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Regio- and Stereoselective Synthesis of Vinyl and Allyl Sulfones—Toward
the Elucidation of the Origin of “Syn-effect”

Katsuhiko Inomata®

Regio- and stereoselective synthesis of ( E)- and (Z)-vinyl sulfones, which made it feasible to investigate
the stereochemistry of the conversion of vinyl sulfones to the corresponding allyl sulfones under basic con-
ditions, was accomplished ria iodosulfonization of 1-alkenes or 1-alkvnes, It was found that ( E)-vinyl sul-
fones preferentially afforded (Z)-allyl sulfones as kinetically-controlled products, while (Z)- and
a-substituted vinyl sullones gave ([ )-allyl sulfones, Such stereochemical relationship was rationalized by
“syn-effect,” and its relative degree for various substituents was determined by observation of E/Z ratios of
the allyl sulfones resulted from the corresponding y-mono- and disubstituted vinyl sulfones. X-ray crystal-
lography was performed for some vinyl sulfones and the related compounds to reveal the origin of
“syn-effect.” On the other hand . the convenienl new methods for the preparation of allyl sulfones and desul-
fonylation of their alkylated derivatives were successfully employed for the syntheses of squalene,
(4 )-recifeiolide, coenzyme Q,,, (£ )-lavandulol, and 1solavandulol,

Key words : Stereoselective synthesis : Vinyl sulfones: Allyl sulfones : lodosullonization ; Tosylmercuration ;

Pd-catalyzed reactions ; Syn-effect . Conversion of vinyl sulfones to allyl sulfones ; X-ray crys-

tallography .
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Table 2 Desulfonylation of allyl sulfones catalyzed by Pd,
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Table3 Conversion of vinyl sulfone to allyl sulfone,

Base (2 equiv.)
—_—

CHy(CHy)y A Ts CHa(CHa)y o _Ts
v A

Entry Base Conditions gr?c}\uct(sé?.zti}o
1 t-BuOK t-BuOH, 30°C, 0.5 h 5: 95 (41/59)
P) " ” 2h 3: 97 (63/37)
3 " " 15h <1: >99 (86/14)
4 DBU CH,CN, r.t.,12h 3: 97 (30/70)
5 o DMF, r.t., 12h 5: 95 (27/73)
6 o THF, r.t., 12h 29: 71 (18/82)
7 " CH,Cl,, r.t., 12 h 36: 64 (22/78)
8 . " dioxane, r.t., 12 h 54: 46 (21/79)
9 " benzene, r.t., 12 h 68 32 (10/90)
10 ” CHCl,, r.t., 12 h 94 6 (20/80)
11 " CH,CN, —20°C, 48 h 77 93 (3/97)
12 " CH,CN, 0°C, 30h 4: 96 (22/78)
13 " CH,CN, reflux, 1.5 h ;08 (78/22)
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Table 4 Conversion of y-substituted vinyl sulfones to
the corresponding allyl sulfones,

O
v A

Entry] Y Base T(‘;f;e ‘E’;&;‘;ﬂ (E/Z)
1 |cH, DBU 3| 96 [(15/85)
2 |c,H, DBU 12 | 89 |(24/76)
3 |0C€;H, DBU 2 | quant. | (4/96)
4 |oCH, |DBU 2 |quant. | (3/97)
5 |0cocH, |DBU 3 g‘;gggﬂ' .

6 | CH(CH,),|DBU 17 | 92 |(57/43)
7 |C(CH;); |DBU 48 98 |[(all E)
8 |C:H; DBU quant. |(all E)
9 |scH, DBU 1 | quant. |(76/24)
10 |c1 i-Pr,NEt| 24 | 90 | (4/96)
11 | Br i-Pr,NEt| 24 | 67 |[(21/79)
12 |OC,H, |i-Pr,NEt| 96 | 16 |(all 2)
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FO IR Lo L ) IO MRS TS @ v Z R
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MEPEDSE 2 N0 T, 69122 T X s S5 AT
ol A, R21 ®D6IbIRLALS ICTFHEED
syn Mo rF A— T a RIS, o
WaRRA LT EE LA 6r BFROBRISEFAL

base
e ’ H* M Q.7
T T8 e x Ts
Ie—y s O e
Y ¢ o el Y e
H. H X
y X Ts -W v T8 +H* Y. Ts
=} ——=Y—<F (hH — Z
\‘%—\ o A - \x(\/
(" e - W 68
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Fig. 19

RO- (R=CH;, C;Hy) # ArO- (Ar=p-CH;0CgH,, p-CHyCgHy, CgHyr,
p-NO,CgH,) 2 A€O- > Cl- 2 Br- > CHy > CH3S- 2 -CHy- (cyclic
and acyelic) > (CHy),CH- >> (CHg)sC-, CgHs-

Fig. 20

Table5 Conversion of y-disubstituted vinyl sulfones to
the corresponding allyl sulfones,

X Basa (2 equiv.) X
v/l\%-rs in CH;CN, at 25 °C v&f"\rs
v A

Entry X Y Base Time/h |Yield/% | (E/Z)
1 CH, C.H, DBU 6 68 (71/29)
2 OCH, CH, 1" 12 81 (22/78)
3 OCH, C,H, " 30 75 (10/90)
4 |-OCH,CH,CH,- " 24 38 (16/84)
i) OAc CH, " 4 52 (29/71)
6 OAc C.H, ” 24 60 (20/80)
7 |Cl CH, i-Pr,NEt 100 93 (12/88)
8 Cl C.H, “ 100 86 ( 8/92)
9 Br CH, " 120 77 (13/87)
10 Br C.H, " 96 59 (9/91)
11 SCH, GH DBU 1 quant. | (66/34)
12 | SCH, C.H, " 1 quant. | (49/51)

13 | OCH, CH, i-Pr,NEt 72 no reaction

14 0OCH, C,H; " 48 no reaction
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Table6 Time course of conversion of ¥-phenoxy-, and
y-ethoxyvinyl sulfones to the corresponding
allyl sulfones,

A DBU (2 equiv.) —
RO Ts omomzsecc ~ RO —Ts
v A
, Products ratio E”_Z Isg?;fd
R Time ratio yield of A
(E)-V|(E)-A[(Z)-Alof A (%)
Omin| 00| 0 | 0 | - -
30 min 0 3 97 |3/97 | quant.
69,Ph| 2h 0 3 97 | 3/97 -
12h 0 4 96 | 4/96 =
9 h 0 8 92 |8/92 -
0 min | 100 0 0 — =
30 min 27 2 71 | 3/97 -
1h 6 4 90 | 4/96 —
70, Et
2h 0| 5 [ 9 [5/95| -
3h 0| 5 95 | 5/95 97
72 h 0 4 9 | 4/96 =

69b 71b
HiC 0,
0, s
S
“/'\_/'\, m
H;C H c“a
72a Tda

Fig. 21
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