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is divided into two main branches, designated as the C X-C chenoki nes
([err]-chenpkines), and the C C chenokines ([err]-chenokines), in which the
first two conserved cysteines 10 are separated by an'intervening resi due,

or adj acent ely (Baggiolini, M and Dahi nden,

Today, 15: 1276§§§ﬁ%%%94)). The C-X-C chenoki nes |nclude a nuﬁ%er o?ﬁpotent
chenpattractants and activators of neutrophils, such as 15 interleukin 8
(IL-8), PF4 and-neutrophil-activating peptide-2 (NAP-2). The C C chenoki nes
i ncl ude RANTES (Regul ated on Activation, Normal | Expressed and Secreted),
t he macrophage inflammatory proteins 1[err] and 1[err] (MP-1[err] and
MP-1[err]), eotaxin and human nonocyte chenotactic 20 proteins 1-3 (MCP-1,
MCP- 2, MCP-3), which have been characterized as chenpattractants and
activators of nonocytes or |ynphocytes but do not appear to be
chenpattractants for neutrophils. Chenokines, such as RANTES and

M P-1[err], have been inplicated in a wi de range of 25 human acute and
chronic inflammatory di seases including respiratory di seases, such as
asthma and al l ergic disorders. The chenokine receptors are nenbers of a
superfam |y of G protein-coupled receptors (GPCR) which share

CHEMOKINE RECEPTOR ANTAGONISTS
AND METHODS OF USE THEREFOR

RELATED APPLICATIONS
This application is a continuation-in-part of U.S.
5 Serial No. 09/148,823, filed September 4, 1998, which is a
continuation-in-part of U.S. Serial No. 09/010,320, filed
January 21, 1998, now abandoned, the entire teachings of

which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

10 Chemoattractant cytokines or chemckines are a family
of proinfiammatory mediators that promote recruitment and
activation of multiple lineages of leukocytes and

lymphoccytes. They can be released by many kinds of tissue



-3- structural features that reflect a conmon nechani sm of action of signa
transduction (Gerard, C. and Gerard, N P., Annu Rev. |Immunol., 12:775-808
(1994); Cerard, C. and Gerard, N. P., Curr. Opin. Inmunol., 6:140-145
(1994)). 5 CNOI8BIEH features include seven hydrophobi c dopeioseesizggni Ng

t he pl asma nenbrane, which are connected by hydrophilic extracellular and
Intracellular | oops. The majority of the primary sequence honol ogy occurs

i n the hydrophobic transnenbrane regions with the hydrophilic 10 regions
bei ng nore diverse. The first recéffor for the C C chenokines that was

cl oned and expressed binds the chenokines MP-1[err] and RANTES.

Accor di ngl this MP-1lerr]/ RANTES receptor was desi gpat ed, C- C chenoki ne
feceptor 14T GEEEFePPEIVIAGR, GoRE 1RORpE Ee1qene BF BRenchifer sl

72: 4|15- 425 (RO D, éﬂﬁlﬂlkmaﬁozretmaﬂ;atehﬁ\lglégé/dﬂ@ihﬁg Miyraﬁioﬂ%ﬁ; Gag, J.-1.
et al., J. . Med.,  177:1421-1427 , Three receptors have been.
characteri e Febi AL R rithanis jﬁ%ia\“ﬂg%’e%‘b'or?g’? Fge KFE® CCR3 nedi at es
bi ndi ng anshexi@talri2gdofo Cei® kirke srel AELA VLN hraMad)i Brrd@tRANTES, and MCP-3
fﬁgrﬁgrﬁgt%al ' %%fﬁlaﬁggfg/ggr}s:er%%% %ﬁgZegr%egsg ,G)QHic%C%gnl%I Qggufpieé? ki nes

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 chemokines
{B-chemokines), in which the first two conserved cysteines
10 are separated by an intervening residue, or adjacent
respectively (Baggiolini, M. and Dahinden, C. A.,
Immunology Today, 15:127-133 (1994)).
The C-X-C chemokines include a number of potent
chemoattractants and activators of neutrophils, such as
15 interleukin 8 (IL-8), PF4 and neutrophil-activating
peptide-2 (NAP-2). The C-C chemokines include RANTES
(Regulated on Activation, Normal T Expressed and
Secreted), the macrophage inflammatory proteins 1o and 1B
(MIP-1la and MIP-18), eotaxin and human monocyte chemotactic
20 proteins 1-3 (MCP-1, MCP-2, MCP-3), which have been
characterized as chemoattractants and activators of
monocytes or lymphocytes but do not appear to be
chemoattractants for neutrophils. Chemokines, such as
RANTES and MIP-1la, have been implicated in a wide range of
25 human acute and chronic inflammatory diseases including
regpiratory diseases, such as asthma and allergic
disorders.
The chemokine receptors are members of a superfamily

of G protein-coupled receptors (GPCR) which share



and MCP-1 (Power, et al., J. Biol. Chem, 270:19495 (1995)), and CCR5 bi nds
chenokines including MP-1[err], RANTES, and M P-1[err] (Samson, et al.

Bi ochem 35: 3362-3367 25 (1996)). RANTES is a chenotactic chenoki ne for a
variety of ceMOPF®L including nonocytes, eosinophils, andPGIEIREASS of
T-cells. The responses of these different cells may not all be nediated by
the sanme receptor, and it is possible that the receptors CCR1L, CCR4 and
CCR5 wi Il show -4- sone selectivigy in receptor distribution and
function between | eukocyte types, as has already been shown for CCR3
(Ponath et al.). In particular, the ability of RANTES to induce the
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destructive rat s s an 0 nonocytes. Many existing drugs
have been deeshasdedNasPantGuoni Spdnef Immunedeept ok4P flkS Hil8§4h! ¢ ani nes,

for exenng(acd%%erved features include seven hydrophobic domains

spanning the plasma membrane, which are connected.by
hydrophilic extracellular and intracellular loops. The
majority of the primary sequence homology occurs in the
hydrophobic transmembrane regions with the hydrophilic

10 regions being more diverse. The first receptor for the C-C
chemokines that was cloned and expressed binds the
chemokines MIP-la and RANTES. Accordingly, this
MIP-1c/RANTES receptor was designated C-C chemokine
receptor 1 (also referred to as CCR-1; Neote, K., et al.,

15 Cell, 72:415-425 (1993); Horuk, R. et al., WO 94/11504, May
26, 1994; Gaoc, J.-I. et al., J. Exp. Med., 177:1421-1427
(1993)). Three receptors have been characterized which
bind and/or signal in response to RANTES: CCR3 mediates
binding and signaling of chemokines including eotaxin,

20 RANTES, and MCP-3 (Ponath et al., J. Exp. Med., 183:2437
(1996)), CCR4 binds chemokines including RANTES, MIP-la,
and MCP-1 (Power, et al., J. Biol. Chem., 270:19495
(1995)), and CCR5 binds chemokines including MIP-1la,
RANTES, and MIP-1B (Samson, et al., Biochem. 35: 3362-3367

25 (1996)). RANTES is a chemotactic chemokine for a variety
of cell types, including monocytes, eosinophils, and a
subset of T-cells. The responses of these different cells
may not all be mediated by the same receptor, and it is
possible that the receptors CCR1, CCR4 and CCR5 will shcw



ant agoni sts of the dopam ne and hi stam ne receptors. No successf ul

ant agoni sts have yet been developed to the 15 receptors for the |arger
protei ns such as chenoki nes and C5a. Snall nol ecul e antagoni sts of the

i nteracti on WOWA! C- C chenoki ne receptors and their |igapcisussnesidi ng
RANTES and M P-1[err], would provide conpounds useful for inhibiting
harnful inflammtory processes "triggered" by receptor 20 |igand
interaction, as well as valuable tools for the investigation of
receptor-ligand interactions. SUMVERY OF THE I NVENTION It has now been
found that a class of small organic 25 nol ecul es are antagoni sts of
chenoki ne receptaor funcgtion and can inhibit | eukocyte activation and/or

recrui t menFOMRAFSIRCHIOHIEYt 1Bf TRFRRAAG F&SEELRPEIRT raftk (FRELSRa ol ecul e

whi ch can papiddd tdikdeipdi egp@él,d/acg At la!ﬁé&%ﬂ KerPhR, EBEECERENDKI nes,
i ncl udi ng C-C chenoki nes such as RANTES, -5- MP-1[err], MP-2, MCP-3
and MCP- 4 {BoRHedr it ddr-@ - ch&RoRIFeL FHEEpt BRe itk &y EAdF®r ot her

cel | typesindifcd HRNIWILLBE]. mI AN SEARGnES)¢dl aelrnld eSpamsgy nedi ated by

chenoki ne rechtOIS can be inhibited with these sma
5 population of ecirculating 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
10 monocytes.

‘ Many existing drugs have been developed as antagonists
of the receptors for biogenic amines, for example, as
antagonists of the dopamine and histamine receptors. No
successful antagonists have yet been developed to the

15 receptors for the larger proteins such as chemokines and
C5a. Small molecule antagonists of the interaction between
C~C chemokine receptors and their ligands, including RANTES
and MIP-la, would provide compounds useful for inhibiting
harmful inflammatory processes "triggered" by receptor

20 1ligand interaction, as well as valuable tools for the

investigation of receptor-ligand interactions.

SUMMARY OF THE INVENTION
It has now been found that a class of small organic
25 molecules are antagonists of chemokine receptor function
and can inhibit leukocyte 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,



5 organi c nol ecul es. Based on this discovery, a nethod of treating a
di sease associated with aberrant |eukocyte recruitnent and/or activation is
di scl osed as yel | M nmet hod of treating a disease nedi ated_by chenoki ne
receptor funcﬁYQﬁwséﬂe met hod conprises admnistering to a s aPI0NE5 § 1y
need an effective anount of a conmpound or small organic nol ecule which is
an ant agoni st of chenokine receptor function. Conpounds or snmall organic
nol ecul es whi ch have been identified as antagoni sts of chenoki ne receptor
function are discussed in detail her2rnbelow, and can be 15 wused for the
manuf acture of a medi canent for treating or for preventing a di sease
associated wth aberrant |eukocyte recruitnment and/ or a%h%%g%ion. The

S

i nventi on aM3B-i@t MER-3.0 MIRs3g8d YsBa? corpdtm e Ivge Hani ¢

mol ecul es f QLclgold & CRlUKYEResPRANESE HEhér Helgatgpassochated with 20
aberrant | eukocyte recruitnment and/qr activation. The invamtiqg al so

i ncl udes phacrsegueneal REAARRASS 7S EBHRIRT FeeRsss MeRdabrdne

conpounds Ol apBlnOF SoRi LS @G 88 WALEH] bay aviteetnedenkhbi®d herein as
ant agoni sts of chenoki ne function and a suitable pharnaceutlcgl 5 carrier.

The i nverlt | orgroichuplecnlams BRsever EBIPRARRONARYCh A BREBRILRRd to treat
an indivi dugl gatt foa, dy s saked With aherrant leakbegyee recruitment
and/ or activation and nﬁ%%%%%qéﬁfﬁiheir preparation,
recruitment and/or activation is disclosed as well as a
method of treating a disease mediated by chemokine receptor
function. The method comprises administering to a subject
10 in need an effective amount of a compound 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 and 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 chemokine function and a suitable pharmaceutical
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.



-6- BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a schematic show ng the
preparation of the conpounds represented by Structural Fornmula (l). Figure
2 is a schematic showing the preparation of the 5 conpounds represented by
Conpound (VIWOPI3Mslgure 3 is a schemati c showi ng t he preparcarusosorés t he
conpounds represented by Structural Forrmula (I) Figure 4 is a schematic
showi ng the preparation of the conpounds represented by Structural Formula
(I'), wherein Z 10 is represented by Structural Forrmula (I11) and wherein
Ring Aand/or Ring Bin Zis substigtuted with Rlerr]. Figure 5is a
schemati c show ng the preparation of the conpounds represented by
Structural Forrmula (1), wherein Z is represented by Structural Formula

(111) and gaiereip sk AT idy ARRSHECPRASES in Z is substituted with
(gter) el e e b e (e o) GO Rern,

-(Oferr] '&%ﬁh&k) Lgéf%sf-é}lgt;_lhgdqa? EL ehédurd %rﬁlﬁlgé-( 8¢ show the structures

of exenpl ary conpoun e pfesent 1 nvention. Figure 7 shows the
prepar ati on ofigywpoanﬁg a schematic showing the prepa;ation of the

5 compounds represented by Compound (VI-b).

Figure 3 is a schematic showing the preparation of the
compounds represented by Structural Formula (I)

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,) .-OC(0)R?*°,
- (0) 4~ (CH,) .-C (0) -NR*R** or - (O) - (CH,) .-NHC (0) O-R*".
' Figures 6A-6Z 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 DESCRIPTION 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.



represented by Structural Formula (1), where in Z is represented by
Structural Forrmulas (I11) and wherein RRng Aor RRng Bin Zis substituted
with Rlerr]. DETAILED DESCRI PTI ON OF THE | NVENTI ON 25 The present
“invention rel HO¥B¥S snal | nol ecul e conpounds. which are nDdLRCé"('gﬁ’g’o’&F“
chenoki ne receptor function. In a preferred enbodi nent, the small nol ecul e
conpounds are antagoni sts of chenoki ne receptor function. -7-

Accordi ngly, processes or cellular responses nediated by the binding of a
chenokine to a receptor can be inhibFted (reduced or prevented, in whole or
in part), including | eukocyte mgration, integrin activation, transient 5

I ncreases in the concentration of intracellular free calcium

(Ca[ err]][ eAckordhngby, (pronsasase/oFasel R1F grefRanaes: segiptad #Brs. The

i nvention f het t r&?ﬁ degf ot SR canNbeUdhRAgLPEQRNYI acti c
and therape&%%cgiﬁaﬁﬁgdgﬁéagggzo gngge%s%&%iSOC|éFEHEMAth aberr ant
| eukocyt e r deeditagnor apckentast.i vuat Wwbaleroneih ;axt )by iskéndiknges or

chenoki ne 1 §GeREALLURELEY od NGdidERInCaECN & 180, RPTREIEY:

5 increases in the concentration of intracellular free
calcium [Ca**];, and/or granule release of proinflammatory
mediators.

The invention further relates to a method of

treatment, including prophylactic and therapeutic

10 treatments, of a disease associated with aberrant leukocyte

' recruitment and/or activation or mediated by chemokines ox
chemokine receptor function, including chronic inflammatory
disorders characterized by the presence of RANTES, MIP-la,
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 aliograft
rejection, chronic allograft rejection), graft versus host
disease, as well as allergies and asthma. Other diseases
associated with aberrant leukocyte recruitment and/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



di sorders characterized by the presence of RANTES, MP-1[err], MCP-2, MCP-3
and/ or MCP-4 responsive T cells, nonocytes 15 and/or eosinophils, including
but not limted to diseases such as arthritis (e.g., rheumatoid arthritis),
at her oscl er oWOPIBHEL eri oscl erosi s, ischem a/reperfusion i npafuseoigbet es
mellitus (e.g., type 1 diabetes nellitus), psoriasis, nmultiple sclerosis,

I nfl ammat ory bowel diseases 20 such as ulcerative colitis and Crohn's

di sease, rejection of transplanted organs and tissues (i.e., acute
allograft rejection, chronic allog®Baft rejection), graft versus host

di sease, as well as allergies and asthma. O her diseases associated with
aberrant |eukocyte recruitnent and/or 25 activation which can be treated

(i ncl udi nPPIRSHPA: aBTPE relatieddndpratikizhonmimesds . dREBSosekrtRst ein are
I nf | anmat t PR IgpIRqde us (H'V)

i nfecti on%%t%l?%%ﬁﬁgs §§§%§%§%&§”€%§5 alitis, Al %% iheLg l[&gé(rr{\uécral opapul ar
skin - AN AP srlapedTiaresde Pﬁpbl-%HM aIThmeeﬁrbndacomeSel at ed
ent et opal NamsHli38=0ehal ed DRl ket BAPALLS del:ATERELEN.ANd AIDS el ated

gl omerul o nephritis. onpr |
5 effectlve amount of a compound (1 e., one or more

compounds) which inhibits chemokine 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 mochanism, 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 invention are the result of antagonism of CCR1

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 CCRl, as well as the specific

conditions recited above.



admnistering to the subject in need of treatnent an 5 effective anmount of
a conpound (i.e., one or nore conpounds) which inhibits chenokine receptor
function, inhibits the binding of a chenokine to | eukocytes and/or other

cel | types, and?&P™Hich inhibits |eukocyte migration to, anBFHPS®EIZGation
at, sites of inflanmmtion. 10 The invention further relates to nethods
of antagoni zing a chenoki ne receptor, such as CCRL, in a manmal conpri sing
adm nistering to the manmal a conpoupd as descri bed herein. According to

t he nmet hod, chenoki ne-nedi ated chenotaxis 15 and/or activation of
pro-inflammtory cells bearing receptors for chenokines can be inhibited.
As used herein, "pro-inflamatory _cells' inclyd is.not limted to

| eukocyt es, sincB Eﬂ%rﬁfﬁ‘%ﬁn}e@gépf‘ ?sa%%#ﬁg%l%x%r%e%%&rgalbﬁﬁﬂgt her cell types,
such as neureespesf Epidtiddn dls zepkeseRfed by Sthiuctumed Rezhiby (O e bound
by any particular theory or mechanism it is believed that conmpounds of the
i nvention are antagoni st s<of tthe chennﬁgﬁé"hgceptor CCR1, and that

t herapeutic benefits derived fr t he t hod\of the invention are the

result of antagonismof CCRL 25 Actilon. us, the nmethod and conpounds
of the invention can be used to treat a\nedifal condition involving cells
whi ch express CCRLl on their surface and Ich respond to

(L)

5 and physiologically acceptable salts thereof.

Z is a cycloalkyl or non-aromatic heterocyclic ring
group fused to one, two or ﬁore 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 spacer groups (L) can be employed for (CH,),.

M is >NR® or >CR'R?*. M is preferably >C(OH)R®.

is R' is -H, -OH, -N,, a halogen, an aliphatic group,
-0- (aliphatic group), -O-(substituted aliphatic group),
-SH, -S-(aliphdatic group), -S—(éubstituted aliphatic
group), -0C(0O)-(aliphatic group), -0-C(0)-(substituted
aliphatic group), -C(0)O-(aliphatic group),

20 -C(0)O- (substituted aliphatic group), -COOCH, -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.



signals transduced through CCR1, as well as the specific conditions recited
above. -9- In one enbodi nent, the antagonist of chenokine receptor
function is represented by Structural Fornmula (1): [err] 5 and

physi ol ogi caMOP9Z#Skpt abl e salts thereof. Z is a cycl oal kybcRussdeirsgr onat i c
het erocyclic ring group fused to one, two or nore aromatic rings, wherein
each ring in Z is independently substituted or unsubstituted. 10 nis
an integer, such as an integer fromone to.about four. Preferably, nis
one, two or three. Mdre preferably1®is twd. In alternative enbodi nents,
other aliphatic or aromatic spacer groups (L) can be enpl oyed for
(CHerr])[err]. Mis >NR[err] or >CRlerr]R[err]. Mis preferably

>C(OH) R err]. RE5is -H, R{Q¥H.rjpni ecyH graym, aNpubstituted|agdn grabal i phatic -

IS (Al i phatTery, a1 9b8ple, oty & shbHL et Abd HAEKRCdEtBboe: It ¢
group), - GrCE@emasabsaroup ech aubsitatiited raggnaticCoOPOp(akilpdzylc group),
group, a substituted benzyl group, a non-aromatic
5 heterocyclic group or a substituted non-aromatic
heterocyclic group. R? is preferably an aromatic group or
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 altermatively form a
substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring.
In embodiments where M is >CRR? 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 antagonist of
chemokine function can be representea by Structural Formula
(Ia).

(1a)

25 Z, n and R? are as described in Structural Formula (I).



20 -C(O O (substituted aliphatic group), -COOH, -CN, -CONRerr]Rerr],

-NR[errlRerr];

or

Rl err] can be a coval ent bond between the ring atomat M

and an adjacent carbon atomin the ring which contains M Rerr] is
preferably -HWS9937¢4t -10- Rlerr] is -H -OH an acyl gr RGI/US9/01266
group, -NR[err]Rerr], an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic group, a benzyl
group, a substituted benzyl group, a non-aromatic 5 heterocyclic group or a
substituted non-aromatic heterocycli¥tgroup. R2 is preferably an aromatic
group or a substituted aromatic group. Rlerr], Rerr], Rerr] and R err]
are independently -H, an acyl group, a substituted acyl grou , an aliphatic

substituted acyl

group, a substi ot ege1prefe iSLPAMBNE anZ ot % ati e Ficd

f, T&*8ubsti t ut ed

aromati c gr qulceth RERZH s HEP U0 %ﬁ%&&&iy&e&&ﬁ@e HoRAYR, FAs8@Nto ar omat i ¢

het erocyclic group or a subsStituted non-aromatic heterocyclic group. Rerr]
and R err], aRpéwn | sanen Rpereightomemperef avelegidery IXor®nFolBther with 15

the atomto

gfﬂi
. n -
unsubstituted n

5

10

15

20

25

QBohlEYc Mhée 1cC3angl t ety RlRanflle @ ybstituted or

on-aromati c carbocyclic or

represented by Structural Formula (II):

N

(1)

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

wor, ig referred to as “Ring C” and can be, for example, a

six, seven or eight membered non-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

by Structural Formula (II), the tricyclic ring system can:

be connected to the remainder of the molecule by a covalent

double bond between a carbon atom in Ring C and the carbon

atom which, as depicted in Structural Formula (I}, is

bonded to 2.

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

unsubstituted. Alternatively, Ring A and/or Ring B can



heterocyclic ring. In enbodinents where Mis >CRlerr]Rlerr] and R err] is a
coval ent bond between the carbon atom at M and an adj acent carbon 20 atom
in the ring which contains M the antagoni st of chenokine function can be
represent ed vioy9sdrésuct ural Fornula (la). [err] (la) 25 pcT/ussproazed R err]
are as described in Structural Fornmula (1). -11- In one preferred
enbodinent, Zis atricyclic ring system conprising tw carbocyclic
aromatic groups fused to a six, seven or eight nenbered cycl oal kyl group or
to a non-aromatic heterocyclic_riggﬁ_ln one exanple, Zis 5 represented by
Structural Fornmula (I11): [err] 10 e phenyl rings in Structural Fornula
(rr), labeled with an "A" and "B", are referred to herein as "Ring A" and

(00 5 AR U8 ord Wbl sl bl uerG and © ol erreo
as described hereinbelow. In one example, Ring A or Ring B
is substituted with - (0),- (CH,).-C(0O)OR?,

- {0) - (CH;) .-OC (O)R*®, =-(0),- (CH,).-C(0) -NR*R** or
5 -(0),-(CH,) .~-NHC(O)O-R*.

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.

Examples of suitable tricyclic ring systéms, Z, are
provided by Structural Formula (III):

20

Ve

| 4 | c

/\x1

(I11)



15 six, seven or eight nenbered non-aromatic carbocyclic ring (e.g., a

cycl oheptane or cycl ooctane ring) or a non- aromatic heterocyclic ring.
When Ring C iﬁwﬁwgﬁagaronatic het erocyclic ring, it can contain one or two
het er oat oms sUC Ritrogen, sulfur or oxygen. Wien Z is reBFHURMLE 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 between a carbon atom
in Rng C and the carbon atom which, as depicted in Structural Formula (1),
is bonded to Z. 25 Ring A and/ oF3 R ng Bin Structural Formula (I1) can
be unsubstituted Alternatively, Ring A and/or Ring B can -12- have one

or nore substit ts bl e ubs tue re as des ed herelnbelow
I'n one exanpl e, “RPHP AR %‘# %T % E}lfﬁfe%’ﬂﬂ]t? @%ﬁ
(CH[err])[e&k$m£ﬁ5¥ﬂFfbfr$&ructural Formula (11).

SEIRe et P T LRI ST

t is an integsey- os,uc-tmq J nicegenr f-r, orBReCK, 1,0 -alpugothree, and the
met hyl ene5 gr_osu(%);_(c(%ll—zl[_?r r_]jf]-er rc]), ’ca_nC}lIo_e s_ubstletutoe_d or -CO-NR.-.
Preferably X, is -CH,-O-, -CH,-CH,-, -CH,-5- , -NR_-CO- or
-CO-NR,~.
R. is hydrogen, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted aromatic
10 group, a benzyl group or a substituted benzyl group.
In one example, R, is - (CH,),-COOR?,
- (CH,) ,-C(0) -NR*'R*? or - (CH,),-NHC(0)-0-R*, wherein s is an
integer, such as an integer from one to about three;
‘R*, R and R*® are independently -H, an aliphatic
15 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, form a non-aromatic
heterocyclic ring. , _
20 Other examples of suitable tricyclic ring systems for
Z include benzodiazepiﬁes, benzooxazepines, benzooxazines,
phenothiazines and groups represented by the following

structural formulas:



or unsubstituted. 10 Rlerr], Rerr] or Rerr] are independently -H an
aliphatic group, a substituted aliphatic group, an aromatic group, a
substituted aromatic group or a non-aromatic heterocyclic group.

Al ternativelwoodl7estr]| and Rlerr], taken together w th the pottusegsdeésat omt o
whi ch they are bonded, can forma non- 15 aromatic heterocyclic ring. Ring
C optionally contains one or nore substituents, as descri bed hereinbel ow.
Exanpl es of suitable tricyclic ring systens, Z, are provided by Structural

Formula (I11): 20 [err}ia- -13- Ring Aand Ring Bin Structural
Formula (I11) are as described for Structural Formula (I1). Xerr] is -S-,
-CHerr]-, -CHerr]-CHerr]-, -CHerr]-S, -S-CHerr]-, -OCHerr]- ,
-CHerr]-O, -NR[err]-CHerr]-, -CHerr]-NRerr]-, -SOCHerr]-,

-CHerr]-SO, 5 -S(Oferr , AHeUAS(Oerr]-, -CH=CH,
-NR%err}-CO or -CO(N?Q%er aig 2[Cl-l[e]rr]-o,
-CHerr]-CHerr]-, -CHer eNA e ~Ner -CONR[err]-. Rerr] is

hydrogen, an aliphatic group, a substit ut ad

In another preferred embodiment, Z is a tricyclic ring
system comprising two aromatic groups fused to a seven or
eight membered cycloalkyl group or to a non-aromatic

5 heterocyclic ring, wherein at least one of the aromatic
groups is a heteroaryl group. In one example, Z is

represented by Structural Formula (IV) :

/‘
C u
X4

10 (IV)



al i phatic group, an aromatic group, a substituted aromatic 10 group, a
benzyl group or a substituted benzyl group. In one exanple, R err] is
-(CHerr])[err]- err], - (CHerr])[err]-C (O -NRerr]Rerr] or

-(CcH err])[erM2f )-O-Rlerr], wherein s is an integer, suPFI/H¥%4}66

I nteger fromone to about three; Rerr], Rerr] and Rerr] are

I ndependently -H, an aliphatic 15 group, a substituted aliphatic group, an
aromatic group, a substituted aromatic group or a non-aromatic heterocyclic
group. Alternatively, Rerr] and R &tP], taken together with the nitrogen
atomto which they are bonded, forma non-aromatic heterocyclic ring. 20

O her exanpl es of, suitable tricycljc, ring sy ms_far Z includ
benzodi azepi nes, Xh fodRaZEFPRE Fa%§r%'5§'&i(ﬁgg, c%%ﬁ%t%is&%sru?é’guﬁﬁa gr oups
represent ed &y dldstlikQveaghetétsdnialgdoupiul REéng B idBtheitilralln anot her

preferred enbodinent, Z is a tricyclic ring systemconprising two aromatic
groups fusedF YA GRNPFHE ?v‘?é?ﬁférté’&e e oﬁ?ﬁ%srgtd‘{}:&dogrﬂ?a&lc

non- ar onat i CgRol}e! &1.eCY Chi BetbhfGaryhef@iup 3 beaBbcprEl Pfarhe groagat i c
5 Suitable substituents are as described hereinbelow. In one

example, Ring A and/or Ring B is substituted with
- (0) ,- (CH,) .~C(0)OR*®, -(0),- (CH,).-OC(0)R*°,
- (0) .- {CH;) .~-C (0) -NR*R** or - (O),-(CH,).-NHC(0)0O-R* as
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. In 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):

(v)



groups is a heteroaryl group. In one exanple, Z is represented by
Structural Formula (1V): 10 (v
-15- Ring Ain Structural Formula (1V) can be a substituted or

unsubsti t ut O MWIGloaryl group. Ring-B in Structural Formecausmizesan be a
substituted or unsubstituted aromatic group, e.g., a heteroaryl group or
carbocyclic aryl group. 5 Suitable substituents are as descri bed

her ei nbel ow. I n one exanple, Ring A and/or Ring Bis substituted with -
(Oferr]- (CHerr])[err]-C(O OR erld, - (Oferr]- (CHerr])[err]-CC (O
Rerr], - (Oferr]- (CHerr])[err]-C (O -NR[err]R[err] or - (Oferr]-
(CH[err])[err] NHC (O O Rerr] as described above. EeoP(\:{]err], Rerr],
and Rlerr] ar&iag Be3kdiRkiag Bocappbeelind %%ﬁeﬁt&bfds@%?ﬂu PFe as

descri bed L@m\s%taeﬁtéarégctagsahﬁea%&ré |34 Jst e apet hesrfhodi ment of the
present invention Z is represented Structural Formula (LV), wherein R ng
Ais a pyriZ@dl grdup. :aa& REnys Bi¢%01’a"¥ﬁ>e<§1r aRaVEcIeF HetustdF@dmtic 15 group.
In this er%gqhqgn'gl% A and Ring B are independently substituted or

unsubstituted B isr& eferably a phenyl rouE X{err] and Rlerr]
can be &@s desdm|begreferred embodiment, Ring B in Structura

Formula (V) is substituted para to the carbon atom of Ring

B which is bonded to X, of Ring C, and Z is represented by

Structural Formula (VI):

e
R4
X
| a | c
N/\x1
(V1)
- 10 X, can be as described above in Structural Formula

(I1). Preferably X, is -CH,-0O-, -CH,-CH,~ or -CH,-S-.

R* ig a substituent as described hereinbelow.
Preferably R* is an aliphatic group, substituted aliphatic
group, -;O—(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 -O-CH,.

In another embodiment, the antagonist of chemokine

activity can be represented by Structural Formula (VII):



above for Structural Forrmula (I11). In another enbodi ment of the present
invention Zis 20 represented by Structural Formula (V): [err] -16- Ring
A and Ring B can be independently substituted or unsubstituted as descri bed
above in StrudYQfMd™Hornula (11), and X[err] can be as descr PEEHS2{E$E f or
Structural Formula (I11). 5 In a preferred enbodinent, Ring Bin
Structural Forrmula (V) is substituted para to the carbon atomof R ng B
which is bonded to Xerr] of Ring C, and Z is represented by Structural
Formula (VI): [err] 10 X[ err] eam-be as descri bed above in Structural
Formula (I1). Preferably Xerr] is -CHerr]-O, -CHerr]-CHerr]- or
-CHerr]-S-. R4A0 is a substituent as descri bed herei nbel ow. Preferably

Rlerr] is an aliphatic group, substituted m‘r'p‘hﬁtic group, -O(aliphatic
group) or -O (substituted aliphatic 15 grpgup). re preferably R err] is an
-Oalkyl, such as -O-CHerr], -Og&}g‘,m;]-HNerr], - Cerr]Herr] or
-Oderr]Herr].

P—

q

(VII)
and physiologically acceptable salts thereof.

n and M are as described in Structural Formula (I).

5 Z is as described herein, preferably as described in
Structural Formula (V) or (VI).

g is an integer, such as an integer from zero to about
three, and the ring cdntaining M can be substituted or
unsubstituted.

10 Thus, the antagonist of chemokine function can be
represent by, for example, Structural Formulas (VIIa)-~-

(VIId):

Z;‘%TQ Fﬁ‘%TCM

(VIIa) (VIIb)

15



I n anot her enbodi nent, the antagoni st of chenokine activity can be

represented by Structural Fornmula (VII): -17- [err] and physiologically
acceptable salts thereof. n and Mare as described in Structural Formula
(1). 5 - VOUEL described herein, preferably as descrieriussvo@ss uct ur al

Formula (V) or (VI). g is an integer, such as an integer fromzero to about
three, and the ring containing Mcan be substituted or unsubstituted. 10
Thus, the antagoni st of chenokine function can be represent by, for
exanple, Structural Fornulas (Vlilas- (VIId): [err] -18- [err] and
physi ol ogi cal ly acceptable salts thereof, wherein Z, n

R2
i i

(CHI
' =

(VIIc) o (VIId)
and physiologically acceptable salts thereof, wherein Z, 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 mixtures
15 thereof. Accordingly, in the structural formulas presented
herein, the symbol:

“ "

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:



and Mare as described in Structural Formula (VII), and the 5 ring which
contains Mis substituted or unsubstituted. Another enbodi nent of the
present invention includes novel conpounds enpl oyed in these nmethods. The
conpounds di scY@8¥H6Herei n can be obtai ned as E- and Z- conf i BCR/ESI90RE6

i somers. It is expressly pointed out 10 that the invention includes
conpounds of the E- configuration and the Z-configuration around the doubl e
bond connecting Ring C of Zto the remai nder of the nolecule, and a nethod
of treating a subject with conpoundsi®f the E-configuration, the )
Z-configuration, and m xtures 15 thereof. Accordingly, in the structural
formul as presented herein, the synbol: [err] is used to represent both the
E-configuration and the Z- 20 configuration. Preferably Ring A and the

al kyl ene chain bonded to Ring C\4re in the cis configuration. For exanple,
t he conpounds can have the configuration of: -19 - [err] It is
under st ood that one configuratioqc_qg have

It is understood that onme configuration can have

greater activity than anothexr. The desired configuration
5 can be determined by screening for activity, employing 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

15 determined by screening.

Also included in the present invention are
physiologically acceptable salts of the compounds
represented by Structural Formulas (I) through (VIId).
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 acid



greater activity than another. The desired configuration 5 can be

determ ned by screening for activity,
herein. Additionally,
di fferent swodPsresbners (e.g.,
poi nted out that the invention 10 includes all

enpl oyi ng the net hods descri bed
certain conpounds of the invention rmay be obtai ned as
di ast ereoners and enant i oNMPCEUSIN0U266 S

i someric forns and racemc

m xtures of the disclosed conpounds and a nethod of treating a subject with

both pure isonmers and m xtures thereof,
it is understood that one sterioi-sgmer

i ncludi ng racem ¢ m xtures.
may be nore active than another. The

Agai n,

desired i somer can be 15 determ ned by screening. Al so included in the
present invention are physiologically acceptable salts of the conpounds
repr esent @gdbyhst 1 iieé ur donfpoiufidsawi€h )a tduatieghaty| dnjoniSal tgxocup conpounds

cont ai ni ng_an am ne, or ot her basi.c_gro

20 b
RgSR CANEALR ] ANECEFFRNPR %‘?&Pr?osr &g‘;?’gl‘g%? 25 rac"s“t‘f'c ‘as hydr ogen

by reacti

i ne for exanpl e,

Cgloori dg, ti%ﬁd?.eaeacétﬁé,d®ex&h&bi:-ata0énﬂ et Niikeaci Saltperathl ori c aci d
-20- an e like. Co i '
compounds cogé)é)il%&%Sg \QA tcgrgo:gy%ce ra.nc rdy o% o énlrj rg‘cg_‘.rﬁuco

5

10

functional group can be prepared by reacting with a
suitable base, for example, a hydroxide base. Salts of
acidic functional groups contain a countercation such as
sodium, potassium, ammonium, calcium and the like.

As used herein, aliphatic groups include straight
chained, branched or cyclic C,-C,;, 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

20

25

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-
pyrrolyl, 3—pyrfolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidyl, 4-pyrimidyl, 5-pyrimidyl, 3-pyridazinyl, 4-
pyridazinyl, 3-pyrazolyl, 4-pyrazolyl, S-pyrazolyl,
2-pyrazinyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-
tetrazolyl, 2-oxazolyl, 4-oxazolyl and 5-oxazolyl. Where
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.



al so contain a counteranion such as chloride, brom de, iodide, acetate,
perchlorate and the like. Salts of conpounds containing a carboxylic acid
or ot her acidi tional group can be prepared by reacting with a

sui tabl e baseﬁﬁP§%&g§gnple, a hydroxi de base. Salts of acidi PETH§Y916¢a
groups contain a countercation such as sodi um potassium amonium cal cium
and the |like. As used herein, aliphatic groups include straight 10

chai ned, branched or cyclic Cferr]-CLerr] hydrocarbons which are conpletely
saturated or which contain one or mof&~units of unsaturation. For exanpl e,
suitabl e aliphatic groups include substituted or unsubstituted |inear,
branched or

Aromat ¢ or JEBRR TR (S 1WA e T T E RS Ly BUBETETE L bnonyl .
1-napht hyl , 2-bepidindenyl-antbeasyfurad/ - 3abiehzatyranghd hetreicd@iclic
aromaci o o Beleiganyl arovesoueh o Numdsgd Lo aderelth
20 pyrrol yl 2-Bemyodxaizadlyl?- pybeyimidailyldyk-qdinyligyl, 2 pyrimdyl,
LBy H B o sooB ST, SIS Iy SRR Y
S5-thiazol yl, 35isé8ida1zAl,Y lacridNRI Pl ¥iberkzidexaebll antn®- ehazilkd.. \Were
25 these riRggoagﬁéféggaj%i%%&neéggpéggpé(%gqt%% ggr&hﬁagéggé¥£ |

group”, as it is used herein, is a group in which one or

more carbocyclic aromatic rings and/or heteroaryl rings are

10 fused to a cycloalkyl or non-aromatic heterocyclic ring,
for example, benzocyclopentane, benzocyclohexane.

Non-aromatic heterocyclic rings are non-aromatic
carbocyclic rings which include one or more heteroatoms
such as nitrogen, oxygen or sulfur in the ring. The ring

15 can be five, six, seven or eight-membered and/or fused to
another ring, such as a cycloalkyl on aromatic ring.

Examples include 3-1lH-benzimidazol-2-one, 3-1-alkyl-
benzimidazol-2-one, 3-l-methyl-benzimidazol-2-one,
2-tetrahydrofuranyl, 3-tetrahydrofuranyl,

20 2-tetrahyrothiophenyl, 3-tetrahyrothiophenyl, 2-moxpholino,
3-morpholino, 4-morpholino,_z;thiomorpholino, _
3-thiomorpholino, 4-thiomorpholino, l-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, l-piperazinyl, 2-piperazinyl,
l-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,

25 4-thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1-
phthalimidyl, 1-3-alkyl-phthalimidyl, benzoxane,
benzopyrolidine, benzopiperidine, benzoxolane,

benzothiolane, benzothiane,



poi nt of attachment can be either of the two fused bonds. Aromatic groups
al so include fused polycyclic aromatic ring systens in which a carbocyclic
aromatic ring or heteroaryl ring is fused to one or nore other rings.

-21- Exanpl eWO0i9%8T6§te t et rahydronapht hyl, 2-benzothienyl, Behessmidseny! .

2- benzof uranyl, 3-benzofuranyl, 2-indolyl, 3-indolyl, 2-quinolinyl,

3-qui nolinyl, 2-benzothiazolyl, 2-benzooxazolyl, 2-benzim dazolyl,
2-quinolinyl, 3- 5 quinolinyl, 1-isoquinolinyl, 3-quinolinyl, 1-isoindolyl,
3-isoindolyl, acridinyl, 3-benzisagazolyl, and the like. Also included
within the scope of the term"aromatic group”, as it is used herein, is a
group in which one or nore carbocyclic aromatic rings and/or heteroaryl
rings are 10 fu § clgc ring, for
exanpl e, benzo etgrocyclic
rings are non- nor e

het er oat ons su h ring 15 can
be five, six, en ring, such as
a cycl oal kyl on aromati c ri,ng.

85

Suitable substituents on an aliphatic group, aromatic

/CN:

and

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?*5, -0S(0),NR*R?**, -sS(0),NR**R**, -SOH,

-S(0),NH,, guanidino, -(0),-(CH,).-C(0)OR?,

- (0) - (CH,} .-OC (O)R*, - (O} ,- (CH,) .~C(O) -NR*'R*,

- (0),- (CH,) ,-NHC (0) 0-R*®, -Q-H, -0-(aliphatic group),

10 -Q- (substituted aliphatic group), -Q-(aryl), -0-(aromatic
group), -Q-(substituted aromatic group),

-Q- (CH,) o~ {(substituted or unsubstituted aromatic group) (p
is an integer from 1-5), ~Q-(non-aromatic heterocyclic
group) or -Q-(CH,),- (non-aromatic 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(Q)-O-(aliphatic group), -NHC(O)-O-(aromatic

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



Exanpl es i nclude 3-1H benzi m dazol - 2-one, 3-1-al kyl - benzi m dazol - 2- one,
3-1- net hyl - benzi m dazol - 2- one, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 20
2-tetrahyrot hi ophenyl , 3-tetrahyrothi ophenyl, 2-norpholino, 3-norpholino,
4-nnrpho|ino,v§§ rphol i no, 3-thionorpholino, 4-thionor pHel/P$R3/01266
1-pyrrolidinyl, 2- pyrrolidinyl, 3-pyrrolidinyl, 1-piperazinyl,

2- pi perazinyl, 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
25 4-thiazolidinyl, diazolonyl, N-substituted diazolonyl, 1- phthalimdyl,
1- 3-al kyl -pht hal i m dyl, benzoxane, ®Ehzopyrolidine, benzopi peridine,
benzoxol ane, benzot hi ol ane, benzot hi ane, -22- [err] Suitable
substituents on an aliphatic group, aromatic group (carbocyclic and

het er oar yl ) wheoeiar 8ffatind h@tet@hgmltqgethgr(ﬂltbenbglngﬁxmgﬁnraﬂoude for

o+ oy & Ve Phed\pr iR, DA sy f B dlR o

-S(O [ err] NWetrerdoRyeil i, rlﬁﬁierr]H -S(Of[err]NH err], guanidino,
-(Oferr]- (CH[err])[err

(Glert])orr] Gt AretpToss (b & 8PP chges R EPFR err],

5 methylene group, -(CH,).-, can be substituted or
unsubstituted.
u is zero or omne.
Q is -0-, -8-, -8(0)-, -s8(0},-, -08(0),-, -C(0O)-,
-0c(0)-, -C(0)o-, -Cc(0)C(0)-0-, -0-C(0)C(0)-, ~-C(O)NH-,

10 -NHC(0O)-, -OC(O)NH-, -NHC(Q)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 hetérocyclic ring, benzyl
group or aromatic group can alsoc 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,
substituted benzyl group, aromatic group or substituted
aromatic group as a substituent. A substituted non-

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 heterocyeclic ring or



R

-(Oferr]-(CHerr])[err]-NH(OQ O Rerr], -QH -Q(aliphatic group), 10
-Q (substituted aliphatic group), -Q(aryl), -Q (aromatic group), -Q
(substituted aromatic group), -Q (CHerr])[err]-(substituted or

unsubstitut eMogeagesati c group) (p is an integer from 1-5), pcDusemerzesr omatic
het erocyclic group) or -Q(CHerr])[err]-(non-aromatic heterocyclic group).
15 Rlerr], R2[err] or Rerr] are independently -H, an aliphatic group,
a substituted aliphatic group, an aromatic group, a substituted aronatic
group, a non-aromatic heterocyclig group, -NHC(O-O (aliphatic group),
-NHC(0) -0- (aromatic group) or %ffC(O) O (non-aromati c heterocyclic group)
and -23- wherein Rlerr] and Rlerr], taken together with the nitrogen

atomto which the ebo a het erocyclic ring. t
is an int SGPPHFE ze]:r’%n ?ongblﬁ ?ﬁ%‘gfelggng 'h%hg it'lﬁyl ene group,
(Cl-l[err])s[xmrslt]ltuenan be substitut ed or unsubstltut ed. uis zero or one.

Q
13,0 S 3405y QA PLALE s SBheteac O, -0 0.

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 the molecule or compound is

indicated by the following symbol:

"S "
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 veterinary
treatment, e.g., domestic animals (e.g., dogs, cats, and
the like), 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 one or more processes mediated



10 -NHG(O)-, -OC(O NH, -NHC(O) O, -NHC(O-NH, -S(0)2NH, -NHS

(Oferr]-, -N (Rlerr]) -, -C (NR[err]) NHNH, -NHNHC (NR[err]) -, -NR[err]C
(O - or - q&@%é%z [err]-. Rlerr] is -H, an aliphatic grou a benz
group, an aryI or non-aronmatic heterocyclic group. 15 ﬂP@F and

Rlerr] are independently -H -OH an aliphatic group, a substituted

al i phatic 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
OXO0 group, epoxy group, non-aronatic heterocycllc ring, benzyl, roup

subst it ut ed vershel bapgipg af reANMLISp tEr 2 STRSEREIF S & PECgroup as a

SUbSt'tuent'Wi%h?%b%EEEHESdagégblégéd.%&Qﬁﬁ&bérb&ﬁ@rfgaﬁady%é” ng can al so
have =0 =S, or =N(aliphatic, aromatic or substituted aromatic group)

as a substltnﬁﬂnultmegﬂbgnﬁfere@FQﬂWﬁﬂ%ﬂﬁ -c, Exgmrles Rl Fugto pxocesses
substituted qgﬂmékpE@hkﬁcgﬁgeﬁfﬁigﬂﬂdh rijRge8tin acefvacidist ikridhedehenzyl

group can have Tore than
5 increases in the concentration of intracellular free

calcium [Ca*], and granule release of proinflammatory
mediators. Alternatively, an “effective amount” of a
compound is a quantity sufficient to achieve a desired
therapeutic and/or prophylactic effect, such as an amount
10 which results in the prevention 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 artisan 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 fxom about 1 mg per
day to about 100 mg per day. An antagonist of chemokine
receptor function can alsc be administered in combination
25 with one or more additional therapeutic agents, e.g.
theophylline, B-adrenergic bronchodilators,
corticosteroids, antihistamines, antiallergic agents,
immunosuppressive agents {(e.g., cyclosporin A, FK-506,

prednisone, methylprednisolone) and the like.



substituent. Acyl groups include substituted and unsubstituted aliphatic
carbonyl, aromatic carbonyl, aliphatic sulfonyl 5 and aromatic sul fonyl.
Sui tabl e el ectron mnthdramnng groups include, for exanple, alkylimnes,

al kyl sul f onyWWO9%2¥Bbxani do, carboxylic al kyl esters, -CH=NeCTRUSBI01268\ €11 ]
and hal ogens. In the structural fornulas depicted herein, the single 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 symBet in Structural 15 Formulas (11), (I11)
and (1V) indicates the double bond by which the central ring of the
tricyclic rlng systemis connected to the remainder of the nol ecul e
represent ed byl rqRepguEd Fé?n’i?ﬂ* fdmipiskergdpbycany isytigablers®s2a bird or

mammal, SughcBSdsh d(%o £ RRamBPE , CYh13NS AnbEagBuTdN, ”@usb@n@&?@ﬂsoi veterinary

treatrrent e.g., mestic anlmai (e.g., dogs, cat’s, and the e), farm
ani mal s (etgbleﬁﬁnM¥ byh@épentevnl asinya sksAELen. euﬂﬁnﬁm§erﬁke) and

| abor at of yo gl Sl el ol cahBde Ll e rdt RSO PL Oy atilhibN® 11 Ke). 25

An "effective amount™ of a compound is an a results in the
i nhi bi t Bonadminvigteatiomn: e sprbces % intgRpuegular, intravenous,.

subcutaneous, or intraperitoneal injection. The compound
can also be administered orally (e.g., dietary),
transdermally, topically, by inhalation (e.g.,
intrabronchial, intranasal, oral inhalation or intranasal
10 drops), or rectally, depending on the disease or condition
to be treated. Oral or parenteral administration are
preferred modes of administration.
The compound can be administered to the individual in
conjunction with an acceptable pharmaceutical or
15 physiological carrier as part of a pharmaceutical
composition for treatment of HIV infection, inflammatory
disease, or the other diseases discussed above.
Formulation of a compound to be 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 Publishing Company, Easton,
25 PA. Suitable carriers for parenteral administration
include, for example, sterile water, physiological saline,
bacteriostatic saline (saline containing about 0.9% mg/ml
benzyl alcohol), phosphate-buffered saline, Hank's

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



-25- by the binding of a chenmokine to a receptor in a subject with a

di sease associated with aberrant | eukocyte recruitnent and/or activation.
Exanpl es of such processes include | eukocyte mgration, integrin
activation, t%&’%@?ﬁl 5 increases in the concentration of i nP¢HEOOIR66
free calcium[Ca[err]][err] and granule rel ease of proinflammatory

nmedi ators. Alternatively, an "effective anmount” of a conpound is a quantity
sufficient to achieve a desired therapeutic and/ or prophylactic effect,
such as an amount 10 which results tA7the prevention of or a decrease in
the synptons associated with a di sease associated with aberrant |eukocyte
recrui t ment and/or _activation. The anpount of conpound adm nistered to the

i ndi vi dual VAT9RRERPIERANENCPRRCE N I SV ARt YRR TIRF RS ELE2ERY on 15

the charact gfdislties o2f ci/BeoldgiMiUalre Konagngenerate hgrlddy, age, sex,
body wei ght and tolerance to drugs. It wll also depend on the dg%ree, _
erm ne

severity anddypédContgrddadcRelgrse;iqf BiplepirshnAciive Rgeniss

appropri at e wogggendepaadi nggen. t hese and other factors. 20 Typically, an
ef fective anount’ of the conpound can range )
5 The activity of compounds of the present invention can

be assessed using suitable assays, such as receptor binding
assays and chemotaxis assays. For example, as described in
the Exemplification Section, small molecule antagonists of
RANTES and MIP-1ca binding have been identified utilizing

10 THP-1 cells which bind RANTES and chemotax in response to
RANTES and MIP-la as a model for leukocyte chemotaxis.
Specifically, a high through-put receptor binding assay,
which monitors 2?°I-RANTES and *?°I-MIP-1la binding to THP-1
cell membranes, was used to identify small molecule

15 antagonists which block binding of RANTES and MIP-lc.
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-la mediated HL-60, T-cell, .
peripheral blood mononuclear cell, and eosinophil
chemotactic response.

