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Regiospecific electrophilic substitution of aminoquinazolinones: 
directed lithiation of 3-(pivaloylamino)- and 3-(acetylamino)-2- 
methylquinazolin=4(3H)=ones ' 
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a Department of Chemistry, University of Wales Swansea,? Swansea SA2 8PP, UK 

Department of Chemistry, Faculty of Science, Tanta University, Tanta, Egypt 

The 2-methyl group in 3-(pivaloy1amino)- and in 3-(acetylamino)-2-methylquinazolin-4( 3H)-ones has 
been lithiated with butyllithium. The lithium reagents thus obtained react with a variety of electrophiles 
(benzophenone, methyl iodide, D,O, cyclohexanone, acetophenone, phenyl isocyanate) to give the 
corresponding substituted derivatives in very good yields. The amide group has been cleaved in good yield 
under basic conditions for one model case to provide convenient access to 3-amino-2-ethylquinazolin-4( 3H)- 
one. The NMR spectra of the 2-substituted 3-acylaminoquinazolin-4(3H)-ones show diastereotopism of the 
CH, group at position 2. 

Introduction 
The use of directing groups to facilitate lithiation followed by 
reaction of the organolithium compound thus obtained with 
electrophiles has found wide application in a variety of synthetic 
transformations. 2p4 In particular, the pivaloylamino group is 
useful for directed ortho lithiation of aromatic compounds and 
has been applied to pyridine derivatives. 5,6  However, there are 
relatively few examples of the use of such groups for directed 
lithiation of more complicated heterocyclic compounds. The 
recent report of the synthesis of a series of 11-substituted 
dibenzoxazepines via directed lithiation utilizing the N-BOC 
group as an activator,' and our continuing interests in 
heterocyclic chemistry * and the use of directed lithiation for 
organic synthesis,' prompt us to report our studies on the 
directed lithiation of 2-(acylamino)-2-methylquinazolin-4(3H)- 
ones. Compounds possessing this ring system show a variety of 
biological activities, which provides additional impetus for 
the development of new synthetic approaches to substituted 
derivatives. 

Results and discussion 
3-(Pivaloylamino)-2-methylquinazolin-4(3H)-one 4 and 3- 
(acetylamino)-2-methylquinazolin-4(3H)-one 5 were syn- 
thesized according to Scheme 1 .  

1 

n 0 

4 R = B ~  
5 R = M e  

Scheme I 
acylating agent (pivaloyl chloride or Ac,O) 

Reagents and conditions: i ,  Ac,O, reflux; ii, N,H,; iii, 

It was hoped that lithiation would take place as for 
pivaloylaminobenzenes, so that substitution at the methyl 
group at  position 2 could be a ~ h i e v e d , ~  but it was recognized 
that complications might arise from the fact that the acylamino 
group was part of an acylhydrazine unit or from the presence of 
the ring carbonyl group. Fortunately, in practice lithiation of 
4 and 5 occurred smoothly and rapidly with BuLi (2 equiv.) at 
-78 "C in THF, with no nucleophilic attack of BuLi at either 
the carbonyl group of the acylamino unit or that of the 
quinazolinone ring. Surprisingly, there was also no lithiation 
at the methyl group of the acetylamino unit in compound 5. 
Such a side reaction is generally encountered in simple 
acetanilides, which accounts for the preferred use of the 
pivaloylamino group in directed lithiation  reaction^.^ There is 
still discussion of the fundamental reasons for the enhanced rate 
and selectivity of lithiation proximate to electron-rich centres, * 
but operation of the effect would be expected to convert the 
monolithio derivatives 6 into dilithio derivatives 7 in which 
the additional lithiation has occurred at the 2-methyl group 
(Scheme 2). This was found to be the case by trapping of the 
dilithio species with methyl iodide to give 3-acylamino-2- 
e t hylquinazolin-4( 3 H)-ones. 

Reaction of the dilithio species 7 with a range of electrophiles 
(benzophenone, methyl iodide, D20, cyclohexanone, aceto- 

495 6 
a R = B ~  
b R = M e  

8-19 7 
a R = B U *  
b R = M e  

7 Formerly known as the University College of Swansea. 
Scheme 2 Reagents and conditions: i, BuLi, THF, - 78 "C; ii, BuLi, 
THF, - 78 "C; iii, electrophile, - 78 "C 
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Table 1 Products from reaction of dilithio compounds 7a and 7b with electrophiles 

Product R Electrophile E Yield (%) 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

