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BRITISH CHEM ICAL A N D  PH Y SIO L O G IC A L  ABSTRACTS

A  II—Organic Chemistry.

F E B R U A R Y , 1944 .

I .— A L IP H A T IC .

Isom orphous rep laceab ility  of b ivalen t a tom s and  i/r-atoms in  
organic com pounds. A. L tittr in g h a u s  (Ber., 1940, 73, [B], 1022—  
1023).— A rep ly  to  B ru n i (A., 1943, I I ,  308). V alency  angles a re  
considered. R . S. C.

B ehaviour of th e  free « -propyl rad ical. G. Sem erano, L . R icco- 
boni, a n d  L . G otz (Z. Elektrochem., 1941, 47, 484— 480).— F ro m  th e  
am ounts of C3H 0 a n d  C3H 8 p ro d u ced  b y  th e  th e rm a l decom p, of 
AgPr“ i t  is concluded  th a t  ~ 7 7 %  of th e  P r a rad ica ls  in itia lly  
formed d isp ro p o rtio n a te  to  C3PI6 a n d  C3H 8 a n d  th e  rem ain d er 
dimerise to  m-C6H u . J .  F . H .

Optical ro ta tio n  an d  a tom ic  dim ension. The fo u r optically  active 
/¡-halogenopentanes. D . H . B ra u n s  ( / .  Res. Nat. Bur. Stand., 1943, 
31, 83— 106).'— T h e  e n an tio m o rp h ic  m odifications of p en tan -^ -o l
(I) h av e  been  p re p a re d  in  th e  p u re  s ta te  a n d  th e  lm vo ro ta to ry  
isomeride has been  co n v erted  in to  d e x tro ro ta to ry  /3-C1-, -B r-, a n d  
-I-derivatives. L m v o ro ta to ry  /i-C H M ePr^F  is o b ta in e d  from  th e  
d ex tro ro ta to ry  jS-bromo- o r -iodo -p en tan e  a n d  A gF . T h e  d e riv ­
atives o b ta in ed  b y  ha lo g en atio n  of th e  alcohol w ith  P H a l3 hav e  
higher [a] th a n  th o se  o b ta in e d  by  use of H H a l. T h e  p u r i ty  of th e  
C1-, B r-, a n d  I-d e riv a tiv e s  is ~ 7 0 — 8 0 % ; th e  o p tica l p u r i ty  of th e  
F-derivative, th e  p rep , of w hich involves a n o th e r  W ald en  inversion , 
is less. T h e  re la tiv e  am o u n ts  of th e  isom eric m odifications a re  d e te r­
mined b y  th e  p u r i ty  of th e  alcohol o b ta in e d  b y  hyd ro ly sis  a n d  th e  
relative o p tica l ro ta tio n s  of th e  p u re  F -, C1-, B r-, a n d  I-d e riv a tiv e s 
are calc. A ll halogen d e riv a tiv e s of (I) of like  configu ra tion  hav e  
the sam e sign  of o p tica l ro ta tio n . T h e  d ifficu lty  of o b ta in in g  
optically p u re  com pounds o n  acco u n t of in com plete  W ald en  inversion  
(partial racem isa tion ) p re v en ts  a n  a d eq u a te  check  of th e  ru le  
according to  w hich  fo r com pounds in  w hich  th e  halogen  is d irec tly  
a ttached  to  th e  a sy m m etric  C th e  differences of sp. ro ta tio n s  of th e  
d- or /-com pounds (Cl — F ), (B r — Cl), a n d  (I — Br) hav e  th e  sam e 
num erical re la tio n  as th e  d ifferences of th e  resp ec tiv e  a t .  ra d ii  of th e  
neutral ha logen  a to m s. T h e  ex p erim en ta l d a ta , how ever, in  no 
m anner c o n tra d ic t  th e  ru le, th e  d ev ia tio n s w hich  are  observed  
being p lau s ib ly  ex p la in ed  b y  th e  incom pleteness of th e  W alden  
inversion. H . W .

H ydrogenation  of the  trip le  link ing . A. L . H en n e  an d  K . W . 
Greenlee ( / .  Amer. Chem. Soc., 1943, 65, 2020— 2023).— CH-CAlk in  
liquid N H 3 are  q u a n ti ta t iv e ly  red u ced  to  Z«t«,s-olefines b y  N a  an d  
(NH4)3S 0 4 (insol. in  liqu id  N H 3) ; N H 4CI, w hich  is sol. in  liqu id  
NH3, gives inefficient re d u c tio n ; th u s , H  gen era ted  from  an  
acetylene is m ore efficient th a n  H  gen era ted  from  N H 4‘ ; th e  fu n c tio n  
of th e  N H j sa lt  is to  reg en era te  th e  ace ty lene  from  i ts  N a  d e riv a tiv e . 
R eduction of C A lkjC A lk' b y  N a  a n d  N H 4 sa lts  is inefficient, som e H 2 
escaping a n d  a n  excess of N a  being  co n su m ed ; th e  N a  p ro b ab ly  
adds to  th e  CjC. C a ta ly tic  h y d ro g en atio n  of ace ty lenes to  d e fin e s  
is best effected b y  N i-k iese lg u h r in  E tO H  a t  30— 80°/3 a tm .;  i t  
yields m ain ly  czs-olefines (cf. C am pbell el al., A ., 1941, I I ,  216;
1942, I I ,  71). T h e  follow ing a re  p rep ared  : A“-, m .p . — 102-56°, b .p .
121-37°, trans-AP-, f.p . -8 7 -8 ° ,  b .p . 124-94°, Bans-Ay-, f.p . -1 1 0 -0 5 ° , 
b.p. 123-29°, an d  Bans- AS-, f.p . —93-80°, b .p . 122-37°, "  cis"-AP-, 
f.p. -1 0 0 -5 ° , b .p . 125-62°, "  cis ” -Ay-, f.p . - 1 3 7 °  to  - 1 3 8 ° ,  b .p .
122-7°, a n d  "  cis ” -A0-M-octene, f.p . —120-2°, b .p . 122-8°; " cis ”- 
AP-, f.p. — 141-4°, a n d  -Ar -w-hexene, f.p . —143-3°; "  c is ‘‘-A€-n- 
decene, f.p . -1 1 2 -8 ° .  W ith  N a  a n d  (N H 4)2S 0 4 in  N H 3,
[CH2]3(C:CH)3 a n d  [C H 2]3(C;CMe)2 give A“i-h ep tad ien e , f.p . 
-129-35°, b .p . 90-01°, a n d  im p u re  /ran s-iran s-A ^ -n o n ad ien e  (I), 
f.p. -7 6 -2 ° ,  b .p , 150-5°. (I), p rep ared  b y  N a  alone, is p u re r  an d
has f.p. —72-4°, b .p . 150-3°. C a ta ly tic  h y d ro g en a tio n  gives im p u re  
ris-cfs-AS’i-nonadiene, a  glass, b .p . 151-0°. R . S. C.

Substituted acety lenes and  th e ir  derivatives. XLVI. F o rm ­
aldehyde derivatives of acety lenic hydrocarbons. G. F . H enn ion  
and E . P . B ell (J. Amer. Chem. Soc., 1943, 65, 1847— 1848; cf. A., 
1942, I I ,  327).— A dding  R C 0 2-CH2C1 to  finely d ispersed  C R '-C N a 
(prep, in situ described) in  C 6H e- N 2 a n d  th e n  boiling  gives AP-n- 
heptinenyt acetate (16% ), b .p . 82— 83°/7 m m ., propionate (21% ), 
b.p. 70— 71°/4 m m ., a n d  benzoate (10% ), b .p . 160—-162°/2 m m ., a n d  
JI'CsHjj-C-C-CHj-OAc (10% ), b .p . 79— 81°/6 m m .; co a tin g  of th e  
CR'jCNa w ith  NaCl p re v en ts  m ore th a n  in itia l reac tio n . CHLCl-OAc 
does n o t re a c t w ith  C H jC N a in  E t 20  or C6H e ; CB ua-CN a c an n o t be 
2 9  b  (a ., n .)

o b ta in ed  suffic ien tly  fine in  E t 20  to  re ac t. C H 2Cl-OR a n d  
C B uajC-M gBr in  E t 20  give Me (42% ), b .p . 80— 81°/29 m m ., Et 
(27% ), b .p . 77— 78°/20 m m ., a n d  Pra AP-n-heplinenyl ether (34% ), 
b .p . 60— 62°/6 m m . ; (C H 2C1)20  in  p resence of a  l it t le  CuCl gives 
di-AP-n-heptinenyl ether (21% ), b .p . 140— 142°/6 m m . C H 2B r2 does 
n o t re a c t w ith  C B ua-CNa in  liq u id  N H 3 (gives m u ch  ta r) or 
C B u“-C-MgBr in  E t 20 .  C H 2ISO.,, C B u“;C-MgBr, a n d  a  tra c e  of 
CuCl in  boiling  E t 2p  give A^-n-trideeadi-inene (13% ), b .p . 108— 110°/ 
8 m m . d, n, a n d  [ili] a rc  g iven  for th e  p ro d u c ts . R . S. C.

R adioactive  exchange an d  adso rp tion  of m ethy l brom ide w ith  
several ino rg an ic  brom ides.— See A., 1944, I , 42.

/3/3/3-Trifiuoroethyl iodide. H . G ilm an  a n d  R . G. Jo n es [J. Amer. 
Chem. Soc., 1943, 65, 2037— 2038).— C F 3-C H N 2 w ith  H I-P h M e  a t  
— 75° gives fififi-Bifluoroethyl iodide (I) (77% ), b .p . 54-5— 55°/730 
m m ., o b ta in ed  on ly  in  4— 5 %  y ie ld  from  C F3-C H ,-O H  b y  I - P .  
W ith  M g in  E t 20 - N 2, (I) gives no  G rig n ard  re ag e n t (M lchler’s ketone  
tes t) b u t  in s tea d  C H 2:C F2, b .p . 91°/740 m m . R . S. C.

E lectro lysis of th e  n itro p araffin s. R . P ea rso n  a n d  W . V. E v an s  
(Trans. Electrochem. Soc., 1943, 84, Preprint 21, 227— 231).—  
E lec tro ly sis  of M eN O , co n ta in in g  1 %  of NM e3 be tw een  P t  e lectrodes 
a t  15° w ith  c .d . 0-8— 2-4 am p . p e r  d m .2 g ives a t  th e  ca th o d e  N H M e-O H  
(oxala te , m .p. 157— 158°; su lp h a te , m .p . 129°) in  5 3 %  y ield  a n d  
a t  th e  anode  N 0 2-[CH2]2-0 H , b .p . 191-5°, in  25%  yield , iden tified  
fu r th e r  b y  re d u c tio n  to  N H 2-[CH2] ,-O H ; N O , N H 2OI-I, a n d  som e 
C H C N -O H  are  also  ob ta in ed . U n d e r s im ila r  co n d itio n s E tN 0 2 
affo rds N H E t-O H  (oxala te , m .p . 95— 96°) in  40%  y ie ld  a n d  
N 0 2-[CHM e]2-0 H  in 25%  yield w ith  som e N H 2O H  a n d  a p p a re n tly  
CHM eiN-O H. I n  aq. a lk a li N H 2O H  does n o t re su lt a n d  tiie  so lu tio n  
co n ta in s  N 0 3'b u t n o t N 0 2' ;  0 2is  evo lved  a t  th e  anode. P r0N  0 2 a n d  
N M e2 give a  g reen  so lu tio n  p ro b a b ly  c o n ta in in g  N 0-C M e2-N 0 2; on  
e lectro lysis N H PrffiO H  is fo rm ed  a t  th e  ca th o d e  an d  COMe2 a t  th e  
an ode  w ith  a  residue  of h igh  b .p . In  p resence o f N aO H  th e re  is no 
p ro d u c tio n  of N H 2O H  b u t  th e re  is  a  15%  y ie ld  of dinitro-/3y-di- 
m c th y lb u ta n e  w hich  causes p a r tia l  p o la risa tio n  of th e  anode, a t  
w hich 0 2 is  evolved. H . W .

A node reac tions in  th e  'e lectro lysis of e thy l alcohol.— See A .,
1944, I , 43.

C atalytic  dehydrogenation . I . C ataly tic  conversion  of alcohols 
in to  aldehydes, paraffins, and  olefines. E . J .  B ad in  (J. Amer. Chem. 
Soc., 1943, 65, 1809— 1813).— C ata ly tic  changes of 
(x — 5, 8, 9, 10, a n d  16) in  p resence of R a n ey  N i a t  140— 275° a re  
rep o rted . R eac tio n s are  su c c ess iv e ly : loosening of a n  o - H ;
R -[C H ,]3-OH - >  R -[C H ,]2-CHO +  H 2; R -[C H 2]2-C H O -^ C H R :C H 2 +  
CO +  H „ ; C H R lC H j +  H 2 - >  C H 2M e R ; and , slow ly, CO +  311, - >  
C H , 4- H ,0 .  A t 140° on ly  a ld eh y d e  is form ed. M ax. am o u n ts  of 
a ld eh y d e  (m easured  a s  2 : 4 -d in itro p h en y lh y d rk zo n e ; p ro b a b ly  
p re se n t larg e ly  as aceta l) a re  o b ta in ed  a t  200— 215°, of C H 2M eR  a t  
250°, a n d  of d e fin e  a t  275°. T em p, is  th u s  th e  m ain  fac to r, n- 
Decaldehyde-2 : 4 -dinitrophenylhydrazone h a s  m .p . 104°.

R . S. C.
R eaction  betw een alcohols and  m eta l oxides. E . B ern er (5 Nor- 

diske Kemikermode, 1939, 231— 232).— A nhyd . M eO H  a n d  CaO give 
basic  Ca m ethox ide, of v e ry  v a riab le  com position , w hich re ac ts  w ith  
m ore M eO H  to  give Ca(OM e)2 a n d  H aO. Sr(OM e)2 a n d  B a(O M e)2 
a re  freely  sol. in  M eOH a t  room  te m p . ; th e ir  p p tn . on  h e a tin g  is 
due  to  conversion  in to  a n  u n so lv a ted  m odification . P b O  a n d  
M eO H  a t  room  tem p , in  su n lig h t o r H g -v ap o u r lig h t give finely- 
d iv id ed  P b ;  th e  re ac tio n  is q u a n tita tiv e ly  rev ersed  in  darkness.

M. H . M. A.
L eaf alcohol. IV. trans-cis P rob lem  of th e  leaf alcohol, Ay-n-

hexen-a-o l. S. T akei, M. Ono, a n d  K . S inosak i (Ber., 1940, 73, [B], 
950— 955; cf. A ., 1939, I I I ,  536).— H 2- P d - B a S 0 4 co n verts
C Et-C -[C H 2] 2-OH (I) in  E t aO a t  —18° in to  Bans- (II) (96% ) (3 : 5-di- 
n itro b en zo a te , m .p . 49°; "a llophanate , m .p . 146°; an th raq u in o n e -
2-carboxy late , m .p . 68°) b u t  in  xy lene  a t  100° in to  cis- 
C IlE tiC H JC H Jj-O H  (III)  (3 : 5-dinitrobenzoate, m .p . 28°; allo- 
p h a n a tc , m .p ; 143°; an th raq u in o n e -2 -carb o x y la te , m .p . 50°), a n d  
in  C jH , a t  50° in to  a  m ix tu re  (cf. S to ll et al., A., 1939, I I ,  2). Com ­
p le te  h y d ro g en a tio n  in  E t 20  y ie ld s « -C ,H ,j-O H  (3 : 5 -d in itro - 
benzoate , m .p . 59— 60°). (II) is id en tica l w ith  th e  n a tu ra l p ro d u c t 
(A., 1938, I I ,  345). ( I l l )  is also  o b ta in e d  from  E t 2 so rb a te  by- 
re d u c tio n  b y  N a. T h e  d ib rom ide, b .p . 119— 122°/6 m m . (4'-iododi-
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phenylylurethane, m .p. 127°), of (II) w ith  K O H -a q . E tO H  in  th e  
cold  gives C6H 10B r-O H , b .p . 6S— 69°/3 m m . {allophanate, m .p . 171°), 
a n d  th en ce  a t  th e  b .p . (I), b .p . 09— 71°/16 m m . [allophanatc (IV), 
m .p . 187°; 3 : 5-dinitrobenzoate, m .p . 72°; anihraquinone-2-carb- 
oxylate, m .p . 129°] (cf. loc. cit.), reg en era ted  b y  d istilling  (IV) +  K O H  
in  s team  a n d  ox idised  b y  aq . K M n 0 4 a t  70° to  E tC 0 2H.

R . S. C.
Volatile vegetable com pounds. XXV. Presence of M a tsu tak e ’s 

alcohol (Au-/;-octen--/-ol) and  of 3-m ethylcyc/ohexanol in  oil of 
pennyroyal [Mentha pulegüUn, L .]. Y. R . N av es (Helv. Chini. 
Acta, 1943, 26, 1992— 2001).— D ifferen t sam ples of th e  oil of S pan ish  
orig in  w hich  c o n ta in  p ip eriten o n e  a n d  w-octan-y-ol also  c o n ta in  
octenols. I n  one such  sam ple  ¿-«-octan-y-o l, Aa-f-«-octen-y-ol, a n d
3-m ethylcyc/ohexanol h av e  been  iden tified  ; o th e r  alcohols a re  
p resen t. d\-n-Octan-y-yl allophanaie, m.p. 155-5— 156°, ap p ea rs  new. 
d-N-O ctan-y-yl a llo p h an a te  h a s  m .p . 182— 182-5°. H . W .

O ptically active phytol. P . K arrer, A. Geiger, H . R en tsch ler, E . 
Z bindcn, a n d  A. K u g ler (Helv. Chim. Acta, 1943, 26, 1741— 1750).—  
P a r t ly  racem ised  (+ )-c itro n e llo l (I), b .p . 106— 10S°/12 m m ., [a ]ÿ  
+ 2 -9 °, is h y d ro g en ated  (P t) to  (+ )-d ih y d ro c itro n e llo l, b .p . 104-— 
107°/12 m m ., [a]},5 + 2-56°, w hich is  conv erted  b y  P B r3 a t  0° in to  
(—)-'d ihydrocitronclly l b rom ide, b .p . 98— 100°/12 m m . T h is  is 
condensed w ith  C H A cN a-C 02E t  to  E t  (—)-/}Ç-dim ethyloctylaceto- 
a ce ta te , b .p . 155°/12 m m ., <j> —1-6°, h y d ro lysed  b y  I iO H -M eO H  a t  
room  tem p , to  ( +)-hexahydro-ifi-ionone (II) , b .p . 122°/12 m m .,
[o]Jf + 0-55°, w hich  is purified  to  o p tica l h o m ogeneity  th ro u g h  th e  
scmicarbazone, m .p . 95°. (II) a n d  C2H 2 afford  yq\-lrimethyl-Aa- 
dodednen-y-ol, b .p . 140— 142°/13 m m ., <j> -¡-0-82°, conv erted  b y  
p a r tia l  h y d ro g en a tio n  (P t  o r Pd) in to  yq\-trimcthyl-Aa-dodccen-yol, 
b.p . 142-—144°/13 m m ., w hich gives successively yqX-trimelhyl-AP- 
dodeccnyl bromide (which cou ld  n o t  be purified). E t  yijA -trim ethyl- 
A fi-dodeccnylacetoacetate, a n d  (—)-£i<(-trimethyl-A€-pentadecen-B-one 
( I I I ) ,  b .p . 175— 178°/11 m m ., —0-20°. T h u s fa r  th e  com pounds 
co n ta in  on ly  one asy m m etric  C b u t  p a r tia l  red u ctio n  of ( I II)  invo lves 
th e  fo rm atio n  of a  second asy m m etric  cen tre . O nly  one ( — )- £« |-iri-  
methylpentadecan-f}-one, b .p . 168— 172°/11 m m ., f o  —0-24°, ap p ears  
to  b e  form ed as ju d g ed  b y  th e  b eh av io u r o f th e  c ry st. scmicarbazone, 
m .p. 68°, [a]p —0-35° in  E tO H . O p tica l h o m ogeneity  a t  C<$) is n o t 
reg ard ed  as defin itely  estab lished . A d d itio n  of C .H , to  th e  ke to n e  
lead s to  yqXo-tctramethyl-Aa-hexadccinen-y-ol, b .p . " 159— 164°/0-6 
m m ., ij>D —0-2°, tran sfo rm ed  by  p a r tia l  c a ta ly tic  h y d ro g en atio n  in to  
(—)-yt]ho-letramethyl-Aa-hexadecen-y-ol [ (—)-isophytol], b .p . 136—  
141°/0-l m m ., $ p —0-2°, tran sfo rm ed  b y  P B r3 in to  p h y ty l brom ide, 
co n v erted  b y  K O A c in  COMe2 follow ed b y  h y dro lysis in to  ( — )- 
phytol (IV), b .p . 132°/0-02 m m ., ¡¡> 0-18°. Since th e  processes 
invo lved  in  th e  p ro d u c tio n  of (IV) a re  analogous to  those  used  in  
th e  iso la tion  of ch lo rophy ll p h y to l, th e  o p tica l in a c tiv ity  of th e  
la t te r  com pound is  n o t due  to  racém isa tio n  d u rin g  iso la tion . R e ­
e x am in a tio n  of a  p h y to l o b ta in ed  from  stin g in g  n e ttle s  has disclosed 
an  o p tica l a c tiv ity  equal in  m ag n itu d e  b u t  opposite  in  sign  to  th a t  
of (IV). T h e  re a lity  of th e  o b se rv a tio n  is estab lish ed  b y  ozonisation  
of th e  com pound to  (+ )-£*2;-trim ethylpentadecan-/3-one w ith  
<j> + 0 -2 2 ° (sy n th e tic  k e to n e  —0-22°). F u r th e r  th e  k e to n e  is ox id ­
ised  (C r0 3) to  (+ )-yvA -trim etliyltridecoic acid , <f> -fO-2— 0-24°. A n 
o p tica lly  active , d e x tro ro ta to ry  p h y to l, th erefo re , is som etim es 
found  in  th e  p la n t  of w hich  (IV) m ay  be th e  o p tica l an tip o d e . 
P rev io u s ob se rv a tio n s of o p tica lly  in ac tiv e  p h y to l in  p la n ts  a re  due 
to  th e  n a tu ra l  occurrence of b o th  d- a n d  r-p h y to l. H . W .

V itam in-/!». P . K a rre r  a n d  E . B re tsch er (Helv. Chim. Acta, 1943, 
26, 1768— 1778).-—T h e  unsaponifiab le  m a tte r  of w in te r  tro u t-liv e r 
oil is la rge ly  freed  from  ste ro ls b y  freezing a n d  purified  b y  rep ea ted  
c h ro m a to g rap h y  over C a(O H )2 follow ed b y  d is tilla tio n  in  a  ca thode- 
ra y  vac. T he b es t specim ens of v itam in -/!  2 th u s  o b ta in ed  still con­
ta in  ~2-—3%  of -A as ju d g ed  b y  th e  y ie ld  of geronic acid  a f te r  
ozon isation . T h is  re su lt in v a lid a tes  th e  formulae fo r -A ,  p roposed  
b y  G illam  et al. (A., 1938, I I I ,  315) a n d  b y  G ray  (A., 1942, I I ,  185). 
T h e  iso lation  of COMe2 and  C H 20  b y  th e  ozon isation  of -A t in d ica tes  
t h a t  i t  m ay  be a  m ix tu re  of isom erides, 
CMe2:CH-[CH2]2-[CMe:CH-CH:CH]2-CMe:CH-CH2-OH a n d  
C H 2:CMe-[CH2]3-[CM e:CH-CH:CH]2-CMe:CH-CH2-OH, s im ilar to  th a t  
o ccu rring  in  n a tu ra l c itronellal. I t  is, how ever, possib le t h a t  th e  
p ro d u c tio n  of C H ,0  is due  to  a n  isom érisa tion  w ith in  th e  m ol. u n d e r 
th e  ac tio n  of 0 3 since -A gives th e  p ro d u c t in  sm alle r a m o u n t th a n  
-A 2 a n d  n early  equal am o u n ts  a re  derived  from  caro ten e  a n d  lycopene ; 
in  th e se  cases i t  is u n d o u b ted ly  d u e  to  su b sid ia ry  reac tio n s or isom ér­
isa tio n s. T he co n s titu tio n  of -A 2 is confirm ed b y  i ts  h y d ro g en atio n  
to  d ih y d ro p h y to l, iso la ted  as th e  a llo p h an ate , m .p . 73°. T h e  p u re s t 
specim ens of -A 2 h av e  ~ l /1 0 th  of th e  physio logical a c tiv ity  of -A ; 
th is  is  d u e  in  p a r t  to  th e  p resence of -A, b u t  i t  ap p ears  t h a t  th e  r a t  
h a s  a  lim ite d  c a p a c ity  to  cyclise -A t to -A. H . W .

D erivatives of a -b rom o-^-m ethy l-n -va lerie  acid. C. D . H u rd  an d
F . W . C ashion ( / .  Amer. Chem. Soc., 1943, 65, 2037).—
CH M eEt-C I In*C02H  w ith  red  P —B r a t  95° gives a-bromo-f$-niethyl- 
n - talcryl bromide (5 4 % ), 'b .p .  9S— 100°/23 m m ., a n d  th en ce  th e  
amide, m .p . 104°, anilide, m .p . 84°, a n d  p -toluidide, m .p . 105°.

R . S. C.

Course of au tox ida tion  reac tio n s in  polyisoprenes an d  allied com­
pounds. V II. R earran g em en t of double link ings during  au t­
oxidation. E . H . F arm er, H . P . K och, an d  D . A. S u tto n  (J.C.S., 
1943, 541— 547; cf. A., 1943, I I ,  151).— E t  lin o len a te  (I) a n d  Me 
docosahexaenoate  (II), b o th  show ing u n sa tu ra tio n  of th e  m ethy lene 
in te r ru p te d  ty p e , -CC-C-CiC-C-CC-, a re  show n b y  spectrographic  
m easu rem en ts  to  develop co n ju gated -d iene  a n d  -trien e  u n sa tu ra tio n  
d u rin g  in co rp o ra tio n  of m ol. 0 2. (II) is  o b tained  from  glycerides 
of cod-liver oil, w hich  a re  conv erted  b y  M eO H -H C l in to  Me esters, 
th e  C23 e s te r  frac tio n  is  se p a ra te d  b y  m ol. d is tilla tio n  a t  < 1 1 5 ° , and 
a f te r  rap id  hydro lysis w ith  K O H -M eO H ; th e  K  soaps a re  converted  
th ro u g h  th e  free acid  in to  L i soaps, a n d  th e  purified, m ore sol., Li 
soap  y ie lds th e  free acid  a n d  th en ce  (II), w hich  is  purified  b y  mol. 
d is tilla tio n  in  N 2 o r h igh  v a c . ; th e  yellow  co lour developed  in  0 2 is 
rem oved  b y  ch ro m ato g rap h ic  tre a tm e n t (A120 3) in  purified  N 2. (I)
ab so rb s 1-1%  of 0 2 in  24 h r., 3-7%  in  48 h r., a n d  12%  in  110 h r.; 
(ID abso rbs 6-3%  in  72 h r., a n d  a  second sam ple, 7-2%  in  24 hr. 
E x te n t  of double  lin k in g  d isp lacem en t is co rre la ted  w ith  degree of 
p e ro x id a tio n . A fte r  in co rp o ra tio n  of 1 m ol. of 0 2, rea rra n g em en t of 
double  link ings in  (I) h a s  p rogressed  to  a  s tag e  a t  w hich ~ 2 8 -5 %  of 
es te r  co n ta in s  2 double  link ings in  co n ju g a tio n , a n d  4-5%  has 
3 co n ju g a ted . (II) ex h ib its  a  sim ila r re a rran g em en t, as show n by 
th e  d ev e lo p m en t of in ten se  a b so rp tio n  in  th e  o rig ina lly  feeble 
ab so rb in g  regions of 2340 a n d  2700 a . (cf. T riebs, A ., 1942, II , 392). 
S qualcne (rectified b y  m ol. d is tilla tio n  a t  < 1 1 2 ° , a n d  purified  by 
c h ro m ato g rap h ic  tre a tm e n t in  N 2) a n d  ru b b e r  (purified by 
frac tio n a l d isso lu tio n  of crepe ru b b e r  in  pe tro leum -C O M e. in  N 2) 
show  a n o th e r  ty p e  of u n sa tu ra tio n , -C1C-C-C-CIC-C-C-CIC-, a n d  do 
n o t  develop  co n ju g a ted  u n its . N o  re p re se n ta tiv e  increase  in 
a b so rp tio n  of l ig h t is n o ted . Such sm all increases observed  in  the 
sp e c tra  of squalene  o r tw o  of i ts  o x id a tio n  p ro d u c ts  a re  p robably  
due  to  sm all degrees of c o n ju g a tio n  o r to  fo rm atio n  of peroxide 
groups. A p a r t  from  a n  in d u c tio n  p e rio d  (no 0 2 is abso rb ed  in  2 
d ays, b u t  8-7%  is abso rb ed  in  10 days), th e  re su lt of ox id is ing  (I) 
a t  room  tem p , in  com plete  d a rk n ess is th e  sam e w ith  reg ard  to 
efficiency of p e rox ide  fo rm atio n  a n d  e x te n t of double  lin k in g  re­
a rran g em en t a s  t h a t  observed  in  sum m er d ay lig h t. M echanism s of 
a u to x id a tiv c  reac tio n s a re  d iscussed . A. T . P .

Configurative re la tio n  betw een optically  active  lac tic  acid  and 
a-hydroxybutyric  acid. A. F redga , M. Tenow , a n d  I .  B illstrom  
(Arkiv Kemi, M in., Geol., 1943, 16, A, N o. 21, 10 p p .).—r- (I), 
th ro u g h  th e  b ru c in e  sa lt, g ives { - ) - a -h y d ro x y b u ty ric  acid  (II), m.p. 
55— 55-5°, [a]?? - 2 - 5 °  in  H 20 ,  - 4 - 1 °  in  COMe2, + 1 -7 °  in  AcOH, 
+  6-S° in  CHC13. (I ) -aq . N aO H -C S 3, th e n  E tB r ,  a fford  ethyl- 
carbothiolon-a-hydroxybulyric acid, SE t-C S-0-C H E t-C O 2E t  _ (III), 
m .p . 58— 59°, resolved in to  th e  ( + ) -  (IV), m .p . 31-5— 32° (cinchon- 
idine salt, -t-H 20 ) ,  a n d  (-)-acid, m .p . 30-5— 31-5° (brucine salt, 
-j-3H 20 ) .  T he (-f)-ac id , also o b ta in ed  from  (—)-(I), show s vals. of 
[« ]»  + 3 9 -2 ° in  C 6H 6, + 14-5° in  CHC13, + 6 °  in  A cO H , w h ich  are 
s im ila r to  th o se  of SE t-C S-0-C H M e-C 02H  (V). M .p. cu rves of 
( + ). a n d  ( - ) - ( I I )  o r (III) , r - ( I I I )  a n d  r-(I I) , (+ ) - ( I I I )  a n d  (+)-(V) 
(eutectic) a re  show n. T he 1 ; 1 mol. com pound , in d ic a te d  from  the 
cu rv e  deriv ed  from  (-¡-)-(III) a n d  ( — )-(V), gives a  co n tin u o u s m.p. 
cu rve  w ith  r-(V), b u t  w ith  r - ( I I I )  affords a  eu tectic . T h e  steric 
series (II), (IV), (+ )-(V ). (+ )-O H -C H M e-C 0 2H  is  deduced .

A. T . P .
Irreversib le  tran sfo rm atio n  of dehydroascorbic acid.— See A., 1944, 

I I I ,  127.
R earran g em en t of ally l-type esters of /3-keto-acids. W . Kimel 

a n d  A. C. Cope ( / .  Amer. Chem. Soc., 1943, 65, 1992— 1998).— 
C H 2A c-C 0-0-C H 2-C H :C H 2 (I) a n d  its  d e riv a tiv e s  a t  250° give 
Ac-[CH2]2-CH :CH 2 e tc . a n d  C 0 2, reac tio n  p roceeding b y  chelation, 
m ig ra tion  of a lly l e tc . to  th e  C H 2 of CO-CH2-CO w ith  inversion , shift 
of th e  e th y len ic  link ing , a n d  finally  loss of C 0 2. S im ilar reactions 
w ith  C H 2B z-C O -0-C H R -C H :C H R ' (R an d  R ' =  H  or Me) occur even 
m ore read ily , ow ing to  th e  su p erio r a c tiv a tin g  effect of Bz on  CH2. 
F o rm a tio n  of A c-[CH 2]2-CH:CHP1i (II) o r C iLA c-C H Pli-C H lC H ,
(III)  from  C H 2A c-C 02E t  a n d  C H P h:C H -C H 2-OH (Carroll, A ., 1941, 
I I ,  310) occurs b y  re -este rification  in  p resence of th e  a lka line  catalyst, 
follow ed b y  a n  a lly lic  sh if t of P h  a n d  th e  e th y len ic  linking. 
C H 2A c-C 02Me a n d  C H 2:CH -CH 2-OH give (I) (71% ), b u t  th e  reaction 
fa ils w ith  analogous alcohols. T h e  alcohols -with d ik e te n  an d  0-01 
m ol. of N aO A lk  a t  0— 25° give fl-methylallyl (IV) (85% ), b .p . 95— 
97°/18 m m ., crotyl (V) (83% ), b .p . 100— 102°/16 m m ., AV-p-butenyl
(VI) (89% ), b .p . 92— 93°/18 m m ., cinnamyl (VII) (69% ), b .p . 101— 
104°/0-025 m m ., a-phenylpropenyl (V III) (70% ), b .p . 77°/0-002 mm., 
linalyl (IX) (61% ), b .p . 71— 74°/0-006 m m ., a n d  geranyl (X) (77%), 
b .p . 79— 80°/0-006 m m ., acetoacetate. (X) co n ta in s som e n ery l ester 
(disclosing itse lf b y  v a r ia tio n  of « ) ;  h y d ro g en atio n  of (X) gives only 
te trah y d ro g e ran io l. A t  th e  b .p ., (I) gives C H ,iC H -C H 2-OH, COMe2, 
d eh y d ro ace tic  acid , a n d  on ly  5-5%  of COM e-[CH2]2,C H lC H 2 (XI), 
b u t  in  P h 20  a t  185— 200° gives 31%  of (XI). I n  P h 20  a t  200— 
215° (IV) gives p-methyl-Aa-hexen-s-one (26% ), b .p . 148— 149° (senu- 
carbazone, m .p . 136-5— 137-5°) (also o b ta in ed  from  C H 2:CMe-CH2Cl 
a n d  C H A cN a-C 02E t) , (V) a t  190— 220° gives 
COM e-CH2-CHM e-CH :CH2 (37% ), a n d  (VI) a t  185— 200° gives 
COM e-[CH2]„-CH:CHM e (80% ), b .p . 151— 153° {scm icarbazone, 
m .p . 104-5^105-5° (lit. 97°); w ith  0 3- C 5H j ,  a n d  th e n  H 2Q 2 gives
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MeCHO an d  C 0M e-[C H 2]2-C 0 2H}. A t 250° (VII) (no solvent) gives
(III) (74% ), b .p . 85— 8 6 °/l m m . [2 : 4 -d in itro p h en y lh y d razo n e , 
m.p. 102— 103° (lit., 101— 102°)], (V III) a t  200— 240°. gives (II) 
(88%), b .p . 97— 99°/0-3 m m . [2 : 4 -d in itro p h en y lh y d razo n e , m .p. 
143-5— 145° (lit. 145— 146-5°); sem icarbazone, m .p . 130-5— 131° 
(lit., 132°)] ; gerany lace tone , b .p . 101-5— 103°/2-5 m m . [sem i­
carbazone, m !p. 94-5— 96° (lit. 96°)], is o b ta in e d  (78% ) from  (IX) a t  
170— 235° or (23% ) from  (X) a t  220— 230°. C H 2B z-C 0 2E t,  R O H , 
and N aO R  give crotyl (31% ), b .p . 112— 114°/0-20 m m ., a n d  Ay-jS- 
butenyl benzoylacetate (65% ), b .p . 110°/0-5 m m ., w hich a t  240— 250° 
give Ph f!-methyl-Av-butcnyl (76% ), b .p . 98— 100°/2-l m m . (semi­
carbazone, m .p . 176— 177-5°; w ith  0 3- C 5H I3 a t  —5° an d  th en  
H .O -Z n  d u s t-q u in o l-A g N 0 3 gives C H 20  a n d  w ith  H 2- P d - C - E tO H  
gives C O Ph-C H 2-C H M eEt), a n d  Ay-n -pentenyl ketone (83% ), m .p. 
23°, b .p . 96— 97°/9 m m . (semicarbazone, m .p. 129— 130°; w ith  0 3 
gives M eCHO a n d  w ith  H 2- P d - C  gives « -C 6H ,3P h ), respectively . 
In th e  pyro lyses y ields of C 0 2 co n sid erab ly  exceed  th o se  of th e  
ketones. R . S. C.

C arboxyphenylhydrazones in  th e  iden tification  of carbonyl com ­
pounds. S. V eibcl [w ith  A. B laab erg  a n d  H . H . S tevns] (5 Nordiske 
Ketnikermode, 1939, 223— 225; cf. A., 1939, I I ,  133).— p-
S 03H -C 6H 4-N H -N H 2 is u n su itab le  for th e  iden tifica tio n  of CO! 
com pounds ow ing to  i ts  p o o r so lu b ility , o- (I) is a s  su itab le  as 
/>-CO2H -C 0H.4-N H -N H 2 (II) fo r th is  p u rpose  ; b o th  re a c t n o rm ally  
with a- a n d  y-CO-acids, b u t  w ith  /i-CO -acids (I) reac ts  no rm ally  
whilst (II) y ields pyrazo lones. (II) re ac ts  n o rm ally  w ith  C H 2Ac2 
whilst (I) gives an  un iden tified  su b stan ce  sol. in  acids a n d  p p td . by  
alkalis. M. H . M. A.

M ethanetri-/3-propionic acid. V. P re log  an d  K . B alenovic  (Ber., 
1940, 73, [B], 875— S77).— C H ([C H 2],-B r)3 is con v erted  b y  th e  
p ro trac ted  a c tio n  of KCN in  boiling  aq . E tO H  in to  az-dicyano-y-p'- 
cyanoethylpentane, m .p. 83°, h y d ro lysed  b y  bo iling  aq . H 2S 0 4 (1 : 1) 
to melhaneiri-f}-propionic acid [y-f3'-carboxyethylpentane-az-dicarb- 
oxylic acid] (I), m .p. 108-5— 109°. T he co rrespond ing  Eta e ster, 
b.p. 163°/0-06 m m ., is condensed b y  N a  in  PhM e a t  115— 120° to  
fl-i-keto-3-carbethoxycyc\ohexylpropionic acid, m .p. 101°; a lka line  
hydrolysis affords th e  free heto-acid, decom p. ~ 80°, w hich  a t  100°/ 
0-05 m m . y ie ld s /3-4-ketoeyc/ohexylpropionic acid , m .p . 69— 70° 
(hydrate, m .p . 55°; 2 : 4 -d in itro p h en y lh y d razo n e , new m .p . 156°), 
also o b ta in e d  b y  h ea tin g  (I) w ith  A c20  (cf. H a rr is  et al., A ., 1938, 
II, 332). '  H . W.

H ydroxyl-ion-catalysed  aldol condensation  of benzaldehyde w ith  
methyl e th y l ke to n e  an d  acetone.— See A., 1944, I , 42.

a-K eto-/3-hydroxybutyric acid. E . H off-Jo rgensen  (5 Nordiske 
Kemikermode, 1939, 251— 252).— CHM eBr-CO-CN (from  EtCO -CN  
with B r-A cO H ) is h e a ted  w ith  aq . Pb(O A c), fo r 30 m in . a t  70°, 
PbB r2 filtered  off an d  all P b  rem oved  w ith  H 2S, a n d  th e  so lu tion  
evaporated 4— 5 tim es, w ith  H aO ad d itio n , a t  50° to  give n-a-keto-fl- 
hydroxybutyramide, m .p . 214°, w hich  is conv erted  v ia  th e  Me ester, 
liquid, a n d  th e  Ba s a l t  in to  th e  correspond ing  acid (I). (I) reduces
Fehling’s so lu tio n  a n d  is d e ca rb o x y la ted  a t  p H  > 7 ,  b u t  is  s tab le  in  
acid so lu tion . M. H . M. A.

