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COMPLETE SPECIFICATION

' 3-(3-Hydroxyphenyl)-1-Phenacyl-Piperidine Compounds and
their preparation

We, TANABE SEIYARKU Co., LTD., a cor~ wherein R is a lower alkyl group containing
poration organized under the laws of Japan, of up to 4 carbon atoms or a benzyl group and
21, Doshomachi 3-chome, Higashi-ku, Osaka, R is a hydrogen atom or a lower alkyl group
Japan, do hereby declare the inverition, for containing up to 4 carbon atoms. The inven-

5 which we pray that a patent may be _granted  tion also provides the acid addition salts of 20
to us, and the method by which it is to be these compounds. k
performed, to be particularly described in and We have found that the 3 - (3 - hydroxy-

- by the following statement: — phenyl) - 1 - phenacyl -~ piperidine compounds

This invention relates to derivatives of 3. of this invention are useful as analgesics.

10 (3 - hydroxyphenyl) - 1 - phenacylpxpendme Among them, 3 - (3 - hydroxyphenyl) - 3- 25
and -to a process for preparing these com- methyl - 1 - phenacyl - piperidine possesses .-
pounds, an analgesic effect comparable to meperidine

The compounds of the present invention and is less toxic than meperidine. The anal-
are represented by the followmg formula: gesic effect and the toxicity in mice are indi-

S cated in .Table 1 where they are. compared 30
15 Ho |
. : @46-0&60—@

to those of meperidine and codeine,
T @

TABLE 1

Anialgesic EDg* Toxicity LD g**

E (wg./kg) - (mg./kg) LDy/EDgo
.0 3«(3-hydroxyphenyl)- |
" 3-methyl-1-phenacyl~ :
- piperidine 12 368.0 30.4
7" Meperidine 125 235 21.9
Codeine 24.3 231.2 95

* Calculated from the pain reaction tnne of groups of ten-mice on a hot _
plate at 55°C. '

** Calculated from the mortality of groups of five mice for 24 hours after
subcutaneous administration,

[Pnce 4s.6d.}
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c4 poxmds ‘of formula (I) above can be prepared
. by reacting a phenacyl halide, such as phenacyl. 1
"bromide or phenacyl chloride, with a 3-(3-
pxpendme compound of the
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- According to the present mventxon, the com-

methoxyphemyl)
formula:

(n)

in which R and R1 have the same meamng as
given above, in the presence of an acid accep-~

tor, such as potassium carbonate, to:obtain -

the corresponding N-phenacyl compound and
hydrolysing the produtt with ‘a hydrohalic acid.

The reaction may be preferably carried out -

in an organic solvent such as acetone, meth-
anol,* ethanol,’ propanol,’ or aqueous -mixtures
thereof. The reaction is ‘advantageously car-
ried - out at the boiling point of -the reaction
mixture. Potassium carbonate may be: replaced
by anotheracid acceptor such -as sodium car-
bonate, an alkali metal blca.rbonate, an alkali
metal hydroxide or an orgamc base, -such’ as
pyridine. An excess of the statting amine may
be also ‘used for this purpose, Thereéafter: the

" remaining part .of the starting compound may_-_

be removed from the reéaction mxxture m the
form of its N-acetyl derivative.

"The 3 - (3- - methoxyphenyl) - 1-- phen-
acyl - -piperidine compounds - “which -are

obtairied by -the abové mentioned procedure'

are then hydrolysed with' a hydrohalic” acid,
such as hydrochloric acid or hydrobromic acid

to obtain the final products by the cleavage

of the ethereal linkage. The compounds of
this invention may form acid addition salts
with various inorganic or organic acids, such
as hydrochloric, hydrobromic, sulphuric, acetic
or oxalic acid.  Examples of the starting
piperidine ‘compounds represented by the for-
mula (L) are: 3 - (3 - methoxy,_phenyl). -. 3~
methyl—plpendme,3 ethyl -3 - (3 - methoxy-

© phenyl) - piperidine, 2,3. - dimethyl:-.3 - (3-
- methoxyphenyl) - plpmdmc, 3.- (3.~ meth~

oxyphenyl) - 2 - methyl - 3 - propyl - piper-
idine and 3 - benzyl - 3 - (3 - methoxy-
phenyl) - 2 - methyl - piperidine. - Among
them, the compound wherein R? is a hydrogen
atom can be prepared by the process described
in “Chemical and Pharmaceutical Bulletine

_Vol 11, pages 253—257.”

