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I  r  un s )  |  runs-1,5-C-vclooctadiene I

Sir. '

I r radiat ion of  c is,c is-1,5-cyclooctadiene in an ether
solut ion containing copper( I )  chlor ide y ie lds t r icyclo-

[3.3.0.0: '6]octane (1).2 The mechanism of th is react ion
is st i l l  unclear:e however,  the fact  that  the carbon
ske le ton  o f  I  can  in  p r inc ip le  be  der ived  in  a  s imp le

mi.rnner f ronr thc mcenr ic conformat ion ol  t rans, f fens-
1 .5-cyc looc tad iene (3a)  makes the  proper t ies  o f  th is
la t te r  hydrocarbon under  the  cond i t ions  o f  the  photo-
chernical  react ion of  interest .  We rv ish to report
the  iso la t ion  o f  bo th  c is , t rans- ; iand t rans , t rans-1 ,5-
u1 'c looc tac l ienes  f rom an i r rad ia ted  pent i rne  suspens ion
ol '  b is[chloro(c ' is ,c ' i . r -  1,5-cyclooctadiene)copper( l ) ]  (2) .  *

The c rys ta l l ine  complex  2 ,  when suspended in  pen-
tanc ,  d issoc ia tes  pur t ia l l y  to  f ree  cyc looc tad iene and u
so l id  nons to ich iomet r ic  cyc looc tad iene-copper ( I )  ch lo -
r ide '  complex  conta in ing  excess  copper ( l )  ch lo r ide .  A
s t i r red  suspcns ion  o f  2  (0 .5  g ,  l . l  mmoles)  in  70  ur l  o f
c legassed pcntane was i r rad ia ted  fo r  24  hr  in  a  quar tz
vesse l ,  u rs ing  a  Rayonet  reac tor  equ ipped w i th  low-pres-
surc  mercury  [amps.  The resu l t ing  mix tu re  was f i l te red .
und the  so l id  was washed thorough ly  w i th  pentane.
The f i l t ra te  was shown by  vpc  to  conta in  I  (197r ,  based
on the  cyc looc tad icnc  or ig ina l l y  p resent  in  the  complex
2),  c ' r l ' .c ' is-1,5-cyclooctadiene (527),  and smal l  quan-
t i t i e s  o t ' s e v e r a l  o t h e r  c o m p o n e n t s . ;  T h e  r e m a i n d e r  o f
the  o le f in ic  n ra te r ia l  was  bound in  the  pentane- inso lub le
copper ( l )  ch lo r idc  rcs idue.

The so l i c l  res idues  f ro rn  severa l  i r rad ia t ions  were  con l -
b ined and t rea ted  w i th  aqueous sod iunr  cyan ide  so lu -
t ion  to  d isp lace  the  remain ing  o le f ins  f rom the i r  cop-
per( l )  complexes. The pentane extract  of  the resul t ing
m ixture con tained crs,  c is-  I  .  5-cyclooctad iene (  l0 7 based
on 2) .  c is , t ra r ts - I .5 -cyc looc tad iene (13%;  vpc  re ten t ion
t ime and in f ra red  spec t rum ident ica l  w i th  those o f  an
t r r r thent ic  sanrp le i | ) ,  and a  new compound,  3  (1 .5%) .0

Cornpound 3  po lymer ized rap id ly  in  the  presence
of 'oxv-uen or  ac id .  o r  in  concent re r ted  so lu t ion ,  bu t  cou ld
be iso la ted  by  prepara t ive  vpc ' '  and  s to red  in  d i lu te
pentane so lu t ion  a t  -20 '  fo r  sever : l l  hours .  I t s  in -
f ra red  spec t rum (CCl {  o r  CS: )  showed bands a t  1615
(o le f in )  and 985 cm- t  ( t rans  o le f in ) ,  bu t  no  bands in  the
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(5 )  See  J .  IV l c in rvak l  u r rc l  B .  E .  I ( r tp lan ,  J . .1m.  Che tn . .Soc . ,89 ,26 l l
t  l t )67),  lnd ref  2 tbr  d iscussions of  the structures of  these products.

