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A II—Organic Chemistry 

J A N U A R Y , 1944 .

I . — A L IP H A T IC .

Modern m ethods of p reparative  o rgan ic  chem istry . V. In troduction  
of fluorine in to  o rganic com pounds. W . B ockem üller. VI. Use 
of biochem ical oxidations and  reductions fo r preparative  purposes.
F. G. F ischer. V II. M olecular distillation . F . W ittk a  (Angew. 
Chern., 1040, 53, 419— 424, 401— 471, 557— 568).— Reviews.

Isom érisation a n d  a lky la tion  of [saturated] hydrocarbons.— See B.,
1943, I I ,  366.

Catalytic hydrogenation  of carbon  m onoxide. M ethane synthesis 
from w ater-gas.— See B ., 1943, I I ,  365.

A lkylation of paraffins w ith  de fin es. Iden tification  of th e  paraffins 
formed. A. V. Grosse a n d  V. N. Ip a tie v  ( / .  Org. Chem., 1943, 8, 
438— 447 ; cf. A ., 1935, 1348).— T he h exanes form ed b y  th e  c a ta ly tic  
alkylation of CHM e3 w ith  C2H 4 in th e  p resence of B F 3 or A1C13 are  
CHMe2P r f  (90— 70%  of th e  to ta l  hexanes), P raP r £ (10— 2Q%), an d  
traces qf EtBu?" ( > 3 % ) .  W ith  b o th  c a ta ly s ts  th e  re la tiv e  am o u n ts  
are approx. th e  sam e. Id en tifica tio n  is accom plished b y  th e  isol
ation of (CMe2B r)2 and  N 0 2-CMe2-C E t(N 0 2)2, m .p . 96°,, and  by  
their R a m a n  sp ec tra . T h e  tw o  o th e r h exanes can  be p re sen t on ly  in  
negligible am o u n ts  if  a t  all. Prfl2 p ro b ab ly  arises b y  isom érisa tion  
of the p rim a ry  E tB u y b u t  th e  orig in  of P r°P rP  is obscure. H . W .

K inetics of vinyl derivative polym erisation .— See A., 1944, I, 20.
End-group s tru c tu re  of polyvinyl alcohol. C. S. M arvel a n d  G. E . 

Inskeep (J. Amer. Chem. Soc., 1943, 6 5 , 1710— 1714).— H ydro lysis 
(NaOMe) of p o ly v in y l a c e ta te  an d  re-este rification  (C5H 5N ; A c20 ;  
H2S 0 4-A cO H ) of th e  alcohol (I) causes irreg u la r increase o r decrease 
in the  degree of p o lym erisa tion . T h is  is  ascribed to  th e  possib le 
existence in  (I) of a  te rm in a l CHO , w hich  in  acid  can  form  ace ta ls 
with th e  O H  of o th e r m ois, of (I), w hereas in. a lk a li a ldol o r reverse 
aldol reac tio n s can  occur. R . S. C.

G eom etrical isom erism  of cyclic ace ta l derivatives from  polyhydric 
nitro-alcohols.— See A., 1944, I I ,  23. 

P repara tion  and  purification  of n itra ted  p en taery th rito ls .— See B.,
1943, I I , 367.

Isom eric ay- and  /3y-benzylidene-û-arabitols. W . T . H askins, 
R. M. H an n , a n d  C. S. H udson  {J. Amer. Chem. Soc., 1943, 6 5 , 
1663— 1667).— Z>-Arabitol (I) (1 mol.) an d  BzCl (2 m ois.) in  C 5H SN  
a t 0— 5° and  th e n  room  tem p , give th e  as-dibenzoate (II) (51% ), m .p.
131— 132°, [a]ÿ,' + 8 -4 ° in  C SH 5N , and  thence  th e  as -dibenzoate 
PyS-lriacetate, m .p. 102— 103°, [ a ®  + 31-0° in  CHC13. T h e  s tru c tu re  
of (II) is p roved  b y  consum ption  of 1-94 an d  2-02 m ois, of Pb(O A c)4 
in AcOH in  30 an d  60 m in ., respec tive ly , w ith  fo rm atio n  of 1 mol. 
of HCO jH a n d  2 m ois, of OBz-CH2-CHO (1-14 m ois, iso lated  as c ry st. 
scm icarbazone). W ith  P hC H O  an d  ZnCl3 a t  room  tem p . (II) gives 
Py-benzylidene-D-arabitol as-dibenzoate ( III) (73% ), m .p . 108— 109°, 
W o + 12-6° in  CHC13, an d  th en ce  th e  az-dibenzoate b-acetate, m .p. 
73—75°, [a]?? + 2 -1 °  in  CHC13, a n d  aSz-lribenzoate (IV), m .p . 101—  
103°, [d # ' -1 4 -6 °  in  CHC13. N aO M e-M eO H -C H C l3 co n v erts (III) 
into Py-benzylidenc-D-arabitol (90% ), m .p. 81—83°, [o]^1 + 10-8° in  
E tO H , + 18-1° in  CjHjlSf, th e  s tru c tu re  of w hich (and of i ts  fo re
runners) is  p roved  b y  consum ption  of 1-05 m ol. of aq . N a lO j w ith  
form ation of C H aO (0-74 m ol. iso la ted  a s  d im ethone  de riv a tiv e ) and  
syrupy  2 : 3 -benzylidene-B -threose , th e  s tru c tu re  of w hich is p roved  
by conversion in to  2 :  3 -isopropylidene-G -threose an d  thence  L- 
ta r ta ric  acid  an d  b y  h y d ro g en atio n  (R aney  N i;  E tO H ; 25°/110 
atm .) to  sy ru p y  /¡y -benzylidene-B -threito l ancl th en ce  ¿ - th re i to l ,  
m.p. 88— 89°, [a]j,° + 4 -6 °  in  H 20  (dibenzylidene d e riv a tiv e , [a]j,° 
-9 0 -2 °  in  C3H 5N). P ass in g  HC1 in to  (I) a n d  PhC H O  a t  room  tem p , 

gives oy-dibenzylidene-X )-arabitol (V) (84%  ; conc. HC1 gives only 
10— 1 10/0), l n . p .  151— 152°, [a]!? - 7 - 6 °  in  C 5H 3N  (cf. F ischer, A., 
1894, i, 395), conv erted  b y  B zC l-C 5H 3N  in to  th e  fiSz-iribenzoate, m .p. 
137— 138°, [a]jj* -1 3 3 -8 °  in  CHC13, w hich w ith  H 2S 0 4-A c 20 - A c 0 H  
gives 'D-arabitol pbs-lribenzoate ay-diacetate, m .p . 65— 66°, [a]f? 
—8-2° in  CHC13. H 2S 0 4-A c 20 - A c 0 H  co n v erts  (IV) in to  D -arabitol 
abs-tribenzoate py-diacetate, a  sy rup , [a]j>° + 1 9 -1 ° in  CHC13. T he 
s truc tu re  of (V) is th u s  p roved  (cf. S te ife r et al.. A ., 1934, 1364). 
M.p. are corr. R . S. C.

New form  of crystalline xylitol. J .  F . Carson, S. W . W aisb ro t, an d  
F- T. Jones ( / .  Amer. Chem. Soc., 1943, 65, 1777— 1778).— X ylito l is

o b ta in ed  in  a  m ore s ta b le  form, m .p . 93— 94-5°. C rysta llo -op tical 
d a ta  a re  g iven  for th is  a n d  th e  form  of m .p . 61— 61-5° (A., 1942, I I ,  
389). R . S. C.

Two syntheses of polygalitol (ae-anhydro-Zl-sorbitol). N . K .
R ich tm y er, C. J . C arr, a n d  C. S. H u d so n  ( / .  Amer. Chem. Soc., 1943, 
6 5 , 1477— 1478).— Polygalito l (I) is a  b y -p ro d u ct in  Z ervas’ sy n th esis 
of s ty ra c ito l (A., 1930, 1160). D i-fl-glucosyl d isu lph ide  oc ta - 
a c e ta te  w ith  R an ey  N i in  E tO H  gives slow ly th e  te tra -a c e ta te  of (I), 
a lso o b ta in ed  in  poor y ie ld  sim ila rly  from  /3-glucothiose t e t r a 
a ce ta te , m .p . 74r—75° (lit. 113— 114°), [a]|,0 - 8 - 3 ° - > + 4 7 - 0 °  in 12 
w eeks in 90%  E tO H . R . S. C.

A liphatic  /3-monoglycerides. B . F . D au b ert, H . H . Fricke, and  
H . E . L ongenecker (J. Amer. Chem. Soc., 1943, 6 5 , 1718— 1720).—  
ay-B enzylideneglycerol w ith  RCOC1 in  C 5H 6N  a t  20° gives ay- 
benzylideneglyceryl p-hexoate, m .p. 34-1°, and  p-octoate, m .p. 35-0°, 
co nverted  b y  H 2-P d -b la c li-E tO H  a t  36 lb. in to  glyceryl p-n-hexoate, 
m .p. —8° to  —10°, an d  p-n-octoale, m .p. 29-8°, respectively .

R . S. C.
Series of aw -dim ercaptans. W . P . H all and  E . E . R eid  ( / .  Amer. 

Chem. Soc., 1943, 6 5 , 1466— 1468).— [CH2]„(SH )2 (+) a re  p rep ared  
from  th e  d ibrom ides b y  C S(N H 2)2 and  th e n  K O H  in  bo iling  H aO in
80— 85%  y ie ld ; H 2S - N a 0 E t - E t 0 H - E t 20  a t  th e  b.p . gives 70—• 
85%  yields if n — > 6 ,  b u t  if n  =  4  or 5 y ields a re  low owing to  
cyclisation . (A) of low  m ol. w t. are-difficult to  iso late  because th ey  
are  sol. in  H aO a n d  ten d  to  polym erise an d  to  form  S([C H 2]„-SH)2. 
C H 2(SH )2 could n o t be  p repared . [CH2]3(SH )2, m .p . —79°, b .p . 
104-6°/100 m m ., 172-9°/760 m m ., is ob ta in ed  in 40— 50%  yield by  
K  x a n th a te  +  K O B z or b y  N H Ph-C S2M (M =  N a  or N H 4). T h e  
follow ing are  described ; (A) in  w hich n =  2, m .p . —41-2°, b .p .
146°, 4, m .p. -5 3 -9 ° ,  b .p . 74-5°/10 m m ., 195-6°/760 m m ., 5, m .p. 
-7 2 -5 ° , b .p . 90-1°/10 m m ., 217-3°/760 m m ., an d  6, m .p. —21°, b .p . 
106°/10 m m ., 237-l°/760 m m .; aij-dithiol-n-heptane, m .p. —38-1°, 
b .p . 119-5°/10 m m ., 252-2°/760 m m .; a0-diihiol-n-octane, m .p. 0-9°, 
b .p . 132°/10 m m . \  269-3°/760 m m .; a i-d ith io l-n-nonane , m .p. 
— 17-5°, b .p . 145°/10 m m ., 284°/760 m m .; aK-dithiol-n-decane, m .p. 
17-8°, b .p . ,161°/10 m m ., 297-l°/760 m m .; aA -dithiol-»-undecane, 
m .p. —5-4°, b .p . 171-5/10 m m ., 308-8°/760 m m .; an-dithiol-n- 
dodecane, m .p . 28-4°, b .p . 181-5°/10 m m ., 319-3°/760 m m .; aa- 
dith io l-n -octadecane , m .p. 52°; [CH2] 5(O H )2, m .p. —18°;
B r-[C H 2]„-Br in  w hich n — 6, m .p . - 2 -3 ° ,  7, m .p. —41-7°, 9, m .p. 
-2 2 -5 ° , and  11, m .p . —10-6°, d, n, an d  la te n t  h e a ts  of ev ap o ra tio n  
are  also  recorded  an d  reg u la rities  a re  n o ted . Suberic a n d  azelaic 
acids a re  p rep ared  b y  oxid ising  ricinoleic acid  b y  H N 0 3 .+  N H 4 
v a n a d a te  (trace), rem oving  th e  m onobasic  acids in  s team , esterify ing  
th e  d ibasic  acids, an d  fra c tio n a tin g  th e  esters. R . S. C.

Sulphonium  com pounds. H I. R eac tion  of organic sulphides w ith  
organic su lphates. F . E . R a y  an d  J . L . F a rm er (J. Org. Chem., 
1943, 8, 391— 396; cf. A., 1938, I I ,  135).— I t  is show n th a t  re a rran g e 
m en ts  can  occur d u rin g  th e  fo rm atio n  of su lphon ium  su lp h a te s an d  
th e  m echanism  p roposed  (loc. cit.) for th e  fo rm atio n  of su lphonium  
h alides h a s  been  ex ten d ed  to  th ese  com pounds. M e2S 0 4 an d  M e2S 
re a c t v igorously  a t  0°, g iving th e  ex trem ely  deliquescen t tr im c th y l-  
su lphon ium  m eth o su lp h a te , w hich  could  n o t  be iso la ted  p u re ; i t  is 
hydro lysed  to  th e  su lp h a te , w hich  form s a  c lear so lu tion  in  H 20 .  
A d d itio n  of BiCl3 to  th is  so lu tion  leads to  tristrimethylsulphonium 
chloride dibismuth chloride, 3SMe3Cl,2BiCl3, decom p. 245°, a lso  
o b ta in ed  from  SMe3Cl a n d  BiCl3; w ith  a  sm alle r p ro p o rtio n  of BiCl3 
th e  p ro d u c t is  trimethylsulphonium chloride bismuth chloride, m .p.
121— 123°. A so lu tion  of (C H 2P h )2S an d  Me2S 0 4 (1 : 1) in  C ,H , is 
h ea ted  for 14 h r. a t  100°, th e n  hydro lysed  b y  H 20  an d  tre a te d  w ith  
BiCl3 followed b y  HC1, th e re b y  g iv ing tribenzyldimelhylsulphonium 
chloride dibismuth chloride, m .p. 140°, decom p. 145°, w hereas 
(CH2P h )2S a n d  Me2S 0 4 (2 : 1) in  h o t A cO H  afford trib en zy lsu lp h o n - 
ium  su lp h a te , m .p. 173°, also ob ta in ed  from  (CH2P h )2S, M eOH , an d  
conc. H 2S 0 4 in  h o t  A cO H . M e2S, C H 2Ph-O H , an d  H 3S 0 4 in  glacial 
A cO H  a t  room  tem p , afford dibenzyldimethylsulphonium chloride 
bismuth chloride, m .p . 138°, no rearran g em en t hav in g  occurred . A 
m odified m eth o d  for th e  d e te rm in a tio n  of B i is g iven (see C., 1944, 
P a r t i ) .  H . W .

Identification  of o rgan ic  acids by p a rtitio n  betw een ethyl e th e r an d  
w ater. O. C. D erm er a n d  V. H . D erm er (J. Amer. Chem. Soc., 1943, 
6 5 , 1653— 1654).— M any org. acids m ay  be identified  by  shak ing

2
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50 rill, of OTn . aq . so lu tion  w ith  50 m l. of E t20  (sa tu ra ted  w ith  
H 20 )  a t  25 -0±0-5° an d  t i t r a t in g  th e  acid  in each  layer. P a r t it io n  
coeffs. a re  recorded fo r 61 acids. R . S. C.

M ethyldiallylcarhinyl ace ta te . W . G. Y oung, L . J .  A ndrew s, and  
S. J . Cristol ( / ,  Amer. Chetn. Soc., 1943, 65, .1657).— A dding 
CHjiCH-CHj-M gCl in  E t 20  to  AcCl in E t aO g ives mcthyldiallyl- 
carbinyl acetate [f3-allyl-A$-pentenyl p-acetate], b .p . 126— 129°/192 
m m ., w hich is difficult to  hydrolyse . R . S. C.

E sters o! no rm al aliphatic  alcohols and acids. J . H . H oback , D . O. 
P arsons, an d  J .  F . B a r tle tt  {J. Amer. Chetn. Soc., 1943, 65, 1606—  
1607).— T he follow ing are  p re p are d  from  R O H , R 'C 0 2H , an d  p- 
C jH A le 'S O jH  in  C aH 0 : P r , m .p. —68-7°, b .p . 85-28°/20 m m ., Bu, 
m .p . —64-3“, b .p. 99-21°/20 m m ., am y l, m .p. —47-0°, b .p . 116-0°/20 
m m ., nonyl, m .p. —22-3°, b .p . 173-3°/20 m m ., undecyl, m .p . —10-5°, 
b .p . 198-4°/20 m m ., dodecyl, m .p . —4-6°, b .p . 221-3°/20 m m ., tridecyl, 
m .p . 6-9°, tetradecyl, m .p . 2-0°, a n d  pcnladecyl n-hexoale, m .p . 16-3°; 
P r , m .p. — 63-5°, b .p . 98— 100°/20 m m ., B u,"m .p. —67-5°, b .p . 112—  
114°/20 m m ., an d  am y l h e p to a te , m .p . —49-0°, b .p . 118— 119°/20 
m m .; P r , m .p . —45-0°, b .p . 112— 113°/20 m m ., B u, m .p . —43-0°, 
b .p . 121— 122°/20 m m ., and  am yl « -o c to a te , m .p . — 34-5°, b .p . 124—  
126°/20 m m .; Pr, m .p . —36-0°, b .p . 120— 122°/20 m m ., Bu, 
m .p . —38-0°, b .p . 122— 124°/20 m m ., an d  amyl n-nonoate, m .p . 
—27-0°, b .p . 120— 132°/20 m m . T em p, a re  corr. R . S. C.

M acrom olecular com pounds. CCXLVH. C onstitu tion  oi h ighly 
polym erised syn thetic  m ateria ls . H . S tau d in g e r and  H . W a rth  
(J. pr. Chetn., 1940, [ii], 155, 261— 298).— In terco n v ers io n s of po ly 
v iny l a ce ta tes  (I) an d  alcohols (II) estab lish  th e  m acrom ol. 
n a tu re  of these  com pounds. A series of frac tio n s of (I) a re  o b ta ined  
from  CHjiCH-OA c po lym erised  in  th e  cold a n d  in  absence of a  
c a ta ly s t ;  these  a re  h y d ro lysed  b y  N a O H -E tO H  in  d io x an  in 
com plete  absence of a ir  to  (II), w hich are  reace ty la ted  b y  A c20 -  
C 5H 5N . Mol. w ts. of (I) and  (II) a re  d e term ined  osm om etrica lly  in 
H jO  an d  tjep. / c is observed for (I) in  COMe2 a t  20° and  (II) in  H 2O a t  
20°. T h e  K m const, fa lls m uch  below  th e  calc. val. an d  is progressive. 
O x ida tion  of (II) w ith  H 20 2 lends no su p p o rt to  th e  h y p o th esis  of th e  
fo rm atio n  of b ranched  chains du ring  po ly m erisa tio n  since A cOH and 
C 0 2 b u t  no (CH2-C 02H )2 could be d e tected . Closely s im ilar observ
a tio n s  a re  m ade w ith  Me p o ly acry la te  a n d  p o ly m eth y lacry la te . T he 
v iscosity  law  for lin ea r colloids is valid  for n a tu ra l p ro d u c ts  su c h 'a s  
Cellulose an d  i ts  d e riv a tiv e s an d  th e  m an n an s and  for re la tiv e ly  
sim ply  polym erised  sy n th e tic  m a te ria ls ; w ith  m ore h igh ly  p o ly 
m erised  com pounds divergencies occur as w ith  th e  po lyv iny l su b 
stances. Since in  th ese  cases th e  v a ria tio n s  in  K m a re  con tinuous 
an d  th ere  is no evidence t h a t  d ifferen t b ran ch in g  is  caused  b y  differ
ing conditions of po lym erisa tion , i t  is p ro b ab le  th a t  th e  m ols. of 
p o lyv iny l com pounds a re  n o t s im p ly  s tre tc h ed  in  so lu tion  b u t  are 
b e n t in a  m anner w hich  is m ore p ronounced  as th e  c o m plex ity  of th e  
m ol. increases. H . W .

A lum in ium  steara tes. E . E igenberger and  A. E igenberger- 
B ittn e r  (Kolloid-Z., 1940, 91, 287— 294).— P p tn . from  alcoholic K  
s te a ra te  (acid or neu tra l) w ith  aq . K  alum  (acidic, basic, o r neu tra l) 
gives A1 s te a ra te  of com position  (C18H 33O 2)10A l3O 7,* H 2O (x = 
8— 12), w hich is const, on rep p tn . I t  is s tab le  up  to  110°, decom p, 
a t  120°. A ll th e  s tearic  acid is rep laced  by  a lizarin  (I) on boiling  a  
PhM e +  E tO H  so lu tion  of A1 s te a ra te  w ith  (I), to  give ( I ) ,0A l8O 7. 
Pseudo-A l s te a ra te s  of h igher A1 co n ten ts  a re  form ed b y  ad d itio n  of 
aq . a lkaline  I< a lum  to  n e u tra l o r acid  K  s te a ra te , o r of s tearic  acid  
to  p p td . A l(O H )?. T hese  s te a ra te s  show  v ariab le  com position  on 
re p p tn ., and  (I) is adsorbed  a s  well as rep lacing  stearic  acid. T he 
pseudo-sa lts  a re  form ed b y  p ep tisa tio n  of th e  A l(O H )3 b y  stearic  
acid. J .  H . B a .

P repara tion  of acetoacetic  esters of a lipha tic  alcohols.— See B.,
1943, II , 367.

p -N itro -, [a]|° — 58°, and  p -am ino-benzyl e ther, [a]D —65°, —40°, 
of hyaluronic  acid.— See A., 1943, I I I ,  925.

A ctivated oxalic acid.— See A., 1944, I, 21.
Conversion of m aleic acid in to  m aleic anhydride. M aleic anhydride  

purification.— See B., 1943, I I , 367. 

P repara tion  of n onane- and  deeane-aw-dicarboxylic acids. W . P .
H all an d  E . E . R eid ( / .  Amer. Chetn. Soc., 1943, 65, 1468).— p- 
H y d ro x y stcaric  acid is boiled w ith  c o n c .H N 0 3 +  a  l i t t le  N H , v a n a d 
a te  ; th e  m onobasic acids a re  rem oved in  steam , th e  d ibasic  acid s 
a re  esterified, an d  th e  esters a re  frac tio n a ted  an d  th e n  hyd ro ly sed . 
T h u s is  ob tained  - 4 0 %  each of C 0 2H '[C H 2]„-C 02H  (n =  11 a n d  
12). R . S. C.

M anufacture of u n sa tu ra ted  aldehydes.— See B ., 1943, I I ,  368.
Oxygenation of crotonaldehyde. L . N . Owen (J.C .S., 1943, 

463— 468).— CHM e.CH-CHO (I) in  A cO H  (equal vol.) co n ta in in g  
know n am o u n ts  of M n(OAc)s is shaken  in  0 2 a tm . a t  room  te m p .; th e  
o p tim um  a m o u n t of M n(OAc)2 is 2 x  10~5 m ol. p e r  1. T he reac tio n  
p ro d u c ts  (except those  from  h ig h est c a ta ly s t concns.) co n ta in  pe r
oxides or per-acids. Co(OAc)s behaves sim ilarly , b u t  Cu(OAc)2 has 
l ittle  effect. In  absence of so lv en t Mn is d e tr im en ta l a t  all concns..

ox id a tio n  being  m o st effective w ith o u t a n y  ca ta ly s t. T re a tm e n t of 
(I) w ith  0 2 a t  5 a tm . resu lted  in  a n  earlie r se p a ra tio n  of solid 
CHM eiCH-COjH (II), y ield  70% . T h e  h ig h es t y ie lds of (II) are 
p ro d u ced  b y  oxy g en atin g  p u re  (I), avo id ing  u n d u e  rise  of tem p. 
F ro m  th e  s te am -d is tilla te  of th e  reac tio n  p ro d u c t a  bis-2 : 4-dinitro- 
phenylhydrazone, C IGH u 0 8N s, m .p . 298°, is ob ta ined , possib ly  a 
d e riv a tiv e  of CO Et-CH O . T h e  p a r t  n o t v o la tile  in  s team  yields 
c ry s t. d i-eryrtro-ajS-dihydroxybutyric  acid. Crotyl crotonate, an 
oil, b .p . ~175°/770  m m ., is sy n th esised  by  ad d in g  CHM eiCH-CH2Br, 
b .p . 105— 110°, to  Ag c ro to n a te  in E t aO. (I) gives a  compound, 
CaCl2,2C4H aO. H . Sen.

Aldol condensation . I I .  R eac tion  of jjobutyraldehyde w ith  its 
aldol. R . H . Saunders, M. J . M urray, and  E. F . C leveland ( / .  
Amer. Chetn. Soc., 1943, 6 5 ,  1714— 1717; cf. A., 1943,11, 319).— 
W hen 10%  K O H  is ad d ed  to  P r0 C H O -E t2O co n ta in ing  a  few  drops 
of N H B u 2 a t  5;— 10° an d  th e  p ro d u c t is  w ashed w ith  H 20 ,  d istillation  
th en  gives < 8 0 %  of th e  tr im e rid e  (I), b .p . 110— 111°/8 m m ., of 
P r^C H O ; if th e  crude  p ro d u c t is  w ashed w ith  5 %  H 2S 0 4, catalysis 
du rin g  d is tilla tio n  leads to  fo rm atio n  of P rfC H O  and  
OH-CHPr5-CM e2-CHO (II). (I) an d  (II) a re  d ifferen tia ted  by
R am an  sp ec tra , (I) h av in g  s tro n g  lines a t  770, 798, an d  1722, and 
(ID a t  787 cm .-1 T he sp ec tru m  of th e  crude  p ro d u c t show s com
ple te  absence of (II). T h e  sp ec tru m  of (I) show s absence of CO.
(I) is  a lso o b ta in ed  from  (II) an d  PrPCHO a t  room  te m p . ; with 
boiling 15%  K O H -E tO H  i t  gives O H ,CHPr£-CM e2-CH2-OH and 
P rfC O jH . (I) is th e  p rim a ry  p ro d u c t of "  a ld o lisa tio n " ;  this 
accoun ts for th e  m ax . y ield  of (II) be ing  66-7% . I t  is  probably 
4-liydroxy-b : o-ditneihyl-2 : 6-diisopropyl-l : Z-dioxan an d  n o t 
Pr$CO2-CH2-CMe2-C H P rf-0 H  as p rev io u sly  supposed. R . S. C.

T erm olecular acetone peroxide in  /m propyl e ther. F . Acree, jun., 
and  H . L . H a lle r (J. Amer. Chetn. Soc., 1943, 6 5 ,  1652).— Distilling 
old P r0 2O in  a ir  gives, as residue, th e  trim erid e , m .p . 98°, of acetone 
peroxide. R- S. C.

SfljS-Trifluoro-ethylamine and  -d iazoethane. H . G ilm an and 
R . G. Jo n es {J. Amer. Chetn. Soc., 1943, 6 5 ,  1458— 1460).— 
C F 3-C O 'N H 2 (prep, in  99%  y ield  from  C F3'C O „E t b y  d ry  N H 3-  
E t , 0  a t  60— 70°) w ith  P 20 3 a t  145— 150° gives C F3-CN (74% ), b.p.
— 63-9°/743 m m ,, h y d ro g en ated  ( P t0 2; E t aO ; 55— 60°/1500 lb.) to 
/3j3j3-trifiuoroethylamine (I) (50— 80% ), b .p . 37— 37-3°/737 m m . (I) 
is a  v e ry  w eak  b a se ; i ts  hydrochloride, sub lim es a t  > 1 2 5 ° , re ac ts  acid [ 
to  M e-red. W ith  aq . H N 0 2- E t 20 ,  (I) y ields ppp-trijhiorodiazo- 
ethane (65— 67% ), yellow , w hich  is s ta b le  in  E t 30  for 6 w eeks at 
room  tem p ., is decom posed b y  acids, and  w ith  I - E t 20  gives slowly 
aa-di-iodo-ppp-trifluorocthane, m .p . —15° to  —13-5°, b .p . 54°/39 mm. 
C F3*CH2I is also p rep ared  (no deta ils). R . S. C.

C ontiguously substitu ted  am inodihydroxyalkanes. I. Syntheses 
of a-am ino-j3y-dihydroxy-n-hexane and  y-am ino-a^-dihydroxy-rt- 
hexane. C. N iem ann, A. A. B enson, an d  J . F . M ead ( / .  Org. Chetn., 
1943, 8, 397— 404).— G radual a d d itio n  of C H 2iCH-CHO to  M gPraBr 
in E t 20  gives O H -C H Pr“-CHiCH2, b .p . 90— 94°/150 m m ., converted 
b y  B z 0 2H  in CHC13 a t  25° for 2* d a y s  in to  afl-expoxy-y-hydroxy-n- 
hexane, b .p . 87— 90°/25 m m ., w hich w ith  conc. aq . N H a a t  25° for 
15 h r. affords a-ainino-py-dihydroxy-n-hexane (I), b .p . 91°/0-06 mm., 
m .p . 53°. Qfx id a tio n  of (I) b y  N a I 0 4 or Pb(O A c)4 follows th e  normal 
course b u t  th e  y ield  of C H 20  is n o t even ap prox . q u a n t. Equim ol. 
am o u n ts  of (I), C H 2Ph-0-C O C l, an d  N aO H  yield  a-carbobenzyloxy- 
atnino-{Sy-dihydroxy~n-hexane (II) , m .p. 114— 115°. (I) a n d  Ac20
in  d ry  C 5H 3N a t  25° afford a-acctamido-py-diacctoxy-n-hexane, m.p. 
95-8— 96-5°, hydro lysed  b y  Ba(OM e)2 in  d ry  M eO H  a t  25° to  a- 
acetamido-py-dihydroxy-n-hexane (III)", b .p . 140— 1 4 5 °/0 -ll mm. 
O x id a tio n  of (II) or ( I II)  requ ires , 1 m ol. of N a I 0 4 or Pb(O Ac)4. 
T h e  tran sfo rm a tio n s  OH-CHM e*C02M e-> C H M eC l-C 0 2M e ->  
OM e-CHM c-C02Me - >  OM e-CHM e-CO,H ->OM e-CHM e-COCl are  de
scribed  in  d e ta il;  th e  la s t  sub stan ce  could n o t be  converted  into 
OM e-CHMe-COPr“ (IV) by  Z n P r“I. OMe-CHMe-CN, ob ta in ed  from 
CHM eChOMe an d  d ry  CuCN, is  tran sfo rm ed  b y  M gPr“B r into
(IV), b .p . 92-—93°/100 m m . (semicarbazone, m .p. 168-5— 170°), 
reduced  b y  H C O .N H 4 an d  su b seq u en tly  h y d ro lysed  to  y-amino-^- 
m ethoxy-n -hexane , b .p . 95— 98°/100 m m ., w hich  is  converted  by 
b o ilin g H B r (d 1-5) in toy-am inoqS -hydroxy-«-hexane, b .p . 95°/20 mm. 
(di-Z : 5-dinilrobenzoyl d e riv a tiv e , m .p. 207-2°). Passage  of 
O E t-[C H 2],-O H  v ap o u r over Cu a t  300— 325° gives O E t-C H 2-CHO, 
b .p . 104— 106°/747 m m ., conv erted  b y  HC1 in  abs. E tO H  a t  0° into 
O Et-C H C l-C H 2O E t ,  b .p . 68-73°/30 m m . T h is  is tran sfo rm ed  by 
H g(C N )2 in  bo iling  l ig h t pe tro leum  (b.p. 60—-70°) in to  afi-dicthoxypro- 
pionitrile, b .p . 96— 98°/34 m m ., w hich  is converted  b y  M gP raB r in 
d ry  E t.O  in to  afS-diethoxy-n-hexan-y-one, b .p . 114— 116°/30 mrm, 
h y d ro g en ated  a t  150°/150 a tm . in  N H 3-M eO H  co n ta in in g  R aney  Hi 
to  y-amino-ap-diethoxy-n-hexane, b .p . 85— 87°/6 m m ., 93— 95°/10 
m m ., w hich  is hydro lysed  b y  H B r (d 1-5) to  y-atnino-af}-dihydroxy-n- 
hexane (V), b .p . 92— 95°/0-l m m .; th e  carbobetizyloxy-d.eriv^Xv(s, m.p. 
109— 110°, is ox id ised  in  th e  u sua l m an n er b y  N a I 0 4 or Pb(OAc)4.
I t  th u s  ap p ears  th a t  th e  Ar-acy l d e riv a tiv e s  of (I) a n d  (V) have  norm al 
s tru c tu re s  a n d  th a t  th e  s to iche iom etry  of th e  o x id a tio n  of these  com
p o u n d s b y  N a I 0 4 a n d  Pb(O A c)t  is  no rm al an d  p red ic tab le . Addi
tio n a l a n d  su b s ta n tia l ev idence in  fav o u r of th e  /J-amino-ay-di-
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hydroxy-n-octadecane s tru c tu re  fo r d ihydrosph ingosine  is th u s  
provided a lth o u g h  o th e r s tru c tu re s  a re  n o t defin itely  excluded.

