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nesium bromide in 3:2 ether-benzene to a well-stirred warm
solution of 163 g of phthalic anhydride in 8 L. of benzeile. 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 AICI;
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°
(Iit.f mp 203-204°), was obtained.

0=(5-Bromo-1-naphthyimethyl)benzoic Acid (Via)—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 formie acid was distilled. Acidification of an ether—
benzene solution of the products afforded 34.3 g (779;) of Vla
as colorless erystals, mp 175-177°.

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

0-(5-Bromo-1-naphthyimethyl)acetophenone (Vlla)—In a

ty pical experimeiit 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 yleld 2.1 g (73% based on unrecovered VIa) of VIla,
mp 74-76°, on recrystallization from aleohol, and 2.1 g of VIa.

Anal. Caled for CioHyiBrO: C, 67.3; H, 4.4; Br, 23.5.
Fouud (a): C,67.5; H,4.5; Br, 23.8.

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

Anal. Caled for Cy:H1sBrN4Os: N, 10.8; Br, 15.4. Fouud
(b): N, 11.0; B, 15.2.

4'-Bromo-10-methyli-1,2-benzanthracene (III).—In the best of
several experimeuts in which the temperature and time of re-
action were varied, a mixture of 5.26 g of VIla and 100 g of poly-
phosphoric acid was stirred at 135° for 2 hr. Purification of
crude I1I by recrystallization from benzene yielded 3.3 g (66%)
of pure 111, 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-trinitrofluorenionle complex,!! mp 213-215°
was prepared iu aud recrystallized from benzene.

Anal. Caled for CpuHisBrN;O;: C, 60.4; 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 ben-
zene., A conventional work-up yielded 14.2 g (459,) of Vb as
colorless crystals, mp 183-184°.18 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 l~-bromo-5-aminonaphtha~
lene to the bromochloro compound was observed when the replacement of the
amino group was carried out by the method involving a HgCl: complex of the
diazonium salt: H. Von Schwechten, Ber., 65, 1605 (1932); M. S. Newman
and P, H. Wise, J. Am. Chem. Soc., 63, 2847 (1941).

(13) Reference 6a reports the melting point as 179-180°.
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prepared by Pearsoil’s techiique (use of 1 equiv of ethylene di-
bromide)!* or when the reaction was carried out in THF.

0-(5-Chloro-1-naphthyimethyl)benzoic Acid (VIb).—A stirred
mixture of 28 g of zine powder, 14.2 g of Vb, aud 500 ml of 809
formic acid was heated at reflux for 18 hr.  After the usual work-
up 10.3 g (749;) of VIb wag obtained as colorless crystals, mp
180-182°, after recrystallization from benzene.

Anal. Caled for CgH,ClO,: C, 72.9; H, 44; CI, 12.0.
Found (a): C, 73.3; H, 4.3; CI, 11.7.

3-(5-Chloro-1-naphthyi)phthalide.—In one 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 13% yield of VIb.

Anal. Calcd for CHy,,ClO,: C, 73.4;
Found (a): C, 73.8; H, 4.0; CI, 11.8.

0-(5-Chloro-1-naphthyimethyl)acetophenone (VIIb).—In the
best of several experimelits, 425 mi of 0.54 M MeLi i ether was
added to a stirred solution of 33.8 g of VIb in 300 ml of beuzene
and 1200 ml of ether during 15 min. After a further 30 miu a
conventional work-up afforded 28.1 g (839%) of VIIb as a pale
yellow solid, mp 55-61°, suitable for further use. The analytical
sample, mp 59-61°, was obtailed with little loss by crystalliza~
tion from ethaiiol.

Anal. Caled for CigH;CIO: C, 77.4;
Found (b): C, 77.2; H,5.2; CI, 11.9.

4'-Chloro-10-methyl-1,2-benzanthracene (IV).—Iu the best of
several experiments a mixture of 5.0 g of VIIb and 100 g of
polyphosphoric acid was stirred at 135° for 2 hr. A couventional
work-up afforded a solid which o1 recrystallization from benzene

H, 38; ClL 12.0.

H, 51; CI, 12.0.

yielded 3.3 g (699) of pure I'V as pale yellow crystals, mp 165.0-
166.0°.
Anal. Caled for C H,Cl: C, 82.5; H, 4.7; CI, 12.8. Found

(a): C,827; H, 4.6; Cl, 12.8.

The 2,4,7-trinitrofluorenone complex formed a red-brow solid,
mp 210° dee, from belizele,

Anal. Caled for CpHisCIN;O:: C, 64.9; H, 3.1;
N, 7.1. Fouud (a): C, 64.%; H, 3.1; Cl, 3.9. N, 6.8.

Cl, 6.0;

(14) D. E. Pearson, D. Cowan, and J. D. Beckler, ibud., 24, 504 (1059).
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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
R0 SNRR,
RO
OH
1,Ri =R = CQH,,, R: = Ry = CH;
2,R1=H Cg 5 R3 R4=CH3
3,R1=R2=H R3=R4=CH3
4, R, =Ry = CgHa; R:; = H; Rs = CHs
5, R1 = R2 = CQHE; R3 = CHa, R4 =
6, Ry = H; R, = CHs; (R, R.) = (H, CHy)
7)Rl= =C2H5; R3=R4=H

(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),
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pounds differed in their fluorescence spectra. When
activated at 330 my, the N-monoethyl derivative! 2
showed a fluorescence maximum at 405 mg, com-
pound! 3 at 390 my, derivative 4 at 415 and 435 mp, and
the 6,7-dihydroxy derivative! 7 at 410 my.

