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Reactions of 3-hydroxy-l,2-dihydroquinazolin-4-ones with acid chlorides 
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Tile reactions of 3-hydroxy-1,2-dihydroquinazolin-4-ones with acid chlorides can afford 
compounds of different types. The structures of the products depend on the type of acid 
chloride used and on the nature of the substituent at position 2 of the 3-hydroxy- 
l .2 -dihyd roquinazolin-4-one. 
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In the expectation that acid chlorides would acylate 
3-hydroxy-l ,2-dihydroquinazolin-4-ones (HDHQs) at 
the N(1) atom and/or at the O atom of the hydroxyl 
group to form previously unknown derivatives, we stud- 
ted the reactions of HDHQs with a number of aliphatic 
and aromatic acid chlorides as well as with alkyl 
chloroformates and phosgene. 

We found that in many cases these reactions were 
not terminated in the stage of formation of primary 
acylation products and the structures of  the  resuhing 
compounds are determined by the nature of t h e  sub- 
stituent at position 2 in H D H Q  and by the type of acid 
chloride used. When t lDHQs  containing a hydrogen 
atom at position 2 were acylated with alkyl chloroformate 
or aromatic or ttnsaturated aliphatic acid chlorides, 
monoacylation products were formed in rather high 
yields (50--90%) regardless of the initial reagent ratio. 
In this case, only the N-hydroxyl group was acylated. 
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2b Me 3e  2-HOC6H4 4-O2NC6H4 
2c 4-O2NC6H 4 3f  Ph MeO 
2d MeO 3g 2-HOC6H 4 MeO 

The conclusions aboul the structures of the resulting 
compounds were made based on the data of elemental 
analysis and IH NMRspectroscopy as well as by taking 

into account the negative qualitative test for  the 
hydroxamic group with FeCI 3. In the IR spectra of the 
compounds under study (3a and 3e), the signal of the 
Ni t  group is observed as a broad band in the region of 
3300-3350 cm -1. 

The compounds synthesized are high melting crys- 
talline substances (Table I). These compounds did not 
undergo further acylation, which is, apparently, due 
primarily to the steric effect of the substituents at posi- 
tions 2 and 3 of HDHQ.* 

Apparently, the first stage of the reactions of 2-mono- 
substituted H DHQs with chloroacetyl chloride and phos- 
gene proceeded analogously, but this stage was followed 
by elimination of the corresponding acids to yield finally 
products of formal dehydration of the initial HDHQs.  
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4a: R 2 = Me 
4b: R 2 = Ph 

* Interestingly. treatment of compound 3g with benzoyl chlo- 
ride resulted in the replacement of the methoxycarbonyl group 
by the bcnzoyl fragment to form compound 3d. 

3 g  + PhCOCI ~ 3d  

Tile latter eompotllld did not emer into the analogous reaction 
or into the subsequent acylation with chloroaeetyl chloride or 
with phosgene. 
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Table I. 3-Acyloxy-l,2-dihydroquinazotin-4-ones 3a--g 

Corn- M.p. F__'Qjmd (%) Molecular 
pound /~ Calculated formula 

C H 

11-1 N M R  (DMSO-d6), 6, J/Hz 

3a 149--150 _68_~.~ ~ 4,86 C16t114N203 
68.08 5.00 

3b 152--153 6 ,7.p7 4.89 CI6HI4N~O 3 
68.0I 5.00 

3r 193--1953 73.03 4.74 C21tt 16N203 
73.24 4.68 

3d 194--196 70.07 4.4~_ C21HI6N204 
70.00 4.48 

3e 184--185 6_2~ =0~ 3.75 C21HI5NjO 6 
62.22 3.73 

3f 143--144 6~4 09. 507 CI6I-114N204 
64.42 4.73 

3g 174-- 176 .~_! .0_77 4 ._._447 CI6H 14N205 
61.14 4.49 

1.45 (d, 3 H, Me, J = 8): 5.38 (q, I H, H(2), i = 8); 6.71 (d, 2 H, 
J = 10); 7.38 (t, I H, J = 10): 7.62 (m, 4 H); 7.75 (m, 1 H); 
8.08 (d. 2 H, J = 10) 

1.93 (s, 3 H, Me); 6.15 (s, I H, H(2)); 6.80 (d, 2 H, J = 10); 
7.30--7.50 (m, 6 H); 7.62 (s, 2 H) 

