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'fhe 
brornination of cis- and trans'l-propenvl- and 2-butenylmereurr'(Il) bromide irr earbon disulfide ocellrs

rv i th predonr inant  invers ion of  conf igr t rat i r in at  the double bond. The rate of  brominat ion of  l rans-Lbrr ten' l -
ntercrrr ' .v( l l )  bromide in ctr rbon disrr l f ide is  7 i  t imes as fast  as that  of  n-propylmererrry( I l )  bromide.  ' fhe 

ot>
sc'rved ittversiotr of configuralion is consistent, v'ith a trans addition of hromine to the earbon--carbon double bonci
of  the v inYl ie merct i r ia ls f  o l lo '* 'ed bl '  a t rans el iminat ion of  rnereurv( I I  )  bromide.  I  n eontrast  to the re,sr l ts  in ear-
l ron t l isr t l f ide,  the brominat ion , , i  thL v in-"- l i r :  mercur ia ls ta l ies p lace s, i th retent ion of  r :onf iqurat ion in nvr i r l jne.

2

i \  sturi .r '  of the bromination of cis- and trans_2_
l r r i ton. r ' l -  lnc l  l -propent ' ln tereury( I I )  hromides (com-
I ) ( ) l r r l ( l r  l ,  2 .  3 ,  and 4)  in  earbon d isr r l f i r lc  n 'a-s  in i t ia ted
j r r  l n  l t l r ' n r1 r t  t o  gonc rA t r .  f r r , r ' p ropcny l  r ac l i ca l s  o f
I i l r i 'n r r  s t r '1p6plgmi-q t r r ,  ar )d  to  i r rvcst igato  t l r r . i r  s toreo-
. l l . rr i . . l  fate.2 A fre.-radical p:rthrva1, for th. bro-
tn i r r r t t io r r  o f  thcse compounds in  carbon d isu l f i r lc  rvas

t\:,/

I

[ {gB l  HeBr HgBr HcBI'

r r r r t i l ip r r l r ' r l  a t  thc  r iu tset ,  s inee , ]cn-qen had shou-n that
1 l r r '  f  n ' r r r r r i r ia t ion o f  c ' i ther  c?s-  or  t rar ts -4-mcthv lcvc lo-
l r , ' r v l l r l { , 1 ' ( ' l l r \  ( l  I )  l t 16n r i ds  i n  d r , gasscd  r . a r l r l r r  c l i s r r l f i r l r - ,
i r r ' , , , lu t ' , ' r l  1  I io  serno ra t io  o f  czs-  and l i 'a r is - l -brorno-4-
r r r r ' l  l r l i c l i ' l r , l r .x : rnc and had in torprer ted tho l t . rs -s  o f
o f  s tcr i 'o r ' i rcmis t rv  jn  torms of  a  f rpr ' - rad iea l  r r .ac t ion.a' l ' l r r '  

l r r iss i l r i l i t . r '  . f  an a i t r ' rnat ivc  pathr i -a3 '  invr i lv ing
r" t ' tc i r l i , r r r  , f  s tcrcr )chcmis t r f  in  thr - '  b rominat ion o f  the

' l )  > r r 1 , 1 r o r t e r l  i n  J r a r t  l r y  t I e  N a t i o n a l  S c i e n c e  I : o u n r i a t i o n .  ( i r a n t , s  G p -
1 8 . ) l { i  ) i  r i n r l  ( i I ) - 2 0 1 8 .

t '  [ - .  . \ .  S r . g e .  i n  " , s e ] e c t i v e  O r g a n i e  T r a n s f o r m a t i o n s , "  V o l .  I I ,  I J .  S .' l ' l r l  
r g a n l j a r l ,  l j d . ,  \ \ ' i i e . r ' ,  N e r v  Y o r k ,  N ,  l - . ,  1 g l l ,  p  2 8 g .

r . i )  I ' .  I l . , l e n s e n  a n d  L .  H .  G a l e ,  J .  A m e r .  C h e m .  S o c . ,  g 2 ,  1 4 g  ( 1 9 6 0 ) .
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vinvlie merctrrials \\ 'as also r:onsidcred, siltec, . l(,r lrr ' :; j '
had shor,rn that  the brominat ion of  the isr imnrir  r l r r ,1h.r ' l -
cyelohexvl me'reurials in methano] procot'ds s-ith x;r,;
retention of stereoehemistry. Here, \\-e rc'po11 tlr i.
surprising fincling that hromination of l-propen.r' l  ::nri
2-butcn5rl mercurials leads to propenyl and hrrfcnr,. l
bromides of inverted ste'reoehemistrv.a

Results

Synthesis and Stereochemistry of Vinylic Mercurials.
-cz.s- and lrazrs-l -propen.yl- und 2-butenvlmercun'tl l)

( 4 )  - \  l t h o u g h  t h e  c i r e m i s t r y  o f  c i s -  a n d  f  r a n  s -  l - p r o n e n v l m e r c r r r y  ( I  I  r  h : r -
m i d e s  h a s  b e e n  s t u r l i e d  i n  c i e t a i i . s  t h e  h a l o g e n a i i o n  o f  t h e s e  c o m p o u n r l : - r  h r i : ,
not  been repor ted.

