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We have previously dercribed reactions of sulfonee with CC14-KOH-t-BuOH 

In which a-chloro sulfonee (and dlchlorocarbene) are Initially formed and are 

usually rapidly transformed In situ Into different type8 of products. 2 Thue, 

dibenzyl eulfone Is monochlorinated and converted Into trans-stllbene; 2a-c 

dI-aec-alkyl eulfonee are monochlorinated but are converted mainly Into l,l- - 
dlchlorocyclopropanee (:CC12-alkene adducte)t 2a.c dl-n-alkyl eulfonee are e 

dlchlorlnated and traneformed Into c&-1,2-dIalkyletheneaulfonIc acids; 26-f 

and benzyl n-alkyl eulfonee are mono- & dlchlorlnated 80 that Bialkyl- 

styrenes and cle-l-alkyl-2-phenyletheneeulfonlc acids are formed. - 
The remarkable differences In ratee, mechanisms, and products of theee re- 

actions with varloue claaeee of sulfones 5 prompted the Investigation of benz- 

hydryl syeteme. This report describes the rapid, quantitative convereion of 

benchydryl eulfones (&)6 Into l,l-diarylalkenes &).on treatment with Ccl,- 

KOH-t-BuOH (Table I).? In a typical reaction, 4 g of powdered KOH wae added 

to a etlrred eolutlon (O-25') of 1 g of 1 In 10 ml of Ccl, and 10 ml of t- 

BuOH. Within minutes the mixture thickened noticeably; It wa8 diluted with 

water, extracted with ether, and the extracts were evaporated to provide 2. 

Under theee conditions benzhydryl phenyl eulfone (2) was Immediately converted 

into a-chlorobenzhydryl phenyl sulfone (6) which was quantitatively Isolated. 

The pathways responsible for these conversions are suggested in Scheme 1. 
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Table I 

REACTIONS OF BEiNZHYDFEL SULFONES WITH Ccl,,-KOH-t-BuOIi* 

Sulfone (up, 'C) Productb (DIP, 'C) 

Nun-, ccDcl:: Nmr, ,fcDc13 
& Ph2CHS02CHPh2 (192-193)' 

7.59-7.14 (m, 20 H, Ph) 

5.13 (s, 2 H, CH) 

42 Ph2c=c% (221-223)d 

7.10 (e, Ph)' 

3 Ph2CHS02CH(CH3)2 (191-192)f 

7.86-7.28 (m, 10 H, Ph) 

5.44 (a, 1 H, CHK) 

3.M (hep, 1 H,C11CH3) 

1.32 (a, 6 H, CH3) 

2 Ph2CHS02CH2CH3 (1%-136)h 

7.80-7.27 (m, 10 H, Ph) 

5.33 (s, 2 H, CH) 

2.83 (9, 2 H, CH2) 

1.28 (t, 3 H, CH3) 

5 Ph2CHS02Ph (186-187)J 

7.76-7.20 (ID, 15 H, Ph) 

5.32 (s, 1 H, CH) 

& Ph2C%(CH3)2 (oIl)g 

7.11 (8, 10 H, Ph) 

1.74 (a, 6 H, CH3) 

42 Ph2C=CHCH3 (49-51)' 

7.46-7.a (m, 10 H, Ph) 

6.14 (q, 1 H, CH) 

1.70 (d, 3 H, CH,) 
a 

5 Ph2CC1S02Ph (142-143)k 

7.83-7.23 (m, Ph) 

' At O-25', 5-30 min. b All products were isolated In yields >96y0. 

' Quantitatively decomposes on melting; lit mp 185-lt?6', H. Dannenberg 

and A. Rahman, Chem. Ber., 2, 1625 (1956). d Mixed mp with an authentic 

sample (Aldrich, mp 223-224O) was not depressed. e In C6D6, broad-base 

elnglet (In 5% CDCl 
3 
an authentic sample exhibited a sharp einglet; 

gratitude Is extended to Dr. H. Yamada, Kyushu Univerelty, for the latter 

determination). f Lit mp 1go-1920, 9. Archer, C. M. Suter, and B. J. 

Tullar, British Patent 668,562 (March 19, 1952). g Lit (011) bp 98'/0.5 

mm, E. W. Garblech, J. 0r~. Chem., 26, 4165 (1961). h Lit mp 135-136, 

ref. f. ' Lit q p 4848.5', ref. g; 51-51.5', G. WIttIg and H. D. Frommeld, 

Chem. Ber., pI, 3548 (1964). J Lit mp 187-188', F. G. Bordwell and 9. M. 

Pitt, J. Amer. Chem. Sot., _, 77 572 (1955). k Not previously reportedi 

elem. anal. satisfactory. 
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The quantitative converelon of sulfonee 1 into the respective alkenes 2 

indicates that lnltlal a-chlorination was followed exclusively by 1.3 ellm- 

lnatlon; &, no dichlorination occurred. In related reactions of sulfones 

with CC1 4 -KOH-t-BuOH we have observed that Initial a-chlorination is rate 

determining, a-phenyl substitution enhances the rate (PhCH$i02->> RCti2S02---), 

and the a-chloro-sulfone intermediates undergo 1.3 elimination and gem-a-di- 

chlorination much faster than a,a'-dichlorination. 1,2,4,5 The chlorination 

of fi and the conversions of sulfones 1 into alkenes 3 all proceeded at simi- 

lar rates, considerably faster than the correspondiw reactions of alkyl sul- 

fones. Together, theae data justify the conclusion that even sulfones lb and - 
lc were initially converted into their respective a-chlorobenzhydryl sulfones 

<), thereby precluding dichlorinatlon (Scheme II). 

Scheme II 
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Although the four benzhydryl eulfones exhibited reactivltles of the same 

order of magnitude, dlbenzhydryl sulfone (la) appeared to react the slowest. 

When treated at O-5" for 30 min, sulfones lb, l.c, and 5 were completely con- 

verted, while & was largely recobered (although It reacted promptly at 25').8 

Sulfone & might have been expected to react the fastest In view of its 

@lightly greater equilibrium acidity;' &, of the respective benzhydryl 

anions, which are required in the rate-determining a-chlorination, that of la - 
would be present In the greatest concentration. 10 However, while Increased 

reactivity of simple sulfones may follow increases In their relative acld- 

itleeg*ll (e.p,, benzyl vs alkyl sulfones, vide supra), factors otherthanacld- 

ity may also Influence reactivity. Molecular models demonstrate that la Is - 
conformationally more constrained than I&, 2, and 5, a fact which may account 

for its reduced reactivity desplte its greater aci'dity. In this regard, the 

unexpected shielding of the benzhyaryl proton of 9 (85.13) relative to that 

of lb, &, and 5 (85.44, 5.33, and 5.32; cf. Table I) may also be associated 

with conformational constraint. 

It is noteworthy that the l,l-dlphenylalkenes (4) showed no evidence of 

reacting with the mol equiv of :CC12 initially generated. In this respect al- 
kenes 5 resemble trans-stllbene (similarly formed from dibenZY1 sulfone) and 
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contrast with the tetraalkylalkenes (from dl-x-alkyl eulfones) which were 

l,2a,c,5 Isolated mainly (60-70070) a8 their adducts. Electronic and sterlc ef- 

fects of the phenyl eubstituents may account for the contraet. 12 However, the 

difference in relative rate8 of decomposition of polyphenyl- VB tetraalkyl- - 
substituted thlirane l,l-dioxides (VA, J+ 4) 13 may also be responsible, 

eince the :CC12 Is generated in alpil;$ step and Is competitively consumed In 

a rapid reaction with XOH-t-BuOH. ' * 
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