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A series of 5-arylethyl-,

5.arylthio-, and 5-arylthiomethyl-2,4-diaminoquinazolines and related compounds was pre-

pared and evaluated for antimalarial activity against Plasmodium berghei in mice. Surprisingly, none showed even
marginal activity although several of the compounds were isomeric with highly potent 6-arylthioquinazolines. Each
of the new quinazolines was also evaluated as an inhibitor of rat liver dihydrofolate reductase.

The discovery of the potent antiparasitic action of 2,4-
diaminoquinazolines bearing an aromatic function at-
tached by a suitable spacer at the 6 position has generat-
ed considerable excitement. In particular, compounds
such as la-c have been extensively investigated as poten-
tial antimalarial agents.1-¢ More recently, it was reported

R
N NCH,Ar
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H_,N)\ N

1a, R = H; Ar=34-Cl,C;H;
b, R = NO; Ar = 3,4.CL,C,H;
¢, R =CH(CH,),;; Ar =4.CICH,

that numerous 6-arylthio- (2a), 6-arylsulfinyl- (2b), and
6-arylsulfonyl-2,4-diaminoquinazolines (2c¢) also possess
potent antimalarial activity.® It was of interest, therefore,
to synthesize analogs of 2a-c¢ in which the aryl function
was attached at the 5 position of the quinazoline nucleus.
The contention that this class of compounds would dis-
play useful chemotherapeutic effects was supported by
earlier in vitro studies which showed that for small nonpo-
lar substituents, antibacterial activity with respect to
substitution position followed the order 5 > 6 > 7.6 Fur-
thermore, a recent study from this laboratory demon-
strated that diaminoquinazolines bearing small nonpolar
groups in the 5 position were more potent inhibitors of rat
liver dihydrofolate reductase than their 6 isomers.?
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Consequently, a series of compounds was prepared in
which a hydrophobic aryl moiety was bridged to the 5 po-
sition of the quinazoline nucleus by various one- or two-
atom spacers. The synthetic routes to the new quinazol-
ines (Table I) and their corresponding intermediates
(Table II) are described below.

+This work was supported by U. S. Army Medical Research and Devel-
opment Command Contract No. DADA 17-71-C-10686.

Chemistry. The 5-arylthiomethyl-2,4-diaminoquinazol-
ines 3 and 4 were prepared according to Scheme I. 2-
Methyl-6-nitrobenzonitrile (8) was obtained in good yield
from 2-methyl-6-nitroaniline by employing improved pro-
cedures over those previously reported.® Photochemical
bromination of 8 with 1,3-dibromo-5,5-dimethylhydantoin
(DBH) yielded crude 9, which was suitable for use with-
out purification. The thioethers 12 and 13 were obtained
by alkylation of the appropriate aryl thiol with 9 in the
presence of K3COs. Reduction of the nitro groups of 12
and 13 with SnCl, afforded the anthranilonitriles 14 and
15. Cyclization with chloroformamidine hydrochloride®
then proceeded to give the quinazolines 3 and 4.
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Ar = 4-CIG,H,, 2-C,,H.

Scheme II outlines the synthesis of cis- and trans-5-[2-
(2-naphthyl)vinyl]- and 5-[2-(2-naphthyl)ethyl]quinazol-
ines 5a-c. The phosphonium salt intermediate 10 for use
in the Wittig reaction was obtained by reaction of the
benzyl bromide 9 with triphenylphosphine. Generation of
the ylide with DBN (1,5-diazabicyclo[4.3.0]non-5-ene) in
the presence of 2-naphthaldehyde yielded a mixture of cis
(16a) and trans (16b) olefins, which were separated by
fractional crystallization. After isolation, the isomers were
obtained in a cis:trans ratio of approximately 6:7. Each
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Table 1. Physical Properties of 5-Substituted Quinazolines