H . W .
Derivatives of A '-carboxy-a-am ino-acid  esters. M. F ran k e l and

E. K a tch a lsk i (J. Amer. Chetn. Soc., 1943, 65, 1070— 1674).—  
Passing C 0 2 in to  N H 2-C H R -C 02R ' in  d ry  E t 20  a t  < 0 °  gives, sa lts , 
C02R ',C H R -N H ,C 0 2iSH 3,C H R -C 0 2R / (cf. A ., 1940, I I ,  7). T h u s are  
prepared salts in  w hich  (a) R  =  H , R ' =  Me (I) o r E t  (II), (6) 
R =  Me, R ' =  E t ,  (c) R  =  P h , R ' =  E t,  an d  (d) R  =  B u, R ' =  E t. 
The sa lts  a re  s ta b le  a t  0° (dry) o r in  COa a t  room  tem p ., in  a ir  a t  room  
temp, abso rb  H zO an d  evolve C 0 2, dissolve unchanged  in  H 20  a t  
0° b u t w ith  lib e ra tio n  of C 0 2 a t  +  room  tem p ., an d  in  conc. acid 
liberate C 0 2 q u a n tita tiv e ly . S tru c tu re s  a re  p roved  as follows. 
W ith an  aq . suspension of C a(O H )2, (I) gives S iegfried’s sa lt,

g £ > *  (90% ) (A., 1906, i, 324). C H 2N 2 in  E t 20  a t  0° con

verts (II) in to  N H 2-CH2-C 02E t  and  C 0 2M e-N H -CH 2-C 02E t,  b .p .
127—-129°/13 m m .; (I) gives s im ilarly  N H 2-CH2-C 02Me an d  N - 
carbomelhoxyglycine Me e s te r, b .p . 130°/20 m m ., h y d ro lysed  by  
conc. H 2S 0 4 a t  room  tem p , to  C 0 2M e-N H -C H ,-C 02H , m .p. 95°. 
CH2N ,- E t20  sim ila rly  co n v erts  N H 4OBz in to  M eOBz a n d  E tC 0 2N H 4 
into E tC 0 2Me. R . S. C.

r-A -A cetyl-lysine, m .p. 249— 253° (decom p.), [a]u + 3 -4 ± 0 -2 ° , 
and a-A -acety l-M ysine, m .p. 250° (decom p.), [a]D + 4 -7 ° .— See A., 
1943, I I I ,  900.

Interaction  of am ides w ith  am ines. General m ethod of acylation .
A. G alat an d  (Miss) G. E lion  ( / .  Amer. Cliem. Soc., 1943, 65, 1500—  
1567).—T h e  reac tio n , N H 2R,HC1 +  R 'C O N H 2 - + N H 4C1 +
R'CO-NHR, is effected in  70— 100%  yield  a t  60°— th e  b .p . E x 
amples a re  R  =  Me, E t ,  P r , C H ,-C 0 2H , P h , C„H4-OH, to ly l, C H 2P h , 
Ph-[CH2]2, an d  C 10H 7 (also benzidine), and  R ' =  H , Me, E t ,  Prfi, or 
Ph; C O (N H 2)2 m ay  be used a t  250°. H yd raz in es, b u t  n o t  g u an id 
ines, m ay  be th u s  acy la ted . R . S. C.

Kinetics and  m echan ism  of the  racem isa tion  of optically  active 
cobalt trisd iguanide com plex.— See A., 1944, I , 19.

Pilzcerebrin [cerebrin from  low er p lan ts]. I I . F . R eindel, A. 
Weickmann, (Miss) S. P ica rd , K . L uber, a n d  P . T u ru la  (Annalen, 
1940, 544, 116— 137).— C erebrin  (I), new  form ula, C46H 930 5N , m .p. 
143— 143-5°, is o b ta in ed  p u re  on ly  b y  w ay  of i ts  te tra -a c e ta te , m .p . 
67—08°, w hich is hydro lysed  b y  K O H -M cO H  a t  50° (cf. A ., 1930, 
920). A nhydrocereb rin  (II), C4#H 910 4N , m .p . 116-5°, [a]p + 15-6° in  
C5H 5N, b es t o b ta in ed  from  (I) (1 g.) b y  0-06 g. of conc. H 2S 0 4 in  
boiling M eOH (100 c.c.), is h y d ro lysed  b y  conc. H 2S 0 4 (3 g.) in  bo il
ing P r“O H  (30 c.c.) to  C24H 49-C H (0 H )-C 0 2H  (III) , m .p. 103— 105°, 
and a  base (IV), C20H 41O2N, m .p. 87— 89°'! b .p . 245°/12 m m ., [a]?,7 
+31° in CHC13. (IV) is unaffected  b y  H 2S 0 4-M e 0 H  a n d  re s is ts  
hydrogenation, b u t,  w hen h e a ted  a t  90 , in  bo iling  C „H 14, o r rap id ly  
in N H 3-E tO H , gives an  isomeride (V), m .p . 100— 101-5°, [a ]*  + 3 0 °  
in CHC13. BzC1-C5H 5N  co n v erts  (IV) o r (V) in to  th e  sam e Bz2 
derivative, m .p . 117-T—118°, hydro lysed  b y  alcoholic a lk a li to  a  
Bei derivative , m .p . 105— 106-5°, a n d  thence  (P r°O H -K O P ra ; w ith  
difficulty) to  im pure  (IV). A  m ono-, m .p . 79—-80°, an d  d i-ace ta te , 
m.p. 69— 71°, and  p icrd lonate , m .p . 161— 102°, of (IV) are  also 
prepared. W ith  I<M n04-C 0 M e 2, (IV) gives a n  acid (VI), 
^isH 31-C 02H , m .p . 55-5— 56° (anilide, m .p. 86-5— 87°). H y d ro ly sis  
(HCl-M eOH; loc. cit.) of (I) gives ( III) , (IV), and  a  base  (VII), now 
formulated as C20H 43O3N ; a  product (V III), m .p. 108— 109-5°, 
Mb +15-5° in  CHC13 (cf. loc. cit.), is C43H 90O 8N 2, form ed b y  loss of 
HjO from  2 m ols. of (VII) an d  1 m ol. of COM e, an d  read ily  h y d ro 
lysed th ere in to . W ith  B zC l-C 5H 5N, (V III) gives an  o ily  p ro d u c t, 
converted b y  h o t  K O H -M e O H -H 20  in to  th e  N -Bz d e riv a tiv e , m .p .
130— 131°, [a]if + 5 -0 °  in C 5H 5N  [w ith  C r0 3-A cO H  or Pb(O A c )4 
gives N H jB zJ, of (VII). Pb(O A c)4 co n v erts  (I) in  A cO H  +- a  trace  
of Ac20  in to  th e  amide, m .p . 122-5— 124°, of ( I I I ) , a n  a ldehyde 
(E ), p ro b ab ly  C 15H 31-CHO, m .p. 28— 32°, b .p . 155— 165°/11 m m . 
[polymer (X), m .p. 63— 64-5°; semicarbazone, m .p . 104— 104-5°, 
hydrolysed by  C 6H 4(CO)20  to  (X ); thiosemicarbazone, m .p . 81—  
83°; 2 : i-dinitro-, m .p. 93-5— 95° (corr.), an d  p -n itro -p h cn y l-
hydrazonc, m .p. 80— 82°], a n d  a  su b stan ce  (XI), C4H 80 3 [di-p-nitro-, 
uup. 281— 2S3° (decom p.), a n d  bis-2 : 4,-dinitro-phenylosazone, m .p. 
29o—297° (decom p.)]. (XI) is n o t  form ed d irec tly  b y  Pb(O A c)4 in  
C jH „ b u t  is ob ta in ed  w hen  th e  reac tio n  p ro d u c ts  th ere fro m  are  
heated in  H C l-M eO H  or 50%  A cO H . ( I l l )  h a s  [a]D + 2 -1 °  in  
'-5H 5N', gives an  ace ta te , m .p. 74—-75°, an d  anilide, m .p . 88— 89°, 
^hd w ith Pb(O A c)4 in A cO H  gives (?) H C 0 2H  an d  an  a ldehyde, m .p . 
i2—76° (semicarbazone, m .p . 115— 115-5°; p-nitrophenylhydrazone, 
m.p. 104— 105°), oxid ised  b y  C r0 3- A c 0 H  to  th e  acid, C25H 50O2, m .p. 
81°, which is also ob ta in ed  sim ila rly  from  (III) . M .p. show  th a t
(III), (IX), e tc . co n ta in  a  b ran ch ed  chain . F o r com parison, n- 
palm italdehyde-2 : 4-d in itro -, m .p . 10.W-1070 (corr.), m argaralde- 
hyde-p-nitro-, m .p . 96-5— 97-5°, an d  -2 : 4 -d in itro -pheny lhydrazone , 
m.p. 103— 105° (corr.), a n d  -sem icarbazone, m .p. 107— 108-5°, are  
prepared. (XI) gives no  colour w ith  Schiff’s r e a g e n t; i ts  s tru c tu re  is 
uncertain b u t  is n o t  O H -C H 2-CMe(OH)-CHO (no osazone) o r 
OH-CHMe-CH (OH)-CHO [d i-p -n itrophenylosazone, m .p. 304° (de- 
comp.)]. Acid hydro lysis of (I) leads to  ( I II)  +  (VII) or, b y  w ay

of (II), to  ( I II)  +- (IV). S tru c tu re s  for (I) e tc . a re  suggested . R u p - 
po l’s cerebrin , fo rm ula ted  as C46H 910 4N  (A., 1937, I I I ,  484), is  rea lly  
(I). R . S. C.

H ydrogenation  of a lipha tic  din itriles. See B ., 1943, I I ,  308. 

C atalytic hydrogenation  of adipodinitriles to produce hexam ethy lene- 
diam ines.— See B., 1943, I I ,  368.

P rep ara tio n  of d iazom ethane. M. D. Owen (Current Sci., 1943, 12. 
228).— NHj-CO-NM eAc, m .p. 179— 180°, o b ta in ed  b y  slow ly add in g  
10%  N aO H  to  N H 2Ac an d  B r a t  0° a n d  th e n  a t  100°, is hydro lysed  
(boiling 3%  HC1) an d  th e n  con v erted  b y  N aN O a in to  
N H 2-CO-NMe\NO, w hich  can  be  k e p t in  q u a n ti ty  a t  0°. I t  is 
converted  b y  aq . K O H  in  E t20  in to  C H 2N 2. J .  F . M.

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

Chem ical constitu tion  and the  tan n in g  effect. H . P en tagalla tes 
of glucose and  m annose. A. R ussell, W . G. T ebbens, an d  W . F . 
A rey (J. Amer. Chem. Soc., 1943, 65, 1472— 1474; cf. A., 1943, I I ,  
61).-—¿¡-¿-Glucose 1 : 2 : 3 : 4 : 6-p en tag a lla te  (I), so ftens 133°, 
s in te rs  143°, [a]j>3 + 25-33° in  E tO H , is ob ta in ed  from  th e  a c e ta te  by  
N aO H -N aO A c in  aq . COMe2- N 2. ¿-M annose an d  3 : 4 : 5 : 1- 
(OAc)3C„H2-COC1 in CHCl3-q u in o lin e  a t  room  tem p , give d-mannose 
penta(triacetylgallate), s in te rs  121°, [a]j,5 —55-5° in  CHC13, an d  thence, 
as above, d-mannose pentagallate (II), s in te rs  161°, [a jjf —72-38° in 
E tO A c. S im ila r ly ' a re  ob ta in ed  d -glucose E t2 mercaptal penta- 
(triacetylgallate), s in te rs  82°, [a]ff + 18-75° in  CHC13, an d  pentagallate
(III) , s in te rs  167°, [a]jf + 11-13° in  E tO A c, an d  thence  (dil. H 2S 0 4) 
aldehydo-d-g/ncose pentagallate (IV), s in te rs  113°, [a]j? +10-13° in  
E tO A c. (I)— (IV) m ake  as good lea th e r as does ga llo tan n in .

R . S. C.
Azoyl derivatives of sugars. [Their] separa tion  by ch ro m ato 

graphic adsorption . I I .  G. H . C olem an a n d  C. M. M cCloskey (J. 
Amer. Chem. Soc., 1943, 65, 1588— 1594 ; cf. A., 1942, I I ,  395).—  
Som e e ste rs  of sugars a n d  A rN 2-C6H 4-C O .H  etc. a re  se p a ra ted  by  
ch ro m a to g rap h y  on m agnesite , d ica lite , o r S i0 2 gel. I t  is u sua lly  
b e s t to  sep a ra te  m ix tu res f irs t in to  groups (m ono-, d i-saccharides etc.) 
an d  th en  to  t r e a t  th ese  g roups on  fresh  colum ns. T h e  follow ing are, 
p rep ared  b y  RCOC1 in  C 5H EN  a t  0°, room  tem p ., o r 90° : a-, m .p. 
265— 266°, [a] + 2 2 3 ° , an d  /3-D-glucose (I), m .p . 252— 253°, [a] 
- 5 0 ° ,  a- (II), m .p. 275— 276°, [a] + 4 3 6 ° , an d  /3-D-galactose ( III) , 
m .p . 255— 255-5°, [a] + 1 7 0 ° , penta-p-benzeneazobenzoate; /3-D-
fructose, m .p . 124-5— 125-5°, [a] —440°, a -D -xylose, m .p. 156— 157°, 
[a] + 2 4 4 ° , /3-D- (IV), m .p . 261-5— 262°, [a] - 7 5 5 ° ,  a n d  /3-L-arabinose 
(V), m .p. 262— 262-5°, [a] + 7 5 5 ° , letra-p-benzeneazobenzoate; sucrose, 
m .p. 125— 125-5°, [a] + 3 5 ° , aa- (VI), m .p. 134— 134-5°, [a] + 2 1 0 ° , 
a n d  /S/3-trehalose (VII), m .p . 328— 329°, [a] + 1 7 ° , a-, s in te rs  265°, 
m .p . 287— 288°, [a] + 3 2 0 ° , an d  fi-lactose, m .p. 199— 204° [a] + 1 6 7 ° , 
a-gentiobio'se, m .p. 232— 233°, [a] + 6 2 ° , [¡-maltose, m .p . 274— 275°, 
[a] + 2 °, p-cellobiose (V III), s in te rs  268°, m .p. 272— 273° [a] + 1 0 5 ° , 
fi-melibiose, m .p . 279-5— 280°, [a] + 1 7 2 ° , melezilose, s in te rs  127—  
130°, [a] + 1 8 8 ° , a n d  raffinose, m .p . 143— 145°, [a] + 1 4 6 ° , octa- 
(? hepta-)p-benzeneazobenzoate ([a] ab ove  a re  [a]3438) ; diisopropylidene- 
glucose, m .p . I l l — 112°, [ajgjjg —81-5°, -galactose, m .p. 124-5— 126°, 
[a]5; 3s —57°, a n d  -mannose p -benzeneazobenzoate, m .p . 190-5— 191°, 
H m ss + 1 8 ° :  isopropylideneglucose iri-p-benzeneazobenzoate, m .p .
166— 166-5°, [a]8433 —352°; methyl-a-D-glucosidc, m .p. 214— 215°, 
[a]f43S + 7 4 ° , an d  -cellobioside tetra-p-benzencazobenzoale, m .p . 2 8 2 - 
284°, [a](jj3S + 2 0 9 ° . T etra-ace ty lg lu co sy l o r h ep ta -ace ty lce llob iosy l 
b rom ide  w ith  p-Phlsr2-C9H 4-C 02Ag in  C 9H„ gives /3-D-glucose 
2 : 3 : 4 :  6-tetra-acetate \-p-bcnzeneazobenzoate (IX), m .p . 214— 215°, 
[a]fj38 — 63°, an d  p-cellobiose hepla-acetale p-benzeneazobenzoate (X), 
m .p . 282— 284°, [a jf jjj  —54-5°. [a] a re  in  CHC13. M .p. (above) are
corr. p -N H 2-CGH 4-C 02H  an d  p -C 8H 4T N O  in  E tO H -A c O H  give 
p-p'-iodobenzeneazobenzoic acid, m .p. 332— 334°, th e  ch lo ride  (prep, 
b y  SOCI2), m .p . 170— 171°, from  w hich  in  C 5H 5N  gives th e  Me ester, 
anhydride, m .p . 199— 200°, an d  D -glucose penta-p-p'-iodobenzeneazo- 
benzoate. T h e  follow ing groups are  se p a ra ted  : (V I I I ) - ( IX ) ;
( i i ) - ( i i i ) ; ( V i ) - ( v i i ) ; d V )-(V ); < i ) - ( v i jV ( v m ) ; (v h i h v i ) -
(V III). R . S. C.

A ction of d iazom ethane on acyclic su g ar derivatives. V. H alogen  
derivatives. M. L . W olfrom  a n d  R . L . B row n (J. Amer. Chem. Soc., 
1943, 65, 1516— 1521 ; cf. A ., 1943, I I ,  294).— 1-D iazo-l-deoxy- 
(I) w ith  H C l-C 0M e2- E t 20  gives l-chloro-'keto-'D-galaheptulose penta- 
acetate, forms, m .p . 89— 90° an d  101— 102°, [a.]f^ —32-8°, a n d  th en ce  
(N aI-C O M e2) th e  1-7-com pound (II), m .p . 144— 146°, [o]ff —44-8°. 
W ith  th e  a c e ta te  of th e  a p p ro p ria te  acid  in  bo iling  C BIIs- (I) gives 
k e to -D -galaheptulose 2 : 3 : 4 : 5 : 6-penla-acetale l-(D-galactonale 
penta-acetate), m .p. 165—-167° (soft glass), 171-5— 172-5° (P y rex  
g lass), [o]!,1 + 13-0°, l-(D-gluconate penta-acetate), m .p . 112— 113°, 
W n  + 22-0°, an d  1-(D -arabonale tetra-acetate), m .p . 153— 155° (soft 
glass), 155-5— 156-5° (Pyrex), [a]?,2 + 22-5°. W ith  I  in  E tO H  in lig h t, 
(I) gives 1 : l-di-iodoketo-T)-galaheptulose penta-acetate ( I I I ) , m .p .
160— 163°, [ a ]"  + 1 3 ° . 47%  H I  reduces (I), (II) , o r ( I II)  ex o th e rm -
a lly  to  l-deoxyketo-'D-galahepttdose penta-acetate, forms, m .p . 
65-5— 67-5° a n d  78— 79°, [a]^8 —14° (Af-ray d iag ram s g iv en ; oxime,
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m .p . 125-5— 126-5°, [aft8 + 2 8 °). 1-Iodoketo-D-glucoheptulose penta- 
acetate, m .p. 79— 81°, [a]J? —9-9°, an d  -fructose tetra-acetate, m .p. 
55—-56°, [aft1'6 + 6 3 ° , 1-deoxyAefo-D-fructose te tra -a c e ta te , m .p.
81— 83° (lit. 77-—78°), [aft0 + 5 6 ° , and  l-bromoketo-'D-galaheptulose 
penta-acetate, m .p . 124— 125°, [a)!,8 —36°, a re  s im ilarly  p repared . 
COPhM e is ob ta in ed  from  C O Ph-C H N 3 b y  47%  H I. T h e  follow ing 
revised  d a ta  a re  re co rd e d ' (cf. A., 1942, I I ,  395) : 1-chloro-, [ a f t  
- 2 -8 ° ,  and  l-brom o-fcefo-D -glucoheptulose p e n ta -ac e ta te , m .p . 
87— 88°, [aft8 - 5 -5 ° ,  an d  l-brom ofteio-D -fructosc te tra -a c e ta te , m .p. 
67— 68°, [ a f t  + 6 5 ° . [a] a re  in CHC13. R . S. C.

Lead te tra -ace ta te  oxidations in  the  su g ar group. IV. R a te s  of 
oxidation  of trehalose, /3-glucosan, a -m ethyl-L -sorbopyranoside, 
polygalitol, and  sty racito l in  g lacial acetic  acid. R . C. H o ck ett, 
(Miss) M. T . D ienes, an d  H . E . R am sd en  ( / .  Amer. Chem. Soc., 1943, 
65, 1474— 1477; cf. A ., 1943, I I ,  219).— T h e  follow ing ru les a re  
p o s tu la te d :  (a) < 2  Pb(O A c)4 are  consum ed b y  a  v icina l tr io l ;
consum ption  a f te r  2 m ols. is o ften  rap id  owing to  side-reactions, e.g., 
H C O jH ; (b) c is-groups are  m o st rap id ly  o x id ised ; (c) O H -C H R -C H O  
is  a tta ck e d , b u t  o ften  slow ly ; (d) O H -C H R -C H O  is  m ore rap id ly  
oxid ised  if a  y- o r S-OH p e rm its  fo rm atio n  of a  hem iace ta l w hich  
sim u la tes  an  afi-glycol. T h e  ox id a tio n  curves of j3-m ethyl-D -xylo- 
an d  -g luco-pyranoside, jS-glucosan, treha lose , a-m ethy l-L -sorbose and 
-D -gluco-pyranoside resem ble  each  o th er, b u t  differ from  th o se  of a- 
m eth y l-D -m an n o p y ran o sid e  an d  s ty ra c ito l (I), w hich  in  tu rn  are  
s im ila r; th a t  of po lygalito l is  in te rm ed ia te  be tw een  th e  tw o  ty pes. 
T h e  ev idence favours th e  1 : 5 -m an n itan  s tru c tu re  for (I).

R . S. C.
P rep ara tio n  of 8-prim averose and jS-vicianose h ep ta-ace ta tes.

C. M. M cLoskey an d  G. II. C olem an ( / .  Amer. Chem. Soc., 1943, 65, 
1778— 1780).— P assin g  H B r in to  xylose te tra -a c e ta te  in  A caO and  
keep ing  a t  room  tem p , gives /3-JD-xylosyl b rom ide 2 : 3 : 4 -tr ia ce ta te  
(88— 90% ), m .p. 98— 99°, w hich  w ith  fi-D-glucose 1 : 2 : 3 :  4 -te tra -  
a ce ta te , A g20 ,  "  D rie rite ,"  an d  I  in  CHC13 gives 57%  of fi-prim aver- 
ose h e p ta -ace ta te , m .p . 216— 217° (corr.), [aft4 -2 6 -2 °  in  CHC13. 
/3-L-A rapinosyl b rom ide tr ia c e ta te  gives sim ila rly  fi-vicianose h ep ta - 
a c e ta te  (34% ), m .p. 158— 159° (corr.), [aft4 + 9 -4 °  in  CHC13, an d  a  
su b stance, m .p . 144— 149°. R . S. C.

E m ulsin . X L III. F erm entative  fission of diglucosides of p ro to- 
catechualdehyde. B. H elferich a n d  R . G riebel (Annalen, 1940, 544,
191— 205; cf. A ., 1940 ,11 ,67).— D iglucosides derived  from  p ro to ca t-  
echualdehyde 4-glucoside (I) an d  4-fl-d-gaIactbside (II) (see below) are  
re la tiv e ly  v e ry  slow ly h y d ro lysed  by  em ulsin  from  a lm onds or 
lucerne. T he te tra -a c e ta te  of (I) w ith  acetobrom oisorham nose and  
N aO H  in  H 20 -C 0 M e 2 a t  room  tem p , gives protocalechualdehyde
4-fl-d-glucoside 3-fl-d-isorhamnoside hepta-acetate (~ 2 9 % ), m .p.
195— 196-5°, [a]™ —56-2° in  CHC13, co nverted  b y  boiling  N aO M e- 
M eOH in to  protocatechualdehyde 4-fl-d-glucoside 3-fl-d-isorhamnoside 
(~ 9 2 % ), + E tO H  an d  a n h y d .,m .p . 158— 160°, [a]}8 (anhyd.) -1 1 5 -3 °  
in  H jO . Similarly- a re  p rep ared  th e  4-fl-d-glucoside tetra-acetate 
3-fl-d-glucoside 2 ' :  6 '-diacetate 3'-methanesulphonale (■—24% ), m .p. 
128-5— 129°, [a]!,8 —80-4° in CHC1, (converted  b y  Ac20 - C 6H 3N in to  
th e  hepta-acetate, m .p . 186°, [ a f t  —74-9° in  CHC13), and  thence  
(1%  M eO H -N aO M e in  CHC13 a t  —20°; 90 m in.) th e  4-fi-d-glucoside
3-fl-d-glucoside 2 '-acetate Z'-methanesulphonate (~ 6 0 % ), +  4 H 20  an d  
an h y d ., m .p. 89°, [aft0 —73-1° in H aO (com plete dcace ty la tio n  could 
n o t  be achieved). 3 : 4 :  l-O A c-C 6H 3(OH)-CHO, acetobrom ogalactose
( III) , an d  N aO H  in  aq. COM e, a t  room  tem p , give protocatechualde
hyde 3-acetate 4-fl-d-galactoside tetra-acetate (~ 3 3 % ), m .p . 141-5—
142-5°, [egg -2 -9 6 °  in CHC13, and  th en ce  (N a 0 H -H 20 - M e 0 H - N 2 
a t  room  tem p.) (II) (~ 5 8 % ), m .p. 178-5°, [ a f t  -7 1 -4 °  in  H 20 ,  [a]’9 
- 1 2 2 °  in  O-Sx-NaOH. 3 : 4 :  l-(O H )2C 6H 3-CHO w ith  ( III)  and 
N aO H  in  aq . COM e, a t  room  tem p , gives, according to  th e  re la tiv e  
am o u n ts , th e  4-/j-d-galactoside te tra -a c e ta te  (IV), a  sy'rup [hydrolysed 
to  (II)], o r th e  3 : 4-di-fl-galactoside octa-acetatc (~ 5 1 % ), m .p . 149-5°, 
M i?  -3 7 -3 °  in  C IIC lj, an d  then ce  (N aO M e-M eO H ) th e  3 : 4-di-fl- 
galactoside (~ 6 1 % ), m .p . 239— 241°, [a]}? -8 5 -6 °  in  H 20 .  (IV) 
y ie lds, as above, protocatechualdehyde 4-p-d-galactoside tetra-acetate
3-fl-d-glucoside triacetate -methanesulphonale (~ 6 1 % ), m .p. 187-5—  
188°, [a]5!,1 -4 3 -4 °  in  CHC13, and  th en ce  (N aO M e-M eO H -C H C l3) th e
4-fl-d-galacloside '3-fl-d-glucoside 6 ''-methanesulphonale (~ 8 2 % ),
+ H 20  and  a n h y d ., m .p . 146— 148°, [a]!? (anhyd.) -9 9 -2 °  in H aO. 
S im ilarly  a re  p rep ared  protocatechualdehyde 4-fl-d-lactoside, m .p. 
215— 220° (decom p.), [aft1 -6 2 -0 °  in H 20 ,  [ a f t  -  105° in  0-5x-N aO H  
[hepta-acetate (V), m .p. 203— 207° (decom p.), [aft4 -2 9 -8 °  in  C H C lft
4-fl-d-lactoside 3-fl-d-glucoside, + H 20  a n d  an h y d ., m .p . 235— 237°, 
[aft0 (anhyd.) -8 1 -7 °  in  H 20  (undeca-aceta te , am orphous, softens
112— 114°, [ a f t  —55-4° in  CHC13), an d  3 : 4-di-fi-d-lactoside, h y g ro 
scopic, m .p. ~ 2 0 0  (decom p.), [a ft1 —60-1° in  H 20  (tetradeca-acetale, 
am orphous, so ftens 126— 129°, [aft0 -5 2 -9 °  in  CHC13). V an illin 
y ields sim ila rly  vanillin 3-fl-d-lactoside, m .p , 228° (decom p.), [ a f t  
-5 3 -2 °  in  H 20  [hepta-acetate, m .p . 143-5— 145°, [aft0 —38-9° in 
CHC13, also  ob ta in ed  from  (V) (proof of s tru c tu re ) b y  C H 2N 2 or 
M e2S 0 4]. P h O H  gives Ph fl-d-lactoside, m .p . 190-5— 191-5°, 
[ a ]?  -3 6 -3 °  in  H jO  (hepta-acetate, m .p .-161-5°, [aft0 -2 3 -2 °  in CHC13). 
M .p. a re  corr. R . S. C.

Acid hydrolysis of if/-alkyl-8-i/-glucosides.— See A., 1944, I ,  19.

Fructose  anhydrides. X X ili .  Phlein . R ing-stru c tu re  of poly- 
fructosans. XXIV. Group of n a tu ra l polyfructosans. H . H.
Sch lubach  an d  O. K . S inh  (Annalen, 1940, 544, 101— 111, 111— 116; 
cf. A., 1940, I I ,  119).— X X II I .  P h le in  (I) (prep, described), [a]D 
- 5 0 -0 °  in  H 20 ,  has mol. w t, (cryoscopic in  H 20 ) 2480— 2615, has a 
red u ctio n  val. (B ertrand) 0-27% , undergoes 50%  hydro ly sis  in x- 
H 2S 0 4 a t  20° in  235 m in,, an d  w ith  Ac20  in  w arm  aq. C5H SN gives a 
tr ia c e ta te , m .p. 233°, [ a f t  + 20-7° in  ¿HC13, w hich in  dil. aq. KOH 
(no t b y  Zem plon 's m ethod) reg en era tes  (I) and  w ith  M e2SO4-3 0 %  aq. 
N a O H -N 2 a t  55° g ives a  Me3 ether (OMe 45-4% ), m .p. 172°, [aft0 
— 57-7° in  CHC13, m ol. w t. (cryoscopic in C SH 6) 3280, hydro lysed  to 
1 : 3 :  4 -trim e th y ifru c to se  co n ta in in g  1-62%  of d im ethy lfruc tose  as 
sole im p u rity . (I) h a s  th u s  a  cyclic s tru c tu re  co n ta in in g  15— 16 
fructose  u n its  u n ite d  a t  p o sitio n s 2 and  6. In u lin , a -d ex trin , and 
glycogen also co n ta in  closed rings. "  E nd-g roup  ” d e te rm inations 
a re  of no val. fo r d e te rm in a tio n  of m ol. w ts.

