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COVPOUNDS Technical Field n generally relates to nm&ehﬂ
conmpounds, pharmaceuti cal 5@"@&&“%} and their use. This inve R e
specifically relates to no ocycClic conpounds 5 tkat bind to

chenoki ne rggapt.ohs, including "EXER4 and CCRS, and denonstrate..pratective

ef fects agal nst inf ectl on of target cells by a human i mmunodefi ci ency virus
(HI'S. Background of the Invention Approximately 40 hunman chenoki nes have

and- over | appi niCHEMQKINE BEGEEPRIINIUNG BETERQYGRTC Kb RS ol oo

of lynphoid cells and ext ravasatl on and tissue infiltration of |eukocytes
in response to inciting agents (See, for exanple: P. Ponath, Exp. Opin.

bl uest. Dr ugg.nninile; 48 1998; Baggiolini, M, Nature 392:565-568 (1998};
Locati, et a-g——gcnnu— — Rev. Med. 50:425-440 (1999)) These cl:en:otactic

cyt oki ~ees, “or ﬁgﬁ%ﬁt{gﬁ eGP L1ttt B rByd12Bhnbdural, fR@iehiRal RRPbGNIIIRL €l ¥
8-10 kDa in size. enoki rfes appeaz to share a conmon 15 structural motif,
that consi stsl thfir ssg ofbierivedtiory stoed Fmssi myonelﬁéqa tp oy ihsteracHelisocompeundsy y
strucfure. r | RAfang RRIBKhd¥eemoh it te

(3- chgem)kl ng‘gﬁglﬁ%%t%e&wgméqg lﬁﬁfh%(F%?S %he recept an; of et;ﬁ;gg%
chenki nes effestsigainstiiifeetibnted toget gplbybyaumen snpwnoretciency VignEIV.ut es t he

receptor's natural |igand. Receptors of the ~-chenokines are designated
"CCR" whi | egtf @br b envRntidienoki nes are designated 20 "CXCR'. Chenoki nes
are consi dem%ﬁe—m mediators in the initiation and nmai nt enance

of inflammation Aﬁﬁ&uﬁ'&@ry AERES dhBmblisQaRee Peehldbehibel, st flaemonpatREeSia
(1999), Edited by 'C. Herbert; Mirdoch, et al,_ Bl oqd 95:3032- 3043}#28‘80)).
More speci f PERbY jodeiatngksielenanfovsHenpiesghef bigjogeal getiviiss fpparian le in

the {ggul at {R3Peént 27 19RHNDRENARNE @ktravhiadbs lah® mlssuenﬁﬁmdum op levkbdytssahi on,
mgration and differentiation during an |o enetgv ag} mg end thelf u)zatl on
1%"2’8 N TRES

after injur ?W@%W&mlé{ig agents (Jee, frfxampie: Bpona ’9’68) lin
et al., Bi OE %efﬁb gloﬂﬂi WA, BOSnrCR03: 8% 5568 %@8%61&%( 998) )AnnLTV\ARe@pHGchl c
ave

chenoki nes I'Tcated in the etiology of |Infection by human
i nmunodef i clSQ;Wé}ﬁ] (rlgg9)1 f fThese. chemotactic cytokines, or chemokines, constitute 4 family of

proteins, approximately 8-10 kDa in size. Chemokines appear to share a common
15 structural motif, that consists of 4 conserved cysteines involved in maintaining tertiary
structure. There are two major subfamilies of chemokines: the “CC” or B-chemokines and
the “CXC” or o-chemokines. The receptors of these chemokines are classified based upon
the ‘chemokine that constitutes the receptor’sv natural ligand. Receptors of the
B-chemokines are designated “CCR” while those of the o-chemokines are designated

20 “CXCR".
Chemokines are considered to be principal mediators in the initiation and
maintenance of inflammation (see Chemokines in Disease published by Humana Press
(1999), Edited by C. Herbert; Murdoch, et al, Blood 95:3032-3043 (2000)). More
specifically, chemokines have been found to play an important role in the regulation of
25 endothelial cell function, including proliferation, migration and differentiation during
angiogenesis and re-endothelialization afier injury (Gupta, et al., J. Biol. Chem., 7:4282-
4287 (1998); Volin, et al., Biochem. BiophyS Res. Commun. 242:46-53 (1998)). Two
specific chemokines have been implicated in the etiology of infection by human

immunodeficiency virus (HIV).
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In most instances, HIV initially binds via its gp120 envelope protein to the CD4
receptor of the target cell. A conformational change appears to take place in gp120 which
results in its subsequent binding to a chemokine receptor, such as CCR5 (Wyatt, et al.,
Science, 280:1884-1888 (1998); Rizzuto, ef al., Science, 280:1949-1953 (1998); Berger, et
al., Annu. Rev. Immunol. 17:657-700 (1999)). HIV-1 isolates arising subsequently in the:
infection bind to the CXCR4 chemokine receptor.

