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Substituted 4-phenyl-4-piperidinecarboxamides with both
local anaesthetic and analgesic effect as well as
processes for their preparation
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for.their preparation and their use in the manufacture of pharnmaceuti cal
preparations. Background at the inventiong[err] is a frequently used

anal gesic. It has also a weak | ocal anaesthetic effect. The [err] effect of
pethidine altar spinal adm nistration is often insufficient in both

respects. Inste@ﬂnﬁaﬁhmnaa!qnpuﬂhﬁlulqpﬁyaiﬂﬂmﬁdcaibdﬂmﬁraesau&thema&hU1eéa1
The opi ate anal ghfdestheric andcanalyesic effest)aswells a8 Pprotesses) FoR!

of tolerance. adfieiy Ppre wiw respiratory depression. There is, thus, a
néed for agents giving a local anaesthesia wth
Field of the invention
_The present invention is directed to new compounds having
S Dboth local anaesthetic and analgesic effect, a process for

their preparation and their use in the manufacture of
pharmaceutical preparations.

f Background of the invention
10 Pethidine is a frequently used analgesic. It has also a

weak local anaesthetic effect. The anaesthetic/analgesic
effect of pethidine after spinal administration is often
insufficient in both respects. Instead combinations of
bupivacaine and fentanyl or morfin are being used. The
15 opiate analgesics have several severe draw-backs, as e.qg.
development of tolerance, addiction, risk for respiratory
depression. There is, thus, a need for agents giving a
local anaesthesia with a remaining analgesic effect. Such
agents should be used after spinal or epidural injections
20 as local anaesthetics intraoperatively. Thereafter the
~ compounds would give good post-operative pain relief.

Prior art
'Hardy D.G. et al describe in J. Med. Chem. 8, pp. 847-851
25 (1965) the structure-activity relationship of some
analogues of pethidine, which have an analgesic activity.
The Swedish patent 96980 describes l-methyl- l-phenyl-
piperidin-4-carboxylic acid and two amides thereof. No
_ specific pharmaceutical effect is given in the document,
30 only that the compounds can be used in the manufacture of
new drugé. From FR 2156470 derivatives of 1-(3,3-diphenyl-
propyl)-piperidine are known, which due to their high
1ipid solubility only can be active as analgetics not as
local anaesthetics. In Acta Pol Pharm 1979,36(4), p. 439-
35 4, (Chemical Abstracts 23(1980) 7970v) some amides of 1--
butyl-4-phenyl-4-piperidinecarboxylic acid are described.

I
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a reai ning anal gesic effect. Such agents shoul d be used-after-spinal—er
epidural injections as |ocal anaesthetic intracperativel Thereafter the

conmpounds woul d gi ve good post-operative pain relief. of Has,B . G
at [err] describe in J. Med. Chem 8, pp. 847-851 (1965 H ”]
structure-activity rel ationship of sone ana | eques of ch

have an anal gesic activity. The Swedi sh patent 96980 descri bes
1- met hyl - 1- phenyl - pi peri -, di n-t-carboxylic acid and two am des thereof. No
speci fic phar rrac%%al%tsqeg‘ d?%é%‘ﬂ% anALgRRA e Ut QL) 1aRal t he

anaesthetic effect.

Outline of the invention
S It has been found that compounds of the following formula

IV or pharmaceutically acceptable salts thereof not only
give an unexpectedly good effect as spinal and epidural
anaesthetics but also have an additional analgesic effect
that lasts for a long time after the anaesthetic effect

10 has declined. Thus no combination of active compounds need
to be given, thus avoiding the risks connected with these
mentioned above. The compounds according to the invention

L _ " are defined by the following formula IV

i5

20 CON (R,) R,
v

wherein

Rl is an alkyl group with 2-6 carbon atoms or an

aikoxyalkyl group R‘o-(cnz)m-, wherein R4 is an alkyl

25 group with 1-4 carbon atoms and m is 2-4, R, and Ry are
the same or different and each an alkyl group with up to
6 carbon atoms or Ré and R3 form together a chain (CHZ)n
wherein n is 4-6 or one of Rz and R3 is hydrogen and a
straight or branched alkyl group with 1-6 carbon atoms as

30 well as pharmaceutically acceptable salts thereof.

Preferred compounds according to the invention are those,
wherein Rl' R2 and R3 are alkyl groups.

35 Especially preferred is the compound wherein the group'R1
is hexyl, R, is methyl or ethyl and R, is ethyl.



conpounds can be used in the manufacture of new drugs—From [err] 2156470

derivatives of 1-(3,3-di phenyl-propyl)- piperidine ar k% i e&ﬁ& to
their high lipid solubility only can be active as anal ca
anaest hetics. In Acta Pal Pham 1979.36(4). [err] 439- jgfuﬁﬁﬁlm ll Fr acts
93(1980) 7970v) sone am des of 1-butyl-4-phenyl -4-pip- I C

acid are described. These am des seemto have anal gesic, but not | ocal
anaesthetic effect. Qutline of the invention It has been found that

compounds of theftd WidIshPEE hBcbYdPhgPRE" BRECYRVERL 1¥n2aEEPT -
pharmaceutically acceptable salts. The hydrochloride is
especially preferred.

5 Preparation
Compounds of the formula IV above were prepared according
to the following:

10
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wherein A, Ri, R,, and R, are as defined above.



abl g salts thereof not only give an unexpectedly good-effect as spinal and
epirdural [err] but also have an additional analgesic effect that lasts for
a long time after the anaesthetic effect has declined. ﬂihm ﬁahlon
of active conpounds need to be given thus avoiding the mnth
t hese nentioned above. The conpounds according to the | flned
by the following fornula IV [err] wherein [err] is an aIkyI group h 2-6
carbon atons or an al koxyal kyl group [err] wherein [err] is an al kyl group

The compouunds of the formula I wherein A is CN or =CO,C,H
and R1 is as defined above were prepared from the
corresponding secondary amine (RI-H) with the exception of
5 the compound wherein Ry is CH, and A is €0,C, Hg, which is

the commercially available compound pethidine. The
compounds of the formula II are prepared directly from I
wherein A is -cozczns (c.f. Example 1) by reaction with an
alkylamine or are prepared in the same way as the

10 compounds of the formula IV. These are obtained by first
hydrolyzing the compounds of the formula I to the
carboxylic acids of the formula III, which then are _
reacted with oxalyl chloride and the appropriate amine to

yield a compound of the formula IV.
1S ' :

Detailed description of the preparation
The examples denoted Il - I6 describe intermediates in the
preparation of the compounds of the formula IV.

20  COMPOUNDS I

Example I 1
Ethyl 1-hexyl-4-phenyl-4-piperidine carboxylate
hydrochloride

25 Norpethidine (23.5 g, 0.10 mol), hexyliodide (23.5 g, 0.11
mol), anhydrous uazco3 (11.7 g, 0.11 mol) and acetonitrile
(250 ml) were heated under reflux and stirring for 1,5 h.
The mixture was filtered and the solvent removed. The
residue was dissolved in CHZCIZ' the solution washed with

30 100 ml of 1 N NaOH and then with water and finally dried
(K2003). To the solution HCl1l (g) in diethyl ether was then
added, whereupon the solvents were removed and the residue
recrystallized from ethyl acetate. Yield 22.5 g of
hydrochloride with m.p. 156~158°C.

