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(54) Title: COMBINATION OF DERAMCICLANE AND OPOIDS AS ANALGESICS

(57) Abstract: The invention relates to a combined analgesic pharmaceutical composition which comprises as component: A)
(1R,2S,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-2-phenyl-1,7-7-trimethylbicyclo[2.2.1 ]heptane or a pharmaceutically acceptable
acid addition salt thereof and as component B) morphine, an opioide type analgesic and/or a non-opioide type analgesic in
admixture with suitable pharmaceutical carriers and/or auxiliary agents. Deramciclane increases the analgesic effect of morphine.



nodel s of anxiety and stress. In the Vogel punished

drinking test deranticlane was active in 1 and 10
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adm ni stration [Gacsklyi et. al, Receptor binding

profile and anxiolytic activity of deranticl ane
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p. 338- n the social 1nteraction nodel,
t he conpound increased the tinme spent with soci al
interactions after the singld 0.7 ng/kg oral .
treatnent. In the light-dark nodel, [Crawl ey, IN

Neur opha ogj cal , specifty of a.si,nmple nodel of
anxi ety FoEriﬁBhb&ibgﬂgbg%ﬁ? Qha%'&?‘?edﬁéc%&pomp(’“ lon
benzodi azepi ne, Pharmacol. Bi ochem Behavior, 15: p.
695- 699 (1981)] deranticlane proved to be active-in a

si ngl EEop ¥ BESENRINTIOR/ 1 €g sc. In the marble
buryi ng nodel [Broekkanp, C. L. et al, Major

Tranquillizers Can Be D stinguished fiom M nor
Tranquil lisers on the Basis of Effects on Marble
Bur yi A AWEnERTeleirs e docambiond agalgesivpberm&entical) .
Pharnacol..%26. p. 223-229, (1986)]the nol ecul e was
act i vEO'PRSEBrand 30 ny/ kg after oral treatmnent,

Der anti cl ane did not possess analgesic activity in
t he above nentioned doses.

TECHNICAL BACKGROUND

(1R,28,4R)~(-)-2-[N,N~(dimethylaminoethoxy)]-2-phenyl-1,7,7-
trimethylbicyclo[2.2.1]heptane of the Formula

O\/\N/
|
(1)

(International Non-Propri'etory Name: deramciclane) is an
anxiolytic pharmaceutical active ingredient which falls under
the general Formula of HU 179,174. The preparation of
deramciclane is described in HU 212,574.

Deramciclane showed considerable effects in different animal
models of anxiety and stress. In the Vogel punished drinking

test deramciclane was active in 1 and 10 mg/kg after oral



Additionally to its anal gesic potential norphine,
unfortunately, has nunerous side effects which [imt
wo t@shsriapeuti c use. These side effects are PCT/HU2004/000021
- tolerance, psychic and physiol ogi cal dependence, and
sonetinmes, fatal depression of respiration. The object
of the present invention is to develop a nedica
product which potentiates the anal gesic effect of
nmor phi ne. WD 2016/ 087213 PCTIHU21111411111111121 3
Furt her object of the present”invention is to devel op
a pharmaceutical product having anal gesic effect. The
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thereof potentiate the analgesic effect of norphine.

Fur t hePcish&nteragtionhaftpr e single Aviengikenoras trelienent. In

r ecog%t '.OH t h(jlt the _conbination of

(I R, 2819 Rgbi-dyompeln Cemviar iy alfewostinosgyglogical

,Z:OPRE{.} tleq_zjrl?Zy?b a tszrnlap%e%yy e?lof Xr(z:xlz’glgz%brz i‘hle] g]e%%gzzaorzﬁalo fthe
actions of benzodiazepine, Pharmacol. Biochem. Behavior, 15:
p. 695-699 (1981)] deramciclane proved to be active in a single
oral dose of 3 mg/kg sc. In the marble burying model
[Broekkamp, C.L. et al, Major T; ranquillizers Can Be
Distinguished from Minor Tranquillisers on the Basis of Effects
on Marble Burying and Swim-Induced Grooming in Mice. Eur,
J. Pharmacol. 126: p. 223-229, (1986) ] the molecule was active
in 10 and 30 mg/kg after oral treatment. Deramciclane did not

possess analgesic activity in the above mentioned doses.

Additionally to its analgesic potential morphine, unfortunately,
has numerous side effects which limit its therapeutic use. These
side effects are tolerance, psychic and physiological

dependence, and sometimes, fatal depression of respiration.