Following the initial binding by HIV to CD4, virus-cell fusion results, which is
mediated by members of the chemokine feceptor family, with different members serving as
fusion cofactors for macrophage-tropic (M-tropic) and T cell line-tropic (T-tropic) isolates
of HIV-1 (Carroll, et al., Science, 276:273-276 (1997); Feng, et al., Science 272:872-877
(1996); Bleul, et al., Nature 382:829-833 (1996); Oberlin, et al., Nature 382:833-835
(1996); Cocchi, et al., Science 270:1811-1815 (1995); Dragic, et al., Nature 381:667-673
(1996); Deng, et al., Nature 381:661-666 (1996); Alkhatib, et al., Science 272:1955-1958
(1996). During the course of infection within a patient, it appears that a majority of HIV
particles shift from the M-tropic to the more pathogenic T-tropic viral phenotype (Blaak, e
al., Proc. Natl. Acad. Sci. 97:1269-1274 (2000); Miedema, et al., Immune. Rev., 140:35
(1994); Simmonds, et al., J. Virol. 70:8355-8360 (1996); Tersmette, et al., J. vVirol.
62:2026-2032 (1988); Connor, R. I, Ho, D. D. J. Virol 68:4400-4408 (1994);
Schuitemaker, et al., J. Virol. 66:1354-1360 (1992)). The M-tropic viral phenotype
correlates with the virus’s ability to enter the cell following binding of the CCRS receptor,
while the T-tropic viral phenotype correlates with viral entry into the cell following binding
and membrane fusion with the CXCR4 receptor. Clinical observations suggest that patients
who possess genetic mutations in CCRS5 appear resistant, or less susceptible to HIV
infection (Liu, et al., Cell 86:367-377 (1996); Samson, et al., Nature 382:722-725 (1996);
Michael, et al., Nature Med. 3:338-340 (1997); Michael, et al., J. Virol. 72:6040-6047
(1998); Obrien, et al., Lancet 349:1219 (1997); Zhang, et al., AIDS Res. Hum. Retroviruses
13:1357-1366 (1997); Rana, et al., J. Virol. 71:3219-3227 (1997); Theodorou, e? al., Lancet
349:1219-1220 (1997). Despite the number of chemokine receptors which have been
reported to HIV mediate entry into cells, CCRS and CXCR4 appear to be the only
physiologically relevant coreceptors used by a wide variety of primary clinical HIV-1
strains (Zhang, et al., J. Virol. 72:9307-9312 (1998); Zhang, et al., J. Virol. 73:3443-3448
(1999); Simmonds, et al., J. Virol. 72:8453-8457 (1988)). Fusion and entry of T-tropic

viruses that use CXCR4 are inhibited by the natural CXC-chemokine stromal cell-derived
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al ., Science, 280:1884-1888 (1998); Rizzuto, et al., Science,

280: 1949- 1953 (1998); Berger, et 5 al., Anrtu. Rev. linntu~tol. 17:657-700
(1999)). HI V-1 isolates arising subsequently in the infection bind to the
CXCR4 chenofadiee 1 whagrsdnsiof-aid cowy 0§ M-trepic virusea thab hsedC @RS by ikhibitaddbyQd,

virus- el LakPRc @Rl MBI daa BB Uhel 0 TRHDET o0 pLlig SHEpii ne

receptor fam ers serving as ust on for

macr ophage- Scfooq:nctt(RW]tES)[anctMaanphaIe flainnbatore protaiws (MIP-T-dphapnddeta)sol ates | 0
of HHV-1 (Carrol

Sci ence 272:872- Ilg'ﬁ';(% Ilgb%er%(‘:ng?esgﬁgd faé@?&%i&[\ﬁ@%éﬁ é%b%‘ﬁgnag‘é%ﬂe%&g‘lgﬁ)

CQoer 1§ n, et asadeiated\ai100 e/itBEX CI8Bha8 Bben redHAG knggesied i a posdiblalcause SE CBBtE-

