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benzamide (19.4 g, 0.1 mole) and 1,2-dibronioburane (21.6 g,
0.01 mole) in ethoxyethanol was refluxed for 1 hr. NaOAc (8.2
g, 0.01 mole) wax added and the refluxing was continued fov 1 hr.
[sther (50 wl) and MO (200 ml) were added and the unreactecd
thionmide was filtered. The aqueous extract was treated with
NaClO, (5.0 g) to give the product as the perchlorate salt, myp
149-151°, vield 7.0 g (28¢] based on unrecovered thioamidel.
A 386 mip. dnal. (CidH,CIN,O,8) C, H, CL N, =
2-(p-Dimethylaminophenyl)-3-methyl-4H-5,6-dihydro-1,3-
thiazinium lodide (21).—The thioaniide wax treated with 1,3-
dibramopropane and NaOAc in ethoxyethanol as deseribed above.
KI was added to the aqueous solution of the bromide =alt to give
the iodide, mp 213-214.5° (from EtOH) 11 26€, vield, Ayuy 473
mu.  dAnal. (CullB,INS) C) H) I, N, S
S-Methyl-N-methyl-p-dimethylaminothiolbenzimidate (24 ).—
A =olution of 4 (1.9 g, 0.01 mole) aud Mel (1.42 g, 0.01 mole) in
MeOH (10 ml) was refluxed for 1 hr. The solution was evapa-
ratech, and the rexidue was extracted (11:00).  Addition of NalHC0),
ta the aqueous extract gave 24, mp 76-77°, yield 0.7 g {347},
Momox 200 i, Anal. (CLiHENS) C) 11, N, R
p=Dimethylamino-N,N-dimethylthiobenzamide (22).—A =oli-
tion af p-dimethylamino-N,N-dimethytbenzamide! (17.5 g, 0.09
mole) and PaS: (5.6 g, 0.024 male) 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
fram NeOH, mp 103-104°, vield 11.5 g (6157), Muax 335, 236 mu.
Anal, (CQIHLENLS) C) 1T N, S,
S-Methyl-N,N-dimethyl-p-dimethylaminothiolbenzimidate Io-
dide (23).—A suspension of p-dimethylamino-N,N-dimethylthio-
benzamide (2.1 g, 0.01 mole) in Et;0 (20 ml) was reated with
excess Nel (3 ml). The solution became clear, and the product
then =eparated out rapidly as an oil which erysallized on srand-
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ing, vield 3.4 g (977,), mp 120° dees Myan 3806,
(CrlWINS) C T T, N S,

Diquaternary salt (25). (a) The thiolbenzimidate (24) (0,47
g, 2.2 muales) was dissolved i excess Mel (5 ml) aud the solution
was allowed to stand avernight.  Fvaporation of the sabutian
gave U quantitative vield af 25, mp 210° (vigarans deconpysi-
Aoy, Apax 207 Mg,

(b) The mymaquaternary salt (23) (L35 g) was refluxed \\ith
AMel 15 D in MeOI (5 ml) for I35 miu.  vaparation of the
solutian gave the =ame product (0.45 g), mp 210° dee.  Anaf.
(CrallaelaNS) CO L T N ealed, 5.69; found, 6.27.

A sample af the diquaternary salt was dissolved 1u 11.0 at
raant temperature. The solution was filtered after 1 hr, and (he
filtrate was concentrated nnder reduced pressure, giving S-
niethyl  p-dimethyvlaminothiolbenzoate niethiodide (26), mp
174-176° ifpon MeOH-LEt.0), tnel. (ChllEINOSY C) H, 1,
N, X

2-( p-Anisyl)-3,4- dimethylthiazolium lodide (27a).--2-(p-Ani-
\\1) 4-methyvithinzole® mp 55-57°, was heated with excess Mel

1)10\\111( bottle at 100° for 1 hr. The =alid residue wias
(1\%1 1}}1/e(1 ram NMeO11-1£t:0 to o melting paint of 190-192°,
\1(41(1 3100, Mox 306 g, Anal, (Cr Al INOSYC)H, 1L N, O, X

2-(p= Amsy1)-3-ethy1-4-methylthiazolium lodide (27b).—The
thinzole deseribed above was heated with I<t] in a pressure bottle
at 100° for ¢ hr, giving the produet, mp 194-196° (from FtOH),
in 497 viekd N 306 mp. Anal (CLHGINOS) C, I N, O, R

265 mu.  Anal.
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A series of 1- and 3-aminoalkyl-3,4-dihydro-2(11 )~quinazolinones wis synthesized and the antiinflammatory

activity investigated.
animal models of inflammation.