But 
But 
But 
Bu" 
Bu' 
But 
Me 
Me 
Me 
Me 
Me 
Me 

Ph,CO 
Me 
D*O 

Ph,C(OH) 
Me 
D 

CH,(CH,),bO 
PhCOMe 
PhNCO 
Ph,CO 
Me1 
D,O 

kH2(CH2),eOH 
PhC(0H)Me 
PhNHCO 
Ph,C(OH) 
Me 
D 

~H,(CH,),bO 
PhCOMe 
PhNCO 

kH,(CH,),COH 
PhC(0H)Me 
PhNHCO 

83 
89 
88 
80 
81 
84 
80 
75 
74 
79 
84 
83 

a Yields reported are for isolated and purified materials. Compound 7a is the starting material. ' Compound 7b is the starting material. 

phenone, phenyl isocyanate) resulted in the production of the 
corresponding 2-substituted quinazolin4(3H)-one derivatives 
8-19 in very good yields (Table 1). 

The yields of isolated, purified products 8-19 were extremely 
good, as indicated in Table 1. The fact that the yields were 
almost as good in the acetylamino series as they were in the 
pivaloylamino series was surprising, as was the fact that no N- 
substitution was observed with iodomethane as electrophile. 
We tentatively ascribe these features to the modified charac- 
teristics of the lithiated acylamino group, which is part of 
an acylhydrazine unit, the other nitrogen of which is flanked 
by two electron-withdrawing carbonyl or pseudo-carbonyl 
groups. 

The NMR spectra of most of the compounds 8-19 (see 
Experimental section) show interesting features. Except for the 
cases in which the electrophile was D,O (ie. compounds 10 and 
16) the two hydrogen atoms of the CH, group at position 2 
occur as independent, coupled signals, suggesting that they are 
diastereotopic. No such diastereotopism is observed in the 'H 
NMR spectrum of 2-ethyl(pivaloylamino)benzene and related 
compounds. 

In keeping with the diastereotopism of the CH, group, for 
compounds 8 and 14 the two phenyl groups appear as separated 
signals, and for compounds 11 and 17 the two sides of the 
cyclohexane ring appear as separate signals in their NMR 
spectra. For compounds 12 and 18 the extra complication of the 
presence of an asymmetric carbon atom causes the appearance 
in the NMR spectra of two diastereoisomers with unequal 
proportions. 

In order to clarify these phenomena we have carried out 
variable-temperature ' H NMR measurements and an X-ray 
crystal structure determination on compound 8. The crystal 
structure clearly shows that the plane of the aromatic ring is 
orthogonal to the plane of the Bu'CONH group.$ This renders 
the N-N bond as a chiral axis. Orthogonal conformations are 
known to be significantly more stable than their co-planar 
counterparts for N,N'-diacylhydrazines, which has resulted in 
measured barriers to rotation about the N-N bond l 3  as high 
as 96 kJ mol-'. In the case of compound 8 the 'H NMR 
spectrum recorded at 150 "C showed significant line-broadening 
indicative of the onset of equilibration via rotation about the 
N-N bond, thereby confirming the origin of the non-equivalence 
of the CH, hydrogen atoms. 

In order to render the synthetic approach described in this 
report even more valuable, it would be useful if the acyl group 

$ The structure was determined by the EPSRC crystallography service 
in Cardiff; details will be published as part of a more extensive study 
in due course. 

could be removed to reveal a free NH, group available for 
further reaction without the ring system itself being damaged. 
This turned out to be quite straightforward. The acylhydrazide 
group could be cleaved by treatment with alkali. Using 
compound 9 as the model, we found that sodium hydroxide 
in aqueous methanol at reflw removed the acyl group to give 
3-amino-2-ethylquinazolin-4(3H)-one 20 in good yield 
(Scheme 3). 

9 20 

Scheme 3 

Conclusion 
Directed lithiation of 3-acylamino-2-methylquinazolin-4(3H)- 
ones provides useful access to more complicated 2-substituted 
3-acylamino- or 2-substituted 3-aminoquinazolin-4(3H)-ones. 
This should be beneficial for the synthesis of analogues with 
potentially useful pharmacological properties. 

