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R elative  velocity  of ch lo ro a lk y la tio n  of o lefm es.
—See A., 1940,1, 260.

G rig n a rd  sy n th eses  of h a lo g en  d eriv a tiv es  
of ethy len ic a lcoho ls. G. I .  S c h t u k in  (J. Gen. 
Chem. Russ., 1940, 1 0 , 77— 81).— CH2 AcC1 and 
CH2:CH-CH2-MgBr in E t20  a t - 1 0 °  afford a-chloro- 
$-melhyl-As-penten-$-ol, b.p. 159°, which with KCN 
in E tO H  gives a-cyano-fi-inelhyl-^-penlen-fi-ol, b.p. 
112°/17 mm. The following are obtained similarly : 
<x-cMoro-$-chloromethyl-As-penlen-$-ol, b.p. 82-5°/14 
mm., from CO(CH2Cl)2, y-bromo-$-methyl-§-allyl-t£- 
hcpten-S-ol, b.p. 115— 116°/18 mm., from 
CHPr^Bi-COoEt, and a.-bromo-$-phenyl-h.s-penlen-$-ol, 
decomp, a t the b.p., from COPlrOHoBr. R. T.

P re p a ra t io n  of e s te rs  in  p re sen ce  of m a g ­
n e s iu m  ch lo ride . P. A. P e t iu n in  (J. Gen. Chem. 
Russ., 1940, 1 0 , 35—38.).—Esters are obtained in 
60—70% yield from aliphatic acid-alcohol mixtures 
in presence of anhyd. MgCl2 (2 hr. a t the b.p.). In 
these conditions BzOH gives only 20—27% yields of 
ester. R. T.

D irec t e s te rif ica tio n  of h ig h e r  fa tty  ac id s  w ith  
g lycero l. I . F o rm a tio n  of m o n o - an d  d i­
g ly cerid es, an d  th e ir  sep a ra tio n . S. K aw ai and 
H. N o b o r i  (J. Soc. Chem. Ind. Japan, 1940, 43, 
59js).—Esterification was almost complete in 3 hr. 
with 1 mol. of fa tty  acid [lauric (I), stearic (II), oleic 
(III)] to  0-8—1-4 mol. of glycerol a t 230—240°; 
prolonged heating (15—20 hr.) was necessary a t 170— 
180°. Glycerides from (I) and (III) were mainly 
mono- and di- with a  small amount of tri-glyceride. 
Those from (II) were mainly tri- and di- with a small 
am ount of mono-glycei'ido. Glycerides obtained by 
prolonged heating a t 170— 180° contained less mono- 
and di-glyceride than  those obtained a t 230—240° 
for 3 hr. 85% E tO H  was used to  separate glycerides 
of (I) and (II) but 80% E tO H  was more effective for 
those of (III). E. M. F.

L actic  e s te rs  : p re p a ra tio n  an d  p ro p e rtie s .
L. T. S m it h  and H. V. C lab o rn  (Ind. Eng. Chem., 
1940, 3 2 , 692— 694).— The prep, of lower alkyl 
lactates (cf. Bogin et al., B., 1934, 637) is improved by 
using a large excess of alcohol, and removing this and 
H 20  a t low temp, in vac. (column). Na or Ca lactate, 
the alcohol, and a slight excess of H 2S 0 4 are used, for 
Bu° to lauryl esters, with C6 H 6 or PhMe to remove 
H 20 . For higher esters, lactic acid without H 2S 0 4 

is used. The following are apparently new : iso- 
amyl, b.p. 82°/7 mm., n-hexyl, b.p. 75°/2 mm., 
$-ethoxy-butyl, b.p. 104°/12 mm., and -hexyl, b.p. 
112°/3-6 mm., lauryl, b.p. 150—153°/4 mm., and 
phenylethyl lactate, b.p. 124°/4 mm. These with keten 
(cf. A., 1940, II , 5) give n-hexyl, b.p. 135°/17 mm.,

$-ethyl-butyl,h.\>. 127°/14 mm., and -hexyl, b.p. 145°/ 
13 mm., lauryl, b.p. 165°/4 mm., and phenylethyl 
a-acetoxypropionate, b.p. 139°/4 mm. The prep, of 
glycol monolactate, b.p. 140°/10 mm., and of glycerol 
monolactate, is described. Stearyl lactate has b.p. 
180° (decomp.)/2 mm. E . W. W.

A ction  of so d iu m  a lk o x id es  on e th y l s -d ie th - 
oxysuccina te . I. I s o m e r isa tio n  of ethy l d-s-  
d ie th o x y su cc in a te  in to  ethy l n.s-diethoxysuccin- 
a te . S. F u k u n a g a  (Sci. Papers Inst. Phys. Chem. 
Res. Tokyo, 1940, 37, 137— 142).— 
íü-[CH(0Et),C02E t]2, b.p. 156—157°/26 mm., with 
warm N aO E t-E tO H  gives E t as-diethoxysuccinate, 
b.p. 147— 148°/25 mm., nearly quantitatively, hydro­
lysed (warm EtOH -N aOH ) to the acid (Ca, -f-H<,0, 
and Ba, -\-H20, salts), which when heated (water- 
bath) alone, or with dil. HC1, or when kept in vac. 
gives C02H-C0-CH2-C02H. J . L. D.

D e te rm in a tio n  of d eh y d ro asco rb ic  ac id .—See 
A., 1940, I I I , 515.

R eac tio n  of o r th o -e s te rs  w ith  a ldehydes. H. W.
P o s t  (J. Org. Chem., 1940, 5, 244—249).—Com­
parativo data on the yields of acetals obtained by the 
interaction of an aldehyde with an aliphatic ortho­
ester in presence of a little H 2S 0 4 as catalyst show th a t 
polymerised aldehydes do not so react. The highest 
yields are obtained from PhCHO followed by MeCHO 
and EtCHO. CH(OEt)3, CH(OPh)3, and CH(OBu) 3 

are decreasingly effective. CMe(OEt) 3 does not 
behave similarly. Aldehydes such as CHPhlCH'CHO 
and CHMelCH-CHO polymerise under these con­
ditions .without perceptible further reaction. 
MeCHO yields the corresponding dithioacetals with 
HCO-SEt and HCO-SPr. H. W.

G a tte rm a n n  sy n th es is  of a ld eh y d es. A. G. 
M is t r e t t a  and F . F . N o r d  (Nature, 1940, 1 4 5 , 
387).—Yields obtained with CGH 6, PhMe, PhEt, 
cumenc, etc. as solvents in this synthesis, using 
A1C13, NaCN, and dry HC1, give an indication of a 
rule connecting solvent and yield. L. S. T.

P re p a ra t io n  of sem ica rb azo n e s  by  fu n c tio n a l 
exchange. B. A n g l a  (Ann. Chiin. Analyt., 1940, 
[iii], 2 2 , 10— 15).—Semicarbazones are obtained from 
CMe2’.N-NH,CO-NH2 and the requisite aldehyde or 
ketone generally in aq. EtO H  containing AcOH but 
frequently in neutral medium if COMe2 is removed 
by evaporation or by passage of C 0 2 in the cold. 
The application of the method to the semicarbazones 
of heptaldehyde, cinnamaldehyde, citronellal, furfur- 
aldehyde, COMeKVH.g, and menthone is described.

H. W.
A ction  of p h o sp h a te  on h ex o ses . IV. F o rm ­

a tio n  of lac ta ld eh y d e  co n cu rre n tly  w ith  aceto l.
243
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R. G oto  (Bull. Chem. Soc. Japan, 1940, 15, 103— 
106).—In  the distillation of acidified K  phosphate 
with glucose (I) (Nodzu et al., A., 193S, II, .172), 
some OH-CHMe-CHO (II) is formed. The equilibrium 
acetol (III) (II) (shifted to  the left, a t least in 
the phosphate system) makes it uncertain whether 
(II) or (III) is the precursor in the cleavage of (I) to 
AcCOoH. E. W. W.

C h arac te risa tio n  of c a rb o h y d ra te s . I. O xid­
a tio n  of a ldoses by  hypo iod ite  in  m e th an o l. II . 
Id en tifica tio n  of seven a ld o m o n o sacch arid es  as 
b enzim inazo le  d e riv a tiv es . S. M o o r e  and K . P. 
L in k  (J. Biol. Chem., 1940, 1 3 3 , 293—311).—Aldo- 
hexoses and -pentoses are converted into the aldonic 
acids by I-K O H  in MeOH free from COMe2 but 
containing a little H 20  a t ~40°. When cold, nearly 
pure K salts are pptd. in the following yields : from 
glucose 92, galactose 85, arabinose 83, mannose 30, 
xylose 8 , lyxose and rhamnose 0%. Addition of 
B aI2 ,2H20  in MeOH ppts. the residual acid quantit­
atively as crude Ba salt. These salts are condensed 
separately with o-C0H 4(NH2 ) 2 by HC1-H3P 0 4 a t 135° 
(with HCl-ZnCl2 a t  180° for xylose), giving 60—80% 
yields of benziminazoles, which, if sol., are pptd. as 
Cu derivatives and recovered therefrom by H 2S. 
These in conjunction with their derivatives are better 
suited than are osazones etc. for characterisation of 
the sugars. Benziminazoles are reported (if new, the 
sugar is italicised) from /-arabinose, m.p. 235° (de­
comp.), [a] +49-5° (hydrochloride, m.p. 230°;
picrate, m.p. 158°), ¿-galactose, m.p. 245° (decomp.), 
[a] +43-3° (+44-4° in HC1) [hydrochloride, m.p. 
202—204°; picrate, m.p. 217° (decomp.)], ¿-glucose, 
m.p. 215°, [a] +9-6° (4-9-4° in HC1) [hydrochloride, 
m.p. 180°; picrate, 203° (decomp.)], d -lyxose, m.p. 
189°, [a] —12-8° (hydrochloride, m.p. 191°; picrate, 
m.p. 95—99°), ¿-mannose, m.p. 227° (decomp.), [a] 
—22-0° [hydrochloride, m.p. 101— 150°; picrate, 
m.p. 205° (decomp.)], 1 -rhamnose, m.p. 207°, [a] 
+27-4° (hydrochloride, m.p. 173—175°; picrate, m.p. 
168°), and d -xylose, m.p. 224°, [a] -j~64-8° (hydro­
chloride, m.p. 200—202°; picrate, m.p. 191°). [a] 
are [a jff in 5% aq. citric acid. Fructose gives only a 
little of the ¿-arabinose derivative. R. S. C.

P ro p e r tie s  of 3 : 6 -an h y d ro g a lac to se . W. N.
H a w o r t h , J . J a c k s o n , and F. S m it h  (J .C .S ., 1940, 
620—632).— 3 : 6 -Anhydromethylgalactopyranosides 
and their methylation products are prepared. The 
stable 5-membered anhydro-ring is probably respons­
ible for some of the peculiar properties of 3 : 6 -  
anhydrogalactosc and its derivatives. The 6-p-

m p. 188°, [a] ',7 +118° in 
A., 1933, 492), of a-methyl-

toluenesulphonate, new 
C5H 5N (cf. Olile el al.,

c h 2
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W ith MeI-Ag20-C0M e2, (I) gives liquid 2 : 4-dimethyl- 
3 : 6-anhydro-a.-methylgalactopyranoside (II), b.p. 90° 
(bath)/0-01 mm., [a]Jf +  99° in E t 20 , which on 
keeping slowly changes (incompletely) into the 
fi-form (III), m.p. 83°, [«]}? —77° in H 20 , —87° in 
CHC13. This a -> (3 change, also effected by dry 
HC1, by HBr, by HC1 in EtO H  or E t20  (cf. A., 1939, 
II, 99) or in MeOH, apparently does not involve 
intermediate formation of a free reducing group. 
X-Ray examination shows (III), and ebulliometry 
(II) and (III), to  be monomeric. [The enantiomorph 
of (III) has been obtained by Hands et al. (A., 1939, 
II , 50) and by Percival et al. (ibid., 142).] The 
structure of (III) is established (cf. Percival et al., 
loc. cit.) by its prep, from Ag20-M el and 
3 : 6-anhydro-fi-methylgalactopyranoside (IV), m.p. 
119°, [a ]],8 —115° in H 20 . (IV) is obtained either 
(a) by conversion of galactose 6 -p-toluenesulphonate, 
through its tetra-acetate, m.p. 107°, [a]D + 42° in 
CHC13 (cf. Ohle et al., loc. cit..), into a-acetobromo- 
galactose 6 -p-toluenesulphonate, m.p. 149° (decomp.), 
[a]?,“ +165° in CHCI3 , which (Ag2C03) gives $-methyl- 
galactoside 2 : 3 :  4 -triacetate G-'p-toluenesuljihotiate,
[a]¡f   (-2-5° in CHCI3 , which gives (Na-MeOH)
'¿-methylgalactopyranoside 6-\>-tolxienesulplionate, m.p. 
137°, [a]D ~  —-3-5° in C5H 5N, converted by N-NaOH- 
EtO H  into (IV ); or (6 ) from ¡3-methylgalaetoside 
6 -bromohydrin triacetate (Schlubach et al., A., 1932, 
369), which with Na-MeOH gives {i-methylgalactosida 
6-bromohydrin, m.p. (-|-dioxan) 106° (sinters a t 75°), 
[“Id +11° in H 20 , converted by N-NaOH a t 80° 
into (IV).

W ith dil. acid, (II) and (III) are easily hydrolysed. 
W ith 0-1n-H2S0 4 a t  100°, (II) and (less rapidly) (III) 
give aldehydo-2 : i-dimethyl-3 : 6-anhydrogalactose (V), 
m.p. 1 1 2 ° [in one prep, only, from (III)], b.p. 150° 
(bath)/0-03 mm., [a]],0 +24° in H 20 . (V), which
has the usual aldehydic properties, with N H 2Ph in 
boiling EtOH, gives its anilide, m.p. 123°, [a]}“ -> 
+56° in EtOH. Aq. Br oxidises (V) (in the presence 
of basic PbC03, followed by H 2S and A g,0) to 3 : 6 - 
anhydrogalactonic acid (VI), m.p. 152°, [a]]f + 6 6 ° 
[which with CH2N2 yields its Me ester (VII), m.p. 
51°> [“]}? +67° in H ,0  (cf. Forbes et al., A., 1940, 
II , 35)], or (after treatm ent with Ag20  and H,,S, and 
distillation) to  a mixture of (VI) and the corresponding 
lactone (VIII), b.p. 140—150° (bath)/0-01 mm., [a]J>4 
+ 4 ° (const.) in H 20 . Slow evaporation in air of a 
solution of (VIII) gives (VI) of m.p. 152°, [a]},5 —6 6 ° 
in HoO. W ith MeOH-NH 3 a t - 5 ° ,  (VII) or (VIII) 
gives the amide, m.p. 151°, [a]},7 + 81° in H 20 . (VI) 
heated above its m.p. (4 hr.) and distilled gives some

CH
MeO
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H
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galactopyranoside (di--p-toluenesulphonate•, m.p. 148°, 
[a]{> + 6 8 ° in C5H 5N) with N-NaOH in EtOH a t 60° 
followed by neutralisation with C 0 2 gives 3  : 6 - 
anhydro-a-methylgalactopyranoside (I) (loc. cit.).

(VIII). The stability of the 3 : 6 -anhydro-ring is 
shown by the prep, of (VI) from (II) and HNO, 
^  1-42) a t 50—80°.

W ith excess of 0-5— 1 % MeOH-HCl a t room temp., 
(II) and (somewhat less readily) (III) both give the 
relatively strainless 2 : i-dimethyl-3 : 6-anhydrogalact-
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ose M e2 acetal (IX), m.p. 36°, b.p. 95° (bath)/0-02 
mm., [a]“  + 36° in H 20  [purified through the p -nitro- 
benzoate (X), b.p. 215° (bath)/0-03 mm.]. W ith 
gaseous HC1 or HBr, (IX) rapidly yields (III). Simi­
larly, (I) or (IV) with MeOH-HCl, followed by 
Ag2C 03, gives 3 : 6-anhydrogalactose M e2 acetal (XI), 
[“Id +36-5° in H 20  [ 2 : 4 :  5-tri-^-nitrobenzoate (XII), 
m.p. 112?]. The open-chain structures are assigned 
to  (IX) and (XI) because of the formation of (X) and
(X II), and of the hydrolysis of (IX) and (XI) by
0-1n-H 2S 0 4 respectively to  (V) and to  aldehydo-3 : 6 - 
anhydrogalactose (X III), a glass, [a]D +24° in H 20 . 
This is also obtained from (I) or (IV) and 0-1n-H2S 04. 
(IX) is directly converted by HC1 or H B r in air into
(III) with the elimination of 1 Me. Both (IX) and
(XI) on m ethylation (Ag20-M el, MeOH-HCl, Ag2C03) 
give 2 : 4 :  5-trimethyl-2, : 6-anhydrogalactose Me2 
acetal (XIV), b.p. 120° (bath)/0-03 mm., [ o f  +41-0° 
in H 20 . Hydrolysis (0-01n-H2S0 4 a t 100°) of (XIV) 
yields 2 : 4 :  5-trimethylaldehydo-3 : 6-anhydrogalactose
(XV), b.p. 105° (bath)/0 -02 mm., [«]» + 41° in H 20. 
W ith aq. Br, (XV) gives 2 : 4 :  5-trimelhyl-3 : 6-an- 
liydrogalactonic acid (XVI), [a]]J + 64° (brucine salt, 
m.p. 114°, [a]D 3° in H 20). W ith E t20-C H 2N2,
(XVI) gives its Me ester, b.p. 115° (bath)/0-03 mm., 
[“]» +67° in H 20 , also obtained by complete m ethyl­
ation of the Me ester, b.p. 160—170° (bath)/0-03 
mm., [a]D + 38° in H 20 , of 3 : 6-anhydrogalactonicacid, 
[“]» + 33° in  H 20 , prepared by Br oxidation of (XIII).

The above reactions are discussed in relation to the 
cyclic and dicyclic ring systems involved, and to the 
stability of these. E. W. W.

C ry sta llin e  fi'-ch loroethyl-p-d-glucoside. J .
C o m pt o n  (Contr. Boyce Thompson Inst., 1939, 11, 
21—23).—-p'-Chloroethyl- p-ci!-glucoside tetra-acetate 
(I) (slightly modified p re p .; cf. Jackson, A., 1938, II , 
174) with Ba(OMe) 2 in MeOH for 20 hr. a t 5°, followed 
“by the calc, am ount of H 2S 04, gives (slowly from 
EtOAc) cryst. fi'-chloroethyl-fi-d-glucoside (II), m.p. 
70—71°, [a]”  — 29-0° in H 20 , reaeetylated in CSH 5N 
to  (I). W ith Raney Ni in E tO H  containing aq. 
NaOH, and H 2 a t 3 atm ., followed by G02 and 
acetylation of the product, (II) gives ethyl-S-c?- 
glucoside tetra-acetate.' E . W. W.

S y n th e s is  of o -ch lo ropheno l-p -d-g lucoside .
L. P. M il l e r  (Contr. Boyce Thomson Inst., 1939, 
11, 25—27).—By the method of Helferich et al. (A., 
1933, 379), o-C6 1I4C1-OH (I), glucose penta-acetate, 
and j?-C6H 4Me.-S03H a t 115—125° give [after removing 
(I) in H 20  in vac. a t <30°] the tetra-acetate. (II), m.p. 
150-5—151° (corr.), [a]?,3 —44-6° in CHC13, of o-chloro- 
phenol-fi-d-glucoside (III), m.p. 171— 171-5°, [a]“  
—65-3° in  EtO H. Ba(OMe)2-MeOH converts (II) 
into (III), which with Ac20 -C 5H 5N gives (II). 
Emulsin hydrolyses (III), liberating (I). The product 
from gladiolus corms (cf. Miller, A., 1938, I I I ,  966) 
and (I) gives on acetylation a product of m.p. m.p. 
of (II). E . W. W.

A ceto lysis of c a rra g een  m u cilag e . T. D il l o n  
and P. O ’Co l l a  (Nature, 1940, 145, 749).—Acetyl­
ation (AcOH and Ac20 ; catalyst, S 0 2 and Cl2) of the 
mucilage and removal of Ac yields two polymeric 
■carbohydrates, (C6H 10O5)„, probably galactans, one 

o *  (a ., n . )

sol. in cold and the other in hot H 20 . The latter 
gives a wine-red colour with I. L. S. T.

M eth y la tio n  of ch o n d ro sam in e  h y d ro ch lo rid e .
P. A. L e v e n e  (J. Biol. Chem., 1940, 133, 767).—On 
m ethylation of chondrosamine penta-acetate with 
Me2S 0 „  the methylpyranoside is formed.

E. M. W.
A m in o -ac id  an d  p ep tid e  e s te rs  of choline as 

p o ss ib le  an a lo g u es of th e  oxytocic h o rm o n e  of 
th e  p o s te r io r  lobe of th e  p i tu ita ry  g lan d . I.
J . M. G u l l a n d , M. W- P a r t r id g e , and S. S. R a n d a l l  
(J.C.S., 1940, 419—425).—Choline chloride (I) and 
glycyl chloride hydrochloride in vac. a t 100° (4 hr.) 
give, via the platinichloride, m.p. 238°, glycylcholine 
chloride hydrochloride, m.p. 241—242° (cf. Dudley, 
J.C.S., 1921, 119, 1259) (flavianate, rufianate, and 
picrolonate). W ith glycylglycyl chloride hydro­
chloride, (I) similarly gives, via the picrolonate, 
glycylglycylcholine chloride hydrochloride (+ 3 H 20), 
m.p. 12S—130°. N E t2 '[CH2]2'OBz and M el in 0 6H 6 
give methyldiethyl-$-benzoyloxyethylammonium iodide, 
m.p. 128° (corresponding chloride, m.p. 129°). Lauryl 
chloride (II) and N E t2-[CH2]2-OH (III) in CHC13 give, 
after washing with N aH C03, p-diethylaminoethyl 
laurate, b.p. 194°/12 mm. (hydrochloride, m.p. 109°), 
which with Mel gives viethyldiethyl-$-lauryloxyethyl- 
annnonium iodide, m.p. 70°. NMeg-fCHJ^OBz 
(hydrochloride, new m.p. 151°) with Mel gives benzoyl- 
choline iodide, m .p. 243—244° (decomp.), converted 
by AgCl in E tO H  into the chloride, new m.p. 206— 
207° (decomp.) (cf. Eourneau et al., A., 1914, i, 938). 
NMe2-[CH2]2-OH (IV) and (II) give -dimethylarnino- 
ethyl laurate, b.p. 193—194°/13 mm. (hydrochloride, 
m.p. 143— 144°), which with M el gives laurylcholine 
iodide, m.p. 161—162° (corresponding chloride, m.p. 
54°). This has some oxytocic activity (tested by 
contraction of the isolated uterus of the virgin 
guinea-pig) a t a dilution of 1 /2 0 0 ,0 0 0 , b u t larger doses 
appear to  be toxic. PC I- and (S*CH2 'C 0 2H ) 2 (V) in 
E t ,0  a t < 0 °  give dithiogiycollyl chloride, an unstable 
oil” which with (IV) in CHC13 a t 0° forms di-(£-dimethyl- 
aminoethyl) dithiogly collate, an oil [also obtained from
(IV) and (V) with HC1 in C2H 2C14], converted by Mel 
in C6H 6 into the dimethiodide (dithiogiycollyl- 
choline iodide), (S-CH2,C02-[CH2]2,NMe3I)2, m.p.
156—157°. The chloride of carbobenzyloxylglycine 
(VI) and (III) in CHC13 give the p-diethylaminoethyl 
ester (VII) of (VI). The methiodide of (VII) with 
P H 4I  in  AcOH with HC1 (10 hr.) gives an iodide 
hydriodide, converted into methyldicthyl-$-glycyloxy- 
ethylammonium dirufianate, m.p. 259—260° (decomp.; 
darkening from 230—235°). Carbobenzyloxycystinyl 
chloride (VIII) and (IV) give an oily ester, converted 
by Mel in C6H„ into di-($-diethylaminoethyl)carbo- 
benzyloxycystine dimethiodide, 
[S-CH2-CH(NH-C02CH2Ph)-C02-[CH2]2-NEt2MeI] 2 

(+ 5 H 20), deliquescent, m.p. 67—77° (evolves gas a t 
~ 9 2 ° ; chars a t 150°). W ith OH-[CH2]2-Br and 
C5H 5N, (VIII) in CHC13, first a t  room temp, and then 
a t  the b.p. ( 2  min.), gives $-broinoethylcarbobenzyl- 
oxycystine (IX),
[S;CH2-CH(NH-C02-CH2Ph)-C02-[CH2]2-Br]2, m.p. 
8 6 —8 8 °, w h ich  with NHMe2 in CgHg a t 60° yields 
$-dimethylaminoethylcarbobenzyloxycystine (X), an oil,
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which forms a dimethiodide (carbobenzyhxycystinyl- 
choline iodide) (XI), m.p. 140—142°, also obtained 
from the fi-iodoethyl analogue of (IX) with NMe3 in 
C„Hb [(IX) w ith ' NMe3 gives the dibromide, m.p. 
—235°], or, m.p. (+ 2 H 20) 70—79° (sinters 64°; 
chars a t 150°), from (IV) and (VIII) in CHC13 a t  0°, 
followed by treatm ent with aq. NH 4H C 03, and action 
of Mel on the resulting (X). PH 4I  and (XI) in COMe2 
with HC1 a t 40° give cysteylcholine iodide hydriodide
(XII), m.p. 83—85° (decomp.) (sinters 74—75°; 
chars a t 150°), which in E tO H  with 0 2 forms cystinyl- 
choline iodide hydriodide (X III), a glass. (X II) and
(X III) have slight oxytocic activity. Carbobenzyl- 
oxyphenylalanyl chloride with (IV) in E t 20 , followed 
by treatm ent with N H 4H C 03, gives p-dimethylamino- 
ethylcarbobenzyloxyphenylalanine, an oil, which with 
Mel gives the methiodide (carbobenzyloxyphcnylalanyl- 
choline iodide), m.p. 59—62° (sinters 45—48°; evolves 
gas a t 169°; chars a t 190°), which with PH 4I  in 
COMe2 (under H 2) gives phenylalanylcholine iodide 
hydriodide, m.p. 80—83° (evolving gas) (sinters 40— 
50°; chars a t 200°), which with AgCl forms the 
chloride hydrochloride. Both these are very deli­
quescent. E . W. W.

