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were injected intramuscularly, right and left legs, 
with the compound dissolved in sesame oil, 5 mg. in 
0.5 ml. of oil in each leg. After 142 days, sarcoma 
had been detected in 3 of 7 rats injected with T'II a t  
81, 92, 99, 110, and 117 days. S o  sarcoma was de- 
tected in any of the rats (all alive after 142 days) 
injected with the other two hydrocarbons. 

Although comparable testing data with other methyl- 
substituted 1,2-benzanthracenes are not yet available, 
the activity of T'II is apparent aiid lends support to  
the steric hindrance hypothesis of cancer-producing 
activity outlined above. It is hoped that further 
testing mill be initiated. 

The application of this concept to other areas of 
physiological activity is to be desired. This point is 
illustrated as follows. Let us suppose that a drug 
has two sites of activity, X and Y. Assume that in 
the body reaction at center X is desirable and that re- 
action at position Y is harmful, either because reaction 
at  Y leads to removal of the drug or to a detrimental 
aequeiice of reactions. By using the steric hindrance 
concept described above, it may be possible to decrease 
the harmful reaction at  'I7 without materially affecting 
the beneficial reaction at X.lo 

In this paper the synthesis of TI1 and of 4,5,10- 
trimethyl-l,2-benzaiithraceiie (VIII) by the route out- 
lined below is described. 
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The condensation of 3-methylphthalic anhydride 
with 3-methyl-1-naphthylmagnesium bromide afforded 
the acids 111 and IV in 33 and 14yo yield." The mix- 
ture of acids 111 and IT' was separated by converting 
it into the corresponding normal methyl ester mixture 
by treating with diazomethane. Dissolution of these 
esters in concentrated sulfuric acid followed by dilu- 
tion with water afforded I11 as acid and IV as methyl 
ester. h clean separation was thus effected.12 The 

(10) If any  reader of this article has a specific drug in  mind a h i c h  has 
both desirable and  undesirable effects, I would be happy t o  discuss coopera- 
tion in  which I niight undertake the synthesis involved if suitable testing of 
the resulting drug can be arranged. 

(11) Cornpare a i t h  the results obtained with m-xylyliiiagnesium bromide 
[ A I .  S. Newnian and  C. D. IIcCleary,  J .  Am. Chem. Sor., 63, 1542 (194111 
wherein the ratio of comparable ketoacids was about 10: 1. 

( 1 2 )  For a n  explanation of the niechanisni upon which this separation is 
based see ref. 5 a .  

Al. S. Newman. 

remaining steps proceeded without difficulty and de- 
tails are described in the Experimental part. The fact 
that the anthrone (VI) reacted with methyllithium to 
yield as much as 38% of VI11 was surprising in view 
of the marked hindrance in VI. This reaction did not 
proceed appreciably unless a large excess of methyl- 
lithium was allowed to react for a relatively long time 
(10 hr.) . 

ExperimentalI3 

l-Bromo-3-methylnaphthalene.-l-Nitro-2-methylnaphtha- 
lene" was reduced to I-aniino-2-methylnaphthalene, b.p. 141- 
143" ( 5  inni.), with iron filings in aqueous ferrous sulfate,16 in 
UOC;.; vield. Bromination of this amine was carried out as 
described.'B Crude l-aniino-4-brorno-2-methylnapthalene, m.p. 
71-75' (30.0 g., 52% yield), was obtained by a Soxhlet extrac- 
tion using 500 nil. of petroleum ether, b.p. 35-40', Skellysolve F. 
This amine was deaminated by a procedure involving Iiypophos- 
phorous acid" to yield l-bronio-3-niethyln:~phtlialene, b.p. 
141-145" (5  nim.), in 5SC4 yield. 
3-Methylphthalic Anhydride.-A mixture of 140 g. of pure 

maleic d i y d r i d e ,  135 g. of freshly distilled 2-niethylfuran, and 
0.2 g. of hydroquinone in 600 nil of dry ether WLS heated until 
homogeneous and a mildly exothermic reaction began. After 
standing for 1 hr., stirring :tnd cooling w r e  initinted A total 
of 205 g. (76%) of  adduct, rii.p. 83-55" after air drving, was 
obtained in two crops. This material was added to  1 1. of con- 
centrated sulfuric acid held at -10 to -ISo during addition and 
for 1 more lir. After coming to 5' during 2 inore hr. the solution 
was poured on ice. The crude product was collected and washed 
with dilute sodiuni carbonate solution. Recrystallization from 
benzene-petroleum ether (b.p. 65-70") afforded 70 g. (38Yc) of 
3-niethylpht,lialit. anhydride, m.p. 112-1 14 O. 
2-(3-MethyI-l-naphthoyl)-6-methylbenzoic Acid (111) and 

2-(3-Methyl-l-naphthoyl)-3-methylbenzoic Acid (IV).-The 
Grignard reagent prepared from 40 g. uf I-bronio-3-met,hyl- 
naphthalene in 100 nil. of ether and 20 nil of benzene was added 
rapidly to a hot d r r e d  so!ution of 33 g. of 3-niethylphthalic 
anhydride in 150 nil. of benzene. After 6 hr. of stirring a t  re- 
flux the reac%ion mixture \vas cooled and added to cold dilute 
hydrochloric acid. The entire acid portion (about 43 g.),  iso- 
lated in the usual way, was esterified with diazoniethane and this 
ester mixture added to 500 g. of concent'rat.ed sulfuric acid held 
at room temperature. After 2 lir. this solution was poured on 
ice and separated into arid and neutral fractions in the usual 
way. The acid fraction, ni.p. 181-183", amounted t o  29.1 g. 
(53%). h pure sample of 111, m.p. 182-183', was obtained by 
crystallization from toluene. The isomeric mid (IV), ni.p. 215- 
216", xas obtained froni the neutral fraction as described below. 

.4naZ.19 Calcd. for C20H1603: C, 78.9; H ,  5 . 3 ,  Found for 
111: C, 79.1: H ,  5.6. Found for IT': C, 78.9; H, 5.2 .  

The neutral fraction obtained as descaribed above yielded 8.0 
g. (14:/;) of tlie methyl ester of IV, m.p. 132.0-133.5", on crystal- 
lization froni methanol. Alka!ine hydrolysis yielded I V  in al- 
most quantitative yield. 

Anal. Calcd. for C21HlbOl: C, 79.2; H,  5.7. Found: C, 
79.2; H, 5.5. 

(13) .\11 melting points are uncorrected. Nelting points helow ZOOo are 
accurate to  uithin O..io. The tern!, "worked up in the usual way," means 
tha t  an etlier-benzene extract of the organic products was waslied with 
water. dilute arid or base as needed, and saturated sodiiini chloridesolution, 
and dried by filtration through a bed of anhydrous inagnesiuni sulfate. The 
solvent was then distilled or evaporated in  a rotary eyaporator. 
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which is coinparable t o  tha t  used in tlie synthesis of X.G-dir~~etl~yIphtlialic 
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