Experimental 
Melting points were determined on an electrothermal digital 
melting point apparatus and are reported uncorrected. IR 
spectra were recorded on a Perkin-Elmer 1725X spectrometer. 
'H and I3C NMR spectra were recorded on a Bruker 
spectrometer operating at 400 MHz for 'H and 100 MHz for 
13C measurement. Chemical shifts are reported in parts per 
million relative to tetramethylsilane. Assignments of signals are 
based on coupling patterns and expected chemical shift values 
and have not been rigorously confirmed. Signals with similar 
characteristics might be interchanged. Low-resolution mass 
spectra were recorded on a VG 12-253 spectrometer, electron 
impact (EI) at 70 eV and chemical ionization (CI) by use of 
ammonia as ionizing gas. Accurate mass data were obtained on 
a VG ZAB-E-instrument. Elemental analyses were obtained 
from the laboratories of the University of Wales, Cardiff. 
Column chromatography was carried out using Merck 
Kieselgel 60 (230400 mesh). Butyllithium was obtained from 
Aldrich Chemical Company and was estimated prior to use by 
the method of Watson and Eastham.14 THF was distilled 
from sodium benzophenone ketyl. Other chemicals were 
obtained from Aldrich Chemical Company and used without 
further purification. Solvents were purified by standard 
procedures.' 5*16 
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2-Methyl-3pivaloylaminoquin~lin~3H)-one 4 
A stirred mixture of 3 (6.4 g, 36.3 mmol), pivaloyl chloride (4.8 g, 
39.4 mmol) and triethylamine (8 cm3) in anhydrous toluene 
(80 cm3) was heated under reflux for 2 h. The organic layer was 
washed twice with saturated aqueous NaHCO, (20 cm3) and 
water (25 cm3), dried (MgSOJ and evaporated under reduced 
pressure. Crystallization of the residue from ethyl acetate gave 
white crystals (8.9 g, 34.0 mmol, 94%), mp 161-163°C; 
d,(CDCl,) 8.51 (s, exch., 1 H, NH), 8.1 1 (d, J 7.9, 1 H, 5-H), 

1 H, 6-H), 2.39 (s, 3 H, CH,) and 1.36 [s, 9 H, C(CH,),]; 

146.97 (s, C-8a), 134.85 (d, C-7), 127.17 (d, C-5),126.57 (d, C-6), 
126.55 (d, C-8), 120.53 (s, C-4a), 38.99 [s, C(CH,),], 27.18 [q, 
C(CH,),] and 21.08 (4, CH,); m/z (EI) 259 (M', 573,202 (lo), 
175 (17), 146 (25), 117 (12) and 57 (100); m/z (CI) 260 (MH', 
loo%), 176 (3, 161 (50), 102 (25) (Found: M+, 259.1321. Calc. 
for C,,H,,N,O,: 259.1321) (Found: C, 64.8; H, 6.5; N, 16.2. 
Calc. for C,,H,,N,O,: C, 64.86; H, 6.56; N, 16.21%); 
v,,,(KBr disc)/cm-' 3443, 1710, 1665, 1606 and 1568. 

7.70 (t, J 7.9, 1 H, 7-H), 7.55 (d, J 7.9, 1 H, 8-H), 7.41 (t, J 7.9, 

Gc(CDCl3) 178.88 (s, M), 160.19 (s, C-4), 155.40 (s, C-2), 

3-Acetylarnino-2-methylquinazoh4(3H)-one 5 
Compound 5 was prepared according to the literature method 
as white crystals, mp 175-176 "C (lit.," 176.5 "C). 

General procedure for the synthesis 2-substituted quinazolin- 
4(3H)-ones 
To a cooled (-78 "C), stirred solution of 4 or 5 (2 mmol) in 
THF (20 cm3) under nitrogen, was added a solution of BuLi 
(1.6 mol dm-,; 2.56 cm3, 4.2 mmol) in hexane. Formation of the 
dianion was observed as an orange-red solution. The mixture 
was stirred at - 78 "C for an additional 30 min, after which an 
electrophile (2.1 mmol; in solution in THF, if solid) was added. 
The mixture was stirred for 1 h and then removed from the 
cooling bath and allowed to warm to room temperature; it was 
then diluted with ether (15 cm3) and quenched with aq. 
saturated ammonium chloride (1 5 cm3). The organic layer was 
separated, washed with water (2 x 20 cm3), dried (MgSO,) 
and evaporated under reduced pressure. The products 
obtained were recrystallized from ethyl acetate to give white 
crystals . 

2-(2-Hydroxy-2,2diphenylet hyl)-3-pivaloylaminoquinazolin- 

NH), 7.98 (d, J 7.9, 1 H, 5-H), 7.14 (m, 13 H, 6-H, 7-H, 8-H and 
ArH) 6.97 (s, exch., 1 H, OH), 3.70,3.59 (2 d, J 17.0,2 H, CH,) 
and 1.34 [s, 9 H, C(CH,),J; Gc(CDCl,) 179.18 (s, M), 
159.62 (s, C-4), 156.15 (s, C-2), 146.81 (s, C-1 of one Ph ring), 
146.34 (s, C-1 of other Ph ring), 145.18 (s, C-8a), 134.85 (d, 
C-7), 128.39 (d, C-5), 127.95 (d, C-2 of a Ph), 127.81 (d, C-2 of 
a Ph), 127.05 (d, C-3 of a Ph), 126.91 (d, C-3 of a Ph), 126.88 
(d, C-4 of a Ph), 126.58 (d, C-4 of a Ph), 126.02 (d, C-6), 125.61 
(d, C-S), 120.27 (s, C-4a), 77.24 (s, C-OH), 41.37 (t, CH,), 
39.00 [s, C(CH,),] and 27.17 [q, C(CH,),]; m/z (EI) 423 