S tabilisation of keto-com pounds by acé ta lisa tion . M. K iih n  ( / .  
pr. Chem., 1940, [ii], 156, 103— 149; cf. Salm i, A., 193S, I I ,  427).—  
Stabilisation of C O -com pounds as ace ta ls, w hich because of th e ir  
tendency to  form  perox ides m ay  be useful as po ly m erisa tio n  
catalysts, is s tu d ied . Cyclic ace ta ls  a re  o b ta in ed  from  vario u s 
CORR' a n d  a  g lyccl in  C 6H 0 or C2HC13 using  a n  acid  c a ta ly s t  (e.g., 
PhS03H) ; th e  H 20  form ed in  th e  reac tio n  is  rem oved  b y  d is tilla tio n . 
Thus, sa tu ra te d  a-, jS-, y-, a n d  S-CO-acids (as esters) all g ive 5- an d
6-membered rin g  k e ta ls  ; th e  rin g  is com ple te ly  s tab le  to  a lk a li an d  
is hydro lysed  b y  d il. TICl on ly  a t  > 5 0 ° . R eac tio n  does n o t  occur 
with ketones co n ta in in g  C!C aB to  th e  CO (e.g., C H R !C A c-C 02E t ;  
R =  P h , 2-furyl) o r w ith  com pounds w hich can  enolise to  p roduce  
C!C-CO- (e.g., C H A c2-C 02E t ;  CN-CHPh-COM e). C E t2A c-C 02E t  
does n o t reac t. cycioH exanone (I), g lycerol, a n d  a  trace  of P h S 0 3H  
in boiling C 0H„ th u s  give cyclohexanone y(or fi)-hydroxy-ajB(or ay)- 
propylene ketal (64% ), b .p . 133— 135°/15 m m . [chloroacetate, b .p . 
170— 174°/15 m m ., w ith  N E t2-[CH2]2-OH in  E tO H  affords th e  
1 : 1 a d d itiv e  compound, m .p . 196° (decom p.)], u ltra -v io le t irrad ia tio n  
of which causes s tro n g  p erox ide  fo rm ation . C H 2Cl-[.CH2]2-OH w ith  
camphor (in C6H 8 +  P h S 0 3H) a n d  COPhM e (in PhM e +  H 2S 0 4) 
gives th e  y-chloro-af}-propylene ketals, b .p . 146°/17 m m . an d  138—  
140°/15 m m ., respec tive ly . (CH2-OIT)2 a n d  C O Ph-C H 2Cl in  C8H„ +  
RhS03H  afford  th e  ethylene ketal (95% ), b .p . 144— 146°/15 m m ., 
m.p. 67°, th e  Cl of w hich  is s ta b le  to  E tO H -N aO IT  a n d  to  
CHN aA c-CO .Et o r OM e-[CH2]2-0-[C H 2]2-ON a in  P h M e; i t  slowly 
forms a  G rignard  reag en t. COPh-CHCl2 does n o t sim ila rly  reac t 
but ethylene ketals of th e  follow ing a re  p rep ared  : C O Ph-C H 2B r, b .p . 
154°/17 m m ., m .p . 60— 61° (no reac tio n  w ith  M eO H -N aO M e a t  
'0 ° /l0  h r.), COMe-CH„Br, b .p . 76— 78°/16 m m ., CO(CH2B r),, b .p . 
113°/16-mm., COM e-CH2Cl, b .p . 62— 64°,18 m m ., a n d  C O (CH 2Cl)2,- 
b.p. 105°/12 m m . C H 2!CH-COMe (II), (CH2-O H )2, a n d  C 6H 8 +  
P h S 0 3H  give a  m ix tu re  of p ro b ab ly  (C 0M e-[C H 2]2-0 -C H 2)2 an d  its  
diketal; COM e-[CH2]2-Cl [from  (II) an d  HC1 in  C SH 0) gives a n  
impure p ro d u c t [from  w hich  th e  k e ta l of (II) cou ld  n o t be  o b ta in ed  

B 2  ( a . ,  I I . )

ÏH  O 
M ,-0> R

cm.)

by tre a tm e n t w ith  alkali] a n d  COPh-[CI-I2]2-Cl affords a  p o ly m eris­
a tio n  p ro d u c t. C H Ph!C H -C O Ph a n d  CHR!CH-COM e (R  =  P h , 
2-furyl) d id  n o t re a c t (cf. above). G lucose a n d  (I) in  C „H 6-B u O H -  
P h S 0 3H  give 1 : 2 : 5 :  6-dicyclohexylidene-3 : ■l-anhydroglucofuranose

C H -0  (III)  (R  =  cyc/ohexylidene), b .p . 193— 195°/0-5 m m .; 
p .^ -R  phenylg lucosazone s im ilarly  affo rds a  product con- 

o  X ta in in g  80%  of th e  3 : 4 :  5 : 6-dieye/ohexylidene e th e r.
3 : 4 : 5 :  G-Diisopropylideneglucosazone (from  COMe2 -j- 
P h S 0 3H) is a  resin . N E t2-[CH2]3-COMe (as h y d ro ­
chloride  w hich is d ried  b y  ¿„H,,) does n o t re a c t w ith  
C H 2R -O H  (R  =  Me, P r, B u, C ,H 16) an d  H 2S 0 4 in  
v a rio u s h y d ro carb o n s b u t  gives th e  ethylene, b .p . 
116°/15 m m ., an d  y(or f3)-hydroxy-afl(or ay)-propylene 

ketal, b .p . 163°/15 m m . N E t2-[CH2]2-COMe affords th e  ethylene, 
b.p . 93— 94°/13 m m ., 208°/760 m m . (the w ax-like  q u a te rn a ry  salt 
w ith  C I2H 25B r is a n  em ulsify ing  a g e n t fo r oils), ay-butylene, b .p . 
112— 113°/13 m m ., a n d  y(or f})-hydroxy-afl(or ay)-propylene ketal, 
b .p . 145— 150°/12 m m . Me /J-JV -eyefohexyl-A-ethylam inoethyl 
ke to n e  (from  C 0H n -N H E t,H C I, C H ,0 , a n d  COMe2) a n d  2-N-cyclo- 
hexyl-iV -m ethylam inom ethylcycfohexanone [from  (I), cycfohexyl- 
am in e  hydroch lo ride, a n d  C H 20 ]  give ethylene ketals, b .p . 1G6°/14 
m m . a n d  190— 192°/_14 m m ., respec tive ly . IMiV-Di-(y-keto-A8- 
p en tenyl)cyc/ohexylam ine [from  cyciohexylam ine su lp h a te , (II), an d  
(C H jO ), in  AcOH] does n o t  re a c t w ith  (C H 2-O H )2 in  C 0H 6 -f- P h S 0 3H ; 
d iace to n am in e  sim ila rly  decom poses b u t'd ia c e to n e -e th y la m in e  and  
Me /3-cyc/ohexylam inoethyl ke to n e  [from  cycfohexylam ine a n d  (II)] 
form  ethylene ketals, b .p . 84— 86°/14 m m . a n d  162— 163°/18 m m ., 
re sp ec tive ly . T h e  hydroxypropylene ketal o b ta in e d  from  glycerol 
an d  m ixed  C O Ph-C H 2-NMe2RCl (R  =  C 10— C20 alkyl) fo rm s a  fro th y  
aq . so lu tio n  w hich em ulsifies oils.

C H ,A c-C 02E t  (IV) does n o t re ac t w ith  [C H 2]4(O H )2 o r  various 
C H 2R-O H  in C „H 6 +  P h S 0 3H  or PhM e +  H 2S 0 4; i ts  e th y len e  
k e ta l (V) (loc. cit.) is h y d ro lysed  b y  5x-aq . E tO H -N a O H  to  
C H 2A c-C 02H  e th y lene  k e ta l (read ily  sol. in  H 20 ) ,  w hich  c an  be 
esterified  to  (V) (46%  yield). T h e  ay -b u ty len e  k e ta l  of (IV) is 
s im ila rly  hydro lysed . (IV) also y ields th e  y(or fi)-hydroxy-a\S(or ay)- 
propylene, b .p . 145°/14 m m ., a n d  y-chloro-a/3-propylene ketal (VI), 
b .p . 132°/13 m m . B oiling M eO H -N aO M e co n v erts  (VI) in to  th e  
n o t q u ite  p u re  ap-allene ketal (V II), b .p . 118— 120°/13 m m .; M eO H - 
N aO P h  gives (VII) (42% ) a n d  th e  y-phenoxy-af!-propylene ketal 
(48% ), b .p . 198°/11 m m ., a n d  N a  ^j-isooctylphenoxide in  PhM e 
affords th e  y-p-isooctylphenoxy-a^-propylene ketal. E t dodecylaceto- 
acetate, b .p . 168— 170°/0-5 m m ., gives th e  ethylene ketal, b .p . 184—  
186°/0-5 m m . (corresponding  acid, m .p. 63°). Ethylene ketals of th e  
follow ing a re  p re p are d  : C 0 (C H 3-C 02E t) 2, b .p . 162— 164°/25 m m ., 
C H 2Ph-C H A c-C 02E t,  b .p . 178— 179°/11 m m ., E t 2 a -ace ty lg lu ta ra te , 
b .p . 180— 182°/24 m m .. Me E t(a )  a -ac e ty lg lu ta ra te , b .p . 168— 170°/ 
15 m m . (y-chloro-afl-propylene ketal, b .p . 209— 210°/17 m m .), E t  
y -ace ty lb u ty ra te , b .p . 135— 136°/17 m m ., E t  lsevulate, b .p . 110—  
112°/15 m m ., A cC 0 2E t, b .p . 80— 81°/15 m m ., E t  a n d  Bu a-form yl- 
p h en y lace ta te , b .p . 172— 174°/15 m m . a n d  212— 214°/20 m m ., 
respec tive ly , E t  y -k e to b u ty lm a lo n a te , b .p . 162— 164°/14 m m ., E t
S -keto-a-cyanohexoate , b .p . 168— 170°/14 m m ., a n d  E t 2 a-acety l- 
succ ina te , b .p . 162°/14 m m . E t  p h en acy lace to ace ta te  an d  
(C H 2-OH )2 (2 mols.) in  PhM e -f- P h S O aH  give th e  di(ethylene ketal), 
b .p . 174— 178°/0-5 m m ., m .p . 62— 64° (free acid, m .p . 150— 151°), 
a n d  E t  2 -pheny l-5 -m eth y lfu ran -3 -carb o x y la te  (free acid , m .p.
179—-181°). 2-C hloroeyciohexanone a n d  C H N aA c-C 02E t  in  PhM e 
follow ed b y  (C H 2-0 H )2- P h S 0 3H  give E t l-methyl-3 : 4 : 5 : 6-tetra- 
hydrocoumarone-2-carboxylale, b .p . 143— 144°/13 m m . (free acid, 
m .p. 161°). C H 2(C H A c-C 02E t) 2 affo rds th e  di(ethylene ketal), b .p .
214— 218°/20 m m . ‘ H . B.

D eu terium  as in d ica to r in  ke to -en o lic  tau to m erism . A. T an an g er 
(5 Nordiske Kemikermode, 1939, 229-—230).— T h e  ty p e  of di-enohs- 
a tio n  in  d ik eto -co m p o u n d s is s tu d ie d  b y  in tro d u c in g  D in to  an  
a c tiv e  C H 2 group  a n d  m easu ring  th e  ra te  of en o lisa tion  a n d  th e  
d is tr ib u tio n  of D  in  th e  dienol. M. H . M. A.

B ehaviour of trim ethy lam ine, trim eth y lam m in o -su lp h u r trioxide, 
and trim ethy lam ine  oxide tow ards su lp h u r dioxide.— See A „ 1944, 
I, 16. 

A dditive com pounds of trim e th y lam in e  w ith  boron  fluoride and  
its  m ethy l derivatives.— See A., 1944, I, 44.

In te ra c tio n  of h ig h er a -chloroparafflns w ith  am m onia , p rim ary , 
sec., and  tert. am ines. O. W estp h a l an d  D. Je rch e l (Ber., 1940, 73, 
[B], 1002— 1011).— RC1 (R  =  « -a lky l here a n d  below) w ith  1 : 1 
liq u id  N H 3-E tO H  give m ain ly  N H R 2 w ith  sm alle r am o u n ts  of N H 2R  
a n d N R 3; th e  a m o u n t of N R 3.decreases w ith  th e  size of R . T hus, 
m-C8H 17C1 (I) a t  140° gives i : - C ,H j , - M ,  (11-4% ), b .p . 76— 78°/12 
m m ., (h.-C8H 17)2N H  (~ 4 0 % ), m .p . 35°, b .p . 142— 147°/3 m m ., a n d  
tri-n-octylamine (~ 2 2 % ), b .p . 183— 185-5°/3 m m . ?t-C12H 25Cl (II) 
a t  170° gives {«-C12H ,5)2N H  (III)  (81% ), m .p . 57— 58° (lit. 55— 56°) 
[hydroch loride, d im o rp h ic  ( tran s itio n  p o in t ~72°), m .p . ~ 200° 
(decom p.)], b u t  a t  110° gives m-C12H 25-N H 2 (IV) (16% ) [hydro­
chloride, m .p. 183— 186° (decom p.)] a n d  (III)  (64% ). H „-N i-C o -C u  
a t  100°/~ 100  a tm . reduces » -C u H ^ -C N  in  M eO H -H -O  (150 : 80 ml.) 
to  (IV) b u t  in  96%  E tO H  t o '( I I I ) .  n-C ISH 33Cl (V) a t  170° gives
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m uch  (k -C ,.H „ ) ,N H  a n d  24%  of (hydrochloride, m .p.
178°). In  E tO H  a t  175° (II) an d  (IV) give 47%  of p u re  (III) . 
W ith  N H jM e in  a  lit t le  E tO H , RC1 gives N H M eR  an d  N M eR s (only 
w ith  low er a lky l), b u t, if R  =  C<6, no  N M eR jC l. T hus, Bu°Cl a t  
100— 110° gives inethyldi-n-butylamine (69% ), b .p . 53-5— 5 4 ° / l l  m m ., 
a n d  som e N H M eB u“. n-C sH 13Cl a t  100° gives m uch  N H M e-C 3H 13-n 
an d  40%  of («-CeH 13)2NM e, b.p . 118°/12 m m . A t 140° (I) gives 
n-C 8H 17-NHM e (24% ) a n d  methyldi-n-octylamine (30% ), b .p . 143—  
145°/3 m m . A t 160° (II) gives «-C 12H 26-NHM e (VI) (59% ), b .p . 
108— 110°/l-5  m m . (hydrochloride, m .p . 181— 184°), an d  methyldi-n- 
dodecylamine (37% ), m .p. 15— 16°, b .p . 201°/l-5  m m . [o b ta in ed  in 
5 1%  y ield  from  (II) a n d  (VI) in  E tO H  a t  160°]. .A t  140— 150° (V) 
g ives «-C 13H 33-NH M e (15% ) (hydrochloride, m .p . 169— 170°) and. 
(«-C16H 33)2NMe (68% ), m .p . 36— 37° (lit. 34— 35°), b .p . 269— 271°/1 
m m . W ith  sec. am ines RC1 in  M eOH or E tO H  (no t C „H 6 or lig h t 
pe tro leum ) gives, usually , good y ields of tert. base. E.g., N H E t,  
w ith  (I) a t  160° gives diethyl-n-octylamine, b .p . 112— 113°/12 m m ., 
a n d  w ith  (II) a t  140° gives diethyl-n-dodecylamine (8 6 % ; in  absence 
of E tO H ), b .p . 122— 124°/2 m m . (hydrochloride, im p. 119-5°). 
N H (C H 2P h )2 a n d  (II) a t  150° give dibenzyl-n-dodcecylamine (76% ), 
b .p . 219-—220°/2 m m . (hydrochloride, m .p . 101°). N H M ea a n d  (V) 
a t  140° give dimethyl-n-hexadecylamine (82-5% ), b .p . 138°/1 m m . 
(hydrochloride, m .p . 198°). H igher a lk y l chlorides a n d  tert. am ines 
re a c t w ith  d ifficu lty  in  E tO H  an d  n o t  a t  all in  o th e r  so lven ts o r 
alone. N M ea-CHaP h  (VI) an d  (I) in  a  lit t le  E tO H  a t  105° (24 hr.) 
g ive  benzyldimethyl-n-octylammonium chloride (̂—90% ), f.p . ~ 0°. 
N M e3 a n d  ( I I ) -E tO H  a t  80— 90° give trimethyl-n-dodecylammonuim 
chloride (75— 80% ), m .p. ~ 37°. (VI) a n d  ( I I ) -E tO H  a t  90° (45 hr.) 
g ive benzyldimethyl-n-dodecylammonium chloride (~ 1 0 0 % ), a n  oil. 
NM e3 a n d  ( I I ) -E tO H  a t  180° (18 hr.) give »-C laH JS-NMea (hydro­
chloride, m .p . ~132°). NM e3 a n d  (V )-E tO H  a t  100— 105° (12— 16
hr.) give w-C16H 33-NMe3Cl, m .p. - 7 0 °  (lit. 240°). (VI) a n d  (V)- 
E tO H  a t  90° (28 hr.) give benzyldimethyl-n-hexadecylammonium 
chloride (70% ), m .p . 58°. R . S. C.

C onstitu tion  o i th iony lam ines. K . A. Jensen  (5 Nordiske Kemi- 
hermode, 1939, 216— 217).— T h e  absence of syn- and  aw/i-form s an d  
th e ir  low  d ipole m om ents su p p o rt th e  resonance  s t r u c tu r e : 
R -N = S -> 0  ^  R -N -<-Sr O. '  M. H . M. A.

R eac tion  o! (-/-glucosamine w ith  o-phenylenediam ine. R . L o h m ar 
a n d  K . P . L in k  ( / .  Biol. Chem., 1943, 150, 351— 352).— ¿-G lucos- 
am in ic  acid  a n d  o-C3H 4(N H 2)2 (I) do n o t  give a  c ry st. p ro d u c t. 
D irec t o x id a tiv e  cond en sa tio n  of ¿-g lucosam ine hyd ro ch lo rid e  w ith
(I) in  p resence of Cu(OA c)a-a q . A cO H  a t  50° affo rds 3-(D-arabo- 
te trah y d ro x y b u ty l)q u in o x a lin c , m .p. 192— 193° (decom p.), [a]“  
- 8 5 - 8 °  in  4N-HC1 (te tra -a c e ta te , m .p . 121°, [a]?>0 -2 9 - 2 °  in  CHC13) 
(cf. Ohle, A., 1934, 392). A. T . P .

A m ino-acids and peptides. XV. Physical properties o l / ( + ) -  and  
d ( - ) -a lan ine . M. S. D unn , M. P . S to d d ard , L . B. R u b in , a n d  R . C. 
B ovie ( / .  Biol. Chem., 1943, 151, 241— 258).— B enzoyl-a7-alanine is 
reso lved  in to  i ts  o p tica l co m ponen ts b y  successive use of s try ch n in e  
a n d  bruc ine  in  aq . so lu tio n  a n d  th e  o p tica lly  a c tiv e  su b stan ces a re  
h y d ro lysed  b y  HC1. T h e  follow ing sp. ro ta tio n s  a re  re co rd ed : 
/-stry ch n in e  b e n zo y l-/(+ )-a la n in e  d ih y d ra te , [a]u — 10-45° in  H 20 ;  
/-b rucine  benzoyl-d(—)-alan ine  (+ 4 -5 H aO), [a]D —26-63° in  H 20 ;  
b e n zo y l-/(+ )-a lan in e , [a]D + 3 3 -4  in  N -N aO H ; benzoyl-d(—)- 
a lan ine, -3 2 - 5 °  in  l-0 5N -N aO H ; / ( + )-alan ine (I), [a]250 + 13-77° 
± 0 -0 2 ° in  6-On-HCI; ¿ ( - ) - a la n in e  (II), [a]2? - 13-60°:!;0-01° in 
6n-HC1. Vais, of [a]J, (0 v a ried  be tw een  0-50° a n d  45-0°) (I) an d
(II) in  7-25n-, 5-97n- ( c  =  10, 6, o r 3-5), 4-83n- (c =  2), 0-884N- 
(c =  8), 0-502N- (c =  4-5), a n d  0-22SN-HC1 (c =  2), an d  in  H aO 
(e =  10 or 6) a re  recorded . T he so lub ilities of (I) a n d  (II) in  H 20  
hav e  been de te rm in ed . T h e  sp. ro ta tio n s  of (I) a n d  (II) recorded 
in th e  lite ra tu re  hav e  been  e v a lu a te d  b y  m eans of tem p , a n d  so lu te  
concn. facto rs derived  from  th e  p re sen t a u th o rs ’ d a ta . H . W .

D ihydroxyacyl derivatives of (3-alanine and  /-leucine fro m  tu n n y  
fish l iv e r — See A., 1944, I I I ,  124. 

Iso la tio n  of valylvaline from  gram icid in  hydrolysates. H . N.
C hristensen  ( / .  Biol. Chem., 1943, 151, 319— 324).— V aly lva line  (I) 
h a s  been iso la ted  as th e  Bz d e riv a tiv e  (II), m .p . 218°, a p p a re n tly  
o p tica lly  in ac tive , from  hy d ro ly sa tes  of g ram icid in  ( III)  p rep ared  
b y  bo iling  th is  su b stan ce  w ith  16%  HC1 fo r 6 o r 24 h r. (none o b ta in ed  
in  2 h r.). T he resu ltin g  m ix tu re  of N H 2-acids is frac tio n a ted  as th e  
Cu sa lts  a n d  th e  frac tio n  sol. b o th  in  H aO a n d  in  M eO H  is freed 
fro m  reag en ts  a n d  benzoy lated . W hen  com plete ly  hyd ro ly sed  (II) 
y ie ld s B zO H  a n d  2 m ols. of ¿ /-valine , identified  as th e  Ac (IV), m .p . 
149°, a n d  p-toluenesulphonyl (V), m .p . 170° (corr.), d e riv a tiv es. In  
sep a ra te  ex p erim en ts  —90%  of th e  N w as recovered  as valine  h y d ro ­
chloride, 80%  as (IV), a n d  50%  as (V). T h e  im p lica tio n  of th e  
p resence of (I) in  th e  h y d ro ly sa te s  of (III) is discussed . H . W .

A m ide m etabo lism  in  e tio lated  seedlings. I .  H . B. V ickery  an d
G. W . P u c lie r ( / .  Biol. Chem., 1943, 150, 197— 207).— See A., 1944, 
I I I ,  83). A lm ost q u a n t, re su lts  a re  o b ta in ed  in  Schiff’s m eth o d  
fo r th e  p rep , of a sp a rtic  acid  (A., 1885, 377) if th e  asp arag in e  is 
h y d ro lysed  w ith  HC1 (2 mols.) fo r 3 h r., aq. N H , (1 m ol.) added , 
follow ed b y  E tO H , a n d  th e  p H  th e n  a d ju s te d  to  3-0.

C arbam ic acid  peptides. New type of peptide. Possible source of 
am m onia  from  pro teins. A. H . Corwin an d  (Miss) C. I. D am erel ( / .  
Amer. Chem. Soc., 1943,65,1974— 1984).— N H a-CH2-COa-CH2Ph,HCI, 
KCNO, a n d  a  slig h t excess of N aO H  in  H 20  a t  100° (2— 3 m in.) give 
N-carbamylglycine CH2Ph es te r (50% ), m .p . 124-5— 126°, converted  
by  CHjCl-COCl in bo iling  C „H a (1 h r.) in to  'N-N'-chloroacelylcarb- 
amylglycine CH^Ph e s te r  (70% ), m .p . 179-5— 180°, w hich  w ith 
H 2- P d - C  in  M eO H -H 20 -A c O H  (a little ) gives N-N'-chloroacelyl- 
carbamylglycinc (65% ), m .p. 198— 200° (decom p.), also ob tained  
(56% ) from  N H 2-C 0-N H -C H 2-C 02H  (I) b y  C H 2Cl-COCl in  dioxan 
(n o t va rio u s o th e r  so lven ts). T h e  Et ester, m .p . 145— 146°, is also 
p rep ared . N H 2-C 0-N H -C H R -C 02H  an d  th e  a p p ro p ria te  acid  halide 
lead  sim ila rly  to  N-N'-chloroacelylcarbapiyl-dl-alanine (51% ), m.p.
181— 181-6° (decom p.), TA-N'-a-chloroprofiionylcarbamyl-glycine 
(51% ). m .p . 208-5— 211° (decom p.). -d\-alanine (56% ), m .p. 191—
192-5° (decom p.), a n d  -\-leucine (46% ), m .p. 147— 148° (rem elts a t 
148— 148-5°), iS-’N'-a-bromopropionyl- (10% ), m .p . 201— 204° 
(decom p.), a n d  El-iA'-acetyl-carbamylglycine (poor y ield ), m .p. 234— 
235° (decom p.). T h e  h a lo g en ated  p ro d u c ts  w ith  liq u id  N H , in 
ice-CO M e2 give tH-W-glycylcarbamyl-glycine (II) (70% ), m.p.
192-5— 194°, a n d  -d l-alanine (III) (77% ), a n d  N -N '-alanylcarbamyl- 
glycine (IV) (55% ), + H aO (absorbed from  a ir), so ftens 180°, m.p. 
190— 195° (decom p.). (II)— (IV) a re  am p h o teric , h av in g  p A , 
~ 3-34  a n d  p A 2 ~7-6 , a n d  changes in  t i t r a tio n  cu rv es d u e  to  C H 20  
resem ble  th o se  of N H 2-acids a n d  p o ly pep tides . T h e  course of 
hy d ro lysis is  e lu c id a ted  b y  t i tra tio n . In  0-3N-NaOH a t  room  tem p.
(II) o r (III) gives glycine +  (I) o r N H 2-CQ-N H-CHM e-C02H, 
respectively , (IV) gives a lan in e  +  (I), a n d  N H A c-C O -N H -C H 2-COaH 
gives A cO H  +  ( I ) ; to  a  slig h t e x te n t, m ore w ith  (IV) th a n  with
( III) , decom p, occurs in to  N H 2-CH R -C O -N H 3 +  C 0 2H -N H R '-C O aH, 
th e  am ide th e n  decom p, fu r th e r  w ith  l ib e ra tio n  of N H 3. In 
s tro n g  a lkali, q u a n t, y ields of C 0 2 a n d  N H 3 are  ob ta in ed . In
0-3N-HC1 a t  90— 100° (II), (H I), a n d  (IV) give N H 2-C H R -C 02H  +  
N H 2-C 0 -N H -C H R '-C 0 2H , w ith  su b seq u en t ring-closure  of th e  la tte r 
p ro d u c t to  hydan to in"(V ) o r m e th y lh y d an to in  (VI), respectively ; 
ring-closure  to  (V) is slow er th a n  th a t  to  (VI) a n d  on ly  th e  la tte r 
reac tio n  is com ple ted  u n d e r th e  co nd itions of hydro lysis. In  H 20 
a t  90— 100° N H 2-C H R -C 0-N H -C 0-N H -C H R '-C 02H  gives (V) or
(VI) a n d  N H 2-C H R '-C O ,H ; th u s  (V) is iso la ted  from  (II) , alanine 
from  (III ) , a n d  glycine an d  (VI) from  (IV). N H A c-C0 -N H -C H 2-C 02H 
gives, slowly, A cO H  +  (I). I n  boiling  5N-HC1, (II) gives CO, 
(16-3% ) a n d  N H ,;  th u s , if -NH-CO- u n its  occur in  polypeptides, 
som e C 0 2 a n d  N H 3 m ay  be fo rm ed on h y dro lysis b u t  th e  a m o u n t of 
-NH-CO- c an n o t be  calc, b y  sim ple  sto icheiom etric  rules.

R . S. C.
Crystalline qu in ine sa lt of pan to th en ic  acid. Synthesis and 

reso lu tion  of th e  racem ate . R . K u h n  an d  T. W ie land  (Ber., 1940, 
73, [B], 971— 975).-— C0C1-[CH2]2-NH„,HC1 (prep, from  th e  acid  by 
PC15-AcC1) w ith  C H 2Ph-O H  a t  70— 80° give /3-alanine C II2P h  ester 
h ydroch loride, m .p . 100— 101° [derived  platinichloride, m .p . 202— 
203° (block)], w hich w ith  th e  la'ctone (I) of
O H -C H 2-CMe2-CH(OH)-COsH  (II) a t  100°, a n d  th e n  H a- P t O a in 
A cO H  o r H C O ,H , gives sy ru p y  ¿ /-p a n to th e n ic  acid, o b ta in e d  pure 
b y  a d so rp tio n  from  H 20  a t  p H  8-5 on  A120 3 a n d  e lu tio n  b y  B a(O H )2. 
T h is  acid  h as  2 x  107 Sbm  u n its  p e r  g. (cf. A., 1943, I I I ,  124). The 
d e riv ed  B a  sa lt  (pH  8-5) w ith  qu in in e  su lp h a te  in  H 20  gives /-p an to ­
th en ic  acid ,[« ]j}  - 2 6 - 7 °  in  H aO, [ a ®  -5 6 - 3 °  in  M eOH {Ba, [a]2u*
— 20-4° in  H 20 ,  an d  quinine sa lt, m .p . 165— 167° (block), [a]])
— 115° in  H jO ), h a v in g  4-5— 5 X 107 Sbm  u n its  p e r  g. a n d  a  r a t  dose 
~ 1 5  ^g . p e r d ay . W ith  ho t, aq . B a(O H )2, (I) gives th e  de riv ed  Ba 
sa lt, m .p. 220°, a n d  thence, by  qu in in e  su lp h a te , th e  q u in in e  salts, 
m .o . 182— 183°, a n d  164— 165°, of (—)- a n d  (+ ) - ( I I ) ,  respectively, 
a n d  then ce  ¿-, m .p. 82— 84°, [a ®  + 28-0°, a n d  /-(I), m .p . 76— 80°, 
respec tive ly . R . S. C.

Solubilities of am ides e tc .— See A., 1944, I I ,  34.

T heory  of allyl isom érisa tion . IV. Allyl th iocyanate  + -  aUyl- 
th iocarb im ide. O. M um m  an d  H . R ich te r  (Ber., 1940, 73, [B], 
843— 860; cf. A., 1939, I I ,  113, 478).— F u rth e r  evidence is adduced 
in  fav o u r of th e  view  th a t  th e re  is a  change in  p o sitio n  of a tta ch m en t 
of th e  a lly l g roup  in  all cases of a lly l isom érisa tion  in  w hich the 
in te rm ed ia te  p ro d u c tio n  of a  6 -m em bered rin g  is possib le even by 
p a r tic ip a tio n  of p a r tia l  valencies. T echnica l CHM e!CH-CHO is 
reduced  [A l(O Pr0)3] to  CHM elCH-CH2-OH, conv erted  b y  sa tu ra ted  
aq . H B r a t  0° in to  a  m ix tu re  of 87%  of th e  p rim a ry  a n d  13%  of the 
sec. brom ide. G rad u al ad d itio n  of N H 4CNS to  th is  m ate ria l in  well- 
cooled E tO H  lead s to  crotyl thiocyanate (I), b .p . 40°/0-7 m m ., which 
c an  be k e p t fo r a  few- d ay s  in  th e  d a rk  a t  0° b u t  soon becomes

S tru c tu re  and  insecticidal p roperties of o rgan ic  com pounds. N . N.
M elnikov, N . D . S uchareva, a n d  M. L . F e d d e r (Compt. rend. Acad. 
Sei. U .R.S.S., 1941, 31, 610— 613).— See A., 1944, I I I ,  133. The 
follow ing are  described  (%  y ields in  p a re n th e se s ) : Pra (88), b.p. 
108— 110°/4  m m .; allyl (60), b .p . 115— 117°/5 m m .; Bua (88), b.p.
114— 115°/3 m m .; Buß (92), b .p . I l l — 113°/4 m m ., a n d  octyl thio­
cyanate (63), b .p . 185— 187°/16 m m .; Pra (80), b .p . 125— 127°/8 
m m ., allyl (72-5), b .p . 113— 114°/5 m m ., B u “ (75), b .p . 137— 140°/10 
m m ., Buß (70), b .p . 125— 126°/9 m m ., a n d  octyl a-thiocyanobutyratc 
(53), b .p . 159— 162°/5 m m . J .  N. A.
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isomerised a t  room  tem p . T he presence of th e  iden tica l c h a in  in
(I) an d  th e  in itia l  m a te ria l' Is p ro v ed  b y  ozon isation  of (I) an d  
decomp, of th e  ozonide b y  H 20  to  M eCHO, fu r th e r  iden tified  b y  
oxidation to  A cO H  in  77%  y ield  [an hyd . N aO A c h as  m .p . 330° 
(corr. ; block)]. D istilla tio n  u n d e r a tm . p ressu re  causes isom éris­
ation of (I) to  c ro ty lth io carb im id e  (II), b .p . 158— 159°/760 m m ., 
5 0°/ll-5  m m . (II) is co n v erted  by  aq . N H 3 in to  c ro ty lth io ca rb - 
amide, m .p. 107— 108°, reduced  (H 2 a t  room  tem p ./1 5  a tm ., P d -  
B aS04- H 20 )  to  sec .-b u ty lth io ca rb am id e  (III) , m .p . 131— 133°. 
A uthentic  m ate ria l is o b ta in ed  as follows : C H M eE tB r is co n v erted  
by o-C6H 4(CO)2N K  a t  210° in to  sec.-bulylphlhalimide (IV), m .p. 
24-5— 25-5°, tran sfo rm ed  b y  aq . N aO H  a t  100° in to  sec.-bul-yl- 
phthalamic acid (V), m .p . 132— 133°, a n d  fu r th e r  h y d ro lysed  to  
CHM eEt-NHa [p latin ich lo ride , m .p . 228° (decom p.)]. T he base  is 
transform ed by CS2 in  E t aO in to  th e  diihiocarbamate, w hich w ith  aq. 
HgCl2 y ields successively sec .-bu ty lth iocarb im ide, m .p . 159-5°, an d
(III), (II) a n d  o-C ,H 1(C 0 2H )2 a t  155° affo rd  crotylphlhalimide 
(a-methylallylphthalimide), m .p . 87— 88°, a n d  i ts  unsy m m etrica l
isomeride, C O < ^ ^ > C :N - C H M e - C H :C H 2 (VI), m .p . 52— 53°, th e
former of w hich  is h y d ro g en a ted  to  (IV), fu r th e r  iden tified  b y  con­
version in to  (V). (VI) is h y d ro g en a ted  (P d -B a S 0 4 in  E tO A c) an d  
then p a r tly  hyd ro ly sed  to  sec.-butylisophlhalamic acid, 
C02H-C„H4-C(O H ):N -CH M eEt, m .p . 101°. (II) is th ere fo re  iden tica l 
with th e  p ro d u c t described  b y  C haron  (A., 1899, i, 848). T he p ro ­
duct described  b y  Schim m el & Co. (A., 1910, i, 759) is
CHMeiCH-CHyNCS. O H -C H E t-C H :C H 2 is co n v erted  in to  a  
mixture se p a ra ted  b y  frac tio n a l d is tilla tio n  in to  y- a n d  a-e th y la lly l 
chloride. T h e  fo rm er co m pound  is slow ly tran sfo rm ed  b y  N H 4CNS 
in well-cooled E tO H  in to  y-ethylallyl thiocyanale (VII), b .p . 55 °/T 6  
mm., w hich becom es isom erised  w ith  sep a ra tio n  of S in  a  few  d ay s 
at room tem p . F ission  of (VII) b y  0 3 gives E tC H O  (p -n itro p h en y l- 
hydrazone, m .p. 123— 124°) a n d  o x id a tiv e  fission of th e  ozonide 
by a lka line  K M n 0 4 gives E tC O ?H  in  n ea rly  q u a n t, a m o u n t. 
Distillation u n d e r . a tm . p ressu re  isom erises (VII) to  a-elhylallyl- 
thiocarbimide, b .p . 71°/19 m m ., tran sfo rm ed  b y  N H 3 in  E tO H  a t  
room tem p , in to  a-ethylallyllhiocarbaviide, m .p . 92°; th is  is reduced  
to y -am ylth iocarbam ide , m .p . 78— 79°. y -E th y la llv l th io c y a n a te  
is converted  sim ila rly  in to  th e  co rrespond ing  -carbimide, b .p . 186—  
188°. H . W .

Effect of m olecu lar env ironm en t on  abso rp tion  of o rgan ic  com ­
pounds in  so lu tion . Com pounds co n ta in ing  the  chrom ophore 
:c:c-c:n-.— See a . ,  19 4 4 , 1 , 2 8 .

I I . — S U G A R S  A N D  G L U C O S ID E S .

¿-Ribose. P rep a ra tio n  of a  crystalline  anhydroribose. H , B re- 
dereck, M. K ô th n ig , an d  (Miss) E . B erger (Ber., 1940, 73, [B], 9 5 6 - 
962).— [a]iJ of ¿-ribose  (I) (prep, described) in  C 2H 6N  a t  20“ changes 
regularly from  —38-4° (a fte r 4 m in .) to  —43-1° in  2 days, b u t  const, 
vais, for k a re  n o t  o b ta in e d  (cf. P he lp s et al., A., 1934/494). W ith  
CPh3Cl in  C 6H 6N a t  37° (4 days) a n d  th e n  100° (0-5 h r.), (I) gives th e  
5-CPh, ether (+ 0 -5 E tO H ), m .p. 125°, [o f t  (in C 6H ,N ) - f  12-1° (4 
min.) -+■ 9-9° (12 h r.) (k =  ~0-0205, const.) (reduces F e h lin g ’s 
solution; b lue  colour w ith  C u S 0 4-a lk a li) , a n d  th en ce  (Ac20 - C 5H 5N  ; 
room tem p.) th e  5-CPhs ether 1 : 2 : 3-triacetate, a  sy ru p , [a]!)1 + 4 -9 ° 
to +5-2° in  E tO H , w h ich  w ith  H B r-A cO H  a t  0° gives anhydro- 
ribose<  1, 5 > < 1 ,  4 >  2 : 3-diacetate, m .p. 169°, a n d  th en ce  anhydro­
ribose < \,  5 >  <  1, 4 > ,  s in te rs  225°, m .p . 229— 230°, [o]g> + 7 8 -8 ° to  
+77-8° in  H .O  (reduces F e h lin g 's  so lu tio n  on ly  a f te r  h y d ro ly sis ; blue 
colour w ith  C u S 0 4-a lk a li) . R . S. C.

Carbohydrate ch aracte risa tio n . TV. Iden tification  of ¿-ribose, 
/•fucose, an d  ¿-d ig itoxose as benzim inazole derivatives. R . J .
Dimler an d  K . P . L in k  ( / .  Biol. Chcm., 1943, 150, 345— 349; cf. 
A., 1942, I I ,  248).— ¿-R ibose a n d  ¿-fucose a rc  ox id ised  b y  K O I-  
MeOH to  ¿ -rib o n ic  acid  (I) (th ro u g h  th e  K  salt) a n d  /-fuconic acid  
(through th e  B a  sa lt), a n d  co n d en sa tio n  w ith  o-C0H 4(N H 2)2-H C 1- 
H jP04 a t  135° th e n  gives d-ribo- (II), m .p . 190°, [a ]|f  + 2 2 -5 ° in 
s-HCl (hydrochloride, m .p . 196— 198°; picrate, m .p . 185— 186°) (cf. 
Richtmeyer et al., A ., 1942, I I ,  395), a n d  l-fuco-benziminazole, m .p. 
248—249°, [«]£“ -4 1 - 2 °  in  n-H C I [hydrochloride, m .p. 224— 225°; 
picrate, m .p . 189— 191° (also +  H 20 )], respec tive ly . K  ¿ -a ra b o n a te  
!'"®%) is also form ed d u rin g  p rep , of (I), b y  ép im érisa tion , a n d  gives 
insol. d-arabobenziminazole, m .p . 235-*237°, [a]f,5 —45? in  n-H C I 
{picrate, m .p . 155— 156°), w hich is n o t J so la ted  if (I) is p re p are d  b y  
oxidation b y  th e  B r-B a (O B z)2 m eth o d  of H u d so n  et al. (A., 1929, 
1043). O x id a tiv e  cond en sa tio n  of ¿-d ig itoxose  in  p resence of 
yu(0Ac)2,H 20 - a q .  A cO H  a t  53° fo r 14 h r. y ields d -digitoxobenz- 
iminazole, m .p . 207— 209°, [a]ff —45-7° (hydrochloride, a n  o il; 
picrate, m .p . 124— 127°). A. T . P .

Reaction of glucose w ith  som e am ines. A. E . M itts  (Iowa Slate 
Coil. / .  Scûr 1943, 18, 68-—70).— N H 2R  w ith  glucose y ields glucosyl- 
-n-butyl-, m .p . 96— 97°, [« ]ÿ  - 2 2 °  to  - 7 - 8 °  in  E tO H , -amyl-, m .p. 
«6—97°, [« ]*  - 2 2 °  to  - 8 °  in  E tO H , -heptyl-, m .p. 97— 98°, [a ®

13° to  —7° in  E tO H , a n d  -dicyclohexyl-amine, m .p . 97— 98°, [a]j,5 
— 23-5° to  —11-6° in  E tO H . C ryst. com pounds w ere n o t ob ta in ed

from  )3-C8H 17,N H 2, N H 2-CHM e-CH2-N H 2 a n d  N H 2Pr3. Also p re ­
p a re d  w ere glucosyl-n-octa-, m .p. 104— 105°, a n d  -hexa-decylamine, 
m .p. 106—-107°, a n d  diglucosylethylenediainine, m .p . 152— 153°, 
[°[b  —17° to  + 1 4 -5 ° in  E tO H . H y d ro g en a tio n  (R aney  Ni) of these  
y ields N -butyl-, m .p. 120— 127°, [a]?? - 1 4 °  in  50%  E tO H , Si-amyl-, 
m .p. 129— 130°, [a]f,6 — 138° in  50%  E tO H , TA-heplyl-, m .p . 126— 
127°, [a ®  - 1 4 °  in  50%  E tO H , N -cyclohexyl-, m .p . 145— 146°, [a]?,5
— 11° in  50%  E tO H , N -hexadecyl-, m .p . 123— 124°, a n d  N -octadecyl- 
d-glucamine, m .p. 118— 119°, an d  SlN'-ethylenediglucamine, m .p.
136— 137°, [a]!? -1 5 - 5 °  in  50%  E tO H . F . R . G.

