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Abstract : New heterocyclic compounds, indolizine derivatives, were prepared by 3+2 dipolar
cycloaddition reactions. These compounds were synthesized by the reaction of 2-(2'—pyridyl)-

V\\Jﬂrhnlnm_vhdpc 5-8 with Almpfhv] acetylenedicarboxvlate or ethyl nropiolate. The structure of the
pyriéinium 0 Gimeld aClyiCNCaICarooxy atd Or Culy: pr y Giatle, 10l Strudiure oI ine

new compounds was established by elemental analysis (C,H,N) and IR and "HNMR spectral methods.
© 1998 Elsevier Science Ltd. All rights reserved.

Introduction

Thara ara manv rafarancac in tha litaratira 1-9 ralatad tn tha surlaadAditinn raastinng Af runlainmimanninm
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ylides to activated symmetrical or non-symmetrical olefins and alkynes. These reactions are very interesting

This is the reason for which we decided to carryout, for the first time, in the ciass of 2,2’~bipyridyi,

some reactions of 2—(2'—pyridyl)—pyridinium-ylides with dimethyl acetylenedicarboxylate and ethyl

Results and Discussion

Heterocyclic compounds, namely indolizine derivatives, were synthesized by the 3+2 dipolar
cycloadditions of 2—(2'—pyridyl)-pyridinium—ylides 5-8 to dimethyl acetylenedicarboxylate or ethyl

propiolate. 2—(2'-Pyridyl)~pyridinium salts 1-4 were synthesized by reaction of 2,2'-bipyridyl with reactive

[ L 1 P TR R | 10 wit1_ &2 o atmad Tia odts; Lyt
halide derivatives, as previously reported. Y 11des 5—8 were ootalned in situ by t

4 and triethylamine in benzene. Ylides 5-8 have an amphionic structure and can react in the 3+2 dipolar
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Fig. 1.Amphionic structure of 2—(2'—pyridyl)}-pyridinium—ylides

~ Ay

2—(2'

—Pyridyl)—pyridinium-ylides S5-8b react with dimethyl acetylenedicarboxylate to give

cycloadducts 13—16. As figure 2 shows, ylides obtained in situ, very likely form unisolable intermediate

we worked in ambient conditions, it is possible an oxidative dehydrogenation process occurred, too. Finally,

isolable cycloadducts 13—16 were obtained. These products contain a system of conjugated double bonds.

Re R
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12.X=Br 16.X=Br

Fig. 2. Reaction between cycloimmonium ylides and dimethyl acetylenedicarboxylate.

According with the orbital, steric and electronic factors, the cycloaddition reactions of cycloimmonium

ylides to activated and non-symmetrical alkynes could follow, theoretically, two pathways with formation of
regioisomers A or B.S’“ (figure 3). The spectrai analyses put in evidence the obtaining of the regioisomer

A.This is in agreement with the electronic effects from ethyl propiolate molecule. In conclusion we suppose
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cycloadducts 17_19 .
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Fig. 3. Reaction between cycloimmonium ylides and ethyl propiolate

The structures of 13-16 and 17-19 compounds were proved by elemental and spectral methods. The

. -1 s 4 ron - s
IR spectra for compounds 13-16 show absorption bands between 1635 ¢cm = and 1680 c¢m ! which are

with the double bonds of the indolizinic cycle due to steric reasons. The band which appears at lower wave
numbers, 1695-1705 cm™', was ascribed to an esteric carbonyl group (C=O esther k). This band appears at

lower wave numbers due to the conjugation with double bonds in the indolizinic cycle. The conjugation is

yridinic cycle, too. The IR spectra of the compounds 17-19 sustain the structure of type A of

extended to the pyridinic ¢y he IR s

these products. The esteric carbonyl group absorbs at 1695-1700 cm_1 like ky esteric carbonyl group in
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compounds 13-16. If the compound structures had been of type B, the esteric carbonyl group should have
-1

atane hande are nrecent at wave nimhere tween A4S - TASSrm
etong hangds are present at v T ers 1042 - 1030C

o
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absorbed at higher wave numbers. Th
The structure of the compounds 13—16 and 17-19 were also investigated by lI-INMR spectroscopy. For

the compounds 13-16 two singlets corresponding to methylic protons appear: 8=3,88~ 3,83 ppm for the Hy,

‘! ......

protons and 8=3,37 — 3,3 ppm for the Hy| protons. We have estabiished that the doublet of doublets which
appears at 8=849- 842 pnm is assigned to H; proton. This signal appeared at weak field due to the
rr ’ rr r =} id g o= et cax 11ed due 10 ne

carboxymethyl group nearby. For compounds 20-22 there is a clear singlet of the H, proton in the aromatic

region: 5=7,59-7,57ppm. The H; and Hy protons gave a quartet at 6=4,38 ppm, and a triplet at 5=1,39ppm. .

12-14

+

protons was attributed taking into account the literature data available.