Axhton, Hynes

R, YAr
%
R, N
Yield, Recrystn
No. R. R. ArY Method* % medium? Mp, °C Formula®
3 NH, NH. 4-CIC¢H,SCH. C 62 I4 202.5-205 dect Ci:H;CIN,S
4 NH_; NH_) 2-C10H:SCH~3 C 72 I 196-197 C19H16N S
5a NH. NH. 2-C H:CH=CH/{cis) C 69 I4 223-224 C:H 6N,
5b NH. NH. 2-C:H:CH=CH (trans) C 72 114 257-258 dec CaHisN:
5¢ NH: NH. 2-C,H:CH.CH.: E 82 227-229 5 Ca:H: N,
6a NH, NH, 2-C H:S C 65 I4 218-219.5 Ci:H ;NS
6b NH: NHQ 3,4-CIQC(,H38 C 67 I 232-234 CL‘.HNCIENIS
6¢c NH., NH. 2-CoH:SO G 57 Idw 217-219- CisH:N.0.S
6d NH. NH, 3,4-C1,C:H;S0 G 54 I 215--217¢% C..H,(CLl.N.OS H.0O
6e NH, NH. 2-C)H:S0. H 68 IT« 301-303 dec’ Cu:H:N.O.8
6f NH. NH; 3,4-Cl.CH;S0. H 70 I 268-270° C.:H,.CL:N.O.S
Gg NHQ OH 2-C10H:S I 72 I1« 354—356 dec C13H;3N308
6h NH. OH 2-C,H:S0. I 57 IT4 333-335 dec C.\Hi;N,O5S
7 H NH. 3,4-CL.CHS J 56 I 191193 Ci:H,CL:N;S

“See Experimental Section. ’I, 2-methoxyethanol-H,O; II, DMF-H,0. :Arnal. C, H, N. “Containing excess concentrated
NH.OH. ‘Preliminary softening. /Precipitated product collected by filtration before neutralization with NH,OH. 'Reprecipi-
tation. *After initial melting at 130-140°, followed by resolidification.

nitro isomer was reduced to the corresponding anthranilo. ~ Scheme IIT
nitrile 17a,b and subsequently cyclized to the quinazol- NO. SAr SAL
ines 5a,b as described above. The more soluble cis-2-na- . N oN | N
phthylvinylquinazoline (5a) was then reduced to the satu- - - S N T sac s i
rated analog 5¢ by hydrogenation in the presence of PtO» k;‘\ — (U — L\\\}\
and MeSOsH. No RO N NH
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The facile displacement of one nitro group of 2,6-dinitro-
benzonitrile (11)1® by mercaptans in the presence of
K;COj3 was the key step in the synthesis of 5-arylthioquin-
azolines and derivatives thereof (Scheme III). Reduction
of the resulting 2-arylthio-6-nitrobenzonitriles 18 and 19 to
the anthranilonitriles 20 and 21 and cyclization to the
diaminoquinazolines 6a,b were carried out in the standard
manner. Treatment of 6a or 6b with excess triethylenedi-
amine-2Br;!! in 70% AcOH gave the sulfoxide derivatives
6c,d. Whereas 6-arylthio-2,4-diaminoquinazolines have
been oxidized to sulfones with a mixture of 30% H202 and
AcOH,? this treatment was not successful in this case.
Either elevated temperature or a long reaction time was
required for complete oxidation to the sulfone, and the

6h. X =0H;Y =50,
Ar = 2-C, H. or 3.4-Cl,C.H,

accompanying side reactions under these conditions were
severe. However, 6e and 6f were obtained cleanly by treat-
ment of 6a and 6b with excess permanganate in aqueous
AcOH. Acid hydrolysis of 6a,e vielded the 2-amino-4-
hydroxyquinazolines 6g,h, respectively. Condensation of
the anthranilonitrile 21 with formamide resulted in cycli-
zation to the 4-aminoquinazoline 7.

Biological Results. Each of the quinazolines presented
in Table I was tested for activity against Plasmodium ber-
ghel in mice.12:7 None showed activity in this system even
at the highest dose levels employed (640 mg/kg). Several
of the quinazolines, 3, 4, and 3¢, were found to be more
potent as inhibitors of rat liver dihydrofolate reductase
than pyrimethamine. having I5¢’s comparable to that dis-
played by la (c¢f. Table III). This implies that quinazol-
ines bearing a bulky group at position 5 may not effective-
ly cross the plasmodial membrane. [t is noteworthy that