Oral administration of 10 mg/kg (capsules) to four
dogs?® yielded peak plasma concentrations? within 0.5-
2 hrof ubout 4 ug/ml.  These concentrations decreased
with rapid but variable rates with a half-life approxi-
mating 1 hr.  Blood pressure determinations suggested
that a drug plasma concentration of about 0.3 ug/ml
had to be reached hefore a hypotensive response could
be detected.  However this effect persisted even after
the level had dropped below 0.3 ug/ml.

The rapid decrease of blood plasma concentration
in eivo could be due to rapid excretion, metabolism,
or deposition of drug in other body compartments.
Very little unchauged drug was found m urine. To
distinguish between rapid metabolism and deposition
of drug in tissues, five rats were dosed intravenously
with 1. After certain time intervals the animals were
saerificed, plasma was collected, and the total carcasses
were homogenized and assaved for total body coutents
of drug (Table I). Although drug disappeared from
the total bodies somewhat more slowly than from
plasma, the decrease of drug plusma concentrations
seeined to be mainly due to metabolic degradation
wther than deposition of drug i other body compart-
ments.

TabLe [
Drea ConerNTRATIONS 1N PLasya anp Toran Drug 1N
Carcasses oF Rars (140 ¢) saF1ER 1.4 mg iv

Drug plasina Total drug

concn, found in
Rat ‘T'iine, hr ug/ml careasses, ug
I 1 5.6 360
2 I 3.3 210
4 2 0.4 17
5 4 021 03.3
G 4 0. 10 NN

2-Diethylamino-6,7-dimethoxy -4(3H) - quinazolinonce
(1) was administered orally to humans in two dosage
forms. Peak drug plasma concentrations were obtained
with capsules after about 2 hr, but with a syrup within
0.5-1 hr.  Maximum blood concentrations again were
very variable, The highest found was 2 ug/ml after
a dose of 300 mg of syrup. Drug plasma half-life was
shorter than had been found in dogs, approximating
0.5 hr or even less.  As had been the case in the dog
studies, it appeared that drug plasma concentration in
humans generally also had to reach about 0.3 ug/ml be-
fore a decrease in blood pressure occurred.

The search for drug metabolites in human urine
vielded five derivatives, 2-6, besides the parent drug.
The sum of these metabolites found in a 24-hr urine
sample was estimated to constitute less than 109, of
the administered dose.

Metabolite 2 was the only drug derivative found after
in vitro experiments with rat liver homogenates.

(2) This experiment was carried out in callaboration with Dr. A. Scriabine.

(3) The canine plasma protein binding of the drug (1) as determined with
'orihara tubes (1. Y. Toribara, Anal. Chem., 2B, 1286 (1053)) was found 1o
be 61¢ at a concentration of 2 ug,/ml.
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Experimental Section

Assay of 2-Diethylamino-6,7-dimethoxy-4(3H )-quinazolinone
(1)—Plaxma (10 ml) was adjusted to pH 0.5-10 by addition of
aqueous NaOll and extracted three times with benzene (15 nil
each). The beuzene solution was eoncentrated to 5 ml and ex-
tracted twice with 0.1 ¥ HCI (4 ml each).  The aqueons extraet
was dilnted to 10 ml far fluorometry (Autinco-Bownuin ). This
assay wus eapuable of detecting 0.03 pg of divg/ml of plasina and
respotided linearly to concentrations between 1.03 and 3 pg/ml
The fluorescence of extracts of plasima from nedicated animals
was that of nnchanged drug.

Carcasses were homogenized with 0.1 N HCT G500 il v a
Waring Blendor.  The homogenate was centrifuged, the super-
natant was eollected, and the residne was rehomogenized with
0.1 N TCH 300 ml).  Afrer centrifugation, the combined
sipernatanis were adjusted to pH 10 with 300, NaOIl aud the
drug was extracted similarly to the procedures described above,

Identification of Metabolites.-—I=<olition and purification of
metabolites followed conventional routes of extractivn and thin
Inver ciromatography (tle). The tle systeins enploved siliea
gel P and solveut niixtures of either benzene-ncetone-acctic
acid (100101 1) or ethyvl acetate—diethylamine (19:1).

AMetabolite 2 was identified by conmparison of its tle mobilities,
flioresceitce, and ultraviolet curves with those of an authentic
saniple.!  Metabalite 3 was identical with an authentic sample!
by the =sae eriterion as well as by itx infrared absorption spee-
trunt Metabolite 4 had the saue tle mobility as a1 monaode-
nethyl derivative of 1 obtained by treatment of 1 with hydro-
bromic acid.  Metabolite § appeared to be an isomer of 4 and
wits cottverted ta drug (1le) by treatuient with diazomethane.
The structure 6 is tentative sinee a conversion of 6 ta 2 with
diazometharne wax not proven unatubiguonusly.
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In a continuation of work designed to synthesize
biologically active carboranes® and to incorporate
carrier into a carboranc molecule which would promote
its localization into tumors for neutron-capture ther-
apy, acridines have been considered. As a basis for
this work certain aeridines have selectively localized
in tumor nuelei under in vivo conditions? intercalcating
with the nucleic acids® and recently nitrogen mustard
containing acridines have shown high antitumor
activity.®  Boron was first incorporated into an acridiie
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