
4                                  925,723                        EXAMPLE
17                             EXAMPLE 22            6,14 - endoEtheno - 7
- (2 - hydroxy-    6,14 - endoEtheno - 7 - (2 - hydroxy-  65          2 -
heptyt) - tetrahydrothebaine. 10 parts of  2 - decyl) - tetrahydrothebaine.
This was pre-          6,14 - endoetheno - 7 - acetyltetrahydro-  pared as
described in Example 17 from  10      5  thebaine  was extracted  from  a
Soxhlet  parts of 6,14 - endoetheno - 7 - acetyltetra-          extractor
into a boiling stirred solution of n-  hydrothebaine, 1.67 parts of
magnesium and  5          amylmagnesium  iodide, prepared from  1.67  13.5
parts of 1 - bromo - octane. The a-  70          parts of magnesium  and
10:7 parts of n-  isomer had m.p. 79[err]C. and gave a hydro-
amylbromide. The mixture was stirred and  chloride m.p. 262[err]C.; the
[err]-isomer did not      10  heated under reflux for a further period of
crystallise.                                4          one hour, after
which it was cooled and             EXAMPLE 23          shaken with dilute
acetic acid until the aqueous    6,14 - endoEtheno - 7 - (1 - hydroxy-  75
layer remained permanently acid, in order to  1 - cyclopentyl - 1 - ethyl)
- tetrahydro-          separate basic material from  any excess of
thebaine. This was prepared as described in      15  amyl bromide.  The
acid layer was made  Example 17 from 10 parts of 6,14 - endo-
alkaline with ammonia and the base extracted  etheno - 7 -
acetyltetrahydrothebaine, 1.67          with ether. The ether layer was
separated,  parts of magnesium  and 10.5 parts of 1- 80          dried and
evaporated, leaving a viscous gum   bromocyclopentane. The a - isomer had
m.p.          that on trituration with methanol afforded  86[err]C. and
gave a hydrochloride m.p. 240[err]C.      20  the a - isomer m.p.
103[err]C., hydrochloride  The [err] - isomer did not crystallise.
m.p. 250[err]C. The [err] - isomer, obtained from               EXAMPLE 24
the methanol solution failed to crystallise.  6,14 - endoEtheno - 7 - (1 -
hydroxy-  85                                                 1 - cyclohexyl
- 1 - ethyl) - tetrahydrothebaine.                       EXAMPLE 18
This was prepared as described in Example            6,14 - endoEtheno - 7
- (2 - hydroxy-  17 from 10 parts of 6,14 - endoetheno - 7-      25  5 -
methyl - 2 - hexyl) - tetrahydrothebaine.  acetyltetrahydrothebaine, 1.67
parts of mag-          This was obtained by the method of Example  nesium
and 9.7 parts of 1 - chlorocyclo- 90          17 from 10 parts of 6,14 -
endoetheno - 7-  hexane. The a - isomer had m.p. 201[err]C
acetyltetrahydrothebaine, 1.67 parts of mag-  hydrochloride 208[err]C. and
the [err] - isomer m.p.          nesium and 10.7 parts of 1 - bromo - 3-
172[err]C., hydrochloride 183[err]C.      30  methylbutane (isoamyl
bromide).  The a-             EXAMPLE 25 isomer had m.p. 126[err]C., its
hydrochloride    6,14 - endoEtheno - 7 - (2 - hydroxy-  95          m.p.
258[err]C., the [err] - isomer m.p. 80[err]C. and  1 - phenyl - 2 - propyl)
- tetrahydrothebaine.          its hydrochloride 190[err]C.
-This base was obtained as described in
Example 17 from 10 parts of 6,14 - endo-                       EXAMPLE 19
etheno - 7 - acetyltetrahydrothebaine, 1.68      35   6,14 - endoEtheno - 7
- (2 - hydroxy-  parts of magnesium and 12 parts of benzyl 100 



3,3 - dimethyl - 2 - pentyl) - tetrahydro-  bromide. The a - isomer had
m.p. 187[err]C.;         thebaine. This was obtained by the method  the
[err] - isomer failed to crystallise.         described in Example 17 from
10 parts of           EXAMPLE 26         6,14 - endoetheno - 7 - [err]
6,14   endoEtheno - 7 - (2 - hydroxy-      40  [err], 1.67 parts of
magnesium and 13.5  1 - p - methoxyphenyl - 2 - propyl) - tetra- 105
parts of 2 - iodo - 2 - methylbutane. The  hydrothebaine.  This was
prepared as des-         isomers were non-crystalline and separation
cribed in Example 17 from 10 parts of 6,14-         was not effected.