35 M.p. acc. to J. Med.Chem. 8 p. 847-851 (1965), 158°C.




W th-.1-4 caron atons and mis 2-4, [err] and [err] are the sane or
different and each an alkyl group with up to 6 carbon atons or

[err] formtogether a chain [err] wherein n is 4-6 or one mmd
[err] is hydrogen and a straight or branched al kyl group
atoms as well as pharnaceutically acceptabge salts thereof

conpounds according to the invention are those, wherein [

[err] are al kyl groups. Especially preferred is the conmpound mhereln t he
group [err] is hexyl, [err] is methyl or ethyl and [err] is ethyl.
Preferred salts accordinE to the invention are pharmaceutically acceptable
salts. The hydr L& especially

Ethyl 1-[4-ethoxybutyl]-4-phenyl-4-piperidinecarboxylate

_ hydrochloride

5 Norpethidine (15.63 g, 67 mmol), 4-ethoxybutylchloride

(10.67 g, 70 mmol), Na,CO, (7.77 g, 73 mmol), KI (0.6 g)
and acetonitrile (150 ml) were heated under reflux and
stirring for 72 h. The mixture was filtered and the
solvent removed. The residue was dissolved in diethyl

10 ether, and the solution washed with water and dried
(Mgso4). Destillation yielded 17.9 g of base boiling at
1€60-163°C/0.05 mm Hg. B.p. acc. to J. Chem. Soc. 3062
(i958) 180°C/1 mmn Hg. Hydrochloride m.p. 143-145°C.

15 Example I 3

1-(2-Ethoxyethyl)-4-cyano-4-phenyl-piperidine.
The title compound was prepared as described in Example I

2 from 4-cyano-4-phenylpiperidine and 2-bromoethyl ethyl
ether excluding KI: Reaction time under reflux 6 hours.
20 The compound boiled at 130-135°/0.005 mm Hg.

COMPOUNDS III
25

ample I 4

1-He§xl-4-Qhenxl-Q-Qipgridinecarbogxlic acid hxdrochloride
A mixture of the ethyl ester (22.5 g, 64 mmol) 20%

hydrochloric acid (225 ml) and acetic acid (70 ml) was

30 heated under reflux for 30 h. After cooling the mixture
was poured into 200 ml of ice water, the acid was filtered
and air dried. Yield 12.9 g. The filtrate was evaporated
and the residue treated.with acetonitrile yielding another
4 g of acid. RecrYstallization from acetonitril yielded

35 16.92 g with m.p. 193-195°C. The acid contains solvent of
crystallization. |



preferred. Preparation Conpounds of the fornula IV above were prepared——
according to the foll ow ng:
eet Has Been Replaced
¢ HlI\Il\\IIIlHl\I\Iﬁ
Example I 5

1-[4-Ethoxybutyl -4- henyl-4-pi ridinecarbo 1lic acid
hydrochloride
" A mixture of the ethyl ester (17.9 g, 53.7 mmol), 2N NaOH
5 (S5 ml) and ethanol (6 ml) was heated under reflux with
stirring for 24 h. The solution was extracted with diethyl
ether and then acidified with dilute hydrochloric acid.
. The solvent was evaporated and the residue extracted with
acetone. The acetone solution was filtered and the solvent
10 evaporated. The crystalline residue was dried over Cacl2
in a vacuum desiccator and the recrystallized from THF-
ethyl acetate. Yield 11.7 g with m.p. 131-133°C.

Example I 6
15 1-(2-Ethoxyethyl)-4- henyl-4-pi ridine-carboxylic acid

hydrochloride.

A mixture of the cyanide according to example I 3 (5.6g),

KOH(S5.6g), ethanol (39 ml) and water (17 ml) was heated in

an autoclave at 140° C for 6 hours. The reaction mixture
20 was acidified with concentrated hydrochloric acid, the
precipitated salt was filtered and the filtrate
evaporated. The residue was leached with hot acetone. From
the acetone extracts 4.2 g of the title compound was
obtained. n.p. 150-155° C.

COMPOUNDS IIX

Example 1 -
N-Butyl-1-methyl-4-phenyl-4-piperidinecarboxamide

30 Pethidine hydrochloride (2.56'9, % mmol) and butylamine (5
ml) were heated in an'autoclave at 180°C for 3 days. The
reaction mixture was shaken between 10 ml of 1N NaOH and
diethyl ether and the 9ther extracts dried (ugso4). The
solvent was evaporated and the residue chromatographed on

35 aluminium oxide with ethyl acetate as eluent. The
crystalline product (1.0 g) was recrystallized from n-
hexane yielding 0.59 g with m.p. 73-76.5°C.




[err] wherein A, [err] and [err] are as defined above._The conpounds of the
forarula | wherein Ais CNor [err] and [err] is as defined above were——
prepared fromthe corresponding secondary anmine [err] whidShed g.E%G Rt&on of
t he eonpound wherein [err] is [err] and [err] is [err]. cpaced -
comerci ally avail abl e conpound pet hi di ne? The conpounds ﬂg ME fill
are prepared directly froml wherein Ais [err] (c.|. Exanp

reaction with an akylam ne or are prepared in the sanme way as the

Example 3

N-Ethyl-1-hexyl-4-phenyl-4-piperidinecarboxamide
This compound was prepared as above from ethyl 1-hexyl-4-

5 phenyl-4-piperidinecarboxylate hydrochloride (3.54 g, 10
mmol) and ethylamine (2.25 g, 50 mmol). Reaction time 2
days. The crude product (1.0 g) was recrystallized from
disopropyl ether, yielding 0.81 g with m.p. 92-%4°C.
Hydrochloride m.p. 221-223°C (from 2% aqueous acetone).

10
COMPOUNDS IV

General method of preparation. Oxalyl chloride (4 ml) was
added dropwise with stirring to a solution of a

15 = piperidinecarboxylic acid (compounds III) (5-6 mmol) in
CH2012 (20 ml). The reaction mixture was stirred at 50°C
for 2 h. The solvent was evaporated, a few ml of toluene

" were added and the solvent was evaporated again. The

residue was dissolved in CH,Cl, (10 ml) and the solution

20 was added dropwise with stirring to a solution of the
apprppriate amine (35~42 mmole) in CH2012 (20 ml), cooled
in ice-water. The reaction mixture was then stirred at
room temperature for a few hours. It was then shaken with
1N NaOH (20 ml), once with water, dried (K,C0,) and the

25 solvent evaporated. ’

Before conversion to hydrochloride the crude base in
several cases was further purified e.g. by
chromatography.

