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The absolute configuration of cl-( + )-o:-2,3-diphenyl-l-methylpropylamine has been established as \S,2S by 
degradation to two optically active compounds, and synthesis of each of them from stereochemically known 
starting materials. 

Derivatives of 2,3-diphenyl-l-methylpropylamine 
have been examined recently for their physiological 
activity and, in particular, their hypocholesterolemic 
effect. 
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The proof of configuration presented herein involves 
partial degradation of d-( + )-a-2,3-diphenyl-l-methyl-
propylamine to two optically active compounds, each 
retaining the original configuration at one of the active 
carbons. Identical compounds have been synthesized 
from previously established optically active precursors 
in an unambiguous manner. Carbon 1 was shown 
to be configurationally related to L-alanine by the 
method of Scheme I. 

la, Ar = C6H5; R = H 
b, Ar = p-ClC6H4; R = COCH=CHC02H 
c, Ar = C6H6; R = COCH=CHC02H 
d, Ar = p-ClC6H4; R = H 

Benzmalecene (lb, a isomer), for example, has 
shown activity in both animals and humans,1 however, 
not without side effects. 

Each of the enantiomorphs of a-dechlorobenz-
malecene (Ic) has been tested as a hypocholesterolemic 
agent, and the (+ ) isomer was shown to be the active 
one.2 

In these and related compounds, prior assignment1'3 

of the prefix "a" has been made arbitrarily to the 
isomer with the higher melting amine hydrochloride 
and maleamic acid derivative; the prefix "/3" has been 
assigned to the lower melting derivatives. 

The parent amine la has previously been prepared 
by Ishiwata and Suguki4 and more recently by Schultz, 
Bicking, and Weibelhaus.3 The Japanese group was 
interested in the amine as an intermediate in the syn­
thesis of l,3-dimethyl-4-benzyl-3,4-dihydroisoquino-
line. They made no overt attempt to separate the 
isomers, although, from the melting point of the hydro­
chloride (reported4 as 249° dec), it seems likely that con­
siderable purification toward the less soluble a isomer 
occurred. Schultz, et al.,3 report the melting points 
of the isomeric hydrochlorides as 247-248° (a) and 
161-162° 03). 

We have now directly established the absolute con­
figuration of the d-( + )-a-I&, shown that d-(-\-)-a-Id 
possesses the same stereochemistry, and thus, in­
directly, proven the relative configuration of the /3 
series. The d-(+)-a isomer according to the "se­
quence rule"3 possesses the 1*S>,2S configuration. 

(1) The biological activity is summarized in the accompanying paper, 
E. M. Schutz, et al., J. Med. Chem., 10, 717 (1967). 

(2) J. W. Huff, Merck Institute for Therapeutic Research, Rahway, 
N. J., personal communication. 

(3) C. M. Schultz, J. B. Bicking, and V. D. Weibelhaus, British Patent 
901,438 (July 18, 1962). 

(4) S. Ishiwata and K. Suguki, J. Pharm. Soc. Japan, 71, 1272 (1951); 
Chem. Abstr., 16, 559H (1952). 

(5) R. S. Cahn, C. K. Ingold, and V. Prolog, Ezperientia. 12, 81 (1956). 
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L-Alanine, as its N-trifluoroacetyl derivative (VII), 
was converted to the corresponding phenyl ketone (II) 
via Friedel-Crafts reaction.6 The optically active 
ketone was also obtained by dichromate oxidation of 
the intermediate IV, obtained from rf-(+)-a-Ia, thus 
establishing the configuration at C-l as S (or L). 

(6) E. Sohallenberg and M. Calvin [J. Am. Chem. Soc, 77, 2779 (1955)J 
have shown the optical integrity of amino acids in the conversion to N-tri-
fluoroacetates and then to acid chlorides. 
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Proof of the configuration at carbon 2 was made less 
difficult than might be anticipated from an examination 
of the structure. Pettersson7 has shown that the 
dextrorotatory 2,3-diphenylpropionic acid (V) possesses 
the D absolute configuration. This acid proved to be 
an ideal starting point, as shown in Scheme II. 
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n-2,3-Diphenylpropionic acid (V) was converted to 
an oxime VI after formation of the methyl ketone in 
the usual manner with dimethylcadmium. Camp­
bell and Kenyon8 synthesized optically active 3-phenyl-
2-butanone oxime from a-methylphenylacetic acid by 
the same reaction sequence. In our case, it is quite 
apparent that considerable raeemization occurred 
during the reactions; the crude oxime initially isolated 
was only about 30% optically pure. 