endoetheno - 7 - acetyltetrahydrothebaine,                       EXAMPLE 20
1.67 parts of magnesium and 12 parts of p-     45   6,14 - endoEtheno - 7 -
(2 - hydroxy-  methoxybenzylchloride. The a - isomer had 110         2 -
octyl) - tetrahydrothebaine. This was pre-  m.p. 117[err]C; hydrochloride
m.p. 240[err]C.; the         pared as described in Example 17 from  10
[err] - isomer had m.p. 99[err]C., (hydrochloride         parts of 6,14 -
endoetheno - 7 - acetyltetra-  was not crystalline).         hydrothebaine,
1.67 parts of magnesium and          EXAMPLE 27     50  11.5 parts of 1 -
bromohexane. The [err]-isomer    6,14 - endoEtheno - 7 - (3 - hydroxy- 115
had m.p. 65[err]C. and gave a hydrochloride  1 - phenyl - 3 - butyl) -
tetrahydrothebaine.         m.p. 270[err]C.; the [err]-isomer was not
crystal-  This was prepared as described in Example         line.
17 from 10 parts of 6,14 - endoetheno - 7-                      EXAMPLE 21
acetyltetrahydrothebaine, 1.67 parts of mag-     55   6,14 - endoEtheno - 7
- (2 - hydroxy-  nesium  and 12.8 parts of 2 - phenylethyl 120         2 -
nonyl) - tetrahydrothebaine. This was pre-  bromide. The a - isomer had
m.p. 145[err]C.,         pared as in Example 17 from  10 parts of
hydrochloride m.p. 236[err]C.; the [err] - isomer         6,14 - endoetheno
- 7 - acetyltetrahydro-  had m.p. 92[err]C., hydrochloride m.p. 180[err]C.,
thebaine, 1.67 parts of magnesium and 12.2          EXAMPLE 28     60
parts of 1 - bromoheptane. Both a and [err]-    6,14 - endoEtheno - 7 - (4
- hydroxy- 125         isomers were non-crystalline but the a-isomer  1 -
phenyl - 4 - pentyl) - tetrahydrothebaine.         afforded  a crystalline
hydrochloride  m.p.  This was prepared as described in Example
245[err]C.                             17 from 10 parts of 6,14 -
endoetheno - 7 -
925,723                               5  acetyltetrahydrothebaine, 1.67
parts of mag-  Example 17 from  10 parts of 6,14 - endo-  60 nesium  and
13.7 parts of 1 - bromo - 3-  etheno - 7 - acetyltetrahydrothebaine  1.67
phenylpropane.  The [err] - isomer had m.p.  parts of magnesium  and 13.4
parts of 1- 117[err]C., hydrochloride 248[err]C.; the [err] - isomer  bromo
- 3 - tetrahydrofurylpropane. The [err]- 



5  had m.p. 94[err]C., hydrochloride 235[err]C.        isomer had m.p.
128[err]C., hydrochloride m.p. 185[err]C.; the [err] - isomer failed to
crystallise.  65 EXAMPLE 29 6,14 - endoEtheno - 7 - (4 - hydroxy-
EXAMPLE 35                  4 - pent- I - enyl) - tetrahydrothebaine. This
6,14 - endoEtheno - 7 - (1 - hydroxy-                  was prepared as
described in  Example  17   1 - phenyl - 1 - ethyl) - tetraydrothebaine.
10  from 10 parts of 6,14 - [err] - 7 - acetyl-  (a) This was prepared by
the method of  tetrahydrothebaine, 1.67 parts of magnesium   Example 17
from  10 parts of 6,14 - endo-  70  and 8.5 parts of allyl bromide. The a -
isomer  etheno - 7 - acetyltetrahydrothebaine, 1.67  had m.p. 160[err]C.,
hydrochloride m.p. 260[err]C.  parts of magnesium and 11.0 parts of bromo-
and the [err] - isomer m.p. 126[err]C., (hydro-  benzene. The a - isomer
had m.p. 254[err]C.,  15  chloride was not crystalline).
hydrochloride m.p. 194[err]C.; the minor [err]-  isomer had m.p.
208[err]C., hydrochloride m.p.  75  EXAMPLE 30              230[err]C.
