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Abetraot-Reactlon of chloroeulfonyl leocyanate (MI) rith nltronee 
(derived from cyollc conjugated ketones), l-7 and 3,4-dlhflro-28- 
pyrrole-1-oxldea, 1 a-g, has been etud1ed.O -Nltronee, 1-7, 
with CSI to fern & 

rdact 
l enamldee, 5, lo-(4, and the c ulla <mlde, 

in yields ranging from 33 to 72 $.-Rousver, the T is ,4-dlhydro-2 - 
pyrrole-1 -oxides, 1 a-2, on reaction vlth CSI gave the PR-pyrr- 
01011, 16a-2, .ln goo 8 ylelde. The 3,4-dlhydro-2B-pyrrole-l-oxide, 

&f 
1 f, usr similar experimental condltlone gave the pyrrolldone, 
_, ln 40s yield. Plausible mechanisms for the above mentioned 
rearrangement and aonverelone have been proposed with experimental 
evidences. 

Beckmnnn and Sohmldt’ ring expanelon reactions are the tvo common methodee 

ueed to convert a cyollc ketone into the corresponding ring expanded lactam. 

Prager hae reported2 a method for the ring expaneion of I-8ethyl nltronee of 

conjugated ketone8 by employing p-toluene eulfonylohlorlde fn aqueous-pyrldine. 

The came reagent hoe been ueed by Barton et al3 - -* for the rearrangement of N- 

methyl nltronee of eteroidal enonee and ehoved that only one of the tvo poeelble 

producta ie formed. An extenelon of thie reaction to nltronee derived iron 

elmple enonee le reported4 to give lov ylelde of the enamldee. 

The other member o? the nltrone family le., 3,4-dlhpdro-2%pyrrole-1-oxldee 

la reported5-g to glvo varloue producta depending upon the reaction condltlone. 

The reaction of alkynee with 3,4-dlhydro-2H-pyrrole-1-oxldee le knownlo to 

afford 4-leoxazoltnee, vhlch readlly leomerlre to the correepondlng 

pyrrolldlnee. Phenyl leocyanate’ ’ and phenyl leothlocyanate12 react with 3,4- 

dlhydro-2H-pyrrole-1-oxldee to give 1 :l cycloadducte. Converei,on of 3,4- 

dihydro-2H-pyrrole-l-oxide ‘to PH-pyrrole hae not been reported ‘3 in llterature 

exceptt4 for the side product In the reaction of bencoyl chloride with 3,4- 

dlhydro-2,2-dl8ethyl-4,5-dlphenyl-2A-pyrrole-l-oxlde. 

CSI fe found15 to react vlth 1 ,3-dlpolar compounde to form 1 :l 

cycloadducte. Barller ve have reported16 the rearrangement reactions ofd,<,N- 

triaryl nitronee to amidea uelng C31, in which ue have ehown that the 

rearrangement doee not depend on the initial conflguratlon of thp nltrone but it 

dependn on the migratory aptltude of the eubstltuente. Bereln we give an 

account o? our lnveetigatlon on the reaction of Cf31 witi nltronee (derived from 

cyclic conjugated ketones) and 3,4-dlhydro-2R-pyrrole-l-oxides. 
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RESULTS AND DISCUSSION 

Nltrone, 1, on treatment with CSI at -15OC in dlchloromethane gave the 

amide, g, ln 72s yield (Scheme I). Nltrone, 2, derived iron adollantanone under 

similar condltione gave the amide, 2, in 64s yield. Slmllarly the nltronee, 2- 

_, gave the corresponding enamldee, 10-14, 7 -- in ylelde ranging from 33 to 51$ 

(Table). All the product0 verb identified by comparing vlth authentic eaoples. 

It le interesting to note that if the above reaction use carried out at ambient 

temperature WOOC), a mixture o? products wae forned, which could not be 

reeolved. Aoveve r , if the reaction vae carried out at low temperature (-15’C) 

folloved by quick workup (le., pouring the reaction mixture onto elllcagel 

folloved by flaeh chromatography) the enanldee vere obtalned In good ylelde. To 

Scheme I 
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Table-Raaction of CSI vith nltrones derivrd fro8 conjugated ketones 
.-,4-dlbydro-2H-pyrrols-1-oxidss. 
---~~~-~~-------~~~---~-~~~~~-~~~~~-~~~~~~~~~~~~~~~~~~~~~*~~~~~~~~~~~ 

