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The synthesis of bisquinazolinonyl [3-lactams as probes for 
multi-receptor si tes is reported. 

Earlier, we reported I a facile synthesis of 4-heteryl ~­
lactams from 2-chloromethyl-3-methyl-4-oxo-3H­
quinazoline. Its extension to bis-~-Iactams as probes 
for multi-receptor sites of the lactam ring is reported 
herein. 

Sharma and his co-workers2 reported the conversion 
of monocyc1ic ~-Iactams to di-~-Iactams by annelation 
of a Schiff's base to an appropriate ~-Iactam acid in 
dichloromethane containing POCVfEA. In our proce­
dure, 2-chloromethyl-3-methyl-4-oxo-3H-quinazoline 
1 was reacted with 1 ,4-phenylenediamine 2a in reflux­
ing DMF to isolate 1,4-[N,N"-bis«3-methyl-4-oxo-3H­
quinazolin-2-yl)methyl)]phenylene-diamine 3a. The 
UY spectrum of 3a showed absorptions at 348, 318, 
266, 223 and 206 nm. The IR spectrum (KEr) showed 
a sharp peak at 3370 cm-I due to aniline NH. The IH 
NMR spectrum recorded in TFA showed two singlets 
at 8 4.0 (6H, 2xN-CH3) and at 8 5.2 (4H, 2xN-CH2) 

and a multiplet at 87.95 - 8.3 accounting for ten aro­
matic protons. A low field doublet peak at 8 8.6 (J = 8 
Hz) integrating for two protons is due to the peri­
protons of the two quinazolinone moieties. 

The amjne 3a was converted to its dichloroacetyl 
derivative,I,4-[N,N'-dichloroacetyl-N,N'-bis«3-methyl-
4-oxo-3H-quinazolin-2-yl)methyl)]phenylene-diamine 
4a [UY : Amax at 316, 305, 266, 224 and 205 nm; IR 
(KEr, cm-I) : 1679 (C=O);I H NMR (DMSO-d6, 8 ppm) 
: 3.55 (s, 6H, 2xN-CH3), 4.15 (s, 4H, 2xN-CH2), 5.1 (s, 
4H, 2xCOCH2CJ), 7.4 - 7.8 (m, IOH, Ar-H) and 8.15 
(d, J = 7 Hz, 2H, peri-proton)], by treating with 
chloroacetyl chloride in acetone containing potassium 
carbonate medium. Cyc1isation of 4a in DMF contain­
ing potassium carbonate yielded a high melting, chlo­
rine free (vide Lassaigne's test) compound character-

ised as 1,4-[bis-(4-(3-methyl-4-oxo-3H-quinazolin-2-
yl)-2-oxo-azetidin-l-yl)]benzene Sa. The UV spectrum 
of Sa showed Amax at 316 and 269 nm. The IR spectrum 
(KEr) exhibited carbonyl absorption of ~-Iac:tam (1734 
em-I) and quinazolinone (1670 em-I). 

The above method is extended to four other dia­
mines, viz benzidine, o-tolidine, 4,4' -methylene­
dianiline and 3,3'-dimethoxy-4,4'-methylenedianiline. 
In all these cases, the corresponding bisquinazoli­
nonyl ~-lactams S (Table I, S(:heme I) were obtained 
as final products, thus providing a faci le and general 
method for the synthesis of the title compounds. 

Experimental Section 

Melting points were determined in capillaries us­
ing Pol man digital melting point apparatus (Model 
No. Mp96) and are uncorrected. UV spectra (in nm) 
were recorded in methanol on a Shimadzu 1520 
ultraviolet-visible spectrophotometer; IR (in cm- I) 
spectra in KBr pellets on a Shimadzu 435 instru­
ment; and IH NMR spectra on a Varian Gemini 
(200 MHz) spectrophotometer with TMS as internal 
standard (chemical shifts in 8 ppm). The solvent in 
which the NMR spectra were recorded is indicated 
at the appropriate places. LSIMS / FAB mass spec­
tra were recorded on a YG A UTOSPEC mass spec­
trometer. 

[N,N' -Bis( (3-methyl-4-oxo-3H -quinazolin-2-yl)me­
thyl)]aryldiamine 3 : General procedure. Method 
A. A mixture of 1 (2 mmoles) and the appropriate 
aryldiamine 2 (1.0 mmole) was re fl uxed in ethanol 
(60 mL). The refluxing period varied from 1 to 2 hr 
depending on the nature of the diamine. The resultant 
3 that separated out from the hot reaction mixture was 
filtered, dried, di ssolved in hot chloroform, cooled 
and passed through a column of alumina (-150 mesh) 
using benzene-ethyl acetate as eluent. The characteri­
sation data of 3a-e are given in Table I. 

