
2826

- l -h.  usefulness of  pure threo and erythro diasterco-
I  mers  hav ing  the  compos i t ion  (CHB)3CCHDCHDX

in the study of  the stereochemical  character ist ics of  re-
ac t ions  o f  t rans i t ion  meta l  a lky ls  has  been i l lus t ra ted
in  the  preced ing  papcr  fo r  X  :  Fe(CO)1Cp ( l ) . '  '

The  prepara t ion  o f  th is  subs tance invo lved nuc leoph i l i c
d isp lacement  o f  b rosy la te  ion  f rom 3 ,3-d imethy lbu ty l -
1 .2 -dr  b rosy la te  (2 )  by  cyc lopentad icny ld icarbony l i ron
an ion .  In  th is  ins tance.  d isp lacemcnt  p rocccdcd rc la -
t i l ' e ly  rap id ly  and in  h igh  y ie ld .  Dcsp i te  thc  fac i l i t y
of  th is part icular react ion.  tw,o charact t - - r ist ics of  these
react ion partners suggestecl  that  i t  might prove di i -
f icul t  to preparc other organometal l ic  de r ivat i i , 'e 's of  the
3,3-d imethy lbu ty l  ske lc ton  w i thout  mod i f i ca t ion  o f  th is
procedure .  F i rs t .  the  cyc lopentad ieny ld icarbony l i ron
an ion  is  one o f  the  s t ronges t  nuc leoph i les  known:7
second.  SN2 subs t i tu t ion  a t  C- l  o f  the  3 ,3 -d imethy l -
bu ty l  n - ro ie ty  i s  re la t i v 'e ly  h indered. r2  The lo r i 'nuc lco-
ph i l i c i t y  o f  many o f  the  meta l la te  an ions  whosc  a lkv l
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Abstract: Reactions of threo-3,3-dimethylbutyl-1,2-d,2 brosylate (2) and tr i f latc (4) with nucieophil ic metal-con-
taining species have been used to prepare er.t ' t lmt-3,3-cl imethylburyl-1,2-d, phenyl selenide (3), -pyridinecobaloxime

(5), and -cyclopentadienyltr icarbonylmolybdenum (6); each reaction takes place with inversion of configuration at
carbon. Reaction of 3,3-dimethylbutyl- 1,2-d.) bromide (prcdominantly erythro) (7) with tr imethylt in l i thium
yields tr imethyl(3,3-dimethylbutyl-/ ,2-d.,)t in (8) with rzr. 80[ inversion of conl lguration. Treatntent of cyclo-
pentadienyldicarbonyl iron threo-3,3-dimethylbutyl-1,2-c1,, ( l)  with mercuric chloride leads to threo-3,3-dimethyl-
butyl- 1,2 -d2-mercuric chloride (9).

der ivat ives are of  potent ia l  mechanist ic interest  and the
low reac t iv i t yo f  the  3 ,3 -d imethy lbu ty l  g roup are  expec ted
to  combinc  to  make the  prepara t ion  o f  the  a lky lmeta l
spec ies  proh ib i t i r c lv  s lo* '  unc lc r  thc  cond i t ions  Lrsed in
t h e  p r c p a r a t i o n  o f  l .  T h c  t h e r n r a l  l a b i l i t y  o f  m o s t
t rans i t ion  n . l c tu l  a lky ' l s  i s  such tha t  i t  i s  no t  p rac t ica l  to
incr r -asc  rc l i c t i ( )n  r i i t cs  by  inc reas ing  reac t ion  tempera-
tu rcs .  Hcncc .  onc  r lou lc l  no t  expec t  to  be  ab le  to  p re-
p i r rc  o rgAn( )nrc ta l l i c  c le r i i ' a t iVes  o f  the  3 ,3 -d imethy l -
bLr ty l  n ro ic t l  h i '  thc  a lkv la t ion  o f  w 'eak ly  nuc leoph i l i c
nre ta l la tc  an io l ts  u ' i th  2 .

