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Description 

This  invention  relates  generally  to  the  synthesis 
of  cis-olefins. 

Background  of  the  Invention 

cis-olefins  are  an  important  source  of  phar- 
macological  and  biological  compounds  such  as 
pheromones.  Unfortunately,  the  synthesis  of  cis- 
olefins  is  a  very  difficult  and  expensive  process 
because  of  the  tendency  of  the  beginning  reaction 
products  to  isomerize  into  inactive  or  inhibitory 
trans-  isomers.  An  example  of  a  simple  cis-olefin 
which  has  proven  difficult  to  produce  economically 
is  cis-9-tricosene  (Z-9-tricosene). 

cis-9-tricosene  is  a  known  pheromone  and  is 
an  important  attractant  used  to  control  flies  in  cattle 
and  poultry  production.  In  order  to  make  this  com- 
pound  readily  available  for  use  in  insect  control  a 
variety  of  chemical  syntheses  have  been  devel- 
oped.  These  syntheses  involve  (1)  classical  types 
of  organic  syntheses  utilizing  alkynes, 
phosphonium  salts,  ketone  reductions  with 
hydrazine  (Huang-Minion  type  reductions), 
ozonolysis  of  1  ,5-cyclooctadiene,  sulfone  coupling, 
or  borane  coupling,  (2)  syntheses  utilizing 
metathesis  chemistry,  (3)  syntheses  using  elec- 
trochemical  coupling  of  carboxylic  acids,  and  (4) 
syntheses  utilizing  Grignard  coupling  of  various 
erucyl  and  oleyl  derivatives  with  the  appropriate 
Grignard  reagents.  More  recent  syntheses  involve 
(1)  coupling  of  1-bromo-2-phenylthioethenes  with 
Grignard  reagents  in  the  presence  of  palladium  or 
nickel  catalysts,  (2)  reductions  of  certain  dialkylated 
tosylmethyl  isocyanides,  (3)  catalytic  ring-opening 
of  dihydropyran  by  certain  Grignard  reagents,  and 
(4)  condensation  of  certain  Grignard  reagents  with 
the  appropriate  aldehydes  to  produce  alcohols  that 
can  be  dehydrated  to  give  a  mixture  of  alkenes 
containing  the  tricosene  product. 

FR-A-2  433  006  describes  a  process  for  the 
production  of  cis-olefins  wherein  an  alkenyl- 
(alkenyl)copper  or  alkenyl(alkenyl)cuprolithium  is 
reacted  with  an  alkylsulfonate. 

Many  of  the  more  classical  syntheses  require 
the  use  of  alkynes  or  Wittig  reagents  to  obtain  the 
desired  cis-  stereochemistry  present  in  the  house 
fly  pheromone.  Although  these  reagents  produce 
cis-9-tricosene  in  high  purity,  their  use  in  large 
scale  production  of  pure  cis-9-tricosene  is  prohib- 
itively  expensive.  Currently,  the  most  economical 
synthesis  of  cis-9-tricosene  is  achieved  by  coupling 
oleyl  bromide  with  N-amylmagnesium  bromide  in 
tetrahydrofuran  at  0-5  °C  using  lithium 
chlorocyanocuprate,  which  is  toxic. 

Thus,  it  would  be  a  significant  contribution  to 
the  art  to  develop  an  alternative  chemical  synthesis 

for  cis-olefins  such  as  cis-9-tricosene  which  utilizes 
economical,  less  toxic  reagents. 

It  would  also  be  advantageous  if  the  alternate 
process  for  the  synthesis  of  cis-olefins  were  sim- 

5  pie,  and  were  characterized  by  easy  to  scale-up 
reactions  which  did  not  require  multiple  reaction 
vessels. 

It  would  additionally  be  advantageous  if  the 
process  for  the  synthesis  of  cis-olefins  did  not 

io  require  the  isolation  or  purification  of  intermediates 
between  chemical  synthesis  steps. 

It  is  an  object  of  this  invention  to  provide  an 
economical,  less  toxic  process  for  the  synthesis  of 
cis-olefins. 

75  It  is  also  an  object  of  this  invention  to  provide  a 
simple,  easy  to  scale-up  process  for  the  synthesis 
of  cis-olefins  which  does  not  require  multiple  reac- 
tion  vessels. 

It  is  a  further  object  of  this  invention  to  provide 
20  a  process  for  the  synthesis  of  cis-olefins  which 

does  not  require  the  isolation  or  purification  of  the 
intermediates  produced  in  the  reaction. 