¿-F ru cto p y ran o se , a  su g ar unferm en tab le  by yeast. A. G o tt- 
scha lk  (Austral. J . Exp. Biol., 1943, 21, 133— 137; cf. H o p k in s 
el al., A .„ 1935, 1538).— A t 0° a n d  p H  4-3 th e  r a te  of fe rm en ta tio n  
of th e  jS-pyranose form  of ¿ -fruc tose  by  suspension  of b a k e r’s y e as t 
is m in u te  co m pared  w ith  th a t  of «-¿-glucose, is  in d ep en d en t of th e  
concn. of th e  y e as t, a n d  d ep en d s on  th e  p a r tia l  conversion  of d- 
fru c to p y ran o se  in to  ¿ -fru c to fu ranose. H ence  i t  is th e  la t te r  alone 
w hich undergoes alcoholic fe rm en ta tio n . A t 0° a n d  p H  3-05— 5-35 
th e  r a te  of m u ta ro ta tio n  of «-¿-glucose is <  one te n th  of th a t  
of ^ -¿ -fru c to p y ra n o se : th is  in d ica tes  t h a t  «-¿-glucose is -ferm ented 
w ith o u t first undergo ing  a  change in  m ol. s tru c tu re . T h e  p H  of 
th e  y e a s t cell is 5-9 : i ts  buffering  pow er, w hich  is h igh  com pared  
w ith  t h a t  of serum , is chiefly d u e  to  i ts  c o n te n t of sa lts . W . McC.

P roportion  of iru c to fu ran o se  in  ¿ -fru c to se  so lu tion  a t  equilibrium .
A. G o ttsch a lk  (Austral. J . Exp. Biol., 1943, 21, 139— 140).—  
A d v an tag e  is ta k e n  of th e  fa c t t h a t  th e  on ly  fe rm e n ta b le . com ­
p o n e n t of ¿ -fru c to se  so lu tion  a t  eq u ilib riu m  is fru c to fu ranose , to  
de te rm in e  th e  p ro p o rtio n  of th is  fo rm  in  th e  eq u ilib riu m  m ix tu re  a t  
p H  4-3. T h e  va l. is ~ 1 2 %  a t  0° an d  p ro b a b ly  20%  a t  20°.

W . McC.
A lkaline  deg radation  of phenyl-jS-lactoside, -/i-cellobioside, and  

-D -gluco-jS-D -guloheptoside. (Miss) E . M. M ontgom ery , N . K . 
R ich tm y er, a n d  C. S. H u d so n  (J. Amer. Chcm. Soc., 1943, 65, 1848—  
1854).— Phenyl-/?-lactoside in  bo iling  2-On-KOH ([«] —36-0°
becom es —44-0°) gives, a f te r  a ce ty la tio n  (Ac20 - C 5H 6N), 4-f}-D- 
ga lactopyranosido-D -g lucosan  <  1, 5 > )3 < 1 , 6 >  h ex a-ace ta te , m .p. 
206— 208°, [a] —40-8° in  CHC13 (cf. K a rre r  et al., A., 1933, 1146), 
co n v erted  b y  B a(O M e), in to  th e  unesterified  glucosan, +  H 20 ,  m .p.
128— 130?, [a] —50-6° in  H 20 ,  a n d  an h y d ., m .p . 140— 144°, [«]
— 53-5° in  H 20  (lit., a n  o il; does n o t reduce F eh lin g ’s solu tion), 
w hich in  2 : 1 Ac20 -A c O H  co n ta in in g  2-5%  (vol.) H 2S 0 4 a t  20° gives 
a-lactose  o c ta -ac e ta te  (83% ). Phenyl-/J-cellobioside h e p ta -a c e ta te  
(prep, described), m .p. 206— 20S° (lit. 193°), [a] —36-0° in  CHC13, 
w ith  B a(O M e)2 gives phenyl-fi-cellobioside, m .p . 211— 213°, [a]
— 59-5° in  H 20 ,  w hich  in  2-6n -K O H  a t  110— 115° gives 4-]3-D-gluco- 
p y ran o sid o -D -g lu co san <  1, 5 > /3 < l ,  6 > ,  m .p. 122°, [«] —75-0° in
H .O  (loc. cit.), by  w ay  of th e  h ex a-ace ta te , m .p . 145— 146°, [a]
— 54-4° in  CHC13. D-G luco-j3-D -guloheptose h ex a-ace ta te , m .p.
134— 135°, [a] + 4 -8 °  in  CHC13, w ith  H B r-A cO H  a t  room  tem p , 
(dark) gives ace tobrom o-D -gluco-a-D -gulohep tose  (I), m .p . 111°,
[a] + 1 8 7 °  in  CHC13 (cf. lit.). W ith  P h O H  a n d  A g2C 0 3 in  C „H 8 a n d  
th e n  B a(O M e)2 th is  gives phenyl-D -gluco-/3-D -gulohcptoside, m .p. 
168°, [a] —90-0° in  H 20  (h ep ta -ace ta te , m .p . 99°, [a] + 8 -0 °  in  
CHC13), w hich  in  bo iling  2-6N-K OH gives D-gluco-T>-guloheplosan- 
< 1 ,  5 > / ? < l ,  6 >  (II), m .p . 95°, [a] + 5 2 -9 ° in  H 20  (ad d itiv e  com­
pound w ith  1 NaCl, m .p. 165— 167°, [«] + 4 8 -6 ° in  H 20 ) ,  iso la ted  as 
tetra-benzoate, m .p. 154— 155°, [a] + 144-4° in  CHC13, o r -p -nitro- 
benzaate, m .p. 268°, [«] + 2 1 8 °  in  C5H 6N , a n d  co n v erted  b y  H 2S 0 4-  
Ac20 -A c O H  in to  D-gluco-jS- (60% ) a n d  -« -D -guloheptose (20% ). 
2-02 N a I 0 4 a re  consum ed b y  (II) w ith  fo rm atio n  of 0-98 H C 0 2H. 
In  C 6H 5N , (II) gives its  2 : 3 : 7-lri-p-loluenesulphonate ( III)  (76% ), 
m .p . 157°, [a] + 3 4 -6 °  in  CHC13, a n d  th en ce  th e  4-acetate 2 : 3 :  1-tri- 
p-toluenesulphonate, + C O M e2, m .p . 105° (gas), [a] + 5 5 -2 ° in  CHC13, 
w hich w ith  N a l  in  (C H 2Ac)2 a t  70° gives th e  7-iodide i-acetate 
2 : S-di-p-toluenesulphonate (83% ), m .p . 135°, [«] —4-0° in  CHC13. 
W ith  Ba(OM e)2 a t  room  tem p , th is  g ives 4 : 7-anhydro-T>-gluco-~D- 
guloheptosan< 1 ,  5 > (8<1, 6 >  2 : 3-di-p-loluenesulphonate (85% ), 
m .p . 180— 182°, [a] —37-0° in  CHC13, also  o b ta in ed  from  ( III)  b y  
N a l  d irec tly .

[(Miss) O. P . H a rtley .]  M ethyl-D -gluco-^-D -guloheptoside , m .p.
167— 169°, [a] —74-7° in  H 20 ,  gives i ts  p e n ta -ac e ta te , m .p . 153—• 
154° (lit. 150°), [a] —21-3° in  CHC13 (lit., —16°), also  o b ta in e d  from
(I) b y  M e 0 H -A g 2C 0 3. M ethy l-D -g luco-a-D -guloheptoside, 
+ 0 -5 E tO A c , hygroscopic, [a] (solvent-free) + 111-3° in  H 20  (pen ta- 
ace ta te , m .p. 174— 175°, [a] + 105-5° in  CHC13), a n d  C¿ D-gluco-D- 
idoheptonale [d-fi-glucoheptonate], + C d B r2 +  H 20 ,  d iscolours a t  
190°, [a] —5-7° in  H 20 ,  a re  rep o rted , [a] a re  [a]?,0. R . S. C.

Synthesis of th e  acety l derivative of prim ulaveroside, th e  glucoside 
of th e  o rd inary  prim rose (Primula officinalis). F . M au th n er (J. pr. 
Chem., 1940, [ii], 158, 150— 153).— G entisic  acid  (prep, from  o- 
0 H -C 8H 4-C 0 2H  by  K 2S2O a in  aq. N aO H  +  F e S 0 4 a t  room  tem p .) is 
m e th y la te d  (Me2S 0 4, aq . N aO H ) to  th e  5-Me e th e r, th e  Me ester, 
b .p . 261— 262° (lit. 235— 240°) (prep, b y  M eO H -H C l), of w hich 
w ith  ace tob rom oprim verose  a n d  d ry  A g20  in  q u ino line  gives 
p rim ulaveroside  h ex a-ace ta te , m .p . 198— 199°. H . B.

New h a m am eli- tan n in . C. P . E d w ard s a n d  M. N ieren ste in  
(Pharm. J ., 1943, 151, 241).— T he b a rk  of E n g lish  w itch -haze l
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(Hamamelis virginica, L in .), e x tra c te d  w ith  CC14 an d  th e n  CHC13, 
y ields to  cold H 20  y-hamameli-tannin (I), m .p. 217— 233° (slight 
decom p.), an d  th e n  to  h o t  H 20  e llag itann in , m .p . 347° (decom p.), 
M i,1 + 23-07° in  H „0 , [a]]>9 + 17-11° in  E tO H . (I) is 3 : 4 : 5 : 1- 
(O H )3C6H 2-CO2-[C3H 10(V O ]2-CO-C6H 2{OH)2-OM e-l : 3 : 4 : 5 ; w ith  

r r . n  ham am elase  in  H „ 0  a t  37° i t  y ields
'  v OAc gallic acid , th e  3-Me e th e r  thereof, a n d

q t j /  \ _____ /  ~ \ n R '  S^ucosc >' w ith  aq . N a H C 0 3 in  a ir  i t
\  /  \  /  gives a  m ix tu re , w hence A csO yields

O A c X n . m /  ellagio acid Mei ether diacetate ( I I :
R  —  R ' =  Me), m .p . 287— 291°, M ex 
ether triacetate ( I I ; R  =  Ac, R ' =  

Me), m .p . 301— 302°, a n d  tetra-acelate ( I I ;  R  =  R ' =  Ac), m .p . 
344— 347°. R . S. C.

Two types of m olecules in  s ta rch . B. B rim hall an d  R . M. H ixon  
(Wallerstein Lab. Comm., 1943, 6, 95— 100).-—E vid en ce  su p p o rtin g  
th e  tw o -com ponen t th eo ry  of s ta rc h  s tru c tu re  is p resen ted . M ethods 
for se p a ra tin g  am ylose  (s tra ig h t chain) a n d  am y lo p ec tin  (b ranched  
chain) a rc  ou tlined , a n d  th e  p ro p e rtie s  of these  co m ponen ts d is­
cussed, v a ria tio n s  betw een  s ta rch es of d iffe ren t o rig in  being  no ted .

I .  A. P .
S tarch . X. E nd-g roup  d e te rm ina tion  of s ta rch  com ponents.

K . H ess an d  B. K ra jn c  (Ber., 1940, 73, [£ ] , 976— 979).— E ry th ro -  
a n d  am ylo-am ylose  (Sam ec el al., A., 1921, i, 226) give, in  end-group  
d e te rm in a tio n s, 4-94— 6-01 a n d  0-46— 0-50% , respec tive ly , of 
te tram e th y lg lu co se , in d ica tin g  23-3— 23-4 an d  229— 247 u n its  pe r 
m ol., respec tive ly , w hereas i] in  CHC13 in d ica tes  113— 129 a n d  213—  
283 un its , re sp e ttiv e ly . R . S. C.

C haracterisa tion  of com ponents of s ta rch . J .  F . F o s te r  (Iowa 
State Coll. J . Sci., 1943, 18, 36— 38).— Mol. w ts. of va rio u s am yloses 
hav e  been  d e te rm in ed  from  v iscosity  m easu rem en ts a n d  are  re la ted  
to  th e  p o ten tia ls  a t  w hich  I is  tak e n  up . O sm otic b eh av io u r of 
am ylose  an d  am y lo p ec tin  has also  been in v estig a ted . F . R . G.

S tarch -iod ine  complex. R . R . B aldw in  (Iowa State Coll. J . Sci., 
1943, 18, 10— 12).— A b sorp tion  sp ec tra  of th e  s ta rc h - I  com plex 
u n d e r v a ry in g  co nd itions in d ica te  t h a t  th e  I  a to m s h av e  defin ite  
p ositio n s in  th e  s ta rc h  helix . F ro m  these  re su lts  ded u ctio n s con­
cern ing  th e  s tru c tu re  of s ta rc h  can  be m ade. F . R . G.

S tarch . XXV. Glycogen of n a tive  m uscle. K . H . M eyer an d  R . 
Jean lo z  (Helv. Chim. Acta, 1943, 26, 1784— 1798).-—O nly a  p a r t  of 
th e  glycogen (I) of m ussel m uscle can  be e x tra c te d  w ith  h o t H 20 . 
T h e  rem ain d er is found  w ith  th e  co ag u lated  p ro te ins. T h is  frac tio n  
c an  be so lubilised  b y  CCl3-C H (O H )2 o r 40%  CaCl„. T hese  reag en ts  
d o  n o t hydro lyse  th e  p ro te in s  o r ru p tu re  chem ical link ings betw een  
c a rb o h y d ra te  a n d  p ro te in  b u t  th e  glycogen rem ain s insol. (I) 
th ere fo re  consists of p a r ts  sol. an d  insol. in H 20 .  Sol. (I) a f te r  p p tn . 
b y  M eOH co n ta in s 85%  of p u re  (I) a n d  pro teins, th e  g rea te r p a r t  of 
th e  la t te r  being  rem ovab le  b y  p p tn . w ith  picric  acid . E le c tro ­
d ia ly sis of (I) gives a  frac tio n  (A) sol. an d  lim pid , an  opaq u e  frac tio n  
(B), a n d  sw ollen p a rtic le s  (C). A an d  B can  be freed from  p ro te in s 
b y  a g ita tio n  w ith  CHC1, b u t  th is  m eth o d  is n o t app licab le  to  C, 
w hich  is d isso lved  in  40%  CaCl, a n d  p p td . b y  I as a  b row n com ­
p o u n d  from  w hich th e  ca rb o h y d ra te  is read ily  reg en erated . T here  
rem ain s som e (I) w hich can  be  solubilised  w ith  a  p ro p o rtio n  of 
p ro te in s by  h e a tin g  w ith  33%  CCl3-C H (O H )2 a n d  purified  th ro u g h  
i ts  com pound  w ith  I  (frac tion  D). E v en  a f te r  com plete  purific­
a tio n  C a n d  D re m a in  insol. in  H aO. (I), p re p are d  b y  tre a tm e n t  
w ith  K O H  a t  100°, is also com posed of sol. a n d  insol. p o rtio n s . P  is 
a b se n t from  all frac tio n s a n d  th e  N c o n te n t can  be d im in ish ed  to
0-07%  b y  m ethods w hich do  n o t  a tta c k  chem ical link ings. A fte r 
d isso lu tio n  in  CCl3’C H (O H ). a n d  p p tn . b y  E tO H , th e  frac tio n s a re  
a ce ty la te d  by  A c20  a n d  C6"H3N , th e  d ifficu lty  increasing  w ith  th e  
in so lu b ility  of th e  f rac tio n ; m easu rem en ts of t o f  these  ace ta tes  
in  C H 2Ph-O H  in d ica te  a  m ol. sp. w t. > 6  x  10e. C om parison of th e  
v iscosity  cu rve  of th e  ace ta te s  of am y lopectin , am ylose, a n d  (I) 
in d ica tes  t h a t  th e  mol. of (I) is  v e ry  h igh ly  b ran ch ed  a n d  co m p act 
in  ch arac te r. T h e  lim it of d eg rad a tio n  of A b y  /3-amylase is 43—  
43-5%  w hereas th e  figures for B  a n d  C a re  33— 34%  an d  30— 32%  
respec tive ly . HC1 co n v erts (I) in to  frag m en ts  w hich  re ta in  th e ir  
h ig h ly  po lym erised  ch arac te r. I t  ap p ea rs  th ere fo re  t h a t  th e  
vo lum inous enzym e fails to  p e n e tra te  th e  m ol. of (I) a n d  th a t  certa in  
ram ifica tions a re  co n sequen tly  p ro tec ted . H . W .

Y east-m an n an . R . G arzu ly -Jan k e  ( / .  pr. Chem., 1940, [iij, 156, 
45— 54).— B y th e  m eth o d s of Salkow sky (A., 1894, i, 316), D aoud  
et al. (A., 1931, 1277), a n d  H a rd en  et al. (J .C .S . , 1902, 81. 1224), 
b a k e rs ’ y e a s t y ields m an n an s h av ing  [o]f,° + 90-1°, + 7 0 ° , an d  
+  78°, respec tive ly , a n d  co n ta in in g  no P  o r N . E x tra c tio n  of th e  
y e a s t b y  H ,0  a t” successively, room  tem p ., 40°, a n d  100° (to ta l 
100— 120 hr.) gives a  p ro d u c t co n ta in in g  ca rb o h y d ra te  85-8— 87, 
N  0-89— 0-99, P  0-08— 0-09, a n d  ash  TOO—-1-18%, a n d  h av in g  [a]D 
+  62° to  + 6 3 ° . E x tra c tio n  w ith  75%  H 2S 0 4 a t  room  tem p . 
( < 2 4  hr.) gives a  p ro d u c t co n ta in in g  ca rb o h y d ra te  87-6— 89-5, 
N  1-09—-1-21, P  0-12— 0-18, a n d  ash  1-91— 2-00% , a n d  h av in g  [a]D 
+  66-8° to  + 67-2°. A lkali e x tra c tio n  th u s  decom poses th e  m an n an - 
p ro te in  o r -lip in  com ponents o rig inally  p re sen t. R . S. C.

P rep a ra tio n  of m ain  valency gels t y  n e t fo rm atio n  from  cellulose 
m olecules in  so lu tion . R . S igner an d  P . von  T avel (Helv. Chim. 
Acta, 1943, 26, 1972— 1978).— M ethylcellulose (I) of m ean  mol. wt. 
21,000 a n d  co n ta in in g  68 free O H  groups p e r 100 glucose residues 
re ac ts  w ith  (COCl)2 (II) in  CHC13 co n ta in in g  p -C 6H 1M e,NM e2 (III) to 
form  a  m ain  va len cy  gel. F o r  every  such  so lu tion  a  defin ite  solidific­
a tio n  tim e  can  be de te rm in ed . I t  is considered  t h a t  a  m ol. of (II) 
reac ts  one-sidedly  w ith  a  free O H  of a  m ol. of (I) to  give a n  ester 
c h lo rid e ; th e  second COC1 group  is unab le  fo r s te ric  reaso n s to  react 
w ith  a  fu r th e r  O H  of th e  sam e mol. of (I) b u t  speed ily  encounters a 
O H  of a  second m ol. so t h a t  oxalic  e s te r  b ridges a re  produced 
be tw een  2 m acrom ols. T he bridge bu ild in g  ex ten d s to  a  th ird  and 
to  fu r th e r  mols. a n d  u ltim a te ly  p roceeds th ro u g h  th e  w hole solution. 
W ith  a  co nst, ra tio  of 0-5 m ol. of (II) to  1 free O H  of (I) increase in 
th e  am o u n t of (H I) d im in ishes th e  so lid ification  tim e  an d  increases 
th e  ra te  of gel fo rm atio n . W ith  a  const, ra tio  of 1 m ol. of (III) per 
O H  th e  tim e  of so lid ification  is sh o rt w ith  0-5 m ol. of (II), much 
g re a te r  in  p resence of 1 m ol., w h ils t fu r th e r  increase  in  th e  proportion 
of (II) p rev en ts  gel fo rm ation . W ith  1 mol. of (II) p e r O H  th e  time 
of so lid ification  d im in ishes sh a rp ly  w ith  increasing  concn. of (III). 
I t  ap p ea rs  t h a t  ( III)  also fac ilita te s  th e  re ac tio n  : OR-CO-COC1 +  
OR'-CO-COCl -+■ OR-CO-CO-OR' +  (COCl)2 [R  a n d  R ' a re  glucose 
residues of d iffe ren t m ols. of (I)]. S im ultaneous v a r ia tio n  of (II) 
a n d  (III)  show s th e  influences w hich  h av e  been s tu d ied  separately  
(see above) to  be  superim posed . T he tim e  of so lid ification  increases 
as th e  concn. of (I) d im in ish es in th e  const, p resence of 0-5 mol. of
(II) a n d  2 m ols. of ( III)  p e r  O H . T h e  tra n s itio n  sol -+ g e l  occurs 
th e  m ore ra p id ly  as th e  d is tan ce  be tw een  th e  th re a d  m ols. in the 
so lu tio n  d im in ishes. I n  so lu tions w ith  h igher concn. of (I) solidific­
a tio n  occurs sim u ltan eo u sly  th ro u g h  th e  en tire  so lu tio n  w hereas in 
m ore dil. so lu tio n  a  solid  surface  lay e r is first p ro d u ced  w hich later 
e x ten d s to  th e  low er po rtions. N e t fo rm atio n  is also observed  with 
succinyl, g lu ta ry l, a n d  sebacy l chlorides an d  p a r tly  acetylated 
celluloses m ay  be used  in  d io x an . W ith d raw al of so lv en t an d  re­
sw elling of th ese  system s occurs ex ac tly  as w ith  iso tropic , main 
va len cy  gels. ' H . W.

K inetics o£ oxidation  of cellulose w ith  periodic acid.— See A., 
1944, I , 41.

E nd-g roup  con ten t of n a tu ra l ram ie. K . H ess a n d  K . P . Jung 
(Ber., 1940, 73, [B], 980— 983).— No te tram e th y lg lu co se  is obtained 
from  ram ie  b y  end-group  d e te rm in a tio n s  if d eg rad a tio n  is avoided 
d u rin g  its  p rep . R . S. C.

I I I . — H O M O C Y C L IC .

Spectral ch aracteris tics and  configuration  of stereoisom eric caroten- 
oids includ ing  prolycopene an d  pro-y-caro tene. L. Zechmeister, 
A. L. L eR osen, W . A. Schroeder, A. Polgdr, a n d  L. P au lin g  (/. 
Amer. Chem. Soc., 1943, 65, 1940— 1951).— S teric  co n d itions pre­
c lude m ore th a n  5 e th y len ic  link ings becom ing cis in  th e  /3-carotene 
series, 6 in  th e  y -carotcne, o r 7 in  th e  lycopene series. T he denom in­
a tio n  “  all-cis ”  refers to  these  m ax. C hange of th e  a ll-trans to  a 
onc-cis com pound  sh ifts  th e  ab so rp tio n  m ax . b y  4— 6 m/i. Pro- 
caro ten o id s h av e  " a v a i l a b l e ”  one-trans link ing , since m elting  and 
ch ro m a to g rap h y  revea ls com pounds h a v in g  m aX T at still sh o rte r A. 
T h e  isom eridcs in  th e  lycopene series a rc  in v es tig a ted  in  d e ta i l ; not 
a ll hav e  th e  "  c ts-peak ”  (A., 1944, I I ,  9). F o r lycopene in  light 
p e tro leu m  th e  b a n d  a t  ~ 4 7 0  m/i. is due to  th e  e lectron  transition 
0 —+  1, correspond ing  to  oscilla tion  of th e  "  u n sa tu ra tio n  ”  electrons 
be tw een  th e  ends of th e  c h a in ; th e  cfs-peak is due to  th e  0 ->  2 
tra n s it io n  a n d  osc illa tion  be tw een  th e  cen tre  a n d  ends of th e  chain; 
th e  ~ 2 7 0  m/i. b a n d  is due  to  th e  0 - + 3  tran s itio n  a n d  oscillation 
betw een  (a) th e  f irs t a n d  th ird  an d  (b) second an d  fo u rth  q u a rte rs  of 
th e  chain . L ycopene isom erides h av in g  a  v e rtica l p lane  of sym­
m e try  should  h av e  a n  in te n s ity  a t  th e  m ain  a b so rp tio n  b a n d  <  ~80%  
of th a t  of th e  a ll-fra« a-co m p o u n d ; th is  is th e  case fo r several known 
isom erides. T h e  cfs-peak does n o t ex is t fo r com pounds h av ing  a 
cen tre  of s y m m e try ; i ts  in te n s ity  dep en d s on th e  d is tan ce  between 
th e  ««--linking a n d  th e  s tra ig h t  line  jo in in g  th e  tw o  ends of the 
c h a in ; i t  is  th u s  a  m ax. for th e  com pound  in  w hich  th e  c en tra l C'.C 
is cis a n d  th e  o th ers  trans (in th e  lycopene series, neolycopene-/!)- 
T h e  in te n s ity  of th e  0 - +  3 m ax. oc ap p ro x . th a t  of th e  m ain  max. 
b u t  is less fo r com pounds w hich a re  tw ice b e n t. F u r th e r  con­
sid e ra tio n s allow  p red ic tio n  of th e  ease of isom erisation , e.g., that 
th e  c en tra l C'.C is eas iest ttj isom erise. E q u ilib riu m  am o u n ts  of 
isom erides a re  10**, * being th e  no. of cw -linkings, w hich accounts 
for th e  lim ited  no. of isom erides iso la ted . R . S. C.

Physical d a ta  of alkylcvc/ohexanes. A. W , S ch m id t and  A. 
G rosser (Ber., 1940, 73, [B], 930— 933).— T h e  follow ing -cyclo- 
hexanes a re  o b ta in ed  by  h y d ro g en a tio n  ( P t0 3 in  w arm  AcOH ) of the 
req u is ite  a lk y lb e n ze n es; th e  process is o ften  irreg u la r a n d  generally 
v e ry  slow, re -a c tiv a tio n  of th e  c a ta ly s t  be ing  freq u e n tly  necessa ry : 
n -butyl-, b .p . 64°/12 m m .; n -heptyl-, b .p . 109— 110°/12 m m ., m.p- 
41°; n -dodecyU, b .p . 131— 132°/0-8 m m ., m .p . 12°; n -tetradecyl-, 
b.p . 155°/0-8 m m ., m .p . 25°; n -hexadecyl-, b .p . 163— 164°/T 5  mm., 
m .p . 32-5°. Vais, of d, n, a n d  -q a re  recorded. H . Wt
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M ethylation of benzene. A. K lit  (5 Nordiskc Kcmikermede, 
1939, 217— 218).— MeCl an d  »«-xylene (A1C13-HC1) do n o t give 
1 : 2 :  3-C„H3Me3 or 1 : 2 : 3 : 4-C8H 2Me4. T he equilibrium , m ix tu re  
from o-xylene (I) (A1C13-HC1) does n o t  c o n ta in  (I). M. H . M. A.

Syntheses of one-, tw o-, and  th ree -n u clear hydrocarbons w ith  22 
carbon a tom s. N . T urkiew icz (Ber., 1940, 73, [£ ] , 8G1— 866).—p- 
Cymene (I) a n d  lau ry l chloride are  co n v erted  b y  A1C13 in  CS2 in to  
carvacryl undecyl ketone (II), m .p . 40-5°, b .p . 168— 170°/1 m m ., 
reduced (Clem m ensen) w ith  d ifficu lty  to  2-dodecyl-p-cymene, b .p. 
163— 16471 m m . R ed u c tio n  (R aney  N i- H 3 a t  230— 2407148  
a tm .; decah y d ro n ap h th a len e) of (II) affords 2-dodecyl-p-menthane, 

' b.p. 159— 16071 m m . D iisoam ylace ty l chloride, (I), a n d  A1C13 in 
CS2 give carvacryl diisoamylmethyl ketone, b .p . 1 0 2 °/I 'm m ., reduced  
(Raney Ni) to  a-hexahydrocarvacryl-p-diisoamylethane [A-\sopropyl-2- 
jlfl'-diisoainylethylhexahydrotoluene], b .p . 150— 152°/1 m m . (I) is 
converted b y  C H 30  a n d  HC1 in p resence of an h y d . ZnC l, a n d  N iC l. 
into carv acry lm eth y l chloride (XV), co n v erted  b y  M g an d  C 0 2 in to  
a/l-d icarvacrylethanc (III), b .p . 155— 15671 m m ., a n d  carvacry l- 
acetic acid, m .p . 69— 70°; th e  co rresponding  E t  ester, b .p . 13672  m m ., 
and l-C 10H ,-M gB r afford  1-naphthyl carvacrylmethyl ketone, b .p . 
195— 198 70-5  m m ., h y d ro g en a ted  a t  240— 260°/150 a tm . in d eca ­
hydronaphtha lene  co n ta in in g  R a n ey  N i to  a-hexakydrocarvacryl-fl-1- 
decahydronaphthylethane, b .p . 165—-166°/1 m m . ( I l l )  is ob ta in ed  
from (IV) a n d  N a  in  bo iling  E t 20  a n d  is h y d ro g e n a ted  a t  240— 260°/ 
120— 160 a tm . in  presence of R a n ey  N i to  afl-dihexahydrocarvacryl- 
etliane, b .p . 150— 154°/1 m m . l-C 10H ,-M gB r a n d  lau ro n itr ile  give 
a-napthyl undecyl ketone, reduced  to  \-dodecyldecahydronaphthalenc, 
b.p. 170— 171°/1 m m . H . W .

pp '-D irad ical of diphenyl of th e  type of triphenylm ethy l. I I .  W .
Theilacker an d  W . O zegow ski (Ber., 1940, 73, [B], 898— 908; cf. 
A., 1940, I I ,  270).— C om parison of th e  a b so rp tio n  cu rves of 4 : 4 '- 
d ihydroxyd ipheny lm ethy ld ipheny l, its  2 :  2 '-M e2 d e riv a tiv e , an d  
CPhyOH in  conc. H 2S 0 4 show s th em  to  be generally  sim ilar. 
Similarly th e  ab so rp tio n  curves of 2 : 2 '-d im eth y l-4  : 4 '-d ipheny lene- 
bisdiphenylm cthyl (I) an d  C P h 3 in  C6H„ a re  closely a like and  
indicate t h a t  th e  tw o  h a lves of th e  fo rm er a re  n o t  o p tica lly  in d ep en d ­
ent of one a n o th e r. T he spectroscopic  b eh av io u r of th e  T sch itsch i- 
babin h y d ro carb o n  (II) d iffers from  th a t  of (I) a n d  in d ica tes th a t  i t

has p red o m in atin g ly  th e  qu inono id  form  |^CPh2! w hereas (I)

is p red o m in atin g ly  th e  d irad ica l, •CPh2̂
= / ~ T

Me J 2

W hen

exposed to  a ir  c ry sta ls  of (II) give a n  o range-red  peroxide, m .p . I l l —  
112°, w hich im m ed ia te ly  lib e ra tes  I  from  acidified K I, evolves C H 4 
from M gM el, an d  in  conc. H 2S 0 4 gives th e  sam e h a lochrom ism  as 
the carbinol. T h e  su b stan ce  h as th e  s tru c tu re

0H-O-CPh2-C6H 4-C6IT
*’&P h 2 [

P h 29-C 6H 4-C6H (•9 g h 5l  
O— J „ - $

P h ,

•C4H 4-C6H 4-C Ph2-0 -0 H  
(A) or [0 H -0 -C P h 2-C6H 4]2, of w hich  th e  fo rm er is considered  th e  m ore 
probable. Passage  of a ir  th ro u g h  a  so lu tion  of (II) in  C 6H 3 or te tra -  
hydronaphthalene causes a  change of colour w ith  g rad u al sep a r­
ation of a  peroxide, m .p. 156— 171° acco rd ing  to  th e  m ode of p rep . ; 
this slowly lib e ra tes  I  from  acid ified  K I, evolves C H 4 from  M gM el, 
and in conc. H 2SO., gives th e  sam e halochrom ism  as th e  carbinol. 
Analytical resu lts  in d ica te  th e  fo rm u la  A  w ith  n > 1 0 .  (I) a n d  (II)
behave s im ilarly  to w ard s 0 2. Since a ll th e  availab le  evidence 
points ag a in s t th e  ex is tence of a  tru e  d irad ica l in  (II) i t  is d o u b tfu l 
whether th e  b eh av io u r to w ard s 0 2 is a  tru e  c rite rio n  of d irad ica l 
nature. * H . W .

R eactions of tetrah y d ro p h en an th ren e. n .  W . E . B ach m an n  and  
M. W. C ronyn (J. Org. Client., 1943, 8, 456— 465).— A m ix tu re  of 
y-1- and  -2 -n ap h th y lb u ty ric  acid  is t re a te d  w ith  PC15 in  C 6H e a t  
room tem p , an d  th e n  a t  100° follow ed b y  SnCl4 in  C 6H 8 a t  5— 10° 
and hydro lysis, th e re b y  g iv ing  a  m ix tu re  of 1- and  4 -k e to te trah y d ro - 
phenanthrene (85%  yield), reduced  to  1 : 2 : 3 :  4 -te trah y d ro p h en - 
anthrene (I) in  90%  yield . AcCl is ad ded  to  an h y d . A1C13 in  CS2 
followed b y  (CHC12)2; th e  m ix tu re  is  w arm ed  a t  45— 50° u n til  th e  
A1C13 h as  d issolved co m ple te ly  to  a  g reen  so lu tion , w hich  is cooled 
to 15° and  tre a te d  w ith  (I) in  CS2; th e  p ro d u c t is  hydro lysed  to  
H-acelyl-l : 2 : 3 : 4-tetrahydrophenanthrene (II) , b .p . 163— 166°/0-l 
nun., m .p. 56-5— 58°. Successive ad d itio n s  of AcCl in  P h N 0 2 to  
AlCl, a t  5° an d  (I) in  P h N O a a t  —14° give (II) an d  1-acetyl- 
1 : 2 : 3 :  i-tetrahydrophenanthrene ( I I I ) , m .p . 90-5—91-5°, reduced  
(Zn-Hg an d  HC1 in  bo iling  A cO H -PhM e) to  7-clhyl-l : 2 : 3 : 4- 
tetrahydrophenanthrene (picrate, m .p. 90— 91°), deh y d ro g en a ted  
(Pd-C a t  300— 320°) to  7 -e th y lp h en an th ren e , m .p. 65— 66° (p icra te , 
m.p. . 93-5— 94-5°). 7-Bromoacelyl-l : 2 : 3 : 4-tetrahydrophenanthr­
ene, froijL-(III) an d  B r in  abs. E t sO a t  - 1 5 °  to  - 5 ° ,  m .p . 115-5—  
116-5°, is co nverted  by  co n densation  w ith  C H N a(C 0 2E t) 2 follow ed 
by hydrolysis an d  d ecarb o x y la tio n  of th e  p ro d u c t in to  J3-1 : 2 : 3 : 4- 
tetrah y d ro p h en an th ry l-7 -p ro p io n ic  acid, m .p . 155-5— 157°. A d d i­
tion of (I) in  CS2 to  a  so lu tio n  of A1C1S a n d  BzCl in  th e  sam e so lv en t

leads to  9-benzoyl-l : 2 : 3 : ^-tetrahydrophenanthrene, m .p. 120— 121°, 
th e  oxime, m .p. 228— 229°, of w hich  is conv erted  b y  PC1S in  bo iling  
C jH 8 in to  1 : 2 : 3  : A-tetrahydrophenanthrene-9-carboxylanilide (IV), 
m .p. 240— 241°, also o b ta in ed  from  th e  acid  ch loride  an d  N H 2P h . 
S im ilarly  (I), E tC O C l, an d  A1C13 in  CS2-C 2H 2C14 afford 9-propionyl- 
1 : 2 : 3 :  4-tetrahydrophenanthrene, b .p . 160— 162°/0-05 m m ., m .p . 
43— 44°, reduced  (Clem m ensen) to  0-propyl-l : 2 : 3 : 4-tetrahydro­
phenanthrene, m .p . 25— 25-5° (picrate, m .p. 106— 107°), w hich  is 
deh y d ro g en a tcd  (P d -C  a t  300— 320°) to  9 -p ro p y lp h en an th ren e , m .p. 
58-5— 59-5° (p icra te , m .p. 95-5— 96°). D ropw ise  ad d itio n  of B r in 
C 6H 6 to  (I) in  C eH s co n ta in in g  reduced  F e  leads to  9-bromo-1 :2  : 3 : 4- 
tetrahydrophenanthrene, b .p . 142— 145°/0-05 m m . (picrate, m .p . 102—  
103°), conv erted  by  CuCN in  C 5H 5N  a t  >215—-225° in to  th e  9-CAT- 
com pound, m .p. 124— 125°, w hich is hydro lysed  b y  p ro trac te d  action  
of boiling  K O H -M eO H  to  1 : 2 : 3 :  A-telrahydrophenanthrene-9- 
carboxylic acid, m .p . 215— 216° (Me ester, m .p . 70-5— 71°). (I),
p a rafo rm ald eh y d e, A cO H , HC1, an d  85%  H 3P 0 4 a t  80— 85° y ield  
d-chloromelhyl- 1 : 2 : 3 : 4-tetrahydrophenanthrene (V), b .p . 163— 165°/ 
0-05 m m ., m .p . 60-5— 61°, w hich in  bo iling  aq. COMe2 co n ta in ing  
K CN  passes in to  1 : 2 : 3 :  A-tetrahydrophcnanthryl-9-acetonitrile, m .p. 
89-5— 90°, h y d ro lysed  b y  I-ICl-AcOH to  th e  -9-acetic acid (VI), m .p. 
153— 153-5°, a lso o b ta in ed  b y  hydro ly sis  of th e  -9-acetarnide, m .p. 
211-5— 212-5°, o b ta in ed  by  th e  W illg ero d t m eth o d  from  (II). 
T re a tm e n t of (IV) w ith  PC15 in  C SH„ and  of th e  p ro d u c t w ith  an hyd . 
SnCl2 an d  d ry  HC1 in  E t 20 - C 2H 4C12 follow ed b y  hyd ro ly sis  leads to  
1 : 2 : 3 :  A-tetrahydrophenanthrene-9-aldehyde, m .p. 128-5— 129°, 
w hich condenses w ith  C H 2(C 0 2H )2 in  C 5H 5N  a t  100° to  jS-1 : 2 : 3 : 4- 
tetrahydrophenanthryl-9-acrylic acid, m .p . 226-5— 227-5°, reduced  
(Na—Hg) to  th e  -9-propionic acid, m .p. 168— 169° (Me e ster, m .p. 
49— 50°), w hich is  also  o b ta in ed  from  (V) b y  a id  of C H 2(C 0 2E t) 2. 
T h e  oxime, m .p . 157—-158°, of ( I II)  is  tran sfo rm ed  b y  PC15 in  bo iling  
C 8H 6 in to  9-acelamido-l : 2 : 3 : 4 -tetrahydrophenanthrene, m .p . 191—- 
192°, hydro lysed  toy bo iling  H C l-E tO H  to  th e  9-amine, m .p . 76-5—  
77° (hydrochloride, m .p. 263— 264°). 7-Acetamido-l : 2 : 3 : 4-tetra­
hydrophenanthrene, m .p . 136— 137°, a n d  th e  n o n -c ry s t. 7-atnine 
(hydrochloride, m .p . 238— 239°) a re  o b ta in ed  sim ila rly  from  th e  
m ix tu re  of Ac d e riv a tiv e s  (see above). T h e  follow ing a re  o b ta in ed  
b y  sim ila r m eth o d s : 1 : 2 : 3 :  A-tdYahydrophenanthrene-'l-carboxylic 
acid, m .p . 184— 186° (Me es te r, m .p . 114— 115°); 1 : 2 : 3 : 4- 
lelrahydrophenanthryl-7-acelamide, m .p . 210— 211°, an d  -acetic acid, 
m .p . 150— 151°. (VI) is conv erted  b y  SOCl2 in  d ry  E t aO co n ta in in g  
a  l i t t le  C jH jN  a t  room  tem p , in to  th e  chloride, cyclised b y  A1C13 
in  C 6I-Ir> to  A-keto-7 : 8 : 9 : 10-tetrahydroacephenanthrene, m .p. 
158-5— 160°, w-hich is reduced  (Clem m ensen) to  7 : 8 : 9 :  10 -te tra ­
h y d ro acep h en an th ren e , m .p. 89— 90° (p icra te , m .p . 111— 112°).

1 : 2 : 9 : 1 0 -T etram ethy lan th racene. R . B. Sand in , R . K itchen , 
an d  L . F . F ieser (J. Amer. Chem. Soc., 1943, 65, 2018— 2020).—  
1 : 2 -D im eth y lan th raq u in o n e  (m odified p rep .), m .p . 157-5— 158-5°, 
w ith  M g M eI-E t20  a n d  th e n  H I  (5 0 % )-H B r (d l-4 )-M eO H  gives 
im pure , yellow-, am o rp h o u s (?) 1 : 2 : 9 -trim ethy l-10-iodom e th y  1- 
a n th ra ce n e  (I), w hich  w ith  N aO M e—M eOH a t  60— 70°y ie ld s (?) 1 :2 :9 -  
trimethyl-10-melkoxymelhylanlhracenc (II) , yellow , fluorescent, 
m .p . 124-5— 125-5° [compound, m .p. 142-5— 143-5°, w ith  s- 
C bH 3(N 0 2)3], a n d  (?) 9-methoxy-l : 2 : 9-lrimethyl-9 : 10-dihydro-
anthracene, non-fluorescent, colourless, m .p . 141—-142° [w ith  a  d ro p  
of HC1 in  M eOH gives (II)]. SnCl2-co n c . H C l-d io x an  a t  th e  b .p . 
reduces (I) to  yellow  1 : 2 : 9 :  1 0 -te tram e th y lan th racen e , m .p . 
52— 54° a f te r  soften ing , w hich  is  to o  u n stab le  in  a ir  to  be iso la ted  
e x cep t as picrate, m .p. 137— 138°, o r compound, m .p . 170-5— 171-5°, 
w ith  s-C 6H 3(N 0 2)3. M .p. a re  corr. R . S. C.