tTesting of all compounds was carried out by Dr. L. Rane ot the Univer-
sity of Miami.
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Table I1. Physical Properties of Nitro and Amino Intermediates
ArY
CN
R
Recrystn
No. Ary R Method®  Yield, % medium? Mp, °C Formulac
12 4-CIC¢H,SCH, NO, A 62 I 132-134 C.:H,CIN,0,S8¢
13 2-C,H:SCH, NO, A 79 I 132-133 CsH2N,0,8
14 4-CICsH,SCH, NH, B 75 II 102-103 Ci:H;,CIN,S
15 2-C:H;SCH,; NH, B 71 11 116-119¢ CisHisN,S
16a 2-C10H7CH:CH (CiS) NO?_ D 30 "’65 180.5-1827 C19H12N202
].Gb 2'C10H7CH:CH (trans) NOQ D 35 257—258 .59 CIQHIQNQO‘Z
17a 2-C 1 H:CH=CH (cis) NH; Bh 71 III 130-134/
17b 2-C10H7CH:CH (trans) NHQ Bik! 72 III 192-194 C19H14N2
18 2-CH-S NO, F 90 146-148n C:H;;)N,0,S¢
19 3,4-Cl.C{HS NO, F 76 I 176-178 C:HeN,C1,0,8
20 92-C,.H:S NH, Breo 82 I 104-1057 Ci-HN,S
21 3,4-C12C6H38 NHQ B« 78 I 157--158 CmHgNgClQS

«See Experimental Section. *I, CsHs—hexane; II, MeOH-H,O; III, 2-methoxyethanol-H.O containing excess concentrated
NH.OH. cAnal. C, H, N where formula is given. ¢4nal. C, H, N, S. ¢Analytical sample recrystallized from MeOH-H,0 had
mp 119-120°. 7Analytical sample recrystallized from 2-methoxyethanol had mp 181-182°. sAnalytical sample recrystallized
from DMF-2-methoxyethanol had mp 257-259°. *“DMF instead of diglyme used as reaction cosolvent. ‘Crude product ex-
tracted into EtOAc, precipitated as HCI salt, and neutralized during recrystallization. /Yield of material suitable for use
without further purification; a similar preparation gave a 63% yield with mp 133-136°. *Dimethylacetamide instead of
diglyme used as reaction cosolvent. ‘Large excess of SnCl, -2H.0 required (18 mol/mol of amine). "Analytical sample re-
crystallized from C¢He¢-hexane had mp 148-149°. »Dioxane instead of diglyme used as reaction cosolvent. *Used 6 mol of
SnCl; - 2H,0/mol of amine. »Analytical sample, prepared similarly, had mp 103-105°. ®Used 9 mol of SnCl,-2H,0, /mol of

amine.

Table III. Quinazolines Assayed as Inhibitors of Rat Liver
Dihydrofolate Reductase

No. Iso,® uM No. I, M
3 0.02 6d 55

4 0.01 6e 15

5a 0.30 6f 57

5b 5.2 6g 0.7
5¢ 0.02 6h 14

6a 0.12 7 >20°

6b 0.16 lac 0.018
6¢ 45 Pyrimethamine® 0.070

“Assayed spectrophotometrically (340 mu) with 9 pM di-
hydrofolate, 30 uM NADPH, and 0.15 M KCl in 0.05 M
Tris buffer (pH 7.4). *No detectable inhibition at the limit
of solubility. “Sample kindly provided by Division of
Medicinal Chemistry, Walter Reed Army Institute of
Research,

the 7 position isomer of la as well as 8-benzylamino-2 4.
diaminoguinazoline was also shown to be devoid of anti-
malarial activity.3

Experimental Section

All analytical compounds gave combustion values for C, H, and
N (and S, where noted) within £0.4% of the theoretical values.
Melting points were determined with a Fisher-Johns or a Mel-
Temp apparatus and are uncorrected. All compounds had ir spec-
tra (Beckman IR-8) in agreement with their assigned structures
and appeared free of significant impurities by tlec (Gelman SAF).
Representative examples are presented for each of the synthetic
methods designated in Tables I and II.