The work  repor ted  in  th is  paper  was car r ied  ou t  to
provide procedures that could be used to obtain alkyl
der iva t ives  o f  a  number  o f  meta ls .  A l tho t rgh  l i t t le  o r
no chcnr istr i , '  has bec-n carr ied out on the organometal l ic
conrpounc ls  p rcparcc l  dur ing  these s tud ies .  the  range o f
mcta l l i c  n ro ic t ies  tha t  can  be  a t tached s te reospec i f i ca l l y
r o  t h c  ( C l t  ) , , C C H D C H D  m o i e t y  e s t a b l i s h e s  t h a t  i t
r i i c l c  ra r ic ty '  o f  o rg i tnometa l l i c  subs tances  conta in ing
th is  g roup can bc  pre  pared and inc l i ca tes  tha t  th is  g roup
of  conrpounds shou ld  have genera l  u t i l i t y  in  the  s tudy
of  o rganonte ta l l i c  reac t ion  mechan isms.

Results and f)iscussion

React ions  o f  2  w i th  cyc loper r tac l ieny ld icarbony l i ron
an ion  and soc l ium pheny l  sc lcn idc ' ' J  y ie ld  the  cor respond-
ing  organonte ta l l i c  conrpot lnds  I  and 3  in  good y ie lds
(Scherne I .  F igLr rc  l ) :  in  each case,  carbon-meta l  bond
fornra t ion  occr l rs  u  i th  g rea ter  than 95% invers ion  o f
conf isura t ion  a t  carbon (F ig t r re  l ) .  Presumably ,  o ther
comparab ly  s t rong nuc leoph i les  wou ld  reac t  w i th  2
under  s imi la r  cond i t ions .  In  an  e f fo r t  to  ex tend the
range of  rnetal late anions that can be alkylated by
der iva t ives  o f  3 .3 -d imethy lbu tano l  to  inc lude weak ly
nuc leoph i l i c  spec ic -s .  we have examined the  reac t i r i t y
of  3,3-dimethylbutyl-  1,2-d ' :  t r i f l  uoromethylsul fonate (4)

toward  meta l l i c  an ions .  Not  on ly  does  4  reac t  smooth ly
w i th  the  s t rong nL lc leoph i le  13 '  t  a  Co(dmgH)rPY-  to
y ie ld  the  cor respond ing  a lky lcoba lox ime.  5 ,  w i th  >957, ;
invers ion  o f  con f isura t ion  a t  carbon.15  bu t  i t  a lso  reac ts

( 1 3 )  A l k : - l  l t l . r c r t l l s c l c t t i c l c s  h a v c  r c c c t l t l l . ' b c c n  s h o * ' t r  t o  b c  r e a g c u t s
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J .  A n r e r .  C l t e t r t .  . 5 o c . , 9 4 . 7 1 5 : l  ( 1 9 7 2 ) :  l { .  B .  S h a r p l c s s  a r r c l  R '  F '  L a u c r '

J .  O r c .  C h c n r . , 3 ' 7 . 3 9 7 3  ( 1 9 7 1 ) :  I ( .  B .  S h a r p l c s s ,  M '  W .  Y o r - r n g ,  a n d

R .  F .  L a t r c r ,  T c t r c r h c r l r o n  L c t t . , 2 9 1 7  ( 1 9 7 3 ) :  l ( .  B .  S h a r p l e s s  a n c l  R '  F '

L a t r c r ,  J .  A r r r c r .  C h c n t .  S o c . , 9 5 , 2 6 9 1  ( 1 9 7 3 ) .

(1 ,1 )  D.  Doc l t l  a r tc l  M.  D.  Johnsor t ,  Orgcurorne to l .  Cher t t .  Rec . ,  52 '
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Scheme I. Synthesis of Organometallic Derivatives of the
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rapidly wi th the relat ively weakly nucleophi l icT cyclo-
pentadienyl t r icarbonylmolybdenum anion to y ie ld 6,
again wi th inversion of  conf igurat ion at  carbon (Schemc
I) .  The abi l i ty  of  4 to alkylate thc CpMo(CO),; '  anion
suggests that  i t  should be possible to prepare 3,3-
dimethylbutyl  der ivat ives of  a var iety of  chemical ly
in te res t ing  bu t  weak ly  n r " rc leoph i l i c  meta l la te  an ions . l6

