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Abstract The reaction of 2-chloro-4-methylthioguinazoline

with alkylamines in dimethylformamide afforded 2,4-bis{methylthio)-,
2-alkylamino-4-methylthio-, 4-alkylamino-2-chloro-, 4-alkylemino-
2-methylthio-, and 2,4-bis(alkylamino)quinazoline. The relative
easiness of displacement of the chlorine and/or the methylthic

group in 2-chloro=-4~methylthicquinazoline depended cn the bulki-

ness of alkylamines.

In the course of researches on quinazoline derivatives showing herbicidal
activity, the displacement reaction of 2—chloro—A—methylthioquinazolin; %1) with
alkylamines has been studied.

The reaction of l/With ethylamine in dimethylformamide at 80-85°C for 20 min
gave 2,A-bis(methylthio)quinazoliné”(Q), 2-gthylaminc-4-methylthioquinazoline (3a)
as colorless needles {mp 79-80°C}, 2-chloro—L—ethylaminoquinazolinég%Aa), t-ethyl-
amino-2-methylthioguinazoline (5a) as colorless needles (mp 149-150°C), and a trace
amount of 2,A—bis(ethylamino)quinazolinég%éa).

Compounds 2§ and 25 had the same molecular formula, Cq1qHq3N3S, and their PMR
spectra indicated the presence of an ethylaminc {§: 1.12, 3.30-3.80 for 23 and 1,22,
3.40-3.87 for 23) and a methylthio (&: 2.56 for 23 and 2.57 for 23).

In order te differentiate clealy the structures of ;3 from ge, these compounds
were desulfurized with Raney nickel, respectively. Compound ;3 afforded 2-ethyl-
aminequinazoline {7) as colorless needles (mp §6-97°), on the other hand ﬁa gave
4-ethylaminoguinazoline (8) as colorless needles (mp 149-150°C)}} From thess data,
the structure of E& was confirmed to be L-ethyl&mino—2—methy1thioquinazoline,‘l and
;3 were ascribed to Z-ethylaminoquinazeline and 2-ethylamino-Zi-methylthioquinazoline
ag isomeric compounds of E'and 23, respectively.

Compound %E showed characteristic UV absorption maximum at 362 nm, on the other
hand 5a had an absorption at 328 nm. By comparing their UV spectra, the isomerie

relation between 2-alkylamino-j-methylthiequinazolines {2) and 4-alkylamino-2-methyl-



thioguinazoline (5) can easily and unequivocally be differentisated.
Tc investigate the scope and limit of this type of reaction, the study was ex-
panded to the use of other alkylamines (e.g., butylamine, dimethylamine, dipropyl-

amine and diisopropylamine). The results were summarized in Table I and IT.
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Table I The Reaction of 2-Chloro-4-methylthioquinazeline with

Alkylamines
Amines Reaction Conditions Products and Yield (%)
RIRRNH Time {(h) Temp (°C)
EtNH2 1/3 85 2{2) 3a(38) 4a(54) 5a(3) 6a(1)
BuNHz 1/3 85 2(6) 3®v{34) 4b(33) 5b(9) 6b(3)
MaoNH 1/3 85 2(5) 3c(26) 4c(35) 5e(13) 6e(1)
PrglNH 3 reflux - 3d(92) - - -
iso-PrzNH 3 reflux - - - - -

Table II UV Absorption Maxima of % and 2 in Ethanol

3 nm{Emax) 5 nm{gmax)
3a 362(6570) 58 328(8320)
3b 365(5340) 5b 330(6870)
3¢ 370(4420) 5¢ 337(7400)

Primary amines or dimethylamine reacted with the chlorine at 2-posgition and/or
the methylthic group at 4-position in quinazoline ring to afford 2- andfor 4-sub-
stituted quinazeclines. Dipropylamine reacted with the chlorine at 2-position to
give Z-dipropylaminc-4-methylthioquinazoline 29 selectively. A more bulky anine,
diisopropylamine, did not react with l:

Results of these studies show that the reaction of l with alkylamines is af-
fected to a great extent by the bulkiness rather than the basicity of alkylamines.

Some reactions were attempted tc clarify the mechanism for the formation of

the compounds 3;6. The reaction of 2 with butylamine in dimethylformamide at 80-
~ ~
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85°C gave mainly EP. The reaction of 2? with butylamine gave chiefly QP, however
iB did not react with butylamine or methylmercaptide anymcre., Compound 5 did not
react with butylamine.

On the basis of these results, a plausible mechanism fer the reaction of &

with alkyiamines is shown in Chart 1.

Hic
P Me — o+~ 2 —» 5
Me
MeS"™ //¥//
0\
1 —= 4 b

% MeSTNRiR:

i i
L . RiR
P 2 3 6
Me

REFERENGCES AND NOTES

1) H.Meerwein, P.,Lassch, R.Mersch, and J.Nentwig, Chem.Ber., g@, 22£(1956).

2) F,H.S.Curd, J.K,Landquist, and F.L.Rose, J.Chem.Scc., T775(1947).

3) J.R.Geigy Akt.-Ges., Brit.Pat,, 822069{1959)}, Chem.Abstr., 55, 2005d4(1960).
4) The structure of all compounds was established from their analytiecal data of

PMR and UV spectra in addition to the elemental analyses for C, H and N.

Received, 30th July, 1981