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

©O@ o0

CONHCHZCHZNR’R" CHQCHZNR’R”
1 11

active ax antiinflammatory agents but the potencies
did 1ot approach an acceptable level.  Another type of
eyclic derivative II, the 3-phenyl-1 didlkylaminoalkyl-
3,4-dihydro-2(1H)- qumdzohnones was investigated and
the lead compounds exhibited more potent antiin-
flammatory activity. A large number of compounds
were then synthesized ineluding the isomeric 3-dialkyl-
aminoalkyl-3 4-dihydro-2(1H)-quinazolinones, and
their antiinflammatory activity was investigated. A
stimulus to this work was the fact that 3-phenyl-3,4-

1) WL Coyvne vl b WL Cussie, J. Med, Chem., 10, 541 (V467).

Several of the compounds were equal to or better than phenylbutazone in one of the

dihydro-2(1H)-quinazolinone was the only compound
of this type previously reported in the literature.®

The 3-substituted 3,4-dihydro-2(1H)-quinazolinoues
were synthesized ¢ia ring closure of the appropriate
diamine either with phosgene (method k) or with 1,1'-
carbonyldiimidazole (method 1Y) as shown in Chart 1.

ar
R/
NH.

Cuanr |

COC) or

NC/\NC ()I\/\j

NaH g NR
/Eo M0 N =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 vields in
this reaction were u<ually low and the produets dif-
ficult to purify. In contrast, refluxing an equimolar
quantity of the diamnine with 1,1’-carbonyldiimidazole
in THF gave an excellent vield of the quinazolinone,
in many cases analytically pure. Alkylations of the

323 AL Busch, Bee,, 26, 2853 (18942).
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3,4-D1aYDRO-2(1H)-QUINAZOLINONES

TaBLE [

X
“N—R
R’ |
H
NH.,

Compd X R R’
1 Co CoHs H
2 CH. CsHs H
3 co CeH(Cl-p H
4 CH, CsH:Cl-p H
5 CO CsHs 4-Cl
6 CH, CeHs 4-Cl
7 CO CeH;-2,4-(CHa), H
8 CH, CsH3-2,4-(CHzs): H
9 CO H
10 CH, _6> H
11 CO CH,C¢H; H
12 CH, CH.C:H; H
13 CO CH,—CH=CH, H
14 CH, CH.CH.CHs H
15 CO CsH»3,4,5-(QCHsy)s H
16 CH. CsH»-3,4,5-(OCHjs)s H
17 CO CsH4CF3-m H
18 CHz CGH4CF3-m H
19 cO CsH4OCH3-p H
20 CH, C:H.OCHs-p H
21 CO CsH4-3,4-(OCH,), H
22 CH, C¢Hs-3,4-(OCHs)» H
23 CO CeHa-p-OCH'zCGHa H
24 CH, CsH;-p-OCH,CeH; H
25 CO CsH4-3,5-(OCH,): H
26 CH, CsHs-3,5-(OCHs), H
Cl
27 co O H
Ct CH,
0
28 CH, o CH, H
29 CO CH»-3,4,5-(OCHs)s 6-CH;
30 CH, CeH23,4,5-(OCHz)s 6-CHj,
OCH;
31 cO OCH, H
ct
OCHj;
32 CH, IOCH; H
33 CH: CeHs-2,4-(OCHs;), H

@ Carried on directly to next step. ? Required chromatography on silica.

analyzed for N ouly. ¢ Boiling point.