X X IV . N a tu ra l po ly fructosans fa ll in to  groups. T h e  ace ta tes  of 
lasvan, (I), poain , an d  secalin  a re  d e x tro ro ta to ry ; th e  differences 
betw een  [a] of th ese  ace ta tes  and  th e  respec tive  fru c to san s decreases 
in  th e  sam e o rder as th e  y ie ld  of 1 : 3 : 4 -trim e th y lfru c to se , i.e., w ith 
increased  c h a in -b ran ch in g ; w ith  increasing  chain -b ran ch in g  the 
m ol. w t. decreases and  th e  ra te  of hydro ly sis  increases (readier 
fission of side-chains). T h e  sam e reg u la rities  hold for inulin, 
asparagosin , s in is tr in , and gram in in , w hich y ield  3 : 4 :  6-trim ethyl- 
fructose, ex cep t th a t  th e  differences betw een  [a] of th e  ace ta tes  and 
fru c to san s increase  w ith  increased branch ing . T h e  p u r i ty  of aspho- 
delin  is  open to  d o u b t. T ritic in  is ab n o rm al and  p ro b ab ly  belongs to 
a  th ird  ty p e . Ir is in  in  also abnorm al. R . S. C.

M acrom olecular com pounds. CCXLVI. C onstitution of salep- 
m an n an . E . H usem ann  ( / .  pr. Chem., 1940, [ii], 155, 246— 260).— 
Salep pow der is  boiled (1 hr.) w ith  E tO H  to  in ac tiv a te  a  degrading 
enzym e an d  th e  p ro d u c t is  w ashed w ith  E tO H  an d  E t20  an d  dried 
a t  35° vac. T h e  residue  is  shaken  in th e  d a rk  w ith  H aO a n d  the 
som ew hat tu rb id  so lu tio n  is  p p td . w ith  M eOH. T he p p t. is well 
p ressed  an d  t r i tu ra te d  before tre a tm e n t w ith  E t20 ,  w hich  is rem oved 
a t  room  tem p , before th e  final desiccation  a t  35— 40°/vac. Salep- 
m an n an  (I) of va rio u s degrees of d eg rad a tio n  is ob ta in ed  b y  a lte r
a tio n  of th e  cond itions of e x tra c tio n  w ith o u t rem oval of th e  enzyme. 
(I) is a  m acrom ol. com pound  since n i tra t io n  does n o t considerably 
a lte r  th e  degree of p o lym erisa tion . D e te rm in a tio n s  of th e  S taudin- 
ger K m const, from  o bservations of y in  Schw eitzer’s reag en t o r H 20  
of (I) of osm otica lly  d e te rm ined  degree of p o lym erisa tion  p roves the 
v a lid ity  of th e  v isco sity  law  for degrees of p o ly m erisa tio n  betw een 
46 an d  1550 an d  th e  s im ila r s tru c tu re  of a ll sam ples of (I). K m oi 
(I) is n ea rly  id en tica l w ith  th o se  of cellulose (II) and  p u re  m annan, 
th e re b y  in d ica tin g  an  ex tended , u n b ran ch ed  s tru c tu re  of (I) sim ilar 
to  th a t  of (II). F ra c tio n a tio n  p ro v es t h a t  (I) is v e ry  heterogeneous.
(I) loses so lu b ility  in  H 20  w hen tre a te d  w ith  a lk a li an d  acid, which 
re su lts  in  e lim in a tio n  of 1 A cO H  from  11 m annose m ols. A ttem p ts 
to  p rep are  a  sol. (I) b y  re s tr ic te d  ace ty la tio n  w ere unsuccessful.

H . W .
G lucan of the  yeast m em brane. V. C. B a rry  and  T . D illon (Proc. 

Roy. Irish Acad., 1943, 49, B, 177— 185).— Y eas t g lucan (I) is 
oxid ised  by  H I 0 4, th e n  aq . B r, o r th e  la t te r  alone, in  s im ila r m anner 
to  th a t  described fo r lam in arin  (II) (cf. A ., 1942, I I ,  397). an d  the 
p ro d u c t is boiled w ith  aq . H 2C20 4 to  give a  d isaccharide , which 
affords lam inarib iosazone. T h e  m ean  len g th  of th e  ch a in  of glucose 
u n its  in  th e  mol. of (I) is  28 u n its , viz., 1-75 tim es  t h a t  of (II). 
C onfiguration  of th e  glucose u n its  is  show n to  be fi, i.e., th e  sam e as 
t h a t  of th e  u n its  in  (II). A. T . P .

L im it dextrins and  s ta rch . VI. L im it dextrins from  potato 
s ta rch  by action  of pancreatic  am ylase. VEL Difficultly hydrolysable 
glucosidic linkings in  sta rch . K . M yrback, B. O rtenb lad , an d  K. 
A hlborg. VUI. C onstitution of a  lim it dextrin . D em onstration  of 
a-glucosidic 1 : 6-link ing  in  dextrin  and s ta rch . K . M yrback  and 
K . A hlborg  (Biochem. Z„ 1940, 307, 49— 52, 53— 68, 69— 78; 
cf. A., 1943, I I I ,  684).— V I. P o ta to  s ta rc h  w as hydro lysed  by  pancre- 
a t in  a t  p H  6-8 an d  room  tem p , for 5 m o n th s . T h e  p ro d u c t, trea ted  
w ith  increasing  concns. of E tO H , y ielded  te n  frac tions of decreasing
P 2O s co n te n t (11-7------0-1% ) an d  m ol. w t. (~ 1 2 0 0 — 550) and
increasing  reducing  pow er (~ 16— 32%  as glucose). T h u s th e  g reater 
p a r t  (p robably  ~ 7 5 % ) of th e  lim it d e x trin s  (I) consists of te tra -  
saccharides a n d  th e  rem ain d er of trisacch arid es . E ach  (I) appears 
to  co n ta in  one a-glucosidic 1 : 6-linking in  a d d itio n  to  th e  m altose 
linkings.

V II. T he unim ol. coeff. of hydro ly sis  of m altose  b y  HC1 has a  
const, va l., w h ils t t h a t  of sol. s ta rc h  (II) increases d u rin g  th e  reac tion  
ex cep tin g  to w ard s th e  end, w hen i t  decreases slig h tly . T h is  ind i
ca tes  th e  presence of a  sm all no. of d ifficultly  h y d ro lysab le  link ings 
in  (II). A v a r ie ty  of l im it  (I) a ll show  a  m ark ed  decrease  (w hich is 
th e  g rea te r th e  low er is th b  m ol. w t.) in  th e  reac tio n  const, during  
h ydro lysis. H ence a-glucosidic link ings o th e r th a n  th e  1 : 4  are 
p re sen t in  (II) and  (I) an d  i t  is p ro b ab le  t h a t  one of th ese  abnorm al 
link ings is  p re sen t p e r  m ol. of (I). T h e  enzym ic h y d ro ly sis  of (II) 
an d  (I) a p p a re n tly  does n o t  involve lin k in g s o th e r th a n  th e  1 : 4 
a n d  1 : 6 .  T h e  p o ss ib ility  of th e  p resence of a n  tsom altose  link ing  is 
discussed.
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V III. (I), p rep ared  by  th e  ac tio n  of am ylase  on m aize s ta rch , mol. 
w t. ~ 480 , [a] + 1 2 4 ° , w as rep ea ted ly  m eth y la ted  an d  th e n  d is tilled  
in a  vac. to  give a  m eth y la ted  trisacch a rid e  (OMe 51-5% ), [a] + 130-5° 
in CHC13, w hich, on hydro lysis, gave 1 m ol. of te tra m e th y l-  an d  2 
mois, of trim ethy l-g lucose . T h e  trim e th y lg lu co se  frac tio n  w as , 
shown b y  th e  O ld h am -R u th e rfo rd  m eth o d  (A., 1932, 254) to  consist 
of approx . equal p a r ts  of 2 : 3 : 4 -  a n d  2 : 3 : 6-trim ethy lg lucose . 
Thus th e  trisacch a rid e  co n ta in s a  m altose  a n d  an  u o m alto se  link ing , 
the la t te r  (a-glucosidic 1  : 6-linking) being  p re sen t in  s ta rc h  to  an  
ex ten t of + 3 %  of th e  to ta l  glucosidic link ings. T h e  trisacch a rid e  
arises from  a  b ran ch in g  of th e  s ta rc h  m ol., if F reu d en b erg ’s th eo ry  
of th e  s tru c tu re  of (II) is accep ted . F . O. H .

S tarch-iod ine complex.— See A., 1944, I ,  5.

Viscosity of cellulose ace ta te  solutions. H . L o h m an n  ( / .  pr. 
Chem., 1940, [ii], 155, 299— 309).— C o tto n  lin te rs  is ace ty la ted  
(Ac20 - H 2S 0 4 in AcOH) so as to  give p ro d u c ts  of differing degree of 
polym erisa tion  w hich '(tie th en  p a r tly  hydro lysed  (H 2S 0 4- H 20 )  to  
the COMe2-sol. s tag e  (~2-4  OAc). D e te rm in a tio n s  of tj of th ese  
products (I) w hich hav e  been w ashed acid-free b y  d is tilled  or ta p  
H 20  show  a v e ry  p ronounced  influence of s lig h t differences in  ash  
content, w hich a re  genera lly  < 0 -1 % . T hese ab n o rm a litie s  a re  n o t 
observed in  A cO H . F o r  th e  co rre la tio n  of m echanical p ro p erties  of 
ace ta te  s ilk  fibres and  rj in  COMe2 i t  is essen tia l th a t  th e  m easu re
m ents be m ade in  v e ry  dil. so lu tio n  an d  th a t  d ilu tio n  m u s t be  th e  
greater as th e  degree of po ly m erisa tio n  increases. T h e  g re a te s t 
increase of 77 in  COMe2 is caused b y  CaCl2 ; SrCl2 h as a  sm all effect b u t  
o ther Ca sa lts , a s  also Mg, Al, an d  "alkali sa lts , a re  ineffective. 
Increase of [CaCl2] causes increase  of p an d  increased  tu rb id ity , th e  
effect being  less m ark ed  a t  40° th a n  a t  15°. T he associations causing  
increase of -q a re  due  to  su b sid ia ry  va len cy  a c tiv itie s  d ep en d en t on 
tem p. T h e  v iscosity  of (I) in  m -cresol, C H 2Cl2-E tO H  (8 : 2 b y  vol.), 
CH2(0 -[C H 2]2-OH)2, d ioxan , o r C O M e-E tO H  is n o t  affected  by  
CaCl2 w hich  causes a  sm all increase  in  N H 2P h  and  H C 0 2E t  and  a  
great increase  in  CO M eEt, MeOAc, and  CHCl3-C O M e2 ( 1 :1 ) .  A 
" sa lt effect ”  is n o t show n b y  so lven ts co n ta in in g  O H  or OAlk b u t  
is very  obvious w ith  este rs  o r ke tones. H . W .

I I I . — H O M O C Y C L IC .

Form ation  of eyc/opropanes from  m onohalides. IV. R eactions 
of a-chloro-f?-phenyl/5«butane (neophyl chloride). F . C. W hitm ore, 
C. A. W eisgerber, an d  A. C. Shabica, ju n . ( / .  Amer. Chem. Soc., 
1943, 65, 1409— 1471 ; A., 1943, I I ,  21).— CPhM e2-CH2Cl (I) (prep, 
from C H 2:CMe-CH2Cl by  C „H 0- H 2SO4 a t  20°; 68%  yield ), b .p . 
97°/13 m m ., re ac ts  less read ily  w ith  N a  th a n  does C H 2B uyC l; w ith  
5 N a  a t  < 9 0 °  i t  g ives P h B u y (34-p% ), 1 -p h en y l-1 -m ethylcycio- 
propane (11-9% ), and  C H Ph:C M e2 (13-7% ). W ith  ,N aE t in C 3H 12 
a t —10 ° to  20 °, (I) gives th e  sam e p ro d u c ts  and is th u s  m ore reac tiv e  
th an  C H 2B uyCl tow ards N a E t. T hese  re su lts  confirm  M o rto n ’s 
views (A., 1943, I I ,  114) on th e  W u rtz  reac tio n . W ith  N a  (2 atom s) 
in liqu id  N H ,, (I) gives m ain ly  P h B u y. (I) decom poses on ly  slow ly 
a t 135°, b u t  a t  th e  b .p ., 222°/741 m m ., gives CHPh!CM e2, 
CHjiCM e-CH.Ph, an d  C H 2Ph-CM e2Cl. (I) does n o t re ac t w ith  
N aO E t, C 5H 5N, or N a  fluorenyl. I t  read ily  gives a  G rignard  reag en t 
and th en ce  CPhM e2-CH2-C 02H  (81-6%) or C PhM c„-C H X l (30-7% ).

R . S. C.
cis-trans Isom érisation  and  spectra l characteristics of carotenoids 

and re la ted  com pounds. L . Z echm eister a n d  A. P o lg âr (J. Amer. 
Chem. Soc., 1943, 65, 1522— 1528).— W hen a n  all-trans n a tu ra l 
caro tenoid  is  isom erised  b y  bo iling  in  C „H U or b y  I, A and  e of th e  
m ain m ax . p rogressively  decrease, b u t  th e  chief effect is ap p earance  
of a  m ax. a t  320— 380 m /e , th e  “  cis-peak ” effect. A of th is  p eak  is 
141— 144 m/t. below  th a t  of th e  h ig h es t m ax . fo r th e  all-fraus-com - 
pound for 12 C40-com pounds. M eth y lb ix in  a n d  Ph-[C H iC H ]4*Ph 
show th e  sam e phenom enon an d  add in g  I  increases e a t  240— 280 wi/i. 
for v i ta m in -+ . R . S. C.

A ction of cold concen tra ted  hydriodic acid  on  carotenes. S truc tu re  
and cis-trans isom érisation  of reac tion  products. A. P o lg â r an d  L. 
Zechm eister ( / .  Amer. Chem. Soc., 1943, 65, 1528— 1534).— S haking  
a- or /3-carotene in  l ig h t pe tro leu m  w ith  55— 58%  H I  (freed from  I) 
and ch ro m ato g rap h y  of th e  p ro d u c ts  gives > 9 %  each  of 5 : 6-di- 
hydroqS- an d  -a -caro tene, s tru c tu re s  of w hich  a re  in d ica ted  b y  
analysis, d e te rm in a tio n  o f'C M e2i, spectroscopy , an d  q u a n t, h y d ro 
genation. T he p ro d u c ts  undergo ris-iso m erisa tio n  w hen  boiled in  
ligh t pe tro leum , m elted , o r tre a te d  w ith  I ,  an d  s ix  a- an d  six  fi-iso- 
m erides a re  charac te rised  by  a b so rp tio n  m ax . R . S. C.

cis-trans Isom érisation  and  spectral characteristics of gazan iaxan th in . 
Its  stru c tu re . L. Z echm eister an d  W . A. Schroeder ( / .  Amer. Chem. 
Soc., 1943, 65, 1535— 1540).— P e ta ls  of Gazania rigens, R . B r., 
grown in S. C alifornia, y ield  g azan iax an th in  (I) (0-14% ), lycopene 
(0-0435%), y- (0-01% ) an d  /5-carotene (0-006% ), lu te in , an d  cry p to - 
x an th in  (cf. Schon, A ., 1938, I I ,  436). (I) is C40H 68O, co n ta in s 11
conjugated  C!C, w ith  0 2 g ives 1 m ol. of COMe2, b u t  m ay  b e  d ihydro - 
ru b ix an th in . I t  is fa irly  s tab le  in  lig h t p e tro leu m  a t  room  tem p .,

b u t  in  bo iling  C eH 0 or w ith  I  isom erisa tion  occurs and  th e  a b so rp tio n  
changes in  th e  m an n e r c h a ra c te ris tic  of C40-carotenoids. R . S. C.

P reservation  and  u tilisa tion  of sty rene. P rep ara tio n  of (styrene.—
See B., 1943, I I ,  369.

O rganic reactions w ith boron fluoride. XX VIII. Isom eric  p- 
dibutylbenzenes. G. F . H enn ion  an d  L. A. Auspos { /. Amer. Chem. 
Soc., 1943, 65, 1603— 1606; cf. A., 1943, I I ,  125).— P h B u  w ith  
P r“COCl or PrfC O C l an d  A1C12 in  CS2 give 76— 91%  of n-, b .p . 
138°/6 m m ., sec.-, b .p . 125°/3 m m ., iso-, b .p . 116°/3 m m ., an d  te r t .-  
butyl-n-butyrophcnone, b .p . 128°/5 m m ., an d  n-, b .p . l lS ° /3  m m ., 
sec.-, b .p . 116°/3 m m ., iso-, b .p . 121°/7 m m ., and  tert.-butyl-iso- 
butyrophenone, b .p . 140°/4 m m ., w hence Zn—H g -H 20 —A cO H —HC1 
y ields p-di-n-, m .p. —24°, b .p . 259°/745 m m ., 124°/15 m m ., and  p -di- 
iso-butylbenzene, m .p. —21°, b .p . 242°/739 m m ., 109°/15 m m ., p-n- 
butyl-sec.-, b .p . 250°/739 m m ., 117°/15 m m ., -iso-, b .p . 251°/743 m m ., 
118°/15 m m ., an d  - te rt.- , m .p . - 4 6 ° ,  b .p . 248°/743 m m ., 116°/15m m ., 
p-sec.-iudyf-iso-, b .p . 241°/739 m m ., 113°/15 m m ., an d  - te r t.- , b .p . 
235°/745 m m ., 108°/15 m m ., and  p-iso6«fy /-tert.-, b .p . 239°/751 m m ., 
109°/15 m m ., -butylbenzene. In  p resence of B F 2- H 2P 0 4, B n “O H  or 
B u£O H  in tro d u ces sec.-Bu an d  B uy, respec tive ly , in to  P hB u , th u s  
g iv ing  th e  «s-com pounds and  p-di-sec.-, m .p . —58°, b .p . 239°/739 
m m ., 108°/15 m m ., and  -tert.-bu ty lbenzene , m .p. 77-7°, b .p . 237°/743 
m m ., 109°/15 m m . (lit. 225°). n and  d a re  a lso g iven ; th e y  a re  low 
for th e  com pounds p rep ared  b y  a lk y la tio n , p ro b ab ly  owing to  
p resence of sm all am o u n ts  of o-isom erides. R- S. C.

T herm al decom position of th e  dibrom ide of aayy-tetraphenyl-/J- 
m ethylpropene. C. F . K oelsch a n d  R . V. W h ite  ( / .  Amer. Chem. 
Soc., 1943, 65, 1639— 1640}.— T h e  p ro d u c t from  C H P h 2-CHM e-C02Me 
an d  M gP hB r in  bo iling  E t 20  w ith  a  tra c e  of H 2S 0 4 in  boiling  A cO H  
gives aayy-lelraphenyl-P-methyl-Aa-propene (I) (43% ), m .p . 132—  
133°, w hich w ith  CrOa-A cO H  gives, by  p inaco l rearran g em en t, yySS- 
tetraphenyl-n-bulan-fl-one, m .p. 118— 119°. A cO H  so lu tions of th e  
d ibrom ide of (I), w hen d istilled , give Z-phenyl-2-benzhydrylindene
(II) (72% ), m .p . 1 6 2 -1 6 3 -5 ° , ox id ised  b y  CrOa-A cO H  a t  100° to  
benzophenone-2-acetic acid, m .p. 130— 131°. 2 -B enzylideneindanone 
w ith  C6H 6 and  A1C13 g ives 2-benzhydrylindanone (74% ), m .p. 109—  
111°, con v erted  in to  (II) b y  M gP hB r a n d  th e n  2 %  H 2S 0 4-A c 0 H .
2 -P h en y lin d an e-l : 3-dione and  M g M eI-E t20  give 2-phenyl-'A- 
methylindone (45% ), m .p. 69— 71°; o-C0H 4Ph-M gI gives an  oil.

R . S. G.
P rep ara tio n  of diphenyldim ethylpolyenes. K . B ern h au er an d  I. 

S k u d rzy k  ( / .  pr. Chem., 1940, [ii], 155, 310— 316).— CHPhlCM e-CHO 
(p-nitrpphenylhydrazone, m .p . 203°) and  (C H 2-C 02H )2 w ith  P b 0 2-  
A caO a t  140°, a t  th e  b .p ., afford  a 0-diphenyl-/?7)-dim ethyl-A ay' TJ- 
o c ta te trae n e , m .p. 174° (cf. K u h n  et at., A ., 1938, I I ,  437). e- 
Phenyl-/5-m ethyl-A05-pen tad ien -a-al, m .p. 58° [corresponding carb- 
o xylic  acid , m .p . 160°; semicarbazone, m .p. 239° (decom p.); p - 
nitrophenylhydrazone, m .p. 212— 213°], sim ila rly  y ields 0/1 -diphenyl- 
Si-di>nethyl-Aayer>^-dodecahexacne, m .p . 217° (d eco m p .); th e  Ei2 
analogue h a s  m .p . 206— 209-5°. T ig la ldehyde  is o b ta in ed  from  
M eC H O -E tC H O -1  %  aq. N aO H  (0O 2) a t  10°. A. T . P .

Process of obtain ing o- and  jS-m ethylnaphthalene and  fractions 
enriched in  e ith e r of these  com pounds.— See B., 1943, I I ,  369.

A rom atic cyclodehydration. X II. M echanism  of th e  cyclisation 
of o-benzylphenones. C. K . B rad sh er a n d  E . S. S m ith . X ii l .  
1 : 2 : 3 :  4-D ibenzphenanthrene. C. K . B rad sh er an d  L . R a p o p o rt 
( / .  Amer. Chem. Soc., 1943, 65, 1643— 1645, 1646— 1647; cf. A., 
1943, I I ,  265).— X II .  a-o-Chtorophenylisopropyl alcohol (prep, from
o-C0H 4Cl-CO2Me a n d  M gM el in  E t20 ;  82-5%  yield), b .p . 94°/8 
m m ., w ith  C 6H 5 an d  A1C13 a t  < 1 0 °  gives p-phenyl-ft-o-chloro- 
plienylpropane (61% ), b .p . 146°/7 m m . W ith  C uC N -C H aP h-C N - 
C sH 5N a t  250° th is  gives fl-phenyl-fi-o-cyanophenylpropane (I) 
(68% ), m .p . 62— 63-5° (unaffected b y  bo iling  K O H -E tO H ), an d  w ith  
C u C N -H 20 - C 5H sN  a t  250° g ives o-aa-dimethylbenzylbenzamide 
(20% ), m .p . 132— 134°, also  ob ta in ed  sim ila rly  (31% ) from  (I), an d  
r e s is ta n t  to  hydro lysis. M gP hB r an d  (I) in  bo iling  C „H 6 give
o-aa-dimethylbeneylbenzophenoneimine hydrochloride (60% ), u n 
changed  b y  h o t 10%  HC1 b u t  in  bo iling  48%  H B r g iv ing  IQ-phenyl- 
9 : d-dimethyl-0 : IQ-dihydroanthracene (II), m .p. 145— 146° (the  
in te rm ed ia te  ketone  c an n o t enolise). o -C H Ph2-CsH 4-C 02Me an d  
M gM el give a  carb ino l, cyclised  to  (II) (proof of s tru c tu re ) by  A1C1S 
in  CS2 a t  < 1 0 °.

X I I I .  A dding  o-C6H 4P h I  an d  th e n  1-keto-l : 2 : 3 : 4 -te trah y d ro - 
n a p h th a len c  to  L i in  E taO g ives 1-2'-diphenylyl-3 : A-dihydronaphthal-, 
ene (47-5% ), m .p . 75-5— 76-5°, w hich w ith  0-C 0 2H -C 8H 4-CO3H  in  
E t 20  gives th e  1 : 2-epoxide, m .p . 98— 99°. W ith  boiling  34%  aq. 
H B r-A cO H  th is  gives resinous 9 :1 0 -d ih y d ro -1 : 2 : 3 : 4-dibenz- 
p h e n an th ren e  (picrate, m .p . 135— 136°), w hich  w ith  S a t  200— 220° 
an d  th e n  250° gives 1 : 2 : 3 :  4 -d ibenzphenan th rene , m .p. 115—  
116° (p icra te , m .p. 139-5— 140-5°; qu inone, m .p . 238— 240°) (cf. 
H ew e tt, A ., 1938, I I ,  132). R . S. C.

Synthesis of 3 '-a lk y l- l  : 2-cyc/opentenophenanthrenes. B.
Riegel, M. H . Gold, an d  M. A. K ubico  ( / .  Amer. Chem. Soc., 1943, 65, 
1772— 1776).— /3-2-P henan th ry l-n -bu ty ric  acid  gives (cf. B ach m an n  
et al., A., 1940, I I ,  326) l '-k e to -3 '-m e th y l- l  : 2-cyc/opentenophen-
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a n th re n e  (I), m .p. 135— 136° [oxime, a-, m .p. 169— 171° (decorap.), 
rH M  an d  ¡¡-form, m .p . 165— 170° (decom p.)]. 2 -P ro- 

p io n y lp h en an th rcn e  (II) an d  A1 (OPr/5) 3-P r fO H  
H 2 give 2-a-hydroxy-n-propylphenanthrene (73% ), m .p. 
O 87-4— 88-4°, converted  b y  P B r3- E t , 0  in to  th e  bromide 

(87-5% ), m .p . 81-5— 83°, w hich w ith  C H N a(C 0 2E t) 2 
in  EitOHj-C4H 6 gives p-2-phenanthryl-n-valeric acid 
(85%  crude), m .p. 134-8— 136-2°. T h e  derived  

acid  chloride w ith  A1C13 in  PhNO., a t  room  tem p .— 80° gives 1'- 
keto-Z'-ethyl- 1 : 2-c.yclopentenophenanihrene (78-5% ), m .p. IKE—111-2° 
[oxitne, a-, m .p. 172-5— 174-5° (decom p.), an d  fl-form, m .p. 169—  
170-8° (decom p.)], reduced  (Clem m ensen) to .  ‘¿'-ethyl- 1 : 2-cyclo- 
pentenophenanlhrene (94% ), m .p. 85— S6°, sub lim es 130— 140°/2— 3 
m m . [picrate, m .p . 94-8— 96-4° (decom p.)]. 2 -jso B uty ry lphenan- 
th ren e  y ields sim ila rly  a-2-phenanthrylisobutyl alcohol, m .p . 104-4—  
104-7°, and  bromide, m .p . 91— 94° (decom p,), fi-2-phenanthryliso- 
hexoic acid (21% ), m .p. 148-8— 149-6° (and a-2-phenanlhrylisobtttyl 
Et ether, m .p. 81— 83°), \'-keto-3'-isopropyl-, m .p . 143-6— 144-4° 
[ioxime, m .p . 205— 211° (decom p.)], an d  3 '-isopropyl-1 : 2-cyclo- 
peyitenophenanthrene, m .p . 97-6— 98-4° [im pure  p ic ra te , m .p . 108— 
113° (decom p.), d issoc iates read ily ]. (N H 4)2SX in  d ioxan  a t  160° 
a n d  th e n  H C l-A cO H  co n v erts  (II) in to  8 -2-phenan th ry lp rop ion ic  
acid  (56-5% ), m .p . 177-2— 178-4°, an d  th en ce  l '- k e to - l  : 2-cyclo- 
p cn ten o p h en an th ren c  (92% ), m .p. 188-6— 189-4° (lit. 183— 184°) 
[oxime, m .p. 235— 236° (decom p.)], an d  1 : 2-eyc/opentenophenan- 
th ren e , m .p. 134-4— 135-8° [s-C9H 3(N 0 2)3 com pound, m .p . 165—-
167°]. 9 :  10 -D ihydrophenanthrene , R -[C H 2]2-C0C1, an d  A1C12
in  OS, a t  0° give 2-B-bromo- ( I I I ) , m .p . 76— 77-3°, 2-f3-chloro- (IV), 
m .p . 72— 73°, an d  2-p-methoxy-propionyl-9 : 10-dihydrophenanthrene, 
m .p. 87-8— 88-7°. [also o b ta in ed  from  (III)  an d  (IV) b y  N aO M e- 
M eOH], w hich  w ith  ch lo ran il in  b o iling  xy lene  give on ly  ta rs , 
a lth o u g h  9 : 10 -d ihydrophenan th rene  th u s  g ives 65%  of p henan- 
th ren c  (V). B r-[C H 2]2-COCl, (V), an d  A1C13 in  CS2 give 2-p-bromo- 
propionylphenanthrene (15% ), m .p. 118-7-—119-8°, reduced  (Clem
m ensen) to  2-w -propylphenanthrenc (p icra te , m .p. 89— 91°) b u t  
g iv ing  on ly  ta r s  w hen cyclised . M .p. a re  corr. R . S. C.

R esolutions of enan tiom orphs. H I. C hrom atographic adsorp
tio n . H . B . H ass, T . D e Yries, a n d  H . H . JaffO (J. Amen Chem. 
Soc., 1943, 65, 1486— 1488; cf. A., 1943, I I ,  229).— O nly sligh t 
re so lu tio n  of di-a-phenylethylamine H  A-tartrate, m .p . 159— 162°, 
or b ruc ine  d i-m andela te  occurs b y  a d so rp tio n  on A120 3, C aS 0 4, C, 
fu lle r 's  e a rth , MgO, o r glucose. R . S. C.

Selective inonoreduction  of a rom atic  dinitro-eom pounds hy alkaline 
sulphides and  hy acid s tannous chloride. H . H . H odgson ( / .  Soc. 

Dyers and Col., 1943, 59, 246— 247).— In  ajS -dinitronaphthalenes, 
A cO H -H C l-S nC l2 p re fe ren tia lly  reduces th e  o-N O , (and u ltim a te ly  
p roduces d iam ines) w h ils t a lka line  su lph ides (or polysulphides) (I) 
reduce th e  /3-N02 an d  th e n  p ra c tic a lly  cease to  reac t. T h is  is ex
p la in ed  on th e  b asis of th e  ( — /( in d u c tiv e e ffe c t of th e  second nucleus 
(cf. A., 1938, I I ,  316), m ak in g  th e  a -N 0 2 m ore e lectropositive . T he 
less po sitiv e  jS-NO, has i ts  O a tom s m ore av a ilab le  for reac tio n  w ith  
(I). A nom alous cases a re  discussed . T he red u ctio n  of 1 : 2 : 4 -  
C 9H 3M e(N 0 2), a t  p o sitio n  4- by  SnCl2, b u t  a t  2- by  (I), a n d  of p icric  
to  p icram ic  acid  b y  (I), is expla ined as due  to  th e  { +  /)  in d uctive  
effects of th e  Me and  O H  rendering  th e  2-NO» less positive .

