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HYDROXYPHENYL- Pl PERI DI N- 4- YLI DENE- METHYL- BENZAM DE DERI VATI VES FOR THE
TREATMENWO/B8MN Fi el d of the invention 5 The present i BYEREPYHYS
directed to novel compounds, to a prockss for their preparation, their use
and pharmaceuti cal conpositions conprising the novel conmpounds. The novel
compounds are useful in therapy, and in particular for the treatnent of

art The 6 receptor has been identified as
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analge5|ggﬁgg%&ﬁ8%% (BQ%F%%§§%§€%n3|ve agents. Ligands for the 6 receptor
have al so been 15 shown to possess i mmunonodul atory activities. The
identification of at |least three different popul ations of opioid receptors
(, 6 andFie)d ofthemowentieh| established and all three are apparent in both
central and peripheral nervous systens of many species including man.

Anal gési a has been observed in various animal 20 nodels when one or nore of
these re I V.
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non-peptidic 6-agonist is SNC80 (Bilsky E. J. et al., Journal of
Pharnacob@gymamdaEwp@ﬁﬂm@ﬁ&&WYZSKﬁmﬂmap@MﬁﬁwgheZ?@pﬁwtOﬁwﬂn359 366 (1995)).
There is however still a need for selective 6-agonists having not only

i nproved selectivity, but also an inproved side-effect profile. Thus, the
prOblgn‘%BQS£$&Hdﬂhé e Rpesent invention was to find new anal gesi cs having
i mpro oved anatgesrc ertects, but also with an inproved side-effect profile
over current

The & receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the § receptor may therefore find potential use as
analgesics, and/or as antihypertensive agents. Ligands for the 8 receptor have also been

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (u, d and k) 1s
now well established and all three are apparent in both central and peripheral nervous
systems of many species including man. Analgesia has been observed in various animal

20 models when one or more of these receptors has been activated.

With few exceptions, currently available selective opioid & ligands are peptidic in nature
and are unsuitable for administration by systemic routes. One example of a non-peptidic
8-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and Experimental

s Therapeutics, 273(1), pp. 359-366 (1995)). There is however still a need for selective

-agonists having not only improved selectivity, but also an improved side-effect profile.

Thus, the problem underlying the present invention was to find new analgesics having
improved analgesic effects, but also with an improved side-effect profile over current p

30  agonists, as well as having improved systemic efficacy.



30 agonists, as well as having inproved system c efficacy. WO 01/ 74804
PCT/ SEOL/ 00707 Anal gesi cs that have been identified and are existing in
the pri oWOt748dve many di sadvantages in that they suffePCTPEHYEEr

phar macoki neti cs and are not anal gesic when adninistered by systenic
routes. Also, it has been docunented that preferred S agonist conpounds,
described within the prior art, show significant convul sive effects when 5
adm ni stered systemcally. W have now found that certain conpounds not
specifically disclosed by, but included wthin the scope of WD 98/28275,
exhibit surprisingly inproved S-agonist properties and in vivo potency. 10
Qutline of the invention The novel conpounds according to the present
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administered by systemic routes. Also, it has been documented that preferred d agonist
compounds, described within the prior art, show significant convulsive effects when

s administered systemically.

We have now found that certain compounds not specifically disclosed by, but included
within the scope of WO 98/28275, exhibit surprisingly improved 6-agonist properties and

in vivo potency.

Outline of the invention

The novel compounds according to the present invention are defined by the formula I
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R1 is selected from any one of
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(i) phenyl;



(ii) pyridinyl N (iii) thienyl S5 0\/ (iv) furanyl O 10 (v) inidazolyl
(vi) triazolyl ~N\\ // 15 N-NH (vii) thiazolyl N 0 where
each R1 pKeRYT4804 ng and RL heteroaromptic ring nmay opti ona‘TqK/S%?rV&mm
i ndependently be further substituted by 1, 2 or 3 substituents sel ected
from strai ght and branched Cl1-C6 al kyl, NKW, CF3, Ci1-C6 al koxy, chloro,
fluoro, bronp, and iodo. The substitutions on the phenyl ring and on the
het eroaromatic ring nay take place in any position on said ring systens.
25 A preferred enbodi ment of the present invention is a conpound accordi ng
to figure I wherein RL is as defined above and each R1 phenyl ring and Rl
het eroaromati c ring may
(11) pynidiny! N
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20  where each R1 phenyl ring and R1 heteroaromatic ring may optionally and independently
be further substituted by 1, 2 or 3 substituents selected from straight and branched
Ci-Cg alkyl, NO,, CF3, C-Cg alkoxy, chloro, fluoro, bromo, and iodo. The substitutions
on the phenyl ring and on the heteroaromatic ring may take place in any position on said
ring systems.

25
A preferred embodiment of the present invention is a compound according to figure I

. . . 1 . 1 .
wherein Rl is as defined above and each R™ phenyl ring and R™ heteroaromatic ring may

independently be further substituted by a methyl group.

N



i ndependently be further substituted by a nethyl group. WO 01/74804 4
PCT/ SEOL/ 00707 A nore preferred enbodi nent of the present invention is a
conpound W elsH8¥ng to figure | whergin Rl is pyridinyl, ®GTERIGP7
furanyl. Wthin the scope of the invention are also salts and enanti oners

of the compounds of the s fornmula I, including salts of enantionmers. Wen
the phenyl ring and the heteroaromatic ring(s) are substituted, the
preferred substituents are selected fromanyone of CF3, nethyl, iodo,

bromo, fluoro and chloro. 10 Reaction step g in Schene 1, vide infra, is
performed by reacting an internediate conpound of the general formula Il
H3C 1~ NB F3C' r N | PGHwerein PGis a urethane or benzyl-1like

pr ot ectA mgregwroﬁped smbhdigsnBydhe pieseht B varBiohyos eptyshiaA pecobdnps i Beweid, using

a pall ag S Pd PPh )4, in the presence of a base, e.g.
Na2CO8, eﬁe"b %(ﬂ‘%ﬁn}:})‘%ﬁ% ? general formula 111, O H3C'N H3C' OH N

@)

Within the scope of the invention are also salts and enantiomers of the compounds of the

s formula I, including salts of enantiomers.

When the phenyl ring and the heteroaromatic ring(s) are substituted, the preferred

substituents are selected from anyone of CF3, methyl, iodo, bromo, fluoro and chloro.

10 Reaction step g in Scheme 1, vide infra, is performed by reacting an intermediate

compound of the general formula II

N
!

PG I

wherein PG is a urethane or benzyl-like protecting group, such as Boc, with 3-
15 hydroxyphenyl boronic acid, using a palladium catalyst, e.g. Pd(PPh3)4, in the presence of

a base, e.g. NayCOs3, to give the compounds of general formula III,
<O

PG I



| PG WD 01/ 74804 5 PCT/ SE01/ 00707 which is thereafter deprotect ed under
standard conditions and al kyl ated under reductive conditions wt
conpound W81 04 M84general formula RL-CHO to give conpounds SFT{SIEPQI/O"&% eral
formula I. 5 Suitable palladiumcatalysts include, but is not limted to,
PdC12 (with a phosphine), Pd(QAc)2 (with a phosphine), Pd(dba)?2,
PdC12(dppf) CH2C12, Pd(PPh3)4, Pd/C. Suitable bases include, but is not
limted to, triethylam ne, sodium and potassium carbonate. 10 Suitable
reduci ng agents to be used includes, but is not limted to, sodium
cyanobor ohydri de and sodi um tri acet oxyborohydri de. The novel corrpounds of
the present invention are useful in therapy, es eC|aII for the

t r eat menhichfis ihareplitricpriGy copnaicr paperdeRgitioas Wlétefaéli‘q‘?r r‘i‘ﬁé‘&‘t‘\@pat hi c
pai n, agéhtdﬁxo?@mh a YOG AL ﬁed% Il Pkt c@o W R fdn@ dekd ti s,

m grai ne, visceral pain etc. I st should however not be interpreted
as exha ta¥ eorm@mpounds of the invention are useful as inmunonodul at ors,
especially for autoi mune 20 diseases, such as arthritis, for skin grafts,
or gan transpl ants and simlar surgical needs, for col | agen di seases,

vari ?us &t abf [?a?]lg(%um c%falﬂ?sqnaﬁd@'% i3 B?{mﬂlrte P, Etuﬁjth%g)thv\ipﬁllr{e‘?l agents.

Cor'rpoun nventl on are use | sease“state ere degener ation

or dysf paciAgs(wiaf a pHsphitle )l BaEpd)or B dppfp €8RCI0PA(PPRbiscRI/Ed i n t hat
paradigm This may involve the use of 25 isotopically |abelled versions of

t he conpounds of the invention in diagnostic techniques and inmaging
appl i caSuiabE tsschnadsdgbsi it norlireikdtsi wnthy Bmogy, aphym @REPtassium

carbonate.

Suitable reducing agents to be used includes, but is not limited to, sodium

cyanoborohydride and sodium triacetoxyborohydrde.

The novel compounds of the present invention are useful in therapy, especially for the
15 treatment of various pain conditions such as chronic pain, neuropathic pain, acute pain,
cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain etc. This list

should however not be interpreted as exhaustive.

Compounds of the invention are useful as immunomodulators, especially for autormmune
20 diseases, such as arthritis, for skin grafts, organ transplants and similar surgical needs, for

collagen diseases, various allergies, for use as anti-tumour agents and anti viral agents.

Compounds of the invention are useful in disease states where degeneration or dysfunction
of opioid receptors is present or implicated in that paradigm. This may involve the use of
25 isotopically labelled versions of the compounds of the invention in diagnostic techniques

and imaging applications such as positron emission tomography (PET).

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety,
urinary incontinence, various mental illnesses, cough, lung oedema, various gastro-

30  intestinal disorders, spinal injury and drug addiction, including the treatment of alcohol,



Compounds of the invention are useful for the treatnent of diarrhoea,
depression, anxiety, urinary incontinence, various mental illnesses,
cough, | WeP164Mdma, various gastro 39 intestinal disorder ECTSEPHMNOT nj ury
and drug addiction, including the treatnent of alcohol, WO 01/74804 6

PCT/ SEQ1/ 00707 nicotine, opi oid and ot her drug abuse and for disorders of
the synpathetic nervous system for exanpl e hypertensi on. Conpounds of the
invention are useful as an anal gesic agent for use during general s
anaest hesi a and noni tored anaesthesia care. Conbinations of agents with
different properties are often used to achieve a bal ance of effects needed
to maintain the anaesthetic state (eg. ammesia, anal gesia, nuscle
reIaxahumnnanumwé@ai@bﬁykugﬁnﬁgﬂéHbr@S@HW§0é6WﬁWH§@W@W3maYﬁmsﬁ%%Ped

anaest heti cs, q&ﬁ tlcs anxi ol ytics, neuronuscul ar bl ockers and opi oi ds.
10 Al sEVIERPI DRETLESHe of the invention is the use of any of the
conpounds according to the formula | above, for the manufacture of a

medi canment for the treatnent of any of the conditions discussed above. A
f ur t heCoampends afthe inecritivnarnt iseful psarpanatgekio dednd fortuse dergagemeit of a subj ect

suffering from 15 an t he condi i scussed abov er eby an

ef f éct RIESHANY ﬁ?&LB‘P“’éXrE‘g ffﬁ‘ff‘a e 0(5‘?% %PBS HEP S nﬁl I dsz \M’]‘bove
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t he pr rnvention i1s internediates of the general fornula I O H3CN

HC Br s@teNeg.lamnesia, analgesia, muscle relaxation and sedation). Included in this combination

are inhaled anaesthetics, hypnotics, anxiolytics, neuromuscular blockers and opioids.

10 Also within the scope of the invention is the use of any of the compounds according to the
formula I above, for the manufacture of a medicament for the treatment of any of the

conditions discussed above.

A further aspect of the invention is a method for the treatment of a subject suffering from
15 any of the conditions discussed above, whereby an effective amount of a compound

according to the formula I above, is administered to a patient in need of such treatment.

A further aspect of the present invention is intermediates of the general formula II,

0
H,C” N

H.,C

N
|

20 PG 1

wherein PG is a urethane or benzyl-like protecting group, such as Boc,

Methods of preparation




20 PG 1l wherein PGis a urethane or benzyl-Ilike protecting group, such as
Boc, Methods of preparation WO 01/ 74804 PCT/ SEQCL/ 00707 7 The conpounds
accor di n§¥Q &/1488 present invention may be prepared by fol PGHSEQPHR”  known
procedures described in e.g. "Advanced Organic Chemi stry” third edition. by
Jerry March, John Wley and Sons Inc.; New York (1985): Step (a): p848;
Step (b): p848; Step (c): p657; Step (d): p875; Step (e): p371-373; Step
(f): p364-366; 5 Step (g): N. Myaura and A Suzuki, Chem Rev., 95,
2457-2483(1995); Step (h): "Protective Goups in Organic synthesis" p
327-329, by Theodora W G eene and Peter G M Wits, Second Edition, John
Wl ey and Sons Inc.; New York (1991). These references are hereby

i ncor pofTa¢ eempounils h¢cording EXAMPEES! Tiventjommean heqerarad byrfellp@edscri bed in

e 9oL a L Bl L 08 SR Ol DB b OB RN
!Vfag EE 8@7&} MeRn ]Wzﬁéy:anli‘ 198y, Nt € Ve Bt 0K 8 B8RP YA A84BI1S:pi (BRIPSA®NE
Step (c): p657; Step (d): p875; Step (e): p371-373; Step (f): p364-366;
s Step(g): N. Miyaura and A. Suzuki, Chem. Rev., 95, 2457-2483(1 995), Step (h):
"Protective Groups in Organic synthesis" p 327-329, by Theodora W. Greene and Peter
G.M. Wuts, Second Edition, John Wiley and Sons Inc.; New York (1991). These references

are hereby incorporated in full.