6,14 - endoEtheno - 7 - (3 - hydroxy-  (b) The bases were also prepared
according                  I- phenyl - 3 - but -1 - enyl) - tetrahydro-  to
Example 10 (a) from  10 parts of 6,14-  thebaine. This base was prepared as
described   endoethene - 7 - benzoyltetrahydrothebaine,              20  in
Example 17 from 10 parts of 6,14 - endo-  1.44 parts of magnesium  and 9.9
parts of  80 ctheno - 7 - acetyltetrahydrothebaine, 1.67   methyl iodide.
In this reaction the major   parts of magnesium  and 12.7 parts of [err]-
product was the [err] - isomer, the a - isomer   styryl bromide. The a -
isomer had m.p.  being the minor product.   92[err]C., hydrochloride
248[err]C., the minor [err]-   25  isomer failed to crystallise.
EXAMPLE 36                  6,14 - endoEtheno - 7 - (3 - hydroxy-  85
EXAMPLE 31              3 - pentyl) - tetrahydrothebaine. This was
6,14 - endoEtheno - 7 - (1 - ethoxy-  prepared essentially as described in
Example'       4 - hydroxy - 4 - pentyl) - tetrahydrothebaine.  10 (b) from
10 parts of 6,14 - endoetheno-                  This was prepared as
described in Example  7 - ethoxycarbonyltetrahydrothebaine, 2.30  30  17
from  10 parts of 6,14 - endoetheno - 7-  parts of magnesium and 10.5 parts
of ethyl 90  acetyltetrahydrothebaine, 1.67 parts of mag-  bromide. Removal
of the ether left a viscous  nesium  and 8.5 parts of 1 - chloro - 3-  gum
that crystallised in part on trituration  ethoxypropane. The a - isomer had
m.p.  with methanol. The crystalline material was  107[err]C, hydrochloride
248[err]C. The minor [err]-  collected and recrystallised  from  methanol
35  isomer failed to crystallise.                when the base was obtained
as white prisms  95
m.p. 152[err]C., bitartrate 130[err]C                              EXAMPLE
32  6,14 - endoEtheno - 7 - (5 - hydroxy-                     EXAMPLE 37
1 - phenoxy - hexyl) - tetrahydrothebaine. This    6,14 - endoEtheno - 7 -
(4 - hydroxy-   was prepared as described in Example 17 from   4 - heptyl)
- tetrahydrothebaine. This was              40  10 parts of 6,14 -
endoetheno - 7 - acetyltetra-  prepared essentially as in Example 10 (b)
from  100                  hydrothebaine, 1.67 parts of magnesium and   10
parts of 6,14 - endoetheno - 7 - ethoxy-  16.0 parts of 1 - bromo - 4 -
phenoxybutane.  carbonyltetrahydrothebaine, 2.30 parts of mag-
The [err] - isomer had m.p. 221[err]C., hydrochloride  nesium  and 16.3
parts of 1 - iodopropane. 



m.p. 260[err]C., the [err] - isomer had m.p. 116[err]C.,  Trituration with
methanol of the residue after              45  hydrohloride m.p. 240[err]C.
evaporation of the ether afforded the base  105
m.p.  209[err]C.  On  recrystallisation  from   EXAMPLE 33
aqueous 2 - ethoxyethanol; the bitartrate had   6,14 - endoEtheno - 7 - (2-
hydroxy-  m.p. 186[err]C.   l - tetrahydrofuryl - 2- propyl) - tetrahydro-
EXAMPLE 38   thebaine. This was prepared as described in    6,14 -
endoEtheno - 7 - (1 - hydroxy- 110               50  Example 17 from  10
parts of 6,14 - endo-  1 - phenyl - 1 - butyl) - tetrahydrothebaine.
etheno - 7 - acetyltetrahydrothebaine, 1.67   This was prepared as
described in Example   parts of magnesium and 11.5 parts of tetra-  17 from
10 parts of 6,14 - endoetheno - 7-     hydrofurfuryl bromide. The a -
isomer was  benzoyltetrahydrothebaine, 1.44 parts of mag-   crystallised
with great difficulty; it had m.p.  nesium  and 10.2 parts of 1 -
iodopropane. 115               55  140[err]C.; [err] - isomer failed to
crystallise.   The product had m.p. 177[err]C., hydrochloride
m.p. 210[err]C.  The second isomer was not   EXAMPLE 34
detected.   6,14 - endoEtheno - 7 - (4 - hydroxy-
EXAMPLE 39   1 - tetrahydrofuryl - 4 - pentyl) - tetrahydro-    6,14 -
endoEtheno - 7 - (cyclohexylphenyl- 120   thebaine. This was prepared as
described in  hydroxymethyl) - tetrahydrothebaine. This was
6                                     925,723       prepared as described
in Example 17 from   reacting a compound of the general formula      10
parts of 6,14 - endoetheno - 7 - benzoyl-      tetrahydrothebaine, 1.44
parts of magnesium      and 7.15 parts of chlorocyclohexane.  The   5  base
had m.p. 232[err]C. and the hydrochloride      m.p. 239[err]C.