(6)  Vpc analy 'ses rrerc curr icd our using gl i tss columns contain ing {-
r r  r  r ro - - l -  me thv lp i rne lon i r  r i l c  o  r  1 ,1 ,3 - t r i s (2 -cyanoe thoxy )  p ropane  on
Chromosorb  P ;  i n j cc t i on  lnd  de tec to r  b lock  tempera tu res  o f  80 "  were
nccess i r r )  t o  l vo id  thc r rn l r l  dccompos i t i o r r  o f  3 .

reg ion  750-650 cn t - t  (c is  o le l in ) .7  [ t s  r t tass  spec t ru t r ]
showed a c lear ly def ined molecular ion at  t r r ,€ l0.r '
(CrHr :+)  and a  f ragmenta t ion  pa t te rn  re rv  s imi la r  t t r
that  of  c is,c is-  and cis, t rons'  1.5-c,v"clooctadienes. i  but
eas i l y  d is t ingu ishab le  f rom tha t  o f  c is .c is -  l , i -  an t i

c is,c is-1,4-cyclooctadienes.e The nmr spectrum oi  3
( l : l  T M S - C C I r ,  - 2 0 ' )  s h o w e d  s t r u c t u r e l e s s  p e a k s  a t  6

4 .88  (o le f in ic  hydrogen)  and 2 .43  (a l l y ' l i c  hydrogen ) ,
w i th  re la t i ve  a re : . rs  l :2 .  Ozono lys is  o f  3  and ox ida t ion

of  the  ozon ide  gave succ in ic  ac id  in  approx imate ly  85  T
y ie ld ,  as  c le te rmined by  vpc  ana lys is  o f  i t s  d imethy l  es te r

fo l low ing  es ter i f i ca t ion  w i th  d iazomethane.  No
(<0.5  [ )  g tu ta r ic  o r  ad ip ic  i l c id  cou ld  be  de tec ted  in  thc

ozono lys is  mix tu re .
Compound 3  cou ld  a lso  be  prepared,  a lbe i t  in  low

y ie ld  (2 .1TO,  by  the  low- tempera t r t re  Hofmanr r  deg-

radat ion '0  o f  a  t r r i x tu re  o f  c is -  i rnd  ta t ts - I ,5 -b is (d i -
methy lamino)cyc looc tane d imeth iod ides t t  w i th  po t t ts -

s ium amide in  l iqu id  ammonia .  The on ly  o ther  hydro-

carbon proclr . rct  detectable by v 'pc in th is react ion wi ' IS

t ' i . s , I runs-  1 ,5 -cyc looc tad iene (  I .2  %) '
These resu l ts  show unambig t ro t rs ly  th l t  3  ts  ! ru t l s , t ru t l s '

1,5-cyclooctadiene. Thut the c i . r , / r r t r t . r -  and l rat ls, t rat l . \ -
1 .5 -cyc looc tac i ienes  are  fo r . rnd  on ly  in  the  so l id  res iducs

t ' rom the  i r rad ia t ion ,  ra ther  than f ree  in  so lu t ion ,  iS  co t r -

s is r .enr  w i th  the  known h igh  s t lb i l i t y  6 f  complexes  o t '

cyc l i c  t ru i l s  o le f ins  w i th  s i l ver ( [ ) . "
The ul t raviolet  Spectrunl  of  / r '4r t . l , /  rut ts-  1,5-cyclooct i i -

d ienes  in  bo th  i sooc tane and e ther  so lu t ions  showed an

unusual  absorpt ion at  \ , , ,**  246 rnpr (e ' -1500) '  Tlr is

t rans i t ion  must  in  some manner  owe i ts  low energy  t t l

the  prox imi ty  o [  the  z -  o rb i ta ls  o f  the  doub le  bonds o t '

3 .  r3  However ,  ne i thcr  th is  observa t ion .  nor  the  o thcr '

nva i lab le  Spect roscop ic  da ta .  can  present ly  be  in te rpre tec l

to  p rov ide  a  c lear  answer  to  the  chemica l l y  impor tan t

ques t ion  o f  the  re l l t i ve  s tab i l i t ies  o i  the  conformat ions

3a and 3b .
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. I r radiat ion of  3 in pentane gave tr icyclooctane 1 in
70% yield,  and no other volat i le products.  We have
not been able to convert  3 to 1 thermal ly under a
var iety of  condi t ions.  The former observat ion,  taken
with others which wi l l  be publ ished in the complete
paper, suggests that trans,trans-I,5-cyclooctadiene may
be an intermediate in the copper-catalyzed photochemi-
cal  conversion of  c is,cr i -1,5-cylooctadiene to t r icyclo-
oc tane (1 ) .

Acknowledgment. We gratefully acknowledge the
assistance of Dr. A. S. Mehta in the performance of
preli minary experiments.

(14) Nat ional  Science Foundat ion Predoctoral  Fcl lou ' ,  1954-1966;
National Institutes of Health Predoctoral Fello*'. l96Fl96'7.

( I 5) Deceased June 4, 1966.

George M. lVhitesides, Gerald L. Goe,rr Arthur C. Copets

Depurtnwtt of Chentistry, Mossttchusens lttstitute of Technology
Ca nb ridge, M assac huse t t s

Receirecl Ouober 20. 1967


	20(1).PDF
	20(2).PDF
	20(3).PDF