(80), 77 (65), 57 (100); m/z (CI), 442 (MH', 773, 424 (3, 325 
(4), 260 (loo), 200 (30) and 187 (70) (Found: MH', 442.2131. 
Calc. for C,,H,,N,O,: 442.2131) (Found: C, 73.2; H, 6.3; N, 
9.3. Calc. for C,,H,,N,O,: C, 73.46; H, 6.12; N, 9.52%); 
v,,,(KBr disc)/cm-' 3327, 1710, 1673, 1608 and 1571. 
2-Ethyl-3-pivaloylamininoquinazolin-4(3H)-one 9. Mp 1 94- 

195 "C; S,(CDCl,) 8.42 (s, exch., 1 H, NH), 8.10 (d, J 8.0, 1 H, 

8.0,l H, 6-H), 2.68,2.65 (two overlapping double quartets, J7.5 
and 15.0, 2 H, CH,), 1.36 [s, 9 H, C(CH,),] and 1.26 (t, J 7.4, 

(s, C-2), 147.07 (s, C-8a), 134.73 (d, C-7), 127.48 (d, C-5), 126.52 
(d, C-6), 126.48 (d, C-8), 120.48 (s, C-4a), 38.94 [s, C(CH,),], 
27.21 [q, C(CH,),] and 26.67 (t, CH,); m/z (EI) 273 (M', lo%), 

4(3H)-one 8. Mp 193-194°C; ~H(CDCI,) 8.22 (s, exch., 1 H, 

(M' - H20, I%), 341 (20), 260 (lo), 202 (15), 182 (50), 105 

5-H), 7.69 (t, J8.0, 1 H, 7-H), 7.59 (d, J8.0, 1 H, 8-H), 7.39 (t, J 

3 H, CH3); Sc(CDC13) 179.00 (s, C=O), 160.42 (s, C-4), 158.57 

216 (7), 189 ( 3 ,  179 (lo), 160 (9, 130 (lo), 119 (10) and 57 
(100); m/z (CI), 274 (MH', loo%), 175.(30), 119 (5) and 102 
(5) (Found: MH', 274.1556. Calc. for C1,H,,N3O2: 274.1556) 
(Found: C, 66.0; H, 7.4; N, 15.3. Calc. for C15H19N302: C, 
65.93; H, 6.96; N, 15.38%); v,,(KBr disc)/cm-' 3283, 1709, 
1674, 1605 and 1568). 

2 4  ZH,]Methyl-3-pivaloylaminminoquinazolin-4(3H)-one 10. Mp 
162-163 "C; Gi(CDC1,) 8.31 (s, exch., 1 H, NH), 8.15 (d, J 8.0, 

7.42(t, J8.0,l  H,6-H),2.42(1:1:1t, J2.0,2H,CH2D)and 1.39 

155.34(s, C-2), 147.01 (s, C-8a), 134.88 (d, C-7), 127.19 (d, C-5), 
126.66 (d, C-6), 126.61 (d, C-8), 120.56 (s, C-4a), 39.00 [s, 
C(CH,),], 27.22 [q, C(CH,),], 21 .lo, 20.90 and 20.70 (CH,D); 
m/z (EI) 260 (M', 573,203 (3, 176 (lo), 147 (15), 118 (lo), 57 
(100); m/z (CI), 261 (MH', loo%), 162 (39, 119 (5) and 102 (5) 
(Found: MH+, 261.1462. Calc. for C,,H,,N,O,: 261.1462); 
v,,,(KBr disc)/cm-' 3284, 1700, 1665, 1605 and 1568. 

2- [ (1 -Hydrox ycy clo hexy1)met hyl ] -3-pivalo ylaminoquinazol- 
in-4(3H)-one 11. Mp 179-181 "C; GH(CDC1,) 9.12 (s, exch., 

(d, J 8.0, 1 H, 8-H), 7.29 (t, J 8.0, 1 H, 6-H), 5.19 (s, exch., 1 H, 
OH), 2.84, 2.74 (2 d, J 16.2, 2 H, CH,), 1.73-1.43 [m, 10 H, 
(CH,),] and 1.33 [s, 9 H, C(CH,),]; Gc(CDC1,) 177.77 (s, 
M), 159.58 (s, C-4), 156.17 (s, C-2), 145.54 (s, C-8a), 134.58 

