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(92.6%). The anmine was best charactevized as s hydro-
chloride, nip 287-288° (from  water), [elnv +903.2° (¢ 1,
MeOII).

Anal.
cquiv wt, 2618,
RIS

Conversion of the free antine to itz wmleamic acid devivative
{d-(+ )~a-le] was nceamplished in the nsnal manner.d The
analytienl sample fronr benzene showed nip 161-162°, tatn
+60° (¢2.5, 0.2 N NaOIT).

Anal. Caled for CoHaNOz: €, 74250 1, 6.95: N, 4.3,
Fonnd: €, 74,51 H, 6.6%; N, 4.54.

dl-«-2,3-Di( p-chlorophenyl)-1-methylpropylamine (Id) from
the Hydrolysis of dl-a-Ib.—To a stirred rvefluxing slurry of 17.9
g (0.046 mole) af henznialecene? in H0 of glacinl acetic neld waos
added 90 ml of concentrated HCL aver o 20-min period.  After
16 hr of continned reflux, the solntion wus cooled to roomn tewn-
peratnrve and dilnted by ihe slow addidon of 180 ml of water.
After chilling T hr at 0-3°, the ery=tals were colleeted and washed
with cold water. The hydrochilovide of di-e-Id, dried in vacuo
at 00°, weighed 132 g (ST90) equiv w327 (ealed 330.7). The
prodnet decomposes i anill-defined nummer above 265°.

The free base was libernted from its salt by pardtion between
hexane and NaOI ax in the ensc of the dechloroaniine above.
After work-up of the organie phase, 11.5 g (9847) of an oil was
ohtained: cquiv wit 204 (caled 204.2).

Caled tar Cislf,N-HCL: C, 73.41; I, ©.70; N, 510
Fouud: C,738.27; H, 742 N, 5.20; equiv wi,

Val, 10

Resolution of l=x-2,3-Di{ p-chlorophenyl)-1-methylpropyl-
amine (Id). Isolation of the (-{+)-w-Isomer.--A solution aof
IR4 g (0.0625 mole) of the preceding free mnine and 9.4 g (006245
mole) of vp-( = -tartarie acid i 84wl of weithavol was adlowed
toxtand at room remperature for 2 hry then velvigernted overnight.
The cryvstals were colleeted nnd washed with o minimal quanticy
of cold metlumol. The dry salt, 446 g, showed myp Fal- HA2.
A second crap, LRT g Gup INT-190° 1 was obtained by crvstathizn-
ton after concentrating the mother liguor o hall vobune.
Purifiention of 1he combined eraps by vellnx in a0 b of hot ah-
solnte ethanol aud isalation after conling provided 5.77 ¢ t+41.3¢
based on owe antipadey of o-(4i-Id tartente, mp 102-143.47,
[eeln 40547 (¢ A, MeOH-10, ;1

The free amine was liberated as before ithexane-NaO1) o
provide miroil in guanticiive yield, [e|v 4+ 172° (¢ 5, MceOID).

(=( +)-«=2,3-Diphenyl-1-methylpropylamine (la) i« Hydro-
genolysis of 1=( 4 )==Id.~—A solution of 13.2 ¢ (0.045 mole) of
the aptically active d-(4)-e-1d fram ahove and S.75 g (0.9
nole) of KOAe in 150 ml of absolnte ethanal was hydvogenaied
aver 3 g of 500 Pd=C at room temperntire and 2.8 kgfem®
After ramoval of the catalyst and =olvent, the residine was dis-
tributed between hexane and NaoOIl ax before. Work-up gave
L0.F ¢ (100C ) of an il which was idendeal in all vespeers with
the sunine obtained wia resolntion of dl-e-la. The hydrochlorvide
and maleamic aeid derivatives exhibited  {he smne physieal
constints= ax= fonnd previonsly.

Notes

The Syntheses of
4’-Bromo-10-methyl-1,2-benzanthracene and
4’-Chloro-10-methyl-1,2-benzanthracene!

MELVIN R, NEWMAN AxD N, VENKATESW ARAN?