P a r t ia l  ra c e m isa tio n  of g lu tam ic  ac id  in  b o il­
in g  h y d ro ch lo ric  ac id  so lu tio n s . L. E. A rnow  
and J . C. O p s a h l  (J. Biol. Chem., 1940, 133, 765— 
766).—The extent of racemisation of Z( +  )-glutamic 
acid caused by boiling HC1 is sufficient to  account for 
the results of Johnson (A., 1940, I I I ,  424) bu t not those 
of Kogl et al. (A., 1939, I I I ,  489). E . M. W.

P re p a ra t io n  of d (— )-g lu tam ic  ac id  fro m  
rfZ-glutamic ac id  by  enzym ic re so lu tio n . J .  S. 
F r u t o n , G. W. I r v in g , jun., and M. B e r g m a n n  (J. 
Biol. Chem., 1940, 133, 703—705).—By the action of 
N H 2Ph on carbobenzyloxy-cZi-glutamic acid in the 
presence of papain-cysteine, only the Z-NH2-acid 
forms an anilide. Pure d(— )-glutamic acid can be 
obtained from the filtrate by hydrogenation and 
recrystallisation of the hydrochloride. E. M. W.

R eac tio n s of som e h ig h -m o l. w t. fa tty  ac id  
d e riv a tiv es . M. R. M cC ork le  (Iowa State Coll. J. 
Sci., 1939, 14, 64—66).—For thioamides cf. Ralston 
et al. (A., 1939, II , 204). $-Imino-a-n-decyhnyristo- 
nitrile, b.p. 230—235°/3 mm. (from lauronitrile and 
NPhEtLi), is hydrolysed by E tOH-HCl to  fi-kelo-a-n- 
decylmyristonitrile, m.p. 44— 45°, and by conc. H 2S 0 4 
to  [i-keto-<x-n-decyhnyri$tamide, m.p. 114—115°, which 
yields laurone with EtO H -K O H . Similarly stearo- 
nitrile yields $-imino-, m.p. 54—55°, and p-i-eio-a-n- 
hexadecylarachidonitrile., m.p. 68—69°, and (3-ieto-a-n- 
hexadecylarachidonamide, m.p. 114—115°, hydrolysed 
to  stearone. Fries rearrangement of p -diphenylyl 
stearate, m.p. 73—74°, yields 2-hydroxy-o-phenyl-, 
m.p. 63—64° [Me ether (also prepared from 2 : 5 : 1 -  
OMe• CeH 4Ph-MgBr and stearonitrile), m.p. 53—54°], 
and p-p '-hydroxyphenyl-stearoph&none, m.p. 141— 142°, 
the M e ether, m.p. 116—117° (also prepared from 
iJ-C6H 4Ph*OMe, stearoyl chloride, and A1C13), of which 
is oxidised to ;p-C6H 4 (C02H )2. Stearonitrile yields 
with ¡3-C10H /M gB r, $-stearoylnaphthalene, m.p. 65— 
6 6 °, with p-CflH 4PhLi, p -plienylstearophenone (I), m.p. 
108—109°, and with MgMeBr, $-lceto-n-nonacosane, 
m.p. 55—56°. Stearoyl chloride with Ph 2 and with

Ph20  yields (I) and p -phenoxystearophenone (II), m.p. 
62—63°, respectively. Sulphonation of (I) yields
i-sulphoA'-stearoyldiphenyl, m.p. 142—145°, oxidised 
to  i-sulphodiphanylA'-carboxylic acid (p-toluidine salt, 
m.p. 288—289°) (also obtained by sulphonating 
^-C 0H 4Ph*CO2H), which on fusion with KOH 
yields 4 : 4'-0H-C 6H 4-C6H 4-C02H. (I) with C1S03H 
yields a trisulphonic acid, oxidised to  4 :4 '-  
S 0 3H-CgH 4-C6H 4-C02H. Sulphonation of (II) yields 
p-p '-stearoyl-, m.p. 95—98°, oxidised (dil. H N 03) to 
;p-Tp'-carboxy-phenoxybenzenesulphonic acid (\)-toluidine 
salt, m.p. 266—267°), which on fusion with KOH gives 
j?-OH,C0H 4 ,CO2H. Hydrogenation (Adkin’s Cu- 
Cr20 3 catalyst) of lauro- and stearo-nitriles yields 
di-n-dodecyl-, m.p. 52—53°, and -octadecyl-amine, m.p. 
73—74°, respectively, which when heated with the 
corresponding chlorides (from the alcohols and SOCl2) 
yield tri-n-dodecyl- (hydrochloride, m.p. 78—79°) and 
-octadecyl-amine, m.p. 54—55° (hydrochloride, m.p. 
96—97°). Laurone and stearone are prepared by 
heating the acids with Fe powder. Reduction 
(Na -f- BuOH) of myristone and stearone yields 
(C13H 2 7)2CH-OH and (C17H 3 5)2CH*OH. A ttem pts to 
synthesise [(C17H 3 5 )2CH] 2 from a-iodopentatriacontane, 
m.p. 43-5—45°, failed, but reduction of the latter 
yields ?i-C35H 72. ?i-Octadecanol with HBr-conc. 
H 2S 0 4 gives the bromide (87%). C12H 25-MgBr with 
CuCl2 gives 22% of w-C24H 50, and with laurone yields 
\j.-n-dodecyltricosan-ii-ol, b.p. 270—275°/2 m m . 
C18H 37*MgBr (or the chloride, prepared in  64% yield) 
with stearone yields a-n-octadecylpentatriacontan-u-ol 
(III), m.p. 58—59°. The iodide, m.p. 29—32°, from 
(III) with Na gives an unsaturated mixture, m.p. 
40—42°, and is reduced (Zn -f- HC1 in AcOH) to 
cr-n-octadecylpentatriacontane, m.p. 45— 46°. De­
hydration (j»-C6H 4Me‘S 0 3H) of (III) gives a mixture 
of defines, m.p. 42—44°. The prep, and reactions of 
these compounds showed no differences from lower 
members of the series. A. Li.

S tru c tu re  of ad d itiv e  p ro d u c ts  of m e ta l  h a lid es  
an d  u n s a tu ra te d  co m p o u n d s. R. C. F r e id l in a  
and A. N. N e s m e ja n o v  (Compt. rend. Acad. Sci. 
U.R.S.S., 1940, 26, 60—64).—Hg(C2H 2)Cl2 (I) (from 
HgCl2 and C2H 2 in dil. HC1) or Hg(C2H 2)2Cl2 (II) [from 
(I) and N H 3 in CHC13] yields with SnPh2Cl2, in neutral 
solution, HgPhCl, and in alkaline solution, H gPh„ 
with CH2N2, Hg(CH2Cl)Cl, and with P Ph3, 
H g(PPh3)2Cl2, C2H 2 being eliminated in  each case, but 
with I  in E t20 , CHC1ICHI and HgClI are obtained. 
From these reactions and spectroscopic evidence it  is 
suggested th a t (I) and (II) are resonance hybrids 
CHCllCH'HgCl-^—>-Hg(C2H ,)Cl2 and (CHCi:CH)2Hg 
^-> H g(C 2H 2)2CL. A. L i .

A ction  of o rg a n o m a g n es iu m  co m p o u n d s on 
tria lk o x y ch lo ro s ilan es . M. N. K a l in in  (Compt. 
rend. Acad. Sci. U.R.S.S., 1940, 26, 365—369).— 
SiCl4 with EtO H , Bu^OH, and wo-C5H u -OH in C6H G 
a t  0°, then a t 50—60°, yields respectively SiCl(OEt)3, 
chlorotri-isobutoxy-, b.p. 229—231°, and -isoamyloxy- 
silane, b.p. 143—146°/12 mm. W ith M gEtBr and 
MgPhBr these yield respectively tri-ethoxy-, -iso- 
butoxy-, b.p. 101—103°/8 mm., and -isoamyloxy- 
ethylsilane, b.p. 151—154°/17 mm., and tri-ethoxy-, 
-isobutoxy-, b.p. 154— 157°/10 mm., and -isoamyloxy-
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plienylsilane, b.p. 194— 197°/1S mm. The physical 
properties of these compounds are tabulated.

A. Li.
A p p lica tio n  of M ey e r’s re ac tio n  to  lead . M.

L e s b r e  (Compt. rend., 1940, 210, 535—536; cf. A., 
1935, 611).—R I (R =  Me, E t, P r“, Pr*3, Bu°, CH2Ph, 
allyl) reacts slowly with a solution of 3PbO,HaO in aq. 
NaOH (0-15 g.-mol. of Pb. per 1.), giving the alkyl- 
plumbonic acid, RPb(OH ) 3 or R P b 0 2H ( I ) ; traces of 
I  catalyse the reaction. (I) is pptd. from the acidified 
solution by addition of aq. NH3, and purified by 
repptn. from H B r solution with dil. KOH. The (Í) 
are sol. in dil. acids and conc. alkalis, bu t insol. in 
aq. N H , and dil. alkalis; pyrolysis in a sealed tube 
gives PbO, H 20 , and ROH, CH2P h-P b(0H ) 3 also 
affording Pb(CH 2Ph)4. The metallic plumbonates 
are very unstable and readily hydrolysed.

A. J . E. W.
H y d ro x y la m in e -th io c a rb a m id e  p la tin u m  com ­

p o u n d s .—See A., 1940,1, 267.
D eh y d ro g en atio n  an d  ir re v e rs ib le  ca ta ly s is  of

1 -vinyl-A 3-ci/ciohexene. S . R. S e r g ie n k o  (Compt. 
rend. Acad. Sci. U.R.S.S., 1940. 26, 73—75; cf. A.,
1939, II , 205).—W ith Cr20 3 a t  400°, 1 -vinyl-A3-cyclo- 
hexene (I) yields P h E t (99%) with a trace of styrene. 
Pd-C , bu t not Pt-black, catalyses the irreversible 
reaction : (I) (3 mols.) 2PhE t -j- CcH n Et.

A. Li .
F luo rescence an d  o x id a tio n  in  co n ju g ated  

r in g  sy s tem s . J . W e is s  (Nature, 1940, 145, 744— 
745).—The essential conditions in these systems for 
fluorescence, which is due to  highly mobile electrons, 
and the analogy to  a m etal of the structure and 
chemical reactivity of conjugated ring systems are 
discussed. The structures of hydrocarbon peroxides 
and of graphitic oxide are considered, and a mechanism 
for the action of carcinogenic hydrocarbons is sug­
gested. L. S. T.

S tru c tu re  of a ro m a tic  co m p o u n d s. I I .  N.
Ca m p b e l l , W. A n d e r s o n , and J . G il m o r e  (J.C.S.,
1940, 446—451; cf. A., 1937, II , 407).—Polycyclic 
aromatic compounds are considered as resonance 
hybrids, the properties of which are explained by the 
non-equivalence of C-C linkings. This accounts for 
previous results (cf. also Lindner et al., A., 1939, II, 
448; Sandin et al., ibid., 541). As before, the halogen 
reactivity is measured by the piperidine method (Le 
Ffevreei al.,A ., 1927,653). The reactivity of 9-bromo- 
1 0 -nitrophenanthrene and the non-reactivity of
3-bromo-4-nitroacenaphthene agree with the view 
th a t reactivity depends on a C!C or conjugated 
system, o-, m-, and ^-C 6H 4Cl*CHO and M eN02 with 
aq. NaOH give o- (I), m.p. 47°, m- (II), m.p. 48—49°, 
and p -chloro-cú-nitrostyrene (III), m.p. 113—114°.
o-CgH 4Bi-CHO (IV) (2 : 4,-dinilrophenylhydrazone, m.p.
199—200°) with M eN02 gives o-bromo-w-nitrostyrene
(V), m.p. 8 6 °. Of (I)—(III) and (V), only (II) is non- 
reactive. A ttem pts to prepare 2 : 1 -  and 4 : 1 -  
C8H 4B rC (N 02)’.GHPhwere unsuccessful. CH2Ph*N02, 
N H 2Me,HCl, Na2C03, EtO H , and (IV) when heated 
give a diphenyl-o-bromophenylisooxazole, m.p. 135°; 
p-CgHjBr-CHO similarly gives an isomeride, m.p. 175° 
(180° after sublimation). The prep, of 1 : 4 -  
C6H 4Ph-N 0 2 is improved. 3 : 1 :  4-N 0 2 ,CcH 3Ph-NH 2

yields 4:-bromo-3-nitrodiphenyl, m.p. 41— 42°. 1 : 5 : 2 -  
CcH 3PhBr-NH 2 yields 5-bromo-2-nitrodiphenyl (?), m.p, 
230°. The non-reactivity of 2-bromo-4'-, 4-bromo-4'-, 
and 4-bromo-2'-nitrodiphenyl, and of 2-bromo-7-nitro- 
fluorene shows th a t the influence of NO, is no t trans­
m itted from one ring to  another. The slight reactivity 
of 4-bromo-5-nitrohydrindene, new m.p. ~20°, is 
confirmed. R eactivity of derivatives of fluorene
(VI) suggests th a t (VI) has the structure (^t), bu t it 
is probably a resonance hybrid of (/i) and (B).

_ / C H 2X

3-Nitro-2-amino- yields 2-bromo-3-niiro-fluorene, m.p. 
120— 121°. A ttem pts to  prepare 1 : 2 -substituted 
derivatives of (VI) are unsuccessful. 7-Bromo-2- 
aminofluorene (VII) with jp-C6H 4Me*S02Cl (VIII) and 
C5H 5N yields 1-bromo-, m.p. 211°, which with B r- 
CHC13 gives 3 : 7-dibromo-2-'$-toluenesulplionamido- 
ftuorene (IX), m.p. 203°. 2-Amino- also yields 
2-p-toluenesulphonamido-fluorene, m.p. 157—-158°, 
which is brominated to (IX). On hydrolysis, (IX) 
gives 3 : 1-dibromo-2-aminofluorene, m.p. 135°, from 
which 3 : 1-dibromofluorene, m.p. 129°, is obtained. 
This is oxidised by N a2Cr20 7-A c0 H  to 3 : 1-dibromo- 
fluorenone, m.p. 200°. W ith Ac20  in boiling C10H 12,
(VII) gives its Ac  derivative, m.p. 229—231°, bromin- 
ated to  3 : 7-dibromo-2-acetamidofluorene, m.p. 272°. 
The pronounced reactivity of 3-bromo-2-nitroace- 
naphthene suggests th a t the acenaphthene nucleus has 
a resonance structure like th a t of C10H 8. 1-Nitro- 
with boiling AcOH-Br gives i[l)-bromo-l-nitro- 
acenaphthene, m.p. 157°. Presence of Me decreases 
the reactivity of bromonitrotoluenes. 1 : 3 : 4 -  
C6H 3MeBr*NH2 yields ‘.i-brmno-i-nilrotoluene, m.p. 
36—37°. Bromination of 1 : 4 : 2 ' : 1'- 
C6H 3Me,S 0 2-NH-C(;H;1Me (in an a ttem pt to obtain 
1 : 3 : 2-CGH 3MeBr,N 0 2) gives 5-bromo-2-^-toluene- 
sulplionamidotoluene, m.p. 136°, also obtained from
(VIII) and 1 : 5 : 2-C6H 3MeBr-NH2. E. W. W.

Iso m é risa tio n  acco m p an y in g  a lk y la tio n . II . 
A lky la tion  of benzene w ith  olefines, n ap h th en e s , 
a lcoho ls, an d  a lk y l h a lid es . V. N. Ipatiev , H. 
P in es , and L. Sciimerling (J. Org. Chem., 1940, 5,
253—263; cf. A., 1938, II , 130).—The alkylation of 
C6H 6 with olefines, alcohols, and naphthenes in the 
presence of H 2S 0 4 leads to  the formation of alkyl- 
benzenes different from those obtained when the 
reactions are catalysed by  A1C13. In  presence of 
H 2S0 4 ,A“-pentene gives a m ixture of p- and y-phenyl- 
pentane, and CH2ICHPr^ affords ierf.-amylbenzene. 
Isomérisation does not occur in presence of A1C13; 
CH2:CHPr0 gives CHPhM ePA IV O H  and C6H 6 

give PhPr^ in presence of H 2S 0 4 and P hP r“ in presence 
of A1C13. cycioPropane (I) gives exclusively P hP ra in 
presence of A1C13 b u t H 2S 0 4 induces isomérisation if 
the temp, is sufficiently high ; thus a t 65° (I) and C6H 0 
afford PhPr0. Alkyl halides with C6H 6 and A1C13 give 
a m ixture of isomerides; even a t 35° much P hPra 
results from P raCl and C6H 6. The mechanism of the 
alkylations is discussed. H. W.

A sso cia tio n  of th e  n itro to lu e n es . W. H ü c k e l  
and M. v o n  S c h a l s c h a -E h r e n f e l d  (J. pr. Chem.,
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1940, [ii], 154, 57—65).—The apparent mol. wts. (31) 
of o-, m-, and jp-nitrotoluenes, l-C i0H 7-NO2, trans- 
(3-decalol (I), and a-fenchol (II) have been determined 
cryoscopically and ebullioscopically in CGH G and 
in cyciohexane (III). Eor the nitrotoluenes, M  
increases almost equally with increasing concn., but 
the increase in C6H G is in (HI). I t  is inferred th a t 
the dipole moments do not determine the degree of 
association of these compounds. (II) shows similar 
association to woborneol, the M  increasing with 
increasing concn. in both solvents, whereas the M  of
(I) increases with increasing concn. in (III) bu t not 
in C6H 6. J . W. S.

C ata ly tic  d eh y d ro g en atio n  of ethylhenzene.
S. R . S e r g ie n k o  (Compt. rend. Acad. Sci. U .R .S .S ., 
1940, 26, 69—72; cf. A., 1939, II , 205).—The 
dehydrogenation (Cr20 3) of P hE t to styrene begins 
a t 425°, reaching 25—30% a t 525°. A t 525° some
1 -ethylphenanthrene and PhMe are formed. A. Li.

F ried e l an d  C rafts  re ac tio n . II . C ondens­
a tio n  of o- an d  m -d ich lo robenzene w ith  ch lo ro ­
fo rm  an d  ca rb o n  te tra ch lo rid e . S. D. W i l s o n  
and Y. Y. C h e n g  (J. Org. Chein., 1940,5,223—226; 
cf. A., 1936, 976).—A1C13 is added to a mixture of 
CHC13 and o-CGH 4Cl2 and. the mixture is heated a t 
55—60° for 8  hr., thereby giving (probably) 
3 : 4 : 3' : 4 ':  3" : ±"-hexachlorotriplienylmethane, m.p. 
160-5—162°, in 15% yield. Similarly m-C6H 4Cl2 a t 
60—65° for 12— 14 hr. affords 2 : 4 : 2' : 4' : 2" : 4"- 
hexachlorolriphenylmetliane, m.p. 227—228-5°, in 18% 
yield. CCI4 and o-CGH 4Cl2 give (probably) 3 :4  : 3' :  4'- 
tetrachlorobenzophenone chloride, hydrolysed by hot, 
95% EtO H  to 3 : 4 : 3 ' :  i'-tetrachlorobenzophcnone, 
m.p. 141—142°. 2 : 4 : 2 ' :  4'-Tetrachlorobenzophen- 
one dichloride, m.p. 139—140-5°, is derived in 60% 
yield from m-CGH 4Cl2. H. W.

O rg an ic  se len iu m  d eriv a tiv es . V. R eac tion  
p ro d u c ts  of se len iu m  in  [aqueous] so d iu m  
su lp h id e  w ith  benzy l d e riv a tiv es . G. S p e r o n i  
and G. M a n n e l l i  (Gazzetta, 1940, 70, 246—253).— 
Se in conc. Na2S with CGH 4X-CH2C1 gives a product 
(cf. A., 1940, II , 160) which is a solid solution of a 
disulphide in a diselenide (cf. Fromm et al., A., 1913, 
i, 1323), as is shown by comparing the m.p. with 
th a t of mixtures of these. Products from CH2PhCl, 
m- and j>-N02’C6H 4-CH2C1, and 0 - (I) and
2>-C6H 4Cl-CH2Cl (II) are examined. W ith Se in aq. 
N a2Se, (I) and (II) give respectively di-0 -, m.p.
105-5°, and di-^-clilorobenzyl diselenide, m.p. S2°. 
Di-y-bromobenzyl diselenide, m.p. 106°, is prepared 
similarly. W ith N a2Se in COMe2, o-N02,C6H 4 ,CH2Cl 
gives di-o-nilrobenzyl diselenide, m.p. 103-5°. 
K 2SSe03 and 5 : 2  : 1-N02 'CGH 3C1-CH2C1 (III) give 
K  2-chloro-5-nilrobenzylseleniosulphate. This with
I-K I, or on heating with dil. HC1, gives di-2-chloro-5- 
nrtrobenzyl diselenide, m.p. 171-5°, also obtained from 
(III) and aq. Na2Se. E. W. W.

