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Abstract--The syntheses and 1,3-dipolar and Michael type cyclo-
addition reactions of 1,2-aromatic ring-fused 3-cyanoindolizines
such as benzo[clpyrrelo[l,2-a]pyridines, 1,3-diphenylthienc[3"',
4':3,4]pyrrole[1,2-a]pyridines, and 1,4-diphenylpyrido[l',2':1,

2]pyrrolo[3,4-d]pyridazines are described.

Bicyclic bridgehead-nitrogen centaining heterocycles 1like indolizines1 and aza-
pentalenes2 whose resonance hybrids involve an ylid structure could serve as a bi-
cycloimmonium ylid. Indeed, we have found that 1,2Z-unsubstituted 3-cyancindolizines
undergo both/either 1,3-dipolar and/or Michael type cycloaddition to electron de-
ficient acetylenes to afford the cycl[Z2.2.3]azine and/or cycl[Z.3.4]azine systems.3
Annulation of carbo- or hetero-aromatic nucleus to indolizine at 1,2-positions is
expected teo activate 3-cyancindel:izines by means of aromatic stabilization in favor
of azomethine ylid structure. Here we describe preparation and some cycleaddition
teactions of 3-cyanoindolizines fused at 1,2-positions by benzene, thiophene and

pyridazine ring.

AL Benzo[a}indolizines4

Reactien of pyridinium dicyanomethylid (13) with benzyne,S generated from an-
thranilic acid and isc-amyl nitrite, gave 6-cyanobenzo[alindolizine (23)6 in 35 %
yield. Similar 1,3-dipolar reactions of 4-methyl-, 4-phenyl-, and 4-benzoyl-
pyridinium methylids (lg-g) produced the corresponding 6-cyanobenzo[a]indelizines

(EE: 12 &%, ;5: 10 %, 2d: 24 %) aleong with benzolalisoindolo[l,2,3-cd]indolizines as

s
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of CH30CH,CHoOCH3 eN
¢)) 2
cmr pmr
) R Mp{*C) Viem=l) C-8
P H  126-128 2170 86.1 8.14-8.26 5.50-5.68
Iy CH3 149-150 2180 84.9 2.45 6.8-7.6 7.69 7.90 8.27
S CgHg 154-155 2220 858 7.16-7.92 8.18 8.33 8.60
L CoMsCO 216-217 2220 — 72760 819 8.61 86

a minor product.7 As expected, the C-6

13

C resonances are at considerahly higher

field than those (C-3 in this case) of the 1,2-unsubstituted 3-cyanoindolizines,8

thus suggesting more carbanionic character of the azomethine carbon. Indeed, these

6-cyanobenzo[alindolizines (2a-d

readily underwent 1,3-dipelar cycloaddition onto

dibenzoylacetylene giving the corresponding 1,2-benzocycl{Z.2.3]azines (3a-d) in

R R
\" — PhCOCECCOPH 0
N A rt.or 4/ PhH
CN
PRCO  COPh
(2) 3
3 R % Mplc) My (em) pmr (CDC 3)
a H 82 214-215 399 1640(br} 6.98-7.90(m, 12H)
~ (r.t. 46 h) 7.94-8.42{m, 5H)
b, CHy 82 256-257 413 1655 2.82 (s, 3H)
{rt. 24h) 7.01-7.84 (m, 12H)
7.90-8.53{m, 4H)
¢, CgHs 69 227-228 475 1657(sh] 7.23-8.21(m, 19H)
(r.t. 24k} 1630(br)  8.42 (s, 1H)
8.63{d, J=3.6Hz.1H)
d CgHsCO 59  248-25t 503 1660(sh} 7.07-8.60 (m, 19H)
{4 5.5h) 1650({br)  8.70 (s, 2H)
1624

good yields. Treatment of Ja with PySyy in pyridine produced a new 18 w

thiophene svystem {4)9
~~t

in 32 % yield. This system was almost inert to dimethyl

acetylenedicarboxylate (DMAD), therefore {i} being assumed to be a major contributer

— 1526 —




HETEROCYCLES, Yol 20, No 8, 1983

(32)

to the ground state, though steric factors can not be neglected.
B. Pyridazino[4,S‘a]indolizines10
1,3-Dipolar reactions of l&:é with dibenzoylacetylene afforded the 1,2-dibenzoyl-
3-cyanoindolizines (gg-g),ll treatment of which with hydrazine gave the 6-cyano-

1,4-diphenylpyridazinof4,5-alindolizines (Zg—d) in good yield. 7a with DMAD
~ ~

P
=0
R@ PhCOCECCOPh R@j}c‘p HaNNH3-H,0
A
WeLN pasc, Aftoluene AN Ph 4 / EtOH-PhH
e (6) (7
R Mpe) M yiker) %
H 284-286 346 2205 1625 87

CHj 284-286 360 2190 1640 85
CgHg 278-282 422 2175 1630 g1
CgHsCO  245-247 450 2205 1630 g5

P 1S

produced the 1:2 adduct1? in 43 % yield, whose structure is supposed to be (8).

(E = COOCH3)
Ph Fh
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. i s 3
C. Thieno[3,4-a]1ndohz1ne51

P4810 treatment of QS in refluxing pyridine gave a new nonclassical thiophene,

5-cyano-1,3-diphenylthieno[3,4-a]indolizine (9)'* albeit only in 3 § yield.

Ph
‘C'—'O
0
@i}c: W10 N
>N Ph 4 /pyridine
CN 2h
(63) )

Such a system offers an interesting possibility for the development of two kinds
of 1,3-dipolar forms, an azomethine ylid (ﬁ) and a thiocarbonyl vlid QE) within
the fused ring system.15 DMAD underwent cycloaddition with EL in refluxing
toluene to afford the dehydrocyanated 1:2 adduct (;g)lﬁ along with a trace amount

of the dehydrocyanated 1:1 adduct,l7 pessibly (11),
T

Ph
. Ph
— Ph P s
\_ ST DMAD E Ph ¢ =
b E Ph
4 / toluene E
CN Ph E E
(9 (10) (11)
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