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acid, 1 rgccPwsed fmm the or- 
gartic kpdtoearbon dissatvas 
slowly in sulfuric acid without the development of color. 
Tba @@ab, WhgP ~ m e d  from the pure hydrocarbon pb- 
tained from the disodium compound, crystallized from 
alrokaf in bright srzwge needles, m. p. 12$-127". 

ed. fm G&I~: C, 02.98; H, 7.02, Fqusd: 
82.80: H, 7.06, 7.13. Picrate, cated. for 
07.N~: N, 8.62. Found: N, 8.93. 

Summary 
This paper reports the synthesis of the 1'- 

mekhyl and l',l@dimethyl derivatives of 1,2- 
benzanthracene from 1-methyl-7-bromonaphtha- 
lene which in turn was prepared synthetically 

from bromobenzene and suecinic anhydride. 
1'-Methyl-1,2-benzantacene and the known 

9-isomer are of irlterest for comparison with the 
actively carcinogenic 3,4-benzpyrene on the pos- 
sibility that this hydrocarbon is properly regarded 
as a l',g-disubstituted 1 ,&benzanthracene. From 
a consideration of the prablegs af the bond struc- 
ture of 3,4-benzpyrene in the light of recent work 
by Vollmann, et al., it is concluded that the pos- 
sibility of a relationship to 4- and 5-disubstituted 
chrysenes also merits investigation. 
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2O-t-ButyJcholanthranst 
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Among other aspects of the investigation of the 
r ip betveen earcinagenic activity and 
S , it is of interest to study the variation in 
activity in series of homologs related to a given 
cwncer-producing went of high potency. While 
the b i ~ l ~ g k 4  te&% witb the previously described' 
srieo of lQ-alk~l-l,arbenaant~cenes are not yet 
complete, it has been found that the 10-ethyl 
howolsg produces sarcomas less than half as 

yl compound when in- 
.z Bachmanri, Cook, et 

lateresting results for 5- 
methyl-, &ethyl-, and S-n-p~py.l-1,a-benzanthra- 
cene, all of which exert a cartinogenic action 
when applied to the skin. The parent hydro- 
carbon i s  pra~ticdly inactive. 

14 the cbdaathxerle wries the paretat bydro- 
carbon Is a highly patent carcinogenic agent and 
the 2O-methyl derivative (sterol numbering sys- 
tem*) appears to be even slightly more active than 
cb&atJ~ene?*~ Dr. M. J. Shew has found that 

t h w  (m. p. 178.5-780", corr.), 
m unptrlrlished work by Dr. W. F. 

Bruce of Cornell University, gives rise to tumors 
when inject& subcutaneously but is much dower 
in its action than the 20-methyl compound. 
T m m  wem produced in 8 cd 16 mice in five 

0 m 4 ,  Hewett and 
Robinson, Pro& Roy. SOC. (London), 

(5) L. F. Fibs,, M. F-iewr, Hershbarg, Newman Seligman and 
bhenr, A m  .l Cniwer, 29, 260 '1937' 

months; a total of 11 tumors were obtained in one 
year, and the rest of the mice died with ulcers. 
The average time of the appearance of tumors (2 
months) is just twice that found for 20-methyl- 
cholanthrene. 

I 
CH2-CH* 
I 

We now report the synthesis of the higher 
hamdQg X by a process patterned closely after the 
fiat of the twQ m&h& developed by one of us 
with Mprmg for the synthesis of 2Q-methyl- 
cholanthrene. Most of the steps proceeded 
nearly as well as in the simpler case, but the yield 
in the final pyrolysis was cansidexably lower. A 
pura hydraabarbon was issolated without &cu3ty 
from the metion mixture, however, and the 
analyses dearly indicate that the t-butyl group is 
still present and has not suffered elimination or 
degradation duriag the pyrdysis. Bidagical 
tests. with &a w d by Rr. Shear have bees 
in progrec~sr hr fsru m m h  (injedion techiqae), 
and in this time no tumors have been observed. 

*hm*t part 
B h c  Resi&on.--The @bromo-&but ylbenzene employed 

was prepared by brominating t-butylbenzene in the - A 

(&I Fie%r and Wigmau, T H I ~  J W V Y H ~ L ,  67, 942 (k9A.5). 
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presence of iodine catalyst accorditig to Tchitchibabine, 
Elgasine and L e n g ~ l d ; ~  yield 63%; b. p. 228-236". The 
chloromethylation proceeds more slowlg than with p-  
bromotoluene6 and, since no polysubstitution was obse'rved 
in trial experiments, the reactlon was conducted a t  a 
higher temperature, more catalyst was used, and a full 
molecular equivalent of tiioxymethyleiie was employed. 
A mixture of 304 g. of 9-bramo-t-butylbenzene, 43 g. 