This oxime (VI), once purified, proved to be identical 
with the one found from d-( + )-a-Ia. Dehydrochlori-
nation of the intermediate X-chloramine to the imine 
with sodium methoxide must be performed under mild 
conditions for maximum retention of optical activity. 
Heating the mixture at reflux with a slight excess of 
base permits complete raeemization of the adjacent 
carbon atom, presumably through an imine ^± enamine 
tautomerization. 

The imine so formed was transformed directly to 
the corresponding oxime upon addition of an aqueous 
solution of hydroxylamine. In three different experi­
ments, the crude oxime obtained showed [a]u +35, 
+ 111, and +120°, respectively. In the first experi­
ment, all of the alkoxide was added initially at ice-bath 
temperature, and the reaction was allowed to proceed 
overnight, warming to room temperature. The more 
.successful experiments were carried out as described 
below, wherein sodium methoxide was added slowly at 
room temperature, permitting reasonable rates of de-
hydrochlorination without excessive accumulation 
of base. In all cases, a molar insufficiency of base was 
used. 

The starting material for the degradation studies, 
cM + )-a-amine (la), has been obtained by two path­
ways which prove the interrelationship of the chloro 
and dechloro series of compounds. 

(7) K . Pe t t e r s son , Arkiv Kemi, 10, 297 (.1936). 
(8) A. Campbe l l and J. K e n y o n , J. Client. Hoc, 25 (1946). 

In the first, the straightforward, catalytic reduction" 
of 3,4-diphenyl-2-butanone oxime4 gave the mixture 
of diastereoisomeric amines, which were separated a> 
the hydrochlorides.3 The a-amine was resolved ria 
dibenzoyl-i.-tartaric acid. The least soluble sail wa* 
that of the desired (/-( + ) isomer. 

Alternatively, benzmalacene was hydrolyzed with 
hydrochloric acid to provide rll-a-ld as its hydrochlo­
ride. The free base was resolved with o-tartaric acid 
to provide the </-( + )-« isomer of Id which was de-
chlorinated over palladium to give rf-( + )-a-Ia, iden­
tical with the isomer prepared by resolution of the de­
chloro l'acemate. 

Experimental Section10 

N-Trifluoroacetyl-L-alanine (VII) was prepared by known 
methods.11 After sublimation, the melting point was 0(5 09°, 
lit.1'.12 66-66.5°, 00 68°. 

2-Trifluoroacetamidopropiophenone (II) Friedel-Crafts Re­
action of VII.—To a stirred mixture of 27 g (0.202 mule) of an­
hydrous AlCls in 90 ml of CS2 and 40 ml of benzene at 40° was 
added a solution of X-trifluoroacetyl-L-alanyl chloride in 40 ml 
of benzene. [The acid chloride had been prepared by treating 
0.1 mole of crude (unsublimed) VII with 10 ml (16.4 g, 0.15 mole) 
of SOCls in 100 ml of benzene. After 2 hr of reflux, the solution 
was evaporated in vacuo to a residue.] The addition was com­
pleted in 20 min; thereafter, the reaction was refluxed for ,'1 hr, 
cooled in an ice bath, and decomposed by the cautious addition of 
sufficient 6 X H O to provide two clear layers. The organic 
layer was washed twice with water and the combined aqueous 
layers were extracted with benzene. The combined organic 
layers were washed once more (H2(), '•>% NaHC03 , H20). After 
drying the benzene-CH2 solution (Xa^SCV), the solvent was re­
moved and the residue, 1.3.2 g (62','; crude yield), crystallized on 
standing. A portion of the solid was distilled, bp 80-85° (0.05 
mm), for analysis. The distillate solidified and was recrystal-
lized from petroleum ether (bp 30-60°). The white plates 
showed mp 50-51.5°. \a]u —58.0° (V 1.8, dioxane). 

Anal. Calcd for Oi,HiaF3N02: C, 53.80: H, 4.11; X, 5.72. 
Found: C, 54.12; 11,4.16; X, 5.61. 

The dinitrophenylhydrazone, crystallized from ethanol -water, 
showed mp 164-166°, [a]v> -132° ' (c 2, ethanol). 

