WD 98/ 28275

PCT/ SE97/ 02050 NOVEL COVPOUNDS W TH ANALCESI C EFFECT Field of the invention
5 The present invention is related to novel conpounds, to a process for

t hei r pv@a8/282r%n, their use and pharnaceuti cal conpositi8ﬁ§588ﬁﬁmﬁéing t he
novel conmpounds. The novel conpounds are useful in therapy, and in
particular for the treatnent of pain. Background and prior art 10 The [err]
recept g§o¥es, beAPOUNDS Wil ANAIQYESK BFFREE i n many bodily functions such
. as circulatory and pain systens. Ligands for the [err] receptor may
therefore find potential use as anal gesics, and/or as antihypertensive
agents. Ligands for the [err] receptor have al so been shown to possess

i munodieldioAthsripventionyitjes. 15 The identification of at least three

di fferent popul ations of opioid receptors ([err], [err] and K) is now well
established and all three are apparent in both central and peripheral

ner ¥0U?rh§>sb§éssﬂﬁn9éndmy reli68 tPoveNSdrpbuRds B2 prétiRl S thelr gﬂgaﬂaﬁ&'ﬂ, observed
in various ani mal nodel s when one or nore of these receptorS has been

acti vatiesr uséiant phennazeosiq compositiensropmprisinghe havd]l eompbwralsi Yie agiedi d [err]

| i gands are peptidic in nature and are unsuitable for adm nistration by
syst ericempewadsare wyshal in SheraRyh ARG ICPATEFYIRT R thedEratment of A%8. been avai | abl e
for sone tinme (see Takenori and Portoghese, 1992, Ann. Rev. Pharnmacol .

Tox., 32: 239-269. for review). These conpounds, e.g. naltrindole, suffer

from  Backpround and prior art
10
The & receptor has been identified as having a role in many bodily functions such as
circulatory and pain systems. Ligands for the & receptor may fhere_fore find potential use as

analgesics, and/or as antihypertensive agents. Ligands for the & receptor have also been

shown to possess immunomodulatory activities.

15
The identification of at least three different populations of opioid receptors (i, & and K) 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
models when one or more of these receptors has been activated.

»

With few exceptions, currently available selective opioid 6 ligands are peptidic in nature
and are unsuitable for administration by systemic routes. Some non-peptidic § antagonists
have been available for some time (see Takemori and Portoghese, 1992, Ann. Rev.
Pharmacol. Tox., 32: 239-268. for review). These compounds, e.g. naltrindole, suffer from

x=  rather poor (i.e., < 10-fold) selectivity for the & receptor vs. p receptor binding and exhibit
no analgesic activity, a fact which underscores the need for the development of highly

selective non-peptidic & ligands.



rather poor (i.e., < 10-fold) selectivity for the [err] receptor vs. [err]
receptor binding and exhibit no anal gesic activity, a fact which '
under scWPS8/28278 need for the devel opnent of highly sel e&qV%Egﬁ@?ﬂsﬂep.ti dic
[err] |igands. WO 98/ 28275

PCT/ SE97/ 02050 2 Thus, the problem underlying the present invention was to
fi nd new conpounds havi ng i nproved anal gesic effects, but also with an
-inmproved side-effect profile over current [err] agonists and potential oral
ef f i cacThusstheAnalilemsindalytihg thetpresentiaventioderdsitd fiad nawdompeusdsitavingg i n t he

prior art have ny. di sadvant ages such as that they suffer from poor

phar macRreEd; wgalestie cfpes. o alse HiGes Ephgver smrﬁffwéreﬁ@@vsycwbm c

routes. Al so, it ha cumented that preferred conpounds, described
within %ﬁgg%ﬁngrpuar??lb%%%ﬂgﬁcghi ficant convul sive effects when adm ni stered
systemcally. 10 The problem nenti oned above has been sol ved by devel opi ng
novel conpounds whi ch possess a piperidine ring with an exocyclic double
bond, asnalgdsicshieat heecbechddertificdund afe exiting imeteiiot Ae havev@siy on The novel

conrpounds according to the present invention are defined by the general
disadvantages such as that they suffer from poor pharmacokinetics and are not analgesic

when administered by systemic routes. Also, it has been documented that preferred
compounds, described within the prior art, show significant convulsive effects when
administered systemically. '

10
The problem mentioned above has been solved by developing novel compounds which

possess a piperidine ring with an exocyclic double bond, as will be described below.
15 Outline of the invention

The novel compounds according to the present invention are defined by the general

formula (I)

0

wherein



formula (1) [err] wherein WD 98/ 28275

*PCT/ SE97/ 02050 3 R[err] is selected from hydrogen, a bra t rai ght
[ err]-¥PEPPE273) Kyl , err]-Jerr] al kenyl, qerr]'-qerrfé{;lgg?%?%yl ,
Clerr]-Cerr](al kyl-cycloal kyl) wheregn alkyl is (Jerr]-Cerr] alkyl and
cycloal kyl is C3-C6 cycloalkyl; 5 (Jerr]-Clerr] aryl; or heteroaryl having
from5 to 10 atons selected fromany of C, S, N and O wherein the aryl and
het eroaryl nmay optionally and i ndependently be substituted by 1 or 2
substituents independently selected fromany of hydrogen, CE[err],

-(Cl-l[erpz])sggfe[;%rf}omhalogen, -CONR[err]Rerr], -COOR[err], -CORlerr],
-(CH err])pNR[err]Rerr], -(CHerr])pCHerr](CHerr])pSORerr]Rerr], 10

-(CH S ' [ d

Rterr] ke S bianchel frsraBe et e et G et ana b o 0 1
2; - | kyl) -, r] - 1) -

a1 Kyl ) Het-CatksioycloRBIRERERR A Hckn elkVh e sHlambioiiscir 6 saclaaley

selected fromany of C, S. N and 0, and where the aryl or heteroaryl 15

may Soptional |y and i ndependently be substituted by 1 or 2 substituents

I ndependent |y ]
Cg-C1g aryl; or heteroaryl having from 5 to 10 atoms selected from any of C, S, N and O;

wherein the aryl and heteroaryl may optionally and independently be substituted by 1 or 2
substituents indepéndently selected from any of hydrogen, CHs, —(CH3)pCF3, halogen, -

—CONR’R*, —COOR’, —COR’, —(CHz)pNR’R?, —(CHy),CH3(CHy),SOR R,
o —(CHp)pSO;R’, and —(CHy),SO;NR’, wherein R* and R” is each and independently s

defined for R above and pis 0, 1or2;

(Cy-C alkyD)~(Cs-Cio aryl); or (C1-C; alkyDheteroaryl, the heteroaryl moieties having
from 5 to 10 atoms selected from any of C, S, N and O, and where the aryl or heteroaryl
15 may optionally and independently be substituted by 1 or 2 substituents independently

selected from any of hydrogen, CHz, —(CH3)qCF3, halogen, ——CONRSR4, -—COORS,
—COR’, —(CH)gNR R", —(CHp)qCH3(CHy)gSOR R?, —(CH))SOR’,
—(CH2)4SO;NR and —(CHy),0R’, wherein R” and R” is each and independently as

defined for R! above and qis 0, 1 or 2; and
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wherein R18, R19, R20, R21, R22, st, R24 and R25 is each and independently hydrogen,

C-Cg alkyl or C;-Cg alkenyl;



selected fromany of hydrogen, CHerr], --(CHerr])qCF err], hal ogen,
-CONR[err]Rerr], -COORerr], '
"CCR[er'WjQ!(SGPlEErr]),NR[err]R[err],(CH[err])qCH[errj(Oﬂ[e??fl)gagﬁ?{fsé)rr]R[err]
-(CHerr])gSOerr]Rerr], 5 <CHerr]gqgSOerr]NRerr] and <CH err])pOR[err]
wherein R err] and R err] is each and independently as defined for R err]
above and g is O, 1 or 2; and 20 [err] wherein Rerr], -
Rlerr],Rerr],Rerr],Rerr], Rerr], Rerr] and Rerr] is each and
independentlg hydrogen, Cerr]-Cerr] alkyl or C(Jerr]-Clerr] alkenyl; WO
98/ 282¢4% : : . PCT/ SE97/ 02050
4 R[erlrz] a%dn% ﬁ[%af:}rl clixsndg %Iﬁe%trl?ah}(dr{g%cgeor{c%n% ?’/lk#y/drogen or (Jerr]-Cerr]

al kyl; Ais selected fromb5 10 [err] wherein

Rlerr], Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr]and
R er r | Alissededtdd fasel | ndependently as defined for R err] above, and wherein
the phenyl ring of each A substituent nay be optionally and independently
substituted at any position of the phenyl ring by 1 or 2 substituents Z

12
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wherein RS, R%, R'%, R, R'% R, R™ R'5, R'® and R! is each and independently as
defined for R1 above, and wherein the phenyl ring of each A substituent may be optionally
and independently substituted at any position of the phenyl ring by 1 or 2 substituents Z1
and Z* which are each and independently selected from hydrogen, CHs, —(CHj3)qCF3,

s halogen,—CONR®R’, —COOR6,—COR®, —(CHy)NR®R” —(CH,),CH3(CH,),SOR®,
—(CH,),SOR® and —(CH;),SO;NR®R” wherein R® and R” is each and independently as

defined for R1 above andris 0, 1, or2;

Q is C5-Cg hydroary! or heterohydroaromatic having 5 or 6 atoms selected from anyone of
20 G, S, Nand O; C5 -Cg cykloalkyl, or heterocycloalkyl having 5 or 6 atoms selected from



and Z[err] which are each and independently sel ected from hydrogen,

‘CH err] '9& rr])qCF[err]. 15 halogen, -CONRl err] R erpdyses7teebdslerr]., .
-CCR[erW?,-I?@l[Zferr])rNR[err]R[err], -(CHerr])rCHerr](CH err])rSOR[ err]
-(CH err])rSerr]Rerr] and -(CHer¥])rSOerr]NRerr]Rerr] wherein
Rlerr] and Rlerr] is each and i ndependently as defined for R err] above and
rris 0, 1, or 2; Qis (Jerr]-(err] hydroaryl or heterohydroaromatic having

5 or 6 at | d 20 C. S N o - |
vkl oal B PR o CiHE QAR SEFBLIRYE SRelb i opfiomliy s AEbEet bEa sPhBient o
98/ 2827 and 72 as defined above: PCT/ SE97/ 02050

anyone of C, N, Oand S, and where each Q may optionally be substituted by
a substituent Z[err] and Z[err] as defined above; B is a substituted or

unsubstp s RBsRORIVr ubsab3gieidRbEBE, Heterbat oA, BBiokfoniticdr '
het er ohydroaromati c noiety having from5 to 10 atons selected from any of

C, S, thetemehydroaspmatimmboleyy baving fraspR frokhatbmns selbesed fromembytnf A, SN aridl O,
O crbRpba PRI St 7 SASERT g ebRrAdy st fom
-(CH err])tN r r - err 54 err],

R er P ot 1 CRAMERS, iloeEh AN B B 1R Reng
-(CHerr])tSAOerg] NRLerr erg], erein errg and errk is each and

i (I’IGEI[DE tﬁ@ggmﬁbhkg[ﬁR%]e-oggwe@P@%qRS{ s{CH2)k OaR(]'grm(d; and Rlerr]
and Rlerr] is each_apnd indepg{ndent y as defined for R err] above. Wthin
tﬂe scopecm)csm?mgmﬂmnar and RS Ois phely aldRddpetddnkly aaaepmicdt R sal ts of
t he

10 above,andtis 0, 1,2 or 3; and

R* and R’ is each and independently as defined for R! above.

Within the scope of the invention are also pharmaceutically acceptable salts of the

15 compounds of the formula (I), as well as isomers, hydrates, isoforms and prodrugs thereof.

Preferred compounds according to the invention are compounds of the formula (I)

wherein

20 A is selected from

Rs Q 2 (l? 22 2
N Z N__fﬁ, K N Z
O



15 conmpounds of the fornmula (1), as well as isonmers, hydrates, isoforns
and prodrugs thereof. Preferred conpounds according to the invention are
conpouNdR98¥82The fornula (1) wherein 20 A is sel ected FFyﬁFWéqu%o‘ WO
98/ 28275 6 PCT/ SE97/ 02050 6
[err] 5 wherein

Rlerr], Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr],Rerr]and

Rlerr] is ea@ anghsi ndependently as defi nﬁge for R err] above, and wherein
t he phenyl rijpg each A substitue mayl e optignal ly and i ndependently
substityked gl _any posi £on of the pghenyi Q{i ng 1 or 2 substituents and
Z[err] I ch fare 'ea #Rd i ndepggident S from hydrogen, CHerr],

c .
-(CHerr])q err], gen, -CONRlerr] R err err],
-COR[err],-(CHerr] JAMRITSr]Rerr],-(CH err] rl(CHerr])rSOR err], 10
-(CHerr])rSAerr]R err] and--(CI—l[err])rqurr]NR[er,%(g[err] wherein R err]
and R err] is each and independently as defined for’ rr] above, and r is
0, 1, or 2; Qis selected from norpholine, piperidine and pyrrolidine; is

Rierr], err], and Rlerr] is each and independently selected from
hydrogenta branghed or straight Cerr]-Clerr] alkyl, Cerr]-Cerr]
cycl oal kyl, ]-Cerr] (al kyl-cycloal kyl) wherein alkyl is (JQerr]-(err]
al kyl @nd )

Z1

s wherein Rg, Rg, Rm, R1 ;,_ Rlz-, R13, RM, RIS, R16 and Rr7 is each and independently as
defined for R1 above, and wher.cin the phenyl ring of each A substituent may be optionally
and independently substituted at any position of the phenyl ring by 1 or 2 substituents Zl
and 22 which are each and independently selected from hydrogen, CH, —(CH)oCF3,
halogen, —CONR®R’, —COOR®, —COR®, —(CHy),NR®R” —(CH2),CH3(CH,),SOR®,

1 —(CH)SO,R® and —(CH,),S0,NR°R” wherein R® and R” is each and independently as

defined for R1 above, and ris 0, 1,or2;
Q is selected from morpholine, piperidine and pyrrolidine;

15 Rl, R4, and R5 is each and independeritly selected from hydrogen, a branched or straight
C1-C4 alkyl, C3-C5 cycloalkyl, C4-Cg (alkyl-cycloalkyl) wherein alkyl is C;-C alkyl and
cycloalkyl is C3-Cg cycloalkyl; Cg-Cj aryl; and heteroaryl having from 5 to 6 atoms
selected from any of C, S, N and O; and where the aryl or heteroaryl may optionally and

ind_ependently be substituted by 1 or 2 substituents independently selected from any of

2 hydrogen, CHz,—(CHy),CF3, halogen, —CONR’R*, —COOR®, —COR’,

—(CHy)NRR?, —(CHy),CH3(CH2)pSOR’R*, —(CH2),S0,R°, and



cyc’I oal kyl is Clerr]-Clerr] cycloalkyl; C[err]-Cferr] aryl; and heteroaryl
"having from5 to 6 atons selectedfromany of C S Na spojdshspher e the
aryl OW‘HgW@za%ryl may optionally and independently be ;Rggtltut ed by 1 or
2 substituents independently selected fromany of 20 hydrogen, CHerr],

-(CHerr])pCF[err], halogen,-CONR err]Rerr], --COOR[err],-COR[err],
-(CH[err])pNR[err]R[err],-(CH[err])pCH[err](CH[err])pSCR[err]R[err]

e OB 6 by ¥ 178 S8 g gl 8 7

each aqu qggpf ggntly as defined for R[err] above and p Is 0,1 or 2; Bis
sel ecte Pron1 enyl napht hyl , indolyl, benzofuranyl, dihydrobenzofuranyl,
5 benzoth|ophenyl pyrryl furanyl qU|noI|nyI |squ|noIinyI, cycl ohexyl ,
cycl ohexenyl , cyclopentyl cyclopentenyl indanyl i ndenyl ,

S R LIPS A R 1, 1
oo BRI T, ol B S IO

- - ( CH eyclbperisd, eyc:l]:lﬁ{nemy] ,mdimyl indenyl, tetrahy&ronaphthyl tetrEhylﬁoqmnyl _ _
g?%[lfarr])qcm[%qglwleﬂr}e &NSJI)R?LE%S]?” R[lerr er;] wherein g is O
" each optionally and independently substituted by 1 or 2 substituents indcpendently
selected from hydrogen, CHs, CF3, halogen, —(CH;)qCONR R ——(CHg)qNR R
6 —(CHz)qCOR®, —(CHp)qCO2R’, and —OR’,

wherein q is O or 1, and wherein R and R are as defined above;
R? and R? is each and independently hydrogen or methyl.

15 Especially preferred compounds according to the invention are compounds of the formula

() wherein

Alis

20

wherein R8 and R9 are both ethyl, and where the pheny! ring optionally and independently
may be substituted at any position of the phenyl ring by 1 or 2 substituents Z1 and Z2
which are each and independently selected from hydrogen, CHa, —(CH3)qCF3, halogen,
2 —CONR®R’,—COOR®, —COR®, —(CH2);NR°R” —(CHy);CH3(CH),SOR’, |
 —(CHy)SO2R® and —(CH,)SO,NR®R” wherein R® and R is each and independently as
defined for R above andris 0, 1, or 2; |



Rlerr] and Rlerr] is each and i ndependently hydrogen or nethyl. 15
Especially preferred conpounds according to the invention are conpounds of °
the for M@/ wherein Ais [err] 20 wherein R err] andyﬁf@ﬁ'ﬂmggoe bot h
ethyl, and where the phenyl ring optignally and i ndependently may be
substituted at any position of the phenyl ring by 1 or 2 substituents
Z[err] and Z[err] which are each and i ndependently sel ected from hydrogen,
CHerr], -(CHerr])gCF[err], hal ogen, 25 -CONR[err]Rerr], -COOR[err],
-COR[err],-(CHerr])rNRlerr]Rerr] -,-(CH err])rCH err](CH err])rSOR err],

-(CHerrj)rSgerr]Rerr] and-( err]) rrJNRerr] rr] wherein Rlerr]
and R eRr]s ﬁeéﬁc?éc*]FP‘&ﬁMd‘ioﬂﬁb n%tpﬁ"aélg%ﬁﬁg 2fﬁﬁ‘ﬁ'§$ﬂpr%ve and r is
0, 1, or 2; 28 .. .
pCT) SESTTOHmE S EeT b Brossylbe Beterossyl molsissheving g 5o  stoms
et hyl, 'Qﬁ}c‘i‘t{dr %g{:{[)gtrk,N-ﬁtgrr] -cyclopropyl, -CHerr]-aryl, or CHerr]-
heteroaryl, the heteroaryl noieties having from5 to 6 atonms sel ected from
any of C, S, Nand 0; 5
a B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohéxenyl, cyclopentyl,
cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, and indazolinyl, each optionally and
10 independently substituted by 1 or 2 substituents independently selected from
hydrogen, CHs, CF3, halogen, —(CHy)qCONRR*, —(CHg)NR°R*, —(CHz),COR’,
—(CHy)(CO;R’, and —OR’, wherein q is 0 or 1, and wherein R and R are as defined

above;
13 R2 and R3 is each and independently hydrogen or methyl.

The substituents A and B respectively, may optionally be substituted at any position of the

ring.

20

By “halogen” we mean chloro, fluoro, bromo and iodo.

By “aryl” we mean an aromatic ring having from 6 to 10 carbon atoms, such as phenyl and

-naphtyl.

By “heteroaryl” we mean an aromatic ring in which one or more of the from 5-10 atoms in

- the ring are elements other than carbon, such as N, S and O.

By “hydroaromatic” we mean a partly or fully saturated aromatic ring structure having 5-10

- 30 carbon atoms in the ring.



B is selected fromphenyl, naphthyl, indolyl, benzofuranyl,

di hydr ranyl, benzothiophenyl, furanyl, quinolinypeyisgemgsbse! i nyl,
cycl ohe&ﬁbﬁg@%l ohexenyl , cyclopentyl, cyclopentenyl, i nggnyF | ndenyl ,

t et r ahydr onapht hyl , tetrahydroqmrnﬂ,9tetrahydr0|squ|noI|nyI
tetrahydrofuranyl, and indazolinyl, each optionally and 10 independently
substituted by 1 or 2 substituents independently selected from hydrogen,
CH err], CF[err], halogen, -(CHerr])gqCONR err]Rerr],

-(CHerr])gNRerr]R err],-(CH err])gCOR err], -(CHerr])gCJerr]Rerr] ,
and - O “H&eroﬁ‘gtﬁbﬁ-bﬂlaﬂc" We Qnéah alpart®ék f&h?rsﬁhfhtéﬂ ﬁbﬁxbn@ﬂi?l%?r[é@d gl e as
defi ned "above; ep

Rl err]” and R efr] is each and en ently

hydr ogewhicli ofiebhimbre dffise SIDxtormsimthe ridg arecklé&inems pehet thde kyrbofipsnchps Nonal |y
be substituted at any position of the ring. 20 By "hal ogen” we nean chl oro,
fluoroS#ado and iodo. By "aryl" we nmean an aromatic ring having from6 to
10 car bon atons, such as phenyl and naphtyl. 25 By "heteroaryl"” we nean an
aroratic rlng in which one or nore of the from5-10 atons in the ring are

el-ement &?é *O@Qn&&xrceegouﬁdmtaéfd}&nuﬁ@mr@ch&& gﬁs i Mean
a partl urISI y saturated aromatic ring structurg % E‘%G%k car bon
at ons Ifnndtimﬂalr grogp and/or orientation. By “orientation” we mean_stercoisomers

diastereoisomers, regioisomers and enantiomers.

10 By “isoforms” we mean compounds of the formula (¥) which differ by their crystal lattice,

such as crystalline compound and amorphous compounds.

By “prodrug” we mean pharmacologically acceptable derivatives, e.g. esters and amides,

such that the resulting biotransformation product of the derivative is the active drug. The
15 reference by Goodman and Gilmans, The Pharmacological basis of Therapeutics, 8th ed.,

McGraw—Hill, Int. Ed. 1992, “Biotransformation of Drugs, p. 13-15, describing prodrugs

generally, is hereby incorporated.

20 The novel compounds of the present invention are useful in therapy, especially for the
treatment of various pain conditions such as chronic pain, acute pain, cancer pain, pain
caused by rheumatoid arthritis, migraine, visceral pain etc. This list should however not be

interpreted as exhaustive.

25 Compounds of the invention are useful as immunomodulators, especially for autoimmune
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

30  of opioid receptors is present or implicated in that paradigm. This may involve the use of



WD 98/ 28275

PCT/ SEQ7/ 02050 9 By "het erohydroaromatic" we nean a partlé/ or fully '
satur at WO 9BR8¥atic ring structure in which one or -nore FCYHRP8208 at ons i n
the ring are elenments other than carb@n, such as N, S and 0. 5 By "isoners”
we nean conpounds of the formula (1), which differ by the position of their
functional group and/or orientation. By "orientation" we nean

stereoi soners, diastereoisoners, regioisoners and enantioners. 10 By

"i sof oripgtopisellyiebellesorepienscf thg campornds ofithe igveptiomincdiagtiostie techyiquései r
crystal lattice, such as crystal.line conpound and phous conpounds. By
"prodrLP@‘dIWégWgéﬁplb??é‘P%%pﬁﬁpegfrWe%ﬁ‘?@ﬁ%‘f’g"ﬂ@?a{ﬁ{)i ves, e.g. esters and

am des, such that the resulting biotransformation product of the derivative
is the active drug. The 15 reference by Goodnan and G | nans, The

Phar maatdmgtivadt obasiisvention hrerapfil forabe tr8ithetthf, didvtoeaWebldstion, uinaryFd. 1992,
"Biotransformati on of Drugs, p. 13-15, describing prodrugs generally, is

her eby inerntinpmoeavasihus 2eentaf Hiénesgesetougbnivog nedems, vatiensgastseittestinglent i on ar e
useful jn therapy, . especiagll or, the treatpent of various pain conditions
such asdl'??ﬁé‘ﬁf'ri SEEBEFW,“@ abd g@“%ﬁ{dﬁ“"&‘a’t‘?ﬁt‘ﬁ“’@éﬁ treaippent of aicohol, nicotine,

opioid and other drug abuse and for disorders of the sympathetic nervous system for

example hypertension.

10 Compounds of the invention are useful as an analgesic 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 maintain the anaesthetic
state (eg. Amnesia, analgesia, muscle relaxation and sedation). Included in this
combination are inhaled anaesthetics, hypnotica, anxiolytics, neuromuscular blockers and

15 opioids.

The compounds of the present invention in isotopically labelled form are useful as a

diagnostic agent.

20 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
25 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.



caused by rheumatoid arthritis, mgraine, visceral pain etc. This list
-shoul d _however not be |nterpreted as exhausti ve. Cﬁﬁg@ ﬁmﬁa t he

i nvent iR 283%™ sef ul as i munonodul at ors, especi aI I y fo 1 mune

di seases, such as arthritis, for skimlgrafts organ transplants and siml.ar
surgi cal needs, for collagen diseases, various allergies, for use as
anti-tunour agents and anti viral agents. Conpounds of the invention are
useful in disease states where degeneratlon or dysfunction 30 of opioid

r ecept dMetheds of prenssationr i nplicated in that paradigm This may invol ve the
use of WO 98/ . . N .

b/ SESHP GYBREPILS o LIk BEReRLIVSPORJRRY BRIPFRPES 88 SoSTioedin 6 SAIBE of ¢ he
invention in diagnostic techniques and i magi ng applications such as
positron em ssion tonography (PET). Conpounds of the invention are useful
for the treatnent of diarrhoea, depression, urinary 5 incontinence, various
mental illnesses, cough, SCHEBM®cllema, various gastro-intestinal disorders,
spinal injury and drug addiction, including the treatnment of al cohol,
ni.eotine, opioid and other drug abuse and for disorders of the synpathetic
nervous system for exanple hypertension. 10 CbnpoundsApf t heni nventi on
are useful as anal gesi ¢ agent for use during general a esia and
noni t ored anaesf hesi a care. Conbi nations of agents with dif erSEE
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properties are often used to achieve a bal ance of effects needed to

mai ntain the anaesthetic state (eg. Amesia, anal gesia, mnmuscle relaxation
and sedaWOd8R827sncl'uded in this conmbination are inhal ed apeEstdIRbisws,
hypnotica, anxiolytics, neuronuscul ar \§l ockers and 15 opioids. The
conmpounds of the present invention in‘isotopically |abelled formare useful
as a diagnostic agent. 20 Also within the scope of the invention is the
use of any of the conpounds gggggﬁ@gg;to the formula (1) above, for the
manuf acture of a medi canent ~tY¥eat ment of any of the conditions

di scussed above. A further aspect of the invention is a nethod for the
treatnent of a subject suffering from25 -any of the conditions discussed
above, whereby an effective anmobunt of a compound according to the fornula
(1) above, is administered to a pati@ i pXeed of such treatnent. WO
98/ 28275 '
PCT/ SE97/ 02050 Met hods of preparation The conmpounds of the present

i nventi on may be prep%&ed as described jn the foIIomﬁng.BSCHENE | [err]
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15 As S_S’gv\n in SCHEME | & |Il: above, conmpounds of the formula (1) above,
may be P BT by dehydration of hydroxy conpounds (g) &CT(SEPTO20Erei n
Rlerr], Rerr], Rerr], Aand B are ag defined in fornula (1) above.
Subsequent dehydration of hydroxyl compounds (g) or (h), 5 wherein Rerr],
Rlerr], Rerr], Aand B are as defined in fornula (1), may be perforned

w t hout solvents or in a sol venSCHEME®9 water, alcohols, esters, HWPA,

di chl oronet hane, toluene, ethers, kétones, carboxylic acids or in a solvent
m xturenjny the presence of 1Bron’ﬁtedt or Lewi s acids such as sul phuric acid,
hydr ochl ori id, trifluo'?&aﬁef cid, apgi ni unR¥Ci ol ogjde, Znd [err]
or the lik i e Presen e@iall-i—&-ead—ades sm}h 3 [err]qerr],
Cr[err]derr], 1o Tiderr], WJe ~NPlerg] Qeerr] orOthe ®@r in the
presence of other dehydrating ggents such a [err], dinethyl
KHSO err], CuSOerr], phthalic anhydride or fhe |ike. The subs
Rlerr], Rerr] and R err] and the substre
as ‘defined above, may be nodified by netho nown in the art
exenplfied in the 15 literature, see e.qg. i
Mbdem Synt heti ¢ Reactions by House, whicK) af® well known to a 'person

skilled in the art, after or during the preparation oyfrom(g) and

(h).. As sho the route a of SCHEME L conpounds of formu (g), as
descri b&Raheye _~nay Ria E

! o g

o B
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B-M
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20 be obtained by a reaction between a ketone of fornula (c) wherein
Rerr], err] and Rlerr] are as defined in formula (1), ound of
fornul awER)[e"}m#?&ei n A and B are as defined in fornul a (If@%ﬁ%’@glgﬂg a
suitable group such as H, d, Br, I, 8Jerr]R or the |like The reaction may
be performed w thout solvents, or in an organic solvent such as THF, 25

tol uene, ethers, dinethylsulfoxide, or in solvent m xtures by treatnent

wi th an appropriate netal such as magnesium lithium zinc, copper, cerium
or the like, or by treatnent with a netal halide such as Sm[err],

s al ko HEMEER I hads: Forormiady of Haeff”erﬁlg@?;’a Sepgasie et * "
PCT/ SE : b [ t d B.
of corrpqt%g ((E]’)q),ﬁ %ﬂggﬁ&%@h&g?ﬂ% 'rehrlr%g?lf?e’ , 'E?Q r’rlal% lﬁgg? @%gav\gn? ?2

the artdefiabd o férmudal () RBovd) SubsaRBANEIhytitation 0f dglitoRPEcddbdEas (3) or @Yyanced
Organi c Chem sijr 2 4@1 Ed, Johnaﬁvl ey & Sons, %92)? 5 Corrpo&%)ds g?
or mul avkegindil Ko)Rmé a9 B nres defied infoamiukeo (T, may bppepianeell Bithowt hods
knewn in the art (March, %A Advaqueyg Organi c._Chem stry, 4th Ed, John W ey
& Sons,SoIXGYL)Or Ip2 SQLYRRNG SHGR 3SoHRtEr. °§C?‘EWE~ HMP 4 el oromethanes luerea (h) |
as descyl, e . . he oht aj . ' ket one of
For mu e, kBB Pcorl i heilFord £4c1GEhe Mot Syt BRARL G HBalorl &

. Lewis acids such as sulphuric acid, hydrochloric acid, trifluoroacetic acid, aluminium

i

trichloride, ZnCl2 or the like, or in the presence of metallic oxides such as AlpO3, Cr203,
10 TiO2, WO3, P20s5 or the like, or in the presence of other dehydrating agents such as I,
dimethyl sulfoxide, KHSO4, CuSO4, phthalic anhydride or the like.

The substituents R1, R” and R3 and the substituents on A and B of compound (I), as
defined above, may be modified by methods known in the art and exemplfied in the

15 literature, see e.g. Protecting groups by Green, or Modern Synthetic Reactions by House,
which are well known to a person skilled in the art, after or during the preparation of (I)
from (g) and (h).

As shown the route a of SCHEME I, compounds of formula (g), as described above, may
20 be obtained by a reaction between a ketone of formula (c) wherein R1, R2 and .R3 are as
defined in formula (I), and a compound of formula (e¢) wherein A and B are as defined in

formula (I), and X is a suitable group such as H, Cl, Br, I, OSO2R or the like

The reaction may be performed without solvents, or in an organic solvent such as THF,

25 toluene, ethers, dimethylsulfoxide, or in solvent mixtures by treatment with an appropriate
metal such as magnesium, lithium, zinc, copper, cerium or the like, or by treatment with a
metal halide such as Smip, CrCl7 or the like, or by treatrnent with an organometallic agents
such as alkylmagnesium halides, alkyllithium or the like.



are as defined in formula (1), and an organonetallic reagent of fornmula (i)
wherein Ais as defined in fornmula (1), and Mis an appro ri'ag etal group
such asv@a8@®R3f um |ithium zinc, copper, ceriumor the q(ﬁ*@g /%’?ggreact i on
may be performed wi thout solvents, ofgin an organic solvent such as THF,
tol uene, ethers, dinethylsulfoxide, or in solvent mxtures. As shown in
route ¢ of SCHEME Il, conpounds of formula (h) may al so be obtai ned by
reactions gnong a car bonyl conmpound of formula (1), wherein Rerr], Rerr]
and R} &k, R amnd R astethiersabistitvertoomal and B)of campodnds(gh s aipfinababoae emhgavi ng
group such as d, Br, OH OR SR NR2, N(OR )R or the like, and

or ganorpetmbdified.r ea gsthods dnoworimthe agt pftehar Giding Wieeprganometaldic raantioBs ar e as

defined, jn fornyla (I and i s _an roprigte al up such as
magnesi Mﬁ‘"’hlv ?‘t gy\fﬁﬁcgébﬁi‘fm‘é ff@?‘f’%‘ﬁﬁg’rﬁ%&‘ l‘?‘ﬁfé’ i908s, 1$h§)'r eactions may be
performed w thout solvents or in solvents such as THF, toluene, ethers,

di net hyl formam de, di oxane, dinethylsulfoxide, or in solvent mxtures. 25

Rl ekr ] Cofipihlls §Mriar(E) andre) inag be dbmiriekdian} Svaambld, Gifefir& by gRRENds (h),
as-defined above, may be nodified, by nethods knom/n in the art and

exenpl knewniim thdert|(Masehatlurddvagesd @rganieChemestiyng didoupbn BYileyr &eBonspr

Moder n gg theti c Reactions by House, which are well known to a person
skilled ‘the art, after or during the organonetallic reactions. WO
98/ 28275 : PCT/ USE97/ 02050

17
As shown in route b of SCHEME II, compounds of formula (h), as described above, may

10 be obtained by a reaction between a ketone of formula (i) wherein Rl 'Rz and R3, and B
are as defined in formula (I), and an organometallic reagent of formula (j) wherein A is as
defined in formula (I), and M is an appropriate metal group such as magnesium, lithium,
zinc, copper, cerium or the like. The reaction may be performed without solvents, or in an
organic solvent such as THF, toluene, ethers, dimethylsulfoxide, or in solvent mixtures.

15 _

As shown in route ¢ of SCHEME I, compounds of formula (h) may also be obtained by
reactions among a carbonyl compound of formula (I), wherein RI, R2 and R3 are as
defined in formula (I), and X is an appropriate leaving group such as Cl, Br, OH, OR, SR,
NR2, N(OR")R or the like, and organometallic reagents of formula (j) and (k), wherein A

20 and B are as defined in formula (I), and M is an appropriate metal group such as
magnesium, lithium, zinc, copper, cerium or the like. The reactions may be performed
without solvents or in solvents such as THF, toluene, ethers, dimethyl formamide, dioxane,

dimethylsulfoxide, or in solvent mixtures.

s Rl R2 and R3 and the substituents on A and B of compounds (h), as defined above, may
be modified, by methods known in the art and exemplfied in the literature, see e.g.
Protecting groups by Green, or Modern Synthetic Reactions by House, which are well

known to a person skilled in the art, after or during the organometallic reactions.



Compounds of formula (i), (j), (k) and (1) may be comrercially avail abl e,
or prepared by nethods known in the art (March, J., Advanced O I C
Cheni stWQ 982875 Ed, John Wley & Sons, 1992). 5 As shownr i %‘Eﬁg@ 111
above, compounds of the fornmula (1) alypove, nay be obtained fromthe Suzuki
coupling of vinylic halide (o) (X= Br,1) with a boronic acid, boronate
ester (p), in the presence of a base such as Na[err]CJerr], Klerr]CJerr],
KlerrJ]P err], triethylam ne, CsF, NaOH or al koxi des and paI | adi um cat al yst
such asCQmPlh&)dAPﬁfoan&a( 6} lﬁjérﬁcyaw(éhmmémnm)xmq@y avaglable, onprbparedby h PPh3;

(PP brAPSRpR Racpitin o A (Ieich: &1 AQUPRREATE Hie CHATITEDAA o) obm M1 1)

chl or| Pﬁé zdl um acet at e Bi s(acetonitrile)palladiunm(ll) chloride,

di chl or o(nf I s(di phenyl phosphi no)ferrocene] palladiun{ll) and pall adi um
acetate-tri (O tolyl)phosphine, wherein Rlerr], Rerr], Rerr], Aand B are
as defined in formula (1) above. The Suzuki coupling may be perfornmed in

t ol seneAs %Wné@ﬁm Hhbahoyve omponhiirof the fermmils(I) ebdver may bebbiained i n a
solvent_ m xtu

(1) andwmfie il falRPE of P lie St b?%ﬁr&b‘“%& 4%3@%39%3{»&353%&'”2 I §§1”FLZ
dgfl ney§£e§ @b ﬁt@?r?@&@oﬁf%ﬁsu@f@)@% r3] f ﬂba)&e@ %prepar ed

fromtmamﬁ%@ml@mdééaadpﬂmmeamfysmhm ePHBsJyb@nd B( OR)[err] where R=Me or
Et, and Mis an appropriate netal group such as lithiumor magnesiumor the

i ke. @aﬁdchmdﬂxdﬂma@mm)&i(@p)’dmaaéos with BRh;BA(IT) epedies rhay alsd be @sed and Z

:;] gl k%rﬂ)aﬁ%@&:%tﬂ? Sling: H’&%S‘&H&l(g BBN) may be prepared fromthe reaction of

1,4-B1s(dlphcnylphosphmobutane)palladium(II) chloride, Palladium acetate,
Bis(acetonitrile)palladium(II) chloride, dichloro{1,1’-bis(diphenylphosphino)ferrocene]
palladium(Il) and palladium acetate-tri(O-tolyl)phosphine, wherein R', R%, R?, A and B are
as defined in formula (I) above. The Suzuki coupling may be performed in toluene,

15 Xxylene, anisole, DMF, THEF, alcohols, ethers, water or in a solvent mixture.

Compounds or formula (p), where B is as defined in formula (I) and Z is B(OH), may be
commercially available or prepared from the hydrolysis of a boronate ester. Compounds or
| formula (p), where B is as defined in formula (I) and Z is B(OR), (R=Me, Et), may be
20  prepared from the reaction of a compound of formula B-M and B(OR); where R=Me or Et,
and M is an appropriate metal group such as lithium or magnesium or the like.
Compounds of formula (p) where B is as defined in formula (I) and Z is 9-
borabicyclo[3.3.1]nonane (9-BBN) may be prepared from the reaction of an alk-1-yne with

borabicyclof3.3.1]nonane.

