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A new approach to the  synthesis  of symmetr ica l  
b is (organylchalcogeno)acety lenes:  Scope and l imitat ions  

Alexander V Martyuov ~, Ge~wges Le Guilhmt~>u"' 

I h'l,'ut.~k l nMi tu l e  o f  (}~yanic ('/.'mt,~/r!l..~,'ih~Tiau P.ram:h o.[ Ill, Ru,.sm.. . I ,~d, , t t l ! l  ~(I N~'.'IH','.n. 
I I'hv,t.'..;I,'ii S I r .  I , , 'kutsk-, ' lL t;6~tL'l,~, I~u.~.'~m: 

2 l:~lll '~ t . , , i t (  ( ' ~ lho l i , l u ,  rt~' I '~),~'.,I. [.~lbol'rlloil'~ d,' ,%'l/l~!il{,',l ~ , I  I",lr , l l ' ~ h t l l l i ~  () l : l l , l l l t I I l l ,  ",, 
,/ t 'hw~, . I n d r (  I.e'ro!l, H I "  ,",'I)N..~gl)(}N .-|.!lr'r.n r ' ,d , , r  I .  /"/'un~~ 

(l{e,,'ei',,.'d I I ,hme 1!)!)7: a,.'ceph,d 27 {),:Iob,.,r I!)!)7) 

S u m m a r y  - -  A new g,mmral melhmi to prepare hi,~(or~,m~ylchalco~em~)a~'etylem'~ I~ Y ('-=-{' Y II (Y : H. Se, 
11,') by dehydroc:hl~.~rim~li,.m of  Ihe ~.',.wr,.,~pomling 1.2-1fisior~anyh'hah'~gen~o)dfloromh.vh'm's 1/ Y {'II:--C'('I 'Y I{ wi lh 
le~ l -Bu() l { . /~ : r l -BuOl l  amt/m" K()II/I).M.'gC) i~ developed. Ih,.hlm'im~tion ,~1" 1.2-1~i,~(~rgauyh'hah'~.~,m~}-1.2-dk'hh~r.,,1 hyh,m,~ 
FI Y - C ( ' I = C ( ' I - Y -  R (Y = .% Se. 11,} with Bul. i  in elher or T I IF  i~ elh'~.'live .mdy Ii:,r .~ull'ur deri','ali',',':.,. Wi lh  Y : S,' m,I  
a lky l  sub.,.;tit~muls, substit utia.i) (,,f t im ,.'hh:.rim' atom hy a h.ulyl gl'~mp take.~ plm'e ~,ivinK I'i~, h~ .',,ll-hi:-,iall~.yl:-,eh,n,~}d~,~'-TH,m, 
[Bu C'(S~,FI}=CI.~eI'I) Ihl]. \V i lh  m'yl sul;..,litu,.,ul~, an attack of tim Al',";e-~rmq~ hv the IhH'ml i ral  i~ ~hnm",+~'d h'adiu~ t .  
an aryl  butyl ~eh'nide. lu l ira ca~..' ~.d Ih..' lelhu' ium ~'~mm~mml l 'h '11, ( '1 '1:( ' { '1 ' lb I'h, t lwn, i~ a ..'~>mp~,lilim~ I.,tw~,~,u 
d~.~'hh.wim~lion to giv.~, Ph-'11. /'_=.l' ' lb Ph. aml ~uh~l i tu l ion to I~rmtm'e Ihe pl~euyl hutyl  wllm'ide. 

bis(orga~Lvlchnlcogeno)acetyler~,e. / 1.2-bls(orgauylchalcoge,m}ehlm',,.mthyle, n,.~ / 1,2-bls(,,>rl4,~u~yleh,ah':~'~eu,.0-1,2-,diehhwo- 
ethy lene  / delkvdrocM~.~rirmtior~ / dechlorination / bu ty l l l t h i um 

I'~.~sum~3 - -  N o u v e l l e s  v o l e s  d e  s y n t h ~ s e  d e  bis(orgal ly lchalct~g~,tm)ac~3tylbt~es  sym,~t l ' iques:  pt:ssibilit~.~ ~t. Iiullt,~:thn:m 
I 'm .  mmvelh,  mlhlmd, ,  de  pr~lmrati~m de~ hi.~{or~,an.vh'hah'~l~'~"m~)ac61ylbm,,~ II Y I'~:A' Y I} {Y :: ,~, S,', 'l'~') e,~l IW~Im,~('~, 
m , , t l aa t  en jeu la d6.~hydrohalo~46m~l km de.~ 1.2-1~is(~r~an.vh'hah'o~.i'mOchlm'~('l hylbm',~ I{ Y C'll=:l 'l 'l Y II ~'~)rr~','.l~mdai~t,~ 
par  t r r t - l h ~ l ) K / n r l - l h ~ { ) l l  ~'t/~m h:()ll/I),MS(}, I.a d(',~lmh~,~:m~tim~ d~,n 1,2-hi,..{,~r~,mLvh'hak',~(,m~}-I.~-diHfl~w.61h~l;'m'~ 
I~ Y (. X ' I=I  !I 'I Y I~ (Y == N. Se. '1~,} Imr Bul.i dan,~ IY, Iher  ou h' Ti l l "  u'e,~l im,~.~ihh, qu'ax'e~' h'~ d('riv~.~ Nullur(,N, 
I . o r s q u e  Y ~-: N~' ~,l I I  :: M k ' , l .  la s l l l r . . t i l l l l h~n d~' I ' i lh~l l l . ,  d,., vh l~ re  I , u  un  K r~ml~ ' lm ' l f l  Imb l  ~,,,,I M~nUl'V(,~, ~X~ll l l l l iSalt l  a l l  
. ' , . l l-hi~ialkvl~g~'.u,~,Jd,-~'-?,-bm, I l u  { ' (S, ' l t  ) : : ( ' t N e l t )  Ih l ,  I hm~. h' ~'a.', d~':-...,uh:.,t i l  I l l l l l i~  ii1'1)11|~11 iqm'~, I ' a l l m l l | P  d l l  ~2.rHIIIH' ..\1' N., 
I~.i~r I~' lad i~ 'a l  I m l v l  d o m ~ ,  I 'mvl  h u t y l  ~,~h~llilll'~ ,, I hg lX  I{,a~.'li~llP. ~.v d ( ,nmh ,u l  ~ i l l l l l l l a l l (q l l~ ,n l  daub, h. ~,a:-, d v  I~1~ '1'~, ( ' (  'l I " ,  'l 
'1"~' I ' h ,  la dv~.lml.~,~.m~ti~m ,v~mdui:.,anl h I 'h  '11, I ' : : :1' "11. I ' h  ,'1 la :.,~lb,,,li lmi~m d ~ m n a n t  h, I ,h . "u) l  b u l y l  I~, lh l rur~,  

I n t r o d u c t i o n  

( )m '  ~t" the Ill~e',t i l l l~ . l~ , . , , l in~,  tYl.',~ ~)1" hi,.,-~,ul~',tilul,'d 
,u,~,lyh.ne~, ale ny l l lnvr ! rh 'a l  I~i:...L~mmmyh'hah,~vllH}- 
, . , .bh,m.,, ,  II Y ( ' :r : (:' ~' II { I I  : - \ l k y l ' . . \ r ,  Y :: S 
I I ) .  ~"  (2}, ' lb (3)! i.,~,~,.,.~iil~ I1,, pr~q~,l!i~,s ~t 

hi>i ,dkvhhi-) i . ' , . l~, 'h ' l . .~, 1 ,rod his(mvlhyb, vh, l~) , .~ , Iv l -  
,'u,'~ {2a, II :: .~I,.) , ,m ho. l . , Ivu. . r i~, .d l,~ 1,,inl l . dy .  
hi,.(,,,lkyl,.hal,,.,,~,,u,,),,,.vt~'h,u,,:.,j: [('(YI{) i'{YI{) ,, 
iY ; Y,, .~,.~ I{ Alk~l}, ~vhi, h m Imu ~,m I.. 
,h , l . ' , l  ~ i l h  ~.h.~li..li .u~..l~,h~l:-. t,~ IIHHIlI~. ' ~1'111[1'~111 
, lu, h.~, :1.?! I h ~ l u . . I h v h l m , } , . v t y h . m .  ( l a .  II ~h,I 
~,iv,.:. ~,~.ilh hH)lllill~, 1,2-hin{ l l~, , lhy l lh i .d- l ,2- . l i l , l~,m.,  
, , lhvh.m. ::1! . m l  umh.,~,,-..., ~v~h, .~h l i l i .u  H. iu l i , .n  
.,,.iv h .\'-{ m~,l h',h hi.,)phv haliH,i, l . ,  l,. ll.n m ,.lm,.t hi~,l,,,. 
~1  Bi : . i~.~,~myhhi~0mvlyh'm'~ ( lh..  I~ : I 'h: l c .  

I~ 'l'td: I d ,  I{ f, r t4 ]u)  ~'mL I . ,  I,xi~liz,'~l hI 
hinOuyl,..ulfmLvl}m,,.,lyh,m,, ', It Nl ) , , l '  I ' S l  }~ II I l l  Iqu 
' lbl, t, rt l |u)  w i l h  c l imvlhyhl i ,~x ivm. '  151 ,. '  m- 
. hhJrlq;,,rl..nz~,i(' ~.'id [q;}, 

A I I I I I I I IH ' I '  HI' IIIt,lhqJds I~ pl'~nhlH' lhP,'.,~' m,,,IVlt,lm,S 
1 3  w!,n, d.",'~'lc~l.'d dm'iup l ira ]a~l I h i r l v  ','t,m',.,. 
, ~ u l l m  i 'q~l l l i l i l l i l l~k m'c,tyh'nvn II ,N ( '  ( '  ,N It I wvr,, 
cJ~laillHI ill :l,"m :IN~,:~ vit,hl I~y Ih,' \ V I I I I Z ' I b I ) P  I'1~tll '" 
liqm ~ff !,thym,~lillmdmv,'. N~.~ ( '  { '  NX~L wi lh  ~dk','l 
h.lid,,,., 17,']. in 2!) ,"in', viq,hl I,y ~l.,rm~,lv,.,in ~,1 
I,i~{,,ll~,lthi~,}~'lh,'l,,':. I ' h d '  ,N ('11 ( ' { S I { ) .  I!!], iu I,'Y; 
yi,'hl by II'(,illlll~'lll ~1 1,2-hinimvlhyl lhi~, )viuyl  dF 
,,thvl mniw,  ,~le N ( II::('(, '-;.~h,}Nl':l~ wi~h l i l h imu 
i l l l i .  I)y dl., .mq.~Ml hm .)1 :1. I-hi,,,(Mkyll Im .)~,y,h,hm ,,u..~ 
1,2.di~. . '  I I I ] .  i .  ~'~1)IIIII~A yi~,hl I,,, sllh:-,liluli~ll ~1' 
~hh,~im. in . . rmmyl lh i ,  wlll.. l~,av~'lyh'm' I{ ,'; ( '  { '  I ' l  
w i lh  ,~r~.m0'llhi~dale I1~,1:1], i .  ,~'-"/; yi~,hl hy iu. 

• ( ' l ) l l l " - . l l l l l |d~ ' l l l~ '  i l l ld  I I ' l l l l l l l " .  



