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Abstract - Tne t h e m o l y s i s  of t r i ch lo roe thy l  6-phenoq,acetanido- 

p e n i c i l l a m t e  sulfoxide in trimethyl or thoaceta te  gave fou r  -kctam 

cleaved products. 

Curing the course of our s t ud i e s  on the 6(7)-imino e the r s  o f  p e n i c i l l i n s  and cephalasporins, 

it m s  found t h a t  al though the  6-imino ether  of pen i c i l l i n  su l faxide  mn be mde  by reac t ing  

benzhydryl h a n i n o p e n i c i l l a m t e  su l foxids  with t r h e t h y l  or thoaceta te  a t  a temperature of 

2 
40'~.  extensive decomposition took place a t  higher tenperatures . This caper describes the 

t hemolys i s  o f  p e n i c i l l i n  su l foxides  in the presence of t r i v e t h y l  or thoaceta te .  2 2 2 - T r i -  

chloroethyl 6 - p h e n ~ ~ c e t a r n i d o ~ e n i c i l l a m t e  sulfoxide reac ted  extremely slowly with tri- 

methyl or thoaceta te  i n  benzene under reflux.  However, when t r imethyl  or thoaceta te  ms used 

as reac tent  and so lvent ,  complete reac t ion  occurred a f t e r  1 6  h under r e f l u x  in an  o i l  b i t h  

a t  a temperatwe of 115'~. Tne resulting res idue  a f t e r  workup. gave the following fou r  

products a f t e r  hemne-ether gradient  e lu t i on  chromtography on s i l i a  gel .  

b o d u c t  A : mp 1 1 8 ' ~  (1 .2% y i e l d ] ,  i s  assigned s t ruc tu re  1 from the following spectroscopic 

data :- 

3 khss spec t rm  - m/z 494 (1.6%), correspanding with C1gH,qC11%05S, and major fm@enta t ion  

ions a t  LO?, 402, 401 (100$], 399, 317, 269, 223, 155, 107, 99,  94 ,  77 and 71. 

I R  spec t rm4  - Absorption maxima a t  cml 3367 (NH), 1759 (es ter ) ,  1639 (a$-unsaturated 

amidel,  and 915 ( cyc l i c  e t h e r ) ,  i n d i a t i n g  the  absence of a &Lscta.r r ing .  

5 FMR spectrum - 61.88(s,3H), 2 .4U(s,3HI1 4.78 and 4.9&(AS q~artet,.?H,J=12..?iiz), 4.96(d,tH, 

J9.36Hz col laps ing  t a  a s i n g l e t  a f t e r  D20 exchange), 5.02(s,2E], 5,16(d,lH,J=l . 4 h ) ,  5.24 

( s , l ~ ) ,  7.05(m,3H), 7.30(d,lH,J=9.36Hz exchanged wi th  % O l .  7.15(rn,2H). 

CMRspectru?16 - two C H I  a t  10.33 and 19.70, three C% a t  62.19, 7A.83 and 117.06, four  



CHat  61.14, 115.08, 121.96 and 129.66 ( the  three  s ignals  a t  115.08, 121.96 and 129.66 

represent the  phenyl carbons), and e igh t  t s t - m r b n  a t  94.25, 113.60, 138.60, 148.27, 

155.6?, 157.96, 167.90 and 185.33 p p .  

Treating product A with tr iethylamine i n  methylene chloride produced the  a,p-unsaturated 

e s t e r ,  1, as  was evident from the PMR spectrum4 - 62.00(s,3H), 2.30(s,3H),  2.4O(s,3H). 4.64 

( s , 2 ~ ) ,  5 . 0 0 ( ~ , 2 ~ ) ,  7.00(m,3H), ?.30(rn,211), and 7.7Z(s,lH, exchanged w i t h  YO). 

Product B ; mp 1 6 5 ' ~  ( 4 %  y i e l d ) ,  and Product C : np 139-11+0~~  (38% y i e l d ) ,  were the th iaa inone ,  

7, and i so th iazolone ,  8, reported previously by Morin and ca-workers7, and are proiably - 
8 

formed by the route  (Scheme 1 )  suggested by Koppel and Kukolja , o r  by the  mechanism proposed 

7 by Morin and co-workers . 

SCHEME 1 

Product D : mp 78-79'~ (12% y i e l d )  i s  assigned s t ruc tu re  10 from the  following spec t r a l  dab: -  
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b a s  spectrum? - m/z 555. corresponding w i t h  C21%3Clj%07S, and mjor fragmentation ions  a t  

451, 450, 449, 448, 4k7, 405, 404, 308, 300, 299 ( loo%),  272, 271, 202, 116, 107, 94 and 77. 

I R  spectrum4 - absorption mxima a t  cml  3388, 3236 (NH), 1760, 1741 ( e s t e r s ) ,  1686 (amide), 

and 1657 (a,O-unsaturated amide), indica t ing  the  absence of a 0-lactam ring.  

5 PMR spectrwn - b1.88(s,3H). 3.58(s,2H),  3.80(s,?H),  4.68(s,2H), 4.74 and 4.96(AB qmr te t , 2H,  

3=12.16Hz), 5.14(d,lH,J=1.4b),  5.18(s,lH), 5.2O(d,lH,J+Hz, col laps ing to a singlet after D20 

exchange). 6.98(d.lH,J9Hz, exchanged with D20), 7.10(a,3H), 7.40(rn,2H), 7.44(s, lH) and 8.02 

(s , lH,  exchanged with %0) .  

CMR spectrum6 - two C% a t  19.89 and 2.59, four  C3 a t  35.26, 67.45. 74.68 and 116.03. f i ve  

CH a t  58.06, 114.92, 122.54, 129.95. and 133.15 ( the  three  s igna l s  a t  114.92, 122.54 and 

129.95 represent the  phenyl cartons) and e igh t  w- carbon a t  94.39, 124.87, 119.03, 157.03, 

161.87, 167.29, 168.86 and 169.02 p p .  

The react ion  of product D with t r ie thylanine  i n  methylene chloride produced the a,o-unsat-  

umted e s t e r ,  11, as is evident from the  PXR spectrum4 - 6 1.95(s,1H),  2.28(s,?H), 3.65(s,2ii), 

3.80(s83H). 4.68(s,2H), 4 .85(s ,29) ,  7.12(rn,3H), 7.4O(n,4H) and 8.12(s, lH).  

A suggested route f o r  the  formation of product D i s  smrnarized i n  Scheme 2 .  A similar type 

of reac t ion  was reported by b r t a n  and co-workera, in the thermolysis of 6-phenylsceiamido- 

p e n i c i l l a ~ t e  sulfoxides with 1 , l -d i e thoqe thene ,  We product being s9. 
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