The compounds having a lower .alkyl. sub-
stituent at the 2-position of the piperidine
ring may be-
benzyl- or 2 - lower alkyl - 2 - (3 - meth-
oxyphenyl) - acetonitrile to yxeld the corre-
sponding carboxylic- acid, reacting - the carb-~

. oxylic acid with alkyl—hthxum to obtain the

corresponding ketone, reacting the ketone with
acrylonitrile in the presence of a basic cata-

77 and'3-benzyl =3 - (3 méthiixyphenyl) 2~
--'---.methyl _

.product in dioxane, 1.5 ml. of Trlton B (407"
-nium hydroxide). was added. 6.1-g. of acryr

_the residue was extracted with ether after the
-was dried, evaporated to remove -ether, .

prepared by -hydrolysing - 2-: :

15 g, of the product and 15 ml of Raney nickel -
-were added to 80 'ml of methanol and the

lyst ,such as- “Triton” B, and reducmg the H
addmon pmduct in thc f

Tradé: M""'k.-f- The following "eparauons A
illust ' ._f-2,3-d1-;3f

1per1dmc

' ' ‘”PREPARATION A
_ 50 g of 2-(03 - methoxyphenyl) - pro-.
plomtnle was added to a mixture of 33 ml .70

- of: glaéial -acetic. acid,-36 ‘ml.- of ‘concentrated " -
-sulphuric acid and 28 ml. of water; The mix-. . .

ture was stirred for 3.5 hours at 90° to 100°C -

- and; refhixed for an additional 30 minutes at

130°C. Water was added to the reaction mix- 75

“"ture “and- the 6il -which- separated .was ex-
stracted ‘with ether. The ethereal layer was

washed with water and. extracted with 109
sodiumi carbonate solution. The ‘aqueous layer
was ‘acidified ‘with concéntrated ‘hydrochloric 8o
acid’ and re-extracted . with .ether. After

- évaporating the “ether, “the ‘residue was - dis-

tilled under reduced pressure,. whcreby 45g. -
of 2 - (3 - methoxyphenyl) - propionic acid -
was obtained (BP 156° to_ 157°C./2 mm 85

)

30 mL of ‘absofute ether solunon contammg -
15-g. of ‘the product was dropped imto 200 ~
ml.-of abschute-ether ‘solutiofr” containmg 033_
mol of methyl-lithiom with :stirring at’ 0% 'to
5°C- over a pefiod. of 25 'minutes. The"reac-
nonm:xtuzewassurredatthesanretempaa '

‘ture for an additional 30 minutes and poured. a
. into iced water containing ammonium chloride.

The ethereal “layer. - was 'sépardtéd, washed 95 - .
successxvely ‘with 10%, sodium carbonate solu- -~ . .-
tion and water, dried with" anhydrous sodium ' -
sulphate and evaporated to remove ether. The N
residue was distilled under reduced pressure;

whereby 14.2 g of 3 - (3 - methoxyphenyl%\moi’l: ‘

. butane-2-one was obtained as an oily product. - -

(B.P. 135° to 140°C/15 mm-Hg). Tod
mlL of .a soltion containing 15:8 g of the

aqueous solution of benzyl-trimethyl-ammi

nitrile was added with- stirring to- the. xmxturea
over a period of 30 minites. .. : - .
The reaction mixture was: stu'red fo‘__ L
additional 30 minutes at 45° to S09C=and -:__110 o
cooléd: Dioxane was removed by: evaporaqu,_w .

addition of water to the residue. The

the reSIdue was distilled under reduced pres- 115
sure;. whereby:-16.6.'g. of ‘an ‘oil, 4-acetyl4-.. -
(3-methoxyphenyl) -.% < valeronitrile was ob--
tained. (B.P. 145° t0 150°C/0.1 mm Hg).

120.
mixture was placed in an autoclave. ‘Hydro-
gen gas was mtroduced into the autoclave '
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until the pressure reached 90 kg/cm?, then the
autoclave was shaken for 2 hours at 120° to
130°C. The reaction mixture was filtered and
the filtrate was evaporated to remove meth-
anol. The residue was extracted with ether

after addition of : water to the residue. The

ethereal extract- was extracted with 10%
hydrochloric acid. The extract was made alka-
line - with potassium carbonate and the
separated oil was extracted with ether. The
ethereal extract was dried and evaporated
to rémove . ether. The residue was dis-
tiled under reduced pressure, whereby
12.0: g. .of colourless oil, 23—dlmethyl-3-(3—
methoxyphenyl) - plpendme was obtained.
-(B.P. 138° to140°C/4 mm Hg). Gas
chromatography ‘of the product .provided a
single peak. The hydrochloride in the form of
cdolourless . prisms melting at 226° to 228°C
was obtained . aftu' recrystalhsatlon from
ethanol

Analyms Calculated for CMHSINO HCl
. C, 65.74; H, 8.67; N, 548
Found C, 65 84; H, 8 30 N 5.42.

