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REACTION OF ISOQUINGLINIUM YLIDS WITH KETENETHIO-
ACETALS

Faculty of Pharmaceutical Seiences, Nagasaki University

1-14 bunkyo-machi, Nagasaki 852, Japan

Reaction of isoquinolinium ylides with ketene-
thioacetals gave isoquinolinium allylides,
pyrrolo[2,l-a)isoguinolines, and imidazo[2,1-a]-

isoguinolines, in fairly good yield.

In our previous paper, we have reported that the reaction of
ketenethioacetals, 1-[2,2-bis(methylthio)vinyl]pyridinium
iodides, with the active methylene compounds gave pyridinium

allylides in good yield.l)

Here, we wish to report the main
reactions of isoquinolinium ylides with the typical ketene-
thicacetals.

The reaction of isoguinolinium salts (Ia, b, ¢} with ketene-
thicacetal, 2—cyano—3,3—bis(methylthio)acrylonitrilez), in the
presence of powdered potassium hydroxide in dimethyl sulfoxide
at room temperature under stirring for 2 - 3 hr gave iso-

quinolinium allylides (IITIa, b, ¢} in good vields, respectively.
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This reaction also occurred in the presence of triethylamine
as a base in ethanol under refluxing for 1 - 2 hr to form iso-
quinoliniuvm allylides (IIIa, b} in 30 - 50% yield. These N-
allylides were characterized by analytical and spectroscopic
data. However, the reaction of Ia with 2,3-dicyano-3-methyl-
thicacrylonitrile, which was prepared by the reaction of IT
3}

with sodium cyanide in dimethyl sulfoxide™’, did not give an

isoguinolinium allylide, but a cyclized and decyanated product,
ethyl 1,2-dicyanothiopyrrolo[2,1~a]isoquinoline—3—éarboxy1ate

(IV) in 68% yield.
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w colorless
needles
R Yield mp leﬁngnm(loga) TR(KBr) cm” T
IIIa COOEt 62% 146° 232(4.50),364(4.15) 1685 (C=0)
470(3.58) 2160,2170 {CK)
b CooOMe 67% 197° 233(4.71),362(4.28) 1670 (C=0)
465(3.79) 2140,2160 (CN)
¢ COPh  25% 250° 232(4.73),320(4.09) 1630 (C=0)
407(4.24) 2180 (CM)

— 940 —




HETERQCYCLES, Vol. 4, No. 5, 1976

When Ia reacted with 1—ni£ro—2,2—bis(methylthio)ethylene4) .

in the presence of potassium carbonate as a base in dimethyl-
formamide on a boiling water bath, an isoquinolinium allylide
system compound did not give but yellow needles of mp 121o in
45% yield. This compound was found to be ethyl 2-methylthio-~
pyrrolo[2,l-alisoguinoline-3-carboxylate (Va) which was
identical with the authentic sample synthesized by the reaction
of 3—ethoxycarbonyl—2—methyithiothiazolo[2,3~a]isoquinolinium
sulfate with acetophenone.E) Similarly, Ia and ¢ reacted with
l-nitro~-2,2-bis{methylthio)ethylene to form 3-substituted 2-
methylthiopyrrolo[2,1l-alisoquinclines (Vb, ¢}, in 15% and 22%

yvield, respectively.

X xT, Mes. X205 N r
[:::I:;£L~cn R ¥ Mes-C=CHNO, T T | _ih-EoceStie
2 CH N02
la,b,c S~

R mp
Va COOBt 121

b CcooMe 1377

¢ COPh 140

Next, under similar condition previcusly described, the
reaction of Ia with N-bis{methylthio)methylene-p-toluenesulfon-
)

amide6 gave colorless needles, mp 154°, in 78% yield. This
compound was found to be a cyclized product, ethyl 2?methylthio-
imidazo[2,1-ajisoquinoline~3-carboxylate (VI) from micro

analysis and spectral data. Although, N-bis(methylthio)-
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7) reacted with Ia, b, ¢ in a similar manner

methylenecyanamide
to form only isoguinolinium heteroallylides (VIIa, b, c¢) in

good yields.

Xy ~
MeS Et3N
~C=N- —
Ia + MeS’C N-Ts EE—EEBE > N: LCOOEt IN]ICOOEt
Ts(’ SMe

- SMe
colorless
vi needles
. B
Ia,b + M8~ nocw -EEéE——+ [,3N—E~3£§—CN
' MeS” in EtOH =
viIa,b
R Yield mp leigganm(loge) IR(KBr)em *
VI 65%  154° 271(4.78),316(3.91) 1685 (C=0)

VIIa COOEt 92% 246° 233(4.75),268(4.13) 1640 {C=0)
310(4.41),425(3.48) 2150 (CN}

b COOMe 48% 228°% 233(4.73),267(4.15) 1645 (C=0)
310(4.38) 2130 (CN)
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