The HNMR spectra were obtained on VARIAN-GEMIMI-200 spectrometer and were recorded in ppm

downfield from an internal standard, TMS in CDClI3 . The coupling constants are given in Hertz.

The IR spectra were recorded with a SPECORD-71 spectrometer in KBr.

1

General procedure. 1 Mmol cycloimmonium sait was suspended in 10mi anhydrous benzene. Then 1
mmol dimethyl acetylenedicarboxylate or ethyl propiolate and 1mmol triethylamine (dissolved in 5 ml benzen)
was added with vigorous stirring. The solution was slowly heated and the solvent evapora
The residue was washed with methanol and the resulting precipitaie was picked up by filiration. The crude
product was recrystallized from an appropriate solvent.

Dimethyl 3—benzoyl-5—(2'—pyridyl)—indolizine—1,2—dicarboxylate (13). The product was recrystallized

from methanol and yellow crystals were obtained.Yield 45%, mp 195-196°C. Anal.C4HgN2QOs .Caled. C

Ly 1625 (C=0) katone) 11—1‘!\1‘!\ (CDCI,Y: § -840 (d of d J..=071 =12} 801 (dofd I =402
R]J, LUJT (VT RULUVLIV). BMNIVUN \W/d g o U e U, 746 (W VUL U olig, vgp 7 ge Fasfy UVl (M Ui, xxg, "gI Ty
Joe =1,8); 7,75 (tof d, He, Jed= 7.8, Jer= 7,6 ); 7,68 (d, 2H;, J;;= 8,9 ); 7,55 (d of d, Hy, Jge =7.8, Jar = 1,1
gt L Al k] AN b4 T YLu Ehd I 1 § 3 73 3 N3 13 1 5 vl 5 AN 5 W3 Yuv 3¥3 Ul 5

); 7,5-7,2 (m, Hp, 2H;, Hy ); of d, Hy, Jg="7,6, Jg= 4,02, Jeg=1,1); 7,02 (d of d, He, T, = 7,1, J¢p =

1,2); 3,85 (s, 3Hky) ; 3,3 (s, 3Hk1).

Dimethyl 3—(p-nitro—benzoyl)— 5-(2'-pyridyi)-indolizine-1,2—-dicarboxylate (i4). Recrystallized from

methanol and yellow crystals were obtained.Yield 40%, mp 189°C. Anal. Co4H 9N307 .Caled. C 62,47; H
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4,12; N 9,11.Found C 62,35; H 4,03; N 9,2.IR (KBr, cm -1 ):1745(C=0 ester ky), 1705(C=0 ester k;),1675

T 4
v

=0
ab 7

T =11Q
4 1,10

o) = ¢
ac > “~

C“Ok tone) 1 (CDC12Y: §: 845 (d ofd . T.. \. 7 A
)2 a1 3 g 6,50 1 G 11159 [ PR ity

HINN . 2997 4
FRLUNIVARN | - (LAY 9 Kig, N OJy, Oe& G,

of d, Hg, Jgr =4,02, Jge = 1,76 ) ;7,91 (d , 2H;, J; = 8,9 ); 7,81 (tof d, He, Jer = 7.8, Jeq = 7.6 ); 7,61 (d of d,
Hq,Jac=7.8,Jar = 1,1 % 7.47 (dof d , Hp, Jpa = 9, Joo = 7,1 ) ; 7,1 (q of d, He, Jge = 7,6, Jgg = 4,1, Jgg = 1,1

); 7,09 (d of d, He, Jep =71, Jea = 1,18); 3,88 (s, 3Hky); 3,3 (s, 3Hk;) .

ethvl 3—(n—methoxv —bhenzovl) — §—(2'—-nvri
ety >—{p—methex y —oenzoyl) (s —pyrI

67,26 ; H 4,93 ; N 6,27. Found C 67,5; H 4,70 ; N 6,11. IR (KBr, cm -1 ): 1730(C=0 ester kj), 1700(C=0

PPN AY ‘I 0{\ 7 ol o W PUNRIGII 1‘[7\“[“ T LR L0 "l 71 AL‘J T T T 11 0"/ A g
ester ky), 1680 (C=0 ketone). HNMR (CDCl3):6:8,42(dof d, Hy, Jap

on _ 'Y / 1
8,9, Jac = 1,1 ); 7,97 (dof d, Hy,

Jgr=4,1,Jge = 1,85); 7,75 (tof d, He, Jef = 7,9, Jed =7.7); 7,61 (d, 2H;, J;j= 8,57 ); 7,55 (d of d, Hy, Jge
=77, J4¢=1,1); 7,35 (d of d, Hy , Jp2 = 8,9, Jpc =7 ) ; 7,05 (qof d, Hf, Jge = 7,9,Jfg=4,l,de= 1,1 ), 7(d

ofd, He, Jeb=7.Jca=1,1);6,8(d,2H; ,J; =8,57);3,83 (s, 3Hkp) ; 3,78 (s, 3Hp ), 3,31 (s, 3Hky ).