30 ‘
In the following Table 1 some compounds according to the
invention are given. '



compunds of the fornmula IV. These are obtained by first hydrol yzing the

conpounds of the fornula |
whi ch then are reacted with oxalyl
yield a conpound of the fornmula IV. Detail ed description o
The exanpl es denoted 11-16 describe interngdiates in the p
conpounds of the fornula IV COVMPOUNDS I

10

15

20

25

TABLE 1

to the carboxylic acids of the fornula Il1,
chl oride and the appr agfsishdectaa B

iEhi

CON (Ry) Ry
hydrochloride

Comp Rl_ Rz R3 m.p °C
4) CGH13 H CH(CH3)2 145-148
6) 063'13 CH3 CZHS 137-141
9) CZHSO(CHZ) 4 CH3 CH3 125-128
13) C3#,0(CH);  Cofs c,Ag
14) c‘Hgotdlz)z Czljls Czﬂs

i on
t he



Exarple |  Ethyl 1-hexyl-4-phenyl-4-piperidine carboxylate hydrchloride
Nor pet hi dine (23.5 g. 0.10 nol), hexyliodide (235 g. 0.11'nDI :

[err] (11.7 g, 0.11 nol) and ace- tonitrile (250 m) eat ed under
reflux and stirring for 1.5 h. The m xture was fllteredrh@rsﬂeemensm

renoved. The residue was dissolved in [err]9the sol utlon\w \\mmto m
I S

of 1 N NaCH and then with water and finally dried [err]
HCl (g) in diethyl ether was then added, whereupon the so wer e renoved
and the residue recrystallized fron1ethy| acetate. Yield 22.5 g of

hydrochlorlde W bR alidcettichi®hileparations
For the preparation of pharmaceutical preparations the new
compound is dissolved in a liquid diluent which is
S suitable for injection. The preparations used are aqueous
solutions which contain between 2.5 and 40.0 mg/ml of the
active compound calculated as the hydrochloride salt.

Biological studies
10

Spinal anaesthesia
The compounds according to the invention were tested for
spinal anaesthesia in the mouse. There were six animals in
each group. As reference compound pethidine, the starting
15 materials for campoundslz) - 8), namely ethyl l-hexyl-4-
phenyl-4-piperidinecarboxylate hydrochloride (Example I 1)
and 9) and 10), namely ethyl 1-[4-ethoxybutyl]-4-phenyl-4-
piperidinecarboxylate hydrochloride, (Example I 2) known
from the above cited J. Med. Chem. were tested. The
20 results are presented in the following Table 2.

25
30

35



M p.. acc. to J. Med. Chem 8 p. 847-851 (1965), 158[err]_Exanple 2 Ethyl
1-[4- et hoxybut yl ] - 4- phenyl - 4- pi peri di necar boxyl ate hydrchl ori de .

Nor pet hi di ne (15.63 ,
(7.77 g. 73 mmol ).

[err]

sol vent re-

[err].

67 mmol

K

4- et hoxybut yl chl ori de Thi<Sheef Hes B
(0.6 g) and acetonitrile (1
under reflux and stirring for 72 h. The mipgure was fil

ether, a

The residue was dissolved in diethyl

sol ution washed with water and dried [err]. Distillation

10

15

20

25

30

35

TABLE 2

egrOR«

i

Mean duration (min) of motor block and full analgesia
(tail-flick) in mice after subarachnoid injection of S5 ul
of the test solution. The durations are calculated from

the time of injection.

Compound conc. Motor bl Tail-flick
% Duration min
3 1 10 15
4 14 35
5 14 20
6 20 40
7 27 50
8 19 40
9 3 10
10 6 10
11 6 10
12 3 10
I1 15 40
I 2 'S 25
3 2 22 30
4 24 30
5 21 25
6 36 55
7 48 85
gl 49 5120
9 6 10
10 7 10
11 12 35
12 6 10
I2 .10 15
Pethidine 4 15
1 4 17 20
Pethidine 10 25

2 The animals were irritated, squeaky



yielded 17.9 g of base boiling at [err] mmHg. B.p. acc. to J. Chem Soc.
3062 (1958) [err] nm Hg. - 3- ’IhlsSheetl-?aséyéﬂR 2L

yerosleride mp. errl - [l IIII!||||I||I|I|

11

Discussion

As can be seen from Table 2 the compounds according to the

invention give a better local anaesthetic effect than the

‘'known analgesic pethidine. As the local anaesthetic effect
5 is combined with a good analgesic effect, the compounds

according to the invention are more useful than

pethidine. They can also replace the combinations of one

analgesic and one anaesthetic agent with good result.

10 The best mode of carrying out the invention known at
present is to use the compounds 6 or 7.



Exanpl e 13 t-(2-Ethoxyethyl)-4-cyano-4-phenyl - pi peridine The title conpound
was:prepared as described in npl e 12 from 4-cyano- 4- phenwmnsngﬂmgmgﬁRg
2- br onoet hyl —ethyt— €t her excluding Kl: Reaction tine under. ﬁh

Thejconp(.)und b““\“!“mlmﬁ““!“m Hg. covalN;)s 11 Examole 14 m"mmr

CLAIMS

1. Compounds of the formula IV

10 |
CON (R;) Ry

wherein R1 is an alkyl group with 2-6 carbon atoms or an
alkoxyalkyl group.R‘O(CKz)m-, wherein R, is an alkyl group

15 with 1-4 carbon atoms and m is 2-4, Rz and R3 are the same
or different and each an alkyl group with up to 6 carbon
atoms or R, and R, form together a chain (caz)n wherein n is
4-6 or one of R2 and R3 is hydrogen and the other is a
straight or branched alkyl group with 1-6 carbon atoms as

20 well as pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein Rl' Rz and R3
are alkyl groups.

25 3. A compound éccording to claim 2, wherein R1 is hexyl,
R, is methyl and Ry is ethyl. '

4. A compound according to c¢laim 2, wherein Rl is hexyl

and R2 and R3 are both ethyl.

30 :
S. A pharmaceutical preparation for control blockade by
epidural or intrathecal route containing a compound
according to claim 1.

35 6. A pharmaceutical preparation for anaestheéia and
analgesia containing a compound according to claim 1.



1- Hexyl - 4- phenyl™~4-pi peridi necar boxylic acid hydrochl oride A nixﬁu&g Heplalt
ethyl ester (22.5 hydrochl oric acid (225 [
acid (70 m) was EL)Q“ Im II qu for 30 h. After coo‘Iin_“ %m |\

_ : of IKC i1 ef
Yield 112.9 g. The filtrate was evaporated3nd the residue treated with
acetonitrile yielding another 4 g of acid. Recrys tallization from
crystal lizati om, Exasge cof & compound according to claim 1 for the
manufacture of a pharmaceutical preparation with

was poured into:2 e swater. the acid was filtered
acetonitril yielded 16.9 g with mp. [err]. The acid contains sol vent of
anaesthetic and analgetic effect.

S 8. A process for the preparation of a compound of Formula
IV according to claim 1 wherein '

a) an estér or nitrile of the formula I is hydrolyzed to the
corresponding acid of the formula III, which then is reacted

10 with 1) oxalyl chloride and 2) the appropriate amine to
yield the end product of the formula IV

(
15
Ry = N
A —_— R,— N
I 1 COOH
20 111
25
’ 1) (cocl), |
2) R, (Ry)NH 1y CON(R R,
30

wherein Rl' Rz and R3 are as defined above in claim 1 and A
is -CN or -cozczus; or

35 b) a compound of the formula I, wherein A is -cozczll5 is



1 [ 4+ Et hoxybuty+}- | - 4- plperldlnecarboxyllc acid hy Y hlon

m xture of th ester (17 9 g 53.7 mmol ). 2N Na ano
(6.m) was heﬁ!,mum lmml with stirring for 24 h.

extracted wit J"End then acidified with dil

acid. The solvent WES Bvaborated and the rtdidue extracted mnth acetone
The acetone solution was filtered and the sol vent evaporated. The

crystalline residue S ed ove e in a vacuum desi ccator and the

recrystallized ??Gﬁ%ﬂféﬁhw %'Ei{‘ét h as Xilegggamﬁ?ww of the
formula II, wherein Rl and R2 are as defined above, that is
a compound of formula IV, wherein R2 or R3 is hydrogen.