Method B. A mixture of 1 (2 mmole) and the ap­
propriate aryldiamine 2 (1.0 mmole) was refluxed in 
DMF (20 mL) for 1 hr. The resultant 3 that separated 
out from the hot reaction mixture was fi ltered and 
repeatedly washed with hot ethanol. 

[N, N' -Dichloroacetyl-N, N'-bis«3-methyl-4-oxo-
3H-quinazolin-2-yl)mcthyl)]aryldiamine 4. General 



NOTES 
/ 

213/4/5 Z 

a --0-
-0-0-b 

c 

1947 

(i) DMF 1 reflux (ii) CICOCH2CI 1 Acetone 1 K2C03 

(iii) DMF 1 I<2C03 

Compd Z 

3c 4,4' -C6H)(3-CH))­
C6H3(3' -CH3) 

Scheme I 

Table I----{:haracterisation data of compounds 3, 4 and 5 

Yield 
(%) 

30 

40 

35 

m.p. 
°C 

220 

255 

302 

UV IH NMR 
(nm) (8, ppm) 

348 4.0 (s, 6H, 2xN-CH)), 5.2 (s, 4H, CH2), 7.95 - 8.3 (m, 10H, Ar-H). 
3 18 8.6 (d, J = 8 Hz, 2H, peri-proton) 
266 
223 

303 3.7 (s, 6H, 2xN-CH)), 4.5 (s, 4H, CH2), 6.8-7.9 (m, 14H, Ar-H), 
207 8.25 (d, J = 8 Hz, 2H, peri-proton) 

313 1.25 (s, 6H, 2xAr-CH3), 3.5 (s, 6H, 2x N-CH3), 4.4 (s, 2H, NH), 
304 4.6 (s, 4H, 2x CH2), 7.42 - 7.7 (m, 12H, Ar-H), 8.25 (d, J = 10 
277 Hz, 2H, peri-proton) 
223 --Camel 
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Table I-Characterisation data of compounds 3, 4 and 5 (- Contd) 

Compd Z Yield mp UV IHNMR 
(%) °C (nm) (8, ppm) 

3d 4,4'-C6H4-CHr C6H4 38 205 385 3.65 (5, 6H, 2xN-CH), 3.85 (5, 2H, 2xAr-CHr Ar), 4.35 (5, 4H, 
304 2xCH2), 6.7 - 7.7 (m, 14H, Ar-H), 8.3 (d, 1 = 9 Hz, 2H, peri-
253 proton) 
225 
206 

3e 4,4'-C6HJ(3-OCH)- 40 220 348 3.6 (5, 6H, 2xN-CHJ), 3.75 (5, 2H, 2x Ar-CH z-Ar), 3.85 (5, 6H, 
CH 2 - C6H)(3'-OCH3) 268 2xOCH), 4.35 (d, 4H, 2xCH2), 5.5 (5, 2H, )If'l ), 6.55 - 7.75 (m, 

207 12H, Ar-H), 8.2 (d, 1 = 8.75 Hz, 2H, peri-proton) 

4a 1,4-C6H4 70 230 316 3.55 (5, 6H, 2xN-CH), 4.15 (5, 4H, 2xNCH2), 5. 1 (5, 4H, 
305 2xCOCH2)' 7.4 -7.8 (Ill, 10H, Ar-H), 8. 15 (d, 1 = 7 Hz, 2H, peri-
266 proton) 
224 
205 

4b 4,4' -C6H4-C6H4 85 150 267 3.65 (5 , 6H. 2xN-CH). 4 .05 (5, 4H. 2xNCH 2), 5.05 (5 , 4H, 
2xCOCH2) 7.4-7.8 (m, 14H, Ar-H), 8.25 (d, 1 = 8 Hz, 2H, peri-
proton) 

4c 4,4' -C6HJC)-CH3)- 80 180 267 2.4 (s, 6H, 2xAr-CHJ), 3.65 (5, 6H, 2x1~-CH3} ' 3.9 (5, 4H, 
C6H)(3'-CHJ) 2x NCH2), 4.25 (d, 19c", = 15Hz, 2H, 2xCOCH), 5.6 (d, 19c", = 

15Hz, 2H, 2xCOCH), 7.3 - 7.8 (m, 12H, Ar- ).8.25 (d, 1 = 7.5 
Hz. 2H, peri-proton) 