The compounds disclosed herein can be prepared

25 accordingly to the schemes shown in Figures 1 - 5 and 7.

The schemes are described in greater detaii below.
Figure 1 shows the preparation of compounds represented

by Structural Formula (I). L' is PPh,Cl, PPh,Br, PPh,I or
(Et0),P(0), L? is a suitable leaving group such as halogen,



fromabout 0.1 ng per day to about 100 ng per day for an adult. Preferably,
t he dosage ranges fromabout 1 ng per day to about 100 ng per day. An

ant agoni st of chenoki ne receptor function can also be adm nistered in

conbi nati on WBINI7684 one or nore additional therapeutic ag@PeraISIILs

t heophyl line, [err]-adrenergic bronchodilators, corticosteroids,

anti hi stam nes, antiallergic agents, inmunosuppressive agents (e.g.,
cyclosporin A, FK-506, prednisone, nethylprednisolone) and the |iKke.

-26- The compound can be adm ni st€exged by any suitable route, including, for
exanple, orally in capsul es, suspensions or tablets or by parenteral

adm ni stration. Parenteral adm nistration can include, for exanple,

syst eni ¢ p-adituenst salfamtesumesydaby, | Mtkenpus endaphenokxy aVRadiss 2

S o o eokabiel ProBBSELAEEy BLE6 0L a I OO PRl S0 00
i nhal ati ortHee ogheri sfmbbloncte als, defitnedasadve.oral inhal ation or intranasal
10,10S), o TSR Bhn P HIGY, £7 LIRS RLoROLS bl Do
5 out in a solvent such as ether, or tetrahydrofuran (THF) in
the presence of a base such as sodium hydride, n-butyl
lithium or lithium diisopropylamide (LDA) at 0°C up to the
reflux temperature for the solvent used for 5 minutes to
72 h. Compounds represented by Formula II in Figure 1 can
10 be prepared by methods disclosed in JP 61/152673, U.S.
Patent 5089496, WO 89/10369, WO 92/20681 and WO 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 methanol at room
. temperature up to the reflux temperature for the solvent
used for 5 minutes to 72 h. Alternatively, a compound of
 represented by Formula V in Figure 1 can be prepared
difectly from step 1 without isoclating 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 a leaving group by known 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



preferred nodes of adm nistration. The conpound can be adm nistered to the
i ndi vidual in conjunction with an acceptable pharmaceutical or 15
physi ol ogi cal _carrier as part of a pharmaceutical conposition for treatnent
of HIV infect M3?37H| anmat ory di sease, or the other di seasRCHNSIVIRER
above. Fornul ation of a conpound to be adm nistered will vary according to
the route of admnistration selected (e.g., 20 solution, emulsion,
capsule). Suitable carriers may contain inert ingredients which do not
interact with the conpound. Standar@3gharmaceutical fornul ation techniques
can be enpl oyed, such as those described in Rem ngton's Pharnaceuti cal

Sci ences, Mack Publishing Conpany, Easton, 25 PA._ Suitable_c rrlers for
parenteral KGHPﬂﬁst?%ﬁyknﬁqQRﬂtGdet°%B?n%xaﬁﬁﬂﬁ? hygdrofiran, S8y’

phySI ol 0gi cglimsehiEorhaslc | @Medt if ERLI PledaRld BF QOBhALNEHEH aout 0. 9%
ng/ m benzyl al conol ), phosphate-buffered saline, Hank's solutlon

R nger's- | apPsResHW gardanate oweﬁﬁéasmflaydrlde #nd @nEapaLy et | FFh

COMPOS| {1 ONgo( SHCLY RS 1 Mt £103618eOhe NP6 Adiiid A cRireCl! E4oMRE aN) are
known in the art Ba er,

5 reflux temperature for the solvent used for. 5 minutes to
72 h.

Figure 2 shows the preparation of compounds
represented by Compound (VI-b). In Step 1 of Figure 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 hydrcobromic acid,

15 Dbromotrimethylsilane or boron tribromide-methyl sulfide
complex in a solvent such as acetic acid, dichloromethane
or dichloroethane at room temperature up to the reflux
temperature 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 cyanoborchydride, sodium
acetoxyborohydride or sodium borohydride in a solvent such
as methanol, ethanol, tetrahydrofuran (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



al., "Controll ed Rel ease of Biological Active Agents", John WIley and Sons,
1986). 5 The activity of conpounds of the present invention can be
assessed using suitable assays, such as receptor binding assays and
chenot axi s WIS For exanpl e, as described in the ExenpPCTusetoizsn
Section, small nol ecul e antagoni sts of RANTES and M P-1[err] binding have
been identified utilizing 10 THP-1 cells which bind RANTES and chenptax in
response to RANTES and M P-1[.err] as a nodel for l'eukocyte chenotaxis.
Specifically, a high through-put rgeceptor binding assay, which nonitors
[err]I-RANTES and [err]I-MP-1[err] binding to THP-1 cell nenbranes, was
used to identify small nol ecule 15 antagoni sts which bl ock bi ndi ng of

RANTES and-ddrRséheed] by Gmmtidalofoihel 95 eS0T andevhepdin Ring 20 be
identified by virtue of their ab'Iit¥ t o_inhibit,the activation steps
triggered ad&lﬂrnaﬁﬁg Brin ZHehSRPREITEEeE e &pt-or IR FLAYES thenot axi s,

integrin atd Waky0ac 8o Ssautilon eadi Bé Ofar¥id®loudsen dheyleait al so be
identified by virtue of their abiILt¥ to blocﬁﬁgs ES and M P-1[err]
medi at ed MU0 asTagerpne pdistidr SERKE JSF MO aPC€ER*¥e and eosi nophi |

chenot agt i1 RRSRONE Bt r INEIESTRAHN(SHE) S6t asiRtk g1 Eopmenlade(nMmpar ed 25
accordingly to the schenes_ shown in Figures 1 - 5 and 7. The schenes are
descri bed ¥ tec@repenee #§ dagk such as potassium carbonate or

sodium hydride and a catalyst such as an alkali metal
iodide at room temperature up to the reflux temperature for
the solvent used for 5 minutes to 72 h.

10 Figure 5 is a schematic showing the preparation of
the compounds represented by Structural Formula (I),
wherein Z is represented by Structural Formulas (III) and
wherein Ring A and/or Ring B in Z is substituted with
- {0) .- (CH,) ,~COOR?*®, - (0O),- (CH,) .-OC(O)R*,

15 -(0),-(CH,) . -C(0) -NR**R*?* or - (0),- (CH,) .-NHC(0)0-R**. In
Figure 5, the hydrolysis reaction may be carried out in a
mixture of aqueous alkali metal hydroxide solution and a
solvent such as methanol, ethanol, tetrahydrofuran (THF) or
dioxane at room temperature up to the reflux temperature

20 for the solvent used for 5 mimites to 72 h. The acylation

' reaction can be carried out using dicyclohexylcarbodiimide
(DCC) or (1-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



Figure 1 shows the preparation of conpounds represented by Structural
Formula (I). L[err] is PPh[err]d, PPh[err]Br, PPh[err]l or (EtOQ[err]P(O,
L[err] is a suitable |eaving group such as hal ogen, - 28- t ol uene

sul fonate, meYPART6S1,) koxy, and phenoxy; Pg i.s a suitable pFﬁP@@P@W&“group
such as tetrahydropyranyl; and the other synbols are as defined above. In
Step 1 of Figure 1, a Wttig reaction is carried 5 out in a solvent such as
ether, or tetrahydrofuran (THF) in the presence of a base such as sodi um
hydride, n-butyl lithiumor lithium3ti+sopropylam de (LDA) at O[err]C up to
the reflux tenperature for the solvent used for 5 mnutes to 72 h.
Conmpounds represented by Fornmula Il in Figure 1 can 10 be prepared by

met hods di s&ép&tﬁbéﬁte&PbﬁlS&SﬁmawmmﬁaaenﬁIBDB%QB wha®e89/ ROBEOA WO

T e b 15, eGP fulsgner o,
W th an aci diddirithds @roupt s&uhhaﬁ&amigmnolr atrifboordmeiiarlsulifeonapet o t he
reflux tenperature for the solvegalaﬁlum or 1fﬂr“¥é§%€f%ﬁ7%ugh as
Alternatively, a deHge of 1 pLing
5 Stille coupling, Suzuki coupling, Heck reaction, or
carboxylation using carbon monoxide may be carried out
using a pailadium catalyst such as
tetrakis (triphenylphosphine)palladium,
bis(triphenylphosphine)paliadium chloride, and palladium
;0 acetate in a solvent such as tetrahydrofuran (THF), 1,4-
dioxane, toluene, dimethylformamide (DMF), or
dimethylsufoxide (DMSO) in the presence of additive (when
necessary) such as triphenylphosphine, 1,1'-
bis (diphenylphosphino) ferrocene, triethylamine, sodium
15 bicarbonate, 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 Formula (I},
wherein Z is represented by Structural Formulas (III) or
20 (IV), X is -CO-NR.- and R, is -(CH,),-COOR’, -(CH,),-C(0O)
-NR*R3*? or -(CH,),-NHC(0)-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 alkylated with
25 L3- (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.



represented by Formula V in Figure 1 can be prepared directly fromstep 1

W thout isolating an internmediate. 20 The reaction m xture obtai ned after
the work up of the reaction described in step 1 can be dissolved in the

sol vent and WO288%8 with the acid. In Step 3 of Figure 1, pduddvdiagey 9roup
can be converted to a | eaving group by known net hods. Conpounds 25
represented by Fornula VI in Figure 1 can be prepared by nethods discl osed
inJ. Med. Chem, 1992 (35) 2074-2084 and JP 61/152673. In Step 4 of Figure
1, an alkylation reaction is carri-8d-out in a solvent such as acetone,

met hyl et hyl -29- ketone, ethyl acetate, toluene, tetrahydrofuran (THF)
or dinethylformam de (DVF) in the presence of a base such as potassium
carbonat e or sodilironghr Figurer la v&t angds? sheh the mrephkatiommfal | odi de

at room teggﬁé%yﬁgse i‘l’lpwh%%hg#g sef ldkg tBegQgr?ﬁé{{ ;ﬂ(r?gtshe sol vent used for

5 mnutes to Figure t he preparatioit o nmpounds repr esent ed
by Conpoungnglegdys compSusgs Iwbth fieigneazylagroups for Rings A and

B can be prepared by using starting materials with
5 heterocaryl groups in the corresponding positions. These
starting materials can be prepared according to methods
disclosed in JP 61/152673, U.S. Patent 5089496, WO
89/10369, WO 92/20681 and WO 93/02081.
The invention is illustrated by the following

10 examples which are not intended to be limiting in any way.

EXEMPLIFICATION
Example 1 - 4-(4-Chlorophenyl)-1-([3-(10,11-dihydro-5H-
dibenzola,d) cycloheptene-5-ylidene)propyl] piperidin-4-ol
To a solution of 5-(3-bromopropylidene) -

15 10,1l-dihydro-5H-dibenzo [a,d] cyclocheptene (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

20 acetate were added to the reaction mixture, the oxrganic:
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 chromatography eluting

25 with ethyl acetate-hexane (1:1) to give the titled compound
(250mg) . *H-NMR (CDCl,) 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) .



Gignard reaction may be carried out in a solvent such as 10 ether, or
tetrahydrofuran (THF) at O[err]C up to the ref |ux tenperature for the

sol vent used I@H a&gnuets to 72 h. Conpound VIl is available comercially.
In Step 2 of PIGar&b. bronination may be carried out with RHFHYPRSgent s
such as hydrobrom c acid, 15 bronotrinethylsilane or boron
tribromde-nethyl sulfide conplex in a solvent such as acetic acid,

di chl oronet hane or di chl or oet hane a§3%pon1tenperature up to the refl ux
tenperature for the solvent used for mnutes to 72 h. Figure 3 shows the
preparation of conpounds 20 represented by Structural Formula (1). In

Such a5 sodi T 3007 ohy O | o L e Pt Ry ar i de o sodi um
bor ohydri de dihysirodibent [b ue]fp:espa‘rxetlﬁawéﬁ,deaehnmyl{mip%nﬁﬁémflupén (THF),
ferperature for RS Earvea: RN R papLaBr AL Sl e owes he
pr epar at i on pfocedivpeundsExappks eht doitbyegidrgdngrat (Formula (1), where in Z
s 5 bromopropylidene)-10,11-dihydro-5H-dibenzo [a,d]cycloheptene
with 11-(3-bromopropylidene) -6,11-dihydrodibenz [b,e]
oxepine. 'H-NMR (CDC1,) &: 1.61-2.16(5H,m),
2.37-2.80(8H,m), 5.22(2H,brs), 5.70(0.6x1H,t),
6.03(0.4x1H,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 wmM HEPES
(N-2-hydroxyethylpiperazine-N'-2-ethane-sulfonic acid) pH
7.5, 2 mM EDTA (ethylenediaminetetraacetic acid), 5 upug/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 centrifugation at



-30- represented by Structural Fornmulas (I11) and wherein Ring A and/or
Ring Bin Zis substituted with R40. In Figure 4, the alkylation reaction
can be carried out in a solvent such as acetone, nethyl ethyl ketone, ethyl
acetate, 5 WO9BHSE! tetrahydrofuran (THF) or di methyl f or mp&ivgseoBRyE) in
the presence of a base such as potassium carbonate or sodium hydride and a
catal yst such as an alkali netal iodide at roomtenperature up to the
reflux tenperature for the solvent used for 5 minutes to 72 h. 10

Figure 5 is a schematic show ng thé4preparati on of the conpounds
represented by Structural Formula (1), wherein Z is represented by
Structural Fornulas (I11) and wherein Ring A and/or Rng Bin Zis

substit ut e@>wPPh ¥ 9 G0 mipereeal Y Err] Thesypargtant pep[err] -

(CHerr])[ s&blré?ﬁ@)aﬂ el pei§e=t “wdd [F¥ubpehGElei ] & A iligChk fer
-NR[err]Rerr] or - err| Eerr] [err]- NHC(O)OR[err] In Figure 5,
t he hydrol9§P§l$%%Rﬂ ﬁﬂaFM HHERES gt d -Gut 308 BMnewexese oftuddBdous al kal i

metal hydraxide,sabiidiQ) aRdpapih Vaita T oééaﬁﬂhaiﬂi 10954%23‘2'
tetrahydrofuran ( THF) or di oxane at room fenperature up e reflux

t enper aur BMSB {apprdrdmagielynf . el gax 951‘3#1 F#Bf é@lﬂ@)?Z RLlTeleumRs)| at i on
reaction cgay Q%&@éfﬁ&flﬂiﬁgué'ﬂﬂmﬂ{% NeXy, Caﬁao% Bdte1(DCC) or

(1-ethyl -3-(3- di nmethyl am nopropyl)carbo ||n1de in a solvent such as
tetrahydropgp§ﬂ1q1qqgcentratlon was determined using a protein assay

kit {Bio-Rad, Hercules, CA, cat #500-0002). The membrane

solution was then aliquoted and frozen at -70 to -85°C
10 until needed.

Binding Assays utilized the membranes described above.
Membrane protein (2 to 20 ug total membrane protein) was
incubated with 0.1 to 0.2 nM 125I-labeled RANTES or MIP-1lu
with or without unlabeled competitor (RANTES or MIP-la) or

15 wvarious concentrations of compounds. The binding reactions
were performed in 60 to 100 pl of a binding buffer
consisting of 10 mM HEPES pH 7.2, 1 mM CaCl,, 5 mM MgCls,
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 pul 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



di met hyl formam de (DMF) or nethylene chloride in the 25 presence of a base
such as pyridine or triethylam ne (when necessary) at tenperatures of 0 to
100[err]C for 5 mnutes to 72 h. Figure 7 shows the preparation of
conmpounds repr¥Q¥R7&} by Structural Fornula (1), wherein Z iBCT/US29/91266
represented by Structural Fornulas (I11) and wherein Rihng Aor Rng Bin Z
is substituted with Rlerr]. L4 is a suitable | eaving group such as hal ogen
or trifluoronethylsulfonate. In Figure 7, a palladium coupling reaction
such as 5 Stille coupling, Suzuki ggllng, Heck reaction, or carboxylation
usi ng carbon nonoxi de may be carrled ut using a palladiumcatal yst such as
tetrakis (triphenyl phosphine) palladi um bis(triphenylphosphine)palladium

chloride, an ol.v S tetrah furan

(THF), 1, 4- Jéir‘]%é] %Hog tjjsgrsfe g}c}%?’f%&%f '4 %tfl%Dﬁ/ﬂglo? it e %ﬁ%suf oxi de

(DVBO) in thhlpdm@ri&sayfs asdinti \I/Ze?z( mmEsemes aMyy- Bucde digand and

L1 pheny! phosaBl fCset hemp¥anbd! PPEDYEPRRS AN BLECL LOGEP A d A ERE M Ne:
total binding minus the non-specific binding; non-specific

5 binding is the amount of cpm still detected in the presence

of excess unlabeled Rantes or 1ZSMIP'-L:)(.



15 bi carbonate, tetraethylamoniumchloride, or lithiumchloride at room
tenperature up to the reflux tenperature for the solvent used for 5 m nutes
to 72 h. Conpounds represented by Structural Fornula (1), wherein Zis

repr esent edwom9s8tesuct ural Fornmulas (111) or 20 (1V), X ispef20sdgjzwsr]- and
Rlerr] is -(CHerr])[err]-COOR[err], -(CHerr])[err]-C(O -NRerr]Rerr] or
-(CH err])[err]-NHC(O-ORerr], can be prepared by suitable nodification
of the scheme shown in Figure 1-5 and 7. One nodification utilizes the
starting material shown in Figure_sjlg_ wherein Xis -CONH. The anmide is
then al kylated with 25 L[err]-(CH err])[err]-COORerr], wherein L[err] is a
sui tabl e | eaving group, using the al kyl ation procedures described above.
The remai nder of the synthesis is aggiescribed in Figures 1 - 5 and 7.

-32- Although Figures 1 - 5 and 7 show the preparation of conpounds in
which Rings A and B are phenyl BIORGSICAMAdous conpounds with heteroaryl
groups for Rings A and Mﬂé)e prepaigsd Q,m)usi ng starting nmaterials with 5
heteroaryl groups in the coryespondi ng posiftions. These starting materials

can be grepared according tg nethods <1
8 <l

12 <l

17 <10

18 <1

10 19 <l
: 21 ) <l

22 <l

23 <l

24 <10

15 25 <1
26 <1

27 <l

28 <1

29 . <1

20 30 <1l
31 <1l

32 <1l

33 <1l

. : 34 <1
25 35 <l
36 <]

38 <1
39 <10

40 <1

30 41 <1
42 <1l
43 <10

44 R

45 _ <1

35 46 <1
47 <1

48 <1

49 <1



“disclosed in JP 61/152673, U.S. Patent 5089496, WO 89/10369, WD 92/20681
and WO 93/02081. The invention is illustrated by the followng 10 exanples
which are not _intended to be limting in any way. EXEMPLI FI CATI ON Exanple 1
- 4- (4- Chl or oGS 1-[ 3- (10, 11- di hydr o- 5H PCT/US99/01266

di benzo[ a, d] cycl ohept ene-5-yl i dene) propyl ] pi peridin-4-ol To a solution of
5-(3-bronopropylidene)- 15 10, 11-di hydro-5H di benzo[ a, d] cycl ohept ene
(described in JP 48-030064) (200mg) in DVF (10m ) were added 4-(4-

chl or ophenyl ) - 4- hydr oxypi peri di ne (-Z30ny), potassium carbonate (360ngy), and
pot assi um i odi de (50ng). The m xture was stirred at 70[err]C for 24 hours.
Water and ethyl 20 acetate were added to the reaction mixture, the organic
| ayer was separated and wash&IORMOGACRRt PAEA ettardudous sodi um chl ori de, and
dried with magnesium sul fate. The solvent was distilled off under reduced
pressure. The residue wasExamplle ed by sij.céuMe| chromatography eluting 25
with ethyl acetate-hexane (1: B2 to give the ¢itled conmpound (250ng).
[err]H-NVMR (CDCl [err])[err]:1835-2. 11(5H m ,<®. 32-3. 10(8H m,
3.22-3.6H4H, M, 5.87(1Ht), B403-7.44(12H, M1 M5 m z: 444(M1).

55 <l
56 <1
57 <10
59 <1
10 60 <l
61 <10
62 ' <10
63 <10
64 <l
15 65 <1l
66 <1000
67 <l
68 <10
69 <l
20 71 <l
72 <10
73 <10
74 <1000
75 <10
25 76 <10
77 <l
78 <l
79 <1
: 83 <1000
30 85 <l
' 86 >10
89 >10
90 <1
91 <l
35 111 <l
114 <1
117 <1
118 <l
128 <l

40 130 <1



-33- Exanple 2 - 4-(4-Chlorophenyl)-1-[3-(6, 11-

di hydr odi benz[ b, e] oxepi n- 11-yl i dene) propyl ] pi peridin-4-ol The titled
conpound was prepared by followi ng the procedure of Exanple 1, but

repl aci ng 5-WQ@99/%651 PCT/US99/01266

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

11- ( 3- bronopropyl i dene) - 6, 11- di hydr odi benz[ b, e] oxépine. [err] H NWR
(cbcferr]) [err]: 1.61-2.16(5H m, 2.37-2.80(8H,nm, 5.22(2H, brs),
5.70(0.6xIHt), 6.03(0.4x1Ht), 6-383-6.90(2H, m, 7.09-7.45(10H mM. M nl z:
10 446(M+l) Exanple 3 - Menbrane Preparations for Chenokine Binding and

Bi ndi ng Assays Menbranes were prepared from THP-1 cells (ATCC #TI B202) .
Cell's were harvested by cergrofosIeRiLoDATAAEe®.}5 twice with PBS
(phosphate-buffered saline), and the cell pellets were frozen at -70 to
-85[err]C. The frozen pekimbleras thawed,iumce-cold |ysis buffer consisting
of 5 nmM HEPES ( N-2- hydr oxyetisa pi perazi ne-&f err] - 2- et hane-sul fonic acid) pH
7.5, 2 nmM EDTA (et hyl enedi am3getetraaceti ccmcid), 5 [err]g/m 20 each
aprotingn, |eupeptin, and chysmstatin (protease inhibitors), and 100
[err]g/mM PNMSF (phenyl nethamss sul fonyl flemride - also a protease

inhibitor), at a concentratipg <1
138 <1
139 <l
10 140 >10
141 <l
142 ' <10
143 <1l
144 <1
15 145 <10
146 >10
147 <10
148 <10
_ 149 <1000
20 150 <10
’ 151 <l
152 <l
153 <l
_ 154 <1
25 155 - <l
’ ' 158 <1
1595 <1l
160 <l
: 161 <10
30 162 <1l
163 <l
166 <10
167 >1
168 1
35 173 <1
174 <l
175 <1
176 <1
178 <1

40 181 <1



of 1 to 5 x 10[err] cells/m. This procedure results in cell lysis. The
suspension was m xed well to resuspend all of 25 the frozen cell pellet.
Nucl ei and cel] debris were renoved by centrifugation of 400 x g for 10
mnutes at 4] ¥QP¥BE5the supernatant was transferred to a frcBET/USAIOINAA t he
menbrane fragnents were coll ected by centrifugation at -34- 25,000 x g
for 30 mnutes at 4C. The supernatant was aspirated and the pellet was
resuspended in freezing buffer consisting of 10 nM HEPES pH 7.5, 300 mM
sucrose, 1[err]g/m each aprotinin,_Jdgupeptin, and chynostatin, and 10
[err]g/nml 5 PMSF (approximately 0.1 n per each 10[ err] ceIIs) All
clunps were resolved using a m ni honogeni zer, and the total protein
concentration was determ ned m@glémrﬁﬁn(&gﬁay kit (Bio-Rad, Hercules,
CA, cat #500-0002). The menbrane solution was then aliquoted and frozen at
-70 to -85[err]C 10 until nee%p%ndl ng Asga ¥ ilized the nenbranes
descri bed above. Menbrane protghn to 20 | total nmenbrane protein)
was incubated with 0.1 to 0.2.pM [err]I-Iabeled RANTES or MP-1[err] with
or withouwt unlabeled conpeti tq_r84( RANTES or g lerr]) or

185 <1000
186 <1l
187 <1
188 >10
10 190 >10
191 : >10
192 >10
193 <1
194 <1
15 185 <10
197 <l
199 <l
248 <10

Example 8 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-
20 dibenz[b,elthiepin-11-ylidene)propyllpiperidin-4-ol
Step 1
11- (3-Bromopropylidene) -6,11-
dihydrodibenz [b, e] thiepine was prepared by following the
procedure of example 45, step 1 and 2, but replacing 5,11-
25 dihydro-7-methoxypyrido(2,3-c] [1]benzoxepin-5-one with
6,11-dihydrodibenz[b,e]l thiepin-1l-one.
'H-NMR (CDCl,) &: 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).



15 various concentrations of conpounds. The binding reactions were
performed in 60 to 100 [err]l of a binding buffer consisting of 10 nM HEPES
pH 7.2, 1 mMMCaC [err], 5 mMMMC [err], and 0.5% BSA (bovi ne serum

al bumn), fNOBBTBN at room tenperature. The bindi ng r ea®CT®S9/0AR56¢E

term nated by 20 harvesting the nmenbranes by rapid filtration through gl ass
fiber filters (G-/B or G-/ C, Packard) which were presoaked in 0.3%

pol yet hyl eneimne. The filters were rinsed with approximately 600 [err]| of
bi ndi ng buffer containing 0.5 M Na(il dried, and the amount of bound

radi oactivity was 25 deterni ned by dcintillation counti ng in a Topcount
beta- plate counter. The activities of test conpounds are reported in the
Tabl e beIo gé C[err] val ues or the inhibitor concentration - 35-
required for 50%inhibition of specific binding in receptor binding assays
using [err] |- RARHES iorlddecopbbiRad| @as |prepariegabyg otldwihdl ttel | nmenbranes.

Specific b| | fi.ned he tot bi nding_m nus_t he non-specific
bi ndi ng; - ngngsgg%l é¥3 ﬁ?ﬁ%&?nagfss a&%ﬁhFEB?aEbﬂgsﬁl “detected in the
presence obremopsspmcﬁnﬂ)edommt- éthydrd-an-iibenzb ¢ard] cycloheptene

5 with the product of step 1.
'H-NMR (CDCl,) 8: 1.65-1.80(3H,m), 1.95-2.70(10H,m),
3.35(1H,d), 4.98(1H,d), 5.96(1H,t), 7.09-7.43(12H,m).
MS m/z: 462 (M+1)

Example 12 - 1-[3-(5-Benzyl-6,1l1-dihydro-6-oxo-~5H-
10 dibenz[b,e]azepin~11-ylidene)propyl]-4-(4-chlorophenyl)-
piperidin-4-o0l
To a solution 4-(4-chlorophenyl)-1-[3-(6,11-dihydro-6-
oxo-5H~-dibenz [b,e]lazepin-11l-ylidene)}propyllpiperidin-4-ol
hydrochloride (Example 39) (300mg) in DMF.(Sml) were added
15 sodium hydride (60% in oil, 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
aqueous 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).
IH-NMR (CDC1,) 6: 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)



-36- Table BI OLOG CAL DATA Exanpl e ICerr] ([err]M 1
' <1 8

<15 2 <1 12
<1 17 <10 18 <1 10 19
<1 21 WO 993765L1 5o <1 23 "&"‘?ﬂ”‘m‘g‘
<10 15 25 <1 26 <1 27
<1 28 <1 29 <1 20 30
<1

_41_

Example 17 - 1-[3-(5-Carboxymethyl-6,11-dihydro-6-oxo-5H~
dibenz[b,e]azepin-ll-ylidene)prop&l]-4-(4-chlorophenyl)—
piperidin-4-o0l

4- (4-Chlorophenyl) -1-[3-(6,11-dihydro-5-

5 ethoxycarbonymetyl-6-oxo-5H-dibenz[b,elazepin-11-
vlidene)propyllpiperidin-4-ol (Example 18) (1.0g} was solved
in 1M hydrogen chloride in diethyl ether and stirred at
room temperature for 24 hours. Aqueous sodium hydroxide and
ethyl acetate were added tb the reaction mixture, the

10 aqueous layer was separated and neutralized with dilute.
hydrochloric acid. The precipitation was filtered to give
the titled compound (250mg).

'H-NMR (DMSO-4,) &: 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-Chlorophenyl)-1-[3-(6,11-dihydro-5-
ethoxycarbonymetyl-6-oxo-5H-dibenz [b, el azepin-11-
ylidene) propyl]lpiperidin-4-ol |

20 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 11- (3-bromopropylidene) -5-ethoxycarbonymetyl-6-oxo-5H-~
dibenz[b, el azepine.

25 'H-NMR (CDCl,) 8: 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)



31

<1l 25
<1l 39
<1 42
<1 35
<1 49

| err]

([err]lM

<1l 32 <1 33 <1 34
35 . <l 36 <1l 38
<10 40 <1 30 41
. W099/37651 <1 43 <10 44 PCT/USH9/61 266
46 <1l 47 <1 48
<1 -37- BIOLOGE CAL DATA (cont.) Exanple
_42..

10

15

20

Example 19 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-
5-methyl-6-oxo-5H-dibenz[b, el azepin-11-
ylidene)propyl] piperidin-4-ol

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
11;(3—bromopropylidene)-S-methyl-s-oxo—SH-
dibenz [b, e] azepin. '
'H-NMR (CDC1,) &: 1.58-2.06(5H,m), 2.39-2.75(8H,m),
3.53(3H,s8), 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
The titled compound was prepared by following the

procedure of éxample 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 (CDCl1,) &: 1.58-1.63(2H,m), 2.00-2.05(2H,m), 2.26-

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).



52

<1 55
<1 10
<10 63
<1l 66
<1 20
<10 74
<10 77

10

15

20

25

<1l 53 <15 54

<1l 56 <1l 57 <10 59
60 <1l 61 <10 62
WO 99376511 o 4 <1 15 PCT/US99/01266; 5
<1000 67 <1l 68 <10 69
71 <1l 72 <10 73
<1000 75 <10 25
<1 -43-

Example 22 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-2-
methoxycarbonyldibenz [b, e] oxepin-11-
ylidene)propyllpiperidin-4-ol

The titled compound was prepared by following the
procedure of example 1, but replacing 5-(3-
bromopropylidene)-10,1l-dihydro—5H-dibenzo[a,d]cycloheptene
with 11-(3-bromopropylidene) -6, 11-dihydro-2-methoxy-
carbonylaibenz[b,e]oxepine.
'H-NMR (CDCl,) &: 1.65-1;70(2H,m), 2.01-2.13(3H,m), 2.41-
2.80(7H,m), 3.85(3H, s), 5.40(2H,brs), 5.73(0.6x1H,t),
6.09(0.4x1H,t), 6.76(0.6x1H,d), 6.82(0.4x1H,d), 7.21-
7.43(8H,m), 7.73(1H,dd), 7.87(0.6x1H,d), 7.97(0.4x1H,d).
MS m/z: 504 (M+1).

Example 23 - 1-[3-(2-Butoxycarbonyl-6,11-
dihydrodibenz [b, e] oxepin-11-ylidene)propyl] -4- (4-
chlorophenyl)piperidin-4-ol

The titled compound was prepared by following the
procedure of example 1, but replacing 5-(3-
bromopropylidene)-;0,ll—dihydro—SH-dibenzo[a,d]cycloheptene
with 11-(3-bromopropylidene)-2-butoxy-6,11-
dihydrodibenz [b, e] oxepine.
'H-NMR (CDCl,) &: 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-
7.43(8H,m), 7.76(1H,d4d), 7.89(0.8x1H,d), 7.98(0.2le,d);
MS m/z: 546 (M+1).

76



78 <1 79 <1 83 <1000 30

85 <l 86 >10 89 >10 90
<1l 91 <1l 35 111 <1 114
<1l 117 W0 99/37651<1 118 <1 128 PLTAB9/01266
130 <1 -38- BIOLOG CAL DATA (cont.) Exanple | err]
([err]M 131 <1l 132 <15 133
<1 134 <1

-44-

Example 24 - 1-[3-(2-Carboxyl-6,11-
dihydrodibenz [b,e]oxepin-11l-ylidene)propyl] -4- (4-
chlorophenyl)piperidin-4-ol

To a solution of 4-(4-Chlorophenyl)-1-[3-(6,11~

5 dihydro-2-methoxycarbonyldibenz [b,e]oxepin~11-
vlidene)propyllpiperidin-4-ol (Example 22) (100mg) in
ethanol (3ml) were added 15% sodiun hydroxide aqueous
solution (0.6ml) 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 aqueous layer was separated and
neutralized with dilute hydrochloric acid. The
precipitation was filtered to give the titled compound
(8omg) .

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+l).

Example 25 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-2- "
dimethylaminocarbonyldibenz [b,e] oxepin-11-
ylidene)propyll piperidin-4-ol
The titled compound was prepared by following the
25 procedure of example 1, but replacing 5-(3-
bromopropylidene) -10,11-dihydro-5H-dibenzo [a,d] cycloheptene
with 11-(3-bromopropylidene)-2-dimethylaminocarbonyl-6,11-

dihydrodibenz [b, e] oxepine.



135
140
<1l 144
>10 147
150
<1l 154
<1l 159
162

10

15

20

25

<1 138 <1 139 <1 10
>10 141 <1 142 <10 143
<] 15 145 <10 146
wo ”’3"‘5310 148 <10 149 BETE§o943266
<10 151 <1 152 <1 153
<1 25 155 <1 158
<1 160 <1 161 <10 30
<1 -45"

H-NMR (CDCl1,) &: 1.62-1.67(2H,m), 2.00-2.12(2H,m), 2.37-
2.47(8H,m), 2.89(6H, s), 5.25(2H,brs), 5.68(0.7x1H,t), 6.03
(0.3x1H,t), 6.71(0.3x1H,d), 6.78(0.7x1H,d), 7.13-7.40
(10H, m) .

MS m/z: 517 (M+1).

Example 26 - 4-{4-Chlorophenyl)-1-[3-(6,11-dihydro-2-
hydroxymethyldibenz [b, e] oxepin-11l-ylidene) propyl]lpiperidin-
4-0l '

To a solution of (4-chlorophenyl)-i-[3-(6,11-
dihydromethoxycarbonyldibenz [b,e] oxepin-11-
vlidene)propyllpiperidin-4-ol (110mg) in THF (8ml) were
added lithium aluminum hydride (1.0M, 0.42ml) dropwise at
0 °C, and the mixture was stirred at room temperature for 1
hour. Aqueous sodium hydroxide (1M) was added to the
reaction mixture to stir for 30 minutes, then ethyl acetate
and brine was 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. The residue was
purified by silica gel éhromatography eluting with
dichloromethane-methanol (10:1) to give the titled compéund
(90mg) .

'H-NMR (cpcl,) 8: 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),
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+1l).
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<l 176
<1l

<1 183
<1000

190

<l 166 <10 167 >1 168
173 <1 174 <1 175
<1 178 <1 40 181

-39- BIOEHSCAL DATA (cont.) Exanple | Clerr] @ECEUSINAI26632

186

10

15

20

25

<15 184 <10 185
<1l 187 <1 188 >10 10
>10

-46-

Example 27 - 4-(4-Chlorophenyl)-1-(3-(6,11-dihydro-2-(1-
hydroxy-1-methyl)ethyldibenz [b,e] oxepin-11-~
ylidene)propyllpiperidin-4-ol

To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-
dihydro-2-methoxycarbonyldibenz [b,eloxepin-11-
ylidene)propyllpiperidin-4-ol (60mg) in THF (6éml) were
added methylmagnesium chloride (3.0M, 0.16ml) dropwise at
0 °C, and the mixture was stirred at room temperature for
2 hour, the reaction mixture was quenched by saturated
ammonium agueousg, 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

chromatography eluting with ethyl acetate-methanol ({95:5)
to give the titled compound (20mg).

'H-NMR (CDC1,) &: 1.54(0.7x6H,s), 1.62(0.3x6H,s), 1.63-
1.70(2H,m), 2.03-2.10(3H,m), 2.38-2.49 (3H,m), 2.62-
2.82(4H,m), 5.17(2H,brs), 5.68(0.7x1H,t), 6.05(0.3x1H,¢t),
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) propyl]lpiperidin-4-ol

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 11-(3-bromopropylidene)-2-cyano-6,11-

dihydrodibenz [b, e] oxepine.



191 >10 192 >10 193. <1l 194 <1
15 195 <10 197 <1 199

<1 248 <10 Exanple 8 - 4-(4-Cnhlorophenyl)-1-[3-(6 o- 20
di benz[ b, €] t hPRZ61 _ y| i dene) propyl ] pi peri di n-4-o1 Step 1 "lﬁﬂé;ml\ég

11- ( 3- Bronopr opyl i dene) - 6, 11- di hydr odi benz[ b, e] t hi epi ne was prepared by
follow ng the procedure of exanple 45, step 1 and 2, but replacing 5,11- 25
di hydr o- 7- met hoxypyri do[ 2, 3-c] [ 1] benzoxepi n-5-one with

6, 11- di hydr odi benz[ b, e]t hi epi n-11-one. -herr]HNVR (CDCl [err]) [err]:
2.50-2.64(2H, m, 3.36-3.47(3H mM, 4.99(1H,d), 5.94(1Ht), 6.98-7.31(8H m.
-40- Step 2 The titled conpound was prepared by follow ng the

H-NMR (CDC1,) &: 1.67-1.72(2H,m), 2.02-2.13(2H,m), 2.37-
2.77 (8H,m), 5.35 (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(10H,m).

MS m/z: 471 (M+1).

5 Example 29 - 1-[3-(2-Aminomethyl-6,11-
dihydrodibenz [b,e] oxepin-11-ylidene)propyl] -4- (4~
chlorophenyl)piperidin-4-ol

To a solution of 4—(4-chlorophenyl)-l*[3—(2-cyano—
6,11-dihydrodibenz[b,e] oxepin-1l1-ylidene)propyl]lpiperidin-
10 4-0l (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) .
‘H-NMR (CDC1,) &: 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~-1l-ylidene)propyl]l piperidin-4-ol
The titled compound was prepared by following the
procedure of example 1, but replacing 5-(3- |
25 Dbromopropylidene)-10,11-dihydro-5H-dibenzo [a,d]cyclcheptene
with 11-(3-bromopropylidene)-6,11-dihydro-~-2-

nitorodibenz [b, el oxepine.



procedure of exanple 45, step 3 but replacing 5-(3-

br omopr opyl i dene) - 10, 11- di hydr o- 5H di benzo[ a, d] cycl oheptene 5 with the
product of step 1. [err]H-NMR (CDCl[err]) [err]: 1.65-1.80(3H m, '
1.95-2. 70( 1N 9937658. 35(1H,d), 4.98(1H,d), 5.96(1Ht), 7.0PCT/USSHORSl, n). NS
mz: 462(M1l) Exanmple 12 - 1-[3-(5-Benzyl -6, 11-di hydro-6-oxo-5H 10 .
di benz[ b, e] azepi n-11-yl i dene) propyl ] - 4- (4-chl orophenyl)- piperidin-4-ol To
a solution 4-(4-chlorophenyl)-1-[3-(6, 11-di hydro- 6-

oxo- 5H-di benz[ b, e] azepi n-11-yl i dene) pgepyl ] pi peri di n-4-ol hydrochl oride
(Exanmpl e 39)(300ng) in DMF (5m ) were added 15 sodi um hydride (60%in oil,
200mg), benzyl brom de (0.15m ) and the m xture was stirred at room

t enperature fl%r-NgfmthIP%%/,é\fé-erl.%le%lf'}/ﬁ%,ar@et at'%"!\@éf%fﬂg'e"gd: %r' Igg reaction

m xture, the oOrgani ‘Wwas Separate fd “Washe ted agueous
sodi um chl orizle7s @) wr, i 805K ¢ I3xaEpas)ymssabial 22,brsjhe sol vent was

distilled off_upd d pi _.Th i ified by sili
qel chr ona och ean(P 2R B PTGk e 111 eq conpound
oo odt v e o st -t o e sl
7.91(1H, dd‘%.@%"z?’%&‘g?h&li ' R R ' o
: MS m/z: 491 (M+1).

- Example 31 - 1-[3-(2-Amino-6,11-dihydrodibenz [b, e] oxepin-
ll—ylidene)propyl]-4-(4;chloropheny1)piperidin—4-ol
_ To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-
10 dihydro-2-nitrodibenz[b,e]oxepin-11-
ylidene)propyl] piperidin-4-o0l (120mg) in EtOH (15ml) were
- added tin (II) chloride (190mg), and the mixture was heated
to reflux for 1 hour. The was distilled off under reduced
. pressure. The residue was added ethyl acetate and sodium
15 agqueous to neutralize. 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
chromatography eluting with dichloromethane-methanol (95:5)
20 to give the titled compound (70mg). '
'H-NMR (DMSO-d,) 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).



-41- Exanple 17 - 1-[3-(5-Carboxynethyl-6,11-dihydro-6-oxo-5H—

di benz[ b, e] azepi n-11-yl i dene) propyl ] - 4- (4-chl or ophenyl ) - pi peri di n-4-ol
4- (4- Chl orophenyl )-1-[3-(6, 11-di hydro-5- 5

et hoxycar bony}%{ }-’ 761 oxo- 5H di benz[ b, e] azepi n- 11- PCT/US99/01266

yl i dene) propyl ] pi peridin-4-ol (Exanple 18)(1.0g) was solved in 1M hydrogen

chloride in diethyl ether and stirred at roomtenperature for 24 hours.
Aqueous sodi um hydr oxi de and et hyl acetate were added to the reaction
m xture, the 10 aqueous |ayer was separLgbed and neutralized with dilute
hydrochloric acid. The precipitation was filtered to give the titled
conpound (250ng). [err]H NVR (DMSO-d[err]) [err]: 1.44-1.61(2H m,

2.07-2.17( 1H, 0149 594 1- 1H, t
2.01-2.1 (7 7?13::&.;515: 3%5 #Zﬁlﬁ%lﬁc%ﬁﬂi}l@)-l -43 % 1 Bihyar3e ),

4- (4- Chl or ophe q:ggypgb@gziq Qﬂqﬁqpkp1;l ylldene)propyl]plperldln -4-ol
ethoxycarbonmigﬁ@ §- oxo- 5H-di benz[ b, e] azepi n- 11-

ylldene)propyl]plperldln 4-0l 20 The titled conpound was prepared
followi ng the 11- (3-Bromopropylidene) -6, 11-dihydro-2-

5 hydroxydibenz(b,eloxepine was prepared by following the
procedure of example 45, step.l énd 2, but replacing 5,11-
dihydro-?-methox?pyrido[2,3-c][1]benzoxepin-5-one with'
6,11-dihydro-2-hydroxydibenz [b, e] oxepin-l1l-one.

'H-NMR (CDCl,) &: 2.69(2H,q), 3.39 (2H,t), 5.20(2H,brs),
10 5.92(1H,t), 6.50-6.81(4H,m), 7.17-7.37(4H,m). '

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]cyclcheptene
15 with the product of step 1. '

‘H-NMR (CDbCl,) &: 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+l)

20 Bxample 33 - 4-(4-Chlorophenyl)-1-{3-(6,11-dihydro-2-
methoxydibenz[b,e]oxepin-ll-ylidene)propyl]piperidin—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-S-one with
6,11-dihydro-2-methoxydibenz [b, e} oxepin-1l-one.



procedure of exanple 1, but replacing 5-(3-

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

11- ( 3- bronopr opyl i dene) - 5- et hoxycar bonynet yl - 6- oxo-5H di benz[ b, e]

azepi ne. 25 WD@B6F- NVR (CDCl [err]) [err]: 1.30(3H,t), 1. 6kectusdoids M ,
1.97- 2.10(3H,m, 2.38-2.71(8H m, 4.27(2H,q), 4.32(IH d), 4.84(1H d),
5.88(1H,t), 7.16-7.45(11H, m, 7.88(1H dd). M nlz: 545(M1) -42- Exanpl e
19 - 4-(4-Chlorophenyl)-1-[3-(6, 11-di hydro-

5-met hyl - 6- oxo- SH-di benz[ b, e] azepi n- 1d5_ ylldene)propyl]plperldln 4-ol The
titled conpound was prepared by followmng the 5 procedure of Exanple 1, but
repl aci ng 5-(3-bronopropylidene)-10, 11 di hydro-5H di benzo[ a, d]cycloheptene

th 11-(3-brn 6- 5
{“err]HN&R (OO Lart ‘%‘“EZP?) 2 PR Qe 3 e R R GREP 5 63(an o)
5.84(1H,t), 7~ A0 (2HibEsIH, 6)02 01}3337 59(7Qi-ﬁn§3(3\58mﬁrz7 2137NRE§4H, M) .

Step 2
The titled compound was prepared by following the

5 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.
'H-NMR (CDCl,) &: 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)propyll piperidin-4-ol
To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-dihydro-
15 2-hydroxydibenz[b,e]oxepin-11-ylidene)propyl]lpiperidin-4-ol -
(Example 32) (200mg) in DMF (5ml) were added sodium 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
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-hexane (1:1) to give the titled compound
25 (170mg).



Exanpl e 21 - 4-(4-Chl orophenyl)-1-]3-(5H

di benzo[ a, d] cycl ohept ene-5-yl i dene) propyl ] pi peri di n- 4- ol The
titled conpound was prepared by follow ng the procedure of exanple 1, but
replacing 5 ﬁﬁpropylldene) 10, 11- di hydr o- 5F+d|benzo[aPQﬁH%?‘PHﬁ%ptene
W th 5-(3-bronDpropyI|dene) 5H di benzo[ a, d] cycl oheptene. [err] H NWVR
(cDC[err]) [err]: 1.58-1.63(2H, M, 2.00-2.05(2H nm, 2.26- 20 2.46(6H nm,
2.62-2.66 (2H,m, 5.55(1Ht), 6.85(2H s 7.24- 7.40 (12H,m. M5 nlz: 442
(M¥1). -43- Exanple 22 - 4-(4-Ch|or6%%ényl)-1-[3-(6,11-dihydro-2-

nmet hoxycar bonyl di benz[ b, e] oxepi n-11- ylidene)propyl]piperidin-4-ol The

titled conpounq was _pre ared by fol g t.he 5_pr ure of anple 1, but
- repl aci ng 5-(3- HbNHﬁDé? en%)3lg3 dlﬂy§P015§§§$géﬂEb[%.g%cycloheptene

with 11-(3-brompidd, mena)zﬁ -léts:h hmdr%&sm@hh 8¥Y-5.15 (2H, brs) ,
carbonyldlbenzﬁoégoxe pine. [err ]) [e

2H,
2.01-2.13(3H m€&- % @H, tio £.88(% 1?58) rSEB-E?( H §¥s) 5. lol%ﬁfﬁr%m ' .
5.73(0. 6x1H 1) \Ms m/z: 490 (M+1)

5 Example 35 - 1-[3-(3-Bromo-6,11-dihydrodibenz [b,e]oxepin-
11l-ylidene)propyl] -4- (4-chlorophenyl)piperidin-4-ol
Step 1

3-Bromo-1l-(3-brombpropy1idene)-6,11—

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

10 procedure of example 45, step 1 and 2, but replacing 5,11-
dihydro-7-methoxypyrido[2,3-c] [1]benzoxepin-5-one with 3-
bromo-6,11-dihydrodibenz [b, e] oxepin-11l-one.
'H-NMR (CDC1,) &: 2.74(2H,q), 3.43 (2H,t), 3.77(3H,s),
5.10(2H,brs), 6.02(1H,t), 6.70-6.83(3H,m), 7.21-7.38(4H,m).

