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ABSTRACT

Condensation of 3-mclh9x>phenyl?urea or gmidinc derivatives (1a-e) with a variety of acyl chlorides in polyphosphoric
acid leads to intramolecular cychzatfon with 'fomm!xon of the title compounds (2a-j). Attempted one pot preparation of new tri-
cyclic p}ﬁolo[3,2,1.ij]Q(ZH}-qumazolmone derivatives (3) using 1-carboxamidoindoline (1) and acyl chlorides were carried out.

INTRODUCTION

Proquazone® and Fluproquazone® are 2(1H)-
quinazolinone derivatives showe:d(l g)vident antiinflam-
matory activity. Literature survey — has revealed that
the importance of establishing a general route to 2(1H)-
quinazolinone is the need of a synthesis of more potant
and safer non steroidal antiinflammatory agents. Obvi-
ously, most of the general methods‘®® of preparation of
2(1H)-quinazolinones are often based on lengthy prepa-
ration of the corresponding substituted aromatic amino

- derivatives. Therefore, our attention has been paid to

explore some new methods for the synthesis of 2(1H)-
quinazolinone derivatives.

Recently,"” in this connection we described two
step synthesis of 2(1H)-quinazolinones and 2(1H)-
quinazolinethiones as extention of the original Budes-
insky and Lederer procedure’”. We have found that

H
HsCO N\]/(
R‘J@/ NH; + Ci
R2

(1a-¢)

() R'=R’=H,X=0
(1b)R'=0OCH;, R?=H, X=0
(I R'=H,R?= OCH,, X=0
(I R'=RI=H, X=NH
(Te)R'=11, )? = OCH3, X= NH

Scheme 1

polyphosphoric acid (PPA) can be efficiently used as
cyclodehydrating agent. Moreover, it appears that this
method provides a facile and covenient approach for
prepartion of 2(1H)-quinazolincthiones. Herein, our
investigations involved the direct condensation of (3-
methoxy-phenyljurea or guanidine derivatives (1a-e) or
1-carboxamidoindoline (1f) with acyl chlorides using
polyphosphoric acid as cyclodehydrating agent. Thus,
in our procedure, one pot synthesis of the title com-
pounds has been acheived.

RESULTS AND DISCUSSION

By heating of (3-methoxy- and 3,4/ or3,5-
dimethoxyphenyl)ureas (la-c) with acyl chlorides in
presence of polyphosphoric acid, cyclization pro-
ceeded to form 2(1H)-quinazolinone derivatives (2a-j)

{scheme 1).

PPA
—_—

120-130°C

@2a)R'=R’=R’=H
@2b)R'=R*=H,R*=Cl

(2 R'=R?=H,R’=Br
Qd)R'=R*=H,R*=CH;
@e)R'=R? =1, R*=OCHy .
@H K'=0CH;, R? =H,R*'=Cl
(2¢) R'= OCHs, R? = H,R*=Br
(2h) R'= H, R? = OCHs, R*= CI
i) R'=H, R?= OCH;, R*= Br
@2j) R'=1, R7= OCH3, R'= Cli;
(3) R'= R%=R*=11, X=NI|
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Reaction  conditions  were bricfly examined
using (3-methoxyphenyDurea (1a) and 4-chlerobenzoyl
chlonde as starung materials and the results arc sum-
manzed m table |

Table 1: Cyvchzation of 1a with 4-chlorobenzoyl
chloride under various conditions?

etry | time | temp. | additive | 2b yicld?
h °C %
1 2 118 AcOH 7
2 5 118 AcOH 6
3 2 100 PPA 11
4 4 100 PPA 46
S 6 100 PPA 43
L 6 5 130 PPA 71

Camied oul by using Ia (3 mmol) and 4-chlorobenzoyl
chloride (3 mmol) in acetic acid (15 ml) or PPA () 5g).
Isolsted yield afier erystallization from DMF,

