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benzamide (10.4 g, 0.1 mole) and 1,2-dibromobutane (21.6 g, 
0.01 mole) in ethoxyethanol was refluxed for 1 hr. NaOAc (S.2 
g, 0.01 mole) was added and the refiuxing was continued for 1 hr. 
Ether (50 ml) and H 2 0 (200 ml) were added and the unreaeled 
thioamide was filtered. The aqueous extract was treated with 
XaClOi (5.0 g) to give the product as the perchlorate salt, nip 
149-151.°, yield 7.0 g (28'- t based on unrecovered thioamide i. 
X,„„x 386 mM. Anal. ( C H H 2 1 C 1 X 2 0 , , S ) C, H, CI, N, S. 

2-( p-Dimethylaminophenyl)-3-methyl-4H-5,6-dihydro-1,3-
thiazinium Iodide (21).—The thioamide was treated with 1,3-
dibromopropane and NaOAc in ethoxyethanol as described above. 
KI was added to the aqueous solution of the bromide salt to give 
the iodide, rap 213-214..")° (from EtOH) in 26C vield, X„,,x 373 
m*.. Anal. (C13H19IN2S) C, II, I, X, S. 

S-Methyl-N-methyl-p-dimethylaminothiolbenzimidate (24).— 
A solution of 4 (1.9 g, 0.01 mole) and Mel (1.42 g, 0.01 mole) in 
MeOH (10 ml) was refluxed for 1 hr. The solution was evapo
rated, and the residue was extracted (II20). Addition of NaHOO» 
to the aqueous extract gave 24, mp 76-77°, vield 0.7 g (34 r , ), 
X,„iis 2!)."i va.fi. Anal. (CnHi6N2S) C, H, X, S. 

p-Dimethylamino-N,N-dimethylthiobenzamide (22).—A solu
tion of p-dimethylamino-XjN'-dimethylbenzamide1 (17.5 g, 0.09 
mole) and P2S;, (5.6 g, 0.02") mole) in 100 ml pyridine was re
fluxed for 40 min. The product was isolated by diluting the 
reaction mixture with ice-water and recrystallizing the precipitate 
from MeOH, mp 103-104°, vield 11..") g (61 <",' ), \„, l v 335, 236 mM. 
Anal. (C„H I 6X,S)C, II, X, S. 

S-MethyI-N,X-dimethyl-p-dimethyIaminothioIbenzimidate Io
dide (23).—A suspension of p-dimethylamino-N,N-dimethylthio-
benzamide (2.1 g, 0.01 mole) in Et 2 0 (20 ml) was treated with 
excess Mel (3 ml). The solution became clear, and the product 
then separated out rapidly as an oil which crystallized on stand

ing, vield 3.4 g (97'.,.), mp 120° dec, X,„„ 3S6, 205 m,u. Anal. 
(C121C,IX2S) C, H, I, X, S. 

Diquaternary salt (25). (a) The ihiolbenzimidate (24) (0.15 
g, 2.2 nimoles) was dissolved in excess Mel (3 ml) and the solution 
was allowed to stand overnight. Evaporation of the solution 
gave a quantitative yield of 25, mp 210° (vigorous decomposi-
t ion ), X,„„% 205 ni/ii. 

(b) The monoqiiaternary salt (23) (0.35 g) was refluxed with 
Mel (5 ml) in MeOII (5 ml) for 15 min. Evaporation of the 
solution gave the same product (0.45 g), mp 210° dec. Anal. 
(C,JI22I2X2S) C. II, I: X: calcd, 5.69; found, 0.27. 

A sample of Ihe diquaternary salt was dissolved in IEO at 
room temperature. The solution was filtered after 1 hr, and the 
filtrate was concentrated under reduced pressure, giving S-
methvl p-dimethvlaminothiolbenzoate methiodide (26), mp 
174M760 (from MeOII -Et-.0). Anal. ( C I I . J X O S ) 0, 11,1. 
X, S. 

2-(p-AnisyD-3,4-dimethylthiazolium Iodide (27a).--2-(ju-A»i-
syl)-4-methylthiiizole,s nip 55-57°, was heated with excess Mel 
in a pressure bottle at 100° for 1 hr. The solid residue was 
crystallized from MeOII-Et 2 0 to a melting point of 190-192°, 
yield 51 ' ' ; , X,,,,,, 306 mM. Anal (C,2H l4IXOS) C, H, I, X, O, S. 

2-(p-Anisyl)-3-ethyl-4-methylthiazolium Iodide (27b).- The 
thiazole described above was heated with EtI in a pressure bottle 
at 100° for 6 hr, giving the product, nip 194-196° (from EtOH), 
in 49''; yield, A,,,,,, 306 mM. Anal. (Ci:,IIl6IXOS) C, II, I, X, O, S. 
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A series of 1- and 3-aminoalkyl-3,4-dihydro-2(lH)-quinazolinones was synthesized and the antiinflammatory 
activity investigated. Several of the compounds were equal to or better than phenylbutazone in one of the 
animal models of inflammation. 

