;e3e[ XX x vy r 6F T *U=19 J U12002 -1 CHEMXI NE RECEPTOR ANTAGONI STS
AND METHODS OF USE THEREFOR ' *cooooa* BACKGROUND OF The | nvention
Chenpattractant cytonirnes or chenokines are a famly of proinflamuatory
medi ators that pronote recruitnment and activatier. of nultiple |ineages of
| eukocytes and | ynphacytes. They can be rel eased by many kinds of tissue
cells after activation. Continuous release of chenokines at sitepggh

i nfl anmati on nmedi ates the ongoing mgration of effector cells. i #ngc
i nfl ammati on. The chenoki nes characteni.zed to date are related in primry

structure. They share four conserved cysteines, which formdis 1 “mmmmm
Based upon this conserved cysteine notif, the famly is divide H\“ “‘\
mai n branches, designated as the G X-C chenokines (a-chenokines), apgedkhe

C- C chenoki nes ((3-chenpkines), in which the first two conserved cysteines

CEEN i e w1

The G X-C chenoki nes ANB| MBEHADRURBEeUSBf TBBREBROR chenpat t r act
activators of neutrophils_, such as interleukin 8 (1L-8), PF4 and *Gooooz*
neutrophil -activating peptide-2 (NAP-2). The C C chenokines include RANTES
(Eegul at ed onBACKGRAURDNOFNDKBREINTEEXYpONSsed and Secreted), the macrophage

inflammatory proteins la and lei (MP-Ta and MP-1(3), eotaxin agd hgman
monocyt e chenot act FEEPPBEEFASTECS FMEPFiPeﬁCPFZFhRéP&Q??SmﬁFEhah 38> béen

CharaCteriZedoQSDEBﬁﬂPQEEmBQSEQnE§d§Eg%%gtEﬁﬁﬁﬁﬁgagét€D9@€¥h§EmQﬁt and

| ynphocyt es hut do not appear fto-be -2 chenoattractants

for neutrophi FS-ivAkABRI AEsTusnéRlas I RAREESSand MePkpaythgvendeen

el uding respThREeyERdeTBey U E R e R B Oy RSB Rl o TR

chenoki ne receptors are-nenbers of a superfamly of G protei n-coupl ed

receptors (Gpeﬂﬂlﬁhpéﬁeghépélvatlon. Continuous” release of chemokines at
sites of inflammation mediates the ongoing migration of
effector cells in chronic inflammation. The chemokines
characterized to date are related in primary structure.
They share four conserved cysteines, which form disulfide
bonds. Based upon this conserved cysteine motif, the family
is divided into two main branches, designated as the C-X-C
chemokines (o-chemokines), and the C-C chemckines
(B-chemokines), 1in whic% the first «two cons;f;ed cysteines
are separated by an intervening residue, or adjacent
;e%pectively (Baggiolini, M. and Dahinden, C. A.,
Immunology Today, 15:127-133 (1994)).

The C-X-C chemokines include a number of potent
chemocattractants and activators of neutrophils, such as
interleukin 8 (IL-8), PF4 and neutroph%l-activating )
peptide-2 (NAP-2). The C-C chemokines include RANTES
(Regﬁlated on Activation, Normal T Expressed and
Secreted), the macrophage inflammatory proteins la and 1B
(MIP-1a and MIP-1f), eotaxin and human monocyte chemotactic
proteins 1-3 (MCP-1, MCP-2, MCP-3), which havélbeen

characterized as chemoattractants and activaters of

monocytes or lymphocytes but do not appear to-be



structural features that reflect a common nmechani smof action of signal
transduction (Gerard, C. and Gerard, N P., Annu Rev. Immunol., 12:775-80B
(1994); Cerard, C. and Gerard, N. P., Curr. Opin. Inmunol., 6:140-145
(1994)). Conserved features include seven hydrophobic domai ns spanng ngL 200e
pl asma nenbrane, which are connected by hydrophilic extracellular and
intracellular |loops. The majority of the primry sequence honol ogy occurs
in the hydrophobic transnmenbrane regions with the hydrophilic regions being
nore diverse. The first receptor fox-gthe C C chenokines that was cl oned and
expressed binds the --. chenokines MP-l1a and RANTES. Accordingly, this

M P-1 a/ RANTES receptor was designated, C C chenpki ne receptor 1 (al so
ref er r ed“REMGRLEERC ANKEof @Y ReULEPPR}lS. (hemokines 5 seh (A%993): Horuk, R
et al., MPhs 1&594@11%%@6ha@=896ée§aﬁn%ﬂiééte§tix@'a wide Rdngdbs,

| 77:1421-1427 (1993)). Three receptors have been characterized which bind
and/ or shygman aauresppdsehronRANTES! aERzonE il Ese3se$ neuAiRE si gnal i ng of

ved 1 65 sEeEEREas S AR, | FEE Eh BRI Ch PO RANTES, M P 1 &, and
MCP- 1 (Paneordetsal ., J. Biol. Chem, 270:19495(1995)), and CCR5 bi nds

chenoki nes including MP-la~, RANTES, and M P-lei (Sanson, et-al., Biochem
35: 3362-3367he ghemgking yeoeptaors13y6) Nemparg el & SURRERFTALY i ¢

chenoki ngef gr vatheLy gelLcbyPsss iBBERI P9 SDNOCYEES, €osinophils,
and a subset % T-cel {:s‘.lgq‘ﬁe recs:p%gseg é)? (Itzﬁgse %chl?i?f erent cells may not all
be nedi ated by the sanme receptor, and it is possible that the receptors

CCR1, CGRAranheRY ewturehdhaonme fdelctcta vdiomnonn meehemiiegm oifst ri buti on and
functi on between_| eukocyte t S, .as al rea been sho f or _CCR3
Pornt b e eigh B | SRS | Ceanditie Bl IRl R L B

di r ect edamh@r@éi ONTREUABNOC YIRS BE 08 NErsYY ;PeRHaaid, o .0fand rcul ating

T-cells (Schall, T. et al., Nature, 34%; 669-71 (1990) suggests this
chenoki rfeczaiR i tN- rRcepfo¥s) QR plTAPURQ-it i6cdA0rdi4d (3 98hr dni ¢
infla I i e r ri.zed by
destr%%g?%iéfffﬁte%f% Cf‘I"K%:le S s%ln %m%§?§$$ng%§%h§t al ., Chem cal
Abst r actspafahi193, tiN9 . p Basmid stenditando. wiEE3D 3fre( toddectedidstlyoses benzo[ b] [

1, 8~napht hyri di ne. deri vati ves havi ng, t.he formyl a: CHCH2CN2 RSB R\NNR
The dr cariEPRER i iRy T TR A o et ar s T o e
ant i ChO'&xé‘%:Pi?t ch# Vﬂ:ﬁé/-%@nalr}ﬁ% dl IRy A RE/UNY paRh&ene

derivatives of Fornul as hand I'V: ~Rs RA 1 NNRs R~ R-_~.11V The
di scl osely@epperite BFRNSERIGHIANE RASL Ang aHithe tihehiyidbarilisr cosi s

Dot et AL AL, SRt e AtV i IR Gl corChEl el

Azat hi axcmthahnineerthat i wvas ¢hatecharsl tdwpreamand dinds the’
chemokines MIP-la and RANTES. Accordingly, this
MIP-1a/RANTES receptor was designated C-C chemokine
receptor 1 (also referred to as CCR-1; Neote, K., et al.,
Cell, 72:415-425 (1993); Horuk, R. et @1., WO 94/11504, May
26, 1994; Gao, J.-1. et al., J. Exp. Med., 177:1421-1427
(1993)) . &hree receptors have geen characterized wgich
bind and/or signal in response to RANTES: CCR3 mediates
binding and signaling of chemokines including eotaxin,
RANTES, and MCP-3 (Ponath et al., J. Exp. Med., 183:2437
(1996)), CCR4 binds chemokines including RANTES, MIP-1la,
and MCP-1 (Power, et al., J. Biol. Chem., 270:19495
(1995)), and CCRS binds chemokimes including MIP-loar
RANTES, and MIP-1B (Samson, et’.al., Biochem. 35: 3362-3367



1 9J UL 2002 -4 The discl osed conpouuds are taught to be tranquilizers.
DD 80449 di scl oses 1-aza-10, 11-di hydr o-5H di ben20-[ b, e] - a2epi ne derivatives
of Formula |: CHHA R R2 | The disclosed conpounds are taught to have
anti depressant activity. Nakatushi et al., Chemi cal Absaracts Vol 891 Nﬁlg
5, Abstract No. 25566z (1974), disclose pipetidine derivatives thalt égln n
a di benxo tricychc noiety and have the fornmula: OH CHZ-N ~~CFs X The
conpounds are said to be antiinflanmmtory agents. GB 1, 330,966 di scl oses
N-substituted piperidine conpounds thai- contain a dibenzo tricyclic noiety
having the fornmula: ~N .CHZ - _~N., R 1 9J UL 2002 -4a The

di scl osed conpounds arc taught to have reserpine potentiating activity and
to be usefupSpsychoRANPES agemtchdmytddieic rasmukineoff e i M@xiedy a,

psychoneur gsi s, . mani c- depr e RS ch03|s and the i ke DaV| et al
Journal ofPfMERHL F\&Pef:heg?gf‘r‘éﬂ' ]'thfﬁdseaé'1 t&hpounds sai d
to have apabgeei 6ragtexily. Gﬁtﬁélpfé%s?eslcbf ]ta're]éb Nk flefrdrit Tllls 1

contain a dibenzo tricyclic nmoiety and have the fornmula: -CBNs -Z N Cl1
(Chz) 2 WhBREi ROE R$1CPE UEBERHS] IO WRHS¥re GqERtor, and it is

possible that the receptors CCR1, CCR4 and CCR5 will show

some selectivity in receptor distribution and function
between leukocyte types, as has already been shown for CCR3
(Ponath et al.). In particular, the ability of RANTES to
induce the directed migration of monocytes and a memory
population of circulating T-cells (Schall, T. et al.,
Nature, 347:669-71 (1990)) suggests this chemokine and its
receptor(s) may play a critical role in chronic
inflammatory diseases, since these diseases are
characterized by destructive infiltrates of T cells and

monocytes.

Ebisawa ez al., Chemical Abstracts Vol 93, No. 9, Abstract No. 186323f (1980),
discloses benzo[b][1,8]naphthyridine derivatives having the formula:

- PEp—

CHCH,CHoNRZR®
7~ AN
Mo A g

N N

R1

The disclosed compounds are taught 10 have antireserpine and anticholinergic activity.
GB 1,003,292 discloses 4-azathiaxanthene derivatives of Formulas Fand IV:

S OH
R R
NI x 2 I‘;
\R-
/ ]
R7 Rﬁ RI -—_ R3 l-v

The disclosed compounds are taught to have-histamine-inhibiting, narcosis gptenuatmg and
sedative activity. -

Tsujikawa er al., Chemical Abstracis-Vol 77, No. 25, Abstract No. 164662h (1972),
disclose Azathiaxanthene derivatives that have the formula:



DE 191%$739 di scl oses conpounds that contain a- dibenzo tricyclic noiety

having the formula: R tiC-A~-N~R 2 / ~ ~ R __ X The di scl osed conpounds are
taught to have psycotherapeutic activity. CH 421138 di scl oses conpounds
that contain a dibenzo tricyclic noiety having the fornmula: R3 ~N R2 1

9 J Ul 2002 -4b Many existing drugs have been devel oped as antagqqy§U§ﬂmﬁ
the receptors for biogenic am nes, for exanple, as antagonists of the
dopam ne and hi stam ne receptors. No successful antagonists have yet been
devel oped to the C- C chenokine recepters and their |igands, including
RANTES _ receptors for the |larger proteins such.as chenoki nes and Cha.

Smal | nol ecul e ant agoni st s of the interaction between and MP-la, would
prOV|de conmpounds usef ul g harnful inflamratory processes
"triggered" by receptor [[i intpractfon, as well as valuable tools for
the investigation of red i id i nj,eracti ons. SUMVARY OF THE | NVENTI ON
It has now been foundg s i ¢%nmal | organic nol ecul es are

ant agoni sts of chenoki ne receptdr function and can inhibit |eukocyte
activation and/or recruitment. MAh(@M)agoni st of chenpki ne receptor function
is a nolecule which can inhibit the binding-and/or activation o one or nore

chenokjpefiscldses cotpthdsafe GRETRKbAREnqullArsaSs RANTES, . s WD 991 37651 -5
DD 80449 discloses 1-aza-10,11-dihydro-5H-dibenzo-[b,e]-azepine derivatives of
Formula [:

CH-B-A

/ I
R, R,
The disclosed compounds are taught to have anndepressant acrivity.
Nakanishi er al., Chemical Abstracts Vol 81, No. 5, Abstract No. 25566z (1974),
disclose piperidine derivatives that contain a dibenzo tricyclic moiety and have the formnla;

The compounds are said to be antiinflammatory ageats.
GB 1,330,966 discloses N-substituted piperidine compounds that contain a dibenzo
tricyclic moiery having the formula:

, //_\Z ,

I"



P~~~9~~d~~~02 M P-la, MCP-2, MCP-3 and MCP-4 to one or nore chenokine -
receptors on | eukocytes and/or other cell types. As a consequence,
processes and cel |l ul ar responses nedi ated by ' chenoki ne receptors can be
inhibited with these small 5 organic nol ecul es. Based on this dﬁgqﬁmqm¢, a
met hod of treating a di sease associated with aberrant |eukocyte ment
and/or activation is disclosed as well as a nethod of treating a di sease
medi at ed by chenoki ne receptor function. The nmethod conprises adm nistering
to a subject 10 in need an effective4anount of a conpound or snall organic
nol ecul e which is an antagoni st of chenokine receptor , function. Conpounds
or small organic nol ecul es which have been identified as antagoni sts of
chenoThedisclessixompoimdroare taughlrto haveresaping poiendasingiactinigy aidtode gsefuland can be
15 uspshchetogidagenesfof thetireamment ofischizdplraniapsythometrosisf mage-depressivepr event i ng
a disgg@ﬁoﬁ§ﬁﬁnhaugd wi th aberrant |eukocyte recruitnent and/or activation
The invent pRpiseh 30 16ihatlof Mddicihd) ChendlyaDesh 708331 9967 Sdisidékes Bahpoundgani c
mol ecy; e aaagegie‘aédwfft CRpalindd RYE 2L A 1915 T80 135RAG Aliensyl (h 20
el ;

?2§[L§§§§%§§E%gﬁ?§§q %‘%%‘[& 5. an /[ or "activation. i nvention al so

Osi'tions conprising one or nore of the
conpounds or small organi c nol ecul es Vﬂ:é'{; have been identified herein as
ant agoni sts of chenoki ne function d i tabl e pharnmaceutical 25 carrier.
The invention further relates to npounds whi ch can-be used to treat
an individual with a di sease assgciatgd with aberrant | eukocyte recruitnent
and/ or activation and net hods fomdh pr epar ati on. 19 JUu 2002 W
99137651 -6 BRI EF DESCRI PTI gy &y, THE DRAW NGS PCT/ US99/ 01266 Figure 1 is a
schemati c showi ng the prepar { =af the conpounds represented by
Structural Formula (1)._.Fig & schematic show ng the preparation of
the 5 conpounds repr g€ nd (VI-b). Figure 3 is a schematic
showi ng the preparati mpdunds represented by Structural Formula

(1)

wherein Z is OH, OCOC,H;, CO,C,H; or CONH,.
DE 1918739 discloses compounds that contain a dibenzo tricyclic moiety having the
formula:

Ry

The disclosed compounds are taught to have psycothaap;utic aCti_vity.. _ .
CH 421138 discloses compounds that contain a dibenzo tricyclic moiety having the

formula:

i"



Figure_4 is a schematic showi ng the preparation of the conpounds
represented by Structural Formula (1), wherein Z 10 is represented by
Structural Formula (I111) and wherein Ring A and/or Ring Bin Zis
substituted with R. Figure 5 is a schematic showi ng the prepardt§ dul @02t he
conpounds represented by Structural Forrmula (1), wherein Z is represented
by Structural Forrmula (l111) and wherein Ring 15 A and/or Rng Bin Zis
substituted with - (O "- (CHz) ~-COORZ, - (O "- (CHz) ~-OC (O Rz, - (O
v ,a- (CHz) t-C (O -NRzIRzz or - (Or4p= (CHz) t-NHC (O O Rzo. Figures

6A- 6Z show the structures of exenplary conpounds of the present invention.
20 Figure 7 shows the preparation of conpounds represented by Structural
Formula (1), where in Z is represented by Structural Formulas (II11) and
wher ei n Ri ndlaRYoreX{istd g idyugs hagighdeerudeyedicrrdras. apERSCNEStSESCRI PTI ON

OF THE | j i rel S | I ol ecul e
Compoundit i Ssebthls e BlodehiE dnliidst 2hes ebdnp T, 4 T &
pr ef er r echtergmodistentof tthe siopkmimns and dictepdnedseaeptantsagomMost s of

chenoki ne rece r functian. 191J 2002 WD_991 37651  PCTNS99/ 01266
Accor di ﬁ@%ﬁesﬁ%@egﬁgﬁnl@&s’l Eﬂaé’re ryégp%’r??@s%ﬁgﬁilgpg 5y ‘thehe bi ndi ng of a
chenpki RedeptrL R MheCanrdRrd Pdtdied Guetuged chlemdka Y @thd i N whol e or
in part), including | eukocyte mgration, integrin activation, transient 5

i ncreasé$an e ldomedmavds gatemanistac ol fhar interachiarumgtegsl, and/ or
granul e c;]-gﬂd 4 Sncd¥i Y YU TR %[n\éi Pl Qli§ankile i ‘&tﬁﬂx}di‘}g;e% relates

to a net treatnent, "1 ncl udi ng prophylactic an era
treat rerargl MIfP-dodi sendel geoodidet ecbmpicuimdabeisedinfl |Ifeuk doytiditderaui t nent

and/ or activatiaon ar nedi ated by chenokines or chenokine receptor function,
[ ncl udi HETHn o AT Y R SG1eTor & *ORBFAG er PECiSEGPERB pr esence of

RANTES, Mm@, id¥dtabt iMeh- 3saR1ar MCR-A ua@aeoieiole Edzeldrs nmonocytes 15
and/ or eosinophils, including but not linmted to diseases such as arthritis

(e. g., FREFRESSitden af iInGCePtoaHaged dme§iractiong i oscl erosi s,

i schem a/reperfusion injury, diabetes nellitus (e.-g., type 1 diabetes
mellitus), psoriasis, multiple sclerosis, inflamatory bowel diseases 20
such as SUMMARY IGEe THR iINVENITI®ONCr ohn' s di sease, rejection of transpl anted

organs and tj Sj’ijes\}g'fﬁs’ a;,ute | l.ograft .rejection \ hroni ¢ .al | ograft
rejection), fgrr 35 JEPS i Ho s - R &IRES °fs SHiy JiTee i ast hma.
Q her dingSiasas] 5 0fd Arthgiirils A I AHenRUKRC Hee R @i furRiti cand/ or
and can inhibit leukbcyte activation and/or recruitment.
An antagonist of chemokine receptor function is a molecule
which can inhibit the binding and/or activation of one or

more chemokines, including C-C chemokines such as RANTES,



I At AT TERST TR = TOETE I T S T s ymmapaesespnes T TT T o

TRt R R Y O T EeeaTy .

25 activation which can be treated (including prophylactic treatnments) with
the nmet hods disclosed herein are inflammatory di seases associated with
Human ' | nmunodeficiency Virus (H'V) infection, e.g., AIDS - assqcjate
encephal i ti S¥OAYERSY el at ed macul opapul a-r skin 1 9 J UL 2@@gﬂgkigﬂk k51
_g_ PCT/US99101266 eruption, AIDS related interstitial pneunonia, AlDS

rel ated enteropathy, AIDS related periportal hepatic inflammtion and Al DS
rel ated gl onerul o nephritis. The nethod conprises adm nistering to the

subj ect in need of treatnment an 5 effective amount of a conpound (i.e., one
or nore conpounds) which inhibits chenokine receptor function, inhibits the
bi ndi ng of a chenokine to | eukocytes and/or other cell types, and/or which

inhibits | eukocyte mgration_to, .apdlor activation at, sites, of
inflannatkéﬁfgfm *ﬁgtgnv&ﬁgranapﬁrBﬂgf4rgPaP8§ £ Wﬁfﬁoﬁbeﬂpkéﬁﬁagopizing a
chenpki ne reeepRbek, ofUtBuRSHERL, ahl/arMBERBL €€MPr t§HRg . adisngstering to
the mammal a conpound as descri bed herein. According to the nethod,

chenoki necpgearenceheREPERSSeE5 2a/dFER L BéBF vEEFDANEE SpMeSiatranBilt or y
cells beaEh@%o&?ﬁngﬁﬁngBEsc@%ﬁnﬁEnﬁﬁhﬁﬁthS h?@%géh@ge yged herein,

"pro-inflammtory cé rncl udes but 1s not [1m to | eukocytes, since
chenokbneotrgaeptomsleanlke .expacssednonhashdisceleryypasmeshod ag neur ons
and epithelial .cells. .20 Wil e not mﬁﬁhrﬁg to,_be boung bé a&& parti cul ar
theory or AE&HARPsM I ECRSeHESEEFeA el 1L BnpBERERRE! tEHEC 6Nt i on are
ant agoni stgcehithenehanalibie aceaeRtebnCeBlaiaRlokhat akhqeaneudtsi @ benefits
derived fromthe nethod of the invention are the result of antagoni sm of

CCR1> 25 fhefdcdorf FHEstinke andilsedsgnieddrpednby ehempkingy &SCEPRo&an be

o, 0, RIS Sl GRUGLI) Raytl BaGEL LS MR AR S R O
wel |l as the sped kincefdedittivenamoeditt ef abewvepound or small organic
molecule which is an antagonist of chemokine receptor
function. Compounds or small organic molecules which have
been identified as antagonists of chemokine receptor
function are discussed in detail hereinbelow, and can be
15 used for the manufacture of a medicament for treating or
for preventing a disease associated with aberrant leukocyte
recruitment and/or activation. The invention also relates
to the disclosed compounds amd small organic molecules for
use in treating or preventing a disease associated with
20 aberrant leukocyte recruitment and/or activation. The
invention also includes pharmaceutical compositions
comprising one or more of the compounds or small organic
molecules which have been identified herein as antagonists
of chemok&ne function and a su}table pharmaceuticgi
25 carrier. The invention further relates to novel compounds
which can-be used to treat an individual with a disease
. associated with aberrant leukocyte recruitment and/or

activation and methods for their preparation.



WO 99137651 _g_ 19 JUL 2002 PCT/US99/01266 In one enbodi nent, the JUL 2002
ant agoni st of chenoki ne receptor function is represented by Struc? PSI
Formula (I): Z (C-Jdrt-- NM(lI) 5 and physiologically acceptable salts

t hereof . Zwio9a765ycl oal kyl or non-aromatic heterocyclic ringcguseswibéssed to
one, two or nore aromatic rings, wherein each ring in Z is independently
substituted or unsubstituted. 10 n is an integer, such as an integer from
one to about four. Preferably, n is one, two or three. Mdre preferably n is
two. In alternative enbodi nents, other aliphatic or aromatic spacer groups
(L) can be enployed for (~,H) ~-8is >NR or >CRR~. Mis preferably >C
(OH) R2 . 15 Rl is -H, -OH -N3, a halogen, an aliphatic group,

-O (aliphatic group), -O (substituted aliphatic group), -SH, -S-(aliphatic
group), BEEEB(REICRIRTION|OHHEHE PRAWINGS -OC(O) - (aliphatic gr oup) ,

-0 C(O-(substituted aliphat.c oup ) hat | oup)

-C(O O (subs 1M Bd aty %a??%e oh%)gho‘fﬁii h%:l\F’ 8 E@‘%‘ P HI??R or
can be a-&my@hedd ﬁ@;ﬁ&é@ﬁmmy rwcm@mmpnmi»mméndmn adj acent carbon
atomin the ring which contains M R=is preferably -Hor -OH r ~ s ~-
a ~ 7002 WO BEes2 i3 (R PETR ROy D 1980 FBT | SheHpreppraghoncyf EReup, a

substd t ALY, A\@%‘{q.[ gngg@t $19LPUP, a substituted aliphatic

groupé, auérf?r%ornsfﬁglL oup, a su Stltlﬁé ari()matlgg group, a benzyl group, a

substitut ed bognzye 3yrosipa acmmmataxgnalnmmﬁgh'eherpryphratgonupfotha

substituted non:aromati c heter.ocy I|c aroup. ﬂerably an aromatic
f %F ra Formu a (

group orCARUFATST t LRREF S UNE

Figure_4 is a schematic showing the preparation of the

compounds represented by Structural Formula (I), wherein Z
10 is represented by Structural Formula (III) and wherein Ring
A and/or Ring B in Z is substituted with R.

Figure 5 is a schematic showing the preparation of the
compounds represented by Structural Formula (I), wherein Z
is represented by Structural Formula (III) and wherein Ring

15 A and/or Ring B in Z is substituted with
- (0) .- (CH,) ,~COOR?*°, - (0),- (CH,).-0OC(0) R?*°,
- (0) ,- (CH,) .,-C(0) -NR*'R** or ~-(0O),- (CH,) ,-NHC(0) 0-R*°.

Figurés 6A-62Z show the structures of exemplary
compounds of the present invention.

20 Figure 7 shows the preparation of compounds
represented by Structural Formula (I), where in Z is
represented by Structural Formulas (III) and wherein Ring A
or Ring B in Z is substituted with R*°. _
DETAILED DESCRIPTICON OF THE INVENTION

25 The present invention relates to small molecule
compounds which are modulators of chemokine receptor
function. 1In a preferred embodiment, the small molecule

compounds are antagonists of chemokine receptor function.

- -



R, Ra, R and R are independently -H, an acyl group, a substitut ﬁgnﬁﬁy@l
group, an aliphatic group, a substituted 10 aliphatic group, an a

group, a substituted aromatic group, a benzyl group, a substituted benzyl
group, a nueOWr3Gesmti c heterocyclic group or a substituted nparak®RbC
heterocyclic group. RL and R, R and R4, or RS and R6 taken together with
15 the atomto which they are bonded, can alternatively forma substituted
or unsubstituted non-aromatic carbocyclic or heterocyclic ring. In

enbodi nents where Mice' >CRIR2 ar_lg Rl is a coval ent bond between the
carbon atomat M and an adjacent cdarbon 20 atomin the ring which contains
M the antagonist of chenoki ne function can be represented by Structural
Formul a é ..(C-~-N,CR (la) 25 Z, and R2 are as described in

Structur FCPSFiﬁﬂEAY(leCGtSSQS °F Felli‘ §T) TeSPOR56S B985 - 11

RCT/ U.5991c9e2@§na@n§n%fp%efc%léh@qha@b%l @erfteceétb% 2abl beyehhg Hikea@ system
conpr|S|ng two carbocyclic aromatic groups fused to a six, seven or eight

menber ed (¢pchcakpl prevensed.o ia W@@lér@WB@McPﬁéﬁénoeﬁcﬂU@lPeng In one
exanpl e, represent.ed b tr ural I L) s 0O (I'l) The
phenyl lﬁbll’s(ocn’tgtrug &t aLIC> o)ré'rrrﬁlegt‘é? a%tllgr%elmé (: )ns " and "B", are
referlsed iherkeseisn ias thel npr&entrdt’] Iamn@fB mtrres:pa(ml\aei ¥rekhe centr al
ring, Iabeled with a "C', |s referre ) "Rln% C' an can be, for
exanpl e, C31E5U8 ¥ Casdven2pf/eFgAT2RE eF@ eRS6R- & ol'?ﬁf’llé LAFBREQEY ¢ ri ng

(e. 9., @et¥ghohgptane or cyclooctane ring) or a nonaromatic heterocyclic
ring. When Ring Cis a non-aromatic heterocyclic ring, it can contain one
or two het er Gaeornmventh cas fhinthegerelayiefutor meryed ofhen Z is

represemﬁ:reatment including prophylactic and therapeutic

10 treatments, of a disease associated with aberrant leukocyte
recruitment and/or activation or mediated by chemokines or
chemckine receptor function, including chronic inflammatory
disorders characterized by the presence of RANTES, MIP-1lq,
MCP-2, MCP-3 and/or MCP-4 responsive T cells, monocytes

15 and/or eosinophils, including but not limited to diseases
such as arthritis (e.g., rheumatoid arthritis),
atherosclerosis, arteriosclerosis, ischemia/reperfusion
injury, diabetes mellitus (e.g., type 1 diabetes mellitus),
psoriasis, multiple sclerosis, inflammatory bowel diseases

20 such as ulcerative colitis and Crohn’s disease, rejection
of transplanted organs and tissues (i.e., acute allograft
rejection, chronic allograft rejection), graft versus host
disease, as well as allergies and asthma. Other diseases
associated with aberrant leuko;yte recruitment ané?or

25 activation which can be treated (including prophylactic
treatments) with the methods disclosed herein are -

. inflammatory diseases associated with Human

Immunodeficiency Virus (HIV) infection, e.g., AIDS

associated encephalitis, AIDS related maculopapular skin



20 by Structural Formula (11), the tricyclic ring systemcan be connected
to the remai nder of the nolecule by a' coval ent doubl e bond betmqu @c
carbon atomin Ring C and the carbon atom whic-h, as depicted in # 3@2a|
Formul a (I)WOow%3tshded to Z. 25 Ring A and/or Ring B in Strygqaiaborgemul a
(I'l) can be unsubstituted. Alternatively, Ring A and/or Ring ~ can

UL 2002 WD 991 37651 -12 PCT/US99/ 01266 have one or nore substituents.

Sui tabl e substituents are as descri bed hereinbelow. In one exanple, Ring A

or Ring Bis substituted with - (Qg.u- (CHz) ~-C (0) OrRz, - (O ,~ (CHz)
~0C (0) Rz, - (O "- (CHz) L-C (O -NRz'Rzz or 5 - (0) ~- (CHz) ~-NHC (0)
ORz. . ais zero or one. t is an integer, such as an integer fromzero to

about th I Nals g e b bstl or
nsubst | PR 28T TP ar SR SRR S Phetinst, D Ty e o,
a substi entedopkithlyat IAI D e atzd greonmgiortadr duepatd cs dinstliatutaed car onmat i ¢

group or a ngon-aromgtic heterocyclic group.. Alternatively, Rz' and Rzz,
taken t 0§8Ch&tDRi F@Fﬁ&%ﬁ%&é’m& Misch &rﬁ@y“‘&rtg‘%ioﬁ&g@,rlcsﬁ forma
non 15 apemAhhscReLeIOGE e ISuRgedd N6 GeRt icINaled teRAaiaRs one or nore

substituents, as described hereinbel ow. Exanples of suitable tricyclic ring
syst efis, eZfegtd vigr oy Bf St oeFp@uad Héreul.aone P megeA | C 1 B c~ - / \

X= (1) con&b%ullxdg)l A28 WRAY:3 6% hemokine receptor function,
inhibits the binding of a chemokine to leukocytes and/or
other cell types, and/or which inhibits leukocyte migration
to, and/or-activation at, sites of inflammation. )

10 The invention further relates to methods of
antagonizing a chemokine receptor, such as CCR1l, in a
mammal comprising administering to the mammal a compound as
described herein.

According to the method, chemokine-mediated chemotaxis

15 and/or activation of pro-inflammatory cells bearing
receptors for chemokines can be inhibited. As used herein,
“pro-inflammatory cells” includes but is not limited to
leukocytes, since chemokine receptors can be expressed on
other cell types, such as neurons and epithelial cells.

20 While not wishing to be bound by any particular theory
or mechanism, it is believed that compounds of the
invention are antagonists of the chemokine receptor CCR1,
and that therapeutic benefits derived from the method of
the inven&ion are the result df antagonism of CCRI

25 function. Thus, the method and compounds of the invention
can be used to treat a medical condition involving cells
which express CCR1 on their surface and which respond to
signals transduced through CCR1l, as well as the specific

conditions recited above.



-13 PCT/ US99/ 01266 Ring A and Ring B in Structural Fornula (III) are as
described for Structural Formula (Il). X is -S-, -CHZ-, -CH -CHz

-CHz-S-, -SCH2-, -OCH -, ' -CHZ-O, -NR~--CHz-, -CHZ-NR~--, -SOCHiQJULZﬂoz
-CH2- SO, Swesvgfes1 Z- CHz-, -CHz-S (0) 2-, -CH=CH, -NR-- o 0”&
Preferably X1 is -CH -0-, -CHz-CHz-, -CH2-S- , -NR~--CO or -

hydr ogen, an aliphatic group, a substituted aliphatic group, an aronatlc
group, a substituted aromatic 10 group, a benzyl group or a substituted
benzyl group. In one exanmple, R~ ig_- (CH2ZTS-COOR , - (CHZ) S-C (0)

-NR1IR 2 or - (CH) S-NHC (O -OR, wherein s is an integer, such as an
integer fromone to about three; Ro, R~ and R 2 are i ndependently -H, an

al i phatic 15_group, bstl ut al.i phat.i roup, tic group, a
substi tuted aﬂoﬁﬁgif 6Be8% EESnagggﬁépggghg ef 8% Eargroup

Al t er nat ir\éebptoBSha&len ist @lé@lﬁebegeéberaywsthut:barau.t Fogenlat gmto which
t hey aye bonded, forma nor-aromatic heterocyclic ring. 20 O her exanpl es
of suitable tricyclic rdmgsystens for ~0cl ude benzodi azepi nes,
Benzooxazepi nes, benzooxazi né phenot hi azi\nes and groups represented by
the follow ng structural formﬂﬂhh——-Nmo 991 8¥651 -14 1 ~s |1 i SI ~~1 ~
Il ~1 i iiiso_~~11i.,6I ~1I 9 J L 2002 PC T/ US99/ 01266 In

anot her preferred enbodinent, Zis a t¥reyclic ring system-conprising two
aromatic groups fused to a seven or eight menbered cycl oal kyl group or to a
non-aromatic 5 heterocyclic ring, wherein at |east one of the aromatic
groups is a heteroaryl group- In one exanple, ZkﬁH-s represent ed by
Structural Formula (I1V):

-

5 and physioclogically acceptable salts thereof.

Z is a cycloalkyl or non-aromatic heterocyclic ring
group fused to one, two or more aromatic rings, wherein
each ring in Z is independently substituted or
unsubstituted.

10 n is an integer, such as an integer from one to about
four. Preferably, n is one, two or three. More preferably
n is two. In alternative embodiments, other aliphatic or
aromatic gpacer groups (L) can be employed for (CH,),.

M is >NR? or >CR!'R?’. M is preferably >C(OH)R?.

15 R' is -H, -OH, -N,, a halogen, an aliphatic group,

- {(aliphatic group), -O-(substituted aliphatic group),

-SH, -S-(aliphatic group), -S-(substituted aliphatic
group), -0C(0)-(aliphatic group), -0-C(0O)-(substituted
aliphatlé_group), -C(O)O-(aliéhatic group) , -

20 -C(0)0O- (substituted aliphatic group), -COOH, -CN,
-CO-NR?R*, -NR’R'; or R! can be a covalent bond between the
ring atom at M and an adjacent carbon atom in the ring

which contains M. R* is preferably -H or -OH.

\"‘l



X~ 10 (1V) 19 JUL 2002 WD 99137651 -15 PCT/US99/ A 266 Ring Ain
Structural Forrmula (1V) can be a substituted or unsubstituted het?rqﬁfyh
group. Ring Bin Structural Formula (1V) can be a substituted or 9 JUL"7002
unsubsti t utwal9ssssmt ic ' group, e.g., a heteroaryl group or peaiQ6¥flekC
aryl group. 5 Suitable substituents are as descri bed herei nbelow. 1n one
exanple, Ring A and/or Ring Bis substituted wwth - (O "- (CH) t-C (O
OrRz, - (O ~- (CHz) ~-CC (O R, - (O "- (CHz) ~-C (O -NRzIR~2 or - (0)
"- (CHz) t-NHC (0) O R~ as descrngg above. u, t, R-, R21, and RZZ are as
descri bed 10 above. X1 and R~ can be as descri bed above for Structural
Formula (Il11). In another enbodi nent of the present invention Z is

represented Ry Structur Far nu wherein Ring A.is_a,pyridyl group
and Ring B ig an ar omat '<ﬁﬁr%§£;£éﬁgﬁﬁﬂi% %Egéﬁ%ﬁ Fe?nafﬁ}sggﬁﬁ tdi ment

Ring A angrfingaB anephadepesgenpl, yassudkititiueedonlupsidsid igiesh, and Ring .

Bis preferably a phenyl group. Xi .and R~ can be as descri bed abqve for
Structur@l FEPRAFAC-FPHP: 2 PHPERGEHERCCABBIRREAL IEPIWPhe 3pLEERNE i nventi on

To' UG 28010 Bof S861 16 e F P (508 01566 R0 ASRE Ry a can be
i ndepgndeateyosybsict gredpopruasabbst itnbddanodesrpmbéd cabove in Structural
Formila {111,208 X gan.be a3 depqrl et bRy e, f oL, SHIUEL ULy o
a substituted aromatic group.
R’, R*, R® and R® are independently -H, an acyl group, a
substituted acyl group, an aliphatic group, a substituted
10 aliphatic group, an aromatic group, a substituted aromatic
group, a benzyl group, a substituted benzyl group, a non-
aromatic heterocyclic group or a substituted non-aromatic
heterocyclic group.
R' and R?, R’ and R*, or R’ and R® taken together with
15 the atom to which they are bonded, can alternatively form a
substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring.
In embodiments where M is” >CR'R® and R! is a covalent
bond between the carbon atom at M and an adjacent carbon

20 atom in the ring which contains M, the antagocnist of

chemokine function can be represented by Structural Formula

(Ia).
! - \ 2 o
ungy;-—N //C-——R
-z:::::.rrrr —
(Ia)
25 Z, n and R* are as described in Structural Formula (I).

—r—

un M om
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Formula (I'l1l). " 5 1n a preferred enbodinent, Ring Bin Structurahj dﬁ{Lg?d@Z
(V) is substituted para to the carbon atonlof Ring B which is bon g

of Ring C, and Z is represented by Structural Formula (M): - Rao |
B N~ \ X~ (WOpPI3B5X1 can be as described above in Structur alpcﬁqlrjgyg)op%gl I)
Preferably X is -CH -C~, -CHZ-CHz- or -CHZ--S-. R is a substituent as

descri bed hereinbelow. Preferably R4 is an aliphatic group, substituted

al i phatic group, -O (aliphatic group) or -O (substituted aliphatic 1S
group). Mre preferably R' is an -@4al kyl, such as -0-CH3, -OCZHS, -0 GsH,
or -O-CaH9. I n another enbodi nent, the antagonist of chenokine activity can
be represented by Structural Forrmula (VII): WO 99137651 -17 1 9 J UL
2002 PCTNS99/ (QS%? 1) h acceptable
salts ther eofﬂ%ﬁ&gn aé;&éll‘\%%ﬂ %‘écrl ée:‘ééi o aé[ngu%t %?%?{/ﬁ%%%ﬁ:u? is as
descri bedsyreran mowﬁﬁr@lw@mebbﬁmm&haum ugabupsr fmli?@d(t@ or

(VI). g is an integer, such as an te er f zero to about three, and the
ri ng cont®ifihg §% e LA |rf‘?ﬁdéedr% HkYLt%ﬂouﬁh‘a’é P2 ant agoni st

of chenmokige {thedd 0N K e DSy EPL £SLM by,xﬁ%n@X@mﬁleSzugéural For mul as
(Mla)(viid) (CF|Z|~ MZ 15 ~(CI32 n N?
5 represented by Structural Formula (II):

\_/\

10 (I1)

The phenyl rings in Structural Formula (II), labeled
with an “A” and “B”, are referred to herein as “Ring A’ and
“Ring B", respectively. The central ring, labeled with a
wC*, is referred to as “Ring C” and can be, for example, a

15 six, seven or eight membered mon-aromatic carbocyclic ring
(e.g., a cycloheptane or cyclooctane ring) or a non-
aromatic heterocyclic ring. When Ring C is a non-aromatic
heterocyclic ring, it can contain one or two heterocatoms
such as nitrogen, sulfur or oxygen. When Z is represented

20 by Structural Formula (II), the tricyclic ring system can
be connecEed to the remainder of the molecule by & covalent
double bond between a carbon atom in Ring C and the carbon
atom which, as depicted in Structural Formula (I), is
bonded to Z.

25 Ring A and/or Ring B in Structural Formula (II) can be

unsubstituted. Alternatively, Ring A and/or Ring_B can



(Mla) (VIlb) 19 J Ul 2002 WO 99137651 -18 PCT/ US99/ 01266 ~C3 RJUL 2002
(CFirin CFiz (MI1) (M1d) and physiol ogically acceptable salts thereof,
wherein Z, n and Mare as described in Structural Formula (VIIr, and the 5
ri ng whi chwomaaésns M i s substituted or unsubstituted. Anotmefusysieshdsment
of the present invention includes novel conmpounds enpl oyed in these

nmet hods. The conpounds di scl osed herein can be obtai ned as Eand
Z-configurational isoners. It is expressly pointed out 10 that the

i nvention includes conpounds of the E configuration and the Z-configuration
around t he doubl e bond connecting®ng C of Z to the remainder of the

nol ecul e, and a nethod of treating a subject with conpounds of the
E-configuration, the Z-configuration, and m xtures 15 thereof. Accordingly,
i n the shavet onal ofompukasupseseneadsher Suntabhe sybboﬁtuentssaueed to

represent bqgth th -confiquration and _the Z20 onf uration. Pref rably
R o A b CrACER RS RETEh AP Thtnded s G78 RA0RLPe RABERE GFsRINS B
confi gur aki sbskEotuesanMkien Lh@)commmqnds(oaoRHave t he conflguratlon of :
19 JUL 2002 WO 99I37651 19 PCT/ US99/ 01266 | t i s, understood that one

confi gur atPon- E&k) have @}%ater(QébT0?¥#:fﬁéﬁ aNBY' Rer orThe desired
configuraqbpg_ﬁqug_ﬁgcgg {grpioned by screening for activity, enploying the

u is zero or one.

t is an integer, such as an integer from zero to about
three, and the methylene group - (CH,).- can be substituted
or unsubstituted.

10 R?°, R* or R® are independently -H, an aliphatic group,
a substituted aliphatic group,—an aromatic group, a
substituted aromatic group or a non-aromatic heterocyclic
group. Alternatively, R?' and R?*?, taken together with the
nitrogen atom to which they are bonded, can form a non-

15 aromatic heterocyclic ring.

Ring C optionally contains one or more substituents,
as described hereinbelow.

Exampies of suitable triéyclic ring systems, Z, are
provided by Structural Formula (III):

20

(I1I) -

|,‘

PO



met hods descri bed herein. Additionally, certain conpounds of th%!gqgfﬂhion
may be obtained as different sterioisoners (e. g., diastereoners
enantionmers). Tt is pointed out that the invention 10 includes all

i soneric fWOPE32658 racem ¢ m xtures of the disclosed conpourcksusmoarenet hod
of treating a subject with both pure isomers and m xtures thereof,
including racem c m xtures. Again, it is understood that one sterioi soner
may be nore active than another. The desired isoner can be i5 determ ned by
screening. Also included in the pnasent invention are physiologically
acceptabl e salts of the conpounds represented by Structural Formulas (1)
through (VIld). Salts of conpounds containing an am ne or other basic group
© 20 can be ebhal Aednal RineXaMPhesy PYcEEALE | Ao i greultable,groani ¢ or

i norgani ¢ aci d,”such as hydrogen chl oride, hydrogen brom de, acetic acid,
citric adesicrpeedhiori 8tavctural 1BodtiE 2p0PIMND 99137651 -20 PCTI US99/ 01266
and the |ike, Conmpaunds wth a_gu rnar niu roup alspo contain a
count er ani onsdeh '%' 'chl 2i'de,'ch%de, "%"ggg?def 'a(g%fat‘é?'%gr'chl orate and
the like-cpld-s o&ngoaggupdscgpmngipingoacgpmboxytLgoagid or other acidic 5
functional group can be prepared by reacting with a suitable base, for
exanp@e,‘%(%&ﬂ' Fde-BHseS ( FDS‘§%=§@rdicN ne@1 opmal ~GPoliRs contain a
count er cg}. s .s0di pot assi U _anmmphi U cal Gi um.an he |ike. As
used her%%%?ggﬁﬁgga?iéﬁgréﬁggoihclégéqgﬁrérgﬁ 27 chaiﬁ%ﬂﬁkﬁrgﬁihed or
cyclic GEeG@adRry.drocar bons which are conpletely saturated or which contain
one or nore uniits of. unsaturatian. .For, exanpl e, suitable aliphatic groups

i ncl ude substd tft & BroILuIREh iatcﬁlhp&ftlli% UHyr &n td'rt‘:trft,cfi c Cl-C20

al kyl, ahkepwht 06 gL&MpY! afr QEBSat 16 ﬁf@ﬁﬁ&ﬂ& SEOsPSt b Pek udeomat becycli ¢
aromatic groups such as phenyl, 1-naphthyl, 2-naphthyl, 1-anthracyl and
2ant h? ac§FOURNG2 heeREBEyErPEP apbnat Febor 1l heted dbeytyhraupsPsuch as

N-i m dazol yl +,,2=1m , A-i.m d: | . sSigsodazol yl, 2-thienyl,

3-t hi enyl , 2§?u?}é%]y€,§£§b¥%faﬁyllfg 2 @% 7o %‘ﬂ"; 3-pyrrolyl) 2-pyridyl,

3- pyri dyt (CHy)pyCi(dy - NR2®}T iod dy(CH,4; ayHT (0 )Xhyd-R*S; pyhépetlnl s 3spyni dazi nyl,
4pyri dazi nyl , 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-pyrazinyl,
2-thiazo+?¥?g%§th¥%§%I§¥,aB-fﬁ¥ﬁ§6¥y¥?°@t%§¥a&%l ?uE-BE%QSFyI, 4- oxazol yl
and 5-oxazolgd, rWier 28 these dddimadriwsed, fipra @& to Ring C
the stated point of attachment_ can be either of the two fused-bonds.

Ar ot i CSEPORIps af3BSthELEEE pliRHapbFyEyeRPe AR oRBONBLEENGTOYBi eAs i N

which a catbocyclis arggatie LhO8s0b: NEtALRALNbmAL DY hecLHEPiRc0ne of

nore ot her rings.
group. Alternatively, R and R*?, taken together with the

nitrogen atom to which they are bonded, form a non-arcmatic
heterocyclic ring.

20 Other examples of suitable tricyclic ring systems for
Z include benzodiazepines, benzooxazepines, benzooxazines,
phenothiazines and groups represented by the following

structural formulas:

¥ ’ "|



Exanpl es i ncl ude tetrahydronapht hyl, 2-benzothienyl, 3-benzothienyl,
2- benzof uranyl, 3-benzofuranyl, 2-indolyl, 3-indolyl, 2-quino|iny|.[gJU 2007
3-qui nolinyl, 2-benzothiazolyl, 2-ber~zooxazolyl, 2-benzim dazolyl;"- g
1-i soqui nol mwybes37és1 soi ndoyl , 3-isoindolyl, acridinyl, 3-bengj ,
and the like. Also included within the scope of the tern1"ar§%%ﬁ#@§g#%%p",
as it is used herein) is a group in which one or nore carbocyclic aromatic
rings and/or heteroarylyrings are 10 fused to a cycl oal kyl or non-aromatic
het erocyclic ring, for exanple, benzocycl opentane, - benzocycl ohexane.
Non- aromati c heterocyclic rings are-hon- aromati ¢ car bocyclic rings which
i ncl ude one or nore heteroatons such as nitrogen, oxygen or sulfur in the
ring. The ring 15 can be five, six, seven or eight-nenbered and/or fused to
anot her ring, such as a cycloalkyl on aromatic ring. Exanples include
3- 1H benzi m dazol - 2- one, o Ky z| ATda Qne, -
3-1- et hyl - benzi m dazol - 2 : 3-tetrahydrofuranyl, 20
2-tetrahyrot hi ophenyl, 3-te g Yy for phol i no, 3-norpholino,
4- mor phol i no, 2-thi onor phol i no, . 3-t hi onor i 4-t hi onor phol i no,

per i di-nyl, 4-pip~eridinyl,

1-pyrrolidinyl, 2pyrrolidi 3 oki @
2- pi perazinyl, 1-piperidinyl, }2-p i d ,
~' 25 4-thiazolidinyl, diazolonyl;” N substh di azol onyl,

lphthalim d_yl, 1-3-alkyl-phthal ~m dyl) benzoxane, benzopyrolidine,
benzopi peri di - ne, benzoxol aney—kenzot hl g| are—Dbenzot hi ane, WD 99/ 37651
-22 19 J Ul 2002 PCT/ US§9 NHp/ ~~1/ ppopo
p~ p /p ONH NH NF4 N H a-~-a. _ - ~ ~~
and Suitable substituents on al Tphatic gre aromati c group
(carbocyclic and heteroaryl), non-aromatic heterocyclic ring or benzyl
group include, for exanple, an 5 el gctxoaWw thdraw ng group, a hal ogen,
azido, -CN, -COOH, -OH, -CONRz"' Rz4Rz5, -OS (O zNRz Rz~, -S (p)
~NR' 4Rz, -SOH -S (O ~NH-, guaaisk Z (0 "- (CHz) t-C (O ORz, - (O
"- (CHz) t-OC (O Rz, - (O ~- (CGHz) t-C (O -NRzIRZZ ~_ - _ - (O "-
(CHz) t-NHC (O ORz, -QH -Q (aliphatic group) , 10 -Q (substituted

al i phatic group), -Q(aryl), -Q (aromatic group), -Q (substituted aronmatic

group), -Q( R- bstituted or, unsubstituted, aromatic, gro is an
i nt eger fromCllzL‘-z PGS0 S SH TR “??&%W&Fc’li Jg"'ro"jup"')rjoﬁ%'c-jgg( y p-
(non- ar ongl/ise e lR@aid iing dvRlRlromati RYrddds FudXE B & | sehepensient |y - H,

an aliphatic _group, a substit-sited aliphatic group, an aronmatic group,_a
subst i t ut & IaCoMEMRE L% HY) P A lasieatd ethei®radyit i X omayk biip,

- NHC( Ok- Oh(e%leir%@él%cgrﬂlil@,’ W iQ) 'aQ (l%racg@td-rge of the aromatic

groups is a heterocaryl group” 1In one example, Z*is

represented by Structural Formula (IV):

10 (IV)

I'l



e e e T s arTRa s m S SUTERTESSRCWYT L MT AT S TVESS aTmgeemmres o

group) or -NHC(O) -O (non-aromatic heterocyclic gr.Qup) and f. gz‘m
12002 WO 99/ 37651 -23 PCT/ US99/ 01266 wherein R' and RZ', taken ?0‘8 t

with the nitrogen atomto which they are bonded, can form a non-aromatic
heterocyclwomnes1 t is an integer fromzero to about threepcfrisooidifssd

met hyl ene group, -(CH-)=-, can be substituted or unsubstituted. a is zero
or one. Qis -0, -, -S(O -, -S(O ~, -05(O0 z-, -C(O -, -0OC (O
-, -C(O O, -C(O C(O -0, -OC(O) C(O -, -C(O N+, IO -NHC (O
-, -0C (O N+ , -NHC (O O , (O -NH , -S (O ~NH , -NHS (0) z- (
-N (R=") -, -C (NR=") NHNH, -NHN (NR") -, -NR~4C (O or -NR~'S (O ~-
R~ is -H an aliphatic group a benzyl group, an aryl group or
nor.-aromati ¢ .het rogy I| a i_n nt | H - OH,
an aliphati c%glngug‘, d guﬁs |tu ngé?mB%;ét ﬁg%%gn E% egg%%ggighﬁ?é an aryl

group or o@&n@h@@&htﬁtbﬁt aé@éy@latrgvlggmp A gubst Bt uhe@tmtmmr.ratl c
heterocycl icri ng ' -benzyl| group aronatic rou% can al so have an
al i phat i €o3u2@ ddldt FRbt Ea &l FHH&F%U&FSUBI‘ Hasybsiistedepromatic

substi tuged,al i gh tlcaghgleersaﬁ}yql SRRV BraRa@PB YR aSRHAX Y HLRUP,
non-aromati ¢ heterocyclic ring, befzyl group, substituted benzyl group,

ar omati ¢ Sgidapler sebbstittenss arr@naﬂ deg;mpeds hgredbdeilowent InAone

substltutednnZ het cycli.c r nalsohve—, =S, =NH or
=N(al i ph&TEE (1 gr’n&‘? g‘ﬂ 855 tngt éd 3 & rl]Dglté'%ur;gu )“'1521 a - substituent.
A substi t-ubeq ad:thatl oai?bst- but,ech JaFoq®b) R? ° ,Substituted non-aronatic

heterocyclic r RH 2002 WO 99|37651 -24 PCT/ US99/ 01266
substi t utd®’ behggzl :gFéQb Hﬁn aRF o ot H5H: onémé:dQépi‘tRue[ﬁs

described above. u, t, R?, R?, and R?® are as described
10 above. X, and R, can be as described above for Structural
Formula (III). -

In another embodiment of the present invention Z is
represented by Structural Formula (IV), wherein Ring A is a
pyridyl group and Ring B is an aromatic or heterocaromatic

15 group. 1In this embodiment Ring A and Ring B are
independently substituted or unsubstituted, and Ring B is
preferably a phenyl group. X; and R. can be as described
above for Structural Formula -(III). . =

In another embodiment of the present invention Z is

20 represented by Structural Formula (V):

]
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Acyl groups include substituted and unsubstituted aliphatic carbonyl
aromati c carbonyl, aliphatic sulfonyl 5 and aromatic sul fonyl. Swt&ﬂﬂkﬂmﬂ
el ectron mﬁthdramﬁng groups include, for exanple, alkylimnes,

al kyl sul f onwlo,99g2¢spoxam do, carboxylic_al kyl esters, -CH=NH, p oo70hekg and
hal ogens. In the structural fornulas depicted herein, the S|ng e 10 or
doubl e bond by which a chem cal group or noiety is connected to the

remai nder of the nolecule or conpound is indicated by the foll ow ng synbol :
For exanple, the corresponding synbgl in Structural 15 Forrmulas (11), (I11)
and {IV) indicates the double bond by which the central ring of the
tricyclic ring systemis connected to the renai nder of the nDIecuIe
represent ed b Str ctura Faorgula_( A."subj.ect” r y a bird or
manmmal , such d ﬁngbggcgankglsgdsgen < %lXaFugﬁ%ﬁgg f 5eterinary
treatnentun@ugstldaaaataﬁ aésﬂﬁhseﬁeabovengSSt%ﬁt&uramde&Quﬂbke), farm
ani mal s cows, sheep, fomﬂ pi hor ses, _and t he Iikei and
Iaboratorﬁlnagr nand {e.cap be A%, ?ﬁ‘b”el ?ﬁu aRAVDi §RY HHENEHETR ke). 25 An
"effect|v§O§@QyQt (19f)a conpound is an anount which results in the
inhibition of ~e or nore processes_ nedi ated 19J UL 2002 WO 99/ 3765l
-25 PC?/US99/mm266pb9feheediambqgiména,cﬁenngnentStauce@epﬂor in a subject
with a di gase as g i ated gjgh Eerrant‘Tgukgg&te rgcrU| nent aﬁd/or
activati ofOTERAAPI &5 6F SHRRCpFBEESsRETAnEPUGBSI ERKBEM: 8 MMy PLt FORS
integrin @CWhyahIQB bbhaaaleatx5 ¢mcmﬁ@§as iand he LONESPEEabhoed Gy
intracellular tree caIC|un1[Ca "1 , and granul e rel ease of proinf | ammatory
nedlatorsStﬁyFEPﬁailﬁéFVulan Vé‘?fectlve amount" of a conpound is a quantity
sufficient to achieve a desired therapeutic and/ or prophylactic effect,

such as an anount 10 which resul {s~T'"n the prevention of or a decrease in
the synptons associated with a di sgase associated with aberrant | eukocyte
recruitnment and/or activation. The gg@und adm nistered to the

i ndi vidual will depend on t ity of the disease and on 15

t he characteristics of thg i as general health, age, sex,
body wei ght and tol erance|jt cAdr hgsC | al so depend on the degree,
severity and type of dise 9 artisan will be able to determ ne
appropri ate dosages dependi on tKese and other factors. 20 Typically, an
effective anmount of the conpound can range fromabout 0.1 ng per day to
about 100 ng per day for an adult. Preferably, the dosage ranges from about
1 ng per day to about 100 ng per day. An antagonié} of chenoki ne recept or
function can al so be_adm nistered in conbination 3wi th one or nore

addi tignal thelapenths agefbScrendd 4BEGRNYH~EPeuctiralr eBergis
bronchodi | ators, corticosteroids, antihistam nes, antiallergic agents,

| mmunosuppFédsi vBrageme®lyeX: gis tGRi GEporidiACHFK-306- Chrékmi sone,
met hyl predni sghong) And,dhe Jidf as described hereinbelow.

Preferably R*® is an aliphatic group, substituted aliphatic

group, -0-(aliphatic group) or -O-(substituted aliphatic
15 group). More preferably R*® is an -O-alkyl, such as -0-CH,,
-0-C,H;, -0-C,H, or -0O-C.H,.

In another embodiment, the antagonist of chemokine

activity can be represented by Structural Formula (VII):

l"
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1 9J UI 2002 -26 The conpound can be adm nistered by any suitable route,
including, for exanple, orally in capsules, suspensions or tabl gtSJglr 2008
parenteral admnistration. Parenteral adm nistration can include, for
exanpl e, - sysd 2976515 admi ni stration, such as by intranuscul apeTABé9@EYEGIOUS,
subcut aneous, or intraperitoneal injection. The conpound can al so be

adm nistered orally (e. g., dietary), transdermally, topically, by

i nhal ation (e. g., intrabronchial, intranasal, oral inhalation or

i ntranasal 10 drops), or rect aIIy, dependi ng on the disease or condition to
be treated. Oral or parenteral adni histration are preferred nodes of

adm ni stration. The conpound can be adm nistered to the individual in
conjunction with an acceptabl e pharmaceutical or 15 physiological carrier
as part of a pharmaceutical conposition. for theatnent of HV infection,

i nf l ammat ory di sease, or the other diseages di sgussed above. -Fornmnul ati on of
a conpound to be adm ni ster ed vm(ld}F\';-a-r-yl\hccor ding to the route of

adm ni stration selected (e. 20%s6l ut | on, | si on, capsule). Suitable
carriers may contain |n% redlents whi not interact with the
conpound. Standard pharrfaceutical fornul ation t'échni ques can be enpl oyed,

such as those described in Rem ngton's Pharnaceutical Sciences, Mack

Publ i shi ng Conpany, Easton, 25 PA. Suitable carriers for parenteral

adm nistration include, fir exanple, sterile water, physiological saline,
bacteriostatic saline (saline containi ng about 0. @pmenzyl al cohol),
phosphat e- buffered sal i ne,  Hank's sol Ri nger' s-] actate and the |iKke.
Met hods f G BRYDGLHPElLy, agreRr)a ﬁﬂéﬁ €9%bb encapsul ati ng
conposi tions ($ughs 8F 4k AL dng K Nl G ARt dlidl Fosmyalodexntran) are
known in the art (Baker, et al., "Controlled Rel ease of Biological Active
Agent s"5, John mesarchesz@nsbedmena Tee Zerdbdy e ofdesmipidigdisiiof t he

pr esent |r§vent| on aﬁ_, a.gs(sea;ed usj \;11%-5w t abl e assays, such as receptor
bi ndi ng asSay¥ At tHeMTEK s Dss2ys'VFor exanpl e, as described in the
Exenplificati ap iSecin oint&s@t| sutiecid earnimgeid stirad RANTED aisbud P- 1 a
bi ndi ng have been identified utilizing 0 THP-1 cells whic "é{j-‘ﬁl nd RANTES and
cherot ax T TBpARE §RF RANES AR MY M 2% o PTort Wik fFt e

chenot axi §;nSpsci fd.gaddy, a high through-put receptor binding assay, which
nmonitors 1251 -RANTES and 1~SI-M P-la binding to THP-1 cell nenbranes, was
used tlP i dent |T1yl$natme noheaabri 9B ef\tc'alg@r@lsxrse mwm@wamiMi ng of

RANTES and_M P- | npoLnds_of the pges ny io be

i dentifi eurefﬁ/r?ﬁeﬁ'ije #j% x%@#l tyéﬁeo&l‘nén Bi telpc%ﬂ% | va I|S§n st eps
triggered pyridndi ng of a chermkl ne to its recepto-r, such as chenot axi s,
integrin activation and granul e nediator 20 rel ease. They can al so be
identified by virtue of their ability To bl ock RANTES and MP-1a nedi at ed
HL- 60, T-cell) peripheral blood nononuclear cell, and eosi nophil

chenot actic response. The conpounds di scl osed herein can be prepared 25
accordingly to the schenes shown in Figures 1 - 5 and 7. The schenes are
described in greater detail bel ow - Figure 1 sho e preparation of

conpounds represented by Struct Formul a (I) . L1 1§ PPh~O, PPh3Br,
PPh3l or (EtO0)ZP(-~), @Hz |ta Ie | eavi p sucM as_ hal ogen,

15
- (VIiia) (VIIb)

\"



19J Ul 2002 WO 99/37651 -28 PCT/ US99/ 01266 p-tol uene sul fonate,

mesyl ate, al koxy, and phenoxy; Pg is a suitable protecting grouf Ssifhioss
tetrahydropyranyl; and ' the other synbols are as defined above. In Step 1
of Figure Wo®aYesitig reaction is carried S out in a solvenpep §§b/(ﬁ§%ﬁet her,
or tetrahydrofuran (THF) in the presence of a base such as sodi um hydride,
n-butyl lithiumor lithiumdiisopropylamde (LDA) at OC up to the refl ux
tenperature for the solvent used for 5 mnutes to 72 h. Conpounds
represented by Fornula Il in Figure 1 can 10 be prepared by nethods
disclosed in JP 61/152673, U.S. PaBent 5089496, WO 89/10369, WD 92/ 20681
and WD 93/02081, the entire teachings of which are incorporated herein by
reference. In Step 2 of Figure 1, deprotection is carried out 15 with an
acid in a solvent such as nethanol at roomtenper e upplo the refl ux
tenperature for the sol vent ed ﬁr 5 mnutes t¢g 72 h¢“Al'ternatively, a
compound of represented by FEormul ai'Vv in Fi gty can bp prepared directly

fromstep 1 without igofatin te[ﬂgdfate. 20, The Yeaction mxture
r ea®TTOn descri in step 1 can be

obt ai ned after th k up of
di ssolved in the solvent and reacted with the acid. In Step 3 of Figure 1,

t he hydroxy group can be converted to a | eaving group by known net hods.
Conpounds 25 represented by Formula VI in Figure 1 can be prepared by

met hods disclosed in J. Med(yfhem, 1992 (35) 2074-20841@nd JP 61/ 152673,

In Step 4 of Figure 1, an alkylation reaction is carried out in a solvent

such as awdtpnesigmdidakinydccepRIgn 376Hs - Pigereaf ~ whergbnlZ, n -

and M are as described in Structural Formula (VII}), and the
5 ring which contains M is substituted or unsubstituted.
Another embodiment of the present invention includes
novel compounds employed in these methods.
The compounds disclosed herein can be obtained as E-
and Z-configurational isomers. It is expressly pointed out
10 that the invention includes compounds of the E-
configuration and the Z-configuration around the double
bond connecting Ring C of Z to the remainder of the
molecule, and a method of treating a subject with compounds
of the E-configuration, the Z-configuration, and ;iktures

15 thereof. Accordingly, in the structural formulas presented

herein, the symbol:

n "

| M, ]

is used to represent both the E-configuration and the Z-
20 configuration. Preferably Ring A and the alkylene chain
bonded to Ring C are in the cis configuration. For

example, the compounds can have the configuration of:

at

— _ r



PC T/ US99/ 01266 ketone, ethyl acetate) toluene, tetrahydrofuran (THFL or

di net hyl f or mani de (DVF) in the presence of a base such as potassiunJUL 2002
carbonate or sodium hydride and a catal yst such as an al kali netal iodide
at roomtempeydizuess up to the 5 reflux tenperature for the spéveRdodisgd for
5 mnutes to 72 h. Figure 2 shows the preparation of conpounds represented
by Compound (VI-b). In Step 1 of Figure 2, a Gignhard reaction may be
carried out in a solvent such as 10 ether, or tetrahydrofuran (THF) at 0OC
up to the reflux tenperature for the solvent used for 5 mnuets to 72 h.
Conmpound VI| is available comerci-dq-y. In Step 2 of Figure 2, bromnation
may be carried out with brom nate agents such as hydrobrom c acid, 15
bronotri met hyl sil ane or boron tribrom de-nmethyl sulfide conplex in a

sol vent such as acetic acid, dighloronethane or dichloroethane at room
tenperature up to the reflux t erature for the solvent tr5ed for 5
mnutes to' -'~2 h. Figure 3 sho t he preparation of conpounds 20

represented by Structural Formyéhjl). In Figure 3, a reductive am nation
may be carried out with reducing regents such as sodi um cyanobor ohydri de,
sodi um acet oxybor ohydri de or sodi umporohydride in a solvent such as

nmet hanol , et hanol, tetrahydxofuran d HF), 25 dichl or onet hane or

di chl oroet hane at room tenper s O the) reflux tenperature for the
solvent used for 5 mnutes _ ‘ gyre 4 shows the preparation of
conpounds represented by Str 3 I"a (1), where in Z..-is 19JU
| 2002 WO 99/ 37651 represent ed Ny q Formulas (l111) and wherein
Ring A and/or Ring Bin Zis substituted with R In Figure 4, the

al kyl ation reaction can be carried out in a solvent such as acetone, nethyl
et hyl ketone, ethyl acetate, 5 toluene, tetrahydrofuran (THF) or

di met hyl f or magi.de _( i e S e £ .SUC S assi um
carbonate or ggdﬁgn?ﬁgﬁf%ggggnaﬂégc§?§|§§§~§g§%§§§§§n%a g%i nmet al i odi de
at room t grperaturetupity thenrehbtiRerenpfhat deeitred thafdiguramntionsed for 5

mnutes to 72_h. 10 Fi qur is a schematic showing th ti f th
omouRds SRBmPes SREEaTa oS PYcEaraEREaNTPE orpivity, eI SAY kak O the

methods described herein.