~!  1 

i l i , l i t i , , ' l  ' d  l i th io  ~hh~r,>au,.t>li,n~. L i ( ' 7 ( '  CI w i t h  
< l l t l l ; \ l  ,h~nlli<ll.~ 1 1  i l l  7 '< v iehl  l lv l(lil( "- 

t, ,n t lu> ldi ,uiyI  i>,rthi,~rtmlkan~.~ullT>nyh~xy i od~ -  
iivl tyit,il~,. Ph i  ' t ; ~ t ; [  ~ Pli 2 i t f ~ ( ) 3 .  ~vith laig¢l i i .v]thiolal l '  
slF> l~il 

13i~(alkyl~t 'h' l i t l)acetyh,nPs R Se { ' ~ C  Se R 2 Call 
I,~. ttitl<hlc~,d i l l  ?1) ~1)'~'{ yield by di'+illrOllorti<llla - 
ti, lil i l . l lc l i lJ l i  ( if t+thyliyl seh ' l i i de  C H - C  Se+R.  ob- 
t~lilit.tt i i i  t l l r l i  hy the i i f l l l ( ' l l iOi l l io l i~ 'd tIVIlrl+z-t)']le re- 
a, l i l~ll <~f l,thyll l,~l,Lell<ll l lte. C H - C  ~ e N a  w i t i i  alkyl  
h~,li,t,~ !7 i iu 57';( vi~'hl by the afor+~aid reaction 
' , t  l 2-1) is(niethylseh>l io)viny[ d ie thy la i l i i ne .  .~le Se 
< tI~C(S, Me)NEr~ wi t t i  l i t h i un i  l l ( l i ,  by d ~ o n i p o s i -  
ti~>ti , i t  ;14-1>i+n(alkylselel io)cychJbl i la i ie- l '2-dione 11 ]  
hv d e h y d r o b r o n i i n a t i o i i  i l l  a l ky l  ~ -b ro luov i i i )  l ~! tei l ide 
1~ 5,, C H = C H B r  w i t h  K O H  i i i  D.~I~O that  af fords 
i~l,~ii~4 w i t h  the  OXl)ected ( , thyny l  : :ehuiide R .~e ( ' ~ C H  
I>i~(illkyl~+.Li,tlo) acetylelle,+ 2 l i t  ; ield~ up to  1 )J~?{ de- 
lJ~qidili~ ~lii l i l t "  Col idi t iol iS o f  t l io  r l ' a l ' l i o i i  717 T w o  
l l i l . th, lds t<) I )b ta i l l  h is(ary lse i'tl<)}iwi.ty]elll.:4 >rl> I{ll l. iWll 
l l i ~ ,  inchi ,  h, ~nb~l i lut i~,n <d tf  i l l  ~ t l i vnv l  ~ . h n i d ,  
l 'h  51. ( ' ~ C H .  w i t h  l}h<,nylseh,u<,nyl l l ron i id t ,  in tli~- 
l l i v~ , i i ce  ~lt C i l [  14iving bis( l lht, t  y ls l 'h,n~l iacelyh, le 7 b  in 
P~';r vi~hl (IS] aiid sl ib~l i t l i t ion i l l  b<~th H alitl .Ml';iSi 
i l l  Xi, ~ i  C~=C t l  w i t h  t i l l ,  r l l lSe ~.nlnl l  l~el ier l i i~ l  fi<tni 
I ' l l  ~,, ~l, l q i  i i i  lht! l l i  l ,~l, i i l l ,  tJf i ( l lh l  lt.llZt.lil, d i i i l l , l l l l t .  
l ' h l C ( ) \ ~ ) ,  !~ivin~ a<~,tyl<,iio ~ l l  i i i  I IS~ yi~'l<l ] ! i  But  
ll,~ ~l,li;i ~ill t li~, l lhynical i+lill~liilil+~ tit lh~'..t' itll'l%lt.lil'~ 
\v, i~' ~4iv~'n i i i t  lie~!, w~lrkn 

13in(;l lkylt~,lhlrl>)iit~,tyh,ul.~ ;| ( I I  = a lkv l )  wet,. pre- 
l lail '~l i i i  {i l l 71)'/, vb'ld hy i l i l~ ' ta~t i t l i l  ~lf l i t h i l i l l i  
, l h v l i ,  i ' lh i l ,dai~ ' .  C:IlmC l ; I i  - r  , l i l i i | l i i n l l  eil ivl l~,. 
,lit, lh ir~l l l l l ,  l i T , (  ~ ( I W l i  wiih ~,11~1 i, , , l i , l , ,  i i i t l i ,  
Iri, ':,, ' l i~,' ttl i , Ihv}lqi l .di+ll l i i l i+, 72 I i ~ll i l l  !til')7 yi, 'hl hv Ili- 
i,u l l i i ,  l i l ~ll ~l ialkvl di , I h u i l . ~  ~ i t l l  a, l l ' , l t , i i  i l l  l l i~ 
i + t , .  ll<+, ~,1 l i l l . t l ix t  i~,li<l+ ii i lh~, i d l , ~  • ii<tiinh.i i~lil, li 
i i, Hl.- . !1 l h ~ ( i l l v l l t l h i i ~ i . u , l v h i l , ~  :l I I  t t , , ] )  ~ i ,  
i+ l l i ( l l t  IVy' I I 

In lhi,., wllil< lli,w lUi+tlltld~, t~i l~i+~.ll,lli, hir.(.r~nllx+l < 
, li~+l~ .~qli+)+It'<'lyl~,ll~,..i I + 3  an .  lU~,li~>~,<l il.,ili~, d , ' hv th t , .  
Ihl l l t i l l+l l i ,  lti l lt I 2Jli~(~ug+ll ivl l t l+lh,,Q,, l i~lhl l l ,~r, . , lhvl< 
, l i , ,s I ( i  ,u  , l~wll l ,~i i lul i i ! l i l  , i f  lYTJd~( ,q l :anxhh i lh ,~  
+,,11,,) ,I ~ II r 'lllxll,llt,S T || (~ ,h,ql l , ,  1) 

i I I  t ~ l  I + • P~ ~ ( ' (%-~ ' l l ( T '  

'% ~ ,  '+t41 +,~ ! ! ,  l ¢ , l ~ !  C 
i 

i 
++ '~ ~ F+ It  "1 cz%+  ~ / I  

• ' I < ' ~  

t 

. t t :  + : ? 
I! "I + ~4~! ~.++{<11~ l l t t  I l !  

t l i i h ,  i t i n ,  ,,t it> ll,i~ ,I,~,l,q,,~t ia, th. ~u l l l ~ , , ' >  ,~! 
l y  iu>(,>t ,~:~nxl~,h'nl lh l lh i l~! ,qhyh, l l ,> I~ ,~,. (1t  t t l  
",, I¢ ( 5  l{ A t k x l  : l i t) 7999{ i  ~lll,l I 7 - l~ l~ t i~a l iv l .  
- , I , ' l l ,  i l t t ' l l t l l t i+  I 7+lli<hl, i i<~.li lvl,.n,.r. II ~ ( ' ( ' l  I ' ( ' l  
'~ I~ t ~  Y ' g  I~ . . . .  \ l k v l  \ t  2 2 2 ; l  9 Y I ,  
17 \ i  + I I!t th i l i l l i i+cmi l t i , l l i ,~+: ,h l , , I ,~+ ,,i ,li, ll],lio+ 
<, , l t l , . i i ,+  xtiltl tl l , , i!t~ll~[ ,li, l l i l , , ,u . , , l l i t i , .  1~ '~ \ [~ 

{ Y  : S, '  l ] ' )  (sclieili+! 1. A and B )  Ana logous  1.2-bis- 
(<ir~allVlt hill)( hlort~'t l iyl i 'nes R - + - C C I = C H  S R 4 ('Jill 
e+t~ilv l le l t l i t l t i l ie<l l ly  +~l l l is t i lut ion of  CI w i t h  i t i i  r {s  
& iou  1) in t l ie 1 .2-d ichh l rov ins I  ~ l l | t id l~ r]2~ 27] (~l 'h0i i i l .  I 
C )  (E)- l .9-BLs(organylthio)- l .7-dichloro~thylenes R-  
S C C I - - C C I  S-R (7. R = A lky l .  Ar)  arise in the re- 
aeti<m of orgaaylthiolales w i th  tel rachloroethylene [.'28- 
:10] (.g<.hl~illt" I .  O) .  

R e s u l t s  a n d  d i s c u s s i o n  

Pr+'panittorl of thf Imrrnt OOml~tttids 

Pareut  1 .2-bis torganyiseleno}chloroethenes R - S e - - C H =  
C C I - S e - R  (Sa: R = Me. 5 b :  R = Ph) w~.rv preparl 'xl 
by t i le afiwemention~M diselelmtk+'n of +'hloroac~.tylen+,~ 
22.23].  A siniiblr me thod  was u.'~xl to o b t a i n  u n k n o w n  
1.2-bis(l~henyltelhlro)chlurt>et hylene Ph T e - C H = C C I -  
"l'~" Ph 6 ill all ,lllllOSt q u a n t i t a t i v e  yiehi  {.~t'hPIIll" I .  A) .  
hh . i i t  i l ical loll u[ d l l o r o e t  hyh ' l i e  O wa.,~ r ea l i z ed  by  Illltl.~ 
spe~'truni and hv IH N.%IR sl>Pctruni (t+lbh. i) ~xhere 
alllOllg li l t '  sigalaL,, o f  t h e  l lonze l l e  p r o t o n s  ill ii r l l l lgt  ~ ot" 
b.  p p i n  7.1)0+ 7.51)1n (GH) a n d  7 .50 &OTin ( S H )  ,a-r. i d e n l i -  
l ied  t h e  sillgh,t s i gna l  o f  a v iny l i c  p n , t o l l  ist b 7 .67  P l m l .  
l 'he  infrare~l .~ll>l'.lT|rtllll ¢llt r I' liP' ol,t+~illod (~}lll|}OIIIlttl lIVtl~ 
i~l,qit i~'M to t hal of t lie known  i .2-bis(lihenyl+~qeno)- 
dlh,rt~.lhyh,ll~. Ph S e + C H = C C I + S e  Ph 5 b  {2 i ( la l , le  I). 

1.2-Bistllhew,'h hi,,}t hh,n~et hylene 4a ( R = Ph) '~,,'+~..~ 
llrodwt-~,d as hy.l+tUduc! (3f¢;  yi~,hl) i l l  a f ~ ,  rad- 
it-al t hiyh+ti~m ~I I richhjlam,! hyh,lle W|l h IH'lltellPt hiol 
i~ l l , ' t l . ,  :l} ~X~. ',h,,uld p~,itll ~,lll tll~d ,'+ltli,'r Olle of IIs 
, l l , ,w,~l f i lm t I~++ I~'~ICI i~ql h'd ,'x~ hi,,i~,k' h~ lh,, Sylll h, .'~is 
' , t  , ,;~,,ll 'rl.2.~i.,li,  hh,l~,v~iHvO ,,01ll,h'- I 0  : { 1  (',~'h,'lll," 2) 

|Tt i l l i l + l |  H i l l .  l i l  +Ill | H +||1% l l l l d q ' l  1111' ~ l l i l l q '  I t+Xl l l ' l ' i l l | l * l l l -  

t .d  toli,titit!ll> tit I:tr+.~," +lllit+lll|lr, Ill | i l l  + Iltl~.XIr+~'t~'t I 
1.2" lu>(,,I ~:ilO~r hl, i!,hl,~l,~.tllyl,,ll,+, 4 ~x,~'., l+rtdlahly d+l,. 