15 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
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), 6.92-7.00(2H,m),
7.11-7.14(1H,m), 7.24-7.42(8H,m).

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



6. 09(0.4x1H,t), 6.76(0.6x1Hd), 6.82(0.4xIHd), 7.21- 7.43(8H m,
7.73(1H,dd), 7.87(0.6x1H,d), 7.97(0.4xIH d). M5 mz: 504 (M+l). Exanple 23
- 1-[3-(2-Butoxycarbonyl -6, 11- 15

di hydr odi berw¢ ba/3z§saxepi n- 11-yl i dene) propyl ] - 4- (4- PCT/US99/01266

chl or ophenyl ) pi peridin-4-ol The titled conpound was prepared by follow 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 20 with

11- ( 3- bronopropyl i dene) - 2- but oxy- 6, 1155 di hydr odi benz[ b, e] oxepi ne.
[err]HHNWR (CDCl [err]) [err]: 0.96(3H1t), 1.53(2H,q), 1.70-1.77(3H m,
2.02-2.14(3H M, 2.39-2.78(5H, m, 4.27(2Ht), 5.27(2H brs), 5.75(0. 8xlH, t)

6.10(0. 2x1H, tgxa rr%lé%&'idé (J—(ﬁﬁ.‘or&ﬁh@nﬁ@fgﬂ M- (6/116(1H, dd),
7.89(0.8xI H, d). 2x1H, d M5 Ml z: 546 (Mrl) -44- Exanple 24 -

1-[3-(2-Carb Y-dGOS.iibeEFH?/cﬁdﬁﬁeE’éﬁ‘zFB lé}b%rtﬁmrffy}ﬂ r#zne) pr opyl ] - 4- ( 4-
chl or ophenyl mwhﬁeﬁ@ingo a solution of 4-(4-Chlorophenyl)-1-[3-(6, 11-

To a solution of 4-(4-chlorophenyl)-1-[3-(6,11-

5 dihydro-2-metho#ydibenz[b,e]oxepin-ll-
ylidene)propyllpiperidin-4-0l (Example 2) (400mg) in DMF
(5ml) were added sodium hydride (60% in oil, 50mg), methyl
iodide (0.07ml) and the mixture was stirred at room
temperature for 1 hour. Water and ethyl acetate were added

10 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 purified by silica
gel chromatography eluting with ethyl acetate-hexane (1:1)

15 to give the titled compound (100mg).
~ H-NMR (CDC1,) &: 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(%H,m) .
MS m/z: 460 (M+1)

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

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

dihydro-2-methoxydibenz[b, e] oxepin-11-
ylidene)propyllpiperidin-4-0l (Example 2) (200mg) in

25 dichloromethane (5ml) ﬁere 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



5 di hydro- 2- net hoxycar bonyl di benz[ b, e] oxepi n- 11-

yl i dene) propyl ] pi peri di n-4-ol (Exanpl F 22) ( 1(()8rrg?T1 |) n e:jhiiﬂol (3{11 ) were
added 15% sodiun hydr oxi de agueous sol ution : an e mxture was
heated to ref-”&”@é&lu hourg. The solvent was distilled of f PEHEEPOISGuced
10 pressure. Water and ethyl acetate were added to the reaction m xture,

t he aqueous | ayer was separated and neutralized with dilute hydrochloric
acid. The precipitation was filtered to give the titled conpound (80ng). 15
[err] HNMR (CD{err]CD) [err]: 1.73-1.79 %_H,rr), 2.14-2.19(2H, m, 2.80-
2.93(3H, M, 3.02-3.11 (3H, M, 3.24-3.2 H m, 5.25(2H, brs),

5.61(0. 7x1H,t), 6.05(0.3xIHt), 6.72(1Hd),7.22-7.40(8H, m,

7.52-7.65(1H, ( : Z)[a%?: 3 , 2 mz:. 49 Mr1) .
Exanpl e 25 - ZL f gz &%?o?%%%iénmyﬁ Sf Q gdléhg{l ‘g%/sal?eoé-)ﬁl\{%h sat_urag?é_
di met hyl am noc aqbeayé dsddiarh bsleandiciel, nabd- dyied eniglp megylepupesilif e - ol
1ot 1 oot aoRAUNEo1BEP  GRA ELIN el bRY Bald SR RLERNES] FAEM! €
b’r'ormpr opyl i demepidOe 1dasipuych foi-Hgi b&ﬂlioéagd:ll oquﬁh&meaphw ébuting
-(3- | = 2-di hyl am nyl -6, 11- .

é%hggrgé?ggﬁgFggéfgggﬁ %géégégﬁe)ﬁé%QEQOQchP ¥§ give the titled compound 

(190mg) .

H-NMR (CDCl,) 8: 1.98-2.85(12H,m), 2.02(3H,s), 2.93(3H,s),

: )

5.23(2H,brs), 6.01(1H,t), 6.73-6.90(3H,m), 7.11-7.40(9H,m).

MS m/z: 488 (M+1)

10 Example 38 - 1-[3-(8-Bromo-4,10-dihydrothieno(3,2-
cl [1]1benzoxepin-10-ylidene)propyll piperidin-4- (4-
chlorophenyl) -4-o0l
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-
5-one with 4,10-dihydrothieno([3,2-c] [1]benzoxepin-10-one.
*H-NMR (CDCl,) 6: 2.84(2H,q), 3.45(2H,t), 5.10(24,s),

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

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
25 with the product of step 1.
'H-NMR (CDCL,) 8: 1.66-1.75(3H,m), 2.03-2.16(2H,m), 2.40-
2.86(8H,m), 5.09(0.7x2H,s),5.14{0.3x2H, s), 5.90(0.3x1H,t),



-45- [err]H-NWR (CDCl [err]) [err]: 1.62-1.67(2H, m, 2.00-2.12(2H m, 2.37-
2.47(8H,mM, 2.89(6H, s), 5.25(2H brs), 5.68(0.7x1Ht), 6.03 (0.3x1H1t),
6.71(0.3x1H,d), 6.78(0.7x1Hd), 7.13-7.40 (10H M. 5 M mz: 517 (M1).
Exanpl e 26 wel99326sThl or ophenyl )-1-[3-(6, 11-di hydr o- 2- 'PCT/US99/01266

hydr oxynmet hyl di benz[ b, e] oxepi n-11-yl i dene) propyl ] pi peridin- 4-ol To a
solution of (4-chlorophenyl)-1-[3-(6,11- 10

di hydr omet hoxycar bonyl di benz[ b, e] oxepi n-11- yl i dene) propyl ] pi peri di n-4-ol
(110mg) in THF (8m ) were added lithium alum num hydride (1.0OM O0.42m)
dropwise at O [err]C, and the m xt ureedias stirred at roomtenperature for 1
hour. Aqueous sodi um hydroxide (1M was added to the 15 reaction m xture

to stir for 30 _minute then e | ,acetate ri.n added to the
m xt ur e. Thefbﬁggﬁréxiﬁy%f'w%éﬁgépgﬁiﬁegsad@n&%QhéaSﬁrg *sat ur at ed aqueous
sodi um chl or igdd®o (@andxdr| &d, V@ 108 -rrageésHwm) sul faE-a.. 4Hensal vent was

distilled off_under reduced pressure. The residue was 20 purified by silica
Fae (et

gel chromat ogta ‘e ith

Example 39 - 4-(4-Chlorophenyl)-1-[3-(6,11-dihydro-6-oxo-
S GSH-dibenz[b,e]lazepin-1l1-ylidene)propyl]lpiperidin-4-ol

Step 1

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

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

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

6-5H-dibenz [b,elazepin-6,11-dione.

H-NMR (CDC1l,) &: 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 following the
procedure of example 45, step 3, but replacing 5-(3-
bromopropylidene)-10,11-dihydro-5H-dibenzo [a,d] cycloheptene
with the prodﬁct of step 1. '
H-NMR (CDCl,) 8: 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),
9.27(1H,brs) .
MS m/z: 459 (M+1)



di chl or onet hane- net hanol (10:1) to give the titled conpound (90ng).

[err]HHNMR (CDCl [err]) [err]: 1.61-1.66(2H m, (1 QE 2)032§H m, 2033-1H 0.

2. 48( 3H, 2.57-2.79 (6H M, 4.52(2H,s), 5.20(2H, brs X

6. 0120 2>r?1H t FOWREH 0 2x1H, d), 6.79(0.8x1H d), 7.06(1H, dd), ISR

7.15-7.37(9H, M. M5 mz: 476 (M1). -46- Exanple 27 -

" 4-(4-Chl orophenyl )-1-[3-(6, 11-di hydro-2-(1- . o

hydr oxy- 1- met hyl ) et hyl di benz[ b, e] oxepi n-11- yl i dene) propyl ] pi peri di n-4-ol

To a solution of 4-(4-chlorophenyl)-1-{s4{6,11- 5

di hydr o- 2- met hoxycar bonyl di benz[ b, e] oxepi n- 11-

yl i dene) propyl ] pi peri-di n-4-ol (60mg) in THF (6m) were added

met hyl magnesi uBxahpbdei de {34-0M cm.lbﬁﬂbheﬂybpmsﬂa-a(ts Ql[-dﬁ.hir@ro%%ﬁlﬁtﬂ.
eacti on, m xtur

m xture was sti.rred rature t he

was quenched by~ Sﬁ?u?gfégb ﬁ?ﬁﬁfﬁqggoﬁ§l£%4ﬁ%Pq§Pﬁ95PéE%f%?E“é%dﬂmater
was added to the mi Thereitld® iponnt WwayeprepsraE iy Foedornigwasded with
sat urated agueous s§d|un1 hl ori de, _and_dri ed ﬂéth na%pe3|un1sulfate The

sol vent was di BFPFESHTS: 9L FiFANP e 12, but replacing benzyl bromide with
5 ethyl iodide.

‘H-NMR (CDCl,) d8: 1.19-1.28(3H,m), 1.63-1.69(2H,m), 1.99-
2.16(3H,m}), 2.37-2.70(8H,m), 3.77-3.85(1H,m), 4.40-
4.48(1H,m), 5.85(1H,t), 7.12-7.45(11H,m), 7.85{1H,dd).
MS m/z: 487 (M+1) .

10 Example 41 - 1-[3-(5-n-Butyl-6,11-dihydro-6-oxo-5H-
dibenz [b,e]azepin-11- ylldene)propyll -4- (4-chlorophenyl) -
piperidin-4-ol '
The titled compound was prepared by following the
procedure of example 12, but replacing benzyl bromide with
15 n-butyl iodide.
'H-NMR (CDC1,) &: 0.90-0.98(3H,m), 1.25-2.20(9H,m), 2.40-
2.87(8H,m), 3.62-3.72(1H,m), 4.52-4.64(1H,m), 5.85(1H,t),
7.16-7.45(11H,m), 7.88(1H,dqd).
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, el azepin-11-
ylidene)propyllpiperidin-4-ol

To a solution 4-(4-chlorophenyl)-1-[3-(6,11-dihydro-6-
oxo-SH-dibenz[b,e]azepin-ll—ylidene)propyl]piperidin—4—6l

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 the mixture



reduced pressure. The residue was purified by silica gel 15 chronat ography
eluting with ethyl acetate-nethanol (95:5) to give the titled conpound
(20ngy). [err]HHNVR (CDCl[err]) [err]: 1.54(0.7x6H,s), 1.62(0.3x6H,s), 1.63-
1.70(2H, m , WD BB761 10(3H, M, 2.38-2.49 (3H, m, 2.62- 2.82¢driUsys/01266
5.17(2H,brs), 5.68(0.7xIHt), 6.05(0.3x1Ht), 20 6.75(0.3x1H d),

6.83(0.7xI H,d), 7.18-7.43(10H,m). MS nliz: 504 (M+l). Exanple 28 -

4- (4- Chl orophenyl )-1-[3-(2-cyano-6, 11-

di hydr odi benz[ b, e] oxepi n- 11- ylldene)ﬁ opyl ] pi peridin-4-ol The titled
conpound was prepared by follow ng t 25 procedure of exanple 1, but

repl aci ng 5-(3- bronopropylidene)-10, 11-di hydr o-5H di benzol[ a, d] cycl ohept ene

Uar" Lorr) ve KRR TELIA AT Popay b S 18 BYRERA D3RGS BP0 TS
é %( 023>7<ZH( gthm ,adet3fe( Rierbr added. t?ﬁ(t(he?xéhlct:)on Guure3x lchet ) | -

| H d . 25-7. ) m z: '
0, 7800 3xTH. dhos S ol oMo fbed 2 WBERLY w: Ttiurdbha( WD) - 5

aqueous sodium chloride, and dried with magnesium sulfate.

5 The solvent was distilled off under reduced pressure. The
residue was solved in 1M hydrogen chloride in diehyl ether
and stirred at room temperature for 1 hour. Aqueous sodium
bicarbonate and ethyl acetate were added to the reaction
mixture, the organic lajer was separated and washed with

10 saturated aqueous sodium chloride, and dried with ﬁagnesium
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(1H,m), 4.81-4.87(1H,m), S5.86(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-6,11l-dihydro-

20 6-oxo-5H-dibenz[b,elazepin-ll-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 (CDC1,) 3: 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(1H,d),
5.88(1H,t), 7.16-7.46(11H,m), 7.90(1H,dd).

MS m/z: 573 (M+1)



di hydr odi benz[ b, e] oxepi n- 11-yl i dene) propyl ] - 4- (4-
chl or ophenyl ) pi peridin-4-ol To a solution of

4- (4-chl oroph [ 3- (2- cyano-

6, 11- dlhydrodS@%ﬂ%f le] oxepi n- 11-yl i dene) propy! | pi peri di n- 1BCHUS{M%E0ny)
in EtOH (20m ) were added Raney nickel (50%slurry in water, 60 ng), and
the m xture was hydrogenated at 15 psi for 2 hours. The nixture was
filtered through the celite and distillegg.off under reduced pressure. The
residue was purified by silica gel chromatography eluting 15 with

di chl or onet hane- net hanol - aqueous anmoni um (95:5:1) to give the titled
conmpound (130ng§xa,{pg_@r ]4h;l- NVR- ( £06h]@fodheny@n -1 - [1 ($; 11 S(i3dy-7 -
2.18-2.34(2H, m,, 85- 10(8H, M, 3 88(2H?g) 30(2H brs), 5.59(1H1t),
6. 78(1H, d), 7. Jtsfdroav( iémbﬁ?zowmﬁ?i? B) f?M Exanpl e 30 -

4-(4-Chl orophe :)de%e[)érbéyi}pdp@ymﬁr& ol
ni trodi benz[ b, €] oxepi n-11-yl 1 dene) propyl ] pi peridin-4-ol The titled conpound
was prepared tnﬁﬁﬂﬂl%mm ng the procedure of exanple 1, but replacing 5-(3-

25 bronopropyl i deneyy %Oséiuéwudap & didrneel afdéﬁa@p@em engep th
11-( 3- bronnpropylldene) 11-di hydr o-2- "ni t or odi benz e] oxepi ne.
4.3g) in dichloroéthane (100ml) was ad ed boron

tribromide-methyl sulfide complex (19.3g) and the mixture .
was heated to reflux for 3 hour. Water and ethyl acetate
were added to the reaction mixture and neutralized with

10 dilute NaOH solution. The organlc layer was separated and
washed with saturated aqueous sodium chloride, and dried .
over magnesium sulfate. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel
chromatography eluting with ethyl acetate-hexane (1:2) to

15 give 5—(3—brbmopropylidene)-5,11—dihydro—7-hydroxy
[1]benzoxepino{2,3-blpyridine (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
[11benzoxepino(2,3-blpyridine with the product of step 1.

25 !H-NMR (DMSO-dg) &: 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(SH,m), 7.73(1H,dd), 8.47(1H,dd), 8.06(1lH,s).

MS m/z: 463 (M+1)



-48- [err]H-NWR (CDO [err])[err]: 1.62-1.67(2H, m, 1.80-2.12(3H m, 2.28-
2.78(8H, M, 5.05(0.3x2H, brs), 5.40(0.7x2H, brs), 5.90(0. 7x1H,t),
6.17(0.3x1H,t), 6.82(0.3x1Hd), 6.92(0.7x1H), 7.28-7.41(8H,m, 7.82(1H dd),
8. 15( 0. 7x| HW 9933651 8. 22( 0. 3x1H,d). M5 mz: 491 (I\/H). Ex aroirais®in1266
1-[3-(2- Ami no- 6, 11-di hydr odi benz[ b, e] oxepi n-

11-ylidene) propyl]-4-(4-chl orophenyl)pi peridin-4-ol To a solution of

4- (4-chl orophenyl )-1-[3-(6,11- 10 di hydro-2-nitrodi benz[b, e] oxepin-11-
yl'i dene) propyl ] pi peridi n-4-ol (120ng)si-n Et OH (15m ) were added tin (I1)
chloride (190nmg), and the mxture was heated to reflux for 1 hour. The was
distilled off under reduced pressure. The residue was added ethyl acetate
and sodrunllixaﬁgmeous 1 ot -nEHOM birppheyk) -Or-gidni (6, Laydihydio skepar at ed and

washed with sat ueous .sQ nd dried wi th nagnesi um
sul fate. The“EBgQ ?Pbﬁéb%ﬁﬁﬁﬂﬁ gg g}?pﬂﬁdﬁgﬁ%éﬁuced pressure. The residue
was purifiedyhydehe)peogel ] wiveartdiagsaphy el uting with

di chl or onet hane- net hanol (95:5) 20 to give the titled conpound (70ng).

[err]H-NI\/R (BY8® d[err]) [err]: 1.54-1.60(2H n), 1.85-2.00(2H m, 2.30-
80(8H n)s 3. 88( 24l &) eS1LEHGHIAE S) 115d Bfditdy47)-mebhéky

[1]benzoxepino[2,3-b)pyridin-5-one (5.0g) in THF (50ml) was
added 1.1M cyclopropylmagnesium bromide THF solution (25ml)
at 0°C. The reaction mixture was warmed to room
temperature, and stirred for 30 minutes. Aqueous ammonium
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
| préssuré. 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-5-01 (5.0g).

Step 2
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 solution. The organic layer was separated and 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 (L:4) to



6.46(2H, m, 6.59(1H,d), 7.24-7.49(8Hm. M5 mz: 461 (M+l). -49- Exanpl e
32 - 4-(4-Chlorophenyl)-1-[3-(6, 11-di hydro- 2-

hydr oxydi benz el oxepi n-11-yl i dene) propyl ] pi peridin-4-ol Step 1
11- ( 3- Brormpr%fﬁ/?‘l/:ﬁ 6He) - 6, 11- di hydro-2- 5 hydr oxydi benz[ b, e] BXEBBE126 s

prepared by foll ow ng the procedure of exanple 45, step 1 and 2, but

repl acing 5,11- di hydro- 7- met hoxypyrido [2, 3-c][ 1] benzoxepi n-5-one with
6, 11- di hydr o- 2- hydr oxydi benz[ b, e] oxepi n-11-one. [err]H NVR (CDC [err])
[err]: 2.69(2H,q), 3.39 (2Ht), 5.20(2°%s), 10 5.92(1H1t),

6.50-6.81(4H M, 7.17-7.37(4H, m. Step 2 The titled conpound was prepared
by followi ng the procedure of exaEEIe 4 éf r epl C|ng 5-(3-

br onopr opyl | deA&YS197 13- RFIMARTSPIHLEPRE z%{%ﬁcﬂé%? thppﬁﬁ OX¥ with the
product of stenlibeh%iéﬂrtrwﬁ GCBFbleiaihe[ e$rdg) 1. 60-1. 75(3H m),

1. 95-2. 10( 2H, nzm 2.35- 2.80(8H M, 5.10(2H, brs% 5. 93(1H t), 6.56(2H, brs),
6. 71( 1H, brs) <NMR7 . @acgwrﬁ 2.74(2H,q), 3.46(2H,t), 3.78(3H,s),

5.25(2H,brs), 6.07(1H,t), 6.72-6.82(3H,m), 7.21-7.42(5H,m)},
5 7.56(1H,dd), 8.45(1H,dd).

Step 3
To a solution the product of step 2 (1.1g) in DMF

(15ml) were added 4- (4-chlorophenyl) -4-hydroxypiperidine
(0.81g) and potassium carbonate (0.53g) and the mixture was

10 stirred at room temperature for 3 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 under redﬁced pressure. The

15 residue was purified by silica gel chromatography eluting
with methylene chloride-methanol (10:1) to give the titled.
compound as major regiocisomer (0.86g) and minor one
(0.059).
Major isomer

20 ‘H-NMR (CDCl,) 8: 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 *H-NMR (CDCl,) &: 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,brs), 5.95(1H,t), 6.72-
6.80(2H,m), 7.06(1H,d), 7.16(1H,dd), 7.28(2H,4d),
7.42(2H,d), 7.66(1H,dd), 8.39(1H,d4d).



MS mz: 462(Mtl) 20 Exanple 33 - 4-(4-Chl orophenyl)-1-[3-(6, 11-di hydro- 2-
nmet hoxydi benz[ b, e] oxepi n-11-yli dene) propyl ] pi peridin-4-ol Step 1

11- ( 3- Bronopropyl i dene) - 6, 11-di hydr o- 2- net hoxydi benz[ b, e] oxepi ne was
prepared by wWo#3eesing t he 25 procedure of exanpl e 45, stepci/usswbisse but
replaci ng 5,11- di hydro-7-nmethoxypyrido[ 2, 3-c][1] benzoxepi n-5-one with

6, 11- di hydr o- 2- met hoxydi benz[ b, e] oxepi n- 11- one. -50- [err] H NMR
(cd[err]) d: 2.74(2H,q), 3.43 (2H,t), 3.77(3H,s), 5.10(2H, brs),
6.02(1H,t), 6.70-6.83(3H m, 7.21-7.88(4H M. Step 2 The titled conpound
was prepared by following the 5 procedure of exanple 45, step 3, but

repl aci ng 5-(3- bronopropylidene)-10, 11-di hydr o-5H di benzol[ a, d] cycl ohept ene
with the prodgch/®f stem+l) [err]HNVR (CDC[err]) [err]: 1.59-1.65(2H m,
1.95-2.66(11H,m, 3.75(3H,s), 5. 10(2H brs), 6.03(1Ht), 6.69(2H brs), 10
6.82(1H,brs), 7.20-7.40(8H mM. M5 mz: 476( M+l)

Example 46 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-ethoxy
[1]benzoxepino[2,3-blpyridin-5-ylidene)propyl] piperidin-
4-0l

5 The titled compound was prepared by following the
procedure of example 34, but replacing 4-(4-chlorophenyl) -
1-[3-(6,11-dihydro-2-hydroxydibenz[b, e] oxepin-11-
ylidene)propyllpiperidin-4-o0l with 4-(4-chlorophenyl)-l—f3—-
(5,11-dihydro-7-hydroxy[l]lbenzoxepino [2,3-b]lpyridin-5-

10 ylidene)propyllpiperidin-4-ol (example 44). '
'H-NMR (CDC1,) &: 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-Chlorophenyl)-1-(3-(5,11-dihydro-7-
isopropoxy [1] benzoxepino[2,3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol

Tﬁe titled compound was: prepared by following the
20 procedure of example 46, but replacing ethyl iodide with
isopropyl bromide. _
H-NMR (cpcl,) &: 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(SH,m), 7.55(1H,dd),
25 8.47(1H,dd). "
MS m/z: 505(M+1)



Exanpl e 34 - 4-(4-Chl orophenyl)-1-[3-(6, 11-di hydr o- 2-
et hoxydi benz[ b, e] oxepi n-11-yl i dene) propyl ] pi peridin-4-ol To a sol ution of
4- (4-chl orophe %}) 1-[3-(6, 11-di hydro- 15 _
2- hydr oxydi ber‘&‘{ ®xepi n- 11-yl i dene) propyl ] pi peri di n- 4- ol PEIUSHYLL266
32) (200mg) in (5n1) wer e added sodi um hydride (60%in oil, 25ng), ethyl
iodide (0.052m ) and the m xture was stirred at roomtenperature for 1
hour. Water and ethyl acetate were added to the reaction m xture, the 20
organi c | ayer was separated and washedWw th saturated agueous sodi um
~chloride, and dried with magnesium sul fate. The solvent was distilled off
" under reduced pressure. The residue was purified by silica gel

chr omat ogr aphgxetmpl e ngs w t4r- et-10Hloxophan¥l hekalie- (5111)r-dibydkee’the titl ed

1750- 1. 65( 2, Ao prepsbopenSaad i Heniep d ta s BiBmud S35 O | )

6.02(1H,1t), 6y&&ﬁaﬂblpiopﬂ1&ﬁ(lﬁifﬁdas)-ﬁ -8119-7.42(8Hm). M5 mlz: 490(M+l) 5
Example 35 - 1-[3- Bro 11-di hydraod
11?3Fi Sene) pr op3[/l ] &i é r??(gr op elrllm%é) ;)?plegggéilb%?]q%%@ﬂowmg the

5 procedure of example 46, but replacing ethyl iodide with

ethyl bromoacetate.

'H-NMR (CDC1,) §: 1.28(3H,t), 1.63-1.68(2H,m), 1.97-

2.02(3H,m), 2.33-2.68(8H,m), 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(SH,m),
10 7.55(1H,dd), 8.44(1H,dd). '

MS wm/z: 549 (M+1)

Example 49 - 4- (4-Chlorophenyl) -1-[3-(7-cyanomethyloxy-
5,11-dihydro[1]lbenzoxepino (2,3-b]lpyridin-5-
ylidene)propyl]piperidin-~4-ol
15 The titled compound was prepared by following the
procedure of example 46, but replac1ng ethyl iodide with
bromoacetonitrile.
'H-NMR (CDC1l,) 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)



Step 1 3-Brono-11-(3-bronopropylidene)-6,11- di hydrodi benz[ b, e] oxepi ne was
prepared by following the 10 procedure of exanple 45, step 1 and 2, but
replaci ng 5,11- dihydro-7-nethoxypyrido[2, 3-c][1] benzoxepi n-5-one with 3-
br ono- 6, 11- sNdwvggrestii benz[ b, e] oxepi n-11-one. [err] H NVR ( CBEriussorokdeés[ err] :
2.74(2H,q), 3.43 (2Ht), 3.77(3H,s), 5.10(2Hbrs), 6.02(1Ht),
6.70-6.83(3H, M, 7.21-7.38(4H, mM. 15 Step 2 The titled conpound was
prepared by foll ow ng the procedure of exanple 45, step 3, but replacing
5- (3- bronopropylidene)-10, 11-di hydr g- 5H di benzo[ a, d] cycl oheptene with the
product of step 1. 20 [err]HNWR (CP&T[err]) [err]: 1.63-1.70(3H ),
1.96-2.10(2H, M, 2.32- 2.69(8H n, 5. 20(2H brs), 6.00(1Ht),

S G NN, BRA B U WL R T
di hydr odi bengi ibezvsepifol?; 3 -bHisne)direEy il i denardropylli-genadi ne
chlorophenyl)piperidin-4-ol
The titled compound was prepared by following the
S procedure of example 46, but replacing ethyl iodide 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 Sl_- 4-(4-Ch1oropheny1)-1-[3-(5,11—dihydro-7—(2—
hydroxyethyl) oxy[1]benzoxepino {2, 3-blpyridin-5-
_ ylldene)propyl]plperldln -4-0l

15 To a solution of 1-[3-(7- (2 ~acetoxyethyl)oxy-5,11-
[1]1benzoxepino[2,3-blpyridin-5-ylidene)propyl] -4- (4-
chlorophenyl)piperidin-4-ol (Example 50) (140mg) in ethanol
(5ml) were added 15% sodiun hydroxide aqueous 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
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

25 with methylene chloride-methanol (10:1) to give the titled
compound (120mg) .

Iy-NMR (CDC1l,) &: 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),



To a solution of 4-(4-chlorophenyl)-1-[3-(6,11- 5

di hydr o- 2- net hoxydi benz[ b, e] oxepi n-11- ylidene) propyl | pi peri di n-4-ol

( Exanpl e 2)(4%€”§%3in DMF (5m ) were added sodi um hydride (60%in oil,
50ng), met hyl WOURA®L(0. 07m ) and the nmixture was stirred atPGHBM01266
tenperature for 1 hour. Water and ethyl acetate were added 10 to the
reaction mxture, the organic | ayer was separated and washed with saturated
aqueous sodiumchloride, and dried with gpgnesiun1sUIfate. The sol vent was
distilled off under reduced pressure. T%e residue was purified by silica
gel chromatography eluting with ethyl acetate-hexane (1:1) 15 to give the

titled . : b O ,
2 5055 6oy me- O QR A B LT Y S L 00 B 7 B e S S A
7.09-7.37 (9H, 1§-43MBHE) . 460( Mr1) 20 Exanple 37 -

4- Acet oxy- 4- (4~ &l or aop iil-[3-(6, 11-
i hydr odi benz[ b, e] 0xepin-1I-y1i dene)propyl]piperidine To a solution o
di hvdr odi b [6&pflz. g% %gllf.d ) 11 pi i di | . f

4- (4-chl orophenyl )-1-[3-(6, 11- di hydro-2-net hoxydi benz[ b, e] oxepi n-11-

{sni were atacteine, pch 8 (e PR sBRer A oty P TR e
m xture was St imomthcdtinoethyl poxefdthenzdxepihcidwus -bReweiclisi-Sedi um
bi car bonat & an%&idene)propyl]piperidin—4-oi

The titled compound was prepared by following the
procedure of example 46, but replacing ethyl iodide with 4-

(2-chloroethyl)morpholine hydrochloride.

10 H-NMR (CDCl,) &: 1.62-1.67(2H,m), 1.95-2.08(2H,m), 2.20-
2.67(13H,m), 2.74(2H,t), 3.67—3.71(4H,m), 4.04(2H,t),
5.23(2H,brs), 6.05(1H,t), 6.73-6.82(3H,m}, 7.20-7.41(S5H,m),
7.53(1H,dd), 8.42(1H,dd).

MS m/z: 576 (M+1)

15 Example 53 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro
[1]benzoxepino [2,3-blpyridin-5-ylidene) propyl]piperidin-
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-
methoxy [1]benzoxepino[2,3-blpyridin-5-one with 5,11~
dihydro[1]lbenzoxepino[2,3-blpyridin-5-cne.
*H-NMR (CDCl,) &: 2.71(2H,q), 3.46(2H,t), 5.33(2H,brs),

25 6.04(1H,t), 7.0147.17(3H,m), 7.29(1H,dd), 7.56(1H,dd),
8.53(1H,dd).



ethyl acetate were added to the reaction m xture, the -53- organic |ayer
was separated and washed with saturated aqueous sodi um chl oride, and dried
wi th magnesi um sul fate. The solvent was distilled off under reduced
pressure. Theosweésdue was purified by silica gel chronat ogcapisyyebest i ng 5
wi th ethyl acetate-hexane (1:4) to give the titled conpound (190ng).
[err]HHNMR (CDCl [err]) [err]: 1.98-2.85(12H m, 2.02(3H,s), 2.93(3H,s),
5.23(2H,brs), 6.01(1Ht), 6.73-6.90(3H, nm, 7.11-7.40(9H, M. M5 nl z:

488(Mrl) 10 Exanple 38 - 1-[3-(8-Brorgy.4, 10-di hydrothi enof 3, 2-

c] [ 1] benzoxepi n- 10-yl i dene) propyl ] pi peri di n-4-(4- chl orophenyl)-4-ol Step 1
8- Br onon- 10- ( 3- br onopr opyl i dene) -4, 10- 15

di hydr ot hi engfd22¢c] [ 1] benzoxepi ne was prepared by follow ng the procedure
of exanple 45, step 1 and 2, but repl acing

5, 11- di hydr o- 7- neFﬁGx?ﬁ?%?@cﬁqu9qEF[Yfﬁeﬂ%?ﬁﬁﬁﬁ41bY5f8ﬁl°W}?$ the

4,10- di hydr ot err
[err]: 2. 84( H, q) 3 45 ]Z%Q%r)g&ﬂrg Ebaeé& NSt LRPIREL TS g:c: [ D
' romopropylldene 5 11 ~dihydro-7-methoxy

5 [1]benzoxepino([2,3-b]lpyridine with the product of step 1.
'H-NMR (CD¢13) 8: 1.66-1.71(2H,m), 2.00-2.20(3H,m), 2.36-
2.69(8H,m), 5.34(2H,brs), 6.10(1H,t), 6.83-6.96(3H,m),
7.17-7.44(6H,m), 7.60(1H,dd), 8.46(1H,dd).

MS m/z: 447 (M+1) |

10 Example 54 - 1-[3-(8-Br6mo—5,ll-dihydroillbenzoxepino[2,3-
blpyridin-5-ylidene)propyl] -4- (4-chlorophenyl)piperidin-
4-0l
Step 1

8-Bromo-5- (3 -bromopropylidene) -5,11-

15 dihydro[1]benzoxepino[2,3-b]lpyridine was prepared by
following the procedure of exémple 45, step 1 and 2, but
replacing 5,11-dihydro-7-methoxy {1]1benzoxepino{2,3-
blpyridin-5-one with 8-bromo-5,11-
dihydro{1]benzoxepino[2,3-b]pyridin-5-one.

20 H-NMR (CDCl,) &: 2.75(2H,q), 3.50(2H,t), 5.38(2H,brs),
6.08(1H,t), 6.85-6.98(2H,m), 7.18-7.35(3H,m), 7.59(1H,d4d),
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.



20 6.11(1H,t), 6.65(1Hd), 7.03-7.08(2HM), 7.38-7.43(2H,m. Step 2 The
titled conpound was prepared by follow ng the procedure of exanple 45, step
3, but repl acié'p,g gﬁ

br onopr opy! i d&&93765111- di hydr o- 5H di benzo[ a, d] cycl ohept ene PEI/U§I9{0§R66 he
product of step 1. [err]H-NVR (CDCl [err]) [err]: 1.66-1.75(3H m,
2.03-2.16(2H, M, 2.40- 2.86(8H,m, 5.09(0.7x2H,s),5.14(0.3x2H, s),

5.90(0. 3x1H,1t), -54- 6.10(0. 7x1H,t), 6.64(0.7x1H d), 6.75(0.3x1H, d),
6.90(0.3xIHd), 7.03-7.09(2H m, 7.21-7.45(6H M. M5 mz: 532(M+l) Exanple
39 - 4-(4-Chlorophenyl)-1-[3-(6, 11- di hydr o- 6- oxo- - 5

5H di benz[ b, e] azepi n-11- ylldene)propyl]plperidin 4-0l Step 1

o epar 6d by 1 oV FOEJEEEs e doite LoP S anB] v e 20 GAREDE 34
replaci ng 5, 112dihyes pmy/; ﬂ@o«mmﬂpysldatm%wl [71]0bel’rZ©>?Ql?Hﬂm}5 One W th

6, 11-di hydro- 6-5H-di benz[b, e i n-6, ] H CDCl[err
Lerr]: 2, 70-2. 203 (D 3[4524( 45)(51{5@2(1%?1{ ') A

MS m/z: 525, 527 (M+1)

5 Example 55 - 4- (4-Chlorophenyl)-1-[3-(10,11-dihydro-10-oxo-
5H-pyrido[2,3-c] [2]1benzazepin-5-ylidene) propyl] piperidin-
4-0l '

Step 1
5- (3-Bromopropylidene) -10,11-dihydro-10-oxo-5H-

10 pyrido[2,3-~c] [2]benzazepine was prepared by following the
procedure of example 45, step 1 and 2, but replacing. 5,11-
dihydro-7-methoxy[1]benzoxepino[2,3-B]pyridin-5-one with .
10,11-dihydro-S5H-pyrido[2,3-c] [2]benzazepin-5,10-dione.
'H-NMR (CDC1l,) 8: 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 (CDC1l,) &: 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)



7.08-7.58(7H, m, 8.05(1H dd), 9.00(1H brs). Step 2 15 The titled
conpound was prepared by follow ng the procedure of exanple 45, step 3, but
repl aci ng 5-(3- bronopropylidene)-10, 11-di hydr o- 5H di benzo[ a, d] cycl ohept ene
with the provoe®37és1 step 1. [err]HNVR (CDO [err]) [err]: pcrfifsosdo186s( 2H, m ,
1.97-2.20(3H, M, 2.35- 20 2.68(8H,nm, 5.80(1Ht), 7.03-7.53(11H m,
8.02(1H,dd), 9.27(1H brs). M5 nlz: 459( M+l) -55- Exanple 40 -

4- (4- Chl orophenyl )-1-[3-(6, 11-di hydro- 5- et hyl -

6- oxo- 5K di benz[ b, e] azepi n-11-yl i dene}propyl ] pi peridin-4-ol The titled
conpound was prepared by follow ng the procedure of exanple 12, but

repl aci ng benzyl bromde with 5 ethyl iodide. [err]H NVR (CDCl[err]) [err]:
1.19-1.28(3H, .69 2. 59 s ) 16( - 394 C n,
377-3 85 1H 1R A00 4. da(ir o pmA) B 15 o, B Hpaafdl it

- 7.85(1H, dd) . wethyl-10t®xoVEEr pYDidei@n?icd (4] benzazepin-5-

1-[3-(5-n- But Y} ; Gerldyglidiil B3 Bapi@imld-o1

The titled compound was prepaféd by following the

5 procedure of example 36, but replacing of 4-(4-
chloropheényl) -1-[3-(6,11-dihydro-2-
methoxydibenz[b,e]oxepin-ll-ylidene}propyl]piperidin-4—ol
with 5—(3-bromopropylidene)-10,ll-diﬁydro—lo—oxo-SH-
pyrido[2,3-c][2]benzazépine.

10 *H-NMR (CDCl,) &: 1.64-1.70(3H,m), 2..00-2.10(2H,m), 2.41-
2.69(8H,m), 3.62(3H,S); 5.82(1H,t), 7.07(1H,dd), 7.25-
7.54(8H,m), 7.91(1H,dd), 8.34(1H,dd).

MS m/z: 474 (M+1)

. Example 57 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-"
15 methoxyl[l]lbenzoxepinol[2,3-b]lpyridin-5-
ylidene)ethyl)piperidin-4-ol
Step 1
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 5,11-dihydro-7-
methoxy [1] benzoxepino[2,3-b]lpyridin-5-one (1.0g) dropwise
as THF solution (5ml), and the mixture was warmed to room
temperature, and stirred for 3 hours. Aqueous 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 reduced



di benz[ b, e] azepi n- 11-yl i dene) propyl ] - 4- (4-chl orophenyl) - piperidin-4-ol
The titled conpound was prepared by follow ng the procedure of exanple 12,
but replacing _benzyl bromde with 15 n-butyl iodide. [err]HNVR (CDC [err]).
[err]: O. 90-0."%&9@/?%, 1.25-2.20(9H, ) ,+~2.40- 2.87(8H, m), 3PCHIUSIIPREAH, ),
4.52-4.64(1H,n), 5.85(1H,t), 7.16-7.45(11H, m, 7.88(1Hdd). M5 m z:
515(M+1l) 20 Exanple 42 - 4-(4-Chlorophenyl)-1-[3-(6, 11-di hydro-5-(3-

hydr oxypr opyl ) - 6- oxo- 5H di benz[ b, e] azepi n-11- yli dene) propyl ] pi peri di n-4- ol
To a sol ution 4-(4-chlorophenyl)-1-[3-68-11-di hydro- 6-

0x0- 5H-di benz[ b, e] azepi n- 11-yl i dene) propyl ] pi peri di n-4-ol 25 hydrochl ori de
(Exanple 39)(500ng) in DM (8m ) were added sodi um hydride (60%in oil,
200ng), 2-(3- preswpropdRe) residng dvas mifiad by Bilicangel he mi xture

-56- was stirr @J’ngh 1 ur, EheNG EENY, etate
were added to ?ﬁ’éﬁrlaé%c | n?:ng;%?g%géevt’%% o%égﬂi ca%legé\g% %/35 sepglr'ait)e %and
washed with sagiveit®dl-dihydro-7-methoxy-~5-methylenepyrido([2,3-

c] [1]benzoxepine (0.14qg).

5 Step 2
To a solution of DMF (0.54ml) was added phosphorus
oxychloride (0.41ml) at 0°C for 10 minutes. To the reaction
mixture was added the product of step 1 (210mg) in
carbontetrachloride (5ml) and the mixture was heated to

10 reflux for 5 hours. Aqueous sodium bicarbonate 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.

15 residue was purified by silica gel chromatography eluting
with ethyl acetate-hexane (1:4) to give 3-(5,ll1-dihydro-7-
methoxy [1]benzoxepino[2,3-blpyridin-5-ylidene) acetaldehyde
(130mg) .

H-NMR (cbcl,) &: 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), 5.62(0.3x1H,d),
9.79(0.7x1H,d) .



aqueous sodium chloride, and dried wth magnesium sulfate. 5 The sol vent
was distilled off under reduced pressure. The residue was solved in 1M
hydrogen chloride in diehyl ether and stirred at roomtenperature for 1
hour. AqueouWO9%&i6sim bi car bonat e and et hyl acetate were adpEgusosnile
reaction m xture, the organic |ayer was separated and washed wth 10
satur at ed aqueous sodiumchloride, and dried wth magnesium sul fate. The
solvent was distilled off under reduced pressure. The residue was purified
by silica gel chromatography elutingéat+th ethyl acetate to give the titled
conpound (250ng). 15 J[err]HNVR (CDCl[err]) [err]: 1.25-2.87(15H m,
3.51-3.56(2H, m, 3.76- 3.82(1H m, 4.81-4.87(1H,nm, 5.86(1H1t),
7.16-7.45(11%-ey ,3 7. 82(1H,dd). M5 m z: 517(N%1) Exanpl e 43 -

6- oxo. St di bens| b1 TLaod. Eoiondy W pERPeq By collouing che
chl or opheny| proeqdniediof- 4xemplaesgi tdtap GonpOUrmbp@ﬁCQNerﬁr§d(5yliﬂlIomﬁng
bronbace: at o. SRR et BRIt Al 8 " 6o’ o3
1. 95- 2. 18( 3¥l idene) pt>p2naTAehiyds  wikP4rbldst of ZepH2d), 5.88(1H,t),
7.16-7. 46(11ft3$m.(cn8£%H qd 1 64-1.82(2H,m), 1.92-2.22(3H,m), 2.43-

2.58(2H,m), 2.79-3.45(6H,m), 3.68(0.3x3H,s),

3.70(0.7x3H,s), S5.24(2H,brs), 6.18(0.7x1H,t),

6.21(0.3x1H,t), 6.72-7.42(8H,m), 7.78(0.3x1H,d4d),

10 7.85(0.7x1H,dd), 8.42(0.7x1H,dd), 8.46(0.3x1H,dd).
MS m/z: 463 (M+1).

Example 58 - 4-(4-Chlorophenyl)-i-[4-(5,11-dihydro-7-
methoxy [1]benzoxepino[2,3-b]lpyridin-5-
yvlidene)butyl]piperidin-4-ol

15 Step 1

3-(5,11-Dihydro-7-methoxy[l]benzoxepino([2,3-blpyridin-
S-ylidene) propenaldehyde was prepared by following the
procedure of example 57, step 2, but replacing 5,11-
dihydro-7-methoxy-5-methylene [1]benzoxepino [2,3-blpyridine
© 20 with 5,11-dihydro-7-methoxy-5- (propyl-1-ene)

[1]1benzoxepino[2,3-blpyridine (by-product of example 45,
step 3).
H-NMR (CDC1,) 8: 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).



M5 mlz: 573(Mrl) -57- Exanple 44 -

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro-7- hydroxy

[ 1] benzoxepi n - bl pyridin-5- ylidene)propyl]piperidin-4-o0l Step 1 5

To a solution%@%mﬁﬁ product of exanple 45, step 1 (4.39) inrﬁwﬂﬁﬁﬂFﬁéthane
(100m ) was added boron tribrom de-nmethyl sulfide conplex (19.3g) and the
m xture was heated to reflux for 3 hour. Water and ethyl acetate were added
to the reaction mxture and neutralized.yith 10 dilute NaCH solution. The
organi c | ayer was separated and washed with saturated agueous sodi um
chloride, and dried over magnesium sul fate. The solvent was distilled off
under reduced %ﬁe ure. The residue was purified by silica gel

chr omat ogr aphy e ing with ethyl acetate-hexane (1:2) to 15 give

5- ( 3- br onopr opyl i deri) a5 sbluditg dob-thenydoshagt] eEbehepxtpl D, 3] pyri di ne

6 03(1H 1), b, GO CITeTReRhl) (G lyers Sl Bomidn ™ ST G
triacetoxyborohydride (170mg), 4-(4-chlorophenyl)-4-

5 hydroxypiperidine (70mg) and acetic acid (0.02ml) and the
mixture stirred at room temperature for 24 hour. 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.

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[l]benzoxepino[2,3-b}pyridin—s—ylidene)buten-2~

15 yllpiperidin-4-ol (1l10mg). _
H-NMR (CDC1,) &: 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},

20 7.65 (O.3x1H,dd)' , 8.37(0.3x1H,dd), 8.45(0.7x1H,dd).

MS m/z: 489 (M+1).

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).



20 Step 2 The titled conpound was prepared by follow ng the procedure of
exanpl e 45, step 3, but replacing 5-(3-

br onopr opyl i dene) -5, 11-di hydr o- 7- met hoxy [ 1] benzoxepi no[ 2, 3-b] pyridine with
the product WOBHHM 1. 25 [err]H NVR (DMSO-d[err]) [err]:pirddomdzgel (2H M,
1.74-1.85(2H, M, 2.29- 2.51(8H,m, 5.15(2H,brs), 6.07(1Ht),

6.61-6. 70(3H, M, 7.33-7.48(5H,m, 7.73(1Hdd), 8.47(1H dd), 9.06(1H,s). M

mz: 463(M1) -58- Exanple 45 - 4-(4-Chlorophenyl)-1-[3-(5,11-di hydro-7-
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-570y! i dene) propyl ] pi peridin-4-ol Step 1
5 To a solution of. 5,11-di hydro-7-net hoxy

[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-one (5.09) in THF (50mM ) was added 1.1M

cycl opr opyl meignesruRTbeD)y de THEs -swloot(iner, h2pnd )7At3)[s8r,r EC18The reaction
m xture was warned to roomtenperature, and stirred for 30 m nutes. Aqueous

ammoni um 10 chi bt (Fe™ndSebh{? - Hbdtafe 1REFEThd e & 9 -5He tr eZcL PP xt ur e,
the organic |@ysy-¢vas (3apay at edosnd 79a8ked) Wdso-8.56 (1H,m) .

MS m/z: 491 (M+1)

5 Example 59 - 1-[3-(5,11-Dihydro-7-
methoxy[l]benzoxepino[2,3-b]p§:idin-5-
ylidene)propyllpiperidin-4-phenyl-4-o0l

The titled compound was prepared by following the
procedure of example 45, step 3, but replaéing 4-(4-
10 chlorophenyl) -4-hydroxypiperidine 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/z: 443 (M+1).

Example 60 - 4-(4-Bromophenyl)-1-([3-(5,11-dihydro-7-
methoxy [1] benzoxepino (2,3 -b]l pyridin-5-
ylidene)propyl]l piperidin-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 - (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).



sat urat ed aqueous sodium chloride, and dried with magnesium sul fate. The
sol vent was distilled of f under reduced pressure. The residue was filtered
and washed w th etg 15 acetate-hexane (1:2) to give

5- cycl opr opyl X2 ¥Bfhydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3- b] pyRGHrIP2BLE8
(5.09). Step 2 To a solution of the product of step 1 (4.3g) in acetic acid
(30m ) was added 48% aqueous HBr (25m) at 20 10[err]C. The reaction

m xture was warned to roomtenperature, and stirred for 12 hours. Water and
ethyl acetate were added to the reactiofpm xture and neutralized with

di lute NaOH solution. The organic |ayer was separated and washed with

satur ated aqueous sodium chloride, and dried over 25 magnesium sul fate. The
sol vent was di #s In/ed &bfi,spdefm+Educed pressure. The residue was purified
by silica gel chromatography eluting with ethyl acetate-hexane (1:4) to
-59- give 5-(3-bronopropylidene)-5,11-di hydro-7-nmet hoxy

[1]benzoxepiruﬂékéhdlhpxaidime[é5(§mm1 Hieriddg-MVR (CDCl [err]) [err]:
2.74(2H,q), 3.46(2H 1), 3. 78(3H s) .\ 5.25(2H brs), 6.07(1H 1),
6.72-6. 82(3++rometPQE¥[ 3E2PSPFﬁ?1n°l 3-blpyridin-5-

ylidene) propyllpiperidin-4-ol

5 The titled compound was prepared by followiné the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) ~4-hydroxypiperidine with
4-hydroxypiperidine.
'H-NMR (CDC1,) 8: 1.43-1.60(2H,m), 1.80-1.98(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,s8), 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 wm/z: 367 (M+1l).