1o EXAMPLES

The invention will now be described in more detail by the following Examples, which are

not to be construed as limiting the invention.



1 ON 2Le3 MOHO CBr d Br e Br2 Br NaOH i sobutyl chi oroformate/

Et3N, Et2NH, 30 N LCc IN4 Boc 5 Et2 1 \ g 3-hydroxy I ni c
acid Et 2NO®/74ko0c03  Pd(PPh3)4 OH sh 4NHOI 6 Boc H 7 1'%&1%”5 P
benzyl bromide OOEtZNE.NIT \ / Br 9/ I \ OH 3-hydroxyphenyl boronic

acid
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Na2CO3 N Pd(PPh& N 8 9 WO 01/74804 9 PCT/ SEO1/ 00707 Example 1

Pr epar at | 019_)‘48&1, N-di et hvl - 4- (3- hvdr oxvl phenvl - pi peri di n- 4 dedEoFoset hvl) -
benzam d conpound 7) 5 (i) Preparation of

4- (4- met hoxvcar bonvl - benzvl i dene) - pi peri di ne-l-carboxvlic acid tert-butyl
ester (compound 3) A m xture of conpound 1 (11.2 g, 49 mol) and tri et hyl
phosphite (25 nmL.) was refluxed under N2 for 5 hrs. Excess trinethyl
phosphite was renoved by co-distillation wth toluene to give conpound 2
in quantitative yield: "H NWR (CDC13) 6 3.20 (d, 2H, 10 J=22 Hz), 3.68 (d,
3H 10.8 Hz), 3.78 (d, 3H 11.2 Hz), 3.91 (s, 3H), 7.38 (m 2H), 8.00 (d,

2H, J=8 Hz). (ii) To a solution of the above product (conpound 2) in dry
THE (200 nL) was added dropwi se lithiumdiisopropylamde (32.7 nL 1.5 Min
hexanesgxfgpeno!l ) at -78 C. The 15 reaction mxture was then allowed to
varm tOPlre%th o IR N RLHEGVRAI(Qhvi R xR fiffieh V19 &fidiN-4-viidene-methyD)-
tert-b -Z4-pi peri done . g, n dry THF). After
12 hr s, bénzemideg@empowndiyxt ure was quenched with water (300 nL) and
extracted with ethyl acetate (3 x 300 nlL). The conbi ned organi ¢ phases
wer e dr(jelrepueitiontpE @4 4anethexapobatvb-debzxylidens-pdperidineté-caripskytit acidhi ch was
purified by flash to provide conpound 3 as a white solid (5.64 g, 20 359%:
I R (NaGEﬂM&F—wm{,ﬂmg 1718, 1 688, 1606, 1427, 1362, 1276 cm'H NWR
(CDC13) 8 1.44 (s, 1H), 2.31 gt, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H),

3. 37 (tA mixture 0 compound 1 (11.2 g, 49 mmol) and trimethyl phosphite (25 mL) was

refluxed under N, for 5 hrs. Excess trimethyl phosphite was removed by co-distillation
with toluene to give compound 2 in quantitative yield: 'H NMR (CDCls) 8 3.20 (d, 2H,

10 J=22 Hz), 3.68 (d, 3H 10.8 Hz), 3.78 (d, 3H, 11.2 Hz), 3.91 (s, 3H), 7.38 (m, 2H), 8.00 (d,
2H, J=8 Hz).

(ii) To a solution of the above product (compound 2) in dry THF (200 mL) was added'
dropwise lithium diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) at -78 °C. The
15 reaction mixture was then allowed to warm to room temperature prior to addition of N-
tert-butoxycarbonyl-4-piperidone (9.76 g, 49 mmol in 100 mL dry THF). After 12 hrs, the
reaction mixture was quenched with water (300 mL) and extracted with ethyl acetate (3 x
300 mL). The combined organic phases were dried over MgSOy4 and evaporated to give a
crude product, which was purified by flash to provide compound 3 as a white solid (5.64 g,

20 35%):

IR (NaC1) 3424, 2974, 2855, 1718, 1 688, 1606, 1427, 1362, 1276 cm’;

'"H NMR (CDCls) § 1.44 (s, 1H), 2.31 (t, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (4,

J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87(s, 3H), 6.33 (s, 1H), 7.20 (d J=6.7 Hz, 2H),

7.94 (d, J,=6.7 Hz, 2H); °C NMR (CDCl;) § 28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7,
25 129.4,140.5, 142.1, 154.6, 166.8.



J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87(s, 3H), 6.33 (s, 1H), 7.20 (d
J=6.7 Hz, 2H), 7.94 (d, J,=6.7 Hz, 2H); '3C NMR (CDC13) 8 28.3, 29.2,
36.19, SW®OUMSBY 7 127.8, 128.7, 250129.4, 140.5, 142.1 PCIEEOE079E6 g o
01/ 74804 10 PCT/ SEOL/ 00707 (iii) Preparation of

4- br ono- 4- [ br ono- (4- met hoxvcar bonvl - nhenvl ) - et hyl | -

pi peridi ne-1-carboxylic acid tert-butyl ester (conpound 4) To a m xture of
conmpound 3 (5.2 g, 16 mmol) and K2CO3 (1.0 g) in dry dichloronmethane 5
(200 nL) was added a solution of bromne (2.9 g, 18 mmol) in 30 nL CH2C12
at 0 C after 1.5 hrs at roomtenperature, the solution after filtration
of K2CO3 was condensed. The residue was then dissolved in ethyl acetate
(200 nL), washed with water (200 nL), 0.5 M HC (200 nL) and brine (200
m.), and dried over -SO4 Rennval of sol vents provided a crude product,
whi ch MBI) Peepa : ) i biig (dhrmethox vgarbe Nyl pREnYHd th a white 10
solid (6 07 1669, 1426, 1365, 1279,
1243 ¢ 1< ‘m 2H), 1.90 (m 2H), 2.1

(0 08l fﬁg?g"'(‘ﬂg-”?gé("s w%m P25 e Nty i,
38. 3 4Q26% mPPwis ad¥iBd 4:solGdePof rédRir (253018 mmciPinB0 AR LICL, &9 A aftd66. 3. 15

(1v) Preparatlon of
4- [ br omd= Hrscabrosap- tomperature, ribe h«e/lumreaﬁqn fpleraiien ﬁfelqzc@arvmwml@secacm

tert- but ester d 5 f 13 in
net hanoff dé‘ﬁdvar?tg‘érhﬁg’pog e@ IRA‘?@GX F eog()BrIﬁ\_]% Wgs E}'d‘ﬁ%e{ égg n%‘)f hr s.

The sol iggh @80 ¢l eed Bishdagod HiLhr atideiad oaé}dvlg$®§d{e%v®lv(ffrsﬂlvghtts pttwdcm‘d vacuum
The dry salt was dissolved in 40% acetonitrile/water, and was adjusted to

pH 2 usiarsgudscmodust.rutigkl WaE recrysilezed dEIm Etsneldiocs Ve SRHBRHH éafé ‘gig, 87%
0 solid (6.07 g, 78%): IR (NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm’™;

'"H NMR (CDCl3) & 1.28 (s, 9H), 1.75 (m, 2H), 1.90 (m, 2H), 2.1 (m, 4H), 3.08 (br, 4H),
3.90 (s, 3H), 4.08 (br, 4H), 5.14 (s, 1H), 7.57 (d, J=8.4 Hz, 2H) 7.98 (d, J=8.4 Hz, 2H);

3C NMR (CDCl3) & 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4, 141.9,
154.4, 166.3.

(iv) Preparation of 4-[bromo-(4-caboxy-phenvl)-methvlene]-piperidine-1-carboxvlic

acid tert-butvl ester (compound 5)

A solution of compound 4 (5.4 g 11 mmol) in methanol (300 mL) and 2.0 M NaOH (100
mL) was heated at 40 °C for 3 hrs. The solid was collected by filtration, and dried

20 overnight under vacuum. The dry salt was dissolved in 40% acetonitrile/water, and was
adjusted to pH 2 using concentrated HC1. The desired product compound 5 (3.8 g, 87%)
was isolated as a white powder by filtration: "H NMR (CDCls) 8 1.45 (s, 9H), 2.22 (dd,
J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J=5.5 Hz, 6.1 Hz, 2H), 3.34 (dd, J=5.5 Hz, 6.1 Hz, 2H),
3.54 (dd, J=5.5 Hz, 6.1 Hz, 2H), 7.35 (d, J=6.7 Hz, 2H), 8.08 (d, J=6.7 Hz, 2H); BC NMR

s (CDCl3) § 28.3,31.5,34.2,44.0,115.3,128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3;.

(v) Preparation of 4-[bromo-(4-diethvlcarbamoyvi-phenvl)-methvlene]-piperidine-1-

carboxvlic acid tert-butyl ester (compound 6)




was isol ated as a wh te powder by filtration: "H NVR (CDCl3) 6 1.45 (s

9H), 2.22 (dd, J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J=5.
3.34 (dd,V 5”745“"#12 6.1 Hz, 2H), 3.54 (dd, J=5.5 Hz, 61@/%070 35 (d,

J=6.7 Hz, 2H), 808(d J=6.7 Hz, 2H); 1BCNI\/R25(CD013) 6 28.3, 31.5,

34. 2, 44.0, 115.3, 128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3;. (V)
Preparati on of

4-[ br ono- (4-di et hvl car banmovl - phenvl) - met hvl enel - pi peri di ne-1- carboxvlic
acid tert-butyl ester (conpound 6) WO 01/74804 PCT/ SEOL/ 00707 To a
solution of conpound 5 (1.0 g, 2.5 mml) in dry dichloronethane (10 niL) at
- 20 C Mﬁésoﬁhﬂdﬁﬁ)fic&ﬂipuhmﬂ shl.00? Smiable ir &S QidiprodetBamendd mL)Af £ 20 °Q0 m n at
-20 C diethylamine (4 nL) was added and the reaction was allowed to warm

tor gomwaérﬁééfrchwhléyldm”toé‘?m@te{#ﬁ(i) g1g, 3 Renmel) A SORiR 8t 2Papcieb¥amingd t he
t
r sl due MR RALLubl LA DRLURRMN. LA e@%%%g%ﬁ&ni 0t Rhre, ANEr L5 AN C

phase brine an ried over vent s
pr ovi dedh@sdivantiow e ediporateddnidahe maislupwas piredorey beivash ety aeatogdaphy to

give conpound 6 as white needl es (800 3% 3051, 2975,
16945 1@aer. The grganiq phase “Tie‘@shcfﬂlﬁ”bf eandﬁﬂﬁii\/?z"‘-‘(féﬁﬂcéfga g%‘)“ﬁzv 8 (br, 3H),

1 22 br c o s ma ie=5. 5 Hz,
( 8lv? cf_v&cf]eﬂ a(éude%r;]gdu 2\&3&}1 \(/5 pu}lfl%dgéld% h i tgglﬁéﬂy(&?)gs\éi‘(d 128, 0

Hz, 2I-i),coﬁ1b6uhﬂ/ﬁa6@])@&3§:edbes](80(7ﬂlg 713%IL$R (12&:13303119575 3494 1639 1816, 43. 2,
79.7, 115.,9, 126.3 1219 3,.136,8, 137.1, 140.6

Pr epar ati28h 13683145 a0 x i PRER VDIt 8ni-£3 G A1 hiérg%gﬁéa ﬁ4(€89}§5 42 50
mm'm)m' 0, 9'1.%/;&2'51(1%%7%)1 =983 Qﬁ@tse@mwm)swsgmmdv hoed L8 0E60% 2.4 g,

60 Arter ., See- butyl” Ti'thi'um n., 65 nmolL) was
added dr?dapwl 3@(d, 0=8.0 &1zt 2Lt {ONMBITDCHNS alt?2. 7-1784 G, ZBl¥e 3t éafﬁ:éticﬁrf’? Imi xture was

of 11 méShyBok sk 1663 HOY. 130R B s hin g (6%t Tof 2 hrs, the

reaction m xture was quenched with water (50 ni),

(vi) Preparation of 3-hydroxviphenyl boronic acid

3-Bromophenol (8.65 g, 50 mmol) in dry THF (150 mL) was treated with sodium hydride
15 (60%, 2.4 g, 60 mmol) at r.t. After 1 h, sec-butyllithium (1.3 M, 50 mL, 65 mmoL.) was
added dropwise to the reaction solution at -78 °C. The reaction mixture was then allowed
to stir at the same temperature for 30 min prior to addition of trimethyl borate (15 mL).
After warming up to r.t. for 2 hrs, the reaction mixture was quenched with water (50 mL),
and extracted with dichloromethane (2 x 100 mL). The combined organic phases were
20  dried over MgSO, and evaporated to give the title compound as a white solid (4.0 g, 58 %),

which was used in the Suzuki coupling reactions without further purification.



and extracted with dichloronethane (2 x 100 mL). The conbi ned organic
phases were 20 dried over MgSO4 and evaporated to gi e
corrpoundwe%mg"g% te solid (4.0, 58 ®@, which was used |\r{1)%t Lﬁ%]éﬁdﬂﬁ
coupling reactions wi thout further purification. WO 01/74804 12

