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4- ( PHENYL- Pl PERI DI N- 4- YLI DENE- METHYL) - BENZAM DE DERI VATI VES AND THEI R USE
FOR THE TWBAZNENT2 OF PAIN, ANXI ETY OR GASTRO NTESTI NAL DI SORBERS00953 el d of
the Invention 5 The present invention is directed to novel conpounds, to a
process for their preparation, their use and pharmaceutical conpositions
conpri si ng t AePHESVERPIPERODPEMN OENEMEFHNOBENZANIDRIERIVASIVEY aND SEFRl USENFARNEHE Y,
and in particul ar fOREATHENT OIRAINTBNKIEDY OR &NSITRORNTXESBNAL IASERDERSINCE | onall
gastrointestinal disorders. 10 Background of the Invention The S receptor
has been identified as having a role in many bodily functions such as

ci r cul at ofigldfdhelivantayst ems. Li gands for the 8 receptor may therefore find
potential use as anal gesics, and/or as antihypertensive agents. Ligands
for the S receptor have al so been 15 shown to possess innunonndulatory
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i ncludi ng man. Anal gesi a has been observed in various aninmal 20 nodel s when
one or mcgnmmndh@rgelsqr@bmﬁhm}sy, lrad irbpasticulat fov thedtkatmpint bf paiw asxiépendns,
currently.avail | ect.i ioid 8 ligands are peptidic in nature and
are unsw@ﬁﬁﬁ‘@af S%QHﬁ‘? q\'{%r??%ﬁ by system c routes. One exanple of a
non-peptidic 8-agonist is SNC80 (Bilsky E.J. et al., Journal of

Phar macol ogy and Experinental 25 Therapeutics, 273(1), pp. 359-366 (1995)).
Ther e s Bakexand of kel Ingentiead for sel ective S-agonists having not only

i nproved selectivity, but also an inproved side-effect profile. Thus, the
probl em underlying the present invention was to find new anal gesics having
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existing in the prior art have many
analgesics, and/or as antihypertensive agents ngands for the d receptor have also been

15 shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (U, § and x) is
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 0 ligands are peptidic in nature
and are unsuitable for administration By systemic routes. One exaﬁple of a non-peptidic
d-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and Experi}nental

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

d-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 pt

30 agonists, as well as having improved systemic efficacy. -



di sadvantages in that they suffer from poor pharnmacokinetics and are not
anal gesi ¢ when adm nistered by system c routes. Al so, it has been
docunent eaotopav4spr ef erred S agoni st conpounds, descri bedPairtSEDZI0OMEE pri or
art, show significant convul sive effect3 when 5 adm nistered system cally.
We have now found certain conpounds that exhibit surprisingly inproved
propertie [Sr- W - ] LN Vi t ,
Phar macoi s thet SRS Boeact R e RABRE Yy el Y0 R EREY e,

t oxi ci ty. didddvarthdsne 1ok tHeheuitavesnh ?@& pHABM K QleiEOMOHO 45t ARG Whant O the
present invention are defined by the formulal O CH3\NI \' 7 NH CH) 3 2
N RI) 18invhisteesdby sRisteiric maltascAbsd, it hambeanyloomeerséd that Prefemed plagoRiSt (i)

i di nyl WD 02/0948 [ SE02/ Q0953 _ 3 N (iii) thi | S .
pyridiny compounds, desc]ﬁ%eclf \%]:ch% ﬂqe prior art, show si?gni 1c|a{r1tl gonvullsiei‘fg%ffects when

5  administered systemically.

We have now found certain compounds that exhibit surprisingly improved properties, i.a.
improved 8-agonist potency, in vivo potency, pharmacokinetic, bioavailability, in vitro
stability and/or lower toxicity.

10

Outline of the invention

The novel compounds according to the present invention are defined by the formula I

15
“wherein

R1 is selected from any one of

»

(1) phenyl;

20

(ii) pyridinyl



(iv) furanyl O (v) imdazolyl 10 N (vi) triazolyl N', 15 (vii) pyrrolyl
N H (viii) thiazolyl S N WD 02/094812 PCT/ SE02/ 00953 4 (i Xx)

pyridyl - woxedst8@® 1 N where each R phenyl ring and R1Po@tSepzmendssmati c
ring may-optionally and i ndependently 53be further substituted by 1, 2 or 3
substituents independently selected fromstrai ght and branched Cl-C6

al kyl, N2, CF3, Ci- | koxy, chloro, fluoro, bronp, and iodo. The
substitutions on thdg phenyl ring and on the heteroaromatic ring may take
place in any posithgn_on said ring systens; 10 A further enbodi ment of the
present invention is N conpound according to figure | wherein Rl is as
-defined above and each Rl phenyl ring and Rl heteroaromatic ring may ‘
i ndependently be further substituted by a nethyl group A further enbodi nment
of the pr(e. ent invention is a compound according to figure | wherein 15 Rl
i s phenyl (WSS yI . pyridinyl, thienyl or furanyl, optionally with 1 or 2
of the preferred / \

S

(iv) furanyl
I\
O
(v) imiciazolyl
R
\J /
10 N ‘ | ,
(vi) triazolyl
H
N\
o

15 (vii) pyrrolyl

(viil)  thiazolyl

zZ =



substituents on the RL phenyl or Rl heteroaromatic ring. Another enbodi nent
of the present invention is a conpound according to figure | wherein Rl is
phenyl , pyoroelg4sinr pyridinyl, optionally with 1 or 2 of wPrhe/SErEé®s3 ed
substituents on 20 the R phenyl or Rl heteroaromatic ring. Another

enbodi nent of the present invention is a conpound according to figure |
wherein Rl is_thi | .qr furanyl, optionally with 1 or 2 of the preferred
subst i t uen )s Opryrﬁ){g-%xﬁ%et eroaromatic ring. 25 Wien the Rl phenyl ring and
the RL heteroaromatic ring(s) are substituted, the preferred substituents

are independently sel ect edlfrom anyone of CF3, nethyl, iodo, brono, fluoro
and chloro. WO 02/094812 SE02/ 00953 5 Reaction step g i'n Schene 1,
vide infia, is perforned |by rieacting an internmedi ate conpound of the
general formula HO H3 ~Br N I PGII 5 wherein PGis a urethane

or urethane protecting group, such as Boc and CBZ or benzyl or substituted
benzyl protecting group, such as 2, 4-di nmet hoxybenzyl, w th 3-am nophenyl
boronic acid, using a pall adi um cat alyst, e.g. Pd(PPh3)4, in the presence

of a baseyhae gach RNageos] rii;g)axgi Rehdttr@amamio uingsmaf ogenalyadnd indepshdentlyl , . O
s Cl_5|~ I\llag further sﬁbstituted by 1, 2 or 3 substituents independently selected from straight and
branched C;-Cg alkyl, NO», CF3, C1-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;

10 A further embodiment of the present invention is a compound according to figure I wherein

R1 1s as.defined above and each R1 phenyl ring and Rl' heteroaromatic ring may

independently be further substituted by a methyl group

A further embodiment of the present invention is a compound according to figure I wherein
15 ]E{1 is phenyl, pyrrolyl, pyridinyl, thienyl or furanyl, optionally with 1 or 2 of the preferred

substituents on the R1 phenyl or R1 heteroaromatic ring.

Another embodiment of the present invention is a compound according to ﬁgure I wherein
Rl is phenyl, pyrrolyl or pyridinyl, optionally with 1 or 2 of the preferred substituents on

20 the RI phenyl or R1 heteroaromatic ring.

Another embodiment of the pr;esent invention is a compound according to figure I wherein
A R1 is thienyl or furanyl, optionally with 1 or 2 of the preferred substituents on the R1 :
heteroaromatic ring.
25
When the R1 phenyl ring and the R1 heteroaromatic ring(s) are substituted, the preferred
substituents are independently selected from anyone of CF3, methyl, iodo, bromo, fluoro

and chloro.



32 NI10 PGEIl which is thereafter deprotected, under standard

condi tions and al kyl ated under reductive conditions with a conpound of the
general fwoprlsusRl- CHO t o gi ve compounds of the general PomsELZONS3 15 The

novel compounds of the present inventiagn are useful in therapy, especially

for the treatnent of various pain conditions such as chronic pain,

neuropathj c pain, ac ai.n, ., cancer i.n i rrheumat oi d
arthritig,? O&Séépr%fn%ﬁ%gglgrlarldﬁé na’éﬁlﬁe?%ﬁ%bgggiréshfﬁgg%&tg e(()ﬂv;\{/gever not be
interpreggg?gﬁkgﬁﬁﬁyg&kﬁﬁ{bﬂﬁhgg/094812 PCT/ SE02/ 00953 6 Conpounds of the
i nvention afe useful "as i mmunonodul ators, especially for autoi nmune

di seases, such as arthritis, for skin grafts, organ transplants and sim|lar
surgi cal needs, -for collagen diseages, various allergies, for use as
anti-tunour agents and anti viral agents. 5 Conpounds of the invention are
useful in disease states wh L§ on or dysfunction of opioid

e

receptors is present or inpldTcat in paradigm This may involve the
use of isotopically |abelled versions Bmpounds of the invention in
di agnostic techni ques and indg¥ng applicati ofs such as positron em ssion
t onography (PET). i0 Conpounds of the inventign are useful for the
treatment of diarrhoea, depression, anxiety” ang stress-rel ated disorders
such as post-traumatic stress disorders, panic disorder, generalized

anxi ety disorder, social phobia, and obesesstye” conpul sive disorder;
urinary incontinence, various nental illnesses, cough, |ung oedens,
various gastro-intestinal 15 disorders, e.g. EGnstipation, functiona
gastrointestinal disorders such as Irritable Bowel Syndrone and Functi onal
Dyspepsi avheRaf RGrs @nir@&hahicse asehaRcrotbitig grotm such ssoBetedrsl, CBZ or benzyl or

substituted benzyl protecting group, such as 2,4-dimethoxybenzyl, with 3-aminophenyl
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,.

0
O,
CH3) Y NH,

N
I

10 : PG I[I

which is thereafter deprotected, under standard conditions and alkylated under reductive
conditions with a compound of the general formula R1 -CHO to give compounds of the
general formula L.