S. A. M.
Iod inated  derivatives of su lphonam ido-com pounds. C. J .  K lem m e 

a n d  E . L. B eals (J. Org. Chem., 1943, 8, 448— 455).-—p- 
N H A c-C 8H 4-S 0 2-N H -C H ,-C 02H  is hydro lysed  by  5X-HC1 and  th en  
ad ded  dropw ise to  IC1 in h o t 5X-HC1, g iving 3 : 5-di-iodosulphanityl- 
glycine, m .p . 249-5° {decom p.); th is  is d iazo tised  and  co nverted  by  
K I  in to ' 3 : 4 :  5-tri-iodobenzenesulphonylglycine, m .p . 279— 280° 
(decom p.). p-Iodobenzenesulphonylglycine h as m .p . 189— 191° (de
com p.). p -R H 2-C ,H J-S 02-NH -CiH 2-S 0 2H-/> is converted  b y  IC1 
in  10%  HC1 a t  40— 50° in to  Ar-3 : 5( ? )-d i-iodosulphanily lsu lphanilic  
acid, iso la ted  as th e  K  s a l t  (anhyd. an d  +  2 H 20 ) , w hich is converted  
b y  d iaz o tisa tio n  an d  tre a tm e n t w ith  K I  in to  N-3 : 4 : 5-tri-iodo- 
benzenesulphonylsulphanilic acid, m .p. > 3 1 0 ° . p- 
NHj-CeH^SOjdSTH-C.Hj-COjH, m .p. 201°, in  A cOH is  tran sfo rm ed  
b y  IC1 in 10%  HC1 a t  80’—90° in to  p - 3 ' : 5 '(  l)-di-iodosulphanil- 
amidobenzoic acid, m .p . 261-1° (decom p.), and  b y  d iazo tisa tio n  
follow ed by  K I  in to  p-iodobenzenesulphonamidobenzoic acid, m .p. 
265— 267° (decom p.). A dd ition  of IC1 in  25%  HC1 to 
N H (S 0 2-C9H 4-N H 2)2 gives 3 : 5 :  Z’-tri-iododisulphanilamide, m .p. 
249-2° {decomp.) (Na sa lt), w hereas use of th e  reag en ts  in th e  reverse  
o rder gives th is  com pound w ith  th e  3 : 5 : 3 ' :  5 '- /4-d e riv a tiv e , m .p. 
259—-260° (decom p.; d a rk en s  a t  230°) (NHt sa lt) . K  4 : 4 '-di- 
iododibenzenesulphonamide is described. 2 -3 ':  b'-Di-iodosulphanil- 
amidopyridine h a s  m .p . 269— 272° (decom p.). H . W.

P olym erisation  of free radicals of the  W urster dye type. D im eric 
resonance bond. L . M ichaelis’ an d  S. G ran ick  (J. Amer. Chem. Soc., 
1943, 65, 1747— 1755).— P rep , of six  W u rste r  dyes, o b ta in ab le  c ry st. 
on ly  as brom ides or p e rch lo rates, is  described. Change of colour 
w ith  tem p , is observab le  w ith  yellow  o r red , b u t  n o t w ith  blue, dyes. 
T he dyes ex is t in  eq u ilib ra ted  m ono- a n d  di-m eric form s in  so lu tion , 
b u t  for solids th e re  is  a n  " a ll or none ” la w : c ry s ta ls  a re  e ith e r  com 
p le te ly  polym erised  an d  d iam ag n etic  w ith  th e  su scep tib ility  of an

o rd in a ry  org. m ol. o r a re  co m ple te ly  in  th e  free rad ica l s ta te  and 
p a ram ag n e tic  w ith  th e  su sce p tib ility  of an  org. m ol. w ith  one odd 
e lectron . T he la t te r  is so on ly  fo r W u rs te r  b lue. D im ers hav e  th e  
s tru c tu re  (A), th e  tw o electrons {e) being  sh a red  be tw een  th e  tw o

n +r 'R " : < ^ > : n < § « ^ > n —< ^ > - n r 'R "  (k.)

N , and  th e  H  and  R  form ing a  sq u are  in  a  p lan e  p e rp en d icu la r to  th e  
p lan e  of th e  r in g s ; resonance consists in  a lte rn a tio n  of th e  tw o  rings 
betw een th e  qu inonoid  an d  benzenoid  s ta te s . Such d im ers can  
e x is t  so -long  as a t  least one H  is  p re sen t on a  N . H ig h er polym ers 
can  be form ed along s im ila r lines. R . S. C.

Evidence fo r the  sulphite  and  sulphonate  s tru c tu res of H an tzsch ’s 
po tassium  benzene -syn- and  -anr;-d iazosulphonates. H . H . H odgson 
an d  E . M arsden (J.C.S., 1943, 470— 472).— H a n tzsch ’s sy«-form ula 
for K  benzene-sy»-diazosulphonate  is  inco rrect, an d  a  su lp h ite

s tru c tu re , v iz., N P h lN -0 -S 0 2K  or N 2Ph}6-S)g>2K , o r an  equ ilib rium  
of b o th , accoun ts for a ll i ts  re a c tio n s ; th e  a« /i-fo rm  of H an tzsch  is 
va lid . T h e  syn-form  (I) is  rap id ly  converted  b y  m o is tu re  in to  th e  
an ii-fo rm . T h u s, (I) an d  excess of a lk a lin e  j3-C10H 7-OH give 
P h N 2-C10H 9-Q.H-/5 (II), corresponding to  77-5%  of syn +  22-5%  of 
anti; a  d e lay  of 15 m in. before coupling  causes a  decrease in  syn- 
form  to  33% . C oupling of (I) w ith  p - N 0 2-C8H 4-N2Cl (III) y ields a 
com plex, co n v erted  b y  a lk a lin e  /3-C10H ,-O H  in to  (II) -+- p -n itro - 
benzeneazo-^-naphtho l (IV ); o x id a tio n  of th e  f iltra te  affords a 
s im ila r m ix tu re . ( I l l )  com bines a t  th e  S to  give a  N -S  link ing , and 
does n o t fo rm  a  d iazon ium  sa lt. Com plexes p rep ared  from  b o th  
syn- an d  an ii-isom erides b y  coupling  w ith  A rN 2Cl a re  u nstab le , 
excep t t h a t  from  K  benzene-aw ff-diazosulphonate (does n o t couple 
w ith  /J-C10H ,-O H ) and  ( I I I ) ; coupling  w ith  jS-C10H ,-O H  th e n  gives
(IV). T h e  com plex from  N a  p -n itrobenzene-an ii-d iazosu lphonate  
an d  PhN jC l a t  0°, couples w ith  |3-C10H ,-O H  to  give (II), w hereas
(IV) is ob ta in ed  from  th e  f iltra te  a f te r  a ir  ox idation . T h e  syn- 
isom eride (V), p rep ared  from  n e u tra l ( III)  an d  N a 2S 0 3 a t  0°, sim ilarly  
y ields (II) +  (IV), also ob ta in ed  from  th e  f iltra te  a f te r  ox idation .
(V) and  (III)  afford a  com plex, an d  th en ce  a lm o st p u re  (IV).

A. T . P .
D iphenyl series, m .  A ttem pted  ch lo rination  of the  aceta te, 

benzoate, and  benzenesulphonate of 4-chloro-4 '-hydroxydiphenyl. 
3 : 4 '-D ichloro-4-hydroxydiphenyl. (Miss) C. M. S. S avoy  an d  J .  L . 
A b ern e th y  [J. Amer. Chem. Soc., 1943, 65, 1464— 1465; cf. A., 
1943, I I ,  88).— p-C 9H 4Cl-C9H 4-OH-p (I) and  Cl2 in  CC14 give 3 : 4 '- 
dichloro-i-hydroxydiphenyl (92% ), m .p. 71— 72° (acetate, m .p. 74-5—  
75°; benzoate, m .p. 125— 126°; benzenesulphonate, m .p. 100— 101°), 
conv erted  b y  m ore Cl2 in  CC14 in to  4 : 3 :  5-OH -C9H 2Cl2-C9H 4Cl-p, 
w hich  is also  o b ta ined  d irec tly  from  (I). E s te rs  of (I) a re  u n 
affected  b y  Cl2- I  (trace) in CC14. R . S. C.

P rep ara tio n  of 4 -halogeno- and  4 -n itro -2 -naph tho ls ; resonance 
stru c tu re  of th e  in te rn a l diazo-oxides (diazonaphthols). H . H .
H odgson  an d  S. B irtw ell (J.C.S., 1943, 468— 469).— D ecom p, of
4-h a lo g en o n ap h th a len e-l : 2-diazo-oxides (I) b y  A1 pow der in  
bo iling  E tO H  (cf. M organ et al„ J.C.S., 1919,115, 1126) gives 4 : 2- 
C i0H 6H al-O H  (II). T h u s p repared  a re  i-chloro-2-naphthol (84% ), m .p. 
100° (Me ether, m .p. 44— 45°; acetate, m .p. 56°; l-benzeneazo-Aoriv- 
a tiv e , m .p. 165°), 4 :  2-C10H „B r-O H  (77% ) (Me ether, m .p . 64°; 
acetate, m .p . 61°; l-benzeneazo-deriv3.tive, m .p. 160°), an d  i-iodo-2- 
naphthol (60% ), m .p . 128-5° (Me ether, m .p. 67°; acetate, m .p. 59°;
1-benzeneazo-Aoviva.tive, m .p. 176°). (I) w ith  SnCl2-a q . N aO H  a t
80— 90° gives v a riab le  y ields of (II). A tte m p ts  to  p rep are  (II) 
from  4 : 2-C10H 6H al-N H , failed . 4 -N itro n ap h th a len e-l : 2-diazo- 
oxide an d  F e -C u S 0 4-E t0 " H -H 20  give 50%  of 4 : 2-N O 2-CI0H 9-OH. 
T he p ro p e rtie s  of d iazo n ap h th o ls  in d ica te  th a t  th e y  a re  resonance 
hybrids. A. T . P .

Synthetic  oestrogenic com pounds. I . M onosubstituted derivatives 
of ay-di-p-hydroxyphenylpropane. A. H . S tu a r t  an d  R . C. T allm an  
(J. Amer. Chem. Soc., 1943, 65, 1579— 1581).— T he r a t  u n it  of 
oestrogenic a c t iv ity  for A r-[CH 2] 2-C H R A r an d  C H R (C H 2Ar)2 
(Ar =  p -O H -C 9H 4) is 5—-10 m g., a  s lig h t m ax. ap p earin g  a t  R  =  
P r a a n d  E t ,  respec tive ly . In tro d u c tio n  of R  h as  l i t t le  effect. 
A dding  p-O M e-C ,H 4-CH:CH-CO-C9H 4-OMe-p to  M gR H al (3 m ols.) 
in  E taO a t  —5° to  —10° an d  keep ing  a t  room  tem p , gives p -methoxy- 
P-p-anisyl-n-butyro-, m .p. 72° (semtcarbazone, m .p . 142— 143°), 
-n-valero-, m .p. 70° (scmicarbazonc, m .p . 127— 128°), -n-, m .p . 78— 
79° (semicarbazone, m .p . 126— 127°), an d  -iso-hexo-, m .p . 51— 52° 
(semicarbazone, m .p. 166— 168°), -n-hepto-, m .p . 59° (semicarbazone, 
m .p. 125— 127°), an d  -n -octo-phenone, m .p. 70°, p-methoxy-fl-phenyl- 
fi-p-anisylpropiophenone, m .p. 88°, ■p-methoxy-y-phenyl-p-p-anisyl-n- 
butyrophenone, m .p. 102° (semicarbazone, m .p . 146°), an d  p-methoxy- 
fiP-di-p-anisylpropiophenone, m .p . 83— 84° (semicarbazone, m .p.
161— 162-5°). R ed uction , b e s t  b y  H 2~Cu ch ro m ite  in  E tO H  a t 
2 0 0 °/~ 1 5 0  a tm :, gives ay-di-p-anisyl-n-butane, b .p . 152— 154°/1 m m ., 
-n-penlane, b .p . 161— 163°/1 m m ., -n -hexane, b .p . 198— 200°/3 m m ., 
-S-methyl-n-pentane, b .p . 178— 179°/2 m m ., -n-heptane, b .p . 201—  
203°/3 m m ., an d  -n -octane, b .p . 194— 195°/2 m m ., fi-phenyl-ay-di-p- 
anisy ¡propane, m .p. 63°, S-phenyl-ay-di-p-anisyl-n-biitane, m .p. 
36— 38°, an d  afly-tri-p-anisylpropane, m .p, 62— 63°, d em e th y la te d
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(A cO H -57%  H I  or E tO H -K O H ) to  ay-di-p-hydroxyphenyl-n- 
butane, a  resin , -n -pentane, m .p . 99— 100°, -n-hexane, m .p. 101°, 
-S-methyl-n-pentane, -n-heptane, an d  -n -octane, resins, /?-phenyl-ay- 
di-p-liydroxyphenylpropane, m .p. 105— 106°, and  h-phenyl-ay-di-p- 
hydroxyphenyl-n-butane, m .p. 108— 110°. p-OM e-C9H 4-CHO, p- 
OMe-C9H 4-COR (im proved p rep , for R  =  P ra an d  B u°), and  HC1 a t  
~15° give p -anisyl a-methyl-, m .p. 60°, a-ethyl-, b .p . 200— 203°/l-5  
mm., an d  a-n-propyl-p-methoxyslyryl ketone, b .p . 207— 208°/2 m m ., 
converted  as above in to  C H R (C H 2-C9H 4-OMe-p)2 in  w hich R  =  Me, 
m .p. 68— 69°, Et, m .p . 43°, an d  Pra, b .p . 181°/2 m m ., and  thence  
into C H R (C H pC 9H p O H -p )2 in  w hich R  =  Me, m .p. 130°, Et, m .p. 
102°, an d  Pra, m .p . 118— 119°. R . S. C.

A nalogues of hexoestrol. B. R . B ak er { /. Amer. Chem. Soc., 
1943, 65, 1572— 1579).— T h e  [N H ,),, (CH2P h )2, a n d  th ree  steric  
analogues of hexoestrol are  pharm acolog ically  in ac tiv e  [denoted (J) 
below]. T h e  3 : 4 : 3 ' :  4 '-(O H )4-analogue is feebly  active . 
p-OM e-CaHpCO-CHiCH-CaHpOM e-p and  H 2-R a n e y  N i in  E tO H  a t  
55°/2— 3 a tm . give p-OM e-C„HpCO-[CH2]pC aH pO M e-p, m .p . 40—  
42°, w hich w ith  M gPraB r in  bo iling  E t 20  an d  th e n  K H S 0 4 a t  100—■ 
120° gives ay-di-p-anisyl-A^-n-hexene (88% ), b .p . 188— 190°/1 m m ., 
reduced as above to  ay-di-p-anisyl-n-hexane, b .p . 178— 180°/1 m m .; 
48% H B r in  boiling  A cOH th en  y ields ay-di-p-hydroxyphenyl-M - 
hexane (/) (61% ), m .p. 101-5— 103° (di-p-nitrobenzoatc, m .p . 114—  
116°). R ed u ctio n  of RCO-[CH2]pC O R  to  R -[C H 2] 6-R (R  =  anisyl) 
is best (82% ) effected b y  N 2H 4 in  bo iling  E tO H  follow ed b y  K O H  on 
the p ro d u c t a t  140° and  finally  200°. 3 : 4-Dimethoxypropiophen-
oneazine, m .p. 151— 153°, w ith  H 2-P d C l2-A cO H -M eO H  gives th e  
oily H 4-azine, w hich  w ith  C u S 0 4, N aO H , and  a ir  gives th e  H 2-azine, 
converted in  bo iling  xy lene  in to  yS-di-3 : 4-dimetkoxy- (19-5% ), 
forms, m .p. 102— 105° an d  133— 133-5°, an d  th en ce  yb-di-'i : 4- 
dihydroxy-phenyl-n-hexane (I) m .p . 231— 235°. 50-pg. doses of (I)
cause 100%  response in ovariectom ised  ra ts , 20-pg. doses cause 29%  
response. p-Propionamidopropiophcnoneazine, m .p. 276— 280°, 
gives sim ila rly  th e  H*-azine (18% ), m .p. > 1 6 0 °  (decom p.), w hich  a t  
180° an d  th e n  240° gives yb-di-p-propionamidophenyl-n-hexanc, 
meso-, m .p . 261— 264°, and  dl-, m .p. 207— 215°, -forms. B oiling  
conc. I^Cl th e n  gives yb-di-p-aminophenyl-n-hcxanc, m eso-, m .p. 
132— 134°, a n d  dl-, m .p . 63— 65°, -forms, respec tive ly , th e  configur
a tion of w hich  is d e te rm in ed  b y  con v ertin g  th e  fo rm er b y  H N O a 
into »neso-hexcestrol. «¡-C9H 4E t-O R  (R  =  H  or Me) w ith  HC1- 
Zn(CN)2-A lC l3- C 9H 6 g ives 4-hydroxy- (II) , m .p . 51— 53°, b .p . 
140— 145°/1 m m ., an d  4->nelhoxy-2-etkylbenzaldchyde, b .p . 133—- 
134°/12 m m ., and  th e  derived  azines, m .p . 204-5— 206° an d  (III) 
117— 118° [also o b ta in ed  from  (II) by  Me2S 0 4- K 0 H - H 20 -M e 0 H  
followed b y  N 2H 4], respec tive ly . ( I l l )  y ields th e  H^-azine, m .p. 
70— 73°, an d  then ce  afl-di-4-methoxy- (8% ), m .p . 60— 62°, an d  -4- 
hydroxy-2-ethylphenylelhane (7), m .p . 131— 133°. jj-Nitro-a-p- 
anisyl-Aa-butene (prep, from  ArCH O, P r“N 0 2, an d  O H -[C H 2]2-N H 2 
at room  te m p .;  64% ), m .p. 55— 5 7 ° ,.w ith FeC l3- F e  in  bo iling  HC1- 
E tO H -H 20  gives ¿-OM e-C9H 4-CH2-C O Et (IV), b .p . 142— 147°/13 
mm. [sem icarbazone, m .p . 153— 154° (lit. 156— 157°)], and  then ce  
the dihydroazine, m .p . 89— 90°, p y ro ly sis of w hich w as unsuccessful. 
CN-CH2-C 02E t, (IV), N H 4OAc, an d  A cOH in  bo iling  C 9H 9 w ith  
removal of H 20  give E 1 a-cyano-p-p-methoxybenzyl-Aa-pentenoate, 
b.p. 167— 168°/1 m m ., reduced  (H 2-P tO ,-M e O H ; 2— 3 a tm .) to  
Et a-cyano-f}-p-methoxybenzyI-n-vaIerate (V), b .p . 158— 159°/1 m m . 
N a O E t-E tB r in  E tO H -C 9H 9 th e n  gives El a.-cyano-fi-p-methoxy- 
benzyl-a-ethyl-n-valerate, b .p . 176— 178°/2 m m ., co nverted  b y  K O H  
in d iethy lene  glycol a t  135— 140° an d  th e n  d ecarb o x y la tio n  b y  a  
trace of CuO a t  200° in to  y-cyano-h-p-methoxybenzyl-n-hexane (94% ), 
b.p. 135— 136°/1 m m ., w hich re s is ts  h y d ro lysis b y  acid  or a lk a li b u t  
with p-OM e-C„H,-M gBr in  E t 20 - C 9H 9 gives 57— 76%  of y -p-anisoyl- 
b-p-methoxybenzyl-n-hexane, b .p . 208— 211 ° / l  m m . C lem m ensen 
reduction th e n  y ields yS-di-p-methoxy- (VI) (78% ), form, m .p. 71—  
72°, b .p . 190— 195°/1 m m ., and  thence  (H I-A cO H ) yh-di-p-hydroxy- 
benzyl-n-hexane (I), (? meso-)form, m .p. 156— 157° [gives (VI)]. 
AOMe-C9H 4-CH2Cl, (V), an d  N a O E t in  E tO H -C 9H 9 give Et o- 
tyano-afl-di-p-methoxybenzyl-n-valerate (77% ), b .p . 225— 2 3 0 ° /l m m ., 
and thence, successively, (by  K O H ) ap-di-p-methoxybenzyl-n- 
valeronitrile, b .p . 214— 216°/1 m m . (¿/-form , m .p . 136— 137°), (by 
'Ig M e I-E t20 )  yh-di-p-methoxybenzyl-n-hexan-fl-one (89% ), b .p . 213—  
216°/1 m m . (form , m .p. 86— 88°), an d  (by  N 2H 4-C H ,P h -O N a - 
CH2Ph-O H) (VI). C N -C H N a-C 02E t  an d  O H -C H E t-C N  in  E tO H  a t  
6° and la te r  w ith  E tB r  a t  th e  b .p . give Et yS-dicyano-n-hexane-y- 
carboxylale (52% ), b .p . 135— 136°/3 m m ., converted  b y  bo iling  18%  
HC1 an d  th e n  AcCl in to  (CH Et-CO )jO , b .p . 100— 102°/1 m m ., w hich 
with PhO M e-A lC l2- C 9H 9 a t  15— 20° an d  th e n  H 2S 0 4-M e 0 H -C 9H 9 
gives Me ¡3-p-anisoyl-a-ethyl-n-valerate (91% ), b .p . 150— 152°/1 m m . 
(enol lactone, b .p . ~ 170°/1  m m .), reduced  by  Z n -H g -co n c . H C 1-H 20 -  
IhM e to  y-p-anisyl-afl-diethyl-y-butyrolactone (70% ), b .p . 143— 
i46°/2 m m . R . S. C.

Effect of reducing agen ts on the au tox idation  of photographic 
developing agents.— See A., 1944, I , 20.

Chlorination of anisole. C. W eygand  [w ith  K . Vogel] (J. pr. 
Chem., 1940, [ii], 155, 342— 346).— PhO M e (I) an d  Cl2 a t  150— 160° 
give p ro d u c ts  of v a riab le  Cl c o n te n t ; a  H „0-inso l. residue  is ob ta in ed  
consisting of (>»-C9H 4CI)2C 0 3, form ed from  wj-C9H 4C1-OH and  m-

C 9H 4Cl-0-CCl3. B e tte r  re su lts  are  o b ta in ed  w ith  (I) as v a p o u r; 
th u s , ch lo rin a tio n  a t  220— 225° yields PhO-CH„Cl and  P1i O C H C 12. 
In  a  vac. a t  ~122°, a  low y ield  of p ro d u c t co n ta in in g  8-7%  Cl resu lts .

A. T . P .
H igher hom ologues of azo- an d  azoxy-phenol ethers, and  p -alkoxy- 

benzylideneaniline derivatives. C .W eygand a n d R . G a b le r ( / .p r .  Chem., 
1940, [ii], 155, 332— 341).— p -N 0 2-C9H 4-OK and  A lkB r in COM eEt 
(or, for h igher m em bers, cyc/opentanone) give p-NOyCJd t B na, b .p .
160— 163°/7 m m ., m .p. 32°, n -C 377n , b .p . 162— 163°/5 m m ., n- 

■ C 97713, b .p . 172— 174°/5 m m „ m .p. 26°, n -C ,H 15, b .p . 184— 185°/5 
m m ., n -C 877i„ b.p. 196— 197°/5 m m ., m .p . 24°, n-C 9i f J9, b .p . 206—  
207°/7 m m ., m .p. 20°, n -C 107721, m .p . 41°, n-C ^H ^,  m .p. 30°, and  
n-C 127726 ether, m .p . 53°. E lec tro ly tic  red u ctio n  (Pb  an o d e; P b  or 
N i cathode) th en  affords th e  follow ing p-azoxyphenol dialkyl ethers 
[th e  occurrence of c ry st.-liq u id  phases is observed (cf. A ., 1938, I I ,  
493; 1939, I I ,  16), an d  th e  c larification  tem p , or tra n s it io n  p o in ts  are  
given in  p a re n th e se s ] : Bm“2, m .p. 107° (134°, P I form ), di-n-amyl, m .p. 
82°, (119°, PI), -n -hexyl, m .p. 81° (127°, P I, an d  72°, Bz form ), -n- 
heptyl, m .p. .74° (122-5°, P I, an d  92°, Bz form ), -n -octyl, m .p . 76° 
(124-5°, P I ;  106°, Bz), -n-nonyl, m .p. 77° (121°, P I ;  113°, Bz), 
-n-decyl, m .p. 78° (123°, P I; 119-5°, Bz), -n-undecyl, m .p. 78° 
(120-5°, Bz), and  -n -dodecyl, m .p. 82° (122°, Bz). (p -6 H -C 9H 4-Ni), 
an d  aq . A lk l-K O H -M eO H  afford th e  E t 2, m .p . 159° (150°, PI), Bua„, 
m .p . 135° (124°, PI), di-n-amyl, m .p. 112° (106°, PI), -n-hexyl, m .p. 
102° (114°, PI), -n -heptyl, m .p . 102° (109°, P I ; 97°, Bz), -n -octyl, m .p. 
98°, -n-nonyl, m .p. 103° (107°, P I ;  99°, B z), an d  -n -dodecyl ether, 
m .p. 106° (107°, PI). p-O H -C 9H 4-CHO affords p -OAlk-C^I^CHO  
( I ) ; A ik  =  Bua, b .p . 148— 149°/10 m m ., n -C sI / n , b .p . 145— 146°/5 
m m ., n -C 9i f 13, b .p . 154— 155°/6 m m ., n -C ,if  15, b .p . 162— 164°/7 m m ., 
n -C 8f f 17, b .p . 162— 163°/4 m m ., n-C 9i f 19, b .p . 181— 183°/4 m m ., 
PrP, b .p . 135— 136°/16 m m ., isoamyl, b .p. 136— 137°/15 m m ., and  
isohexyl, b .p . 175— 176°/15 m m . p-O E t-C 9H 4-N H , in  E tO H  th en  
y ields p -n -propoxy-, m .p. 125° (123-5°, PI), -n -btitoxy-, m .p. 105-5° 
(129-5°, PI), -n-amyloxy-, m .p. 102-5° (119°, PI), -hexyloxy-, m .p . 
97-5° (122-5°, PI), -heptyloxy-, m .p . 100-5° (118°, PI), -n -octyloxy-, m .p. 
99° (119° PI), -nonyloxy-, m .p. 101-5° (115°, P I ;  84°, 104°, Bz I ;  
79°, Bz II) , and  -hexadecyloxy-benzylidenephenetidine, m .p. 106-5° 
(105-5°, PI). S im ila rly  p rep ared  are  p p '-n-propoxybenzylidene-n- 
propoxy-, m .p . 133° (calc. 107°, PI), -n-buloxybenzylidene-n-butoxy-, 
m .p. 125° (121°, PI), and  -n-amyloxybenzylidene-n-amyloxy-aniline, 
m .p. 113° (103°, PI), an d  -n-nonyloxybcnzylideneanisidinc, m .p . 
108° (96°, P I) ;  pp'-n-nonyloxybenzylidine-toluidine, m .p. 73° (76°, 
P I ;  74°, Bz I, 70°, Bz II) ,  -ethylaniline, m .p. 65° (77°, Bz I ;  74°, Bz 
II) ,  an d  -n-propylaniline, m .p. 51° (83°, B z I ;  79°, B z II) , and  -n- 
octyloxybenzylidenetoluidine, m .p. 70° (75°, P I ; 67°, Bz I ; 59°, B z I I) .
(I) and  p -N H 2-C9H 4-C H :C H -C 02E t  in  E tO H  afford Et p -n -propoxy-, 
m .p. 64° (159°, Bz I ;  131°, Bz II) ,  -n-butoxy-, m .p . 66° (162°, Bz I ;  
134°, Bz II) ,  -n-amyloxy-, m .p. 62° (158°, Bz I ;  128°, Bz I I ) ,  -n- 
hexyloxy-, m .p. 49° (156°, Bz I ,  126°, Bz II) ,  and  -n-nonyloxy-benz- 
ylidene-p-aminocinnamate, m .p . 74° (154°, B z I ;  116°, B z II) .

A. T . P .
Condensation of o-cresol w ith  form aldehyde in  a lka line  solution.

F . H an u s ( / .  pr. Chem., 1940, [ii], 155, 317— 331).— o-Cresol (1 mol.) 
in  10%  aq . N aO H  and  40%  C H 20  (1 m ol.) a t  10— 15° for 2 days 
give a  m ix tu re  (A) from  w hich  2-hydroxy- (I), m .p . 32-8— 33-8°, and
4-hydroxy-3-methylbenzyl alcohol, m .p . 81— 84°, a re  isolable. 2 Mols. 
of C H 26  y ield  2 : 1 : 3 :  5-OH -C9H 2M e(CH2-OH )2 (II) a n d /o r  di- 
(4 -h y d ro x y -5 -hydroxym ethy l-3 -m ethy lpheny l)m ethane  (III ) , acco rd 
in g  to  co n d itions used. O x id a tio n  (aq. N a 0 H -» i-N 0 2-C9H 4-S 0 3Na) 
of (A) g ives, th ro u g h  th e  N a H S 0 3com pounds, 2 : 1 : 3 -  a nd  2 : 1 : 5 -  
O H -C.H jM e-CH O , an d  o-cresol-3 : 5-dialdehyde (IV), m .p. 122— 122-6° 
[dioxime, m .p. 182—-183° (sin ters from  174°); also ob ta in ed  b y  
C r0 3-A cO H  o x id a tio n  of (II)]. ( I l l) , ,  a lso  p rep ared  from  (II) an d
th e  calc, a m o u n t of aq. N aO H  a t  40°, o r from  (I) +  (II) in  10%  aq. 
N aO H  a t  15°, is  ox id ised  b y  N a 2Cr20 , - A c 0 H  to  (IV). A . T . P .

R eac tion  of epichlorohydrin w ith  the  G rignard reagen t. D eriv
atives of cycfopropanol. G. W . S tah l an d  D. L . C o ttle  (J. Amer. 
Chem. Soc., 1943, 65, 1782— 1783).— E p ich lo ro h y d rin  w ith  M gB r2 
(1 mol.) and  a  trac e  of FeCl3 a n d  th e n  M g E tB r (3 m ols.) gives rap id ly  
43%  of cyclopropanol (cf. M agrane et al., A ., 1942, I I ,  214), b .p . 100—  
103°, w hich  could  n o t be purified  b u t  is ch arac te rised  as phenyl-, 
m .p. 101-5— 102°, a-naphthyl-, m .p. 100-5— 101-5°, an d  p-nilro- 
phenyl-urethane, m .p . 159— 160°, p-nitro-, m .p. 72—r72-5°, an d  3 : 5- 
dinitro-benzoate, m .p. 108— 109°, an d  allophanate, m .p. 179— 181° 
(decom p.). W hen  k e p t over K 2C 0 3 i t  gives C H EtiC M e-C H O  
(sem icarbazone, m .p . 187— 188°). R- S. C.

Lignin. X L H . [H ydrogenation of m ethoxyphenols.]— See A.,
1943, I I ,  402.