4d 4,4' -C6H4-CHrC6H4 78 130 316 3.65 (5 , 6H, 2xN-CH3), 3.7 (5, 2H, 2x Ar-CH:-Ar), 3.85 (5, 4H, 
305 2xNCH2), 5.5 (5, 4H, 2xCOCH2), 7.1 - 7.8 (m. 14H, Ar-H). 8.2 
266 (d. 1 = 8 Hz, 2H, peri-proton) 

4c 4,4' -C6HJ(3-OCH3)- 85 180 3 16 3.65 (5, 6H, 2xN-CH) , 3.7 (5 . 6H, 2 x OCH), 3.9 (5 , 4H, 
CHr-C6HJC)'-OCH.1) 305 2xNCH2), 3.92 (5, 2H, 2xAr-CHz-Ar), 4 .65 (d, 19c1l1 = 16Hz, 2H , 

266 2xCOCH), 5.35 (d, 19c", = 16Hz, 2H. 2xCOCH), 6.6 -7.7 (m. 
12H, Ar-H), 8.25 (d, 1 = 10Hz, 2H, peri-proton) 

Sa 1,4-C6H4 80 >300 3 16 4.5 (d, 19cm = 12 Hz, 2H), 4 .8 (5, 6H, 2 x N-CH) , 5 (dd, 1.1.4<i\ =12 
269 Hz., 2H), 8.2 - 9 (m, 10H, Ar-H), 9.2 (d (br), 2H, peri-proton) 

Sb 4,4' -C6H4-C6H4 70 206 

Sc 4,4' -C6H.1(3-CH.1) 85 240 278 2.4 (5, 6H, 2xAr-CHJ), 3.6 (5, 6H, 2 x N-CHJ), 3.95 (dd, 2H, 
C6H)(3'-CH) 2xNCH), 4.4 (d, 1 = 15Hz, 2H, 2xCHCO,), 5.5 (d, 1 = 15Hz, 2H, 

2xCOCH). 7.3 - 7.9 (m, 12H, Ar-H), 8.15 (d, 1 = 8.5 Hz, 2H, 
peri-proton) 

Sd 4,4' -C6 H4-CHr Cc,H4 83 >300 

Sc 4,4' -C6H3(3-OCH.1)- 72 230 3 16 3.65 (5, 6H, 2x N-CH), 3.7 (5, 6H, 2 x OCHJ) , 3.9 (5, 2H, 2x Ar-
CHr C6H)(3'-OCH) 301 CHrAr), 3.9 (dd, 2H, 2xNCH), 4.6 (d, 1 = 15 Hz, 2H, 2xCOCH ), 

277 5.35 (d, 1 = 15Hz, 2H, 2xCOCH), 6.6 - 7.7 (m, 12H, Ar-H ), 8.25 
(d, 1 = 8.75 Hz, 2H, peri-proton) 

IH NMR : 3a was recorded in TFA; 3b, 4a,4d,4e and Sc were recorded in DMSO-d6 ; 3c,3d, 3c, 4b, 4c and Se were recorded in 
CDC1); Sa was recorded in TFA and H2O 

FAB Illass : 4c ; 709 (M+ + H, 94%) and Sc ; 637 (M+ + H, 35%) 

procedure. To a mixture of 3 (1 mmole) and 
potassium carbonate (3 g) was added ch loroacety l 
chloride dropwise in acetone (70 mL) at room tem­
perature for 2 hr and filtered. Acetone was removed 
under vacuum fro m the filtrate, and water (10 mL) 

was added to the residue. The product 4 that separated 
out was filtered, dried and purified either by repeat­
ed ly washing with hot solvent (4b, ethanol), or by 
column chromatography over neutral alumina column 
(- ISO mesh) using benzene (4c, 4d and 4e) or 1:1 
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benzene-ethyl acetate (4a) as eluents. The characteri­
sation data of 4a-e are given in Table I. 

[Bis-( 4-(3-methy 1-4-oxo-3H -q uinazolin -2-yl)-2-
oxo-azrtidin-l-y I) ]benzene/biphenylJdiphenylmeth­
ane S : General procedure. Compound 4 (1 mmole) 
was dissolved in DMF (5 mL) and potassium carbon­
ate (2 g) was added to the solution. The reaction mix­
ture was stirred at room temperature for 2-4 hr and 
filtered. The filtrate was poured into water (60 mL). 
The product S that separated out was filtered, dried 
and purified by recrystallisation from DMF (Sa) or by 
column chromatography over neutral alumina (-150 
mesh) by using benzene (Se) or 1: 1 benzene - ethyl 

acetate (Sc) or repeatedly washing with hot solvents 
(Sb; ethanol, Sd; DMF). The characterisation data of 
Sa-e are given in Table I. 
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