FEvans Chewmistry Labocalocy, Ohio State Unversily,
Coliunbus, Ohio 43210
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As part of a program designed to find out more about
the mechanism of canver production by 10-methyl-1,2-
benzanthracene (1) the syutheses of all of the aromativ
monofluoro-substituted derivatives of I were under-
taken,  When 4'-fluoro-10-methyl-1,2-benzanthracene
(II) was tested, no adequate measure af its carcinogenie
activity vould be made because of its high toxivity to
rats amd mive.*  Because of this finding, the syntheses
of 4’-bromo-10-methyl-1,2-benzanthracene* (ITT) and
4/~chloro-10-methyl-1,2-benzanthravene (IV) were un-
dertaken and are desuribed below.  Neither ITT nor IV
produced =arcomas in rats when a single dose of 2.28
ar 2.66 mg, respectively, was injected subrutaneously
in solution in 0.25 ml of trioctanoin (Eastman).?
In the same experiment an equimolar amount of
10-nethyl-1,2-benzanthracene  mduced  sarcomas  at

(1) This research was supported hy Grants CY-3184 and CY-5480 of the
L. 8. Public Health Scryice.

(4) This work formed part of the Ph.D. thesis of N. Venkateswaran to
the Ohio State University, 1964.

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

(1) The synthesis of I11 by 13. M. Mikhailay and T. K. Kozminskaya. Z4.
Ohshek. Kkim., 28, 1220 (1953). is known., Because of the low yield of 111
chtained and the poor analysis reported (1.74% below theory for C and na Iir

unalysis) an alternate synthesis was sought. The melting point of 111
reparted, e, 183%, agrees well with what we foawd.

the njectian site in 11 of 20 rats within 6-14 months
(average B niouths) after injection, while m carlicr
studies thix level ol 4/-fluoro-10-methyl-1,2-benzai-
thracene killed all of the rat= 1 S weelks.*

The reduction of Va® by zine and 90-99% formie
acid? vesulted in goaod vields of VIa, which, an treat-
ment with methyllithium, afforded high vield~ of VIia
ouly when methyl iadide was uxed to prepare the
methyllithium (Scheme 1), The conversion of VIla
ta ITT was cffected by polyphosphorie acul® e 504
yield.  Comparable reactions in the chlarinated <eries

(h) led {a TV,
Experimental Section?

o={ 1-Naphthoyl)benzoic acid,' mp 173-174°, wax preparved in
764, vield by rapidly adding a 1 17 solntion of -naphthylmag-
(¢ These tests were carried oat by Drs. James AL and Lhzabeth €. AMillee
of the Medrdle Laboratary for Uaneer Research, Universiy of Wisconsin
with groups of 20 noninbred feinale rats from thie Uharles River Ureeding
Loboratory; the animals were maintained on Wayne Dreeder ox and (be

experiment was terininated a1 15 mandis, Denign mammary caowrs werce
found at 12-15 months in 8, 1, and 6 of the rals injected with 111, 1V, ur (Le
solvent alone.  Lixeept foe the rats killed with maminary témors 1o omore
1than ane rat from any of these groups died hefore termination of (be expers.
tnent.,

6y 1wy K, 11, Johnson, V. Weinmayr, and R, Adams, J. Tow Chosg. S
54, 3280 (1932 110 see alsa G. ML Dadger, and A R ML Ui, /. Che.
See., it (1044). for proof of structure.

(7) R. L. Letsinger, J. D. Jamison, and A. 3, llassey, J. Ocg. Chaom., 26,
97 (1961}, used 809 formie weid.

(8) Compare M. 2. Newman, 1. MacDowell, and 3. Swaminathan, ..
24, 509 (1950); and C. K. Bradsher and 8. T. Webster, J. Am. Chem. Soc..
79, 393 (1657).

(9) All melting points are «nearrected and taken with standardized ther-
mometers, The phrase “worked ap in the usua) manner' means that an
ether—benzene solution of 1lce products was washed with aqueous acid and/or
base and with saturated salt sa)ation and filtered through anhydrons MgS80;.
The solvents were then removed by distillation and the residae was treatel
as indieated.  Analyses were perfarmed by (1) by Schiwarzkopf Taboratory,
Woodside, N. Y., and (1)) by Microanalysis, Wilmington, Del.