S y n th esis  of d ia lk y lp h en an th ren es . 3 : 5-D i­
m eth y l-, 5 -m ethy l-2 -e thy l-, an d  5 -m ethy l-3 - 
e th y l-p h en an th ren e . A b n o rm a l se len iu m  de- 
h y d ro g en a tio n  of s tro p h an th id in . E . E . L e w is  
and R. C. E l d e r f ie l d  ( J .  Org. Chem., 1940, 5, 290— 
299).—If  strophanthidin and Se are heated very

rapidly in N 2 a t  340° and then kept a t 340—360° 
for 32 hr. small amounts of a hydrocarbon (I), 
C17H 16 or C16H 14, m.p. 131—132°, are obtained, not 
identical with the product of Elderfield et al. (A., 1934, 
657, 1359). (I) gives a picrate, m.p. 142— 144°, an 
additive compound, m.p. 16S-5—170-5°, with 
s-CgH 3(N 02)3, and a quinone, C17H 140 2 or C1GH lo0 2, 
m.p. 207—208°. i)-C6H 4Me-CH2-COoK, 2 : 3“: 1- 
N 0 2-CGH 3Mc-CH0, and Ac20  a t 105— 110° yield
2-nitro-3-methyl-'A-\)-lolylcinnamic acid, m.p. 250-5— 
251-5°, reduced (FeS04-aq . N H 3) to the 2-N II2- 
compound, m.p. 176-5— 177-5°; this is transformed 
by diazotisation and treatm ent with N a2S20 4 into 
3 : o-dimetliyl-lQ-jihenanthroic acid, m.p, ■ 216—217°, 
which is decarboxylated (basic Cu carbonate in quin­
oline a t 240—260°) to  3 : o-dimethylplienantlirene (II). 
m.p. 53-5—54-5° (picrate, m.p. 139—139-5°; styphnate, 
m.p. 124— 125°; 3 : 5-dimethylplienanthraquinone, m.p. 
124-5— 125-5°, and the corresponding quinoxalinc, 
C22H 1GN2, m.p. 173—173-5°). m-Allylethylbenzene, 
b.p. 88°/18 mm., from m-CGH4B rE t and 
CH2ICH-CH2Br, is oxidised (cold, dil. K M n04) to 
m-C6H 4E t,CH2-C02H, m.p. 62—63°, which is con­
densed with 2 : 3 : 6-N02 -CGH 3Me,C H0 to 2-nitro- 
a-m-ethylphenyl-3-methylcinnamic acid, m.p. 144-5— 
145-5°. The corresponding N H 2-acid is cyclised to
5-methyl-2-ethyl-10-phenanthroic acid, m.p. 171-5—
172-5°, which gives 5-methyl-2-ethylphcnanthrene 
(III) [additive compounds, m.p. I l l — 112° and 49— 
50° respectively with s-CGH 3(N 0 2 ) 3 and 1 : 2 : 4 : 6 - 
C6H 2M e(N02)2; unstable picrate, m.p. 101— 1 0 2 °], 
from which a cryst. quinone or quinoxalinc could not 
be derived. j)-CGH 4EtB r, b.p. 86-88°/15 mm., is 
converted into p -allylethylbenzene, b.p. 94— 95°/23 
mm., and thence into ^-C 6H,Et-CH 2-C02H, m.p. 8 8 — 
89°. This gives 2-nitro-, m.p. 182-5—184-5°, 2-amino-, 
m.p. 167— 168°, -oi--p'-ethylphenyl-3-methylcinnamic 
acid and 5-methyl-d-ethyl-10-phenanthroic acid, m.p. 
186— 187°, which is decarboxylated to  5-methyl-d- 
ethylphenanthrene (IV) [additive compounds, m.p. 
124— 125° and 74—76°, with s-CGH 3(N 0 2 ) 3 and 
1 : 2 : 4 : 6-CsH 2Me(N02)3; picrate, m.p. 111°]. (I) 
is not identical with (II), (III), or (IV). The prep, of
2-bromo-5-methijl-, m.p. 122— 123°, and Z-bromo-Q- 
methyl-, m.p. 93-5—94-5°, -phenylacetic acid is 
described. The latter acid is transformed into
2-nitro-a.-2'-bromo-5'-methylphenyl-3-methylcinnamic 
acid, m.p. 190-—191°, reduced to  the 2-NH 2-acid, 
which could not be satisfactorily cyclised. H. W.

P re p a ra tio n  of ch o leste rilen e  an d  v ario u s  
cho lestad ienes. R. L. V a n  P e t jr se m  (Iowa State 
Coll. J .  Sci., 1939, 14, 101—102).—The properties of 
cholesterilene and A3:5-cholestadiene are described 
again (cf. A., 1939, II , 105). E ither of these with 
Cr20 3 yields A4 -cliolestene-3 : 6 -dione (identified as 
monophenylhvdrazone). A4:6-Cholestadiene differs 
from 7-dehydrocholestene isomeride (Eck et al., ibid., 
539). A. Li.

D eriva tives of n ap h th y l-  an d  te tra h y d ro -  
n ap h th y l-o x am ic  ac id s , a n d  p re p a ra tio n  of 
4 -n itro -a -n ap h th y lam in e . S. I .  S e r g ie v s k a j a  
(J. Gen. Chem. Russ., 1940, 10, 55—64).— 
NHPh-C0-C02E t and H N 0 3 (d 1-53) yield Et 2 : 4 -  
dinitro-oxanilate, m.p. 142—143°. E t  a-naphthyl-
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oxamate (I) and H N 0 3 (d 1-4) (1 hr. a t 15—20°) 
afford Et i-nilro-a.-naphthyloxamate, m.p. 158—159°, 
converted by heating a t 70° with 10% NaOH into 
4 : 1-N02 'C10H 6-NH2; some 2-N 02-derivative is also 
formed in this reaction. (I) and Br in C2H 4C12 (1-5 
hr. a t room temp.) yield Et ‘i-bromo-v.-naphlhyloxam- 
ate, m.p. 135—136°, which gives i-bromo-a-naphthyl- 
oxamic acid, m.p. 180° (decomp.), with boiling 1 0 % 
NaOH, and 4 :  l-C 10H GBr-NH2 with boiling 60% 
KOH. The following are prepared analogously:
l-bromo-$-naphthyloxamic acid, m.p. 156— 157° (Et 
ester, m.p. 97°), and Et l-nitro-^-naphthyloxamate, 
m.p. 135—137° (small amounts of 6 - and 8-N 02- 
derivatives, not isolated, are produced simultaneously). 
5 : 6 : 7 :  8 -Tetrahydro-a-naphthylamine and E t2C20 4 
(4 hr. a t the b.p.) yield E t 5 : 6 : 7 :  8-tetrahydro-y.- 
naphthyloxamate (II), m.p. 83-5—84°, together with 
di-(5 : 6  : 7 : 'B>-t(itraliydro-o.-riaphtliyl)oxamidc, m.p. 
258°. (II) is hydrolysed (10% NaOH a t 100°) to 
5 : 6 : 7  : 8-tclrahydro-x-naphthyloxamic acid, m.p.
156—157° [amide, m.p. 218—219°; 4-.Br-derivative, 
m.p. 180—-181° (decomp.) (Et ester, m.p. 135—136°); 
4-iV02-derivative, m.p. 163—164°]. 5 : 6  : 7 : 8 - 
Telrahydro-fi-rut'phlhyloxamic acid, m.p. 158° (decomp.) 
(Et ester, m.p. 81—82°; amide, m.p. 198—199°), is 
prepared analogously. R. T.

D e riv a tiv es  of su lp h o n a m id e s .—See B., 1940,
494.

AT4 - D ie th y lam in o a lk y l - A71 - d ia lk y lsu lp h a n il - 
am id es  (j)-d ie thy lam inoa lky lam inobenzenesu l- 
ph.ondialkylam .ides] an d  re la te d  co m p o u n d s. J .
W a l k e r  (J.C.S., 1940, 686—692).— 
jp-NHAc*CGH 4-S02Cl (I) and NHMe2-C0M e2-E t„0  give 
i 3-NHAc-C8H 4-S0 2-NMe2 (II), new m.p. 145— 146° 
(solvated from aq. EtO H, m.p. 106—107°) (cf. Gana- 
pati, A., 1939, II , 107), hydrolysed to 
i>-NH2-C6H 4-S02-NMe3 (III), new m.p. 169—170°.
(II) and K  in xylene a t 140—150° (bath) give a K  
derivative, converted by N E t2,[CH2]2-Cl into an oil, 
b.p. ~195°/0-05 mm., and p-N-(i-diethylurninocthyl- 
acetamidobenzenesulpJiondimethylamide, b.p. 210°/0 05 
mm., hydrolysed by 16% HG1 to p -$-diethylumino- 
ethylaminobenzenesulphondimethylamide, b.p. 195°/0-08 
mm. (hydrochloride, m.p. 159— 160°), also obtained in 
small yield from (III) and N E t2-[CH2]2-Cl,HCl a t 145— 
150°. (I) and piperidine in  COMe2 afford jj-acet-
amidobenzenesulphonpiperidide, new m.p. 149— 
150°, converted through the K  salt into the Ac deriv­
ative of ^-(3-diethylaminocthylaminobenzencsulphon- 
piperidide (hydrochloride, m.p. 201—203°). 
£>-NHAc-C6H4-S02-NEt2 (IV) (a gum from the mono­
hydrate a t 1 0 0 °) is converted as above into 
i>-NEt2-[CH2]2-NH-CsH 4-S02-NEt2 (hydrochloride, 
m.p. 138—139°) and i>-NH2-C6H 4-S02-NEt2. 
N E t2-[CH2]3-Cl and (IV) similarly afford 
^-N E t2*[CH2]3-NH-C6H 4*S02-NEt2 (dihydrochloride, 
m.p. 180—181°). NA cPhEt or H C O N PhE t and 
C1S03H, followed by aq. NH3, give p-N -acetyl-, m.p.
126—127° (+ H 20 , lost a t ~102°) (low yield), 
or p-N-formyl-etliylaminobenzenesulphonamide, m.p. 
1S8—189° (64% yield), respectively. The latter is 
hydrolysed by 16% HC1 to p -ethylaminobenzene- 
sulphonamide, m.p. 134— 135-5°. (I) and NH 2E t-  
C0Me2-E t20  afford p -acetamidobenzenesulphonethyl-

amide, m.p. 153—155°, less readily obtained (impure) 
from jj-NHAc-C0H 4-SO2 -NII2 and 95% E tO H -K O H - 
E tl .  HCO-NNaPh and N E t2-[CH2|2-Cl in C6H G give 
lY-P-diethylaminoethylformanilide (V), b.p. 143— 
144°/0-l mm., converted by 22% HC1 into iV-p-di- 
ethylaminoethylaniline, b.p. 152—153°/18 mm. [Ac 
derivative (VI), b.p. 118— 120°/0-1 mm.]. (V) or (VI)
is unchanged by C1S03H. HCO-NNaPh andy-bromo- 
propylphthalimide a t 1 0 0 ° (bath) afford N -y-phthal- 
imidopropylformanilide, m.p., 126°, converted by 
ClSOgll into T$-y-(o-carboxybenzamido)propykmiline- 
(?)p-sulphonic acid, m.p. 250—253°. 2-A  ce t ami do- 
naphthalene-d-sulphonamide, m.p. 246—247° (inter­
mediate chloride best obtained from 
2 : e-NHAc-CjoHg-SOgNa and C1S03H), is hydrolysed 
by 16% HC1 to the 2 -i\7iZ2-derivative, m.p. 233-5— 
235°. Antimalarial tests are recorded. Some of the 
above compounds are inactive in PI. relictum infection 
of canaries. A. T. P.

C h em o th erap y  of b a c te r ia l in fec tions. II . 
S y n th e s is  of su lp h an ilam id e  d eriv a tiv es  an d  
re la tio n  of ch em ica l co n s titu tio n  to  ch em o ­
th e ra p e u tic  ac tio n . K . G a n a p a t h i  (Proc. Indian 
Acad. Sci., 1940, 11, A, 298—311).—p -Vanillylidene- 
aminobenzenesulphonamide, m.p. 198—199° [from 
îj-NH 2-C0H 4-SO2-NH2 (I) and vanillin in EtOH], is 
reduced by Zn-AcOH to p-4 '-hydroxy-3'-methoxy- 
benzylaminobenzenesulphonamide, m.p. 167°. Phenyl­
alanine and £)-NHAc-CgH 4-S02C1 (II) in 2-5x-NaOH 
afford, after hydrolysis (dil. HC1) of the A c  derivative, 
m.p. 205—20G°,IS-sulphanilylphenylalanine, m.p. 196— 
197° (decomp.). ¿¿-Taurine affords N -sulphanilyl- 
taurine. 1  : 3 : 6 - or 2 : 5 : 7-NH2,C10H 5(SO3H ) 2 gives
1-sulphanilamido7iaphthalene-3:6 - o r2-sulpha.nilamido- 
naplithalene-5 : 7-disulplionic acid, respectively. 1- 
and 2-Sulphanilamido-8-naphthol-3 : G-disulphonic acid 
are prepared. 6 -Aminoquinoline and (II) in C5H 5N 
give (after hydrolysis) 6 -sulphanilamidoquinoline, 
m.p. 201° (cf. Bobranski, A., 1939, II , 179). (I) and 
PhNCS in E tO H  afford p-phenylthiocarbamidobenzene- 
sulphonamide, m.p. 189°. 4 : 4'-Diaminodiphenyl 
sulphone and CH2:CH-CH2-NCS in E tO H  give 4 :4 '- 
di(allyUhiocarbamido)diphenyl sulphone, m.p. 183°. 
Sulphanil-^-aminoanilide appears to  have m.p. 137— 
138° or 155° (cf. lit.). (II) and o-NO2-C0H 4 -NH2 in 
C5H 5N-COMe2 yield sulphanil-o-nitroanilide, m.p. 
167°. 2-Chloroquinoline-3-carboxylic acid and (I) 
a t 165—170° afford ̂ -(S-carboxy^-quinolyljsulphanil- 
amide, m.p. >280°. 2 : 8 -Diaminoacridine and (II) 
in CsH 5N-C0M e2-H 20  give (after hydrolysis with 
aq. NaOH) 2 : S-di(sulphanilamido)acridine (III). 
Similarly prepared is 2-p'-N^-sulphanilamidobenz- 
enesulphonamidopyridine (IV), m.p. 236—238°.
2-Aminothiazole affords 2-sulphanilamidothiazole, 
m.p. 197— 198° (improved prep.) (cf. Posbinder et al., 
A., 1939, II , 525). The protective action of the 
latter and (III) in streptococcal and pneumococcal 
infections in mice is noted; (IV) has little effect.
4-Amino-uracil or -thiouraeil (V) and diazotised (I) in 
aq. NaOH afford i-amino-5-benzeneazo-uracil- or 
-thiouracil-4:'-sulphonamide, respectively. Diazotised
2 -sulphanilamidopyridine and (V) or m-C6H 4 (NH2 ) 2 

afford analogous dyes. Cholesteryl chloride does not 
react with (I). The relation between activity and 
chemical constitution is discussed. A. T. P.
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R eduction  of d in itro v e ra tro le  w ith  so d iu m  
su lp h id e . B. K. N a n d i  (Current Sei., 1940, 9, 
118—119).—1 : 2 : 4 : 5-C6H,(0M e)2(N 0 2 ) 2 with aq. 
E tO H -N a2S yields 1 : 2 : 4 :  5-CGH 2(OMe)2(NH2 ) 2 and 
the N a  salt, m.p. 194°, of 5-nitro-i-hydroxylamino- 
veratrole, m.p. 110°. E. R. G.

M an u fac tu re  of benzid ine .—See B., 1940, 430.
C opper lak es  of azo-dyes. F u r th e r  ty p es.

W. F. B e e c h  and H . D . K. D r e w  (J.C.S., 1940, 
608—612; cf. A., 1938, II , 180).—l-2'-Hydroxy-5'- 
sulphobenzeneazo-p-naphthol ( 2  mols.) and aq. 
CuCl2 ,2H20  (3 mols.) give a Cu complex dodecahydrate 
[probably (I)] (the N H i salt, + 8 H 20 , has 2 NH 3

co-ordinated to 
outer Cu atoms). 
Both azo-N are in 
the anii-form in 
both dye residues. 
This is the first case 
where both N of an 
azo-group are co­
ordinated to m etal­
lic atoms a t the 
same time, i.e., are 
c o - o rd in a t iv e ly  

S0 3}4H20  saturated. 2 Cu of 
(I) are- each singly 

' ’ ionised and co­
ordinated with 3 other atoms. l-2'-Hydroxy-5'- 
sulphobenzeneazo-P-naphthol-6 -sulphonic acid and 
CuCL>,2H20  in aq. E tO H  afford the Cu complex
(II), +5-5  or 6H 20 , sol. in H 20.

2H ,0

2H20

(II.)

S03}H20

l-2'-Hydroxy- or -carboxy-benzeneazo-P-naphthyl- 
amine yields anhyd. Cu complexes, C16H n ON3Cu 
(C5H 5N  derivative; base co-ordinated to  Cu) or 
C17H 1 10 2N3Cu (III) [C5H 5N derivative in moist air 
gives the monohydrate of (III)], respectively. The 
azo-dyes are able to  adjust their configurations to 
conform with the structural requirements of sub­
stituents in the nuclei and with the valency of the 
lake-forming metal. A. T. P.

S tru c tu re  of a lu m in iu m  lak es  of azo-dyes an d  
of a liz a rin . W. F. B e e c h  and H. D . EL. D k e w  
(J.C.S., 1940, 603—607; cf. A., 1939, II , 309).—As 
in case of Cr, no definite lakes of A1 with o-monohydr- 
oxyazo-dyes are isolable; if formed they are unstable. 
oo'-Dihydroxyazo-compounds give lakes similar in 
structure to those of Cr111, b u t much less stable to 
mineral and org. acids. 1-o-Hydroxybenzeneazo-P- 
naphthol (I) and A1C13 ,6H20  in 96% EtO H  give the 
aluminichloride pentahydrate (II), C16H 200 7N2C1A1, 
and a little of a complex, probably 
[Al(C16H 10O2N 2)2]H,2H 2O. The aq. solution of (II) 
contains Cl'. A t 150°, 5 H 20  and p art of the Cl 
(as HC1) are lost. (II) and aq. N H 3 or K 2Cr04, or
(I)-AlCl3,6H20-N a0 H -9 6 %  EtO H  afford the oxide 
tetrahydrate, C32H 2 80 9N4A12, insol. in H 20 ; 3 H 20  
are lost a t 1 2 0 ° to  give probably the anhyd. hydroxide.
l-2'-Hydroxy-5'-sulphobenzeneazo-P-naphthol and 
Al2(S04)3,18H20  in aq. NaOH ( +  a little EtOH) give 
the alumini-sulphonate octahydrate (III) (NHi salt 
hexahydrate), sol. in H 20 ; a t 180° it  loses ~7-5 H ,0

This is the 
first case of a 
lake where 2  

atoms of a bi­
valent metal 
are combined 
with 1  azo- 
residue. In 
(I) and (II), the 
a r o m a t i c  
nuclei bearing
o-OH have 

rotated to bring the OH on opposite sides of the azo- 
chain; the simple Cu lakes from dyes free from S 03H 
have 2 OH on the same side of the azo-chain (be. cit.). 
The Cu derivative, C17H 10O3N2Cu,Cu(OH)2, of benzene- 
azo-p-naphthol-2 '-carboxyhc acid (loc. ciL) is probably 
the cupri-hydroxide complex (formula given). Both 
types of lake can thus be prepared from the same 
azo-dye under different conditions of acidity. 2 -2 '- 
Carboxybenzeneazo - a - naphthol - 4 - sulphonic acid 
and aq. CuCl2 ,2H20  yield a Cu complex dihydrate, 
C17H 10O6N2SCu,2H2O (1 C u : 1 azo-dye residue). 
Formation of the N H A salt, + 4 H 20 , involves change 
of.structure involving removal of one th ird  of its 
azo-dye residues and co-ordination with NH 3 (formula 
suggested); left in air for 2 weeks, it loses ~ 4  H 20  - j -  
2 NH 3, 2-Benzeneazo-a-naphthol-4-sulphonic acid 
and aq. CuCl2 afford the simple Cu salt, -fSH 2 0 . 
Action of aq. NH 3 on the Cm salt, + 8 H 20 , from
l-3'-sulphobenzeneazo-P-naphthol causes the Cu to 
wander to the inner complex to  give an N H i  salt of a 
cupri-hydroxide complex with loss of 1 dye residue.

0 N H d

(IV.)

and becomes almost insol. in H 20 ; aq. HC1 yields 
the azo-dye. 2'-Hydroxy-4'-sulphonaphthalene- 
1 ':  4-azo-l-phenyl-3-methylpyrazol-5-one and aq. 
A1C13 ,6H20  give the alumini-sulphonate hexahydrate, 
C20H 25Ou N 4SC1 (NH i salt pentahydrate) ; i t  loses 
5 H 20  a t 180° bu t regains 2 H 20  in moist air. No 
pure A1 lake is obtained from o-carboxybenzeneazo- 
P-naphthol or benzeneazosalicylic acid, although 
there is evidence of formation of lakes containing 
1 A1: 1 dye residue. Alizarin and AlCl3 ,6H20 -N a 0 H  
in E tO H  afford a substance, C28H ls0 17Al5,13H20  
(formula suggested), converted by dil. aq. N H 3 into 
an insol. substance and a red lake, C14H 210 12NA12, or 
by aq. N H 3 (d 0-88) into N H i A l alizarate dihydrate 
[probably (IV)]; i t  loses ~ 3  H 20  +  1 N H 3 a t  170°; 
aq. HC1 regenerates alizarin. Alizarin and CaC03 in 
boiling H 20  give Ca alizarate dihydrate. The 
structure of Turkey-red Al-Ca lake is discussed.

A. T. P.
M ethod  of d iazo tisa tio n .—See B., 1940, 430.

M an u fac tu re  of s tab le  d iazo -sa lts .—See B.,
1940, 430.



XV (h, j) ORGANIC CHEMISTRY. 251

M
N—NAr
I X

NX-O7  

(.A.)
-80° or in air'

A zo-group  as  a  ch e la tin g  g ro u p . IV. C on­
s ti tu tio n  of a ry lazo b iso x im es. (Miss) M. 
E l k in s  and L. H u n t e r  (J.C.S., 1940, 653—655 ; 
cf. A., 1938, II , 483).—Support for Bamberger’s 
hydroxytriazen structure for the arylazobisoximes 
is provided by the prep, of co-ordinated Cu11, Ni, 

Co11, and Fe111 complexes of type A  
(X =  CR2!N-0-CR2). Thus, benzene- 
azobisacetoxime gives Cu11, m.p. 175— 
178°, N i, m.p. 166° (dipyridino-com- 
pound, m.p. ~108°, loses 2 C5H 5N a t 
, Co11, m.p. 148°, and .Fe111, m.p. 138°, 

compounds. o-Tolueneazobisacetoxime, m.p. 78—82°, 
yields Gu11, m.p. 131°, N i, m.p. 143°, Co11, m.p. 128°, 
and Fe111, m.p. 125°, compounds. ^-Tolueneazobis- 
acetoxime, m.p. 143°, affords Cu11 (anhyd., m.p. 181° ; 
monohydrate,, m.p. 180°), N i, m.p. 174° (dipyndino- 
compound loses 2 C5H 5N a t ~110°), and Fe111, 
m.p. 136—137°, compounds. Benzeneazobismethyl- 
ethylketoxime, m.p. 92—93°, yields Cun , m.p. 106°, 
N i, m.p. 101° (dipyridi?io-compound, m.p. 80°), Co11 
(+ 2 H 20), m.p. 115—118°, and Fem , m.p. 88—90°, 
compounds. m-Tolueneazobismethylethylkdoxime, m.p. 
50—51° (from m-CnH 4Me-N2Cl and COMeEt in alkaU), 
yields Cu11 (+ H 20), m.p. 8 6 —8 8 ° (anhyd., m.p. 103— 
105°), N i, m.p. 80—82°, Cou , m.p. 80—85°, and 
Fem , m.p. ~50°, compounds. Benzeneazobisbenz- 
aldoxime, new m.p. 132—134°, gives Cu11, m.p. 187°, 
N i, m.p. 168° (dipyridino-compound, m.p. 150—155°), 
Co11, m.p. 80—85°, and Fe111 (impure), m.p. 110° 
(softens a t 80°), compounds. There is only momen­
ta ry  formation of Co111 complexes. The complexes 
are decomposed by mineral acids but are stable to 
boiling aq. or alcoholic alkali. A. T. P.

A p p a ra tu s  fo r co n tin u o u s au to m a tic  m e a s u re ­
m e n t of evolved g a s .—See A., 1940,1, 302.

E th e rs  of p h en y lm e th y lca rb in o l an d  i ts  h o m o ­
lo g u es.—See B., 1940, 431.

R eso lu tio n  of (3 -naph thy lm ethy lcarb ino l. T. A. 
C o l l y e r  and J . K e n y o n  (J.C.S., 1940, 676—679).— 
cZZ-3 -G 0H 7-CHMe-OH (Lund, A., 1937, II , 364) affords 
a H  phthalate (I), m.p. 125°, and thence the cinchonid- 
ine salt, m.p. 167° (decomp.), [a ] 5893 —41-0° in 
CHC13, of d-$-naphthylmethylcarbinyl H  phthalate (II), 
m.p. 101— 102°. Decomp, of the mother-liquors 
and conversion into the strychnine salt, m.p. 2 0 0 —2 0 2 °, 
[“35893 -45 -3° in CHCU, affords 1 -fi-naphthylmethyl- 
carbinyl H  phthalate (III), m.p. 101— 102°. Hydro­
lysis (aq. E tOH -N aOH ) of (II) and (III) gives d-, 
m.p. 71—72° (formate, m.p. 62—64°, [a ] 5893 +10-5° 
in E tO H ; acetate, m.p. 36—37°, [a] 5893 +124-2° in 
EtOH), and i-p-C10H/CHM e-OH (IV), m.p. 71—72° 
(benzoate, m.p. 62—64°, [a] 5Sfl3 —53-4° in EtOH), 
respectively. Both are optically pure. Vais, of [a] 
are compared w ith those of the corresponding deriv­
atives of a-C10H 7-CHMe-OH (cf. Pickard et al., J.C.S., 
1914, 1 0 5 , 2644). Both Z-a- and Z-£-derivatives of 
C10H S are configuratively similar and optical behaviour 
of both series of compounds is dominated by C10H 7. 
(I ll)  and AcOH-NaOAc a t 100° (bath) for ~40  hr. 
afford (I) +  (III) and the acetate (activity 6-5% 
without inversion of configuration) of (IV) ; after 
~ 20  hr. the I -f- dZ-acetate, [a ] S461 —8 -8 ° in EtOH, 
and I I  phthalate, [ a ] ^  + 27° in  EtOH, are recovered.