A rom atic  cyclodehydration . XIV. 9 : 10 -D ia lky lphenan threnes.
C. K . B rad sh e r a n d  S. T . A m orc ( / .  Amer. Chem. Soc., 1943, 65, 
2016— 2017; cf. A., 1944, I I ,  10).— C O R 2 w ith  o-C6H 4P h -M g I- 
E t aO a n d  th e n  aq . N H 4C1 gives o -2-d iphenyly lisopropyl alcohol, m .p. 
71° (lit., 75°), b .p . 145— 154°/7 m m ., y-2-diphenylyl-w -pentan-y-ol, 
b .p. 155— 157°/7 m m ., S-2-aiphenylyl-n-heptan-S-ol (I), m .p . 68°, 
b .p . 182— 183°/11 m m ., a n d  e-2-diphenylyl-M -nonan-e-ol, b .p . 185—  
192°/8 m m ., d e h y d ra te d  b y  K H S 0 4 a t  160°. to  /¡-2-diphenylyl- 
propylene- (71%  over-all), b .p . 125— 128°/7 m m ., y -2-diphenylyl- 
A 0-«-pentene (47%  over-all), b .p . 138— 141°/7 m m ., 8-2-diphenylyl- 
Ay-K -heptene (71%  over-all), b .p . 155— 157°/8 m m ., a n d  e-2-di- 
phenylyl-A S-«-nonene (55%  over-all), b .p . 178— 179°/7 m m ., respec­
tiv e ly , co n ta in in g  sm all am o u n ts  of P h 2. T hence B z 0 2H -C H C l3 a t  
0°, follow ed b y  bo iling  34%  H B r, y ie ld s 9 -m ethy l- (4 0 % ; 68%  
o b ta in ed  from  th e  ox ide b y  K H S 0 4 a t  160°), m .p . 92° (p icra te , m .p. 
154°), 9-methyl-lQ-ethyl- (54% ), m .p . 85° (p icrate , m .p . 150°), 9-ethyl- 
10-n-propyl- (44% ), m .p . 69° (p icra te , m .p. 117°), a n d  9-n-propyl- 
10-n-butyl-phenanthrene (67% ), m .p . 74° (p icrate , m .p . 99°), respec­
tiv e ly . W ith  H 2S 0 4 (5 drops) in  bo iling  A cO H  (15 c.c.), (I) gives 
9 : 9-di-n-propylfluorene, m .p . 37— 38°. R- S. C.

A cety lation  of p rim ary  a ro m a tic  am ines in vivo an d  in vitro.— See 
A ., 1944, I I I ,  129.

D erivatives of 1 : 2 : 4 ;  5 -tetrach lorobenzene. m .  A m ination  
of 2 : 3 : 5 : 6 -te traeh lo ro -n itrobenzene  an d  -4 -n itro an ilin e . A. T .
P e ters , F . M. R ow e, a n d  D . M. S tead  (J.C.S., 1943, 576— 577; cf. 
A ., 1943, I I ,  323).— T h e  N 0 2 an d , to  a  sm alle r e x te n t, b o th  Cl 0 to
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i t  in 2 : 3 : 5 : 6 : l-C aH C l4-N 0 2 (I) a re  labile. W ith  E tO H -N H 3 a t  
200° fo r 10 h r., (I) affords 2;: 3 : 5 :  6 : l-C aH C l4-N H 2 (61% ) and  3 : 5- 
dichloro-l-nitro-2 : Q-diamiiiobenzene (II) (5-6% ), m .p . 172— 173° 
[Ac2 d e riv a tiv e , m .p . 315° (decom p.), d a rk en s 295°]; 9-7%  of
1 : 3 : 5 : 6 : 2 -N 0 2-C6H C l3-N H 2 is also form ed, a s  show n b y  red u c­
tio n  w ith  aq . E tO H -N a 2S20 4 to  th e  d iam ine, a n d  conversion b y  
p h e n an th raq u in o n e  ( III )  in  A cOH in to  1: 2 : 4-trichloro-b : 6 : 9 ' : 10'- 
phenanthraphenazine, m.p'. 262— 263°. (II) does n o t condense w ith  

. ( I l l )  ; re d u c tio n  a n d  th e n  cond en sa tio n  of 4 : 6 : 1 : 2 : 3- 
C aH C l2(N H 2)3, m .p. 121— 122° (decom p.), w ith  ( III)  gives 2 : 4-di- 
chloro-1-amino-ô : 6 : 9 ' : 10'-phenànthraphenazine (IV), m .p . 265°.
3 : 5 : 1 : 2-C6H 2Cl2(N 0 2)2 is u n a lte red  w ith  K N O a-2 5 %  oleum  a t
130— 160°. 1 : 2 : 5 : 4 : 6 -N H 2‘C6HC12(N 0 2) 2, m .p. 170— 171°, is 
reduced  {Na2S„04) to  3 : 6 : 1 : 2 : 5-C3H C l„(N H 2)3, co n v erted  b y  
(HI) in to  1 : 4-dichloro-2-amino-5 : 6 : 9 ' : IQ'-phenanthraphenazine, 
m .p. ~322°, isom eric w ith  (IV). O nly  th e  tw o Cl a to m s o to  N O . in
4 : 2 : 3 ; 5 : 6 : l - N 0 2-CaCl4-N H 2 (V) are  labile. (V) w ith  E tO H -  
N H 3 a t  200° fo r 22 h r. gives 3 : Ô-dichloro-l-nitro-2 : 4 : Q-triamino- 
benzene (56% ), m .p. 256— 257° (decom p.) [does n o t condense w ith
( III)] ,  an d  a  trac e  of 1 : 3 : 5 : 6 : 2 : 4-N O 2-C0Cl3(N H 2)2 a s  show n by  
red u ctio n  a n d  conversion  in to  1 : 2 : 4-trichloro-3-amino-5 : 6 : 9 ' : 10'- 
phenanthraphenazine, m .p . > 3 3 0 ° , d a rk en in g  a t  280°. A. T . P .

A ction of a lu m in iu m  chloride on phenol hom ologues. G. B addeley  
(J.C .S., 1943, 527— 531).— P h O H  (1 mol.) an d A lC l3 (l  m ol.), w arm ed  
u n til  ev o lu tion  of HC1 ceases, a fford  OPh-A lCl2, b .p . 210°/15 m m ., 
m .p . 183° (w ith  H 20  gives P h O H ). A C aH 4M e-0-AlCl2 is s tab le  a t  
200° fo r several h r., b u t  £ -cresol (I) a n d  A1C13 ( > 1  mol.) a t  130° for
2 hr. give som e m -cresol (II). K in e tic  s tu d y  show s th is  change  to  
be  reversib le  a n d  unim ol. in  re sp ec t of £ -C aH 4M e-0-AlCl2, b u t  b im ol. 
in  resp ec t of th e  fu r th e r  A1C13 used. T he reag en t is n o t used up , an d  
th e  unim ol. v e lo c ity  coeff. a t  a  given tem p , oc sq u are  ro o t of a m o u n t 
of reag en t p re sen t. (I) o r (II) a n d  A1C13 a t  135° (34 hr.) give an  
equ ilib rium  m ix tu re  co n ta in in g  60-7%  of (II) an d  39-3%  of (I). A t 
125°, a  sim ila r m ix tu re  re su lts ; th u s  th e  h e a t of isom érisa tion  is 
sm all. o-Cresol (III) (1 mol.) a n d  A1C13 (2 mois.) a t  130° fo r 3 hr. 
give (III) only, b u t  a t  170° for 5 h r., in te rm ol. change occurs an d
(I II)  [or (II) o r  (I)] gives P h O H  +  «¡-5-xylenol (IV). (IV) is also 
o b ta in ed  from  t»-2-xylenol a n d  A1C13 a t  130— 135°. m -4-X ylenol (a t
115— 120°) gives som e o-3- a n d  ÿ-xy leno l (V), b u t  a t  130— 135° for
4-5 h r., (IV) is form ed : (V) o r o-4-xylenol is co n vertib le  in to  (IV), 
an d  (V) +  (IV) a re  o b ta in ed  from  o-3-xylenol an d  A1C1, a t  120—  
125°. H em im ellitheno l is isom erised (quan t.) to  iso-p-cum enol by  
AlClj a t  100° fo r 10 h r. W ith  A1C13, p- o r w -C aH 4E t-O H  (a t 120° 
or 125°, respectively) gives P h O H  a n d  3 : 5 : l-C aH 3E t,-O H , also 
o b ta in e d  from  o-, in-, o r  ÿ -C aH 4Ë t-O H  a t  100°; C2IT4 is p ro b ab ly  
an  in te rm ed ia te . 3 : 4 : l-C „H 3M eE t-O H  (100°; 18 hr.) gives
3 : 5 : l-C aH sM eE t-O H . W ith  (I), PhM e, a n d  A1C13 a t  135°, m uch 
decom p, a n d  som e d ém é th y la tio n  occur, a n d  P h O H  (I) a re  
isolable. M echanism s of in te rconversions a re  suggested . In te rm o l. 
m ig ra tio n  is assoc ia ted  w ith  a  h igh  nu c lear e lectron  availab ility . 
T he sequence, C „H a hom ologues, xylenols, cresols, P h O H , is one 
of decreasing  e lectron  av a ilab ility  (nucleophilic  charac te r) in 
presence of excess of A1C13. A m echanism  is deduced  fo r th e  
Scholl reac tion . A. T . P .

A ction of a lu m in iu m  chloride on a ro m atic  brom o-com pounds. G.
B ad d eley  an d  J .  P la n t  (J.C.S., 1943, 525— 527).— P h B r is a  bro tn in- 
a tin g  ag en t in  presence of A1C13. T hus, P h B r  a n d  A1C13 a t  100° 
give som e p -C aH 4B r2. ÿ-C resol (I), P h B r, a n d  A1C13 a t  100° y ield  
sm all am o u n ts  of 2 : 1 : 4-C„H3B rM e-O H  (II), CaH a, h igher-bo iling  
p ro d u c ts , a n d  unchanged  m ate ria ls . P h O H  sim ilarly  affords high- 
boiling p ro d u c ts , b u t  no  C aH 4Br-O H . o-, m-, o r ÿ -C aH 4B r-O H  (III) 
(1 mol.) and  A1C13 (2 mois.) a t  130° a fford  (I II)  (~ 7 0 % ) a n d  P h O H  
( ~  17 % ), -with h igher-bo iling  p ro d u c ts  ; isom érisa tion  of th e  o- is m ore 
facile th a n  th a t  of th e  »¡-isom eride. (I) (1 m ol.), ( I l l )  (1 m ol.), an d  
A1C13 (4 mois.) a t  130° y ie ld  P h O H , (II), h igher-bo iling  p ro ducts , 
an d  (I) +  (I II ) . A t 100° for 20 h r., 3 : 1 : 4-CaH„BrM e-OH (1 mol.) 
a n d  A1C13 (2 mois.) give (I) (3% ), (II) (60% ), a n d  2 : 6-dibromo-p- 
cresol (IV) (3% ), .m .p .  109° (o b tain ed  also from  2 : 6 : 1 : 4- 
C aH 2B r2M e-N H 2) ; a t  127° fo r 1 h r, th e  respec tive  %  a re  8; 67, a n d  6. 
2 : 4 : l -C 6H 3B rE t-O H  (p-nitrobenzoate, m .p . 57°) a n d  A1C13 a t  100° 
afford unchanged  m ate ria l, £ -C aH 4E t-O H , a n d  3 : 4 : l -C aH aB rE t-O H
(V) (p-nitrobenzoate, m .p. 108°). 4 : 2 : l-OM e-C6H 3Br-COMe (semi-
carbazone, m .p . 19S°) is reduced  (C lem m ensen) to  3 : 4 : 1 -  
C aH 3B rE t-O M e, b .p ., 123— 124°/5 m m ., co n v erted  b y  bo iling  H B r 
(d T 5 )-A cO H  in to  (V). W ith  A1C13 a t  130° fo r 1 h r ., 3 : 5 : 1 : 4- 
C aH 2B r2M e-OH g ives (IV) ; a t  100° fo r 24 h r., som e 2 : 5-dibromo- 
p -cresol (VI), m .p . 61° [p ro b ab ly  in te rm ed ia te  in  fo rm ing  (IV)], is 
ob ta in ed  also. 3 : 1 : 4-CaH sBrM e-OH a n d  B r-A cO H  give (VI) an d  
2 : 3 : 5 : 1 : 4-CaH B r3M e-OH ; w ith  C12-CC14 a t  room  tem p ., (VI) 
y ie lds ‘i-chloro-2 : 5-dibromo-p-cresol, m .p . 95°, conv erted  b y  Cl„- 
CC14 -}- F e  a t  70— 80° in to  3 : 6 : 2 : 5 : 1 : 4-CaCl2B r2M e-OH, new  
m .p . (177— 17S°. 3 : 6 : 1 : 4-CaH 2B r2M e-OH a n d  A1C13 a t  130°
give IV), W ith  2 : 6 : 4 : l -C aH 2B r2E t ,O H  (p-nitrobenzoate, m .p. 
93°), A lClj a t  120° causes som e isom érisa tion  to  3 : 5-dibroino-4- 
ethylphenol, m .p . 116— 117° (convertib le  in to  2 : 3 : 5 : 6 : 4 : 1- 
C BH B r4E t ’OH , m .p. 106°). 4 : 3 : l-C eH 3ClBr-OH is o b ta in ab le  from
4 : 2 : l-C aH 3C!Br-OH, b u to -C aH 4Cl-OH or 3 : 5 : 1 : 4-CaH 2Cl2Me-OH

is n o t  isom erised b y  A1C13. B r m ig ra tes to  th e  nuclear positions of 
g re a te s t e lectron  d en sity , as in d ica ted  by  nu c lear a lky la tion .

A. T . P .
4-D iphenylyl b u ty ra te . S. E . H a z le t an d  L . C. H en sley  (J. Amer. 

Chem. Soc., 1943, 65, 2041).— T his ester, m .p . 59— 60-3°, is prepared 
(81% ) from  h-C aH 4Ph-O H  a n d  PrCO Cl in .C 5H 5N -d io x an .

R . S. C.
T riterpenes. LXXX I. Synthesis of 3-hydroxy-1 : 2 : 5-tri- 

m eth y lnaph thalene  and  of 1 : 2 : 6 -trim ethy lphenan th rene . L.
R uzicka, E . R ey , a n d  W . J . S m ith  (Helv. Chim. Acta, 1943, 26, 
2057— 2065).— Successive a d d itio n  of 1 : 2 :  3-CaH 3Me2-OMe and 
(C H 2-C 0)20  to  A1C13 in  P h N 0 2 a t  0°. gives y-keto-y-4-methoxy-2 : 3- 
dimethylphenyl-n-butyric acid, m .p. 178°, reduced  (Z n -H g  in  A cO H - 
conc. HC1) to  y-4-methoxy-2 : 3-dimelhylphenyl-n-butyric acid, m.p.
122— 123°; th e  acid  ch loride  (SOCl2) could  n o t  be  cyclised sa tis­
facto rily  b y  A1C13 in  CS2 b u t  th e  acid  a n d  P 20 5 in  bo iling  CaH a give 
\-kcto-l-methoxy-5 : 6-dimethyl-l : 2 : 3 : 4-ielrahydronaphthalcne (I), 
m .p. 78° [semicarbazone, m .p. 243° (decom p.)]; a tte m p te d  cyclis- 
a tio n  w ith  80%  H 2S 0 4 a t  120— 130° re su lts  also in  hydro ly sis  to  the
7-O H -com pound, m .p . 203° [semicarbazone, m .p . 243° (decomp.)].
(I) is con v erted  b y  a n  excess of M gM el in  E t 20  follow ed b y  tre a t­
m e n t of th e  p ro d u c t w ith  a  l it t le  I  a t  140° a n d  d eh y d ro g en a tio n  by 
Se a t  330° in to  2-methoxy-l : 2 : 5-lrimelhylnaphlhalene, m .p . 106— 
107° [u n stab le  p ic ra te , m .p . 150— 151-5° (d eco m p .)]; th is  is de- 
m e th y la ted  b y  H B r in  A cO H  to  th e  3 -O if-com pound, m .p. 140— 141° 
(slight decom p.) (unstable, p ic ra te ). 4-M ethylzyeiohexanone is con­
v e rte d  b y  Mg fi-2 : 3 -d im eth y lp h en y le th y l b ro m id e  in to  /3-1-hydroxy-
4-m ethylcyriohexyl-a-2  : 3 -d im eth y lp h en y le th an e , b .p . 130— 160°/
0-1 m m ., d e h y d ra te d  a n d  cyclised b y  P 20 E to  1 : 2 :  G-trimethyl- 
5 : 6 : 7 : 8 : 9 : 10 : 13 : 14 -o c tah y d ro p h en an th ren e , b .p . 117— 120°/
0-06 m m ., w hich  is d eh y d ro g en a ted  b y  Se a t  320° to  1 : 2 :  6-tri- 
methylphenanthrene, m .p . 128-5— 129° (picrate, m .p . 167— 168°). 
T h is  is ox id ised  b y  C r0 3 in  A cO H  a t  room  tem p , to  1 : 2 : 6-trimethyl- 
phenanthraquinone, m .p . 207— 208° (quinoxaline d e riv a tiv e ,
m .p . 181— 182°). M.p. are  corr. . H . W.

A ntibac teria l ac tion  of stilbene derivatives. G. B row nlee, F . C. 
Copp, W . M. Duffin, a n d  I. M. T o n k in  {Biochem. J ., 1943, 37, 572— 
577; cf. A ., 1944, I I I ,  144).— ^-M ethoxydeoxybenzo in  is  reduced 
(Z n-H g, aq . HC1) to  £ -m eth o x y d ib en zy l, w hich  -with M gM el at
180—-200° gives ^ -h y d ro x y d ib en zy l (cf. Sp&th, A ., 1914, i, 1). 
a -E th y ld eo x y b en zo in  w ith  E t 20 -M g E tB r  affo rds a-hydroxy-ap-di- 
ethyldibenzyl [ap-diphenyl-a-ethyl-n-bulyl alcohol], b .p . 182—-186°/14 
m m ., d e h y d ra ted  (PC13) to  (C P liE tl)2, b .p . 170°/15 m m . (cf. Carlisle 
a n d  Crow foot, A ., 1941, I ,  103), reduced  (H 2- P t 0 2-C 0 M e 2) to 
(C H P hE tU , m .p . 83— 84° (lit. 88°, 92— 93°). C O P h E t a n d  A l-Hg 
in  w e t E tjO  afford  (C P h E t-O H )2, m .p . 135— 136° (lit. 138— 139°). 
£-M ethoxy-a/3-diethylstilbene, m .p. 79— 80° (from  d is tilla tio n  of
5-phenyl-y-anisylhexan-y-ol), is  reduced  (H 2, P d -C , COMe2) to 
■p-mcthoxy-ap-diethyldibenzyl, m .p . 89— 90°; d em e th y la tio n  (MgMel) 
affords ^>-hydroxy-a/?-diethylstilbene, m .p. 125— 127°, a n d  p- 
hydroxy-afi-diethyldibenzyl, m .p . 139— 140° [benzoate, m .p . 110°;
0 - S 0 3H -d e riv a tiv e  (CJ-ITlN  sa lt, m .p . 195— 196°)], respectively. 
■4rhydroxy-4'-methoxy-aP-diethylstilbene, m .p . 101— 102°, is o b ta in ed  as 
a  b y -p ro d u c t d u rin g  d em e th y la tio n  of th e  M e2 e th e r. ^-N itrodcoxy- 
benzo in  a n d  E t I  in  bo iling  E tO H -N a O E t y ie ld  p-nitro-a-ethyl- 
deoxybenzoin, m .p . 78— 80°, reduced  (E e-F eC l3- H 20 -x y le n e )  to  the 
ATTj-compound, m .p. 128— 129°, w h ich  w ith  M g E tB r g ives p- 
amino-p-hydroxy-afi-dietkyldibenzyl, m .p. 91— 92°, co n v erted  by 
A cO H -H C l in to  ■p-amino-aP-diethylstilbene hydrochloride, m.p. 
254— 255°; th e  co rrespond ing  base, m .p . 96— 97°, w ith  p- 
N H A c-C aH 4-S 0 2Cl in  CaH aN  y ields th e  Ac d e riv a tiv e , m .p . 207— 
208°, of ■p-sulphanilamido-a.p-diethylstilbene, m .p. 180— 182°. 4'-
N itro -4 -h y d ro x y stilb en e  is  reduced  (E tO H -a q . N H 3- F e S 0 4 at 
b .p .) to  4'-amino-4-hydroxyslilbene, m .p . 270— 271° (decom p.), p- 
CN-C6H 4-CH2-C 0 2H  w ith  />-OH-CaH 4-CHO a n d  p iperid ine a t  140° 
gives 4-hydroxy-4'-cyanoslilbene, m .p . 221— 223°, co n v erted  (m ethod: 
A shley  et al., A ., 1942, I I ,  172) in to  4-hydroxy-4'-amidinostilbene 
hydrochloride, m .p . 316— 317° (decom p.). F . O. H.

F o rm a tio n  of phenols by th e  ac tio n  of hydrogen peroxide on non-
phenolic , a ro m atic  aldehydes. E . S p a th , M. Pa ile r, an d  G. Gergely 
(Ber., 1940, 73, [B], 935— 938).— S hak in g  100-vol. aq . H 20 2 with 
E t 20  an d  d ry in g  gives 2%  H 20 2- E t 20 ,  w hence e v ap o ra tio n  gives 
~ 4 — 6 %  H 20 2- E t 20 .  T h is  re ag e n t (1-1 m ol. of H 20 2) w ith  ArCHO 
a t  20° (—15 h r.), som etim es w ith  CHC13 o r m ore E t„ 0 , gives (i) 
2 : 4 :  l-(O M e)2C aH 3-OH (26-1% ) (no acid  is form ed), (ii) 2 : 4 : 5 : 1- 
(OMe)3CaH„-OH (17-6% ) a n d  -(0M e)3C aH 2-C 0 2H  (trace), (iii)
3 : 4 : 6 :  l-(O M e)2C aH 2E t-O H  (13-7) a n d  -(OM e)2C 6H 2Et-CO»H 
(4-2% ), (iv) £-OM e-C3H 4-OH (7-1) a n d  £-0M e-C aH 4-C 0 2H  (6-5%), 
(v) o-OMe-CaH 4-OH (6-6) a n d  0-OMe-CaH 4-CO2H  (4-7% ), (vi
3 : 4 :  l-(O M e)2C aH 3-OH (1-4) a n d  -(0 M e),C aH 3-C 0 2H  (4-0% ), and 
(vii) P h O H  (0-7) a n d  B zO H  (8-6% ). A rC H O  n o t th u s  acco u n ted  for 
is  m ain ly  recovered  unch an g ed . O H -C H A r-0 ,H  m ay  be in ter­
m ed ia tes. R . S. C.

Synthesis and  s tru c tu re  of d -cum oqum ol m onoalkyl e thers. W.
Jo h n  an d  F . H . R a th m a n n  (Ber., 1940, 73, [B ], 995— 1001)-—- 
t^-Cum oquinol, 2 : 3 : 5 : 1 : 4-CaH M e3(O H )2 (I), w ith  M eO H -H 2S 0 4 
a t  room  tem p , gives th e  1-Me ether (II) , m .p . 101°; M e2S 0 4 gives
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m ainly th e  M e2 e th e r  w ith  a  l it t le  (II). 1 : 2 : 5 :  3-C6H 2Me3-OMe
(prep, by  M e2S 0 4) w ith  1 : 2 H N 0 3 (d l-5 2 )-A cO H  a t  - 3 0 °  gives th e
6-NO,-, m .p. 107— 108°, red u ced  b y  Sn-conc . H C l-E tO H  to  th e
6-ArH a-d e riv a tiv e  (IH )- m .p . 75° (hydrochloride, decom p. > 2 3 0 ° ; 
im pure s tann ich lo ride , m .p . 213— 215°), w hence d iaz o tisa tio n  in
0-5n-HC1 a n d  h e a tin g  a t  75° gives (II). I n  bo iling  90%  H C 0 2H  
3 : 1 : 2 : 5 : 6-O H ,C6HM e3,N H s gives 6-formamidoiso-p-cumenol, 
m.p. 21G— 219°, w hich  w ith  M e2S 0 4 gives th e  N -CHO d e riv a tiv e , 
m.p. 178— 179°, of ( I I I ) , hyd ro ly sed  to  ( I II)  b y  conc. HC1. 
1 : 2 : 5 :  3-C8H 2Me3-OH a n d  1 : 4  H N O s (d l-5 2 )-A cO H  a t  room  
temp, to  45° give th e  (A702)2-d eriv a tiv e , m .p. 134-5° (K  a n d  N a  
salts; Me, m .p . 96°, an d  Et ether, m .p . 92°, p re p are d  from  th e  Ag 
salt), b u t  no  (N 0 2)j-d e riv a tiv e  cou ld  be o b ta ined . W ith  R O H - 
H sS 0 4, (I) gives th e  1 -Et, m .p . 87— 88° [acetate (IV), m .p . 67— 58°; 
propionate, m .p. 40— 41°), -Pr, m .p. 78°, -Bua (8 0 % ; 20— 30%  
obtained b y  B u B r-N a O E t-E tO H ), m .p . 08°, a n d  -isoamyl ether, 
m.p. 61°. (IV) is physio logically  in ac tiv e . R . S. C.

Constituents o i red  sandalw ood. I I .  C onstitu tion  of p tero - 
stilbene. E . S p a th  a n d  J .  Schlager [Bar., 1940, 73 [2?], 881— 884;

, cl. A., 1940, I I ,  286).— The freely  sol. p o rtio n  of th e  E t aO e x tra c t  of 
red sandalw ood is tre a te d  w ith  h o t  CC14. T he residue  a f te r  rem oval 
of th e  so lv en t is d issolved in  E t 30  an d  frac tio n a lly  e x tra c te d  w ith  
aq. K O H ; th e  a lka line  e x tra c ts  a re  acidified a n d  e x tra c te d  w ith  
E t30 ,  a n d  th e  residue from  th is  e x tra c t  is c ry st. from  E t 30 - l ig h t  
petroleum , th u s  g iv ing pteroatilbene [4-hydroxy-3' : o'-dimethoxy- 
stilbene] (I), m .p . 85— 86°, a 0. (I) co n ta in s 2 OMe. I t  is con v erted
by C H2N 2 in to  pterostilbene Me ether (II) , m .p. 56— 57°. (I) q u a n ti t ­
atively ab so rb s 1 H„ in  A cO H  co n ta in in g  P d  sponge. O x id a tio n  of
(I) an d  (II) gives 3 : 5 :  l-(O M e)2C0H 3-CO2H  (HI) a n d  p- 
0Me*C.H4-CO2H  w ith  ( III)  respec tive ly . ‘ H . W .

H exahydioxybenzene an d  its  derivatives. I .  E . N e ifert an d  E. 
Bartow ( / .  Amer. Chern. Soc., 1943, 65, 1770— 1772).—
1 : 2 : 3 : 5 : 6 : 4-OiC8(O H )4;0  is o b ta in ed  (80% ) from  th e  N a , sa lt  
(prep, from  ¿-inositol by  conc. H N 0 3 an d  th e n  N aH C O a) b y  i  : 10 
45% H I-3 7 %  HC1, an d  w ith  45%  H I  (3 p ts .)  in  bo iling  E tO I i  (10 
pts.) gives ~ 7 0 %  of C„(O H )s. T h is  y ields a  h ex a-ace ta te , m .p. 
203°, -propionate, m .p . 133°, -n-, m .p . 135°, an d  -iso-butyrate, m .p. 
164-5°, -n-, m .p. 103°, an d  -Iso-valerate, m .p. 155°, -n -hexoate, m .p. 
97°, -n -octoate, m .p . 86°, -n -decoate, m .p . 85°, -chloroacetate, m .p . 212°, 
-trichloroacetate, m .p . 245°, (decom p.), a n d  -benzoate , m .p . 254°. 
In 50%  E tO H  i t  g ives compounds, C 8(O H )„,2N H 2Ar, in  w hich  A r =  
Ph, o-, m-, a n d  p - to ly l, in- an d  p- (no t o-)C6H 4C1, an d  a  compound, 
C,(OI-I) 8,N H a-C8H 4Me-o. R . S. C.

P rep ara tio n  of fluoreneazo-dyes. W . B ielenberg , H . G oldhahn, 
and H . P lu sk a l (Ber., 1940, 73, [B], 878— 881).— T h e  follow ing 
2-fluoreneazo-dyes a re  o b ta in ed  b y  m ix ing  equiv . am o u n ts  of 
2-fluorenediazonium  chloride  (I) a n d  th e  req u is ite  p heno l w ith  a t  
least 3 equivs. of K O A c in  E tO H  a n d  p u rify in g  th e  p ro d u c t b y  
repeated d isso lu tio n  in  E tO PI a n d  p p tn . b y  H aO : -phenol, m .p. 
187-5— 191°; -m -, -o-, a n d  -p -cresol, m .p . 200°, 173— 174°, an d
143— 144°, re sp ec tiv e ly ; -thymol, m .p . 164r—164-5°; -guaiacol, m .p. 
145— 146°; -reeorcinol, m .p . 204— 204-5°, decom p, a t  a  slig h tly  
higher te m p .;  -orcinol, m .p . 220— 221°; -m -4-xylenol, m .p . 179—  
180°; -phloroglucinol, so ftens a t  215° a n d  decom poses a t  a  h ig h er 
tem p . ; -pyrogallol, no d is tin c t m .p. (I) a n d  o-C8H 4(O H )2 give a 
product, m .p . 172— 173°; a n  a lm o st colourless, u n iden tified  com ­
pound, m .p . 112— 113°, is fo rm ed  from  o-C8H 4(OAc)2 b u t  norm al 
coupling occurs w ith  o-O H -C8H 4-OBz to  th e  benzoate , m .p . 223°, of 
2-jiuoreneazopyroccttechol, m .p . 175°. H . W .

Lignrn and re la ted  com pounds. LXXH . U ltra-v io let absorption  
spectra of com pounds re la ted  to lign in .— See A., 1944, I, 2S.

C onstitution of th e  in te rn a l diazo-oxides (diazo-phenols and 
-naphthols). H . H . H odgson  a n d  E . M arsden ( / .  Soc. Dyers and 
Col., 1943, 59, 271— 275).— P rev ious view s on th e  co n s titu tio n  of 
the d iazo-oxides a re  review ed a n d  i t  is  concluded  t h a t  th e y  are  n o t 
internal cyclic oxides b u t  resonance h y b rid s  w hereas th e  m ore 
stable o -diazosulphides a re  tru e  cyclic com pounds. S u p p o rtin g  
evidence is ad d u ced  from  (a) coupling, especially  in  acid  so lu tion ,
(b) rep lacem en t b y  H , (c) a  new  b ro m in a tio n  reac tio n  in  w hich
6-n itronaphthalene-2  : 1-diazo-oxide affo rds 6 : 2 : 4 : 1- 
NO2-C10H 4B r2-OH v ia  th e  d iazoperb rom ide, a n d  (d) th e  ac tio n  of 
ZnClj o r SbCl3 in  E tO H  on diazo-oxides m ade  from  p-N H »-C 8H 4-OH, 
A N H 2-C8H 4-S 0 3H , 1 : 8 : 3 : 6 -N H 2-Clj)H 4(0 H )(S 0 3H )2, 1 : 8 : 4 -
N H 2-C10H 5(OH)-SO3H , 2 : 1 -  a n d  1 : 2-N O 3-C10H 8-N H s, 2 : 4 : 1 -  
nnd 1 : 6 :  2-(N O 2)3C 10H 5-N H a; th ese  do n o t  give iso lable double  
salts (considered to  be form ed) a n d  are  recovered  linchanged  on 
dilution w ith  H sO w hen  SO?H  is n o t p re sen t a n d  g iv ing  Z n  sa lts  of 
the su lphonic  acids. T h e  d iazo-oxides do  n o t  afford  period ides w ith  
K l b u t  e ith e r rep lace  N 2 b y  I  o r give K  sa lts  of th e  d iazo-ox ide 
sulphonic acids. " K . H . S.

Catalytic debenzylation. Effect of substitu tion  on  th e  stren g th  of 
me 0 -  an d  TV-benzyl link ings. R . B a ltz ly  a n d  J .  S. B uck  (J.Amer. 
Chem. Soc., 1943, 65, 1984— 1992),— T he effects of su b s ti tu tio n  on 
cataly tic  d eb en zy la tio n  (P d -C -H 2; usu a lly  in  E tO H  o r M eOH) are  
investigated  b y  observ ing  th e  ra te s  o f hydrogenolysis of C H A rR -O H

a n d  C O A rR  etc . an d  b y  iso la ting  th e  p ro d u c ts  of co m p etitiv e  
h ydrogenolysis o f th e  hydroch lo rides (bases n o t  reduced) of 
C H 2A r-N H -C H 2A r or C H aAr-NM e-CHaAr. R  =  a lk y l o r O IT-alkyl 
reduces th e  r a te  of re a c tio n ; R  =  CO -N H 2 o r COaH  p rev en ts  i t ; th e  
ex ac t effect of R  =  CN or P h  is u n certa in , b u t  hydrogenolysis 
p roceeds n o rm ally . B enzoin  an d  a-d ike tones a re  read ily  reduced. 
R ed u ctio n s of C1C a n d  C H 2-OH in  C H PhlC H -C H a-OH proceed a t  
ap prox . th e  sam e ra te . S u b s titu tio n  in A r of OMe, O H , N H 2, Cl, 
N R jC l, o r  Me increases th e  s ta b ili ty , a- o r /3-C13H 7-CH2 is rem oved 
in  preference to  C H 2P h , th is  being th e  only case in  w hich th e  ease of 
rem oval of C H 2P h  is ex ceed ed ; its  p re p a ra tiv e  usefulness is lim ited  
to  special cases. E p h ed rin e  is n o t reduced . H y d ro g en atio n  of 
C O P h E t in  p resence of an  inefficient c a ta ly s t  an d  N H 4Cl gives 85%  
of C H P h E t-O H  [H artu n g ], Hydrochlorides (m .p. in  p a ren theses) of 
th e  follow ing are  described  : o- (123— 123-5°) a n d  m -m ethoxybenzyl- 
(128-5—129°), 4 -d ip h eny ly lm ethy l- [265° (decom p.)], an d  a -n ap h th y l-  
m eth y l-m e th y lam in e  (189-5— 190°); 4 -m e th o x y -3 ': 4 '-m eth y len e- 
d ioxy- (246— 247°) a n d  -4/-h y d ro x y -d ibenzy lam ine  (179— 179-5°) ; 
2 : 4 '- (160— 161°) a n d  3 : 4 '-d im eth o x y - (159— 160-5°), 4 -m ethy l- 
(161— 162°), and  4-ch loro-d ibenzylm ethy lam ine  (145-5— 146-5°); 
benzy l-a- (225°) a n d  -/3 -n ap h thy lm ethy lm ethy lam ine  (194— 195°); 
a-n ap h th y lm eth y l-/3 -n ap h th y lm eth y l- (230-5— 231°) an d  a -n ap h th y l-  
m ethy l-4 -d ip h en y ly lm eth y l-m eth y lam in e  (211-5— 212°). p -A m ino- 
b en zy lm eth y lam in e  {dihydrochloride, m .p. 201-5— 202°), p-amino- 
methylphenyltrimethylammonium chloride hydrochloride, m .p . 223—  
223-5°, p-dimethylaminodibenzylamine methochloride hydrochloride, 
m .p . 164° (decom p.), p'-benzyloxybenzylidene-p-methoxybenzylamine, 
m .p . 82°, p -N -acet-iA-benzylamidomeihylphenyltrimcthylammonium 
chloride (I), m .p . 130-—130-5°. an d  4 -am in o d ibenzy lm ethy lam ine  
(dihydrochloride, m .p . 182-5— 183°), a re  also described . (I) is 
p rep ared  b y  th e  re a c tio n s : p-NM e„-C8H 4-CHO +  C H 2P h -N H 2 ->  
p-N M e2-C6H 4-C H :N -C H »P h-> p-N M e2‘ClsH 4-CH2-N R -C H 2P h  (A ; 
R =  H ) - >  (A ; R  =  .Ac) -p-p-NM e3I- - >  (I). R . S. C.

A ction  of po tassium  on benzpinacol in  boiling e th e r un d er n itrogen .
L. A nschu tz  an d  (Miss) A. U n g a r (J. pr. Chem., 1940, [ii], 156, 38—  
44).— W hen  K  is ad ded  to  (C Ph2-O H )2 (I) in  bo iling  E t aO -N 2, change 
in  th e  b .p . in d ica tes  h a lv in g  of th e  m ol. w t. w ith in  1— 2 m in ., 
follow ed in  <  10 m in . b y  ap p ea ran ce  of a  b lue  co lou r due to  C P h 2-OK. 
T h e  f irs t change  is d u e  to  K O H  p re se n t in  th e  K  decom p. (I) in to  
C O P h2 a n d  C H P h ,-O H , w hich  la te r  re a c t w ith  K  to  give (i) C P h 3-OK 
an d  (ii) C H P h a-d K  +  H . A nalysis (m ethod  : C., 1944, P a r t  1) 
show s presence  of ~ 8 0 %  of C H P h 2-OK an d  ~ 2 0 %  of C P h 2-OK, th is  
being  caused  b y  re d u c tio n  o f C O P h2 to  C H P h 2-OH b y  th e  lib e ra te d  
H . (I) a n d  K  re a c t m ore slow ly in  E t 20  a t  room  tem p ., in  th is  case 
ev o lu tion  of H 2 being  v isib le . K O H  m ay  p lay  a  p a r t  in  a ll fo rm ­
a tio n s  of k e ty ls  fro m  p inacols. ‘ R . S. C.

Synthetic  m ydriatics. H I. F . F . B licke a n d  H . M. K a p lan  (J. 
Amer. Chem. Soc., 1943, 65, 1967— 1970; cf. A ., 1942, I I ,  237).—  
T he follow ing este rs  a re  p rep ared  by  h e a tin g  th e  a p p ro p ria te  am ino- 
a lk y l ch loride  a n d  acid  in  P r£O H . M y d ria tic  a c t iv ity  in  2 %  aq. 
so lu tio n  is in d ica ted  b y  1 poor, 2 m odera te , 3 good, o r  4 excellen t, 
an d  anaesthetic  a c t iv ity  b y  S  slig h t, G good, o r E  ex ce llen t; absence 
of a n  e n try  for th e  sa lts  in d ica tes  in ac tiv ity . /J-D ipropyl- (hydro­
chloride, m .p . 116— 118°) an d  /3-d ibu ty l-am inoethy l (hydrochloride, 
m .p . 104—-106°), jS-piperidinoethyl (hydrobromide, m .p . 140— 141°), 
y -d ib u ty lam in o - (hydrochloride, m .p. 92— 93°) an d  y-piperid ino-n- 
p ro p y l (hydrochloride, m .p . 136— 137°), y -d im ethy lam ino- [hydro­
chloride, m .p. 117— 118°; methobromide (S), m .p . 145— 146°], y-di- 
e th y iam in o - (G), m .p . 66— 67°, and  y-piperidino-^-dimetkyl-n- 
propyl (G), m .p . 96— 97°, mandelate; jS-dimethyl- [hydrochloride 
(4, E), m .p . 183— 185°] and  /3-dipropyl-am inoethyl [hydrochloride 
(G), m .p . 152— 153°], /3-diethyl- [hydrochloride (3, G), m .p . 163— 
164°] an d  /3-dibutyl-am ino-ii-propyl [hydrochloride (G), m .p . 167—  
168°], y -d ie th y l- [hydrochloride (4, E), m .p . 145— 146°], y-d ipropyl- 
[,hydrochloride (G), m .p . 158— 159°], a n d  y -d ib u ty l-am ino-» -p ropy l 
[hydrochloride (G), m .p . 114— 115°; methobromide (G), m .p . 166— 
167°], y -d im ethy l- [hydrochloride (4, E), m .p . 169— 170°; metho­
bromide (4, E), m .p . 150— 151°] a n d  y-diethyl-am ino-)3/3-dim ethyl- 
% -propyl [hydroch loride  (4, E), m .p . 139— 140° (lit. 141— 142°)] 
b en z ila te ; /3-diethylam ino- (hydrochloride, m .p . 108— 109°), j3-di- 
b u ty lam in o - [hydrochloride (E), m .p. 120— 121°], a n d  jS-piperidino- 
e th y l [hydrochloride (E ), m .p . 161— 162°; methobromide, m .p . 149—  
150°], y -d ib u ty lam ino- [hydrochloride (G), m .p . 93— 94°] a n d  y- 
p ip erid ino -» -p ropy l [hydrochloride (S ), m .p . 130— 131°], y -d im ethy l- 
[hydrochloride (3), m .p . 128— 129°] a n d  y-diethyl-am ino-j8/!-dim ethyl- 
» -p ro p y l (phosphate, m .p . 150— 151°) a tro la c ta te ;  ]9-diethyl- 
[:methobromide (2), hygroscopic, m .p . 99— 101°] an d  jS-dibutyl- 
am in o e th y l (methobromide, m .p. 131— 132°), y -d ib u ty lam in o - 
(methobromide, m .p . 127— 128°) an d  y-piperidino-M -propyl [h y d ro ­
chloride (2, 5 ), m .p . 127— 128° (lit. an  oil)], y -d im ethy l- [phosphate
(2), m .p. 143— 144°] a n d  y-diethyl-am ino-j3/3-dim ethyl-»-propyl 
[p h o sphate  ( =  S yn tro p an ) (2— 3), m .p . 139— 141° (lit. 138—  
140°)] t ro p a te ;  j3-diethylam ino- (m ethobrom ide, an  oil) an d  /3- 
p ip erid in o -e th y l (hydrochloride, m .p. 128— 129°), y-piperid ino-n- 
p ro p y l (methobromide, m .p . 116— 118°), y -d im ethy l- (methobromide, 
m .p . 164— 166°) a n d  y-diethyl-am ino-j9j3-dim ethyl-»-propyl (hydro­
chloride, m .p . 99— 100°). a -h y d ro x y -/!-p h en y lp ro p io n ate ; /3-dibutyl-



am ino- (methobromide, m .p . 129— 131°) and  jS-piperidino-ethyl 
(hydrochloride, m .p . 102— 103°; methobromide, m .p. 113— 115°), y- 
d ib u ty lam in o - (methobromide, m .p. 87— 89°) an d  y-piperidino-w - 
p ro p y l (hydrochloHde, m .p. 143— 144°), y -d im ethy l- (methobromide, 
m .p. 117— 119°) an d  y-diethyl-am ino-/3jS-dim ethyl-«-propyl (hydro­
chloride, m .p. 89— 90°) /3 -hydroxy-/?-phenylpropionate ; jS-diethyl- 
am ino- [hydrochloride (2, G), m .p . 144— 146°], jS-dipropylam ino- 
[.hydrochloride (E), m .p. 115— 116°], and  jS-piperidino-cthyl [hydro­
chloride (G), m .p . 169— 171°], y -d iethy lam ino- [hydrochloride (G), 
m .p. 143-— 145°] an d  y-piperidino-w -propyl [hydrochloride (E), m .p. 
127— 128°], a n d  y-dim ethylam ino-j3j3-dim ethyl-«-propyl [hydro­
chloride (E), m .p . 136— 138°] /3-hydroxy-/3j3-diphenylpropionate. 
G enera lities n o ted  include th e  freq u en t b u t  n o t un iversal con­
currence of m y d ria tic  an d  anaesthetic a c tiv ity , irreg u laritie s  am ong 
hom ologues, th e  general a c t iv ity  of b enzila tes , an d  th e  lack  of or 
s lig h t anaesthetic a c tiv ity  of tro p a te s . C H 2P h -C H (O E t)2, b .p . 114—  
120°/15 m m ., is o b ta ined  (70% ) from  C H aPh-M gCl an d  C H (O E t)3 in 
E taO an d  w ith , successively, 10%  H 2S 0 4, N aI-IS03, KCN , an d  
18%  HC1 gives C H jP h-C H (O H )-C 02H . /5-Piperidinoethyl chloride, 
b .p . 69°/12 m m . Q iydrochloride, m .p. 229— 230° (lit., 208°, 231°)], 
N B u 2-CHM e-CH2Cl, b .p . 116— 120°/29 m m ., N P r2-[CH2]3-Cl, b .p. 
99— 102°, N B u 2-[CH2]3-C1 (aurichloridc, m .p. 143— 146°), and  
NM e2-CH2'CMe2-CH2Cl, b .p . 44— 49°/14 m m ., a re  also described.