The object of the present invention is to develop a medical

product which potentiates the analgesic effect of morphire.



and pharmaceutically acceptable acid addition salts

thereof with norphine, opioide type of anal gesics
weEpms0s7203 her type of anal gesi cs have out st angdTgu2004/000021

anal gesi c efficacy. The norphine potentiating effect

of deraraciclane, fromthe therapeutical point of

view, is very advantageous because by this neans the

ef fective dose of norphine can be reduced resulting

in the occurrence of |ess unw@nted side effects. WO

2016/ 087213 PCT/ 2004/ 000021 4 The conbi nati on of

deranticlane with | ow doses of norphine is beneficial
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1). In conbination wth deranticCl ane, tF]e anal gesi c

ef fect occurred and has been potentiated wi thout abuse

potentj.al (derancticlane has no abuse potential). 2. If
one use¥ HTeRRies are sebygshbnthe devahipatert loé theal gesi c

effects_ar.e expr.essed (e, i n cancer therapy),

der arrc‘zl()&@%}ﬂ%&%dfqa?f’{ﬁ({%égf Bt rgbend iRvantienanal gesi c
effect of norphine. This nmeans that to achi eve the
sanme anal gesic effect one can use

The invention is based on the recognition that (1R,28,4R)~(-)-2-
[N,N-(dimethylaminoethoxy)]-2-phenyl- 1,7,7-trimethyl-
bicyclo[2.2.1]heptane of the Formula I and pharmaceutically
acceptable acid addition salts thereof potentiate the analgesic

effect of morphine.

Further basis of the present invention is the recognition that the

combination of (1R,28,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-

2-phenyl-1,7,7-trimethylbicyclo[2.2. 1]heptane of the Formula I
‘and pharmaceutically acceptable acid addition salts thereof with
- morphine, opioide type of analgesics and/or other type of

analgesics have outstanding analgesic efficacy.

The morphine potentiating effect of deramciclane, from the
therapeutical point of view, is very advantageous because by
this means the effective dose of morphine can be reduced

resulting in the occurrence of less unwanted side effects.



| oner doses of norphine with |ess side effects. 3. In
patients where norphine tol erance has al ready been
waolenshsnesl, in conbi nation with derancticl ane ther/#o3®3/000021

of norphine could be decreased and/ or not increased
further. The present invention relates to conbi ned

phar maceutical conpositions for treating pain and
preventing the synptons of w thdrawal from norphine.
SUMVARY OF TI DE | NVENTI ON Acgording to the present
invention there is provided a conbined analgesic
phannaceuti cal conposition which conprises as WO

2016/ %@@&nﬁgﬂlw %@%ﬁi‘&&%ﬁé‘%&lzlg)wg %]%]c?r?) ineis

(IR 2S, 4R) yl am noet

2- pheyheficial #r thei FORbWA hegy&dtol 2. 2. 1] hept ane or a
phar maceutical ly acceptabl e acid addition salt thereof

and as conponent B) norphi ne, an opioide type

anal gesi ¢ and/or a_ non-opioide type analgesic in
admi xt urénwmﬂ beiable b siccpssinlipusamiocaiine an lavedsses
and/ or aum% g&%)rﬁgf?ents DETAI LEli) DESCRI PTI ON COF THE
| NVENTI OGN %S SrEand anspdyeRilyRa siscitate apcur

conposi t 98] APL o AbABination with deramciclane, the analgesic
effect occurred and has been potentiated without abuse
pote:ntial (deramciclane has no abuse potential).

2. If one uses the doses of morphine in which the analgesic
effects are expressed (e.g. in cancer therapy), deramciclane
will further potentiate the analgesic effect of morphine. This
means that to achieve the same analgesic effect one can use
lower doses of morphine with less side effects.

3. In patients where morphine tolerance has already been
developed, in combination with deramciclane the doses of

morphine could be decreased and/or not increased further.
The present invention relates to combined pharmaceutical
compositions for treating pain and preventing the symptoms of
withdrawal from morphine.

SUMMARY OF THE INVENTION

According to the present invention there is provided a combined

analgesic pharmaceutical composition which comprises as



to the present invention conprises as conponent A)
preferably
wa bi8sB8824R) - (-) - 2-[ N, N- (di net hyl ami noet hoxy) ] - Bephemyolt#000021
1,7,7-
trimet hyl bi cycl o[ 2. 2. 1] hept ane- 2- (E) - but enedi oat e
(1:1). The conbi ned anal gesi ¢ pharnmaceutica
conmposition according - to the present invention
conprises as conmponent A) particularly preferably
(1R 2S,4R)-(-)-2-[ N, N-(di net hyl am noet hoxy)] - 2-
phenyl -1, 7, 7-tri met hyl bi cycl o[ 2. 2. 1] heptane of the

I bI
it o A R L AR it P
0.2 %29Ph€(11]yR137574ﬁh1dth91b?cykPa[ﬁ\lz'\f Theptane or a

(di met hyl am noet hyl) , 7-triznet’hyl bi cycl o[ 2. 2. 1] he
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DETAILED DESCRIPTION OF THE INVEN TION

The combined analgesic pharmaceutical composition according
to the present invention comprises as component A) preferably |
(IR,28,4R)~(-)-2- [N,N-(dimethylaminoethoxy)]-2-phenyl-1,7,7-
trimethylbicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1).