We have observed consistent but rather weak anti
inflammatory activity among many simple dialkyl-
aminoaikylureas. Attempts to increase this activity 
have involved the preparation of various cyclic de
rivatives of these compounds. Our first approach in
volved the synthesis of ureas derived from tricyclic 
amines of the type I.1 These derivatives were also 

€ C ^ >oN 

CONHCH2CH2NR'R" 

I 

CH2CH2NR'R" 

II 

active as antiinflammatory agents but the potencies 
did not approach an acceptable level. Another type of 
cyclic derivative II, the 3-phenyl-l-dialkylaminoalkyl-
3,4-dihydro-2(lH)-quinazolinones, w a s investigated and 
the lead compounds exhibited more potent antiin
flammatory activity. A large number of compounds 
were then synthesized including the isomeric 3-dialkyl-
aminoalkyl-3,4-dihydro-2(lH)-quinazolinones, and 
their antiinflammatory activity was investigated. A 
stimulus to this work was the fact that 3-phenyl-3,4-

dihydro-2(lH)-quinazolinone was the only compound 
of this type previously reported in the literature.2 

The 3-substituted .3,4-dihydro-2(lH)-quinazolinones 
were synthesized via ring closure of the appropriate 
diamine either with phosgene (method E) or with 1,1'-
carbonyldiimidazole (method Y) as shown in Chart I. 

» '^T N H R 
OHAHT I 

COlCl.li 

N = \ /—X 
NCON j 

XR HgCLo NaH 
* 

DMSO 

R' 
XR 

, > = 0 

H R" 

The ring closure with phosgene was carried out by the 
addition of a solution of phosgene in toluene to a solu
tion of the diamine followed by reflux. The yields in 
this reaction were usually low and the products dif
ficult to purify. In contrast, refiuxing an equimolar 
quantity of the diamine with 1,1'-carboiiyldiimidazole 
in THE gave an excellent yield of the quinazolinone, 
in many cases analytically pure. Alkylations of the 

i I) W. tJ. C o y n e and ,1. W. Cusic:, J. Med. Chem.. 10, o-ll (1967). i2) M . Busch, / i i r . , 2 5 , 285M (1892) 

va.fi
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TABLE I 

Compd 

1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

X 

CO 
CH, 
CO 
CH ; 
CO 
CH : 
CO 
CH: 

CO 

CH: 

CO 
CH: 
CO 
C H 
CO 
CH: 
CO 
CH: 

CO 
CH: 
CO 
CH: 
CO 
CH: 
CO 
CH: 

27 

28 

29 
30 

31 

32 

33 

CO 

CH2 

CO 
CH2 

CO 

CH2 

CH, 

R 

C0H5 
C6H5 
C6H4Cl-p 
C6H4Cl-p 
C6H5 
O TT-
CsH3-2,4-(CH3)2 
C6H3-2,4-(CH3)2 

-© 
-© 
CH2C6H6 
CH2C6H5 
CH 2 —CH=CH 2 
CH2CH2CH3 
C6H2-3,4,5-(OCH3)3 
C6H2-3,4,5-(OCH3)3 
C6H4CF3-m 
C 6 H 4 CF 3 -TO 

CeHiOCHs-p 
C6H4OCH3-p 
C6H3-3,4-(OCH3)2 
C6H3-3,4-(OCH3)2 
C6H5-p-OCH2C6H5 
C,H5-p-OCH2C6H6 
C«H3-3,5-(OCH3)2 
C6H3-3,5-(OCH3)2 

C - ^ C H , 

C l - 1 v 

C6H2-3,4,5-(OCH3)3 
C6H2-3,4,5-(OCH3)3 

^ T V O C H 

OCH; 
'OCH, 

C6H3-2,4-(OCH3)2 

R' 
H 
H 
H 
H 
4-CI 
4-C1 
H 
H 

H 

H 

H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 

H 

6-CH3 
6-CH3 

H 

N — R 

Mp, °C 

117-119 
81-83 

136-142 
85-91 

146-151 
84-86 

125-130 
65-75 

141-147 

97-99 

117-122 
Oil 

85-92 
Oil 

214-218 
122-123 
128-132 
154-170 
( 0 . 1 m m ) ' 
117-118 
76-78 

159-163 
97-98 

155-163 
142-144 
115-120 
93-95 

Solvent 

EtOH 
EtOH 
EtOH 
E t O H - H 2 0 
EtOH 
E t O H - H 2 0 
EtOH 
E t O H - H 2 0 

EtOH 

EtOH 

E t O H - H 2 0 

T H F 
EtOH 
EtOH 

E t O H - H 2 0 
EtOH 
EtOH 
EtOH 
T H F 
EtOH 
EtOH 
EtOH 

Method 
A 

A 

A 

A 

A 

B 

B 

A 

B 

B 

A 

A 

A 

Formula0 

Ci3Hi2N20 
G3HuN2 
C,3HuClN20 
Ci 3 Hi3Cl^ 2 
C13HnClN20 
CisHi3ClN2 
Ci5H16N20 
Ci5HiSN2 