The yield of cyclization product was not satis-
factory by the reaction of 1a with 4-chlorobenzoyl
chloride in glacial acetic acid (entry 1 and 2). Afier
several trials (entries 3-5) using PPA as cyclodehydrat-
ing agent, we extended the reaction time o five hours
at 120-130°C to obtain 2b at 71% yield (entry 6). From
the appropriate (3-mecthoxyphenyl)urea derivatives
(1a<) and acyl chlorides ten derivatives of 2(1H)-
quinazolinone (2a-j) were prepared (table 2). Com-
pounds 2a and 2b are known, but we obtained them in
much higher yield (64 and 71% respectively) as com-
pared with 53 and 16%"". Furthermore, loss of

material during purification was less than mentioned in
the literaturc®”,

All  structures of the prepared  2(1H)-
quinazolinone derivatives . (2a-j) were characterized
spectroscopically (UV. IR and 'H NMR) and gave sal-
isfactory elemental analyses (table 3).

Table 2: One step synthesis of 2( ]H)-quin'ézolinones 2a

J.
stan | product | solvent of yield? | mpeC
crystallization | 9
a | 2a* [ AOLUEON | g 276-278
In | 2p# DMF 71 | 296-298
1a 2c DMF 73 284-286
1a 2d AcOEVEtOH 66 280-282
1a 2¢ AcOEVEIOH 55 279-28]
1b 2f DMF 67 ->303
1b 2p DMF 64 303-305
Ic 2h DMTF 28 299-30)
le 20 DM 95 306-308
1c 2§ ACOLVIEIO}H 88 >303
1d 2h DMJ? 61 296-2.98
Ie 2h DMJ 72 299-303
@ Isolated yield after crystallization, » -

Lit"™ 1 b 2762785
\ ﬁi-llm’ m.p. 295.297°¢ p. 276-278°C.

Alternatively, the  cyclization, of 1-(3-methg,
phenylyguanidine (1d) with 4-chlor0!‘)cn'/_oy| chlorig,
offers  the possibility of formation of 21n,
quinazolinimine ~ derivative  (3). _!uslcud. 211,
quinazolinone (2h) was isolated. This rc.sull 1S Congjjg,
tent with the initial formation of the 2-qumazoliniminc
derivative 3 which undergoes in situ-acid hydrolysig ,
give 2b. Similarly formed was 5.7-dimclho.\'y-2(m)_
quinazolinone derivative (2h) from the reaction of ).
(3,5-dimethoxyphenyl)guanidine (1e) and 4.
chlorobenzoy) chloride. Althougli our report of the dj.
rect  formation of 2(1H)-quinazolinones frop
alkoxyphenylureas is novel, the in situ acid 'hydrolysjs
of the imine derivative (3) to the corresponding ketone
has a good literature precedent® .

The possibility of cyclization of 1-carboxa-
midoindoline (1f) with acyl chlorides to give the tni-
cyclic pyrrolo[3,2,1-ij]-quinazolin-2-ones (4) was also
investigated  (scheme  2). Heating of If with 4.
chlorobenzoy! chloride in presence of polyphosphoric
acid, under conditions similar to those employed for
formation of the 2(1H)-quinazolinones (2), afforded
],7-bis(4-chlorobcnzoyl)indolinc (5) and no sign of
ring closure had taken place. Also, a mixture of 1f and
4-chlorobenzoyl chloride was heated in glacial acetic
acid over a steam bath for up to 24 hours. No cycliza-
tion occurred and the product was identified as 1-(4-
chlorobenzoyl)indolinc (6a). Morcover, heating under
reflux, a mixture of 1f and 4-chlorobenzoyl chloride in
dioxane for five hours gave 6a. Similarly obtained were
l-(4-mclhoxybcnzoyl)indoline (6b) and I-cinnamoy-
lindoline (6¢) from the reaction of 1f with 4-

methoxybenzoyl chloride and cinnamoy] chloride, re-
spectively,

— &(’0 |
NYO 6N YO fpi r

4
Bac ‘" 0
R Cl Y
R
(o} 0
R
]

Scheme 2

(4,5, 6a)R = 4.1y,
(6b)R = 4.CH,0C g,
(6¢)R = CeH,CH=CH

In' conclusion, the methodology described abov®
appears to be convenient and efficient route 10 proqucc
the 2(2H)'q0inazolinonc derivatives. Dirccl syntiics!s 0

New tricyclic derivatives of 2(2H)-quinazolinone
mains to be Studied.