aud  nl, dVl~,h,;+tilll ~,ii~m um.d in +1 lwt'vhlilS xs+~i~tk l'.lll, 
At+ +i l~'~,~d! n :nh ' i  + (~\+-it+l+luliatioli {ll igl | . l+l~,~U~, lllglP- 
, m y  latltl+ (,,) +1 witll ffl++,ali+ltioll iftltlgi' 2,|,~ ~*'~ l l l l l)  +ll 
+~ pyl't,X l+tl+,isnt~,z+r~,+ l i l t '  ,",,h~l>t-willx~t , llitli o [  thi+ irli+di+i. 
l l,li+li 'ix,+l~ ( I l l  ~+tl+ t i l l  l i l t '  i+'llill|l'+ll'V, lllldl+l dl¢.lllh'+ll iili. 
t l+~t! t~+ll, l+X+l+~,x ~+~i~,.,i+,.++~lil~ , alq.,i~t.~.~l !t+<;tlSli+llX.lll f~ff !lli+ 
lllll+ilxqi~+]i'l ~ll +lil~t'l ',tlllilg,!il Jilt l+,d|l oil+++ lhim ~,I+IIii, -i, 

l,,  hart,  h'~l t,, i.lihililll',r~i| ,+xh++,,th+tl l i |  bi,ll+il,lli-lhilil~ llll 
di-ldhd~-~. ~,x~<. li++d r+h,+t~i~ l h . t  ihivhli+l~in wi lh  dii lryl  
,l+,',tdlid~'r, ,ltlli'+ t ,nl ht+l+l i ha t  wil h Imt~ + I hh+l~ i:il ] 

l~ , i+~ i l  t+tl 1+~, t t , - t l+ t~  ,+i~l+,litu';,,i illi |JUt, 'tXa+Ik, if ~+,.lhl 
I+, + ;++~',+liillt'n+ I(]+rtl lllldt"l |+!s' It~itt'fli+lt iiH!d+lhi!|,-.+ lim+.,l+ 
tb |~ ,  l't'i+ltll~+tt i~l~'~, lit+| ,~tOIt~ ill thi~, +,lag,, hil l  plt~tt,t'~lr+ 
|Htth~q tq+ il~- + tl,l.,i, taditoid ..,tll~i~.lilltlhqi ill .~i t<hhllilit . 
:t',,+|l~ in l~,,qn,,!l~ dlcld~+t~¢liltyl sllllidt,r, 10 ~tlltl I I t~  
~,~,+,in,'~" ,lil, l l .  q h'i l,'li~" -| +,+,'..',*t'dili!.l l~, ~t lli+l~+i , ill 

i.2+lh'~,u+.' ,++xhh~d,,,~'i+,,h'hh,t~.'lhvh'li, '.. w,'i,+ ,,h- 
I +lillt'~| +i.~ llliXl+ll~"~ t+l ,'I.,, l~'ill+~ +~+lllt't'.~ %%'llI'FI" t hl' fiil lI.+ 

1.2-dOdd,+i~.,t2~+h.n~.s R Y ( ' ( ' I = ( ' ( ' I  ~t' R {8, Y = S,',; 
~,'I. y =: Tit-! v,'tqc, I+l'l+]~+lll~] ~tt"t,+ldll l( I o  it nl i t- |hod p l ( -  
xiot~>lv d,.~,l'i++-d L+:2:21 l+x" the  r~,it(lh+ll of  dl~,r,e, any l  
dl+,.h.lli, t,+ l i + 5 ,  l l  ( i l  ~ M ,  Ph! ilud d i te lht t ide R 
I i  t ; .  i l  i l l  l~ll! w i t h  di ,  lthq,i+lt~'lyhqi~, {~di l , l l i ,+ l .  
l ~  I t+ ,  t l i l i l l L t i , l i i  i+i l l l , '+l" i ' tHl l l l i+i l l id~ it'- (t+')-im)iller>. 



Ti lb l e  I. Phy>i<orhemical colmtants. Ill a . d  ill X.\ll{ spectra of 1.2-his(orltan5 l<]mh'og~'mQ-chloro- aml diclll.lo~,lhyl,,m,s 
I I - Y  ('X=CC'I-Y R ( Y  ~ S. Se, "I~,: X = II, ('I), 

¢ ",,,,ll ',,u,!,t HI,. ~'(" ils. h , r )  IR, t , , ,  m-1  i tt NMIf .  ,", l l l lm  
a n d  I I ~  I O f  i l l p ,  <~ C (Sl'Oll i  ~#CI,%'I) 

P h S C t t = ( ' C I S P h  I ~ , -  18-1 (2) 3 0 5 0 ,  I O47w, I 581, 1 542, I 4711, 7..13 III (,~)1"I), 7.17 s IF>IlL 
4 a  1.11GSS 1 439 .  I 210,  1 156, 1 088 ,  I 02-1. 03.17 s ( i l l )  

I 000, 898s, 736s, 68,~s, l u l l ,  51,q 
.%IeSeCti=CCISe_%Ie" l;'2-(i.'~ (O.',1) :1 074,  3 Ol l ,  2 !)20. '2 S Ig ,  I 0-12, 6.9',1 s ( I I I ,  : C I I ) ,  

5a  I . ( i l ( i l  I .122, I 272, I 190, 909, & i l l ,  2.:13 s ( t l l ,  ('11:~), 
7S2. 717, IiS8. ,~85 2.23 .~ (311, ( ' l l ;~)  

PI ISeC!  l = ( , 'CISePh i, 175-1 SO I l l .7)  ?, 07 Is. :i 058, ?* 000, '.! ~,t58. 2 ~,128, 7 .83  7,Pill I l l  ( 511 ), 
5b 1.6622 2Si lO, I 9.18, I 875, I ,,I00, I 72tis, 7.P~O 7 .20  lU ( f i l l )  

I M'Ss, I 539, I .17lls, 1.13!1, I 381, 
i 2 7 5 s ,  I 180, I 125s,  I 07is ,  
I 022, I 000, 90!), 8.17s. 78~,1, 
736s, 6S9s, 071L 591, .182 

l ' h ] e ( ' l l  = ( ' ( ' f l ' e l ' h '  3 O65, 3 t i M ,  2 ~.1!10, I ~,14~,1, I ,'47.1, <~.O7 7,',t l  m ( I l l  l ,  
6 I SOft, I W t ,  I ,~)10, I .173, l .13.1, 7,F,O 7,1111 m H i l l ) ,  

I :t2li, I : l l l l l ,  I F~7:l, I F~IO, I .17:1, 7,117 ~ (111, =,,l '11) 
I ,~7:1, I ,qlO,  I .173, I I ~ l l ,  I I,'~7, 
I 11113, I l l l ~ ,  ! l g &  ! i l l ! i ,  ,'4.13, ~IIU, 
7',1 Is, tigOs, (i,'dl 

i / ' . ' I -PrS(  "('1 = ( ' (  " I S I Y  i 91 171) (0,,'~) 7 !I(I(L~, 2 !)32, 2 873, l ,'~ l ,'~, I ,I,'di,~, I. l)3 I ( i l l  I ), I ,(i:l 
Ta I.FFfl l l  I ,117, I ' , l~l, I 338, I 2!ll,~, he×el (,111), '],!13 I 

I 23,'t,~, I O~,il, I I),V,I, ~.171, ~il',l,~. ( I l l ) ,  : * , l in t  7 I I z  
7S2, 7;I;I,~. t i l l ,  Dt,'~ 

117).1;~1,'41"('1=C('1~Tol" !l~ ~.19,'~ ( I .hOI i )  7!!1,1, 2 ,~,'di, I !lOI, I 113,'4, I ,',(iP~, 7,13 <~ (311). 7.77 d, 
Th  I .1~, 't, I .lOlL t ',tll2, I 711,'4, I 17~.1, 7,,t7 d ( . I l l ,  A.~II~, 

I I I . I ,  I O1',1, I 015, ~li!i, ,~:lil, i J i l l  I .~ !l I I z )  
~ l ) ,%,  7:17, li2!l, ,qOli.~, .12(i 

(17) <%h,Se('( "1 - ( ' (  'l,'4e.M~: ~.~ ~ill ( i l> i l  7 ! i 31 .2  SI2,  I ?~1(i, I .171~, I 77:l,  7, UI 
8|1  I 6. ' ,~2 !1l)9~, ,',ll~,~, li,%% ,~dl, I 

!~ ' )  t ' hSe l ' l ' l = ( ' ( ' l . ' ; , ~ , l ' h "  u t  I I { l i l l l /  ~11i.19, ! ,~7il, I F~TIi, I 17:1, I 1',17, 7 l i l l  i l l .  T 17 il l 
tta I 37(i, I 3ill!, I 2T, i. I 177, I IIIi:I. 

I I)1,~, ! i ! i~,  ~,'f,I, ,~.11, 7;1!i~, 
l i ~ i ~ ,  tl;17, l i i ! i  

l l T l d ' h  h,( "( 'l ( ' ( ' l h , l ' h  h I'.11 I~,1 (1'11,~ '1:) ; l i l l t ,  I "~7(), I F~lti, I Ill!l, I 1;I;7, 7 I l l  I, 7,t,7 ~i 
!l I ;17,'~, I 3111. I '2ii,".~ I 177, I llql;I, (M I ,  A~Y, ~) 

7;Ui,~ !i~ I<, I;;17. It i l i  

"lo~i i7] t,I, <~!; ", "~' i;I I , u~ l  ,~, '  I t . l?7 ~' I,ii 17i 1.1~ I!p;I I l l l  " ("  (7 I,, ir), !l/~ ~ I ih~h,D, N,%Ili i l l ,  b, Iq,l~ ?;ID 7 t 7  m, 71111 777 lil 
i('~ll,,l ? 2t ,, ( : ( '11)  ' ~l'*'l!,,~ ~,il. ~ i ~ l  ui !l~,llt~h~u hh,l l l l l l t t ,~l l  i l, i l l t t l l l l  ',vlIlll i l iI h l l lh l , I  l!llltlt~<lllhHI ,I l,lt {:111 h D !RI !i7 " i '  I l l  ,I I t i | l  I, 
lll~, ~ I ~',%12 " Lit ' ~ l  I l l  ,u I, I t i l  l i i l  f, " l '  I I , i i  H I l  I>1' ~fi ", ~7 ~ "~'  (7 I~ , i iq  ti~i' ! I ihT I I  ~t IA! l t i l  m l '  t i l  !l.I ,~ " ! '  h I,i i  1,~,7l l l lp 
I~,it IXI : i '  

- ~l%st.  A*~I i tC l  I 0 

( . x  ~.i~l l)It  hht ) -  1 . 2 . l i  h l , , r~ . . I  h?,q,.m.,., 7 v.'vne Hht , ; inu,d hv  
th , .  k m ~ , . u  i . i . t . m  ,d  x . . h ' , q d , l i v  . a l b ~ l i l . l i H ~  ~1 i ' h l~ -  

CHCI.CCI; CCIt.CH* * CHLl C;t  ' 

A r $ *  * CCI|~OI ~ . . . . . . . .  -~- Ar $.CH'~CCli 

~*I-$" * C ~ - C C I  * . . . . . . . . . . . . . .  '~ '  IZ)+ ( ~ ) - A r . ~ C O - C H C I  

I I  

1 0  ~* . A~ 9.* . . . . . . . . .  ~ (Zt  ~ $ C C I * C I I . S A I  • C I *  

i i  

S c h e m e  3 

l i ra '  I I t~t l l~  Hi I t '  X'llC ~x;Iq' lh ' , 'hqt, '  w I I h  I I I h ) l lH l '  iHIh~ll~, 
j2s :l!l] ( ,~r l . ,m, ,  I, I ] )  

lhh! idr . rhh,rH~nt i *m . f  l , , )*hi ,~l~ly l IHUlh'h. l r" : I rmlh'hhlr"  
Ilh!lh'm,.~ 

']'lJ t'~ll'X'~' ()111 dehydn) ( ,h l~u ,h l~ l thu l  t)t r h h ) r t . , I h y l . . c ' s  