(I ll)  and anhyd. HCO,H rapidly afford o-CGH 4 (C02H ) 2 
and dl-fi-naphthylmethylcarbinyl formate, m.p. 55— 
56°. A. T. P.

H y d ro g en a tio n  of w ood. H . P. G o d a r d , J . L. 
M cCa r t h y , and H . H ib b e r t  (J. Amer. Chem. Soc., 
1940, 62 , 988).—-Hydrogenation (3-2 H 2 per 100 g . ; 
C u chromite; dioxan; 250—280°/333—400 atm .) of 
resin- and fat-free maple and spruce wood meal gives 
60—70% and 35—40% (calc, on to tal lignin), respect­
ively, of 4-w-propylcwcZohexan-ol +  -1 : 2-diol with oils 
of higher b.p. R. S. C.

R io ch em is try  of m ic ro -o rg a n ism s . LXV. 
(A) C hlorine m e ta b o lism  by  m o u ld s . (B) C ald- 
a rio m y c in , C5H 8 0 ,C 1 2, a  m e tab o lic  p ro d u c t of 
C aldariom yces fu m a g o , W oron ich in . P . W. 
C l u t t e r b u c k ,  S. L. M u k h o p a d h y a y ,  A. E. O x f o r d ,  
and H. R a i s t r i c k  (Biochem. J ., 1940, 3 4 , 664—677).
—A quant, survey of the Cl metabolism of 139 species
or strains of moulds grown on Czapek-Dox 5% 
glucose solution containing 0-5 g. of KC1 per 1. as sole 
source of Cl shows th a t extensive conversion of inorg. 
chloride into org. metabolic products containing Cl 
is of rather rare occurrence although with a no. of 
species this conversion is by no means negligible. 
Under these conditions G. fumago affords fumaric acid 
and caldariomycin (I), m.p. 121°, [ajjJm +59-2° in 
H 20 , which is probably 2  : 2-dichlorocyclopentane-l : 3- 
diol. I t  does not contain OMe or Me as side-chain. 
The Cl atoms are very labile since they are completely 
removed when it is kept overnight in cold O-lN-NaOH. 
I t  does not contain CO or CHO bu t since it has two 
active H  (Zerevitinov) the probable presence of two 
actual or potential OH is indicated although no 
satisfactory derivatives proving the presence of these 
groups could be obtained. I t  is oxidised by Cr03 to  
succinic acid, thus establishing the presence of 
:C-CH2-CH2-Ci. I t  is reduced (H2, Pd-C, H 20) to cyclo- 
pentanone. OH-C-C-OH cannot be present since it 
is not attacked by H I0 4. I t  is very stable to  heat and 
does not lose H 20  or HC1 a t a moderate temp. Above 
180° it gives H 20 , HC1, black resinous products, and 
two isomeric ketones, C5H 50C1, which yield dinitro- 
phenylhydrazones, m.p. 226° (decomp.) and 238° 
(decomp.); the former is also obtained from the 
products of hydrolysis of caldariomycin by  boiling 
2n-H 2S04. I t  does not contain •CH2-CO* since it 
gives no ketonic reactions. This group is formed by 
treatm ent with dil. alkali hydroxide since the solution 
then gives a ppt. with B rady’s reagent. Further,
(I) does not immediately give Callow’s modification 
of the Zimmermann reaction for active CH2 although 
an alkaline solution after some time quickly gives an 
intense reaction. Finally, the reduction of cold 
Fehling’s solution by (I) is apparent only after a 
considerable lag period during which a  reducing 
substance is presumably formed. H . W.

A ction  of ep h ed rin e  on h a lo g en a ted  o rg an ic  
co m p o u n d s.—See B., 1940, 493.

R eac tio n  b etw een  d ibenzy l d isu lp h id e  an d  su l- 
p h u ry l ch lo rid e . G. H. E l l io t t  and J . B. S p e a k - 
m a n  (J.C.S., 1940, 641—649).—(CH2Ph-S)2 (I) and 
S 0 2C12 in H 20-free E t20  or C6H 6 a t  37—39° afford 
CH2PhCl and S 02, with some S (not formed with 
excess of S 0 2C12). In  undried E t20 , reaction is slow
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a t room temp, bu t a t the b.p. similar fission may 
occur; (I) is partly  oxidised to  CH2Ph-S02-S-CH2Ph
(II), the yield of which decreases with excess of 
S 0 2C12 since a t 37—39° (II) and S0 2C12 (excess) give 
CH2PhCl (mainly), CH2P1vS02C1, and S 02. Fission 
of (I) without conversion into (II) m ay occur. Di­
benzyl disulphone could not be prepared, but di-p- 
tolyl disulphone is unchanged with S 0 2C12 in C6H 6 
a t 58—60°, although the corresponding disulphide 
with S0 2C12 in E t20  affords p-CBH 4ClMe. Mechan­
isms of reactions are discussed. H 20  m ay facilitate 
the action of S 0 2C12 on wool by swelling the fibres. 
Disulphide bond breakdown occurs; S 0 2C12, liko
Cl2, renders w-ool unshrinkable probably by rupture 
of the cystine linkages between the peptide chains of 
the fibres. SOCl2, unsuitable for making wool un­
shrinkable, has no significant action on (I) or (II) 
a t 37—39°. A. T. P.

S ep a ra te d  au x o -en o id  sy s tem s . X. C olour 
p h en o m en a  of n itro c in n am o y l d eriv a tiv e s  of 
a ry la m in e s . E. A. S m ir n o v  (J. Gen. Chem. Russ., 
1940, 10, 43—54).—C6H 4R-CH:CH-C0C1 and 
NH 2*C6H 4R ' give the following 
C6H 4R-CH:CH-CO-NH-CgH 4R ' : R  =  H : R ' =  m-,
m.p. 115°, and p -OMe, m.p. 149°; R ' =  m-, imp. 
218°, and p -OH, m.p. 213°; R ' =  in-, m.p. 183-5°, 
and m.p. 173-5°; R  =  wi-N02 : R ' =11,
m.p. 199-5°; R ' =  m-, m.p. 174°, and p -OMe, m.p. 
192-5°; R ' — m-, m.p. 275-5°, and p -OH, m.p. 258-5° 
(N -i/e  derivative, m.p. 213°); R ' =  m-, m.p. 194-5°, 
and p -NM e2, m.p. 222°; R  =£>-N02 : R ' =  H, m.p.
208-5°; R ' =  m-, m.p. 178°, and p-Oilie, m.p. 215-5°; 
R ' =  m-, m.p. 254-5°, and p -OH, m.p. 279° (N-ilie 
derivative, m.p. 226°); R ' =  m-, m.p. 224-5°, and 
p-JVil/e2, m.p. 238-5°. The intensity of coloration 
(yellow to dark red) of the compounds rises in the 
order R  =  H  <  m -N02 <  p-N 0 2, and R ' =  H  <  
m-OMe <  jj-OMe <  m-OH <  p -OH <  ra-NMe2 <  
2 >-NMe2. R . T.

C o n stitu tio n  of d ih y d ro x y -h o m o p h th a lic  and  
- te rep h th a lic  ac id  d eriv ed  fro m  tr ie th y l o rc ino l- 
tric a rb o x y la te . Y. A s a h in a  and H. N o g a m i 
(Proc. Imp. Acad. Tokyo, 1940, 16, 119— 121).— 
3 : 5-Dihydroxy-2-carboxyphenylacetic acid is con­
verted by CH2N2 into the Me2 ester, m.p. 77°, which 
with Mel and” K 2C03 in COMe2 affords Me 3 : 5-di- 
methoxy-2-carbomethoxyphenylacetate, m.p. 72— 
73°, hydrolysed (KOH-EtOH) to 3 : 5-dimetlioxy-2- 
carbomethoxyphenylacetic acid, m.p. 147-5°. The 
corresponding chloride is condensed with 
CHNaAc-C02E t and the product is transformed by 
N H 3 into E t y -3 : 5-dimethoxy-2-carbomethoxy- 
phenylacetoacetate (I), m.p. 115°, which is converted 
by restrained action of KOH into 3 : 5-dimethoxy-2- 
carbomethoxybenzyl Me ketone, m.p. 100-5°, and 
thence by conc. H 2S 0 4 into the corresponding acid, 
m.p. 139—140°, which is no t readily lactonised. 
Successive treatm ents of (I) with B ui and E tO H - 
NaOEt, K O H -EtO H , and conc. H 2S 0 4 or K O H - 
EtO H  give a product, m.p. 137°, quite distinct from 
olivetonic acid Me2 ether, m.p. 93°. Jerdan’s orient­
ation (J.C.S., 1899, 75, 808) of the orcinoldicarboxylic 
acids m ust therefore be reversed. E t  3 : 5-dihydroxy-
4-carboxy-2-carbethoxyphenylacetate has been con­

verted into 6  : 8-dimethoxy-3-methylisocoumarin and 
3  : 5 -dihydroxy-2 -carbethoxyphenylacetic acid into 
olivetonic acid or olivetonide Me2 ether. H. W.

N ap h th a len e  se r ie s . I I .  S y n th e s is  of trans-  
d ecah y d ro n ap h th a len e  - tr im s  - 2  - carb o x y lic - 3 - 
acetic  ac id . N. A . C h a u d ii r y , R. D . D e s a i , a n d  
G. S. S a h a r iy a  (P ro c . I n d i a n  A c a d . S ci., 1940,
I I ,  A, 145—148).—iraws-2-Ketodecahydronaphthalene 
gives the cyanohydrin, b.p. 113°/6 mm., dehydrated 
by S0C12-C 5H 5N a t 0°—room temp, to  trans-2-cj/ano- 
h?-octahydronaphihalene, b.p. 145°/6 mm. [oxidised 
by K M n04 to  cycZohexane-1 : 2 -diacetic acid (I)]. 
Boiling conc. HC1 then gives trans-is.2-octahydro- 
naphthalene-2-carboxylic acid, m.p. 146° [oxidised to
(I)], which with CN-CHNa-C02E t-E t0 H  at, success­
ively, 0 °, room temp., and the b.p. gives an ester, 
hydrolysed to tTiins-decahydronaphthalene-tr&ns-Z- 
carboxylic-3-acetic acid, m.p. 214—215°, and an im­
pure acid, m.p. 160—180°. R. S. C.

M ech an ism  of a ro m a tic  s id e -ch a in  reac tio n s  
w ith  spec ia l re feren ce  to  p o la r  effects of s u b ­
s ti tu e n ts .—See A., 1940,1, 295.

N ap h th a len e  se rie s . I . P ro p e r tie s  of 2- 
a c e ty l- l-n a p h th o l. S y n th es is  of 2 -e th y l-l-  
n ap h th o l. M. A k r a m , R. D . D e s a i , and A . K a m a l .
I I I .  P ro p e r tie s  of 4 -ace ty l-l-n a p h th o l. P r e ­
p a ra tio n  of 4 -e th y l-l-n ap h th o l. IV . P re p a r ­
a tio n  a n d  p ro p e r tie s  of 2  : 4 -d iacety l- an d
2 -ace ty l-4 -p ro p io n y l-l-n ap h th o l. M. A k r a m  and 
R. D . D e s a i  (Proc. Indian Acad. Sci., 1940, 11, A, 
139—144, 149—155, 156—161).—I. Some (4: 1- 
OH-010H 0)2, m.p. 300°, and 1 : 1'-dihydroxy-2 : 2'-di- 
naphtliyl oxide, m.p. 183—1S4°, accompany (method : 
Clemo et al., J.C.S., 1931, 1265) 2 : l-C 10H 0Ac-OH (I) 
(bluc-green FeCl3 colour; picrate, m.p. 112°; semi- 
carbazone, m.p. 306°; phenylhydrazone, m.p. 141°). 
Anhyd. A1C13 converts (I) in PhN 0 2 into a compound, 
C24H 180 4, m.p. >300°; 2 : 4 :  l-C 10H 5AcBr-OH,
Ac20 , and NaOAc a t 180—185° give 6-bromo-3-acetyl-
2-methyl-1 : 4:-u-naphthdpyrone, m.p. 206—207°, hydro­
lysed by 10% NaOH to 1 : 4 :  2-OH-C10H 5Br-CO2H
(II). Br and (I) in CHC13 give 4--bromo-2-bromoacetyl- 
1 -naphthol, m.p. 150°, hydrolysed by N aO Et in boiling 
E tO H  to i-bromo-2-hydroxyacetyl-l-naphthol, m.p. 
136—137°, and 4,-bromo-a-naphthacoumaranone, m.p. 
274°. ‘i-Bromo-2-dibromoacetyl-l-naphthol (similarly 
prepared), m.p. 199°, and N aO E t-E tO H  give (II) and 
a neutral substance, m.p. 250°.
4 : 2 :  l-NO 2-C10H 5Ac-OH and Na0Ac~Ac20  a t 100— 
140° give 6-nitro-3-acetyl-2-methyl-l : i-a.-naphtha- 
pyrone, m.p. 242—243°, hydrolysed by hot 10% 
NaOH to 4 : 1 : 2-NO2*C10H 5 (OH)-CO,H. Z n-H g- 
HC1 reduces (I) to 2 : l-C ,0H 6Et-OH, m.p. 70° (lit. 
6 8 °) [picrate, m.p. 123° (Ht. 118°); M e ether, b.p. 
136°/6 mm. (picrate, m.p. 80°); 4-N 0 2-, m.p. 8 8 °, and 
P/uV2-derivative, m.p. 189°; with Br gives 2-p- 
bromoethyl-l-naphthol, m.p. 90° (with alkali gives a 
substance, m.p. 280° after sintering)], and 2-ethyl- 
1 : 2 : 3 :  i-tetrahydro-l-naphthol, b.p. 108°/8 mm.

II I . 4 :  l-C 10H 6Ac-OH (III), m.p. 199—200° 
(acetate, m.p. 83—84°; Me ether, m.p. 71—72°; 
picrate, m.p. 160— 161°; serhicarbazone, m.p. 2 0 0 °; 
oxime, m.p. 250°), with a  little (I) is best obtained 
from a-C10H /O H  by AcCl and ZnCl2 in P h N 0 2 a t
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room temp. W ith ZnCl2 and boiling E tC 02H  it 
gives 1 : 2 -OH-C10H G-COEt. W ith Br-CHC13 i t  gives
2-bromo-i-acetyl-, m.p. 134— 135°, -i-brotnoacetyl-, 
m.p. 140° [with warm E tO H  gives (colour changes) 
a substance, m.p. 178—180°; with boiling 10% 
NaOH gives the 4 -hydroxyacetyl derivative, m.p. 
93—94°], and A-dibromoacetyl-l-naphthol, m.p. 116° 
(with 10% NaOH gives S-brorno-A-hydroxy-1 -napMhoic 
acid, m.p. 208°). W ith NaOBr it  gives 4 :  1- 
OH-C10H 0*CO2H, which in boiling H 20  or above the 
m.p. gives a-C10H 7-OH and with Br-CHC13 gives 
4 :  l-C 10H GBr*OH. W ith HNOs (d 1-5) in AcOH it 
gives 2-nitro-‘k-acetyl-\-naphthol (IV), m.p. 145°, 2 : 1- 
NO2-C10H 6-OH, and 2 : 4 : l-(NO 2)2C10H 5-OH [also 
obtained from (IV)]. W ith Zn-H g-HCl it gives 
4 :  l-C 10H GEt-OH, m.p. 42°, b.p. 160—161°/7 mm. 
[with PhN2Cl gives 2-benzeneazoA-ethyl-l-naphthol, 
m.p. >300°, and (? cis- and trans-)forms, m.p. I l l — 
1 1 2 ° and 180—181°, of i-ethyl-l : 2-haphthaquinone-2- 
phenylhydrazo?ie], and i-dhy l-l : 2 : 3 : i-letrahydro-l- 
riaphthol, b.p. 1 1 0 — 1 1 1 ° / 1 0  mm.

IV. AcC1-A1C13 in P1iN02 converts (I) or (III) into
2 : i-diacetyl-1 -naphthol (V), m.p. 141°, which yields 
(methods as above) 2-acetylA-bromoacetyl-, m.p. 164— 
165°, 2-acelyl-4:-hydroxya.ee,tyl-, m.p. 130°, and 2-bromo- 
acetyl-i-dibromoacetyl- (VI), m.p. 136°, -1 -naphthol. 
Boiling 10% NaOH converts (VI) into tx-naphtha- 
coumanmonc-i-carboxylic acid, m.p. 207—209°. W ith 
H N 0 3 (d 1-5) (1 mol.) in AcOH, (V) gives 4 : 2 : 1 -  and 
2 : 4 :  l-NO 2-C10I I 5Ac-OH and
2 : 4 :  l-(NO 2),C10H 5-OH, obtained also with a poly- 
nitro-compound, m.p. 215°, by use of 2 mols. of 
HNOs. W ith ZnCl2 in boiling AcOH or E tC 0 2H,
(V) gives 2 : 1 -C10H GR*OH (R =  Ac or EtCO, respect­
ively), and with N a0Ac-A c20  a t 180—190° gives
3 : ti-diacetyl-2-niethyl-l : A-a-naphthapyrone, m.p. 
170—171°, hydrolysed by boiling io%  NaOH to
l-hydroxy-A-acetyl-2-naphthoic acid, m.p. 216° [de­
comp. to  (III)]. W ith EtCOCl and ZnCl2 in  P h N 0 2, 
(I) gives 2-acetyl-4:-pro]pionyl-l-naphthol, m.p. 131°, 
the Br-derivative, m.p. 141°, of which loses its Br 
to  hot 5% NaOH, with ZnCl2-AcOH gives (I), with 
ZnCl2-E tC 0 2H  gives 1 : 2 -OH"C10H G-COEt, and with 
H N 0 3 (1 mol.) gives 4 : 2 :  l-NO 2-C10H 5Ac-OH with 
a little 2 : l-NO 2-Ci0H G’OH and
2 : 4 :  l-(NO 2)2C10H 5-OH. R. S. C.

P re p a ra t io n  a n d  p ro p e r tie s  of a- an d  
p -n ap h th y lg ly o x a l. L. N. G o l d ir e v  and I. J . 
P o s t o v s k i (J. Gen. Chem. Russ., 1940,10, 39— 42).—
1- or 2-C10H 7-COMe with Se02 in 80% AcOH (1 hr. 
a t  the b.p.) yields a- (I), an oil (-\-H20 , m.p. 82°; 
osazone, m.p. 105°), or p-naphthylglyoxal (II) [ + H 20 , 
m.p. 110° (lit. 98°); osazone, m.p. 134°], respectively.
(I) and (II) with o-CGH 4(NH 2) 2 yield the correspond­
ing quinoxalines, m.p. 114° and 137°, respectively.
(II) and CHaO in aq. N H 3 [Cu(OAc) 2 catalyst] afford 
4:-$-naphthylglyoxaline, m.p. 168°. (I) and (II) give
an intense green coloration when heated with 2 -amino- 
pyridine. R. T.

D e riv a tiv es  of 2 -pheny lcyc/ohexanone. J . C.
B a r d iia n  (Chem. and Ind., 1940, 369).— 
CPhNa(C02E t ) 2 and CH2Ac*CH2-NMeEt2I  give E t 
8 -keto-a-carbethoxy-a-phenylhexoate, b.p. 182°/6

mm., hydrolysed and decarboxylated to S-keto-a- 
phenylhexoic acid, b.p. 180°/4 mm., 185°/6 mm. [semi- 
carbazone, m.p. 161— 162°; Me ester, b.p. 149°/5 mm. 
(semicarbazone, m.p. 151—152°)]. The E t  ester, 
b.p. 160°/9 mm. (semicarbazone, m.p. 119— 120°), 
condenses with CN-CH2*C02E t (piperidine) to 
E t 2 a -c y an o -E -p h en y l-p -m e th y l-A a-p e n te n e -a s -d ic a rb -  
oxylate, b.p. 212°/7 mm., which when treated with 
KCN and then hydrolysed and esterified yields E t3 
a-phenyl-S-methylpcntane-aSs-tricarboxylate, b.p. 
208°/7 mm. This is s u b je c te d  to  the Dieckmann 
reaction and the resulting p-CO-estcr is condensed 
with CH2Cl-CH2 ,C02E t ; the crude p ro d u c t  is h y d r o ­
lysed (conc. HC1) and purified through E t  p-2-keto-4- 
carbethoxy-1 - phenyl - 4 - methylci/cZohexylpropionate. 
Similarly p-0M e'C 6H 4 ,CH(C02E t ) 2 affords success­
ively E t  S-keto-a-carbethoxy-a-anisylhexoate, b.p. 
202°/6 mm., 8 -keto-a-anisylhexoic acid, b.p. 200°/5 
mm. (E t ester, b.p. 180°/8 mm.), E t 2 a-cyano-E- 
anisyl-P-methyl-Aa-pentene-as-dicarboxylate, b.p. 
230°/6 mm., E t 3 a-anisyl-S-methylpentane-aSs-tri- 
carboxylate, b.p. 228°/6 mm., and E t  P-2-kcto-4-carb- 
ethoxy-l-anisyl-4-methylcí/cZohexylpropionate, b.p. 
221°/5 mm. H . W.

S y n th e s is  of p -pheny lnaph tha lene  d eriv a tiv e s .
M. W eizmann, E. B ergm ann, and E. B ograchov  
(Chem. and Ind., 1940, 402—403; cf. Hey et al., 
A., 1940, II , 168, 18S).—Ph2, (CH2-C0)20 , and A1C13 
in P h N 0 2 yield y-kelo-y-j)-diphenylylbutyric acid, m.p. 
183°, reduced (Clemmensen-M artin; A., 1936, 1249) 
to  y-p-diphcnylylbutyric acid (I), m.p. 118° (no
2 -substitutcd product isolated), and a product, m.p. 
328°. S0C12 followed by A1C13 in P h N 0 2 converts (I) 
into l-keto-1-phenyl-l : 2 : 3 : i-tetrahydroiiaphthalene, 
m.p. 70°, reduced as above and then dehydrogenated 
(Se) to  2-C10H 7Ph. A. Li.

