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STEREOSELECTIVE FORMATION OF (E)-OLEFINS BY HYDROLYTIC
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Summary: The boron triflucride-etherate catalysed hydrolysis of the title sulphinamides
1 provide olefins with {E:2)~rotios depending on the nature of the substituents on the
allylic chain,

Five different methods for the in situ formation of the unstable homoconjugated

2-6

sulphinic acids have been described ™7, ond their fragmentation with loss of sulphur
dioxide has proceeded with apparently exclusive allylic rearrangement to provide ole-
fins. There is however very little informotion concerning the geometry of the olefins

2b,c,d,5 and in order to investigoute

arising from substituted allylie sulphinic acids
this question, the hydrolysis of o number of the title sulphinomides hos been exomined,
A voriety of 1',3'-substituted 4-(2'~alkenesulphinyl)-morpholines 1 lb were conver—
ted by our previously described hydrolytic procedure 6 into the corresponding olefins
(Table) and the more interesting observations were the following:
- Most of the hydrolytic desulphinylations were carried out at room temperature. A
higher temperoture (60°C) was found to be necessary for the transformation of some
sulphingmides bearing o double bond which was reluctont to the protonation in the
correct way to allow the loss of sulphur dioxide from the intermediate homoconjuga-
ted sulphinic ccid {entries 1, 12, 13, 14).
- The yields of olefins 7 were generally acceptable, excepting those arising from
styrenic {entry 1) or a-t,butyl substituted (entry 10) sulphinamides ond the ratios
of (E:Z)-olefins were in the ronge 67-82 : 33-18 {entries 1-7}, More interestingly

perhaps in the series of a-substituted (Ra) E-sulphinomides 1 (Rl = n.CoH R2=H)

15’
(entries 6-11), the ratic E:Z increcses with increasing bulk of the substituent R3
and the desulphinylotion reaction becomes entirely stereoselactive when the R3 group

is t.butyl or phenyl,
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ting from mixtures of different ratios of diastereoisomeric sulphinemides lh and lh’.
~ Finolly three sulphinamides bearing two substituents Rl and R2 on the Y-carbon of

the allylic chain have furnished the corresponding pure {E)}-olefins (entries 12-14).
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Table
Entry Substrate Rl R2 R3 tempernture Yields (%) Ratio;
of olefins E:Z
1 1a p.Me-C.H, H Me 60°C 20 18 72:28
2 1b H H p.Me-C6H4—CH2 60°C 20 63 77:23
3 lc H H n.Cgh, 5 20°C  2b 81 71:29
H
4 1d H H Ph~C=C-CH, 0°C 2c 60 77:23
£ H £
5 le "'C8Hl7 H Me 20°C 2d 70 69:31
6 1f n.C7H15 H Me 20°C 2b 78 82:18
7 g neC7H15 H Et 20°C 2e 77 47:33
8 1lh (A:B=65:35) n.C,H; H i.Pr 20°C 2 77 91:9
9 1h'(A:B=20:80) n.C7Hl5 H i.Pr 20°C 2f 79 91:9
10 1li n.C7Hl5 H t.Bu 2Q9C 29 25 100:0
11 1j n C7H15 H Ph 20°C 2h 67 100:0
12 1k Me Me n.C8H17 60°C 2f 50 100:0
13 11 - - .
L (CHy) 5 p.Me-CeH,-CH,  60°C  2i 54 100:0
f.. - - s . .
Me,C=CH-(CH,), |
2 2/2 " ; .
14 im { Me J Me2C—CH—CH2 40°C 2 53 100:0

* The raotios E:2Z of the olefins were determined with a capillary gas chromatogroph
(UCON 75 H column 25 m in lenght) and most of their structures were ascertained
by comparison with outhentic samples of pure E and I compounds prepared by
unambiguous procedures.
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The oforementioned results concerning the geometry of the formed olefins may be

8

rationalized by the transition states shown in I ond II ~. When R2 = H, R and RS -

alkyles, the transition state I with a pseudoequatorial group R3 is favoured and
becomes increasingly predominant with increasing bulk of the equatorial "anchor" R3.
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When Rl, R2 and R3 are alkyl groups, the A(l'S)—struin shown in transition state

II is obviously the main reason which controls the formation of pure (E)-olefins
through transition state I. This interpretation is consistent with previous results
concerning the hydrolyses of substituted 3,6-dihydro-thiazine-l-oxides which have

2 3

occurred through the transition state I (Rle or alkyle, R and R°=alkyles) to afford

also pure (E)-olefins 2b,c,d'

In conclusion, the results obtained after the hydrolytic desulphinylations of the
above substituted allylic sulphinamides 1 have led to a better understonding of the
factors influencing the stereochemistry of the olefin formation. It is worth empha-
sizing that the reactions reported here, and earlier by us lb, could together become
a general method for regiospecific C-C coupling, owing to the fact that the w-lithio-

allylic sulphinamides III may be viewed os synthetic equivalents of the vinylic lithio-

derivatives IV.
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