Each o f  the  d isp lacement  rcac t ions  lead ing  to  com-
pounds 1 ,  3 ,  5 .  and 6  takes  p lace  w i th  c lean invers ion
of stereochemistry at  carbon. The single except ion i , l 'c
havc encountered to th is stereochemical  course for
nucleophi l ic  d isplacement by a metal late anion at  C- I  of
the 3,3-dimethylbutyl  group occurrcd dur ing react ion of
trimethyltin l i thiumlT with 3,3-dimethylbutyl-1,2-d,2
bromide (6).  This react ion was examined both becausc
the tr imethyl t in anion is a strong nucleophi le and be-
cause recent work has suggested that the react ion of
t r imethyl t in l i th ium with certain secondary bromides
proceeds with predominant retent ior t  of  conf igurat ion at
carbon.18 Interpretat ion of  th is exper imcnt is less

( l -5 )  Conrpounc l  2  has  recent ly  been convcr tc r l  to  5  by  rcac t ion  u ' i th
Co(c ln tgH) l -  a t rd  5  conver ted  to  th reo-9  

"v i th  
invcrs ion  o f  con l igura t io r r

by  rcac t ion  w i th  n rc rcur ic  perch lo ra tc .n
(16)  Brosy la tc  i s  a r r rong the  rnos t  reac t i ' " ' c  o f  t l r c  conr rnon ly '  uscc l

l cav i r - rg  g roL lps ;  t r i f la tcs  a re  approx i r r ra tc ly  l0a-s  t in rcs  as  reac t ivc  l rs
tosy la tcs  (and there fore  about  l0a  t i rncs  as  rcac t ivc  as  brosy la tcs )  in
S u 2  r e a c t i o n s :  R .  [ - .  H a n s e n ,  J .  O r g .  ( l h e n t . ,  3 0 .  4 3 2 ]  ( 1 9 6 5 ) ;  A .
St re i t rv ieser ,  J r . ,  C .  L .  Wi lk ins ,  anc l  E .  l ( i ch l r rann,  ,1 . .4nrc r .  Chem.  Soc . ,
9 0 ,  1 5 9 8  ( 1 9 6 8 ) ;  - t .  

M .  S u ,  W .  F .  S l i w i n s k i ,  a n c l  P .  v .  R .  S c h l c y ' c . r ,
i h i d . , 9 t .  s 3 8 6  ( 1 9 6 9 ) .

(17)  C.  Tamborsk i ,  F .  E .  Forc l ,  anc i  E .  J .  So losk i ,  J .  Org .  Chent . ,28 ,
2 3 7  ( 1 9 6 3 ) .

(18 )  G .  S .  I (oc rmcr ,  M .  L .  Ha l l ,  and  T .  G .  T ray lo r ,  J .  An tu .  Chem,
9oc . ,94 ,7205  (1912) :  H .  G .  I (u i v i l a ,  J .  L .  Cons id inc ,  anc l  J .  D .  I t en -
necly,  ib id. ,  94,7206 (1972) Thc react ion of  (CHr) , rSnl- i  u ' i th seconclary '
tosylates was shour.r  to go rv i th thc cxpcctcd iur ,crs ion of  conf igurat ion.
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Figure l .  The c ler-r ter iunr-decoupled 100-MHz nnrr  spectra of  the
CHDN' l  resonance  o f  3 .5 .8 .  and  9 .  and  the  CHDCHD resonances
of 6.  Note that  the s l rct rum of  9 shown is for  threo mater ia l ,
a l though Scheme I  indicates a t ransformat ion leading to erythro
(see the text  for  an exl t lanat ion).

c lear -cu t  than tha t  o f  o thers  car r ied  ou t  dur ing  th is
work.  because thc start ing bromide was i tsel f  a diastereo-

The in tc rprc ta t ion  o f  thcsc  cxpcr in . l cn ts  i s  c louc lcd  by  the  fac t  tha t  on ly
or . re  d ias tc r io r .ncr  o f  thc  noss ib lc  l ra i r  o f  c l ias tc r io rncr ic  a lk l ' l  b ro r . r . r i c lcs
rv r rs  es i l r r t incd  i r r  e l tch  ins t { r rcc .

