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Abstract — Alkaline treatment of l-[{ethoxyecarbonylmethylthic)-
methyleneamino]- and 1~[(phenacylthio}methyleneaminoeJpyridinium
bromides afforded 3-ethoxycarbonyl- and 3-aroylthiopyrazolo[l,5-al-
pyridine derivatives, respectively, in good yields. The
intermediacy of pyridell,2-d]-1,3,4-thiadiazine derivatives was

confirmed by the nmr follows cf these reactlons.

During the ccurse of our studies on the preparatlon of condensed heterocycles, the
usefullness of vinyl-substituted indolizines and pyrazolec[l,5-alpyridines as
precurseors for such heterocycles was extensively realizedl_é. However, these
metheds can be applied only to the pyridinium salts possessing a 2-methyl or a
2-methylene group. In our recent attempts to prepare 2-(acylmethylthic)-3-
vinylpyrazolo[l,5-alpyridines via the 2-allylidene-1,2-dihydropyridine route? >

from the corresponding 1-[{acylmethylthio)methyleneaminc]-2-methylpyridinium halides
and activated ethoxymethylene compounds, we found a new type of the formation
reactlon of pyrazolo[l,5-a2lpyridine derivatives which was independent of the
presence of such 2-substituents and proceeded via the desulfurization and the
unstable pyrido[l,2-d]-1,3,4-thiadiazine derivatives. In this communication we
wish to report novel format;ons of 2-alkylthio-3-ethoxycarbonyl- and 3-(aroylthic)-
pyrazolo[l,5-alpyridines from the alkaline treatment of 1-[{acylmethylthio}methylene-
amino]pyridinium halides.

The treatment of 1-[{ethoxycarbonylmethylthio)methylthiomethyleneaminolpyridinium

brcemides 1a—c7

with excess potasslium carbonate in chloroform at room temperature
for 1 day afforded 3-ethoxycarbonyl-2-methylthiopyrazolol[l,5-alpyridine derivatives:
2a (75%): mp 102-103 °c, v (KBr) 1671 em™t (Cc=0), & (CDC13) 1.43 (3H, t, J=7.0 Hz,

OCH,CHZ), 2.65 (3H, s, SMe), 4.41 (2H, q, J=7.0 Hz, OCH,CH;), 6.84 (1K, dt, J=7.0,
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7.0, and 1.5 Hz, 6-H), 7.37 (1H, br t, J=9.0 and 7.0 Hz, 5-H), B8.05 (1H, br 4, J=

0C, v (KBr)

9.0 Hz, 4-H), and 8.45 (1H, br 4, J=7.0 Hz, 7-H}; 2b (82%): mp 120-122
1666 cm™> (C=0)3 2¢ (79%): mp 139-140 °C, v (KBr) 1675 em = (C=0), all as pale
yellow needlesa. On the other hand, similar reactions of 1-[(phenacylthio}-

methylthiomethyleneamineJpyridinium bromides 1?—%7

gave the products, 3-aroylthio-
2-methylthiopyrazolo[1,5-alpyridines: 3a (77%): mp 136~138 ®c, v (¥Br) 1668 em™L
(c=0), & (CDCl3) 2.67 (3H, s, SMe), 6.76 (1H, dt, J=7.0, 7.0, and 1.5 Hz, 6-H),
7.0~8.3 (7H, m, 4-H, 5-H, and phenyl protons), and 8.47 (1H, br 4, J=7.0 Hz, T-H),
3b (72%): mp 94=95 °C, v (KBr) 1667 em™ (C=0); 3c (68%): mp 126-128 °C, v (KBr)
1675 em T (C=0); 3d (87%): mp 158-160 °C; 3e (64%): mp 136-138 °C; 3¢ (73%): mp
162164 0C, respectivelys. Furthermore, the tle follows of these reactions
indicated that compounds 2a-c and Ja—f were seccndary products derived from certain
substances which were generated rapidly at the early reactlion stages. Since these
intermediates were too unstable tc be isolated in usual manner, the reactions of
salts }g—g in deuteriochloroform using DBN as a base were monitored by nmr and the
formation cf two isomers of U,4a-dihydropyride[1,2-4]1-1,3,4-thiadlazines 5a-c could
pe detected. For example, the nmr spectrum of 5a showed the proton signals at &
2.45 (3H, s, SMe), 4.56 (1H, br t, J=7.0 and 6.0 Hz, 7-H), 5.15 (1H, br d, J=9.0 Hz,
5-H), 5.80 (1H, br t, J=9.0 and 6.0 Hz, 6-H), and 6.52 (1H, br d, J=7.0 Hz, §-H),

together with the signals at § 2.41 (3H, s, SMe), 4.64 (1H, br t, J=7.0 and 6.0 Hz,
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7-H), and 6.48 (1E, br d, J=7.0 Hz, 8-H) attributable to the minor isomer’.

The structures of products 2a—¢ were smoothly determined by means of thelr physical
and spectral inspection and by comparison wlth the samples prepared 1ndependently10.
The slgnals due to the skeletal protons in their nmr spectra were always in the
aromatic regicn (é 6.5-8.5) and their chemical shifts and the slgnal patterns were
close to those of known 3—alkoxycarbony1pyrazolo[1,5-§}pyridine derivativesll’12.

On the other hand, the structures of 3a—f were confirmed on the basis of the

structure of 3e determined by 1ts X-ray analysls as well as the spectral similarity

to 39 The structures of §§_E were determlned by thelr nmr spectral comparisons
with those of 3,3a~dihydropyrazolo[1,5—§]pyridinesl2 and 1,9a-dihydro-2H-pyrido-
13,14

[1,2-p]-as-triazines
Although detalled mechanisms of these reactlons are still unclear, the structural
features of EQ—E and §§“f and the detectlon of dlhydropyridothiadiazines Eg—g
suggested strongly the intermediacy of non-aromatic pyridothiadiazines § and their
cyclized thiiranes Z, which may be converted then to gg—g via the desulfurization'
and to 3a—f via the opening of the thiirane ring with the aroyl migration®>.

Further mechanistic conslderatlion for these reactions is now in progress.
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