15 .
The novel compounds of the present invention are useful in therapy, especially for the
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.



traumatic brain injury, stroke, cardioprotection follow ng m ocardi al
infarction, spinal injury and drug addiction, including the treatnent of

al cohol , wp®ewd4s¢2 opi oid and other drug abuse and for dipsorsdere9dsf t he
synpat heti ¢ nervous system for exanple lgypertension. 20 Conpounds of the

I nvention are useful as an anal gesic agent for use during general

anaest hesi a and noni tored anaesthesia care. Conbinations of agents with
different properties are often used to achi eve a bal ance of effects needed

to naint abﬁg{ﬁgﬁn@sﬁﬁ% B@éﬂtﬁm%@ﬁs‘%ﬁﬁ%@ 1mﬁiﬁﬁ‘3§1b@ulat%ﬂala%%§1aﬁ% fM%lMune

rel axation sedation). Included in this conbinati are ‘i nhal ed
anaest het dssaselypeiodd arﬁmua,rﬁar siity gafis, ongen tramspiatsl aad sirhidarisargica needspiodi ds.
Also within the scope of the invention is the use of any of the conpounds
accor di ngceltpgen diseassp.riarions allgrsicse forfuse as preti-FER 48eNGY @%antlavwﬁéag@m nt for
the treatnment of any of the conditions discussed above. 30 WD 02/ 094812
PCT/ SED2/ 00953 7 A further aspect of the invention is a nethod for the

treat ment c%gauﬁmﬁﬁé 1n$éHtfoﬁra!ré‘ﬁbequmdls@£§é shestRrE QhELAGS oI REHREES
above, where an effective anount of a‘conpound according tothe formula

| above, bﬁoladm meept@s exprésentoratplieaitd imthaegmiadigm STk ntayeatatenthe use 6
further aspect of the@Present | nvention is internediates of the_ general

formul a |31sotapically labelley ysrsipncpf theegmpoyads of thginyenfiopgrdipgnestic F@qlzmqws NI
N PG PG X\h ¥ gg%gl?%)%% i2at nb”sg ha%n% 1rl:)rr ?xte%lclisxggtoglrog}éﬁc)z%)as Boc or CBZ, or a

benzyl or enz I'ng "group,
2, 4- dupethoxybenzyl. 10

Compounds of the invention are useful for the treatment of diarrhoea, depression, anxiety
and stress-related disorders such as post-traumatic stress disorders, panic disorder,
generalized anxiety disorder, social phobia, and obesessive compulsive disorder; urinary
incontinence, various mental illnesses, cough, lung oedema, various gastro-intestinal

15 disorders, e.g. constipation, functional gastrointestinal disorders such as Irritable Bowel
Syndrome and Functional Dyspepsia, Parkinson’s disease and other motor disorders,
traumatic brain injury, stroke, cardioprotection following miocardial infarction, spinal
injury and drug addiction, including the treatment of alcohol, nicotine, opibid and other
drug abuse and for disorders of the sympathetic nervous system for example hypertension.

20
Compounds of the invention are useful as an analgésic agent for use during general
anaesthesia and monitored anaesthesia care. Combinations of agents with different
properties are often used to achieve a balance of effects needed to méintain the anaesthetic
state (eg. amnesia, analgesia, muscle relaxation and sedation). Included in this combination

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

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.

30



Met hods of preparation EXAMPLES The invention will now be described in
nore detail by the follow ng Schenes and 15 Exanpl es, which are not to be
construedwa2/948i1ti ng the invention. 20 25 WD 02/094812 PCT/SSED@YSNI53 8
Schenme | MO a b MeO P(Owe)3 MO LDA ™MN-tent-Butoxycarbonyl 4- 20 Br

pi peridone O ,-P(OVM)2 N 0 2toe 0 M0 3 Br d HOCBr e Br2 Br NaCH

I sobutyl £h)8ePh PP Ehe FivaMiontt 2MEthod3Rr Y treaBRGt ol a s%b}e@?séfering from

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.

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

1 | N
|
PG

wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl.
10

Methods of preparation

EXAMPLES
The invention will now be described in more detail by the following Schemes and

15 Examples, which are not to be construed as limiting the invention.

20

25



Et 2N 9 3-am nophenyl boronic acid Br Na2CG3 Et 2N Pd(PPh3)4 HZ h 4 N HCl N
6 NBoc NH7 1) TFA 2) benzylbromde O O Et NEt2N 2 Br 9 I/ \ | H2

3- am nophwoyk/opsioni ¢ acid Na2CO3 N Pd(PPh3)4 N\ I\ 8 ®CWSE0Z26031812
PCT/ SE02/ 00953 9 Exanpl e 1: 8

NN- di et hyl - 4- ( 3- am nol phenyl - pi peri di n-4-yl i dene-net hyl) benzam de
(compound 7) (i) Preparation of 4-(4-Methoxycarbonyl -benzyliderle

-pi peridine-l-carboxylic acid tert- 5 butyl ester. A m xture of starting
material 1 (11.2 g, 49 nmmol) and t3dhemeHy| phosphite (25 ng) was refl uxed
under N2 for 5ghrs. Excess trinethyl phosphite was renoved|by
co-distillatio ith tolyene to glive conpound 2 in quapblt

yield: 1H

NMR ( CDCL3MeB” 3, , 2HT J=22 , 3.68 (d,P3H 10.8 ), 3.78
: P(OMe),  MeO :
(d, 3H, . LDA
¢
' N-tert-Butoxycarbonyl-4-
Br piperidone :
~P(OMe),
1 o : N
O 2 : ‘ Loc
0
MeO o 3
) H
c Br d Br e
: Br  NaoH ; ' ) .
Br. a isobutyl chloroformate/ Et,N; Et,NH;
_._.__2_> o | . 3 2 -
N .
L N
oc L
oc
4 5
. . [)
EtN g 3 inophenyl b i id
-aminophenyl boronic aci
Br NaZCOsp Y EtN
I Pd(PPhy),
- l H,
h 4 N HCI :
Y
CH 7
o]
LD
g l H,
3-aminophenyl boronic acid t
Na,CO,
Pd(PPh,),




10 11.2 Hz, OCH3), 3.91 (s, 3H, OCH3), 7.38 (m 2H, Ar-H), 8.00 (d, 2H, J=8
Hz, Ar-H). (ii) 4-(4-Methoxycarbonyl -benzyli dene)-pi peri di ne-1-carboxylic
acid tertwbuegd4sest er (conmpound 3) To a solution of 2 i nPEMBENANISP00 nl)
was added dropwi se lithiumdiisopropylagide 15 (32.7 nL 1.5 Min hexanes,
49 mmol ) at -78 C. The reaction m xture was then allowed to warmto room
tenperature prior to addition of N tert-butoxycarbonyl-4-piperidone (9.76
g, 49 mmol in 100 L dry THF). After 12 hrs, the reaction mxture was

m.). The conbi ned organi c : s e
give a cr(___p_m_mﬂgct whi ch was purlfled 20 by flash to. pI’OVI de 3 as a
white sol | d (5 : IR (NaCI) 3424 2974 2855 1718, 1 688, 1606,

1427, 1362.P QR -(44Mettmryqacirs .
2H), 2.43 (b, 55Hz 2H), 3.37 (t, J55Hz 2H) 3.48(t J=5.5 Hz,
oH). 3.8 S8l ocH3), 6.33 (s, 1H, CH), 7.20 (d J=6.7 Hz, 2H, Ar-H),

7.94 (d, Anpsktufe bizstarBit mAsk 1 (3£ M- {PGhd)ri 51.9,
25 1259, L 1278, 1287 hg 1265@21 1]114%:g5 1421, 15%6%’%1 0691?’@%%253“%7)]‘%5

Pr epar at if6fwsd ‘mﬂprT& foﬁ P s E?SESS@ Aritnesyl p]mosahnt&jwaaarremdvad yy ceslisgitlafi@onpound
4) WO 02/ 4 2/ 00 .10 To ure of 3 (5.2 g, 16 nmmol ) and

K2C03 (1.0 C o was added a sol ution of
brom ne (i n 30 nm. CH2C12 at 0 C. after 1.5 hrs at room
t enper at UM&%{T{I@D? éﬁ (‘éthI'ErJ"?? Fzs b 3. 681(A13H00 8. 8vides QGHYeh I8, SFhe
(200 ) 1 TR 0¥ 38 e as PREME Al 00 g e R o et g 0.
Renoval of sol vents provi ded a cr ude product, which was recrystal i zed-

frommethanol to give 4 as a white solid (6. 07 g, 78%: hR (NaCl) 3425,
2969 17%5) %lg 1426 1%%5 1279, 1243 cm1; 1H NMR (CDC13) S 1.28 (s,

T ?’Eﬁ)thc’xfcaébmty e&%éﬂldelze)jplle%dlm-carbomm(a@rd tepiiutyl este®0 (s, 3H,
OCHB) 4(Qnfdd 33H) . 7.57 (d, J=8.4 Hz, 2H Ar-H) 7.98 (d, J=8.4 Hz, 2H
r_

To a solution of 2 in dry THF (200 mL) was added dropwise lithium diisopropylamide

15 (32.7mL 1.5 M in hexanes, 49 mmol) at -78 °C. The 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 MgSO; and evaporated to give a crude product, which was purified

20 by flash to provide 3 as a white solid (5.64 g, 35 %):
IR (NaCl) 3424, 2974, 2855, 1718, 1 688, 1606 1427 1362, 1276 cm’™!
1I-II\H\/HE{(CDCb) 8 1.44 (s, 9H), 2.31 (t, J=5.5 Hz, 2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (,
J=5.5 Hz, 2H), 3.48 (t, J=5.5 Hz, 2H), 3.87 (s, 3H, OCH), 6.33 (s, 1H, CH), 7.20 (d 1=6.7

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

(111) Preparation of 4-Bromo—4-[bromo-(4-methoxycarbonyl-phenyl)-methyl] -piperidine-1-
carboxylic acid tert-butyl ester (compound 4)



lo H); 13C NWR (CDC13) 8 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)

4- [ br ono-Wo-ocav48oxy- phenyl ) - met hyl enel - pi peri di ne- 1- car boR¢TiSE0Z@I9ss
tert-butyl ester (conpound 5) 15 A solygion of 4 (5.4 g 11 mmol) in

met hanol (300 nL) and 2.0 M NaOH (100 ni). was heated at 40 C for 3 hrs.
The sol i dTsvasnigtiré e£3 €312 By16 inhioljednid dLCGRIA. 0ds)iie dryodielilorogiethana 200 mizacuum
The dry salt was dissolved in 40% acetonitrile/water, and was adjusted to

pH 2 usiYigs %Bi@éé@phﬁm@@fbmlmnﬂ?o%l act? mued) ig 39, mi BH2Gless 0i o rfierddd b 2

whi t wd filt 22 (dd,
35 & P opm Bhperasie) Ao AMRIg Rachs fsORgiea I sy 7 ¢
Hz, 6. 1 Heen atdbolved ﬁﬂetiflg(icetdtef@@ 12, Washedith Hdter (ZO@ @.5 M]H@l 268 . 2H
AriH). 8.08 (d, J= H CAr-H) > 13C NVR (CDCL3) 8 28.3, 31.5. 34.2,