Additionally, certain compounds of the invention may
be obtained as different sterioisomers (e.g., diastereomers
and enantiomers). It is pointed out that the invention

10 includes all isomeric forms and racemic mixtures of the
disclosed-compounds and a method of treating a subject with
both pure isomers and mixtures thereof, including racemic
mixtures. Again, it is understood that one sterioisomer
may be more active than another. The desired isomer can be

L5 determined by screening.

Also included in the present invention are _
physiologically acceptable salts of the compounds
represented by Structural Formulas (I) through (VIIA4).
Salts of compounds containing an amine or other basic group

20 can be obtained, for example, by reacting with a suitable
organic or inorganic acid, such as hydrogen chloride,

hydrogen bromide, acetic acid, citric acid, perchloric aci



wherein Z is represented by Structural Formulas (I11) and -30

PCT/ US99/ 01266 wherein Ring A and/or RRng Bin Z is substituted vmt4yLZmEC»
u- (CHz) t-CoOR2, - (O "- (CHz) ~-OC (O R2, 15 - (O "- (CHZ) t-C (O
-NR~1R22 Owo 995~ (CH2) t-NHC (0) O-RZ. In Figure 5, the geydiQbyiks
reaction may be carried out in a m xture of aqueous al kali mnet aI ydr oxi de
solution and a sol vent such as nethanol, ethanol, tetrahydrofuran (THF) or
di oxane at roomtenperature up to the reflux tenperature 20 for the sol vent
used for 5 mnutes to 72 h. The ac éatlon reaction can be carried out using
di cycl ohexyl car bodi i m de (DCC) or % ethyl-3- (3(DEC) in a solvent such

di met hyl formam de (DVF) 25 presence of a base such necessaryr at tenperatu

72 h. dii as or as_res nethyl am no yl ) carbodiim de tetrahydrofuran
(THF), néPRyIt&Te %%r.&@“ﬁ? ﬁqgu%él‘%ﬁt%ﬂae%ﬁf%{?ﬁwmﬂﬁ%f 0to

100C for o3 Jy YRS it aF'CQ:}'s'.{rﬁ:Jra?rﬂQi’i@ ¥ RLRA A Qe Ofp capRaunds
represented by Structural Formula (1)) wherein Zis 19J UL 2002 W

99/ 37651 iogiideG" fa/qgsger/et)lz@ercrkelmr@g@tae*di byhesStkiks ur Balrr mf as (111) and

wherein R n i.n Zis U &g thR L4 is. a suitable

| eavi ng § 5%6‘15%& céjsr&r% negn aorcat ytljotgorncelﬁ'nyl sulg tohnea e. leda - Fi gure 7, a
pal | adi ubueeutpldmg rpanid ersuﬁn p&&ﬁaﬂd IBye e ity wilzuki  coupl ' ~ng,
Heck reaction, _or carbox Iatl on usi ng carpon npnoxi de nay be carried out
using a PAHCERIEMRARSI AT SHETRIS 1 &t MIGEPHIDRARA ph $eé¥al | adi um

bi s(tripheny;phosphine)pal Iaduge Clrd 4¢.a am;rp@&@&wn@@c@%g ate in a

sol vent such as tetrahydrofuran (THF), 1, 4di oxane) tol uene,
di met hy| fsodiam ,deqtREiumr ad\ilmm'tihytll,sm@md-en (DMBAhe nl ik presence of

idclil E): \s{(edl(\Sﬂ neceégﬁ%%%l)r?g% ]cpenerll$ Sl’hgrs#hieng%o%ﬁ{ﬁﬁ%t bi car bonat e,
tetraet hybdha s umedHdidder cufydlutclmcu.mc;0 hydrocarbons which are
completely saturated or which contain one or more units of
unsaturation. For example, suitable aliphatic groups
include substituted or unsubstituted linear, branched or
cyclic C,-C,, alkyl, alkenyl or alkynyl groups.

15 Aromatic groups include carbocyclic aromatic groups
such as phenyl, l-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl, and heterocyclic aromatic or heteroaryl groups
such as N;imidazolyl, 2-imidazolyl, 4-imidazolyl,*5-
imidazolyl, 2-thienyl, 3-thienyl, 2-furanyl, 3-furanyl, 2-

20 pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 4-
pyridazinyl, 3-pyrazolyl, 4-pyrazolyl, S5-pyrazolyl,
2-pyrazin¥1, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-
tetrazolyl, 2-oxazolyl, 4—oxazglyl and 5—oxazolyl:. Where

25 these rings are fused, for example, to Ring C, the stated
point of attachment can be either of the two fused-bonds.

Aromatic groups also include fused polycyclic aromatic
ring systems in which a carbocyclic aromatic ring or

heteroaryl ring is fused to one or more other rings.

e —



chloride at roomtenperature up to the reflux tenperature for the solvent
used for 5 minutes to 72 h. Conpounds represented by Structural F&rjgil 2302
rtl), wherein Zis represented by Structural Formulas (I11) or 20 ( 1V) , X
is -CONR~-- and R~ is - (CHZ) SSCOOR, - (CH) 9-C (O -NR'R 2 or - (CH?
9-NHC(O) -O R, can be prepared by suitable nodification of the schene
shown in Figure 1-5 and 7. One nodification utilizes the starting materi al
shown in Figure 1, wherein Xis -CONH. The-amide is then alkylated with
25 L'- (CHZ) g-COOR , wherein L' Jdzs.a suitable | eaving group, using the
al kyl ati on procedures descri bed above. -The remainder of the synthesis is
as described in Figures 1 - 5 ' and 7. 1 9J Ul 2002 WO 99137651 -32
PCT NS99/F9)1£%§1 thoupha & QUE 88hddroRaBREny1ShoWhERS RHERALAL | on of
conpounds | |c£9%9%gs A and % are ghen?/l rings, gnal og(g)’(t%s conpounds with
het er oary4beguoupsi¢wyl Ri hgseAzafdr8nyan Bebpnapirnednpy ,ugi-agdsistti ng
materials w 5 heteroaryl.groups in.the.correspondin ositions. These
Start | ngt THESTIE o SaRTpRt bt EEr oAU BPRLRY L o ZeBERGAL PRRLRr S2ed i n I
61/ 152673, pdh ot 81§11 POBIEOAL i MDI86Z0B69, WO 92/ 20681 and WO 93/ 02081.
The invention is illustrated by the followi ng 10 exanpl es which are not
inteﬁﬂedltkﬁqmglnph4QY#u;M'ﬁsawvimdy. EXEMPLI FI CATI ON Exanple 1 -
4-(4-Chlor i [3e£18:431d1 Bydens? he like.
di benzo[%,%{%ﬁ% e%t e%é%%c-gyfx%ééng) pr o%y%ﬁ?%grlyéi'n?ﬁl?& $o 2 sol ution of
5- ( 3- br cxigr ojyd 1 dlded ) wilSh i, thedshppgeooSHeHeberzo[ dadpumcichept ene
(described in JP 48-030064 éZQOngg i n, DME glonﬂ).mer%_a ded 4- (4

group”, as 1t 1s use erein, 1s a group’ in which one or

more carbocyclic aromatic rings and/orxr heteroaryl'rings are

10 fused to a cycloalkyl or non-aromatic heterocyclic ring,
for example, benzocyclopentane,” benzocyclochexane.
Non-aromatic heterocyclic rings are non-aromatic
carbocyclic rings which include one or more heterocatoms

such as nitrogen, oxygen or sulfur in the ring. The ring

[
wn

can be five, six, seven or eight-membered and/or fused to

another ring, such as a cycloalkyl on aromatic ring.

Examples include 3-1H-benzimidazol-2-one, 3-1l-alkyl-

benzimidazdl-2-one, 3-l-methyl;benzimidazol-z—one{;

2-tetrahydrofuranyl, 3-tetrahydrofuranyl,

20 2-tetrahyrothiophenyl, 23-tetrahyrothiophenyl, 2-morpholino,
3-morpholino, 4-morpholine, 2-thiomorpholino,
3-thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, l-piperazinyl, 2-piperazinyl,
l-piperidinyl, 2—piperidinyl,‘i—piperidinyl, 4-piperidinyl,

25 4-thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1-

phthalimidyl, 1-3-alkyl-phthalimidyl, benzoxane,

benzopyrolidine, benzopiperidine, benzoxolane,

benzothiolane, benzothiane,

tt"



chl or ophenyl ) - 4- hydr ox~r pi peri di ne (230ng), potassium carbonate (360np),
and potassiumiodide (50ng). The m xture was stirred at 70C for ﬁ@JQE Z.
Water and ethyl 20 acetate were added to the reaction m xture, t g@ iC
| ayer was ¥ep¥WH6Hd and washed with saturated aqueous sodi Uprghikedides and
dried with magnesium sul fate. The solvent was distilled off under reduced
pressure. The residue was purified by silica gel chromatography eluting 25
with ethyl acetate-hexane (1:1) to give the titled conpound (250ng) .
"HNWR (CDC13) c¢S: 1.65-2.11 (SHm,, 2 .32-3 .10 (8H m , ; 3.22-3.67(4H,
m, 5.87(I1H1t), 7.03-7.44(12H m. mz: 444 (NHl) . - _ 19 JUu 200T WO
991 37651 -33 PCT/ US99/ 01266 Exanple 2 -
4-(4- Chlorophen 1)-1-[3- (6 11d|hydrod|benz[b e] oxepi n-11-yl i dene) propyl ] pip
notmd i

3 ( CDCl,
> 80( 8H
. 73- 6.

M, 5. 22( 2H, brs)
Q0(2H, 7091>7_45(IO-|n’) MS i z:

epardtions fop_Chenokine Bi |n§ and
er @ pnepa ed THR1 cel | CC #TIBZOZ)

on, hed i cew'th PBS

e pel | wer € fNozerf at) -70 to

-85C. Thg frozencl as /'t . ‘ el g 1sting of 5
mvt HEPES ( N- 2- hydroxyethylplpera2|ne N - 2 et hane-sulfonic acid) pH 7.5, 2
mM EDTA (et hyl enedi ani netetraacetic acid), 5 ~Cg/m 20 each aprotinin,
| eupeptin, and chynostatin (protease inhibitors), and 100 ~g/ Ml PMSF
(phenyl nethane sulfonyl fluoride - also a protease inhibitor), at a
concentration of 1 to 5 x 10" cells/m ~ This procedure results in cel
| ysis. The suspension was m xed well to resuspend all of 25 the frozen cel
pell et. Nucl euiardleeldumehit ety e enD\ead gha mientgtdutgatd @mafic400 x g
for 10 m nutes at 4C. ] ,
group (carbocyclic and heteroaryl), non-aromatic
heterocyclic ring or benzyl group include, for example, an
5 electron withdrawing group, a halogen, azido, -CN, -COOH,
-OH, -CONR*R?**, -NR*R?*, -0S(0),NR**R*®*, -S(0),NR*R**, -SO,H,
-S(0).NH,, guanidino, -(0),-(CH,).-C(0)OR?,
- (0),- (CH,) ,-OC(0)R*, -(0),- (CH,) .~C (0) -NR*'R*?, -
- (0),- (CH,) ,-NHC (0) 0-R?*°, -Q-H, -Q-(aliphatic group),
10 -Q-(substituted aliphatic group), -Q-(aryl), -Q-(aromatic
group), -Q- (substituted aromatic group),
-Q- (CH,) ,- (substituted or unsubstituted arcomatic group) (p
is an integer from 1-5), -Q-(non-aromatic heterocyclic
group) of—-Q—(Cng-(non—aromaiic heterocyclic group).
15 R*®, R? or R* are independently -H, an aliphatic group,
a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a non-aromatic heterocyclic
group, -NHC(O)-O-(aliphatic group), -NHC(O)-O-(aromatic

group) or -NHC(O)-O- (non-aromatic heterocyclic group) and

-—
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The supernatant was transferred to a fresh tube and the nenbr anefgzlﬂnﬁ]ﬁis
were collected by centrifugation at 19J Ul 2002 WO 99/37651 '-

PCT/ US99/ 01266 25,000 x g for 30 mnutes at 4C. The supernatant was
aspirated ambodgépiel | et was resuspended in freezing buffer pce@Rsdgiksg of
10 mM HEPES pH 7.5, 300 nM sucrose) | ~g/m each aprotinin, |eupeptin, and
chynostatin, and 10 ~,g/m 5 PMSF (approximately 0.1 m per each 108
cells). All clunps were resol ved using a m ni honogeni zer, and the total
protein concentration was determ ned using a protein assay kit (Bio-Rad,
Hercul es, CA, cat #500-0002). The fehbrane sol ution was then ali quot ed and
frozen at -70 to'-85C 10 until needed. Binding Assays utilized the
menbranes described above. Menbrane protein (2 to 20 ~. g total nenbrane
protei n) wWasredduRat &nhiRh 05aKeRD TP HRRL 2% th fHe S RRFEES O™ P- | a
whth or Wil noul; inlae) ed o QA Ol RN L Brbthe gk 15 various
concentrations of conpounds. e binding reactions were performed in 60 to
100 ~1 of hatlknediyed ikuffiesg.consi sting of 10 nmM HEPES pH 7.2, 1 mM CaCl z, 5
raM Mgd 2, and Q. 5% BSA (bovine serum al bum.n), for 60 mn at room
tenperature. Thé SoidRditiy §cgir8ﬁ‘sz\ﬁ§|°ett°e|’3rﬁc¥‘lﬁ‘t§g‘r 'Zénaalti?@sting t he
menbr ages nay haRing grdupat i-ared, hr-oudha gl ss ssib et dtdd &ys (G-/ B or G-/ Q)
Packard) which were presoaked in 0.3% polyet hyl eneimine. The filters were
rinsed wi Umsagpstexivvrgcel y 600 ~. 1 of binding buffer containing 0.5 M Nad ,
dried, and the ggmg&oofoxb%g‘%d radi oactivity was 25 determ ned by
scintillation counting in a Topcount beta plate counter. The activities of
test conpound® drse -Ceportsed i-18 (e, Tald ©)hel ow0&a$0TCs0 -CdbYes or the
'nhibitor gongsntratd@lo-, -corcor-0-, -o-crorc(or-, -c(o)NH-,

10 -NHC(0)-, -OC(O)NH-, -NHC(0)O-, -NH-C(O)-NH-, -S(O),NH-,
-NHS (0),-, -N(R®)-, -C(NR®)NHNH-, -NHNHC(NR®)-, -NR*C(O) -

or -NR**S(0),-.
R*® is -H, an aliphatic group, a benzyl group, an aryl
group or non-aromatic heterocyclic group.

15 R* and R?*® are independently -H, -OH, an aliphatic
group, a substituted aliphatic group, a benzyl group, an
aryl group or non-aromatic heterocyclic group.

A substituted non-aromatic heterocyclic ring,” benzyl
group or aromatic group can also have an aliphatic or

20 substituted aliphatic group, as a substituent. A
substituted aliphatic group can also have an oxo group,
epoxy group, non-aromatic heterocyclic ring, benzyl group,
substitutgd benzyl group, aromatic group or substituted
aromatic group as a substituent. A substituted nag-

25 aromatic heterocyclic ring can also have =0, =S, =NH or
=N (aliphatic, aromatic or substituted aromatic group) as a
substituent. A substituted aliphatic, substituted

aromatic, substituted non-aromatic heterocyclic ring or



1 9J UI 2002 -35 required for 50% i nhibition of specific binding in
receptor binding assays using 1°51-RAN TES or 1251 Mp_la as |1 §and 286id
THP-1 cell nmenbranes. Specific binding is defined as the total binding

m nus the n¥@-9%9pe6sIfi c bi ndi ng; non-specific 5 binding is thecpggesdizgl cpm
sill detected in the presence of excess unlabel ed Rantes or MP-I a. ~9
~u~ 2002 WD 991 37651 PCT/ US99/ 01266 -36 5 10 15 20 25 30 35 Tabl eBl OLOG CAL
DATA~s0o 1ul<12<1lg- <112<117<l018<119<121<122<123<124-
<1025<126<127<128<129<130<131<132<133<134<135- <1 -
- 36<138<139<1040<141<142<143<1044 -24t 45 <146<147<148<149<1 ~ S ~U~
zooz WD 991 37651 PCTI US99/ 01266 -37-BI OLOG CALDATA (cont.)~s o-~J' 1M
152<1-53<1554<155- <156<157<1059<11060<1- 61<10 ' 62<1063<1064_
<11565<1 664 H0DGTEE G Sxd OGPk 120RIE 172« 1073 1107 de 100817 5ei25- 76- <10 _
-77<178<179<183<10003085<186>1089>1090<1 91<1351l 1<1114<1_ 117<1

_118<1- 1283964’

Acyl groups include substituted and unsubstituted

aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl
5 and aromatic sulfonyl. .

Suitable electron withdrawing groups include, for
example, alkylimines, alkylsulfonyl, carboxamido,
carboxylic alkyl esters, -CH=NH, -CN, -NO, and halogens.

In the structural formulas depicted herein, the single

10 or double bond by which a chemical group or moiety is
connected to the remainder of Ehe molecule or compound 1is

indicated by the following symbol:

" "

)

For example, the corresponding symbol in Structural

15 Formulas (II), (III) and (IV) indicates the double bond by
which the central ring of the tricyclic ring system is
connected to the remainder of the molecule represented by
Structural Formula (I).

A “subject” is preferably a bird or mammal, such as a

20 human, but can also be an animal in need of veterimary
treatment, e.g., domestic animals (e.g., dogs, cats, and
the like)L farm animals (e.g., cows, sheep, fowl, pigs,
horses, and the like) and laboratory animals (e.g., rats,
mice, guinea pigs, and the like).

25 An “effective amount” of a compound is an amount which

results in the inhibition of qne or more processes mediated



WD 99137651 19 JU 2002 PGI/ US99/ 01266 - 38- Bl OLOG CALDATA
(cont.)~s0~131<1132<15133<1134<1135<1138<1139<110140>10-- 141<1 19 JUL 2002
' 142<10143<1144
<11514S<101M89993%3k10148<10149<100020150<10151<1152<1153<11%5h5/01296-

- 158<1159<1160<1161<1030162<1163<1766<10167>1168135773_
<1174<1175<117s<117s<1 -40181<1 19 J UL 200Z WO 99137651 ~
PCT/ US99/ 01266 -39 BI OLOG CALDATA (cont.) Sso-182<1183<15 184<10 _185-
<1000186<1187<1188>1010 190>10191>_1g%92>10193<1194- <115
195<10197<1199<1248<10 Exanple 8 - 4-{4-Chl orophenyl)-1-(3-(6, 11-di hydr o020
di benz[ b, e] t hi epi n- 11- yIidene)propyI]piperidin 4-of Step 1

11-(3-Bro l.i depe) -6, 11di h dlbenz b t hi epi ne, was ared by

fol I owi ngrg)}ﬁ %B%&t’e'&{}r'{é? d?ffl f%rb‘d% are'%-?%ﬁ"’r?ltg 5, 1 s
di-hydr 0- 7-JiRNOX ypiydd £l ?as?gcfd;[aldézﬁr«zmﬁmma%e Middbey

6, 11- di hydr odi benz[ b, e] t hi epi n-11-one. 1H NVR (CDE13) 8: 2 50-2.64 (2H m)

, 3.36-3. 4r786(m—itm)ent ABDCQ’QDI(IGGFtd-)V&tl@TB4 (ETﬁ)mFtl)eS af FBITh FAXrGBHEIHS | 19
J-UL 2002 9| 12 Thetltle ound was
pr epar ed blyvc\i‘Q OWI ng ?Cr?’e e ml N§ur e%df 6l23<ta e fg:t \faetpl%n’b rrg%l a(r:£| ng
5-(3- _5 brioimprywns l:dertfr)e Jdbrﬂclerﬁhﬂwcmwdjrhmmz[mwh]mdﬁ@ptene 5wth
t he product of ste | H NVR (CDClS) g8 1. 65 1 .80 (3H mM 1. 95-2.70
(10H m , s E% k. ¢8d Gr@RCls §6LEASE) Of7. FFOANFAATIREATY VB nl z: 4R

(Mr1) Examcﬁalt?ors 1- (ﬁr&éfx%@dlayél , ahl AR O R st AOor 2
di benz[ b, e] azepi n- 11-yli dene) propylg 4- (4-chl orophenyl ) pi peridin-4-of To a
sol uti on compound is a quantlty su f1c1ent to achieve a desired

4- (4-chl oraph nﬁ/e%tl (34 dﬁ Idop 6108( fSé%gtl)benz £l ag%%lil -yl i dene)

propyl]plperl or| ) were
added 10 which results in the preventlon of or a decrease in the

symptoms associated with a disease associated with aberrant
leukocyte recruitment and/or activation.
The amount of compound administered to the individual
will depend on the type and severity of the disease and on
15 the characteristics of the individual, such as general
health, age, sex, body weight and tolerance to drugs. It
will also depend on the degree, severity and type of
disease. The skilled artisar will be able to determine
appropriate dosages depending on these and other factors.
20 Typically, an effective amount of the compound can range
from about 0.1 mg per day to about 100 mg per day for an
adult. Preferably, the dosage ranges from about 1 mg per
day to about 100 mg per day. An antagonist of chemokine
receptor Eunction can alsoc be edministered in combination
25 with one or more additional therapeutic agents, e.g.
theophylline, f-adrenergic bronchodilators,
- corticosteroids, antihistamines, antiallergic agents,
ilmmunosuppressive agents (e.g., cyclosporin A, FK-506,

prednisone, methylprednisoclone) and the like. -



15 sodi um hydride (60%in oil, 200ng), benzyl brom de (0.15m) a1n€ hEz@
m xture was stirred at roomtenperature for 1 hour. Water and eth v late
were added to the reaction mxture, the organic |ayer was separated and
washed with saturated aqueous sodium chloride, and dried wth magnesi um

sul fate. 20 The solvent was distilled off under reduced pressure. The
residue was purified by silica gel chronmatography eluting with ethyl
acetate to give the-titled conmpound (18-~ng). 1H NWR (CDC13) 8: 1.62-1.67
(2H M , 1.99-2.20 (3H m , 2.332.65 (BH M , 510 (1H d) , 5.75 (I Hd) ,
5.94 (1H, t) , 7.11 25 7.42(16H ), 7.91(1H dd). M5 m z: 549( M+l) 19JU
| 2002 -41 Exanple 17 -

1-[3-(5-Ca thyl -6,11-dihydr9-6- - [ b, in-11-ylid
L5 R R TR B 1 8y 05 5 94Pe L BGEh ELEERLL-ddgyl ] dene)pro
4- (4- ChligiapiEmy ,) -flot Fexdmdlle di by81 Dy55n capsules, suspensions or

et hoxycar banyl net hyl - 6- oxo- 5H- dj benz(b, g}_azepi n- 11yl i dene) propyl ] pi peri di n-

4- of ( EXARHE SO POPIRRLSAY AN IRFRGHEBBen RAYSRF@E21 n di et hyl et her

and Sti e Alad:0am Semer ALl 8,601 24; hollhp1 80ugpUSeRdi um hydr oxi de and

ethyl acetate were a o the reaction m x LC aqueous | ayer was
sepalbat edimamd stergtriabn zeshab tds dby ui et hguuschlari cincravedbes preci pitati on

filtered to give the titled 250np) . 1H NMR ( DVBO-dg) 8:
1%l 1 BRSO dngrarey EBRYRS EAT0MRes T IRGLARERSD § 5o
ggH,d) can & dd bd JadmimiSdoed ordlly 1ébg.Mdieddryy 7z: 517(MHl) Exanple
4- (4- ChiFsraeeRmally | F9mtaal by hyldy oiBBER8%YERr bBnFt net hyl - 6- oxo- 5H-di beri
z[ b, ] aﬁ?{’}' dHiEDe) PIMAAQ%&’PF ' 8‘%21 41%?19&{8% bEt iﬁﬁr&ﬂﬁgﬂnd was
pr epare y followmng the procedure of exanple 1, but replacing
5- ( 3r odoEreE)y| icdensctddl Uy - didyendingHodi bbazdf sea$eyot Ghepdentomi t h

azepinocs 38 ‘NGRS OO F A a0Cthr pinssegEIsgR R LD oy oy,
2,10 (i red.@ads 195 (Shidist4alTch2H Q) . 4.32 (1M d) . 4.84(1H d),

5.88(1Ht), 7.16-7:45(11H ), 7.88(1Hdd). M5 mz: 545 (Mrl) _ 19 J U |
2002 WD 99/ P65 FQuoWEy/ CanJre 12881 EkgRpred19o- the individual in

4-(4- Gﬂc%rngg{%ﬁ%i{%ﬁeﬁ%ﬁf% %&%ﬁy%i’é'gﬁ&?bﬁkaéngi@a?%gi benz[ b, e] azepi n- 11

yl i dene) pr e titled compound was prepared by follow ng
thels ppoysdwlegicdkargiridy detparepblcangharmaceutical

11 (3 DERBFPOR T IS S RTRYT 62 bt G AT ERz P! BREDSBRrROTY "
disease, or the other diseases discussed above. )

Formulation of a compound to bé administered will -vary
according to the route of administration selected (e.g.,

20 solution, emulsion, capsule). Suitable carriers may
contain inert ingredients which do not interact with the
compound. Standard pharmaceutical formulation techniques
can be employed, such as those described in Remington's
Pharmaceutical Sciences, Mack Eﬁblishing Company, Easton,

25 PA. Suitable carriers for parenteral administration
include, for example, sterile water, physiological saline,
bacteriostatic saline (saline Containing about 0.9%
benzyl alcohol), phosphate-buﬁfered saline, Hank's

solution,—Ringer’s-lactate and the like. Methods for



T TS T T TR TR AT Sy e e =

10 1H-NVR (CDC13) 8: 1.58-2.06 (-5H,m , 2.39-2.75 (BHm , 3 .53 {3H s) ,
S.84 (1H, t)., 7.10-7.44 (IIH M , 7.85-7.89 (IH M . MS nmz: 473 (M1)

Exanpl e 21 - _ _ 19 Jul 2007
4- (4- Chl or owloamsslgsi 1- [ 3- (5Hdi benzo[ a, d] cycl ohept ene-5-yl i de%wmi;el peri
di n-4-of 15 The titled conpound was prepared by foll ow ng the procedure of

exanple 1, but replacing 5-(3- -_

br onopr opyl i dene) - 10, 11- di hydr o- 5H di benzo[ a, d] cycl oheptene with

5- ( 3- bronopr opyl i dene) - 5H-di benzo[_az.;i] cycl ohept ene. 1H NWMR (CDCl3) S:
1.58-1.63 (2H,m) , 2.00-2.05 (2H, mM*~, 2.2620 2.46(6H, n, 2.62-2.66 (2H M,
5.55(IHt), 6.85(2H, s), 7.247.40(12H M. M5 m z: 442 (M1) . 19J Ul
2002 WD 99/ 37651 _-43 PCT/ US99/,01266 gxangle 22 - .

4- (4- Chl oFBFRBAVLFL1PEICPRPPELGEAPS, JS9CR a8 in a coating of hard

net hoxycagheayhkdi benzlbiehaxerian) 1hrkl kéens) Rhopyk] Brpersdkir4- e The
titled conmpound was prepared by follow ng the 5 Rrocedure of exanple 1,
but - r epl aglng 3CERtrolled Release of Biological Active Agents", John

br onopr op*k&gggg - 1@&1,%- gll%%lgo 5H di benzo[ a, d] cycl oheptene with

11- ( 3- bronopropylideney- i"hydr o- 2- net hoxycar bonyl di benz[ b, e] oxepi ne.

1H NVR5( CDC13Th8: abt654ty70E2dommppunds0bE2 the( PHesenr 2n4ehBi2n8earH, n,
3.85(3 , 5.40(2H,brs), 5.73 6x1H T), 6.09(0.4x1Ht), 6.76(0Q.6x1H,d),
6. 8220.H21x§>)9, 8y Ser. ?gﬂ?l%‘@ (suéﬁ,(a%}f—‘ 7S %%BSPC&‘H?SdEFC,e{”f‘OF gig‘%lé‘g. 6xl) H,
d) . 7 . 2&sby® an@XlcHemdk axiMba¥lsays204ceMekbmpiEXaBRl @edribed in

1- (3-(2-Butoxycarbonyl -6,11 15

di hydr odi bbsz Eireaipdidgicatieny Se¢saerpr PRI nolechiler epliegpnistseoitdi n- 4- of
The ti1} edagoaRound s RLPRACRAAY ot B0 {HIRRTIRRINET 190! © L
5- (3bnomgHeEpyl icédane) whi chl bdirdy RrorTRid- dinde nheatdkcyel ceepoaze 20 W th

b R IR Ch S S D s 3
3H ) |, ') hich o L S H 10D . 8x1H, t),
3 10?1()). 2x%ﬁ%t% \ %%%%%?FH%*?Q@‘. Shrcidn ?pugltsé(e%é?(t ﬁ’? ?’rl?’)d.m?ga%%(ﬁ?'dé) , )
89 (0 . 8whHchdmonizorso8*°IORANIES, agy **WEMEPzlasuéndisg)to THE-D J U L

2002 VWO 9%2%36§%nEE2%%§99k,%?Q%éa$%o identify small molecule
15 antagecnists which block binding of RANTES and MIP-la.
Compounds of the present invention can also be identified
by virtue of their ability to inhibit the activation steps
triggered by binding of a chemokine to its receptor, such
as chemotaxis, integrin activation and granule mediator
20 release. They can also be identified by virtue of their
ability to block RANTES and MIP-1la mediated HL-60, T-cell,
peripheral blood mononuclear cell, and eosinophil
chemotactic response.
The éompounds disclosed hérein can be preparé&
25 accordingly to the schemes shown in Figures 1 - 5 and 7.
The schemes are described in greater detail below.
Figure 1 shows the preparation of compounds represented
by Structural Formula (I). L' is PPh,Cl, PPh,Br, PPh,I or

(E£0),P(0), L* is a suitable leaving group such as halogen,



Exampl e 24 -
1-[3-(2-Carboxy|-6,11dihydrodibenz[b,e]oxepin-ll-ylidene)propyl]g4HQANM'
chl orophenyl ) pi peri di n-4-of To a solution of 4-(4-Chlorophenyl)-1-[3-(6,11
S WO 99/37651 $99/01266

di hydr o- 2- net hoxycar bonyl di benz[ b, e] oxepi n- 11yI|dene)propyI piperidi n-4- of
(Exanple 22)(100ng) in ethanol (3ml) were added 15% sodi un hydrOX|de
aqueous solution (0.6nl) and the m xture was heated to~ reflux for 12
hours. The solvent was distilled off under reduced 10 pressure. Water and
ethyl acetate were added to t he2Peaction mxture, the aqueous | ayer was
separated and neutralized with dilute hydrochloric acid. The precipitation
was filtered to give the titled conpound (80ng) . 15 1H NVR (CD30D) 6:

1. 73- BT yanensul fonare, megyAiatg, 2lkeyy 2.8 whengxy; PDAS.41 (3H M

o 7oA RSB 0T ST e YA

7. 80( O ¥ax 1ot Ibr wsﬂarewc(d\ﬂmed atmm e 25 -

4- (4-Chl orophen -1-[3-(6,11- d| hydr o-.2di.met hyl am nocar bonyl di penz[ b, e) oxep
i n- 11yl i denéfp piFefiXE T2 Lot aTﬁ"étttllﬂ &EFAETHBUNE \ﬁégﬁﬁé{;ar ed by

fold owdng {he 2&)“&?@%&1 s e@amEy e db duir1IBRIACH DN (THF) in
5- (3br onopr opyl i dene) - 10, 11- di hydr o- '5H di benzo[ a, d) cycl oheptene with

11 ( 3-Bromprapyds dhe s rEt iy |3 Sastiam IiJBiE.SIJldIl-meo]dl benz[b e] oxepi

2 3 RX U 6 8:
1 62 1]]6%:#%?—12% 11\’@:3%(\ 2531’2;‘%%&%1 q“%essg‘%zfg( é&r r#% Mg %E'(\)ﬂ
3 3223**7”“ A3 T 40 (00 S e f‘%ﬁ“ﬁ’m‘?’%“ Bl e 26
: : z e -
4- (4- CH I'ﬁ)ﬁfW?url dg FqRrase qﬁiﬁd?yo EARHGK e tllﬂll’i(ﬂ xepi n-11-yl
| dene)yu %ﬂﬁé@rwlrﬁ&%ﬂ%@@%& G Qfp (élﬁlrdﬁwhe@yé) -1 [3- (6,
111 0 di hydr orret hoxycar bonyl di benz[ b, e] oxepi n-11

yli derRytprmipyd Q9 pe i did- 849/01f03(519110rﬁj) 321/210-%1( &g W@r%&é@%i@&ill i thium
| h th
2t:J;nre at r%ioﬁtéérﬁpcgﬁ?ggr g{m‘ghlg&hour O%u%ast%éjul?ﬁ]ﬁ?/l I:Ig \(Nili/p was

added tefdendd. reaction m xture to stir for 30 m nut es, then et hyl acetate
and brine was added to the m xture. The organic |ayer was_separated and

washed wi t h SatireR & HqdesiE s ddi GRRINTGTEEn difd RTBEHiTH magnesi um
suld atyes e The, sobvenin V@Ssdi\%ﬂﬂ | fek10fds qﬁg@gar{&du&@dr@&ﬁssur e. The residue

was 20 purified by silica gel chromatography eluting with
di chl crome Patiererethaio| cid oraflup tgﬁrme:talrrente tfed chepsehder9ony) ' H NWVR

(20 G P DR T, 20 0 90 B AR Ly, 25508000 |
6. 01( rpddtdnted. W(E‘bﬁm_l-hd\) ib. F?:B:L(ﬂ-. JSde-xhd)e prFePdréd H, dd) , 7.15-7.37
(gk{rodlrect{d frégGS ep 2 without isolating an intermediate.
20 The reaction mixture obtained after the work up of the
reaction described in step 1 can be dissolved in the
solvent and reacted with the acid.
In Step 3 of Figure 1, the hydroxy group can be
converted to ; leaving group by kneown methods. Compounds
25 represented by Formula VI in Figure 1 can be prepared by
methods disclosed in J. Med. Chem., 1992 (35) 2074-2084 and
JP 61/152673.
In Step 4 of Figure 1, an alkylation reaction is

carried out in a solvent such as acetone, methyl ethyl

e
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WD 99137651 -46 1 9 J U L 2002 PCT/US99/ 01266 Exanple 27 -
4- (4- Chl orophenyl )-1-[3-(6, 11-di hydr o- 2- (1hydr oxy- 1- et hyl ) et hyl di benz[ b, e]
oxepi n- 11yl i dene) pr opyl ) pi peri di n-4-of To a solution of 4- (4-ch19099?®?yl)
-1- [3 (6 wbloo37651 PCT/US99/01266
di hydr o- 2- met hoxycar bonyl di henz[ b, e] oxepi n- 11yl i dene) pr opyl ] pi peri di n- 4- of
(60mg) in THF (6nl) were added net hyl nagnesi um chl oride (3.0M 0. 16n1)
dropwise at 0 C, and the mixture was stirred at roomtenperature for 2
hour, the reaction m xture was quegghed by saturated 10 ammoni um aqueous,
then ethyl acetate and water was aflded to the mixture. The organic |ayer
was separated and washed with saturated aqueous sodi um chl oride, and dried
W th nagne3|un1sulfate The solvent was distille éL%gf under reduced

A

pressure. Q%@n?es¢%hﬁ;v$8§&ﬂEQ¢|§9ﬂ%ﬁp%mI??ﬁf%ﬂﬁ WA bt g aPhy el uting
w.th et h&@g@ﬁgﬁ rggaé; (RS S OOl eddied 144 o ﬁ&é@%hﬁéh(a?&ng)

1H NVR ( H s), 1.62(0. 3x6H, s), 1.631.70 (2H m ,
2. 03- 2. 10p¢3HEsjunm czaﬂaermme c(raH;cn;lum lwmme B (aHcahalyst 19ug2H, brs) |

? ?g (7047X1H :T%lki% nq\%tg% c? at 5(00 75t‘ge0r%§é(xla ugé up8§cg 7X1H d).

4- (4- Gl Of@ph@ﬂyiémﬁei&xﬁﬁe Cﬁ/cé?mockfe ﬁdﬁémdrmbd)emi bs ehxepés-44- - yl i dene)
propyl]plgerldln 4-of The titled conmpound was prepared by followi ng the 25
procedur e’dfRexanpl e 1, but repl acing

5- ( 3br onopr opyl ¢ cge‘ﬁeg zlcgggwgug}@r&%g}pg@p&;cg@ @,@&rﬁg&pt ene with

11-( 3- bronnpropflldene) 2- cyano- 6, 11di hydr odi benz[ b,’e] oxepi ne. WO

99| 37651 rdgrd9edted | b 00nRITMAYSHOT 11266 In Step 1 of Flggre 2, a
Grignard reaction may be carried out in a solvent such as

10 ether, or tetrahydrofuran (THF) at 0°C up to the reflux
temperature for the solvent used for 5 minuets to 72 h.
Compound VII is available commercially.

In Step 2 of Figure 2, bromination may be carried out
with brominate agents such as hydrobromic acid,

15 bromotrimethylsilane or boron tribromide-methyl sulfide
complex in a solvent such as acetic acid, dichloromethane
or dichloroethane at room temperature up to the reflux
temperatufe for the solvent used for 5 minutes to-72 h.

Figure 3 shows the preparation of compounds

20 represented by Structural Formula (I}). In Figure 3, a
reductive amination may be carried out with reducing
regents such as sodium cyanoborochydride, sodium
acetoxyborohydride or sodium borohydride in a solvent such
as methanel, ethanol, tetrahyd;ofuran (THF) , -

25 dichloromethane or dichloroethane at room temperature up to
the reflux temperature for the solvent used for 5 minutes

- to 72 h.

Figure 4 shows the preparation of compounds

represented by Structural Formula (I), where in Z-is



1H NVR (CDC13) 8: 1.67-1.72 (2H,m , 2.02-2.13 (2H, m , 2.372. 771 { BUL 2902
5.3S (2H,brs), 5.75(0.7x1H,t), 6.07(0.3x1H,t), 6.78(0.3x1H, d),

6.82(0. 7x1H,d), 7.25-7.51(1OH, m. M5 mlz: 471 (M+l). 5 Exanple 29 -

1-[ 3- (2- Awoowsiesy| - 6, 11di hydr odi benz[ b, e] oxepi n- 11-yl i denepgargsuslolzed- (4chl
or ophenyl ) pi peridi n-4-of To a sol ution of

4- (4-chl orophenyl )-1-[3-(2-cyano6, 11-di hydrodi benz[ b, e] oxeQ n-11-yl i dene) pr
opyl ] pi peridinl0 4-01 (380nmg) in EtCH (20nl) were added Raney nickel (50%
slurry in water, 60 ng), and the m xture was hydrogenated at 15 psi for 2
hours. The nmixture was filtered ttT%ugh the celite and distilled off under
reduced pressure. The residue was purified by silica gel chromatography
eluting 15 with dichl oronet hane- et hanol - aqueous ammoni um (95:5:1) to give
the titleepreppobad PI38REYcterRrAMROrTRERS) (BII). 2pdiwberedn, Ring 2 18-2.34

(2H, M , : . 88( 0 brs , 591 H.t),, 6.78(1H d),
7.13-7. 4 %ﬁﬁ?#%ighR;gnnﬁz?%%fgﬁfﬁ,}gy?eéxg%p R0 inﬁ(l(ﬂ 6"')n|4csr ophe-~yl )
-1- [3- fhe dlkdiaydlon- Peaction can be carried out in a solvent

ni t rodi benz| b, e] oxepi n-11-yl j dene) propyl | pi peri din-4-of The titled conpound
was prepdred By ?S?EBRanmgﬁéygrS%BHEréé%gnéxaﬁﬁk¥llﬁcﬁﬁﬁtﬁeplacing 5- ( 3-
25 br gnops oRyhe depel raflydto 8LBYAHN gTﬁth dibkerzpbandh eyehangpkengmeht h

11- ( 3- bronopropyl i dene) =6, 11-di hydr o- 2ni t or odi benz[ b, e] oxepi ne. _ 19 JU
2002 48in1thaMRr¢epats) ob: albgge1seeh( 2K, pptassi8e- 2arbondHenpr

2.282.78 : . 3x2H.b 0 ,brs 90(0Q, 7x1H,t),

6. 17(0.3%?%,?*2@83%‘%%ﬁ%m??*a.lgaé(%g?ﬁé? ?‘“7?"%33/.14&‘%F§§|,m ) 7.82
(I'H dd) io8idé 40. Fxdh, dembeBallf8. 3wlHodrhe- r¥Blukz ted@braMute for
Exanple 31 - 1- [3- (2-Ami.no-6, 11-dihydrodibenz [~5, e€]
oxepin11§§?i88%¥%ﬁFoé§FF-§9( 50WF8P65ﬁeﬁ9lYﬁi§eridin-4-of To a sol ution of
4-(416hl orophepydhrd-§£3:146alddfematic showing the preparation of _
di hydr o- 2- ni t rodi benz[ b, e] oxepi n- 11yl i dene) propyl ] pi peri di n-4-of (120ngy) in
Et OH (15r1$ dempounndedrepnesenfedhbyr Pasuctodeg) Foxmulehd Ik, xt ure was

heat ed t | . Qr L, e,.so0 t distil l.ed off -ynder, reduced
pressure&héﬁél?ggig%erégggggagggepﬁy%xgggfggglakﬁrégéﬁﬁnﬁfgI§qﬁegUs tg

neutral i rerdbr REggnAcahdyer RAagsBpahatzed sardipsrsfeded witsat urat ed
aqueous sodium chloride, and dried with magnesjum sul fate. The sol vent was
distilled (8té (ter FeORCed PPess{FR:) - TRE (Pe& due was purified by silica
gel ¢brompp et Yo} DGRWREN i chlr orelhAngFeYeke (9%p) 20 to give
the title 2%%%%6 (K;o’ng). "H NVR ?%o@si)a‘s: 1.?2-1. 60 (2H m

1. 85-2. 00igrEend ., the3bgdrodgsiBHreagr ior3 My RHcagried owW7 ifRaH, brs) |,

> 08 (THhikture  8e416udB08 ka8 RRELH Bharbodtie” SEIWRAN a2 461

(Mrl) i
solvent such as methanol, ethanol, tetrahydrofuran (THF) or

dioxane at room temperature up to the reflux temperature
20 for the solvent used for 5 minutes to 72 h. The acylation
reaction can be carried out using dicyclohexylcarbodiimide
(DCC) or (l1-ethyl-3-(3- dimethylaminopropyl)carbodiimide
(DEC) in a solvent such as tetrahydrofuran (THF), _
dimethylformamide (DMF) or methylene chloride in the
25 presence of a base such as pyridine or triethylamine (when
necessary) at temperatures of 0 to 100°C for 5 minutes to
72 h.
Figure 7 shows the preparation of compounds

———

represented by Structural Formula (I), wherein Z is



1 9 JUL 2002 WD 991 37651 PCTNS99/ 01266 -49 Example 32 -

4- (4- Chl or ophenyl ) - 1-[3- (6, 11- di hydr o- 2 19 JUL 2002
hydr oxydi benz[ b, e] oxepi n-11-yl i dene) propyl ] pi peridi n-4-of Step 1

11- ( 3- Br onowoospgtésdene) - 6, 11- di hydro- 25 hydr oxydi benz[ b, e] oxgRimng ,ailzggs
prepared by foll ow ng the procedure of exanple 45, step 1 an éu Bu

repl aci ng 5, 11di hydr o- 7- net hoxypyri do[ 2, 3-c] (1] benzoxepi n-5-one with

6, 11- di hydr o- 2- hydr oxydi benz[ b, e] oxepi n-11-one. "H NMR (CDC13) 8: 2 . 69
(2H, ) , 3. 39 (2H, t) , 5. 20 (2H, brs) , 10 5.92 (1H, t) , 6. 50-6.81
(4H m-, 7. 1 7-7.37 (4H,nm) . Step32-The titled conpound was prepared by
follow ng the procedure of exanple 45, step 3) but replacing

5- (3br onmopr opyl i dene) - 10, 11- di hydr o- 5H di benzo[ a, d] cycl oheptene 15 with the
pr oduct (ﬁegsxt@qs)erited HoNMR r§ ER(AE) BorriulasO¢nIiT) 753r(cBH;ms)re1r1 RiGfty A 10
(\2H,m , 2.35 2H brs - 93 56 (2H, brs) ,
6.71 (I H%‘?s‘jmg?Bﬂ 7%’2‘2(%#??6“‘5 4"62(M+11‘§ 2% B %b]s%

4- (4- Chl aropheny | drdap Ss.&&lésctuérwjéh mtwﬂmm&ﬂmﬁ@ =yl i dene)
propyl ] pi peri d| n- 4 of St

e
11- (3- Hr ormpro 6£,11a mwcﬁ@wqwg)er@ﬁqimrb@mm@%s

r epared e and 2, but
Pepracsfngsq%lfl ﬁ%oél% I5/@ oxypy %2‘5% i i i bena;%w%? -on_e with

6, 11- di hmmcﬁ{yrbahnwydubmmg ¢dm;ls@m>mqmmm:ﬂdecm be lc&rdisd lok002 WO

991 37651 -50 PCT/U %g1266 1H— C%)cg? %F . 74 (2H, q) , 3 .43 (2H,
t) , 3 .7MPYE)aHal &‘6‘(‘2%?%? te t)) 6 70-6.83(3H, m,

7.21-7. 381&&am5<§%§§h8nﬁb§hé¢§ﬂlﬁ@e adguas. - prepared by followi ng the

5 procedure of exanple 45, step 3, but repl aci ng
5-(3br onﬁ%b@tlﬂ%@ylﬂmqﬂhW%&mUWWb@h&@{hﬂwoﬁy%cﬂc?@bl@iﬂelm\nth t he

prodq&} Cﬁcé%&%% in a solvent such as tetrahydrofuran (THF), 1,4-
dioxane, toluene, dimethylforﬁgmide (DMF), or
dimethylsufoxide (DMSO) in the presence of additive (when
necessary) such as triphenylphosphine, 1,1'-
bis(diphenylphosphino) ferrocene, triethylamine, sodium

15 Dbicarbonate, tetraethylammonium chloride, or lithium
chloride at room temperature up to the reflux temperature
for the solvent used for 5 minutes to 72 h.

Compounds represented by Structural Formuld T(I),

wherein Z is represented by Structural Formulas (III) or

20 (IV), X is -CO-NR.- and R. is - (CH,).,~COOR?, - (CH,),-C(0)
-NR>R*? or - (CH,),-NHC(0O)-0-R*®, can be prepared by suitable
modification of the scheme shown in Figure 1-5 and 7. One
modification utilizes the starting material shown in Figure
1, wherein X is -CO-NH-. The-amide is then alkyigfed with

25 L’-(CH,),-COOR, wherein L!is a suitable leaving group,
using the alkylation procedures described above. -The

- remainder of the synthesis is as described in Figures 1 - 5

and 7.

r' "



1H NMR (CDCL,) 8: 1.59-1.65 (2H,m) , 1.95-2.66 (IIHmM , 3. 75 ﬁﬁhu?%m’ 5
)%

10 (2H,

brs) , 6_ 03 (1H, t) , 6 . 69 (2H brs) , 10 6.82(IH b

7.20-7,40(BH, nm). M5 mz: 476 (M+l) Exanple 34 -
4- (4- Chl or opteeINa7§511- [ 3- (6, 11- di hydr o- 2et hoxydi benz[ b, €] oxeppoTiidondirgtene) p
ropyl ] pi peridin-4-of To a solution of

4- (4-chl orophenyl)-1-[3-(6, 11-di hydrol5

2- hydr oxydi benzj b, e] oxepi n- 11-yl i dene) propyl ] pi peri di n-4-of (Exanple

32)(200my) in DWVF (5mL) were added-spdi um hydride (60%in oil, 25ng), ethyl
i odide (0.052m) and the m xture was stirred at roomtenperature for 1
hour. Water and ethyl acetate were added to the reaction mxture) the -. 20
organic layer was-gepghareduard washedawht b sabwrahedpadggeds jsadicdm

chl ori de,

chr omat og
conmpound

2.28-75 (

6. 82(| A, bh§FeTrParyly SxoUBS, fi%n

1-[3- (3- Bamm- 6Ll
enyl ) pi peridi n-4-0

and dried with magnesium sul fate. The solvent was distilled off
under redeosgpopndssdne whikkd Résiogud wadl Builire phiebylsmings . gel

AL RSN, SRS AIE. L BB 0 a1 o

"H- NMR (CBCE3h Be br3palkd, by) usiheb@thr@ing2habkrials9%a.cd8 (3H m

BHmM , 3..96 (2H, )
t-hews:orﬁrf,_sp Wl?ogl é’ﬁ‘ﬁl'e ﬁxe_s

;5. 15 (2H brs) . 6.02(1H 1), 6 68(2H brs),

%“Qié?)é%ra‘%‘y henz e ¢hpaRidul Lekbi-dene) RIOmEidkd 4- chl or oph

3- Br ono- 18iE3lipsedoprogif i6deiER66,31.1d -18diPedicsn 206 Sd]96xe e was prepar ed

by foll ow

U A LIS Sl Y gt 1 20 Lo, 2y bt e aci o

5, 11di hyd

3br ono- 6, 11- di hydeodnkenzfibneliexepilistated. biHMYREFEEDEWiingeS: 2. 74 (2H, q)
Ht) .. 3.77 (3H,s) , 5.10 (2H brs) , 6.02 (1H t) ( 6.70-6.83
PXEMPE eS8 Whdiginpre Potsidyendmek 49 Beed i8¢ d 1Y EYar ed by

, 3.43 (2
(3H1 rr)101

fol |l owi ng

t he procedure of exanple 45, step 3, but replacing

5- (3br onmopr opyl i dene) - 10, 11- di hydr o- 5H- di benzo[ a, d] cycl oheptene with the
f step 1. 20 ' H NVR ( CESEMPIEZFICAFION 70(3H, m), 1.96-2.10(2H, m,

o 3G DR 1 B0 Sy T 17 14

product o
2.322. 69(

(THm

15

20

25

dibenzo[a,d]cycloheptene-5-ylidene)propyl] piperidin-4-ol
To a solution of 5-(3-bromopropylidene) -
10,11-dihydro-5H-dibenzo[a,d] cycloheptene (described in JP
48-030064) (200mg) in DMF (10ml) were added 4-(4-
chlorophenyl) -4-hydroxypiperidine (230mg), potassium
carbonate (360mg), and potassium iodide (50mg). The
mixture was stirred at 70°C for 24 hours. Water and ethyl
acetate were added to the reaction mixture, the organic
layer was separated and washed with saturated aqueous
sodium chloride, and dried with magnesium sulfate. The
solvent was distilled off undéf reduced pressure. The
residue was purified by silica gel chromatography eluting
with ethyl acetate-hexane (1:1) to give the titled compound
(250mg) . ‘H-NMR (CDbC1,) 8:1.65-2.11(5H,m), 2.32-3.10(8H,m),

3.22-3.67{(4H,m), 5.87(1H,t), 7.03-7.44(12H,m). MS m/z:
444 (M+1) . —



WO 991 37651 -52 PCTNS99101266 Exanple 36 -
4-(4-Ch|orophenyl)-l-[3-(6,11dihydrodibenz[b,e]oxepin-ll-ylidenepqugp¥m&-4-
" met hoxypi peridine To a solution of 4-(4-chlorophenyl)-1-[3-(6,1

di hydr o- 2- natdwsyeiibenz[ b, e] oxepi n- 11yl i dene) propyl ] pi peri di pcéusdordiFeganp! e
2) (400ng) in DVF (5nml) were added sodi um hydride (60%in oil, SOrg), nethyl
i odide (0.07m) and the m xture was stirred at~ roomtenperature for 1
hour. Water and ethyl acetate were added 10 to the reaction m xture, the
organi c | ayer was separated and wasired with saturated agueous sodi um
chloride, and dried with nmagnesium sul fate. The solvent was distilled off
under reduced pressure. The residue was purified by silica gel

11 od cobauRa S foonmy iR DA b2 120022 8 (abhm . 2. 34- 2. 62
(8H, M , Zi¢FdEBdibenz (b6 eJdDxERHnbAd) Y] ideds) prapy)l ] pipets-ddrod-@3H, m)
& Aot oxy. 4 (4T GFEARERTITEES. (6o B RIS S ke B . 11. 1| dene)
propyl ] pi peldcdidieeT @ fa Ex@mitlicon ,0bus- replabliagophanyl ) -1- [3- (6,
11di hydr o- 2- net hoxydi benz[ b, e} oxepi n-11-. vyl i dene) propyl.] pi peri di n-4- of
(ExanplPe BFCISORGPY d25edi '&rldﬁiépﬁgﬁg@éﬁ@)lb\%@rzé (2 sl OhAP % i de
{erper at re For L ot T RIeaue et Bl a e e ard B acet ate vere
added to thepgierct 'BANMRXY{QDE] )t e 1.5192116 (SH@)2 WO 991 3?7651 - 53
2.37-2.80(8H,m), 5.22(2H,brs), 5.70(0.6x1H,t), ]
6.03(0.4xiH,t), 6.73-6.90(2H,m), 7.09-7.45(10H,m). MS m/z:
10 446 (M+1)
Example 3 - Membrane Preparations for Chemokine Binding and
Binding Assays
Membranes were prepared from THP-1 cells (ATCC
#TIB202). Cells were harvested by centrifugation, washed
15 twice with PBS (phosphate-buffered saline), and the cell
pellets were frozen at -70 to -85°C. The frozen pellet was
thawed in ice-cold lysis buffer consisting of 5 mM-HEPES
(N-2-hydroxyethylpiperazine-N'-2-ethane-sulfonic acid) pH
7.5, 2 mM EDTA (ethylenediaminetetraacetic acid), 5 pg/ml
20 each aprotinin, leupeptin, and chymostatin (protease
inhibitors), and 100 pg/ml PMSF (phenyl methane sulfonyl
fluoride - also a protease inhibitor), at a concentration
of 1 to 5 x 10’ cells/ml. This procedure results in cell
lysis. The suspension was mixed well to resuspend all of
25 the frozen cell pellet. Nuclei and cell debris were
removed by centrifugation of 400 x g for 10 minutes at 4°C.
The supernatant was transferred to a fresh tube and the

membrane fragments were collected by centrifugaticon at

———— —_



PCTNS99/ 01266 organi c | ayer was separated and washed with saturated aqueous
sodi um chl oride, and dried with nagnesi um sul fate. The sol vent wWdkJUL 2002
distilled off under reduced pressure. The residue was purified by silica

gel chromatwgmaptegiel uting 5 with ethyl acetate-hexane (r4) i e
titled conpound ( 190mg) . 1H NMR (CDC13) b: 1 . 98-2.85 (|2'fﬁ?rr4§é9%§i.%2

(3H, s) , 2. 93 (3H, s) , 5.23 (2H,brs) , 6.01 (IHt) , 6-:73-6.90 (3H mM
7.11-7.40 (9H, m . M5 m z: 488(M+l) 10 Exanple 38 -

1-[ 3- (8- Brono- 4, 10-di hydr ot hi eno[ 334c] [ 1] benzoxepi n- 10-yl i dene) pr opyl ] pi per
i di n-4-(4chl orophenyl)-4-01 Step 1 8-Brono-10-(3-bronopropylidene)-4,1015
di hydr ot hi eno[ 3, 2-c] [ 1] benzoxepi ne was prepared by foll ow ng the procedure

of exanpl g5 460 St &P fofNSlo ZmiHites Pt 384T Th
5, 11- di hydr o- 7- et oxypyridoTZ,B?c][1]benzoxep?n%9%%5naf?ﬂt was

4, 10- di hyaspi tawed] 20@- thé 1pebheoxeps nrdSuspendédt MVRECEDE18Y Bufer 84 .
2H, . 3 ..45 (2H, .t ,_S) 6 11(1 Ht), 6.65(1H, d),

g.03-3?08?%?%155%432%%-%92§§2§F&ﬁ§Fg%;%p%2 %ﬁg WVtFé8r88%pogﬁa?&gs paepared

by fol | ovéaeh tdsr o DEEAUr Be@he SX 2P| £ndScheiheBt 3t iRVt anBPh8CLGIML

5- (3bronopr opyl i dene) - 10, 11-di hydr o- 5H di benzo[ a, d] cycl oheptene . 25 with
t he pr%du}g‘ﬂsgf (%Qlé?ﬁcﬁ%miFPW(éD@l@eB:eich66£§ %U{%)H mAll xlpmegs 16

(2H,.m 4 (8L, , - : X2 Sl 4 (0 .3x2H, s)
5 . 90 %gr.e %%ﬁl‘??d,ga’igjﬁ T??ll}%g%‘gr?/%l@%%s?g?f 11'?3 gﬁ‘ﬁéQQ/OlZGb

6. 10( 0. 7xitbt§in GoBACON Trdtlidy , wés 78¢ 0e Brikked) ns6ng0a0p3ntkiid) assay
7.03-7.09(2H, . 21-7. 45(6H ME mz. 53 ) nple 39 - 4-

(4- Chl or 0 hte~{‘§3‘3"gi‘§' [’%?r%‘éfeﬁif%’%hy%%-%58§6§8%}- g _.“‘emgrane

SH-di benz¢dl @] e pirdls 1dhyhi SeDQLOE ORYALRI PebEkEhnad- ofoStep-dsec

11- (3- B-ronopr opyl i dene) - 6, 1Z- di hydr o- 6- oxo- 5H= di benz[ b, e] azepi ne was
prepar®d BREIbIDREPG- t he procedure of exanple 45, step 1 and 2, but
replaci ng 5,11-di hydro-7 10 met hoxypyri-do[ 2, 3-c] [ 1] benzoxepi n-5-one with
6, 11- di hydr 06- 5H- di benz[ b, e] azepi n-6, 11-di one. 'H NVR (CDCl~) b: 2.70-2.92
(2H, M , BiddifRHd4daysSu2l{tefitihe meBrZnb8(dblschlibel. AboVE, dd),

9.00(IH Qrs),. Step 2 15, The_titl conpound was, prepared b ol l owi ng the
procedurgw%%biﬁﬁﬁmﬁﬁpag}ns?%pt%,§€u¥9r %F%giﬂﬁmbgang prOtQXnS was
5- (3br oropr @gyA d stenged t A 0o 14- €b hy dp onlpHadiTheazell acd RaveiEzNent ¢e-Wet h the
product qzigéégr]Without unlabeled competitor (RANTES or MIP-la) or
15 wvarious concentrations of compounds. The binding reactions
were performed in 60 to 100 pul of a binding buffer
consisting of 10 mM HEPES pH-7.2, 1 mM CaCl,, 5 mM_MgCl,,
and 0.5% BSA (bovine serum albumin), for 60 min at room
temperature. The binding reactions were terminated by
20 harvesting the membranes by rapid filtration through glass
fiber filters (GF/B or GF/C, Packard) which were presoaked
in 0.3% polyethyleneimine. The filters were rinsed with
approximately 600 pl of binding buffer containing 0.5 M
NaCl, dried, and the amount of bound radiocactivity was
25 determined by scintillation counting in a Topcount beta-
plate counter.
The activities of test compounds are reported in the

Table below as IC,, values or the inhibitor concentration



1H NWR (CDC13) 8: 1.61-1.66 (2H, m , 1.97-2.20 (3H, M , 2.3520 2.68(8H,
5.80(1 H t), 7.03-7.53(11Hn), 8.02(IHdd), 9.27 (IHbrs) . M6 mi3 JusHiM1)
~s~u~200z WD 991 37651 -55 PCT/ US99/ 01266 Exanple 40 -

4- (4- Chl orophenyl ) -1-(3-(6, 11-di hydr o- 5- et hyl 6- oxo- 5H di benz[ b, e] azepi n-11-
yl i dene) propyl ] pi peridin-4-of The titled conpound was prepared by foll ow ng
the procedure of exanple 12, but replacing benzyl bromde wth 5 ethyl

i odide. 1H NWR (CDC13) b: 1.19-1.28 (3H m , 1.63-1.69 (2H m ,
1.992.16(3H,n), 2.37-2.70(SH, M, 3.77-3.85(IH M, 4.404.48 (IH n , 5.85
(1H, t) , 7.12-7.45 (IIH mM , 7.8%%E.H dd) . M5 mz: 487(M1l) 10 Exanple 41

1-(3-(5-n-Hutyl -6, 11-di hydr o- 6- oxo- 5Hdi benz] b, e] azepi n-11-yli dene) propyl]-4
4-chl or.Qphe r tLEl pI [

fél | owi ng %ér%cgr%?e urEI’edjio::E'réeli?(Org %q]&i bk & u?eg? aC| Jbe%z lﬁ g L& ‘g%rwith 15

n- but yl lb(i(ihldiehg iR (L@mcags §1 RASTES. 93( 3 Iﬂ‘]I,P—ZIlo(ZS‘&Q mg@am amg ,

2.402. 87 Hn) 3.62- 72(IH£2 52-4. 4(IH¥ 88(1H t) , 7 .