Anal. CalcdforC,-HuF3X5()6 : C, 48.01 ; 11,3.32; N, 16.45. 
Found: C, 47.54: H, 3.52: X, 16.27. 

N-(l-Methyl-2,3-diphenylpropyl)trifluoroacetamide (III).—-A 
solution of 7.43 g (0.033 mole) of ti-a-amine ( la) in 25 ml of 
anhydrous ethyl ether was treated with 7.6 g (0.036 mole) of 
trifluoroacetic anhydride in 5 ml of ether at ice temperature with 
stirring. After 10 min, the solution was raised to 10° and stirred 
an additional 30 min. The solvent was evaporated in vacuo 
and the solid residue was dissolved in hot hexane and cooled. 
The waxy filamentous crystals were filtered, washed with hexane, 
and dried. The crude product was used directly for oxidation to 
IV. Sublimation of the mother liquid solids gave the analytical 
sample, mp 64-66°, \a]v> +39.1° [<• 1.8, dioxane). 

Anal. Calcd for 0,8H1SF:1X(): (', 07.35; IT, 5.65; N, 4.36. 
Found: C, 67.66; H, 5.65: X, 4.20. 

l,2-Diphenyl-3-trifluoroacetamidobut-l-ene (IV).—A solution 
of 5.65 g (0.0176 mole) of I I I in 40 ml of benzene was brought to 
the boiling point. While illuminating with a 250-w infrared 
heat lamp, a boiling solution of 3.3 g (0.0185 mole) of X-bromo-
succinimide in 75 ml of benzene was added. The solution took 
on a typically reddish brown color, then lightened. Within a 
few minutes, the reaction was complete as evidenced by a nega­
tive test with acidified starch-iodide paper. After cooling, the 
reaction solution was washed with three 50-ml portions of water 

19) Fo r the gt nerul melhod , see K. R o h r m a n n and 11. A. Slionle, ,/. 
,-lm. Chem. Sue 66, 1516 (1944). A n h y d r o u s NHs was added to t he oxime 
to enhance yields. 

(10) R o t a t i o n s were d e t e r m i n e d in a Zeiss Precision photoelec t r ic polar im-
eter . Me l t i ng po in t s were measured on samples in open capil lar ies in a 
T h o m a s - H o o v e r mel t ing point b a t h . T e m p e r a t u r e s are not cor rec ted . 
Mic roana lyses were performed by Air. ft. N. Boos and his associates of 
these Labo ra to r i e s . 

i l l ) F . Weyfjand and R, Geiger, Chem. Her., 89, 647 (1956). 
(12) W. S. Femes, ./• Org. Chem., 17, I GO J (1952). 
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and concentrated in vacuo to dryness. 2,4,6-Collidine (20 ml) was 
added to the residue and the resulting solution deposited colli-
dine hydrobromide upon heating at 90° for 2.5 hr. The cooled 
mixture was distributed between ether and dilute HC1, and the 
aqueous layers were extracted with ether after washing the ether 
layer with a fresh portion of acid. The combined ether layer 
was dried (MgS04), filtered slowly through a small layer of acid-
washed alumina, and concentrated in vacuo to a solid residue. 
Crystallization from ether-petroleum ether gave 2.7 g (48%) 
of prisms, mp 89-90°. Further recrystallization of the second 
crop gave analytically pure material, mp 90.5-92°, [O\D —60.8° 
(c 2, dioxane), XMe0H 256 mM (log e 4.1). 

Anal Calcd for Ci8H16F3NO: C, 67.69; H, 5.05; N, 4.38. 
Found: C, 67.63; H, 5.10; N, 4.29. 

2-Trifluoroacetamidopropiophenone (II). By Oxidation of IV. 
—To a stirred solution of 2.7 g (0.0085 mole) of IV in 10 ml of 
acetic acid and 5 ml of benzene at 15° was added a solution of 4.7 g 
of Na2Cr207 in 10 ml of acetic acid. After 20 min stirring, a 
solution of 1.05 ml of 98% H2S04 in 2 ml of AcOH was added over 
a 40-min period. After a further 75 min, the reaction was poured 
into a mixture of benzene and water. The benzene layer was 
washed with three 25-ml portions of water and finally with 3 % 
NaHC0 3 . The bicarbonate solution deposited benzoic acid, 
mp 121°, upon acidification. The benzene layer was evaporated 
to an oil which smelled of benzaldehyde. 

