 
175— 180).— T he ad v an tag es an d  d isadvan tages of th e  m ethod  of 
de te rm in a tio n  of SH  groups in  n a tiv e  an d  d en a tu red  p ro te ins By 
titra tio n  w ith  p o rp h y rin d in  (I) are discussed. T h e  m eth o d  has 
been im proved b y  th e  use of N a  n itrop russide  as an  ou tside  indicator, 
b y  stan d ard isin g  th e  (I) solu tions ag a in st cysteine du rin g  th e  course 
of th e  t it ra tio n  w ith  p ro te in , a n d  b y  m odifying th e  m ethod  so as to 
prov ide a  stepw ise an d  ra p id  de te rm in a tio n  of th e  p ro te in  SH 
groups. W hen  cysteine  is. ad ded  in  v a ry in g  am o u n ts  to  denatured 
pro teins, i t  is nearly  q u a n tita tiv e ly  recovered by  su b sequen t titra 
tio n  of th e  m ix tu res w ith  (I), a n d  th ere  is little , if  any , interference 
b y  o th e r  reducing  groups of th e  p ro teins, as th ese  re ac t to o  slowly 
un d e r th e  conditions of th e  m ethod . D a ta  on  th e  SH  group  con
te n t  of d en a tu red  tobacco  m osaic v iru s p ro te in  a n d  of ovalbum in, 
ob ta in ed  b y  th e  use of various o x id an ts a n d  sol. d en a tu rin g  agents, 
w hich show  good agreem ent, a re  com pared  a n d  discussed.

J .  N . A.
Determination of hydroxylysine in proteins. D. D . V an  Slyke, 

A. H iller, an d  D. A. M acFadyen  (J . B io l. Chem., 1941, 141, 681— 
705).— H ydroxylysine  (I) is p p td . from  p ro te in  hy d ro ly sa tes with 
o th e r d iam ino-acids by  p h o spho tungstic  acid, a n d  is de term ined  by 
th e  N H 3 lib e ra ted  from  th e  g roup  •CH(OH)-CH(N'H 2) 1 w ith  N a I0 4. 
O th e r N H ,-acids, e.g., serine, th reon ine, also give q u a n t, yields of 
N H j, a n d  these  a re  se p a ra ted  from  (I) b y  crystallising  th e  phospho- 
tu n g sta te s . In  o n ly  ge la tin  a n d  collagen of th e  p ro te in s analysed 
did th e  a m o u n t of (I) app ro ach  1 %  of th e  to ta l  p ro te in -N . A. T. P .
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