CivH22rs20 

CnH24N2 

C H H 1 4 N 2 0 
Ci4Hi6N2 
CioHi2N20 

C16HISN204 

CieH^oXS 2O3 
C H H H F 3 N 2 0 
Ci4Hi3F3N2 

Ci4Hi4N204 
CuH1 6N20 
C15H16N2O3 
CuHisNaOi 
C20H18N2O2 
C20H20N2O 
C15H16N2O3 
C15H18X2O2 

Oil" 

Oil" 

177-187 
150-153 

157-159 

EtOH 
EtOH 

EtOH C 

C17H22N2O3 

C„Hi5ClN203 

" Carried on directly to next step, 
analyzed for N only. d Boiling point. 

H 131-133 EtOH Ci6Hi,ClN202 

H 71-74 EtOH" D Ci5Hi8N202 

Required chromatography on silica. c Compounds analyzed for C, H, and N; 8, 10, and 12, 

3-substituted quinazolinones were carried out using 
XaH in DMSO to give the desired products. 

The diamines required for the ring-closure step were 
prepared in several different ways (Chart II). The 
most convenient method is reduction of the appropri
ately substituted 2-aminobenzamide with LiAlH4 in 
dioxane. For reduction of the benzamides in which 
methoxy groups were present, THF was substituted 
for dioxane since LiAlH4 reduction in the latter solvent 
caused extensive decomposition. 

The 2-aminobenzamides were prepared by the re
action of isatoic anhydride or a substituted isatoic an
hydride with the appropriate amine. This reaction 
could be carried out under two different conditions 
depending upon the availability of the amine: re
action of isatoic anhydride with 3 equiv of the amine in 
ethanol (method B) or reaction of isatoic anhydride 
with 1 equiv of the amine in dioxane containing a 
catalytic amount of XaOH (method A). Aromatic 
amines which contain two ortho substituents or one 
bulky ortho substituent would not react with isatoic 
anhydride even at elevated temperatures. For the 

synthesis of these compounds, the amide was prepared 
from the amine and o-nitrobenzoyl chloride followed by 
catalytic reduction of the nitro group (method C). 

An alternative method for the preparation of the 
diamines with ortho substituents on the aromatic R 
group involved the formation of a Schiff base from 0-
nitrobenzaldehyde and the amine followed by catalytic 
reduction (method D). However, the latter reaction 
only proceeded in poor yield. 

The 3-dialkylaminoalkylquinazolinones were pre
pared in a similar manner, starting with the 1-sub-
stituted isatoic anhydride (Chart III). N-Phenyl-
isatoic anhydride could be prepared in excellent yield by 
oxidation of N-phenylisatin with peracetic acid or with 
w-chloroperbenzoic acid.3 Treatment of this com
pound with ammonia gave the 2-anilinobenzamide 
which was reduced (LiAlH4) to the diamine and ring 
closed as before to give the l-phenyl-3,4-dihydro-2(lR)-
quinazolinone. Alkylation with 2-diethylaminoethyl 
chloride gave the desired compound. Following a 

(3) R. A. Scherrer, U. S. Patent 3,238,201 (1966). 



1210 W. E. COYXE AXl) J. W. CuKIC 

TADLE II 

H^CK1 

Vol. 11 

R" 

O o m p d 1{ 

34 C6H; 

35 C6H6 

36 

37 

3S 

39 
40 

41 

42 

43 

44 

45 

40 

47 

48 

40 

50 

51 

52 
53 

54 

55 

56 

57 

58 

59 

00 
01 

02 
03 

04 

05 

00 

07 

ON 

09 

C6II;, 

U J E 

CeH,-, 
Cello 

C6H5 

CJI4CI-/J 

C6H4C1-/J 

C6H4C1-/J 

C5H4Cl-p 

CoII3-2,4-(CII3), 

C0II3-2,4-(CH3)2 

-<s> 
-6> 
CTI>C6H3 

CH2C8IE 

CH2CII2CII3 
CelliCI'Vm 

C6I1.;CF3-M 

x — ^ - O C H 

/ — r - O C H , 

v — ^ - O C H 

/ - - V - O C H , 
- ^ O C H , 

N — ^ O C H , 

, r -OCH, 

x—<—OCH 

CcIIiOCIIrp 

c6n4ocn3-/> 
C6II3-3,4-(OCII3)2 

C«H.r3,4-(OCn3)= 

C6Ha-p-OCH2C6H5 

C<iHj-p-()CH2C0H5 

0,11,0 H-p 

C6H4()H-p 

C„II:r3,5-(OCIT;,)2 

C6II.1-3,5-(OCIl3)= 

C6H3-2,4-(OCn3)o 

R ' 

IT 

II 

II 

II 

11 

II 
0-C1 

0-C1 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

IT 
IT 

II 

II 

II 

II 

II 

II 

H 
It 

II 
II 

II 

It 

It 

11 

It 

11 

R " 

H. 