3-substituted quinazolinones were carried out using
NaH 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 LiAlIH, in
dioxane. For reduction of the benzamides in which
methoxy groups were present, THF was substituted
for dioxane since LiAIH, 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 NaOH (method A). Aromatic
amines which contain two oirtho substituents or one
bulky oitho substituent would not react with isatoic
anhydride even at elevated temperatures. For the

1209
Mp, °C Solvent Method Formula®
117-119 EtOH A CisHiN:0
81-83 EtOH CisH1N,
136-142 EtOH A CisH1,CIN:0
85-91 EtOH-H,O C1sHisCIN,
146-151 EtOH A CiHuCIN-O
84-86 EtOH-H,0 Ci3H13CIN,
125-130 EtOH A Ci:HigN-O
65-75 EtOH-H,0 CisHiN.
141-147 EtOH A CirHaN,0
97-99 EtOH CyHuN,
117-122 B CuuH1N.0
Oil C1sHieN:
856'912 EtOH-H.0 B CioH12N,0O
i
214-218 THF A Ci16H1sNO4
122—123 EtOH CleH20N203
128-132 EtOH B CuHuF:N:0
154-170 CuHsFsN2
(0.1 mm)?
117-118 EtOH-H.0 B C1H1:N 0,
76-78 EtOH CqusNzO
159-163 EtOH A CisHisN2Os
97-98 EtOH Ci3HsN,O2
155-163 THF A Ca0H1sN20o
142-144 EtOH CyHyN-O
115—120 EtOH A ClaHleNzoa
93—95 EtOH ClaHmNzO‘z
Oil» C
Oile
177-187 EtOH A CirHx N0,
150-153 EtOH CiH»N,O;
157-159 EtOH C Ci:HisCIN,O;
131-133 EtOH CisHi;CIN,O,
71-74 EtOH? D Ci1sH1sN 20,

¢ Compounds analyzed for C, H, and N; 8, 10, and 12,

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 witll ortho substituents on the aromatic R
group involved the formation of a Schiff base from o-
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 l-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
m~chloroperbenzoic acid.®* Treatment of this com-
pound with ammonia gave the 2-anilinobenzamide
which was reduced (LiAlH,) to the diamine and ring
closed as before to give the 1-phenyl-3,4-dihydro-2(1H)-
quinazolinone. Alkylation with 2-diethylaminoethyl
chloride gave the desired compound. Following a

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

34

406

It
Cell;

CeHs

Cells
Gl
Cells

Cell;
Cells

CgHs

C:HCl-p
CelL,Cl-p
ColLClap

CoHClp
Cul15-2,4-(CHy)s
Col13-2,4-(CHy)y

5
9
CH.CsH;

CH,ClT,

CH,CIHL.CH,
CelLCl g

Ce”;CFg-)ll

OCH.
OCH
OCH

OCH,
OCH
OCH,

OCH,
OCH,

OCH.
OCH
(,‘cII.l()(:II:j-‘H

CelT,OCTH -p
Csltl3-3,4-(OCHy)

Cel5-3,4-(OCIH,).
Cel1-p-OCH..Cell,

Coll3-p-OC HyCH;
ColLOH-p
CollO1-p
Cull=3,5-(OC )
Col1-3,5-(OCHy)e
Col52,4-(OCIT;)s

H
H
Il

H
6-Cl

6-Cl1
I
1
H

I

H
I

W. E. Coy~e axn J. W. Cusic

R
H

CH,CH.NEt,
CH,
CILCHN (CHy )

CH.CH,N[CH(CHy)als
CHLCHyN(CH;)CILCelH;

TapLe 11

R,_@[\Jbi—R
|
R//

Salc
C2II;)()4
Cg]'{g(_h

Cal1,0;4
Ca11,0,

CH,CH,N (CH3)C(CHy )y
H

CILCILNEL
1
CILCH.NE ¢,

N
CH.CH.CHLN
p—

CHCH.CHyN (CI1L)s

H
CILCILNE¢.

]

CIIzCII)NhI_
11
CII_\CII}NHQ

CILCIH NI,
11

CIL.CH:NEt.