The substituents R', R?, R*and the substituents on A and B-.of compound (I) as defined
above, may be modified by methods known in the art and exemplified in the literature, see
e.g. Protecting groups by Green or Modern Synthetic Reactions by House, which are well
known to a person skilled in the art, after or‘during the preparation of (I) from (o) and (p).

30



bor abi cycl o[ 3. 3. 1) nonane. 25 The substituents R err], Rerr], Rerr] and
the substituents on A and B of conpound (T) as defined above, nay be
nodi f i eWio98i82Msods known in the art and exenplified in t?@“ﬁﬁ"@?éﬁ”ur'e, see
e.g. Protecting groups by Geen or I\/bllq;ern Synt heti c Reactions by House,
which are well known to a person skilled in the art, after or during the
preparation of (I) from (o) and (p). 30 WO 98/ 28275

PCT/ SE97/ 02050 18 As shown in SCHEME |11, conpounds offornmula (o) wherein X

i's Br OAs khowfbit SCHENEDHI, edmboaistdfdoradl® (s vetickain Xoio Brek I, thabé on of an
al kene of formula (n) wherein Rlerr], Rerr], Rerr] and A are asg dzefi ned
i n f or npreparéd fromTthe halogenption ehd pliminatipn op an alkeneeef formula {ml whereinRUcR™, as

di chl t hane, I f b t hl ori de, di ¢chl th ,

oL ol o g R R L RSl achl or e, dLEm ot ool baney or
sub seq%% ﬁ%l:}lcmog&h%tﬁgnes EfﬁBrdférrﬁ‘, ltbt? ridd cﬁaﬁ’l%o‘éﬁﬁhe,%‘f% otf5ac ter_,

al cohol’s, , or ethers using a base such as sodi um hydroxi de,” pot assi um

hy droXi tkéhg Bleahlapblogthelesiodide ab hmgmﬁaﬁiagm Abe §%&Eﬁ}xghﬂel§ﬁ]ﬂ5ﬁ@ Sikp .
y be

compounds of fornmula (n), as described above, ma prepared fromthe
W ttig is ecaniplished inza sodtephsuchfas feateruslaolialy, DME coreetiiRrensilg a Basersugh and R[ err]

are as : . . . .
sodium hydroxide, potassium hydroxide, metal alkoxides, or triethylamine.

As shown in SCHEME III, compounds of formula (n), as described above, may be

10 prepared from the Wittig reaction of a ketone of formula (c), where R', R ahd R® are as
defined in formula (I), and a reagent of formula (m) where A is as defined in formula (I)
and Y is an appropriate phosphonate or phosphonium salt. The Wittig reaction may be
carried out under a variety of conditions known in the art and exemplified in the literature
(March, J., Advanced Organic Chemistry, 4" Ed., John Wiley & Sons, 1992).

15 _
Reagents of formula (c) and (m) may be commercially available, or prepared by methods
known in the art (March, J., Advanced Organic Chemistry, 4t Ed., John Wiley & Sons,
1992).

20  As shown in SCHEME IV above, compounds of formula (u) may be obtained by
dehydration of hydroxy compound (t) wherein R',R*>,R*> R'2,R" and B are as defined
above. Dehydration step may be performed without solvent or in a solvent such as water,
alcohols, esters, HMPA, dichloromethane, toluene, ethers, ketones, carboxylic acids, orin a
solvent mixture in the presence of Bronstedt or Lewis acids such as sulfuric acid,

25 hydrochloric acid, trifluoroacetic acid, aluminium trichloride, ZnC, or the like, or in the
présence of metallic oxides such as A1,0;3, Cry03, TiO,, W03, P,Os or the like, or in the
presence of other dehydrating agents such as L, dimethylsulfoxide, KHSO4, CuSos,
phthalic anhydride or the like. '



defined in fornmula (1), and a reagent of fornmula (m where A is as defined
in forr nd Y is an appropriate phosphonate or phqiﬂlgﬁy.,' alt. The
thig%‘ggﬂ%ﬁémy be carried out under a variety of con |t|on)§l ?mvvn in
the art and exenplified in the literaf%re (March, J., Advanced O ganic
Chem stry, 4th Ed., John Wley & Sons, 1992). 15 Reagents of formula (c)
and (m) may be commercially avail able, or prepared by nethods known in the
art (Ma Adv gy John Wley & Sons,

|

h, J.. d i i , 4th Ed.,
2002y e sylistitueninit TR e vBO e SHSURen S of GOmRGHSH (] 6 GRfingd Ahgve B3Y be

obt ai ne | r : . kel

Rerr], gfgfyro rd#? %[ylg{%éhﬁﬁseﬁc]wng%&g ‘éx%%ggg’g&g‘g‘%ﬁdéa a%@%&%e%?& i®ation st ep
may be W&tfe@mge@mu{;& B9 Gredi by Blotey Synthetic Reh¥ioHs by Hdus@Swiyeh 8fe wél] cohol s,
esters, HWPA, dichloronethane, toluene, ethers, ketones, carboxylic acids,
or in aksoWwéana person skibed in thdact,aftes endwring thBipespatationh of (u)lfeovh §t)aci ds such as
sul furic acid, 25 hydrochloric acid, trifluoroacetic acid, alumnnium
trichloride, ZnC[err], or the like, or in the presence of netallic oxides

The I s spiwh i SEREMETY 8V, £ 8bbtnas b Rorghdd (o %% Seobtaidegdfid sl T o) "
di met hW:&H%&ﬁP&i Sewhéeiad 't &3 RCuSE[Birelas dehbéPAtcve aSRY AkyERicAreddiSn! | ke.
WO 98/ 2827 PCT/ SEQ7/ 02050

with alkyl halide such as Mel in presence of a base such as sodium hydroxide and a phase

transfer agent such as BuuNHSO,. Compounds of formula (s) may be prepared by a

10 reaction between a ketone of formula (r) wherein R',R%R® R are as defined above and an
organometallic reagent of formula (k) wherein B is defined in formula (I) and M is an
appropriate metal group such as magnesium, lithium, zinc, copper, cerium, or the like. The
reaction may be performed without solvent or in solvents such as THF, toluene, ethers,
dimethylfonﬁamide, dioxane, dimethylsufoxide, or in solvent mixtures.

15
The substituents R',Rz,R3 RBof compound (s) as defined above may be modified by
methods known in fhe art and exemplified in the literature, see e. g. Protecting Groups by
Green, or Modern Synthetic Reactions by House, which are well known to a person skilled
in the art, after or during the preparation of (s) from (r) and (k).

20
As shown in SCHEME 1V, a compound of formula (r) may be obtained by reactions among
a carbonyl compound of formula (1) wherein R!, R? and R3 are as defined in formula (I) and
X is an appropriate leaving group such as Cl, Br, OH, OR, SR, NR;, N(ORYR or the like

- and organometallic reagent obtained by first base treatment such as NaH on compound (q)

25 wherein R" is as defined above followed by subsequent transmetallation using alkyl
lithium such as Buli. The reaction may be performed in solvents such as THF, toluene,
ethers, dimethylformarfxidc, dioxane, or in solvent mixtures. The substituents R',R%R>,R"
of compound (r) as defined above may be modified by methods known in the art and

exemplified in the literature, see e.g. Protecting Groups by Green, or Modern Synthetic



19 The substituents R err],Rerr] and Rlerr] and the substituent B of
conpound (u), as -defined above may be nodified by nethods known in the art
and excWMR 98288 in the literature, see e.g. Protecting CPEUFEIHPO% een, or
Modern Synthetic Reactions by House, ich are well known to a person
skilled in the art, after or during the preparation of (u) from(t). As
shown in SCHEME |V above, conpounds of fornula (t) may be obtained from
conmpound (s) wherein Rerr],Rerr],Rerr],Rerr] and B are as defined above
usi ng aRéactiats nHoeses vhivh aé whll &hbwh to hpbiseiesialedinahe Mg afief oPaRiRNEE Of a
base such as sodi um hydroxi de and a phase transfer agent such as

Bu[ er r | pEseptEen of (Ndserpd@ansd B formula (s) may be prepared by a 10
reaction between a ketone of forrmula (r) wherein

Rlerr], Rerr],Rerr],Rerr] are as defined above and an organonetal lic

r eagent W caikoe i i j i 0 | & ,(] nd M.i,s an
appr op r.?ﬁ%hgfvﬂ{r;é E{}ﬂ grou pws] Eéﬁ’bg‘é‘%ﬁa"g rﬁ%ﬁdlﬂw Idlla&hqeuorr%%ul%dnécy, z)icg gaﬁlﬁg Of 4 eri um

or tshe ibddapilinEhsingentier suylambydhide eichRhIBEde M hh6ishnie bNEMAsulK 24 N SOl vent s
such as_THF, toluene, ethers, di3rret hyl f or mam de, di oxane, di et hyl suf oxi de,
or in ghchlengmethageudbe subsEtueneR S of soinpoend @) iR asrdefinéd abovk, Rl err], Rlerr] of
conpound (s) as defined above may be nodified by nethods known in the art
and exenplified in the literature, see e.g. Protecting Goups by Geen, or
Mbder n 1 I RN& ' I a.person

‘sKi l egﬁéghﬁgbgr‘@ﬁgﬂ er g'l'rq% ur#?ltgor% ﬁ%}h‘g?gg‘% é)%nfogww;)é’?af%@( r) and
(k). 2Gvhieh aBamontd be costrddd ds\imiting ciglavéitionlin bwy Way.a (r) may be obtai ned by
reacti ons anong



a carbonyl conpound of forrmula (1) wherein Rerr], Rerr] and Rerr] are as
deflned la (1) and X is an approprlateleawng O E s d,
W&WNR[err] N(OR[err])R or the |like ahd organdme aﬁblgil reagent
obt ai ned by first base treatnent suclzias NaH on conpound (q) 25 wherein
Rlerr] is as defined above foll owed by subsequent transnetallation using
al kyl T'ithiumsuch as Buli. The reaction may be performed in solvents such
as THF, toluene, ethers, dinethylformam de, dioxane, or in solvent
m xtures. The substltuents Rerr],Rerr],Rerr],Rerr] of conmpound (r) as
defined above m be pgi fied by ne I [ the art_and exenplified
in t he A)@thetic scheme tor the preparal HAgEY AAERS Modern Synthetic
WO 98/ 3 7/ 02050
20 Reac ons c}—ﬁo fExam l=isclﬁ7 e PA’,SP?“"% b% fou?wmé theeprrg((:)ertl1 =k %lélo o he art,
after gch%5|1m1Me preparatlon of (r) from(q) and (1). As shown in SCHEME
'V, compounds of formuladfemeay be obtained by acylation of 4- 5
i odoani | i ne using either "acylanhydride or acylchloride in an organic
sol-vent such as dichloromethane. The subsfituent Rierr] of nmpound (q) is
as defined above. The invent Mﬁ wi |l now BPe described in nore detail by way
of the follow ng Exarrpl |ch ar g constru ,@tztl ng the

| nvent| OmogEtany VVay Me 0
h 1.Boc20 o +Bull >

2. Me(MeO)NH N

i-PrMgCi N
H oc : |
(1) o Boc
(2) 3)
0 O
NEt, | NEL,
Ar ' TEA *) Ar
ArL'é OH
\ \
Boc H
Ar= 1-naphthyl, (4); Ar= Phenyl, (6) Example 1
Ar= 2,6-dimethylphenyl, (5) Ar= 1-naphthyl, (7) Example 2
Ar=2,6-dimethylphenyl, (8) Example 3
o
NEt,
Ar
x5 |

N Ar= Ph, R= PhCH2, (10) Example 5
1 Ar= Ph, R= cyclopropylmethyl, (12} Example 7
R Ar= Ph, R= 2,3-epoxylpropyl, (11) Example 6

p Ar= t-naphthyl, R=allyl, (3) Example 4



WD 98/ 28275

PCT/ SEQ7/ Q2050 21 A) Synthetic schenme for the preparati onpounds’
of Exa'r?ﬁ?é'gnsf:"si The conpounds of Exanples 1-7 were prep%%érzg%lg/gfogfl oW ng
the procedure as is shown in Schene 4z bel ow. Schene 1 [err] WD 98/ 28275
PCT/ SE97/ 02050 22 (i) Preparation of N-t-Butoxyl carbonyl

N - net hyl - N - net hoxyl -i soni pecotam de (conpound 2) 5 A m xture of ethyl

i soni pecotate (conmpound 1) (4.71 g, 30.0 mmol ), di-tert-butyl dicarbonate
(6.55 g, 30.0 mol) and Na[err]CJerr] (4.77 g, 45 mmol) in H20- THF (90/ 10
m.) was, refI uxed for 2h. The reactlon mxt,ure was .extracted with ethyl

acet at &) rem f By gyl hoxyldsonipecotamidey j ed over

MySO4. Rem)vaI(12 f solvents gave N-t- but oxyI car bonyI et hyI | soni pecot at e
(7.67 éﬁg_l_j

s A mixture of ethyl isonipecotate (compound 1) (4.71 g, 30.0 mmol), di-tert-butyl

- dicarbonate (6.55 g, 30.0 mmol) and Na,CO, (4.77 g, 45 mmol) in H,O-THF (90/10 mL)
was refluxed for 2h. The reaction mixture was extracted with ethyl acetate (150 mL). The
organic layer was washed with brine, dried over MgSQ,. Removal of solvents gave N-t-
butoxylcarbonyl ethy! isonipecotate (7.67 g):

10 |
~ 8y (400 MHz, CDCl3) 1.25 (t, J=7.2 Hz, 3H), 1.45 (s, 9H), 1.62 (m, 2H), 1.87 (m, 2H),

2.43 (m, 1H), 2.84 (m, 2H), 4.02 (m, 2H), 4.13 (q, J=7.2 Hz, 2H); 8¢.;3 (100 MHz, CDCl,)
5: 14.0, 27.8, 28.2, 40.9, 42.9, 60.2, 79.2, 154 4, 174.2.

15 The above N-t-butoxylcarbony! ethyl isonipecotate was dissolved in dry THF (60 mL) and
mixed with NHMe(OMe) HCI (4.39 g, 45.0 mmol). The mixture was treated with i-
PrMgCl (2.0 M in THF, 45 ml, 90 mmol) at -20 C and the resulting solution was stirred for
1 hr at -5 °C and then quenched with aqueous NH,Cl solution and extracted with ethyl
acetate (2 x 100 mL). The combined organic layers were washed with brine, dried over

20  MgSO,. Removal of solvents gave N-t-butoxylcarbonyl N’-methyl-N’-methoxyl-
isonipecotamide (compound 2) (8.0 g, 98%):

9y (400 MHz, CDCly) 1.30 (s, 9H), 1.54 (m, 4H), 2.65 (m, 3H), 3.02 (s, 3H), 3.56 (s, 3H),
3.99 (brs, 2H); ¢.43 (100 MHz, CDCl3) &: 27.7, 28.1, 32.0, 37.8, 43.1, 61.3, 79.1, 154 .4,
s 176.0.



10 [err]H (400 MHz, CDCl[err]) 1.25 (t, J=7.2 Hz, 3H), 1.45 (s, 9H), 1.62
(m 2H m 2H), 2.43 (m 1H), 2.84 (m 2H), 4.02 wd 13 (0,
J=7.2 wojgf%”g[err]c-ls (100 Mz, CDA [err]) [err]: 14. gﬁ‘m&w’o %

40.9, 42.9, 60.2, 79.2, 154.4, 174.2.2315 The above N-t-butoxyl car bonyl

et hyl isoni pecot ate was di ssol ved in dry THP (60 nL) and m xed with
NHVe(Owe) HCI (4.39 g, 45.0 mol ). The m xture was treated with i- Priwd
(2.0 Min THF, 45 ml, 90 rrm)l) at -20 Candtheresultlng sol uti on was

sti r r ediip Breperationof 4-(4 : arpineearbenylbgnzaylNitous NH err] d sol ution
and extract FI‘d W|t (2 X 100 nL). The conbi ned organic |ayers
wer e WaShe- e F—over 20 MyS( err]. Renoval of solvents gave
N-t - but oxyl car bonyl N - rret hyI N - met hoxyl - i soni pecot anm de (conpound 2)
(8.0 g, 98%: [err]H (400 MHz, CDCl[err]) 1.30 (s, 9H), 1.54 (m 4H), 2.65
(m 3HTo 3sélatiés of $ihdo-N N'}ﬁxeﬂs_ylbéi@nud& (999(ghB6.0 rﬂidbl) ahd! rDMEB[L\E(G 196 g, 100 MHz,
CDCl [err]) [err]: 27.7, 28.1, 0, 37.8, 43.1, 61.3, 1, 154.4, 25
176.50. 600m@3m71§-ﬂ= (60 mL) was added t-butylhtlruum (350mL 17M 600mmol) at

PCT/ SE9

4- (4" -N7< ﬁﬁo‘g&%{zﬁ@ i '8@5@581%%%88}43337{’5"%11\1 “IetheRYhitonRsSA it er i di ne

(compoypgdddund 2) (8.0 g, 29.4 mmol) in THF (10 mL) was dropwise added. The reaction

mixture was warmed to r.t. and then quenched with aqueous NH,Cl solution, neutralized

~ with hydrochloric acid (concentrated, 20 mL) at°C, and ex_tracted with ethyl acetate (2 x
10 100mL). The combined organic layers were washed with brine, dried over MgSQ,.
Removal of solvents gave a crude product, which was purified by silica gel column eluting
- with MeOH-CH,Cl, (2 : 98) to provide 4-(4’-N’,N’-diethylaminocarbonylbenzoyl)-N-t-
butoxylcarbonylpiperidine (compound 3) (3.15 g, 28 %):

15 8y (400 MHz, CDCls) 1.08 (brs, 3H), 1.23 (brs, 3H), 1.43 (s, SH), 1.61 (m, 2H), 1.80 (m,
2H), 2.89 (m, 2H), 3.20 (brs, 2H), 3.40 (m, 1H), 3.53 (brs, 2H), 4.11 (brs, 2H), 7.44 (d,
J=8.0 Hz, 2H), 7.94 (d, J=8.0 Hz, 2H).

20 methyD)-N.N-diethylbenzamide (compound 4)

To a solution of 1-bromonaphthalene (0.52 g, 2.5 mmol) in dry THF (10 mL) was added n-
butyllithium (1.1 mL, 2.5 M, 2.75 mmol) at -78 °C. After 30 min, 4-(4’-N’,)N'-
diethylaminocarbonylbenzoyl)-N-t-butoxylcarbonylpiperidine (compound 3) (776 mg, 2.0

2s  mmol) in THF (2 mL) was dropwise added. The reaction mixture was warmed to r.t. and
thén quenched with aqueous NH,Cl solution, and extracted with ethyl acetate (2 X 50 mL).
The combined organic 1éyers were washed with brine, dried over MgSO,. Removal of
solvents gave a crude product, which was purified by silica gel column eluting with
MeOH-CH,Cl, (0.5 : 99.5 = 5 : 95) to provide 4-(c-hydroxyl-o-(4-N-t-



To a solution of 4-iodo-N, N-diethyl benzam de (9.09 g, 30.0 nmol) and TMEDA
(6.96 g, 5 60.0 mmol) in dry THF (60 nmL.) was added t-butyllithium (35.0 ’
m., 1. 7W@%82% mol j at -78 [err]C. After 30 nin,- N-t- bECERFP ROy
N - met hyl - N - met hoxyl - i soni pecot am dey( conpound 2) (8.0 g, 29.4 mmol) in
THF (10 nL) was dropw se added. The reaction mxture was warned to r.t. and
t hen quenched with aqueous NH err]d solution, neutralized with

hydrochl oric acid (concentrated, 20 nmiL) at [err]C and extracted with ethyl
acet at ebigxyicatbo eridinyl b 1 aRphihgE e g N N-distiglbsnmaiice ompotndia) h

brine, dried over SO err]. Renoval of solvents gave a crude product,

whi ch W@é0mg,i7#i%x by silica gel colum eluting with MO+ CH err]d [err]

(2: 98) to provide 4-(4'-N ,N -diethyl am nocarbonyl benzoyl )-N-t -

but oxyl car bonyl pi peri di ne (conpound 3) (3.15 g, 28 %: 15 [err]H (400 Mz,

CDdl 1.23 (brs, 3H), 1.43 , 9H), 1.61 2H), 1.80
(m E%Hé%c}%%@@z@)]{ %9’20 (brs( r2IS:|) |?:')40 (m (1IS:|) |?:')53 (brs(mZH)!-')4. 11
(brss 2§, (Ii‘sx?fén{‘ct’,ztoi-@@ 1885, 26R6, 142941289, 11608. 0 Hz, 2H). (iii)

Preparation o
4- (a- HyAnahGalodafot €5 i pN16ut. HGOHRE): Koy ilpi HeV.BAj Nys. 33a (1- napht hyl)- 20

T br ormoEaRgR: e Hog 6b Ny 5261 B RNz, Cali 18 o S lsersaaboa n-
2“234" ! ',\f i‘%‘f%‘s((ﬁx Al 0% an, T, 3663 BHS)! 2.7 b0rs, 280 G5.18\cE 20803 2b Rors,
di et hyl 2H, a00qbROZN), belrmznso JmNFHD), bwscwlsm,ramwrplmr S4i; tedocmMeound 3) (776

, 2.0 25 mml% in THF n.) was dropw se added. The reaction m xture

ngy
was inar@edld &: 12.8,. 14ahd@7tl 7}2 433 RS 4qTRSLRD.AHRE L 124.951@5¢% i on, and

ashod 1otk B8Pk iBRd. e Ry dolss Rolis it Sa TR 5 %“,99?-5-0 ayers vere

(iv) Preparation of 4-(o-Hydroxyl-0-(4-N-t-butoxylcarbonylpiperidiny)-2,6-

dimethylbenzyl)-N.N-diethylbenzamide (compound 5

15

Method as described for compund 4, except using 2-bromo-m-xylene; (749 mg, 76 %):

m.p. 92-96 °C (CH,CL);
Vanx (KBr) e 3451, 2970, 1690, 1631, 1425, 1165;
20  Anal.Caled.for C3HiN,O, . 0.50H,0: C, 71.54; H, 8.61; N, 5.56.
Found: C, 71.70; H, 8.34; N, 5.62; 8y (400 MHz, CDCly) 1.10 (brs, 3H), 1.21 (brs, 3H),
1.32 (m, 2H), 1.43 (s, 9H), 1.69 (m, 1H), 1.77 (m, 1H), 2.32 (s, 6H), 2.47 (s, 1H), 2.75 (m,
3H), 3.25 (brs, 2H), 3.51 (brs, 2H), 4.13 (brs, 2H), 6.91 (m, 2H), 7.00 (m, 1H), 7.26 (d,
J=8.4 Hz, 2H), 7.39 (d, J=8.4 Hz, 2H); 8¢.13 (100 MHz, CDCl) &: 12.6, 14.0, 25.0, 27.7,
35 28.2,39.1,42.9,43.1, 44.4, 53.3,79.1, 83.0, 125.8, 126.3, 127.2, 131.2, 135.3, 136.7,
142.9, 147.8, 154.5, 170.7.



sol vents gave a crude product, which was purified by silica gel colum
eluting with MeOH-CH err]dJerr] (0.5: 99.5 -> 5: 95) to '

4-(a- h%p@mzva (4-N-t- WD 98/ 28275 _ pBERK 050

PCT/ SE97/ 02050 24 25

but oxyl car bonyl pi peri di nyl ) -a- (1- napht hyl ) -net hyl ) - N, N-di et hyl benzar ni de
(compound 4), (760.ng, 74 %9: mp. 121-124[err]C (CH2C12); 5 V[err] (KBr)
cnferr] 3402, 2960, 1685, 1626, 1425, 1283, 1160; Anal. Cal cd.for

Clerr] HEX &Mﬂ; ir]gerr] O. 50H[err]OC 73.1 1; H 7.86; N, 5.33. Found:
C 72.86; H _7.64; N, 5.26; [herr]H (400 VHz CDC13) 1.03 (brs, 3H), 1.16
(bI’S Hepars fN : la en olﬁu idin-d-ylidene-gretirly-benze mige 75 (bI’S, 2|_|),
3.15 (brs 63 42 (brs, 2H), 4.10 (brs, 2H), 7.10-7.50 (m 7H), 7.75 (m
3H), 8.@@?%"2@;1%0 [err]C[err] (100 MHz, 10 CDC13) 8: 12.8, 14.1, 27.1,
27.2, 28.4, 39.2, 43.3, 45.4, 79.3, 80.4, 124.1, 124.9, 125.2, 125.3,
126.0, 127.3, 128.8, 129.2, 131.4, 135.0, 135.2, 139.4, 146.5, 154.6,
171.50. Td ¥ joliepaf 4{a-bydokyl-o-(4-N-t-butoxylcarbonylpiperidinyl)-benzyl)-N,N-

4-.Ca- Hydr oxyl - a- (4- N-t - but oxvl carbonyl pi peridinyl)-2. 6-

di rret hyilﬁbnéwmui@ A33tmegs 1 24bmmob) igairy & e(119 mb)wwachbddescru bed for

conpung fdlbor%ége% C acydS 18% mL)b t?'rp)'l‘he re <|:t1eor}1 ﬂnx(an%?vagghrre(? for 16 hatr.t., and

then condensed. The residue was dissolved in AcOEt (100 ml). The resulting solution was

washed with 1 N NaOH solution, aqueous NH,Cl solution and brine, dried over MgSO,.

10  Removal of solvents gave a crude product, which was purified by silica gel column eluting
with MeOH-CH,Cl, (20 : 80) to provide (o.-phenyl-ot-(4-N* N’-
diethylaminocarbonylphenyl))-4-methylene-piperidine compound 6), (632 mg, 91 %):

3y (400 MHz, CDCl,) 1.08 (brs, 3H), 1.17 (brs, 3H), 2.29 (m, 4H), 2.86 (m, 4H), 2.94 (brs,
15 1H), 3.24 (brs, 2H), 3.47 (brs, 2H), 7.09 (m, 4H), 7.15 (m, 1H), 7.24 (m, 4H); 5c.;3 (100
MHz, CDCl,) 8: 12.6, 14.1, 32.7, 32.8, 39.1, 43.2, 47.9, 126.0, 126.4, 127.9, 129.6, 134.9,
© 135.4,135.9, 1417, 143.2, 171.1.

HCl salt: m.p. 110-120 °C(AcOEt—Ether—CH2Clz);
20 Vmax (KBr) cm” 3440, 2970, 1617, 1438, 1289;
" Anal.Caled.for Cp3HpsN,0 . 1.0 HCL 0.50CH,Cl,. 0.25H,0: C, 65.35; H, 7.12; N, 6.49.
Found: C, 65.14; H, 7.08; N, 6.55.

EXAMPLE 2

(compound 7)

Method as described for Example 1, using compound 4;(226 mg, 71 %):

30 m.p. 80-85 °C (MeOH-CH,Cl,);



mp. 92-96 C (CHerr]C[err]); Vmax (KBr) c]rr{Frr]]?&lSl ]29(7)050ﬁ690 ]é63é
1425, 1165. 20 Anal . Calcd.for (Jerr]JHerr]Nerr err err

71.54; WOOR2MBTS N 5.56. Found: C 71.70; H, 8.34: N, 5HFES F[’é’P%‘F?i(4OO
VHz CDCI[err]) 1.10 (brs, 3H), 1.21,brs, 3H), 1.32 (m 2H), 1.43 (s, 9H),
1.69 (m 1H, 1.77 (m 1H), 2.32 (s, 6H), 2.47 (s, 1H, 2.75 (m 3H), 3.25
(brs, 2H), 3.51 (brs, 2H), 4.13 (brs, 2H), 6.91 (m 2H), 7.00 (m 1H), 7.26
(d, J=8.4 Hz, 2H) 7.39 (d, J=8.4 Hz, 2H) [err]C[err] (100 MHz, CDCl[err])
8:12. 6vm;[4K(B,r)6&ﬁ G052, 2970, 1538, 143, 228639 , 42.9, 43.1, 44.4, 53.3, 79.1,

83.0, 125.8, 126.3, 127.2, 131.2, 135.3, 136.7, 142.9, 147. 8 154.5, 170 7.
VO 98/ Zaak€alcd.for Cp7H3oN,0 . 020CH2C12 C, 78. 62 H, 737 N, 6.74. PCT/ SE97/ 02050 25

EXQ”B-LEPM PRI HO7. 00 N6.5% 300 m@%&ahm (05,3t 46 PcHBbund 6) 5

T t f

40(: ﬁ?é’%}l‘gpﬂz ?(23 wx’tz%utzoﬁﬁé {:salr\%% Yl p| pé%Hh 2n9;7|(5“ %’éﬁ)n%)?‘} (W r%H)

di es hyBdgnban2Hy 7(263@n, 158]), 249(112&171911) ’ﬂn@xm}w 8b|(9xr oABiRaN@od Mrpl) was
added trifluoroacetic acid L) .t. The reaction m xture was .
stirre§DQ@y 014248, 44.1532.6,33 é9t1hé3\266?18e4=§3%,d25'5hé25%,sh2dL8e 1863, 1550l ved in

ACORL 4279, 19, 1309, 15728 15501391 H4a) 1483, 1426, 1711

EXAMPLE 3

10  Preparation of N.N-
(compound 8)

Method as described for Example 1, using compound 5 (242 mg, 80 %).

15 Its HCI salt: Dec. > 115 °C (AcOEt-Ether-CH,CL,);
Vmax (KBr) cm™ 2970, 2725, 1590, 1464, 1290, 1101;
Anal.Caled.for C,sH;3,N,0 . 1.0 HCL. 0.50CH,Cl,. 0.5H,0: C, 65.94; H, 7.60; N, 6.03.
Found: C, 65.98; H, 7.37; N, 5.81.

20 EXAMPLE 4
Preparation of N.N-Diethyl-4-(1-naphtyl-N-allyl-piperidin-4-vlidene-methyl)-benzamide

(compound 9)

A mixture of (0i-(1-Naphthyl)-c-(4-N’,N’-diethylaminocarbonylphenyl))-4-methylene-

25 piperidine (compound 7) (125 mg), allyl bromide (90 mg) and K,CO, (138 mg) in MeCN
(10'mL) was stirred for 14 hr at r.t., and then quenched with 1 N NH,OH solution,
extracted with AcOEt (l.bO ml). The organic phase was washed with aqueous NH,Cl
solution and brine, dried over MgSO,. Removal of solvents gave a crude product, which

was purified by silica gel column eluting with MeOH-CH,CJ, (2 : 98) to provide (o-(1-



washed with 1 N NaCOH sol ution, aqueous NH err]Cd solution and brine, dried

over Renoval of soI vents gave a crude product,

purlfle%?%qgﬁ ca gel columm-eluting with MeOHCH err] GPW%%E 80) to
provi de (a-phenyl-a-(4-N,N - 27

di et hyl am nocar bonyl phenyl )) - 4- met hyl ene- pi peri di ne (conmpound 6), (632 ny,

91 9% : [err]H (400 WHz, CDC[err]) 1.08 (brs, 3H), 1.17 (brs, 3H), 2.29 (m

4H), 2.86 (m 4H), 2.94 (brs, 15 1H), 3.24 (brs, 2H), 3.47 (brs, 2H), 7.09

(m 4H) naphtlﬂ;&)-@f(#-N JN-D-dxethymfm@marhﬂdnﬁyiplfé@y]lz)%(xﬁ@ﬁylMdZN—@Iﬁxﬁéncﬁme R.Mg, 14.1,
32.7, 32,8, 39.1, 43.2, 47.9, 126.0, 126.4, 127.9, 129.6, 134.9, 135.4,
135. 9 %) 7, 143. 2, 171.1. HA salt: m p. 110-120

[ err] C(AcCEL - Et her - CH[err]CI[err]) 20 vmaX (KBr) cnierr] 3440, 2970,
1617, 1438, 1289; Anal.Calcd.for CJerr]Herr]Nerr]O. 1.0 HCL.

0, 50CH 5y @bGhmE ADCH) Roblws 31D, 109 B, 36 pﬂgt?sa (m 20, 139 %t} 310,26 thn, ©

N, N-sDi etH) B:04-(¢dl, Zmphlzlytbrmm;B.dizmbﬁ ), delﬂ!e(m’[mhﬁ 99 gﬁnmmdp] (&xgonpound 7)
Method as described for Exanple 1, usin ound 4 71 %: 30 mp.
8. 95 o, HEGAED. T Selpar) 04 (m. M) DR G OHPMBz, CDCI &: 138, 14.1, 309,

PCT/ SEYY 82820 432, 54.7, 54.9, 61.5, 117.8, 125.4, 125.6, 125.8, 126.0, 127.1, 128.2, 129.1,
131.8, 132.4, 133.7, 135.0, 138.0, 139.8, 142.6, 171.1.

10 Its HCl salt: m.p. 110-120 °C (AcOEt-Ether-CH,Cl,);
Vimax (KBr) cm™! 3416, 2961, 1620, 1430, 1288;
Anal.Calcd.for C3pH34N,O . 1.0 HCL. 0.50CH,Cl,. 0.25H,0: C, 70.17; H, 7.05; N, 5.37.
Found: C, 70.15; H, 6.92; N, 5.24.

15 EXAMPLES

(compound 10)
Method as described for Example 4, using compound 6 and benzyl bromide (215 mg, 98

%).

20
84 (400 MHz, CDCl;) 1.09 (brs, 3H), 1.19 (brs, 3H), 2.37 (m, 4H), 2.47 (m, 4H), 3.25 (brs,
2H), 3.50 (brs, 4H), 7.0-7.30 (m, 14 H); 8¢.13 (100 MHz, CDCl3) 6: 12.7, 14.0, 31.6, 39.1,
43.1, 54.9, 55.0, 62.8, 125.9, 126.2, 126.8, 127.8, 128.0, 128.9, 129.6, 129.7, 134.9, 135.0,
136.3, 138.2, 141.9, 143.3, 171.0.

Its HCI salt: m.p. 230-245 °C (AcOEt-Ether-CH,Cl,);

Vanax (KBr) cm”? 3423, 2976, 1624, 1434, 1288;

Anal.Calcd.for CyoHsN,0 . 1.0 HCL 0.25CH,Cl,. 0.25H,0: C, 72.55; H, 7.25: N, 5.50.
Found: C, 72.38; H, 7.16; N, 5.50.