Example 62 - 4-Benzyl-1-[3-(5,11-dihydro-7-
15 methoxy([l]lbenzoxepino(2,3-b]lpyridin-5-
ylidene)propyllpiperidin-4-ocl
The titled compoﬁnd was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
20 4-benzyl-4-hydroxypiperidine.
'H-NMR (cpcl,) &: 1.42-1.57(3H,m), 1.62-1.75(2H,m), 2.22-
2.70(8H,m), 2.79(2H,s), 3.80(3H,s), 5.25(2H,brs),
6.08(1H,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).



5 7.56(1H,dd), 8.45(1H,dd). Step 3 To a solution the product of step 2
(1.1g) in DMF (15m ) were added 4-(4-chl orophenyl)-4-hydroxypi peridi ne
(0.81g) and potassium carbonate (0.53g) and the m xture was 10 stirred at
roomtenper ¥m9ows765r 3 hours. Water and ethyl acetate wer ecaddesbizes t he
reaction mxture, the organic |ayer was separated and washed wi th saturated
aqueous sodium chloride, and dried with nagnesium sul fate. The sol vent was
distilled off under reduced pressure. The 15 residue was purified by
silica gel chromatography eluting with nethylene chloride-nethanol (10:1)
to give the titled conpound as maj or ~7£yi oi soner (0.86g) and ni nor one
(0.05g). Major isomer 20 J[err]HNWR (CDCl[err]) [err]: 1.64-1.69(2H m,

1.91-2. 08(3H, .34~ 2.69(8H, m, 3.77(3H ), 5. 25(2H brs), 6.07(1H t),
6. 72- 6.8(2(3%,217? 2P 7. 22{%%{‘%)1,‘ é.‘s(égr}rli,'%}i{d%‘?-47(s(1l4, 83;. |vs'm§z: H
477(Mr1) M nofiet sl ] Benzbrép1dd [YE -bPRCkf 81415 ~yh8idene ) brbpyd) 7(3H M),
2.01- 2. 13( 2H '1m), 3.76(3H s), 5.22(2Hbrs), 5.95(1H,t),

rkg, .35 2.,76é8H
6.72- 6.80( 2HPRFYIPIBSEIAING, 7. 16(1H, dd), 7.28(2H,d), 7.42(2H, d),
7.66(1H dd), 8.39(fHd @dtled compound was prepared by following the

5 procedure of example 45, step 3, but replacing
- 4-(4-chlorophenyl) -4 -hydroxypiperidine with
4-cyano-4-phenylpiperidine{
H-NMR (CDCl,) 5: 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-blpyridin-5-ylidene)propyl] -4-
phenylpiperidine
15 The titled compound was prepared by followiﬁ§ the
: procedure of example 45, step 3, but replacing '
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-phenylpiperidine.
IH-NMR (CDCl,) &: 1.73-1.79(4H,m), 1.96-2.03 (2H,m), 2.37-
20 2.852(5H,m), 2.86—2.94(2H,m), 3.77(3H,8), 5.26(2H,brs).
6.08(1H,t), 6.72—6.83(3H,m), 7717-7.31(6H,m), 7.56 (1H,d4d),
8.49(1H,d4d) .
MS m/z 426 (M+1).



-60- M5 mz: 477(Ml) Exanple 46 -

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydr o- 7- et hoxy

[ 1] benzoxepi nol 2, 3-b] pyri di n-5-yli dene) propyl ] pi peridin- 4-ol 5 The
titled conpountP Y8263 cpared by fol | owing the procedure of cRGFPSISODES byt
repl aci ng 4-(4-chl orophenyl) -

1-[3-(6, 11-di hydro- 2- hydr oxydi benz[ b, e] oxepi n-11-

yl i dene) propyl ] pi peridin-4-ol with 4-(4-chl orophenyl)-1-[ 3-

(5, 11-di hydro- 7- hydr oxy[ 1] benzoxepi no[-Z33- b] pyri di n-5- 10
yIidene)propyl]piperidin-4-o| (exanple 44). [err]H-NWR (CDCl [err]) [err]:
1.38(3H,t), 1. 67 1.72(3H, M, 2.05- 2.16(2H,n), 2.40-2.80(8H m, 3.99(2H q),
5. 26( 2H, br s) lﬁﬂ&% - 6-14-ehBoycphenyl)712d37 (3L 5rarpydro-S7A4 1H, dd) ,

UL e

|sopropoxy[l]bﬂhszuﬁmﬁwp213Pbppylddmm 5- ylidene)propyl]piperidin-4-ol The

| ed d |
LLE ?epfgng;netﬁeﬁmﬂggﬂg:%Q ?ém£8££8wwgglﬁggiaggdpﬁgcﬁgfigwﬂﬁgQﬁﬁﬁp e 46,
5

procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (4-chlorcphenyl)piperidine. _
H-NMR (CDC1l,) &: 1.68-1.74(4H,m), 1.96-2.03(2H,m), 2.36-
2.48(5H,m),2.89-2.94(2H,m), 3.77(3H,s), 5.27(2H,brs),
10 6.07(1H,t), 6.73-6.83(3H,m), 7.10-7.27(5H,m), 7.57(1H,dd),
8.48(1H,dd).
MS m/z: 461 (M+1).

Example 66 - 1-[3-(5,11-Dihydro-7-
methoxy (1] benzoxepino[2,3-b]pyridin-5-
15 ylidene)propyl] -4-piperidinopiperidine
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4-(4-chlorophenyl) -4-hydroxypiperidine with
4-piperidinopiperidine. _

20 H-NMR (cDCl,) &6: 1.40-2.00(12H,m), 2.15-2.60(%9H,m), 2.80-
2.92(2H,m), 3.80(3H,s), 5.28(2H,brs), 6.05(1H,t), 6.75-
6.86(3H,m), 7.30(1H,dd), 7.55(1H,dd), 8.46(1H,dd).

MS m/z 434 (M+1).



| sopropyl bromde. [err]HNWR (CDCl[err]) [err]: 1.30(6Hd),
1.60-1.70(3H, M, 1.99- 2.09(2H m, 2.33-2.69(8H,mM, 4.37-4.48(1H m,
5.26(2H,brs), 6.06(1H,t), 6.73-6.82(3H nm, 7.21-7.43(5H, m, 7.55(1H dd), 25

8. 47(1H, dd) wasnTésa: 505( Mirl) -61- Exanple 48 -
4- (4- Chl or ophenyl )-1-[3-(5, 11-di hydro- 7-
et hoxycar bonyl net hyl oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-

PCT/US99/01266

yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by foll ow ng
the 5 procedure of exanple 46, but repl.acing ethyl iodide with ethyl
bronpacetate. [err]H-NVR (CDCl [err]) [err]: 1.28(3Ht), 1.63-1.68(2H m,

1.97- 2.02(3H,m), 2.33-2.68(8H m, 4. 24(2H q), 4.55(2H, s),

5.26(2H, brs),

6.06(1H t), Gxda 538543141@[3.7(5211@43 &b~ 10 7.55(1H, dd), 8.44(1H, dd).

M5 nmlz: 549( w1l le 49 - 4-( rophenyl

nethyloxy-

5, 11- dlhydroFTF-eﬁzé ?ER%FE}QSIBy?lﬁ dﬁﬂ'ségié§ﬁPéb9F%§¥ & di n- 4- ol

(2-keto-1-benzimidazolinyl)piperidine

The titled compound was prepared by following the

5 procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with

4-(2-keto-1-benzimidazolinyl)piperidine.

H-NMR (CDC1l,) &: 1.75-1.79(2H,m), 2.03-2.15(2H,m), 2.38-

2.52(6H,m), 2.93-2.98 (2H,m), 3.78(3H,s), 4.30-4.38(1H,m),
10 5.30(2H,brs), 6.10(1H,t), 6.73-6.84(3H,m), 7.01-

7.03 (3H,m), 7.21-7.28(2H,m), 7.59(1H,dd), 8.48(1H,dd).

MS m/z: 483 (M+1).

Example 68 - 1-[3-(5,11-Dihydro-7-

methoxy [1] benzoxepino [2,3-blpyridin-5- ylldene)propyl] -4-

15 (2-keto-3-methyl-1-ben21m1dazollny1)plperldlne

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-

b]pyridin;s-ylidene)propyl]-4-(2-keto—1-

benzimidazolinyl)piperidine.

H-NMR (CDCl,) &: 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(1H,m), 5.27(2H,brs), 6.08(1H,t), 6.71-6.83(3H,m),

6.93-7.06(3H,m), 7.23-7.60(2H,m), 8.08(1H,dd),
MS m/z: 497 (M+1).

8.48(1H,dd).



15 The titled conpound was prepared by follow ng the procedure of
exanpl e 46, but replacing ethyl iodide with bronobacetonitrile. [err] H NWVR
(cAferr]) d: 1.62-1.67(2H nm, 1.94-2.06(2H,m, 2.21(1H, brs),

2.34-2. 66( 8H, WP 99765 2Hs) , 5.26(2H, brs), 20 6.10(1H t), 6. RETAISHNNIES,
6.92(1H,brs), 7.22-7.41(5H m, 7.56(1H,dd), 8.44(1H,dd). M5 mlz: 502( Mtl)
-62- Exanple 50 - 1-[3-(7-(2-Acetoxyethyl)oxy-5,11-di hydro
[1]benzoxepino[2,3-b]pyridin-5-y|idene% ropyl]-4-(4-

chl or ophenyl ) pi peridin-4-ol The titled gbnpound was prepared by follow ng
the 5 procedure of exanple 46, but replacing ethyl iodide with 2-

bronoet hyl acetate. [e H NVR 1.65-1.72(3H m,
1.97-2. 09(5H, niixa“p]@[7 6r9r2]-7(§céi1r§ﬁ 134’%1J4£rf£rer2|rﬂ]n) 4.37-4. 4(1(2Hmr‘r)

5.25(2H, b 1t “1H, dd), 10
> 47E1H o )S) I\%t%j?cé;@‘%lié:e&?oié%}(ﬁn@ﬁ @im)pyridaa §- 93£5éha)pr5pﬁa(1|4 ),

4- (4- Chl or ophePBRy¥YY=Y .3 tf}aaaﬁg%ﬁ:cb[#. S(]Ziecan-t; one
The titled compound was prepared by following the

5 procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
1-phenyl-1,3,8-triazaspiro([4,5]decan-4-one.
JH-NMR (CDCl,) &: 1.65-1.70(2H,m), 2.36-2.41(2H,m), 2.53-
2.79(8H,m), 3.76(3H, s), 4.70(2H,s), 5.25(2H,brs),

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]lpyridin-5-

15 vylidene)propyl]lpiperidine

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-anilino-4-carbamylpiperidine.

20 'H-NMR (CDC1l,) &: 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(2H,d), 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+l).



hydr oxyet hyl ) oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-

yl i dene) propyl ] pi peri di n-4-ol 15 To a sol ution of

1-[3-(7-(2-acetoxyet hyl)oxy-5, 11-

[1] benzoxepiW@[’?’?{%b] pyri di n-5-yl i dene) propyl ] - 4- (4- PCT/US99/01266

chl or ophenyl ) pi peri di n-4-ol (Exanple 50)(140ng) in ethanol (5nm) were added
15% sodi un hydr oxi de aqueous solution (2m) and the m xture was heated to
reflux for 1 hour. 20 Water and ethyl acetate were added to the reaction
m xture, the organic |ayer was separtg8-ed and washed with saturated aqueous
sodium chl oride, and dried with magnesi um sul fate. The sol vent was
distilled off under reduced pressure. The residue was purified by silica
gel chromat Gpaapiye 2Luti hgl@Thlgrophapyhy+4nE olf, dii-déhpwdrdanol (10:1) to

0 ba- 1 bo( oo TEEHERa bt BRLbbE NI L0 Lo L L0 ok
3. 99- 4. 04( 2 In)dent) 240R¥]l lpiperazine63- 6. 04(1H,t), 6.71-6.84(3H m,
44 Gl of opheny eIt 5The Sepmihiisl pEbOBpepdfd™t sBD16MAS GaTPle 52 -
5§ procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with

1- (4-chlorophenyl)piperazine.

‘H-NMR (CDC1l,) 8: 2.36-2.53(8H,m), 3.07-3.09(4H,m),

3.76(3H,s), 5.26(2H,brs), 6.08(1H,t), 6.72-6.81(5H,m),

10 7.16-7.28(3H,m), 7.56(1H,dd), 8.49(1H,dd).
MS m/z: 462 (M+l).

Example 72 ~ 1-([3-(5,11-Dihydro-7-
methoxy {1] benzoxepino{2,3-b]pyridin-5-ylidene)propyl] -
4-(2-pyrimidyl)piperazine

15 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine 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,4d), 7.56(1H,dd), 8.27(2H,d), 8.49(1H,dd).
MS m/z: 430 (M+1).



5 norphol i noet hyl ) oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-
yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by follow ng

t he procedure | e 46, but replacing ethyl iodide with 4-
(2-ch|oroethyW§£%ﬁ§%%plne hydrochl oride. 10 [err]H NVR ( COTEEPSPPI66 (] .

1.62-1.67(2H, m, 1.95-2.08(2H m, 2.20- 2.67(13H m, 2.74(2H1),
3.67-3.71(4H, M, 4.04(2Ht), 5.23(2H brs), 6.05(1Ht), 6.73-6.82(3H m,
7.20-7.41(5H m, 7.53 (1H dd), 8.42(%H.dd) M5 mz: 576(M+l) 15 Exanple 53
- 4-(4-Cnhl orophenyl)-1-[3-(5,11-di hydro

[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] pi peridin- 4-ol Step 1

5-(3- Bromprmahpmn@ -S11tydlBrekpl 14 penaianidasldrd=720 b] pyridine was
prepared by fol

t he procedure of exanple 45, step 1 and 2, but
repl aci ng 5, ‘Eﬁt]a?ﬂgﬁ&e?‘z%%ﬁ? %ﬁb‘é\iﬂ%@%%@[? 3-b] pyridin-5-one with
5, 11- di hydrgf i i1NQhideldablpyridin-5-one. [err]H- NVR (CDC [err])
[err]: 2. 71(2H q), 2Ht 5.33(2H,brs), 25 6.04(1H1t),
7.01-7.17(3H ), '#hezg(l edd FomponRd 1Wag Hremarsy pyHfadlowing the

5 procedure of example 45, step 3, but replacing
4- (4~-chlorophenyl) -4-hydroxypiperidine with
l-cyclohexylpiperazine.
'H-NMR (cpCl,) &: 1.12-1.27(6H,m), 1.74-1.86(6H,m), 2.18-
2.52 (11H,m), 3.76(3H,s), 5.26(2H,brs), 6.04(1H,t), 6.74-
10 6.81(3H,m), 7.23 (1H,dd), 7.55(1H,dd), 8.48(1H,dd).
MS m/z: 434 (M+1).

Example 74 - 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino(2,3-b]lpyridin-5-ylidene)propyl} -4-<
(2-furoyl)piperazine |

15 The titled compound was prepared by following the
procedure of example 45, step 3, bﬁt replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
1-(2-furoyl)piperazine.

'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: 446 (M+1).



-64- Step 2 The titled conpound was prepared by foll ow ng the procedure of
exanpl e 45, step 3, but replacing 5-(3-

br onopr opyl i dene) -5, 11-di hydro-7-met hoxy 5 [ 1] benzoxepi no[ 2, 3-b] pyri di ne
with the prodaew3768 step 1. [err]HNVR (CDC [err]) [err]: PCTAB9%01Z65( 2H, n) ,
2.00-2.20(3H,nm, 2.36- 2.69(8H m, 5.34(2H brs), 6.10(1Ht),
6.83-6.96(3H,n), 7.17-7.44(6H, m, 7.60(1H dd), 8.46(1H dd). M5 m z:
447(M+1) 10 Exanple 54 - 1-[3-(8-Bronp-5,11-di hydro[ 1] benzoxepi no[ 2, 3-

b] pyri di n-5-yl i dene) propyl ] - 4- ( 4- GAPor ophenyl ) pi peri din- 4-ol Step 1

8- Br onp- 5- ( 3- br onopr opyl i dene) -5, 11- 15

di hydr o[ 1 i . 3- blLpyri di by..f ol | owi ng th
o 1 Benggr gl 2 4,01 g2 SRR SR Bl o e

5, 11- di hydremZensthidHehkbrap e [2 /Bo{H) p¥ribipys+ di n- 5- i th
8-bron£-¥,1i? Eihydrgﬁ%%%eﬁggxégf;g?{,gg;ip%??d?nig-onghezgn [err] H NWMR
(CDOl [ err] Y1{8FPF I PEEPYRd PEPGF 19 B, t), 5.38(2H, brs), 6.08(1H, 1),

6. 85- 6. 98( 2H, M) The .ti%12d366RPEARA Fwded (hidpddpd By el Idwddy. the

5 procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with
4—(3—chlorophenyl)—4—hydrokypiperidine.

'H-NMR (CDCl,) &: 1.61-1.75(2H,m), 1.98(1H,brs),
1.99(2H,dt), 2.25(3H,s8), 2.30-2.76(8H,m), 3.73(3H,S),

10 5.22(2H,brs), 5.95(0.1H,t, E isomer), 6.04(0.9H,t, 2
isomer), 6.71-6.89(3H,m), 6.95(1H,dd), 7.15-7.20(0.3H,m, E
isomer),7.21-7.35(2.7H,m, Z isomer), 7.53(0.9H,dd, Z
isomer), 7.65(0.1H,dd, E isomer), 8.35(0.1H,dd, E isomer),
B8.45(0.9H,dd, Z isomer). '

15. MS m/z: 477 (M+1) |

Ekample 76 - 4-(2-Chlorophenyl)-1-[3-(5,11-dihydro-

7-methoxy [1] benzoxepino {2,3-blpyridin-5-

ylidene)propyllpiperidin-4-ol

The titled compound was prepared by following the

20 procedure of example 45, step 3, but replacing

'4—(4—chloropheny1)—4-hydroxypiperidine with

4- (2-chlorophenyl) -4-hydroxypiperidine. '

‘H-NMR (CDCl,) d: 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(1iH,dd),

7.58(1H,dd), 8.40(0.1H,dd, Z isomer), 8.47(0.9H,dd, E

isomer) .

MS m/z: 477 (M+1)



Step 2 The titled conpound was prepared by foll ow ng the 25 procedure of
exanpl e 45, step 3, but replacing 5-(3-

br onopr opyl i dene) -5, 11-di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3- b(l_lpla/ri dinme with
t he product oW0:298@651 -65- [err]H-NMR (CDO [err]) [err]:PCI/USIN01266
1.64-1.69(2H,nm, 1.90-2.07(3H, M, 2.30- 2.67(8H nm, 5.30(2H brs),
6.08(1H,t), 7.00-7.07(2H, m, 7.13(1H,d), 7.25-7.42(5H n), 7.56(1H dd),
8.47(1H dd). M5 nmfz: 525, 527(Mtl) 5 _ Exanple 55 -

4- (4- Chl or ophenyl ) - 1- [ 3- ( 10, 11- di hydf 52710- oxo-

S5H- pyrido[ 2, 3-c] [ 2] benzazepi n-5-yl i dene) propyl ] pi peridin- 4-ol Step 1

5- ( 3- Bronopr | i deng)- 10, 11- dj éﬁr_ -~ 10-0x0-5H 10 .
pyrido[ 2, 3- c%[[’)‘é]mﬁ’gﬁzg%ebi %é}%/\'/ag." e%&#é’grﬁyh ol |l owi ng the procedure of
exanpl e 45, sicthokydnlbenzdrépirepi2sci-bypyridin-5-ylidene) propyl] -4-
di hydr o- 7- net hog_)ib%]rcbe zoxg’oi nol{ 2, 3- b%pﬁ;i di n-5-one with
10, 11- di hydr ¢4 PRBEDY BIRIP§ BRI 2524 pi n- 5, 10- di one. [err] H NMR
(CDCl [err]) [err] hd. ¢5t2e80¢ctipdind FadSptebhred Sy Hollldwinglbhe
7.04-7. 70(55 H’prpo’ce%.'u.%g( éfH ' gg;ﬁlp]?é 45;85(,1';"1:%%) 3, 119ut0 %elpli’abcrisrzg'
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-(4—fluoropheny1)-4-hydroxypiperidine.
'H-NMR (CDC1l,) &: 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(1H,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
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-(p-tolyl) -4-hydroxypiperidine.

20 !H-NMR (CDC1,) §: 1.65-1.78(2H,m), 2.02(2H,dt), 2.31(3H,s),
2.24-2.75(9H,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)



Step 2 The titled conpound was prepared by foll ow ng the procedure of
exanpl e 45, step 3, but replacing 5-(3-

br onopr opyl i dene) - 10, 11- di hydr o- 5H di benzo[ a, d] cycl oheptene 20 with the
product of seaeestési[err]H NVR (CDCl[err]) [err]: 1.64-1. 69CPISyY01266
2.00-2.12(2H, M, 2.35- 2.70(8H,m, 5.82(1Ht), 7.08(1H, dd),

7.23-7.62(8H, m, 8.04(1H,dd), 8.32(1H,dd), 8.76(1H brs). M5 mlz: 460(M1l)
-66- Exanple 56 - 4-(4-Chl orophenyl)-1-[3-(10, 11- dlhydro 11-

met hyl - 10- oxo- 5H pyri do[ 2, 3- c] [ 2] begg.azepi n- 5- ‘
yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by foll ow ng
the 5 procedure of exanple 36, but replacing of 4-(4- _
chlorophenymﬁambﬂh37©6 11=d3f4ubikhaorophenyl) -1-[3-

nethoxydibe , € in-11- |den propyl ] piperidin-4-ol wth
5-(3-bronDp 45%H§¥°16 THet ﬁ¥}&§geﬂﬁ°¥ﬁRFQﬂ4 3-blpyridin-5-

pyridof 2, 3- y:ﬂ:[ﬁ]daey §9D]15‘f?eﬁ=1th[-Ql’-bl|‘|' NVR (CDCl [err]) [err]:
1.64-1. 70(3H m, 10(2H m, 2.41- 2.69(8H nm, 3.62(3H,s),
5.82(1H t), 7. O?PfH aa}ed7cggpound was prepared by following the

5 procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-(3,4-dichlorophenyl) -4-hydroxypiperidine.

'HNMR (CDCl,) 8: 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 5.95(0.1H,t, E isomer), 6.07(0.9H,t, Z isomer), 6.72-6.85

(34,M), 7.12-7.20(0.2H,m, E isomer), 7.21-7.32(0.18H,m, Z

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- Chloropyrldln-z -yl) -1-[3- (5, 11- dlhydro -7
| methoxy[l]benzoxeplnolz 3- b]pyrldln 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 (CDC1,) &: 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-?.48(1H,d), 8.42-

25 B8.53(3H,m).
MS m/z: 478 (M+1)



7.54(8H m, 7.91(IH dd), 8.34(1H,dd). M5 mlz: 474(Mrl) Exanple 57 -

4- (4- Chl orophenyl )-1-[3-(5,11-di hydro-7- 15

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)ethyl]piperidin-4-ol Step 1
To a sol uti on Y99 &%W Hyl t ri phenyl phosphoni um broni de (2.2g) i RCWPB0¥6 )
was added 1.6M n-butyl lithium hexane 20 solution (2.9m) at O[err]C for 30
m nutes. To the reaction m xture cooled to O[rer] C was added

5, 11-di hydro-7- net hoxy[ 1] benzoxepi ng[ 2, 3-b] pyri di n-5-one (1.0g) dropw se
as THF solution (5m ), and the m xtGFe was warned to roomtenperature, and
stirred for 3 hours. Agueous amoni um 25 chloride and ethyl acetate were

- added to the_r m Xt the organic lLa er s separated and washed

© Wi th sat urat%’&arﬁﬁfeo%’s dg ﬁ{‘a:‘ﬁ?%'r%' LA R ?‘P}lﬁ‘%ﬂe"si um sul fate.

- The sol vent wag34distiil- ld&ﬁyﬁf:f: madeﬁhcs:qﬂmasénzoxeﬁznopz,esssgwr;ﬁfriﬁiel-lsesi due
was purlfled S|I|ca ¢chromat ography eluting with ethyl acetate-hexane
(1:4) to g|V% ?ﬁ?(ﬂqﬁygﬁip7pﬁﬁf -5- net hyl enepyri do[ 2, 3-

The titled compound was prepared by following the

5 procedure of example 45, step 3, but replacing
4- (4~-chlorophenyl) -4-hydroxypiperidine with
4- (5~chloro-2-keto-1-benzimidazolinyl)piperidine.
'H-NMR (CDCl,) &: 1.68-1.72(2H,m), 2.03-2.60(8H,m), 2.90-
.02(2H,m), 3.78(3H,s), 4.32-4.21(1H,m), 5.29(2H,brs),
.95(0.1H,t, E siomer), 6.08(0.9H,t, Z isomer), 6.70-
.92(3H,m), 7.02(1H,dd), 7.08-7.20(1H,m), 7.26(1H,dd),
.58(0.9H,dd, Z isomer), 7.70(0.1H,dd, E isomer),
.42 (0.1H,dd, E isomer), 8.48(0.?H,dd, Z isomer),
10.5(1H,s). (NH is not observed in the spectrum)
15 MS m/z: 517 (M+1)

10

o 3 60 0 W

Example 86 - 4-(p-Chlorocanilino)-1-{3-(5,11-dihydro-7-
methoxy [1]1benzoxepino[2,3-blpyridin-S-
ylidene)propyl] piperidine
The titled compound was prepared by following the
20 procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
- (p~chloroanilino)piperidine.
'H-NMR (CDC1l,) 8: 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)



c][ 1] benzoxepine (0.14g). 5 Step 2 To a solution of DMF (0.54m ) was added
phosphorus oxychloride (0.41m) at O[err]C for 10 mnutes. To the reaction
m xture was added the product of step 1 (210ng) in carbontetrachl oride
(5mM) and two9wsrdsure was heated to 10 reflux for 5 hourspchassmizsésodi um
bi carbonate and ethyl acetate were added to the reaction m xture, the
organi c | ayer was separated and washed with saturated aqueous sodi um
chloride, and dried with nagnesium sul fate. The solvent was distilled off
under reduced pressure. The 15 resfi2due was purified by silica gel

chromat ography eluting with ethyl acetate-hexane (1:4) to give

3-(5,11-di hydro-7- . ' ' ,

met hoxy[ 1]85@FPdeeBPno[ 27 B 1iSyAirBitRY8r9T1Tdene) acet al dehyde (130ny).

[err] H NV (8] behzdRdPilno (3, 3 LbPpyfdis)s -31i9efePydbby Bl -4 -20
5.31(2H,s), 6.46(0.7x1H d), 6.52(0.3x1H,d), 6.78- 7.40(4H m,

7.68(0. 3x1®*PEY 79?8?9?%4, dd), 8.55(0.7x1H,dd), 8.64(0.3x1H, dd),
9-62(0-3X|H’dhhe9t1919d7ééﬁédﬂhd wa36§repared by following the

5 . procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
1- (p-tosyl)piperazine.
H-NMR (CDCl,) &: 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(3H,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 ylidene)propyl]spiro[isobenzofuran—l(3H),4'—piperidine]
The titled compound was prepared by following the
procedure of example 45, step 3, bpt replacing
4- (4-chlorophenyl) -4 -hydroxypiperidine with
spiro [isobenzofuran-1(3H) ,4'-piperidine].
20 H-NMR (cpcl,) 8: 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,t), 6.68-6.90(3H,m), 7.02-7.34(5H,m), 7.58(1H,dd),
8.48(1H,dd).
MS m/z: 455 (M+1)



Step 3 The titled conpound was prepared by foll ow ng the procedure of

exanpl e 58, step 2, but replacing of 3-(5,11-

di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- 5 yl i dene) propanal dehyde
Wi th product WO 12 [err]H-NVR (CDO [err]) [err]: 1.64- 1PGEAISIP/OIZFE

0 1.92-2.22(3H, M, 2.43- 2.58(2H,m, 2.79-3.45(6H m, 3.68(0.3x3H,s),

3.70(0. 7x3H,s), 5.24(2H,brs), 6.18(0.7x1Ht), 6.21(0.3x1H1t),

6.72-7.42(8H m, 7.78(0.3xlH dd), 10g4.85(0.7x1H, dd), 8.42(0.7x1H, dd),

8.46(0.3xIHdd). M5 mz: 463(M+l). Exanple 58 -

4- (4- Chl or ophenyl )-1-[4-(5, 11-di hydro- 7-

met hoxy[ 1] begzaxend nal 2, 3=bhpyebdi n- f- od,ideaghbutyly pi peri din-4-ol 15 Step.
1 3-(5, 11- D hydro- 7- met hoxy[ 1] benzoxepi no[.2, 3- b] pyri di n-
5-yl i dene) priofferrtian PeRzaEsPpne bar v PIRYHGRPoR ng t he procedure of exanpl e
57, step 2, ad |§¥%ﬁ$ﬁ]§ 1lo [isobenzofuran-1(3H),4'-piperidine]
dihydro-?-né?ﬁ%x;?g-nq yleﬁe[l]benzoxepino[2,3-b]p¥ri%ine 20 with
5, 11- di hydr o- 7- mektforaitdedpeappPund s FrepseRdoR¥pFAbowEg %G i di ne
(by-produgt gf sxAM & axanbtl 43 ; &é%ﬁljﬁ-NMB EQEE%Efﬁ%]) [err]:
3.78(0.3x3H,5), 3.80(0.7x3H,5), - 5.32 2H,brs), 6.34-6.39(1H nm, 6.72-7.38
(6H m, 4- (4-chlorophenyl) -4-hydroxypiperidine with

5-chlorospiro [isobenzofuran-1(3H) ,4'-piperidine].

1H-NMR (CDCl,) &: 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,m),

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-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[1] benzoxepino[2,3-b]lpyridin-5-one

20 with 5,1l-dihydro[l]lbenzothiepino[2,3-blpyridin-5-one.
1H-NMR (CDCl,) &: 1.66-1.78(3H,m), 2.04-2.65(10H,m),
3.66(1H,bxd), 5.05(1H,brd), 6.03(1H,t), 7.04-7.46(10H,m),
8.44 (1H,dd) .

MS m/z: 463 (M+1)



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). -69- Step 2 To a solution of the product
of step 1 (90ng) in dichloronmethane (6n) were added sodi um

tri acet oxybWo#@esi de (170nmg), 4-(4-chlorophenyl)-4- 5 hyecomgpvozssi di ne
(70mg) and acetic acid (0.02m ) and the m xture stirred at roomtenperature
for 24 hour. Water and ethyl acetate were added to the reaction m xture,
the organic | ayer was separated ang, washed with saturated agueous sodi um
chloride-, and dried with nmagnesi um sul fate. 10 The sol vent was distilled
of f under reduced pressure. The residue was purified by silica gel

chr omat ogr | yti,ng i ¢ o4l aper{u Qly+ - 2)al0 give 4-(4-
chl oropher@'%ﬁa[ ZEL?S 1){”- g?h%&%o%g;@w f [jméﬂ%’ hlﬁ?éré 8

met hoxy[ 1]nedrheowdpi heh2oB8epimyid di-ip pyyidierfe) but en- 2- 15 yl ] pi peri di n-4-ol
(110mg) . [.&f4 N ]y Jerrh: 1.68-1.73(2H, m, 2.04-2.16(2H m,
2.43- 2. 72?@#%‘*’%%%%%%1%% 708-3.13(2H, ), 3.73(0.3x3H,s),

3. 77(0. 7x3H, s) ,The. 2at2eHbeceipound&as prepared by following the

5 procedure of example 45, but replacing

5,11-dihydro-7-methoxy [1]benzoxepino [2,3-b]lpyridin-5-one
with '
5,11-dihydro-8-methoxy[llbenzoxepino[2,3-b]lpyridin-5-one.
1H-NMR (CDCl,) &: 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,d4), 6.51(1H,44), 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 [1]benzoxepino[2,3-blpyridin-5-
ylidene)propyl]lpiperidin-4-ol
The titled compound was prepared by following the
procedure of example 45, but replacing
5,11-dihydro-7-methoxy [1] benzoxepino[2,3-b]pyridin-5-one
20 with ' '
S,il—dihydro—7-methyl[1]benzoxepino[2,3—b]pyridin—5-one.
1H-NMR (CDC1,) &: 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(14,d), 6.97(1H,dd), 7.09(1H,d), 7.24-7.44(5H,m),
7.57(1H,dd), 8.49(1H,dd).
MS m/z: 461 (M+1)



6.05(1H m, 6.23-7.43(10H m, 7.58(0.7xIH,dd), 20 7.65(0.3x1H, dd), _
8.37(0.3xIH dd), 8.45(0.7xIH,dd). M5 nfz: 489(M+l). Step 3 To a solution of

t he product o (8mg) in ethanol (2m) were added 10% Pd-C (2 was
stirred under%(?/&c??’g n 25 (under a balloon) at room tenperak ’g’ )rr}gé

hour. The m xture was filtered through the celite and distilled off under
reduced pressure to give the titled conmpound (6ng). -70- [err] H NMR
(CDC[err]) [err]: 1.68-3.00(15H m, 8% 77(3H,s), 5.18- 5.35(2H m,
5.94(0.4H,t, E isoner), 6. 06(0 6H, t, I somer), 6.65-6.88(3H m,
7.05-7.73(6H m, 8. 30 8.56(1H m. VB M z: 491(M+l) 5 Exanple 59 -

§|I[gel(’lg) érlo%/%% peri (fmg' EﬁL#’bSQfgfe%i%{ |2t I?,eg] Eg:r{)gluzdSWas pr epar ed by
fol I owi ng t héigydoetuienzoxepanpl2, 315] mtwindi% - Sbyll i Gene Rstdigy14--e4- 10
chl or ophenyl 24ﬂél@'oql:ooﬁﬁ’e%yﬁ?ikgiegfdﬂi;-ti]—ofl' phenyl - 4- hydr oxypi peri di ne.
The titled compound was prepared by following the
5 procedure of example 45, but replacing .

5,11-dihydro-7-methoxy [l]benzoxepino[2,3-b]pyridin-5-one

with '

7-chloro-5, 11-dihydro[1]benzoxepino (2, 3-blpyridin-5-one.

1H-NMR (CDCl,) 8: 1.66-1.71(3H,m), 2.00-2.10(2H,m),

10 2.36-2.44(4H,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,d4d4d),
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[1]benzoxepino[2,3-b]pyridin-5~ylidene)prople-4-
(4-chlorophenyl)piperidin-4-ol

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 minutes and stirred under a carbon monoxide balloon
at 60°C for 3 hours. Water.was added to the reaction
mixture, the precipitation was filtered. The solid were

25 dissolved with ethyl acetate and dilute sodium hydroxide
solution. The aqueous layer was separated and neutralized
with dilute hydrochloric acid. The precipitation was

filtered to give the titled compound (250 mg).



[err]HHNWR (CDCl [err]) d: 1.68-1.73(2H nm, 2.02-2.15(3H m, 2.38-
2.72(8H m, 3.77(3H,s), 5.26(2H, brs), 6.08(1Ht), 6.72- 6.83(3H M,

7.21-7.36(4H, m), 7.46-7.49(2H ), 7.58(1H dd), 15 8.46(1H dd). MS niz:

(Mtl) . Exanplo99l®st 4- (4- Bronophenyl ) -1-[3-(5, 11- di hydr o- PeT/US99/01266
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene) propyl ] pi peri di n-4-ol

20

443

The titled conmpound was prepared by follow ng the procedure of exanple 45,
step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with

4- (4- br onophenyl ) - 4- hydr oxypi peri d8ée.
1.65-1.69(2H,nm, 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) 1HNER ((ONSda),) B:44( 260055 (2H, m)714. ¥B-11 5 (FHLW)523 (M+1).
Exanmple 61 - 1-[3-(5,11-D hydro-7- t hox benzoxepi no[ 2, 3- b] pyri di n-5-
yl i dene) pr%p%ﬁﬁlm Hy ?2H,brr§, s.ﬂ H L,a>

10

15

20

25

?

.qﬁ*ﬁ M s 45 o§2 H,t), 6.90(1

7.40-7.52(5H,m), 7.75(1H,dd), 7.83(1H,dd),
7.95(1H,d), 8.56(1H,dd).
MS m/z: 491 (M+1)

Example 128 - 4-(4-Chlorophenyl)-1-[3—(5,11—dihydro-74
propoxy [1] benzoxepino[2,3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol-

The titled compound was prepared by following the
procedure of example 46, but replacing 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),

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-(7-
cyclopropylmethyloxy-5,11-dihydro[l] benzoxepino[2,3-
blpyridin-5-ylidene) propyl]lpiperidin-4-ol

The titled compound was prepared by following the
procedure of example 46, but repiacing ethyl iodide with
cyclopropylmethyl bromide.
'H-NMR (CDCl,) &: 0.31-0.37(2H,m), 0.60-0.67(2H,m),
1.21-1.28(1H,m), 1.66-1.72(3H,m), 2.01-2.11(2H,m),
2.37-2.71(84,m), 3.77(2H,d), 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)

[err]H-NMR (CDCl [err]) [err]:



5 The titled conpound was prepared by follow ng the procedure of
exanpl e 45, step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peri di ne
with 4- hydrox ‘5§ﬁésglne. [err]H-NVMR (CDCl[err]) [err]: 1.43-1.60(2H m,

1. 80- 1. 98( 2HM" 10 2.18(3H,m), 2.34-2.48 (4H ), 2.63-ECHBY ﬁl%?f
3.64- 3.73(1H, M, 3.70(3H,s), 5.35(2H brs), 6.06(1Ht), 6.74- 6.84(3H M,
7.25(1H,dd), 7.60(1H,dd), 8.50(1H,dd). M5 nfz: 367 (Mtl). Exanple 62 -

4- Benzyl -1-[ 3- (5, 11-di hydro-7- 15 ngghoxy[l]benzoxeplno[Z 3-b] pyri di n-5-

yl i dene) propyl | pi peridin-4-ol The titled conmpound was prepared by follow ng
t he procedure of exanple 45, step 3, but replacing

£ oronbetile ol e BRI B 13 oo
1.42-1. 57(3H(zr)d1ngtarz.amms(eghwr)9x@. I benzeaepkng) 2, 2-BRg2H d&in-53. 80( 3H, s)
5. 25( 2H, brs) Jd%c%&lig#%ﬁﬁgﬁg_%m, 7.18-7.24(6H m), 7.57(1H dd),

8.50 (1H, dd)¥

The titled compound was prepared by following the
S procedure of example 46, but replacing ethyl iodide with

2- (dimethylamino)ethyl chloride hydrochloride.
*H-NMR (CDC1l,) &: 1.71-1.76(2H,m), 2.12-2.21(2H,m),
2.38(6H,s), 2.40-2.79(11H,m), 4.07(2H,t), 5.28(2H,brs),
6.07(1H,t), 6.74-6.86(3H,m), 7.27-7.46(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—ylimethyloxy)[1]benzoxepino[2,3—b]pyridin-5-
ylidene)propyl]lpiperidin-4-ol
15 Step 1
4- (4-Chlorophenyl) -1-[3-(5,11-dihydro-7-(2-
triphenylmethyltetrazol-5-yl)methyloxy) [1]benzoxepino(2,3-
blpyridin-5-ylidene)propyllpiperidin-4-ol was prepared by
following the procedure of example 46, but replacing ethyl
20 iodide with
(2-triphenylmethyltetrazol-5-yl)methyl chloride.
'H-NMR (CDCl,) &: 1.64-1.70(3H,m), 2.02-2.15(2H,m),
2.35-2.71(8H,m) ,5.29(2H,brs), S5.33(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).



-72- Exanple 63 - 4-Cyano-1-[3-(5, 11-di hydro-7-

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] -4- phenyl pi peri di ne

The titled conpound was prepared by following the 5 procedure of exanple

45, step 3, WAPI376H aci ng 4- (4-chl orophenyl) - 4- hydr oxypi pe¥didisosroidsé h

4- cyano- 4- phenyl pi peridine. [err]HNVR (CDCl [err]) [err]: 1.97-2.06(4H m,

2.37-2.60(6H mM, 2.85- 2.90(2H, M, 3.79(3H,s), 5.27(2H brs), 6.08(1Ht),

6.72- 10 6.84(3H, M, 7.24-7. 58(7H£ra 8.49(1H,dd). M5 mlz: 452 (Mtl).

Exanmple 64 - 1-[3-(5, 11- D hydro-7-

nethoxy[l]benzoxeplno[z -3-b] pyridi n-5-ylidene)propyl]-4- phenyl pi peridine
g;%éé 41 ed compound was prepared by follow ng the procedure of

exanple 4 ep 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridi ne

wi th 4-phenyl pll’paqldrtnen ¢ reHeHpoRuCEDOr [ step )1 [30] mgl. ¥8- 1. 79(4H, ),

5 20(oH br iy DA 1Y e pihg, 2SR TSI 1 )
8.49 (1H, deBs iBnyed 426585+ fpr 30 minutes. The reaction mixture
5 was distilled off under reduced pressure. The residue was
washed with methanol to give the titled compound (280 wg).
'H-NMR (DMSO-d,) &: 1.69-1.74(2H,m), 1.99-2.09(2H,m),
2.95-3.14(8H,m), 5.18(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),
1o 7.78(1H,dd), 8.52(1H,dd).
' MS m/z: 545 (M+1)

Example 133 - 1-[3-(7-Carboxymethyloxy-5,11-
dihydro[1]lbenzoxepino(2,3-blpyridin-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,s8), 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)



-73- Exanple 65 - 4-(4-Chlorophenyl)-1-[3-(5, 11-di hydro-7-

nmet hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)propyl]piperidine The titled
conmpound was we ared by follow ng the 5 procedure of exanple 45, step 3,
but repl aci ng @{;@ﬁl or ophenyl ) - 4- hydr oxypi peridine with  PCT/US99/01266

4- (4-chl orophenyl )piperidine. [err]H-NVR (CDCl [err]) [err]:

1.68-1.74(4H, m, 1.96-2.03(2H, m, 2.36- 2.48(5H m,2.89-2.94(2H m,
3.77(3H,s), 5.27(2H,brs), 10 6.07(1k34), 6.73-6.83(3H, M, 7.10-7.27(5H m,
7.57(1H,dd), 8.48(1Hdd). M5 mz: 461 (M1l). Exanple 66 -

1-[3-(5, 11- Di hydro-7- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyridi n-5- 15

yl i dene) pr opMlahmpA-epiger L da nopigreidrdphenile -1 - {3 e (b camaihydireas -pr epar ed by
followi ng the procedure of exanple 43{ 3, but r

4- (4- chl or opHEIRANYIAMEDAFBRDFHIERS ThY; ?’%ﬁﬁbﬁgﬁ?ﬁ%ﬁ%ﬁ%a‘%ﬂ?y FAE" 20
[err] H NWVR (Q)QlilcRine) brbgyl ] pidedi®ih-Q0612H m), 2.15-2.60(9H m, 2. 80-
To a solution of product of example 133 (420 mg) in
5 dimethylformamide (17 ml) were added 1-hyd:oxybenzotriazol
hydrate (250 mg), 1-(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
aqueous 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 (CDCl,) &: 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)

20 Example 135 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
morpholinocarbonylmethyloxy [1]1benzoxepino[2,3-b]lpyridin-5-
ylidene)propyl]lpiperidin-4-ol

The titled compound was prepared by following the
procedure of example 134, but replacing dimethylamine

25 hydrochloride with morpholine.

'H-NMR (CDCl,) 8: 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),



2.92(2H, m, 3.80(3H,s), 5.28(2H,brs), 6.05(1Ht), 6.75- 6.86(3H m,
7.30(1H,dd), 7.55(1H,dd), 8.46(1H dd). Ms mz 434 (M+1). -74- Exanple 67
- 1-[3-(5, 11- Di hydro-7-

met hoxy[ 1] beveeaggiino[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 4- PCTUS99/01266

(2-ket o-1-benzi m dazol i nyl ) pi peridine The titled conpound was prepared by
followng the 5 procedure of exanple 45, step 3, but replacing

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

4- (2- ket o- 1- benzi m dazol i nyl ) pi peridine. [err]H NVR (CDC [err]) [err]:
1.75-1.79(2H, m, 2.03-2.15(2H m, 2.38- 2.52(6H mM, 2.93-2.98 (2H m,

3.78(3H, s) %%Qr )/_38@5;, g,gs)s W63tuhre), &-74061bst, ﬁ) 73-6.84(3H, ),
7.01- 7.03(3 21°7 ;H dd) 1Hdd "NB iz 483
(M+1). Exaéqfe(1684), 17[35(5 q_qcsm m}dra B i, ddy s’ 8 (1, 44

nethoxy[l]ﬁgpﬁg?e%b@qhg 1 $- bl pyridin-5- ylldene)propyl] 4- 15

(2-keto-3-ne benzi m dazol i nyl ) pi peridine The titled conpound was
prepared by follomnng t he procedure of exanple 36, but replacing of

Example 138 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
5 (l-ethoxycarbonyl-1l-methylethyl)oxy[l]lbenzoxepino([2,3~
bl pyridin-5-ylidene)propyl]l piperidin-4-ol
The titled compound was prepared by following the
procedure of example 46, but replacing ethyl iodide with
| ethyl 2-bromoisobutylate.

10 !H-NMR (CDCl,) &: 1.27(3H,t), 1.56(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(5H,m),
7.56(1H,dd), 8.49(1H,dd).

MS m/z: 577 {(M+1)

15 Example 139 - 1-[3-(7- (1-Carboxy-1l-methylethyl)oxy-5,11-
| dihydro[1]benzoxepino[2,3-b]pyridin-5-ylidene)propyl]—4f
(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(5H,m), 7.71(1H,d4d), 8.48(1H,dd).
MS m/z: 549 (M+1)



4- (4-chl orophenyl )-1-[3-(6, 11-di hydr o- 2-

nmet hoxydi benz[ b, e] oxepi n-11-yli dene) propyl ] pi peridin-4-ol 20 wth
1-[3-(5, 11-di hydro- 7- met hoxy[ 1] benzoxepi no[ 2, 3-

b] pyri di n- 5- yWQ#A$Hr opyl | - 4- (2- ket 0- 1- benzi mi dazol i nyl ) pi PEFUSHGE266
[err]HHNVR (CDCl [err]) [err]: 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(1H m,
5.27(2H,brs), 6.08(1Ht), 6.71-6.83(3HM, 6.93-7.06(3H, M, 7.23-7.60(2H m,
8.08(1H,dd), 8.48(1H dd). M5 mfz: 49PYk1). -75- Exanple 69 -

. 8-[3-(5, 11- Di hydro-7-

nethoxy[l]benzoxe I no[ 2, 3-b] pyr,idin dene) propyl ] - 1-

- phenyl - 8Ef“taf“85 L?o‘[41'5 %e‘éar’rlZIDbﬁXd‘T‘ﬁe 7titled conpound was prepared

by foll OWI ng mremoﬁymmﬁﬂhﬁaagpbppﬁéldﬁ@ﬁld%abeaiaﬁm ng-
4- (4- chIorophenyI%B4 hydr ox plperldlne with

1- phenyl - 1, 3,'4-fe 2%%2#?%% BpgEddira4ofe. [err] H NVR (CDC [err]) [err]:

1.65-1.70(2H m), 2nd6e2eidd ?dan{mna was gr f%li B3
4. 70( 2H, s) 5. 25( 2H, brs% ng t), 8 é& réy hb
7. 58- procedure o example 45, step 3 but replac1ng

21 7 27(3H m,
4—(4—chloropheny1)-4—hydroxyp1per1d1ne with
4 - (4-methoxyphenyl) -4-hydroxypiperidine.
*H-NMR (CDCl,) &: 1.62-1.75(2H,m), 2.08(2H,dt), 2.41-
2.76(9H,m), 3.77(3H,s8), 3.78(3H,s), 5.26(2H,brs),

10 6.06(1H,t), 6.75-6.871(5H,m}, 7.23(1H,dd), 7.38(2H,4),

' 7.57(1H,dd), 8.45(1H,dd).
MS m/z: 473 (M+1)

Example 141 - 4-(4-Cyanophenyl)-1-[3-(5,11-dihydro-7-.
methoxy [1]benzoxepino [2,3-b]l pyridin-5-

15 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
4 - (4~cyanophenyl) -4 -hydroxypiperidine.

20 'H-NMR {(cpcl,) &: 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), 6.70-
6.80(3H,m), 7.22(iH,dd), 7.54-7.68(5H,m), 8.31(0.1H,dd, E
iosmer), 8.39(0.9H,dd, Z isomer).