Zaganp Pharm Sci, June 1997

Vol 6, No 1, pp 21-28

EXPERIMENTAL

Melting potnts were determined in open plass
capillanies and are uncungclcd. Elemental analyses
were carried out i the microanalytical center, Cairo
Umversity. TR spectra were recorded as mulls in Nujol
(Vi em’' ) using  Shimadzu IR 4350 UV spectia
(cthanol) were recorded on Shimadzu U‘V-Z(»() spectro-
photometer. '"H NMR spectra were oblained on Jeo! Fy
90 Q spectrometer using DMSO-d,, as the solvent and
TMS as an internal reference (chemical shift is meas-
ured in § ppm).

The alkoxyphenylureas  (1a-¢) were prepared
from the appropriate 3-methoxyaniline and aqueous
potassium cyanate by standard procedurc™®  Similarly,
1-carboxamidoindoline (1) was prepared from the re-
action of indoline with  potassium cyanate, The
alkoxyphenylguanidines (1d,e) were prepared from the
appropriate alkoxyaniline with dicyandiamide in gla-

cial acetic acid by a standard procedure®,

General — procedure  for preparation  of  2(1H)-
yuinazolinones 2a-j ;

The mixture of Ta-¢ (0.015 mol) and polyphos-
phoric acid (35p) was stirred in an oil bath at 90°C,
The acyl chloride (0.02 mol) was added (o the warm
mixture dropwise during 10-15 min.. Heating at 120-
130°C was continued for 5 h. The melt was cooled to
S0 °C and added to ice water. The solution was weakly
alkalized with conc. NH,, and the precipitate was
washed  with water, dried and crystallized from the
proper solvent to give 2a-j. Melting points and yield
(") are listed in table 2. Elemental analysces, and UV,
IR and "H NMR spectral data are shown in table 3.

Attempted preparation of 8,9-dihydro-4-substituted
pyrrolo|3,2,1,-ij]-quinazolin-2(2H)-one (4) :

a) Formation of 1,7-bis(4-chlorobenzoyl)indoline (5):
A mixture of 1f (0.015 mol), 4-chlorobenzoyl
chloride (0,02 mol) and PPA (30 g) was reacted under

Table 3: 4-Aryl-1,2-dihydro-7-methoxy-or (6,7 and 5,7-dimethoxy)-2(1H)-quinazolinones 2a-j .

UV(EtON)
Amax (log €) nm

IR Vyax (c™)

217 (4.44),232 (4.20)
253 (4.14),322 (3.50)

1665 (C=0), 1620 (C=N)
1590 (C=C)

Compd. Molecular Analysis %
Formula Calcd./Found
C H N
2a C;sH]:N:O; 71.4 4.8 11.1
(252.3) 71.5 4.8 11.2
2b C,sH,,CIN;O, 62.8 39 98
(286.7) 62.7 38 99

214 (4.40),234 (4.20)
261 (4.64),294 (3.90
312 (4.20)

1680 (C=0), 1625 (C=N)
1595 (C=C)

2c CU””BTN:O: 544 3.3 8.5

216 (4.60),230 (4.41)
266 (4.10),294 (3.90)
327 (4.20)

1685 (C=0). 1620 (C=N)
1595 (C=C)

213 (3.95).236 (4.40)
262 (4.15),297 (4.20)
334 (3.94)

1680 (C=0), 1620 (C=N)
1595 (C=C)

(331.2) 544 34 84
2d C)sH,4N-0- 722 53 105
(266.3) 720 51 104

-
2 Ci6H,4N;0; 681 50 99
(282.3) 680 48 98

216 (4.60),232 (4.41)
266 (4.10),294 (3.85)
327 (4.20)

1675 (C=0), 1615 (C=N)
1590 (C=C)