5
l ~
. / b
R.. - N
10 Rzmz
A —_— R1 = N
| ONH Rz
{
I 11
15

9. A method for inducing anaesthesia and analgesia
| comprising administration to mammals including man needing
local anaesthesia and analgesia an effective amount of a
20 compound according to claim 1. '



Exampl e 16 ‘1- ( 2- &t hoxyet hyl ) - 4- phenyl - 4- plperldlne carboxyllc acid
hydrochl ori de. A m xture of the cyanide according t np e 13 (5. 69)
KOH(5. 6g). ethanol (39 m) and water (17 ml) was heat

[err] for 6 hours. The reaction mxture wag acidified

hydrochl oric acid, the precipitated salt s filtered Q&Hml
evaporated. The residu was | eached with hot acetone. cetone
exacts 4.2 g ORB%Q%Ah&tIe conpound was obtained. n.p. [err]

-

/ :
Compounds of the formula IV for use as local anaesthetica
and analgetica, as well as a method for their preparation,
5 their pharmaceutical preparations and their use.

Iv CON(RZ)R3



'COVPOUNDS | |

Pet hi di ne hydrochloride (2.56 g 9 mol) and butyl am ne (}5
j.n=an autoclave at [err] for 3 days.
‘between 10 nm of 1IN NaCOH and di et hyl _
[err] The solvent was evaporated and the residue chromatjographed on
al um ni um oxi de pi tAgaAhyl acetate as eluent The
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crysta i ne product (1. ecrystallize rom n- heikagnmeyrerdaing 0.

g With np. [err]Thls \MkcJ

N4thy|-1-hexy| ri di necar boxani de This copp uﬂdb&ﬁgwgﬁgpcre
as above fronleth henyl 4 pi peri di necar boxy| a

(3.54 g. 10 mmol ) and ethylan1ne (2.28 g. 50 mol). Reaclion time 2 days.
The crude product (1.0 g) was recrystallized from di sopropyt—etther,
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[err]

anaesthetic and analgesic effect as well as processes for
their preparation

Field of the invention

The present invention is directed to new compounds having
both local anaesthetic and analgesic effect, a process for
their preparation and their use in the manufacture of
pharmaceutical preparations.

Background of the invention
Pethidine is a frequently used analgesic. It has also a

weak local anaesthetic effect. The anaesthetic/analgesic
effect of pethidine after spinal administration is often
insufficient in both respects; Instead combinations of
bupivacaine and fentanyl or morfin are being used. The
opiate analgesics have several severe draw-backs, as e.g.

development of tolerance, addiction, risk for respiratory-

depression. There is, thus, a need for agents giving a
local anaesthesia with a remaining analgesic effect. Such
agents should be used after spinal or epidural injections
as local anaesthetics intraoperatively. Thereafter the
compounds would give good post-operative vain relief.

Prior art _

Hardy D.G. ¢t al describe in J. Med. Chem. 8, pp. 847-851
(1965) the structure-activitv relationship of some
analogues of pethidine, which have an analgesic activity.
The Swedish patent 96980 describes l-methyl-1l-phenyl-
piperidin-4-carboxylic acid and two amides thereof. No
specific pharmaceutical effect is given in the document,
only'that the compounds can be used in the manufacture of
new drugs. From FR 2156470 derivatives of 1-(3,3-diphenyl-
propyl)-piperidine are known, which due to their high
lipid solubility only tvan be active as analgetics not as
local anaesthetics. In Acta Pol Pharm 1979,36(4), p. 439-
4, (Chemical Abstracts 93(1980) 7970v) some amides of 1--
butyl-4-phenyl-4-piperidinecarboxylic acid are described.



4" COMPOUNDS |~v—€eneral nethod of preparation Oxal yl chIC)REEL&QEﬁﬂﬂWTQHEﬂﬂT
added dropwi Se'ImsE}QetsﬁaisﬁgehRTilch a solution of a piperid

(111D — 16 0cT o5

These amides seém to have analgesic, but not local
anaesthetic effect.

Outline of the invention

It has been found that compounds of the following formula
IV or pharmaceutically acceptable salts thereof not only
give an unexpectedly good effect as spinal and epidural
anaesthetics but also have an additional analgesic effect
that lasts for a long time after the anaesthetic effect
has declined. Thus no combination of active compounds need
to be given, thus avoiding the risks connected with these
mentioned above. The compounds according to the invention
are defined by the following formula IV

N

/ .

CON (Rz) Ry

Iv
wherein
Rl is an alkyl group with 2-6 carbon atoms or an
aikoxyalkyl group R40-(CH2)m-, wherein R4 is an alkyl
group with.1-4 carbon atoms and m is 2-4, R2 and R3 are
the same or different and each an alkyl group with up to
6 carbon atoms or R2 and R3 form together a chain (CH2)n
wherein n is 4-6 or one of Rz and R3 is hydrogen and a
straight or branched alkyl group with 1-6 carbon atoms as
well as pharmaceutically acceptable salts thereof.

Preferred compounds according to the invention are those,
wherein Ry, R, and Ry are alkyl groups.

Especially preferred is the compound wherein the group R1
is hexyl, Rz is methyl or ethyl and R3 is ethyl.
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i necar boxylic acid (conpounds 111) (5-6 mti) in [err]—~20.m). The
reaction m xture was stlrred at [err] for 2 h. The soI A&EﬁﬂﬂVP ' d,

o Ea¥l
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a féw m of tol Ukhiséhesel: sol vent was

resi due was dISSO (10 n1) and the solut| n jwas added dro Wi se

W|th stirring to u'ﬁm i the appro rite amne (3544216n8CE)1994 [efr]
O mM), cooled in ice- mater he reacti n m xture wag tthen stirred afj foom

tenperature for a few hours. It was then shaken with IN NaCH (20 m). opce

with wat er drI?ﬂefeff&aaadltaea%eb%aahge\e%p%%t % Fﬁﬁ{%er P\

“hydrochl ori de the crud ? i I n several .cases was purified e.g by
chr omat ogr aphyP armaceut cally acceptable salts. The hydrochloride is

especially preferred.

Preparation _
Compounds of the formula IV above were prepared according

to the following:

" R - N
2 ONH R
' N 11 2
~
R, = N
A — Ro— N 1) (cocl
I 1 COOH ——u) )2
2) R
- ) Ry (R,NH
) ~N
: |
R. - N =
? T N\
v~ CONGR IRy

wherein A, Rl' Rz, and R3 are as defined above.
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TABLE 1 [err] Pharnaceutical preparations For the prep
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The compounds of the formula I wherein A is CN or =CO,C Hy
and R1 is as defined above were prepared from the

corresponding secondary amine (R1=H) with the exception of

the compound wherein Rl is CH3 and A is cozczus,'which is
the commercially available compound pethidine. The
compounds of the formula II are prepared directly from I
wherein A is -cozczus (c.f. Example 1) by reaction with an
alkylamine or are prepared in the same way as the
compounds of the formula IV. These are obtained by first
hydrolyzing the compounds of the formula I to the
carbcexylic acids of the formula I1I, which then are
reacted with oxalyl chloride and the appropriate amine to
yvield a compound of the formula 1IV. |

Detailed description of the preparation

The examples denoted Il - 16 describe intermediates in the
preparation of the compounds of the formula IV.