It  is  a  further  object  of  this  invention  to  provide 
a  process  for  the  synthesis  of  cis-9-tricosene. 

25  Other  aspects,  objects,  and  several  advantages 
of  this  invention  will  be  apparent  from  the  foregoing 
specifications,  example,  and  claims. 

Summary  of  the  Invention 
30 

In  accordance  with  the  present  invention,  I 
have  discovered  a  process  for  the  synthesis  of  a 
cis-olefin  from  a  cis-olefinic  alcohol  consisting  es- 
sentially  of  the  following  steps; 

35  (a)  reacting  a  cis-olefinic  alcohol  with  a  source 
of  an  alkali  metal  ion  selected  from  the  group 
consisting  of  lithium  and  sodium  ions  to  form  a 
first  reaction  product, 
(b)  then  contacting  said  thus  formed  first  reac- 

40  tion  product  with  a  sulfonyl  halide  compound  to 
form  a  second  reaction  product, 
(c)  then  contacting  said  thus  formed  second 
reaction  product  with  a  cuprous  salt  and  an  alkyl 
magnesium  compound  to  form  a  third  reaction 

45  product  comprising  a  cis-olefin 
wherein  said  steps  (a)  to  (c)  are  carried  out 

in  a  suitable  organic  solvent  and  in  one  reaction 
vessel  (one-pot-process) 

50  Detailed  Description  of  the  Invention 

In  accordance  with  one  embodiment  of  the 
above  process  cis-olefins  are  produced  by 

(1)  deprotonation  of  a  cis-olefinic  alcohol  to  form 
55  a  lithium  or  sodium  salt  followed  by 

(2)  the  formation  of  a  sulfonate  ester  and 
(3)  the  alkylation  of  the  sulfonate  ester  with  an 
alkylmagnesium  compound  and  a  cuprous  salt 
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as  an  alkylating  catalyst. 
To  produce  a  cis-olefin,  one  need  only  begin 

with  a  cis-olefinic  alcohol  having  a  hydroxyl  group 
at  the  desired  site  or  sites  of  alkylation  and  choose 
an  appropriate  alkylmagnesium  compound  having 
the  desired  alkyl  group. 

Appropriate  cis-olefinic  alcohols  for  use  in  the 
process  of  this  invention  are  non-conjugated,  non- 
cumulated,  non-enolic  (without  a  double  bond  adja- 
cent  to  a  hydroxyl  group)  cis-olefinic  alcohols.  The 
cis-olefinic  alcohols  can  also  contain  more  than  one 
double  bond.  A  cis-olefinic  alcohol  with  more  than 
one  double  bond  can  be  employed  with  a  double 
bond  allylic  to  the  hydroxyl  group  if  the  allylic 
double  bond  position  is  inconsequential  in  the  final 
cis-olefin  because  said  allylic  double  bond  may 
shift  position.  Although  cis-olefinic  allylic  alcohols 
may  be  suitable  for  this  process,  they  are  not 
recommended  because  of  the  tendency  for  allylic 
bonds  to  shift  with  the  resultant  isomerization  to 
trans-olefinic  alcohols.  The  cis-olefinic  alcohols  can 
also  include  glycols  and  polyols,  however,  each 
hydroxyl  may  serve  as  a  site  of  alkylation.  The 
carbon  chain  length  of  the  suitable  cis-olefinic  al- 
cohol  is  only  limited  by  the  solubility  of  the  cis- 
olefinic  alcohol  with  regard  to  this  process.  A  few 
cis-olefinic  alcohols  suitable  for  the  practice  of  this 
invention  include,  but  are  not  limited  to,  those 
selected  from  the  group  consisting  of  oleyl  alcohol, 
cis-9-tetradecen-1-ol,  cis-7-tetradecen-1-ol,  cis-11- 
tetradecen-1-ol,  and  cis-5-decen-1-ol. 