P ro d u c tio n  of po lycyclic a ro m a tic  ty p es 
th ro u g h  th e  eyefodehydration  of u n s a tu ra te d  
k e to n es. W. S. R a p s o n  and R . G. S h u t t l e  w o r t h  
(J.C.S., 1940, 636—641).— 1-Keto-l : 2 : 3 : 4-tetra- 
hydronaphthalene (I) (cf. H artm ann et al., A., 1933, 
61) and PhCHO in 4% K O H -E tO H  yield the
2-CHPh'. derivative, m.p. 105°, b.p. 210—212°/2 mm., 
converted by P 20 5 in xylene into 3 : 4-benzfluorene. 
l-Keto-2-o-tolylidene-l : 2 : 3 : A-tetrahydronaphthalene, 
m.p. 6 8 °, b.p. 213°/2 mm., affords (similarly or by 
NaN H 2) 8-methyl-3 : i-benzftuorene, m.p. 104—105°, 
b.p. 203°/2 mm., purified through the picrate, m.p.
127— 128 , and oxidised by Na2Cr2 0 7-A c0H  to the 
-benzjluorenone, m.p, 139-5— 140-5°. cycZoHexan- 
one and o-CGH 4Me-CHO in 4% aq. KOH give 2-o- 
tolylidene-, m.p. 66—67°, b.p. 151— 154°/4 mm., and 
2 : Q-di-o-tolylidene-cyc\ohexanone, m.p. 138—139° 
(main product in K O H -E tO H ); neither the former 
nor o-tolylideneacetophenone is dehydrated bv P 20 5 

or N aNH2. (I), 2 : 4 : 6 :  l-C 6H 2Me3-CHO, and 4% 
K O H -E tO H  afford l-keto-2-{2' : 4' : 6 '-trimelhylbenzyl- 
idene)-1 :2  : 3 :4 -tetrahydronaphthalene, m.p. 92—92-5°, 
dehydrated by P 2Os in xylene to three dihydro-5 : 7- 
dimethyl-\ : 2-benzanthracene, m.p. 146—147° (II) 
(picrate, m.p. 190—191°), m.p. 114°, and m.p. 115-5— 
116-5° (picrate, m.p. 165°); one m ay be the 3 : 4-H2- 
derivative. (II) and Se afford 5 : 7-dimethyl-1 :2-
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benzanthracene, m.p. 120—121°. 2-(2' : 4' : Q'-Tri- 
methylbenzylidene)-<x-hydrindone, m.p. 93-5—94-5°, 
could not be dehydrated. Tetrahydro-o-toluonitrile
(III) and 95% H 3P 0 4 (better than  H 2S04) a t 120— 
130° afford 6-methyl-A^cy clohexenecarboxylic acid
(IV), m.p. 105-5° (not identical with th a t of Mazza 
et al., A., 1927, 665), oxidised1 (0 3 followed by 0-1n- 
aq. K M n04 in C02) to  a-methyladipic acid. Boiling 
aq. K O H -EtO H  (9 days) and (HI) give an acid amide., 
m.p. 128°, and (IV), but after 1 day yield an amide, 
m.p. 146°, and a (?) polymerised amide, m.p. >300°. 
The anilide, m.p. 106-5— 107-5°, of (IV) is converted by 
PCl5-PhM e a t 1 0 0 ° (bath), then SnCl2-H C l-E t20 , into 
6 -methyl-A^cycZohexenealdehyde, b.p. 6 6 —6 8 °/10 
mm. (semicarbazone, m.p. 207—209°; 2 : 4-dinitro- 
phenylliydrazone, m.p. 179°), converted by aq. 
AgN03-NH» into (IV). cycloHexanone, 
CHMefCH-CHO (V), and 1 % aq. KOH in E tO H  at 
<30° give a resin and probably crotonylidenec?/cZo- 
hexanone [semicarbazone, m.p. 191° (sinters a t 187°)]; 
the to tal product and H 2 (Pd-SrC03) in MeOH at
1-5—2 atm. afford cycZohexanol, 2-ra-butylcycZo- 
hexanol, and a mixture, C10H xO2. cycZoPentanone 
and (V) yield a product, (C4H 60)n, probably a poly- 
meride from (V). Less alkali affords less resin and 
gives a product, b.p. 115—135°/10 m m .; the latter 
yields a semicarbazone, m.p. 215— 216° (decomp.), 
probably from crotonylidenecycZopentanone. Hydro­
genation of the products affords 2 -?i-butylca/cZopentan- 
one (VI) (semicarbazone, m.p. 185—186°) and a 
mixture, C9H 160 2. a-n-Bulyladipic acid, m.p. 59-5° 
(prepared from E t 5-w-butylc?/cZopentanone-2-carb- 
oxylate), on distillation with a little BaO, affords (VT).
(V), COMe2, and 1% aq. KOH (cold) yield crotonylid- 
oneacetone (semicarbazone, m.p. 164— 166°); the 
to tal product was hydrogenated to  Me n-amyl ketone 
and a product, C7H 1 4 orl60 2 (2 reactive H). Prob­
ably the ketones react with (V) a t the double linking 
and also a t the CO group. A. T. P.

D ehydrogenation . V. S. C. S e n -G u p t a . (J. 
Indian Chem. Soc., 1940, 17, 101— 106; cf. A., 1939, 
II , 538).—cycZoPentane-1 -carboxylic-1 -acetic an­
hydride (I), C10H 8, and A1C13 in P hN 0 2 give y-keto- 
y-ct- (II), m.p. 140— 141° (Me ester, m.p. 69—70°; 
oxidised by NaOBr to a-CJ0H 7,CO2H), and -fi-naphlhyl- 
a<x-tetramethylenebutyric acid, m.p. 190—191° (Me 
ester, m.p. 109—110°; with NaOBr gives 
P-C10H 7 'CO2H). Zn-Hg-HCl reduces (II) to  1-3-1'- 
naphthylethylcyc\opcntane-l-carboxylic acid, m.p. 
108—109°, cyclised by H 2S 0 4-H 20  (3 : 1 vol.) a t 
100° to  1-keto-l : 2 : 3 : A-tetraJiydrophenanthrene-2 : 2- 
spirocyclopentane, b.p. 215°/6 mm. Clemmensen 
reduction then gives 1 : 2 : 3 : 4-tetrahydrophen- 
anthrene-2 : 2-spirocyclo^ewZaree, b.p. 190—195°/8 
mm., which with Se a t  300—320° and later 340— 
350° gives chrysene. l-C ,0H 7Me and (I) give only 
y-keto-y-4,-methyl-\-naphthyl-a.a.-tetramethylenebutyric 
acid, m.p. 176—177° (with NaOCl gives 4 :  1- 
C10H 6Me-CO2H), the Me ester, m.p. 56—57°, of which 
(but not the free acid) is reduced to  Me l-B-4'-methyl- 
1 '-naphthylethylcT/cZopentane-1 -carboxylate, b.p.
230—235°,/5 mm. The derived acid, m.p. 112°, gives 
(as above) 1-keto-Q-methyl-, m.p. 97°, and thence 
9 - methyl -1  : 2 : 3 : 4 - tetraliydrophenanthrene - 2 : 2 -

spiroeyclopewicme, m.p. 69—70°, which with Se gives
3-methyl-l : 2-benzanthracene. R. S. C.

S tru c tu re  of e th an o ly sis  p ro d u c ts  of sp ru ce  
a n d  m ap le  w ood. L. B r ic k m a n , J . J . P y l e , W. L. 
H a w k in s , and H . H ib b e r t  (J. Amer. Chem. Soc., 
1940, 62, 986).—The “ aldehyde fraction ” obtained 
by ethanolysis of maple and spruce wood contains 
‘i-hydroxy-3 : a-dimethoxyphenyl and guaiacyl Me di- 
ketone and not the isomeric aroylacetaldehydes (cf. A.,
1939, II , 516). R. S. C.

S te ro l g ro u p . XL. B ro m in a tio n  of 7-keto- 
ch o leste ry l ace ta te . H . J a c k s o n  and E. R. H. 
J o n e s  (J.C.S., 1940, 659—663; cf. A., 1938, II , 497). 
—7-Ketocholesteryl acetate (I) and Br (excess) in 
AcOH afford 5 : Q-dibromo-1 -ketocholestanyl acetate (II), 
m.p. 146—147° (decomp.), converted by KI-COMe2 

into (I), or by KOAc-AcOH into an impure un­
saturated bromo-ketone. Boiling NPhMe2 and (II) 
afford 7-keto-A3 :5-cholestadiene, also obtained from
(I) and HBr-AcOH. (I) and Br-HBr-AcOH yield 
3 : 4 :  G-tribronw-7-keto-A^-cholestene (III), decomp. 
~143°, which loses H B r by AgN03-C 5H 5N or KOAc- 
AcOH a t 1 0 0 °, or NPhMe2 (less readily), to  give 4 : 6 - 
dibromo-7-keto-A3:5-cholestadiene, m.p. 189— 190°.
(I ll)  and K I-C0M ea afiord 6-bromo-7-keto-A3:5- 
cholestadiene, m.p. 117°, unchanged by NPhMe2, or 
C5H 5N, or Zn dust in MeOH or AcOH. 6  : 6 '-Di- 
bromo-7-ketocholestanyl acetate or 7-bromo-6-keto- 
cholestanyl acetate and boiling NPhMe2 afford 7- or
6 -ketocholestanyl acetate, respectively. The effect 
of substituent Br on light absorption of steryl ketones 
is discussed. A. T. P.

H ydro x y -k eto n es of th e  ci/cZopentanopoly- 
h y d ro p h e n an th ren e  se r ie s .—See B., 1940, 495.

P h y sio log ica lly  ac tive o x id a tio n  p ro d u c t of 
e rg o  s te ro l. A. F . v o n  Ch r is t ia n i  (Mikrochem.,
1940, 28, 183— 185).—Cholesterol and P r“COCl in 
C5H 5N give a cholesteryl butyrate (I) which is bio­
logically inactive (cf. A., 1939, I I I ,  598). This is due 
to oxidation of ergosterol (II), present as impurity, to  a 
product (III) which deactivates the (I). Passage of 
0 2 into ergosterol in  EtOH-hsematoporphyrin and

p rr light gives, inter
p rr  /x 2 alia, (III) as an

s \  “ t t  (' nvT/a.PTTT? acidic oil, probably
tt /  \ r v Trl.Tfp p rr  p ry having the annexed

O T T o n  \  A / 2 structure. Girard’s
\  /  V p t t  reagent P  separates

CH0 CH-COofi ( l l l \. i n t 0  ■a n «
2 2 reactive as- (IV)

(physiologically active a t 1 0 ~ 9 g. per c.c.) and reactive 
trans-form (V) (physiologically much less active), trans­
formed into one another by irradiation by Ra. Light 
changes (V) into (IV). A t 180°/vac. (IV) gives (V). 
The known corresponding aldehyde (A., 1933, 500; 
1939, II , 261) is oxidised to  (III) by Ag20.

R. S. C.
a- an d  [3-7-H ydroxy-3-ketocholanic acid . S.

M iy a z i  and H. I s a k a  (J. Biochem. Japan, 1939, 30, 
297—302).—Chenodeoxycholic acid with C5H 5N - 
A c,0 a t room temp, yields diacetylchenodeoxycholic 
acid, m.p. 230° (Me ester, m.p. 128°), and with abs. 
HCO,H a t 100° (bath) gives diformylchenodeoxycholic
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acid, new m.p. 184° (Me ester, m.p. 56—86°), which, 
with 0-5N-NaOH a t room temp, for 4 hr., aifords 
u.-3-hydroxy-l-formylcholanic acid, m.p. 147—149°, 
oxidised (A c0H -C r03) to  the 3-CO-acid, m.p. 188— 
189°, hydrolysed (5% K.OH in EtOH) to a-7-hydroxy-
3-ketocholanic acid, m.p. 96°. Diformylursodeoxy- 
cholic acid (Iwasaki, A., 1937, II , 20), similarly yields 
P-3-hydroxy-, m.p. 135°, and $-3-Jceto-7-formylcholanic 
acid, m.p. 126—129°, and {J-7-hydroxy-3-ketocholanic 
acid, m.p. 115—117°. F . 0 . H.

M an u fac tu re  of p ro g e s te ro n e .—See B., 1940,
495.

P re p a ra t io n  of an tih sem o rrh ag ic  co m pounds.
—See A., 1940, II I ,  516.

S u b s titu te d  an th ra q u in o n e s  an d  aroy lbenzo ic 
ac id s .—See B., 1940, 431.

D etox ica tion . V II. B io log ica l re d u c tio n  of
i-m en th o n e  to  rf-neom enthol an d  of d-iso- 
m en tb o n e  to  d -iso m en th o l in  th e  ra b b it .  Con­
ju g a tio n  of d -n eo m en th o l w ith  g lu cu ro n ic  acid .
R. T. W il l ia m s  (Biochem. J ., 1940, 3 4 , 690—697).— 
About 30—40% of Z-menthone administered to 
rabbits is excreted as OH-derivatives conjugated 
with glucuronic acid ( I ) ; a part of the menthone mol. 
is therefore reduced a t the CO group. iZ-i'soMenthone 
is also reduced in the rabbit to d-isomenthol (II), 
isolated as the glucuronide. 67—68% of d-neo­
menthol fed to  rabbits is excreted in the urine com­
bined with glucuronic acid; this figure is of the 
same order as those found for ¿-menthol and (II). 
A method is described, using a Shafier-Hartm ann 
reagent, for the determination of conjugated (I) in
1 ml. of urine after feeding menthol derivatives. 
d-Neomenthylglucuronide, m.p. 146°, [a]“  —14-6° in  
EtO H , N H i d-neomenthylglucuronate, [a]D —6-9° in 
H 20  or ( +  1H20) [a]D —5-9° in  H 20 , and d-neo- 
menthyl 3 : 5-dinitrobenzoale, m.p. 155°, [a]“  +22-6° 
in CHC13, are new. H. W.

C ondensation  p ro d u c ts  f ro m  “ a-te rp inene  ” 
a n d  th e  ca ren es w ith  m a le ic  an h y d rid e . N. F.
G o o d w a y  and T. F. W e s t  (J.C.S., 1940, 702—703).— 
The terpene m ixture obtained by dehydration of 
terpineol with a solution of H 2C20 4 has been separated 
into five fractions, the first four of which with maleic 
anhydride give acids of m.p. 124— 131°, and not 158° 
(cf. Diels et al., A., 1938, I I ,  330). The hydrocarbon 
formulated by Diels is A4- and not A3-carene.

F. R. S.
S y n th eses  in  th e  cam p h an e  se rie s . V. S yn­

th e s is  of d ie th y l [1 , 2 , 2 ]d icj/cioheptanedionedi- 
ca rb o x y la te  f ro m  d ie th y l cyciopentanone-2  : 5 -d i- 
ca rb o x y la te . P. C. G u h a  and G . D. H a z r a  (J. 
Indian Chem. Soc., 1940,17, 107— 110; cf. A., 1938, 
II , 13).—The N a1 derivative of E t 2 q/cZopentan-l-one-
2 : 5-dicarboxylate (improved prep.) and CH2Br-C02E t 
in C8H rt, first a t ro6 m temp.- and then a t  the b.p., give 
cis- and trans-/omw, (I), b.p. 145— 160° (145—202°)/3 
mm., and (II), b.p. 202—20S°/3 mm. or vice versa, of 
Etn cyclopentan-l-o?ie-2 : 5-dicarboxylate-2-acetate. 
When distilled, (I) slowly gives (II). Hydrolysis of
(I) or (II) by  18% HC1 gives E t  ci/cZopentan-l-one-2- 
acetate. W ith Na in  boiling C6H 6, (II) gives E t2

1 - koto-3 : 6 -eWoket-oci/cZohexane - 2 : 3-dicarboxylate 
(decomp, when distilled), which with boiling 18% 
HC1 yields by decarboxylation \-keto-3 : 6-endokelo- 
cyclohezane-3-carboxylic acid, + H 20 , m.p. 212° [Me 
ester, m.p. 129° (semicarbazone, m.p. 209—210°); 
reduced (Clemmensen) to an acid, m.p. 118°], and a 
viscous acid, C7H inO.> (semicarbazone, m.p. 192°).

R. S. C.
D ependence of o p tica l ro ta to ry  p o w er on 

ch em ica l co n stitu tio n . X V II. N itro - a n d  ca rb - 
o x y -a ry l d e riv a tiv e s  of s te re o iso m e ric  m e th y l- 
en e cam p h o rs . B . K . S i n g h  and T. P. B a r a t  (J. 
Indian Chem. Soc., 1940,17, 1—18; cf. A., 1938, II , 
149).—Many vals. of [a] in  CHCI3, C8H 6, MeOH, 
EtO H , C0Me2, and C5H 5N of the following compounds 
are determ ined: o-nitroanilinomethylene-d-, m.p.
157— 158°, [a] sD5 +288-5°, -1-, m.p. 158°, [¿jg -288-0°, 
and -dl-camphor, m.p. 150°; m-nitroanilinomethyl- 
ene-cZ-, new m.p. 181°, [a]”  +249-6° (cf. Rupe et al., 
A., 1920, i, 327), -Z-, m.p. 180—181°, [a] 3?5 -248-0°, 
and ¿/-camphor, m.p. 167— 168°; ^-nitroanilino- 
methylene-iZ-, m.p. 154— 155°, [a]”  +331-2° (cf. Pope 
et al., J.C.S., 1909, 95, 171; Rupe et al.), -Z-, m.p. 
154— 155°, [a]p —388-1° in  MeOH, and -cZZ-camphor, 
m.p. 167— 168°; o-carboxyanilinomethylene-d-, m.p. 
166—167°, [aft5 +309-4°, -1-, m.p. 167— 168°, [a]3DB 
—309-7°, and -di-camphor, m.p. 113° (cf. Rupe et al. ) ; 
m-carboxyanilinomethylene-d-, m.p. 219—221°, [a]f>6 

+310-9° in MeOH, -1-, m.p. 219—221°, [a]°? -311-2° 
in  MeOH, and -dl-camphor, m.p. 215—217°; -p-carb- 
oxyanilinomethylene-d-, m.p. 280—283°, [a]|? +335-0° 
in  C5H ?N, -1-, m.p. 280—282°, [«]? -334-1° in C5H 5N, 
and -dl-camphor, m.p. 283—2S5° (all above vals. of 
a are in  C6H 6 unless stated otherwise). Relation 
between rotatory power (R) and chemical constitution 
or solvent used follows no definite plan. The sequence 
of R  of the isomerides of nitroanilino-derivatives is in 
general p  >  o >  unsubstituted >  to in all solvents; 
with carboxy-derivatives, the order in C5H 5N  is 
unsubstituted >  p  >  o >  to. Vals. of R  of corre­
sponding d- and Z-forms in all solvents are equal and 
opposite. The compounds obey the simple dispersion 
law, [a] =  K(7? -  V ) .  A. T. P..

D ependence of o p tica l ro ta to ry  p o w er on 
ch em ica l co n s titu tio n . XVI. B ro m o -a n d  iodo- 
a ry l d e riv a tiv e s  of s te re o iso m e ric  m eth y len e- 
ca m p h o rs . B. K . S i n g h  and B. B h a d u r i  (Proc. 
Indian Acad. Sci., 1939, 10, A, 359—380).—The 
optical ro tatory  powers of o- (I), m.p., I and d, 8 8 — 
89°, dl, 95—96°; to- (II), m.p., I and d, a-form, 
162— 163°, p-form, 111— 113°; dl, 175— 176°, and 
p-bromo-, m.p., Z and d, 186—187°; dl, 186—187°, 
m-, m.p., Z and ii', 187—188°; dl, 182— 183°, and 
p -iodo- (III), m.p., Z and d, 185— 186°; dl, 193—195°, 
-anilinomethylenecamphor in CHC13, COMe2, C6H 6, 
EtOH, MeOH, and CSH ?N  have been measured. 
d- and Z-(II) exist in two interconvertible dimorphic 
forms ■with identical ro tatory  dispersion, m.p. 162— 
163° by slow crystallisation and m.p. I l l — 113° by 
rapid crystallisation from MeOH. m-Bromoanilino- 
methylene-tZZ-camphor exists in only one form.
o-Iodoanilinomethylenecamphor could not be got solid. 
The effect of chemical constitution on the rotation is 
discussed. The rotatory power decreases in the order
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of dielectric const, of the solvents, MeOH >  EtO H  >  
COMe2 >  C5H 5N >  CHCI3 >  C6H 6. For position 
isomerides the sequence of ro tatory  power is no 
halogen >  p  >  m  >  0  in EtOH, COMe2, and C5H 5N, 
and no halogen >  o >  m >  p  in CIIC13 and C„H8. 
The racemic forms of (I), (II), and (III) are true dl 
compounds. W. R. A.

P o n g am o l, new  c ry s ta llin e  com pound  fro m  
p o n g am ia  o il. S. R a n g a s w a m i and T. R . Se s h a d r i  
(Current S ci., 1940, 9, 179).—The isolation from 
pongamia oil of pongamol, C17H n 0 3‘0Me, m.p. 128— 
129°, a phenol which on reduction (Mg +  HC1) yields 
a red anthocyanin, on oxidation or hydrolysis yields 
BzOH, and gives a £>-nitrobcnzoyl derivative, is 
described. A. Li.

C hem ical co n stitu en ts  of lichens found in  
Ire la n d . Lecanora gangaleoides. I I .  T. J . 
N o l a n  and J. K e a n e  (Sci. Proc. Roy. Dublin Soc., 
1940,22,199—209; cf. A., 1935,550).—L. gangaleoides 
contains gangaleoidin (I), atranorin and chloratranorin 
(ratio 1 : 4), d-arabitol, endococcin (II), rhodophyscin
(III) (acetate), and a substance, C26H 2 iO 10Cl3 (?) (con­
taining OMe?), m.p. 231—233° (Me ether, m.p. 143— 
144°), which gives a light purple colour with FeCl3 and 
pale yellow with H 2S04; the presence of H 20-sol. 
ester or lactone was not confirmed. (II) yields (III) 
when boiled with AcOH. (I ll), which contains no 
OMe, gives no ppt. with o-C6H 4(NH2), in AcOH, and 
the resulting solution fails to  give the colour reactions 
of (III). (I) is a lactone, C16H zO.,Cl2(OH)(OMe) 2 (Me 
ether, m.p. 181°). MeOH-KOH opens the ring, 
giving a Me ester [Me1 ether, m.p. 186—187°, obtained 
by hydrolysing the Me ether of ( I ) ; Me2 ether (IV) 
(CH,N2), m.p. 141—142°], which when distilled under 
reduced pressure gives an isomeride, m.p. 1S4— 185°.
(I) with MeOH-KOH followed by H 20  yields sub­
stances, C16H 10O6Cl2(OMe)2, + H 20 , m.p. 197— 198°, 
and +211,0, m.p. i61°, either of which with CH„N„ 
yields (IV). Hydrolysis (MeOH-KOH) of (IV) yields 
an acid, C14H 70Cl2(C02H)2 (0Me)3 ,H20 , m.p. 216— 
217°, which when heated alone or in H C 02H 
gives an acid, C14H 80Cl2 (C02H)(0M e) 3 (V), m.p. 
138—139° (Me ester, m.p. 79—80°), when heated in 
glycerol a t  220—225° for 5 hr. gives a phenol 
C14H 9OCl2(OH)(OMe) 2 (VI), m.p. 165— 166° (Me ether, 
m.p. 112— 113°), and when vac.-distilled gives (V),
(VI), and a neutral substance (? a xanthone), 
C15H 70 2Cl2(0Me)3, m.p. 212—213°. I t  is concluded
th a t (I) is a derivative of C6H 4<^q^_^]>C 6H 4, having
as substituents 2  Me, 2 Cl, OH, OMe, and CO,Me.

A. Li.
C o n stitu en ts  of h ig h e r  fung i. I .  T rite rp e n e  

ac id s  of P olypovus betu lihus. F r .  L. C. Cross, 
C. G. E l i o t ,  I. M. H e i l b r o n ,  and E. R. H. J o n e s  
(J.C.S., 1940, 632—636).—Extraction of the  fresh 
minced fungus by cold EtO H  gives,after saponification, 
a mixture of sterols containing ergosterol and poly- 
porenic acid A , C30H 4SO4 or C31H 50O4, m.p. 194°, [a]^ 0 
+ 69° in  C5H 5N, which forms a M e ester, m.p. 142°, 
Mi? +77° in CHC13 (acetate, m.p. 112°, [<x]c° + 8 8 ° in 
CHC13). Further extraction w ith COMe2 and E t20  
under reflux affords polyporenic acid B , C30H 48O4, m.p. 
300—310° (decomp.) (after drying in vac., m.p. 275—

280°) (Me ester, m.p. 160°), and G, m.p. 270—275° 
(Me ester, m.p. 192—193°), the la tter in small amount. 
Acids A  and B  appear to  be isomeric, and both con­
tain  two OH and two ethylenic linkages. Acid G 
m ay be identical with gypsogenin. F. R. S.

