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Consrderable Interest has recently been directed to the conformatlonal propertltn 

of sulfoxlde, sulflmlde and sulfoxrmlde functlonalltles lncory. ated Into a SIX membered 
I. rang . The preference of the conformer wath axral sulfc.>lde group In thlane-1-oxrdes, &A, 

seems well documented 172 . &g-Isomers of 4-substatuted thlane-l-oxIdes have been shown to 

be thermodynamically more stable than the trans-isomers and are supposed to exist prefer- 

ably In the S-0-axial conformation 3 . A smaller preference for the axral posItIon has been 

found in thlane-l-(N-arylsulfonyl) lmldes (s), whereas thaane-1-lmlde (3) shows a compa- 

rably small preference for t?e equatorial conformatron 
1 
. 'The prevalence of the axial form 

5 
nas been ascribed to attractive InteractIons between substltuents on sulfur and the syn- 

axial hydrogws 0'1 C-3 and C-5 
4 , but addItIona reasons have to be consldered as Indlca- 

ted by recent results with 1,3=dathlant- and oxathlane-1-oxades 5-7. 

A Rl = R2 = II , X = 0 5 R =CH 

2 G; 
3' 

R2=H, X = N-p-chlorophenyl 

2 
R1 

= R2 = H , X = N-S02-aryl : H , R2 = CH 
3' 

X = N-p-chlorophenyl 

3 
Rl = F2 = H , X = 513 2 Rl = CH3 , R2 = H , X = 0 

5 Rl z B2 = H , X = N-p-chlorophenyl g Rl = H , F2 = CH3 , X = 0 

We now wleh to report a consIderable equatorle.1 preference of the sulflmlde functlo- 

nallty ln thlane-1-(N-p-chlorophenylj lmlde (4) dnd cls-l-thradecalln-lS-(N-p-chloro- - 
phenyl) amade (915)8, 1n contrast to the observed axial preference In 2 

1 
. The 13 C-NMR 
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spectrum of 5, recorded at +29'C, shows an averaged spectrum of ?E and $A, due to rapld 

ring lnverslon. At -9OoC two sets of s~+gnal_s, corresponding to conformers E and A, are 

clearly vlslble, lowerIng the temperature to -1OO'C brings no further change. 

Assignment of signals rests on comparison with the spectra of CL+ (5) and trans- 

4-methyl-thlane-l-(N-p-chlorophenyl) lrnldes (k)', g- (1) 
-Y 

and trans-4-methyl-thlane-l- 

oxides (8)', _ _ 

_ 

and CIS- and trans-4-tert.butyl-thlane-1-oxldcs 2 * C-atoms 3 and 5 m confor- 

mers A are more shielded than in the corresponding conformers E by 6.2 to 7.5 ppm because 
of the p-gauche effect brought about by X, C-atoms 2 and 6 are also more shlelded In A by 

5 to 7 ppm because of the smaller R-effect10'2. As In the qase of cyclrc sulfoxldes 2 "3C , 
NMR spectra of N-arylsulflmldes allow unambiguous confzguratJonal assignment. 

Table I. NMR Chemzcal ShIftsa 

Compound lH l3c 
s b 
ae 

Heterocycllc Ring Aromat-Lc Ring 

C-2 C-3 C-4 C-5 c-6 CH 
3 

C-l' C-2' C-3' C-4' 

9 0.39 46.80 21.87 24.55 21.87 46.80 

tEg?fi _ 47.93 24.08 24.08 24.08 47.93 
lpd 40.92 16.53 24.08 16.53 40.92 
2 0.22 42.18 25.27 29.96 25.27 42.18 
5 0.47 48.05 31.90 30.92 31.90 48.05 
,7 0.49 45.74 23.73 30.89 23.73 45.74 
; 0.66 50.68 29.95 30.45 29.95 50.68 
p 0.46 47.79 19.70 30.34 25.61 27.92 
_sR' 47.62 19.66 30.22 25.71 28.44 
p= 48.04 19.82 30.60 25.53 26.97 
gdh 0.38 48.55 22.94 32.67 33.34 25.54 

