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SUl9lARY 

Two trifluoromethylsulfenyl groups were introduced into 

the 1,3 positions of indolizines by the reaction of trifluoro- 

methylsulfenyl chloride with indolizine and its Z-methyl, 

2-phenyl, 2-methyl-3-acetyl and 2-phenyl-3acetyl derivatives 

INTRODUCTION 

The explicit recognition of the aromaticity of indoli- 

zincs came from the fortiea Ill. Based on molecular orbital 

calculations, Dewar 121 arrived at the figure of 52 kcal/mole 

for the resonance energy of indolizine, although a somewhat 

higher figure of 62 kcal/mole, was also suggestedC33. hxperi- 

mental evidence supports the theoretical predictions of the 

high reactivity of the 3 and the 1 position6 of indolizine 

towards acetylation, nitration, nitrosation etc. Indolizinea 

with a free 3 position react even with aromatic isocyanates 

and isothiocyanates giving amides 147. 

The reaction of trifluoromethylsulfenyl chloride with 

pyrrole, indole and other heteroaromaticsl53, as well as azu- 
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lene derivatives &I, which are n-system isoelectronic with 

indo! izine, @ves rise to a nunbcr of products with Tono, di, 

tri, and tetra CP3S substitution. 

Ye wish to report here the results of a study of the reac- 

tion between indolizines and trifluorornethylsulfenyl chloride 

using ‘at mild conditions with a 2-3 molar excess of the sulfenyl 

chloride. 

RXSKLTS AXD DISCUSSION 

The experiments show that at room temperature two trifluo- 

romethylsulfenyl graups are introduced into the 1 and 3 positions 

of the indolizine system. The trifluoromcthylsulfenyI chloride 

can replace the acetyl group from position 3 of indolizine fId 

and Ie) probably through an intermediate as shown: 

F3CSC1 

CH3COCl 

COCH3 

F3CSC1 

SCF3 SCF3 

It is worth noticing that a 3-benzoyl substituent in 

2-phenylindolizine is not removed by trifluoromethylsulfenyl 

chloride. For the benzoyl derivative a transition state with 

tetravalent carbon is probably unfavourable because of the greater 

electrunegativity of benzoyl group in comparison with acetyl 

group. 

The oxygenation of (IIb) with hydroperoxide in acetic 

acid gave the N-oxide of 2-picolinic acid thus supporting 

the 1,3 disubstitution the of indolizine by the trifluoro- 

methylsulfenyl substituent. 
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Two trifluoromethylsulfenyl groups are introduced into 2-methyl- 

3-benzylindolizine Ih , and probably one trifluoromethylsulfenyl 

group has entered the phenyl ring of the benzyl substituent. 

IR spectra were taken as KBr pellets on a Perkin-Elmer 

grating spectrometer 125. '9 F-WIR were taken as s_olutions in 

C6F6 and converted to CC13F standard. 1H-Ri4R were taken on 

a Bruker 90 14% spectrometer with !WS as standard. NS spectra 

were taken on a W-5 Varian NAT spectrometer. 

SYNTHESIS OF IIa, IIb, IIc, IIh. GENERAL PRCCEBURE. 

F3CSC1 

+ HCl + XC1 

Ia, R = 

Ib, R = 

Ic, R = 

Id, R = 

Ie, R = 

If, R = 

Ig, R = 

Ih, R = 

In 

H,X=H 

CI_S,X=H 

C6H5, X = H 

CH3, X = COCH3 

C6H5, X = COCH3 

IIa, R = H (quantitatively) 

IIb, R= CH3lquantitatively) 

IIc, R= C6H5(quantitativelyj 

IIb, R = CH3 

IIc, R= C6H5(quantitatively) 
- . 

C6H5, X = COC6H5(no reaction) 
C6R5, X = NO (no reaction) 

CH3, X = CH2C6H5 IIh, 

a 100 om3 glass tube reactor with a 

CH2C6H4SCF3 

teflon stopper and 

a side tube, was placed indolizine (0.05 mole) and dry ether 

(30 cm3). The reactor wasdegassed. Trifluoromethylsulfenyl 

chloride (about 0.15 mole) was introduced into the reactor from 

a vacuum line at liquid nitrogen temperature. The reaction mix- 

ture was left shaking at room temperature overnight. It was 

poured into 200 cm3 cold water,left for complete evaporation of 

ether and the obtained precipitate filtered, washed with water 

and crystallised from ethanol. In the case of(Ig mixture 

was neutralised with sodium carbonate solution and filtered, 

washed with water and crystallised from ethanol. 



70 

IIa - II.?. 91-92' C; III (:iBr) 1200-1105 cm-l (XF,). 19Y-!KR: 

J= 44.83 and 45.69; C101!5F6NS2 (317.2) , X’ = 317 m/c. 
Analysis: Calcd.: C 37.85; H l.59; 21 4.42; 2 20.21. 

Found: C 37.62; Ii 1.51; X 4.40; ;j 20.20. 

IIb - ;,:. il. 72-73' C; I!:(KBr) 1190-l100 cm-1 (SCF3). 19P-XLR: 

d = 43.69 and 44.72; lH-:\XR (CDC13) : d= 4.18 (CH3). 

C11H7F6:JS2 (331.2) , PI+ = 331 m/e. 

Analysis: Calcd.: C 39.88; H 2.13; N 4.23; S 19.45. 

Found: C 39.80; H 2.22; 3 4.42; :j 19.44. 

IIC - K.p. 115-116° C; IB (KRr) 1180-1100 cm-l (JCTj ). "F-XdR: 

8 =4-3.69 and 44.70; C16HgF6NS2 (393.3), I? = 393 m/e. 

Analysis: Calcd.: C 48.86; H 2.30; N 3.56; S 16.31. 

Found: C 48.79; H 2.18; N 3.45; S 16.05. 

IIh - "-*:.p, 79.80' C; IR(I:Br) 1190-1100 cm-' (SCF3). 19F-NMR: 

$ = 42.70 and 45,3>3; l!LNMK(CDC13) : d 4.31 (CH3) , 

4.41 (CH2) . C18H13F6NS2 (421.3), M' = 421 -m/e. 

Analysis: Calcd.: C 51.30; !I 3.14; B 3.32; S 15.22. 

Found: C 51.50; I-1 3.10; S 14.95. 
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