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Summary — A pew general methad to prepare bisforganylchalcogenojucetylenes 1Y C=C Y /(Y = 8 S
Tey by dehydrochiorination of the corresponding  1L2-bis(organvichaleogeno)ehloroothvlones Y CH=0CTHY ROowith
fert-BuORK/ fert-BuOl and/or KOH/DASO is developed. Dechlovination of 1L2:-bis{organy lehaleogene)- 122-dichiotocthy kepes
R-Y-CCl=CCl-Y-R (Y = 8. Se. Te) with Buli in other or THE is effective ondy for sulfur derivatives, With Y = Se and
alkvl substituents, substitution of the chlorine atom by o buty] group takes place giving rise (o 306-his{alkyseleno)dec-Tene
[Bu- C{SeR)=C(8eR) Bu). With arvl substitnents, an attack of the ArSe-group by the Bremdicsl is obseeved lewding (o
an arvl butel selenide, o the cise of the tellavine compound Ph Te CCE=CCT Te Phy there isoa campetition hetween
dechlarination to give Ph-"Te-C=C - Te Ph, and substitution to praduce the phenyl butyl telluridee.

bis{organylchalcogeno)ncetylene / 1.2-bis{organylchnleogeno)chloroethylene / 1, 2-bis{organy lchaleogeno)- 1, 2-dichlovo-
ethylene / dehydrochlorination / dechlorination / butyllithinm

Rézumeé — Nouvelles voies de synthise de bis{organylchalcogéno)acétylomes syimdtrigues: possibilités ot limieations,
Une nouvelle méthode de préparation des his{oranyichalcogénolacétylones Y C=00 VR IY = 850 8ed Te) est proposée
mettant en jet la déshvdrohmlogénution des 12-his{orgnny lehalcogenoiehloroctivlones Y CU=CCLY R carvespongiod s
par e rBuOR/ert-BuOl ot fou KENZDMSO. Lo déshadogénation des L2-his{orpanylehateagennd-12-dichlorodthy lenes
R Y -CORCORY R (Y = S, Ses Te) par Bulid dans Péther ou le THE west possible quiuvee Tes derives salfures,
Lorsque Y = Se ot B o= alkel, Lnosubatitution de Patvane de chlore par an gronpemont uty b est obsersée conanisant i
S-hisGlkyvisélenoddte-0-tne Ba CEeR ) =0selR) Bu Dans Tevas des sybstitiants aronatiques, Pattague du groupe Ar Se
par le vadical byl donne Pavel il seleninre. Dony véaetions se deéronlent simvdtandment dims le cas de P Te 0T 00

Too Phy Loy déshalogenation eomduisant i PhoTe €20 Te Phoet T substitation donnant le phenyd botsl tellornre

his{organylchnicogénoinedtylime / 1.2=his(organy lehnleageno)ehlorost hylime /2 1 2-bis(ovgnnylehndeageno)-E=dichloro-
Cthy line / déshydrohalogéuntion / déshalogénation / batylithiom

Introduction ko= tol 1 R fertDny enn Do osidiaed 1o
Bisgarvlsulfonyhncetylenes BSORC=080 10O - P
Oune of the most fnteresting 1vpes of hisosnhstitatoed Tol, fert By with dimethyldionive {8] arom-

acetvienes  ate svetviea!l bisorpanyieldeogeno)-
acetvlenes BY Ca2C YRR Alkyl Arc Y o= 8
(1), Se {2y Te (3) possessing the propiertios of
hoth wsaturated compomds and chadeogenes, So,
his{alkvithichscetvlenes 1 aoad hisQuoethy selenoeet vi-
voes (2o, 1= Me) van be polvierized to forme peolys
Bis{alkvlchdeogeno)acetvienesis | CEYID YRy |,
1Y S Ner H Alksly. which ot can be
doped with electron aeceptors to praduce semicon-
dnetors 120 Bisfoetlnlthiolacetyvlene (1a, I M
aives wath brouane L2-bis(eethy ithioy- U2 dibrome
cthviene 3 and undergoes evelowklition reaction
with Neymethvichiogphohalimice to B spivot bictes
[ Bis(organvithiopswetyvlenes (b, B o= Pl e,

-
Corresponulence aned repns

s hlwraperhenzoie acid 6],

A nnether of mcthods to produee these aeelylobes
-3 were developed doving the Tast hivty years,
St containing weetvlenes B8 L0 08 BOL wer
alitained du 35 3RS vield by the Wit z-tvpe eaes
fion of cthiynedithiohites NaS o0 SN0 with alkyl
Balides (7.8 10 20 58% viekl Iy thenolysis ol
istalkylthiojethenes Phglt 8 CH- Csi. 1], e An
viekd by reatient o Ld=histmet hylthiooviayl i
cthvl amine Me S CH=CEMe)NEry with Tithinm
illl}, by decansposition of 3, l-'l»i:s(ulkvllI|iu)|'5'r‘|u|m|n!u'-‘
L2-dione {HHL i S0 100 yield by snbstitution ol
chlotie in organy i hiochloroneetvlene RS ¢ 0
with organylthiolate [12,08). in 824 viekd by i
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lithio: chloroacetvlene LiC=0C ¢ with
disudhdes HE in YO vield by reac-
phenvlperfiioroastkanesulfonyloxsyiiodo -
avetvtene, Phl - C2CH Ph-2RedOy - with vrgaylthiolate
5000

