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Abstract - Treatment of imidazelium N-allylides (3a,b) in reflux-
ing xvlene resulted in 1,5-dipolar cyclization to give pyrrecle-
imidazeles (4a,b), whereas heating of N-allylides (3¢,d,e) in re-
fluxing xylene gave the mesomeric betaines, 8-oxoimidazo[1,2-
alpyridiniumides ({5a,b,c}, with 1,6 cyclization. Furthermore,
treatment of the N-amincimidazeclium salt (9) and ketene dithio-
acetal (2c) with potassium carbonate in dimethyl sulfoxide {DMSO}
directly afforded the mescmeric betaine, imidazo[1,2-blpyridazi-
niumide (11). The benzimidazolium salt (12) and diethyl ethcoxyme-
thylenemalonate (2d) were treated with pctassium carbonate in

CHCl3 to also produce the mesomeric betaine, 4-cxobenz(blimidazo-

[1,2-alpyridiniumide (14).

Pyridinium N-allylides and N-vinylimino ylides are well known to undergo thermal
1,5-dipeclar cyclization and aromatization giving the corresponding indelizines and
azaindolizines.1 These restlts prompted us to examine the reaction of pyridinium N-

ylides with ketene dithicacetals for which we have already reported several new

Th

results. With regard to N-vinylimino ylides, it is especially worth noting that

1,6 cyclization has been found in the thermolysis and photolysis of pyridinium §N-

k

vinylimino vylides by Kakehi et a1.1]' On the other hand, 1,5-dipolar cyclization

was alsoc observed for the reaction of imidazolium R-ylides with acetylenes, giving

d

the corresponding pyrroloimidazoles via imidazclium u—allylides.] Furthermore,

Boekelheide described that 1-dicyancmethylimidazolium N-ylide reacted with dimethyl
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acetylenedicarboxylate to give imidazopyridine.2 However, there has been nc report
on the reaction of stable imidazelium N-allylides having two electron-attracting
groups at the 3-position of the allyl group. In this communication we examine the
thermal behavior of stable imidazolium N-allylides (3c,d,e} and show that these
compounds {3c¢,d,e) undergo 1,6 cyclizaticn to afford the mesomeric betaines, 8-oxo-
imidazo[1,2-alpyridiniumides (5a,b,c) via intermediate (17).

The starting imidazolium N-allylides (3a-e) used in the present work were prepared
by the reaction of 1-ethoxycarbonylmethyl-3-methylimidazolium bromide (1) with
ketene dithicacetals (2a,b,c,e} or the ethoxymethylene compound (2d4) in the presence
of potassium carbonate. A scluticon of 3a,b in xylene was refluxed to give pyrrolo-
imidazoles (4a,b)3 with 1,5-dipolar cyclization in 60-63% yields, respectively., It
should be noted that heating of 3c¢,d in refluxing xylene resulted in 1,6 cyclization

giving rise to the mesomeric betaines, 8-oxcimidaze[1,2-alpyridiniumides (Sa,b)qa’b,

in 48-67% yield. Moreover, compound (3e) was heated in refluxing xylene to give 5c4C
with decarboxylaticn. From the molecular formula cof 5b, 5b might have been a possi-
ble structure (7). However, the spectral data of 5b were not in accord with theose of
7 which was synthesized by the reaction of ethyl 1-methylimidazolylacetate (6) with
2d. For example, the proton nuclear magnetic resonance (1H—nmr) spectrum of 5b show-

ed a singlet signal due to C_-H at 8.60 ppm, whereas that of 7 showed a singlet

6

signal asgsignable to C_-H at 8.9%C ppm. The doublet signal due to C_-H in 5b appeared

7 3
at lower field (B.96 ppm} than that for 7 (8.00 ppm), probably because of the shie-
lding effect of the 5-ethoxycarbonyl group in 5b. In additicn, 5 might have been an
alternate possible structure (5'), but the structure of 5 was further confirmed by
the synthesis of compound(ﬁf via desulfurization of 5c. The 1H—nmr spectrum of 8

showed two doublet signals assignable to C77H and C.-H at 6.44 and 7.9% ppm (J=%Hz},

6
respectively. In contrast to the case of 1, treatment of the N-aminoimidazclium salt
(9) and 2c with potassium carbonate in DMSO did not give N-(vinylimino)imidazolium
ylide (10), but directly afforded the mesomeric hetaine, 8-oxoimidazol[l,2-blpyrida-
ziniumide derivative (11)7 in 55% yield. The benzimidazelium salt (12) and 2d were

treated with potassium carbonate in CHCl, to also produce the mesomeric betaine, 4-

3
oxobenz{blimidazol[i,2-alpyridiniumide derivative (14)8 in 13% yield.