PREPARATION B.

41 g -of 2 - (3 - methoxyphenyl) - 3-
phenyl - propionitrile was added to a mixture
consisting of 30 ml. of water, 42 ml. of glacial
acetic acid and 42 ml. of concentrated sul-
phuric acid, and the mixture was refluxed for
one hour, The reaction mixture was treated as
in Preparation A. 37 g. of 2 - (3 - methoxy-

phenyl) - 3 - phenyl - jonic acid was
obtained. (B.P. 175° to 185°C/0.4 mm Hg).
50 ml. of absolute ether solution containing
37 g of the product was dr into a solu~

tion of 8.0 g. of lithium and 82 g. of methyl

-jodide .in 350 ml. of absolute ether at 2° to

. 308G mthsurrmgover a period of 30 minutes.
The reaction mixtare was stirred for an addi-
. tional - 30. minutes at 5° to 10°C and was

tréated .as in. Preparation A. 34.5 g.. of 3-(3-
mgﬂmrxyphenyl) .4 - phenyl - butane - 2 - one
thereby obtained. ~(BP.

Was
- 137°C/0.3 mm Hg).
1:2 ml of “Triton” B was added to 65

_mlsof a dioxane solution .containing 20 g. of

~ “the product, 20. mL. of a solution of 5 g. of

crylonitrile in dioxane was dropped into the
\mmnre

at 20° to 36°C and the mixture was

5
o\sam:d for 45 minutes at 40°C. The reaction

60

~mixnire was treated as in Preparation A, and
18.6:g. of 4 - acetyl - 4 - (3 - methoxy-
phenyl) - 5 - phenyl - z - valeronitrile was

obtained (M.P. 119° to 120°C), 17.5 g of
" the product-and 13 ml. of Raney nickel were

added to- 90 ml. of methanol and autoclaved
for one hour at 110° to 120°C. The: reaction
mixture was treated as described in Prepara-
tion A. 13 g. of 3 - benzyl -3 - (3 - meth-
oxyphenyl) - 2 - methyl - piperidine "was
obtained. The perchlorate in- the form of
oolourless needles melting at 183° to 185°C

136°. tfo.

‘piperidine hydrochloride was prepare

was obtained after recrystalhsanon from
acetone-ether .

Analysxs :
Found:

Calculated for C,;H,;O,N Cl
C, 60.68; H, 6.62; N, 3.54
C, 61.00; H, 6.54; N, 3.50.

The followmg Examples 111ustraue the pre-.

paration of compounds according to “the
invention.

EXAMPLE 1.

. g of 3 - (3 - methoxyphenyl) - 3-
methyl - piperidine was added to-a solution
consisting of 2.0 g. of phenacyl bromide, 1.5
g of potassium carbonate and 30 ml. of
ethanol, and the mixture was refluxed for 2
hours over a water bath, The reaction mixture
was poured into water and extracted with
ether. After drying, a methanol solution of
hydrogen bromide was added to the ethereal
extract, whereby crystals of 3 - (3 - methoxy-
phenyl) - 3 - methyl - 1 - phenacyl - piper-
idine hydrobromide were precipitated. The
product was obtained as colourless needles
melting at 183° to 185°C after recrystallisa-
tion from acetone-ethanol-ether.  Yield:
25g

Analysis Calculated for CnstBrNOg
C, 6237; H, 648; N, 346
Found: C 62.31; H 6.61; N 3.98

20 g of the hydrobrom1de was refluxed

for 30 minutes with 10 ml. of 48%, hydro-

bromic acid. The mixture was distilled under
reduced pressure to remove hydrogen bromide.
The residue was dissolved in water, made alka-

line’ with ammonia and extracted with ethyl

acetate, The extract was dried and the solvent
was: removed: by evaporation. The residue was
dissolved in acetone and hydrogen chloride

gas was bubbled - through the solution,
whereby 3 - (3 - hydroxyphenyl) 3 - methyl- -