Al Nt ur & et bt Yepiapfe i dndeton’ o mafvoal solD popema g™

(1996) . Dur egseldesse; @UES Lo Bidlf £693-598 (h98)] Hesdelpébdreatal, Clorappearg2t hat a
mejority of HV articles shift fromthe Mtrqpic to the nor e pat hogenic

|
T-tropic vitdid 8??3!{1@?%%‘8356@# ik, emo&fnes 2} Gaemelgq TecoRiory in &g Brain” in

97:1269- 127é]z&7@ﬁ‘9@3m%&9@ lisieH b?'Huma!nh Pféayg©99)RE&ited v¥49 H%ﬁ)ert( ﬂlgx%éﬂx
Si monds, et 70 8355-8360 (19 Tersnette,

Virold 62 BZGéfaN@eG239é11§3é?4 (1998 Butting ¢ al, N%ureweab‘* 441-444 €18$8) Ohagen '
68: 4400- 4. 408/ (1994).:73:859100k h@mkﬁ'imdﬁecﬂdczyk,%zal\fvfzrfaiogy?ﬁst%ﬁf& 1(r§us 2

(1992)). The Mtropic viral pheriot .0 correlates W
ability to Yandes eieb éeNeurpmevzemRnsg 5t9r67dr67§ (@000):hBajeiteR3 alo & pawrochemhi | e

the T-tropi C try into the cell
fol | owi ng b'{sn I4E%§57°Q99§r?é%€eﬂgneg£z¥ Js?%ﬁﬁgmyv?%% %?35@8@3 receptor. Cinical
observat i ons sudtpxsver Hetbiphing ef¢hemoline rpepiesty theinarfucal dighuadsiappears to CCRS
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M chael , etbuadmg of\theumaturhleigan®, ﬁ@&-@dbg(omiﬁmulmlgh&eﬂoﬂstmmaalccu dgrivedi roI :

72:6040- 60 t 349: 1219 (19 Zh
al., AI'I9S Ctor(é%%)sget r ovﬁ?dugggRgfge?!gggg%ﬁ Or(%@@% a(“F%j Ptané lgg?
Virol. 71:3@tBaB@27 (IXLW)or 'Smonkmak-oat mice, eklabit cedrebeB49: da2diSe 1&20

(1997}. De éo%t&%%ﬁd”&&? a no FI?JL‘?@&ESJJS "é M%XEFQ b XWal z?i'\égB 59} 54 ©POr ted

toHIVrredaee ylntoc pear i€ ‘only SO
physiol ogi 8398y, Taghibarmne: aloNeteg 383 §9h§%(11998)aNAgdewa;azr ulatNotok 382 |6va

Thang. et o5 (7 ARG Y 1Ry ciepy b BloieiickibQ ik WIEY
72: 8453- 845\#1%@98@)935 638 s (18A6)%N thee migrptionf  of - CXERidc expréssing elsukdeates uand CXCR4
are inhibi th@ﬁ!naga Etﬂ rgée%u.\‘l&glto gcagﬁ&?é({og)? ,%%Béi’a[ﬁ%r%f‘akﬂmﬂﬁé %athn%a el 5 MA‘R

2005 factor- usi on an tropic viruse u
ar e i nhi bi taé@ lmhzahgn & CIR34 p@gemwewelﬂ@i irebongeamautoy (Blewu kbl d. dh’pAM?dvatl on

Nor gl T- cqkh. 7§3< §ze§§9§ ﬁgdoﬁ%fazetrﬁqa)ggﬁﬂ hiTFR) o2 1%h @%Oma%ab nf | tory

proteins (M P- tron to ser as a co-factor for
H V entry, Madeldf: Hédt20|(kﬁ9é),é?eked,cnnabf8cwcm 85 548 i(L998) chpglzmlwmmw@xm4 has

been recenthy §H§9§®b§‘€rﬁ?anﬁag St bbz% 5948 9f 8?5?},?%11' té”}pﬁ}p i and

Al DS-r el at ed erren | on o neur ona b t 03
(Hessel gesd63:36 36D (1,998)4Maek8vaolet al SHi3&BabMedi¢inO9B8Y0- 1068(99@),@&3131@@ algt al .,

Curr. Biol. Zﬁ?@ I ser s and
Chenoki ne r ece%%%%s%l‘?élgqgﬁﬁ gis ? P%?e Etgnb@too‘?%ssgs%gﬁqé?@Q@ ‘publ i shed by
Humgdfia Press (19B93ignafF@rdvixidd by SDF-Hen Ioixiding tdeCXERM may also play an important

role in tumor cell proliferation and regulation of angiogenesis associated with tumor growth

(See “Chemokines and Cancer” published by Humana Press (1999); Edited by B. J.