The formation of compounds (4 and 5 may be rationalized as outlined in Scheme 3. 1In
the case of 3a,b, the initial step may be 1,5 cyclization to give 16. This step 1is

then followed by elimination of the phenylsulfonyl group (Y} that leads to 4. Pre-

. L. 9 .
vicusly, Kakehil¥ described that the mechanism for the formation of mescionic” pyri-
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dotriazines was confirmed to proceed via isocyanate intermediates {m6s cyclization).

However, we alternatively presume that, in the case of 3¢,d, and e, the intermediate

(17) may cyclize to give 5 via intermediate (18). As for the contribution of 17,

Okamopto

7€M ointed out that the nitration at the d-position of pyridine N-(tri-

nitrophenyl)imine might reflect the high electron density on that position by a

back-donating effect of the negative charge. For the reaction of pyridine 1-oxide,

the same paradox of activation of both electreophiliec and nucleophilic substitutions

in the same structure was described by Ochiai,

The synthesis of mesoionic pyridopyridazines,

n

13 pyridotriazines,1k and triazolopyri-

dazineSWl from N-vinyliminc ylides has been reported. However, the present result

provides the first example of the 1,6 cyclization of N-allylides giving the meso-

meric betaines, 8-oxoimidazol[l,2-alpyridiniumides.
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1

a) For 4a, mp 63°C(60%); H-nmr(CDCl,) & 1.41(3H, t, J=7Hz, CH,CH,), T1.42(3H, t,

3

J=7Hz, CH,CH,), 2.51(3H, s, SCH,), 3.97(3H, s, NCH

4.40(2H, q, J=7Hz, CH

), 4.32(2H, g, J=7Hz, CH,CH,),

3 2

2CH3), 6.74(1H, d, J=2Hz, C2—H), 7.67(1H, 4, J=2Hz, CS_H);
ir{KBr) 1690(CC)}, 1670{CQ) cm_1; uv(EtCH} Jimax{(log ) 258(4.24), 267(4.17),

328(4.38) nm. Anal. Calcd for C14H18N204S: ¢, 54,18; H, 5.85; N, 9.03. Found C(,

54.13; H, 5.85; N, 8.81.

b) For 4b, mp 140°C(63%); 'H-nmr(CDC1,) § 1.41(3H, t, J=THz, CH,CH,), 2.67(3H, s,

2

SCH3), 3.85(3H, s, NCH3), 4,38(2H, g, J=7Hz, CH CH3), 6.80(1H, 4, J=2Hz, CZ—H),

2
7.62(1H, d, J=2Hz, C3—H); ir(KBr) 2200{CN), 1680(C0O) cm_1; uv{EtOHE) Amax(log £)

243(4.30), 317(4.36) nm. Anal. Calcd for C12H13N3OZS: C, 54.74; H, 4.98; N,

15.96. Found C, 54.91; H, 5.03; N, 15.90.

1

a) For 5a, mp 182 °C(48%); 'H-nmr(CDCL é¢ 1.45{3H, t, J=7Hz, CH,CH 2.59(3H, s,

3) 3 3),
,CH), 4.46(3H, s, NCHj), 7.35(1H, d, J=2Hz, C,-H),
8.27(1H, d, J=2Hz, Cy-H); ir(KBr) 2200(CN}, 1695(C0), 1660(CO) em ': uv(EtOH)

SCHy), 4.46(2H, g, J=7Hz, CH

imax{log £) 238(4.13), 244(4.14), 258(4.09), 265(4.10}, 345(4.21). 380{(4.15) nm.

Anal. Calcd for C13H13N303S: Cc, 53.59; H, 4.50; N, 14.42. Found ¢, 53.55; H,

4.44; N, 14.27.

b} For 5b, mp 244 °C(67%); 1H‘nmr(CDCl3) § 1.40(3H, t, J=7 Hz, CH2C§3), 1.42

(3H, t, J=7Hz, CH,CH,), 4.43(2H, g, J=THz, CH,CH,), 4.36(2H, g, J=7Hz, CH

2 2 2
4,.49(3H, s, NCHB), 7.22(1H, d, J=2Hz, CZ—H)r 8.60(1H, s, CB—H), 8.96(1H, d, J=