Brtck, White.side.s i Derit'utit'es of' 3,3- DintetltvIbtilune-1,2-d.2
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nler ic mixture of  90fr  erythro and l0[  threo diastereo-
mers.r$ The cleuter ium-clecoupled nmr spectrum of the
trinrethyl( 3, 3 -dimethyl butyl - I .2 - d.,)ttn sh owc-d tw o over-
lapp ing  AX pat te rns  w i th  J  :  4 .2  Hz and J '  :  14 .2H2
in  the  ra t io  3  :  I  (F igure  I  ) .  Hence,  i t  appears  tha t  th is
alkylat ion react ion takes place with approximately 809. j
inversion of  conf igurat ion at  carbon. The relat ively
low diaster iomeric pur i ty of  the 

"start in-e 7 and the
absence of  controls establ ishing that 8 is conf igura-
t ional ly stable under the react ion condi t ions combine
to suggest that  the per cent inversion of  conf igurat ion
observed in th is exper iment should be taken as a min-
imum value. The predominant inversion of  stereo-
chemistry observed here di f fers f rom the predominant
retent ion observed in react ion of  t r imethyl t in l i th ium
with several  other alkyl  bromides. ls However.  thc
3,3-diniethylbutyl  moiety c l i f fers substant ia l ly  in struc-
ture f rom the organic grt-rups examined prel ' iously.  and
the di f ference in the stereochemical  outcomc of  t l icse
exper iments  may aga in  on ly  emphas ize  the  sens i t i v i t y
of  the mechanism of these and othcr organometal l ic
react ions to the structure of  the organic groups in-
vo lved.

I t  is  a lso possible to synthesize organometal l ic  conr-
pounds conta in ing  one d ias te r iomer  o f  thc  3 .3 -d i -
methylbutyl-  I  ,2-d2 group by t ransmetal lat ion.  Thus,
reac t ion  o f  I  w i th  a  suspens ion  o f  mercur ic  ch lo r idc  in
benzene resul tecl  in a useful  y ie ld of  3,3-cl i rnethylbutyl-
1,2-dr-mercur ic chlor ide (9): ' "  th is react ion takes placc
wi th  g rea ter  than 90% re ten t ion  o f  con f i -9ura t ion . r1
Although wc have not explored react ions of  1 (or others
of the organometal l ic  species prepared clur ing th is work)
with other electrophi l ic  n-retal  species,  the high reac-
t iv i ty of  1 towarcl  other electrophi les;r  suggests that  such
react ions might bc successful .

Experimental Section

General  Methods.  Al l  react iorrs involv ing organometal l ics werc
carr iecl  out  unclcr  n i t rogen atmosphercs.  Prepur i l ied ni t rogerr  was
dr ied by passage through a 12- in.  tut ' re contain ing Dr ier i te.  Al l
solvcnts wcre reagent gradc matcr ia l .  THF was dist i l lcd f ronr a
dark purple solut ion of  L-renzolrhenone dianion before use.  Ethauol
and mcthanol  were dcgassed by bubbl ing a v igorous \ t rcanr of  r r -
t rogen through them.

Al l  boi l ing points are uncorrccted.  Inf iarccl  spectra were takcn
in sodium chlor ic le cel ls  on a I )erk i r - r -F. lmer Moclel  237 grat i r rg
spectrophotometer.  RoLrt ine nmr s l )ectra were recorde c l  on a
Var ian T-(r0 spectrontetcr :  chemical  shi f ts  are re l rc l r tecl  in parts l rer
rl i l l ion downfield 1'ronr tetranrethylsilane. Microanalyses were
performed by Midrvest  Microlabs.  Ltd. .  Indianapol is .  Ind.  L ic lu id
samplcs for  c lemcntal  and spcctra l  analy 's is  wcrc pur i f icc l  t ' ry  ursc ol 'a
Hewlet t -Packard Moclel  700 t l iermal  conduct iv i ty  g lpc.  Deute-
r iunr-decoupled nmr spectra werc obtained as descr ibecl  l r reviously.  "