R . S. C.
R earran g em en t of allyl groups in  th ree -ca rb o n  system s, m .  

N itriles and  a n  acid. D. E . W h ite  an d  A. C. Cope (J. Amer. Chem. 
Soc., 1943, 65, 1999— 2004 ; cf. A ., 1941, I I ,  279).—  
C1C-CRR'-CH2-CHICH2 (R an d  R ' =  CN or COaE t) rearran g es a t
135— 200°, w ith  inversion , to  C H 2:CH -CH 2-CH-C:CRR'. cyclo-
1-Iexylidenephenylacetonitrile  (I) (m odified prep .), b .p . 173— 174°/10 
m m ., w ith  N a N H 2 in liqu id  N H 3 gives th e  N a  d e riv a tiv e , w hich 
w ith  C H ,:C H -C H 2B r (II) in boiling  E t aO gives a-A1-cyc\ohexenyl-a- 
phenyl-AZ-pentcnonitrile (H I) (77% ), b .p . 106— 109°/0-001 m m ., 
hydro g en atio n  of w hich proceeds in  tw o  stages, giv ing, b e s t w ith  
R a n ey  N i in E tO A c a t  ~ 2 0 0 ° /~ 1 3 0  a tm ., acet-fl-A'-cyclohexenyl-fl- 
phenyl-VL-amylamide (IV) (45% ), m .p . 141-5— 143°. W ith  P raI 
in s tead  of (II) in C 8H 6, (I) gives a-A'-cyclohexenyl-a-phenyl-n- 
valeronitrilc, b .p . 147— 148°/l-5  m m ., h y d ro g en ated  as ab ove  to
(IV) (53% ), m .p . 140-5— 142° (proof of s tru c tu re ) . C H aPh-C N  w ith  
N a N H .-N H 3 a n d  th en  cyc/ohexyl b rom ide in  C „H 0 gives cyclohexyl- 
p h en y lacc to n itrile  (72% ), m .p . 55— 55-5° (lit., 56°, 60°), b .p . 165—- 
167°/9 m m ., w hich by  p ro p y la tio n  as above g ives o-cyclohexvl-a- 
p h en y l-n -v a le ro n itrile  (70% ), b .p . 155— 158°/3-5 m m ., an d  thence  
b y  hy d ro g en atio n  as above acet-f3-cyclohexyl-f}-phenyl-n-amvlamide 
(48% ), m .p . 129— 130°. A t 220° in  N *  (III) , g ives 2-aKy/cyclo- 
hexylidenephenylacetonitrile (V) (85% ), b .p . 160— 162°/2 m m ., th e  
s tru c tu re  of w hich  is p roved  a s  follows. (V) abso rbs 0-996 H 2

. rap id ly  an d  th e n  slow ly  a  fu r th e r  q u a n tity . D is tilla tio n  of (V) 
from  K O H  in  aq . (OH -[CH2]2)aO (VI) gives N H „  C H aPh-C O aH  
(73% ), an d  2-allylcye/ohexanone (VII) (43%  iso la ted  as 2 : 4-dinilro- 
phenylhydrazone, m .p . 145— 146°). C H PhN a-C N  an d  (VII) in 
boiling PhM e give 2S%  of (V) (possibly a  s lig h tly  d ifferen t m ix tu re  of 
geom etrical isom erides). H e a tin g  CN-CHa-COaH , cyc/ohexanone, 
a n d  N H jO A c in  C 6H 8 w ith  rem oval of H aO gives cyc/ohcxylidcne- 
cyanoace tic  acid, w hich  is deca rb o x y la ted  a t  130— 140°/50— 70 m m . 
to  A ^cyc/ohexenylacetonitrile  (79% ), b .p . 99°/15 m m . T h is is 
co nverted  b y  N a N H 2- N H 3 an d  th e n  ( I I ) - E t20  a t,  successively , 
— 40°, room  tem p ., an d  th e  b .p . in to  a-A1-cyclohexenyl-AY-n-penteno- 
nitrile (VIII) (19% ), b .p . 85— S7°/l-5  m m ., a-Al-cyclohexenyl-a-allyl- 
Ay-n-pentenonilrile (IX) (40% ), b .p . 107— 108-5°/l-5 m m ., an d  a  
substance, C22H 33N a, m .p . 105— 106°. A t 185° in  N a, (V III) gives
2-allylcyclohexylideneacetonitrile, frac tions, b .p . 121— 122°/10 m m . 
and  122— 123°/10 m m ., con v erted  b y  K O H  as above, w ith  m uch  
hydro lysis, in to  sm all am o u n ts  of (VII) an d  A cO H . A t 175° (IX) 
gives a-2-allylcyc\ohexylidene-Av-a-pentenonilrile (78% ), b .p . 117—  
119°/2 m m ., cleaved as above in to  (VII) (poor yield). A lk y la tio n  of 
C H 21CH-CH2-CN as above gives a-vinyl-a-allyl-AY-n-pentenonitrile 
(X) (31% ), b .p . 103— 104°/35 m m ., w hich  a t  180° in  N 2 yields 
a-allyl-Aae-heptadienoniirile (62% ), b .p . 95— 96°/13 m m ., "whence 
0 3 in  E tO A c an d  th e n  aq . H 2O a a t  100° y ields (C H 3-C 02H)„. D istil#  
ling  H 20  from  C 0 E t2-C N -C H 2-C 02H -N H 40 A c -A c 0 H -C „ H 5 an d  
h e a tin g  th e  p ro d u c t a t  140— 145°/40— 60 m m . gives f)-ethyl-AP-n- 
pentenonitrile (72% ), b .p . 104— 105°/72 m m ., w hich  b y  a lk y la tio n  
gives fl-ethylidene-o.-allyl-n-valcronitrilc (38% ), b .p . 69— 70°/2 m m . 
A t 195° (No), th is  gives y-tnelhyl-f3-ethyl-Aa*-heptadienonitrile (70% ), 
b .p . 100— 101°/11 m m ., w hence 0 3 gives COEt-CHM e-CH2-COaH, 
also o b ta in ed  b y  ozonising COEt-CHM e-CH2-CHlCH2 in  E tO A c. 
W ith  K O H -(V I)-H aO, (X) gives a-vinyl-a-allyl-Ay-n-penlenoic acid 
(54% ), b .p. 108— 110°/2-5 m m ., rearran g ed  a t  185° (N a) in to  a-allyl- 
Aat-n-heptadienoic acid (61% ), b .p . 116— 1 1 8 °/l-5 m m . [w ith  O , gives
(CH2-C O ,H )2l. R . S C-

O xidation of o -cresol to salicylic acid by a lk a li fusion . D. E .
B land  (J. Proc. Austral. Chem. Inst., 1943, 10, 239— 242).— U nder 
th e  m ost fav o u rab le  conditions, th e  m eth o d  of L ock  et al. (A., 1939, 
I I ,  113) gives > ~ 3 1 %  of 0-O H -C jH pC O oH . Y ields of 29— 39%  
are  ob ta in ed  from  a  d ry , in tim a te  m ix tu re  of o-cresol a n d  N aO H  
(3 p a rts ) a t  250°/3 h r. '  A. T . P .
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P hotochem ica l d im érisa tion  of /ran i-c in n am ic  acid . H . I.
B ern ste in  an d  W . C. Q u im by  (J. Amer. Chem. Soc., 1943, 65, 1845—  
1846).— R a p id ly  p p td . o r com m ercial ¿ rans-C H PhlC H -C 02H  gives 
on ly  ^ -tru x in ic  acid  on  exposure  to  su n lig h t, b u t  a f te r  slow recry sta llis­
a tio n  i t  g ives a -tru x ilic  acid. W . R . A.

Synthesis of 3-m ethylpyrogallo laldehyde [2 : 4 -d ihydroxy-3-m eth- 
oxybenzaldehyde]. F . M au th n er (J. pr. Chem., 1940, [ii], 156, 154—  
156).— T he frac tio n , b .p . 145— 155°/12 m m ., of th e  m ix tu re  ob tained  
from  1 : 2 : 3 -C ,H 3(O H )a (100 g.) in E tO H  (200 c.c.), M el (80 g.), and 
K O H  (29-4 g.) in  E tO H  (15(fc.c.) a f te r  10 hr. a t  th e  b .p ., is trea ted  
w ith  bo iling  AcCl an d  th e  p ro d u c t frac tio n a ted . F rac tio n al 
c ry s ta llisa tio n  of th e  m ate ria l, b .p . 160— 180°/12 m m ., from  E tO H  
gives 1 : 2 : 3 -  a n d  2 : 1 : 3-OMe-C6H 3(OAc)2, m .p . 51— 54° (more 
sol.). H y d ro ly sis (dil. N aO H ) th en  affords a  poor y ield  of 2 : 1 : 3- 
OMe-CsH 3(O H )a, m .p . 85— 87°, co n v erted  b y  Zn(C N )2- E t aO -H C l 
in to  2 : 4-dihydroxy-3-methoxybenzaldehyde, m .p . 83— 84° (p-nilro- 
phenylhydrazone, decom p. 250°). H . B.

S tabilisation  of keto-com pounds by acéta lisa tion .— See A., 1944, 
I I ,  33.

cis- and  rra/i.v-8-M ethyl-l-hydrindanone. W . E . B ach m an n  and 
S. K u sh n er (J. Amer. Chem. Soc., 1943, 65, 1963— 1967).— E t
1-hydroxy-2-carbethoxy-2-m ethy lcyc(ohexylaceta te  (prep, im proved 
to  give 88%  y ield  ; cf. C huang  et al., A ., 1935, 859), b .p . 173— 177°/18 
m m ., w ith  SOCl2- C 5H 5N  an d  th e n  K O H -M eO H  gives 2-carboxy-
2-m ethyleyciohexylideneacetic  (I), m .p . 101-8— 103-5°, a n d  2 -carb- 
oxy-2-methyl-AP-zycAohexenylacetic acid (II), m .p . 170-5— 170-8° [?a 
ste reo isom eride  of (I)]. H 2—P t 0 2 co n v erts  (II) in  A cO H  in to  cis-
2-carboxy-2-m ethylcyc!ohexylacetic  acid  ( II I ) , m .p. 161-5— 163° (A., 
1943, I I ,  372, m .p .163— 164°), b u t  (I) gives also  a  sm all a m o u n t of 
th e  trans-acid  (IV), m .p . 173— 174°. T rea tin g  cru d e  (III) w ith 
C H 2N 2 an d  th e n  N a O H -H aO -M eO H  gives eù -2-carbom ethoxy-2- 
m ethyleyeZohexylacetic acid, m .p. 54-5— 60° (C huang et al., loc. cit.), 
w hich  w ith  SOCl2 a n d  a  l i t t le  C 5H SN in  C8H 6 a t  40° an d  th e n  C H 2N 2-  
C 8H e- E t 20  gives a  d iazo-ketone, conv erted  b y  A gaO -M eO H  into 
Me cf5-/?-2-carbom ethoxy-2-m ethylcye/ohexylpropionate, a  syrup. 
C yclisa tion  b y  N aO M e-C eH ,  an d  su b seq u en t tre a tm e n t w ith  boiling 
H C l-A c O H -H aO y ield s c i's-8 -m cthy l-l-hydrindanone , m .p . 38-2— 
39-5°, b .p . 121— 123°/45— 47 m m . (oxime, m .p . 85-5— 87°). H y d ro ­
g enation  (R an ey  N i;  125— 150°/1800— 2000 lb . ;  H aO) of K  H
l-m eth y l-A 2-cyc/ohexene-l : 2 -d ica rb o x y la te  gives trans-1 -m ethyl- 
eyclohexane-1 : 2 -d icarboxy lic  acid, m .p . 214—-214-3° (lit. 210°), 
w hich y ields, as above, tra.ns-2-carbomelhoxy-2-melhylcyc\ohexane-
1-carboxylic acid, m .p. 90— 91-5° a f te r  soften ing . W ith  (COCl)2 in 
C .H » th is  gives th e  acid  chloride, w hich w ith , successively, C H 2N 2, 
Ag2O -M e0 H , a n d  K O H -M e O H -H 20  y ields (IV), m .p . 175— 177-8°, 
w hich  is converted , as above, in to  tra.ns-8-methyl-l-hydrindanone, 
b .p . 108— 109°/20 m m . [semicarbazone, m .p . 234° (b a th  p rehea ted  
to  190°); oxime, m .p . 113— 115-5°]. R . S. C.

R elationsh ip  betw een an ti-m ito tic  action  and  constitu tion  in 
colchicine derivatives. H . L e ttré  a n d  H . F crnholz  (Z. physiol. 
Chem., 1943, 278, 175— 200 ; see also A., 1944, I I I ,  92).— Colchiceine 
(in CHCl,) an d  th e  d iazoalkane  (in E t aO) give th e  am orphous 
methyl-, m e lts  from  ~ 130° (p robab ly  n o t id en tica l w ith  colchicine), 
ethyl-, m e lts  from  ~110°, « -p ropy l-, m e lts  from  98°, an d  «-bu ty l- 
colchiceine, m elts  from  90°. p -Anisyl 3 :  4 :  5-trimethoxystyryl 
ketone, m .p . 134° [from  3 : 4 : 5 : l-(O M c)3CsH 2-CHO (I) a n d  p- 
OMe-CnHj-COM e in  E tO H  +  M eO H -N aO M e], is  reduced  (H a, P t- 
b lack , A cO H ) to  th e  /3-3 : 4 : 5 - tr im e th o x y p h en y le th y l ke tone , m.p. 
98°, th e  oxim e, m .p. 102°, of w hich  is reduced  (N a -H g , E tO H - 
AcOH) to  a-p-anisyl-y-3 : 4 : 5 -trim e th o x y p h en y lp ro p y lam in e  (Ac 
d eriv a tiv e , m .p . 88°). Ph 3 : 4 :  5-trimethoxystyryl ketone, m .p . 137°, 
sim ila rly  leads to  a-phenyl-y-3 : 4 : 5 -trim ethoxypheny lp ropy lam ine  
(Ac d e riv a tiv e , m .p . 137— 138°). Pl-Acetyl-a-p-anisyl-, m .p . 112°, 
an d  -a-phenyl-y-3 : 4-dimethoxyphenyl-, m .p . 122°, -a-phenyl-y-p- 
anisyl-, m .p . 117°, -y-phenyl-a-p-anisyl-, m .p. 115— 117°, -ay-di-p- 
anisyl-, m .p . 114°, an d  -o.y-diphenyl-propylamine, m .p . 88— 89°, are 
sim ila rly  ob ta in ed . N-Acetyl-a-p-anisylelhylamine, m .p . 74— 75°, 
an d  th e  Ac, m .p. 91— 92° (lit. 93— 94°), propionyl, m .p. 79°, n- 
butyryl, m .p . 80— 81°, an d  isovaleryl d e r iv a tiv e , m .p . 104°, of 
3 : 4 : 5 : l-(O M e)3C 0H 2-[CH2]2-N H 2 (m escaline) a re  described . 7- 
N itro -4 '-m e th o x y stilb en e  is reduced  (Zn d u s t, E tO H -A cO H ) to  the 
co rresponding  oxim e, w hich  w ith  H 2- P t 0 2- E t 0 H - H 2C20 4 gives a- 
p h en y l-/i-p -an isy le thy lam ine (as oxalate, m .p . 197°; Ac derivative , 
m .p. 150°). 7 -N itro -3 ' : 4 '-d i- an d  -3 ' : 4 ' : 5 '-tri-m eth o x y stilb en e  
s im ila rly  afford a-phenyl-jS-3 : 4-di- an d  -3 : 4 : 5 -tri-m ethoxyphenyl- 
e th y lam in e  (Ac d e riv a tiv e s , m .p . 143— 144° an d  153— 154°, re­
spec tively ). p-OM e-C0H 4-CH2-NO2 an d  (I) in  E tO H -N H „M e give
l-nitro-4 : 3 ' : 4 ' : 5'-tetramethoxystilbene, m .p. 137°. H . B.

New p repara tion  of hydroxy-arom atic  ketone. I .  M onoketones.
S. S. Is rae ls tam  an d  H . S tephen . II. D iketones. S. S. Israelstam  
( / .  S. African Chem. Inst., 1943, 26, 41— 48, 49— 53).— I. A trace 
of conc. H 2S 0 4 is ad d ed  to  a n  equim ol. m ix tu re  of A caO a n d  a  phenol 
co n ta in in g  tw o  o r m ore O H  groups in  th e  meta p o sitio n  ; th e re  is an 
im m ed ia te  rise  in  tem p , of ~ 6 0 °, a f te r  w hich th e  m ix tu re  is heated 
a t  130° fo r 15 m in .;  th e  p ro d u c t is boiled  w ith  H 2S 0 4- E t 0 H  to 
h y d ro ly se  a n y  O-Ac d e riv a tiv e . T h u s  a re  o b ta in ed  : 2 : 4 : 1 -

48A II— in , HOMOCYCLIC.
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(OH)2C6H 3-COMe, m .p. 146°; 2 : 4 :  l-(O H )2C„H3-COEt, m .p . 99°; 
2 : 4 :  l-(O H )2C 6H 3-COPra, m .p . 69°, a n d  i ts  4-Me, m .p. 32-5°, and
2-Me, m .p. 09°, e th e rs ;  2 : 4 :  l-(O H )2C .H 3-COPh, m .p. 144°; 
2 : 4 :  l-(O H )2C „H 3-CH2Bz, m .p . 114— 115°; 2 : 4 : 6 : 1- 
(OH)3C„H2-COMe, m .p . 213— 214°; 2 : 4 : 6 :  l-(O H )3CnH„-COEt,
m.p. 170— 171°; 2 : 3 : 4  : l-(O H )3C .H 2-COMe, m .p. 169— 170;
2 : 3 : 4 :  l-(O H )3C 6H 2-COEt, m .p . 126— 127°; 2 : 6 : 4 : 1-
(OH ),CaH 2Mc-COMe, m .p: 146°; 2 : G-dihydroxy-4-mcthylpropio-
phenone ( +  H 20 ) , m .p . 129° (G-Me ether, m .p . 75°); 2 -hydroxy-G- 
methoxy-4-melhylacetophenone, m .p . 81°; 2 : 4 : 6 : 1- 
(OH)2C BH 2M e-COEt, m .p . 122°. T h e  "  ph lo race to p h en o n e  ”  of 
Hoesch (A., 1915, i, 820) is th e  co rresponding  k e tim in e  su lp h a te . ■

II . In c rease  in  th e  re la tiv e  p ro p o rtio n s of acid  an h y d rid e  an d  
conc. I-I,S04 re su lts  in  th e  in tro d u c tio n  of tw o acy l g roups. T h u s 
resorcinol affords a  m ix tu re  of 2 : 4-, m .p. 92°, an d  4 : 6 -d iacety l- 
resorcinol, m .p . 182° (Me2 ether, m .p. 171°); sim ila r m ix tu re s  a re  
obtained from  resorcinol, AcCl, a n d  conc. H 2S 0 4 an d  from  m- 
C9H 4(OAc)2 an d  h o t conc. H 2S 0 4. 4 : 6 -  an d  2 : 4 -D iprop ionyl-
resorcinol, m .p. .125° an d  81°, respec tive ly , are  o b ta in ed  sim ila rly . 
All th e  follow ing d ik e to n es give a  red  colour w ith  IfeCl3 in  E tO H  : 
diacetylphloroglucinol, m .p. 153°; dipropionylphloroglucinol, m .p.
137— 138°; 4 : 6 -d iacety lpyrogallo l, m .p . 188° (d iace ta te , m .p . 218°);
4 : G-dipropionylpyrogallol, m .p . 186°. H . W .

B iochem istry  o£ the  low er fungi. VI. Synthesis of fu m igatin . T.
P oste rn ak  a n d  H . W . R uelius (Helv. Chim. Acta, 1943, 26, 2045—  
2049).— 3 : 5 : 4 : l-(O H )2C 9H 2(OMe)-CHO is h y d ro g en ated  in  abs. 
E tO H  co n ta in in g  P t 0 2 to  3 : G-dihydroxy-4-methoxybenzyl alcohol (I), 
m.p. 177— 178°, o r in  g lacial A cO R  co n ta in in g  P d -b lack  to  3 : 5-di- 
hydroxy-i-methoxytoluene (II), m .p. 135— 136°, also o b ta in ed  un d er 
these cond itions from  (I). (II) is co n v erted  b y  am y l n i tr i te  th ro u g h  
the K  sa lt  in to  2-nitroso-3 : 5-dihydroxy-4-methoxytoluene, m .p . 118° 
(decomp.), reduced  c a ta ly tic a lly  or b y  N a 2S20 4 to  th e  u n s ta b le  
am ine w hich is im m ed ia te ly  oxid ised  to  fu m ig a tin  [3-hydroxy-4- 
m ethoxy-2 : 5 -to luqu inone], m .p. 113— 113-5°. H . W .

B iochem istry  of th e  low er fungi. V. New syntheses of phoenicin 
and ijophcenicm . T . P o s te rn ak , H . W . R uelius, and  J . T ch ern iak  
(Helv. Chim. Acta, 1943, 26, 2031— 2044).— 4 : 1 : 3 : 5- 
N 0 2-C„H2M e(O H )2 is co n v erted  b y  M e2S 0 4 a n d  N aO H  in to  4-nilro- 
3 : 5-dimethoxytoluene, m .p . 147—-147-50, reduced  (H 2- P t 0 2-a b s .  
E tO H ) to  th e  4 -N H 2-com pound, m .p . 64— 65° (H sulphate), w hence 
the 4 -i-com pound , m .p. 96— 97°. T h is is tran sfo rm ed  b y  a c tiv a te d  
Cu (Adam s) a t  170— 210° in to  2 : 6 : 2 ' :  G'-telramethoxy-4 : 4 '-di- 
methyldiphenyl, m .p . 145— 146°, w hich  w ith  H N 0 3 (d 1-4) in  Ac20  
a t —10° affords 3 : 3'-dinilro-2 : 6 ; 2 ' :  G'-tetramethoxy-i : 4-dimethyl- 
diphenyl, m .p. 197— 198°, reduced  to  th e  3 : 3'-(Ar/ / 2)2-com pound, 
m.p. 168° o r ( + 2 H 20 )  m .p . 132— 134° (evo lu tion  of steam ) and , 
after resolid ification , m .p . 168°; th is  can  be  d iazo tised  n o rm ally  w ith  
p roduction  of re la tiv e ly  v e ry  s tab le  sa lts . I t  is oxidised b y  N a ,C r20 7 
and H 2S 0 4 to  2 : 2'-dimethoxy-4 : 4 '-dimethyldiphenyl-3 : 6 : 3 ' :  6 '- 
diquinone (phoenicin Me2 ether), m .p. 131— 132°, id en tica l w ith  th e  
com pound o b ta in ed  from  phoenic in  (I), A g20 ,  an d  M el an d  h y d ro ­
lysed to  (I) b y  2 % N a 2C 0 3 a t  100°. 4 -Iodo to luqu inone  is conv erted  
by T h ie le’s reag en t a t  room  tem p , in to  a  m ix tu re  of 4-iodo-2 : 3 : 5-
(II), m .p. 154— 155°, an d  4-iodo-2 : 5 : G-triacetoxyloluene (111), m .p.
117-— 118°, w hich  re ta in s  a  tra c e  of (II). (II) is tran sfo rm ed  by  
activated  Cu in to  leucophoenicin h ex a-ace ta te  (IV), m .p . 200— 201°. 
Leucoisophoonicin h ex a-ace ta te , m .p . 178— 181°, is ob ta in ed  
sim ilarly from  (III)  o r b e tte r, to g e th e r w ith  (IV), from  an  equim ol. 
m ixture of (II) and  ( II I) . (II) is  p a r tly  h y d ro lysed  b y  H C l-M eO H  
to 4-iodohydroxyaiacctoxytolucne (V), m .p. 173— 175°; p a r tia l  
hydrolysis follow ed b y  m eth y la tio n  (CH2N 2) lead s to  4-iododi- 
acetoxymethoxytoluene (VI), m .p . 164° [also ob ta in ed  b y  m e th y la tio n  
(CH2N 2 in E t20 )  of (V)j, a n d  4-iodoacetoxydimethoxytoluene, m .p.
82— 84c. (VI) is co n v erted  b y  a c tiv a te d  Cu in to  tetra-acetoxydi- 
methoxy-4 : i ’-dimethyldiphcnyl, m .p . 171° (also a n  u n s ta b le  form , 
m.p. 149°), w hich  is conv erted  b y  hyd ro ly sis  follow ed b y  ox id a tio n  
by FeCI3 in to  (1). P a r t ia l  h y d ro ly sis  (HC1 in  abs. M eOH) of (III) 
gives 4-iodohydroxydiacetoxytoluene, m .p. 196— 198°, tran sfo rm ed  b y  
CH21S!2 in to  th e  co rrespond ing  O iUe-com pound, m .p. I l l — 113°. 
riexamethyl-leucophcenicin, m .p . 123°, is o b ta in ed  b y  tre a tin g  leuco- 
phcenicin w ith  Me2S 0 4 an d  N aO H  in  presence  of N a 2S20 4. Hexa- 
\nethyl-leucoisophcenicin, m .p. 85— 86°, is o b ta in ed  analogously  an d  
is converted  b y  H N 0 3 (d 1-4) in  AcaO a t  —10° in to  a  (Af02)2-deriv - 
ative, m.-p. 154°. Leucbisophoenicm  is conv erted  b y  bo iling  H B r 
(d 1-5) in to  anhydroleucoisophcsnicin, m .p . 290— 291° (block).

H . W .

IV .— S T E R O L S  A N D  S T E R O ID  S A P O G E N IN S .

Oxidative degradation  of neoergosteryl ace ta te . R . P . Jaco b sen  
(J-Amer. Chcm. Soc., 1943, 65, 1789— 1792).— T h e  a c e ta te  (I), m .p .
118— lM)?, of neoergostero l (m odified p rep , from  b iserg o sta trien o l in 
boiling « -C jH jp O H -N j) , m .p . 152-5— 154° (lit. 151— 152°), [aft®
— 10° in CHC13, w ith  successively O s 0 4- E t 2O a t  room  tem p ., aq . 
E t0 H -N a 2SO3, an d  H I 0 4 in  E t aO co n ta in in g  a  l i t t le  M eOH a t  15° 
gives a-3(/J)-hydroxy-A5:7:S-oestratrien-17-y lprop ion ic  acid  (II),

+ 0 -5 H 2O, m .p. 206-5— 208-5° (R em esov, A ., 1938, I I ,  18, m .p. 
210— 212°), [a]J? - 7 °  in  COMe2 [Me e s te r  ( III) , m .p . (air-dried) 
173— 175°, (dried a t  110°/vac.) 174— 176-5°], also o b ta in ed  (m .p.
203-5— 206°) from  (I) b y  0 3 in  2 : 1 A cO H -C C l4 in  6-5— 9%  yield  (cf. 
loc cit.). W ith  h o t A c20 - C 5H 6N an d  th e n  C H 2N 2, (II) gives i ts  Me 
es te r  a c e ta te  (IV), m .p. 159-5-—161-5° (loc. cit., m .p. 144— 145°). 
(IV) w ith  M g P h B r-E t20 -P h M e  gives aa-diphenyl-fi-3{fi)-acetoxy- 
A5:7 ■'‘-cestratrien-l'l-yl-n-propyl alcohol, + 0 -5 H 2O, m .p. 112— 120° 
(effervescence), d e h y d ra ted  b y  Ac20 - C 5H sN an d  th e n  boiling  Ac20  
(a little )-A c O H  to  aa-diphenyl-l}-3(fl)-acetoxy-Ai:7 '■',-aeslralrien-17-yl- 
A°-propene (16% ), m .p. 197— 201°, [aft? + 1 7 1 °  in  CHC13. W ith  
M gM el in  P h M e -E t.O , (III) gives y-3(fl)-hydroxy-tx'-7 :,-cestratricn- 
n-yl-p-methyl-n-butan-p-ol (V), m .p . 179— 183°, M i,9 - 2 7 °  in  CHC13, 
w hich w ith  Ac20 - C 5H 5N a t  room  tem p , gives th e  3(fl)-acetate, m .p.
127— 130°. T h is  is d e h y d ra ted  b y  A cO H  +  a  l i t t le  A caO a t  150— 
155° (less w ell, A c20 -Z n C l2 or an h y d . H 2C20 4), to  y-3(fl)-acetoxy- 
A5:7 ■9-osstratricn-ll-yl-p-mcthyl-dka-n-butene (VI), m .p . 135—-136°, 
[a]n —14° in  CHC13 [corresponding 3(/5)-3' : 5'-dinilrobenzoale, m .p. 
252— 255° (decom p.)]. W ith  O s 0 4-  and  th e n  H I 0 4- E t aO, (VI) gives, 
a f te r  hydro lysis, a-3(f})-hydroxy-&!,'-7'-, -asslratrien-17-ylethyl Me 
ketone, m .p. 177—-181°, [a]{,9 —22° in  c H d 3 (acetate, m .p . 148— 
152°), w hich  w ith  M g M eI-P h M e -E t20  gives (V), th u s  p ro v in g  th e  
s tru c tu re . M .p. a re  corr. R . S. C.

Steroid excretion  in  a  case of adrenocortical carc inom a. I. Iso l­
a tio n  of a  A5-androstene-3()3) : 16 : 17-trio l. FI. IT irschm ann  (J. 
Biol. Chcm., 1943, 150, 363— 379).— U rin e  o b ta in e d  from  a  b o y  w ith  
adenocarc inom a of th e  a d ren a l co rtex  is h y d ro ly sed  b y  bo iling  w ith  
HC1; i t  is e x tra c te d  w ith  E t sO an d  th e  17-keto-stero ids in  th e  
n e u tra l frac tio n  a re  d e te rm in ed  (m ethod  : Callow  et al., A ., 1938, I I I ,  
905). T h e  n e u tra l frac tio n  is e x tra c te d  w ith  C „H 9 an d  th e  insol. 
residue affords As-androslene-3(p) : 16 : 17-triol (I), C 1DH 30O3, m .p . 
267— 270° (decom p.). A c20 - C 5H 5N a t  room  tem p , gives th e  tri­
acetate (II) , m .p . 189-5— 191°, [a]J? - 1 0 2 °  in  95%  E tO H ; th e  
m o th er-liq u o rs  (ch ro m ato g rap h ic  sep a ra tio n ) y ield  a  diacetale, m .p. 
183— 187°, an d  3-monoacetate ( I I I ) , m .p . 243— 245°, b o th  of w hich  
a re  hyd ro ly sed  b y  aq . N aO H -M eO H  a t  room  tem p , to  (I), 
+ 0-5M eO H , m .p . 266— 270° (dccom p.). H y d ro g en a tio n  (P d -  
C aC 0 3; E tO H ) of (I) affords androstane-3(p) : 16 : 17-triol (IV), 
m .p . 256— 260° (d ig ito n id e ); i ts  triacetate, m .p . 175-5— 176-5°, 
[°]f? —44° in  95%  E tO H , is o b ta in ed  b y  h y d ro g e n a tin g  (II). (I)
a n d  H I 0 4,2 H 20 - a q .  d io x an  (in N 2) a t  room  tem p , give a  product, 
m .p . 131— 134°. C r0 3-A cO H  a t  room  tem p . (21 h r.) c o n v ert (IV) 
in to  3-ketoajtioaM obilianic acid  (V), m .p . 253— 256°, w hich  is also  
ob ta in ed  from  ¿soandrosterone  as follow s :■ N aO M e-M eO H -PhC H O  
afford \G-benzylideneandrostan-3(p)-ol-\7-one, m .p. 181-5— 182-5°; 
i ts  acetate, m .p . 237— 238°, a n d  C r0 3-A cO H  a t  60° y ield  )3-3-hydroxy- 
aetioa/fobilianic acid, new  m .p . 254— 257° (decom p.), co n v erted  b y  
C r0 2-A c O H  a t  room  tem p , in to  (V). ( I l l )  w ith  successively  B r -  
A cO H , C r0 3-A cO H  a t  room  tem p ., an d  COMe2- N a I  gives,j3-3- 
hydroxy-A 5-ietiobilienic acid , form s, m .p . 232— 236° an d  247— 255°, 
o r a f te r  a ce ty la tio n  (Ac20 - C 5H 5N), /?-3-acetoxy-A6-£ctiobilienic 
an h y d rid e , m .p . 186— 188°. (I) is  n o t id en tica l w ith  t h a t  described  
b y  B u te n a n d t et al. (A., 1939, I I ,  165) o r S todo la  et al. (A., 1942, I I ,

• 104), th e re  be ing  p ro b a b ly  a  d ifferen t sp a tia l  a rra n g e m e n t a t  C<le) 
o r  C(17) (or b o th ). (I) could  n o t  be e x tra c te d  from  th e  u rin e  p rio r 
to  h y d ro lysis. M .p. a re  corr. A. T . P .

Pho tochem ica l tran sfo rm a tio n  of a + u n s a tu ra te d  stero id  ketones 
under th e  influence of u ltra -v io le t ligh t. I I .  A. B u te n a n d t a n d  L . 
P o sch m an n  (Ber., 1940, 73, [B], 893— 897 ; cf. A ., 1939, I I ,  328).—  
E x p o su re  to  u ltra -v io le t l ig h t of cho lestenone in  p u re  he,xane in  
absence of a ir  gives lum icholestenone, [a]|,3 + 3 6 °  to  + 3 7 °  (11— 12% ), 
an d  4 %  of cho lestenonepinaco l (I) (A, R  =  C8H 17), [a]7) + 1 0 3 °  in  
CHC13. (I) does n o t  e x h ib it  a b so rp tio n  in  th e  u ltra -v io le t an d  hence 
is s ta b le  to  fu r th e r  ir ra d ia tio n  in  h ex an e  o r C BH„. I n  C H C l3 in  
su n lig h t i t  passes in to  th e  h y d ro carb o n  (B , R  == C8FI17), m .p . 244—

O H . («.)

246° (block) (sligh t decom p, a t  170°), [a]f? —230° in  CHC13. T he 
change is ascribed  to  th e  c a ta ly tic  influence of HC1 deriv ed  from  
dccom p. of CHC13; i t  a lso  occurs in  E tO H  o r  C ,H e co n ta in in g  a  
trac e  of HC1 in  absence of lig h t. A nalogously , te s to s te ro n e  p ro ­
p io n a te  (II) in  C 5H s-h e x a n e  (1 : 10) affo rds lu m ite s to s te ro n e  
p ro p io n a te  (II), m .p . 350— 355°, an d  th e  pinacol (A, R  =  O -C O Et), 
m .p . 223° a f te r  so ften ing , [a]!,3 + 7 5 °  in  CHC13, a lso  ob ta in ed  b y  
re d u c tio n  of (II) b y  N a -H g  in  96%  E tO H  a n d  d eh y d ra ted  b y  
rep ea ted  d isso lu tio n  in  E tO H  or in so la tio n  in  CHC13 to  th e  com­
pound (B , R  =  O -C O Et), m .p . 275— 280°, decom p. > 2 3 0 ° , [a]?? 
- 2 7 2 °  in  CHC13. H . W .

B arb ie r-W ie lan d  degradation  of 3 -hydroxy-12-ketocholan ic  acid.
B. R iegel a n d  R . B. M offett (J. Amer. Chem. Soc., 1943,
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65, 1971—1973).—Steric hindrance at the 12-CO allows applic­
ation of the Barbier-Wieland degradation in the 3-hydroxy- 
12-ketocholanic acid series. A little AcCl in MeOH at the b.p. 
and then room temp, or PrfOH at room temp, converts 3-hydr- 
oxy-12-ketocholanic acid into the Me (I), m.p. 111-5—113-5° 
(lit. 110—111-5°), or PrP ester, m.p. 149-5—151°, respectively. 
With MgPhBr in boiling E t20-C„H, and then, best, 7-5% KOH- 
MeOH, (I) gives diphenyl-3-hydroxy-\2-kelonorcholanylcarbinol (II) 
(32%), m.p. 215—216-5°, converted by boiling Ac20-AcOH into 
aa-diphenyl-f}-l2-keto-3-aceioxybisnorchanyhthylene (III), m.p. 180-5— 
182°, which with Cr03-Ac0H-CHCl3 at ~35° and then boiling aq. 
NaOH gives 3-hydroxy-12-ketonorcholanic acid, m.p. 248—250° 
(Meester, m.p. 149-5—151°). ThecrudeH succinate, m.p. 97—115°, 
of diphenyl-3 : 12-dihydroxynorcholanylcarbinol (IV), m.p. 114— 
119°, with Cr03-aq. AcOH at room temp, and then boiling KOH- 
MeOH gives (II), m.p. 214—215°., Ac20-AcOH and then 10% 
KOH-MeOH converts (IV) into aa-diphenyl-fi-Z : 12-dihydroxybis- 
norchotanylethylenc, +0-5MeOH (retained at 78°/l mm.), m.p. 108— 
110°, which with (CH2-C0)20  in C5H 5N at 100° (5 min.) and then 
room temp. (24 hr.) gives the 3-H  succinate, m.p. 198—201°, con­
verted by Cr03-A c0H -H 20  at 0—5° and then boiling KOH-MeOH 
into aa - diphenyl - f} - 3 - hydroxy - 12 - ketobisnorcholanylethylene,
4-0-5EtOH (retained at 7S°/1 mm.), m.p. 158—159° [acetate =
(III), m.p. 181-5—182-5°]. M.p. are corr. R. S. C.

