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Filed 19 Aug. 1974 (62) Dividedout of No. 1483 352
(19) (31) Convention Application No. 390 035 (32) Filed 20 Aug. 1973 in
(33) United States of America (US) (44) Complete Specification published 17
Aug. 1977 (51) INT [err]  007C 49/76; C07D 207/20,295/10 (52) Index at
acceptance C2C  1342 1562 1626 200 201 204 215 21X 220 221 225 226 227 22Y
246 250 251 252 255 25Y 29X 29Y 30Y 313 314 31Y 338 339 351 355 35Y 386 40Y
440 442 445 561 56X 625 655 699 776 HF UL UN (72) Inventor EUGENE ERVIN
GALANTAY (54) PHENYL-ALKENONES (71)    We, SANDOZ  LTD., of 35
[err] in which n is 4 or 5, the 30 Lichtstrasse, 4002 Basle, Switzerland, a
Swiss  radical [err] Body Corporate do hereby declare the in-       the
radical [err] vention, for which we pray that a patent may   or a radical 5
be granted to us, and the method by which it is to be performed, to be
particularly         [err] described in and by the following state- ment:-
in which [err] is hydrogen or alkyl of 1  35 This invention relates to
phenyl-alkenones.  to 3 carbon atoms. 10    More particularly, this
invention provides compounds of formula IV,                     The
invention also provides a process for the production of compounds of
formula IV, characterised by treatment of a compound of [err] in which R
signifies hydrogen, fluorine, chlorine or 15       bromine, [err].
signifies alkyl of 1 to 3 carbon atoms,   in which R, [err] and Y are as
defined above, and Y signifies bromine, iodine, isobutyl, tert.  with a
strong protonating agent, in the pre- butyl, cylohexyl, cyclohexenyl, a
radical  sence of water. of formula II,        The process may suitably be
effected using  45 a strong protonating agent in the presence of water and
also in the presence of  hydrogen [err]             [err] acyloxy or [err]
alkoxy ions. Suitable                     e protonating agents include
mineral acids, such in which                                   as
hydrochloric, hydrobromic or sulphuric  50 R, is hydrogen, fluorine,
chlorine or bromine,  acid, and aromatic or lower aliphatic sul- or alkoxy
of 1 to 4 carbon atoms,     phonic acids: containing up  to 10 carbon
atoms, or a radical of formula III,  -       such as p-toluenesulphonic.
acid.. Suitable hydroxy, [err] acyloxy and [err] alkoxy anion contributing
agents, include [err]  alkanols such  55 as methanol, esters, such as ethyl
orthoformate, 25               -N                            and organic
acids and anhydrides, such as acetic acid or acetic anhydride. If
appropriate, [err]              an excess of such agents may be employed to
III    provide a reaction medium or, alternatively, 60 an inert organic
solvent may be used. The in which either [err] are the same or  process is
conveniently effected at a tempera- different and each signifies an alkyl
radi-  ture of from 10 to 100 degree C, preferably 15 cal of 1 to 3 carbon
atoms,           to 35 degree  C When hydrochloric acid or hydro- or [err]
together signify the radical  bromic acid is employed, a mixture of the  65
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2 desired compound of formula IV, and. the   2 - (p - cycohexyl - m -
chlorophenyl) - 2- corresponding 4-substituted phenyl-4-alkyl-2-    penten
- 4 - one, chloro- (or bromo)-1,3-butadiene may be   2- (p -
isobutylphenyl) - 2 - penten - 4 - one, 65 formed. Such products may be
separated in   4 - (p - biphenylyl) - 3 - hepten - 2 - one, 5
conventional manner.                      2. - [p - (1' -
cyclohexenyl)phenyl] - 2- The resulting compounds of formula IV may
penten - 4 - one, be isolated and purified using conventional  2 - (p -
morpholinophenyl) - 2 - penten - 4- techniques.
one, hydrochloride form,.              70 The compounds of formula V are
either  2 - [p - (N - methylpiperazinyl)phenyl] -2- 10   known or may be
produced in conventional   . penten - 4 - one, hydrochloride form, manner
from available materials.           2 - [p - (3 -pyrrolin - 1 yl)phenyl] -
2- The compounds of formula IV  exist as       penten - 4 - one, and all
substantially in geometric isomers and may be produced in  trans form.
75 the form of.cis or trans isomers or in the 15  form of isomeric mixtures
which may, if de-    WHATWECLAIMIS:- sired, be separated in conventional
manner    1. A process for the production of a corn- into individual
isomers. Compounds of formula  pound of formula IV, IV  substantially or
predominantly in trans form  result directly from  the process de-        .