CH2CH2XEt2 

CH3 

CH2CHX(CH3)2 

CH2CIT2X[CH(CH3)2!2 

CH2CIT2X(CH3)CH2C6H5 

CH2CH2N(CH3)C(CH3)3 

IT 

CII2CIT2XEt2 

JI 

CII2CH2XEt2 

CH:CH,CH.,X NCBH,C!-m 

CH2CII2CH2X(CII3)2 

II 

CH2CH2XEt, 

II 

CIT2CIT2XEt2 

II 

CII2CII2XEt2 

CII-.CII..NEt. 
II 

CIL.CH2XEt2 

II 

CII2CH2XEt2 

CH2CH2N ^> 

/—\ 
CHJCHJN NCH3 

II 

CH2CH2XEt, 
IT 

CIT.CH2NEt, 
H 

CH2CH2XEt2 

II 

CH2CH2XEt2 

It 

CH2CH2NEt, 

II 

Sal t 

C2II204 

C2H204 

C2T1204 

C2H20< 

C2H2()4 

C2H/>4 

C2H204 

C2H204 

C2II204 

O.IL.O, 

c2n2o4 

C2IT204 

C2H,04 

c2u2o, 

M p . * ( ' 

189-
191 

134-
1 '->(! 
l o o 

203-
206 

113-
110 

102-
104 

Oil 
100-

105 
171-

1 7 ' ' 
1 i O 

207 -
209 

Oil 

102-
109 

ISO— 
18S 

175-
200 

105-
100 

21S-
230 

145-
147 

l'JS-
208 

137-
140 

Oil 
130-

1 •>•.» 

100 
Oil 

187-
1 sy 

89-
97 

155-
157 

229-
234 

243-
245 

Oil 
180-

181 
Oil 
205-

208 
68-

69 
299-

302 
157-

158 
J 30-

134 
134-

130 
253-

251) 

Solvent 

ElAc 

El OH 

Eton 

EtOH 

Eton 

EtAc 

Eton 

EtOH 

Eton 

Eton 

Eton 

Eton 

Eton 

EtOH 

Eton 

Eton 

Eton 

THE 

EtOH 

EtOH 

EtOH 

THE 

THE 

THE 

EtOH 

D M F -
HoO 

EtOH 

ElOII 

E t O H -
Et2() 

THF 

M i -
tlioc 

E 

E 

E 

E 

E 

E 

F 

F 

F 

F 

F 

F 

F 

1 F o r m u l a " 

C14Hi2X20 

C 2 » H 2 7 X 3 0 a 

C21H26X303 

C24H3iX30.-, 

Caci l27N 3 ( )6 

C2iIT27X30 
Ci4H,iClX20 

C22H26C1X303 

C4H11CIN2O 

C,0HMClN3O 

C27H2SC12X40 

C2iHuClN305 

C,6H,6N2() 

C24H31X303 

Ci8HMNaO 

C^HnNiA 

C13H14X20 

C23H2aX305 

CnH2 ,X30 
CiiHnFaNaO 

C21H23F3X30 

Ci,IIi8X204 

C-2,',rl33-\30s 

C26H35X30;, 

C2sII36X4012 

C13II14X202 

C2iH2,X302 
Ci0Hi6X2O3 

C22H29X303 
C 2 i H i 8 X 2 0 2 

C27H31X302 

CuHijN202 

C22H27N3O6 

C16H16X203 

C24H31X30, 

CiaHieNjOj 

A m i m l l a m ai't. . 
M E D , n.K. ku 

Foot C o t t o n 
edema ' ^ranuloma '^ 

200 50 

200 

200 

200 

200 

200 

200 

h 

200 

200 

200 

200 

200 

>200 

200 

200 

40 

200 

1, 

100 

100 

100 

> 100 

MOO 

/, 

> 100 

100 

>100 

> 100 

100 

> 100 

100 

10 

5 

h 

h 

25 

>100 

h 

>100 
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Compel R R' 

70 C6H3-2,4-(OCH3)2 H 
R " 

CH2CH2NEt, 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 
83 

Cl-^—^-CH 3 

C ^ C H 

oca''7P^\ 

O C H - ! ^ 1
o c H 3 

- < ^ - O C H 3 
N —^-OCH 3 

-O^ock 
N —^-OCH 3 

II 

CH2CH2NEt2 

H 

CH2CH2NEt2 

CH2CH2N \ 

CH3 
1 

CH2CHN(C2H6)2 

H 

II 

II 

II 

H 

6-CH3 

6-CH3 

II 

H 

H 

H 

II 

II 
H 

H 

CH2CH2NEt2 

H 

CH2CH2NEt2 

II 

C H J C H J N E U 

C„H6 

C6H5 

CII3 

CH3 

CH3 

CH3 
C6H5CH2 

84 CH2CH2XEt2 H Cc,H5CH2 

" All compounds analyzed for C, TI, and N. b Insufficient data to state potency. c Subcutaneously. d Intragastrically. 