30



26 V[err] (KBr) cnferr] 3052, 2970, 1628, 1431, 1286; Anal.Cal cd.for
Clerr]H err]N[err]O 0.20CH err]d[err]: C 78.62; H 7.37;, N, 6.74.
Found: WOSS23g®, H 7.07; N, 6.54; [err]H (400 MHz; CDCl PET/SE97/02086 (brs,
3H), 1.16 (brs, 3H), 2.00 (m 2H), 2.2%3 (m 2H), 2.64 (brs, NH), 2.77 (m
2H), 2.97 (m 2H), 3.20 (brs, 2H), 5 .47 (brs, 2H), 7.26 (m 5H), 7.43
(m 3H), 7.74 (m 2H), 8.0 (m 1H); [err]C 13 (100 M1z, CDCl[err]) 8: 12.8,
14.1, 32.6, 33.5, 39.1,43.2,47.9, 48.2, 125.5, 125.7, 125.8, 126.1, 127.1,
127 2, BRAMPLE81- 9, 132.5, 133.8, 135.1, 138.3, 139.8, 142.6, 171.1

MPLE 3 T0 Preparation of
N N— Di ePrapirador afN,mmahm4mg&bpmpmgyupncﬁ-ptgeﬁem%-ﬁaéimlalethgmz am de
(conpound 8) Met hod as described for Exanple 1, using conmpoun (242 ny,
80 9. e 1lpec. > 115 [err]C (AcCEt-Ether-CH err]d[err]);
Vierr] (KBr) cn{err] 2970, 2725, 1590, 1464, 1290, 1101; Anal.Calcd.for
Cerr]Herr]Nerr]O 1.0 HCL. O. SOCH[err]CI[err] 0.5Herr]O C, 65.94; H,

(N Yol o5 cmBRol, ine Cobbontl ) bt nal R et Bhoam co

(corrpoum 9) A mxture of

a- (1- Napht h N , N -di et hyl am nocar bonyl phenyl )) - 4- net hyl ene- 25
$ p(er.cﬁm‘%@oq&%qa&ﬁgs 19 s, 3H) 12810k 318, 3rA8cen, 180, ) (rordKR61GoOC, o7 1]

(138 o)y B YR om), 2.61 (m, 2H), 2.74 (m, 280), 3.00 (m, 1H), 3.26 (brs, 2H), 3.50 (brs,
2H), 7.10 (m, 4H), 7.15 (a0, 1K), 7.25 (m, 4H); 8c.13 (100 MHz, CDCly) & 12.8, 14.1, 31.4,
10 39.1,43.2,44.9, 50.1, 55.5, 60.8, 126.0, 126.4, 127.9, 129.6, 129.7, 135.0, 135.3, 135.7,
1418, 1432, 171.1. |

15 benzamide (compound 12)

Method as described for Example 4, using compound 6 and cyclopropylmethyl chloride
(104 mg, 86 %):

20 8 (400 MHz, CDCls) 0.20 (m, 2H), 0.59 (m, 2H), 1.04 (m, 1H), 114 (brs, 3H), 1.24 (brs,
3H), 2.48 (d, J=6.4 Hz, 2H), 2.56 (brs, 4H), 2.80 (brs, 4H), 3.29 (brs, 2H), 3.53 (brs, 2H),
7.14 (m, 4H), 7.22 (m, 1H), 7.27 (m, 4H); ¢.13 (100 MHz, CDCl) 5: 4.18, 7.3, 12.8, 14.1,
30.3,39.2, 43.2, 54.3, 62.7, 126.2, 126.6, 128.0, 129.5, 129.6, 134.1, 135.3, 136.3, 141.5,
142.9, 171.0. |

Its HCI salt: Dec. > 100 °C(AcOEt-Ether-CH,Cly);

Vanax (KBr) cmn’! 3027, 2359, 1620, 1439, 958;

Anal.Calcd.for Cy7HseN,O . 1.0 HCL. 0.50CH,Cl,. 0.75H,0: C, 66.73; H, 7.64; N, 5.66.
Found: C, 66.60; H, 7.45; N, 5.78.
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(10 m.) was stirred for 14 hr at r.t., and then quenched with 1 N NH err] OH

solutia ted wwth AcOEt (100 ml). The organic pha ed with
aqueousmﬁégird;z?% solution and brine, dried over MySQ erf{Cﬁ@mvaP
sol vents gave a crude product, which pas purified by silica gel colunn
eluting with MeOHCH err]Cd[err] (2: 98) to provide (a-(1- WD 98/ 28275
PCT/ SE97/ 02050 27
napht hyl ) - a- (4 N ,N - d| et hyI am nocar bonyI phenyl ))-4- rret hyl ene- N- al | yl pi peri
dlne(SB) : w - epatatiphiz YOInhe , 3H), 1.19 (brs,
m 39 261( 5 4H) 301( 2W, 3.24 (brs,
3 83 % eourm E@mpge masmyareé byfollpyingthe procedure ﬁﬁn}%hpwnm 45 (m
ggll([‘g%ggﬁ)w8 04 (m 1H); [err]C 13 (100 WMHz, CDCl[err]) [err]:
12 8 1 32.0, 39.1, 43.2, 54.7, 54.9, 61.5, 117.8, 125.4, 125.6,
125.8, 126.0, 127.1, 128. 2 129 1 131.8, 132.4, 133.7, 135.0, 138.0,
139.8, 142.6, 171.1. 10 lt: mp. 110-120 C
( AcCEt - Ether-CH[err]CI[err]) (KBr) cnierr] 3416, 2961, 1620, 1430,
1288; Anal . Cal cd. for C[err]H[err]N[err]O 1.0 HO. 0.50CH err]dJ[err].
0.25Herr] G 70.17; H, 7.05; N, Found: C, 70.15; H, @92; N, 5.24.
15 EXAVPLE 5;°°

t'BuLi ) n'B uLl )
! N
Boc Boc
2
(2) (13)

(14) (15)
5 Example 8



Preparation of

N, N- Di et hyl - 4- (phenyl - N- benzyl - pi peri di n-4-yl i dene- net hyl ) - benzam de
(conpouﬁ@%ﬂ@et hod as descri bed for Exanple 4, using cB&PSESHD2850and
benzyl brom de (215 ngy, 98 20 [err]H 000 MHz, CDCl[err]) 1.09 (brs, 3H),
1.19 (brs, 3H), 2.37 (m 4H), 2.47 ( 4H), 3.25 (brs, 2H), 3.50 (brs, 4H),
7.0-7.30 (m 14H); [err]C. 13 (100 WHz, CDCl[err]) [err]: 12.7, 14.0, 31.6,
39.1, 43.1, 54.9, 55.0, 62.8, 125.9, 126.2, 126.8, 127.8, 128.0, 128.9,
129.°6, é??re%araﬁ%ﬂo?4~(é:ﬁ%n90fupc%9 -N:t-bhikyAeartohl] ﬁﬂ%@_ﬂé@ﬂrgﬂp 25 Its HO
salt: mp. Z230-Z45 [err ACUET-ETher-CH errd (KBr)
cnjerr] 3423 2976, 1624 1434 1288; Anal Cal cd.for err]Herr]Nerr]O.
1.0 HC1. 0.25CH err]d[err]. 0.25Herr]O C, 72.55; H, 7.25; N, 5.59.
Found: €0 apolutign of2,37bengofuran (89%me, 3¢ mmol)n dey PHE {50 mL) was added t-

NN D RSN  Be g Mr o BROIh Rl o 10 2 Pugs ey -

s methyl-N-methoxyl-isonipecotamide (544 mg, 2.0 mmol) in THF (2 mL) was dropwise

added. the reaction mixture was warmed to r.t. and then quenched with aqueous NH,Cl
solution, and extracted with ethyl acetate (2 x 50 mL). The combined organic layers were
washed with brine, dried over MgSO,. Removal of solvents gave a crude product, which
was purified by silica gel column eluting with MeOH-CH,Cl, (5 : 95) to provide 4-(2-

10 benzofuroyl)-N-t-butoxylcarbonylpiperidine (13) (456 mg, 69 %):

3y (400 MHz, CDCl;) 1.46 (s, 9H), 1.75 (m, 2H), 1.91 (m, 2H), 2.91 (m, 2H), 3.37 (m,
1H), 4.20 (b;s, 2H), 7.29 (m, 1H), 7.46 (m, 1H), 7.53 (s, 1H), 7.56 (m, 1H), 7.69 (m, 1H); &
c13 (100 MHz, CDCl,) &: 27.8, 28.3, 43.1, 44.4, 79.5, 112.3, 112.9, 123.1, 123.8, 126.9,

15 128.2, 151.8, 154.5, 155.5, 192.8.

(ii) Preparation of 4-(0.-Hydroxy-0i-(4-N-t-butoxylcarbonylpiperidinyl)-2-benzofuryl)-N.N-
diethylbenzamide (compound 14)

20 Method as described for compound 4, using 4-iodo-N,N-diethylbenzamide (425 mg, 61
%):

m.p. 102-106 °C (CH,CL,);
Vamax (KBr) cm™ 3362, 2970, 1690, 1617, 1425, 1288, 1160; 5 (400 MHz, CDCL,) 1.06

25 (brs, 3H), 1.20 (brs, 3H), 1.24 (m, 2H), 1.46 (m, 11 H), 2.42 (m, 1H), 2.58 (brs, 2H), 3.20
(brs, 2H), 3.50 (brs, 2H), 4.05 (brs, 2H), 4.37 (s, 1H), 6.70 (s, 1H), 7.16 (m, 2H), 7.23 (d,
J=8.0 Hz, 2H), 7.41 (d, J=7.6 Hz, 1H), 7.47 (d, J=7.6 Hz, 1H), 7.58 (d, J=8.0 Hz, 2H); Sc.s5
(100 MHz, CDCl5) 5: 12.6, 13.9, 25.5, 26.3, 28.2, 39.0, 43.1, 4.9, 77.3, 79.0, 103.3,
1109, 120.6, 122.5, 123.5, 125.6, 125.8, 127.9, 135.3, 144.0, 154.4, 154.5, 160.5, 170.9.

30



benzam de (compound 11) 5 Method as described for Exanple 4, using
conpound 6 and epi bronohydrin (102 ng, 84 [err]H (400 Még %ﬁm& ]) 1.10
(brs, MP88279 (brs, 3H), 2.28 (m 1H), 2.39 (m "4H), 2 %% ﬁ—i) 2.54
(m 2H), 2.61 (m 2H), 2.74 (m 2H), 33.09 (m 1H), 3.26 (brs, 2H), 3.50
(brs, 2H), 7.120 (m 4H), 7.15 (m 1H), 7.25 (m 4H); [err]C 13 (100 MHz,
CDCl[err]) & 12.8, 14.1, 31.4, 10 39.1, 43.2, 44.9, 50.1, 55.5, 60.8,
126.0, 126.4, 127.9, 129.6, 129.7, 135.0, 135.3, 135.7, 141.8, 143.2,
171.1. EXAWMPLE 7 Preparation of N, N-Diethyl-4-(1

-cycl o@ww phenyl - pi peri di n-4-ylidene-nethyl)- 15 benzam de

(conpo thod as descri bed for Exarrpl e 4, using conpound 6 and
cyclopr}q [ . i ' ) Mz, CDCl [err])
0.20 ( ZH (1T 1 [ ‘ 24— brs, 3H),
2.48 ((chm@éxdl'lﬁ) 2H) 2.56 (brs 4H), 2,80 (brs 4H) 3. 29 (brs, 2H), 3.53
(brs, 7.14 (m4H), 7.22 (m1H), 7.27 (m4H); [err]C 13 (100 MHz,

CDCIS[err]) [err]: 4.18, 7.3, 12.8, 14.1, 30.3, 39.2, 43.2, 54.3, 62.7,

126.2, 126.6, 128.0,,129.5, 9.6, 134.1, : 136, 3, .141.5, 142.9,

171. 0. I‘%S‘EPSES&@PHE%M}’?%&‘BP@’EE‘GEFQPWPEPﬁaé RS B err]aerr]); vmax
(KBr) cnferr] 3027, 2359, 1620, -1439, 958; Anal.Cal cd. for
CerrJ]Herr]Nerr]O 1.0 HCL. 0.50CH err]C[err]. 0.75Herr]G C, 66.73; H,

7.64; 8y (40000Hz, CDCl;) 1.20 (brs, 3H), 1.24 (brs, 3H), 2.36 (brs, 2H), 3.00 (brs, 4H), 3.15
(brs, 2H), 3.33 (brs, 2H), 3.56 (brs, 2H), 4.45 (brs, 1H), 6.25 (s, 1H), 7.24 (m, 4H), 7.41
10 (m, 4H); 8c;3 (100 MHz, CDCl;) 3: 12.9, 14.2, 29.6, 32.0, 32.4, 39.3,43.4, 47.2, 107 .4,
111.0, 120.7, 122.7, 124.2, 126.0, 126.5, 128.2, 129.9, 136.1, 139.5, 140.5, 154.4, 156.2,
171.0.

Its HCI salt: Dec. = 120 °C(AcOEt-Ether-CH,Cl,);
15 Ve (KBr) cm™ 2977, 2801, 1586, 1449, 1257.



Found: C, 66.60;H, 7.45; N, 5.78. 30 WD 98/ 28275
PCT/ SE97/ 02050 29 B) Synthetic schene for the preparation of the conpound
of Exanwe@ssItss conpound of Exanple 8 was prepared by fBCEEESTZ0She :
procedure as is shown in Scheme 2 belgw. scheme 2 [err] Schenme 2 WO
98/ 28275 PCT/ SE97/ 02050 30
(i) Preparation of 4-(2-Benzofuroyl)-Nt-butoxylcarbonyl pi peridi ne
(conpound 13) To a solution of 2,3-benzofuran (295 ng, 2.5 mmol) in dry THF
(10 nL) was added t- butyllithium(i.5n, 2.7 M 2.5 mmol) at -78 C. After
30 min, N-t-butoxylcarbonyl N

C) Synthetic scheme for the nreoaratlon of the compounds of Examples 9-10

The compounds of Examples 9 and 10 were prepared by following the procedure of

s Scheme 3 below.

Scheme 3
0
o OO
OH _
B0 o o-Buli >
y
°° Boc
X= F, (16) X=F, (18) X=F, (20)
X=Cl, (17) X=Cl, (19) X=Cl, (21)
X
D ™
__._*
N

|
H X=F, (22) Example 9
X=C], (23) Example 10

10

(i). Preparation of 4-(4-Fluorobenzoyl)-N-t-butoxylcarbonylpiperidine (compound 18)

A mixture of 4-(4-fluorobenzoyl)piperidine hydrochloride (compound 16) (2.44 g, 10.0
mmol), Di-tert-butyl dicarbonate (2.18 g, 10.0 mmol) and Na,CO, (1.59 g, 15 mmol) in
15 H20-THF (50/5 mL) was refluxed for 1h. The reaction mixture was extracted with ethyl



5 net hyl - N-net hoxyl -i soni pecotam de (544 ng, 2.0 mml) in THF (2 nL) was
dropwi se added. the reaction m xture was warnmed to r.t. and then guenched
with aqWORL8IW[ err] CL sol ution, and extracted w th et hyPCE’éE?ZA‘PgS 2 x 50
m.). The conbi ned organic Iayers wer gzwashed with brine, dried over

MySO err]. Renoval of solvents gave a crude product, which was purified by
silica gel colum eluting with MeOHCH err]C [err] (5: 95) to provide 4-(2-
10 benzofuroyl)-Nt-butoxyl carbonyl pi peridine (13) (456 ng, 69 %: [err]H
(400 MdgetafeRO{ FOU thl). Thé@ofrbinedtdrganlc eyefsiWere Washell. with brine, akd oer91 (m

2H), 3.37 (m 1H), 4.20 (brs, 2H), 7.29 (m 1H), 7.46 (m 1H), 7.53 (s,
1H), 7 MgS@mRemd)v,al ot soivepits gavel-(4ffirardbedzo@)-NrBbuthkpicarbDGpiperidine [@Br |
27.8, 28. : 4@4 79.5, 112.3, 112.9, 123.1, 123.8, 126.9, 15 128. 2,
151. 8, 793231522§§57‘$ 0)192.8. (ii) Preparation of

4- (a- Hydr oxy-a- (4- N-t - but oxyl car bonyl pi peri di nyl)-2-benzofuryl)-N, N-

di et hyl benzarm de (conmpound 14) 20 Method as described for conpound 4,
"usi RY Ahgo QH?@DAI benzam de (425 ng, 61 mp. 102-106 [err]C

(CH err] [err]) Vlerr] (KBr) rg E)% 3362, 2970, 1690, 1617, 1425 1288,
1160; [Vek: (KBrj add 2980, 284201686 1587,1406, 160; (brs, 3H), 1.20 (brs, 1.24
(m  2H),

(brs, M4002M6§"%39ﬁ3)% G ﬁﬁg}ﬂ"%%(l m, 3H), 1%37(%1? %@) ﬁ;ﬁg (m, 72}623 \32{(312 3 2.350
(%, 37308, izl e el dod s ency f i, 1,59 (0

28.2, 39204343746, (58,1139, 3305’913@9 11932315416%9,4 180960042. 5, 123.5,
125.6, 125.8, 127.9, 135.3, 144.0, 154.4. 154.5, 160.5, 170.9. 30

10

(ii) Preparation of 4-(4-Chlorobenzoyl)-N-t-butoxylcarbonylpiperidine (compound 19

Method as described for compdund 18, using compound 17 (1.23 g, 85 %):

15 m.p. 122-125 °C (CH,CL);
Ve (KB) cm™! 2970, 2842, 1680, 1582, 1420, 1200;
8y (400 MHz, CDCly) 1.47(s, 9H), 1.69 (m, 2H), 1.81 (m, 2H), 2.90 (m, 2H), 3.36 (m, 1H),
4.18 (brs, 2H), 7.44 (m, 2H), 7.88 (m, 2H); §¢.13 (100 MHz, CDCly) 8: 28.3, 28.4, 43.2,
43.4,79.6, 129.0, 129.6, 134.1, 139.4, 154.6, 200.7.

20

(iii) Preparation of 4-

N.N-diethylbenzamide (compound 20)

Method as described for compound 4, using compound 18 and 4-iodo-N,N-
25 diethylbenzamide (454 mg, 47 %):

m.p. 84-86 °C (CH,Cly);

Vs (KBr) cm™ 3421, 2970, 1685, 1612, 1430, 1288, 1165;

84 (400 MHz, CDCly) 1.13 (brs, 3H), 1.23 (brs, 3H), 1.32 (m, 4H), 1.4 (s, 9H), 2.48 (m,
30 1H), 2.68 (brs, 2H), 3.26 (brs, 2H), 3.54 (brs, 2H), 3.57 (s, 1H), 4.11 (brs, 2H), 6.96 (m,
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- EXAMPLE 8 Preparation of '
N, N- Di sv098/2829% 2- benzof uryl - pi peri di n- 4-yl i dene- net hy| ) REIFEAHPRE (conpound
15) Method as described for Exanple 44 using compound 14 (135 ng, 88 %:
[err]H (400 MHz, CDCl[err]) 1.20 (brs, 3H), 1.24 (brs, 3H), 2.36 (brs, 2H),
3.00 (brs, 4H), 3.15 (brs, 2H), 3.33 (brs, 2H), 3.56 (brs, 2H), 4.45 (brs,
1H), 6.25 (s, 1H), 7.24 (m 4H), 7.41 10 (m 4H);[err] (100 WMz,

CDCl [ egzH),)7. Z’E(rdl; J=8.0 Hz02H), 4.4, (ni’,@}ﬁ 7.42.(6,)J=82.Hz, 23D, &. ,3QH)O4MH&7CD;C1§)07 4,
111.0, 120.7, 122.7, 124.2, 126.0, 126.5, 128.2, 129.9, 136.1, 139.5,
140. 5 8:1549.414.0,36.2228.2739.b.4312. 4316cA4 3a78.9, T%b.114.5 3b4.7, 125.7, 126.1,

[err] t r] )., e (KBr) cnierr] 2977, 2801,
1) 47655 155 T ) AL ShA ) ot 1o, |
PCT/ SE97/ 02050 32
s (iv) Preparation of 4~ a—Hydroxy—a—(4—N—t-butoxylcarbonylpip_ eridinyl)-4-chlorobenzyl)-
 N.N-diethylbenzamide (compound 21)

Method as described for compound 4, using compound 19 and 4-iodo-N,N-
diethylbenzamide (626 mg, 63 %):

10
m.p. 100-105 °C (CH,Cl,);
Vmax (KBr) cm™ 3411, 2970, 1685, 1617, 1425, 1288, 1165, 1092;
Oy (400 MHz, CDCls) 1.08 (brs, 3H), 1.20 (brs, 3H), 1.33 (m, 4H), 1.41 (s, 9H), 2.44 (m,
1H), 2.63 (brs, 2H), 3.22 (brs, 2H), 3.49 (brs, 2H), 3.99 (s, 1H), 4.05 (m, 2H), 7.20 (m,

15 4H), 7.39 (d, J=8.0 Hz, 2H), 7.44 (d, J=8.0 Hz, 2H); 8¢.13 (100 MHz, CDCl) &: 12.5, 13.9,
25.9,28.1,39.0, 43.0,44.1, 78.7, 79.0, 125.6, 126.0, 127.2, 127.8, 131.9, 134.8, 144.1,
146.6, 154.3, 170.7.

EXAMPLE 9

20

(compound 22)

Method as described for Example 1 (compound 6), using compound 20.

s 'HNMR (400 MHz, CDCl3) 8 1.12 (3 H, br m, CH3CH3-), 1.24 (3 H, br m, CH3CHj5-),
232(4H, m, piperidine CH-), 2.54 (1 H, br m, NH), 2.91 (4 H, m. piperidine CH-), 3.27
(2 H, br m, CHsN-), 3.52 (2 H, br m, CH3N-), 7.00 (2 H, m, ArH), 7.09 (2 H, m, ArH),
7.11 (é H,d, J=8.0 Hz, ArtH), 7.29 (2 H, 4, J = 8.0 Hz, ArH).



C) Synthetic scheme for the preparation of the conpounds of Exanples 9-10

- The conpounds of Exanples 9 and 10 were prepared by follow 5189709§50pr0cedure
of 5 . S¥AEME8RISpel ow. Schenme 3 [err] 10 (i) Preparation BT

4- (4- Fl uor obenzoyl ) - N-t - but oxyl car bonyl pi peri di ne (conpound 18) A m xture
of 4-(4-fluorobenzoyl)pi peridine hydrochl oride (conpound 16) (2.44 g, 10.0
mol ), Di-tert-butyl dicarbonate (2.18 g, 10.0 mmol) and Na2Ct8 (1.59 g, 15
mol) in 15 Herr]OTHF (50/5 nl) was refluxed for 1h. The reaction

m Xt ur EXVEMPER tact ed Wi th et hyl " WD 98/ 28275
PCT/ SE97/ 02050 33 acetate (2 x 100 m.) . The conbl ned orani c layers were
was hed Bigpanatis NeRiethyl4o{4rchioraphenyibpi 1id ng benzamide

4- (4-f uorobera | )-N-t-but oxyI car bonylplperl di ne (CB 701 31, 2.28 g, 74
%: 5 MC(CH[err]d[err]) vierr] (KBr) cnierr] 2980, 2842, 1680,

1587, 1416, 1160; [err]H (400 MHz, CDCl[err]) 1.44 (s, 9H), 1.69 (m 2H),
1.79 (m 2H), 2.87 (m 2H), 3.34 (m
5 Method as described for Example 1 (compound 6), using compound 21.

'H-NMR (400 MHz, CDCl3) & 1.13 (3 H, br m, CH3CHy-), 1.22 (3 H, br m, CH3CHy-),
© 2,02 (1 H, br m, NH), 2.30 (4 H, m, piperidine CH-), 2.90 (4 H, m, piperidine CH-), 3.28 (2
H, br m, CH,N-), 3.53 (2 H, br m, CHN-), 7.04 (2 H, d, J = 8.0 Hz, ArH), 7.11 (2 H, d, J
0 =8.0Hz, ArH), 7.25 (2 H, d, J = 8.0 Hz, ArH), 7.30 2 H, d, J = 8.0 Hz, ArH).

Its HCI salt: m.p. 115-120°C (H,0-CHaCly);
IR (KBr) 3337, 2973, 1618, 1431, 1290, 1092 cm’ ;
Anal. Calcd. for Co3Hp7CIN20.1.0HCL1.20H,0: C, 62.64%; H, 6.95%; N, 6.35%;

1s  Found: C, 62.53%; H, 6.91%;N, 6.30%.

D) S nthetic scheme for the preparation of the compound of Example 11

Scheme 4
20
l l CONEt, ! ‘ CONE,
OH |
SOCl,
—_—

N

N
”/' 24 K (25) Example 11



1H), 4.13 (bra, 2H), 7.12 (m 2H), 7.95 (m 2H); [err] (100 MHz, CDCl[err])
[err]: 27.4, 28.4, 43.2, 43.4, 79.6, 115.8, 115.9, 130.8, 130.9, 132.2, :
154. 6, ~ ¥0@9812821%66. 9, 200.4. 10 (ii) Preparation of- PCT/SES7/02050
4- (4- Chl or obenzovl ) - N-t - but oxyl car bonyé pi peri di ne (conpound 19) Method as
descri bed for conmpound 18, using conpound 17 (1.23 g, 85 %: 15 m p.
122-125 C (CH err]d[err]); Vlerr] (KBr) cnferr] 2970, 2842, 1680, 1582,
1420, 1200; [err]H (400 MHz, CDCl[err]) 1.47(s, 9H), 1.69 (m 2H), 1.81 (m
2H), 2.90 (m 2H), 3.36 (m 1H), 4.18 (brs, 2H), 7.44 (m 2H), 7.88 (m
2H); [err] (100 MHz, CDCl[err]) 8: 28.3, 28.4,43.2, 43.4, 79.6, 129.0,
129. 6, M4 154.6, 200.7. 20 (|||) Pr epar ati on of

i di ny )-4 fI lﬂo obenzyl)

using c ound 1 and 4- |odo NN- 25d| ethyl benzam de (454 ng, 47 %: mp.

84- 86 C&%éﬂgm-#%[err]) vierr] (KBr) cnierr] 3421, 2970, 1685, 1612,

1430 1238 a;a;a AiY1pipe8didyB-b -Navdiethytb 3 (brs
5 %—g& hy o4 N’-4l‘)‘( Iglﬂ 3 I—Il)mz eﬁ%@( Nav y} Fﬁxﬁa&xﬂfe?oxﬁﬂrﬂsu d124§

( br s 2¢81 mg3 vad d(dsols'gad RHCH, G, 510 1nd), andiHyvas dedtdd ¢ith shiochlobid® 62 (m) at

r.t.. The reaction mixture was refluxed for 2 hrs, and then condensed. The residue was

dissolved in ethyl acetate (50 mL) and the resulting solution was washed with NH,O0H (1
N), aqueous NH,Cl solution and brine, dried over MgSO,. Removal of solvents gave a

10 crude product, which was purified by silica gel column eluting with MeOH-CH,Cl, (1 : 99
— 5 : 95) to provide (o-phenyl-0-(4-N’,N’-diethylaminocarbonylphenyl))-4-methylene-N-
allylpiperidine (compound 25; Example 11)
(32 mg, 40 %):

15 8y (400 MHz, CDCls) 1.12 (brs, 3H), 1.21 (brs, 3H), 2.43 (m, 4H), 2.55 (m, 4H), 3.08 (d,
J=6.8 Hz, 2H), 3.25 (brs, 2H), 3.53 (brs, 2H), 5.18 (m, 2H), 5.86 (m, 1H), 7.12 (m, 4H),
7.20 (m, 1H), 7.27 (m, 4H).

Its HCl salt: m.p. 85-95 °C (AcOEt-CH,CL,);

20 Vo (KBr) cm” 3491, 2971, 1624, 1428, 1289, 1096;
Anal.Calcd.for C,sH3,N,0.HCI . 0.25 H,0 . 0.25CH,Cl,: C, 69.95; H, 7.60; N, 6.21.
Found: C, 70.00; H, 7.73; N, 6.07.
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34 2H), 7.27 (d, J=8.0 Hz, 2H), 7.44 (m 2H), 7.47 (d, 5 H; [err]

(100 MO err]) [err]: 12,9, ) Sk Tirosd .

14.0,26.2,28.2,39.1,43.2,43.6,44.3,78,9,79.1, 114.5, 114.7, 125.7, 126.1,

127. 5, 1276 135.0, 141.2, 146.9, 154.5, 1600 162.5, 170.9. 5 (iv)

Preparati on of

4- (a- Hydr oxy- x- (4- N-t - but oxyl car bonyl pi peri di nvi | ) 4- chl or obenzyl )

N. N- di gbdnwapesziam de (conpound 21) Met hod as described for conpound 4,

usi ng corrpouna 19 and 4- |odo N I\ll- di et r;yl benz:itm de (626 m, 63 %: 10 mp
b ; B ‘ peol)-befisimid

1617, 1425, 1288, 1165 1092 [err]H(400M—Iz Chal[err]) 1.08 (brs, 3H.
1.20 (#Gompospd 26h 33 (;m 4H), 1.41 (s, 9H), 2.44 (m 1H), 2.63 (brs, 2H),

3.22 (brs 2H), 3.49
4H), . 7.39 (d, J=8.0.
[err]: 12.5, 13. §L,N5. 9,
127.2, 127.8, 131. 9 134
Preparation of

N. N-Di et hyl - 4- (4-f1 uor ophenyl - pi Peri di n4-yl i dene-net hyl ) - benzam de
(conpound 22)

3.99 (s, 1H), 4.05 (m 2H), 7.20 (m 15
J=8p Hz, 2H); [err] (100 MHz, CDCL3)
-0, 44.1, 78.7, 79.0, 125.6, 126.0,
6, 154.3, 170.7. EXAVPLE 9 20

(26)

Method as described for Example 4, using compound 23 (96 mg) and benzyl bromide (43 mg)
provided N,N-diethyl-4-(4-chlorophenyl-N-benzyl-piperidin-4-ylidene-methyl)-benzamide (110
mg, 93%):

10 lI-I—NMR (400 MHz, CDCIl3) 6 1.13 (3 H, br m, CH5CH,-), 1.23 (3 H, br m, CH5CH,-), 2.37 (4 H,
m, piperidine CH-), 2.49 (4 H, m, piperidine CH-), 3.28 (2 H, br m, CH;CH,N-), 3.53 (4 H, br m,
PhCH,N and CH;CH,N-), 7.04 (2 H, 4, / = 8.0 Hz, ArH), 7.11 (2 H, d, J = 8.0 Hz, ArH), 7.25 (2
H,d, J=8.0 Hz, ArH), 7.29 (7 H, m, ArH).

15 Its (CHOHCO,H), salt: m.p. 100-110 °C (MeOH);
IR (KBr) 3368, 2977, 1728, 1603, 1433, 1290, 1087 cm’™;
Anal.Calcd for C34HsoCIN,0,.1.50H,0: C, 62.81%; H, 6.51%; N, 4.31%;
Found: C, 62.85%; H, 6.17%; N, 4.21%.



Met hod as described for Exanple 1 (conmpound 6), using conpound 20. 25

1H NVR (400 WHz, CDCl[err]) [err] 1.12 (3 H br m CHerr CHerr(l§

(3 H, bwosse@err]CHerr]-), 2.32 (4 H_ m piperidine SE95/03050( 1 H br
m NH), 2.91 (4 H m pi perldl ne CH-% 3.27 (2Hbr m CHerr]N), 3.52 (2
H br m CHerr]N), 7.00 (2 H, B, 7.09 (2 H m AH), 7.11 (2H d,J=
8.0Hz, ArH), 7.29 (2H,d, J=8. 0Hz, ArH). WD 98/ 28275

PCT/ SE97/ 02050 35 EXAMPLE 10 Preparati on of

N, N- Di et hvl - 4- (4-chl or ophenvl - pi peri di n- 4-vl i dene- et hyl ) - benzam de
(conpound 23) 5 Method as described for Exanple 1 (conpound 6), using
conpourgk Apiig NMVR (400 MHz, CDCl[err]) [err] 1.13 (3 H, br m

CHerrJCHerr]-), 1.22 (3 H, br m CH[err]CH[err] ), 2.02 (1 H br m NH),
230(4H m plperldlneCH- , 2.90 H m plperldlneCH- 328(2H br
m CH drega -Diethyl-4 | 1)-phenyl-pipenidingd snethy Ar
7.11 (2 H, d. 9Hz ArH) 725(2H d J =8.0 Hz, ArH, 730(2
H d, Jenz ts HO salt: mp. 115- 120[err]C
(H[err]OCH[err]O[err]) | R (KBr) 3337, 2973,- 1618, 1431, 1290, 1092

cnferr] Anal. Calcd for Cegr]Herr]Cerr]Nerr]O 1.04ClI.1. 20H err] O C,
62.64% H, 6.95% N, 6.35% : :

27)

Method as described for example 4, using 1-Bromo-3-methyl-2-butene as the alkylating

reagent.
10 IR (NaCl Film): HCl salt v =3432, 2976, 1623, 1434, cm™.

'H NMR: (Base) (CDCli, TMS) & 1.10~1.30 (6H, br, OCNCH,CHz), 1.64 (3H, s,

=CCHs), 1.73 (3H, s, =CCH,), 2.40 (4H, m, NCH,CH,), 2.52 (4H, m, =CCH,), 3.0 (2H, d,

J=7.6Hz, NCH,CH=C), 3.20~3.60 (4H, br, OCNCH;CHj),. 5.28 (1H, m, NCH,CH=C),
15 .7.16~7.45(9H, m, Ar)ppm.

ANALYSIS: (%) Anal.Calcd.for:: Co3H3sN20. 1.8HCIL: C, 69.74; H, 7.90; N, 5.81.
Found: C, 69.71; H, 7.48; N, 5.58.



15 Found: C, 62.53% H, 6.91% N, 6.30% D) Synthetic schenme for the
-preparation of the conpound of Exanple Il Schene 4 20 [e 08/ 28275
PCT/ SEQWOOBG8D536 EXAMPLE 11 Preparation of bEhseanoifle

NN- Di et hyl - 4- (phenyl - N-al | yl - pi peri dig 4-yl i dene- net hyl ) - benzani de
(conpound 25) 5

4- (a- hydroxy-a-(4-N-allyl pi peridinyl)-benzyl)-N, N-di et hyl benzam de
(conpound 24) (81ng) was dissolved in CH[err]CI [err] (10 m) and was

treat edEXAMPEBildnyl chloride (2 m) at r.t.. The reaction nixture was
refl uxe for [ h .. The as di ssol ved in ethyl
acet at eX 400 Ol 25 : SV RPNV ILS RENM2r r]OH (1 N),
aqueous t4oQN and br| ne, drled over lvgsq err] Renoval of

sol ventbé}yw@ 8‘“&1 product, which was purified by silica gel colum
eluting with MeOHCH err]d[err] (1 99 -> 5: 95) to provide

(a- phenyl -a- (4-N , N -diget hyl am nocar bonyl phenyl )) - 4- met hyl ene- N-

aIIyI pi peri di ne (corrpo nd 25; Exanple 11) (32 ngy, 40 %:

(28)

| A mixture of compound 6 (100 mg, 0.29 mmol), c;yclohexanone (36 ul, 0.35 mmol) and
Ti(OPr-i)4 (0.17 ml, 0.58 mmol) was ultrasonicated for 1 hr and then stirred at rt overnight
under a nitrogen atmosphere. The mixture was diluted with ethanol (5 ml) and followed by

10 addition of NaBH; (33 mg, ._87 mmol). The resulting mixture was stirred for 12 hr at rt. 2N
NH3.H;0 was added to quench the reaction and the mixture filtered through celite. The
filtrate was extracted with ethyl acetate several times and the combined organic phases

washed with water and brine, and dried over Na;SO4. Concentration in vacuo and MPLC

purification (0::100 to 100:0 EtOAc:Heptane eluting on silcal gel 60) gave the title
1s  compound (24 mg, 20%).

m.p. (HCI salt): 105-109 °C
IR (HCI salt, film) v: 3394 (NH), 1620 (CONEt)cm™.

20 'HNMR (free amine, 400 MHz, CDCl3) &: 1.00-1.25 (17H, m, NCHCH,CH,CH,CH,CH,
-, 2xCH; and CH(CH)C=C), 1.60 (1H, m, CH(CH)C=C), 1.75 (1H, m, CH(CH)C=C), 1.80



is [err]H (400 Mz, CDOl [err]) 1.12 (brs, 3H), 1.21 (brs, 3H), 2.43 (m
~4H), 2.55 (m 4H), 3.08 (d, J=6.8 Hz, 2H), 3.25 (brs, 2H), 3.53 (brs, 2H),
5.18 (mMvO2BRs275.86 (m 1H), 7.12 (m 4H), 7.20 (m- 1H), PCISEMAROSAH) . |t's
HCl salt: mp. 85-95 err]C (AcCEt- CI—I&@rr]CI[err]) 20 V[err] (KBr) cnfierr]
3491, 2971, 1624, 1428, 1289, 1096; Calcd.for (Jerr]Herr] N err] O HC
. 0.25 H20 . 0.25CH err]d[err]: C 69.95; H 7.60; N, 6.21. Found: C,
70.00; H, 7.73; N, 6.07. WD 98/ 28275

PCT/ SE
N. N- Di 217%0% Zér"(( [ of opldr?e(é;?/ll o e @ﬁ?ﬁﬁﬂg%nzgo (2H ¥ N%()a 3rr2e(% ‘12}{’)b-sbenzam' d
e (conﬁ)@_@ﬂ:}%@ﬁ 5@3(21—1 bs, M_j_;I_QGH3)a§ 00eK30 (93 dn,f A, Exarrpl e 4, using conpound

23 (96 ny) and benzyl br oni de (43 nmg) provided
NN- di et hyl - 4 (4 chI or ophenyl N- benzyl - pi peri di n-4-yli dene-net hyl ) - benzam de

e MRS s <
CH err] ](fr?e aTme Q:FIM;%’) ’r {:L%srieig).’] 3; 0%39 14452 967
s 50.8, 63.6, 126.0, 126.3, 127.9, 129.7, 129.8, 134.7, 134.9, 136.9, 142.0, 143.4, 171.2.
Elemental analysis: Caled.for CogHaoN2OCly: C, 69.17; H, 8.01; N, 5.56. Found: C, 69.17; H,

782 N, 5.18.

10 EXAMPLE 15

(29)

15
Method as described for Example 4, using 1-Iodobutane as the alkylating reagent.
IR (NaCl Film):(HCl salt) v =3430, 2967, 2499, 1622, 1433cm™’

'"H NMR: (CDCl;, TMS) & 092 (H, t, J=7.2Hz, CH,CHy), 1.10~126 (6H, br,
2 OCNCH,CHy), 1.32 (2H, m, CH2CH3), 1.53 (2H, m, CH2CH2CH2), 242 (6H, m,
NCH2), 2.55 (4H, m, =CCH2), 3.20~3.60 (4H, br, OCNCH;CH), 7.10~7.31 (9H, m,



m piperidine CH), 2.49 (4 H m piperidine CH), 3.28 (2 H br m
CH[err] errIN-), 3.53 (4 H br m PhCHerr]N and CH er 7.04
(2 H d 9828150’ |z, ArH) 7.11 (2 H d, J = 8.0 R, ArH?E%%&}lgz%H d; J
8.0 Hz, ArH), 7. 29 (7H m AH. 1§ Its (CHOHCO err]H [err] salt: mp.
100-110[err]C(MaG—|); IR (KBr) 3368, 2977, 1728, 1603, 1433, 1290, 1087
cnferr]; Anal.Calcd.for CJerr]Herr]CNerr]dJerr].1.50Herr]O C, 62.81%
H 6.51% N, 4.31% Found: C, 62.85% H 6.17% N, 4.21% WD 98/ 28275
PCT/ SE%)ﬁ[ﬁﬁSO\RRLEXNVPL%) 1ndbCapafat i :0 €, H36N,0eHCle0.4CH;Cl,00.4H,0 : C,
N, N-Di et h ﬂ’gQ(? 3- net hyl - 2- butenza) phenyl gl peri di n-4-ylidene-nethyl] -
benzani b S:84) Found: C, fB240H. B420Ns38Pbed for exanple 4, using
1- Brono- 3- math | -2-butene as the alkylating reagent. 10 IR (NaCl Film: HC
salt v =3432, 2976 1623, 1434, cnferr]. "H NVMR (Base) (CDCl[err], TMS)

err]: 6H, br, OCNCH err]CH err 1.64 (3H, s, =CCH err]), 1.73
[ ,]s,‘é%ﬂ%(, 240(4H m[NCL[eEr]CL%err]) (252 (4H m[—CCL%err]),

OMe

10  Method as described for Example 4, using compound 6 (174 mg) and 4-methoxybenzyl chloride
(78 mg) provided N,N-diethyl-4-[(N-4-methoxybenzyl)-phenyl-piperidin-4-ylidene-methyl]-
benzamide (160 mg, 68 %):

'H-NMR (400 MHz, CDCl3) § 1.11 (3 H, br, CH;CH,N-), 1.20 (3 H, br, CH;CH,N-), 2.38 (4 H,
15 m, CCH,C), 2.46 (4 H, m, NCH;-), 3.26 (2 H, m, NCH,-), 3.47 (2H, s, CH,N-), 3.49 (2 H, br,
CH,;CH;N-), 3.77 (3H, s, OCHj3), 6.83 (2H, d, / = 8.0 Hz, ArH), 7.05-7.30 (11 H, m, ArH).