(1) . Weizmann, 2. Beremann, and . Bergmann, J. Cherg. S 1367
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nesium broniide in 3:2 ether-benzene to a well-stirred warm
solution of 163 g of phthalic anhydride iu 3 L. of benzene. When
tetrahydrofuran (THF) was the solvent for both Grignard re-
agent and anhydride, the yield fell to 46%.

0-(5-Bromo-1-naphthoyl)benzoic Acid (Va).*—A solution of
50 g of o-(1-naphthoyl)benzoic acid, 78 g of Brs, and 2 g of AICL
in 400 ml of acetic acid was held at room temperature for 3 hr
and at reflux for 48 hr. After distillation of 250 ml of solvent
and the usual work-up® 46 g (719) of Va, mp 196.5-198.5°
(lit.s mp 203-204°), was obtaied.

0-(5-Bromo-1-naphthylmethyl)benzoic Acid (Vla).—To a warm
solution of 41 g of Va in 750 ml of 959 formic acid was added 80
g of zine dust.”  After vigorous stirring at reflux for 48 hr about
600 ml of formic acid was distilled. Acidification of an ether—
benzene solution of the products afforded 34.3 g (77%) of Vla
as colorless crystals, nip 175-177°.

Anal. Caled for C;H;3BrO,: C, 63.4; H, 3.8; Br, 23.4.
Found (a): C, 63.4; H, 3.9; Br, 23.5.

0-(5-Bromo-1-naphthylmethyl)acetophenone (VIia)—In a

typical experimeut a solution of 5.0 g of VIa in 500 ml of ether
was treated with 136 ml of 0.68 M MeLi in ether. After 1 hr
the reaction mixture was treated with water and worked up as
usual to yield 2.1 g (78% based on unrecovered VIa) of VIia,
mp 74-76°, on recrystallization from aleohol, and 2.1 g of Via.

Anal. Caled for CHi;BrO: C, 67.3; H, 44; Br, 23.5.
Fouud (a): C,67.5; H,4.5; Br, 23.8.

The 2,4-dinitropheuylhydrazone of VIIa melted at 178-180°.

Anal. Caled for Cy:HisBrN4Os: N, 10.8; Br, 154. Found
(b): N, 11.0; B, 15.2.

4’-Bromo-10-methyl-1,2-benzanthracene (III).—In the best of
several experiments in which the temperature and time of re-
action were varied, a mixture of 5.26 g of VIIa aud 100 g of poly-
phosphoric acid was stirred at 135° for 2 hr. Purification of
crude 111 by recrystallization from benzeue yielded 3.3 g (66%)
of pure I11, mp 183.5-184.5°.

Anal. Caled for C\yH;;Br: C, 71.0; H, 4.0; Br, 24.9. Found
(b): C,70.9; H, 3.9; Br, 24.8.

The brown 2,4,7-trinitrofluorenone complex,!! mp 213-215°,
was prepared iu aud recrystallized from belzene.

Anal. Caled for ngngBrN307: C, 604, H,
Fouud (b): C, 60.3; H,2.8; N,6.8.

0-(5-Chloro-1-naphthoyl)benzoic Acid (Vb).—The filtered

Grignard reagent prepared in 649 yield from 24.1 g of 1-bromo-
5~chloronaphthalene!? in ether-benzene was added rapidly to a
warm solution of 9.3 g of phthalic anhydride in 250 ml of beu-
zene. A conventional work-up yielded 14.2 g (459,) of Vb as
colorless crystals, mp 183-184°.1'% Lower yields (25, 339,
respectively) were obtained when the Grignard reagent was

2.8; N, 6.6.

(11) M. Orchin and E. O. Woolfolk, J. Am. Chem. Soc., 68, 1727 (1946).

(12) C. C. Price and 8. Voong, J. Org. Chem., 14, 111 (1949). In one
experiment, no improvement in the conversion of 1-bromo-5-aminonaphtha-
lene to the bromochioro compound was observed when the replacement of the
amino group was carried out by the method involving a HgCl: complex of the
diazonium sait: H. Von Schwechten, Ber., 66, 1605 (1932); M. S. Newman
and P, H. Wise, J. Am. Chem. Soc., 63, 2847 (1941).

113) Reference 6a reports the melting point as 179-180°.
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prepared by Pearson’s techiique (1se of 1 equiv of ethyleue di-
bromide)!* or when the reaction was carried out i1 THF.

