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Abstract The reaction of 2, {=dichloroquinazoline with N-methyl-~
pyrrolidine gave N-{2-chloro-j4-quinazolinyl)-N-methylpyrrelidiniunm
chloride, which was heated to give 2-chloro-4-(N-methyl-4-chloro-

butylaninc)gquinazoline and reacted also with weter in the presence

of excess N-methylpyrrolidine to give a stable zwitter ion, 4-(lJ-

methylpyrrolidino)-2-quinazolinolete.

In the preceding paperéﬁ"j%ne of the authors has reported that the reaction of 2,4-

{1H, 3H)-quinazolinedione (1} with N-alkylaminopyrrolidines (2) in phosphoryl chleride

undergoes readily a von Braun type reaction through the formation of 4-oxo-3,4-di-
hydro-2-gquinazolinyl dichlorophosphate and N-{4-oxe-3,4i-dihydro-2-quinazolinyl)-N-
alkylpyrrolidinium chloride in sequence, which decomposaes te give 2-(N-alkyl-4-

chlorobutylamino)-4-chloregquinazoline (3),
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To extend the scope of these reactions, compound g/was used as a nucleophile, in an
attempt to convert the chlorine at the 4=position in 2,4-dichlorogquinazoline (4) to
an H-alkyl-A-chlorobufylamino group and to prepare 4-(¥-alkyl-4-chlorobutylamino}-
2-chloroquinazoline {5), which was an isomer of zf

In the hope of obtaining E} i/was allowed to react with 4 molar eguivalents éf N~-
methylpyrrolidine (éa)-in acetone. However, the product obtained was not 2-chloro-

4-(¥-methyl-{-chlorobutylamino jquinazoline (5a), but N-{2-chlorc-4-quirazolinyl)-H-
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methylpyrrolidinium chloride (6), np 88-90°(dec.). When compound § was stirred at
95-100° for 1 h, compound 25 was obtained. On the other hand, the reaction of Q
with water in the presence of excess Ef gave a stable 2witter ionm, A—(ﬁ-methyl—
pyrrolidine)-2-quinazolinclate (7).

The structure 2§ was confirmed on the hasis of UV, 1H-NMR, mass spectra and elemental
analysis data, These data are given in experimental section.

The molecular formula of Z was determined to be 013H15N30 on the basis of its ele-
mental analysls data and MS t, m/er 229). Compound 7 showed a cheracteristie Tq.
HMR spectrum (in CDCIB). which indicated the presence of an N-methylpyrrolidinium
nmolety (§: 1.95-2.36, 4H, m; 3.26-3.67, 2H, m; 3.45, 3H, s; 4.69-5.06, 2H, m). On
the other hand, the 'H-NMR spectrun observed in D,0 {§: 1.60-2.35, 4H, m; 3.15-3.76,
2H, m: 3.25, 3H, s; 3.90-4.35, 2H, n for N-methylpyrrolidinium moiety) was markedly
different from that observed in UDCl,. This fact suggests that compound 7 is hydrated
with D,0, The IR spectrum of 7 indicated that it has no hydroxyl and carbonyl groups.
On the basis of these data, the structure Z/was considered %o be a zwitter ion,
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4- (N-methylpyrrolidino}-2-quinazolinolate, which was also supported by the C-NHR

spectrum as shown in the experimental section.
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Then, compound % was allowed to react with N-ethylpyrrolidine (2b) urder a similar
reaction conditions as described for é; Howeveér, intermediary quaternary ammonium
chloride was not isolated and 2-chloro-4- (N-ethyl-4-chlorobutylamino)quinazoline (5b)

was cbtained directly.

To investiéate further the scope and limitations of this type of reaction, the study
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was extended to include the use of other N-alkylpyrrolidines such as N-propyl- (2c),
N-butyl- (2d), N-iso-butyl- (2e), H-sec-busyl- (2f) and N-tert-butylpyrrolidine {2g).