Sal t 

C2H204 

C2H204 

C2H204 

C2H204-
0.5H2O 

C2H204 

C2H204 

C2H204 

C2H204 

M p , ° C Solvent 

203-
205 

221-
223 

156-
158 

235-
238 

140-
143 

205-
215 

136-
145 

213-
214 

169-
170 

143-
144 

133-
134 

167-
168 

Oil 
140-

155 
153-

155 

EtOH 

EtOH 

EtOH 

T H F 

EtOH 

T H F 

EtOH 

T H F 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

M e 
thod 

F 

F 

F 

F 

F 

F 

Formula*1 

C21H31N307 

C15H12N2CI2O 

C23H27C12N30 5 

Ci6H15C103N2 

C24H3oClN307 

CiSH20N2O4 

C26H3oN305 • 
0.5H2O 

C,4H12N20 

0221127^1 3O5 

C9H10N2O 

C n H j j N A 

C18H25N305 

C l 6 H 2 5 ^ 3 0 
Ci5Hi4N20 

C23H2 9X365 

Antiinfl: 
M E D , 

P'oot 
edema c g 

200 

200 

200 

200 

200 

40 

200 

200 

200 

i m . ac t . , 
mg/k t i 
C o t t o n 

r anu lom a' 

>100 

>100 

100 

>100 

20 

>100 

MOO 

>100 

MOO 

similar sequence, X-methylisatoic anhydride was con
verted to l-methyl-3-(2-diethylaminoethyl)-3,4-dihy-
dro-2(lH)-quinazolinone. The diamine required for 
preparation of the 1-benzyl derivative was synthesized 
by LL41H4 reduction of 2-benzalaminobenzamide (Chart 
HI); 

Biological Activity.—This series of compounds was 
tested in two standard assays for antiinflammatory 
activity. The inhibition of the local edema in the rat 
paw induced by carrageenin was measured both sub
cutaneously and intragastrically.4 Compounds active 
in this test were further tested intragastrically against 
the cotton pellet induced granuloma growth in the rat.5 

If a compound was sufficiently active in these tests, it 
was tested as an inhibitor of the adjuvant-induced 
arthritis in rats.6 

Phenylbutazone was used as a standard for compari
son and was active in the assays as follows: foot 
edema, 40 mg/kg, cotton pellet granuloma, 25 mg/kg, 
and adjuvant arthritis, 25 mg/kg. In Table II are 
reported the results of the biological testing. Com
pounds active at 200 mg/kg subcutaneously in the 
foot edema test were tested at 25 mg/kg orally. Since 
we were not interested in compounds less active than 

(4) C. A. Winter, E. A. Risley, and G. W. Nuss Proc. Soc. Exptl. Biol. 
Med., I l l , 544 (1962). 

(5) P. Meier W. Schuler, and P. Desaulles, Expericntia. 6, 469 (1950). 
(6) B. B. Newbou'd, Brit. J. Pharmacol. 21, 127 (1967). 

25 mg/kg orally, minimum effective doses of 25-200 
mg/kg were not determined. Compounds active at 
100 mg/kg orally in the cotton pellet granuloma test 
were tested at 25 mg/kg orally with no intermediate 
dosages used. Of the compounds tested, only 55, 56, 
60, 79, and 80 were equal to or better than phenyl
butazone in one of the assays. The most interesting 
compound is 56 which is five times as active as phenyl
butazone in the granuloma test. However, this com
pound is on'y one-fifth as active as phenylbutazone in 
the foot edema assay. Follow-up testing in the poly-
arthritic rat showed that 56 is inactive at 25 mg/kg. 

Experimental Section 

2-Amino-N-substituted Benzamides (Table I). Method A.— 
To a stirred suspension of 0.4 mole of isatoic anhydride in 600 ml 
of dioxane was added 1.5 g of powdered XaOH and 0.4 mole of 
the appropriate amine. The suspension was heated slowly to 
reflux (1 hr) during which evolution of C0 2 occurred and a clear 
solution resulted. After 2 hr of reflux, the solution was cooled 
and filtered. The dioxane was removed in vacuo and the residue 
was recrystallized from the appropriate solvent. 