Bile acids and related substances. XXV11. a-Oxides of the two 
3-hydroxy- and the S-keto-A^-cholenic acid. G. H. Ott and T.
Reichstein (Helv. Chirn. Acta, 1943, 26, 1799—1815).—Me 3-keto- 
An -cholenate (I) is hydrogenated (Raney Ni) in alkaline medium and 
then esterified (CH2N3) and acetylatcd to a mixture of Me 3(a)- (II), 
m.p. 119—121°, and Me 3()3)-acetoxy-A11-cholenate (III), m.p. 149-— 
151°, separated from one another by chromatography over A120 3. 
Gradual addition of an aq. solution of NHBrAc and NaOAc,3H20  to
(II) in COMe. at 55—30° and chromatography of the product over 
A1,03 gives the corresponding dibromide, M e 11(a) : 12(a)-<m'i?o-3(a)- 
acetoxycholanale (III), m.p. 154—155° [a]}? 4-62-0°±2° in COMc2, 
and Me 12-kcto-3(a)-acetoxy-A’-cholenate (V), m.p. 146-—148°, 
ML4 + 100-0°±2° in COMe2. The formation of (IV) and possibly 
of (V) is due to tho intervention of the A120 3. Under somewhat 
modified conditions (II) is converted by NHBrAc in aq. COMea con­
taining Na0Ac,3H20  or in C5H 5N-C6H„ into M e V2-bromo-\l(a)~ 
hydroxy-3(a)-acetoxycliolanate (VI), m.p. 201-—203°, [a]JJ +70-5°±2° 
in COMe2. (VI) is unchanged by boiling C5H 5N or by A120 3 which 
has been washed with dil. HC1 and hot MeOH and dried at 250° but 
converted into (IV) by A120 3 in presence of a little C6H 5N or by 
technical A120 3 containing alkali. Zn dust and boiling AcOH or 
Zn-Cu in AcOH is without action on (VI). Hydrogenation at 
50°/100—-115 atm. in MeOH-C5H tN containing Raney Ni causes 
some formation of (IV). (VI) is oxidised by Cr03 in AcOH-CHCl3 to 
M e . V2-bronio-\l-keto-3(a)-aceloxycholanatc, m.p. 183—185°, [a]})5
4-13-0° ±2° in COMe2, debrominatcd by Zn dust in warm AcOH to 
Me ll-keto-3(a)-acetoxycholanatc, m.p. 131—133°. (VI) is trans­
formed into (IV) by KOH-MeOH at room temp, followed by re- 
esterification (CH2N,), or by technical A130 3 containing alkali. 
Short treatment with boiling AcOH leaves (IV) almost unchanged 
whereas longer treatment results in yellow, amorphous materials. 
Cr03 in AcOH oxidises (IV) at room temp, to an unidentified neutral 
substance, m.p. 131—138°. Boiling H2S04~Mc0H followed by re- 
methylation and acétylation transforms (IV) into a product, m.p.
131—133°. (IV) is hydrogenated (120—145°/~150 atm.; Raney 
Ni-MeOH), then re-methylated and acetylated, to Me ll(a)-hydroxy- 
3(a)-acetoxycholanate, m.p. 147—149°. (I), NHBrAc, and 
NaOAc,3H20  in aq. COMe3 afford Me 12-6n»»o-l 1 (a)-hydroxy-‘A- 
ketocholanate, m.p. 166—167°, [a]j,8 4-48-9°±2° in COMe2, converted 
by technical A120 3 containing alkali into Me 3-keto-ll(a) : 12(a)- 
oxidocholanate (VII), m.p. 121—122°, [a]],7 +34-0°+2° in COMe3.
(III) is converted by NHBrAc and Na0Ac,3H20  in aq. COMe2 or by 
NHBrAc in C„H0 containing C5H 3N into M e 12-bromo-l 1(a)- 
hydroxy-3(fl)-acetoxycholanaie (VIII), m.p. 196—198°, [a]},8 4-50-4o±2° 
in COMe,, with (probably) some of the dibromide. (VIII) is oxidised 
to Me \2-hromo-\\-keto-3(fï)~acetoxycholanate, m.p. 226—227°, 
[aljf —7-3°±2° in COMe2, debrominated to Me 1 l-keto-3(j3)-acetoxy- 
cholanate, m.p. 174—175°. Technical A120 3 transforms (vm) into 
M e 11(a) : \2(a)-oxido-3(f3)-acetoxycholanate (IX), m.p. 151—152°, 
[a]j? 4-39-9°±  1° in COMe,; the change is also conveniently effected 
by KOH-MeOH followed by méthylation (CH2N2) and acétylation.
(IX) is hydrolysed, esterified (CH2N2), and then oxidised to (VII), 
also obtained analogously from (IV). M.p. are corr. (block) ; limit 
of error ±2°. H. W.

Isomérisation of 17-hydroxy-20-keto-steroids. IV. Reaction of 
3(/3) : 17(a)-diacetoxyn//opregnan-20-one with magnesium methyl 
bromide. C. W. Shoppee and D. A. Prins (Helv. Chitn. Acta, 1943, 
26, 2089—2095).—Addition of 3(/8) : 17(a)-diacetoxya//opregnan- 
20-one (1) in E taO-dioxan to MgMeBr in boiling E t20  followed by 
treatment of the product with Ac20-C 5I i5N at room temp, gives 
unchanged material, small amounts of a substance, m.p. ~265°, 
17(a) : 20-dihydroxy-3(fl)-acctoxy-20-methylaïlopregnane (II), m.p.
168—170°, and 17a (/3) -hydroxy-3 (/¡)-acctoxy-17a-methyl-Î)-homo-

androstan-17-one, m.p. 159—160°, [a]J,8 — 33°4=3° in COMe2. 
Oxidation by (II) by Cr03 in AcOH at room temp, and hydrolysis of 
the neutral portion of the product leads to Aans-androsterone, thus 
affording direct proof that (I) belongs to the aWopregnane series. 
M.p. are corr. (block); limits of error ~ ± 2 °. H. W.

Steroids and sex hormones. LXXXVII. a//oPregnan-3(jS)-ol- 
21-al-20-one and pregnan-3(/J)-ol-21-al-20-one. Testalolone. L.
Ruzicka, V. Prelog, and P. Wieland (Helv. Chitn. Acta, 1943, 26, 
2050—2057).—3(j3)-Acetoxya2tioa/focholanic acid is converted 
through the acid chloride and diazo-ketone into 21-chloroaffo- 
pregnan-3((3)-ol-20-one, m.p. 152—153°, which with hot C6H 5N 
gives the pyrid in ium  salt, C28H10O3NCl, m.p. 273—274“ (decomp.) 
(also -)-lH20), converted by p-N O-C „H4-NMea into the nitrone, 
m.p. (indef.) 119—120°, which is hydrolysed by HC1 to aMopregnan- 
3(fl)-ol-21-al-20-one (I) [monohydrate, m.p. 155°, softens a t 136°, 
[a]D -)-92-7°±3° in CSH 6N, giving after desiccation at 90°/high vac. 
a semihydrate, [a]D 4-87-5°±3° in C5H 6N ; dioxime, m.p. 246—249° 
(dccomp.); M e2 acelal, m.p. 113—115°, [a]D 4-llT5°4;3° in CHC13]. 
Similarly 3(/J)-acetoxyaetiocholanic acid is converted into 21 -chloro- 
prcgnan-3(f})-ol-20-one, m.p. 184—185°, [a]D -fll6-6°±2° in CHC1S, 
transformed through the pyridinium  chloride, m.p. 284° (decomp.), 
into pregnan-3(P)-ol-21-al-20-one (II) [monohydrate, m.p. ~143°, 
softens at 127°, [a]D 4-103°±3° in CjFI.N ; semihydrate, m.p. 129— 
147° [a]D 4-103°±3° in C6H 6N ; dioxime, m.p. 217—223° (decomp.); 
M c2 acetal, m.p. 126—129°, [a]D -|-132°±10° in CHC13]. (I) and
(II) are oxidised by H I04 to 3(jS)-hydroxya:tioalio-, m.p. 245—247°, 
and 3()3)-hydroxy«etio-cholanic acid, m.p. 224—225-5°, respectively 
and by CrOs in AcOH to the corresponding keto-acids. Neither (I) 
nor (II) is identical with testalolone (A., 1936, II, 644). M.p. are 
corr. H. W.

Pyridazine derivative of cholestanedione. K. Bursian (Ber., 1940, 
73, [B], 922—923).—Contrary to Noller (A., 1940, II, 18) the 
pyridazine derivative (1) of cholestanedione is a well-defined cryst. 
compound. I t  lias m.p. >200° to a brown liquid, softens and 
darkens at 170°. The vals. for the mol. wt. in CJ0HS, C„H0, PhOH, 
and exaltone do not reach the high data recorded by Noller but 
show ill-defined association varying from solvent to solvent and 
never indicating double the expected formula so that only the 
formula C27H14N2 is possible. Solutions of (I) in boiling C6H 6 are 
turned brown by passage of air whereas (i) can be. subjected to 
protracted heating in a high vac. a t ~180° without suffering change; 
at ~200° it melts to a brown liquid which does not form a sublimate.

H. W.

V.— TERPENES AND TRITERPENOID SAPOGENINS.

Condensation of dipentene dihydrochloride with phenol. A. Zinke 
and H. Hônel [with O. Bcnndorf, R. Dreweny, and E. Ziegler] (]. 
pr. Chem., 1940, [ii], 156, 97—102).—Dipentene dihydrochloride (I), 
PhOH, and a little A1C13 or ZnCl2 at 40—65° give a resinous product 
from which CH2C12 or C0H„ extracts 1 : 8-di-p-hydroxyphenyl- 
menthane (4-H20) (II), m.p. 166° (diacetate, m.p. 122°; dibenzoate, 
m.p. 169-7° ; di-p-bromobenzoate, m.p. 208-8°), which does notresinify 
when heated, could not be dehydrogenated, and is oxidised by 
HN03 (d 1-1) a t 150° to picric acid. Halogénation of (II) gives no 
cryst. products. Resinous products are obtained from (I) and 
resorcinol or guaiacol ; C„H6-A1C13 gives resin and some 1 : 3-di- 
phenylmenthane, m.p. 242-5°. H. B.

Syntheses in the pinane series. G. Komppa (5 Nordiske Ketni- 
kertnode, 1939, 213—214).—The total synthesis of a- (I) and S-
pinene (II), starting from R(C02H)2 (III) (R =  -C H < ™ ^ > C H -) ,
has been accomplished in the following stages : (III) via the an­
hydride and Me H ester gave CO.Me-R-COCl, and thence, with 
ZnMel, COaMe-R-COMe, and then (Reformatsky) 
C02Me-R-CMe(OH)-CH2-C02Me (IV). H20  was split off from (IV)
with SOCl2 to give C02Me-R-CMelCH-C02Me, catalytically hydro­
genated to C02H-R-CHMe-CH2-C02H, the Pb salt of which on dry 
distillation gave verbanone (V). Reduction of (V) (Na-EtOH) gave

4 H*0H , which with S0C12-C5H 5N gave (H). (V) with

NaNH2-C 02 gave C8H 14< ^ ^ . qq h , which was electrolytically

4 H*0H
H-CO H’ losinS (Ac20) to  yield

CsH 14<Cq!qo H and thence (Curtius) C8H 14< j J 2, converted into
(I) by known methods. (Cf. A., 1942, II, 147.) M. H. M. A.

Mechanism of the sulphonation of camphor. P. Lipp and H. 
Knapp (Ber., 1940, 73, [£], 915—921).—The (incorrect) hypothesis 
that the by-product (I) obtained by Frèrejacque (A., 1926, 1251) in 
the sulphonation of camphor (II) is a mixed anhydride of camphor-
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enolsulphuric acid and AcOH suggests that Reychler’s acid (III) is 
obtained according to the scheme :

--¿■O R  —-> CHa— 1—¿-OR — >
1 . 
c h 2

/ 1 /
fi OH-C-CHa-S03H
CHa c

Hi / ° !
/ N o r

(ii)

CHj-SOjH
(R — H, Ac, or S03H). In support of this hypothesis it is shown 
that (III) is obtained from 1-hydroxycamphene (IV) and AcaO- 
HaS04 more rapidly than from (II). (I) yields AcOH but no trace
of H2S04 under the influence of Ba(OII)a and hence is an acetate but 
not a H sulphate. Further it is resistant to KMn04 in COMe2, does 
not absorb Br in CHC13, and cannot be catalytically hydrogenated; 
it is therefore saturated and is not an intermediate compound in the 
sulphonation of (II). The tert. nature of OH in (IV) is established 
by the positive Wienhaus' reaction and by the resistance of (IV) to 
the formation of a p-nitrobenzoate. Attempts to establish the 
presence of the semicyclic ethylenic linking in (IV) by fission with 
0 3 to CH02 and hydroxycamphenilone show that ketonisation to (II) 
takes place more rapidly than ozonisation. I t  is, however, readily 
hydrogenated giving l-hydroxyisocamphane (V), m.p. 113-5—-114°. 
Attempted methylation of (V) with Ag„0 and Mel leads to (II), the 
Ag20  behaving as a dehydrogenating agent. (V) has the constitution 
assigned by Kresstinski et al. (A., 1937, II, 253) to their tsoborneol. 
Since (V) has quite different properties from those of tsoborneol, the 
observations of Kresstinski must be explained otherwise. H. W.

Triterpone resinols and related acids. XIV. Oxidation of acetyl- 
ursolic acid. E. S. Ewen and F. S. Spring (J.C .S., 1943, 523—525). 
—Oxidation (Ac0H-H2Cr04) of acetylursolic acid affords ketoacetyl- 
ursolic acid (1), C32H480 5, m.p. 315—316° (decomp.), [a]|? +40-8° in 
CHC13, and a small amount of a lactone, C32H460„, m.p. 305—306° 
(decomp.). Similar oxidation of E t acetylursolate yields E t keto- 
acelylursolate, m.p. 210—212°, [ajj,0 +92° in CHC13, identical with 
that obtained from the acid and CHMeN». Quinoline and (I) give 
nor-a-amyracbienonyl acetate, m.p. 203—205°, [a]jJ +41° in CHC13, 
with loss of HCO,H. This acetate contains the chromophoric 
system OIC-CIC-C1C. These transformations indicate that the COaH 
of ursolic acid is in the vicinity of the ethylenic linking. ■' F. R. S.

V I.— HETEROCYCLIC.

Synthesis of 2-ketocyc/ohexylsuccinic acid and related substances. 
HI. Syntheses involving ethylene and propylene oxides. J. A.
McRae, E. H. Charlesworth, F. R. Archibald, and D. S. Alexander 
(Canad. J .  lies., 1943, 21, B, 186—193).—Addition of (CH2)20  to 
a well-cooled solution of CHNa(C02Et)2 in EtOH followed by 
CH2Cl-C02Et and alkaline hydrolysis of the product gives 2-heto- 
letrahydrofuran-3-carboxylic-3-acctic acid, m.p. 165° (E t, ester, b.p.
204—-206°/15 mm.), which passes at 160° into 2-ketotelrahydrofuran- 
3-acetic acid, m.p. 56—58°; this is converted by NII3+EtOH at 100° 
into fi-hydroxyethylsuccindiamide, m.p. 137—139° (decomp.). Under 
similar conditions Br-[CH2]2-COsEt affords E t, 2-ketotetrahydrofuran-
3-carboxylate-3-propionate, b.p. 204—206°/15 mm.; the corresponding 
dicarboxylic acid, m.p. 125° (decomp.), is decarboxylated at 160° to 
Z-helotelrahydrofuran-3-p-propionic acid, m.p. 51-5—53°. Ana­
logously CH.PhCl gives E t 2-keto-3-benzyltetrahydrofuran-3-carboxyl- 
ate, b.p. 195—197°/0-5 mm., hydrolysed and then decarboxylated 
to 2-keto-3-benzyitetrahydrofuran, b.p. 165—166°/10 mm. Con­
densation of propylene oxide (I) with CHNa(COaEt)a and hydro­
lysis of the product leads to the unstable j3-hydroxypropylmalonic 
acid (isolated as the Ba  salt), decarboxylated at 160° to 2-keto-5- 
methyltetrahydrofuran [y-valerolactone], b.p. 83—S4°/12 m m .; if 
the Na derivative of the original condensation product is not hydro­
lysed by NaOH but immediately acidified the unstable y-hydroxy- 
a-carbethoxyvalerolactone, b.p. 125—135°/25—40 mm. (partial 
decomp.), results. Successive treatments of CHNa(COaEt)a in 
EtOH with (I) and Br-[CHJ2-C02Et followed by hydrolysis and 
decarboxylation of the product lead to 2-heto-b-meihyltetrahydro- • 
¡uran-3-fi-propionic acid, m.p. 54—56°. H. W.

New furancarboxylic acids from glucose. T. Szfiki and E. Ldszld 
(Ber., 1940, 73, [B] 924—929).—Glucose, CHaBz-COaEt, and
ZnCl, in abs. EtOH give E t 2-phenyl-b-apy&-tetrahydroxybulylfuran-
3-carboxylate (I), m.p. 176— 177°, [a]j> -38-4° in AcOH, converted 
by AcaO and C8H 5N at 0° into the tetra-acetate, m.p. 95°, [ajj? 
-51-2° in CHC13, and by benzoylation into an oil. Oxidation of
(I) by Pb(OAc)., in AcOH-C8H 6 at 0° affords E t G-aldehydo-2-phenyl- 
furan-3-carboxylate (II), m.p. 76°, [a]a ±0° (semicarbazone, m.p. 
[70—171°; phenylhydrazone, m.p. 124—126°), which gives a cryst. 
additive product with NaHS03. (II) is converted by boiling 15% 
NaOH containing AgaO into 2-phenylfuran-3 : 5-dicarboxylic acid, 
m.p. 270—271° (decomp.) (dichloride, m.p. 68—72°; diamide, m.p. 
-06—208°; dianilide, m.p. 147—150°; M e, ester, m.p. 95—96°). 
~-Phenyl-5-telrahydroxybutylfuran-3-carboxylic acid, m.p. 195—197° 
(dec-omp.), [a]g  -24-6° in AcOH, is oxidised [Pb(OAc)4 in CaH 0-  
AcOH] to 5-aldehydo-2-phenylfuran-3-carboxylic acid, m.p. 145— 
147°, in poor yield. Similarly CO(CHa-COaEt)a is condensed to E t2

5-tetrahydroxybutylfuran-3-carboxylate-2-acelate (III), m.p. 128— 
130°, [a]!,0 —14-7° in MeOH, oxidised to E t, 5-aldehydofuran-3-carb- 
oxylate-2-acetate, an oil (semicarbazone, m.p. 180—182°; phenyl­
hydrazone, m.p. 96—97°; 3 : 5-dinitrophenylhydrazonc, m.p. 168— 
170°). (Ill) is transformed by boiling alkaline KMn04 followed by 
MeOH into Me ,furan-2 : 3 : 6-tricarboxylate, m.p. 68—73°. H. W.

Polyalkylbenzenes. XXXHI. 3 : 5 : 6-TrimethyIcoumaran-2-one 
and its conversion into 4-hydroxy-3 : 5 : C-trimethyl-l-iropropyl- 
coumaran. L. I. Smith, J. A. King, W. I. Guss, and J. Nichols (J. 
Amer. Chem. Soc., 1943, 65, 1594—1599; cf. A., 1943, II, 193).— 
2: 3: 5:  l-C6HaMe3-0-CHa-C02H (prep, from 2: 3: 5:  l-C6HaMe3-OH 
by K2C03-CH2Br-C0aEt-C0Mea and then NaOEt-EtOH), m.p. 
130—i31° (lit. 128°), in HaS04 at 90—95° gives 3 : 5 :  6-trimethyl- 
coumaran-2-one (I) (86%), m.p. 90-5—91-5° [2 : 4-dinitrophenyl- 
hydrazine salt, m.p, 231° (decomp.), of the enolic form], converted 
by ZnCl2-EtOH exothermally into 2-ethoxy-3: 5 : 6-trimethyl- 
coumarone, m.p. 86—88°. With a drop of HaS04 in AcaO, (I) gives
2-acetoxy-3 : 5 : %-irimcthylcoumarone, m.p. 88—89°, which with 
Br-CCl4 gives 2-acetoxy-3 : 5 : Q-triniethylcoumaran-l-one, m.p. 127-5—
128-5°. With ZnCla in boiling COMea, (I) gives 3 : 5 :  G-trimethyl-
l-isopropylidenecoumaran-2-one (II), m.p. 90-5—91-5°, reduced by 
Ha-Raney Ni in EtOH at 200°/3000 lb. to 3 : 5 :  G-lrimethyl-l-iso- 
propylcoumaran (III), m.p. 38—39°, and converted by 0 3 in EtBr 
and then H20 2-H 20  into 2-hydroxy-3 : 4 : G-trimethylbenzoic acid, 
m.p. 181—182° (decomp.) (decarboxylated at >  m.p. to 2 : 3 : 5 : 1- 
C„H2Me3-OH). 2 : 3 : 4 : 5 : l-OH-C8HMe3-COaH, m.p. 181° (dc- 
comp.), is obtained from 2 : 4 : 5 :  l-C,HaMe3-ONa and (solid) COa 
at 250°. With Br-CCl4, (II) gives HBr and l-bromo-3 : 5 : 6-tr i-, 
methyl-l-a-bromoisopropylcoumaran, m.p. 127—128° (decomp.). 
Br-CCl4 converts (III) into A-bromo-3 : 5 : G-trimethyl-l-isopropyl- 
coumaran, m.p. 65—66°, which with eyc/ohexyl bromide and EtBr 
and then Mg in E taO gives a Mg derivative, whence Oa yields 4- 
hydroxy-3 : 5 : 6-trimethyl-l-isopropylcoumaran, m.p. 119° (acetate, 
m.p. 76—77°) (cf. A., 1943, II, 240). Adding Na and then 
1 : 2 : 3 : 5 : 4-01C8HMe3:0 to CHjtCOPr^j (prep, from PraCOaE t and 
COMePr“ by way of the Cu derivative, m.p. 145—150°), b.p. 85— 
86°/ll mm., in EtOH gives i-liydroxy-3 : 5 : G-trimelhyl-l-n-propyl- 
coumdronc (16%), m.p. 88—89°, reduced by Ha-Raney Ni in EtOH 
at 135°/1300 lb. to the derived coumaran, m.p. 96—97°. R. S. C.

Reaction between quinones and metallic enolates. XVII. Di- 
bromo-p-xyloquinone and sodiomalonic ester. L. I. Smith and J. 
Nichols (J. Amer. Chem. Soc., 1943, 65, 1739—1747 ; cf. A., 1942, II,
207).—1 : 2 : 5 : 4-O:C0HaMca:O (I) or 2 : 5 : 1 :  4-C8HaMe2(OH)a
(II), m.p. 208—213° (lit. 208° to 213°), with Br in AcOH at room 
temp, gives the red dibromoquinhvdrone, converted by HN03 in 
hot EtOH into 1 : 2 : 5 : 3 : 6 : 4-OiC8Me2Br2iO (III), softens 178°, 
m.p. 183—184° (derived quinol, m.p. 17J*£—175-5° after softening), 
winch with CHNa(COaEt)a (2 mols.) inVplire dioxan at room temp, 
gives E t, 5-bromo-3 : G-dimelhyl-1 : i-bcnzoquinon-2-ylmalonate (IV) 
(83-7%; "much less under other conditions), m.p. 65—66°. With 
NaaS20 4-H 20 -E ta0  or Ha-PtO a in light petroleum this gives the 
derived quinol (V), softens 108°, m.p. I l l —112°, which with H2S04 
(2 drops) in AcaO at room temp, gives E t, G-bromo-2 : 5-diacetoxy- 
p-3-xylylmalonate (VI), m.p. 110—111°, and”, when shaken in CHC13 
with 75% H2S04, is cyclised to give E t o-bromo-4-hydroxy-3 : 6-di- 
methylcoumaran-i-one-2-carboxylate (VII) (91-2%), m.p. 117—118-5° 
[acetate (VIII), m.p. 120—122°]. Boiling (IV) with Zn in AcOH,
(VII) in AcOH, or (VIII) in 1 : 1 HCl-AcOH gives 5-bromo-i-hydroxy- 
3 : 6-dimethylcoumaran-l-one (IX), m.p. 200—201° (decomp.) [acetate, 
m.p. 166—168°, obtained from (IX) by Aca0 -H 2S04at roorh temp, or
(VIII) by boiling AcOH], Me2S04-K 0H  converts (V) in boiling MeOH 
into E t o-bromo-i-methoxy-3 : G-dimethylcoumaran-\-one-2-carboxylale
(X), m.p. 96—97°, with some 5-bromo-l : 4-dimelhoxy-3 : 6-dimethyl- 
benzfuran-2-carboxylic acid (XI), m.p. 210—211° (bath preheated at 
200°) (decomp.), both [(50-8% of (X)] also obtained from (VII) by 
NaOH-MeaS04 and both converted by boiling 70% AcOH into
5-bromo-4:-meihoxy-3 : G-dimethylcoumaran-l-one (XII), m.p. 165— 
166°, unchanged by boiling KOH-EtOH-HaO. With KOH-MeaS04 in 
boiling MeOH, (IX) (81-7% yield) or (XII) (62-7% yield) gives 5-bromo- 
3 : G-dimethoxy-p-2-xylylacetic acid (XIII), m.p. 158—159°. Me2S04-
KOH converts (II) in boiling MeOH into 2 : 5 : 1 :  4-C„HaMe2(OMe)a 
(XIV), m.p. 107—108°, which with Br-AcOH gives 3-bromo-2 : 5-di- 
metlioxy-p-xylene (75-8%), m.p. 57—59°, purified by chromatography 
and converted by HCl-CHaO-AcOH at 60—70° into 4-bromo-3 : 6- 
dimethoxy-2 : 5-dimethylbenzyl chloride (77-8%), m.p. 94—98°, which 
with boiling KCN-EtOH-HaO gives the cyanide, m.p. 115—116°, 
hydrolysed by boiling HaS04-AcOH-HaO to (XIII). With an 
excess of CHNa(COaEt)2 in pure dioxan, (IV) gives 2 : 5-dimethyl- 
3 : G-bisdicarbethoxymethyl-p-benzoquinone (XV) (15-7%), m.p. 74— 
76°, not obtained directly from (III) and reduced by aq. Na2S20 4-  
E taO to the quinol (80%), m.p. 151—154°, which, when shaken in 
CHC13 with 75% HaS04, gives 2 : G-diketo-3 : l-dicarbelhoxy-4 : 8- 
dimethylbenz[\, 2-b-4 : 5-b'-]tetrahydrodifuran [bis-1'-kelo-2'-carb-
ethoxy-V : 2'-dihydrofurano-V : 2’-2 : 3-1" : 2 "  : 5 : 6-p-xylene] (XVI) 
(62-5%), m.p. 129—131°. In boiling 80% AcOH, (XVI) gives 
2 : G-diketo-i : S-dimethylbenz[l,2-b-4 : 5-b'-]telrahydrodifuran [its-l'- 
heto-V : 2'-dihydrofurano-l' : 2 '-2 : 3-1" : 2"-5 : 6-p-xylene], decomp.
337—340°, also obtained from (XV) by Zn in boiling 70% AcOH and
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converted by KOH—Me2S 04—McOH into 2 : 5-dimethoxy-p-xylylene- 
3 : G-diacetic acid (XVII) (34-6%), m.p. 267—271° (decomp.). HC1- 
CHjO converts (XIV) into 2 : o-dimcthoxy-'A : G-di(chloro>nethyl)-p- 
xylene (89%), m.p. 165-5— 16G°, whicli w ith NaCN in EtOH-COMe2 
gives the dinilrile, m.p. 207—207-5°, and thence (H2SO4-Ac0IT-H 2O) 
(XVH). W ith an excess of 0HNa(CO2E t ) 2 in pure dioxan, (I) gives 
E t 4-hydroxv-3 : 6-dimethylcoumaran-l-one-2-carboxylate [and 
3-8% of (XVI)], which is hydrolysed and decarboxvlated by distil­
lation in steam to give i-hydroxy-Z : Ci-divicthylcoumuran-l -one 
(41-5%), m.p. 214—216°. R- S. C.

Crystalline natural a- and y-tocopherols. C. D. Robeson (J. 
Amer. Chem. Soc., 1943, 65, 1G60).——Natural a-, m.p. 2-5—3-5° 
(Ri'cm. 7 1  a t 2 9 2  mff-) and V-, m.p. - 3 °  to - 2 °  (E\°jm_ 93-2 a t 29S 
m/a.), and synthetic a-tocopherol, m.p. ~0° (E\"m_ 70 a t 292 m^.), 
are prepared. Synthetic ¿//-a-tocopherol was amorphous. R. S. C.

Derivatives oi 2- and 2 : 8-substituted dibenzfurans. H. B. Willis 
(Iowa State Coll. J . Set., 1943, 18, 98—101).—Dibenzfuran deriv­
atives arc discussed. New m.p. are recorded for 2-benzoyldibenz- 
furan (135—136°) and its oxime (182— 183°). The following are 
stated to be new but no analyses are given : di-(2 -, m.p. 2 0 1 —2 0 2 ° 
and di-(3-dibenzfurvl), m.p. 245—246° : dibenzfuran-2-carboxyldi- 
ethylamide, m.p. 77—78°, and -4-carboxyldimethylamide, m.p. 
116-5°, 2-benzoyldibenzfuran-*-carboxylic acid, m.p. 265—266° 
(Me ester, m.p. 1S9— 190°), 3-nitro-2 : S-diamino-, m.p. 210—213° 
(Ac2 derivative, m.p. 322—324°), -2 -/8 -benzamidoethyl-, m.p. 183-5— 
183-9°, 3-sulphanilamido- (I), m.p. 245° (Ac derivative, m.p. 223— 
224°), 4-sulphanilamido- (II), m.p. 195° (Ac derivative, m.p. 218°),
1 : 9(?)-bisbenzeneazo-2 : 8 -diliydroxy-dibenzfuran, m.p. 155— 156° ; 
E t2 4-, m.p. 75—76°, and E t2 3 -aminodibenzfuran-jV-ethylmalonate, 
m.p. 99—100°; 2-acetoxy-l-clibenzfurancarboxylic acid, m.p. 151— 
152°. (I) and (II) are too insol. to be tested pharmacologically.

F. R. G.
Santonin series. I. Two new desmotroposantonins and two new 

desmotroposantanous acids. H. Minion, C. P. Lo, and L. J. Y. 
Chu (J. Amer. Chem. Soc., 1943, 65, 1780— 1781).—Santonin with a 
drop of H 2S 0 4 in cold or warm AcaO gives /-desmotroposantonin 
(~100%), m.p. 194— 195°. d-tsoDcsmotroposantonin in dil. H 2S 0 4 
a t 1 0 0 ° gives 1 -desmotroposantonin (I), m.p. 260—261°, [a]i? —106-2°, 
which with the d-isomeride gives the Al-compound (II), m.p. 231— 
232° (acetate, m.p. 182— 183°). Zn in dil. AcOH reduces (I) to 
d-dcsmotroposantanous acid, m.p. 175— 176°, [a]”  +54-0°, which 
with the I- gives the dl-acid, m.p. 180— 181°, also obtained by 
reducing (II). Alkali-fusion converts (I) into the low-melting 
/-desmotroposantonin. Nomenclature of the scries is revised.

R. S. C.
Halogenated /u-dioxans.—See B., 1944, II, 6 .
Synthesis of a tetrahySr^hiophen with substituted amino-groups 

in the 2- and 5-positions. G. B. Brown and G. W. Kilmer ( /. Amer. 
Chem. Soc., 1943, 65, 1674— 1675).—eis-Tetrahydrothiophcn-2 ; 5- 
dicarboxylic acid [prep, from meso-(CH2-CHBr-C02H )2], sinters 
135°, m.p. 141— 143° (lit. 144— 145°), gives the E t2 ester, b.p. 
157°/10 mm., converted by N2H 4,H20  in EtOH a t ~70° into the 
dihydrazide (23%), m.p. 20S—209°, which with N aN 0 2-H 20 -  
H Cl-Et20  a t 0° and then abs. EtOH a t ~50° to the b.p. gives 2 : b-di- 
(carbethoxyamino)tetrahydrothiophen (53%), m.p. 152— 154°. In 
boiling x-HCl i t  gives much H 2S and in boiling 5% Ba(OH ) 2 or NaOH 
gives 0*8 mol. of NH 3 in 30 m iu .; with H Cl-EtO H -H 26  it gives 
(CH2'CHO)2, isolated as di-^-nitrophenylhydrazone. R. S. C.

Relative reactivities of organometallic compounds. LI. Metal- 
lation of thianthren and dibenzo-p-dioxin. H. Gilman and C. G. 
Stuckwisch (J. Amer. Chem. Soc., 1943, 65, 1461— 1464; cf. A., 
1943, II, 293).—-Thianthren (I) with LiBua (improved prep.) in E t20  
and then solid C0 2 etc. gives thianthren-l-carboxylic acid, m.p. 217— 
218° [by decarboxylation gives (I)]. o-C8H 4Br-SK with P hi and 
Cu-bronze in boiling xylene gives o-C8H4B rSPh (65%), b.p. 203°/6 
mm., converted by S and A1C13 into 1 -bromothianthren (25%), m.p. 
145°, which with LiButt etc. gives (I) (proof of structure). With
I-iBua and then NH 2-0M e-Et20 , (I) gives 1-thianthrenylamine (II), 
m.p. 139° [hydrochloride, m.p. 231° (decomp.)], which yields the 
H*-acetylsulphanilyl, m.p. 154°, and thence the sulphanilyl deriv­
ative, decomp. >120°. 2-Aminothianthren yields the S i -aceiyl- 
sulphanilyl, m.p. 163°, and sulphanilyl derivative, decomp. >125°. 
‘i-S'-A cety ¡sulphanilyl-, m.p. 192°, amd •l-sulphanilyl-amidophenox- 
thionin, m.p. 168°, are also prepared. No BuSH, Bu2S, or Bu2S4 
is obtained from (I) and LiBu“ if S is entirely removed from the
(I), e.g., by conc. NaOI-I (cf. A., 1939, II, 131; 1941, II, 54). Di- 
benzo-p-dioxin with LiB u°-E t20  gives, after carboxylation, dicarb- 
oxylic acids, m.p. 297—298° (20%; Me2 ester, m.p. 142— 143°) and 
>335° (7%; Me? ester, m.p. 202—204°); LiMe leads to  dibenzo-p- 
dioxin-l-carboxylic acid (10%), m.p. 210° (Me ester, m.p. 8 6 °). Me
3-bromosalicylate, m.p. 62°, could not be converted into dibenzo-/)- 
dioxin-1 : 6 -dicarboxylic acid. R. S. C.

Heteropolar (XXXVI), polyarylated [compounds], XII. Action of 
nitrosoaryl compounds on cyclones. Preparation of pentaphenyl- 
pyrrole. W. Dilthcy, G. Hurtig, and H. Passing (J. pr. Chem., 1940, 
[ii], 156, 27—37).—Tetracyclone [ 2 : 3 : 4 :  5-tetraphenylcyc/o-

pentadienone] (I) reacts similarly to, but less vigorously than, 
phencyclone [2 : 5-diphenyl-3 : 4-2 ': 2"-diphenylenecyc/opentadien- 
one] (II) (A., 1939, II, 326). £-NO-C8H 4-NMe2 and (I) in warm (not 
cold) C5H 5N give 3 : 4 : 5 :  Q-tetraphenyl-2-p-dimethylaminophenyliso- 
oxazine (III) (SI—83%), m.p. 212—213° [colourless monoperchlorate, 
m.p. 239—240° (decomp.); picralc, m.p. 167— 169° {decomp.); no 
reaction with MgMel], and CO (83%). cis-(CPhBz‘. ) 2 and p- 
NH 2-C8H 4‘NMe2,HCl in boiling C5H 8N -N 2 give (III) and impure 
2 : 3 : 4 :  \r-teiraphenyl-\-p-dimelhylaminopyrrole, ni.p. 270—273°. 
PhNO and (II), alone a t 70°, or exothermally in CSH 6N, give (i) 
CO (61-3%) and 9 : \0-dibenzoylphenanthrenemonoanil (XV) (57—- 
59%), m.p. 217—218° [perchlorate, m.p. 297—298° (decomp.); 
picrate, m.p. 227° (decomp.)], and (ii) CO- (25-2%) and 1 : 2 :  5-tri­
phenyl-3 : 4-diphenylcnepyrrole (V) (23—25%), m.p. 351° (no salts 
or reaction with MgMel). 2 : 5-Diphenyl-3 : 4-diphenylenefuran, 
NH 2Ph,HCl, and A120 3 at 400° give (V). 50—70% of (V) is obtained 
by boiling (II) in P hN 0 2-N 2. CjH jN-C jH jN.HCI or AcOH hydro­
lyses (IV) to  9 : 1 0 -dibcnzoylphenanthrcne (VI), so th a t condens­
ation of (VI) with NH2P h is impossible. Dissolution of (IV) in 
C5H 6N and addition of aq. N2H 4 gives the azine, m.p. 335—336°, 
of (VI). H20 2 converts (IV) in warm AcOH or IIC 02H into (VI).
H2S converts (IV) in boiling C5H SN into (V). W ith MgPhBr in 
E t20-PhM e and then aq. NH 4C1, (IV) gives 9-benzoyl-lQ-a-kydroxy- 
benzhydrylphenanthrcneanil, m.p. 279—2S0° (decomp.) [azenium 
perchlorate, m.p. 342 {decomp.), and picrate m.p. 233—234° (dc- 
comp.)]. PhNO and (I) in boiling C8I-I5N -N 2 give 1 : 2 CO,-CO 
and a mixture including 1 : 2 : 3 : 4 : 5-pentaphenylpyrrole, m.p. 282° 
(no salts), also obtained (m.p. 283°) from (I) and boiling P hN 0 2 or 
tetraphenylfuran (VII), NH 2Ph,HCl, and AUO, a t 400°. (VII) does 
not react with £-NH 2-C8I-I4‘NMc2,HCl. R. S. C.

Attempts to find new antimalarials. X v ili. D. C. Quin and 
(Sir) R. Robinson. XIX. W. L. Glen and (Sir) R. Robinson. 
XX. (Miss) J. Crum and (Sir) R. Robinson (J.C.S., 1943, 555—656, 
5 5 7 —561, 561—565).—XVIII. Condensation of 8 -amino-6 -methoxy- 
quinoline (I) with o-C6PI4 (CO)2N-[CH2]2-Br gives S-fl-phthalimido- 
ethyl-Q-methoxyquinoline, m.p. 153— 155°. OPh-[CH2]3-NH2 and
o-C„H4(CO)2N-[CH2]3-Br in dioxan afford phlhalo-y-(y'-phenoxy- 
propylamino)propyUmide hydrobromide, m.p. 1S4°, which with HBr 
yields the phthalo-y-(y'-bro»io)-compomid, m.p. 195°. This salt with
(I) gives 8-y-phthalimidopropyl-y-aminopropylamino-G-methoxy- 
quinoline dihydrobromide, m.p. 222—223°, which with N 2H 4 yields
S-y-aminopropyl-y-aminopropylamino-8-methoxyquinoline trihydro­
chloride, almost devoid of antimalarial activity; the la tter was 
thought to be the most probable structure for R.63 (cf. Robinson, 
et al„ A., 1934, 136S). 1 : 2 :  4-C,H3Cl(N02) 2 and (CH2-NH2) 2 in
EtOH afford 2 : i-dinilro-p-aminoelhylaniline, m.p. 54° [hydro­
chloride, m.p. 250° (decomp.)], which with OPh-[CH2]3-Br and 
K 2COa in EtOAc forms 2 : i-dinitro-lS-y-phenoxypropyl-li-amino- 
ethylaniline hydrochloride, m.p. 114°. S-y-Phthalimidopropyl- 
amino-6 -methoxyquinoline (II) and o-C8H 4(CO),N-[CH2]3-Br give a 
mixture, from which is separated, as the hydrobromide, 8-di-y- 
phthalimidopropylamino-G-methoxyquinoline, m.p. 166°, which with 
N 2H 4 yields 8-bis-y-aminopropylamino-G-methoxyquinoline trihydro­
chloride, a weak antimalarial. 5-Chloro-8-amino-6-methoxyquinol- 
ine, m.p. 154° (lit. 150— 152°), w ith Cl-tCHJj-NEt^HCl affords
o-chloro-8-f}-dieihylaminocthylamiiio-6-methoXyqiiioline, m.p. 76°, 
which has weak antimalarial properties. 2 : 5-Dichloro-7-methoxy- 
acridine with 8 -y-aminopropylamino-6 -methoxyquinoline (III) and 
PhOH gives2-chloro-o-(6'-melhoxyquinolyl-8'-y-aininopropylaniwo)-T- 
mctlioxyacridine, m.p. 114° [dihydrochloride, m.p. 223° (decomp.)], 
and with (II), i-chloro-b-y-phthalimidopropylamino-QA-fi'-methoxy- 
8'-quinolyl)-T-melhoxyacridinc, m.p. 253° (decomp.), is obtained.

XIX . New preps, of R.63 have been made, and the high anti­
malarial activity is confirmed. Fractionation of the dimeconate 
(-f 2H20), decomp. ~150— 160° (corresponding tartrate), has afforded 
no specimen of higher activity and in some cases a reduction of 
activity has occurred in all fractions without traceable loss of 
material. No light has been shed on the nature of R.63 by the 
synthesis of various substances th a t might have been produced in 
the formation reaction. (HI) forms a dimeconate (+ H 20), m.p.
165—166° (decomp.). Br-[CH2] I0-Br, o-C„H4(CO)2NH, and K2C03 
give phlhalo-w-bromodecylimide (IV), m.p. 57—58°, which with (I) 
affords 8-tu-phthalimidodecylamino-G-methoxyquinoline, m.p. 83— 
84° [hydrochloride, m.p. 151— 153° (decomp.)], converted by N 2H4 
into the S-tu-A'iA-compound, isolated as the dihydrochloride, m.p. 
172° (R.95). This base with (IV) yields S-oi-aminodecyl-w-amino- 
decylamino-8-methoxyquinoline, isolated as the meconate (weak anti­
malarial). (Ill) and (IV) heated together, followed by treatm ent 
with N 2H4, give 8-u>-aminodecyl-y-aminopropylamino-8-methoxy- 
quinoline, isolated as the meconate, m.p. 160—164°. (III) with 
C1-[CH2]41-NEt2,HCl gives a substance( meconate, R.97, m.p. ~155°, 
a potent antimalarial), the salts of which could not be cryst. 
CHEtCl-[CH2]2-NEt2,HCl and (III) condense to a substance (mecon­
ate, R.113, decomp. 160— 165°, a potent, non-toxic, antimalarial), 
•whilst a similar substance [meconate, R.103, m.p. 150— 155° (de­
comp.)] is obtained from (III) and CHMeBr-[CH2]3-NEt2,HBr. 
j>NHAc-C,H4-S02C1 and (III) afford 8-y-p-acetamidobenzenesulphon- 
amidopropylamino-6-methoxyquinoline, m.p. 189°.
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NEt2-[CH2] U-C1,HC1 with 5-chloro-8-amino-6-methoxyquinoline
gives 5-chloro - 8  - to - diethylaminoundecylamino - 6  - methoxyquinoline 
hydrochloride, m.p. 120— 128°. Br-[CH,]10-CO2E t and (I) lead to
5-ui-carbethoxydecylamino-6-methoxyqtiinoline, m.p. 43—47°, succes­
sively converted into the acid, m.p. 1 1 0 — 1 1 1 °, and amide, m.p. 113—- 
114°. Br-fCHJjpCN and (I) give 8-m-cyanodecylamino-G-methoxy- 
quinoline, m.p. 84— 85°, which is converted through the imino- 
ether hydrochloride with E tO Ii-N H , into the 8-co-guanyl derivative, 
isolated as the hydrochloride (-f-H.O), m.p. 76—77°. A similar prep, 
from 8 -aminoquinoline affords 8  -oi-cyano-, m.p. 60—61°, and 
-guanyl-decylaminoquinoline, isolated as the hydrochloride, m.p. 92— 
93°. The appropriate reagents yield 8 -y-cyano-, m.p. 52—53°, and 
-gnanyl-propylaminoquinoline (hydrochloride, m.p. 152— 154°).
6 -Acetamidoquinaldine and o-C6H 4(CO)2N-[CH2]3-Br give ip-6-acet- 
amido-2-methyl-\-y-phthalimidopropylquinolinium bromide, m.p. 
240—245° (decomp.), which with p-NMe„-C8H4-CHO affords 0-6- 
acetamido-2-p-dimethylaminostyryl-\-y-phthalimidopropylquinolinium  
bromide, converted by HBr into p-Q-amino-2-p-dimethylaminostyryl- 
\-y-aminopropylquinolinium bromide hydrobromide (no antimalarial 
properties, but is antiseptic and trypanocidal).