16-7 . 45HP-1119€1) me“’Pfa‘B%S( 1 %;41 eRimgd 205 5l e 42 -

4- (4- Chl eperhemlngild ?inl(rﬁlél-ltlgé W&E%éeé:?f‘i’gr@mx?%}’lﬂm@ O%0s DL di benz[ b,

e] azepi n- 11yl i dene) propyl ] pi peri di n-4-of To a sol ut

4- (4-éhl bn@pihmwll)s rhe3-gyurit dbhyepm- Sokbl S@Em@e&ﬂ[mel}laqeprasdnceyl i dene)

propyl]pl 5 chl ori ( 39) (500mM) in DWVF (8ml)

wer e addé %e%rﬁ r’il;’/{r?b %lcgd?o Ptne%l%? 25@2&?582 (3"

br onmopr opoxy)tetrahydro 2H~yran (0.5ml) and the m xture 19 J UL 2002 WO

991 37651 -55 PCT/ US99/ 01266

1



was stirred at roomtenperature for 6 hours. Water and ethyl acetate were
added to the reaction mxture) the organic |ayer was separated anqdrﬁgﬁzﬂ
wi th saturated aqueous sodium chloride, and dried with nagnesiums 02 5
The sol ventwo®sathssti | | ed o~ under reduced pressure. The resﬂcdﬁl?w% » ol ved
in 1M hydrogen chloride in diehyl ether and stirred at roomtenperature for
1 hour. Aqueous sodium' bicarbonate and ethyl acetate were added to the
reaction mxture, the organic |ayer was separated and washed with 10

sat urat ed aqueous sodium chloride, and dried with magnesium sul fate. The
solvent was distilled off under redifced pressure. The residue was purified
by silica gel chromatography eluting with ethyl acetate to give the titled
conmpound (250ng). 15 "H NWR (CDC13) b: 1.25-2.87 (ISH m , 3.51-3.56 (2H m
, 3 .763.82(IH M, 4.81-4.87(IH M, ®EEB&IHt), 7.16-7.45(I1I1H M, 7 . 82
(1H, dd) . M5s mz: 517(M+l) Ex -
1-[3-(5-tert-ButoxycarbonynethyggngﬁfgﬁﬁyB%Bﬁo
6-oxo-5H—dibenz[b,e]azegkaméiaylidene)EcngMM34-(4

chl orophenyl ) - pi peridin-4-of ;The titled ébnpgund way prepared by follow ng
the precedure of exanple 12, ,but replacing penzyl bromde with tert-butyl
brompacetate. 25 'H NWR (CDCi3) 8: 1.50(9H,s), 1.65-1.70(2H m, 1.95-
2.10(3H, m, 2.42-2.75(BH m 24.24(IH,d)"”, 4 _75(1Hd), 5.88(IH1),
7.16-7.46(11H n, 7.90(IH, dd - MS mz: 573 il 1) _ 19J UL 2002 WO

991 37651 -57 PCT/ US99/ 017266 Exanple 44 -
4-(4-Ch|orophenyl)-l-[3-(5,1i§dihydro-?hydrﬁ%y
[1]be%90xepino[2,3-b]pyridin;8- yl i dene) propyl ] pi peridin-4-of - Step 1 5 To
a solution of the product of2éxanple 45, st&bp 1 (4.3g) in dichloroethane
(100mL) was added boron tribédm de-nethyl salfide conplex (19.3g) and the
m xture was heated to reflux2Bor 3 hour. Watker and ethyl acetate were added
to the reaction mxture and Reutralized-wi th1d0 dilute NaOH sol ution. The
organi® | ayer was separated and washed wit h<gsaturated agqueous sodi um
chloride, and dried over nagpesi um sul fate.<The solvent was distilled off
under reduced pressure. The pesidue was puriiied by silica gel

chromat ography eluting with eghyl acetate-hgxane (1:2) to 15 give

5- (3- bronopropylidene)-5, 11-dghydro-7-hydrogy [1] benzoxepino [2, 3-b]
pyridpge (3 .29) . 1H NWR ( 1,) 8 2.72 (2H q) , 3.45 (2Ht) , S. 28

(2H brs) , 6.03 (I1~i,t) , 6,66-6.80 (3H tfl) , 7.26 (IHdd) , 7.58(~H, dd)

, 8.S1 (IH,dd) . 20 Step 2 The titled conpou$d was prepared by foll ow ng

t he procedure of exanple 45, gtep 3, but repracing
5-(3bronDpropyIidene)-5,11-d? ydro-?-nethoxgi[l]benzoxepino[2,3-b]pyridine

; 34
with Ege product of step 1. 3s _ 1 L
36 <1
38 <1
39 <10
40 <1
30 41 <l
42 <1
43 <10
- 44 _ <1
45 ) <1 -
35 46 <1
47 <l
- 48 <1l

49 <1

|"'



25 1H NV~ (DMBO-db) 8: 1.46-1 .51 (2H,m , 1.74-1.85 (2H,nm , ZZPgJﬁE(Zﬁ]IZ-I
m, 5.15(2H brs), 6.07(IHt), 6.61-6.70(3H m, 7.33-7.48(5H, m,

7.73(1H,dd), 8.47(1Hdd), 9.06(IHs). M5 mz: 463 (Ml) 19J UL 2002
WO 991 3765we98s3feT/ US99/ 01266 Exanpl e 45 - PCT/US99/01266

4- (4- Chl or ophenyl )-1-[3-(5, 11-di hydro- 7met hoxy [ 1] benzoxepino [2, 3-D]

pyri di n-5ylidene)propyl]piperidin-4-of Step 1 ' 5 To a solution of

5,11-di hydro-7-nmet hoxy [ 1] benzoxepino [2) 3-b]pyridin-5-one (5.0g) in THF
(50nl) was added 1.1M cycl opropyl magnesi um brom de THF sol ution (25nl) at
OC. The reaction mxture was warnmed’to roomtenperature, and stirred for 30
m nut es. Aqueous anmoni um 10 chloride and ethyl acetate were added to the
reaction m xture, the organic |ayer was separated and washed with saturated
aqueous sodi um chl ori de, arRBIQEOEICAL tPATARghesitum sul fate. The sol vent was
distilled off under reduced pressure. The residue was filtered and washed
with ethyl 15 acetate-lEexamneidl: 2) to DEyeluM)

5-cycl opropyl -5, 11-di hydr o- 7aet hoxy [ 1] benzpxepino [2, 3-b] pyridin-5-of
(5. Og) . Step 2 " - To a spdution of the product of step 1 (4.3g) in
aceticgacid (30m) was addeds£48% aqueous HBrjp (25nl) at 20 10C. The reaction
m xture was warnmed to roomt erature, and_stirred for 12 hours. Water and
et hyl acetate were added to e reaction mxjure and neutratized with

di lute NaOH sol ution. The orwni c layer was_ gpar at ed and washed with

sat urat ed aqueous sodi um chlDfide, and dried, over 25 magnesium sul fate. The
solvent was distilled off ungder reduced pre%iure. The residue was purified
by sitf ca gel ' chronmat ograp?% eluting with<ethyl acetate-hexane (1:4) to
1°9 J Ul 2002 WD 99137651 &5 PCT/ US99/ O 2% gi ve

5- (3- br omopr opyl i dene) - 5, 11-%# hydr o- 7- met hoi?o [ 1] benzoxepino [ 2, 3
-b] pyridine ( 5. 6g ) . 63 <10

e - = B o e

64 _ <l
15 €5 <1l
€6 <1000
67 <l
68 <10
69 <1
20 71 <1l
72 <10
73 <10
74 <1000
75 <10
25 . 76 - <10 -
77 <1l
78 <1
79 <l
83 <1000
30 85 <1l
86 >10
89 >10
90 <l
] 91 S| -
35 111 ’ <1
114 <l
- 117 <l
118 <l
128 <l

40 130 <1l

\"



5.25(2H,brs), 6.07(IHt), 6.72-6.82(3H, m, 7.21-7.42(5H, m, 5 7. (9
(IH,dd) , 8.4S (IH dd) . - _ Step 3 To_a solution the product of step 2
(I.1g~ in DWOWO3B168) were added 4-(4-chl orophenyl)-4-hydr oxyp‘j&p@{lés‘g}' ne
(0.81g) and potassium carbonate (0.53g) and the m xture was 1 L8 at
roomtenperature for 3 hours. Water and ethyl acetate were added to the
reaction m xture, the organic |ayer was separated and washed with saturated
aqueous sodium chloride, and dried wth nmagnesi um sul fate. The sol vent was
distilled off under reduced pressuré8-The 15 residue was purified by silica
gel chromat ography eluting with nethylene chloride-nethanol (10:1) to give
the titled conpound as mmj or regioisoner (0.86g) and m noY one (0.05Q)

Maj or isomer 20 ' H NVR ( CDCIB)OLOGICAA-DATHY(@aenty), 1.91-2.08(3H, n),
2.342.69 (8H mM , 3 .77 (3H, s) , 5.25 (2H,brs) , 6.07 (1H, t) , 6.726.82
(3%, m , 7.21-7.42 (SH, Bxamyle6 (I H, dd)Cg, M5 (I H dd) . M5 mlz: 477(M+l)
M nor isonmer 25 1H NWR (CDC13)3db: 1.65-1.79(H m, 2.01-2.13(2H, n},
2.352.76(BH, M, 3.76(3H, s), m*P22(2H, brs), %195(IHt), 6.726 . 80 (2H m ,
7 . 065 1H d) , 7. 16 ( 1H379d) , 7 . 28 (s2H, d) , 7.42(2H, d),

7.66(1 H dd), 8.39(I|H, dd). 1954 UL 2002 WO 99/37651 -60 M5 miz: 477(Mtl)
PCT/ US99/ 012G5 Exanpl e 46 - 4r{«4- Chl orophenyl,) - 1-[ 3- (5, 11-di hydr o- 7- et hoxy
[ 1] benzoxepi no[ 2, 3- b] pyri di n-psyl i dene) propyl,] pi peri din4-0l 5 The titled

<

conpound was prepared by fol Ilo_yg ng the pr ocedure of exanple 34, but

repl a(iiong -

4- (4-chl orophenyl ) 1-[ 3- (6, 11-]cﬁ91ydr 0- 2- hydr o’i‘ypdi benz[ b, e] oxepi n- 11yl i dene) p
ropyl ] pi peridin-4-of with 4-(#Xhl or ophenyl }$1-[3(5, 1 1-di hydro- 7- hydr oxy
[1] benzoxepino [2, 3-b] pyridfé n-5 10 yli dedé) propyl ] pi peri di n- 4- of
(exanpl e 44). 1H NVR (CDC13) ¥31 .38 (3H, %, 1. 67-1.72 (3H m ,
2.052.16 (2H,n) , 2.40-2.80 (B4 m , 3.99 (&4 q) , 5.26 (2H brs) , 6.05
(1H, &P , 6.71-6.82 (3H,m , DP3-7.43 (5H ™10 7.57 (I H,dd) , 8.47 (IH, dd)
. 15 M5 mz: 491(M+1) Exanpl eldr - >10

4- (4- Chl orophenyl )-1-[3-(5, 11x4i hydr o- 7i soprq@oxy( 1] benzoxepi no(2, 3-b] pyrid
i n-5ylidene)propyl ] piperidin-f The titl edigonmpound was prepared by
followi ng the 20 procedure ofigxanpl e 46, butygoepl acing ethyl iodide with

i sopreopy!l bromide. 1H-NWR (CEGlB) 8 1. 30464 d) , 1. 60-1.70 (3H mM ,

1.99 151 <1
152 <1
153 <1
154 <1l
25 : 155 - <1 .
158 <1
159 <1
160 <1
161 <10
30 162 <1
163 <l
166 <10
} 167 >1
168 B 1 -
35 173 " <1
174 <1
- 175 <1
176 <1
178 <1

40 181 <1l

v ' "|
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2.09 (2H M , 2.33-2.69 (BH M , 4.37-4.48 (IH M , 5.26 (2H brs) ,

6 06(1H t), 6.73-6.82(3H, m, 7.21-7.43(5H, m . 7.55(1H dd), 25 19JUL 2002
8.47(1H,dd). M5 nmlz: 505(Mtl) 19 JUL 2002 WD 99J37651 -61 PCT/ US99/ 01266
Exanpl e 48wq 99/37651 : PCT/US9
4-(4-Ch|orophenyl)-l-[3-(5,ll-dihydro-?ethoxycarbonylnethyloxy{]}%%%gbxepin
o[ 2, 3-b] pyri di n-5yl i dene) propyl ] pi peridin-4-of The titled conpound was
prepared by followi ng the 5 procedure of exanple 46, but replacing ethyl
iodide with ethyl bronpacetate. 1H NVR (CDC13) 8: 1.28(3H, t),

1.63-1.68(2H, nm), 1.972.02 (3H mM-39-2.33-2.68 (84 mM , 4.24 (2H,q) , 4.55
(2H, s) , 5.26 (2H, brs) , 6.06 (1H, t) , 6. 73-6.88 (3H M , 7.21-7.42
(SHm , 10 7.55(1Hdd), 8.44(IHdd). M5 mz: 549(Mt1l) Exanple 49 -

4- (4-Chl orophenyl) - 1- [ 3- ( 7Tp eya®TEADYDOIY S (cdde dy hydro [ 1] benzoxepino [ 2,
3-b] pyridin-5ylidene)propyl]piperidin-4-of 15 The titled conpound was
prepared by follow ng the e of exapple but repl aci ng et hyl
i odide with bronDacetonitr?E%?ﬁggéNNR (CD6§~° T 1.62-1.67 (2H m
1.94-2.06 (2H, M , 2.21(IH, ), 2.34-2.66 EH, m, 4.70(2H, s),
5.26(2H,brs), 20 6.10(IHt) £§.80(2H,brs), 92(1 H, brs), 7.22-7.41(SH, m,
7.56(PH. dd), 8.44(IH dd). MEh z: 502 (Mi}° 19 J-UL 2002 -62 Exanpl e
50 - 1-[3-(7-(2-Acetoxyet hy}§dxy-5, 11-di hyd %0?1] benzoxepino [2, 3-Db]

pyri di n-5-yl i dene)propyl] -%96 (4chl oropheny})pi peridi n-4-of The titled
conmpound was prepared by fol8dwing the 5 pfbcedure of exanple 46,

but ~epl aci ng et hyl iodide w88 2bronpet hyl >&€et at e.

10 190 >10 )
) 191 >10
192 >10
193 <1
194 - <1l
15 195 <10
197 <1
199 <1
248 <10

Example 8 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-
20 dibenz([b,e]thiepin-11-ylidene)propyllpiperidin-4-ol

Step 1

11—(3-Bromopropylidene)—g,ll-

dihydrodibenz [b,e]lthiepine was prepared by following the

procedure of example 45, step 1 and 2, but replacing 5,11-
"5 dihydro-7-methoxypyrido[2,3-c] [1]lbenzoxepin-5-one with

6,11-dihydrodibenz [b,elthiepin-1l1l-one.

'‘H~NMR (CD€l,) &: 2.50-2.64(2H,m), 3.36-3.47(3H,m), —

4.99(1H,d), 5.94(1H,t), 6.98-7.31(8H,m).

o



"H-NWR (CDC13) b: 1.65-1.72 (3H M , 1.97-2.09 (SH m , 2.371%’ﬁﬂ_ﬁﬁftn) :
4.11-4.14 (2H M , 4.37-4.41 (2H, M , 5.25 (2H,brs) 6.07(IH, t")Y
6.75-6.84(3H, m, 7.23-7.43(SH, M, 7.56(IH dd), 10 8.47(IH,dd). M5 m z: 549
(M+l) Exanwb®9Bisst 4- (4- Chl orophenyl)-1-[3-(5, 11-di hydr o- 7- pSr/osevoazeset hyl )
oxy [1] benzoxepino [2, 3-b] pyridin-5ylidene)propyl]piperidin-4-of 15 To a
solution of 1-[3-(7-(2-acetoxyethyl)oxy-5,11-di hydro

(1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] -4-(4chl or ophenyl) pi peri di n-4
-of (Exanple 50)(140nD) in ethanol (5ml) were added 15% sodi un hydroxi de
aqueous solution (2nml) and the m xtag-e was heated to reflux for 1 hour. 20
Water and ethyl acetate were added to the reaction m xture, the organic

| ayer was separated and washed with saturated aqueous_sodi um chl ori de,
and=dri edsgép hp magnesi u, ~ sul fate. The solvent was distilled off under
reduced pressure. The residue was purified by silica_ gel chromatography
el uting 25 wi tTheret hyl eheceonpPorndevatt REABRYEZ0DY) frdlgwiact haetit] ed 5
conmpound 6 9., 2.10 (3H, M
2.362. 79 é%‘%%r@re é‘%%@ép%ﬁm“é? 3 bytyr éw?gr)h éh% 82, (2H brs) .
19 Ju Zcﬁﬁomﬁpﬁﬁyﬁmiﬂhneﬁal@CIlLESEyGtQGEHGdQBe@bH[a)dJc@cI&hGpBénéBHlﬁ :
7.23- 7 41 ( Figg : 7.;4 élk%dd% ,8 . 43 ( 1H, dd) . -M5 mfz: 507

(NHl) Hﬁ+ goie product oL step 1.

4- (4-Chl onp 35 (54 14=di hydr Qg 7; 2 pho hyl,) oxy[ 1] benzoxep
no[ 2, 3- b]pyﬁﬂ? ?g;Pgd%ne p%%p%ffg#ggrldln§zggf hzbggﬁkéﬁ)éonpound was
prepared by3f olh o ngat beprrcedur 8. of (eKaepl, e 7469-huk 3 epkiga)ng et hyl
iodide with 4 (2- chI oethyl)nDrphoIinevhydrochloride.lO'H—NNR (CDC13) b:
1.62-1. 67‘(1%-1“ g)ﬁ 08(2H m, 2.20-2. 67 (I3H M , 2.74 (2H, t) ,
3.67-3.71 (4H, n) : 4 04 (2H t) ,5.23 (2H,brs) , 6.05 (IHt) , 6.73-6.82
(3H M , 7.20-7.41 (5Hm ,7 . 53 ( 1H, dd) ( 8 . 42 ( 1H dd) .Ms mz: 576
(NH1)15Ex5h®m916312 - 1-[3-(5- -Benzyl- 6,11- dlhydro 6-o0xo-5H-

o) br oby| JorRRrt it e ot 35112 0) SHRRR) b BERE T GE AR bRy o v e

[1]benzoxppp@@i&iﬁ-@@blpyridine mas prepared by follomﬁng the procedure
of exanpl e 45, step 1 and 2, but Eg %
5, 11- di hydro- 7% h%?%?ﬁ}%%nﬁoﬁépF PEOBREPYY i"di-35-(End WndiRYISOr f-di hydr o

1] b - #5 H
1] benzoxgpi op: d2ucdz b eys gty 1@n9laeeuu§f&@9§a§§l%e@d@< o,

7.56( 1 H, doydB8ochbar{da Hf Eudr)nple 39)4300ag+ AoDMAD ($91376& e @dided

15 sodium hydride (60% in o0il, 200mg), benzyl bromide (0.15ml)
and the mixture was stirred at room temperature for 1 hour.
Water and ethyl acetate were added to the reaction mixture,
the organic layer was separated and washed with saturated
agueous sodium chloride, and dried with magnesium sulfate.

20 The solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography eluting
with ethyl acetate to give the-titled compound (180mg).
'H-NMR (CDCl,) &: 1.62-1.67(2H,m), 1.99-2.20(3H,m), 2.33-
2.65(8H,m)_, 5.10(1H,d), 5.75(1H,d), 5.94(1H,t), 7.11-

25 7.42(16H,m), 7.91(1H,dd).
MS m/z: 549 (M+1)

k|"|



PCT/ US99/ 012bb Step 2 The titled conpound was prepared by follomqggU[Q®2
procedure of exanple 45, step 3, but repl acing

5- (3br onopr opyl i dene) -5, 11- di hydr o- 7- met hoxy 5

[ 1] benzoxepi no[ 2, 3-b] pyridine with the product of step 1. 1H NWVR (CDC13) 8:
1.66-1.71(2H, nm, 2.00-2.20(3H, m, 2.362.69(BH m, 5.34(2H, brs),
6.10(IHt), 6.83-6.96(3H, m, 7.17-7.44 (6Hn , 7.60 (IH dd~ , 8.46
(IHdd) . M5 mz: 447(M+l) 10 Exanple 54 -

1-[3-(8-Bronp-5, 11-di hydr o[ 1] benzoxepi no[ 2, 3b] pyri di n-5-yl i dene) propyl ] -4-(
4- chl or ophenyl ) pi peri di n4-0l Step-418-Brono-5-(3-bronopropylidene)-5, 1115
di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di ne was prepared by follow ng the
procedure of exanple 45, step 1 and 2, but repl acing
5,11-dihydamplenéﬂhexypﬂmmﬂﬁaﬁaqﬁoxxmgEhﬁkn&JIﬂ+dfhyﬂmbwﬁ{dxd%mWOnD 5,11

G LR s SHR AR « ARG 2 2

(2H M , p{pd84i4i304(3W M , 7.59 (IH, dd) , 8. 54 ( 113, dd) . - . Step 2
The t|tled conpound was prepared by following the-- 25 procedure of exanple
45, step 3, but-riéplCadioxgpphenyl)-1-[3-(6,11-dihydro-5-

5-(3b 2,3b d

i th ThoSoroR it gy 4 %‘%‘7 RIS R EEBEE55 Pt Usosl 01266

SHB g?/gH( gmﬁ:aib Bhebprblpﬁﬂt] 1_11@:&:(;2111194 -oll. &Ekﬁn;gjelgﬂ(-] (. ng )2 W32 ;@ﬂ(vfzd ?)Si-l N
() . )

( 7.56 (FH, éd) EYQ% FED Htrlcﬁflde Mél Jze "5125 W% %‘%Faﬁﬁ% 3 55 -

4- (4- Cnl gpepheamperhth3=( A badiduidi- %@W%ﬁﬂm&&&d&&ﬂd@ hepzazepi n-

5- ylldene)gropyl pi peridin4-0l - Step 1

5- ( 3- Br ofBpY dpRpregane) vere dddast G—OlG—r@(cﬁefﬁr‘llt()lq;yrmld@[@'% di]l'{€2] benzazepi ne
fen d 2, but
ropl SEi nasBdelY, pse %%et%ﬁf’aq{a%%beh%ﬁdﬁpﬁ FRSA e

10, 11- dlhydrocﬁ&‘ropyu dafizy .3-7 ﬂmzl@ammrﬁﬁihcﬁm&r%dwv@l(v@m@ b:
2.75-2.90 OH, 92(I H t), 15 7.04-7.70(5H, ),
8. 10(1 H, a‘é ténz@(jl ﬁoﬂﬁ’}? ”f%)%“(q %E)‘rs) )St ep 2 ( "

'H-NMR (DMSO-d,) &: 1.44-1.61(2H,m), 2.07-2.17(1H,m), 2.35-

3.01(9H,m}), 4.28(1H,d), 4.59(1H,d), 5.83(1H,t), 7.18-
15 7.71(12H,m).
MS m/z: 517 (M+1)

Example 18 - 4-(4—Chlorophenyi}-1—[3-(6,11-dihydrot§-
ethoxycarbonylmethyl-6-oxo-5H-dibenz [b,e]azepin-11-
ylidene)propyllpiperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 1, but replacing 5-(3-
bromopropy;idene)-lO,ll—dihydro:SH-dibenzo[a,d]cyclgheptene
with 11- (3-bromopropylidene) -5-ethoxycarbonylmethyl-6-oxo-5H-

dibenz [b,elazepine.

25 'H-NMR (CDC1,) &: 1.30(3H,t), 1.64-1.69(2H,m), 1.97-
2.10(3H,m), 2.38-2.71(8H,m), 4.27(2H,q), 4.32(1H,d),
4.84(1H,d), 5.88(1H,t), 7.16-7.45(11H,m), 7.88(1H,dd).
MS m/z: 545 (M+1) i



The titled conpound was prepared by follow ng the procedure of exanple 45,
step 3, but replacing 19 JUL 200

5- (3br onopr opyl i dene) - 10, 11- di hydr o- 5H di benzo[ a, d] cycl oheptene 20 with the
product of woepes316511H NVR (CDC13) 8: 1.64-1.69 (3H, m , 2.00pCr/sHofodidsm- |
2.352.70 (BH M , 5.82 (IHt) , 7.08 (IH dd) , 7.23-7.62 (BH m , 8.04
(1H ,dd) , 8.32 (IH dd) , 8.76 (IHbrs) . , M5 mz: 460(Ml) 19 JU 2002
WD 991 37651 -66 PCTI US99/ 01266 Exanple 56 -

4- (4- Chl orophenyl )-1-[3-(10, 11-di hydr o- 11net hyl - 10- oxo-5H pyri do[ 2, 3-c][2] b
enzazepi n- 5yl i dene) propyl ] pi peri di n-4-@b-The titled conpound was prepared
by following the 5 procedure of exanple 36, but replacing of

4- (4chl orophenyl ) -1-[ 3- (6, 11 -di hydr o- 2rmet hoxydi benz[ b, e] oxepi n-11-yl i dene)p
ropyl ] pi peri disii1f W9 th 4- (4-Chlorophenyl)-1-([3-(6,11-dihydro-

5- (3-bronopr opyl i dene) - 10, 11-di hydr o- 10- oxo-5Hpyrido [2, 3-c]

[ 2] benzazepi rfemetthyiH SR -GdciBbenz b grl-azemi33n) , 2. .00-2.10 (2H m

, 2.412 .69 (8H, (3 Jysmn8& (1H, t) , 7. 07 (IHdd) , 7.25 7
. 54 ( 8H, n)’%‘!j‘dpn.e@“%p%ﬂﬁ?’aﬁﬁd? .42241( 1H dd) . MB mz: 474 (M)
Exanpl e 57 - 4-(4-T0H ariopleshydgmpboyrdd (g <l prBdapdrd-bid ¥ollowing the

nmet hoxy[ 1] benzoxepj no[ 2, 3-b ri di n- | i dene) et hyl ] pi peridin-4-of Step 1
To a sol ut o@?ﬂc%%lqgi%%ﬁo’s i U q}rﬂ%e (2.2g) in THF (20nml)
was added 1.6M 5 istothoptddy 1adexane 200 soifdn - 9nl) at 0C for 30

m nutes. To the reaction mxture cooled to 0C was added

5, 11- di hydr o-Sreansx g 14 berclsegp e Wi pyri di n- 5-one (1.0gl dropw se as

THF sol ution (5ml), j was d- tQ raoom , tenperature, and
stirred for Slig{lj% sp%é%bﬁjﬂa%?e)uvn?%g%% g{cgn et hyl acetate were
added to the daaaid ), elxdepen. the organic |ayer was separated and washed
wi th saturated aqueous sodium chloride, and dried with magnesi um sul fate.
The sol varft Wéls NIRst(iICDICad) o f Lndier2 r@gltEiedn) , 1. 302 2DDP8WPII 37651 - 67
PCT/ US99/ 01266 §r ssure. The residue was purifzed brX silica gel
3.53(3H,s), 5.84(1H,t), 7.10-7.44(11H,m), 7.85-7.89(1H,m).

MS m/z: 473 (M+1).

Example 21 - 4-(4-Chlorophenyl)-1-{3-(5H-
dibenzo[a,d] cycloheptene-5-ylidene)propyl]piperidin-4-ol
15 The titled compound was prepared by following the
procedure of example 1, but replacing 5-(3- _
bromopropylidene) -10,11-dihydro-5H-dibenzo[a,d] cycloheptene
with 5-(3-bromopropylidene) -5H-dibenzo [a,d]cycloheptene.
'H-NMR (CDCl,) &: 1.58-1.63(2H,m), 2.00-2.05(2H,m), 2.26-
20 2.46(6H,m), 2.62-2.66 (2H,m), 5.55(1H,t), 6.85(2H,s), 7.24-
7.40(12H, m) .

MS m/z: 442 (M+1).

[
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- chromatography eluting with ethyl acetate-hexane (1:4) to give

5, 11-di hydr o- 7- met hoxy- 5- net hyl enepyrido(2,3 ' c] [1]benzoxepine1@O“H4@W .
5 Step 2 To a solution of DVF (0.54ml) was added phosphorus oxychl ori de
(0.41nl) atwO@®/$ms1 10 m nutes. To the reaction m xture was RAUAISIYNR266
product of step 1 (210nmg) in carbontetrachloride (5nl) and the m xture was
heated to 10 reflux for 5 hours. Aqueous podi um bi carbonate and et hyl
acetate were added to the reaction m xture, the organic |ayer was separated
and washed wi th saturated aqueous sodium chloride, and dried wth rmagnesi um
sul fate. The solvent was distilled of#3under reduced pressure. The 15
residue was purified by silica gel chronmatography eluting with ethyl

acet at e-hexane (1:4) to give 3-(5, 11-di hydro-7met hoxy [1] benzoxepi nho [2,
3-b] pyridi nEraybldene) -a4e¢t atdbbydehéddDhig) - [3 - e NMR- d OB - b+
3.77(0.7x3H,s),3.79(0. 3x3H, .s), 20 5.31(2H, s 6. 46(0. 7x1H,d))

6. 52(0. 3x1H, BFEhgxy ??E@?i&éh%?n ?%8?%9%?&?96%}7 7.78(0. 7x1H, dd),
8.55(0.7x1H,gg}de§e§éggp§gibg 8rig9nb2(813x1H d), 9 . 79 ( 0 . 7xIH d) .
19 JUL 2002 991 37651 -68 / US99/ 01266 Step 3 The titled conpound was
prepared by fol | Baengithedprovpdund Was eruaprregsbysfeplowingtthepl aci ng of

3-(5, 11di hydro- 7- [ 2.3 idin<5_5
y|fdene)L?ﬁpé%8%8§ﬁ$ggé§}%%QﬁﬁégﬁgF'§€L§f§%?§?¥§§+ﬁﬂﬁ§zcnc13) 8: 1.64-1.82
(2H, M , 1. 9Br2m2arbphltliene?-482158d{RyHmp-5H2d¥BeRBzd%a(GHrloh8pH8ne

0. 3x3H, , 3.70(0.7x3H,s), 5.24(2H b 18(0. 7x1H, t
é.21?0.3§1H,W}Fhei%zléfgﬁgéPPﬁf?Y ?@%%%?éQifEag§PY%§°7?8%€6h9§XH,dd),

8. 42(0. 7x1H, de}1,o8y466Bed%th, 80bxeyBnal z: 463(M1). Exanple 58 -
4- (4- Chl orophenyl ) =1-(4-(5, 11-di hydro- 7net hoxy [1] benzoxepino [2 , 3-b]
pyri di n- 5yl i denaybutgddpi)péri di. A54107018HShep 2.01-2.13(3H,m), 2.41-
3-(5,11-Di hydro-7- et hoxy( 1] benzoxepi no[ 2, 3-hb] pyri di n5- Iidene;propenaldehy
de was pP@pa?eéoﬁﬁHﬁBPPoékﬁg(9He 5?oceauﬁg(gﬁ'g¥§ﬁplé-3 (0gPEPpHRE) put

repl aci ng 5;él@bhﬁ@ﬁﬂlﬁjﬂ?ﬁhOéY7§15?BﬂYh?8?E1kb§§4@¥@2&ﬂ9&?137bb@¥fid!n? 20
with 5, 11-di hydro- 7- met hoxy- 5- (propyl - 1-ene} [ 1] benzoxepi no[ 2, 3-b] pyri di ne
(by- product 6i4éXéﬁpmé,45,7§Kéﬁ,gd§,.719PNNR66€EE§3) 8:93(0.%81HQA3x3H, s)

, 3. 80 (0 7 \ b R (2H,brs), 6.34-6.39(IH m, 6.72-7.38 (6H m,
25 7.58(0.7xTﬁ,§Z?, §.?76§.§£1H,dd), 8.49(0. 3x1H, dd), 8.60(0. 7x1H, dd) .
9.51(0. 7x1H,d), 9.54(0.3x1H,d).
Example 23 - 1-[3-(2-Butoxycarbonyl-6,11-
15 dihydrodibenz[b,e]oxepin-1l-ylidene)propyl]-4-(4-
chlorophenyl)piperidin-4-ol
The titled compound w;s prepared by follo&iﬁg the
procedure of example 1, but replacing 5-(3-
bromopropylidene) -10, 11-dihydro-SH-dibenzo [a,d] cycloheptene
20 with 11-(3-bromopropylidene)-2-butoxy-6,11-
dihydrodibenz (b, el oxepine.
'H-NMR (CDC1l,) &: 0.96(3H,t) -~ 1.53(2H,q), 1.70-1-77(3H,m),
2.02-2.14(3H,m), 2.39-2.78(5H,m), 4.27(2H,t), 5.27(2H,brs),
5.75(0.8x1H,t), 6.10(0.2x1H,t), 6.78(1H,d), 7.27-
25 7.43(8§,m), 7.76 (1H,dd), 7.89(0.8x1K,d), 7.98(0;2x1H,d).
MS m/z: 546 (M+1).

i
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1 9 JU 2002 WO 991 37651 PCTNS99/ 01266 -69 Step 2 To a solution of the
product of step 1 (90nmg) in dichloronethane (6nl) were added sodi UifhJUL 2002
triacet oxyborohydride (170ng), 4-(4-chlorophenyl)-4 5 hydroxypi peridi ne
(70ng) and woeydmskaci d (0.02nl) and the mixture stirred at rpegapdees1286 at ure
for 24 hour. Water and ethyl acetate were added to the reaction m xture,
the organic | ayer was separated and washed with saturated aqueous sodi um
chloride, and dried with nagnesium sul fate. 10 The sol vent was
distilled-off under reduced pressure. The residue was purified by silica
gel chromatography eluting with di chl"8fsnet hane- net hanol (95:5) to give

4- (4chl or ophenyl )-1-[4-(5, 11-di hydr o- 7net hoxy[ 1] benzoxepi no[ 2, 3-b] pyridi n-5
-ylidene) but en-215 yl ] pi peri di n- 4- of (110q?). 1H NMR (CDC13) 8:

1.68- 1. 73( 2HExaple -2 he(dH 2 §jarboagb-6, ¥b-(3H, n) , 2 . 77-2 . 81 (2H,

. 3. 08-2a . , 7 (0. 7xt H, . 5.20
Coribrs) | Erygbdndlo qfoddida ipiiadlerpbayny fg (15T 0
g.$5(0.3X3Ft¢hmor?p§%§£Ffbﬂpérﬁ%ﬁng44g{p.7X1H,gd¢. Nanff: 4?9 gh%;)t. Step

o a solution g wer e adde 9 undeY-. a bal] oon m xture
was filtered under® raeo‘ifﬂ):]é‘b“p‘?%s%’g ‘fhé‘lbgrég‘i’r‘é?pn%?n%pele 18My T H et hanol
Pd-C (2np V@&ﬂiéfﬁ%ém¥@yﬂﬁ&%dimll@ﬂ@?éﬁéﬁ&:@—i?f 1 hour. The

through the celite and distilled off re to %%ge the titled conpound (6ny).
1 9 J UL 200YdenenEyest] Pipe pciinshor b1 decampl e | Camng) gin

G 00(0 o oAl B e Sl PR b an LG, LBy PO
(I1H M . M swprc#A9i(Mlgml) and the mixture was heated to reflux for
12 hours. The solvent was distilled off under reduced

10 pressure. Water and ethyl acetate were added to the
reaction mixture, the aqueoas layer was separated and
neutralized with dilute hydrochloric acid. The
precipitation was filtered to give the titled compound
(80mg) .

15 ‘'H-NMR (CD,0D) &: 1.73-1.79(2H,m), 2.14-2.19(2H,m), 2.80-
2.93(3H,m), 3.02-3.11 (3H,m), 3.24-3.29(2H,m),
5.25(2H,brs), 5.61(0.7x1H,t), 6.05(0.3x1H,t),
6.72(1H,d),7.22-7.40 (8H,m), 7.52-7.65(1H,m),

7.75(0.7x1H,d), 7.80(0.3x1H,d).
20 MS m/z: 490 (M+1).

Example 25 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-2-

dimethylaminocarbonyldibenz [b, el oxepin-11-

—

ylidene)propyl]lpiperidin-4-ol
The titled compound was prepared by following the
25 procedure of example 1, but replacing 5-(3-
bromopropylidene) -10,11-dihydro-5SH-dibenzo [a,d] cyclocheptene
with 11-(3-bromopropylidene)-2-dimethylaminocarbonyl-6,11-

dihydrodibenz [b, e] oxepine. .

p—— —_
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5 Exanple 59 - 1-[3-(5, 11-Di hydro-7nmet hoxy (1] benzoxepino [2, 3- bL
pyri di n-5ylidene_) propyl ] pi peridi n-4-phenyl -4-of The titled conpouhB Jag00?
prepared by follow ng the procedure of exanple 45, step 3, but replacing

4- (410 chl owa9snesi) - 4- hydr oxypi peri di ne with 4-phenyl - 4hydr gesv/pEersddi Ne.
1H NMR (CDC13) d: 1.68-1.73 (2H,n) , 2.02-2.15 (3H n) , 2.382 72(BH, m,

3.77(3H, s), 5.26(2H,brs), 6.08(IHt), 6.726.83 (3H M , 7.21-7.36 (4H m
7.46-7.49 (2H m , 7.58 (IHdd) , 15 8.46 (IHdd) . M5 mz: 443 (M1l)
Exanpl e 60 -

4- (4- Bronophenyl ) - 1-[3- (5, 11-di hydr o- Yot hoxy[ 1] benzoxepi no[ 2, 3-b] pyri din-5
yl i dene) propyl ] pi peridin-4-of 20 The titled conpound was prepared by

foll owi ng the procedure of exanple 45) step 3, but replacin

4- (4- chl or opheiyR ) {ADEYdr SxyBi- yﬁér*lld|6ﬁd2\ki'tﬂﬁ 2.00- 2 12(2H m), 2.37-

44 4 b h 4- hyd 69 (26 m ,
2. 00-2. 10 ( Sy (oH 2037 208387 595 25 BT E bty B LA

)
: 6 05 (1H(ot Bx1:6+) 706 . 71&% .Gy, @m,,6778(b47&1th gd)y J3Z7 2% (2H, d) ,
7-.44 (2H, s) , 7. 52( 1H, dd) , 8 . 44 ( 1H, dd) . 19 JU 2002 WO
991 37651 PCTAOHGGY (1266 -71 M5 m z: 521, 523 (M+1). Exanpl e 61 -

1-[3-(5, 11- Ph Q- t [1]benzoxep|no[2 - b] pyri di n-5ylidene) propyl]
plperIdI% 49-ga¥1?z §q$h39%¥tled conmpound was prepared by follow ng the
procedure of exanple 45, step 3, but repIaC|ng

4- (4-ch. | henyl hyd di t -h j di ne. 1H NMR
(C(Dc1§) sor%gc iie)észﬁyﬁgoxy e” X3 Vf hl %‘%rl )izp‘yf%fr I% 2.34-2.48
4H, 2.6 , 1, RAhl-b

1( A 3)6 i %t )arB _ th@ldé\%)e(@%d?b ei%ﬁeldi_:{r)l ﬁlﬁérgeg;ﬂroﬁy];]ﬁggi'l( & d&)S)1

8 . 50 ( 1H4-@d) . M5 miz: 367 (M+1) . Exanple 62 -

4- Benzyl - 1- [ 3- (51 di M@qu}g% tlﬁ;ﬁﬁl_{%dhegﬁ)r}éo&eq@no(e[ 2); 3-b] pyridin-5

yl i dene) propyl ] pi perl was prepared by foll ow ng
t he prodedude hetd rexemhloxyds risirgl dd bemst (b eqjlqata;nga 11-

4- (4-chl | 4 hyd d

o bensyl -4 Ryars VPR o todithy) 0 JHF staml) gexe
1.62-1.75 (2dqe ,11%h&21%1 al{fhitRfh H¥dride  (VOM,2H . ml) BroftidsdRe s) , S
.25 (2H, brs) , 6.08 (1H t) , 6.73-6.84 (3H M ey 4 6H m 7.7

(IH dd) , 8056C(|ﬁpédyhe miZEUKE WRS: SESFYENHRF. Yoom temperature for 1
hour. Aqueous sodium hydroxide (1M) was added to the

15 reaction mixture to stir for 30 minutes, then ethyl acetate
and brine was added to the mixture. The organic layer was
separatéd and washed with saturated aqueous sodium
chloride, and dried with magnesium sulfate. The solvent was
distilled off under reduced pressure. The residue was

20 purified by silica gel chromatography eluting with

' dichloromethane-methanol (10:1) to give the titled compound

(90mg) .

—

‘H-NMR (CDCl,) &: 1.61-1.66(2H,m), 1.98-2.03(2H,m), 2.39-

2.48(3H,m), 2.57-2.79 (6H,m), 4.52(2H,s), 5.20(2H,brs),
25 5.66(0.8x1H,t), 6.01(0.2x1H,t), 6.67(0.2x1H,d),

6.79(0.8x1H,d), 7.06(1H,dd), 7.15-7.37(9H,m).

MS m/z: 476 (M+1).

\"“



19 JU 2002 WO 991 37651 -72 PCT/ US99/ 01266 Exanple 63 -
4-Cyano-1-[3-(5,11-dihydro-?nethoxy[l]benzoxepino[2,3-b]pyridin-f-mzldene)p
ropyl ] - 4phenyl pi peri dine The titled conpound was prepared by fol 8 Uhdmﬂhe
5 procedur ewof99sxesapl e 45, step 3, but replacing PCT/US99/01266

4- (4-chl orophenyl ) - 4- hydr oxypi peri di ne with 4-cyano- 4-phenyl pi peri di ne.
IHNWR -(CDC13) S: 1.97-2.06~(4H m , 2.37-2.60 (6H M , 2.852.90 (2H, M
3.79 (3H, s) , 5.27 (2H,brs) , 6.08 (1H, t) , 6.72 10 6.84 (3H m
7.24-7.58 (7THHm ; 8.49 (IHdd) . Ms mz: 452 (M+l) . Exanple 64 -
1-[3-(5, 11-Di hydro-7 nmethoxy [1] benzt&pino [2, 3-b] pyridin-5-ylidene)
propyl] -4phenyl piperidine 15 The titled conpound was prepared by foll ow ng
t he procedure of exanple 45, step 3, but replacir~~

4- (4- chIoropﬁaﬁmple42ﬁydréxyprﬁbgpapﬁéeﬂVﬂh ~3-pRen§l pi peihtidme- 2HINMVR

(CDC13) b: 1 1,79, (4H 3720 2.52 (SHnn ,

2. 86-2.94 (2R ,§f°xys Tefgklgf%hggdgggﬁiH bri}xep%n g?IH t), 6. 72-6.83(3H,
m, 7.17-7.3%(6Hens) préphs) pliPeddiingads(l H, dd) NB mz 426 (Mrl) . 19 J
UL 2002 WO 991 37651 -73_PCT/ US99/ 01266 Exanp .
4- (4- Ch|oropheny|FOl@[§Oé§t19ndpﬁyar647ﬁ§99699P§p5éhzéxéa|46[213 b] pyri di n-
5y|'dene)BrOEXELEkBeb'Qb@ﬁol%%a&bbh?@d@ﬁgﬂgqﬁde$@§eBESD§ied by follow ng
the 5 procedure”of exanple , but replacin

4-(4- chIorophémﬂEPEAphp@wdiypppenddnné ~@ilt K 60mgi- chl@HBpHén&D)pEﬁEW|d|ne

1H NVR CDC13 H -2.,08 (.2H . 362.48 (5H,
3 oo DosdhgRn meRHiAnddnbil) cn1deilsl A5l e ARl R ™
6-73-6-83(3HD P}, dndOtHe2df{ibthrélwad. ST{ttbddis Lodd féhbslddurdbeorz: 461

(M1) . le 66 - 1-[3-(5,11-D hydro-7net hoxy [1] .benzoxepi no [2 3-b]
U
pyridin-5 hour, the reaction mixture was quenched by saturated

10 ammonium agueous, then ethyl acetate and water was added

to the mixture. The organic layer was separated and washed

with saturated aqueous sodium chloride, and dried with

magnesium sulfate. The solvent was distilled off under

reduced pressure. The residue was purified by silica gel
15 chromatography eluting with ethyl acetate-methanol (95:5)

to give the titled compound (20mg).

'H-NMR (CDCl,) &: 1.54(0.7x6H,s), 1.62(0.3x6H,s), 1.63-

1.70(2H,m}, 2.03-2.10(3H,£), 2.38-2.49 (3H,m);L5.62-

2.82(4H,m), 5.17(2H,brs), 5.68(0.7x1H,t), 6.05(0.3x1H,t),
20 6.75(0.3x1H,d), 6.83(0.7x1H,d), 7.18-7.43(10H,m).

MS m/z: 504 (M+1).

Example 28 - 4-(4-Chlorophenyl)-1-(3-(2-cyano-6,11-
dihydrodibenz [b,e]oxepin-11-ylidene)propyllpiperidin-4-ol
The titled compound was prepared by follow1ng the
25 procedure of example 1, but replacing 5-(3-
bromopropylidene)-10,11-dihydro-5H-dibenzo [a,d] cycloheptene
with 11-(3-bromopropylidene)-2-cyano-6,11-

dihydrodibenz [b, e] oxepine.

—e——
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15 ylidene)propyl]-4-piperidinopiperidine The titled conpound was prepared
by followi ng the procedure of exanple 45, step 3, but replacing

4- (4-chl orophenyl ) - 4- hydr oxypi peri di ne wi th 4-piperidi nopi peri difrieJ| ZRM
1H NVR ( CDCW®)99837651. 40- 2. 00(1 2H, n), 2.15-2.60(9H, n}, 2.802. B2r/ySdY

3.80 (3H, s) , 5.28 (2H,brs) , 6.05 (1H, t) , 6.756.86 (3l~,m , 7. 30
(IH,dd) , 7.5-5 (IHdd) , 8.46 (IH d~ . M5 mz 434 (Ml) . 19 J Ul 2002
WD 991 37651 - 74 PCT/ US99101266 Exanple 67 - 1-[3-(5, 11-D hydro-7 met hoxy

[ 1] benzoxepino [2, 3-Db] pyridin-5-ylidene) propyl]

- 4( 2- ket o- 1- benzi i dazol i nyl ) pi peri di nd7The titled conpound was prepared by
followng the 5 procedure of exanple 45, step 3, but repl acing

4- (4-chl orophenyl ) - 4- hydr oxypi peridine with

4- (2-keto- 1- benzmMr dazall,nyb) pi pee7 dr-. Tee(2H HRINVR }@1;123)13(211 wH; 12 79'(-2H
m, 2.03-2.15(2H, gg 2.382. 52(6H, M, 2.93-2. 98 é%% 3.78(3H, s

4. 30- 4. 38(| H%r)??l B, B0( 234; %5352H6br_m>(4 1 35 (. 726LHs, B4 344 0 7rf 0 - 2xH. ). 03

(SR T 2l g (Zhf)a), 76282 (6 HhA, @) B AR Tdon B ! mz: 483

(M+l). Exanp

1-[3-(5, 11- Dbﬁydnbz?n%ﬂhokwfllbenzoxep|no[2 3-b] pyri di n-5-ylidene)propyl]-4
15 (2-keto-3-nethyl -1-benzi m dazolinyl)pi peridine The titled conpound was
prepared by follow ng the procedure of exanple 36, but replacing of

4- (4-chl orophepyhpid-£3- (61113dl(iz1ypizh9n&ﬁ@m@<ysﬂmpnz[b e] oxepi n- 11-yl i dene)
propyl ] pi peridin-4-o0 [

| 1- di hydr o- 7- WWWJ?Qéﬂibx@b@ﬁgﬂ?Qn‘gb]ﬁyhciﬁfiﬁ)@mmd]ehe‘)pf‘bpyl] 4- (2-keto
-1b d CDC13) 8: 1.72-1.76 (2H m
2 005 14 (orri B aaE By e e N T i 12 38 (3H ) 3.77

(3H,s) , 4.30 25 4T67a(bbﬂut1¢n50274(2%+¢hk@rqoﬁbﬁ&ﬂx+l+f; (2 6cydnd- 83
() 0,95 1 00 A o Ta PO L2, o 8,00, (100 1, .38, (11 00
10 4-o0l (380mg) in EtOH (20ml) were added Raney nickel (50%
slurry in water, 60 mg), and the mixture was hydrogenated
at 15 psi for 2 hours. The mixture was filtered through the
celite and distilled off under reduced pressure. The
residue was purified by silica gel chromatography eluting

15 with dichloromethane-methanol-aqueous ammonium (95:5:1) to

give the titled compound (130mg).

FS—

'H-NMR (CDC1l,) 6: 1.76-1.94(3H,m), 2.18-2.34(2H,m), 2.85-
3.10(8H,m), 3.88(2H,s), 5.30(2H,brs), 5.59(1H,t),
6€.78(1H,d), 7.13-7.40(10H,m).

20 MS m/z: 475 (M+1).

Example 30 - 4-(4-Chlorophenyl)-1-{3-(6,11-dihydro-2-
nitrodibenz[b,e]oxepin-ll—?lidene)propyl]piperidin—4-ol
The titled compound was prepared by following the
proceéﬁre of example 1, but replacing 5-(3- .
25 Dbromopropylidene)-10,11-dihydro-5H-dibenzo[a,d]cycloheptene
with 11-(3-bromopropylidene)-6,11-dihydro-2-

nitorodibenz [b, eloxepine.



PCTNS99/ 01266 Exanple 69 - 8-[3-(5,11-D hydro-7 - 19 JUL 2002
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 1phenyl -1, 3, 8-tri azas
pi ro[ 4, 5] decan-4-one The titled conmpound was prepared by following the 5
procedure of exanple 45, step 3, but replacing

4- (4-chl orophenyl ) - 4- hydr oxypi peridine with

1-phenyl -1, 3,8-triazaspiro[ 4, 5] decan-4-one. 'H NVR (CDC13) 8: 1.65-1.70(2H,
m, 2.36-2.41(2H, m, 2.532 .79 (84 mM , 3.76 (3H, s) , 4.70 (2H, s) , 5.25
(2H,brs) , 10 6.10(IHt), 6.71-6.88(6H, m, 7.21-7.27(3H, n),
7.587.61(2H,n), 8.48(I1H dd). M ml z:-4®7 (M+1l) . Exanple 70 -

4- Ani | i no- 4-car banyl -1-[ 3-(5, 11-di hydro-7

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-515 yl i dene) propyl ] pi peri di ne The
titled conpaummrvamigpa:ed e f10ld DYBHIGNY hel ps@cediy esfmexappi - 45, step
3, but replacing 4-(4-chl orophenyl)-4-hydroxypi peridine with .
4- ani | i no- 42 c&8 b3nymbi per P8 he3x2H, PRSNVRS(-G0CEL37*RH, brgs-1. 90(2H, M),

2.03-2.08(2H, .192_, 46, (6H, w1 02-2.6%(,2H , .75 (3H, s) , 3.
97 (I H brs)zé_",gg?%%’ﬁ%{?b?)s),65??5%??‘Ef%%é)@,%’&s()&(zl(ék,'?gm6. O(2H, d). 6.706.85
(4H, M , 7.4227(@57%4# M) 7,2877581((BH, adl), 7.8248H(dd)dde .. 156 .mkz 4@ ,( M+1)
: ~ 9 JU(.200? WO 99&37651 -76 PCTNS99/ 01266 Example 71 -
1-(4-Chﬁ%rdbﬁ%%9?)3§l¥ -tS,ll-dihydro-?ﬁéthoxy[l]benzoxepino(2,3-b]pyridin-
Syli dene) pnepyh} pi pgsazime; fhe titled conpound was prepared by follow ng
the 5 procedure of exanple 45, ste~3, but repl acing -

4- (4-chl orophenyl ) - 4- hydr oxypi peri di ne with 1-(4-chl orophenyl) pi perazi ne.

1H NVR : 2.36-2.5 M. 3 -3 R 3. 46( 3H, ,

5. 26( 2H,( br s%jx, 3‘%&0%(? i« i)Y g? (7551 B.H%:’tf’gﬂ,srr%i %&Q‘gd%ég-}%f%‘@ﬁs & ean®)

7.56(1 H, dd)11 8y Uik deyop ) pi 2(446R10Mbbheny) piple@iddm-4-01

1-[3- (5,11 -Di hydro-?nethoxg[l]benzogeptn [2, 3- b] pyri di_n-5-yl i dene) propyl ] 4-
(2-pyrim dyl ) pi pet@z? ng° 1St I8 ?ﬁtﬁed405%ﬁ85ﬁ@hﬁéglﬁréﬁé@éd6b}lrolIomnng

the progeduifhir-&xaml €rdainehshble] BubpigRhacing _ _
4- (4-chl orophényl ) - 4- hydr oxypi peridine with 1-(2-pyrimdyl) pi perazine.
1H NMVR ( CDOIB)dene PpBIp Yl BBl pari 4 n-43014-(32889( 7 HnmEtOR 0 1527 ( Merebr s) ,

6.08(1H 1), aﬁgézg(z'_;ggtpﬂf%}g}&r?ﬁg"@;{&}%g (ag}élﬁ'é' %k ure’ w2 Gbdet)

8.27 (2H, o

to reflux for 1 hour. The solvent was distilled off under reduced
pressure. The residue was added ethyl acetate and sodium
15 aqgueous to neutralize. The organic layer was separated and
washed with saturated aqueous sodium chloride, and dried
with magnesium sulfate. Thé.solvent was distiliéaroff under
reduced pressure. The residue was purified by silica gel
chromatography eluting with dichloromethane-methanol (95:5)
20 to give the titled compound (70mg).
'H-NMR (DMSO-dg) 6: 1.54-1.60(2H,m), 1.85-2.00(2H,m), 2.30-
2.80(8H,m), 3.88(2H,s).5.07(2H,brs), 5.66(1H,t) ,~6.41-
6.46(2H,m), 6.59(1H,d), 7.24-7.49(8H,m).
MS m/z: 461 (M+1).

l"
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19 J UL 2002 WO 99/37651 _77_ PCTI US99/ 01266 Exanple 73 - 19 JuL 20
1- Oycl ohexyl - 4-[ 3- (5, 11- di hydr o- 7net hoxy [1] benzoxepino [2, 3-b]
pyridi n-5- ylidene)propyl]piperazine The titled conpound was prepared by

foll owi ng tWwe ebamspcedure of exanple 45, step 3, but repl acimerus9gsnizes

4- (4-chl orophenyl ) - 4- hydr oxypi peri dine with 1-cycl ohexyl pi perazi ne. 1~I-NWR

(cbcL,) 8: 1.12-1.27 (6HmM , 1.74-1.86 (6H, nm , 2.182.52 (IIH M, 3.76(3H,

s), 5.26(2H,brs), 6.04(IHt), 6.7410 6.81 (3H,nm , 7.23 (IHdd) , 7.55

(IH,dd) , 8.48 (IH dd) . Ms mz: 434 (M+l) . Exanple 74 -

1-[3-{5, 11- Di hydr o- 7met hoxy|[ 1] benzoxepago[ 2, 3- b] pyri di n-5-yl i dene) propyl ] -4

(2-furoyl)piperazine 15 The titled conpound was prepared by follow ng the

procedure of exanple 45, step 3, but replacing

4- (4-chl oroplg@{@mp)le4gbydrqug-.|dmrdx@ 1th.1 (2 4nQ 371 ne.

1H NMR ( CDC13) 34- 2. 48( ﬁH%IW ) J{.37-z21(6 H EM&Q{@

5. 24(2H brs) hy@r@wrimb@pz B, (qmem@ ll&Yﬁo-d@r@O(st,pyri)]pl@ermn[-%Hl d)

7. q%)p 7. 42 ( 1H d) , 7. 53 ( 1H dd) , 8.46(IH dd). M

mz: 446 (Nhf) 1 9 J UL 2002 WD 99137651 _78 PCTI US99/ 01266 Exanple 75
(3- Bromopropylldene) -6,11-dihydro-2-

4 (3- Chlorophen%I) 1 %% 11- d|h dro7- nethoxy[l]benzoxeplno[z 3-b] pyridin-

5- - . ylicde b & ﬁxﬁgﬁneﬂﬂ?ﬁlﬂq§3fqﬁﬂn9¥|¥9¥k%¥ﬁ&ﬂbﬁ%¥%d by

fol | ow ng the,5Ruacadyse gkf I5e t1eR Ut f+-€ i _
1 (1 ohl o opRaasE s e T SRR Ster oRnd 2bdt*Rld¥ing 5,11

4- ( 3- chl or opkémyidro4 7npetdepqyiyaridd i2e .3 - C]l(l-l—]NMRLZ(@B@l@\)-Sbon”_e 6di-th 75

2H, , 1.9 H 3H, . 30-2 . 76
EgH“’ 1508 8 k-2 -y e o By B T ome )

6. 04(0. 9Ht 4-NERMeEDc1 H- bL- @%%((32%@ @%59*(2'1#@]) 5723&? %9(5@3'4,”1 E
|soner) 7. 21 7.35(2.7H, m Z isoner), .9H,dd, Z isoner (O | H, dd,

E |sonerﬂ0 8535@®1Hthd 6E5036w@ﬂ)4H8ﬂnﬁ49 QU 7 QH 4 m)Z i soner) . 15 M5
mz: 477(Ml) Exanple 76 - 4-(2-Chlorophenyl)-1-[3-(5, 11-di hydr o7- net hoxy
[ 1] benzoxepino [2, 3-b~pyridin-5- - ylidene)propyl]piperidin-4-of

Step 2

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing 5-(3-
bromopropylidene) -10,11-dihydro-5SH-dibenzo[a,d] cycloheptene

15 with the product of step 1.
'H-NMR {CDCl,) &: 1.60-1.75(3H,m), 1.95-2.10(2H,m), 2.35-
2.80(8H,m), 5.10(2H,brs), 5.93(1H,t), 6.56(2H,brs),
6.71(1H,brs), 7.11-7.35(8H,m).
MS m/z: 462 (M+1)

20 Example 33 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-2-
methoxydibenz [b, e] oxepin-11-ylidene)propyllpiperidin-4-ol
Step 1 _

11-(3-Bromopropylidene) -6,11-dihydro-2-

methoxydibenz [b, e] oxepine was prepared by following the

25 procedure of example 45, step 1 and 2, but replacing 5,11-
dihydro-7-methoxypyrido[2,3-c] [1]benzoxepin-5-one with
6,11-dihydro-2-methoxydibenzjb,e]oxepin—ll—one.:_



The titled conpound was prepared by follow ng the 20 procedure of ﬁﬁﬁWH}ﬁ

45, step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine w J 02

4- (2-chl orophenyl ) - 4- hydr oxypi peridine. "H NWVR (CDC1,) 8: 1.98-2.08 (2H m

, 2.24 (2H,\gbhosa7681 382. 78(9H, M, 3.77(3H, s), 5.27(2H, brs), ,1}_19%95)31

6.82 25 6.75 (3H M h 7.28-7.19 (3H M , 7.33 (I Hdd) . 7.49 |

7.58(1H dd), 8.40(O I1H dd, Z isoner), 8.47(0.9H,dd, E . isoner) . NB nmz:

477( M+1) ~ s ~a ~ 2002 WD 99137651 _79_ PCTNS99/ 01266 Example 77 -

1-[3-(5, 11-Di hydro-7 nethoxy [1] benzoxepino [2, 3-b] pyridin-5-ylidene)

propyl] -4(4-fluorophenyl)piperidin-456f~ The titled conmpound was prepared

by following the 5 procedure of exanple 45, step 3) but replacing

4- (4-chl orophenyl ) - 4- hydr oxypi peridine with

4- (4-fluor Opllmemwhz) -(&Doigdy odypeperi(dHng) , 13+WR(2H?D€13)3877135855L 72 (2H m

, 2.04 (2H, dt) 222, 78é9 3. 75 3H s) 26( 2H, brsg é
lﬁfz‘“sz

6.70 10 6 . %816(@%1 bys) 0681%2 Q?BH(th 7 ol
dd) , 7.56(IH dd), 8. 41(IH dd). M niz 461(N%1) Exanple 78 -

1-[3-(5, 11- Di hydr o- 7met hoxy|[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] -4
15 (p-tolyl )$tigereri din-4-of The titled conpound was prepared by foll ow ng

t he procedure of

- 4- (4- chl or opheny Xanphﬁﬁ?gxﬁé%ggPF%|bUth§%$ é&gby following the

4- (p-tol yd ) -grdyedoxy pdpeskdinpee 26, 16t PR3 ( B¥H PeBladih§-4- (8- (2H M
2.02 (2H dt) , 2.31 (3H s) 2242759Hn} 3,75(3H, s), 5.25(2H, brs),
6.07(1 H t), @%@my%wm>-l9 13- gohydyo: Sh- @eb%wp&a)di cychaheptens |

7.56 (IH, dd) ( 457(Mk1) 1 9 J U L 2002 WO 99137651
ool ol Sy rgt"h?e prbddde - oMBsPLg 1

'H-NMR (CDC1l,) &: 1.59-1.65(2H,m), 1.95-2.66(11H,m),

3.75(3H,s), 5.10(2H,brs), 6.03(1H,t), 6.69(2H,brs),
10 6.82(1H,brs), 7.20-7.40(8H,m).

MS m/z: 476 (M+1)

Example 34 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-2-
ethoxydibenz [b,e] oxepin-11-ylidene)propyl]piperidin-4-ol
To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-dihydro-
15 2-hyerxydibenz[b,e]oxepiq~ll—ylidene)propyl]Q;peridin—4—ol
(Example 32) (200mg) in DMF (5ml) were added sdazum hydride
(60% in oil, 25mg), ethyl iodide (0.052ml) and the mixture
was stirred at room temperature for 1 hour. Water and
ethyl acetate were added to the reaction mixture, the
20 organic layer was separated and washed with saturated
aqueoue sodium chloride, and dried with magnesium sulfate.
The solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography eluting
with eEhyl acetate-hexane (l1:1) to give the titled compound
25  (170mg) .

