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Abstract- Conformer ratios in 4-benzyloxy- and 4-doxy-substituted thianes. 

cis- and rruns-th~ane I-oxides, th~ane I .  I-diox~des, and d~hydrothiines were 

revealed on the basis of their low temperature IH nmr analyses Extreme 

benzyloxy- and siloxy-axial (or -pseudoaxid) conformer preferences in / 1 ~ ~ 1 1 1 . ~ -  

thiane I-ox~des,  thiane I .  l dioxides.  and d~hydrothiines were clearly 

demonstrated. 

Previously. we reported axial (ox) conformer preferences (>70% at 25 "C) of alkoxy and siloxy groups in thc 

chair-type cyclohexanones (1) and (2). glutaric anhydride (3. X = 0). and glutarimide (3: X = NCH2Ph) not 
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only in  their CDCIx solution hut also i n  the crystallme state.] Thesc prochiml compounds ( I )  and (3) should be 

attractive to us from the viewpoint o f  a new des~gn for the asym~netric induction.? 

Significant attention was earlier directed toward the conformat~onal analyses o f  substrtuted thianes and their I - 

oxides and 1,l-dioxides. Martin and Ubel reported a conformational pretkrence for the l i)r~ns having sulfoxide 

oxygen-ox over those w ~ t h  sulfox~de oxygen-equatol-ial (ey) in  the ( . i s -  and tr(r1rs-4-chloro-. 4-hydroxy-, or 4.1'- 
- 

toluenesulfonyloxythiane I-oxides.3 0 k 1  and Noganii disclosed interesting evidence o f  a confor~national 

preference for the forrns havmg Br-eq in  the 4-hromothiane and its cis- I -ox~de and for the forms having Br-ax in  

the trlrnc.-4-bromothiane I-oxide and i t s  I, 1 -d~ox ide .~  These results mentioned above prompted us to investigate 

the systematic conformat~onal analyses o f  the titled corripourids (4-7) arrd dihydrotl~iincs (8). 

Thiane I-oxides 

trans: - 

Figure I. Confonnational equilibrium modes in  4-RO-substituted thianes. thiane 1-oxides, 
thiane I, l -dioxides. and dihydrothiines 

The low-temperature I H  nmr spectra o f  4-RO-substituted th~anes (4a-d).5 cis-thiane I-ox~des (5a-cj. rurtrs- 

thiane I-oxides (6a-c),s thiane I,l-dioxides (7a-cj.5 and 4-RO-dihydrothiine (8c16 gave rlse to two sets of 4-H 
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or 2-H peaks which correspond to the RO-ey and KO-rru conformers based on the result from then ring 

interconvers~on as shown in Figure I and Table I 

Table I .  Conformer mtios in RO-substituted th~anes (4a-d). 
cwthiane I -ox~des (5a-c), rr-iois-thiane I -oxides (6a-c). 
thiane 1.1-dioxides (7a-c). and dihydmthune (8c) based 
on 'H nmr analys~s (400 MHz. CI),CI,). 

Conformer t3atloa) G ( P P ~ )  of 4-H 
Compound 

RO-eq : RO-ax RO-eq RO-ax Tcb)PC 

a) Unless othenv~se, deterniined at -80 "C. b) Coalescence temp. 
of 4-H peaks. c) Determined at -90 'C d) Determmed at -95 OC, 
e )  G(ppm) Value of 2-Hal.  

I H  nmr (200 MHz, CDC13, room temperature) bandwidths (W)  of 4-H peaks of  4a-d exhibited fcurly large 

values (4a: 27.6 Hz, 4b: 25.1 Hz, 4c: 24.0 Hz, and 4d: 29.0 Hz), wh~ch  suggested their RO-eq confortner 

preferences1 Then, we examined their 400 MHz IH nmr analyses at -80 "C and could reveal the details of thew 

conformational ratios (ey vs a x )  in CD2C12 solution as shown in Table I Interestingly, the order. 111' RO-eq 

conformer preferences among d o x y  derivatives (4b-d) is shown to be 4d>4h>4c. This order !nus1 be contrary 

to that of the bulky slze of siloxy groups. Eventually. the order (4d>4a>4b>4c and 5a>5h>5c) seemed to be 

