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A FACILE SYNTHESIS OF 2-AMINO-3H-QUINAZOLIN-4-ONES 
WITH TANDEM AZA-WITTIG REACTION 

Ming-Wu Ding*, Gui-Ping Zeng, Tian-Jie Wu 

1 
Institute of Organic Synthesis, Central China Normal University, 

Wuhan,430079,P,RChina 

Abstract: 2-Amino-3H-quinazolin-4-oncs 8 wcre prepared from tandem aza-Wittig reaction 
of iminophosphorane 5 with aromatic isocyanate and nucleaphilic reagent HY in mild 
condition. 

Quinazolinoncs are heterocycles bearing good biological and pharmaceutical activities. 

Thcrc are many known methods for synthesis of 3H-quinazoIin-4-0nes[’~~, including 

intramolecular aza-Wittig reaction[5] and tandem am-Wittig reaction161.However,2-mino or 

other 2-nucleophile substituted 3H-quinazolin-4-ones were not easily prepared according to 

previous procedure. Continuing our work in the aza-Wittig reaction and carbodiimide 

chen~istry[’-’~],we studicd the tandem am-Wittig reaction of iminophosphoranc 5 with 

aromatic isocynate and nucleaphilic reagent HY. 

Iniinophosphorane 5 can be easily prepared from anthranilic acid 1 according to the 

following proccdure: 1 was esterifid by ethanol in presence of HCI to give 2 in 84% yield, 2 

*To whom correspondence should be addressed. 
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1600 DING, ZENG, AND WU 

W I I Y  tliri/,oli/.ctl Iiy NiiNU,/I IOAc iiiitl !iub~equeiil ii/,idiilioii lo yive J in 7(1'%, yiclil.3 rs~~clrrtl 

with Ph,P to crcatcd iminopliospliorntic 5 i n  85% yicld. 3 was also prcparcd from 1 by first 

diazotizatioil/azidation to give 4 in 80% yield and subsequcnt esterification with 

C2H,OHISOCI2 i n  92% yicld. 

NaNO, NaN3 

HOAc NaAc 

COOH 

1 2 

3 5 

SOCI, COOEt 

HCI NaAc ma N3 

NaN02 NaN3 
I-- 

4 3 

The iminophosphorane 5 reacted with aromatic isocynate at room temperature to give 

carbodiiinide G,which was allowed to react with nucleapliilic reagent HY subsequently to 

yield quinazolinone 8 via cyclization of the guanidine-type intcrmcdiatc 7. This approach 

supplies an easily accessible route to 3H-quinazolin-4-ones with various substituents. Since 

attempt 10 isolate tlic carbodiiniidc intcniicdiatc 6 resulted in formation of the urea duc to tlie 

hydrolysis of 6 during column clxoniatograph, the reaction was carried out by a tandem 

proccss. 

COOEI Hy 

N=C=NAr 
ocmEt ArNCO, 0: - 
\ N=PPhj 

5 6 
0 

7 8 
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2-AMINO-3H-QUINAZOLIN-4-ONES 1601 

The reaction condition for this tandem process was researched. The results are listed in 

Table 1 and summarized as follows: 

1.The reaction time for cyclization must be more than 24hr when HY is a secondary amine, 

different from the reaction time (2-8hr) needed for preparation of imidazolinones using 

similar mcthod[*l.This result shows that the cyclization to quinazolinone is more difiicult. 
b 

2.Wlien HY is bulky diisopropylanihie or benzotriazole,only the guanidine intermediate 7d 

or 7e was separated at room temperature. Even atter heating for 81u in toluene,thc guanidine 

7d was rccovcrcd unchaiigcd duc to thc stcric hindrance. 

3.The cyclizatioii is also related to the aryl substituent (Ar). When HY is piperidine or 

niorpholine,the cyclization can be achieved with various substituted phenyl group (Ar) at 

room temperature (8b,8~,8f,8g,8i),however,when HY is diethylamine,the reaction must be 

carried out in refluxing toluene with chloro-substituted phenyl(8h and 8j). 

In summary,, we demonstrate here that the tandem aza-Wlttig reaction affords a new 

gcncral good yield entry to a varicty of 2-aniino-3H-quinazolin-4-ones. 

EXPERIMENTAL 

Melting points wcre uncorrccted. MS wcre measured on a HP5988A spectrometer. IR were 

recordcd on a Shimadzu IR-408 infrared spectrometer. NMR wcre takcii on a Varian XL-200 

spectrometer. 

Gcncral proccdurc for the prcparotion of quinazolinonc 8 or guoiiidinc intcrmediatc 7: 

To a solution of iniinophosphorane 5 (2.12g,5nimol) in dry methylene dichloride (151111) 

was addcd aromatic isocyanate (5mniol) wider dry nitrogen at room temperature. Aner the 

reaction niixturc was stand for 12 hours, thc solvent was removcd off undcr reduced pressure 

and etherlpetroleum ether (1 :2,20ml) was added to precipitate triphenylphosphine oxide. 