20  scribed above. Other forms may be produced
[err] by conventional methods, for example by stereospecific synthesis from
available mater- ials, or by " scrambling " the compounds ob-  in which.
80 tained predominantly or substantially. in trans   R signifies hydrogen,
fluorine, chlorine or 25  form as described above, e.g. by UV irradi-
bomine, ation, and, if desired, separating the resulting  [err] signifies
alkyl of 1 to 3 carbon atoms, isomeric mixtures using conventional tech-
and  Y  signifies bromine, iodine, isobutyl, niques.
tert. butyl, cyclohexyl, cyclohexenyl a  85 It is. to be appreciated that
while the      radical of formula II, 30  invention is not intended to be
limited to any particular form  of the compounds of formula IV, the
compounds are preferably                  5 predominantly or substantially
in trans form. The compounds of formula IV are useul  in which [err] is
hydrogen, fluorine, chlorine or 35   as intemediates for the production of
phar-    bromine, or alkoxy of 1 to 4 carbon atoms, maceutically active
compounds, in particular  or a radical of formula III,            90 those
described in our co-pending application No. 36481/74 (Serial No.
1,483,352). The following Examples illustrate the in- 40   vention. [err]
EXAMPLE 1. 2-(p-Biphenylyl)-2-penten-4-one. To a solution of 10 g
2-(p-biphenylyl)-3,4- pentadien-2-ol in 200 ml of anhydrous meth-  in which
either [err] are the same or 45  anol is added 3 ml of concentrated hydro-
different andeach signifies an alkyl radi- chloric acid (12N). The
resulting mixture is   cal of 1 to 3 carbon atoms, stirred at room
temperature for 3 hours and  or [err] together signify the radical  95 then
in an ice bath for 2 hours. Solids forned  [err], in which n is 4 or 5, the
are filtered off and recrystallised from pentane  radical  [err] 50  to
obtain  2-(p-biphenylyl)-2-penten-4-one,   the radical [err] m.p. 130
degree  to 1330 C, substantially in trans    or a radical form.
2-p-(Biphenylyl)-4-chloro-2,4-penta- diene, a by-product, remains in the
mother           [err] 



liquor. in which [err] is hydrogen or alkyl of 1 55                EXAMPLE
2.                       to 3 carbon atoms, In manner analogous to Example
1, em- ploying appropriate  starting  materials in  characterised by
treatment of a compound approximately equivalent amounts, the follow-   of
formula V, ing compounds may be obtained:- 60  2 - (p - tert.butylphenyl) -
2 - penten - 4- one, 2 -(p -bromophenyl) -2 -penten -4 -one,    2
1,483,353                                      2 desired compound of
formula IV, and the   2 - (p - cyclohexyl - m - chlorophenyl) - 2-
corresponding 4-substituted phenyl-4-alkyl-2-  penten - 4 - one, chloro-
(or bromo)-1,3-butadiene may be   2 - (p - isobutylphenyl) - 2 - penten - 4
- one, 65 formed. Such products may be separated in   4 - (p - biphenylyl)
- 3 - hepten - 2 - one, 5   conventional manner.                        2 -
[p - (1' - cyclohexenyl)phenyl] - 2-. The resulting compounds of formula IV
may   penten - 4 - one, be isolated and purified using conventional  2 - (p
- morpholinophenyl) - 2 - penten - 4- techniques.
one, hydrochloride form,                70 The compounds of formula V are
either  2 - [p - (N - methylpiperazinyl)phenyl] - 2- 10   known or may be
produced in conventional    penten - 4 - one, hydrochloride form, manner
from available materials.           2 - [p - (3 - pyrrolin - 1 yl)phenyl] -
2- The compounds of formula IV  exist as       penten - 4 - one, and all
substantially in geometric isomers and may be produced in  trans form.
75 the form of cis or trans isomers or in the 15  form of isomeric mixtures
which may, if de-   WHAT WE CLAIM IS:- sired, be separated in conventional
manner   1. A process for the production of a com- into individual isomers.