The combined analgesic pharmaceutical composition according
to the present invention comprises as component A) particularly
preferably ( 1R,ZS,4R)-(—)~2~[N,N—(dimethylaminoethoxy)]-2-
phenyl-1,7,7-trimethylbicyclo[2.2.1]heptane of the Formula I or
a pharmaceutically acceptable acid addition salt thereof which
contains not more than 0.2 % of (1R,3 S,4R)-(~)-3-[2-N,N-
(dimethylaminoethyl)]-1,7,7-trimethylbicyclo [2.2.1]heptane-2-

one of the Formula



(1:1) which contains not nore than 0.2 % of
(1R 3S,4R)-(-) - 3-
wo 2008lo82(xi net hyl am noet hyl )]-1,7, 7-tri net hyl pCT/HU2004/000021
bi cycl o[ 2. 2. 1] hept ane- 2- one- 2- (E) - but enedi oate (1:1).
(1R 2S,4R)-(-)-2-[ N, N- (di net hyl am noet hoxy)] - 2- phenyl -
1,7,7- trinmethyl bicyclo[2.2.1] heptane of the Fornula I
or a pharmaceutically acceptable acid addition salt
~thereof which contains not gor e than 0.2 % of
(1R 3S,4R) - (-)-3-[2-N, \-
(dunet hyl al ni noethyl )]-1,7,7-trinethyl bicyclo[2.2.1]he
pt ane-2- one of the FEorrmula 11 or a pharnmaceutically
acceptable acid addition salt thereof is described in
Hungari an pat ent ﬁolication HU 1559/ 99. The conbi ned
anal gesi ¢ phar mac al canposition ac@hrding to the
present invention ses ;éggpioide type anal gesic
WD 2005/ 087213 P 7 preferably
tramadol , codei ne, di hydr ocodei ne, nal bufine or
buprenorfine or a -pharmaceytically acceptable salt
Cher o8 & PHRETGLSHBICALY CSrFTHRS R M Rt Al et
conposition according to the present invention
conprises as non-opioide type analgesic preferably

acetyUh%%bhﬁMﬁ&Pmﬁﬁé&ﬁcBﬁ%ﬁﬁﬁkaﬁﬁhcoﬁﬂ%ﬁﬂﬁﬁﬁﬂ%éﬁﬂﬁg
to the present invention comprises as component A) particularly
preferably ( 1R,2$,4R)-(-)—2—[N,N-(dimethylaminoethoxy)]~2-
phenyl-1,7,7-trimethylbicyclo[2.2. 1Theptane-2-(E)-butenedioate
(1:1) which contains not more than 0.2 % of (1R,3S,4R)-(-)-3~
[2-N,N-(dimethylaminoethyl)]-1,7,7-trimethy]-
bicyclo[2.2.1]heptane-2-one-2-(E)-butenedioate (1:1).

(1R,28,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-2-phenyl-1,7,7-
trimethylbicyclo[2.2.1]heptane of the Formula I or a
pharmaceutically acceptable acid addition salt thereof which
contains not more than 0.2 % of (IR,3S,4R)-(-)-3-[2-N.N- _
(dimethylaminoethyl)]-1,7,7-trimethylbicyclo[2.2. 1Theptane-2-
one of the Formula II or a pharmaceutically acceptable acid
addition salt thereof is described in Hungarian patent

application HU 1559/99.

The combined analgesic pharmaceutical composition according

to the present invention comprises as opioide type analgesic



di cl of enac, naproxen, ibuprofene, piroxicamor a

phar maceutically acceptable salt thereof. The conbi ned
wapekgeRix phar maceutical conposition accordi ngcT/HO2608800021

present invention conprises conponent A) and as

conponent B) norphine or an opioide type analgesic in

a weight ratio of 500:1, preferably 100:1,

particularly preferably 30:1. The conbi ned anal gesic

pharmaceuti cal conposition according to the present

i nvention conprises conponenﬁ A) and as conponent B)

a non-opioi de type analgesic in a weight ratio of

The o4 Py L LGS e H et GHEingoaf puine of
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1- 150 ng/ kg, particularly preferably 10-150 ng/ kg WO
2016/087213 PCTI HU21111411111111121 8 The term

" phar Mbeewnitdatd ynaigesaptphbﬂlﬁamudalaﬂﬁlﬁdsﬁ[brﬁ@ddordmg
relates to salts formed with pharnmaceutically
acce ptt%\EheePT epeId ﬂ@‘éﬁ?ﬂt@ncml@prm ias nagiogpgoidEdypesadlgesic
f or mat i e i oric
pretera 1}9 acet%rll salicylic acid, paracetamol, aminophenazone,
diclofenac, naproxen, ibuprofene, piroxicam or a

pharmaceutically acceptable salt thereof.