\"’l
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Example 79 -

4- (3, 4-Di chl orophenyl )-1-[3(5, 11-di hydro-7- nethoxy[l]benzoxeplnoﬂfaéubf%§rl
di n-5yl i dene) propyl ] pi peri di n-4-of The titled conpound was prepared by

foll ow ng t w0 d9/pmesicedur e of exanple 45, step 3, but replaci parusesnizes

4- (4-chl orophenyl ) - 4- hydr oxypi peridine with

4- (3, 4-di chl or ophenyl ) - 4- hydr oxypi peri dine. 1HNVR (CDC13) b: 1.58-1.72
(2HmM , 1.84 (IH brs) , 2.02 (2H,td) , 2.32-2.72 (84 m , 3.76 (3H,s) ,
5.27 (2H,brs) , 10 5. 95 (0. 1H, t, Esiisonmer) , 6. 07 (6'. 9H, t, Z
isomer) , 6. 72-6.85 (3H, M, 7.12-7.20(0.2H,m E isoner))

7.21-7.32(0.18H m Z isomer), 7.32-7. 45(IH m, 7.52-7.56(2H m

578,986 . P U, LSO T AT ) 1

benzoxepi no [2, 08t Pk, @yrlQl@3575L3glmdgn§)pgopuj¢pjpgrlg(mn4b@§ yThe titled
conpound was prepared by follow ng the grocedure of exa Ie 45 ste 3 but

repl aci ng 20 @ QZ(bﬂl@)opﬁeﬁ@K§H4bﬁ§dro yPB? pEH | r sk, Wi t k- (8H, m
4-.(5- chIoropyMédh? 2- bé g dr oxypi peri di ne. i H NWR (CbCIB) b

1.77-1. 82( 2H, % 3% 4??/IH m, 3.77 (3Hbrs) , 5.26 (2H brs) , 6.07
(1H, t),676 84 (3H M , 7.26 (IHdd) , 7.57 (1H, dd),849748

(IHd) , 8.42- 8.53 (3H mz, 8 2002. WO
9937651 -B1 %E%V‘Eg%?a 266 Eg)ﬁ%rgs%‘éo 5, 1%l hfdoaiBend 18, ¢1 8R2B1X
-4-(5-Cnl oro- 21k§19dén9¢ ﬁ%ﬂPZ@Lkﬂybhloro henvl)plperldln 4-0l
1-[3-(5, 11-di hydro- 7- net oxy] 1] benzoxepi no| b] pyridin-5

yl i dene) propyb¥epbpeéridine The titled chpound was prepared by follow ng

the 5 procedure of ;€ e,45,,5S - i

4- (4- cﬁlorophenyl) 4§28§#0%§p|pe%?gmﬁgrgpgﬁﬁﬁgh@?-@911—

4- (5-chl or o- 2dkr{rarddbeankitbdarokepyhepwper petepered HoNVROLTDE18Yy bhe

1.68-1.72 (2H, 2.03-2.60 , , 2-903.02 (.2H, 3.7 3H

4.32-4 .216(|Ppﬁfedusezgf(QW%PE?QSLOSSG%%OE‘P& ? "%uEi B%E?glé%ggl% t,

Z isoner), 6.408 ggocaHmELhox?nglﬁbm2dd)c][z]ggnZo%QpﬁhHsnbne vwigh 6lLH, dd)
7.58(0. 9H, dd % I soner) E isoner), 8.42(0 1Hdd, E

i somer), 8. 48@@09H dd 1 1731 bydispylibenz5bl B SXePLRFLLSORSE observed in the
spectrum 15 NB

4-(p- Chloroanﬁf 1%£NM% gﬁ?”@aﬁoqgne9n8£y EﬁytbenZoQgéﬁﬁo ﬁZ 3-b]

pyridin-5- - gl '1@%?1) B&@@yl kploaqmdwe Ehe otigt lsgd 3e0mpound 29as  praRar ey .by
foll owi ng the 20 procedure of exanple 45, step 3, but repIaC|ng

4- (4- chlorophenyl) 4- hydr oxypi peridine with 4-(p-chloroanilino)piperidine.
1H NWVR (Cg%ng 1.20-1.54 (2H,~n) , 1.85-2.20 (4H m ( 2.242.60 (4H m |,
2.73 (2H 5SPg (IHm , 3.77 (3H, s) , 25 5.27 (2H brs) , 6.06 (1H t)
, 6.47 (2H m , 6. 68e619@1edHcompound was prepared by following the

procedure of example 45, step 3, but replacing 5-(3-
bromopropylidene)-10,11-dihydro-5H-dibenzo [a,d] cycloheptene
with the product of step 1.

20 'H-NMR (CDCl,) &: 1.63-1.70(3H,m), 1.96-2.10(2H,m), 2.32-
2.69(8H,m), 5.20(2H,brs), 6.00(1H,t), 6.92—7.Q2(2H,m).
7.11-7.14(1H,m), 7.24-7.42(8H,m).

MS m/z: 524, 526 (M+1)

3 ' "|



. 7.07(2H, m, 7.24(IHdd), 7.57(1H n), 8.48(1Hdd). NH signal f Sg@
observed. M5 mz: 476 (M+l) 19 J UL 2002 WO 99137651 -82 PC f R/ BH266
Exanpl e 89 -

1-[3- (5, 11-Woweare1 7net hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5- y| POBOSIgOI268Y | | - 4
(p-tosyl)piperazine The titled conpound was prepared by follow ng the 5
procedure of exanple 45, step 3, but repl acing

4- (4-chl orophenyl ) - 4- hydr oxypi peri di ne mﬁth 1- (p-tosyl) pi perazine. 1H NWR
(CDC13) b: 2.20-2.54(I1H M, 2.82-3.1 m, 3.73(3H, s), 5.16(2H, brs),
6.00(IHt), 6.66-6.85(3H, m, 10 7.21 %F1dd) , 7.31 (2H, M , 7.51 (IH dd)

, 7.61 (2H,mM , 8.45 (IH dd) . M5s mz: 506 (Mt1l) Exanple 90 -

1'-[13-(5,11 t hoxy[ 1 nzoxepi n b] r|d|n 5 15 yli dene)
propyl ] spirﬁxﬁﬁgiﬁeﬁforu?aﬁg EggPEOP ﬁnygé Beﬁ?dﬁ%eﬂ The titled conpound
was preDaVEddQMyEQBBQBEHQ[Bh8]8£@ﬁ§HU&§ 9ﬁlﬁéﬁgpb§oﬁ?1]5hep 3, but
repl aci ng - 4-(4- chlorophenyf) hydr oxypi peridine wih spiro

[|sobenzofur@ﬁtmOKBH}p6r451n9|perldlne] . 20 1H NWR (CDC13) 8:

5 gg(%H8§§§? g I%I%2 %TugEéQ éfgg(é§5€§rbg§p8§n%§§4?5ﬁ§)éf 3§§Flkféd)

8 .48 (1Hs ddlh divB- aﬁmetaaﬁyawbémz[bleQO&eblh 2002 WD 99/ 37651 -83

PCT/ US99/ 0126 le 91_- 5-Chl qro- 1 3 5, 11-di hydr o- 7net hox 1
benzoxepi no Fg génngﬁypya ngerldln (Example 2¥(400mg) 1nT%Jf]

y|'dene)pr0p¥5h§9'Q@EbsQB@@EOEH&§ﬁmlﬁ§H}1ﬂe RieB&r idi B&h, somg), methyl
iodide (0.07ml) and the mlxpure was stirred at, room
tempera;ure for 1 hour. Water and ethyl acetate were added
10 to the reaction mixture, the organic layer was separated
and washed with saturated a&ueous sodium chloride, and
dried with magnesium sulfate. The solvent was distilled off
under reduced pressure. The residue was purified by silica
gel chromatography eluting with ethyl acetate-hexane (1:1)
15 to give the titled compound (100mg).
'H-NMR (CDCl,) &: 1.90-2.04(4H,m), 2.34-2.62(8H,m),
2.93(3H,s), 5.25(2H,brs), 6.04(1H,t), 6.75-6.91(3H,m),
7.09-7.37(9H,m) . } s
MS m/z: 460 (M+1)

20 Example 37 - 4-Acetoxy-4-(4-chlorophenyl)-1-([3-(6,11-

dihydrodibenz [b, el oxepin-11-ylidene)propyl]piperidine
To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-

dihydro-2-methoxydibenz [b,eloxepin-11- .
ylidene)propyl)lpiperidin-4-o0l (Example 2) (200mg) in

25 dichloromethane (5ml) were added acetyl chloride (0.06ml),
triethylamine (0.19ml) and the mixture was stirred at room
temperature for 1 hour. Aqueous sodium bicarbonate and

ethyl acetate were added to the reaction mixture, the
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The titled conpound was prepared by following the 5 procedure Of1§ﬁﬁﬁﬁhﬁ
45, step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peri di ne

5-chl orospi ro[i sobenzofuran-1(3H), 4' - pi peridinel. 1H NWR (CDC13) 8:
1.69-1.74 (dd9y3res11l. 81-1.93 (2H, n) , 2.30-2.44 (4H M) , 2. 5cRusidoqiss, M
2.71-2.75 (2H, m , 10 3.79(3H, s), 5.00(2H, s), 5.2812H,brs), 6.09(IH1t), 6
.73-6 . 84 (3H m , 7. 03 (1H, d) , 7-. 17-7.28 (3H, m , 7. 58 (1H, dd)

, 8 .49 (1H, dd) . M5 nmlz: 489(MW1l) Example 111 -

4- (4- Chl or ophenyl )-1-[3-(5, 1115 di hydr o[ 1] benzot hi epi no[ 2, 3- b] pyri di n-5

yl i dene) propyl ] pi peridi n-4-of The tit]Jgd conpound was_prepared by
foll ow ~~t he procedure of exanple 45, but replacing

5, 11- di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-one 20 with

5, 11-di hydro 0 i d

) 661 78 (3&%%?595 Hgkgg gg F%EQ%EXEB hgg(Vggge%;bﬁng%%FE§%§§?
6.03(IHt), ZqQéoﬁs4§bB€hhﬁth18r1dé4 éndHirddd widh mhghedbamMsthlfatd.9 J U
L 2002 WO 99/ 37651_-84 PCT/ US99/ Q iGg Eﬁg | 114 -

4. (4-onl or opRBRyRPLYSHS. (BS1928F Ay 408- ShEr HBYST [ 1PaBERdoRERFRUTE2, The

3-b] pyri di n- 5zgjauki dagepprepYkhpbpesi di Radgel Jh?ohhﬁb?gaﬁﬁ?pewﬁglﬂgs
prepared by following the 5 procedure of exanple 45 acin

5,11- d|hyérowltheﬁthQ[iFEéﬁZ@X@SKﬁéFZ(S"ﬁ}p9@|GFH65tbﬁethﬂhG compound
5, 11-di hydro- §ggﬁb§oxy[l]benzoxep|no[2 3-b] pyridin-5-one. 1H NVR (CDC13) b:
1.66-1.70 (3H 1.98-2.09 (2H,m) , 10 2,34-2.70(BH, m, 3.75(3H, s)

5. 32(2H, brS)lHﬁN@Q(lébéﬂ @ 39(b@ Q)ss@15ﬁ(hﬁ d§)02?3ﬁ957 44(6kl(RY, s)
7.57(1 H,dd), 8.49 (|H,dd) . M8 mfz: 477(Mrl) Exanple 115
4- (4- Chl or ophe@$I(RH1DES) (56101dlHy8n 0- $183-6.90(3H, m), 7. 13-7. 40 (9H,m) .

nethyl[l]benﬁgxe |no%§ 3 égyrldin-S yl i dene) propyl ] pi peridi n-4-of The

titled conpo d"W& g QF by follow n~_the procedure of exanple 45, but
repl aci ng 5, 11-di hydro- 7- met hoxy[ 1] benzexepi no[ 2, 3-b] pyri di n-5-one 20 with
5, 11-di hydr o- 7- net hy I%l]benzoxeplno [ 2, 3- b£ yridi n-5-one. 1H NWVR (CDC13) 8:
1. 50(1 H, BPs) Exgmpael 380¢ 2" [Ay (81 Bagmo-10 BzﬁlﬁydrOEhzsneéﬁ Sy, 2.34-2.42

F4$é”} iHZ g% %1?%@%§o%g%anH1@ 1EQQ%Hpr6L{1iE§9é%kBQBSh é@ 08(!“;2)( EEDG
m , 7 . 57 ChlﬁrOQhﬁnyls -4-093 ( 1H, dd) . ', M5 mz: 461(M1)
Step 1
8-Bromo-10- (3 -bromopropylidene) -4,10-

15 dihydrothieno([3,2-c] (1] benzoxepine was prepared by
following the procedure of_ example 45, step 1 and 2, but
replacing 5,11-dihydro-7-methoxypyrido([2,3-c] [1]benzoxepin-
S5-one with 4,10-dihydrothieno(3,2-c] [1]lbenzoxepin-10-one.
'H-NMR (CDC1l,) &: 2.84(2H,q), 3.45(2H,t), 5.10(2H,s),

20 6.11(1H,t), 6.65(1H,d), 7.03-7.08(2H,m), 7.38-7.43(2H,m).
Step 2~ i -

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing 5-(3-
bromopropylidene) -10,11-dihydro-5H-dibenzo[a,d] cycloheptene

25 with the product of step 1.

'H-NMR (CDC1,) &: 1.66-1.75(3H,m), 2.03-2.16(2H,m), 2.40-
2.86(8H,m), 5.09(0.7x2H,s)75.14(0.2x2H,s), 5.9010.3x1H,t),



J UL 2002 WO 991 37651 -85 PCT/ US99101266 Exanple 117 -
-(7-Ch|oro-5,11dihydro[l]benzoxepino[2,3-b]pyridin-5-y|idene}8#yﬁgwy-4(
| or ophenyl ) pi peridin-4-of The titled conmpound was prepared by follow ng
the 5 proce@dydeiredi exanpl e 45, but replacing PCT/US99/01266

5, 11-di hydr o- 7- net hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-one with

7-chl oro-5, 11-di hydro( 1] benzoxepi no[ 2, 3-b] pyri di n-5-one. 1H NVR (CDC13) S:
1.66-1.71 (3H,m , 2.00-2.10 (2H M , " 0 2.36-2 .44 (4H m , 2.52-2.57
(2H M , 2.66-2.70 (2H, M , S. 32 (2H brs) , 6.13 (1H, t) , 6.78 (I Hd) ,
7.11 (IHdd) , 7.26-7.44(SH m, 7.58(tk&-dd), 8.51(IH dd). M5 mz: 481 (MI)
15 Exanple 118 - 1-[3-(7-Carboxy-5,11 di hydro [1] benzoxepino (2, 3-Db]
pyridi n-5-ylidene) propyl] -4(4-chlorophenyl)piperidin-4-0-1 -A m xture of
the product gof; epparie, 169 Q2 M)ix1eoidssidmagetate: (H30 ny),

pal | adiun(11) diacetate (10 ?0 ng), 1,1'-bis(di phenyl phosphino)ferrocene :
(93 ), i n edidPetOhyrdi. doxi de QBLY A9 (Aast)pured W 4P & bon- nonoxi de for 5
m nut es and hbggdsggq§ﬂl car bon nonoxi de ball oon at 60C for 3 hours.

Wat er was-added ‘to thé reaction m xture, the precipitation was filtered.
The solid were 25 dissolved-with ethyl acetate and dil ute sodi um hydroxi de
( solution. The aqueous | ayer %gf separ at.ed an? neutrat]zed with dilute
hydr ochl or i EAREe Pie prieci4itEa 1357 By leo-%#%d%-é 19%9 ed

conpound g( 25Q; Mibenz (bl & akdp iln 2002, MRASY 37E%H 1186 fAT 1S9 1266

Step 1

19
1-[3
4-ch

11- (3-Bromopropylidene)-6,1l-dihydro-6-oxo-5H~

dibenz[b,e]azepine was prepared by following the procedure

of example 45, step 1 and 2, but replacing 5,11-dihydro-7-
10 methoxypyrido[2,3-c] [l1]benzoxepin-5-one with 6,11-dihydro-

6-5H-dibenz [b,e)l azepin-6,11-dione.

'H-NMR (CDCl,) &: 2.70-2.92(2H,m), 3.45 (2H,t), 5.92(1H,t),

7.08-7.58(7H,m), 8.05(1H,dd), 9.00(1H,brs).

Step 2

15 The titled compound was prepared by follqyéng the
procedure of example 45, step 3, but replacing 5-(3-
bromopropvlidene) -10,11-dihydro-5H-dibenzo [a,d] cycloheptene
with the product of step 1.
'H-NMR (CDC1l,) &: 1.61-1.66(2H,m), 1.97-2.20(3H,m), 2.35-

20 2.68(8H,m), 5.80(1H,t), 7.03-7.53(11H,m), 8.02(1H,dd),
$.27(1H,brs) . - -
MS m/z: 459 (M+1) ‘

\
\""



1H NMR (DVSO-d6) 8: 1.45-1.55(2H, n), 1.75-1.85(2H, n), 2.36-2.62(88, Juk2002
5.42(2H,brs), 6.21(I1Ht), 6.90(IHd), 7.40-7.52(SH m, 7.75(IH, dd),
7.83(IH,dd), 7. 95 ( 1H, d) , 8 . 56 ( 1H, dd) . 5 M5 mz: 491 (M)
Exanpl e 128we 9937651 PCT/US99/01266

4- (4- Chl or ophenyl )-1-[3-(5, 11-di hydr o- 7pr opoxy( 1] benzoxepi no[ 2, 3-b] pyri di n-
5yl i dene) propyl ] pi peridin-4-of The titled conpound was prepared by
following the 10 procedure of exanple 46, but replacing ethyl iodide with
propyl iodide. 1HNWR (CDC13) b: 1. 03 (3H, t) , 1. 65-1 . 70 (2H, m , 1.
78 (2H, q) , 1.98-2.09(3H, m, 2.37-2585(4H, m), 2.S1-2.56(2H m,
2.66-2.70(2H, m, 3.88(2H, t), 5.26(2H brs), 6.08(IHt), 15 6.72-6.84

(3H M , 7.23-7.43 (5H,m , 7.58 (IHdd) , 8.43 (IH dd) . M5 nmfz: 505(Mtl)
Exanpl e 130 Example 40 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-5-ethyl-

4-(4- Chloro cIo ropyl me | OXY\- 1-dih 0 b nzoxe { ho[ 2
T oyt di eSSt SRS eRe LS LR PR HIT AT oY PEteRa L bV Bt Rarg oA edl !
prepared by folIomm@gtibﬁe@r@@mﬁunﬁdo&aexpﬁpperéﬁ bpuf01E@waﬁgnﬂhethy|

i odide with cycl opropyl nethyl brom de. 1H NVR (CDCl3) b; 0.31-0.37 (2H m

. 0.60-0. 67 PRPERFUre 105 1eXaDRIe LAy DYt oEeR129ing bepzyd bromidg (withpy

25 2.37-2:71 (2H, d), 5.27(2H,brs)) 6.08(IHt), 6.73-6.86(3H,
m, 7.23-7 é§%¥F)ﬁ$§l§ZS8(IH éd) 8.27(TH,dég. VB gfz: %17(N%1) 1(9 J U

L 2002 V\D 99%’}31‘@5?1 (c8:7c1P¢T6U899i912668EXHWmDe 1343-1.69(2H,m), 1.99-

4-(4- Chlorophenyl g %5 11-di hydro-7(2- d|netylanlnoethyl)oxy)[l]benzoxep
i no[ 2, 3- b]py?rhﬁh %ym dere}propyP I pip@t i dPn74-3F 85ThE. ™ ¢ 1 d4€onpound was

prepared by ngyth cedur X 4 byt agihng et hyl
iodide with %%?ﬁ%fﬂyraﬁlggggghgf czfgélgegggg?gcﬁ or?dggQthﬁﬁg (CDC13)

b: 1.71-1.76M&2hy/m) 482.(212.21 (2H M) , 2 .38 (6H s) , 2 . 40-2 . 79
(11H, m , 4 . 07 (2H t) , 5 .28 (2H brs) , 6.07(IHt), 6.74-6.86(3H, n),
7.27-7.46(SH, ), 7.59(IH dd), 10 8.49(1H dd). M5 mz: 534 (Mrl) Exanple 132
- 4-(4-Chborpphepyt) al- L31¢$B115dhhﬁdt9176(hﬁtﬂaﬁ9hr5 gL bxaethyl oxy) [1]

benzoxepi no & L pgrldln 5yI|dene)propyI gerldln 4-of 15 Steg
4- (4- Chl or op éh?ﬂ}l p3agspin-dihydidens] EFPPM% né¢rhér AR eEePheBY 15yl ) ' net

hyloxy)[l]be? gérgagng _gk] pyridin-5-ylidene)propyl ] pi peridin-4-of was
prepared by foflow ng the procedure of exanple 46, but replacing ethyl 20
iodide with The titled compound was prepared by following the

procedure of example 12, but replacing benzyl bromide with
15 n-butyl iodide.

'H-NMR {CDC1,) 6: 0.90-0.98—(3H,m), 1.25—2.20(9H1m), 2.40-

2.87(8H,m), 3.62-3.72(1H,m), 4.52-4.64(1H,m), é.BS(lH,t),

7.16-7.45(11H,m), 7.88(1H,dd).

MS m/z: 515(M+1)

20 Example 42 - 4-(4-Chlorophenyl)-1-{3-(6,11-dihydro-5-(3-
hydroxypropyl) -6-oxo-5H-dibenz [b,elazepin-11- —
ylidene)propyllpiperidin-4-ol

To a solution 4-(4-chlorophenyl)-1-[3-(6,11-dihydro-6-
oxo-Sdeibenz[b,e]azepln-ll-ylldene)propyl]plperldln-4-ol

25 hydrochloride (Example 39) (500mg) in DMF (8ml) were added

sodium hydride (60% in oil, 200mg), 2-(3-

bromopropoxy) tetrahydro-2H-pyran (0.5ml) and téé mixture



(2-tri phenyl met hyl tetrazol -5-yl)nethyl chloride. 1H NVR (CDC13) 8:
1.64-1.70 (3H m , 2.02-2.15 (2H, M , 2.35-2. 71 (8H ) , 5.29 (ilaJ:ULSZﬂUZ
-5.33 (2H, s) , 6.03 (2H, t) , 6 . 77 ( 1H d) , 6 . 83 ( 1H dd) , 6 . 96
(1H) d) ( Wooeds? . 08 (6H, m , 25 7.23-7.45-(14H ) , 7.pefnidoblosdy .
8.50 (I H dd) . 19J UI 2002 WO 99137651 _88_ PCT/US99/ 01266 Step 2 A
solution of the product of step 1 (530 ng) in . acetone (2.5 nm), acetic
acid (2.5 mM) and water (2.5 m) was stirred at 55C for 30 m nutes. The
reaction mxture , 5 was distilled off under reduced pressure. The residue
was washed with nmethanol to give tiessi-tl ed conmpound (280 nm).

1H NVR(DMSO-d6) b: 1.69-1.74 (2H,nm , 1.99-2.09 (2H, ) , 2.95-3.14 (8H M ,
5.18 (2H,brs) , 5.20 (2H,s) , 6.14 (IHt) , 6.76 (1H d) , 6 . 93 (1H, dd)
, 7. 04 (“dlaéi)sulr?ré’@ at %drﬁ%&rﬁ@eraﬂ&g for & (hddts ddjated and2 ( 1H,

dd) . M5 nmlz: 545 (Mtl) nple 133 - 1-[3-(7- Carboxynethy1oxy 5,11

di hydro [ 1]eHehz BR8#ee [vzeres aﬂdﬁrwwes Wam RS /

-4(4-chl or f r%ﬂHﬁf {gexanple 48
(3.0 9 in%}-ﬂé pi%g%fﬂ%m%%%%%%%&lﬁnio rtokgl e So ut| on (8 m)
and trre madueeustsodidn athYooide enmdaime:l fw~1~t1riL negynes e swhtaten

m xture s di s | ed of f under d sure. . The, resi due was_di ssol ved
WD vathr i SOLYE U S i SE R QPSR dreduand PR ecm?tat. on

was fil ter %@%mﬁ%ﬂ&&umﬂqwt@y@rd@ﬁ hehlddidd in cOr@ENdetfRed 7).
1H-NMR (DVSO-ds) 8: 1,48-1.53 (2H,m , 1.76-1.88 (2H, m , 2.32-2.60(BH m,

4.60(2H, s)and AB(DFEdral  reonsrePpeyatyee sfap b mr 3Hhdygous 7sgdigmag
(SH M , 743 {bdM e afa S0 ki Sl ar MBydEZ 233 (M Whe reaction

mixture, the organic layer was separated and washed with

10 saturated aqueous sodium chloride, and dried with magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was purified by silica gel
chromatography eluting with ethyl acetate to give the
titled compound (250mg) .

15 ‘*H-NMR (CDCl,) &: 1.25-2.87(15H,m), 3.51-3.56(2H,m), 3.76-
3.82(lH,m), 4.81-4.87{1H,m), 5.86(1H,t), 7.16-7.45(11H,m),
7.82(1H,dd) .

MS m/z: 517 (M+1)

Example 43 - 1-[3-(5-tert-Butoxycarbonymethyl-6,11-dihydro-
20 6-0xo-5H-dibenz(b,e]lazepin-11-ylidene)propyl] -4-(4-
chlorophenyl) -piperidin-4-ol
The titled compound was prepared by following the
procedure of example 12, but replacing benzyl bromide with

tert-butyl bromoacetate.

25 'H-NMR (CDCl,) &: 1.50(9H,s), 1.65-1.70(2H,m), 1.95-
2.10(3H,m), 2.42-2.75(8H,m), 4.24(1H,d), 4.75(1iH,d),
5.88(1H,t), 7.16-7.46(11H,m), 7.90(1H,dd).

MS m/z: 573 (M+1)
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19 J Ul 2002 WO 99137651 _89_ PCT/ US99/0126G Exanpl e 134 - 1
4-(4-Ch|orophenyl)-l-[3-(5,11-dihydro-?dinethylaninocarbonylnethylgxgﬂﬁ?@en
zoxepi no[ 2, 3- b] pyri di n5-yl i dene) propyl | pi peri di n-4-of To a sol ution of

product of enoeeyphes1133 (420 ng) in 5 dimethyl formam de (17 nporySdomisgded
1- hydr oxybenzotri azol hydrate (250 ny),

1- ( 3-di nmet hyl am nopropyl ) - 3et hyl carbodi i m de hydrochl oride (310 ng),

di met hyl am ne hydrochloride (270 ng) and triethylamne (0.4S m), and the
m xture stirred at roomtenperature fe8742 hours. Water 10 and chl orof orm
were added to the reaction mxture, the organic |ayer was separated and
washed with saturated aqueous sodi um chloride, and dried with nmagnesi um

sul fate. Thegxamyaet swas di-gui-hedrebheuyder 1r¢dugsdiprasaydedct-q-gi ve the
titled compound (380 ng). 15 1H NMR (CDC13) h: 1.67-1.71(2H, m,
1, 95- 2. 11( 3Hhysjroxy .[37bepnzpxe HOrﬁ)? 3-pPlpYydisrS-s) | 3 . 08 (3H, s) , 4

64 (2H, 74-6. 82( 2H, 6.93(I H,d),
7.2457.44828?11%‘1%;’@}9%3’5’?)@38%% l? {’FG‘H dd) . l(\/B m(rzr) 548 (l(\/|+1) )20
Exanple 135 Step 1

4- (4- Chl or.ophenyl )-1-[3-(5,11-d B& 0- 7nor.ph carbo thylo 1] benzox
epi no[ 2, 3° b]pyrld%W By [SCd&HdPEY & ﬁgpd d FX?W8E¥|tIedS58§% dund was
prepared by fl lagwi nrt kg gHeseduranef @oaml) ewa&4ada@a BbeRlcACi NY
dlnethylanlne 25 hydrochloride w_th norpholine. 'H NWR (CDC13) b: 1.67-1.71
(2H m , 1. 87cr(l|bmom ighe -methyloguyd figepgomplexp (38- 3971084, the mixture

3013, 09 SHl eard 9U Hhar 2018 L 3002, P%’d”%?f%l%@@t"a? 20 (1,
d , 7 .25 7werié4 {ddd o the I‘ia&qt:hjdn ddxture asd @éHtr@d)lzedVSllrtmz

590( M+1 l.e 13 4 Ch| 3- di hydro
(1- gth0;9@argﬁﬂ§a Orogh %§%§6§%b}%gﬁ ya% %eparé%ed and

b] pyri di n- 5- wgéi@aﬁmr&pﬂa)cmmrédilaa;u%&is B itukd lcad,o&qmourmudfvaﬁ;wdepar ed
by follow ng the procedure-of exanple 46, but replacing ethyl iodide with

et hyl 2- br omsivesh Ragnsss um GuliageR (rézycmvgntlwazz?d(lgmﬂ{l)ed of.f 5’61<5(EGI—|
b 5%k I oo O gD ety Mgl
7.24-7.44(SHpﬁnodédﬁgﬁéphyDel&tﬂﬁyIWiuhDetHMiIatetaﬁé?ﬁHxane (1:2) to
15 give 5-(3-bromopropylidene)-5,11-dihydro-7-hydroxy
[1]benzoxepino([2,3-b]lpyridine (3.2g).
'H-NMR (CDCl,) 8: 2.72(2H,q), 3.45(2H,t), 5.28(2H,brs),
6.03(1H,t), 6.66-6.80(3H,m), 7.26(1H,dd), 7.58(1H,dd),
8.51(1H,dd).

20 Step 2
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing 5-(3-
bromopropylidene) -5,11-dihydro-7-methoxy -
[1lbenzoxepino[2,3-blpyridine with the product of step 1.
25 ‘'H-NMR- (DMSO-d,) &: 1.46-1.51(2H,m), 1.74-1.85(2H,m), 2.29-
2.51(8H,m), 5.15(2H,brs), 6.07(1H,t), 6.61-6.70(3H,m),
7.33-7.48(5H,m), 7.73(1H,dd), 8.47(1H,dd), 9.06(1lH,s).

MS m/z: 463 (M+1) -



15 Exanple 139 - 1- [3 (7-(1-Carboxy-1-nethyl ethyl)oxy-5, 11di hydro

[ 1] benzoxepi no [2, 3-b) pyridin-5-ylidene) pro_gyl] 19 JuL 2002
-4(4-chl orophenyl ) pi peri di n-4-of The titled conpound was prepared by
fol l ow ng t WO RGEddure of exanple 133, but replaci ng produchpcefuseysary € 20
48 wi th product of exanple 138. 1H NVR (DVMSO-ds) b: 1.45-1.52 (BH m ,
1.79-1.8S (2H,m , 2.28-2.53(BH, M, 5.19(2H brs), 6.07(IHt), 6.69-6.73(2H,
m, 6.85(1Hd), 7.33-7.47(SH, M, 7.71(IH dd), 8.48(I1Hdd). Ms mz: S 49
(M+1) 19 J UL 2002 WO 99137651 -91; PCTNS99101266 Exanple 140 -
1-[3-(5,11-Di hydro-7 .

nethoxy[l]benzoxeplno[z 3 b]pyridin 5-ylidene) propyl ] - 4(4- met hoxyphenyl ) pi p

eri di n-4-of The e d by, _f ol | th rocedure

of exanpl e 4§xa§?g Egggﬁﬁgb % Ao y@pﬁér‘i;?w g%hﬁﬁio Vpi peri di ne
with 4-(4- rreﬁnlaexlw myb)enéomégaaww Be!b']gzﬂ‘idﬂaHSNNR (CDC1,) :
1.62-1.75(2H, _m, 2.08(2H, dt), 2.412.76 3.77(3H, s), 3 78(3H, s},

5. 26( 2H, brs)YlideaemﬁFPHYﬂ)P196¥5d6n8$19$H , 7.23(1Hdd), 7.38(2H, d), 7
. 57 ((1H dd}., 8 - 45 ( 1H dd) . M5B mz: 473(N%1) Exanpl e 141 -

4- (4- CyanophenyP) 1-[3-(5, 11-di hydro-7
nethoxy[1Fbenzoxembna[3p3ubhpmrodlB 315 gy hiydiee J7pmemytioxy per i di n- 4- of The

titled L th dyr e- of
tep-3, but  1OpPRERRY=OIRLI e L BY SFaRT) S5 Ryt S port it AT ¥

4- (4-cyanophgawgk)- 4-. hwdeg&xggg%gdm@gne%@umwle@@%ﬁr) s%lulclo'iﬁ stm
(2H M, 2. 03 (2H t) . 2.65-2.78 (2H,n} , 3.75 (3H, s)
. 5.26 (2H, bR§) 0°Cs, %?CIGPHZENIE ms&mxg wWgs 0%Beomed] te, rzornsoner)

G 10% %0 P Phynb 2L e £ L LA LR 0 b E L,

10 chloride and ethyl acetate were added to the reaction
mixture, the organic layer was separated and washed with
saturated aqueous sodium chloride, and dried with magnesium
sulfate. The solvent was distilled off under reduced
pressure. The residue was filtered and washed with ethyl

15 acetate-hexane (1:2) to give 5-cyclopropyl-5,11-dihydro-7-
methoxy [1]benzoxepino[2,3-blpyridin-5-0l1 (5.0g9).

Step 2 - o
To a solution of the product of step 1 (4.3g) in

acetic acid (30ml) was added 48% aqueous HBr (25ml) at

20 10°C. The reaction mixture was warmed to room temperature,
and stirred for 12 hours. Water and ethyl acetate were
added to the reaction mixture and neutralized with dilute
NaOH sglution. The organic iayer was separated‘gnd washed
with saturated aqueous sodium chloride, and dried over

25 magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel

chromatography eluting with ethyl acetate-hexane (1:4) to
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PCT/ 11599/ 01266 Exanple 142 -

1-[ 3- (5, 11- Di hydr o- 7nmet hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5- ylldeh8)Widﬂpl] 4
(4- hydr oxyphenyl ) pi peri di n-4-of The titled conpound was prepared by

fol | ow ng wheels7431 ocedure of exanple 45, step 3, but repl ac

4- (4-chl or ophenyl ) - 4- hydr oxypi peridine with PCHusssinI26e

4- (4- hydr oxyphenyl ) - 4- hydr oxypi peri dine. 1HNVR (CDC13) b: 1.76-1.88(2H, m.
2.08-2.22(2H, nmZ, 2.452.95(9H, m, 3.76(3H, s) , 5.28(2H,brs), 5.95(0.3H,t, E
10 isoner), 6.04(0.7H, t, Z iosner), _ 8- 69- 6.72(3H, m, 6.90(2H, d),

7.20-7. 30(3H, n) 7.56(0.7H,dd, Z isdfer), 7.67(0.3H,dd, E isoner),

8.46(0. 7H, dd, |sorrer) 8. 47(0 3H, dd E isoner). OH signal was not
observed. M5 niz: 15 Ex 43 -

1-[3- (5, 11-B B ol %b‘%%?ﬁéﬁ %'03[32'%”5’[%? HIREESXY dene) propyl ] - 4
(4-f 1 uor o- 3 Meddwidhan ngﬁrg,]cb}rrfldmeTm dd) ] ed conpound-was prepared by
fol |l ow ng tF]e procedure of exanple 45, step 3, but replacing 20

4- (4-chl ordﬁhelmw XEDnchyr dx ypi Pet2 i qle, Wb 146 (2H, t) , 3.78(3H,s),

4- (4-11 th | d dj ' HNVR (OLZCH
162175 (arangan ity 19 O 6 e AT By ol o Berysfyagisn.m

2.30-2. 76 (18% 1H, &76434—5(3])1{,,&5 26(2H brs) 5 96(0.1Ht, E |sorrer)
6.07(0. 9H, t 5 i soner). 6.75-6.89(3Hn), 6.93(1Ht), 7.11-7.20(0.3H m E

i soner), 7. 21 7 35(0. 24H, m Z isoner), 7.56(0.9H,dd) E isoner), 7.67(0.1H,
dd Elsovrr\g% 38(O I H dd, E isoner), 8.4S (0.9H,dd, Z isoner) . 197
2002 il b51 PCT/ US99/ 01266 -93 NS nf z: 475(M+l) Exanple 144 -

4 (3 4-difl uoroprteralls)oﬂuiﬁorﬁ&rié prdgaeo-Jf sedpoxy({ 1gpetz oxepi no [ 2,
3-b] pyridi n 5y| | dene) pﬂ%gyl] E%H djn-4-of 5 The titled conpound was
prepared by ¥ oWSif t ote r‘éh%‘?r%l%%%wje 7% DR e gPipe¥ 18Rt aci ng

4-(4-chl or ophegw %? éh&wg%e%%%&@@ré£&5@h¥téh (0.53g) and the mixture was
4(34d|fluoro phenyl ) -4- hydr oxypi peri di ne. 1H (CDC1,) S 1.58-1.72

(2H, m 101 oEixoed dy roq:n3t3em1®e12am1r¢|3§pxr)3 hQuys. (Bar ey and. @ghyPH, brs) |

94 (O I Ht 9 8.38-8.36(0.9H
|some§) %%e%a%?%%g n?gd gg H‘ﬁ%(ﬁ %gg%%?uﬁi(o é ﬂ{g?nir:%orrer)
7.63-7. 68(Oliytfnw£sl§@gs@féne@ 298 . ﬁﬁéﬁkanhEsawf@téd 8q13€o*8544(0 9H, m
Z isoner). OH_15 signal was not observed. M5 miz: 479(M+l) Exanple 145 -
4- (4- Ch|oros%ﬁ%vmf%n et RdHERYES - wigh T%gnqilemh§e%éa¢eneT%%xy [ 1]
benzoxepi Nog{ Zyerde %@yaing@&alg@ﬂ%ﬁ&@?%é@h@@&' Sk@séu?é Orfpe titled

conpound was prepared by followi ng the procedure of” exanple 45, step 3, but
repl aci by 4x¢=icdye m@@h@uyiiladhlyﬁr@@pc@egehunlermnahography eluting

1621 74 (SiE iy ne PG BRPAY na XS] O, BE 18" B8ye b it B 13? i’
3. 76 (3H, s)comTodfid (X, ha$dpr, ré&gDI{ HoRklr 0. Zegsoand) mifioD3bfel H, t,

i sorer ), 6.826, 71(3H m), 7.24(1H dd), 7.43(1H d), 7.56(1.8H dd,-Z 19 Jul
2002 -05g7) .

Major isomer

20 ‘*H-NMR (CDCl,) &: 1.64-1.69(2H,m), 1.91-2.08(3H,m), 2.34-
2.69(8H,m), 3.77(3H,s), 5.25(2H,brs), 6.07(1H,t), 6.72-
6.82(3H,m), 7.21-7.42(5H,m), 7.56(1H,dd), 8.45(1H,dd).
MS m/z: 477 (M+1)
Minor isomer

25 1H-NMR—'(CDC13) d: 1.65-1.79(3H,m), 2.01-2.13(2H,m), 2.35-
2.76(8H,m), 3.76(3H,s), 5.22(2H,bxrs), 5.95(1H,t), 6.72~
6.80(2H,m), 7.06(1H,d), 7.16(1H,dd), 7.28(2H,d),
7.42(2H,d), 7.66(1H,dd), 8.39(1H,dd). -



W O 991 37651 -94 PCTNS99/ 01266 isonmer) , 7 . 65 ( O . 2H, dd, E isomer) 7 .
83 ( 1H d) , 8. 36 ( 0. 1H dd, E isomer), 8.44(0.9H dd, 23 4} "B
mz: 545 (M+l) Exanple 146 - 4-(3,5-dichlorophenyl)-1-[3-(5, 11-di hydro
7-met hoxy {yblggR8gg0Xepi no (2, 3-b]-gyridin-5 ylidene)propyl i’@#/ﬂﬁd/(ﬂlbf&”
The titled conpound was prepared by follow ng the procedure-of exanple
step-3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with |0
4- (3, 5-di chl orophenyl ) - 4- hydr oxypi peri dine. 1H NVR (CDC13) 8: 1.58-2.22
{SHmM , 2.38-2.77 (BH m , 3. 76(3H,‘£‘2, 5.26(2H,brs), 5.92(0IHt, E
isoner), 6.07(0.9H, t, Z isoner), 6. 6.71(3H, m, 7.19-7.42(4H, m,
7.56(0.9H,dd, Z isomer), 7.68(OI1H dd, E isoner), 15 8.38(0O I1Hdd, E

i soner), 8.45(0.9H,dd, Z isomer). M5 mlz: 512(M+l) Exanple 147 -

1-[3- (5, 11-M8 hypdz o- F7Hée¥hdbXy [ 1] benzoxepino (2, 3-b] pyridin-5-ylidene)
propyl] -4(2-pyridyl)piperidin-4-of 20 The titled conpound was prepared by .
follow ng the procedure of exanple 45, step 3, but replacing

4- (4-chl or ophsnyl ¢ - 46 hyds oxypthebrepnenyif h1- [3- (5,11-dihydro-7-ethox
4-(2-pyridylz-4-hydroxypiperidine 1HNWR (C-DC13) 8: 1.54-1 .65 (2H, ,
2.06 (2H, dt }1]benzoxepinp[py 3yblpyssdsned YHLAfRebPyaPYl Bpiperifling. 78( 3H,
s), 5.28(2H,.bH{s), 6.08(IHt), 6.72-6.85(3H, m, 7.14-7.29 (2H m , 7.57
(IH,d) , 7.70 {IH,dd) , 8.48 (21~dd) . 1 9 J UL 2002 WO 99/37651 -95 M5
mz: 4445 M1) PCIThS98i0le86cempaphde w48 préphp8edsSbe1£0l hgding7the

th 1] b ' ,3-b idin-5-ylid | )- 4(3:pyridyl)piperid
e of b The TS eF SR EonpoRHAMRAE B8 enlibat sy LABRSns nite Rl aroeatrD by ' "
exanpl e 45,1s{ep(8, 1busingatachneydrbdyahbenapbeaybxeginydioxypi peridine

with 4-(3-pyridyl)-4-hydroxypiperidine.
( pglidzn%)progyllp¥gegidin-4-ol with 4- (4-chlorophenyl)-1-[3-

4- of
45

(5,11-dihydro-7-hydroxy (1] benzoxepino[2,3-b]lpyridin-5-

10 ylidene)propyl]piperidin—4—61 (example 44).
'H-NMR (CDC1l,) &: 1.38(3H,t), 1.67-1.72(3H,m), 2.05-
2.16(2H,m), 2.40-2.80(8H,m), 3.99(2H,q), 5.26(2H,brs),
6.05(1H,t), 6.71-6.82(3H,m), 7.23-7.43(5H,m), 7.57(1H,dd),
8.47(1H,dd) .

15 MS m/z: 491 (M+1)

Example_47 - 4-(4—Chlorophény1)—l—[3-(5,11—dih§a;o-7—

isopropoxy[l] benzoxepino([2,3-b]pyridin-5-

ylidene)propyl]piperidin-4-ol

The titled compound was prepared by following the

20 procedure of example 46, but replacing ethyl iodide with

isopropyl bromide. - —_

'"H-NMR (CDCl,) &: 1.30(6H,d), 1.60-1.70(3H,m), 1.99-

2.09(2H,m), 2.33-2.69(8H,m), 4.37-4.48(1H,m), 5.26(2H,brs),

6.06(1H,t), 6.73-6.82(3H,m), 7.21-7.43(5H,m), 7.55(1H,dd),
25 8.47(1H,dd).

MS m/z: 505 (M+1)

)
) ' "‘



1H NWR (CDC13) b: 1.65-1.78 (2H m , 2.08 (2H, dt) , 2.3710 2 .88 (7H m ,
2. 63-2 .79 (2H M , i.78 (3H, s) , 5.28 (2H, brs) , 602(OIH19JIEII_2002
isomer)) 6.07(0.9H, t, Z isoner), 6.706 . 84 (3H m , 7 . 22-7 . 32 (3H,
m , 7. 56wOd37¢8d) , 7 . 77 (1H, dd) , 8.46 (0.9H d) , 8. d, E
isoner) , 8.73 (IHdd) . M5 miz: 444(Mrl) 15 Exanple 149 - Pefrissbivtis
1-[3-(5,11-Di hydro-7 nethoxy [1l] benzoxepino [2, 3-b]~yridin-5-ylidene)
prop-yl'] -4(4-pyridyl)piperidin-4-of The titled conpound was prepared by
foll ow ng the procedure of exanple 45 step 3, but replacing O

4- (4-chl or ophenyl ) - 4- hydr oxypi peri dr & % wth

4- (4-pyridyl)-4-hydroxypi peridi ne. 1I—I-NI\/R (CDC1;) 8: 1.58-1.72(2H, m,
2.03(2H,dt), 2.342.89 (BH m 2.96 (IHbrs) , 3.76 (3H,s) , 5.25 (2H, brs)
. 6. 06 (1HExample @872- @ 8@ (G arerhenyid (U-Hd)s . 117 dihydxa-dd) , 25 7 .

2000 Vo 00/ SREY B ol et thigs (4 M p MY, 2 0 U

1-[3-(5, 11- ynﬂwra-pmmm[pﬂmdmﬂemlno[ 2, 3-b] pyridin-5-ylidene)propy3] -4
(4-trifluoroneth hen eri di n- 4- of Thetltl d conmpound was prepared by
following the 5 '%I‘egfe‘dﬁ‘)éioc#’ &afs PraRayes %Eu ﬁﬁ@&%&ie

4- (4- chlor gphdurdt-dy d:anlidard, difig Wddlac thyl di d th
4-(4-trifluoronethyl phenyl)-4- hydroxyp| perﬂlldl nleng N I% lo SCT Wl8

1.64-1.7S (cahy) broznqﬁlce(tmebrs) , 2 . 16 (2H, dt) A 2. 38 2. 86 (BHmM , 3

.76 3H ) 2 b 0 04 H_t . 72-6 . 84 (3 :
7 . ( S) H§§ (?Cg??f )525 ﬁ]‘*Iﬁq‘ .( ¢ ﬁﬁ) ' NB r?fz 51(1 l(-DM+B
Ex I 15 I o_g@e;_n 7
beﬁrzrgxgpl n(])2 [0224“(}1-4 “]wp%. di n- yd@l%%@dé%e)%%@%é?ge%rﬁ 'Ilhe titled

conpound webs: 3t EFarats )by €016 Ol g t He TrdodBU3E of) eXar?dl-§ 42, (St.ep-2, but

repl aci | or\0p I droxypi peridine with
4- (4- chqgro-{)th(esﬁ (]{Ié)d’e’r :hsr%‘le?”&'(ﬁ;bél—% NMR (CDC13) 8: 1.62-1.92 (4H 1) ,

1.94-2.18 (MHmPz: AL B4(SH, M, 2.99(2H, nm), 5.25(2H brs), 6.00(IH1t),
6.606 . 82 (3H m , 7. 02-7 . 36 (5H m , 7. 50 ( 1H, dd) ( 8 . 47 (
1H, dd) . OH signal was not observed. = M5 mz: 447(M1l)

Example 49 - 4-(4-Chlorophenyl)-1-[3-(7-cyanomethyloxy-
5,11-dihydro (1] benzoxepino (2, 3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol

15 The titled compound was prepared by following the

procedure of example 46, but replacing ethyl iodide with

E -

bromoacetonitrile.

'H-NMR (CDCl,) d: 1.62-1.67(2H,m), 1.94-2.06(2H, m),

2.21(1H,brs), 2.34-2.66(8H,m), 4.70(2H,s), 5.26(2H,brs),
20 6.10(1H,t), 6.80(2H,brs), 6.92(1H,brs), 7.22-7.41(5H,m),

7.56 (1H,dd), 8.44(1H,dd).

MS m/z: 502 (M+1)

I""



T e P ... 19 UL12002 WO
991 37651 _97 PCT/ US99101Z66 Exanpl e 152 - 9 JuL 2002

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro- 7-

et hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5 ylidene) propyl]piperidine The titled
conpound was prepared by following the 5 procedure of exanple 46, but

repl aci ng the product of exanple 44 with the product of exanple 151. 1H NMR
(cocil) 8: 1.40 (3H,t) , 1.52-2.14 (6H M , 2.302.57 (SHmM , 2.94 (2H m ,
4.00 (2H,q9) , 5.28 (2H,brs) ,, 6. 07 (1H, t) , 6.68-6.86 (3H ~m ,
7.05-7.36 (SHmM ( 7.58 (IHM , " &®28.49 (IHM . M5 mlz: 475 (M)
Exanpl e 153 -

4- (4- Chl orophenyl ) -1-[ 3-(5, 11-di hydro- 7et hoxycar bonyl et hyl oxy[ 1] benzoxepi n

o[ 2, 3- b] pyhidhg&dyd d dene) psopyl I plestdikperhpl bRyt Bt hedacagpeund was
pr epar ed b?/ follow ng the procedure of exanple 48, but _replacing the :
product of [lSkantexeding {2, I Hel pyvHdén-bf Yekdapeerropyl) -4-{KVR (CDC13) 8:

1 .29 (3H .t : m_ .11 99 (2Hdt) , 2.28-2.55 (SH mMm ,
2.91 (2H, rﬁh%"llt’g*ée/‘;%’kh?é?%ﬁ?a PbH ), ''0-5.28 (2H brs) , 6.09 (1H,
t) , 6.68-6.95 T Mtled. OFvp3and Skha) prepab8d(bil, ddllow8ngothkH, dd) . MS
m z: 533(N%%2 z 19 JU 2002 WD 99] 37651 -98_PCT/U89?/CI%68 .

5 prdcedure of example 46, but—replacing ethyl Jodide with 2-

bromoethyl acetate.

‘H-NMR (CDCl,) &: 1.65-1.72(3H,m), 1.97-2.09(5H,m), 2.37-

2.70(8H,m), 4.11-4.14(2H,m), 4.37-4.41(2H,m), 5.25(2H,brs),

6.07(1H,t), 6.75-6.84(3H,m), 7.23-7.43(5H,m), 7.56(1H,dd),
10 8.47(1H,dd). _

MS m/z: 549 (M+1) -

Example 51 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-(2-
hydroxyethyl)oxy[1l] benzoxepino(2,3-blpyridin-5-
ylidene)propyl] piperidin-4-ol

15 To a solution of 1-[3-(7-(2-acetoxyethyl)oxy-5,11- dihydro
[1]benzoxepino[2,3-b]pyridigJS-ylidene)propyl]-§1ﬁ4—
chlorophenyl)piperidin-4-o0l (Example 50)(140mg)>in ethanol
(5ml) were added 15% sodiun hydroxide agueous solution
(2ml) and the mixture was heated to reflux for 1 hour.

20 Water and ethyl acetate were added to the reaction mixture,
the organic layer was separated and washed with saturated
agueous -sodium chloride, and=dried with magnesium sulfate. -
The solvent was distilled off under reduced pressure. The
residue was purified by silica gel chromatography eluting

25 with meéiylene chloride-methanol (10:1) to give the titled
compound (120mg) .

'H-NMR (€DC1l,) &: 1.64-1.69(2H,m), 1.98-2.10(3H,m), 2.36-

—_ -

2.79(8H,m), 3.89-3.94(2H,m) ~3.99-4.04(2H,m), 5.24(2H,brs),



Exampl e 154 -

1-[ 3-(7-(Carboxynet hyl oxy-5, 11di hydr o[ 1] benzoxepi no[ 2, 3- b] pyri dild BUMﬁUHene
)propyl]-4(4-chl or ophenyl ) pi peridine The titled compound was prepared by
fol | owi ng tWO 93368 cedure of exanple 133, but replacing the PCTUSINO01ZE6
exanple 48 wth the product of exanple 153. 1HNWR (CD30D) b : 1 . 82-2 .
17 (4H m , 2. 69 (2H m , 2. 86 ( 1H, mM , _3 . 07 (2H m , 3 . 30
(2H, m , 3. 57 (2H m , 4 . 57 (2H, s) , 5.21(2H,brs), 6.10(IHt),
6.70-7.04(3H, m, 7.16 10 7 . 38 (4H-¥-, 7 . 44 ( 1H m , 7. 77 ( 1H
m , 8. 47 ( 1H m . COCH signal was not observed. MS mlz: 505(Mt1)
Exanpl e 15S -

4- (4- Chl or oplie¢l (LH1 L) 3- €5,7116dBAYdHe™) di MeRRy7adiliSEamdony|. Fat(Ay, ddy[, 1] ben
zoxepi no[ 2, 381 ] %Iyri i n-5-ylidene)propyl]piperidine The titled conpound
was preparedb i'ng the procedure of exanple 134, bud replacing the
product of exgngl/e:1837wmMth)the product of exanple 154. 1H NVR (CDCl13) 8:
1.58-1.92 (4H,m , 2.04 (2H, n) , 2.3020 2 . 68 (5H m , 2 . 93 (2HmM , 2
.98 (3H, s) , 3. 08 (3H, s) , 4 .65 (2H, s) , 5 .28 (2H, brs) , 6. 07 (1H,

t) , 6.70-6. Q , m
5%%2(M+1) g%&%‘ﬂ nif@oz m§39f§$%§598%é93 (32 g’)%gdggyd@ e 1?% me
1-[ 3- (7- ( 3- Avetrphypdtimperbyy) 6x¥1d] bporokephiawdex 8pibd iy, isil- |@yr| di n- 5yl i den

e) propyl ] pi pe i ne . The t ed co ound s prepared by following the 5
procedure of ¥ g)%% eépgﬁfygﬁjplp(?ﬁll m% t\#z product of exanple 44 with the

product of exanpl QhJESJ;ltdemebsaaas)nals pkeparkd8oy 4d1Mowink 90re2. 32
(2H, M , 2.10 (3H,_.s) , 2.28-2_.60 (SH M, 2.82-3 .02 (2H,m. ~, 4 .14
(2H dd) , 4 mrPC(eﬂqred@)f exgmpde( 4f, b PV re@lggl(ngHetW iodigies Wil 34, m

oo 155 Y e, et - V6 s ST

oxy [ 1 hobergox@Ri moD{:IZ) 83 1hl2pyr.iedi(@H, M)y lld@me)zpmml}ﬂ p)peri.gione 15
The titled conpound was prepared b){ foll owi ng the procedure of exanple 51,
but repl acing- tsﬂe(lél*bcmct 2of74é>2ﬁrn§ e 30 &wi-t3h 7tlh(é1'bmddué¥t 0 (28 dnipl e 156.

3t ?ZYR((zﬁ,[)?’%D)zﬁfﬂlb%%’(z%S@%A;lﬁ”’a “eor T o BB e 7
6.13(IHt), 6.64EGHNHIBH, 8mE2 (ZH1Ed) .
MS m/z: 576 (M+1)

15 Example 53 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydxo
[1]benioxepino[2,3—b]pyridin—s-ylidene)propylkpiperidin—
4-0l
Step 1
5- (3-Bromopropylidene) -5, 11-dihydro [1]benzoxepino(2,3-

20 Dblpyridine was prepared by following the procedure of
example 45, step 1 and 2, but replacing 5,11-dihydro-7-
methoé&[l]benzoxepinotz,B—S]pyridin-s-one with™ 5,11-
dihydro[l]benzoxepino[2,3-b]lpyridin-5-one.
lH—NMR‘(CDCl;) d: 2.71(2H,q), 3.46(2H,t), 5.33(2H,brs),

25 6.04(1H,t), 7.01-7.17(3H,m), 7.29(1H,dd), 7.56(1H,dd),
8.53(1H,dd) .



7.34 (4H ) , 7.45 (IHM , 7.77 (IH M , 8.47 (IHmM . OH signal was not

observed. M5 miz: 491 (M+l) ~ s ~a~ 2002 WD 99137651 -100 PC' TN&IL dMz66

Exanpl e 158 -

4- (4- Chl or apbewytest 1- [ 3- (5, 11- di hydro- 7( 1- et hoxycar bonyl - 1- reetrinydesiofngs ) oxy[

1] benzoxepi no[ 2; 3b] pyri di n-5-yl i dene) propyl ] pi peridine The titled conpound

was prepared by following the 5 procedure of exanple 138, but replacing the

product of exanple 44 with the product of exanple 151. 1H NMR (CDCl3) s:

1.28 (3H, t) , 1.56 (6H, s) , 1.56-1.85 (4H. m , 1.97 (2Hdt) , 2.28-2.55

(5H,m) , 2.93 (2H, M) , 4.24 (2H q) , “B228(2H, brs), 6.04(1H t),

6.62-6.95(3H, m, 7.07 10 7.32(5H m, 7.57(1Hdd), 8. 50(IH dd). M5 niz:

561( M+1l) Exanple 159 -

1-[3-(7-(1- Geox¥- 1- et hyl et hyl ) oxy- 5, 11dihydro(l]benzoxepino[2 3-b] pyri di

n-5-yl i dene) propyh] - 4( 4- o ) l.ed c ound was -

prepared by folle#%%gé%%%gér%%egﬁp%é %&g#ggi§5bJ.ﬁ?i%%ﬁfgglﬁg?the

product of qmﬁﬂ@é@uﬁ@ d&t@x&hpl@roﬂucttepf3exhup|Eeﬁ53c1nglskbMR (CD30D) 8:
1.50 (6H, s). , 1. 82-2.18 (4H @é 2.87 (IHM , 3.12 (2H, M

. 3.30 (2H, jromapEepYbifege) ~pol b: %5}(112 ‘BrZ) eBhePRy | H t)) 6.67-7.04(3H,

m, 7.16 g . [BBoéAtbx@ino [2;398) by2ihiAd with - ctBE prdbhch) of SrepS2, ( 1H

m COH S|gnal was not observe NB nmz: 533(M1) 19 JUL 2002 -101

Exarrpl e 160 H-MMR3- (@A, pnd: 511&6d1hyﬂl(DH[m)L ]2beazmxep|(ma )2 2.36-D]

pyridin- 5 -yl |dene pro %%, 4 (4-ch] orophenyl er|d|ne The titled
conpound. was p§%b%¥eﬂ ySfQXK ﬁﬁsihe6518ﬁb§e8hre eﬁaﬁﬁlé 68) « but
repl acing t o46lu anpl t rozl.uct of exanple
54, step 1. h¢HPKNg %%ixné?* s §og§§ %%F?48 &t??H BgBP(ZH m , 2.26-

2.60(SH, ), 1S88(2H, 447 (MBLBO(2H, brs), 6.09(IH t), 6.96 7 . 3 6 ( 8H m
7 .57 ( 1H dd) , 8. 51 ( 1H dd) . 10 MS mfz: 509, 511(M1)

10 Example 54 - 1-[3-(8-Bromo-5,1l1l-dihydro{l]benzoxepino(2,3-
blpyridin-5-ylidene)propyl] -4- (4-chlorophenyl)piperidin-
4-0l
Step 1

8-Bromo-5- (3-bromopropylidene) -5,11-

15 dihydro(l]benzoxepino([2,3-blpyridine was prepared by
following the procedure of example 45, step 1 and 2, but
replacing 5,11—dihydro-7—ﬁethoxy[l]benzoxepin&if}3—
blpyridin-5-one with 8-bromo-5,11-
dihydro{llbenzoxepino([2,3-blpyridin-5-one.

20 'H-NMR (CDCl,) &: 2.75(2H,q), 3.50(2H,t), 5.38(2HK,brs),
6.08(1H,t), 6.85-6.98(2H,m), 7.18-7.35(3H,m), 7.59(1K,dd),
8.54 (1H,dd) . - —_

Step 2
The titled compound was prepared by following the
25 procedure of example 45, step 3, but replacing 5-(3-

bromopropylidene) -5,11-dihydro-7-methoxy (1] benzoxepino{2,3-

blpyridine with the product of step 1. _



FIDTERT Y AT AT f M T e aams -

Exanpl e 161 - 1-[3-(8-Carboxy-5,11 dihydro ( 1 ] benzoxepino [ 2, 3 -Db]
pyridin- 5 -yl idene ) propyl ] -4 (4-chlorophenyl)piperidine T4 A/L0futi on
of 1-[3-(8-Bronp-5,11 15 di hydro [1] benzoxepino [2, 3-Db]
pyridin-5-wogest propyl] -4(4-chlorophenyl)piperidine (Exgeitgdofiizgs ( 130
mg) in THi (1.0 mM-) was added 1.6M n-butyllithium hexane solution (0.17
m) at -78C. After stirring 10 mnutes at the sane tenperature, 02
(dry-ice) was added to the m xture. After 20 being warnmed to anbient
tenperature, the mxture was stirred for 30 m nutes at the sane
tenperature. The m xture was concent4ed-ed in vacuo. The resulting oil was
purified by silica gel chromatography eluted with = dichl oronet hane

-met hanol (5:1) to give the titled 25 conpound 50nyg 1H NVR (CD30D) 8: 1

253 o AR g 7 CP o gt 8 8

7.76(1H, dd)2, @74§ﬁlhbdd$ 3@@EN BkgnalsmaS(mHttpbswrw@dv MB( o Zin) 475( Mr1)
Exanpl e 162 - 1-

dlhydro[l]bén%%ké%aéb 2732%}5yﬁ?&?H Bly| 7 dehbiPredyt 18 44 2L ERI ddbphenyl ) pi pe
ridin-4-ol %TQ? t|$§§d £99pRYnyd was prepared by followi ng the procedure of
exanpl e 45,

5, 11-di hydro-7- nethoxy(l]benzoxeplno(2°3'b]pyr|d|n 5-one 10 with

3o 2, Lt oL 1 DS40eR bl 3all YL LELT 2o o0 1 LESANEL (219) o

6 13(1H 1) 56 g3t1dbar, 37c222TnédzbEbbih 5 - F15dehe Hhrd 1]§1§8riathdd) .15
MS mfz: 52S, 527(Mtl) Exanple 163- - 4- (4-Chloropheny f 1- [3- (5,

11- di hydr o=¥ePhyl [1] benzoxepino [2, 3-b]

pyri di n- 5ylﬁg§§eipropyl]p|per|d|n 4-of The titled conmpound was prepared by
follow ng the 20 procedure of exanple-45, but replacing

5, 11-di hydro- 7- nﬁthbxyrmmbpnnpyépﬁanEQ_30b}pydkHYdr5 bheowbtBH- - ~

5,11-di hydro-7-eth 1 ino(2, 3- b yr|d| o]
V23 (afd 1pvEid . s ERERERRSRRh g YR pstprra i, e gybnt rhe
51351a 78('bfba%dggeioﬁléﬁﬁmgﬂé)455 QgébF%éhnd?ﬂ79bhH QéglzcgéélﬁHﬂdéd 7.
19 S U | ) @th@rggygméggoxy[ljbenzoxepino[2(3 bjpyrldln 5-one &1th )
10,11-dihydro-5H-pyrido[2,3-c] [2] benzazepin-5,10-dione.
'H-NMR (CDCl,) &: 2.75-2.90(2H,m), 3.45 (2H,t), 5.92(1H,t),

15 7.04-7.70(5H,m), 8.10(1H,dd), 8.48(1H,dd), 10.00(1H,brs).

Step 2
The titled compound was prepared by following the

procedure of example 45, step 3, but replacing 5-(3-

bromopropylidene) -10,11-dihydro-5H-dibenzo [a,d] cycloheptene
20 with the product of step 1.