Filtered, the solvent was rcnioved to give carbodiimide 6.  To the solution of 6 in CH,CI, or 

toluene (151ifl) was added HY (5mmol). The mixture was stirred at room temperature. or 
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1602 DING, ZENG, AND WU 

Table 1 Preparation of 2-Amino-3H-quinazolin-4-ones 8 

Compounds Ar Y Condition Yield(%)* 

8 a PI1 -NEt, 

8b -.3 PI1 

n 
u -N 0 8c PI1 

8h 

8i 

b 
-7- PI1 

PI1 a ! : N  N 

I 

-NnO u 

r.t./24lu 

r. t./24lu 

r.t./24hr 

r.t.f24lu 

r.t./241u 

r.t./24hr 

r.t./24hr 

IlOC/lhr 

r.t./241u 

aa 

86 

a5 

80 

82 

72 

76 

64 

78 

*isolated yield based on iniinophosphorane 5 
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2-AMINO-3H-QUINAZOLIN-4-ONES 1603 

rcfluxing tcmpcralurc,thc rcection mixlurc was condcnscd and thc rcsidual was mrystall izd 

froin mcthylcnc dichloride/pctrolcum cthcr or purificd by a short silica gel column to give 

quinazolinone 8 or guanidinc intermediate 7. 

'HNMRJR and MS data for some compounds of 8 and 7: 

8a:yield 88%,white crystals,m.p.l09-1 lOC, 'HNMR(CDClJ00MHz) 6 8.16-7.20(m,9H, 

ArH), 3.07(q,4HJ-7.2Hz,NCHJ, 0.82(t,6HJ=7.2Hs,CH3); IR(cm-'), 1676, 1544, 1472, 1310, 

1080,774,700; MS(m/z), 293(M+,50.15), 264(100), 221(36.28), 188(30.55), 174(20.17), 119 

(15.25), gO(28.97). 

8h:yield 86%,white crystals,m.p. 155-15GC, 'HNMR(CDC13,200MtIz) 6 8.17-7.28(ni,9H, 

ArH), 3.13(t,4H,J=5. 1Hz,NCH2), 1.44-1.24(m,6H,CHz); IR(cm-'), 1684, 1562, 1450, 1370, 

1106, 770,692; MS(m/z), 305(M+,63.02), 276(59.49), 262(16.41), 221(44.12), 160(85.12). 

119(62.04), 77(100). 

8c:yield 85%,white crystals,m.p. 166-1 67C, lHNMR(CDCIJ00MHz) 6 8.20-7.29(m,9H, 

ArH),3.46(t,4H,J=4.5Hz,0CH2),3. 17(t,4H,J=4.4HqNCH2); IR(cm-'), 1685, 1566, 1452, 1378, 

1108, 762, 690; MS(ndz), 307(M+,23.1 I), 276(10.45), 262(36.65), 250(54.03), 221(42.12), 

2 16(32.09),174(27.95),11~(47.29),77( 100). 

7d: yield 80%, white crystals, m.p.61-62C, 'HNMR(CDCl3,200MHz) 6 9.40(s,lH,NH), 

7.88-6.84(m,9H,ArH),4.38(q,2H,J=7.OHz,NCH),4.22-4. 10(m,2H,0CHz),l .44(t,3H,J=7.2Hz, 

OCCH3), 1.41(d, I2H,J=6,8Hz,NCCH3); IR(cm'l), 1G92,1G58,158G,153O,l25G,IO40,928,746, 

698; MS(ndz), 367(M+,5.58),324(26.62),221(55.86),146(40.58),119(91.82),58( 100). 

7e:yield 82%,white crystals,m.p. 11 1-1 12 C , 'HNMR(CDC13,200MHz) 6 8.49-6.92(m, 

14H,ArH and NH),4.43(q,2H,J=7.OHz,OCH,),1.43(t,3HJ=7.OHz,CH,); IR(cm-'),33 10,1682, 

1568,1500,1250,1148,750,694; MS(ndz), 385(M+,l.24), 3 10(12.12), 277(70.68), 22 1(55.34), 

183( 19.47),146(44.65),119(83.87),77( 100). 

ACKNOWLEDGEMENT 

We gratefully acknowledge financial support of this work by the Dawn Plan of Science 

D
ow

nl
oa

de
d 

by
 [

B
os

to
n 

U
ni

ve
rs

ity
] 

at
 1

3:
58

 2
6 

O
ct

ob
er

 2
01

3 



1604 DING, ZENG, AND WU 

niid Tccliiiology for Young Scicritisls of Wuliaii City and Nnlural Sciciicc Foundation of 

Hubei Province. 

REFERENCES 

1 Errede,L.A.;McBrady,J.J.;Oien,H.T. J.0rg.Chem. 1977,42,656. 

2 Hisano,T.;Shoji,K.;Ichikawa,M. OtgPnpPmcedZnt. 1975,7,271. 

3 Onaka,T. 7ktrahedmn Lett. 1971,4387. 

4 Coppoln,G.M.;Hardtmann,G.E.;Pfister,O.R. J.Org.Chem. 1976,41,825. 

5 Takeuchi,H.;Hagiwara,S.;Eguclii,S. Tefruhedmn, 1989,45,6375. 

6 Moliiia,P.;Alajarin,M.;Mdal,A. Telrahedmn, 1989,45,4263. 

7 Ding,M.-W.;Xu,Z. -F. ;Wu,T.-J. Synfh. Commun., 19!99,29,1171. 

8 Ding,M.-W.;Tu,H.-Y.;Liu,Z.-J. Synfh.Cvmmun., 3997,27,3657. 

9 Ding,M.-W.;Tu,H.-Y.;Liu,Z.-J.;Zliuang,N,-B. ChemJChinese Universities, 1998,IY,895. 

lO.Ding,M.-W.;Tu,H.-Y.;Liu,Z.-J.;Xu,Z.-F. Chinese J.Org.Chem. 1998,18,572. 

Accepted 8/1/99 

D
ow

nl
oa

de
d 

by
 [

B
os

to
n 

U
ni

ve
rs

ity
] 

at
 1

3:
58

 2
6 

O
ct

ob
er

 2
01

3 