The combined analgesic pharmaceutical composition according
to the present invention comprises component A) and as
component B) morphine or an opioide type analgesic in a
weight ratio of 500:1, preferably 100:1, particularly preferably
30:1.

The combined analgesic pharmaceutical composition according
to the present invention comprises component A) and as
component B) a non-opioide type analgesic in a weight ratio of

1:500, preferably 1:100, particularly preferably 1:30.

The daily dosage of the combined analgesic pharmaceutical
composition according to the present invention is generally
0.1-150 mg/kg, preferably 1-150 mg/ke, particularly preferably
10-150 mg/kg.



acid, hydrogen bronide, sulfuric acid, phosphoric
acid, lactic acid, citric acid, tartaric acid,
wo ovsnse1aci d, nmal ei c acid, succinic acid, PCT/HU2004/000021
benzenesul fonic acid, p-toluenesulfonic acid etc. can
be used. _
(1R 2S,4R) - (-)-2-[ N, N- (di net hyl am noet hoxy) ] - 2- phenyl -
1,7, 7-trhnethyl bicyclo[ 2. 2. 1] heptane of the Formula I
can be particularly advanta%Fously used in the form
of the fumarate i.e. as
(1R, 2S,4R) - (-)-2-[ N, N-(di net hyl al ni noet hoxy)] - 2- phenyl

- PN bi | ol2. 2. . " .
1) ept LibbC et G neopiabs ecic-pgition ar
PE\? (re %Jié%ﬁ%sjctg?agi pre pa\%/ietg %h%ﬁ%%{%%@%ﬂ# g?én@? ?agbgé erally

used iinorgahfy srasgabicealds. Fapsdlt YormEﬁ%n%%ﬁ?@Mdﬂ?&src ey
be solid or liquid (e.g. tablets, coated fablets,

dr ageeasid, bagmgerdromoda)siinsc aetds phospHoeic acid, lactic
pharmaceutical conpositions may be adm nistered
or al | CHb CHEE éftde tatant agid.cfumarisl acidrmatleic adé'tthﬁuccmlc )
conbi ned har maceut.i cal, conposi ti.gns according to the
pr esefti% Pglé?ﬁqeﬁ‘ﬁ?o@‘éﬁc%%ﬁ@n@f%@@&?%c B?@c‘f‘é‘é}pﬁa@s}i%f

har ti j t r. se, cordi.n 0.a
Furt E@?%&%?%S»%l?ﬁk'ﬂé-ﬁwﬁ@-&ﬁ‘@n%ﬁv@m%ﬁzwa?-g et

rovi i . [ _
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adm xpagicagarly advantageously used in the form of the fumarate i.e.

as (1R,2S,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-2-phenyl-

1,7,7-trimethylbicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1).

The pharmaceutical composition according to the present
invention can be prepared in galenic forms generally used in
pharmaceutical industry. The compositions may be solid or
liquid (e.g. tablets, coated tablets, dragées, capsules, solutions
etc.). The pharmaceutical compositions may be administered
orally or parenterally, preferably orally. The combined
pharmaceutical compositions according to the present invention
can be prepared by procedures of pharmaceutical industry

known per se.

According to a further aspect of the present invention there is
provided a process for the preparation of combined analgesic

pharmaceutical compositions which comprises admixing as



WO 2016/ 087213 PCTI HU21111411111111121 9 conponent A)
(1R, 2S,4R) - (-)-2-[ N, N- (di net hyl am noet hoxy) ] -

w@2@besihs 1, 7, 7-t ri met hyl bi cycl o[ 2. 2. 1] hept anePEI/HE2004/000021
pharmaceutically acceptable acid addition salt thereof
and as conponent B) norphi ne, an opioide type
anal gesic and/or a non-opioide type analgesic with
i nert pharmaceutically acceptable carriers and/or
auxiliary agents and bringing the mxture into a
galenic form According to a“still further aspect of
the present invention there is provided the use of a

conbi j {151 : .

(IR 28 R RS P e e pinoctilhy 1
1,7, 7Qtphem;?l—hw,mﬁmm&cgelbm@ggwm% ofla
pharmaceutical |y acceptable acid addition salt

t her ephammatcaticalbyrporeptabl B)cid modiitunnsa]t thsreopianidg type
anal gesi ¢ and/ or a naon-opioi de type analgesic for the
al | evPePERCHE haormhipe.cor enipisettipaaralpedic Andohar
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phar megemtd Gab lh¥ealenic form.