25 MS m/z:468(M+1)



7.61(2H, m), 8.48(1H dd). MS miz: 497 (M+l). 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-5- 15 vyl idene)propyl]piperidine The

titled conpdeome/3xess prepared by follow ng the procedure offceruseguizssss,

3, but replacing 4-(4-chlorophenyl)-4-hydroxypiperidine with

4-ani |l i no-4-carbanyl piperidine. 20 [err]HNVWR (CDCl [err]) [err]:

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-bes), 5.53(1H brs), 6.03(1H t),

6.60(2H d), 6.70- 6.85(4H ), 7.12-7.25(4H m, 7.53(|H dd), 8.46(1H, dd).
mz 485 (M+l). -76- Exanple 71 -
1- (4- Chl orexpdrepiyd )1-44- [-31¢%3 115 i inodihgdfFo-7-

et Rl el T T L

r epl aci{ahydfciyeiediQppepytidih-ayaloxypi peridine wth

but

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-(4-hydroxyphenyl)—4-hydroxypiperidiné.
'HNMR (CDC1l,) &: 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
isomer), 6.04{(0.7H,t, Z iosmer), 6.69-6.72(3H,m),
6.90(2H,d), 7.20-7.30(3H,m), 7.56(0.7H,dd, 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) '

Example 143 - 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino [2, 3-b]l pyridin-5-ylidene)propyl] -4-
(4-fluoro-3-methylphenyl)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- (4-fluoro-3-methylphenyl) -4-hydroxypiperidine.
'H-NMR (CDCl,) &: 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

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, dd, E isomer), 8.38(0.1H,dd, E isomer),

8.45(0.9H,dd, Z isomer).

step

MS



1- (4-chl orophenyl ) pi perazine. [err]HNVR (CDCl [err]) [err]:
2.36-2.53(8H, mM, 3.07-3.09(4H m, 3'76(3Hk8)’dngG(ZHQ?;a)adG'Oﬁélgbt)’462
6. 72-6. 81(5H, .16-7.28(3H, m, 7.56(1H, , 8.4 , . Z:
(M+1) . Bémﬂ?qywéi[&(alLDrwmoﬁ- beriSosiides
- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] -

4- (2-pyri mdyl) pi perazi ne 15 The titled conpound was prepared by
foll owi ng the procedure of exanple 4% _step 3, but replacing _
4- (4-chl orophenyl) - 4- hydr oxypi peri di with 1-(2-pyrimdyl)piperazine.
[err]HHNWR (CDCl [err]) [err]: 2.37-2.53(8H m, 3.74-3.83(7H m, 20

5 27(2H, br 08(LH L) .. 6 45(1H t). 6.72-6.83(3H m . 7.25(1H dd),
7.56E1H,dd)?k%F§7(2&}§¥&lé?49(1H,dd). MB mz: 430 (M¥1).  -77- Exanple 73
- 1- Cycl ohexyl - 4-[ 3- (5, 11-di hydro- 7- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyri-di n-5-

yli dene) progyllpheeqggi 08, Ths, 214 ASOTRINDE) “es (Pr PSS By 4kl howi ng the
methoxy [1] benzoxepino [2,3-b]lpyridin-5-
ylidene)propyl] piperidin-4-ol
5 The titled compound was prepared 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 (CDC1,) 6: 1.58-1.72(2H,m), 1.96(2H,dt), 2.33-

10 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, 2 isomer). OH

15 signal was not observed.

MS m/z: 479{(M+1)

Example 145 - 4-(4-Chloro-3-trifuluoromethylphenyl)-1-
[3-(5,11-dihydro-7-methoxy [1]benzoxepino[2,3-b]l pyridin-5-
vlidene)propyllpiperidin-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- (4-chloro-3-trifluoromethylphenyl) -4-hydroxypiperidine.
*H-NMR (CDCl1,) 6: 1.62-1.74(2H,m), 2.10(2H,dt), 2.35-

25 2.80(8H,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



5 procedure of exanple 45, step 3, but replacing

4- (4-chl orophenyl ) - 4- hydr oxypi peri di ne with 1-cycl ohexyl pi perazi ne.
[err]HNVR (CDCl [err]) [err]: 1.12-1.27(6H,nm, 1.74-1.86(6H m, 2.18-
2.52 (11H, mwo ®a7&43H, s), 5.26(2H brs), 6.04(1Ht), 6.74- pt@/uSesiisdH, M ,

7.23 (1H,dd), 7.55(1Hdd), 8.48(1H,dd). M5 mz: 434 (M+l). Exanple 74 -
1-[3-(5, 11- Di hydro- 7-

nethoxy[l]benzoxepino[2,3-b]pyridj¥i§-ylidene)propyl]-4-
(2-furoyl) pi perazi ne 15 The ti1tl ed conpound was prepared by foll ow ng
t he procedure of exanple 45, step 3, but replacing

R LAY e gl sy,
5. 24( 2H, bris)isced3( 1B, 43 (0 MAA, HZddpsmery0- 6. 80(3H, m), 6.93(1H, d),

7.23(1H,d 7, 42 , 7.53(1H,dd), 8.46(1H dd). M5 mz: 446 (M1
-78- ( Exan&])]% wz (S%E'(‘gl& or OE)henyI g 1-[ 3- g 5, 11- Zzli hydr o- ’ (M)

. Example 146 - 4-(3,5-dichlorophenyl)-1-[3-(5,11-dihydro-
5 7-methoxy(l]benzoxepino[2,3-b]pyridin-5-
ylidene)propyl]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
10 4-(3,5-dichlorophenyl) -4-hydroxypiperidine.
- lg-NMR (CDCl,) 8: 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),
15 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-
methoxy[l]benzoxepino[2,3-b]pyridin-s—ylidene)propyl]-4-
(2-pyridyl)piperidin-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
2- (2-pyridyl) -4-hydroxypiperidine

H-NMR (CDCl,) §: 1.54-1.65(2H,m), 2.06(2H,dt),

25 2.07(1H,brs), 2.35-2.62(7H,m), 2.73-2.87(2H,m),
3.78(3H,s), 5.28(2H, brs), 6.08(1H,t), 6.72-6.85(3H,m),
7.14-7.29(2H,m), 7.57(1H,d), 7.70(1H,dd), 8.48(2H,dd).



7- met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)propyl ] pi peridin-4-ol The
titled conmpound was prepared by follow ng the 5 procedure of exanple 45,
step 3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with

4- (3-chlor oph@ﬁ??%’ﬁghydr oxypi peridine. [err]H NVR (CDJ [ er r PET/839/01266
1.61-1.75(2H, m, 1.98(1H, brs), 1.99(2Hdt), 2.25(3H,s), 2.30-2.76(8H m,
3.73(3H,s), 10 5.22(2H,brs), 5.95(0.1Ht, E isoner), 6.04(0.9Ht, Z

i sonmer), 6.71-6.89(3H m, 6.95(1H dd)gg.7.15-7.20(0.3H m E

i somer).7.21-7.35(2. 7H m Z isoner), -7.53(0.9H dd, Z isomer), 7.65(0.1H,dd,
E isoner), 8.35(0.1H,dd, E isoner), 8.45(0.9H,dd, Z isoner). 15 M5 m z:
477(M+l) Exagggl 6 | or ophenyl )-1-[3-(5, 11-di hydr o-

7- met hoxy|[ 1] en?é%ép?ﬁ%i%?%fﬂ]pyridin-5- yl i dene) propyl ] pi peridi n-4-ol The
titled conmpound was prepared by followi ng the 20 procedure of exanple 45,

step 3, but Ln -_(4-¢ehl hen +4-hydroxypi peridine with
4-( FZ) chl orop%%%b?%ﬁﬁgdr(()gyg]pg'?gi %gﬁ&%igér.]b{l- NI\/RyE)CpDCI [err [err]:

1. 98- 2. 08( 2HmeLhoy21] benziFepncg., 32bYBY DIy ;5 -Y1ifens) @)-’,OP]K?L?#?H, brs),
6. 08(1H,t), Q3§§yr§§y§)5§£§£iéﬁn-41038'7-19(3“1”?1 7.33(1H,dd), 7.49(1H,dd), .
5 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (3-pyridyl) -4-hydroxypiperidine.
'H-NMR (CDCl,) &: 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(0.14,t, E isomer), 6.07(0.9H,t, Z 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- o
methoxy [1] benzoxepino[2,3-blpyridin-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,t), 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)



7.58(1H,dd), 8.40(0.1H,dd, Z isoner), 8.47(0.9H,dd, E isonmer). M5 niz:
477( M+1) -79- Exanple 77 - 1-[3-(5,11-Di hydro-7-

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 4-

(4-f1 uor ophwodeppEsperi di n-4-ol The titled conpound was prBROHUSI/0R66
followng the 5 procedure of exanple 45, step 3, but replacing

4- (4-chl orophenyl ) - 4- hydr oxypi peri dine with

4- (4-fl uorophenyl)-4-hydroxypi peridine. [err[]HHNVR (CDCl[err]) [err]:
1.58-1.72(2H, m, 2.04(2H,dt), 2. 2982, 78(9H, M, 3.75(3H,s), 5.26(2H brs),
6.09(1H,t), 6.70- 10 6.88(3H,mM, 7.00(2H,dd), 7.23(1H dd), 7.42(2H dd),

7281 Sl L 09, (IRJILE M), Ererpie T8
nethoxy[deyﬂhbayﬁpﬂbeﬁibihﬂﬂqmﬁabdhh]ﬁyyidrﬁﬁﬁﬁmindpyb}pﬁepjﬂﬂ -4-
br ocedur & U ot EoRRe e YL P ST R A g TP e Ty Tertoning the
The titled compound was prepared by following the -
S procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (4-trifluoromethylphenyl) -4-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), 5.26 (2H,brs) ,
10 6.04(1H,t), 6.72-6.84(3H,m), 7.23(1H,dd), 7.56(5H,m),
8.42(1K,dd).
MS m/z: 511 (M+1)

Example 151 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
hydroxy [1]benzoxepino [2,3~-blpyridin-5-

15 ylidene)propyllpiperidine

‘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)piperidine.

20 H-NMR (cpcl,) &: 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), G.éO-
6.82(3H,m), 7.02-7.36(5H,m}, 7.50(1H,dd), 8.47(1H,dd). OH
signal was not observed.

MS m/z: 447 (M+1)



4- (4-chl or ophenyl ) - 4- hydr oxypi peridine with
4-(p-tolyl)-4-hydroxypi peridine. 20 [err]H NVR (CDCl [err]) [err]:

1.65-1. 78( 2H, 2.02(2H,dt), 2.31(3H,s), 2.24-2.75(9H,m), 3.75(3H,s),
5.25(2H, brs), YOWAIBL t), 6.72-6.84(3H,m), 7.13(2H d), 7.23(PGI/Bep/1266
7.34(1H d), 7.56(1H,dd), 8.43(1H,dd). M5 miz: 457(M+1) -80- Exanple 79 -

4- (3, 4-Di chl orophenyl )-1-[ 3-
(5,11-dihydro-7-nethoxy[1]benzoxepingQZ,S-b]pyridin-5-

yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by follow ng
the 5 procedure of exanple 45, step 3, but replacing

4- (4-chl oropfenyl) - 4- hydr gxy,pi idine with .

4- E 3, 4- di chr)%’r(%‘é%%%y}%yi- %iggégs%?ﬁ%?l%ﬁ% T PR GHERBEY T ) [err]:

1. 58- 1. 72( 2Hethoxyt [ Bfetizdxeplinol2 02¢Blb¥rdir?-532- 2. 72 (8H, M), 3.76(3H,s),
5.27(2H, brs) %g 5.95&%§%Hpt, E..sonmer), 6.07(0.9H,t, Z isoner), 6.72-6.85
(3H M), 7.12Y¥ %0 BAORYLIPIPEGARIRE 7 21-7.32(0. 18H, m Z isomer),
7.32-7.45(1H M), ThéZit1%d 20mpbund. ¥d4 oripaitkd bySEODEsWing 4 0. 1H, dd, Z

| soner) . 5 procedure of example 46, but replacing the product of

example 44 with the product of example 151.

'H-NMR (CDCl;) &: 1.40(3H,t), 1.52-2.14(6H,m), 2.30-

2.57(5H,m), 2.94(2H,m), 4.00(2H,q), 5.28(2H,brs),

6.07(1H,t), s.sa-s.ss(an[m), 7.05-7.36(5H,m), 7.58(1H,m),
10 8.48(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]lpyridin-5-
ylidene)propyllpiperidine
15 The titled compound was prepared by following the
procedure of example 48, but replacing the product of
example 44 with the product of ekample 151.
'H-NMR (CDC1,) &: 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),
20 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)



M5 mz: 512(Mtl) 15 Exanple 83 -
4-(5-Chl oropyridin-2-yl)-1-[13-(5, 11- dlhydro 7-

ti

(
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)propyl ] pi peridi n-4-o0l The
tled conp®meXMesE prepared by foll owi ng the procedure ofPCrissmIzs645, step

3, but replacing 20 4-(4-chlorophenyl)-4-hydroxypi peridine with

4- (5-chl oropyridi n-2-yl)-4-hydroxypi peri di ne.
1.77-1.82(2H, M, 2.36-2.94(11H m, 3.77(3H brs), 5.26(2H brs),

[err]HHNMR (CDCl [err]) [err]:

6.07(1H, t),

6.76-6.84(3H, M, 7.26(1H dd), 7.57f%H,dd), 8.49-7.48(1H,d), 8.42- 25
8.53(3H M. M5 mz: 478(M1l) -81- Exanple 85

-4- (5-Chl oro- 2- ket o-1- ben2|n1dazollnyl)

11- d|hydro£¥3ﬁﬁ%ﬁo&@$13tiﬂﬁ?d%@plﬁBfEOEVTﬁﬁfy P&Vﬁ5511‘

yl i dene) pr gaw %,h%pﬂb&iﬂﬁceyﬁotmtbeﬁh]fp{mw@-w%daﬁsp@f@&lhmtol | owi ng the

5 procedure o

exanpl e 45 step epl aci ng

4- (4-chl ordﬁnéh%yomhmwlr)@wﬁér-ml ne with
4- (5-chl oro- 2- kgh9- di ORNF InfhdaRk! Wi ) Pidfiredl B following the

5

- 10

1s

20

procedure of example 133, but replacing the product of

example 48 with the product of example 153.

'H-NMR (CD,0OD) &: 1.82-2.17(4H,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-
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-Chlorxophenyl)-1-[3-(5,11-dihydro-
7-dimethylaminocarbonylmethyloxy [1lbenzoxepino[2,3-
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-
2.68(5H,m), 2.93(2H,m), 2.98(3H,s), 3.08(3H,3s),
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) '



[err]HHNWR (CDCl [err]) [err]: 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(0.1Ht, E
sioner), 6.08(0.9H,t, Z isoner), 6.70- 6.92(3H,nm, 7.02(1H dd),

7.08-7.20( 1H, OB (1H, dd), 7.58(0.9H,dd, Z isoner), 7.70(BCHESREOI266

i somer), 8.42(0.1H,dd, E isoner), 8.48(0.9H,dd, Z isoner), 10.5(1H,s). (NH
~Is not observed in the spectrum 15 n12 517(M+l) Exanple 86 -

. 4-(p-Chloroanilino)-1-[3-(5, 11-di hydé

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- yI i dene) propyl ] pi peridine The titled
. conpound was prepared by foI I owi ng the 20 procedure of exarrpl e 45, step 3,

ZUE prgﬁ: g(r:l)gnl é éo p1 pée);? [err]%kgwg%gl[) ?e) WE’err
1.20-1. 54(2Hdm31ydﬁ_¢851-1®r2ﬁ(m1m)3[2232hlpﬂ'361}(n4'ﬁ rr) 2. 73(2H m, 3.18(1H m,
7 07(on m. $Psdeit{ SVt ) LT R signal was not
observed I\/B m z: THE 6{itlled compound was prepared by following the
S procedure of example 50, but replacing the product of
example 44 with the product of example 151.
H-NMR (CDCl,) &: 1.55-1.88(4H,m), 1.90-2.32(2H,m),
2.10(3H,s), 2.28-2.60(5H,m), 2.82-3.02(2H,m), 4.14(2H,4d), .
4.41(2H,4d), 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)

Example 157 - 4-(4-Chlorophenyl)-1-([3-(5,11-dihydro-7-
(2-hydroxyethyl)oxy[l]lbenzoxepino[2,3-b]pyridin-5-
yvlidene)propyllpiperidine

15 The titled compound was prepared by following the
procedure of example 51, but replacing the product of
example 50 with the product of example 156.

'H-NMR (CD,OD) 6: 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,dd),

20 5.23(2H,brs), 6.13(1H,t), 6.64-6.98(3H,m), 7.13-
7.34(4H,m), 7.45(1H,wm), 7.77(1H,m), 8.47(1H,m). OH signal
was not observed.

MS m/z: 491 (M+1)



-82- Exanple 89 - 1-[3-(5,11-D hydro-7-

nmet hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-
(p-tosyl)piperazine The titled conpound was prepared by followi ng the 5
procedur e ofwessangsie 45, step 3, but replacing PCT/US99/01266

4- (4-chl orophenyl ) - 4- hydr oxypi peridine with 1-(p-tosyl)pi perazine.
[err]HHNMR (CDCl [err]) [err]: 2.20-2.54(11H m, 2.82-3.10(4H m,
3.73(3H,s), 5.16(2H,brs), 6.00(1H, tg, 6. 66-6.85(3H, m, 10 7.21(1H dd),

7. 31( 2H, m, 7.51(1H dd), 7.61(2H#9-8.45 (1H,dd) M5 miz: 506(M+1l) Exanple
90 - -[3-(5, 11- Di hydro-7- nethoxy[l]benzoxepino[z 3-b] pyridin-5- 15

ylldene)propyl]splro[|sobenzofuran 1( eriding] . The titled conpound
was pr epar®EtRmRLer 6PPowmi $igl ﬁf‘é"%@?@ﬁﬂi’@ o E‘Q mpitd ~25hYd¥p’ 3. put

repl aci ng dr{<thohlyehPnoe 1:!)'rrﬂeft eeXyD) Sef [1dibeaizdixk [2,3-
splro[lsobg%zofuran 1(3 lﬂ%?ldl%e%&e'iF e?r]H?ﬁwa (CDCI[err]) [err]:
1.62-1. 82(12]|~H>Xﬁ1d1n1592% féﬂ))PrOEYéﬂsPlEe 3.76(3H,s), 5.03(2H, s),

g ig(iﬂ brs), @nbltithéd: clmfRinfa %Qé3bhr8§>are7d Qﬁr £o3460thg)the’. 58(1H, dd),
( grocedure of example 138, but replacing the product of

example 44 with the product of example 151.
‘H-NMR (CDC1l,) &: 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 155 - 1-[3-(7-(1-Carboxy-1l-methylethyl)oxy-5,11-
dihydro [1]1benzoxepino (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.

'H-NMR (CD,0D) &: 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). COOH
signal was not observed.

MS m/z: 533 (M+1)



M5 mlz: 455(Mrl) -83- Exanple 91 - 5-Chloro-1'-[3-(5,11-di hydro-7-
nmet hoxy[ 1] benzoxepi no [ 2, 3-b] pyri di n-5-
vlid I . , | S _— ,
yli ene)propyg&6$%§ 1|sobenzofuran 1(3H), 4" - pi peridine] The tltlgddﬁggpound

was prepared by Owi ng the 5 procedure of exanple 45, stefCHU

repl aci ng 4-(4-chl orophenyl ) -4-hydroxypi peridine with 5-chlorospiro
[ 1 sobenzofuran-1(3H),4' -piperidine]. 1HNWR (CDCl [err]) [err]:
1.69-1.74(2H,n), 1.81-1.93(2H, m, 23183-2.44(4H nm), 2.52-2.63 (2H m,
2.71-2.75(2H, ), 10 3.79(3H,s), 5.00(2H,s), 5.28(2H brs), 6.09(1H1t),
6. 73-6.84(3H,m, 7.03%1H,d), 7.17-7.28(3H._nm, 7.58(1H,dd), 8.49 (1H dd). M
m z: 489( Mr15xauRken |16 1I11?[236%:Q§ﬂqﬂé§ﬂ%§ﬁyl)-1-[3-(5,11- 15 di hydro
[ 1] benzot hi epj yfr% [:ial%]eB&BkQ?ﬂnétz)’iiﬁi%ﬂ&)ﬂ&%ﬂ}m@&ﬁéﬁﬁfhﬁl@-ﬂhe titled
conpound was prepared by folTow ng the procedure of exanple 45, but
repl aci ng 5,ﬂﬁ;QhMﬂFﬂPbenyﬁéPhﬁﬁyfg%m%nzoxepino[2,3-b]pyridin-5-one
The titled compound was prepared by following the
5 procedure of example 65, but replacing the product of

example 45, step 2 with the product of example 54, step 1.
H-NMR (CDC1,) &: 1.50-1.86(4H,m), 1.98(2H,m), 2.26-
2.60(SH,m), 2.88(2H,m), 5.30(2H,brs), 6.09(1H,t), 6.96-
7.36(8H,m), 7.57(1H,dd), 8.51(1H,dd).

10 MS m/z: 509, 511(M+1)

Example 161 - 1-[3-(8-Carboxy-5,11- _
dihydro [1]benzoxepino[2,3-blpyridin-5-ylidene)propyl] -4-
(4 -chlorophenyl)piperidine

To a solution of 1-[3-(8-Bromb-5,11-

15 dihydro[l]benioxepino[2,3-b]pyridin—S-ylidene)propyl]—4f
(4-chlorophenyl)piperidine (Example 161) (130 mg) in
THF(1.0 ml) was added 1.6M n-butyllithium hexane solution
(0.17 ml) at -78°C. After stirring 10 minutes at the same
temperature, CO, (dry-ice) was added to the mixture. After

20 Dbeing 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 chromatography eluted with
dichloromethane -methanol (5:1) to give the titled

25 compound
'H-NMR (CD,0D) &: 1.55-1.95(4H,m), 2.17(2H,dt), 2.32-
2.78(5H,m), 3.00(2H,m), 5.30(2H,brs), 6.19(1H,t), 7.08-



20 with 5,11-di hydro[ 1] benzot hi epi no[ 2, 3-b] pyri di n-5-one. 1H NWR
(cd[err]) [err]: 1.66-1.78(3H,nm, 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). M5 mz: 463( Mtl)

- 84- Exanpl a¥Q29376514- ( 4- Chl or ophenyl ) - 1-[ 3- (5, 11- di hydr o- &CTMUS99/01266

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)propyl] pi peridin-4-ol The
titled conmpound was prepared by follow ng the 5 procedure of exanple 45,
but replacing 5, 11-di hydro-7-neth [ 1] benzoxepi no[ 2, 3-b] pyridin-5-one with
5, 11-di hydr o- 8- net hoxy| 1] benzoxepﬁ'ry%['z, 3- b] pyri di n-5-one. 1H NWR
(CDC[err]) [err] 1 66-1. 70(3H, M, 1.98-2.09(2H m, 10 2.34-2.70(8HM,

3. 75(3H, s) 0261H, H, 6 H

7.19-7. 44( &K ﬂi’ségf aé}wéz 5‘3%%/5 Edon %%%Tﬁlgaanpl e 115 -
4- (4-Chl orophenyéc) (15({ 3g)5, 11- di hydr o- 7-

met hyl [ 1] b@lgzoyeplép.pé;&«l E‘l)b] pyri di n-5-

Example 162 - 1-[3-(7-Bromo-5,11-
5 dihydro[l]lbenzoxepino[2,3-blpyridin-5-ylidene)propyl]-4-
(4-chlorophenyl)piperidin-4-ol
The titled compound was prepared by following the

procedure of example 45, but replacing
_5,11-dihydro-7-methoxy[1]benzoxepino[2,3—b]pyridin-5-one

10 with
8-bromo-5,11-dihydro[l]benzoxepino [2,3-b]pyridin-5-one.
1H-NMR (CDC1,) 8: 1.60-1.71(3H,m), 1.98-2.09(2H,m),
2.34-2.69(§H,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)

BExample 163 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
ethyl[1]benzoxepino[2,3-b]pyridin-5—
ylidene)prépyl]piperidin-4—ol
The titled compound was prepéred by following the
20 procedure of example 45, but replacing
5,11-dihydro-7-methoxy (1] benzoxepino[2,3-b]lpyridin-5-one
with
5,11-dihydro-7-ethyl {1]benzoxepino{2, 3-b]lpyridin-5-one.
1H-NMR (CDCl,) &: 1.23(3H,t), 1.52(1H,brs),
25 1.66-1.71(2H,m), 1.98-2.06(2H,m), 2.35-2.70(11H,m),
5.31(2H,brs), 6.09(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) .



yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by foll ow ng
t he procedure of exanple 45, but replacing

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

5, 11- d|hydro-ygﬁgpﬂﬁv[l]benzoxep|no[2 3-b] pyri di n-5-one. 1H RERUSOPI266 o1 (] )
[err]: 1.50(1H, brs), 1.66-1. 70(2H n) 1.98-2.10(2H, m, 2.28(3H,s),
2.34-2.42(4H, m, 2.52- 2 57(2H, m .66-2.70(2H, M, 5.30(2H, brs),

6.08(1H,t), 25 6.76(1H,d), 6. 97(1H gﬁ% 7.09(1H,d), 7.24-7.44(5H m,
7.57(1H,dd), 8.49(1H,dd). M5 m z: %m— -85- Exanple 117 -

1-[3-(7-Cnhl oro- 5 11-

di hydr o[ 1] bepa i%ﬁg j]pyrldln 5-yl i dene) propyl ] - 4-
(4- chl or ophenyl plperl The titled conpound was prepared by
follow ng the 5 procedure of exanpl e 45, but replacing

7 e g.rgygrﬁ ydr 4[1fjbeﬁ3§§§§?h2§é§%%ﬂbﬂpﬁyr P85 23 2 EnphidL -
v1ny1[1]benzoxep1no[2 3-blpyridin-5-
ylidene)propyllpiperidin-4-ol

5 The titled compound was prepared by following the
procedure of example 45, but replacing
5,11-dihydro-7-methoxy [1] benzoxepino[2,3-b]lpyridin-5-one
with |
5,11-dihydro-8-vinyl [1] benzoxepino [2,3-blpyridin-5-one.

‘10 1H-NMR (CDCl,) &: 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(1H,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)-1i-[3-(5,11-dihydro-8-
ethyl [1]benzoxepino[2,3-b]lpyridin-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 pressure. The residue was purified by preparative
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),



1H-NWR (CDCl [err]) [err]: 1.66-1.71(3H m, 2.00-2.10 (2H m , 10
2.36-2.44(4H m, 2.52-2.57(2H, nm, 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) WOuBBRESE: 481 ( M+1l) 15 Exanple 118 - 1-[ 3-( 7- CaPOON§99B1266 -

di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4-chl orophenyl ) pi peridin-4-ol A m xture of the product of exanple 169 (500
ng), potassium acetate (330 ng), palladium(ll) diacetate (10 20 ny),

1, 1" - bi s(di phenyl phosphi no)ferroeese- (93 ng), in dinmethylsulfoxide (10 m)
was purged with carbon nonoxide for 5 mnutes and stirred under a carbon
nonoxi de bal |l oon at 60[err]C for 3 hours. Water ‘was added to the reaction
m xture, téhedABGiLpi t &t TOOLHNES ,f 6l 78{2H, ddhe BA9%-0 .48 (EH2B) , di ssol ved with

et hyl acet.at il ute, sadj hydr oxi de sol uti on. The aqueous | ayer was
Tty (el {9 26 LR Y T b

separ at ed r'ize i'lute hydrochloric acid. The precipitation'
was filtemsdnt/@:glhvB (MRAE) titl ed compound (250 nm). - 86-

Example 166 - 4-(4-Chlorophenyl)-1-{3-(5,11-dihydro-9-
5 methoxy[l]lbenzoxepino([2,3-blpyridin-5-
ylidene)propyl]lpiperidin-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-b]lpyridin-5-one
10 with S
5,11-dihydro~9-methoxy (1] benzoxepino[2,3-b]lpyridin-5-one.
1H-NMR (CDCl,) §: 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)

Example 167 - 4-(4-Chlorophenyl)-1-[3-(5,11-
dihydro[l]benzoxepino[4,3-c]lpyridin-5-
ylidene)propyl]lpiperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 45, but replacing
5,ll—dihydro—7—methoxy[1]benzoxepino[2,3—b]pyridin-5-one
with 5,11- dihydro[l]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,4d), 6.91-6.97(1H,m), 7.13-7.19(1H,m),
7.26-7.44(6H,m), 7.50-8.54(2H,m).



1H- NMR (DMBO-d[err]) [err]: 1.45-1.55(2H m, 1.75-1.85(2H n),

2.36-2.62(8H, m, 5.42(2H,brs), 6.21(1Ht), 6.90(1Hd), 7.40-7.52(5H m,

7.75(1H,dd), 7.83(1H.dd), 7.95(1Hd), 8.56(1H,dd). 5 M5 nmlz: 491( M1

Exanpl e 128 - WOPHH of ophenyl ) - 1- [ 3- (5, 11- di hydr o- 7- PCT/US99/01266

. propoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5- ylidene)propyl]piperidin-4-ol The
titled conpound was prepared by follow ng the 10 procedure of exanple 46,

but replacing ethyl iodide with propyl iodide. 1HNVR (CDCl[err]) [err]:

1.03(3H,t), 1.65-1.70(2H,n), 1.78(2H%P~ 1.98-2.09(3H n), 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(1Ht), 15

6.72-6.84(3%@? 23 7. 43(5H m, 7.58(1H,dd), 8.43(1H,dd). M5 miz: 505(M+l)

Exanpl e 130 4m(aa BiMRenyl ) - 1- [ 3- (7- o

cycl opr opyl net hyl oxy- 5, 11- di hydr o[ 1] benzoxepi no[ 2, 3-

b] pyri di n-5-yl i dene) ropyl pi peridin-4-ol 20 The titled conpound was

prepared by é&PWE%F YcEhdpeopherykbmi el34685. B4t repl aci ng et hyl

i odide with gy € (CDCl[err]) [err]:

0.31-0. 37(2H m & 0. 60- 0. 67 251%%1@2?] %%‘%ll%l—ll%, 1.66-1. 72(3H, ),

2.01-2. 11(2Hyﬂ}dene)propyl]plperldln -4-ol

5 The titled compound was prepared by following the

[e
2(2
dd

procedure of example 45, but replacing'
5,11-dihydro-7-methoxy[l]lbenzoxepino(2,3-blpyridin-5-one
with 5,11- dihydro[l]lbenzoxepino[4,3-d]pyrimidin-5-one.
1H-NMR (CDCl,) 6: 1.68-1.72(2H,m), 1.90(1H,brs),

i0 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-
trifluoromethanesul fonyloxy {1]benzoxepino[2,3-~ b]pyrldln 5-
15 ylidene)propyl]piperidin-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
20 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, and the residue
was purified by silica gel chromatography eluting with
25 ethyl acetate-methanol (10:1) to give the titled compound
(1.1 g).



25 2.37-2.71(8H m, 3.77(2H,d), 5.27(2H, brs), 6.08(1Ht), 6.73-6.86(3H n),
7.23-7.44(5H, m, 7.58(1H,dd), 8.47(1H,dd). M5 mlz: 517(M1) -87- Exanple
131 - 4-(4-Chl orophenyl)-1-[3-(5, 11-di hydro- 7-

(2-di metyl amNO®98265¥| ) oxy) [ 1] benzoxepi no[ 2, 3- b] pyri di n-5- PCTAUSI9/01266

yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by foll ow ng
the 5 procedure of exanple 46, but replacing ethyl iodide with

2- (di met hyl am no) et hyl chl ori de bhysgochloride. [err]H-NVR (CDCl[err])

[err]: 1.71-1.76(2H, M, 2.12-2.21(2H, M, 2.38(6H,s), 2.40-2.79(11H m,~
4.07(2H,t), 5.28(2H,brs), 6.07(1Ht), 6.74-6.86(3H, M, 7.27-7.46(5H m,

7.59(1H, dgl-yiR (8péP 1Bledﬂ)5sbﬁlrﬂz?s) 5346641 ) 7100l e 132 -
4- (4- Chl orophenyl ) -1-T3-(5, 11-di hydro- 7-

(tetrazol 1597-2rB? k5¥ Ry, [a]%ﬁzéﬁéﬁﬂnta{ 2,53.35](gtly PEFh-6.15 (1H, t),

yl i dene) propyl hgi ger i 4l gk dolagls $tep-7. ’ s,
4- (4-Cnl or's'g%%e]rjigl'?’a f3613(g1 ﬁidél h?drgg- 7-4(42(_6H ,m), 7.60(1H,dd)

tri phenyl detSdyitHeddhzol - 5-yl ) et hyl oxy) [ 1] benzoxepi no( 2, 3-
5 MS m/z: 595 (M+1)

Example 170 - 1-[3-(7-Allyl-5,11-
dihydro [1] benzoxepino [2,3-blpyridin-5-ylidene) propyl] -4-
(4-chlorophenyl)piperidin-4-ol
To a mixture of the product of example 169 (240 mg),
10 allyltributyltin (0.19 ml},
dichlorobis (triphenylphosphine)palladium(II) (30 mg),
lithium chloride (76 mg), in dimethylformamide (3 ml)
under argon at 120°C for 2 hours. Aqueous ammonium fluoride
solution and ethyl acetate were added to the reaction
15 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, 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 (CDC13) 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,brs), 5.87-6.02(1H,m), 6.06(1H,t), 6.77(1H,d},
6.99(1H,dd), 7.10(1H,d), 7.23-7.43(5H,m), 7.57(1H,4d),
25 8.40(1H,dd).



b] pyri di n-5-yl i dene) propyl ] pi peridin-4-ol was prepared by follow ng the
procedure of exanple 46, but replacing ethyl 20 iodide with
(2-tripheny|ng%g%éh% razol -5-yl)nmet hyl chloride. [err] H NWR CDCILerrJ)
[err]: 1.64-1 Ph), 2.02-2.15(2H, m), 2.35-2.71(8Hn), 5. 29 IIp/e126
5.33(2H,s), 6.03(1Ht), 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). - 88-
Step 2 A solution of the product of-1®t7ep 1 (530 ng) in acetone (2.5 m),
acetic acid (2.5 mM) and water (2.5 m) was stirred at 55[err]C for 30

m nutes. The reaction mxture 5 was distilled off under reduced pressure.
The resi due Emasmplsetl w Lk [AetfRabdtt tButgixpearbeoxy) ethenybnpokimd (280 ny) .

%65, 5 (bR F e ind (o) A 5 e LTI -
6. 93( 1H, dd), (¥-EHYdthphenyl) 39perdd{dHéiyql 10 7. 78(1H,dd), 8.52(1H,dd). Ms
Mz 545(Ml) Bxyml & 33 orlthd pAod@O VY LY Hi7 o),

5 t-butyl acrylate (0.85 ml), triethylamine (2.5 ml),
1,1'-bis(diphenylphosphino) ferrocene (250 mg) and
palladium(II) diacetate (33 mg) in dimethylformamide (3
ml) under argon at 90°C for 24 hours. Water ethyl acetate
were added to the reaction mixture, the organic layer was

10 separated and washed with saturated aqueous 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,bxs),
6.15(1H,t), 6.26(1H,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 [1]}benzoxepino[2,3-blpyridin-5-ylidene)propyll -4-
(4-chlorophenyl)piperidin-4-ol

The product of example 171 (330 mg) was dissolved
with 4N hydrochloric acid 1,4-dioxane solution (4 ml), and

25 stirred at room temperature for 1 hour. The solvent was
distilled off under reduced pressure. Water was added to '

the residue, and neutralized with sodium hydroxide



di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4-chl orophenyl ) pi peridin-4-ol 15 To a solution of product of exanple
48 (3.0 g) in methanol (50 m) was added 1N sodi um hydroxi de solution (8
m) and theWARBIESE stirred at roomtenperature for 1 houPCTARWMBACE i on

m xture was distilled off under reduced pressure. The residue was dissol ved
with water and 20 neutralized with 1N hydrochloric acid. The precipitation
was filtered and washed with water to give the titled conmpound (2.6 g).
[err]H-NMR (DVMBO-d[err]) [err]: I198=1.53(2H ), 1.76-1.88(2H ),
2.32-2.60(8H,m, 4.60(2H,s), 5.18(2H brs), 6.16(1Ht), 25 6.72-6.84(3H m,

7.34-7.48(54H, m,, 7.73(1H, dd),. 8.50(1H, dd)}., N 5 -89- EX
134 - 4-(%%&1%1‘%h3ﬁ§|§"5i‘?%%@("’§} g[‘ 8?ﬁy§+%99?erg to yabe\Ead e
di met hyl and iaecd keapbara hyl ox yigh].benzoxepi no[ 2, 3- b] pyri di n-

5-ylidene)propyl]piperidin-4-ol To a solution of product Qf exanple 133
(420 ) i WAMR BMEPHdor ﬁarn"-dé5(]1-752rﬂ2)ﬂr\i9ér'elaaaéﬁ'% ﬁ%fhr"gxybenzot riazol

hydrate (2504 5ekafBnfli "BLIWIATHIQP, 0BYLd (B, t), 6.43(1H,d),
5 6.82(1H,d), 7.34-7.60(8H,m), 7.75(1H,dd), 8.52(1H,dd).

Example 173 - 4- (4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
.- propargyloxy [1]benzoxepino [2,3-b]pyridin-5-
ylidene)propyllpiperidin-4-ol
The titled compound was prépared by following the
10 procedure of example 46, but replacing ethyl iodide with
propargyl chloride. _ .
1H-NMR (CDélQ §: 1.66-1.71(2H,m), 1.79(1H,brs),
1.99-2.10(2H,m), 2.35-2.71(%H,m), 4.66(2H,d),
5.28(2H,brs), 6.10(1H,t), 6.80-6.93(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[l]benzoxepino{2,3-b]lpyridin-5- .
ylidene)propyl] piperidin-4-ol

20 The titled compound was prepared by following the
procedure of example 46, but re?lacing ethyl iodide with
cyclopentyl bromide.
1H-NMR (CDCl,) &: 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)



et hyl carbodi i m de hydrochloride (310 ng), dinmethylam ne hydrochl oride (270
ng) and triethylamne (0.45 m ), and the m xture stirred at room
tenperature f urs. Water 10 and chl orof orm were added_L0

reaction nixt&%%%%? e organic | ayer was separated and washed ’F%B§g?ﬂrated
aqueous sodi um chloride, and dried wth nmagnesi um sul fate. The sol vent was
distilled off under reduced pressure to give the titled conpound (380 ng).
15 [err]HNWR (CDCl[err]) [err]: +18P-1.71(2H m, 1.95-2.11(3H,nm ,
2.37-2.71(8H, mM, 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)y, 7.24-7.44(5H n), 7.58(1H, dd),

8. 47( 1H, dd) . ExvBapiez 117548 ( B 13 -Clol ¢xephsiny1)33.--[3- (5, 11-dihydro-7-

L A S e i

yl i dene) pr opylidempixbpylipdpedbdint44add conpound was prepared by foll ow ng

t he procedure of gxannpl 3 i j y 1 he. rochl ori de
wi t h nor phol i ne. 'fl"eer ?ﬁﬁﬁ%é?‘ﬁ?%ﬁ%ia%{ge&#egﬁhg#%ﬂwn%}}éd
1. 87(1H, b8 s)précai:x2 DE( 2Hample2483-uty Mgaging3etiyB. 5818 mith -
2-methoxyethyl chloride.

1H-NMR (CDCl,) &: 1.66-1.75(3H,m), 2.00-2.11(2H,m),
2.36-2.71(8H,m), 3.45(3H,s), 3.71-3.75(2H,m),
4.07-4.11(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). '
MS m/z: 521 (M+1)

Example 176 - 4-(4-Chlorophenyl)-1-({3-(5,11-dihydro-7-(1-
dimethyaminocarbonyl-1l-methylethyl)oxy[1]lbenzoxepino(2,3-

15 Dblpyridin-5-ylidene)propyl]piperidin-4-ol _

The titled compound was prepared by following the
procedure of example 134, but replacing the product of
example 133 with the product of example 139.
1H-NMR (CDCl,) &: 1.59(6H,s), 1.67-1.72(2H,m),

20 1.95—2.09(2H,m), 2.36-2.70(9%H,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)



-90- 4.65(2H,s), 5.27(2H,brs), 6.09(1Ht), 6.74-6.83(2H m, 6.90(1H d),
7.25-7.44(5H, m, 7.58(1H,dd), 8.48(1H,dd). M5 mz: 590( Mtl) Exanple 138 -
4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro-7- 5

(1- et hoxycaMoe9pr6s1 - net hyl et hyl ) oxy[ 1] benzoxepi no[ 2, 3- PCT/US99/01266

b] pyri di n-5-ylidene)propyl ] pi peridin-4-ol The titled conpound was prepared
by follow ng the procedure of exanple 46, but replacing ethyl iodide with
et hyl 2-bronoi sobutylate. 10 [err]H NVMR (CDC[err]) [err]: 1.27(3Ht),
1.56(6H,s), 1.63-1.71(3H m, 2.0133010(2H m, 2.35-2.70(8H m, 4.24(2Hq),
5.28(2H,brs), 6.05(1Ht), 6.67-6.75(2H, m, 6.87(11Hd), 7.24-7.44(5H m,
7.56(1H,dd), 8.49(IHdd). M5S mz: 577(Mtl) 15 Exanple 139 -

1-[3-(7- (1E£aﬁ§@%&11b'WEMhXheéﬁmﬁﬁdﬁﬁéd§lili [3-(5,11-dihydro-7-

di hydr o[ 1] benzoxepl no 3 yr| di n- 5-yl i dene) pr l?ﬁy%/v%%

(4- chl or ophENSFHPREREAT 1)'H?%Y[t1| PEBFCXBRPH DYFépAReR by

foll ow ng &ﬂfd&ﬁ&%ﬂy@.]? pgfﬂg{_e;_gﬁ but replacing product of exanple 20
48 with product of exanple 138. [err]H NVR (DVBO-d[err]) [err]

1.45-1.52( 8H, mThe, tﬁglfdssempptm wis) prepazed by fold owingythes) |

0. O7(1 1) prbediiufs T Bialibie gDkt Baplicdly TediifBichaevidh 1H 40,
( ethyl: 2-bromopropionate.

1H-NMR (CDCl,) &: 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(5H,m), 7.56(1lH,dd),
8.40 (1H,dd) .

Example 178 - 1-[3-(7-(1-Carboxyethyl)oxy-5,11-
dihydro [1] benzoxepino{2,3-b]lpyridin-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 177.
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), S5.18(2H,brs), 6.11(1H,t), 6.73(2H,s),

6.84(1iH,s), 7.36-7.47(5H,m), 7.73(1H,dd), 8.50(1H,dd).
MS m/z: 535 (M+1)



M5 m z: 549(Ml) -91- Exanple 140 - 1-[3-(5, 11-Di hydro-7-
nmet hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-
(4- met hoxyphenyl ) pi peridi n-4-ol The titled conpound was prepared by
foll owi ng the %E'(ébdure of exanple 45, step 3, but repl aciB¢FUS99/01266
4- (4-chl or ophenyl ) - 4- hydr oxypi peridine with
4- (4- met hoxyphenyl ) - 4- hydr oxypi peridine. [err]H-NVR (CDCl [err]) [err]:
- 1.62-1.75(2H, m, 2.08(2H,dt), 2.41- 2.76(9H m, 3.77(3H,s), 3.78(3H,s),
5.26(2H, brs), 10 6.06(1H t). 6.75 81871(5H . 7.23(1H dd), 7.38(2H,d),
- 7.57(1H,dd), 8.45(1H,dd). M rﬂz 473( M+-1) Exanmple 141 -
© 4-(4- Cyanophenéwé-l-g3- 5,11-di h
met hoxy[ 1] béfz i(FBED)388] by?ﬁtﬂ n71:>(2}11r5‘) 1y RLi- 88n8) PP &4 Wpi peri di n- 4- ol
The titled aoaaqaﬁdw@f P ORAILG duen( 8| 0N OGS T G, Bhapranpl e 45
step 3, but “replacing 4:(4-chl’oropheny roxyplperl |ne W t
4-(4- cyanopﬁeﬁ?K}H4thyd6okyﬁi&xhrsh,né 58(1H brs), .74-6.85(3H, m).

7.24-7.44(5H,m), 7.58(1H,dd), 8.47(1H,dd).
5 MS m/z: 520 (M+1)

Example 182 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
methylaminocarboﬁylmethyloxy[1]benzoxepinoIz,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 (CDC1l,) &: 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)

Example 183 - 1-[3-(5,11-Dihydro-7-
methoxy [1]lbenzoxepino[2,3-blpyridin-5-ylidene)propyl] -4- -
3-c] [1]benzoxepiepin-5-ylidene)}propyl] -4-
20 (4-hydroxyphenyl)piperidine
The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4- (4-hydroxyphenyl)piperidine.
25 1H-NMR (CDCL3) d: 1.52-1.88(4H,m), 2.01(2H,dt), 2.28-
2.60(5H,m}), 2.93(2H,m), 3.79(3H,s), 5.28(2H,brs),



20 [err]HNWR (CDCl[err]) [err]: 1.58-1.70(2H m, 2.03(2Ht), 2.31-
2.64(7H, M, 2.65-2.78(2H, M, 3.75(3H,s), 5.26(2H brs), 5.95(0.1Ht, E
i somer), 6.05(0.9H,t, Z isoner), 6.70- 6.80(3H M, 7.22(1H dd),
7.54-7. 68(5wapy37esi31(0. 1H, dd, E iosmer), 8.39(0.9H dd, Z pSaisodmizesS
m z: 468( Mr1) -92- Exanple 142 - 1-[3-(5, 11- D hydro-7-

nmet hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4- hydr oxyphenyl ) pi peridin-4-ol The titled conpound was prepared by
following the 5 procedure of exampRhé-45, step 3, but replacing

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

4- (4- hydroxyphenyl ).- 4- hydr ox plperldlne err]HNVR (CDCl [err]) [err]:
1.76-1. 83(BFrrmple 17§~ 2X ﬁ/’l‘ rophenyl) zggé?(gﬁ-? AL~ dshyéreﬂfsgl-

5. 28( 2H, br Sinhosgr33Hend i & cféﬂﬂkd bhnz8xdHfd (AHAL g
6.69-6. 72(3H m :ér 6. 90? ) 1(gl) 7. 25®(71ng(3ng [5 ’ bl/éedég&% | somer),

VS

7.67(0. 3H, nldldeeq@aﬁey}lpwepev(d} -@d, Z |sorrer) 8 47(0.3H,dd, E isomer).

Q'| signal was nRgfe @ReeLYdClomdRudl wWastp3eMiNda by following the

5 procedure of example 46, but replacing ethyl iodide with
ethyl 2-bromocyclobutanecarboxylate.
1H-NMR (CDCl,) &: 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,brs), 6.05(1H,t), 6.47(1H,dd),.6.70(1H,d),
10 6.73(1H,d), 7.23-7.44(5H,m), 7.55(1H,dd), 8.44(1H,dd).

Example 180 - 1- [3- (7- (1-Carboxy)cyclbutoxy-5,11-
_ dihydro[l]benzoxepinoiz,3;b]pyridin—5-ylidene)propyl]34—
(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-d,) &: 1.60-1.65(2H,m), 1.86-2.08(4H,m),
2.24-2.50(12H,m), 5.17(2H,brs), 6.05(1H,t), 6.50(1H,dd),
6.66(1H,4d), 6.73(1H,d), 7.37-7.48(5H,m), 7.74(1H,dd),
20 8.51(1H,dd). '
MS m/z: 561 (M+1)

Example 181 - 1-[3—(7-Carbamoylmethyloxy—5,11-
dihydro[l]lbenzoxepino[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.



15 Exanple 143 - 1-[3-(5, 11- D hydro-7-

nmet hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4-fluoro-3-nethyl phenyl ) pi peridin-4-ol The titled conpound was prepared by
following the WR¥AIire of exanple 45, step 3, but repl aci ngPODUSIN01266

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

4- (4-fl uoro-3-net hyl phenyl ) -4-hydroxypi peridine. [err]HNVR (CDO [err])
[err]: 1.62-1.75(2H, M, 2.05(1H brs)i3=2.09(2H,dt), 2.25(3H,s),
2.30-2.76(8H,nm, 3.76(3H,s), 5. 26(2H, brs), 5.96(0.1Ht, E isomer),
6.07(0.9H,t, Z 25 isoner), 6.75-6.89(3H n), 6.93(1Ht), 7.11-7.20(0.3H m
E isomer), %.2%@AH3%00. 34kBns. g8 (mnmr,) 7.0556( D6 5 du),, 7 .isSdEl, id) ,
7.67(0.1H, dd, i somer), 8.38(0.1H,dd, E isoner), 8.45(0.9H,dd, Z isoner).
-93- M mz:8- 1A Exampl e 144 -

4- (3, 4-di fl ygy epfenylel {4+ 8- (5, 11-di hydro- 7-

nmet hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene)propyl]piperidin-4-ol 5

The titled conpound was prepared by foll owing the procedure of exanple 45,
step 3, but E:eRlAG N84 - 1-[3-(5,11-Dihydro-7-

5 methoxy[1]benzoxepino[2,3-b]pyridin-5-ylidene)propyl] -4-
3-c] [1] benzoxepiepin-5-ylidene)propyl] -4-
.(2—hydroxypheny1)piperidine

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
10 4-(4-chlorophenyl)-4-hydroxypiperidine with
4- (2-hydroxyphenyl)piperidine.
H-NMR (CDC1l,) &: 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,bfs), 6.03(1H,t), 6.74-6.86(4H,m), .
15 7.05(1H,dd), 7.11(1H,dd), 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-

20 ylidene)propyllpiperidine

The titled compound was prepared by following the

procedure of example 45, step 3, but replacing
4- (4-chlorophenyl) -4-hydroxypiperidine with
4-(7-chloro-1,2-benzisoxazol-3-yl) piperidine. This

25 piperidine was prepared by the same method described in J.
Med. Chem. 28:761-769 (1985).