(S, C-4a), 71.63 (s, C-OH), 41.98 (t, CH,), 38.83, 36.89, 25.26, 
22.11, 21.90 [ 5  t, (CH,)J, 38.70 [s, C(CH,),] and 27.14 [q, 
C(CH3),]; m/z (EI) 358 (MH+, 5%), 340 (2), 301 (l), 259 (20), 
242 (5) ,  202 (15) and 57 (100); m/z (CI) 358 (MH+, 100%); 340 
(lo), 318 (20), 260 (50) and 119 (16); (Found: MH', 358.2131. 
Calc. for C,,H,,N,O,: 358.2131) (Found: C, 67.0; H, 7.7; N, 
11 -9. Calc. for C2,H2,N303: C, 67.22; H, 7.56; N, 11.76%); 
v,,,(KBr disc)/cm-' 3241, 1713, 1683, 1605 and 1571. 

2-(2-Hydroxy-2-phenyIpropyl)-3-pivaloyl~inoquinazo~n- 
4(3H)-one 12. Mp 91-92°C; NMR shows a mixture of 2 
diastereoisomers a and b, in a ratio 2 : 5 ;  d,(CDCl,) of 12a, 
8.40 (s, exch., 1 H, NH), 8.02 (d, J8.0, 1 H, 5-H), 7.66 (t, J8.0, 
1 H, 7-H), 7.54 (d, J 8.0, 1 H, 8-H), 7.45-7.16 (m, 6 H, 6-H and 
Ph), 6.06 (s, exch., 1 H, OH), 3.26, 3.18 (2 d, J 17.0, 2 H, CH,), 
1.59 (s, 3 H, CH,) and 1.37 [s, 9 H, C(CH,),]; G,(CDCl,) of 
12b, 8.23 (s, exch., 1 H, NH), 8.02 (d, J8.0,  1 H, 5-H), 7.66 (t, J 
8.0, 1 H, 7-H), 7.54 (d, J8.0, 1 H, 8-H), 7.45-7.16 (m, 6 H, 6-H 
and Ph), 6.05 (s, exch., 1 H, OH), 3.37, 3.07 (2 d, J 16.0, 2 H, 
CH,), 1.65 (s, 3 H, CH,) and 1.35 [s, 9 H, C(CH,),]; 
Gc(CDCl,) of 12a, 178.83 (s, W), 159.66 (s, C-4), 155.98 (s, 
C-2), 147.19 (s, C-8a), 145.39 (s, C-1 of Ph), 134.81 (d, C-7), 

1 H, 5-H), 7.73 (t, J 8.0, 1 H, 7-H), 7.60 (d, J 8.0, 1 H, 8-H), 

[s, 9 H, C(CH3)J; Gc(CDCl,), 179.01 (s, M), 160.19 (s, C-4), 

1 H, NH), 7.99 (d, J8.0,l H, 5-H), 7.60 (t, J8.0, 1 H, 7-H), 7.46 

(d, C-7), 126.88 (d, C-5), 126.75 (d, C-6), 126.59 (d, C-8), 120.56 

128.16 (d, C-2 of Ph), 126.96 (d, (2-9, 126.87 (d, C-6), 127.73 
(d, C-8), 126.61 (d, C-3 of Ph), 124.61 (d, C-4 of Ph), 120.47 
(s, C-4a), 73.49 (s, C-OH), 42.67 (t, CH,), 38.89 [s, C(CH,),J, 
31.09 (4, CH,) and 27.19 [q, C(CH,),]; Gc(CDCl,) of 12b, 
178.43 (s, M), 159.55 (s, C-4), 155.98 (s, C-2), 147.52 (s, C-8a), 
145.51 (s, C-1 of Ph), 134.86 (d, C-7), 128.25 (d, C-2 of Ph), 
126.99 (d, C-5), 126.90 (d, C-6), 126.73 (d, C-8), 126.66 (d, C-3 
of Ph), 124.45 (d, C-4 of Ph), 120.47 (s, C-4a), 73.93 (s, C-OH), 
43.37 (t, CH,), 38.97 [s, C(CH,),], 30.48 (9, CH,) and 27.19 

and 57 (100); m/z (CI) 380 (MH', 5) ,  362 (9,318 (3), 260 (100) 
and 161 (30) (Found: MH', 380.1974. Calc. for C2,HZ6N,O3: 
380.974) (Found: C, 69.7; H, 6.8; N, 11.2. Calc. for CZ2H,,- 
N,O,: C, 69.65; H, 6.59; N, 1 1.08%); v,,,(KBr disc)/cm-' 3294, 
1710,1685, 1604 and 1571. 