Its'HCI salt: m.p. 100-110 °C (CH2Cl12);
IR (KBr) 3425, 2074, 1618, 1515, 1434, 1255 cm™;

20  Anal.Calcd for C5HasN,0,.1.0HC] 0.35CH,Cl,: C, 7041%; H, 7.11%; N, 5.24%;
Found: C, 70.46%:; H, 7.10%; N, 5.21%.



J=7.6Hz, NCH err]CH=C), 3.20-3.60 (4H, br, OCNCHerr]CHerr]),. 5.28 (1H,

m NCH err] CH=C), 15 7.16~7.45(9H, m Ar)ppm ANALYSI S;

(% Anawa@edza75 or:: Clerr]Herr]Nerr]O 1.8HO: C, 69. PETSETR0E,. N\

5.81. Found: C, 69. 71; H 7.48; N, 54588. PCT/ SE97/ 02050 WD 98/ 28275 39

EXAMPLE 14 Preparation of

N, N-di et hyl - 4-[ (1- Cycl ohexyl - pi peri di n-4-ylidene)- phenyl-nethyl]-

benzam de (conmpound 28) [err] A m xture of conpound 6 (100 ng, 0.29 mmol),

cycl ohEXREE(136 ul, 0.35 nmmol) and Ti (OPr-i)[err] (0.17 m, 0.58 nmol)

was uItrasonl cat ed for llhr and then stl rred at 1rt over n| ht under a

ni t r ogBEeDAtaten 8 SN LTOREY 2-OAOIR SrPDGRYIDIRGIIAR S 21,

foIIowEd bé 2:01 addl tdgﬁ of NaBH4 (33 ng, .87 nmol ) . The resultlng m xt ure

was st rt. 2N NH err]. H[err]Ovvas added to quench the

reaction and the mxture filtered through celite. The filtrate was

extracted with ethyl acetaig several times and the combi ned organic phases

washed with water and bring} and dried over Na[err]SOerr]. Concentration

i n- vacuo and MPLC BN
2

cl ci
(31)

Method as described for Example 4, using compound 6 (174 mg) and «,2,4-trichlorotoluene(98
mg) provided N,N-diethyl-4-[(N -2,4-dichlorobenzyl)-phen&l-piperidin-4-ylidene-methyl]-
benzamide (206 mg, 81 %):

0
'H-NMR (400 MHz, CDCI3) § 1.12 (3 H, br, CH;CH,N-), 1.21 (3 H, br, CH;CH,N-), 2.39 (4 H,
m, CCH,C), 2.52 (4 H, m, NCH,-), 3.28 (2 H, m, NCH,-), 3.53 (2 H, br, CH;CH,N-), 3.57 (2 H,
m, NCH>-), 7.05-7.48 (12 H, m, ArlD.

15 Its HCl salt: m.p. 95-110 °C (CHClp);
IR (KBr) 3408, 2976, 1620, 1472, 1436, 1288, 1101 cm’;
Anal.Calcd for CagHzN,0Cl,.1.0HCI 0.30CH,Cly: C, 63.91%:; H, 5.95%: N, 4.92%:
Found: C, 63.81%; H, 6:03%; N, 4.84%. '

20



purification (0::100 to 100: 0 Et OAc: Heptane eluting on silcal gel 60) gave
‘the title 15 conpound (24 ng, 20%. mp. (HA salt): 105-109 C 1R (HC
salt, TWMO#82§2753394 (NH),. 1620 (CONEt[err])cnferr]- 20 1PRCRMRITI208% ani ne,
400 MHz, CDCl[err]) 5:1.00-1.25 (17H,4 NCHCH err]CH err] CHCH err] CH err]
,2XxCH err] and CH(CH) C=C), 1.60 (1H, r%nCI-l(Cl-l)C:C), 1.75 (1H, m

CH(CH) C=C), 1.80 WD 98/ 28275

PCT/ SE97/ 02050 40 (1H, m CH(CH)C=C), 2.30 (3H, m NCHerr] and NCH, 2.60
(2H, mmmrﬁlg 3.20 (2H bs, NCH[err]CH[err]) 3.50 (2H, bs,

NCH[ er rg, CH € ' B0 ﬁ | [ .‘ _ 2 am ne, 100 MHz,
CDCI[er'r'., 3 - ,5508636
126. 0, %%ﬂe}@&un&%@ﬂ 129. 8, 134, 7 134. 9 136 9 142. 0, 143.4, 171.2.
El emental anal ysST S: cd. for C[err]H[err]N[err]OO[err] C, 69.17; H
8.01; N, 5.56. Found: C, 69.17; H 7.82; N, 5.18. 10 EXAMPLE 15 Preparation
of NN ND ethyl-4-r(N b5tyl ) - phenyl - pi peri di n-4-yl i dene-net hyl ] - benzam de
(conpound 29) [err] .

A

)
Me

(32)

N,N-Diethyl-4-[(piperidin-4-ylidene)-phenyl-methy]J-benzamide (0.34g, 1.0mmol) was
disolved in acetonitrile (SmL). Potassium carbonate (0.14g, 1.0mmol) and methyl iodide
(63uL, 1.0mmol) was added with stirring at 25 °C. After 30 min., the reaction mixture was
10 evaporated and put onto silica gel for purification by chromatography using 0 to 10%
MeOH(10% NH4OH) in CH;Cl; to give 48 mg of the final product (28% of converted
starting material), which was converted to the hydrochloride salt by treatment with HCI in

ether.

15 Mp: 110 °C (dec.). _
IR (KBr) (cm-1): 2361, 1695, 1487, 1289.
MS(free amine): 362, 318, 219, 189, 165, 144.
'H NMR: (amine, CDCl): § = 1.1(m, 6H, amide-Me), 2.40 (s, 3H, MeN), 2.49, 2.60 (2m,
 8H, piperazine-H), 3.40 (m, 4H, amide-CHy) 7.08 -7.34 (m, 9H, Ar-H). CoeHzoN,0 x0.1
2 H,0 x3.1 HCL, requires: C:60.39, H:7.03 , N:5.87.
Found C:60.43, H:6.84, N:5.45.



15 Met hod as described for Exanple 4, using 1-1odobutane as the al kyl ating
reagent. IR (NaC Filnm:(HO salt) v =3430, 2967, 2499, 1622, 1433cnferr]
[err] H WOR82821C [err], TMS) 8: 0.92 (3H t, J=7.2Hz, CHPET/SETINROSOr])
1.10-1.26 (6H, br, 20 G:NCH[err]CH[%r 1.32 (2H, m CHerr]CHerr]),
1.53 (2H, m CI-l[err]CI—l[err]Cl—l[err]) 42 (6H, m NCHerr]), 2.55 (4H, m
=CCH2), 3.20-3.60 (4H, br, OCNCH[err]CH[err]) 7.10-7.31 (9H, m WO
98/ 28275 PCT/ SE97/ 02050 41

Ar m (%9 AnalLCalcd.forr
qéff}%ﬁ%%%] HO . 0.4CHerr]C[err]. 0. 4Herr]O: C_68.24; H 8.07; N,
5.81. iof.of : &t idinlf

inpie Yisale i phrdh 3 Exanpl e 4, usi ng
conpound 6(174 ng) and 4- nethoxybenzyl chloride (78 ng) provided
NN- di et hyl - 4-[ (N- 4= nmet hoxybenzyl ) - phenyl - pi peri di n-4-yl i dene-net hyl ] -
benzam de (160 wgf)68 %: [err] HHNWVR (400 MHz, CDCl[err]) [err] 1.11 (3 H
br,- CH err]CH err .20 (3 br, CHerr]CHerr]N), 2.38 (4 H,

Boc

(33)

To a solution of 4-iodo-N,N-diethylbenzamide (1.52 g, 5.0 mmol) and 8-bromoquinoline (1.0 g) in
dry THF (30 mL) was added n-butyllithium (7.0 mL, 2.5 M, 17.5 mmol) at -78 OC. After 10 min,
N-t-butoxylcarbonyl ethyl isonipecotate (2) (0.77 g, 3.0 mmol) in THF (5 mL) was dropwise

10 added. The reaction mixture was warmed to “C, and then quenched with aquéous NHyCl solution,
and extracted with ethyl acetate (2 x 100 mL). The combined organic layers were washed with
brine, dried over MgSO4. Removal of solvents gave a crude product, which was purified by silica
gel column eluting with MeOH-CH2Cl2 (2 : 98) to MTL 0599 (145 mg, 9 %):

15 m.p. 100-105 °C;
IR (NaCl) 2971, 1686, 1625, 1426, 1167 cm™";
Anal.Calcd for C4HyN30,.0.20H,0: C, 71.43 %; H, 7.62 %.
Found: C, 71.50 %; H, 7.75 %; 'H-NMR (400 MHz, CDCI3) & 1.07 (3 H, br, CH;CH,N-), 1.19
(3 H, br, CH;CH,N-), 1.24 (1 H, m, piperidine CH-), 1.43 (9 H, s, CH;C), 1.65 (1 H, m, piperidine
20 CH-), 1.89 (2 H, m, piperidine CH-), 2.52 (1 H, m, piperidine CH-), 2.64 (1 H, br, piperidine CH-
) 2.78 '
(1 H, br, piperidine CH-), 3.22 (2 H, br, CH;CH,N-), 3.49 (2 H, br, CH;CH,N-), 4.16 (2 H, br,
piperidine CH-), 7.24 (2 H, d, J = 8.0 Hz, ArH), 7.35 (1 H, dd, J = 8.0, 4.4 Hz, ArH), 7.55 (2 H, d,



15 m CCHerr]C, 2.46 (4 H m NCHerr]-), 3.26 (2 H m NCHerr]-), 3.47

(2H, s, ), 3.49 (2 H, br, CHerr]CHerr]N), 3.77 _
OCH[err]"WL@‘{ég\L(zH, d, J =80 H, ArH), 7.05-7.30 (11 éﬁ“&rﬁ:ﬂjﬂ@f‘.’ Its HC
salt: mp. 100-110 [err]C (CHerr]C[gyr]); IR (KBr) 3425, 2974, 1618,
1515, 1434, 1255 cnferr]; 20 Anal.Calcd.for (Jerr]Herr]Nerr](Jerr].1. OHC
0.35CH err]C[err]: C 70.41% H, 7.11% N, 5.24% Found: C, 70.46% H,
7.10% N, 5.21% WD 98/ 28275 )
PCT/ SEQT+@20HA, AZH-ASBRILEL, 4/ JRr &0 HAWEN 171 (1 H, d, /= 8.0 Hz, ArH), 7.80 (1 H, d, J =
N, N- Di et hyl - 4- (N- 2, 4- di chl or obenzyl ) - phenyl - pi peri di n- 4- vl i dene- net hyl [ -
benzami Q:I@\{'(Zeéﬁéb@nh‘ @1, 4. 8.0, WeHD, 6 6sHr inbAdHY, Or80EtHap|@HY, usi ng
conmpound 6 (174 ng) and a, 2,4-trichl orotoluene(98 ng) provided '
N, N-di et hyl - 4-[ (N- 2, 4-di chl orobenzyl ) - phenyl - pi peri di n-4-yl i dene- net hyl ] -
benzam de (206 ng, 81 %: 10 [err]H NWMR (400 MHz, CDCl[err]) [err] 1.12 (3
H br, CHerr]CHerr]N), 1.21 (3 H br, CHerr]CHerr]N), 2.39 (4 H m,
CCHiser BXCAMELE20(4 H m NCHerr]-), 3.28 (2 Hm NCHerr]-), 3.53 (2 H,
br; CHerr]CH err }) 3.57 (2 H,

reparation of N.N-Diethyl-4-(8-quinolinyl-piperidin-4-ylidene-methyl)-benzamide

(compound 34)

0O
L )
[T
N .=
N
H
(34)

10
A mixture of the compound of Example 19 (45 mg), trifluoroacetic acid (1.0 mL) and
trifluoromethanesulforic acid (1 mL) was refluxed for 8 hrs., and then condensed. The residue was
dissolved in AcOEt (50 ml). The resulting solution was washed with 1 N NaOH solution, agueous

' NH4Cl1 solution and brine, dried over Na2504. Removal of solvents gave a crude product, which

15 was purified by silica gel column eluting with NH4OH (1N)-MeOH-CH2Clp (2.5 : 17.5 : 80) to
provide N,N—diethyl-4—(8-quinolinyl—piperidin-4-yIidene-rnethyl)—benzamide (29 mg, 84 %):

lH:NMR (400 MHz, CDCI3) & 1.07 (3 H, br m, CH;CH,-), 1.20 (3 H, br m, CH,CH,-), 2.00 (2 H,
m, piperidine CH-), 2.46 (1H, s, NH), 2.52 (2 H, m, piperidine CH-), 2.75 (1H, m, piperidine CH-

20 ),2.92 (2 H, m, piperidine CH-), 3.05 (1 H, m, piperidine CH-), 3.22 (2H, m, CH,N-), 349 (2 H,
m, CH,N-), 7.23 (2 H, m, AtH), 7.32 (2 H, m, ArH), 7.36 (1 H, m, ArH), 7.49 (2 H, m, ArE), 7.72
(1H,dd, J=6.4,3.2 Hz, ArH), 8.11 (1 H, dd, 7= 8.4, 1.6 Hz, ArH), 891 (1 H, dd, J=4.0, 1.6 Hz,
ArH).



m NCH err]-), 7.05-7.48 (12 H m ArH). 15 Its HO salt: mp. 95-110
[err]C (CH err]C[err]); IR (KBr) 3408, 2976, 1620, 1472, 1436, 1288, 1101 °
cnf err | WOMBAB278al cd. for Clerr]H err] N[err] 0 [err]. 1. OHGICT/SES7/02050

0.30CH err]dJerr]: C, 63.91% H 5.98% N, 4.92% Found: C, 63.81% H,
6.03% N, 4.84% 20 WD 98/ 28275

PCT/ SE97/ 02050 43 EXAMPLE 18 Preparation of

NN- Di et hyl - 4-[ (1- et hyl - pi peri di n-4-ylidene)-phenyl -net hyl ] - benzam de
(conpound 32) [err] -

N, N-Di et - 4-[ (pi perj ain-4-ylidene)-phenyl - et hyl - benzarn"de(O. 349,

1. Ommﬁﬁs%s‘aﬁgé‘cﬂ'\?edoi ﬁ@(‘?@goni trile (5nm). Potassium carbonate (0. 14g,
1. Omol | qdi r -Qnmol ) was added with stirring at
25 err (@?)[%tohgb.{% zgwqggisflggét 15()8##”11)“ ure was 10 evaporated and put

ont o SIA it 8al8lfor © 0. 2OFCR 0. JWCELTIRY PHLEPOY 60:98 98 19, £39 ¥p.% MeOH( 10%
NH[ err] OH) 5 a éH e{r‘sr %13[err] to give 54%9rrg of l‘;the’yfl nal%tproduct (28% of

conwertFednét@.rtGOrﬁ? Fratle6i4 %, whi ch was converted to the hydrochloride salt
by-treatnment with HO in

. EXAMPLE 21

10  methyll-benzamide corri ound 35

Boc

(35)

Method as for Example 19 using 3-bromoanisole provided the title compound (226 mg, 23 %):
15
m.p. 95-103 °C;
IR (NaCl) 3422, 2973, 1684, 1614, 1429, 1289 cm’;
Anal.Calcd.for C9HgN,05.0.60H,;0: C, 68.64 %; H, 8.18 %; N, 5.52 %.
Found: C, 68.66 %; H, 7.98 %; N, 5.64 %; 'H-NMR (400 MHz, CDCI3) & 1.07 (3 H, br,
20  CHyCH,N-), 1.19 (3 H, br, CH;CH,N-), 1.31 (4 H, m, piperidine CH-), 1.41 (9 H, 5, CH;C), 2.46
(1 H, m, piperidine CH-), 2.64 (2 H, br, piperidine CH-), 3.22 (2 H, br, CH;CH,N-), 3.49 (2 H, br,
CH;CH,N-), 3.65 (1H, s, OH), 3.72'(3H, s, OCHj), 4.06 (2 H, br, piperidine CH-), 6.69 (1 H, m,



ether. 15 Mp: 110 [err]C (dec.). IR (KBr) (cm1): 2361, 1695, 1487, 1289.

M5(fre ) - 362, 318, 219, 189, 165, 144. [err]H N

coa [ewsgﬁ;e"ﬁr]— 1.1(m 6H, amide-Me), 2.40 (s, Nwelsﬁfff’sg‘yﬂ‘&“‘b 60 (2m |
8H, piperazine-H), 3.40 (m 4H, am dggCH2) 7.08 - 7 34 (m 9H Ar-H)
Cerr]Herr]NNerr]Ox0.1 20 Herr]Ox3.1 HJ, requires: C: 60.39, H 7.03,
N: 5.87. Found C:. 60.43, H:6.84, N 5.45. VO 98/ 28275

PCT/ SE97/ 02050 44 EXAMPLE 19 Preparation of

N, N- Di Al 7.01 (Bl d,of=+ 76Hz AR BO8Y] HosparH)TA741H) §,-/B= 8dUHnoAiHy 721 (2 H,

hydr oxy 33) err] To a sol ution of
4-1i odo %Q&H‘h&ﬁi%&r@d’g T):Sggg{ §“'E ‘mmol ) and 8- bronoquinoline (1.0 g)
in dry THF (30 nL) was added n-butyllithium(7.0 n., 225 M 17.5 mml) at .
-78 C. After 10 mn, N-t-butoxylcarbonyl ethyl isonipecotate (2) (0.77 g,
3.0 mEIAMPLES (5 nL) was dropwi se 10 added. The reaction m xture was
warmed to [err]C, and then quenched with agqueous NH err]C sol ution,

5  Preparation of N.N-Diethyl-4-(3-methoxyphenyl-piperidin-4-ylidene-methyl)-benzamide

(compound 36)

N
|

H
(36)

10 Method as described for Example 1, using the compound of Example 21 (100 mg) provided N,N-
diethyl-4-(3-methoxyphenyl-piperidin-4-ylidene-methyl)-benzamide (75 mg, 98 %):

'H-NMR (400 MHz, CDCl3) § 1.12 (3 H, br, CH;CH;,N-), 1.23 (3 H, br, CH;CH,N-), 2.34 (4 H,
m, piperidine CH-), 2.91 (4 H, br, piperidine CH-), 3.17 (1H, s, NH), 3.27 (2 H, br, CH,CH,N-),

15 3.52 (2 H, br, CH;CH,N-), 3.76 (3H, s, OCHs), 6.64 (1 H, s, ArH), 6.70 (1H, d, J = 8.0 Hz, ArH),
6.76 (1H, d, J = 7.6 Hz, ArH), 7.15 (2 H, d, J = 8.0 Hz, ArH), 7.22 (1H, m, ArH), 729 (2H,d, 7=
8.0 Hz, ArH).

Its HCI salt: m.p. > 90 °C (Dec); IR (NaCl) 2970, 1621, 1430, 1287 cm™;
20 Anal.Calcd for CoyH3N,0,. HCL1.70H,0: C, 64.69 %; H, 7.78 %; N, 6.29 %;
Found: C, 64.82 %: H, 7.60 %: N, 6.08 %.



and extracted with ethyl acetate (2 x 100 nL). The conbi ned organic |ayers
were washed with brine, dried over MySJerr]. Renpval of solvents gave a '
crude pWOPBRB275whi ch was purified by silica gel coI um FCH/PERT/0880h '
MeOHCH err]Cl[err] (2: 98) to MIL 0599 (145 ng, 9 %: 15 mp. 100-105
[err]C T R(NaCl)2971, 1686, 1625, 14726, 1167 cnierr]; Ana.Calcd.for
CerrJ]Herr]Nerr]Jerr].0.20Herr]O C, 71.43 % H, 7.62 % Found.- C,
71.50 % H, 7.75 % 'H NWR (400 MHz, CDCl[err]) 5 1.07 (3 H, br,
‘Oﬁ[errw, 1.19 (3 H br, CHerr]CHerr]N), 1.24 (1H m piperidine
CH), T ., S, CHerr]C, 1.65 (1 H m piperidine 20 CH), 1.89 (2
H m [Brogicatibnef NON-Dietiyl #2[(NiberzylR3-methexyhend-fiptridin-2-diflefel mdthyb)- ,

pi peri di ne CH 2.78 (I H, br, piperidine CH), 3.22 (2 H, br,
Gﬁ[err]h@&M@mﬁgm_gﬂ 2 H, br, CHerr]CHerr]N), 4.16 (2 H, br,
piperidine CH), 7.24 (2 H, d, J— 8.0 Hz, ArH), 7.35 (1 H, dd, J =8.0, 4.4
Hz, ArH), 7.55 (2 H d, 98/ 28275

PCT/ SE97/ 02050 45 J= 8.0 Hz; ArH) 7. 58(1 H d, J=80 Hz, ArH), 7.71 (1 H,
d,--J= 8.0 Hz, ArH), 7.80(1H ArH), 8.14 (1 H d, J= 8.0 Hz,
ArH, 8.69 (1 H m AB#N-9. 89 : EXAMPLE 20 Preparation of

N. N- Di et hyl - 4- (8- qui nol i nyl - i ene- net hyl ) - benzam de

OMe

(37)

Method as for Example 4, using the compound of Example 22 (38 mg) provided N,N-diethyl-4-
. [(N-benzyl)-3-methoxyphenyl-piperidin-4-ylidene-methyl]-benzamide (46 mg, 98 %):

10 'H-NMR (400 MHz, CDCI3) & 1.12 (3 H, br, CHsCH,N-), 1.25 (3 H, br, CH;CH,N-), 2.38 (4 H,
m, piperidine CH-), 2.48 (4 H, br, piperidine CH-), 3.27 (2 H, br, CH;CH,N-), 3.52 (2H, s, Ph
CH,N), 3.53 (2 H, br, CH;CH,N-), 3.75 (3H, s, OCHa), 6.65 (1 H, s, ArH), 6.69 (1H, d, J = 8.0
Hz, ArH), 6.74 (1H, d, /= 7.6 Hz, ArH), 7.13 (2 H, d, J = 8.0 Hz, ArH), 7.13-7.32 (8H, m, ArH).

15 Its HCI salt: m.p. 100-110 °C (CH2Cl2);
IR (NaCl) 3421, 2972, 1619, 1430, 1287 cm’™;
Anal.Calcd for Ca;HagN,0,.HCL0.40CH,Cly: C, 69.96 %; H, 7.07 %; N, 5.20 %;
Found: C, 69.94 %; H, 7.06 %; N, 5.15 %.



(conpound 34) [err] 10 A m xture of the conpound of Exanple 19 (45 np),
‘trifluoroacetic acid (1.0 nL) and trifluoromethanesulforic acid (1 nL) was
ref | uxeworesrs®shrs. , and then condensed. The resi due wasPETSEHIREP | n AcOEt
(50 mM). The resulti ng sol ution was wgshed with 1 N NaOH sol uti on, aqueous
NH err] d solution and brine, dried over NaJerr]SO err]. Renoval of

sol vents gave a crude product, which 15 was purified by silica gel colum
eluting with NHerr]OH (IN)-MeOHCH err]JC [err] (2.5: 17.5: 80) to provide
N, N- di et hyl - 4- (8- qui nol i nyl - pi peri di n-4-ylidene-nethyl)-benzam de (29 ny,
84 % err]H NVR (400 MHz, CDCl [err]) [err] 1.07 (3 H br m
m[errm& . 20 (3 H br m CH[err]CH[err] ), 2.00 (2 H m

pi peri q{ . d M gﬁﬁgg ]N-), 349 (2 H rn CH[err]N—) 7.23
(2 H, é12aﬁ?¢coo 36 (1H m AH, 7.49 (2 H m AH),
772 (L H dd. J=6.4 3.2 H, AH B11(1 H dd, J=8.4 1.6 H AH.
891 (L H dd J= 40 1.6@z AH. W 98 28275

PCT/SE97/02050 46 Its HO sfalt: mp. > 170 [err] C (Dec.);

(38)

Method as for Example 19 using 3-bromofluorobenzene provided the title compound (257 mg, 27
%):
10
'H-NMR (400 MHz, CDCI3) § 1.03 (3 H, br, CH;CH,N-), 1.15 (3 H, br, CH,CH,N-), 1.19-1.29
(4 H, m, piperidine CH-), 1.35 (9 H, s, CH;C), 2.39 (1 H, m, piperidine CH-), 2.59 (2 H, br,
piperidine CH-), 3.17 (2 H, br, CH;CH,N-), 3.28 (1H, s, OH), 3.45 (2 H, br, CH;CH,N-), 4.02 (2
H, br, piperidine CH-), 6.80 (1 H, m, ArH), 7.15 3 H, m, ArH), 7.18 (2H, d, J = 8.0 Hz, ArH),
15 7.39(2H,d, J=8.0 Hz, ArH).



IR (KBr) 3410, 2973, 1614, 1551, 1436, 1284 cnferr]; Anal. Calcd for
Clerr]Herr]Nerr]O 2.0 HCL 0.50 CHerr]dJ[err]. 0.75 H20: C, 60.23 % H,
6.39 %wodnmsers C, 60.27 % H 6.42 % EXAMPLE 21 Pr epaparispsr/azbs0 :

N. N-Di et hyl -4-[ (N-tert-butoxycarbonyl - pi peri di n-4-yl)-3-net hoxyphenyl - hydro
xy- 10 nmethyl|-benzam de (conpound ) [err] Method as for Exanple 19

usi ng 3-bronoani sole provided the title conmpound (226 ng, 23 %: 15 mp.
95-103 C, IR (NaCd ) 3422, 2973, 1684, 1614, 1429, 1289 cnierr];

Anal gg for gerr]H[err]N[err]Qerr].O.GO—I[err]O C, 68.64 % H, 8.18 %
.5 C, 68.66 % H 7.98 % N, 5.64 % 'H NVR (400 M—lz

coor [er%%%m&@#@%&% Pl 2 b lth%ig géﬁzalﬁlud%r”

CH err] prp L. [err] O),
2.46 ( YchhpBand3peridine CH), 2.64 (2 H br, piperidine CH), 3.22 (2 H
br, CI-l[errICFI]err||\l—) 3.49 (2 H br, CHerr]CHerr]N), 3.65 (1H, s, OH),
3.72 (3H, s, OCH[err]) 4.06 (2 H br, piperidine CH-) 6.69 (1 H m WO
98/ 28275 PCT/ SE97/ 02050 47
N
I
H.
(39)

Method as for Example 20 using the compound of Example 24 (165 mg) provided N,N-Diethyl-4-
(3-fluorophenyl-piperidin-4-ylidene-methyl)-benzamide (108 mg, 87 %):

10 'H-NMR (400 MHz, CDCI3) § 1.08 (3 H, br, CH;CH,N-), 1.19 (3 H, br, CHsCH,N-), 2.09 (1H, s,
NH), 2.25 (4 H, m, piperidine CH-), 2.84 (4 H, br, piperidine CH-), 3.23 (2 H, br, CH;CH:N-),
3.47 (2 H, br, CH;CH,N-), 6.74 (1 H, m, ArH), 6.86 (2H, m, ArH), 7.06 (2 H, d, J = 8.0 Hz, ArH),
7.18 (14, m, ArH), 7.24 (2 H, d, J = 8.0 Hz, ArH).

15 Its HCI salt: m.p. > 70 %c (Dec.);
IR (NaCl) 2978, 1605, 1478, 1432, 1290 cm;
Anal.Calcd.for Cy3Hy7N,OF.HCL0.25 CH,Cl,.1.50 H,0: C, 61.89 %; H, 7.04 %; N, 6.21 %;
Found: C, 61.97 %; H, 6.95 %; N, 6.22 %.

20



ArH), 7.01 (1H, d, J=7.6Hz, ArH), 7.08 (1 H s, ArH) 7.17 (1H d, = 8.0 Hz,
-ArH), 7.21 (2 H d, J =80 Hz, ArH), 7.48 (2 H d, J =8.0 Hz, Ar
EXAVPLEWOQ28/3827%r epar ati on of - _ . PCT/SEY7/02050 -

N, N- Di et hyl - 4- ( 3- met hoxyphenyl - pi per i n-4-ylidene-nethyl)-benzam de
(conpound 36) [err] 10 Met hod as d cribed for Exanple 1, using the
conmpound of Exanple 21 (100 ng) provided N, N

di et hyl - 4- ( 3- et hoxyphenyl pi perl di n- 4-yl i dene-net hyl)-benzam de (75 ngy, 98
% : [er » i DC catinlddg CHlerr]CH err] N-),
1.23 ( . ] péridine CH), 2.91 (4 H,
br, pi[Tae lcdtn?@uﬁ‘bﬂ Ex C%Z ZGJvHis prepdﬂ:d) by 301&1\/1&@ thd, prbdicduﬁ'l[xﬂl’s rshé¥rh @i S¢H¥me 5 15
3.52 (2 H, br, CH[err] [err]N-), 3.76 (3H, s, OCHerr]), 6.64 (1 H, s,
ArH), bel@.(1H d, J = 8.0 Hz, ArH), 6.76 (1H, d, J=7.6Hz, ArH), 7.15 (2 H,
d, J=8.0 Hz, ArH), 7. 22 (1H. m ArH), 7.29 (2 H d,J =8.0 Hz, ArH). Its
HC salt: mp. > 90 C (Dec); IR (NaCl) 2970, 1621, 1430, 1287 cnierr]; 20
Anal . Calcd.for Clerr]Herr]Nerr]err]HC.1. 70H err]O C, 64.69 % H, 7.78
% - N 6.29 % Found: C, 64.82 %cHdme/560 % N, 6.08 % WD 98/ 28275 '
PCT/ SE97/ 02050 48

Ac,0ICH,Cl NYCHs
| o (40)
1) NaH,0°C, THF
2) n-Bull, -78°C
(')Me
o N'Ma
e
) _
Boo
N n
CH
g ) T
F Li o O
(42) (41)
N
Boc
NaOH
Mel
Bu,NHSO, 1

43 H
| (44)
Example 26



EXAMPLE 23 Preparation of

N, N-Di et hyl - 4-[ (N-benzyl ) - 3- net hoxyphenyl - pi peri di n-4-yl i dene-net hyl ] -
~benzamiglg ofgppound 37) [err] Method as for Exanpl.e 4, wsiwgESt/20s€¢onpound
of Exanple 22 (38 ng) provided N, N-di et hyl -

[ (N-benzyl) - 3- net hoxyphenyl - pi peri di 2 4-yl i dene- net hyl ] - benzani de (46 ny,
98 9%9: 10 J[err]H NWR (400 MHz, CDCl[err]) [err] 1.12 (3 H, br,
CH[err]H[err]N-) 1.25 (3 H br, CHerr]CHerr]N), 2.38 (4 H m

pi peri di %P48(4 ErI dlr():e : ;‘ hg3
CH[err]CH[err]l\I—), 3.75 (3H, S, OCH[err]) 6.65 (1 H, s, ArH) 6.69 (1H, d,
J:80Hz ArH, 6.74 (1H d, J=7.6 Hz, ArH), 7.13 (2 H d, J= 8.0 Hz,
ArH), éﬁ tr%% &f&'—'lod@lanﬂ{n'é)(ﬁ ?569 |rﬁr§ol)*(ﬂ1 dspCH,C( 100 h)Owdsliided acetic

(CH err err]); IR (NaCl) 3421, 2972, 1619, 1430, 1287 cnierr];

Anal . Ca;hlgdnﬂe(mopeg, r1B&{remol) I\d[tetotpx}l@{tmp¢rptumlth®rea¢1mﬂ[ramtl}rel\{'@rth@ stﬁrecBQ 96 %
H 7.07 % N, 5.20 % Found; C, é?é(VH % N, 5.15 %

08/.9282%® 2 hr The gray color precipitate forme uring the reacnon was filtgsed;) weshod (YQ@’SO 49
EXAMPLE, 24

NN- Di eEHT aﬂ [CgﬂE‘i‘% ttﬂf)d?%tQVCSOI %?ﬂ/ i %oé]f: i |art16d4t°yf15yn§ssf ML As CHaeny

added, the resulting precipitate was filtered, washed with ether and combined with the

previous solid as the desired product (15.95 g, 88.7%).

0 'HNMR: (CDCl) §: 2.19 (3H, s, COCHa), 7.2 (1H, s, br, -NH), 7.23 (2H, m, Ar), 7.61
(ZH, m, Ar)

15

To a solution of 4’-iodo—gcetanilide (11.7 g, 45 mmol) in dry THF (200 ml) was added

" NaH (1.62g, 67.5 mmol) at 0°C, the reaction mixture was stirred for 30 min while
temperature was warming up to room temperature, following by the slow addition of n-
BuLi (1.6 M in Heptane, 54 mmol) at -78°C. The mixture was stirred for 15 min then N-t-

20  Butoxylcarbonyl N’-methyl-N'methoxyl-isonipecotamide(6.15 g, 30 mmol) in THF (10
ml) was added dropwise via syringe. The reaction mixture was warmed up to r.t. and then
quenched with aqueous NH4Cl solution, and extracted with ethyl acetate (2x100 ml) The
organic layer was washed with saturated (aq)NH;Cl, brine, dried over MgSO;4 and
concentrated to give a crude product, which was further purified by silica gel column

25 chromatography using MeOH-CH;Cl, (0 : 100 ~ 5 : 95) to provide the desired product
(9.02 g, 87%).

'H NMR: (CDCl3) §: 1.47 (9H, s (CH3)3), 1.6-1.8 (4H, m, piperidine), 2.21 (3H, s,
COCH;), 2.9 (2H, m, piperidine), 3.37 (1H, m, COCH-), 4.15 (2H, m, piperidine), 7.64
30 (2H, m, Ar), 7.86 (1H, s, br, -CONH), 7.91 (2H, m, Ar)



‘hydroxy-net hyl ] - benzam de (conpound 38) [err] Method as for Exanple 19

usi ng 3: uor obenzene provided the title conmpound ( : 10
[er_r]HW% MHz, CDO [err]) [err] 1.03 (3 H, b, m[é’?f‘f@i”%zr%rz‘]w),
1.15 (3 H, br, CHerr]CHerr]N), 1.159_,’—1. 29 (4 Hm piperidine CH), 1.35
(9 H s, CHerr]C, 2.39 (1 H m piperidine CH), 2.59 (2 H, br,

pi peridine CH), 3.17 (2 H br, CHerr]CHerr]N), 3.28 (1H s, OH), 3.45
(2 H br, CHerr]CHerr]N), 4.02 (2 H br, piperidine CH), 6.80 (1 H m

ArH), TG iofTbf 4 drfo 2N -t-Butodyleaboflylbberidinkl)-3-Efiorobe, H d, J
=8.0 Hz, ArH). WO 98/ 28275
PCT/ SEQatetailisie (EOmpoodA2F 25 Preparati on of

N, N-Di et hy1-4-(3-fl uorophenyl - pi peri di n-4-ylidene-net hyl)-benzam de
(conpound 39) [err] 5 Method as for Exanple 20 using the conmpound of

EA2TPY Vel 16 RedbeR iRl o alibinb Pldbibontia 4 bur substituring 3 flugro-1-g7 5

5 iodobenzene for 1-bromonaphthalene to give the title compound. (93%)

'H NMR: (DMSO-Dg) §: 1.2-1.3 (4H, m, piperidine), 1.37 (9H, s, (CHz)s), 2.0 (3H, s,
COCHS), 2.65 (3H, br, piperidine), 3.95 (2H, m, piperidine), 6.98 (1H, m, Ar), 7.21-7.50
(7H, m, Ar), 9.85 (1H, s, OC-NH)

10  (iv) Preparation of N-methyl

Fluorobenzyl) acetanilide (compound 43)

To a 2M (aq)NaOH solution (10 ml), tetrabutylammonium hydrogen sulphate(1.35 g, 3.97
mmol) was added, followed by the addition of 4-(c-Hydroxy-o-(4-N-t-

15 butéxylcarbonylpiperidinyl)-?l-ﬂuorobenzyl)acetanilide (825 mg, 1.86 mmol) and methyl
iodide (769 mg, 5.4 mmol) in 10ml of dichloromethane. The reaction mixture was then
refluxed for 1 hr, cooled down to r.t.. The dichloromethane layer was collected and
evaporated to FImI. Ethyl acetate was added and the precipitate was filtered out. The
organic phase was washed with brine and dried over MgSO4, concentrated to give a solid

20  which was further purified by MPLC using MeOH-CH,Cl; (5:95) as to give the pure titled
compound (770 mg, 93%).