Rollins; Arenburg, et al., J. Leukocyte Biol. 62:554-562 (1997); Moore, et al., J. Invest.
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0 et al., Nature 395:189-194 (1998); Buttini, et al., Nature Med.
4:441-446 (1998); Chagen, et al., J. Virol. 73:897-906 {1999);

Bi ard- Pi echaczyk, et al., Virology 268:329-344 {2000); Sanders, 1§ pmaR. RM§
Neur osci ence Res. 59:671-679 (2000); Bajetto, et al., J. hburochenr

73: 2348- 2357 (1999 Zheng, et al., J. Yirol. 73: 8256- 8267 (1999 ). .
However, th®%¥3HPhg of chenoki ne receptors to their natBEHFA{0FRAdS
appeazs to 15 serve a nore evolutionary and central role than only as
medi ators of H V infection. The binding of the natural |igand, pre-B-cel

gr owt h- st i nMeadtdcnd 3186 t100)SMoBRPé: o ST endi@bidiadsd Bl .51 RBEBI S Beehdl, 4,0 t he

CXCR4 chenol dne receptor provides an inportant signaling nechanism CXCR4

or SDF-1 kn®blkk St Fred 89 (123 et Imawn apgipgeniccerawth feters i Gfeandi nal
tract abnorﬂﬁérthﬁegam févas o &kere ﬁ'rz@d&oth%ﬁalaéells %ﬁt LIS 38" mddeeo94 70
(1998) ; Tachi bana Nat.ure, 393:591-5 céa gasawa, et aI .
Nat ure 382: BRSascBRgzafiands)yro (Sebrdeeti é(»erﬂ" i f’éﬂlsd5‘&f|11;%§l'1d95 h@a8Dbpoi et| c

defects (Nagasawd ce I ( %%@h? ,

CXCR4 expr essi ng ﬁi%l% etxg%aé\%(?géﬁ %8@3?% chﬁ%rept%o enrl%og%gs&d%g%@uf appears
to be inportteamal fadls thﬁéremreeﬁrﬁﬂﬁgl Bueedr) eflarl nBlagd %3P 8162 1(1999); i Aoni, ef alCD34+

pr ogeni tor a | t 87:753-762
(1098): Vi c ot acpanp S8 TRRs AR00G) Biltstorh: Bl npyfom S SEESAER 0 2071
Exp. Med. 185: 1{Fhe bpglingif $DE-1 melLXGR4des also beeserneh@éedzsahem%hwrsm%)
Qng, et al amerbmrst(xbllﬁo&§§ 2fdil d&&ﬁ%) 86: Lﬁt@lzz'(h@t%?; rethl Alograft BLi0%dn
95: 756-768 (1999); Ishii, et al. ; 612- 36281a d99
Maekwa, et (Bitper, o nler Frarsokasention n@5 ?35@191(5510@95(32)90@511“13Fé89kaue@° gprway‘]
Leukocyte ahﬁla.mmﬁ@nfs@ﬁsse@?é &llg@lg)wal Fc)z?zld eﬁﬁzetﬁ&l Alle%QQg 1@51@2&939@29.5
(2000)).. 30 The si rovi i ndi ng

an i npor t ank#gpk 56 59 c@pPO)prCan?-'fle-r et Florrf aﬁﬂ"‘f"é{;u%ﬁ@&?o%f@g‘)o))
angi ogenes! gy Aaseed e Ol by LUTDNEBbANIL (3001 @HETPLANERAAINGIRCS
publ i shed by Humana Press 1999& Edited by B. J. lins; Arenburyg, et
al ., J. Lem(eéyltﬂémlﬂ?lol545@ @)X 1997); More, et al., J. Invest. -3 1
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al., Trends car ovasc 8:51-58 (1998); Seghal . Surg.
Qicol. 69:TeEptDy r(@mym@mtmw@mt@@@g@nm agd @mhhaﬁomcqf(iﬁ%’ VEGhE and

bFGF, up-r e@}ébﬁk gh&ﬂ%‘ﬁﬁle ?ec%to%gg%afn?%%mﬁrﬁnﬂ fnd lusecﬁ{ 141 gg aél%:ohd}es Gan

i nduce neovascul ari zat | 11 VIiVvO
154: 1125- 118381(mda8le thabappearke pigges eluB@ﬂtthq@pee&qﬁb@@gy CCS@RAS e afr; dt Bxpand

dh to
(Bur gor . o TEOES5REoRA0ERLL L, B gﬁ”&eﬁ%?%’* ST ol
64: 393- 332 e(tzb,ODMedB%mrsﬂ%éRﬂ 81 4[1999); | Rridgenreral. MBGBQMBEIBWWIO’GQM HIVThe
bi ndi f ot f
ot her oac ey’ 8 AT Bob B2 ORIV el R RIS ABy IOgRNES 2 2
al | ograft (&9t Editedl by (BEi Eﬂé?rlew@t dimall Mekelesl anthatas dncySBms S BHpeas 57