Chromatography on 100 g of acid-washed alumina sufficed to 
separate the benzaldehyde (20:80 benzene-hexane) from the 
desired product (50:50 benzene-hexane). Distillation of the 
product-rich fractions gave the desired ketone which only partly 
crystallized. The distillate showed [a]t> —51.2° (c 2, dioxane). 
The infrared spectrum was indistinguishable from that of the 
same ketone prepared by the Friedel-Crafts reaction (vide supra). 

The dinitrophenylhydrazone, prepared as before, showed mp 
165-166°, [ « ] D -132.5° (c 2, EtOH), which was undepressed on 
admixture with a sample of the previously mentioned D N P . 
The infrared spectra of the two DNP's were indistinguishable. 

Anal. Calcd for CnH14F3N606: C, 48.01; H, 3.32; N, 16.45. 
Found: C, 48.07; H, 3.32; N, 16.31. 

D-2,3-Diphenylpropionic Acid (V).—Alkylation of phenyl-
acetic acid in liquid ammonia with benzyl chloride13 gave the 
racemic acid which was resolved via its quinine salt.14 D - 2 , 3 -
Diphenylpropionic acid was liberated from the more soluble 
salt (see Table I) . 

TABLE I 

Quinine salt of V * V * 
[a]D, deg [alo, deg 

Mp, °C (MeOH) Mp, °C (benzene) 

Li t . " 178-179 . . . 89 + 8 6 
Found 174-176 - 8 6 . 2 78-80 + 9 9 

( + )-3,4-DiphenyI-2-butanone Oxime (VI) from V.—To a solu­
tion of 3.1 g (0.0138 mole) of V in 25 ml of anhydrous benzene 
was added 1.9 ml (0.026 mole) of S0C12. The solution, protected 
from moisture, was heated on the steam bath for 1.5 hr, then 
evaporated to a dry residue in vacuo. The acid chloride was 
dissolved in 20 ml of anhydrous benzene and used below. 

To a stirred solution of 7.6 ml of ca. 3 M MeMgBr (Arapahoe 
Chemical Co.) in 17 ml of anhydrous ether was added 2.2 g 
(0.012 mole) of anhydrous CdCl2. The reaction mixture, pro­
tected from the atmosphere by N2, was heated a t reflux for 1.5 hr, 
then 50 ml of dry benzene was added and the solvent was dis­
tilled until the vapor temperature reached 79°. The slurry was 
cooled in an ice bath and to it was added the solution of acid 
chloride (see above). After heating at reflux 2 hr, the reaction 
was again cooled in ice, and decomposed in the usual fashion 
with dilute H2S04. The organic layer was separated and com­
bined with benzene extracts of the aqueous phase. After washing 
the combined organic layers (H20, 5% NaHC0 3 , H20), the sol­
vent was removed in vacuo. To the semisolid mass was added 
10 ml of ethanol and the mixture was allowed to stand overnight. 
The insoluble solids were removed and the ethanol filtrate was 
concentrated to an oil. To it was added 11 ml of methanol and a 
solution of 1.25 g (0.018 mole) of hydroxylamine hydrochloride 
and 1.48 g (0.018 mole) of NaOAc in 5 ml of water. The mixture 

(13) C. R. Hausei and W. R. Dunnavant, Org. Syn.. 40, 38 (1960). 
(14) H. Fujimura and Y. Yamikawa, J. Pharm. Soc. Japan, 80, 333 

(1960). 

was refluxed 4 hr and cooled, and the methanol was removed 
under vacuum. The crude oxime [1.9 g, mp 100-120°, [ « ] D 
+ 54° (c 1, dioxane)] was purified by removal of successive crops 
of near-racemic oxime according to Table I I . The mother liquors 
from the crystallization and recrystallization of crop 5 gave 195 
mg of almost optically pure oxime, mp 96-98°, [ « ] D +141° 
(c 1.2, dioxane). 

Crop 
no. 

1 
2 
3 
4 
5 

Solvent 

EtOH 
EtOH 
EtOH-ether 
Ether-petr e 
Petr ether 

TABLE II 

ther 

Wt, 
mg 

600 
300 

50 
220 
400 

[Q]D, 
deg 

+ 3.9 
+ 4.3 
+ 6.4 
+ 9.7 
+ 132 

Mp, °C 

134-136 
134-135 
132-135 
132-135 
97-103 

Anal. Calcd for C16H„NO: C, 80.31; H, 7.16; N, 5.85. 
Found: C, 80.38; H, 7.15; N, 5.80. 