0=(5-Chloro-1-naphthylmethyl)benzoic Acid (VIb).—A stirred
mixture of 28 g of zine powder, 14.2 g of Vb, aud 500 ml of 909
formic acid was heated at reflux for 18 hr. After the usual work-
up 10.3 g (74%) of VIb was obtained as colorless crystals, mp
180-182°, after recrystallizatiou from beuzeue.

Anal. Caled for CiHiClOy: C, 72.9; H, 44; Cl 12.0.
Found (a): C, 73.3; H, 4.3; Cl, 11.7.

3-(5-Chloro-1-naphthyl)phthalide.—In oue run similar to the
above except that 999 formic acid was used, a 649, vield of the
phthalide, mp 177-179°, was obtaiued from the neutral fraction
and ouly a 139 yield of VIb.

Anal. Calcd for CsHnClO,: C, 73.4; H, 38; Cl 12.0.
Found (a): C, 73.8; H, 4.0; C} 11.8.
0-(5-Chloro-1-naphthylmethyl)acetophenone (VIIb).—Iu the

best of several experimeuts, 425 ml of 0.54 M MeLi iu ether was
added to a stirred solution of 33.8 g of VIb in 300 ml of benzene
and 1200 nl of ether during 15 min. After a further 30 niin a
conventional work-up afforded 28.1 g (83¢%) of VIIb as a pale
vellow solid, mp 55-61°, suitable for further use. The analytical
sample, mp 59-61°, was obtaiued with little loss by crystalliza-
tion from ethanol.

Anal. Caled for C¢H;ClO: C,
Found (b): C,77.2; H,5.2; Cl, 11.9.

4‘-Chloro-10-methyl-1,2-benzanthracene (IV).—Iu the best of
several experimellts a mixture of 5.0 g of VIIb and 100 g of
polyphosphoric acid was stirred at 135° for 2 hr. A couventional
work-1p afforded a solid which oun recrystallization from beuzene
vielded 3.3 g (699%) of pure IV as pale yvellow crystals, mp 165.0-
166.0°.

Anal. Caled for C HyCl: C, 82.5;
(a): C,82.7; H,4.6; Cl, 12.8.

The 2,4,7-trinitrofliiorenone complex formed a red-browi solid,
mp 210° dec, from beuzete,

Anal. Caled far CpHisCIN;O:: C, 64.9; H,
N, 7.1. Found(a): C, 64.8; H,3.1; Cl, 59; N,

774, H, 51; Cl 12.0.

H, 4.7; Cl, 12.8. Fouud

3.1; CL 6.0;
6.8.

(14) D. E. Pearson, D. Cowan, and J. D. Beckler, ibid., 34, 504 (1059).

Metabolism of 2-Diethylamino-6,7-dimethoxy-
4(3H)-quinazolinone

M. ScuacH voN WITTENATU aND Timotuy F. BREWER

Medical Research Laboratories, Chas. Pfizer & Co., Inc.,
Groton, Connecticut 06340

Recetved February 25, 1967

2-Diethylamino-6,7-dimethoxy-4(3H)-quinazolinone!
(1) elicits a hypotensive response when administered to
humans or animals. To complement pharmacological
experiments a limited study of the metabolism of this
compound was undertaken.

The strong fluorescence of the compound facilitated
the development of an assay for drug in plasma. In
aqueous acid 1 exhibits fluorescent maxima at 405
and 445 mu when activated at 330 mu. Related com-

N
R,0 S—NRRR,
R4O #N
OH
1,Ri = R, = CH;; Rs = Ry = CHs
2, R = H; R, = CH;; R; = Ry = CH;
3,R1=R2=H;R3=R4=CH3
4, Rl = Rz == C2H5,' Rs == H R4 C}Is
5,Ri = Re = Gl R = CHy; Ra= H
6, Rl = H, R C2H5, (Rs, R4) (H CHS)
7,R1=R2= 9ils; 3 = vy =

(1) H.-J. Hess, T. H. Cronin, and A. Scriabine, submitted for publica-
tion; H.-J. Hess and G. F. Holland, Belgian Patent 678,216 (Sept 22, 1966},