'PCT/ SE01/ 00707 (vii) Preparation of N

N- di et hvl - 4- ( 3- hvdr oxyl phenvl - pi peri di n-4-vl i dene-net hyl )- benzam de
(conpound 7) A mxture of compound 6 (451 ng, 1.0 mmol ), 3-hydroxyl phenyl
boronic acid (230 ng, 1.7 muol), 2M Na2C33 (2.5 nlL), and
tetrakis(triphenyl phosphlne) paIIadlun(C» (20 mg) 5in toluene (degassed,
5 L) andi)@rbparation déNydsdedhy 8 : G ' :

The reaction xture then'cooledmdomm to“r‘t‘ and extracted W th ethyi
acetatehgﬁﬁﬁﬂggﬁLﬂﬂﬁﬂgggé conbi ned organi c phases were dried over MySO4 and
evapor aleglixie 9t H&nﬁo&fwgﬂﬁﬁgﬂlﬂ@mmbg Thedrabamenprsgest amas23omegt ed with
4.0 MHCL in dioxane at 5 h. After evaporation, the residue was

di ssol véd mmol), M AEECO1 (H5 mL), @ddetraﬁfﬁﬂpmﬂé(’spwpfén@)&a%@t‘@ﬂ)) (?;\anﬁ di et hyl
th 3 x. 100 basi f HAQH. 2
gxt?gcgEHéVFPﬁ“gL%ﬁ?%Bdwgﬁﬂgﬁglqug ﬁiTii¥%%E%%ﬁ%%%é§ orgénlc phases

vere waghed N Wmei}e&rtioaemxmd R8s myreéodwﬁ%naadte\aa@extasced with ghyle the title
conmpound 7 (§ ng, 88 15 "H NMR (400 1%9@8 1.12 (3 H br m CH

CH2-), aceade (23x L)0 BE).Fhecpmbmed ojganiz phases Averq drleﬁ oveii M PerME CH-), 2.89 (4
H m p| eri H br in, NH & CHSCH N), 3.53 (2 H br in,
CH3CH N apo%gefrllg(g(iwa)"md%ﬁd&g 57 (2 H, in, ArH), 6.65 (1 H m ArH), 7.09
(1H in, ArH), 7.12 (2 H, d, J =8.0 Hz, ArH), 7.28 (2 H, d, J = 8.0 Hz,
ArH): Its HO salt: mp. >130 C (Dec.); IR (NaCl) 2975, 1598, 1442, 1293
M .1 20 The above product was treated with 4.0 M HC1 in dioxane at 50 °C for 2 h. After

evaporation, the residue was dissolved in 1 M HCI (100 mL) and impurities were extracted
with diethyl ether (3 x 100 mL). The aqueous phase was basified with NH,OH and
extracted with dichloromethane (3 x 100 mL). The combined organic phases were washed '
with brine, dried over MgSQy, and evaporated to give the title compound 7 (305 mg, 88

15 %): 'H-NMR (400 MHz, CDCI3) & 1.12 (3 H, br m, CH;CH,-), 1.23 (3 H, br m, CH;CHo,-
), 2.33 (4 H, m, piperidine CH-), 2.89 (4 H, m, piperidine CH-), 3.29 (3 H, br m, NH &
CH,CH,N-), 3.53 (2 H, br m, CH;CH,N-), 4.71 (1H, s, OH), 6.57 (2 H, m, ArH), 6.65 (1
H, m, ArH), 7.09 (1 H, m, ArH), 7.12 (2 H, d, J = 8.0 Hz, ArH), 7.28 (2 H, d, / = 8.0 Hz,
ArH); Its HCl salt: m.p. >-130 C (Dec.); IR (NaCl) 2975, 1598, 1442, 1293 cm’.

20

Example 2
Preparation of N.N-diethvl-4-(3-hvdroxylphenvl-N-benzyl-piperidin-4-ylidene-

methyvl)-benzamide (compound 9)

(i) Preparation of N.N-diethyl-4-( bromo-N-benzyl-piperidin-4-vlidene-methyl)-

25 benzamide (compound 8)

Compound 6 prepared in Example 1(v) above (2.26 g, 5.0 mmoL), was treated with TFA
(25 mL) in dichloromethane (25 mL) at room temperature. After 2 h, the reaction mixture
was condensed to give a residue, which was dissolved in acetonitrile (20 mL), and was
reacted with benzyl bromide ( 5.0 mmol) atr.t. for 2 h. The reaction mixture was

50 condensed, and then dissolved in ethyl acetate (100 mL). The organic solution were washed



Exanpl e 2 Preparation of

N, N- di et W(Bof}ﬂﬁg’ hvdr oxyl phenvl - N-benzvl - pi peri di n-4-yl i deﬂler'/SE01/00707

nmet hyl ) - benzan de (conpound 9) (i) Pneparation of

N, N- di et hvl - 4- (br ono- N- benzvl - pi peri di n-4-vlidene-net hyl )- 25 benzam de
(conpound 8) Conmpound 6 prepared in Exanple 1(v) above (2.26 g, 5.0 mmolL),
was treated with TFA (25 nL) in dichloronethane (25 nL) at room
tenperature. After 2 h, the reaction m xture was condensed to give a

resi due, which was dissolved in acetonitrile (20 nL), and was reacted with
benzyl bromde ( 5.0 mmol) at r.t. for 2 h. The reaction m xture was 30
condens@gth 12aNNH,OHMTndibsiae)] dred ovér ME$y). Raset dtof s¢ii€s ployidedherwegani c

sol ution were washed WD 01/ 74804 PCT/ SE0O1/ 00707 13 mﬂ%g I N Nﬁ4qy and
brine, ardee which way Sevifiedeniashichromatqerapby e eiye somBpewnd;s &t gy (P &duct |

whi ch YEI R4 flagh r t QEnaphy i ' oun an oi
(1. 0'g. BB NS iy (380107 28 R EBEY S DR I (R epices)
L33 [ S L T

: m , 3. , 3. r, , 7. m (i
Prepéraﬂﬁdﬁ%bﬁ3l(nhgﬂ&
N, N- di et hvl - 4- ( 3- hvdr oxyl phenvl - N- benzvl - pi peri di n-4-vl i dene-
met hvl ) - benzam de (conmpound 9) A mixture of conpound 8 prepared in step (i)
above (68? ny, 1_.036f ﬁ&A ng, 3.0

(o3}

mol ), 220, BHS T 5 H—ROSDT pad | adi un( 0)
(20 D) pethviRbi4EAGAd 6fd 9p ML) and et hanol (degassed, 5 nL) was

refl uxe rs under N2. The reaction m xture was then cool ed
down t o Armixtyre ahcbrepéuralcd papaed m sedphy) abavetc@d eng, 2.3 100)M:-) . The conbi ned
organi c

10 hydroxylphenyl boronic acid (414 mg, 3.0 mmol), 2M Na,CO; (3.0 mL), and
tetrakis(triphenyl phosphine) palladium(0) (20 mg) in toluene (degassed, 5 mL) and ethanol
(degassed, 5 mL) was refluxed at 90 °C for 2 hrs under N». The reaction mixture was then
cooled down to r.t., and extracted with ethyl acetate (2 x 100 mL). The combined organic
phases were washed with brine, dried over MgSO,. Removal of solvents provided a crude

15 product, which was purified by flash chromatography to give the desired title compound 9
(482 mg, 78 %): IR (NaCl) 3350, 2974, 1606, 1442, 1291 cm™; 'H-NMR (400 MHz,
CDCI3) § 1.11 (3 H, br m, CH;CH,-), 1.24 (3 H, br m, CHsCH,-), 2.36 (4 H, m, piperidine
CH-), 2.46 (4 H, m, piperidine CH-), 3.26 (2 H, br m, CH;CH,N-), 3.53 (4 H, br m,
PhCH,N & CH;CH,N-), 6.53 (1 H, m, ArH), 6.57 (1 H, m, ArH), 6.63 (1 H, m, ArH), 7.07

20 (3H,m, ArH), 7.25 (7 H, m, ArH)..

Examples 3-11

Compounds 10-18 of Examples 3-11, were prepared by following the synthetic procedures

of Scheme 2 below.



phases were washed with brine, dried over MgSO4. Renoval of solvents

provi ded crude 15 product, which was purified by flash phy to
gi ve t he¥™ %lﬁrigoé title conpound 9 (482 ng, 78 %9: IR (Na ?%@@67;974,
1606, 1442, 1291 cm; '"H NWR (400 MHz, CDC13) 8 1.11 (3 H, br m CH CH2-),
1.24 (3 H br m CHCH2-), 2.36 (4 H m piperidine CH), 2.46 (4 H m
pi peridine CH), 3.26 (2 H br m CH3CHN), 3.53 (4 H br m PhCHN &
CH3CH N-), 6.53 (1 H m ArH, 6.57 (1 H m AH, 6.63 (1 H in, ArH,
7.07 20 (3 H m AH, 7.25 (7 H m ArH .. Exanples 3-11 Conmpounds 10-18
of Exanples 3-11, were prepared by follow ng the synthetic procedures of
Scheme 2 bel ow. WO 01/ 74808cHefnePZMHEOCL/ 00707 Schenme 2:1(3) 0 Et2N\ [/ /
\' MOH, CH3COOH, 0 OHNaCNBH3 E t,NOI / \ SN\ / H H7 NOS
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Example 3
Preparation of N,N-diethvl-4-{(3-hvdroxyphenyl)[1-(2-thienvimethvl)-4-

piperidinvlidene]methvl}benzamide (compound 10)

s To aroom temperature solution of secondary amine (600mg; 1.65mmol) in methanol
(15ml) was added thiophene-2-carboxaldehyde (153.8ul; 1.65mmol), followed by acetic
acid (1ml). The mixture was stirred for two hours then sodium cyanoborohydride (311mg:
4.95mmol) was added. The reaction mixture was stirred overnight, then water was added
and the mixture extracted with methylene chloride. Combined methylene chloride extracts

o  were dried over anhydrous sodium sulphate, filtered and concentrated under reduced

pressure. Reverse phase purification.

(M+1) calculated: 461.64, (M+1) observed: 461.06

15 Anal.: calculated for (C3H32N20,S X 1.60 C;HO,F; X 0.20 H,0): C:57.95%; H:5.30%;
N:4.33%; found: C:57.90%; H:5.34%; N:4.36%

'HNMR (CD5OD): 7.54 (dd, 1H, J=5.2,1.6Hz), 7.25 (d, 2H, J=8Hz), 7.23-7.24 (m, 1H),
7.15 (d, 2H, J=8Hz), 7.03-7.08 (m, 2H), 6.58-6.62 (dd, 1H, J=8.0, 2.8Hz), 6.52-6.55 (dd,

20 1H,J=7.6, 1.6Hz)), 6.44-6.46 (dd, 1H, J=2.8, 1.6Hz), 4.50 (s, 2H), 3.40-3.50 (m, 4H),
3.15-3.25 (m, 2H), 2.95-3.05 (m, 2H), 2.60-2.80 (m, 2H), 2.35-2.45 (m, 2H), 1.10-1.15 (m,
3H), 1.00-1.05 (m, 3H)



oN Et,NH / \' I OH17 NN S 18 WO 01/74804 PCT/ SEO1/ 00707 17
Exanpl e 3 Preparation of

N, N- di et WA Q448443 hydr oxyphenyl ) [ 1- (2st hi envl met hvl ) - 4-  PCT/SE01/00707

pi peri dinylidenel methyl|l benzam de (compound 10) 5 To a roomtenperature
solution of secondary am ne (600ng; 1.65mmol) in nethanol (15ml) was added
t hi ophene- 2- car boxal dehyde (153.8ul; 1.65mmol), followed by acetic acid
(Im). The m xture was stirred for two hours then sodi um cyanobor ohydri de
(31 Img:  4.95mmol ) was added. The reaction m xture was stirred overnight,
then water was added and the m xture extracted with nethyl ene chloride.
Conbi ned net hyl ene chloride extracts io were dried over anhydrous sodi um
sul phate, filtered and concentrated under reduced pressure. Reverse phase
purific o je 4 Mr1) calcul ated: 461.64, (Mrl) observed: 461.06 15 Anal.:
cal cul a@e%—ﬁo'r-(CZSHBZNZOZS X 1.60 C2H02F3 X 0. 20 H7O : C.57.95% H:5.30%
N: 4. 33%pré ' 7.54 (dd, 1H,

2 Hz
plperldlnvlldene]methvl}benzamlde)(compound 11)

5~ To a room temperature solution of secondary amine (500mg; 1.37mmol) in methanol
(13ml) was added thiophene-3-carboxaldehyde (144.0ul; 1.65mmol), followed by acetic
acid (1ml). The mixture was stirred for three hours then sodium cyanoborohydride (258mg;
4.11mmol) was added. The reaction mixture was stirred overnight, then water was added
and the mixture extracted with methylene chloride. The aqueous phase was neutralized

o with potassium bicarbonate and was extracted again with methylene chloride. Combined
methylene chloride extracts were dried over anhydrous sodium sulphate, filtered and

concentrated under reduced pressure. Reverse phase purification.

