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Abstract: t~-Phenylthio secondaq,, pn)panamides la-e are converted stereospecifically on treatment with NCS 
to the analogous t/)4~-phenylthio-l$-chloro pr,penamides 2a-e. Extension to longer chain secondary amide 
dcnxati~cs lf-g is also possible, albeit lcss efficicntl~ and v, ithout an}' appreciable stereoselecti'~i b. 

There has been considerable interest in stereochemical control in radical additions to acrylamides where 

chiral amides are employed as auxiliaries. I The presence of an ot-phenylthio group has a dramatic effect on the 

stability of a radical formed by conjugate addition to an acrylamide, by the captodative effect. 2 We wish to report 

a novel, efficient and stereospecific synthesis of a-phenylthio-lt,-chloro acrylamide derivatives 2 which we have 

recently developed, illustrated in equation (I). Investigation of the reactivity of these compounds including their 

behaviour with radicals should prove interesting: research is underway to explore their synthetic utility. 
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The ct-chloro sulfide 3a was required as an electrophile for a synthetic project under investigation in our 

laboratory. 3 in attempting to prepare this ct-chloro sulfide by treatment of the sulfide l a  with NCS in carbon 

tetrachloride the reaction was complicated by unexpected further reaction as illustrated in equation (2). 4 The a- 

phenylthio-l],-chloro acrylamide 2a and the ot-phenylthio acrylamide 4a were formed in addition to the a-chloro 

sulfide 3a. the ratios of the compounds 2a - 4a isolated depending strongly on the reaction conditions 

employed. ~7 
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Conditions for the formation of the a-phenylthio-l~-chloro acrylamide 2a were optimised; thus when l a  

was treated with 2.2 equivalents NCS in refluxing CCI4 the amide was transformed essentially quantitatively 

over 18 hours to the a-phenylthio-I~-chloro acrylamide 2a. While the crude product of the reaction was 

essentially a single compound by IH NMR spectroscopy and TLC and was sufficiently pure for use in further 

reactions, 2a may be isolated in analyticall), pure form in 80% yield following trituration with hexane, obviating 

the necessity for chromatographic purification. Alternatively the analytically pure product could be isolated by 

recrystallisation from ethanol (59%) or by chromatography on silica (80%). 

The serendipitous discovery of this reaction has been exploited in developing a general method for the 

single step transformation of a-phenylthio secondary amides into the corresponding ¢t-phenylthio-~-chloro 

acrylamide derivatives as illustrated in the Table, furnishing a remarkably simple one pot route to the (Z)-ct- 

phenylthio-ffchloro acrylamides 2.5,6, 8 This methodology can be employed to synthesise significant quanitities 

of the (Z)-ct-phenylthio-I~-chloro acrylamides without any difficulty; when 5 g of the amide l a  was employed, 

then 2a was isolated in 74 % yield. Notably this oxidative functionalisation of the amide occurs 

stereospecifically forming only the (Z)- isomer.  X-ray analysis 9 of crystals of 2¢ established unequivocally the 

stereochemistry of this acrylamide as shown in Figure 1. The stereochemistry of each of the other acrylamide 

derivatives was assigned by analogy. 
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Figure l A view of  2c slwwing the slereochemi$lry and the cO,~lallographic numbering scheme, Non-hydrogen 

atom ellipsoids are at the 30% level;for clarity hydrogen atoms are shown as small spheres of  an arbitrary size. 

The inlromolecular N-H...S hydrogen bond 2.59 ,~ is also shown. 
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Table Stereospecific Transformation of ct Phenylthio Secondary Propanamides I into the Analogous (Z)-ct 

Phenylthio-I?,-chloro Propenamide Derivatives 2 

A m i d e  R_. ! Pr o d u c t  {Yield %)a 

I a /Wol 2a (80) 

l b  Et 2b (63) 

l c  CH2Ph 2c (66) 

l d  ipr 2d (59) 

l e  CH2CH=CH2 2e 157) and4e  (17) 

aYield of 2a.b.c.e i~*latcd Ibllowing chromatograph',; the yield rep~rted for 2d is for the acrylamidc purified b 3 recD'stallisation 

I rom ethanol 

As can be seen from the Table the reactions of l a -d  were very efficient resulting in isolation of the 

corresponding (Z)-~t-phenylthio-l~-chloro acrylamides 2a-d as the only identifiable products. However for the 

N-allyl derivative le  the transformation was less efficient and the acrylamide 4e was isolated in addition to the 

[Lchloro derivative 2e. Furthermore when the reaction of NCS with a-phenylthio amides with extended alkyl 

chains I f  and lg  was attempted some transformation to the et-phenylthio-l~-chloro acrylamide derivatives 2f  

and 2g was observed, as a mixture of (Z)- and (E)-isomers, but the o.-phenylthio acrylamides 4f and 4g were 

also isolated in appreciable amounts as illustrated in equation (3). These observations have proved significant in 

developing a mechanistic rationale for the transformation. 7 While the (Z)- and (E)-isomers of each of the a-  

phenylthio-13-chloro acrylamide derivatives 2f  and 2g were easily separated chromatographically, the a 

phenylthio acrylamides 4fand 4g were each isolated as an isomeric mixture. 
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separated isomers isomeric mixture 

2f 19 %, 27 % 4f 20 % 

2g 18%,19% 4g 44% 

(3) 

Typical Experimental 
N - 4 - M e t h y l p h e n y l  ( Z ) - 3 - C h l o r o - 2 - P h e n y l t h i o p r o p e n a m i d e  (2a)  

A solution of the sulfide l a  (349 mg, 1.29 mmol) in carbon tetrachloride (10 ml) was stirred at room 

temperature under nitrogen: NCS (380 mg, 2.85 mmol) was added in one portion. The reaction mixture was 

stirred at room temperature for 10 min then heated to reflux for 18 h. The reaction mixture was cooled, filtered 

and concentrated to give the 13-chloro acrylamide 2a as a white solid (399 mg, quantitative). While the crude 

product is essentially pure by TLC and I H NMR, an analytically pure sample could be obtained by trituration 

with hexane (80 %) or recrystallisation from EtOH (59 %): mp 113-4°C; IR (KBr) Vmax 3337, 1655, 1592, 

1560, 1523, 818 cm-l;  IH NMR (CDCI3) 6 H 8.62 (1H, brs, NH), 8.04 (1H, s, =CHCI), 7.40 - 7.02 (9H, m, 

Ar-H), 2.28 (3H, s, CH3); 13C NMR (CDCI3)6c 160.27 (CO), 140.72 (CHCI), 134.77, 134.48, 132.52. 
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130.67 (4 quaternary C), 129.68, 129.52, 128.17, 127.37, 120.21 (5 x CH), 20.90 (CH3); MS m/= 303 (M "+, 

42), 267 (30), 159 (23), 134 (100). 106 (21), 77 (18). Anal. Calculated for CIrri 14CINOS: C, 63.26; H, 4.64; 

CI, 11.67; N, 4.61; S, 10.55; Found: C, 63.34, H, 4.69; CI, 11.98; N, 4.34; S, 10.24. 

in conclusion, conditions have been discovered for the stereospecific transformation of the ct-phenylthio 

amides la-e to the analogous (Z)~-phenylthio-[~-chloro acrylamides 2a-e. This process may also be applied to 

synthesis of the substituted acrylamides 2f-g, albeit less efficiently and without any appreciable 

stereoselectivity. Further investigation of this transformation, the reactivity of the ct-phenylthio-13-chloro 

acrylamides 2 and their synthetic utility is underway. 
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