R esin  acids. II. Structure of abietic acid.
V. K r e s t in s k i , A. N o v a k , and N . K o m sc h il o v  (J. 
Appl. Chem. Russ., 1939, 1 2 , 1514— 1528).—The 
isomeride (I) of abietic acid, m.p. 170—172°, is ozon­
ised, and the diozonide is decomposed with H 20  a t 
1 0 0 °, yielding a m ixture of products, of which the 
following acids were identified : 1  : ‘i-dimethy 1-2-
carboxyinethyl-B-(8-keto-e-niethyl-ci-carboxymethylhexyl)- 
cyc\ohexane-l-carboxylic acid, 2-(V-carboxy-V : 3'-di­
methyl - 2' - carboxymethyl - 3'- cyclohexyl) - 4 - isopropyl - 
cyclohexanone-4:: 5-ozonide, and 1 : 3-dimethyl-2-carb- 
oxymethyl-3 - (¡38 - diketo-z-methyl - a -formylmethylhexyl)- 
cyc\ohexane-l-carboxylic acid. The isomeride (II) of 
m.p. 188—190° similarly yields 1 : 3-dimethyl-2-carb- 
oxyniethyl-3-(<x.$-dicarboxy-z-methylhexyl)cyc\ohexane-l- 
carboxylic acid, m.p. 209—213°, 1 : 3-dimethyl-2-carb- 
oxymethyl-3-(yS-dihydroxy-c/.^-diearboxy-e-melhylhexyl) - 
cyclohexane- 1 -carboxylic acid (oxidised by K M n04 to  
1 : 3-dimethyl-3-carboxymethyl- and -3-dicarboxymethyl- 
cyclohexane-l : 2-dicarboxylic acid), 1 : Z-dimetliyl-2- 
formylmethyl-3-(a-formyl-8-carboxy-e-methyl- and 
-3-(<x.S-dicarboxy-t-methyl - hexyl)cyclohexane-1 -carboxylic 
acid. The production of these acids is explicable on 
the assumption th a t  the structures of (I) and (II) are :

R. T.
M iro  re s in . I I .  R esin  ac id s . C. W. B r a n d t  

and L. G. N e u b a u e r  (J.C.S., 1940, 683—686).— 
E xtraction of miro resin with 4%  NaOH, followed by 
saturation with CO„, yields miropinic acid (I) (85%), 
C20H 30O2, m.p. 160°, M i0 -103-6° in 1 : 1  E tO H - 
CHC13, and iso miropinic acid (II), m.p. 284°, [a]]] 
+21-2° in dioxan. (I) forms a M e ester, b.p. 148°/0-3 
mm., and is hydrogenated (Pd-C) in EtOAc to a-, 
m.p. 176°, [a]o —10-5° in EtOH, and [i-dihydro-acids, 
m.p. 115°, [<x]d +23-2° in  EtOH. Further hydro­
genation in AcOH of the H 2-acids gives respectively 
a-, m.p. 170°, [<x]d +15-2° in EtO H, and {i-tetrahydro- 
miropinic acids, m.p. 170°, [a]™ +30-5° in EtO H, 
along with y-dihydromiropinic acid, m.p. 113°, [a]]_f 
+46-2° in EtOH, in  both cases. Se-dehydrogenation 
of (I) yields pimanthrene. Hydrogenation (P t0 2) in 
AcOH of (II) affords a resin, b.p. 200°/0-3 mm. (II) is 
also obtained bv isomérisation of (I) with MeOH-HCl.

F. R. S.
C olouring  m a t te r s  of th e  C hinese d ru g  ta -ch i, 

E uphorb ia  p ik in e tiis , R u p r. J . H . Chti (Chinese 
J . Physiol., 1940, 1 5 , 151— 157).—Extraction of the 
dried root skin with light petroleum gives euphorbia 
A, C1BH 10O5, m.p. 217° [Ba salt, + 1 H 20  and anhyd. ; 
semicarbazone, m.p. 287° (decomp.)], converted by 
Ac20  and anhyd. NaOAc a t 140° into a compound 
C15H 80 5 ,m .p. 192°, e»p7ior&iaB,C15H 80 5 (+0-5CHCI3),
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m.p. 224°, converted by Ac20  into a compound, 
Ci4H n OG, m.p. 176°, and euphorbia C, m.p. 283°. The 
presence of a glucoside, C37H 5 80 12, could not be con­
firmed. H. W.

A cetyl co n ten t of m a rin o b u fa g in , a ren o b u - 
fag in , a n d  ac e ty lm arin o b u fag in . V. D e u l o fic it ,
E. D u p r a t , and R. L a b r io l a  (Nature, 1940, 145, 
671).—Marinobufagin has a volatile acid content 
< 1 % ; this excludes Ac and EtCO from its con­
stitution. Jensen’s formula, C ^ ff i |0 5, is confirmed. 
Acetylmarinobufagin (~18%  Ac) probably has 2 Ac. 
A compound, C^HgoOg, m.p. 231—233°, Ac < 1 % , 
has been isolated from the crude venom of Bufo 
arenarum. L. S. T.

S ap o g en in s . V II. S tru c tu re  of qu illa ic  acid  
a n d  i ts  re la tio n  to  ecb inocystic  ac id . D. F.
E l l io t t , G. A. R. K o n , and H. R. S o p e r  (J.C.S., 
1940, 612—617; cf. A., 1939, II , 436).—The second 
OH of quillaic acid (I), which is not part of the group 
CH(OH)-CMe,CHO, is attached to a C immediately 
adjacent to the quaternary C carrying COaH, as in 
echinocystic acid (II) (cf. W hite et al., A., 1939, II, 
333). The following reactions suggest th a t (I) and
(II) may be related in  the same way as gypsogenin 
and oleanolic acid. The C30 acid (loc. tit.) and 
Kiliani’s solution give small amounts of diketo- 
lactone (III), acid Ax (probably C27H 40O6) and A2, a 
ketohydroxy-acid, C29H 440 6, and acid B, C31H 4 80 7 
(loc. cit.). The latter, crystallised from aq. MeOH, 
yields the (?) hydrate (IV), m.p. ~170—180°, which 
sublimes in  high vac. to  an unsaturated acid, 
C29H 420 5, corresponding with loss of ~A cO H +  H 20.
(IV) and CH2N 2 afford the Me.ester, m.p. 210° [2 : 4- 
dinitrophenylhydrazone, m.p. 283° (decomp.)], of acid 
B, which is decomposed by MeOH-KOH to (IV). ( I ll)  
and Zn-H g in HCl-AcOH (cf. Jacobs et al., A., 1926, 
1250) yield the keto-lactone (V), m.p. 293—295°. 
Me quillaate and Cu-bronze a t 270°, or Beckmann’s

solution in  aq. AcOH a t 10°, afford the diketo-ester
(VI), CjoH^O,, m.p. 193°, [«]„ +8-9° in  CHCL,, 
converted by 5% K O H -EtO H  into the diketone (VII), 
m.p. 197° or m.p. 185° to an opaque liquid which 
clears a t 2 1 0 °; probably a mixture of stereoisomerides 
is formed. (VI) and Zn-H g in AcOH-HCl (method : 
Reichstein, A., 1937, II , 449, or Jacobs et al., loc. 
cit.) afford the keto-ester, m.p. 178° (formula given), 
[«]„ 4-5-2° in CH@13, hydrolysed to  a monoketone, 
C28H 440 , m.p. 185— 187° [CO is no longer in e r t; 
2  :4 -dinitrophenylhydrazone, m.p. 268° (decomp.)]. 
A ttem pts to reduce (Clemmensen) quillaic acid yielded 
the diacetyl-lactone, which is reduced by Zn-H g in 
AcOH-HCl (cf. Jacobs et al., loc. tit.) to  an isomeride, 
m.p. 272—274°. Me quillaate (VIII) is reduced

s im ila r ly  to  an impure (?) deoxy-ester. (VIII) and 
N H 2-NH-C0-NH2 ,HC1 in NaOAc-MeOH a t room 
temp, afford a semicarbazone, sintering a t 186°, m.p.
200—220°, converted by N a-E tO H  a t 160— 170° 
into deoxyquillaic acid (IX), m.p. 302° (previous 
sintering), [a]D + 34° in  EtO H. I ts  Me ester, m.p.
209—210°, is oxidised (method : W hite et al., loc. cit.) 
to the diketo- ester, C3 JH 4 6 0 4, m.p. 152—153° (oxime, 
m.p. 246—247°). (IX) and its derivatives are 
probably not identical with, bu t very similar to,
(II) and its  derivatives. A. T. P.

S ap o g en in s . V III. T h e  sa p o g e n in  of fu lle r 's  
h e rb . G. A. R. K o n  and H. R. S o p e r  (J.C.S., 1940, 
617—620).—Saporubin, the saponin of fuller’s herb 
(Saponaria officinalis, L.), is hydrolysed by aq. HC1 
to gypsogenin (I), m.p. 269—270° (previous sintering) 
[semicarbazone, m.p. 270—272° (decomp.)], also 
obtained directly from the root (method : Karrer 
et al., A., 1924, i, 1091). (I) is purified by hydrolysing 
the acetate (II), m.p. 18&—189° (sinters a t 173°), 
[«]„ + 79° in CHCI3 (Me ester, m.p. 191°, [a]D + 80° 
in CHC13), with n-KOH a t room temp, to the K  salt, 
thence by dil. HC1 to (I), which is sublimed in high 
vac. a t 180°. (II) affords the Br-lactone, m.p. 
~180° (decomp.), and ¿soacetylgypsogeninolactone, 
m.p. 330—332° (cf. Ruzicka et al., A., 1937, II , 201); 
the la tter and C r0 3-A c0 H -H 2S 0 4 yield the corre­
sponding acid, and thence the lactone, C30H 46O5 ,H 2O, 
m.p. 353—355°, of gypsogenic acid (CH2N2 affords 
the Me ester, m.p. 344— 345°, of the anhyd. acid). 
Further oxidation with K iliani’s solution in AcOH 
affords a monobasic ketonic acid (III), C29H 440 5, m.p. 
—270—280° (Me ester, m.p. 191—192°; 2 : 4 -dinitro­
phenylhydrazone, m.p. 246—247°), and hedragone 
lactone, m.p. 298—301°, clearing a t 304° (decomp.) 
[bromide, m.p. 283° (cf. K itasato et al., A., 1934, 
1223); 2 : 4-dinitrophenylhydrazone, m.p. 274—276° 
(decomp.)]. An impure specimen of (I) has probably 
been obtained from S. rubra by von Schulz (cf. A., 
1898, i, 204). I t  is concluded th a t githagenin from 
corncockle (cf. Wedekind et al., A., 1930, 1324) is 
identical with ( I ) ; githagonolic acid is probably 
identical with gypsogenic acid. The formation of 
githagic acid from githagenin is analogous to the 
formation of (III) (formulae given). I t  appears th a t
(I) is a characteristic constituent of saponins in the 
Caryophyllacese. A. T. P.

A nom alous F rie d e l-C ra fts  re ac tio n s . J . A. V.
T u r c k  (Iowa State Coll. J . Sci., 1939,1 4 , 98— 100).—  
Alkylation of E t  5-bromo-2-furoate is described again 
(cf. Gilman and Turck, A., 1939, II , 147, 172). > 1
equiv. of A1C13 is required for these reactions, and no 
results are obtained using P h N 0 2, PhCl, or petroleum 
as solvent. A. Li.

P y ro n es  an d  re la te d  co m pounds. I . F o rm ­
a tio n  an d  s tru c tu re  of 2  : 6 -d ihydroxy-y -py rone.
R. K a u s h a l  (J. Indian Chem. Soc., 1940, 1 7 , 138— 
143).—Acid-free C0(CH2-C02H ) 2 (I) (^-nitrophenyl- 
hydrazone, m.p. 153°) and Ac20  a t <20° give acetone- 
dicarboxylic anhydride (II), m.p. 136—137° (decomp.) 
(cf. W illstatter et a l ,  A., 1921, i, 92), bu t a t 30° give 
2 : 6-dihydroxy-y-pyrone (III), m.p. 94°. W arm Ac20  
converts (II) into (III). ( I ll)  gives a p -nitrophenyl-



258 BRITISH CHEMICAL AND PHYSIOLOGICAL ABSTRACTS.—A., H. xvn  (a)

hydrazone, m.p. 215° [(II) does not react], and a 
HgCl2 compound, m.p. 235°, and is unchanged by hot 
H 20  or E tO H  or cold alkali. H ot alkali decomposes
(III). H 20  or E tO H  converts (II) into the acid or 
E t  H  ester, respectively. W ith a trace of HC1 or 
H 2S 04, (III) gives (I). W ith PC15 ( 2  mols.) a t 100°,
(III) gives 2 :  G-dichloro-y-pyrone, m.p. 78—80° 
(hydrochloride, m.p. 105°). W ith N aO Et-EtO H ,
(III) gives a N a2 salt, which with boiling E tI-E tO H  
gives 2 : G-diethoxy-y-pyrone, b.p. 65—70° [HgCl2 

compound, m.p. 265° (decomp.)], and with ArCOCl- 
C6H 6 yields the di-3 : 5-dinitrobenzoate, m.p. 90°. 
PhNCO and (III) give only CO(NHPh)2. AcCl or 
Ac20  with a trace of H 2S04 converts (III) into de- 
hydroacetocarboxylic acid. W ith NH3-MeOH a t 0°,
(II) gives the (jVf/ 4) 2 salt, -)-MeOH, sinters a t 92°, 
m.p. 97°, of 2 : 6-dihydroxy-4-pyridone. R. S. C.

A n ti-s te rility  fac to rs  (vitam in-jB). V II. R ed 
o x id a tio n  p ro d u c ts  of th e  to co p h ero ls . W. J ohn
and W. E m t e  (Z. physiol. Chem., 1939, 261, 24— 34; 
cf. A., 1939, I I ,  175).— a- [absorption max. 270 m[x. 
(e <  6 S0 0 )] and p-tocopherol-red are obtained from 
the respective tocopherol by A gN03 in boiling EtOH, 
are reversibly reduced to  colourless quinols by H 2-P d -  
black, and are stable to  acid but decomposed by alkali 
(rate of destruction depends on tlie solvent). The 
a-compound gives an oily quinol diacetate [absorption 
max. 278 mp.. (s 1300)]. Chroman-red 141 (I) [prep, by 
H N 03, Ag2S 04, or H 2S 04; AgOAc gives only the 
quinone, m.p. 79° (best method of prep .); absorption 
max. 272 m[i. (e 5200)] and chroman-red 109 behave 
similarly; the respective quinol diacetates have m.p. 
82° [absorption max. 282 mjA. (z 2100)] and 92°. Prep, 
of (I) by H N 0 3 gives also a little (?) 1 -hydroxy-'2 : 6 - 
dimethylchroman-5 : 8-quinone, m.p. 145° {absorption 
max. 294 m^. (e 22,400); quinol diacetate, m.p. 116° 
[absorption max. 280 m(x. (e 630)]}, but too long 
oxidation gives a, product, C12H 140 3, m.p. 129°. These 
reactions support formulae previously suggested, but 
the red substances are bimol., although the quinol 
diacetates are unimol. R. S. C.

S y n th e s is  of co u m arin s  fro m  o -h ydroxyary l 
alky l k e to n es . D . C h a k r a v a r t i and N. D u t t a  (J. 
Indian Chem. Soc., 1940, 17, 65—71; cf. A., 1940, 
II , 50).—W hen there is an alkyl substituent in  the 
p-position of the expected cinnamic ester, the 
coumarin is invariably formed, irrespective of the 
presence of any a-substituent. Thus 4-alkyl- and 
3 : 4-dialkyl-coumarins are synthesised readily from 
the respective o-hydroxyaryl alkyl ketones; the 
presence of halogen or alkyl in the C6H G nucleus of 
the ketone has little effect. 2 : 5 :  ,1:0  H  • C6H 3C1 ;C0 Me 
and M el-N aO Et give 5-chloro-2-methoxijacetophenone, 
b.p. 135°/6 mm., converted by CH2B rC 0 2E t-Z n 
wool in C6H 6 into a OH-ester, and by S0C12-  
C5H 5N -E t20  into Et 5-chloro-2-methoxy-$-methyl- 
cinnamate, b.p. 155°/5 mm., and thence by H 2S 0 4 
a t room temp, or H I (d 1-7) a t 140° into G-chloro-4- 
niethylcoumarin, m.p. 184°. The following aceto- and 
propio-phenones are prepared from the corresponding 
Ac and EtCO derivatives of the phenols by A1C13 

a t 130—140° (it is not essential to  convert the OH- 
csters into the unsaturated esters before forming 
coumarins) : 5-bromo-2-methoxy- (I), b.p. 165°/12

mm., 2-methoxy-3-methyl- (II), b.p. 120°/3 mm., and 
-5-methyl-acetopa.enone (III), b.p. 1 1 0 ° / 6  mm. :
5-chloro-2-methoxy-3-methyl- (IV), b.p. 139°/8 mm., and
3-chloro-2-met}ioxy-5-melhyl-propiophe?wne (V), b.p. 
140°/8 m m .; 5-chloro-2-methoxy-3-methyl- (VI), b.p. 
136°/8 mm., and -4-methyl- (VII), m.p. 81°, and
3-cMoro-2-methoxy-5-methyl-acetophenone (VIII), b.p. 
124°/4 mm. Prom ( I ) : Et 5-bromo-2-methoxy-fi-
methyl-, b.p. 180°/8 mm., and -a^-dimethyl-cinnamate, 
b.p. 169— 170°/10 mm. (from CHBrMo-C02Et),
respectively; from ( I I ) : Et 2-methoxy-Z : $-dimethyl- 
cinnamate, b.p. 140—142°/9 m m .; from (III) : 
Et 2-metlwxy-5 : $-dimethylcinnamate, b.p. 160°/12 
mm., and E t p-hydroxy-a.$-dimethyl-$-(2-methoxy-5- 
methyl)phenylpropionate, b.p. 140— 145°/8 m m .; from
(IV) : E t 5-chloro-2-methoxy-3 : a-dimethyl-fi-ethyl-
cinnamate, b.p. 164°/6 m m .; from (V) : Et 3-chloro-2- 
metIwxy-5 : a-dimethyl-$-cthylcinnamaie, b.p. 160°/8 
m m .; from (V I): Et 5-chloro-2-methoxy-3 : p-di-
methyl-, b.p. 163°/5 mm., and -ap-dimethyl-cinnamate, 
b.p. 165°/17 m m .; from (V II) : Et o-cMoro-2-methoxy- 
4 : p-d i m e t h y l b.p. 160°/5 mm., and -ap-dimethyl- 
cinnamate, b.p. 160°/3 m m .; from (V III) : Et
3-chloro-2-methoxy-5: fi-dimethyl-, b.p. 160°/6 
mm., and -a$-dimethyl-cinnamate, b.p. 170°/9 mm. 
From the above are p rep ared : G-bromo-4-methyl-, 
m.p. 187°, and 3 : 4-dimethyl, m.p. 169°; 4 : 8-di- 
methyl-, m.p. 114°, and 4 : 6 -dimethyl-, m.p. 150° 
(cf. A., 1937, II , 160); 3 : 4 :  6 -trimetiiyl-, m.p. 170° 
(cf. A., 1932, 519); G-chloro-3 : 8-dimethyl-4-ethyl-, 
m.p. 126°; 8-chloro-3 : G-dimethyl-4-ethyl-, m.p. 120°; 
G-chloro-4 : 8-dimethyl-, m.p. 155°, and - 3 : 4 :  8 -tri­
methyl-, new m.p. 114°; 6-chloro-4 : 7-dimethyl-, 
m.p. 213°, and - 3 : 4 :  7-trimethyl-, new m.p. 167°;
8-chloro-4 : 6 -dimethyl-, m.p. 148°, and - 3 : 4 :  6 -tri- 
methyl-coumarin, m.p. 153°, respectively.

A. T. P.
P e c h m a n n  condensa tion  of m e th y l p-resorcyl- 

a te  w ith  so m e p-ketonic e s te rs . S. M. S e th n a  and 
R. C. Shah  (J. Indian Chem. Soc., 1940, 17, 37— 40; 
cf. A., 1938, II , 452).—-Me p-resorcylate and E t  
a-chloro- or a-benzoyl-acetoacetate, or 
C0(CH2-C02E t)2, with 80% H 2S 04, afford Me 3-chloro-
7-hydroxy-4-methyl-, m.p. 218—220° [acetate, m.p. 
169—170°; Me ether, m.p. 218—219°; 10% aq.
NaOH gives the carboxylic acid (I), m.p. 265:—267° 
(decomp.)], or Me 7-hydroxy-4-phenyl-cotimarin-6- 
carboxylate,m.p. 2 0 0 —2 0 1 ° (acetate, m.p. 160—161°), +  
the -carboxylic acid (II), m.p. 285°, or E t 1 -hydroxy-G- 
carbomethoxycoumarin-4-acetate (III), m.p. 194— 196° 
(acetate, m.p. 148— 149°), +  the -acetic acid (IV), m.p. 
184— 1S6° (decomp.), respectively. (I) or (II) is 
decarboxylated with H 20  a t 180—190° to 3-chloro-7- 
hydroxy-4-methyl-, new m.p. 240°, or 7-hydroxv-4- 
phenyl-coumarin, m.p. 242—244°, respectively; (IV) 
a t its m.p. until effervescence ceases gives Me 7-hydr- 
oxy-4-metliylcoumarin-6-carboxylate. ( I ll)  and 5% 
aq. NaOH a t 100° (bath) afford 7-hydroxy-4-methyl- 
coumarin-6 -carboxylic acid, m.p. 285°. The 4-C02Me 
in the resorcinol nucleus has little retarding influence 
on the Pechmann condensation. A. T. P.

K ostaneck i acy la tion  of orcace tophenone. S. M.
Seths'a and R. C. Shah (Current Sci., 1940, 9, 117— 
118).—A preliminary note.
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•/-S u b stitu ted  re so rc in o l d e riv a tiv es . I I I .  
S y n th esis  of 5 : 6 -d im ethoxyflavone . K . N a k a - 
z a w a  (J. Pharm. Soo. Japan, 1939, 59, 194— 196).— 
1 : 2 : 6 -C6H 3Ac(OH)2, Mel, and K 2C03 in  COMe2 
yield G-hydroxy-2-methoxyacetophenone, m.p. 58-5°, 
converted by oxidation by K^SgOg in alkaline solution 
and subsequent boiling with dil. H 2S 0 4 into 3 : 6 - 
dihydroxy-2-methoxyacetophenone, m.p. 91°. This is 
transformed by BzCl in  C5H 5N into the dibenzoate, 
m.p. 154°, which is converted by N aNH 2 in PhMe 
into G-hydroxy-Z-benzoyloxy-2-methoxydibenzoylmeth- 
ane, m.p. 152-5°. The diketone is cyclised by conc. 
H 2S 0 4 to G-hydroxy-5-methoxyflavone, m.p. 185°, 
m ethylated (K2C03 and Mel in COMe2) to 5 : 6 -di-
methoxyjlavone, m.p. 199°. H. W.