( + )-3,4-Diphenyl-2-butanone Oxime (VI) from d-( + )-a-Ia.— 
A solution of 11.3 g (0.05 mole) of d-( + )-a-2,3-diphenyl-l-
methylpropylamine in 100 ml of CH2C12 was cooled in an ice 
bath. To it was added 6.9 g (0.0517 mole) of N-chlorosuccin-
imide with stirring. After 10 min, the solution was warmed to 
room temperature and allowed to stir an additional 2 hr. The 
solution tested neutral to wet Alk-acid paper. The reaction 
was washed with two 50-ml portions of water, dried (Na2S04), 
and concentrated to an oil, 13.4 g (~100%), [ « ] D +38.9° 
(c 2.5, dioxane). 

Anal. Calcd for Ci6H18ClX: C, 73.97; H, 6.98; N, 5.39. 
Found: C, 73.88; H, 6.85; N, 5.03. 

A portion of the resulting crude oil (10.84 g, 0.0418 mole), was 
dissolved in 50 ml of ethanol and a solution of 40 mmoles (by 
titration) of NaOCH3 in 25 ml of ethanol was added dropwise 
over a period of 3 hr. NaCl precipitated during the reaction. 
The solvent was removed in vacuo, and the residue was taken up 
in methanol. A solution of 4.2 g (0.06 mole) of hydroxylamine 
hydrochloride and 5 g (0.061 mole) of NaOAc in 10 ml of water 
was added and the mixture was stirred and heated for 4 hr 
under reflux. The methanol was removed in vacuo, water was 
added, and the crude crystalline oxime was isolated by filtration. 
After washing with water and petroleum ether, the product was 
dried in vacuo; yield 7.8 g (78%), mp ca. 90-100°, [ « ] D +111° 
(c2, dioxane). 

Fractional crystallization provided the racemic oxime (from 
ethanol), mp 135-136°. From the mother liquor there was 
eventually obtained pure (+)-oxime (from ether-petroleum 
ether), mp 95.5-96.5°, [<*]D +153° (c 2, dioxane). The rotation 
was not increased by continued recrvstallization. 

Anal. Calcd for Ci6H17NO: C, 80.31; H, 7.16; N, 5.85. 
Found: C, 80.55; H, 7.28; N, 5.77. 

Resolution of cH-a-2,3-Diphenyl-l-methylpropylamine ( la) . 
Isolation of the d-( + ) Isomer.—A slurry of 69.1 g (0.264 mole) 
of d£-a-2,3-diphenyl-l-methylpropylamine hydrochloride3 in 
400 ml of hexane and 400 ml of water was basified with 23 ml of 
50% NaOH. After stirring 3 hr at 40-50°, two clear layers were 
achieved. The organic phase and a hexane extract of the aqueous 
phase were washed with water and concentrated to an oil which 
was dissolved in 450 ml of an 8:1 (volume) acetone-methanol 
mixture. A solution of 94.6 g (0.264 mole) of dibenzoyl-L-
tartaric acid in 530 ml of the same solvent was added. The 
slurry which formed was heated and stirred at reflux for 2 hr, 
then recooled to room temperature. The crystalline salt was 
filtered, washed with acetone, and dried to give 70.15 g (91%, 
based on one antipode), mp 186-187°, [a]o - 29 .9° (c 1, MeOH). 
Purification by hot reslurry in the same solvent system gave 
69.7 g (88.2% over-all), mp 188-189°, [<*]D - 2 8 . 9 ° . The 
physical constants were unchanged after further attempts at 
purification. 

To 67.9 g of the above salt was added 600 ml of hexane, 600 
ml of water, and 29.4 g of NaHC03 .1 5 After 4 hr of stirring at 
reflux, the aqueous phase was removed and acidified after cooling 
to provide 37 g of recovered dibenzoyl-L-tartaric acid. The 
hexane layer gave the optically active d-(+ )-a-Ia as an oil, 24.3 g 

(15) When NaOH was used, the resolving agent was hydrolyzed to a 
mixture of benzoic and tartaric acids. 
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(1)2.6'', ). The amine was best characterized a» its hydro­
chloride, rap 287-2*8° (from water), [a\o +<W.2° (r I, 
MeOIf). 

