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REACTIVITY OF THE 1-t.BUTYLTHIO-3-METHOXY-1-ALKENES TOWARDS METALATING AGENTS, II.

ALLYLIC DEPROTONATION OF THE E-ISOMERS AND OF THE Z-PROPENYL DERIVATIVE.

0. Ruel, C. Bibang Bi Ekogha, S.A. Julia

E.R. 12 duv C.N.R.S., Laboratoire de Chimie, Ecole Normale Supérieure,
24, rue Lhomond, 75231 Paris Cedex 05, France

Summary: Deprotonation of the title compounds with a lithiating agent and subsequent
alkylation furnish the l-substituted products 4. The l-t.butylthio-3-methoxy-1-lithio-

l-alkenes 3 become new equivalents of the hypothetical anions I.

In the course of our study of the title Z-compounds l, the t.butylthio substituent
of the propenyl derivative 1 2 was expected not only to facilitate the allylic deproto-
nation 1-»3 (Rl=H) 3, but particularly to direct the alkylation of 3 entirely towords
the desired products 4 4. Indeed, treatment of 1 in THF ot -78° (i) with 1.1 equiv of
sec.butyllithium or (ii) with 10 mole % of diisopropylamine and 1.1 equiv of n.butyl-
lithium 2 or (iii) with 1.1 equiv of lithium diisopropyl amide (LDA), followed by addi-
tion of alkyl halides, furnished regioselectively the l-alkylated products 4 (E b 7).
The results are summarised in the table and the following features are noteworthy:

- the conditions (i) and (ii) gave better and more reproducible results than (iii);

- the kinetic lithio derivative is 3 (E, Rl=H) which is formed from the two favored
conformations (l A or B), since the major kinetic products are the E-compounds 4 Rl=H;

- upon standing at -78° during 90 min or at -25° for lh, the E-lithio derivative isome-
rises to the Z-lithio derivative 3 (Rle) which may be stabilised by coordination of
the lithium with a lone pair of the oxygen atom 6. Subsequent alkylation yields
mainly the Z-compounds 4 (Rl=H).

The E-propenyl derivative (gc, Rl=H) 2 was obtained from the l-t.butylthio-1(Z)-
propen-3-ol by treatment with methanesulfonyl chloride and triethylamine at -40° in
CH2C12, followed by in situ methanolysis (50%) 7. After treatment with LDA (conditions

iii) followed by alkylation, it gave regularly the pure enol ethers 4 (z, Rl=H) 2.
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Table
2 Products 4 Carbonyl compounds 5
Substrate Conditions R“X yield (E/Z)
% *  ratio|procedure vyield % *
-78° 90 min |(CH;),C=CH-(CH,),Br | 73  80:20 (iv) 64
(1) -78% 90 min n'C6H13Br 94  85:15
1
-78° 90 min
then n. C6HlBBr 90 0:100
-25° 60 min
-78° 30 min C6H5—(CH2)3Br 93 84:16 (iv) 65
-78° 30 min n.C,H;,Br 85 88:12 (iv) 72
1 (ii) ¢
-789 30 min
then ”'CéHlsBr 86 0:100
-25% 60 min
35 min n.C4H9I (91) 70:30 (iv) 42
(iii) -78° 40 min n.CoH sBr (97) 70:30 (iv) 57
120 min n.C7HlSBr (98) 20:80
30 min CHy I 71 0:100
2a
L (iii) -78° 110 min n.C4HoI (97) 0:100
R'=H
45 min n. CoH;5Br (96) 0:100 (iv) 69
45 min CH3I 83 28:72
2b
1 60 min n.C4H91 80 40:60 (v) 55
R*=CH,
60 min (CHy)48iCl 92  27:73
30 min CH3I (97) 13:87 (v) 64
2c (i) -78° 35 min n.C4Hol (75) 18:82 (v) 65
R1=n.c3|-|7 30 min C4Hg-CH,Br (89) 26:74 (v) 57
60 min (CH3)35iCl 87 17:83 (vi) 46
2d 60 min CH, I 93 15:85 (v) 58
1 . . ,
R7=n.CgH| | 60 min (CH3)351C1 (95) 20:80 (vi) 52

* The values in brackets are the yields of crude products whose purity is ensured
by spectral data,

(1), (1i), (iii), @(iv), (v), (vi): see the text
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Reactions of the l-t.butylthio-1{Z)-alken-3-o0ls with trimethyl orthoformate and
10 mole % trifluoroacetic acid at 0° furnished readily the pure methoxy-(E)-isomers
(2b,c,d) (65-78 % yield) 2'7. Treatment of (2,b,c,d) with sec.butyllithium followed by
addition of alkyl holides gave the l-alkylated products 4 in good yields 8; as indica-

ted in the table, the Z-isomers were always predominant 9.

CHj3
H H 1 }
CH30_  H .S-t.C,Hg R 0
=g I H H-esay H_\_&.\.‘s-t.c;,ﬂg
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ey YO Ly Hg 1))\¢e \@./@ t.C Hg
1 .@ R 0""Ll
> Rlah 3 (E)  Rlsalkyl I RYH 3 (2) RY=alkyl
AN 4
{sz lex
s 2 ! s
CH/O\ ~t.CLHg R1/LV\R2 RW ~t C4Hg
1 2 0 2
R' R cHy
4 (E) _— 5 P E— 4 (2)

RL lH CHy n.CaH, n.CoHy,

The compounds (i, Rl=H) were smoothly hydrolysed using cupric chloride-cupric oxide

in wet acetone 10 at room temperature (iv) to yield the trans «,B-unsaturated aldehydes
(g Rl=H) ond also di-t.butyl disulfide which are readily separated by chromatography.
Using the same procedure but at reflux (v), four ketones 5 have been prepared. For the
synthesis of the o,B-unsaturated B-silyl ketones , the vinyl ethers (i, R2=(CH3)3Si)
were (vi) first hydrolysed with dilute mineral acid to afford the fB-t.butylthio f-tri-
methylsilyl ketones which are then treated with chloramine T ll.

In conclusion, the corbanions 3 may be viewed as new equivalents of the B-acyl
vinyl anions I 12.
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