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Bythereactionwith threeN,Ndialkylanidosulfenylchlorides Pbearing representative sixes for the R groups 
on the nitrogen aton, several substituted seccndary E or Z allylic alcohols (la-h) have been converted into the 
correspading pairs of diastereoisaneric allylic sulfinanides (3t3'a-v), whose ratios have been determined by'H 
F&R spectrosccpy. Five cases of entirely diastereoselective [2,3]-sig&-epic rearraqment have been observed. 
The stffeochenistry of one pure diastereoiscner 3'm has been determined by single crystal X-Ray analysis. 
When treated with 4irorpholinesulfenyl chloride, cyclohex-2-en-1-01 is stereoselectively ccnverted to one 

diastereoiscner of the sulfinanide 5b which, by unimbiguzus procedures, led to the sane p.tolylsulfoxide 5a 
alrea& obtained by treataent of cyclchex-2en-1-01 with tolwne-p-sulfenyl chloride. 

Since its discovery two decades ago, the reversible interconversion of allylic 

sulfenates to sulfoxides 
2 

has become one of the best known [2,3] -sigmatropic 
3 

rearrangements. The trichloromethyl , methyl 4, and n-propyl 5 allylic sulfoxides have 

been not widely used in comparison to the numerous aryl allylic sulfoxides which proved 

their remarkable synthetic utility in the stereospecific syntheses of a variety of 
7 

functionalised compounds . 

R3 R3 a) X = Ccl3 (ref. 3) 

a,c,d,f,g bl X = CH3 (ref. 4) 

c) X = nC3H7 (ref. 5) 

b,d,f dl X = Aryl (ref. 2,6,7) 

e) X = OR (ref. 8) 

I II f) X = SR (ref. 9) 

Scheme 1. g) X = NR2 (ref. 10) 

The classic [2,3]-sigmatropic rearrangement of allylic sulfenates (I, X= alkyl or aryl) 
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has been extended to sulfoxylates (I, X= OR) 8, thiosulfoxylates (I, X =SR) ’ and recently 

to 4-morpholinosulfenates (I, X= N [(C2H412] 0) lo which are characterized by the 

interesting presence of three contiguous heteroatoms. In part IV of this series 
lob 

, we 
recorded the rearrangements of nine substituted allylic morpholinosulfenates which were 

generally of low diastereoselectivity except for the esters arising from three alcohols 

If, l'f and l'h (Table 1, entries 28, 29, 41). These pairs of diastereoisomeric 

substituted allylic sulfinamides (3+3')o,u were found to be stable to equilibration at 

room temperature whereas some pairs of diastereoisomeric substituted allylic sulfoxides 

can equilibrate in more or less mild conditions ". Seeking a better understanding of the 

factors influencing the stereochemistry of this [2,3] -sigmatropic rearrangement, we 

focused our study on the influence of the substituents R', R2 and particularly R upon the 

ratios of the diastereoisomeric allylic sulfinamides 3 and 3'. 

The task was simplified by the easy access 12'13 to N,N-dimethyl and 

N,N-bis(l-methylethyl)amidosulfenyl chlorides (Za,c). By the reaction with chlorides 

(2,a,b or c) carried out in the presence of triethylamine, the representative fifteen 

secondary (El or (Z) allylic alcohols (la-h) were converted via the transient 

N,N-dialkylamidosulfoxylates (Ig) to the corresponding substituted allylic sulfinamides 3 

and 3'. The results are summarised in Table 1, the following features being particularly 

worthy of comment: 

- During this work, we have not detected any equilibration between 3 and 3' lvide 

infinal and their tabulated ratios must therefore be considered as unambiguous. 

- When the R groups on nitrogen are small or medium-sized (Me or morpholino), the 

rearrangements were generally effected in reasonable times (4-6h1, except for compounds 

(3+3'a,b,e); this being probably due to the sulfur atom of the intermediate 

dialkylamidosulfoxylate approaching a secondary carbon whilst the oxygen leaves a 

primary or an equivalently substituted carbon. Logically therefore, the 

N,N-diisopropylamidosulfoxylates required longer times (18-120 h) for complete 

conversion. 

- The yields of sulfinamides were lowered by the presence of bulky groups R'= iPr, tE!u 

and particularly R= iPr. In each of the seven series starting with (E) and (Z) alcohols 

(l,l'a-h) the use of morpholinesulfenyl chloride gave consistently the best yields of 

sulfinamides and the reasons for the rather low yields of N,N-dimethylsulfinamides are, 

at present, unclear. 

- The rearrangement of the N,N-dialkylamidosulfoxylates examined was found to be 

regioselective and moreover led to the exclusive formation of the tit/ran4 olefinic 

sulfinamides (3+3'). 

- The diastereoselectivity of the rearrangement of the intermediate (E) allylic 

N,N-dialkylamidosulfoxylates was generally low except for four N,N-diisopropyl 

compounds bearing relatively bulky K' groups (entries 17,23,30,42). Starting with 

(Z)-alcohols, the rearrangement took a better level of stereocontrol in nine cases 

(entries 4,12,16,20,25,29,33,35,41) and became entirely stereoselective in five cases 
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(entries 18,22,31,37,43). 

Cl-5-M 
AR 

‘R 

Et3N 

ether -78°C to RT 

R*N\ 0 

SR 

R* --k6R1 
1 2a R,R= CH3 

*b R,R= [(C2H4)210 
3+3' 

1. Table 
2c R,R= CH(CH3)* 

Entry Alcohol R* R' R Time Chemical 
* 

ratios of diastereoisomers 
(El (Z) (h) Yield (%I 3 : 3' 

1 la 
t Me H Me 

60 (3t3')a 60 : 40 
2 l,a 5 G 25 : 75 

3 la 

I 

n 
l,a Me H 

0 
72 

!Gl 
(3+3')b 65 : 35 

4 _ 72 10 : 90 

: la iPr 1;: 0 4 (3+3')c 65 - : : 35 

7 lb 
t Me Me Me t 

52 (3+3')d 60 : 40 
8 l,b 36 35 : 65 

9 lb t n 
10 l'b Me Me _' 

48 (3+3')e 55 : 45 
72 

I:: 
30 : 70 

;: 
lb iPr 46: :: (3t3')f 60 : 40 

10 : 90 

13 lc 
14 l'c Me I 

iPr Me 
t 16 17 (3+3')g 60 30 : : 40 70 

;z 
lc 

l'c Me I 

n iPr P ! 35 (3+3')h 70 : 30 
33 5: 95 

17 lc 
I Me iPr iPr 

120 
:; 

(3+3')i 95 :5 
18 l'c 48 <5 : >95 

:: Id I'd I Me t8u Me 4 4 33 28 (3t3')j 65 : 35 
15 : 85 

;: 
Id 

i 

/ 

Me t5u _O t 
64 (3+3')k 65 : 35 

I'd 54 <5 : > 95 

23 ld I 
Me t8u iPr 

24 26 (3+3')1 95 :5 
24 l'd 120 0 

25 l'e Me pBr-C6H4 
n 
P 4 83 (3t3')m 5: 95 

26 If 
27 l'f i Me p.Tol Me : ;:, 

(3+3')n 70 : 30 
30 : 70 

28 If / 
29 p.Tol -0 

t 73 (3+3')0 77 : 23 
86 5: 95 

30 If 
p.Tol 

* 
31 iPr :i 

60 (3t3')p 90 10 
47 <5 I > 95 



J.-B. BAUDIN et al. 