(M-+1) calculated: 461.64, (M+1) observed: 461.07

Anal.: calculated for (Cy3H3,N,0,S X 1.10 C;HO,F; X 0.50 H,0): C:60.96%; H:5.78%;
N:4.71%;: found: C:60.97%; H:5.78%; N:4.65%

'HNMR (CDsOD): 7.59 (dd, 1H, J=3.2, 1.6Hz), 7.49 (dd, 1H, J=5.2, 3.2Hz), 7.26(d, 2H,

20 J=8.0Hz), 7.16 (d, 2H, J=8.0Hz), 7.15 (m, 1H), 7.07 (dd, 1H, J=8.0, 7.2Hz), 6.61 (dd, 1H,
J=8.0, 2.0Hz), 6.55 (d, 1H, J=7.2Hz), 6.47 (dd, 1H, J=2.0, 1.6Hz), 4.29 (s, 2H), 3.40-3.50
(m, 4H), 3.15-3.25 (m, 2H), 2.95-3.05 (m, 2H), 2.60-2.80 (m, 2H), 2.35-2.45 (m, 2H),
1.15-1.20 (t, 3H, J=6.4Hz), 1.00-1.05 (t, 3H, J=6.4Hz)



7.15 (d, 2H, J=8Hz), 7.03-7.08 (m 2H), 6.58-6.62 (dd, 1H, J80 28Hz)
6.52-6.55 (dd, 20 1H, J=7.6, 1.6Hz)), 6.44-6.46 (dd, 1H, J=2 1. 6Hz),
4.50 (s, WOHU48040.3 50 (m 4H), 3.15-3.25 (m 2H), 2.95- é’Cd§E{’HP°72"H)
2.60-2.80 (m 2H), 2.35-2.45 (m 2H), 1.10-1.15 (m 3H), 1.00-1.05 (m 3H)
WO 01/ 74804 18 PCT/ SE01/ 00707 Exanple 4 Preparation of

N, N-di et hvl - 4- { ( 3- hvdr oxyphenyl ) f 1-(3-thi envl net hyl)-4-

pi peri di nvli denel et hyl } benzam de (conmpound 11) 5 To a room tenperature
solution of secondary am ne (500ng; 1.37mmol) in nethanol (13m) was added
t hi ophene- 3- car boxal dehyde (144.Qul; 1.65mmol), foll owed by acetic acid
(Im). The mxture was stirred for three hours then sodi um cyanoborohydride
(258ngy Jl_lml_ﬁnm)l) was added The reaction m xture was stirred overnight,

t hen blefit nvlltdQ Jeg hyl ene chl ori de.

ar bonat e and was

0 { l
ext raCt}ﬂqr&@%h@nmrh&hmﬁé}&bﬁf& (Qb,lng[,u.dﬂz)COnbl ned nethylene chloride
extracts were dried over anhydrous sodi um sul phate, filtered and

concentTros redmuprperauetiiobednf eerondasy amened pe;mghakienipely irf neheiadn. (M+1)

ety e SR Lol e AT

found: n(;x@lge WS /Qtlﬁédﬁegtﬁr& hdhd t}%%bdl i 26%(;@}1“(1; %ﬁ@m@dﬂ 1 1ol dm3. 2,

1.6Hz), 7.49 (dd, 1H, J=5.2, 3.2Hz), =8. OHz), 7.16 (d, 2H,
J=8. O—la)idedYTthére(anqonlrhi)x;uré' w@?st(m ov@mlghl,:tserowatzr @hriddeé atdtheduixtuH, J=8. 0,
dd, 1H 4.29 (s, 2H),

2. 0Hz) 47 . bHz
3. 40- 3 656“‘7%‘? d*hﬁf‘hy?“ishlﬁgé% T(hﬁ]aq S Phinsgy: a%“%}%m?ﬁ‘?dl‘%lj Pg‘éssédl 2.80 (m
2H), 2 pRAtone ahfwadbliracted again with methylene chloride. Combined methylene

10 chloride extracts were dried over anhydrous sodium sulphate, filtered and concentrated

under reduced pressure. Reverse phase purification.
(M+1) calculated: 445.57, (M+1) observed: 445.13

15 Anal.: calculated for (C,3H3,N,05 X 1.30 C;HO,F; X 0.10 H;O): C:61.81%; H:5.68%;
N:4.71%; found: C:61.88%; H:5.74%; N:4.73%

'HNMR (CD;0D): 7.58 (d, 1H, J=1.6Hz), 7.26 (d, 2H, J=8.0Hz), 7.16 (d, 2H, J=8.0Hz),
7.07 (t, 1H, J=8.0Hz), 6.62-6.64 (m, 1H), 6.60-6.61 (m, 1H), 6.53-6.55 (m, 1H), 6.46-6.47

20 (m, 1H), 6.43-6.45 (m, 1H), 4.34 (s, 2H), 3.40-3.50 (m, 4H), 3.15-3.25 (m, 2H), 2.95-3.05
(m, 2H), 2.55-2.80 (m, 2H), 2.35-2.50 (m, 2H), 1.15-1.20 (t, 3H, J=6.4Hz), 1.00-1.05 (t,
3H, J=6.4Hz)



1.15-1.20 (t, 3H, J=6.4Hz), 1.00-1.05 (t, 3H, J=6.4Hz) MD 01/ 74804 19

PCT/ SEOL/ 00707 Exanple 5 Preparation of N, N-diethvl-4-f

1- ( 2- f ur WONM§A4) - 4- pi peri di nvl i denehy 3- hvdroxvphenvl)nefﬁ?ﬁﬁﬁ%ﬂ?&
(conpound 12) To a roomtenperature solution of secondary am ne (500ng,
1.37mol ) in nmethanol 5 (13ml) was added 2-fural dehyde (136.01; 1.65nmmol),
foll owed by acetic acid (Im). The mxture was stirred for three hours

t hen sodi um cyanobor ohydri de (258ng; 4.11nmol) was added. The reaction

m xture was stirred overnight, then water was added and the m xture
extracted with nethyl ene chloride. The aqueous phase was neutralized with
potassi um bicarbonate and was extracted again with nethyl ene chloride.
Combi neHlxarmsp yiene 10 chlorlde extracts were dried over anhydrous sodi um
sul phate, fi ) [ essure. Rever se phase
puri fi cBESPBFALIGN ' e 85-=445. 13 15 Anal .

cal cul W nga}g“ae ﬁg X 0. 10 HZO) C. 61.81% H 5. 68%
N: 4. 719 % ' HNVR (CD3QD): 7.58 (d, 1H,

J=1. 6Hzo a?ooilﬁte@tb,erai’d-ﬂe sdluﬁo@izs)econﬁall@n(ld@ (32Ping J&-82 kR In mptk@nol(( mi)1H,

J=8. OHz 6. 62-

6. 46 6. \)afrs adgled ?ﬁ?fa@Pé‘%eé%g%olé 429’(%0% fﬁﬁlowﬁ& gglaieé‘c a‘é‘ﬁ?°§ 1)(%1]%095%“‘( m 4H),
3. 15-3. (% de ?15%51537%11(1{&8 ) nea&roﬁﬁm%tu@@wﬁﬂtm%ﬁbower%ig?!@‘2 50 (m 2H),
1.15-1. H, .4-z) WO 01/ 74804 20
PCT/ SEWeﬁﬁﬁﬁhltlﬁoﬂm &cﬁb&ﬂz&qﬁ)aﬁaﬁxﬂmﬁemfvuh methylene chlonde Combined

N, N-di et hvl -4-((1-(3-furvl met hvl ) -4-pi peridi nylidenel (3
methylene c(:h(lorl e extracts were dned)over zglhgl)drous sodium sul?)ﬁatg, filtered and

concentrated under reduced pressure. Reverse phase purification.
(M+1) calculated: 445.57, (M+1) observed: 445.15

Anal.; calculated for (C23H32N203 X 0.50 C,HO,F; X 0.10 H>0): C:69.20%; H:6.55%;
N:5.56%: found: C:69.14%; H:6.57%; N:5.28%

'HNMR (CDsOD): 7.75 (s, 1H), 7.61-7.62 (m, 1H), 7.33 (d, 2H, J=8.0Hz), 7.23 (d, 2H,
J=8.0Hz), 7.13 (dd, 1H, J=8.4, 8.0Hz), 6.66—6.69 (m, 1H), 6.57-6.63 (m, 2H), 6.51-6.53 (m,
1H), 4.22 (s, 2H), 3.45-3.55 (m, 4H), 3.25-3.30 (m, 2H), 2.95-3.10 (m, 2H), 2.65-2.85 (m,
2H), 2.40-2.55 (m, 2H), 1.15-1.25 (m, 3H), 1.05-1.15 (m, 3H)

20



hydr oxyphenyl) met hyl | benzani de (conmpound 13) To a roomtenperature sol ution
of secondary am ne (300ngy; 0.82mol) in nethanol (8ml) 5 Fﬁﬁ 8‘&

3-fural de‘ﬁ?(ﬁy 182‘14 Ol; 2.47mml), foldiowed by acetic acid g @ Ad

sodi um cyanobor ohydrl de (155nmg; 2.47mmol). The reaction m xture was
stirred overnight, quenched with sodium bicarbonate and extracted with

nmet hyl ene chl ori de. Conbi ned nethylene chloride extracts were dried over
anhydr ous sodi um sul phate, filtered and concentrated under reduced
pressure. Reverse phase purification. 10 (M+l) cal cul ated: 445.57, (Mtl)
observed: 445.15 Anal.: calculated for (C28H32N203 X 0.50 C2HO2F3 X 0. 10
H20): C. 69. 200/% H:6.55% N 5.56% found: C 69.14% H 6.57% N 5.28% 15

' HNVR ( dxampje 7 775(s 1H), 7.61-7.62 (m 1H) 733(d 2H, J=8.CHz), 7.23
(d, 2H, prdofiafit 711?@ & { Althvaratpfientty? iQiRAnbef.4m 1H),

3. 25- 3. &Gbe(rmm\atcnenemaaﬁvlammamme (Edrﬁlpmﬁuﬁﬂ)Z 85 (m 2H), 2.40-2.55 (m

2H), 1.15-1.25 (m 3H), 1.05-1. wgﬁr 3H) 20 WO 01/ 74804 2 t PCT/ SEOQ1/ 00707
Exanpl e TP 3Ppeip AP BRI INOROH FPRRAY ATINe § 34 gy SHRRQY jit methanol

1-(2; pvr(i(ﬂmg g&&&a&b y%du@ws a‘ﬂieﬂ%&é ﬁ@ﬂ@bl’@ﬁﬁ‘%ﬁ%@i@%@e%y gafm%and 14) To

a roomterrp ure S ut1 on O sec am ne

met hanol(1rbl) (THathiktuke s/ agsteted f3r Py mirtlid3elar ool clahytsbeol(yddide 0I99mz; 1 | mol ),
foll owed by acetic acid (Im). The m xture was stirred for 30 mnutes then

sodi um &yt wisatidediel he TOgHRn mixture was stirred overnight, then water was added

and the mixture extracted with methylene chloride. The aqueous phase was neutralized

with sodium bicarbonate and was extracted again with methyliene chloride. Combined
10 methylene chloride extracts were dried over anhydrous sodium sulphate, filtered and

concentrated under reduced pressure. Reverse phase purification.

(M+1) calculated: 456.60, (M+1) observed: 456.12

Anal.: calculated for (CoH33N30, X 1.70 C;HO,F; X 0.40 H;0): C:59.26%; H:5.45%;
N:6.40%; found: C:59.21%; H:5.46%; N:6.35%

'HNMR (CDsOD): 8.57 (d, 1H, J=5.2Hz), 7.78 (dt, 1H, J=8.0, 1.2Hz), 7.38 (d, 1H,

20 J=8.0Hz), 7.34 (dd, 1H, J=8.0, 5.2Hz), 7.24 (d, 2H, J=8.0Hz), 7.15 (d, 2H, J=8.0Hz), 7.05
(t, 1H, J=8.0Hz), 6.59 (dd, 1H, J=8.0, 2.4Hz), 6.54 (d, 1H, J=8.0Hz), 6.45 (dd, 1H, J=2.4,
1.2Hz), 4.39 (s, 2H), 3.40-3.46 (m, 2H), 3.26-3.34 (m, 4H), 3.16-3.22 (m, 2H), 2.54-2.64
(m, 4H), 1.13 (t, 3H, J=6.4Hz), 1.01 (t, 3H, J=6.4Hz)



3.16mmol ) was added. The reaction m xture was stirred overnight, then water
was added and the m xture extracted with nethyl ene chloride. The agueous
phase wasVR&L4%9¢i zed with sodi um bi sarbonate and was extTQPEY4Y4in with
met hyl ene chl ori de. Combi ned 10 net hyl ene chloride extracts were dried over
anhydr ous sodi um sul phate, filtered and concentrated under reduced
pressure. Reverse phase purification. (Mtl) cal cul ated: 456.60, (M1l)
observed: 456.12 15 Anal.: calculated for (C29H33N302 X 1.70 C2HO2F3 X
0.40 HRO: C: 59.26% H:5.45% N 6.40% found: C 59.21% H: 5.46% N 6.35%
"HNVR (CD30D): 8.57 (d, 1H, J=5.2Hz), 7.78 (dt, 1H, J=8.0, 1.2Hz), 7.38 (d,
1H, 20 J=8.CHz), 7.34 (dd, 1H, J=8.0, 5.2Hz), 7.24 (d, 2H, J=8.0OHz), 7.15
(d, 2H, Bxsmpjed 7 05 (t, 1H J=8.0Hz), 6.59 (dd, 1H, J=8.0, 2.4Hz), 6.54
(d, 1H, . 2.4 4..3 , 3.40-3.46 (m
by, 5 B 11433 nildidx l--_rdnlnth-H),l.l?)(t,BH,

J=6. 4tHz) piga;iemmen%meim' AR VRoRolA804) 22 PCT/ SE01/ 00707 Exanple 8
Preparation o : rethvl-4-{(3- hvdroxyphenyl)[1-§4-p ridinvinethyl)-4-
pi peri di ek refem emmstanie spleAomeh sdeonden o nn (BO0BE; T §2mmobarmmedrpel @mnlyr e
solution of secondary am ne 0 0. HmDI i n_nmethanol. (8 was
added’ 4_B%%@F%é@g%%&%%@‘ﬁ{?&%#%@ ‘g 1%’?%’%# Fyoz\llxclgéc é%}d 2We acid
(0. 5n) . ThehABniFe ol s@rrdde®r SO iikiRsh thaf sodhinil yHaAbBStoh e $ DFHmbIY 47mmol)
cyanobor ohydride (155ng; 2.47mol) was added. The reaction m xture was

stirred wsseaddedhlihe reastint mexiuigi ds ssoeld ovariichiaqemehedewitiasadiian brcaboadie wi t h
nmet hyl ene chl ori de., Conbi ned t hyl ene chl ori de tracts were dried over
T hyir ouaEa R Siih SRR Cp e ar Ko aRhuss e et b e

Pr €SSur €,ver anhydrous sodium sulphate, filtered and concentrated under reduced pressure.