Bix(alkyvlseleno)acetylenes R-Se-C=C-%e-R 2 can
b prodieed i T0-800 vield by disproportiona-
tiom reaction of ethynyl selenide, CH=C-Se-R. ob-
tained i turn by the aforementioned Wartz-type re-
action of ethyneselenotate, CH=C SeNi. with alkyl
fadides 70 in B750 viekl by the aforesaid teaction
of  L2-big{methylselenojvinyl  dicthyvlamine, Me Se-
CH=C{SeMe)NEry, with lithium (100 by devompuosi-
tion of 34-bis(alkyviselenolevelobutane-1.2-djiope 1113,
by dehvdrobromination of alkyl 2-bromovinyl selenide
R 5S¢ CH=CHBr with KOH in DMSO that affords
along with the expected ethviy] solenide B Se-C=CH.
bistalkvlseleno) acetvlenes 2 in vields up to 1004, de-
pending on the conditions of the reaction (171 Twa
miethads re obtain bis{arviselenoyacet vienes »re known.
Cleese inclide sabstitation of H o etinand selenidee,
Pho Se-Cz=CH. with pheaylselenenyl bromide in the
preseace of Cul giving bis(pheuylselenolacetylene 2b in
U0 vield D8] and substitution of both H and MeySi
in MeSi C=CH with the PhSo group generated from
Pl se Se l'l: ih the presence of wodobenzene diaatate
PRECOACT s, giving acetvlene 2b in 3150 viekl 1. But
o daticome the phvsical cotstants of these .uvt\lvw's
were given i these works,

Bistalkyltelurofacetylones 3 (R
|1.‘|l‘t-ll ity 60 709 _\'il‘l(l hy
ctivietellorolate, CH=CTeLb or dilithim ethyvoe
daellarolate, LiTeC=CTeli with alkvl iodides i the
presetees sl ethiviowediamine (20 o i 90 virdd by -
tetaction ol dinlkyl diteflunudes with scetvlem i the
parnence ol wethieldodide it phase tanstec G
tioiee 2 Bincoviielnmoaestvlenes % 08 vl
TN

Peracthon ot
deatkyl

Ty o Ias

alkyl) wene pres
internction of lithinw

m

I this work new methods o prepare bisforganyl.
Chadeogonodacetvicpes 1--3 are proposed nsing delivdi.
chilvvination of 1,2- bis(organviehaloogeaode oo thyl
cres e o dechlovinantion of 1.2
oo lloroctlivlenes 7

wsionzanyichinleo.
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Foolier one of us s lll‘\"‘lnpni tacde NTU ST ol
.."I\lhh!I'g}\.!l\\‘i\'i‘lt‘ll(l\1"]1"!‘1\!‘[h\‘lt‘lll‘> R se CHoCC
ka1 Alkvh Art 202280 and L 2ot
“l‘l[‘”l)“l'“lll(li-IA""ljll"lllil‘h‘\'h\ll tes Y OO l‘(‘hl
AR IS WA e R Ay A 2200 9 Y o e
B oo b Hadiocenatmn of chloroe op ik [T
Acctuiene with durganyd dicbodvosetipdes 3 Y VR

1Y = Se. T ischeme 10 A and BY. Analogous 1.2-his-
(arganvlthio)chloroethylenes R-8-CCl=CH-S-R 4 can
eastly De obrained by substitution of C1 with an RS
"mup in the L2-dichlotovingl subfides 2527 (seheme 1,

(E)1.2- Bm(urgan\'ltluu) 1.2-dichloroetitylenes R-
b CCl_CCl S-R (7. R = Alkyl. Ar) arise in the re-
action of organvithiolates with tetrachloroethylene [28-
30 {scheme 1. D).

Resuits and discussion
Preparation of the parent compounds

Parent 1.2-bis(organylseleno)chloroethenes R-Se-CH=
CCl-Se-R {5a: R = Me. 3b: R = Ph) were prepared
by the aferementioned diselenation of chloroacetylenes
(22231 A sitifar method was used to obtain unknown
1.2-bistphenvitelluro)chlorvettiylene Ph-Te-CH=CCI-
Te Ph 6 inoan almost quantitative vield (scheme 1. A).
Identiheation of chloroethviene 6 was realized by mass
spectrum and by 'H NMR spectrum (table [} where
amoug the signals of the benzene protans in a range of
&, ppan 007 St {6H) and T50-2.07m {(5H) we identi-
ticd the singlet signal of a vinvlic proton at & 767 ppm.
The infriced spectrum of the obtained compound was
wentival 1o that of the knowa 1.2-bix(phenviseleno)-
clidorocthyleae Pli-Se-CH=CCL-5¢-Ph 5b {2} (1able I),
1.2.Bis{phenyithiopchloroethvlene da (R = Ph) was
produced as bv-prodact {3677 viekd) in a free rod.
ical thiviation of tichlorthelene with benzenet hiol
ischene 30 We should point ont that earlier one of us
showed thiat s waetion led exclusoedy to the syt lsis
of orgatvl. 2, dichlorovinyd sulbides 10 7317 fscheme N
Fortation, practivally nnder the sane experimen.
il conditiony of Large conounts of e unexpectod
ol beforganvitlioschlogorthviene 4 was probably due
to the e of ey alassware instead of the quart,
aned ol hdesam ones used ina previens work [31),
Ax o vt wnder UV ieradiation (high-pressute mer-
cury famp Q ST with jrembiation range 288577 i) in
a pyiex ;f_’«\:m“'l\(l“, the short-wave part of this ireadia.
tiet swas vt atl O the comtrary, under ehemical ini-
Tl i, perex glasswage apjueatsd ratepatent for the
uhtravidet of diret sunbight. Tn bath cases [his sevis
ter lianae bl to epghaneed i tion of bepavnethiols 1o
desatllides We hiad shown that thivlation with disgel
disultdes ditfceed fronms that with pure thioks 281
Boed cn the cosndts odwannesd in thas waak, it condd
T st d et undie Uie peaction comdifions ysed,
Ui reaction does ot stopr &1 this stage but procads
e o as o fiee radical sulstitution of o chilorine
atorn s soterw dliforov i salfides 10 and 11 1w
Provuce chiloratindene 4 acconding to sebenae 3
P aavi]aleogenaichlopoethvlenes were als.
attmsd s muxtiures of cos mm-a bomers where the fruns
onwer s predoininant Br-un_um lsulmm(lvllum\,~