Alkylat ion of  Sodium Phenvl  Selenide.  Sodium phenyl  selcnide
was preparecl  f rom cl iphenyl  c l iselenide fo l lowing a l i teralure pro-
6s6ls1s,rz ' : :3 A 50-ml,  three-necked l lask was eclu ipped wi th a

(19 )  The  p repara t ion  o f  7  i n  h igh  c l i as te r iomcr i c  pu r i t y  has  p rovcc l
d i fFcul t  on a synthet ical ly  useful  scale,  a l thotrgh the prcparal ion of
srrra l l  quant i t ies for  nnrr  crurni r rat iorr  prescrr ts no c l i l l icu l ty .3

(20) A.  N.  Ncsrrrcyauov,  Y.  A.  Chapovsky,  I .  V.  Polovyanyr-rk,  and
L. G. Makarova,  - / .  Organonretal .  Chem.,7,329 (1967).

(21) This cx1' rcr imcrr t  has actual ly  bcerr  carr ied out  in thc opposi tc
cnaut iomcr ic scr ies arrd is  inc ludcd in Schernc I  orr ly  for  s i r r rp l ic i ty .
Thc spcctrum shown in Figr-r re I  is  that  of  t l te thrao-9 actual ly  obtaincd
star t i r rg f rom threo- |  .  Thcsc exper iments wcrc carr icd out  by Dr.
D, J.  Boschct to and l i rc  inc luded hcrc wi th h is taci t  l tcrn i iss iorr :  c / .
D.  J,  Boschct to,  Ph.D. Thcsis,  Massachusetts Inst i tutc '  of  Technology,
Cambric lgc,  Massachusct ts,  1971, and rcf  4.

(22) B.  Sjoborg ancl  S.  Herdeval l ,  Acta Chent.  Scctnd. ,12,1347 (1958).
(23) We wish to thank our col leagues Rudy Lauer and Barry Sharp-

le-ss for  a g i f t  of  d iphenyl  d iselenide and for  aclv icc on thc preparat ion
of alkyl phcrryl selenides.
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magnet ic st i r r ing bar ancl  n i t rogcn in let  and was c l rarged wi th
0.62 g (2.0 mmol)  o l '  c l i l rhenyl  c l iselenide and 25 rn l  of  dcgassecl
anhydrous  e thano l .  The  suspens ion  was  s t i r red .  anc l  sod ium
borohydr ide  (0 .15  9 .4 .2  mnro l )  was  adc lcd  in  po r t i ons  un t i l  t he
solut ion changecl  l iom , t ,e l low to c lear.  An ethereal  solut ion of  the
brosl , late 2 (prepared as c lescr ibecl  previously f rom 4.0 ntmol  o l '
t  h rco-3,3-dtmethylbLrta n- l  -o l -  I  .2 - t l : )  was added in one l tor t ion,  and
the mixture was al lowed to st i r  lor  5 hr .  The whi te sal ts rvere
removed b_v centr i f r - rgatron ancl  washed wi th l0 ml  of-anhydrous
ether.  and thc combinecl  solLr t ion ancl  washings were dist i l led
th rough  a  lO-cm V ig reux  c i r s t i l l a t i on  co lun tn .  remov ing  a l l  n ra te r ia l
b o i l i r r g  b e l o w  1 0 0 .  L i g h t  y e l l o w  c r u c l e ; r r o d u c t  3  ( 0 . 9 2  5 . 2 . 2
mmol.  -531, , )  renrainecl .  A sample of  th is mater ia l  was pLrr i f iec l
by gl l rc  using an s- f t  UCW-98 columrr held at  200" anci  hacl :  i r
( c c l , )  3 0 7 0 . 2 9 5 0 . 2 8 6 - s .  1 4 7 5 .  1 4 6 5 .  t 3 t i 5 .  1 3 6 0 .  t 2 1 0 .  1 1 8 - 5 .  1 0 3 - ' , .
855 .  70 -5  c rn - r :  c l cu te r ium-c lecoup led  r rmr  (CDCl ; r )  6  0 .B8  (s .  9 ) .
1 . 5 8  ( d .  l . J  -  l 2 . t l  H z ) . 2 . 8 3  ( d .  l . J  :  1 2 . 8  H z ) . 7 . 1  7 . , 1 ( m . 5 ) .