10 Reverse phase purification.

(M+1) calculated: 456.60, (M+1) observed: 456.10

Anal.: calculated for (C,0H33N30, X 1.80 C;HO,F; X 0.40 H,O): C:58.61%; H:5.37%;
15 N:6.29%: found: C:58.64%; H:5.32%; N:6.46%

'HNMR (CDs;OD): 8.64 (s, 2H), 7.61 (d, 2H, J=5.2Hz), 7.25 (2H, J=8.0Hz), 7.14 (d, 2H,

J=8.0Hz), 7.05 (t, 1H, J=8.0Hz), 6.59 (dd, 1H, J=8.0, 1.6Hz), 6.53 (d, 1H, J=8.0Hz), 6.43-

6.46 (m, 1H), 4.34 (s, 2H), 3.42-3.44 (m, 2H), 3.18-3.24 (m, 6H), 2.54-2.57 (m, 4H), 1.13
20  (t, 3H, J=6.4Hz), 1.02 (t, 3H, J=6.4Hz)



10 Reverse phase purification. (Mtl) cal cul ated: 456.60, (Mtl) observed:
456. 10 Anal .: calculated for (C29H33N302 X 1.80 C2HO2F3 X 0. 40 H27?
C 58. 61%WPOB74894, 15 N. 6.29% found;; C 58.64% H: 5.32% BETEEAENOLNMR
(CD30D): 8.64 (s, 2H), 7.61 (d, 2H, J=5.2Hz), 7.25 (2H, J=8.0+Hz), 7.14 (d,
2H, J=8.0Hz), 7.05 (t, 1H, J=8.0Hz), 6.59 (dd, 1H, J=8.0, 1.6Hz), 6.53 (d,
1H, J=8.0Hz), 6.43- 6.46 (m 1H), 4.34 (s, 2H), 3.42-3.44 (m 2H),
3.18-3.24 (m 6H), 2.54-2.57 (m 4H), 1.13 20 (t, 3H, J=6.4Hz), 1.02 (t,
3H, J=6.4Hz) WD 01/ 74804 PCT/ SE01/ 00707 23 Exanple 9 Preparation of
N, N- di et hyl - 4- {( 3- hvdr oxyphenvl ) (1- (1H i m dazol - 2- vl met hvl ) - 4-
pi peridinvlidenel methyl }benzam de (conpound 16) To a room tenperature
sol uti orExadmgle@ondary am ne (300ny; O. 82mm|) in nethanol (8m) 5 was

1 | dehy 37. ] f,

added 2-jm daztol e by acetic
acid (CLHSR e reaction

m xture dn g,h(qerf Qt\ﬁ fBb:QJZﬁmdQ ' ggd% h SOdI um b| car bonate and
extract yIene orrae. ined net hyl ene chloride extracts
we(r]I e d(r]I i Buda umertemph@dﬁ@uﬂummbfumondndyphamﬂﬁ%mgt%&kmnelmm motheerit(8mb)ed under
reduce pressure Reverse phase p cat | 0 cal cul at ed: 445. 58,
(MH1)S ob¥asradded 2-umist aagec aldefbyéirﬂzig#a{i ‘%lm %ﬁ@%&z&efaf C2HRF3 X
8550 HZQb 5m(1:) él% 393106% é_}ifaﬁol;o:l'dﬁydn% %5@&§2E@Mﬂl@l) ﬁmé@a&%r@rwk‘tu{’e @%A) N: 8. 09%

stirred overnight, quenched with sodium bicarbonate and extracted with methylene
chloride. Combined methylene chloride extracts were dried over anhydrous sodium

sulphate, filtered and concentrated under reduced pressure. Reverse phase purification.

(M+1) calculated: 445.58, (M+1) observed: 445.16

Anal.: calculated for (C;7H32N40, X 2.10 C;HO,F5 X 0.50 H,0): C:54.07%; H:5.11%;
N:8.08%; found: C:54.04%; H:5.05%; N:8.09%

'HNMR (CDs0D): 7.38 (s, 2H), 7.20-7.22 (m, 2H), 7.11 (d, 2H, J=8.0Hz), 7.0 (t, 1H,
J=8.0Hz), 6.55 (dd, 1H, J=8.0, 3.6Hz), 6.49-6.50 (m, 1H), 6.42-6.43 (m, 1H), 4.08 (s, 2H),
3.41-3.43 (m, 2H), 3.18-3.20 (m, 3H), 2.79-2.82 (m, 4H), 2.39-2.45 (m, 4H). 1.08-1.16 (m,
3H), 0.96-1.16 (m, 3H)

20

Example 10
Preparation of N,N-diethvl-4-{(3-hvdroxvphenyD[1-(1H-imidazol-4-vlmethvl)-4-

piperidinvlidene]methvi}benzamide (compound 17)

25 To aroom temperature solution of secondary amine (300mg; 0.82mmol) in methanol
(10ml) was added 4(5)-imidazolecarboxaldehyde (94.9mg; 0.99mmol), followed by acetic
acid (0.5ml). The mixture was stirred 1 hour then sodium cyanoborohydride (62.1mg;
0.99mmol). The reaction mixture was stirred overnight, quenched with sodium bicarbonate

and extracted with methylene chloride. Combined methylene chloride extracts were dried



"HNMR (CD3OD): 7.38 (s, 2H), 7.20-7.22 (m 2H), 7.11 (d, 2H, J=8.0OHz), 7.0
(t, 1H, J=8.0Hz), 6.55 (dd, 1H, J=8.0, 3.6Hz), 6.49-6.50 % 1

6.42-6. AWQ74844)  4.08 (s, 2H), 3.41-3.43 (m 2H), 3.18°F %Ow{’lﬂ’%m,
2.79-2.82 (m 4H), 2.39-2.45 (m 4H). 1.08-1.16 (m 3H), 0.96-1.16 (m 3H)
20 Exanple 10 Preparation of

N, N- di et hyl - 4- { ( 3- hvdr oxvphenyl ) [ 1- (1H i m dazol - 4- vl net hyl ) - 4-

pi peridi nvlidenel nethvl}benzam de (conpound 17) 25 To a room tenperature
solution of secondary am ne (300ng; 0.82mmol) in nethanol (1OM) was added
4(5) -i m dazol ecar boxal dehyde (94.9ng; 0.99mmvl ), followed by acetic acid

(0.5m ). The m xture was stirred hour then sodi um cyanobor ohydri de
(62. 1myver @hg@‘ﬁ%ls‘)’qmﬂ"ﬁélplhétﬁcélf% HRdECHTB RIS UB qrfégélﬁgcg?fg?sﬁfegh%(, quenched

W th S%Q%Pﬂagggpgﬁ@ahgn_ and extracted with nethylene chloride. Conbined
met hyl ene chtoride extracts were dried WO 01/ 74804 24 PCT/ SEOL/ 00707 over

anhydr ous sodi um sul phate, filtered and concentrated under reduced
pressure. Reverse phase purification. (Mtl) cal cul ated: 445.58, (M1l)

obser vedi+lgslcylgred544in3y, (M+ELobsenvadetd>f18r (C27H32N402 X 2. 20 C2HORF3):
C.54.23% H: 4.96% N:8.06% found: C54.43% H 4.99% N 7.73% "' HNVR
(CD§CD): 8.54 (s, 1H), 7.57 (s, 1H), 7.23 (d, 2H, J=8.4Hz), 7.13 (d, 2H, 10

J=8. CHzAnal. 7calRl dteltfor ¢, H)RGODK 2020660, F6): B7540288, :m96%HN:8.66%1- 6. 53 (m
1H), 6.43-6.444%3m 1Hg, 4.35 (s, 2H), 3.41-3.43 (m 2H), 3.18-3.23 (m
8H), 2Ifead2Ceq.43M; HPP7e1NoBII%16 (m  3H), 0.96-1.04 (m 3H)

'HNMR (CD;0D): 8.54 (s, 1H), 7.57 (s, 1H), 7.23 (d, 2H, J=8.4Hz), 7.13 (d, 2H,

10 J=8.0Hz), 7.03 (dd, 1H, J=8.0, 7.6Hz), 6.57-6.59 (m, 1H), 6.51-6.53 (m, 1H), 6.43-6.44 (m,
1H), 4.35 (s, 2H), 3.41-3.43 (m, 2H), 3.18-3.23 (m, 8H), 2.53-2.56 (m, 4H), 1.08-1.16 (m,
3H), 0.96-1.04 (m, 3H)

15 Example 11
Preparation of N,N-diethyl-4-{(3-hvdroxvphenvl)[1-(1.3-thiazol-2-vimethyl)-4-

piperidinylidene]methyvl}benzamide (compound 18)

To a room temperature solution of secondary amine (143.2mg; 0.39mmol) in methanol
(4ml) was added 2-thiazolecarboxaldehyde (41.4ul; 0.47mmol), followed by acetic acid

20 (0.2ml). The mixture was stirred 1 hour then sodium cyanoborohydride (129.6mg;
1.48mmol). The reaction mixture was stirred overnight, quenched with sodium bicarbonate
and extracted with methylene chloride. Combined methylene chloride extracts were dried
over anhydrous sodium sulphate, filtered and concentrated under reduced pressure.
Reverse phase purification.

25

(M+1) calculated: 462.63, (M+1) observed: 462.10

Anal.: calculated for (C27H31N30,S X 1.10 CG;HO,F; X 1.10 H,0): C:57.79%; H:5.70%;
N:6.92%:; found: C:57.75%; H:5.60%; N:7.13%

30



15 Exanpl e 11 Preparation of

N, N-di et hyl - 4-{ ( 3- hvdr oxvphenyl ) [ 1- (1, 3-t hi azol - 2- vl net hyl ) - 4-

pi peridin PP&@%%fnethvl}benzanide (co¥pound 18) To a roon1%%ﬂ§@yg?ape
solution of secondary am ne (143.2ng; 0.39mol) in methanol (4nl) was
added 2-thi azol ecar boxal dehyde (41.4ul; 0.47muol), followed by acetic acid
20 (0.2m ). The m xture was stirred 1 hour then sodi um cyanoborohydri de
(129.6ng; 1.48mmol). The reaction mxture was stirred overni ght, quenched
wi th sodi um bi carbonate and extracted with nethylene chloride. Conbined
met hyl ene chl oride extracts were dried over anhydrous sodi um sul phat e,

filtered cent. der pressyr r )]

puri 1 cabt e (GBSGRI NS, M S BT 8 SR R o GhaR B0 ana

cal cul atregs {orH (SR HEBINGOR@AXIH, 110 4CRIOMRFS.6¥-6l610n HRD) 6.55:6%6 Q%) H 5. 70%
N: 6.92% found: C 57.75% H:5.60% N:7.13% 30 WO 01/ 74804 25 PCT/ SEOL/ 00707
" HNVR ( @ERaD)7 (7. B6), ¢ @, (4, BH)I3=21-805 \m, FHB8.50R-59 (), 44541 .084)20 (m, 38).(d, 2H,
J=8.0Hz), . . 7 ggan{ 2H, J=8.CHz), 7.07 (dd, 1H, J=8.4, 8.0Hz), 6.60-6.62
(m 1H) LB Es8 ) m  1H), 6.46-6.47 (m 1H), 4.65 (s, 2H), 3.21-3.45 (m
8H), ;2.56-2.58 (m 4H), 1.12-1.20 (m 3H), 1.00-1.08 (m 3H) 5

Phar maceuti cal conpositions The novel conpounds according to the present
invention may be administered orally, 10 intramuscul arly, subcutaneously,

topically, intranasally, intraperitoneally, intrathoraciall
p P%armaceutlcal compo)s/mons p y y

The novel compounds according to the present invention may be administered orally,
10 intramuscularly, subcutaneously, topically, intranasally, intraperitoneally, intrathoracially,
intravenously, epidurally, intrathecally, intracerebroventricularly and by injection into the

joints.

A preferred route of administration is orally, intravenously or intramuscularly.