e hhmn'H vietes R \ CCl=CCLY R(R Y

*D Y o= e were pu-p uwi avvording 1o a M:l‘lllud pu»
\mu:-h sdeseritond Poby the reaction of dierganyt
anedeaudes |\'3'-~$:=R LR = Meo Phy and diteliuride R

Te e B PR owith dichbzoacetvlene selemne 1,
B e famation of tlaese coltipounds as { E)-isomers
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Table | Physivochemical constants, TR and 'HONMR spectra of 1.2-bis(organyichaleogenodchiloros sad dichlotoethy e

R-Y ON=CCY-R (Y = 8 Se 0 Te: X = Bl

Crmprynd Bp, “Cp. teir)

3059, 1947w, 1581, lx-l’ I‘uh

Wow, on™!
and ny or mp. °C
PhSCH=CCISIh 1538-184 {2y
4a 1.6688 1439, 1210, 1156, 1038, 1021,
1 000, 898, 7.30s, 630s, GI1G, HY
MeSceCH=CClSeMe® 8263 (0.3) 3074, 3011, 2929, 2810, 1012,
S5a 1.6161 EA122, 1292, 1190, 900, R0,
TR2, TIT. GER, H¥S
PhseCH=CClSel’h" 173180 (0.7) 30T 18, 3058, 3000, 2953, 29,
5b 1.6622

PhTeCH=CCTePh
6

{E)-PrscO=cospst 4y 120 (0.5)
Ta 15510

(1) TolSCCCOIS Tot O% a0 4 (FrOn)
h

(£) MeSeCU]L=CCORe M LUV TR
&b [

(EY PhSet U1 =00 Relh o (ol
Mo

R Te 0O COT TR 1500150 (L)
0

SRt 13 B 6O Chrar) e Lt oL (2] by 1 A

2300, 1848, 1375, 1800, 1 726,

1378, 1530, 14708, 1430, 1381,

1273, 1 180, 1 125, L 071,
1 022, 1000, 509, 84Ts. TRY,
TGS, 6380, 670, 581, 182
065, 3041, 2000, T919,
1806, 15373, 1510, 1471,
1326, 1300, 1573, 15310,
TATH LA10, LATE, L8O,
o631 018, 903, 009, |41,
Tas, G008, 656

————
[ -y

hi
BRY
AT
I
SO0

2066x, 2032, 2873, 1515, 14548,

PAIT, LT, 1038, 1241,
1N, 1 OBEL ORI, 971 St
TR2, T L1 BAGS

2050, 280, 1001 LGN, 1 AGS,
AN, 100, LA, 1208, 11Ty,
11, ToR § MG, 8GO, X6,
[0Gs, TIT, G2, AGs, 420

DORL 2RI VLG, LA, 2T
M, NN, Biah, DU

A0an PRTE, ESTH, VAT 0T,
126, Lo, Lavs, Ley, luh,L
1O, QU8 8l NI Tk

(15 RO CK s [ 1))

AR Y AT ERIG, |6 R,
LoA2n, LA, L26h, 1177, E o,
OIS, SN O, NS, NI

T, h‘ilx [IX AR

Vi NAR, S, ppm,
(fmm Ml :.‘v)

T Hm(:il) l. h(l”)
0497 < (1H)

6.8 % (1L, =CH).
233 8 (UL Clly).
223 s (83U, Ul
TRE-TO0 m (5.
TAG-T.20 m (6l

SOT TaA0 (i,
A0 T.00 m (6l
THT S (UL =0

1O (G0, 163
Liexaet S-l“). 240010
(I, L v e

s (D, 7T
ATl ( LR \,3“;
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Schemoe 2

cie alogus by tetzaehboreethivlene with thilolte aulons

2% (el 1L 1)

Delpbrochlorinaion of 1 Mbesforyaindelialeogenn Jellore.

was cemhine] by NRD analbvsis 32,8800 (£)-1,2 bis- vthylenns
{organvithio): L2 dwhlorocthvlenes T were obtainesd by

the kyewn reaction of nucleophilie sabatitution of clido-

LN vorbanerm ez 11 Oy

To entev out dehydrochlovisation ol chloroethy lenes

A-6. we tested as debivdochiothiinting ogents ferk

BUuOK /ert-BuOIL and

KOH/DMSO  which wore

suecessfully used i the ense of 1 Aoyt 2-orzany|-

i%% p— P AR

mE v .-.»..w.‘*m.(: ! wiehi nn-’ chloroetivlenes 185 CH st g ose 1V (R B,
CHOCCl, s O o UG -, = Ph, Bu) 34, It was fumul that with
! ' s(et byl
ATST e COpEOET e ACSONCC, 1.2 iun(l'hl ny ltlnu)chlm;n-l hy ll-;wl 411‘ " I: |I:\(|:||| Y Hn(\‘)

v e sl phenylsele

ArS e CHCLCCT® e o (25, {EF AL BCC-CHO selenolehloroethyleme b aim | \ o
i chloroethiylene Bb. both dehyedvordile !H\}ilt" ng, nwxnlm
At scmccn [T, ' s D it CHNeOs ullly
? © AET e (DY ATS LTS AL 1T were elficient  {sehee b I'\‘InY CoC Y R, 2