A ntispasm odics. V. F . F . B licke an d  N. G rier (J. Amer. Chem. 
Soc., 1943, 65, 1725— 1728).—p -C 9H 4P h -C 0 -C 0 2E t  (I) (p rep , from  
P h 2 b y  CO,Et-COCl an d  A1C13 in  CS2) w ith  bo iling  N a 2C 0 3- H 20 -  
E tO II  gives p -C 9H 4P h -C 0 -C 0 2H (II), m .p . 105— 107° (lit. decom p. 
170°), an d  w ith  H „ -P t  (? P d )-C  in  E tO H  a t  3 a tm . a n d  th en  10%  
K O H -E tO H  gives' p -C 9H 4P h -C H (0 H )-C 0 2H , m .p . 201— 203° (lit. 
192°), reduced  b y  red  P -I -A c O H  to  p -C 9H 4Ph-C H 2-C 02H . A dding  
M gR B r to  (I) in  E t 20 - N 2 a n d  th e n  hydro ly sin g  b y  10%  K O H -
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E tO H  gives a-hydroxy-a-phenyl-a-p-xenyl-, m .p. 168— 170°, and  
a-hydroxy-a-cyclohexyl-a-p-xenyl-acetic acid, m .p. 202— 203°, and 
a-hvdroxy-a-'p-xenylpropionic acid, m .p . 168— 169°. M gR B r an d
(II) in  E tjO  give a-hydroxy-a-p-xenyl-butyric, m .p . 175— 177°, -n- 
valeric, m .p . 142— 143°, an d  -n-hexoic acid, m .p . 178— 179°. R ed  
P - I -A c O H  th e n  g ives a-pltenyl-a-p-xenyl-, m .p . 141— 142°, and  
a-cyclohexyl-a-p-xenyl-acetic acid, m .p . 204— 205°, a -p -xenyl-pro- 
pionic ( I I I ) , m .p. 145— 147°, -n -butyric, m .p . 123— 125°, -n -valeric, 
m .p . 116— 117°, a n d  -n-hexoic acid, m .p . 99— 101°. T h e  follow ing 
are  p rep ared  b y  h ea tin g  th e  ap p ro p ria te  acid  an d  am inoalky l 
ch loride  in  P r iO H  or th e  ap p ro p ria te  acid  chloride a n d  N H 2-alcohol 
in  C 8H 8 : fi-dimcthylaminoethyl, m .p. 158— 159°, fi-piperidinoethyl, 
m .p . 163— 164°, and  y-diethylaminopropyl a-p-xenylacetatc hydro
chloride, m .p . 113— 115°; fi-dielhylamino-, m .p. 139— 141°, fi- 
dibutylamino-, m .p. 128— 130°, an d  fi-piperidino-ethyl, m .p. 147—  
149°, y-diethylamino-, m .p. 117— 119°, an d  y-piperiditio-n-propyl 
a-p-phenyl-a-p-xenylacetate hydrochloride, m .p. 103— 105°; fi- 
diethylamino-, m .p. 170— 172°, and  fi-piperidino-ethyl, m .p. 179— 
181°, an d  y-diethylamino-n-propyl a-cyclohexyl-a-p-xcnylacetaie
hydrochloride, m .p. 149—-151° ; fi-diethylamino-, m .p. 141— 143°, 
a n d  fi-piperidino-ethyl, m .p . 162— 164°, y-diethylamino-, m .p. 112—  
114°, a n d  y-piperidino-n-propyl a-p-xenylpropionate hydrochloride, m .p. 
142— 144°; fi-diethylamino-, m .p. 154— 156°, a n d  fi-piperidino-
ethyl, m .p. 146—'148°, an d  y-diethylamino-n-propyl a-p-xenyl-n-
butyrate hydrochloride, m .p. 97— 99°; fi-diethylamino-, m .p. 122—  
124°, and  fi-piperidino-ethyl, m .p . 127— 129°, an d  y-diethylamino-n- 
propyl a-p-xenyl-n-valerale hydrochloride, m .p. 100— 102°. Of th e  
este rs , those  of (III) are  th e  m o st p o te n t  an tispasm odics on th e  
u n tre a te d , iso la ted  in te s tin a l s tr ip . R . S. C.

P rep ara tio n  of iodine-con tain ing  X -ray  co n trast substances, n .  
a-Phenyl-)3-3 : 5-di-iodo-4-hydroxyphenylpropionic acid (“  bili- 
se lectan  ” ). W . B ak er an d  (in  p a rt)  H . S an sb u ry  (J.S .C .I., 1943, 63,
191— 192).—p-O H -C 8H 4-CHO, an h y d . C H 2P h -C 0 2N a, and  A c20  a t  
170— 180° (b a th ; 17 hr.) and  h y d ro lysis (aq. E tO H -N a O H ) of th e  
p ro d u c t give p -0 H -C 8H 4-C H ;C Ph-C 02H  (83% ) (and som e p- 
O H -C 8H 4-C H lC H Ph), reduced  in  aq . N a O H -E tO H  b y  R an ey  N i and
H j (2— 3 a tm .) to  p-O H -C 8H 4-CH2-C H P h-C 02H  (I) (93% ). W ith
IC1 in  h o t aq . A cO H -H C l, th is  gives 4 : 3 : 5 :  1- 
0 H -C 8H 2I 2-CH2-CHP1vC02H  (II), m .p. 159— 160° (c o rr .; sh rinks 
from  ~153°), purified  b y  p p tn . of th e  N a  s a l t  from  h o t  10%  N aO H  
b y  NaCl, followed b y  c ry s ta llisa tio n  of th e  acid  successively from  
CHC13, 45%  (vol.) E tO H , an d  55%  E tO H ; overall y ield  52% . 
I t  is also  p repared  (42%  overall yield) from  p-OM e-C8H 4-CHO (could 
n o t be d e m e th y la ted  sa tis fac to rily ), w hich  is conv erted  in to  p- 
0M e-C 8H 4-CH2-C H P h-C 02H  as above, an d  th e n  d em e th y la ted  w ith  
aq . H B r-A cO H  to  (I), (II) t i t r a te s  a s  a  d ibasic  a c id ; i t  is a n  orally- 
ad m in iste red  AT-ray c o n tra s t  sub stan ce  for th e  gall-b ladder.

S. A. M.
F luorinated  com pounds of possible chem otherapeutic  in terest.

E . B ograchov [J. Amer. Chem. Soc., 1943, 65, 1652— 1653).
C 8H 4F-COCl and  4 : l -P h N 2-C10H ,-N H 2 in  C 5H 5N-CHC13 a t  0° give
1-0-, 
m .p.

m .p.
201°

154°, an d  l-p-fluorobenzamido-A-benzeneazonaphthalene, 
~!si-o-Fluorobeneoylsulphanilamide, m .p . 264°, is p repared

from  o-C8H 4F-COC1 an d  p -N H 2-C8H 4-S 0 2-N H 2 in  A cO H  a t  0°.
R . S. C.

2 '-H ydroxydiphenylphthalide. M. H . H ub ach er (J. Amer. Chem. 
Soc., 1943, 65, 1655— 1656).— 4 '-H y d ro x y d ip h en y lp h th a lid e , new  
m .p . 170-1— 170-4°, o b ta in ed  from  o-C8H 4Bz-COCl an d  P h O H  in 
C 8H 8 a t  40°, is accom panied b y  a  l i t t le  of th e  2 '-0 //- iso m erid e , m .p. 
240-5— 241-3° [sep ara ted  b y  su b lim a tio n ; acetate, m .p. 136-6—
137-7°; Me e th e r, m .p. 126-1— 126-7° (lit. 127— 128°); w ith  K O H  
a t  240— 245° gives 9 -ph en y lx an th en e  an d  B zO H ]. R . S. C.

Optically active acyl peroxides. P repara tion , decom position, and 
use as catalysts fo r vinyl polym erisation. C. S. M arvel, R . L . F ran k , 
an d  E . P rill ( / .  Amer. Chem. Soc., 1943, 65, 1647— 1652).— p- 
C 8H 4BrBu-scc. (I) w ith  CuCN gives dl-p-sec.-butylbenzonitrile (84% ), 
b .p . 78—-80°/4 m m ., hydro lysed  b y  75%  H 2S 0 4 a t  150° to  dl-, m .p. 
93-5— 94° (91— 92° by  G rignard  m ethod), resolved by  qu in in e  to
l-p-scc.-bulylbcnzoic acid (I), m .p. 88-5— 89°, [a]£? —23-5° in  M eOH 
(quinine sa lt, m .p. 184— 185°, [a]j,6 -1 3 8 -4 °  in M eO H ; im pure  d- 
form , [a]g> + 18-2° in  M eOH). T he derived  (S0C12- C 5H 5N) dl-, b .p.
135— 137°/15 m m ., and 1 -chloride, b .p . 143— 144°/20 m m ., in  C 8H 8 
w ith  aq . N a 20 2 a t  0° give dl-, m .p. 49— 50°, and  l-p-sec.-butylbcnzoyl 
peroxide (II) , m .p . 45-5— 47°, [a]^7 —29-0° in  d ioxan . In  d ioxan  a t  
55°, dl- o r /-(II) decom pose to  give dl- o r /-(I), respec tive ly , b u t  
changes in  [a] for /-(II) a re  too  sm all for calcu la tion  of k inetics. 
/-M enthy l H  p lith a la te , m .p . 108-5— 110°, gives sim ila rly  l-o- 
carbomenthoxybenzoyl peroxide, m .p. 117— 118° (decom p.), [aj7,7 
— 91-6° in d ioxan , decom p, of w hich in  d io x an  a t  55° is  unim ol. 
(k 1-15 x  10-1 sec.- 1 ; half-life  1-75 h r.). P o ly m erisa tio n  of 
s ty ren e , C H 2lCM e-C02Me, o r C H 2‘.CH-CN in  presence of /-(II) 
discloses no p ecu lia rity . R . S. C.

an th racene-9 -, x an thene-9 -, lhioxanlhene-10-, m .p. 227°, 10-methyl- 
5 : 10-dihydroacridine-o-, m .p . 184° (decom p.), 9-, m .p . 194— 196°, 
a n d  10-methyl-9 : 10-dihydroanthracene-d-, m .p . 204— 207°, and  9- 
cyc\ohexylfluorene-9-carboxylic acid, m .p. 220— 222°. T h e  following 
a re  p repared , m .p. being those  of th e  hydrochlorides : /3-diethyl-
an iin o e th y l (I), m .p. 170— 171°, fi-, m .p . 185°, an d  y-d iethy lam ino-n- 
p ro p y l, m .p. 136°, /3-di-M -butylaminoethyl, m .p . 130°, an d  fi-mor- 
p ho linoe thy l 9 : 10-d ihydroan th racene-9 -carboxy late , m .p . 142°; 
d i-j3-diethylam inoethyl 9 : 10-dihydroan thracene-9  : 10-dicarboxyl- 
a te , m .p. 192—4 9 3 °; j?-d iethy lam inoethy l 10-, m .p . 202°, an d  9- 
m ethy l-9  : 10-d ihydroan th racene-9 -carboxy late , m .p . 157— 159°, 
x an th en e-9 -carb o x y la te  (II), m .p. 159— 160°, th io x an thene-10- 
carb o x y la te , m .p . 195°, acrid an -5 -carboxy la te , m .p. 201°, 10- 
m eth y lac rid an -5 -ca rb o x y late , m .p. 157— 158°, acrid ine-5-carboxyl- 
a te , m .p. 190° (lit. 179— 180°), 9-ethyl-, m .p. 168— 169°, an d  9- 
qyc/ohexyl-fluorene-9-carboxylate, m .p. 184°, in d en e -l-ca rb o x y la te , 
m .p . 141— 143°, 1 -n ap h th o a te , m .p. 159— 161°, 1 : 4-d ihydro-, m .p. 
152°, an d  1 : 2 : 3 :  4 - te tra h y d ro -l-n a p h th o a te , m .p . 137— 138°, 
d ip h en y ly l-2 -aceta te , m .p. 108— 109°, an d  p h en an th rene-9 -carb - 
o xy late , m .p . 169— 170° (lit. 171— 171-5°). R . S. C.

Pen tagalla tes of glucose an d  m annose.— See A., 1944, I I ,  6.

4 : 4 '-D icyanobenzaldazine. H . J . B arb er a n d  R . S lack (J. Amer. 
Chem. Soc., 1943, 65, 1776— 1777).— C o n trary  to  Sah (A., 1942, I I . 
313), p-CN-C6H ,-C H O  (prep, from  th e  alcohol b y  N 20 4) w ith  
N 2H 4,H 20  in  E tO H  gives th e  azine, m .p . 318— 320°, w hich  y ields no 
(P-C N -C ,H j-C H :)2 b u t  w hen rep ea ted ly  sub lim ed  a t  300— 320° gives 
a  sm all a m o u n t of p -C 8H 4(CN)2. R- S. C.

G atte rm ann  reac tion  w ith m onom ethoxydiphenyl ethers. H . E .
U ngnade  an d  E . F . Orw oll ( / .  Amer. Chem. Soc., 1943, 65, 1736— 
1739),— o-OMe-C8H 4-OPh w ith  A1C13-H C N  in  C 8H 0 a t  0° an d  then  
40— 50° gives 40— 50%  of m ixed  a ldehydes (A), w hence K M n 0 4-  
COMe2 gives 4 : 3 :  l-0M e-C 8H 3(0 P h )-C 0 2H  (I), m .p . 186— 186-5°. 
1 : 3 :  4-C8H 3M eB r-N 2-H S 0 4 w ith  bo iling  aq . N a 2S 0 4- H ,S 0 4 gives 
1 : 3 :  4-C8H 3M eBr-OH (93— 96% ), b .p . 102— 104°/20 m m ., th e  Me 
e th e r, b .p . 126— 127°/25 m m ., of w hich  w ith  K O P h  an d  Cu pow der 
a t  160— 200° gives Ph 4-methoxy-m-tolyl ether, m .p. 38-5— 39°. W ith  
H I-A c O H  th is  gives Ph 4-hydroxy-rn-tolyl ether, m .p . 69-5— 70°, and 
w ith  K M nO j in  aq . C 3H 5N  gives (I), conv erted  b y  A1C13 in C 8H 8 or 
H B r-A cO H  a t  150° (n o t H i- A c 20 )  in to  4-hydroxy-3-pltenoxybenzoic 
acid, m .p. 187-6— 188°, AlCl3 in  C8H 8 co n verts (A) in to  4-hydroxy-3- 
phenoxybenzaldehyde (II), m .p. 121-5— 122°, and  o-OH-C8H 4-OPh 
(H I)- Me2S 0 4 co n v erts  (II) in to  '¿-phenoxy-4-methoxybenzaldehyde, 
m .p. 49— 50° [semicarbazone, m .p. 172-4— 173°; ox id ised  to  (I)].
o-OMe-C„H4-O C 8H 4-CHO-p (semicarbazone, m .p . 207— 208°) w ith  
A1C13 in  C 6H 8 gives (III), w hence i ts  fo rm atio n  from  (A) is explained.
B y  successive tre a tm e n t  w ith  H I-A c 20 -A c O H , esterifica tion  (Ag 
sa lts ), an d  e x tra c tio n  w ith  N aO H , th e  acids from  (A) give o- 
O H -C jH j-O -C tH .-C O jH -p (IV), w hich is also  o b ta in ed  b y  K O H - 
(CH„-OH)2. W ith  K O H -(C H j-O H ), o-OMe-C8H 40 - C 8H 4-C 02H -£ 
gives (IV)' (53% ), b u t  (I) g ives ( I II)  (75% ). T h e  oxazolone, m.p.
183-5— 184°, from  (II) gives m-phenoxytyrosine, m .p. 236° (block; 
p reh ea ted  a t  200°) [abso rp tion  m ax . a t  2970 a . (log e  3-62), m in. a t 
2750 a . (log e  3-4)]. T h e  a ldehyde  m ix tu re  (B) o b ta in ed  in  40— 
45%  y ield  from  m -O Ph-C 8H 4-OMe (V) gives acids (C), w hence H 2S 0 4 
g ives’ 16-7%  and  AcCl gives 23%  of 3 -m eth o x y x an th o n e  (VI); 
2 : 4 :  l -0 P h -C 6H 3(0M e)-C 02H  (VII) g ives 84%  of (VI). 3-H ydroxy- 
x an th o n e , p rep ared  from  (VI) by  A1C13, has m .p. 249— 250° (lit. 243°).
(VII) gives sim ila rly  4-hydroxy-2-phenoxybenzoic acid, m .p . 163— 164°. 
1 : 4 : 2-C8H 3M eCl-NH2 (prep, from  th e  N 0 2-com pound by  H 2-  
R an ey  N i in M eOH a t  60°/2000 lb .), b .p . 120— 125°/40 m m ., gives 
1 : 4 :  2-C8H 3M eCFOH (85% ), m .p. 67— 68°, th e  Me e th e r, b.p.
104— 106°/25 m m ., of w hich  w ith  K O P h  and  Cu pow der a t  250— 
270° gives 4 : 1 : 2-O Ph-C 8H 3Me-OMe (10% ), b .p . 275— 276°, oxid
ised an d  th en  d em e th y la te d  (A cO H -H I) to  ‘¿-hydroxy-4-phenoxy- 
benzoic acid (V III), m .p. 182-4— 183°. (V III) is o b ta in ed  (m.p.
180-8— 181-4°) from  (C) b y  A1C13. (V) w ith  K O H -(C H 2;O H )2 or
H I-A cO H  gives )>i-OPh-C8H 4,O H  (oxyacetic  acid  derivative, m .p.
67— 67-4°), also  ob ta in ed  from  (B) b y  A1C13- C 8H 8. B y  th e  G atter- , 
m an n  sy n th esis  p -O P h-C 8H 4-OMe gives 6 %  of p- 
OMe-C8H 4-0-C 8H 4-CHO. R . S. C.

Antispasm odics. n .  Basic esters of polynuclear carboxylic 
acids. R . R . B u rtn e r  a n d  J .  W . Cusic ( / .  Amer. Chem. Soc., 1943, 65, 
1582— 1585; cf. A ., 1943, I I ,  161).-—O f th e  e ste rs  described  below, 
(I) a n d  (II) a re  m uch  th e  m ost p o te n t an tispasm odics . T he follow
ing are  usua lly  p rep ared  b y  L iB u “ an d  th e n  C 0 2 : 9 : 10-dihydro-

F o rm ation  and  stru c tu re  of o rganic m olecular com pounds; n .  
M olecular com pounds of i-trin itro b en zen e  w ith  u n sa tu ra ted  ketones.
J-. W eiss (J.C.S., 1943,<462— 463).— s-C ,H s(N O .)3 (I) and  u n sa tu ra ted  
k e to n es w ith  th e  CO form ing  p a r t  of th e  co n ju g a ted  sy s tem  form 
m ol. com pounds. Compounds w ith  th e  follow ing ke to n es have  been 
p rep ared  in  E tO H , th e  ra tio  ke to n e  : (I) an d  m .p. being  ind ica ted  : 
(C H PhiC H )2CO, 1 : 2, 127°; 2 :  1, 115°; p-
OM e-CjHj-CHiCH-CO -CHlCHPh, 1 : 1 ,  114°, 1 : 2 ,  124°; (p-
OMe-C8H 4-CH:CH)2CO, 1 :1 ,1 1 5 ° ; 2 :1 ,1 2 2 ° ;  (C H Ph:C H -C H :C H )aCO, 
1 : 1 ,  113°; 1 : 2, 110°. C om pounds are  n o t form ed b y  ke tones of 
th e  ty p e  RCOM e (R  =  C H A rlC H ); hence i t  is  n o t  th e  iso la ted  group 
I i  b u t  th e  con ju g a te  sy s tem  a s a  w hole th a t  is  responsib le  fo r com
p o u n d  fo rm ation , th e  lin k  being  p rov ided  by  th e  CO. T h e  s tru c tu re  
of th e  com pounds an d  i ts  re la tio n  to  th e ir  co lour a re  d iscussed .

C. R . H .
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Properties of «i-n itrodibenzoylm ethane. R . P . B arn es an d  L . B. 
Dodson ( / .  Amer. Chcm. Soc., 1943, 65, 1585— 1588).*—m- 
N O 2-C0H 4-COMe, PhC H O , an d  N aO H  in M eO H -H ?0  give m- 
nitrophenyl styryl ketone, m .p. 125-—127°, th e  dibromide (I), m .p.
162— 162-3°, of w hich  w ith  N aO M e-M eO H  an d  th en  H C l-M eO H  
gives a n  enol (II), OH -CPh:CH-CO-C„H4-N 0 2, m .p . 131— 134° (cf. 
Bodforss, A ., 1917, i, 223). W ith  N H 2O H ,H C l an d  K O H  in  E tO H ,
(I) gives 5-phenyl-3-m-nitrophenylisooxazolc, m .p . 169-5— 170°, also 
o b ta in ed  from  (II) by  N H 2O H ,H C l in  M eO H . S im ilar t r e a tm e n t  of 
C 0Ph-[C H B r]2,C4H 1-N 0 2 gives 3-phenyl-5-m-nitrophenylisooxazolc, 
m .p. 180°. W arm in g  (I) w ith  N H P h*N H 2 in  M eOH an d  la te r  w a rm 
ing w ith  K O H  gives 1 : 5 -d ipheny l-3 -w -n itropheny lpyrazo le  (III), 

. m .p. 131°. N 2H 4 leads sim ila rly  to  5 -phenyl-3-w -n itrophenyl- 
pyrazole (IV), m .p . 206°. In co rrec t configurations w ere p rev iously  
(loc. cit.) assigned to  (III) and  (IV). R . S. C.

Condensation of ethyl m ethy lacetoaceta te  w ith  e thy l ch lo ro fum ar- 
a te . R . B. W oodw ard  an d  W . A. R eed  ( / .  Amer. Chem. Soc., 1943, 
65, 1569— 1572).— C on trary  to  R u h em an n  et al. (J.C.S., 1896, 69, 
1386; 1897, 71, 325), E t 2 ch lo ro fum ara te  an d  CH M eA c-C02E t  give 
an  enolic  form  of Et2 4-methyl-Ai-cyclohexene-\ : 3-dionc-4 : 5- 
dicarboxylate [ab so rp tion  m ax . a t  326 (log e 3-68) an d  ~ 2 5 0  m/r.], con
v e rted  b y  h o t, conc. HC1 in to  4 : 6 : 1 :  2 -(0 H )2C „H 2M e-C 02H  and  
thence b y  conc. H 2S 0 4 a t  100° in to  2 : 4 : 6 :  8 -te trah y d ro x y -l : 5-di- 
m e th y lan th raq u in o n e  ( te tra -a c e ta te , m .p . 231— 232°). R . S. C.

/J-A lkylation of certa in  cationoid system s by m eans of G rignard 
reagents. A. J .  B irch  a n d  (Sir) R . R obinson  (J.C.S., 1943, 501—  
502; cf. A., 1942, I I ,  345).— C arvone and  M g M eI-E t20  in  p resence  
of a  l i t t le  CuBr, follow ed b y  h e a tin g  th e  p ro d u c t w ith  a  trac e  of I  a t  
180°, afford 6-m ethy lcarvom en thone, b .p . 235-—240°, w ith  som e 
diene, b .p . ~200°. 2-I<eto-A1:,-o c to h y d ro n ap h th a len e  and 
M gM el ( +  CuBr) give c is-2-keto -9 -m ethy ldecahydronaph tha lene , 
m.p. ~14-5°, b .p . 250— 254° (2 : 4-dinitrophcnylhydrazone, m .p . 106°; 
CHPtil d e riv a tiv e , m .p. 85— 86°; th e  ox im e sep a ra tes  as a  m ix tu re  
of isom erides, converted  b y  N H 2O H ,H C l-aq . E tO H  in  1 w eek in to  
the  form , m .p. 109°), oxid ised  to  c /s-l-m ethy lqyc/ohexane-l : 2- 
d iacetic  acid  (cf. L in s te a d  et al., A., 1937, I I ,  406). 2-I<eto-10- 
m ethy l-A 1:8-o c tah y d ro n ap h th a len e  sim ila rly  gives (?) trans-2-Sefo- 
9 : 10-dimethyldecahydronaphthalenc, m .p . 90— 95° (semicarbazone, 
m .p. 202— 203°). E t  cye/ohexylidenecyanoaceta te  an d  n- 
C10H 2l-MgBr o r M gM el y ield  Et 1-n-decyl- (14% ), b .p . 230— 235°/15 
mm. (and som e C20H 42), or (a fte r p rev ious e x tra c tio n  of th e  p ro d u c t 
w ith  aq. E tO H -N aC N ) Et l-melhyl-cyclohexanc-l-cyanoacetate 
(45%), b .p . 155— 160°/12 m m ., respec tive ly . T h e  la t te r  and  15%  
aq. N aO H  give 1-methylcyclohexane-l-malonamic acid, m .p. 151°, 
converted a t  180° in to  th e  -1 -acetamide, m .p . 112— 113°. 2-/5-
C arbethoxyethyleyc/ohexanone, CN-CH2-C 02E t,  an d  p iperid ine  a t  
100° (b a th ;  10 h r.) .y ield  Et 2-p-carbelhoxyethyl-A'l-cyc\ohexene-l- 
cyanoacelale, b .p . 150— 153°/0-l m m ., w hich  is n o t a lk y la ted  by  
MgM el ( +  C uB r). . A . T . P .

S tructure  of d iketen.— See A., 1944, I, 4.
R eactions and  enolisation of cyclic diketones. V II. 1 : 2-D iketo- 

3 -/m .-b u ty lhydrindene . C. F . K oelsch ( / .  Amer. Chcm. Soc., 
1943, 65, 1640— 1643; cf. A., 1942, I I ,  23).— E n o lisa tio n  of 1 : 2- 
dikelo-3-iert.-bulylhydrindene (I) (see below) is e n tire ly  suppressed  by  
the Buy. C O (C H :C H Ph)2 an d  M gBuyCl in  bo iling  E t20 - C ,H 5 give 
az-diphenyl-!,X,-dimethyl-Aa-hepten-y-onc (II), m .p. 146— 148°, o x id 
ised by  K M n 0 4-C 0 M e 2 or, less w ell, C r0 3-A cO H  to  fl-phcnyl-yy- 
dimethyl-n-valeric acid ( I I I ) , m .p. 114— 116° (anilide, m .p . 123—  
125°), th e  chloride  (SOCl2) of w hich  w ith  A1C13 in  C ,H 6 gives 3- 
tert.-bulyl-l-hydrindone, b .p . 150— 153°/20 m m . (oxime, m .p . 135—  
137°). W ith  O B u-N O -conc. H C l-E tO H  a t  22— 65° th is  gives th e
2-NOH'. d e riv a tiv e , m .p . 182— 185°, conv erted  b y  C H 20 -H C l-A c O H  
into (I), m .p. 76— 78° JN aH SO ., co m p o u n d ; w ith  o-C ,H 1(N H ,)i 
gives a  quinoxalinc, m .p! 131— 132°]. Solid (I) is orange and  i ts  
solutions in  org. so lven ts a re  o ran g e-p in k ; in  aq . a lk a li i t  is deep 
blue. I t  is  s ta b le  to  a ir  an d  B r-C C l4. In  aq . N aO H , H 20 2 con
verts i t  in to  a-tcrt.-butylhomophthalic acid, m .p . 176— 178° (gas) 
(anhydride, m .p . 106— 107°). C HPhlC H-COM e an d  M gBuyCl in  
E t20  give 8-phenyl-zz-dimethyl-n-hexan-B-one (IV), m .p . 61— 62°, 
b.p. 145— 150°/20 m m ., and , by  1: 2 -add ition , C H Ph:C H -CM eBuy-OH
(V). (V) could n o t be purified  nor could  th e  d eh y d ra tio n  p ro d u c t,
CHPh!CH-CBuyiC H 2, form ed b y  d is tilla tio n , b u t  th e  presence of th e  
la tte r  is p roved  by  cond en sa tio n  w ith  (!CH-CO)20  a t  100° to  give
5-tert.-6w ty/-l : .2 : 3 : i-tetrahydrodiphenyl-2 : 3-dicarboxylic anhydr
ide, m .p. 177— 178°, an d  then ce  th e  derived  acid, s in te rs  170°, 
m.p. 190— 192° (gas) (Ag2 sa lt) . W ith  S a t  250° th is  gives 5 -te rt.-  
bulyldiphenyl-2 : 3-dicarboxylic [5-tert.-butyl-3-phenylphthalic] acid, 
sin ters 170°, m .p. 190— 192° (gas) [salt, N a H X ,H 2X , m .p . > 2 7 0 ° ; 
anhydride, m .p . 142— 143°], w hich w ith  conc. H 2S 0 4 a t  100° 
yields 3-tert.-bntyl-d-fluorenone-l-carboxylic acid, m .p. 184— 186°. 
Only a  poor y ield  of (III) is o b ta in ed  from  (IV) b y  H O H a l; a  b e tte r  
yield is ob ta in ed  by  condensing w ith  P hC H O  to  give (II) w hich  is th en  
oxidised as above.' R . S. C.

Synthesis of substances re la ted  to th e  sterols. XTiTT. R . H .
M artin an d  (Sir) R . R obinson  (J.C.S., 1943, 497— 501; cf. A., 1941, 
II , 295).— 3-Phenyl-A 2-cyc/opentenone-2-acetic acid  an d  A c20  a t

190° give 3'-keto-4-acetoxy-l : 2-cyc\opentenonaphthalene, m .p. 159— 
160°; h y dro lysis w ith  aq . N a O H -E tO H  gives th e  4-O H -com pound 
(im proved p r e p . ; cf. loc. cit.). T h e  Me ether (I), m .p. 127-5— 128-5° 
(2 : 4-dinitrophenylhy dr azotic, m .p. 301°), of th is  is conv erted  b y  
C H 2B r-C 0 2E t- Z n - C aH 6 in to  Et 4-me/hoxy-l : 2-cyclopentadieno- 
naphthalene-3'-acelate, m .p. 123— 123-5° [free acid, m .p . 226— 228° 
(decom p.)], w hich is reduced (H 2, 2%  P d -S rC 0 2, M eOH a t  18°/2 
a tm .) and  th en  hydro lysed  (K O H -M eO H -little  H 20 )  to  4-mcthoxy- 
1 : 2-cyc\opentenonaphthalene-3'-acetic acid (II), m .p. 136— 137-5° 
(previous sin tering ). W ith  S e 0 2 in bo iling  A cOH (3 m in.), (I) gives 
2 ' :  3'-dikcto-4-mcthoxy-\ : 2-cyclopenienonaphthalene, m .p. 178—
180°. «t-O M e-C jH i'C O -C H A c-C O jEt is hydro lysed  (10%  aq. N H 3 
follow ed by  bo iling  10%  aq . N aO H ) to  m-OMe-CaH 4-COMe, w hich 
w ith  fu rfu raldehyde  in cold 1%  M eOH—NaOM e affords furfurylidene-
3-niethoxyacetophcnone, b .p . 175°/0-45 m m ., m .p. 38-5— 39-5° (2 : 4- 
dinitrophenylhydrazonc, m .p. 190— 191°). T he derived yX,-dikcto-t,- 
m-anisylheptoic acid, m .p. 87— 88°, and  2 %  aq. N aO H  yield  3-m- 
anisyl-A1-cyc\opentenone-2-acetic acid, m .p. 100— 101°; AcsO th en  
affords 3'-keto-4-acetoxy-l-methoxy-\ : 2-cyclopentenonaphthalene, 
m .p . 177-5— 178°, and (probably) som e 5-OMe-isomeride, m .p.
196-6— 198°. R e in v estig a tio n  (loc. cit.) of th e  hydro g en atio n  
of 4 : 6 -d im eth o x y -l : 2 -cyc/opentad ienonaphthalene-3 '-acetic  acid  
show s th a t  th e  acid, C 17H 220 4, m .p. 117— 118°, is a  m ix tu re  (A) of 
ste reo iso m erid es; th e  m ain  c o n s titu e n t is 4 : B-dimelhoxy-5 : 6 : 7 : 8- 
tetrahydro- 1 : 2-cyclopentenonaphthalene-3'-acetic acid, m .p. 131—
132-5°. W ith  bo iling  H I  (d l-7 )-A cO H  (30 m in.), followed by  
M e2S 0 4-a q . K O H -M eO H , (A) y ields 4-methoxy-l : 8-dihydro-l : 2- 
cyc\opentenonaphthalene-3'-acelic acid, m .p. 154-5— 156-5°, th e  Me 
e s te r  of w hich  w ith  P d -C  (N 2) a t  300°, followed by  hydro lysis, 
g ives (II)- T h e  n o n-c rys t. acids in  th e  p rep , of (A) a re  com plex 
m ix tu re s  (deoxygenated) y ield ing  indefin ite  p ro d u c ts  on  dehydrogen
a tio n  ; th e ir  Me e ste rs  w ith  P d -C -N 2 a t  220°, followed b y  hydro lysis, 
give an  acid, C 15H 180 2, m .p. 109-5— 111-5°. o-Tolyl c a rb o n a te  ( III) , 
m .p. 57— 57-5°, and  (?) C lC 02C sH 4Me-o, b .p . 84°/15 m m . [con
v e rtib le  b y  C jH jN -C jH , in to  (III)], are  ob ta in ed  from  o-cresol an d  
COCl2-a q .  N aO H  a t  70— 75°. W ith  HN O„ (d 1-43) in  H 2S 0 4 a t  
— 15° to 0 ° , follow ed by  boiling  aq. K 2C 0 2, (HI) affords a  l i t t le  3- +  4-, 
b u t  m ain ly  6-nitro-o-cresol. 1 : 4 :  2 -C ,H 3M eC10M e, ob ta in ed  from  
1 : 4 :  2-C6H 4M eCl-NH2 th ro u g h  th e  d iazo-reaction  and  su b seq u en t 
m eth y la tio n , is converted  b y  AcCl-CS2-A lC l3 in to  B-chloro-4-methoxy-
3-methylacetophenone, m .p . 45-5— 46°; i ts  furfurylidene d e riv a tiv e , 
m .p . 78— 79°, an d  bo iling  conc. H C l-E tO H  give 2-(4'-chloro-6'- 
methoxy-m-tolyl)furan-5-f}-propionic acid, m .p. 175— 177° (sligh t 
sin tering ) (Me ester, m .p . 77— 78°) (a ttem p ts  to  open th e  fu ran  ring  
failed). 3 '-K eto-4  : 6 -d im eth o x y -l : 2 -cyc/opentenonaphthalene and  
S e 0 2-A cO H  (b.p.) give 2 ' :  ‘.Y-diketo-4 : 0-dimelhoxy-l : 2-cyclo- 
penlenonaphthalenc, m .p. 243— 245° (decom p.) [quinoxaline d e riv 
a tiv e , m .p . 247°, from  o-C3H 4(N H 2) 2 in  AcOH], con v erted  b y  H 20 2-  
aq . N aO H  in to  2-carboxy-4 : 8-dimcthoxy-l-naphlhylacclic acid, m .p. 
255— 257° (decom p.). A. T . P .

