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A CYCLISATION REACTION OF 2-CYANOMETHYLBENZOTHIAZOLE

WITH ACETYLENIC COMPOUNDS WIA MICHAEL ADDITION

*
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Abstract - 2=-Cyancmethylbenzothiazole (l) reacts with acetylenic
compounds QE) undar the influence of base in Michael fPashion
followed by cyclisation te afford fusad pyrido[2,1-€]banzothia-
zole (E&Q) in excellent yields, The procducts wers characterized

through elemental and spactral analyses,

In 2-alky) group of benzothiazcles the proton attached to the alkyl carcbon
atom are significantly activated and can be easily abstracted by baseaﬁ.
The C-2 methylene group of benzothiazole undergoes Michael addition with
OC,F-unsaturated ketones to yield open-chain productsz. 2=Cyanomethylbenzo-
thiazole (1) conveniantly condenses with arylaldehydes to give olefinic
campcundsS. There are sporadic reports to reaction of dgp-unsaturated
nitriles with 1 afferding a fused benzothiazale4. Acetylenic compounds are
unigue in their behavigur5 as dienaphile as wall as Michael acceptars in
organic synthesis. It is signpificant to note that benzothiazole reascts with
dimethylacetylenedicarboxylate (OMAD) through zuittsrionic intermediate
triggered from hasic-nitregens. Im this study we report n base catalysed
reaction of 2-cyancmethylbenzothiazele with differently substituted acety-
lenic compounds whers tha reaction is initiated From carbanion at 2-alkyl

group instead of the basic nitrogen atom.

€quimolar quantitiss of 2-cyanomethylbenzothiazele (1) and dimethylacety~
lenedicarboxylata { OMAD, ZE.) uere stirraed in methancl at room temperaw
ture in presancs of a catalytic asmount of triethylamine for 1 h } subse-
quent work-up affordad Sﬁcarbmathoxy-d-cyanopyridn[é,1-%]benzothiazal-1-one

(38) as ysllow crystals, mp 224-226"C (from DMF) as the sale product, The
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compound was identified through spectral and eslemental analyses, The IR
spectrum of ;g in KBr showed absorption bands at 2200, 1725 and 1670 cm-1,
which were assigned to cyano, ester carbonyl and conjugated cyclic keto
groups, The 1H NMR of ;g showed signal for ester methyl protons at 83.95
and a ons proton singlet signal at 87.15 assignable to C=2 proton at the
fused pyridone ring., Tha multiplet appeared at 8?.60-9.20 integrating for
four protons were assigned to aromatic protons of 3a. The mass spectra
showed molscular ion at m/z 284 (M*) as the base peak followed by fragmenta-
tion ion paaks at mfz 256 (M'=CO) and at m/z 225 (M+-CD-UCH3). The reaction

of Ql} with ethylphenylpropiolate (EE) and ethyl propiclate (Zs) gave

f
N ¢ EtaN/CHOH N )R,
M-cHpen + > =(
) ] S
Ry
1 2 Ph ;l
N o
a, R, = R, = COOCH, N _Y)C-Ph R, = COOCHg
b, R, = Bh j R, = COOC,H, CN b, A, = Ph
C, ﬂ.' = M H RZ = CODCZHS 4 Gy Rz = H
P~
4, R, = R, = COPh
e, R, =R, = Ph
£y Ry =H 3R, = Ph.
Table
Compd . Mp Yigld IR fmax m m/z v R (cocl/Tms)
% (#%) em=1 (%) ® pom
3z 225-278 B5 2200,1725, 2e4{100) 3.9553, SH},
1670, 256 23.23 7.15{(a, 1H},
225{62.3 7.60-5,20{m, 4H),
3b 270-272 g0 2205, 1680, 302?84.&3 6.52{s, 1H},
{(dec.) 274(54.5 7.50-0,25{m, 7H),
3c 205207 55 2200,1675. 226(100) 7.05=9.10(m, GH).
(dec.) 198(40.5)
4 213=215 90 3450,2156, 40853.3) 7.1555, 1H;,
1670. 381(51.3) 7.40(s, 1H),

7.45=-8,30(m, 14H),

All compounds gave satisfactory micrcanalytical data,
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d-cyano-3—phanylpyridn[é,‘!-b]benzothiazol—‘l-ons (}3} and 4-cvano-pyrido
[2.1-%]benzothiazol-1—ona (25) in good yields. But the reaction of (l)
with dibenzoylacstylene (EE) gave hydroxy derivative, i.s. 3~benzoyl-d=
cyano-1,1-(hydrnxyphsnyl)pyridu[z,1-b]benzathiazola (4) in excellent yield
( Tabla ).

Regarding the machanism of this reaction it is propossd that the basgse
induced carbanion at the 2-alkyl position adds to the acetylene compounds

in Michael fashion followed by rearrangement and cyclisation to form 3 or 4.

| 2
COR R-C N
N, © C N COR
VNP e QI
S CN i S

COR

HO 3

Ny _H-coph N{ _H-COOMe
S CN [::::[:S CN

A 2

Diphenylacetylene (gg) and phenylacetylene (gﬂ) which are devoid of
ot =carbonyl group, did not react with Ql) under the identical conditions,

thus imparting further support for Michael typs of reaction mechanism,.
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