2-Methyl-6-nitrobenzonitrile (8). The diazotization of 25.8 g
(0.17 mol) of 2-methyl-6-nitroaniline was carried out according to
the procedure of Morgan and Coulson.® The general method of
Clarke and Read?? for conversion of the diazonium salt to the ni-
trile was modified as follows. The solution of the diazonium salt
was covered with 20 ml of toluene and cooled to ca. —23° in a
CCly slush. Neutralization was then accomplished by adding
solid NaHCOj3 slowly with vigorous stirring. In a separate vessel.
a solution of 72.8 g (1.12 mol) of KCN in 140 ml of H;O was
added to a stirred suspension of 43.2 g (0.41 mol) of 97% CuCl in
170 ml of H20. The resulting mixture was stirred in an ice bath

for 1 hr and then covered with a layer of 300 ml of EtOAc. The
neutralized diazonium salt was added as rapidly as practicable to
this cold. vigorously stirred two-phase system. After gas evolution
had nearly ceased. the mixture was heated to 70°, then cooled,
and filtered to remove insoluble salts, which were washed with
EtOAc. The organic solution was washed thoroughly with H,O,
10% Na2COgs, and dilute HCI, then dried with MgSQ,, and par-
tially decolorized with charcoal. After evaporation, the residue
was recrystallized from MeOH (Dry Ice bath) to give 23.1 g (84%)
of 2-methyl-8-nitrobenzonitrile, mp 108-109° (lit.8 mp 107.5-108°)
(th in CGHG).

In subsequent runs, 2-methyl-6-nitroaniline, CuCl, and KCN
were used in a molar ratio of 1:2:8, The CuCl-KCN mixture then
gave a complete solution due to formation of the soluble complex
K3Cu(CN)4. However, this did not affect the vield of the nitrile.
Commercial CuCN by itself was unsatisfactory, presumably be-
cause of its very low solubility in water.

2-Bromomethyl-6-nitrobenzonitrile (9). A stirred mixture of
20.0 g (0.124 mol) of 2-methyl-6-nitrobenzonitrile, 15.9 g (0.056
mol, 0.112 equiv) of 1.3-.dibromo-5,5-dimethylhyvdantoin (DBH),
0.4 g of benzoyl peroxide, and 190 ml of CCls was refluxed with
protection from moisture under irradiation from a 275.-W sun
lamp. After 2 hr, when the solid had risen to the surface and the
transient color due to Bro had disappeared. the mixture was fil-
tered twice while hot. The product separated from the filtrate as
an oil which soliditied on scratching. This was collected on a filter
and washed with a small amount of CCly to give 19.5 g (65%) of
cream-colored crystals, mp ~65-85°. This material showed only
minor impurities on tle (CgHs), gave a positive active halogen
test with 4-(p-nitrobenzyl)pyridine. and was suitable for use
without further purification. Somewhat less than the stoichiomet-
ric amount of DBH was inadvertently used here. Surprisingly,
when this reaction was repeated using a stoichiometric amount of
DBH. the yield was not as high. Caution: this material is a skin
irritant.

Method A (12 and 13). A mixture of 7.6 g (0.0315 mol) of 9,
5.03 g (0.0315 mol) of 2-naphthalenethiol. 4.35 g (0.315 mol) of
K>COs3, and 35 ml of DMF was stirred in an ice bath with protec-
tion from moisture for 1.5 hr and then diluted with 35 ml of pyri-
dine. The precipitated product obtained by gradual addition of
200 ml of HoO was collected on a filter and washed successively
with 100 ml of 10% pyridine, 100 ml of 0.5 N HCI, and 200 ml of
H,0. The partially dried material was stirred and washed with
three 25-ml portions of MeOH. Recrystallization from CgHg-hex-
ane gave 8.0 g (79%) of 13 as light vellow crystals. mp 132-133°
(tle in CGHG). Anal. (C18H12NQOQS) C, H. N.
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Method B (14, 15, 17a,b, 20, and 21). To a solution of 5.2 g (0.017
mol) of 12 in 85 ml of diglyme was added slowly with cooling in a
water bath a solution of 12.0 g (0,053 mol) of SnCl,-2H50 in 35 ml
of concentrated HCIL. The resulting solution was stirred at ambi-
ent temperature tfor 1.5 hr and then added to a vigorously stirred
mixture of 100 g of 50% KOH and 200 g of ice. The product sepa-
rated as an oil which soliditied as stirring was coutinued. The
solid was collected on a filter and washed first with 2 N NaOH
and then with a large volume of H,O. Upon recrystallization from
MeOH-H,0. 3.5 g (76%) of 14 as light vellow crvstals. mp 102-
103°. was obtained (tlc in CgHg). Anal. (C14H11CIN,S) C. H. N,