Synthesis of substances re la ted  to  th e  sterols. X LI. A ndro- 
stenedione. I .  R . H . M artin  an d  (Sir) R . R obinson  (J.C.S., 1943, 
491— 497; cf. A ., 1941, I I ,  295).— A m ix tu re  of a  m ax, of e ig h t 
(p robab ly  less) ¿/-stereoisom erides of androstened ione  is p ro b ab ly  
p rep ared . 2 : l-O M e-C ,0H 8-CHO an d  H 3-E tO H -R a n e y  N i a t  100*/ 
100 a tm . give B-methoxy-b-methyl-\ : 2 : 3 : 4-tetrahydronaphthalene
(I), m .p . 51-5— 52° (H I-A cO H  give th e  6-O H -com pound, m .p.
113-5— 114-5°), b e tte r  p rep ared  by  a  sim ila r hy d ro g en atio n  of 
1 : 2 -C ,„H sM e-OH, followed b y  M e2S 0 4- a q .  N aO H  a t  80°, th e n  a t  
100°. (I) a n d  C r0 3-a q . A cO H  a t  < 2 0 °  y ield  l-keto -6 -m ethoxy-5 - 
m ethy l-1  : 2 : 3 : 4-te tra h y d ro n a p h th a le n e  (II), m .p. 112— 113° 
(2 : 4-dinilrophenylhydrazone, m .p . 249— 250°), co nverted  b y  E taO - 
M gM eI-C aH 6,. follow ed b y  S a t  215°, in to  2-mcthoxy-l : o-dimelhyl- 
naphthalene, m .p. 96— 97°; H I-A cO H  gives 1 : 5 : 2-C10H 6Me2,OH, 
m .p . 161— 162". M e2C20 4-d ry  N a O M e-C ,H s (under N 2) and
(I I ) -C 8H 5 a t  room  tem p ., th en  a t  b .p ., afford Me 1-keto-G- 
methoxy-o-melhyl-\ : 2 : 3 : 4-lelrahydro-2-naphthylglyoxy!ate, m .p. 
136— 137°, w h ich  loses CO a t  170— 180° to  give Me \-keto-G-methoxy-
5-methyl-l : 2 : 3 : 4-tetrahydronaphthalene-2-carboxylate ( III) , m .p. 
100— 101° (im m ersed a t  93°) (2 : 4-dinilrophenylhydrazone, m .p. 
223— 224° a f te r  d a rk en in g  a t  195°). ( I l l )  an d  bo iling  M e l-N aO M e- 
C sH e give th e  2 -Me d e riv a tiv e , m .p. 89— 90-5°, w hich w ith  
C H jB r-C O jM ep Z n -C jH j-E tjO  ( +  I) a t  70° y ields (chrom atograph ic  
sep ara tion ) Me l-hydroxy-6-melhoxy-2-carbomethoxy-2 : 5-dimethyl- 
1 : 2 : 3 : 4-tetrahydro-l-naphthylacelale (IV), m .p. 106-5— 108°; 
SOCl3- C 6H #- C 5H 5N a t  room  tem p ., follow ed by  boiling  aq. K O H - 
M eOH , gives a  m ix tu re  of th e  cis-anhydride (V), m .p . 204— 205°, of 
1 - carboxy methylene - 6 - methoxy-2  : 5-dimethyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene-2-carboxylic acid, an d  th e  trans-1 : 2 -d icarboxylic  acid 
[in one experim en t, \-keto-G-methoxy-2 : 5-dimethyl-l : 2 : 3 : 4-tetra
hydronaphthalene, m .p . 113— 114° (2 : 4-dinitrophenyIhydrazone, m .p. 
229°), w as also iso lated]. (IV) and  H C l-C 6H c-C aC l2 a t  room  tem p , 
give stereo isom eric  Me1 esters (VI), C 18H 230 3, b .p . 150°/0-05 m m . 
an d  m .p. 105-5— 106-5°. (V) (crude) is h y d ro lysed  by  K O H -E tO H , 
an d  th e  re su ltin g  K  sa lts  reduced  b y  2 %  N a -H g  to  th e  H 2-acids, and  
esterified  (CH2N 2) to  th e  a-Mez e s te r  (V II), m .p . 112— 113°, of 2- 
carboxy-6 -methoxy-2 : 5-dimethyl-l : 2 : 3 : 4-tetrahydro-l-naphthyl- 
acetic acid; th e  f}-Mez es te r, m .p . 53— 54°, also form ed is o b ta in ed
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cry st. th rough  th e  fi-Me H  e s te r  (V III), m .p. 149— 150°, and  C H 2N 2. 
T h e  a-Me H  e s te r  (IX) has m .p . 137— 139°. A m ix tu re  of a- (m ain 
p ro d u c t) an d  p-Me2 este rs  is  o b ta ined  b y  c a ta ly tic  red u ctio n  of
(VI), using  P t 0 2 in  AcOH o r E tO A c, P d -C  or P d -b lack  in  COMe2, 
or SrCO-j-Pd, or H aney  N i a t  60°/25 a tm . B oiling  K O H -M eO H  
co n v erts  th e  Me2 este rs  in to  th e  a-, m .p. 217— 217-5° (sligh t sin tering), 
an d  p-dicarboxylic acid, m .p . 198— 200°, and  thence  (Ac20 )  th e  
a-, m .p. 173— 174°, and  ¡3-anhydride, m .p. 168— 169°, respec tive ly . 
T h erm odynam ic  d issociation  consts. of th e  d icarboxy lic  acids are 
in v es tig a ted  [by  J .  C. Speakm an], b u t  sp a tia l s tru c tu re  could n o t be 
p roved . I t  is p robab le  th a t  COaMe an d  C H 2-C 02Me are  cis- in th e  
a- an d  trans- in  th e  ^-series. R ed u ctio n  of (VI) using  R an ey  N i 
(above) is unreliable , an d  in  one experim en t, m uch  d eg rad a tio n  
o c cu rre d ; a f te r  hydro lysis w ith  K O H -E tO H , follow ed by  Ac20 ,
(V) w as iso la ted ; a lso form ed w ere 1 : 2 : 5  : 6-CI0H 4Mc3'OM e and  
(?) Q-methoxy-2 : 5-dtinethyl-3 : 4-dihydro-l-naphthylacetic acid, m .p.
180— 192° (H ,-P d -S rC 0 2-E t0 A c -C 0 M e 2 gives th e  Hi-acid, m .p. 
155-5— 159°). '  (VII) w ith  H I  (d l-7 )-A cO H  followed b y  boiling  
H 2S 0 4-M e 0 H  gives Me a-2-carboxy-8-hydroxy-2 : b-dimethyl- 
1 : 2 : 3 :  4-telrahydro-l-naphthylacelatc, m .p. 169— 170° ( +  .MeOH), 
an d  a-2-carbomethoxy-6-hydroxy-2 : 5-dimelhyl-l : 2 : 3 : 4-telrahydro- 
\-naphthylacetic acid, m .p . 179-5— 180-5°. W hen  th e  crude  de- 
m e th y la tio n  p ro d u c t of (VII) o r th e  corresponding  d icarboxylic  acid 
is refluxed w ith  M e 0 H -H 2S 0 4, th e  Me2 e s te r  (X), m .p. 122— 123°, of 
th e  phenold icarboxylic  acid  is  o b ta in e d ; th e  ^ -d icarboxylic  acid  is 
d em e th y la ted  an d  esterified (H C l-M eO H ) to  give th e  Me2 ester, 
m .p. 125—-126°, isom eric w ith  (X). (X) and  H 2-d r y  d io x an -R a n ey
N i give on ly  a  trac e  of Me 2-carbomelhoxy-8-hydroxy-2 : 5-dimethyl- 
decahydro-2-naphthylacelate, b .p . 180° (bath)/0 -05  m m .; there  is 
considerab le  deoxygenation . T he chloride from  (IX) an d  SOCl2-  
E t20  ( +  C jH 6N) w ith  E t sO -C H 2N 2 in C.SH ,  gives th e  d iazo-ketone, 
w hich w ith  A g20 -M e O H  affords Me a-2-carbomethoxy-G-melhoxy- 
2 : 5-dimethyl-l : 2 : 3 : -i-tctrahydronaphthalene-l-fi-propionatc, m .p. 
84— 85°; N aO M e-C ,H 6 (under N a) th en  gives Me 3'-heto-8-methoxy- 
2 : 5-dimethyl-l : 2 : 3 : 4 - teirahydro-1 : 2 -cyclopentenonaphlhalene - 
2'-carboxylate, m .p. 107-5— 108-5°, co nverted  by  bo iling  H I-A cO H  
in to  8-hydroxy-3'-keto-2 : 5-dimethyl-l : 2 : 3 : 4-tetrahydro-l : 2-cyclo- 
pentenonaphthalene-a (XI), m .p . 189— 191° (vac.). (V III) sim ila rly  
yields th e  OH-ketone-p, m .p . 230— 231° (vac.). T h e  use of 2 %  P d -  
SrCO j a s  c a ta ly s t  fo r h y d ro g en atio n s in  d io x an  is illu s tra te d . T h u s 
P h O H  a t  20°/113 a tm ., th e n  75— 140°/125 a tm ., gives a lm o st q u a n t, 
y ield  of cyeiohexanol, £ -C 8H 4(OMe)2 affords 1 : 4-dim ethoxyqyeio- 
hexane, £-O H -C eH 4-C 02E t  in p u re  d ioxan  a t  15°/118 m m ., th en  
155°/150 a tm . an d  157°/90 a tm ., o r in  E tO A c a t  140— 150°/140 a tm ., 
y ields tra»s-4-carbethoxyeycfohexanol. (X) is n o t sim ila rly  reduced, 
b u t  (XI) (in dioxan) a t  196°/134 a tm ., th en  202°/133 a tm ., gives 
stereoisom eric 6 : '¿'-dihydroxy-2 : 5-dimethyldecahydrocyc\openteno-
naphthalenes, a  colourless glass, ox id ised  by  C r0 3-A cO H  a t  10— 15° 
to  a  m ix tu re  of d iketones co n ta in in g  6 : 3'-diketo-2 : 5-dimethyldeca- 
hydro-1 : 2-cyclopentenonaphthalene-x-a, m .p. 116— 117°. T he
m ixed d iketones (no t c ry st.)  w ith  N a N H 2 in boiling  E t20  (N 2) for 6 
h r ., followed b y  COMe-[CH2]2vNM eEt,I in E tO H  (N 2), give m ixed 
(?) androslenediones (abso rp tio n  in E tO H  confirm s CIC-CO).

A. T . P .
Crystalline b isulphite additive com pounds of m enadione [2-m ethyl-

1 : 4 -naph thaqu inone]. F . A blondi, R . W . Price, B. R . B aker, and
G. H . Carlson (J.A m er. Chem. Soc., 1943, 65, 1776).— C ryst. L iH S02, 
NHfHSO;,, and  Ca(HSOfp,, m .p. (air-dried) 97— 98°, (anhyd.) 115— 
117° (decom p.), d e riv a tiv e s of 1 : 2 : 4-0!C ,„H ,M e '.0  a re  p repared .

R . S. C.
Synthesis of 2 -m eth y l-l : 4 -naphthaquinone-8-su lphonic  acid.

A. B endich  and  E . C hargaff ( / .  Aimer. Chem. Soc., 1943, 65, 1568—  
1569).— 2-C ,„H ,M e and  CISOjH in CC14 a t  —10° to  room  tem p , give
2 : S- (49%  iso lated  as B a  sa lt) and  2 : l -C t0H 8Me-SO3H  (cf. V esely 
et a!., A., 1930, 1173). 2 : 8-C10H 6Me-SO3K  an d  PC16 a t  100° give 
th e  su lphony l chloride, m .p. 94— 95°, and  then ce  (conc. aq . N H 3) 
th e  su lphonam ide, m .p. 197°, w hich  w ith  C r0 3-A cO H  a t  80°—  
th e  b .p . gives 2-methyl-l : 4-naphthaquinone-S-sulphonamide, m .p. 
231— 232° (decom p.). N a N 0 2- H 2S 0 4- A c 0 H  th e n  gives 2 -m ethy l- 
1 : 4 -naphthaquinone-8-su lphonic  acid  [Ba, K, and  Tl, m .p . 263— 
264° (decom p,), sa lts ], w hich  has l i t t le  o r no v ita m in -A  a c tiv ity .

R . S. C.
Synthesis of th e  pentacene ring  system . C. F . H . Allen a n d  J .  W . 

G ates, ju n . ( / .  Amer. Chem. Soc., 1943, 65, 1 5 0 2 ^1 5 0 3 ).— 1 : 3- 
D iphenyltsobenzfuran  an d  p-0'.CtHf.O  in  bo iling  E tO H  give 
7 : 12 : 5 : \4-diepoxy-5 : 7 : 12 ; 14-tetraphenyl-
5 : 5a  : 6a : 7 : 12 : 12a : 13a : 14 - octahydropentacene - 6 : 1 3 -  quinone, 
m .p. 197— 198°, co nverted  b y  conc. H 2S 0 4 a t  —10° in to  5 : 7 : 12 ; 14- 
te trap h en y lp en tacen c-6  : 13-quinone (A., 1942, I I ,  320).
7 : 12 : 5 : 14-Diepoxy-5 : 7 : 12 : W-tetraphenyl-2 : 3 : 9 : 10-tetra- 
methyl - 5 : 5a : 6a : 7 : 12 : 12a : 13a : 14 - octahydropentacene - 6 : 13 - 
quinone is sim ila rly  p repared . R . S. C.
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17-Am ino-10 : 13-dim ethylcvc/opentanopolyhydrophenanthrene 
com pounds— See B ., 1943, I I I ,  303.

Steroids w ith  e thylenic linkings betw een q u a te rn ary  carbon  atom s. 
ITT S truc tu re  of a-spinasterol. H . E . S tav e ly  an d  G. N . Bollen- 
back  ■(/. Amer. Chem. Soc., 1943, 6 5 , 1600— 1603; cf. A., 1943, I I ,  
332).— y-C holestenyl ace ta te  (I) is unchanged  b y  P t 0 2, P t-  o r Pd- 
b lack  un less th e  c a ta ly s t  h as been  trea te d  w ith  H 2 (cf. W ieland  et al., 
A., 1943, I I ,  268). In  p resence of H 2 all th ree  c a ta ly s ts  isom erise
(I). W hen  P d -b lack  is first shaken  in E tO A c w ith  H 2, i t  th e n  iso- 
m erises (I) under N 2, b u t  th is  tre a tm e n t fails w ith  P t 0 2 or P t-b lack . 
a -Sp inastero l is p ro v ed  to  be th e  A8<8>-compound. I t s  a ce ta te  w ith  
C r0 3-A cO H  a t  room  tem p , gives a  m ix tu re  (cf. Sim pson, A ., 1937, II , 
339), resolved b y  ch ro m ato g rap h y  in to  8 :  9- (II), m .p . 229— 230°,
[0]B — 32 +  1-5°, an d  8 : 14-epoxy-3-acetoxy-S.---stigmasten-1-one 
(H I), m .p. 171— 173°, [a]f,J — 77 +  3°, b o th  h av ing  no selective 
adso rp tio n  a t  > 2 3 0  m /t., an d  a  residue w hich by  h y dro lysis (HC1- 
E tO PI), t r e a tm e n t ,w ith  G ira rd ’s reag en t T, ace ty la tio n , an d  chro
m ato g rap h y  yields 3-acetoxy-AaW-2-W-stigmastadien-l-one (3% ), m .p.
202— 204°, [a]“  —3 6 ± 2 °  (abso rp tion  m ax. a t  252 m/i., e 8300), 3- 
acetoxy-S.il'u '>: ,̂'-*).-Ha)-stigmastatrien-5-one, m .p. 190— 192°, [a]j,3 
—24 +  2° [abso rp tion  m ax. a t  299 m/i., e 5300; also o b ta ined  from
(II) or (III) by  H C l-E tO H  and  th e n  A c20 - C 5H 5N], an d  3-acetoxy- 
&*W-stigmasten-1-one, m .p. 140— 141°, [a]D —5 3 ± 1 -5 °  (absorption  
m ax . a t  260 m /i., e 7800; reduced by  H 2-P d -b la c k  or - P tO ,  in 
A cO H  to  a-spinastenyl acetate, m .p. 117°, [o]fi +  13 +  1°). [a] a re  in
CHC13. R . S. C.

P rep ara tio n  and properties of the  7-epim eric cholestane-3(|3): 7- 
diols. O. W in te rs te in e r and  (Miss) M. M oore (J. Amer. Chem. Soc., 
1943, 6 5 , 1503— 1507).— H 2- P t 0 2 converts 7-ketocholestery l ace ta te
(1) in  A cO H  in to  3(P)-acetoxychoIeslan-l(a)- (II), m .p . 71— 75°, 
[a]f>3 + 35-3°, and  -l(p)-ol ( III), forms, m .p . 116— 117° and  124°, 
[a]'f? 0, w ith  sm all am o u n ts  of /3-cholestanyl ace ta te  and  7-keto- 
ch o lestany l ace ta te  (IV), m .p. 149— 149-5°, [a]j,5 —36-0° (cf. M arker 
et al.. A., 1940, I I ,  17); w ith  H 2- P t 0 2 in  E tO A c, (I) gives (IV), which 
in  A cO H  y ields only (II) and  ( II I) . C r0 3 ox id ises (II) or (III) to
(IV). B oiling  5%  K O H -M eO H  hydro lyses (II) and  (III)  to  chole- 
stanc-3(P) : 7(a)- (V), forms, m .p. 156— 158° an d  167— 168°, [aft 
+  52-9° {diacetate [prep, from  (II)], forms, m .p . 64— 69°, 74-—78°, 
an d  81— 87°, [o]^1 + 5 4 -7 ° ; dibenzoate, m .p. 151— 152°, [a]|? +67-6°}, 
an d  -3(p) : l(P)-diol, m .p. 162— 153°, [a]D + 8 -1 ° (diacetate, m .p.
138— 139°, [o]b —17-2°; dibenzoate, m .p. 153— 154°, [a]g*
+23-0°), respec tive ly . In  C6H 5N a t  room  tem p ., (II) gives 7(a)-p- 
toluenesulphonyloxy-3(p)-acetoxycholestane, m .p . 152-5—-153°, [a]!,1
+  11-6°. W ith  PC I5-C a C 0 3-C H C l3 a t  0°, (II) gives 3(P)-acetoxy-l- 
cholestanyl chloride, m .p. 118— 119°, [a]f,3 -2 1 -7 ° ,  and  thence  (20%  
K O H -M eO H ) l-chlorocholeslan-3(p)-ol. m .p. 170-5— 171-5°, [ a ] f !
— 19-8°; W alden  inversion  m ay  have  occurred. W ith  SOCl2-  
CaCO3- E t 20 , (II) gives di-3(P)-acetoxy-l(a)-cholestanyl sulphite, m .p .
131-5— 133-5°, hydro lysed  by  5 %  K O H -M eO H  to  (V). [a] are  in
CHC13. '  R . S. C.

D ehydration  of the  7-epim eric 3(/3)-acetoxycholestan-7-ols. T rans
form ation  products of y-cholestenol. O. W in te rs te in e r an d  (Miss) 
M. M oore (J. Amer. Chem. Soc., 1943, 6 5 , 1507— 1513).— D ehydr
a tio n  of 3(ft)-acetoxycholestan-7(/3)-ol by  C u S 0 4 in  bo iling  xylene, 
p -C 4H 4M e-S02CI in  boiling  C 5H 5N , or PC15 in  CHC13 a t  0°, by  e lim in
a tio n  of A rS O jH  from  th e  7-p-to luenesu lphonate  b y  N a l  and  C 5H 5N, 
o r of HC1 from  th e  7(a)-chloride by  K O A c-A cO H  a t  130° gives an 
in separab le  m ix tu re  (A), co n ta in ing  m o stly  y- (A’W -Jcholestenyl 
a ce ta te . P d - H 2 isom erises (A) in  AcOH to  give a  good y ield  of a- 
(A«<n>-)cholestenyl ace ta te . W ith  O s 0 4 in  E taO a t  room  tem p . (6 
days) and  th en  N a 2S 0 3 in h o t aq. E tO H  an d  ace ty la tio n , (A) gives 
3(p): 7-diacetoxycholcslan-8-ol, m .p. 168— 169°, [a]u —39-8°, and  thence 
by  h o t 5 %  K O H -M eO H  cholestane-3(p) : -7 : 8-triol, m .p. 176— 178°,
[o]b1 —12-9° (n o d ig ito n id e). (A) c o n su m e s2 B z 0 2H in C H C l3in 8 d a y s  
(cf. Schenck et al., A ., 1937, I I ,  59), g iving 8 : \4-epoxy-3(P)-acetoxy- 
cholestan-7-ol (I), m .p. 122— 123°, [o]j,3 + 6-1°, co nverted  b y  A c26 -  
C jH sN a t  room  tem p , in to  th e  3(j3) : 1-diacetate (II), m .p. 162— 163°, 
[a]*> -1 1 -9 ° .  5%  h o t K O H -M eO H  hydro lyses (I) o r (II) to  8 : 14-
epoxycholestane-3(p) : 1-diol, m .p. 186— 187°, [ajjj1 + 8 1 °  (digitonide, 
decom p. 225°). Som e sam ples of (A) give, besides (I), an  isomeride 
thereof, m .p. 145-5— 146°, [ajfj* + 27-6° (derived diacetate, s in te rs  59°, 
m .p. 63— 64°). C rO j-A cO H  a t  room  tem p , co n v erts  (I) in to  8 : 14- 
epoxy-3(p)-acetoxycholestan-l-one (III) , m .p . 139-5— 140°, [a]p
— 75-7° (sligh t ab so rp tio n  a t  < 2 4 0  m /i .; no sem icarbazone), con
v e rte d  b y  conc. HC1 in  bo iling  E tO H  in to  3(P)-aceloxy-SsW-li'-lsl- or 
-¿y{ii).*Ai)-cholestadien-7-one, s in te rs  163°, m .p. 166°, [a]f,1 —17-6° [ab
so rp tio n  m ax. a t  297 (e 4800), m in. a t  257 (e 1500), end  a t  < 2 4 0  m/x. 
in  E tO H ; 2 : 4-dinitrophenylhydrazone, m .p. 225— 228°, ob tained  
also  from  (III)] . T h is  is  reduced  by  H 2- P d  in E tO H  to  3(P)-acet- 
oxy-hWV-cholesten-l-one.m.p. 141-5— 142-5°, [a]^1 -6 2 -2 °  [absorption  
m ax. a t  262-5 m¡i. (e 9500); 2 : 4 -d in itropheny lhydrazone , m.p.
210— 211°], fu r th e r  reduced  in A cO H  to  a-cho lesteny l +  7-keto- 
cho lestan y l ace ta tes , [a] a re  in  CHC13. R . S. C.

O xidation products of a-cholestenyl ace ta te . O. W in te rs te in er 
a n d  (Miss) M. M oore (J. Amer. Chem. Soc., 1943, 6 5 , 1513— 1516).— 
N e u tra l p ro d u c ts  o b ta in ed  from  a-cho lestcny l a ce ta te  (I) b y  C r0 3-  
A cO H -C 5H 4 g ive, by  ch ro m ato g rap h y , 8 : 14-epoxy-3(/J)-acetoxy- 
cholestan-7-one w ith  sm alle r am o u n ts  of 3(fi)-acetoxy-\t(-li'>-chole-
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sten-15-one, m .p. 134— 135°, [a]D —118° [ab so rp tion  m ax . a t  259 mp. 
(e 12,750) in  E tO H ; 2 : i-dinitrophenylhydrazone, m .p. 208— 209°; 
derived 3-OH-keione, m :p. 145—-146° (d ig ito n id e ); slow ly h y d rogen
ated  to  (I)], 8 : l4,-epoxy-3(p)-aceloxycholestan-l5-one, m .p. 180—  
181°, [a ]^  +  4-7° (in co n c . H C l-E tO H  gives m ixed dienones), (? )8 : 14- 
dihydroxy-3(f})-aceloxycholestane-7 : 15-dione, m .p. 184— 185°, [a]”  
+73-5°, and  ( ?)14-hydroxy-3(fi)-acetoxy-ABW-cholestene-7 : 15-dione, 
m.p. 218— 219° (decom p.), [a]i,1 +143-5° [ab so rp tion  m ax . a t  254 nqi. 
(s 10,400)]. [a] a re  in  CHC13. R . S. C.

B rom ination  oi stero id  ketones. L . H . S a re tt, P . N. C h ak rav o rty , 
and E . S. W allis (J. Org. Chem., 1943, 8 ..4 0 5 — 416).— C holestanc- 
3 : 6-dione is  co nverted  b y  B r  (9 m ols.) i n 'd r y  CHCl3-A cO H  in to  
A4-2 : 4 : 7 : 7-tetrabromocholestenc-3 : 6-dione (I), m .p . 190°, [a]Jp 
+ 2 2 °, converted  b y  15%  H B r-A cO H  in  CHC13 in to  A4-4 : 7 : 7-tri- 
brom ocliolestene-3 : 6-dione (11), m .p. 195°, [alj,0 + 1 6 ° , a lso o b tained  
if th e  p rep , of (1) is prolonged or if (I) in  AcOH -CHC13 is t re a te d  w ith  
B r +  I .  (I) in  bo iling  C 0H„ co n ta in in g  a  l i t t le  E tO H  is reduced by  
fine F e  pow der to  A4-4 : 7-dibrom ocholestene-3 : 6-dione ( I II) , m .p . 
175°, [a]|P + 8 2 ° , w hereas F e  and  bo iling  E tO H  reduce (I) to  chole- 
stane-3 : 6-dione, m .p . 171°. F e  pow der in  bo iling  C eH 6 co n ta in ing  
E tO H  reduces (I), (II), o r (III) to  A4-4-brom ocholestene-3 : 6-dione, 
m .p. 169-5°, [ajfe —38°, th e  c o n s titu tio n  of w hich follows from  its  
conversion b y  o-C0H 4(N H 2)2 in to  th e  sam e quinoxaline d eriva tive , 
C33H 4sO N 2, m .p. 143° (o paque; c lear a t  157°), as is ob ta in ed  from  
cholestane-3 : 4 : 6-trione. (I) is converted  b y  A g N 0 3 in C 5H 3N  a t  
room tem p , in to  A4:7-2 : 4 : 7-tribromocholesiadiene-3 : 6-dione, m .p. 
164°, [a]!? —38°, tran sfo rm ed  b y  H B r-A cO H -C H C l3 in to  A4:7-4 : 7- 
d ibrom ocholestadiene-3  : 6-dione, m .p. 182°, [a ]^  —18°, an d  b y  F e  
powder in  bo iling  C „H 6- E tO H  in to  A4:7-7-brom ocholestadiene- 
3 : 6-dione, m .p; 182°, [a]jJ —141°. A ttem p ted  h y dro lysis of 
5(a) : 7-d ibrom ocholestan-3-ol-6-one a c e ta te  g ives on ly  in tra c ta b le  
gels w hereas acid  hydro ly sis  of th e  corresponding  5(j9)-derivative 
leads sm o o th ly  to  5(j3) : 7-dibrom ocholestan-3-ol-6-one, decom p.
117— 119°, [a]j,° —50°, re -ace ty la ted  b y  bo iling  AcsO to  th e  p a ren t 
ace ta te  an d  oxid ised  b y  C r0 3 in  A cO H  to  5(/3) : 7-dibromocholestane- 
3 : 6-dione, decom p. 100°, [a]^0 —41°, w hich is co nverted  by  KOAc 
and bo iling  aq . A cO H  in to  A4-7-brom ocholestene-3 : 6-dione (IV), 
m.p. 130— 131°, [a]!,0 —41°. (IV) is reduced  b y  Zn d u s t  in boiling  
E tO H  to  cho lestane-3  : 6-dione, and  con v erted  by  B r in  CHC13-  
AcOH co n ta in in g  N aO A c in to  A4-2 : 7-dibromocholestene-3 : 6-dione (V), 
m.p. 119°, [a ]^  + 1 1 8 °  (whence a  diquinoxaline de riv a tiv e , C39H 46N 4, 
m.p. 194°). F u r th e r  b ro m in a tio n  of (V) proceeds v e ry  slow ly and 
only in itia l m ate ria l is iso la ted  from  th e  p ro d u c t. C holestane- 
3(/3) : 5(a)-diol-6-one in  CHC13 is co nverted  by  B r (1 m ol.) in  A cOH 
at 35° in to  7-bromocholeslane-3(P) : 5(a)-diol-6-one, decom p. 250°, 
[a]!,0 —24° [acetate ( +  IM eO H ), m .p. 172°], oxid ised  b y  C r0 3 in  90%  
AcOH to  7-brom ocholestan-5(a)-ol-3 : 6-dione, m .p . 165— 171°, w hich 
is reduced  b y  Zn d u s t  an d  bo iling  E tO H  to  cholestan-5(a)-o l-3  : 6- 
(lione, m .p . 232°; a tte m p te d  d eh y d ra tio n  w ith  95%  H C 0 2H  a t  room  
tem p, o r 100°, w ith  d ry  HC1 or H B r in  CHC13, o r w ith  h o t Ac20  gives 
o n ly ’u n c ry sta llisab le  oils. C holestane-3  : 6-dione in  CHC13 is con
verted b y  B r  (2 m ols.) in  A cO H  co n ta in in g  N aO A c in to  2 : 2-di- 
bromocholestane-'i: 6-dione (VI), decom p. 175— 195° depend ing  
principally  on th e  size of th e  c ry sta ls , [a]f>4 + 6 5 ° , w hich gives an  oil 
when h e a ted  w ith  A gN O a- C 5H 5N a t  room  tem p ., decom poses slow ly 
a t room  tem p ., an d  does n o t give a  qu inoxaline  d e riv a tiv e . (VI) is 
transform ed by  bo iling  C 3H 3N in to  A‘-2-bromocholestene-3 : 6-dione, 
m.p. 204— 207°. -Acid hydro ly sis  of 7-brom ocholestan-3-ol-6-one 
acetate gives th e  p a re n t alcohol, m .p. 113°, [a]^° + 5 1 ° , ox id ised  by  
C r03 in  95 %  A cOH a t  0° an d  th en  a t  room  tem p , to  7-bromocholestane- 
3: 6-dione, m .p. 135°, [a]^° + 7 6 ° . C holestan-3-ol-6-one in  E t , 0  is 
transform ed b y  B r in  A cO H  in to  5(a)-bromocholeslan-3-ol-6-one, 
m.p. ~ 150° (decom p.), [a]|? —156°, conv erted  b y  Zn d u s t and  E tO H  
into th e  p a re n t com pound and  b y  A c20  in to  th e  ace ta te , m .p . 164°; i t  
is oxidised to  5(a)-bromocholestane-3 : 6-dione, decom p. 80— 85°, [a]'^° 
+  140°, w hich  slow ly decom poses w ith  loss of H B r a t  room  tem p , 
and is rap id ly  tran sfo rm ed  by  bo iling  C 5H 5N  in to  A4-cholestene-3 : 6- 
dione. [a]D are  in  CHC13. H . W .