According to a still further aspect of the present invention there
is provided the use of a combination cbmprising as component
A) (1R,28,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-2-phenyl-
1,7,7-trifnethylb1'cyclo[2.2. 1]heptane or a pharmaceutically
acceptable acid addition salt thereof and as component B)
morphine, an opioide type analgesic and/or a non-opioide type

analgesic for the alleviation of pain.

According to a still further aspect of the present invention there
is provided the use of a combination comprising as component
A) (IR,28,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-2-phenyl-
1,7,7-trimethylbicyclo[2.2.1]Theptane or a pharmaceutically
acceptable acid addition salt thereof and as component B)
morphine, an opioide type analgesic and/or a non-opioide type
analgesic for the preparation of analgesic pharmaceutical

compositions.



acceptable acid addition salt thereof and as conponent

B) norphi ne, an opioide type anal gesic and/or a
wo2sopies de type anal gesic for the preparatipor/av2004/000021

anal gesi ¢ pharmaceuti cal - conpositions. WO 2016/ 087213

PCTI HU21111411111111121 10 According to a stil

further aspect of the present invention there is

provi ded a process for the alleviation of pain which

conprises adm nistering to tT@ patient in need of such

treatnment a pharmaceutically active dose of a

conbi nation conprising as conponent A)

(I'R, 2% 4R dfup)to 4 i ﬁi‘rgﬂ@g Iﬁ%{%{( lgfgleg&l@ﬁ%ﬁ >1(1%{‘)e-|11"[ion there

2-phenyl -1,7,7-trinmeth ept ane Or a
phar nes eutvided b praese firabt allaviabon @ ibhinoRh&al t t her eof
and as conponent B) norphine, an opioide type

anal gesnmpries Admimstenog-tophopatéert ypeacahaf gedi tesatment
According to a still further aspect of the present

i nventd BRUIAesWICa{E agtipy daeqiot heombimagipn comprising as

IR 25 4R) - (-) 527 i rethyl=. . .
am nogPROGYTL AT Pibast 8- FF A0 Ntsmgtlapincs i)l ne
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pharmaceutically acceptable acid addition salt thereof and as
component B) morphine, an opioide type analgesic and/or a

non-opioide type analgesic.

According to a still further aspect of the present invention there
is provided the use of (IR,28,4R)-(-)-2-[N,N-(dimethyl-
aminoethoxy)]-2-phenyl-1,7,7-trimethylbicyclo[2.2. 1Jheptane or
a pharmaceutically acceptable acid addition salt thereof to

increase the effect of morphine.

The potentiation of the analgesic effect of morphine by
deramciclane was demonstrated on hot plate test in mice. A
modified of method of Eddy et al. (Eddy, N. B., Leimback, D.,
Synthetic Analgasics II. Dithienylbuteny! and
Dithienylbutylamines. J. Pharmacol. Exp. Ther. 107: p. 385-
393, 1953) was used. Male NMRI mice (20-25 g bodyweight)
were dropped on a hot plate (560,5 °C) and the latency time
elapsed until licking the forepaws was measured. The reaction

time was tested twice before treatment. Animals were discarded



The potentiation of the anal gesic effect of norphine

by deranticlane was denonstrated on hot plate test in
woreas/nsA13 nodi fi ed of nethod of Eddy et al. (EeicyHud04/000021

B., Leinbaclc, D., Synthetic Analgasics IL

Di t hi enyl butenyl -and D thienyl butyl am nes. J.

Pharrnacol . Exp. Ther. 107.-p. 385- 393, 1953) was

used. Male NVRI mce (20-25 g bodywei ght) were

dropped on a hot plate (560,5 C) and the |atency tine

el apsed until licking the f paws was neasured. The

reaction tinme was tested tw ce before treatnent.

Ao rob TS H45S RS e 2 e AR Bitferenge betespency
time e 8566 coRoltBaidhefEneR é?@ét@@ﬁf&g 3ts %%. f\)&g% o

control neasurenents was greater than

ver e tweeatredteddifher witht dalinalor vatlomowiiRe FITIPH iﬂgﬁkgl- Ia
1 nog/ kg subcutanously and at the sane tine either

Wit h ﬁgl?ﬁ%@@%iy $id it thd erme e bidlne with belsiole oneith

HC130 /kg intraperitoneally, respectively. After
the t Fig%mfgﬁlén% fsgHWO%PH}leBOa@gﬂwn;rapﬁ@tonﬁ@ém i on

tine neasur agai.n.  Ani mals r rded as
posi t:f\%ie?tfveﬁ%e‘§ﬂﬁ¥ Jﬁe@&nsnfgaéa ?@f‘gse?@gg@i%ﬁgtthﬁe
incre at 1 | aned' to their first
ot eRSgh ch R ok HRASIBRTRTLAR IR oLl
positive if they produced a 2.5-fold reaction time increase at
least twice compared to their first control values. Statistical

analysis was performed using the chi-square method. The

results are shown in Table 1.