T M‘SC(.‘IACH{'II 4 bis{orgnuylehbnleogenoyacetylenes

Scherme 3

were obtained in good viekds (65 9670 and 85 Y95 pu-

rity {(tabse T}
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Pable T vt od debcdooc bdormatonn of Tisomeansde badocss oo Blonocthenes 4,50 6
Proliipdiocdilan g tonyg [ecretion Roaetran Reactron Yieddd roduet iy
sl Doregs sl ate ferr Fitentur: # q y i)
€ it by HP'LO
S v URSCH S OIS DN et Bal) st 3 PRsC=CSPh 1.07 {78} 130
(-1n) Ll tertBuOH (1b)
(i
P SeCH 200 sl 1 fert-B3nOix i) ~ PhSeC=C%ePh 2. 03 () 9
(oh) (OO i, s BaOd {2b)
R
e A e e O H OO R 0N a5 ¢ KOH Hy N MeSeC ZO8e e R (65 95
(5a) 12l DAISO (2a)
[
EATeNeCH - CCTSeN Ju to - Badiic on 13 MeSeCU=CReMe 261 (493 i
{Ha) Uyl e - Baild (2a)
420
U TCH =0 TR 017 WORI 20 ~ PhTeC=CTel’h 1o (%) b &
(6} 13 ml DALSO 3)
1.2
Aot TeC T =0 el 2 o rt-Thgty b1} 3 hileTet'h A AN PIRA] o7
(6) S0l en-Buodi mp G165 ¢
| Ilentiticd by
LR o mpies
SPEULTOSCHEHPS
Boothe cose ot L2-bistphenvltelfuvaichlorot by leae fndliis pegard, reaction of acetvlene 3 with dert-

6. rhe reasntion slepeded deastically on the delodia-
fadvme it ing caent ke AWl 8o BaO8 7 teet-BuO b
vbv tiphenyl dieetlunide wis separated [sehoe 1,
P With NOHZDMSOL e expected ankiown
BisCphervTtelhurojacorvione 3 was abstaited in 5594 vield
el LG T he formation of this acetvlene was -
teputabily confirmied b NS T el s spect 1

viabihe T
Yoo de
o -* PR
VHODR A Bt 1 4% 9§
' Dy
! - MY O
AR e .
RIS - PR T R
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Sehoane

Locnebor torexplam diferent vesnlis obitamed s

Lo bbar s tetoe] e stabthoy ol aoetylene & g feors

BarOds foen Dol at 300 C e 2 00 As found by the
PO i coelobiesane, tiis acetvlene 34t st ot
i P owhaely i thes mone deast i cotu bl et

e ap s osadation preadut

[uuh,nhl\' I‘h_.‘l‘u_.l LN
i [‘1!- I

tadpeated B the bl neeltieg pon ul

e tertned wliite civatals - 300 Cy ol by e TR
sprectimte ol s prodine Eow b s aliest wlential o
that b dddefhonede 1 (PO PRI B CRce fo the Lo
R R VY TR A S [ TS ISR whiete strongly wideisd
L TR T I Chavacier st oy e

teo ok B b wene fonped, 1w Pottited ottt

vt bt of ditearides b denceen was stronghy vat-

dyaeg Iy

Aeciels A0 Wl s i -

i e dllectichf with
e adbove roault Besed an theses f\lltl|ll‘.:>- We Al von-
cbde thar siehvdvochboristion of lldogoet lone & by
et U BMOH b du Cated By e 1e abnlity ot

sphem e et ieme 3 in 1 hese bosie cotiditiens
ln e

BuOK resenibles cleavage ot the =C-OR® boud by
erganoutetallivs \UR” (M = Li}, terminating in the for-
nation of MOR™ G750 But it s juteresting to note that
with ethynyl sultides il selenides. R CzC YR, the
st reagents give satuzated chalrogenides and metal
acetylensdes (scheme 6) 375 Henee, it follows that the
cheical behawion of ethvnvl bisctelbinde 3 is ratler
ditherent froan thar of ather chaleozenides, thoagh 1he
fescsarty for ts disorepaney s el

IhBlarivitioen s oy

] ]
e Mt i s

sfeeryeeod ’a!mhl E

koown that  dehalogenation  of
dihalogealenes coukl e pther casily avesine
phshed with sine magnesimn amd o owalithiom come
provands A0 A% 1 the case of orzanvichaleogeno-
substitates! dittdogemealkenes this peartion was al.
st ttesplored, However, ot was haowa that Bubi
vinses delisdowsnation of  polvhialoviovl sulbdes such
as o ethyl 1 2 di |||nt‘n\u|\’| sultide Et 8 CCL=CHQL
200 band Vloores 2 2adichlorovinel sultide Bo S

CF=CC S8 trichbnovined benavl salbde B CH,

S CCT=CUH 38 withy fonation ol Lthinm acetvlenide
DAL or chbwoacstvlome Qi.‘-; A shibar peaction of
Bola wals 1.0 hisg |lk\liium Latichhwoetinlene 1t S

Thovgle 1 was

U= O, was Gallowesd [T, Frattangement Lo fonm
?uw:\u_‘m\‘nlnn% avetvlenes 1o with U dichloronl ke

: \; suftndes RS OO0 0 dunenie prowduct R

SR U O S R wae wldajied L Tl
casesdehadogenation was stated 1o proceed s frans-
clinunation.