'H-NMR (CDC1,) &: 1.64-1.69(3H,m), 2.00-2.12(2H,M), 2.35-

2.70(8H,m), 5.82(1H,t), 7.08(1H,dd), 7.23-7.62(8H,m),

8.04 (1H,dd), 8.32(1H,dd), 8.76(1H,brs).

MS m/z: 460 (M+1)

i'l )

LREREIL I T TN



-103 M5 mz: 475(Mrl) PCTNS99/ 01266 Exanple 164 - 19 JUL 200

4- (4- Chl orophenyl )-1-[3-(5,11-di hydro-8vinyl [1] benzoxepino [2, 3-D]

pyri di n-5yl i dene) propyl ] pi peridin-4-of 5 The titled conpound was prepared
by foll ow mO®¥HEI6Rr ocedur e of exanpl e 45, but replacing PCT/US99/01266

5, 11-di hydr o- 7- net hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-one with

5, 11-di hydr o- 8- vi nyl [ 1] benzoxepi no[ 2, 3-b] pyri di n-5-one. 10 1H NMR ( CDCL13)
8: 1.66-1.71(3H, m, 2.00-2.10(2H, m, 2.36-2.70(8H, m, 5.22(2H d),
5.34(2H,brs), 5.70(IHd), 6.11(IHt), 6.61(IH dd), 6.89(IHd), 6.99(IHdd),
7.24-7.44 (6H ) , 7.58 (IHdd) , 8.4%6™H dd) . M5 mz: 473(Mrl) 15 Exanpl e
165 - 4-(4-Chlorophenyl)-1-[3-(5, 11-di hydro-8ethyl [1] benzoxepino [2, 3-Db]
pyridin-5- - ylidene)propyl]piperidin-4-of A mxture of the product of
exanpl e 164 EX80Phg) Sa4nd Pd{€-Chborgphenydt handB ¢ 21/ Fisdihvddoudder a

hydr ogen 0O bggkﬁgg_@B_EgggFﬁfﬁggggérﬁ53£8f[g QHL gnqutUre was filtered-

t hrough the ce e and nder r% uceazgpessure. The
resi due_was plidénedipbypptl ¢paparidentdioll ayer chromat ography eluting with

Cepcts) %5 o5 (She' E7tThq GaMntSnd (Sat prSDa500, BY 1500 SAARE tho3 2 T4
(10H m , 55 320£2BuRESHE. exahBld Y61 BQ02-¥) 8943468k 21Q4_PCT/ US99/ 01266
6.07(I H t), 6. 70(IH d), 6 78§g?,dd), 7.19-7. 44(6H, ), 7.57(1H, dd),

8. 49(| H, dd) . chlagopheny4751¢ NB1) 6 Exanpibydse-2-
4 (4- Chl _1-13-(5, 11+ di - 95 . s
et hoxyl 3] bonE BRakY ASpanS TRy 8] kA RE 2L DY hideTS) BROPY M BAPEARIR dr OThe

titled conpowhdhwas (prepamegrbyyloiienel AYOt be - AL hgaduvre oobxexarpl e 45, but
repl aci ng 5, 11-di_hydro- 7- (0)°4 %1 benzoxepi no[ 2, 3-b] pyridin-5-one 10 with
5,11-dihydropﬁyﬁgpﬁaxﬁfijEEEESQ% F%BfQ?S-b]pyridin-S-one. 1H NVR (CDCL3) s:

L5 b g 9 (2l ol g 2 DR
Z. ?Z( ICIh—Il, dd), ﬁléslassHiMé( 3%%%1(3_51%]53, NB. fl!tz%HéfZY, ( Wiy (quaagl)e] ¥625~

- (4- Chl or ophenyl )-1-[3-(5, [ ro enzoxepino [4, 3-c
pyridin-5y|?8eﬁé%éﬁo P]%Pﬁéﬁﬂﬁhédhl0L~£6(¢ﬁed§?sled conpound was prepar ed
by foIIomﬁngMghﬁ/nggqu?glpf exanpl e 45, but replacing

5, 11- di hydr o- 7- et hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-one with 5, 11-
di hydr o[ 1] benzoxepi no[ 4, 3-c] pyri di n-5-one. 1H NWVR (CDC13) b: 1.67-1.71
(2Hm 1'ggi§mg§e(%#’q)4L(4-Chlorophenyl)—1—[3—(5,11-dihydro—7—
15 methoxy{l]benzoxepino[2,3-blpyridin-5-
ylidene)ethyl]piperidin-4-ol
Step l- )
To a solution of methyltriphenylphosphonium bromide
(2.2g) in THF (20ml) was added 1.6M n-butyl lithium hexane
20 solution (2.9ml) at 0°C for 30 minutes. To the reaction
mixture cooled to 0°C was added 5,ll-dihydro-7-
methoxy [1]benzoxepino[2,3-blpyridin-5-one (1.0g) dropwise
as THF solution (5ml), and the mixture was warmed to room
. temperature, and stirred for 3 hours. Agqueous ammonium
25 chloride and ethyl acetate were added to the reaction
mixture, the organic layer was separated and washed with
saturated aqueous sodium chloride, and dried with magnesium

sulfate. The solvent was distilled off under réauced

—e——
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25 2.16(1H,s), 2.40-2.69(8H, m, 5.16(2H brs), 6.14(I1Ht), 6.80( I1II:? ggg 2002
6.91-6.97(IH M, 7.13-7.19(IH M, 7.26-7.44 (6H, M , 7.50-8.54 (2H, )

WO 991 37651 -105 M5 nfz: 447(M+l) ~ s ~u~ 2o0a~ PCT/US99/ 01266 Exanple 168 -
4- (4- Chl or yemdrbsr- 1- [ 3- (5, 117 di hydro [1] benzoxepino [4, Beglushydizée di n-5
yl i dene) propyl ] pi peridin-4-of 5 The titled conpound was prepar eg by

follow ng the procedure of exanple 45, but replacing

5, 11-di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-one with 5, 11-

di hydr o[ 1] benzoxepi no[ 4, 3-d] pyri m di n-5-one. 1H NWVR (CDC13) 8:

1.68-1.72(2H, m), 1.90(IH brs), 10 287706-2 . 19 (2H,n) , 2 .41-2.78
(8H,-m , 5.20 (2H, s) , 6. 12 (1H, t) , 7.14-7.45(8H m, 8.72(IH, s),
8.97(1H,s). M5 mz: 448(Mt1l) Exanple 169 - o

4- (4- Chl or opRRFSEYe 1-The (Beajdwe WaRF PI¥fiedodPvnet higesaelonyl oxy[ 1] benzox
epi no[ 2, 3-b Lo 0= | A r ) D I gL o 4 of soh v | op . of
product of Jé%‘?rﬂﬁ?%g%g}‘?’lyoéﬂg@ﬁ&p‘gﬁ |%%ﬁﬂ ogggsat\:/v%sh%)g%g% ?i k) 080
trifluoronegiraaesul i odilkydco €7 amdtyitoxyeS { Be Sy hepepyr 06> [2n8-t he m xture
was stirred ]’;1& Loomte eratgée {é)r 1 hour. Water and diethyl ether were 20
added to t h® FBLREPER TR ReTr £2 - 14% vrganic |ayer was separated and washed
W th saturated aqueous sodium chloride, and dried w.th-magnesi um sul fate.
The solvent was distilled off under reduced pressure, and the residue cvas
purified®byS8¢Pi¢a gel chronmatography eluting-with 25 et hyl

tate-neth | 10: ol t tigl J L
Doa2 - 106 1rs nRFD CRCISTERISh VEE M Y8 St Rt Saben (pflbspngrad D0 b
m, 2.35-2.68y8rloyidé. 86(LHnb) sat 60I5(Ady t1)0 nGrBf(dH, d)g thédXdaddihn
7.21-7.44(6H 7.60(1 dd)~ 8 . 5 1H. dd) . _, 5 mz: 595 (Mrl
Exanpl e lgomix%f%-t’??(&?&;?g)ﬁaﬁ Qi’f‘ﬁé‘dﬁ(’tb c[3"_1] sﬁéﬂszéﬁ?‘ﬂﬂgﬁ}né- b] (M)
pyridi n-5-ybheeoR) £F 0RYh] or #44- CHhDY ORAGNYhe PhPRELEL Nw4sOheatagatr i xt ure of
t he product of exanple 169 (240 ng), 10-in dinmethylformam de (3nl) was

added alPvl¥efbutyFernS (BOUDAL)Aadeens oFeBiylt Pipashonphssphfinerhyl
P o UL RS0 ypog Lasbhek obhor el G Dot SHULTLpgoER e v
sol uti on antlagéhywaacstphravedearddesshedt ittheagtupated aqueous

sodium chloride, and dried with magnesium sulfate. The

solvent was distilled off under reduced pressure. The

15 residue was purified by silica gel chromatography eluting
with ethyl acetate-hexane (1:4) to give 3-(5,11-dihydro-7-
methoxytl]benzoxepino[Z,B—B]pyridin-s-ylidene)acetaldehyde
(130mg) .

'H-NMR (CDCl,) &: 3.77(0.7x3H,s),3.79(0.3x3H, s),

20 5.31(2H,s), 6.46(0.7x1H,d), 6.52(0.3x1H,d), 6.78-
7.40(4H,m), 7.68(0.3x1H,dd), 7.78(0.7x1H,dd),
8.55(0.7x1H,dd), 8.64(0.3x1H,dd), 9.62(0.3le,dLl
9.79(0.7x1H,d) .

l"‘



15 m xture, the organic |ayer was separated and washed wi th saturated
aqueous sodi um chloride, and dried with nagnesiumsulfate. The § dng;meas
distilled off under reduced pressure, and the residue was purifie

silica gel wbneswrsegraphy el uting wth chloroform nethanol (d@dioon?26s0
give the titled conmpound (180 ng). 1H NWR (CDC13) b: 1.62-1.72(3H, n%
2.03-2.11(2H, m, 2.39-2.73 (8H mM , 3.31 (2H,d) , 5.04-5.11 (2H, nm , 5.29
(2H, brs~, 5.87-6.02 (IHmM ( 6:06 (IHt) , 6.77 (IHel~, 6.99(IH dd),
7.10(1H d), 7.23-7.43(SH m, 7.57(IH dd), 25 8.40 (IHdd) . __ 19 JU
2002 -107 Exanmple 171 - 1-[3-(7-(2-t-Hutoxycarboxy)ethenyl-5,11di hydro

[ 1] benzoxepi no [2 3-b] pyridin-5-ylidene)propyl] -4-

(4- chloropheng i peridin-4-of A mixture of the product of exanple 169 (1.7
g), 5 t-butyF®BcPylate (0.85 m)) triethylamne (2.5 m),

1, 1~-bi s(di pheny{ghosphie) ke g@maew@%S@rr@)araadbpaEbadbwihbl X heéi acet ate
(33 ng) in dinethylfornmam de was heated under argon at 90C for 24
hours. Wat eprapdderfypLfaezesp ewé@e &FE® %0 e repdecing RitxBurlé, 1the
organi c | ay 0 By dsaqueous sodi um
chl ori de) agéhgﬁ?éd% mé@B% AggF%#% %nggémﬂ%heﬁgg#lggﬁ was distilled off
under reducgm1ﬁéﬁé$prepaaaddbhgdeesudmepwathmrpﬁledebyzslIlca gel
chronatography eIuth%bynth et hyl acet at e- net hanol (30: 1% to glve t he

titl ed conpGtm¥MR5(Q ng): 1-PE-NvIR2(EBcT). B 92- 24§2(<@ ,21463-1.71

3H M , 1. H, o) o, B Hbrs) . 6. 15 (1H,
g) ,st 2.6 ? ﬁaé%g kg 8?(I9H%d)%§ Gyl ?4@(8793 %’éé‘ 3 .rs) ( 1H, d)(, 7
58 ( 1H, dd}.7o080. 7%3H( siH, sddk (2K ®GrENaNE .a 802 7x1H, t) .

1-[3-(7-(2-Carb th -5,11 di hyd b
pygldfn g yﬁuééﬁ§¥%§%§§§¥] o472 -ir%%&§$%éLeﬁ§B§3f§5P3% h of The pr oduct

of exanphe 37ks(339xAY) ABS @& 51320(|0V©d<11~Wdch AN hydioehder igayaci d

1, 4- di oxane solutlon (4 M), and ' 25 stirred at roomtenperature for 1
hour. The sMBvewitz:wa$3dMstl)l.l ed of f under reduced pressure. Water was added
to the residue, and neutralized with sodi um hydroxi de

Example 58 - 4-(4-Chlcrophenyl)-1-{4-(5,11-dihydro-7-
methoxy [1] benzoxepino [2,3-b] pyridin-5-
vlidene)butyl]piperidin-4-ol
15 ©Step 1
3-(5,11-Dihydro-7-methoxy[1]lbenzoxepino[2,3-blpyridin-
S-ylideﬁe)propenaldehyde was prepared by following the
procedure of example 57, step 2, but replacing 5,11-
dihydro-7-methoxy-5-methylene [l]lbenzoxepino[2,3-blpyridine
20 with 5,11-dihydro-7-methoxy-5- (propyl-1l-ene)
(1l benzoxepino([2,3-blpyridine (by-product of example 45,
step 3).

—

'H-NMR (CDC1,) &: 3.78(0.3x3H,s), 3.80(0.7x3H,s), -
5.32(2H,brs), 6.34-6.39(1H,m), 6.72-7.38 (6H,m),

25 7.58(0.7x1H,dd), 7.77(0.3x1H,dd), 8.49(0.3x1H,dd),
8.60(0.7x1H,dd), 9.51(0.7x1H,d), 9.54(0.3x1H,d).

\"



Ll -

~ 9 JU 2002 WO 99137651 PCT/US991 01266 -108 5 10 15 20 25 solution. The
precipitation was filtered to give the titled conpound (190 ny). 13HUNVE);
(DVBO-ds) 8: 1.45-1.52 (2HmM , 1.72-1.84 (2H,m , 2.25-2.58(8H, m,

5. 25( 2H, br 6 IH,t), 6.43(1Hd), 6.82 (IHd) , 7.34-7. 7.7S
Gitoda ( aroetBl ) amte 10y o on (19 Yeriolse

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydr o- 7pr opar gyl oxy (1] benzoxepino (2,
3-b] pyridin-5ylidene)propyl]piperidin-4-of The titled conpound was
prepared by foll ow ng the procedure quQxaane 46, but replacing ethyl

i odide with propargyl chloride. 1H—NN§ (CDC13) b: 1.66-1.71 (2HmM , 1.79
(IH brs) , 1.99-2.10(2H, m, 2.35-2.71(9H, m, 4.66(2H, d), 5.28(2H brs),
6. 10(1 H t), .80-?.93(3H, m, 7.24-7.46(5H, m, 7.59(1H dd), 8.48(IH, dd).
Ms m z: 501 ?WER)%Exanple 174 - 4- (4- Chl orophenyl)- 1-(3- (7-cycl opent oxy5,
11-di hydro [1] bengoxegbnecidn SfbtheypieincbybfdsneppLopybing) pehi di n- 4- of
The titled conpound was prepared by follow ng the procedure of exanple 46,
but repl aci ngiehhgromeehare W ¢hl) weye| 3peReyFOBEiB®i de. 1H NMR (CDCL3) 8:

b5 180 Sl iod R B ol O DrapheA (2K D) (o 08
mz: 531(8&+1hylroxypipéfidihe 2002my\D §943765L1iPCALLEI9000288) and the
mixture stirred at room teﬁ;;rature for 24 hour. Water and
ethyl acetate were added to the reaction mixture, the
organic layer was separated and washed with saturated
aqueoué»sodium chloride, and dried with magneéium sulfate.
10 The solvent was distilled -off under reduced pressure. The
residue was purified by silica gel chromatography eluting
with dichloromethane-methanol (95:5) to give 4-(4-
chlorophenyl) -1-{4-(5,11-dihydro-7-
methoxy [1] benzoxepino [2,3-b]lpyridin-5-ylidene) buten-2-
15 vyllpiperidin-4-o0l (110mg).
'"H-NMR (CDCl,) &: 1.68-1.73(2H,m), 2.04-2.16(2H,m), 2.43-
2.72(3H,m), 2.77-2.81(2H,m), 3.08-3.13(2H,m),
3.73(0.3x3H,s), 3.77(0.7x3H,s), 5.20(2H,brs), *5-98-
6.05(1H,m), 6.23-7.43(10H,m), 7.58(0.7x1H,dd),
7.65(0.3x1H,dd), 8.37(0.3x1H,dd), 8.45(0.7x1H,dd).
MS m/z: 489 (M+1).

20

Step 3

To a solution of the product of step 2 (8mg) in ethanol
(2ml) were added 10% Pd-C (2mg) was stirred under hydrogen
25 {under a balloon) at room temperature for 1 hour. The
mixture was filtered through the celite and distilled off

under reduced pressure to give the titled compound (6mg).



-109 Exanple 175 - 4-(4-Chlorophenyl)-1-[3-(5, 11-di hydro-7( 2 -nmet hoxyet hyl
) oxy) [ 1 ]. benzoxepino ( 2, 3 -b] pyridin- 5 - 2002
yl i dene) propyl ] pi peridin-4-of The titled conpound was prepared by ggpkomnng
the 5 procegdybez7gk; exanpl e 46, but replacing ethyl iodide vmljcl} 90/01266
2-met hoxyet hyl chloride. 1HNWR (CDCL,) 8 1. 66-1.7S (3H m C /5 02861,
(2HmMm , 2. 36-2 .71 (84 mM , 3 .45 (3H, s) , 3 .71-3 .75 (2H M
4.07-4.11(2H, m, 5.27(2H brs), 6.09(IHt), 10 6.75-6.91(3H, m,
7.23-7.44(SH, m, 7.57(1H, dd), 8.48 (Ingd) . M5 mz: 521(M+l) Exanple 176

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydr o- 7- ( 1di net hyam nocar bonyl - 1- net hyl et hy
| ) oxy[ 1] benzoxepi no[ 2, 3 15 b] pyri di n-5-yl i dene) propyl ] pi peri di n-4-of The
titled condeﬁdMﬁaécpﬁdphréd by6$03l@&lh@Hth,p3d€éﬁbﬁe5bf Bxd®mpl e 134, but

replacing t of _e 1 33 th t he, prod of..exanpl e 139.

1H NMR ( CDCE )30%&% B (%ﬁ@ S Cg %ef’z %61%0 &39&( ot SOPEH - |
2.36-2.70 (9%¢9-6. &8 OBu(@H $)05-B. 24 (€BHh) 5)8 53@56 266 brs)m) 6. 02(1 H, t),
6.60-6.77(3H, n), 7.24-7.44 (5H M , 7.58 (IH dd) , 8.44 (IHdd) . M5 m z:
576( M+1) Mg miz: 3L (W D9l 37651 - 110 ' CT/ US99/ 01266 Exanpl e 177 -

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro-7( 1- et hoxycar bonyl et hyl ) oxy[ 1] benzoxe
pi no[ 2, 3- b] pyri di n-5yl i dene) propyl ] pi peri di n-4-of The titled conpound was
prepar ed hy Hxdmmle ngo t hel 5[ pr ¢EetiurRibydexanpl e 46, but r~l acing ethyl

dide with et i . NVR (CDC13) 8: 1.25(3H, t),
I105|9(§HWI d), ‘sﬁq%%x gggggggggggggg %%gpﬁﬁgh? 5‘)2 3S- 2. 68((BH n§ , 2.80
(IH brs) , 4,1 i@eﬁ@ 6 gllﬁﬁpeﬁﬁdihfhgﬁhen§124 62H brs) , 6. 07 (1H t) ,

10 6.68-6. 79( 2H, 7.22 44(SH m, 7.56(1H dd), a.4o(lH, dd).
The tltled compound was prepared by follow;ng the

procedure of example 45, step 3, but replacing 4-(4-
10 chlorophenyl)-4-hydroxypipé;idine with 4-phenyl-4-
hydroxypiperidine.
'H-NMR (CDCl,) d: 1.68-1.73(2H,m), 2.02-2.15(3H,m), 2.38-
2.72(8H,m), 3.77(3H,s), 5.26(2H,brs), 6.08(1H,t), 6.72-
6.83(3H,m), 7.21-7.36(4H,m), 7.46-7.49(2H,m), 7.58(1H,dd),
15 8.46(1H,dd).
MS m/zE 443 (M+1).

- LU

Example 60 - 4-(4-Bromophenyl)-1-[3-(5,11-dihydro-7-
methoxy [1]benzoxepino(2,3-blpyridin-5-
vlidene) preopyllpiperidin-4-ol
20 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing.
4- (4-chlorophenyl) -4-hydroxypiperidine with
- (4-bromophenyl) -4-hydroxypiperidine.
'H-NMR (CDC1,) &: 1.65-1.69(2H,m), 2.00-2.10(3H,m), 2.37-
25 2.71(8H,m), 3.76(3H,s), 5.24(2H,brs), 6.05(1H,t), 6.70-
6.82(3H,m), 7.24(1H,dd), 7.38 (2H,d), 7.44(2H,s),
7.52(1H,dd), 8.44(1H,dd). B
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Exampl e 178 -
1-[3-(7-(1-Carboxyethyl)oxy-5,11dihydro[l]benzoxepino[2,3-b]pyridH%giﬂy5dfe
ne) propyl ] - 4(4-chl or ophenyl ) pi peri di n-4-of 15 The titled conpound £ 200,

prepar ed byofoosteaM Nng t he procedure of exanple 133, but repcgaigvgopisgduct
of exanple 48 with product of exanple 177. 1H NVR (DVSO-db) b: 1.46 (3H,d)

, 1.58-1.63 (2H,mM 1.98-2.06(2H, m, 2.41-2.45(2H, m, 2.72-2.86(6H m, 20
4.74 (IH,qg) , 5.18 (2H,brs) , 6.11 (1H t) , 6.73 (2H,s) , 6.84(IHs),
7.36-7.47(SH, M, 7.73(1Hdd), 8.50(IH dd). Ms mz: 535(M1l) - 19 Jug
~Q0~ WD 991 37651 -111 PCT/ US99/ 01266-Exanpl e 179 -

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro-7- ( let hoxycar bonyl ) cycl obut oxy[ 1] benz
oxepi no[ 2, 3- b] pyri di n-5yl i dene) propyl ] pi peridin-4-o0l The titled conpound
was prepar esisby /a6l sow, 8@ 3t g+2)procedure of exanpl e 46, but replacing
ethyl iodide wth ethyl 2-bronocycl obutanecarboxylate. 1H NVR (CDC13) 8:
1.19(3H, t), 1.67-1.71(2H, m, 1.92-2.11(SH, M, 2.33-2.77(12H, m, 4.21(2H,

5. 25 (2 6. 05 (THL (&) 1q 6. H-dd) . 6.70 (IHd) . -
g??B(IH,d§,5§95§§%.2§(5H}£#??($Z%%(?ﬁ,§g%% §.4£(IH,dd).(Exan%Ie 180 -

1- [ 3- (7- ( 1- Gachoxy)dy belnrowepihol 2dBhpd pofridbansexepi no[ 2, 3- b] pyri di n-5-yl i
dene) propyl ] -4(,4-chl oro nyl ) pi.peri di n,4-of The titled conpound was

pr epar ed bybéééFBWQﬁ&oPﬁg?fép%gﬁgéﬁﬁgéeéf exanpl e 133, but ‘repl aci ng
product gf exanplraediviled Roagetndovaex dFebaréddbylebNVBwiRYEEhd6) 8:

1.60-1.6522H, m) , 1.86-2.08 (4H, zn~, 2.24-2.90(I12H, ), 5.17(2H brs),
6.05(1 H, t ), PEOSEEMHEd@f, ex38® 1 K5d) Step. 73 Pub, AFP1agiBg. 7.48 (SH, ) -

774 (1 H dd) " cmBrochLabadtl Sdkro Bt 304y Sxampl o 11

1-[ 3- (7- Car banoyl net hyloxy 11di enzoxepi no[ 2, 3-b] pyri di n-5-yliden
e) propyl ] - 4¢4hykdroxgphieeyidingeri di n-4-of 25 The titled conmpound was
pr epar ed bylfollomﬁnﬁ¢the procedure of exanple 134, but replacing

np
di met hyl am ri&-¥Rir 6RFbr) P wilt-B 3adnRi@H M) dr 3xBel - 98 (2H,m), 2.00-
10 2.18(3H,m), 2.34-2.48 (4H,m), 2.63-2.76(2H,m), 3.64-

3.73(1H,m), 3.70(3H,s), 5.35(2H,brs), 6.06(1H,t), 6.74-
6.84(3H,m), 7.25(1H,dd), 7.60(1H,dd), 8.50(1H,dd).
MS m/z: 367 (M+1l).

Example 62 - 4-Benzyl-1-([3-(5,11-dihydro-7-

15 methoxy (1] benzoxepino(2,3-b]lpyridin-5-
ylidene)propyllpiperidin-4-ol

The titled compound was prepared by following the

procedure of example 45, step 3, but replacing
4-(4-chlorophenyl) -4-hydroxypiperidine with

20 4-benzyl-4-hydroxypiperidine.
1H—NMR"(CDCIJ) 6: 1.42-1.57{3H,m), 1.62-1.75(2Hsm), 2.22- =
2.70(8H,m), 2.79(2H,s), 3.86(3H,s), 5.25(2H,brs),
6.08(l§,t), 6.73-6.84(3H,m), 7.18-7.24(6H,m), 7.57(1H,dd),
8.50 (1H,dd) . '

25 MS m/z: 457 (M+1).

\,"



I111 2442 -112 1HNVR (CDC13) b: 1.66-1.71(2H m, 1.98-2.098Hy gy
(IH brs) , 2.38-2.70 (8H mM , 4.45 (2H,s) , S.28 (2H,brs) ,

(IH ), 6.11(IH brs), 6.S8(IH brs), 6.74-6.85(3H, m), 7.24-7.44 (5H m
, 7.58 (1 HW@homa81 47 (1H dd) .~ S M5 mz: 520 (Mrl) Exanpl epchBidsgvsnl266
4- (4- Chl orophenyl ) -1-[ 3-(5, 11-di hydro- 7net hyl am nocar bonyl et hyl oxy[ 1] benzo
xepi no[ 2, 3-b] pyridin-S -ylidene)propyl]piperidin-4-of The titled conpound
was prepared by followi ng the 10 procedure of exanple 134, but replacing
di met hyl am ne hydrochl oride with nethylamne. 1H- NVR (CDCI3) 8: 1.67-1.72
(2Hm , 1.99-2.10 (2HmM , 2 . 36-2 _7740 (9H mM , 2 . 89 (3H d) , 4 .45
(2H, s) , 5. 28 (2H, brs) , 6.08 (1H, t) ( 6.66 (IH brs) , 6.73-6.84
(3Hm , 15 7.2S-7.45 (SH M , 7.58 (IHdd) , 8.47 (IH dd) . M5 mz:
534( Mt1l) Exa 3egn 1-[3 1~ Dithydro % I;1 ] benzoxepino [ 2,
3 -Db] pyridlﬁw%?p %I |den% tg%r% }I ? q(541é'ygﬁthyphenyl)p|perldlne 20 The -
titled conpoundhwmy[pﬂ@m&me&e@ynbdalwaﬂ@ymmdqmwﬂaymﬂdenﬂ pcpyille- 45, step
3; but replacin ﬁ%éA chlorophenyl) 4- hydr oxypi peridine with
4- (4- hydr oxy R %9’ 43 Fe. 25 1F-i-NVR (CDCL3) b : 1.S2-1.88 (4H, m
2.01 (2H dt) , 2. 3B tl%l@@ Bund ¥a?3 prépaBed béﬁ 7f%l(l%drlr§_:) thed- 28
(2H, brs) , 1 9 JU 2002 -113 6.08(I1Ht) 6 6S-6. 8
7. 05- 7. 36 CSHPHPCERWS( 1o, @a:)ampée 450 (stﬁa 3dd) butlvserﬁlzacu@l( Mr1) Exanpl e
1B4 - 1-[3-( n 3- b]
pyridin-5 yI?dé#e?%%ﬁ?é%?ﬁng}qe %éﬁr%§bﬂTEE§¥&¥He‘%lé%
4-cyano-4-phenylpiperidine.

oNE

9
.21
.09
7.

'H-NMR (CDC1,) &: 1.97-2.06(4H,m), 2.37-2.60(6H,m), 2.85-

2.90(2H,m), 3.79(3H,s), 5.27(2H,brs), 6.08(1H,t), 6.72-
10 6.84(3H,m), 7.24-7.58(7H,m)~ 8.49(1H,dd).

MS m/z: 452 (M+1).

Example 64 - 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino (2, 3-b]lpyridin-5-ylidene)propyl] -4-
phenylpiperidine
15 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing_
4-(4-chlorophenyl) -4-hydroxypiperidine with
4 -phenylpiperidine.
'H-NMR (CDCl,) &8: 1.73-1.79(4H,m), 1.96-2.03(2H,m), 2.37-
20 2.52(5H,m), 2.86-2.94(2H,m), 3.77(3H,s), 5.26(2H,brs).
6.08(1H,t), 6.72-6.83(3H,m), 7.17-7.31(6H,m), 7.56 (1H,dd),
8.49(1H,dd). i -
MS m/z 426 (M+1l).
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25 (2- hydroxyphenyl ) ~pi peridine The titled conpound was prepared by

follow nc3 the procedure of exanple 45, step 3, but replacing 19JUL2MR
4- (4-chl orophenyl ) - 4- hydr oxypi peri dine with 4-(2-hydroxyphenyl) pi peri di ne.
1H NVR ( CDGito bor$resil. 78-1.92 (4H m , 2.12-2.2S (2H m , 2. 32:2:1'/[75@9/6{&%@ :
2.80-2. 97 (IHmM , 3.01-3.15 (2H M , 3.77 (3H,s) , 3.78(IH brs)
5.28(2H,brs), 6.03(IHt), 6.74-6.86(4H, m) 7.05(IH dd), 7. 11(IH dd)
7.23-7.28(2H, m), 7.56(1H dd), 8.48(1H dd), OH signal was not observed. M
mz: 413 (M+l) Exanple 18S -

4-(7-Chl oro-1, 2-benzi soxazol - 3-yl) - l’T%(S 11-di hydr o- 7- met hoxy|[ 1] benzoxepi n
o[ 2, 3- b]pyrldln 5yI|dene)propyI]p|per|d|ne The t|tIed conpound was prepared
by followi ng the procedur-a of exanp but replacing _

4~ ( 4- chl or opkenpl§- ﬁ5hyd$0k9p¢be@F6PH§nMﬂ?hl l3-(5 11- dlhydro 7-

4- (7-chl oro- hi s piperidine was prepared
by the sanem%% ﬁgngﬁégélégépsﬁgﬁi ﬁhg?bgggﬁgnz : 761- 769 (1985). ~9 .~U
200Z WO 99/gzﬁaéne1ﬁ#oﬁ¢IN§9ﬁéﬁiaﬁﬁe1H-NNR (CDClS) 8: 1.94-2.20(6H m,

2. 30-2.60(4H, m rs) , 6.
(1H, t) , 6- 706T§8(§FF%?d ?OgE?FHEtYaS7PE?€% 8d§§ §°§6€Vﬁ &df% €7.577. 68
(2H m , 8. ﬂgoééhhgé)of exk&N M@|@518§td£L but replacing

4-(7- Chi or of ndol - -yl)-1-[3-(5, 11-di hydro- 7nethoxy[ ] benzoxepi no[ 2, 3- bl pyri
di n- 5y||dené)éﬁop?ﬂ?pppbﬁndlhe4ThedFPFVEdpéeﬁﬁéGﬁdwﬁﬁé prepared by

followi ng the pr step 3, but replacing 10
4- (4- chlorophe%y ﬁ?g?ﬁéﬁ X; ?ggemnth

4- (7- chl or otpnd@ir 3¢t perldnnee Ihiza (plpen i, dineswas opremamed by sishe sanme
met hod described in J. Med. Chem 36: 4006 4014 (1993) and foll ow ng
hydrogenat|6n4aé5anmbea PA-ExAAPRE. BY, 3Stdp (3H,$5.' B RVRREDErS) .8:

(ohm 10! B0tk é,z??%sf?H, 6Py T g T8 s B oy TS R By 50T

(3H, m , 68.4971H,4&)07 (2H , 7.12-7.30 (2HmM , 7.52 (IHmM , 7. 59
(I'H,dd) , 8. 45(IH brsé 50(IH dd). 20 Exanple 187 -

4- Azi do- 4- (Y3 cRY &r oph nﬁMT 1-[ 3- (5, 11di hydr o- 7- met hoxy[ 1] benzoxepi no( 2, 3- b]
pyri di n- 5yI|dene)propyI]p|per|d|ne The titled conpound was prepared by
foll owi ng the procedure-of exanple 45, step 3, but replacing 25

4- (4- chl or opHempiLE- 46hydioi9p|éeﬂﬂan@YWﬁph74 azi do- 4- (4-chl or ophenyl)

piperidine. poihoSytiYoen2898pihbg2, 3-b1pyridin-s-

10

15 ylidene)propyl] -4-piperidinopiperidine
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
- {4-chlorophenyl) -4-hydroxypiperidine with
4-piperidinopiperidine.

20 'H-NMR (CDCl,) &: 1.40-2.00(12H,m), 2.15-2.60(SH,m), 2.80-
2.92(2H,m), 3.80(3H,s), 5.28(2H,brs), 6.05(1H,t), 6.75-
6.86(38,m), 7.30(1H,dd), 7.55(1H,dd), 8.46(1H,dd).

MS m/z 434 (M+1). )

I"’l
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1H NVR (CDCL;) b: 1.88 (2H,m , 2.55-2.85 (4H m , 3.00 - 3.30(6H, m.
3.75(3H, s), 5.19(2H, brs), 5.97(IHt), 6:686.65 (3H, M , 7.20-7.469 (BHH0M-,
7.63 (IHdd) , 835 (IH dd) . Ms mz: 477 (Mtl-N~+H-) 5 Exanple 188 -

Met hyl WO 99737651

1-[ 3-(5, 11- di hydr o- 7met hoxy[ 1] benzoxepi no[ 2, 3- b] pyr i di n-5-yl | Gone) Ar ogy Tl 4-
phenyl pi peri di n-4-carboxylate The titled conpound was prepared by foll ow ng
t he procedure of exanple 45, step-3, but replacing 10

4- (4-chl or ophenyl ) - 4- hydr oxypi peri dine with nethyl

4- phenyl pi peri di n-4-carboxylate. 'H- NM&{CDC1;) b: 1.82-2.15 (4H m) , 2
.28-2.60 (6HmM , 2.782 . 82 (2HmM , 3 . 62 (3H, s) , 3.68 (3H, s) , 5.26
(2H,brs) , 5.95(QIHt, Eisoner), 6.05(0.9H, t, Z isoner), 6.82 15 0" .70
(3H, M , 7.3Bxgmple (6H, m) 1; [3-65,L0-Dihydao-F-i soner), 7.55(0.9H,dd, Z

isoner), 8.39(0.1H, E i soner 8.4 9H.dd, . Z Lsaner). = - m z: 48S
(VD) Exami B 2ery (§FpSn e BRRE hota a8 By R il a2 ARG} propulPal £
3-b] pyridint5-yétcenehepeopybhz41nhenybpppetiddng- 4- carboxylic acid The
titled conmpound was prepared by follow ng the procedure_of exangle 133, but
repl aci ng productT® ekahBrec2BPRRPA YASIREEPEFeExRipFfeligging 55e1H NVR

CD; OD) b i 2 -2:91  3100- 3 oH, M |
s 2?(%«%%%%&%5%53@?%&% %ﬁgp.m;é (?&)Q §ep?af*§?é4<zﬂ? brs),
6. 24(1H t), 6 79-dhDaraphapyl7-26hydEoxypiperidine witd 991 37651 -116 1 9 J

U L 2002 PCT/US99/ 01266 7.55(SH 7.79-7.89(.H.m, 8.21-8.34(1H ),
8.568. 62( 0. | H ﬁ?:%&%ﬁs@?%é%ﬁ%ﬁnwiﬁf??gﬁi-e 1) Exanpl e( 190@
1-(2-Chl Orop’*iﬁ@hqasuﬁc{)ﬁeli%'))ﬁ‘}j[?1‘.(75’-11.59(2}1 m), 2.03 (2H, m), 2.38-

D hydro- 7- met hoxy[ 1 oxep|n0[2,3-b]pyr|di%-5 ylldgﬁéfpropyl]piperazine
The titled conPpUuéH, was Pr.eparedsby 2Hok)ow3ngst(BE, s) ocaddioe 40B8d1HnNM) ¢ 45,
step 3, t re ing 4-(4-chl.aorophenyl)-4-hydra i peri di with 10
1- (2- chl g&op{\eﬁé%{iﬂrgﬁﬁ%’) Bir ﬁ@g&%’ he 1&-%%%(-86&%%:' %%32 58 (8H ) |,
3.12-3.38 (4%, 03 (3HPm) 767(3k-75ks. (28, 23 ,(2Hsbr(3k, d46.,03 .@BH1H, Ha) .6. 64-6. 90
(3H M , 7.23 (IHdd) , 7.32-7.60 (4H n , 8.01 (IH dd) , 8.48 (IHdd) . M5
nmz: 526( Mr1)S 18/ ExafPBe (Mo1)-
1- (3- Chl orophenyl sul fonyl ) -4-[ 3- (5, 11D hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3- b]
pyri di n-5yl i dene) propyl ] pi perazi ne

Example 68 - 1-[3-(5,11-Dihydro-7-

methoxy [1] benzoxepino [2,3-b]pyridin-5-ylidene)propyl] -4-
15 (2-keto-3-methyl-l-benzimidazolinyl)piperidine

The titled compound was prepared by following the

procedure of example 36, but replacing of

4-(4-chlorophenyl) -1-[3-(6,11-dihydro-2-

methoxydibenz [b, e] oxepin-11-ylidene)propyllpiperidin-4-ol
20 with 1-[3-(5,11-dihydro-7-methoxy[1]benzoxepino(2,3-

blpyridin-5-ylidene)propyl] -4- (2-keto-1-

benzimidazolinyl)piperidine. _

'H-NMR (cbCcl,) 8: 1.72-1.76(2H,m), 2.09-2.14(2H,m), 2.23-

2.54(6H,m), 2.91-2.96 (2H,m), 3.38(3H,s), 3.77(3H,s), 4.30-
25 4.37(iﬁ,m), 5.27(2H,brs), 6.08(1H,t), 6.71-6.83(3H,m),

€.93-7.06(3H,m), 7.23-7.60(2H,m), 8.08(1H,dd), 8.48(1H,dd).

MS m/z: 497 (M+1).

\'"'
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The titled conpound was prepared by follow ng the procedure of examﬁle 45,
step 3, but replacing 20 4-(4-chlorophenyl)-4-hydroxypi peridi ne withJUL 2002
1- (3-chl orophenyl sul f onyl ) pi perazi ne. 1H NVR (CDC13) 8: 2.20-2.50 (8H m
2.82-3 . 12wWdaby3mpst, 3. 76(3H, s), 5.18(2H,brs), 6.00(IH1t), ﬁcﬁ,ﬁs@,&? H,
m, 7.23 (IHdd) , 7.42-7.78 (SH,n) , 8.48 (IH dd) . 25 M5 nlz: 526 1)
~ ~ ~u~ zooz WD 99/37651 -117 PCT/ US99/ 01266 Exanple 192 -
1- (4- Chl orophenyl sul fonyl )-4-[3-(5, 11_
Di hydr o- 7- met hoxy( 1] benzoxepi no[ 2, 3-bjgyri di n-5- ylidene)propyl ] pi perazine
- The titled conpound was prepared by following the 5 procedure of exanple
45, step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with
1- (4-chl or ophenyl sul fonyl,) pi azine.,. VB _(CDC13) 8: 2.20-2.56 (8H m ,
2.82-3.10 (Eﬁ?F#’H,e 5576 F3&?E)€Eg,&g.§éhé’§ﬁgws) . 5.99 (IHt) , 6.62-6.92
(E-;%H, n)l : 1égmét&&&b"‘ﬂl@@)anz%xéﬂ-iiola( SHbi by r8 d48(BHyddeneSprbpy 15266 M+-1)

anpl e : . .
4- (4- Chl or oBRERYRY 113 8-E5izzagriyadd- PA P8Ry R TPPENZzoxepi no[ 2, 3- b] pyri di n-
5-ylidene) propyl Ihe2 3 8 eietbbaBranapwaisdibrephi it itthadwsagpenad was
prepared by follow ng the procedure of exanple 44, "step 2, bit replacing
4- (4- chl 6r oplrerpldurs- nfdexrypilpedidi s§emi 8h but replacing
4- (4-chl orophenyl ) 1.2, 3, 6-tetra r ri.dine.,.1H NVR, (CDC13) 8: 2.37-2.72
(8H M) 3.87%?2@”&)"*{%’%@%@?( ﬁﬂ%’g‘%”%g‘hég’&&%ﬂlﬁ?m“’l,t%.07 (1Ht)
6. 60-6. 78 (3HpHEenyl#.118-,8-4£12Ha®bird. (266l deddh-4800@(.I H, dd) . OH signal was
not observed. M5 m z: 445( Mtl) ~ 9 JUL ZOQZ WO 99/ 37651 -118
pG“f|Usgg/oi@ﬁgMExégpcbglgn -1.65-1.70(2H,m), 2.36-2.41(2H,m), 2.53-

4- (4- Cnl or oghenyl) - 1- ( 3-( 5,.11- di hydr g- xy [ 1 henzoxenino [2, 3-b]
oyt di ey AONEE B Sp A TS E 3 et e Aty CRa 2 B
10 6.10(1H,t), 6.71-6.88(6H,m), 7.21-7.27(3H,m), 7.58-
7.61(2H,m), 8.48(1H,dd).
MS m/z: 497 (M+1).

Example 70 - 4-Anilino-4-carbamyl-1-[3-(5,11-dihydro-7-
methoxy [1] benzoxepino (2, 3-b]pyridin-5-

15 vylidene)propyl]piperidine

The titled compound was prepared by following the
procedufe of example 45, sftep 3, but replacing -
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-anilino-4-carbamylpiperidine.

20 'H-NMR (CDCl,) &: 1.85-1.90(2H,m), 2.03-2.08(2H,m), 2.19-
2.46 (6H,m), 2.62-2.67(2H,m), 3.75(3H,s), 3.97(1H,brs),
5.27(2H,brs), 5.53(1H,brs), 6.03(1H,t), 6.60(2§1d), 6.70-
6.85(4H,m), 7.12-7.25(4H,m), 7.53(1H,dd), 8.46(1H,dd).

MS m/z 485 (M+1).

\""



The titled conpound was prepared by following the 5 procedure of ex?@ﬁ
45, step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine w lﬂm
4- (4-chl orophenyl ) -1, 2, 3, 6-tetrahydropyridine. "H NWR (CDCl3) 8: 2.37-2.72
(BH,m , 3viGoyhesi) , 3.78 (3H, s) , 5.27(2H, brs), 5. 99(Iﬁ§gnvik&ﬁ¥éH t),
6.72-6.90(3H, n, 10 7.20-7.44(SH, M, 7.60(IH dd), 8.50(IH

459( M+1) Exanple 195 -

4-(7-Chl oroi ndol - 3-yl)-1-[3(5, 11-di hydr o- 7- net hoxy[ 1] benzoxepi no[ 2, 3- b] pyri
di n-5yl i dene)propyl]-1, 2, 3,6-tetrahydropyridine. 15 The titled conpound was
prepared by follow ng the procedure’%ﬁ'exanple 45, step 3, but replacing

4- (4- chlorophenyl) 4- hydr oxypi peridine with

4-(7-chloroindol-3-yl)-1,2, 3, 6-tetrahydropyridine. This piperidine was
prepared by*eRelsafs mefhdd -G8derrpEETYA) 3418 -NBd 1 lecKdhy 3. -4006- 4014

1993). 1H.N 7 14 (2H, , 3.78 (3H,s) , :
g 29(£H br 8 wggkgggéb%§?5ﬁ%pﬁé°%g §7ggggg%§ﬁn =y g Og)(IH dd) f 7.12-7.33
(3H, M ( _yliGenel)Hrddyl) pipétakliHen) , 8.50 (IH dd) , 9.06 (IH br s) . ~
S ~u~ ~uoz -119 anpl 96 - .

5. Ohl or o 1' - [ 3- FBELI R APdPETPRYBFoXFF 1 PBERPERED PO LB (- 5-
ylldenebprgepbkapkeobeseee una@n 5€3F) a4’ - BuRerednRRlinghe titled conpound
was prepared by-follow ng t 5 procedure of exanple 44, "step 2, but

repl aci ng 4-((4- @hﬂ@ﬁ@phenyﬂ»-A-Mydr@%ypppeﬁpdpn@ Wit

S—chlorosplr i i peridine]. 1H NVR (CDC13) 8:

-7.71 Gzak %%E%%%gég%§glﬁégg%ﬁélng . 26-2 . 73 (8H, m , 4 . 99 (2H
S) , 5 . 221 24r byenc1,)6.5:0% .GEH2 . Bb 8H1&)6 6306.-3002H4HTIM) 6. 76(1 H. d),
7.06(IH d), 7.19-7. 32(3H M, 7 . 60 (1H dd) , 8 .47 (1H dd) , 8. 63 (1H
s) . MB n 2. 4TS H 91 1) SE)aérkg[i-Iebrg'),-s 08 (1H,t), 6.72-6.81(5H,m),
S-Chlo 1| 5 dr xy t hyl 0XV [ 1] benzoxepino (2, 3-Db]
pyr|d|&85 153‘§él(7 é#é%l dp?l%%gpgﬁo |s§bg§ééﬁﬁr 1 (3H) , 4
- pi peri di nes Ihe.tnmhedMeQUpound was prepared by follomnng t he procedure of
exanple 175, but- replacing the product of exanple 44 with the product of
exanple 196. 1H-NWR (CDO~) 8: 1.69-1.74 (2H mM , 1.83-1.94 (2H mM , 20
2. 31- 2. 76{ BHatb1 &3 745(3H._ [%l,53112D§h§5 eH7-m, 4.08-4.11 (2H M , 5.00
(2H,s) , 5.28 (2H,brs) , 9 (I'H, t 6.74-6.82 (2H, M , 6.89 (IHd) ,
7.04 (IH, dpe@hwxyWJZbaaameano[273 bﬂpyﬁlﬂmp -Gdylid@ne)4grqpyiH, - dd) . MS
m z : 5314(W5lp§rinﬁd§ WD 991 37651 - 120

yl plpera21ne
15 The titled compound was prepared by following the

procedure of example 45, step 3, but replacing
-(4-chlorophenyl)-4-hydroi§piperidine with )
1-(2-pyrimidyl)piperazine.
'H-NMR (CDCl,) &: 2.37-2.53(8H,m), 3.74-3.83(7H,m),
20 5.27(2H, brs), 6.08(1H,t), 6.45(1H,t), 6.72~6.83(3H,m),
7.25(1H,dd), 7.56(1H,dd), 8.27(2H,d), 8.49(1H,dd).

MS m/z:-430 (M+1). -

—
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PCTI US991 01266 Exanpl e 198 -
4- (4- Chl or ophenyl ) -1-[3-(5, 11- di hydr o- 7di net hyl ani nocar bonyl [ 1] bdriz delfiho[
2, 3-b] pyridi n-5ylidene)propyl]piperidin-4-of The titled conpound was
prepared bywbebismst ng the 5 procedure of exanple 134, but.seags gliﬁge
product of exanple 133 with the product of exanple 118. 1H NVR (CDCl,) 8:
1.65-1.70 (2H,m , 1.99-2.09 (3H M , 2.32-2.69-(BHmM , 2 . 17 (3H s) ,
5.35 (2H,brs) , 6. 15 (1H, t) , 6.82(IHd), 7.19(I1H dd), 7.28-7.46(6H m)
7.58(1H dd), 10 8 .49 (1H, dd) . Bxample 199 -
4- (4- Chl or ophenyl )-1-[3-(5, 11-di hydro-7(1, 1-di net hyl - 2- hydr oxyet hyl ) oxy[ 1] b
enzoxepi no[ 2, 3b] pyri di n-5-yl i dene) propyl ] pi peridin-4-of To a sol ution of
pr oduct ofg,@e%mg 3138 1(-290 1Bk xiyl -45 [Ret(Banal- dihydrb-was added sodi um
bor ohydri de m? and the m xture was heated to reflux for 1 hour. The
m xture waetdiosw 1] bensrrepiaer 2r ddbd BYTREdSsGre. Water and ethyl acetate
wer e adde anic | ayer was separated and washed with
sat ur at edg’aé(uaéag%gpf%%?qg? r%teq(r%lzgglrgde and dried with magnesi um sul fate. The
sol vent was di gt Itedlefdf mn@emndedaee;brppe&:erdr éy dad lihdncesindue was
purifr Si | % chroga g t|n W t h ihlqroformrrethanol
(10: 1) toP ,qszgcf[ t FEG® &Eo W5 TERIRERECDCI3) b: 1 .26
(6H, s) , 4l Qa‘cl‘zl& oL ) ,-41 ga&b%ﬂma.ﬁe 2i08(2H, ), 2.37-2. 70( 9H,
rr), 3.58(2H, s), (2H, brs) , 6.75-6.84(2H, m, 6.91 (IHd) ,
. 26-7. 44 1(-SHMaHP hexyles perazdae -, 8.49 (| H, dd) : ~ s ~u~ zooz WD 9913765l

112%4%{‘{)% W5, P? (5.1 965693%% 2301 et S Ehlrox et ) oxy( 1

benzoxepi Bofs2, 3<t3]1rw édl R- %ylalndeme) B oRYLhRiReNi dighod@f,%)T0 @ 5l ution of
product of exanple 4 in tetrahydrofuran (5 ") ‘was added 0.95M

met hy Lifagibe SiLURED MO d’e 2t3et rlalhyldﬁof ar.&h (381, d@d)on 8(.3.83 1, )dddt. 0OC, and t he
m xt ure was st rr%%4atr{ﬁ. mterrperature for 20 m nutes. Aqueous anmoni um
chl oride sol uti"on “and e acetate were 10 added to the m xture, the
organi c layer was separat ed and washed wi th saturated aqueous sodi um

chl ori de, _and i ed wr th magnesium sul fate. The solvent was distilled off
under red&dEFT Pg'ree e L drid ©nd IrDdhygEonds purifi ed by silica gel

chr omat oghRRME trb@gh r af_g %k,qg neJ ive the
titled corrpoundgj(%éo ng;M 191@[9 gCD?: tl()irl@ll('}bS (§6H s) &;%‘2!58 (I'H brs) ,

1.66-1.71 ezrﬁunoyl)plmme(zH , 2.25 (IHbrs) , ' 2.36-2.71(BH m,

3.77 5. 6. 09(1H L) 6. 3 44( SH,
7 57%5 dd) | TR 5 ?ﬁ? 5&)‘“"."“&@ : Pr§§§rﬁﬂé%g’ O&mﬂw&%jﬁh 1-([3 rT)(5
11- Di hyt | peobeeiurexdfl ldxempdxepisnofs2e3- B], py budi R-plddidigne) propyl | - 4(i ndol -

3=yl ) - pi perr d| ne 25 The titled_conmpound was pared by foI I owr ng the
procedure 45t e TerAs Yl o f - @ydlgef&y,p‘é@egd.,oﬁg‘te with

4- (4- chl onaphesddsAr) ifPaRigeri dine with

'H-NMR (CDCl,) &: 2.34-2.48(8H,m), 3.71-3.74(7H,s),
20 5.24(2H,brs), 6.05(1H,t), 6.42(1H,dd), 6.70-6.80(3H,m),
6.93(1H,d), 7.23(1H,dd), 7.42(1H,d), 7.53(1H,dd),
8.46 (1H,dd) .
MS m/z: 4;6 (M+1) .
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~s~u~t 00Z -122- . 4-(indol-3-yl)-piperidine. This piperidine mgg\ﬁf? red
by the sanme nethod described in J. Med. Chem 36:4006-4014 (1993) 5

fol |l ow hydrogenati on described in Exanple 58, step 3. 5 1H NVWR (CDC13) b:
1. 65-1 woO®8s, n) , 1. 94-2 .28 (4H, m , 2 .342 .70 (4drseeoreédl
(lT1HmM , 2.96 (2H mM , 3.78 (3H, s) , 5.28(2H,brs), 6.09(IHt))
6.70-7.42(BHm, 7.53 7 . 72 ( 2H m , 8. 28 ( 1H, brs ) , B. 4 9 ( 1H
m . Exanple 235 - 1-[3-(5,11-Di hydro-7 10

met hoxy( 1] benzoxepi no[ 2, 3- b] pyri diTe-5-yl i di ne) propyl]-4(indol-3-yl)-1,2,3,6
-tetrahydropyridine. The titled conpound was prepared by follow ng the
procedure of exanple 45, step 3, but repl acing

4-(4- Ch|Qk@ﬁ EQYVE 4- by dsogypbpephehpe) wit-i31%5, 11 -dihydro-
4- (i ndol - % 3, 6- tetrahydropgrldlne Thi s tetrahydropyridi ne was
prepared7b?eﬁ @x¥éh%bﬁﬁFﬁ6§Pé§§é?v eB)PYTidiged- Chem ~ 36: 4006- 4014 (1993) -

I 71.(8H M , 3.06-3 .26 (2Hm , 3.78 (3H,
s) 5.%gh?%E%%;§§g?}%fﬁﬁggéggg?z %? 6.70 20 6.88 (3& n)n? 7.07-7.%8
(SH M , 7.60TheH dd)ed FoBBoGhH, whs, pBeparedHppr €p11o@ihg the, m) . - .- E

4 (4 %hlBF8ﬁﬁ§H§?)°§ £%52PB1¢143r hFhFB- 72 ( BREt FERYBSEBEny! ) pr opyl oxy[ 1] benzo

XlplnO[2431@l@MlebﬁhéMk&¢L@ehpﬁeakbbﬂpé%ﬁudhaew1gﬁ The titled conmpound was
prepared by foll ow n gﬁoce ure of exanple 153, but .replacing ethyl

br omoacetat é- qh@ﬁr@ph§nyhlbﬁo BueyvRiperidine. WD 99/ 37651 -123 19 J U L
2002 PCT/Y 0 H NVR 3 1, 34 1.56-1.85 (4H m |,
2.01 (2H éﬁﬁg(% quﬁgggc& %§g2§ @3(7@ 9@#5% 5858021, m, ( 98?)H,t),
4.1S (ﬁkhﬂ$9 2ﬁ aé)gZE bé%ka,s§ 0%, @bHQt?Glﬁ@ ,R8-63863(3H, @b 7. 07-7

33 ( 5 " 5TMS M z: 561(N%1)
ExanpPe 532212H brs), 5. 95(0 1H t, E isomer) 6 04 0.9H,¢c, Z

LS et oot 4 Batl enaetgeigk a5

pr epar edibyméo) | w2 Dg7t BE (Rr. oHedyr @ aboexapl @.8330 .but, Ageplzaci ng t he
product of exapple 48 with the product of exanple 236. 1H NVR (CD30D) b:
1.92-2. 26§8Herﬂ§ 72628P 21 £, ?é@mer 2 @3ﬁ5%P 1H3ddye F3 ispgeri m)
3.66 (2HgMys,(049uPha( 2k iEbmer) .

1S MS m/z: 477 (M+1)

Example 76 - 4-(2-Chlorophenyl)-1-([3-(5,11-dihydro-
7-methoxy (1]1benzoxepino(2,3-bipyridin-5- =

ylidene)propyllpiperidin-4-ol

The titled compound was prepared by following the

20 procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with

- (2-chlorophenyl) -4 -hydroxypiperidine.

H-NMR (CDC1,) 8: 1.98-2.08(2H,m), 2.24(2H,dt), 2.38-

2.78(9H,m), 3.77(3H,s), 5.27(2H,brs), 6.08(1H,t), 6.82-
25 6.75(3H,m), 7.28-7.19(3H,m), 7.33(1H,dd). 7.49(1H,d4d4),

7.58(1H,dd), 8.40(0.1H,dd, Z isomer), 8.47(0.9H,dd, E

isomer) .

MS m/z: 477 (M+1)

|'!
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15 5.48(2H, brs), 6.36(IHt), 6.85(2H, s), 7.00(IHs), 7.207. 40 (égt n} 8
. 11 (1H, dd) , 8. 64 (1H, d) , 8. 81 (1H d) . COOH signal was nod JUL 2002
observed. Ms mz: 533 (M+l) - - Exanple 248 - 1'-[3-(5,11-Di hydro-7 20
met hoxy|[ 1] i no[ 2, 3-b] pyridin-5-ylidine)propyl]-6mnmeth i 3,1-b
enzoxazinegﬁgﬁgéﬁgkeridine]-2(1FD-one The titled conpound mggﬁg#%%gﬁég by
follow ng the procedure of exanple 45, step 3, but replacing
4- (4chl or ophenyl ) - 4- hydr oxypi peri dine with 6-nethyl spiro(4H25
3,1-benzoxazine-4,4'-piperidin]-2(lgblone. . 1H-NWR (CDC13) 8: 1 . 99-2 .
06 (2H M , 2 .29 (3H, s) , 2 .32- "72.69(10OH M, 3.77(3H, s),
5.27(2H,brs), 6.08(I1Ht), 6.69 19 ,1U 2002 WD 99137651 -124

1

PCTNS99/ 01266 6. 83_ ( 4H, .94 ,_7.02 (1Hd) , 7.25 (I H,dd
7.5S (1H, THA™ELR ?48‘({17)H,[3ag§'1,11(3&|1@63%‘1147's) .(I\/S m)(z: 498( M(+1) Ex;rrpl es
4-7) 9- 11, mddhd: [?pmexggoﬁ@pir%fu35=l§ﬁ%y392<§iﬁ1§%ﬂ-ﬂc?erlé)3@r 1 1419- 127,

1~9, 136-137, 189, 193-195, 201-233, 236, 238-247 shown in Figure 6 can be
prepar ed bi#theucrrriesysepiperi®inm fPhures 1 - 5 and 7 and by the

procedure-s de i b v i i i € le to
aontze o T AR Sing Rk i

experi rentmtocedunanyf eepavmplen s, e3s rep ments o e

i nvention ?e&;r%ﬁ $5$§égﬁgl>Sycﬁy§£$i§§£§€%§§f$§ %f%fnded to be enconpassed
by the folioWn ; A RS A 1 et i fmed: ~s ~a ~ zooz 1
Use, for t&e(@a@yﬁggéﬁﬁgnpi)agnngafgﬁygipéquiﬁ@ating a di sease associ ated

with aberrant | eukocyte recruitnment, aberrant |eukocyte activation or
aberrant |'e&ukd@yt@DCl,) &: 1.58-1.72(2H,m), 2.04(2H,dt), 2,22-

2.78(9H,m), 3.75(3H,s), 5.26(2H,brs), 6.09(1H,t), 6.70-
10 6.88(3H,m), 7.00(2H,dd), 7.23(1E,dd), 7.42(2H,dd),

7.56 (1H,dd), 8.41(1H,dd). -

MS m/z: 461 (M+1)

Example 78 - 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino(2,3-blpyridin-5-ylidene)propyl] -4-
15 (p-tolyl)piperidin-4-ol
The titled compound was prepared by following the
proceduré of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (p-tolyl) -4-hydroxypiperidine.

20 'H-NMR (CDCl,) &: 1.65-1.78(2H,m), 2.02(2H,dt), 2.31(3H,s),
2.24-2.75(%H, m), 3.75(3H,s), 5.25(2H,brs), 6.07(1H,t),
6.72-6.84(3H,m), 7.13(2H,d), 7.23(1H,dd), 7.34(1H,d),
7.56(1H,dd), 8.43(1H,dd).

MS m/z: 457 (M+1)

]
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recrui tment and activation, of a conpound represented by the foll ow ng
structural fornula: z~ Wir-- N Mor physiologically acceptable saltg jy| 2002
t hereof, wherein: nis an integer fromone to four; Mis >CRR2; R 1Is -H
-OH, an al hggggbﬂss roup, -O-(aliphatic group), -O (substitutmer@doopigsi C
group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O-(aliphatic group), -OC(O-(substituted aliphatic group), -C(O O (
al i phatic group), -C(O O (substituted aliphatic group), -CN, -COOH,
-CO-NR3R4 or -NR3R4; or R is a covalent bond between the ring atomat M
and an adj acent carbon atomin the 184y which contains M R2 is -OH, an
acyl group, a substituted acyl group, -NRSR6, an aliphatic group, a
substituted aliphatic group, an aromatic group, a substituted aronatic
group, a bExaypblgr 3%p,- &-JdbstPighéarpphenpylyrdupi-a non-aromatic

het erocycl i oup,or. a substi - i¢,heterocyclic group;
whereint RiS R CREVRRR-Rs P bRk IR B a2 a Bl g st T

substit ut e¢lagrheypedpylapideirpdahi-¢-gioup, a substituted aliphatic group,
an aromatic group, a substituted aromatic group,. a benzyl ~rou

: . p, a
substituted benZ{f &iddFd SORBRY¥PEGNUAS PREPBFBEYBYi EO4LBHE G thesubst i t ut ed
non- ar ogat beoRekerec @ <SathoaUPa sOr stebd3d buk %ggiaal% R and Rz, R3 and
R or RS and R6 taken together with the atomto Ich they are bonded, form
a subst it uted4ochdrswipdienydt ed -hydraxyparesidanbowythi ¢ or heterocyclic
ring; said,acgyl ,gr.Qup.i s al kphat i bonyl . .aromatic carbonyl,
aliphatic éuﬁ%dﬁy938%15F8§§Fpgh2u?fg 9%$x%8%éeFé§P8§ented by the structural
formula: ACB; N~~Xi wherein: X is -S, -CHZ, -CHz-CHz-, -CHz-S-,
-S-CHz-, -UGiNMR (CDCHp- G:, 1.58-1.72(2H,m), 1.84(1H,brs),

2.02(2H,td), 2.32-2.72 (8H,m), 3.76(3H,s), 5.27(2H,brs),
10 5.55(0.1H,t, E isomer), 6.07(6.9H,t, Z isomer), 6.72-6.85

(3H,M), 7.12-7.20(0.2H,m, E isomer), 7.21-7.32(0.18H,m, 2
isomer), 7.32-7.45(1H,m), 7.52-7.56(2H,m), 8.37{(0.9H,dd, E
siomer), 8.45(0.1H,dd, Z isomer).

MS m/z: 512 (M+1)

15 Example 83 - 4-(5-Chloropyridin-2-yl)-1-[3-(5,11-dihydro-7-
methoxy [1] benzoxepino[2,3-b]lpyridin-5- -
ylidene)propyllpiperidin-4-ol

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing

20 4-(4-chlorophenyl) -4-hydroxypiperidine with

4-(5-chloropyridin-2-yl) -4-hydroxypiperidine.
'H-NMR (CDCl1,) &: 1.77-1.82(2H,m), 2.36-2.94(11H,m),
3.77(3H,brs), 5.26(2H,brs), 6.07(1H,t), 6.76-6.84(3H,m),
7.26(1H,dd), 7.57(1H,dd), 8.49-7.48(1H,d), 8.42-

25 8.53(3H,m).