A sample ol - r /1 mater ia l  prepared in an analogor-rs martner had
the  fo l l ow ing  e len ren ta l  ana lys i s .

A r tu l .  Ca lcc l  l b r  C '11H, 'Se :  C .  59 .7 .1 :  H .  7 .51 .  FoLrnd :  C .
6 0 . 0 1  :  H . 7 . 5 2 .

. \ lkv lat ion of  Clo(Dl l ) . ,py\a.  Cotra loxinrc arr iorr  rvas preparecl
on a 100-nrmol  scale using a l i tcrature proceclure. :  1 A ;10-rnl
f lame-cl r iec i  centr i fugc lubc ccl r" r ippccl  wi th a No-Ai f  s to l l l )er .  nr t ro-
gen  in le t .  and  a  n rag r rc t i c  s t i r r i ng  I ' a r  was  chargec l  w i th  20  m l  o f
c legassec l  anh lc l roL rs  e the r  and  0 .52  g  (5 .0  n tmo l )  o |  c ry thn r - -1 .3 -
c i imc thy lbu tan - l -o l -1 ,24 : .  A  so lu t i on  o f  2 .0  A  n -bL r t y l l i t h iL rn r
(2 . -5  n t l .  5 .0  n in ro l )was  ac lde r l  by  sy r rnge  to  the  coo lec l  ( i cc ) .  rap i t l l y
st i r recl  solut ion.  The solr l t ior . t  turncr l  c loLrc l l_y ar tc l  rvas al lowecl  to
st i r  at  0 lbr  -5 nr i r r .  

- f r i f l r - rorontethylsul forrv l  
c l r lor ic le (0.85 g.

5.0 nr tnol  )  was acl t lcc l  h1,  s_vr i r - tgc to thc react ior . r  mixture.  The
react ion nr ix ture lvas al lorvecl  to warm to room teml)eratLtre ancl
l r .as centr i f 'ugec1.  

' fhc 
supcrnatant  l ic lu id rv 'as l rausl 'errcd [ ' r1 ' l i t rcecl

s ip l ro r r  t h roL rg l t  u : ta in l cs :  s tec l  can r . t r . r l a  to  a  l l ask  cc l r r ta i r t rng  2 .5
mnro l  o1 'u  co l t l  (  l 0  )  sc lL r t i on  o l ' coba lo r in te  a r r i o r r .  T I re  so l r " r -
t ion was al lor , r 'ec l  to st i r  ancl  rvarnr  to rc lor . t - t  tcmperature.  anr l  t l rcu
was pourer l  into 2-5 ml o l '  water .  The rcsr-r l t ing orangc-[ - r rowr.r
cry 's ta ls were col lcctc i l  [ r1 '  l i l t rat ion.  washecl  rcpcatedl l ,  rv i th lvater .
recr l 's ta l l izcci  [ . ] '  c l issor. ing in nre thanol  at  roonr tenrpe raturc.  adcl-
i r rg  i va te r "  an r l  c l r i l l i ng  to  -20  .  l ' he  resL r l t i ng  o range-ye l l o i v
c r l , s ta l s  ( ,113  n rg .  0 .90  mnro l .  36 " , , )  had :  i r  (CHCl , , )  3160 .  2950 .
2t i60.  2-160.  16f i ) .  I  .5-50.  lJ .s0.  I  .1(r0.  1200. 108,5.  970 crn I  :  c lcute r iur t t -
c leco r rp lec l  nn r r  ( ( 'DC l , )  d  0 .76  (s .  9 )  0 .78  (obscurec l ) .  1 .62  ( (1 .  l . . l  :

l 3 . l  Hz ) .  7 .1  t l . 6  ( r l .  5 ) .  A  samp le  o f  r1o  n ra te r ia l  p reparec l  i n  an
arralogc;us nranncr har l  the fo l lowing c lcmcntal  a l ta lys is.