Table 1. (continued) 

;: lg I Me ntlept Me 4 4 :: (3+3')q 65 l'g 10 : : 35 90 

34 lg i I 
l'g Me nHept P 

t 73 (3+3')r 55 : 45 
35 60 10 : 90 

36 lg 
37 nHept iPr 

120 :: (3+3')s 75 : 25 
48 <5: >95 

38 lh 
iPr nHept Me 

40 (3+3')t 50 : 50 
39 l'h 15 10 : 90 

40 lh n (3+3')u 65 : 35 
41 l'h t iPr nHept P t :: 20 : 80 

lh 
nHept iPr 

72 (3+3'lv 95 :5 
48 <5 : >95 

* The ratios of diastereoisomers were determined by 'H NMR. 

As well as being pleased by the diastereoselectivity shown in the formation of some of 

the substituted allylic sulfinamides, we were particularly gratified to find that the pure 

compounds 3'm, 30 and 3'0 are crystalline. The X-ray single crystal diffraction study of 

3'm thus provided an extremely valuable addition to the somewhat sparce information 

concerning X-ray data of sulfinamides 
14 . 

One part of the molecule is in disorder with occupation of two positions. The two 

conformations correspond to each other by rotation around Br atom [<C7-Br-C7'= 6(l)"] and 

the S-C, bond [CC2-C,-C2'= 26(2)";<C14-Cl-C14'= 22(2)"]. The perspective view with the 

atom numbering is given in Fig. 1. The fractional coordinates with equivalent isotropic 

thermal factors are given in Table 2. 

F~cJLJ. CRIEP dra&g of the molecule 3'm shwirg the diredim of the free pair cm sulfur: filled bonds beWen 

atamwithoccyMtionfact~0.6667,erptybonds~atanswithocapatianfactcr0.3333. 
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Table 2. Fractional atomic coordinates (x lo41 for non H-atoms and equivalent isotropic 

thermal parameters (A2,x103) with esd's in parentheses. The molecular part in disorder 

concerns the atoms C2 to C9 and Cl4 and the corresponding primed atoms, with occupation 

factors respectively 0.6667 and 0.3333. 

U eq = l/3 f 5 Uij ai* aj* Ti.< 

Br 

z 

$ 

clo 
cll 
cl2 
cl3 
cl 
c2 
c2B 
c3 
c3' 
c4 
!5 
L6 
C7 
C8 
c9 
C4' 
C5' 
'6' 
C7' 
C8' 
c91 
cl4 
cl4' 

X 

% I :I 
3554 ( 51 
454 ( 5) 

2462 ( 5) 

'Z I :; 
1108 ( 7) 
2052 ( 7) 
4034 ( 7) 
4880 il2j 
5125 (28) 
5760 (121 
5426 (25) 
6620 ( 6) 
6593 ( 6) 
7423 ( 6) 
8279 ( 6) 

E: I :,' 
6437 (12) 
6571 (12) 
7493 (12) 
8282 (12) 
8148 (12) 
7226 (12) 
4178 (14) 
4012 (25) 

Y 

5716 ( 1) 

623 ilOi 
1077 ( 8) 
2202 (12) 
1936 (15) 
-467 (12) 
-294 (10) 
2653 (10) 
3230 (18) 
2922 (37) 
3207 (18) 
3853 (34) 
3788 (13) 
4274 (13) 
4834 (13) 
4907 (13) 
4420 (13) 
3861 (13) 
4236 (25) 
4965 (251 
5404 (25) 
5113 (25) 
4384 (25) 
3945 (25) 
2000 i23j 
2554 (42) 

-I 

L 

8103 
8691 
7503 
8747 
9045 
8647 
9116 
9172 
8695 
9636 
9130 
9627 
9646 
8915 
9216 
8089 
7728 
8495 
9623 
~383 
8816 
7817 
7652 
8486 
9485 
9650 
10860 
10858 

ii 
6) 
7) 
7) 

1;; 
10) 
8) 
13) 

U 
eq O" 'is0 

53 ( 4) 
61 ( 4) 
59 i 5j 

;: I ;; 
53 ( 4) 
49 ( 7) 
56 1 8) 
49 ( 8) 
60 (26) 
48 (10) 
69 (10) 
73 i 6) 
59 (10) 

The distances and angles found in compound 3’m are consistent with expected values. We 

point out the following representative values relative to the olefinic group and the 

contiguous sulfur atoms: S-N : 1.687 A (7); S-O, : 1.470 A (81; S-C, : 1.823 A (10); 

'223 
: 1.294 A (24); C2,-C3, : 1.324 A (50); NkO, : 110.5" (4); N&C, : 99.0" (4); 

cl-S-o1 : 106.7" (4). 

Concerning an approximate analysis of the above stereochemical results, one can indeed 

use the classical interpretation of the reversible [2,3]-sigmatropic rearrangement of 

allylic arenesulfenates to allylic aryl sulfoxides and vice-venm, which includes the 

concepts of ewe-fnandoid, exe-cinoid, M-tian~oid and eruio-cinoid transition states 2,15 . 

As the substrates in Table 1 have always given bzan~ olefinic sulfinamides, Scheme 2 shows 

only four transition states TSl_4 16. 
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TS2 

H 

R' 

b 
R2 

R, /'<:O ./<-O R 

R0N 
N' 
'R 

TS1 

Scheme 2. 

(C) R (S) 3 

end0 tian4 
d- Rx. 

H 

e-Q3 tiann 
* 

3 (Cl s (S) R 

Since, to our knowledge, theoretical data on the molecular orbitals of the chain >N-S-O- 

do not appear in the literature, the following assumptions have been made: 

- The angles S-O-C and O-S-N would be close to 110" and 100" respectively, the dihedral 

angle C-O-S-N is near to 90", from analogy with the reported calculations of the lower 

energy conformations for some singly bonded compounds R-S-O-R' and R-S-NR2 17a-e. 