Starting l atorial Product NP/BPoc f.mf*ef 
HO. 80. Yd __-____-__--___ 

Obsorvod 
-------_____-_~~____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1 s 72 983 

2 9 64 673 

z 0 42 49-50/(0.05)2 

.+ tt 33 90-91 l(O.512 

5 - 12 38 79/(0.05)2 

f! a 51 69-70/(0.02)2 

:! t4 44 69-70/(0.01 )2 

158 16a 70 60-616 - - 

!5b - 16b 65 66-687 

1zi! - 16~ 52 93-949 

!5a - 166 63 112-11420 

tfjs - 16s 60 55/(3)2’ 

!z - 171 40 140-141 

study the mchanisa, the rsaction ~88 monltorod by IR spsctroscopy. The IR 
spectrum (recorded at -lfS°C) of the reaction mixture did not ahov any carbonyl 

abeorption, but it shoved absorptione at 1615 cm-l (C=lr) and 1365, 1185 cm-’ 

(302). 

Hovevor, 3,4-dihydro-2M-pyrrole-1-oxfdws, t5a-e , (Sehsme XI) upon roaotton 

vith CSI gave the 2A-pyrrolss, l6a-4 - _’ in eatlsfactorg yield8 (52-70%) (Table). 

On the aontrary 3,4-dihydro-2,2,4,4-tetramthyl pyrrole-l-oxide, m, under the 

eimilar oxpsrimental condltlone furnished 3,3,515-tetranethyl pyrrolldin-2-one, 

Scheme II -- 

$J-$: --$J=$;, 

o’@ 
\ tbo-e 

150-r 

R @f?2 

, R1-R’& ; B2,R3,fj ; R%R%CB . - 3 

b. R1,R2,fi ; f&&j ; &&~ ,“6” N J-s+ 0 
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E. R1=CsR,N ; R2=Rs=H ; R’=P% ; R6&CliS ti 

A R’-R’-fi ; R2=R%p ; Rs, R% -(t+)h- i7f 
. -- - 

l . dzPh ; ~2-R3,)&~ ; - &&, 
3 

2. R’=&IJ ; ~2t&Rs&C& 
3 
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(7f, in 40$ yield (Saheme 11). All the producta vere idsntified by cooperison 

with authentic eaaplee. 

A Plausible l echaniem for the rearrangement of N-methyl nitrones (derived 

from conjugnted ketones) is depicted in Scheme III. Thue, the C-0 of C3I adds 

acroee the 1,3-dipole of the nitrone reeulting in the formation of 8. The 

formatlon of 13 is supported by the abeence of carbonyl function in the IR - 
epectrua of the reaction mixture (recorded at -!TOCf. The formation of a single 

product (is., due to the migration of the vinylic carbon) also support8 the 

formation of the cyclic intermediate, .tEJ. The intermediate, (8, is similar to 

the product obtained in the reaction of C31 vith epoxidee17. The intermediate, 

2, on decompoeition and rearrangement gives the a8lde (3cheme III). Since the 

reaction mixture is poured onto silicagel at lov temperature itself the 

poeeibility of the hydrolyele of s to 19. (in silica gel) and eubeequent 

ellmfnatlon of carbon dioxide and rearrangement can not be ruled out (3cheme 

11x1. 

The propoeed l echanlem explnine the formation of several produote vhen the 

reaotlon vae oarrisd out at ublent taaperature. Under these oondltione CSI 

gete eliminated from 9 and caueee eecondary reactions, leadlng to the formation 

of eeveral producte. To prevent the eecondary reaction, the reaction mixture 

was poured onto silica gel ao that the generated C31 undergo immediate 

hydrolyeie vfth the vatsr present in the eillca gel. 

Ye propose a mechsnfer for the conveteion of 3,4-dihydro-2R-pyrrole-l- 

oxides, a8 ehovn in tlja-f, to ZH-pyrroles, 16a-e, md pyrrolldln-2-one, 171, 

Scheme IV. Thue CSf reacts vith 3,4-dlhydro-2B-pyrrole-l-oxide to forr the 

cycloadduct, 20, Vhich can open up in tvo poeeible pathvaye (route a and a. 

Scheme IV). Elimination of a proton from C-J vith the C-O cleavags (route a, 

Scheme IV) vi11 give the intermediate, 2, Vhich on further elislnation of a 

$ohems III 
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Suheme IV -- 

R’=H rolJk p 

z! 