Method C (3, 4, 5a,b, and 6a,b). A mixture of 3.8 g (0.0131
mol) of 15. 1.66 g (0.0144 mol) ot chloroformamidine hvdrochlo-
ride. and 6.5 ml of diglyme was heated in an oil bath at 130~140%.
After 0.75 hr an exotherm occurred. resulting in a rise of the in-
ternal temperature to 150° accompanied by vigorous gas evolution
aud heavy precipitation. After 1.5 hr the mixture was diluted
with dioxane. The product was collected on a filter. washed with
dioxane, and recrystallized from 2-methoxyvetlianol containing ex-
cess concentrated NH4OH to give 3.15 ¢ (72%) of 1 as fine.
cream-colored plates, mp 196-197° (tle in DMF). Ancl
(C1oH16N4S) C, H. N,

2-Cyano-3-nitrobenzyltriphenylphosphonium Bromide (10).
2-Bromomethyl-6-nitrobenzonitrile (9) was prepared as described
above except that in this case, instead of crvstallizing the product
from CCly, the filtrate was simply evaporated and the residue
used without purification. To a solution of 44.2 g (0.183 mol maxi-
mum) of crude 2-bromomethyl-6-nitrobenzonitrile in 400 ml of
hot toluene was added slowly with stirring 47.9 g (0.183 mol) of
triphenylphosphine. The product precipitated during addition.
The mixture. which became too thick to stir, was refluxed for 0.75
hr and then filtered while hot. The dark brown solid was washed
first with a large volume of EtOAc and then with several small
portions of acetone. which removed much ot the dark color. Fur-
ther washing with EtOAc and liexane gave 45.4 g (49%) of light
brown solid, mp 243-246° dec, suitable for use in the next reac-
tion. For analysis, a portion of another batch (obtained similarly
and in comparable purity) was recrystallized from MeCN-CgHg-
hexane, giving light vellow ecrystals. mp 242.244° dec. Anai
((VQbI{QOBrNQOQI)) CH N.

Method D (16a,b). To a stirred mixture of 47.6 g (0.0945 mol)
of 10, 14.8 g (0.0945> molh) of 2-naphthaldehyde, and 180 ml of
DMF was added a solution of 11.7 ¢ (0.0945 mol) of 1,5-diazabicy-
clol4.3.0lnon-a-ene (DBN) in 50 ml of DMF. The addition was
carried out with stirring over a period of 1 hr and under protec-
tion front moisture. After stirring for 21 hr at ambient tempera-
ture. by which time the violet color had disappeared and heavy
precipitation had occurred, the mixture was diluted with 1000 ml
ot MeOH, swirled brietly, and then filtered at once. The solid on
the filter was washed with ca. 600 ml ot MeOH (added to filtrate)
and then Me2(C (O inot combined with original filtrate) and dried
1o give 10.0 g of the trans olefin 16b as fine vellow-crange needles.
mp 257-258.5° (too insoluble for effective tle). The analvtical
sample (from a previous batch) was recrystallized from DMF-2.
methoxvethanol and had mp 257-259". Anal. (C1gH12N202) C. H.
N.

Crystallization from the DMF-MeOH tiltrate began almost im-
mediately after filtration. Atter standing for 2 dayvs, this material
was collected on a filter, washed with MeOH, and dried to give
8.5 ¢ of the cis olefin 16a as tine vellow needles, mp 180.5-182°
(tle in C¢Hg). The analytical sample (tfrom a previous batch) was
rervstallized from 2-methoxvethanol and had mp 181-182°. Anal
(CyaH12N202) C. HL N

Fach of the isomers obtained above was suitable tor use with-
out recrystallization, and the combined vield was 653%. Com-
pound 16b had a strong ir absorption at ca. 955 cm ~ 1, tvpical of a
trans oletin. This band was retained in olefinic derivatives of 16b,
namely 17b and 3b, and was absent in the case of 16a and its ole-
tinic derivatives 17a and 3a. The assignment of the trans contigu-
ration to 16b was also consistent with its considerably higher
melting point and much lower solubility relative to 16a.