- The lone pair of nitrogen and the S-O bond are antiperiplanar for stereoelectronic 

reasons 18. 

- The energy levels and the exact geometry of the lone pairs of sulfur and oxygen are 

unknown. Scheme 2 proposes the orthogonal position of these lone pairs i) as a lower 

energy conformation for a minimal repulsive interaction on the one hand and ii) for 

putting an overlap of a lone pair of sulfur with theTT'orbita1 of the double bond. 

- The sulfur d orbitals are not taken into account in our proposed transition states 
19 . 

The above reported X-ray structure of compound 3'm shows clearly that it has arisen from 

the corresponding morpholinosulfenate through the endo transition state TS3, which should 

also be favoured for all the other (Z)-allylic dialkylamidosulfoxylates owing to the 

experimental results of the Table 1. The reason for which is probably that the exe 

group has severe steric interaction with R* in the alternative transition state TS4. 

S-NR2 
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The results of Table 1 indicate that the formation of the (Cl Rx (S) S* sulfinamides 3 

from the (El-allylic N,N-dialkylamidosulfoxylates is somewhat preferred and thus occurs 

through an ends transition state for reasons which are not obvious from the Fig. TS, and 

TS2. Scheme 3 represents therefore another views, TS,' and TS2' of these transition 

structures along the axis C3-S with S behind C3, and the partially formed C3..-..S and O,...C, 

bonds are almost eclipsed with each other. In the WI transition structure, TS2', from 

(El-allylic alcohols, the S-NR2 and C3-H bonds are almost eclipsed and this interaction 

increases with the increasing bulk of the R substituents of the nitrogen. The high 

diastereoselectivity showed by some N,N-diisopropylamidosulfoxylates (Table 1, entries 

17,23,30,421 could be explained by the preferred endo transition structure TS,' although 

the favorable influence of the 

rationalize. 

bulky R' groups in these substrates is difficult to 

3' 

Scheme 3 

The above mentioned stability of the diastereoisomeric ratios of some substituted 

allylic sulfinamides 3:3' to equilibration at room temperature, neat or in non-chlorinated 

solvents for reasonable times, may be explained by the lack of reversibility during the 

dialkylamidosulfoxylates Ig - sulfinamides rearrangements. Furthermore, this view is 

strengthened by our observations on the stability of the allylic sulfinamides (3:3'rl when 

treated with excess of trimethylphosphite or diethylamine in THF for 18h at room 

temperature: no alcohol lg was detected in 'H NMR. These properties of substituted allylic 

sulfinamides are obviously in contrast to the known reversibility of the sulfenate- 

sulfoxide rearrangement and offer unique opportunities for the regio- and stereo- 

controlled manipulation of sulfur functionality. 

In order to examine the validity of the favoured endo transition state for the conversion 

of some allylic alcohols to the corresponding sulfdxides, the (Zl alcohol l'f was treated 

with toluene p.sulfenyl chloride in the presence of triethylamine in the usual conditions 

to provide the corresponding p.Tolyl sulfoxides 4:4'. 
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Me H 

U- 

pTo?-S-Cl 

\ OH 
* 

pTo1 
Et3N 

(Z)l'f 

. 
pTol<% /.O 

S 
pTo’ N,,, 

: -s.” 
,o 

Me&'pTol + Me&'pTol 

H H 

4 supposed Major 4' supposed minor 

The crude product showed in 'H NMR a ca. 55:45 mixture of diastereoisomers; this ratio 

was probably due to a rapid equilibration 'la despite the presence of a styrenic group. It 

thus became difficult to establish a correlation between these sulfoxides 4:4' and the 

sulfinamides 3:3'0. Therefore, cyclohex-Z-en-l-o1 was chosen on account of its recorded 

highly stereoselective transformation 
20a 

into the sulfoxide 5a and was treated with 

4-morpholinesulfenyl chloride in our usual conditions to afford a single diastereoisomer 

6a of the corresponding sulfinamide. Conversion of this sulfinamide 6a by a known 

procedure " into the methyl sulfinates 7:7' was not entirely stereoselective (9O:lOl ('H 

NMR) and then reaction of 7:7' with p.tolyl magnesium bromide furnished a mixture of 

sulfoxides (5:5’)a (89:111(HPLCl in which the major diastereoisomer 5a showed 'H NMR data 

very similar to those described in the literature 
20a . 

R* w R2 

\ 

I R2 
H 

R'-SO' 
9 R2 

R2 
pTo?-MgBr 

H (89:ll) 4 
I 

MeOH 
I 

6a 0[(C2H4121N H (>95:<5) ) 7-1 

6b 0[[C2H412]N CH3(>95g5) BF3:OEt2 

The results reported here are of particular interest for a deeper understanding of the 

factors influencing the diastereoselectivity in the [2,3]-sigmatropic rearrangement of 

allylic N,N-dialkylamidosulfoxylates into the corresponding sulfinamides. It is apparent 

that opportunities abound for the development of useful applications of these 

little-studied classes of sulfur-nitrogen compounds. 

EXPERINENTAL SECTION 

The general experimental conditions have been described previously 
lb 

. 
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The substituted propargyl alcohols were prepared according to Brandsma *' from fresh1 
dis.;illed commercial aldehydes and lithium derivatives of propyne and 3-methyl-1-butyne 2Y 

3-pentyn-2-01. 2-math+4-heuyn-3-o1, 2.2-dim~-4~~~-3-oL, 
2-maz%+l-3-dodeyn-5-o1 have been described previously 

2-undey-4-01 and 
. 

I-14-~~oph~l/-2-bu~-?-ol; mp. 49°C (pentane); IR: 3300 and 2200 cm-'. 'H NMR: 
&5-7.4 (m,2H); 7.4-7.3 (m,2H); 5.36 (q,J=2Hz,lH); 2.55-2.35 (m,lH); 1.89 (d,J=2Hz,3H). 

C NMR: 140.1 (4"); 131.5 ($"); 128.3 (3");+122.1 (4"); 83.7, (4"); 78.7 (4"); 64.0 (3"); 
3.7 (1"). MS ($1): 244 (M +1&3); 243 (r +17,6); 242 (M +18,4); 241 (M +17,6); 227 
(M +1,4); 226 (M +1,35); 225 (M ,6); 224 (M ,39); 210 (6); 209 (52); 208 (9); 207 (100). 

f-(4-/l)ethylphen~LI-2-bu+n-?-ol; bp = 94'C; IR: 3380 and 2215 cm -l. 'H NMR: 7.42-7.35 
(m,2H); 7.2-7.1 (m,2H); 5.35 (?$=2Hz,lH); 2.7-2.45 (m,lH); 2.33 (s,3H); 
(d,J=2Hz,3H). 13C NMR: 138.4 (4"); 137.9 (4"); 129.2 (3")~126.5 (3"); 82,7 (4"); :9": 
(4;); 64.5 (3"); ,21.1 (1"); 3+7 (1"). MS (CI): 178 (M +18,5); 177 (M +17,12); 176 
(M +16,11); 161 (M +1,7); 160 (M ,43); 143 (100). 