anal ysis was perfornmed using the chi-square nethod.
The results are shown in Table 1. WO 2016/ 087213

wPeibbok121:111411111111121 12 Table 1 The i nfl upowAES2@f/000021
der anti cl ane and buspiron on norphine analgesia in
hot plate test in mce Treatnent Positive/treated
Effect animals % Saline Sc. + 0/10 O 0.4 % net hyl
cellulose ip. Saline se. + 0/10 O Deranticlane - 30
ng/ kg ip. Morphine HCO - 1 kg Sc, + 0/10 0 0.4 %
met hyl cellulose ip. MorphingHO - 1 ng/kg sc. + 6/10
© 60 Deranticlane - 30 ng/kg ip. Saline sc. + 0/10 O
Saline ip. Saline sc. + 0/10 0O

t Table 1
The influences of deramciclane and buspiron on morphine

analgesia in hot plate test in mice

| Treatment Positive/treated Effect
animals %

Saline sc. + 0/10 0

0.4 % methyl cellulose ip.

Saline sc. + 0/10 0

Deramciclane ~ 30 mg/kg ip.

Morphine HCI - 1 mg/kg sc. + 0/10 0

0.4 % methyl cellulose ip.

Morphine HCI - 1 mg/kg sc. + 6/10%* 60

Deramciclane - 30 mg/kg ip.

Saline sc. + 0/10 0

Saline 1p.

Saline sc. + 0/10 0

Buspiron HCI - 30 mg/kg ip.

Morphine HCI - 1 mg/kg sc. + 0/10 0

Saline ip.

Morphine HCI - 1 mg/kg sc. + 1/10 10

Buspiron HCI - 30 mg/kg ip.

* p<0,05

Neither morphine HCI 1 mg/kg sc. nor deramciclane 30 mg/kg
ip. nor buspiron HCI 30 mg/kg ip. alone produced analgesia in
this test. Surprisingly, if the ineffective doses of morphine HCI

(1 mg/kg sc.) and deramciclane (30 mg/kg ip.) were



Buspiron HCl - 30 ng/kg ip. Mirphine HC - | ng/kg sc.

+ 0/10 0 Saline ip. Morphine HCl - | ng/kg sc. + 1/10
wd.osBsmm ron HO - 30 mkg i . p<0,05 NeithepcT/HU2004/000021

nor phine HCI 1 ng/kg sc. nor deranticlane 30 ng/ kg

i p. nor buspiron HO 30 ng/kg ip. al one produced

analgesia in this test. Surprisingly, if the

i neffective doses of nmorphine HCl (1 ng/kg sc.) and

derancti cl ane (30 ng/ kg ip.) re WO 2016/ 087213

PCTI HU21111411111111121 13 dm ni stered at the sane

time then the anal gesic effect of this conbination

f VA Y .
buspi FaiBisiEe b e 8 Hen 0SB R i of mjp
nor phicombindthes®as eaublilR QY Ef Eﬂﬁt Th@ SRR | ation

of the anal gesic effect of norphine by deranticl ane

i s subpspisimdidmaidniacnde thoesalyesic effdct ofnforgiime! s
anxiolytic effect. This is al so enphasi zed by the
experinmentally certified recognition according to
whi ch_nei t her derangi cl ane nor buspiron possess

anal g dese mosnlts prove thatibemotentiation of the analgesic effect

of morphine by deramciclane is surprising because it does not
follow from its anxiolytic effect. This is also emphasized by the
experimentally certified recognition according to which neither

deramciclane nor buspiron possess analgesic effect in itself.
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claimis, 1. Conbined anal gesi c pharnmaceutica

W@ 2pOsi2i3 on which conprises as conponent A) $dT/HU2004/000021
R, 2S,4R)-(-)-2-[ N, N- (di net hyl -
am noet hoxy)] - 2- phenyl - 1,7, 7-tri met hyl bi cycl o[ 2. 2. 1] he
ptane or a pharmaceutically acceptable acid addition
salt thereof and as conponent B) norphine, an opi oi de
type anal gesic and/or a nonsopioide type analgesic in
adm xture with suitable pha} ceutical carriers
and/ or auxiliary agents. 2. Conbi ned pharnmaceutica

COMPOS{H ibng to Claim1 conprising as
conpoﬁ‘éman “??‘%‘%‘13'& 4R)-(-)-2-[N,N- (di methyl

am noet hoxy)]-2-phenyl- | , 7, 7-trinethyl-
bi cycl o[ 2. 2. 1] hept ane- 2- (B) - but enedi oate (1:1). 3.
Conbi rled pHaombiredtanetdesicgipashtdwiabesapsiiion behich

Claim!l conprising as co onent A)

(1R, Zgomns@s ps go{rmon,ent (IR,28 4R) (-)-2-[N,N-(dimethyl-

(dinmeth noet&oﬁg‘t ?henyl 1,7,7-trimethyl-

bi cycl ?09 PKRIpAR 1L { Herimsthibisyriof2. QCl]heptane or
a pharmaceutically acceptable acid addition salt thereof and as
component B) morphine, an opioide type analgesic and/or a
non-opioide type analgesic in admixture with suitable

pharmaceutical carriers and/or auxiliary agents.