The resultis are summarized in Table I,

Table I. Yields (%) of Isolated Products from the Reaction of 2 with 4,

N._CI
T
-~
R-NeH,),Cl
5
L ™4
5 R Yield (%) i R Yield (%)
58 Me 67.6 5¢  iso-Bu 83.6
iE Et 85.5 5f sec-Bu o]
-~
25 Pr 89,0 ;5’ tert-Bu 0
id Bu 89,7
#) Yield from 6.
s

From these results, it becomes apparent that the resction of i/with 23 produces

stable quaternary ammonium chloride (6) and decomposes to give 5a and reacts

&
also with water in the presence of a base to give a stable zwitter ion. However,
a bulky amine, such as %E, %&, ag or %e, is allowed to react with A! the quaternary
apmonium salt formed decomposes immediately to give 4-(N-alkyl-i4-chlorobutylamino)-
2-chloroquinagolines {(5) in good yields. An even bulkier amine, such as 2f or ag,

can not react with 4 any nore.
Cand

EXPERIMENTAL

General Procedure for 5 ~——— A mixture of il(E.OO g) and 4 molar equivalents of 2

in acetone (50 ml) was refluxed for 2 h. After the excess of giand acetone were
evaporated off in wvacuo, the residue was dissclved in chloroform (50 ml), The
extract was washed with water and then dried over magnesium sulfate. The chlorofcrn
layer was concentrated toc give a pale yellow oil, which was subjected to silieca gel
column chromatography. Elution with toluene gave 4-(N-alkyl-/-chlorobutylamino)-2-

chlorequinazoline (5). The results are summarized in Table II.

2-Chloro- 4= (N-methyl-4-chlorobutylaminolquinazoline {5s) Compound 6 (1.00 g)

was stirred at 95-100°C for 1 h to give 0.67 g (67.0 §) of 5a as colorless needles,

mp 67-69°C. The 'H-NMR and mass spectral data are listed in Table II.
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Table II. 4={N-Alkyl-j-chlorobutylamino)-2-chloroquinazolines

Compound Ko. mp (°C) . MS M*) n/e Va_wMe (8 ppn in CDGlB)
Sa 67-69 © 283, 285, 287 1.50-2.31 (44, m, CH,yx2), 3.37-4,10(4H,x,
CH2x2).3.38(3H.S,CH3).7.95~8.2U(LH.m.
Ar-H).
5b 62-65 297, 299, 301 1.36(3H,t,ca3).1.30-2.42(4H,m.CH2x2),
2.92—4.00(6H.m.CH2x3),6.92—8.01(AH,m,
. Ar-H).
5¢ £1-62 311, 332, N5 0.98(3H,t,CH3).1.37-2.30(6H.m.CH2XB).
3.15-4,21(6H,m, CH,x3),7.04-7.85(4H,n,
Ar-H).
54 38- 40 325, 327, 329 0.95(3H,m.GH3),1.11~2.51(8H,m,GH2x4).
3.12-4.21(6H,m, CH,x3), 6,94-8, 02(4H, m,
. Ar-H).
Se 48-50 325, 327, 329 0.88(6H,d.CH3x2).1.29-2.45(5H,m.CH2x2

and CH},3.36(2H,t,CH,),3.55(2K,d,CH,),
3.76(2H, t,CH; )4 7.15-8,06{4H, n, Ar-H).

4-(N-Hethylpyrrolidine)-2-guinazolinclate (7) Compound 2{(1.00 g) was allowed

to react with water (1 ml) in the presence of gs (3.00 g) in acetonitrile (30 ml}
at 25-30°C for 5 h., The resulting mixture was concentrated, and the residue was
recrystailized from acetonitrile to give 0,36 g (42,0 %) of 7 as colorless needles,
mp 182°C. TH-NMR (GDCL,): 1.95-2-36 (48, m, CH, x 2), 3.26-3.67 (2H, u, CH x 2),
3.45(3H, s, CF4), 4.69-5.06 (2H, m, CH x 2), 7.23-7.70 (3H, m, Ar-H), 8.,20-8.38
(1H, br 4, Ar-H), 'H-NHR (D,0): 1.60-2.35 (4, m, CH, x 2), 3.15-3.76 (24, um,

CH x 2), 3.25 (3H, s.-CH3). 3.90-4.35 (2H, =, CH x 2), 7.00-7.40 {3H, m, Ar-H),
7,71-7.90 (1H, br d, Ar-H). 2C-NMR (CDC1;): 272.6 (s, €-2), 158.7 (s, C-4), 125.5
(d, C-5), 124.0 (d, C=6), 131.1 {d, C-7), 125.3 (d, ©-8), 121.2 (s, C-4a), 149.2
(s, C-8e), 50.8 (g, N-0Hj), 62.1 (t, NQ b2 (e, ).
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