The (E)-allylic alcohols were prepared from the above substituted propargylic alcohols by 
reduction with lithium aluminium hydride 24 and were found to be pure (>99%; GLC or HPLC). 

2-kkth+4/&/-heue-3-ol (1~): bp18= 52-54°C; (Lit.25: bp25= 58°C). 

,?,,&Dtiethyl-4/&1-hexen-3-ol (Id): bp12= 55-57°C; (Lit.26: bp33_35= 63-65°C). 

~-(4-flethy~phenyll-ZiEl-b~erz-l-ol (If): mp= 45-46"C(pentane); IR: 3340, 1660 and 980 cm -1 

H NMR: 7.35-7.25 (m,2H); 7.25-7.15 (m,2H); 5.88-5.66 (m,2H); 5.2-5.1 (m,lH); 2.35 (s,3H); 
2.04 (br s,lH); 1.72 (dd,J=6 and lHz,3H). 13C NMR: 140.4 (4"); 138.9 (4"); 133.6 i3") ; 
129.0 (3"); 126.7 (3"); 126.0 (3"); 74.8 (3"); 21.0 (1"); 17.6 (1"). MS (EI): 162 (M 912); 
161 (10); 147 (26); 144 (34); 143 (13); 129 (100); 128 (72); 127 (23); 119 (52); 116 (36); 
105 (22); 91 (70). 

A&l-ikdecen-4-ol (79): bpoo, = 56-57°C; IR: 3360, 1670 and 975 cm 
-1 1 

J=15, 7 and lHz,lH); 5.54 lddq,J=15, 7 and 2Hz,lH); 4.05 (dt,J=7 
H NMR 5.70 (dqd, 

and 7Hz,lH); 2.45 (br 
s,lH); 1.62 (dd,J=7 and 2Hz,3H); 1.45-1.16 (m,12H); 0.9 (t,J=7Hz,3H). 13C NMR: 134.3 (3"); 
126.5 (3"); 73.4 (3"); 37.2 (2"); 31.9 (2"); 29.5 (2"); 29.2 (2"); 25.4 (2"); 22.6 (2"); 
17.5 (1"); 14.0 (1"). MS (CI): 170 (M ,46); 100 (100). 

2-Aeth&-3/&j-dodecen-5-o-C (1 h) : bp o.o3 = 67-72°C; IR: 3440, 1675 and 980 cm -! 'H NMR: 
5.66 (ddd,J=16, 6.5 and lHz,lH); 5.45 (ddd,J=16, 7 and 1.5Hz,lHz); 4.07 (m,lH); 2.31 (dhd, 
J=6.5, 6.5 and lHz,lH); 2.0 (br s,lH); 1.7-1.2 (m,12H); 1.0 (d,J=6.5Hz,6H); 0.88 (t, 
J=7.5Hz,3H). 'ac NMR: 138.9 (3"); 130.0 (3"); 73.2 (3"); 37.4 (2"); 31.8 (2”); 30.6 (3”); 
29,s (2”); 29.2 (2"); 25.4 (2"); 22.6 (2"); 22.3 (1"); 22.2 (1"); 14.0 (1"). MS (CI): 198 
(M ,33); 197 (100). 

The (Z)-allylic alcohols were prepared by partial hydrogenation of the substituted 
propargylic alcohols with Lindlar catalyst 27 and were found to be pure 97-99% with 3-l% 
of the corresponding (E)-allylic alcohols (GLC or HPLC). 

3/z/-PenA?n-2-ol (l'b): bp60= 58-60°C; (Lit.28: bp= 120-121°C). 

2-kth&-4lZi-hexen-3-oL (1'~): bp20= 50-52°C; (Lit.25: bpgo= 60°C). 

2,2-Oti&&-4/ZI-hexen-3-oL (l'd): bp,,= 53-54°C. IR 3340,144O and 750 cm -'. 'H NMR: 5.67 
(dqd,J=ll, 7 and lHz,lH); 5.46 (ddq,J=ll, 9 and 2Hz,lH); 4.11 (dd,J=9 and lHz,lH); 1.68 
(dd,J=7 and 2Hz,3H); 1.49 (br s,lH); 0.9 (s,9H). 13C NMR: 132.8 (3"); 126.1 (3"); 67.1 
(3"); 35.4 (4"); 25.5 (1"); 13.0 (1"). MS (CI): 128 (M+,55); 111 (100). 

?-/4-~~ophenyll-2(Z/-buden-l-ul. (l'e): oil; IR: 3360, 1590, 1485 and 740 cm -l. 'H NMR: 
7.42-7.32 (m,2H); 7.20-7.10 (m,2H); 5.65-5.40 (m,3H); 1.92 (br s,lH); 1.7 (dd,J=6.5 and 
lHz,3H). 
68.6 

13C NMR 142.6 (4"); 132.4 ($3"); 131.4 (3"&; 127.5 (3"); 126.6 (3"); 121.0 (4"); 
(3"); 13.3 (1"). MS (CI) 246 (M +18,7); 244 (M +18,7); 228 (M ,35); 226 (M ,38); 212 
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(11); 211 (60); 210 (13); 209 (100). 

I-(C-fl~p~~Ll-2(~)-~~~~-1-~~ (l'f): bpoo = 75°C; IR: 3350, 1655, 1440, 980 and 780 
cm-'. 'H NMR: 7.35-7.25 (m,2H); 7.25-7.15 (m iH!* 5.74-5.58 (m 2H)* 5.58-5.50 (m,2H); 2.34 
(s,3H); 2.24 (br s,lH); 1.76 (d,J=5Hz,3H). %'NMR: 140.8 (4'); i36.4 (4"); 133.1 (3"); 
128.7 (3"); 125.6 (3"); 125.0 (3"); 68.7 (3"); 20.7 (1"); 12.9 (1"). MS (EI): 162 (M+,l9); 
147 (50); 129 (62); 128 (40); 119 (55); 115 (38); 105 (24); 93 (57); 92 (50); 91 (100). 