COMPOUNDS I

Example I 1

Ethyl l-hexyl-4-phenyl-4-pi Egridlne carboxylate
hydrochloride

Norpethidine (23.5 g, 0.10 mol), hexyliodide (23.5 g, 0.11
mo-), anhydrous Nazco3 (11.7 g, 0.11 mol) and acetonitrile
(250 ml) were heated under reflux and stirring for 1,5 h.
The mixture was filtered and the solvent removed. The
residue was dissolved in CH2012, the solution washed with
100 ml1 of 1 N NaOH and then with water and finally dried
(K2c03). To the solution HCl1l (g) in diethyl ether was then
added, whereupon the solvents were removed and the residue
recrystallized from ethyl acetate. Yield 22.5 g of
hydrochloride with m.p. 156-158°C.

M.p. acc. to J. Med.Chem. 8 p. 847-851 (1965), 158°cC.
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Example I 2
Ethyl 1-[4-ethoxybutyl]-4-phenyl-4-piperidinecarboxylate
hydrochloride

Norpethidine (15.63 g, 67 mmol), 4-ethoxybutylchloride
(10.67 g, 70 mmol), Na2003 (7.77 g, 73 mmol), KI (0.6 g)
and acetonitrile (150 ml) were heated under reflux and
stirring for 72 h. The mixture was filtered and the
solvent removed. The residue was dissolved in diethyl
ether, and the solution washed with water and dried
(Mgso4). Destillation yielded 17.9 g of base boiling at
160-163°C/0.05 mm Hg. B.p. acc. to J. Chem. Soc. 3062
(1958) 180°C/1 mm Hg. Hydrochloride m.p. 143-145°C.

Example I 3
1-(2-Ethoxyethyl)-4-cyano-4-phenyl-piperidine.

The title compound was prepared as described in Example I
2 from 4-cyano-4-phenylpiperidine and 2-bromoethyl ethyl
ether excluding KI: Reaction time under reflux 6 hours.
The compound boiled at 130-135°/0.005 mm Hg.

COMPOUNDS III

Example T 4
1-Hexyl-4-phenyl-4-piperidinecarboxylic acid hydrochloride

A mixture of the ethyl ester (22.5 g, 64 mmol) 20%
hydrochloric acid (225 ml) and acetic acid (70 ml) was
heated under reflux for 30 h. After cooling the mixture
was poured into 200 ml of ice water, the acid was filtered
and air dried. Yield 12.9 g. The filtrate was evaporated
and the residue treated with acetdnitrile vielding another
4 g of acid. Recrystallization from acetonitril yielded
16.2 g with m.p. 193-195°C. The aclid contains solvent of
crystallization.
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materials for H nanely ethyl t-hexyl-
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Example I S
1-f4-Ethoxybutyl ] -4-phenyl-4-piperidinecarboxylic acid

hydrochloride
A mixture of the ethyl ester (17.9 g, 53.7 mmol), 2N NaOH
(55 ml) and ethanol (6 ml) was heated under reflux with
stirring for 24 h. The solution was extracted with diethyl
ether and then acidified with dilute hydrochloric acid.
The solvent was evaporated and the residue extracted with
acetone. The acetone solution was filtered and the solvent
evaporated. The crystalline residue was dried over CaCl,
in a vacuum desiccator and the recrystallized from THF-
ethyl acetate. Yield 11.7 g with m.p. 131-133°C,

Example I 6

1-(2-Ethogxethxl2-4-phenxl-4-giperidine-carbogxlic acid
hydrochloride.
A mixture of the cyanide according to example I 3 (5.6g),

KOH(5.6g), ethanol (39 ml) and water (17 ml) was heated in
an autoclave at 140° C for 6 hours. The reaction mixture
was acidified with concentrated hydrochloric acid, the
precipitated salt was filtered and the filtrate
evaporated. The residue was leached with hot acetone. From
the acetone extracts 4.2 g of the title compound was
obtained. n.p. 150-155° C. '

COMPOUNDS II

Example 1

N-Butyl-l-methyl-4-phenyl-4-piperidinecarboxamide
Pethidine hydrochloride {(2.56 g, 9 mmol) and butylamine (5

ml) were heated in ah autoclave at 180°C for 3 days. The
reaction mixture was shaken between 10 ml of 1N NaOH and
diethyl ether and the ether extracts dried (Mgso4). The
solvent was evaporated and the residue chromatographed on
aluminium oxide with ethyl acetate as eluent. The
crystalline product (1.0 g) was recrystallized from n-
hexane yielding 0.59 g with m.p. 73-76.5°C.
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Example 3 :
N-Ethyl-l-hexyl-4-phenyl-4-piperidinecarboxamide

This compound was prepared as above from ethyl 1-hexyl-4-
phenyl-4-piperidinecarboxylate hydrochloride (3.54 g, 10
mmol) and ethylamine (2.25 g, 50 mmol). Reaction time 2
days. The crude product (1.0 g) was recrystallized from
disopropyl ether, yielding 0.81 g with m.p. 92-S4°cC.
Hydrochloride m.p. 221-223°C (from 2% aqueous acetone).

COMPOUNDS IV

General method of preparation. Oxalyl chloride (4 ml) was
added dropwise with stirring to a solution of a

piperidinecarboxylic acid (compounds III) (5-6 mmol) in
cnzcl2 (20 ml). The reaction mixture was stirred at 50°C
for 2 h. The solvent was evaporated, a few ml of toluene
were added and the solvent was evaporated again. The
residue was dissolved in CH2012 (10 ml) and the solution
was added dropwise with stirring to a solution of the
appropriate amine (35-42 mmole) in CH2C12 (20 ml), cooled
in ice-water. The reaction mixture was then stirred at
‘room temperature for a few hours. It was then shaken with
1IN NaOR (20 ml), once with water, dried (K2c03) and the
solvent evaporated.

Before conversion to hydrochloride the crude base in
several cases was further purified e.g. by
chromatography.

In the following Table 1 some compounds according to the
invention are given.
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TABLE 1
R,- N
CON (Ry) Ry
hydrochloride

Comp R1 R—2 R3 _ m.p °C

1) CH3 H C4H9 73-76.5

2) CeHy 4 H CH3 252-254

5) CSH13 | CH3 CH3 155.5~158.5

9) CzﬂSO(CH2)4 CH3 CH3 125-128

10) 2 SO(CH2)4 CH3 C2H5 115-117

12) ZHSOCHZ CHZ 02H5 CZHS 142-144

14) C4HQO(CH2)2 CZHS CZHS
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Pharmaceutical preparations

For the preparation of pharmaceutical preparations the new
compound is dissolved in a liquid diluent which is
suitable for injection. The preparations used are aqueous
solutions which contain between 2.5 and 40.0 mg/ml of the
active compound calculated as the hydrochloride salt.