Anal. Calcd for C, 6 H, S NIIC1: C, 73.41; H, 7.71); N, 5.:S5; 
equiv wt, 261.8. Found: C, 73.27; 11,7.42: X) 5.20; equiv wt, 
2(i3. 

('(inversion of the free amine to its maleamic acid derivative 
|r/-(+ J-a-Ic] was accomplished in the usual manner.3 The 
analytical sample from benzene showed inp 1(51-102°, lain 
+ ()<)° (r2.5, ().2.VXTaOIt). 

Anal. Calcd for CVbiX* );l: (', 74.2S: 11, 6.55: X, 4.33. 
Found: C, 74..">1; II, 0.68; X, 4.54. 

(K-a-2,3-Di(p-chlorophenyl)-l-methylpropylamine (Id) from 
the Hydrolysis of dl-a-Va.—To a stirred refluxing slurry of 17.iJ 
% (0.046 mole) of benzmaleeene3 in 90 of glacial acetic acid was 
added 90 ml of concentrated If 01 over a 20-min period. After 
Hi hr of continued rellux, the solution was cooled to room tem­
perature and diluted by the slow addition of 180 ml of water. 
After chilling 1 hr at 0-5°, the crystals were collected and washed 
with cold water. The hydrochloride of ill-a-lA, dried In vacuo 
at (50°, weighed 13.2 g (87 r , ); equiv wt 327 (calcd 330.7 ). The 
product decomposes in an ill-defined manner above 26.")°. 

The free base was liberated from its salt by partition between 
hexane and NaOH as in the case of the dechloroamine above. 
After work-up of the organic phase, 11.5 g (!)8r, ) of an oil was 
obtained: equiv wt 294 (calcd 294.2). 

T h e Syntheses of 

4 ' - B r o m o - i O - m e t h \ l - l , 2 - b e n z a n t h r a c e n e and 

I ' - C h l o r o - l O - m e t h y l - l ^ - b e n z a n t h r a c e n e 1 

MELVIN S. NEWMAN AND X. YE.NKATESWARAX2 

Evans Chemistry Laboratory, Ohio State Cniversit;/. 
Columbus, Ohio l),i210 

Received January hi, l!lf>7 

As part of a program designed to find out more about 

the mechanism of cancer production by 10-methyl-l,2-

benzanthracene (I) the syntheses of all of the aromatic 

monofluoro-substituted derivatives of I were under­

taken. When 4'-f]uoro-10-methyl-l,2-benzanthraeeiie 

(II) wits tested, no adequate measure of its carcinogenic 

activity could be made because of its high toxicity to 

rats and mice.3 Because of this rinding, the syntheses 

of 4'-bromo-10-methyl-l ,2-benzanthracene4 (III) and 

4'-chloro-10-methyl-l,2-benzanthracene (IV) were un­

dertaken and are described below. Neither III nor IV 

produced sarcomas in rats when a single dose of 2.2JS 

or 2.(Hi rag, respectively, was injected subcutaneously 

in solution in 0.25 ml of trioctanoin (Eastman).5 

In the same experiment an equimolar amount of 

l()-methyl-l,2-benzanthraeene induced sarcomas at 

(1) This research was supported by Grants CY-3184 and CY-5480 of the 
['. S. Public Health Service. 

(2) This work formed part of the Ph.D. thesis of N. Venkateswaran to 
the Ohio State University, 1984. 

(3) E. C. Miller and J. A. Miller, Cancer Res.. 20, 133 (1960); see also 
11. A. Hartmann, E. C. Miller, and J. A. Miller, Proc. Soc. Expll. Biol. Med., 
101, 626 (1959). 

(1) The synthesis of III by IS. M. Mikhailov and T. K. Kozminskaya. Zh. 
Ohshch. Khim., 23, 1220 (1953). is known. Because of the low yield of III 
obtained and the poor analysis reported (1.79; below theory for C and no Br 
analysis) an alternate synthesis was sought. The melting point of 111 
reported, m. 183^. agrees well with what ue found. 