MS m/z: 478 (M+1)

\"
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-NR~-CHz-, -CHz-NR~-, -SOCHz-, -CHz-SO, -S(Oz-CHz-, -CHz-S(O)ﬁ-,
-CH=CH, -NR--CO or -CONR~-; wherein: ~is -H an aliphatic gr ﬁpJ,ULamz,
substituted aliphatic group, an aromatic group, a substituted aronatic

group, a baggybsgspup or a substituted benzyl group; and R pgrAIsasgige Ng B
are independent?y substituted or unsubstituted. 2. The use of Caiml

wherein Ring Bis substituted with -OH, hal ogen, -O (aliphatic group),
-8-(substituted aliphatic group); -O (aromatic group), -O (substituted
aromatic group), an electron w thdiggwi ng group, -(Qu ~CHz)~ (O ORz~ -(Ou
(CHz) ~ (O Rz~ - (O~ (CHz)i (O -~z Rzz or -(0"(CHz)~ NHJ( O O Rz;
wherein: Rz, Rz' or Rzz are independently -H, an aliphatic group, a

substituted aliphatic, grou an tic ou a.substituted aromatic
group or xﬁ@ﬂigrggaf?'c(%e@g}%ﬁvc Tngtg?bhgt;ge%?i%daﬁ??ﬁl%ﬁ'taken t oget her
with the nitsogen: at@ihjyeryhy chethieyy 81 Fodesseépino 19, ILb] gPP2did25-form a

non-aromatic heterocyclic ring, a is zero or one; t is an integer fromzero
to 3; andYsafene) pEepPvhl RiPRBEEGWRg group is al kylinino, alkylsulfonyl,

car boxam do, c¢ o] i csa - o el e use of
d ai m 1 wherei ?B ,é?éigﬁRégmgﬁa?&@-W?%%C%Iiﬁ%%%\l%g; ~1is

-(CHz) 5 Cpfﬁsedu(:é]—tzz;%ﬁ\é@l&l%&%at@p};( Cpizy aregl @ imyR30; s is an integer
= SUbst t i 64 AL BRARPEREH b PR AT GRbOT B Br Bt B subst ¢ ut ed aromatic
group or a-ngncRIE¥BLPCketo-1-benzimidazolinyl)piperidine.

'H-NMR (CDCl,) &: 1.68-1.72(2H,m), 2.03-2.60(8H,m), 2.90-

3.02(2H,m), 3.78(3H,s), 4.32-4.21(1H,m), 5.29(2H,brs),

10 5.95(0.1H,t, E siomer), 6.08(0.9H,t, Z isomer), 6.70-

6.92(3H,m), 7.02(1H,dd), 7.08-7.20(1H,m), 7.26(1H,dd),
7.58(0.9H,dd, Z isomer), 7.70(0.1H,dd, E isomer),
8.42(0.1H,dd, E isomer), 8.48(0.9H,dd, Z isomer),
10.5(1H,s). (NH is not observed in the spectrum)

15 MS m/z: 517 (M+1)

Example 86 - 4-(p-Chloroanilino)-1-{3-(5,11-dihydro-7-
methoxy[ljbenzoxepino[2,3-b]§Yridin-5- ==
ylidene) propyl]lpiperidine
The titled compound was prepared by following the
20 procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with

4- (p-chloroanilino)piperidine.

—

'H-NMR (cbcl,) &: 1.20-1.54(2H,m), 1.85-2.20(4H,m), 2.24-
2.60(4H,m), 2.73(2H,m), 3.18(1H,m), 3.77(3H,s),

25 5.27(2H,brs), 6.06(1H,t), 6.47(2H,m), 6.68-6.90(3H,m),
7.07(2H,m), 7.24(1H,dd), 7.57(1H,m), 8.48(1Hdd). NH signal
was not observed.

MS m/z: 476 (M+1) -

\"|



het erocyclic group; or R3' and R3z, taken together with the nitrogen atom
to which they are bonded, forma non-aromatic heterocyclic ring.1@jylhgm use
of Claiml wherein Zis represented by the follow ng structural fornula:
Rao Al C hydedd768f 1 wherein R4 is -OH, hal ogen, aliphatic 9/ 1266
substituted aliphatic group, -24R25" Q ( aliphatic group), g su I'tuted
aliphatic group), -O (aliphatic group), -O (substituted aliphatic group),
-O (aromatic group), -O (substituted aromatic group), an el ectron

wi t hdrawi ng group, -(Ou (CHz)~ CLghORz~ -(O ~ (CHz)t OC(O Rz~ -(O)~ (CHz) ~
C(O-~z'Rzz or -(~)u (CHz)t ~C(~)~-R-~ ~~ S ~u~ ~00~ -128 RZ, R' or R2Z
are independently -H an aliphatic group, a substituted ali phatlc group, an

aromat i Cﬂag‘r,m, QSLLbSltJ Ut gd By ayetdsQrpup or a non-aromatic heterocyclic
group; or e? tgkeﬁgt oget he}r wth the nitrogen atomto whi ch t hey

are bondembt}fcumhlei harrzcarematq 2 hetlermeyiddin- 51 nhidene sproRpU ©) -
- NR~4S( O~; nd. R2r5 are independently -H -OH an aliphatic group or a
substltutg?f“eﬁsiy iR gar%ltfb ~1is zero or one; and t is an integer from

zero to 3; sarik aeftddreopdtidway SfesPred By kbl bwongatheyl sul fonyl,
car boxam do, car boxyllc al kyl ester, -CH=NH, -CN or -NQZ; X, is -S-, -CHZ-
- CHz- Gz -RTQIHEATS O SXgpRle .43 OrBher - HARY replacing

- (4-chlorophenyl) -4- hydroxyplperldlne with
- (p-tosyl)piperazine.
'H-NMR (CDCl,) 6: 2.20-2.54(11H,m), 2.82-3.10(4H,m),
3.73(3H,s)) 5.16 (2H,brs), 6.00(1H,t), 6.66-6.85(£H,m),
10 7.21(1H,dd), 7.31(2H,m), 7.51(1H,dd), 7.61(2H,m),
8.45(1H,dd) . -
MS m/z: 506 (M+1)

Example 90 - 1'-[3-{5,11-Dihydro-7-
methoxy [1]benzoxepino{2,3-blpyridin-5-
15 vylidene)propyl]lspiro[iscbenzofuran-1(3H),4'-piperidine]
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing =~ -
4-(4-chlorophenyl) -4-hydroxypiperidine with
spiro[isobenzofuran-1(3H) ,4'-piperidine].

20 'H-NMR (CDCl,) &: 1.62-1.82(2H,m), 1.92(2H,dt), 2.25-
2.85(8H,m), 3.76(3H,s), 5.03(2H,s), 5.30(2H,brs),
6.11(1H,t2, 6.68-6.90(3H,m), 1;02-7.34(5H,m), 7.58(1H,dd),
8.48 (1H,dd) . -

MS m/z: 455 (M+1)
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-NR~-CH2-, -CHZ-NR~-, -SOCHzZ-, -CHz-SO, -S(O ZzZ-CHz-, -CHz-S(O Z-,

-CH=CH, -NR~-CO or -CONR~-; wherein: R-is -H an aliphatic gﬂgﬂﬂ@a
substituted aliphatic group, an aromatic group, a substituted aro

group, a bemeyd3spup or a substituted benzyl group. 5. The p¢sgyddby, gﬁl m 4
wherein: X, is -NR--CHZ-, -CH2-NR~, -NR~--CO-, or -CONA-; R-is ?

COORS, -(CHZ2)S C(O-NR3' R3z or (CHZ)s NHC( O - O R30; RS, R3' or R3z are

i ndependently -H, an aliphatic group, a substituted aliphatic group, an
aromatic group, a substituted aromsiT group or a non-aromatic heterocyclic
group; or R3'" and R32, taken together with the nitrogen atomto which they
are bonded, forma non-aromatic heterocyclic ring; and s is an integer from
one to thEsempde ¥he -useCbfl o€lailrh-43wHér diln dRihyidso-@-CH3 -129 7. The use

of Claimi4 er h Cla|m4where|n Mis >C(OH) Rz
and nis F‘ﬁgﬂozﬁ [$I1|§en§8xgpla°§|2mg8 I’%élg N77is a substituted or
unsubsti t 4t edeneppRbDY19E6RUR o [(1Gobéhectiaeani- 1Ra) Nu8 -phekeeiidiRé])i s an
aromatic group_substituted with hal ogen. 11. The useof C aim 10 wherein R2
is a 4-chlor op"HEﬁyFléﬂ-GGpCOTE’O‘J?F?eWG§e96FPéIr§Fimb1’1 fpidowiipaxthes - C132- 0O .
13. Thg UEeOQEdG&@'BkléxWﬂ Rel 35X~ skep- SHpat QEplgg%ngHZ 14 A conpound
represented by the foll g structura f or mul a: _

4-(4- chlorophenyl) -4-hydroxypiperidine w1th

5-chlorospiro[isobenzofuran-1(3H),4'-piperidine].
1H-NMR (CDC1l,) 6: 1.69-1.74(2H,m), 1.81-1.93(2H,m),
2.30-2.44(4H,m), 2.52-2.63(2H, m), 2.71-2.75(2H,m5,

10 3.79(3H,s), 5.00(2H,s), 5.28(2H,brs), 6.09(1H,t),
6€.73-6.84(3H,m), 7.03(1H,d), 7+ 17-7.28(3H,m), 7.58(1H,dd),
8.49(1H,dd).

MS m/z: 489 (M+1)

Example 111 - 4-(4-Chlorophenyl)-1-[3-(5,11-
15 dihydro[llbenzothiepino([2,3-b]lpyridin-5-
ylidene)propyl]piperidin-4-ol
The titled compound was.prepared by following the
procedure of example 45, but replacing
5,11-dihydro-7-methoxy([llbenzoxepino(2,3-b]lpyridin-5-one
20 with 5,1l1-dihydro[l]}benzothiepino(2,3-blpyridin-5-one.
1H-NMR (CDCl,) 6: 1.66-1.78(3H,m), 2.04-2.65(10H, m),
3.66(1H,brd), 5.05(1H,brd), 6.03(1H,t), 7.04-7.46(10H,m),
8.44 (1H,dd) . B - =
MS m/z: 463 (M+1)

.,
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or physiologically acceptable salt thereof, wherein: n is an intaqgey;fgpem
one to four; Mis >CRR2; R is -H, -OH, an aliphatic group, -O(aliphatic
group), -O (substituted aliphatic group), -SH, -S-(aliphatic group),

- S- (subst i wat 7681 phatic group), -OC(CJ)-(aliphatic group)pct/useoizés
-OC(O-(substituted aliphatic group), -C(O O (aliphatic group),

-C(O O (substituted aliphatic group), -CN, -COOH, -CO NR3R4 or -NR3R4; or
R is a covalent bond between the ring atom M and an adj acent carbon atom
inthe ring which contains M R2 84-0OH, an acyl group, a substituted acyl
group, -NRsRb, a~ aliphatic ~ 9 ,~t~t 200Z -130 group, a substituted

al i phatic group, an aromatic group, a substituted aromatic group, a benzyl
group, aEsaalgtliet urleld henzid - Grieumpreemadn-€r-oitat (5 Metdyeded-ig- group or a
substi tuted, non- rratlc het erocycl i r.o wherein: R, R4, RS and R6 are
i ndepend&SERP*YH, @2 LFB& Ctl @d aryl group, an aliphatic

group, ayaubid) Lﬁr%yai]lgpltlﬁgfl(alg{%l an aromatic group, a substituted
aromatic group, a bénzyl group, a substituted benzyl group, a nonaromatic

het erocycli c @ihsuridrled saraung etbsharepaiag by Haldwsynd ithiggr oup; or R

and with the atomto which they
ar e- Egndgg giru%%a subeBl'Sar&ﬁtde ?gor- unsurtb e%él}t €d non-aromatic yhet erocyclic
ring; saisd lar-dihyrduep 1 -snerhaty maier(zmﬁmiwﬂz, Sahdmetd icd iecarshamd

al i phatic | fonyl or aromatic sul fonyl; Z is represented by the
follown(f,j”%"#‘ructural formula: A1l C | BN~\X [/ _ wherein:

5,11-dihydro-8-methoxy[l]benzoxepino[2,3-b]pyridin-5-cne.
1H-NMR (CDC1,) &: 1.66-1.70(3H,m), 1.98-2.09(2H,m),

10 2.34-2.70(8H,m), 3.75(3H,s), 5.32(2H,brs), 6.02(1H,t),
6.39(1H,4d), €6.51(1H,dd), 7.19-<7.44(6H,m), 7.57(1H,dd),
8.49(1H,dd) .

MS m/z: 477 (M+1)

Example 115 - 4-(4-Chlorophenyl)-1-(3-(5,11-dihydro-7-
15 methyl[l]lbenzoxepino[2,3-blpyridin-5-
ylidene)propyllpiperidin-4-ol
The titled compound was.prepared by following_the
procedure of example 45, but replacing
5,11-dihydro-7-methoxy{l]lbenzoxepino(2,3-blpyridin-5-one
20 with
5,11-dihydro-7-methyl [1] benzoxepino[2,3-b]lpyridin-5-one.
1H-NMR (CDC1l,) &6: 1.50(1H,brs), 1.66-1.70(2H,m),
1.98-2.10(2H, m), 2.28(3H,s), 2.34-2.42(4H,m), -
2.52-2.57(2H,m), 2.66-2.70(2H,m), 5.30(2H,brs), 6.08(1H,t),
25 6.76(1H,d), 6.97(1H,dd), 7.09(1H,d), 7.24-7.44(SH,m),
7.57(1H,dd), 8.49(1H,dd).
MS m/z: 461 (M+1)

|"
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X~is -S, -CH-, -CHz-CHZ-, -CH2-S-, -S-CH2-, -OCHz, -CHZ-O, -N ~-CHz-,
-CH2-NRr-, -SO CHZ-, -CHZ-SO, -$(O 2-CHz-, -CHz-S(O 2-, -CH=CH ,1q MR-
or -CONR~- ; wherein: R~ is -H an aliphatic group, a substituted

al i phati c gyeesm76:an aronmatic group, a substituted aromati c gepaRooA28s€NZY!
group or a substituted benzyl group; and -Ring A and Ring B are

i ndependent|ly substituted or unsubstituted. 15. The conpound of Claim 14
wherein Ring Bis substituted with -CH, hal ogen, -O (aliphatic group),

-O- (substituted aliphatic group), @ (aromatic group), -O (substituted
aromatic group), an electron w thdraw ng group, ~ S ~u~ zooz -131 -(O ~
(CHz)~ (O ORz~ -(Ou (CHz)~ C(O Rzo~ -(Ou (CHz)~ C(O-~2"Rzz or Y

-(O"( . N Rz; . whereln. Rz' ,or Rzz are independently -H, an

al i phaﬂ?ﬁ?%l_%%%ubs%it[%t glé %Pf%ﬁ%ﬁéél"go'roup, an aromatic group, a

substi t ut@thpdee0l | BegEoXOp Dho &2 NBAbAPPPBELA- BeyELaeel peogyDUP4- or Rz' and
Rzz, taken together w thxhe nitrogen atomto which they are bonded, forma
non- ar omat cChEPEPBRGRY L LPEPRELAANT4-98r0 or one; ~ is an integer from zero

o oSSR A AN S B
The compopmacefutkabf ¢amhbeetn, XputsreNRacOrg-, - CHz- NFL, -NR--CO-, or
_CI>NR~-;5,11—dihydro-7-methoxy[1]benzoxepino[2,3—b]pyridin—5-one
with
7-chloro-5,ll—dihydro[l]benzoxepinc[2,3-b]pyridiq;5-one.
1H-NMR (CDCl,) &: 1.66-1.71(3H,m), 2.00-2.10(2H,m),

"0 2.36-2.44(4HE,m), 2.52-2.57(2H,m}, 2.66-2.70(2H,m),
5.32(2H,brs), 6.13(1H,t), 6.78(1H,d), 7.11(1H,dd),
7.26-7.44(5H, m),
7.58(1H,dd), 8.51(1H,dd).

MS m/z: 481 (M+1)

15 Example 118 - 1-({3-(7-Carboxy-5,11-
dihydro[l]benzoxepino[2,3-b]lpyridin-5-ylidene)propyl] -4-
(4—chloroéhenyl)piperidin—4-61 =T

A mixture of the product of example 169 (500 mg),
potassium acetate (330 mg), palladium(II) diacetate (10

20 mg), 1,1'-bis(diphenylphosphino)ferrocene (93 mg), in
dimethylsulfoxide (10 ml) was purged with carbon monoxide
for 5 mingtes and stirred under a carbon monoxide balloon
at 60°C for 3 hours. Water was-added to the reactigh
mixture, the precipitation was filtered. The solid were

25 dissolved-with ethyl acetate and dilute sodium hydroxide

, solution. The agueous layer was separated and neutralized
with dilute hydrochloric acid. The precipitation was

filtered to give the titled compound (250 mg). =



R~ is -(CHz)S COORS, -(CHz)S C(O-NR3'"R3z or -(CHz) S NHC(O -0O Rso R3,

or R3z are independently -H, an aliphatic group, a substituted aliﬂhwiﬂwz
group, an aronmatic group, a substituted aromatic group or a non-aromatic
het erocyclweoogsmsp); or - _ R3' and R3z, taken together wpdrudegorees r ogen
atomto which they are bonded, forma non-aromatic heterocyclic ring; and s
is an integer fromone to three. 17. The conpound of Caim 14 wherein Z is
represented by the following structural formula: R4owc | s NNM\X 1 9]
UL 2002 -132 wherein: R4 is -OH, _hal ogen, aliphatic group, substituted

al i phatic group, -NRZ4Rzs~ Q (aliphatic group), Q (substituted aliphatic
group), -C>(a|iphatic group) -C)(substituted al i phatic group),

wit ok S TuR0 g, P43t Gy & T e by "
-(Qu' (CHz)k 3) '6‘24@%2 )0r 5 Yu( )t B%@(QHR@ 982(1 "d)RZZ are

i ndependently - hatlc group, a substltuzed al |phat|c group, an
ar onat i c 7group,. 52 §Hbsﬂltat§a (aHo ke i, c 7gB8UpHeAdA, non- aromati ¢ heterocyclic

Phey. ar o 7o3facl: War 20N BRmat ¢ heterocycl ic ring . Qs -NRZAQO- O
-NRzSEO) sl m/z: 491 (M+1) - '
Example 128 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7- -
propoxy [1]benzoxepino(2,3-blpyridin-5- .
ylidene)propyl]lpiperidin-4-ol
The titled compound was prepared by following the
10 procedure of example 46, but f;placing ethyl iodide with
propyl iodide.
1H-NMR (CDCl,) &: 1.03(3H,t), 1.65-1.70(2H,m}, 1.78(2H,q),
1.98-2.09(3H,m), 2.37-2.45(4H,m), 2.51-2.56(2H,m),
2.66-2.70(2H,m), 3.88(2H,t), 5.26(2H,brs), 6.08(1H,t),
15 6.72-6.84(3H,m), 7.23-7.43(5H,m), 7.58(1H,dd), 8.43(1H,dd).
MS m/z: 505 (M+1)

Example 130 - 4-(4-Chlorophenyl)-1-{3-
cyclopropylmethyloxy-5,11-dihydro (1] benzoxepino (2, 3-
blpyridin-S-ylidene)propyllpiperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 46, but replacing ethyl iodide with
cyclopropylmethyl bromide.
'H-NMR (CDCl,) &: 0.31-0.37(2H,m), 0.60-0.67(2H,m),
l.21-1.28?lH,m), 1.66-1.72(3H,m), 2.01-2.11(2H,m),

25 2.37-2.71(8H,m), 3.77(2H,d4), 5.27(2H,brs), 6.08(1H,t),
6.73-6.86(3H,m), 7.23-7.44(5H,m), 7.58(1H,dd), 8.47(1H,dd).

MS m/z: 517 (M+1) -
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Rz4 and Rzs are independently -H, -OH, an aliphatic group or a substituted
aliphatic group; a is zero or one; t is an integer fromzero tojg;jypnghsaid
el ectron withdrawi ng groups is al kylimno, alkylsulfonyl, carboxam do,

car boxyl i cwa) dydzeémaster, -CH=NH, -CST or -NOz. _ 18. The copppuRéh/fbecC ai m
17 wherein X, is -NR~--CHz-, -CHz-NR~, -NR~-CO, or -CONR~-; R~ is -(CHz)5
COORS, -(CHz)S-C(O-NR3'R3z or -(CHz)g NHC(O-OR3; R3, R3' or Rz are

i ndependently -H, an aliphatic group, a substituted aliphatic group, an
aromatic group, a substituted aroogylLc group or a non-aromatic heterocyclic
group; or R3 ° and R z, taken together with the nitrogen atomto which they
are bonded, forma non-aromatic heterocyclic ring; and s is an integer from

one to 3. onpaoung, i r_ed-n. = 'IE%§E~ 21 ~J Ul
.01 -13 . He]elcfolrrpo%dpqogh(%lqa%ﬁnén@v&nvwel?e?ﬂr? F\@A’ils1 %ﬁl)i 1. 7The conmpound
of O ai m (127 dutwesr ey IranMl ricse 3G 10H)-RZ  Andemzaxepamo 22,3 “-Bieyeoinfiowtd of C ai m
21 mhereiih}g§i % a_suhstituted, or 4N ubstituted aromatic group. 23. The
conpound B RPN HIRFF F2 1< ST aromatic group substituted with

hal oger ~ - Z@neTf&mw%r%&jnﬁﬁgnp&?egm{@i@ A 1 Swithdft -t or ophenyl
group. 25. The_ conpound of aim24 wherein X, is -CHZ-O-._ 26. The conpound
of O & mBPGRBIRE P eXamRlHAG Bt xgplaging ethyl iodide with

2- (dimethylamino)ethyl chloride_hydrochloride.

'H-NMR (CDCl,) &: 1.71-1.76(2H,m), 2.12-2.21(2H,m),

2.38(6H,sx, 2.40-2.79(11H,m), 4.07(2H,t), 5.28(2H,brs),

6.07(1H,t), 6.74-6.86(3H,m), 7l27—7.46(5H,m), 7.59(1H,dd),
10 8.49(1H,dd).

MS m/z: 534 (M+1)

Example 132 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
(tetrazol-5-yl)methyloxy) [1]benzoxepino(2,3-blpyridin-5-
vlidene)propyllpiperidin-4-ol
15 ©Step 1
4-{(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-(2-
triphenylmethyltetrazol-5-ylymethyloxy) {1]benzoxepino(2,3-
blpyridin-5-ylidene)propyl]lpiperidin-4-o0l was prepared by
following the procedure of example 46, but replacing ethyl
20 iodide with
(2-triphenylmethyltetrazol-5-yl)methyl chloride.
'H-NMR (CDCl;) 8: 1.64-1.70(3H,m), 2.02-2.15(2H,m),
2.35-2.71(8H,m),5.29(2H,brs), 5.33(2H,s), 6.03 (1H,t),
6.77(1H,d), 6.83(1H,dd), 6.96(1H,d), 7.04-7.08(6H,m),
25 7.23-7.45(14H,m), 7.54(1H,dd), 8.50(1H,dd).



27. Use of a conpound of Claim14 for the manufacture of a nedi canelg%ml;fw
ant agoni zi ng a chenoki ne receptor ~n a manmal in need thereof. :
conmpound represented by the follow ng structural fornmula: Z (C~,r-N M or
physi ol ogi wald976s¢ cept abl e salt thereof, wherein: n is two; ' ;. R
Is -OH, R~ is a 4-chl orophenyl group; 1 9 JUL Z002 -134 ZP%}Urgzgz@ﬁt ed
by the follow ng structural fornula: Rao Il A1l CI B N ~Xi wherein, R4 is
-OCH2-C(CH3)z OH and X, is -CH2-O. 29. Use, for the manufacture of a
medi canent for treating a di sease&sociated with aberrant | eukocyte

recrui tnment, aberrant |eukocyte activation or aberrant |eukocyte

recrui tment and activation, of a conpound represented by the follow ng
structura8kepornula: Z War--- NM _ _ or physiologically acceptable salt

t hereof, wherein:_.n is twq; is S>CRR2; R is -OH__R2 is a _4-chlorophenyl
group; - Zis®r EBP‘BEéﬁPe\E’\i?b§MFh8rP§$F8\APﬁgS§te|pu&103tsa?lo f'l?ﬁmﬂ'lna: Rao w | ~I
~ | B N-a¥etonel (9.8 H1h,62888tic acid (2.5 ml) and water (2.5 ml)

was stirred at 55°C for 30 minutes. The reaction mixture

5 was distilled off under reduced pressure. The residue was
washed with methanol to give the titled compound (280 mg).
'H-NMR (DMSO-d,) &: 1.69-1.74(2H,m), 1.99-2.09(2H,m),
2.95-3.14(8H,m), S5.18(2H,brs), 5.20(2H,s), 6.14(1H,t),
6.76 (1H,d), 6.93(1H,dd), 7.04(1H,d), 7.39-7.48(5H,m),

10 7.78(1H,dd), 8.52(1H,dd).
MS m/z: 545 (M+1) -

Example 133 - 1-[3-(7-Carboxymethyloxy-5,11-
dihydro[l]lbenzoxepino[2,3-b]lpyridin-5-ylidene)propyl] -4-
(4-chlorophenyl)piperidin-4-ol

15 To a solution of product of example 48 (3.0 g) in
methanol (50 ml) was added 1N sodium hydroxide solution (8
ml) and the mixture stirred at room temperature for 1 hour.
The reaction mixture was distilled off under reduced
pressure. The residue was dissolved with water and

20 neutralized with 1N hydrochloric acid. The precipitation
was filtered and washed with water to give the titled
compound (2.6 g).
'H-NMR (DMSO-d,) &: 1.48-1.53(2H,m), 1.76-1.88(2H,m),
2.32-2.60(8H,m), 4.60(2H,s), 5.18(2H,brs), 6.16(1H,t),

25 6.72-6.84{3H,m), 7.34-7.48(5H,m), 7.73(1H,dd), 8.50(1H,dd).
MS m/z: 521 (M+1)
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-135 wherein, R is -OCHZ-C(CH3)2-OH, and X, is -CHZ-O. 30. A conpound
represented by the following structural formula: Z (C- N Mor 1
physi ol ogi cally acceptable salt thereof, wherein: nis two;, Mis §bﬂﬂéﬂm R
is -OH, RZwaomssichl orophenyl group; Z is represented by tBgrfiRbd; \%'sng
structural formula: Rdo' ~ A~ C~ B _ N-\X~ wherein, R4 is - X d X
Is -CHZ-O. 31. Use, for the manufacture of a nedicanent for treating a

di sease associ ated with aberrant | eukocyte recruitnment, aberrant | eukocyte
activation or aberrant |eukocyte r88ruitnent and activation, of a conpound
represented by the follow ng structural formula: ~ ~ ~u~ ~00~ -136 z
'-O~ ~~ N Mor physiologically acceptable salt thereof, wherein: nis two;
Mis >CRERZmdlid '134s ~ @H; (4-Rhlicraphemhl Jorloplienid, Igr-aligiydta-7 + epr esent ed

Py e 1l giaa siguelanclo gl o Sof i b SO e e R 1S

struct ur &-vharqaned prepyWpipdridin-aol

. To a solution of product of example 133 (420 mg) in

5 dimethylformamide (17 ml) were added l-hydroxybenzotriazol

hydrate (250 mg), 1l-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (310 mg), dimethylamine
hydrochloride (270 mg) and triethylamine (0.45 ml), and the
mixture stirred at room temperature for 12 hours.”  Water

10 and chloroform were added to the reaction mixture, the
organic layer was separated and washed with saturated
agqueous sodium chloride, and dried with magnesium sulfate.

The solvent was distilled off under reduced pressure to
give the titled compound (380 mg).

15 'H-NMR (CDC1l,) &8: 1.67-1.71(2H,m), 1.95-2.11(3H,m),
2.37-2.71(8H,m), 2.97(3H,s), 3.08(3H,s), 4.64(2H,s),
5.27(2H,brs), 6.09(1H,t), 6.74-6.82(2H,m), 6.93(1H,d),
7.24-7.44(5H,m), 7.58(1H,dd) -~ 8.47(1H,dd).
MS m/z: 548 (M+1)

o

20 Example 135 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
morpholinocarbonylmethyloxy [1] benzoxepino[2,3-b]pyridin-5-
vlidene)propyl]lpiperidin-4-ol

The titled compound was prepared by following the =
procedure of example 134, but feplacing dimethylamine

25 hydrochloride with morpholine.

'H-NMR (CDC1,) &: 1.67-1.71(2H,m), 1.87(1H,brs),
2.00-2.11(2H,m), 2.38-2.71(8H,m), 3.61-3.68(8H,m)},

.t
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or physiologically acceptable salt thereof, wherein: . nis tw;, Mis

>S>CRR2; R is -OH RzZis a 4-chlorophenyl group; _ 19J UL 200z -137 Z

is represented by the following structural fornula: Rao | A ( C 18 JW\B021

wher ei n, RAwiom9aggspH) {CH3) CH3; and X, is -CHZ O. 33. Use, fpé'rlbgﬁl
w

/ : . . 01266
manuf acture of a medi canent for treating a di sease associ at ed aberr ant

| eukocyte recruitnment, aberrant | eukocyte activation or aberrant |eukocyte
recruitnent and activation, of a conpound represented by the foll ow ng
structural formula: Z (C~-m~ N M or-9hysi ol ogically acceptabl e salt thereof,
wherein: nis tw; Mis >CRR-; R is -OH R2 is a 4-chlorophenyl group; Z
Is represented by the follow ng structural fornmula: ny ~u~ aoot -138 Rao
| A ( C | 4B6HEi(2K, B)whér.8i7d 2HRdriss , - €. 0d)(1BHS) CHB;. 7drd . 83 (2H, m) ,

6.90(1H,d), 7.25-7.44(5H,m), 7.58(1H,dd), 8.48(1H,dd).
MS m/z: 590 (M+1)

Example 138 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
5 (l-ethoxycarbonyl-l-methylethyl)oxy[l]benzoxepino(2,3-
blpyridin-5-ylidene)propyl]lpiperidin-4-0l
The titled compound was prepared by following the
procedure of example 46, but replacing ethyl iodide with

ethyl 2-bromoiscbutylate.

10 'H-NMR (CDCl,) 6: 1.27(3H,t), *.56(6H,s), 1.63-1.71(3H,m),
2.01-2.10(2H,m), 2.35-2.70(8H,m), 4.24(2H,q), 5.28(2H,brs),
6.05(1H,t), 6.67-6.75(2H, m), 6.87(1H,d), 7.24-7.44(SH,m),
7.56(1H,dd), 8.49(1H,dd).

MS m/z: 577 (M+1)

15 Example 139 - 1-[3-(7-(1l-Carboxy-l-methylethyl)oxy-5,11-
dihydro[l1}benzoxepino[2,3-b]lpyridin-5-ylidene)propyl] -4-
(4-chlorophenyl)piperidin-4-ol

The titled compound was prepared by following the
procedure of example 133, but replacing product of example

20 48 with product of example 138.

'H-NMR (DMSO-d,) &: 1.45-1.52(8H,m), 1.79-1.85(2H,m),
2.28-2.53(8H,m), 5.19(2H,brs), 6.07(1H,t), 6.69-6.73(2H,m),
6.85(1H,d), 7.33-7.47(8H,m), 7.71(1H,dd), 8.48(1H,dd).

MS m/z: 549 (M+1)
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X, is -CH2-O. 34. Use of a conpound for the manufacture of a medi canen

for treating a di sease associated with aberrant |eukocyte recrU|Hd%dUL2mn
aberrant | eukocyte activation or aberrant |eukocyte recruitnment and action,
sai d di seae@99ixnesig sel ected fromthe group consisting of apthusbi/ei266

at herosclerosis, arteriosclerosis, ischem a/reperfusion injury, diabetes
mellitus, psoriasis, nmultiple sclerosis, ulcerative colitis, Crohn's

di sease, rejection of a transplanted organ or tissue, graft versus host

di sease, allergy, asthma, AIDS asspci ated encephalitis, ALDS rel ated

macul opapul ar skin eruption, AIDS related interstitial pneunonia, AlDS

rel ated enteropathy, ALDS related periportal hepatic inflammation and Al DS

rel ated @&gg@ﬁglqquhrutqgh(ghgaebgh§akg gonpound is represented by the
follow ng structural formula: (,~C~~r-N - Mor physiologically

.accept ablmetmmy [LAbeasbxephordln3 - h]pyradlnnﬁegéndénehpmeyﬂd) fiour; Mis
>CR R2;

aliph tlc roin; -O(aliphatic group),
-O (s~sti't uFE&hQFVBﬁprg B%Bu%ﬁg 49 ?S-(allphatlc group), -S-(substituted
.al i phatic grogpk ti©Te0 compbphat wasgpeuphreangi( €bifsuwbali tuked aliphatic

group), 19 Jy 200Z -139 - C(SO)O( allphatlc group) -C(O O (substituted
allphétl@r@FGGHFe OéNexaGEEﬂ cOSKRBR3or DNR3REPLBFIRI is a coval ent bond

bet ween he,ri mo%ggﬂe%gﬂw anﬂyagoﬁ%%ee&dsaeb%tgtOm in the ring which

contains M acyl “group, a substituted acyl group, -NRsR6, an
al i phati @ gﬂenq@th@wpbsmmlmédharkilrphapnpegndmpsa an aronmatic group, a
substituted aronmatic group, a benzxgé grou a substituted benzyl grou-~.a

non- arona?f@M%ef%P%%QC@ic grofp -or it at 88 (ABnS%P onBt Bé “het er ocycl i ¢
group; wher R, '34177'?§Ha?‘? R 9Bgsundepedegliby pHs)an acyl group, a

substitute ac;}/{l grou an aliphatic groéup, a‘Substituted aliphatic group,
an an@naﬁ|©6gﬂﬂum ~ssﬁﬁsﬁlﬂﬂﬂé6Hammmaﬂ|é3gﬂﬁudﬁ a Bens8yRkRHgdoup, a

Subst |  ured AR BT Er EHSEERBlycl 1 oroup: or K and Ro. R3 and R or RS
and R6 t akem/tzogetham+wyth the atomto which they are bonded, form a
substituted or unsubstituted non-aromatic carbocyclic or

Example 141 - 4-(4-Cyanophenyl) -1-[3-(5,11-dihydro-7-

methoxy [1l]benzoxepino (2,3-b]lpyridin-5-

15 vylidene)propyl]piperidin-4-ol

The titled compound was prepared by following the
procedure of example 45, step-3, but replacing = -
4-(4-chlcorophenyl) -4-hydroxypiperidine with
4- (4-cyanophenyl) -4-hydroxypiperidine.

20 'H-NMR (CDCl,) &: 1.58-1.70(2H,m), 2.03(2H,t), 2.31-
2.64(7H,m), 2.65-2.78(2H,m}, 3.75(3H,s), 5.26(2H,brs),
5.95(0.1H,t, E isomer), 6.05(0.9H,t, Z isomer), 6.29-
6.80(3H,m), 7.22(1H,dd), 7.54-7.68(5H,m), 8.31(0.1H,dd, E
iosmer), 8.39(0.%H,dd, Z isomer).

25 MS m/z:468(M+1)

\"\



heterocyclic ring; said acyl group is an aliphatic carbonyl, aro Ug 2
carbonyl, aliphatic sulfonyl or aromatic sulfonyl; Z is represented 9 m%e
structural formula: _ I A( CIlI B N-\X1t wherein X is -S, -CHZ,

- CHZ- CH2-, w&biarst, - S CHZ-, -O-CHZ-, -CHZ-O, -N ~-CH2-, - GlniNBoroi266

-SO CH2-, -CH2-SO-, -S(0O 2-CH2-, -CHZ-S(O 2-, -CH=CH, -NR--CO or

-CO- NR~-; wherein: 1~ is -H an aliphatic group, a su T~stituted aliphatic
group, an a~ematic group, a substituted aromatic group, a benzyl group or a
substituted benzyl grog and Ring A gnd Ring B are independently substituted
or unsubsti tut ed. '~79 J UL 200247140 35. The use of O aim 34 wherein Z
is represented by the followi ng structural fornula: Rao |l A1l CI B N~X 1

wherein R is -OH hal ogen, aliphatic 8rou§, substituted aliphatic group,
_~zaRzs~ E¥EPIphbt2c- gt olp)y (SQLEsBbBYRFAréd aliphatic group),

- O (al | phali ot o¥PdenzChbpURSTLL L BHBLE BRALEC 95 ARAL) pxOLGaT oFat i C
group), -C)%sﬁ%%?i u?%é ar%nat?g groﬂ%?, an elegtron mﬁFﬁg?gaPng group,
-23"(%;-W@%@EHYD)DW&MM%@WF -(O~ (CHzl)~ X0 -~z :?ZZhor
(Ou ~ ~ - Rz~ Rz, Rz' or Rzz_are_independe .-H, _an aliphatic
group, a subst%ﬁﬁtEﬂgif?pﬁgPPguﬁgoﬁ%? ﬁe§?5ﬁ§t|¥ g?ggﬁ¥lggsﬁ§§tituted
aromats c grodpdere achogxamphat 16, heteposycl batgreppacanigRz’ and Rzz, taken
together with the nitrogen atomto which they are bonded,

4- (4-chlorophenyl) -4~hydroxypiperidine with

4- (4 -hydroxyphenyl) -4-hydroxypiperidine.

'HNMR (CDCl,) &: 1.76-1.88(2H,m). 2.08-2.22(2H,m), 2.45-

2.95(9H,m), 3.76(3H,s), 5.28(2H,brs), 5.95(0.3H,t, E

10 isomer), 6.04(0.7H,t, Z iosmer), 6.695-6.72(3H,m),

6€.90(2H,d), 7.20-7.30(3H,m), 7.56(0.7H,dd4, Z isomer),
7.67(0.3H,dd, E isomer), 8.46{(0.7H,dd, Z isomer),
8.47(0.3H,dd, E isomer). OH signal was not observed.

MS m/z: 473 (M+1)

15 Example 143 - 1-(3-(5,11-Dihydro-7-
methoxy [1l]lbenzoxepino(2,3-blpyridin-5-ylidene)propyl]-4-
(4—fluoro:3—methylphenyl)pipéfidin-4—ol o

The titled compound was prepared by following the

procedure of example 45, step 3, but replacing

20 4-(4-chlorophenyl) -4-hydroxypiperidine with
4-(4-fluoro-3-methylphenyl) -4-hydroxypiperidine.
'H-NMR (CDC1,) &: 1.62-1.75(2H,m), 2.05(1H,brs), _
2.09(2H,dt), 2.25(3H,s), 2.30-2.76(8H,m), 3.76(3H,s),
5.26 (2H, brs), 5.96(0.1H,t, E isomer), 6.07(0.9H,t, Z

25 isomer), 6.75-6.89(3H,m), 6.93(1H,t), 7.11-7.20(0.3H,m, E
isomer), 7.21-7.35(0.24H,m, Z isomer), 7.56(0.9H,dd, E
isomer), 7.67(0.1H, dd4, E isomer), 8.38(0.1H,dd, E isomer),
8.45(0.9H,dd, Z isomer). }



forma non-aromatic heterocyclic ring; Qis -NRz4C(O - or -NrRz4S(O z-; Rz4
and Rz5 are independently -H, -OH, an aliphatic group or a substitgg;ﬂl

al i phatic group; ais zero or one; andt is an integer fromzero t ; ggpd
el ectron WOWSBHEM ng group is al kylimno, alkylsulfonyl, cardausagiotss
carboxylic al kyl ester, -CH=NH, -CN or -NOz; ~, is -S-, -CHz-, -CHz-CHz-,
-CHz-S-, -S-CHz-,-OCHz-, -CHz-O, -NR~-CHz-, -CHz-NR~-, -SO-CH ,
-CHz-SO, -S(O z-CHz-, -CHz-S(Oz-, -CH=CH, -N~-CO or -CO NR--; wherein:
R~ is -H an aliphatic group, a suystituted aliphatic group, an aromatic
group, a substituted aromatic group, a benzyl g~up or a substituted benzyl
gr c~p. 19 JUL 2002 -141 36. Use, for the manufacture of a nedi canent for

treatingwga discagesamsoei ated with aberrant |eukocyte recruitnent, aberrant
| eukocyte activation or aberrant |eukocyte recruitment and activation, of a
gonpound represented by the follow ng structural fornula: Z-~C~r--N M or

physi of oglgal} y fegeptabls 3okl ¢iN8EEBhenYhF§LY3 05! 3220:h)keges. om one
. methoxy (1] benzoxepino[2,3-b]lpyridin-5-

ylidene)propyllpiperidin-4-ol

5 The titled compound was p;gpared by following the

procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with

4-(3,4-difluorophenyl) -4-hydroxypiperidine.

'H-NMR (CDCl,) &: 1.58-1.72(2H,m), 1.96(2H,dt), 2.33-

L0 2.71(8H,m), 3.73(3H,s), 5.23(2H,brs), 5.94(0.1H,t, E
isomer), 6.04(0.9H,t, Z isomer), 8.38-8.36(0.9H,m, Z
isomer), 6.68-6.79(3H,m), 6.98-7.38{(4H,m), 7.50-
7.62(0.9H,m, Z isomer), 7.63-7.68(0.1H,m, E isomer), 8.29-
8.32(0.1H,m, E isomer), 8.32-8.44(0.9H,m, Z isomer). OH

15 signal was not observed.

MS m/z: 479 (M+1)

- A

Example 145 - 4-(4-Chloro-3-trifuluoromethylphenyl)-1-
(3-(5,11-dihydro-7-methoxy[l]benzoxepino([2,3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol

<0 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4—(4—chlofbphenyl)—4—hydroxypi§éridine with
4-(4-chloro-3-trifluoromethylphenyl) -4-hydroxypiperidine.
'H-NMR (CD€1,) &: 1.62-1.74(2H,m), 2.10(2H,dt), 2.35-

25 2.80(BH,m), 2.42(1H, brs), 3.76(3H,s), 5.26(2H,brs),
6.07(0.9H,t, Z isomer), 6.03(0.1H,t, E isomer), 6.82-
6.71(3H,m), 7.24(1H,dd), 7.43(1H,d), 7.56(1.8H,dd,~Z



R is -H -OH an aliphatic group, -O(aliphatic group), 'C>(SU¢§LHHHMQd

al i phatic group), -SH,
group), -0OC(O (aliphatic group),
-C(O O ( alweneB16s81 gr oup) ,
-COOH, -CO NR3R4 or

-NR3R '; Rz i

group, -NRSR6, an aliphatic group
aromatic group, a substituted aro
benzyl group, a non-aromatic hete

non-aromati c heterocyclic group;
i ndependently -H, an_acyl_group,
group, a %ﬁﬁé??lut@d65ﬁ¥p%gt$§'g$
ar omat i agg OYPemdr PENEYh4 96 08N, a&,
het erocyclic group or a substitut
and R2, R3SandzR454BfMRB) and R6 t

are bonded, forma substituted or
het erocyclic ring; said acyl grou

-S-(aliphatic group),

-S-(substituted aliphatic
-0 C(O-(substituted aliphatic group),

-C(O O (substituted aliphatic gragrusysoises

s -OH, an acyl group, a substituted acyl
, a substituted aliphatic group, an
IT?iC group, a benzyl group, a substituted
r éyclic group or a substituted
wherein: R3, R4, RS and R6 are
a, substjtuted acyl. grou an_aliphatic
ohi?m%ﬁ;a?oﬁﬁ{?ﬁlﬁ}ou%;gé(gu%gt?@uted
sgbst et pd benzyl group, a non-aromatic
ed non-aromatic heterocyclic group; or R
aken together with the atomto which they
unsubstituted non-aromatic carbocyclic or
p is an aliphatic carbonyl, aronmatic

car bonyl ,Eskinphat Lgesul £ ony| sedianbardphesyl f enyl[3- 75| s1+r&phpdested by the

structural formula: ~~J UL
i

SoHZ- |5 - CLeRpoxy [ HHpenzoxeritep? 3

- CHZ- NR~-

or -CONRZ- wherei n:

Opl -142 t~ CB . N-\X wherein: X, is -S,
14inckp- O, -NR ~- CHZ-,

1180 O bropy OB 5 1a1 (A OG-, - CHR-S(0Q 2-, -CHCH, -NR-—-CO

10

15

20

25

The titled compound was prepared by following the

procedure-of example 45, step 3, but replacing ~
4~ (4-chlorophenyl) -4-hydroxypiperidine with

4-(3,5-dichlorophenyl) -4-~-hydroxypiperidine.

'H-NMR (CDC1l,) &: 1.58-2.22(5H,m), 2.38-2.77(8H,m),
3.76(3H,s), 5.26(2H,brs), 5.92(0.1H,t, E isomer),
6.07(0.9H,t, Z isomer), 6.83-6.71(3H,m), 7.19-7.42(4H,m)
7.56(0.9H,dd, Z isomer), 7.68(0.1H,dd, E isomer),
8.38(0.1H,dd, E isomer), 8.45(0.9H,dd, Z isomer).

MS m/z: 512 (M+1)

-

Example 147 - 1-[3-(5,11-Dihydro-7-

ir
t

methoxy [1] benzoxepino[2,3-b]pyridin-5-ylidene)propyl] -4-
(2-pyridyl)piperidin-4-ol

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4 -hydroxypiperidine with

4-(2-pyridyl)—4-hydroxypiperidine

'H-NMR (CBPCl,) &: 1.54-1.65(2H, m),
2.07(1H,brs), 2.35-2.62(7H,m),
3.78(3H,s), 5.28(2H, brs),

7.14-7.29(2H,m),

2.06 (2H,dt),
2.73-2.87(2H,m),
6€.08(1H,t), 6.72-6.85(3H,m),
7.57(1H,d), 7.70(1H,dd), 8.48(2H7dd).

- —

14
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R~ is -H an aliphatic group, a substituted aliphatic group, an aromatic
group, a substituted aromatic group, a benzyl group or a substi tl dél Hehzyl
group; and Ring A and Ring B are independently substituted or

unsubsti t unasley33és1 The use of Claim 36 wherein: R is -H, -%tm}g%ﬁ%&phati C
group, -O(aliphatic group), -O (substituted aliphatic group), -SH,
-S-(aliphatic group), -S-(substituted aliphatic group), -OC(O-(aliphatic
group} or -O-C(O-(substituted aliphatic group); Rz is an aliphatic group,
a substituted aliphatic group, an-gsematic group, a substituted aromatic
group, a benzyl group, a substituted benzyl group, a non-aronmatic

het erocyclic group or a substituted non-aromatic heterocyclic group. 38. A
conpound mepnesented (hayijhe fol lowing structural formula: z~ Wr-- N Mor
physi ol ogi cal |y acceptable salt thereof, wherein: _ n is an integer from
ene to fourY Mis >CR RZ ~ g~y 2002 -143 R is -H, -0OH -an aliphatic

group, - Cﬁ&%ﬂ'}?gaﬂ grgg?g,_ (Soiéglgpﬁg,g;f#;ﬁg al i phatic group), -SH,

-S-(aliphatic™group), substitufe phatic group), -OC(O-(aliphatic
group), -e€&ky(slbshizbuepdnal?phabl pygidim)s-yX{dgie]pabpphht4€ group),
-C(O)O(skig)stitu eg al i phat.i.c ?rorp), -CN, -COOH, -CONRSR' O -NR3KR4; Rz
is -OH, a é%\ﬁl‘éY \B1Persdberftted acyl group, -NRSR6, an aliphatic
group,s a substthét ede BEEPB3pEuEAOHRs PPRepiPERIbE BEDUBwiAgSthstituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
het er ocycP¥eCeeetp ©f 8x3UBsei £0t eHEBBN3 ar opidk | EePER@EBLycCl i ¢ group;

Wherein: 4_(4-chlorophenyl)-4-hydroxypiperidine with

4-(3-pyridyl) -4-hydroxypiperidine.

'H-NMR (cbcl,) &: 1.65-1.78(2H,m), 2.08(2H,dt), 2.37-
10 2.88(7H,m), 2.63-2.79(2H,m), 3.78(3H,s), 5.28(2H, brs),
6.02(0.1H,t, E isomer), 6.07(0.9H,t, 2 isomer), 6.70-
6.84(3H,m), 7.22-7.32(3H,m), 7.56(1H,dd), 7.77(1H,dd),
8.46(0.9H,d), 8.57(0.1H,dd, E isomer), 8.73{(1H,dd).

MS m/z: 444 (M+1)

15 Example 149 -~ 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino[2,3-b]lpyridin-5-ylidene) propyl} -4-
(4-pyridyl)piperidin-4-ol
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
20 4-(4-chlorophenyl) -4-hydroxypiperidine with
4-(4-pyridyl) -4-hydroxypiperidine.
H-NMR (CDCl,) &: 1.58-1.72(2H,m), 2.03(2H,dt), 2.34-
2.89(8H,m), 2.96(1H,brs), 3.76(3H,s), 5.25(2H, brs),
6.06(1H,&), 6.72-6.83(3H,m), 7.24(1H,dd), 7.37(2H.dd),
25 7.56(1H,dd), 8.45(1H,dd), 8.48(2H,dd).
MS m/z: 444 (M+1)

§ ' ".



R3, R4, Rs and R6 are independently -H an acyl group, a substitmgqﬂjqﬁml
group, an aliphatic group, a substituted aliphatic group, an aronat é
group, a substituted aromatic group, a benzyl group, a substituted benzyl
group, a wo-9amBTasati c heterocyclic group or a substituted nptres9mi66C

het erocyclic group; or R and R2, R3 and R4, or RS and R6 taken together
wth the atomto which they are bonded, forma substituted or unsubstituted
non-aromati ¢ carbocyclic or heterocyclic ring; said acyl group is an

al i phatic carbonyl, aromatic carb®syl , aliphatic sulfonyl or aromatic
sulfonyl; - _ Zis represented by the follow ng structural formula: \ \ A
| ClI B N~~x wherein: X, is -S, -CH2-, -CHZ-CH2-, -CH3-S-, -S-CH2-,

-O CHz- Ex@lﬂbi@ ,150NI-~1G}HZ 5 CHZDiMydro 7SOCHZ -CFl -SO, -S(O 2-CHz-,
- CHzZ- S( O~ (ﬁ? in: 191J U L 2002 -144
R~is metaﬁxm[.léﬁaﬂzexspaaﬁf2 3B EYFf-Ehlé*dsab’nlﬁﬁ&ﬂed B, 4 aromatic

group, a(§uQ§5E&Ub%@mQEHGQbhEnQE95@pe§1gggzglogroup or a substituted benzyl
group; and Ring A B are I'ndependently substituted or

unsubstltutedThSQtlthedcgnmpenddowaSIarﬂpageWhéweﬁmllﬁwung tHe - OH, an

| t | t bsti.tut.ed ali phat
"l S 5. BEPCRRNEEC D BAAPLEs 02 BEET Bt ccPHEI GRELE fbup) |

-0C(O) - (aLl p%huemmun»mm Qz%@kybspb&hutmteedu@lu phatic group); R? is an

allphatlc qroup, a substituted allghatlc group, an aromatic group, a
4-trifluoromethylphenyl hydroxypiperidine.

'‘H-NMR (CDC1,) &: 1.64-1.75(2H,m), 2.01(1H, brs),

2.16(2H,dt), 2.38-2.86(8H,m), 3.76(3H,s), 5.25<2ﬁ,brs),
10 6.04(iH,t), 6.72-6.84(3H,m), 7.23(1H,dd), 7.56(5H,m),

8.42(1H,dqd) . -

MS m/z: 511 (M+1)

Example 151 - 4-(4-Chlorophenyl)-1-(3-(5,11-dihydro-7-
hydroxy [1] benzoxepino[2,3-b]pyridin-5-

15 ylidene)propyl]lpiperidine

The titled compound was prepared by following the
procedure of example 44, step-2, but replacing = -
4-{4-chlorophenyl) -4-hydroxypiperidine with
4- (4-chlcorophenyl)piperidine.

20 'H-NMR (CDC1,) &: 1.62-1.92(4H,m), 1.94-2.18(2H,m), 2.28-
2.64(5H,m), 2.99(2H,m), 5.25(2H,brs), 6.00(1H,t), s.éo—
6.82(3H,m), 7.02-7.36(5H,m), 7.50(1H,dd), 8.47(1H,dd). OH
signal wa; not observed. ) -

MS m/2z: 447 (M+1)



substituted aromatic group, a benzyl group, a substituted benzyl g 8ilpliih
non-aromati c heterocyclic group or a substituted non-aromatic heterocyclic
group; Z is represented by the following structural formula: \ \ A~C1 B
. _ Whereiwpo¥argsp - CHz- CH2-, -CHz-S-, -CHZ-O, -CHZ-NR--, Rﬁlﬁ%—ﬁﬁ?ﬂ“
-CHZ-S(O 2-, -CH=CH or -CONR~-- ; wherein: - R~ is an aliphati’c ¢group, a
substituted aliphatic group, an aromatic group, a substituted aromatic
group, a benzyl group or a substituted benzyl group; and Ring A and Ring B
are independently substituted or unpsubstituted. 40. Use of a conpound for
the manufacture of a nedicanment for treating a di sease associated with
aberrant |eukocyte recruitnent, aberrant |eukocyte activation or aberrant

| eukocyt e, recr.ui tnent gnd ,acti.vation id dise bej. el ected fromthe
gr oup coﬁ’?ﬁ%‘iﬁlﬁg 1(2% ar t%h'r i4t'i%é",1°§§é° egg’!l%é,'qhhlll}ts'i gﬁs’g‘_ls'cc#%g'é%os&c'ul cerative
colitis, dgHYMY 3] behzdxédino 2082 b1 AR idiispase, rejection of a transplanted

organ or tissue, graft versus host disease, allergy, asthma, AlIDS
associ at &d iR PAoPYild PiReys ddeat ed macul opapul ar skin eruption, Al DS

telated interstidi Ilrgletgggr{ﬂ AES T EHLIRAPA W A rel ated
peri portal hepaHtelt é:q‘ltn I anmat’i orﬁ1 ar‘fg Ar%éﬁﬁeﬁe%t e%l%@rﬂgﬁgﬁﬁ tis, wherein
sai d Sonpawedure efr esempde Byt et ofdphd qigisstthec tpradudoraful a: Z (C-- N
M _ _ or physi.ol ogi cal | cceptapl e salt thereof, wherein: n is an integer
from one et%fy‘?pc}t?r ;49}MV‘11§}‘Z(5%€R£%C§&C|%S Oﬂ:,é’sa@-ﬁfl_ear%% iphatic group, _
- O (al i phgtjipronese) ) 5 (Suestdd whed aldphati L@y qup) .2 -1 - S-(aliphatic
group), -S-(substi tu{ed al 1 phatic group), -OC(OS-(aI i phatic group),
-0 (O - (=stan ut)ed 2al94pieat,imd gréoud (2E )0 G .(28al2pltiats )c,.
6.07(1H,t), 6.68-6.86 (3H,'m) ., 7.05-7.36(5H,m), 7.58(1H,m),
"0 8.49(1H,m).

MS m/z: 475 (M+1)

Example 153 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
ethoxycarbonylmethyloxy (1] benzoxepino(2,3-b]pyridin-5-
ylidene)propyl]piperidine

15 The titled compound was prepared by following the
procedure of example 48, but replacing the product of

\.

example 44 with the product of example 151. © T
'H-NMR (CDCl,) &: 1.29(3H,t), 1.56-1.85(4H,m), 1.99(2H,dt),
2.28-2.55(5H,m), 2.91(2H,m), 4.27(2H,q), 4.58(2H,s),

"0 5.28(2H,brs), 6.09(1H,t), 6.68-6.95(3H,m), 7.07-
7.32(5H,m), 7.58(1H,dd), 8.49(1H,dd).
MS m/z: 533 (M+1)
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group), -C(O O (substituted aliphatic group), -CN, -COOH, -CO NR3RY hi 2002
-NR3R4; RZ is -OH, an acyl group, a substituted acyl group, -NRsRb, an

al i phatic group, a substituted aliphatic group, an aronatic group, a

substit ut qgloaseet i ¢ group, a benzyl group, a substituted dooiREP. 2a
non-aromati ¢ heterocyclic group or a substituted non-aromatic heterocyclic
group; wherein: R3, R4, RS and R6 are independently -H, an acyl group, a
substituted acyl group, an aliphatic group, a substituted aliphatic group,
an aromatic group, a substituted ap mati c group, a benzyl group, a
substituted benzyl group, a non-aronmatic heterocyclic group or a

substi t ut ed non aromatic heterocyclic group; or R and R2, R3 and R4, or RS

and R6 t t.0 e to Whl c the_y bonded, form a
substi t ut %ﬁs%o :Af[ []3ed ysc'laﬁé or heterocyclic ring;
sai d acyldighyd (19 mﬁx@@mwzpwbpwhdmmmnmmb@fw 1pl4 phatic

sul fonyl or aromatic sulfonyl; Zis represented by the structural forml a:
© 1 0 J4-ghlayppheppdl kriRenidive | B N~ X 1 wherein: X, is -S-, -CH2-,

-CHZ- CHZ-, - CfsSog ¢ &&3'13 % d sy 3&ain NR--
-SO G-, - o250t I%0)2 G GBS C‘E’Eﬂ’ ’NF?%
- CO- NRB~- ,pmda.lrre & example mﬁalbtpMaréplgwng tle spdas;dmd:utceﬁ aI i phatic
a substituted aro i C oup, a benzyl group or a

group, an ar tigc

subst i t utetf y‘ll8 81”0%8 LOR PEYRYC A FhFFRETRLB 2 i ndependent | y

substitutgdyfk YpeubSs] i §Ut£dgo-2.17 (48, m), 2.69(2H, m), 2.86(1H,m),
3.07(2H,m), 3.30(2H,m), 3.57(2H,m), 4.57(2H,s),
5.21(2H,brs), 6.10(1H,t), 6.70-7.04(3H,m), 7.16-

10 7.38(4H,m), 7.44(1H,m), 7.77(1H,m), 8.47(1H,m). COOH

-

signal was not observed.

MS m/z: 505 (M+1)

Example 155 - 4-(4-Chlorophenyl)-1-{3-(5,11-dihydro-
7-dimethylaminocarbonylmethyloxy [1l]benzoxepino([2, 3-
15 blpyridin-5-ylidene)propyllpiperidine
The titled compound was prepared by following the
procedure'of example 134, but replacing the product of
example 133 with the product of example 154.
'H-NMR (CDCl,) &: 1.58-1.92(4H,m), 2.04(2H,m), 2.30-
20 2.68(5H,m), 2.93(2H,m), 2.98(3H,s), 3.08(3H,s),
4.65(2H,s), 5.28(2H,brs), 6.07(1H,t), 6.70-6.98(3H,m},
7.08-7.36(5H,m), 7.60(1H,m), 8.50(1H,m).
MS m/z: 532 (M+1)

]
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41. The use of Caim40 wherein said disease is selected fromthe group
consisting of arthritis, psoriasis, nultiple sclerosis, ulcerative 9yt i2sR
Crohn's disease, allergy, asthma, A>DS associ ated encephalitis, AIDS

rel ated nagi epgsy ar skin eruption, A)DS related interstitj i a,
Al DS relatggﬁenteg%pathy, A)DS rel ated periportal hepatic ih?#%ﬁ%@ﬁ?%ﬂ and
Al DS rel ated gl onerul onephritis; R is -H -0OH an aliphatic group,

-O (aliphatic group), -O (substituted aliphatic group), -SH, -S-(aliphatic
group), -S-(substituted aliphatic-gpoup), -OC(O) -aliphatic group) or

-0 C(O-(substituted aliphatic group); arnr R~ is an aliphatic group, a
substituted aliphatic group, an aromatic group, a substituted aromatic

group, a ?EQ& {91 84D @—%gb?9iﬁﬂlﬁ9e@&£§¥é%gi9 g {pn-aromatic

het erocyclic group or a substituted non-aronatic heterocyclic group. 1~
~ ~J ~ ~00i+hyddF [4Pbehigexeponofhe3 nahpyutdimeSof a nedi canent for treating
a di sease associ at ed 'Eh.aberrant | eukocyte recruitment, aberrant
Ieukocyteygbé?gﬁﬁ?ﬁﬁp§$ RHRFF ARt Feukocyte recruitnent and activation, of a
gonpound repr eprat edebyat Bempolhawwag stépeted aby f o6 Tbwing the(. ~C~r--N M
or physiologically acceptable salt thereof, wherein: n is an integer from
one t & f RFOCRANEES>RRZEXRPPLE SBH, Db E@Rptagidapthe REBIEFE uPed acyl group,

- NRSRS, aeﬁgﬁ%iétEEeQiebiEH@tb?o&ﬁ@ﬂpofaéxgﬁﬁﬂ%ti§l roup, a substituted

aromatic gro a benzyl group, a substituted benzyl group, a non-aromatic
het er ocyciH-QiMr oWgDEY,)adsubsEst Ut 8d (RMmAS ODRS 0 €2 Bk €2BeWE] i ¢ group;

wher ei n:
2.10(3H,s), 2.28-2.60(5H, m), 2.82-3.02(2H,m), 4.}4(2H,dd),
4.41(2H,dd), 5.29(2H,brs), 6.08(1H,t), 6.72-6.90(3H,m),
10 7.18-7.34(5H,m), 7.57{1H,m), 8.50(1H,m).

MS m/z: 533 (M+1) B

Example 157 - 4-(4-Chlorophenyl)-1-{3-(5,11-dihydro-7-
(2-hydroxyethyl)oxyl[l] benzoxepino[2,3-b]pyridin-5-
vlidene)propyl]lpiperidine

15 The titled compound was prepared by following the
procedure of example 51, but replacing the product of
example 50 with the product ®f example 156. = -
'H-NMR (CD,0D) &: 1.66-1.98(4H,m), 2.40-2.73(5H,m), 2.82-
2.94(2H,m), 3.22(2H,m), 3.84(2H,dd), 4.01(2H,d44d),

20 5.23(2H,brs), 6.13(1H,t), 6.64-6.98(3H,m), 7.13-
7.34{(4E,m), 7.45(1H,m), 7.77(1H,m), 8.47(1H,m). OH signal
was not observed.