™ _a .} ‘1 . s o LA 2 /41 ______* 1_ 1\ I iy L 14 3 _ L M _.. 1 ™o _a 11 _ 1
Dimethyl 3—(p —bromo ~benzoyl) —5—(2'—pyridyl) —indolizine—1,2-dicarboxylate (16). Recrystallized

from methanol and yellow dark crystals were obtained. Yield 35 %, mp 240°C. Anal. Co4H19N>Os5 Br. Calcd.
-1
C 58,18, H3,83 ;N 5,65 . Found C 58,34; H3,8 ; N 5,55 . IR (KBr,em  ): 1756 (C=0 ester k3), 1695 (C=0

ester ky), 1655 (C=O ketone). 'HNMR (CDCl 3 ).: 8 : 8,44 (d of d, Ha , Jap = 9, Jac = 1,2 ); 8,02 (d of d, Hg,

Jagr =4, Jge =1,8); 7,79 (tofd, He, Jer=7.9,Jea=7,6); 7,6 (d,2H; .J;j =8,8);7,52(d,2H;, J;; =8,8);

F,I . T,
O G J

=0
s Iipy Jha = 7

T,
o

=7
bc !

-70Q
Y%

\ anfd U I, =70 1. =
Js 15V0 { quxu P37, 3

sllfa-’e 7 Ig

k)

4,Jeq=1,1); 7,05(dofd, He,Icpb =7, Jea= 1,2 ); 3,87 (s, 3Hk»); 3,37 (s, 3Hk)).
Ethyl 3-benzoyl-5—(2'—pyridyl) —indolizine —1—carboxylate (17). Recrystallized from ethanol and water;

A ‘IPIII’\\II nﬂ\lldPT waQ n]‘\ ﬂ;r\Pr‘ Vipld Eﬁo/n mn
£ JULUYY PUTTILL VTG0 VURRLAWA L avi Vo /U, 1y

Found C 74.45: H 4,76 : N 7,5 . TR (KBr.cm™): 1700 (C=Oester), 1655 (C=O ketone). "HNMR (CDCl3): 5 :
8,47 (d of d, HyJap = 9. Jae = 1.4) 8,23 (d of d, Hy, Jgr =4, J ge = 1,6); 7,87 7, 2H;, Jij = 8,6 ) ; 7,85 (t of d,

He,Jea=8,Jer=7.8); 7,7(dofd, Hq ,Jde =8, Jar=1,1); 7,59 (s, Hp ); 7,57-7,4 (m , Hyw , 2Hj , Hp, ;7,13(q

N0 (A AFA LT T. =71 =14) 412 274 ] =772\ 1720 (t
f,U7 \u UL U, 11¢ 4 Jch Iy JCa Ly7F Jy TT,JO ~idr, Jrg Foade Jo L4 JdT7 \4y

{n
M

-
-

N

3Hg, I =7,2).
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Ethyl 3—(p-nitro—benzoyl)-5—(2'—pyridyl)-indolizine-1-carboxylate (18). Recrystallized from

methanol.Yellow crystals were obtained. Yield 65%, mp 155°C. Anal. Co3H7N305.Calcd. C 66,5 ; H 4,09

o

N 10,12 . Found C 66,61; H4,1 ; N 10,21 . IR (KBr, cm ):, 1695 (C=Oester), 1645 (C=0 ketone). "HNMR
(CDCl3): 8:8,49 (dofd, Hy, Jap =9, Jac = 1.4); 8,3 (d, 2H;, J;; =8,8 ) ; 8,22 (d of d, Hy, Jgr =4, Jge =1,6);
8,03 (d,2H;, J;j =8.8); 7,94 (tofd, He,Jea =76, Jer=78); 7,76 (d of d, Hg, Jae =76, Jar =1,1); 7.57 (s

,Hp,)37,54 (dofd, Hy, Jpa =9, Jbe =7) 37,17 (q of d , Hg Jge = 7,6, Jgz =4, Jgg =1,1); 7,15 (d of d , H

s Hps 54

=7,Jca=14); 4,38(q ,2H;, Jis=7,2); 1,39 (t, 3Hg, I, =7,2).

Ethyl 3—(p—bromo -benzoyl)— S5-(2'-pyridil)~indolizine—1—carboxylate (19). Recrystallized from

methanol. Yellow crystals were obtained. Yield 40%, mp 233-235°C. . Anal.C53H{7N>0O3Br.Calcd. C 61,46 ;

H 3,87; N 6,23 . Found C 61,53; H 3,9; N 6,11 . IR (KBr,cm_l):, 1700 (C=Oester), 1645 (C=0 ketone).

HNMR (CDCl3): & : 8,48 (d of d, Hy, Jab =9, Jac =1,4); 8,22 (d of d, Hg, Jgr =4, Jge =1,6); 7,86 (tof d, H,,
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