Compounds of formula  pound of formula IV, IV substantially or
predominantly in trans form  result directly from  the process de- 20
scribed above. Other forms may be produced                [err] by
conventional methods, for example by stereospecific synthesis from
available mater- ials, or by " scrambling " the compounds ob-  in which
80 tained predominantly or substantially in trans  R  signifies hydrogen,
fluorine, chlorine or 25  form as described above, eg. by UV irradi-
bromine, ation, and, if desired, separating the resulting  [err] signifies
alkyl of 1 to 3 carbon atoms, isomeric mixtures using conventional tech-
and  Y  signifies bromine, iodine, isobutyl, niques.
tert butyl, cyclohexyl, cyclohexenyl, a  85 It is to be appreciated that
while the        radical of formula II, 30  invention is not intended to be
limited to any particular form  of the compounds of
[err] formula IV, the compounds are preferably predominantly or
substantially in trans form. The compounds of formula IV are useful  in
which [err] is hydrogen, fluorine, chlorine or 35   as intermediates for
the production of phar-  bromine, or alkoxy of 1 to 4 carbon atoms,
maceutically active compounds, in particular  or a radical of formula III,
90 those described in our co-pending application No. 36481/74 (Serial No.
1,483,352). The following Examples illustrate the in- 40   vention. EXAMPLE
1. 2-(p-Biphenylyl)-2-penten-4-one.
III To a solution of 10 g 2-(p-biphenylyl)-3,4- 



pentadien-2-ol in 200 ml of anhydrous meth-  in which either [err] are the
same or 45   anol is added 3 ml of concentrated hydro-       different and
each signifies an alkyl radi- chloric acid (12N). The resulting mixture is
cal of 1 to 3 carbon atoms, stirred at room temperature for 3 hours and  or
R. and R, together signify the radical  95 then in an ice bath for 2 hours.
Solids formed  [err], in which n is 4 or 5, the are filtered off and
recrystallised from pentane  radical [err] 50  to  obtain
2-(p-biphenylyl)-2-penten-4-one,    the radical [err] m.p. 130 to 133
degree C. substantially in trans   or a radical form.
2-p-(Biphenylyl)-4-chloro-2,4-penta- diene, a by-product, remains in the
mother       [err] liquor. in which [err] is hydrogen or alkyl of 1 55
EXAMPLE 2.                        to 3 carbon atoms, In manner analogous to
Example 1, em- ploying  appropriate  starting  materials in  characterised
by treatment of a compound approximately equivalent amounts, the follow-
of formula V, mg compounds may be obtained:- 60  2 - (p - tertbutylphenyl)
- 2 - penten - 4-            [err] 2 - (p - bromophenyl)- 2 - penten - 4 -
one,              R    * 3          1,483,353
3 in which [err] and Y are as defined above,    12.  2 - (p -
Morpholinophenyl) - 2 - pen- with a strong protonating agent, in the pre-
ten - 4 - one. sence of water.                              13. 2 - [p - (N
- Methylpiperazinyl)- 2. A process for the production of a com-  phenyl] -
2 - penten - 4 - one.         30 5   pound of formula IV, stated in Claim
1, sub-  14. 2 - [p - (3 - Pyrrolin - 1 - yl)phenyl]- stantially as herein
described with reference to   2 - penten - 4 - one. any one of the
Examples.                     15. 4 - (p  - Cyclohexylphenyl) - 3- 3. A
compound of formula IV, stated in  pented - 2 - one. Claim  1, whenever
produced by a process    16. 4 - (p - Biphenylyl) - 3 - hexen - 2- 35 10
according to Claim 1 or 2.                  one. 4. A compound of formula
IV, stated in    17. A compound according to any one of Claim  1.
Claims 3 to 16, predominantly or substantially 5. 2 - (p - Biphenylyl) - 2
- penten - 4-  in trans-isomeric form. one.
18. A compound according to Claims 3  40 15    6. 2 - (p -
Tert.butylphenyl) - 2 - penten-  or 4, in which Y signifies a radical of
formula 4 - one.                                   III, stated in Claim 1.
7. 2 - (p - Bromophenyl) - 2 - penten- 4 - one. 8. 2 - (p - Cyclohexyl - m
- chlorophenyl)-        B. A. YORKE & CO., 20  2 - penten - 4 - one.
Chartered Patent Agents, 9. 2 - (p - Isobutylphenyl) - 2 - penten-
98, The Centre, 4 - one.
Feltham, 10. 4 - (p - Biphenylyl) - 3 - hepten - 2-         Middlesex, TW13
4EP. one.                                                Agents for the
Applicants. 25    11. 2 - p - [(1' - Cyclohexenyl)phenyl]- 2 - penten - 4 -
one. Printed for Her Majesty's Stationery Office by the Courier Press,
Leaington Spa, 1977. Published by the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