'H NMR: (CDCl3) 5:1.2-1.5 (4H, m, piperidin), 1.42 (9H, s, (CHa)s), 1.83 (3H, s,
COCHa), 2.52 (1H, m, -CH-C-OH), 2.70 (2H, m, piperidine), 2.86 (1H, s, br, -OH), 3.21
25 (3H, s, NCH3), 4.15 (2H, s, br, piperidine), 6.90 (1H, m, Ar), 7.12-7.60 (7H, m, Ar)



10 [err]HNWR (400 MHz, CDCl[err]) [err] 1.08 (3 H br, CHerr]CHerr]N),
1.19 (3 H, br, CH[err]CH[err]l\I—) 2.09 (1H, s, NH, 2.25 (4 H m piperidine:
CH), 2WM2‘H br, piperidine CH), 3.23 (2 H br, CH CTISEP{A05q N-), -
3.47 (2 H, br, CH[err]CH[err]I\I—), 6.74 (1 H m ArH), 6.86 (2H m ArW
7.06 (2 H d, J =80H, AH, 7.18%1H m ArH, 7.24 (2 H, d, J= 8.0 Hz,
ArH. 15 |Its HCl salt: mp. > 70 C (Dec.); IR (NaC) 2978, 1605, 1478,
1432, 1290 cnjerr]; Anal. Calcd.for Clerr]Herr] N err] OF. HCl . 0. 25

CH err] ]. 1,50 H20: C, 61.89 % H, 7.04 % N, 6.21 % Found: C, 61.97
% H, &&m Lhe86. 22 % 20 ~ wD 98/28275 |

procedwhom in Scherre 5 beI OW. Scherre 5 [err]

To a solution of N-methyl-4-(0.-Hydroxy-oi-(4-N-t-butoxylcarbonylpiperidinyl)-3-

.- 5 fluorobenzyl) acetanilide (300 mg, 0.657 mmol) in dry dichloromethane (5 mL) was added
trifluoroacetic acid (5.0 mL) at r.t. The reaction mixture was refluxed for 4 hr., and then
condensed. The residue was dissolved in AcOEt (50 ml). The resulting solution was
washed with2 N (aq)NaOH, (aq) NH4Cl and brine, dried over MgSO4. Removal of
solvents gave a crude product, which was purified by MPLC eluting with MeOH-CH,Cl,-

10 NH,OH (5: 95 : 1) to provide the pure product (176 mg, 79%).
mp. 235~237 °C dec.

IR (NaCl Film): (HC! salt) v(max.) =2961, 2722, 2480, 1658, 1608, 1580, 1507, 1429,
1381cm™.

15
"HNMR: (CDCls) &: 1.89 (3H, 5, COCHz), 1.95 (1H, s, -NH), 2.32(4H, m, piperazine),
2.92 (4H, m, piperazine), 3.26 (3H, s, N-CH), 6.81-7.28 (8H, m, Ar)
*C NMR:(CDCL3) &: 22.4, 33.2, 33.3, 37.0, 48.3, 113.3(m, C-F), 116.5(m, C-F), 1254,
126.6, 129.5, 129.6, 130.9, 133.7, 137.7, 141.2, 142.8, 144.2, 161.3, 163.8, 170.4..

20  ANALYSIS: (%)
Anal.Calcd.for: C2;H;3N,FOeHCI: C, 67.28; H, 6.45; N, 7.47. Found: C, 66.88; H, 6.44; N,
7.16.

F) Synthetic Scheme for the preparation of the compound of Example 27

25 Ths compound of Example 27 was prepared by following the procedure as is shown in Scheme 6

below.



WD 98/ 28275 PCT/ SE97/ 02050
‘52 (i) Preparation of Preparation of 4'-lodo-acetanilide %‘%o ound 40) To a
sol ut i oW18/282150do- aniline (15 g, 69 mml) in dry CHerrF 155??/‘12"?’100 m)
was added acetic anhydride(14.09 g, 538 mmol ) at roomtenperature, the
reaction mxture was then stirred 5 for 2 hr. The gray color precipitate
formed during the reaction was filtered, washed with ether and col |l ected,

t he nmot her sol ution v&semomcentrated to dryness and AcOEt was added, the
resulting precipitate was filtered, "'washed with ether and conbined with the
previous solidQas the desired pré¢éduct (15.95 g, 88.7%. 10 [err]H NVR

cCDC[err]) : 19 ) cocHMerr]), 7.2 (1H, s, br, -NH), 7.23 (2H, m
,(Ar), [7.61]%2:@,:%1 Aééiyﬂ%MPre ar %Ln of ( K (

4- (4- acet am dQbenhzot)=Nt=tut okyl.2ar bonvl pi peri di ne (conpound 41) 15 To a
sol ution of 4'Niodo-aCetaniIideF11.7 g, 45 mmol) in dry THF (200 m) was
added NaH (1.?‘2 , 67.5 mol) at O[err]C, the reaction m xture was stirred
for 30 min whi*f tenperature wasBQ@rning up to roomtenperature, follow ng
by--the slow addition of n- BuLi (461.6 Min Heptane, 54 mml) at -78[err]C
The m'xtur;\,was stirred for 15 mn then N-t- 20 Butoxyl carbonyl

N - et hylg'N net hoxyl -i soni pecotam de(6.15 g, 30 mmol) in THF (10 m) was
added drgpwi se via syringe. e reaction m xture was med up to r.t. and

t hen qu¥nc i t hiMafkFous sol utiqn,-and exfracted with ethyl
acetate (2X The T

- 0
2.
OMe (ﬁj

Br e
(47) 0% ~ome 1
80C
(48) (46)
N
' 49
O/ Boc ( )
Br/DCM O o
r,
Br/DCM NaOH/MeOH
Br -~ -, 0
' Br. Br 1. Q'/OTC’
I o
N 2, disthylamine
| .
Boc ,?' (51)
(50) Boc

N/ L

L
o
Br o o]
[ ArB(OH),PdINa,CO, Ar TFA Ar
— |
N |
) - Y
‘ Boc l!i

Boc

(52) ) (54)
Example 27
(53)



organic | ayer was washed with saturated (ag)NH err]d, brine, dried over
MySO4 and concentrated to give a crude product, which was further purified
by sili¥®%882%ol um 25 chromat ography using NEC]—I-.CI—I[er?‘F’UFE?W‘FO@O: 100 ~
5: 95) to provide the desired productsg(9.02 g, 87%. [err]H NWR
(CbC[err]) [err]: 1.47 (9H, S (CHerr])[err]), 1.6-1.8 (4H m

pi peridine), 2.21 (3H, s, COCH3),2.9 (2H, m piperidine), 3.37 (1H m
COoCH ), 4.15 (2H, m piperidine), 7.64 30 (2H m Ar), 7.86 (1H, s, br,

- CONH) ,{i)Pr ofilN-reke-Butoxyldby B ridone (compound 46 '

PCT/ SE97/ 02050 53 (iii) Preparati
4- ( a- Hyt rexpreef compaung 4542 |gca1386 mnlbaqsl&ntmmy} digagbonase 6%&11/%5

I'SSELSEM B e e Bafe et 2R S0 S B licalia 155 P52
R ARG %a@s?gﬂwﬂgr@%@ i g, |
(3H,s s, stifseiCEd)12 Hds. 61513(53Hﬁnmas piaperatedi and)the GudSproditt was paitiRhedli ne) , 6. 98

(1H, m Ar), 7.21-7.50 (7H, Ar), 9.85 (1H, s, OCNH) 10 (iv)
Pr epar é)p;wn afater (400 mL) and d1ethy1 ether (400 mL). The aqueous phase was washed with

N- et h [0)4Y/ wl.car bonyl pi peri di ny] ) - 3-
1 uor oéﬂ ﬁé?}#l})ﬂ%{%&}ﬁﬂ ?fydaegh§l%6% 64@] H% 'i‘ fie Comb lYCd etiher was washed with
' water (400 mL) and brine (400 mL) dried over MgS0O4. Removal of solvent gave

compound 46 as a pale yellow solid. (55.3 g, 85%):

10
3§1(400 MHz, CDCl13) 1.50 (s, 9H), 2.45 (t, 4H, J=6.1 Hz), 3.72 (t, 4H, J=6.1 Hz)

(ii) Preparation of 4-(4-Methoxycarbonyi~benzvlidene)-piperidine-1- arboxylic acidzert-

.15 butyl ester (compound 49)
Methyl 4-(bromomethyl) benzoate (compound 47) (11.2 g, 49 mmol) was dissolved in 25

mL trimethyl phosphite and refluxed under Ny for 5 hrs. Excess trimethyl phosphite was
removed by co-distillation with toluene to give crude 4-(Dimcthoxy-phosphorylmethyl)-
benzoic acid methyl ester (compound 48).

20

p(400 MHz, CDC13) 3.20 (d, 2H, 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.

The crude product (compound 48) was dissolved in dry THF (200 mL) under N, and

25 cooled to -78 °C. Lithium diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) was
added dropwise. The solution wés allowed to warm to room temperature. A solution of
compound 46 (9.76 g, 49 mmol in 100 mL dry THF) was added to the reaction dropwise
and was stirred under N for 12 hrs. Water (300 mL) and ethyl acetate (300 mL) were-

added to the reaction mixture and extracted. The aqueous phase was washed with ethyl

30  acetate (2 x 300 mL). The combined ethyl acetate was dried over MgSOy4 and evaporated to



To a 2M (aq) NaOH solution (10 nml), tetrabutyl amoni um hydrogen

‘sul phate(1.35 g, 3.97 mol) was added, foll owed by the addition of

4- (a- Hy WS&'[S( 4-N-t- 15 . PCT/SE97/02050

but oxyl car bonyl pi peri di nyl ) -3-fl uorobenzyl)acetanilide (825 ng, 1.86 nmol)
and methyl iodide (769 ng, 5.4 mol) 57n 10m of dichl oronet hane. The
reaction m xture was then refluxed for 1 hr. cooled dowm to r.t.. The

di chl oronet hane | ayer was col |l ected and evaporated to ~1nl. Ethyl acetate

vashod 8% homr REPdiG HHKCRR R BN Goh e tcarty SO0k de i oriat 20
whi ch [ £ | d 5:95
gi ve t R PerHEDSrdic cofoui 40t RCOBIFCRE IR (ol [err))

[err]:1.2-1.5 (4H, m piperidin), 1.42 (9H, s, (CHerr])[err]), 1.83 (3H,
, COCH 2.52 (1H, - CH C , 2.70 (2H, [ i di , 2.86 (1H,
S B0 Mistzn CORES) A oS EONBRL Gh V5.5 His 2D (s Pt FnPBN AL he) . 6, 90
1H, A 7.12-7.60 [ 28275 .
o Dy s BT ALS e 9 SRR 720 o6 2,
N et nloaka( S=Elriass oY |5 @IRCT) 983; 409! 361893TH, ad yape 8ol g4 §0mPOUNd

44) To ‘a sol ution

N-Tet hy1o 8; (4. HyXS4cH( 1 6.8 ppmivinab (NaEY) ani'be4nd, pOPERSS, 711 B; B63S, 1606,
1427, 1362, 1276. :

10 Analysis calculated for CjgHp5NO4: C 68.86%, H 7.60%, N 4.23%; actual: C 69.1%,
H7.69%, N 4.25%.

(iii) Preparation of 4-Bromo-4-{bromo-(4-methoxycarbonyl-phenyl)-methyl]-piperidine-1-

carboxylic acid tert-butyl ester (compound 50) _
15 To a solution of compound 49 (5.2 g, 16 mmol) in dry dichloromethane (200 mL) was

added K2CO3 (1.0 g). A bromine solution (2.9 g, 18 mmol in 30 mL DCM) was then added

dropwise at 0 °C and stirred for 1.5 hrs at room temperature. The K9CO3 was removed by

filtration and the solvent was evaporated to dryness. The crude product was dissolved in
ethyl acetate (200 mL) and washed with water (200 mL), 0.5 M HC1 (200 mL) and brine
20 (200 mL), dried over MgSO4. The solvent was evaporated to give crude product which was

recrystallized from methanol to give compound 50 as a white solid (6.07 g, 78%).

85 (400 MHz, CDCl13) 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,

25 2H). 813 (400 MHz, 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 ppm. vmax (NaCl) om’ 3425, 2969, 1725, 1669, 1426, 1365, 1279,
1243.

Analysis calculated for: CygH5BroNOy4: V46.6%, H 5.13%, N 2.85%:
30  actual: 46.64%, H 5.16%, N 2.89%.



5 fluorobenzyl) acetanilide (300 ng, 0.657 mmol) in dry dichl oronethane (5
m.) was added trifluoroacetic acid (5.0 nL) at r.t. The reaction m xture
was refwomesdsizer 4 hr., and then condensed. The resi due REESEN7H2GOved i n
AcCOEt (50 ml). The resulting solution was washed with 2 N (aqg) NaCH, (aq)
NH err]C and brine, dried over MgSCOP&rr]. Renoval of solvents gave a crude
product, which was purified by MPLC eluting with MeOHCH err]C[err]- 10
NH[ err] OH (5: 95: 1) to provide the pure product (176 nmg, 79% . np. 235-237
[err]C dec. IR (NaCd Film: (HA satt) v(max.) =2961, 2722, 2480, 1658,
1608, 1580, 1507, 1429, 138icnferr]. 15 H NVR: (CDCI[err]) 5:1.89 (3H S,
COCH| er, Vb} % (0  rB3omo AH _ O .

pi per a , g i

NIVR: (Cg;“,g{x[ Lgte)ﬁco@%mﬂ-,dﬁ§ 2, 33.3, 37 0 48 3 113 3(m C F) 116. 5(m
CF, 129 6, 130.9, 133.7, 137.7, 141.2, 142.8, 144.2,
161. 3, 'I‘b&?somnohm cdmpoﬁﬁd A&IAE¥§|1$ mr(xeiﬂ lmmthaﬁbil (30[) fody) at 40 °C was added

C[err]H[err err FUH . C, 67. 47. Found: C, 66.88; H,
6..44; Ili@BHFf} qrEa‘??@HéYPé SF‘HFd?‘Pfé }Hﬁéb"a‘}&fr@ﬁ CH tSHB“@érrpound of

Exanpl e A gﬁ?ﬁ%ﬁ%%gg vfls oFiK8 L Bichd e S FRALF PVl QistVELH 1 e

proced o
40% acetonitrile/water and the pH was adjusted to 2 using concentratedHC1. The desired

product (7) (3.8 g, 87%) was isolated as a white powder by filtration.

10 Sy (400 MHz, CDC13) 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). 8..13 (400 MHz, CDCl13) 28.3, 31.5, 34.2, 44.0,

115.3, 128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3.

15 Analysis calculated for: CigH29BINOy4: C 54.56%, H 5.60%, N 3.53%; actual: C 54.66%,
H 5.68%, N 3.59%.

carboxylic. acid rerz-butyl ester (compound 52)
20  To a solution of compound 51 (1.0 g, 2.5 mmol) in dry dichloromethane (10 mL) at

-20°C was added iso-butylchloroformate (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 the solvent was evaporated and the reaction mixture was
partitioned between ethyl acetate and water. The ethyl acetate was washed with water and

25 bripe and dried over MgSO4 and removed by evaporation. The crude product was purified
by éilica gel chromatog@phy (0-60% ethyl acetate in heptanes) to give the product
(compound 52) as white needles (800 mg, 73%).

dy(400 MHz, CDC13) 1.13 (br, 3H), 1.22 (br, 3H), 1.4 (s, SH), 2.22 (t, J=5.5 Hz, 2H),
30 2.62(t, J=5.5Hz, 2H), 3.31 (t, J=5.5 Hz, 2H), 3.52 (t, J=5.5 Hz, 2H), 7.27 (d, J=7.9 Hz,



WD 98/ 28275 :

'PCT/ SE9{102050 55 Schene 6 [err] WD 98/ 28275

PCT/ SE9 %88@67556 (i) Preparation of N-tert-Butoxytcar borRHT/SEIHIMEP | done -
(compound 46) A m xture of conpound 4% (50 g, 0.325 nol) and di-tert-butyl
di carbonate (71 g, 0.325 nol) in 300 nmL of dichloromethane were stirred at
O[err]C while triethylamne (133 g, 1.32 nol) was added dropw se. The

m xture was allowed to warmto roomtezperature and was 5 stirred for 12

hrs. Thekdi3ddat It Hevaibbr dﬂéd"’%Mﬁ% Q@lﬁiézﬂﬂe%éi’ %% 3hax Bﬂﬁh&éd _
b ' I '
wnshed 14 oo 118d: Frbna® oo ft L dRB e PR Hs. (200 ) - The conb! ned

et her was washed with water (400 nL) and brine (400 nlL) dried over

MyS( err] . Renoval of sol vent gave conpound 46 as a pale yellow solid. (55.3
g, 859% Andlgsis calculated for: CpoH31BrN2O3: C 58.3%, H 6.92%, N6.21%; actual: C 58.62%,

5 6.89%,6.21%.

EXAMPLE 27
Preparation of N, N-Diethyl-4-[piperidin-4-ylidene(3-trifluoromethyl-phenv)-methvl1-

10  benzamide (compound 54, Ar=3-Trifluoromethylphenvl)( general procedure)

The Suzuki coupling of compound 52 with a variety of boronic acids and the subsequent
deprotection were performed on a small scale in parallel. The reactions and liquid-liquid
extractions were carried out in 25 x 150 mm culture tubes. The protocol for a typical

1s  reaction is outlined below.

To a solution of coxppound 52 (25 mg, 57 pmol) and Tetrakis(tripheny] phosphine)
palladium(0) (5 mg, 4..3 pmol) in xylenes (degassed, 0.5 mL) was added 3-Trifluorophenyl
boronic acid (28.5 mg, 150 pmol) in ethanol (degassed, 0.5 mL) followed by 150 uL of 2M
20  NayCOs3 (aq) (300 pmol). The reaction was allowed to procede at 80 °C for 1.5 hrs under
Ar. The reaction was diluted with water (1 mL) and diethyl ether (1 mL) and vortexed. The
organic phase was isolated and evaporated to give a crude product (compound 9, Ar = 3-

Triﬂuoromethylphenyl).

25 The Boc group was removed by treating the crude product with 1 mL of TFA. After 30
minutes at room temperature the TFA was evaporated to give the crude TFA salt. The salt
was neutralized with 1 M NH4OH(1.0M) and extracted into diethyl ether (2 x 1 mL). The
ether phase was acidified with 4.0 M HC1 in dioxane (200 uL) and the HC1 salt was
extracted into water (2 x 1 mL). The aqueous salt solution was washed with diethyl ether (2



SH(400 MHz, CDC 13) 1.50 (s, 9H), 2.45 (t, 4H, J=6.1 Hz), 3.72 (t, 4H,

- J=6.1 Hz) (||) Preparati on of

4- (4- VEWRERPBB bonyt - benzyl i dene) - pi peri di ne- 1- car-boxyl i RCHERAOP- 15 -
butyl ester (compound 49) Methyl 4-(brononethyl) benzoate (conpound 47)
(11.2 g, 49 mmol) was dissolved in 260 ni trimet hyl phosphite and refl uxed
under N2 for 5 hrs. Excess trinmethyl phosphite was renoved by
co-distillation with toluene to give crude 4- (D methoxy-phosphoryl nethyl) -

b 00 CDdl 3.20 (d,
o, =357 ?anr%fyeém N e S e A e S P o
7.38 H, dvider (1 duct d 48

di ssol(ve dﬁhﬁ%—%ﬁg )Za(g)(%wn}%e%unde? fl\IErngF] prgogfed(fgrr?ggn[e”icvvas

Li t hi um dllsopropyl am de (32 7 m. 1.5 Min hexanes, 49 mmmol) was added
dropwi §e. _The sol ution d to warmto roomteglperature. A sol ution
Z

of conpBNWMRIEDR ('E‘-)13)7@7a§<3)\gal lhﬂ%ﬁ h 12900m3H), 326 =3 Hzadldbd to the

ctngl Bt 530 20y 2R o B2 fhe 70k sedh AR LT aCL e

The aqueous phase was washed with ethyl 30 acetate (2 x 300 nL). The
conbi ned ethyl acetate was dried over MgSO err] and evaporated to WO
98/ 282 Amalysis calculated for: Co4HagN2OF3Cl x 1.80 H0: C, 59.39; H, 6.56;RCH. B/E97/ 02050

Actual: C, 59.39; H, 5.90; N, 5.77.

10 EXAMPLES 28-52
By following the same procedure as described for compound 54 of Example 27 but
substituting the respective boronic acids for 3-trifluoromethylphenylboronic acid, the

following compounds were also prepared.

15  EXAMPLE 28

H
(55)

20
1H NMR (CDCI3) (base) § 1.11 (br, 3H), 1.21 (br, 3H), 2.27-2.34 (m, 4H), 2.92 (1, J=6.0
Hz, 4H), 3.26 (br, 2H), 3.52 (br, 2H), 7.10 (d, J=8.4 Hz, 2H), 7.31 (d, J=8.4 Hz, 2H), 7.40-
7.50 (m, 2H), 7.95-8.08 (m, 2H)



57 give a crude product, which was purified by silica gel chromatography
(0-33% tate in hexanes) to provide corrpound 49 solid
(5. 64 %&‘%{%ﬁgﬁeerr]wmo MMz, CDCl[err]) 1.44 (s, - %’%‘?’M"g% 5 Hz,
2H), 2.42 (t, J=5.5 Hz, 2H), 3.37 (t,615 J55Hz 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). [err] (CDC13) 28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7, 129.4,
140.5, 142.1, 154.6, 166.8 ppm V[err] (NaC) cnferr] 3424, 2974, 2855,
1718, 1 688, 1606, 1427, 1362, 1276. 10 Analysis calculated for

Jerr] ﬁ@;%ﬁ%r] C 68.86% H 7.60% N 4.23% actual: C 69.1% H7.69% N
4. 25% < aration of

4- Br omoy A= DRESINE (4droliBA Derevia AP NMbnD@ M) beNBAride (e dth &m_uye 1-
carboxylitc acrd tert-butyl ester (conpound 50) I5 To a S i on of
conpourmtoh$ylbdroficacidi®asmsedl) in dry di chl oronet hane (200 nL) was added
Klerr]CJerr] (1.0 g. A bromne solution (2.9 g, 18 mol in 30 nL DCM was
t hed added dropwise at 0 C and stirred for 1.5 hrs at roomtenperature. The
Klerr]CJerr] wis renoved by filtration and the sol vent was evaporated to
dryness. The cr [de product was_dis ved in ethyl acetate (200 nL) and
washed w tEt,Me : 3 (200 nL) and brine 20 (200 ni),
dried over K/gsq er was evaporated to give crude product

whi ch was recrysta POt hanol to give conmpound 50 as a white solid
(6.07 g, 78%. MHz, CDCl[err]) 1.28 (s, 9H), 1.75 (m 2H), 1.90
(m 2H), 2.1 (m 4H), > (br, 4H), 3.90 (s, 3H), 4.08 (br, 4H), 5.14 (s,
1H), 7.57 (d, J=8.4 Hz,f 2H))7.98 (d, J=8.4 Hz, _ .

(56)
1H NMR (CDCI3) (base) & 1.10 (br, 3H), 1.19 (br, 3H), 2.29 (s, 3H), 2.26-2.31 (m, 4H),
2.86-2.88 (m, 4H), 3.25 (br, 2H), 3.49 (br, 2H), 6.95-7.28 (m, 8H)

10

EXAMPLE 30

15



25 2H). 5c-13 (400 MHz, CDCl[err]) 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 ppm V[err] (NaC) cm 3425, .
2969; I1IWK9828BBO, 1426, 1365, 1279, 1243. Anal ysis. cal cubarsdsfmoso -
Cerr]Herr]Br[err]NOJerr]: V46.6% H 5.13% N 2.85% 30 actual: 46.64% H
5.16% N 2.89% WO 98/ 28275 62 '

PCT/ SE97/ 02050 58 (iv) Preparation of

4- Br ono- ( 4- caboxy- 1henvl) - net hyl enel - oi peri di ne- 1- car boxylic acid

tert-b - - ut.i.on C ou (5.49 11 mmol)
i o RV (ORCHE PERR 19k PR il s B LR D 2R A . The
reacti qm)V@ss5 &l LS. 90q6r, 3H) P08, 1§ rude salt was isolated by
filtrati gn. T é sofi doa/ag (Ij-irjl ed ov@rﬁ'gﬁ?’%sgﬂg{}g. The dry salt was

di ssolved in 40% acetonitrile/water and the pH was adjusted to 2 using
concentrated HG . The desired product (7) (3.8 g, 87% was isolated as a

white BSAMPLEZIfi|tration. 10 [err]H (400 MHz, CDC[err]) 1.45 (s, 9H),
. DA, 6.1, ] do .1 Hz, 2H), 3.34 (dd,
TRk 8 (d, J=6.7 Hz,

2H), 8(QBidofind 486 7 Hz, 2H). [err] (400 MHz, CDO[err]) 28.3, 31.5, 34.2,
44.0, hy%% ; 7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3.

3-chloro-4-fluorophenylboronic acid was used.

0
cl
|

N
H

(58)

10

1H NMR (CDCI3) (base) 8 1.10 (br, 3H), 1.20 (br, 3H), 2.26-2.30 (m, 4H), 2.86-2.91 (m,
4H), 3.25 (br, 2H), 3.50 (br, 2H), 6.93-7.30 (m, 7H)



15 Analysis calculated for: Cerr]Herr]BrNJerr]: C 54. 56% H5.60% N
3.53% actual: C54.66% H 5.68% N 3.59% (v) Preparation

4-r Br ons¢ (9 128078 hyl car baroyl - phenyl ) - et hyl enel - pi peri dlﬁ'ET’§E97é°&Pﬁ’oxyl ic
acid tert-butyl ester (conpound 52) %? To a solution of conpound 51 (1.0
g, 2.5 mol) in dry dichloromethane (10 nL) at - 20 [err] C was added

i so-butylchloroformate (450 ng, 3.3 mmol ). After 20 min at -20[err]C
diethylam ne (4 nL) was added and the reaction was allowed to warmto room
t enper gtk Af4er 1.5 hrs the sol vent was evaporated and the reaction
mxture“mr?ti oned between ethyl acetate and water. The ethyl acetate
was waddDieityh4vdtfaorephénPlspiptridine -wlitibnemebly pYerzatidcampbuhso)y emoved by
evaporation. The crude product was purified by silica gel chronatography

( 0- 60%teflupyppheaplbaranic acidaes 4hask) to give the product (conpound 52) as
white needles (800 mg, 73% . [err]H(400 MHz, CDCl[err]) 1.13 (br, 3H), 1.22
(br, 3H), 1.44 , 9H), 2.22 (t, J=5.5 Hz, 2H), 30 2.62 (t, J=5.5 Hz, 2H),
3.31 (t, J=5.5 , 2H), 3.52 (t,J55Hz 2H), 7.27 (d, J=7.9 Hz, WO

981728275 PCT/ SE97/ 02050 59
2H), 7.33EtN-I=N1 (400 Mz, CDCl[err]) 12.71, 14.13, 28.3,
31.5, 34.2, 39.1, .9, 1263, 129.3, 136.8, 137.1, 140.6,

154.6, 170.5.

(59)
1 HNMR (CDCI3) (base) 6 1.11 (br, 3H), 1.16 (br, 3H), 2.25 (s, 4H), 2.84 (s, 4H), 3.20 (br,
2H), 3.47 (br, 2H), 6.92 (m, 2H), 7.01 (m, 4H), 7.23 (d, /=8.8 Hz, 2H)

10 EXAMPLE 33

15



Anal ysis calculated for: Cerr]J]Herr]BrNerrJJerr]: C58.3% H 6.92%
N6.21% actual: C 58.62% 5 6.89% 6.21% EXAMPLE 27 Preparation of

N, N- Di ewb\oBrge7spi-peri di n-4-ylidene(3-trifluoronethyl - pheRGI/SENTHOROF| | -
benzam de (compound 54, Ar=3-Trifluoggnethyl phenyl)(general procedure) The
Suzuki coupling of conmpound 52 with a variety of boronic acids and the
subsequent deprotection were perforned on a snmall scale in parallel. The
reactions and liquid-liquid extractions were carried out in 25 x 150 mm
cul t ur g4 NMS (CDUE3)(baseps ¢l11f(br, 38)1 V.05, (iirl. 3HR 2. Y@@ He 2H)L R 271gd  bel ow.
To a solution of conmpound 52 (25 [err]nol) and Tetrakis(triphenyl
phosphiJ/ed)2 Hal 2Fd2.85(nD) 4H)5 328, (bﬂzﬁ,[%ﬁ Ibm?-l)l) i :194¢71081(es 3HISHEBE43,(m). 5 nl)
was added 3-Trifl uorophenyl boronic acid (28.5 ng, 150 [err]nol) in ethanol
(degasé@ﬁ, 0.5 m) followed by 150 [err]L of 2M 20 Na[err]CJerr] (aq)
(\300 [err]nmol). The reaction was allowed to procede at 80 [err]C for 1.5
hrs under Ar. The reaction was diluted with water (1 nL) and diethyl ether
(1 L) and vortexed. The organic phase was i sol ated and evaporated to give
a .erude product (conmpound 9, Ar 3- Trifluoronethyl phenyl). 25 The Boc
group \ERAMPIEIA by treatlng the crude product with 1 nmL of TFA. After 30
mnutes at . ] . . / ted to glvethe crude TFA
salt. Twe=d§ = LRI fLcoengapide teompound Spd i nt o
di et hyl r phase was aC|d|f|ed Wlt 4.0 MHCL in
di oxangf%@fré&’f@l%o taﬁ ﬁ&%%t was extracted into water (2 x 1 nL).
The aqueous salt solution was washed with diethyl ether (2 -

Cl
U
l c

N
H

(61)

10

1H NMR (DMSO) (HCl salt) § 1.07 (br, 6H), 2.24 (t, 2H), 2.50 (t, 2H), 3.10 (t, 2H), 3.30
(t, 2H), 3.31 (br, 2H), 3.43 (br, 2H), 7.25 (d, J=8.4 Hz, 2H), 7.32 (d, /=8.4 Hz, 2H), 7.43
(d, J=8.0 Hz, 1H), 7.47 (d, J=8.0 Hz, 1H), 7.68 (s, 1H), 9.20 (br, 2H)

15



WD 98/ 28275 PCT/ SE97/ 02050 60
x 1 nL) phiIized to yield the product (conpound 54 = 3-

Trifl uoroma’%% ?phenyl) as a white powder (10 ng, 39%. [%?V?#?Wﬁ%ﬂ
(CDCl[err]) (base) [err] 1.11 (br, 3§, 1.20 (br, 3H), 2.26 (t, J=5.6 Hz,
2H), 5 2.31 (t, 3=5.6 Hz, 2H), 2.88-2.91 (m 4H), 3.27 (br, 2H), 3.52 (br,
2H), 7.10-7.47 (m *H). Analysis calculated for:

Cerr]Herr]Nerr]OF[err]d x 1.80 H20: C, 59.39; H 6.56; N, 5.77; Actual:

C, 59. BXYAMPLBE3%0; N, 5.77. 10 EXAMPLES 28-52 By fol |l owi ng the sane
pr ocedure as descrl bed for corrpound 54 of Exarrpl e 27 but substituting the
FENGIE : r péthilfbehtrmside | 3

follo wer.e a.I SO pre ared 15 EXAIVPLE 28
N, N- D\A%?%g}&ﬁ‘g}%?g ??%ﬁéﬁ‘?lwaﬁ Y5&%i di n- 4-yl i dene- net hyl ) - benzani de
(conpound 55) 3-nitrophenyl boronic aC| d was used. [err] 20 1H NMR

(CDCI[err]) (b@e) [err]1.11 gpr, 1.21 (br, 3H), 2.27-2.34 (m 4H),
.92 (t, J=6
NS O
Cl
N
H
(62)

1H NMR (DMSO) (HCl salt) § 1.03 (br, 6H), 2.36-2.38 (m, 4H), 3.0-3.2 (m, 4H), 3.2 (br,
2H), 3.38 (br, 2H), 7.19 (s, 1H), 7.21 (d, J=8.0 Hz, 2H), 7.29 (d, /=8.0 Hz, 2H), 7.49 (s,
2H), 9.10 (br, 2H)

10

EXAMPLE 36
N,N-Diethyl-4-(3-aceglghenvl—nineridin—4—vlidene-methyl )-benzamide (compound 63)

3-acetylphenylboronic acid was used.

15




Hz, 4H), 3.26 (br, 2H), 3.52 (br, 2H), 7.10 (d, J=8.4 Hz, 2H), 7.31 (d,
J=8.4 Hz, 2H), 7.40- 7.50 (m 2H), 7.95-8.08 (m 2H) WO 98/ 28275
PCT/ SE9WO0BGE8U561 EXAMPLE 29 : - PCT/SE97/02050
N, N- Di et hyl - 4- (4-tol uyl - pi peridi n-4-g| i dene- et hyl ) - benzam de (conpound 56)
p-tol uyl boronic acid was used. [err] GH NMVR (CDC[err]) (base) [err] 1.10
(br, 3H), 1.19 (br, 3H), 2.29 (s, 3H), 2.26-2.31 (m 4H), 2.86-2.88 (m
4H), 3.25 (br, 2H), 3.49 (br, 2H), 6.95-7.28 (m 8H) 10 EXAMPLE 30
N. N- Di et hyl - 4- (4-f or nyl phenul - pi pert di n-4-yl i dene-net hyl ) - benzam de
(conmpound 57) 4-fornyl phenyl boronic acid was used. [err]

1H NMR (CDCI3) (base) 6 1.11 (br, 3H), 1.20 (br, 3H), 2.26 (t, /=5.6 Hz, 2H), 2.32 (t,

J=5.6 Hz, 2H), 2.55 (s, 3H), 2.92-2.88 (m, 4H), 3.26 (br, 2H), 3.51 (br, 2H), 7.11 (d,
J=8.0 Hz, 2H), 7.29 (4, J=8.0 Hz, 2H), 7.29 (d, J=7.2 Hz, 1H), 7.37 (t, J=8.0 Hz, 1H),
s 1.70(s, 1H), 7.79 (d, J=7.2Hz, 1H) )

"EXAMPLE 37

10 (compound 64)

3,5-trifluoromethyliphenylboronic acid was used.

o) CF,
O
| | CF,
N
H
(64)

15 1HNMR (DMSO) (HCl salt) 8 1.06 (br, 3H), 1.08 (br, 3H), 2.33 (br, 2H), 2.41 (br, 2H),
3.12 (br, 6H), 3.38 (br, 2H), 7.24 (d, J=7.6 Hz, 2H), 7.30 (d, J=7.6 Hz, 2H), 7.84 (s, 2H),
8.00 (s, 2H), 8.9 (br, 2H)



WD 98/ 28275 PCT/ SE97/ 02050

62 1H NVR (CDCl[err]) (base) 8 1.10 (br, 3H), 1.20 (br, 33(m

4H) 2.?3‘63’&?’@%74(m 4H), 3.25 (br, 2H), 3.50 (br, 2H), 7. 6’?"7‘3“3??58’?’

9.95 (s, 1H EXAWMPLE 31 5 67

N, N- Di et hyl - 4- (3-chl oro- 4-f | uor ophenyl - pi peri di n-4

yl i dene- net hyl ) - benzam de (conpound 58) 3-chl oro-4-fl uorophenyl boronic acid

was used. [err] 10 1H NWR (CDCl[err]) (base) 8 1.10 (br, 3H), 1.20 (br,

3H), 2.EKAMBDE@_&1 4H) 2.86-2.91 (m 4H), 3.25 (br, 2H), 3.50 (br, 2H),
7 O .

N, N- Di eg @ﬁé@l}ﬂéngfb F eny?ﬂ% eddi peridin-4-ylidene-nethyl)-benzani de

(conpoun oronic acid was used. [err]

O

Et,N

N
H

(65)

1 HNMR (DMSO) (HCI salt)  1.10 (br, 6H), 2.44 (t, 2H), 2.58 (t, 2H), 3.10-3.15 (m, 4H),
3.21 (br, 2H), 3.44 (br, 2H), 6.86 (d, /=4.8 Hz, 1H), 7.20 (d, /=8.0 Hz, 2H), 7.32 (d, /=8.0
Hz, 2H), 7.33 (s, 1H), 7.52 (d, J=4.8 Hz, 1H)

0

EXAMPLE 39

2-thiophenylboronic acid was used.