1 - phenacyl - piperidine hydrochloride was

obtained in the form of colourless needles

melung at 227° to 229°C after recrystallisa-

?(zn from acetone - ethanol - ether. Yield:
g

- Analysis: Calculated for C,,H,,CINO,
C, 69.45; H, 6.99; N, 4.04
‘Found: C, 69.45; H, 7.03; N, 4.08

EXAMPLE 2.
In accordance with the same procedure as
described in Example 1 except that 3-(3-
methoxyphenyl) - 3 - #z - propyl - piperidine

was used instead of 3 - (3 - methoxyphenyl)--
methoxy-"

3 - methyl - piperidine, 3 - 3 -
phenyl)—l-phenacy1-3-n-propyl-
d. The
hydrochloride had a M.P. of 170° to 172°C.
The hydrochloride was hydrolysed as in Ex-
ample 1, whereby 1 - phepacyl - 3 - #n-

3 .
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propyl -3-3- hydroxyphenyl) piperidine
hydrochloride was obtained, The hydro-
chloride was an amorphous powder which
showed no definite melting pom-t :

EXAMPLB 3.

2.0 g. of 2,3 - dimethyl ~ 3. @3- methoxy—
phenyl) - piperidine, 1.9 g. of phenacyl -bro-
mide and 2.0 g. of anhydrous potassium car-
bonate were dissolved in 40 ml. of ethanol
and refluxed for 3 hours. After filtration, the
reaction mixture was evaporated to remove
ether. The residue was extracted with ether,
dried with anhydrous potassium carbonate, and

' evaporated . to remove ether, The oil remaining

was converted to hydrobromide and recrystal-

- lised from ethanol, whereby colourless prisms
of 2,3 - dimethyl - 3 - (3 < methoxyphenyl)-
1 - phenacyl - piperidine hydrobromide were

obtained, Yield: 2.0 g. MP 199° o 210°C

Analys1s Calculated for szHz,Noz HBr -
C, 63.15; H, 675 .
Found: C, 63.46;_ H, 6.58.

1.2 g. of the hydrobromide was treated with
48%, hydrobromic: acid, - whereby c.lourless
needles of 2,3 - dimethyl - 3 - (3 - hydroxy-
phenyl) - 1 - phenacyl - piperidine hydro-
bromide were obtained. Yield: 0.8 g. M.P.
219° to 221°C (recrysraﬂlsed from ethanol)

Analysxs Calculated for C21H25N02.HBr
- G 6237; H, 648 :
Found: G, 6241; H 6. 21

. .EXAMPLE 4.

17 g of 3-3- methoxyphenyl) - 2—
methyl - 3 ~ z - propyl - piperidine was mixed
with-1.6:g. of phenacyl bromide and 1.7 g.
of anhydrous potassium ‘carbonate in.30 ml
of acetone. The mixture was refluxed for:10 ..
minutes, filtered and evaporated to remove
acetone. The residue was dissolved in -ether,
washed .with ‘water and shaken with 100 ml.
of 5% hydrochloric acid. Ether was removed:
from the mixture. - The residue was washed =~ -
with ethér, made alkaline with potassium car-
bonate and extracted with ether. The extract
was “dried, and the ether was.removed by
evaporation. A small .amount of ether and
petroleum. ether were added to the residue
successively, whereby of 3 - (3-
methoxyphenyl) - 2 - methyl - 1 - phenacyl-
3 - n» --propyl - piperidine were obtained.
Yield: 1.2 g. M.P. 106° to 114°C, .

By concentrating the mother liguor, 02 g.-
of the. product was obtained. The hydro-
chloride was obtained in the form of needles
melting. at" 183° to 185°C after recrystallisa-
tion from acetone-cthanol-ether, Yield: 1.5 g
'll;hgogunﬁed crystals had a MP of 188° to

87 <n
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Analysm Calculated for C,H szogNCl I/ZHBO

.G, 70:30;
Found C 70.45; .

