
Tetrahedron Letters No.8, pp. 647-650, 1969. Pergsmon Press. Printed in Great Britain. 

ArxmnmINNs WITH SULFENNS 

Mslvln H. Rosen 

Research Department, CIRA Pharmaceutical Company, 

Gumsit, New Jersey 07901 

(Received in USA 18 July 196s; received in UK for publication 24 October 1968) 

Alkynylamines (ynamines) and enamines have multiple bonds in coljugation vltb an amino 

groupI as a consequence, the nitrogen atom and the G-carbon atom can behave as nucleophllic 

sites. Reaction of sulfenes (RCR=GOs) with enamines Is vell documented (1, 2). Recent 

chemical advances (3) and commercial availability (4) of alkyuylamlnes enabled us to exasxlne 

their reaction with sulfenes. A stirred mixture of equimolar quantities of trlethylamine and 

1-dlethylamlno-1-propyue (2) In dry tetrshydrofuran (-loo) was treated dropwise under nitrogen 

with a solution of the alkanesulfonyl chloride (2) In the same solvent. Flltratlon of tbs 

triethylamine hydrochloride followed by solvent removal gave J-(dialkylamino)thlete l,l- 

dioxides (k). This tranformation Is postulated as occurring through dlpolar intermsdlate~ 

in accordance with the electrocycllc rules (5) and recent data available on the esamlne-sulfens 

reaction (6). 

For example, with phenylmethanesulfonyl chloride (R=C&), analytically pure & was 

Isolated. However, recrystallization afforded a mixture of 52 and f& (seq 1) (7). !l%e 

sensitivity of the material was evidenced by a bathochromic shift in its ultraviolet spectrum 

upon addition of acid. Undoubtedly, trace amounts of the hydrochloride salt provide a proton 

source during recrystallization yielding charged species 52 which pnferentially gives 62. 

Further examples are listed In Table I. 

Cycloaddition of ketene O,N-acetals and ketene N,N-acetals to sulfenes Is followed by 

spontaneous elimination of alcohol or dialkylastine, leading to the formation of similar 

products (9). However, In the unsymmctrlcal cases, these four-isstiered rings are a mixture of 

Isomers while acyclic products can be obtained in either instance. The alkynylamlne-sulfene 

reaction does not suffer from these disadvantagesf a single isomer is isolated. 
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Table I (8) -_ 

Emerimntel Fksulte aad Phyxlcal and Spectral Properties -- - 
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cHdj!J 
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a3 6) 
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2. o-a 

2. i-a 

2. o-a 

2. i-a 

2.4-t 

1.9-a 

1. g-a 

- 

1.7-a 

1.7-a 

2. o-a 

1.5-a 

1 = CAS(RI-R& or EtW-hsxanez 2 = Et&, bps 200" (1 d; 3 = in ah with 

-soa__;, at 4.6 (q, ~d.5) and vinyl proton at 5.5-6~ 4 = bp 162-4' (0.3 ar)r 5 = EtCGBt+Ot 

6 = after purification. 
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preliminary observations concerning reaction modlflcatione indicate that adduct 5 is 

formed in the absence of triethylamine (35.7%) and that analogous thlete l,l-dioxides result 

with 1-dlmsthylasdnophenylacetylene as the ynamdne. Solvent effects and any evidence for 

mssylsulfene (10) will be reported. 

Hydrolysis of a mixture of k and f& with acidic ion-exchange resin yielded (71.@) 

ketone 1 (seq 21, mp llO-11' (benzeneli c!g 3 4.75-5.3 (m, 3E, c~~u.lfonyl protons) and 

1.6 (d, 3H, J=7.OHz, msthyl group) @a). No evidence of the enolic form was noticed in the 

spectral determinations. Analogous treatment of & had no effect; but, exposure to concen- 

trated hydrochloric acid afforded a quantitative yield of analytically pure enol& (eq 31, 

nujol 
mp 139-40" (benzene); p_ 1666 and 3130 cm-% 12" 264 mJ El5,390), /&& 226 

(3,140), and, with 1 N potassium hydroxide, A_ 280 (18,370)~ Amin 226 (3,140); 

S& -acetone 7.4 (m, 5H, aromatic protons), 4.7 (q, IX, J=6.5Hz, a-sulfonyl proton), 1.6 

(d, 3H, J&5, methyl group) and hydroxyl proton between 8-u ppm; 
#r-D20 7.4 (no 

change), 4.4 (8, W,HOD), and 1.65 (6, 3E, methyl group). Diethylamine andLunder mild 

enamine formation conditions gave amide2 (seq 2), mp 83-5" (ether-hexans); a ring-opening 

somewhat analogous to other cyclic $-keto sulfones (ll). Further transformations ofL, k 

and related materials are under active investigation. 
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