B u ( ) l { / t t r l - l . t u ( ) l l  ~md K ( ) I I / D M , ~ ( )  w h h ' h  w(,r, '  
mn(.(.r~sf i i l lv II~l '( l h i  tha' ( 'a~v ()[ I= tdky l t l ' l c )~- ( "~- ' .aH'< l  ~ 
. , , ,10,m,-2-r l 'd~, l ( . ' thyh 'm'~ l i  ~ C ' l l  ( ' ( ' 1  ~ '  I I '  {H  E l ,  
i - l ' r ,  FL' .= P h .  B u )  13.11, I i  wa~, f i . i u d  t im1 w i t h  
1 ,2 .h i~ ( i Jh ( , nO ' l t h i ( ) ) chh ) r ( . ' t hyh ' l . '  4n ,  1 , 2 .1 ) i ~ (m . l hy l o  
~ . h . u . ) ( . h h , r o ( , t h y h ' m '  5 a  ~u.I 1 , 2 - h h ( l l h e . y h . h ' l . 0 -  
r h h m . ' t h y h ' m '  5 b ,  b o t h  d . h y d r < . ' h h . ' h m * , l u g  ~y,~t~,m~ 
w . n ,  . l f i ( ' i ( 'n t  ( re 'h i , too  -I, E l ,  Isl id l  ('ll,~('~ ( re ly  
I ) i s ( o r g a u y h ' h a h ' ( ~ g e u - ) a c . i y h ' " " , ~  II Y C=:C Y I~ l ,  2, 
were, o b t a h . ' d  in  g~.~d y i e h h  (i~5 ! )S ' / )  . m l  !15 !)t)5£ Im-  
u i ty  ( t a h h '  I l l  



I J l , I  . I I  , ,,et, i~,r.,Ip. ,,I ,I, h td l , , , l i l< , l l l i ,~ i t ,~ l i  ,)f i , , - , , .L, ,~,~h h,d<,,:U l~, ,~, } ) l , ,~ , - ' lh ,~," -4.  5. 6 

%,- i t  ~ I 'hN( ' l t : : ( ' ( ' t . "41)h  
( . ta )  

(; 
t . " ! - t - ) - t ) h g ( , ( ' t t  ( ' ( ' l ~ ( , t > h  1 ~ i ' ,~!-ll.l()l.{ 50 ,~, 

(F ib)  l()(i Jill. t, , t - I ) , i l l ) l l  
:1 

, ; ;  ~/ ~ \ h , ~ , , ( ' t l - ( ' ( ' l ~ ( , X h ,  !15 ~ K ( ) I I  ;Jl) ~< 
(5<-1) 1'2 Jill, I )X I~ ( )  
1.15 

< ' ~ - , / :  , -Xh,S, , ( ' t l  ( ' ( ' l ~ , & h ,  :2 ~ ~', r / - l l u ( ) K  50 1:1 
(Pi;t)  1") i l l l .  )'+ r#-[ l l i (  .Ill 
,I _)i; 

: .< / r - I ' l t  I , .(  "tl ::( '( '1 l i , l ' h  () 15 ~4 K ( ) I I  7o '~ 
(6 )  l : l  m l .  I)XIH(.) 
1.2 

. "  t . ) - t ' h [ ( ' ( ' l l  ( '¢'11(-1'tl I . )~  / ~ H - I I u ( ) K  5() 5 
( l i )  5i) l i i l .  t, ~ t - f } l i (  )11 

I 

. . ' / . : ,  ¢/, :, lr,]¢, t<l~<lt'¢ f~ftf# / , , ' ( , , t , , .  t (I ( f '  J {'.¼"7 
( 's  i ~ ! i  h!7 H I ) l , {  " 

2,'< )4 t, r t - l i u l ) K  50 .5 I )hS( '= - f ' . ' ; l ' h  I.O7 (;',S) IOO 
I: l l l  I I IL 1~ r t - l h l i ) l l  ( l b )  

I)li,g~'( "--( "Nel)h 7. I;! (l)l)) f) 1 
(2b) 

X h ' ~ e ( ' - ( ' ~ ' - ~ h  ' O.~l {(15) 9.") 
( 2 a )  

. \h 'S~,( '~( 'S~.Me 2 I l l  {!).-)) IO/) 
( 2 a )  

I ' h l~  ( ' = ( ' T ( . l ' h  ( I . ( i l  (Sn)  ~.1,,4 
(a) 

I ' l ( l i . T e l ' h  2 2 2  td: l l  ! 7  
i i l l l  61 (i~'} ( "  
h h,ni i t iv ,  I hv 
I l l  and  iil;iS~ 

",1)~.( I Io~.vi  )1 l i(~. 

l i l  t i l l '  { i l~( '  (d  1 . ' ) - t ) i s l l ) h l , l l yh , , l l l l i ~ l i i h l~ ) l i i e l hyh , i i ( ,  
11. I l l , ,  i ( , ; i ( l i i } l l  (h, i) ! , l id;, t  t d r i l > . i i < i l l l v  ()11 I l l ; '  d ( ,hvd i i ) -  
hd ,  ml, l i , l i  ill,,, ~l~.,,lil i;d.;pli, \V i i  h t~ H - l ] l i t  ) K / 1 ,  r f -B i l (  )11 
, , l i l t  , t i l ) h l , l t v l  , l i l ( ' l h l l i d ( ,  wil . ,  ~ , , i ) ; l l i l h ,d  (~( 'h l ' i i i l '  1, 
I i  t V i i h  K I ) I I / I ) X I ~ I ) ,  ih( ,  ( ,n l . , c t ( , , I  I i i l k l lHWl i  
I ' i > ( I )h~ ' l i yh ( ' l h i r l i ) i u ' ! ' l yh ' l l ( '  : l  ',vii.., ( ) l f l l l i i l~ ,d in .')~'X y i , ' h l  
i.~ lU, l i lp I ,  ( ; ) ,  I h e  f l ) l l i i , l l i l ) i i  i d  i h i .  ; ic l , iy l~, l ie  was i l i -  
,h : , l ) l i i , l l ) l \  { , , l i l i i l l i , , ( [  I),, I l l  X X I l i .  I I I  , l l l ,  I I l l .P, , , - l l , ,~ l l . i  
,I,~td,, l l l l  

Y ~ I ~  

i I l u c i K l  I1,1¢)11 i + I, " ~  I: ; ~ I~ 

: ' ,  , ! ,  ', 'l <.I~ , . ! < 1  f4 i F I i i ~  ~ ~ l l  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  l i  ............................ 

, )q l 'h~, i l l l ,  .I 

! l l , , I ,h ' i  I,~ , ' \ l d , l i i i  , h th ' i , ' i i l  i , " . l i l l ' .  , , l t ia i l i , '~ l  i i i  Ih l~  
~,'~< l i , , i i  ~,,  i , ' : , { ( , I  l h o  ~ l ; l l i i l i l \  , l l  . I , l ' i v i l ' l l l '  : I  111 I,  l£ ,  
l t ) i l  )1', t ,  t~ l i l i t  ) t l  ,~) 71) ( '  t,~i 7 h :%> t'(~qild hv lh , ,  
I I . /~  i l l  ('~t hd ivk , l l i~L  l l iD. :~ , ' i~ l , , i l ,  '.1 l l l i l l~ ,  h l~ l  i l l l~ i  

i'i~ i ,  I , ,  t'1~ ~h i ,  h, i l i  l l i ! '~ I l l , , I , '  ,h ; l~. l l~  ~ , i l i !h l i ,  qlS, 
, l l,b, l i t ) ,1".  All , )× l , l : l lh~i i  I ) l , l <hh i ,  p l ( d , , d d v  I ) h : ' l t , . ! l l ,  

',', l h i .  I:. i i ) , l i ,< i l , ' , t  t,~," I l l , '  hi:!.}i )t)<'hi!w. l i* , i i l l  ,~1 
! ! i ,  l , , l l ! l , , , I  ~ \ h i l ,  , i ' , ' , l a l ' .  I , ;h i l l  ( ' )  ~li id li'~ Il ia' II~ 
"t" ' l i l i l i l  , i t  i l i i-, pi~)~ll i  I tx hh h i-  , lh i i , ) - I  i , l~' l l l i ,  al  It~ 
~h~I  ,, I  , l l~ , ' l t l l l l , f , ,  l ' h  I t '  I , '  i ' l l  ( ' \ , , , I l l  l , , i  l tH' l<,ll!'- 
~ ' , , l ' , , '  I,'I,:,~,11 {7: l~"  l l d l  ,111 l i  ~ l l , ' l , '  - I1 , ,11, {1 \  ~ i ,  h q l , ' , l  
i ~ ! ,  <! ] ; ] "  J, ' ! t !  .~l l , I  ( ,7 " l i ,  : l l  i , l l A i . l ~ ! v i l . . i l ~  t,~! I I i ~ L 

i , .  t ) l U , l l ,  l l l iC  , ; ) ,  %it ' l l ,  l , ) l l l l ~ t  I t  xt.l~, l !~ t l l l i ~ ,d  o111 I l i A ,  ) 
< ' x . i , l . l i i , , i i  , d  , h l , , l t q l i ,  l,.~ ll~, ,h ,~x. , , l? j . i l  wiL ' .  ".I1<!11:.41~, < , l l -  

, Ix .-',',1 1)\ . l l ,  , i { t , l ]>.  pL"~ x~ h h  ]1 i'. I l l  ~t*,*), l  . t t t l * 'P l i i , ' l i i  ~,t ' i l l i  
i iN..~1~,)~.~ , i ,  " . l i h  11.~,<1 , i l l  l h , ' : . , '  l i l i d i l i ~ , ,  w , ,  { a l l  I< ) l i -  
< hl, h' i l i a i  dv l l ~ (h , , ,  hh~ ln l ,d i ,  m ,d  , l l l , ) i , . , l t l ~ l v l i v  I i  h~ 
~, : '  { h i ( ) l \  r<~¢ t h l ( ) [ I  i~ * l i ~ l a l , ' , l  I,\ t l i v  l i i ' . f , lh lh l~  ,,I 
] q " t l i h " l l \ l l , < l l l l l , , t  I , , ' l t l , , l i l '  : ) ) i l l  l l l , '~ , '  t~,~i< ~ , , l id l l i ,  lll.. 

', h l ' l l l l  < °~ I 

| i i  l h i >  i(,~4,1111, l ' l ' a r l iO l i  i ) l  a l ' l ' l yh . i u ,  .I w i i h  t, ri '- 
[ J l l ( ) K  lt. ':.~'li lbh's c h ' a v a ~ .  ~,t l h l '  ~ ( "  ( ) R '  I ) l ) i i ( I  I))," 
( ) l~ i l~ ) i i i~ ' ia l l i c . ' .  XI I1" (XI ; L i ) .  i ~ , r l i i i l i a l i i i  I i l i  l i l t ,  f t ) r -  
l i i a l i , ) l i  ( i l  .% I ( )R '  i;I;'~. B i l l  i i  is i l i hq~ '~ l i l i ~  l l )  l i l ) l~, l h t l l  
w i t h  i , i h y l i ) l  su l l kh .~  i l i i d  ,~el,'uhh,..,. R ( ' ~ ( "  Y - W .  i h e  
.~ i i l l i l '  I~ ' i l l~ l ' l l l~ .  t~iVt" ~ . i l l l l l ~ l h " d  chalcoB~.l i id{. 's l l l i d  l i i~ ' l l l l  
acl ' i ) ' l~, i i id l ,~, (~,clu,uil '  (;) i:17'~, l t~ .nr l , ,  i i  fo l low.~ l h i l l  f l u "  
~ l i~ ' l l i i ca l  h( , l i ; ivh) i  o l  v l h v u v l  h i~ - l l ' l h i i i d~ ,  .'l i.'. r a l l i l , r  
, h t l i , l i , i i l  l l , q i i  Ih : l l  ,~I ( , lh l , i  ~ll~d~,~.~,iiid~,~., l h o l l ~ h  l h ( .  
I , ' ; l ' . l ) l l  l { ) i  i h i ~  di>.~ l l , l i H l i !  1 i~ i l l l~ t , .a l  

7 ' , [~ ,  7~; , . t !¢r, : '< ~i ,  . 