XX. A method for including see.-amine end groups in the basic 
side-chain in antimalarials of the plasmoquin series has been devised 
by alkylation of (I) by means of a chlorohydrin, replacement of OH 
in the product by Cl, and interaction of the chloroallcylamino-com- 

yv /v  compound with primary bases. The
MeO, Y  i • general formula of the bases is (V) and

in the substances described x  =  3. 
Interesting variations of antimalarial 

(vi tiiu r r u  i XT-raw/ activity of the compounds are recorded.
(V.) NH-[CH2L-NRR Trimethylenechlqrohydrin, (I), and
C8H 12-OH give 8-y-hydroxy-propylamino-G-methoxyquinoline, m.p. 
53°, which with SOCl2 affords the -Cl-compound (VI), b.p. 115°/
0-0001 mm., and some bis-(8-y-chloropropylamino-G-methoxy-5- 
quinolyl) sulphide, m.p. 144° [hydrochloride ( +  3H20), m.p. 200— 
201°]. The latter compound with N H Et, forms the bis-8-y-NEC- 
derivative (R.118), m.p. 85° [hydrochloride ( +  H ,0), m.p. 150° (de­
comp.)]. Condensation of (VI) with the appropriate amine affords
8-y-methyl- (R.105), b.p. 166°/0-5 mm. (H oxalate, m.p. 18S°; hydro­
chloride, m.p. 218°), -ethyl- (R.106) [H oxalate, m.p. 139°; hydro­
chloride ( +  H 20), m.p. 206°], -propyl- (R.119) (hydrochloride, m.p. 
162°; H  oxalate, m.p. 173°), -isopropyl- (R.108) (H oxalate, m.p. 
136°; hydrochloride, m.p. 210°), -n-butyl- (R.107) [Id oxalate (-(-H20), 
m.p. 141°; picrate, m.p. 178°; hydrochloride (-fH 20), m.p. 180°], 
-isobutyl- (R.110) [H oxalate (-t-H20), m.p. 218°; hydrochloride, m.p. 
178°], -tert.-butyl- (R.109) (meconate, m.p. 188°; hydrochloride, m.p. 
174°), -n-heptyl- (R.114) (H oxalate, m.p. 1S1°; hydrochloride, m.p.
110— 112°), -benzyl- (R. 117) [H oxalate, m.p. 230°; hydrochloride 
( +  0-5H2O), m.p. 204°], -cyclohexyl- (II oxalate, m.p. 215°), -furfuryl- 
(R.112) [II oxalate ( +  H 20), m.p. 209°; hydrochloride (+E tO H ), 
m.p. 203°], -diethyl- (rhodoquin, R.116) (dimeconate, m.p. 178°; 
hydrochloride, m.p. 208°), and -meihylpropyl-aminopropylamino-G- 
methoxyquinoline (R.123) [meconate (+ H 20), m.p. 168°; picrate, m.p. 
152— 154° (decOmp.); hydrochloride (-fl-5H 20), m.p. 180— 184°]; 
and 8-p'-phenylisopropyl- (R .lll)  [H oxalate (+ H 2OJ, m.p. 128°; 
hydrochloride, m.p. 127°], -fi'-aminoethyl- ' (R.115) [H oxalate, 
m.p. 221°; meconate ( +  3H20), m.p. 186° (decomp.); hydrochloride, 
m.p. 244°], -y'-aminopropyl- (R.120) [H oxalate ; hydrochloride 
(+0-5H 2O), m.p. 225° (decomp.)], -S'-amino-n-btityl- (R.121) [H 
oxalate (-)-H20), m.p. 183— 185°; hydrochloride (+ H 20), m.p. 210°], 
-z-amino-n-amyl- (R.122) (H oxalate, m.p. 162°; hydrochloride, m.p. 
196°), -j3-hydroxyethyl- [picrate, m.p. 159° (dccomp.); hydrochloride, 
m.p. 98°, remelts 154°], and -f}-hydroxyethylmcthyl-y-aminopropyl- 
amino-G-methoxyquinoline [meconate (+ H 20), m.p. 128° (decomp.); 
hydrochloride, m.p. 212°]. R.120 is devoid of antimalarial properties,
and it is now certain th a t R.63 owes its activity to some other 
constituent. F. R. S.

Oxidations with selenium dioxide. W. Borsche and H. Hartmann 
(Ber., 1940, 73, [B], 839—842; cf. A., 1938, II, 202).—2-Methyl- 
pyridine is-oxidised by Se02 in boiling EtOAc to small amounts of 
pyridine-2-aldehyde (phenylhydrazone, m.p. 178— 179°; 2 : 4-dinilro 
phenylhydrazone, m.p. 239—240°) and some pyridine-2-carboxylic 
acid. Under similar conditions 1 : 2 : 3 :  4-tetrahydroacridine is 
partly oxidised to 4-keto-l : 2 : 3 : 4-tetrahydroacridine [dinitro- 
phenylhydrazone, m.p. 273—274° (decomp.), and its hydrochloride, 
decomp. 255°] but mainly dehydrogenated to acridine. Similarly 
the 2-Me derivative is in part oxidised to 4-keto-2-methyl-l : 2 : 3 : 4- 
tetrahydroacridine (dinitrophenylhydrazone, decomp. 257—258°) but 
mainly dehydrogenated. On the other hand in so far as it reacts
7-aza-5 : 6 -benzhydrindene is converted into the -hydrindone (di­
nitrophenylhydrazone, darkens and decomp. >300°). Dimethyldi- 
hydroresorcinol and Se02 in boiling EtOAc give anhydrodimethone 

CH2— CO-C-SeO-C-CO-CH„ 
selenium oxide, ¿ Mea-CH2-S -0 -C -C H 2-CMe2 tbtsdimtrophenylhydr-
azone\ m.p. 281—282° (cf. Stamm et al., A., 1933, 1314)]. Under 
similar conditions /J-C10H,-OH affords dihydroxydinaphthyl selenide, 
m.p. 195— 196°, which gives a dark green colour with FeCl3, dissolves 
unchanged in NaOH, couples with PhN 2Cl, and yields a dibenzoate, 
m.p. 213—214°. H. W.

(IV.)

Relative reactivities of organo-metallic compounds, i m .  Di- 
metallation of 9-phenylcarbazole. H. Gilman and C. G. Stuckwisch 
(J. Amer. Chem. Soc., 1943, 65, 1729— 1733).—9-Phenylcarbazole
(I) (0-082) with LiBu“ (0-25 mol.) in E t20  and then C 0 2 gives
9-phenylcarbazole-2'-carboxylic (II) and -2': G'-dicarboxylic acid
(III) (25%), m.p. 273—274° [by decarboxylation gives 87% of (II) 
(cf. A., 1942, II, 122)]. CH2N 2 gives the M el ester, m.p. 156— 157°, 
of (III). PCI6 and then SnCl4 in xylene a t 0° converts (III) into 

benz[i)\carbazolo\\ : 9 : 8-cAoI\quinolizine-l : 11 -dione
(IV), m.p. 228—230°, which gives a mono-oxime, m.p.
262—264°, but docs not condense with 1-menthyl N - 
aminocarbamate. Carbazole-l-carboxylicacid, m.p.
275—276°, is obtained from Mg 9-carbazolyl 
bromide and C 0 2 a t >1  atm. in 18% yield; its Me 
ester, m.p. 98— 100°, with 0 -C6H 4I-CO2Me, K 2C 03, 
and Cu-bronze in boiling P hN 0 2 and then 30% KOH 
gives D-phenylcarbazole-l : 2'-dicarboxylic acid, m.p. 
231—232° (Mc2 ester, m.p. 144— 145°), cyclised as 

above into (IV) (proof of structure). Similar condensations gives 
’J-phenylcarbazole-2 : 2'-, m.p. 266—267° (Me, ester, m.p. 146— 147°), 
-3 : 2'-, m.p. 246—247° (Mc2 ester, m.p. 143— 144°), and -2' : i ’-di- 
carboxylic acid, m.p. 278—280° (Me., ester, m.p. 160— 161°). 1 : 3 : 2 -  
C6H 3Me2I (V) and boiling aq. KMn04 give 2 : 1 :  3-CaH 3I(C 02H)2, 
m.p. 260° (decomp.) (lit. 205—220°, 236°). Condensation of 2 : i : 3- 
C„H3I(C 02Me) 2 and carbazole (VI) and then hydrolysis gives only 
70% of [CcH 3(C02H)2-2 : 6 ]2, m.p. 390° (decomp.). Ho products are 
obtained by condensing (VI) with (V). The Li2 derivative of (I) 
w ith Me2S 0 4 in E t20  gives an inseparable mixture, Cone. H N 0 3 
converts (III) in AcOH a t 100° into the 3 : 6-(N02)2-derivative, m.p. 
>350°, which by decarboxylation gives 3 : G-dinilro-9-phenyl- 
carbazole, m.p. 298°, obtained from 3 : 6 -dinitrocarbazoie by P h i ; 
H N 0 3 in AcOH a t room temp, gives 3-nilro-D-phenylcarbazolc-2' : 6 '- 
dicarboxylic acid, m.p. 282—284°, which by decarboxylation gives
3-nitro-9-phenylcarbazole and resists cyclisation. R. S. C.

Hydrolysis of substituted barbituric acids under pressure. H.
Ruhkopf (Ber., 1940, 73, [B], 938—940).—H20  a t 5 atm. hydrolyses 
substituted barbituric acids to 1 : 1 mixtures of acyl-ureides and 
-amides (+ C 0 2 4 - NHS), but a t 10 atm. the amide is the sole product. 
At 5 atm. salts of strong acids favour formation of ureide, those of 
weak acids lead to mainly ureide, and alkalis cause further hydro­
lysis to the acid. E.g., 5 : 5-diethylbarbituric acid in H„0 a t 5 atm. 
gives CHEt2-CO-NH-CO-NH2 (I) (47%) and CHEt,-CO-NH2 (II)
(~40%), but in aq. NaCl a t 3 atm. gives 80% of (I). 5 : 5-Diallyl-
barbituric acid in H 20  a t 10 atm. gives 95% of 
(CH2:CH-CH3)2CH-CO-NH2. In aq. Na2S 0 3 a t 5 atm. 5-phenyl-5- 
ethyibarbituric acid gives 80% of CHPhEt-CO-NH2. 1-Mcthyl- 
5 : 5-diethylbarbituric acid in H20  a t 10 atm. gives (II), C 02, and 
MH2Me. R. S.. C.

Heterocyclic nitrogen compounds. Stereochemistry of tervalent 
nitrogen. H. H. H att and (Miss) E. F. H. Stevenson ( / .  Amer. 
Chem. Soc., 1943, 65, 1785— 1786).—Known compounds having the 
ring-system of 1 : 2-trimethylenepyrazolidine (Buhle et al., A., 1943, 
II, 207) are listed. ’ R. S. C.

Pyrazole compounds. IV. Acylation of 3-phenyl- and 3-anilino-
5-pyrazolone. A. Weissberger and H. D. Porter (J. Amer. Chem. 
Soc., 1943, 65, 1495—1502; cf. A., 1943, II, 280).—3-Pheny 1-5- 
pyrazolone with Ac20  or Ac20-AcOH a t 100° gives 62—66% of the
1-Ac derivative (II), m.p. 127— 128° (lit. 121°), and >20%  of 
b-acetoxy-3-phenylpyrazole (III), m.p. 150— 152° (cf. Curtius, A., 
1895, i, 246; von Rothenburg, ibid., 6 8 6 ). NaOH hydrolyses (II) 
and, more readily, (III) to (I). (II), but not (III), is sol. in Na2CD3.
(II) gives a magenta dye with p-NO-C6H 4-NMe2 (IV) or in the film­
strip test with p-XH 2-C6H 4-NMe„ (Fischer, Phot. Korr., 1914, 51, 19).
(II) and (III) are equilibrated in boiling 6 6 % AcOH, but C5H 3N 
converts (II) irreversibly into ( I I I ) ; thus (III) is best prepared by 
treating (I) in C3H 6N with Ac20  a t 100° or AcCl a t room temp. 
Further treatm ent of (I), (II), or (III) with Ac20  or of (III) with 
AcC1-C3H 3N gives \-acetyl-b-acetoxy-3-phenylpyrazole (V), m.p. 84° 
[previously (loc. cit.) considered to  be the 1 : 2 -diacetoxypyrazolone], 
insol. in Na2C 0 3 but slowly hydrolysed to (I) by NaOH, to (II) by 
boiling piperidine-EtOH, and to (III) by hot 6 6 % AcOH. AcsO 
and (I) give also a small amount of l-acelyl-3-aceloxy-5-phenyl-. 
pyrazole [? 1 : 2-diacelyl-3-phenyl-o-pyrazolone], m.p. 75—76°, insol. 
in Na„C03, which is also obtained from (V) by Ac20-AcOH, is hydro­
lysed by NaOH to (I) and by 6 6 % AcOH to (III), and with hot 
piperidine-EtOH gives 3-hydroxy-l-acetyI-5-phenylpyrazole, m.p.
144— 146°, sol. in Na2C 03, hydrolysed to (I) by NaOH, and giving 
no dye by either test. W ith BzC1-C6H 6N a t 100°, (I) gives 5- 
benzoyloxy-3-phenylpyrazole (VI), m.p. 170— 171°, insol. in NaOH, 
reconverted into (I) by piperidine-EtOH and with Ac20  at 100° or 
with AcC1-C6H 5N giving \-acetyl-b-benzoyloxy-3-phenylpyrazole, m.p.
108— 109°, which is hydrolysed to (I) by piperidine-EtOH. With 
BzCl in C5H 5N, (VI) gives \-benzoyl-b-benzoyloxy-3-phenyIpyrazoic
(VII), m.p. 117— 118°, but in PhMe some 1 -benzoyl-3-benzoyloxy-b- 
phenylpyrazole (VIII), m.p. 181— 182°, is also obtained; the struc­
tures assigned to (VII) and (VIII) may perhaps be reversed. (VII) 
and (VIII) are insol. in aq. NaOH but with NaOH-EtOH give (I) ;
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treatm ent with piperidine gives erratic results; HC1 in dioxan gives
(VI) from (VII) or (VIII). W ith Ac.O a t 100° (5 min.) or Ac20  
(1 mol,)-CsH 5N, 3-anilino-5-pyrazolone (IX) gives 3-aniJino-l- 
acelyl-5-pyrazolone (X), m.p. 207—209° (decomp.), sol. in Na2C 03, 
hydrolysed to (IX) by NaOH, and giving with (IV) a magenta dye con­
taining Ac and formed also in the film-strip test. W ith Ac20  at 
100° (30 min.), (IX) or (X) gives 3-anilino-l-acetyl-5-acetoxypyrazo!e
(XI), m.p. 131°, insol. in Na2C03 [converted by piperidine (1 mol.) or 
aq. AcOH into (IX)], and a small amount of 5-anilino-\-acelyl-3- 
acetoxypyrazóle (XII), m.p. 10S— 109°, insol. in Na2C03, hydrolysed 
by NaOH to (IX) and by piperidine to 3-hydroxy-ó-anilino-\-aceÍyU 
pyrazole, m.p. 203—205° (decomp.), sol. in Na2C 03, giving (IX) by 
NaOH, but yielding negative dye tests. Boiling AcOH causes 
transformation of (XI) into (XII), but (X) is unaffected. (XII) is 
best obtained by boiling (IX) in AcsO. When heated with Bz20  or 
BzCl (2 mols.) +  H20  (1 mol.) in C3H SN, (IX) gives 3-anilino-ó- 
benzoyloxypyrazóle, m.p. 148—150°, insol. in h 'a2C 03 and hydrolysed 
to (IX) by piperidine; heating with BzC1-C6H 5N in absence of HsO 
gives 3-anilino-\-benzoyl-5-pyrazolone, m.p. 198—200° (decomp.), 
relatively stable to NaOH, sol. in Na2C 03, and giving positive dye 
tests; BzCl in dioxan a t 100° yields 3-anilino-l-bcnzoyl-ü-benzoyl- 
oxypyrazole, m.p. 132— 134°, insol. in Na2C03. It. S. C.

Synthesis oí purine nucleosides. III. 4-Glycosidaminopyrimid- 
ines. J. Baddeley, B. Lythgoe, and A. R. Todd. IV. 4 : 6-Di- 
aminopyrimidine. New synthesis o! pyrimidine derivatives. G. W.
Kenner, B. Lythgoe, A. it. Todd, and A. Topharn (J.C .S ., 1943, 
571—-574, 574— 575).—III. Direct glycosidisation of 4-amino-
pyrimidines is complicated since such compounds may behave as 
derivatives of 4-iminodihydropyrimidine. ¿-Xylose, 4 : 6 -diamino-
2-methylthiopyrimidine (I), and.N H 4Cl in EtOH give 6-amino-4-d- 
xylosidamino-2-methylthiopyrimidine (II), m.p. 190—192° (decomp.), 
hydrolysed to (I), isolated as th opicrate, m.p. 212° (decomp.). Ac,Ó, 
AcCl, and (II) inC 5H 5N afford G-acetamido-4-triacetyl-á-xylosidamino-
2-methylthiopyrimidine, m.p. 226°, [a]],8 4-5''° in CSH 5N, which with 
MeOH-NaOMc yields the G-acetamido-i-d-compound, m.p. 95—100°, 
or 192— 193° (hydrated), [a]J,0 +23° in C6H 5N. Acetylation with 
EtOAc-AcCl of (I) affords the hydrochloride (+ H 20), m.p. 213—214°, 
of the Ac derivative. G-Amino-4-d-mannosidamino-2-methylthio- 
pyrimidine ( +  1-5H20), m.p. 213—214° (decomp.), similarly pre­
pared, gives rise to G-acetamido-4-tetra-acetyl-d- ( +  3H.O), m.p. 
140— 150°, [a]jy —100° in C5H 5N, and -4-d-mannisidamino-2-mcthyl- 
thiopyrimidine, m.p. 242—243° (decomp.), [a]i? —55° in C5H 3N. 
4 : G-Diamino-2-methylpyrimidinc, d-xylose, EtOH, and HC1 give 
G-amino-4-d-xylosidamino-2-methylpyrimidine, m.p. 219° (decomp.), 
M n +158° in HjO (constitution proved by hydrolysis).

IV. 4 : G-Dichloropyrimidine, m.p. 67-5°, prepared from the 
corresponding (OH)2-compound and POCl3-NPhMe2, under pressure 
at 170° with NH3-EtO H  gives some 4 ; 6 -(NH2)2-compound (III). 
Small yields of (III) are also obtained from 4 : 6-diamino-2-tliiol- 
pyrimidine with NaOAc and H 20 2, and from 6-iodo-4-amino- 
pyrimidine with N H3-EtOIT a t ISO—200°. Malondi-iminoether 
dihydrochloride, obtained from CH2(CN) 2 and HCl-EtOH, with cold 
NH3-EtO H  affords malondiamidine dihydrochloride, which with N a- 
MeOH, followed by HCOaE t, gives (III). F. R. S.

Pyrimidines.—See B., 1944, II, 7.
Synthesis and properties of ninhydrin ureide. D. D. Van Slyke 

and P. B. Hamilton (J. Biol. Chem., 1943, 150, 471—476).—Nin­
hydrin (I) (1 mol.) and CO(NH2) 2 (II) (1 mol.) combine in boiling 
OTn-HjSOj to form ninhydrin " ureide ” (III), C10H 10O 5N2, or after 
loss of 7-6% H2Oin vac. a t 56°, CJ0H sO4N2, m.p. 216—217° (decomp.); 
there may be anhydride formation or H 20  of crystallisation. In 
boiling HjO, a t pH 2, (III) undergoes partial degradation or hydro­
lysis, with loss of C 02 and possible decomp, to (I) +  (II). (I)
has a retarding effect (noted after 1 min.) on evolution of 0 O2 from
(II) a t 100°. From the velocity of the combination of (I) and (II), 
conditions are defined which enable (II) to  be removed from solution 
nearly quantitatively by formation of (III). A. T. P.

Formation and properties of azlactones obtained from vanillin 
substitution products. L. C. Raiford and C. H. Buurman ( /. Org. 
Chem., 1943, 8 , 466— 472).—The following 2-phenyl-i-W-methoxy- 
4'-acetoxybenzylideneoxazol-5-ones (azlactones) are obtained by 
heating the requisite substituted vanillin (I) with hippuric acid (II) 
and NaOAc in Ac20  a t 100°: 5'-chloro-, m.p. 190-5— 191-5°;
6 '-chloro-, m.p. 205—206°; 5 ': 6 '-dichloro-, m.p. 239—240°; 6 '-
bromo-, m.p. 191— 191-5°; G'-bromo-, m.p. 211°; 5' : 6 '-dibromo-, 
m.p. 265°; 2 ':  5 ':  6 '-tribromo-, m.p. 190-5— 191°; G'-brotno-A'- 
methyl-, m.p. 167-5— 168-5°; 5'-iodo-, m.p. 180—181°. 2-Bromo- 
hippuric acid, m.p. 193— 194°, similarly affords 2-2'-bromophenyl-
4-3'-methoxy-4'-acetoxybenzylideneoxazol-5-one, m.p. 158-5— 159-5°, 
and its 5'-, m.p. 187— 188°, and 6 '-Br-, m.p. 197— 198°, 5 : 6 -Br2-, 
m.p. 225—226°, and 2 : 5 : 6 -B»y, m.p. 189— 191°, • -derivatives. 
Aceturic acid yields the following 4-3 ': 4-dimethoxybenzylidene-2- 
methylpyrazol-5-ones by condensation with the appropriate vanillin
derivative : 5'-chloro-, m.p. 203—204°; 5'-chloro-V-methyl-, m.p.
169—170°; 5'-bromo-, m.p. 206—207°; o'-bromo-4'-methyl-, m.p.
162—163°; 6 ’-bromo-, m.p. 119— 120°; 5'-iodo-, m.p. 196—197°.

Cautious heating of the azlactone (III) from (I) and (II) with ~3%  
KOH gives a-benzamidoferulic (a-benzamido-4-hydroxy-3-methoxy- 
cinnamic) acid, m.p. 20S-5—209-5°, reconverted into (III) by Ac20  
at 100°. The following substituted 4-hydroxy-3-methoxycinnamic 
acids are obtained analogously : G-chloro-a-acetamido-, m.p. 2 1 2 — 
213°; 4-chloro-a-benzamido-, m.p. 227—228“ ; o-bromo-a-acetamido-, 
m.p. 203—204°; 5-bromo-a-benzamido-, m.p. 229—230°; 5-iodo-a- 
acctamido-, m.p. 217—218°; 5-iodo-a-benzamido-, m.p. 227—228°. 
a-Acetamido- and 5-bromo-a-benzamido-3 : 4-dimetlioxycinnamic acids 
have m.p. 19S— 199° and 201—202° respectively. Et, m.p. 196— 
197°, and Me, m.p. 205—206°, 5-bromo-a-benzamido-4-hydroxy-3- 
methoxycinnamate and Me G-bromo-a-benzamido-3 : 4-dimethoxy- 
cinnamate, m.p. 119—121°, have been prepared. The azlactones 
are converted by boiling 6 N-NaOH into NH3, BzOH, and the follow­
ing 4-hydroxy-2-methoxyphenylpyruvic acids : 5-chloro-, m.p. 228—
228-5° (oxime, m.p. 158— 159°); 5-bromo-, m.p. 237-5— 239°/ 
(decomp.) [oxime, m.p. 169° (decomp.); semicarbazone, m.p. 195— 
196°; diacetate, m.p. 193—194°]; 5-iodo-, m.p. 234—235° [oxime, 
m.p. 170—171°). 5-Bromo-Z : 4-dimethoxyphenylpyruvic acid, m.p.
175— 177°, gives a Me ether, m.p. 162— 163°. H. W.

Hydroindazolone derivatives ; search for new analgesics. C. W.
Picard and D. E. Seymour [Quart. J . Pharm., 1943,16, 264—269 ; cf. 
A., 1944, III, Mar.).—A simplified method for prep, of 1-plienyl- 
tetrahydroindazolone (IJ consists in condensing E t cyclohexanone-
2-carboxylate (II) with a salt of NHPh-NH2 instead of the free base; 
similarly condensation of (II) with N2H 4,H 2S 0 4 in H20  yields tetra- 
hydroindazolone. Condensation of (I) with the appropriate alkyl 
halide in boiling EtOH-KOH yields \-phcnyl-2-n-, m.p. 65-5°, and 
-isopropyl-, m.p. 84—85°, -2-n-butyl-, an oil, m.p. 84°, and -isoamyl, 
an oil, and -2-allyl-tetrahydroindazoline, m.p. 65—67°. (I) with
BzCl in C5H 6N gives the 2-Bz derivative, m.p. 110°. Treatment of
l-phenyl-2-methyltetrahydroindazolone with. C1S03H and subse­
quently with N H , yields 2-\>-sulphonamidophenyl-\-mcthyltetrahydro- 
indazolone, m.p. 272—273°. l-p-AcetamidobenzenesuIphonyl-2-
phenyltetrahydroindazolone has m.p. 190— 191°. J. N. A.

Further diacridines and diacridylium salts. K. Gleu and R. 
Schaarschmidt [Ber., 1940, 73, [B], 909—915).—Acridones (I) are 
reduced to “ diacridines ” by methods which must be adapted to  the 
individual cases (Zn and HCl-EtOH are frequently useful) and these 
are readily oxidised to diacridylium nitrates by boiling dil. HNOj. 
Alternatively (I) are treated with M g+M gl2 in boiling PhOMe; 
the resulting pinacols are too unstable for isolation and, after 
removal of the solvent with steam, the diacridylium salts are usually 
immediately obtained as the sparingly sol. iodides, which are readily 
converted into the nitrates and chlorides. The following are 
described : 10 : lO'-diethyl" diacridine," m.p. 275°; 10 : 10'-diethyl- 
diacridylium H nitrate, C30H 28N 2(NO3)2,HNO3,3H2O ; 10 : 10'-di-
phenyl" diacridine," m.p. 342°; 10 : 10'-diphenyldiacridylium nitrate 
and chloride, C3SH 2iN 2Cl2,2HCl,8H20 , and the compound, 
C3SH 26N2Cl2,ZnCl2,H 20 ; 10 : 10'-dimethyldiacridylium nitrate tetra- 
and 'di-hydrate. 10 : lO'-Diethyl- and -dimethyl-acridylium salts 
show green luminescence of about the same intensity. The chemi- 
luminescence colour of the 10 : 10'-Ph2 compounds in very dil. 
solution is pure blue comparable in shade and intensity with tha t of
3-aminophthalhydrazide; the fluorescence colour is pure green so 
tha t in this instance there is a distinct difference between fluorescence 
and chemiluminescence. Further, the chemiluminescence colour 
depends on the concn. whereas the fluorescence colour is not 
materially affected. The concn. of H 20 2 is also significant. It 
appears therefore th a t the chemiluminescence phenomenon is more 
complex than assumed hitherto and th a t there is no general identity 
between fluorescence- and chemiluminescence-spectra; the identity 
sometimes observed is accidental. Diacridines show marked 
chemiluminescence in org. media in which autoxidation occurs 
without addition of alkali; it is best observed by addition of EtOH 
to a  diacridine in cycZohexanone. H. W.

Pyridazine derivative of cholestanedione.—See A., 1944, II, 52.
mj-Benzacridan derivatives. H. Waldmann and K. G. Hinden- 

burg [with S. Back] ( /. pr. Chem., 1940, [ii], 156, 157— 168).—1- 
Anilino-2 : 3-benzanthraquinone is converted by A1C13 (10 parts) at 
150° (batb)/2 hr. or by 75% H 2S0 4 (20 parts) a t 180°/8 hr. into 
2 : 3-benzcoeramidonine, m.p. 262°. l-Amino-2 : 3-benzanthra­
quinone, o-C9H 4C1-N02, KjCOj, Cu(OAc)2, and Cu powder in boiling 
P hN 0 2 give the l-o-nilroanilino-, m.p. 283° [less readily obtained 
from l-chloro-2 : 3-benzanthraquinone (I), o-N02-C6H 4-NH2, K 2C 03, 
and Cu(OAc) 2 in P hN 02], reduced (EtOH-Na2S) to the l-o -amino- 
amVino-derivative, m.p. 264°, which with NaNO, in aq. AcOH at 
—6 ° to 0 ° affords 1 -1  '-benztriazolyl-2 : 3-benzanthraquinone, m.p. 
288° [also prepared from (I), benztriazole (II), KOAc, and Cu(OAc) 2 
in P h N O J; this in boiling N H Pbs gives 3 : 4-phlhaloyl-ms-benz- 
acridan, m.p. 2S9—290°. \-o-Chloroanilino-2 : 3-benzanthraquinone, 
m.p. 206°, is obtained from (I), o-C,H4Cl-NH2, and NaOAc. 1 : 4- 
Dichloro-2 : 3-benzanthraquinone (III), (II). KOAc, and Cu(OAc) 2 
in PhNOj a t 190° (bath) give 1 : i-di-V-benztriazolyl-2 : 3-bcnz- 
anthraquinone, decomp. 291° (also formed by H N 0 2 on the 1 : 4-di-o- 
aminoanilino-derivative), which in boiling N H Ph2 affords 1 :2-
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phthaloyl-4 : 5 : 8  : 0-dibenzo-3 : \0-dihydro-3 : 10-diazapyrene (A), 
m.p. >400° (obtained directly if the original reaction mixture is 
boiled). 4-Chloro-l-hydroxy-2 : 3-benzanthraquinone, (II), KOAc, 
and Cu(OAc) 2 in PhNOz at 220—230° give ‘¿-hydroxy-3 : 4-phthaloyl- 
ms-benzacridan, m.p. >310°. ang.-Naphthotriazole with. (I) and
(III) in boiling PhNOz similarly affords the mono-, m.p. 319° (de­
comp.), and di-naphthotriazolyl derivatives, m.p. >340°, respectively, 
and thence 3 : 4-phthaloyl-5 : 6(7 : $)-benzo-ms-benzacridan, m.p. 290° 
(in boiling NITPh2), and 1 : 2-phthaloyl-4 : 5 : 8  : 0-di-l' : 2'(2 ' : 1')- 
naphtho-3 : \0-dihydro-3 : 10-diazapyrene, m.p. >400°. 3 : 4-Phthal-

(.B.)

oyl-fi : 7-benzo-ms-bc>izacridan, m.p. >320°, and 1 : 2-phthaloyl- 
4 : 5 : 8 :  0-d i-2 ': 3'-naphtho-3 : 10-dihydro-3 : 10-diazapyrene, m.p. 
>400°, are similarly obtained directly using /¿ji.-naphthotriazole. 
ffn.-Naphthotriazole-4: 9-quinone with (I) and (III) in boiling 
PhNO, similarly affords the mono-, m.p. >370°, and di-naphthotri- 
azolequinonyl derivative, m.p. >400°, respectively, from which 
Ns could not be eliminated. 3-Bromobenzanthrone (IV), o- 
N02-C6H4-NH2, KOAc, and Cu(OAc) 2 in boiling P hN 0 2 give the
3-o-niiroanilino-, m.p. 266°, reduced (EtOH-Na2S) to the 3 -0 - 
amifioanilino-derivative, m.p. 268°. This with NaNOs in aq. AcOH 
at > —2° afiords 3-1'-benztriazolylbenzanthrone, m.p. 306-5° [less 
readily obtained from (II) and (IV)], which in boiling anthracene 
gives the carbazole derivative (B ), m.p. 348° [cautious oxidation 
(Cr03, AcOH) gives anthraquinone-l-carboxylic acid]. H. B.

Isolation of mononucleotides after hydrolysis of ribonucleic acid by 
crystalline ribonuclease. H. S.-Loring and F. H. Carpenter ( /.  Biol. 
Chem., 1943, 150, 381—388).—The NHt salt of ribonucleic acid (I) 
(yeast-nucleic acid is used) in neutral or slightly acid medium is 
treated with cryst. ribonucleinase (preferable to the term ribo­
nuclease; cf. Kunitz, A., 1941, III, 47) a t room temp, a t pH 6-3 
(decreases to 5-5). Four acids are obtained : guanylic [purified 
through the dibrucine salt, -j-7H,0, sinters a t 210°, decomp. 224° 
(immersed a t 200°), and Nas salt] [a] ^ 3 —57-6° in aq. NaOH], 
uridylic [dibrucine salt, + 7 H 20 , [a] £ 8 -54-4° in CBH 6N ; (NH4)2 salt, 
shrinks a t 170— 175°, decomp. 183° (immersed a t 165°), [a]^ +20-9° 
in HjO], cytidylic, decomp. 230°, and adenylic, + H 20 , decomp. 196°, 
[a]!,4 —38° in H 20 . These four nucleotides are not formed during 
fractionation processes, as they could not be obtained in experiments 
in which nucleic acid, in absence of enzyme, is fractionated.

A. T. P.
New method for isolation of crystalline adenine nucleotides. M. V.

Buell ( /. Biol. Chem., 1943, 150, 389—394).—The following reaction 
is characteristic of adenine mononucleotides and of yeast-nucleic 
acid (I) : addition of solutions containing picrate +  A1 ions (at pH
2-4) [e.g., AI(OAc) 3 +  picric acid] affords (mainly) an A1 picrate 
complex of the nucleotide. The method is used for the isolation of 
cryst. adenine nucleotide (II). Thus, the K acetate salt of guanine 
nucleotide.is pptd. by 95% EtOH from a neutral solution of (I), 
previously treated- w ith 0-3-n aq. KOH for 24 hr. a t room temp. 
The filtrate then affords the A1 picrate salt of ( II ) ; after dissolution 
in morpholine and pptn. with COMe2, the salt is converted by 
aq. KOH +  AcOH (pH 5) into (II), + 2 H 20  (purified through the Pb 
salt). Cryst. adenylic acid (III) is isolated from beef heart. Enzyme 
action is inhibited by freezing the muscle, and proteins are removed 
from an aq. extract by heat-coagulation and picric acid pptn. (Ill) 
is obtained from the filtrate as the Hg salt, then pptd. as the A1 picrate 
complex, and purified through the Pb salt. A. T. P.

Fluorescent irradiation products of thiazole. R. Stampfli [Helv. 
Physiol. Pharm Acta, 1943, 1, C54—55).—" Vitachrome ’’ is most 
strongly fluorescent (deep blue) in acid solution. I t  is heat-stable, 
lowers surface tension, and is stable to long-wave ultra-violet 
radiation. Fluorescent substances were obtained from 2-thiol-4 : 5- 
dimethylthiazole, 2-thiol-4-methyl-5-acetoxyethylthiazole, Na 2- 
thiol-4-methylthiazolecarboxylatc, and 2-thiol-4-metliylthiazole; the 
last two prioducts show max. fluorescence a t alkaline pH. Negative 
results were obtained with 4-methylthiazole and its nitrate, 2-amino-
4-methylthiazolium nitrate, 3-benzyl-4-methyl-5-/l-hydroxyethyl- 
thiazolium chloride, 3 : 4-dimethyl-5-hydroxymethylthiazolium 
chloride, 4-methyl-3-acetoxyethyltliiazolium bromide, 4-methyl-
3-diethylaminoethyl-5-hydroxyethylthiazolium chloride, 4-methyl- 
benzylthiazolium chloride. A. S.

Conversion of 2-phenyl-4-chloromethyltkiazole into 5-chloro-2- 
phenyl-4-hydroxymethylthiazole. E. H. Huntress and K. Pfister, 
tert. ( /. Anter. Chem. Soc., 1943, 65, 1667—1670).—2-Phenyl-
4-chloromethylthiazcle (I) [obtained from CO(CH2Cl) 2 and

PhCS-NHj with subsequent hydrolysis by conc. HC1; 71% yield], 
m.p. 48-2—51-2°, with boiling 0-lN-NaOH or KOAc-AcOH gives
2-phenyl-4-hydroxy- (II), m.p. 66—69°, and 2-phenyl-4-acetoxy- 
methylthiazole, m.p. 42—43° [also obtained from (II)], respectively. 
C r0 3-H 2S 0 4-H 20  oxidises (II) to 2-phenylthiazole-4-carboxylic acid 
(2 2 %), m.p. 175— 176-5° [acid chloride (III), m.p. 97-7—98-5°; amide, 
m.p. 143-3— 143-8°]. With NaI-COMe2, (I) gives 2-phenyl-4-iodo- 
methyl-, m.p. 103-5— 104-6°, and with NaCN-EtOH gives 2-phenyl-4- 
cyanomethyl-thiazole, m.p. 43-1—44-2°, b.p. 147— 148°/2 mm. (lit. 
180— 185°/4—5 mm.), hydrolysed by boiling 6n-HC1 to 2-phenyl-4- 
thiazolylaceticacid, m.p. 88-8—89-S° (lit. 90°) [N asalt; hydrochloride, 
m.p. 203-1—205-1° (gas) (lit. 206—207°)]. Boiling conc. H N 0 3-H 20  
(10 : 24 ml.) converts (I) into 5-chloro-2-phenyl-4-hydroxymethyl- 
thiazole (57-5%), m.p. 116-5— 118° (acetate, m.p. 63-3-—64-1°; 3 : 5- 
dinitrobenzoale, m.p. 155-1— 155-3°), which with Cr03-H 2S 0 4- H 30  
gives b-chloro-2-phenylthiazole-4-c.arboxylic acid (41-6%), m.p. 198-8—
199-3° (gas), also obtained in 21% yield with 2-phenylthiazole-4- 
carboxylic acid (54%) from (III) by H N 0 3-H 20 . 29-2'% of BzOH 
is obtained from (II) by dil. alkaline KM n04. M.p. are corr. (block).

R. S. C.
Oxidation product of aneurin effective antineuritically. O. Zima 

and R. R. Williams (Ber., 1940, 73, [B], 941—949).—Triturating 
aneurin chloride hydrochloride (I) w ith saturated, aq. K2C 0 3 a t room 
temp, gives the quaternary chloride, C12H 17ON4ClS, decomp, when 
heated, In NaOEt-EtOH, (I) gives a yellow colour and yields a 
yellow N a  salt (II), C12H 15ON4SNa, -J-3H,0 (lost a t 78°/vac.), un­
stable in air. When repeatedly dissolved in EtOH and pptd. there-

cmc-n :c— n :c h
N—CH:g -CH2-N -CMe:C(SNa) -[CHJ ,-OH (H.)

from by E taO, this gives a colourless N a  salt (III), + 4 H 20 , converted 
over CaCl2 a t room temp,/vac. into a diliydrate, but becoming yellow 
a t 110°. (Ill) is also obtained by adding aq. NaOH to (I) in II»O

CMe-NlC-NH,
k —CH:C-CH2-N(CHO)-CMe:C(SNa)-[CHJ2-OH (IE.)

a t 0° and treating the product with COMc2. I t is probably formed 
by way of the quaternary hydroxide. (II) and (III) do not give a 
nitroprusside reaction, bu t the reaction is not characteristic in this 
series as it fails also with (I) and five related thiazole derivatives. 
The yellow colour in alkali is fairly characteristic of (I) but is no 
criterion of antineuritic activity as it is given also by the 4-Me 
isomeride. When (III) is treated in H 20  a t 0° with aq. I-K I, 1 I is 
rapidly absorbed and thereafter more is absorbed very slowly; use 
of 1 I leads to the colourless disulphide (IV), -f Bu°OH, m.p. 173°, or 
+COMe2 -f H 20 , obtained anhyd. (m.p. 177°) by E tO H -E t20  
(dihydrochloride, m.p. 231°). (IV) becomes yellow when melted and 
dissociates in high-boiling solvents, but its mol. wt. is correctly given 
in MeOH by Menzies and W right’s method (A., 1921, ii, 622). Benz- 
thiazolc methiodide and I give a similar disulphide, which does not 
dissociate. Zn-HCl reduces (IV) to ( I) ; boiling H Cl-EtO H -H 20  
hydrolyses it  to 6-amino-2-methyl-5-aminomethylpyrimidine, but 
boiling NaOEt regenerates (1). In boiling (CH2-OH)2, (IV) gives 
thiochrome (V) and a product (VI), C12H 160 2N4S, m.p] 233—234°,

CMe-NlC-NH,
n —c h :c -c h 2- -n°cm! > c '[c h ^ -o h  tVL>

which, when kept in solution, assumes a blue fluorescence, probably 
by formation of (V). (VI) has -<60—70% of the antineuritic 
effect (rats) of (I). (I) may be the reduced form of the natural
" redox ” system. R. S. C.