MS m/z: 491 (M+1)

¥ | ",
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RS and R6 are independently -H, an acyl group, a substituted aryl group, an
al i phatic group, a substituted aliphatic group, an aromatic groulp @
substituted aromatic group, a benzyl group, a substituted benzyl %rj Luzﬂ,ma
non- ar omatyeg ohg4e8f ocyclic group or a substituted non-ar omati'F1 ,Ug&lpﬁ)r’%%ycl iC
group, or R5 and R6 taken together with the atomto which t e nded,
forma substituted or unsubstituted non-aromatic heterocyclic ring; said
acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl

or aromatic sulfonyl; ~ is represgyged by the structural formula: \\ ~ A
CG' B. _ N~X 19J UL 2002 -148 wherein: X, is -S-, -CHz-, -CHzZ- CHz-,
-CH2-S-, -S-CHZ-, -OCH2-, -CHZ-O, -NIA-CHZ-, -CH2-NR ~-, -SO CH2-,

- CHZ- SO gy 5 Z1&8V7- , 4 - o ) Sphen Gt g2z NR-1 €44 +GO-NR~-; wherei n:
R~ is -H, xgﬁéa i p%:tzi cC group, a %%b%?ﬁﬁt ed{al ?%hati clg?gﬁg,%an aromatic
group, a(subshoxycadbanphat twegrylethal benyyl] genupxepinof@hstituted benzyl,

group; and R ng. A and, R.ng B are jndependently substituted or
unsubst i ﬁ?%ﬁ?ghlzé.TgﬁJel%%’gé)()?r@‘éjrﬂ?ﬁ eﬁh&f‘fé‘f"n: _RZis a substituted
aliphatic grotpe @i B&@NBéhEoEi®UPas apBepstedubpdral DaRLhg gheup, a benzyl |

group, a substituted benzy| group, a non-aromatic heterocyclic group or a
substd t UPEECABRT ar oFreeFamhke ek By PR HeBLpcing. thecBrpdurd PEpresented by

Lhe ol LA e petyeal el ac? oDegapnll bhs - or phystof ool cal Iy
'H-NMR (CDC1,) d: 1.28(3H,t), 1.56(6H,s), 1.56-1.85(4H,m),
1.97(2H,dt?, 2.28-2.55(5H,m}), 2.93(2H,m), 4.24(2H,q),
5.28(2H,brs), 6.04(1H,t), 6.62;6.95(3H,m), 7.07-

10 7.32(5H,m}), 7.57(1H,dd), 8.50(1H,dd).

MS m/z: 561 (M+1)

Example 159 - 1-[3-(7-(1-Carboxy-1l-methylethyl)oxy-5,11-
dihydro[l]lbenzoxepino([2,3-blpyridin-5-ylidene) propyl] -4-
(4-chlorophenyl)piperidine

15 The titled compound was prepared by following the
procedure of example 133, but replacing the product of
example 48 with the product of example 158. o
'H-NMR (CD,0OD) &: 1.50(6H,s), 1.82-2.18(4H,m), 2.70(2H,m),
2.87(1H,m), 3.12(2H,m), 3.30(2H,m), 3.60(2H,m),

20 5.25(2H,brs), 6.07(1H,t), 6.67-7.04(3H,m), 7.16-
7.38(4H,m), 7.58(1H,m), 7.96(1H,m), 8.52(1H,m). COOCH
signal was not observed.

MS m/z: 533 (M+1)

c“



Mis >NRZ; R~ is -OH an acyl group, a substituted acyl group, -NRSR6, a
substituted aliphati ~group, an aromatic group, a substituted aronhfijyL 200

gr oup,

a benzyl group, a substituted benzyl group, a non-aromatic

het erocyclic group or a substituted non aromatic heterocyclic group;

wher ei n:

R5 and R6 are independently -H, an acyl group, a substituted acyl

group, an aliphatic group, a substituted aliphatic group, an aronatic

group, a substituted aromatic groug a benzyl group, a substituted benzyl
group, a non-aromatic heterocyclit 6roup or a substituted notr-aronmatic

het erocyclic group, ~r RS and R6 taken together wth the atomto whichrthey
are bonded, forma substituted or unsubstituted non-aromatic heterocyclic
ring; BBagple2dEsd - 149[§aﬂ§ BepMogledp -i s an al i phatic carbonyl, aromatic
car bonyl |_Eonyl; s nted by t he
Fol I ow gt EYERea) SRt noTp 3 BT g K SO e peobRy IS

- CHz- CHZcEHerph@nyzaﬁiperSdGHZ -O-CHzZ-, -CHZ-O, -NR-- CHZ-,
4HZNR~,-SO (O) 2- CHZ- - Z-, -CH=CH, -NR--CO
or -CO NR~- TRﬁeFé AESHZ°W§°qu gﬁsaPFSR&FFQngogggxgwgﬁﬁeFPFuted

a"phﬁt'ﬁrSEQHQreanaéﬁgﬁblﬁ QBOUButarébhﬁbhhétQﬁeabQ6Eth gfoup, a benzyl

group o
i ndepen
wher ei n
substit

gr oup;

10

[
m

20

r-a substituted benzy roup; and ng A Ring B are

dexamplsulsti s@eed%m@gsf;bet ptr@sieét g5, exﬁ@pé@nﬁdun@t@p @-ai m 44

AP o B g S8 beR Byt gPRup - 20 2aBe M rued enyl oroup, a

non- ar onat k6 (Bt ﬁ\ﬁocyzclaleq.zqr QYD er 33 (§Hb§5:'st) yt @do@qanan:qrmtsl ®ghet erocyclic

Zis represented by the fo Ilomnng structur al fornula
7.36(8H,m), 7.57(1H,dd), 8.51(1H,dd).

MS m/z: 5095, 511(M+1)
Example 161 - 1-[3-(8-Carboxy-5,11-
dihydro[l]benzoxepino(2,3-blpyridin-5-ylidene)propyl] -4-
(4 -chlorophenyl)piperidine

To a solution of 1-{3-(8-Bromo-5,11-
dihydro[l]benzoxepino(2,3-blpyridin-5-ylidene)propyl] -4-
(4-~chlorophenyl)piperidine (Example 160 ) (130 mg) in
THF (1.0 ml) was added 1.6M n-butyllithium hexane eé}ution
(0.17 ml) at -78°C. After stirring 10 minutes at ehe same
temperature, CO, (dry-ice) was added to the mixture. After
being warmed to ambient temperature, the mixture was
stirred for 30 minutes at the same temperature. The
mixture was concentrated in vacuo. The resulting oil was
purified by silica gel chromategraphy eluted with —
dichloromethane -methanol (5:1) to give the titled

compound 50mg

'H-NMR (CD,OD) &: 1.55-1.95(4H,m), 2.17(2H,dt), 2.32-
2.78(5H,m), 3.00(2H,m), 5.30(2H,brs), 6.15(1H,t), 7.08-

i'\



\' \ NWx, ~ _ wherein: 19 J Ul 2002 -150 X, is -CH2-CHzZ-, -CHzZ-S-,
-CH2-O, -CHZ-NR~-,-CHz-SO, -CHZ-S(O2-, -CH=CH, or -CON ~ ; wherein:
|~ is an aliphatic group, a substituted aliphatic group, an arofrgtjiy¢ 20020up,
a substituted aromati c group, a benzyl group or a substituted benzyl group;
and Ring A and Ring B are independently substituted or unsubstituted. 46.
Use of a conpound for the manufacture of a nedicanent for treating a

di sease associated with aberrant | eukocyte recruitnment, aberrant | eukocyte
activation or aberrant |eukocyteld&cruitnent and activation, said disease
bei ng selected fromthe group consisting of arthritis, atherosclerosis,
arteriosclerosis, ischemal/reperfusion injury, diabetes nellitus,

psori asi7s SanEH,impl,e 71sdleenasidy) ulEetBtivaddbol iCOGH Lrghal swals sease,
rejection of a transplanted organ or tissue, graft versus host disease,

al | er gy OPS&TSEL © A) DS associ ated encephalitis, AlDS related nmacul opapul ar
skin erupjat g, AlBSMiehated interstitial pneunonia, AIDS related
enteropathy, AIDS related periportal hepatic inflammation and A)DS rel at ed
gl onerul onephritis, wherein said eonpound is represented by the foll ow ng
structural. formyla: Z- O )r siologically acceptable salt
thereofl,igglc “‘ﬁérﬁﬁgn ié-éﬁ i’%é%%%ﬁ r%ﬁ$%ne to four; Mis >NR2; RZ is -OH,
an asyl dghgdiro (a ] behoxegtiend Ef),wjﬁrw?dim%@i@mbpfépﬁlhdq?l i phatic
group, an arqQmati ¢ grqQup, a substituted aromatic group, a benzyl group, a
substitgﬁé& éﬁf?%eﬁﬂﬁdﬁﬁﬂfqﬁﬂﬁ%ﬁ%ﬂﬁﬁic het erocyclic group™or a
substituted ROR HQMRWE CRPIKLRENFdd AR d AR £ TH offPngNeh &6 are

i ndependently -H, an acyl group, a substituted ail group,”an aliphatic
group, Rro¢esiuireucdd exampiat i40 griotp, remlagommti c group, a substituted
aromat i I,0 e |_.qr , ' I ,e & _on-arothatic
het er oc;g/é?ilé lég P 8’?5% 6?2'%({‘% %’t?g}ﬁldt% e%%%%—%%ﬁg% P%%@%’?%@%‘ET?E"‘S‘? oup, or RS
andi®6 with9 J U L 2002 -

8-bromo-5,11-dihydro (1] benzoxepino(2,3-b]pyridin-5-one.
1H-NMR (CDCl,) &: 1.60-1.71(3H,m), 1.98-2.09(2H,m),
2.34-2.69(8H,m), 5.32(2H,brs), 6.13(1H,t), 6.73(1H,d),
7.22-7.44(7H,m), 7.57(1H,dd), 8.52(1H,dd).

15 MS m/z: 525, 527 (M+1)

Example 163 - 4- (4-Chlorophenyl)-1-([3-(5,11-dihydro=7-
ethyl [1]benzoxepino[2,3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol
The titled compound was prepared by following the
20 procedure of example 45, but replacing
S,11-dihydro-7-methoxy{1l)benzoxepino[2,3-b]lpyridin-5-one
with - - -
5,11-dihydro-7-ethyl[1]benzoxepino[2,3-b]pyridin—5-one.
1H-NMR (CDCl,) &: 1.23(3H,t), 1.52(1H, brs),
25 1.66—1.71(£H,m), 1.98-2.06(2H,m), 2.35-2.70(11H,m),
5.31(2H,brs), €.09(1H,t), 6.79(1H,d), 7.01(1H,dd),

7.11(1H,d); 7.25-7.44(5H,m), 7.58(1H,dd), 8.49(1H,dd).

———



-151 taken together with the atomto which they are bonded, form
substituted or unsubstituted non-aromatic carbocyclic or heterocJﬁ?#@LﬂMEg;
said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic
sul fonyl ofwgdompgdii ¢ sul fonyl; Z is represented by the stru mul a:
_ I Al C_ I BN-"Xwerein: X, is -S, -CHzZ-, -CHz-CHzZ-, W?Mfﬁ%&z
-OCHzZ-, -CHZ-O, -N--CHz-, -CH2-NR~-, -SO-CHzZ-, -CHzZ-SO, -S(0O z-CHz-,
-CHZ-S(O Z-, -CH=CH, -NR~-CO or -CO NR~-; wherein: R-is -H an aliphatic
group, a substituted aliphatic group.an aromatic group, a substituted
aromatic group, a benzyl group or a substituted benzyl group; and Ring A
and Ring B are independently substituted or unsubstituted. 47. The use of
Cl ai m 46 | n i jsease is selected fromthe group consisting of
arthriti s%éé}?ri aé?és&q?riufti pl e sclerosis, ulcerative colitis, Crohn's
di sease, rejection of a transplanted organ or tissue, graft versus host
di sease, allergy, asthnm; AnS fssociateg encrghzlitis,,AlDS rel at ed
macul opaptfP ki Yo erupt T 6k CIAF PECPREBY LY+ ni o 891 tEafiBKerRoRra, AIDS
rel at ed epiropatdn - MOSihEL AL 8doPEYEPeiAas-hepatic inflammation and” Al DS
related gl onerul onephritis. 48. The use of C aim 46 wherein said disease is
sel ect ed Y¥ienhoxpribl ebpersdingioflarthritis, psoriasis, multiple
sclergsis, ul tiwv | L] ohn.s._di o~ | | ‘h Al DS
assocﬁited enggé a.%é?%@ éé o?%%a?%% %g% %g%%pu a?égi?%§§éup ?on, Al DS
rel ated iptersdute abf pereamphbée a4s5 Al BStreépladiegt er opat hy, AIDS rel at ed 19
JU 2002 -152($g$é£ortal he ati? L%flannatlon and é#DS rel ated
gl oner ul onephrFHREr ARG RREPSXY [SBSRFPRERYPALF phaPi BYHEELP; S afP%r omati ¢
group, a gypstituted aromatic group, a benzyl group, a substituted benzyl
group, a non-aromatic heterocyclic group or a substituted non-aronatic
het er ocyc?i ¥ yidupdrao8 - vsnyl { bl beneonaninad? ud ebbpyaidedr Cammat  for
treating di sease associ ated wit h nt | eukocyte recruitnent, aberrant
| euk oyt eﬁéﬁﬁ%af‘?%&ﬁr %dbér'rséﬁtl 'I@éﬂtlgg{jﬂ%e ReOPui% monEam racti vation, of a
conpound 3 eps esefd Bk D) {he okbRvang stsuebirBls), s.70(1K,d),

6.11(1H,t), 6.61(1H,dd), 6.89(1H,d), 6.99(1H,dd),

7.24-7.44(6H,m), 7.58(1H,dd), 8.49(1H,dd).

MS m/z: 473 (M+1)

15 Example 165 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-8-
ethyl[l]bénzoxepino[2,3—b]pyfidin—5— =
ylidene)propyllpiperidin-4-ol

A mixture of the product of example 164 (100 mg) and
Pd-C (20 mg) in ethanol(2 ml) stirred under a hydrogen

20 balloon at room temperature for 1 hour. The mixture was
filtered through the celite and distilled off under
reduced p;essure. The residuei&as purified by pregérative
thin layer chromatography eluting with chloroform-methanol

(15:1) to-give the titled compound (50 mg).
25 1H-NMR (CDCl,) &: 1.22(3H,t), 1.55-1.77(3H,m),
2.00-2.13(2H,m), 2.33-2.74(10H,m), 5.32(2H,brs),

\'|"‘



formula: - _ z~ (C----N Mor physiologically acceptable salt the;i of
wherein: nis an integer fromone to four; Mis >NRZ;, Rz is an alighgﬂizﬁﬂz
group; _ _ _ Zis represented by the following structural forrmula: \ \ Al
Cl B _ wwo®ppr6sK, is -CHZ-, -CH2-CH2-, -CHz ~_, -S-CH2-, pc/G&99/01266

-CHZ- O ~NR~- CHz-, -CH2-NIA-, -SO CHz-, -CH2-SO, -S(0O-2-CHz-, -CHzZ-S(O zZ-,
-CH=CH, -NR~-CO or -CO NR~ ; wherein: 19 J UL 2002 -153 R~ is -H, an
al i phatic group, a substituted aliphatic group, an aronmatic group, a
substituted aromatic group, a ben{zjél group or a substituted benzyl group;
and Ring A and Ring B are indepen ﬁfly substituted or unsubstituted. 50.
The use of Caim49 wherein: X is -CHZ-CH2-, -CHZ-S-, -CHZ-O, -CHz-N A-,
- CHz- SO -CHZ-S&O)i-, - CH or -C?NRM ; wherein: 1~ is an aliphatic
group, absABSLFe t)ed6al7log'll_r§t'fié'gﬁoaﬁ, 1§ndéir)onﬂt'ilt?'aréﬁé,mam%ubsti t ut ed
aromat i c7gE0Ypy, aghenaykograupgyr, a substituted benzyl group; and Ring A
and Ring B are independently substituted or unsubstituted. 51. A conpound
repr esen¥8dmig :t K& SF(MLowi ng structural fornula: z~ War-- N M or

physi ol ogi cal |y acceptable salt thereof, wherein: - nis an integer from
one to four; Mis >NR2; R2 is a C3-C20 al kyl, al kenyl or al kynyl group; Z
i's represgampdebysthe #ol(kowhigrspbhentAnall -flar-nsl,a1-dihydro-9-

5 methoxy{l]benzoxepino(2,3-blpyridin-5-

ylidene)propyl]piperidin-4-ol
The titled compound was prepared by following the
procedure gf example 45, but replacing
5,11-dihydro-7-methoxy (1]} benzoxepino(2,3-b]lpyridin-5-one
10 with -

5,11-dihydro-9-methoxy (1] benzoxepino(2,3-blpyridin-5-one.
1H-NMR (CDCl1l,) &: 1.65-1.70(2H,m), 1.95-2.06(2H,m),
2.15(1H,brs), 2.37-2.67(8H,m), 3.83(3H,s), 5.43(2H,brs),

6.09(1H,t), 6.79-6.91(3H,m), 7.22-7.43(5H,m), 7.57(1H,dd),
15 8.44(1H,dd).

MS m/z: 477 (M+1)

i*
!

Example 167 - 4-(4-Chlorophenyl)-1-([3-(5,11-
dihydro[l]benzoxepino[4,3-c]lpyridin-5-
ylidene)propyl]piperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 45, but replacing _
5,11-dihydro-7-methoxy[l]benzoxepino(2,3-blpyridin-5-one
with 5,11- dihydro[1]benzoxepino[4,3-c]lpyridin-5-one.
1H-NMR (CDCl,) &: 1.67-1.71(2H,m), 1.97-2.08(2H,m),

25 2.16(1H,s), 2.40-2.69(8H,m), 5.16(2H,brs), 6.14(1H,t),
6.80(1H,dd), 6.91-6.97(1H,m), 7.13-7.19(1H,m),
7.26-7.44(6H,m), 7.50-8.54(2H,m).

l"
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A C B N~~X~ wherein: 19 J Ul 2002 -154 X, is -CHz-, -CHZ-CHz-, -CH2-S-,

-S-CH -, -OCHzZ-, -CHZ-O, -NR~--CHZ-, -CHZ-N ~-, -SO CH2-, -CHZ-1S§}JLZD
-S(02-CHzZ-, -CHZ-S(O 2-, -CH=CH, -NR--CO or -CO NR~- ; wherein! H~gg
-H, an al i photpm76t oup, a substituted aliphatic group, an arr@TaISIsOREOUP,
substituted aromatic group, a benzyl group or a substituted benzyl group;
and Ring A and Ring B are independently substituted or unsubstituted. 52.

The conpound of C aim51 wherein: X, is -CHZ-CHz-, -CHz-S-, -CH O

- CH2- NRc-

, -CHzZ-SO, -CHz-S(O 2-, i ECH or -CO-NR~- ; wherein: R-is an

al i phatic group, a substituted aliphatic group, an aromatic group, a

substi t ut
and Ri ng
Use of a

activatio
bei ng sel
arteriosc
psori asis
rejection

aIIergg,
skin erup

gl onerul o

ed aromatic group, a benzyl group or a substituted benzyl

and Ri are independently substituted or unsubstitute
Bsnatna fa7 !

group;
d. 53.

a

manuf acture of a medi canent for treating a disease
associated wth aberrant | eukocyte recruitment, aberrant |eukocyte

n or aberrant | eukocyte recruitment and activation, said di sease

Bxeagler 4@et he 4gridufhéensphentd) of -2t kBitls, atherosclero
LeEORlS (1) BERCHLAL: ARG US kB Ohilyn glabetes mellitus,
tiplé sc S,

er oSi ulcerative colitis, Crohn's disease,

Si s,

yafidene) proplydnpegeaidgan-arofli ssue, graft versus host disease,

asth Al DS_associ at ed .encephalitis D | at ed cul opapul ar

T on. PHSDS TEAER: CaTERLDrePRe BESBREEoAY ato A PRSI hred

ent er opat byocekb®er fategdmpalel part duthepptbeihgf | ammation and A)DS rel ated
nephritis, wherein said conpound is represented by the follow ng

st ruct ur ab - flarfdhydre -I-meqhopyr L heszeregiaallRy 3 abtppraBia-5abret her eof ,

wher ei n:

10

15

20

25

Bik$ %Ulhﬂt%&%&d&%ﬂqh%@%z%%eEQHBH4W%L8159@?ﬁidin-5-one.
1H-NMR (CDCl,) &: 1.68-1.72(2H,m), 1.90(1H,brs),
2.06-2.19(2H,m), 2.41-2.78 (8H,m), 5.20(2H,s), 6.12(1H,t),
7.14-7.45(8H,m), 8.72(1H,s), 8.97(1H,s).

MS m/z: 448 (M+1)

Example 169 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
trifluoromethanesulfonyloxy(l]benzoxepino(2,3-blpyridin-5-
ylidene)propyllpiperidin-4-ol

To a solution of product of example 44 (1.0°g) in
pyridine (10 ml) was added trifluoromethanesulfonic acid
anhydride (0.55 ml) at 0°C, and the mixture was stirred at
room temperature for 1 hour. Water and diethyl ether were
added to the reaction mixture, the organic layer was
separated and washed with saturated aqueous sodium
chloride, and dried with magnesium sulfate. The sgivent
was distilled off under reduced pressure, and the residue
was purified by silica gel chromatography eluting -with
ethyl acetate-methanol (10:1) to give the titled compound
(1.1 g).



19 J UL 2002 -155 R2 is an aliphatic group; Z is represented by t1r§3JUL 2002
follow ng structural fonmula: f A1 CI B N-\X wherein: X is -CHz-,
-CHz-CH2-, -CHZ-S-, -S-CHZ-, -OCHZ-, -CHZ-O, -NR--CHzZ-, -CH2-N ~-,
-SO CHz-, -CHZ-SO, -S(O2-CHz-, -CHZ-S(O Z-, -CH=CH, -NR~-CO or -CO NRc-
; wherein: R-is -H an aliphatic group, a substituted aliphatic group, an
aromati c group, a substituted aromatic group, a benzyl group or a
substituted benzyl group; and Ri A and Ring B are independently
substituted or unsubstituted. SE%The use of Cl aim53 wherein said disease
is selected fromthe group consisting of arthritis, psoriasis, multiple
sclerosis, ulcerative_coliti siﬁ%ohn' s _di_sease jection of a transpl anted
0

re
organ GH TMEsU&EPGnarf P:ver SAS ESdirs&a€8 lal’tdPBy ™ ast hma, Al DS
associ at n i IS, S, r call I KknqenuptLon, AlDS
rel at eg 'i%ﬂ’t 3_?5‘%0 |dlr&)p'ne2u"r§b§r?i52a', A %%E?a?lé%@gﬁ'e%%gt ﬁy,lg ?%SE?(&I ated
peri p~tealgsnapatd)c, imfdafrhtddin, ahd2 W DSt4 e6Btred, g7 ol LHoddphritis. 55. The
use of Cl aim53 erein said disease is selected fromthe group consisting
of art ﬁr'ist‘}i(&,H' riasis, nmultiple sclerosis, ulcerative colitis, Crohn's
di sgasfys @/Lr dss @sihma, Al DS associ ated encephalitis, AIDS related
macul opapul ar slfin eruption, AIDS related interstitial pneunonia, A B3S
rel ated enteropathy, AlDS~el ated periportal hepatic inflammtion and Al DS

rel at ed._ql ruljgnephr ity Sia_25145. -CHZ-, -CHZ-S-, -CHZ-O, -CHZ-NA-,
-mz-sgx%m-?@zﬁ%zﬁ, 52y T T o oo N A . and
dihydro[l]lbenzoxepino[2,3-b]lpyridin-5-ylidene)propyl] -4-

(4-chlorophenyl)piperidin-4-ol
To a mixture of the product of example 169 (240 mg),

10 in dimethylformamide (3ml) was added allvltributyltin (0.19mL),
dichlorobis (triphenylphosphine) palladium(II)(30mg) and lithivm
chloride (76mg), the resulting mixture was heated under argon at
120°C for 2 hours.” . Agueous ammonium fluoride
solution and ethyl acetate were added to the reaction

15 mixture, the organic layer was separated and washed with
saturated agqueous sodium chloride, and dried with

magnesium sulfate. The solvent was distilled off under

reduced pressure, and the residue was purified by silica

gel chromatography eluting with chloroform-methanol (10:1)
20 to give the titled compound (180 mg).
1H-NMR (CDCl3) 8: 1.62-1.72(3H,m), 2.03-2.11(2H,m),
2.39-2.73(8H,m), 3.31(2H,d), 5.04-5.11(2H,m),
5.29(2H,brsy, 5.87-6.02(1H,m), 6.06(1H,t), 6.77(1H,4&),
6.99(1H,dd), 7.10(1H,d), 7.23-7.43(5H,m), 7.57(1H,dd),
8

25 .40(1H,dd).
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R~ is an aliphatic group, a substituted aliphatic group, an aromatic group,
a substituted aromatic group, a benzyl group or a substituted benz¥I9 fi)joyp.
56. Use, for the manufacture of a nedicanment for antagonizing a chenokine
receptor in a manmal, of a conpound represented bathe foll ow ng structural
formula: z~ ~C~r--- NM_ _ or physiologically acceptable salt thereof,
wherein: nis an integer fromone to four; Mis >CR RZ or >NR2; R is -H,
-OH, an aliphatic group, -O (aliphatic group), -O (substituted aliphatic
group), -SH, -S-(aliphatic giblpj, -S (substituted aliphatic group),
-OC(O)-(aliphatic group), -OC(O-(substituted aliphatic group), -CN,
-CO0H, -CONR3R4 O -NR3R4; and Rz is -OH, an acyl group, a su>astituted
acyl Egaoppe INRSRG}‘éh'éVr62a§rBUQPUMS?r§0§Nb§thﬁ@Ugd5aﬂﬂphatic group, an
arongtic.ar a | ed_ 3G QEOUR . oyp, a substituted
penzyt P grongt The RsRten bhbt e Bl BB hapT e s qRndT B by Rl P R L o

non- 84 ogR1 beopréryDEyLbeeiginuprobherein: R3, R4, RS and R6 are

i ndependently -H, an_acyl group; a substituted acyl group, an aliphatic
group, a %u%é%??ﬁ?eﬂfaF%EthPguﬁFoag,?éﬁmBPSWAEPC(&r uﬁy'a substit ut ed

af Onel hGr P OWPryBabENTY. a8 AUP, arsHbayibAtiad RENBYRM19roup, a non-aromatic
het erocyclic group or a substituted non-.aromatic heterocyclic group; or R

and R21' fsrafdrpaenpipRssphdnRbieakerensgdlRér mglt Bndhe at om to which they
oL B0 b P SHBEERLM! 0TSO chasR R, car pocyel o
ml) was heated,under argon at 90°C for 24 hours. Water and ethyl acetate
were added to the reaction mixture, the organic layer was
10 separated and washed with saturated agqueous sodium
chloride, and dried with magnesium sulfate. The solvent
was distilled off under reduced pressure, and the residue
was purified by silica gel chromatography eluting with
ethyl acetate-methanol (30:1) to give the titled compound
15 (780 mg).
1H-NMR (CDCl,) &: 1.45(9H,s), 1.63-1.71(3H,m),
1.98-2.10(2H,m), 2.35-2.72(8H,m}), 5.35(2H,brs),
6.15(1H,t), 6.26(14,d), 6.83(1H,d), 7.22-7.44(7H,m),
7.53(1H,d), 7.58(1H,dd), 8.52(1H,dd).

20 Example 172 - 1-([3-(7-(2-Carboxy)ethenyl-5,11-
dihydro([llbenzoxepino([2,3-b]lpyridin-5-ylidene)propyl] -4-
(4~-chlorophenyl)piperidin-4-ol

The product of example 171 (330 mg) was dissolved — .
with 4N hydrochloric acid 1,4—dioxahe solution (4 ml), and

25 stirred at room temperature for 1 hour. The solvent was
distilled off &ﬁder reduced pressure. Water was added té

the residue, and neutralized with sodium hydroxide

0



19J UL 2002 -157 i wherein: X, is -S, -CHz-, -CHz-CHz-, -C}E-S-qg

.S CHz-, -O CHz-, -CHz-O, -NRc-CHz-, -CHz-NR--, -SO CHz-, - CHz-SO- ¥ JUL 2002
-S(0 z-CHz-, -CHz-S(Oz-, -CHCH, -NR--CO or -CO NR--; wherein: R-is -H,
an al i phatwo ognmgap, a substituted aliphatic group, an ar onegdGushoRiye 2
substituted aromatic group, a benzyl group or a substituted benzyl group;
and Ring A and Ring B are independently substituted or unsubstituted. 57.
The use of Claim56 wherein: Rng Aor Ring B is substituted with -OH,

hal ogen, a substituted aliphatic_gggup, -O (aliphatic group),

-O (substituted aliphatic group), -O (aromatic group), -O (substituted
aromati c group), an electron withdrawi ng group, -(O~ (CHz)~ COORz, -(Ou

(CH2) ~ L EdoRZZ 18 phQulicithinn (e @sThe el Bisal il ectron -

W t hdraw ng group i's alpkyl i ne, alnkyl sul f'onfl , carboxam do, carboxylic

al kyl esteeledCEombldundCN1e0 m¥Pz; Rz, Rz' and Rzz are independently -H, an
aliphatic group, a substituted aliphatic group, an aromatic group, a

subst i t ULEdNHRoMBMSO -6k bud: oF - 45 nbnBaf D) ¢ ﬁe?%Tbc%%F?%rﬁkoup; or Rz' and
Rzz, taken.toge L. th th i at.omt i\ch bonded, form a
non- ar o t‘r?%'%é%’gﬁggyg‘lt)i'c%r'?r%-’g;ﬁg%lq%%ered@c?rﬁ%;) ’ar16tdh;te'ay(i1§1r’§1 ‘i nteger from
0 to 8. 6.82(tH3da,a7~320az 60 (BH,%)., Thesusel,dd)C & .re5@HpeE)ei n:

Example 173 - 4-(4-Chlorcphenyl)-1-{3-(5,11-dihydro-7-
propargyloxy[l]lbenzoxepino(2,3-b]lpyridin-5- )
ylidene)pfopyl]piperidin-4-ol
The titled compound was prepared by following the
10 procedure of example 46, but replacing ethyl iodide with
propargyl chloride.
1H-NMR (CDCl,) &: 1.66-1.71(2H,m), 1.79(1H,brs),
1.99-2.10(2H, m), 2.35-2.71(9H,m), 4.66(2H,4),
5.28 (2H,brs), 6.10(1H,t), 6.80-6.53(3H,m),
15 7.24-7.46(5H,m), 7.59(1H,dd), 8.48(1H,dd).
MS m/z: 501 (M+1)

Example 174 - 4-(4-Chlorophenyl)-1-[3-(7-cyclopentoxy-
5,11-dihydro (1] benzoxepino (2, 3-blpyridin-5-
ylidene)propyllpiperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 46, but {gplacing ethyl iodide with
cyclopentyl bromide. -
1H-NMR (CDC1l,) &: 1.54-2.18(13H,m), 2.41-2.72(8H,m),
4.66-4.73(1H,m), 5.27(2H,brs), 6.08(1H,t),

25 6.70-6.87(3H,m), 7.23-7.44(5H,m), 7.58(1H,dd),
8.49(1H,dd) .
MS m/z: 531 (M+1) -

CRCU NN IEL B I
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R~ is -(CHx)S COORS, -(CHx)$ C(O-NR3'R x or -(CHX)S NHC(O -ORso s is an
integer from1l to 3; and R3, R3' and R3x are independently -H, an aliphatic
group, a substituted aliphatic group, an aromatic group, a substi ¢ 2002
aromati c gmaoipysresia non-aromatic heterocyclic group; or R3p-dedii¥es t 2keN
together with the nitrogen atomto which they are bonded, form
non-aromatic heterocyclic ring. s9. The use of O aimb56 V\/nerel n R is -Hor
-OH. 60. The use of Claimb56 wherein: Mis >C(OCH)Rx; and n is two. 61. The
use of Claim60 wherein Rx is an-ai0®¥ati c or substituted aromatic group.

62. The use of Claim60 wherein Rx is an~romatic group substituted

w~hal ogen. 63. The use of Claim®62 wherein Rx is a 4-chl orophenyl group.

64. The useangfldll 1diom 562 WerEi Irorsa e gl - ha-s(a,nfwdmrﬁydﬁdﬁammtory
di sorder. 65. The use of C al m 56 wherein s has a di sease

sel ect ed $2 0 EHEVFENR (BRgi SHRRRZAX SRR Eagt'l% ;%Vdﬁddsr}'ss ‘mul tiple
scl er osi %ﬁlr&r%btdﬁbﬁ]ﬁiﬁéﬂmﬁdﬁ&d organ or tissue, graft versus host

di sease, cerative colitis, Crohn's disease, allergy, asthma, AlIDS
associ at ed encBphdlittled Qﬂonﬁb&urm s pmnmmy drolsldwing upe on, Al DS

rel at d inter | aI pheu Al,D ted ent | DS rel at ed
perip rtzﬁrch %L%I <9 f?’%ﬁh“?a i g4n6 and‘1 AI%al Hed glﬁﬂher u locﬁep l}l S. .
The use df- n@ﬁldﬂy&ﬁ:mrﬁtlbﬁﬂd mammal— has a di sease sel ected fromthe

group consisting of ulcerative colitis, Crohn's disease, arthritis,
psori asi SH-HMR | ((IRClge| éroél §6-1. 1593B:U)L 2000-2159 (3H} &) gy and ast hma.

of physi oot c1 15\ Gt abr 25 1S Unek obr 2 vher B m (o an integer from
one to faurg7-4.11(2H,m), 5.27(2H,brs), 6 09 1H,t),
10 6.75-6.91(3H,m), 7.23-7.44(5H,m), 7.57(1H,dd),
8.48 (1H,dd) . N
MS m/z: 521 (M+1)

Example 176 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-(1-~
dimethyaminocarbonyl-1-methylethyl)oxy[llbenzoxepino(2,3-
15 Dblpyridin-5-ylidene)propyllpiperidin-~4-ol
The titled compound was prepared by following the
procedure of example 134, but replacing the prodyct of
example 133 with the product of example 139.
1H-NMR (CDCl,) &: 1.59(6H,s), 1.67-1.72(2H,m),
20 1.99-2.09(2H,m), 2.36-2.70(SH,m), 2.96(3H,s), 3.21(3H,s),
5.25(2H,brs), 6.02(1H,t), 6.60-6.77(3H,m),
7.24-7.44(5H,m), 7.58(1H,dd), 8.44(1H,dd).

MS m/z: 576 (M+1) _ :

R
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Mis >CRR2 or >NRZ; R is -H -OH an aliphatic grou-~3, -O(aligry@;_imz
group), -O(substituted aliphatic group), -SH, -S-( aliphatic group
-S-(substituted aliphatic group), -OC(O-(aliphatic group),
-0 (O - (swWapsditregied al i phatic group), -CN, -COOH, -CO NR3RfcQUsIMiIG, Rz
is -OH, an acyl group, a substituted acyl group, -NRSR6, an aliphatic
group, a substituted aliphatic group, an aromatic group, a substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aronatic
het erocyclic group or a substituted non-aromatic heterocyclic group; - R3,
R4, RS and R6 are independently -H1%n acyl group, a substituted acyl
group, an aliphatic group, a substituted aliphatic group, an aronatic
group, a substituted aromatic group, a benzyl group, a substituted benzyl
group, a EnﬁmalenﬁWc-hétéﬁo@?&i‘@PW@ﬂ@ ot-&3sibstitdibydnonar omati c
het erocyclic_group;_or R . apd, 7 iken_toget her
with the éilﬁg{“&x%ﬁlagéo?ﬁ(laggg}’g?%%ﬁﬁ% ,Q?géﬁqeéigg %t?t Bg gg;‘ﬁgrﬁﬁnéubsti tuted
non- ar omayl ¢denebpeypll tpapehetienogsyslic ring. Z is represented by the
follow ng structural formula: 19 J Ul 2002 -160_i wherein: X, is -CHz-,
- CHz- CHz-, - CHEbs titie@pgompoendiyas pEepa¥ed byyRRlEpYing. gpg- NR--
SO O~ 5 GHRaS0: o SeRhtpPss, k- S0 deing CHERYL iobhaeChi el

ethyl 2-bromopropionate.

1H-NMR (CDC1l,) &: 1.25(3H,t), 1.59(3H,d), 1.65-1.70(2H, m),
1.98-2.08(2H,m), 2.35-2.68(8H,m), 2.80(1H,brs), -
4.21(2H,q), 4.68(1H,q), 5.24(2H,brs), 6.07(1H,t),

10 6.68-6.79(2H,m), 6.88(1H,d), 7.22-7.44(SH,m), 7.56(1H,dd),
8.40(1H,dd) .

Example 178 - 1-[3-(7-(l1-Carboxyethyl)oxy-5,11-
dihydro[llbenzoxepino[2,3-blpyridin-5-ylidene)propyl] -4-
(4-chlorophenyl)piperidin-4-ol

15 The titled compound was prepared by following the
procedure of example 133, but replacing product of example

48 with product of example 1%5.

1H-NMR (DMSO-d,) &: 1.46(3H,d), 1.58-1.63(2H,m),

1.98-2.06(2H,m), 2.41-2.45(2H,m), 2.72-2.86(6H,m),
20 4.74(1H,q), 5.18(2H,brs), 6.11(1H,t), 6.73(2H,s),

6.84(1H,s), 7.36-7.47(5H,m), 7.73(1H,dd), 8.50(1H,dd).

MS m/z: 535 (M+1) - -

|
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I~ is -H an aliphatic group, a substituted aliphatic group, an q@qpﬁié?
group, a substituted aromatic group, a benzyl group or a substitute bg zyl
group; and Ring A and/or Ring B are independently substituted with a
substi tuentweed/emsed fromthe group consisting of -O (substi 9,3{i69hati
group), -O (aromatic group), -O (substituted aromatic group) an
-(O"(CHz)~ NHC(O O Rz; wherein: Rz is -H, an aliphatic group, a
substituted aliphatic group, an aromatic group, a substituted aronatic
group or a non-aromatic heterocycljjg group; a is zero or one; and t is an
integer fromzero to three. 68. The conpound of C aim 67 wherein Ring A or
Ring B has at | east tvv~ substituents. 69. The conpound of C aim 67 wherein

X, 1's -NRg: “NR(4: 5 X NR~15 1118iR )P BORS

~(CHz) s ?"ﬁ%fﬁf T?’cﬁﬁ)@%(%?%%%;op& g T iginpdEel

i ndependesttioxydaronyl ) ghal dbutpxypl ] besadbsepine €2, at bppmridigrDup, an
aronaﬂ(:éyxé%%ﬁﬁ.subs jtuted~=aropatic group or a non-aro-~tic heterocyclic
group; or -{_ BireP ?l?%ﬁiﬁﬁ?ogz? er with the nitrogen atomto which

they are bondefhe tifled!cdmpdORd-udd Hpepate OBy af OIBSWEndetes ocyclic
ring, and s is_an integer fromone to three. 70. The conpound of O aim 67
wher eiSn: REQ@edyEe of j exampid) £ Bl replacingupshyl uiedide Whslibstit ut ed

aromatic gr p.2gﬁﬁﬁﬂﬁgﬁgggggﬁggeggrg$§§ﬁggg.mherein Rz is an aromatic
(

(@]

group substitute
1H-NMR (CDC1,) &: 1.19(3H,t), 1.67-1.71(2H,m),

1.92-2.11(5H,m), 2.33-2.77(12H,m), 4.21(2H,q),
5.25(2H,bré), 6.05(1H,t), 6.47le,dd), 6.70(1H,d),

10 6.73(1H,d), 7.23-7.44(5H,m), 7.55(1H,dd), 8.44(1H,d4d).
Example 180 - 1-[3-(7-(l-Carboxy)cyclbutoxy-5,11-
dihydro[l]benzoxepino (2, 3-b]pyridin-5-ylidene)propyl] -4-
(4-chlorophenyl)piperidin-4-ol

The titled compound was prepared by following the

15 procedure of example 133, but replacing product of example
48 with product of example 179.
1H-NMR (DMSO—dQ d: 1.60-1.65T2H,m), 1.86-2.08(4H,mJ,
2.24-2.90(12H,m), 5.17(2H,brs), 6.05(1H,t), 6.50(1H,dd),
6.66(1H,d), 6.73(1H,d), 7.37-7.48(5H,m), 7.74(1H,dd),

~n 8.51(1H,dd).

MS m/z: 561 (M+1)

Example 181 - 1-([3-(7-Carbamoylmethyloxy-5,11-
dihydro[l]benzoxepino(2,3-blpyridin-5-ylidene)propyl]-4-
(4-chlorophenyl)piperidin-4-ol

25 The titled compound was prepared by following the
procedure of example 134, but replacing dimethylamine

hydrochloride with ammonium hydroxide. -



72. The conpound of O aim 71 wherein RZSS a 4-chl orophenyl group. 73. The
conpound of Claim72 wherein X, is -CHZ-S or -CHZ-CHzZ-. 74. The1%0@%&d
of Caim?72 wherein X, is -CH2-O . 75. A conmpound represent ed by 't'h
followi ng structural formula: Z _  ~ ~~.,C- N Mor physiologically
acceptabl e salt thereof, wherein: nis an integer fromone to four; Mis
>CR Rz or > NR2; R is -H, -OH, an aliphatic group, -O (aliphatic group),
-O (substituted aliphatic group), -SH -S-(aliphatic group),
-S-(substituted aliphatic group) OC(O) (aliphatic group),

-0 C(O-(substituted aliphatic group) -COOH, -CONR3R4 O -NR3R4; and Rz
is -OH, an acyl group, a substituted acyl group, -NRSR6, arraliphatic
group, a substituted aliphatic g7roup an aronmartic &roup, a substituted

ar orratljcﬁ'dﬂ%p(c%chénéyl 1gr5(§up & (@Fb it Jt-SB el I'Igyr'b‘up, a non-aromatic
h
S A e o vinai e R

het er oCy gr'oup; ereln 'y an acyl
group, & culmHtf esl. BTY1H gbpsD, ansaklahhrs¢,gsoup,saesubmtmbuted

al i phatl C. grou an omatl c a_substituyted-aromatic group, a benzyl
gr oup, %%b%t‘fﬂr en%y?ség% %B a foh? ZLFHW&FSC het erocyciic group or a
subgtltMg e,d/znon_.-,@@m:ai,c heterocyclic group; or R and R2, R3 and R4, or RS

and~. b.taken together with the atomto which they are bonded forma
substituted or unsubstituted non-aromatic car bocyclic or heterocyclic ring;

Z-1's T eRrEReNt el by_the f obf P Ognehy Pt ¥rgh 8" Y Ry nydro-77
methylaminocarbonylmethyloxy [l]lbenzoxepino[2,3-b]pyridin-5
-ylidene) propyllpiperidin-4-ol

The titled compound was prepared by following the
10 procedure of example 134, but replacing dimethylamine
hydrochloride with methylamine.
1H-NMR (CDCI1,) &: 1.67-1.72(2H,m), 1.99-2.10(2H,m),
2.36-2.70(9H,m), 2.89(3H,d), 4.45(2H,s), 5.28(2H,brs),
6.08(1H,t), 6.66(1H,brs), 6.73-6.84(3H,m}),
15 7.25-7.45(5H,m), 7.58(1H,dd), 8.47(1H,dd).
MS m/z: 534 (M+1)

I
|

Example 183 - 1-[3-(5,11-Dihydro-7-
methoxy [1]benzoxepino(2,3-blpyridin-5-ylidene) propyl]
-4- (4-hydroxyphenyl)piperidine.
20 i
The titrled compound was prepared by following the
procedure of example 45, step 3, but replacing -
- (4-chlorophenyl) -4-hydroxypiperidine with
4- (4-hydroxyphenyl)piperidine.
25 1H-NMR (CDCL3) 5 : 1.52-1.88(4H,ﬁ), 2.01(2H,dt), 2.28-
2.60(5H,m), 2.93(2H,m), 3.79(3H,s), 5.28(2H,brs),

by




- CO- NR~-

CB. /~~ 1 wherein: X, is -CHz-, -NR--CHi -, -CHZ-1VR~-, -NR--CO or
; R~-is a C 10-C20 aliphatic group, a substituted C 1-C20 g hatic
an aromatic group, a substituted aromatic group, a benzyl b JUE a

gr oup,

substituted benzyl group; and Ring A and Ring B are independently
substituted or unsubstituted. 76. The conpound of C aim 75 wherein Ring A
B has at |east two substituents. 77. The conpound of Caim75

Ring Aor Ring Bis substgt%%ed with -OH, a hal ogen, a substituted

or Ring
wher ei n

aliphatic group, =0 (aliphatic grt

-O (aromatic group), -O (substituted aromatic group), an electron

20D1 -163 t hd , - "(CHz O0"(CHz @)
(0O~ (O{ygswgge@géglvj\ge?%hﬁ “(éhi ')e‘?%c?'r%( ftq)*‘?drga% &.

1S

T -O(substituted aliphatic group),

19 Ju

-NRz" Rzz or

alkyllnlnézsgﬁgﬁ égjfonyl car boxam do, carboxylic al kyl ester, -CH=NH, -CN

Rzz are independently -H, an aliphatic group,

a

substi t utmed szph@ﬁlCMglbup an aromatic group, a substituted-aromatic
group or a non-aromatic heterocyclic group; or Rz ° and Rzz, taken together
with the nitrogen atomto which they are bonded, forma non-aromatic

het er ocyckk&mpl80igf LS1Z€50(9I10MBihpdebL7dS an integer fromzero to

t hr ee.

5

15

20

25

78. e conpound of Cla|n175 wher ei n
methoxy (1] benzoxepino [2,3-b]lpyridin-5-ylidene) propyl] -4-

(2-hydroxyphenylfpiperidine .

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (2-hydroxyphenyl)piperidine.
'H-NMR (CDC1l,) 6: 1.78-1.92(4H,m), 2.12-2.25(2H,m), 2.32-
2.70(4H,m), 2.80-2.97(1H,m), 3.01-3.15(2H,m), 3.77(3H,s},
3.78(1H,brs), 5.28(2H,brs), 6.03(1H,t), 6.74-6.86(4H,m),
7.05(1H,dd), 7.11(1iH,dd4), 7.23-7.28(2H,m), 7.56(1H,dd),
8.48(1H,dd), OH signal was not observed.
MS m/z: 443 (M+1) -
Example 185 - 4-(7-Chloro-1,2-benzisoxazol-3-yl)-1-[3-
(5,11-dihydro-7-methoxy[1]benzoxepino(2,3-b)pyridin-5-
ylidene)propyl]l piperidine

The titled compound was prepared by following the
procedure of example 45, step-3, but replacing —_
4—(4-chlorophenyl)-4-hydroxypiperidine with

- (7-chloro-1,2-benzisoxazol-3-yl) piperidine. This

piperidine was prepared by the same method described in J.

Med. Chem. 28:761-769% (1985).

)



X, 1s -NR~-CHz-, -CHz-N~, -NR~-CO-, or -CONR~-; Rc is -(CHz)S ,
-(CHz)5 C(O-NR3'"R3z or -(CHz) S NHC(O -O R30; R3, R3'" or R3z are QJULZG[}Z
i ndependently -H, an aliphatic group, a substituted aliphatic group, an
aromati ¢ gmauge/37esisubsti tuted aromati c group or a non-ar onmatpcgysedsresycl i c
group; of - R3' and R3z, taken together with the nitrogen atomto which
they are bonded, forma non-aromatic heterocyclic ring; and s is an integer
fromone to three. 79. The conmpound of Claim 75 wherein: nis tw;, Mis
>C(OH)Rz; and Rz is a substitutedias-unsubstituted aromatic group. 80. The
conpound of Claim 79 wherein Rz is an aromatic group substituted with
halogen 81. The conpound of C aim80 wherein R~is a 4-chlorophenyl group.

19 JU @11%11"?216(‘@3 ) b€ Pl £hebig N6 oL of é‘é‘?ﬁqgi Styfgg-the

manuf act ur e canent treatl ng a subject having a' di Sease associ at ed
with aber3 a4 ( 3EELﬁK)0ny3.€79'EZH,lB)tmI29 b et Iem@(:m,ethptssram on or

b | euk d d_ch Ki
ecept or SrAGEMT | G EHatht ot ) (hadlol | b & ASt uF 21T or mil a: Z

(C~---N M,sg)(z}phy)SI of ogd cat | ygccept abl e salt thereof, wherein: nis an
integer fromone to four. Mis >CR R2 or >NRZ;

5 Example 186 - 4-(7-Chloroindol-3-yl)-1-[3-(5,11-dihydro-7-
methoxy (1] benzoxepino (2, 3-blpyridin-5-
ylldene)propyl]nlperldlne )

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing

10 4-(4-chlorophenyl)-4-hydroxypiperidine with
4-(7-chloroindol-3-yl)piperidine. This piperidine was
prepared by the same method described in J. Med. Chem.
36:4006-4014 (1993) and following hydrogenation described
in Example 58, step 3.

15 1H-NMR(CDCL) d: 1.66-1.88(2H,m), 1.92-2.22(4H,m), 2.32-
2.63{4H,m), 2.78(1H,m), 2.97(2H,m), 3.79(3H,s),
5.29(2H,brs), 6.09(1H,t), 6.70-6.87(3H,m), 6.97-
7.07(2H,m), 7.12-7.30(2H,m), 7.52(1H,m), 7.59(1H,dd),
8.45(1H,brs), 8.50(1K,dd).

20 Example 187 - 4-Azido-4-(4-chlorophenyl)-1-[3-(5,11~-
dihydro—7:methoxy[l]benzoxepino[2,3-b]pyridin-5-
ylidene)propyl]lpiperidine ) -

The titled compound was prepared by following the
procedure-of example 45, step 3, but replacing

25 4-(4-chlorophenyl)-4-hydroxypiperidine with

4-azido-4- (4-chlorophenyl) piperidine.

i" “



R is -H -0OH an aliphatic group,
aliphatic group), -SH, -S-(aliphatic group),
.group), -OC(O-(aliphatic group), -OC(O-(substitut
-CN, - 1

substituted acyl group, -NRSR6, an aliphatic group,
group, an aromatic group, a substituted aromati ~grou
substituted benzyl group, a non-aromatic heterocycl
substituted non-aromati c heterocyghse group;
i ndependently -H, an acyl group, a substituted acyl
group, a substituted aliphatic group, an aromatic gr

ar omat | ¢ .0 . (SnBENZY. ALY ubSIdalpd Denzyl)

het er OcyC€l C gr up ot a substitut non-aronati ¢ het

-O (aliphatic group),
-S-(substituted ali

-CONR3R4 O -NR3R4; and R2 is -OH, an acyl

wher ei n:

-O (substituted
a
ed aliphaticpgrg%gwm
group, a

a substituted aliphatic
p, a benzyl group, a

C group or a

R3, R4, RS and R6 are
group, an-aliphatic
oup, a substituted

y 9r-P! a non-aromatic
er ocyc ic group; or R

-and R2, R 3an@&uRf) .03 RS @n]<NG tmaken 2mdridigr svidh(the )at and®- whi ch t hey

are bonded forma substituted or

unsubstituted non-aronatic carbocycllc or

het er ocyl-i66 (BEnd) 7 7i-2 Ordprids' &t & by t8iel WoidBwi iy 38 (Wbtddla for mul a:

.1 9J U 2 @5 i wherein: X, ts -S,--CH2-, -CHZ-CHZ-, -CHZ-S-,
s cHz- s Q‘%Z-% é&&l SN R ~ CH2- . - CH2- NR—, -SO CH2-. - CHZ- SO,
-S(0)z-CHZ-, -CHZ S(O)2-, -CHEGH, -NR=-CO- or -CO NR~-;

5 Example 188 - Methyl 1-[3-(5,11-dihydro-7-

methoxy [1] benzoxepino [2,3-b]pyridin-5-ylidene) propyl] -

4-phenylpiperidin-4-carboxylate

-

The titled compound was prepared by following the

procedure of example 45, step 3,

10 4-(4-chlorophenyl)-4-hydroxypiperidine with
4-phenylpiperidin-4-carboxylate.
o:

3.62(3H,s),

'H-NMR (CDC1,) 1.82-2.15(4H, m),

82 (2H,m), 3.68(3H,s),
.95(0.1H,t, E isomer), 6.05(0.9H,t,
.70(3H,m), 7.33-7.22(6H,m),
7.55(0.9H,d4d,
.48(0.9H, dd,

MS m/z: 485 (M+1)

2.
5

18

(o)

Z isomer),

8 Z isomer).

Example 189 - 1-({3-(5,11-Dihydro-7-
20

4-phenylpiperidin-4-carboxylic acid

2.28-2.60(6H, m),
5.26 (2H,

Z isomer),

but replacing

methyl

2.78-
brs),

6.82-

7.65(0.1H,dd, E isomer)},
8.39(0.1H, dd E isomer)

methoxy [1] benzoxepino[2,3-blpyridin-5-ylidene)propyl] -

The titled compound was prepared by followiné—the

procedure of example 133,
48 with product of example 188.
(CD,0OD) &:
3.16(2H,m), 3.37-3.25(2H,m),
S5.34 (2H, brs),

25 'H-NMR 2.16-2.23(2H,m),

6.24 (1H,t), 6.70-7.04(3H,m),

2.69-2.91(4H,m},
3.68-3.73(2H,m},
7.26-

but replacing product of example

3.00-
3.76(3H,s),

AT A TR T T




Rc is -H, an aliphatic group, a substituted aliphatic group, an aromatic
group, a substituted aromatic group, a benzyl group or a substit%ted b?ﬂfyl
group; and Ring A and/or Ring B are independently substituted wi tihg duL 20

substi t ueniysalwgdied fromthe group consisting of -O (subst ipbyh@dyghsdhatic
group), -O (aromatic group), -O(substituted aromatic group) and
-(O"(CH2)~ NHC(O O R2; wherein: RZis -H an aliphatic group, a
substituted aliphatic group, an aromatic group, a substituted aronatic
group or a non-aromatic heterocyclic group; s ais zero or one; and t is an
integer fromzero to three. 83. Thellu&e of C aim 82 wherein said chenokine
is MP-la or RANTES. 84. The use of Caim82 wherein said disease is
selected fromthe group consisting of arthritis, psoriasis, multiple

scl erosi s, 7t 8fe6Hi, an, of7 . ast-ragspghanmed ar.ganrsop4t(ilsisae, @r.g6t- ver sus host

di sease, ulcerative colitis, Cohn's disease, allergy, asthma, AlDS
associatedBeﬁ%éBhéHPW?s,BAFBSSrgpgpeanﬁ ul opapul ar skin eruption, AlDS

rel at ed inﬁgrﬁyggi@blRpggwonia, Al DS rel ated enteropathy, AIDS rel ated
peripartal hepatic inflammati on and AnS rel ated gl onernl onephritis. 85. The
use of Claim 82 wherein said disease is selected fromthe group consisting

of 19 ~uz Z -166ul cerati LLL.S ' s,di,sease. arthritis,
psoriasis,ﬂﬁﬁT§?B|éggcreﬁaé?éF%EP%§F8§E%%382§?%¥§? §6ﬁ§A%gd§60und

r epr esefit egihydibe 7t akkdoixpd 19 benebitepl nbdRrndl-&) pfrridimE6=---N M ; or
physi ol ogi cal l.y acceptabl e salt thereof, wherein: nis tw; Mis >CRR2; R
is -OH ReYi&dgnal prreropReRREr3diaGp: Z is represented by the fol | ow ng

structural for#ylLaiitried compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with

10 1-(2-chlorophenylsulfonyl)piperazine.

'H-NMR (CDCl,) &: 2.20-2.58(8H,m), 3.12-3.38(4H,m),
3.76(3H,s), 5.22(2H,brs), 6.03(1H,t), 6.64-6.90(3H,m),
7.23(1H,dd), 7.32-7.60(4H,m), 8.01(1H,dd), 8.48(1H,dd).
MS m/z: 526 (M+1)

15 Example 191 - 1-(3-Chlorophenylsulfonyl)-4-[3-(5,11-
Dihydro-7-methoxy[1]benzoxe£ino[2,3—b]pyridin—5:
ylidene)propyl]lpiperazine

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing

20 4-(4-chlorophenyl) -4-hydroxypiperidine with
1- (3-chlorophenylsulfonyl)piperazine. —_
'H-NMR (CDC1,) &: 2.20-2.60(8H,m), 2.82-3.12(4H,m),
3.76(3H,s), 5.18(2H,brs), 6.00(1H,t), 6.64—6.90(3H,m),
7.23(1H,dd), 7.42-7.78(SH,m), 8.48(1H,dd).

25 MS m/z: 526 (M+1)

l"‘



TOTRTTRNY T MMETETUT COA TNy Tam W meem

ACB; X~ _ -. wherein: R is -CHZ-O; and Ring Bis substituted WILd”l
_C(CH3) (OH)TH3. as - - f __  ~s ~u~ Zooz -167 87. Use of a chemokiH 2002
receptor antagoni st for the manufacture of a medi canent treating a subject

havi ng a di yasees7essoci ated with aberrant | eukocyte recruit ”??&ms?ﬁ?ﬁ%da”t
| eukocyte activation or aberrant |eukocyte recruitment and activatl on,
wherei n said chenokine receptor antagonist is represented by the foll ow ng
structural fornmula: Z (C~ N Mor physiologically acceptable salt thereof
wherein: nis an integer fromone t1@7f-our; Mis >CRR2 or >NR2; R is -H,
-OH, an aliphatic group, -O(aliphatic group), -O (substituted aliphatic
group), -SH, -S-(substituted aliphatic group), -OC(O - (aliphatic group),
-0 O - (spRehpiatesh al i phat ich s esenREsh st ey R 1phpd i cs grpup, a

substituted aliphatic group, an aromatic group, a substituted aronatic
group, a blénlzydrgrbup@tlspnswbbltbqr@ﬁ@éemcz32,grblmymdmr-%f omatic

h lig. j - ic h i , Z
repr esent i by iR SRR LM 4 27T AT g T o oY e ooy £ 0

The titled compound was prepared by following the
5 procedure of example 45, step 3, but replacing
4—(4—chlorophenyl)-4-hydroxyp§5eridine with
1- (4-chlorophenylsulfonyl)piperazine.
'H-NMR (CDCl,) &: 2.20-2.56(8H,m), 2.82-3.10(4H,m),
3.76(3H,si, 5.18(2H,brs), 5.9§(1H,t), 6.62-6.92(5H,m),
10 7.23(1H,d4d), 7.42-7.78(5H,m), 8.48(1H,dd).
MS m/z: 526 (M+1) -

Example 193 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
hydroxy [1]benzoxepino[2,3-blpyridin-5-ylidene)propyl] -
1,2,3,6-tetrahydropyridine

15 The titled compound was prepared by following the
procedure of example 44, step 2, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with - -
4-(4-chlorophenyl)-1,2,3,6-tetrahydropyridine.

'H-NMR (CDC1,) &: 2.37-2.72(8H,m), 3.07(2H,m),

20 5.25(2H,brs), 6.00(1H,m), 6.07(1H,t), 6.60-6.78(3H,m),
7.18-7.47(5H,m), 7.56(1H,dd), 8.50(1H,dd). OH signal was
not observed. -

—

MS m/z: 445 (M+1)

i""



/I\X i wherein: X is -CHZ-CHz-, -CHZ-S-, -CHZ-O, -CH2-NR~-, -CHZ-SO,
-CHZ-S(O 2-, -CH=CH or -CO NR~--; wherein: 19 J UL2002'168|~iaq9J[ﬂn
al i phatic group, a substituted aliphatic group, an aronatic group, 2007

substi t ut edverngsmssi C group, a benzyl group or a substituted W%/ gkgup,
and Ring A and Ring B are independently substituted or unsubsti A

The use of Claim87 wherein: Ring Aor Rng Bis substituted~ith
-(O"(CHz); COORzo, -(Ou (CHz)~ C(O-~z"Rzz or (Qu (CHz)i ~C(O O Rzo~
Rz, Rz' and Rzz ~.e independent!|y 18- an aliphatic group, a substituted
al i phatic group, an aromatic group, a substituted aromatic group or a
non-aromatic heterocyclic group; or Rz' and Rzz, taken together with the
ni trogen |mtampleo W4 ch 4 hey-chBobophenyl f oI fm &~ (BN br diRydro het er ocyclic

ring; ais zero or._one; and, t sa nt e fromO.to 3. 89._ The use of
Ol ai m 87 THASFALL Hleriléox?m? ?%-a g’dew}f&%} -(CHz) S

NHC( O) - Olep $, ést@@rém(@g@% yi{emd to 3; and - R3, R3' and R3z are
i ndependentTy -H, an al1phatic group, a substituted ali phatl C group, an

aromati ¢ groupfhe sihbedt corpowndnud  cpyepapedrby fohlavbnat tle het er ocyclic
grOUp%(Mbrocedure of example 45, step 3, but replacing

4- (4-~chlorophenyl) -4-hydroxypiperidine with
4-(4-chlorophenyl) -1,2,3,6-tetrahydropyridine.

'‘H-NMR (CDC1,) &: 2.37-2.72(8H,m), 3.06(2H,m), 3.78(3H,s),
5.27(2H,bf§), 5.99(1H,m), 6.10(1H,t), 6.72—6.90(£H,m),

10 7.20~7.44(5H,m), 7.60(1H,dd), 8.50(1H,dd).

MS m/z: 459 (M+1) -

Example 195 - 4-(7-Chloroindol-3-yl)-1-(3-
(5,11-dihydro-7-methoxy (1] benzoxepino(2,3-b]pyridin-5-
ylidene)propyll]l-1,2,3,6-tetrahydropyridine.

15 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing

- (4-chlorophenyl) -4 -hydroxypiperidine with N

4~ (7-chloroindol-3-yl)-1,2,3,6-tetrahydropyridine. This

piperidine was prepared by the same method described in J.
20 Med. Chem. 36:4006-4014 (1993).

'H-NMR (CDC1,) &: 2.37-2.76(8H,m), 3.14(2H,m), 3.78(3H,s),

5.29(2H,?;s), €.02-6.23(2H,m), 6.67-6.90(3H,m),

7.05(1H,dd), 7.12-7.33(3H,m),.7.60(1H,dd), 7.77 (1H,m),

8.50(1H,dd), 9.06(1H,br s).