2/Z)-llndecen-C-oL (l'g): bpoo,= 52-53°C; IR: 3350, 1640 and 740 cm-l. 'H NMR: 5.6 (dqd, 
J=l2.5, 7 and lHz,lH); 5.45 (ddq,J=l2.5, 11 and 2Hz,lH); 4.5 (dt,J=7 and 7Hz,lH); 1.8 (br 
s 1H); 1.7 (dd,J=7 and 2Hz,3H); 1.51-1.20 (m,l2H); 0.9 (t,J=7Hz,3H). '% NMR: 133.6 (3"); 
125.7 (3"); 67.2 (3“); 37.3 (2"); 31.7 (2"); 29.5 (2;); 29.2 (2"); $5.2 (2"); 22.5 (2"); 
13.9 (1"); 13.1 (1"); MS (CI): 188 (M +18,60); 171 (M +1,23); 170 (M ,100); 153 (78). 

2-MethgLL-3IZI-dodec~-5-ol (l'h): bpo.04= 70-72°C. IR: 3340, 1405 and 765 cm-'. 'H NMR: 
5.21 (dd,J=l0.5 and 9Hz,lH); 5.17 (dd,J=l0.5 and 8Hz,lH); 4.40-4.30 (m,lH); 2.57 (dh,J=9 
and 6.5Hz,lH); 1.55 (br s,lH); 1.55-1.30 (m,2H); 1.30-1.10 (m,lOH); 0.92 (d,J=6.5Hz,3H); 
0.88 (d,J=6.5Hz,3H); 0.82 (t,J=7Hz,3H). 13C NMR: 139.2 (3"); 130.2 (3"); 67.8 (3"); 37.6 
(2"); 31.7 (2"); 29.5 (2"); 29.2 (2"); 28.9 (3“); 23.2 (2"); 23.1 (2"); 22.6 (2"); 14.0 
(1"). MS(C1): 198 (M+,27) ; 197 (100). 

The N, N-dia&@m.ido4uL&mgL chhnide~ 

described procedure lb. 
Za,b,c were prepared following a previously 

Pnepetion of aLL&c 4dfiamiden 3,3'(a-v). 

Procedure A: Using N,N-dimethylamidosulfenyl chloride 2a or 4-morpholinesulfenyl chloride 
2b. 

A solution of substituted allylic alcohol 1 or l'(5 mmol) and triethylamine (10 mmol) in 
anhydrous ether (20 mL) was stirred at -78°C under argon. A solution of N,N-dialkylamido- 
sulfenyl chloyide (5 mmol) in ether (10 mL) was rapidly aiied. A solid precipated out 
immediately. The mixture was stirred at -78°C for 15 min then warmed to room temperature. 
After stirring lhr, the mixture was filtered through a small amount of Kieselgel and the 
solid washed with ether (2x20 mL). After evaporation of the solvent under reduced 
pressure, the crude product was left at room temperature under argon for the time 
indicated in Table 1. Purification of the sulfinamides 3+3' was performed by flash 
chromatography (Kieselgel Merck 230-400 mesh) using ether:acetore (1OO:O to 80:20) as 
eluent. 

Procedure 8: Using bis(l-methylethyl)-amidosulfenyl chloride 2c. 
To a stirred solution of substituted allylic alcohol (5 mmol) in anhydrous ether (10 mL) 
cooled at O"C, a solution of n-butyl lithium in hexane (5 mmol) was added dropwise and the 
solution was stirred at room temperature for lh. After cooling at -78"C, a solution of 
chloride 2c (5 mmol) in ether(10 mL) was added dropwise. After stirring at -78°C for 15 
min, the mixture was allowed to warm to room temperature and left during the time 
indicated in Table 1. After addition of water, the organic layer was separated and the 
aqueous phase extracted with ether (3x10 mL). The combined organic extracts were washed 
with brine and dried over potassium carbonate. After filtration and evaporation of the 
solvent under reduced pressure, the crude sulfinamide was purified as above. 
The vields, ratios of diastereoisomers and spectral data are oiven in Tables 1. 3. 4 and 
5. The ratios 3:3' cannot be determined by HPiC due to decompo;ition. 

. 

Most of these allylic sulfinamides can be stored under argon at -18°C for several months, 
without noticeable decomposition or modification of diastereoisomeric ratios. 
Samples of the above purified mixtures of diastereoisomeric sulfinamides (3:3',m and o) 

were carefully chromatographed on a column of silicagel with ether: acetone (100:0480:20) 
as eluent. Some pure fractions ('H NMR;250 MHz) were twice crystallised from ether: 3'm: 
mp. 110°C; 30: mp. 78-79°C (unstable at exposure to air); 3'0: mp. 101°C (not suitable for 
single crystal X-ray analysis). 



Substituted allylic N,N-dialkylamidosulfoxylates 

Table 3.: 'H NMR data for allylic sulfinamides 3 and 3'. 

diastereoisomer 3 Common signals 

a 5.81(ddd,J=17.5,11 and 7Hz,lH) 3.6-3.45(m,2H) 
5.3-5.2(m,2H) 
2.66(s,6H) 
1.42(d,J=7Hz,3H) 

b 5.85(ddd,J=17,ll and 8Hz,lH) 3.88-3.72(m,8H) 
5.36-5.24(m,2H) 3.6-3.4(m,2H) 
1.44(d,J=7Hz,3H) 3.2-3.l(m,8H) 

c 5.81(ddd,J=17,11 and 7.5Hz,lH) 3.85-3.66(m,4H) 
5.3-5.2(m,2H) 3.55(m,2H) 
1.42(d,J=7Hz,3Hl 
1.34(d,J=7Hz,6H) 
l.l3(d,J=7Hz,6H) 

d 5.72(dqd,J=15.5,7.5 and lHz,lH) 3.45-3.25(m,ZH) 
5.42(dqd,J=15.5,7.5 and 1.5Hz,lH) 1.8-1.7(m,2H) 
2.75(s,6H) 
1.4(d,J=7Hz,3H) 

e 5.72(dqd,J=15.5,7 and lHz,lH) 
5.44(ddq,J=15.5,8 and 1.5Hz,lH) 
1.4(d,J=7Hz,3H) 

f 5.66(dqd,J=15.5,7 and lHz,lH) 
5.4(ddq:J=l5.5,7 and 1.5Hz,lH) 
1.7(dd,J=7 and lHz,3H) 
1.39(d,J=7Hz,3H) 
1.33(d,J=7Hz,6H) 
l.l(d,J=7Hz,6H) 

g 5.51(dd,J=15.5 and 7Hz,lHl 
5.2(ddd,J=15.5,8 and lHz,lH) 
2.65(s,6H) 
1.28(d,J=7Hz,3H) 
0.89(d,J=5Hz,6H) 

h 5.53(ddd,J=15.5,8 and lHz,lH) 
5.22(ddd,J=15.5,8 and lHz,lH) 
1.29(d,J=7Hz,3H) 

i 5.59(ddd,J=15.5,7 and lHz,lH) 
5.31(ddd,J=15.5,7 and lHz,lH) 
1.4(d,J=7Hz,3H) 
1.33(d,J=7Hz,6H) 
l.l2(d,J=7Hz,6H) 
0.99(d,J=7Hz,6H) 

j 5.66(dd,J=16 and lHz,lH) 
5.24(dd,J=16 and 8Hz,lH) 
2.72(s,6H) 
1.37(d,J=7Hz,3H) 
l.O2(s,9H) 