( 5 )  ' \ .  N .  N e s m e y a n o v ,  , \ .  L .  I J o r i s o v .  a n d  N .  V .  N o r - i k o v n .  l z r ' .  : l k t : r l .
. \azf r  SS.SR, Otr l .  Khrrn.  Nauk.  1216 ( l9b9) :  Bul l .  Acad.  ^ lc i .  j ' . :S,Sl?.  / ) r r ,
C h e m .  S c i . ,  I  1 7 4  ( 1 9 5 9 ) .



C o m p d

Cis, 3
Trans, 4
Cis, I
Trans, 2
Cis, 3
Trans, 4
Trans, 4
'Irans, 4

BnourNatroN oF Vrlryr,rc

Cond i t ions

Pyridine, air, 0. 035 Xt
Pyridine, air, 0.035 X,t
CSz, air,  0.05 X't
CSr, air,  0.05 ,\ I
CSz, air,  0.03 l l t
CSz, air,  0.06 ,11
CSr, dega^ssed, L). 00 trI
NIeOH, air, 0. 02 tI

br.nricle \vcre synthesizcd stercospecificall l '  by reaetion
of m.reury(II) brclmide rvith thc corresponcting vinylic
l ithium re.gcnts0 preprired from stcru'chirmically
pur. r ' i .r ' l ic bromiders. 'rhe 

isomcrie l-l lrop.nyl- arrd
?-butcnr.lI i thiuni r(.ag('rlts had becn preparerl prcvi.,,usly
anr l  d l rnonstrated to bc conl igurat icnal l r .  stalr lc,  orrce
f i i rn i .d. ' -e Tht '  st t ' r . 'ch. . r is t^ '  ' f  r : rs-  a.d rrans-r-
r)r 'ol){,n\"ltnor(jrlr.\ '(II) brornidt,, t arrcl 2, u-as originallv
r issig;r i ' r l  h. , .  Ncsmevano\. ;  , r r  thr ,  b ls is of  t i r r :  n iethocl
' f  sr  nthr,s i -*  f rom the corrcsp,ndi l rg l i th iunr reagents.
.J.i is.l l lc lras r.cently demonstnrt.rl thlrt ero- anrl, endc,-
J*rrrrrl l 'r.t ' Imagne-qium br'rnidt' react *' i th m.rcurv (II;
i i r rnr id.  to giv.  the corr .s l lo 'd ing ark ' lnr . rcur1, . ( I I )
l t r , ,n i i r ics l i ' i th compk' tc rctcrr t iorr  of  conf iqurat ion.' f l r l  

s1r ' roochemistrv of  c l i -crs-  : rncl  c l i -1raas-plopcnvl_
nl('rcllr\-(lI), 5 and 6, rcspectiv.l. l ,, hlrs lJ(,(,n assigned
tttrambigurtu-*l) ' i t.y nnrr. I I

The assig.m('nt rif ste*roclrt 'rnistr ' ,f .s- and rrons-
2-brr t .n1' lmcrcur l ' ( I I )  brrmid.  is  bas.d r in the methocl
r f  svlr t l rcsis rrrr l  on thc nnrr  s l rcrr tnr  , r f  tht ,  eompounds.
()r i - ing t ,  c l .s i r i r , ld ing br,  thr :  r , is  nrr , r . r ,ur f .  atom,r the
. i i , ' n r ie r i l  sh i f t  o f  thc  v in l ' l  p ro t , r r  . i s  to  mr , rcurv  in  3
is o 5.5{ i  r i ' i r i lo t l ie ch<'mrcal  s i r i f t  , f  t i re v i r r r - l  proton
tr i i r is  to mc:rcrrr l -  in 4 is 6 6.J,1.

Thr '  *ract io.  . f  a lkvl  m.r ' r ' r r r i : r ls  * ' i t r r  br ,min.  in
pvr ic l inc is stercospcci f ic .3 \ \ ' r ,  ]urr . 'c  forrrr t i  that  thcr
r t '&ct ion of  the v inr , . l ic  mcrc,r-rr iu ls 3 i rnr l4 u. i th bromine
in I rJ ' r ' i t l in.  produces th.  c ' r . r 'sJr ' r r r l ing v i r r l . l ie bro-
rnir i .s r i - i th retcnt ion of  crxr f igurr t i , r r  ( ' faLl lc I ) .  The
c i rcnr i t ' r i l  ov idenet '  f r l r  th .  ass ig l r r r r , ' r r t  ,  r f  , , , , r r l igura t ion
. i '  r ' r ' ' - ' ) - l r t r t . r rJ ' ln r . r .un- ( l l  )  l l r ' , , r r r i r i , ' ,  3 ,  i s  > r r , \ r . i l  i n
S c i i t , r n t ' I .
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Tanr,n I
N{nncuuar,s rru PyHrDrNr,l ,\Nr)

RI Ig I l r ,  mmol  l l r r ,  mmol

0 2 5  0 2 5
0.25 A 2 i t
0 . 1 1  0 . 1 I
0 . 1 0  0 . 1 0
0 . 2 7  0  2 7
0 . 2 0  0 .  2 0
0 . 1 2  0 . t 2
0 .02  0  02