, , 1 r ru l .  Ca lcd  lo r  ( ' 1  ,H , , :N , ,OrCo :  f ' "  -50 .3 :1 :  H .7 .11 :  N .  l 5 . l -1 .
Found :  C .  -50 .60 :  H .  7 .  |  - l  :  N .  I  - s .7 -1 .

,\ | k1'lation of zr'-( '1' clopenta dienr'ltricarbonylmoll 'bdenum ..\nion.
A 25-rnl  l lask w'as f larne dr icd ancl  ec1ui1-rpecl  wi th a magnct ic  st i r r i r rg
bar .  No-A i r  s to l )pc r .  anc l  r r i t rogcn  in le t .  Thc  l l ask  was  chargcc l
u ' i t l r  2  m l  o f  n re rcL r r ) .  rap id  s t i r r i ng  

"vas  
in i t i a tec l .  and  0 .10  g  ( -1 .3

nrg-atonr)  of  sodiunr rvas aclc lecl .  Af tcr  an i r rc luct ion per iocl  of '
scveral  seconds.  l l re sodiun-t  reacted suclc lenl l '  and exot l rernr ical l l
u i th thc nrercLlr , \  to fornr  an anralganr.  I ) r icd.  c legasscd THF (25

rnl l  was aclc lecl .  fb l lowecl  b1 0.98 g (2.0 mnrol)  o l  r - -ct 'c lopcntacl ienyl-
t r icarborry lmol ,vbclenuln r i in tcr .  ancl  the rcact iotr  rvas al lorvecl  to st i r
at  roorn tcmpcratLl re lbr  I  hr .  Thc c l i tLrc l ly '  rcact iotr  mir turc was
t rans le r re r l  b1 , ' f o rcec l  s ipho t - r  t h rough  a  s t r t i r r l ess  s tee l  cannu la  i r t t o  l t
f lanre-c l r icc l  '10-ml centr i l ' r - rge tube eclu ip l ted rv i th a No-Air  stopl ler .
At ' tcr  ccntr i fLrgat iou the l ig l r t  1, 'e l lou superuatant  l ic lLr ic l  was added
r l roprv ise by cannLr la to a colc l  (0 )  ether sol t ' t ion of  the t r i f la te 4
(prel rared as c lescr ibecl  above l iorn .1.0 nrmol  o l 'a lcohol  ancl  4.0
mnrol  of  t r i f l l roromethylsLr l lonyl  chlor ic le) .  Atr  imntecl iate color
change f ronr yel low to oral tge-red occurt 'ec l .  The rcact ion mtxture
was al loweci  to warnr to roon-t  temperature ancl  st i r  fbr  1 l r r .  The
solvent  was removed at  0.( ) l  Torr  and 25 ancl  the residue was
extractccl  wi t l r  l rentane ancl  chrontatograph:c l  o l tce on a 2 X 20-cm
co lumn o f  neu t ra l  Merck  a lun t ina  and  oncc  on  a  2  X  20 -cm co lumn
of '  Merck acic l - rvashed alLrmina ( the mater ia l  c lecomposes ra l r ic l ly
on ne utra l  a lunr ina.  s lowly on acid-washecl  ntater ia l ) .  r - rs ing l tentane
as eluent .  Rcmoval  of  the ; rentane y ie lded 263 rng (0.77 mmol.
1 9 ' f i )  o 1 ' 6  a s  a  - " - c l l o w  s o l i d .  m p  8 0 - 8 2 " :  i r  ( C C l , )  2 9 5 0 . 2 8 6 0 .
2 0 1 , 5 .  1 9 3 0 .  1 4 6 0 .  l - 1 2 0 .  1 3 6 0 .  1 2 3 0 . 9 1 0  c m  r ; c l e u t e r i u m - d e c o u p l e c l

n n r r  D  5 . 2 2  ( s .  l ) .  1 . 5 6  ( d .  1 . . /  :  1 3 . 3  H z ) .  1 . 4 4  ( d .  l . . l  :  i 3 . 3  H z ) .
0 .87  (s "  9 ) .  The  the rma l  s tab i l i t y  o f  t h i s  ma te r ia l  r vas  too  low  to

l re rm i t  i t s  combus l ion  ana lys i s .
Alkl' lation of Trimethl' lt in Lithium. Trimethyltin l ithiurn was

