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Abstract : Synthesis of titled representatives of alkenylsulfenylchlorides by the reaction of SCl, with
allenes 1 and 2 is described and their Ad;; reactions with some model olefins are discussed.

The chemistry of unsaturated sulfenylchlorides is largely unexplored because there are a very limited num-
ber of synthetic approaches to these compounds!. The most common one is the Adg reaction of SCI, with ace-

tylenes!a.b. The obvious alternative route to unsaturated sulfenylchlorides, namely Adg reaction of SCly with
allenes is still unexplored2. Secondly, there are many types of phosphorus containing sulfenylchlorides3. They
are widely used for the introduction of a phoshorus containing moiety into a number of organic substrates to ob-
tain compounds possessing a wide spectrum of biological activity. However, reports concerning unsaturated
sulfenylchlorides having a phosphorus group are rather scarce3b.

We wish to report here the first synthesis of phosphorus containing alkenylsulfenyl chlorides 3 and 4 based
on the above mentioned approach, namely the Adg reaction of SCl, 4 with allenic phosphonates 1 and 2 5 as
well as some Adg reactions of these sulfenylchlorides. It should be emphasized, that the reactions of unsaturated
sulfenylchlorides with olefins have received very limited exploration!a.

The reaction of allenes 1 and 2 6 with SCl, in aprotic nonpolar solvents proceeded smoothly’ and affor-
ded 5,5-dimethyl-2-alkoxy-2-0x0-4-chlorothio~1,2-oxaphosphol-3-enes, 3 and 4, in excellent yields.

Compound 3 is quite stable and could be stored in a refrigerator for several weeks8. The sulfenylchloride
4 is less stable; nevertheless, it is possible to use freshly prepared 4 without isolation for further transformations.

R CH, R sCl
N /7  E—
R,0 C=C=C + sCl, ——= 1‘10\P CHy
P CHs o O cH
R,O O 3
1 R=H R,=CH, R=H R,=CH,
2 R=CH,0CH; R,;=C,H, 4 R=CH,OCH; R,=C,H,

Both sulfenylchlorides 3 and 4 react with olefins? in accordance with an Adg reaction scheme 10 The reaction
of 3 and cyclohexene resulted in a mixture of two diastereomeric oxaphospholes 5a and Sb (2 : 1 ratio by NMR
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1H and 31P) with a total yield of 95%. Crystallization from pentane gave colourless crystals (35%) which proved
to be the major isomer Sa with 10-15% admixture of minor one Sh. Stereochemical assignments for S8 and 5b
were made by double resonance 'H NMR. The J; ; between HCS and HCC! were about 7Hz for the major
isomer 5a and 5.6 Hz for Sb. These values indicate, first, the trans-addition and, secondly, an appreciable
content of diaxial conformer in the conformational equilibriall. Final proof of the diastereomeric configuration
was made by an X-ray study of 5a, which unambiguously confirmed the trans-stereochemistry of the Adg pro-
cess and established that relative configuration of 5a is (28, 1'R, 2'R) and, hence, the configuration of 5b is (2R,
1'R, 2R)12.

Sor 4 R $ R $
2T RO, CH; + R,0 CH;
PN Pu
O O 'CH; O O CH;
5a R=H; R;=Me 5b R=H; R,=Me

6a R=CH,0OMe; R,=Et 6b R=CH,OMe; R,=Et

Sulfenylchloride 4 reacts analogously with cyclohexene to give the adducts 6a and 6b respectively, which de-
monstrate the generality of this Adg reaction.

The reaction of 3 with norbornene proceeded analogously (for an addition of sulfenylchlorides to this olefin
see13) to give two diastereomeric products of trans-exo-1,2-addition (major isomer 7a along with a minor iso-
mer 7b) in a ratio of 8 :1.

Cl
R S
3
—» RO, CHj 7 R=H; R;=Me
4P N
o O ‘cHy

The reactions of 3 with styrene and 1-hexene proceeded to give Markovnikov products 8 and 9 exclusively.
Sulfenylchloride 4 reacts analogously with styrene to give the adduct 10 (48%).



8277

1
4y b
or
R,—CH=CH; —» RO CHz &2
-&P\
o ©O 'CHg

8 R=H; R;=Me; R,=Fh
9 R=H; R,=Me; R,=C,H,
10 R=CH,0OMe; R,=Et; R,=Ph
In conclusion, (i) the reaction of SCl; and 1,2-alkadienephosphonates represents a novel pathway to unsa-

turated sulfenylchlorides, (if) their reactions with nucleophilic olefins demonstrates their ability to undergo an
Adg-addition process.
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