0O

Et,N \ N\

s (66)



1 HNWVR (CDCl [err]) (base) 8 1.11 (br, 3H), 1.16 (br, 3H), 2.25 (s, 4H),
2.84 (s, 4H, 3;20 (br, 2H), 3.47 (br, 2H, 6.92 (m 2H, 7.01 (m 4H),
7.23 (dWVO8R8g75H,  2H) 10 'EXAMPLE 33 - PCT/SE97/02050

N. N- Di et hyl - 4- (2-f 1 uorophenyl - pi peri %u n-4-ylidene-net hyl)-benzam de
(conpound 60) 2-fl uorophenyl boronic 8i d was used. [err] WD 98/ 28275
PCT/ SE97/ 02050 64 1H NWVR (CDCl [err]) (base) 5 1.11 (br, 3H), 1.15 (br, 3H),
2.10 (t, J=5.2 Hz, 2.27 (t, J=5.2 Hz, 2 2.83(m 4H), 3.20 (br, 2H),

2H), H ,
3.45 , 141 _
N D oLV (CHC (ba 3110 B TeD7 1 30106r, 380 04 a2 BEME 29900, o e
Wneb By, 2205500 FRIseHE DD RI90 T, 7=5 Mz, 985, 315 thr, $13), DVEO
(Fa oo ) e e A 2@?&,“%,%‘?‘%3‘?3‘%%?@ Bon e, (O35
(t, 2H6.7B(RI=15rEzIH), 63348 Teb6 H i), 71166, 0e7 28 2B 221 at)=3% B2, (d,

1784 ey, o (d A3 2 1z, 2m)

.S .
EXAMPLE 40.
N.N-Diethyl-4-( 4-methvlthiovhenvl-bineridin—4—vlidene-methvl)-benzamide

(compound 67)

4-methylthiophenylboronic acid was used.

10
0

SMe .
O

N
H

(67)

ITH NMR (CDCI3) (base) & 1.11 (br, 3H), 1.20 (br, 3H), 2.32-2.75 (m, 4H), 2.45 (s, 3H),
2.90-2.87 (m, 4H), 3.26 (br, 2H), 3.51 (br, 2H), 7.01 (d, J=6.0 Hz, 2H), 7,10 (d, J=6.0 Hz,
15 2H), 7.15 (d, J=6.8Hz, 2H), 7.27 (d, J=6.8 Hz, 2H)



(d, J=8.0 Hz, 1H), 7.47 (d, J=8.0 Hz, 1H), 7.68 (s, 1H), 9.20 (br, 2H 15
WD 98/ 28275 ' PCT/ SE97/ 02050 65
EXAMPL EWSE98/28275 . PCT/SES7/02050 o
N, N- Di et hyl - 4- (3, 5-di chl or ophenyl - pi Egri di n-4-yl i dene-net hyl ) -benzam de
(conpound 62) 3, 5-dichl orophenyl borofAfc acid was used. [err] 1H NVR ( DMSO)
(Hd salt) 8 1.03 (br, 6H), 2.36-2.38 (m 4H), 3.0-3.2 (m 4H), 3.2 (br,
2H), 3.38 (br, 2H), 7.19 (s, IH, 7.21 (d, J=8.0 Hz, 2H), 7.29 (d, J=8.0 .

Hz, ZHMM%M 2H), 9.10 (br, 2Hy |10 EXAWPLE 36
N. N- Di =<3 acet yl phenyl - pi peri di n4-yl i dene- net hyl ) - benzam de
(coMPOYnR.-6idth Sin¥hAIRAVILNBERHI 2 Aedefe WRE 5 Behzalidd | 15

(compound 68)

3-aminophenylboronic acid was used.

0O

A OUY
NH,

N
H

(68)
1H NMR (CDCI3) (base) 6 1.11 (br, 3H), 1.20 (br, 3H), 2.27-2.33 (m, 4H), 2.86-2.90 (m,
4H), 3.27 (br, 2H), 3.51 (br, 2H), 3.57 (br, 2H), 3.68 (s, 1H), 6.39 (s, 1H), 6.52 (dd, J=1.6
Hz,.f=7.6 Hz, 2H), 7.06 (t, J=8.0 Hz, 1H), 7.12 (d, J=6.4 Hz, 2H), 7.26 (d, J=6.4 Hz,

10 2H)



WD 98/ 28275 PCT/ SE97/ 02050 66
1IH NWVR (CDCl [err]) (base) 5 1.11 (br, 3H), 1.20 (br, 3H), 2.26 (t, J=5.6
Hz, 2H)y wWQegs21s, J=5.6 Hz,  2H), 2.55 (s, 3H), 2.92-2. 88PCHMSE#I20503. 26 ( br,
2H), 3.51 (br, 2H), 7.11 (d, J=8.0 Hz, 2H), 7.29 (d, J=8.0 Hz, 2H), 7.29
(d, J=7.2 Hz, 1H), 7.37 (t, J=8.0 Hz/O1H), 5 7.70 (s, 1H), 7.79 (d,
J=7.2Hz, 1H) EXAMPLE 37

N, N-Di et hyl -4-(3,5-trifluoronet hyl phenvl - pi peri di n-4-ylidene-net hyl)-benzam
ide 10 (conmpound 64) 3,5-trifluoronethyl phenyl boronic acid was used. [err]
15 1H NWR (DMSO (HCI salt) 6 1.06 (br, 3H), 1.08 (br, 3H), 2.33 (br, 2H),
2.41 ( : 12 (br, 6H), 3.38 (br, 2H), 7.24 (d, J=7.6 Hz, 2H), 7.30
(d, J=72 , , 7.84 (s, 2H), 8.00 (s, 2H), 8.9 (br, 2H) WD 98/ 28275
PCT/ SEQVNOBR8S/1.8(4-triflucromethylphenyl-piperidin-4-ylidene-methyl)-benzamide

{compound 69)

.5 4-trifluoromethylphenylboronic acid was used.

o

CF,
xaele

N
H

(69)

1H NMR (DMSO) (HCI salt) 6 1.05 (br, 6H), 2.35 (t, 2H), 2.40 (t, 2H), 3.09 (m, 6H),
10 3.35 (br, 2H), 7.17 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 2H), 7.35 (d, /=8.0 Hz, 2H), 7.67
(d, J=8.0 Hz, 2H), 8.71 (br, 2H)



EXAMPLE 38

‘N,N-D e 3-t hi ophenyl - pi peri di n-4-ylidene-net hyl)-benzam de (conpound
65) 3-t ?1 | boronic acid was used. [err] 1 HNMR (DI\/B@FT(SIFIH”QQ t) 8 °
1.10 (br 6H) 2.44 (t, 2H, 2.58 (t,7_H, 3.10-3.15 (m 4H), 3.21 (br,
2H), 3.44 (br, 2H), 6.86 (d, J=4.8 Hz, 1H), 7.20 (d, J=8.0 Hz, 2H), 7.32
(d, J=8.0 Hz, 2H), 7.33 (s, 1H), 7.52 (d, J=4.8 Hz, 1H) 10 EXAMPLE 39

N, N- Di et hyl - 4- t hi ophenvl - pi i peri di n-4-ylidene-net hyl)-benzam de
(COWOMhI ophenyl boronic aéid was used. [err] ~ WD 98/28275

PCT/ SE 050 .6 ) (ba e)8112(br 3H), 1.20 (br, 3H),
224(t1,y"9 £z S- G OX YDNCH 1 pthyl>ben €J=5.6 Hz, 2H),
2.92 (4oorh58ufl 78 327(br 2H) 351(br 2H),675(d J=3.6 Hz,
1H) , G.MGHZ 1H), 7.16 (d, J=7.2 Hz, 2H), 7.21 (d, J=3.6 Hz,
1H), 7.8thethotyphenylbdrdidc acdtvas used.

Iwe

N
H

(70) .

ITH NMR (CDCI3) (base) 6 1.12 (br, 3H) 1.19 (br, 3H), 2.29 (m, 4H), 2.87 (m, 4H), 3.27
(br, 2H), 3.51 (br, 2H), 3.77 (s, 3H), 6.80 (m, 2H), 7.00 (m 2H), 7.10 (d, J=8.4 Hz, 2H),
10 7.26(d, J=8.4 Hz)



5 EXAMPLE 40

N. N-Di et hy] - 4- (4- met hyl t hi ophenyl - pi peri di n-4-ylidene-net hyl) - benzam de

( conpounWO@BER8Ws et hyl t hi ophenyl boroni ¢ aci d was used. [ epet/sidiobiés :
(cbCferr]) (base) 81. 11 (br, 3H), 1.20 (br, 3H), 2.32-2.75 (m 4H), 2.45
(s, 3H), 2.90-2.87 (m 4H), 3.26 (br,72H), 3.51 (br, 2H), 7.01 (d, J=6.0
Hz, 2H), 7,10 (d, J=6.0 Hz, 15 2H), 7.15 (d, J=6.8Hz, 2H), 7.27 (d, J=6.8
Hz, 2H) WD 98/ 28275 :

PCT/ SE9 69 EXAMPLE 41 -
N, N-Di e - m nophenyl - pi peri di n-4-ylidene-net hyl) - benzanni de
. | .

(compouivaSy. am soglig
2. 86- 2. Qdnfpound 71)

3,4-dichlorophenylboronic acid was used.

O I,

N
H

(71)-

IH NMR (CDCI3) (base) & 1.12 (br, 3H), 1.20 (br, 3H), 2.28 (t, J=5.6 Hz, 4H), 2.89 (m,
4H), 3.27 (br, 2H), 3.52 (br, 2H), 6.8-7.4 (m, 7H)

10

EXAMPLE 45

(compound 72)

2-trifluoromethylphenylboronic acid was used.

15




4H), 3.27 (br, 2H), 3.5
1H), 6. .6 Hz,
J=6. 4 5‘30%&?827% 26 (d,
PCT/ SE97/ 02050 70 EXAMPL 2

N, N-Di et hyl -4-(4-trifluoronethyl pheny? pi peri di n-4-ylidene-nethyl)-benzamd
e (conpound 69) 5 4-trifluoronet hyl phenyl boronic acid was used. [err] 1H
NVR (DMSO (HA salt) 5 1.05 (br, 6H), 2.35 (t, 2H), 2.40 (t, 2H), 3.09 (m
6H, 10 3.35 (br, 2H), 7.17 (d, J=8.0 Hz, 2H), 7.28 (d, J=8.0 Hz, 2H),
7.35 (d, J=8.0 Hz, 2H), 7.67 (d, J=8.0 Hz, 2H), 8.71 (br, 2H) WO

98/ 282751 NMR (CDCI3) (base) & 1.05 (br, 3H), 1.16 (br, 3H), 1.95 (m, 2H), 2.35-P4T. (SFEH),02050 71

2.7-2.9 (m, 4H), 3.20 (br, 2H), 3.48 (br, 2H), 7.2-7.6 (m, 8H)

2H), 3.57 (br, 2H), 3.68 (s, 1H), 6.39 (s,
6 Hz, 2H), 7.06 (t, J=8.0 Hz, 1H), 7.12 (d,

br
J 7.
J=6.4 Hz, .10 2H) WD 98/ 28275 PCT/SE97/02050
E 4

EXAMPLE 46

N.N-Diethyl-4-(3-toluyl-piperidin-4-vlidene-methyl)-benzamide

(compound 73)

m-tolylboronic acid was used.

10

0

O

| CH,

N
H

(73)
1H NMR (CDCI3) (base) 6 1.11 (br, 3H), 1.19 (br, 3H), 2.28 (s, 3H), 2.29 (m, 4H), 2.89
(m, 4H), 3.27 (br, 2H), 3.51 (br, 2H), 6.8-7.3 (m, 8H)

15



EXAMPLE 43

N, N- Di et hyl - 4- (‘4- met hoxypheny] - pi peri di n-4-yl i dene- net hyl ) - benzam de
(conpouWwe 982%278- net hoxyphenyl boroni ¢ acid was used. [er rRCHSEFHORMR =
(e [err]) (base) 8 1.12 (br, 3H), 1.19 (br, 3H), 2.29 (m 4H), 2.87 (m
4H), 3.27 (br, 2H), 3.51 (br, 2H), 3747 (s, 3H), 6.80 (m 2H), 7.00 (m
2H), 7.10 (d, J=8.4 Hz, 2H), 10 7.26 (d, J=8.4 Hz) WD 98/ 28275

PCT/ SE97/ 02050 72 EXAVMPLE 44

N, N- Di gt hyl -4-(%, 4-di chl or ophenyl - piperi di n-4-yl i dene-net hyl ) - benzam de
(conpo E L4- di chl orophenyl boronic acid was used. [err] 5 1H NWMR

E%DCB}\I 1('-'?33&% 18- (F-tethdx9phertibipetidfids Y RAenedR thy - vefzdnlide J=°- 6 Hz. 4H), 2.89
(compound 74)

2-methoxyphenylboronic acid was used.

0
O
I OMe
N
H
(74)

1H NMR (CDCI3) (base) & 1.09 (br, 3H), 1.18 (br, 3H), 2.10 (q, J/=4.8 Hz, 2H), 2.31 (g,
=4.8 Hz, 2H), 2.8-2.9 (m, 4H), 3.25 (br, 2H), 3.50 (br, 2H), 3.68 (s, 3H), 6.83-6.90 (m,
10 2H), 7.0 (d, 1H), 7.15-7.25 (m, SH)



4H), 3.27 (br, 2H), 3.52 (br, 2H), 6.8-7.4 (m 7H) 10 EXAMPLE 45
‘N, N-Di ethyl -4-(2-trifluoronethyl phenyl-piperidin -4-ylidene-nethyl)-b
enzam de&V@&Fund 72) 2-trifl uoronet hyl phenyl bor oni ¢~ aciRETBEITO2058. [err]
15 WD 98/ 28275
PCT/ SE97/ 02050 73 1H NWVR (CDCl [err]) (Soase) 8 1.05 (br, 3H), 1.16 (br, 3H),
1.95 (m 2H), 2.35-2.41 (m 2H), 2.7-2.9 (m 4H), 3.20 (br, 2H), 3.48 (br,
2H), 7.2-7.6 (m 8H) EXAMPLE 46 :
N, N-Di e%ﬁmﬁﬁﬁst ol uyl - pi peri di n-4-yl i dene-net hyl ) - benzam de (conpound 73)
mt ol yl I d was used. [err] 10

i lidene-methyl i

(compound 75)

3-formylphenylboronic acid was used.

O

L
: CHO

N
H

(78)

lH_NMR (CDCI3) (base) & 1.15 (br, 3H), 1.20 (br, 3H), 2.26-2.34 (m, 4H), 2.90-2.92 (m,
-4H), 3.28 (br, 2H), 3.2 (br, 2H), 7.11-7.31 (m, 8H), 9.96 (s, 1H)

10

EXAMPLE 49

(compound 76)

“2-naphtylboronic acid was used.

oS

15

(76)



1H NVR (CDCl [err]) (base) 6 1.11 (br, 3H), 1.19 (br, 3H), 2.28 (s, 3H),
2.29 (m 4H), 2.89 (m 4H), 3.27 (br, 2H), 3.51 (br, 2H), 6.8-7.3 (m 8H)
15 VO 83/2832575 : . PCT/SE97/02050 -
PCT/ SE97/ 02050 74 EXAMPLE 47

N, N- Di et hyl - 4- ( 2- met hoxyphenyl - pi per i n- 4-yl i dene- et hyl ) - benzani de
(compound 74) 2-net hoxyphenyl boronic acid was used. 5 [err] 1H NWR
(cbdferr]) (base) 5 1.09 (br, 3H), 1.18 (br, 3H), 2.10 (g, J=4.8 Hz, 2H),

O Y T e
98/ 282734 3 27 (br, 2H), 3.51 (br, 2H), 7.16-7.40 (m, SH), 7.42-7.44 (m, 2H), 7.57 (197202050
7.79 (m, 2H)

EXAMPLE 50

(compound 77)

2-formylphenylboronic acid was used.

10

0O
QL0
| CHO
N
H
(77)

1H NMR (CDCI3) (base) & 1.09 (br, 3H), 1.18 (br, 3H), 1.70-2.10 (m, 2H), 2.40-2.49 (m,
2H), 2.76-2.84 (m, 2H), 2.85-2.97 (m, 2H), 3.23 (br, 2H), 3.48 (br, 2H), 7.13-7.40 (m, 6H),
7.53-7.55 (m, 1H), 7.90 (d, J=7.6 Hz,1H), 10.27 (s, 1H)

15



75 EXAMPLE 48
‘N, N-D et hyl - 4-(3-fornyl phenyl - pi peri di n-4-ylidene-nethyl)-benzam de
“(conpoul&@ 28$273- f or nyi phenyl boroni ¢ acid was used.- 5 [er FFTAETEHRS0
(ChC[err]) (base) 8 1.15 (br, 3H), 12,720 (br, 3H), 2.26-2.34 (m 4H),
2.90-2.92 (m 4H), 3.28 (br, 2H), 3.2"(br, 2H), 7.11-7.31 (m 8H), 9.96 (s,
1H) 10 EXAMPLE 49
N, N- Di et hyl - 4- (2- napht yl - pi peri di n4-yl i dene- net hyl ) - benzam de (conpound 76)
2- naph%@ggg%aci d was used. 15 ° [err] . WD 98/28275
PCT/ SE 1H NWVR (CDCl [err]) (base) 1.11 (br, 3H), 1.20 (br, 3H),
2. 35- 2 A\BR-ThiBthy k)(4-adet ifdAdin-4-ylidene-methyl)-benzamide

(compound 78)

4-acetylphenylboronic acid was used.

H

(78)
1H NMR (CDCI3) (base) & 1.11 (br, 3H), 1.20 (br, 3H), 2.30-2.35 (m, 4H), 2.56 (s, 3H),
2.92 (m, 4H), 3.27 (br, 2H), 3.52 (br, 2H), 7.10-7.30 (m, 6H), 7.87 (d, /=7.2 Hz, 2H)

10 EXAMPLE 52
N.N-Diethvl-4-(3-trifluoromethviphenyl-piperidin-4-vlidene-methvl)-benzamide

(compound 79)

3-trifluvoromethylphenylboronic acid was used.

(79)

15



4H), 3.27 (br, 2H), 3.51 (br, 2H), 7.16-7.40 (m 5H), 7.42-7.44 (m 2H),
7.57 (s, 1H), 7.72- 7.79 (m 2H) 5 EXAMPLE 50

N, N- Di ewoeBRsr76 2- f or nyl phenyl - pi peri di n-4-yl i dene=net hy | BCHESZ/82850 e
(conpound 77) 2-fornyl phenyl boronic acid was used. 10 [err] 1H NWR
(cbCl[err]) (base) & 1.09 (br, 3H), ¥818 (br, 3H), 1.70-2.10 (m 2H),
2.40-2.49 (m 2H), 2.76-2.84 (m 2H), 2.85-2.97 (m 2H), 3.23 (br, 2H),
3.48 (br, 2H), 7.13-7.40 (m 6H), 7.53-7.55 (m 1H), 7.90 (d,J=7.6 Hz, 1H),
10. 27 (.

pCT/ SEgH 5@@5@:%@%5@ (br, 3H), 1.20 (br, 3H), 2.26 (t, J=5.6 Hz, 2H), 2.31 (¢,

N e e it L

-5  EXAMPLE 353
Preparation of N.N-Diethyl-4-([1-(2, 6-D1armno—hexanoyl)—ngendm-4-yhdene l-phenyl-

methyl) -benzamide (compound 80).

"
(80)

10 L-Boc-Lysine(Cbz) (0.38g, 1.0mmol) was dissolved in dry tetrahydrofuran (SmL) under
nitrogen at -15 °C. N-Methylmorpholine (0.11mL, 1.0mmol) then isobutyl chloroformate
(0.13mL, 1mmol) was added. After stirring 10 minutes, N,N-Diethy!-4-(phenyl-piperidin-
4-ylidene-methyl)-benzamide (compound 6) (0.35g, 1.0mmol) was added in
tetrahydrofuran (1mL) and the temperature was allowed to rise to 25 °C for 2h. The

15 _reaction mixture was 'evaporated onto silica gel. MPLC on silica gel (0 to 100% ethy!l

acetate in heptane) gave 0.4g.

The product (0.40g, 0.56mmol) was dissolved in methylené chloride (10mL) and treated
W1th trifluoroacetic acid (3mL) for 30min, then the volatiles were evaporated. The residue
20 .was dissolved in acetic; acid (25mL) and subjected to hydrogenolysis 1.5h with hydrogen
(latm) over palladium on carbon (10%, 0.10g). The solvent was evaporated and the residue
purified by chromatography on a short reverse phase (RP-18) column, eluting with O to 30

% acetonitrile in water. The free amine was extracted with 5% potassium carbonate/



1H NVR (cCA[err]) (base) 8 1.11 (br, 3H), 1.20 (br, 3H, 2.30-2.35 (m
“4H), 2.56 (s, 3H), 2.92 (m 4H), 3.27 (br, 2H), 3.52 (br_ 2 7.10-7. 30
(m 6H)WOPSERId, J=7.2 Hz, 2H) 10 EXAMPLE 52 - PCTE)@’”ON;"

N. N-Di et hyl -4-(3-trifl uoronethyl phenyis- pi peri di n-4-ylidene-net hyl)-benzam d
e (conmpound 79) 3-trifluoronethyl phenyl boroni c acid was used. [err] WO
98/ 28275 PCT/ SE97/ 02050 78

$ NVR &%B@éﬁlbﬁdé kﬁ%@é 1@%&% gkﬁ ’8t1:e§ﬂé|li with t% dﬁ)ﬁfvale%lﬂ)of r%g%féh{&m ‘;, 22 6

(br, 2+d)c;_d iR, mahﬁnoamm 1gbphibizatiox/gere Bldsdahyniremmda wit. of
N, N-Di et hyl - 4- ([ 1- (2, 6- Di am no- hexanoyl ) - pi peri di n-4-yl i denel - phenyl -
nmet hyl ) -benzam de (corrpound 80). [err] 10 L- Boc- Lysi ne( Cbz) (0 380,

1. Omol r ) at -15
[err] C. Wd@ﬁ%?m%ﬁdl | r?e (O 11mb_elham'{b%ﬁ %Hldﬁgﬁglpslg%ﬁﬁ oro or mat e
(0. 43mip, 34%}4&3 (‘M% @dqem alideSH, HipkAidinB T, 1ike-AY R8s, 4H, 2 NH,), 7.10 -
N, N-Di et hyl - phenyl - pi peri di n-

.- 7.50 (m, 9H Ar-H). CyoHoN4O2 x2.4 H,0 x2 HCI, requires: C:58.76, H:7.96 , N:9.43.

Found C:58.70, H:7.51, N:9.33.

EXAMPLE 54

10

(81)
15 N,N-Diethyl-4-(phenyl-piperidin-4-ylidene-methyl)-benzamide (compound 6) (0.62g,

1.8mmol) was dissolved in methylene chloride (10mL) and 1,8-bisdiaminonaphtalene
.(0.42g, 2.0mmol) was added. The solution was cooled to 0 °C and chloromethyl
chloroformate (0.25g, 2.0mmol) added dropwise in methylene chloride (1mL). After 2h at
25 °C, a further portion of first 1,8-bisdiaminonaphtalene. (0.21g, 1.0mmol), then
20  chloromethyl chloroformate (0.12g,1.0mmol) was added. After a total of 4 hours, the
solution was washed with 1 M HC], brine and dried (MgSOa) and evaporation gave 0.62g.
"The residue was dissolved in toluene (25mL) , silver dibenzylphosphate (0.81g, 2.1mmol)



4-yl i dene-net hyl ) -benzam de (conpound 6) (0.35g, 1.0nmmol) was added in .
t etrahydrofuran (1nL) and the tenperature was allowed to rise to 25 [err]C
for 2hwObs28e% reaction mixture was evaporated onto si| PEI/SF&T0208f| C on
silica gel (0 to 100%ethyl acetate gy heptane) gave 0.4g. The product
(0.40g, 0.56mmol) was dissolved in nethylene chloride (10nL) and treated
with trifluoroacetic acid (3nm) for 30mn, then the volatiles were

ggrﬁigg%ﬁggee%tﬁé‘gﬁ%ﬁgfi&s res R0 héﬁf%%@gfq%%%ﬁ%%ﬁ%%%a% on
chr onat“gé’r%{% ﬁgt%%g)é‘ csagﬂ(;)‘rﬁ? ésél\\?gpé’e p a%g@f%%g?ﬁ;%ﬁah%ﬁfedéﬁ%ﬁ%rpm th 0t oy

30 % agRicalgkl(0itb 200% ot@il acetatd e héprae) gava.66@ (0. 96thinalk; 58%)W t h 5% pot assi um
carbonate/ WD 98/ 28275 . .
PCT/ SEThe o was disselvp imethylacstatedS0md.) gnd subjected todiydragenelysis éhatd wi t h

gavs t HeeRaruEh R BRST Lpor (RPalad) (P At icBiong yffinepd | "
1..0- 1. Folvkit] theyphodfict Mas tiehie@ iigh th-dduivalkhty -sbltiamShydfodde in/mathshod 0- 4. 5
(m 11H, am de-H, piperidine-H Ilysine-H,4.8 (s, 4H" 2 NHerr]), 7.10 -

7.50 ( matedH.yomhiligntioCEaverthe-Hisedilmigaliof el mrodict e9a whit e0lid.O x2 HCL,
requires: C 58.76, H 7.96, N 9.43. Found C 58.70, H'7.5 1, N 9.33.

" TH NMR: (D,0): 8 = 1.03, 1.20 (2m, 6H, amide-Me), 2.34 (m, 4H, piperidine-H), 3.19-
10 3.61 (m, 8H, amide-CH,, piperidine-H), 5.44 (d, /=13Hz, 2H, OCH,0), 7.18-7.36 (m, 9H,
Ar-H).

Compounds 80 and 81 respectively, are suitable prodrugs of the compounds of the general
‘formula ®.

15

G) Synthetic scheme for the preparation of the compounds of Examples 55-57

" The compounds of Examples 55, 56 and 57 were prepared by following the procedure of

20 Scheme 7 below.



EXAMPLE 54 10 Preparation of

+ 4-[ (4-Di et hy] car banoyl - phenyl ) - phenyl - met hyl enel - p| peri dine rboxylic
aci d plwep#rs2es oxynet hyl ester Conpound 81) [err] 15 PCT’SEgl’m&%

NN- Di et hyl - 4- (phenyl - pi peri di n-4-yli degg- net hyl ) - benzani de (conpound 6)
(0.62g, 1.8mml) was dissolved in methylene chloride (10nm) and

1, 8- bi sdi am nonapht al ene (0.42g, 2. Omvol) was added. The sol ution was
cooled to O C and chl oronet hyl gahemeformate (0. 25g, 2. 0nmol ) added
dropwi se in nethylene chloride (Inl). After 2h at 25 C, a further portion
of first 1, ® bisdi am nonaphtal ene (0.21g, 1.0mml), then 20 chl oronet hyl
chl oroforl_\r’"@ Q t\' 129, 1. 0mmol ) was added. After a total of 4 hours, the
sol ution S ed W|th 1 MHC1, brineCand dried (MgSO4) and evaporation
gave 0.62g. The gi“ue was di ssol ved h pluene (25rrL) , Silver

di benzyl phosphat e X0. §1

PCT/ SE97/ 02050 8¢ was q%*aaeﬁci”bﬁﬂ?ﬁ?‘m Xt ureAiag eat 8d-3 h%mész[ err]C. The
solution was filtewedp RagpmpKdEAEd W th 5% potgssi unhc% | uti on,
brine, dried (J(er,g er piperiding evapor at ed. {MP C OI’IR§Ip hgﬁd,,gg 4§O to 100%

ethyl acetate’in Ohe ane) pgmieimh 669 (0. 96nnoiN~ 5
(51) /ko#

)

1. 3-F-Ph-B(OH2)
Pd(0)/Na2CO3

2. HC

R=morpholine (85); Example 55
=piperidine (86) ; Example 56
H R-pyrrohdme (87; Example 57

(i) Preparation of tert-butyl-4-{bromo(4-(morpholinocarbonyl)phenylimethylene }-1-

piperidinecarboxylate (compound 82)

s To a solution of compound 51, prepared according to scheme 6, (0.25 g, 0.625 mmole)

.and freshly distilled triethylamine (0.5 mL)in dichloromethane (12 mL), was added oxalyl
chloride (0.38 mL 2.0 M, 0.75 mmole) dropwise at room temperature. The solution was
stirred for 10 minutes at room temperature and the solvent and excess reagents were
removed in vacuo to give the acid chloride as a crude product which was used in the next

10  step without further purification.

Morpholine (56 mg , 0.65 mmole) was added to a solution of the acid chloride (0.65
mmole) and triethylamine (0.5 mL) in dichloromethane (SmL). The reaction was allowed
to proceed for one hour at room temperature. The solvent was then removed in vacuo. The

15 crude product was partitioned between ethyl acetate (25 mL) and water (25 mL). The



The residue was dissolved in ethyl acetate (50nm.) and subjected to ,
hydr ogenolysis 1 atm5 hydrogen) with pall adi umon carbon 510% 0.3g) for
2h. Af g odrishts ati on and evaporation of the sol vent, th&CE @055
treated with two equival ents of sodi umy ydroxi de in methanol/ water.
Lyophili zation gave the disodiumsalt Of the product as a white solid. "H
NVR (Dlerr]O: [err] =1.03, 1.20 (2m 6H, amde-M), 2.34 (m 4H,

pi peridine-H), 3.19- 10 3.61 (m 8H amde-CHerr], piperidine-H), 5.44
(d, J=13knarer Ads vidshbwith Syl doeldfe dndiBe COnbRIEd eyl HetatCRAP REHE vith nd 81

respectively, are suitable prodrugs of the conpounds of the general formula

(1). 15 NaOfy(2bad ml)s@EMHEEC(2x 26al ) bepe (lax 26 mldfant ldeied ongranapmesiafn
Exanpl es 55-57 The conpounds of Exanpl es 55, 56 and 57 were prepared by
fol | owi ngalfaie Fhosdvmt @asremeyeddn ipauoto gisiedhe prduct o 98/ 28275

PCT SES7{ 02000, e SHEI T kB i),

1 nmr CDCl3 (400 MEz) 1.44 (s, 9H), 2.21 (¢, J=5.6 Hz, 2H), 2.62 (t, J=5.6 Hz, 2H), 3.31
(¢, 7=5.6 Hz, 2H), 3.52 (t, J=5.6 Hz, 2H), 3.69 (br, 8H), 7.31 (d, J=6.4 Hz, 2H), 737 (d,
J=6.4 Hz, 2H).
10

(ii) Preparation of tert-butyl-4-{bromo[4-(piperidinocarbonyl)phenyllmethylene}-1-

piperidinecarboxylate (compound 83)

.Same procedure as described for the preparation of compound 82, but using
piperidine in place of morpholine.

15
IH nmr CDCl3 (400 MHz) 1.44 (s, 9H), 1.51 (br, 2H), 1.66 (br, 4H), 2.21 (t, J=5.6 Hz,

2H), 2.62 (t, J=5.6 Hz, 2H), 3.31 (t, 1=5.6 Hz, 2H), 3.33(br, 2H), 3.52 (t, J=5.6 Hz, 2H),
"3.68 (br, 2H), 7.26 (d, J=8.4 Hz, 2H), 7.35 (d, J=8.4 Hz, 2H)

20
(iii) Preparation of tert-butyl-4-{bromof4-(tetrahydro-1H-1-
pyrrolylcarbonyl)phenyllmethylepe}-1-piperidinecarboxylate (compound 84)

Same procedure as described for the preparation of compound 82, but using pyrrolidine in

place of morpholine.

*H nmr CDCY; (400 MHz) 1.44 (s, SH), 1.87 (g, J=6.8 Hz, 2H), 1.95 (q, J=6.8 Hz, 2H),
2.20 (t, J=5.6 Hz, 2H), 2.62 (t, J=5.6 Hz, 2H), 3.31 (c, J=5.6 Hz, 2H), 3.43 (1, J=6.8 Hz,
2H), 3.52 (t, J=5.6 Hz, 2H), 3.63 (1, J=6.8 Hz, 2H), 7.27 (d, J=8.0 Hz, 2H), 7.47 (d, J=8.0
Hz, 2H)

30



(1) Preparation of
“tert-butyl-4-fbrono[ 4-(norpholinocarbonyl) pheny] | nethyl en J, 5
pi peri WOHWBoxyl ate (conpound 82) 5 To a solution of fg%#(?ul%o 81,
prepared according to schenme 6, (0.25 gz 0.625 mmole) and freshly distilled
triethylamne (0.5 nL)in dichloronethane (12 nL), was added oxal yl chloride
(0.38 nL 220 M 0.75 mml e) dropwi se at room tenperature. The solution was
stirred for 10 minutes at roomtenperature and the solvent and excess
reagents were renoved in vacuo to give the acid chloride as a crude product
whi ch was_used in the next 10 step without further purification.
Nbrpholiw 0.65 mml e) was added to a solution of the acid chloride
5. The

sol vent fﬂ@ﬁlaﬁ&f‘e chSi ,ﬁpbg n vacuo. The 15 crude product was partitloned
bet ween et hy y‘I“'a"'ce'taEe (25 nL) and water (25 nL). The WO 98/ 28275
PCT/ SE97T9206kuti8R ofiedrapound $2A% gyl OVIBR mmabl) whd steki(teipkengl phssphipebi ned

et-hyl acetate was washed with 2M NaOH (2 x 25 E)La% gZM HCO (2 x 25 ),
bri ne (1patladmmyD) (Sama, GPOBumapbrin wylpres (degessed. 0t mL) Mae addgddnt was r enpved

in vac uoﬂttxoq'ogllleny oronf% ac%u(% rxgg(E% Rm n%1) 1r21)eth(an914(dggasse%7({ Symﬂ Po)ﬂowed by

150 pL 2M NayCOs (aq) (300 wmol). The reaction was allowed to proceed at 80 °C for 2

hrs under argon. The reaction was diluted with water (1 mL) and diethy! ether (1 mL) and
10 vortexed. The organic phase was isolated and evaporated to give a crude product which

"was used without further purification.

The Boc group was removed b}; treating the crude product with 1 mL of TFA. After 30
minutes at room temperature the TFA was evaporated to give the crude TFA salt. The salt
15 was neutralized with 1 M NH4OH (1.0 M) and extracted into diethy! ether (2 x 1mL). The
.ether phase was acidified with 4.0 M HCl in dioxane (200 uL) and the HCI salt was
extracted into water (2 x 1mL). The aqueous salt solution was washed with diethy] ether

(2 x 1 mL) and lyophilized to yield the product as a white powder.

20 | 'H NMR CDCl3 (400 MHz) § 2.67 (m, 4H), 3.19 (m, 4H), 3.45 (br, 2H), 3.68 (br, 6H),
6.75 (d, J=9.6 Hz, 1H), 6.85 (d, J=8.0 Hz, 1H), 6.95 (m, 1H), 7.11 (d, J=7.6 Hz, 2H), 7.25
(s, 1H), 7.35 (d, J=7.6 Hz, 2H).

2s 'EXAMPLE 56

iperidin-1-yl-methanone

(compound 86)

Same procedure as described for the preparation of compound 85, but using compound 83

30  as starting material.



S [err]Hnnmr CDC[err] (400 MHz) 1.44 (s, 9H), 2.21 (t, J=5.6 Hz, 2H), 2.62
(t, J=5.6 Hz, 2H), 3.31 (t, J=5.6 Hz, 2H), 3.52 (t, J=5.6 Hz, 2H), 3.69
(br, 8kyooshsdds (d, J=6.4 Hz, 2H), 7.37 (d, J=6.4 Hz, 2H)PCT2L$E9’(1010§0
Preparation of tert-butyl-4- {brono[4-(piperidi nocarbonyl)phenyllrret hyl ene
)-1- piperidinecarboxylate (conpound 8 Same procedure as described for
the preparation of conmpound 82, but using piperidine in place of

nor pholine. 15 [err]H nmr CDCl[err] (400 MHz) 1.44 (s, 9H), 1.51 (br, 2H),
1.66 (br, 4H), 2.21 (t, 1=5.6 Hz, 2H), 2.62 (t, J=5.6 Hz, 2H), 3.31 (t,
J=5.6 Hz,, 2H), 3.33(br, 2H), 3.52 (t, J=5.6 Hz, 2H), 3.68 (br, 2H), 7.26
(d, J=8. AHHMREDCIY (495 MHz) & £514bt-2H), 2155 08, 41, 2)60RbE el 73,14 (brodH),
tert-butyl-4- [bronor[4-(tetrahydro-1H 1-

pyrrol yl 3a3ubn2H)phéB ¢br} 2H), 6V (b J=8.0012d H) 06.86 (b d8R\Hza 1 H) (G ¥h{sol#8dD 84)
Sanme pro d . for the nreparat.i f - conmpound 82, but using
pyrroli dm?ﬁhﬁ%&eié“?ﬁ %ﬁ%bﬁr?r?e( &b ?%Zﬁﬁrﬂﬁ%ﬁ%?ﬁ? (400 MHz) 1.44 (s,
9H), 1.87 (q, J=6.8 Hz, 1.95 (g, J=6.8 Hz, 2.20 (t, J=5.6 Hz,
2H)., 562(t J=5.6 Hz, 2H) 3.31 (t, J=5.6 Hz, 2H) 3.43 (t, J=6.8 Hz,

EXAMPLE 57

(compound 87)

10 Same procedure as for the preparation of compound 85, but using compound 84 as starting

material.

TH NMR CDCl; (400 MHz) & 1.84-1.89 (m, 2H), 1.90-1.98 (m, 2H), 2.60-2.63 (m, 4H),
3,13-3.17 (m, 4H), 3.41 (t, J=6.8 Hz, 2H), 3.62 (t, }=6.8 Hz), 6.73 (d, }=8.8 Hz, 1H), 6.86

15 (d, J=7.2 Hz, 1H), 6.93 (m, 1H), 7.10 (d, J=8.0 Hz, 2H), 7.25 (s, 1H), 7.45 (d, J=8.0 Hz,
2H).