__ 
_a 

-- 

21.33 
21.44 

22.43 
20.72 
-_ 

155.54 119.13 128.88 120.12 

154.55 118.28 128.96 119.62 

155.19 118.28 l.28.96 119.42 

154.77 119.14 128.67 120.51 

153.91 118,91 128.75 120.81 

__ -- __ 

"_ __ _- -- 

155.82 118.87 128.61 120.33 

155.88 l-19.33 128.67 120.59 

155.31 118.04 128.62 119.69 

155.85 118.87 128.42 120.23 

a In ppm, solvent CDCl + 5% TIS, at c29'C, If not otherwlse Indicated. 3 
Spectra were re- 

corded on a Varlan XL-loo, 100 MHz IH-spectra In the CW mode, '3C-spectra at 25.16 MHZ 
in the FT mode. b c 13 Shift difference of axial and equatorial protons at C-2, - C-spec- 

trum in CH2C12 + 20% CD3COCD3 + 2% TMS, signals of C-2, C-1' and C-4' were used for In- 

tegratlon. a At -9O'C. e C-7: 21.81, C-8- 25.61, C-9: 63.25, C-10. 37.44. f At +55'c, 

c-7 22.17, c-8. 25.50, c-9 63.15, c-10. 37.12. = At -69'c, C-7 21.16, C-8 25.79, C-9 

63.84, C-10. 38.05. h C-7 25.28, c-8 27.62, c-g 66.55, c-10: 40.03. 

Integration 11 of signals in the -9O'C 13C-6pectrum of kglves a ratlo of 8ct5 % E 

to 2Ok5 % A, an equllrbrlum constant Kr4 and -AGO 183 
co.5 kcal/mol. Since 13C-NMR shifts 

are temperature dependent, use of Ellel's equation K =-$*12 can only give very approx- 

rmate results : 71 % or 84 Z c at +29'c, using slgnals of >-3,5 or c-2,6, respectively. 
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The equatorial preference of the sulflmlde functlonallty 1s also shown by the 13,_ 

NMR spectrum of cls-l-fhladecalln-lB~(N-p-chlorophenyl) aalde (zB)15. Reacting E-l- 

thladecalln with N-chloro-succlnlmlde end 4-chloroanlline afforded only one of the two 

conflguratlonal isomers 9a and 213. Assignment of the structure of ZR 1s based on the fol- 

lowlng observations. conformatlon A In 9& 1s excluded because of severe N/CR2 G-axial 

Interactions. In the 13 C-NMR spectrum of the remalnlng conformer ?E C-2 must resonate at 
comparatively high field because of the#-gauche onteraction with C-8, The room temperatu- 

re spectrum shows C-2 at 47.79 ppm, very close to the slgnal of C-2 in trans-l-thladeca- 

lln-la-(N-p-chlorophenyl) lmlde (lz&)(the equatorial confoguratlon of which has been rl- 

gorously establIshed by X-ray analyszs 14 >, thus 3E and therefore phas to be excluded, 

and for the same reason (;r-gauche C-2/C-8) $? must exist predominantly in conformatlon 

El5 . Signals at +29'C are slightly broadened due to ring Inverszon, at +55'C lnverslon IS 
fast and all signals are sharp. At -69'C the sqnal_s are agaIn sharp, only one set of sig- 

nals, corresponding to conformer E, 1s clearly seen. Sznce lC% of a second isomer are 
easily detected It IS concluded that jl3, at -6V°C, exists to 390% m conformation E, 

K 39, 20.9 kcal/mol. 

A 

= N-a-chlorovhenvl 

E A 

Addltlonal quaktatlve evidence for the conclusions drawn comes from comparison of 
the b,, -values 1 of the cr-protons In the 1 H-NMR spectra, also llsted zn Table 1. 

Possible reasons for the preference of the aryl sulflmrde functionality for the equa- 

torlal conformation ~~11 be dlscussed in the full paper. 
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