The  first  step  of  the  process  of  the  present 
invention  is  a  deprotonation  reaction  of  a  cis- 
olefinic  alcohol  with  a  source  of  an  alkali  metal  ion 
selected  from  the  group  consisting  of  lithium  and 
sodium  ions.  The  first  reaction  product  would  com- 
prise  an  alkoxide  which  can  be  formed  utilizing 
reagents  and  techniques  known  to  those  of  skill  in 
the  art.  Suitable  sources  of  alkali  metal  ions  in- 
clude,  but  are  not  limited  to,  alkali  metal  ion  sour- 
ces  selected  from  the  group  consisting  of  sodium 
metal,  lithium  metal,  alkyllithium,  alkylsodium,  aryl- 
lithium,  and  arylsodium.  The  presently  preferred 
source  of  alkali  metal  ions  is  an  alkyllithium  com- 
pound  selected  from  the  group  consisting  of 
phenyllithium,  butyllithium,  and  methyllithium.  It  is 
presently  prefered  that  the  temperature  at  which 
deprotonation  is  performed  should  be  maintained 
between  -70  and  50  °C,  more  perferably  between 
-10  and  50  °C.  The  stoichiometric  ratio  of  cis- 
olefinic  alcohol  hydroxyl  groups  to  the  alkali  metal 
ions  may  range  from  1:0.25  to  1:1.5.  Preferably,  it 
will  range  from  1:1  to  1:1.1.  Time  is  not  a  critical 
factor  for  reacting  the  cis-olefinic  alcohol  to  form  a 
lithium  or  sodium  alkoxide  and  may  vary  depend- 
ing  upon  the  temperature  and  concentration  of 
reactants;  generally  the  reaction  should  be  allowed 
to  reach  substantial  completion  before  the  next 

step  is  begun.  However,  the  reaction  will  go  to 
completion  almost  as  quickly  as  the  soucre  of  alkali 
metal  ions  is  mixed  with  the  cis-olefinic  alcohol. 

The  second  step  of  the  process  of  the  present 
5  invention  is  the  reaction  of  the  first  reaction  prod- 

uct,  said  alkoxide  with  a  sulfonyl  halide  compound 
to  form  a  sulfonate  ester.  Sulfonyl  halide  com- 
pounds  suitable  for  this  synthesis  process  can  be 
selected  from  the  group  consisting  of  alkyl  sulfonyl 

io  halides  and  aryl  sulfonyl  halides  wherein  the  sul- 
fonyl  halide  will  not  interfere  with  the  alkylation  in 
the  third  step.  For  the  purpose  of  this  specification 
and  claims,  alkyl  sulfonyl  halides  shall  also  include 
triflates  including,  but  not  limited  to, 

is  trifluoromethanesulfonyl  halides.  Preferred  sulfonyl 
halide  compounds  include  those  selected  from  the 
group  consisting  of  p-toluenosulfonyl  halides,  p- 
and  o-toluenesulfonyl  halides,  trifluoromethane  sul- 
fonyl  halide,  methanesulfonyl  halide,  and  benzene 

20  sulfonyl  halide.  The  halides  which  can  be  used  in 
sulfonyl  halide  compounds  are  selected  from  the 
group  consisting  of  chloride  and  bromide.  The 
most  preferred  sulfonyl  halide  compounds  are  p- 
toluenesulfonyl  chloride  and  benzene  sulfonyl  chlo- 

25  ride. 
The  reaction  of  the  first  reaction  product,  alkox- 

ide  with  the  sulfonyl  halide  compound  to  form  the 
sulfonate  ester,  can  take  place  under  a  wide  variety 
of  reaction  conditions.  Generally  the  reaction  tem- 

30  perature  will  be  in  the  range  of  0  to  70  °  C.  Prefer- 
ably  the  reaction  temperature  is  in  the  range  of  30 
to  60  °  C.  In  this  step  of  the  process  of  the  present 
invention,  pressure  is  generally  not  critical,  but  will 
generally  be  in  the  range  of  0  to  13.8  MPa  gauge 

35  (0  to  2,000  psig).  Preferably  the  pressure  is  in  the 
range  of  6.9  to  173  kPa  gauge  (1  to  25  psig). 

The  time  of  reaction  for  reacting  sulfonyl  halide 
compound  with  a  first  reaction  product  to  form  a 
sulfonate  ester  will  depend  upon  the  desired  de- 

40  gree  of  conversion,  the  reaction  temperature  and 
concentration  of  sulfonyl  halide  and  alkoxide,  but 
will  generally  be  that  time  needed  for  the  reaction 
to  reach  substantial  completion  before  the  next 
step  is  begun  in  the  range  of  1  hour.  Preferably  the 

45  reaction  time  is  in  the  range  of  1  to  24  hours. 
The  third  step  in  this  synthesis  process  is  the 

reaction  of  the  second  reaction  product  with  an 
alkylmagnesium  compound  and  a  cuprous  salt  as 
an  alkylating  catalyst,  to  form  a  third  reaction  prod- 

50  uct  comprising  a  cis-olefin.  The  alkylmagnesium 
compound  may  be  selected  from  the  group  con- 
sisting  of  dialkylmagnesium  and  alkylmagnesium 
halide  wherein  the  halide  of  said  alkylmagnesium 
halide  is  selected  from  the  group  consisting  of 

55  iodide,  bromide,  and  chloride.  Presently,  prefered 
for  the  practice  of  this  process  are  alkylmagnesium 
halides  selected  from  the  group  consisting  of  alkyl- 
magnesium  bromide  and  alkylmagnesium  chloride. 