EXAMPLE 40         6,14 - endoEtheno - 7  - (1 - hydroxy-
[err]      1,2 - diphenyl - I - ethyl) - tetrahydro-  10  thebaine. This
was prepared as described      in Example 17 from 10 parts of 6,14 - endo-
etheno - 7 - benzoyltetrahydrothebaine, 1.44 



parts of magnesium and 10.3 parts of benzyl      bromide. The base had m.p.
210[err]C. and the  15  hydrochloride m.p. 220[err]C.
EXAMPLE 41                  in which formula R[err] has the meaning defined
6,14 - endoEtheno - 7 - (1 - phenyl-  in claim 1 with a Grignard reagent or
organo-  55      1 - hydroxy - 1 - but - 3 - enyl) - tetra-  lithium
compound of the formula R[err]MgX or      hydrothebaine. This was prepared
as des-  R2Li in which R[err] has the meaning defined  20  cribed in
Example 17 from 10 parts of 6,14-  in claim I and X represents a halogen
atom      endoetheno - 7 - benzoyltetrahydrothebaine,  or reducing a
compound  of the general      1.44 parts of magnesium  and 7.3 parts of
formula                                   60      allyl bromide. The base
had m.p. 198[err]C.,      hydrochloride m.p. 210[err]C.  25    WHAT WE
CLAIM IS:-                                          [err]        1.
Compounds of the general formula                           in which formula
R[err] has the meaning defined                            in claim  1 or
reacting a compound of this
second formula with a Grignard reagent or
organolithium  compound  of the  formula 65
R[err]MgX or R[err]Li in which R[err] has the meaning
defined in claim 1 (excluding hydrogen) and      in which formula R[err]
represents a hydrogen  X is a halogen atom.      atom, an alkyl or alkenyl
group containing up  9. A process as claimed in claim 8 wherein 30 to 3
carbon atoms, or an aryl group, and R[err]  the reduction is carried out
with sodium boro-  70     represents an alicyclic group containing 5, 6 or
hydride, lithium aluminium hydride, alumin-     7 carbon atoms, or an alkyl
or alkenyl group  ium isopropoxide or sodium amalgam.     containing up to
8 carbon atoms which group  10. A modification of the process claimed
may be substituted on carbon atoms 1 to 5  in claim 8 for the preparation
of compounds 35  by an alicyclic, aryl, alkoxy or aryloxy group  as claimed
in claim  1 in which R[err] has the  75     or by a heterocyclic group
containing oxygen.  same meaning as R[err] wherein a compound of       2.
Salts of the compounds claimed in claim  the general formula     1 with
pharmaceutically acceptable acids.       3. 6,14 - endoEtheno - 7 - (2 -
hydroxy-            [err] 40  2 - pentyl) - tetrahydrothebaine.       4.
6,14 - endoEtheno - 7 - (2 - hydroxy- 



2- heptyl) - tetrahydrothebaine.       5. 6,14 - endoEtheno - 7 (2 -
hydroxy-       1- phenyl -2 -propyl)-tetrahydrothebaine. 45    6. 6,14 -
endoEtheno - 7 (3 - hydroxy-     1 - phenyl - 3 - butyl) -
tetrahydrothebaine.       7. 6,14 - endoEtheno - 7 - (4 - hydroxy-     1-
tetahydrofuryl - 4 - pentyl) - tetrahydro-     thebaine. 50    8. A process
for the production of com-  in which R is an alkyl group or an aryl group
pounds as claimed in claim 1 which comprises  is reacted with a Grignard
reagent or organo. 80            6
925,723   prepared as described in Example 17 from  reacting a compound of
the general formula   10 parts of 6,14 - endoetheno - 7 - benzoyl-
tetrahydrothebaine, 1.44 parts of magnesium   and 7.15 parts of
chlorocyclohexane.  The             [err] 5  base had m.p. 232[err]C. and
the hydrochloride    m.p. 239[err]C.                  EXAMPLE 40       6,14
- endoEtheno - 7 - (1 - hydroxy-     1,2 - diphenyl - 1 - ethyl) -
tetrahydro- 10  thebaine. This was prepared as described     in Example 17
from 10 parts of 6,14 - endo-     etheno - 7 - benzoyltetrahydrothebaine,
1.44     parts of magnesium and 10.3 parts of benzyl     bromide. The base
had m.p. 210[err]C. and the 15  hydrochloride m.p. 220[err]C.