T h , , u ~ h  iI ~,~,. ku , ,~vu ! lust d , 'hahm~, 'ua l i~u l  o f  

p l inh~ 'd  ~ i l  h ~i111 I l l i l ~ l | t ' ~ i l l l | |  ; l l l q ,  I ! . l "  l l l o l l l i l i ! l l l l  i, ' i l l l l|- 
p()lllld.',. ~ ' ~ , ~ '  t ~ .  ill | hq ,  liL,,.i, ,!1 ~,'!~,i<llyl'l'llid,c'{iRt,ll,i)- 
",qll~-Iil111tnl diilal,)~'lil~,,alk,~,l~'s lhi:'. Ui' i l t | i l l l l  Wil.~ ill- 
lli,~sl' u i , ' X l d , , ~ q >  th~w~.v,.r ,  i t u°,~s I, II~!U'll l h a l  B u L i  
t.a,l~,,,,, d , , l l ~do , , . l l a l iO l l  ,,1 p , d ' l h , d ~ v m x . I  s l l l l h l t . s  S l l d l  
:l-. ~ , lhv l  I ,~ -d iq t l l ,  u~ ,v iu~ /  >u l l l d , .  !~.! .'4 ( ' C I . C H ( ' I  
2 : * ,  lull:~l I Ilu, q , , ~ : ~ d i ~ l l l ,  lr, l x iux i  s u l h d e  I<1;I .14 
('F"~ ( '( '1: ¢:ls, l l i ~ l l h u , ~ v i u v l  h,+u.'x'l . . .ul luh, l 'h (711~ 
:". ( t "l ( "t +l, l:l ,.; i t h  l ,u  Ill ~,ti,,ll ol  l i l h i u l n  ;u , l ' l y lp l t i d . ,  
7 ) i , t ; I  ~,o i l i b ! i , ! a ~ t ' t y l l , | l v  ; i ~ ,  A " i l l l i h l  I i , ~ l t l h i l l  i l l  

l l u  I . i  ~ il h 1,1-hi~! a l k y h  h i , , i -  2 . 2 - d i , h h  ) i ~ ' i  l i y lv i l~ '  I1 ,%.' 
( ' { '< I , ' )  ¢ t l -  w,~. l~dl,,~'.-;~! !..t ,~ r , . : i i i . : ; ; ~ ; . l l i : . ; , . l  I,-: #.!.~!-1!1 
t ) i - t , ~ i ~ l i i ' , i l l l l ~ ) i  . l < ~ ' l t l ~ ' i i l " -  | ;  t~ , i l l i  I , l - d i v h h u ( ~ i l l k v l i -  
:! ~; -~l l l l ,  l , -  I~ ~ t ' + l i '  t ' t ' t :  ,I , l u l l l ' i i ~  p i ~ . h i c l  I I  
x t 1,~' t "  t '  t ' t l I '  ~ I~ ~ , ~ - , d , i J i l i ~ ' d  11{ h i  a l l  

,l>,'>, d l ' h ,do~ l ' l i , l l i * i l i  ','td'. ~.l; l l lntl l l ) lUO l~ ,e~ l  a s  #l~lil.~- 
~' l i l l i i l i l t l  io l i  

l .d ' . i l i~  i l l l l ) i i l l ' ~ ) i l l l l  a l l  ~,l , l l~' l l  ~l l l l iv l . ,  w~" hii%'~' I ( ' :~I( ' ( |  
.l~, ih ' (  l i l l , l i l i a l i l i , j  . l ~ ' | l l - .  I ' lq £111:i.,- 1.0-11i. '-( i l l '~;tlt%'|- 
< h ~ l { ~ . , i ~ , t . l i < , ) l . J . , l h  i i l , , l i  ,~ff h ) l t ' l l ~ . - .  / i11( . I l l i l ~ , l l l ' ~ , i l l l l l  ; i ; l l l  
I , i l l v l l i l h i l n i i  I h i i  l i~ ' l lh l , l  l i la~l i~.~- i l i l i i  in 1'11I: .  l i o l  ~'iliC 
i l l  E I ( ) l t  ,,I ~u , , l i ,  a i i h v d i i d ,  <, , ; i l l>, '~l  d , ' ( i d , , l l l , i l l i ,  qi  ~)1" 
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S c h e m e  (I 

~_ ~. ).+'++++; :,+ !fltl: :+. + +'.m i . .+  n d:+ 
Xli'il h 1.2-hin(tlrl4+uxylthiuy t , 2 + d h h h i r t . q  hu+.'~ I{ S 
C C I = C C I  S II ( l a :  l.l = I+,. 7l):  II = Toll  ii~. th," ,+trill 
7 / l h l l A  i 'qual ' .  1:'2, ,'XlWi't,',l d , ' rhh! r iuu th) t i  tt)t)k l)hli , '  
t -  ft~rzll h i s ( , ) rga l ly l lh i , ) )a te tyh>nes  ( l c :  II : 'l't,l. 9<"4b{ ; 
]+e: R = P I ' ,  . I N I J i ) ( + ( ' h i ' t i l l  + 7 ,  H )  ( t . l ) h '  I l l ) ,  

t h ) w e v ,  q'. i l l  t i l l '  case o f  1,2-1)is( i~rol>.vll h i , , ) -  
1 , 2 - d i < ' h l . r . t ' t h y l e , . ,  7 a  (R = P r )  t l l o  I ' l l i t( ' t iOll d i d  u . l  
s t o  1) a t  t h i s  s t a r e  +l l ld  ~t Sil l+i l l  i l l l l<Hl l l {  o f  i ) ro l )Y l  b u t y l  
su lhd , '  12  was als, i i so la tod al id  charat ' terize<i.  Pro(hi('+ 
t i o l t  (if t h i s  ~nllide c a u t ) , ,  e × p t a i n e d  by +ul. ther  t r e n d  

y h S R AI~P, Alkxl 
............ ii" i. R 4 . C  ;ic ~i It 

• BU~, i Y - {q$, R " %+yl e'u+emt IhlLi 
d% FI.Y .C(.3-C',:t, ¥ +it I • I! " 
+I t¥ " s+ i l l t l i ' ' ~¢ )  I If-Si+,ll+Alk+l l h i + + " l i u  I+ I t ' | q l  

J 

I ,I 

S e h l + q l l t !  '7 

ut  +wctyh,ui~' ~'hnh'.14ellidvb II ( '=(+'  Y 11', in w h i r h  
rh,nvng,.  M' lh,+ ( '  Y l+i)llll (Y +:.+ S, +,,, To) c r  If'+ in 

l h o  i ) l ' O . ~ O l l C l  ` of i)l'g+lllilllli,llttlil '.~ M 11 +,, I i )  I'1)|1|11 n),,l+l) 
i u + i , t v h , l t i i l t  , }{ ( ' ; ~ 5 ( '  .'%1 i I l l l l  t f f l 4 i l l l . X ' I V l l i l i c o ~ t ' l l i t l t '  11 ~ %1" 

It" I'7,:+7,,15 ,is}, lh,vt,, Imrl ,~I' lhd+i r,,+it'Is wilh iit','l.'+'l- 
l ' l l l '  l(?, +IS . ~ h o w l i  i l l  m ( ' l l o l l l l '  ,N 

IpI-SCE}C.S.PI + ]Llkl|.l . . . . . . . . . . .  Ill- '111u..t~.lill 4. LI.C+;C.II 
)l' I: l 

• O, l / . t l ! / I ,~Hvvo r o m p o n m l s  
W i t  h 1.2-1fis( ] )h( , l l+Vl .~( ,hq l ( ) ) -  ] . '_)-( ] i l ,hl() l ' ( )( , l  h ; . ' h , l l t ,  ~ | t ,  i l l  
l h t ,  ~ ; l l l l l '  i ' (q l ( ' l  i ( ) l l  ( ' t ) l l i l i t  h m,~ ((~11/1 } , l l l , i  1 : 2 ) .  

h u l y l l i t h i u l l l  ( l l ) l 's l l()t I 'vn(' I ,  [I,~(, ()f I |1() | ' ( '  ( l | ' i t~-  
th '  (,<)n(lilh)n.~ ( S a / i J u I . i  := 1:~ HII(I I '01hlX) h'ud,~ 
t(> ( ' l ) l t l l ) l<'f l '  ( l [ ~ r l l p t h m  ()l' t he  I } l ' t ' ~ l l l l lH l ) l t '  i l d ( ' l ' l l l ( q l i -  
all, hL~(])huuyl~ol<'u(~bu'('tyh't't ' 2 b  tt) l'tit'tti ( ) I l l ; '  buty l  



i,h~uiyl ~,,l~,lli~h, 13 i l l  T3'~ yi~'hl {~('h~'lile 7. I). It wa~ 

< I<~.~li,d~q~ ,~ll, I i'cilii!hll'i'.l~il wi r t i  lh~ ~ ret'l,lt'llU~' ~'h'nid~' 
13 !>r,,l>;~l~.,l l,v Ih,' l~,m'ri<m of  lm ly l  hl~,niid~, ,~ll,I 
i,,'li, ,Uh': H, 'n,, l , lh '  (>cil,'llW !ii. " l 'h- l n l t l ' l "  V¢;l.'. ~d)tnillcd 
t ,  c, ,t~t< it, ,tl ,,t ,[CI~h~'ll\'l ,li>~'i!,ni, h, w i th  l iA IH l ,  al lal l l~- 
i~<div Io t~' lhi ;o]ate l l i 'e l)ai 'at iol i  [ ro ln  diar) ' l  t [ i te lh i r ide 
V i l .  

2 P ~ S ¢  Se.Ph + L i A l l - l l  i ,  (Ph -S©) . IA l l l  * 2 H i 

(PI~ ~e)<IAILI " "lB~13t" ~ 4 P h - S e - B u  + L~Br - 3 A I B t ~  
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Scl le l l le  g 

~>,'~1~ ill a quire ditti,r~,nt f,l.qii~m, its nuch'ophilic vinylic 
~uh.~tilution of chloriil~, atllili.~ (.~clieul~, 7. J}. 5.6-Bis- 
iiii,'thylselem/)dec-:5-~'ue 14, iil 31<X yield, was ~'xclu- 
~iw'ly obtliilie4 ill this le~cri~>:l and identified by IR. 
IH .N.XIR nml lllaS.~ :~l)elrtrn. It is worthwhile to i loh" 
thai  hi tll~' liilt,~,~ ~l)ectr l lni.  w~ fai led tel f ind l)eak~ re- 
~llOli~ihl~ , fclr Me Se BI1 alld Xle ~t, ( ' - -C  ~e X[I.'. Thi.~ 
t]t('t inil)Ji~,,~ that  (h'chi()rhi l l t i l l l i  ~)f l i lchl i) l i )( , th)h, l l , ,  8b  
~l~J~,.~ ll(Jl I ' i i ko  liiiiCo ev(qi tO ,i n l i i i l i l  ex le l i l .  

Nuc i l ' l l l lh l l i c  vi t iy l ic ,~til/,~titution o f  thi.~ k ind is 
]~II~)%Vl} tx~th t}Jl" IlllSllb,~titlltlVJ haloOtill,llOS (for eXli l l l -  
ph,..~-halc),~tvrl,lll,~ I'~'al'l hij4 w i th  .~h '2 f 'u [ i  i,~1}i, i)r i r i -  
hllhl.~lyrl,ne,~ rel ict in~ w i th  PhL i  [;l!J.;>li. O1" ( ' P T = ( ' F C I  
reilciin~4 w i t h  [3u('u [1!1]) iuid f i l l  l l l l l yh l l l l l v inv l  ,'tlit,rs 
~i i ,h a,~ [,7-~lillu<lil)-[-<'h[~li'<lvin).[ i , thl , is R ( ) ( " P = C I I F  
r!,~tli hi~ w i t l i  PhLi .  l]uLi..% h,l. i  h i  ~ i ib~ l i luh,  +i- l i i lh l~, l l  
;1~..",1 l, 13nt ii,~ ;I.'il~ ,~tatl'll i lbl)vl,, l l ' ; i l i i lH i  i l l  1311Li 

i l i i l l  t r i ha lmqny l  slllfill~,,~ 13ii w, ( ' F  :C(' I . ,  h'i.l,~ h i  the 
~, , ' iyh,nic pi'~Mucl l } l i  5 ( ' m ( ' l l  [;l~]. 