Bromination of vinylic Mercurials in carbon J-ii,iri-
f i de .  -Thc  b r 'm in : r t i ' .  ' f  t h .  v i n l , l i r :  n ) : , r ( , l l r - i r r i ,  ! .  2 .
3 ,  and  4  i n  c l r r b r l n  r l i su l l ' i r l t '  u r r s  h rgh l y  s i r . r r , , ; , : 1 . i 1 , , , r r .  1 ,
but  g l lv ( r  v inVl  t l ront idr .s  i t l rv ing o t r l1) { r ; r1 , .  , .1r ,1 . r , r , -
ehemist ry  f rom thc nr . r t : t t rv  r "ornpru i r r is  f r , r r , ,  . ,11, , . j ;
t l r e r y  \ \ ' ( ) r e  d c , r i v e c l  ( - l ' . r b l r ,  l ) .  S i m t i : i r  r r , . r : , t -  . , i

ob ta in t ' d  i t t  r Jeg l r sscc l  so lu t i r i ns  o r  r n  1 l i r ,  p1 " , , 5 .1 . y ; r  r  , : i  . , ,  i ,
r . r - l r i c l r  no rn r r l l l  r c t : r r r l s  f r r , r ' - r a t l i r , l r l  l ; r r , t r r r i i : r  r  : ;  , ,  , . ,
m o r e l t r i a l s . ' r  { } 1 o n l i r r l r t i r \ I t  ( r f  4  i r r  n i r , t i r ; i 1 1 r , i  ; , l  , ,  :  ,

l r r e t i o r r r i r r a r r t l v  t hc  v i n r l i c  b ron r i< l l  o f  ( ) l ) r ) ( i > i 1
f isurat io l t .

IJr
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1 i, l i:,
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1 1 ,
Hgl l r  Br '

3 ss;'i

Relative Rates of Bromination of Atkyl and Vin"ylir-
Mercur ia ls . - -To  a id  in  the  de termin : i t ion  t i l  r i r , '  r i , ,  , , i r
l r r l isrn of  thc brominrr t ion r i f  the v inyl ic mt,r t ,urrrr i " .  , r
u ' r ts of  intercst  to c lcterminc thc rc l t t iv t ' r l i t ( , , . . r  , ; i  i r , r  , -
minlr,t ion of 1-hexe'n(', 1,'oirs-2-itutcnylnrcrcurv r.i I , r : i  r i-
r n i r l e ,  4 ,  a n d  n - l r r o p y l n r c r r . u r l ' ( I I )  b r r ; i r r i r l r , . , \ , p 1 1 . 1 ,
bo th  v inv l i c  ln< l  u lkv lmcr r ,u r ' ' . . ( I I )  ( . ( )n l r ) ( , l l r i i  i ,  ,  J , ,
color izc carbon disul f idc or p1-ndirrc sol i r t i r )nS .r  i r r . -
mine immediatol.t ' , eompetit ion techniqucs \1.i,r-r. 11.51,61
to measuro relat ivc nrtes.  Di lute cart l r ln t l i : r r r ; l r t l ,  , r r
pyr id inc solut ions of  pairs of  t t ro suhstrates \ \ ' ( , r r  .  t  r tu 1r,r l
u ' i th a def ic ienc.y of  a di lutr ,  solut iorr  of  brorrr i r r , .  " l 'h, ,

re'lative yields of the trvo product.q \\ 'ere dett,rnrirrlr l lr ' ,-
gas chromatograph-y and used to establish ttrc rcllf i lr,
rates of bromination shorvn in 'Iable 

IL

Discussion

Trvo mechAni,.qms for thc halogenation {)f orlI,rrr,,-
mercur ia ls havr:  bet .n demonstratc,d.1? In 1tr ; l l r  * , , i^
vents in the presen( ie of  a i r  (a f r t ' r ' - . radicr l  i l r l r i l r i r , , r - : .
haolgenat ion of  a lh l ' lmercur] ' ( I I )  hal ides l r rot , r ' r ' r ls  l ' " , .
a st( 'reospeeific four-cent('r mochllni-qm lc,ading t ', r i,..
tent ion of  conf igurat ion.  In nonpolar drg:rssr, , i  r r i l *
vents, thc halogenation proceeds b1' a completel.r. rrr ' 'rr-
stereospeci f ic  f rc 'c-radical  meehanism. ' l l ic  i r r \ . t , r 'sr i i r r

(12)  I ' .  R .  Jensen anr l  B .  R ickborn ,  "E lec t roph i t i c  Subs t i lu t io f l  i r f  ( ) : r : ln r r -
mercur ia ls , "  McGrarv -H i l l ,  Nerv  York ,  N.  Y . ,  1968,  Chapter  4 ,  an , l  r ie r -
ences cited therein.
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' r l  r ' . r r r l ig l l r l t io ] l  , l )s . r t r - r ' ( i  in  thc  brorn inat ion o f  th( ,
v iny i ic  nrcrcr r r ia ls  is  r io t  ( .on l l ) l r t ib l r -  rv i t i r  t ' i1h, , r  o f  thc
t"r-o abrv. mer:hanisms ancl mll-qt hc, occurring ir ,r- a
d i f lc ront  nrcc, iur r r is t i t ,  p l t i r t -z t r . .' f  