3 
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The  alkylmagnesium  compounds  suitable  for  the 
practice  of  this  invention  can  be  synthesized  by 
those  skilled  in  the  art  using  any  appropriate  syn- 
thesis  technique. 

The  alkylmagnesium  compound  used  must  be 
selected  to  result  in  the  appropriate  alkyl  group 
being  transferred  to  the  sulfonate  ester.  For  exam- 
ple,  if  cis-oleyl  alcohol  were  to  be  reacted  by  the 
present  invention  to  cis-9-tricosene,  an  n-pentyl- 
magnesium  compound  such  as  those  selected 
from  the  group  consisting  of  n-pentylmagnesium 
chloride,  n-pentylmagnesium  bromide,  and  n-pen- 
tylmagnesium  iodide  would  be  employed  as  the 
alkylmagnesium  halide  to  alkylate  the  sulfonate  es- 
ter  of  oleyl  alcohol.  The  prefered  alkylmagnesium 
halide  for  the  alkylation  of  oleyl  alcohol  to  cis-9- 
tricosene  is  n-pentylmagnesium  chloride. 

A  wide  variety  of  alkylation  catalysts  are  ca- 
pable  of  promoting  the  alkylation  of  the  sulfonate 
ester  with  the  alkylmagnesium  compound.  The 
present  invention  is  not  limited  to  the  use  of  a 
specific  alkylation  catalyst  but  any  alkylation  cata- 
lyst  that  will  promote  the  alkylation  of  the  sulfonate 
ester  with  alkylmagnesium  compound  so  as  to  pro- 
duce  cis-olefins  can  be  used.  Suitable  alkylation 
catalysts  include  cuprous  salts  selected  from  the 
group  consisting  of  cuprous  bromide,  cuprous  chlo- 
ride,  cuprous  iodide,  and  dilithium  cuprous  tetra- 
chloride.  The  preferred  cuprous  salt  is  cuprous 
bromide. 

The  alkylation  catalyst  can  be  employed  in  any 
suitable  amount  that  will  facilitate  the  alkylation  of 
the  sulfonate  ester  with  the  alkylmagnesium  com- 
pound  so  as  to  produce  cis-olefin.  Generally  the 
ratio  of  the  moles  of  sulfonate  ester  to  the  moles  of 
alkylation  catalyst  is  in  the  range  of  1:1  to  1:.005. 
Preferably  the  ratio  is  in  the  range  of  1:.01  to  1:.05. 

Although  the  second  reaction  product,  said  sul- 
fonate  ester  and  the  alkylmagnesium  compound 
can  be  reacted  together  in  about  any  the 
stoichiometric  ratio  of  sulfonate  ester  to  alkylmag- 
nesium  compound  will  generally  be  in  the  range  of 
10:1  to  1:10,  and  preferably  the  ratio  is  in  the  range 
of  1:1  to  1:2. 

The  alkylation  of  sulfonate  ester  with  alkylmag- 
nesium  halide  and  cuprous  salt  alkylating  catalyst 
can  take  place  under  a  variety  of  reaction  con- 
ditions.  Generally  the  temperature  of  the  alkylation 
will  be  in  the  range  of  -70  to  10  °C.  Preferably  the 
temperature  is  in  the  range  of  -30  to  10  °C,  and 
most  preferably  in  the  range  of  -10  to  5°  C.  In  this 
alkylation  step,  pressure  is  not  critical,  but  will 
generally  be  in  the  range  of  0  to  13.8  MPa  gauge 
(0  to  2,000  psig).  Preferably  the  pressure  is  in  the 
range  of  0.7  to  1725  kPa  gauge  (0.1  to  250  psig), 
and  most  preferably  in  the  range  of  6.9  to  173  kPa 
gauge  (1  to  25  psig). 

The  time  of  the  alkylation  of  sulfonate  ester 
with  alkylmagnesium  compound  will  depend  upon 
the  desired  degree  of  conversion,  the  reaction  tem- 
perature  and  concentration  of  sulfonate  ester  to 

5  alkylmagnesium  compound,  and  the  alkylation 
catalyst  utilized,  but  will  generally  depend  on  the 
speed  at  which  the  three  reaction  components  of 
this  step  can  be  mixed  while  still  keeping  the 
reaction  mixture  within  the  recommended  tempera- 

io  ture  ranges.  Preferably,  the  time  is  in  the  range  of 
1  minute  to  360  minutes,  most  preferably  in  the 
range  of  5  minutes  to  120  minutes. 