Biological studies

Spinal anaesthesia

The compounds according to the invention were tested for
spinal anaesthesia in the mouse. There were six animals in
each group. As reference compound pethidine, the starting
materials for compounds 2) - 8), namely ethyl i-hexyl-4-
phenyl-4-piperidinecarboxylate hydrochloride (Example I 1)
and 9) and 10), namely ethyl 1-[4-ethoxybutyl]-4-phenyl-4-
piperidinecarboxylate hydrochloride, (Example I 2) known
from the above cited J. Med. Chem. were tested. The
results are presented in the following Table 2.
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f ¢ct

Mean dQuration (min) of motor block and full analgesia

(tail-flick) in mice after subarachnoid injection of S ul

of the test solution. The durations are calculated from
the time of injection.

Compound conc. Motor bl Tail-flick
% Duration min

3 1 10 15
4 14 35
5 14 20
6 20 40
7 27 50
8 19 40
9 3 10
10 6 10
11 | 6 10
12 3 10
I1 ' 15 40
12 5 25
3 2 22 30
4 24 30
5 21 25
6 36 55
7 48 85
gl 4 ° >120
9 | 6 10
10 | 7 10
11 12 35
12 6 10
12 10 15
Pethidine 4 15
1 4 17 20
Pethidine 10 25

* The animals were irritated, squeaky -
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Discussion
As can be seen from Table 2 the compounds according to the
invention give a better local anaesthetic effect than the
known analgesic pethidine. As the local anaesthetic effect
is combined with a good analgesic effect, the compounds
according to the invention are more useful than

pethidine. They can also replace the combinations of one
analgesic and one anaesthetic agent with good result.

The best mode of carrying out the invention known at
present is to use the compounds 6 or 7.

Sheet Has Been Reﬁaced

T
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CLAIMS.
1. Compounds of the formula IV Thﬁlslliiﬂt,iliilﬂ‘ﬂinli{leml
R1 - N
CON (Ry) Ry

wherein R1 is an alkyl group with 2-6 carbon atoms or an
alkoxyalkyl group R4O(CHz)m-, wherein R4 is an alkyl group
with 1-4 carbon atoms and m is 2-4, Rz and R3 are the same
or different and each an alkyl group with up to 6 carbon
atoms or R2 and R3 form together a chain (cnz)n wherein n is
4-6 or one of R, and R, is hydrogen and the other is a
straight or branched alkyl group with 1-6 carbon atoms as
well as pharmaceutically acceptablé_salts thereof.

2. A compound according to claim 1, wherein Rl' Rz and R3
are alkyl groups.

3. A compound according to claim 2, wherein Rl is hexyi,
Rz is meithyl and R3 is ethyl.

4, A compound according to claim 2, wherein R1 is hexyl
and Rz and R3 are both ethyl.

S. A pharmaceutical preparation for control blockade by
epidural or intrathecal route containing a compound
according to claim 1.

6. A pbharmaceutical preparation for anaesthesia and
analgesia containing a compound according to claim 1.
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to 6 carbon at uIerr] and [err] formtogether a chai °

IS 4-6 or one H ” i s hydrogen and the ot her a stralg t o
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acceptable salts thereo A conpond accordlng claim1l, vm rein [err] and
[err] are alkyl groups. 3. A conmpound Aécordlng to claln1¢. wherein [err]

is hexyl, [err] is methyl and [err] is ethyl.
7. Use of a compound according to claim 1 for the
manufacture of a pharmaceutical preparation with
anaesthetic and analgetic effect.

8. A process for the preparation of a compound of Formﬁla
IV according to claim 1 wherein

a) an ester or nitrile of the formula I is hydrolyzed: to the
corresponding acid of the formula III, which then is reacted
with 1) oxalyl chloride and 2) the appropriate amine to
yield the end product of the formula IV

A —_—y R, —
I 1~ N COOH
111
T

1) (coc1)2

N R, ~

? 1
2) R3 (Rz)NH _ v CON(RZ)R3

wherein Rl' Rz and R3 are as defined above in claim 1 and A
is -CN or -COZCZHS; or

b) a compound of the formula I, wherein A is -00202H5 is
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of a compou l o claiml for the manufacture of'yj i I
prepar ati on Hmpand anal getic effect. 7. A prml EH‘H\[‘% r
preparation conpri‘si hg & ound according to claim1 as [ ent

together with a liquid diluent suitable fr injection.

4. A conpoUhd~a€c0Lglgg\%Eangin12 wherein [err] is hexyl and [err] are
bot h ethyl.de A conpoun rding to claiml for use if. ATV

reacted with an amine Rzmiz to yield a compound of the
formula II, wherein R1 and R2 are as defined above, that is
a compound of formula IV, wherein R2 or R3 is hydrogen.

9, A method for inducing anaesthesia and analgesia
comprising administration to mammals including man needing
local anaesthesia and analgesia an effective amount of a
compound according to claim 1.

REPLACEMENT SHEET
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8. A.pharnamceutical preparation according to-clain1?, for use in inducing
anaest hesi a and anal gesia. 9. A pharnmaceuti cal preparé?f* cebl B Wegh H1Y;. L
]

claim7. in formfor adninistration epidurally or [err or

t he preparation of a compound of fornula IV accordirng t Ig ein a)
an ester of nitrile of the formula | is hydrolyzed to the corre ng
acid of the fornmula Ill, which then is n&cted with 1) oxalyl chloride and

2) the apppRIldhfredl et Y-S oMk PN ERA AN DES RrT8 BoTk L¥car
ANAESTHETIC & ANALGESIC EFFECT AS WELL AS PROCESSES
FOR THEIR PREPARATION

ABSTRACT

Compounds of the formula IV for use as local anaesthetica
and analgetica, as well as a method for their preparation,
their pharmaceutical preparations and their use.

REPLACEMENT SHEET
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SUBSTITUTED 4 - PHENYI,-4PIPERIDINECARBOXAMIDES WITH BOTH LOCAL
ANAESTHETIC AND ANAIGESIC EFFECT AS WELL AS PROCESSES FOR
THEIR PREPARATION '

Qescriptian
Fiald of tha invention

The grasant inventicn is dicectad IS new compaunds having bath local anaesthatic and analgesic effsct, a pracass
lar ihair pragaration and their usa in tha manufactura of pharmacautical preparations.

Backgreuna of tha invention

Pathicine i3 2 raquantly used analgesic. It has alsa a weak lacal anaesthatic aifect. The anaasthetic/analgasic
effact of pathidine aftar spinal administration is often insufficiant it Sath raspacts, Instead cambinatians of Supivacaine
and fentanyt or madfin are being used. The cpiate anaigesics have sevaral savera draw-backs, as e.g. davelcpmant,
of tclerance, acdiction, risk for respicatary degression, Thars is, thus, a need for agents giving a lecal anaesthesia wity
2 remaining analgasic effact. Such agents should be used after spinal or apidural injections as local anaesthatics
intracparatively. Thereattar the compaunds wauld give goad pest-cperative pain raliet.