44.0, 511508) angdrine 1260 mL)30d ﬂm.@wei Mg¥)2 Reswyval afsolvents ppavidad)a crude

4-[b 4 di et b th d i

ol o P oL SRR LR 4 SRS - 5
mrol ) in dry_dichl oronet hane :2 .Added

i sobut yl ch é\‘%ﬁ]dr%tsezg’(ﬁ%bnég 663) B4 ﬁaﬁ%‘f’% 1275\?,t]8f‘32391 finat -20 C

diethylamine (4 nlL) was added and the reaction-was allowed to warmto room
t enper at uite NMRt(ED ;)65 hi28 (WOH)2A 05481 A FDCTASENR/1BDO53 (m] 2HD,He08 (hry 8H),s

vt or - TREOBGaH OdesdE T SRS R b ettai i o Rt -
Renov g of{. sol vents provided a crude product, which was purified by fl ash
chromat ogrdphy to give conpound 6 as white needles (800 nmy, 73%: IR

(cocts) b Y PDUREY ahoy 3o 483 493 %%?184%’%8% Q5051305 efilD, 5,
(t,, D5-Bdk it 262 (1, 9555 b 335 (m 4K 3.55 (m Ak

(iv) 4-[bromo-( 4—carboxv—phenyl)—methvlene]—piperidiﬁe-l-carboxvlic acid tert-butyl

ester (compound 5)

15 A solution of 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 overnight under
vacuum. The dry salt was dissolved in 40% acetonitrile/water, and was adjusted to pH 2
using concenﬁated HCIL. Product 5 (3.8 g, 87%) was isolated as a white powder by

filtration:

20 'HNMR (CDCl3) & 1.45 (s, 9H, ‘Bu), 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, Ar-H), 8.08 (d, J=6.7 Hz, 2H, Ar-H); *C NMR (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;. |

5 (V)4 -methylene]-piperidine-1-carboxylic_acid tert-

butyl ester (compound 6)

To a solution of compound 5 (1.0 g, 2.5 mmol) in dry dichloromethane (10 mL) at - 20 °C
was added isobutylchloroformate (450 mg, 3.3 mmol). After 20 min at -20 °C diethylamine

(4 mL) was added and the reaction was allowed to warm to room temperature. After 1.5 hrs



Ar-H), 7.36 (d, J=8.0 Hz, 2H, Ar-H); 13C NWR (CDC13) 6 12.71, 14.13, 28.3,

31.5, 34.2, 39.1, 43.2, 79.7, 115.9, 126.3, 129.3, 136.8, 137.1, 140.6,

154. 6, 1M092/094811vi) Preparation of N, N-diethyl-4-(3-h dPoTSEpIies3

| - pi peridin-4-ylidene-nethyl- benzam dell(corrpound 7) To a flask containing

vinyl brom de (6) (8.5g, 18.9nV) is added xylene (120m), ethanol (80m_)

and 3- ami He sAPRIE WEFORiRRottsdend theregiiue Wh%P%ﬂQﬂqdd??W%enﬁé@}él@g%ﬁeﬁ@(ﬁ

m nut es, e t ssed for
§1§r “I*ﬂ@@ RS %99%#59&%@% l%]nglglyed 83&&4550 &L‘f%

30 minutes) I's a A8 cannu umtetr r| p enyl phosphi ne

(0. 075eq) sdlenadstevided R@rud@%%du@ﬂ wmmw;ﬁlrﬂﬁ%d@@gnsﬁ etrofrfogkibhiitd1pives and
heated to 80C overnlg e reaction is cooled, diluted with water and

filtered eammsugh 6as padteoredpn(Sohues Ja%) dBr®wCl) 3id, 39 4aAres 1633 141enoved
and the ageo cted with ether (2 x 50nL). The conbi ned organic
ext r act Zgﬂﬁs&jgﬁrg igj{ﬁfrflh’ anhydr ous magne5| um sulfate, filtered and
concentrated. The residue wa crude for the next tratnsf ormati ons.

Exanpl e ZHW&ZQQIWﬁ hl%gora}ﬁ{nGHg) ) (br, 3H, CH), 1.4 (s, 9H, Bu), 2.22 (t,
henyl - N-benzyly: pipesiedipyds i 49084784 by kyy 5RBZAMIAS A SOMPWEY) 225 (1)

Preparation’o

N, N-di et hy}-£8; mwmwm AR ef3CQuMR4(0m1§l)emq:2mat gl - dsenzam e,
(conpound 8{ Compound 6, prepared in Exanp Q;é above 6. 122 g, 13 4
mol), wa¥d 1’3, 88. 7wl 119, TPBA, (1233n1368d3a|1ch4 ,dﬁétﬁméﬁ@S(BO m.) at room
tenperature. After 2 h, the reaction 30 mixture was washed with 2M sodi um
hydr oxa de (25nl) and the organi c |layer was separated. The organic |ayer was
dried (MgSO), filtered and concentrated. The resi due WD.02/ 094812

PCT/ SE02/ Q9 IapardibnVéfsy, Ni.di stk Meds hiddik apharppthdinet-(ldelmeth@pol ed to 0C
and benzyl bromde (1.8nL 15. 1nmol) and triethylamne (5. 7nlL, 41.0Omol)
wer e add bﬂnzmﬂtﬂier(mmmdﬂns gradually warned to roomtenperature and

after 20 ’Pc? YR p ntan%%g t\fin%lrl-'bromld%qggg VTSt&mMBgsee{dd%& x)}(flene (120mL), ethanol
(80mL) and 3-aminophenylboronic acid (1.5eq). The solution is degassed for 30 minutes,

15 then aqueous sodium carbonate (2N, 29mL, 3.0 eq, degassed for 30 minutes) is added via
cannula. Then palladium tetrakistriphenylphosphine (0.075eq) is added. The reaction |
mixture is degassed for 10 minutes and heated to 80°C overnight. The reaction is cooled,
diluted with water and filtered through a pad of diatomaceous earth. The organics are
removed and the aqueous extracted with ether (2 x 50mL). The combined organic extract

20  is dried with anhydrous magnesium sulfate, filtered and concentrated. The residue was

used crude for the next transformations.

Example 2: N, N-diethyl-4-(3-aminophenyl-N-benzyl-piperidin-4-ylidene-methyl)-

benzamide (compound 9)

.25

(i) Preparation of N,N—diethvl-4-(bromo-N—benzvl-piberidin-4-vlidene-methvl)-benzamide
(compound &)

Compound 6, prepared in Example 1(v) above (6.122 g, 13.4 mmoL), was treated with
TFA (13 mL) in dichloromethane (80 mL) at room temperature. After 2 h, the reaction

30  mixture was washed with 2M sodium hydroxide (25mL) and the organic layer was
separated. The organic layer was dried (MgSO), filtered and concentrated. The residue



100m.). The organic |layer was dried (MgSH), filtered and concentrated.

Purification by s flash chromatography, eluting 50 to 60% ethyl acetate in
hexanes ow0®289807 of product (64%yield). 1H NVR ( CDCL3PCHSEVA®IDHr, 3H,
CH3), 1.23 (br, 3H CH3), 2.28 (m 2H), 12.37 (m 2H), 2.55 (m 2H), 2.69
(m 2H); 3.27 (m 2H), 3.53 &Rg 4H) , 7.20-7.49 (m 9H, Ar-H). 10 (ii
N, N- di et hyps diss@veshinsleghiaspgpethang €i2Opil) pigsprsk to @ G amd Yenzgbbremids Gy-finlbenzani d

9) T f K. tai.ni 8. 5g of vinyl ' 8 dded
Toont. ! e dpb S S A oo e TH PRf 6 58 aiBley
The sol ut yapn¥ee 668 athR andQ i3t DO LSSs thd1eautidR watlwaghbSRsth Wikl Ronat e
(3. Ceq) (degassed for m nut es) was added via 15 cannul a. Then pal |l adi um

t et raki st 10QshEnyThetragasi layer(tasaiigd (VgSThE diltewdsnd ddectntrTied. Prsficationrby
m xture degassed for 10 m.nutes  then warnmed to 80C for 17 hours. The
RNttt Gt A R O R A e R L

di at omacegys, 6R{dh. The organics were renpved and the aqueous extracted
wi th ether (2%%. The conbi ned organics were dried with anhydrous nmagnesi um

sul f at e, f&ﬁ% o nt r gt i du i figd fl
chr omat ogr%p y gﬁ?ﬁfﬁg @Tfﬁbrziﬂ?nggﬁ%ﬁ? (?E%mg%aﬁé@izﬁﬁ %T%HPD t hane.
The produgis (B, 14y.2.633%, 2Was3.2PLal MEY 353 (88 40N AN 71408, oBealrde Was
di ssol ved in((80m_get her aﬁ% 40rﬂ(_ H%]B?et he(rB vvgls) added. akI'he susggnsi on was
concentrated after 30 mnutes and solid was dried under high vacuum 25
Exanpl es 3-9 Additional Exanples 3-9 were prepared by follow ng the general
synt hef | cgg MO NRsHE-4-Drheop N VLA DS 8gip Bidih-AEARIRE AR v Berfhim{deN
NaHB(QAc)3 THE J\ V' T NH 0Oz

. (compound 9) -

To a flask containing 8.5g of vinyl bromide (8) was added 120mL xylene, 80mL ethanol

and 3.96g 3-aminophenyl boronic acid (1.5eq). The solution was degassed for 30 minutes
then 29.0mL 2N sodium carbonate (3.0eq) (degassed for 30 minutes) was added via
15 cannula. Then palladium tetrakistriphenylphosphine (1.67g , 0.075eq) was added. The
reaction mixture was degassed for 10 minutes, then warmed to 80°C for 17 hours. The
- mixture was then cooled, diluted with water and filtered through diatomaceous earth. The
" organics were removed and the aqueous extracted with ether (2X). The combined organics
were dried with anhydrous magnesium sulféte, filtered and concentrated. Residue was
20 purified By flash chromatography eluting with 2% methanol to 4% methanol in
dichloromethane. The product (8.14g, 93%) was obtained as as orange foam. Residue was
dissolved in 80mL ether and 40mL HCl/ether was added. The suspension was concentrated

after 30 minutes and solid was dried under high vacuum.

.25 Examples 3-9
Additional Examples 3-9 were prepared by following the general synthetic procedure

below.