D eriv a tiv es  of 1-, 4-, 6 -, an d  9 -su b s titu te d  di- 
b en z fu ran s. J .  S w is l o w s k y  (Iowa S tate Coll. J . 
Sci., 1939, 14, 92—94).— 1 -Aminodibenzfuran is 
obtained in 55% yield from the 1-carboxylic acid by 
a modification of Bywater’s method, and in 45% 
yield from 1 -hydroxydibonzfuran by a Bucherer 
reaction. N itration of its Ac derivative yields, in 
Ac20  a t  —10°, 2 -nitro-l-acetamidodibenzfuran (Gil­
man et al., A., 1939, II , 276), and in glacial AcOH, the 
Ac  derivative, (I), m.p. 216°, of i-nitro-l-amino-, m.p. 
219—220°, converted by diazotisation and reduction 
with EtO H  into 4-nitro-dibenzfuran, m.p. 120—121°. 
Catalytic reduction of (I) gives the A c1 derivative, 
m.p. 202°, of 1 :4 -diaminodibenzfuran, m.p. 86—87° 
(dihydrochloride, m.p. 322—323°), the Ac2 derivative, 
m.p. 307—308°, of which is also prepared from
4-bromo-l-acetamidodibenzfuran. N itration of (I) and 
of 2 -nitro-l-acetamidodibenzfuran gives 4 :7 (1 )-, 
m.p. 288°, and 2  : 6 ( ?)-dinitro-1 -aeetamidodibenzfuran, 
m.p. 277—278°, respectively. 1-Bromodibenzfuran 
with L iN Et2 and LiNMe2 in E t20  yields respectively
1-diethyl-, m.p. 68—69°, and -dimethyl-aminodibenz- 
furan, m.p. 98—99°, and with LiBu followed by C02 
for 10—25 min. (cf. Gilman et al., A., 1939, II , 441) 
gives the 1 -carboxylic acid, bis-l-dibenzfuryl ketone, 
and a small quantity  of tris-l-dibenzfurylcarbinol, 
n ip . 274—275°, also synthesised from 1-carbometh- 
oxydibenzfuran and Li 1-dibenzfuryl. 3-Acetoxydi- 
benzfuran, m.p. 115— 116°, undergoes Fries rearrange­
m ent to  Z-hydroxy-2-acetyl-, m.p. 168—169° (Me ether, 
m.p. 113— 114°, oxidised to  the 3-carboxylic acid), 
and §ome 3-hydroxy-4-acetyl-dibenzfuran (Me ether, 
m.p. 121—122°). 3 : 6 -Dihydroxydibenzfuran (from 
the Br2-compound), m.p. 242—243° (Ac2 derivative, 
m.p. 150—151°), yields a M e2 ether (II), m.p. 88—89° 
(picrate, m.p. 117— 118°), which on m ild hydrolysis 
gives 3-hydroxy-6-methoxydibenzfuran, m.p. 90—91° 
(Ac derivative, m.p. 110°). Bromination of (II) yields 
4 : 5( ?)-, m.p. 196— 197°, and 2 : 7( ?)-dibromo-S : 6 - 
dimethoxydibenzfuran, m.p. 260—261°. The former 
with LiBu in C6H g followed by C02 gives the 4 : 5( ?)- 
dicarboxylic acid, m.p. 271—272° [Me2 ester (CH2N2), 
m.p. 129—130°], al*t> obtained from (II) by direct 
m etalation and carbonation. The la tter similarly 
yields the 2 : 7( I)-dicarboxylic acid, m.p. 290° [Me2 
ester (MeOH-HCl), m.p. 183—184°], together with 
some BzOH, formed by the action of LiBu and C 02 on 
C6H c. (n )  with (C0C1) 2 and A1C13 yields a  lactone 
(quinoxaline derivative, m.p. 323—325°), probably

4 '-methoxybenzfurano-(Y : 2' :  4 : 5)- or 4 '-methoxybenz- 
furano-(2 ':  1 ': 3 : 4)-l : 2-diketo-l : 2-dihydrobenzfuran, 
which with CH2N 2 gives Me 3 : G-dimethoxy-2(or 4)-di- 
benzfurylglyoxylate, m.p. 206—207°. Bromination of 
3 : 6 -dihydroxydibenzfuran yields the 4 : 5( l)-Br2- 
compound, m.p. 201—202° (Ac2 derivative, m.p.
173-5—174°), the Me2 ether of which (identical with 
th a t m.p. 196—197° described above) can be con­
verted into the M e2 ether, m.p. 106—107°, of 4 : 5(?)- 
dimethyl-3 : G-dihydroxydibenzfuran, m.p. 168— 169°. 
A ttem pts to  convert this into 4 : 5-dimethyldibenz- 
furan via the 3 : 6 -(NH2)2-compound were unsuccess­
ful. 3 : G-Diaminodibenzfuran (from the B r2-com- 
pound) has m.p. 212—213° [picrate, m.p. 278° 
(decomp.)]; the Ac2 derivative, m.p. 299—300°, on 
bromination yields 2-bromo-Z : G-diacetamido-, m.p. 
259—260°, hydrolysed and deaminated to  2-bromo- 
dibcnzfuran. By the Bucherer reaction, 1 :2- 
dihydroxydibenzfuran yields the hydrochloride, m.p. 
275° (darkening a t 200°), of 2-amino-l-hydroxydibenz- 
furan (1) (Ac2 derivative, m.p. 209—210), whilst
4-bromo-3-hydroxy- yields only 3-amino-dibenzfuran. 
The (? 5 : 5)-dibromo-2 : 2'-dihydroxydiphenyl of 
Diels and Bibergeil (A., 1902, i, 219) gives a Me2 
ether, m.p. 128—129°, and a Ac2 derivative, m.p.
105—106°. A. Li.

Cannabis indica. I I .  Iso la tio n  of can n ab id io l
fro m  E g y p tian  h a sh ish . S tru c tu re  of can n a- 
b ino l. (Miss) A. J a c o b  and A. R. T o d d  (J.C.S., 
1940, 649—653; cf. A., 1940, II , 185).—Approx. 
equal amounts of cannabidiol (I), C21H 30O2, b.p. 160— 
180°/0-003 mm., [a]if —126-6° in EtOH , and canna- 
binol (II) (probably A ;  cf. Cahn, A., 1932, 747) are 

M obtained by distilling the resin
/— v from Egyptian hashish. They

\ /  N C jilj^ are purified through their re- 
\ /  y — '  spectivep-nitrobenzoates, m.p.

M V r(  - 7 0 —80°, and 159—160°. (I)
e 2 has probably the structure

' ' assigned to  i t  by Adams et al.
(A., L940, II , 80); its  di-3 : 5-dinitrobenzoate, m.p.
106—107°, [a]“  —76-2°, is identical with th a t obtained 
by Adams- (from Minnesota wild hemp), and is hydro­
lysed to  (I) by KOH-MeOH in N> or by liquid NH 3. 
No physiologically active m aterial is isolable from the 
above resin by alkali extraction. (I) and (II) are 
inactive in  the Gayer te s t in rabbits. From  resin of 
Indian origin, no (I) has been isolated. (Cf. A., 1940, 
II , 215.) A. T. P.

F u ran o -co m p o u n d s . I .  S y n th es is  of 3 '-m e th y l- 
o r  -e thy l-5  : 6  : 4 ' : 5 '-fu ro co u m arin . H . A. S h a h  
and R. C. Sh a h  (J. Indian Chem. Soc., 1940,17, 41— 
44; cf. A., 1939, H , 373).—5 -Hydroxy-6 -acetyl- 
coumarin-3-carboxylic acid refluxed with I I 2S 04-  
EtO H  gives the E t ester, converted by CH2B rC 0 2Et>- 
K 2C03-C0M e2 into Et Z-carbethoxy-5-carbethoxymeth- 
oxy-G-acetylcoumarin, m.p. 113—115°, hydrolysed by 
4%  aq. NaOH to  5-carboxymethoxy-G-acetylammarin-Z- 
carboxylic acid, m.p. 189—191° (decomp.), which 
with Ac20-N a0A c affords 3 '-methyl-5 : 6  : 4 ':  5'- 
furocoumarin-3-carboxylic acid, m.p. 226—228°, and 
thence (quinoline-Cu-bronze) 3 '-methyl-5 : 6  : 4' : 5'- 
furocoumarin, m.p. 138— 140°. Similarly, 5-hydroxy-
6-propionylcoumarin-3-earboxylic acid yields the Et
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ester, m.p. 152—154°, and thence Et 3-carbethoxy-5- 
carbethoxymethoxy-di-propionylcoumarin, m.p. 103— 
105°, 5-carboxymethoxy-Q-propionylcoumarin-3-carb- 
oxylic acid, m.p. 194—-196°, 3'-ethyl-5 : 6  : 4' : 5 '-furo- 
coumarin-3-carboxylic acid, m.p. 157—158°, and 
3'-ethyl-5 : 6  : 4' : 5 '-furocoumarin, m.p. 150—152°.

A. T. P.
C o n stitu tio n  of ro tt le r in . J .  N. R a y  (Current 

Sci., 1940, 9, 80).—Contrary to previous observation 
(A., 1940, II , 139), rottlerin is optically inactive in 
CHClg. Extraction of Kamala (I) with cold E t20  and 
adsorption of the extract on A120 3 gives a zone con­
taining ¡’sorottlerin (II). Contrary to Robertson etal. 
(A., 1939, II , 559) (II) is not formed during the extrac­
tion of (I) by hot PhMe. H . W.

M ol. w t. of th e  m e th y l e th e r  of te tra h y d ro -  
ro ttle ro n e . J . N. Ra y , K. S. N arang , and B. S. 
R oy (Current Sci., 1940, 9, 136—137).—The mol. wt. 
of the Me2 ether of hydrogenated rottlerone, m.p. 
101-5°, is 369-5—372 in C 6H 6, corresponding with 
C 2o H 200 2(O M e )2 contrary to  the val. obtained, and the 
diphenylmethane structure proposed, by McGookin 
et al. (A., 1939,1, 559). F. R. G.

P en tam e th y len e  oxides an d  su lp h id es .—See
B., 1940, 346.

T h io x an th o n es .—See B., 1940, 433.
C ataly tic  t ra n s fo rm a tio n s  of heterocyclic  co m ­

p o u n d s . XV. P e rm an e n ce  of ac tiv ity  of th e  
c a ta ly s t in  th e  re a c tio n s  of conversion  of fu r- 
an id in  in to  p y rro lid in e  o r  th io p h an . J . K.
J u b ie v  and V. A. T r o n o v a  (J. Gen. Chem. Russ., 
1940, 10, 31—34).—Optimum conditions for con­
ducting the reactions (A120 3 ca ta ly st): tetramethylene 
oxido (I) +  NH 3 -> pyrrolidine; (I) +  H 2S -> te tra ­
methylene sulphide; furan +  H 2S -> thiophen, are 
described; the optimum temp, is 400°, in all cases. 
The catalyst does not sufFer inactivation. R. T.

P hysio log ica lly -active  s t im u la n ts  in  foods an d  
th e ir  detec tion . W. D ie m a ir  (Atti X. Congr. 
Internaz. Chim., 1938, IV, 497—517).—See A., 1940, 
I I I ,  592. A^-Benzoylhistidine Me ester (I) (Gern- 
gross, A., 1921, i, 57) coupled with PhN2Cl (accom­
panied by spontaneous de-esterification) yields 2 : 5-di- 
benzcncazo-isa-benzoylhislidine, m.p. 145-5° (Me ester, 
m.p. 217°), whilst coupling with ^-N O ^CrH j-N ^I 
affords 2 : 5-di-~p-nitrobenzeneazo-Na-benzoylhistidine, 
m.p. 161—162°; ^ “-benzoylhistamine with PhN2Cl 
yields only S-benzeneazo-^-benzoylhistamine, m.p. 
186-5° (decomp.). Glyoxaline with N 0 2-C6H 4-N2C1 
gives 2-j>-nitrobenzeneasoglyoxaline, m.p. 248°. W ith 
I  (I) yields 2-iodo-^a-benzoylhistidine Me ester, m.p. 
189° (all m.p. uncorr.). The bearing of the formation 
and properties of these derivatives on the Pauly diazo- 
reaction is discussed. F. 0 . H.

3 : 3 -D im ethy lth io lindo line .—See B., 1940, 383.
p-Indolylacetic ac id s .—See B., 1940, 346.
Co/i- try p to p h an -in d o le  re ac tio n . I I I .  E ssen ­

t ia l  s tru c tu ra l  cond itions fo r th e  enzym ic d eg rad ­
a tio n  of try p to p h a n  to  indole. J . W. B a k e r  and
F. C. H appold (Biochem. J ., 1940, 34, 657—663).— 
The breakdown of tryptophans to  indoles by E. coli 
appears to  require, inter alia, a free CO.,H, an un­

substituted a-NH2, and a (i-C capable of oxidative 
attack. The following appear new : 1-p-nitrobenzoyl- 
tryptophan, m.p. 1 2 1 ° (decomp.) after softening a t 
114° (possibly + !E tO H ); Me \-a-methylamino-$-3- 
indolylpropionate hydriodide, m.p. 192°; 3-indolyl- 
acetamide, m.p. 150—151°, by heating N H 4 3-indolyl- 
acetate with (NH4 )2C03 a t  200—210°; indole-3- 
aldehydesemicarbazone, m.p. 220° (decomp.). I t  is 
doubtful if Z-tryptophan reacts simply with CH20.

H. W.
P h en y lp y rid in es .—See B., 1940, 346.
B en zacrid o n es.—See B., 1940, 433.
C arcinogen ic co m p o u n d s. I . S y n th esis  of

9 -azach o lan th ren e  an d  of c e rta in  m eso -a lk y l 
d eriv a tiv es  of 1 : 2- an d  3 : 4 -benzacrid ine . I. J .
P o s t o v s k i  and B. N. L u n d  in  (J. Gen. Chem. Russ., 
1940, 10, 71—76).—m-NH2-CcH 4-[CH2]2-C02H  and 
a-C10H 7-OH heated with ZnCl2 (5 hr. a t 280—290°) 
yield 9 -0 2 «cholanthrene, m.p. 187—188° [picrate, m.p.
222—224° (decomp.)]. a-C10H 7-NHPh and AcOH 
or E tC 02H  heated with ZnCl2 (14 hr. a t 230—240°), 
afford 5-methyl-, m.p. 126° [hydrochloride, m.p. 253°; 
picrate, m.p. 231° (decomp.)], or o-ethyl-i : 2-benz- 
acridine, m.p. 123° [hydrochloride, m.p. 250°; picrate, 
m.p. 227° (decomp.)]. 5-M ethyl-, m.p. 144° [hydro­
chloride, m.p. 266°; picrate, m.p. 239° (decomp.)], 
and o-ethyl-3 : 4-benzacridine, m.p. 139°, are prepared 
similarly from p-C10H 7-NHPh. R. T.

S ta b ilised  d iazo -com plexes w ith  p ip e raz in e  
an d  o th e r b ases . P . J .  D rum m , W. F. O’Con nor , 
and  J . R e i l l y  (Sci. Proc. Roy. D ublin Soc., 1940, 22,
223—227).—Diazonium salts with piperazine and with 
NHMe-OH give stable complexes which reproduce the 
diazonium salts in 55—98% yield when heated to 45° 
with 80% H 2S04. Bis-3-, m.p. 160-5° [reduced 
(Zn +  EtOH-AcOH) to AW'-diaminopiperazine], and 
-4-chloro-6-methyl-, m.p. 184°, and -2 :5 -dichloro- 
benzeneazopiperazine, m.p. 146°, and 3-, m.p. 76°, 
and 4-chloro-Q-methyl-, m.p. 84°, and 2 : 5-dichloro- 
benzeneazo-$-methylhydroxylamine, m.p. 1 1 2 °, are 
described. A. Li.

B isiso indo leny lidenes.—See B., 1940, 349, 434.
R eac tio n  of u n s a tu ra te d  h a lo g en  com p o u n d s 

of th e  ty p es  C R 2 :CX2 an d  N R :C X 2 w ith  az ides.
I . R eac tio n  of p h en y lca rb y lam in e  ch lo rid e  w ith  
so d iu m  azide . P . S. P e l k is  and C. S. D u n a e v - 
s k a ja  (Mem. Inst. Chem. Ukrain. Acad. Sci., 1940, 
6, 163— 180).—NPh:CCl2 and NaN3 in C0Me2 (at the 
b.p.) yield 5-azido-l-phenyl-1 : 2 : 3 : 4-tetrazole.

R. T.
M ag n eto ch em ica l in v es tig a tio n s. XXXV. 

H eav y -m eta l com plexes of p h th a lo cy an in e . H.
S e n f f  and W. K l e m m  (J. pr. Chem., 1940, [ii], 154, 
73—81).—The magnetic susceptibilities of the 
phthalocyanine complexes of Ni, Co, Fe, and Mn 
indicate a transition from penetration to normal 
complex in  this series. In  the V complex the metal is 
quadrivalent. The C5H 5N and quinoline compounds 
of the Fe complex are diamagnetic. J . W. S.

A cy lam id o m o rp h o lin es .—See B., 1940, 431.
B iogenesis  of v itam in -/} r  C. R. H a r in g t o n  

and R. C. G. M o g g r id g e  (Biochem. J ., 1940, 34,
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685—689).—The action of pressed top yeast on 
a-amino-p-(4-inethylthiazole-5)-projiionic acid (I) and 
sucrose in H 20  gives 4-methyl-5-(3-hydroxyethyl- 
thiazole [picrate, m.p. 162°; picrolonate, m.p. 184° 
(decomp.); ^-nitrobenzoate, m.p. 125°] and d( —)-<x- 
amino-$-(4-methylthiazole-5)-propionic acid, [a]D —9-0° 
in n-H 2S04, which appears homogeneous and gives a 
strongly positive ninhydrin reaction. The Me ester 
hydrochloride, m.p. 187° (decomp.), does not appear 
to react with N IIE t2, ClC02CH2Ph, or AcCl.
4-Methylthiazole-5-aldehyde and acetylglycine yield

the azlactone, ^ Me ^ C'CH:C<^N =i:M o’
157-5°, converted by NaOMe-MeOH into Me a-acet- 
amido-P-(4-melhylthiazole-5)-acrylate, m.p. 160°. 
a:-Acetamido-$-(4-etkylthiazole-5)-propionic acid has 
m.p. 191°. A ttem pts to condense 4-amino-2-methyl-
5-bromomeihylpyrimidine hydrobromide (II) with (I) 
were unsuccessful. a-Acetamido-p-(4-methylthiazole- 
5)-propionic acid and (II) a t 160° afford the acid,
C AI o / ‘̂ ^ ^ 2 ^  x0• 0H •NBr^“®  ^ NHAc ^ iVLe\ N — CII^ iV15r<CMc:C-CH2-6H-C02H
decomp. 260°, hydrolysed by H Br to the N H 2-acid
[Iripicrate, m.p. 164° (decomp.); tribromide, m.p.
233° (decomp.)]. H. W.

S y n th es is  of he terocyclic  d e riv a tiv e s  of su lp h - 
an ilam id e . K . G a n a p a t h i  and B. K. N a n d i  
(Current Sci., 1940, 9, 67—68).—5-Amino- and 2 : 8 - 
diamino-acridine, 2 -sulphanilamidopyridine, and
2 -aminothiazole are condensed with 
iJ-NHAc-C6H 4*S02Cl in COMe2 or C5H 5N and the 
products are hydrolysed (2-5N-NaOH or 4—5n-HC1) 
to 5-sulphanilamido- and 2  : 8-disulphanilamido- 
acridine, 2--p-sulphanilamidobenzenesulphonamido- 
pyridine, and 2-sulphanilamidothiazole respectively.

H. W.
H eterocyclic  an d  o th e r  d e riv a tiv e s  of su lp h - 

an ilam id e . B. K. N a n d i  and K. G a n a p a t h i  (Cur­
ren t Sci., 1940, 9, 177; cf. preceding abstract).— 
Condensation of jj-NHAd‘CgH4-S02Cl with the 
appropriate N H 2-compounds in  COMe., or C5H 5N, 
followed by hydrolysis with NaOH or HC1, yields
2-W-sulphanilamido-4-methylthiazole, -4-phenylthi- 
azole, -anthraquinone, and -5-hydroxy-1 : 3 : 4-thiodi- 
azine. A. Li.

S try ch n in e  an d  b ru c in e . I I I .  D e riv a tiv es  of 
d in itro s try c h n ic  ac id . R. H . S i d d i q u i  (Proc. 
Indian Acad. S ci., 1940, 11, A, 268—2S1).—Dinitro­
strychnic acid n itra te  (I) (the dinitrostrychnine 
hydrate n itrate  of Tafel, A., 1898, i, 706) and MeOH- 
H 2S 0 4 afford, through the sulphate (---MeOH) of (II), 
Me dinitrostnychnate (II), m.p. 210—211° (decomp.) 
(-j-MeOH, lost a t  110° in vac.) [hy dr iodide, -(-MeOH 
(not lost a t 140°), m.p. 245—246° (decomp.); hydro­
chloride, -f-H20 , m.p. 245—247° (decomp.); picrate, 
chars a t 275°; methiodide (III), + H 20 , m.p. 240— 
242° (decomp.) (shrink* a t 215°)]. (I ll)  and AgOH 
afford N(b)-rnethyldinitrostrychnic betaine, m.p. >310° 
[picrate, m.p. 276—277° (decomp.) (browns a t 265°)].
(II) refluxed with piperidine affords dinitrostrychnic 
acid (IV), -f-l-5H20 . Et, m.p. 226° (decomp.) 
[sulphate, +  l-5E tO H ; hydrochloride, + H 20 , m.p. 
230° (decomp.) (softens a t 190°); picrate], and Pr 
dinitrostrychnate, m.p. 246—247° (decomp.) [sulphate,

m.p. 210°; hydrochloride, -f-H20 , m.p. 230° (decomp.); 
picrate, chars from 254°], are prepared. (II) and 
SnCl2-HCl or Zn-HCl afford diaminostrychnine (V), 
new in.p. 287° (decomp.), also obtained from (IV).
(II) and N2H 4 ,H20  in Bu“0 H  give dinitrostrychnic 
acid hydrazide (dihydrochloride, -¡-H20 ; p icrate; 
sulphate; perchlorate), converted by N aN 0 2-A c0H  
a t 7° and then boiling EtOH into a substance, 
C21H 220 6N4, +0-5H 2O, m.p. 265° (softens a t 175°, 
froths a t  198°) (hydrochloride, -f 0-5H20), a substance, 
C21H 230 GN ?,H 20 , m.p. >320° [(?) amide of (IV)] 
(hydrochloride), and a  substance, C21H 220 6N4 ,H 20 , 
decomp. from 240° [(?) aldehyde related to (IV)] 
(hydrochloride, -|-H ,0). (IV) and aq. KOII yield 
an (?) isomeride (VI) [hydrochloride, C21H 220 7N4 ,HC1; 
Me ester (VII), m.p. 165° (decomp.), then, after 
rccrystallisation, 209°; cf. (II)]. (I) or (VI) and
AcaO-NaOAc a t 100° afford (after MeOH) (VII) and 
a base, decomp. from 235—248° (softens a t  233°), 
probably a-dinitrostrychnine, converted by BuaO H - 
H 20  into (?) (IV), reduced to  (V). (I) and H N 0 3 
(d 1-42) afford H 2C20 4, picric acid, dinitrostrychql- 
dicarboxylic acid (cf. Ashley et al., A., 1930, 625), an 
acid, C8H 60 -N 2, m.p. 182° (softens a t 175°), two acids, 
m.p. 230—235° and 195°, respectively, and a K  salt, 
m.p. 220°. The structure of strychnine is discussed.

A. T. P.
S try ch n in e  an d  b ru c in e . IV. i.soS trychnic 

ac id . R. H. S i d d i q u i  (J. Indian Chein. Soc., 1940, 
17, 152—156; cf. preceding abstract).—i.soStrychnic 
acid (I), C21H 240 3N2, m.p. 240° (A., 1907, 1208; 
231°), contains 1 mol. of H 20  of crystallisation, of 
which 0-5 mol. is lost a t  135°/vac., gives a hydro­
chloride, + H 20 , m.p. 190—195° (decomp.), picrate, 
m.p. 187—189° (decomp. from 130°), and by Ac20  a t 
100° an Q-Ac derivative, + 2 H 20  (lost a t  100°/vae.), 
m.p. 195—196° (decomp.) [hydrochloride, m.p. 225— 
226°; picrate, m.p. 184° (decomp.)], and with BzCl- 
C5H 5N gives BzOH and isostrychnine. I t  is un­
affected by hot 5—10% H N 0 3, with 20% H N 0 3 gives 
an amorphous powder, bu t with boiling 50% H N 0 3 

gives dinitroisostrychnic acid, C21H 220 7N4, -f-l-5H20 , 
m.p. >325° (hydrochloride; su lp h ate ; resists reduc­
tion), and an amorphous acid, m.p. 260—271°. The 
structure of (I) is discussed. R. S. C.

S try ch n in e  an d  b ru c in e . V. D eriv a tiv es  of 
d in itro i.sostrychn ic  ac id . R. H. S i d d i q u i  (J. 
Indian Chem. Soc., 1940, 17, 233—238).—The Me 
ester, m.p. 225° (softens a t 218°) [sulphate, chars a t 
280—290°; hydrochloride, softens a t 194° and chars 
a t 225—235°; picrate, m.p. 259° (decomp.)], of di- 
nitroi'sostrychnic acid (I) with Mel in CHC13 yields the 
methiodide, m.p. 276—280° (decomp.), which with 
Ag20  gives the betaine, m.p. <325° (picrate, decomp. 
259°). The E t ester, m.p. 195° (softening a t  192°) 
[sulphate, decomp. 250° (frothing a t 150“); hydro­
chloride, decomp. 247°; picrate, m.p. 261° (decomp.)], 
of (I) is not affected by piperidine, and yields, with 
UNO,, the nitrite, m.p. 198—199°, with B r in CHC13, 
a iir-derivative, m.p. 180°, and with N 2 tf4 ,H20  in 
BuOH, a m ixture of the hydrazide (+0-25H20), m.p. 
<280°, with two substances, C21H 230 cN 5 ,H20 , m.p. 
221° [picrate, m.p. 225—235° (frothing)], and 
C21H 230 5N 5,0-25H20 , m.p. 160° (frothing) [picrate,
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in.p. 225—235° (frothing a t 178°)]. The Pr ester of
(I) has m.p. 118—122" [sulphate, in.p. 247—248° 
(decomp.); hydrochloride, m.p. 225° (frothing); picrate, 
m.p. 241—244° (decomp.)]. A. Li.

A lkalo ids of fu m aria ceo u s  p la n ts . XXVI. 
C orydalis clavicMlata (L.), DC. X X V II. A new  
a lk a lo id , ch e ilan th if o lin e , an d  i ts  co n s titu tio n .
R. H. E. M a n sk k  (Canad. J . Res., 1940, 18, B, 97— 
99, 100—-102).—XXVI. C. claviculala (L.), DC., 
contains cularirie (I), suggesting the lack of any close 
relationship to C. lutea and ochroleuca (cf. A., 1939, 
II , 395). Protopine, partly racemiscd Z-stylopine, 
and a phenolic base or mixture of bases, alkaloid F52, 
m ethylated to (I), are also present.