(24)  G .  N .  Schrauzc r , l no rg . .S . r ' n . ,  I  l , 6 l  (1968) .



prepared using a l i terature procedure. l? Finely chopped I i th ium

wire (0.18 g,28 mg-atoms) and 5 ml of  dr ied,degassed THF were

placed in a f lame-dr ied 25-ml f lask equipped wi th a magnet ic st i r r ing

bar and a ni t rogen in let .  The react ion vessel  was cooled in a 25"

water bath ancl  rapid st i r r ing was in i t iated.  A solut ion of  0.80 g

(4.0 mmol)  of  t r imethyl t in chlor ide in 5 ml of  degassed THF was

added slowly by cannula. The solution started to turn green after

5 min, and the reaction mixture was allowed to stir for 3 hr. The

solution was fi ltered under nitrogen through glass wool, the fi ltrate

was cooled to 0 '  ( ice) ,  and 0.60 g (3.64 mmol)  of  a 90:  l0 mixture of

ery thro- and thrco-l-bromo-3,3-dimethylbuLane- 1,2-dt:r was added

in drops.  Af ter  an hour of  addi t ional  st i r r i lg .  the react ion mixture

was hydrolyzed wi th l0 ml  of  H. :O and extracted wi th three 5-ml

port ions of  ether.  The combined extracts were dr ied (MgSOr) and

al l  mater ia l  boi l ing t ' re low l00o was dist i l led through a l0-cm

Vigreux dist i l la t ion column, leaving 0.43 g (1.79 mmo| 49%) of

crude product .  A sample of  th is mater ia l  was pur i f ied by glpc i rs ing

a  0 .25 - in .  UCW-98  co lumn he ld  a t  125 'and  had :  i r  (CC l r )  2950 '

1 580,  1480, 1370, I  245,  1070, 1020, 685 cm-r;  deuter ium-decoupled

nmr (CDCIB) d 0.03 (s,  9) ,  0.84 (s,  9) ,  1.24(two over lapping doublets '

2829

1 , J  :  4 . 2 H z a n d  1 , 1 . 2  H z  i n  r a t i o  o f  3 : l ) .  T h e  d o u b l e t s  a t  6  0 . 6 7
werc part ia l ly  obscured.

thrco-3,3-Dimethylbutyl-1,2-dymercuric Chloride (9). To a solu-
t ion of  349 mg (1.3 mmol;  of  cyclopentadienyl( rhrco-3,3-dimethyl-
buty l -1.2<l)c l icar t ronyl i ron in 15 ml of  benzene was added 360 mg
(1 .3  mmol )  o f  mercu r i c  c l r l o r i de .  The  resu l t i ng  suspens ion  was

strr red lbr  4 hr  at  40' '  under n i t rogen. An i r  spectr t tm of  an al iquot

of  the resul t ing recl  solut ion indicated that  carbonyl  bands at  2005

and 1955 cm-1 character is t ic  of  the star t ing alky l i ron compound

had completely d isappeared and had been rep, laced by new bands

at 2000 and 2025 cm-r due to cyclopentadienyldicarbonyliron
chlor ide.  The benzene was removed under reduced pressure and
the residuc extractecl  wi t l r  hot  ethanol .  The ethanol  solut ion was

allowecl to crystall ize at room temperature to afforcl 96 mg (23')i) ol

9  as  wh i te  c rys ta l s .  mp  132  134"  ( l i t . "  mp  132  132 .4 ' ) .  The  nmr

spectrum of  9 (CDCI; , )  consisted of  peaks at  6 0.73 (9H. s) ,  l '75
( l H ,  d .  J  :  5 . 2  H z ) ,  a n d  1 . 2 5 ( l H ,  d , /  :  5 . 2 H 2 ) .

(25 )  G .  M"  Wh i t cs idcs ,  J .  P .  Scvcna i r ,  anc l  R .  W.  Goc tz ,  J .  An te r .
Chen t .  Soc . .89 ,  I  135  (1967) .
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