15
The dosage will depend on the route of administration, the severity of the disease, age and
weight of the patient and other factors normally considered by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a
particular patient.

20

For preparing pharmaceutical compositions from the compounds of this invention, inert,
pharmaceutically acceptable carriers can be either solid or liquid. Solid form preparations

include powders, tablets, dispersible granules, capsules, cachets, and suppositories.

25 A solid carrier can be one or more substances which may also act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents;

it can also be an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with the finely divided

50  active component. In tablets, the active component is mixed with the carrier having the



!nprarenously, eﬁidura!ly, intrathecally, intracerebroventricularly and by
injectio e joints. A preferred route of adm nistrgt] I ra
intrav¢n3ﬁ§p99g$4intranuscularly. 126The dosage wil | depeﬂé/gﬂn@ gﬁrohig’
of administration, the severity of the disease, age and weight of the

pati ent and other factors nornally considered by the attendi ng physician,
when determ ning the individual reginmen and dosage |evel as the npst
appropriate for a particular patient. 20 For preparing pharnmaceuti cal
conpositions fromthe conpounds of this invention, inert, pharmaceutically
acceptabl e carriers can be either solid or liquid. Solid form preparations

Cuppos! tBreCEEY Dinghig eapr e ChaP Tk e e corera e BRI O

: _ nor e stances whi ch nmay
al so acty.gg.qdiluents, flavoring agents, solubilizers, lubricants,
suspendi ng agents, binders, or tablet disintegrating agents; it can also
be an encapsul ating material. In powders, the carrier is a finely divided

solid which is in a mxture with the finely divided 30 acti C onent .
In tabl eﬁ%PTGP%U%%{PP%IOEYO%W%WP“?’§E[\?1‘i"'>?ée§m\}//§ VR 3458 2R AFPYER %\éaﬁfyn‘% he WO
01/ 7480: g%@ﬂﬁ’&yﬁ%%a%?@%s FREGERS@RYG ML Adi RGN REABRNS digSeridd Bdtkin @) e
proportitons and conpacted in the shape and size desired. For preparing
supIo03| tf_@;aakaﬁtp[&d)@ﬁm‘iﬁlgdﬂ? maltdndwnogttdong mveinressithan asurad mitxeenvenignt fatty aci d
s glycerides and cocoa butter is first melted and the active ingredient is
d!spersé&eﬂﬁéﬁ@Vﬁmﬁy9we¢wa@kﬁﬁﬁpg¢ﬂ%tirring. The nol ten hompgeneous
nlrpgrﬁ is then poured into convenient sized nolds and allowed to cool and
solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose, sugar, pectin,
o dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a low-

melting wax, cocoa butter, and the like.

Salts include, but are not limited to, pharmaceutically acceptable salts. Examples of
pharmaceutically acceptable salts within the scope of the present invention include:

15 acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium acetate,
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, isethionate, lactate,
lactobionate, malate, maleate, mandelate, mesylate, methylbromide, methylnitrate,

20  methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,
sulfate, tannate, tartrate, teoclate, triethiodide, benzathine, chloroprocaine, choline,
diethanolamine, ethylenediamine, meglumine, procaine, aluminium, calcium, lithium,

- magnesium, potassium, sodium, and zinc.

25 Examples of pharmaceutically unacceptable salts within the scope of the present invention
include: hydroiodide, perchlorate, tetrafluoroborate.

Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates and bitartrates.

The hydrochloride and sulfate salts are particularly preferred.



Sui tabl e carriers are magnesi um carbonate, magnesium stearate, talc,

| act ose, ectin, 10 dextrin, starch, tragacanth, .{} ul ose,
sodi um ca‘?ﬁg%g%) hyl cellul ose, a | ow nelting wax, cocoan%é %Ii()l%ﬁ]édrzd t he
like. Salts include, but are not Iimted to, pharmaceutically acceptable
salts. Exanples of pharnmaceutically acceptable salts within the scope of
the present invention include: 1s acetate, benzenesul fonate, benzoate,

bi carbonate, bitartrate, brom de, calciumacetate, cansylate, carbonate,
chloride, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, glucaptate, gluconate, glutamate, glycollylarsanilate,
hexyiresorci nate, hydrabam ne, hydrobrom de, hydrochl ori de, ‘

hydr oxynapht hoat e, isethionate, |actate, |actobionate, malate, nualeate,
nmandel atg, BSBhBoSitiofRliRkhQT Hude RS fhiatib@b@the 8 BRbRYbAH: hathe,

nmucat e, napsy at nitrate, panoate (ermbonate), pantothenate,

phos pha’eeda(ﬂsmifm%pha'eeal apelcymiat providingreatapsuls &l wblylll Hieacti vt eampenent (withacet at e,

succi nate, sulfate, tannate, rtrate, triethiodid benzat hi ne,
chl or oprWéh% Ot@ﬁéin’l“ﬁ@ 18 SHF%‘EWSH&?V&&?%r gﬁh @H%B\ 2gﬁgfchamonrreg tm ne,

procai n { zﬁr f“eclﬂaﬁhé&n l'ithium magnesi um potassium sodium and
zinc’ es 0 armaceutically unacceptable salts within the scope

of the present i nvention include: hydroiodi de, perchlorate,

tetrafl uoroborate. Preferred pharmaceuti cal lﬁxjgf c E)Iabl e sa e

hydr ochTablegerowdsns. £2ahes: AKlFaBiwescep g Bicd as ﬁiﬂf SOCHPHI R iﬂraorgul fate
salts ar&rgﬁl?srt;[a'tlgﬁ" arly preferred. WO 01/74804 27 PCT/ SEOL/ 00707 The term
conposi f i's ITntended to include the forrulation of the active conponent
with encapsulating material as a carrier providing a capsule in which the
active conponent (with or without other carriers) is surrounded by a

car river Livvi¢ fromscommpasitipes iaelyeesoditians. spRapsiops. agd gPHIF'IOH? |yert E&@P‘Féf’% are

I ncl ude (\jvater-propylene glycol solutions of the active compounds may be mentioned as an example

of liquid preparations suitable for parenteral administration. Liquid compositions can also

be formulated in solution in aqueous polyethylene glycol solution.

15 Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and
thickening agents as desired. Aqueous suspensions for oral use can be made by dispersing
the finely divided active component in water together with a viscous material such as
natural synthetic gums, resins, methyl cellulose, sodium carboxymethyl cellulose, and other

20  suspending agents known to the pharmaceutical formulation art.

Preferably the pharmaceutical compositions is in unit dosage form. In such form, the
composition is divided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing

25 discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
in vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or

it can be the appropriate number of any of these packaged forms.



Tabl ets, powders, cachets, and capsul es can be used as solid dosage forns
SU|tabIe f or adm nistration. 10 Liquid fron1conp05|t de

sol uti ons¥O QU?%@Lsions, and enul siongs Sterile water Wgﬁ%%mﬁBﬁbylene

gl ycol solutions of the active conmpounds may be nentloned as an exanple of
liquid preparations suitable for parenteral adm nistration. Liquid
conpositions can also be fornulated in solution in aqueous pol yethyl ene

gl ycol solution. 1s Aqueous solutions for oral admnistration can be
prepared by dissolving the active conmponent in water and addi ng suitable
col orants, fIavoring agents, stabilizers, and thickening agents as
%ﬁuQEifﬁﬂé for oral use can be made by dispersing the
finely v ; ofrponent in water together with a viscous materia
such ashlﬂgggﬁﬁy synthetic guns, resins, nmethyl cellul ose, sodium

car boxymet hyl cel | ul ose, and ot her 20 suspending agents known to the
pharnac@aﬂtmakefornulation art. Preferably the pharmaceutical conpositions
is in unit dosage form In such form the conposition is divided into unit
doses contai ning appropriate quantities of the active conponent. The unit
dosage hORMnGADoBS cal ?&@gﬁgcmg@mﬁd 1218, afderePask@usd GeHh@iMi Ng 25
discrete quantities of the preparations, %or exanpl e, packeted tablets,
capsul es, reslreuiarq@ovs(deargown m suspérsiaorat 3fioande’, Cthen shraker idskagmtfivingn can al so

e e e e R Bl i Ll 581 hgob, 580 BE bR BB RBE S,

Bl OLOG SA, é%%%hds%‘{é %E%bg@% rinsE@ln icEHbIH PR (RorfainfldMBdmM93S cells

expressing cloned human , X receptors and neonycin~ resistance were
grown i n VI¥pendi ta). diheDdiLnawdreSHnOgRnizal witak polyfrbmsicd 5 sentnaouse )y

10 30 sec (rat) in ice-cold lysis buffer (SOmM Tris, pH 7.0, 2.5mM EDTA, with

phenylmethylsulfony! fluoride added just prior use to 0.5MmM from a 0.5M stock in
DMSO:ethanol).

Membrane preparation

15
Cells were pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5 mM EDTA,
with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in ethanol), incubated on
ice for 15 min, then homogenized with a polytron for 30 sec. The suspension was spun at
1000g (max) for 10 min at 4°C. The supernatant was saved on ice and the pellets

20 resuspended and spun as before. The supernatants from both spins were combined and spun
at 46,000 g(max) for 30 min. The pellets were resuspended in cold Tris buffer (50 mM
Tris/Cl, pH 7.0) and spun again. The final pellets were resuspended in membrane buffer (
50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropylene tubes were frozen
in dry ice/ethanol and stored at -70°C until use. The protein concentrations were

25 determined by a modified Lowry assay with SDS.

Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge

50  needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma



cal ciumfree DVMEMLO% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 jig/m
geneticin. B. Mwuse and rat brains were weighed and ri nse | d PBS
(cont ai n% 17450 EDTA, pH 7.4). Thé brai ng wer e honogeni ;T(I}Ebﬁ?{ﬁﬁp
polytron for 15 sec (nmouse) or 10 30 sec (rat) in ice-cold lysis buffer
(50mMM Tris, pH 7.0, 2.5nM EDTA, wi th phenyl met hyl sul fonyl fluoride added
just prior use to 0.5MMfroma 0.5M stock in DMSO ethanol). Menbrane
preparation 15 Cells were pelleted and resuspended in lysis buffer (50 nmM
Tris, pH 7.0, 2.5 mM EDTA, wth PMSF added just prior to use to 0.1 nM
froma 0.1 Mstock in ethanol), incubated on ice for 15 mn, then

homogen! -Z%%éww oy \90| Ev%.sﬁ%orseu . Z?“% {1 t;lartl%n e%ns(l) 94 mvﬁﬁerdﬁ%'d% at 10009

(max) 0 perna on"rce an he pellets 20

resuspepdgrsd h@ﬁ'@eeﬁpﬂ#&hﬁﬁad'a@d 81:8/ml BRR LR 0 mm Bé'sta‘imf [@pMOE PO RY, NBo Wer e
conbi ned and spun at 46,000 g(nmax) for 30 mn. The pellets were

rﬁs ufspeﬁaf@d AHqews df 10018 Wend fdsed (GOedridx7Fmis polyprqppiepe MbeafeNapg agai n.

The fin ellets were re rane_ buf f 50 MM Tris, 0.32 M
sucr ose?dopaoftl@f)appﬁﬁqnﬁfor?ilofg "ﬁiz‘)ng 1h86g‘3§}b 885??%%321?\/ AUere frozen in
dry | Ceécﬁlt:aﬁa%n@ﬁpbtat(@B?gn@ﬁonsg&@Mm) lbird§ 2. wekb BetBfr@h&d ih (BORER%r at i ons
were 25 determned by a nodified Lowy assay with SDS. Binding assays

Menbr anasl preseecd <bfamad\/la11a1036® regoliedy.ofihd tobgs pas setex@d phdrssubdiednigh a
25-gauge_30 n % ted nt o bi ndi n .@Effer mM
Myal 2, % hgPRPUBSATR: a? B OO b BT B eron %\é@}leg' oH 7. 4,
whi ch V‘@gh gﬂ;&ﬁ gd nﬂhwfeqcé’cf \Fv%rh Hulefet §5@trh1anﬁshﬁﬁwgﬁ 3300t Mech) firddeBIGF/BNd toO
whi ch had been freshly added 5 pg/ml aprotinin, 10 M estatin, 10 /.LM
di pr ot i filte®s (Whatman) presoaked for at least 2h in 0.1% polyethyleneimine. The radloactlwty
10 (dpm) retained on the filters was measured with a beta counter after soaking the filters for
at least 12h in minivials containing 6-7 ml scintillation fluid. If the assay is set up in 96-
place deep well plates, the filtration is over 96-place PEI-soaked unifilters, which were

washed with 3 x 1 ml wash buffer, and dried in an oven at 55°C for 2h. The filter plates

were counted in a TopCount (Packard) after adding 50 ul MS-20 scintillation fluid/well.

Functional Assays

The agonist activity of the compounds is measured by determining the degree to which

the compounds receptor complex activates the binding of GTP to G-proteins to which the

20 receptors are coupled. In the GTP binding assay, GTP[y]*S is combined with test
compounds and membranes from HEK-293S cells expressing the cloned human opioid
receptors or from homogenised rat and mouse brain. Agonists stimulate GTP[y]>S binding

in these membranes. The ECso and E, values of compounds are determined from dose-
response curves. Right shifts of the dose response curve by the delta antagonist naltrindole

35 are performed to verify that agonist activity is mediated through delta receptors.