h r '  l r r r : r l ( )n l iu , i l r r t  i r rv r , rs ion ' f  r : .nr i  gurat  ion c lb- " r :n ' r ,c l
rn  r - ' l r l r , , r r  r l i s r r l f id . { ' { , ' r in  bcst  } . , r 'L ,xp la in( 'd  b1, -  a  t rans ac l -
r l i t i l r r  , i '  l r ron i inc  t ,  t i ie  r , l lb r ' ) r ] -curbr ln  c loub lc  br ,nc l
r r t  f l i r ' I ' i n l l i c  mc rc r t r i n i  t o i l o r i ' r , d  l r . r .  a  t r ans  o l i n r i na_
r i r r r r  r . r t '  r r r l rcur . r ' f I I )  i r ronr ic l t '  I r ' , r rn  t l ie  rcsu l t ing ac lc i r i t , t .' f  

l , i -  a r i t l i l  i , r r  i ' l i n r i na t i o r r  n r t , r , l i r r r r i sn r  i r n l i l i c s  t i r a t  t l i c
l l l l l ' i r i r r  - r . l r t ' l ) r , r r  r ioub l r  l to r r r l  i ,  rn( ) r ( ,  rcaet ive torva"r t i

bon- r :a rbo t t  t l i i u l - l i r '  l , ' i - i nd  o f  1 * l t cxc ! , r .  : r ;  ' l  f  i ,  r , . . .  ; , , . . r
r e i l c t i \ ' 0  t r r u l t r c i  l l r i ) l ) i i l l ( t  i h a r r  f  i r l  n : r r i i , i , F  r i  : . : ,  , , ,  i , ,  :  . ,

o f  l - p r o 1 , ' ! " l n r c r r . r r r . \ ' i I l \  h r i l r i - i l { l r ,  i l r r ,  1 . , \ f  ,  i , , i 1 , - :  ,  ,

h a v o  t l t c  l A r n c  r o l ; t t i r . i '  I ' t , l c t i r . i f  . i -  1 r i ' . r - 1 " , 1 . :  1  r , , r ,

P) ' r id int :  s l lgg{. : t t  ing rr :  inr . r l l lsed r( , iat  l r - i .  r . r  l r . :  i

t h c  c a r b , ' ) l I - n l r r c r r r - i .  b i ; n c J  i n  J x - r i r l i l ; r .  r : : : , , i , ,  1 .  .  
- ,

r e i a t i r - r '  t " C : t r ' l i v i t . i -  , , f  l i i t , ' s - l ? - i l r r t r ' t ] - .  j t : , ,  : ,  : , . ;  
'

m i r l r '  ( ' o n t p t r , ' l l  ' , 1 ' i t i i  l - i , r , i , . r 1  . ,  j ; 1  r , ! ^ r , l r . . . r i . i  : :  .  ,

, r n  g , t i n g  f r l n r  c l r - i , , , r r  r l i s i i j f i , - i l ' r l l I ) \ - t ' r ,  j ; r  r .
T h , t  i n v l r s i r - r n  r i f  i , r i l ; f i g t t i l a 1  i r - r n  l ' ( ! l ) ! r , * t l r i  i r , , . r  .  1 , , :

b r o m j n a t i o n  i n  ( , a r l ) o r i  d i s r r j f i d t  , r { '  l i ; , ,  i ; ; , . , i i , .  1 r , , . .
r : u r i a l s  l .  2 ,  3 .  r n i l  4  i s  s r r r n r i s r n q ,  s r r i , i  , ,  ! i , . .  .  .

I t ' S | l f : ' ] t  n I t  t l i i ' h ; r i , ' g , , i : . r t i  r p  , , f  \ . i : t i ' :  : , .  -  -

r i r ' r i  i r t t t  i r r  t i t t ,  r , ' : : i , r r r r . l i  q r r l i t l ) s  i i i  \ 1 r .  1 1  , . . , ,  ,  . i
l i e u t r ' ' r '  h l d  y r r r , r - i r , , 1 s i . f  i ; r r l i i : ; i t , . r i i  t 1 , , " "  i , . , .  . , , ,  . ,
/ ) C C l - l r r c d  c i t h t , i  l , l ,  r t  t i r i l t "  C : . I l i { r i  i ; ,  I  .  :
f ' ( ) r } l p l { ' t ( ' r r , t r ' l l t i r l 1 i r ' i . . t r , r . ' . , , r . h i ' i ! l i . . t i i ' ' . ; " ] . .

i l ( i l i s t ( ' ! ' ( ' f  r s l t cc i f i l  i ' r ' , ' , , - . : ^ l r i i r , : t i  t n t . r : l r ; : 1 i r .  r , .  r ' :  ' i 11

S r ' r l ; ! t i n n  t ' f  r - i i i l ' i i ,  i ) , i  l : . : r ' i ; : i : .  i S  r r . . r - .  , , : ,
l i { i 1  i l r  p l l a r  s r , l  i . , . r r  t  : -  r . }  i i r  i  ; , r , 1 : s t  q , 1 1 , 1 . 1 1 ; ; ; 1 1 , r . : r , .

s r i l t ' r ' t t t s .  l ' , s l t r n g ' l i  r  ,  r i  f  ' r , , ' , r , ' 1  , t r t i ,  i r i  i

r ( ' i ( , I l t i ( ) n  r i r . l i , r - ,  , , , i , , . , : : , f , "  ; : i ,  l 1 i i ,  :

i . r f  C f S -  a n r J  1 r g ; ; . r - . 1 ; : i , , . , , ' ' ] : r t , , i , , l : l - i '  l i  :  . .