Paking iito aecount all statea] alwwe, we have testesd
A dechliomating asents o e L Lis{organnl
slwhlon et benes. sine, wagnesin aaud
butelithimm. But netthey magnesiony in FHEF. wor zine
RO o acetie anbvdivide, canse] deebloniation of

hideogenos- 02



Table ILL. Physicochemical constants, IR and TH NMR spectracof bis(orgaavichaleogenodacetvlomes RY C=20 Y By =85,

Se. Te) 1,2, 3.

Cornpound i,

T Aot IR e om™! YaeoNALEG iy My iormalipsts
yreld 7 amd ng (from Megsi)
oramp, “C
Pr-8-C=C-5-Pr* TO-71 (1) 29656 20026, 28475, 100 L (31, LTV Found % C 3502
le 1.544 LSS, 13I8, 1370, 1497, hexet (21}, 2471 8.0 8 3662
CuH\48: 1292 1 236s. 1093, 1060, (201, Flaw T e Cale %0 C 8
31 SO 83T, T2 TS, T0L Hos 10 S 6.7

28, 138

Ph-5-C=C-§-Ph 3940 (KO

3030, 1630, 1578, 1457,

TAO-TATm Found % ¢ G033,

1b 140, 13290 1303, TS, RIS 2606
CralliaS; 1062, 1060, 022, s, Cale A C 6038

8 807, 848, TIH. 683, AT

LG S 2616

Tol-$-C=C-5-Tol® 98-99 {EtO1) 2916, 2859, 18389, 1 6. A0 T Fowd %: C 71O
ic 1503, 1.I80s, 1 112, 1504, L AT, 51508 23,84
CiuH,8: 1325, 1300, 1208, 1 18), Shan 910 12, Cale Y C TLOT;
LR PEEE TIET. 1079, 103 20 (3 115.22: 8 2471

P01 8348, 303, 651, 619,
RO 5200 N 1D

Me Se C=CSe e ERETIRS)

TS, ARG, 2N 21T

234 = FFoaned W0 ¢ 220

2a 1.6ATO 2070, PR30, 1INK 1S, 112,82 Se LG
Caillale, 1267, 1 LIG, 915s, T71s, Cale 90O 20,00,
GH-10 57h, 501, 182 H2.85: Se 7149
Ph-Se-C=C-Se-PYy 51505 (B1or) A050. 156748, 1342, 1522, TOT TA% o (D, Found Y 008G
2h 1300, 1.170s, 1 1385, 185, A% T T wm (e B2 se 166G
CrHipSe; 13270 1302, 117801 156, {A2Ba) Cake Y6 ¢ naoa:

g 1007, 1 063, | D20, DG,
a6y, o3, 8.

11 3.00; Se -GHR

TH2, Titis,

680, 665, 16D, 155

PhTe C=C-Te Ih R0 86 (11O A002, 2570 1 Aa6T, 1T, TUT T m (U, Fommd Y €0 RN
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CrltiaTes 00, B0 81T, THTL TEAs (Al Cde U AR R
N GNE, GA8N, 58 LI Lt e GN8N
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Schomwe 5

dichlorocthylenes Th, 80, 9 In the case of butvllivhiun,
at toom temperatnre, the renction depended on elaleo-
pene amd adioining groups and also on the dichloro-
ethylene /Duli ratio
HEECY R 0 MU e RLE UM + YR
Y us 3 Mels
RRR" o alky)

Scheme 6

a Organglthe compriinads

With  L2-bis(orgauvithio:- U2-dichloroethenes . 1S

CCl=CCE s B (Ta B o Poo T B o= Tol) as the ratio
7 /Buli enuabs 12, expected decldonination took phace
1o furm bis(organyithio)acetylenes (1e: R = Tol, U8
1er R = Pr. I8%) (schewme 70 H) (table 1),

However, in the  case  of  L2-bis(propylthie)-
1.2dieldorostinlene Ta (R = Pr) the reaction did vt
stop at this stage and a small amount of propyl butyl
sulhide 12 was also isolated and chavacterizod, Produc-
tion of this sulfide can be explained by another trend

Yom S e Ars ARG

. b RRCICER
M X
. _ancom bl
(AR CORCOY R oo Redyly (W 8005 TR RY et Kol
EEVES IR IV ] ! [RIRUELT]

Y m Se, Tt = ALl

et s asnd [ty (If » -l
8o Kely

[}

Schome 7

ot aeetvlenie ehleapenides B C2C Y R i which
Vieavage of the ¢ bond (Y« S0 8oy Tey oecns i
the presence of ormnometntiics MR 1o form ntal
acetvlenide B C =00 Mo organylehnleogenide 1B°Y
R (737045 48], Here, part of Buli reacts with acetyl-
che 1o, ns shown in schepie 8,

PSCECSM o 2Bl NS AP0+ L CE G
I ]

Schomoe H

e Orgunyisclero compannds
With l.‘.’-lris(])!1('1|}'l>~(-l('||(:)~1".3-(]'1('1111)11:(1]1;,‘|l'||(- Ba. in
the same reaction  eonditions (Ba/Buli = 1),
Datvlithinm  does not reaet. Use of  more dias-
tie conditions (8730l = doand reflux) leids
to complete distiption of the presnmable intoernedi-
ate Lis(phenvlselonolacetylene 20 to form ouly butyl



wIN

phenvh selenide 13 to 7350 vield (scheme 7010 It was
aretn b neasiv icentified by <poet voseopic nethods mi-
Civaptadvsis cnd comparison witly the reforenee selenide
i prepared byothe veacrian of byl bromide and
Beneenes olenolite Gchetae 95 The lotter was obtained
Leovotnetiv ot diphens Deliselonide with TIATH L analog-
icallby e telhiolate preparation from diaryl ditelluride
[N