21 C1H1,CIN,O, 60.7 4.1 88

213 (4.49).242 (4.41)

1680 (C=0), 1620 (C=N)
1590 (C=C)

(316.7) 60.6 4.1 8.6 | 265(4.01)293 (4.94)
S 363 (3.94)
2 CreHBINO, | 532 3.6 7.8 | 214 (4.60),244 (4.20) | 1680 (C=0), 1620 (C=N)
(361.2) $30 35 7.9 |262(4.10),295(4.45) | 1590 (C=C)
— 355 (4.40)
2h Ci6¢H)3CIN, O, 607 4.1 88 | 218(4.60),233 (4.40) | 1665 (C=0), 1620 (C=N)
(316.7) 607 41 8.9 |257(4.14)292(3.98) | 1590 (C=C)
—l 327 (4.26)
n ColhBiNO, 17533 30 78 | 216 (4.45).234 (4.20) | 1675 (C=0). 1620 (C=N)
(361.2) 1 37 76 | 200 (139294375 | 1590 (C=C)
T —— 1352 (4.24)
] Ci-HyN,0, 089 54 9.5 | 213(4.35),238 (4.50) 1675 (C=0), 1615 (C=N)
K (296.3) 00 54 94 | 266(3.90).284(4.20) | 1590 (C=C)
334 (4.35)

e
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Table 3. Continucd

Compd. "H NMR® (& ppm)
2a 3.95 (s, 3H, OCHy), 7.0 (m, SH. Ar-H). 7.25 (m, 2H Ar-H), 7.95 (d. J=Y Hz, 1H.Ar-
H.). 10.60 (s,1H, NH) |
2h 3.92 (s. 3H, OCH;,), 6.70 (d. J=9 Hz. 2H. Ar-H), 6.88 (d, J=9 Hz. 1H. Ar-H), ‘7.2() (d.
J=9 Hz. 1H. Ar-H), 7.70 (d, J=9 Hz. 2H. Ar-H), 7.90 (s,lH, Ar-H), 10.80(s,1H, NH)
2¢ 4.0 (s. 3H, OCHs), 6.65 (d, J=9 Hz, 2H. Ar-H), 6.75 (d, J=9 Hz, 1H, Ar-H), 7.15 (d,
J=9 Hz, 1H, Ar-H), 7.66 (d, J=9 Hz, 2H, Ar-H), 7.95 (s.1H, Ar-H), 11.10 (s, 1H, NR).
2d 2.30 (s, 3H, CH,), 4.0 (s, 3H, OCH,). 6.60 (d. J=9 Hz, 2H, Ar-H), 6.72
(d.J=9Hz,1H,Ar-H), 7.23 (d, J=9 Hz, 1H. Ar-H),7.75 (d, J=9 Hz, 2H, Ar-H), 7.98 (s,
1H, Ar-H),10.9 (s, 1H, NH)..
2¢ 3.95 [s, 6H,(OCH,),), 6.72 (d, J=9 Hz. 2H, Ar-H), 6.78 (d, J=9 Hz, 1H, Ar-H), 7.20
(d, =9 Hz, 1H, Ar-H), 7.65 (d, J=9 Hz, 2H, Ar-H ), 7.90 (s, IH, Ar-H), 10.70 (s, 1H,
NH).
2 4.0 (s, 3H, OCH;), 4.30 (s, 3H, OCHj3), 7.34 (d, 2H, Ar-H), 7.85 (m, 4 H,Ar-H), 10.90
(s, 1H, NH). , .
2g 3.95 (s, 3H, OCH,), 4.17 (s, 3H, OCH,), 7.30 (d, 2H, Ar-H), 7.64 (m, 4H. Ar-H),
10.70 (s, 1H, NH).
2h 3.78 (s, 3H, OCH,), 4.17 (s, 3H, OCH3), 6.65 (d, J =9 Hz, 1H, Ar-H),, 7.60 (m, 4H.
Ar-H). 10.70 (s, 1H, NH). -
2i 3.89 (s,.3H, OCH,), 4.16 (s, 3H, OCH,), 6.75 (d, J =9 Hz, 1H, Ar-H), 7.75 (m, 4
arom. H), 10,90 (s,1 H, NH)
2J 2.30 (s, 3H, CH,), 3.85 (s, 3H, OCH;), 4.15 (s, 3H, OCH,), 6,58 (d, 1H. Ar-H), 6.64
| (d. 1H, Ar-H), 7.55 (m, 4H, Ar-H), 10.45 (s, 1H, NH).
« solvent DMSO-d,,