I l l  ClliicJil~ill i i, h l 'havi l l r  i l l  1,2-11i~( l l i , . , , l l lVl~l , l l ,nl t l -  
1.9-~1i~ hhlr l>. lhyh, i i l ,  a~tahiM 13ul,i dl,l!~,iul~ iHi i l l .  l i l l- 
i ui'~' l i t  [(. \V[ i l ' i i  II ..... i i lkv l .  /411, .~illl.~l i l l i i  i, ln ~dc l l l~ , l i l i , ,  
, if, l l l l~. i~ ,i i l l l i l l ,  t]l~,.~lt~llll,, l l i . l l l .~,~ l hmi  i ' l i i i i i i i . l t i , , i i ,  ii 
i~ ~lll)l,, f i l l ,  i,,t'~,lL~+, t t i t l i  I~ ;li.vI, N a  

" ()t71, nqlh'lluro rmol,.H~d~ 

l , ' lhnl t}- l .2-11ichhlr ,  il,lh,,n,,~ 9 whi,r l ,  Y I'~'. dim.I l -  
l 'al l 3 chal l~,~ f i l l ,  I'l,ill'l i l l l l  ,~l'h'c! iv i ly ,  Al l  i l l ' i l l  il l l ' l l l~, t!i 
l ' 9 l l i~ ( l lh l 'nyhHhi r l l ) - l ,2 -d ichh l r l l , ' ih ,~ l l ,n~,  II w i th  Jill 
~ '×~'~ ~d [ } i i l , i  i l l  I 'HF' ,  ~,V~,li ~11 ix!~llil l l , l l l l l~,l.ali lr~ l~,i 
;2.1 h. ;ilw;ij,>. I,.:.1 h, I'~lrill~lli~ii ~lt it llii.'.;lUle ,i.~ ~,~,li hv 
I I . C  iii i lJ I I P I , ( '  {~cJll, i l i , ,  I I I } ,  

| h t l a  
l ' l  T r - '  ? ( ' ! l ~ , ' h  ............. l i -  I ' I l r ~ C ~ C I e . P I 1  . I I ~ C ~ t ? 0 ~  

I i 
'~ . i  i l'fi-1"e 1¢ I~  

[ l u L l  
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~c l l t ' i im l l i  

I ] x l " " t ' " l  hi~411h~'nyhHhirl l}al i ' lyl , ' l l~ ' 3 ~,l~ chluac- 
t~ul×,'~j l iv C~l l l l l la l i~  n w i th  Jill a l l lh ,q i l i c  ~iUlil)J,, of  
. i , t ' l l l , ' l l t '  ~l iH'ellal'l,, I h 3. i l i ,<l lht, l  Ill~'lhlt~J del l ict ,nl  hi 
rhi~ llall~,r. Iml l i l l ,  yi,,',,! i~ v,,rv t<,w (1",<7i l it it ~,,,- 
,,Jill 11,. l i~ui. ~~uil; l i i i i i i~ il >liiilJi , l l l l t i l l l l l  I}i" au,'l)i~qi~' 

3. two oll iei '~ ln~l~hil'l.~ 15 al id | 6  were u i la inb i~ l l -  
~>il~ly id~,iitil-iod. ] ' l i e  lllO,~eliCe in tht '  i l l  .N'MR .~l:lec- 
t l i i  ~)f i ] . ,  l i i ix t  ni-i..~ ~if gilt' .~i~lial~ of two d i f ferent  hu tv l  
~llJllp.~ i l l  k. lJ])iii. 11.!lTi (;if-t). I.FJ~- } . i iTni  ( 4 H ) .  2 . ! } ~  
;I.IITI i l l ld 2.71)t (:2ti). apar t  fr,,)lll the  ~i~l i i l ls o f  the 
l~henyltt,l lur~l 12,1Olljl (7.77-T.~3q, 7.;ill 7.43t. (~ii[-t-~I~l ,, 
.~t.lX 3 s)'steil l), li~.~..~ evidt.iit~t, tha i  i l l  thi~ c ~ e .  de , i v -  
ago o f  the C - I }  ~ bond i l ia)" produce bu ty l  i )heny i  te l-  
iu rh te  PhTeBu 1,5 and p robab l y  ~ubst i~ i l t ion o f  c h l o f  
hie atoms in d i ch lo roe thy lene  9 takes place, to  forn l  
5.G-bis(phenyltelhlro)dec-5-1"l le lO. M a ~  Sl)~.l'tl ' l l l l i o f  
the ili iXtilrOS <'Olifil'ilis forn ia t iOl l  o f  P h - T e - C ' ~ _ C - T e -  
Ph 3 ai id Pl l  [ 'e- Bu 15. Absence o f  the lUOleeula[  ion 
for Buf( ' l i 'Ph)=C'(TePh)13u 16 |lOWeVer did llOt allow 
IIS tO l lndt, l l i i l i i l .v COlisider tha t  this conll)Oll l l tJ l;-tis not  
for l l led since for .~l,ll.llides a l ld  t o l h i r i d ~  there  were 
kl loWll t'ii.~t~ w l . ' r o  a parent  ion wn.,, to~ uns tab le  to 
b,.' dt, tectl~l !~il i. PreSell('e of a group of lolls at m l :  
434 (10t}) wlikl~ ,'ouhl answor for both the polyisotopic 
im~lecldar ioli ~ 'tl7"eC_~CTePh! + and tile fragluent ion 
[3I -2 Bu I* a n l  a group of ions at m/z  414 (100) which 
,'OUld resuh fiOtl l  bo th  PhTeTePh  a l id  i M - B u - P h ]  ÷ 
.~lleilk.~ in favor o f  tho ox is ie l ice  o f  eOnl lXlul ld 10 h i  the 
l~,it lt i lJll IIIi.~tUll,. 13..~kh..~. h~,ix, were lll.ml [Ol l l id l)eilks 
o f  lliOle~:ilJiU" i l i i d / o r  f rag l l ie i l ta l  ious c lu t rac ter is i ie  for 
tit her b)'-i)r~duct.~: Ph -Te( ( ) ) { ' -= (  "- ' I~, Ph. Ph  Tt. -Te- 
Ph. [ h i - ' I f  ] ] .  P h .  iBI i  ( ' l i . )C=C l ' o  Pil l  + or ]~tl-"re.- 
( ' - [ ' - T i ,  Ph .  For i i l i i t i t ln  o f  Ph 1"1. T~. Ph i l l  la. iwthln 
wa.~ i'viih,llCt.d ii l~o 1)%' H P L ( ,  tXlll l l i i lri,~on w i t h  i ln l l i l .  
ih t ,n i ic  silUil~h, cff d i l l l i l , l i y l  i l i l lqh i r id l , .  B l i l ) ' l  l lhouv l  
d i le l lu r id , ,  i.~ l ik. l .v i l i r l l l lXJ il,~ il I~'l irrtl l l l41'll iell l l l r t ld l l l ' l  
l ] l i l l lk~ h i  i l l hq i i , t i ,  l l l  i l l  r i l l  r t ,  [rill i i l l t l  Pl i  "re 'I}. Ptl. 

h cl l l l i i l  l ie ct i i idude~[ l l i i l l  i l l  lh l ,  i-il~t) , l l  
I ,LI-hi~(l~il l , l lyih,l lurt l). 1 ,2 -d ic l ih . . . . l  [i.vil,lil, [I, i~l,il(.l i l i l i  
w i l h  qu[ . i  i.~ very t'~qilili~,x illl~J rl~ll[l,~ i l l  , , i i l l l l l l l i l l l~t l i l~ 
d,,chl, hi i l l i l~i l  ~lil~[ i I~,;l'¢~ll~,~, !tl  th , ,  { '  t ; .  ]t~tll~[ in t i l l ,  i l i- 
l l , l ln , .d ia l i ,  Ph l'~, { ' _ ( "  l c  l 'h  3 w i l h  l ! u l ) i i i l h i u n l  io  
i~,ili l I 'h I t ,  Bu 15, iUl,[ ~i[~i i l l  ~ ,uh~l i l i l l i l l l i  i l l  t - [ i i i l l i l i l .  
; l l l l l l l .  it i l l l  it hmv ]  ~ l i l l l l !  ,.LIVilIL~ | 6  (~1 hl.l l l l ,  I l l )  

C o l i e h i ~ h ) l i  

JJ!,iw~.. tv~, li,lv~, f i . i l l d  il i i , ,w , l l id  t~ . iu . i i l l  J i l l . I l l , i l l  
h i  .~) l i ih l '~ iz l .  h i~l~l i< l~Ulyl lhi l l l ,< l l~ . lyh. i i~ .~ i ,  hi,~(l lr l411iiyl-  
• .~ "l~'li~ i },it .i.l vi l . l l t .~ ~. hi~( til ,~'lt !.J h l l l i ) l i l  1,I yi l , l l l l~ ~ hi 
l l r t ' l l l l r i i l  it'~, yi,'hl.- hv i | t 'h) '~ihl l-hhlrhlt i l  h i l l  i l l  I Jil. rlitl<i ~- 
,H- l i i t l i n l  I, '2-1~iH~,rlniiyh hil l)cl ihlr l . . lhyh.l l~.,~ 4, 1,2-hi~- 
t i lr~luivl~l ' l~' l l l l)chhli~>~'l i ,ylt ' i i t~ .%, I . ; 2 - h i . ~ l i l t y l l l , l h l t l ! ) .  
<hhtr,.,i l lyll.nl.,~ 6 ,  w i i h  I { ( ) I t / D M S ( )  >l'lli.~ i l i l . l h l l l l  
i~ ihl,  i , i i lv iqil, i lccl , l l l i lh l l ,  Jill i i l l  l l i~'~i,  l h l l . ~  

>i,1,'~, it i~ the ,ll i l)" i l i l . lh , l l l  l | l i l l  liillk~,,~ l l l l , l l~ir i l .  
l i on  ~lf l ! i~( i l ry lh. lh l i i lh l~, lv l~, l i l -~ ,'l l l ! ~ i h l ,  • l ' h , '  t,,rl. 
| i l i l i l~ .  f, t i ' - |Jul iJ l  >vM!,l l l  i ' i l l l  ilJ~-~! !il, i1>,~1 I l l ' l ib hul 
, l i i t~  in l h , , , . l > , .  !,[ ~Jll, i i , l ! . l l l t l , . l i l-r..1 a l i l l  .%. 

t }lli) I ~L'..( i. il ~.lli%' l I Jill. ~ ~,~l i,i, )r If*HI ~:., } ~,t l i  Ill' lili,~ 

par,,d al~ ill l~r,'llar.!i~a, y,'hl~, by a ~imihlr 
hi,.! h~ .I ~if d~lil~irillal iol, of 1.2- hi.-mrgallyl~hMcol4~.llo}- 
1.2-,.IMil,..~.'dl.vl,..li~.~ '7-9 with 1311Li, 1.2-di,-hl,.~ro- 
I ' lhyh ' l ie  0 givili,~ a l i l iXl l l l ' l "  . i f  dil l ' l ' l l~li i l l i , t*t iW(~ ,;I.~d 
l,;2-dictll,~l~,'ih) h,it~. 8 l l i , i ,  l i lc i i l~ hu ly l  ; i rv l  .~l'l~.ilith, 13 



Jn l h e  case o f  aLvl s l l hs i i t t i en l .~  in 8, ur  5.1;-hJ.-tniel h v l -  
.~eh.nenyl)d~' -P/-ene 14 i i l  i h e  cii.~P lit" alk.vl .~nhst i luent.~ 
i i l  8 .  