EXAMPLE 41                  in which formula R[err] has the meaning defined
6,14 - endoEtheno - 7 - (1 - phenyl-  in claim 1 with a Grignard reagent or
organo-  55     1 - hydroxy - 1 - but - 3 - enyl) - tetra-  lithium
compound of the formula R2MgX or     hydrothebaine. This was prepared as
des-  R[err]Li in which R[err] has the meaning defined 20  cribed in
Example 17 from 10 parts of 6,14-  in claim 1 and X represents a halogen
atom     endoetheno - 7 - benzoyltetrahydrothebaine,  or reducing a
compound of the general     1.44 parts of magnesium  and 7.3 parts of
formula                                 60     allyl bromide. The base had
m.p. 198[err]C., 



hydrochloride m.p. 210[err]C. 25    WHAT WE CLAIM IS:
[err]        1. Compounds of the general formula
in which formula R[err] has the meaning defined                  in claim
1 or reacting a compound of this
second formula with a Grignard reagent or                      [err]
organolithium  compound  of the  formula  65
R[err]MgX or R[err]Li in which R[err] has the meaning
defined in claim 1 (excluding hydrogen) and      in which formula R[err]
represents a hydrogen  X is a halogen atom.      atom, an alkyl or alkenyl
group containing up    9. A process as claimed in claim 8 wherein  30 to 3
carbon atoms, or an aryl group, and R[err]  the reduction is carried out
with sodium boro- 70      represents an alicyclic group containing 5, 6 or
hydride, lithium aluminium hydride, alumin-      7 carbon atoms, or an
alkyl or alkenyl group  ium isopropoxide or sodium amalgam.      containing
up to 8 carbon atoms which group    10. A modification of the process
claimed      may be substituted on carbon atoms 1 to 5  in claim 8 for the
preparation of compounds  35  by an alicyclic, aryl, alkoxy or aryloxy
group  as claimed in claim 1 in which R[err] has the  75       or by a
heterocyclic group containing oxygen.  same meaning as R[err] wherein a
compound of         2. Salts of the compounds claimed in claim  the general
formula       1 with pharmaceutically acceptable acids.         3. 6,14 -
endoEtheno - 7 - (2 - hydroxy-        [err]   40  2 - pentyl) -
tetrahydrothebaine.         4. 6,14 - endoEtheno - 7 - (2 - hydroxy-
2 - heptyl) - tetrahydrothebaine.         5. 6,14 - endoEtheno - 7 (2 -
hydroxy-       1 - phenyl - 2 - propyl) - tetrahydrothebaine.   45    6.
6,14 - endoEtheno - 7 (3 - hydroxy-       1 - phenyl - 3 - butyl) -
tetrahydrothebaine.         7. 6,14 - endoEtheno - 7 - (4 - hydroxy-
1 - tetrahydrofuryl - 4 - pentyl) - tetrahydro-       thebaine.   50    8.
A process for the production of com-  in which R is an alkyl group or an
aryl group        pounds as claimed in claim 1 which comprises  is reacted
with a Grignard reagent or organo 80    



925,723                                    7  lithium compound of the
formula R[err]MgX or             ELKINGTON  & FIFE.                    R'Li
in which R[err] and X have the meanings            Chartered Patent Agents,
defined in claim 8.                          Bank Chambers, 329 High
Holbom,                      11. A process for the production of the
London, W.C.1.                5  compounds claimed in claim  1
substantially       Agents for the Applicants.                    as
described.                          Leamington Spa: Printed for Her
Majasty's Stationery Office, by the Courier Press
(Leamington) Ltd.-1963. Published by The Patent Office, 25 Southampton
Buildings,                                        London, W.C.2, from which
copies may be obtained.
ERRATA                                                    SPECIFICATION NO.
925,723                          Page 4, line 39, for
"actyltetrahydrotebaire"  read "acetyltetrahydrothebaine"
Page 5, line 10, for "endotheno" read "endoethefo"    