Method B.—To a stirred suspension of 0.4 mole of isatoic 
anhydiide in 200 ml of anlvydrous EtOH was added 1 mole of 
the appropriate amine slowly to control the evolution of C0 2 . 
After reaction had subsided the solution was heated on a steam 
bath for 0.5 hr and poured into H>0. Filtration of the solid and 
recrystallization from the appropriate solvent gave the desired 
compound. 
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Method C.—To a stirred refiuxing solution ot 0.114 mole of 
the amine in C6H6 (250 ml) containing 0.114 mole of anhydrous 
K2CO3 was added a solution of 0.114 mole of 2-nitrobenzoyl 
chloride in CsIIe (20 ml) over a period of 0.5 hr. After addition, 
the suspension was refluxed for 2.5 hr and cooled, and 200 ml of 
HoO was added. The organic layer was separated, washed 
(HoO), dried, and evaporated to give the desired N-substituted 
2-nitrobenzamide. A solution of the nitro compound (0.044 
mole) in 1 1. of TI1F was hydrogenated at atmospheric pressure 
and room temperature using 10 g of Raney Ni as catalyst to give 
the desired 2-amino-N-substituted benzamide. 

Method D. 2-Amino-N-(2,4-dimethoxyphenyl)benzyIamine 
(33).—A solution of 25.0 g of 2-nitrobenzaldehyde and 25.0 g of 
2,4-dimethoxyaniline in 300 ml of CJIe was refluxed 4 hr with 
continuous removal of H._>0. The solution was cooled and char
coaled, and the product crystallized by addition of petroleum 
ether (bp 60-90°) giving 39.1 g of N-(2-nitrobenzal)-2,4-di-
methoxyaniline, nip 79-81°. This product was hydrogenated in 
1 1. of MeOH at atmospheric pressure and room temperature 
using 15 g of Raney Ni as catalyst until 1 mole of Ho was added. 
The oil obtained on filtration and evaporation of the .MeOH was 
dissolved in 125 ml of T H F and refluxed for 18 hr under No with 
10 g of LiAlH4. The resulting suspension was decomposed by 
successive addition of 10 ml ot HoO, 10 ml of 15 r

c aqueous NaOH, 
and 30 ml of HoO. Filtration and evaporation of the solvent gave 
a dark oil. Chromatography on silica using 10 r

( EtOAc-PhH 
as eluent gave 3.9 g of white crystals, mp 71-74°. 

1- or 3-Substituted 3,4-Dihydro-2(lH)-quinazolinones (Table 
II). Method E.—To a stirred solution of the appropriate diamine 
(0.15 mole) in 1 1. of toluene at 10° was added a solution of 0.2 
mole of COC'lo in 200 ml of toluene, over a period of 1 hr. The 
resulting suspension was refluxed for 1 hr to give a clear solution. 
The solvent, was evaporated and the solid was recrystallized to 
give the desired product. 

Method F.—To a stirred solution of 0.04 mole of the diamine 
in 50 ml of T H F was added 0.05 mole of l,l'-carbonyldiimidazole 
and the solution stirred at room temperature for 3 hr. After 
18 hr of reflux the solution was cooled. In many cases the product 
cryslallized directly on cooling. If no crystals w_ere obtained, 
the reaction mixture was poured into HvO and the solid was 
filtered and recrystallized. 

Alkylation of 3-Substituted 3,4-Dihydro-2(lH)-quinazolinones. 
To a stirred solution of 0.04 mole of the 3-substituted 3,4-

dihydro-2(lH)-qumazolinone in 50 ml of DMSO under No was 
adiled 0.04 mole of Nai l . After 0.5 hr the alkyl halide (0.05 
mole) was added and the reaction stirred at room temperature 
IS hr. The mixture was poured into H 2 0 and extracted (Et-O), 

"NHR 
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and the ether extracts were dried (K..>CO»). Evaporation of E t 2 0 
gave the crude product. In most cases the oxalate was prepared 
by addition of an excess of a solution of oxalic acid in EtOH to 
a concentrated solution of the amine in EtOH. When the oxalates 
could not be crystallized, the free amine was formed by washing 
a solution of the crude oxalate with liA-X), making basic with 
NH4OH, and extracting the product (EtjO). 

2-Amino-N-substituted Benzylamines (Table I).—To a hit , 
stirred suspension of 15.0 g of LiAlH4 in 200 ml of dioxane, under 
No, was added a solution of the 2-amino-N-substituted benzamide 
(0.125 mole) in 200 ml of dioxane. The resulting suspension was 
refluxed for 18 hr and decomposed by successive addition of 15 ml 
of HoO in 15 ml of dioxane, 15 ml of 15'"c aqueous NaOH, and 
45 ml of H2(). Filtration and evaporation of the dioxane gave 
the diamine which was recrystallized from the appropriate 
solvent. 

For compounds 16, 22, 24, 30, and 32, T H F was used as the 
solvent, since the reductions in dioxane produced the desired 
products only in low yields. 