1998 j Y; i al . 4.942h4 Ni cal
nd Exper REaRp i g L YRIGER) (TR 3F of RIS MEERL 4 ETL o, 37
(2000); CGon(x268Y, Imbseaéxp;:mﬂents demeonstrhted Iﬂ&'fczt&@e 5@ momu)y and| mambrape ' S
di X t 19 t
(natra, er o i seder 814y Qe UGBy i Wi 9 ol Bl
better undefussd:raanﬁ rdpdacaueh aff| Enhshllmniuabdnﬁannwhtémuﬂ(ﬂraEsznGXCRelﬁor restrept or s,
recent expeﬁg&g‘gﬁ et&,ojb{,lpﬁclknt&% ) gnt ry and replication of HV via

C

t he CXCR4 I'ne r’éceptor were ca out through the use of nonocl onal
anti bodi es or srﬂsdﬁlltlomableemnm]mtsmwe shcpma:rat the Hughes tose-depeaiientlyt inbibdpeut i ¢

trat 9 t
A vt Blor B Spr B Xy pll g A bR pdoP Gloeal Y
Cherf. 42: mm@muchm)calcm)@gmsponeq toiDF-1. TBhs; ya iesichax alsoaﬁxnmees H Vv
| nhi bi tors",g i shed
by JAI press ‘?f@gé‘?’%%ﬁ“{ rkoﬁglt &%Sa%gw%éeg?lg?g%%%%@b% ecu oglglgeéellj{: E@as
bi cycl ars, fmemISDFolds@emaﬁli‘@é&hmokmeﬁd GXER3XBRyclamsl ah@tmm}ﬂMﬁ%‘PI a, et

al., Nature Medicine, 4:72-77 (1998)). These experinents denonstrated
interference with H'V entry and menbrane




25 fusion into the target cell in vitro. Mre recently, bicyclans were al so
shown to inhibit fusion and replication of Feline | munodeficiency Virus
that uses CXCR4 for entry (Egberink, et al., J. Virol. 73: 63464%3Rkr 2005
(1999)). Additional experinments have shown that the bicyclam -

dose- depend@Qfd.y.d»0hi bi ts binding of 125l -1 abel ed SDF-1 t.a.CXCR4..and the
signal fransduction (indicated by an 30 increase in intracellular calcium
in response to SDF-1. Thus, the bicyclam also functioned as an ant agoni st

to the signal transduction resujtin th n of st deri,ved
factor or Stevelope)indyeed,apaptosis 1o ?Pglﬂf\;é‘ipf%edg%%k4$lﬁg8y8 gn’s £) ’mm%fﬁln bi t ed
HV gp 120 4 e,,,sla,@dweﬁgotag,om 5{se\@ioope} - i nduced apopt 0si s in non-HV

i nfected cel BI anco, et al Al ro e~rts a Chen: ot | zer.

44: 51- 56 (2000)) Sypat Nes,5,588d31; Qé%glég’fggﬂyé@g ehigh arg ‘°§“§i°fp‘§6‘?§ whi ch
are herein i\Gek BRI 89 rei‘er@néé"ﬁisélo%b]l@&o)hgbﬂndﬁﬁa@w Welive Bgasiet HBE-1G)e! i C
conpounds that are active against H V-1 an I t