2-(ANlinacarbonylmet hyl)-3-pivaloylaminoquinazolin4(3H)- 

CONHPh), 10.05 [s, exch., 1 H, NHCOC(CH,),], 8.13 (d, J8.0, 
1 H, 5-H), 7.82 (t, J8.0, 1 H, 7-H), 7.74-7.40 (m, 7 H, 6-H, 8-H 
and Ph), 3.85, 3.76 (2 d, J 15.9, 2 H, CH,) and 1.25 [s, 9 H, 

Cq, C(CH,),]; m/z (EI) 259 (679, 202 (5),  105 (30), 77 (40) 

One 13. Mp 187-188 "C; &(['H6]DMSo) 10.70 (S, exch., 1 H, 

C(CH3)J; Gc([2H,]DMSO) 176.14 (s, M), 158.89 (s, C-4), 
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157.01 (s, C-2), 152.49 (s, CONHPh), 146.53 (s, C-8a), 139.68 (s, 
C-1 of Ph), 135.78 (d, C-7), 128.78 (d, C-2 of Ph), 127.44 (d, C- 
5), 127.16 (d, C-3 OfPh), 126.73 (d, C-6), 126.33 (d, C-8), 123.58 
(d, C-4 of Ph), 119.91 (s, C-4a), 42.97 (t, CH,), 37.74 [s, 
C(CH,),] and 26.86 [q, C(CH,),]; m/z (EI) 378 (M + , 279,259 
(12), 160 (20), 119 (100) and 91 (75); m/z (CI), 379 (MH', 3), 
280 (lo), 161 (60), 102 (80) and 94 (100); (Found: MH', 
379.1770. Calc. for C21H23N403: 379.1770) (Found: C, 66.8; 
H, 5.7; N, 14.4. Calc. for C21H22N403: C, 66.66; H, 5.82; N, 
14.81%); v,,,(KBr disc)/cm-' 3269, 1718, 1693, 1670, 1605 
and 1575. 
3-Acetylamino-2-(2-hydroxy-2,2-diphenylethy~)quinazo~in- 

4(3H)-one 14. Mp 169-170 "C; d~(cDC1,) 8.92 (S, exch., 1 H, 
NH), 8.03 (d, J8.0,l  H, 5-H), 7.59 (t, J8.0, 1 H, 7-H), 7.42-7.12 
(m, 12 H, 6-H, 8-H and 2 Ph), 7.1 1 (s, exch., 1 H, OH), 3.76,3.64 
(2 d, J 17.5, 2 H, CH,) and 2.17 (s, 3 H, CH,); d,(CDCl,) 

(2 s, C-1 of Ph's), 145.23 (s, C-8a), 127.18 (d, C-5), 127.06 (d, 

125.90 (2 d, C-4 of Ph's), 120.22 (s, C-4a), 77.46 (s, C-OH), 
41.67 (t, CH,) and 20.98 (q, CH,); m/z (EI) 217 (lo%), 182 (30), 
160 (lo), 105 (100) and 77 (80); m/z (CI), 400 (MH', 30), 325 
(20), 218 (loo), 183 (90), 161 (60) and 105 (10) (Found: MH', 
400.1661. Calc. for C2,H2,N303, 400.1661) (Found: C, 72.0; 
H, 5.2; N, 10.8. Calc. for C,,H,,N,O,: C, 72.18; H, 5.26; N, 
10.52%); v,,,(KBr disc)/cm-' 3223, 1720, 1666, 1608 and 1571. 
3-Acetylamino-2-ethylquinamlin4(3H)~ne 15. Mp 1 35- 

136 "C (lit.,I7 136138 "C); dH(CDCl,) 9.36 (s, exch., 1 H, NH), 

8.0, 1 H, 8-H), 7.41 (t, J 8.0, 6-H), 2.81, 2.74 (2 dq, J 7.4 and 
16.2, 2 H, CH,), 2.24 (s, 3 H, CH,CO) and 1.30 (t, J 7.4, 3 H, 

C-2), 147.10 (s, C-8a), 134.98 (d, C-7), 127.48 (d, C-5), 126.67 
(d, C-6), 126.64 (d, C-8), 120.44 (s, C-4a), 26.84 (t, CH,), 20.91 
(q, CH,) and 10.61 (q, CH,CO); m/z (EI) 232 (MH', 30%), 231 
(M', 35), 189 (loo), 173 (65), 160 (25), 130 (40) and 119 (80); 
m/z (CI), 232 (MHf, loo), 189 (1) and 175 (10) (Found: M+, 
231.1008. Calc. for C,,H,,N,O,: 231.1008) (Found: C, 62.4; 
H, 5.7; N, 18.3. Calc. for C,,Hl,N,O,: C, 62.33; H, 5.62; N, 
18.18%); vm,,(KBr disc)/cm-' 3233, 1708, 1679, 1605 and 1570. 