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

4- (3, 4-di fl uorophenyl) - 4- hydroxypi peridine. [err]HHNVR (CDCl [err]) [err]:
1.58-1. 72(2H, m, 1.96(2H,dt), 2.33- 10 2.71(8H m, 3.73(3H, s),

5.23(2H, br swogos®8{ 0. 1H, t, E isoner), 6.04(0.9H,t, Z iSsonpe&uses/onzee
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 isoner), 7.63-7.68(0.1Hm E isoner), 8.29- 8.32(0.1H m E
i somer), 8.32-8.44(0.9H, m Z isomer). OH 15 signal was not observed. M
mz: 479(M+l) Exanple 145 - 4- (4= oro-3-triful uoronet hyl phenyl) - 1-

[ 3-(5, 11-di hydro- 7- net hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-

yl i dene) propyl ] pi peridin-4-ol 20 The titled conmpound was prepared by
fol | owi ng *HAEMRr t@xtly) ed of1 SdaiZpRe (68, mbi &) 33-2060 (&Bpmhciih-gPG-

4- hi
4- Ej ghlg qgﬁ?%l%PUO$Mﬂ%&ﬁ§pl %y?%ngH dgdxypl %é 6{%3r]|+—NNR
(CDd [ errleg. dedBH] i) , 176&01PV,¢()ZH7U?7(2H1M)2H7d15)3(13 65} 26.57+ 80(8H m,

2. 42(1H brs (3 2H, b 6.07(0.9H,t, Z i ,
6.03(0. 1H, G)Bézglss‘ﬁe ;f%‘ (71(3% 7, 221(1H, dd) 7|Zg?§rH) d),
7.56(1. 8H dd, Z

5 Example 186 - 4-(7-Chloroindol-3-yl)-1-(3-(5,11-dihydro-7-
methoxy [1] benzoxepino [2, 3-b]l pyridin-5-
ylidene)propyl]piperidine

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 H-NMR{CDC1l,) &: 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(1H,dd).

20 Example 187 - 4-Azido-4- (4-chlorophenyl)-1-[3-(5,11-
dihydro-7-methoxy [1]) benzoxepino[2,3-b]lpyridin-5-
vlidene)propyllpiperidine

The titled compound was prepared by following the
procedure of examp}e 45, step 3, but replacing

25 4-(4-chlorophenyl) -4-hydroxypiperidine with
4-azido-4- (4-chlorophenyl) piperidine.



-94- isoner), 7.65(0.2Hdd, E isomer) 7.83(1H,d), 8.36(0.1H dd, E isoner),
8.44(0.9H,dd, Z iosner), M5 mlz: 545(M+l) Exanple 146 -

4- (3, 5-di chl orophenyl)-1-[3-(5,11-di hydro- 5

7- met hoxy[ 1] bNYWRZF no[ 2, 3- b] pyri di n-5- ylidene) propyl ] pi peRCLNS9M1266: The
titled conmpound was prepared by follow ng the procedure of exanple 45, step
-3, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with 10

4- (3, 5-di chl orophenyl) - 4- hydroxyplpeggglne. [err]H-NMR (CDCl [err]) [err]:
1.58-2.22(5H, M, 2.38-2.77(8H m 3H,s), 5.26(2H,brs), 5.92(0.1H,t, E
i somer), 6.07(0.9Ht, Z isomer), 6.83-6.71(3H M, 7.19-7.42(4H m,

7.56(0.9H,dd,,_Z isoner 68(0. 1H dd E I sone 15 8.38 0 1H dd, E
i somer), 8. 45HONURy &Z) Sorkr88 %“ﬂi z2-B30¢ r\}rﬁ 4 Pe
1-[3-(5, 11- Dahw ; 3:75(38,8), 5.19(2H brs), S. 97(1H t), 6. se-

nethoxy[l]benzoxeplno 2, 3 ri Ildene y
(2-pyri dyl) pi§@S5 @Eamd. oF - %&) o3 45(5HFFR§ 't 7t ﬁééigcﬁgourﬁiiﬁdéflpﬁéﬁ)ar ed by

following th edgﬁq fliexamp e 45, step 3, but replacing
~ 4-(4- chloropﬁgﬁnﬁg yér%xyﬁﬁﬁgildlne wi th

4- (2-pyridyl)-4-hydroxypi peridi ne
'5 Example 188 - Methyl 1-{3-(5,1l-dihydro-7-
methoxy [1] benzoxepino [2,3-b]lpyridin-5-ylidene)propyll] -
4-phenylpiperidin-4-carboxylate
The titled compound was pfepared by following the
procedure of example 45, step 3, but replacing
10 4-(4-chlorophenyl)-4-hydroxypiperidine with methyl
4-phenylpiperidin-4-carboxylate.
'H-NMR (CDCl,) &: 1.82-2.15(4H,m), 2.28-2.60(6H,m), 2.78-
.82(2H,m), 3.62(3H,s), 3.68(3H,s), 5.26(2H,brs),
.95(0.1H,t, E isomer), 6.05(0.9H,t, Z isomer), 6.82-
.70(3H,m), 7.33-7.22(6H,m), 7.65(0.1H,dd, Z isomer),
.55(0.9H,dd, Z isomer), 8.39(0.1H, E isomer),
.48(0.9H,dd, Z isomer).
MS m/z: 485 (M+1)

15

® 3 6 0

Example 189 - 1-{3-(5,11-Dihydro-7-
20 methoxy{l]lbenzoxepinol2,3-blpyridin-5-ylidene)propyl] -
4-phenylpiperidin-4-carboxylic acid
The titled compound was prepared by following the
procedure of example 133, but replacing product of example

48 with product of example 188.

25 'H-NMR (CD,0OD) 6: 2.16-2.23(2H,m), 2.69-2.91(4H,m), 3.00-
3.16{2H,m), 3.37-3.25{(2H,m), 3.68-3.73(2H,m), 3.76(3H,s),
5.34(2H,brs), 6.24(1H,t), 6.70-7.04(3H,m), 7.26-



[err]H-NMR (CDCl [err]) [err]: 1.54-1.65(2H m, 2.06(2H,dt), 25
2.07(1H,brs), 2.35-2.62(7H m, 2.73-2.87(2H,n, 3.78(3H,s), 5.28(2H, brs),
6.08(1H,t), 6.72-6.85(3H m, 7.14-7.29(2H, m, 7.57(1Hd), 7.70(1H, dd),

8. 48( 2H, dd) wo9937883- NS m z: 444(Mtl) Exanpl e 148 - 1-( 3- (Peribddifesdr o- 7-
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 4-
(3-pyridyl)piperidin-4-ol 5 The titled conpound was prepared by
foll owing the procedure of exanple 45, step 3, but replacing
4-(4-ch|orophenyl)-4-hydroxypiperquge with

4- (3-pyridyl)-4-hydroxypi peri di ne err]H-NVR (CDCl [err]) [err]:
1.65-1.78(2H, M, 2.08(2H,dt), 2.37- 10 2.88(7H, m, 2.63-2. 79(2H n,

5 70 6 au(Bremy o 35 0ae Y e A RTE e B 28 5 a0 om0

8. 57(0. 1H, d8; 6%(9 sHum)),, 88633p1F7 (RIOH,NB.nf z: 444(Mrl) 15 Exanple 149 -

1-13-(5, 11- 0- 4
nethoxy[l]bg%2%§%p|$7ﬁgyﬁ})b]pyrld|n 5-ylidene) propyl]-4-

Example 190 - 1-(2-Chlorophenylsulfonyl)-4-[3-(5,11-

5 Dihydro-7-methoxy[1]lbenzoxepino(2,3-blpyridin-5-
ylidene)propyllpiperazine '
' The titled compound was prepared by following the
procedure of example 45, étep 3, but replacing
4- (4-chlorophenyl) -4 -hydroxypiperidine with

10 1-(2-chlorophenylsulfonyl)piperazine.
'H-NMR (cpcl,) &: 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]1benzoxepino [2,3-b]lpyridin-5-
ylidene) propyllpiperazine

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 (CDC1l,) §: 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(5H,m), 8.48(1H,dd).

25 MS m/z: 526 (M+1)



(4-pyridyl)piperidin-4-ol The titled conmpound was prepared by follow ng the
procedure of exanple 45, step 3, but replacing 20

4- chl or ophen 4- hydr oxypi peridine with 4- (4-pyrid
-4( hydr oxyplpp #6‘%’47 %’err] >IZIE)NE/R (cDa [err]) [eEr] |:oy 1. %8) 1. POT/ISPI/P)266 -
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,t), 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). M m z: 444(NH1) -96- Exanple 150 -
1-[3-(5, 11- Di hydro-7-
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 4-
(4-trifluorogphiylehesyl) pi qr-cﬁnarépﬁén;?mnddﬁql gonpoyachyas prepared by

follow ng the 5 procedure of exanple 45, step 3, but replacing
4- (4-chl or opﬁéh¥¢§°ﬂ7TWW&#&PFPGP%@PW‘?[12 3-b]pyridin-5-

4-(4-trifluo eridine. [err]HNWR (CDCl [err
[egr] I1 2499 7%(2tﬁﬂﬂﬁwgk)%eQﬁgig§g?'p2 H6k2H dE) ) 38- 2. g6(8H[n) b

3.76(3H,s), 5.26Fbe, 'b#%])ed mmom(llws)pr@@e% ber4@9il-|1ﬁymg Bz 1H, dd),
7.56(5H, g, procedure of example 45, step 3, but replacing

4- (4-chlorophenyl) -4-hydroxypiperidine with

1- (4-chlorophenylsulfonyl) piperazine.

'H-NMR (CDCl,;) &: 2.20-2.56(8H,m), 2.82-3.10(4H,m),

3.76(3H,s), 5.18(2H,brs), 5.99(1H,t), 6.62-6.92(3H,m),
10 7.23(1H,dd), 7.42-7.78(5H,m), 8.48(1H,4d).

MS m/z: 526 (M+1)

Example 193 - 4-(4-Chlorophenyl) -1-[3-(5,11-dihydro-7-
hydroxy [1] benzoxepino[2,3-b]pyridin-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,) &6: 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(SH,m), 7.56(1H,dd), 8.50(1H,dd). OH signal was
not observed.

MS m/z: 445 (M+1)



8.42(1H,dd). M5 mfz: 511(M+l) Exanple 151 -

4- (4- Chl orophenyl )-1-[3-(5, 11-di hydro-7-

hydr oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- 15 vyl idene)propyl]piperidi ne The
titled compoWR®Rees1 prepared by foll owing the procedure of pejpsgjetessd. Step
2, but replacing 4-(4-chlorophenyl)-4-hydroxypi peridine with 4-

(4 chl orophenyl) piperidine. 20 [err]HNVWR (CDCl[err]) [err]:
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), 6.60- 6.82(3H,n), 7.02-7.36(5H, m, 7.50(1H, dd),
8.47(1H,dd). OH signal was not observed. NB niz 447( Mr1) -97- Exanple

152 - 4-(4-&@!5{ Y ) dal %5 dr,
ethoxy[l]b%nz epinof 2, f é] éhi%r Qhﬁ¥ ?(ﬁ%ﬂﬁlq%SErlglne The titled
conpound mmstmmkx%&khtdgpxbphhoﬁzr@rhﬂpyﬁidpneseyuudenﬁ)pzn@yﬂﬂe 46, but

repl aci ng ih; yrémgggréﬂ;d% Sgp{gi 44 with the product of exanple 151.
The titled compound was prepared by following the

5 procedure of example 45, step 3, but replacing
4~ (4-chlorophenyl) -4-hydroxypiperidine with
4- (4-chlorophenyl) -1,2,3,6~tetrahydropyridine.
'H-NMR (CDhCl,;) &: 2.37-2.72(8H,m), 3.06(2H,m), 3.78(3H,s),
5.27(2H,brs), 5.99(1H,m), 6.10(1H,t), 6.72-6.90(3H,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-blpyridin-5-
ylidene)propyll -1,2,3,6-tetrahydropyridine.

15 The titled compound was prepared by following the
procedure of example 45, step 3, but replacing
4-(4-chlorophenyl) -4-hydroxypiperidine with
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 (CDCl,) &: 2.37-2.76(8H,m), 3.14(2H,m), 3.78(3H,s),
5.29(2H,brs), 6.02-6.23(2H,m), 6.67-6.90(3H,m),
7.05(1H,dad), 7.12-7.33(3H,m), 7.60(1H,dd), 7.77(1H,m),
8.50(1H,dd), 9.06(1H,br s).



[err] H NWMR (CDCI[err]) [err]: 1.40(3H,t), 1.52-2.14(6H m, 2.30-

2.57(5H,m, 2.94(2H, m, 4.00(2H,q), 5.28(2H brs), 6.07(I1H1t),
6. 68- 6. 86( 3H, 705736(5Hn) 7.58(1H,m, 10 8.49(1H m. M m z:
475(Mrl) Exa Q991 4 (4- Chl or ophenyl )-1-[3-(5, 11-di hydrol’ﬁfoS”/Ol266

ethoxycarbonylnethyloxy[l]benzoxeplno[2 3-b] pyri di n-5-

yl i dene) propyl ] pi peri di ne 15 The titl ed conpound was prepared by
following the procedure of example 4§,gbut replacing the product of exanple
44 with the product of exanple 151. [err]H NWR (CDCl[err]) [err]:
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), 4g i She 2055c1¥13<$1?64—1b-r-3[w§ &. QQCéth aro-6758 6.95(3H, m, 7.07-
7.32(5H.n) . 7 B8FIH, day, 8 49(1H -98- Exanpl e 154

- 1-[3-(7- (Cd#w@ﬁdtlﬂyleamxspmo [2, 3 -b] pyrldln 5-
((jlélh%:/ﬂlr gE é{)ﬁgi}éﬁﬁﬂpeﬁpﬁé?#ﬁﬁ% ﬁ%bb}’%gg&%%ﬁéﬁ\rﬁgg% eg%r ecflt?fnfegl | ow ng
t he The titled compound was prepared by following the
5 procedure of example 44, step 2, but replacing
4~ (4-chlorophenyl) -4-hydroxypiperidine with
5-chlorospiro[isobenzofuran-1(3H),4'-pipexridine].
1H-NMR (CDCl,) &: 1.66-1.71(2H,m), 1.79-1.91(2H,m),
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]lspiro[isobenzofuran-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 (CDClQ_S: 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),
6.74-6.82(2H,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: (M+1)



5 procedure of exanple 133, but

repl acing the product of exanple 48 with

t he product of exanple 153. [err]HNWR (CDOlerr]0D) [err]: 1.82-2.17(4H 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, br SWOBBIGI1H, t), 6.70-7.04(3H n), 7.16- 10 7. 38@EHUS)s/1266

7. 44(1H, m,

7.77(1H m, 8.47(1H nm. COCH signal was not observed.

505(M+1l) Exanple 155 - 4-(4-Chl orophenyl)-1-[3-(5, 11-di hydr o-
7- di met hyl am nocar bonyl net hyl oxy[ 1] benzoxepi no[ 2, 3- 15

b] pyri di n-5-ylidene) propyl ] pi peri dizge- The titled conpound was prepared by
foll owi ng the procedure of exanple 134, but replacing the product

exanple 133 with the product of exanple 154.

MS M z:

of

[err]HHFNMR (CDCl [err]) [err]:

1. 58- 1. 92( Hafple?1 9¢ (2H 14 - Ch13RopREnyl 68(-53, fﬁs,,li adhydkard7- 2. 98(3H, s) .

3.08(3H,s),

7.08-7. 36(ﬁ%‘ﬁﬁtﬁggyﬁb‘%ﬂ#ﬂffsg’ﬁ%g%#«zﬁe 07(1[1% bﬂsg 7%1‘1‘)“958 s 99-
156 - 1-[ 3+{1idedefsebPyVEiipdnidin-2-31-

10

15

20

25

The titled compound was prepared by following the
procedure of example 134, but replacing the product of
example 133 with the product of exaﬁple 118.
1H-NMR (CDCl,) &: 1.65-1.70(2H,m), 1.99-2.05(3H,m),
2.32-2.69(8H,m), 2.17(3H,s), 5.35(2H,brs), 6.15(1H,t),
6.82(1H,d), 7.19(1H,dd), i.28-7.46(6H,m), 7.58(1H,dd),
8.49(1H,dd) .

Example 199 - 4-(4-Chlorophenyl)-1-[3-(5,11-dihydro-7-
(1,1-dimethyl-2-hydroxyethyl)oxy[l]lbenzoxepino (2,3~
blpyridin-5-ylidene)propyllpiperidin-4-ol

To a solution of product of example 138 (500 mg) in
methanol (5 ml) was added sodium borohydride (330 mg),
and the mixture was heated to reflux for 1 hour. The
mixture was distilled off under reduced pressure. Water
and ethyl acetate were added to the residue, the organic
layer was separated and washed with saturated aqueocus
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) .
1H-NMR (CDCl,) d: 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(1H,dd), 8.49(1H,dd).

Exanpl e



di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5- ylidene)propyl]piperidine The titled
conpound was prepared by follow ng the 5 procedure of exanple 50, but

repl aci ng the_pr gu t of exanple 44 with the product of exanple 151.

[err] H NWVR ( 13 ) [err]: 1.55-1.88(4H m, 1.90-2. 32(2HT%T’0529’2¥?€%H s),
2.28-2.60(5H, m, 2.82-3.02(2H, M, 4.14(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 mM, 7.57(1H m, 8.50(1H mM. M
mz: 533(M+l) Exanple 157 - 4-(4-Chlorophenyl)-1-[3-(5, 11-di hydro-7-

(2- hydroxyet hyl ) oxy[ 1] benzoxepi no[ 2,-32k}pyri di n- 5-
yIidene)propyl]piperidine 15 The titled conpound was prepared by

following th ed xanpl e 51, but replacing the product of exanple
50 with the SF@&UC gﬁgé ﬁgle 156. [err] H NWR (CIIerr]CI» [err]:

1.66-1.98(4H, m, 2.40-2.73(5H m, 2.82- 2. 94(2H , 3.22(2H, M,
7 13. 7. sl 4FNFEIE 2901y (4 KRR ERAPI) 53 1oy A7 A EIGHE Tas ol
observed. M5 (¥, z-A%kEMyl)2- hydroxyethyl)oxy[l]benzoxeplno [2,3-
blpyridin-5-ylidene)propyl] piperidin-4-o0l
5 To a solution of product of example 48 (500 mg) in
tetrahydrofuran (5 ml) was added 0.9%5M methylmagnesium
bromide tetrahydrofuran solution (3.8 ml) at 0°C, and the
mixture was stirred at room temperature for 20 minutes.
Aqueous ammonium chloride solution and ethyl acetate were.
10 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, 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 (CDCl,) 8: 1.34(6H,s), 1.58(1H,brs),
1.66-1.71(2H,m), 1.99-2.10(2HE,m), 2.25(1H,brs),
2.36-2.71(84,m), 3.77(2H,s), 5.28(2H,brs), 6.09(1H,t),
6.74-6.86(3H,m), 7.24-7.44(SH,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-blpyridin-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



-100- Exanpl e 158 - 4-(4-Chl orophenyl)-1-[3-(5, 11-di hydro-7-
(1- et hoxycar bonyl - 1- et hyl et hyl ) oxy[ 1] benzoxepi no[ 2, 3-
b] pyri di n-5-ylidene) propyl ] pi peridine The titled conpound was prepared by

foll owi ng t kwo dapespcedur e of exanpl e 138, but
exanple 44 wth the product of exanple 151.

repl aci ng t persotiigds of
[err]H-NVMR (CDCl [err])[err]

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), 5.28(2H brs), 6.04(1Ht), 6.62-6.95(3H nm,
7.32(5H m, 7.57(1H dd), 8.50(1H dd), M5 nmz: 561(M+l) Exanple 159 -
1-[3-(7-(1-Carboxy- 1- net hyl et hyl ) oxy-5, 11-

di hydr o[ 1] benzoxepi no[ 2, 3- b] pyr.i di n-5-yl i dene) propyl ] - 4-
(4- chl or opkerjniipl ptryli-Ripegidine. Fhks (RipeddddBApERH PRRRETELePYr ed by
fol | owi ng the BLAGeHlR.PlactxaiBbe 4. i ! ShkRC! 98: ddusoaduct of

exanple 48 wt

I 50( 6H,5) ,(12982- and S AYErPgemIE g AESTFIbeRniT SRS 5). _
st3p0Q(2H M, 20 5 25(2H brs), 6 07(1H 1), 6.67-7.04(3H m, 7.16-

3. 30( 2H,

m
7.38(4H, m

observeg.

10

15

20

25

(1H, M, 7.96(1H m, 8.52(1H m. COMH signal was not

H-NMR (CDC1;) &: 1.65-1.93(2H,m), 1.94-2.28(4H,m), 2.34-
2.70(4H,m), 2.81(1H,m), 2.96(2H,m), 3.78(3H,s),
5.28(2H,brs), 6.09(1H,t), 6.70-7.42(8H,m), 7.53-
7.72(2H,m), 8.28(1H,brs), 8.49(1H,m).

Example 235 - 1-[3-(5,11-Dihydro-7-
methoxy [1] benzoxepino [2,3~blpyridin-5-ylidine)propyll-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

4- (indol-3-yl)-1,2,3,6-tetrahydropyridine. This piperidine
was prepared by the same method described in J. Med. Chem.
36:4006-4014 (1993).

H-NMR (CDCl,) &8: 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-
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 236 - 4- (4-Chlorophenyl)-1-[3-(5,11-dihydro-7-(3-
(ethoxycarbonyl)propyloxy[l]benzoxipino[2,3-b]pyridin-5-
ylidine)propyllpiperidine .

The fitled compound was prepared by following the
procedure of example 153, but replacing ethyl bromoacetate

with ethyl 4-bromobutyrate.

7.07- 10

oduct of exanple 158. [err]H-NVMR (CDerr]OD) [err]:



M5 m z: 533(Mtl) -101- Exanple 160 - 1-[3-(8-Bronpo-5, 11-

di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4-chl orophen&dgg{ipperi dine The titled conpound was prepared by foll ow ng
the 5 procedu %kanpl e 65, but replacing the product of RCTAHSMEI26S
step 2 with the product of exanple 54, step 1. [err]HHNWR (CDCl [err])

[err]: 1.50-1.86(4H m, 1.98(2H, rr), 2.26- 2.60(5H, M, 2.88(2H m,

5.30(2H, brs), 6.09(1H,t), 6.96- 7.36(8H m, 7.57(1H dd), 8.51(1H,dd). 10 M
mz: 509, 511(M+1l) Exanple 161 - 1- {¥Y8- Car boxy-5, 11-

di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-

(4-chl orophenylgvid PebICELNS.Tq. %szghua on ofe - [s3- (aﬁ B o pre: 1 &, dby
di hydr o[ 1] benzoxepl no[ 223- b] p I n-5-ylidene)propyl]-

(4-chl or opheﬂyO?bZﬁbequmUie @E)B@nﬁl éMBH)Rﬂ(&%%d)ZHbm) THF(&S (REi9) mas added
LM n-butyl L1 by dexaps cokubls, (0 47 2t o ZBLETBLGaMer Stirring

10 m nutes af erat'uare ce) was a d'to t he
m xture. Aft&r07-7.33(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-
[1]benzoxepino[2,3-blpyridin-5-ylidine)propyl]l -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,s8), 7.20-
7.40(4H,m), 8.11(1H,d4dd), 8.64(iH,d), 8.81(1H,d). COOH
signal was not observed.

MS m/z: 533 (M+1)

Example 248 - 1'-[3-(5,11-Dihydro-7-

'~ 20 methoxy[1]benzoxepino [2,3-b]pyridin-5-ylidine)propyl] -6-
methylspiro[4H-3, 1-benzoxazine-4,4'-piperidine] -2 (1H) ~one

The titled compound was prepared by following the
procedure of example 45, step 3, but replacing 4-(4-
chlorophenyl) -4 -hydroxypiperidine with 6-methylspiro [4H-
25 3,1l-benzoxazine-4,4'-piperidin]-2(1H) -one.

'H-NMR (cpcl,) 8: 1.99-2.06(2H,m), 2.29(3H,s), 2.32-
2.69(10H,m), 3.77(3H,s8), 5.27(2H,brs), 6.08(1H,t), 6.69-



20 being warnmed to anbi ent tenperature, the m xture was
m nutes at the sanme tenperature. The m xture was concent
resulting oil was purified by silica gel chromatography
di chl or onet hmoeesmest hanol (5:1) to give the titled 25 co

stirred for 30

rated in vacuo. The

eluted with
prerzed H NVR

(COerr]OD) [err]: 1.55-1.95(4H m, 2.17 (2H,dt), 2.32- 2.78(5H m,
3.00(2H, M, 5.30(2H,brs), 6.19(1Ht), 7.08- -102- 7.54(8H,m,
7.76(1H,dd), 8.45(1H, dd) COH signal was not observed (50 ng). MS m z:

475(M+1) Exanple 162 - 1-[3-(7-Brok#¢s,11- 5
di hydr o[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] - 4-

(4-chl or opheraal (upi, ReL | 61 924 ¢119)s)The bRt CompEsdRYAE) P
foll owi ng the rocedure of exanple 455 2Ut repl aci ng

5, 11- dlhydfb- - (HB gy [ 81 9% irn8[ 26 Pri di n-5- one
8- brono-5 {@yd gblﬁbgpzoxeplno[z 3- b]pyr|d|n 5-one.
[err]: 1. 60- .98-2.09(2H, M,

repared by

10 wth
1H-NWVR (CDC [err])

Examples 4-7, 9-11, 13-16, 20, 80-82, 84, 87-88, 92-

5 110, 112-113, 116, 119-127, 125, 136-137, 189, 1

93-195,

201-233, 236, 238-247 shown in Figure 6 can be prepared by

the schemes set forth in Figures 1 - 5 and 7 and

procedures described above.

by the

Those skilled in the art will be able to recognize, or

10 be able to ascertain, using no more than routine
experimentation, many equivalents to the specifi

embodiments of the invention described herein.

c

Such

equivalents are intended to be encompassed by the

following claims.



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(IH dd). 15 MS miz: 525, 527(Mtl) Exanple 163 -

4- (4- Chl or ophen % 1-[3-(5, 11-di hydro-7-

ethyl[l]benzo?@éP , 3-b] pyridin-5- ylidene)propyl]pi peri diBETASNOIGR
titled conmpound was prepared by follow ng the 20 procedure of exanple 45,
but replacing 5, 11-di hydro-7-nethoxy[ 1] benzoxepi no[ 2, 3- b] pyri din-5-one with
5, 11-di hydro- 7- et hyl [ 1] benzoxepi no[ Z_L?% b] pyr| di n- 5- one__1H NMR (-CDGHefr+1)
[err]: 1.23(3H,t), 1.52(1H brs), 25 .71(2H, M, 1.98-2.06(2H, m

7 I1(1H 0). 7,257 4450 1. 7. 58(1h é&&%m igZi(le'd?) HIIIIﬁHlIIIIIEﬂIlIMIII
475(Mrl) Exanpl e 164 - 4-(4-Chl orophenyl)-1-[3-(5, 11-di hydr 6- 8t

vi nyl [ 1] benzoxepi no[ 2, 3-b] pyri di n-5- ylidene)propyl | piperidin-4-ol 5
The titl ed cuhpouhd sbsimedpared by follow ng the

1. A method of treating a disease associated with
aberrant leukocyte recruitment and/or activation
5 comprising administering to a subject in need thereof
an effective amount of a compound represented by the

following structural formula:

T,

(CEB)r—N M s

and physiologically acceptable salts thereof,
10 wherein: | |
7 is a cycloalkyl or non-aromatic heterocyclic
ring group fused to one or more aromatic rings,
wherein each ring in Z is independently substituted
or unsubstituted;
15 n is an integer from éne to about four;
M igs >NR? or >CR}R?;
R! is -H, -OH, -N,, an aliphatic group,
-0- (aliphatic group), -O-(substituted aliphatic
group), -SH, -S-(aliphatic group), -S-(substituted
20 aliphatic group), -0C(O)-(aliphatic group),
-0-C(0) - (substituted aliphatic group),
-C(0)0O-( aliphatic group), -C(0)0O-(substituted
aliphatic group), -CN, -COOH, -CO-NR’R* or -NR’R*; or



procedure of exanple 45, but—reptacing

5, 11-di hydr o- 7- met hoxy[ 1] benz 3-b] pyridin-5-one wth

5, 11-di hydro- 8-vi nyl [ 1] benzo m[ ﬂﬂ"ﬂ;" i n-5-one. 10 1H NWMR

(CDC [err]) weoesorsiest 1. 66- 1. 71( b 2H m, 2. 36p2r/ARe7d12463)
5.22(2H,d), 5.34(2H,brs), 5. 70(1H d) 5. 13(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). M5 mz: 473(M+l) 15
Exanpl e 165 - 4-(4-Chl orophenyl )-1-[3-(5, 11-di hydr o- 8-

et hyl [ 1] benzoxepi no[ 2, 3- b] pyri di m186-y| i dene) pr opyl | pi peri di n-4-ol A

m xture of the product of exanple 164 (100 nmg) and Pd-C (20 ng) in

ethanol (2 nl) s sged doeerern: HehdoBeBwesh hitld edngaktemoat tergmer ature for 1
hour. The m xture was fil tered t hr ough thgecel ite and distilled off under

reduced pressurd® aFHECEES| AREPIRAIAT i &4y ing icPReamPd Yayer

chromat ogr aphy el uge ngs wig h _@lpgl orAf 8¢ r@;ﬁda@)ola EdBsdititediasglthe titled .
conpound (50 ng). 25 1H-%I& err?1 [err]: 1.22(3Ht 1.55-1.77(3H m,
2. 00- 2. 13( 2H, mFrup33-FRE 18R, ﬁ}lp%a"slz‘{ SHoPs)a substituted

5 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
10 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
15 group; Or
B 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.nbn-aromatic carbocyclic

or heterocyclic ring.

20 2. The method of Claim 1 wherein 2 is represented by the

following structural formula:



-104- 6.07(1H,t), 6.70(1H,d), 6.78(1H,dd), 7.19-7.44(6H m, 7.57(1H, dd),
8.49(1H,dd). M niz 475(M+l) Exanple 166 -
4- (4- Chl orophenyl ) - 1-[ 3- (5, 11-di hydro-9- . 5
met hoxy[ 1] ben¥ 'Nﬂ)[ 2, 3-b] pyridi n-5- ylidene) pr opyl ] pi per i RETAISINBA266The
titled conmpound was prepared by follow ng the procedure of exanple 45, but
repl aci ng 5, 11-di hydro-7-nethoxy[ 1] benzoxepi no[ 2, 3- b}ﬁyFLdLﬂ~5 one 10
wi th 5,11-di hydro-9-net hoxy[ 1] benzoxe |no[2 3- b]pyr|d| 1H—NNR
(CDO [err]) [err]: 1.65-1.70(2H, m,~¥7%5-2. 06(2H, m H M"HI
2.37-2.67(8H, m, 3.83(3H,s), 5.43(2H brs), 6.09(1H, t) ﬂ
7.22-7.43(5H m, 7.57(1H,dd), 15 8.44(1Hdd). M5 m z: 477(N% ahpl*e 167
- 4-(4-Chl orophenyl)-1-[3-(5, 11- di hydro[ 1] benzoxepi no[ 4, 3-c] pyri di n- 5-
yl i dene) propyl ] pi peri di n-4-ol 20 The titled conpound was prepared by
foll owi ng the procedure of exanple 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.
wherein:
Ring C is a substituted or unsubstituted C,, C, or
C, non-aromatic carbocyclic ring or a substituted or
unsubstituted non-aromatic heterocyclic ring; and_
5 Ring A and Ring B are independently substitutéd or

unsubstituted.

3. The method of Claim 2 wherein Z is represented by the

structural formula:

Vl
X
I A I C ;
//'\\)q
wherein: .
10 X, is -S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,

-0-CH,-, -CH,-O-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-S0-, -8(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.-CO- or
-CO-NR_.-; wherein:

R. is -H, an aliphatic group, a substituted

15 aliphatic group, an aromatic group, a substituted



1H- NWVR (CDCl [err] err]: 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, 1H, t 6. 80(1H,dd), 6.91-6.97(1H m,
7.13-7.19(1H m, 7.26-7.42?8}-_6¥14L§6L§l31(2 -105- M5 i z:
447( Mr1) Exompbsm7é6i8 - 4- (4}S IU"’[3 (5 11- PCT/US99/01266

di hydr o[ 1] benzoxepi no[ 4, 3-d] py dene) propyl ] pi peridin-4-ol 5
The titled conpound was prepared by omﬁng t he procedure of exanple 45,
but replacing 5, 11-di hydro-7- nethoxy[l]benzoxeplno[Z 3-b] pyridin-5-one with
5, 11- di hydro[ 1] benzoxepi no[ 4, 3- d]y@g-i m di n-5-one. 1H- NVR (CDC [err])

[err]: 1.68-1.72(2H,m, 1.90(1H brs), 10 2.06-2.19(2H m, 2. 41 2.78(8H m,
5.20(2H,s), 6.12(1H.t 1.14-7 8H..m_, 8.72(1H, s 8..97 M i z:
448( Mr1) Exanpl eé s Er(’ZEPChF‘AfP;%’b%ln HPup. F% ?5?%11 % o-7-
trlfluoronethanhem&jlngﬂom@y[l]benzoxeplno[2 3- b]pyridln 5- 15

yl i dene) propyl ] pi peridin-4-ol To a solution of product of exanple 44 (1.0

g) in

4. The method of Claim 3 wherein:
Ring A or Ring B is substituted with -OH,
5 halogen, -0-(aliphatic group), -O-(substituted
aliphatic group), -0-(aromatic group),
-0~ {substituted aromatic group), an electron
withdrawing group, -(0),-(CH,;).~C(0)OR*’,
- (0) - (CH,) .-OC(0)R*, -(O),- (CH,).-C(0O)-NR*R** or
10 - (0) .- (CH,) .~NHC (0) 0-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

15 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 about 3.

20 5. The method of Claim 3 wherein:
R, is - (CH,),-COOR*®, - (CH,).-C(0)-NR*R* or
- (CH,) ,-NHC (0) -0-R*’;
s is an integer from 1 to about 3; and
R*®, R¥ and R?? are independently -H, an aliphatic
25 group, a substituted aliphatic group, an aromatic -
group, a substituted aromatic group or a non-aromatic

heterocyclic group; or



pyridine (10 m) was added trifluoromethanesul fonic acid anhydride (0.55
m) at O[err]C, and the m xture was stiTrTred at roomterrperature for 1 hour.
Water and die er were 20 added t xture he organi c
| ayer was sepﬁ%’@g‘%nd washed with sat M“EE‘“ MH“ d| u 9 and
dried with magnesium sulfate. The sol v of f under reduced
pressure, and the residue was purified by silica gel chronatography el uting
with 25 ethyl acetate-nethanol (10: 1} 0 give the titled compound (1.1 g).
-106- 1H-NWR (CDCl[err]) [err]: 1.56 f ,brs), 1.66-1.71(2H m,

1.97-2.09(2H,n), 2.35-2.69(8H m, 5.35( 2H, brs) 6.15(1H t), 6.88(1H, d),
7.05(1H, dd), 7.21-7.4RY{6rne)R*7. edtemy, tcma)etherwlmmm)mtafoa@e FEPm

595( M+1) Ex I 0
di h3(/dr o% 1] bgggoieé:lénofliég[ g#%r%% %gogéﬁklldefﬁg)np?o%?/n]aﬁomauc

(4-chl or ophenyl ) phegerdcycdiol rilga mi xture of the product of exanple 169
(240 ng), 10 allyltributyltin (0.19 m),

6. The method of Claim 3 wherein R! is -H or -OH.

5 1. The method of Claim 3 wherein:
M is >C(OH)R?*; and

n is two.
8. The method of Claim 7 wherein R? is an aromatic .or
10 substituted aromatic group.
9. The method of Claim 7 wherein R? is an aromatic group

substituted with halogen.

10. The method of Claim 39 wherein R? is a 4-chlorophenyl -
group.
15
11. The method of Claim 1 wherein Z is represented by the

following structural formula:

X4



di chl orobi s(tri phenyl phosphi ne) pal | adiun{I1) (30 ng), lithiumchloride (76
ng), in dimethylformamde (3 m) under argon-at 120[err]C for 2 hours.
Aqueous ammoni um fl uoride solution and ethyl acetate were added to the

reacti on 15woos3mese, the or par at ed and \papkSshotsesh
saturated aqueous sodi um Chﬂmnu“m!m”lmmm}w th magnesi um sul fate. The
sol vent was distilled off under Yeducdd preSsure, and the residue was
purified by silica gel chromatography eluting with chl orof orm net hanol
(10:1) 20 to give the titled conpdd®ed (180 ng). 1HNWR (CDCl[err]) [err]:
1.62-1.72(3H, M, 2.03-2.11(2H M, 2.39-2.73(8H,n), 3.31(2Hd),
5.04-5.11(2H, M, 5.29(2H brs), 5.87-6.02(1H nm, 6.06(1Ht), 6.77(1H d),
6.99(1H,dd), 7.10(1H,d), 7.23-7.43(5H, m, 7.57(1H dd), 25 8.40(1H, dd).
-107- Exanpl e mrem-[B (7-(2-t-Butoxycar boxy) et henyl -5, 11-

di hydro[ 1] benzoxepg g ﬁq %é)lap\éhbgweéeaa | Sengkpbaeytheda :
(4-chl orophenyl ) pi perTdin-4-ol A mxture of the product of exanple 169 (1 7

g), 5 t-butyl debterepreyl0I88m ), triethylanmine (2.5 m),
: Ring B is a substituted or unsubstituted aromatic

5 carbocyclic or heterocaryl group;
X, is -8-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,

-0-CH,-, -CH,-0-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-80-, -5(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.-CO- or
-CO-NR.-; wherein:

10 Rc.is -H, an aliphatic group, a substituted
aliphatic group, an aromatic group, a substituted
aromatic group, a benzyl group or a substituted

benzyl group.

12. The method of Claim 11 wherein:
15 ' .Ring A or Ring B is substituted with -OH,
| halogen, -O-(aliphatic group), -O-(substituted

aliphatic grbup), -0- (aromatic group),
" -0- (substituted aromatic group), an electron
withdrawing group, - (0),- (CH,).-C(0O)OR?,

20 - {0) .- (CH,) .-OC(O)R*°, -(0O),~ (CH,).-C(0) -NR*R** or
- (0) ,- (CH,) .-NHC (0) 0-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

25 heterocyclic group; or



1, 1' - bi s(di phenyl phosphi no)ferrocene (250 ng) and palladiun(ll) diacetate
(33 ng) in dinethylformam de (3 m ) under argon at 90[err]C for 24 hours.
Water ethyl acetate were added to the reaction mxture, the organic |ayer
was 10 separ aMP&A®¥ washed with sj“lﬂﬁﬂlﬂﬂlﬂt"“ﬂﬂllsodl um chl"éi‘"/ﬂifelﬂlﬁﬁd
dried with magnesium sul fate. The | ed of f under reduced
pressure, and the residue was purifi‘ed by silich gel chr omat ogr aphy el uti ng
wi th ethyl acetate-nethanol (30:1) to glve the titled conpound 15 (780 ny).
1IH-NWVR (CDCl [err]) [err]: 1.45(9H, s) 63-1. 71(3H, m, 1.98-2.10(2H m,
2.35-2.72(8H,m, 5.35(2H brs), 6.15(1Ht), 6.26(1Hd), 6.83(1H d),
7.22-7.44(7TH m, 7. 53€1Hud3187 &&&ﬁﬁ,&dﬁgtﬁeBZWﬂﬁh(hne rdG regempheon72 -
1-[3-(7-(2-Carbox F qé re bopde n-arpmatic

di hydr o[ 1] benzoxe ng "—b‘}%ﬁ §i noBS fifd rrYpr ]a-ff-

(4- chl or ophenyl )phaeerdcy\emxmlrﬂ’im pr oduct of exarrpl e 171 (330 ng) was

di ssol ved with 4N hydrochloric acid 1, 4 i oxane solution (4 m), and 25
stirred at room tenpet arurFEFPoPT1oM8Ur2™ the sol vent was distilled of f under

reduced pmsessure. Waterisvam ditederoftde zexso dite aband pRuéeal i zed with
sodi um hydr oxi de '

11. The method of Claim 11, 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) -0-R*’;

10 s is an integer from 1 to about 3;

R*®, R* and R*® are in&ependently -H, an aliphatic
group, a substituted aliphatic group, an aromatic-
group;, a substituted aromatic group or a non-aromatic
heterocyclic group; or

15 R*! and R*»?, taken together with the nitrcgen atom
to which they are bonded, form a non-aromatic

heterocyclic ring.

14. The method of Claim 11 wherein Ring B is a
‘substituted or unsubstituted heterocaryl group.

20 15. The method of Claim 11 wherein Ring A is a
substituted or unsubstituted pyridyl group and Ring B
is a substituted or unsubstituted aromatic

carbocyclic group.



-108- solution. The precipitation was filtered to give the titled conpound
(190 ng). 1H-NMR (DVMBO-d[err]) [ 45152(2Hrr) 1.72-1.84(2H, m,
2.25-2.58(8H,m, 5.25(2H brs), 6.2 ;d), 5 6.82(1H d),
7.34-7. 60( 8iwapys7es175( 1H, dd), 8.5 H m s | PCI/USION126

4- (4- Chl or ophenyl )-1-[3-(5, 11-di hy I" m"” °

pr opar gyl oxy[ 1] benzoxepi no[ 2, 3- b] pyri d| n's- yl’l de‘ne) propyl ] pi peri di n-4- ol
The titled conpound was prepared by followi ng the 10 procedure of exanple
46, but replacing ethyl iodide wiispropargyl chloride. 1H NVR (CDCl[err])
[err]: 1.66-1.71(2H, m, 1. 79 (1H brs) , 1.99-2. 10(2H m, 2.35-2.71(9H n,

4.66(2H,d), 5. 28(2H brs g 15 7.24-7.46(5H,
7.59( 1H. dd??'s.%‘? 1’?7:‘%“))4 A g%l"(ﬁ%q“&?% (SHm,
4-(4- ChlOrOphenyﬁbsﬂlﬂﬂtdﬂfomymhepbatquﬁed pyridyl group and Ring B . :
5, 11-di hydr o[ 1] benzox p eri di n-4-ol
20 The titfed %‘%t&%%e%agk %{e%lgbr% iﬁltgldoﬂgg\%}ﬁ% eJI%lu cedure of
exanpl e 46, but replacing ethyl iodide with cycl opentyl brom de.

17. The method of Claim 11 wherein R* is -H or -OH.

5 18. The method of Claim 11 wherein:
M is >C(OH)R?*; and

n is two,

19. The method of Claim 18 wherein R® is an aromatic or

substituted aromatic group.

10 20. The method of Claim 18 wherein R? is an aromatic group.

substituted with halogen.

21. The method of Claim 20 wherein R? is a 4-chlorophenyl

group.

22. The method of Claim 11 wherein Ring A is a
15 substituted or unsubstituted heteroaryl group and
Ring B is a substituted or unsubstituted phenyl

group.

23. The method of Claim 22 wherein:
M is >C(OH)R?; and

20 n is two.

24. The method of Claim 23 wherein R? is a substituted or

unsubstitutéd aromatic group.



1H-NMR (CDCl [err]) [err]: 1.54-2.18(13Hn), 2.41-2.72(8H m,

4.66-4.73(1H, M, 5.27(2Hbrs), 6.08(1H,t), 25 6.70-6.87(3H m,

7.23-7.44(5H, w 7.58(1H, dd), - 8.49(1H,dd).. M5 mz: 531(Mtl) -109-

Exanpl e 175 - p Qﬂﬁﬁl orophenyl ) -1-[3-(5, 11- di hydr o- 7- PCT/US99/01266

(2- met hoxyet hyl )oxy) [ 1] benzoxepi no[ 2, 3-b] pyri di n- 5-

yl i dene) propyl ] pi peridin-4-ol The ti tled conpound vvas‘repafed—b% follow ng
the 5 procedure of exanple 46, but replacing ethyl iodi

2 mecnovet iyt ‘o orte” 1 e (cocaparr]rer 1oy ﬁu o
4.07-4.11(2H, 1), 5.27(2Hors), 6.09(1H t), 10 6.75-6.91(3H, M

7.23-7.44(5H, ), 7.57(1H, dd), 8.48(1H dd). M m z: 521(M+1l) Exanple 176 -
4- (4- Chl or ophhy| )The [rr@tpgdqudckgm @37 wherein R? is an aromatic group

di met hyam nocar bo et RY! & ?gﬂ%é[ benzoxepi no[ 2, 3- 15
b] pyri di n-5-yl i dene pr(%pyl pi p%a%{ EH
26. The method of Claim 25 wherein R? is a 4-chlorophenyl

group.

5 27. The method of Claim 22 wherein:
Ring A is a pyridyl group;
n is two;
M is >C(OH)R?; and
R? is a 4-chlorophenyl group.

10 28. The method of Claim 27 wherein X, is -CH,-S- or
'cHz-cHz- .

29. The method of Claim 27 wherein X, is -CH,-O-.

30. The method of Claim 1 wherein Z is represented by the

structural formula:

15 wherein:



The titled conpound was prepared by follow ng the procedure of exanple 134,

but repl acing the product of exanple 133 with the product of exanple 139.
IH-NWVR (CDCl [err]) [err]: 1.59(6H, Sﬂﬁll 67-1.72(2H, m, 20 1.99-2.09(2H m,

L i rEPT I n;HIE IILIIIEWHHIIIZL??H G e

576( M+1) -110- Exanple 177 - 4% (4 Chi oropﬁenyl) 1-[3-(5, 11-di hydro- 7-
(1- et hoxycar bonyl et hyl ) oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-

yl i dene) propyl ] pi peri di n-4-ol The t| tled compound was prepared by follow ng
the 5 procedure of exanple 46, butl?%¥placing ethyl iodide with ethyl
2-bronmopropionate. 1HNVR (CDCl[err]) [err]: 1.25(3Ht), 1.59(3H d),

1.65-1.70(2H, M), 1.Kihq?. 08624, shbsPitdiedl Wﬁfﬂﬁibs&ﬁﬁz(éﬂ'ld;fsd of. 21(2H, q),
4.68(1H q), 5.24(2H brs 6. 79( 2 \'3; 6. 88(1H, d),
7.22-7.44(5H, M), 7.960? %1’6‘3‘““8“4(?3%‘?9"88}“ ¥ 7§ubstituted

1-[3-(7-(1-Carboxy&ﬁhyﬁﬁﬂm¥t5tﬂﬂed non-aromatic heterocyclic ring;
and _
5 'Ring A and Ring B are independently substituted or

unsubstituted.

31. The method of Claim 30 wherein Z is represented by

the following structural formula:

10 wherein:

X, is -8-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,
-0-CH,~, -CH,-O-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-S0-, -S8(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.-CO- or
-CO-NR,-; wherein:

15 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 independentlylsubstituted or

20 unsubstituted.



di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4-
(4-chl orophenyl ) pi peridin-4-ol 15 _Ihe_LLLLg__conpound was prepared by
foll owi ng the procedure of exanple 133, but e | aci ng product of exanple 48

with product WOVRZHHl e 177. 1H NVR (DVB mmalm] 9&;!1266
1.58-1.63(2H,m, 1.98-2.06(2H, m, 2.41-2. :m 86(6H , 20
4.74(1H q), 5.18(2H brs), 6.11(1Ht), 6.73(28 s), 8. 8%(1H, s),
7.36-7.47(5H,m, 7.73(1H,dd), 8.50(1H,dd). M5 rﬂz 535( M+1) -112- 1HNMWR

(cC[err]) [err]: 1.66-1.71(2H, m, -1398-2.09(2H, m, 2.21(1H brs),
2.38-2.70(8H, m, 4.45(2H,s), 5.28(2H,brs), 6.09(1Ht), 6.11(1H brs)

VB izt 5200 WD) EUSnARnea e %1%3“ & oréﬂﬁenyﬁng‘i% £L] %%ft%tﬁzééﬂ 7
nethylan1nocarbonyhnhth9Hox@$nmhanzoﬁbﬁaﬁmpﬁaelaﬂggnupdln 5
-ylldene)propyl]plaqgh EQltU?&d JY%IhaE&%4g%§§$P cb rd% par ﬁyﬁéh1ne

followng the 10 procedure o |ng
-O- (substituted aromatic group), an electron

5 withdrawing group, -(0),-(CH,).-C(0)OR?’,
- (0) ,- (CH,) .-OC(0O)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
10 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;
15 u is zero or one; and

t is an integer from zero to about 3.