2P0 Se-Se-Ph o« LAH,  —— tPh-Se) AL « 2H,

WPk Sch Al « 4BuBr ~———e——=  4Ph-Se-Bu « LB « 3AIBr,

13

Scherue 9

L2-Bistmerhylseleno)-12-diehloroet ivleue 8b - pro-
cecds 1w gnire different fashion. as nueleophilic vinvie
substitation of eldorine atoms (scheme 7. 1), 5.6-Bis-
imethvlselenajdee-Seene 14, in 31% vield. was exclu-
sivelv obtained i this reaction and identified by IR,
TH NMR and mass speetra, It is worthwhile to note
that iu the nuass specrrnm. we failed to find peaks re-
spousible for Me-Se-Bu and Me-Se -C=C -Se-Me. This
fact implios that dechlorination of dichloroetliviene 8b
does ot take place oven to a miner extent.

Nacteopliddic vinylic sabstitution of this kind s
kuown hoth for nnsubstituted haloethones (for exan-
ple. A-hidostyrenes reacting witl Me,CuLi (308 or tri-
halostyrenes reacting with PhLi {30.51), or CF,=CFC]
veacting with BuCu £107) and for polvhalovingl others
stich i L2-diflnoro-T-cidotovingd ethors ROCF=CHF
reswting with PhL Bulio MeLi to sabstitute a-lodogen
SRS Bt as was stared above, renction of Byl
atd tribalovingd sultidex Bo 8- CF=CCl leads to the
avetvlenic product By S C=CH [3%1.

I conelision, bohavior of Lo2-Distorcanyiseloago -
V2wdichloroethivlene auainst Bull depeids on the e
tive of BOAWhen B s alkvl 8b. substitytion of < hloriee
At i~ o tnere fvarable process thin elimin o i
srpite the jeverse with B vl Ra,

o {drgpnnylieflurm compoinids

Passing on to tellieide. i o series o 12 hisporganyi-
telluro)-1.2<dichlovoet hepes 9 wlore Y Te. diasti-
cilly chitiges the roaction selectivite. Al freatments of
],24‘ilh[[)lll‘ll}'ltl‘lllll'l\!-1.'.’-1“(‘]]]1!|‘nm'!h} lene 9 witly an
excess ol Bl ul PHE, ovens at poonm temperatare oy
St adwiws dewd ta forgud on ol nomixtuee ws seen by
FLOC and FPLC [chome 1), »

e Pl
Pr Te SO e e eede T CZ CTe™ o HueCe C0u
w B P
T inTe f¢im
J’H““ Ayl ™
Pi-Te-Au
1S

Scheme 10

Cxpected bisgphenyltelinrolacerviene 3 was chicoe

tenzed by cotpatison with an authente sample of

avetvlene 3 proparsd by another et hod depictedd
thi~ paper. bin the viek! is very dow (13500 Tia secs
sl fesetions containine o small amonnt of acercen

3. two others products 156 ad 16 were unambigu-
onsly identitied. The presence o the "H NMR spoc-
tra of the mixtures of the sivnals of two different butyl
grotips at & pput. 097t (3H). 155167 (4H). 2.07

307t and 270t (2H). apart from the signals of the
phenyltelluve group {(T.77-7.83q. 730 743t CeHs Te.
A Xj system), gives evidence that i this case. cleav-
age of the C-Te bond may produce butyl phenyl tek
luride PhTeBu 15 and probably substitation of chler-
ine atomns in dichlorgethylene 9 takes place. to form
5.6-bis(phenyltelluro)dec-5-cne 16, Mass spectrum of
the mixtures confirms formation of Ph-Te-C=C-Te-
Ph 3 and PL Te-Bu 15. Absence of the molecular ion
for BuC(TePh)=C({TePh)Bu 16 however did not allow
us to undeniably consider that this compound was not
formed. sinee for selenides and tellurides there were
known ecases where a parent ion was tou unstable to
be detected (511 Presence of a group of ions at mi/:
434 (100) whicl: could answer for both the polvisotopic
twolecular ion ThTeC=CTelPhi* and the fragment ian
A2 Byl 7 and a group of jons at /2 414 (100} which
coild result from both PhTeTePh and N-Bu-Phi*
speaks in fawvor of the existence of compound 16 in the
reaction wistare. Besides, here were also fonixd peaks
of wolecular and/or fragmental jons charncteristic for
other by-products: Ph-Te{0)C=C-Te Ph, Ph-To-Te-
Ph. Bu-Te-Te Ph. [Bu (1e)C=CTe Phj* or Bu-Te-
C=C-Te-Mh. Formation of Ph-Te-Te-Ph in reaction
was evidenewed also by HPLC comparison with an au-
thentic sample of diphenyl divelinride. Butel phenyt
ditelluride is likely forned as a warrangement product
thisnks to interaction of P % Buand Ph-Te T Ph.

