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of sulfoxide,

sulfamide and sulfoximide functionalities incory

Considerable interest has recently been directed to the conformational propertics

ated 1nto a six remhered

rlngl. The preference of the conformer with axial sulfc.ide group in thiane-l-oxides, 1A,

seems well documentedl’z.

Cis-1somers of Lb-substituted thiane-l-oxides have been shown to

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

ably in the S-O-axial conformatlonB. A smaller preference for the axial position has been

found 1n thiane=l-(N-arylsulfonyl) imides (2), whereas thiane-l-imide (3) shows a compa-

rably small preference for tne equatorial oonformatlonl. The prevalence of the axial form

nas been ascribed to attractive interactions between substituents on sulfur and the syn-

axial hydrogens on C~3 and C~54, but additional reasons have to be considered as indica-
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ted by recent results with 1,3=dathiane~ and oxathlane—l-cx1des5—7.
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We now wish to report a considerable equatorial preference of the sulfimide functio-

nality 1n thiane-1-(N=-p-chlorophenyl) imide (4) and cas-l-thiadecalin-16-(N-p-chloro-

phenyl) imide (93)8, in contrast to the observed axial preference in 27,
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spectrum of ﬂ, recorded at +2900, shows an averaged spectrum of L4E and &A, due to rapad
ring inversion, At —90°C two sets of signals, corresponding to conformers E and A, are

clearly visible, loweraing the temperature to -100% brings no further change,

Assignment of signals rests on comparison w1th the spectra of cis- (5) and trans-
femethyl-thiane-1-(N-p-chlorophenyl) imides (6) cis~ (7) and trans~4-methyl thiane~l-
ox1des (8)9 and gas- and trang-i~tert,butyl- thlane-l-oxldpsg' C=atoms 3 and 5 in confor=
mers A are more shielded than in the corresponding conformers E by 6,2 to 7.5 ppm because
of the y-gauche effect brought about by X, C-atoms 2 and 6 are also more shielded inm A by
5 to 7 ppm because of the smaller B-effectlo’e. As 1n the rnase of cyclic sulfox1desz, 130

NMR spectra of Nearylsulfimides allow unambiguous configurational assignment.

Table I. NMR Chemical Shifts2

Compound lH 130
saeg Heterocyclaic Ring Aromatic Rang

C=2 C=3 C~it C-5 Cc-6 CH3 Cal? c-21 C-3"! C-b1
48 0.39 46,80 21,87 24,55 21.87 46,80 ~- 155,54 119,13 128.85 120.12
&Eﬁ’i . 47,92 24,08 24,08 24,08 47,93 -~ 154,55 118,28 128,96 119,62
&AE’Q 40,92 16,53 24,08 16,53 40,92 -—- 155,19 118,28 128,96 119,42
5 0,22 42,18 25.27 29,96 25,27 42,18 21,33 154,77 119,14 128.67 120,51
3 0,47 48.05 31,90 30,92 31.90 48,05 21.4% 153.91 118,9L 128,75 120,81
7 0,49 45,74 23,73 30,89 23.73 45,74 22,43 - - -- --
8 0.66 50.68 29.95 30,45 29,95 50,68 20,72 - - -— -
255 0,4 47,79 19,70 30,34 25,61 27,92 - 155,82 118,87 128,61 120,33
ont 47,62 19,66 30,22 25,71 28,44 -~ 155,88 119.33 128.67 120.59
gﬁEﬁ L8, 0k 19,82 320,60 25.53 26,97 - 155,31 118,04 128,62 119,69
10a 2 0.38 48,55 22,94 32,67 33,34 25,54 - 155,85 118.87 128.42 120,23

&1y ppm, solvent CD013+ 5% TMS, at +29°C, 1f not otherwise indicated, Spectra were re-
corded on a Varian X100, 100 MH=z 1H—spectra 1n the CW mode, lBC-spectra at 25,16 MHz
in the FT mode. b Shift dafference of axial and equatorial protons at C=2, & lBC-SPec-
trum 1n CH,Cl, + 20% CDBCOCD3 + 2% TMS, signala of C-2, C-1' and C~4' were used for in-
tegration, 4 At =90°%, & curp: 21.81, ¢-8- 25,61, C-9: 63,25, ¢-10+ 37,Lk, £ +55°¢,
C-7 22,17, C=8- 25,50, C=9 53,15, C-10- 37.12. & a¢ -69°C, c-7 21,16, ¢-8 25,79, C-9

63,84, C-10. 38,05, & c—7 25,28, C-8 27,62, C~9 66,55, C-10: 40,03,

lBC-spectrum of 4 gives a ratio of 8C¥5 % E

= 0.5 kcal/mol. Since TOC-NMR shifts

Integratlonll of signals in the -90°C
to 20£5 % A, an egualibraium constant K= 4 and -AGlS3
are temperature dependent, use of Eliel's equation K j!_iL can only give very approx-

imate results : 7L % or 84 % D at +29° C, using signals of C-3 5 or C-2,6, respectavely,
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The equatorial preference of the sulfimide functionality i1s also shown by the
NMR spectrum of cis-l-thiadecalin-lf~(N-p-chlorophenyl) aimide (2@)13. Reacting gis=1-
thiadecalin with N-chloro-succinamide and 4-chlorocaniline afforded only one of the two
configurational isomers 9u and 9B Assignment of the structure of 9B 18 based on the fol-
lowing observations. conformation A in 9¢ 1s excluded because of severe N/CH2 syn-axial

interactions, In the 13

C-NMR spectrum of the remaining conformer F C-2 must resonate at
comparatively high field because of they~gauche interaction with C-8, The room temperatu-
re spectrum shows C-2 at 47,79 ppm, very close to the signal of C-2 in trans-l-thiadeca-
lin-la-(N-p-chlorophenyl) 1imide (10&)(the equatorial configuration of which has been ri-
gorously established by X-ray analysxsl4), thus 9a% and therefore gghas to be excluded,
and for the same reason (g-gauche C~2/C=8) 98 must exist predoninantly in conformation
E15, Signals at +29°C are slightly broadened due to ring inversion, at +55°C inversion 1S
fast and all signals are sharp, At -6900 the signals are again sharp, only one set of sig-
nals, corresponding to conformer E, 1s clearly seen, Since 10% of a second isomer are
easily detected 1t 15 concluded that 9B, at ~69°C, exists to »90% in conformation E,

K39, -AGZOL} 20.9 keal/mol.
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Additional gualaitative evidence for the conclusions drawn comes from comparilson of

the !ée-valuesl of the a-protons in the lH-NMR spectra, also listed an Table 1,

Possible reasons for the preference of the aryl sulfimide functionality for the squa-

torial conformation warll be discussed in the full paper,
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