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- stereospecific deoxygenation of di- and trisubstituted epoxides

- a [c.Cl connective route to di-, tri- and tetrasubstituted olefins.
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la
In a recent report = we have proposed new synthetic routes to disubstituted olefins 6 from
B-hydroxy selenides 5 using acidic 2 [ p-toluenesulfonic acid (method A), or perchloric acid
(method B)] or basic media [ trifluoroacetic anhydride/triethylamine (method C)] 2. We also

demonstrated that all these transformations are highly stereospecific.

This papen dealfs with the intreduction of a powerful reagent fon such thansformation as
well as the extension of the formen nepont laty the synthesis of tri- on tetra substituted
olefins. Finally we give some experimental suppont to the mechanism of this transformation I

In the course of this work, we found that thionyl chloride/ triethylamine in methylene
chloride (method D) is the most appropriate reagent for such transformation 5 > 6 (Scheme I
or Scheme II, table I). It is a cheap, readily available reagent, which reacts rapidly at room
temperature with all differently substituted B-hydroxy selenides E, producing olefins, even the
tetrasubstituted ones,in excellent yield without any rearranged products (table I, method D) 3.
The overall process described in Scheme I discloses a powerful synthetic route to olefins from
carbonyl compounds 4; it is superior to the Wittig reaction, e.q., 1,2-diphenyl-3-methyl-2-butene
is obtained in 72% overall yield from deoxybenzolin. This olefin is not accessible by other

methods including isopropylidene triphenyl phosphorane(which quantitatively enolises deoxybenzoin)

SCHEME T
R, R R R
R R SeR 1 B3 1 3
1 1 } |
eH ~ 7 i 7/
>c o el c RB‘_lé‘iR R,-C——C-R, ——- \c - ¢
RS Ry Tser 37h R [ 7 ~
) RSe OH R, Ry

|~
{m
| o
ju
jon

3743



3744 No. 41

TABLE I
R R, R, R, R, vield in Method Yield in Entry
purified used purified
5 (%) &
CGHS H H H C10H21 &9 D (22) 70 a
A (41) 71
CH4 H c6H13 H CgHyy 82 D (3) 88 b
(12) 86
CeHy CH, CH,, H Cio8a1 50 D (2) 90 c
A (26) 30 =
B (13) 31
CH, CH3 CH, H C10H21 80 D (2) 80 d
(9) 59 x
B (9) 22
CH,4 H 06313 C4H, C,H, 65 D (2) 80 e
(17) 61
CH,4 CH, CH, C9H19 CH, 63 D (1) 83 £
CH, CH3 CH3 CH206H5 CgHy 80 D (2) 85 g
(1) 93
A (8) 48 x

Method : A : p-toluenesul fonic acid/pentane/reflux = B : HCLO /ether/25°C - ¢ (CF3CO)2O/CH2012/
triethylamine/35°C = D+ SOCL,/CH,Cl,/tricthylamine/35°C ~ B + NaB/Thr/25°C, phosphi-
A A
ehloridite/25°C.
(x) Refer to reaction time tn hours = The yields are quoted for analytically pure compounds.
* Ketones are alsc formed : see following text.

Interestingly we found that, using method D, di- and trisubstituted olefins are stercospeci-
fically formed from the corresponding pg-hydroxyselenides by trans elimination of the hydroxyl

and selenyl moieties (Scheme IT).
In the case of trisubstituted g-hydroxyselenides, this is the first report of their regio-

and stereospecific formation (70% yield) as well as their stereospecific transformation to ole-

fins (80% yield).
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Others reagents have been used for the transformation of B-hydroxyselenides to clefins.

An acidic reaction medium (method A or B) 2/2 pas been successfully used in the synthesis

of tri- or tetra substituted olefins, see table I, The yields,however, are lower than those ob-
tained by method D, or when disubstituted analogs are reacted in the same acid media (method A,B).
Moreover, rearranged carbonyl compounds are formed in such acidic media. e.g.2-methyl ~3-tride-
canone 7 and 1,3-diphenyl -3-methyl-2-butanone 8 are formed respectively in 26% and 47% yield

(see Table I, Entry ¢ or 4, method A, and Entry g method A).
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We also once performed the reaction of : NaH/Phosphochloridite (method E) [a reagent al-
ready used 7 for the transformation of B-hydroxysulfides to olefins] with a B-hydroxyselenide.
The reaction works very well and the olefin is much faster produced than described in the case
of sulfur analogs, but from the stereochemistry of the formed olefin, we must conclude that the

mechanism proposed by the authors 7 is inoperant at least in our case. (For a tentative explana-
tion of the mechanism of this reaction: see below.)
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H

Ceflg

Method E.

Finally, we are interested in the mechanism of transfsrmation of g-hydroxyselenide -
olefin. All the results described in the former paper and this paper agree with the intermediate
formation of a seleniranium salt 8. Further support of this hypothesis is deduced from the
feollowing experiments :

Z and E octadecene are readily transformed 8 to their corresponding seleniranium hexafluoro-
antimonates [CD2C12, CGHSSeSbFG’ - 78°C]. From the N.M.R. spectra of an aliquot,it can be observed
that the transformation is complete [ N.M.R. C02C12 : 11a , Ha : 5,1 ppm (80%) + 4,9 ppm (20%)
11b Ha : 4.8 ppn]

These compounds 11 give rise to polymeric materials when standing at 25°C for 12 hrs. However
they are instantaneously * and quantatively stereoselectively transformed back to olefins

[[10a (containing 15% of 10b) and 10b ] by addition of triethylamine x (Scheme III).

* a control experiment was also realized in the N.M.R. Probe at room temperature.
2x the stereochemistry of the formed oclefins 1la - 10a, 1ib + 10b are deduced from the N.M.R.

spectrum of their thionocarbonates 9

.
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