NH2 RL. H 7 N NHRL To a solution of conmpound 7 in dry tetrahydrofuran
(THF) is added the al dehyde (1-1.5eq), followed by sodium

triacet oxwboromgdr i de (1-1.6eq). The reaction is stirred RCTISEO2V0953
tenperature under a nitrogen atnosphereifor an extended period of tine
(6-48 hours) to 5 ensure conplete reaction. The reaction mxture is then
subj ected to-a standard work-up procedure and standard purification. The
amount of THE i® not crucial. An anbunt corres dii

gram of anire US§ -ferred The procedure descrlbe

typical. 710 At IN NaMEsES93 IRE J \ \NH2
NH2 H iN N _JfConpaund. 7 #N Exanple 3 10710 a solution of & MB40 ny,
1.48 mol, 1.0 equiv.)|In etr'%i*l’b/dro (20 M) at room per at ure was
added 2-pyridi ne car.bgxal dehyde (170 I 38 mol, 1.2 equiv.). After
stirring for 10 m nutles godi umtriacetoxyborohydride (410 vy, 1. 93 mol ,
1.3 equiv.) was added to the solution. After stirring overnight, the

reaction m xture was d||| uted wth dichloronmethane (10 m nd 2M aqueous
sodi um hydroxi de sol utifon (15 m). The

To a solution of compound 7 in dry tetrahydrofuran (THF) is added the aldehyde (1-1.5eq),
followed by sodium triacetoxyborohydride (1-1.6eq). The reaction is stirred at room
temperature under a nitrogen atmosphere for an extended petiod of time (6-48 hours) to

5 ensure complete reaction. The reaction mixture is then subjected to a standard work-up

| procedure and standa;d purification. The amount of THF is not crucial. An amount

corresponding to about 30mL per gram of amine is preferred.

The procedure described below for Example 3 is typical.

10

Example 3:

NaHB(OAc), THF
-

Compound 7
Example 3

=N

15 To a solution of amine 7 (540 mg, 1.48 mmol, 1.0 equiv.) in tetrahydroﬁlran (20 ml) at
room temperature was added 2-pyridine carboxaldehyde (170 ul, 1.38 mmol, 1.2 equiv.).
After stirring for 10 minutes sodium triacetoxyborohydride (410 mg, 1.93 mmol, 1.3
equiv.) was added to the solution. After stirring overnight, the reaction mixture was diluted
with dichlofomethane (10 ml) and 2M aqueous sodium hydroxide solution (15 ml). The

20  phases were separated and the aqueous phase is back-extracted with dichloromethane three



20 phases were separated and the aqueous phase is back-extracted with

di chl oronet hane three WO 02/094812 PCT/ SE02/ 00953 14 tinmes (15 m). The
or gani ¢ pwWeses94ser e conbi ned, dried with sodium sul fate, fPCTtSEnBEEIsNd
concentrated under reduced pressure. Thq4cr ude product was purified by
reverse phase preparative HPLC (gradient :10%to 50% B in A, A 0. 1%FA in

ou U NE R AR R R P ol
hydlr 0xyde 5l B HDE LI ke HOSRAEXHIAGL Gk LIAGE bkl Busilld acetate

(30 M) organi c ases e co ed w

filtered. @aﬁaﬂVéﬁHFLEt(lgfa@léf@SlOWﬂﬁSb%Mlh@ Asgll%Tmmm@tq;iM%ﬁ:m:ﬁ (4 m,
ca. 3.5 equiv.). The resulting m xture was then concent rated under reduced

pressure. aérel’n@mnmx Ehe hitnweas concarxtnateawdemmdwedlpe@sm}m apd hewtralinet! to
concentr at reduced re t iLeld (19%
Addi t i 6napﬁe}<§ é%\fime@uﬁﬁ&{ﬁ 1?‘?)%’6 Jfﬁma”?iy{q léahenoréﬁacyt?@w%e

e e st TR B S R e

4-[ 1- ( 3- Amiltered. To this rhixifre (Was addtkd AVI-HRLT sofutd-ik dﬁﬁh}(l BtheBtd ml, ca. 3.5 equiv.).
phenyl)-1-(1-benzyl - Ar-H) ; 7.20 (t, J=2Hz, 1 H Ar-H ; 4.37 (s
pi peri di nT. ewswdl@g@)mtuwasm@ammcentrae@nn@rseﬂwﬁd presyure. Thepghitg sglid was

Denoam domitgiered Wigh a1 Sl dnatoflentiobd shll Salceft propfiie %s%efd 155 4% (m

3H, CHB) yfid)l-(3-Amino- 8.67 (d, J=4.7Hz, 1H Ar-H ; 7.88 (m 1H
phenyl ) -1- (1 pyridin- Ar-H) ; 7.51 (d, J=7.4Hz, 1 H, Ar-H) , 7.44
2-yl nethyl -pi peridin- (m 2H, Ar-H) ; 7.35 (d, J 83Hz 2H, Ar-H) ;
4-yl i dene) - rrethyl]- 7.27 (d, J=8.3Hz, 2H Ar-H); 9( N, N- di et hyl -
J=7. 4Hz, PWdditigpaligramples gerg grepq_qegl amlogq)usly4 Ag@lytlcal data for the synthetic

Examples is shown in Table 1 below.

15 Table 1: Analytical data for synthetic Examples.

Name i NMR data(400MHz, CDs0D): -

Ex#] . RV
2 ‘ 4 [1 (3 -Amino- 7.48-7.56 (m, 6H, Ar-H); 7.26-7.38 (m, 6H,
phenyl)-1-(1-benzyl- Ar-H) ; 7.20 (t, J=2Hz, 1H, Ar-H) ; 4.37 (s,
piperidin-4-ylidene)- 2H, ArCH,N) ; 3.51-3.54 (m, 4H) ; 3.28-3.30
methyl]-N, N-diethyl- (m, 2H) ; 3.17-3.22 (m, 2H) ; 2.74 (t, J=14Hz,
benzamide. 2H) ; 2.58-2.61 (m, 2H) ; 1.22-1.25 (m, 3H,
CHs) ; 1.11-1.15 (m, 3H, CH;)
3 AN 4-[1-(3-Amino- 8.67 (d, J=4.7Hz, 1H, Ar-H) ; 7.88 (m, 1H,
| phenyl)-1-(1-pyridin- | Ar-H); 7.51 (d, J=7.4Hz, 1H, Ar-H) ; 7.44
N .= 2-ylmethyl-piperidin- | (m, 2H, Ar-H) ; 7.35 (d, J=8.3Hz, 2H, Ar-H) ;
4-ylidene)-methyl]- 7.27 (d, J=8.3Hz, 2H, Ar-H); 7.19 (t,
MN—diCthYI- =7.4HZ, 2H, AI-H) N 7.09 (S, 1H, AI-H); 4.52
benzamide. (s, 2H, NCH,Ar) ; 3.52 (m, 2H, CHy) ; 3.44 -
(m, 4H, CH,) ; 3.27 (m, 2H, CH,) ; 2.70 (4,
J=5.6Hz, 4H, NCH,Me) ; 1.12 (br s, 3H, CHa)
1;1.10 (br s, 3H, CH,)




benzam de. (s, 2H, NCH2Ar) ; 3.52 (m 2H, CH2) ; 3.44 (m 4H, CH2) ; 3.27
(m 2H, CH2) ; 2.70 (t, J=5.6Hz, 4H NCH2Me) ; 1.12 (br s, 3H, CH3) 1.10
(br s, 3HyO@RIBY48VID 02/ 094812 PCT/ SE02/ 00953 15 Table 1 ( ®ORMISEnuEd}3

Anal ytical data for synthetic Exanples. 1Ex. # . R 'Name NMWR data (400MHz;
CO O 4 4- [1 (3 Am' no- 8 81 (d, J=5.5Hz, 2H, Ar-H) ; 8.74 (d, phenyl)- 1

1 ri 2H, Ar-H) ; N
4(y| ng%/ f'brl? géwrmnned)g IWmaIMfOﬁgyntﬁtQ Exgnlgs. . 7 42 (1
4-yl i defi@x-#ngt hyI ]Rl J=7. #Hz, 1HName-H) ; 7.25 NMRJdag maﬁM}mpDBOD)

N, N- di ef hyT - 71940 %ﬂnn r-H §89‘%d (93, Sﬁi"QHAAr-H eg17. M
4. 60 (s|42H, kT BH,. CHR). . % 2
(m 4|(4,S NCH2 M) (PR y A “Byagin: :)J S'i A zl 2(? f ;2

4-11- (3} Ami ng- 7. Lﬂrylmﬁﬂ%-plpemdlgs
phenyl )} 1- (14{furan- 2- H) 4-yridese)fmeth@l, A - F?}A'HZ ?Hﬁr hﬂ%ﬁ-(t JA?"'H& 2Hp |
yl met hy| - pi péri di n-4- ; U\jm,dﬁéih 11H, Ar- H| Ar-E ;749 (g, 2H 22-H) ; 598 (mHH, Ar-
yl i dene] - met %yl 1-N N A B de‘32 (t, J=1H3HE60 B.RH, NCHAND);; 3487 48 s( &1,

di et hyl } benzam de. 2H, NCH2Ar 3.52 (br |€H,YH,18ChEs) 2H, GHA9 26 (m, 4H, CH2)
; 3.15 [m 2H, CHZ) ; 2.F5 (m 2H, NCH2 Me NCH,#1e$ 1.14 tbr s2334, ¥GH2IVB) (brs,1. $2
(br s,13H CH3 ; 11 ()I’ s, 3H, CH3) 4-[3x(8gHm no- 7.70 (s, 1H, Ar-H]
3-;;’5 4|(4tz si;l 5, ] 5(3%18&%“5”) Hoks (ThBASE) 53 (1, =P JHLUH, Ar-
- ’/ pﬁenyl) 1 (1 -furan-2- H); 7.35 (m, 3H, Ar-H) ; 7.27 (m, 3H, Ar-H)

o) ylmethyl-piperidin-4- | ; 7-22 (s, 1H, Ar-H) ; 6.74 (d, J=2.7 Hz, 1H,

ylidene)-methyl]-N, N- Ar-H); 6.52 (t, J=1.8Hz, 1H, Ar-H) ; 4.45 (s,
2H, NCHzAr) ; 3.52 (br s, 4H, CH,) ; 3.29 (m,
2H, CHy) ; 3.15 (m, 2H, CH,) ; 2.75 (m, 2H,
NCH;Me) ; 2.57 (m, 2H, NCH,Me) ; 1.22 ( br
s, 3H, CH3) ; 1.11 (br s, 3H, CH3)

P _ 4-[1-(3-Amino- 7.70 (s, 1H, Ar-H) ; 7.55 (t, J=1.8Hz, 1H, Ar-
\Co phenyl)-1-(1-furan-3- | H) ; 7.37 (t, J=7.4Hz, 1H, Ar-H) ; 7.28 (4,

S == ylmethyl-piperidin-4- | J=8.4Hz, 2H, Ar-H) ; 7.18 (d, J=8.4Hz, 2H,

ylidene)-methyl]-N, N- Ar-H) ; 7.10 (In, 2H, Ar-H) ; 6.97 (s, 1H, Ar-
H) ; 6.55 (s, 1H, Ar-H) ; 4.17 (s, 2H,

NCH,AT) ; 3.48 (m, 4H, CH,) ; 3.21 (m, 2H,
CH,) ; 3.01 (m, 2H, CH,) ; 2.71 (m, 2H,
NCH,Me) ; 2.47 (m, 2H, NCH,Me) ; 1.15  (
brs, 3H, CH) ; 1.03 (br s, 3H, CH,)

diethyl-benzamide.

diethyl-benzamide.