633 (s, I H, H(2)): 685 (m, 2H); 7.30--7.80 (m, 13 H) 

6.65 (s, 1 H, H(2)); 6.85 (t, 4 H, J = 10); 7.18 (t, I H, J = 10); 7.40 (t, 
I H, J = 10); 7.53 (s, 3 H); 7.60--7.80 (m, 5 H); 9.94 (br.s, 1 H, OH) 

6.65 (s, 1 H, H(2)); 6.81 (m, 4 H): 7.20 (t, 1 H, J = I0); 7.40 (m, 1 H); 
7.50--7.70 (m, 3 H); 8.03 (d, 2 H, J = 10); 8.35 (d, 2 H, Y = 10); 
9.95 (br.s, 1 H, OH) 

3.75 (s, 3 H, OMe); 621 (s, I H, H(2)); 6.72 (d, 2 tl, Y = 10); 
7.49 (s, 4 It); 7.58 (s, 2 H); 7.72 (s, 2 H) 

3.75 (s, 3 H, OMe); 6.48 (s, I H, H(2)); 670 (m, 5 H); 7.19 (m, 1 H); 
7.35 (m, I H); 7.49 (s, 1 H); 7.68 (d, I H, d = I0); 9.98 (br.s, I H, OH) 

Tile second stage of  these reactions was, apparently, 
favored by the presence o f  relatively strong electron-  
withdrawing substi tuents in the residue of  tile acid. 

The  reactions of  acid chlorides with 2,2-dialkyl- 
substituted or  2-monoaryl -subs t i tu ted  H DHQs  whose 
aryl groups conta in  an e lec t ron-wi thdrawing substituent 
followed a different pathway. Apparently,  the presence 
of  such a substi tuent in H D H Q  promotes  the cleavage of  
the C - - N  bond and makes possible the electrophil ic 
attack on the N ( I )  a tom (cf  Ref. 1). Subsequent  
recyclizafion with fl~e part icipat ion of  the carbon atom 
of the carbonyl group afforded 2-substituted 3-hydroxy- 
qu inazol in-4-ones .  In this case, the R 3 fragment,  which 
was initially a c o m p o n e n t  of  the acid chloride used, 
became a substi tuent at posit ion 2 of  compounds  5a- -c .  
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The reactions of  2,2-disubst i tuted H D H Q s  with alkyl 
ch loroformate  gave different results. Thus,  the reaction 
of  methyl  chloroformate  (2d) with 2 - m e t h y l - 2 - ( 2 - h y -  
d r o x y - 2 - m e t h y l p r o p y l ) - H D H Q  proceeded  according to 
the above-descr ibed scheme to form product  5c, while 
the reaction of  2 , 2 - d i m e t h y I - H D H Q  with ethyl chloro-  
formate (2g) afforded a product  o f  deeper  convers ion,  
viz., benzimidazolone  (6), in a s imi lar  yield (63--64%).  

l d + EtOCOCI . ~ N~ 

2 g  N O 
I 
H 

6 

The possibilities of  the react ions o f  H D H Q s  with 
acid chlorides are not l imited to the  format ion  of  prod- 
ucts of  types 3--6 .  Actually,  the  react ion o f  2,2-di-  
m e t h y l - H D H Q  with benzoyl  ch lo r ide  af forded the 
dibenzoyl derivative of  o - a m i n o b e n z o h y d r o x a m i c  acid 
(7) in -60% yield (with respect to the benzoyt chloride 
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Table 2. The effect of the substituents in 2-RI'2-R2-3-hy - 
droxy-l,2-dihydroqumazolin-4-ones and in R3COCI on the 
character of the products formed in their reactions 

R I R 2 R 3 Reaction Yield a 
product (%) 

It Me Ph 3a 49 
H Ph Me 3b 54 
H Ph Ph 3c 90 
tt 2-1|OC61-t 4 Ph 3d 81 
H 2- H OCr 4-O2NC6H 4 3e 85 
H Ph MeO 3f 76 
H 2- HOC 6ft4 MeO 3g 82 
H Me CICH 2 4a 29 
H Ph CICH 2 4b 78 
It Ph CI 4b 67 b 
Me Me Me 5a 38 
Me MeC(OIt)CH 2 CICH 2 5b 62 
H 2-HOC6H 4 CIC[t 2 5b 56 
Me MeC(OH)CH2 MeO 5c 63 
Me Me Eta  6 64 
Me Me Ph 7 58 c 
H 2-HOC6H 4 CI 8 76 (32 ~ 

a The yield of tim product obtained according to tile known 
proced u re. 
b See the Experimental section. 
c The yield with respect to the BzCI used. 
a From ld (see the Experimental section). 

used), while t r ea tment  of  2 - (2 -hydroxyphenyl ) -  H DHQ 
with phosgene  yielded dianthrani l ide  (8). 