2. Combined pharmaceutical composition according to
Claim 1 comprising as component A) ( IR,28,4R)-(-)-2-[N,N-
(dimethylaminoethoxy)]-2-phenyl-1,7, 7-trimethyl-
bicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1).

3. Combined pharmaceutical composition according to
Claim 1 comprising as component A) (1R,2S,4R)-(-)-2-[N,N-
(dimethylaminoethoxy)]-2-phenyl-1,7,7-trimethyl-
bicyclo[2.2.1]heptane of the Formula

|
(1)
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phar maceutical ly acceptable acid addition salt thereof
wowioshseont ai ns not nore than 0.2 % of PCT/HU2004/000021

(1R 3S,4R)-(-)-3-[2- N, N-(di net hyl am noet hyl )]

-1,7,7-trimethyl bicyclo[2.2.1 ] heptane-2-one of the

Formula (I') N O or a pharmaceutically acceptable

acid addition salt thereof. 4. Conbined

phar maceuti cal conposition a%gor ding to Caim3

conprising as conponent A) (1R 2S,4R)-(-)-2-[N, N

(di met hyl at ni noet hoxy) ] -2-phenyl -1,7,7-tri methyl - -

bi cycl of 2pRarkidentienty Zotfhb MAGH 2HERRN Sl thdkot! N

contains not nore than 0.2 %o

(1 R, 3SyARh-qonyaiBs hat oM than 0.2 % of (1R,3S,4R)-(- 352

(di rretzﬁﬁ_zm noet hyl)]-1,7,7-tri methyl bi cycl 0%2. . 1] hep
t ane- 2:Nhéunethrpnynesthe)-b4t 2 tfmethyl- 5.~ Conbi ned

phar mgceut,i onposition according to any of Cains
1-4 ggoﬁ&qlg@%lgge%e- '@86(0361@5?@1 si ¢ [ conponent

B)] tramadol, codei ne, di hydrocodei ne, nal bufine or

(n
-
N
0 ™~

or a pharmaceutically acceptable acid addition salt thereof.

4. Combined pharmaceutical composition according to
Claim 3 comprising as component A) ( IR,28,4R)-(-)-2-[N,N-
(dimethylaminoethoxy)]-2-phenyl-1,7 ,7-trimethyl-
bicyclo[2.2.1]heptane-2-(E)-butenedioate (1:1) which contains
not more than 0.2 % of (IR,3S,4R)-(-)-3-[2-N,N-
(dimethylaminoethyl)]-1 ,1,7-trimethylbicyclo[2.2.1]heptane-2-
one-2-(E)-butenedioate (1:1).

5. Combined pharmaceutical composition according to any
of Claims 1-4 comprising as opioide type analgesic [component
B)] tramadol, codeine, dihydrocodeine, nalbufine or

buprenorfine or a pharmaceutically acceptable salt thereof.

6. Combined pharmaceutical composition according to any

of Claims 1-4 comprising as non-opioide type analgesic



buprenorfine or a pharmaceutically acceptable salt

thereof. 6. Conbi ned pharmaceutical conposition
w@emenstizng to any of Cainms 1-4 conpri sing aspCT/HU2004/000021

non- opi oi de type anal gesic WO 2016/ 087213

PCTI HU21111411111111121 16 [conponent B)] acetyl

salicylic acid, paracetanol,' alninophenazone,

di cl of enac, naproxen, ibuprofene, piroxicam or a

pharmaceutically acceptable @Jt thereof. 7. Conbi ned

phar maceuti cal conposition according to any of Cains

1-6 conprising conponent A) and as conponent B)

nor phi i.Qj i.C.l.nsa wei ght

ot o o7 BERER 98 eLOT kDR PRl PR G, 1) 5

pr ef enalihypRB&iakon&. diflordiaB eabRBRETBBEMOFGR], piroxicam |
conposi tion according to any of aims 1-6 conpri sing
conponeatphaymaneiitaslly anparige sBt tkereobn- opi oi de type
analgesic in a weight ratio .of 1:500, preferably

1: 100, particularly preferably 1:30. 9. Process for
the preparation of conbi ned anal gesi¢c pharpaceuti cal
conpoditi o?&lﬂh’ﬁl@ﬂ Pg‘%*i%%‘ieél@gﬁm%sﬁbo%%ccoé@ﬁﬁéﬁ@HY A)

1 R2 R -(z)-2-1N. N (di hyl ' h -
2 phe ) b 1 G G BB ST L] Releities By
morphine or an opioide type analgesic in a weight ratio of

500:1, preferably 100:1, particularly preferably 30:1.