X X V II. Cheilanthif oline (alkaloid E13) (II), m.p. 
184°, [a]“  —311° in MeOH, obtained from C. cheil- 
antheifolia, and in smaller amounts from C. scouleri 
and 0. siberica (A., 1937, II , 265), has the structure 
( A ; R  =  H). W ith CI^N* in MeOH (II) gives 
sinactine (III) ( A ; R  =  Me). W ith CHMeN, in 
M c0H -E t20 , (II) gives its O-Et ether, m.p. 144°, 
which is oxidised by K M n04-N a 2C03 to l-keto-6 - 
methoxy-7-et.hoxy-l : 2 : 3 : 4-tetrahydroisoquinol-

ine (cf. Gadamer et al., 
A., 1928, 310) and 4- 
methoxy-5-ethoxyphthaI- 
ic acid. The identity of 
alkaloid F36 from 
Fumaria officinalis (A., 
1939, II , 190) with partly 
racemic (III) is con­

firmed. E. W. W.
S a lts  of ru b ra d in in e . P. D e n is  (Bull. Acad, 

roy. Belg., 1939, [v], 25, 177— 182; cf. A., 1937, II, 
266).—Rubradinine contains 1 OMe and its formula 
is therefore C23H 250 3N2’0Mc. The non-cryst. hydro­
chloride, sulphate, C24H 28O^N2 ,H2S0 4 ,5H20 , m.p. 245° 
(block), per-rhenate, platinichlori.de, aurichbride, and 
mercurichbride are described. H. W.

S y n th e s is  of lip o p h ilic  ch em o th e rap eu tica ls . 
I I .  4 -A lky lam inoazobenzene-4 /-a rso n ic  ac ids.
S. A d l e r , L. H a s k e l b e r g , and F. B e r g m a n n  (J.C.S., 
1940, 576—578).—A series of dyes, 
R ,N H ,CgH4,N;N'C6H.1’As03H 2, has been prepared 
by coupling diazotised p-arsanilic acid with a solution 
of the substituted NH.,Ph, usually in AcOH. The 
lower members of the series are very toxic, the higher 
ones show a definite decrease in  toxicity. The 
following are described : sec .-butyl-, b.p. 225°/759 
mm., see.-butylcarbinyl-, b.p. 236°/758 mm., fi-mcthyl- 
amyl-, b.p. 138°/22 mm., dodecyl-, b.p. 140°/0-2 
mm., tetradecyl-, b.p. 180°/4 mm., and octadecyl- 
aniline, b.p. 196°/0-6 mm., and 4-dimethyl-, m.p. 
310° (decomp.), -ethyl-, m.p. 276° (deeomp.), -n-propyl-, 
m.p. 286° (decomp.), -n-butyl-, -\sobutyl-, m.p. 303° 
(decomp.), -sec.-butyl- (+ E tO H ), -n-amyl-, -sec.- 
butylcarbiiiyl-, m.p. 245° (deeomp.), -n-hexyl-, m.p. 
270° (decomp.), -fi-methylamyl-, m.p. 265° (decomp.), 
-n-heptyl-, -n-dodecyl-, -n-tetradecyl-, -n-octadecyl-, 
-cyclohexyl-, m.p. 292° (deeomp.), -benzyl-, m.p. 340° 
(decomp.), and -cholesteryl-aminoazobenzene-4'-arsinic 
acid, m.p. 237° (decomp.). F. R. S.

M e rc u ra tio n  of so m e s im p le  d eriv a tiv es  of

y -py rone. J . R . F i l e s  and F . C h a l l e n g e r  (J.C.S., 
1940, 663—670).—y-Pyrone with Hg(OAc) 2 in H 20 -  
AcOH a t 100° followed by HC1 gives dichloromercuri- 
y-pyrone. Dimethylpyronc with HgCl2 and NaOAc 
affords a trichloromercuri-denvative. Meconic acid, 
NaOAc, and HgCl2 yield hydroxymercuricomenic an­
hydride, C 02, and Hg2Cl2; the pure anhydride is 
obtained by using HgO. This substance arid HC1 
give chloromerciiricomenic acid, which with B r affords
2-bromocomenic acid. Mercuration oft comenic acid 
with IIg(OAc) 2 or HgCl2 and NaOAc leads to the 
anhydride. Pyromeconic acid and HgCl2 with 
NaHCOjj-glycerol give the anhydride of hydroxy- 
mercuripyromeconic acid, which with HC1 forms 
monochbromercuripyromeconic acid (I); the acid 
with HgCl2 and NaOAc yields oxymercurichlorochloro- 
mercuripyromeconic acicl, which with HC1 affords 
dicMoromercuripyromeconic acid. W ith (I) and I, 
iodopyromeconic acid, with I  in position 2 , is 
obtained. Kojic acid with HgCl-NaOAc or N aH C03-  
glycerol gives hydroxymercurikojic anhydride, which 
with Me forms chloromercurikojic acid ; trea tm ent 
with N a2S and N a l results in elimination of Hg. 
Almost all these m ercurated products are amorphous, 
insol., infusible solids. F . R . S.

O rg a n o -m erc u ry  co m p o u n d s d eriv ed  fro m  
q u in ine  an d  cinchon ine. N. V. S. R ao and T. R. 
S e s i i a d r i  (Proc. Indian Acad. Sci., 1940, 11, A, 289— 
297).—Quinine (I) (1 mol.) and HgCl2 (1 mol.) in cold 
E tO H  afford quinine-monomercuri chloride (II), m.p. 
~140—170°; 2  or more mols. of HgCl2 give the 
-dimercuri chloride (III), m.p. ~130— 160°. (I) in
H ,0 , +HC1 until just acid, and cold aq. HgCl2 ( 1  or 2  
mols.) afford the monohydrochloride monomercuri 
chloride (IV), m.p. 204° (chars); in hot aq. HC1, the 
dihydrochloride monomercuri chloride (V), m.p. 255° 
(decomp.), is formed. (V) and cold 10% aq. NaOH 
give (IV). (II), (III), or (IV) and boiling dil. HC1
give (V). Hg is retained in solution as stable complex 
ions, probably of type K +(HgCl3)' or K 2 ■ +(HgCl4)'', 
when (IV) or (V) is boiled with aq. KOH. (I) and 
aq. Hg(OAc)2-A cOH -aq. NaOH afford a -hydroxy- 
mercur i - (3-hydroxydihydroquinine, + 2 H 20 , decomp.
115° (freshly prepared) or 166° (dried in air), con­
verted by AcOH into a -acetoxymercuri-^-hydroxydi- 
liydroquinine acetate (VI), -f-2H20 . Cinchonine
affords, as above, a momomercuri, m.p. 172° (de- 
comp.) and dimercuri chloride (from 3 mols. of HgCl2), 
m.p. 155— 172°, a mono-, m.p. 120—166°, and di- 
hydrochbride monomercuri chloride, m.p. —95—128° 
(decomp.) (+ 3 H 20 , lost a t  100°), and a-hydroxy- 
m ercur i - (3 -hydroxyd ihydrocinchonine, - fH 20 , m.p.
235° (turns brown a t  212°) (acetate). Formulas are 
proposed for (II), (V), and (VI). A. T. P.

O rg an o m eta llic  co m p o u n d s of g ro u p  V III 
e lem en ts . M. L ic h t e n w a l t e r  (Iowa State Coll. J . 
Sci., 1939, 14, 57—59; cf. Gilman et a l ,  A., 1939, I I ,  
53, 253).—Of the group V III metals, only P t  could be 
made to yield organometallic compounds. Fe, Co, and 
Ni do not combine directly with org. halides. MgPhI 
with Fe, Co, or Ni halides (except FeF3) in E t20 -C flH 6 

gives the metal and Ph2 in 100% yield. FeCl2 or F e l2 
with a-Cj0H 7-MgBr or a-C10H .Li yields some 
(1-C10H 7)2; addition of CH2PhBr before hydrolysis
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gives no ketone. F e i2 slowly yields Ph 2 with ZnPhCl, 
and a mixture of C2H4, C2H G, and C4H 10 with Z nEtl. 
PbEt,, rapidly reduces FeCl3 to FeCl2. F e l2 (with or 
without Fe powder) with P b (C6H 4• OMe-p) 3 in E t20 -  
C6H 8 ppts. P b l2 and Pb(GcH4<)Me-^)4; hydrolysis 
of the solution gives chiefly P b I2(CGH 4*OMe-i>)2. 
PtCl4 with M gPhl gives an amorphous mixture of 
P h -P t compounds containing 30—40% of P t. PtCl2 
with MgMel gives an amorphous substance analysing 
correctly for PtMe2I 2, and with a-C10H 7*MgBr gives 
Pt di-a-naphthyl, in presence of which (as of PtCl4) 
BzBr and m -xylene give a 70—80% yield of 2 : 4 : 1 - 
CgHgMco'COPh. Anhyd. PtCl4 w ith MgMel yields 
PtMe3I "(40%), together with a trace of PtMe3, and 
compounds having compositions corresponding with 
PtM eI5, PtMe3I, and PtM eI3. A. Li.

O rg an o m eta llic  ra d ic a ls . J . C. B a il ie  (Iowa 
Stato Coll. J . Sci., 1939,14, 8 — 10).—Some Pb triaryls 
arc described again (cf. Gilman and Bailie, A., 1939, 
II , 233). Pb tri-'$-plicnctylbenzyl [from 
I’bNa(C6H4-OEt-jp) 3 and CH„PhCl] has m.p. 76—77°. 
When R  - P h ,  ^-tolyi, jJ-C6H4-OMe, ^-CGH 4 -OEt, 
or E t : 2PbR 3 +  M gl, +  Mg PbR 4 +  Pb +
2MgRI, probably with the intermediate formation 
of PbR 3-MgI; the o-substituted Pb triaryls with Mgl2 

and Mg yield PbR 3I, whilst. PbPh 4 and Pb(C6H 4Me-£>)3 

do not react. PbPh 3 or Pb(CGH 4Mc- ^ ) 3 with Mg] 2 

alone yields PbR 3L PbR 3TSTa (R .== aryl or alkyl) 
w ith N fl4X in liquid NH3 yields PbR 3 and Pb, the 
colour changes indicating th a t the reaction is probably 
PbR 3Na -> PbR 3H -> PbR., +  R H ; 3PbR 2 -> 2PbR, 
+  Pb. PbPhgCl, PbPh3Br ” or P  bPh3I with CPh3-MgCl 
affords Pb Irvphenyltriphenylmcthyl (?) (I), m.p. 196— 
197°, which in CGH G dissociates appreciably, and is 
slowly oxidised to PbPh 3 and (CPh3 )20 2. The 
following reactions of (I) are recorded: thermal
decomp, in xylene gives PbPh 4 and P b ; the reaction 
with HC1 -(- I  is inconclusive, but dry HC1 yields, in 
CHC13, CPh3 'OH, and in light petroleum (b.p. 60— 
6 6 °), PbPh 2Cl2; I  in CHC13 gives P b l2 and a trace of 
PbPh3I ;  N a  in liquid NH 3 gives a mixture of 
CPhjNa and PbPh3Na, which yields with NH 4Br, 
CHPh3 and PbPh3, and with CH2PhCl, CPh3-CH„Ph 
and PbPh 3-CH2Ph. (I) could not be prepared by 
mixing CPh3 and PbPh3. Sn triphenyltripheny'l- 
melhyl, m.p. 272—273° (decomp.) (from SnPh3Cl 
and CPh3 -MgCl), does not dissociate in C6H 6. W ith 
Na followed by NH4Br in liquid NH 3 it yields CHPh3 

and SnPh3; the comparatively slow reaction with 
HC1 to give Sn  diphenyltriplhenylmetliyl chloride, m.p. 
210°, shows th a t the C-Sn bond is more stable than 
the C-Pb. PbI(CGH 4 ,OMe-o) 3 and CPh3-MgCl yield 
Pb tri-o-anisyllrijrfwnyhnethyl, m.p. 145—146°. 
CPlyMgCl with PbCl2 in C6H 6- E t20  gives CPh3 

and Pb. A. Li.
A crid in e  d eriv a tiv es . V. A u ro th io l- an d  a r -  

g e n to th io l-a c r id in e s ./S . J . D as-G upta (J. Indian 
Chem. Soc., 1940, 1 7 , 244—246).—5-Thiolacridines 
exist in two forms (? thio-ketonic and -cnolic), one 
form yielding the other when dissolved in alkali and 
repptd. by acid. l-Methoxy-5-thiolacridine, m.p.
231—232° (from the 5-chloroacridine and K  xanthate 
in PhOH), in EtO H  yields, with S 0 2 followed by 
KAuBr4, the 5-aurothiolacridine, m.p. 219—220°

(dccomp.), with KAuBr4 followed by S 02, bis-1- 
meÜioxy-5-acridylthiolgold bromide, m.p. 222—223°, 
and with NaOH followed by AgNOa, 7-methoxy-5- 
argentothiolacridine, m.p. 261° (decomp.). The corre­
sponding compounds from 2-chloro-7-methoxy-5-lhiol- 
acridinc, m.p. 245°, have m.p. 247—248° (decomp.),
254—255° (decomp.), and 290° (decomp.), respectively.

A. Li.
S tru c tu re  of p ro te in s . A. O l s e n  (Tids. Kjemi, 

1940, 20, 45—52).—A review. M. H. M. A.
Cyclol h y p o th esis . D. W r in c h  (Nature, 1940, 

1 4 5 , 669—670).—Experim ents citcd as evidence 
against the hypothesis are accommodated with it.

L. S. T.
N u m b e r an d  ra n g e  of d isso c ia tio n  of ionogenic 

g ro u p s  an d  th e  d isso c ia tio n  cu rve of p ro te in s .
I. L ic h t e n s t e in  (Biochem. Z., 1939, 303, 13—31).— 
Acid- and base-binding capacities of gelatin, deamin- 
atcd gelatin, and cryst. egg-albumin have been 
determined between p a 1-5 and 12-5 in H 20 , in 80% 
EtOH, and in 1% CHaO, and the curves obtained arc 
compared with those derived from data on the con­
stituent N H2-acids and on the proportions of these in 
the respective proteins. The dissociation range of all 
single groups, and the no. of NH„ and glyoxaline 
groups (corresponding respectively w ith the lysine 
and histidine content of gelatin), are in agreement 
with available analytical data, but the no. of free 
COoH is approx. twice th a t to be expected from the 
accepted content of dibasic N H 2-acids. A discrepancy 
also exists with regard to  guanidino-groups calc, on 
the basis of the arginine content. Correct isoelectric 
points can bo calc, from dissociation ranges and nos. 
of groups derived from the titration curves, but not 
from analytical data. F. L . U.

S im p lified  m ic ro -d e te rm in a tio n  of ca rb o n  an d  
h y d ro g e n  in  o rg an ic  co m p o u n d s. I . C o m b u s­
tio n  of co m p o u n d s co n ta in in g  ca rb o n , h y d ro g en , 
an d  oxygen. I I .  (F r l n .) A. D o m b r o w s k i (Mikro- 
ehem., 1940, 28, 125—135, 136—140).— I. Org. 
substances are burnt in 0 2 in a shortened Pregl 
combustion tube using only Cu gauze therein. Short­
ened absorption tubes are more convenient.

I I . W ith the above-mentioned apparatus, N oxides 
are absorbed in a tube, containing ^-N H 2-Cr,H4-N2Ph 
and aq. H 3B 0 3~K2Cr20 7, placed between the H 20- 
and C02-absorption tubes. S and halogen are 
absorbed by Ag (followed by CuO, PbC r04, and finally 
Ag). R. S. C.

S y s te m atic  q u a lita tiv e  o rg a n ic  m ic ro -an a ly s is . 
—See A., 1940,1, 301.

S em i-m ic ro -D u m as m e th o d  fo r d ifficult co m ­
p o u n d s. A. R . R o n z io  (Ind. Eng. Chem. [Anal.], 
1940, 1 2 , 303— 304).— The method previously de­
scribed (A., 1936, 578) is modified by using pptd. 
M n02 in the combustion tube, which burns CH4 

quantitatively to C02. A special nitrom eter is 
described. J . D. R.

B o m b  d e te rm in a tio n  of o rg an ic  ch lo rin e  by 
lim e-fu sio n  m e th o d . W. M . M acN e v in  and 
W. H. B a x l e y  (Ind. Eng. Chem. [Anal.], 1940, 1 2 , 
299—300).—A suitable bomb is described. The 
use of a sealed metal tube makes the process available
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for volatile liquids, and is quicker than the Carius 
method. Procedure is detailed. J . D. R.

D e te rm in a tio n  of o rg an ic  iod ine by th e  m ic ro ­
m e th o d  of L eip e rt. A. B o n o t  (B u ll. Soc. Chim. 
biol., 1940, 22, 108—111).—Conditions to be observed 
for the determination of 0 -1 — 1 mg. of I  are described.

A. L.
D e te rm in a tio n  of m eth y lp ro p en e  by  a  m od ified  

D eniges re ag en t. A. N e w t o n  and E. J . B u c k l e r  
(Ind. Eng. Chern. [Anal.], 1940, 12, 251—254).—The 
normal determination of CMe2!GH2 by the Deniges 
reagent [Hg(N03)2-H N 0 3] is complicated by the 

'solubility of the ppt. in HN 0 3 and by changes in its 
wt. and composition on washing with H 20 . Use of 
a neutralised reagent and determination of the Hg 
in the ppt. (not the wt. of the ppt.), which is const, 
under the conditions of determination [7Hg e =; 

CMe2X'H2], gives an accurate and rapid determination. 
C2H4, C3H 6, A“y-butadiene, A"- and A^-butene, and 
¡3-mcthyl-A^-butene do not interfere. Apparatus and 
procedure are detailed. J . D. R.

E q u iv a len t w e ig h ts  of s a lts  of o rg an ic  acids. 
M ic ro -d e te rm in a tio n  by  e lec tro d ia ly sis . K . H.
D it t m e r  and R. G . G u s t a v so n  (Ind. Eng. Chem. 
[Anal.], 1940, 12 , 297—299).—The aq. salt solution is 
electrodialysed through a sintered glass membrane, 
the metal forming an amalgam with the Hg cathode 
and thence combining with a known excess of standard 
H 2S0 4 in the cathode vessel. T itration of the 
cathode acid after electrodialysis gives the equiv. wt. 
of the acid. Apparatus and procedure are detailed, 
and methods are described for prep, of sintered glass 
membranes. The error is >3% . J . D. R.

Q u an tita tiv e  an a ly sis  by  iso tope d ilu tion , w ith  
ap p lica tio n  to  th e  d e te rm in a tio n  of am in o -ac id s  
an d  fa tty  ac id s. D. R it t e n b e r g  and G. L. F o s t e r  
(J. Biol. Chem., 1940, 1 3 3 , 737— 744).— Palmitic 
acid (I) (e.g.) of known isotope content is added to the 
m ixture to bo analysed, and a small sample of the 
pure acid is isolated from the mixture. The (I) 
content of the m ixture is calc, from the isotope concn. 
in the added and extracted samples. The method is 
also applied to glycine, glutamic acid, and aspartic 
acid in fibrin hydrolysates. R . L. E.

D e te rm in a tio n  of lac tic  an d  p y ru v ic  ac id  w ith  
p erio d ic  ac id . R. B o is s o n  (J. Pharm. Chim., 1940, 
fix], 1, 240—255; cf. A., 1940, II , 34).—Air is 
aspirated through boiling 0 -1 —1 % lactic acid (1 ) 
( 1 0  c.c.) containing 10% H I0 4 (10 c.c.) and 10n- 
H 2S 0 4 ( 2  c.c.) and the MeCHO formed is absorbed in 
Nesslers reagent and determined titrimetrically 
(error —3%). 0-5— 1 mg. is determined by a modified
method. I f  glucoso is mixed with (I), the latter is 
determined after extraction with ether. AcC02H
(II) interferes with the determination of (I) unless 
approx. equimol. amounts of the two substances are 
present. W ien (II) (5—30 mg.) is heated (boiling 
II20-bath/0-5— 1 hr.) with 0-lN-NaIO4 (5 c.c.), the 
excess of N aI0 4 determined titrimetrically is a measure 
of (II) present. J . L. D.

P o la ro g ra p h ic  an a ly sis  of m ix tu re s  of a lde­
hydes an d  p ero x id es . V. S c h t e r n  and S . P o l l ja k  
(J. Gen. Chem. Russ., 1940, 1 0 , 21— 30).— The

negative reduction potentials of certain peroxides and 
aldehydes in 0-lN-LiCl are : M e02H and EtO„H 
0-25—0-3, (OH-CH2)2Oo 0-35, E t.,0o 0-5, H 20 2 0-75, 
CH20  1-55—1-6, MeCHO and “EtCHO L75— 1-8. 
The polarographic determination of these substances 
and of their mixtures is described. R. T.

Id en tifica tio n  of p -am inoethano l. B. K e is e r  
(Ind. Eng. Chem. [Anal.], 1940, 1 2 , 284).—
N H 2 '[CH2]2-OH (I) in H 20  is treated with
o-C0H,(C6 )2O, evaporated to dryness, and heated a t 
210°/5 m in .; o-CBH 4(CO)2N-[CH2]2-OH, m.p. 127°, is 
formed. Similarly, (I) with H 2C20 4 in H aO yields 
the oxalate, m.p. 199—200°, which when heated 
to 220° gives ArA” -bis-(p-hydroxyeth\i)oxamidc, m.p. 
168°. ' ’ J . D. R.

B iu re t re ac tio n . B. M. K o so L A ro v  (J. Appl. - 
Chem. Russ., 1940, 1 3 , 314— 316).—The biuret 
reaction is given by salts of Cu1, Cu11, and Ni11. The 
violet complex obtained with Co11 is readily oxidised by 
atm . 0 2 to a brownish-yellow Co111 complex. R. T.

M ic ro -d e te rm in a tio n  of h o m o cy stin e .—See A., 
1940, II I , 550.

D e te rm in a tio n  of c re a tin in e  w ith  m -d in itro -  
benzo ic ac id .—See A., 1940, II I ,  619.

D e te rm in a tio n  of ch o leste ro l.—See A., 1940, 
I I I , 620.

D e te rm in a tio n  of indole. M odification  of 
E h r lic h ’s reac tio n . L. H. C h e r n o f f  (Ind. Eng. 
Chem. [Anal.], 1940,12 , 273—274).—Indole in EtOH- 
free CH.C13 is treated with 2;-NMe2-CGH4-CHO in 85% 
HPO 3 , and AcOH added ; the colour in the H P 0 3 

layer is compared with known standards. J . D. R.
V o lu m etric  d e te rm in a tio n  of ac rid in es  by  

m ethy lene-b lue . A. B o l l ig e r  (Quart. J .  Pharm., 
1940, 1 3 , 1—6).—Acridines are determined by pptn. 
from neutral or slightly acid solution with excess of 
picric acid (1 ); after removal of the picrate the excess 
of (I) is determined by titration with methylene- 
blue (A., 1939, II , 398). The determ ination of 2 : 8 - 
diamjhoacridine (monojricrate, decomp. 250°), 2 : 8 - 
diamino-1 0 -methylaeridinium chloride [monojricrate, 
m.p. 244° (decomp.)], and their commercial forms 
proflavine, euflavine, and acriflavine is described.

J . N. A.
P re c ip ita tin g  ag en ts  fo r a lk a lo id s  an d  am in es .

C. C. F u l t o n  (Amer. J . Pharm., 1940, 1 1 2 , 51—64, 
134— 154; cf. A., 1932, 629).—A large no. of re ­
agents are described which give characteristic eryst. 
ppts. with alkaloids. Pptn. is most satisfactory when 
the alkaloid is dissolved in 85% H 3P 0 4. J . L. D.

D e te rm in a tio n  of n ico tin e  a n d  an ab as in e  
p re s e n t to g e th e r . A. S c h m u k  and A. B o r o z d in a  
(J. Appl. Chem. Russ., 1939, 12 , 1582— 1585).—Total 
alkaloids are determined in a sample of tobacco by 
titration of the E t20  extractives. A second portion 
of the aq. solution” of extractives is made acid with 
H 2S04, filtered, and 3 ml. of 10% H 2S 0 4 and 10 ml. 
of 5% N a N 0 2 are added to  50 ml. of filtrate +  wash­
ings. Nicotine is then pptd. as picrate (nitroso- 
anabasine is not pptd. under these conditions), and 
the ppt. is titra ted  in the usual way. Anabasine is 
given by difference. R. T.