I

CIL.CILNE®,

CHCH,N )

I\
CHCHN  NCH,
A

H
CHyCHNEL,
H

CH.CH.NEn,
H

CH,CH,NEt,
I
CH.CH.NEt:
I
CH,CH,NEt,
I1

NCH,Cl-o

CaH0,4

C.IL0y

5 H,04

C,H.0,

CalT:04

Cel1a04

CI10,

C, 11,04

CuIa0y

Cul 1,0,

Solven

LAe

1StOH

011
EtOI
1 O11

FaAce
O
KtOH

156011

1tO1
EtOT1
2O
EtOH

DN
EtOI1
FtOT1

EtOH

THE

1tOT

O

EvOH

THE

T

T
EtOII
DMF-
Ilg()
LtOH

E(OI

EtOH-~

Kty
THE

Ae-
thod  Iormula®

B CiHpN,0
C‘Z‘v‘HZ?NGOS

CunHos N3O,
CoHa N30z
Caeler N, O

0311{27N3(]
I CuHuCIN:O

CanH6CINGO;
L CulHuCINO

CuoH 2 CIN;O

Corl1:CLN O

CauH 1 CINGO;
15 CrelisNo0
CaeHu N0

E CislHuN0

Capl Lz N;5O5
Fo CiIN-0
CaoslIsyN:05

CizHeNRO
I CHuF:N,0

C:ll'l-z(;l“aNaO

FCulligNaOy

C‘.‘T)I IGGNGOS

C:e]iagNaU:‘

(128[{361\]4012

I CulhaNa0,

CaHy N3O
¢ CmHmNan

(G733 CTINFION
CaH1sNOs

CarHaiN50;
C1eH12N, 0,
CyHa N304
F CisHiN:Os
CoHaN;O;
I" CieHisNo2Os

—

Vol. 11

Anhullan acl.,
MED, mog ke
ot Chyceon

olema¥ wranulyma?

200 ot
/)
200 [t
200 100
200 100
200 > 100
200 > 100
I8
200 >100
b 100
200 > 100
200 =>101)
200 100
b
200 > 101
200 100
>200 N
200 B
h
b
200 25

41) > 100

200 > 100
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3,4-D1HYpro-2(1H)-QUINAZOLINONES

TasLk 11 (Continued)

Corupet R R* R*
70 Cell2,4-(0ClHy). 11 CH,CH.NEt,

Cl-

71 _@ H €1
Cl CH,

Cl

D,

Cl CH;,

H.
OC@OCHE H O
Cl

72 CH,CH.NE,

73

OCH
74 S—Z(:)zzocm H CH,CH,NEt,
1
OCH,
75 OCH; 6-CH; I
OCH,
OCH,
76 OCH; 6-Cl1; CH.CH NEt,
OCH,
7T 1 11 CsHs
78 CH.CH.NEt, H C¢H;
79 H H Cl;
80 CH,CH:NEt. H CH;
81  CHCHN ) H CH,
o
82 CH,CHN(C.H;), H CH,
83 H H CeH;CH,
84 CH.CH,NEt: H C.Hs;CH,

@ All compounds analyzed for C, 1, and N.

similar sequence, N-methylisatoic anhydride was con-
verted to 1-methyl-3-(2-diethylaminoethyl)-3,4-dihy-
dro-2(1H)-quinazolinone. The diamine required for
preparation of the 1-benzyl derivative was synthesized
by LiAlH, reduction of 2-benzalaminobenzamide (Chart
III).

Biological Activity.—This series of compounds was
tested in two standard assays for antiinlammatory
activity. The inhibition of the local edema in the rat
paw induced by carrageenin was measured both sub-
cutaneously and intragastrically.* Compounds active
in this test were further tested intragastrically against
the cotton pellet induced granuloma growth in the rat.?
If a compound was sufficiently active in these tests, it
was tested as an inhibitor of the adjuvant-induced
arthritis in rats.®

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., 111, 544 (1062).

(5) P.Meier W. Schuler.and P, Desauiles, Experizntia, 6, 469 (1950).

(6) B. B. Newbould, Brit. J. Pharmacol. 21, 127 (1987).

b Insuffieient data to state poteucy.