It conld be concluded that in the case of
L2-bis(pheayltellurod- L2 dichlorocthvlene 9. reaction
with Buliis very conplex and pesudts in simnltaneous
el duation adud edeavige of the C e bhond i the in-
tenmedinte ' B C2C Fe P with butylithinm 1o
ot Tl Te Ba 15, and also m substitution of ehlorine
atotns with oo hutel croup sving 16 (sobeme 1)

Couclusion

Henee, we tave found o new ad - general et lunl
toavithesiae bistorgaavitholacetvienes 1, historganyvl
seleasacetybenes 20 Lis{arcltelhuo)acotvbeones 3 i
preparative vields by dehvdrochlorination of the corpe
sponding 12-historganyithio)chloroethylepes 4, 1.2 his-
(erganvlselnolechloroctinvlenes 5, U2 histareliellurad-
chlorocthnlenes G, with WOHDMSO. This method
it only one acceptable faoall tese thiee
tepres ol clabogeu-sabstituted  aeetvhenes 1-3 Dy
sides, i is the ooy method that nakes propari-
tion of Listarvitelnrobacetvlenes 3 possiblie. The feet
Baol e BoOH svatem can also b tmsd here, bt
onbv i the case of clidoractbvlenes 4 amd 5,

Ouly - bisjorganvithuolacetybenes 1 can by P
pared also in preparative viehds, by o similar
wethud of dechiorination of E2-his{organyichsleogeno)-
E2-dichloroothylenes 7-9 with BuLi,  1.2-dichloro-
cthvlene 9 giving 4 mixtuee of ditferent prodicts and
L2dichlosethvione ® prodducing burvl and selenide 13



in the vase of arvl substituents in 8. or Ju-bispmethyl-
solenenyDdec-5-one 14 in the case of alkyl substituents
in 8,

While the known reactions leading to the sceivlenes
L-3 can be nsed mainly to prepare these acetylenes
with alkvl substituents 7 1320172021 only a few are
koown that are usable for arvli-substituted acotvlenes
1. 2 {16.18.19]. but not for acetvlenes 3. The methods
depicted here. which give scetylenes 1-3 in vields com-
parable to nr better than those for the kuown methods.
greatly expand the synthesis possibilities of acelvienes
of this type.

Experimental section

IR spectra were recorded on o Biorad F'TS 155 spectiom-
cter. "I NMR spectra on a JEOL PAINX 60 8] spectrom-
eter at G0 MHz, Tetrmuethvlsiline wis used as internal
reference. HPLC apadyses were carticld onp on a chromato-
praph Sprctra-Physios SP RT00 with a SPS410 XR UV/AVIES
detector and compating integrator SPI2m, B#PLC colin
SPHERI-S ODS Nass spectra of the individual camponnds
and mixtres of the products wers obtaite] ob i mass specs
trometer Biber Nernag, B0 WOH T at elevhon coergy Te\,

Prepamtion of chioro. and dichlore thylenes

1.2-Bis{ propeithiod-1 . 2-dichlornrethviene: $a, L2-his{tolvl
thio- 1 2-dichlomucthylene Th were prepured from thinlate
aned tetrachlorocthiviene acvondmy 1o the known method 130
i AT and 685 viehds, respeetively, LERis(poenyisclmo)-
1. 2dichlorocthvlene Ba. LoxbisQuethyiseleno)- 1 2-dichiloro-
vibwlene 8h, P bis(pheny ltelluro): L2 dichloroet hivlee D
were prepated from dichaleogenides B Y Y R{R = Me, Ph,
Yo Wer R Ul Y o= Tedr amd dichdstoacety lene aceording
to the known wethend 12220 a0 W03, G850 amd 92 vieklds,
rexpes tively. L s tmethvlelenolohlotoetlin leae Bac anl
1.3-his phenviselenojchlotocthviei &bowere prepavsd trom
disedenides BoSe Ne R GB = Meo BL) al Chloroacetvlens
swevording to the hnowae methed FL230 00 ST aed G0
viekds, respectively Plivseoe emieal copstants, TRl
YIEONAIH spextia, for all these cotnpounds, are vallocted
talide |

o ) Bisgphe ngithogehdorocthgle ne s
.5 ol of teugenethinl, an excess of CHUT-CCT: (10 mal)
amd O BT g o e ] pesoxnde, adedeT e fwn post Liogis, were
retlinsestina pyres flask fon 20 b Fxeess of CTHCT- 00 waw
strippred ofl ad the pesidae was disBife] movacoo, s
fractions wene obtamend: 62 7 1 of o 2 1 austiie of phesyd
2ohdichiorovmy] sullidde Ph S CHE 00T B aml pleenyd
12 divhlorwviny) sallide 11 with bhp 885 110 7C () o),
ﬂ{:' L6125 150 g of pute chloviethvlene dn with Lp 181
1% 7O {2 o) el LET2S (RPLC puanty 547
Fosgal 57 00T na 1 s 00 11 S 20np g0, 008,
Cade UG T3 os c1 1272 8 240
For BH amed NMHE cpuvtnn, see Labhe I

L ‘~Hn"!:hwuy“r”:un;-hfnrm lll]rl’r we fi

Futer w stirred solontion of 6 g (LRSS mawl) of diellinnle
PIOECTePh o 200 of dev peeraxdde-dres 2100 ma pyes
trean Dot fask equippeed for Vis-iradniton, o steady flow ol
chiloroweetvlene was introduced Chloroacetvlione was pre-
parad by dropwise addition of 300l of & L1 osistuee of
viw and franeCHOCH CHOT inta a vigoronsly agitated sola-
ton of 15 2 ol trethy] fenzs L amunonmiam chlorde in 3% mfd,
of SN0 NGt Tutecdue e of CHz OO won continged for
b, Daring the reocting the dark brown calor of the 'h Te