\ V h i h .  t he kllOWti rl~acl jOli~ h , i ldh l~  h i  I l ie acelvh. l l l ' .~ 
1 - 3  Call he II~ed l i l l l h i l y  I o  im. l~a ie  l i ie.-e ncel.vh'i l~'~ 
w i t h  a l k v l  s l ihs l i t l le l l t .~  17 1;I.14.17.211.211 o n l y  a t~'W are  
k l lOWl i  t i i a t  al~. usab le  h)r  a r y | - s l l h s t i t u t ~ t  aee tyhu ies  
1, 2 [ iO . lS . l ! i  1, !)t i t  l iOt [OF acetyh.ne.~ 3, T h e  l i l t ' t hod~  
d e l l i e t e d  hen. .  w h i c h  l i v v  t i l ' t , l y l lu ie~ 1 - ~  i i i  y i eh ts  t .o in-  
l ) a r l l bh .  I o  nr  b e t l e r  t h t u i  t l i ose  [o r  I he k i i m v i i  u i e l h o d s .  
~ r e l l i l y  e~ l l l l l i d  t h e  .~viilhe-~i.~ pos.~Jhi l i l ies o [  i lcelvh. i ie~ 
o [  t h i s  t y p e .  

E x p e r l m e l i t a l  s e c t i o n  

IR .~llevtl'a were nxx ln l ,~ l  t i l l  it l l i o rad  I.'1~,~ 1-,.'~ sl t l ' t ' l l ' l l i l l -  
c le f .  I l l  NMI~ .~ l l~ ' im l l l l  il ,11".()1. I~.%IX Iil i ~! ~lll~PliOlll- 
e te r  at  60 M l l z .  Tetr l l l i le lh$ i .~ i i iu le  wil.~ i ised il..~ i i i l e ln t l l  
reft.lmill 'e, ii1>1.( ' illl~ll.%'~l'~ IlI'Tt, cl lr i ' i l~l hi l l  i i i i  li chl~l l l l l l lO- 
l~l.llll i l ..qill~.lrli.llh$..~i~ ~ i i  ~111 w i th  It ~P~.I IO X I I  I ' \ ' / \ ' 1 .~  
( lele.. ' tor l i i l t l  t 'O l l i | l l l l i i l l .~  h l le l~r l t lor  SI'ITI)I). l i P I . l "  c i t l l l l i i l l  
~PIlF]III-P~ O1)~. Mil..~'~ .~lltWtll'll i l l  the ind iv id l ia l  t iml lUl i l i id~ 
i l l ld  l l l i .~l l l t t  .~ o1" t i le  i i n~h lc l~  It~.l~. t l l l l l lJi l l~l Oil il iilil.~.~ .~ l l~ "- 
l r~ l l i le l~.r  IIi1.,~ ~v l  lliill~ I1 I l l .  l l l l l  1. i l l  eh~' l l ; l i i  i,lU,i'l~t TII o V  

P l l ' lm l l l t i l l l l  ( i f  ¢lt /Ol l l -  i i / i d  Itl('hllillirt#tylf'tlt'.~ 

1,7-1t i . - I l l l~qwhhin~-1.2-d ivhh~ml] ' ihyh ' i le  TI~, 1.2-hi.qiol$1- 
I h i o ) -  1 .2 -dh 'hh l i~ . , i  h~ le l l e  ~'h Wl,l'l, l l i~, l l i i i~ l  fi<llili i hh lh l i l '  
t l l ld  l t , lr i l l 'hhlrul, lhyh' i i l~ alx. l l i l t i i l l4 i l l  Ihe kll~lwii l i ie l l i l ld  i;llll 
i l l  .'l~)~ ; l i ld 11,'4~ vjehl~, i 'V~l l~t ' l i~r ly  1,7-1tJ~(I,iil'il) l~vh' l lo)- 
1.7-dh'hhlr l~- lhyh,ne i ln.  I .'.l.hi~l l~lel hyl,..eh,illl )-1.7-dh'hhlro - 
v l h )  h,l le 1411, 1.7-hi~(l l l i l , i l  ) Ih ' lh i ro) -  1.7.dil,hhlrll l, lh)'h,il l, II 
~a~l.l-~. l ln.l l t lre~l h~liii d ich t lh 'n l l ' l | i lh '~  It Y Y II i l t  ,Ml', l lh ,  
%" = ~v: !t ~: Ph,  Y "h')  i l l i l l  d i l l ih ! r~in l l , I )  Jl,lil, i l l ' l ' l l l l l i l i ~  
I l l  l h i '  k l l l l lVl l  ill~,lJlOll [22 211 il l  l iP.{,  li~'): i l l l l l  !12';( yi.,hl,~, 
i~ .~ l i l , l , l i~ , l~ ,  1,7-111~(li i l . ih)l~vh.n<l)vhll~lul, lh)h'i i l '  ~l l  l l l ld  

d i~ ,h. i i idv~ II .~,, .'4~. It (11 : My. I 'h t  , l i id ~l lhu,, , l~, ivh, i i~ '  
li~l'llli<lJliK h i  l Iw k l l l i l l l l  nu . lh l i l l  ]2'.1.2;I {li ~,i~"]; ; i l l l l  Ifill';~ 

i l l  ~.%111 -p ,~ i l a ,  G,i MI Ihv-~' , , . n l . - i i . l ~ .  ,u,' ~,,Ih, i,,d i l i  
lahh.  1 

• if, .!.[Jl~i{itl.l#l lt!dlttit,I)¢.h]ltlilltDt/lt tll .ILl 
li<:~ i lm l  ~f  l - ' l l * v l l l . l h i ~ l ,  i l i l  i'~.l 1..~ l i f  1 111 '1 ( "1 '1: ( 1 ;I l lm l )  
i l ! l l |  li< ! I i l  ~1 hvll+~m I l l v i ~ i d ,  ", , . i & ~ l  i l l  D.~.ll ll l~l I i l l l l~ ,  *l~,l'il" 
l i . lh l~ i l~ l  i l l  il l l l l i .~, lh l .k  h,l 22  h J , ;~ l l ,~  i , l ' l  "J I(  ' l  ( ' (  '1: V~,l,,~ 
~ l r i l q - ~ l  otl  , l i id lh~, l~',~iliilt + '.~.'*~- d i - l i i h~ l  i l i  ~.,i,'lil, | "~l-i) i l l i l l i l  

7 ,7-dh 'h lo r ,~ i l i~ l  ~ll l l i lh- I 'h  .N I ' l l  i ' i ' l ;  I l l  mid 1Jivnvl  
1 ,7o l lhh lu im i i l~ l  ~ l i l l i l l l  l i ~viih hp /~ i~  I l l i  I ' l l  h l i r ) ,  
. i~  ~ I ,G iT& I'~.', I~ ~J lii l i~ ' chh l i~qh~h ' i l l '  .I l l ~ i l h  hp I,~1 
I~l i  I '  i 7 i - I : 1 , - ~ '  I i~=7~ f111'1.1' pui i i~ !i,l';~) 
I : l . i nd  '~: I '  "~T i,'~ II ; l ~ l i  I'1 I I '~1 '4 71 i l l  I ' ~ i l l ~ , l  'lh4: 

I ' , lh  '7{ I ' lill 31 II :l ' i ~  I '1 12 ?2; N 2;I !Ill, 

I , , ,  I1¢ , . .1  X M l l  q,, ', i ~ .  ~,',' i , lhh. I 

• I L th . ( ! ,h , i , , ! ! l t .  l l . , , , . ' ,  h i , , , , ,  th~!h ,,, !; 
I l i h l  il . i i i i H I  ~!~hllilll i I,I I, l: ( l l i i  I l i l i i l l l i  ,,1 i h l i l h i l h l , ,  
I ' i i  I , .  I . , l ' h  ill 12!i i l i l .  i l l  ¢11 ~, i . ,h~x id . , - l l , . v  I l l : ( )  ii i ii liVli.X 
l,qll ll,~ll llil~k , ,q inpI . 'd  h~i Vi~,ii i,14h,il,!~ii ,i <had~ I1,,~ ~d 
l t i i l l l l l i l l l , I ) l t , l i l ,  vwll.,~ i l l l rO l i i l l l ' d  ( ' l i l i i l l l i l l l , l%li , l i~. wil.~ l l l t . -  
i ~ a , ~ l  hv d m l m ' i ~ e  a d l l i l i l i n  i l l  3(I  i i i l .  lit ii I:1 n iJ× l i i l l ,  i d  
, !,~ iu id  / I , u ! ~ l ' l l (  ' 1~ ( '11 / ' 1  i l i i ~  il ~ il4.~i'4~ii~15 a l4 i ia i l 'd  ~l l l i i -  
l iOl i  llJ" I . ' i  14 ,if I r i l ' l  hy l  I,+.nz~ I i i i l i l l i t i l i i l i l l l  lhh l rJdi ,  iii 3"1 l i l l ,  
ol ,i)'7; X a i ) l l  I l l l f  ,dit. ii,,l~ td I '11:~{'( '1 w,,~ c l l l i l i l i i i l .d  I l l i  
~i h l i~i i i i l l4 l lw  rye;, I l l , l l  il~,. ,h l i k  h i l t on  l l l lu r  ,~1' Ihl. I~li ' l i -  
'1"~. I>tl ~ l l i i l i~ l i  d l l l l l l4 , '+ l  l~l lll411t Klt 't ' i i  " I | . '  lt,ll: l i l i l i  in i×i  Jill, 

,~'2!i 

Imp, ,~,1~.1 aim'..I wa... h.l't ,~',','erni~,ht. Al 'h,I  di:4 i l ln l  iml of I'll >l ). 
the r,.',':.idu,' was di~.solvv, I in ('11.,( '12 and l ln.,,,.~ ot' l inqnl- 
li.: "1'~, in'v. lnvt~l dlllJlll.~ the n,actic.n w.,re l i lh ,n ,d  r, ll'. IL';",I 14 
of  Hfl~rv.,~,lhyl,~'n:' fi (!l;l~); p l l r l l y  a.. 'v.rdin~ tn I I l ' l . I  '/ n,., ;m 
~ran~e oi l  win. oh ta im 'd  in !IT'): ~iel,I 

Calc ',{; C 33,T~,1, I1 2.;ILL CI ?,.31; "IF h. l , ; l l ,  
I 'or i1~ nnd NMFI  ,M~ectt'a, ~ee tabh, I. 
."% I1~,%,.; ,,.i|)l.-~t,| i 't l lt l: lm ly i so t  ol l ie III;.~h,l'Hhlr ioi l  ~ll' eh loroel  hyh,tw 

fl at m / =  ( ,nlmn(hmev h.md/abun..hnw,~, val.~'ulnh.d) ,lli,I 
( 3 6 / 1 ~ ) ,  "16.~ ( 3 1 / 1 ' 1 ) ,  ,l(ili (r~! l /3: l ) ,  '167 ( "~ ' I / 2~ .~L  Iris 
( l ( ) t ) / ( i2 . , ' ) ) ,  ,16, ~1 ( : ! ) / : l l ) ,  ,170 ( lOi) /~,); ' ) ,  I T I  (T2/20,'~1. 
.172 ( ~ ( l / I l l l l ) ,  .IT3 ( ,~l lt  I ,"l.h).. IT-I ( M i I I . I , ' G  .tT,'i ( 2 7 / I 0 ) ,  
[rt lRii iel i l  hl l i  P h l ' e  i i l l  ill,/." '-1117 (1011), I'l'lIKliil,lll iUli 
! ( ' , ; l l ; ( ' <Jh l  + at m / =  i ' ,2, frt~i4nieni ion I ( ' , i l l . , ( ' ~ ( ' l l l  ~ 
i l l  m / :  I l l2, :\~ tldll iJXIllt ' l '  WII~ II]~tl f~il l i ld lilflyi.~u- 
hq l ic  i l iohwl lh i r  hi l l  ~)1' vt hyl I - ( l i he i l yhe l l l l r~ )e t  hyl  el her, 
Ph Te ( ' l l i C I l a ) ( ) ( ' . , l l : , .  ~t m l -  2T,~ (~tl/TT.D$, 2T!l 
(?,'Uiil i), ~,~(I ( l l l l l / l l l l l L  

ir l lvpl l / l l i tHl/I  Of III.llf Ot~lfllll/Ir'hlll¢'O~,/l'llO Jll l ' l ' l  tJh'lll',~ ~i 