Antiinflam. act..
MED, mg/kg

Me- Foot Cotton
Salt Mp, °C Salvent thod Formula® edema® granulom a”
C.H,04 203- EtOH CoHuN;Or 200 >100
205
221- EtOH F CiHpN.CLO
223
CgHgO4 156— EtOH CzaHg'{ClgNaO 3 200 > 100
158
235- THF F CHyi;ClO3N,
238
C,H,04 140- EtOH C2HyCIN, 04
143
20;)— THF F ClstoN;\OAL
215
C,H,0y- 136- EtOH CasH 33 N3Os - 200 100
0.5H,0 145 0.5H,0
213- THF P CuHepN0
214
C.H0, 1690- EtOH CouHiN;O5 200 >100
170
143- EtOH F C;HwN,O 200 20
144
CszO4 133- EtOH CnH%NaO5 40 > 100
134
C,H,0, 167- EtOH CisHyN30;5 200 >100
168
0Oil CisHas N3O 200 >100
140- EtOH F CiHuNO
155
C,H,04 153- EtOH CyaHa2oN305 200 >100
155

¢ Subcutaneously. ¢ Intragastrically.

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 ou'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 ixatoic anhydride in 600 ml
of dioxane was added 1.5 g of powdered NaOIl and 0.4 mole of
the appropriate amine. The suspension was heated slowly to
reflux (1 hr) during which evolution of CO, occurred and a clear
solution resulted. After 2 hr of reflux, the solution was cooled
and filtered. The dioxane was removed n 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 anhydrous EtOH was added 1 mole of
the appropriate amine slowly to control the evolution of CO..
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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0
R 0O RNH,
N 0
|
H
0
N i NHR
RL@EU\:\HR LiAlH, R;@
NH. NH.
0]
Cl  RNH,
—_—
NO.
0
NHR 1H

TLAH,

L

A
@CHO RNH, CH=NR
NO, NO,

Method C.—To a stirred refluxing solution at 0.114 mole of
the amine in Cglds (250 ml) containing 0.114 mole of anhydrons
KuCO; wax added a solution of 0.114 mole of 2-uirrobenzoyl
chloride in CsHe (20 ml) over a period of 0.3 hr.  After addition,
the =uspeusion was refluxed for 2.5 hr and cooled, and 200 1l of
1,0 wax added. The organic layver was =eparated, washed
(11.0), dried, and evaporated to give the desired N-substituted
2-nitrobenzamide. A wolution of the uitro compound (0.044
mole) in 1 L of THF was hydrogenated at atmospheric pressure
and room temperature using 10 g of Raney Ni ax cataly=t to give
the desired 2-amino-N-substituted benzamide.

Method D. 2-Amino-N-(24-dimethoxyphenyi)benzylamine
(33).-—A =olution of 25.0 g of 2-nitrobenzaldehyde and 25.0 g af
2,4-dimethoxyaniline in 300 ml of Cglls wax refluxed 4 hr with
comtinuous rentoval of 11,0, The solution was cooled and chur-
coaled, and the produet crvstallized by addition of petrolemn
cther (bp 60-90°) giving 39.1 g of N-(2-nitrobenzal)-2,4-di-
wethoxyaniline, mp 79-81°. Thix praduct was hydrogenated in
1 L of MeOH at atmospheric¢ pressure and room temperature
using 15 g of Raney Ni as cataly=t until 1 mole of 1, was added.
The oil obtained on filtration and evaporation of the NMeOH was
dissolved in 125 ml of TH} and refluxed for 18 hr under N. with
10 g of LiAlH, The resulting suspension wa= decomposzed by
suecessive addition of 10 ml ot H,0, 10 mlof 156, aqueous NaOH,
and 30 mlof HO. TFiltration and evaporation of the solvent gave
a dark oil.  Chromatography on =xilica using 10¢; tOAc-PhH
us eluent gave 3.9 g of white ery=tals, mp 71-74°.

1- or 3-Substituted 3,4-Dihydro-2(1H)-quinazolinones (Table
I1). Methed E.—To a stirred =olution of the appropriate diamine
(0.15 mole) in 1 L of toluene at 10° was added s solution of 0.2
nole of COCLy in 200 nil of toluene, over a period of 1 hr. The
resulting <uspension was refluxed for L hr to give a clear solutiou.
The solvent wis evaporated and the =olid was recrystallized to
give the desired product.

Method F.—To a stirred solution of 0.04 mole of the diamine
i1 50 il of THF was added 0.05 mole of 1,1’-carbonyldiimidazole
and the solution stirred av raom temperature for 3 hr.  After
18 hr of reflux the solution was cooled. In many cases the product
cryvstallized directly on cooling.  If no cerystals were obtained,
the reacuan mixture was poured into H,O and the solid was
hitered and recrystallized.