the same above reaction conditions. Work up of the
reaction mixture as mentioned above gave 5in 47%
yicld; crystallized from ethyl acetate.; m.p:174-176°C.
C32H15C]2N02 (3953), Caled.:
%H, 3.8, %N, 3.6; Found: %C, 66.4, %H. 3.7, %N.3.5.
IR(cm™): 1645 (C=0), 1585 (C=C). 'H NMR (8 ppm):

Analysis:

3.15 (t, 2H, CHy),
11H, Ar-H).

b) Formation of 1-(4-chlorobenzoyl)indoline (6a):

Method 1:

A  mixture of 1If (0.015 mol) and 4-
chlorobenzoyl chloride (0.02 mo

<) Formation of 1-(4

A mixture
methoxybenzoyl chlori
dry dioxan (20 ml)
mixture as stated in
from methanol) in 729
Analysis; Ci6H,2NO, (250.4);
4.8, %N, 5.6:; Found:
IR(em™ ): 1635 (C=
3.05 (t. 2R, CH,
CH.), 6.70-7.70 (m, 8H, Ar-H),

%C, 66.5,

4.13 (1, 2H, CH,), 7.10-7.80 (m,

-methoxybenzoyl)indoline (6b):

of If (0.15 mol) and 4
de (0.02 mol )was refluxed in
for 2h, Work up of the reaction
method 2 gave 6b (Crystallized
yield; m.p: 112-114°C.
Caled.: %C, 76.8; %H,
%C, 76.6: %H, 4.7, %N,5.7.
0), 1595 (C=C). '"H NMR (5 ppm)’
). 3.80 (s, 3H, OCH,), 4.10 (1, 2B-

1) in glacial acetic acid
th for 2h. The reaction
cold water, The resul(-

(20 ml) was heated on a water ba
mixlure was cooled and added to
ing solid was filtered of, dried and crystallized from
methanol to afford 6b in 78%, yield; m.p: 118-120°C,

Analysis; CisH,-CINO (257.2); Caled.: %C, 69.9, %H,
4.7, %N, 5.4; Found: %C, 69.7 %H, 4.5, %N5.5 .
IR(em™): 16257(C=0), 15%(C=C). "H NMR (5 ppm): 3.03
(L. 2H, CHy), 4.0 (1, 2H, CH,), 6.7-8.0 (m. 8H, Ar-H),

Mecthod 2:

A mixture of 1f (0.015 mol)

(0,02 mol) was refluxed in dry di
The reaction mixture w

and -1-ch!orobcnzoyl
oxanc (20 ml) for 2n.
as cooled and added 1o cold
waler. the resulting solid was filtered of, dricg and

crystallized from methanol 10 afford the same com-
pound 6.

d) Formation of 1-(4—cinnamoyl)indolinc (6¢):

A mixture of If (0.15 mol) and cinnamoy!
chloride (0.02 mol) in glacial acetic acid (20 ml) was
heated under refluy for 1h. The reaction mixture was
cooled and worked up as stated in method 1 to gi\'cfé
(crystallized from methanol) in 55%yield; m.p; 120-122
Analysis: C;HiNO (249.3), Caled: %C. 819, by
6.1, %N, 5.6, Found: %C, 81.8, %H. 6.9, %N»—‘-(f;
IR(em™ ): 1645 (C=0). 1610, 1585 (C=C). HNMR
PPm): 3.15 (1, 2H, CHa), 4.20 (t, 2H. CH,), 6.70-8-
(m, 11H, -HC=CH- and Ar-H).
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