3-(p-Hydroxyphenyl)-3,4-dihydro-2( 1H )-quinazolinone (65).—• 
A solution of 5 g of 3-(p-benzyloxyphenyl)-3,4-dihydro-2( 1H)-
quinazolinone in 50 ml of D M F was hydrogenated at atmospheric 
pressure and room temperature using 0.2 g of "•>% Pd-C as cata
lyst. The filtered solution was diluted (H50) to give 1.2 g of 
silvery crystals, mp 299-302°. 

1 -(2-Diethylaminoethyl )-3-( p-hydroxypheny 1 )-3,4-dihydro-2-
(lH)-quinazolinone oxalate (66).—A solution of 5.0 g of 1-
(2-diethylaminoethyl)-3-(p-benzyloxyphenyl)-3,4-dihydi'o-2( 111)-
quinazolinone in 200 ml of EtOH was hydrogenated at at
mospheric pressure and room temperature using 0.5 g of ">'", 
Pd-C as catalyst. Filtration and evaporation of the solvent gave 
an oil which was dissolved in EtOH and treated with excess 
oxalic acid in EtOH. The crystals formed were recrystallized 
from EtOH to give 3.0 g of white crystals, mp 157-158°. 

5-Methylisatoic Anhydride.—To a solution of 50 g ol 5-
methylisatin in 900 ml of AcOH was added 200 ml of 40'.',' 
AcOoH. After stirring for 3 days the solution was poured into 
HoO, and the solid was filtered and washed (H2O) to give 36.5 g 
of light orange crystals, mp 215-250°. 

2-Benzylaminobenzylamine.—To a stirred hot suspension of 
20 g of LiAlH4 in 200 ml of dioxane was added slowly a suspension 
of 2-benzalaminobenzarnide (36 g) in 300 ml of dioxane. The 
suspension was stirred and refluxed tor 18 hr and then decomposed 
by successive addition of 20 ml of IIoO in 20 ml of dioxane, 20 
ml of 159c aqueous NaOH solution, and 60 ml of H 20. The re
action mixture was filtered, the dioxane was evaporated in vacuo, 
and the oil was distilled to give 18.8 g of a colorless oil, bp 140 
144° (0.15 mm). Anal. (C,.,Hi6No) C, H, N. 

2-Benzalaminobenzamide.—A solution of 27.2 g (0.2 mole) 
of anthranilamide and 21.2 g (0.2 mole) ot benzaldehyde 
in 300 ml of C6Hs was refluxed 2.5 hr with continuous removal of 
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H 2 0. On cooling, a solid appeared which was filtered to give 
36 gof amber crystals, mp 150-1.53°. Anal. (C14H12N2O) C, H, N. 

2-Aminomethyldiphenylamine.—To a hot stirred suspension 
of 15 g of LiAlH4 in 200 ml of dioxane under N2 was added 31 g of 
N-phenylanthranilamide in 200 ml of dioxane. After addition, 
the suspension was stirred and refluxed for 18 hr. Decomposition 
by successive addition of 15 ml of HsO, 15 ml of 15% aqueous 
NaOH, and 45 ml of H20, filtration, and evaporation of the 
dioxane gave a colorless oil, bp 140-160° (0.1 mm) (20.1 g). 
This compound was used without further purification in the 
next step. 

N-Phenylanthranilamide.—To a stirred suspension of 36.8 g 
of N-phenylisatoic anhydride in 200 ml of EtOH was added 50 ml 
of 28% aqueous NH 3 dropwise. After addition, the solution was 
refluxed for 0.5 hr and cooled. Addition of H 2 0 gave 31.0 g of 
white crystals. Recrystallization from E tOH-H 2 0 gave crystals, 
mp 117-123°. Anal. (C13H12N20) C, H, N. 

N-Phenylisatoic Anhydride.—To a solution of 25.0 g of N-
phenylisatin in 600 ml of AcOH was added 150 ml of 40%, Ac02H. 
After stirring for 3 days at room temperature the solution was 
poured into H 2 0 and filtered, and the solid was recrystallized 
(C6H6) to give 14.9 g of light amber crystals, mp 174-177°. 
Anal. (Ci4H19N08) C, H, N. 

S y n t h e s i s of Po tent ia l Ant imalar ia l Agents . 
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The mode of action of chloroquine and related anti
malarial compounds is thought to be primarily the 
inhibition of the enzymatic synthesis of DNA.2 The 
activity of chloroquine in the mouse is attributed to the 
25-fold greater accumulation of the drug in parasitized 
(Plasmodium berghei) than in nonparasitized erythro
cytes.2 A number of antimetabolites such as purine-
6(lH)-thione are also known to interfere with nucleic 
acid biosynthesis,3 but apparently have no antimalarial 
activity.4 Although the association of purine-6(lH)-
thione with rat RXA might be one mode by which this 
compound interferes with cellular metabolism,5 the 
lack of antimalarial activity of this and related com
pounds might be due to the lack of selective uptake or 
binding with parasitized erythrocytes. Derivatives of 

(1) This work was carried out for the Division of Medicinal Chemistry, 
Walter Reed Army Institute of Research, Walter Reed Army Medical 
Center, under Contract No. DA-49-193-MD-2999. This is Contribution No. 
409 from the Army Research Program on Malaria. 