Method E (3¢). A mixture of 3.6 g (0.0116 mol) of 5a, 2.23 g
(0.0232 mol) of MeSO3H. 80 mg of PtOs. and 100 ml of DMF was
shaken with H. at 2-4 atm. Additional PtO,; (6 X 100 mg) was
added at intervals wlien uptake of Hz ceased due to poisoning of
the catalyst. After 5 hr. 1o net uptake of Hy was observed upon
addition of fresh catalyst and tle (DMF) showed that the reaction
was complete. To the filtered solution was added 50 ml of concen-
trated NH4OH. Upon gradual addition of c¢a. 400 ml of HyO. the
product precipitated. The isolated solid was washed with Ho0

Ashton, Hynes

and then acetone and dried to give 2.95 g (82%) of off-white crvs-
tals. mp 227-229.5° with preliminary softening (tlc in DMF),
Anal. (CooHy3N3) C, HUN.

Method F (18 and 19). A mixture ot 15.4 g (0.080 mol) of 2.G-
dinitrobenzonitrile.’® 12.8 g {0.080 mol) of 2.naphthalenethiol.
11.0 g (0.080 mol) of KoCOj3. and 80 ml of DMF was stirred i1 an
ice bath under protection from moisture. After 0.75 hr. the thick
mixture was diluted with 150 ml of pyridine and the product pre
cipitated by gradual addition of ca. 500 ml of H2O. The solid was
isolated and washed successively with 10% pyridine. H.0.
MeOH. and Et20 to give (after drving) 22.1 g (90%) of 18 as figlt
vellow crvstals, mp 146-148¢ (tle in CgHg). For analysis. @ sample
was recrvstallized from CgHg-hexane (mp 148-149%). Anai
((‘1TH]0N202S) C.H.N.

Under vigorous conditions (dimethvlacetamide at retlux for i
hr) the inajor product isoiated was not 18 but rather a colorless
crystalline solid. mp 201-202° (recryvstallized from 2-methoxy-
ethanol), which had the same R; as 18 on tle (CgHg). Analysis for
. H. N. and S was consistent with the formula CzsHagN20OS,.
while the mass spectrum showed that the highest m. ¢ value was
536 {parent ion). This. together with the presence of CN und the
absence of NOz bands in the ir. suggested that the structure was
bis[2-cvano-3-(naphthylthio)phenyl] ether. Such a compound
could result from displacement of the NO, group of 18 by the car-
bonate anion. followed by loss ot CO2 and then attack of the re-
sulting phenoxide on another molecule of 18. When a mixture of
18 and K2CO; in dimethvlacetamide was heated at reflux. the
same product was obtained.

Method G (6¢,d). To a stirred suspension of 4.75 g (0.011 niol,
0.022 equiv) of N{CHCHg)3N2Brat! in 200 ml of 70% AcOH was
added portionwise 3.37 g (0.01 mol! of 6b over 1 hr. The resulting
mixture was stirred at ambient temperature tor 20 hr. After neu-
tralization with concentrated NH4OH. the product was separated
by tiltration. washed with H2Q. and air-dried. Recrystallization
from 2-methoxvethanol-HoO (charcoal) produced a vellow solid
which was isolated by filtration. washed with H,O, and vacuum
dried over P2Os. The product 6d (1.9 g. 54% ' melted at 130-140°,
then resolidified. and melted again at 215-2177 (tle in LT DMF-
MeCN). Anai. 1C14H10ClaN4OS-H0) C. HL N,

Method H (6e,f). To a stirred solution of 3.4 g (0.01 mol) of b
in 124 mi of AcOH (glacial) was added dropwise a solution of 3,16
g (1.02 mol) of KMnOy in 75 ml of HoO over 1 hr. After standing
at ambient temperature for 20 hr. the mixture was tiltered (Cel-
ite) and the filtrate basitied with concentrated NH4OH. The re-
sulting solid was separated by filtration and washed successively
with Ho0O. MeOH, and acetone. Next. it was extracted with 100
ml of hot DMF (charcoali. The remaining solid, which was sepa-
rated by {jltration. was washed with an additional 50 ml of hot
DMF. The extracts were combined, reheated, and H20 added to
effect crystallization. The light yellow solid, which separated
upon cooling. was isolated by filtration, washed with H>O. and
then vacuum dried over P2Q5. There was obtained 2.6 g (70%) of
6f, mp 268-270° with preliminary =oftening (tle in 1:1 DMF
MeCN). Anal (C13H10CleN402%) CLHN.