8. Combined pharmaceutical composition according to any
of Claims 1-6 comprising component A) and as component B) a
non-opioide type analgesic in a weight ratio of 1:500, preferably

1:100, particulariy preferably 1:30.

9. Process for the preparation of combined analgesic
pharmaceutical compositions which comprises admixing as
component A) (1R,25,4R)-(-)-2-[N,N-(dimethylaminoethoxy)]-
2-phenyl-1,7,7-trimethylbicyclo[2.2.1]heptane or a
pharmaceutically acceptable acid addition salt thereof and as
component B) morphine, an opioide type analgesic and/or a
non-opioide type analgesic with inert pharmaceutically
acceptable carriers and/or auxiliary éxgents and bringing the

mixture into a galenic form.



pharmaceutical Iy acceptabl e acid addition salt thereof
and as conponent B) norphine, an opioide type
wepr@bgerix and/ or a non-opioide type anal gesi BCWHUR004/000021

i nert pharmaceutically accept aﬁl e c_artrl ers. ﬁ?g/ gr

uxiliary agents and bringing the mxture i
gal eni c %/or?n WO 2016/ 087213 PCTI HU21111411111111121
17 10. Use of a conbination conprising as conponent A)
(IR 2S,4R)-(-)-2-[ N, N-(di | neg yl am noet hoxy)] - 2- phenyl
-1,7,7- trimethyl bicyclo[ 2.2 1] heptane or a
phar maceutically acceptable acid addition salt

ther eofg.and;asocoBnABEALBkoBEANE oo 0B Ade type

anal gesi ¢ and/ or a non-opl ol t he

al | evi(aRj,zﬁn4RJ>-(@ajzJﬁN,N:(dii.\?aﬁymmﬁo&ﬁai@mtwéhy1-1,7,7-

[ as conponent
((:IorFT%przgf illl{']@ghﬁ(lbi&w{&[pml\l]h@mm by b phaumeetchaxy)y} adeephpny ! -
1,7,7- i met.hyl bi cycl o[ 2. 2. 1] heptane or a
phar wé&g{ﬁ‘ﬁﬁpﬂ yalh dicapnlamdeas C@mﬁqr@dﬁ&) inoorphiet Sn Lype
. t. B rphine, an opioide
anal oooi QO KR BB s ﬁ&%ggﬁ%@ fesiofr the
j -Of: si c pharnaceutical conpositions.
ggépgygigggq%%??gﬁégglleviation of pain which

conpri ses

11.  Use of a combination comprisihg as component A)
(IR,28,4R)-(-)-2-[N ;N-(dimethylaminoethoxy)]-2-phenyl-1,7,7-
trimethylbicyclo[2.2.1]heptane or a pharmaceutically acceptable
acid addition salt thereof and as component B) morphine, an
opioide type analgesic and/or a non-opioide type analgesic for

the preparation of analgesic pharmaceutical compositions.

12. Process for the alleviation of pain which comprises
administering to the patiént in need of such treatment a
pharmaceutically active dose of a combination comprising as
component A) (lR,ZS,4R)~(~)—2-[N,N—(dimethylaminoethoxy)]-
2-phenyl-1,7,7-trimethylbicyclo[2.2. 1Theptane or a
pharmaceutically acceptable acid addition salt thereof and as
component B) morphine, an opioide type analgesic and/or a

non-opioide type analgesic.



adm nistering to the patient in need of such treatnent
a pharmaceutically active dose of a conbination
W@ UpNsRING as conponent A) (1 PCT/HU2004/000021
R 2S,4R)-(-)-2-[ N, N- (di net hyl am noet hoxy)] -
2-phenyl -1,7,7-trimethyl bi cycl o[ 2. 2. 1] heptane or a
phar maceutically acceptable acid addition salt thereof
and as conponent B) norphi ne, an opioide type
anal gesi ¢ and/or a non-opi oil type anal gesic. WO
2016/ 087213 PCTI HU21111411111711121 18 13. Use of
(IR 2S,4R) - (-)-2-[ N, N-(di net hyl am noet hoxy) ] -

2- phenyB:- 1, Tisé-df1 i Rewit i §yC 4 t ane .or

phar maceut i cgl 'y (aci:ef)t ajg{ Z&aig\i@%? &%ﬁ?@%%ﬁtﬁwzhof

to i nerernel-)ve7-efilhettylsty dOFPDI Moptane or a
pharmaceutically acceptable acid addition salt thereof to

increase the effect of morphine.
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