3.88-3.73(m,8H) 
3.55-3.35Tm.2HI 
3.35-3.l(m,8H). 
1.83-1.73(m,6Hl 

3.75-3.65(m,4Hl 
3.45-3.3(si,2H) 

3.3-3.13(m,2H) 
2.33-2.13(m,2H) 

3.75-3.52(m,8H) 
3.4-3.2(m,2H) 
3.18-2.78(m,8H) 
2.3-2.l(m,2H) 
0.91(d,J=7Hz,12H) 

3.85-3.65(m,4H) 
3.5-3.3(m,2H) 
2.45-2.25(m,2H) 

3.4-3.2(m,2H) 

6665 

diastereoisomer 3' 

6.0(ddd,J=16.5,11 and 7.5Hz,lH) 
5.45-5.32(m,2H) 
2.68(s,6H) 
1.25(d,J=7Hz,3H) 

6.0(ddd,J=17,11 
5.5-5.38(m,2H) 
1.3(d,J=7Hz,3H) 

6.06(ddd,J=17,11 
5.4-5.3(m,2H) 
1.35(d,J=7Hz,6H 
1.25(d,J=7Hz,3H 
l.l8(d,J=7Hz,6H 

and 7.5Hz,lH) 

and 7.5Hz,lH 1 

5.81(dqd,J=15.5,7 and lHz,lH) 
5.58(dda.J=15.5.7.5 and 1.5Hz.lHI 
2.76(s,&) . 
1.2(d,J=7Hz,3H) 

5.84(dqd,J=15.5,6.5 and lHz,lH) 
5.59(ddq,J=15.5,8 and 1.5Hz,lH) 
1.29(d,J=7Hz,3Hl 

5.72(dqd,J=15,7 and lHz,lH) 
5.5:(ddq,J=15,7 and 1.5Hz,lH) 
1.75id,J=7Hz,3H) 
1.3(d,J=7Hz,6H) 
l.l9(d,J=7Hz,3H) 
l.l2(d,J=7Hz,6H) 

5.62(ddd,J=15.5,6.5 and lHz,lHl 
5.39(ddd,J=15.5,7 and lHz,lH) 
2.66(s,6H) 
1.22(d,J=7Hz,3H) 
0.99(d,J=5Hz,6H) 

5.65(ddd,J=15.5,7 and lHz,lH) 
5.38(ddd,J=15.5,7 and lHz,lH) 
l.l8(d,J=7Hz,3Hl 

5.71(dd,J=15.5 and 7Hz,lH) 
5.53(dd,J=15.5 and 7Hz,lH) 
1.35(d,J=7Hz,6H) 
1.23(d,J=7Hz,3H) 
l.l6(d,J=7Hz,6H) 
l.O2(d,J=7Hz,6H) 

5.76(dd,J=16 and lHz,lH) 
5.45(dd,J=16 and 7.5Hz,lH) 
2.74(s,6H) 
1.23(d,J=7Hz,3H) 
1.03(s,9H) 
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Table 3. (continued) 

k 5.66(dd,J=16 and lHz,lH) 
5.26(dd,J=16 and 8Hz,lH) 
1.4(d,J=7Hz,3Hl 
1.03(s,9H) 

1 

m 

5.66(dd,16 and lHz,lH) 
5.3(dd,J=16 and 8Hz,lH) 
3.75(h,J=6.5Hz,2H) 
3.5(dq,J=8 and 7.5Hz,lH) 
1.39(d,J=7.5Hz,3H) 
1.33(d,J=6.5Hz,6H) 
1.12(d,J=6.5Hz,6H) 
l.OO(s,9H) 

n 6.58(d,J=16Hz,lHl 
6.13(dd.J=16 and 8Hz.lH) 
2.78is,6H) 
2.36(s,3H) 
1.5(d,J=7Hz,3H) 

o 6.49(d,J=16Hz,lH) 
6.05(dd,J=16 and 7.5Hz,lH) 
2.34(s,3H) 
1.5(d,J=7.5Hz,3H) 

p 6.47(d,J=16Hz,lH) 
6.05(dd,J=16 and 7.5Hz,lH) 
3.8-3.6(m,3H) 
2.35(s,3Hj 
1.51(d.J=7Hz_3H) 
1.35id;J=7Hz;6Hj 
l.l(d,J=7Hz,6H) 

q 5.61(dtd,J=16,7 and lHz,lH) 
5.32(ddt,J=16,7 and 1.5Hz,lH) 
2.75(s,6H) 
1.32(d,J=7Hz,3H) 

r 5.61(dtd,J=16,7 and lHz,lH) 
5.35(ddt,J=16,7 and lHz,lH) 
1.3(d,J=7Hz,3H) 

3.81-3.69(m,8H) 5.78(dd,J=16 and lHz,lH) 
3.5-3.3(m,2H) 5.43(dd,J=16 and 7.5Hz,lH) 
3.25-3.05(m,8H) l.l8(d,J=7Hz,3H) 

1.04(s,9H) 

7.4-7.3(m,4H) 
7.22-7.15(m,4H) 
3.43(m,2H) 

7.32-7.2(m,4H) 
7.18-7.04(m,4H) 
3.84-3.68(m,8H) 
3.7-3.5(m,2H) 
3.3-3.08(m,8H) 

7.4-7.2(m,4H) 
7.15-7.05(m,4H) 

3.4-3.25(m,2H) 
2.11-1.95(m,4H) 
1.3-l.l9(m,20H) 
0.85(t,J=7Hz,6H) 

3.8-3.7(m,8H) 
3.37(m,2Hj 
3.21-3.02(m.8H) 

7.47-7.38(m,2H) 
7.31-7.22(m,2H) 
6.58(d,J=16Hz,lH) 
6.27(dd,J=16 and 8Hz,lH) 
3.86-3.7(m,4H) 
3.7-3.55(m,lH) 
3.28-3.l(m,4H) 
1.4(d,J=7Hz,3H) 