Resolution of <//-a-2,3-Di(p-chlorophenyl)-l-methylpropyl-
amirte (Id). Isolation of the <i-(-H-rr-Isomer.--A solution of 
18.4 g (0.0625 mole) of the preceding free amine and 9.4 g (0.1)025 
mole) of n-( — '(-tartaric acid in 84 ml of methanol was allowed 
to stand tit room temperature for 2 hi', then refrigerated overnight. 
The crystals were collected and washed with a minimal quantity 
of cold" methanol. The dry salt, 4.46 g. showed tup 191-195°. 
A second crop, 1.87 g (mp 187-190°!. wan obtained by crystalliza­
tion after concentrating the mother liquor In half volume. 
Purification of I he combined crops by rellux in 50 ml of hoi ab­
solute ethanol and isolation after cooling provided 5.77 g (41.5' , 
based on one antipodei of r/-('+)-Id tartrate, mp I92-1!I').5''. 
Itv]l) +9S.4° (, 5. MeOII-IhO, 9: 1 i. 

The free amine was liberated a.- before (hexane- Xa( )11) to 
provide an nil in quantitative yield, |«]i>+172° {<• 5, MeOHi. 

f/-( + )-oy-2,3-DiphenyI-l-methylpropylamine (la) via Hydro-
genolysis of n-( +)-«-Id.—A solution of 13.2 g (0.045 mole) of 
the optically active d-( + Wv-ld from above and 8.75 g (0.09 
mole) of KOAc in 1511 ml of absolute ethanol was hydrogennted 
over )! g of 5'',' Pd-C at room temperature and 2.8 kg/cm2. 
After removal of the catalyst and solvent, the residue was dis­
tributed between hexane and XTaOII as before. Work-up gave 
10.1 g (10l)r( ) of an oil which was identical in all respects with 
the amine obtained via resolution of oV-u-la. The hydrochloride 
and maleamic acid derivatives exhibited the same physical 
constants as found previously. 

the injection site in 11 of 20 rats within U- 14 months 

(average 9 months) after injection, while in earlier 

studies this level of 4'-fluoro-10-methyl-l,2-benzan-

thraeene killed all of the rats in S weeks.:i 

The reduction of Va° by zinc and 90-99% formic 

acid" resulted in good yields of Via, which, on treat­

ment with methyllithiuni, afforded high yields of Vi la 

only when methyl iodide was used to prepare the 

methyllithiuni (Scheme I). The conversion of Vi la 
to III was effected by polyphosphoric acid* in •">()'-, 

yield. Comparable read ions in the chlorinated series 

(b) led to IV. 

Experimental Section11 

o-(T-Xaphthoyl)benzoic acid,1" mp 17:>-174°, was prepared in 
76 r , yield by rapidly adding a 1 .1/ solution of 1-naphthylriiag-

(5) These tests were carried out by l)rs. James A. and Elizabeth C. MiUer 
of the McArdle Laboratory for Cancer Research, University of Wisconsin 
with groups of 20 noninbred female rats from the Charles Kiver Breeding 
Laboratory; the animals were maintained on Wayne Breeder Blox and Hie 
experiment was terminated at 15 months. Benign mammary uuuors were 
found at 12-15 months in 8, I, and 6 of the rats injected with III. IV. or ihc 
solvent alone. Except for the rats killed with mammary tumors no more 
than one rat from any of these groups died before termination of the experi­
ment , 

(6) (a) E. 11, Johnson, V. Wemmayr, and K. Adams, ./. Am. f'inm. Sec, 
54, 328!) (1932): lb) see also <i. M. Badger, and A. li. M. Gihb. ,/, flum. 
Hoi-., 799 ItWSt). for proof of structure, 

(7) K. L. Lelsinger, J. IJ. Jamison, and A. S, llussey, ./. Or,/. Vhem... 26, 
97 (19(11), used 80'/c formic acid. 

(8) Compare M. S. Newman, 1). MacDowell. and S. Swaminatlian, ib'ui.. 
24, 509 (1959); and C K, Bradsher and S. T. Webster, ./. Am. Chem. Sot-., 
79, 393 (1957). 

(9) All melting points ate uncorrected and taken with standardized ther­
mometers. The phrase "worked up in the usual manner" means that an 
ether-benzene solution of the products was washed with aqueous acid and/or 
base and with saturated salt solution and filtered through anhydrous AIgS04. 
The solvents were then removed by distillation and the residue was treated 
as indicated. Analyses were performed by (a) by Schwarzkopf Laboratory, 
\\ oodside, X. V., and (b) by Microanalysis, Wilmington, Del. 

(10) C. VYeizmann. K. Bergmann and F. Bergmann, ,/. Chem. S'MC . 13ti7 
:1933) 

Notes 