1g of the. hydrochlondé was refluxed for

30 minutes with 6 ml. of 479, hydrobromic.

acid in acetic acid. After removing the sol-

vents, the residue was . treated as described.
in Example .1, whereby 0.8 g. of 3 - (3-.
hydro-xyphenyl) 2 - methyl ~ 1 - phenacyl-

3 - n - propyl - piperi

obtained. M.P. 219°—221°C,

Analysis: Calculated for CgsI-I“OzN cl -
: ' C,7121 H, 7.80; N, 3.61 .
Found: C, 71.16; H, 7.51; N, 3.68

idine hydrochloride was

EXAMPLE S.
22 g. of 3 - benzyl - 3 - (3 - methoxy-
phenyl) - 2 - methyl - piperidine was refluxed
for 10 hours with 1.6 g. of phenacyl bromide

" and 2.0 g. of anhydrous potassium carbonate in

105

50 ml. of acetone. The reaction mixture was
filtered and the filtrate was evaporated to-
. remove acetone. The residue was dissolved -
in ether, washed with water, dried with anhy- '

Analysis: - Calculated for ('lg,,H“O,HBr 1/2H20

C, 66.25;

Found: C, 66.60;

H, 614;

- H, 8.11;
H 8.21;

"N, 341
N 337

d.rous potassxum carbonate and the ether was
removed by evaporation, - The remaining -oil
was converted to: the hydrochloride - and.
recrystallised” from - acetone-ether, whereby 8
colourless needles of 3 - bemzyl -~ 3 - @3- -
methoxyphenyl) ~.2 - methyl - 1 - p,hcnacyl-\
piperidine .hydrochloride was obtained. - M:
%492° to. 144°C w1t11 decomposmon_ Yield?
B

Analysis: Calculated for. C,,,HngzNCl H;

. G, 71.85; H, 730; N, 2.
Found' G, 71.66; H703 NSﬂQ s

1.5 g of the hydrochloride was hydro_ -
with 5 ml of 47% hydrobrormc acid-by=d
similar procedure as described in Example:
wherebyS-benzyl-S-(?»-hydrox,y
phenyl) - 2 - methyl - 1 - phenacyl - piper=:
idine was obtained. The ‘h de ‘Was ..
obtained .as needles melting at 182° 1o 184°C- 100

with -decomposition (recrystallxsed from
acetone-metbanol)

N, 2.86
N, 278.

H, 6.38;
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WHAT WE CLAIM IS:—
1. A compound having the formula:

R’

Ho@'f‘@v- agco—@

@O

in which R is a lower alkyl group containing
up to 4 carbon atoms or a benzyl group and
R* is a hydrogen atom or a lower alkyl group
containing up to 4 carbon atoms, and acid
addition salts thereof.

<+ 2.3 - (3 - Hydroxyphenyl) - 3 - methyl-

10 ~1 - phenacyl - piperidine and its hydro-

15

1 - phenacyl - piperidine hydrochl

chloride, :

3. 3 - (3 - Hydroxyphenyl) - 3 - » - propyl-
oride.

4. 3 - (3 - Hydroxyphenyl) - 23 - di-
methyl - 1 - phenacyl - piperidine and its
hydrobromide.

3 50.3-(3 - {-Iydlioxyphenyl) i 2 - methyl-

- n - propyl - 1 - phenacyl - piperidine
hydrochloride.. ph 7 - e

6. 3 - (3 - Hydroxyphenyl) - 2 - methyl-
3 - benzyl - 1 - phenacyl - piperidine and its

- hydrochloride.

7. A process for the preparation of a sub-
stituted 3 - (3 ~ hydroxyphenyl) - 1 - phen-
acyl - piperidine having the formula:

R’

Ho@%v— a0 >

@

in which R is a lower alkyl group containing

- up to 4 carbon atoms or a benzyl group and

R! is a hydrogen atom or a lower alkyl group
containing up to 4 carbon atoms, which com-
prises reacting a compound of the formula:

Rl

cH30~©-§©NH
| an

wherein R and R* have the same meanings as
stated above with a phenacyl halide in the
presence of an acid acceptor to form the
corresponding N-phenacyl derivative, and
hydrolysing the derivative with a hydrohalic

 acid,

8. A process according to claim 7 in which
the acid acceptor is an alkali metal carbonate,
an alkali metal bicarbonate, an alkali metal
hydroxide or an organic base,

9. A process for the preparation' of sub-
stituted 3 - (3 - hydroxyphenyl) - 1 - phen-
acyl - piperidine compounds having the for-
mula (I) herein substantially- as hereinbefore
described with reference to the Examples.

10. Substituted 3 - (3 - hydroxyphenyl)-
1 - phenacyl - piperidine compounds having
the formula (I) herein whenever prepared by
a process according to any one of claims 7
to 9.

STEVENS, LANGNER, PARRY &
ROLLINSON,
Chartered Patent ts,
Agents for the Applicants.
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