I""



R3' and R3z, taken together with the nitrogen atomto which they are
bonded, forma non-aronmatic heterocyclic ring. 90. The use of CIaiFB%@éZWZ
wherein R is -Hor -OH 91. The use of Caim87 wherein: Mis >C(OH) RzZ;
and nis two. 92. The use of Caim91 wherein Rz is an aromatic or
substituted aromati ~group. ~ 9 JU 2002 -169 93. The use of Caim9l
wherein R2 is an aromatic group substituted with a hal ogen. 94. The use of
Claim91l wherein RZ is a 4-chl orophenyl group. 95. The use of C aim 87
wherein said manmal has a chronic_{pdl ammatory di sorder. 96. The use of
Claim 87 wherein said mammal has a di sease sel ected fromthe group
consisting of arthritis, psoriasis, nmultiple sclerosis, rejection of a

transplaq%g%wﬁigagggr_tggéH??rggg#;[ggqgg§1gﬁagygggggge, ul cerative

colitis, I Sease, allergy, asthnma, associ ated encephalitis,
Al DS r el atedrore (1 bpapgbrepskohi2eBub] ppridAhbS-rel ated interstitia

pneunoni a,_ AnS rel ated. enteropathy, AnS rela eriportal . hepatic
P e LA aSR PR Y} DPELER AFONERAPEHERR: MAPET -8 Bheraashal ' & ai m 87
wherein said mpaet i basdacdng8ass wekeptegdateamihecytewpngonaksti ng of

ul cerative colitis, Crohn's disease, arthritis, psoriasis, nultiple
scl er &si Preafe@uyy ahdenavhif. 498. StER 8f abvhe¥BRLAELIREcept or ant agoni st

for the npnufa dic eallhg.a subject having a disease
associatgg a%t%ﬂg%g?géﬁsypgu%ogg§£8¥g%§§%F%gﬁ F ggggrant | eukocyt e
activati of-ciilabespand [ eckeaybeurenr Li(BHENE 'apdpactidivae] on, —wherein said
chenoki ne receptor anta%gnist is represented by the foll ow ng structural

formul a: 1EZMEC-(FPFA or Phyisi6si-dgi7da 2y Moc dpt B le Hal3H tMHer eof , wher ei n:
2.26-2.73(8H,m), 4.99(2H,s), 5.22(2H,brs), 6.07 (1H,t),
10 6.63-6.70(2H,m), 6.76(1H,d), 7.06(1H,d), 7.19-7.32(3H,m),
7.60(1H,dd), 8.47(1H,dd), 8.63(1H,s).
MS m/z: 475 (M+1)

Example 197 - 5-Chloro-1'-({3-(5,11-dihydro-7-
(2-methoxyethyl)oxy (1] benzoxepino[2,3-b]pyridin-5-
15 vylidene)propyl]spiro({iscbenzofuran-1(3H),4'-piperidine]
The titled compound was prepared by following the
procedure of example 175, but replacing the product of
example 44 with the product of example 196.
1H-NMR (CDC1l,) 6: 1.69-1.74(2H,m), 1.83-1.94(2H,m),

20 2.31-2.76(8H,m), 3.45(3H,s), 3.72-3.75(2H,m),
4.08-4.11(2H,m), 5.00(2H,s), 5.28(2H,brs), 6.09(1H,t),
6.74-6.82S2H,m), 6.89(1H,d), 7.04(1H,d), 7.17-7.28(3H,m),
7.57(1H,dd), 8.49(1H,dd). . -

MS m/z: 531 (M+1)

£ ’ "|



nis an integer fromone to abouT four; Mis >CR RZ or >NRZ 19 uu~ zooz
-l~o R is -H -0OH, an aliphatic group, -O(aliphatic group), 19JUL2002
-O (substituted aliphatic group), -SH, -S-(substituted aliphatic group),
-0C(O) - (al iyphabafesproup), -OC(O - (substituted aliphatic gr cptq)msg%lk an
al i phatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a
non-aromati ¢ heterocyclic group or a substituted non-aromatic heterocyclic
group; Z is represented by the followng structural formula: \ \ ACB;
/'\ x, | wherein: X, is -CHZ-CH2-,-12@H2-S-, -CHZ O, -CHZ-NR--, -CH2-SO,
-CH2-S(0O 2-, -CH=CH or -CONR~-; wherein: R~ is an aliphatic group, a
substituted aliphatic group, an aromatic group, a substituted aronatic
group, a bExawpleridh -ors-al(subistoreplehionzid [ tup L addhRing-A- and/ or Ri ng

B i nd dent bsti.t ut .t h bst i t I d f th
consi st i ngBoPe SR ATEATs e L | PR TR DD T v ErRe R e broup) . o
- O (subst i {ui @&hay OFeE Y L] g pepid ands =410 " (CH2) ; NHC(O O Rz; wherein: R2 is

-H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted ar ofhg i el gkeipconpauRdivas deaparektly okgkloveingothe a is zero

58 whers: e pret i, of 'SRl {7 AN G B RRoIBE §EC\ O T
>C(OH) RZ; ensimpld 9133 WitlR0fi2e -drdduct of example 118.
1H-NMR (CDCl,) &: 1.65-1.70(2H,m), 1.99-2.09(3H,m),
2.32-2.694{8H,m), 2.17(3H,s), 5.35(2H,brs), 6.15(1H,t),
6.82(1H,d), 7.19(1H,dd), 7.28-7.46(6H,m), 7.58(1H,dd),
10 8.49(1H,dd).

Example 199 - 4-(4-Chlorophenyl})-1-[3-(5,11-dihydro-7-
(1,1-dimethyl-2-hydroxyethyl)oxy [1l]benzoxepino(2,3-
blpyridin-5-ylidene)propyllpiperidin-4-ol

To a solution of product of example 138 (500 mg) in

15 methanol (5 ml) was added sodium borohydride (330 mg),
and the mixture was heated to reflux for 1 hour. The
mixture was distilled off uﬁéer reduced pressure%—Water
and ethyl acetate were added to the residue, the organic
layer was separated and washed with saturated agueous

20 sodium chloride, and dried with magnesium sulfate. The
solvent was distilled off under reduced pressure, and the
residue was purified by silica gel chromatography eluting
with chloroform-methanol (10:1) to give the titled
compound (440 mg) .

25 1H-NMR (CDCl,) &: 1.26(6H,s), 1.66-1.70(2H,m),
1.79(1H.brs), 2.00-2.08(2H,m), 2.37-2.70(9H,m),
3.58(2H,s), 5.30(2H,brs), 6.05(1H,t), 6.75-6.84(2H,m),
6.91(1H,d), 7.26-7.44(5H,m), _7.58 (1K,dd), 8.49(1H,dd).

—



nis tw. 101. The use of Claim 100 wherein RZ is an aromatic or
substituted aromatic group. 102. The use of Caim 100 wherein RZ i s184nlL 2002
aromatic group substituted with a hal ogen. 103. The use of CaimlO00

wher ei n RZweogprésichl or ophenyl group. 104. The use of O ai mp8gudbeEBE said
manmmal has a chronic inflammtory disorder. 105. The use of C aim 98
wherein said manmal has a di sease sel ected fromthe group consisting of
arthritis, psoriasis, multiple sclerosis, rejection of a transplanted organ
or tissue, graft versus host disease, ulcerative colitis, Crohn's disease,
all ergy, asthma, A>DS associ ated eneaphalitis, A>DS rel ated nmacul opapul ar
skin eruption, AIDS related interstitial pneunonia, AIDS rel ated

ent er opat I;%% A} DS ge%gt%e peri portal hepatic inflammuation and A>DS rel ated
gl omerul o Hr %123 *1Mhe use of Cl aim 98 wherein said manmal has a

di sease selected fremthe group consisting of ulcerative colitis, Crohn's

di sease, arthritis, &sori asis, nmultiple sclerosis, allergy and asthma. 107.

A compoundE¥apr ks et @d- by (4 H ¥orarhemyl st¥ ubt uf sl L¥ vy @zo 27 0-~- N ' M or
physi ol ogi galdy bl ¢ f i.0; I integer fromone
to four; |"si >%%E%§Q%?bi>%ﬁgﬂé)§%§%ﬁx ,g%gnz%%%%gﬂ%’%r oup,

-O (al i phat) pygtaddim) s - y O denbigirdpit d ape pihdiin €4 gvbup), - SH,
-S-(substituted_ aliphatic. group), - O-f(aliphatic grou or. .1 9 JUL
2002 -%72 -0 (-3 s ‘ﬁ’c%ﬁe‘i‘ipéfq%%étr coér%’ﬁ%yﬁﬁ?z‘l?s?%‘ﬁg d9hhiRi ¢ group,
a substit Ut &elrBhy@RSE LS’ PHIAN] AN ABAEE @ P4, méc IBHRRd ditalk edmar omat i ¢
group, a benzyl group, a substituted benzyl group, a non-aromatic

het er ocyclPeopkéeipt o rahysdpeinran eP ol o ohfit § cihketal okiic| iandyrtdiep; Z is
represent qgi;?é’ufé]ewafxgl é@ﬂpgd Sétr L&chcyrﬁ aée*gé%@fe —£br AQO minutes.

Aqueous ammonium chloride solution and ethyl acetate were
10 added to the mixture, the organic layer was separated and
washed with saturated agqueous sodium chloride, and dried
with magnesium sulfate. The solvent was distilled off
under reduced pressure, and the residue was purified by
silica gel chromatography eluting with chloroform-methanol
15 (10:1) to give the titled compound (360 mg).
1H-NMR (CDC1,) &6: 1.34(6H,s), 1.58(1lH,brs),
1.66-1.71(2H,m), 1.99-2.10(3H,m), 2.25(1H,brs), >~
2.36-2.71(8H,m), 3.77(2H,s), 5.28(2H,brs), 6.09(1H,t),
6.74-6.86(3H,m), 7.24-7.44(5H,m), 7.57(1H,dd),
20 8.49(1H,dd).
MS m/z: 535 (M+1)
Example 234 - 1-[3-(5,11-Dihydro-7-
methoxy (1] benzoxepino[2,3-b]lpyridin-5-ylidine) propyl] -4-
(indol-3-yl) -piperidine
. 25 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with -

1""



wherein: ~1 X, is -CHZ-CHz-, -CHZ-S-, -CHZ-O, -CHZ-NIA-, -CH2-SO,
-CHZ-S(O 2-, -CH=CH or -CON~; R-is -H an aliphatic group, 16%&
substituted aliphatic group, an aromatic group, a substituted aro lt“l Z,MZ
group, a benzyl group or a substituted benzyl g~up; Ring A and/or Ring B
are independently substituted with a substituent selected fromthe group
consisting of -O (substituted aliphatic group), -O (aromatic group),

-O (substituted aromatic group) or -(O"(CH2)~ NHC(O O R2; wherein: R2 is
-H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group or a néR“aromati c het erocyclic group; a is zero
or one; and t is an integer fromzero to three: 108. A conpound
represengedq; he -Lal) l-@Wipes istiriect uiails f Rlide was Sared by ~ @ ~
Z002 -17% grlhgﬁ?/sigo%gg)]i %\gp{% aclce tabl e S%:%EH{ helrrgeof,asv\hﬂe\i;éel? n: dn ibg an

i nteger thenseme methodr demcrs iRy Br Meg;Chem| 36440063401 al i phatic

75" Supst PR RGSRH SRd AP bttt AR o B se >

-0 (O -6&sepssi.tuted aliphatic group); RZ-is an aliphatic group, a
substituted aliphatic group, an arorr~atic group, a substituted aromatic
grouf a'theWE(CREDIp,2 :a s @Fstli- 1A% E&H Fonzyd - YR 8 B Eham- ardid ¢

het er ocycl | oup or, S tiitute ); ar,0 i erocyclic group; Zis
repr esen?ezgﬁg&t H‘E'f 3I'%M32§“gt'r&c'%tﬁ]§h’fr%)r'ﬁ ‘a-:F8 {]ﬁ'}ﬂ(?) 'C/\ X, wherein: X

is -CHz- BR>8 (2HCHESSO 6Q105-(@8, NR5- ;6 R 0= 7 s A( 83 ,an)G207 ad3 phatic group, a
substituted C -C2a aliphatic group, an aromatic group, a substituted
aromat i c7 g7 8upH B befz P8 Grodysdr £ -AStHtMted benzyl graqup; and - Ring A

and Ring B are independently substituted or unsubstituted.

Example 235 - 1-[3-(5,11-Dihydro-7-

10 methoxy[1]lbenzoxepino(2,3-b]pyridin-5-ylidine)propyl]-4-
(indol-3-yl)-1,2,3,6-tetrahydropyridine.
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4-(4-chlorophenyl) -4-hydroxypiperidine with

15 4-(indol-3-yl)-1,2,3,6-tetrahydropyridine. This tetrahydropyridine
was prepared by the same methoc_l described in J. Med. Chem.
36:4006-4014 (1993). - -~
'H-NMR (cbcl,) &: 2.35-2.77(8H,m), 3.06-3.26(2H,m),
3.78(3H,s), 5.29(2H,brs), 6.05-6.22(2H,m), 6.70-

20 6.88(3H,m), 7.07-7.38(5H,m), 7.60(1H,dd), 7.87(1H,m),
8.42(1H,brs), 8.50(1H,m).
Example Zj; - 4-(4-Chlorophenyi5—1-[3-(5,11—dihydf;;7-(3-
(ethoxycarbonyl)propyloxy{l]lbenzoxipino[2,3-b]lpyridin-5-
vlidine) propyl]lpiperidine _

25 The titled compound was prepared by following the
procedure of example 153, but replacing ethyl bromoacetate
with ethy]_. 4-bromobutyrate. -

nl
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109. The use of Caim56 wherein X, is -CHZ-O. 110. The conmpound of Cl aim

67 wherein X, is -CH2-O. _ 111. The use of Caim 82 wherein X @Mﬁmo
19 JU 2002 -174 112. The use of Claim 87 wherein X, is -CHZ-O. . e

use of Cl awoo37édierein Xl is -CHz-O . 114. The conpound of pErais®/196s
wherein X, is -CHZ-O. .A&.A&3. A A .A%A A .A A AF9. AR A

yY. A Y. A . A= AN. A . A9. AS . Ae. A AY. A(, R A3y. AfY . A Ay. Al . A n9e. Au@ As. A
CANY LA A@. A% An, . AYF. A . A

.ACA CAYR A ATR A9. ASO. A" . AS& A3._A-A9R Ay. AL. Ayy. A5. A@ . Ay. A@ A

CAY.A9LA LA A, A9y A AL AY. AFLAG,Y L A9f. A, . A9F. AS, 2. A9L. Au. ASh. A, 1. A
| A .As@.AS. A[,9. A .y9. AFY . A@. A3. AS

'H-NMR (CDCL,) &: 1.26(3H,t), 1.56-1.85(4H,m), 2.01(2H,dt),
2.09(2H,quint), 2.30-2.60(7H,m), 2.93(2H,m), 3.98(2H,t),
4.15(2H,q), 5.28(2H,brs), 6.07(1H,t), 6.68-6.86(3H,m),
7.07-7.33(5H,m),7.58(1H,dd), 8.50(1H,dd).

5 MS m/z: 561(M+1)

Example 237 - 1-[3-(7-(3-Carboxypropyl)oxy-5,11-dihydro-

[11benzoxepino[2,3-blpyridin-5-ylidine)propyl] -4- (4~

chlorophenyl) -piperidine ) )

10 The titled compound was prepared by following the
procedure of example 133, but~replacing the product of

example 48 with the product of example 236.
'H-NMR (CD,0D) &: 1.92-2.20(6H,m), 2.48(2H,t), 2.70-
3.02(3H,m), 3.06-3.45(4H,m), 3.66(2H,m), 4.01(2H,t),

15 5.48(2H,brs), 6.36(1H,t), 6.85(2H,s), 7.00(1H,s), 7.20-
7.40(4H,m), 8.11(1H,dd), 8.64(1H,d), 8.81(1H,d). COOCH
signal was not observed.

MS m/z: 533 (M+1) - -

i*

Example 248 - 1'-(3-(5,11-Dihydro-7-
20 methoxy(l]lbenzoxepino([2,3-blpyridin-5-ylidine)propyl]-6-
methylspiro[4H-3,1-benzoxazine-4,4'-piperidine] -2 (1H) -one
The titled compound was prepared by following the
proceduré of example 45, stepf3, but replacing 4-(4-
chlorophenyl) -4-hydroxypiperidine with 6-methylspiro[4H-
25 3,1l-benzoxazine-4,4'-piperidin]-2(1H) -one.
'H-NMR (CDCl,) &: 1.99-2.06(2H,m), 2.29(3H,s), 2.32-
2.6%9(10H,m), 3.77(3H,s), 5.27(2H,brs), 6.08(1H,t), 6.69-
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LM/w w.mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca+ti@SKLVW *56 Y

}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal!'Y

) *zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] caV] caV] ca] ca]ca]c
aJcalca]ca]calcalcaljcalcalcaljcaljcaljcal HI u

What is claimed:

1. Use, for the manufacture of a medicament for treating a disease associated with
aberrant leukocyte recruitment, aberrant leukocyte activation or aberrant leukocyte
recruitment and activation, of a compound represented by the following structural

formula:

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >CR'R%;

R'is-H, -OH, an ‘aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group),

-C(0)O-( aliphatic group), -C(O)O-(substituted aliphatic group), -CN, -COOH,
-CO-NR’R* or -NR’R*; or R is a covalent bond between the ring atom at M and an
adjacent carbon atom in the ring which contains M;

_R?is -OH, an acyl group, a substituted acyl group, -NR’RS, an aliphatic
group, a substituted aliphatic group, an aromatic group, a substituted aromatic
group, a benzyl group, a substituted benzyl group, a non-aromatic heterocyclic
group or a substituted non-aromatic heterocyclic group; wherein:

R’, R%, R? and R are independently -H, an acyl group, a substituted acyl
group, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl groip, anon-

aromatic heterocyclic group or a substituted non-aromatic heterocycic group; or
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AG'LM[ A _bbbbbbyherei: YTkf a\ ] caU] ca] ca] caD| ] ca] ca] cal] ca] cal] ca] ca] ca] ca]cajc

gkﬂo?g]fsggg] Nga?g}ﬂoﬁg%g\%é g%@%ﬁ@%? %;ﬁﬁfégﬁm bﬁbﬁ a(‘?% :'i]nrc] g]nca] chalc
a]caU c a]c aUNR afl,-a\diig,-RRS, &d-CH, CCH,-SO0-, -S(0),-CH,-, -CH,-S(0),-, -CH=CH-,
-NR_-CO- or -CO-NR_~; wherein:
R, is -H, an aliphatic group,-a substituted aliphatic group, ;n_aromatic group,
a substituted aromatic group, a benzy! group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

2. The use of Claim 1 wherein Ring B is substituted with
-OH, halogen, -O-(aliphatic group), -O-(substituted aliphatic group);~O-(aromatic
group), -O-(substituted aromatic grou])), an electron withdrawing group,
-(0),-(CH,)-C(O)OR”, -(0),-(CH,)-OC(O)R¥, -(0),-(CH,)-C(0)-NR* R or
-(0),-(CH,)-NHC(0)O-R*; wherein:

R, R* or R* are independently -H, an aliphatic group, a substituted

aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or - -

R* and R?%, taken together wi—jh the nitrogen atom to which they are bonded,
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7. The use of Claim 4 wherein R' is -OH.

8. The use of Claim 4 wherein M is >C(OH)R? and n is two. -

9. The use of Claim 8 wherein R? is a substituted or unsubstituted aromatic group.
10. The use of Claim 8 wherein R? is an a;matic group substituted w1th halogen.
11. The use-of Claim 10 wherein R? is a 4-chlorophenyl group. -

12. The use of Claim 11 wherein X, is -CH,-O-.

13. The use of Claim 11 wherein X, is -CH,-S- or -CH,-CH,-.
14. A compound represented by the following structural formula:

77—

(CI_E)IF'_"N M > LR

or physiologically acceptable salt thereof, wherein:
n is an integer from one to four;
Mis >CR'R%

'R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -C¢O)O-(aliphatic
group), -C(O)O-(substituted aliphatic group), -CN, -COOH, -CO-NR’R* or -NRR*;
or R! is a covalent bond between the ring atom M and an adjacent carbon atom in
the ring which contains M; -

R?is -OH, an acyl group, a substituted acyl group, -NR’R®, é aliphatic
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group, a substituted aliphatic group, an aromatic group, a substituted aromatic
group, a benzyl group, a substituted benzyl group, a non-aromatic heterocyclic
group or a substituted non-aromatic heterocyclic group; wherein:

R3, R* R® and R® are independently -H, an acyl group, a substituted acyl
group, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-
aromatic heterocyclic group or a substituted non-aromatic heterocyclic group; or

R'and R?, R® and RY, or R® and R taken together with the atom to which
they are-bonded, form a substituted or-unsubstituted non-aromatic heterocyclic ring;

said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl
or aromatic sulfonyl; _

Z is represented by the following structural formula:

pd
X
p

|

wherein:

X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-, -O-CH,-, -CH,-O-,
-NR_-CH,-, -CH,-NR_-, -SO-CH,-, -CH,-S0O-, -S(0),-CH,-, -CH,-S(0),-, -CH=CH-,
-NR.-CO- or -CO-NR_- ; wherein:

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group,

a substituted aromatic group, a benzy! group or a substituted benzyl group; and
"Ring A and Ring B are independently substituted or unsubstitited.

15. The compound of Claim 14 wherein Ring B is substituted with -OH, halogen,
-O-(aliphatic group), -O-(substituted aliphatic group), -O-(aromatic:
group), -O-(substituted aromatic gropps, an electron withdrawing group,
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-(0),-(CH,)-C(O)OR?, -(0),~(CH,),-OC(O)R?, -(0),~(CH,),-C(O)-NR*R* or
-(0),-(CH,),-NHC(0)O-R?’; wherein:
R, R* or R are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or
R?' and R%, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring;
u is zero or one;
1 is an integer from zero to three; and -
said electron withdrawing group is alkylimino, alkylsulfonyl, carboxamido,

carboxylic alkyl ester, -CH=NH, -CN_or -NO,.

16. The compound of Claim 14 wherein
X, is -NR-CH,-, -CH,-NR_, -NR_-CO-, or -CO-NR_-;
R, is -(CH,),-COORY, -(CH,),-C(0)-NR*'R* or -(CH,),-NHC(0)-O-R*;
R*, R¥ or R* are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group); or - - -
R* and R*, taken together with the nitrogen atom to which they are bonded,

form a non-aromatic heterocyclic ring; and

s is an integer from one to three.

17. The compound of Claim 14 wherein Z is represented by the following structural
formula:
- w
R40
X
| A | ¢

P

N Z ™\ X;
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R
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R* is -OH, halogen, aliphatic group, substituted aliphatic group, -NR*R*’,
Q-(aliphatic group), Q-(substituted aliphatic group), -O-(aliphatic group),
-O-(substituted aliphatic group), -O-(aromatic group), -O-(substituted aromatic
group), an electron withdrawing group, -(0),-(CH,),-C(O)OR%,
-(0),~(CH,)-OC(O)R?, -(0),-(CH,)-C(0)-NR*R? or -(0),-(CH,)-NHC(0)O-R*;
R, R* or R% are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or - -
R? and R%, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring;.
Q is -NR*C(0)- or -NR*S(0),-;
R? and R” are independently -H, -OH, an aliphatic group or a substituted
aliphatic group;
u is zero or one;
t is an integer from zero to 3; and
said electron withdrawing groups is alkylimino, alkylsulfonyl, carboxamido,

carboxylic alkyl ester, -CH=NH, -CN or -NO,. -

18. The compound of Claim 17 wherein
X, is -NR_-CH,-, -CH,-NR, -NR_-CO-, or -CO-NR_-;
R, is -(CH,),-COOR?Y, -(CH,),-C(0)-NR*'R* or -(CH,),-NHC(0)-O-R*;
'R¥, R* or R* are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or :non-aromatic
heterocyclic group; or
“R*' and R¥, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring; and

s is an integer from one to 3.

N

19. The compound of Claim 17 wherein R® is -O-CH,.
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20. The compound of Claim 17 wherein R' is -OH.

21, The compound of Claim 17 wherein M is >C(OH)R? and n is two.

22, The compound of Claim 21 wherein R? is a substituted or unsubstituted aromatic
group. —_

23, The compound of Claim 21 wherein R? is an aromatic group substituted with
halogen- — .

24. The compound of Claim 23 wherein R? is a 4-chlorophenyl group.
25. The compound of Claim 24 wherein X, is -CH,-O-.
26. The compound of Claim 24 wherein X, is -CH,-S- or -CH,-CH,-.

27. Use of a compound of Claim 14 for the manufacture of a medicament for

antagonizing a chemokine receptor in a mammal in need thereof. ~ _—

28. A compound represented by the following structural formula:

——

(CH)—N M

or physiologically acceptable salt thereof, wherein:
n is two;
M is >CR'R%;
R'is -OH;

—~———

R? is a 4-chlorophenyl group;—
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wherein,
R*¥is -0-CH,-C(CH,),-OH; and
Xl iS 'CHz'O‘.
29. Use, for the manufacture of a medicament for treating a disease associated with
aberrant leukocyte recruitment, aberrant leukocyte activation or aberrant leukocyte

recruitment and activation, of a compound represented by the following structural

formula:

(CH)r—N M

*
|

or physiologically acceptable salt thereof, wherein:
n is two;
M is >CR'R%;
R'is-OH; _
R?is a 4-chlorophenyl group;
~Z is represented by the following structural formula:

V4
KD,
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or physiologically acceptable salt thereof, wherein:
n is two; —
M is >CR'R%; "
R!is -OH;
R? is a 4-chlorophenyl group;
Z is represented by the following structural formula:

wherein,
R*¥ is -COOH; and
Xl is 'CHz'O'.

3L Use, for the manufacture of a medicament for treating a disease associated with
aberrant leukocyte recruitment, aberrant leukocyte activation or aberrant leukocyte

recruitment and activation, of a compound represented by the folloviing structural

formula: - -
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or physiologically acceptable salt thereof, wherein:
n is two;
Mis >CR'R%
R'is -OH; _ .
R? is a 4-chlorophenyl group;

Z is represented by the following structural formula:

wherein,
R¥ is -COOH; and -
Xl iS 'CHz'O‘.

32. A compound represented by the following structural formula:
7=

_ CHr—N _ M ;

or physiologically acceptable salt thereof, wherein:
n is two;
M is >CR'R?%
R'is -OH;

—p——

|"

R? is a 4-chlorophenyl group; .~
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wherein, _
R¥ is -C(OH)CH,)CH;; and _
X] iS 'CHz'O'.

33.  Use, for the manufacture of a medicament for treating a disease associated with
aberrant leukocyte recruitment, aberrant leukocyte activation or aberrant leukocyte
recruitment and activation, of a compound represented by the following structural

formula:

(CH)r—N M

or physiologically acceptable salt thereof, wherein:
n is two;
M is >CR'R?
R'is -OH;
R? is a 4-chloropheny! group;
Z is represented by the following structural formula:

l"
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wherein,
R* is -C(OH)(CH,)CHj,; and
X, is -CH,-O-.

34.  Use of a compound for the manufacture of a medicament for treating a disease
associated with aberrant leukocyte recruitment, aberrant leukocyte activation or
aberrant leukocyte recruitment and action, said disease being selected from the group
consisting of arthritis, atherosclerosis, arteriosclerosis, ischemia/reperfusion injury,
diabetes mellitus, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease,
rejection of a transplanted organ or tissue, graft versus host disease, allergy, asthma,
AIDS associated encephalitis, AIDS related maculopapular skin eruption, AIDS
related interstitial pneumonia, AIDS related enteropathy, AIDS related periportal
hepatic inflammation and AIDS related glomerulonephritis, wherein said compound is

represented by the following structural formula:

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >CR'R%; -

R'is -H, -OH, an aliphatic groE: -O-(aliphatic group), -O-(SlIEStituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group),
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Il?osAf 8@(12)%10%%&%?%%% f’% ﬂ\egﬁéﬁﬁr RS M @100 ()- 6l @#10%&' ()-)!;
| 4"10% " & () - $Puj R®ik LGH@n 56408089 substituted acyl group, -NR’R®, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group,-a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; wherein:

R3, R%, R’ and R® are independently -H, an acyl group, a substituted acyl group,
an aliphatic group, a substituted aliphatic group, an aromatic group, - substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group; or

R!'and R%, R*and R, or R’ and RS taken to gether with the atom to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring;

said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl
or aromatic sulfonyl;

Z is represented by the structural formula:

wherein, _

X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-, -O-CH,-, -CH,-O-, -NR -CH,-,
-CH,-NR_-, -SO-CH,-, -CH,-SO-, -S(0),-CH,-, -CH,-5(0),-, -CH=CH-, -NR_-CO- or
-CO-NR_-; wherein: -

R. is -H, an aliphatic group, a sbstituted aliphatic group, an arematic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and Ring B are independently substituted or unsubstituted.
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wherein R is -OH, halogen, aliphatic group, substituted aliphatic group,
-NR*R*, Q-(aliphatic group), Q-(substituted aliphatic group), -O-(aliphatic group),
-O-(substituted aliphatic group), -O-(aromatic group), -O-(substituted aromatic
group), an electron withdrawing group, -(0),-(CH,)-C(O)OR?,
-(0),-(CH,)-OC(O)R?, -(0),-(CH,)-C(0)-NR*'R or -(0),-(CH,),-NHC(Q)O-R®;

R*, R*' or R® are independently -H, an aliphatic group, a substituted aliphatic
group, an aromatic group, a substituted aromatic group or a non-aromatic heterocyclic
group; or

R* and R%, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring;

Q is -NR*C(O)- or -NR¥§(0),-;

R* and R® are independently -H, -OH, an aliphatic group or a substituted

[ —

aliphatic group;

u is zero or one; and

t is an integer from zero to 3;

said electron withdrawing grou;—)_~ is alkylimino, alkylsulfonyl, carboxamido,
carboxylic alkyl ester, -CH=NH, -CN or -NO,;

X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,-O-CH,-, -CH,-0O-, -NR-CH,-,
-CH,-NR,-, -SO-CH,-, -CH,-S0-, -S(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR_-CO- or
-CO-NR,-; wherein:

R, is -H, an aliphatic group, a substituted aliphatic group, an afomatic group, a
substituted aromatic group, a benzyl gJTQﬁp or a substituted benzyl grcEIp.
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recruitment and activation, of a compound represented by the following structural

formula:

(CH)r—N M

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;™

M is >CR'R?;

R' is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group), -OC(O)-
(aliphatic group), -O-C(O)-(substituted aliphatic group), -C(O)O-( aliphatic group),
-C(0)O-(substituted aliphatic group), -CN, -COOH, -CO-NR’R* or -NR’R*,

R? is -OH, an acyl group, a substituted acyl group, -NR’R®, an aliphatic group,
a substitilted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; wherein:

R3, R, R’ and R® are independently -H, an acyl group, a substituted acyl group,
an aliphatic group, a substituted aliphatic group, an aromatic group, a substituted
aromatic-group, a benzyl group, a substituted benzyl group, a non-aramatic
heterocyclic group or a substituted non-aromatic heterocyclic group; or

R' and R% R® and R*, or R® and R® taken together with the atom to which they
are boncied, form a substituted or unsubstituted non-aromatic carbocyélic or
heterocyclic ring;

said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl

or aromatic sulfonyl; —

Z is represented by the structurz?l formula:
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R' and R R® and R*, or R’ and R® taken together with the atom to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring;
said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl
or aromatic sulfonyl; - S

Z is represented by the following structural formula:

wherein: -

X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH;-, -O-CH,-, -CH,O-,
-NR-CHy-, -CH,-NR,-, -SO-CH,-, -CH,-SO-, -S(0),-CH,-, -CH,-S(0),-,
-CH=CH-, -NR_-CO- or -CO-NR - ; wherein:
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9"10%) & () - suBstRiitt@%omatic group, a benzyl group, a substltuted benzyl group, a non-aromatic

heterocyclic group or a substituted non-aromatic heterocyclic group;

Z is represented by the following structural formula:

wherein:

X, is -CH,-CH,-, -CH,-S-, -CH,-O-, -CH,-NR_-, -CH,-SO-, -CH,-5(0),-,
-CH=CH- or -CO-NR_- ; wherein: — —

R, is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzy! group; and

Ring A and Ring B are independently substituted or unsubstituted.

40.  Use of a compound for the manufacture of a medicament for treating a disease
associated with aberrant leukocyte recruitment, aberrant leukocyte activation or
aberrant leukocyte recruitment and activation, said disease being selected from the

group consisting of arthritis, psoriasis, ;nultiple sclerosis, ulcerative cglitis, Crohn’s
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or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >CR'R% |

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -C(O)O-( aliphatic
group), -C(O)O-(substituted aliphatic group), -CN, -COOH, -CO-NR*R* or -NR’R*;

R?is -OH, an acyl group, a substituted acyl group, -NR’R?, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; wherein:

R?, R* R’ and R® are independently -H, an acyl group, a substituted acyl group,
an aliphatic group, a substituted aliphatE: group, an aromatic group, a substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aro-r;latic
heterocyclic group or a substituted non-aromatic heterocyclic group; or

R' and R%, R? and R?, or R® and R® taken together with the ator to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring;

said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliihatic sulfonyl

or aromatic sulfonyl; = z

Z is represented by the structural formula: -

.



10 !'9g&&10% & ()- S&&I10%B"f& ()- | &&109& ()-81=1L112V22|[:r Q01

, 0&10%$k& () - P, g&l0% " a& ()- Y ,0&10% & & ()- ,9&10% q&] & ()- #10%E) & () -
T10%E) & () -2/ 3@3HASYBES| [ -0106<6 bf! 109%6<6& ()- N !10%E) & () -
TI110%E) (& ()~ O110%#(#& ()- ,9&10%U9] & () - 10 JUL 2002
RE, g&10%&E) &&' () - &' 5(575<555J6bA0106<6 b U9- #10%&& () - 9- #10%t& ?) -

9- #10%#& () - 99- 1090&9& () - $109W&I& ()-106<6106<6J667+7d778|[: A0L106<6
Q' 40%R& ()-3 [1%0%& ()-3 31090&9& ()- 3YL0W&I& ()- |#109090& () -
31090&9¢& ()-889J999L: | [: A0106<6 uf 2s'-1864€& ()- uf2s'10%W & ()- 3@ &10%®
9& ()-y 3-y 1099&9& ()- ,#1090&9& ()- '90B & ()-3 L:::::::::vU410
@109%) & ()- 3-10%) & ()- 109%) & () FAHM 10%) & ()- 109$9109$9109%$9
33711090%$9&' ()-::B;,C D Y; Z [ ; pX<410 ' 109%X) & ()-,s' s'"10%) & () -,
$'109%X) & ()-,s" s"109%)& ()-, s"10%)|g ()-,[;mn;o0;;;;;sW410
S'10%) & ()-, S'109%) & ()-,s" saL0%K 3

o <2<3<xX@10 s' s'10%X) &

wherein: }

X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-, -O-CH,~, -CH,-O-, -NR -CH-,
-CH,-NR_-, -SO-CHj,-, -CH,-SO-, -S(0),-CH,-, -CH,-S(0),-, -CH=CH-,
-NR,-CO- or -CO-NR_-; wherein: -

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and Ring B are independently substituted or unsubstituted.

41.  The use of Claim 40 wherein said disease is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease, allergy,
asthma, AIDS associated encephalitis:AIDS related maculopapular skin eruption,
AIDS related interstitial pneumonia, AIDS related enteropathy, AIDS related
periportal hepatic inflammation and AIDS related glomerulonephritis;

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group) or -O-C(O)-(substituted aliphatic group); and

R? is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl grdup, a substituted benzyl group, a non-aromatic

heterocyclic group or a substituted non-aromatic heterocyclic group.
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42.
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Use, for the manufacture of a medicament for treating a disease associated with
aberrant leukocyte recruitment, aberrant leukocyte activation or aberrant leukocyte
recruitment and activation, of a compound represented by the following structural

formula:

Z_%Hz)n—— N/_:\

\_/ | :

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four; 7

M is >NR?%;

R?is -OH, an acyl group, a substituted acyl group, -NR°R®, a substituted
aliphatic group, an aromatic group, a substituted aromatic group, a benzyl group, a
substituted benzyl group, a non-aromatic heterocyclic group or a substituted non-
aromatic heterocyclic group; wherein:

R® and R® are independently -H, an acyl group, a substituted acyl group, an
aliphatic group, a substituted aliphatic group, an aromatic group, a substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group, or R® and R®
taken together with the atom to which they are bonded, form a substituted or
unsubstituted non-aromatic heterocyclic_ ring;

said acyl group is an aliphatic carbonyl, aromatic carbonyl, aliphatic sulfonyl

or aromatic sulfonyl;

Z is represented by the structural formula:
U

l"
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-CH,-NR-, -SO-CHZ-, -CH,-SO-, -§(0),-CH,-, -CH,-S(0),-, -CH=CH-,
-NR.-CO- or -CO-NR_-; wherein:
R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

43.  The use of Claim 42 wherein: — .
R? is a substituted aliphatic group, an aromatic group, a substituted aromatic
group, a benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group

or a substituted non-aromatic heterocyclic group.

44. A compound represented by the following structural formula:

(CH)e—N M

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >NR?;

R?is -OH, an acyl group, a substituted acyl group, -NR’R®, a substituted
aliphatic-group, an aromatic group, a substituted aromatic group, a benzyl group, a
substituted benzyl group, a non-aromatic heterocyclic group or a substituted non-
aromatic heterocyclic group; wherein: _

R and R® are independently -H, an acyl group, a substituted acyl group, an
aliphatic group, a substituted aliphatic group, an aromatic group, a substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted normaromatic heterocyclic group, 3r R®and R®
taken together with the atom to whlchthey are bonded, form a substituted or

unsubstituted non-aromatic heterocyclic ring;
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substituted aromatic group, a benzyl group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

46.  Use of a compound for the manufacture of a medicament for treating a disease
associated with aberrant leukocyte recruitment, aberrant leukocyte activation or -
aberrant leukocyte recruitment and activation, said disease being setected from the
group consisting of arthritis, atherosclerosis, arteriosclerosis, ischemia/reperfusion
injury, diabetes mellitus, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s
disease, rejection of a transplanted orgah or tissue, graft versus host disease, allergy,
asthma, AIDS associated encephalitis, AIDS related maculopapular skin eruption,
AIDS related interstitial pneumonia, AIDS related enteropathy, AIDS related
periportal hepatic inflammation and AIDS related glomerulonephritis, wherein said

compound is represented by the following structural formula:

T N

(CH)r—N M

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >NR?;

R?is -OH, an acyl group, a substituted acyl group, -NR’R®, a substituted
aliphatic group, an aromatic group, a substituted aromatic group, a benzyl group, a
substituted benzyl group, a non-aromatic heterocyclic group or a substituted non-
aromatic heterocyclic group; wherein:

R?® and R® are independently -H, an acyl group, a substituted acgyl group, an
aliphatic group, a substituted aliphatic_g;oup, an aromatic group, a substituted :
aromatic group, a benzyl group, a substituted benzyl group, a non-arofnatic

heterocyclic group or a substituted non-aromatic heterocyclic group, or R* and R®
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Ring A and Ring B are 1ndependently substituted or unsubstituted.

47.  The use of Claim 46 wherein said disease is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease, rejection of a
transplanted organ or tissue, graft versus host disease, allergy, asthma;-AIDS
associated encephalitis, AIDS related maculopapular skin eruption, AIDS related
interstitial pneumonia, AIDS related enteropathy, AIDS related periportal hepatic
inflammation and AIDS related glomerulonephritis.

48.  The use of Claim 46 wherein said disease is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, ticerative colitis, Crohn’s dlsea'se, allergy,
asthma, AIDS associated encephalitis,” AIDS related maculopapular skm eruption,
AIDS related interstitial pneumonia, AIDS related enteropathy, AIDS related
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(CH)yr—N M

or physiologically acceptable salt thereof, wherein:
n is an integer from one to four;
M is >NR?;
R? is an aliphatic group; -

*
!

Z is represented by the following structural formula:

wherein: -

X, is -CH,-, -CH,-CH,-, -CH,-S=, -S8-CH,-, -O-CH,-, -CH,-O-=NR-CH,-,
-CH,-NR,-, -SO-CH,-, -CH,-SO-, -S(@Sz-CHz-, -CH,-S(0),-, -CH=C£{-, -NR,-CO- or
-CO-NR_- ; wherein: i )



#10%49%& ()-° #10%5h& ()-° 10%E&& ()- H|[:-410E& "9) 10%E&& () - @

9) 10%dpé& ()-@9)10%&' ()-@"9)10% & ()-@9)10%9& ()-@

a9) 10% (& () - @ JKY_ebA410E& " s$3"10%R&8&' ()- sS3"10%KK& ()-° T 10{&&&' (Z) -
109R8&' ()- FoAMLO0%R2&& ()- 10E&LOE&eAK| [ : A10E& L% +10%2&U& () -  pBodUL 2002
+109R28&' ()- L% +10%JZU&' ()- s3"10% & ()-° s3"1098| 9B& () -

ks3"10%R8&' () - %<vU410 f10%' & ()- @10%' & ()- YY10%' & () -

, 810%" & () - 310U#ULOU#ULOU#U L% +10%#U&' ()- <J 1} [:vU410 $ *10% & ()-s
L $109%& () - a: $10%-&& ()- 8:$10%' & (J153: $109%&&' () - #10%' & ()-n| vU410
FY10% % & ()- y&10% % & ()- 10MLOMLOM $ *109%V&' ()-s .$ *10%"& ()-s

$ *10%8 & ()-s S| [ Rtk an\gﬁj:ﬁ%d giodp, (a)substitired #lipHatic gtdhﬂ)O% %o&ia(l): grdﬂiz(iﬂ% g
& ()- "l 10%%& )- . 10% % & L NA410105$105$105$ ( "1096%& (

"1098& ()- ( Subs e@ymr&ﬁile%wp(y enzyl g Ra sybstited henzylgroup; asiow & ()-

= @8 100 &M(S?Ef 1OWEnE o i S B o e RS b libaier. 112 -4207

, $10%4.&' () - , $10MR & () - ~bA410" E ff- 10%@ @& () -
50.  The use of Claim 49 wherein:
X, is -CH,~-CH,-, -CH,-S-, -CH;-O-, -CH,-NR -, -CH,-S0-, -CH,-S(0),-,
-CH=CH- or -CO-NR_- ; wherein:
R, is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

51. A compound represented by the following structural formula:

(CH)r—N M

€
!

or physiologically acceptable salt thereof, wherein:
n is an integer from one to four;
M is >NR?
R?is a C;-C,, alkyl, alkenyl or alkynyl group;
Z is represented by the following structural formula:

|"

wherein:
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52.  The compound of Claim 51 wherein:
X, is -CH,-CH,-, -CH,-S-, -CH,-O-, -CH,-NR -, -CH,-SO-, -CH,-S(0),-,
-CH=CH- or -CO-NR_,- ; wherein:
R, is an aliphatic group, a subétiguted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

53.  Use of a comound for the manufacture of a medicament for treating a disease
associated with aberrant leukocyte recruitment, aberrant leukocyte activation or
aberrant leukocyte recruitment and activation, said disease being selected from the
group consisting of arthritis, atherosclerosis, arteriosclerosis, ischemia/reperfusion
injury, diabetes mellitus, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s
disease, rejection of a transplanted organ or tissue, graft versus host disease, allergy,
asthma, AIDS associated encephalitis, AIDS related maculopapular skin eruption,
AIDS related interstitial pneumonia, AIDS related enteropathy, AIDS related
periportal hepatic inflammation and AIDS related glomerulonephritis, wherein said

compound is represented by the following structural formula:

Th N

(CH)r—N M

or physiologically acceptable salt there_aef', wherein:
n is an integer from one to four; -

M is >NR?;
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wherein:

X, is -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-, -O-CH,-, -CH,-O-, -NR -CH,-,
-CH,-NR_-, -SO-CHj,-, -CH,-SO-, -§(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR -CO- or
-CO-NR,- ; wherein:

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and Ring B are mdependently substituted or unsubstxfuted

54.  The use of Claim 53 wherein said disease is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease, rejection of a
transplanted organ or tissue, graft versus host disease, allergy, asthma, AIDS
associated encephalitis, AIDS related maculopapular skin eruption, AIDS related
interstitial pneumonia, AIDS related enferopathy, AIDS related periportal hepatic
inflammation and AIDS related glomerﬁlonephritis.

55.  The use of Claim 53 wherein said disease is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, ulcerative colitis, Crohn’s disease, allergy,
asthma, AIDS associated encephalitis, AIDS related maculopapular skin eruption,
AIDS related interstitial pneumonia, Al_]__)S related enteropathy, AIDS related
periportal hepatic inflammation and AIDS related glomerulonephritis;

X, is -CH,-CH,-, -CH,-S-, -CH,-0O-, -CH,-NR -, -CH,-SO-, -CH,-S(0),-,
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R'is -H, -OH, an allphatlc group, (aliphatic group), -O-(substituted

aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -CN, -COOH,
-CO-NR*R* or -NR’R*; and

R? is -OH, an acyl group, a substituted acyl group, -NR’RS, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; wherein:

R3, R, R’ and R® are independently -H, an acyl group, a substituted acyl group,
an aliphatic group, a substituted aliphatic group, an aromatic group, a substituted
aromatic.group, a benzyl group, a substiuted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group; or

R' and R, R? and R%, or R’ and R® taken together with the atom to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring;

Z is represented by the following structural formula

l"l
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—CH- -NR,-CO- or -CO-NR_-; wherein:

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a

substituted aromatic group, a benzyl group or a substituted benzyl group; and
Ring A and Ring B are independently substituted or unsubstituted.

57.  The use of Claim 56 wherein:

Ring A or Ring B is substituted with -OH, halogen, a substituted aliphatic
group, -O-(aliphatic group), -0-(subst;tuted aliphatic group), -O-(ar;m_atic group),
-O-(substituted aromatic group), an electron withdrawing group,
-(0),~(CH,),-COOR?, -(0),-(CH,),-C(O)-NR*'R? or -(0),-(CH,),-NHC(0)O-R%;
wherein

said electron withdrawing group is alkylimine, alkylsulfonyl,
carboxamido, carboxylic alkyl ester, -CH=NH, -CN or -NO,; -

R?%, R? and R* are independentiy -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or

R*' and R%, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring; -

u is zero or one; and - -

t is an integer from 0 to 3. =
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61.

62.

63.

64.

65.

66.

M is >C(OH)R?; and

n is two.
The use of Claim 60 wherein R? is an aromatic or substituted aromatic group.
The use of Claim 60 wherein R? is an-aromatic group substituted with halogen.
The use of Claim 62 wherein R? is a 4-chlorophenyl group.

The use of Claim 56 wherein said mammal has a chronic inflammatory disorder.

The use of Claim 56 wherein said mammal has a disease selected from the group
consisting of arthritis, psoriasis, multiple sclerosis, rejection of a transplanted organ or
tissue, graft versus host disease, ulcerative colitis, Crohn’s disease, allergy, asthma,
AIDS associated encephalitis, AIDS related maculopapular skin eruption, AIDS
related interstitial pneumonia, AIDS related enteropathy, AIDS related periportal
hepatic inflammation and AIDS relatei glomerulonephritis.

The use of Claim 56 wherein said manmal has a disease selected from the group

consisting of ulcerative colitis, Crohn’s disease, arthritis, psoriasis, multiple sclerosis,
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or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >CR'R? or >NR?;

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-( aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -CN, -COOH,
-CO-NR’R* or -NR*R%;

R? is -OH, an acyl group, a substituted acyl group, -NR’RS, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; =

R?, R% R’ and R® are independently -H, an acyl group, a substituted acyl
group, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group; or

R'and R?, R*and R*, or R® and R taken together with the atam to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring.

Z is represented by the following structural formula:

)
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wherein:

X, is -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-, -O-CH,-, -CH,-O-,
-NR.-CH,-, -CH,-NR_-, -SO-CH,-, -CH,-SO-, -S(0),-CH,-, -CH,-S(0),-,
-CH=CH-, -NR,-CO- or -CO-NR,-; -

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and/or Ring B are independently substituted with a substituent selected
from the group consisting of -O-(substituted aliphatic group),
-O-(aromatic group), -O-(substituted aromatic group) and
-(0),-(CH,)-NHC(0)O-R*; wherein:

R% is -H, an aliphatic group, a substituted aliphatic group, an aromatic group,
a substituted aromatic group or a non-aromatic heterocyclic group;

u is zero or one; and

t is an integer from zero to three.
68.  The compound of Claim 67 wherein Ring A or Ring B has at least twe-substituents.

69.  The compound of Claim 67 wherein

X, is -NR-CH,-, -CH,-NR, -NR -CO-, or -CO-NR_-;

R, is -(CH,),-COOR?, -(CH,),-C(0)-NR*'R* or -(CH,),-NHC(0)-O-R*,

R*, R* or R* are independently -H, an aliphatic group, a substituted aliphatic
group, an aromatic group, a substitutedaromatic group or a non-arongatic heterocyclic
group; or j )

R*' and R*, taken together with—the nitrogen atom to which th;y are bonded,
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71.  The compound of Claim 70 wherein R%is an aromatic group substituted with halogen.

72.  The compound of Claim 71 wherein R%is a 4-chlorophenyl group.
73.  The compound of Claim 72 wherein X, is -CH,-S- or -CH,-CH,-.
74.  The compound of Claim 72 wherein X, is -CH,-O-.

75. A compound represented by the following structural formula:

- P R—

yi—

(CH)r—N M

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;-

M is >CR'R? or >NR?;

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(0O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -COOH,
-CO-NR’R* or -NR’R*; and ~

———

", oMy

R?is -OH, an acyl group, a sulgst‘ituted acyl group, -NR°RS, arraliphatic group,

-

a substituted aliphatic group, an aromatic group, a substituted aromatic group, a

benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a



109E#& () - gF| [ A410# (109%R& ()- Y'109E#& ()-3 Y'10%& ()-3 910%E#& () -

3L10YE#& ()- y109E#& ()-FQ@ | [: A410# 3410%#&' ()- &210%H#&' () -

SOMLOYE#&E' () - &@ 109&#& ()- (10%E#& ()- (10%&' ()- Nt+| obU410 y&FI109E#& () -

10E#10E#10E# &<10%E#&' ()- &RIL10YE#& ()- &7 10%EH&' () -

8&5109E#&' ()-+1|[:bU4L10 LI0OYE#& ()-m 910%& ()- @ 910%8S& () - @ 1@@0}&}# ﬁ

109E#& () -G 109&#& ()-: | Fx|[:bU410 -10%E#& ()- +MLOYE#& ()- 9S&"'1 g

09S&" 10%E& ()- f - 10%& ()-F f - 109E#& ()-F vUAl0 &L0%#& ()- 10%#& ()

%0%#& ()- 10E#10E#10E# <9109E#& ()--B2510%*s& ()- @F|[:vU410
MO0%#& ()- @ @ 10%#& ()- 10%#& ()- 10%#& ()- 3 10%#& ()-3

10%-#& () - FT\AuBstuh&aQon@M&P@%&ré 116 #&bér):m 110%#& ()- . 10%& ()-
,10%#& () - eS&10%e~#e& ()-F vU410 10 /<# -9 10948 () - 10~#10~#10~#

=510%-#& () @10%-#3 B’ anéﬁmdegendemma{n wwoup,@ssyhﬂ%lmi&cxl)gromw& ()-

10%e: () s EOAD JrouR sibsien ORI g 5 ol e il o
- 10% #- & () 3a1: &t@éi bﬁ%@ a@xﬁs?ﬁdt&&%i&y(%m %-a-noh%&aﬁc)

,s! 109%#& ()-d:5C [ é - 10% # 10% #- &
10% #- & ()-2Z hetermhc &roup-or 26obstitwe worfmp[nabuhmrocycﬂw/sr&um,)or- 10% #- & () -

L &10% #- & 73 OL! 10% 0% W10 10

04 0UKH#&: ()()10 #- ]1%1 (f%) é 265/&#‘%1%? ‘“‘éﬁe&r&ﬁ iR to WhIdh théy -

| . 109%6#& () - - deébbhded bt a sYbSidited of ﬁnsubgt%ff%oﬁ-)a? mﬂtQ%aﬁ»cfc%/ clic dO%K#& ()- @
109 ()-Z @ 109K#& ()-Zcp, G [:vU410  P3109%& () - 3+100K#& ()- 3+10% & ()-

@L0%&' ()-F G@I@@ﬁcﬂ&h@g F e3109RuURS’ ()- FGPQRSagvU410 - 10%-#& () -

10%#8& ()- 10%#& () - %10%#8&}, é‘)n JI k#lOk#lOk# < 109k#& () - b]|[ vU410
“10%#& ()- s10%- S(T?Pfe ¢ folloyaag stmichural fomylae: ().

10%#& ()-1]2Z|[:vU410 -S310%-& ()-G " m1_0%~#& ()-- 110%-#& ()- 10%#& () -
F10%#& ()- 10%#& ()-vU410 109%H&" () - 8L09HE () - 10~#10~#10~#

=F10%-#& ()- ; 109%& ()- 0 9109%& ()- TVen|f:vU410 SL10%#& ()- : 109%#& () -

P  MLO%G®E ()- & 10964& ()- 109H& ()- 109%#& ()- i 0 [:vU410 &(s! 109%¢#E& () -
UA09HE () - m #1096H& ()- F"SLOWH& ()- L109%H& ()- 1098 ()- O | [: - 410X#
<MLOYH#&' () - SOLO%H& ()- 7109%H& ()- &BL0%HE ()- 94° ! 109%#& ()- *
109%&’ () - Y%obA410X# 3

wherein:

X, is -CH,-, -NR -CH,-, -CH,-NR_-, -NR -CO- or -CO-NR -;

R, is a C10-C20 aliphatic group, a substituted C1-C20 aliphatic group, an
aromatic group, a substituted aromatic group, a benzyl group or a sub:t_ituted benzyl
group; and

Ring A and Ring B are independently substituted or unsubstitited.

76.  The compound of Claim 75 wherein Ring A or Ring B has at least two substituents.

p——

77.  The compound of Claim 75 wherein R_hfg A or Ring B is substituted with -OH, a
halogen, a substituted aliphatic group, ZO-(aliphatic group), -O-(substituted aliphatic
group), -O-(aromatic group), -O-(substituted aromatic group), an electron
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-(0),- (CHz)t-NHC(O)O-R20 wherem

said electron withdrawing group is alkylimine, alkylsulfonyl, carboxamido,
carboxylic alkyl ester, -CH=NH, -CN or -NO,;

R, R? or R* are independently -H, an aliphatic group, a substituted aliphatic
group, an aromatic group, a substituted-aromatic group or a non-aromatic heterocyclic
group; or

R* and R, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring;— -

u is zero or one; and

t is an integer from zero to three..

78.  The compound of Claim 75 wherein

X, is -NR,-CH,-, -CH,-NR_, -NR _-CO-, or -CO-NR-;

R, is -(CH,)-COOR®, -(CH,),-C(O)-NR*R* or -(CH,),-NHC(0)-O-R*’,

R, R* or R* are independently -H, an aliphatic group, a substituted aliphatic
group, an aromatic group, a substituted aromatic group or a non-aromatic heterocyclic
group; or - -

R* and R*, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring; and

s is an integer from one to three.

79.  The compound of Claim 75 wherein:

nis two;
M is >C(OH)R?; and

R? is a substituted or unsubstituted aromatic group.

80.  The compound of Claim 79 wherein R? is an aromatic group substituted with halogen.

81.  The compound of Claim 80 wherein R_Li.s a 4-chlorophenyl group. -
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or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;,—

M is >CR'R? or >NR?;

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
-OC(O)-(aliphatic group), -O-C(O)-(substituted aliphatic group), -CN, -COOH,
-CO-NR’R? or -NR’R% and

R?is -OH, an acyl group, a substituted acyl group, -NRRS, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aromatic group, a
benzyl group, a substituted benzyl group, a non-aromatic heterocyclic group or a
substituted non-aromatic heterocyclic group; wherein:

R? R*, R’ and R® are independently -H, an acyl group, a substituted acyl group,
an aliphatic group, a substituted aliphatic group, an aromatic group, a substituted
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group; ;;

R! and R?, R® and R*, or R® and R® taken together with the atom to which they
are bonded, form a substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring;

Z is represented by the following structural formula:

vy
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-NR.-CH,-, -CH,-NR_-, -SO-CH,-, -CH,-SO-, -§(0),-CH,-, -CH,-S(0),~,
-CH=CH-, -NR_-CO- or -CO-NR,-; -
R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a

substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and/or Ring B are independently substituted with a substituent selected
from the group consisting of -O-(substituted aliphatic group), -O-(aromatic group),
-O-(substituted aromatic group) and -(0),-(CH,)-NHC(0)O-R?; wherein:

R_2° is -H, an aliphatic group, a substituted aliphatic group, an aromatic group,

a substituted aromatic group or a non-aromatic heterocyclic group;
u is zero or one; and

t is an integer from zero to three.

83. The use of Claim 82 wherein said chemokine is MIP-1a or RANTES.

84.  The use of Claim 82 wherein said diseas_e is selected from the group consisting of
arthritis, psoriasis, multiple sclerosis, rejection of a transplanted organ or tissue, graft
versus host disease, ulcerative colitis, Crohn’s disease, allergy, asthma, AIDS
associated encephalitis, AIDS related maculopapular skin eruption, AIDS related
interstitial pneumonia, AIDS related enteropathy, AIDS related periportal hepatic
inflammation and AIDS related glomerulonephritis. =

o M .My
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85.  The use of Claim 82 wherein said disease is selected from the group consisting of
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R'is -OH;
R? s a 4-chlorophenyl group;

Z is represented by the following structural formula:

wherein:
X, is -CH,-O-; and
Ring B is substituted with -C(CH,)(OH)CH,.
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M is >CR'R? or >NR?;
R!is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(substituted aliphatic group), -OC(O)-(aliphatic group),
-0-C(O)-(substituted aliphatic group);
R? is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group;

Z is represented by the structural formula:

—

n Moy

wherein: -
X, is -CH,-CH,-, -CH,-S-, -CH7O-, -CH,-NR_-, -CH,-SO-, -CH,-S(0),-,
-CH=CH- or -CO-NR_-; wherein:

-y
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Ring A or Ring B is substituted with -(0),-(CH,),-COOR?,
-(0),~(CH,),-C(0)-NR?R* or -(0),-(CH,),-NHC(0)O-R*;

R?, R* and R? are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or

R* and R%, taken together with the nitrogen atom to which they are bonded,
form a non-aromatic heterocyclic ring;

u is zero or one; and

t is an integer from O to 3.

89.  The use of Claim 87 wherein:

R, is -(CH,),-COOR™, -(CH,),-C(0)-NR*R* or -(CH,),-NHC(0)-O-R*,
s is an integer from 1 to 3; and - ~ -

R¥, R¥ and R* are independently -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group or a non-aromatic
heterocyclic group; or

R3' and R¥, taken together with the nitrogen atom to which they are bonded,

form a non-aromatic heterocyclic ring.

90.  The use of Claim 87 wherein R! is -H or -OH.

91. The use of Claim 87 wherein:
M is >C(OH)R?; and

n is two.

—-—

- —

92.  The use of Claim 91 wherein R? is an aromatic or substituted aromatic group.
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The use of Claim 91 wherein R? is an aromatic group substituted with a halogen.
The use of Claim 91 wherein R? is a 4-chlorophenyl group.

The use of Claim 87 wherein said mammal has a chronic inflammatory disorder.

The use of Claim 87 wherein said mammal has a disease selected from the group
consisting of arthritis, psoriasis, multiple sclerosis, rejection of a transplanted organ or
tissue, graft versus host disease, ulcerative colitis, Crohn’s disease, allergy, asthma,
AIDS associated encephalitis, AIDS related maculopapular skin eruption, AIDS
related interstitial pneumonia, AIDS related enteropathy, AIDS related periportal

hepatic inflammation and AIDS related glomerulonephritis.

The use of Claim 87 wherein said mammal has a disease selected from the group
consisting of ulcerative colitis, Crohn’s disease, arthritis, psoriasis, multiple sclerosis,

allergy and asthma.

Use of a chemokine receptor antagonist for the manufacture of a medicament treating
a subject having a disease associated with aberrant leukocyte recruitment, aberrant
leukocyte activation or aberrant leukocyte recruitment and activation, wherein said

chemokine receptor antagonist is represented by the following structural formula:

(CHB)r—N M

|"

or physiologically acceptable salt there_oi:, wherein:
n is an integer from one to about four; -

M is >CR'R? or >NR?;
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R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(substituted aliphatic group), -OC(O)-(aliphatic group),
-0-C(O)-(substituted aliphatic group); i

R?is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group;

Z is represented by the following structural formula;

U
X
| a | c :
PN X;
wherein:
Xl iS 'CHz'CHz', ‘CHz'S', 'CHz'O', ‘CHz'N-Rc‘, 'CHz'SO', 'CHz‘S(O)z",
-CH=CH- or -CO-NR _-; wherein: - - -

R, is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group; and

Ring A and/or Ring B are independently substituted with a substituent selected
from the group consisting of -O-(substituted aliphatic group), -O-(aromatic group),
-O-(substituted aromatic group) and -(O_)u-(CHz),-NHC(O)O-Rz"; wherein:

R™ is -H, an aliphatic group, a substituted aliphatic group, an a.r-omatic group,
a substituted aromatic group or a non-aromatic heterocyclic group;

u is zero or one; and

t is an integer from zero to about three.

The use of Claim 98 wherein R' is -H or -OH.

The use of Claim 98 wherein: = -

M is >C(OH)R?; and

o My
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n is two.
The use of Claim 100 wherein R? is an aromatic or substituted aromatic group.

The use of Claim 100 wherein R? is an aromatic group substituted with a halogen.

The use of Claim 100 wherein R? is a 4-chlorophenyl group.
The use of Claim 98 wherein said mammal has a chronic inflammatory disorder.

The use of Claim 98 wherein said mammal has a disease selected from the group
consisting of arthritis, psoriasis, multiplé sclerosis, rejection of a transplanted organ or
tissue, graft versus host disease, ulcerative colitis, Crohn’s disease, allergy, asthma,
AIDS associated encephalitis, AIDS related maculopapular skin eruption, AIDS
related interstitial pneumonia, AIDS related enteropathy, AIDS related periportal

hepatic inflammation and AIDS related glomerulonephritis.

The use 6f Claim 98 wherein said mammal has a disease selected fram-the group
consisting of ulcerative colitis, Crohn’s disease, arthritis, psoriasis, multiple sclerosis,

allergy and asthma.

A compound represented by the following structural formula:

T N

(CH)—N M

or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

—r—

M is >CR'R? or >NR?; - -

R' is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(substituted aliphatic group), -OC(O)-(aliphatic group) or

ok w oy
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-O-C(O)-(substituted aliphatic group);

R? is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group;

Z is represented by the following structural formula:

wherein:

X, is -CH,-CH,-, -CH,-S-, -CH,-O-, -CH,-NR_-, -CH,-SO-, -CH,-S(0),-,
-CH=CH- or -CO-NR-;

R, is -H, an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group;

Ring A and/or Ring B are independently substituted with a substituent selected
from the group consisting of -O-(substituted aliphatic group), -O-(aromatic group),
-O-(substituted aromatic group) or -(0),-(CH,)-NHC(0)O-R*; wherein:

R? is -H, an aliphatic group, a substituted aliphatic group, an aromatic group,
a substituted aromatic group or a non-aromatic heterocyclic group;

u is zero or one; and .

t is an integer from zero to three.

108. A compound represented by the following structural formula:

Z—=

(CH)r—N M—

Iy
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or physiologically acceptable salt thereof, wherein:

n is an integer from one to four;

M is >CR'R? or >NR%

R'is -H, -OH, an aliphatic group, -O-(aliphatic group), -O-(substituted
aliphatic group), -SH, -S-(substituted aliphatic group), -OC(O)-(aliphatic group) or
-O-C(0O)-(substituted aliphatic group);

R? is an aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
heterocyclic group or a substituted non-aromatic heterocyclic group;

Z is represented by the following structural formula:

y
!

wherein:

X, 1s -CH,-NR_-, -CH,-SO- or -CO-NR_-;

R, is a C(-C,, aliphatic group, a substituted C,-C,, aliphatic group, an
aromatic group, a substituted aromatic group, a benzyl group or a substituted benzyl
group; and — —

Ring A and Ring B are indepenciently substituted or unsubstituted.

The use of Claim 56 wherein X, is -CH,-O-.

The compound of Claim 67 wherein X, is -CH,-O-.

———

The use of Claim 82 wherein X, is -CI-i_—Z-O-.



18 JUL 2002

-174-
112. The use of Claim 87 wherein X, is -CH,-O-.

113.  The use of Claim 98 wherein X, is -CH,-O-. )

114. The compound of Claim 107 wherein X, is -CH,-O-.

¥