Data analysis

The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various

50  test compounds was expressed as percentage of control SB. Values of ICsg and Hill



DIT). Aliquots of 100 | were added to iced 12x75 mm pol ypropyl ene tubes
containin of the appropriate radioligand and 100 | onpound
at vario %”Egﬂcentratlons Total (T8) and nonspecific ( /]%ﬁ @Wé wer e
determned in the absence and presence of 10 M nal oxone respectively. The
tubes were vortexed and incubated at 25C for 60-75 mn, after which tine
the contents are rapidly vacuumfiltered and washed wth about 12 mnl/tube
i ced wash buffer (50 MM Tris, pH 7.0, 3 MM MO 2) through G-/B filters
(What man) presoaked for at |east 2h in 0.1% pol yet hyl enei mi ne. The

radi oactivity 10 (dpn) retained on the filters was neasured with a beta

QoS BTN K ehif h elsb iR Bkinghy bS@R radiBlled B B Ll ludg SO0 &1 19

deep wel |
plates, gdaeld %h picft%l' Qipve ﬁtnﬁy?fogga@ﬁ@u@l‘f'@s Plhn$ Qﬁlﬁﬁﬂ!’aﬂ Pkif ] $1§ﬁ1§PloV\’@J|r ch were
washed w th and dried in an oven at 55C for 2h. The
filter ;ﬂea@;ecerltwéfra@ee QGKt wrel qalcalampfcmme Q@a@ﬁatrseqff a@ttaépn MeAnsg 50 | MB- 20

scintill n flui Funct i Agsa act|V|ty of the
corrpoun(.“]"(’saé 2\/@ ?ﬂgﬁss?ﬂgéo b‘é‘ aﬁgt“@r“r’ﬁrﬁfe 8??81[ o andé%sf 1\I}vﬁ1 Egtﬁl e conpounds
recept ofy;g gﬁ%@rﬁ cBRES. Vﬁio‘?(%llctamgatg’hféqmﬂ@at&{ mq"rBlet poxﬁh@f&‘icﬁhﬁ%gzﬁé@ swhi ch the

20 receptors are coupl ed n the GIP bi ndi ng assay, GIP[y] i's conbi ned

with test compounds and nenbranes from HEK-293S cells expressing the cloned
human opi oid receptors or from honogeni sed rat and nouse brain. Agonists
stinmulate GIP[y]'5S binding in these nenbranes. The EC50 and Emax val ues
of conpounds are determ ned from dose- response curves. Right shifts of the
dose response curve by the delta antagonist naltrindole 25 are perforned
to verify that agonist activity is nediated through delta receptors. Data
anal ysis The specific binding (SB) was cal cul ated as TB-NS, and the SB in

t he presence of various



30 test conpounds was expressed as percentage of control SB. Values of 1C50
and H Il WO 01/ 74804 30 PCT/ SE01/ 00707 coefficient (nH) &Q?T%h9@9'§ I n
displaciﬁﬁ’@ﬁ@@??ically bound radioligand were cal cul ated f oglt pl ots
or curve fitting prograns such as Ligand, G aphPad Prism SigmaPlot, or
ReceptorFit. Values of Ki were calculdted fromthe Cheng-Prussoff equation.

Mean S.EEM values of 1C50, Ki and nH were reported for ligands tested in
at |l east three 5 disnlacenent curves Bialoqical dat i

Tabl e 1 fort t|hMOLECYVIAR BTRYEIURE HRELTA) 74 8BELTAT/ égo&ﬂ) RAIN__ 2 MQUSEBRAN hR
STRUCTUHE _HOELTA HDELTA RAT BRAI N MOUSECBRAPNE MexISBC5Q e Max (g0 ¢ E Mk

EC50 % H MaX 0%08. 6 A12.|2103.089 108. T7112BCNOVSI | HE77 PH
NI \ 310.52 57.51 1.52 1)86.36 | H3C*"N H3C'{/ \ OH N RS
4 0.366 (0. 15 D 0.57,144. 70 H3Q 'Il N H3C'{/ \ OH
3 0.521 0.15 98.18 0.93 [(167.51 1.52 [186.36
N
S
\ |
4 Q 0.366 | 0.152 | 94.60 | 0.398 | 138.60 | 0.57 |144.70
HCT N
oA,
N
5 9 0.266 | 0.09 | 94.78 0.81 |132.09| 1.07 |134.16
H,C” N
BAG | N
N
O
\ |
6 Q 0.196 | 0.096 | 93.30 | 0.133 | 158.4 0.21 |161.70
H,C” N
T OUQ,
N
T




N5 v 0.266 0.09 94.78 0.81 132.09 1.07 134.16 H3CN\ H3C/ OH N &0, 6
0.196 0.096 93.30 0.133 158.4 0.21 161.70 H3C®N H3C' / \ OAH N o'cr ) WO
01/ 74804WeDW/8gw1/ 00707 32 Ex. MOLECULAR STRUCTURE HDEL TRCHSERLT®7RAT BRAI N
MOUSE BRAIN EC50 % E Max EC50 % E Max EC50 1% E Max 7 H3CN 0.209 0. 07
103.29 0.33 134.88 0.55 137.63 H3C' / \ OHN N _1 8 H3CN 0.346 0.3
112.34 3.3 81.44 4.65 78.19 H3C' I / I \' I OH N9 H3C'N 0.117 0.27 106.1
0.68 151.01 0.81 135.96 H3C' / I \ CHN

Ex. | MOLECULAR STRUCTURE |HDELTA HDELTA RAT BRAIN MOUSE BRAIN
EC50 |% E Max| ECS50 |% E Max| EC50 |% E Max

7 AN 0.209 | 0.07 |[103.29| 0.33 |134.88] 0.55 [137.63
LI,

8 ~ O ‘ 0.346 | 0.3 [112.34} 3.3 | 81.44 | 465 | 78.19

9 AN 0.117 | 0.27 | 106.1 | 0.68 |[151.01] 0.81 |135.96
Ve

10 HC N O O 0.172 | 0.48 |107.23| 4.64 [101.93| 5.06 |{103.53

11 HCON O O 0.282 | 0.34 [{115.37| 2.99 [119.82| 2.19 |117.99

Table | (continued): Biological data.



CN-2 O10 H3C'N 0.172 0.48 107.23 4.64 101.93 5.06 103.53 H3C/ |

N /HO 11 H3C'N 0.282 0.34 115.37 2.99 119.82 2.19 117.9 \ CH N
N Tabl e P¥QKiBPhued): Biol ogi cal datia. WO 01/ 74804 33 PC%%E%%‘@&%?
Receptor saturation experinents Radioligand K6 val ues were determ ned by
perform ng the binding assays on cell nenbranes with the appropriate
radi ol i gands at concentrations ranging from0.2 to 5 tinmes s the estimted
K8 (up to 10 tinmes if anmounts of radioligand required are feasible). The
specific radioligand binding was expressed as pnol e/ ng nenbrane protein.

Val ues of K5 and Bmax fromindi vidual experinents were obtained from
nonl i negy fItS of S eC|f|caIIy bound (B) vs. nMfree (F) radioligand from
i ndi vi d ®-site nodel . 10 DETERM NATI ON OF

MECHANO- ALLODYNI A USI NG VON FREY TESTI NG Testing was perfornmed between

08: 00 and 16: 00h using the nethod described by Chapl an
Radioligand K§ values were determined by performing the binding assays on cell

membranes with the appropriate radioligands at concentrations ranging from 0.2 to 5 times
s the estimated K& (up to 10 times if amounts of radioligand required are feasible). The

specific radioligand binding was expressed as pmole/mg membrane protein. Values of K&

and B, from individual experiments were obtained from nonlinear fits of specifically

bound (B) vs. nM free (F) radioligand from individual according to a one-site model.

DETERMINATION OF MECHANO-ALLODYNIA USING VON FREY TESTING

Testing was performed between 08:00 and 16:00h using the method described by Chaplan
et al. (1994). Rats were placed in Plexiglas cages on top of a wire mesh bottom which
allowed access to the paw, and were left to habituate for 10-15 min. The area tested was
15 the mid-plantar left hind paw, avoiding the 1éss sensitive foot pads. The paw was touched
with a series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69,
1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Ill, USA). The von Frey hair was
applied from underneath the mesh floor perpendicular to the plantar surface with sufficient
force to cause a slight buckling against the paw, and held for approximately 6-8 seconds. A
20  positive response was noted if the paw was sharply withdrawn. Flinching immediately
upon removal of the hair was also considered a positive response. Ambulation was

considered an ambiguous response, and in such cases the stimulus was repeated.



et al. (1994). Rats were placed in Plexiglas cages on top of a wire nmesh
bott om whi ch owed access to the paw, and were left to i for
10-15 niﬁygqﬂgﬁg+ea tested was 15 th® md-plantar |eft hiﬁgﬁ%%aﬁﬂgﬁgiding
the | ess sensitive foot pads. The paw was touched wth a series of 8 Von
Frey hairs with logarithmcally increnental stiffness (0.41, 0.69, 1.20,
2.04, 3.63, 5.50, 8.51, and 15.14 grans; Stoelting, Ill, USA). The von Frey
hair was applied fromunderneath the nmesh floor perpendicular to the

pl antar surface with sufficient force to cause a slight buckling against
the paw, and held for approximtely 6-8 seconds. A 20 positive response was
noted if the paw was sharply withdrawn. Flinching i nmediately upon renoval
of the hair was al so considered a positive response. Anbul ati on was

consi dgmaiRb BYToeoys response, and in such cases the stinulus was
repeat ed. WO 01774804 34 PCT/ SEQ1/ 00707 TESTI NG PROTOCOL The ani mals were
tested t -t h a ) p e Q

w thdr A R SRR B B oo ol e R o R Mo
(1980) .withefdwtah thresholirsasSdetdringddwising tlid & -2ovOftmgrhlbaiof Dixan (1H&)MTdstirgy of t he
series. Stimuli were always presented in a consecutive way, whether
ascendivig sgrted waB dbri? A 2 ol e mridisefhe perigs p aumuliiverir#igd} PiegdFdnse t o
the initial | ec ' 4 r i qul us ted; ip the
event 61 “oeberinEr SEE ke Belo LR N e RS gt

t hr esh@ligidrasal eddb@ist @ tHeVinikibil P sd1@di0chin, 8@ qitbA RS sniilas Pay pRSeritdd; il ehel Medi at e
vicinity of the 50%io threshold, and counting of these 6 responses began
when t laeent i ofs paw haitledrawal, rtes piokis avealins ciivpdes, weas gchopdve @pimalndireshids fi r st

crossed., |.n.cases, wher hreshol ds fell outside %p range of stinuli,
val ves P ReSTR s Rerod BERET v Rner 8 i ar iR PP ver e
r espectiv@bM, andi @0fthg dhenck@BUlelpotSesPBigh Wheaf thP IRkt EnsBed el ré@emdel Ve
responses was tabul ated using the convention, X = no withdrawal; 0 =
wi t hdr avalredangd. thhahse9ald was first crossed. In cases where thresholds fell outside the
range of stimuli, values of 15.14 (normal sensitivity) or 0.41 (maximally allodynic) were
respectively assigned. The resulting pattern of positive and negative responses was

tabulated using the convention, X = no withdrawal; O = withdrawal, and the 50%

15 withdrawal threshold was interpolated using the formula:

10%5+ %5 /10,000

50% g threshold =
where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chaplan
20 et al. (1994)) for the pattern of positive / negative responses; and & = mean difference

between stimuli (log units). Here & = 0.224.

Von Frey thresholds were converted to percent of maximum possible effect (% MPE),
according to Chaplan et al. 1994. The following equation was used to compute % MPE:
25

% MPE = Drug treated threshold (g) - allodynia threshold (¢) X 100

Control threshold (g) - allodynia threshold (g)



1s withdrawal threshold was interpolated using the formula: 50% g threshold
= 10( Xf +_k , 000 where Xf = value of the |ast von Fre i | o
units); RV(;:O(@%@'I ar value (from Chapkan 20 et al. (1994) %c‘{{%ﬁof/ﬁ@ggagte?n
of positive / negative responses; and S = nean difference between stimuli
(log units). Here 8 = 0.224. Von Frey thresholds were converted to percent
of maxi mum possi ble effect (% MPE), according to Chaplan et al. 1994. The
foll owi ng equati on was used to conpute % MPE: 25 % MPE = Drug treated

threshold (a - allodynia threshold (g) X 100 Control threshold (g) -
al l odynia threshold (g) WO 01/74804 35 PCT/SEQ /00707 ADM NI STRATI ON OF

TEST SUBSTANCE Rats_wer e injected (subcutaneously, intraperitoneally,
intraveé&w%ms T LeNCE sypst ance prior to von Frey testing,
the tine between administration of test conpound and the von Frey test
vari ed Befsevedi inipclegdshbeiranaeusliriatrareritanealye sitrayeyraysly e orall Y WRItTpitess TEST
Acetic acid will bring.abdom nal contractions when adm nis

i nt rape?‘icqsgﬁ%eaﬁq%p? Ylorﬁ]i:rg%?es{p%&eem\}ﬁ %‘Ttwf%neand}g?(ltser%u nt(hé?spc%r% f%lgﬁm% typi cal
pat t er N iR FrayNed: 988 LdePentBse AR HOn AN tetest 8mpddtids descri bed novenent
is less frequently observed and the drug selected as a potential good
cands date. A conplete and typical Withing reflex is considered only when
the followi ng elenents are present: the animal is not in novenent; the

| ower back is slightly depressed; the plantar 15 aspect of both paws is
obser vabhgTaiRGtiEer assay, conpounds of the present invention

Acetic acid will bring abdominal contractions when administered intraperitoneally in mice.
These will then extend their body in a typical pattern. When analgesic drugs are
10 administered, this described movement is less frequently observed and the drug selected as

a potential good candidate.