(2) (a) F. E. Hahn, R. L. O'Brien, J. Ciak, J. L. Allison, and J. G. Olenick, 
Military Med., 131 (Suppl), 1071 (1966); (b) P. B. Macomber, R. L. O'Brien, 
and F. E. Hahn, Science, 152, 1374 (1966). 

(3) For a review of this subject, see J. A. Montgomery, Progr. Drug Res., 
8, 433 (1965). 

(4) Xo reference was found in the literature to antimalarial activity of 
these compounds, and the conclusion that they possess no antimalarial 
activity was confirmed by Dr. T. R. Sweeney. 

(5) H. J. Hansen and S. B. Nadler, Proc. Soc. Exp. Biol. Med., 107, 324 
(1961). 

2-Methylaminobenzamide.—To a stirred suspension of 50 g of 
N-methylisatoic anhydride in 200 ml of EtOH was added dropwise 
50 ml of 28% aqueous NH3. After addition, the solution was 
heated on a steam bath for 2 hr. On cooling, a solid formed to 
give 31 g of colorless crystals, mp 158-161°. This compound was 
used without further purification in the next step. 

2-Methylaminobenzylamine.—To a hot stirred suspension of 
15 g of LiAlH4 in 200 ml of dioxane was added dropwise a hot 
solution of 31 g of 2-methylaminobenzamide in 300 ml of dioxane. 
The reaction was refluxed for 18 hr and decomposed by successive 
addition of 15 ml of H 2 0 in 15 ml of dioxane, 15 ml of 15% aqueous 
NaOH solution, and 45 ml of H 20. Filtration and evaporation 
of the solvent gave a colorless oil, bp 88-96° (0.15 mm) (22.6 g). 
Anal. (Ci8H12N2) C, H, N. 
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the cytotoxic purines that might concentrate selectively 
in parasitized erythrocytes were prepared by the 
attachment of well-known antimalarial side changes. 

This study included the preparation of both 6-sub-
stituted and 6,9-disubstituted purines, the yields and 
properties of which are listed in Table I. Reaction of 
a 6-chloropurine with amines containing antimalarial 
side chains gave the 6-N-substituted adenines 1-10, 
18-25, 33-36, and 44. The reaction conditions are 
given in Table I, and typical procedures are given in 
the Experimental Section.6-10 The 6-chloropurines 

; containing an antimalarial side chain in the 9 position 
; of the ring were prepared in two steps from o-amino-
> 4,6-dichloropyrimidine.11'12 Standard procedures were 
[ used to convert these 6-chloropurines to the 9-sub-

stituted purine analogs listed in Table I. 
The 49 compounds prepared in this study, 7- and 9-

: benzyl-6-(p-chloroanilino)-9H-purine, ethyl 9-(6-p-
l chloroanilino)-9H-purineacetate, and 6-methylthio-9-

/3-D-ribofuranosyl-9H-purine were submitted for evalua-
5 tion against mice infected with a lethal dose of P. 
i berghei.11 Although screening results are incomplete, 

no significant activity has yet been observed. 

(6) For the preparation of p-(2-aminoethyl)benzenesulfonamide, see E. 
L Miller, J. M. Sprague, L. W. Kissinger, and L. F. McBurney, J. Amer. 

Chem. Soc, 62, 2099 (1940). 
(7) We wish to thank Eastman Chemical Products, Inc., for a sample of 

", 5-amino-2,2-dimethylpentanol. 
,1 (8) For the preparation of 4-amino-a-diethylamino-o-cresol, see J. H. 
i. Burckhalter, F. H. Tendick, E. M. Jones, P. A. Jones, W. F. Holcomb, and 

A. L. Rawlins, ,/. Amer. Chem. Soc, 70, 1363 (1948). 
:, (9) Acid hydrolysis of 4-acetamido-2,6-bis(l-pyrrolidinylmethyl) phenol 
i, gave 4-amino-2,6-bis(l-pyrrolidinylmethyl)phenol; see ref 8. 

(10) For the preparation of p-amino-N,N'-bis(2-methoxyethyl)benzami-
dine, see H. V. Peckmann, Ber., 30, 1779 (1897). 

(11) C. Temple, Jr., C. L. Kussner, and J. A. Montgomery, J. Med. 
<l Pharm. Chem., 8, 866 (1962). 
d (12) J. A. Montgomery and C. Temple, Jr., ./. Amer. Chem. Soc, 80, 409 

(1958). 
4 (13) For a description of the test procedure, see T. S. Osdene, P. B. Rus

sell, and L. Rane, J. Med. Chem., 10, 431 (1967). 
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