o x 8 . n e , l a  t h e  i , , r i i l i ' t r r , , 1 r  r r r  :  t . .  ; . t i , l  j ' r . i , . .

r n e r ( l t l r ) ' ( I I  )  , ' i , i r , r ' i , J , ,  t r :  r i ! ; , r : l r l t r r , . ! ,  r l i i ; " :  , '  :
f c r t n l l t t t i t l r ' . r t '  - r l r i !  t l r ,  I ' i r r l , ; t ;  r r i i r t i  , ; .

s t t ' r v l m e r e t t r . r ' t l i ;  l r r ' , r i ; q i { ,  i : ,  l r i ' t ! ; : ,
s t t l f 6 r i d r ' . i t  I r l  r . , , l r t r t s i .  r l t r  { , { i t r i { ,  ! ! . , , : " r . .
t n l i t s  i ' i n . r ' l r c  i i ; r l i , i ,  - .  i . ,  , , l r t l i i t r ' r i  i l r  f  i , .  :  r  :
i r i t l i t i l i t i o t t  r , f  , " r ' . . r . -  l t : : , 1  l , ' i - , ; : , r - i j - ' i  r  - , ' ] ,  ,  ,  ,  ,
I t ' r i r i r '  i t r  r , ; r f h r , i )  1 1 , f  i . : 1 r , 1 ; l , r l i , i r ,  i , i .  I  I  r . .
t t  t t , l . t ,  ' , 1 '  1  1 t , ,  r  r \ \ ' i ) t , , 1 ' { , i i l ' . . t , , , f 1  i  ' r . , , , 1 t 1 r , 1  .  :

l ' r ' l i l l ' l i ' ,  1  I 1 1 1 1 r  I l " '  ; ' , , l i t r r i '  ; , , i ,  '  i  , ' ' . .

I n ( ' f / , l U ' l - . 1  . - t r r l l l r r , \ . \ ' .  _ . : , r  t t ! , . : ) r .  l t r  r . ; , . i ) ,  l
a l t r l  t l r r ,  l , r , r n : i l u r t i , r l t  , , 1 '  r , r ' . -  i i i . r ]  , , r : , ,
4 - m e t . h o x . 1 ' - ? - l r r , l r t . ' r i '  i r i  ; t . , ' r i < l i r r r '  i ) i : :  i i  , , i . . ,  , ,  ,
r r ' t e n t i o t r  o f  c r i 1 1 f i 9 1 l y l r l i l r t . r r )  ! 7  ' { - i r , r ,  

i i r , ,  ,  I  i  ;
i n  t ' U f l r , l n  , l i s r f  l i i r l r ,  o t '  r , , ) r r t t l r ) r u r i i .  i .  . l  :
s t i t t r t e s  t h c  f i r s t  ( . x r n t l r l r .  u , . r  i a r  f r ' f  ) r , l . i r  r i  ,  , ;  i  , , ,  , : :  ,  ,  i
o t '  c o n f i g l l r i l t i ( ) n  i i r  t h r ,  l l r l , r g l l r . r t l r , l  r i l '  I  i ,  l
r ' t t r i l r  l : .

i n  t h l  l r : r  i ,  , { r , na t i o r i  l i  . . - i r i  r - i
f o r rnd  i n  t l r .  r , l i cm js t r - r '  , , f  i r , 1 ; . 1 , '
p o r t e d  t h : t t  t l u '  l r r o n i i t i l r I i ' r i r  ? ) i '  ,
e -bo ro tu r t r '  g i i ' r , s  t l r , .  r ' i n r
f igurat ion 

' i ' l i r .  
rc r i r . l  i ,  r r i

a n , l  . \ .  I . . .  I J o n - q o ' . ' .  I i ! r
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- !+r i i,,,-s /-f r, 'H 
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Hg ts r  B ;  HgB l  i t  ( . t {

i i r r rmi r ro  than is  r  c l r r l l r )n  n- l { , r ( , i l r t .  bonr l .  I f  t } re ,  r , : ic l i_
i i l r r  r ' i i r r r i n r r t i on  r r - r t c , i u l n r r -nL  i .  r , , r r r r ' , . t .  l  l i c l r .  l ) \ ,  ox to r r -
s l ( ) l t .  ( ) I t ( '  n  o t t l < l  ( ' . \ p ( ' ( , t  l r  r . ' i r t r . l i f t  r l t ( , r ( , u r i l i l  t ,  r  l r c  n r ( ) r . ( ,
i " r  1 ; r '1  i r ' . '  i  l r rur  l i ! r  r r lk \ ' l  n r i ' r ( , r l r i l l  in  ( ,ar l )on d isr r l f i r i r , .' l ' i i ,  

r ' , ' l r r t i ' r '  r l t r ,  s t r r r l i ( ' - s  l " op . f . l r , < l  i r r ' f r t l r l c  I I  a r r .  i n
i r g^ f ' , " ' r r r t r r t  \ \ i 1h  t i r r '  l r r r i posc i i  r r r k l i t i on  - r , l im ina t i r . r r - r
r r i , ' r ' |1 ;111j<11 ' t .  ' f  j l r rs .  r i 'a i r ,s - l - l i t t t t , r rv lm, ' r ( . l l r ' \ ' ( I l )  J r r r r *
i r r i r i r ' . 4 .  i s  r r l r o r r l  7 i  t i r n i , .  i ) r o r ( ' r ( ' i I ( , t i \ ' ( , t on -a rc l  b r r rn r i n i r
u r  r , r l r l ) , ' r r  r l r : r r l f i r l r ,  t i u r r r  i s  r i _p1 , i ; 111111 ) r , r cu rv ( [ I )  b ro -
in i t i r ' .  