The IH N M R s p e c t r u m o f a s o l u t i o n o f c o m p o u n d 8  
in D M S O  is ra ther  complex ,  which is, apparent ly,  due 
to the inversion of  the c i g h t - m e m b e r e d  ring or to tauto-  

merism. 
Previously, 2 it was demons t ra t ed  that c o m p o u n d  7 

can be conver ted  into 6. In addit ion,  we found that 
compound  3g can be coqver ted  into 8 upon heating in 
the presence of  catalytic amoun t s  of  sulfuric acid: 

3g H'=. 8. 
A 

Hence,  it is reasonable to  suppose that  compot ,nds  4 - - 8  
arc products  o f  subsequent  convers ions  of  primary prod- 
ucts o f acy t a t i on  o f  H D H Q s  at the N( I )  atom and at the 
O atom of  the  hydroxyl group. In our opinion,  the 
above-cons idered  examples  ra ther  convincingly d e m o n -  
strate the effect  o f  subs-tituents in H D H Q s  on the direc- 
tion of  their  convers ions .  This can be clearly seen from 

Table 2. 

Experimental 

The ~1-1 Nh.IR spectra were recorded on a BrukerAM-300 
mstrumetlt in DMSO-d 6, The melting points were detcrmincd 
on u Koflcr stage. The IR spectra were obtained on a L'R-20 
irlstrltmcn{ in KBr pellets. The moss spectn.tm was mezlsllred 

on a Kratos MS-30 instrtlment with direct introduction of the 
sample into the ion source (El, 70 eV). The starting HDHQs 
were prepared according to known procedures. 4 

ReactioRs of ItDIIQ with acid chlorides (general proce- 
dure). 3-Acyloxy-l,2-dibydroquinazolin-4-ones (3a--g). Py 
(I retool. 0.09 mL) and then an acid chloride (1 mmol) were 
added to the corresponding HDHQ (1 mmol) dissolved m 
1,4-dioxane (3 mL). The reaction mixture was stirred at -20 ~ 
for I h, tire solvent was evaporated, and the residue was 
recrystallized from a water--EtOH mixture. The yields and 
characteristics of the products are given in Tables I arid 2. 

2-Methylquinazolin-4-one (4a) was prepared from 2-me- 
thyl-IIDHQ and CICH2COCI according to the general proce- 
dure. M.p. 228--230 ~ Ref. 5: m.p. 232 ~ IH NMR, 
8: 2.62(s, 3 H, Me); 7.61 (t, I H, J = 12 [tz); 7.78 (d, I H, 
d = 12 ttz); 7.90--8.00 (m, 2 El); 8.15 (d, I I I ,  J = 12 Hz). 

2-Phenylquinazolin-4-one (4b). ,4. 2-Phenylquinazolin-4- 
one was prepared from 2-phenyI-HDHQ and CICH2COCI 
according to the general procedure. M.p. 239--240 ~ (cf 
Ref. 6: m.p. 240 ~ tH NMR, 8:7.55 (m, 4 H); 7.75 (d, 
I H, J = 12 Hz); 7.85 (t, I H, J = 12 Hz); 8.18 {m, 3 H). 

B. Py (0.15 mL) was added to a solution of 2-phenyt- 
HDHQ (0.2 g, 0.8 mmol) in anhydrous MeCN (3 mL). The 
reaction mixture was cooled to -0 ~ and a 50% COCI 2 
sohltion ira CCI 4 (0,16 mL) was added. After 1 h, the solvent 
was evaporated and the residue was washed with water and 
recta, stallized from a 40% aqueous solution of EtOH. M.p. 
239--240 ~ 

3-Hydroxy-2-methylquinazolin-4-one (5a) was prepared 
from 2,2-dimethyI-HDHQ and MeCOCI according to the 
general procedure. M.p 212--214 ~ (cf Ref. 7: rn.p. 214 "C). 
IH NMR, ,5:2.51 (s, 3 H, Me); 7.50 (t, I ft, J = 10 Ha); 
7.62 (d, l It, J = 10 Hz): 7.78 (t, I H, J = 10 Hz); 8.15 (d, 
1 H, J = I0 Hz); 11.63 (br.s, [ It, NOtt). 