; _ 4-[1-(3-Amino- 735 (m, 2H, Ar-H) ; 7.22 (d, ]=7.5Hz, 2H,
‘ / phenyl)-1-(1-thiophen- | Ar-H) ; 7.12 (d, J=8.4Hz, 2H, Ar-H) ; 7.07
S 2-ylmethyl-piperidin- | (m, 1H, Ar-H) ; 6.94 (t, J=7.5Hz, 1H, Ar-H);
4-ylidene)-methyl]- 6.50 (m, 1H, Ar-H) ; 6.40 (br s, 1H, Ar-H) ;
N,N-diethyl- 6.35 (d, J=7.4Hz, 1H, Ar-H) ; 3.83 (s, 2H,
benzamide NCH,Ar) ; 3.44 (m, 2H, CH,) ; 3.31 (m, 2H,
CHy) ; 2.74 (br s, 4H, CHy) ; 2.40 (m, 4H,
NCH)Me) ; 1.14( br s, 3H, CH3) ; 1.02 (brs,
3H, CH,)
s \C 4-[1-(3-Amino- 7.62 (d, J=5.5Hz, 1H, Ar-H) ; 7.34 (m, 3H,
S | phenyl)-1-(1-thiophen- | Ar-H) ; 7.24 (d, J=7.4Hz, 2H, ArH) ; 7.19 (¢,
= 3-ylmethyl-piperidin- | J=7-4Hz, 1H, Ar-H) ; 7.12(dd, ]= 3.7, 5.6Hz,
4-ylidene)-methyl]- 1H, Ar-H) ; 6.83 (d, J=8.4Hz, 1H, Ar-H) ;
N, N-diethyl- 6.71 (m, 2H, Ar-H) ; 4.59 (s, 2H, NCH,Ar1) ;
benzamide 3.52 (m, 4H, CHy) ; 3.40 (m, 4H, CHy) ; 2.65

(br s, 4H, NCH,Me) ; 1.22 (m, 3H, CHs) ;
1.10 (m, 6H, CHs) .




yl met hyl - pi peridin-4- J=8.4Hz, 2H, Ar-H) ; 7.18 (d, J=8.4Hz, 2H,
ylidene)-nmethyl]-NN Ar-H) ; 7.10 (in, 2H ,Ar-H) ; 6.97 (s, 1H Ar-
di et hyl - bwpaamdde2 H) ; 6.55 (s, 1H, Ar-H) ; 4.17 (s, 2H, PRTINEA)0953 3. 48
(m 4H, CH2) ; 3.21 (m 2H, CH2) ; 3.0ig(m 2H, CH2) ; 2.71 (m 2H,
NCH2Me) ; 2.47 (m 2H, NCH2Me) ; 1.15 br s, 3H CH3) ; 1.03 r s, 3H CH3)
7/ 4-11-(3-Amino- 7.35 (m 2H, Ar-H) ; 7.22 (d, J=7.5Hz, 2H,

(1

pheny|) 1 A t.hi nnhnn- A -I—J) 7 12 (r‘l =8 4z 24 Ar-l—l) G A A A (N
2-yl met hk-#| peri R'n- ( 1H, ANamp : 6. 94 (t, NYER dstar(40aMHzAEDEDD)
4-yl I dehe) -ty |- 6. 501 Gy-(Eidfi: 1)+ D140 (G 380) 34 (ol D), 2.55.2.62

NN- di et h¥! - ; 2 ;
AN di ?WHQ/ZH 1M 313 . FF(.I A")z ﬁ%ﬁ)ﬁ%m ﬁmﬁezmamo@@%), LH,

NcHzve) | 1. 3H IMY;'W%HNM b2
(d, J=5|5Hz, | 1H, Ar-H) : |7ylidepel-methyl- :

r318c£ ,-775 | H,
Ha-H ; 683 (},

7.24 (d J=7|4Hz, 2H, Ar{Hethyl-Bert@mide 3}

Ar-H ;17.12{dd, J= 3.7,|5.6Hz, 4-yliden

J=8.4Hz} _IH I Ar-H . N N diethyl- 6. 71 (m 2H Ar-H) ; ' 4.59 (s 2H,
NCH2Ar) ;- benzamde 3.52 (m 4H, CH2) ; :3.40 (m 4H, CH2) ; 2.65 (br s,
4H, NCH2Me) ; 1.22 (m 3H, CH3) ; 1.10 (m 6H, CH3 WD 02/094812

PCT/ SEOZ/IQlOQSé;ceugical composﬁ%nsNane NVR data (400MHz, CD3QD)

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

injection into the joints.
10 A preferred route of administration is orally, intravenously or intramuscularly.

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

15 particular patient.

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.

20 '
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.

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

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



9 .N4-[1-(3-Amino- 1.12 (br s, 3H), 1.24 (br s, 3H), 2.55-2.62
phenyl)-1-(1-pyrrol-2- (m 2H), 2.70-2.77 (m 2H), 3.05-3.14 (m

yl met hyl -wopendgin- 4- 2H), 3.30 (br s, 2H), 3.44-3.60 (m PCHSEN/M953. 35 (s,
2H), 6.16 (s, 1H, 6.37 (s, 1H, ylidene)-nethyl]-N diethyl-benzam de 6.88
(s, IH, 7.25-7.38 (m 7H), 7.52-7.56 (m 1H), 10.69 (s, 1H)

Phar maceutical conpositions 5 The novel conpoynds accprding to the present
vent: oy ETHERg HOBPBFE R THAPIE PToPou TR PRE GOt A HESE AR T
subcutanqggﬁ&y, topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally, intrathecally,

i ntracerebroventricularly and by injection into the joints. 10 A preferred
route of administration is orally, intravenously or intranuscularly. The
dosage wilidr porppengsunpositnsy compesiténsaal inwineltingt wasnsuchias a seiverd efifaty acide

cons det AT AE O oH S SRy SPEN s (i QR PR i G oP e D Bsa

regi men ap(egy ,%tihﬁué?gﬁé‘ﬁm’it@ﬁ hORSLCRBR ARGRNCER bofred PyiBRbiVefithA"

patient. For preparin armaceuti c conpositions fromthe conpounds of
thi s i nvesidedaildd aerdllowedhacosiaadisbledifyl. y acceptabl e carriers can be either
solid or liquid. Solid formpreparations include powders, tablets,

di sper si btutable gauicasare smagseiies catbgoiesmagngsitmstpnseis) telss Jasiose, egan peeting

carrier can_he one or nore substances whi.ch al s ct.as di]uents, “
1 avort ndtkapenef, Gelii, SERY AERR At SdaRt R i udin o nder s, or
tabl ef, digtinhedhRtdoRsa BURNshd the lik€an al so be an encapsul ating material. 25
In powders, the carrier is a finely divided solid which is in a mxture

with the finely divided active conmponent. In tablets, the active conponent

is mxed with the carrier having the WO 02/094812 PCT/ SEQ2/ 00953 17
Salts include, but are not limited t0, pharmaceutically acceptable salts. Examples of

pharmaceutically acceptable salts within the scope of the present invention include:
acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate, bromide, calcium acetate,
15 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, methylhitrate,
methylsulfate, mucate, napsylate, nitrate, pamoate (embonate), pantothenate,
20  phosphate/diphosphate, polygalacturonate, salicylate, stearate, subacetate, succinate,
sulfate, tannate, tartrate, teoclate, triethiodide, and benzathine. ‘
Examples of pharmaceutically unacceptable salts within the scope of the present invention
include: hydroiodide, perchlorate, tetrafluoroborate. Pharmaceutically unacceptable salts
could be of use because of their advantageous physical and/or chemical properties, such as

25 crystallinity.

Preferred pharmaceutically acceptable salts are hydrochlorides, sulfates and bitartrates.

The hydrochloride and sulfate salts are particularly preferred.

30 The term composition is intended to include the formulation of the active component with

encapsulating material as a carrier providing a capsule in which the active component (with



necessary binding properties in suitable proportions and conpacted in the
shape and size desired. For preparing suppository conpositions, a

| ow nel t iwg oaasesszuich as a m xture of fatty acid 5 gl yceripd@sEanesdcoa
butter is first nelted and the active i b§redient is dispersed therein by,
for exanple, stirring. The nolten honbgeneous m xture is then poured into

conveni enf, ,fhf @g{gggﬁeéﬁg sArbQURE b&% caf ?ér \@?&1 i} %Lisqh %Q’socﬁ‘dbﬁ g carriers

are nmagnesi um car gnesl um stear a ose, sugar, pectl n,

dextrin, Sindlel, cdchegadnilidedret hyl cel l ul ose, sodi um car boxynet hyl
cellulose, alowio nelting wax, cocoa butter, and the like. Salts include,
but are not limted to, pharnaceutically acceptable salts. Exanpl es of

phar maceut.i.cal | ceptable salts within th e of the present invention
i ncl ude: %Qﬁg@a‘@aﬁ%ﬁeﬁﬁ%ﬁ%@&d@%@e@ 2B R 5% &, SO da1a88 Fers SUsttls farrcatlo,

brom de fdﬁ‘h geetate, is canmsylate, carbonate, chloride, citrate,

di hydroch orl cfe edet ate, edisylate, estolate, esylate, funmarate,
glucaptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydr abam ne, hydrobrom de, hydrochl oride, hydroxynaphthoate, i sethionate,
| actate, Liqaistisernsampesitionsiinclude sedliteqns esuspensivak,and enmmisiyrisaSterile water or

met hyl brom de itra hyl sul f at e, cate, na l.ate, nitrate,
paroat o (EhbERPaen® el ke o él%s%\f?d:&maﬁa?” @hla% Blgted 38 &h exemple
pol ygal ac ate,
e e D P for B R e R Rt crBiihd
phar nmeceltd foailitadriasclefitrainl @u@@istp&lwthyﬂnna diyvel scﬂtmm of the present

i nvention include: hydroiodide, perchlorate, tet raf | uor oborate.