Te PPh solution changed 1o lght green The regs tiomomixiure

R

thus ohtained was lett overnight. Alter distiliation ol Ei0,

the vesidue was dissolved in CHACT amd traces of metal-

lie Te produeed during the reaction were Rbtered olf, 678 5

of chiorocthivlene 6 (935 punty aceording 1o HEPLEY as an

arange oil was obtained i 979 yield

Fovind 0 O 3080, 1225 L7020 e S, o By Clibes
Cale 20 CLn e H 236 CLTOE Te St

For IR nud NMR spretra. see table 1

Mass spectrumi: polyisotopic molecular ion of chlorocthylene
6 at m/: (abundoance found/abudanwee caletlated) 164
(36/13). 465 (/L) 66 (BUZE, 6T (31/20.5), 168
(H0/62.5), 4689 (5900 470 (H00/97), 171 {T3/20000
AT (36/100), 4T (36/15.5], 4T3 (S/6LA) TS (27710
fragment ion Phile ot om/: 207 (100), legment jon
JCALC) Y at my/ 2 1R feagiment don [CallaC=CHE
at mfz 1020 Ax o admisture was also fonnd  polyiso-
topic malecular jon of ethyl t-(phenyltollurojethyl ether,
Ph-Te-CRECTOOO 0 ot mf 278 (W TT.5), Uty
(TH/6GY, 380 (10071,

Preparution of bis¢myanylehaleageno Jacetylones 3

& Genend eomditions of dehgdoehlorination of
£ bspogeapivhalcagenodehlopocthylenes 4 -6

() Wath te 2 BuOR et ButH

A misture of 205 mmel of the suitable chiotocthylene,
0 ml of ferkBuOl and 205 mol of feidtBuOR wie
heated at 50 70 and stiveed For several hoies, Foscess ol e
RO was stripped off i vacue and potieed i 100 miL ol
water, After extraction by thiee portions of 30l of e,
drving amb elimination afether, the cende neet ylenie prodaet
wos puritied by distilation ar erestallization,

(B Wath KOHDANSO

Dl dreschilorination eon be carried out g aooim tempers
atare, by stirrigg o mixtgre of W8 ol ol ehiloroetiy fene
i A ol of IECHE T B2k ol DMSOL Brehloromethisng
war Betier for extraction. Specitic conditions and yickis Ton
several chioroethiyketes ave presented e table T Thvsden-
entival constants nud spectral elsracteristiea ol acetvlenes
Aare given on table

o Gioneral condirons of dechlorealnom af

pided S hasporganglihuo ) 1, Sedwehlovocthylene 7
AL =5 70w witrogen atapemphiere, TG anunl of the
sitahle dishleroetvlone by 200 el ol Fa wie added
b 14 fooa stieesd mistuee of 37l (37 mwady L00M
Hubd iy Besane and 50wl B0y Then the temperatyre
wie pllowed 1o vise o 36 0 wnd stieving wae conitinil
duying % W e 1001 frmed wos fltered ol Ve veshlual
Fra63 solution was woashod with theee pertions of 30 ml,
of watir and divied over Cat'ly Al evaporntion of the
sobventn the resdine wis distillated or cvestadlized 100 anl
T NME speetea are gist heped e e THL

Frome 1.2-binpropy o) 12 dichilorethvlene Ti, Tty ]
propy] sullide ST T2 was baolabed i 12 “".l.',l lpaoe
11 ey, uil:] L (h |50 By 1GT LGN U7 1y, [

o Intciaction of 1 ,'Jus“n}u gl feno ) F, Saduhloro.
Miglene B aath batgllithnom

i) Ratre 8o Bale o 82

PO ik maly of PhoSe COLCCT Se Phoda i wotl m‘l.
ErAY i breated with 120 ml (20 pmumnd) 140N Buld in
hesanes. After stirrsng for 85 hat =00 " and 1 a2 "
ymtial work-up gave 304 0 of nnrencted e Se €00 i
Se Phowith w81 9% 70 (EGOET and (036 30 of o mistoe
comtnining, aecording 1o HPLC 055 ol Bl Se 00T 0 1
See 1h Say o 250 of PhoSe Be 1
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o Intemction of 1.2-bis(phenyltellure)- 1. 2-dichloro-
cthiylene O with Buly
Under anitrogen atmosphere. 3.33 g (6.6 mmol) of Ph-Te-
COI=0CT Te PR Y was introdueed into a mixture of 8.5 ml
{156 mmol) 16 M Buli {in hexanes) and 20 mL THEF. Altey
surring, for T h, selvends were evaporated and the residue
wis extracted twice with 300 ml of CHAOL . Extracts were
deies] over NaxS0;. After evaporation of methyvlene chiloride,
2.9 g of a mixture containing the starting dichloroethylene
9 and products. were obtained.
'H NAR. & ppm: T.83q. 7.300 (CaHa, ApXa). 3.07 2,701
2.67m. 0.9%d.
weparation by cclumn chromatography (silica gel. evelo-
hexane;CH:Cla. 93:3) gave only 1.65 g of the initial
product mixture and 0.538 g (20%) of Ph-Te-C=C-Te-Ph
3 identilied by TLC by comparison with a sample of this
acetyvlene obtained in anolher way. From mass spectrum
of the product mixture. it was evidenced that besides Ph-
Te-C=C-Te-Ph 3 which gave a polvisotopic molecular
wn at e/ (relative abundance fonnd/relative abundance
calculated) 138 (15/50). 437 (31/11). 136 {R7/93). 135
CISAE50 OH CHENTO00). 432 (62/67). 431 (317 27, 430
FIn36). 129 (12716). B3R 1127°16). this mixinre cont ained
PhileBa 15 /2 262 (100,100} and probably Ph Te-
CiBul=CHn) Te Ph 18 that appearad in the spectrum
only s the ragiment jons PiTeC, TerBBuy ™ at mf: 111
ared CTe UpBu Y at w336, '
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