The  preceeding  three  step  processes  will  take 
place  in  a  wide  variety  of  organic  solvents.  Gen- 

15  erally  any  organic  solvent  in  which  the  reactants 
are  soluble  will  be  suitable.  Preferably  ethers  such 
as  tetrahydrofuran  and  diethyl  ether  are  used  as 
solvents.  Currently  prefered  are  organic  solvents 
which  include,  but  are  not  limited  to,  organic  liquids 

20  selected  from  the  group  consisting  of  diethyl  ether, 
methylpropyl  ether,  ethylpropyl  ether,  2-methox- 
ylethyl  ether,  and  tetrahydrofuran. 

The  process  of  this  invention  is  performed  se- 
quentially  in  one  vessel.  Those  skilled  in  the  art  will 

25  recognize  that  the  reactants  should  be  utilized  in 
ratios  at  each  step  which  will  be  close  to  the 
stoichiometric  ratios,  thereby  avoiding  the  possibil- 
ity  of  side  reactions  which  could  interfere  with  the 
succeeding  step  in  this  process.  The  process  of 

30  this  invention  should  be  practiced  in  the  substantial 
absence  of  O2,  CO2,  and  water  to  avoid  inactivation 
of  the  alkylmagnesium  compound  of  the  third  step. 

The  third  reaction  product  will  be  predominate- 
ly  (>50%)  a  cis-olefin.  However,  it  may  be  desir- 

35  able  to  recover  this  compound  in  a  highly  purified 
form.  Prior  to  purification  of  the  third  reaction  prod- 
uct,  a  preliminary  work  up  would  be  performed, 
consisting  of  an  acid  wash  which  effects  a  phase 
separation,  followed  by  a  weak  or  diluted  base, 

40  which  effects  a  second  phase  separation.  The  third 
reaction  product  after  being  worked  up  must  be 
further  treated  by  either  a  second  wash  or  silica  gel 
chromatography.  The  second  wash  preferably  will 
consist  of  an  aqueous  methanol  solution:  one  part 

45  methanol  to  one  part  water  with  from  1  to  3  molar 
KOH  in  solution.  The  worked  up  third  reaction 
product  is  then  washed  with  the  previously  de- 
scribed  aqueous  KOH/methanol  solution  and  the 
organic  solution  is  rotor  evaporated  with  the  resi- 

50  due  containing  the  cis-olefin  then  being  recovered. 
The  preferred  method  of  recovery  is  distillation,  but 
other  methods  of  further  purification  or  recovery 
known  to  those  skilled  in  the  art  may  be  employed. 

The  following  example  is  provided  to  further 
55  illustrate  the  practice  of  the  present  invention. 

4 
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Example 

Synthesis  of  Cis-9-Tricosene 

A  12  I  flask  equipped  with  a  reflux  condenser, 
Firestone  valve,  mechanical  stirrer,  and  addition 
funnel  was  flushed  with  N2.  500  g  of  oleyl  alcohol 
and  1500  ml  of  tetrahydrofuran  were  added  to  the 
flask  and  the  reaction  mixture  was  cooled  to  0°C. 
1330  ml  of  n-butyllithium  (1.6  M  in  hexane)  was 
added  dropwise  while  maintaining  the  temperature 
below  5°C.  The  addition  of  butyllithium  was  com- 
pleted  in  approximately  45  min.  420.6  g  of  p- 
toluenesulfonyl  chloride  was  then  added  and  the 
temperature  was  increased  to  35-40  °C  using  a 
heating  mantle.  The  temperature  was  held  at  40  °  C 
for  3  hr.  The  reaction  mixture  was  then  cooled  to 
0°C  using  a  dry  ice/isopropanol  bath.  10  g  of 
cuprous  bromide  was  added  followed  by  the  drop- 
wise  addition  of  1120  ml  of  n-pentylmagnesium 
bromide  (2.5  M  in  diethyl  ether).  This  addition  was 
completed  in  48  min  and  the  temperature  was 
maintained  near  0  °  C  during  this  time.  The  reaction 
mixture  was  stirred  for  1  hr  following  the  addition  of 
n-pentylmagnesium  bromide,  then  warmed  to  room 
temperature  and  held  overnight  under  N2.  6.5  I  of  4 
M  HCI  was  added  followed  by  phase  separation. 
The  organic  phase  was  washed  with  3  I  of  satu- 
rated  sodium  bicarbonate  solution,  followed  by  2 
volumes  of  a  1  M  KOH/MeOH  solution  (an  aqueous 
KOH/MeOH  solution  was  prepared  by  mixing  one 
part  of  methanol  and  one  part  of  water,  with  a  final 
KOH  concentration  of  1  M)  The  aqueous  phase  is 
then  decanted.  The  organic  solvent  was  removed 
by  rotor  evaporation  and  the  residue  distilled  at  0.1 
mm  Hg  vacuum.  The  distilled  yield  based  on  pure 
oleyl  alcohol  was  92.3%,  with  the  final  product 
containing  75%  cis  isomer. 