"H) Synthetic scheme for the preparation of the compounds of Examples 58-68
The compounds of Examples 58-68 were prepared by following the procedure of

20 Scheme 8 (a) -(c) below.



2H) 3.52 (t, J=5.6 Hz, 2H), 3.63 (t, J=6.8 Hz, 2H), 7.27 (d, J=8.0 Hz,

8.0 Hz, 2H) 30 WD 98/ 28275
PCT/ SEQﬁBéggfﬁ%S EXAMPLE 55 Preparation of - o PCT/SE97/02050
4- (3-fluorophenvl ) -pi peridi n-4-vl - met hvgk- Rhenyl - nor phol i n-4- yl - net hanone

(conpound 85) s To a solution of conpound 82 (37 ng, 0.082 nmol) and
tetraki s(tri phenyl phosphine) palladiun(0) (5 ng, 0.0043 mmol) in xyl enes

(degassed, 0.§ nL) was added 3- fIgipeppdgmy boronic acid (25 ng, 0.18
mmol ) in ethdghol (degassed, 0.5 nl) f IT"‘%d by 150 [err]L 2M

Na[ er r ] COMRSF (300 [err]nol). The eaction was allowed to proceed at
80 [err]C for 2 under argon. TheRrre t|o was diluted with water (1 nlL)
and diethyl eth H or gani ¢ phase was i sol at ed

vorte
and evaporated to givg lrhg:cﬁehpr oductowhl .@ uged without further

purification. The Beg r%gl g@{_{ermved by tTeat [ g the crude product with
1 nmL of TFA. After {30 mi é roomtenperaturg the TFA was evaporated to
gi ve the crude TFA g Di i

€ Al . 3ed with 1 MNH err] OH
(1’0 M and extﬁge i nt o(iiihi ey et her (2 X
: 6]

The
O  (iv) i-propanol /l<
o

(51) ©
R=OEt (88)
= sl
ASi-PIO (91 y Suzuki
\
F
F
e paole
T . °
H l
I
N k1
I!I o’&o
R=OF:t (96); Ex. 58 R=OFEt (92
R= Et,N (87) R= Etzr\§ o)
R= OMe (98) R= OMe (94)

=i-PrO (99) =i-PrO (95)



et her phase was acidified wth 4.0 MHCO in dioxane (200 [err]L) and the
HO salt was extracted into water (2 x 1nl). The aqueous salt solution was
washed WM& hyl ether (2 x 1 nL) and |yophilized to PCESEIT$295QT oduct:
as a white powder. 20 [err]H NWMR CDCI%grr] (400 MHz) 8 2.67 (m 4H), 3.19
(m 4H), 3.45 (br, 2H), 3.68 (br, 6H), 675 (d, J=9.6 Hz, 1H), 6.85 (d,
J=8.0 Hz, 1H), 6.95 (m 1H), 7.11 (d, J=7.6 Hz, 2H), 7.25 (s, 111), 7.35
(d, J=7.6 Hz, 2H). 25 MPLE ation of

4-1(3-flu opﬁenyl ) - pi p?(f\di n4- ?ﬁhﬁé\ | - phenyl - pi peridi n-1-yl - met hanone
(conpound Saepr ogEdyr e as descri bed for the preparation of conpound

85, but usigg cdnpdund|83l130; spensirssing Hat ericH,. VO 98/ 28275

PCT/ SE97/ 02050 827 enf] FrNVR harnidof400 M)l 5 1.51 (bf, 2H), 1.65 (br,
4H), 2.60 (br, 4H), 214 (br, 4Hf,>3.33 (br, "SHN~3368 (bg~2H), 6.76 (d,
J=8.0 Hz, 1H), 6.8 .93 (t) 4 , 7.08 (d,
J=8.4 Hz, 2H), 7.2 8.4 Hz, 2 M/PLE 57

/ko

R=0OEt (92) [

R= Et,N (93) H

R= OMe (94

RO-PIG (85) R=OEt (100) Ex. 59

R= Et,N (101)
R= OMe (102); Ex. 64
R=i-PrO(103); Ex. 62

R=OEt (104); Ex. 66

R= Et,N (105)

R= OMe (108); Ex.65
=i-PrO (107); Ex. 63



Preparati on of

4-[( 3- fI yl) - pi peridi n4-yl -met hyl ] - phenyl - pyrol i di n- 1-yl - net hanone
(conpoun 8@? Sane procedure as for the preparati on oPCETSEYHIN® 85, but
usi ng conpound 84 as starting material.gferr]H NVR CDCl [err] (400 MHz) 8
1.84-1.89 (m 2H), 1 90 1.98 (m 2H), 2.60-2.63 (m 4H), 3.13-3.17 (m 41),

3.41 (t, J68Hz 3.62 (t, J=6.8 Hz), 6.73(d, J=8.8 Hz, 1H), 6.86 15
(d, J=7.2 Hz, GQS(WNM .0 Hz, 2H), 7.25 (s, 1H), 7.45
(d, J=8.0 Ziz Synt hetic schene for fhe preparation of the conpounds
of Exanpl 55 68 The co pounds of Examgl ey 58-68 wer e| prepared by

fol |l ow ng 20 Schene 8 WO 98/ 28275
PCT/ SE97/ 02050
BnBr/TEA
['\1 .
H | | O/' R=OFEt (108); Ex. 61
R= Et,N (109)
R=OEt (100) Ex. 59 R= OMe (110)
R= Et,N (101) _ R=i-PrO (111)
R= OMe (102)
R=i-PrO (103)

SO O
1geU< IR g oV

BnBr/TEA
? N
R=0Et (112
s : ) O/I R= Ef,N (11)3))
— ; Ex. =
reom uny o
R= OMe (106); Ex. 65
R=i-PrO (107)
i)y | T F
raeVe T OO
| | {
BnBr/TEA R=OEt (116); Ex. 60
—_— N~ R=ELN (117)
N R= OMe (118)
! =i-PrO (119)
R=OFEt (96)
R= Et,N (97)
R= OMe (98)

R=i-PrO (99); Ex. 67
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PCT/ SE97/ 02050 86 Scheme 8(b) [err] WD 98/ 28275 i

. PCT/ SES¥%608R89587 Scheme 8(c) [err] WD 98/ 28275 PCT/SE97/02050

PCT/ SE97/ 02050 88 (i) Preparation of

4-[ Brono- ( 4- et hoxycar bonyl am no- phenyl )-net hyl ] - pi peri di ne- 1- carboxylic
acid tert-butyl ester (conpound 88) To a m xture of conpound 51, prepared
according to Schenme 6, (0.25 g, 0.625 nmmole) in toluene (5 L), was added

di phenyl q?%%mﬂm@m&ﬁﬁ%amxﬁﬁenﬂ%ix@)ptﬁﬂﬂ)%etﬁ%];-g_ffemaiam1ne (0.1 nmi,
0.7 mol &)~ er stirring the mxture under argon at err or two
carboxvlic acid tert-butyl ester (compound 88 :

To a mixture of compound 51, prepared according to Scheme 6, (0.25 g, 0.625 mmole) in
toluene (5 mL), was added diphenylphosphorylazide (0.192 g, 0.70 mmole) and

s triethylamine (0.1 mL, 0.7 mmole). After stirring the mixture under argon at 95 °C for two
hours an excess of anhydrous ethanol (2 mL) and triethylamir;e (0.1 mL) were added and
the solution was stirred at 95 °C for an additional 5 hours. After cooling to room
temperature the reaction mixture was partitioned between water and diethyl ether. The
ether was washed with water, dried over magnesium sulfate and removed in vacuo to give

10 the product (compound 88) as a tan foam (300 mg, 99% yield).

IH NMR (400 MHz) (CDCl3) 1.30 (t, J=7.2 Hz, 3H), 1.44 (s, 9H), 2.22 (t, J=6.0 Hz, 2H),
2.60 (t, J=6.0 Hz, 2H), 3.31 (t, J= 6.0 Hz, 2H), 3.51 (t, J=6.0 Hz, 2H), 4.21 (g, }=7.2 Hz,
2H), 6.58 (s, 1H), 7.19 (d, J=8.4 Hz, 2H), 7.33 (d, J=8.4 Hz, 2H).

15

" 1-carboxylic acid tert-butyl ester (compound 92)
The Suzuki coupling of the four vinyl bromides (compounds 88-91) with 3-fluorophenyl

20 boronic acid was performed in parallel. The reactions and liquid-liquid extractions were
carried out in 25 mm x 150 mm culture tubes. The protocol for a typical reaction is

outlined below.

To a solution of compound 88 (0.30 g, 0.625 mmoles) and tetrakis(tripheny! phosphine),
25 palladium(0) (50 mg) in toluene (degassed, 5 mL) was added 3-fluorophenyl boronic acid
(0.182 g, 1.3 mmoles) in ethanol (degassed, 5 mL) followed by 0.75 mL 2M Na,COs (aq)
(1.5 mmoles).  The reaction was allowed to proceed at 80 °C for 3 hrs under argon. The
reaction was diluted with water and diethyl ether and vortexed. The organic phase was

isolated and evaporated to give a crude product. The crude product was purified by silica



hours an excess of anhydrous ethanol (2 nlL) and triethylamne (0.1 nL) were
‘added and the solution was stirred at 95 [err]C for an addltlonal 5 hours.
After M¥@P8283730 roomtenperature the reaction mxture RN oned

bet ween water and di ethyl ether. The egher was washed with water, dried
over magnesi um sul fate and renoved in vacuo to give 10 the product
(conmpound 88) as a tan foam (300 ng, 99%yvyield). [err]H NVR (400 MHz)

(e ferr]) 1.30 (t, J=7.2 Hz, 3H), 1.44 (s, 9H), 2.22 (t, J=6.0 Hz, 2H),
2.60 (t, gélr&r&nﬂégrag (O-%%Et()hc ig ﬁeﬁan@sﬁb ivdthe p?ocﬁ&t l_gbmgétﬁﬁi MHga 2H),
4.21 (q, J=7 , , 6.58 (s, 1H), 19(d J=8.4 , 2H), 7.33 (d,

J=8. 4 Hz whatelpowdér (i li6p gPb8%arieltd).on of

4-r (4- et hoxycar bonyl am nophenyl ) - (3-fl uor ophenyl ) - net hyl | - pi peri di ne-
1-carboxylic acid tert-butyl ester (conpound 92) The Suzuki coupling of the

four vin W 0 ic acid
was perfgifln@g@‘m] gylg?ﬂ gﬂ%@ééﬁ?%?ﬁ%%ﬁ“’l [ qun W?ﬁ%ﬁég%t&r&aﬁﬁ?ons wer e
carrigd guy. 3414@&,41? %.20%8, TN ML 12IHe615akeSLH) T696 R, qt:@@@iz ﬁﬂé 68348y cal
reaction is outlined below. To a solUtion of conmpound . g, 0.625

mol es) an2ix 7rodkdsI=8:8 HacdH), 7d0e5ph{me)H), 728 (;iaHSaﬁiHmﬂH))) (50 ng) in

tol uene (degassed, 5 nmL) was added 3-fl uorophenyl boronic acid (0.182 g,
1.3 mmol es) in ethanol (degassed, 5 nL) followed by 0.75 nL 2M
Nerr]CJerr] (aq) (1.5 nmoles). The reaction was all owed to proceed at 80
C for 3 hrs under argon. The reaction was diluted with water and di et hyl

et her angxywNipeked. The organi ¢ phase was isolated and evaporated to give a
crude proaucf The crude prl(xjduft was purllfl eg lbthI lica

(compound 96)

The removal of the BOC protecting group was performed on a small scale in parallel in test
tubes (13 mm x100 mm). A typical procedure is described below.

15
The BOC group was removed by treating compound 92 (50 mg, 0.11 mmole) with HCl in
dioxane (4.0 M, 2 mL). _The mixture was stirred at room temperature for 30 minutes. The
solvent and HCl were removed in vacuo to yield the product compound 96 as a white
powder after lyophilization (40 mg, 99% yield).

0
'H NMR (400 MHz) (CDCl3) & 1.28 (t, J=7.2 Hz, 3H), 2.27-2.31 (m, 4H), 2.85-2.91 (m,
4H), 4.19 (q, J=7.2 Hz, 2H), 6.50 (s, 1H), 6.76 d, J=10 Hz, 1H), 6.85-6.89 (m, 2H), 7.01 (4,
J=8.8 Hz, 2H), 7.19-7.23 (m, 1H), 7.28 (d, J=8.8 Hz, 2H).

EXAMPLE 59

ethyl ester (compound 100)

. The alkylation of the amide nitrogen was performed on a small scale in paralle] in test

30 tubes (13 mm x 100 mm). A typical procedure is outline below.
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89 gel chronmat ography (0-50% Et OAc i n hexanes) to give the product ’
(conpowsloshdr7sas a white powder (0.166 g, 58%yiel-d). [EBETSERMIOSY 400 MHz)
(CDO [err]) 6 1.25 (t, J=7.2 Hz, 35), 1.44 (s, 9H), 2.27-2.33 (m 4H), 5
3.41-3.44 (m 4H), 4.20 (q, J=7.2 Hz, , 6.52 (s, 1H), 6.76 (d, 1=10 Hz,
2H), 6.85-6.89 (m 2H), 7.01 (d, J=8.8 Hz, 2H), 7.19-7.23 (m 1H), 7.28 (d,
J=8.8 Hz, 2H) EXAMPLE 58 Preparation of

4-r (3-fl uorophenyl)-piperidin-4-yl-methyll-phenyl -carbam c acid ethyl ester
(conpound 96) The renoval of the BOC protecting group was perfornmed on a

smal | scgb@ sotidalofd@poind RSO nig)0Ed rhmbdlezMndieilordilethafe {Y.Hindd) waar ocedur e
i s described bel ow. 15 The BOC group was renoved by treating conmpound 92

(50 ng, @6dded metbylepdide (H mgl 0.2 manalssirgueausosotjunphydryxide tis0 mly 2)eandas
emoved (P AT P HEE (i oA FOERo 8 S9B SR VaS FIREES fRler af t o1
| y_(_)phsi H ﬁoa!}ri %}te(x-%gol% to%gc(y&ﬂxﬁ;géntureztﬂe dichloromethane was separated and

evaporated. Ether was added to the residue and the white tetrabutylammonium iodide was |

removed by filtration. The ether was removed in vacuo to give the crude product

compound 100 as a clear oil. The BOC group was removed by treatment with HC in

dioxane as described above to give the product as a white powder after lyophilization (17

10 mg, 42% yield).

'H NMR (400 MHz) (CDCl3) 6 1.23 (t, J=7.2 Hz, 3H), 2.27-2.33 (m, 4H), 2.85-2.91 (m,
4H), 3.26 (s, 3H), 4.15 (q, J=7.2 Hz, 2H), 6.78 (d, J=10 Hz, 1H), 6.85-6.82 (m, 2H), 7.05
(d, J=8.0 Hz, 2H), 7.14 (d, J=8.0 Hz, 2H) 7.19-7.23 (m, 1H).

15

EXAMPLE 60

ethyl ester (compound 116)

20  The benzylation of compound 100 was performed on a small scale in parallel in test tubes

(13 mm x 100 mm). A typical procedure is outline below.

The free base form of compound 100 was obtained by addition of ammonium hydroxide
(1M, 0.5 mL) to an aqueous solution of compound 100 (0.046 mmoles) and extraéted into
2s  ether. The ether was removed in vacuo to give an oil which was dissolved in
dichloromethane and treated with benzyl bromide (0.14 mL of 0.5 M in dichloromethane)
and triethylamine (O.OFS mL). The solution was stirred at room temperature for 5 hours.
' The solvent was removed in vacwo. The product was dissolved in water/acetonitrile/HCI
(2:1:0.5 M) and lyophilized to give the product compound 108 as a white powder.

30



[err]H NVR (400 MHz) (CDCl[err]) 8 (t, J=7.2 Hz, 3H), 2.27-2.31 (m
“4H), 2.85-2.91 (m 4H), 4.19 (q, Hz, 2H), 6.50 (s, 1|‘—:|), 6.76 d, J=10
Hz, 1H),wo6.9888%589 (m 2H), 7.01 J=8.8 Hz, 2H); 7.19- PCXSEORP205Y) 728
(d, J=8.8 Hz, 2H). 25 EXAMPLE 59 Prﬁgiration of _

4-r (3-fluorophenyl) - pi peridin-4-yl hyl ] - phenyl - met hyl carbam c acid
ethyl ester (conpound 100) The al kyl ation of the am de nitrogen was
performed on a snmall scale in parallel in test 30 tubes (13 mmx 100 m).

Atypid I .

ot Seot STESER88 ) RSk Pl G s e M8 SR R B D 38R ) 1

di chl ougyes hape203, £191g, J¥As rmddﬁqi cmb y 1 H) 78, J(:Ci@HmaH()') 62825 H'EQ'(ﬁxS)
aqueous sodi um hydroxi de (1. 2M and tetrabutyl ammonium sul fate (44
mg, 0. 2H),/HeS 6k J=8.01e, 2B L. l%ﬁ 3ﬁa(m,r7éi)l uxed for one 5 hour. After cooling
to roomtenperature the dichloronethane was separated and evaporated. Ether
was added to the residue and the white tetrabutyl arnmoni um i odi de was
renoved by filtration. The ether was renoved in vacuo to give the crude
product conpound 100 as a clear oil. The BOC group was renoved by treatment

wi th H@x hMPLES 61-68

The following compounds were also made by following the synthesis routes described in

6 1.2
J=7.2
(d,

Schemes 8 (a)-(c).

1c Tablel
Example | Compound | Chemical structure Characterization data Scheme
(' H NMR; 400 MHz
(CDCl3)]
F
61 - 108 ! 5 1.17 (t, J=7.6 Hz, 3H), 8 (c)

\/O\II/N
o O O 2.28-2.35 (m, 4H), 2.40-2.45
(m, 4H), 3.21 (s, 3H), 3.50 (s,

N 2H), 4.10 (q, J=7.2 Hz, 2H),
@J 6.73 (d, J=8.7 Hz, 1H), 6.85
(m, 2H), 7.01 (d, J=8.8 Hz,
2H), 7.2-7.3 (m, 8H)

62 |103 o\n,rlx §121(d, J=68Hz 6H), |8 (b)
T D 228 (1, J=5.6 Hz, 2H), 2.31
| (t, J=5.6 Hz, 2H), 2.88 (i,
J=5.6 Hz, 4H), 3.25 (s, 3H),
‘_ 4,93 (quin, J=6.0 Hz, 1H),
| 6.78 (d, 1K), 6.87 (d, 2H),
7.04 (d, 2H), 7.14 (d, 2H),
7.15-7.29 (m, 2H)

Iz




di oxane as described above to give the product as a white powder after

| yophilization (17 10 ng, 42%yield).
1.23 (t, WD9B/23271%2, 3H),

2H)
7.14 (d, J=8.0 Hz,

4.15

J=8.0 Hz,

(q, J=7.

2H),

2 Hz,

Pr epar ati on of

4-[(1- benzyl pi peridin-4-yl)-(3-fluorophenvl)-nethyll-phenyl -

2.27-2.33 (m 4H),
6.78 (d, J=10 Hz,
21f

7.19-

2.85-2.91 (m A&GISEIINBS0S,

1H),
7.23 (m 1H).

6.85-6.89 (m 2H),
15 EXAMPLE 60

7. 05

[err]H NVMR (400 MHz) (CDCl[err]) 6

3H)
(d,

carbam c acid

per o R e 1 eall L ar ot L teot—tuboo 45 A 100 T}
obr TR Sk LRt L, | hahpsgedg, el pec
sol utli on of ¢onmpound 100 (0.046 mmol es) an{l ENMRyctO8dMHpt 0 25 |[ether. The
et her] was renoved in yacuo to give an oil |which was dissolved ijn
di chlior omet hane and treated with benzyl b HaPEl) 0. 14 nl of 0. {5 M 'Ln
Foom|i@per afdPe Tor b how S The sol vent | fsCasiedtiiacuo| SHE pr douc:
s 41 s v 1 vt el SPETE Y T s Aatyaay | 2 o ive
(t,J=5.2 Hz, 2H), 2.33 (t,
N J=5.2 Hz, 2H), 2.90 (t, J=5.2
i Hz, 4H), 3.66 (q, J=7.6 Hz,
2H), 4.93 (quin, J=6.0 Hz,
1H), 6.79 (d, 1H), 6.88 (d,
2H), 7.02 (d, 2H), 7.15 (d,
2H), 7.18-7.25 (m, 2H)
64 102 SN 1 §2.27-2.33 (m, 4H), 2.88- | 8 (b)
\g/ O ‘ 2.90 (m, 4H), 3.27 (s, 3H),
l 3.70 (s, 3H), 6.79 (d, 10 Hz,
N 1H), 6.88-6.90 (m, 2H), 7.06
(d, J=8.4 Hz, 2H), 7.13 (d,
J=8.4 Hz, 2H), 7.20-7.25 (m,
1H)
65 106 o N( il 5 1.13 (t, ]=6.8 Hz, 3H), 8 (b)
Ir O O 2.27-2.33 (m, 4H), 2.88-
, 2.90 (m, 4H), 3.67 (s, 3H),
N 3.68 (q, J=6.8 Hz, 2H), 6.79
(d, 10 Hz, 1H), 6.88-6.90
(m, 2H), 7.06 (d, J=8.4 Hz,
; 2H), 7.13 (d, J=8.4 Hz, 2H),
7.20-7.25 (m, 1H)
i




WD 98/ 28275 PCT/ SE97/ 02050
‘91 [err]H NMR (400 MHz) (CDCl[err]) 8 1.28 (t, J=7. : 36(m
4H), 2.WOPBREBM 4H), 3.51 (s, 2H) 4.19 (q, J=T' 2 Hz ’S’%Wé%?s? ,
6.78 d, J=10 Hz, 1H), 6.85-6.89 (m 7.05 (d, J80Hz 719730
(m 7H). 5 EXAIVPLES 61- 68 The foll OWI g conpounds were al so made by
follow ng the synthesis routes described in Schenmes 8 (a)-(c). 10 Table 1
Exanpl e Conpound Chenical structure Characteri zation data
Schenme [[err]H NVR, 400 Mz (CDCl[err])] F 61 108
[err]l 17(t,J=7.6Hz,3H) 2.28-2.35 (m 4H), 2.40-2.45 (m 4H), 3.21 (s, 3H),
. 50 (Sl‘abPeH)(coﬂtd}O (q J=7.2 Hz, 2H), 6.73 (d, J=8.7 Hz, 1H), 6.85 (m 2H),
7 01 (u—J==8.

Example Compaund Chemical structure Characterization data Scheme

(' 5 NMR; 400 M

{CDCl3)]
66 104 ¢ P 15113(t,J=68Hz,3H), |8(b)

\/OYN Z
o <J |121, =72 He, 3H),
I
2.30-2.36 (m, 4H), 2.91-

2.93 (m, 4H), 3.67 (q, J=6.8
Hz, 2H), 4.13 (q, J=6.8 Hz,
2H), 6.79 (d, 10 Hz, 1H),
6.88-6.90 (m, 2H), 7.06 (d,
3=8.4 Hz, 2H), 7.13 (4,
=8.4 Hz, 2H), 7.20-7.25
(m, 1H)

67 99 o M 8 1.26 (d, J=6.0 Hz, 6H), 8 (b)
\( 1]/ O O 2.27-2.32 (m, 4H), 2.87-
2.89 (m, 4H), 4.95-5.02 (m,
1H), 6.56 (s, 1H), 6.79 (d,
10 Hz, 1H), 6.88-6.90 (m,
2H), 7.01 (d, J=8.4 Hz, 2H),
7.20-7.25 (m, 1H), 7.27 (4,
J=8.4 Hz, 2H)

Iz




2H), 7.2-7.3 (m 8H) 62 103 8 1.21 (d,

J=6.8 Hz, 6H), 8 (b) 2.28 (t, 3=5.6 Hz, 2H), 2.31 (t, 3=5.6 Hz, 2H), 2.88 °
(t, J=5.W088/2828)), 3.25 (s, 3K), 4.93 (quin, 3=6.0 Hz, 1HPCTEEYHO203 1H) . .
6.87 (d, - 2H), 7.04 (d, 2H), 7.14 (d, 2H), 7.15-7.29 (m 2H) WO 98/ 28275

PCT/ SE97/ 02050 92 Table 1 (contd) BE84mmple Compound Chemical structure

Char acterization data Schene [[err]H NVR, 400 MHz (CDCl[err])] 63
107 14 (t, 3=7.2 Hz, 3H), 8 (b) 1.20
(d, J:'IGdbf'el_'%c’ongm’ 2.92 (t, J=5.2 Hz, 2H), 2.33 (t,
Example | Compound | Chemical structure Characterization data Scheme
(' 5 NMR; 400 MHz
(CDCl3)]
- | 68 98 Y ] §2.27-2.31 (m, 4H), 2.86- | 8 (b)

0
T O ‘ 2.89 (m, 4H), 3.75 (s, 3H),

| 6.64 (s, 1H), 6.76-6.80 (m,
1H), 6.85-7.00 (m, 2H),
7.02 (4, }=8.8 Hz, 2H),
7.18-7.22 (m, 1H), 7.28 (d,
J=8.8 Hz, 2H)

Iz

The best mode of performing the invention known at present, is to use the compounds 6, 7,

5 9,10, 12,26. 27, 34, 39, 44, 58, 59, 62, 69, 71, 104, 106, and 109.

Pharmaceutical compositions

10
The novel compounds according to the present invention may be administered orally,
sntramuscularly, subcutaneously, topically, intranasally, intraperitoneally, intrathoracially,
tntravenously, epidurally, intrathecally, intracerebroventricularly and by injection into the
;Sointf.

£ |

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,



=5.2 Hz, 2H), 2.90 (t, J=5.2 Hz, 4H), 3.66 (g, J=7.6 Hz, 2H), 4.93 (qui n,
=6.0 Hz, 1 6.79 (d, 1H), 6.88 (d, 2H), 7.02 d 2

18- 7m9¥/;)272|_|) 64( g 102 ( g ( a2 PCTISE97$02650
.27-2.33 (m 4H), 2.88- 8 (b) 2.909§m 4H), 3.27 (s, 3H), 3.70 (s, 3H),
.79 (d, 10 Hz, 1H), 6.88-6.90 (m 2H), 7.06 (d, J=8.4 Hz, 2H), 7.13 (d,
=8.4 Hz, 2H), 720725(m 65 106

.13 (t, J=6.8 Hz, 3H), éb) 2.27-2.33 (m H% 88- 2.90 (m 4H), 3.67
s, 3H). when8eterminirg Be kadivideyl regimeg a(xd dosage level atHhe MPSBEPEOIRLE fAr a2H) |
.06 (d, J=8.4 Hz, 2H), 7.13 (d, J=8.4 Hz, 2H), 7.20-7.25 (m 1H)

particular patient.

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

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

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;

10 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
active component. In tablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportioné and compacted in the shape and size

15 dgesired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty acid
glycerides and cocoa butter is first melted and the active ingredient is dispersed therein by,
for example, stirring. The molten homogeneous mixture is then poured into convenient

20  sized molds and atlowed to cool and solidify.

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

melting wax, cocoa butter, and the like.

Pharmaceutically acceptable salts are 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,

30 hydrochloride, hydroxynaphthoate, iodide, isethionate, lactate, lactobionate, malate,
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93 Table 1 (contd) Exanple Conpound Chem cal structure ) '
Char actyep bg/gizbon dat a Schenme [[err]H NVR, 400-VHz ( GOIYSESTHPR05Q 66

104 S 13&% (t, J=6.8 Hz, 3H), 8 (b) 1.21(t,
J=7.2 Hz, 3H), 2.30-2.36 (m 4H), 2.91272.93 (m 4H), 3.67 (g, J=6.8 Hz,
2H), 4.13 (g, J=6.8 Hz, 2H), 6.79 (d, 10 Hz, 1H), 6.88-6.90 (m 2H), 7.06
(d, 3=8.4 Hz, 2H), 7.13 (d, J=8.4 Hz, 2H), 7.20-7.25 (m 1H) 67 99

Ela)r r ] . é %x%geagézj 1n(13r}1nﬂ§1a9: thizsyldedImethylbfontie, mMetkyinfrafe? nieylditbate, Auldie, 2. 89 (M
napsylate, nitrate, pamoate (embonate), pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate,
teoclate, triethiodide, benzathine, chloroprocaine, choline, diethanolamine,

s ethylenediamine, meglumine, procaine, aluminium, calcium, lithium, magnesium,

potassium, sodium, and zinc.
Preferred pharmaceutically acceptable salts are the hydrochlorides and citrates.

10  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
or without other carriers) is surrounded by a carrier which is thus in association with it.

Similarly, cachets are included.

15 Tablets, powders, cachets, and capsules can be used as solid dosage forms suitable for oral

administration.

‘Liquid from compositions include solutions, suspensions, and emulsions. Sterile water or
water-propylene glycol solutions of the active compounds may be mentioned as an
20 example of liquid preparétions suitable for parenteral administration. Liquid compositions

can also be formulated in solution in aqueous polyethylene glycol solution.

Aqueous solutions for oral administration can be prepared by dissolving the active
component in water and adding suitable colorants, flavoring agents, stabilizers, and

25 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 carboxymethy] cellulose, and other

suspending agents known to the pharmacentical formulation art.



1H), 6.56 (s, 1H), 6.79 (d, 10 Hz, IH), 6.88-6.90 (m 2H), 7.01 (d, J=8.4

‘Hz, 2H), 7.20-7.25 (m 1H). 7.27 (d, 3=8.4 Hz, 2H) WD 98/ 28275

PCT/ SEWD B2885 94 Table 1 (cont) Exanple Conpound’ CheRFESEIER20t ure
Characteri zation data Schene [[errd-H NVR 400 Mtz (CDCl[err])) 68
08 - 8 2.27-2.31 (m 4H), 2.86-

2.89 (m 4H), 3.75 (s, 3H), 6.64 (s, 1H), 6.76-6.80 (m 1H), 6.85-7.00
7.02 (d, J=8.8 Hz, 2H), 7.18-7.22 (m 1H), 7.28 (d, J=8.8 Hz, 2H)

2H),

10

1S

20

25

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
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.
BIOLOGICAL EVALUATION

A) IN VITRO MODEL

Cell culture

Human 2938 cells expressing cloned human y, §, and x receptors and neomycin resistance
were grown in suspension at 37°C and 5% CO; in shaker flasks containing calcium-free

DMEM 10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 pug/ml geneticin.

Membrane preparation

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
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 peliets were resuspended in membrane
buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1 ml) in polypropyiene tubes were
frozen in dry ice/ethanol and stored at -70°C until use. The prot;ein concentrations were

determined by a modified Lowry assay with SDS.

8 (b)
(m



The best node of performng the invention known at present, is to use the
conpounds 6, 7, 5 9, 10, 12, 26. 27, 34, 39, 44, 58, 59, 62, 69, 71, 104,
- 106, arwio®88279har maceuti cal conpositions The novel conmRETREI7/AROESr ding to
the present invention may be adm nistegged orally, intranmuscularly,

subcut aneously, topically, intranasally, intraperitoneally,
intrathoracially, intravenously, epidurally, intrathecally,

i ntracerebroventricularly and by injection into the joints. A preferred
rout e of Bathihdasshysati on is orally, intravenously or jntramuscularly. The-
dosage Wi I1 depend on the route of adm nistration, the severity of the

di sease, age and weight of the patient and other factors normally

considered hy the attendin sicjan, . WO 98/ 28275

PCT/ 3597mm@a§quxﬁé?¢w(§e@g?ﬁai%g@@ landaaﬁea GAIMESEHToNEh 22828 age | evel
at the st..a ' [y ' tq r ke .

phar mace Rtk i B e btk Rater (HBE TBE S BV MdC. 1hERH Siema . s
phar macepL783) | pH 2ACHRICARYS stRéd e FrpfikeatRh et 2bi2g Mfiki, awieh Solid
form preparations include powders, tablets, disperSible granules, capsules,

cachet s, whivth lmd jppers freshly edded & pgéinl aprotiminj £ piviarestacin olteudrdiprotie As ulzst ances

which may al so act a i luents, flavori
%TT). Aliquots o? 186 ul ((ia’or ug prote?n, see 'Pe%ale 1) were added to iced 12x75 mm

polypropylene tubes containing 100 pl of the appropriate radioligand (see Table 1) and
100 pl of test peptides at various concentrations. Total (TB) and nonspecific (NS) binding

10  were determined in the absence and presence of 10 uM naloxone respectively. The tubes
were vortexed and incubated at 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 Tiris,
pH 7.0, 3 mM MgCl,) through GF/B filters (Whatman) presoaked for at least 2h in 0.1%
polyethyleneimine. The radioactivity (dpm) retained on the filters was measured with a

15 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 pl MS-20 scintillation fluid/well.

20

Data analysis

The specific binding (SB) was calculated as TB-NS, and the SB in the presence of various
test peptides was expressed as percentage of control SB. Values of ICsqg and Hill

25 coefficient (ny) for ligands in displacing specifically bound radioligand were calculated
from logit plots or curve fitting programs such as Ligand, GraphPad Prism, SigmaPlot, or
ReceptorFit. Values of K; were calculated from the Cheng-Prussoff equation. Mean +
S.E.M. values of ICsp, K; and nyy were reported for ligands tested in at least three
displacement curves.

30



agents, solubilizers, lubricants, suspending agents, binders, or tablet
disintegrating agents; 10 it can also be an encapsulatip . _
powder sSWOtBR8Yhrrier is a finely divided solid whith is F& §E?ﬁ e W|th
the finely divided active conponent. |mgtablets, the active conponent is
mxed with the carrier having the necessary binding properties in suitable
proportions and conpacted in the shape and size is desired. For preparing
suppository conpositions, a lownelting wax such as a m xture of fatty acid
gl yceri dqecapdr seatobeiietiments first melted and the active ingredient is

di spersed therein by, for exanple, stirring. The nolten honbgeneous m xture
is then poured into convenient 20 sized nolds and allowed to cool and

ol o, | sRanlteig VAR Rl AAaIRA RR POE P Bin R o

cel lul os I

but ter ‘?ﬂﬁ@%ﬁéﬁ%ﬁﬁf@%@‘a‘?ﬁﬁﬁ%’k@ﬁ?§°%%§é%¥*%%ﬂ?%‘ff¥f§‘%?e et
benzenes uhé estiaiated Kpfupdatl@ tinwsdbarbourds ef radidligatd regeiredare feadeble) dlled um
acetate, cansylate, carbonate, chloride, citrate, d| hydrochl ori de, edetate,

edi syl at épecaﬁ@ mdigligand bindingawas xpegsaedkas lgn oleims mem r@mmt Yalugs of Kprat e,
| ycol | yl ar,sani l.ate, he resorcinate dr b mne

oy och R Bar ot BN PRI e AP h DR BntioPat e apecifioalty’

| act obi opghgq (ﬁWs@ﬁﬁt free (F) radioligand from mdlvxdual accordmg to a one-site model.

10 B) BIOLOGICAL MODEL (IN VIVO MODEL)
FREUND’S COMPLETE ADJUVANT (FCA), AND SCIATIC NERVE CUFF
INDUCED MECHANO-ALLODYNIA IN RAT

Animals

Male Sprague-Dawley rats (Charles River, St-Constant, Canada) weighing 175-200g at the
1s  time of surgery were used. They were housed in groups of three in roorﬁs thermostatically

maintained at 20° C with a 12:12 hr light/dark cycle, and with free access to food and

water. After arrival, the animals were allowed to acclimatize for at least 2 days before

surgery. The experiments were approved by the appropriate Medical Ethical Committee

for animal studies. | |

20

EXPERIMENTAL PROCEDURE

FREUND'’S COMPLETE ADJUVANT

The rats were first anesthetized in a Halothané chamber after which 10l of FCA was
injected s.c. into the dorsal region of the left foot, between the second and third external
25  digits. The animals were then allowed to recover from anesthesia under observation in

their home cage.
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96 mal eate, mandel ate nesyl ate, nethyl brom de, nethylnitrate, ‘
met hyl siWo 98/28275rucat e, napsyl ate, nitrate, panpate- ( enboReTEEI7/02050

pant ot henat e, phosphat e/ di phosphat e, pol@sgal acturonate, salicylate,

stearate, subacetate, succinate, sulfate, tannate, tartrate, teoclate,
triethiodi de, benzathine, chloroprocaine, choline, diethanolamne, 5

et hyl enedi am ne, negl um ne, procaine, alumnium calcium [|ithium

nmagnesi Ungc @sﬁiﬁ-ggﬁr%ggﬁum and zi'nc. Preferred pharmaceutically

accept abl art: ydrochlorides and citrates. 10 The term

W th encabiurlmeliy WAt Bepard J6-RBg P, e TBY] dFRPS DY daren KR he.
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a0t Ve, COMBRE Rau ki bkl ohln SIS B KBS FXTHEREYBI0 M) Ana

i ncl uded. pldded JtHert fightPdel efid an dA¢iEIOh Snadeneves 2Rl hivfig ¢ akie ofseR lagrgol i d
dosage forns suitable for oral adm nistration. Liquid from conpositions

i nel uce saspentiofithe lefiufepons The sauselas of thel uppenguadsicepsi Werewersed apart to reveal
wat er - propyl ene gl ycol solutions o e actjve_ conpounds nmay be nentioned
as an IC2)0 ‘Béﬁ%iﬂ‘tﬂ ’ge‘%? OF P i Fﬂ?%‘ﬁaﬂ’&td’gfﬁo tgg’i“tga%fpﬁﬁgw) ‘ﬁ%ﬁrfé?&eéraéﬂ“nd- .The .
admi ni str ﬁn(?lr\vasj-th&%lgfé&qmﬁ'l e%it&é‘on ﬁh@ﬁ;a&?sifl@ k@t ed in solution in

aqueous polyet hyl ene glycol sol'ution. Aqueous solutions for oral
adm ni stration can be prepared by dissolving the active

DETERMINATION OF MECHANQ-ALLODYNIA USING VON FREY TESTING

10 Testing was performed betwe;:n 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
the mid-plantar left hind paw, avoiding the less sensitive foot pads. The paw was touched
with a series of 8§ Von Frey hairs with logarithmically incremental stiffness (0.41, 0.69,

| 15 12D, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, IIl, 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 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

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

TESTING PROTOCOL

The animals were tested on postoperative day 1 for the FCA-treated group and on post-
operative day 7 for the Sciatic Nerve Cuff group. The 50% withdrawal threshold was

25 determined using the up-down method of Dixon (1980). Testing was started with the 2.04
g hair, in the middle of the series. Stimuli were always presented in a consecutive way,

- whether ascending or descending. In the absence of a paw withdrawal response to the
initially selected hair, a stronger stimulus was presented; in the event of paw withdrawal,

the next weaker stimulus was chosen. Optimal threshold calculation by this method



- conmponent in water and addi ng suitable colorants, flavoring agents,

~stabilizers, and 25 thickening agents as desired. Aqueo i ons for
oral uS¥OSYEME made by dispersing the finely divided ac ?Vgt%@?rg%nent in

wat er together with a viscous material (gych as natural synthetic guns,

resins, methyl cellul ose, sodium carboxynethyl cellul ose, and ot her

suspendi ng agents known to the pharnmaceutical formulation art. WO

98/ 28275 PCT/ SE97/ 02050 97
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50% g threshold = 10%7*#) / 10,000
10
where Xf = value of the last von Frey hair used (log units); k = tabular value (from Chapian
et al. (1994)) for the pattern of positive / negative responses; and § = mean difference

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

15 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:

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

20

ADMINISTRATION OF TEST SUBSTANCE

Rats were injected (subcutaneously, intraperitoneally, or orally) with a test substance prior
to von Frey testing, the time between administration of test compound and the von Frey test
varied depending upon the nature of the test compound.