' l ' i r .  
r ' in r ' l rc  rncrc .ur ie l  is  ab, r r t  2 .J  t in rcs  m() r . ( ,

t ' r l l c t  i l ' t ,  t l rer r  1-h t ,x ( . ,n{ ' .
' l ' l r .  

re t . r t ion o f  .onf iguret ior r  .bs . rvcc l  in  thr ,  br ' -
t t  r  t i l  t  i , r r  r  ,  r1 '  r ' in i ' l i c  nrc ' r r :ur i t r ls  in  pvr i r l i r r r .  nrust  l  r , ,  rhr l
r ,  i i i r l c t  r ' l r ' r ' t r oph i i i c  a t t aek  o f  i r i , . . ) n l i n ( ,  o r i  t h r ,  ( , 11 r I ) ( ) r ) - -
I l r { ' f r ' r in -  } ror r i l .  I ' r - r ic l ine '  in tcr l r ts  s t ror rg l l -  t ro t  l r  u . i t } r
r  ) r  gr i i r { )nr ( ' rc r i r i l t l s  l rnc i  n ' i th  brorn i r r r ' ;  e i th t ' r  i r r tc ract ion
, ' , r r i i r l  i , ' r r r i  t , ,  t h r .  r ' hangc '  i r i  m t ' ch l r n i s rn  u l l on  c l i l t ng i r r g
s, l r t ' r i1  i ' i 'o rn  ( ' r i r i ) ( )n  c l isu l f id r  to  pvr ic l ine.  Rromir rc
r t 'u i ' ts  n i t i r  p . r ' r i r l inc  to  produ( , ( '  a  brominc, ._pr - r id ine '
( ' i , rn I ) i { ' x i :  l r 'h ich is  a  more e le ' r : t r r rph i l ic  brominat ing
agcnt  t . l iu r r  bronr inr ' .  Hr i l r - r 'v ( , r .  the p1-r i r l in t ,  .bronr in t l
eon i ; r l t ' ' x  shouid  b t 'n lorc  rc i ic t i \ -o  tor i -arc l  l_ ro t l i  t l i c

$'**, e\ - p . ,
-  i  r  r l 1 r - g t '  I l r

( 'ar l) lrr  -r- ' :rr lron cirrrrble boncl arirJ t l ic carb()n-.m(ir(,r lr) .
t r , ,111 i  , t '  : r  v i r rv j  nr . rcur ia l .  c 'or rscc lucnt r r - .  a  changr ,  in
nr t ' r rh l i i i i snr  u 'or t l r l  not  nccf 's -sar i lv  bc  c ,xpcr : t t . t1  upon
. i i : ing ing th .  nat r l ro  o f  thc  c ic r , t ropr r i lc .  I r l " r ic l ine
l , r r rns  t 'o rnp l t 'x r 's  u ' i t i r  a lkv inr t ' rcur l '  compcrunds. l2
Thr '  , :k 'c t ror r  d ,nat ion f rom p1 ' r ic i inc  t r ;  mcrc t r rv  u-ou ld
b l  r :xpr 'c t { 'd  to  act i r - l i t t ,  scL 'e t ivc l l '  t } r t ,  carbon-n lorcur \ .
bond of a vj iryl i , l  mlrcrrr ial  toivarcl reactir_rn r i- i th clcc-
trophrl.s. Thus. alt i ' - , 'gh in carbon disulf ide the car-

e
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by disappe&rance of 1-hexene.

t i ,n . f  brominc to th.  r : l r rbon--carborr  dorrb]r '  borrc l  to
gi t ' r '  ln isolatcd intcrnrediat .  d ibronr i r i ( , ,  r i 'h ich then
ullt l{rrgo('s a ba-se-catall-zt,d trans ciirnirration. T}re

1 l iii)

-)
gRr  l lg l3 r

0 .  1 6 0 . 5 6
r =

0 .062
2 . 2
7 . 1

1 0 . 4

j lJr,rmo

I  l ru  tent ,

|  . 4 :
2 9 4

) ''-
i i

I l r  t1 tSolvent

CSz
CSr
C'sH;N
CsII;N

" I)eterrnined

I  t ^ )

1  { }
I  { )