6.65(d,J=16Hz,lH) 
6.28(dd,J=16 and 7.5Hz,lH) 
2.82((s,6H) 
2.35(s,3Hl 
1.35(d,J=7.5Hz,3H) 

6.59(d,J=16Hz,lH) 
6.2(dd,J=16 and 7.5Hz,lH) 
2.32(s,3H) 
1.39(d,J=7.5Hz,3H) 

6.6(d,J=16Hz,lH) 
6.3(dd,J=16 and 7.5Hz,lH) 
3.82(h,J=7Hz,2H) 
3.65(dq,J=7.5 and 7Hz,lH) 
2.05(s,3H) 
1.35(d,J=7Hz,gH) 
1.2(d,J=7Hz,6H) 

5.75(dtd,J=l6,7 and lHz,lH) 
5.42(ddt,J=16,7.5 and 1.5Hz,lH) 
2.77(s,6H) 
l.l7(d,J=7Hz,3H) 

5.75(dtd,J=16,7 and lHz,lH) 
5.5(ddt,J=16,7.5 and 1.5Hz,lH) 
l.l(d,J=7Hz,3H) 

2.15-2.02im;4tij 
1.45-l.l6(m,20H) 
0.85(t,J=7Hz,6H) 
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Table 3. (continued) 

s 5.62(dt,J=l5.5 and 7Hz,lH) 
5.36(dd,J=l5.5 and 7Hz,lH) 
1.4l(d,J=7Hz,3H) 
1.34(d,J=7Hz,6H) 
l.l2(d,J=7Hz,6H) 

t 5.5(dt,J=l5.5 and 7Hz,lH) 
5.26(ddt,J=l5.5,10.5 and 1.5Hz, 

1H) 
2.70(s,6H) 
0.93(d,J=7Hz,6H) 

u 5.6(dt,J=l5.5 and 7Hz,lH) 
5.28(ddt,J=?5.5,10.5 and lHz,lH) 

3.7(h,J=7Hz,2H) 
3.4(qd,J=7 and 7Hz, 

2H) 
2.15-1.96(m,4H) 
1.5-1.2(m,20H) 
0.9(t,J=7Hz,6H) 

5.74(dt,J=l5.5 and 6.5Hz,lH) 
5.5l(dd,J=l5.5 and IHz,lH) 
1.35(d,J=7Hz,6H) 
1.23(d,J=7Hz,3H) 
l.l6(d,J=7Hz,6H) 

3.1-2.9(m,2H) 5.66(dt,J=l5 and 7Hz,lH) 
2.1-1.95(m,6H) 5.38(ddt,J=l5,10 and 1.5Hz,lH) 
1.4%l.l8(m,20H) 2.67(s,6H) 
0.8(t,J=7Hz,6H) 0.87(d,J=7Hz,6H) 

3.86-3.66(m,8H) 5.76(dt,J=l5.5 and 7Hz,lH) 
3.28-3.04(m,lOH) 5.5(ddt,J=l5.5,10 and 1.5Hz,lH) 
2.25-2.03(m,6H) 
1.48-l.l6(m,20H) 
1.05-0.9(m,l8H) 

v 5.54(dt,J=l5.5 and 7Hz,lH) 2.1-l .98(m,6H) 
5.2(ddt,J=l5.5,10.5 and 1.5Hz.lH) 1.5-1.2(m.20H) 
3.87-3.6(m.2H) 
3.25(dd,J=i0.5 and 
1.34(d,J=7Hz,6H) 
l.O8(d,J=7Hz,6H) 
0.99(d,J=7Hz,3H) 
0.95(d,J=7Hz,3H) 

5.7(dt,J=l5.5 and 6.7Hz,lH) 
5.49(ddt.J=l5.5.10 and lHz,lH) 

I 

0.89(t,J=6.5Hz,6H) 3.76(h,J=6.5HzjH) 
3Hz,lH) 3.05(dd,J=lO and 3.5Hz,lH) 

1.33(d,J=6.5Hz,6H)) 
1.14(d,J=6.5Hz,6H) 
0.96(d,J=4Hz,3H) 
0.93(d,J=7Hz,3H) 

Table 4: l3 C NMR data for allylic sulfinamides. 

33;;: 
3'm: 

3'p: 

3's: 

3'v: 

129.8 (3"); 125,8 (3"); 66.6 (2"); 59.0 (3"); 45.9 (2"); 17.9 (lo); 14.4 (lo). 
l44_g (30); 121.1 (3"); 58.5 (3"); 45.4 (3"); 33.1 (4"); 29.3 (1% 23.0 (lo); 15.6 

(1"). 
135.1 (40); 132.2 (30); 131.5 (3"); 127.9 (3"); 125.3 (3"); 121.5 (4"); 66.7 (2"); 

60.0 (3"); 46.0 (2"); 14.0 (1"). 
137.3 (4"); 135.8 (4"); 133.2 (3"); 129.0 (3"); 128,3 (3"); 12439 (3"); 5g.7 (3"); 
45.4 (3"); 23.9 (1"); 23.0 (1"); 21.0 (1"); 14.6 (1"). 
135.3 (30); 126.0 (3"); 59.0 (3"); 45.2 (3"); 32.6 (2"); 31.6 (2"); 28.9 (2'); 28.8 
(2"); 23.8 (1"); 22.9 (1"); 22.4 (2"); 14.7 (1"); 13.9 (1"). 
137.5 (30); 121.1 (3"); 71.0 (3"); 45.5 (30); 32.7 (2"); 31.7 (2"); 29.1 (2"); 29.05 
(20); 29.0 (20); 27-g (3"); 23.2 (1"); 22.5 (2"); 21.5 (1"); 18.4 (1"); 14.0 (1"). 

Table 5: 

Compound 

3+3'a 

3+3'b 

3+3'c 

3+3'd 

Other spectroscopic and analytical data for allylic sulfinamides. 

IR (cm-') MS (m/e, rel. int. X) Formulae Analyses talc. 
(C,H,N) found. 

