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Ynamines R-C=C-NR'R' are useful reagents 1). Of the heterosubstituted ynamines
the ynediamines I have attracted our particular interest. They have become accessible recently
by a general and new synthesis via a-elimination and 'onium rearrangement"(z) . They arise
from trihaloethylenes (Ila and IIb) and lithium-N, N-disubstituted amides LiNRR' via g-chloro-

ketene N, N-acetals III :

CI\C"C/H —z'ﬂR_z»* RZN \C=CHC1 -HCL —* R_N-C=C-NR
a1’ ~x ether RZN, (NaNHZ/NH3 or 2 ) 2
I LiNRz/ether)
Ha : X=Cl; IIb: X= F overall yield : 50 to 60%

Similarly to amino groups, thiocether groups undergo 'onium rearrangement"(z). Consequently
ynamine thioethers IV have now been synthesized from the three isomeric dichloroethylene-
thioethers V-VII by reaction with LiNRR' as shown in table 1. Obviously, several reaction
mechanisms such as sequences of substitution and elimination or vice versa with or without
""onium rearrangement'' may lead to IV :

Cl : . . Cl
Hclc:c/ M—’ RR'N_C-C_SR" .—3.%3— \C=CHS "
NSR" Cl/
v VII

V (Cl, Cl trans) ; VI (Cl, Cl cis)
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(3-11) (12)

V-VII and their sulphones are known compounds . Spectroscopic control has shown us
that often mixtures of isomers are obtained whose composition depends mainly on the applied
solvent. Thue addition of Ila to an alcoholic solution of thiola.te(s) leads to at least 95% V
besides traces of VI whereas addition of an alcoholic thiolate solution to boiling IIa(4) produces
about 90% V and 10% VII. Surprisixigly(“), VII is the major component if Ila is reacted with
thiolates in DMF-THF solution :

V (~90%) + VII (~10%) =B 1. | Rugna PME/THE | o 500) + VII (v 80%)
Since V-VII do not undergo secondary isomerization under these reaction conditions, they
must be formed by different reaction mechanisms.

(7.8) to derive from Ila by an elimination-addition sequence (EA)

Whereas V was shown
via dichloroacetylene VIII and subsequent thiolate trans addition, VI may be formed either by
cis addition in the last step or from IIa by an addition-elimination sequence (AE), by analogy
with earlier results reported on thiolate addition to IIb(Z). The formation of VII from Ila

excludes an EA mechanism. It remains open whether in DMF/THF an AE mechanism or

direct chlorine substitution leads to VII :

~ R"SH
R"Se/Eta'I [CI-C=C-Cl] cis or trans add. Vor VI
x Vi
Ia R"igtOH [CLHC-CHCISR"] “H s v or vI
R"'S®/THF /DMF ’ l _HCI
substitu
VI

These multiple mechanisms in thiolate reactions with Ila promise mechanistic diversity for
reactions of V, VI and VII with LiNRR' to give‘ IV. In practice, however, high yields of IV
were obtained on treatment of an ethereal solution of V,‘ VI or VII at -78° with a trimolar
ratio of lithium amides followed by decomposition after 60 minutee with dilute HC1 and
distillation of the organic layer. Satisfactory elemental analyses were obtained for all
compounds reported. The strong C=C stretching frequency in the 4.7, region is characteristic

of IV,
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Ynamine thioethers remain unchanged for several weeks at room temperature under
nitrogen, In view of their ynamine structure, they can be expected to be useful and versatile
reagents.
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Table 1.

R"S-C=C-NRR' Yield %(a) B.p. °C/mm(b)
R"=CH,, R=R'=C2H5 60 (V) 78-80/10

"=CH,, R=R'=C,H, 40 (VII) (c)
R"=C,H, R=R'=CH3 58 (VII) 50-55/1
R"=C,H, R=R'=C,Hy 50 (VII) 65-70/0.1

P - -
R"=C,H;, R=CH,, R'=p.CH,C(H, 50 (VII) 80-85/0.1
R"=C,H., NRR'=piperidine 60 (VII) 90-95/0.1
R'"=n C,Hy, R=R'=C,H_ 35 (V) 105-140/0.5
R'=n C Hy, R=R'=C,H,_ 42 (V) 105-110/0.5
R''=iso.C4H,, R=R'=C,H, 52 (VII) 70-75/0.014
R"=C H., R=R'=G,H, 68 (V+VI) 100-145/0.01
R"=p.CH;C H,, R=R'=C,H_ 70 (V+VI) 80-83/0.01

"=p.CH,C H,, R=CH,, R'=C H, 55 (V+VI) (d)

(2) the starting olefin is indicated in brackets.
(b) using a '""Kugelrohr' distillation apparatus.
(c) isolated by preparative vapour-phase chromatography.

(d) M.p. : 98-99°.
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(12) The following chemical shifts have been found for the vinyl hydrogen in C6D6
(concentration : 30% ; ref. TMS) V : 3.94 ; VI:3.58;VII:3.77;V (sulfone) : 2.43 ;
VI (sulfone) : 4.00 ; VII (sulfone) : 3.50. The following values have been reported for

viI: 3.50'% and 3.62(19)

. Both determinations were made in CCl4 solution (ref.TMS) ;
the concentration was 15% in the former case, it was not specified for the latter. We
have observed that identification of V-VII by N.M.R. is uncertain in CC14 solution
since the chemical shifts are very similar. The following TH have been reported for
the vinyl hydrogen in the sulphone corresponding to VII : 3,04 (CDC13, 15%)(9) ;

3.4 (0014)(10).

Several different values are found in the literature for the m.p. of the sulphones

(4,6, 11). These discrepancies may be due to different ratios of the possible isomers,

We have observed the following m.p. for the sulphones : V : 49-50° ; VI : 68° ; VIL: 55°,