A complete and typical Writhing reflex is considered only when the following elements are
present: the animal is not in movement; the lower back is slightly depressed; the plantar
15 aspect of borh paws is observable. In this assay, compounds of the present invention

demonstrate significant inhibition of writhing responses after oral dosing of 1-100umol/kg.

(i) Solutions preparation

Acetic acid (AcOH): 120 uL of Acetic Acid is added to 19.88 ml of distilled water in order

20 to obtain a final volume of 20 ml with a final concentration of 0.6% AcOH. The solution is

then mixed (vortex) and ready for injection.

Compound (drug): Each compound is prepared and dissolved in the most suitable vehicle

according to standard procedures.
25
(ii) Solutions administration
The compound (drug) is administered orally, intraperitoneally (i.p.) , subcutaneously (s.c.)
or intravenously (i.v.)) at 10 ml/kg (considering the average mice body weight) 20, 30 or 40

minutes (according to the class of compound and its characteristics) prior to testing. When



denonstrate significant inhibition of withing responses after oral dosing
of 1-100 (i) Solutions preparation Acetic acid ( : L of
Aceti c A@%@B#é&%hded to 19.88 m of di&tilled water in orééﬁgﬂ%bm%§90btain
a final volume of 20 M with a final concentration of 0.6% AcOH. The
solution is then m xed (vortex) and ready for injection. Conpound (drug):
Each conpound is prepared and dissolved in the nost suitable vehicle
according to standard procedures. 25 (ii) Solutions adm nistration The
compound (drug) is admnistered orally, intraperitoneally (i.p.) ,

subcut aneously (s.c.) or intravenously (i.v.)) at 10 m/kg (considering
the average m ce body. wel 0 : 1.nut i to the cl ass
of conpoﬁl%(forélﬁam}(ﬁggéh%%é%?é%?@f F“é‘?‘\ge’g{“f@%lyt@:t@s"? ?‘ﬁéﬁ%ﬁ” 01/ 74804 36
PCT/ SEOL{ Q40 6f stlngs adnp@uied.i s delivered centrally: Intraventricularly
(i.c.v.) or intrathecally (i.t.) a volunme of 5L is adm nistered. The AcCOH
is adm nistered intraperitoneally (i.p.) in tw sites at 10 m/kg

(consi derjn average. m ce body wei.ght) . i lor ta testing.
iy Telbf Beoeanfir e RotRaior ey p8 e T B AV RGY Bidid e P25
the nunbgferfk 6 BSdyORSght mwme? dfr@ﬂoeasgnngot ed and conpiled at the end of
the experinment. Mceé are kept in i ndi vidual "shoe box" cages with

contact bedding. Atotal of 4 mce are usually observed at the sane tine:
one contrgl..and three doses of drug. WO 01/74804 37 PCT/SE01/00707 d ains
(i) Testing
The animal (mouse) is observed for a period of 20 minutes and the number of occasions
(Writhing reflex) noted and compiled at the end of the experiment. Mice are kept in
10 individual “shoe box™ cages with contact bedding. A total of 4 mice are usually observed at

the same time: one control and three doses of drug.



1. A conpound of the formula I

fromany one

10 RL is I
t hi enyl §§88§8h§g (iv) furanyl
imdazolyl Co N HN

Claims

15

1. A compound of the formula I

0

cHy” N O
P

CH;

>

wherein

R1 is selected from any one of

(i) phenyl; © ;
(ii) pyridinyl N
| ~
=
(i11) thienyl s
(iv) furanyl

0
of
0 0"

CHN 3/ CH3 / |
(i) phenyl; O (ii) pyri

\ OH N R 5 wherein

WD 01/ 74804 38 PCT/ SEO%%%@J‘”"]&S(\(,;i )

5 (vi) triazolyl



NN H N (vii) thiazolyl C 10 where each Rl phenyl ring and Rl

het eroaronmatic ring may i ndependently be further substituted by 1, 2 or 3
substit uéh@81/&8pected from strai ght apd branched Cl-C6 al KRGT/SHA0§707 CF3,
Cl-C6 al koxy, chloro, fluoro, bromo, and iodo, as well as salts 15

t hereof. 2. A conmpound according to claim1, wherein each Rl phenyl ring
and R1 heteroaromatic ring may i ndependently be further substituted by 1, 2
or 3 substituents selected fromnmethyl, CF3, chloro, fluoro, brono, and

i odo. 20 3. A conpound according to claim1, wherein each R1 phenyl ring
and Rl heteroaromatic ring may independently be further substituted by a
met hyl group. 4. A conpound according to claim1l, wherein RL is pyridinyl,

t hi enyl or furanyl 2§q5 A conpound according to claim1l, selected from
any one(fy 010z

N, N- Di et P]%%?g hydr{x jbhenyl N—benzyl pi peri di n-4-ylidene-nethyl)-benzam
i de; WO 01/74804 39 PEHNEQ / 00707 N, N- di et hyl - 4-{

( 3- hydr oxyphenyl ) [ 1- (2-t Hi enyl net hyl ) -4 pi peri di nyl i dene] net hyl }

benzam de; N, N-di et hyl - 4-{(3-hydroxyphenyl)[1-(3-thienylnmethyl)-4- 5

plperld Ildqn ] met hy, enzam de;
{H¥ 1-(2- ury nmet hyl );- 4- pi peri di nyl i dene] ( 3-

N—N
H

N
(vii) thiazolyl &\7 :

10 S

where each R1 phenyl ring and R1 heteroaromatic ring may independently be further

substituted by I, 2 or 3 substituents selected from straight and branched

C-Cg alkyl, NO», CF3, C;-Cg alkoxy, chloro, fluoro, bromo, and iodo, as well as salts

15 thereof.

2. A compound according to claim 1, wherein each R1 phenyl ring and
R1 heteroaromatic ring may independently be further substituted by 1, 2 or 3

substituents selected from methyl, CF3, chloro, fluoro, bromo, and iodo.

20

. . 1 .
3. A compound according to claim 1, wherein each R! phenyl ring and R™ heteroaromatic

ring may independently be further substituted by a methyl group.

4. A compound according to claim 1, wherein R is pyridinyl, thienyl or furanyl.

25

5. A compound according to claim 1, selected from any one of

e N,N-Diethyl-4-(3-hydroxylphenyl-N-benzyl-piperidin-4-ylidene-methyl)-benzamide;



hydroxyphenyl)nethyl]benzanide; 10 N, Ndiethyl-4-][

1- (3-furyl met hyl)-4-pi peridinylidene] (3 hydroxyphenyl) net hyl ] benzam de;

N, N- di et wd o874804 3- hydr oxyphenyl ) [ 1- (% pyri di nyl net hyl ) - 4-PCT/SE01/00707

pi peridinylidene]nmethyl } benzam de; "15 N, N-di et hyl -4-{

(3- hydroxyphenyl ) [ 1- (4-pyridinyl net hyl)-4- piperidinylidene] nethyl
}benzam de; N, N-di et hyl -4-{(3-hydroxyphenyl)[1-(1H i m dazol - 2-yl net hyl ) - 4-
20 pi peridinylidene] nethyl } benzam de;

N, N- di et hyl - 4- {( 3- hydr oxyphenyl ) [ 1- (1H i m dazol - 4-yl met hyl ) - 4-

pi peridi nylidene] net hyl } benzam de; and 25 N, N-di et hyl -4-{

( 3- hydr oxyphenyl )[ 1- (1, 3-t hi azol - 2-yl net hyl ) - 4- pi peridi nylidene] net hyl }
benzam de.N §-di&hglompaundraspiengi)nNg (X dicapyneafyl e preceding clainms, in form
of its hydrochl oride, dihydrochloride, sulfate, tartrate,

di trifl uorRpseimtidensimetny ) bengamiglet s. 30 WD 01/ 74804 40 PCT/ SECL/ 00707 7. A
process for preparing a conpound of formula |, conprising the reaction of,
reacting a conpound of the general formula Il OHICN HCBr 3

e N, N-diethyl-4-{(3-hydroxyphenyl)[1-(3-thienylmethyl)-4-

5 piperidinylidene]methyl }benzamide;

e N, N-diethyl-4-[[1-(2-furylmethyl)-4-piperidinylidene](3-
hydroxyphenyl)methyl]benzamide;

10 e N,N-diethyl-4-[[1-(3-furylmethyl)-4-piperidinylidene](3-
hydroxyphenyl)methyl]benzamide;

e N,N-diethyl-4-{(3-hydroxyphenyl)[1-(2-pyridinyimethyl)-4-

piperidinylidene]methyl }benzamide;

e N, N-diethyl-4-{(3-hydroxyphenyl)[1-(4-pyridinylmethyl)-4-

piperidinylidene]methyl }benzamide;

e N,N-diethyl-4-{(3-hydroxyphenyl)[1-(1 H-imidazol-2-ylmethyl)-4-

20 piperidinylideneJmethyl }benzamide;

e N,N-diethyl-4-{(3-hydroxyphenyl)[1-(1 H-imidazol-4-ylmethyl)-4-

piperidinylidene]methyl }benzamide; and

25 e N N-diethyl-4-{(3-hydroxyphenyl){1-(1,3-thiazol-2-ylmethyl)-4-

piperidinylidenejmethyl}benzamide.

6. A compound according to any of the preceding claims, in form of its hydrochloride,

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.



N 1 PG Hwherein PGis a urethane or benzyl-Ilike protecting group, such
as Boc, with 3- hydroxyphenyl boronic acid, using a palladiumcatal yst in
the presé¥@8VHB04 phase to give the cpnpounds of general fREHRAYIY, 10 O

H3CN H3C~- CH N | PG which is thereafter deprotected, under standard
condi tions and al kyl ated under reductive conditions with a conpound of the
general fornula R1L-CHO to give conpounds of the general fornula I. 15 8. A

conmpound according to claim1 for use in therapy. WO 01/74804
PCT/ SE01/ 00707 41 9. A conpound according to claim38, wherein the therapy
is pain nmanagenent. 10. A conpound according to claim8, wherein the
therapy is directed towards gastrointestinal disorders. 5

7. A process for preparing a compound of formula I, comprising the reaction of,

reacting a compound of the general formula II

/J Br

N
I

5 PG i

wherein PG is a urethane or benzyl-like protecting group, such as Boc, with 3-
hydroxyphenyl boronic acid, using a palladium catalyst in the presence of a base to give -

the compounds of general formula III,

e ) U
/J OH

PG m

which is thereafter deprotected, under standard conditions and alkylated under

. .. . 1 .
reductive conditions with a compound of the general formula R™-CHO to give

compounds of the general formula I.

8. A compound according to claim 1 for use in therapy.



11. A compound according to claim8, wherein the therapy is directed
towards spinal injuries. 12. A conpound according to claim8, wherein the
therapy YO8V ed to disorders of the 10 synpathetic N em  13.
Use of a conpound according to fornmula I of claim1l for the manufacture of
a nedicanment for use in the treatnent of pain., gastrointestinal disorders
or spinal injuries. 15 14. A pharnmaceutical conposition conprising a
conmpound of the formula | according to claim1 as an active ingredient,
together with a pharmaceutically acceptable 'carrier. 15. A nethod for the
treatnment of pain, whereby an effective anbunt of a conpound of the 20
formula | according to claiml is admnistered to a subject in need of pain
managen&ntA conifundacretdiogtof adaint $evheregathreietrapofis gastropganesst.i nal  di sor ders,
whereby an effective anobunt of a conmpound of the forrmula | according to
claiml, is admnistered to a subject suffering fromsaid gastrointestina

di sordefy A25, E)%mé\?é%hﬁr%jtofc%imtQ%h%fe%@&%ap@fis gl olvaiddri es, whereby an

effective ano conpound of the formil'a | according to claiml, is
adni ni st egedroiMestinslutdjoeddrs.suf fering fromsaid spinal injury. 30 18. A
conmpound of the general formula Il WO 01/74804 PCT/ SE01/ 00707 42 O HCN

d

11. A compound according to claim 8, wherein the therapy is directed towards spinal

injuries.

12. A compound according to claim 8, wherein the therapy is directed to disorders of the

10 sympathetic nervous system.

13. Use of a compound according to formula I of claim 1 for the manufacture of a
medicament for use in the treatment of pain., gastrointestinal disorders or spinal
injuries.

15
14. A pharmaceutical composition comprising a compound of the formula I according to

claim I as an active ingredient, together with a pharmaceutically acceptable “carrier.

15. A method for the treatment of pain, whereby an effective amount of a compound of the

20 formula I according to claim 1 is administered to a subject in need of pain management.

16. A method for the treatment of gastrointestinal disorders, whereby an effective amount
of a compound of the formula I according to claim 1, is administered to a subject

suffering from said gastrointestinal disorder.

17. A method for the treatment of spinal injuries, whereby an effective amount of a
compound of the formula I according to claim 1, is administered to a subject suffering

from said spinal injury.

0 18. A compound of the general formula II



Br HC3 N | PGIlI wherein PGis a urethane or benzyl-like protecting

group.
WO 01/74804 o PCT/SE01/00707

) Br

PG o

wherein PG is a urethane or benzyl-like protecting group.