Sterols. C IJX . Sapogenins. LXXI. B ethogenin. R . E .
Marker, R . B. W agner, C. H . R uof, P . R . U lshafer, D . P . J .  Gold
sm ith ( / .  Amer. Chem. Soc., 1943, 65, 1658— 1659).— B ethogenin  (I) 
(Noller et al., A ., 1943, I I ,  333) is an  a r te fa c t in  Beth roo t, being  
obtained from  k ry p to g en in  (II) b y  tre a tin g  w ith  H C l-M eO H  an d

C H M e - C < ^ C H 2> CHM e 

O
OMe

OHl

then 2 %  K O H -M eO H . I t  h a s  th e  s tru c tu re  show n. W ith  H B r -  
AcOH i t  regenerates (II) o r a  sim ila r d ik etone  w ith  h y d ro lysis of th e  
OMe and  w ith  N H 2O H  in  C 5H 5N  gives th e  dioxim e of (II).

  R . S. C.
Saponins and sapogenins. XXjLH. C onstitution of bethogenin. 

C. R. N oller an d  M. R . B arusch  ( / .  Amer. Chem. Soc., 1943, 65,

1786).— T h e  s tru c tu re  below  is  suggested  for b e th o g en in  (I). (I) or
i ts  a ce ta te  w ith  H B r-A cO H  loses OMe an d  g ives a  diacetate, 
C3iH 180 3, m .p. 148— 149°, [a ]ÿ  —161° in  d ioxan  (dioxime, m .p. 194—  
195°), h y d ro g en ated  ( P t0 2T  E tO H ). to  a  H 2-diacetate, m .p . 116— 
117°, [a]p —11° in  d io x an  [CO p roved  b y  ab so rp tio n  sp e c tru m ;

sa tu ra te d  to w ard s C (N O .)j]. 
H 2- P t 0 2 reduces (I) in  
E tO H , w ith  rem oval of 
OMe, , to  an  u n sa tu ra te d
ketone  (diacetate, C51H 4i0 6 
m .p. 142— 144°, [a]?4 - 1 5 6 '156°

C27H 160 4, m .p. 203— 208-6°, [a]ff

in  d ioxan), and , b y  ex
h a u s tiv e  tre a tm e n t, a  sa tu r 
a ted , non-ke ton ic  substance, 

-57-7° in  d ioxan , conv erted  by
A c20 - C 6H sN  in to  an  acetate, C29H 460 4, m .p. 204— 207-5°, [a]?,5 -6 2 -2 °  
in  d ioxan. K ry p to g en in  m ay  be a  keto-aldehyde, since w ith  H B r -  
A cO H , (I) b u t  n o t diosgenin, tigogenoic o r chlorogenoic acid , o r Me 
chlorogcnoate, y ields a  sub stan ce  w hich gives a  p in k  colour w ith  
S ch iffs  reag en t an d  a red  colour w ith  1 : 4-C10H 6(O H )„-H C l-A cO H .

R . S. C.

V .— T E R P E N E S  A N D  T R IT E R P E N O ID  S A P O G E N IN S .

T riterpene group. X. C ontinuation  of p a rts  I I  a n d  V. J . C. E .
S im pson  an d  R . A. M orton (J.C.S., 1943, 477— 486; cf. A., 1938, 
I I ,  448; 1939, I I ,  331).— T he p rev ious h y p o th es is  of th e  presence of 
an  a ro m a tic  r in g  in  th e  hydroxyd ione, C33H 440 3 (ob tained  orig ina lly  
from  /3-amyrin b y  m ild  S -dehydrogenation  and  su b seq u en t ox id 
atio n ), a n d  i ts  congeners is w ith d raw n , and  th e  re su lts  o b ta in ed  by  a 
s tu d y  of th ese  com pounds are  c ritica lly  considered  w ith  reference to  
recen t p u b lica tio n s of R u z ick a  et al. (A., 1942, I I ,  371) and  K o n  et al. 
(ibid., 148). I t  is concluded th a t  n e ith e r th e  R uz ick a  n o r th e  
K on  fo rm u la tio n  for th e  com pound accoun ts for th e  p ro p e rtie s  of 
certa in  d e riv a tiv es of th is  substance, and  th is  is a ttr ib u te d  to  incorrect 
s itin g  of th e  chrom ophore. T h e  su b stances-d iscussed  have  been 
exam ined  b o th  chem ically  an d  spec trog raph ica lly , and  N 0 2-deriv- 
a tiv e s  of th e  cholestero l series h av e  been included. G enera lisations 
a rc  m ade resp ec tin g  th e  scope a n d  lim ita tio n  of th e  L ie b erm a n n - 
B u rch ard  an d  th e  C (N 0 2)4 reac tio n  for th e  d iagnosis of u n sa tu ra tio n  
in  polycyclic  h y d ro a ro m a tic  com pounds. R ed u ctio n  (N a-C EH n -OH) 
of th e  O A c-com pound (I), C32H 4, 0 5, gives an  acid  (II), C30H S0O4, 
m .p. 264-5— 266-5° [Ac2 Me ester ( I I I ) , C3SH 40O e, m .p. 228— 229°, 
[a ]j,(+ 6 3 °  in  CHC1„], and  a  n e u tra l frac tio n , w hich a f te r  ace ty la tio n  
yields a  substance, C39H 480 3, m .p . 195— 205°, c lear a t  ~250°. O xid
a tio n  of ( III)  by  B z 0 2H  affords an  oxide, C35H 660 7, m .p. 233-5—  
234-5°. A cety la tio n  (Ac20 - C 5H sN) of (II) leads to  th e  Ac2-acid, 
m .p. 249— 251°, [a]™ + 5 9 °  in  CHC13, w hich is oxidised (C r0 3-A cO H ) 
to  an  acid, C34H 520 „  m .p. 285— 286°, esterified  (CH2N 2) to  th e  Ac2 
Me keto-dihydro-ester, C35H 5aO „  m .p . 275— 277°, also  o b ta in ed  by  
ox id a tio n  (C r0 3) of (III). O x id a tio n  (0 rO 3) of (II) gives a  diketo- 
acid, C30H 4(1O4, m .p . 192— 194°. R ed u ctio n  of (I) w ith  2\%  
C jH jj-O N a -C jH ji-O H  affords a n  acid, C30H 46O s, m .p. 240— 241° 
(decom p, on keeping), w hich is esterified (CH2N 2) an d  a cc ty la te d  to  
th e  Ac Me ester, C33H 50O #, m .p . 179— 180-5° (decom p, on  keeping). 
PC15 an d  th e  O H -com pound (IV), C30H 44O4, y ield  a  substance, 
C30H 42O3, m .p. 295—:297° (decom p.). T he lac to n e  ob ta in ed  in sm all 
y ie ld  from  th e  o x idation  p ro d u c ts  of (IV) is reduced  (2 j)% C 5H u -ONa)

w hich is  esterified to  th e  Me 
F . R . S.

to  an  acid, C28H 40O 6, m .p. 251— 253° 
este r, a lso  ob ta in ed  b y  hydro lysis of th e  lactone.

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

V I .— H E T E R O C Y C L IC .

R ubber, polyisoprenes, an d  allied com pounds. V. Chem ical 
lin k in g  of rubber and  of o th er olefines w ith  phenol-form aldehyde resins.
J .  I . Cunneen, E . H . F arm er, an d  H . P . K och  (J.C.S., 1943, 47'2-— 
476).— l-M ethylcyc/ohexene (I) in  excess w ith  sa ligen in  (II) a t  180° 
in  sealed tu b es  gives \2-methyl-\ : 2 : 3 : 4 : 12 : \3-hexahydroxanthen, 
b.p . 138— 139°/10 m m ., w ith  a  l i t t le  o-a-hydroxybenzyl-\2-methyl- 
1 :-2 : 3 : 4 : 12 : \3-hexahydroxanthcn. D ihydrom yrcene  w ith  (II) 
sim ila rly  affords mono-, b .p . 118°/0-05 m m . [m ain ly  2 : 2-dimelhyl-3- 
(y-methyl-Av-pentcnyl)chroman], an d  di-saligeninodihydromyrcene, 
b.p . 200— 205°/0-05 m m . [m ain ly  a-(2 : Z-dimethylchromanyl-3)-$- 
(2 : 3-di>ncthylchromanyl-2)-etkane]. W hen  purified  ru b b e r (1 m ol.) 
in  C ,H 6 is h ea ted  w ith  (II) in  tw o  d ifferen t p rop o rtio n s (0-18 an d
0-27 mol.) tw o d is tin c t o x y genated  p ro d u c ts  are  form ed, co n ta in ing  
h y d ro x y lic  (p resum ably  phenolic) as w ell a s  e th e rea l O, in  th e  ra tio s  
1 : 2 an d  5 : 8, so in d ica tin g  th a t  m o st of th e  O is p re sen t in  sim ple  
chrom an  u n its . S epctrog raph ic  m easu rem en ts  confirm  th e  con
s t i tu tio n s  assigned, an d  7 : 12-dimethyl-l : 2 : 3 : 4 : 12 : 13-hexa- 
hydroxanthen, b .p . 147— 150°/10 m m ., from  (I) a n d  2 : 5 : 1 -  
OH -CjH jM e-CH j-O H , has been p rep ared  for com parison. T h e  
re la tio n  of ch rom an-fo rm ation  to  th e  fo rm atio n  of P h O H -C H 20  
resins is d iscussed and  i t  is  suggested  t h a t  ru b b e r, isoprenic olefines, 
an d  d o u b tless  m o st olefinic su bstances com bine b y  v ir tu e  of th e ir
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u n sa tu ra tio n  w ith  th e  condensation  p ro d u c ts  of P h O H  and  C H 20  to 
give chrom an  d eriv a tiv es. F . R . S.

A ction of G rignard  reagents on  henzpyrones. I .  P rep ara tio n  of 
som e chrom ens from  4-substitu ted  Coum arins. A. R . S. K a r th a  and  
K . N . M enon [Proc. Indian Acad. Sci., 1943, 18, A, 28— 30).— 
7-M ethoxy-4-m ethylcoum arin  (4-m ethylum belliferone Me ether) and  
bo iling  M g P h B r-C jH , give 7-methoxy-2: 2-diphenyl-4-methyl-tx3- 
chromen [7-methoxy-2 : 2-diphenyl-4-methyl-\ : 2-benzpyran] (1), m .p. 
60— 65°, hydro lysed  by* bo iling  50%  aq. K O H  to  m -anisyl benzhydryl 
ether, m .p . 105-5°. S im ilarly  p rep ared  to  (I) a re  th e  2 : 2-di-p- 
anisyl, m .p. 110°, -dibenzyl, m .p. 52°, -(C 10H 7-a)3, m .p. 240— 241°, 
an d  -Me, analogue, b .p . 158— 160°/12 m m . a-N ap h th o co u m arin  a n d  
M gP hB r give 2 : 2-diphenyl-4-melhyl-a-naphtho-hA-chromen, m .p.
126— 127°. A. T . P .

T etrahydrobenzpyrans.— See A., 1943, I I ,  342.

G eom etrical isom erism  of cyclic aceta l derivatives from  poly- , 
hydric n itro -a lcohols. M. Senkus ( / .  Amer. Chem. Soc., 1943, 65, 
1656).— 5-N itro -2 -pheny l-5 -m ethy l-l : 3-dioxan, m .p . 118-3°, ob 
ta in e d  from  N 0 3-CMc(CH3-0 H )2 and  PhC H O  (A., 1942, I I ,  111), is 
accom panied  b y  a  stereoisomeride, m .p. 78-4°; these  are  reduced  to  
amines, m .p. 84-0° an d  48-2°, respectively . N 0 2-CEt{CH2-0 H )2 and  
P rC H O  give s im ilarly  5-nitro-, forms, b .p . 104— 106°/5 m m . and  
136-0— 136-5°/5 m m ., reduced  to  b-amino-b-ethyl-2-propyl-l : 3- 
dioxan, forms,'b.p . 94— 95°/10 m m . an d  95°/10 m m ., respectively .

R . S. C.
V at dyes.— See B „ 1943, I I ,  344.

P rep ara tio n  of iodine-contain ing  X -ray  co n tra st substances. I.
3 : 5-di-iodo-4-pyridone-/V -acetic acid (“  perabrodil ” ). W . B aker 
an d  A. S. B riggs (J.S .C .I. , 1943, 63, 189— 191).— C jH jK  (100 g.), 
tre a te d  w ith  A1C13 2 g., C3H 3C14 100 g., and  B r 1 mol. for 48 h r. a t  
20— 25°, gives 4 -p y ridy lpyrid in ium  brom ide hydrobrom ide , th e  aq. 
so lu tion  of w hich, a fte r  d is tillin g  off C2H 2C14, is h ea ted  in  an  a u to 
clave a t  150° fo r 8 h r., m ade a lkaline, an d  d istilled , leav ing  a  so lu tion  
of 4-pyridone. T h is  so lu tion  is boiled w ith  I  and  m ade a lte rn a te ly  
acid  and  alka line  6 tim es du rin g  1 h r., g iv ing  3 : 5-di-iodo-4-pyridone. 
T h is is finally  p p td . by  acid, and  h ea ted  w ith  aq . N aO H  and  
C HjCl-COjH, g iv ing  3 : 5-di-iodo-4-pyridone-Ar-ace tic  acid, m .p. 
~247° (decom p.) (lit. 246°); y ield  107 g. S. A. M.

Indole  synthesis fro m  a  m -carboxyphenylhydrazone. C. F . K oelsch 
( / .  Org. Chem., 1943, 8, 295— 299).— »¡-N H j-C .H j-C O jH , p rep ared  
from  th e  N 0 2-acid by  (N H J jS , is b e s t iso lated  as hydroch loride  (I). 
j» -C 0 2H -C 6H 4-N2C1 a n d  E t  cyc/opentanone-2-carboxylatc  (II) in  aq. 
N aO H  give a  (?) fo rm azyl com pound. T rea tin g  (I) in  HC1 a t  0° 
w ith , successively, N a N 0 2, N aO A c, an d  (II) gives E t  2-m -carboxy- 
benzeneazocj'c/opentanone-2-carboxylate, s in te rs  105°, m .p. 118—  
120° (decom p.), converted  by  boiling  7 %  N a 3COa (2 m in.) in to  th e  
hydrazone, )» -C 02H -C ,H 4-N H -R :C (C 02E t)-[C H 2]3-C 02H  (< 7 0 % ),
m .p. 165— 167°. In  bo iling  10%  N aO H  th is  gives a-ketoadipic acid 
m-carboxyphenylhydrazone, m .p. 215—218° (gas), an d  in  bo iling  1 : 10 
(vol.) H 2S 0 4- E t 0 H  gives Et, a-ketoadipate-m-carbelhoxyphenyl- 
hydrazone, m .p. 125— 127°, w hich in  bo iling  1 : 5 (vol.) H 2S 0 4- E t0 H  
gives Et p-2 : 4- ( III) , m .p. 105— 106°, an d  £-2 : Q-dicarbethoxy- 
indole-2-propionate (IV), m .p . 113°. S tru c tu re s  a re  p roved  as 
follows. C r0 3 in  A cOH -f- a  l it t le  H 30  a t  25— 30° oxidises (III) and
(IV) to  Et y-keto-y-2-(ethyl oxala»tido)-6- (V), m .p . 84— 86°, and  
-4-carbethoxyphenyl-n-butyrate (VI), m .p . 97— 99°, hydro lysed  by  
H 2S 0 4- E t 0 H  to  E t  y-keto-y-2-am ino-4- (VII), a  colourless oil, and  
-Q-carbethoxyphenyl-n-bulyrate (V III), yellow , m .p . 87— 88° [Bz 
de riv a tiv e , m .p. 86— 88°, hydro lysed  b y  a lk a li to  a  (?) quinoline 
d e riv a tiv e , s in te rs  an d  d a rk en s a t  210°], respectively . H o t 10%  
aq. K O H  hydro lyses (V III) to  y-keto-y-2-amino-4-carboxyphenyl-n- 
butyric acid, yellow , m .p. 250° (block) o r p a r tia lly  in  a  b a th  a t  215° 
(resolidifies), b u t  co n v erts  (VII) in to  th e  corresponding 6-C 02H - 
acid, s in te rs  168°, m .p. 180° (gas), w ith  som e 1 : 3-dikclo-i-amino- 
hydrindene-2-acetic acid, s in te rs  192°, m .p. 202° {decomp.). A lkali 
co n v erts  (VI) in to  (?) 4 -hydroxy-2  : 7 -d icarboxyquinoline-3-acetic  
acid, s in te rs  and  da rk en s a t  > 2 5 5 °. A lcoholysis of (VI), d iazo tis- 
a tio n  (OBu-NO), an d  th e n  bo iling  gives Et 4-hydroxy-l-carbethoxy- 
cinnoline-2-acetate, m .p, 168-171°; sim ila r tre a tm e n t of (V) gives 
y-keto-y-2-ethoxy-G-carboxyphenyl-n-butyric acid, m .p . 166— 168°. 
A ttem p ted  D ieckm ann  reac tions w ith  (III) failed. R . S. C.'

A ntim alaria ls. I. V eratrole group. K . C. F risch  an d  M. T. 
B o g ert ( / .  Org. Chem., 1943, 8, 331— 337).— 3 : 4 : 5 : 1 : 2-
(N 0 2)3C jH (0 M e)3, m .p. 143° (lit. 144— 145°), o b ta in ed  from  v e ra 
tro le  (room  te m p . ; slow ly ; th en  100°) o r 6 r 3 : 4 : 1- 
N 0 2-C6H 2(0M e)2-C H 0 (room  tem p.) b y  1 : 1 conc. H N O j-co iic . 
H jS0 4, gives w ith  Sn-conc. HC1 a t  100° 3 : 4 : 5 : 1 : 2-

H 2)jC ,H (O M e)2 (70% ), m .p . 150— 152° (picrate, m .p . 86°). 
4 : 5 : 1 :  2 -(N 0 3)3C sH 2(OMe)3 w ith  H 2-P d -b la ck  in  E tO H  a t  3 a tm . 
gives 5 : 1 : 2 :  4-N O 2-C0H 3(OMe)2-N H 3 (70— 75% ), b u t  b o th  N O , 
of o- an d  >»-CeH 4(N 0 3)2 and  2 : 4 : 1-(NT0 2)2C ,H 3-N H 3 are  reduced. 
1 : 2 :  4-(OMe)2C ,H 3-N H 2, sim ila rly  ob ta in ed  from  th e  N 0 2-com- 
pound , gives b y  a  S k rau p  reac tio n  6 : 7 -d im ethoxyquino line, b .p . 
164°/2-3 m m . [hydrochloride, m .p. 222° (u n c o rr .) ; methylmelhosul- 
phale, -j-H 20 ,  m .p . 232° (d eco m p .); methiodide, m .p. 242° (decom p.)],

w hich w ith  fum ing H N 0 3 in oleum  a t  0—-10° gives 5 : 8-dinitro-, m .p. 
155°, reduced  by , b e s t, SnCl2-H C l a t  room  tem p ., to  5 : 8-diamino- 
6 : 7-dimethoxyquinoline (85% ), b .p . 170°/0-2 m m . (p icrate , m .p. 
185— 186°; dihydrochloride, m .p . 186— 187°). W ith  (C H 2-CO)aO, 
(:CH-CO)20 ,  o r o-C ,H 4(CO)30  in  boiling COM e. th is  gives 5 : 8- 
di-succin-, m .p. 159— 160° (decom p.), -malein-, m .p . 219— 220° 
(decom p.), o r -phthal-amido-8 : 7-dimethoxyquinoline (I), m .p. 173—  
175°, re sp ec tiv e ly ; w ith  (C H 2-C 0)20  a t  120° or o-C4H 4(CO)aO in 
bo iling  d io x an  i t  g ives 5 : 8-di-succin-, m .p . > 3 1 0 °  (b lock ; sublim es), 
and  -phthal-imido-6 : 7-dimethoxyquinoline, m .p . 236— 238° (d ecom p.; 
block) [also ob ta in ed  from  (I) in  bo iling  E tO H ], respec tive ly , b u t  no 
d im alein im ide can  be o b tained . M .p. a re  corr. R . S. C.

P rep ara tio n  of iod ine-con tain ing  co n trast substances. H I. S truc
tu re  of “  cho loselectan .”  W . B aker, H . S ansbury , and  (in  p a rt)  
W . H . C. S im m onds (J .C .S .L , 1943, 63, 193— 194).—p -O H -C ,H 4Ac 
(I) (from  PhO A c an d  A1C13 in  P h N 0 2), tre a te d  w ith  IC1 in  dil. HC1, 
gives 4 : 3 : 5 :  l-O H -C ,H 2I 2-COMe (II), w hich w ith  5 -iodoisatin  
(III) (from  isa tin  and  IC1 in bo iling  AcOH) gives 6 : 3 ' :  5 '-tri-iodo-4 '- 
hydroxy-2-phenylqu ino linc-4-carboxylic  acid  (IV), m .p . 271° (lit., 
decom p. 215— 226°). R eflux ing  th e  K sa lt  of (II) w ith  Cl-[CH3]3-OH 
in C O M eEt gives 3 : 5 : 4 :  l -C eH 3I 2(0-[C H 2]2-0H )-C 0M e (V), w hich 
w ith  (III) gives (IV), m .p. 274°. R ed u ctio n  of (IV) b y  1J  a tm . H j and 
R an ey  N i gives 4 '-hydroxy-2-pheny lqu ino line-4 -carboxy lic  acid 
[Ac d e riv a tiv e , m .p. 212— 213°, iden tica l w ith  a  specim en  p repared  
fro m  is a tin  an d  (I)]. (V) is hydro lysed  to  (II) b y  K O H -E tO H .
C holoselectan (VI) is believed to  be v e ry  im pure  (IV), p rep ared  from
(V). Since (IV) gives no X -ra y  v isu a lisa tio n  of th e  gall b ladder, the  
re p u te d  effect of (VI) m u st be due  to  an  im p u rity . S. A. M.

N ature  of th e  am ino-group  in  am inoacrid ines. I. Evidence from  
electrom etric  studies. A. A lb ert an d  R . G oldacre. I I . Evidence 
from  chem ical reactions. A. A lb e rt a n d  B . R itch ie  (J.C .S ., 1943, 
454— 458, 458— 462).— I. T h e  re la tiv e  basic itie s  of acrid ine , 1-, 2-,
3-, 4, an d  5-hydroxy-, 1-, 2-, 3-, 4-, an d  5-am ino-, 1-, 2-, 3-, 4-, and
5-acetamido-acridine, m .p. 276° (corr.), 2-, 3-, 4-, an d  5-am ino-lO- 
m eth y lacrid in ium  hydroxide, 2-aminoacridine-7-carboxylic acid (I), 
decom p. 200°, -7-sulphonic acid, an d  -7-sulphonam ide, a re  exam ined, 
and  i t  is found th a t  th e  s tru c tu re  of 2- an d  5-am inoacrid incs p e rm its 
a  g re a te r  degree of resonance in  th e  ion th a n  occurs in  th e  non
ionised  base. H ence, th ese  isom erides show  an  ab n o rm ally  h igh 
degree of io n isation , a n  effect th a t  p a ra lle ls  th e ir  h ig h  biological 
a c tiv ity . T he p ro p e rtie s  of th e  o th e r isom erides suggest t h a t  th ey  
are  fa ir ly  n o rm al N H 3-d eriv a tiv es of acrid ine . C ondensation  of 
4 : 2 :  l - N 0 3-CaH ;>C l-C 03H  an d  p -N H 2-C ,H 4-C 02H  (C u-N aO A c) gives
5-nitrodiphenylamine-2 : 4'-dicarboxylic acid, m .p. 281°, w hich  w ith  
PO C l3 affords 2-nitroacridone-7-carboxylic acid, m .p . > 3 6 0 ° . R e 
d u c tio n  (A l-H g) of th is  acid  y ields th e  2 -am inoacridan  acid, w hich 
is ox idised  (FeCl3) to  (I).

I I .  E x am in a tio n  of th e  chem ical reac tio n s of th e  five m onoam ino- 
acrid ines reveals no co rre la tio n  els s tr ik in g  as th a t  betw een  ion isation  
and  an tisep sis . T h e  b io logically  o u ts tan d in g  isom erides (5-, 2-, and
1-) show  th e  g re a te s t chem ical in d iv id u a lity , p a r ticu la r ly  th e  first, 
w hich  behaves d is tin c tiv e ly  on d iazo tisa tio n , a lka line  hydrolysis, 
h y d ro g en atio n , an d  reac tio n  w ith  a ldehydes and  w ith  M el. Because 
of th e  h igh ly  e lectroph ilic  n a tu re  of th e  acrid ine  nucleus, th e  N H 2 
is read ily  de tach ed  from  th e  sa lts  of a ll th e  isom erides b y  N H 2P h  
an d  b y  acid  a t  160°. C ondensation  w ith  a ldehydes gives 1-, m .p. 
151°, 3-, m .p. 148° (uncorr.), an d  4-benzylidenc-, m .p. 182°, Eind 2- 
salicylidene-aminoacridine, m .p . 236°, and  2-nitrodiphenylamine-2'- 
aldehydc, m .p. 120° (uncorr.). 5-A m inoacridine (II) is  th e  only 
com pound w hich affords a  sa tis fac to ry  p ro d u c t, 5-am ino-10-m ethyl- 
acrid in ium  iodide, w ith  M el. T he a p p ro p ria te  ace tam idoacrid ine  
w hen m e th y la ted  (p-C 8H 4M e-S03Me) an d  tre a te d  w ith  H B r gives
2- ( +  H 20 ) ,  m .p . 243°, 3-, 4-, m .p. 267° (uncorr.), a n d  5-amino-lO- 
methylacridinium bromide, m .p. ~305° (decom p.). o-Amino-5- 
hydroxy-10-tnethylacridan, ob ta in ed  from  th e  brom ide, affords a t 
130° 5-imino-10-mclhylacridan, m .p. 134— 136° (sealed tube). 
R ed u ctio n  (fresh FeC O a) of 3-nitro-o-aminoacridine hydrochloride 
leads to  3 : 5-diaminoacridine, m .p. 229— 230° (sealed tu b e). 5- 
P hen o x y acrid in e  w ith  N H 3MeCl an d  P h O H  gives 5-methylamino- 
acridine, m .p. 173— 174° (sealed tu b e ) ; o-dimethylaminoacridine 
hydrochloride, m .p. 275° (decom p.), is sim ila rly  p repared . T h e  two 
foregoing bases a n d  (II) a re  hydro lysed  (K O H -E tO H ). to  th e  OH- 
com pound b u t  n o t  th e  1-, 2-, 3-, an d  4-N H 2-d e riv a tiv e s; th e  la tte r  
are, how ever, hydro lysed  b y  HC1 [4-hydroxyacridine, m .p. 250° 
(decom p.), an d  2-deriva tive , m .p . 285° (sealed tube)]. T rea tm e n t of 
th e  am ine hydroch loride  w ith  N H 2P h  affords 1-, m .p. 191°, 2-, m.p. 
238°, 3-, m .p. 236°, 4-, m .p. 220° (decom p.), an d  b-anilinoacridine, 
m .p . 230-5°. H y d ro g en atio n  affords th e  corresponding  acridans 
[3 -am inoacridan, m .p. 187— 188° (lit. 191— 192°)]. M.p. a re  corr. 
unless o therw ise  s ta te d . F . R . S.

Basic esters of polynuclear carboxylic acids.— See A., 1944, I I ,  15.

H ydanto ins.— See B ., 1943, I I ,  342.
D erivatives of piperazine. XX. M onoalkylation of p iperazine by 

alkylene oxides. L. J .  K itch en  an d  C. B. P o lla rd  ( / .  Org. Chem., 
1943, 8, 33S— 3 4 1 ; cf. A., 1941, I I ,  149).— B y use of a n  excess of 
p iperazine  in , e.g., M eOH a t  80°, (C H 3)20 ,  a/3-epoxy-propane and
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-isobutane give good y ields of m ono(hydroxyalky l) com pounds. 
Thus are  p rep ared  1-jS-hydroxy-ethyl-, b .p . 119-2°/10 m m . [clihydro- 
chloride, m .p. 188-0— 189-0° (lit. 182— 183°); p ic ra te , m .p . ~ 245° 
(decomp.) (lit. 247— 248°); ph en y lth io ca rb am id e  d e riv a tiv e , m .p. 
114-9— 115-3°], -« -propyl-, b .p. 108-5°/10 m m . [dihydrochloride, m .p. 
~237-3° (d cco m p .); p ic ra te , m .p . 174-5— 177-5°; p h e n y lth io ca rb 
amide d e riv a tiv e , m .p . 1 4 4 -1 4 4 -5 °], an d  -isobuty l-, m .p. 80-2—  
80-5°, b .p . 106°/10 m m . [d ihydrochloride, decom p. ~215°, slow ly a t  
< 215°; p ic ra te , m .p. 257° (decom p.); p h en y lth io ca rb am id e  
derivative, m .p. 129-3— 129-5°], and  1 : 4-di-j3-hydroxy-ethyl-, m .p. 
134-3— 150°, -n -propyl-, m .p . 116-7— 117-9° (lit. 115— 116°) [d ihydro 
chloride, m .p. 223-7— 224-7° (decom p.)], a n d  -isobuty l-p iperazine , 
m.p. 101-5— 102-5°, M.p. a re  corr. R . S. C.