Phar nac e U Ieegus o uﬂ%cf@b@rabadémwrr@%on e tedreRarest by dissabena theecsre t hei r

advant ageg| hysi che ties

crystalli n:jllipopl ér ggﬁahr ‘Ii) P%ﬁ%ph eco&%ﬁ@ aV8BP%B$eé1 gfﬁgmgrrs and ‘

hydrochl Othidlt@ﬁmgé rftﬁ:ls&ﬁ:s@&ﬂ E@\fstshé’ér §ions P(_ﬁ‘%rﬂki% Oseahi e alishesiind at e
salts are particularly preferred. 30 The term conposition is’ intended to

i ncl ude tthe finelyrdivided anivotompencatin watectogpberemith awvishousenatepialshett ang

material as a carri.er providing a_capsule in which the active conponent
(Wi t h'WO I@ﬁl}rﬁb%@ﬁp@:}%gé@lp%@‘%@yl cellulose, sodium carboxymethyl cellulose, alqg other

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

20  component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tablets, capsules, and powders
in vials or arripoules. 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.

25 BIOLOGICAL EVALUATION
In vitro model

Cell culture

A. Human 2938 cells expressing cloned human p, 8, and ¥ receptors and neomycin
30 resistance were grown in suspension at 37°C and 5% CQ, in shaker flasks containing

calcium-free DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 ug/ml geneticin.



18 or without other carriers) is surrounded by a carrier which is thus in
association with it. Simlarly, cachets are included. Tablets, powders,
cachet s, wod2094s32l es can be used as solid dosage forns s®CTsBEIEIMOSE oral
5 administration. Liquid from conpositiohs include sol utions, suspensions,
and emul sions. Sterile water or water-propylene glycol solutions of the
active conpounds nmay be nentioned as an exanple of |iquid preparations
suitable for parenteral adm nistration. Liquid conpositions can also 10 be
formul at eg, iIMlo&@ i A Brdifks REdSRLSheRAhY Sinbod 1B8NEe-8o1 PBS (BShthiniRD: sARLIeoUs
solutions for oral adm nistration can be prepared by dissolving the active
conponent i EDVA g adg Abelbragmsseert hdvheganddedrvaitit & polftray foril i gea@emntss) or
stabilizers, and thickening agents as_ desired. Agueous suspensions for

oral use canV5ec Galddn isg-caldshysp Bukiey (Somd Trihait, 7§ 0884 EREA-Wathe onponent i n
t t th i j .nat er i, al h | thet i ,
Fasins et Aorm ey fulfot RATEIEED A e S To DSPREMERh S S Fdn 01

suspendi ng #p@RO%tkaden to the pharmaceutical formulation art. Preferably
t he pharnmaceutical conpositions is in unit dosage form In such form the
conposi t i Membsandipvémdeationnt o unit doses contai ning appropriate quantities of
the active 20 conmponent. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of the

oebar ol b RATR BREKBISE AT Bl AR A0S PMITTEAL "

vial s  or anpou osage form can capsu

t abl et i twih PMSH addetl j&8 Pribetotude toAR P NIt ch @ ONUNbRsckah efiayoldfinédtaskd on
packaged fornms. 25 Bl OLOG CAL EVALUATION In vitro nodel Cell culture.A

Human 2938 &l liSgniax thes domegenitasiisith h pofytron f@, 30ned. Thersusepsion svaaspumaonyci n
cont ai ni OB ATG iRF £ 80 Bt 00 PRRSToRSOR 888 o, 6t GHRF 8Bk, and 600
g/ m. gen%ﬁ&bgndgﬁ\gn@ 2 IPADPorE TP EhPERR From both spins were combined and spun
at 46,000 g(max) for 30 min. The pellets were resﬁspended in cold Tris buffer (50 mM
15 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

determined by a modified Lowry assay with SDS.

.20 Binding assays

Membranes were thawed at 37°C, cooled on ice, passed 3 times through a 25-gauge
needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml BSA (Sigma
A-7888), pH 7.4, which was stored at 4°C after filtration through a 0.22 m filter, and to
25 which had been freshly added 5 pg/ml aprotinin, 10 uM bestatin, 10 pM diprotin A, no
- DTT). Aliquoté of 100 pl were added to iced 12x75 mm polypropylene tubes containing
100 pl of the appropriate radioligand and 100 pl of test compound at various
concentrations; Total (TB) and nonspecific (NS) binding were determined in the absence
and presence of 10 uM naloxone respectively. The tubes were vortexed and incubated at
3 25°C for 60-75 min, after which time the contents are rapidly vacuum-filtered and washed

with about 12 ml/tube iced wash buffer (50 mM Tris, pH 7.0, 3 mM MgCl,) through GF/B



19 B. Mouse and rat brains were weighed and rinsed in ice-cold PBS
(containing 2.5mMM EDTA, pH 7.4). The brains were honogenized with a

pol yt ron Woro2a%8sec (rmouse) or 30 sec (rat) in ice-cold IpggisEohedser (50nM
Tris, pH 7.0, 2.5nM EDTA, with 5 phenyl pet hyl sul fonyl fluoride added j ust
prior use to.-0.SMMfroma 0.5M stock in DMSO ethanol). Menbrane

prepar atl : 1\
orepar o |8 il Al 8 yshtot AERURRNRLRI RS, LRGN,
froma 0 @dgM)&ét@ﬁl@d bA 1Rt MeAPvhs mcAGHQBHEH a®Bta doGftef Sfier k8allthf thet @R for
honogeni zed with a polytron for 30 sec. The suspension was Spun at 1000g
(max) f oratllGastrilZh mtmmﬁzlals Tortamingel-fiatlesointilasors Avidd litthe aesay ansdt tihin Jfel | et s
resuspended and spun _as before. The sugernat ants fromboth spins were
conbi ned BiAge 4558 Frellplatas tedltrgtinmis)oven Po-Blrce RL-soaked yaifilistss Whishavers
resuspendggidt Bl f ToliSy R B (R8I 40T ChancPl By Ot it opn 2921 1

The final Wer € resuspende rane i aes0 32 M

sucr ose, wtstekoaﬁtedﬁi 4 TopCsurk I—Pdf@k)ird') BREIIMBIEM| 1S 2D BRGNS LALiAREEN 1N
dry ice/ethanol and stored at -70C until use. The-protein concentrations

were det Bungitional Asgays nodifi ed Lowy assay with SDS. 20 Binding assays
Menbr anes were thawed at 37C, cooled on ice, passed 3 tinmes through a
25-gauge needle, and diluted into binding buffer (50 M Tris, 3 nmM MyC12,

i:L i F?ﬁ eTt i EﬁAtﬁ %Bﬁm é%tz‘%'%th?tﬁ’ﬁ%&n dﬁtg%S% %?géﬁqh&é‘gﬁ%eﬁég%‘%@ 3% dded
5 gg/ nd amleoiohlpbﬂndsh@cé}ﬂtdﬂﬁ&ir@lbm actﬂx@tdb’ltﬂtt pindirngnoAGTRAo Eproteinftd GHzh3hof

100 I were added to iced 12x75 nm pol ypropyl ene tubes contai ning 100 gl of
t he appr ofse¢meEs arad¢asplegandn she GO bmélfﬂgt &5y, colBiing it qubln gvith test

T B t i
e s et eiPingy hE radmhn@ Feho RERESHS Sl Blordistie B, 4151 era%i? {;'ai "
vor t exed ﬁ@ébtb@%‘r‘%h?ﬂoxﬁ&g&@se@@& £ m B8 ARaill] Réofﬁgtts ‘%ﬁm‘MHté: @TTPE}?; rﬁsl : ube  ced

contents are rapidly vacuumfiltered and washed wth about 1
wash buf f erth¢sOmedraness, TIHET ;QanBE VI viehy€h 2F cotapourgls afF-A8ermined from dose-
15 response curves. Right shifts of the dose response curve by the delta antagonist naltrindole

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

Procedure for rat brain GTP

Rat brain membranes are thawed at'37°C4, passed 3 times through a 25-gauge blunt-end

20  needle and diluted in the GTPYS binding (50 mM Hepes, 20 mM NaOH, 100 mM Na(Cl, 1
mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1% BSA ). 120upM GDP final
1s.added membranes dilutions. The EC50 and Emax of compounds are evaluated from 10-
point dose-response'cﬁrves done in 300ul with the appropriate amount of membrane -
protein (20pg/well) énd 100000-130000 dpm of GTPy>*S per well (0.11 -0.14nM).. The

25 basal and maximal stimulated binding are determined in absence and presence of 3uM

SNC-80

Data analysis

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

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



WO 02/094812 PCT/ SE02/ 00953 20 filters (Watman) presoaked for at |east 2h
in 0.1 %polyethyleneimne. The radioactivity (dpm retained on the
filters viaio oxoassuz ed with a beta counter after soaki ng thecfriSEbsem®sF or at

| east 12h in minivials containing 6-7 npyscintillation fluid. If the assay
is set up in 96- place deep wel |l plates, the filtration is over 96-pl ace
PEI - soake 5. wash Wi, t h .1.m ,wash buffer, and
ari ed 1 n Sl G By Hﬁﬁ%pl?ﬁagfmﬁ?aﬂglb%@raﬁwiﬂgan%gaﬁceﬁc5 4%,
TopCount ?Qm'_] t

Funct i onaiﬁgi%gg%igﬂ) tf‘;é ngvgﬁﬁgftlggrco [ vﬁ’t%g% QL{Q’%C%’%@ Gﬂn%%fjdr(li asurﬂear

det er m niRepeptoeFideyrles v0K waere malchlatddh@ommhm@hm@stm&"Fanatlm ividae x-
activates the bi nding of GIP to G proteins to which the receptors are
coupl ed. ¥-B-Mpgal Wfﬁpﬁmﬂ%@neeeayﬁre gl Joydigagdissed ieat least thracest

conmpound K-2935 cel | s ex cl oned. human

opi oi d (gipgf)‘feﬁeél SYWFSr oéﬁ ﬁg}?ﬂ AvIR et Comuﬁ%%@h%glﬁﬁ‘ﬁl RGBS

stimul at enGEREMl3Fshiehnding in these nenbranes. The EC50 and Emax val ues
of conpounds are deternined fromdose 15 response curves. Right shifts of

t he dose response curve by the delta antagonist naltrindole are perforned
to verlfy t hat agonist activity is nediated through delta receptors.