of trioxymethylene, and 200 g. of zinc chloride which 
had been freshly fused with 3 g. of aluminum chloride, was 
stirred vigorously (Hershberg wire stirrer) and treated 
with dry hydrogen chloride at 60-70" for eighteen to 
twenty hours. On extracting with ether and fractionating 
the combined reaction product from three runs, there was 
obtained 340 g. of unchanged p-bromo-t-butylbente and 
486 g. (69%, based on material consumed) of a mixture of 
2- and 3 - chloromethyl-4 -bromo-t-butylbenzene, b. p. 
120-140' a t  5 mm. In early attempts to  separate the 
constituents of this mixture about half of the product 
was found to  dmtil up to 130' (6 mm.) and the remainder 
a t  13C-145° (6 mm.), but when various fractions wefe put 
through the remaining steps of the synthesis it became 
apparent that but little separation had been accomplished. 

The Arylpropionic Acids.-The condensation of 3W g. 
of the mixture of chloromethyl derivatives with 600 g. 
of ethyl malonate and 44 g. of sodium by the procedure of 
Fieser and Seligmans gave 360 g. (81.5%) of a viscous 
liquid, b. p. 19C-200' at 6 mm., consisting of a mixture 
of the bromo-t-butylbenzylmalonic esters. The product 
was hydrolyzed with barium hydroxide as described6 
and the malonic acid mixture was decarboxylated without 
purification. Vacuum distiliation gave 132 g. (50%) of 
colorless crystalline solid melting a t  132-134' a d  con- 
sisting of a mixture of P-(2-bromo-5-t-butyl~henyI)- and 
j3-(5-bromo-2-t-butylphenyl)-propionic acids. 

Anal. Calcd. for ClaHliOzBr: C, 54.73; H, 6.02. 
Found: C, 54.77; H, 6.00. 

In other experiments using high- and low-boiling frac- 
tions of the product from the Blanc reaction, samples of 
acid melting, after recrystallization, at 161-152' and 188- 
139' were obtained. 

Cyclization and Reduction.-Cyclization of the aryl- 
propionic acid mixture through the acid chloride by the 
process describeds seemed to  proceed less readily than with 

45, a38 (1928). 
(7) Tchitchibabine, Elgasine and Lengold, Bull. SOC. chim., [4] 

the produot from P-bromotoluene. The use of highly 
purified thionyl chloride and fresh aluminum chloride is 
essential, but even under the most satisfactory conditions 
the yield of hydrindone mixture was distinctly less than 
ia the parallel case.6 From 108 g. of the acid mixture 
there was obtained after distillation 75 g. (74%) of 4- 
bromo-74-butyl- and 7-bromo-4-t-butyl-hydtiqdone-1 as a 
crystalline solid. A recrystallized sample formed hexagonal 
plates, m. p. 69.3-70.3'. 

Anal. CaIcd. for ClrHI60Br: C, 58.42; H, 5.66, 
Found: C, 58.43; H, 5.51. 

Reduction of the above product (75 g.) with amalga- 
mated zinc in the presence of alcohols gave 50 g. (70%) of 
4-bromo-7-t-butylhyddene, b. p. 149-150' a t  6 mm. 

Grigaard Reaction and Pyrolysis.-To the solution of 
Grignard reagent from 20g. of 4-bromo-7-t-butplhydrindene 
a Solution of 13 g. of a-naphthonitrile wag added, and after 
refluxing the mixture t o  complete the reaction the com- 
plex was decomposed with dilute acid and the ketimine 
hydrochloride was hydrolyzed by refluxing for one hour. 
Vacuum distination of the extracted product gave 12 g. 
(46%) of a very viscous reddish oil consisting of crude 4- 
(cr-naphthoyl)-7-t-butylhydrindene. On pyrolyzing this 
material. at 390-40O0 for fifteen minutes ahd distilling 
the product in vacuum an oil was obtained. Crystals 
were obtained on adding ligroin to  a rather concentrated 
solution of the oil in benzene, and in all 0.9 g. (8%) of 
crystalIme 20-t-butyleho~anthrene was collected in a 
nearly pure condition. On further crystallization from 
benzeneligroin the hydrocarbon formed pale yellow 
opalescent plates, m. p. 204-205', corr. 

AnaJ. Calcd. for C ~ H H ~ * :  C, 92.85; H, 7.15. Found: 
C, 92.75; H, 7.34. 

The picrate forms purplish-brown needles from benzene- 
Hgroin, m. p. 149-15O0. 

Anal. Calcd. for CzrHza.CsHaG7Na: N, 7.79. Found: 
N, 7.98. 

summary 
20-t-Butylcholanthrene has been synthesized 

from +bromo-t-butylbenzene by application of a 
general method previously described. 
C~NVBRSE MB~~ORUL LABORATORY 
CAMBRIDGE, MASSACHUSETTS 

RECEIVED DECEMBER 8, 1937 