25



15 DVEM 10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600 [err]g/m geneticin.
Menbrane preparation Cells were pelleted and resuspended in lysis buffer
(50 mvi'waaes/2spis 7.0, 2.5 nM EDTA, 20 with PVSF added j uBCT/BE®TM20300 use to
0.1 mMMfroma 0.1 Mstock in ethanol), .ipcubated on ice for 15 mn, then
honogeni zed with a polytron for 30 sec.”*fhe suspension was spun at 1000g
(max) for 10 min at 4[err]C. The supernatant was saved on ice and the

pell ets resuspended and spun as before. The supernatants from both spins
vere contPefimitieonsd spun at 46, 000 g(max) for 30 nin. The pellets were
resuspended in cold Tris buffer (50 25 nmM Tris/d, pH 7.0) and spun again.
The final pellets were resuspended in nenbrane buffer ( 50 MM Tris, 0.32 M

sucrose, THd fél16wingAbbfvittiond Havelthd MmdRatedihemunigane tubes were frozen in dry
i ce/ ethanol and stored at -70[err]C until use.” The protein concentrations

wer e det ehdraeatyby a nodified Lowy assay with SDS. WD 98/ 28275
PCT/ SE9Q7/ 02_(_)50198 Bi ndi ng assays Menbranes were thawed at 37[err]C, cool ed
on icée, T3 tines through a 25-gauge needle, and diluted into binding

buf-fer (3BOM=Tkktiay-By

whi ch was stored at™ 4C
t-Bu = tertiary-butyl

MC!MnPP”], 1 my/m BSA (Sigma 5 A-7888), pH 7.4,
atter filtration through a 0.22 mfilter, and to

Et = ethyl

iPr = isopropyl
10 Me = methyl

Ph = phenyl

Pr = propyl

r.t. = room temperature

TFA = trifluoroacetic acid
1s  THF = tetrahydrofuran

TMEDA = N,N,N’ N'-tetramethylethylenediamine



whi ch had been freshly added 5 [err]g/m aprotinin, 10 [err]M bestatin, 10
‘[ecrr]Mdiprotin A, no DIT). Aliquots of 100 [err]l (for [3%&4 Protein, see
Table 1W 2Z%ded to i ced 12x75 mM pol ypropyl ene "t ubes X 7A%938 100
[err]l of the appropriate radioligand (ﬁ?p Table 1) and 100 [err]l of test
pepti des at various concentrations. Total™ (TB) and nonspecific (NS) binding
10 were determned in the absence and presence of 10 [err] M nal oxone
respectively. The tubes were vortexed and incubated at 25[err]C for 60-75
mn, aftegppvgh tine the contents are rapidly vacuumfiltered and washed
wi th about  IZ m /tube iced wash buffer (50 nM Tris, pH 7.0, 3 MMM [err])
through GF/B filters (Whatnan) presoaked for at least 2h in 0.1%

pol yet hyl enei mi ne. The_radi oactjvit *dpn) retained on the filters was
nmeasured W tﬁc&m’-‘ﬂ%éf@e@é%%"%%é) soaking the filters for at |east 12h
in mnivials containing 6-7 m scintillation fluid. If the assay is set up
in 96-pl ace deep well platﬁs, e filtration is over 96-place PEIl-soaked
unifilters, which were was th 3 x 1 mM wash buffer, and dried in an
oven at 55[err]C for 2h. Thel{filter plates were counted in a TopCount
(Packard) after adding 593 I Ns- 20 scintillation fluid/well. 20 Data
anal ysis The specific birndt was ca|yulated as TB-NS, and the SB in
the presence of various te pti des was expressed as percentage of

control SB. Values of 1C50 aljd Hill 25 coefficient (nH) for ligands in

di spl aci ng specifically boung ¢ adioligand were calculated fromlogit plots
or curye fitting prograns su as Ligand, GaphPad Prism SigmaPlot, or
ReceptorFit. Values of Ki were cal culated fromthe Cheng-Prussoff equati.on.
Mean

R’ is selected from

hydrogen, a branched or straight C;-Cg alkyl, C;-Cg alkenyl, C3-Cg cycloalkyl,

.C4—C3(alky1-cycloa1kyl) wherein alkyl is G-C5 alkyl and cycloalkyl is C3-Cg cycloatkyl;
10

C5-C 10 aryl; or heteroaryl having from 5 to 10 atoms selected from any of C, S, N and O;

wherein the aryl and heteroaryl may optionally and independently be substituted by 1 or 2

substituents independently selected from any of hydrogen, CH, —(CH3)CF3, halogen,

—CONR’R*, —COOR’, —COR’, —(CHy),NR R, —(CH,),;CH3(CHz),SOR’R*,
15 —(CHp)pSO3R’, and —(CHy)pSO;NR”, wherein R* and R’ is each and independently s

defined for R! above and p is 0, 1 or 2;

(C1-Cy alkyD-(Cg-Cjg aryl); or (C1-Cy alkyDheteroaryl, the heteroaryl moieties having
from 5 to 10 atoms selected from any of C, S, N and O, and where the ary! or heteroaryl
20 hmay optionally and independently be substituted by 1 or 2 substituents independently

selected from any of hydrogen, CHs, —(CHy)qCFs, halogen, —CONR’R*, —COOR’,

—COR’,—{(CHy)NR’R?, —(CH,)(CH3(CHy)(SOR R, —(CH),SO,R’,

L



S.E.M values of 1C50, Ki and nH were reported for ligands tested in at
| east three displacenent curves. 30 WO 98/ 28275 '
PCT/ SEOQWOOBOBEYs99 Recept or saturation experi nents Radi ol PQESENTHRES0r | val ues .
were determ ned by perform ng the bi ndh@% assays on cell nenbranes with the
appropriate radioligands at concentrat s ranging fromO0.2 to 5 tines s
the estimated Klerr] (up to 10 times if anmpunts of radioligand required are
feasabl e). The specific radioligagd binding was expressed as pnol e/ ny
nmenbr.ane p{CHgIHEO, aed —ofCHEOR] , wimateiBrRaxanidrRonis ieachi anddnddpendenédy iasent s
wer e obtai ned from nonl i near flts of specifically bound (B) vs. nMfree (F)
radi ol i g@gﬂngdm Bbvd is®Ceerding to a one-site nodel. 10 B) BI OLOG CAL
MODEL (I'N VI'VO MODEL) FREUND & COVPLETE ADJUVANT (FCA), AND SCl ATI C NERVE
CUFF | NDUCED I\/ECHANO ALLODYNI A I N RAT Ani nmals Mal e Sprague-Dawl ey rats
(Charles River, St-Constant, Canada) wei ghing 175-200g at the 15 tine of
surgery were used. They were hq;ﬁ%ed in groumzsof three in roons

thermsta}&al{i
18 N/a\(” ¢</q<

.5 wherein R! ng R20 RZI R22 R23 R24 and R® is each and independently hydrogen,

C4-Cg alkyl or C1-Cg alkenyl,;

R2 and R3 is each and independently hydrogen or C;-Cg alkyl;

to A isselected from
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S N z
g
1
'O, TM 0 T16
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O
z' z'
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mai ntai ned at 20[err] Cwth a 12:12 hr light/dark cycle, and with free
"access to food and water. After arrival, the animals were allowed to

accl i mraMOB/28gB at | east 2 days before surgery. The expe®GHFEPYRE! e
approved by the appropriate Medical Ethigsal Cormmittee for animal studies.
20 EXPERI MENTAL PROCEDURE FREUND S COVPLETE ADJUVANT The rats were first
anest heti zed in a Hal ot hane chanber after which 10[err]| of FCA was

injected s.c. i t hgy dgisajp regi ofy ofisthg | eftysf oot, between the second
and t hi rdwmx'exerﬁr?taRQQR & gle, ﬁé{anRrral& \ﬁ@d@th‘é@cblanévmpmﬂeﬂéié%er

from anest hesi nder obs t| 0 t [ 28275

PCT/ %97/4?5‘@5@%3’0 PRPRE e 3&&%1@ )rl]'lrf ‘Rfo FAcpA g&@#&‘“ﬁ%‘ﬁ@f gﬁ 08%‘&?1‘% ng
to the

anest het i'ze ﬁjd?) ﬁ&rnh%%g?sﬁilueté%?&%gtpé’%ﬁ%g@ heﬁfigr?x@b B@%g#\yst(xﬁs ar"lzd pl aced
on thei I gaaoBioH areish ﬁi&mﬁ@pe%d@xmwmi&tw/@ém hBbeeh TG, Lh@cmggg@gf the
lateral 5 aspect of fhe left femur. The rruscles6 the “upper quadri ceps
wer e tseaslmtb@pa-HCQNRr%v,eaCOORﬁ —COR —‘(CH2)rNR —(CH3),CH3(CH3),SOR",

—-(CH2)r802R and ——(CHg),SOgNRsR wherein R and R is each and independently as

defined for R aboveandrisQ, 1, or 2;

Q is C5-Cg hydroaryl or heterohydroaromatic having 5 or 6 atoms selected from anyone of
1o C, S, N and O; Cs -Cg cykloalkyl, or heterocycloalkyl having S or 6 atoms selected from
anyone of C, N, O and S; and where each Q may optionally be substituted by a substituent

Z1 and 22 as defined above;

15 Bis

a substituted or unsubstituted aromatic, heteroaromatic, hydroaromatic or
heterohydroaromatic moiety having from 5 to 10 atoms selected from any of C, S, N and O,

optionally and independently substituted by 1 or 2 substituents independently selected from
2  hydrogen, CHa, —(CH,)CF3, halogen, —(CH)}CONR R", —(CH,)NR°R",

—(CH,){COR®, —(CH,)COOR’, —OR’, —(CH),SOR’, —(CH,)SO,R", and

—(CH,)tSO,NRR?, wherein R* and R is each and independently as defined for R’

above, andtis 0, 1,2 or 3;

25 R4 and R5 is each and independently as defined for Rl above;

as well as pharmaceutically acceptaﬁle salts of the compounds of the formula (I), and

isomers, hydrates, isoforms and prodrugs thereof.
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the sciatic nerve on which a plastic cuff (PE-60 tubing, 2nm long) was

pl aced around. The wound was then closed in two |ayers with 3-0 vicryl and
si | k suwWOees27HETERM NATI ON OF MECHANO- ALLODYNI A USI NG \ROI/$EREA208fST| NG 10
Testing was performed between 08: 00 an 6: 00h using the nethod descri bed
by Chaplan et al. (1994). Rats were pl d in Plexiglas cages on top of a
wire nmesh bottom which allowed access to the paw, and were left to

habi t uat e for 10-15 min. The area tested was the md-plantar left hind paw,
avoi di ngat h : ouched with a series of
8 Von Fr ey 21 ﬁﬂ%?ﬁg%ﬁ%lﬁﬁ?gﬁ#@ng}%r@%ﬁngmWﬁérsitnlffness (0.41, 0.69, 15
152D, 2.04, 3 63, 5.50, 8.51, and 15.14 grans; Stoelting, |11, USA) The
von Frey ahRiskie¥fed fpp! i ed from underneath the mesh floor perpend| cular to
the plantar surface with sufficient force to cause a slight buckling

agai nst the paw, and held for approximtely 6-8 seconds. A positive
response was noted if the paw was sharply w thdrawn. FLI nchi ng i medi at el y
upon renoval ofythe hair g«s al sogronsi dered .a posi t ifve response.

Ambul at i QRQl\glas 0 congi déf ethan dnbi guou%resqgnse land i n'such cases the
sti mul us 2~ TESTI NN PROTSCO 3% gSted on

post operati v'él day br  t hg'tFCA- t lleat oup and on pojf perat| ve day 7
for the Sciatic QY : .
det ermi ned usi ngzt he Op-down net hod D|xon (1980) .
with the 2.04 g hair, insthe mddle of the series. Stinmuli were always
presented in a consecutive way, whether ascending or descending. In the
absence of a paw withdrawal response to the initially selected hair, a
stronger stinulMs vygid pr esent ed; int eve|fqt16 of paw wi t hdr awal ,

I
R"®%——8—N
I
0 _

10

wherein Rs, Rg, Rm, R! I, RIZ, RB, RM, RIS, R'® and R is each and independently as
defined for R} above, and wherein the phenyl ring of éach A substituent may be optionally
and independently subétitnted at any position of the phenyl ring by 1 or 2 substituents ZI
and 22 which are each and independently selected from hydrogen, CHs, —(CH3)4CF3,

s halogen, —CONR®R’, —COOR®, —COR®, —(CH),NR®R —(CH,),CH3(CHy),SOR’,
~~(CH2),S0,R® and —(CH2),SO,NR°R” wherein R® and R’ is each and independently as

defined for RI above,andris 0, 1, or2;

Q is selected from morpholine, piperidine and pyrrolidine;

20
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t he next weaker stinmulus was chosen. Optimal threshold calculation by this
‘met hod WO 98/ 28275 '
PCT/ SEOWDS88275101 requires 6 responses in the inmedi at e RETSEITAIPSYHt t he
50% t hreshol d, and counting of these 6 jpgsponses began when the first
change in response occurred, e.g. the threshold was first crossed. In cases
where thresholds, fell outside the range of stimuli, values of 15.14
(normal sepsitivity) or 0.41 (naximally allodynic) were respectively

assi gned.R TR, 8nd Résdach agd prdapendendly splestet ifsom byritogrng abranehedesystnatght was

bul . . - . _ Amvr) dih
509 wi t ndr B e R ULy Ge S Tal St BEt Topes™h il S Gl 7 7
threshold = 10( Xf +kBéI 10,000 10 ere Xf = value of the last _von Frey hair
used (1 ofyGhatky) is Ga-Cs eyglealiarl a0 17k andt betsras having from 3 gm ptomsor t he
tt f iti / ti ; d 8 = di ff bet

Stimul i (Flbgiegiran oy kel anhO5aid where fomam} eyhatepeahpenapEly @Ry er t od
t ' ' f 9 ' t | t al.
1904, Srhaniepdibily BERBARRED b 18 2Xohsruiedl InbepdiE i b AR BF
treated 4RESRR! Ent Machb), 08 Mdoddl! SBONE°RY) £dER%, —cor®,

—(CH),NR’R*, —(CHy),CH3(CH2)pSOR R, —(CH,),S0;R’, and

~.

—(CHg)pSOZNRS, wherein R4 and R5 is each and independently as defined for R! above

andpisOQ, lor2;

10
B is selected from phenyl, naphthyl, indolyl, benzofuranyl, dihydrobenzofuranyl,
benzothiophenyl, pyrryl, furanyl, quinolinyl, isoquinolinyl, cyclohexyl, cyclohexenyl,
cyclopentyl, cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, pyrrolidinyl, and indazolinyl,

15 each optionally and independently substituted by 1 or 2 substituents independently
selected from hydrogen, CHs, CF3, halogen, —(CHp)qCONR’R*, —(CHp)NRR”,
—{(CH3)qCOR’, —(CH2)qCOR’, and —OR’,

wherein q is O or 1, and wherein R‘IL and R5 are as defined above;

20 R2 and R3 is each and independently hydrogen or methyl.

* C L M ] %*



Contr ol

threshold (g) - allodynia threshold (g) 20 ADM NI STRATI ON OF TEST

SUBSTANCE Rats were injected (subcutaneously, intraperitoneally, or orally)
Wi t h a Wwesignrsimest ance prior to von Frey testing, the tineciystomeeoso
adm ni stration of test conpound and the von Frey test vari ed dependi ng upon
the nature of the test conpound. 25 188D 98/ 28275

PCT/ SE97/ 02050 102 Definitions: The foll owm ng abbrevi ati ons have the
i ndi cat ed nmeani ngs: Ac = acetyl 5 Ar = aryl t-BOC =

tertiary-butoxycarbonyl t-Bu = tertirary-butyl Et = ethyl i Pr = isopropyl

Me = net hyl

10

15

20

3. A compound of the formula (I) according to claim 2, wherein
Ais
2
8 Z

R\

N

R

71

wherein R® and R9 are both ethyl, and where the phenyl ring optionally and independently
may be substituted at any position of the phenyl ring by 1 or 2 substituents Z1 and 22
which are each and independently selected from hydrogen, CHs, —(CH)qCF3, halogen,
—coNR®R”,—c0OR®, —COR®, —(CH),NR®R” —(CHy);CH3(CHy),SOR®,
—(CH);SO,R® and —(CHy);SO,NR®R” wherein R® and R is each and independently as

defined for Rl above andris 0, 1, or 2;

R1 is selected from hydrogen, methy), ethyl,—CHyCH=CH,, —CHj-cyclopropyl,
—CHy—aryl, or CHy—heteroaryl, the heteroaryl moieties having from 5 to 6 atoms
selected from any of C, S, N and O;

B is selected from phenyl, naphthyl, indolyl, benzofuranyl; dihydrobenzofuranyl,
benzothiophenyl, furanyl, quinolinyl, isoguinolinyl, cyclohexyl, cyclohexenyl, cyclopentyl,
cyclopentenyl, indanyl, indenyl, tetrahydronaphthyl, tetrahydroquinyl,
tetrahydroisoquinolinyl, tetrahydrofuranyl, and indazolinyl, each optionally and
independently substituted by 1 or 2 substituents independently selected from

hydrogen, CHs, CF3, halogen, —(CHz)qCONR R, —(CHy)NR’R*, —(CHy)oCOR’,
——(CHg)qC02R5, and ——ORS, wherein q is 0 or 1, and wherein R4 and R5 are as defined

above; and

R2 and R3 is each and independently hydrogen or methyl.

) O

10



Ph = phenyl Pr = propyl r.t. = roomtenperature TFA = trifluoroacetic acid
‘15 THF = tetrahydrofuran TMEDA = N, N, N , N -tetranet hyl et hyl enedi am ne
WO 98/ JWD98/28275 ] - PCT/SE97/02050 _
PCT/ SE97/ 02050 103 CLAIM5 1. A conpound of the general formula (1) [err]
Rlerr] is selected from hydrogen, a br 8#&hed or strai ght Clerr]-(err]
alkyl, derr]-Cerr] alkenyl, (err]-Cerr] cycloal kcyl, '
Cerr]-Cerr](al kyl-cycloal kyl) wherein alkyl is Cerr]-Cferr] al kyl and
cycloalkyl is CJerr]-Cferr] cycloalkyl; 10 (Jerr]-Clerr] aryl; or

het eroaryl - having from5 to 10 atons selected fromany of C, S, N and O
wher ei n yhe HeSroRa61M (D'ERYo It BB, ida,g@g be
substi tu%‘ed %%p%@qfhsubsti t%e(lr?t S irﬁfjhtegpgngdé%%al yhghéll ect egﬂgﬁr)%r)]&?rﬁy of
hydrogen, CH err], -(CHerr])[err]CF[err] hal ogen,

'\LPh E ké

0o

10

R 00 )



-CONR[err]Rerr],-COOR[err],-COR[err],-(CH err])pNRlerr]Rerr],
(m[e&_,][‘,é&gl—gerr](CH[err])pSCR[err]R[err] 15 -(CHerr])pSOerr]Rerr],
and qerr]NR[err] wherein Rlerr] and R err] pSreasiapd

i ndependently as defined for R err] above and pis 0, 1 or 2;
(derr]-Cerr] alkyl)-(Cerr]-Cerr] ar%q; or (Cerr]-(err]

al kyl ) heteroaryl, the heteroaryl noieties having fromb5 to 10 atons
selected fro ny of C, S, Nand 0, and where the aryl or heteroaryl 20
may optional | and i ndependently be substituted by 1 or 2 substituents

independeg DY of hydr@gen, CHerr], -(CHerr])qCF[err],
hal ogen, =@ONR[ € _ err], (CH[e r])qNR[err]R[err]
-(CH err])qCH er ir] R gt Rlerr], WO

98/ 28275
104 -(CHerr])gSOerr] NRerr] and -(CH errN\p
Rlerr] is each and ipdependently jas defined for R

or 2; and [err] wherein err],Rerr],Rerr], RRext],Rerr],Rerr], Rerr]
and R[err] is each ard dependently hydrogen,r eyr]-Clerr]; al kyl or

Cerr]-Cerr] al kenyl; NIR[err] and Rlerr] is edch and i ndependently hydrogen

PCT/ SE97/ 02050
repgin Rerr] and
above and g is 0, 1

or (Jerr]-Cerr] alkyl

EtZNF EtzNC

2
s Ph
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WD 98/ 28275
PCT/ SE97A089 95 wherein
Rlerr],Rerr err],Rlerr],Rlerr],Rerr],Rerr], R err]and®/¥%7p2458 each
and |ndependently as defined for R[err]quove and wherein 't he phenyl ring
of each A substituent may be optionally and i ndependently substituted at
any position of the phenyl ring by 1 or 2 substituents Zerr] and Zerr]
whi ch are each and independently sel ected gy om hydrogen, CHerr],
-(CH err])qCF[err], 5 halogen, -CONR[err]R -COOR[err],
CORerr],-(C Oerr])rNR[err]R[err] (Cﬁ& H ) ])rSCR[err]
(CWeH]MSQer]Hmw]amj(CWeH]M@& vmmeulmew]
and R[err] d o above and r is
Qﬁg droaromati c having 5 or
GaHMBSMeMed lqew]-qew]
cykloalkyl or gl ect ed fir om anyone of

hydr oaryl or héteroh
j 10 C, S, Nand O
having 5 or 6 ata'.

c or

het er ohydr oar omati c s having from5 to 10 at opgs_sel ected from any of
C, S, Nand O optionaly and i ndependentl|y ‘subst ed by 1 or 2
subsrituents i ndependent gel ected from 20 hydr CHerr],

-(CH err])tCF[err], hal ogé
-(CHerr])tNR[err]R[err],

Cn

R D



-(CHerr])tCOR[err], -(CHerr])tCOOR[err], -ORerr], -(CHerr])tSOR err],
-CH err]. tS er R[err], and -(CHerr])tSQerr]NRerr]Rerr], wherein
Rlerr] a is each and independently as defined fopceiseymzosond t is
0, 1, 2 or 3; 25 Rlerr] and Rerr] is ei$ and i ndependently as defined for -
Rl-err] above; as well as pharnmaceuti cal acceptabl e salts of the conpounds
of the formula (1), and isoners, hydrates, isoforms and prodrugs thereof.
WD 98/ 28275

PCT/ SE97/ 02050 106 2. A conpound of the formula (1) according to claim1,

wherein Ais gglected from([err] wherein
Rerr],Rerr], err] Rerr], R[err] R[err]qQ[err] Rerr], R[err] and R err]is
erein the phenyl

each and iEi' - eRyned for @I ' ghove, aped\
ring of each A s be opt? al | i gnt |y substituted
at any position ® S ng by 1 or it ue

and Z[err] which
are each and independe ed from hydr ogen [erT], :
-(CHerr])qCF[err], 15 CONR[err]Rerr], {ICOOR[ err],
-COR[err],-(CHerr])

=tr]; -(CHerr])rCHe ](CH[erry])rSOR[err]
(CHerr])rSerr]R e

]

Rl err]jand Rerr] is Cag and |ndependently as de d for Rerr] above, and
ris 0, 1, or 2 I
‘ H

o
OO

2 -

AR RO



Qis selected from norpholine, piperidine and pyrrolidine; 20 WO

98/ 28275 _ ' PCT/ SE97/ 02050 107
Rlerr], WP&s8275 and Rlerr] is each and independent |y sel RGHEEF 0P

hydr ogen, a branched or straight C[err]-é;err] al kyl, derr]-Cerr]

cycloal kyl, Cerr]-Cerr] (aIkyI-cycIoaﬁ yl) wherein alkyl is Cerr]-Cerr]
al kyl and cycloalkyl is CJerr]-Cerr] cycloalkyl; Cerr]-Cferr] aryl; and
heteroaryl having from5 to 6 atons sel ected f.on1any of C S N and O
and where t.he heteroaryl may optionallyy and 5 independently be

ts i ndependentily selected frg

h&t N

hydr ogen, EGN
-COOR[err], -COR[ ¢
-(CH err].) pNR err R
-(CHerr])pSderr]Rerr],
Rl err] is each and i ndep¢
or 2; 10 B is selected[frorh phenyl, naphthyl, indolyl{ bengofuranyl,
di hydr obenzof uranyl, bgenzotjhi ophenyl, pyrryl, furanyl [ [
i soqui nolinyl, cycl ohexyN; cycl ohexenyl, cycl opentyl,
i ndanyl , indenyl, tetrahpdronaphthyl, tetrahydroquinyl, H

t et rahydr oi soqui noli nyl, tetrahydrofuranyl, pyrrolidinyl, and indazolinyl,

EtZNCH;O EtzNZ |
0 0
. EtzN - EtzN
; F ;
| | t ¢

) O 08 DL

opent enyl ,



15 each optionally and independently substituted by 1 or 2 substituents

i ndepend sel ected from hydrogen, CHerr], CF[err], halogen,

-(CH err %rr]Rerr]. (CH[err])qNR[err]R[err}, PCT/SE97/02050 -
-(CHerr])qCOR[ err], (CH[err])qCQerr]R[ei and-OR[err], wherein qis O or
1, - and wherein R[err] and R[err] are as &%flned above; 20 R2 and R3 is
each and i ndependently hydrogen or nethyl. WO 98/ 28275

PCT/ SE97/ 02050 &8 3. A conmpound of the forméaa (I') according to claim 2,
whereln Ais [effr] wherein R[err] and R[err] fare both ethylGl and where the

phenyl ﬁ opiA ependent | y mayllpe sybstituted at any position
of the ph g p tituentgN 8, each and

i ndependently sel pgen, CHerr], CH[ err )qCFf err],

hal ogen, 10 [ et -COOR[ err] N

-CORjerr], (CH[err])rNR[ r]Ré_lrr] -(CHerr])rCHerr] CH[err])@bQ[err]
(CH[err])rSQerr]R[err 5 [err])rSOerr]NRlerr] wherein R err] ;and
Rlerr] is each and indgpendently as’defined for Rl efr] apove and r i's 0, 1,
or 2; Rerr] is selecte om hydrogen, nethyl, ethyl,-CHerr]CH=CH err],
-CH[err] cyclopropyl, 15N™-CHerr] aryl, or CHerr]-hgg€roaryl, the
het eroaryl noieties havikKg from5 to 6 atons H

Q 0 CF,
= =
(]
| | CF,
o)
N
H h
O o)
EtN
| )‘Oggcs Etle@?
= s
N N
H H

-



selected fromany of C, S, Nand O; B is selected from phenyl, naphthyl,
indolyl,vﬁfﬁéﬁ% ranyl, di hydrobenzofuranyl, benzot hi ophenyl, furanyl,
qui nol i nyl™, |s‘§uinolinyl, cycl ohexyl, cycl ohexenyl ; cycl @CFISEST/)2080
cycl opentenyl, indanyl, indenyl, tetrahﬁggonaphthyl, t et r ahydr oqui nyl ,

t et r ahydroi soqui nolinyl, tetrahydrofura , and indazolinyl, each
optionally and independently substituted by 1 or 2 substituents

i ndependently sgl ected from hydrogen, CHerr], CFerr], hal ogen,

-(CH err])gCONRJjerr] Rlerr], --(CHerr])gNRerrfRerr] -(CHerr])gCOR[err],

_(CH[err]Zéqu R ], and<~OR egMd . Whereig g s 0 or 1, and wherein
Rlerr] and@lerr] ﬁre : iy 25 abovEiN ‘ ' i
ydrg

and i ndependently gy hyl . WO 98/ 2§
PCT/ SE97/ 02050 109 4F A~sefipdund of the formul a
whi ch conmpound is any of lerr] WQ 98/ 28275
PCT/ SE97/ 02050 ' '
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110 [err] WD 98/ 28275

PCT/ SE97/.02050 111 [err] WD 98/ 28275 . - .
PCT/ SE97/028%#P2192 [err]. WD 98/ 28275 . PCT/SES7/02050
PCT/ SE97/ 02050 113 [err]

116
9] o 0
O, YO0
, CH, '
. ~ OMe :
N~
H N
O 0 |
HACUOURAOYeE
CHO
| |
N N
H H
“OLD 0Ly
N N
s H H
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WO 98/ 28275

PCT/ SE9Q 74 rr] 114 WO 98/ 28275 PCT/ SE97/ 02050 115 [err] WO
05/ baoan W 992k2b S . PCT/SE97/02050
PCT/ SE97/ 02050 116 [err] H -

| H F

NS SRS I
vzf“ eV

e



WD 98/ 28275
PCT/ SE97/ 02050 117 [err] WD 98/ 28275

PCT/ SEQ7M288382T%rr] 118 WD 98/ 28275 < PCT/SE97/02050

PCT/ SE97/ 02050 119 [err] 6. A corrpoulrf_gq accor d| ng to any of the preceding
clainms, in formof its 10 hydr och I de, sulfate, tartrate or citrate-
salts. 7. A conpound according to any of clains 1-6 for use in therapy.
8. A corrpound acclqrdl ng to claim 7 vvherel n the therapy is pain
managemnent . 3
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9. A conmpound according to claim7, wherein the therapy is directed
towar ds . gast roi ntestinal disorders. WD 98/ 28275

PCT/SEQf%S?@@ 827820 10. A conpound aCdording to clain17,Pﬁﬁ@F%wwmﬁhe
therapy is directed towards spinal injuit A conpound according
to claim7, wherein the therapy is dire ed to dlsorders of the synpathetic
nervous system 12. Use of a conpound according to formula (1) of claim1l
for the manufacture of a medicanent for use in the treatment of pain. 10
13. Use of a conpound according to formula (I) of clkpim1 for the

manuf acture of a megicanent forFuse in the treatnent q intgstina

di sorders.  14. 0. UsQ of .a conpaoynd accordi ng of claim 1 for
t he manuf actdre ay _ i canent  for
spinal injuries. d5. ‘ ‘ according to any

characterised in that !ISO opically | abelled. 20 16.
conpound according to claiml5 as a diagnostic agent.

» and

5. A compound according to claim 1, which is selected from

N N
il
NH, and OH
6. - A compound according to any of the preceding claims, in form of its
10 hydrochloride, sulfate, tartrate or citrate salts.
7. A compound according to any of claims 1-6 for use in therapy.
‘8. A compound according to claim 7, wherein the therapy is pain management.
15
9. A compound according to claim 7, wherein the therapy is directed towards
gastrointestinal disorders.

RO 00 T



17. An isotopically |abelled conpound of the formula (1) of claim1. 18.
A di agnostic agent conprising a conpound of the formula (I) of claiml1. 25
19. A paosesrzazaut i cal conposition conprising a conpound pérsheyzesonul a (1)
according to claim1l as an active ingredient, together with a

pharmacol ogi cal | y and pharmaceutically 42@eptable carrier. WD 98/ 28275
PCT/ SE97/ 02050 121 20. A process for the preparation of a conpound of the
formula (1) according to claim1, whereby a) a ketone of the forrmula (1)
wherein R err],Rerr] and R err] areas defined in fornmula (1) of claim1,
and X is a leaving group, is reacted with an organonetal lic reagent of the

formula (jih or ] e cRigAd £tha%h ) ; | (k) of
claim1l, a%)d Mplﬁ ga%&rﬁrféltﬁgfwg%lgé?canﬂ \’/\Hg?%? nt he&%; algtaﬁgérf&li Is‘%%ﬁ%h’%h y
performed in thgugégsence of a solvent, giving a conpound of the fornula
(h) 15

s 11. A compound according to claim 7, wherein the therapy is directed to disorders of

the sympathetic nervous system.

12.  Use of a compound according to formula (I) of claim 1 for the manufacture of a
medicament for use in the treatment of pain.
10
13.  Use of a compound according to formula (I) of claim 1 for the manufacture of a

medicament for use in the treatment of gastrointestinal disorders.

14.  Use of a compound according to formula (I) of claim 1 for the manufacture of a

s medicament for use in the treatment of spinal injuries.

15. A compound according to any of claim 1-7, further characterised in that it is

isotopically labelled.
20 16.  Use of a compound according to claim 15 as a diagnostic agent.
17.  An isgtopically labelled compound of the formula (I) of claim 1.
18. A diagnostic agent comprising a compound of the formula (I) of claim 1.
..-1 9. A pharmaceutical composition comprising a compound of the formula (I)

according to claim 1 as an active ingredient, together with a pharmacologically and

pharmaceutically acceptable carrier.

A



[err] wherein A, B, Rerr], Rerr] and Rlerr] are as defined |n formula (1)

of claim1, and V\/nerel n R[err] al so may be tert-butoxycarbonyl. WO
98/ 28275W0 98/28275 : IPCTIMWO@Q%O 122

b). the conpound of the formula (h) is dg}gﬁdrat ed, giving a conpound of the
formula (1) of claiml1l. 5 21. A conp d of the fornula [err] 10
wherein A, B, R err] and Rlerr] are as defined in formula (1) of claiml.
22. A conpound of the formula (h) accordi ng to step a) of claim 20,

wher ei n 1?0}31 'r%%l%z%s?rf&%th ?erpgfaﬁgﬁk?ﬁré aﬁfr}% grﬁfu?a &Pﬁ&o?{ﬂnf&ohéwngr oup,

and Zferr err e-as I ne
1, whereby

a) a ketone of the formula (1)

o) X

M

wherein R', R and R are as defined in formula (I) of claim 1, and X is a leaving

group, is reacted with an organometallic reagent of the formula (j) or (k)

A
~ . B
) or ~
. M G v ®
wherein A and B are as defined in formula (I) of claim 1, and M is a metal group;
and wherein the reaction is optionally performed in the presence of a solvent, giving a
compound of the formula (h) |

15
A B

OH

RE Ra (h )

R'
wherein A, B, RI, R2 and R3 are as defined in formula (I) of claim 1, and wherein R1

(I

also may be tert-butoxycarbonyl.;



‘WO 98/ 28275

PCT/ SE97/ 02050 123 23. A conpound according to claim 22, which conpound
is any owdqQesrsprs WO 98/ 28275 - - PCT/SE97/02050 '
PCT/ SE97/ 02050 124 [err] 24. A nethod fgi the treatnment of pain, whereby an
effective anount of a conpound of the f ful a (1) according to claim1l is
adm nistered to a subject in need of pain managenent. 10 25. A nethod for
the treatnment of gastrointestinal disorders, whereby an effective anount of
a conmpound of the fornmula (1) according to claiml, is admnistered to a
subj ect suffering fromsaid gastrointestinal disorder. 15 26. A nethod for
the treatmgn LABbS the Fethiu@S(h vmen?aman Bhfgestdinpuadon e fofmaa hmpound
of the fopnu%g%%@gaccordi ng to (cl)ai ml, is gdmgr?i;stlglf)ed to a subject
suffering fraainsdi d spinal injury.

21 A compound of the formula

A B

OH

10 \;vherein A, B, R2 and R3 are as defined in formula (I) of claim I.

22. A compound of the formula (h) according to step a) of claim 20, wherein

1s Alis
8 0]
R\ yia
N
“Rs
7!

wherein R8 and R9 are both an ethyl group, and Z1 andd 22 are as defined in claim 1.

e



WO 98/28275 PCT/SE97/02050

123
23. A compound according to claim“22, which compound is any of
O ' O
Me
QU0 00T
) )
Boc Boc
5
O
F
O
HO
I
Boc
0 -0
| cl
QO C
HO HO .
~ Boc A
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OMe
HO

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

of the formula (I) according to claim 1 is administered to a subject in need of pain

management.

10
25. 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.

15
26. 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.
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