Method [ (6g.h). A solution of 2,55 ¢ (0.005 moli of 6a in 40 m!
of 2 N HCI and 80 ml of diglyme was stirred under reflux for 6 hr,
during which time precipitation ot product occurred. The cooled
mixture was neutralized with concentrated NH,OH and then fil-
tered. The solid product was washed with HoO. Recrvstallization
from DMF-H20 made weakly basic with NH4OH vielded 1.85 ¢
(72%) of 6g as cream-colored crystals. mp 354-356° dec (tle in 1:1
DMF-MeCN1. Ancf (CygH3N20%) €O HL N,

Method J (7). A mixture of 2.95 ¢ (0.01 mol) of 21 and 10 m! of
formamide was heated at 185 £ 10° tor 5 hr. After cooling, the
reactionl mixture was diluted with acetone and filtered and the
solid washed with acetone. Recrystallization from DMF-H,0
(charcoal) and vacuum dryving over P2Os produced 1.3 g of 7 as
white needles. mp 191-193°. The addition of H20 to the original
filtrate vielded 0.5 ¢ of crystals. mp 192-193° (56% combined
vield). Both crops were homogeneous ou tle in EtOAc. 4nal
(C14HoClaN3S) COHL N
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Several routes for the preparation of 1-alkyl-4-aryl-2(1H)-quinazolinones, a new class of potent antiinflammatory
agents, are described. Two procedures for the synthesis of their sulfur analogs are discussed as is the antiinflam-

matory evaluation of these compounds.

In the course of our investigations into the chemistry
and pharmacology of quinazoline derivatives we discov-
ered a new reaction sequence leading to 1-alkyl-4-aryl-
2(1H)-quinazolinones.! When these compounds were eval-
uated pharmacologically they were found to possess an in-
teresting level of antiinflammatory activity and we there-
fore set out to undertake an intensive variation program
in the hope of developing a compound of sufficient activi-
ty to warrant clinical investigation. This publication will
describe only that fraction of the compounds prepared by
us (approximately one-fourth) which we feel best illus-
trates our current thinking concerning the chemistry and
structure-activity relationships in this series.

Chemistry. Apart from some early examples prepared
by the sequence reported previously,? the majority of the
quinazolinones IV was prepared by the ring closure of ap-
propriately substituted o-aminobenzophenones III which

NH, w
‘
/ ~ NH
X~
I —_—
NH,
X 4

11
I

e

COOH

were in turn prepared either from the corresponding an-
thranilic acids IT or anilines I.

Scheme [ shows the sequences employed to prepare the
anthranilic acid derivatives and Scheme II those leading
to the o-aminobenzophenones. Schemes III and IV con-
tinue the synthetic sequence and outline the preparation
of the quinazolinones and their subsequent chemical mod-
ifications.

Many of the reactions are either described directly
themselves in the literature or are very closely related to
well-known procedures and therefore need no further dis-
cussion or amplification here, the particular sequence
chosen in any one instance depending simply on the
availabilities of the several possible starting materials.
However, perhaps some synthetic aspects deserve brief
comment, particularly the mono-N-alkylation of the vari-
ous intermediates and end products.

For simple primary alkyl groups such as ethyl or pro-
pargyl, the most efficient method of introduction proved
to be the alkylation of the sodio derivatives of the 1-un-
substituted quinazolinones (reaction CC, Scheme III).
However, with alkyl halides of increasing chain length the
yield of N-alkylated product dropped rapidly, much O-
alkylation occurring, and secondary alkyl groups were also
much less readily introduced in this way for a similar rea-
son. Not unexpectedly, attempts with tertiary halides did
not usefully lead to alkylated products.

It therefore became desirable to introduce these types of
alkyl groups at an earlier stage of the synthesis. Prepara-
tion of the tosyl derivatives of the 0-aminobenzophenones
followed by alkylation was unexceptional with primary
and secondary halides (reactions V and W, Scheme II).
Subsequently it was found that o-aminobenzophenones
and o-aminobenzonitriles could be alkylated directly with
secondary halides, such as 2-iodopropane, to yield essen-
tially monoalkyl derivatives, and this proved to be a gen-
eral and efficient reaction (reactions G and Z, Schemes I
and II).