3-tlydroxy-2-chloromethyiquinazolin-4-one (5b) was pre- 
pared from 2-methyl-2-(2-hydroxy-2-mcthylpropyl)-HDHQ 
and CICH2COCI as well as from 2-hydroxyphenyl-flDl-lQ 
and CICH2COCI according to the general procedure. NIp. 
190--192 ~ (from an AcOEt--EtOlt mixture) (cf Ref. 8: m.p. 
210 ~  tH NMR, 8:4.80 (s, 2 fl, CH2); 7.59 (t, I H, J = 
10 Hz); 7.72 (d, t H, J = 10 Hz): 7.85 (t, 1 tl, J = 10 Hz), 
819 (d, I H, J = 10 Hz); 12.10 (br.s, I H, NOH). 

3-llydroxy-2-methoxyquinazolin-4-one (5c) was prepared 
from 2-methyl-2-(2-hydroxy-2-naethylpropyl)-HDHQ and 
MeOCOCI according to the general procedure. M.p. 215-- 
217 ~ (from water) (cf Ref. 9: m.p. 220 ~ IH NMR. 8: 
3.72 (s, 3 H, OMc); 7.12 (t, I H, J = 10 Hz); 7.60 (t, I H, 
J = 10 Hz); 8.00 (d, I H, J -= 10 Hz); 8.31 (d, 1 I-I, J --- 
10 llz); 10.80 (br.s, I H, NOH). 

Benzimidazolone (6) was prepared from 2,2-dimethyl- 
HDHQ and EtOCOCI according to the general procedure. 
M.p. 304--306 ~ (cf Ref. 8: m.p. 306 ~ ill NMR, 8: 
6.90 (s, 4 H); 10.50 (s, 2 H). 

N,O-Dibenzoy!anthranilobydroxamic acid (7) was prepared 
from 2,2-dimethyl-HDHQ and PhCOCI according to the 
general procedure. M.p. 164--165 ~ (of Ref. 2: m.p. 169 ~ 
tt-t NMR, 8:7.30(t ,  I H, J = 10 Ilz): 7.50--8.00 (m, I0 H): 
8.t5 (d, I H, J = 10 Hz); 8.61 (d, 1 H, J = 10 ltz); tl.65 
(s, I IlL 

Dianthranilide (8). ,4. Py (0.15 mr,) was added to a solu- 
tion of 2-(2-hydroxyphenyt)-HDHQ (0.2 g) ira anhydrous 
MeC'N (3 mL). The reaction mixture was cooled to ~0 "C and 
a 50% COCI 2 solution in CCI 4 (0.16 mL) was added. After 
I h, the solution was concentrated and tire residue was recry's- 
tallized from a 40% aqueous solution of EtOH, m.p 32S-  



1338 Russ. Chem. Bull., kbl. 4S, No. 7, July, 1999 L u k ' y a i l o v  and  G o r d e c v  

330 ~ (~f R.ef. 10: m.p. 330 ~ Fotmd (%): C, 70.12; 
H, 4.42. CI4HIoN202. Calctdated (%): C, 70.58, H, 4.23. 
Ill NMR, ~: 6.98--701 (m, 2 H); 7.47 (t, I H, J = 10 Hz): 
7.55 (t, I H, J = 10 Hz); 7.77--7.89 (m, 2 tt); 8.18 (d, I H, 
J = 10 Hz); 8.25 (d, I H, J = 10 Hz). MS, m/z (If~ T (%)): 
239 [M + I1 ~ (8), 238 [MI + (62), 219 (10), 148 (29), 119 
(100), 97 (64) (cf Rcf. I lL  

B. One drop of concentrated H2SO 4 was added to a 
solution of compound 3g (0.2 g) in anhydrous 1,4-dioxane and 
the reaction mixture was re|htxed for 4 h. ] 'he solvent was 
evaporated and the residue was recrystallizcd from PriOH, m.p. 
328--330 ~ 
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