I H' 

17f 

proton fro8 C-4 and subsequent N-O bond clervrge give the PH-pyrrolee, 16a-e. 

Thie mechanism has an analogy with the one propoeed14 ?or the reaction of 

bencoyl chloride vlth 3,4-dihydro-2,2-d1~ethyl-4,~-diphenyl-2R-pyrrole-l-oxide. 

On the otherhand ii the C-3 is dieubetitutsd, the cyclic intermediate, 20, opens 

up by cleaving the N-O bond (route _a, Sohe~e IV) to give the intermediate, 21, 

which ~111 accept a proton to yield the product, 171. - The reohmlem operating 

in the reaction is siailar to that deecribedt8 in the reaction of C92 with 3,4- 

dlhydro-2R-pyrrole-l-oxide. 

The difference in the reactivity of the 3,4-dihydro-2,2,4,l-tetrmethyl-2H- 

pyrrole-l-oxide towards CSI say be due to the disubetitation et C-3, vhich will 

prevent the opening of the cycloadduct by route k. 

Prom the reaulta mentioned above It ie apparent that CSX can be uaed 

effectively for the rearrangement of nitronee (derived from conjugated ketanesf 

to the correeponding enamidee. Thie method ia euperior to the other methods4 in 

terma of the better yield and mild reaction conditlone. The reaction of CSI 

vith 3,4-dihydro-2H-pyrrole-l-oxide give8 an eaey route to 2H-pyrrolee. 

EXPSRIMERTAL 

Halting points were determined on a Piehet-Johna melting point apparatus. 
Chlorosulfonyl ieocyanate vas purchased fro8 Pluka AG Svitcerland and was used 
aa such. Dichloromethans, distilled over Phosphoroue pentoxide, vaa used in the 
present The nitronee vere prepared ueing the reported 
pro,e-dure~J’I’it~~tt~eD~~ correepgnding 
Dihydro-2H-pyrrole-1-ox1dea, 1% 1 sbtt.tP;~~dp~d~~~~~~~~~~~~~t~~~~~~e~~~~d 
from euitable nitro compouna?i-ue’ininovn me ho e. 
carried out under nitrogen atmosphere. 

Rearrangement g j-•ethgllmino cholest-4-one-l-oxida, 1. (Oeneral method) 

To a magnetically stirred eolution of 3-methylimino choleet-4-ene-N-oxide, 

iichloromethans (5 BL) vne added dropwiee at 
(0.413 g, 0.001 sol) in dichloromethme (5_,?& CSI (0.09 aL, 0.001 801) in 

. Stirring VW continued for 
1.5 h. The reaction mixture wae poured onto silioa el 
had. Ths ufde w&8 oluted vith benssne-chloroform 8 rture (3:2) to yield f 

and flash chromate ra - 
8.380 

g of the product, S. 
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The reaction o? nltronee, Z-7, with CSI wan carried out ate described above 
and the results obtained are collected in Table I. 

Reaction of .4-dihydro-2,2-dimethy1-~.5-dlphpn~l-2R-pyrrole-l-oxlde~ 
(GeneXfmetkad) 

15a, with 

A solution of CSI (0.09 l L. 0.001 801) in dichloromethane (5 rL) was added 
dropwiee to a l agnstic;llj etirred solution of B (0.265 g;~O.dol m01)~;~ 
dlchloromethane (5 mL), at -1OOC. The etlrrlng wae continued for 0.5 h. 
eolvent wan evaporated off under reduaed preseure. The reeldue was dlaeolved in 
aqueous acetone 
~~,~e~~~aliced 511 KOR), diluted with water and extracted with dichloroaethane t 

2:‘j. 5 l L) and etlrred for ten n lnutea. The reaction mixture 

. The organic layer wae washed wlth water, dried 
eotvent evaporated off. 

(Ra2S0 ) and the 
The residue on silicagel (Merck grade 1) co1 an chroma- 1 

tography uelng the eluent ether-petroleum ether (40-60°C) mixture (3:7) 
furnlehed the 2,2-dimethyl-3,5-dlphenyl-2H_pJrrole, (60. 

Slmtlarly, the ‘reacttone of 
obtained are collected in Table 
ether-petroleum ether (40-60°C). 

CSI waa carried out and the reeulte 
17f wae eluted with a mixture (1 :f f of 
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