Bricrart

Hardy 0.G. at al dascribe in J. Med, Chem, 8, gp. 347-351 (1965) the structure-activity relaticnship of some ana.
leguas cf gethicine, which have an anaigesic activity. The Swedish patent 96560 describes 1-maethyl- phenyl-gigari-
din~t-caraxylic acid and twe amides therect. Na specific phamacautical affact is given in the document, anly tat the
cemgaunds can Be used in the manufacture.of naw drugs. Frem FR 2156470 dacivatives of 14{3.3-dighenyt-gregyl)-
pigericine are inawn, which duae t their high ligid solubility only can be active as anaigetics nat 2s local anaesthatics,
In Ac:a Pol Pharm 1979,36(4), p. 439-4, (Chemical Abstracts 33(1980) 7970v) same amides of 1-butyl-4-phenyl-<-gig-
aricinecarBoxylic acikd are dascribed,

Thaese amides seem ta have anaigesic, but nct local anaesthetic sffact.

Qutline of e inventicn It has Been laund that compounds of the leilowing femula IV or phammaceudcally accagpt-
able saits therecf nat cnly give an unexpectedly good effect as spinal and epidural anaesthetics but alsc have an
acciticnal anaigesic sffact that lasts for a long tima after the anaesthatic effect has declined. Thus no combinaticn of
active cempaunds need (o be given, thus aveiding the risks connacted with these menticnad above. The compaunds
acsording ta he invention are dafined by the fallowing fermuta [V S

Iv

wherain 8, is an alky! group with 2-6 cartien atoms or an atkoxyalkyi graup R,O-(CHy),, -, wherein R is an alkyl group
with 1-4 caian atams and m is 2-4, R, and A, are the same or different and each an alkyl graup with up (o § carbon
atoms ar &, and Ry farm tagether a chain (Chy), wharein i is 4-8 or one of R, and Ry is hydrogen and a straight or
branched alkyl group with 1-8 cartion atoms as well as ghamacsutically acceptabis salts theraof,
Prefarred compounds accarding [a the inventian are those, wharain A, R, and R, are alky! groups,
. Espacially preferred is the compaund whersin the group R, is hexyl, R, is methyl ar ethyl and Ry is ethyl,
Pretarred saits accarding (o the invention are phammaceutically acceptable saits. The hydrachiaride is espacially
pralarrad,

Pragaration

Campaunds of the farmula IV aliove were prapared accarding (o tha lollowing:
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wharain A, R,, Ry, and R, are as defined abave.

The campounds of the formula | whersin A is CN ar -CO,CoHg and R, is as defined abova were prepared from
tha corraspanding secondary amine (R, =H} with the excaption of the compeund wharain R, is CHy and A is CQ,CoHe, .
which is the commaerciaily available compound pathidine. The compounds of the formula |l are prepared diractly from
| wherain A is -CO,CoHg (c.f. Exampie 1) by reaction with an alkylamine or ara praparad in the same way as the
compounds of the formuia (V. Thess are obtained by first hydrolyzing the compaounds of the formula | tc the carboxylic
acids of the farmula Ilf, which then are reacted with oxalyl chioride and the appropriate amine to yield acangcmd of
the formuia [V, '

Qetailad description of the presaraticn

The examplaes dencted |1 - |6 describe intarmediatas in the preparation of the compounds of the formula IV,

COMPOUNDS |

Examole | 1 Ethyl 1-hexyl-d-phenyi-d-giperidine carbaxviate hydrochioride

Nospethidine (23.5 g, 0.10 moi), hexyliodide (23.5 g, 0.11 mol), anhydrous Na,CQO5 (11.7 ¢, 0.11 mal) and ace-
tonitrile (250 mi) ware heated under reflux and stirring for 1,5 h. The mixture was fiitared and the solvent removed. The
rasidue was dissoived in CH,Cl,, the sciution washed with 100 mi of 1 N NaOH and then with water and finally dried
(K2CQy4). To the safution HCI (g) in diethyl ether was then added, whereugcn the saivents ware removed and the residus
recrystalfized from ethyl acetate. Yiald 22.5 g of hydrachioride with m.p. 156-158°C,

M.p. ace. to J. Med.Cham, 8 p. 847-851 (1965), 158°C.

le |
Ethy! 1-{4-sthaxybutyl]-4-ghenyi-4-piparidinecarboxylate hydrochioride
Narpethidine (15.83 g, 67 mmol), 4-athaxybutylchlcride (10.67 g. 70 mmal), Na,CO4 (7.77 g, 73 mmei), K (0.6 g)
4nd acelonitrile (150 mi) were heated undar reflux and stiering far 72 h. The mixture was flitered and the solvent re-

_hcvcd. The rasidue was dissolved in disthyl ethar, and the solution washed with water and dried (MgSQ,). Oeatiilation
ifieldad 17.9 g of base bailing at 180-163°C/0.05 mm Hg. B.p. ace. (o J. Chem: Soc. 3062 (1958) 160°C/1 mm Hg.
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Hydrachiaride m.p, 143-145°C,

Example!3
1-(2-Elhoxysthyl)-4-cyanc-4-phanyl-piperidine.

Tha titte compound was prapared as described in Exampia | 2 from 4-cyanc-4-phenylpiparidine and z-hromaemy(
athy! ather axciuding Kl: Reaction tima undar raflux 6 hours. The campound bailed at 130-135%/0.005 mm Hg. -

COMPOUNDS I

Examplal 4

1-Hexyl-4-ghanyl-4-oigeridinecarboxylic acid hydrochiaride

A mixture of the aethyl aster (22.5 g, 84 mmol) 20% hydrachioric acid (225 mi) and acatic acid (7Q mi) was heated
under rafux for 30 h, After cooling the mixture was paurad intc 200 mi of ice water, the acid was filterad and air dried,
Yield 12.9 g. The filtrate was avaporated and tha rasidua treated with acetenitrile yielding ancther 4 g of acid. Recrys-
tallization from acatonitril yielded 16.9 g with m.p. 193-195°C. The acid contains scivent of crystallization. :

Example ! 5

1{4-Ethoxybutvil-4-chenyl-2-aiperidinecarboxylic acid hydrochioride

A mixtura of the athyl estar (17.9 g, 53.7 mmal), 2N NaOH (55 mi) and ethanci (& mi) was heated under reflux with
stiering for 24 h. The saiution was extractad with diathy! ether and"then acidified with dilute hydrochieric acid. The
soivent was svaporatad and the rasidue extracted with acetone. The acatone solution was fiitered and the scivent
svapcrated. The crystalline residue was dried over CaCl, in a vacuum dasiccator and the recrystallized from THF-
athyl acetate. Yield 11.7 g with m.p. 131-133°C, '

Examole ! §
- 1-(2-Ethoxvathyi)-4-chenyl-d-oioaridina-carboxylic acict hvdrochloride.

A mixture of the cyanide according to axample | 3 (5.6g), KOH(5.6g). ethanai (38 mi) and water (17 mi) was heated
in an autcclave at 140° C for 6 hours. The reaction mixture was acidifted with concentrated hydrochloric acid, the
precipitated sait was filtarad and the filtrate avaporated, The residue was leached with hot acetone. From the acetone
extracts 4.2 g of the title compound was obtained, n.p. 150-155° C.

COMPOUNOS It

. Examole 1

N-Butyl-1-methvi-d-chenvi-4-giperidinecarboxamida

Pethidine hydrochloride (2.56 g, 3 mmal) and butylamine (S mi) wers heated in an autocfave at 180°C for 3 days.
The reaction mixture was shaken between 10 mi of IN NaOH and diethyl ather and the ether extracts dried (MgSOy)-
The salvent was evaporated and the residue chroamatographed on aluminium oxide with sthyl acatate as eluent, The
crystallina product (1.0 g) was racrystailized from n-hexane yiekling 0.58 g with m.p. 73-76.5°C.