Pr ocedur e afbé?zf BiolpgisglParP Rat brain nenbranes are thawed at 37C, passed 3
ti mes through a 25-gauge blunt-end 20 needl e and d| luted in the GTPyS ’

b| nd| ng IEC\ - hA- Honac 20 " N\A I\Iac_i 1.00—- 1 NaCl 1 I')TI\ y c12 . pH

mvr1icy FLLAANRLE %Y y COO— T TV =T 1 = —y =y
7.4, Adc 7fresh 1 nMBHEA 0. 19 BSA) . 1208 I?\]Lnal is awg EXeh anes
dilutio The EC50 :\(@M E v nf r\n. DIIth ale evaluatled from 10- Noi Nt
dose-resp nselGures Eame it BShe nrﬁ’EM?’[at e A¥fesoint nf% ne

p(r)otléellnnM ﬁ%%‘ﬂé&%z@ basal ggco%%aﬁom g"?mgﬁat Gﬂ?ﬁ% rlg%ﬁé}d #}%ﬁ in

absence and presence of 3pM SNC-80 Dafa analysis 30 The Speci T| C bindi ng
(SB) ‘#was cal cul ated as TB-NS, and the SB in the presence of various

Receptor Saturation Experiments

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
15 the estimated Kg (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 Byax 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.

20  Determination Of Mechano-Allodynia Using Von Frey Testing

Testing was performed between 08:00 and 16:00h using the method described by Chaplan
etal. (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
the mid-plantar left hind paw, avoiding the less sensitive foot pads. The paw was touched
25 with a series of 8 Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69,
4 1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, 111, USA). The von Frey hair was

applied from underneath the mesh floor perpendicular to the plantar surface with sufficient



test conpounds was expressed as percentage of control SB. Val ues of |C50
and H Il WO 02/094812 PCT/ SE02/ 00953 21 coefficient (nH) for ligands in

di spl aci myogpmeisii cal | y bound radi ol i gand were cal cul at ed PCrrsem/bsi t pl ot s
or curve fitting prograns such as Ligandy G aphPad Prism SignmaPlot, or
ReceptorFit. Values of Ki were calculated fromthe Cheng-Prussoff equation.

Mean S.E. M val ues of , Ki .and ng were reported for |igands tested in
at | east Fqﬁ?eef@ aBUSH %ﬂ}géeé g @At dhe 1Evh Pae Peld ondRmr i tedy SF ieeghpdunds

Dat o Ex. RIS BAPRE ¢ R SRR ey Ry Tt el S
ECS0 ‘%El\/aiépcﬁfi%ﬁlo%ﬁl\&%éhﬁr Wadds@ cdididreadr PobitfveI8spbife. Ambulifién Wds 155
9.08-207.5 73-144 ,10 Receptor Saturation Experinents Radioligand Kg

val ues wec@sietaskan anehl ghyuspespoosepimbintsneh basasithegtiombmywasoepaated]  nmenbr anes
wi th the appropriate radioligands at concentrations ranging from0.2 to 5
times °15 the estimated Kg (up to 10 tines if anmounts of radioligand

required %s@i!#%ﬁo%le)' The specific radioligand bindi ng was expressed as
/'y

pnol e otein. Values of Kg and Bmax fromindividual
exper i menthe MfR1soRérditdred oo postopertivoear 1 firtise PEAsREId dre@. The So@UNd ( B)
vs. nMfree (F) radioligand fromindividual according to a one-site nodel.
20 Det er nivithdiawial Bireshieldhagsolenirmpmdnisiagites vigrdvwn nftlead afddixom(l 986kt Tasgngias
performed between 08:00,and,16:00h usj e nmeth descri bed by Chapl an
bt o 1ugn e i 2 08 Eaggamie il of € sEpe SUao e B T e b an
bot t oy WnjrGeorRbduBe FagChhstBerlaodnfif RAEnPeLPHESh E@f‘?;%w" uate for
10-15 m n.n Thoe aruea tea te vv(_z;arsa Ct heg%g-espl an?gﬂrahﬁe%t ﬁnndopa . avoi di ng the
| ess senswithtrawhbrkpgadso thEheitipliyselwsedimig hetdodder wimhlua wae preesntad; iBthéon
Frey hairs with logarithmcally increnental stiffness (0.41, 0.69, °
event of paw withdrawal, the next weaker stimulus was chosen. Optimal threshold
calculation by this method requires 6 responses in the immediate vicinity of the 50%
threshold, and counting of these 6 responses began when the first change in response
15 occurred, e.g. the threshold was first crossed. In cases where thresholds fell outside the
range of stimuli, values of 15.14 (normal sensitivity) or 0.41 (makimally 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%
withdrawal threshold was interpolated using the formula:
20

50% g threshold = 10577 / 10,000

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

25 -between stimuli (log units). Here 6 = 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:

30 . % MPE = Drug treated threshold (g) - allodynia threshold ( 25 X 100
Control threshold (g) - allodynia threshold (g)



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 nesh fl oor perpendicular to
t he pl antwo ogoef8aze with sufficient WO 02/ 094812 PCT/ SE02/,PC0SEB2/0@233 f or ce
to cause a slight buckling against the paw, and held for approximately 6-8
seconds. A positive response was noted if the paw was sharply w t hdrawn.
Flinching imedi ately wupon renoval of the hair was al so considered a
positive response. Anbul ati on was considered an anbi guous response, and in

such Case%dhﬁﬁi&&hﬁHﬁ Vs, gated. 5 Testing Protocol The animals were
tested on ; fbes ﬁJf@br the FCA-treated group. The 50%

Wi t hdr awa threshol term ned usi.ng the. up-do met h of . Di x

(1900) " TeebI lfvﬁgedlk?ﬁw SR TR B 0a ¢ Ry LA HAGIS A he
series. Shifubbe WEGSo IURY BIEBCALShe efyldl AnfRTSARM Ittt WhpoliehReT
ascendi ng or descendi ng sence of a paw Wt Faval ponse to the
initiadlytheeloaFrgdettaiatied aelﬁlﬂm@g@bnﬂidﬂmirﬂsfth@?eeslﬂbﬁﬁp@hﬂd l n the event
of paw wi thdrawal, the next weaker stinulus was chosen. Optinal threshold
cal cul ati on by thls met hod requires 6 responses in the imediate vicinity
of the 50% Thhrqghold and counting of these 6 responses. began when the
first cha l—’1%—1=§sponse 15 occurred, e.g. the threshold was first crossed.
In cases W@&E@ac‘i&‘%ﬁﬁﬂ@ﬁ%&d@ﬁhﬁalQ%ﬁédﬁ%nst When J&?ﬂ%te‘?@d ﬁlrtﬂaﬂéﬁtbneaﬂ it Bi%oeOf

15. 14 (normal sensitivi : (maxi mal Iy allodynic)”were Tespectively

assi gned. Théze wiH$haneixmgldpM1t Body infa msaltpau@namememgebsvcednugsmnses was
t he convention, X = no w thdra = wthdrawal , and the

t abul at ed usij

50% W t h&%ﬂéﬁer@% this AetcabeshmoV pmentidleat @%ﬂqﬁgﬁlh gb%eﬁ@dfa@dmﬁ drug peledtedasy

t hreshol d 000 where Xf = value of the last von Frey hair
used (Ioga80é8&§ §§éﬁ@g%%?ar value (from Chaplan et al. (1994)) for the
pattern of positive / negative responses; and S = nean difference 25

-between stinmuli (log units). Here S = 0.224.
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 both 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 pL 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 conceﬁtration 0f 0.6% AcOH. Thc_e 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 procédures.
25
(ii) Solutions administration
The compound (drug) is administered orally, intraperitoneally (i.p.) , subcutaneously (s.c.)
or intravenously (i.v.)) at 10 ml/kg (considéring the average mice body weight) 20, 30 or 40
minutes (according to the class of compound and its characteristics) prior to testing. When -
30 the compound is delivered centrally: Intraventricularly (i.c.v.) or intrathecally (i.t.) a

volume of 5 pL is administered.



Von Frey thresholds were converted to percent of maxi mum possible effect (%
MPE), according to Chaplan et al. 1994. The foll ow ng equati on was used to
conput e WDHBE0IBD2 % MPE = Drug treated threshold (g) - al lPcuxsEIZOME eshol d
(9) X 100 Control threshold (g) - allogynia threshold (g) WO 02/ 094812
PCT/ SE02/ 00953 23 Administration O Test Substance Rats were injected
(subcut aneously, intraperitoneally, intravenously or orally) with a test
substance prior to von Frey testing, the tine between adm nistration of
test co [ ' he. re of
he. tost oammoande oGy L SpohaRh (1B M RS I AR el e

contr act i nefageneite Beliy waightpleciedintelapesritb eigag.ly in mce. These will then
extend their body in a typical pattern. Wen anal gesic drugs are 10

adm ni stered, this described novenent is |ess frequently observed and the -
drug sel e(?tef %S a potential good candi date. A conplete and typi cal

Wit hi’ng lé)f BS¥NEs consi dered onl y when the follow ng el enents are

present: e ARhIRouks ip%sef%dq@@?@rgﬁd 208 QS bnPAfKiubibe? bf Githli%ns
depressed; the plantar 1s aspect o ot?] paws |I's observable. In this assay,
conpoundy Wifithirperefie:dapidd and\conipiled at e endef thatepedingini. M amike kephirbi t i on of
writhing responses after oral dosing of 1-100nol/kg. (i) Solutions

pr epar at i 8fivighil i'shopbpx qagesopith catact beddingch fotel ofdirice greqgialy elseredas

of distilled wat.er in order to obtain a final volune of 20 M with a
final condé%ﬁ%@%{l{ngho%efcoa&@%nﬂ%%ﬁ?%‘??\eeg 03 ion is then nixed (vortex) and

ready,f or injection. Conpound (drug): Each conpound is prepared and
di ssolved in the nost suitable vehicle. according to standard procedures.
25 (ii) Soirdbe amsetpdnd mixsety-dike omliddens,eifficiop tay leben gjtablishad m thie geBered

orally, .intraperjtoneall i.p.) , subcutaneousl S.C.
Y se}f{er %onill1ct test in th% re(lt. P-) y _)

For the functional gastrointestina disorder indication, efficacy can be established in the
15 assay described by Coutinho SV et al, in American Journal of Physiology - Gastrointestinal
& Liver Physiology. 282(2):G307-16, 2002 Feb, in the rat.