2Hz, C3—H); ir{KBr) 1680-1710(C0O) cm‘1; uv(EtOH) Amax(log e) 236{4.14}, 255

CHy),

(4.23), 265{4.25), 328(4.29), 342(4.29) nm. Anal. Calcd for C14H16N205: C, 57.53;

H, 5.52; N, 9.59., Found: C, 57.22; H, 5.53; N, 9.44.
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c) For 5¢, mp 97°C({15%); 1H-nmr(CDCl

3) ¢ 1.45(3H, t, J=7Hz, CHZCEB}, 2.43(3H,

s, SCH3), 4.43{(2H, g, J=7Hz, CH CH3), 4.45{3H, s, NCH,), 6.43(1H, s, C,-H}, 7.1

2
(1H, d, J=2.2, C,-H), 8.95(1H, 4, J=2.2, C,-H); ir(KBr} 1670(C0O) em™';  uvi(EtoH)

dmax{log &) 246(4.19), 2062{4.10), 274(4.21), 284(4.36}) 348(4.28), 360(4.32) nm.

Anal. Calcd for C S-1/2H20: c, 52.35; H, 5.49; N, 10.17. Found: C, 52.33;

12114505
H, 5.26; N, 10.09. Ms z/e 275(M").

For 7, mp 138°C(628); 'M-nmr(cDC1,) & 1.41(6H, t, J=7Hz, CH,CH,x2), 4.06(3H, s,

NCH,), 4.35(2H, q, J-7Hz, CH,CH), 4.37(2H, g, J=7Hz, CH,CH,), 6.99(1H, d&, J=

2 2
2Hz, C,-H), 8.00(1E, 4, J=2Hz, Cy-H), 8.90(1H, s, C,-H); ir(KBr) 1720-1700({C0),

1660{CO) cm71; uv{EtOH) Amax{log £} 221{3.86}, 295(3.98), 345(4.08}) nm. Anal.

Calcd for C. , H,.N.O

16929:: Cc, 57.53; H, 5.52; N, 9.58. Found C, 57.15; H, 5.50; N,

14
9.46.

For 8, mp 164-167 C(90% hygroscopic); 1H-nmr(CDCl y & 1.38(3H, t, J=7Hz, CH,CH

3 2 3}'

4.34(2H, q, J=THz, CH,CH,), 4.49(3H, s, NCH,), 6.44(1H, d, J=9Hz, C_-H), 7.16{1H,

2
d, J=2.2Hz, CZ—H), 7.91(1H, 4, J=9%Hz, CE—H), 9.00(1H, d, J=2,2Hz, CB_H); ir (KBr)
1690(CO) Cm—1; uv{EtOH) Amax(log £) 232(4.02), 244(4.00), 260(4.05), 307(3.75),

344{4.32), 355(4.38) nm. High-resclution ms: 220.0854(M+, (o)

11H12N203 requires
220.0848).
For 11, mp 227°C(55%); WH—nmr(CDClB) & 2.53(3, s, SCH3), 5.89(2H, s, CH2), 7.36
{5H, s, Ar-H), 8.06(1H, d, J=2Hz, CZ—H or C3—H); §.16(1H, d, J=2Hz, CZ_H or C3—

H); ir{KBr} 2200(CN), 1580(CO) cm_1: uv{EtOH) Amax(log =) 246(4.51), 258

(4.23), 267(3.88), 314(4.78), 325(4.14)} nm. Anal. Calcd for C N,05: C, 60.80;

1581 2M4
H, 4.08; N, 18.91. Found C, 60.66; H, 4.13; N, 18.70.

For 14, mp 262°C{13%); 'H-nmr(CDCl,) § 1.44(3H, t, J-7Hz, CH CHy), 1.46(3H, t,

2
CH,}, 4.45(2H, g, J=7Hz, CH

3

J=7Hz, CH.,CH 4.44(2H, g, J=7Hz, CH

2 3}’ 2
S, NCH3), 7.24-7.72, 8.42-8,53(4H, m, Ar-H), 8.56(1H, s, C

,CH),

-H); 1ir{KBr) 1680-

4.72(3H,
2
1740(CQ) cm_1; uv({EtCH} Amax(log €) 232(4.21), 250(4.12), 283(4.30}), 288
t4.33), 318{(3.86), 330{(3.86)}, 362(3.86), 384{(4.12), 403(4.14) nm. Anal. Calcd for
CrgHigN,05: C, 63.15; H, 5.30; N, 8.18. Found C, 62.82; H, 5.30; N, 8.19.

The term 'mescionic' should be restricted to the five-membered heterocycles and
the use of 'mesomeric betaine' is recommended for the six-membered compounds.
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