I  { }  i  l |
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{ ' r r r } ) ( , r r  } ror r )n  bond is  r t ' l i r t iv r ' l f  iner t  to  bronr inr ,20 and
i i  is  r r , , t  surJ ; r is ing t iu i t  thc  car l ron- -carbon r loub l r '  bonc l
r<  r r i t : rckcd pr r ' fercnt ia l l l  in  r . inv l  boron ( ,onrJ)oun( ls .
[J1r , ' . r ' i l  ] i  ] r r - *  r lc l r r t l r . -  s ] rorvr r  that  t  l re  c l ib ronr i t l t '  p r r ' -
I ) : r r { , , .1  f ror r t  a  l ' in1. l t i t } r l l r I ( .  t l t ' r :onrposcs i l t  t l r r ,  1- l r t ,sencc
o f  l ; l t s r ' l r v  r t  t n i ns  c ' l i r n i n l r t i r r n  t o  g i r . r ' l r  v i r r r - l  l t r om ic l e
of  i r rvor tcr l  t ,or r f ig r rn t t i r t r r ;  hr ) \ \ ' r , . , - t , r ,  thcr rn : i l  t l t , r ,onr -
pr ;s i t i r in  o f  th( '  d ibronr id t '  i r r  la r l ron t t , t rar : i r lo r idr :  pro-
( ' , ' t , r l t 'd  l r "v  a  c , is  t ' l imi r ra t ion t ,  g i t . ( 'u  \ - inv l  br t ;mide of
t l i r  s r in l r  co l l f igurat ion as t i rc  r - in . r ' l l ; r . , ran( , .

Experimental Section

t rens-2-Blttenybnercury(II  i  Bromide. -- \ l t ,r .rrrr. .(  I I  r  r irrnricie
( i 7  0  g ,  ( ) . 1 ) . 1 7  l r r o l  )  t v t s  r L t l r l e t l  1 o  a n  r , t h r , r  - r , l r r l l r r r l r f  / r r r n . . - J -
l r r i t t ' nv l l i t h iu r r r6  t r r repared  f r ,n r  l rnns - i - t r r ' n ro -2 - i r r r l r ' ne r  ( ( i . 4  s .
0 . { i 17  n io l  ) .  

' f i r c  
re l r c t i on  tn i x t r r re  w tq  p r , r r r c r l  i n l ( )  $ . r r1e r  an ( l

the t ' t l tet '  l r t r -er  \ \ ' l r r \  scplrnr ter l .  u l rsher l  q ' i t  l r  \ \ . r r t ( ' r ,  d l ie<l  i  \ ig-{Oa 1
r rn t l  r , o i i r , en t l r t t e t l  t o  100  rn l .  Coo i ing  1 , ,  -7 !o  guve  u -h i te ,
l r t s t r ' r l t r s  ( ' r \ ' - : t t r l s  t t f  l r ans -2 -b r r1c 'n r - l rne r r .u r \ .1 I I  )  t r r ' , r n t i r l e  ( i 3 . i  g ,' ) ' ) '  

,  r ' i r ' l , l  , :  ! r ) p  l l 0  l l ; i ' :  , ) i  l l i '  ,  t i . ' l - ,  r ( l u r l . t ( . r  , , f  n , u i -
1 i 1 ; l c t s ,  , /  :  6 . 5  H z ,  I  I I ,  I {  ( 1 . - ( ' ) ,  2 . 0 1  / r l r i r r 1 e t , , I  :  l . i , H z ,
: i  I I .  ( '  ( l ( l l i ; r l I g ) ,  r r r r r l  l . s 4  ( r l o r r b l e l  r , i  t l r r a r t e l s ,  . . /  6 . ; ,
, l '  1  . . ,  I I t ,  i \  I I ,  ( ' l 1 3 ( ] -  ( ' I I g l .  ( ' c r r p l i n g  r i u e  t u  r e e l f g  r v r r s
r r l : r r r " n ' i r l t ' t r t :  , l o r , o . ,  l .  :  l , t { 8  I I t ; . l n * . g - r , r r .  .  . 1  l I I z .

. . l n q l .  ( l l l c d  f o r  ( ' r I I ; B r I I g :  ( ' ,  l 4 . i l . t ;  I I ,  2 . 1 0 ;  I l r ,  2 j t . r i l .
F r r r i r r r l :  C ' ,  1 4 . 2 i i ;  I I ,  2 . { ) 2 ;  B r ,  l j j . 4 s .