33. Thé method of Claim 31 wherein
X, is -NR_-CH,-, -CH, NR.-, -NR.-CO- or -CONR.-;
R. is - (CH,),-COOR*®, - (CH,),-C(0O)-NR*R*?* or
20 - (CH,) -NHC (0) -0-R¥;

s is an integer from one to about three;

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

25 heterocyclic group; or

R* and R*, taken together with the nitrogen atom

to which they are bonded, form a non-aromatic

heterocyclic ring.



hydrochl oride with nethylam ne. 1HNWVR (CDCl [err]) [err]: 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 25 7.45(5H, m, 7.58(1H, dd),
8. 47(1H, dd) wadsmns: 534(Mr1) B '|ﬂ||j j (5 11- D lyedfiRodforzes
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyrlilk opyI] 4-

3-c] [ 1] benzoxepi epi n- 5- ylldene)propyl -4- 2 (4 hydr oxyphenyl ) pi peri di ne
The titled conpound was prepared by follow ng the procedure of exanple 45,
step 3, but replacing 4-(4-chl oroqfsenyl) - 4- hydroxypiperidine with

4- (4- hydroxyphenyl ) pi peridine. 25 1H-NWVR (CDCl [err]) d: 1.52-1.88(4H m,

2. 01( 2H, dt 3 3 (24, brs),

-111- Exam)%fle 1‘§ée m%w&f%r o%ﬂenyla‘{ﬂ ?e[lg f ?é f%ﬁ?%es r%o %

et hoxycar bonyl ) ehe | fdiiltowiyigl Bbeazowsdi dm#ﬂmsab]pyrldln 5-

yl i dene) propyl ] pi peridin-4-ol The titled conpound was prepared by foll ow ng

t he A
R40

x
CLE
2

NT X

wherein R* is -OH, halogen, aliphatic group,

5 substituted aliphatic group, -NR**R?**, Q-(aliphqgtic
group), Q- (substituted aliphatic group),
-0-(aliphatic group), -O-(substituted aliphatic
group), -O-(aromatic group), -O-(substituted aromatic
group), an electron withdrawing group,

10 ~ -{0) - (CH,) .-C{0) OR*, -(O),- (CH,;).-OC(O)R*’,
- (0) .- (CH,) .-C (0) -NR**R*? or - (0),- (CH,).-NHC (0)0-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

15 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),-;

20 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 about 3.



5 procedure of exanple 46, but replacing ethyl iodide with ethyl

2- bronocycl obut anecar boxyl ate. 1HNVR (CDCl[err]) [err]: 1.19(3Ht),
1.67-1.71(2H m, 1.92-2.11(5H m, 2.33-2.77(12H m, 4.21(2H q),
5.25(2Hors), WO8BISLt), 6.47(1H dd), 6.70(1H,d), 10 6. 73( IRETAJSI9/01266
7.23-7.44(5H, M, 7.55(1H,dd), 8.44(1H dd). Exanple 180 -
1-[3-(7-(1-Carboxy)cycl but oxy-5, 11-

di hydr o[ 1] benzoxepi no[ 2, 3-b] pyri di n-5-yl i dene) propyl ] - 4- -
(4- chl or ophenyl ) pi peri di n- 4- ol The~t#1T ed conpound was p““llm Imum””"l
followng the 15 procedure of exanple 133, but replacing produCtmnols

exanpl e 48 wist.h ghedmethod ekaiaim 349whébkeiMyR (DMSO-d[err]) [err]: :

1.60-1.65(2H m, 1.86-2.08(4H m, 2.24-2.90 ,m, 5.17 Y S),
6.05(1H t), 6.50(1H, d}s GMM)T@%%@?M(JWT%TB??’?.@%%%,
7.74(1H,dd), 20 8. 5{( i, ddrH,)Scoor*, 561¢HM 1) C EXaNR R 1 &r -

1-[ 3-(7-Car banoyl tgyl oxx- 5. 11- ..

di hydr o[ 1] benzoxe"gE [52}\“51- tSﬂ)y?T%i h-5-yl i dene) propyl | - 4-

(4-chl or gphenyl ) pi pegiodi g2 408l R25are indePimidentlled -8 N0 uAth phes: iy epar ed by -

foll ow ng the procedure of exanple 134, but  repl aci ng di net h¥l.am' ne
hydr ochl ori de wi SKCHRmoRi BRPHYAUhGdyaliphatic group, "an aromatic

group, a substituted aromatic group or a non-aromatic

heterocyeclic group; or
R and R*?, taken together with the nitrogen atom
10 to which they are bonded, form a non-aromatic
heterocyclic ring; and

s is an integer from one to about three.
36. The method of Claim 34 wherein R*® is -0-CH,.
15 37. The method of Claim 36 wherein R' is -OH.

38. The method of Claim 36 wherein M is >C(OH)R? and n is

two.

39. The method of Claim 38 wherein R® is a substituted or -

unsubstituted aromatic group.

20 40. The method of Claim 38 wherein R’ is an aromatic group

substituted with halogen.

41. The method of Claim 40 wherein R® is a 4-chlorophenyl

group.



-113- 6.08(1H,t), 6.68-6.88(3H, M, 7.05-7.36(5H m,

7.58(1H, dd), 8.50

(1H dd). MS mfz: 461(M-1) Exarrple_l_84__l_{_3_@5—14s—D|hydro 7 5

nethoxy[l]benzoxeplno[Z 3-b] pyridin-5-yli en& mﬁﬁ

[ 1] benzoxepiwpsas®sly| i dene) pr opy! ] ml] m
titled conpound was prepared: by fo

3, but replacing 10 4-(4-chl orophenyl - 4- hydroxyp|
4- (2- hydr oxyphenyl ) pi peridine. [err]HHNVR (CDCl [err
1.78-1.92(4H, m, 2.12-2.25(2H, m ,-13832- 2.70(4H m,
3.01-3.15(2H, M, 3.77(3H,s), 3.78(1H, brs), 5. 28( 2H,

nyl )p' pﬂ’f‘l‘/ﬁﬂs%zﬂw
dure of exanple 45, step

peridine with

1) [err]:
2.80-2.97(1H m,
brs), 6.03(1H1t),

6. 74-6. 86( 44, M The Mnetrda b, 893im /a1l MnbAedd) x, 423xh,28(2H M, 7.56(1H, dd),
8.48(1H,dd), OH signal was not observed. M5 rﬁz: 443(!\/&1) Exanpl e 185 -

4-(7-Chl oro-1, 2- benzi soxazol -3-yl)-1-[ 3-
(5,11-di hygdgo- 7Tﬁ@tutlé%¥%hlb@9819¥rﬁp4f%x%lmﬁ ri il

yl i dene) propyl ] pé pegh:h ne The titled corrpound was g}’gpar ed by follow ng the

44. The method of Claim 1 wherein Z is represented by the

5 following structural formula:
vl
X
A C
Z\
N X,
wherein:

Ring B is a substituted or unsubstituted aromatic

carbocyclic group or heterocaryl group; and
X, is ~-S-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,
10 -0-CH,-, -CH,-O-, -NR_,-CH,-, -CH,-NR.-, -SO-CH,-,

-CH,-80-, -S(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.-CO- or -

~CO-NR.~; wherein:

R. is an aliphatic group, a substituted aliphatic

group, an aromatic group, a substituted aromatic

15

45,

group, a benzyl group or a substituted benzyl group.

The method of Claim 44 wherein Ring B is substituted
with -OH, halogen, -0-(aliphatic group), '



procedure of exanple 45, step 3, but replacing
4- (4-chl orophenyl) - 4- hydr oxypi peri di-nre—wi-th '

4-(7-chl 1.2-b | --3-yl 5 | di
o1 cpar oo by WOSSEHEL ot hod deser | be| M"ﬂm ﬁjm 25: PEETREP YGRS
-114- [err]HNWVR (CDCl [err]) [err]: 30-2. 60 (4H m, 2.86-
6. 88
8. 49

3.14(3H m), 3.79(3H s), 5.29(2H brs), 6.10(1H t), 6.7 (3H, M),

6. 70-
7.22(1H,t), 7.27(1H dd), 7.50(1H, dd),,7.57- 7.68(2H n), (1H dd). 5

Exanpl e 186 - 4-(7- Chl or oi ndol - 3- yI) 3P 3- (5, 11- di hydr o- 7-
met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- ylidene) propyl ] pi peridine The titled
conpound was pr epgreduipgtichibedi alglmhmtmmﬁe oﬁ‘J-é@(mmt‘elQlS step 3, but

replacing 10 4- (%%é%ﬁ)oroghqug;tﬁ¥§ggﬁ qugkggp tgh‘%%fﬁ§r°nh

(7-chl oroi ndol - gerid peri di ne“was” pfepare
met hod descri bed withirahdsg Gheup, 36(&11.@6&0];4%@9%?)’ and fol | ow ng

e i’?eﬁ%"? o AT (CHDez00 (B 4y, #5810 o) Sl R DA Lerr)
- (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

10 ' 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 about three.

15 4s6. The method of Claim 44 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) -0-R*®;
R**, R or R*® are independently -H, an aliphatic
20 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
25 heterocyclic ring; and

8 is an integer from one to about three.

47. The method of Claim 44 wherein R! is -OH.



2.63(4H,m, 2.78(1H, M, 2.97(2H n), 3.79(3H s), 5.29(2H brs), 6.09(1H, t),
6.70-6.87(3HM), 6.97- 7.07(2H, m), 7.12-7.30(2H, m, 7.52(1H ), 7.59(1H, dd),
8.45(1H, brs), 8.50(1H dd). 20 Example-187 -

4- Azi do- 4- ( Avadzssaphenyl ) - 1- &@ m 1a PCT/US99/01266
di hydr o- 7- met hoxy|[ 1] benzoxepi u ym&mﬂﬂﬂukuu 5 yl i dene) propyl ] pi peri di ne
The titl ed conmpound was prepa t he procedure of exanple 45,
step 3, but replacing 25 4-(4-chlorophenyl)-4-hydroxypiperidine with

4- azi do- 4- (4-chl orophenyl ) piperi_djge. [err]H-NVMR (CDCL[err]) [err]:
1.88(2H, M, 2.55-2.85(4H, M, 3.00- 3.30(6H mM. 3.75(3H,s), 5.19(2H brs),
5.97(1H,t), 6.68- 6.65(3H, M, 7.20-7.46(5H, M, 7.63(1H dd), 8.35(1H dd). M
mz: 477(M1- N2+H2) 5 Exanple 188 - Methyl 1-[3-(5,11-di hydro-7-

met hoxy[ 1] benz opepine’héa3o8] vaimlidr Mkéﬂﬁnﬂ)ﬁ oYid R* and n is
4- phenyl pi peri di n-4-carboxyl ate The titled conpound was prepared by

foll owi ng the pgi%cedure of exanple 45, step 3, but replacing 10
4- (4-chl orophenyl ) - 4- hydr oxypi peri dine wi th nethyl

49, The method of Claim 48 wherein R? is a substituted or

unsubstituted aromatic group.

5 50. The method of Claim 48 wherein R? is an aromatic group

substituted with halogen.

51. The method of Claim 50 wherein R?® is a 4-chlorophenyl

group.

52. A method of treating a disease associated with
10 aberrant leukocyte recruitment and/or activation
comprising administering to a subject in need thereof

an effective amount of a compound represented by the

/ N\

following strxructural formula:

¢ (CERTTN Moo
z q
15 - and physiologically acceptable salts thereof,

wherein:
n is an integer from one to about four;
M is >NR? or >CR?*;
R' is -H, -OH, -N,, an aliphatic group,



4- phenyl pi peri di n- 4- car boxyl at e. [etggﬂ;gyg2éggg%%gLLll [err]
1.82-2.15(4H nm, 2.28-2.60(6H M, 2. 3. 62( 3H, s) 3.68(3H,s),
5.26(2H,brs), 5.95(0.1Ht, E isoner), 6. 05 oner), 6.82- 15

6. 70(3H, m), 7WOPRTBP(6H, m), 7.65(0. 1 m m\ i\m@ s 55( (POTAISIY01266

I somer), 8.39(0.1H, E isoner), 8.48(0. M5 m z: 485( Mtl)
Exanple 189 - 1-[3-(5,11-Di hydro-7- 20

met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] -

4-phenyl pi peri di n- 4-carboxylic aci d¥ie titled compound was prepared by
foll ow ng the procedure of exanple 133, but replacing product of exanple 48

2 162, 23(2H ). B 0o DA oy G b B T6(othr - 373 2b(2
3.68-3.73(2H, ) , gr%()aH , 5S34pbiPhAtC F gzw )1H-By ‘S'éb%lq‘if?( 3H, M,
{ o i o P el Ty i a5
-O C(O)-(substltuted allphatlc grioup) ,
5 -C{0)0- (aliphatic group), -C(0)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 -H, -OH, an acyl group, a substituted acyl
10 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:
15 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
20 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
25 or heterocyclic ring;
g is zero to three;

the ring containing M is substituted or

unsubstituted;



Exanmpl e 190 - 1-(2-Chl orophenyl sul fonyl)-4-[3-(5,11- 5

Di hydro-?-nethoxy[l]benzoxepfﬁﬁf?f§75¥6§F?a%n-5- yl i dene) propyl ] pi per azi ne
The titled conpound was pr llﬂnl g the procedure of exanple 45,
step 3, but M)ARIeSAg 4(43“‘“&“‘“““&‘ ydr oxypi peri di bt ee

1- (2-chl or ophenyl sul f onyl ) pigerazitne® [®rr’] H NVR ( CDA [err?)%ﬁ#gr;r}r:
2.20-2.58(8H, m, 3.12-3.38(4H, nm, 3.76(3H,s), 5.22(2H brs), 6.03(1H1t),
6.64-6.90(3H m, 7.23(1H,dd), 7.32-7.60(4H, m, 8.01(1H dd), 8.48(1H dd). M
mz: 526(Mt1l) 15 Exanple 191 - 1-¢B4Zhl orophenyl sul fonyl)-4-[3-(5, 11-

Di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3-b] pyri di n-5- ylidene)propyl ] pi perazi ne

The titled conpoundzvas JuRRAEALEYb) RROWATolihg PEOREAN:S10f exanpl e 45,
step 3, but replacing 20 p%?( 4- cﬁl or%phenyl )-Z-Eﬁ%roxypl pelﬁ dine with

1- ( 3- chl or ophenyP¥WR$dny| ) pi perazine. [err]H NVR (CDd [err]) [err]:
2.20-2.60(8H m, 2.82-3.12(4H m, 3.76(3H,s), 5.18(2H brs), 6.00(1H1t),
6.64-6.90(3H, m, 7.23(1H,dd), 7.42-7.78(5H, m, 8.48(1H,dd). 25 M niz:

526( Mr1) s

wherein:

X, is -8-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,
-0-CH,-, -CH,~-O-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-80-, -8(0),-CH,~, -CH,-S(0),-, -CH=CH-, -NR.-CO- or

10 -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

15 benzyl group; and

Ring A and Ring B are independently substituted or

unsubstituted.

53. The method of Claim 52 wherein
‘n is two;
20 M is CRR?; and

R* is a substituted aromatic group.

54. The method of Claim 53 wherein Z is represented by

the following structural formula:



-117- Exanple 192 - 1-(4-Chl orophenyl sul fonyl)-4-[3-(5, 11-

Di hydr o- 7- met hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5- vyl i dene) propyl ] pi perazi ne
The titled co 70RS prepared by following the 5 procedure of exanple
45, step 3, but replaci ng 4-(4-chl orophenyl)-4-hydroxypi peri dPGRAUSIPOI66

1- (4-chl orophenyl sul f onyl ) pi perazi ne. [err] H NWR (CDCI[eleixlgilj
~2.20-2.56(8H,nm, 2.82-3.10(4H m, 3 76(3H,s), 5.18(2H, brs) Q(IH )7 ——

6.62-6.92(3H, m, 10 7.23(1H dd), ﬂé? 78(5H m, 848(1Hcﬁ "”m[
526( Mr1) Exanple 193 - 4- (4- Chl or opfiafyl ) - 1-[ 3- (5, 11-di hy Iﬂf’ I"
hydr oxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i dene) propyl ] -
1,2,3,6-tetrahydropyridi ne 15 L/Ihe titled conpound was prepared by

44,
4- (4-chl or ophenyl ) - 4- hydr oxypi peri dijne mﬁtth
4- (4-chl orophenyl )-1, 2, 3,6-te K pe. [err] HHNVR (CDCl [err])
6.07(1H,t), 6.60-6.78(3H M, N x§TTS# m, 7.56(1H, dd), 8.50(1H,dd). OH
signal was not observed.

foll owi ng the procedure of exanple ‘ step 2, but replacing
[err]: 2.37-2.72(8H,m, 3.07(2 (2H, brs), 6.00(1H m,

wherein:
R* is -OH, halogen, aliphatic group, substituted
aliphatic group, -NR*R*®*, Q-(aliphqgtic group),
5 Q- (substituted aliphatic group), -0-(aliphatic
group), -0-(substituted aliphatic group),

-0- (aromatic group), -O-(substituted aromatic group),

an electron withdrawing group, - (0) 4~ (CH,) .~C(0) OR??,
- (0}~ (CH,) .~OC (O)R*®, -(0),- (CH,).~-C(0) -NR**R** or
10 - (0) ,~ (CH,) .-NHC (0) 0-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

15 the nitrogen atdm 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;

20 u is zero or one; and

t is an integer from zero to about 3.



MS mlz: 445(M+l) -118- Exanple 194 -

-(4- Iorophenyl) 1-[3-(5, 11-di hydro- 7-

met oxy[l]benzoxeplno[Z 3-b] pyridi n-5-ylidene)propyl]-

1,2,3,6 tetrﬁﬂyﬂﬁaﬁyrldlne The titled conpound was prepar egcpissorteg NY
the 5 procedure of exanple 45, step 3, but replacing

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

4- (4-chl orophenyl ) -1, 2, 3,6-tetrahydropyridine. [err]H N err])
[err]: 2.37-2.72(8H, rr), 3. 06( 2H, m}443. 78(3H,s), 5. 27(2%{@’@’5‘,

6. 10(1H,t), 6.72-6.90(3H, M, 10 7.20-7.44(5H, M, 7.60( ).
MBS m z: 459§ M+IpheFxtabe $85ciath (54 Ghkeeohndol - 3-yl)-1-[ 3-

(5, 11-di hydro- 7- met fjoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n- 5-

ylidene) propyl | - 1, B 318- rer3 hRAATSy BraiRe. an: The titled compound
was prepared by fohtqmgngnﬁhe procedure of exanple 45, step 3, but

repl aci ng 4-(4-chl orophenyl)-4-hydroxypi peridine wth

4-(7-chl oroindol -3-yl)-1,2,3,6-tetrahydropyridine. This piperidine was
prepared by ! hepamReiBlhes @BSGH istedheRedn X, is -CH,-O-. .

B

5 57. A compound represented by the following structural

(CB)r—N M

_/

formula:

and physiologically acceptable salts thereof,
wherein: |
10 n is an integer from one to about four;
M is >NR? or >CR'R?;
R, is -H, -OH, -N,, an aliphatic group,
-0~ (aliphatic group), -O-(substituted aliphatic
group), -SH, , -S-{(aliphatic group), -S-(substituted
15 aliphatic group), -OC(O)-(aliphaEic group),
-0-C(0) - (substituted aliphatic group),
-C(0)0-(aliphatic group), -C(0)0O-(substituted
aliphatic group), -CN, -COOH, -CO-NR’R' or -NR’R‘; or
R! is a covalent bond between the ring atom at M and
20 an adjacent carbon atom in the ring which contains M;
and
R? is -H, -OH, an acyl group, a substituted acyl
group, -NR°R®, an aliphatic group, a substituted

aliphatic group, an aromatic group, a substituted



20 Med. Chem 36:4006-4014 (1993). [err]H-NVR (CDCl[err]) [err]:
2.37-2.76(8H, m, 3.14(2H nm, 3.78(3H.s), 5 29(2H brs), 6.02-6.23(2H m,
6.67-6.90(3H, ), 7.05(1H dd), 7. 12 7.33(3H, M, 7.60(1H,dd), 7.77(1H m,

8.50(1H, dd), ¥O¥EIEbr s). ﬂ m wﬂ PCT/US99/01266
5-Chloro-1'-[3-(5, 11-di hydr o- 7- hyd “"rml‘ E Eullo[ 2, 3-b] pyridi n-5-
yl i dene) propyl ] spiro[isobenzofuran-1¢3Hj, 4* - i péri dine] The titled conpound

was prepared by follow ng the 5 procedure of exanple 44, step 2, but

repl aci ng 4-(4-chl orophenyl) -4- hydrom/g,)i peridine with
5-¢hl orospi ro[i sobenzofuran-1(3H), 4 pi peridine]. 1HNWR (CDCl[err]) [err]:
1.66-1.71(2H, m, 1.79-1.91(2H mM
5.22(2H, brs)., 6. 0FFTRREHC ube %3 n% 2%?‘%‘%“ ? ?é‘?’fg?éétg‘i B q)

' EX19 I7 3%;H m, d%f&@é;ﬁdm -aohdE1tl Hefer@cy(itHgspupMsrnd z: 475( Mr1)
anpl e - 5- oro-1' dro-7- . .

( 2- met hoxyet hyl )ﬁ%i‘}b@ﬁ%&’ié‘é’ﬁ’n&ﬁ mgg%fpg??%ﬁ%@?ﬁllﬁgmum wherein:

yl i dene) propyl ] spi r o[f*SoRENFOT and@IR®*1a3H) iddepepdentdiyneH, an acyl

S 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

10 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
heterocyclic ring; and

15 2 is represented by the following structural

formula:

wherein:
Ring A is a substituted or unsubstituted
20 heteroaryl group;
Ring B is a substituted or unsubstituted aromatic

carbocyclic or heteroaryl group;



The titled conpound was prepared by follow ng the procedure of exanple 175,
but repl acing the product of exanple 44 with the product of exanple 196.

1HNWR (CDCl [err]) [err]: 1. 69——1—?46%H—n')——r—83—1 94(2H, m, 20

2. 31-2. 76( Sxvod9376865145( 3H, s) 08- 4. 11( 2hpcusodnrdds( 2H, s) ,
5.28(2Hors), 6.09(1Ht), 6.74- |i ﬂ iﬂﬂr“ﬂlﬂm’m d), 7.04(1H, d),
7.17-7.28(3H, m, 7.57(1H, dd), 8% (M+1) -120- Exanpl e
198 - 4-(4-Chl orophenyl)-1-]3- (5 11- di hydro- 7-
di met hyl am nocar bonyl [ 1] benzoxepi no[ 2, 3-b] pyri di n-5-

yl i dene) propyl ] pi peri di n-4-ol Thelg#€ t‘I ed conpound was prepared by foll ow ng
the 5 procedure of exanple 134, but replacing the product of exanple 133

wi th the product olyhe¥afple 118. 1H- NVR (CDCl[err]) [err]: 1.65-1.70(2H m,
1.99-2.09(3H m, 2, 32 2. 69( 8H, rr) 2.17(3H s), 5. 35(2H brs) 6. 15(1H,t),
6.82(1H, d), 7.19( 1M dkf 5728 % w6 (BHr§H2"7. 58S ddy S-¥H~ 8. 49( 1H, dd) .
Exanpl e 199 - 4:d4fh| or@pheny! )N -lc8; { p, -Ickt, diqr osd=cH,-,

-CH,-S0-, -8(0),-CH,-, -CH,-S(0),~-, -CH=CH-, -NR.-CO- or
5 -CO-NR.-; wherein: |
R, is -H, an allphatlc group, a substituted
allphatlc group, an aromatic group, a substituted
aromatic group, a benzyl group or a substituted

benzyl group.

10 58. The compound of Claim 57 wherein:
Ring A or Ring B is substituted with
- (0) - (CH,) .~C (0)OR®®, - (0) .- (CH,) ,~OC (O)R?°,
- (0) .- (CH,;) .-C(0) -NR*R** or - (0),- (CH,) .-NHC (0) O-R**;
_ | R?*®, R** and R® are independenﬁly -H, an aliphatic
15 group, a sﬁbstituted 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
20 heterocyclic ring;
u is zero or one; and

t is an integer from 0 to about 3.

59. The compound of Claim 57 wherein:
R. is - (CH,) ,-COOR?, - (CH,),-C(0O)-NR*R* or
25 - (CH,) ,-NHC (0) -0-R*;
R*, R and R*? are independently -H, an aliphatic

group, a substituted aliphatic group, an aromatic



(1, 1-di nmet hyl - 2- hydr oxyet hyl ) oxy[ 1] benzoxepi no[ 2, 3-
b] pyri di n-5-yl i dene) propyl ] pt teh ol ution of product of

exanpl e 138 (500 in 15 net ( added sodi um bor ohydri de
(330 ny), andVP&Wrkture was Ii "t lgmf or 1 hour. WEUPYE6 was
distilled off under reduced pr ‘L ethyl acetate were added to

the residue, the organic | ayer was separated and washed with saturated

aqueous 20 sodiumchloride, and dried with rmagnesi um sul fate. The sol vent
was distilled off under reduced presauy~e, and the residue was purified by
silica gel chromatography eluting with chloroformnethanol (10:1) to give

800 SOOGS0 e oy gt

3.58(2H,s), 5. 30(iktdradyclac0btblbt )or 6. 75- 6. 84(2H, n), 6. 91(1H, d),

7.26-7.44(5H m, 7.5 H, a2 8.49(1 . -.121- . NS : 5( M1
Exanpl e 280 -2?(4-Ch%%%55%g V)ng%grkég%ﬁéiﬁi%ﬁ%%byy? ngé%bgéé f : :
(2, 2- di met hyl - 2- hatto aee twhiilcho xhe ¥ | dmew ZsotefEd)0[£2r8r 2 non-aromatic

5 heterocyclic ring; and

s is an integer from one to about three.

60. The compound of Claim 57 wherein Ring B is a

substituted or unsubstituted hetercaryl group.

61. The compound of Claim 57 wherein Ring A is a
10 substituted or unsubstituted pyridyl group and Ring B
is a substituted or unsubstituted aromatic

carbocyclic group.
62. The compound of Claim 57 wherein Ring A is a
substituted or unsubstituted pyridyl group and Ring B
15 is a substituted or unsubstituted heteroaryl group.

63. The compound of Claim 57 wherein R' is -H or -OH.

64. The compound of Claim 57 wherein M is >C(OH)R® and n

is two.

20 65. The compound of Claim 64 wherein R? is an aromatic or

substituted aromatic group.

66. The compound of Claim 64 wherein R? is an aromatic

group substituted with halogen.



b] pyri di n-5-ylidene)propyl ] pi peridin-4-ol 5 To a solution of product
of exanple 48 (500 ng) in tetrahydrofuran (5 m) was added 0. 95M

net hyl magnesi um bromi de t et rahyg;r/m()‘m‘rm(—a 8 m) at Of[err]C, and
the m xture WISt red at roomt mm M nut es pcrEsDALEs

amoni um chl ori de sol ution and et m& %”iﬂlo added to the m xture,
the organic | ayer was separated and washed " turated aqueous sodi um
chloride, and dried with nagnesium sul fate. The solvent was distilled off

under reduced pressure, and the res4slue was purified by silica gel
chromat ogr aphy eluting with chloroformnethanol 15 (10:1) to give the

titled co Ind 6 B r 34(6H, s),

1 58(1H, br &' i R %‘%‘ﬁ#%ﬂﬁ 24505%! @E‘%’Hrﬁ[i i%sa(ll Hbgs), :

2. 36- 2. 71(8H nm 4-8h¥Fftophenyl gr2a®p2H, brs), 6.09(1Ht), 6.74-6.86(3H m,
7.24-7.44(5H,m), 7.57(1H dd), 20 8.49(1H dd). MS miz: 535(Mrl) Exanpl e 234
- 1-[3-(5,11- D hydro- 7-

met hE)xyE 1] tﬁmzoz‘ilzpl oofi@odad gy Idlekim- 5'-7yvhhejrerw) mingyh] 1:4 a

(i ndol -3-yl)-pi | g‘ 0 oun red by
foll owi ng the prggfgegﬁg‘ét% O&élr?ﬁlugsgﬁgu ?é? e% ng e%zf% ad'%a
4- ( 4- chlsor ophenRlihg4B hislroxgubsrditutiedeor wridubstituted phenyl

group.

69. The compound of Claim 68 wherein:
n is two; and
M is >C(OH)R2.
10
70. The compound of Claim 69 wherein R? is a substituted

or unsubstituted aromatic group.

71. The compound of Claim 69 wherein R? is an aromatic

group that is substituted with a halogen.

15 72. -The compound of Claim 71 wherein R? is a 4~
chlorophenyl group.

73. The compound of Claim 68 wherein:
Ring A is a pyridyl group;
n is two;
20 M is >C(OH)R?*; and
R? is a 4-chlorophenyl group.

74. The compound of Claim 73 wherein X, is -CH,-S- or

-CH,~CH,-.



-122- 4-(indol -3-yl)-piperidine. This piperidine was prepared by the sane
net hod described in J. Med. Chem —36:4006- 4Ul4 (1993) and fol |l ow

hydr ogenati on_descri bed i n Exanpl g err] H NVR CDG err])
[err]: 1.65-1%OPBIE8, " 1 94-2.28(5%‘{ Hi@(4Hrr) ’f?fl
2.96(2H, M, 3.78(3H,s), 5.28(2H, br 70-7 42(8H,n), 7.53-

7.72(2H, M, 8.28(1H brs), 8.49(I1H m. Exanple 235 - 1-[3-(5,11- D hydro-7-
10 et hoxy[ 1] benzoxepi no[ 2, 3- b] pyri di n-5-yl i di ne) propyl ] - 4-
(indol-3-yl)-1,2,3,6-tetrahydropyri-diame. The titled conmpound was prepared
gy(LoIL?mAng t he procedure of exanple 45, step 3, but replacing

chl or op nyI - hydr oxypi pe 1 &
4- (i ndol - 9’)‘ SHH h?/gr%jb%‘tp?%\ﬁh ﬁ"l}Lgl Xf er| é:Hﬁe was prepared by
t he sane nethod descrlbed in J Med. Chem 36: 4006 4014 (1993). [err] H NWR

52002, i 5) 16, U EpSn, fpprafturea gy drgtepiing (Oriay,
7.60(1H, dd), 7. 871(&;};{“11)5 |

(CH)r—N 3

/"

5 and physiologicaliy acceptable salts thereof,
wherein:
n is an integer from one to about four;
M is >NR? or >CR'R%*;
R! is -H, -OH, -N,;, an aliphatic group,

10 -0- (aliphatic group), -O-(substituted aliphatic
group), -SH,-S-(aliphatic group), -S-(substituted
aliphatic group), -0C(O)-(aliphatic group),
-0-C(0) - (substituted aliphatic group),
-C(0)0-(aliphatic group), -C(0)O-(substituted

15 aliphatic group), -CN, -COOH, -CO-NRR' or -NR'R'; or
R! is a covalent bond between the ring atom M and an
adjacent carbon atom in the ring which contains M}

R? is -H, -OH, an acyl group, a substituted acyl
group, -NR°R®, an aliphatic group, a substituted

20 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

25 group, a substituted acyl group, an aliphatic group,



8.42(1H,brs), 8.50(1H, M. Exanple 236 -

4- (4- Chl orophenyl ) - 1-[ 3- (5, 11- di hydro- 7- ( 3-

(et hoxycar bonyl ) propyl oxy[ 1] benzoxi pi no[ 2, 3-b} pyri di n- 5-

yl'idi ne) propydbemrpstri di ne 25 The tit! ed conmpound waSpdayupaé1eés by
foll owi ng the procedure of ﬁlﬂ“ﬂ Eumﬁlllllm“repl aci ng ethyl bronpacetate
with ethyl 4-bronobutyrate. NVR (CDCL[err]) [err]:
1.26(3H,t), 1.56-1.85(4H n), " 2. 1(L2H dt 2.09(2H, quint), 2.30-2.60(7H m,
2.93(2H, M, 3.98(2H,t), 4.15(2H, q%s 5. 28(2H brs), 6.07(1H1t),
6.68-6.86(3H m, 7.07-7.33(5H m5%%8(1H dd), 8.50(1H dd). 5 M5 m z:
561(M+l) Exanple 237 - 1-[3-(7-(3-Carboxypropyl)oxy-5, 11-di hydro-

[ 1] benzoxepi noh2s3bdt PMided Aliplbt Ut NgRquUmP N atofdtic group, a

chl orophenyl ) - pi peri di ne_ 10 The titled cogpound was prepared by
foll owi ng the ﬁPgEEHW%e%fa%ﬁﬁFegﬁ%@ b”hteD HggFﬂletr% product of
exanpl e 48 w t BybBei Bhesh Benyleya6mb £ Q&ﬁm—[a&bﬁ\]atwl\fﬁétéﬁéic%ﬁ‘dlh@) [err]:

1.92-2.20(6H m, 2.48(2H t), 2. 70- 3.02(3H m . 3,06-3 45(4H'mM, 3.66(2H m,
4.01(2H,t), group or a siubstituted non-aromatic heterocy
5 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

heterocyclic ring; and

10 Z is represented by the following structural
formula:
v
AN
| Al C
N
. N X4
15 wherein:

X, is -8-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,
-0-CH,-, -CH,-O-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-SO-, -5(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.-CO- or
-CO-NR.~- ; wherein: .

20 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

25 unsubstituted.



15 5.48(2H,brs), 6.36(1Ht), 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). COCH signal was not observed. MS m z:
533(M+1l) Exanpl e 248 - -[3-(5,11- DJIydu;l——%G

met hoxy[ 1] benM3A2B7EIH] 2, 3 b] pyri di n- 5- yl]-6- PCT/US99/01266

met hyl spi ro[ 4H 3, 1- benzoxazi nim ““ !m ﬁ! m 2(1H) one The titled
conpound was prepared by foll e of exanple 45, step 3, but
replacing 4-(4- chlorophenyl ) - 4- hydroxypl peridine with 6-nethylspiro[4H 25
3, 1- benzoxazi ne- 4, 4' - pi peri din] - 2(1H)5 one. [err]H-NVR (CDCl [err]) [err]:
1.99-2.06(2H m, 2, 29(3H,s), 2.32- s %9( 10H, M, 3.77(3H,s), 5.27(2H, brs),
6.08(1H,t), 6.69- -124- 6.83(4H, M, 6.94(1H,s), 7.02(1Hd), 7.25(1H, dd),
7. 55(1H dd) 78. 48heHcddpoud 56f 1G] sim MeSwhereid MBing-B iBanpl es 4-7, 9-11,

336, 20, 5002 Bar SOLHR B S it b ST
prepar ed by t he sohdeabssétuted tdiliphadtigugesup) 5 &afﬁko?nmd: by the
group), -O-(substituted aromatic group), an electron
5 withdrawing group, -(0),- (CH,}.-C(0O)OR?*°,
-(0) .~ (CH,) .~OC(O)R*®, -(0),- (CH,).-C(0) -NR*R* or
- (0),- (CH,) ,~-NHC (0) 0-R*?; wherein:
R?°, R*! or R* are independently -H, an aliphatic
group, a substituted aliphatic group, an aromatic
10 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;
15 u is zero or one; and

t is an integer from zerxro to about three.

78. The compound of Claim 76 wherein
X, is -NR.-CH,-, -CH,-NR., -NR.-CO-, or -CO-NR.-;
R. is - (CH,),-COOR, - (CH,),-C(0O)-NR*R* or
20 - (CH,) ,~NHC (0) -O0-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

25 R and R*, taken together with the nitrogen atom -
to which they are bonded, form a non-aromatic
heterocyclic ring; and

8 is an integer from one to about three.



procedures descri bed above. Those skilled in the art will be able to
recogni ze, or 10 be able to ascertain, using no nore than routine
experimentation, many equival ents i di mrents of the

i nventi on dessswdresi herein. Such eqyj L4t ended pogruseymgssonpassed
by the follow ng clains. - 125- Cﬂ”lmlmmmﬂgﬂﬂ%' med: 1. A et hod of
treating a disease associated with aberorant keu e recruitnment and/or
activation 5 conprising adm nistering to a subject in need thereof an
effective anount of a conpound represented by the follow ng structural
formula: [err] and physiol ogi cal | y2#&teptabl e salts thereof, 10

wherein: Zis a cycloalkyl or non-aromatic heterocyclic ring group fused to
Ong or nvrgsarotraéi Soipd@fl ofhelalim Baclhddeip ZNisd représepauriont |y
substitute

the following structural formula:

v
R4
X
OO0
N
wherein:
5 R* is -OH, halogen, aliphatic group, substituted

aliphatic group, -NR*R*®*, Q- (aliphqgtic group),
Q- (substituted aliphatic group), -0O-(aliphatic
group), -O- (substituted aliphatic group),
-0- (aromatic group), -O-(substituted aromatic group),
10 an electron withdrawing group, - (0) ,~ (CH,) .-C (0) OR?®,
- (0) 4~ (CH,) .~OC(O)R*®, - (0),~(CH,) .-C(0) -NR*'R* or
- (0) .- (CH,) .-NHC (0) 0-R*’; '
R*®, R* or R*® are independently -H, an aliphatic
group, a substituted aliphatic group, an aromatic
15 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;
20 Q is -NR*C(0)- or -NR*s5(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 about 3.



or unsubstituted; 15 nis an integer fromone to about four; Mis
>NR[err] or >CRlerr]Rerr]; Rerr] is -H -OH -Nerr], an aliphatic group,
-O (aliphatic_grou O(substltuted al i phatic group), -SH, -S- aI| hatic
group), -S—(sﬁ‘%_&?’f’%ﬁ‘ed 20 ali phatic group), -OC(O)-(aké 66
group), -OC(O-(substituted aliphatic group), -C(O O (_aliphatic group),
-C(O O (substituted aliphatic group), -CN, -COOH, -CONR[err]Rerr] or

-NR[err]Rerr]; or -126- Rlerr] is a covalent bond b om
at Mand an adj acent carbon atomin-13m- ri ng which cont j‘mm" n" [mﬂgll
-OH, an acyl group, a substituted acyl group, -NR[err]R err]e, an ali19ph

group, a subgpl tu# 3 co ound °|6.I BEQ{L&C?QrW&eﬁP aromatlc group a

substituted i'c gr up, enzyT "group, a substituted benzyl group, a
non-aromati ¢ het er ocy;l ns gﬁmupHp-r, a GB1jbRR} t HNB- T~ acm)ncm -8Rhet er ocycl iC

group; wherein: Rerr 33 an 1_)llgzi)er a endently H, an
acyl 10 group, %ﬁbs #I%’?er zi{(’:y’l g&: d’(r]?) atlfgroup
- (CH,) ,-NHC (0) -0-R*;
5 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
10 to which they are bonded, form a non-aromatic
heterocyclic ring; and

s is an integer from one to about 3.

81. The compound of Claim 80 wherein R*® is -O-CH,.

82. The compound of Claim 81 wherein R® is -OH.

15 83. The compound of Claim 81 wherein M is >C(OH)R? and n

is two.

84. The compound of Claim 83 wherein R? is a substituted

or unsubstituted aromatic group.

85. The compound of Claim 83 wherein R? is an aromatic

20 group substituted with halogen.

86. The compound of Claim 85 wherein R?® is a

4-chlorophenyl group.



a substituted aliphatic group, an aromatic group, a substituted aromatic

group, a benzyl

group, a substitut on-aromatic

het erocyclic group or a substituted eterocycllc 15
group; or R MO993765H Rl err], R err] mﬂwgﬂ err]

together with the atomto Wﬂchthe
unsubstituted non-aromati c carbocyclic or heterocycllc ring. 20 2.

ma Su stltute

taken

The

met hod of Claiml wherein Z is represented by the follow ng structural

formul a: -127- wherein:

Cerr] or C[err] non aromatic carbocyclic ring or a substituted or

ks R %ﬁg‘iéﬁcbkcwﬁé%‘&gxs?cp%ﬁsegazg . . Ring A and

unsubstltu

Ring B are |ndependent y substituted or

Claim2 wherein Zis represented by the structural forrmula: A

88.
83.
5
10
15
90.
20

The compound of Claim 86 wherein X, is -CH,-S- or
-CH,-CH,- -

The compound of Claim 57 wherein Z is represented by

the following structural formula:

wherein:

Ring B is a substituted or unsubstituted aromatic
carbocyclic group or heteroaryl group; and

X, is -§-, -CH;-, -CH,-CH,-, -CH,~S-, -S-CH,-,
-0-CH,-, -CH,-O-, -NR.-CH,-, -CH,-NR.~, -SO-CH,-,
-CH,-80-, -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.

The compound of Claim 89 wherein Ring B is
substituted with -OH, a halogen, -O-(aliphatic
group), -0-(substituted aliphatic group),

G

Ring G-is44a substituted or unsubstituted Cerr],

The net hod of



wherein: 10 Xerr] is -S, -CHerr]-, -CHerr] -CHerr] -,
-CHerr]-S - -S—CH[err}————f}f*{THTi————f}{err] O, -NRerr]-CHerr] -,

R Gt T WO e.%(ﬁ)R% i A or
e

Is -H an aliphatic group,*acsu stntut al i phatic group, an

aromatic group, a substituted -128- aromatic group, a benzyl group or a
substituted benzyl group. 4. The qgghod of Claim3 wherein: Ring A or
Ring Bis substituted with -OH, 5 hal ogen, -O (aliphatic group),

-O- (substituted aliphatic group), -O (aromatic group), -O (substi uted
aromati c group), -@Or {areowmacsdn 9?@¢Eﬁénquj%ﬂh§GQtut3d aromatic group

“(Olerr]-(CHer o Q, By = Q10 |
(CHerr])[err] Of%%kﬁferr CH NR[
(e (O)[er.rqmmﬁiqif@r%%fM@egé IR e o

Rlerr] are indepen ntI | ati R, a substituted aliphatic
. (E/.H,) A bsr%rggcﬁ)ldiﬂa whe'eduR p

group, an aronati c' droup, tuted aromatic group or a non-aromatic
5 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
10 to which they are bonded, form a non-aromatic
heterocyclic ring;
u is zexro or one; and

t is an integer from zero to about three.

91. The compound of Claim 89 wherein
15 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*®;
R3°, R* or R® are independently -H, an aliphatic
group, a substituted aliphatic group, an aromatic |
20 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

25 s is an integer from one to about three.

92. The compound of Claim 89 wherein R' is -OH.



het erocyclic group; or 15 Rlerr] and Rerr],

20 5. Thewoeediest of Cl ai m 3 wher
-(CHerr])[err]-COOR[err], (CH[err]

Bl

group, a substituted aliphatic gr-ags- an aromati c group,

taken together with

the nitrogen atomto which they ar forma non-aronmatic
het erocyclic ring;, uis zero or one @M s an integer fromO to about 3.

PCT/US99/01266

r]R[err] or -
(CHerr])[err]-NHC(O -ORerr]; s is an |nteger fr‘'om1 to about 3; and
Rlerr], Rerr] and Rerr] are independently -H, an aliphatic 25

a substituted

aromatic group or a non-aromatic heterocyclic group; or -129- Rerr] and
Rlerr], tak h_th r 0, Whj bonded,
forma non- arorra &ﬁ"g%\éyrntf)icygccfl|8](':Q:ffl}l @%@e%9$he ﬁ%’{%@@b@?ﬁ@%ﬁ%s wher ei n

Rlerr] is -H OI‘lsGHIO.S 7. The rrethod of Claim3 wherein: Mis

>C(CH)Rferr]; and

94. The compound of Claim 93 wherein R? is a substituted

5 or unsubstituted aromatic group.

95. The compound of Claim 93 wherein R®* is an aromatic

group substituted with halogen.

96. The compound of Claim 95 wherein R? is a

4-chlorophenyl group.

10 97. A compound represented by the following structural

formula:

T

(CH)r—N M 3

and physiologically acceptable salts thereof,

wherein:

15 n is an integer from one to about four;

M is >NR? or >CRR?;

R! is -H, -OH, -N,, an aliphatic group,

-O0-(aliphatic group), -O- (substituted aliphatic

group), -SH, , -S-(aliphatic group), -S-(substituted

20 aliphatic group), -0C(0)-{aliphatic group),

-0-C({0) - (substituted aliphatic group),

-C(0)0-(aliphatic group), -C{0)O-(substituted
aliphatic group), -CN, -COOH, -CO-NR’R! or -NR°R‘; or



nis tw. 8. The nethod of Caim7 wherein Rlerr] is an aromatic or 10
substituted aromatic group. 9. The net hod of C ai wherein R err] is an
aromatic groua’substituted wit'h hangeﬁT’IUT“TﬁE’ﬁtftid of Caim9 wherein
Rlerr] is a 4N ‘mf C ai RAI/GHPRSG 7 i s
“\ m‘\ﬁ ] -130- wherein:

henyl group. 15
represented by the foll ow ng struct*\
Ring Ais a substituted or unsubstit @t emoafyl* group; Ring Bis a

substituted or unsubstituted aromatic 5 carbocyclic or heteroaryl
group, Xerr] is -S-, -CHerr]-, -Chlggrr]-CHerr]-, -CHerr]-S-,
-S-CHerr]-, -OCHerr]-, -CHerr]-OC, -NRerr]-CHerr]-,

-CH err]-NR{err]-, -SO-CHerr]-, -CHerr]-SO, -S(,O)[err]-CI—%‘*(]ai r%‘_} ,
-CH err]-S(O [ er ®-is grepalentnReed peereen theosing arpp M ér tn:

adjacent carbon atom in the ring which contains M;
R? is -H, -OH, an acyl group, a substituted acyl
group, an aliphatic group, a substituted aliphatic
5 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; and

Z is represented by the following structural

10 formula:
Ve
N
| A | ¢ ;
//"\\x1
wherein:

X, is -s-, -CH,-, -CH,-CH,-, -CH,-S-, -S-CH,-,
-0-CH,-, -CH,-0-, -NR.-CH,-, -CH,-NR,-, -SO-CH,-,

15 -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

20 benzyl group; and

Ring A and Ring B are independently substituted or

unsubstituted.



10 Rlerr] is -H, an aliphatic group, a substituted aliphatic
group, an aromatic group, a substituted aromatic group, a benzyl group or a
substituted benzyl group. 12. ‘The nethod of Craim 11 wherein: 15

Ring A or RwWQp9IB765s8 substituted n, -0 (al imchkatspszorgssoup) ,
-O (substituted aliphatic group“m,mmmmﬁﬂﬂroup), -O (substituted
aromatic group), an el ectron witHRdr&w 'ng "grsups
-(Oferr]-(CHerr])[err]-C(QORerr], 20 |
-(Oferr]-(CHerr])[err]-C(O R err

-(Oferr]-(CHerr])[err]-C(O-NR Rerr] or
-(Oferr]-(CHerr])[err]-NHC(O O R err]; wherein: Rerr], Rerr] or Rerr]
ar e i ndepenrdent The -ddmmuna iofh@laim @ dDheraisuBRing tAitaxd RilngpBabhas group, an

et erocyct| o g Baptete ot BBt pRbace 01 0UR OT I " aken tagether wi th the
nitrogen atomto which they are bonded, forma non-aronmatic heterocyclic
ring; ui S 98" Orfe gonn%ouafl%dof Claim 97 wherein Ring A or Ring B is
substituted with -OH, a halogen, -0-(aliphatic
"5 group), -O-(substituted aliphatic group), -
-0- (aromatic group), -O-(substituted aromatic group),
an electron withdrawing group;(0),- (CH,).~-C (0) OR?®,
-{0) ,- (CH,) .-OC(0)R**, -(0),- (CH;) .~C(0) -NR*R* or
- (0) .- (CH,) .~NHC (0) 0-R*’; wherein:
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; or
R* and R*, taken together with the nitrogen atom
15 to which they are bonded, form a non-aromatic
heterocyclic ring;
u is zero or one; and

t is an integer from zero to about three.

100. The compound of Claim 57 wherein
20 X, is -NR.-CH,-, -CH,-NR,, -NR.-CO-, or -CO-NR.-;
R, is - (CH,),-COOR*, - (CH,),-C(O)-NR*R** or
- (CH,) ,-NHC (0) -0-R*’;
R*°, R* or R* are independently -H, an aliphatic
group, a substituted aliphatic group, an aromatic
25 group, a substituted aromatic group or a non-aromatic

heterocyclic group; or



.5 t is an integer fromzero to about three. 11. The net hod of
Claim 11, wherein: Xerr] is ~NR[err]-CH err]-, -CHerr]-NRerr]-,

-NR[err]-CO ’6@ Rlerr] - err])[err]- COCR[err] -
;(CH[err])[err]a@( R[err]R[ &h'aﬂw Yerr]- NHC(O)m@mmia 10
s is an integer from1l to abou *3, ¢ ] and Rlerr] are
.independently -H, an aliphatic group, a substituted ali phatic group, an
~aromatic group; a substituted aromatic group or a non-aronatic heterocyclic
“group; or 15 Rlerr] and R[®?7], taken together with the nitrogen
atomto which they are bonded, forma non-aromatic heterocyclic ring. 14.