Claims 

1.  A  process  for  the  synthesis  of  a  cis-olefin  from 
a  cis-olefinic  alcohol  comprising  the  following 
steps  being  carried  out  in  an  organic  solvent: 

(a)  reacting  a  cis-olefinic  alcohol  with  a 
source  of  alkali  metal  ion  selected  from 
lithium  and  sodium  ions  to  form  a  first  reac- 
tion  product 
(b)  reacting  said  first  reaction  product  with  a 
sulfonyl  halide  selected  from  alkyl  and  aryl 
sulfonyl  chlorides  and  bromides  to  form  a 
second  reaction  product,  and 
(c)  then  reacting  said  second  reaction  prod- 
uct  with  a  cuprous  salt  and  an  alkylmag- 
nesium  compound  selected  from  dialkyl- 
magnesium  and  alkylmagnesium  halides  se- 
lected  from  iodides,  bromides  and  chlorides 
to  form  a  third  reaction  product  comprising 

said  cis-olefin,  wherein  all  steps  (a),  (b)  and 
(c)  are  performed  in  one  reaction  vessel 
(one  pot  process). 

5  2.  The  process  of  claim  1  wherein  the  alkali  metal 
source  is  selected  from  sodium  metal,  lithium 
metal,  alkyllithium,  aryllithium,  alkylsodium  and 
arylsodium. 

io  3.  The  process  of  claim  2  wherein  said  alkyl- 
lithium  is  selected  from  phenyllithium,  butyl- 
lithium  and  methyllithium,  and  preferably  is  n- 
butyllithium. 

is  4.  The  process  of  any  of  the  preceding  claims 
wherein  said  sulfonyl  halide  is  selected  from  p- 
toluenesulfonyl  halide,  o-  and  p-toluenesulfonyl 
halide,  methylsulfonyl  halide,  trifluoromethane 
sulfonyl  halide  and  benzene  sulfonyl  halide, 

20  and  preferably  is  p-toluenesulfonyl  chloride. 

5.  The  process  of  any  of  the  preceding  claims 
wherein  the  alkylmagnesium  compound  is  an 
alkylmagnesium  halide,  and  preferably  is  n- 

25  pentylmagnesium  bromide. 

6.  The  process  of  any  of  the  preceding  claims 
wherein  the  cuprous  salt  is  selected  from  cupr- 
ous  bromide,  cuprous  idodide,  cuprous  chlo- 

30  ride,  cuprous  cyanide  and  dilithium  cuprous 
tetrachloride,  and  preferably  is  cuprous  bro- 
mide. 

7.  The  process  of  any  of  the  preceding  claims 
35  wherein  step  (a)  is  performed  at  a  temperature 

from  -70  to  50  °  C. 

8.  The  process  of  any  of  the  preceding  claims 
wherein  step  (b)  is  performed  at  a  temperature 

40  from  0  to  70  °  C. 

9.  The  process  of  any  of  the  preceding  claims 
wherein  step  (c)  is  performed  at  a  temperature 
from  -70  to  10  °C. 

45 
10.  The  process  of  any  of  the  preceding  claims 

wherein  said  organic  solvent  is  selected  from 
diethylether,  methylpropyl  ether,  ethylpropyl 
ether,  2-methoxyethyl  ether  and 

50  tetrahydrofuran,  and  preferably  is 
tetrahydrofuran. 

11.  The  process  of  any  of  the  preceding  claims 
wherein  said  cis-olefinic  alcohol  in  step  (a)  is 

55  cis-oleyl  alcohol  and  said  cis-olefin  in  step  (c) 
is  cis-9-tricosene. 