Alkylation of 3-Substituted 3,4-Dihydro-2(1H )-quinazolinones.

Ta a stirred solution of 0.04 mole of the 3-substituted 3,4-
dihydro-2(1H)-quinazolinone in 50 ml of DMSO under N, was
added 0.04 mole of NalH. After 0.5 hr the alkyl halide (0.05
mole) was added and the reaction \Ulled al roonl temperature
I8 hr. The mixture was ponred inta .0 and extracted (Fe0)),
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R=Me, C,H
O
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NHR NHR
R = Me, CH,, CH,C;H,
LiAIH, oo™
Nl
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R

and the ether extracts were dried (K.C);).  Evaporation of Et,0
gave the erude product. In most cases the axalate was prepared
by addivon of an excess of a solution of oxalic acid i BtOH to
4 concentrated solution of the amine in EtOH. When the oxalates
could nov be ¢rystallized, the frece amine wax formed by washing
a =olution of the erude oxalate with Et,0, making basic with
NH,OH, and extracting the product (Et.Q).

2-Amino-N-substituted Benzylamines (Table 1)—To a hut,
<tirred suspeision of 15.0 g of LIATH, in 200 ml of dioxaue, nuder
Ny, was added a =olution of the 2-umino-N-substituted benzamide
(0.125 mole) in 200 ml of dioxane. The resulting suspension wis
refluxed for 18 hr and decomposed by suceessive addition of 15 ml
of HyO iu 15 nil of dioxane, 15 ml of 159 aqueous NaOH, and
45 ml of HyO. Filtration and evaparation of the dioxane gave
the dianine which was reeystallized fronr the appropriate
solvent.

For compounds 16, 22, 24, 30, and 32, TIII" was used ax the
=olvent, since the reducrions i1 dioxane produced the desired
products only in low vields.

3-(p-Hydroxyphenyl)-3,4-dihydro-2(1H )-quinazolinone (65).---
A solution of 5 g of 3-(p-benzyloxyphenyl)-3,4-dihydro-2(111)-
quinazolinone in 50 ml of DMF was hydrogenated at atmospheric
pressure and room (emperature using 0.2 g of 5% Pd-C as catn-
Ivst.  The filtered =olntion was diluted (H.0) to give 1.2 g of
silvery erystals, mp 299-302°.

1-(2-Diethylaminoethyl)-3-{ p-hydroxyphenyl)-3,4-dihydro-2-
(1H)-quinazolinone oxalate (66).—A solution of 5.0 g of I-
(2-diethylaminoethy)-3-(p-benzylaxyphenyl)-3,4-dihydro-2(111)-
quinazolinone i 200 ml of FOH was hydrogenated at at-
nwspheric pressure and room temperature using 0.5 g of 3¢
Pd-C as catalyst. Filtration and evaporation of the solvent gave
an ol which was dissolved in EtOH and treated with excess
oxahic acid in IKtOH. The crystals formed were recrystallized
trom EtOH to give 3.0 g of while c¢rystals, mp 157-158°,

5-Methylisatoic Anhydride.—To a =olution of 50 g aof 5-
methylizatin in 900 ml of AcOH was added 200 ml of 400
AcOsH.  After stirring far 3 days the solution was poured into
1,0, and the solid was filtered and washed (11,0) to give 36.5 g
of light orange erystals, mp 215-250°.

2-Benzylaminobenzylamine.—To a stirred hot suspenxion aof
20 g of LiAIH, i1 200 1l of dioxane was added slowly a suspension
of 2-benzalaminobenzamide (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 HyO in 20 ml of dioxane, 20
ml of 156 aqueous NaOH solution, and 60 ml of F.O. The re-
action mixture was filtered, the dioxane was evaporated n vacuo,
and the oil was distilled to give 18.8 g of a colorless oil, bp 140
144° (0.15 mm). Anal. (CiylleNy) C, H, N.

2-Benzalaminobenzamide.—A solution of 27.2 g (0.2 mole;
af anthranilamide and 21.2 g (0.2 mole) of benzaldehyde
in 300 1l of CoHy was refluxed 2.5 hr with cantinuous remaval af
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H,0. On cooling, a solid appeared which was filtered to give
36 g of amber crystals, mp 150-133°.  Anal. (C,sH;zN:0) C, H, N.