1640,1460,1420 165(M++18,30);148(M++1,100) 915,840 C6H13NOS 

1630,1450,1415 207(M++18,25);190(M++1,80) 
C8H15N02S 

50.75 7.99 7.40 
970,730 105(100) 51.02 8.45 7.32 

1640,1470,1400 204(M++1,80);102(100) 
C10H21NOS 

59.07 10.41 6.89 
920,745 59.20 10.22 6.75 

1640,1070,970 162(M++l,lOO) C7H15NOS 52.14 9.37 8.68 
51.87 9.52 8.87 
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Table 5. (continued) 

3+3’e 

3+3'f 

3t3'g 

3t3'h 

3+3'i 

1655,1120,1075 
970 

1630,1130,1060 
965 

1630,1110,1055 
970 

1630,1110,1070 
970 

1630,1120,1050 
965 

3+3'j 1635,1060,970 

3+3'k 1635,1110,1065 
970 

31 

3'm 

1635,1110,1065 
970 

1650,1115,1070 363(M++18,14);361(M++18,14) 
970 346(M+t1,30);344(Mttl,2g); 

211(88);209(100) 

3t3'n 

3'0 

3t3'p 

3t3'q 

3t3'r 

3+3's 

3t3't 

3t3'u 

3t3'v 

1650,1130,1060 255(Mft18,38);238(lt+l,100) 
970 

1635,1110,1055 28U(M+tl 
970 

1620,1130,1030 294(M+tl 
975 

1635,1170,1060 263(M+tl 8,12);246 (I 
960 

1655,1115,1070 288(M'tl,lOO) 
970 

1650,1135,1070 302(M+tl,lOO) 
960 

1635, 

1650, 
965 

050,965 274(M++1,15);102(100) C15"31NOS 65.88 11.43 5.12 
66.10 11.62 5.61 

110,106O 316(M+tl,lOO) C17H33N02S 64.72 10.54 4.44 
64.51 10.47 4.69 

1650,1120,1060 330(M+tl,lOO) 
19"39NOS 69.24 11.93 4.26 

965 69.57 12.03 4.45 

204(M++1,25);102(100) 
C9H17N02S 53.20 8.40 6.90 

52.99 8.65 6.96 

218(M++1,30);132(100) 
C11H23NoS 

189(M++1,80);142(67);129(77); 
114(100) 

CgHlgNOS 

232(M+t1,75);105(100) 
C11"21N02S 57.11 9.15 6.05 

57.38 9.39 6.21 

63.61 11.09 5.70 
63.70 10.97 5.58 

C13H27NoS 

204(M++1,32);143(70),128(100); C10"21NOS 
126(98) 

246(M+tl,lOO) 
C12H23N02S 

260(M++1,100);134(85);102(88) 
C14H29NoS 

58.74 9.45 5.71 
58.40 9.41 5.61 

64.81 11.27 5.40 
64.50 11.20 5.26 

C14H18BrN02S 

C13Hl9NOS 

C17H27NoS 

C13H27NoS 

C15"29NO2S 

C17"35NOS 

48.83 5.27 4.07 
48.68 5.22 3.93 

65.79 8.07 5.90 
66.04 8.15 5.76 

64.48 7.57 5.01 
64.26 7.77 5.19 

69.58 9.27 4.77 
69.11 9.44 4.61 

,10);145( 

),10);145 

00) 

100) 

M+tl,lOO) 63.62 11.09 5.71 
63.34 11.21 5.79 

62.67 10.17 4.87 
62.45 10.27 4.91 

67.71 11.70 4.64 
67.52 11.78 4.79 

Sin&2 cny4.ta.L X nay analy4i4 /k/c compound 3 'm. 

Rough formula C14H18BrN02S, M= 344.28; monoclinic, space group P21,n; a= 13.994 (6) w, 
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9O:lO. 
IR: 
'H 

1660, 1450, 1120, 990, 700 cm-'; 
NMR: 7 : 6.08(dtd,J=10,4. 5 and 1.5Hz,lH); 5.67(ddt,J=lO, 4 and 2Hz,lH); 

3.30-3.20(m,2H). 
3.81(s,3H), 

7': 6.17(dtd,J=lO, 4 and 2Hz,lH); 5.76(ddt,J=lO, 4 and 2Hz,lH); 3.79(s,3H); 
3.40-3.30tm.2H). 

common signals: 2.17-2.02(m,4H); 2.02-1.60(m,8H). 
=C NMR: 7 : 134.1 (3"); 119.2 (3"); 62.4 (1"); 54.6 (3"); 24.4 (2"); 21.1 (2"); 19.1 (2"). 

7': 134.5 (3"); 119.0 (3"); 61.5 (1"); 54.0 (3"); 24.3 (2"); 21.4 (2"); 19.5 (2"). 
MS(CI): 178 (M +18,100); 161 (M +l,lOO) 

A&h& [?IR*, ISISlj-I6,6-dimethyC-2-cycCohe~e)~~~~e. 
10btained (48% yield) as a single diastereoisomer; IR: 1645, 1450, 1120, 990 and 700 cm-'; 
H NMR: 6.02(dtd,J=10.5, 3.5 and 2Hz,lH); 5.70(ddt,J=10.5, 4 and 2Hz,lH); 3.76(s,3H); 

3.07-3.0(m,lH); 2.16-2.02(m,2H); 1.64-1.46(m,lH); 1.46-1.32(m,lH); l.l4(s,3H); l.l2(s,3H); 
13C NMR: 131.8 (3"); 118.6 (3"); 72.6 (1"); 54.0 (3"). 34.7 (4"); 31.1 (2"); 28.5 (1"); 
24.5 (1"); 22.4 (2"); MS (CI): 206 (M++18,9); 189 (M%+1,25); 142 (100); 141 (41); 125 
(75). 

[l I I IS*, IS)S> -I-12’-cydoheuen-? ‘-a&!ing.Ll-4-m&h&-benpne 5a. 
To a solution of methyl sulfinates 7:7' (320 mg) in THF (12mL) cooled to -78°C was added 

dropwise an ethereal solution of 4-methylphenylbromomagnesium (1.2 equivalent). After 
stirring at -78°C for 2h, the reaction mixture was quenched with water and extracted with 
ether (2x5mL). The usual work up and a chromatography on silica gel Merck (ether:pentane, 
1:l) gave a mixture of the sulfoxides 5a:5'a (91% yield) with a ratio 89:ll (HPLC). 
IR: 1640, 1595, 1490, 1450, 1045, 810 and 730 cm-'; 
'H NMR 5a : 6.18(dtd, J=lO, 4 and 2Hz,lH); 5.81-5.71(m,lH). 

5'a: 6.08(m,lH); 5.2-5.l(m,lH). 
common signals: 7.62-7.52(m,4H); 7.4-7.3(m,4H); 3.4-3.3(m,2H!; 2.43(~,6H); 2.12-2.0(m,4H); 

1.9-1.65(m,6H); 1.65-1.45(m,2H). 
These NMR da$a are similar t$ those already reported 20a. 

MS(C1): 238 iM +18,20); 221 (M +l,lOO); 205 (35). 
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