or intravenously (i.v.)) at 10 m/kg (considering the average m ce body

wei ght) 20, 30 or 40 mnutes (according to the class of conmpound and its
char act erwetosis1prior to testing. Wien 30 the conpound PSTGEDY/MOsEd
centrally: Intraventricularly (i.c.v.) o intrathecally (i.t.) a volunme of
5L is admnistered. WO 02/094812 PCT/ SE02/ 00953 24 The AcOH is
adm ni stered intraperitoneally (i i sites at 10 m/kg (considering
the average m ce body weight) |mmd@-‘-’&ﬁ§§grlor to testing. 5 (iii)
Testing The ani mal (nouse) is observed for a period of 20 m nutes and the
nunber of occasions (Withing reflex) noted and conpiled at the end of the
exper i ment.. A Nbe@oascof@ptorinila § ndi vi dual "shoe box" cages with contact
bedding. Atotal of 4 mce are usually observed at the sane tine: one
control and three doses of drug. 10 For the anxiety and anxiety-I|ike

i ndi cations, efficacy Mis been established in the geller- seifter conflict
test in the rat. F r the fu ctlonal gastrointestina disorder indication,
efficacy can lB#;€st aNli she assay described by Coutinho SV et al,
in Anerican Jour naI f Ph gfrointestinal & Liver Physi ol ogy.
282(2) : G307- 16, &9 Feb, ™\g D 'qu|094812 PCT/ SE02/ 00953 25
CLAIMS 1. Acorrpo‘hnd of theforr’rulal 0 ~NCI—E".NH2 N R

5  wherein

R! is selected from any one of

(i) phenyl;
10
(i) pyridinyl
| X
~
N.
(iii) thienyl
15 S
(iv) furanyl



5 wherein R
N (iii) thienyl

i m dazol YWOK2/0N8IN 5 (vi) triazolyl

(viii) thiazolyl

15 S (iv) furanyl

S N

(v) imidazolyl

q
W,

5 (vi) triazolyl

(vii) pyrrolyl

10

(viil)

(ix)

15

thiazolyl

S

\

N

pyridyl-N-oxide

(‘)_
N
AN

I L4

/

Is selected fromany one of
0 WD 02/094812 PCT/ SE02/ 00953 26

H N~
26

(i) phenyl;

10 (ii) pyridinyl

N (vii) pyrrolpgir/sKo2/64953.0

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

substituted by 1, 2 or 3 substituents independently selected from straight and branched

Ci-Cg alkyl, NO2, CF3, C1-Cg alkoxy, chloro, fluoro, bromo, and iodo, as well as salts

thereof.

20

2. A compound according to claim 1, wherein each R1 phenyl ring and

1 . .
R’ heteroaromatic ring may independently be further substituted by 1, 2 or 3

substituents independently selected from methyl, CF3, chioro, fluoro, bromo, and iodo.

(v)

\



(ix) pyridyl-N-oxide O N 15 where each R phenyl ring and R

het eroaromatic ring may i ndependently be further substituted by 1, 2 or 3
substi t uewbD2iondependent |y sel ected from strai ght and br amchsao2/@2s53C6

al kyl, NO2, CF3, Cl-C6 al koxy, chloro, 2Vuoro, brono, and iodo, as well as
salts thereof. 20 2. A conpound according to claim1, wherein each Rl
phenyl ring and R1 heteroaromatic ring may i ndependently be further
substituted by 1, 2 or 3 substituents independently selected from nethyl,
CF3, chl oB.o,A témipsumd doc@tting taothihddwhedi &2h @& %é@ymcﬁg/aﬁaqu‘/&wwoma‘fc 3. A
conmpound according to claim1, wherein each Rl phenyl ring and Rl

het er oar onatring may indepeagertlydepfartiersubstitited by mieshyl gudgt. i t ut ed by a net hyl
group. 5 4. A conpound according to claim 1, wherein Rl is phenyl,
pyrrolyl, pyridinyl, thienyl or furanyl. 5. A conpound according to claim

1, selectgd £ cQpAm RBG Rk o LRid1l Wh %’Q@ HRBANY o1, pyridinyl, thi

- (1-benzyl - pi peridin-4-yli ens _lnfel£ hy% 1 , ,\{%31 e?ﬁ%@%%l%légﬁcgg)’d, thienyl or

4-[1- (- 3- Amfaanghenyl )- 1

-(1- pyri di n- 2-yl net hyl - pi peri di n- 4--yl i dene) - net hyl ] - N, N-di et hyl - benzani de,

4-[1-(3-Am no-phenyl)- | o _ _ _
L Pyr et el e gt Yt WHRNEdn TR Bk b ety - benzami de,
4-[1-(3- Ani no- phenyl ) - 1- (1- f ur an- 2- yl et hyl - pi peri di n-4-yl i dene) - met hyl ] - N,
N-di et hyl - benzam de, 4-[

1- (13- Am néA piiAyhihephedyl)f- i BibeidzyyHpipetidin-4-plideae)-diethyd]- ¥ N-diztie)-beettydd, - N, N-d

Hethyl- bg,‘_r[l %—%SWAgriho—phenyl)- 1-(1-pyridin-2-ylmethyl-piperidin-4-ylidene)-methyl]-N, N-diethyl-
benﬁamide, ‘ '
4-[1-(3-Amino-phenyl)-1-(1-pyridin-4-ylmethyl-piperidin-4-ylidene)-methyl]-N, N-diethyl-
benzamide,

15 4-[1-(3-Amino-phenyl)-1-(1-furan-2-ylmethyl-piperidin-4-ylidene)-methyl] -N,N-diethyl-
benzamide, |
4-[1-(3-Amino-phenyl)-1-(1-furan-3-ylmethyl-piperidin-4-ylidene)-methyl]-N, N-diethyl-
benzamide, ‘ 4
4-[1-(3-Amino-pheny!)-1-(1-thiophen-2-ylmethyl-pip eridin—4-ylidene) -methyl]-N,N-

20 diethyl-benzamide,

4-[ 1-(3 -Amino-.phenyl)-l -(1 -pyrrol-2—ylmethyl-piperidin—4—ylidene)—methyl] -N,N-diethyl-

4 benzanﬁde, and ‘
4-[1-(3-Amino-phenyl)-1-(1-thiophen-3-ylmethyl-piperidin-4-ylidene)-methyl]-N, N-
diethyl-benzamide.

25
6. A compound according to any of the preceding claims, in form of its hydrochloride,

dihydrochloride, sulfate, tartrate, ditrifluoroacetate or citrate salts.

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

30 of the general formula II



4-1 1

- (3- Ami no- phenyl ) - 1-(1-t hi ophen-2-yl net hyl - pi peri di n-4-ylidene) - net hyl ]

-N, N- 20 wperlgdsibenzam de, 4-[ PCT/SE02/00953

| - (3- Am no- phenyl ) -1 -(1-pyrrol -2-yl net hyd - pi peridin-4-ylidene)-nethyl]-N N
di et hyl - benzam de, and 4-[ |

- (3- Ami no- phenyl ) - 1- (1- t hi ophen- 3-yl mehyl - pi peri di n-4-ylidene)-methyl]-N N
- diethyl -benzam de. 25 6. A conpgund gccording to any of the preceding
clainms, in formof its hydrochlori ochloride, sulfate, tartrate,
ditrifluoroacetate or citrate §alts ¢ess for preparing a conpound’
of fornmula |, conprising the re g a conpetnd B0 of the general formula
1 WD 02/094812 PCT/ SE02/ 00953 O H3CN H3C PG Il wherein PGis a

ur et hane protecting group such as Boc or CBZ, ola benzyl or substituted
benzyl protecting group, such as 2, 4-di net hoxybenzZyl, w th 3-am nophenyl
boronic acid, using a palladiumcatalyst, e.gl Pd(PPh3)4, in the presence
of a base, e.g. 5 Na2C38, to give the conpoundsof general formula Ill, O
CHN~ CH3NH2 N PGIII o :

wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or
substituted benzyl protecting group, such as 2,4-dimethoxybenzyl, with 3-aminophenyl
boronic acid, using a palladium catalyst, e.g. Pd(PPh3)g, in the presence of a base, e.g.

5 NayCOs3, to give the compounds of general formula III,

I
which is thereafter deprotected, under standard conditions and alkylated under reductive
conditions with a compound of the general formula R'-CHO to give éompounds of the

10 - general formula I.
- 8. A compound according to claim 1 for use in therapy.
‘9. Use of a compound according to formula I of claim 1 for the manufacture of a

15 medicament for use in the treatment of pain, anxiety or functional gastrointestinal

disorders.



which is thereafter deprotected, under standard conditions and al kyl ated

under reductive conditions with a conpound of the general formula Rl1-CHO
to give cwopemss2 of the to general formula |I. 8. A conpeaméEazewsii ng to
claiml1 for use in therapy. 9. Use of ggconmpound according to fornula | of
claim11 for the manufacture of a 15 nedi canent for use in the treatnent of

ai n, anxi.e or functional gastrointestinal disagrders; 02/ Q94812
DTl seoo 000 fitstiiitat EifnosdiR EORPRSRE £ Srpaem b Rl o dmedtpound
of the for . i i i i i : gget her
b th s phar pat! aREERHEE Mt Bont el il o Blgelcl ka1 AL AP cort e e

of pain, whereby an effective anount of a conpound of the 5 fornula I
according to claim1l is admnistered to a subject in need of pain

management : A methodaforhererirnent of paing wherehean effictive amonniefia epmnonnd aftbst i nal
di sorders, er an.effective .amunt  of conpound of, the fornul a I
Cooordrne  WABHE el S Bt 43 B B £ B e in et o

functional gastrointestinal disorder. 10 13. A nethod for the treatnent of
anxi ety, whereby an effective ambunt of a conmpound of the fornula I
accor di nd2t A nodthddriot thei tecatrdlenitrof Siretionkl icastevitedjnat dissndefsewhagby srom sai d
anxiety. 15 14. A conpound of the %gner al formula Il O H3CNHC ~ Br 3 N
PG I | wher efffechis frgount of p spmpaEnteiohe & knceendingierslaim Bévadminegrd or a
benzyl or sMbasstuthegtt s%gfering from said functional gastrointestinal disorder.
10 ‘

13. A method for the treatment of ahxiety, whereby an effective amount of a compound of

the formula I according to claim 1, is administered to a subject suffering from said ‘

anxiety.

15 14 A Compound of the general formula II

O
H,C N

H,C

\
PG i
wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or substituted
benzyl protecting group, such as 2,4-dimethoxybenzyl.
20

15. A compound of the general formula Il



benzyl protecting group, such as 2, 4-di net hoxybenzyl. 20 15. A conpound of
the general fornula 111 WD 02/094812 PCT/ SE02/00953 30 O CH3 ~N I 1 CH NH
3 2 N | wB@nmy4simherein PG is a urethane protecting groupCIiseEh2/em®sBoc or
CBZ, or a benzyl or substituted benzyl3protecting group, such as

2, 4- di met hoxybenzyl . 5

0
CH; | NH,
N .

wherein PG is a urethane protecting group such as Boc or CBZ, or a benzyl or substituted

benzyl protecting group, such as 2,4-dimethoxybenzyl.



