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A NOVEL SYNTHESIS OF 2~-SUBSTITUTED QUINAZOLIN=-4(3H)-ORES

Jan Svetlfk
Drug Research Institute, 801 00 Bratislava, Cgzechoslovekia

Abstract = Aromatic or mixed carbodiimides and ketenimines
react with ethyl ellophanate to give corresponding substi-
tuted quinezolin-4(3H)=-ones.

Several naturally occurring alkaloids contalning 4=~quinazolincne moiety possess
e variety of biologicsal metivities, Diverse quinazolinones have also sttracted
considerable interest as valuable chemotherapeutic agents in recent years1.

A large number of these derivatives 12 being prepared by conventional and well
known procedures, but only few new methods have been reportedz’B. The aim of

the present work is to show that the deseribed synthesis represents a further
facile route to substituted quinazolin=4(3H)=-ones.

When the carbodiimide Ta was allowed to react with an equimolar amount of ethyl
allophanate (II) in boiling N,N-dimethylformemide for 3 hr, 2-anilinoquinazolin-
4(3H)=one (IIIe) was obtained in 64% yield4. Under the same conditions, employ=-
ing other carbodiimides Tb-f appropriately substituted gquinazolinones ITIb-f
were gynthesized (Scheme 1), Moreover, in the case of Id and If, after evapor- '
ation of the solvent and subzequent trituration of olly residune with ether, the
reaction with II afforded s~triszine derdvative IV and cyenuric acid. The enti-
tled products IXId and IIIf then are crystallized from the filtrate as colorless
needles. The results are summarized in Table 1.

Struectural elucidation of I1Ta-f were performed on the basis of their elemental
analyses and spectral characteristics, The unequivocelly establishing of IIIa
wag confirmed by comparison with en suthentic sample prepared from isatolc an-

hydride andphenyl isocyanate In two stepss

. The electron impect induced behav~
iour of this derivative exhibited extensive migrations, skeletal rearrangements

during the course of fragmentation and major cleavage patterns, supporting meta-

gtable ion measurements, as well as some mechanistic considerations are the sub=
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Jeet of & previous worke.

NY NHR
X‘@'N-C =N-R + H,NCONHCO,Et — " @(NH
0

Ia: X=H R-06H5 IT IITa-f
Ib: X=lCI-I3 R=4-CH3-06H4

Ic: X=Br R=4-Br-06H4

Id: X=H R=1~-Pr

Ie: X=I R=i-Bu

Ift: XI=H R=t=Bu

(I:H(CHB)Q M.p. 264-265°
N 3aa - . = =
CGHS'NH'ﬁ/ \?=0 C=NMR (DMSO-d.): 154.8 (C=0), 154.5 (C=0),
N\b( 150.6 (C=N) ppm
MS: m/z 246 (M**), 231 (M+°-CH3),
+.
Iv 203 (M*-C3H;), 118 (CHoNHCN)

Scheme 1

Extension of the above cyclization to the ketenimines Va=-¢ furnished correspond-
ing quinazolinenes Via-e. Prolonged reaction time did not increase yields of
Via~c which were sepsrated by column chromatography on silica gel using chloro-
form as eluent. However, coyasnuric acid is here & major product as & result of

7

thermal decomposition of ethyl allephanate’, The sitructural evidence for 2-di-

phenylmethylquinazolin-4(3H)~one (VIa) was easily proved by the agreement with

8. Additional proof of siructure VIs was obtsined by

the reported melting point
comparison with spectral data of 2=diphenylmethyl-3=-phenylquinazolin=4(3H)-one

synthesized from Va and anthranilie acidg.
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R T CHR
\c=cum©x + I — /@I 2 2
R/ .

§

Va: R=06H5 XaY¥=H Vie~c
Vb R=CH3 X=CH3 YaH
Ve: R=CH3 X=H ?(--(H'I3

Scheme 2

Table 1. Physical and Spectral Properties of Prepared Compounds

1

Compd, Yield  M.p. IR V. (em™, KBr)  '2C-FMR d(ppm, DSO-dg)
(%) (°c) 4~Quinazolone system =0 C=N
IITa 63 260-262 1692 1630 161.4 149.9
IITb 70 303-305 1671 1616 161.9 147,17
IITe 45 342-344 1686 1616 160.8 148.1
IITd 23 212213 1692 1618 162.4 150.1
IITe 81 207-209 1685 1635 162.4 150,9
IIIt 18 218~220 1662 1631 161.9 149.3
Via 10 245-247 1680 1617 161.8  157.3
VIb 5 238-239 1681 1620 161.8 160.5
Vic 5  204-205 1680 1627 162.2 160.3

All compounds were recrystallized from ethanol, except IIIb-c from DMF.

Satisfactory elementel analyses were obtained for all products.

In the reection with the carbodiimide Ie, the formation of IIIa is smsumed to
proceed vie electrocyclization of the 1,3=-dlazetone-amidinoyl lsocyanate system
B==C {Scheme 3), The reaction is initiated by & nucleophilic attack of a nitro-
gon atom of ethyl allophanate to & center carbon atom of a hetérocumulene, fol~
lowed by cyclization into B, The four-membered cyclic species could exist in
equllidbrium with ¢ which then undergoes intramolecular cycloasddition accompanied

with subsequent hydrogen transfer to give final quinazolinone JIIa, Although
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the key intermediate B has not been detected, the planrsible mechanism wes sup-
ported by the fact that the mass apectrum of the crude product also exhibited
peak at m/z 312 with elementel composition 020H16N4. This melecular icn corre=-
sponds probebly to the 111 adduct VII'° produced from Ia and CGHNECN es a re-
sult of elternative ring opening of B, Moreover, the absence of the nitrile
band at about 2200 em~' in the IR spectrum (in KBr disk) excludes the structure
E. The formation of the other products IIIb=f and VIa—c can also be interpreted

in terma of the reaction sequence shown in Scheme 3,

OO
_ - . N~C=0
' B
g + II —= Q—NH'?BN-Q —_— — ITTa
NHCONHCO,Et
-0 b OO
F=C=0
L ¢ i
~CgHANCO Ie O—NH-(IJ=N NTMCGHS
P el 2 —
[ N-CN N'; ~CgHg
D E VII (traces)

Scheme 3
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