5 
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Patentanspruche 

1.  Verfahren  zur  Herstellung  eines  cis-Olefins  aus 
einem  cis-olefinischen  Alkohol,  umfassend  die 
folgenden,  in  einem  organischen  Losungsmittel 
durchgefuhrten,  Stufen: 

(a)  Umsetzen  eines  cis-olefinischen  Alko- 
hols  mit  einer  Alkalimetallionenquelle,  aus- 
gewahlt  aus  Lithium-  und  Natriumionen,  un- 
ter  Bildung  eines  ersten  Reaktionsprodukts, 
(b)  Umsetzen  des  ersten  Reaktionsprodukts 
mit  einem  Sulfonylhalogenid,  ausgewahlt 
aus  Alkyl-  und  Arylsulfonylchloriden  und 
-bromiden,  unter  Bildung  eines  zweiten  Re- 
aktionsprodukts  und 
(c)  anschlieBendes  Umsetzen  des  zweiten 
Reaktionsprodukts  mit  einem  Kupfer(l)-salz 
und  einer  Alkylmagnesiumverbindung,  aus- 
gewahlt  unter  Dialkylmagnesium  und  Alkyl- 
magnesiumhalogeniden,  die  aus  lodiden, 
Bromiden  und  Chloriden  ausgewahlt  sind, 
unter  Bildung  eines  dritten,  das  cis-Olefin 
enthaltenden  Reaktionsprodukts, 

wobei  alle  Schritte  (a),  (b)  und  (c)  in 
einem  einzigen  ReaktionsgefaB  (Eintopfre- 
aktion)  durchgefuhrt  werden. 

7.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  die  Stufe  (a)  bei  einer  Tempe- 
ratur  von  -70  bis  50  °C  durchgefuhrt  wird. 

5  8.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  die  Stufe  (b)  bei  einer  Tempe- 
ratur  von  0  bis  70  °  C  durchgefuhrt  wird. 

9.  Verfahren  nach  einem  der  vorstehenden  An- 
io  spruche,  wobei  die  Stufe  (c)  bei  einer  Tempe- 

ratur  von  -70  bis  10  °C  durchgefuhrt  wird. 

10.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  das  organische  Losungsmittel 

is  aus  Diethylether,  Methylpropylether,  Ethylpro- 
pylether,  2-Methoxyethylether  und  Tetrahydro- 
furan  ausgewahlt  wird,  wobei  Tetrahydrofuran 
bevorzugt  ist. 

20  11.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  es  sich  beim  cis-olefinischen 
Alkohol  in  Stufe  (a)  urn  cis-Oleylalkohol  und 
beim  cis-Olefin  in  Stufe  (c)  urn  cis-9-Tricosen 
handelt. 

25 
Revendicatlons 

2.  Verfahren  nach  Anspruch  1,  wobei  die  Alkali- 
metallquelle  aus  Natriummetall,  Lithiummetall, 
Alkyllithium,  Aryllithium,  Alkylnatrium  und  Aryl-  30 
natrium  ausgewahlt  wird. 

3.  Verfahren  nach  Anspruch  2,  wobei  das  Alkyllit- 
hium  aus  Phenyllithium,  Butyllithium  und  Me- 
thyllithium  ausgewahlt  wird,  wobei  n-Butyllithi-  35 
urn  bevorzugt  ist. 

4.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  das  Sulfonylhalogenid  aus  p- 
Toluolsulfonylhalogenid,  o-  und  p-Toluolsulfo-  40 
nylhalogenid,  Methylsulfonylhalogenid,  Trifluor- 
methansulfonylhalogenid  und  Benzolsulfonyl- 
halogenid  ausgewahlt  wird,  wobei  p-Toluolsul- 
fonylchlorid  bevorzugt  ist. 

45 
5.  Verfahren  nach  einem  der  vorstehenden  An- 

spruche,  wobei  es  sich  bei  der  Alkylmagnesi- 
umverbindung  urn  ein  Alkylmagnesiumhaloge- 
nid  handelt,  vorzugsweise  urn  n-Pentylmagne- 
siumbromid.  50 

6.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  das  Kupfer(l)-salz  aus  Kupfer- 
(l)-bromid,  Kupfer(l)-iodid,  Kupfer(l)-chlorid, 
Kupfer(l)-cyanid  und  Dilithiumkupfertetrachlorid 
ausgewahlt  wird,  wobei  Kupfer(l)-bromid  bevor- 
zugt  ist. 