- The net hod of d ai mFEEl e Réf n ke Bogethesubbth ttleedhiatrogesuassmt ut ed

het er oaryl group The glai m 11l wherein,Ring Ais a
substituted or hgu E’fﬁjﬂi‘Lﬁ hﬁf‘gﬁaw e Fﬁc‘%’aﬁofnggé substituted or
unsubsti tuted arhaﬁérﬁcymiw&mig cagdoup. -132- 16. The nethod of Caim

11 wherein Ring Ais
9 s ais an integer from one to about three.

5 101. The compound of Claim 97 wherein:
n is two;
M is >C(OH)R?; and
R? is a substituted or unsubstituted aromatic

group.

10 102. The compound of Claim 101 wherein R®* is an aromatic

group substituted with halogen.

103. The compound of Claim 102 wherein R? is a
4 -chlorophenyl group.

104. The compound of Claim 103 wherein X, is ~CH,-S- or
15 ~CH,-CH,-.

105. The compound of Claim 103 wherein X; is -CH,-O-.

106. A compound represented by the following structural

formula:



substituted or unsubstituted pyridyl group and Ring Bis a substituted or
unsubstituted heteroaryl group. 17. The nethod of Caim1l wherein R err]
is -Hor -CH 5 18. The nethod of Claim1l1l wherein: Mis >C(C]—I)R[err]; and
nis two 19. WiAesnest hod of /Claim 18 wherein Rlerr] is an appfRbkdsorR
substituted aromatic group. 10 20. The nethod of Caim 18 V\,herel n R[err]
Is an aromatic group substituted with hal ogen. 21. The nmethod of daim 20

wherein R err] is a 4-chlorophenyl group. 22. The nethod™of Taiml1ll
wherein Ring Ais a 15 substiaost ed or unsubstituted lmnmmmlﬂml
and Ring Bis a substituted or unsubstituted phenyl group.

of Caim22 wherein: Mis >C(OH)Rlerr]; and nis Two. 34.°The
nmet hod of Claim 23 wherein Rerr] is a substi’tute& or unsubstituted

aromati c group. (CH, T
=\

and physiologically acceptable salts thereof,
wherein:

n is an integer from one to about four;

5 M is >NR? or >CR'R?;

R' is -H, -OH, -N,, an aliphatic group,
-0~ (aliphatic group), -O-(substituted aliphatic
group), -SH, -S-{aliphatic group), -S-(substituted
aliphatic group), -0OC(0)-(aliphatic group),

10 -0-C(0) -(substituted aliphatic group),
-C(O)O-(aliphatic group), -C(0)O-(substituted
aliphatic group), -CN, ~-COOH, -CO-NR’R' or -NRR!; or
R! is a covalent bond between the ring atom at M and
an adjacent carbon atom in the ring which contains M;

15 R?* is -H, -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

20 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
substituped aromatic group, a benzyl group, a

25 substituted benzyl group, a non-aromatic heterocyclic



-133- 25. The nethod of daim23 wherein R2 is an aromatic group
substituted with hal ogen. 26. The nethed—of —Craim 25 wherein R[err] Is a

4- chl or ophenyl q%rou&E 5 27. The netho rein: Ri A is a
pyridyl groupW wo;, Mis >C(OH) H u l“ll is a 984“!?1§ﬁenyl
group. 10 28. The method of Caim?2 esrl*i1s -CHerr]-S- or

- -CH2-CH2- 29. The nethod of O aim 27 V\/nereln X[err] is -CHerr]-O0. 30.

- The nmethod of Claim1l wherein Zis r%gresented by the structural formula:
15 wher ei n: -134- Ring C i 9% substituted or unsubstituted derr],

Cerr] or Cferr] non-aromatic carbocyclic ring or a substituted or

unsubstituted nongesupatd @ bebet boyted gritayomatdc 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
5 substituted or unsubstituted non-aromatic carbocyclic
or heterocyclic ring;
q is zero to three;

the ring containing M is substituted or

unsubstituted; _ _
10 Z is represented by the following structural
formula:
N
X
| A ] C
7
N X4
15 wherein::

X, is -8-, -CH,-, -CH,-CH,~, -CH,-S-, -S-CH,-,
-O-CH,-, -CH,-O-, -NR.-CH,-, -CH,-NR.-, -SO-CH,-,
-CH,-SO-, -5(0),-CH,-, -CH,-S(0),-, -CH=CH-, -NR.~CO- or
-CO-NR.- ;

20 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



5 Ring A and Ring B are independently substituted or
unsubstituted. 31. The net hod of_LJain130 wherein Z is represented by the
foll owi ng structural formula: wherein: Xerr] is -S-,

;
-CH err]-, -wBpPosst CH err] - ul mm; m re] -

-CHerr]-O, -NRerr]- CH[err] Ah , -l lﬂ 'T SOCI-lerr@%iz“
-CHerr]-S0-, -S(Oferr]- O{ew] f rrfEﬁ@{eH] Gt0+
-NR[err]-CO or -CONRerr]-; wher ei n- R[err] S -H an

al i phatic group, a substitut ed al rpbat i c group, an aromatic group, a
substituted aromatic group, a benzyl group or a substituted benzyl group;
and Ring A and Ri ngnﬁxsgzrpe dridRPRGIE ALY nehedy Oburdét ituted or
unsubsti t ut ed. -13 The net hod of a|n131 wherein Ring Bis
substituted wit h‘nsab,ﬁth’é‘ll‘b%fén, -O (aliphatic group), -Q(substituted

al i phatic group), -O (aromatic group), -O (substituted aromatic group), an
el ectron

107. The compound of Claim 106 wherein
n is two;
5 M is CR'R*; and

R? is a substituted aromatic group.

108. The compound of Claim 107 wherein Z is represented by

the following structural formula:

R40

10 wherein:
R® is -OH, halogen, aliphatic group, substituted
aliphatic group, fNR“R“, Q- (aliphgtic group),
Q- (substituted aliphatic group}, -0-(aliphatic
group), -0-(substituted aliphatic group),
15 -0- (aromatic group), -O-(subétituted 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) 0-R*’;
R¥, R*® or R¥ are independently -H, an aliphatic
20 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



5 W t hdrawi ng group, - (Oferr]- (CHerr]) [err]-C (O ORerr], -
(Oferr]- (CHerr])[err]-CC (O Rerr}—(Olerr]l- (CHerr])[err]- C(O)

-NR[err]R[err}vor -(Oferr]- (CHer Rlerr]; where
Rlerr], R errYO®M,rr] are i ndepemmﬁ"mhﬁrm Ell. phat i c B3 9/01&66
substituted aliphatic group, an aro oup, a substituted

aromatic group or a non-aromatic heterocyclic group; or Rerr] and Rerr],

t aken together with the nitrogen atomto which they are bonded, forma
non-aromatic heterocyclic ring; 15-163- uis zero or one; and t is an
integer fromzero to about 3. 33. The met hod of C aim 31 wherein Xerr] is

-NR[err]-CH err]- err er e la; R[err] IS
-(CHerr])[err]- JI’F"]’ggn( e err]bé%%) hhierrigierr o?

-(CH err])[err]- NHE—(aﬂ)maﬂcR[kmtreiroqrcﬂ.scamngu eger fromone to about- t hr ee;
Rlerr], Rerr] or 84 2pendent.dq ,_an aliphatic group, a
substituted ali phatr& ’94 % éa{%ﬂaroﬁatrﬁ% ér(o D, a substituted aromatic
group or a non-aroneg#*caz® R*® are rnatdypremaehta:ygmup—om,r &2 exlijphatidcR[ err],
taken together with the nitraqgen, ato V\ﬁ g t he are bonded, form a
non-aron&tic het @FSB?CPFcar?'ﬁ%Stlt“t atic group

u is zero or one; and

t is an integer from zero to about 3.

109. The compound of Claim 108 wherein
R* is -O-aliphatic group; and

10 R' is -OH.
110. The compound of Claim 109 wherein X, is -CH,-O-.
111. A method of antagonizing a chemokine receptor in a

mammal in need thereof comprising administering a

compound of Claim 52.



-136- 34. The nethod of Caim 32 wherein Z is represented by the foll ow ng
structural fornula: [err] wherein Rlerr] is -OH hal ogen, aliphatic group,

5 substituted aliphatic group, -NRerr]Rerr], Q (aliphqgtic group),
Q (substitute i tic group), -O(aliphatic group), -O (substituted

al i phatic grong ,9}3? (aromatic group), -O (substituted ar ondBGVV/HEH , an
el ectron wi thdraw ng group, 10 - (Oferr]- (CHerr])[err]-C (O

OR[err], - (Oferr]- (CHerr])[err]-CC (O Rerr], -(Oferr]-
(CHerr])[err]-C (O -NRerr]Rerr] pmsa- (Oferr]- (CHerr])[err]-NHC (O
ORerr]; R0, R21 or R22 are independently -H, an aliphatic group, a
substituted alf] egati c group, a substi ed aromatic
group or a norhgyonati &teps erocyclic gs®epp; or rr] and Rferr],

t aken toget heg wih the nitrogen atgmto which_they_arexbohdgd, forma
non- aromati c het@rocyclic ring; Qig -1 b (O - or el¢H5-OH
(Oferr]-; 20‘ —(cHp[-ePg] alaW err] are independe /" -H, -OH, an
al i phatic " ()
Step 3 @ Step 4
———— x ——
12
N
V1) o M
Figure 1

SUBSTITUTE SHEET (RULE 26)



group or a substituted aliphatic group; uis zero or one; and t is an
integer fromzero to about 3. -137- 35. The nethod of Cd aim 34 wherein:
Xerr] is -N rr}a CHerr]-, -CHerr]-NRerr], -NRerr]-CO, or
-CO-NR[err] - RLN@ 7§51i s - (CH[err])[err] COOQ[err] - (CI—I[erlfq’lYUﬁ’UplrzfﬁC(O)
-NR[err]Rerr] or - (CHerr])[err]-NHC (O OR[err]; 5 Rerr],
Rlerr] or Rlerr] are independently -H, an aliphatic group, a substituted
al i phatic group, an aronatic group /3 substituted aromatic group or a
non-aromati ¢ heterocyclic group; g[err] and R[err], taken together with
10 to V\:hl nt hey are bonded, fori
and Stepits an i erfrom one atepabout
R?Wherein R[err S, O CH err]___15 _ 37.

non-aronmati c
ee. 36. The
e nethod of

t he nitrogen
het erocyclic
nmet hod of C afm

Cl ai m 36 wher ek erﬂ_ EBr , dhe nethod of C ai M36 ein Mis
>C(OH) Rl err] 4mn is 39. T thod of O aim 38 @ R[eBrr] is a
substituted or (v
()} (Vi) (VI-b)
Figure 2

SUBSTITUTE SHEET (RULE 28)



unsubstituted aromatic group. 20 40. The nethod of Claim38 wherein R2 is
an aromati c group substituted with hal ogen. 41. The nethod of C aim 40
wherein R2 is a 4-chl orophenyl group. -138- 42. The nethod of Caim4l
wherein X errwoioesrégsiierr]-O. 43. The nethod of C aim4l whewseworéser r|
is -CHerr]-S- or -CHerr]-CHerr]-. 44. The method of aim1l wherein Z
is represented by the 5 follow ng structural formula: wherein: Ring B
is a substituted or unsubstituted aromatic carbocyclic group or heteroaryl
group; and Xerr] is -S-, -CHerr]-3/32CHerr]-CHerr]-, -CHerr]-S,

-S-CHerr]-, 10 -OCHerr]-, -CHerr]-O, -NRerr]-CHerr]-,
-CHerr]-NRerr]-.. -SOG-CHerr]-, - err]-SO, -S(Oferr]-CHerr]-,
-CH err]-S(O [ e , -CH=CH, - erd - CO or/ 5O NR[err]-; wherein: Rerr]
is an aliphatic a substitut al i phat iNe—gr oup, an aronmatic group, a

substituted ar gt =15 grouply a benzyl/ g

p or a stituted benzyl
gr oup. (CHg)y—CHO an

(CH2li=N M

(X) 0)

Figure 3

SUBSTITUTE SHEET (RULE 26)



45. The nmethod of Claim44 wherein Ring Bis substituted with -CH,

hal ogen, -O-(aliphatic group), -139- -O (substituted aliphatic group),

-O (aromatic group), -O (substituted aromatic group), an el ectron

wi t hdrawi ng gWVeep376sy O)[err]- (CH err])[err]-C(O OR[err], PCTAUS99/01266

-(Qferr]-(CHerr])[err]-C(ORerr],

-(Oferr]-(CHerr])[err]-C(O-NRerr]R err] or 5 - (Oferr]-

(CHerr])[err]-NHC (O ORerr]; wherein: Rerr], Rerr] or Rerr] are

i ndependently -H, an aliphatic gro , substituted aliphatic group, an

aromatic group, a substituted aro C group or a non-aromatic heterocyclic

group; or 10 oHRlerr] and Rl err], taken together W’th the nitrogen

atomto which the¥are bonded, form a non-aronat'&t\,‘he{—eﬁocyclic ring; uis

zero or one; any three. 15 46. The
=8

met hod of d ai -, -CHerr]-NRerr],

(Clli%:”})[err] r\]-R’[M;E(ra]r or - (CH[err;rH%‘)-NHC (\O)J-QR[err];
(+-a) . (b)
Figure 4

SUBSTITUTE SHEET (RULE 26)



Rlerr], Rerr] or Rerr] are independently -H, an aliphatic 20 group,
a substituted aliphatic group, an aromatic group, a substituted aronmatic
group or a non-aromatic heterocyclic group; or Rerr] and R err], taken
toget her wi twoddmesii trogen atomto which they are bonded, dcqhSvsi1266
non-aromatic 25 heterocyclic ring; and s is an integer fromone to
about three. 47. The nethod of Claim44 wherein Rlerr] is -CH -140- 48.
The met hod of Caim 44 wherein Mis >C(OH)R2 and n is twd. 49. The net hod
of Claim48 wherein Rerr] is a substituted or unsubstituted aromatic
group. 5 50. The nethod of C &/3248 wherein R2 is an aromatic group
substituted with hal ogen. 51. The nmethod of Claim50 wherein Rerr] is a
4- chl orophenyl group. 52. A net, od of treating a disease associated with 10
aberrant | eukoc) OrhiAE€AR"and/ or acti vati on conpyioyj(ep)eds Ni st eri ng

to a subject i¢ @ed thereof
X
(CH2)a—N M M
(-c) . (-d)
\/(O)U(CHz»cozH | " (O)(CHZXCONR?'RZ
/ HNR?'R%Z  (x))
X =
(CHa)y=N M —
M

(-d) (-e)

Figure 5
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an effective anount of a conpound represented by the follow ng structural
formula: [err] 15 and physiologically acceptable salts thereof,
wherein: nis an integer fromone to about four; Mis >NRerr] or >CRlerr];
Rerr] is - [err], an aliphatic group, -141- -G

group), -O(suggﬂ}tu{\led al i phatic group), -SH, -S—(allphatlgeg}rdou b
-S-(substituted aliphatic group), -OG&Gp-(aliphatic group),
-OC(O-(substituted aliphatic group), 5 -C(OO (aliphatic group)
-C(O O (substituted aliphatic group), -CN, -COOH, -CONR[err]Rerr] or
-NR[err]R{err]; or Rerr] is a covalent bond between the ring atomat M and
an adj acent carbon at om e ring which comn s M Rerr] is -H -0OH an
acyl group, a substitut ) rr]R[err], an aliphatic
group, a substituted aliphy gfoup, a substituted
aromatic group, a benzyl g

Ne_/gr oup, an ar ot}
pup, a substituted b

Example 1 " Example 2

® . R o}
| 12 l Mo T

Cl ci c

Example 4 Example 5 Example 6

—

Example 7

&Q

Example 10 Example 1§

Figure 6A



group, a non-aromatic heterocyclic group or a substituted non-aromatic

het erocyclic group; wherein: 15 Rlerr], Rerr], Rerr] and R err]
are independently -H, an acyl group, a substituted acyl group, an aliphatic
group, a suleaswsaésed al i phatic group, an aromatic group, @crassidiiest ed
aromatic group, a benzyl group, a substituted benzyl group, a non-aromatic
het erocyclic 20 group or a substituted non-aromatic heterocyclic
group; or Rlerr] and Rerr], Refgp and Rlerr], or Rerr] and Rlerr] taken
together with the atomto which they are bonded, forma substituted or
unsubstituted non-argmatigcacarbocyclic 25 Q or heterocyclic ring; qis
zero to three; the rjyng gonpaining MY s s\t)tut ed or unsubstituted,

-142- Zis reprgaefe by—the folcl)%ing-fstlructural forp@Ha: [err] wherein:

0 o

Cl

Cl Example 20

Figure 6B
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Xerr] is -S, -CHerr]-, -CHerr]-CHerr]-, -CHerr]-S-, -S-CHerr]-,

-OCHerr]-, -CHerr]-O, -NRerr]-CHerr]-, -CHerr]-NRerr]-,

-SOCHerr]-, -CHerr]-SO, -S(Oferr]-CHerr]-, -CI—I[err]-S&)%}lgé&Jl#s
“E° an

-CH=CH-, - NRIWPAIRH68L or 10 ~ -CONR[err]- wherein: Re

al i phatic group, a substituted aliphatic group, an aromatic group, a
substituted aromati c group, a benzyl group or a substituted 15 benzyl
group; and Ring A and Ring B are i8ydependently substituted or

unsubstituted. 83  The nethod @f, O aim 52 wherein nghs two; 20 M

is CRlerr] Rlepal dand Rierr] bstituted aro I

oup. 54. The

Example 21 Exampie 22 Example 23

Example 27

HO
i o

N
| CHoNH,
—
\ I
o

Example 28

Example 29
jore
Cl Clm
| NO2 | NH;
Qe 9@,
Example 30 o Example 31
Figure 6C
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5 Q (substituted aliphatic group), -O(aliphatic group),

-O (substituted aliphatic group), -O (aromatic group), -O (substituted
aromatic group), an electron w thdraw ng group, .
-(O)[err]-(Qubesmrbslerr]-C(OORerr], - (Oferr]- (CH errlpdmisidmsis (O
Rerr], - (Oferr]- (CHerr])[err]-€{3 NRerr]Rerr] or 10 -
(Oferr]- (CHerr])[err]-NHC (O ORerr]; Rerr], Rerr] or Rerr] are

i ndependently -H, Han al i phatic group, a subs#idtuted aliphatic group, an
aromati c group, tituted aromatic gredyp—pr @ non-aromati c heterocyclic
group; or Rer n err], taken toget -@ 5 the nitrogen atom
to which the9I are bondei, form a non-aPbnatic het rocyclic ring; is
-NRerr]C(O- or -NRerr[jS (OpHrr]-; Rerr] and i ndependent |y
-H, -OH, an aliphati Of a substituted al roup; 20

Uuis zero or one; an i nteger from zer a 3. -144- 55.
The nethod of C aim54 ein Rerr] is -OaliphatT® group; and Rerr] is
- OH. Example 32 Example 33
HO HO
foe oG
cl cl
1 - _ OEt |
O Q O Q Br
0] : O
Example 34
Example 35
MeQ

N
Cl . N
Cl

. o lo

Example 36
Example 37
HO
Jo Lo
Cl

s | Br

L
0
Example 38

Figure 6D
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56. The method of Caimb55 wherein Xerr] is -CHerr]-O. 5 57. A conpound
represented by the followng structural forrmula: [err] and physiologically
acceptabl e salts thereof, wherein: 10 nis an integer fromone to
about four; NP8 err] or >CRlerr]Rerr]; Rerr] is -H POFUSIN§I4¥6, ] an
aliphatic group, -O (aliphatic group), -O (substituted aliphatic group),
-SH, , -S-(aliphatic group), -S-(substituted 15 al i phatic group),
-OC(O-(aliphatic group), -OC(O-(substituted aliphatic group),
-C(OQ O (aliphatic group), -C (OO (sedsetituted aliphatic group), -CN,
-COOH, -CONRerr]Rerr] or -NRerr]Rerr]; or R[e[HrO] is a coval ent bond
between the ring atign at M and 20 an adj acen arbon atomin the ring
whi ch contains M Rierr] is -H -0OH an acyf a substituted acyl

g0 al i phatic group, a 5 | i phatic group,

a subsyituted

Example 42

QY

N
0 \—co.tBu

Example 43

Figure 6E
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-145- aromatic group,
non-aromati c heterocyclic group or a substituted non-aromatic heterocyclic
Rlerr] and Rlerr] are independently -H an
roup,
% group,

group; wherein:
substituted aliphatic group,
group, a benzyl

together with ti&& atomto
unsubsti tuted non-aronmatic

a benzyl group,

Rlerr] , Rerr],

5 waQ@sasagsl a substituted acy

a substituted benzyl

an ar oktaf
groupypa substituted benzyl

group, a

an al i phati eci/RibiR1268 -
a substituted aromatic

group, a non-aronatic

het erocyclic groupag & Sybstituted non-aromapypc heterocyclic 10
group; or Rerr] .ﬂt!' erNl, Rlerr] and R ¢ Oory Rlerr] and R err] taken
ich they are bﬂﬂﬂ-o rma substituted or
and 1

terogel i ¢ @1 ny;

Zis

represented by the follo ctural fornula: [erTj] wheomen: Ring Ais a
substituted or unsubstitt g het er oar yl N R\ng Bis a
substituted or unsubstitu¥ed—ar omatic car bocycl i oaryl group;
Example 44 ©
Example 45
HO H
Cl cl N
= =
s -
Example 46 Example 47
_ _ _ !
criz:rﬁ::l cl
CN
I o COzE N o0
=
> / X, ]
N\_g | N"N-g
g _ Example 48 Example 49
HO HO
TG o
cl S ci N
| ~/0 M 0-/"OH
= ==
s |
Example 50 .
HO P Example 51
jor @
Cl
o\/‘Nf\g
_
O Example 52
Figure 6F
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-146- wherein: Xerr] is -S-, -CHerr]-, -CHerr]-CHerr]-, -CHerr]-S,

-S-CHerr]-, -OCHerr]-, - CHerr]-O, - NRerr]-CHerr] -, - CHerr]
-NR[err] - SO CH err] -, -CHerr]-SO, -S(Oferr]- CH[err]
_CHerr]-S O Y@137651 CCH=CH-, -NR[err]-CO or 5 CO- NBFTUSyo/01266

wherein: Rerr] is -H an allphatic group, a substituted al i phatic group,
an aromatic group, a substituted agomatic group, a benzyl group or a
substituted benzyl gro 10 58. The conpound of Caim57 wherein: Ring A
or Ring Bis substitut with - (O0)[err]- (CHernp)[err]-C(OORerr],

@ O)R[err]
-(Oferr]-(CH errgy

(CHerr])[err]- NHC(O)OR[err « Rlerr], R[er‘F
-H, an aliphatic 15 g 8

group, a substituted arong or a non-aromatif€ ¥
or Rlerr] and Rerr], gther with the nitroge w4 0Bmwhi ch t hey
are bonded, forma non-aromatic 20 heterocycliCc rimg; u is zero or
one; and Example 53 Example 54
' N
N
cl Cl
| N
—
: .
N N N
HN Y Me O
Example 55 Example 56
]
cl OH
OH
N
N
| OMe _ | OMe
= I
X I \N
N"\_g o
Example 57 Example 58
Figure 6G
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is an integer fromO to about 3. 59. The conpound of C aim 57 wherein:

Rlerr] is - (CHerr])[err]-COORerr], - (CHerr])[err]-C(O -NRerr]Rerr]

25 - (CHerr])[err]-NHC(O-ORerr]; Rerr], Rerr] and Rerr] are

i ndependent lwo99s7ésan al i phati c group, a substituted aliphaiciusgsgiegs an

aromatic carbocyclic groups
a substituted or unsubs

aromatic -147- group, a substituted aromatic group or a non-aronatic
heterocyclic group; or Rlerr] and Rlerr], taken together with the nitrogen
atomto which they are bonded, fl8f¥ a non-aromatic 5 het er ocycli c

ring; and s is an integer fromone to about thige. 60. The conpound of

O aim57 wherein R Bis a substituted or ituted heteroaryl group.
61. The conpound 'N 57 wherein Ring A all(y substituted or
unsubstituted pyr I Oyp and Ring B isBg stbstituled or unsubstltut ed

62.

yridyl group and

g 0
Example 59 Example 60
N, é@
I OMe i OMe
N «
d N“\-d
Example 61 Example 62
NC
| Me I Me
s | s
o N"\-o
Example 63 Example 64
Cl
\Qp O“
! Q
Ny OMe | OMe
I et
\N 8 I
0 N o
Example 65 : Example 66
Figure 6H
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15 is a substituted or unsubstituted heteroaryl group. 63. The
conpound of Claim57 wherein Rerr] is -Hor -OH 64. The conpound of
Claim57 wherein Mis >C(OHRerr] and n is twd. 20 65. The conpound of
d ai m 64 wher WOPIRIE51 s an aromatic or substituted aromatic QCTNE9¥E66 The
conpound of Claim64 wherein R err] is an aromatic group substituted with

hal ogen. = -148- 67. The conpound of C aim66 wherein Rlerr] is a

4- chl orophenyl group. 68. The conp@dB2l of Claim57 wherein Ring Ais a
substituted or unsuHstltut ed heteroaryl grou and 5 Ring Bis a
substituted or uns Bsf tuted phenyl group. 6 \%be conpound of Cl aim 68
wherein: nist @ d Mis >C(OHRerr]. 1Q The conmpound of C aim 69
wherein R err] is-& supst)tuted or unsubsti @ tic group.

N
= | OMe | OMe
I o
3 \ I
N"N\-d N

Example 67 Example 68

HN P
N
0 ", ‘E}
N . HN
. @ N
U OMe
= ! _ | OMe
™ [ ~ /
N"N_-g N

o
Example 69 Example 70
Cl
@ )
N I
@ NN
LN
oM
® | OMe
s
N"N—g
Exampile 71
Example 72
(o] N
| OMe

-

s |

N"\—¢g
Example 73 Example 74
Figure 61
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71. The conpound of Claim69 wherein Rerr] is an aromatic group that is
substituted with a hal ogen. 15 72. The conpound of Claim71 wherein Rerr]
is a 4- chl orophenyl group. 73. The conpound of Claim 68 wherein: Ring Ais
a pyridyl gmomgeazesii s two; 20 Mis >C(OH) R err] ;poanmodtngss’] is a
4- chl orophenyl group. 74. The conpound of Claim73 wherein Xerr] is
-CHerr]-S or -149- 75. The cgﬁgund of Claim73 wherein Xerr] is

-CH err]-O. 76. A conpound repre ed by the follow ng structural

formul a: [e MR and i ol ogi cal |y acc bl'e salts thereof,
wherei n: n nli nt eger fro th about four SNR err] or

>CR[err] R efT]; rr] is -HNH, [err], group 10
-O (aliphat®c grou - Qofagubsti t ut edy |Ipfmjd
- o

Example 75 Example 76 Examp,e 77
HO HO HO
N m
1 _ome © [ OMe I (OMe
== = l
| o/ S
NNy N"\_g N ¢
Example 78 Example 79 Example 80
HO HO HO
Joqe C
N N
cl N ci c N
OMe ] OMe ] OMe | OMe
— = —
Y ) I \N I ) I
O cl N 0]
Example 81 H Example 82 Example 83
N0
HO Y 4
S c N\O HN
[ OMe _ OMe i OMe
J ) d
N N o I
N"\-d N N _d
Example 84 Example 85 Example 86

cl NHSOzMe o

C%@ ool
I =

Coed I « l '

Y N

N _g o

Example 87 Example 88 Example 89
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- substituted nod- ardowati c hetero

group), -SH, -S-(aliphatic group), -S-(substituted aliphatic group),
- -0C(O-(aliphatic group), -OC(O-(substituted aliphatic group),
- -C(O O (aliphatic up), -C(O O (substituted 15 al i phati c group),
© -CN, - COOH, -%ﬁﬁ%"?r]merr] or -NRlerr]Rerr]; or Rerr] i@%’ﬁ?@ﬂiﬁgnt
- bond between the ring atom M and an adjacent carbon atomin the ring which
contains M R[err] is -H -OH an acyl group, a substituted acyl group,
-NR[err]R[err], an aliphatic group, a substituted 20 al i phatic group,
an aromatic group, a substituted dfé¥atic group, a benzyl group, a
substituted benzy group, a non-a at i ¢ heterocyclic_group or a

LC\Qgr oup; wherei r], Rerr],
i ndepe o-@ ‘ an acyl 25 oup, a
substituted acyl gro atic grQup, -150F a subgtituted
aliphatic group, arn. > it 9Med G onat e Me benzyl
group, a substitutgd fbe group, a (nof- tic het erqcy¢l i oup or a

Rlerr] and R[] aN

Example 90 ' Example 91 Example 92

N N
N Cl
— I & I

3
Example 93 Example 94 Example 95

Me _ l Me =
. | J
N _g N

| | Me

=
s
N
Example 96 Example 97 Exampie 98

o]
0

2
HN™ O
4
s N N
— == l
I s
N
Example 99 Example 100

Fo, &b

OMe

Me

] Me
I o

S &

N"N\-g N

O
Example 101 Example 102

Figure 6K
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Rlerr] and Rlerr], Rerr] and Rerr], or Rerr] and R err] taken together
with the atomto which they are bonded, forma substituted or unsubstituted
non-aromati ¢ heterocyclic ring; and 10 Z is represented by the
foll owi ng stwoesamstl fornmula: [err] 15 wher ei n: X[ erpdrisss/012%6
-CHerr]-, -CHerr]-CHerr]-, -CHerr]- S, -S-CHerr]-, -OCHerr]-
-CHerr]-O, -NR[err]-CHerr]-, -CHerr]-NR[err]-, -SOCHerr]-
-CH err]-SO, -S(Oferr]-CHerr]-, -CHerr]-S(Oferr]-, -CHCH,
-NR[err]-CO or -CONRerr]- ; wher&l/m2 20 Rlerr] is -H an
al i phatic group, a substituted aliphatic group, an aromatic group, a
substituted arony group, a benzyl {pup or a substituted benzyl group;
and Ring A and @ nt are i ndependend{| ubstituted or 25
unsubsti t ut ed. - 77. The co f Claim76 wherein Ring Bis
substituted with -OH, mMal ogetvme- O (al i phatlg gro(t)J'&)),

d e

@
o)
Example 103 Example 104
NH 2
N
N
| Me
N
N"\_¢g 9
Example 105 N"-g
Example 106
N-CHa HN NH
X Q{T -
I
N l
Example 107 Example 108 Example 109
ot
N N Oﬂ
(o]
It Me
-
J
N
Example 110 Example 111 o
Example 112
Figure §sL
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-O (substituted aliphatic group), -O (aromatic group), -O (substituted
aromati c group), an electron 5 w t hdrawi ng group,
-(O)[err]-(CH[err])[err]-C(O)OR[err] -(Oferr]- (CHerr])[err]-OC (O
Rerr], - (OW@P¥85Y CH err])[err]- &?) NRlerr] Rl err] or PCT/Ap9@136p-
(CHerr])[err]-NHC (OORerr]; V\,her err] Rlerr] or Rerr] are

i ndependently -H, an aliphatic group, a substitut ed aliphatic group, an
aromatic 10 Giooup, a substitutegd aromati c group or pp nhon-aronatic
het er ocyclic grmm err] and t aken togetm t he nitrogen
atomto which honded, é(;] romatic tlﬁ ring; 15
uis zero or one; and t Pmd Nteger fro ero to about threew, 78. The
conmpound of Claim 76 ] [err] is - err],
-NR[err]-CO, or -CO D Rerr] i
(CHerr])[err]-C (O or[Rlerr] or 28 —¢
-(CH err])[err]-NHC(O @arﬁlﬁleﬂﬂ] R[err] Reepefitor Rerr
-H, an aliphatic gri BR H
substituted aro ﬁroup) or 25
Rlerr] and R eg T N |chthey are
bonded, form a non-aromats . OOH

N"\_d
ar &pmalepthdent | y

romatic group, a

o
Examge 116 Example 117 Example 118
O QSO
oG,
Cl
COOH
~ COOMe ,
l N

N

/@% Examople 119 /O/D Example 120

\ \

Example 121 Example 122
(EKQ
J
COOH
\N o
Example 124
N Ex :
cl ample 123
OH
s o “COOH
Example 125 Exampte 126
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heterocyclic ring; and s is an integer fromone to about three. -152-
79. The conpound of Caim76 wherein Z is represented by the foll ow ng
structural fornula: [err] wherein: 5 Rlerr] is -OH hal ogen,

al i phatic grwegpos7esibstituted aliphatic group, -NRerr]R erlfd'l‘{us%m@?d I phgtic
group), Q (substituted aliphatic grd®p)32 -O (aliphatic gro

-O (substituted aliphatic group), -O (aromatic group), -O (substituted
aromatic grouq_l 10 an el ectron w t hdraw ng q_'roup,

-(O)[err]-m[err]-c(@ﬁ%‘—(@[err]- Q
(CH.err])[epr]} )Rl err], -( err] (CI-l[err])-NR[err]R[e_rr]or -
(Oferr]-c err err] - NH@j Re&rr); Rerrg [ R[err] are

—=Z

i ndependently -H, a group, ] ubstd)\yrbed aI i p %0 an
aromatic 15 0 Q stitut I C group aromatic
het erocyclic gro rr] and R[ en toget I{er/ W t he nitrogen

areObonded, form n aromati c N 0
Example 127 Example 128 HOQ Example 129

m . Clm
Cl I 0" NMes -
| O\A = )

atomto which the

—a N
S J N"—g
o Example 131
HO Example 130 ' HO
Example 132 Example 133
N .
Cl o]
. I OJL NCO
o
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Cl o on © Q OH
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N. Example 136 N Example 137
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Example 138 Example 139
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het erocyclic ring; 20 Qis -NRerr]C (O- or -NRerr]S (Oferr]-;
Rlerr] and R err] are independently -H, -OH an aliphatic group or a
substituted aliphatic group; uis zero or one; and t is an integer from
zero to about WO9/37651153. 80. The conpound of C aim 79 wher ePEI/HFW0IZ66| S
-NR[err]-CH err]-, -CHerr]-NRerr], -NRerr]-CO, or -CONRerr]-; Rerr]
is - (CHerr])[err]-COOR[err], - (gwﬁrr])[err]-C(O) -NR[err]Rerr] or -
(CHerr])[err]-NHC (O -ORerr]; Rlerr], Rerr] or Rerr] are
i ndependently -H, H&an_al i phatic group, a substituted alwgphati c group, an
~aromatic group ubktituted aro | C oup or an omptic heterocyclic
- group; or Rigs n err], taken g tng wth i n atom 10

to which they are bond forp &non-aromati c heterocyclic ning; and s is .

an integer from one 81. The conjjoundomé C ai il Rl err]
is -OCHerr]. 82. nd of d ai ein Rlerr
(0] d le]
Example 140 ’
Example 141 Example 142
HO HO
N N /Q/Ch
I OMe Foo. l ome o0 | OMe
N W N
N o N N 8]
Example 143 Example 144 Example 145
HO
cl HQ H
| ®»
c
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| OMe I OMe
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N d N d
Example 149 Example 150
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15 83. The conpound of Caim81 wherein Mis >C(OH)R[err] and n is two. 84.
The conmpound of Claim83 wherein Rlerr] is a substituted or unsubstituted
aromatic group. 85. The conpound of Claim83 wherein R2 is an aronmatic 20
group substiwovdwatessi t h hal ogen. 86. The conpound of J ai m@Gydeessie? Rl err]
is a 4-chl orophenyl group. -154- 87. The conpound of C aim 86 erein
X[err] is -CH err]-O. 88. The conpound of Claim86 wherein Xerr] is

-CH err]-S or -CHerr]-CH err] 21/389. The conpound of C aim57 wherein Z
is represented by 5 the follow ng structural fornula: [err] wherein:
Ring B ¢ substituted or¢ bstituted aro car bocyclic group or

~ heteroary ; and 10 X[err] is - [err]-,
" -CHerr]-CH e[r] -CHerr]-S, r] -, - CHerr] -0,
-NR[err]- CHerr|3-,-CHerr] -N SOCH[er -CH err]-S0,

-S(Oferr]-CHerr Ghlherr]-S(O | oelCH=CH- , Qo5

= l ol

N’ko (o]
Example 151 Example 153

CI Cl CI
o._FO0H CONMe,

C Y ‘ X

Example 154 Example 155 Example 156

' o. COaEt | o. FOOH
- X = K
N ’ . X ’
: NN N" -0
G Example 167 Example 186 © Example 159
N N
o/ Br s COOH
N o N o
Example 160 Example 161
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-CONRerr]-; wherein: Rerr] is -H an aliphatic group, a substituted 15
al i phatic group, an aromatic group, a substituted aromatic group, a benzyl
group or a substituted benzyl group. 90. The conpound of C aim 89 wherein
Ring Bis 20 WOM37&}hstituted with -OH, a hal ogen, -O (ali gL up),
-O (substituted aliphatic group), -155- -O (aromatic group),

-O (substituted aromatic group), an electron w thdraw ng group,
-(Oferr]-(CHerr])[err]-C(O ORlgsz], -(Oferr]-(CHerr])[err]-0(0O
Rlerr], -(Oferr]-(CHerr])[err]-C(OQ_-NR[err]Rerr] or -(Of[err]-

(CH err])[err]-NHORDRO R err]; whe ~. D Rgyr], Rerr] or

Rl err] are indefper y -H, an at jC group, a fjuted aliphatic
group, an ar grou a subst™Ut & 3romati c %r non-aromati c
het er ocycli c group; or err]sand R err], tdvget her w t he nitrogen
atom 10 to whi re bonded e non- ar omat i ocyclic
ring; uis zero or OmMgg; B
'Example 162 Example 163 0
Example 164
HO H .
jore oG q
N N
cl ci D/Oq
. Ci
I I
= —d l
NI \NI N )
O Ome Ng
Example 165 Example 166 Example 167
oG ) Joio
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. N* = =
G " o
Example 168 Example 169 Example 170
N
| ~/CO21Bu ] COH
/
, o
» o ,
N \_¢ N_g
Example 171 Example 172
Figure 6Q

SUBSTITUTE SHEET (RULE 26)



t is an integer fromzero to about three. 91. The conpound of C aim 89
wherein 15 X[err] is -NR[err]-CH err]-, -CHerr]-NR[err],
-NR[err]-CO, or -CONRerr]-; Rerr] is -(CHerr])[err]-COORerr],
-(CHerr]) [ ovo9o33ésD) - NR err[Rlerr] or - (CHerr])[err]- NHpct/dsoodrrdsl €rr] ;
Rlerr], Rerr] or Rerr] are independently -H, an aliphatic group, a
substituted aliphatic group, an ar ??iic 20 group, a substituted
aromatic group or a non-aronmatic héterocyclic group; or Rerr] and Rerr],
taken together with theignitrogen atomto whichHohey are bonded, form a
non-aromati c heteroc ing; and 25 Slis an integer fromone
to about three. 92g ound of ai e Rlerr] is -OH

-156- 93. The conpound of i erein Mis > R2 A2 nis two. 94.
The conpound of C ai m 93 err] is a subsgs or
unsubstituted aromatic gr X The conpound 93 wherein R2 is
an aronmatic group substituted®ith hal ogen.
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96. The conpound of Claim95 wherein R2 is a 4-chl orophenyl group. 10 97.
A conpound represented by the followng structural forrmula: [err] and
physi ol ogi cal |y acceptable salts thereof, wherein: 15 nis an

i nteger from W¥6Mbout four; Mis >NRlerr] or >CR err] R ePET/USIY08366] | s
-H, -OH, -Nerr], an aliphatic group, -O(aliphatic group), -O (substituted
aliphatic group), -SH, , -S-(aliphatic group), -S-(substituted 20

al i phatic group), -OC(O-(aliphatic group), -OC(O-(substituted aliphatic
group), -C(O O (aliphatic group), 2*3%) O (substituted aliphatic group),
-CN, -COOH, -CO N err] or -NRlerr]Rerr or -157- Rerr] is a
coval ent bond bet ween L~Qg atom M and an a carbon atomin the
ring which contains M Refrjis -H -0OH an ac r@dp, a substituted acyl
.group, an aliphatic group, a substituted aliphatic
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5 group, an aronmatic group, a substituted aromatic group, a benzyl
group, a substituted benzyl group, a non-aronmatic heterocyclic group or a
substituted non- aromatic heterocyclic group; and Z is represented by the
fol |l owi ng swomiswesal 10 formula: [err] wherein: X epetrksvmss.

-CH err]-, -CHerr]-CHerr]-, -CHerr]-S-, -S-CHerr]-, -OCHerr]-,
-CHerr]-O, -NR[err]-CHerr]-, -CHerr]-NRerr]-, -SOCHerr]-, 15

-CH err]-SO, -S(OTerr]-CH e ]-2, -CHerr]-S(Oferr]-, -CHCH,
-NR[err]-CO or -CONRerr]-; é{%rr] is -H an aliphatic group, a
substituted al gphati c group, an aromat i oup, a substituted aromatic
group, a benzyl ﬁtﬂp or a substituted 2 benzyl group; and Ring A
and Ring B are i ndepeptient |y substituted supstit ut ed. -158- 98. The
conmpound of Claim97 whenNein Ring A or Ring Blh at. | east two
substituents.
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99. The conpound of C aim97 wherein Ring A or Ring Bis substituted with
-OH, a halogen, -O(aliphatic 5 group), -O(substituted aliphatic
group), -O (aromatic group), -O (substituted aromatic group), an el ectron
wi t hdrawi ng gMRPPO) [err]- (CHerr])[err]-C (O OR[err], PCT/U5990126§ -
(CHerr])[err]-CC(ORerr], -(Oferr]- (CHerr])[err]-C(O-NRerr]R err] or
- (Oferr]- (CHerr])[err]-NHC(OO R err]; wherein: 10 Rerr],
Rlerr] or R err] are independently -H, an aliphatic group, a substituted

al i phatic group, an aromatic group, a s%),?tzitut ed aromatic group or a

non- aromati c heterocycliﬁdgroup; or Rerr] and R err], taken together with

the nitrogen atom 15 0 which they are bon orma non-aronatic
het er ocyclic ring; uor one; and t is a Ntfeger fromzero to about
three. 100. The conB6und o aim97ein e Xerr] is
-NR[err]-CHerr]-, -CHerr]-NRjerr] oN&err]-CO, or - NR[ m R err]
is - (CHerr])[err]-COOR[ er [err])[err]-C(O) - e or -
(CHerr])[err]-NHC(O-OR e rr], Rlerr] or R I ndependent |y

N N-N_2
-H, an aliphatic group, a sugéxtal uted aliphatic group, anaromgatic 25
PeiEy LERSTE:

group, a substituted arﬁgati or a non-arongdic %%Iic group;
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Rlerr] and Rl err], taken together with the nitrogen atomto which they are
bonded, forma non-aronmatic heterocyclic ring; and s is an integer from one
to about three. 5 101. The conpound of Cl aim 97 wherein: nis twd;, Mis
SC(OH R errwosmlesR?2 i s a substituted or unsubstituted ar pgRriusoorgsggup. 10
102. The conpound of C aim 101 wherein R2 is an aromatic group substituted
wi th hal ogen. 103. The conpound Qfl 391 aim 102 wherein Rerr] is a

4- chl orophenyl group. 104. The cor‘r{)ound of Claim 103 wherein Xerr] is
-CH err]-S or 15 -CH err]-CH err]-. 105. The conpound of C aim 103
wherein Xerr] is -®™err]-O. 106. A conpoundQrepresented by the foll ow ng
structural fornu
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- 160 - [err] and physiologically acceptable salts thereof, wherein: nis
an integer fromone to about four; 5 Mis >NR[err] or
>CRerr]Rerr]; Rerr] is -H -0OH -N3, an aliphatic group, -O(aliphatic
group), -O (sWR¥¥6fled al i phatic group), -SH -S-(aliphati cPgrusagp1266
-S-(substituted aliphatic group), -OC(O-(aliphatic group), 10

- -0 CO-(substituted aliphatic group), -C(O O (aliphatic group),

- -C(O) O (substituted aliphatic group) 28/, -COOH, -CONRerr]Rerr] or
-NR[err]R[err]; or Rerr] is a covalent bond between the ring atomat M and
an adj acent carbonggomin the ring ich contains M 15 R err]
Rlerr], an

is -H -0OH an ed .acyl group, ¥ err ,
al i phatic grou i o an ar
substituted ar i D ed ben or oy @

oup, a

non-aromati c heterocycLi |M - str tut ed tic
het erocycl i c group; i err] and R
i ndependently -H, an al a subs¥Ni tuded acyl group, an phati c
group, a substituted a'&;}hﬁéiﬁ group, d&vamplo2@Rgtic group, a Example223
Cl cl
) \%
| CO.H ] CONMe;
—— . —a
N ’ . I
Example 224 Example 225
CI\Q\O cl
N \%
OoH
Ny 2 | CONMe;
I -
\N . ’
O N o
Example 226 Example 227

COLH | CONMe;
o
« |
ol N" ¢

Example 228 Example 229
d{“ 1
c,,_é/ﬂ.
COH | CONMe;
o
o '
N -o
Example 230 Example 231
Figure eW

SUBSTITUTE SHEET (RULE 26)



substituted aromatic group, a benzyl group, a 25 substituted benzyl
group, a non-aromatic heterocyclic -161- group or a substituted
non-aromati c heterocyclic group; or Rerr] and Rerr], Rerr] and Rerr],

or Rierr] anbéd®wési] taken together with the atomto whi chhdrhRyedsg bonded,

forma 5 substituted or unsubstituted non-aromatic carbocyclic or
heterocyclic ring; qis zero to three; the ring containing Mis substituted
or unsubstituted; 10 D/38 represented by the followi ng structural
formula: [err] 15 Wwherein: Xerr] is -S-, -CHerr]-,
-CHerr]-CH edgteg, -CHerr]-S-, -S-CHerr]-, -dpgHerr]-, - CHerr]-0,
-NR[err]-CH 7 >SCH err]-NRerr]-, - SO “NY-CHerr]-S0O,
-S(Oferr]- r'N"eN-CH err]-S(Oferr]-, -
-CO NR[er 9~ 7 20 wher ei n: cl
f OMe

coe

s |

N"N\—g

Example 232

N

) OMe ] OMe
— ‘ -
N I ™ [
o N"N\—¢d
Example 234 Example 235

Ch ' Cl
I 0\/\/002Et ./%QO\/\/COzH
9 | ]
N _ N \_g

Example 236 Example 237

Figure 6X

SUBSTITUTE SHEET (RULE 28)



Rlerr] 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 -162- Ring A and Ring B are_independently
substi tuted OWQJ%@G tituted. 107. Thg,gogpound of O aim 1061’%:{8?54"96?1 i s
two; 5 Mis CRerr]Rerr]; andosz[perr] Is a substituted aromatic
group. 108. The coppeund of Cl aim 107 wherein_4& is represented by the

foll owi ng structur@l yfeynula: [err] 10 erein: Rerr] is -OH,

hal ogen, alipgfl substituted alph -NR[err]Rerr],
Q (aliphgtic o] Q(ubstitute(g a}l'ip}ll‘,at -O (aliphatic group),
-O (substituted aliphaticproupd Q2 -O (aro CONH,

S , fah electron wit
I\g:éQ)rr], N
O O

Example 238 Example 239

0
N
CONHMe C'm
Ry PN (ELQO CONMe
l -
N s
N ¢ | N \_g

Example 240 Example 241

-O (substituted aromat
-(Oferr]-CHerr])[err

T Joe
. O o N
| OH N CO,H
- I ' "
Example 242 ' Example 243
HO HO
S
= | NOz ] NMez
> , \/ ,
N"\-g N \_g
HO Example 244 HO Example 245
o m o N
| NHCOM(_-: oy NOHSO,Me
o« &
Example 246 Example 247
Figure &Y

SUBSTITUTE SHEET (RULE 26)



-(Qflerr]-(CHerr])[err]-C(ORerr],
-(Oferr]-(CHerr])[err]-C{O-NRerr]Rerr] or -(Oferr]-
(CHerr])[err]-NHC (O O-Rerr]; Rerr], Rerr] or Rerr] are

i ndependent | ywolds;amest al i phatic 20 group, a substit ut egcaiusinaésc
group, an aromatic group, a substituted aromatic group or a non-aronmatic
het erocyclic group; or R err] and Rl err], taken together with -163- the
nitrogen atomto which they are bonded, forma non-aromatic heterocyclic
ring; Qis -NRerr]C(O- or -NR[err]S(Of[err]-; Rerr] and Rerr] are

i ndependently -H, -OH, an aliphati c31332 group or a substituted
aliphatic group; uis zero or one; andt is an integer fromzero to about _
3. 109. The conpound of C aim 108 wherein R err] is -Oaliphatic group; and
10 Rlerr] is -OH 110. The conpound of Cl aim 109 wherein X err]
is -CHerr]-O. 111. A nethod of antagoni zing a chenokine receptor in a
mammal i n need thereof conprising adm nistering a conpound of C aim52.
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