3-Acetylamino-2- [ 2H, J methylquinazolin-4(3N)-one 16. Mp 
175-176 "C; d,(CDCl,) 9.44 (s, exch., 1 H, NH), 8.13 (d, J 8.0, 

(t, J8.0, 1 H,6-H),2.49(1:1:1 t, J2.O,2H,CH2D)and2.22(s, 

(s, C-2), 147.06 (s, C-8a), 135.09 (d, C-7), 127.05 (d, C-5), 126.74 
(d, C-6), 126.71 (d, C-8), 120.53 (s, C-4a), 21.30, 21.11, 20.91 
(3 t, CH2D) and 20.86 (q, CH,); m/z (EI), 218 (M', 30%), 
176 (loo), 161 (40), 147 (90), 132 (5), 118 (40) and 43 (1'00); 
m/z (CI) 219 (MH', loo), 176 (2) and 162 (60) (Found: 
M + ,  218.0914. Calc. for C,,H,,N,O,: 218.0914); v,,,/KBr 
disc)/cm-' 3279, 1699, 1664, 1609 and 1568. 

3-Acetylamino-2- [ (1-hydroxycyclohexyl)methyl] quinazolin- 

170.01 (s, W), 160.37 (s, C-4), 156.33 (s, C-2), 146.63, 146.27 

C-6), 126.99 (d, C-8), 126.94, 126.67 (2 d, C-3 of Ph's), 126.24, 

8.12 (d, J 8.0, 1 H, 5-H), 7.73 (t, J 8.0, 1 H, 7-H), 7.66 (d, J 

CH,); Gc(CDCl3) 170.69 (s, GO), 160.86 (s, C-4), 158.69 (s, 

1 H, 5-H), 7.73 (t, J8.0, 1 H, 7-H), 7.62 (d, J8.0, 1 H, 8-H), 7.41 

3 H, CH3); Gc(CDCl3) 170.58 (s, C a ) ,  160.60 (s, C-4), 155.47 

4(3H)one 17. Mp 174-175 "c; dH(CDC13) 9.59 (s, exch., 1 H, 
NH),8.04(d,J8.0,.1 H, 5-H),7.66(t, J8.0, 1 H,7-H),7.53(d, J 
8.0, 1 H, 8-H), 7.34 (t, J8.0, 1 H, 6-H), 5.40 (s, exch., 1 H, OH), 
2.92,2.74(2d, J16.4,2H,CH2),2.22(s, 3H,CH,)and 1.87-1.22 
[m, 10 H, (CH,)J; G,(CDCl,) 170.28 (s, C=O), 159.90 (s, 
C-4), 156.42 (s, C-2), 145.57 (s, C-8a), 134.91 (d, C-7), 127.00 
(d, C-5), 126.92 (d, C-6), 126.66 (d, C-8), 120.48 (s, C-4a), 71.34 
(s, C-OH), 41.98 (t, CH,), 38.33, 37.18, 25.61, 22.99 and 21.85 
[5 t, (CH,),] and 20.85 (q, CH,); m/z (EI), 315 (Mf,  273, 272 
(5), 217 (50), 175 (loo), 160 (20) and 117 (20); m/z (CI) 316 
(MH+, loo), 298 (20), 285 (15), 218 (80), 161 (30), 116 (10) and 
77 (30) (Found: MH', 316.1661. Calc. for CI7H2,N3O3: 
316.1661) (Found: C, 64.9; H, 6.8; N, 13.3. Calc. for 
C17H2,N303: C, 64.76; H, 6.66; N, 13.33%); v,,,(KBr 
disc)/cm-' 3249, 1719, 1668, 1607 and 1572. 