2-Aminomethyldiphenylamine.—To a hot stirred suspension
of 15 g of LiAlH, in 200 ml of dioxane under N, 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 H,O, 15 ml of 15% aqueous
NaOH, and 45 ml of H.O, 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
ot 289, aqueous NH; dropwise. After addition, the solution was
refluxed for 0.5 hr and cooled. Addition of H,O gave 31.0 g of
white crystals. Recrystallization from EtOH-H.O gave crystals,
mp 117-123°. Anal. (C;HN,0) 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% AcO,H.
After stirring for 3 days at room temperature the solution was
poured into H,O and filtered, and the solid was recrystallized
{CeHs) to give 14.9 g of light amber crystals, mp 174-177°.
Anal. (CisHgNOs) C, H, N.

NotEs 1213

2-Methylaminobenzamide.—To a stirred suspension of 50 g of
N-methylisatoie anhydride in 200 ml of EtOH was added dropwise
50 ml of 289 aqueous NHj 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 LiAlH, 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,O in 15 ml of dioxane, 15 ml of 159% aqueous
NaOH solution, and 45 ml of H,O. Filtration and evaporation
of the solvent gave a colorless oil, bp 88-96° (0.15 mm) (22.6 g).
.4.7’1(1[. (ClngzNg) C, H, N.

Acknowledgments.—The authors are indebted to the
following persons for their contributions to this work:
Dr. R. L. Aspinall and Mr. R. Bergstrom for anti-
inflammatory testing, Dr. R. T. Dillon and his staff
for microanalytical results, and Mr. W. M. Selby and
Mr. J. D. Choi for hydrogenations.

Notes

Synthesis of Potential Antimalarial Agents.
1.} 6- and 6,9-Disubstituted Purines

CarroLL TeMPLE, JR., ANNE G. LASETER,
AND JoHN A. MONTGOMERY

Kettering-Meyer Laboratory, Southern Research Institute,
Birmingham, Alabama 35205

Received May 27, 1968

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.? A number of antimetabolites such as purine-
6(1H)-thione are also known to interfere with nucleic
acid biosynthesis,? but apparently have no antimalarial
activity.* Although the association of purine-6(1H)-
thione with rat RNA might be one mode by which this
compound interferes with cellular metabolism? 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-M D-2999. This is Contribution No.
409 from the Armjy* 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, 162, 1374 (1966).

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

(4) No 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 8. B. Nadler, Proc. Soc. Exp. Biol. Med.. 107, 324
(1961).

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.!=1® The 6-chloropurines
containing an antimalarial side chain in the 9 position
of the ring were prepared in two steps from 5-amino-
4,6-dichloropyrimidine.!*'* 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-
chloroanilino)-9H-purineacetate, and 6-methylthio-9-
B-p-ribofuranosyl-9H-purine were submitted for evalua-
tion against mice infected with a lethal dose of P.
berghei.' Although screening results are incomplete,
no significant activity has yet been observed.

(6) For the preparation of p-(2-aminoethyl)henzenesulfonamide, see E.
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.

(8 For the preparation of 4-aynino-e-diethylamino-o-cresol, see J. H.
Burckhalter, F. H. Tendick. E. M. Jones. P. A. Jones. W. F. Holcomb, and
A, L. Rawlins, J. Amer. Chem, Soc., T0, 1363 (1948).

(9) Acid hydrolysis of 4-acetamido-2.6-bis(1-pyrrolidinylmethy!)phenol
gave 4-amino-2,6-bis(1-pyrrolidinyimethyl)phenol; see ref 8.

(10) For the preparation of p-amino-N,N ‘-his(2-methoxyethyl)henzami-
dine, see H. V. Peckmann, Ber., 830, 1779 (1897).

(11) C. Temple. Jr.. C. L. Kussner, and J. A. Montgomery, J. Med.
Pharm. Chem.. §, 866 (1962).

(12) J. A. Montgomery and C. Temple, Jr.. J. Amer. Chem. Soc., 80, 409
(1958).

(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).