I (']'l't!e't~ I" l 'r! l ldT/hllh~ r~  d~h! l f l l l l r ' / t t l l r i t l l l t l l l t l  i l l  
l ,  .l.llt.,If o l l l i i  l l , l l l l ,hll l i ' l l t l i ' t t l l  )i>h/l!l'~li l/t#//i ' l lt ,,~ .I oil 

I , . l )  IVI th h / , ' - / J i l l  ) K / t r r t . B u l ) l l  
,.~ l i i i~ l l l l 'e i~l' 71.,'1 l i i l i l l i l  o1' lhe ~t l l l i ihh, i ,hhlrul , lhyh, l i i , ,  
I:~11 Jill, t l f  t r r t - l h i l ) l l  i l l id 71,'~ I l i l i l l l l  i l l ' h ' r / - I l u l ) l {  wii~ 
l l~'t l l~l i l l  .'ill >1" i l l ld  ,~iJri'l,d fill' ,~i'Vvl'iil hniir,~, |']xcl',~<~ ill' h~l .  
I h l ( ) l l  wa.~ Mr i l l l l vd  ult" Jil ~'ilt'llll mid l!i! l l l ' lul in l l) l l  ni l .  ~il' 
wi l ier.  ,,~tl'ier i ,xl r l lc l  i~lli hy I hrvv p l ! i l  ilill,~ id' ~lll I l i l ,  ill' i,t hi,i, 
dl  ~ illR t l i id i , I i l l l i l i i l l  iOli ~1' I,I h~,r, thl, i'i<lidV iu.l,l <vh,nic l l i l ld l ic l  
wii~ lulr i l i l . i I  hy iIi,~l t lhl l  i l l l l  l l r  ClyM nll t~i i l  l~ill, 

i l l )  I I ) l h  I f I I I I / D M . S ' { I  
i l l , ] l ) l J l l l d lh i l i l i i l l h l l l  i.i111 Ji~, ('lll ' l ' i l ' l l i l l l l  III I<lllllll h,l l lJl l ' l ,  
a l i l le ,  h<',' ,qhTi l ig  n Illi>%lllll' ~1' ,'1.,'4 l i i l l l l l l  i l l ' chhm. ' t l i ~  h'iie 
i l l i t l  ,'iN I l l i l i i l i  ill ' K( i l l  i l l  I'J IIII. i l l  I IM,NI I. I i i vh lur l l l i i iq  hi i iw 
~v,l~ I . ' l h ' l '  h~i ~,~:ll'llt l iu l i  ,'41.'~ 11i~' cu i l l l i l t ,m~ i l l l l l  yh'hl~ Ini 
~l,Vl,llll i,hl~u'~.,Ihyieill '~ l l l l ,  l l l l '~l ' l i l l ' l l  tii i nhh '  I I  I ' l i~,4cn- 
i hvl i ih ~ll voll~i ~llil~ nlu i  . I - ,c l  l ld vhnl m'l ,'l't~i iv., ~1 m,,I vii,ll~.~ 
:l dl l '  ttI~l'li III I , ,hh' II1: 

• {h  m ~,d r , , n , h h . , ~ .  ' t / d q , h h , ~ . m h , , ,  o./ 
If'S)" l,..~.hI.M IJl~lCt!l!lllhllH. I , , J .d . ' ldmlJ r lh ! lh 'n f  7" 

?k| , ,"l,"~, ; ( "  Il l ld~,l ItHl(zl~i'lt l t | l tH,- l l l l i ' | ( ' ,  13,(t I l t l t l i i l  i l l  lh l '  
. . i t i t ,ddv d l ; hh~ r l . q i i vh ,nv  |u ~(1(| till< tll' I,'.t,]l) ~,'ilp ltddq*d 
dl l t i i tR I I; Ui ~I ~t|| ' l ' i '4 I I | ik|HF" I'I' iT 1111, ( ~ '  l i l l l l l l l )  I,(t M 
I~ml.i m I . 'X,m, '  aml  :,t) ml ,  l'il~d), 'I'ht,iz t l w  h ' ln l l i , r lHt l rv  
win, all,,~v,.d 1,, I b.V i t ,  20 ' ( '  n . d  ~ th ' l ' h l~  WH~, CVqllJllt|*'tJ 
dm ' i .~  ~ il. Th, '  1.i( 'i t;,rm,,,I ~,l~. ft lh, i 'vd tbll', Th, ,  r, , .hinni 
I ]1.()  ~,;Jillli~,ll ,.v,;~ w , M . ' d  w l lh  lill'Z,l' piJi ' thmn nt' 311 III1, 
,d' ~v,lh'l ~llid i hh ' l l  m i , r  ( ' l l l ' l~. AI'II,I iWn l . l r n l hm hi  l i ly  
~.ld~,ellh, ihv  rv~hhw wl . .  , l l . t l l hm 'd  , .  r l v - i n l l i / * ' , l  III ,n. I  
~11 N M l l  ,q . , r l l 'n  al ,  1 ~a l l .q , ,d  in lahh. I I I ,  

I:i*,ln l ,~d~i~(Iq- lv,  l l h h , l ' l ,  ' , ! *dhhh~l ' "qhv lv lw Tm Inl l ' , l  
i . u l w l . q l l l i d i ' l h I , N l ' i  |~vn~l',ul,fl"d hi I'~'" ~,h'hl l ip '21  '1' 
11 h , l i ) ,  i",' I I,',1,~ 11il I ' , l ]  I'1' I l iT Ifi,~ I '  ~,~,' I I,',1111 

• I n h ~ . , h , , .  , , f  l. J o l . ~ l ! d , , . , d ~ ' / ' n ' l ~  I, '~,l .  h h , m .  

, l h ! l l ~ . ,  Na . d h  Imh l l h l l ~um 

~.l) h ' .h , ,  N~l ' lh,  l.~ I: ; 
11t7 14 11!1 znmul) . t  I 'h  K,' 1'~ 1 :1  '( '1 S*' I ' l l  Hll in JSII Inl, 
E l . l )  w i~  Ir , .ah.d w i th  I~,q ml,  (211 mlnn l )  I,It M Ihd, I  in 
h!,xtllll.~, .'%[t1,1 ~lJl l  illl.~ J'l,I NTi h ill .. Fill "1 ' i l l l l l  II1 h nl ~11 '1 ', 
II~llill WlllJ~'ill) ~it~l" 3.!11 t4 !~1 I l l l l e n l ' h ' d  I 'h ,%, ( ' (  ' 1  I'1 '1 
,~(. I 'h w i l h  ml ,  i l l  !1"~ '1 '  (I,',11}111 lu . I  II,:l!i 14 ,,1' ,I n i i x lm , '  
~,,nhiilHI;~, i ~,~ld i~. h, II1'I,1' !1://, ,,f l ' h  ,~,' ('1 '1 I '1 '1 
K,, I 'h l~n and 'J'A ,~l I 'h  S,' Ihl  l . l  



'.t! 

[ . . . .  ~ , ~ : . , ! - , . l u ~ , * . u  .,I  l1 ~ m l  2 1 -  m m , , } ~  l t i  XI ~u| , i  

~t~ i~, , , m ,  u l ~ [  I ln )  m l ,  ] l i s t )  I . i lT  ~ (1(1 l l l l l l ~d , )  ')l" I ' l l  S *  

tl (, ~'r!, ~ ~llll, I tllllt -liD[ Iltnl' ! Ililll)~*'ll ;lllll()~ph~'ll'. ~1.7) |1 
;,~ , ~. ~ ~, ~ ! ! " m l  I I; ',l l h l l . i  i!1 ] l * 'x ; l i l , '  xx;t.- m t l ' , , d ; l l v d  
l l l l i t  l i l , ,  l~;It  (D,I I  l l l l X [ l i l l . . ~ , l l l l i l l ~  \~,,I?- ~ ) ] ! l l ! I t l i g ]  I,~l ~{ h 
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• l . t ¢ m c t , m  o f  1 . . .~-bts /ph¢nglt~lhu~O-l .2-dichloro-  
r thl f lcnc 9 u'ith BuLt 

I m h ' r  ;i l l i tFOKt' l l  a t m o > p h e r e .  ;I.?,3 g (( i .6 re too l )  o f  P h - r e  
("(  "I = ( '( "l l -e Ph  0 ",',~'~ m t  r o d m ' e d  i u t o  a t n i x t  l l re  o f  S.5 f i l l .  
( 13 (+ m m o l i  l . f i  M B u l . i  ( i n  hexant . ' s )  a n d  20 m L  T I I F .  A f t e r  
~ . t i l r inK f lu I I h. ~,olveut~. w e r e  e v a p o r a t e d  aBd  t h e  res id~le 
wa~. ~,xt ta~t~,d twice'  w i l h  30  t i l l .  ,ff ('11.'(-'12- E x t r a c t s  were. 
d , - i ~ l  o v e r  Na~S().~. A l t e r  e v a p o r ~ t  i on  o[" m e t h y l e n e  c h l o r i d e .  
2 .93  g o f  a m i x l  u re  c o n t  a i u i n g  t he  st a r t  i ng  d k h l o r o e t  h y l e n e  

a l l d  p roduc t .~ ,  were  o b t a i n e d .  

I l l  N M R .  ~. p p m :  7.~3cI.  7 .30 t  (C011-, .  A .~Xa) .  3 .071.  2 . 7 0 t .  
2.67m. 0.97dL 

Sepa ra t ion  by <;e| l l l l i , l  chromatogra i~hy  (silica gel. cyclo-  
hexane / ( ' ] l~ ( ' i 2 .  95:5) gave  on ly  1.65 g of  l he  init ial  
p roduc t  mix ture  and  0.58 g ( 2 0 ~ )  of  P h - T e - C = C - T e - P h  
3 identified by T L C  by c o m p a r i s o n  ~x'ith a s a m p l e  o f  t h i s  
a ( x . t ) l e n e  o b t a i n e d  i l l  a n o t h e r  way .  From l n ~ , s  s p e c t r u m  
of  i he product  mix tu re ,  it w a s  evidenced tha t  bes ides  P h -  
Te  ( ' - C  "re PUt 3 which  ga~e a polyisotopic  mo lecu la r  
i,,n a l m / :  (relalixx" abt,~ldance fomnl / re la t ive  a b u n d a n c e  
calcula led)  .138 (43/30) .  437 (31/1 I}. 4.']6 (,"17/93). -135 
( I m / 1 5 ) .  131 ( I ( ~ ) " 1 0 0 ) .  1 3 2  ( ( 1 2 / 6 7 ) .  431 ( l l / '  2 7 ) .  430 
i l~/16}.  129 ( 12/16}..12~ (12 / I t l ) .  th is  m ix tu r e  c o n t a i n e d  
I ' l(r~.Bu 15 i , . / :  202 ( i 00 /100 ) ]  and p robab ly  P h  T e -  
( ' {  l h ,  ) = ( ' { 1 1 u )  I'~' P h  16 t h a t  iq l l lear¢~l  i l l  t h e  Sl~n~'t l ' l l l l l  
<ad)  . L - i h , ' f r a g m i ' l : i  i , , n -  i l ' h l r ( ' : ' l ~ ' B u )  " ;it m/= 111 
. r i d  " l '~ ' : ( ' : [ |u '~ '  at  m / :  33t i .  
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( " , , U - ' u m , ' i  am l  .I Xl~ ' i~)  [ t o m  f l u '  [U~. l i lu l  de~ Sciell(~.'~ dr '  
l;i \ ] ; ~ l i , i , -  v l  d , l  [ l ~ x , , B . ~ . . l i l .  ( ' a m  ( l : l 'a lu~, ) .  an "  l h a l l k e d  
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