Exampla 3
N-Ethyl-1-hexyl-3-ohenyl-4-piparidinecarboxamida

This compound was preparad as above from athy! 1-hexyl-d-phenyl4-piperidinecarboxylate hydmchlﬂf”':@;s '
8. 10 maiol) and ethylamina (2.25 g, SO mmai). Reaction time 2 days, The crude product (1.0 g) was recrystalizsd
from disoprapy! ather, yieiding 0.81 g with m.p. 92-94°C. Hydrachiaride m.p. 221-223°C (jrom 2% aqueous acelorier
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COMPOUNQOS IV

~ Seneral method of preparation, Oxalyl chicride (4 mi) was added drapwisae with stirring to a salution of g glperid

inecarboxyiic acid (compaunds 1) (S-6 mmai) in CHyCla (20 mi}). The reaction mixture was stirred at 50°C far 2 h. The

scivent was evaporated, a law m of tcluane ware added and the solvent was evaparated again, The residue was

dissaived in CH,Cl, (10 mi) and the sciution was added dropwisa with stirring to a salution of the agpropriate amine

(35-42 mmaie) in CH,Cls (20 mi), cocled in ice-watar. The reaction mixture was then stirrad at room tamparature for -

a faw hours, It was then shaken with 1N NaQH (20 mi), anca with watar, dried {K2CQ4) and the salvent svagorated.
Befare canversian (s hydrachlarida the crude base in several cases was further purifled e.g. by chromatagraghy.
In the following Table t some compcounds accarding to the invention are given,

TABLE 1

R,y
CON (R,) Ry
hydrochloride

Comp Ry R, Ry m.p °C
1) CH, B C,Hq 73-76.5
2) CeH, 4 H CH, 252-254
3) CqH, 4 H C,Hy 221-223
4) CgH, 4 ' H CH(CH,), 145-143
§) CgHy 4 CH, C He 137-141
7) CgHy 4 C,Hg C He 151-154
8) CgH, 4 (CH,) g 217-219
9) C,H50(cH,), CH, cH, 125-128
12} cznsocnz-gn2 C He C,Hg 142-144
13) C3H,0(cH,), C,Hg e M,

-Mmccmlcal oreparations

Far the preparation of pharmacsutical preparations the new compound is disscived in a liquid difuent which is
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suitable for injactian. The greparations used are aquecus saluticns which cantain between 2,5 and 40.0 mg/mi ot the,
active compcund caiculated as the hydrachiaride sait.

Blcicgieal studias

Sainal anaesthesia

The campaunds accarding te the invention ware tested far spinal anaestasia in the mause. There ware six animais
in sach group, As ralerence compaund pathidine, the starting materials for comgaunds 2} - 8), namaly ethyt t-hexyt
4-phenyl-4-gipericinecarbaxytate hydrochicride (Example | 1) and 9} and 1Q), namaely ethyt I{A-chayumyq-qn.nw.
4-piperidinecarsaxyiate hydrachiaride, (Example [ 2) inawn from M@ abave cited J. Med. Chem. wera tested, The
results ara grasented it he following Table 2.

TASLE 2 .
Maean duraten (min) af meter block ana ull anaigssia (tail-lick) in mice after subarachneid injection of S ul of e
test sciution, Tha duraticns are calculated from the dme of injection.
Cempaund Cone. % Moatar bi Quration ~ Tail-flick min
3 1 1Q ] :
4 14 35
§ 14 2
8 20 4Q
7 o8 L]
8 19 @
g 3 16
14 8 10
11 [ 10
12 3 10
it 1S ]
12 s 25
3 2 22 )
4 24 30
S 21 25
8 36 §s
7 48 as
a 48 >t20
g 8 1Q
1Q rd 10
11 12 3s
12 8 1{°]
12 10 1S
Pethidine 4 1S
.1 4 17 0
Bathidine 10 23
Qiscussion

As can be seen from Table 2 the compaunds accanding (o the invention give a better local anaesthetic sfect than
the known anaigesic pethidine, As the local anaesthedc effect is combined with a good anaigesic effact, the compaounds
accarding ta the invention are mare useful than gethidine. They can aisq replace the combinations of one anaigesic
and one anaesthetic agent with good result,

The bast made of carrying aut the invention knawn at present s {0 use the compaunds 8 ar 7.
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Claims

Claima tor the (cllawing Contractings States : AT, 8E, CH, LI, OE, OK, FR, G8, T, LU, NL, SE

1. Aeﬁnupcundol he formula IV

l| - N
CoN (1) Ry
wherein _
A, is an alkyt group with 2-8 carben atams or an alkaxyaikyl group R4Q(CH,) - Wherein R4 is an alkyi group
with 1-4 carion atoms and m is 2-4;

R, and Ry are the same ar diffarent and each an atkyl graup with upto § carbon atoms, or F; and 8, farm
togethera chain (Chiy), wharein a is 4-8 or one of A, and Ay is hydragen and the cther is a straight or branched
alkyl graup with 1-8 carbon atoms;

as wall as phamacsuticaily accaptable saits thereof.

A compound accarding ta claim 1, wherein By, fz and Ry are alkyl graups.

A compound accarding to claim 2, whersin Fl is hexyl, Ry Is methy! and Ry is athyl.
A compaund accarding 1o claim 2, wharein R, Is hexyl and R, and R, ars both ethyl.
Awmmmx‘umhm

Uudamndmcdhghdain!brm.wdmndamluudpmﬂmmm‘ﬂ:
and anaigetic effact.

A phamaceutical preparation comprising a compaund accarding to claim 1 as active ingredient, together with a
liquid diluent suitable for injection. '

L T Y I

N

8. Apharmacautical preparation according ta claim 7, for use in inducing anaesthesia and anaigesia.
9. A pharmaceutical preparation according ta claim 7, in form for administeation epidurally o intrathecally
10. A process foc the pupantbndampomiddfcnmfa IV accarding ta ciaim | whersin

a) an eater or nitrile of the fommula | is hydrolyzed ta the carresponding acid of the formula lif, which then ls
reacted with 1) axalyl chioride and 2) the apprapriate amine 1o yisid the snd graduct of the formula IV
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BT ——

1 (cocnz

—_—
. 2’ R: (Rzlm‘[ CBN(.

0B e

is -CN ar CO,CoHg: ar
and R, are as defined above in claim Tand A . .
:hmnﬁx azdmf:fqml m«mAh%umdemnoR:‘N.&hW?vm
u::mﬂomwlall wharein R, and R, are as deflned above, that is a compound of the fermuia

- or Fly is hydragen.



REPLACEMENT SHEET

-8 - ' 16 JUL 1997

SUBSTITUTED 4-PHEENYL-4-PIPERIDINECARBOXAMIDES WITH BOTH LOCAL
ANAESTHETIC & ANALGESIC EFFECT AS WELL AS PROCESSES
FOR THEIR PREPARATION

ABSTRACT

Compounds of the formula IV for use as local anaesthetica
and analgetica, as well as a method for their preparation,
their pharmaceutical preparations and their use.

v CONGRIR,