3-Acetylamino-2-(2-hydroxy-2-phenylpropyl)q~h~oh- 
4(3H)-one 18. Mp 157-157.5 "C; NMR shows a mixture of two 
isomers, a and b, in a 2: 3 ratio: dH([2H6]DMso) of 18a, 10.91 
(br, exch., 1 H, NH), 8.07 (d, J8.0, 1 H, 5-H), 7.79 (t, J8.0, 1 H, 
7-H), 7.63 (d, J 8.0, 1 H, 8-H), 7.55-7.12 (m, 6 H, 6-H and Ph), 
5.96 (br, exch., 1 H, OH), 3.22,3.15 (2 d, J 16.5,2 H, CH,), 2.18 
(s, 3 H, CH,CO) and 1.55 (s, 3 H, CH,); d,([2H6]DMSO) of 
18b, 10.91 (br, exch., 1 H, NH), 8.07 (d, J8.0, 1 H, 5-H), 7.79 
(t, J 8.0, 1 H, 7-H), 7.63 (d, J 8.0, 1 H, 8-H), 7.55-7.12 (m, 
6 H, 6-H and Ph), 5.96 (br, exch., 1 H, OH), 3.43, 2.96 (2 d, 
J 15.8,2 H, CH,), 2.14 (s, 3 H, CH,CO) and 1.54 (s, 3 H, CH,); 
dc([2H6]DMSO) of 18a, 169.25 (s, M), 158.57 (s, C-4), 156.48 
(s, C-2), 148.09 (s, C-8a), 145.31 (s, C-1 of Ph), 134.73 (d, C-7), 
127.55 (d, C-2 Of Ph), 126.74 (d, C-5), 126.26 (d, C-6), 126.24 
(d, C-8), 126.12 (d, C-3 of Ph), 124.75 (d, C-4 of Ph), 120.40 
(s, C-4a), 72.79 (s, C-OH), 43.43 (t, CH,), 30.56 (9, CH,) and 
20.50 (q, CH3CO); dc([2H6]DMso) of 18b, 169.12 (s, c--O), 
158.63 (s, C-4), 156.78 (s, C-2), 148.62 (s, C-8a), 145.37 (s, C-1 
of Ph), 134.79 (d, C-7), 127.77 (d, C-2 of Ph), 126.74 (d, C-5), 
126.26 (d, C-6), 126.12 (d, C-8), 126.01 (d, C-3 of Ph), 124.51 
(d, C-4 of Ph), 120.42 (s, C-4a), 73.12 (s, C-OH), 43.19 (t, CH,), 
30.23 (q, CH,) and 20.45 (q, CH,CO); m/z (EI) 217 (15%), 175 
(63), 146 (50), 105 (75) and 43 (100); m/z (CI) 338 (MH', lo), 
321 (I), 218 (100) and 161 (10) (Found: MH+, 338.1505. Calc. 
for ClgH,,N30,: 338.1505) (Found: C, 67.5; H, 5.9; N, 12.3. 
Calc. for ClgHl,N30,: C, 67.65; H, 5.63; N, 12.46%); v,,,(KBr 
disc)/cm-' 3209, 1722, 1675, 1605 and 1571. 

3-Acetylamino-2-( anilinocarbon ylmet hyl)quinazolin4(3H)- 

NHCOCH,), 10.60 (s, exch., 1 H, CONHPh), 8.04 (d, J 8.0, 1 H, 

(m, 6 H, 6-H and Ph), 3.22,3.15 (2 d, J 16.4,2 H, CH,) and 2.1 1 
(s, 3 H, CH,); d,([2H6]DMSO) 169.11 (s, M), 158.63 (s, 
C-4), 156.48 (s, C-2), 148.62 (s, CONHPh), 148.09 (s, C-8a), 

one 19. Mp 195-196 "c; &(C2H6]DMSO) 10.90 (s, exch., 1 H, 

5-H),7.79(t9 J8.0, 1 H,7-H),7.64(d, J8.0, 1 H,8-H),7.55-7.12 

145.31 (s, C-1 of Ph), 134.79 (d, C-7), 127.77 (d, C-2 of Ph), 
127.55 (d, C-5), 126.64 (d, C-3 of Ph), 126.26 (d, C-6), 126.24 (d, 
C-8), 124.51 (d, C-4 of Ph), 120.40 (s, C-4a), 43.19 (t, CH,) and 
20.50 (q, CH,); m/z (EI) 337 (MH', 15%), 336 (M', S), 217 
(75), 176 (60), 93 (100) and 43 (60); m/z (CI) 337 (MH', loo), 
280 (20), 202 (21) and 94 (25) (Found: MH', 337.1300. Calc. 
for ClgH17N,03: 337.1301) (Found, C, 64.4; H, 4.8; N, 16.6. 
Cak. for C1gH16N403: C, 64.28; H, 4.76; N, 16.66%); v,,,(KBr 
disc)/cm-' 32 15, 1728, 17 19, 1656, 1604 and 1582. 

3-Amino-2-ethylquinazolin-4(3~-one 20. A mixture of com- 
pound 9 (0.20 g, 0.73 mmol), methanol (10 cm3) and aqueous 
sodium hydroxide (20%; 5 cm3) was heated under reflux for 
1 h and then evaporated under reduced pressure. The residue 
was extracted with ethyl acetate (10 cm3) and the extract 
washed with water (2 x 8 cm3), dried (MgSO,) and evapor- 
ated under reduced pressure to give compound 20 (0.13 g, 
72%), which was recrystallized from methanol, mp 126128 "C 
(lit.," 128 "C). 
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