Cyanine dyes etc.—See B., 1944, II, 7, 10.

V II.— ALKALOIDS.

Constitution of yohimbine and its degradation products. B.
Witkop (Annalen, 1943, 554, 83—126).—I t  is shown th a t the OH 
group of yohimbine (I) is attached to C(17). (I) has m.p. 234°, new
Wd0 +62-2° in E tO H ; technical samples of its hydrochloride may 
contains a little t'soyohimbine but the presence of af/oyohimbine is 
excluded. Decarboxylation of yohimboaic acid (II) by NaOH-CaO 
cannot be effected a t <350° and gives the ketoneyohimbone (III), m.p. 
307° (decomp.) [methiodide, m.p. ~290° (decomp.), darkens a t 250°; 
methochloride (-f 2H 20), m.p. 276° (decomp.); hydrochloride of 2 : 4 -  
dinitrophenylhydrazone, m.p. >300°, darkens a t 280°]. Rapid 
treatm ent of (II) with TlOH a t 300°/0-1 mm. gives deoxy-yohimbol, 
m.p. 149°, [a]?,0 —24-8° in CEH 3N (hydrochloride, m.p. 228°; picrate, 
m.p. 224°; methiodide, m.p. 198°; the methochloride is physiologic­
ally inactive in the frog). The mother-liquors from (III) contain 
indole and isoquinoline derivatives so th a t direct crystallisation is 
impossible bu t treatm ent with Mel in MeOH leads to the isolation 
of yohimbol methiodide, m.p. 282° (decomp.) (corresponding metho­
chloride, m.p. 259°, softens a t 245°). At 260° (II) evolves 0O 2 but 
gives a non-crystallisable residue. In presence of Cu powder de­
carboxylation occurs a t 225°, giving (III) in 8 % yield ; mol. Ag and 
Ag20  are without influence. (Ill) is obtained in good yield from
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(II) mixed with anthracene a t 320°, and in poor yield from (II) 
and aq. Ba(OH ) 2 a t 280°. Slow decarboxylation of (II) with NaOH- 
CaO a t 270—300° leads to “ tetrahydroyobyrine’’ (IV), m.p. 106°. 
Dehydrogenation of (I) by Al(OPh) 3 and cyelohexanone in xylene 
a t 150° gives (III), [a]?? — 105-8° in C5I I5N (hydrochloride, m.p. 328°; 
picratc, m.p. 171°), similarly obtained from (II ) ; attem pts to isolate 
the intermediate “ yohimbinone ’’ under milder conditions were 
unsuccessful. (Ill) is dehydrogenated by black Sc a t 300° to te tra­
hydroyobyrine, m.p. 167° (hydrochloride, m.p. 236°), and yobyrine, 
m.p. 215° [picrate, m.p. 239° (much decomp.)], but does not appear 
to  be affected by Pb(OAc)4. a//o Yohimboaic acid and Al(OPh) 3 in 
boiling cycfohexanone-xylenc afford alioyohimbone, m.p. 230° (de­
comp.) (2 : 4-dinilrophenylhydrazone, darkens a t 250° and softens 
and swells a t 264°), whilst under similar conditions yohimbenic acid 
affords yohimbenone, m.p. 26S° (decomp.) (2 : 4-dinitrophenyl- 
hydrazone hydrochloride darkens a t 260°, softens a t 280°). (Ill), 
Al(OPrfi)3, and Pr0OH in xylene afford yohimbol (V), m.p. 243° 
(decomp.), [aft0 -63-4° in EtOH, -55-4° in MeOH [hydrochloride 
(+0-5H 2O), m.p. 291°, [aft0 —51-5° in MeOH], and epiyohimbol
(VI), C19H 24ON2, m.p. 258°, [aft0 — 80'1° in MeOH (methiodide, 
m.p. >300° after darkening and softening; methochloride, m.p. 
298°); a short period of reaction favours (V) whilst with very pro­
tracted action the yield of (VI) is >50% . (IV) (hydrochloride, m.p 
236°) is dehydrogenated by Pd sponge a t 280° to  2 : Z ~ i s o q u i n o l y l -
3-elhylindole, m.p. 128° (hydrochloride, m.p. 212°; methiodide, m.p. 
192°), isomeric with yobyrine (VII) [hydrochloride, m.p. 271° (much 
decomp.), softens at 240°; picrate, m.p. 239° (decomp.)], which 
remains unchanged under these conditions. (VII) is oxidised by 
SeO., in boiling xylene or, preferably, Ac20  to  yobyrone (VIII), 
CJ9H 14ON8, m.p. 185°, which does not react with 
(N02)2C,H 2-NH-NH2 in dil. HC1. (VII) is converted by paracet- 
aldchydc a t 260° into ethylidcneyobyrinc, m.p. 298° (darkening) ; 
with p-NOj-CjHpCHO a similar condensation occurs a t 180—200° 
but in subsequent working up the product is converted by acid 
into (VIII) and o-C„H4Me-C02H. (VII) is hydrogenated (P t0 2 in 
AcOH at 40°) to hexahydroyobyrinc, m.p. 197°. apoYohimbine (IX) 
is oxidised by Pb(OAc) 4 in AcOH at 40° and then hydrolysed to 
ietrahydroyobyrinecarboxylic acid (X), m.p. 286° (decomp.), [aft0 
+217-6° in EtOH [hydrochloride ( +  2H20), m.p. 303° (much de­
comp.), [ a f t  +307-3° in EtOH], Oxidised by Se02 in boiling C6H 6N 
to tctrahydroyobyronecarboxylic acid [hydrochloride semihydrate, 
m.p. 244° (decomp.)], which does not react with 2 : 4- 
(N 02)2C,H 3-NH-NH, in dil. HC1. Hydroxyhexahydroyobyrine- 
carboxylic acid [“ tetradehydroyohimboaic acid ”] ( + H 20), m.p. 325°, 
is not obtained in the same manner as (X) but is best prepared 
through the ester hydrochloride; the presence in it of active CH2 
is proved by the reduction of SeO» in C5H 5N. Yohimboaic acid 
sulphate hydrochloride, m.p. 308° (decomp.) [free sulphate, m.p. 289° 
(decomp.)], is converted by HC1 in boiling MeOH followed by NH 3 
into e-yohimbine, m.p. 203° (darkening), softens a t 195°, [aft0 +29-8° 
in CSH SN, and (1). Boiling KOH-McOH hydrolyses (IX) to apo- 
yohimboaic acid, m.p. 306° (decomp.), with two bases, c 21h 21o 2n 2, 
m.p. 201° (decomp.), becomes yellow a t 160°, and C21H 24(26)02<3)N2, 
m.p. 228°. In 50% of AcOH containing Pd-C under H 2 (IX) 
passes into a-isoyohimbine, m.p. 304°, [ a f t  +53-2° in 50% AcOH, 
hydrolysed to a-isoyohimboaic acid ( +  1-5H20), m.p. 238°, and con­
verted by NaOAc and boiling Ac20  into (IX); oxidation (Op- 
penaucr) of it does not give a base or CO-acid. The isolation of 
p-cresol by the distillation of (I) with Zn dust is described. The 
physiological activity of many quaternary bases of the yohimbine 
series is discussed. For these experiments the methiodides are fre­
quently too sparingly sol. and must be converted into the metho- 
chlorides. apoYohimbine methiodide monohydrate, effervesces a t 
259° after softening a t 246° and becoming brown a t 220°, appears 
new. H. W.

Constitution o! derivatives of the harman series from the view­
point of their ultra-violet spectra. F. Pruckner and B. Witkop 
(Annalen, 1943, 554, 127— 144).—Comparison of the absorption 
spectra of norharman (I) and yobyrine (II) leads to the conclusion 
th a t substitution in (I) a t C(3) causes a  marked diminution in the 
intensity in band II to an extent which exceeds the enhancement 
caused by addition of the extinction of the xylene residue. The 
spectrum of (I) and still more tha t of (II) is very similar to th a t of 
carbazolc. The diminished height of the bands with (II) may be 
due to substitution as such which diminishes the symmetry of the 
mol. This effect is yet more prominent in the comparison of the 
spectra of (II) and tetrahydroyobyrinecarboxylic acid; the extinc­
tion vals. of hydroxyhexahydroyobyrinecarboxylic acid (which has 
nearly the same position of the bands) could not be measured. 
Similar results are recorded for papaverine (Ill)-fsoquinoline (IV) 
in which substitution causes a displacement of all bands towards 
the red and exaltation of the extinction is caused by the addition 
of an aromatic ring separated by a CH2 group; this is particularly 
noticeable in band II. The complete absence from the spectrum 
of (III) of the individual bands seen in th a t of (IV) is ascribed to  
the presence of OMe in (III). In support of this hypothesis it is 
observed tha t the individual bands of indole arc absent from the 
spectra of 5- and 6 -methoxyindole; similar observations are re-

corded for lepidine and ÿ-methoxylepidine. The spectrum of 
harmine (V) differs considerably from tha t of harmaline (VI), which 
behaves optically more like a derivative of indole than a hydro­
genated harman. Further evidence in the same direction is based 
on the observation th a t the spectrum of (VI) does not differ so 
greatly from tha t of its methiodide as do the spectra of the meth­
iodides of (V) and (II) differ from those of the tert.-bases. This 
difference shows th a t (V) and (II) are closely related in spite of the 
differences in their spectra. The transition of (V) into the quater­
nary salt causes a weakening of the aromatic system similar to that 
caused by the change, p-toluidine -+p-C 8H 4Me-NMe3Cl but when 
N of (VI) becomes quaternary so great a change in the dihydro­
pyridine ring C is not occasioned. The spectra of yohimbine and 
its methiodide indicate th a t caution is necessary in generalising this 
line of argument. Reasoning based on the chemical properties of 
indole and its OMe derivatives leads to the conception th a t the 
great spectroscopic differences between (V) and (I) are due to the 
mobility of imino-H in (V) ; exchange reactions with DaO offer a 
possible experimental means of examining the problem. Close 
analogy is shown between the absorption spectra of 2  : 2 '-tsoquinolyl- 
and 2 : 2'-tetrahydrofsoquinolyl-3-ethylindole. H. W.

Lycoris alkaloids. XVI. Constitution of lycorenine. H. Kondo 
and T. Ikeda (Ber., 1940, 73, [B], 867—874).-—Lycorenine (I), m.p.
200—202°, [aft2 +149-33°, is A. Catalytic hydrogenation (Pd or

PtO , in AcOH) of (I) gives dihydrolyco- 
... b > ■( renine, m.p. 175— 177°, or under more

OMe!
-'HTFT drastic conditions deoxytctrahydrolyco- 
'  ' 2 renine, m.p. 165— 168°, w ith compounds,

Ci,H„3(26)0 3N, m.p. 120— 123°, and 
Ci 8H 2,0 2N, m.p. 165—167°. (I) is 

transformed by Ac20  and fused NaOAc a t 100° into a mono-, 
m.p. 185— 1S7°, and a di-, m.p. 173—176°, -acetyl-lycorenine, the 
latter compound being produced with much the greater diffi­
culty. Lycorenine methiodide, decomp. 260°, is converted by AgOH 
followed by distillation a t 130°/vac. mainly into the amorphous 
a-methine base (analysed as the methiodide, C18H 20O2NMe,I, de­
comp. 223°), with a smaller proportion of amorphous /j-methine base, 
de-hi-Lycorenine (II), m.p. 114-5°, is C15H 10O(OMe)2. One O is lost 
as HjO in the first stage of the degradation and the residual O is 
present in CO and not in OH since (II) cannot be acetylated but 
affords an oxime, C17H 160 2’.N-0H, m.p. 147— 150°. The B nucleus 
is readily aromatised during the Hofmann degradation by the form­
ation of a new double linking owing to loss of HaO, and .’CH-OH at 
C(B) passes into CHO whilst N is eliminated. Ozonisation of
(II) leads to CH20 , a dialdehyde (III), C10H ,4O4, m.p. 155—157° 
(disemicarbazone, decomp. 238°), and an aldehydic acid, Cll5H 140 5, 
m.p. 228—230° (p-nitrophenylhydrazone, dccomp. 276—278°), also 
obtained by oxidising (III) with I<Mn04 in COMe2 a t room temp., 
and further oxidised to a dicarboxylic acid, C18H 14Oa, m.p. 256— 
257° (Mc2 ester, m.p. 135— 137°). This is characterised as 3:4-  
dimethoxydiphenyl-6 : 3'-dicarboxylic acid by hydrolysis of the Me. 
ester obtained synthetically from 3 : 4 : 6 :  l-(OMe)2C0H„Br-CO2Me, 
ui-CjHft-CO.Me, and Cu powder at 255—260°. CHzO is readily 
obtained by the action of 0 3 on (I) but the aldehydic base formed 
simultaneously is too unstable for further examination. Like a 
typical p-base (I) affords an oximc hydrochloride, decomp. 258°.

H. W .
Strychnos alkaloids. XCH. Reactions of Ar-metkyL«.’c.-'/i-brucine 

and related bases. H. Leuchs and H. G. Boit (Ber., 1940, 73, [B], 
885-—892).—An amended method of obtaining p-brucine (I) is re­
ported. The action of Mel on (I) in MeOH gives 7% of quaternary 
salt against 3—4% in H20  but the quaternary salt observed pre­
viously (A., 1939, II, 349) is not encountered when (I), free from 
brucine, is produced. W ith ^-brucine Me ether and Mel the yields 
of tert. base and quaternary salt are 39 and,61% in presence of MeOH 
and 60 and 40% in presence of H ,0 . Reaction of (I) with Me2S04 
yields exclusively tert.-tfpMp base. Dihydro-i/r-brucine Me ether 
and Mel in H20  afford A'-meth.yldihydro-i/'-brucine methiodide in 
84% yield ; this forms ~25%  of the product from dihydro-^-brucine. 
Methylation of (I) may be expected to occur in accordance with the 
scheme, I C( OH) - Ni I CO- NMe-  but the product does not react 
with NH.-CO-NH-NH. or with NH 2OH,HCl in CftftN and 
N H 2-CO-NH-IstH 2 does not affect the quaternary methiodide or its
I-I2-derivative. M n04' oxidises (I) a t 20° in COMe2 but with 10 
equivs. of O, ~40%  remains unchanged and the rest is altered in 
an ill-defined manner. The Me base is converted by M n02 and S02 
into two isomeric sulphonic acids, C24H 2 , 0 8N 2-S03H, [a f t  — 120-3°/rf 
and 41 °/if in 2 mols. of OTx-NaOH; the homogeneity of a third 
material, [a f t —62-3°/d, is not established. W ith PhCHO in boiling 
NaOMe-MeOH it yields benzylidene- (II), m.p. 234—236° (vac.), 
reduced (Na-Hg in dil. MeOH containing a little AcOH) to benzyl- 
N-methylsec.-i/i-brucine, m.p. 195—197° (vac.) (hydrobromide; per­
chlorate). Hydrogenation (PtO. in 25% AcOH) of (II) leads to 
benzyldihydro-'ii-mcthylsec.-tji-brucine [hydrobromide ( +  H 20), m.p- 
105— 110° to a resin or, anhyd., m.p. 215—225° (slight decomp.); 
hydrochloride, m.p. ~100° and 215—225°], (I) condenses with
PhCHO to benzylidene-i/i-brucine, isolated as the hydrobromide, 
chars a t 225°, reduced by Na-Hg in dil. MeOH to a mixture of benzyl-



i+brucine and -brucine hydrobromide and hydrogenated (Pt0 2 in 
50% AcOH) to benzyldihydro-i/i-brucine (hydrochloride, m.p. ~220° 
after softening; darkens a t 190°). The tert. ether base obtained by 
the action of NaOMe or Na-Hg on Ar-methyl-i/(-brucinc methiodide 
is hydrolysed by 12n-HC1 a t 100° to  Af-methylsec.-^-brucine. The 
methiodide of this base is reduced by N a-H g-H 20  to  the methiodide, 
C26H30O 6N 2,MeI, m.p. 276—278°; other methods of treatm ent lead 
to a neutral perchlorate, (C20H 34O 6N 2)2,HClO4, m.p. 102°, decomp. 
112°, and a base, C26H 320 5N,, m.p. 230—233° (vac.), which contains 
only 2 OMe and hence has suffered an Emde fission. This base 
absorbs 4 H  when hydrogenated (PtO, in 0Tn-HC1) and according 
to conditions gives two interconvertible salts, C25H 30O 5N2,HClO4, 
hydrated, m.p. 114— 115° (decomp.), softens a t 100°, anhyd. m.p.
263—269°, and C26H 30O 6N 2,2HClO4, m.p. 153— 154° (decomp.); 
the corresponding bases are non-cryst. but another experiment gives 
a cryst. base, C26H34(3G)05N2. m -p- 172° in <10%  yield. H..W .

Veratrine alkaloids. XIV. Correlation of the veratrine alkaloids 
with the solanum alkaloids. L. C. Craig and W. A. Jacobs (Science, 
1943, 97, 1 1 2 ).—5-Methyl-2-ethylpyridine (I) was isolated from 
the distillate from solanidine and Se. (I) is a characteristic degrad­
ation product of the veratrine alkaloids, which are probably C27 
compounds closely related to the sterols. E. R. R. "
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Chemistry of bivalent and tervalent rhodium. V. Co-ordination 
complexes of rhodous halides with dialkylarsines.—See A., 1944, I, 
46. 

Synthetic application of o-/3-bromoethylbenzyl bromide. II. 
Preparation and properties of 2-substituted 1 : 2 : 3 :  4-tetrahydro- 
woarsinolines. in .  Preparation and optical resolution of 2-phenyl-
2-p-chlorophenacyl-l : 2 : 3 : 4-tetrahydroi.roarsinolinium bromide.
F. G. HoUiman and JF. G. Mann (J.C .S ., 1943, 547—550, 550—554). 
—IT. o-Br-[CH2]2-C0H 4-CH2Br (I) in Et.O  w ith AsPhCh and N a- 
EtOAc in absence of air give 2-phenyl-l : 2 : 3 : 4-tetrahydroiso- 
arsinoline (II), b.p. 110—112°/0-01 mm. (methiodide, m.p. 136—137°), 
which is oxidised by HNOj to  the oxy-compound, isolated as the 
hydroxy-nitrate, m.p. 149— 150°; by Br-CHC13 to the arsine di­
bromide, isolated as the isoarsinoline dichloride, m.p. 147— 149°, or 
as 2-phenyl-l : 2 : 3 : 4-telrahydroisoarsinoline sulphide, ■ m.p. 124° 
(by H2S), and by chloramine-7' to  the oxy-compound, isolated as the 
hydroxy-picratc, m.p. 116—118°. AsMeCl2 with (I) in a similar 
manner affords 2-methyl-l : 2 ; 3 : 4-tetrahydroisoarsinoline (HI), b.p. 
1310 /18 mm. (methiodide, m.p. 179—181°; methopicrate, m.p. 163— 
164°), which is oxidised with HNOs to the hydroxy-nitrate, isolated 
as the hydroxy-picrate, m.p. 164—165-5°. Cl, in CC14 converts (III) 
into 2-methyl-l : 2 : 3 : 4-terahydroisoarsinoline dichloride, which at
130—140° gives MeCl and 2-chloro-l : 2 : 3 : 4-tetrahydroisoarsinoline, 
b.p. 157°/14 mm., unaffected by boiling C6H«N. 2-Phenyl- 
1 : 2 : 3 :  4-tetrahydroisophosphinoline, b.p. 130— 160°/0-2 mm. (meth­
iodide, m.p. 116— 118°), can be prepared in small yield only. None 
of the compounds tested possesses trypanocidal or antimalarial 
activity.

III. p-C6H 4Cl-CO-CH2Br and (II) give d\-2-phcnyl-2-p-chloro- 
phenacyl-1 : 2 : 3 : 4-tetrahydroisoarsinolinium bromide, m.p. 190— 
191° (d\-iodide, m.p. 190-5°), which with Ag ¿-bromocamphor- 
sulphonate yields the d-bromocamphorsulphonate, m.p. 119—131°, 
M i?  +279°. Crystallisation from C6H 9-cyclohexane affords the
l-isoarsinolinium d-bromocamphorsulphonate, m.p. 236— 238°, [iWft 
-140°, which is converted into the picrate, [IWft —450°, and iodide, 
m.p. 178-5— 179°, [M]i? —352°. The Ag /-salt similarly gives d-iso- 
arsinolinium \-bromocamphorsulphonaie, m.p. 236—237°, eft +0-89°, 
from which the picrate, [/Win +457° is obtained. 2-IJhenyl-2-p- 
chlorophenacyl-\ : 2 : 3 : i-tetrahydroisoarsinotinium d-camphorsul- 
phonate, m.p. 2 1 0 —2 1 2 °, [Afft + 1 1 2 °, similarly prepared, gives the 
chloroplalinate, m.p. 211—213°, and chloroaurate, 157— 158°. The 
picrates and iodide are optically stable in CHC13 a t room temp. 
These are the first arsonium salts to  be obtained in optically stable 
forms, and the correlation of their optical and chemical stability 
provides strong evidence th a t the optical instability previously 
recorded for dissymmetric arsonium salts has been due to the form­
ation of a “ dissociation-equilibrium ’’ in solution. The properties 
of other dissymmetric 4-covalcnt As compounds are discussed on this 
basis. All rotations are in CHC13. F. R. S.

Autoxidation of lead tricycfohexyl and its behaviour towards carbon 
tetrachloride. F. Hein, E. Nebe, and W. Reimann (Z. anorg. Chem., 
1943, 251, 125—160).—PbR 3 (R =  cye/ohexyl) in solution is stable 
Awards O, in the dark but undergoes oxidation in light thus :

, 3 “h 50, =  PbR 20  +  2PbO +  PbO, +  other products. The
only intermediate product is (PbR3),0 . PbR 3 reacts with CC14 in 
Presence of 0 2 in the dark a t room temp., giving PbR 3Cl, PbR 2Cl,, 

ancl Cl* and even in absence of 0 2 affords PbR 3Cl, 
PbRjClj, and C2C16. Free CC13 is an intermediate product. CBr4 
and C2Br5 react'similarly but even more energetically. Mechanisms 
are suggested. F. J. G.

Introduction of water-solubilising groups into some organo- 
metallic compounds. R. W. Leeper (Iowa State Coll. J . Sei., 1943, 
18, 57—59).—The following were prepared : PbPh3 H  maleate, m.p. 
207°, (PbPh3) 2 maleate, sinters 198—199°, Pb triphenyl o-hydroxy- 
phenyl, m.p. 216—218°, PbPh39-phenanthryl, m .p. 169—111° ,PbPh.,di-
8-phenanthryl, m.p. 208—210°, PbPh3 7 - ( l : 2-benzanthryl), m.p. 295— 
296°, PbPh dicyclohexyl chloride, m.p. 195°, dccomp. 205°, PbPh3Et 
chloride, sinters 142°, decomp. 146— 147°, Pb(C3H i-N 03-m)3 di- 
cliloride, sublimes 250°, decomp. 285—289° (di-iodide, decomp. 135°), 
GeBua3 iodide, b.p. 126— 128°/4 mm., Ge letra-2-furyl, b.p. 163°/1 
mm., m.p. 99— 100°, SnBua tri-iodide, b.p. 154°/5 mm., Sn di- 
carbelhoxymcthyl dibromide, m.p. 139°. F. R. G.

Organolead compounds containing water-solubilising groups.
D. S. Melstrom (Iowa State Coll. J . Sei., 1943, 18, 65—67).—RHal 
with LiBu“ in E t20  gives LiR which with C 0 3 yields RC02H, the 
following being new : 2 : 4 :  b-triphenylfuran-3-, m.p. 257—-258° 
(Me ester, m.p. 123-5—124°), 3 : 4 :  Q-triphenylpyridine-2-carboxylic 
acid, m.p. 166—168° (decomp.) (Me ester, m.p. 117— 118°) p -carb- 
oxyphenylethyl alcohol, m.p. 127— 128°, a-p-carboxyphenylethyl 
alcohol, m.p. 138— 139°. The reaction of LiR with P bPh3Cl leads to 
the formation of PbPh3 o- (I), m.p. 134— 136°, m-, m.p. 113—114°, 
and p -hydroxymethylplienyl (II), m.p. 98— 100°; PbPh3 p-ß-, m.p. 
87—88°, and -a-hydroxyethylphenyl, m.p. 68—70°. (II) was oxid­
ised (KMn04) to PbPh3 p-carboxyphenyl, m.p. 256—258° (Me ester, 
m.p. 125— 127°; N a  and I< salts). Similarly (I) produces the 
anhydride of PbPh3 o-carboxyphenyl hydroxide, m.p. 300—305° (with 
turbidity) [chloride, m.p. 210—220° (with turbidity) (Me ester, m.p. 
m.p. 170— 171°)]. Also prepared were p -phenylenedi(lead triphenyl), 
m.p. 285—288° and PbPh3 o-anisyl, m.p. 128—129°. F. R. G.

Long-chained organometallic compounds. R. N. Meals (Iowa 
Slate Coll. J . Sei., 1943, 18, 62— 64).—The following were prepared : 
Hg di-n-dodecyl, m.p. 44—44-5°, -tetradecyl, m.p. 53—54°, -hexadecyl, 
m.p. 61—62°, and -octadecyl, m.p. 66-5—67° ; Hg n-dodecyl, m.p.
114— 114-5°, -hexadecyl, m.p. 114— 115°, and -octadecyl chloride, 
m.p. 115—116°; Hg n-dodecyl, m.p. 108-—108-7°, -tetradecyl, m.p.
110— 110-5°, -hexadecyl, m.p. 110-5—111-5°, and -octadecyl bromide, 
m.p. 110— 111° ; Hg n-dodecyl-, m.p. 91°, and -hexadecyl iodide, m.p. 
93 ; Sn tetra-n-dodecyl, m.p. 15— 16°, -tetradecyl, m.p. 33—34°, 
-hexadecyl, m.p. 41-5—42-5°, and -octadecyl, m.p. 47° ; Pb tetra-n- 
tetradecyl, m.p. 31°, and -hexadecyl, m.p. 42° ; Sn tri-n-dodecyl, 
m.p. 33°, -tetradecyl, m.p. 46—47°, -hexadecyl, m.p. 55-5— 56-5°, and 
-octadecyl chloride, m.p. 61—62° ; Pb tri-n-dodecyl, m.p. 64— 65°, 
-tetradecyl, m.p. 74——'75°, -hexadecyl, m.p. 79—80°, and -octadecyl 
chloride, m.p. 82— 83°; tri-dodccyl-, b.p. 200°/0-009 mm., and 
-tetradecyl-arsine. F. R. G.

Organotin compounds. C. E. Arntzen (Iowa State Coll. J . Sei., 
1943, 18, 6 —9).—A survey. The following were prepared (Grig- 
nard) : SnPh3 o-, m.p. 176—177° (decomp.), and p -hydroxy-, m.p.
201—203°, SnPh3 o-hydroxy-, m.p. 136— 138°, SnPh3 o-, m.p. 158— 
159°, and p -hydroxymethyl- (I), m.p. 98— 100° ; SnPh3 o-methoxy- 
methyl-, m.p. 94-5—95-5°; SnPh3 o-, m.p. 110— 112°, and p-di- 
methylamino-phenyl (II), m.p. 132— 134°. (I) is oxidised (KMn04) 
to SnPh3p-carboxyphcnyl, m.p. 166— 168°. Coupling of (II) yields 
SnPh3 4-dimethylamino-3-(4'-nitrobenzeneazo)phenyl, m.p. 190— 
192°. F. R. G.

Organothallium compounds. R. K. Abbott, jun. (Iowa Stale 
Coll. J . Sei., 1943, 18, 3—5).—Sol., non-toxic compounds were 
prepared from TlAryl2 and AgX (X =  solubilising acid group) ; 
TlPh3 sulphanilate, m.p. 345° (decomp.), 27 Me2, m.p. 231—233° ,E t3 
m.p. 220—221°, and Plu saccharatc, m.p. 315—320° (slight de­
comp.), Tl di-2-pyridyl lactate, m.p. 205—208° (decomp.). W ith 
fuming H 2S 0 4 a t -2 0 °  27(o-C6H 4Me)2Br yields Tl di-2-(4-sulpho- 
iolyl) sulphate (Na salt). N itration of T1P1i2-N03 gives 27 di-m- 
nilrophenyI nitrate, decomp. >300°, also obtained from»i-C6H 4(N02) 2
I-I3B 0 3, and T1C13. T lE t2Cl with NaOEt yields TlEt3 ethoxide, b.p. 
101— 102°/0-l mm., m.p. 43—45°. The following were also pre­
pared from T1X3 and the appropriate compounds; Tl(C3Ht'OH-o)3 
bromide, m.p. >340°, Tl di-2-pyridyl chloride, m.p. 288—291°, 
TlCl3,ZC3H 3N, m.p. 148— 150°, TlBr3,3CLH 3N , m.p. 113— 115°, 
27C/3,3 2-C.JhBrN, m.p. 145— 146°, 27C/3,3 2-C JIi (NHi)N,3HCl, 
m.p. 121— 125° (decomp.), TlCl3,cysteine,HCl, m.p. ~350° (decomp.), 
Tl [C3H3(NMe)„-p)3 bromide, m.p. >350°, Tl di-p-, m.p. >330°, and 
di-o-anisyl bromide, m.p. >330°. p-Li-CaH 4\NMe2 with BBua(OH)a 
gives p-dimethylaminophenylboric acid, m.p. 243—245° (decomp.), 
which with T1C13 yields a  purple dye. The following Tl salts were 
prepared: 2 : 4 : Q-trinitrobenzoate, m.p. 160— 163° (decomp.);
oxalate, m.p. 315—320° (decomp.); naphthalene-2-, m.p. 234—236°, 
benzene-, m.p. 185— 187°, lauryl-, m.p. 143— 145°, and p -toluene- 
sulphinate, m.p. 154— 156°; phenyl-, m.p. 200—201° (272 salt, m.p. 
317—320°), and diphenyl-phosphonate, m.p. 203—205°; salt of 
MeNOj, decomp, from 160°; salt of EtNOa, m.p. 80— 82° (decomp.); 
Me, m.p. 136— 140° (decomp.) Et, decomp. 100°, and Bua sulphide, 
m.p. 84—90° (decomp.); thiophenoxide, m.p. 258—260°, p-thiololyl- 
oxide, m.p. 178— 180°, lhio-ß-naphthoxide, m.p. 165— 168°, and 
terephthalate, m.p. >340°. F. R. G.
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IX .— PROTEINS.

Dénaturation o£ tobacco mosaic virus by carbamide. I. Bio­
chemistry. M. A. Laufler and W. M. Stanley (Arch. Biochcm., 
1943, 2, 413— 424 ; cf. A., 1939, III, 729).—Tobacco mosaic virus is 
transformed by 6 m - C O ( N H ,) 2 from a substance sol. in dil. aq. 
electrolytes into one insol. in such solvents. The denatured protein 
is readily sol. in 6m - ,  considerably less sol. in 4 - 5 m - ,  and very slightly 
sol. in 3 m - C O ( N H 2) 2. I t  dissolves easily in very dil. aq. Na dodecyl 
sulphate and in O-lii-NaOH, but not a t all readily in O-OlM-jN'aOH. 
These changes are shown by means of osmotic pressure, high-speed 
quantity centrifugation, ultra-centrifugation, stream double re­
fraction, and turbidimetric examination to  be accompanied by dis­
integration of the high-mol. virus nucleoprotein particles into much 
smaller particles ~104 or 105. The nucleic acid is removed from 
the protein in this disintegration, and the no. of SH groups increases 
during dénaturation. CO(NH , ) 2 also causes a loss of virus infec- 
tivity. Residual infectivity is always associated with remaining 
high-mol. nucleoprotein in cases of partial dénaturation, and the sp. 
infectivity of this residual material is considerably <  th a t of 
untreated virus. This shows tha t virus inactivation can occur 
before the virus nucleoprotein mol. is extensively disintegrated, and 
dénaturation by CO(NH, ) 2 appears to involve a t least two consecutive 
reactions. The overall dénaturation process is irreversible.

j .  N. A.
Effect of dénaturation on sulphur content o£ ovalbumin and 

edestin. B. M. Hendrix and J. Dennis (Arch. Biochcm., 1943, 2, 
371—380).—D énaturation of ovalbumin with acid and alkali causes 
a decrease in the S content of the protein. Material rich in S is 
removed from the protein by these treatments, and dénaturation 
appears to be accompanied by addition of H aO to the protein. 
Allcali-denaturation of edestin resembles acid- and alkali-dcnaturation 
of albumin, whilst acid-denaturation of edestin differs from other 
acid- and alkali-denaturations in tha t no S is removed from the 
protein. J. N. A.

Effect o£ dry grinding on properties o£ proteins. I. Native, de­
natured, and coagulated ovalbumin. H. R. Cohen (Arch. Biochem., 
1943, 2, 1—8 ).—Dry grinding (ball mill a t 100 r.p.m.) of cryst. and 
acid-denatured ovalbumin (I) produces insol. protein. Heat- 
denatured (I) gives some H 20-sol. protein; the insol. fraction 
contains more S and less tyrosine and tryptophan than does cryst.
(I). The rates of digestion by pepsin of the ground proteins are 
intermediate between those of cryst. and coagulated (I).

E. R. S.
Effect o£ dry grinding on properties o£ proteins, n. Casein. 

HI. Gelatin. IV. Human, ox, and pig coagulated hæmoglobins.
H. R. Cohen (Arch. Biochem., 1943, 2, 345—351, 353—355, 357— 
361).—II. When casein (I) is dry ground for 48 hr. a H aO-sol. 
fraction is obtained, which contains more P  and less tryptophan
(II) than the unground (I) ; i t  is also attacked by rennin. The 
other H20-sol. fractions by successive 48-hr. periods of grinding all 
contain more P  and less (II) than native (I), and they are all un­
affected by rennin. There is very little difference in N  content of 
any of the fractions. They all contain dialysable proteins, and are 
pptd. from aq. solution by picric, trichloroacetic, and phosphor 
tungstic acids, HgCl2, and 50% saturation with (NH4)2S04. They 
are not prccipitinogenic but produce anaphylactic sensitisation in 
guinea-pigs. The insol. residue left after prolonged grinding is only 
slowly attacked by trypsin. The I I 20-sol. fractions are all digested 
much more readily, whilst th a t from the first grinding is hydrolysed 
a t a greater rate during the first 45 hr. than is native (I). The 
total H 20-sol. product is partly nutritionally deficient since it  does 
not support growth of mice although they are maintained in good 
health and a t relatively const, wt., whilst the insol. residue is just 
as effective as is unground (I). The mechanism of degradation of 
the protein mol. by grinding is discussed.

III. Dry grinding of gelatin converts i t  into a protein sol. in cold 
H 20 . Grinding for 7 hr. has no effect on the ability to gel, but there 
is a marked increase in solubility in I-I20  a t room temp., and the time 
for gelling is considerably increased. After grinding for 72 hr. the 
product no longer forms a gel. There is no increase in formol 
titration val. during grinding, which shows th a t there is no appreci­
able cleavage of peptide bonds.

IV. Dry grinding of coagulated human, ox, and pig hæmoglobins
(III) produces H ,0 -sol. fractions which contain varying amounts 
of Fe. They all give the benzidine reaction, and the fact th a t the 
hæmatin is sol. in H.O shows th a t the prosthetic group is not 
removed from the protein constituent during grinding. The H»0- 
sol. proteins contain dialysable protein; they are non-coagulable 
by heat and require 50% or more EtOH for pptn. They are pptd. 
by HgCh, picric acid, and CC13-C02H, and by 50% saturation with 
(NH4)2SÔ4. They are sol. in acids and alkalis, and do not give rise 
to precipitin antibodies and do not react with native (III) antisera. 
The N content decreases with successive fractions, and in the case 
of human (III) the amount of tyrosine decreases in each successive 
fraction, whilst with ox (III) the amount of tyrosine in each fraction

is fairly const. Tryptophan is absent from the last fractions from 
human (III) and from one of the H zO-sol. fractions from ox-(III). 
79% of coagulated human (III) is converted into H 20-sol. protein in 
3S4 hr. For coagulated ox- and pig-(III) the corresponding vais, 
are 75% in 192 lu. and 32-5% in 96 hr. respectively. The H 20-sol. 
fractions from human (III) contain a t least 70% of dialysable- N 
which shows th a t they are small mol. fragments. The H sO-sol. 
fractions from the various (III) differ from native (III) mainly'in the 
ultra-violet spectrum between 313 and 264 m/t. In  this region 
there is considerably more absorption than with native (III).

J. N. A.
Methionine- and tryptophan-free casein hydrolysates. A. A.

Albanese (Science, 1943, 98, 46).— 1 kg. of casein in refiuxed for 
20—23 hr. with 500 ml. of H 3S04 and 1 1. of H 20 , cooled to  80°, 
200 ml. of 30% H 20 2 added, and the mixture kept a t room temp, for 
24 hr. 2 1. of H ,0  and 4 1. of 16% CaO suspension are added, and 
the mixture is kept overnight and filtered through a norite-precoated 
filter. The CaS04 is re-suspended in 2 1. of hot H 20 , filtered, and the 
filtrate and washings conc. in vac. a t 50—60° to  2 1., neutralised with 
50% H 2S04, and refiltered. 650 g. of tryptophan-free (not detected) 
and methionine-free (0 -1 2 —0 -2 1 % of the protein) hydrolysate are 
obtained. E. R. R.

Ethérification of hydroxyamino-acid residues in silk fibroin by 
dimethyl sulphate. A. H. Gordon, A. J. P. Martin, and R. L. M. 
Synge (Biochem. J ., 1943, 37, 53S—543).—Fibroin with Me2S 0 4 and 
N-NaOH is O-methylated ; the max. degree of méthylation obtainable 
corresponds to conversion of nearly all the tyrosine residues and 
about half the serine residues, suggesting the presence in fibroin of 
two types of serine residues, differing in accessibility to méthylation.

F. O. H.

X .— MISCELLANEOUS UNCLASSIFIABLE 
SUBSTANCES.

Lignin esters of mono- and di-basic aliphatic acids. H. F. Lewis, 
F. E. Brauns, M. A. Buchanan,, and E. B. Brookbank (Ind. Eng. 
Chem., 1943, 35, 1113— 1117).—The prep, of lignin from soda black 
liquor from hardwood cooks by pptn. with CO, is described. Lignin 
esters are prepared by adding the acid chloride to  a solution of 
lignin in C5H 5N, and isolated by pouring into ice-I-I20 . The esters 
of 17 monobasic aliphatic acids, ranging from acetic to stearic, and 
of succinic, adipic, suberic, azelaic, benzoic, ÿ-toluenesulphonic, and 
phthalic acids were prepared and their m.p. and solubility data 
tabulated. In esters of monobasic acids, 3, 4, or 5 acyl groups are 
combined with each structural unit of lignin. The m.p., which are 
not sharp, decrease with increasing chain length of the acid group. 
These esters are sol. in COMe2, dioxan, C6H 6, and EtOAc; the 
solubility in MeOH and EtOH decreases and in E t20  and light 
petroleum increases with increasing mol. wt. of the acid radical. 
Esters of dibasic acids have higher m.p. and are less sol.; this is 
attributed to attachm ent of the acid mol. to  two neighbouring 
lignin chains forming a network structure. The stearic ester has 
possible industrial applications as a mould lubricant for wood plastics 
and for incorporation in inks and paints. R. H. F.

Purification and properties of humulon. V. Salac and J. Dyr
(Gambrintis, 1943, 4, 253—255).—A solution in MeOH of the 
residue obtained by extracting lupulin with Et.O  and evaporating 
the solution was freed from myricin wax, and the humulon (I) pptd. 
by aq. Pb(OAc),. The Pb salt of the a-bitter acid (II) was extracted 
with 25% H 2S 0 4 +  4 vols, of Et.O, and (I) purified by the o- 
C8H 4 (NH2) 2 method, followed by pptn. of a solution in MeOH with 
H.O. The crystals had m.p. 63—64°, [a]i? —206-24° in MeOH, 
-212-53° in EtOH, -190-44° in E t20 . W ith solutions in C6H 14 [o]ÿ 
was cc the concn. Dil. aq. FeCl3 gave a violet-brown and dil. aq. 
CuS04 an emerald-green colour with a solution of (II) in EtOH. 
Polarimetric determinations of (I) from different hops gave lower 
vais, than pptn. with Pb(OAc)2. J . G.

Relationship of lupulin to the bitter constituents of hops. V. Salac 
and J . Dyr (Gambrinus, 1943, 4, 255—258).—Crude ^-bitter acid
(I), obtained as fine needles by the evaporation a t 30° in COs of an 
extract of lupulon (II) in C5H 12, was dissolved in MeOH ; 2 days later, 
two layers [a syrupy liquid containing j3-soft resin (III), and a milky 
upper layer containing fine needles of (I)] had separated. After 
recrystallisation (I) had m.p. 78— Sl°, but (II) remained amorphous; 
both had [a] 0. Aq. FeCl3 produced a brown and aq. CuS04 a blue- 
green colour with the MeOH solution. The crystals of (II) and 
their solutions in MeOH had no bitter taste, but (III) was very
bitter. A dil. solution of lupulin in MeOH-H20  boiled free from
MeOH became very bitter owing to the rapid conversion of (II) into 
(HI).. Since [a] of hop oil is ~0, humulon can be determined polari- 
metrically (see above). J. G.

Esters of penicillin.—See A., 1944, III, 141. 
Purification and properties of penatin.—See A., 1944, III , 141.
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f  ACTUAL BATCH ANALYSIS
- (Not merely maximum impurity values)

<• Batch No. 18150
<• Chloride (Cl)......................................................  0.004%
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*  Nitrate (NO,) ..................................................  0.001%
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