' ' is-2-Butenylmercuryt  I I  )  Bromide "  - l ierLr , t  ion of  n iercrrrv(  I I  )
i r r ' , , l n i t l e  ( i l . ( )  g , 0 . 0 J - 1  l n o l )  u ' i t h  a n  e t l i e r  s o l u l i o n  o f  i r s - 2 -
l r r r l r ' i r v l l i t h i r r n i 6  ( l i i  n r l , 0 . t i l  . \ ' , 0 . 0 : l  n r , l ,  s ; 1 , c i s )  a t  r o o m' l  c l r r l ren i t r r r t ' f , r  2  r l l r vs  g l r ve  r  s , l r r t i o r r  c , r r r : r i n ing  l l  g r r r l ' ,  f l o t ' -
crr le nt  p leciJr i tate.  ' fhe precip i t l t t '  was eol ler . le i l  r int l  t l issolved
in 2(x)  rn l  r f  r r - re l  hvlenr:  chl , r r i r le.  ' fhe rnethvler ie r :h lor ide solu-
t i . r r  w ' , s  f i l t e re r l ,  r l r i ed  f  \ l gSOr ) ,  e ' , 1  r ,oo led  t ,  -7 f1 "  to  g i ve
w l r i i e  l r vs tu l . s  r i f  cz ' s - l - l t u tenv ln r t  r r , r r r l - ( I I ;  b romide  (2 .4  g ) ,
rnp  170-172" .  Add i t i ona l  c i s - j -b r r tenv ln i t - . r cu ry ( I I )  L r romide
(1 .7  C ,  4 .1  g  t r t t a l ,  , r7 r . i  v ie l r l )  w r rs  i so l r r ted  f ro rn  the  e the r  so lu -
l i r rn i  nnrr  a l . l ] ' .cr '  . - i . . i t i  (c l t r l r t -et  , , f  l r r r r l  t ip lets,  , l  :  6. i> Hz,
I  I { .  I T C - : . C ) , 2 . 0 0  ( r n ,  l J  I { ,  C . - . ( t ( ' l l r l l q ) ,  r u r r l  1 . 7 { )  ( < l o u b l e t
t i i  i r i l i u ' t e l s .  . /  .=  ( ) . : r ,  , I t  :  I  I l z . ,  ( 'H  ( ' l l  ( l l l g  ) .  Coup l ing
r l r r l  t ' r  rseI Ig r l - r rs t :v i r lent :  , /Hc, f t  r . r i i r  .  201,  , / r r , . ,p-c.r r3 :  40
I I z .

; l n a l .  ( l a l c d :  C ,  1 4 . 3 2 ;  t I , 2 . l 0 ;  I J r ,  2 3 . 8 1 .  I r o u n d :  C .
1 - 1 . 2 : i ;  I I .  2 .  l : l ;  R r ,  2 l l . ; 2 .

( 2 ( t )  1 t i - r , - t , r r t 1 ' l b o r a n e  i s  n o t  a t l r i c k e r l  1 , . , " '  ! r r o r n i n e  o r  i o , l i n e  i n  c a r l t o n
1 i : t r a e l i l o r i r l r ' ;  i r o * e v e r .  n e a t  l r r o m i n c  a t t a c k s  i , ' r t h  t i r e  c a r l ) o n - i ) o r o n  a n ( i
t l i e  c t t r i ' o r r - h l ' l r o g e n  i t o n d . . .  , 1 .  I l .  . I o h n s o n ,  I J .  I r . .  S n 1 . d e r ,  a n r i  l I  .  C , } .  V a n -
{ ' a n r ; 1 1 . p 1 .  , 1 r . .  J . , 1 m e r .  C h ' : m . S o c . .  6 0 ,  1 1 5  ( 1 9 3 8 )  .

i 2 l )  I i .  C .  I l r o r v n ,  I ) .  I I .  l l o l ' m a n ,  S .  J l i s r r m i .  a n d  l I .  X .  U n n i ,  J .  A r n e r .
C h e m .  5 o c . ,  8 9 ,  4 5 3 I  ( 1 9 6 7 ) .

/ r o r i s - 1 - P r o p e n l ' l n r e r c u r y ( I I  ;  B r o r n i d e .  - l i r , : r ,  r  i , , r
( l I  ) b r 6 r 1 i < l g  i  l l . - i  g .  l  i l l . t  r p , , l  r r u i l l l  : r r r  t , 1  | r r , 1 . . . , , ;  ; .
p r t i p e n v l l i l h i r t t r r { i  I  i \  r , 1 i ,  i . ; . " r  , \ - ,  { } . ( ' }  1 ; . r , , . i  .  " : l
t e n r p e r u t r t r e  f o r  I  l i l  q  , r ' r '  i r  { f ' r l \ '  p r t ' c i p i . r 1 r '  . ' ' , :

t i o n .  T h e .  r e a c l i r ' r l  r t r t \ l r l r { r  \ & ' l r s  p O t t r c r l  r ; , 1 . ,  i : } r i

t h e  s o l i r l  1 1 . 1 1 s  l l i s ' , , 1 . . ' i ' , i  i r r  i ( X i  r t r l  o f  n r r , 1 l , ' . 1 , , . r . . ,  i r 1 , , '
r e s u i t i n g  1 - p l l r r . , ' r ' . , , l r i r , , ' i i  r \ l r s  r l r j t " r l  i I I i l : .  1 .  ' l

< . e n t r e f e r l  t o . . 1  { }  r l l .  t ' , , , , i i r r g  { } r c  s n l r r r i , , r ,  1 , ,  ,  :

c r v s t l r l s  , . t ' i  l r r t r r , r -  l - ; t i r ' 1 - r 1 ' 1 1 i l t t t t ) t ' t ' r t r r , ' i  l  J  ,  1 ,  , ' r r i , : r

] ' i e l d ) ,  r r r p  l l { }  l t ) , i ' -  t l i l . ! :  r r t p  l 2 { }  l : l l . t .  ,

c e ' . s - l - P r o p e n l , l n r e r c u r y i l l )  B r c m i d e  l i t : i ,  r r , , r r
( I I l t i r o r r r i r l c  i l f  . - ,  ! i ,  { } . ( } , 1 . ;  r r r r : 1  r  1 f  i 1 l t  , l ' i  ,  r i l r , .  .  l ,
p r o p e r r l l l i i l r i ' i r r ,  . l , l  l r r l .  1 . , i l l  . \ '  t i  ; ;  ; .  l .  "  !
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