B arbituric  acids.— See B ., 1943, I I I ,  280.
Cinnolines. I I . Influence of su b stitu en ts on the  W id m an - 

Stoermer and  the  P sch o rr reaction . J . C. E . S im pson (J.C .S ., 1943, 
447— 452).— A rev iew  of th e  pub lish ed  evidence respec ting  cyclis-

(o)
ation of d iazo tised  o -am inoary le thy lenes of ty p e  N H 2-C6H 4-C R -C H R ' 
leads to  th e  conclusion th a t  th e  W id m an -S to erm er cinnoline  sy n 
thesis is in h ib ited  w hen  R  =  H  or C O .H  an d  R ' == a ry l or a n o th e r 
negative group  sucli as C 0 2H , COsE t,  o r CN. I t  is now- show n th a t  
the a tta c h m e n t of a  P h  group  to  C(a) is a  d o m in an t fac to r favouring  
cinnoline fo rm ation . T h e  G rignard  com pound from  1-C10H 7-CH,C1 
with o -N H 2-CsH 4-COPh gives a  m ix tu re  of (CH2-C10H ,-1 )2, m .p.
161—161-5° (lit. 100°),an d  a-phenyl-a-(2-aminophcnyl)-fl-(V-naphthyl)- 
ethylene, m .p . 182— 183°, and  i ts  isomeridc (I), m .p. 144— 145°; 
the in te rm ed ia te  am inocarb ino l w ith  A c20  affords th e  acetamido- 
carbinol, m .p. 175— 176°. T h e  d iazon ium  so lu tion  from  (I) w ith  
NaOAc and  Cu (Pschorr reaction) y ields 2-phcnylchrysene, m .p.
192— 192-5°, w h ils t w hen d ilu ted  a t  room  tem p , i t  is cyclised to
i-phenyl-3-(l'-naphlhyl)cinnoline, m .p. 178— 179°. C H 2Ph-M gCl
with o-N H 2-C6H 4-COPh gives phenyl-2-aminophenylbenzylcarbinol, 
m.p. 150— 150-5°, d eh y d ra ted  (20%  H 2S 0 4) to  a-[2-anrinophenyl)-af3- 
diphenylethylenes, m .p. 113— 114° an d  102— 104° (geom etrical iso
merides), w hich a re  cyclised follow ing d iazo tisa tio n  to  3 ; 4-diphenyl- 
cinnoline, m .p. 149— 150°. Ph-[C H 2]2-Br sim ila rly  affords phenyl-2- 
aminophenyl-p-phenylelhylcarbinol, m .p . 97— 98° (N -Ac d e riv a tiv e , 
m.p. (68— 168-5°), a-phcnyl-a-(2-aminophenyl)-j3-benzylcthylene, m .p. 
108— 109°, and  4-phenyl-3-benzylcinnoline, m .p . 116-5— 118°. Mg 
allyl brom ide w ith  o -N H pC 6H 4-COPh gives a  m ix tu re  of a  basic 
substance, C lsH 17ON, m .p. 79— 80° [isom erised (5%  H 2S 0 4) to  a  sub
stance, m .p. 129-5— 130-5°], and  phenyl-2-aminophenylallylcarbinol, 
m.p. 70— 72° (N -^e , m .p. 129— 130°, an d  Pl-Bz d e riv a tiv es, m .p. 
173-5— 175°). C ondensation  ( e sH MN ) of 1 :2  : 4 -C ,H 3M e(N 0 2)2 w ith  
furfuraldehyde, p iperonal, an d  van illin  y ields products, C ,*H 60 5N 2, 
m.p. 135— 136°, C 18H 10O 6N 2, 179-5— 180-5°, a n d  C15H 120 „ N 2,
191— 191-5°, respectively . R ed u ctio n  of th e  fu rfu ry lidene  com 
pound w ith  F e-A cO H  an d  H 2S -aq . N H , affords resp ec tiv e ly  a- 
nitroaminophenyl-f}-(2-furyl)ethylcnes, m .p . 130-5— 131-5° (N -.dc 
derivative, m .p. 214— 215°) and  86— 88° (N -/[c d e riv a tiv e , m .p. 
168-5— 169-5°), from  th e  d iazo-so lu tions of w hich c ry s t. p ro d u c ts  
could n o t be ob tained . F ro m  M gM el an d  5-chloro-2-am ino-4 '- 
hydroxy- and  -2 '-hydroxy-5 '-m ethy l-benzophenone , th e  co rre 
sponding carbinols, m .p. 173— 174°, an d  117— 118-5°, hav e  been 
obtained (cf. Sim pson et al,. A., 1942, I I ,  273). F . R . S.

Tetrazole.— See B ., 1943, I I I ,  280.
Condensation of am inoantipyrine . H I. (i) Synthesis of m ethy l- 

tubazoic acid. E . E m erson  an d  L . C. Beegle (J. Org. Chem., 1943, 8,

429 432). Methylrubazoic acid (I),

m.p. 175— 176°, is p rep ared  b y  ox id ising  a n  equim ol. m ix tu re  of 
am inoantipyrine (II) an d  l-phenyl-3 -m ethy lpyrazo l-5 -one  o r by  
condensing (I) w ith  4 -keto -l-pheny l-3 -m ethy lpyrazo l-5 -one . T he 
reactions also e stab lish  th e  s tru c tu re s  of m an y  of th e  o th er coloured 
products form ed in  th e  p o sitiv e  te s t  w ith  ( I I ) . R ep e titio n  of th e  w ork  
of Proscher (A., 1902, i, 505) show s t h a t  th e  p ro d u c t described b y  h im  
as (I) is g rea tly  c o n tam in a ted  b y  p ro d u c ts  of h igh  m ol. w t. p ro b ab ly  
due to  th e  n itro so an tip y rin e  used . H . W .

Properties of m -n itrodibenzoylm ethane.— See A., 1944, I I ,  17.
Bacterial chem otherapy. I .  Synthesis of iV‘-substitu ted  su lph- 

anilamides. n .  Synthesis of possible in testin al an tisep tics of the  
sulphanilamide group. H I. Synthesis of possible lipophilic chem o- 
therapeuticals of th e  su lphonam ide group. S. R a jag o p alan  (Proc. 
Indian Acad.. Sci., 1943, 18, A, 100— 103, 104— 107, 108— 112).—
I- NHAc-C6H 4-S 02C1 is condensed in  C 5H 5N w ith  various am ines, 
and th e  Ac hydro lysed  by  h o t d il. HC1. T he follow ing are  described, 
re addition  to  those  m en tioned  in  A ., 1942, I I ,  289 : ui-Pl,-acetyl- 
stdphanilamidoaceto-phenone, m .p . 151— 152° (decom p.), an d  -a- 
naphthone, m .p. 202— 204° (d cco m p .); th e  hydrochlorides of <u- 
snlphanilamidoaceto-phenone, m .p . 200-—202° (decom p.), an d  -o- 
naphihonc, s in te rs  185°, m .p. 189° (decom p.); 5-sulphanilamido- 
venztriazole, m .p . 135— 137° ; 5-tii-acelylsuiphanilamidoindazole, 
ffl.p. 262° (d eco m p .); \-sulphanilylindole, m .p . 159° (decom p.) 
(w4-dc d e riv a tiv e , m .p. 146— 147°); 3-is1-acelylsulphanilamido- 
mdotriazine [ - 1 : 2 ;  4-triazacarbazole], m .p. 261— 262°. T h e  m .p. of

3-jV4'-ace ty lsu lp h an ilam id o -l : 2 : 4 -triazole  is  now  g iven  as 210° 
(decom p.). T he following S c h iffs  bases a re  p rep ared  b y  bo iling  
m ol. p rop o rtio n s of an  a ldehyde  an d  a  su lphonam ide  in  E tO H  u n til  
c ry s ta ls  sep a ra te  : m-hydroxy-, m .p . 138°, an d  o-nitro-benzylidene- 
sulphanilamide, m .p. in d efin ite ; o-, m .p . indefin ite , a n d  m-nitro- 
benzylidenesulphathiazole, m .p . 220— 222° (d eco m p .); re c ry s ta llis 
a tio n  is im possible.

I I .  Chiefly b y  th e  a c tio n  of a lk y l o r a ra lk y l h a lid es or a lk y l sul
p h a te s  on  sod io -su lphan ilam ido-deriva tives of heterocyclic  com 
pounds, a  series of com pounds insol. in  a lka li, th ere fo re  n o t like ly  
to  be abso rbed  in  th e  in te s tin e , an d  so expected  to  be  p a r ticu la r ly  
useful in  in fections of th e  in te s tin a l t r a c t,  h av e  been p rep ared . T h e  
follow ing a re  described : 3-methyl-, m .p. 196— 198°, an d  3-ethyl- 
sulphaniIimido-2 : 3-dihydrothiazolinc, m .p . 181— 182° (d eco m p .); 
N 1-phenyl-, g lassy a t  156°, clearing  a t  ~ 185° (N 4-d c  d e riv a tiv e , m .p. 
230°), an d  '¡i1-allyl-sulphathiazoline, so ftens 187°, m .p . 186— 189° 
(N J-yic d e riv a tiv e , s in te rs  176°, m .p . 179— 181°); 2-sulphanilimido-, 
m .p. 234° (decom p.) (N 4-d e  d e riv a tiv e , m .p. 215— 218°), an d  2-p- 
nitrobenzylaminobenzenesulphonimido-1 -p-nitrobenzyl-1 : 2-dihydro- 
pyridine, m .p. 208— 210°; 2-sulphanilimido-3-p-nitrobenzyl-, m .p . 
199— 200° (decom p.), an d  -3-m-nitrophenacyl-2 : 3-dihydrothiazole, 
m .p. 238— 239° (N 4-d e  d e riv a tiv e , m .p. 216— 218°).

I I I .  Som e m em bers of th e  su lphonam ide  group  know n to  be a c tiv e  
in coccal in fections a re  acy la ted , w ith  a  v iew  to  rendering  th em  
lipophilic , an d  th u s  useful for m y co b acte ria l in fections. B y  con
densing  su lphonam ides an d  acy l chlorides in  C 6H 3N, th e  follow ing 
a d d itio n a l com pounds are  p rep ared  (cf. A., 1943, I I ,  144); N 4-n- 
ocloylsulphapyridine, m .p. 213— 214°; HlPl1-diacylsulphapyridines : 
acy l =  Ac, m .p. 194°, n-butyryl, m .p. 163°, n-hexoyl, m .p. 155— 157°, 
n -octoyl, m .p . 135°, Bz, m .p. 217°, cyclohexoyl, m .p. 193— 195°, 
cinnamoyl, m .p. 196— 198°; Ni-furoylsulphathiazole, decom p. 
> 2 4 0 ° ; Hi-n-ocloylsulphanildimethyla>nide, m .p. 79— 82°; N 4-n-
hexoyl-, m .p. 215°. N 4-n -heptoyl-, m .p. 173— 174°, and  N 4-n- 
octoyl-2-sulphanilimido-3-methyl-2 : 3-dihydrothiazole, m .p. 153—  
154°; ^ ‘-n-butyryl-, m .p. 248— 250° (decom p.), and  iV4-M-hexoyl- 
IW -^-n itrophenylsu lphanilam ide, m .p. 152° (lit. 225°) ; N 4-n -butyryl-, 
m .p. 235— 236°, and  '¡si-n-hexoylstdphanilylsulphanilamide, m .p .
184— 186°; 2-, m .p. 226— 228° (decom p.), an d  4-W-butyrylsulphanil- 
amidobenzoic acid, m .p . 224— 226°. T h e  m .p. of 2 -su lphan ilam ido- 
benzoic acid is ~ 215° (decom p.) (lit. 225°), an d  of i ts  4-isom eride is
181—-182° (lit. 202°, 198— 200°). T he follow ing are  p rep ared  b y  th e  
ac tio n  of Me2S 0 4 on aq . a lka line  so lu tions of th e  corresponding  A'1- 
u n su b s titu te d  Af4-acy lsu lphonam ides : 2-iHi-n-butyryl-, m .p . 213°,
and  2-Pt*-n-hexoyl-sulphanilimido-\-methyl-\ : 2-dihydropyridine, m .p.
213— 215°; 2-N 4-n -hexoyl-, m .p. 201— 203°, an d  2-N 4-n -heptoyl-
sulphanilimido-3-methyl-2 : 3-dihvdrolthiazoline, m .p . 170°.

S. A. M.
P hotographic  p roducts.— See B., 1943, I I ,  400.

Thiazinocyanines. H I. C arbocyanines con tain ing  th e  peri- 
n ap h th a -1  : 3 -th iazine  nucleus. (Miss) F . M. H a m er an d  R . J . 
R a th b o n e  (J.C.S., 1943, 487— 491).— T he o bservations of Jo y  et 
al. (A., 1937, I I ,  37) hav e  been confirm ed. 2 -M e th y l£ m n a p h th a - 
1 : 3 -th iazine m eth iod ide (I), m .p. 177° (decom p.) [lit. m .p. 222—  
230° (decom p.)], w ith  C H (O E t)3 in  C 5H 6N  gives bis-2-(3-m ethyl- 
£ m 'n a p h th a - l  : 3 -th iaz in e )trim eth in cy an in e  iodide, m .p. 223° 
(dccom p.), w ith o u t CHC12 of c ry s ta llis a tio n ; th e  methosulphate, m .p. 
232° (decom p.), is sim ila rly  ob ta in ed  from  th e  corresponding  m ctho- 
m eth y lsu lp h ate . B is-2-(3-ethylpcW naphtha-l : 3 -th iazin e )trim eth in - 
cyan ine  iodide, m .p. 212° (decom p.) [lit. m ,p. 243° {decomp.)], has also 
been  ob ta in ed  w ith o u t CHC13 of c ry s ta lla tio n . j3-A nilinoacraldehyde 
an il hydroch loride  a n d  (I) w ith  K O A c-A c20  give bis-2-(3-methylperi- 
naphtha-l : 3-thiazine)pentamethincyanine iodide, m .p. 183° (decom p.). 
2-M ethylJ>ennaphtha-l : 3 -th iazine (II) and  2-/3-acetanilidovinyl- 
benzoxazole e th iod ide a t  125° afford  lrimethin[2-(3-ethyldihydro- 
benzoxazole)][2-(pcrinaphlha-l: 3-thiazine)], m .p . 165— 168° (decom p.)
[hydrochloride, m .p. 200° {decomp.)]. B y  condensing (II) w ith  th e  
ap p ro p ria te  reag en t, th e  follow ing are  ob ta in ed  : trimelhin[2-(3-
ethyldihydro-4 : 5-, m .p. 190° (decom p.), and  -6 : 7-benzbenzoxazole)]-, 
m .p. 155° (decom p.), -benzthiazole)], m .p . 196° (decom p.), - 4 :  5-, 
m .p. 215° {decomp.), an d  -6 : l-benzbenzthiazole)\-[2-(perinaphtha- 
1 : 3-thiazine)], m .p. 212° (dccom p.) [hydrochloride, m .p . 218° 
(decom p.)]. 2-(3-Ethylbenzoxazole)][2-(3-methyl-, m .p. 202° (de
com p.), and  -ethyl-perinaphtha-1 : 3-thiazine)]trimethincyanine iodide, 
m .p. 173° (decom p.), a re  ob ta in ed  from  th e  carbocyan ine  w ith  M el 
and  E t I  respectively . '■2-p-Dimethylaminoslyrylpcrinaphtha-l : 3- 
diazine, m .p . 213° (decom p.), i ts  hydriodide, m .p. 235—-240° (de
com p.), an d  methomethylsulphate, m .p . 116° (decom p.), a re  ob ta in ed  
from  p-N M c2-C9H 4-CHO an d  (II) o r  i ts  ap p ro p ria te  d e riv a tiv e . T he 
carbocyanines and  d icarbocyan ine  from  (II) a re  ab n orm al in being  
decolorised b y  a lk a li. A b sorp tion  d a ta  for M cOH so lu tions of th e  
dyes a re  recorded  an d  com parisons m ade  w ith  th e  d ihydro-1  : 3- 
th iaz in e , 2 : 4 -benzth iazine , an d  n ap h th a th iazo le  series. F . R . S.

V I I .— A L K A L O ID S .

Senecio a lkaloids. I .  R osm arin ine . (Miss) M. F . R ichardson  
a n d  F . L . W arren  (J.C.S., 1943, 452— 454).— R osm arin ine  (I), isol-
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a te d  orig inally  from  S. rosmarinifoltus, L inn ., h as now  been found  
in  o th e r species. S . hygrophilns, R . A. D yer and  C. A. Sm ., is con-sp. 
w ith  " S .  adnatus," DC., b u t  th e  alkalo id  c o n te n t v a r ie s ;  (I), 
p la ty p h y llin e , an d  an  alkaloid, C 18H 2,O bN, m .p. 175— 176° (corr.), 
[a ]|f —02-4° in  M eOH , hav e  been iso lated  a s  sole c o n stitu e n ts  o r as 
m ix tu res , depending  on s tag e  of grow th, season, and  (South  African) 
d is tr ic t. H y d ro ly sis of (I) gives rosmarinecine, C8H 150 3N  (probab ly  
3 ' ; 4 -d ihydroxy-3-hydroxym ethylpyrro liz id ine), m .p . 171— 172°
(corr.), [a]J? —118-5° [meihiodide, m .p. 195° (corr.)], an d  senecic acid, 
m .p . 151° (corr.), [a]f? - f l l - 8 °  in  E tO H , n e ith e r com pound hav in g  
p rev iously  been o b ta ined  c ry st. P la ty n ec ic  acid  is senecic acid 
lac tone. F . R- S.

Curare alkaloids from  Chondrodendron tomentosum.— See A., 
1944, I I I ,  88.

V I I I .— O R G A N O -M E T A L L IC  C O M P O U N D S .

D iazonium  borofluorides. IV. P rep ara tio n  of copper ary l com 
pounds. F . A. B olth , W . M. W haley , an d  E . B. S ta rk ey  ( / .  Anier. 
Chctri. Soc., 1943,65, 1456— 1457 ; cf. A., 1942,11, 336).— T he reaction , 
A rN .-B F . +  2Cu CuAr +  N 2 +  C uF  +  B F 3, is realised  for A r =  
P h , p- an d  o-N O j-C jH j, an d  * -to ly l in  C 9H 6 or PhM e a t  ~ 7 0 — 85®. 
F o r C uPh and  Cu-C6H 4Me-/> (I) analysis of th e  so lu tion  show s yields 
of CuAr to  be  4— 8%  and  30— 35% , respectively . C uP h  a n d  (I) do 
n o t re ac t w ith  M ichler's ketone. C uPh, b u t  n o t (I), reac ts  w ith  B u B r 
in  C 6H„ or PhM e. Cu a ry ls  a re  hydro lysed  a t  once b y  m oistu re  
an d  w ith  solid  C 0 2 give am orphous com pounds w hich re a c t a t  once 
w ith  a ir. T h ey  are  p p td .,  p ro b ab ly  a s  com plexes, by  d ioxan  or 
E tjO . C jI I jN  p p ts . Cu Ph and  p -nitrophenyl tripyridine (II), w hich 
arc  blue an d  stab le  in a ir, even a t  110°, b u t  in  bo iling  H 30  Cu is  p p td . 
from  (II). C uP h  an d  C u-C ,H 4-NO2-0 w ith  CHX1-COC1 give good 
y ields of C H 2Cl-COAr. T h e  significance of th ese  re su lts  for various 
d iazonium  reac tio n s is no ted . R . S. C.

Solvents in  organom etallic  chem istry . A. H . H au b e in  (Iowa Slate 
Coll. J . Sci., 1943, 18, 48— 5 0 ; cf. C., 1944, P a r t  1).— T he o rders 
of s ta b il i ty  of L il t  com pounds in E t 20  an d  of R 20  com pounds in 
p resence of L iB u, L iB u L  an d  L i-C H M eE t w ere de te rm in ed  b y  dif
ference be tw een  th e  to ta l  a n d  inorg . base  form ed on hydro lysis. 
C leavage b y  L i com pounds of e th e rs  co n ta in in g  N R 2-CH2- can  be 
used to  in tro d u ce  th is  group  in to  a  large  no. of m ols. F . R . G.

M ercurated  a liphatic  n itriles.— See B ., 1943, I I I ,  280.
Selenium  com pounds.— See B ., 1943, I I ,  343.
B orohydrides of gallium .— See A., 1944, I ,  22.

I X .— P R O T E IN S .

N ature  of form aldehyde com pounds of proteins. K . H . G ustavson  
(Kolloid-Z., 1943, 103, 43— 54).— T he tan n in g  effect of C H 20  on 
p ro te in s is discussed. F ib ro u s p ro te in s, e.g., collagen (I), a re  m ore 
easily  stu d ied  th a n  H 20 -so l. p ro te in s, since th e y  h av e  m easurab le  
p ro p erties  a lte red  b y  C H 20  tre a tm e n t. P ro p e rtie s  s tud ied  are  tem p , 
of con trac tio n , sw elling in  H aO, an d  deg rad a tio n  b y  try p sin . In  
d il. C H jO  so lu tions irreversib le  C H 20  fixation  is due to  th e  e-N H ,- 
g roups of lysine  in  th e  p H  range 5— 8, an d  th e  N H ?-groups of a rg in ine  
a t  p H  > 8 .  In  conc. so lu tions secondary  reac tio n s occur. C H aO 
com bines w ith  p a r t ly  d eam in ated  (I) freed from  p rim a ry  N H S groups, 
b u t  does n o t have  a  tan n in g  effect. T h u s th e  C H 20  a tta c h e d  to  N H 2- 
groups of a rg in ine residues does n o t s tab ilise  (I) chains b y  cross- 
lin k in g ; tan n in g  b y  C H 20  re su lts  from  fo rm atio n  of cross-linkings 
betw een s-N H 2-groups of ly sine  in  ne ighbouring  chains. I n  acid 
so lu tions n a tiv e  (I) show s a  tan n in g  effect a t  h igh  C H 20  concn., b u t  
d eam in ated  (I) is unchanged . C H 20  fixation  is a  slow  reac tio n  in 
th is  case. C H 20  is also tak e n  u p  by  p ep tid e  groups, b u t  is  n o t th en  
involved in  cross-linking and  stab ilis in g  th e  s tru c tu re . C H ,0  is also 
effective in  org. so lven ts. R . H . F .

Complex fo rm ation  betw een syn thetic  detergents and proteins.
F . W . P u tn a m  an d  H . N e u ra th  (J. Biol. Chem., 1943, 150, 263—  
2 64 ; cf. L u ndgren  et al.. A., 1943, I I I ,  838).— C ryst. horse 
se rum -album in  is  p p td . on  th e  acid  side (com plex fo rm atio n  b u t  
no  p p tn . occurs on th e  a lka line  side) of th e  isoelectric  p o in t b y  N a  
dodecyl su lp h a te  (I) w hen th e  ra tio  of p ro te in  to  (I) ranges from  
5 : 1 to  2-5 : 1, a ll th e  (I) being  bound  b y  th e  p ro te in . E xcess of (I) 
causes d isso lu tion  of th e  p p td . com plex, b u t  p ro te in  recovered  from  
th e  so lu tion  does n o t  differ in  so lub ility  an d  e lectrophore tic  p rop erties  
from  th a t  recovered from  th e  p p t.  T h e  m ax. concn. of (I) requ ired  
fo r com plete  p p tn . (144 mois, p e r  g. of p ro te in  x  10s) corresponds 
closely w ith  th e  to ta l  acid -b ind ing  cap ac ity  of the  p ro te in . P ro te in  
recovered from  th e  com plex a f te r  rem oval of d e te rg en t w ith  BaCl2 
is  e lectrophore tica lly  hom ogeneous b u t  th e  hyd ro d y n am ic  vol. is 
d im inished to  75%  of th e  orig inal val. an d  th e  m o b ility  a t  p H  7-6 is 
increased sligh tly . M easurem ents of v isco sity  show  th a t  d é n a tu r
a tio n  occurs on  b o th  sides of th e  isoelectric  p o in t. T he d en a tu rin g  
pow er of (I) is th a t  of CO (N H 2)2 or guanidine. W . McC.

C onstitu tion  of p ro teins. D em onstration  [of th e  presence] of 
po rphyrin  complexes, pyridine rings, and  e lem entary  [characteristic  ?] 
com plexes. N . T roensegaard  (5 Nordiske Kcmikermode, 1939, 232). 
— P ro te in s  a re  a ce ty la te d  a n d /o r  h y d ro g en a ted  in  H 20 -free  solvents 
(no details) to  p ro te c t th e m  d u rin g  hydro lysis. T h e  p ro d u c t is 
h ydro lysed , in  th e  cold, g iv ing  acid ic  an d  basic  frac tions, th e  la tte r  
co n ta in in g  p iperazines, pyrro les, an d  (from  som e pro teins) piperidine. 
T he acid  frac tio n  co n ta in s com plexes c h a rac te ris tic  of th e  original 
p ro te in  : g liad in  gives C10H u O3N 2 or C10H 12O3N 2. M. H . M. A.

Coloured m etallic  com plexes of k e ra tin  and  fibroin. B. Nilssen 
(5 Nordiske Kemikermode, 1939, 234— 236).— T he co loration  given 
w ith  H N O j an d  k e ra tin  o r fibro in  is due  to  conversion  of ty rosine  
residues in to  o -qu inonem onoxim e residues w hich  give lakes w ith 
h e av y  m eta ls . M. H . M. A.

X .— M IS C E L L A N E O U S  U N C L A S S IF IA B L E  

S U B S T A N C E S .

Crystalline b a riu m  acid heparinate . M. L . W olfrom , D . I . Weis- 
b la t, R , J .  M orris, C. D. D eW alt, J .  V. K arab inos, an d  J . McLean 
(Science, 1943, 97, 450).— T he follow ing m olar ra tio s  w ere estab
lished : anhydrohexosam ine  : anhydrohexuron ic  acid  : S 0 3 : B a  =  
2-0 : 1-9 : 6-0 : 3-0; N : S : B a  =  2 : 6 : 3 .  S u m m ation  of these  data 
(89% ) does n o t p reclude th e  possib le presence of a n o th e r constituen t. 
¿-G lucosam ine, th e  N H 2-group of w hich  is n o t ace ty la ted  an d  not 
free, w as identified  in  th e  h y d ro ly sa te  of th e  acid  B a  sa lt. R epeated 
c ry s ta llisa tio n  from  w arm , dil. A cO H  d estro y s th e  an ticoagu lan t 
pow er, an d  is accom panied  b y  th e  ap p earance  of a  free N H 2-group. 
P ro longed  d ry in g  and  dil. H 20 2 also in ac tiv a te  th e  sa lt. E . R . R .

D erivatives of lonchocarpic acid. H . A. Jo n es a n d  H . L. Haller 
(J. Org. Chem., 1943, 8, 493— 496).— In  sp ite  of th e ir  closely related 
origin, no  close re la tio n sh ip  ex is ts  betw een  lonchocarpic acid  (I) and 
ro tenone ' (II). I t  is q u ite  p robab le  th a t  th e  c h a rac te ris tic  chrom an- 
chrom anone sy s tem  p re sen t in  (II) is a b se n t from  (I). (I), obtained
from  a n  unknow n species of Lonchocarpus, has  u su a lly  m .p . 203— 
204° (corr.) w hen c ry st. from  E tO A c and  220— 221° (corr.) when 
c ry st. from  E tO H . I t  is converted  b y  N aO A c an d  boiling  Ac20  into 
diacetyl-lonchocarpic acid, m .p . 154°, w hich is insol. in  aq. a lk a li and 
w hen  hydro lysed  b y  a lk a li gives (I), alkali-insol. m ate ria l, an d  alkali- 
sol. resin  w hereas i t  affords a n  unpurified  p ro d u c t w ith  KO Ac in  abs. 
E tO H . I t  is ind iffe ren t to w ards C H 2N 2 in  M eO H  or E t aO. M ethyl- 
a tio n  of (I) b y  C H 2N 2 in  E t , 0  gives methyl-lonchocarpic acid, m.p.
210— 212°, w hereas in  M eOH th e  p ro d u c t is dimethyl-loncliocarpic 
acid, m .p. 150— 151°; b o th  p ro d u c ts  a re  insol. in  a lka li an d  do not 
y ield  an  alkali-sol. p ro d u c t w hen hydro lysed  b y  K O H -M eO H . 
M e2S 0 4 ap p ears to  give a  m ix tu re  of m ono- an d  di-acid. C atalytic 
h ydro g en atio n  ( P t0 2 in  E tO H ) of (I) leads to  tetrahydrolonchocarpic 
acid, m .p. 239—-240° (diacetate, m .p. 192— 192-5°; Me,, m.p.
211— 212-5°, and  Mc2, m .p. 166—-167°, d e riv a tiv es). O x ida tion  of 
(I) b y  I  in E tO H  co n ta in in g  K O A c does n o t give a  recognisable 
p ro d u c t, w hereas />-0H-C6H p C 0 2H  is ob ta in ed  in  ~ 2 5 %  y ield  by 
use  of H 20 2 in  a lk a lin e  so lu tion . PC15 and  SOCl2 do n o t re a c t with 
(I). H . W.

Scandenin, a  constituen t of the  roots of Derris scandens. E . P. 
C lark  ( / .  Org. Chem., 1943, 8, 489— 492).— E x tra c tio n  of th e  powdered 
a ir-d ried  roo ts  of D. scandens gives scandenin (I), C26H 20O 6, m.p. 
231°, lonchocarpic acid, m .p . 223° (corr.), so ftens a t  200— 205°, and 
sm all q u a n tit ie s  of a  th ird  sub stan ce  w hich b y  reason  of i ts  solubility 
in  a lka li, i ts  m .p. 190°, an d  beh av io u r in  th e  D u rh am  te s t  is regarded 
as ro b u stic  acid . R o tenone  is n o t  observed an d  th e  substances 
iso la ted  do n o t ap p ear to  belong to  th e  ro tenone  group  of fish poisons. 
(I) co n ta in s 1 OMe an d  2 O H  since i t  read ily  gives a  diacetate, m.p. 
150°, an d  is converted  b y  C H 3N 2 in to  a  Me, ether, m .p. 129°, in poor 
yield . A lthough  an  oxim e or sem icarbazone could  n o t be  obtained 
i t  p ro b ab ly  co n ta in s a  £-O H -C sH 4-CO since i t  gives th e  corresponding 
acid  w hen oxidised  b y  a lk a lin e  H 20 2. I t  abso rbs ~ 3  m ols. of Hs 
w hen  h y d ro g en ated  in  E tO H  co n ta in ing  P t 0 2. I t  is  somewhat 
acidic, d issolving in  dil. a lkalis . I t  gives a  re la tiv e ly  sp a rin g ly  sol. 
N a  a n d  K  sa lt. I t  fails to  give th e  reac tio n  for a  2 : 2-dim ethyl-As- 
chrom ene system .

Helvolic acids C32H 440 8, m .p. 212°, [a]^° -4 9 - 4 °  in  CHCl, (Me ester, 
m .p. 261°).— See A., 1943, I I I ,  917. 

Aspergillic acid, C12H 20O2N2.— See A., 1943, I I I ,  916.

A -R ay  diffraction da ta  on fe rritin  and  ep o ferritin .— See'A ., 1944, 
I ,  5.

X I . — A N A L Y S IS .

Spectrophotom etric analysis of m ulticom ponent m ixtures.—See 
A ., 1943, I, 319.

F or a b s tra c ts  on  analysis, see C., 1944, P a r t  1.
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ER R A TA .

A bstrac ts  A I I ,  1943.

For (II) read (I). 
For (II) read (HI).
After " isohellebrinate ’’ insert (IV).
After “  -an isy l- ”  insert " A " .
The formula for "flavazole ”  should have a double linking between N  and C<a,. 

A u th o r In d ex , D ecem ber, add R . R . D avies, 365. A lso to  H . H . H odgson  add 365.

Colum n L ine
353 26
357 10

12
364 25
393
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A N A L Y S I S  

b e f o r e  

l a b e l  is  p r i n t e d

Y o u  a r e  i n v i t e d  t o  c o m p a r e  t h e  a b o v e  
a c t u a l  b a t c h  a n a l y s i s  w i t h  t h e  p u r i t i e s
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