in proportion to the basic~ty (electron denslty) of the oxygen atom of 4-RO groups. Hence. bas~ctty order ol'the 

oxygen atom of the related benzyloxy and siloxy denvatives7 was tentatively determined on thc basis of up-field 

shift (A6 ppm) of I 19~n-peak of Me2SnC12 in the presence of the corresponding cyclohexanol ether as shown in 
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Table 2. Interestingly, the basic~ty order (M~~SI-O>P~CH~-O>/-B~I(M~)~S~-O>~-BU(P~)~S~-O) obtained by our 

method i s  perfectly consistent with the order of  the RO-eq cornformer preferences in the compounds (4) and (5). 

Table 2. Up-field sh~ft ( A 6  ppm) of '%-peak (149 MHz, nmr) of Me,SnCI? 

in the presence of ethers in CDC13 at -50 "C. 

Chemical Shift of 
19Sn (6 ppm)b) A6 ppmC) 

1) Me2SnCI2 (0.3 mmol)/CDC13 (2.5 ml) 143.42 
- 

5) MezSnCil + O O S I ( P ~ ) ~ M U  142.92 -0.50 

a) In Runs 2-5, a m~xture of MezSnClz (0 3 mmol) and each ether (0.3 mrnol) was derermined in 

CDC13 (2.5 ml). b) Each chemical shift 1s md~cated in the ppm value lelative to the ~ e , " " ~ n  s~gnal 

c) A 6  ppm = 6 ppm ( ~ e ~ " " ~ n ~ 1 ~  +ether) - 6 ppm ( ~ e ~ l ~ " ~ n ~ 1 ~ )  

In the cases of ox-4-RO-thiane I-oxides (5a-c), their RO-IIX conformer preferences pmved to be 45% (Sa). 66% 

(Sh), and 67% (SC), respectively. on the basis of their 400 M H z  I H  nmr analyses at -80 "C. Each RO-II.~ 

conformer preference extent of the thiane I-oxides 5a-c should be evidently larger than that of  the corresponding 

thianes (4a-c) exhibitting the same order aspect Sc>Sh>Sa as 4o4h>4a. In the cases of 1r~rrr~s-4-RO-hine I -  

oxides (6a-c) and 1,l-dioxides (7a-c). the extreme 4-RO-~rs conTormer preference extent of  4-benzyloxy 

derivatives (6a and 7a) seemes to be l~t t le  lower than that of  the corresponding 4-siloxy ones (6h,c and 7h,c). 

Tentative IH nmr (200 MHz. CDCI3, room temperature) analyses of  4-RO-dihydrorhimes (8a.c) and 1.1- 

dioxide of 8c provided the fairly s~nall W values [ I 8 3  Hz (8a). 19.7 Hz ( 8 ~ ) .  and 18.6 Hz. ( I  ,I-dioxide of  8c)l 

due to their 4-H peaks, which should mean their 4-RO-lwrudo~r.< conformer preferences as we antic1~ated.8 The 

dynamic IH nmr analysis of 8c at -95 OC definitly clarified i t s  conformatonal ratlo 
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Finally, crystalline compounds (6c and 7c) were subm~tted to the X-ray analysis 9 Perspect~ve views of their 

crystallographic structures are depicted in Figure 2 9 The th~ane I-oxide and 1.1-dioxide rings adopt a chair 

form and the siloxy group, in fact, occuples the (ix site in their molecules. 

6c 7c 

Figure 2. Perspectives view of the crystallographic structures of coi~ipounds 6c and 7c 
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The crystallographic data of compounds 6c and 7c are as follows 6c: C ~ I  H2802SSi. M = 372.60. 

triclinic, Pl(#2), a =  IO240(.I)A. b =  12003(3),4,c =9.991(2),&, a =  I I 1  44(21°. b =  107.04(1)0. y =  

101 32(1)", V = 10?7,2(4)A3. z = 2, DcaIc = 1 205 glcn13. K = 0 0 6 6 . 7 ~ :  C2 1 H?_@~SSI ,  M = 388.597. 

tetragonal, P4 2111, a = 20.316 (3)A, c = 10.302(2)A. V = 4252( !)A3. z = 8, Ucalc = 1 214 glcm3, R = 

0.066. 
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