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The react&em of rulfenes (geaeratedln situ frou alkanesulfa@chlorides aud 

triethylaulne) uith "electrcm-rich" olafins such as enauiaes 1*2, ketene acetalm3, ketene O.lLace- 

tals, snd ketone IlJi-acetals4 have been Investigated extensively. gillilarlyketenesreactlIith 

like olefins such as enauines to give cycloadducts 5.6 . Since the related ynauiaes have been 

found to undergo cycloadditiou reactiamTvith carbouyl campounds aud their idnes, l&-dipoles, 

and polar acetylenic emd olefinic bonds, their reactions with sulfenes and ketenes uere lnvesti- 

gated and are reported herein. 

Treatmsnt of 1-diethylmimpropyne (Fluka) with several Bsubstltuted phenyluethsne- 

sulfouyl chlorides in ether In the presence of triethyleuine leads to the foraatlon of a mIxbare 

of iscmeric thietene dioxides (30-50#).' 
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In atypical experimsnt, p-tolylmethauesul.fonylchloride (4.09 g, 0.02 mol) in 30ml oi ether 

ie added to a solution of 1-diet&@s&nopropyne (2.22 g, 0.02 mol) end triethytie (2.02 8, 

0.02 rol) in 10 ml of ether at 0-5O. The white precipitate is filtered, washed with uater to 

removetriethylamiae hydrochloride, snd recrystalliredthreetimss iKll95$ ethsnolto give 2.3 g 

(41%) of a 3:2 mixture (by rmr) of 2-~4l-Z~~~1~~4_ptoljrlthi~~ l,l-diaxide (Ib) 
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~d2-pto4l-Eaiethyl~~~~~~et~el,l-dioxi& (IIb),rp llO-ill'. s. Calcdf~r 

C&?PO28: C, 64.48; X, 7.58; II, 5.01; s, u.48; w, 279. Iround: c, 64.73; H, 7.69; II, 4.90; 

8, 11.78; w, 277. 

The produdr were Identified fra their ir, M, and mass spectra, aad elemsntal analyses. 

The ir spectra of all the products c&owed ban& at 6.1 p (enmine), and 7.9 and 9.1 u (sulfone). 

w repeatedcrystsllisation ofthedzture ofproducts imrthephenylmsthsnesulfony1chloride 

run, there vas obtained unccmju+ed iraar Ia, mp 99-lOlo; IIP (CDC13): 0.85-1.2 6 (t, 6H), 

2.0-2.1 6 (a. PI), 2.85-3.3 6 (q, J&H), 5.5-5.7 6 (q, la), 7.3-7.4 6 (I, 5X). (The peculiar long 

rsnge splitting across the ring has also been observed by Ease& I&en, and Martin9 in sinilar 

thietene l,l-dioxides.) 16-r Is was stable to dilute 4ueous HCl, but in bensene solution 

in the presence of a trace of HC~ it vas trausfonwd almost caapletely (> 961c by nar) into the 

ccnJugated isomer 11s. up 100.5-101.5°; nmr (CDC13): 0.85-1.2 6 (t. 6X), 1.6-1.8 6 (d, 3H), 

2.95-3.35 6 (q, 4X), 4.4-4.8 d (q, I&i), 7.25-7.4 6 (8. 5H). 

tL!capowds I and II vere converted to enols III sin yielde ofd70% by hydrolysis at room 

temperature with cont. HCl: 

en016 were 

X 

identified troutheir ir snd nnu spectra, and elemental analyses. also gave 

a positive teat (deep purple coloration) with aqueous ferric chloride. 

The reaction oi~hanesullarylchloridcvithl-dietbyl~opropync in ether in the presence 

of triethylamine yielded a yellow oil, whose m spectrum indicated the presence of the two iso- 

rcric thietene l,l-dicuides IV snd V in a ratio of 1:l. However, all attempts to purify the 

pl'odu&s by recrystalliratim and distillaticm were unsuccessful; Work is now in progress to 

separate sndpurifytheproducts by chrvmatography. 
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Slmilm cycloadducts have aleobeen obtafnedfrmthe reactione ofketenee rithynrdner. 

The ketenea, generated in the reactlm eolutlan fra acid chlo?idea endtrietbylenine,were 

alloved to react vlth either 1-diethylamlnopropyne or 1-diethylamino-2-phenylacetyleae to give 

diethylamlnocyclobutencaet3 M illuetrated below 

+ 

Cycloadducte were obtained vlth: 

% 
= methyl; R2 =phen&a-naphthyl;Rj= hydrogen 

~=phcnyl;~-phcnjl,ocnrphth(Jl,~hgl*hgdro~;R3=~ 

~=phaqgl; R2-phenyl;R3= eW1 

The reactlmeimre generw rucceeeful in either penteae or ether at room Mature. Em, 

itvae neceeeuyto carry out the react-i- between 2-pbeaylbu+ylchloride and l-diethylemino- 

2-phenylacetylcne in refluxlng hexene. Yielde of cycloadducte were good (s50#) with a~+ 

substituted acetyl chlorides, but rubsteatielly lover with others. The productr were identified 

ira their ir and nmr spectra and element& analyaee. 

In a typical experiment. phenylacetyl chloride (2.44 g, 0.016 sol) in 25 11. or pentam ie 

added to a solutiai of 1-d.iethyle&m-2-phemylacetylene (2.5 g, 0.0145 ml) md trietl@uine 

(2.04 g, 0.02 sol) In 50 ml. of pentene at rocm temperature. Tha white precipitate formd $8 

washed vith water to remove triethgrlamine hydrochloride end recryetalllsed rror benzene-hexme 

to &ye a 57% yield of 3-di~hyl~o-2.4-dlphengl-2-cyclobutenone, np 12~122~; - (CDC~~): 

0.9 6 (t, 6H). 3.2 6 (m, 4H), 4.5 

5.55.~; &. Celcd for C20H21gO: 

H, 7.25; B, 4.60; MU, 299. 

Further work is under vcl~r to 

6 (6, la), 7.3 6 (s, 1OH); ir ehme cubmyl abeorptioa at 

c, 82.47; H, 7.22; B, 4.81; MU, 291; Found: c, 82.41; 

improve yield0 and determine the ecope oftheee cycliratione. 
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Although there im elro the pommlbillt.~ of forming cyclic enol etherm (am imolated by Kuehne 

end Sheeranlo), we have not yet cheracterlsed any. 
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