1.  Un  procede  pour  la  synthese  d'une  cis-olefine 
a  partir  d'un  alcool  cis-olefinique  comprenant 

30  les  etapes  suivantes  qui  sont  mises  en  oeuvre 
dans  un  solvant  organique  et  qui  consistent  : 

(a)  a  faire  reagir  un  alcool  cis-olefinique 
avec  une  source  d'ions  de  metal  alcalin 
choisis  parmi  les  ions  lithium  et  sodium 

35  pour  former  un  premier  produit  reactionnel, 
(b)  a  faire  reagir  ledit  premier  produit  reac- 
tionnel  avec  un  halogenure  de  sulfonyle 
choisi  parmi  les  chlorures  et  les  bromures 
d'alkyle  et  d'aryl-sulfonyle  pour  former  un 

40  deuxieme  produit  reactionnel,  et 
(c)  a  faire  reagir  ensuite  ledit  deuxieme 
produit  reactionnel  avec  un  sel  cuivreux  et 
un  compose  d'alkyl-magnesium  choisi  par- 
mi  le  dialkyl-magnesium  et  les  halogenures 

45  d'alkyl-magnesium  choisis  parmi  les  iodu- 
res,  bromures  et  chlorures  pour  former  un 
troisieme  produit  reactionnel  comprenant  la- 
dite  cis-olefine, 

dans  lequel  toutes  les  etapes  (a),  (b)  et 
50  (c)  sont  mises  en  oeuvre  dans  un  seul  reci- 

pient  de  reaction  (procede  a  un  pot). 

2.  Le  procede  selon  la  revendication  1,  dans  le- 
quel  la  source  de  metal  alcalin  est  choisie 

55  parmi  le  metal  sodium,  le  metal  lithium,  un 
alkyl-lithium,  un  aryl-lithium,  un  alkyl-sodium  et 
un  aryl-sodium. 

6 
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3.  Le  procede  selon  la  revendication  2,  dans  le- 
quel  ledit  alkyl-lithium  est  choisi  parmi  un  phe- 
nyl-lithium,  un  butyl-lithium  et  un  methyl-li- 
thium  et  est,  de  preference,  un  n-butyl-lithium. 

5 
4.  Le  procede  selon  I'une  quelconque  des  reven- 

dications  precedentes,  dans  lequel  ledit  halo- 
genure  de  sulfonyle  est  choisi  parmi  un  halo- 
genure  de  p-toluene-sulfonyle,  un  halogenure 
de  o-et  de  p-toluene-sulfonyle,  un  halogenure  10 
de  methyl-sulfonyle,  unhalogenure  de  trifluoro- 
methane-sulfonyle  et  un  halogenure  de  benze- 
ne-sulfonyle  et  est,  de  preference,  le  chlorure 
de  p-toluene-sulfonyle. 

75 
5.  Le  procede  selon  I'une  quelconque  des  reven- 

dications  precedentes,  dans  lequel  le  compose 
d'alkyl-magnesium  est  un  halogenure  d'alkyl- 
magnesium  et  est,  de  preference,  le  bromure 
de  n-pentyl-magnesium.  20 

6.  Le  procede  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  lequel,  le  sel  cui- 
vreux  est  choisi  parmi  le  bromure  cuivreux, 
I'iodure  cuivreux,  le  chlorure  cuivreux,  le  cya-  25 
nure  cuivreux  et  le  tetrachlorure  de  dilithium 
cuivreux  et  est,  de  preference,  le  bromure  cui- 
vreux. 

7.  Le  procede  selon  I'une  quelconque  des  reven-  30 
dications  precedentes,  dans  lequel  I'etape  (a) 
est  realisee  a  une  temperature  de  -  70  a 
50  °C. 

8.  Le  procede  selon  I'une  quelconque  des  reven-  35 
dications  precedentes,  dans  lequel  I'etape  (b) 
est  realisee  a  une  temperature  de  0  a  70  0  C. 

9.  Le  procede  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  lequel  I'etape  (c)  40 
est  realisee  a  une  temperature  de  -  70  a 
10°C. 

10.  Le  procede  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  lequel,  ledit  sol-  45 
vant  organique  est  choisi  parmi  Tether  diethyli- 
que,  Tether  methylpropylique,  Tether  ethylpro- 
pylique,  Tether  2-methoxyethylique  et  le  tetra- 
hydrofurane  et  est,  de  preference,  le  tetrahy- 
drofurane.  50 

11.  Le  procede  selon  Tune  quelconque  des  reven- 
dications  precedentes,  dans  lequel  ledit  alcool 
cis-olefinique  dans  I'etape  (a)  est  Talcool  cis- 
oleylique  et  ladite  cis-olefine  dans  I'etape  (c)  55 
est  le  cis-9-tricosene. 
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