HI V. in vitro tests.
was stibsequBRY12jindi Weetestsedt waUSUbeRanedly deeveredag ﬁ“ﬁm&gﬁgﬁﬁﬁ drig copspding at i on
U.S. Seri al Xﬁk}ﬁga%%/ il 8301 298l bb/Br1, 8 b UND. SER411K3, 407872 133t thah ek

conpounds e It anti-H'V activity by binding to the chemoki ne recept or

CXCR4  expr easmspaynds exifit eof-HHY e 2@ty dpt binding & | the heppkine FHIFAKT GXEBRM  Thi s
conpeti ti Veeﬁir&@m tht BEERE V£ BERELEHS of BRSAmuAE gft"tcn@ emh§c&m¢zﬂhvmxﬁaahg on by
H 'V which utilTize the CXCR4 receptor LO.for entr ad'gil %;5(%%# t hese
conpounds atheesyy rosestsithese gy celly, froam i P‘?‘H@’éﬂﬁ Pza"c P fIEEPYT of t he
nat ui@l |1 ggap @n%’ﬁ Ined&R8n, thdie coRpEmM: é]ﬁag%h&@tﬁ%'bm&ié si thdd Erptondctit a

(SDF-1). We further disclosed that these novel conpounds denonstrate

protective effscbcofthe agaradigand (ori GXER4. b cquqkéneg%f{on@é lceld-derjved fadombe: i n
vitro to t hm\ﬁg e{aﬁfel&r c{lscld%g&i infat &l A&Gel%nﬂ@&ﬁs AeR6h 23R rbtactive Stfecte! 1 al

No. 09/495 se cyclic polyam ne antiviral agents described
in the abovegmnm\metlpaofdmgst wh@b@&ﬁtﬂﬁmtodhe CGRﬁ.mptng production of

whi te bl ood cel |}§ V\@y Ser Oal ?Xd}écP s%de t§e lrﬁ% '&ﬁththg}u clic t hese

agents are usef ul ing enot her apy,
enhan®i ng t pelyarside mabﬁgdntsnasmﬂredowther drwpmmmed cmten@nllreezn dhengffesbohd
heal i ng and _hum.trea

I
nesl 100 onSBAL SAMTRE! oc O WEAL (A8 oEOAPRLLARBRERRY MprphE il |0
PCT/ CAO0/ 00fi2de, agents sed uﬁuloﬁor hentecﬂhrrgymmSﬂieenﬁﬁeps)wﬁethcmMatraw tenbdncingrthe - HI V

activity by bindi to the  chepopkj.ne rece tors %:R sed on
t he surfaceS‘lﬁ’F“E@Eg e e ga‘%?f’gfp'ﬁ on, 8 g’%’f%%?%l s&jgonpng ﬁi\”/?
bi ndi ng t hewelys m&@@&cﬁeﬁﬁiﬁfebﬁmgﬁileminﬁas frominfection by HV which

utilize the CXCR4 or receptors ntry. .l i
compdlinds ant agol}’ff’rféccleﬂtéy Mﬁfﬁ?‘ﬁ Fgéﬁ’é‘g‘ih? at%/?ﬁ?} ‘Qﬁ?ziﬁ%{ogﬂ]gc}\p@a&tzsl b the
natural |iggds droketdrotyto compoddie Mahtd Bhilsit raﬁﬁmIVCed:tiwtgieby Vihatiifgacd ahe | a

(SDF-1) and/or the natural_ _ligand for CCRS, nmoki_ne R. ES. , Herein,
we di scl osechsgipkine sesaplatfeSCRA Fnd &@%Sbwreﬁ*et%\éﬁ? @WP@&F@“’&QQE ‘g'tth?-ll Y%

i nfection ofmh#fed9iters CiiScINpeBliEibiAding MelehP protoiBhede Rirg et CEIRt fEuns infoéEHd Or

CCRS, ina 30 simlar manner to the previously dt! scl osed nac%ocycl i C
conpounds. by HIV which utilize the CXCR4 or CCRS receptors for entry. tion, these

15 compounds antagonize the binding, signaling and chemotactic effects of the natural ligand

for CXCR4, the chemokine stromal cell-derived factor 1o (SDF-1) and/or the natural
ligand for CCRS, the chemokine RANTES.
Herein, we disclose novel compounds that exhibit protective effects against HIV
infection of target cells by binding to the chemokine receptors CXCR4 or CCRS, in a
30 similar manner to the previously disclosed macrocyclic compounds.
Citation of the above documents is not intended as an admission that any of the

foregoing is pertinent prior art. All statements as to the date or representation as to the

-5-



Citation of the above docunments is not intended as an adm ssion that any of
the foregoing is pertinent prior art. Al statenents as to the date or
representation as to the -5 1 5 MAR 2005 contents of these doc nm iﬁ]
based on the information available to the applicants and does no 5
constitute any adm ssion as to the correctness of the dates or contents of
t hese docunents. Further, all docunents referred to throughout this

appl i cat i oncit@thefthesy doprmenthis Reted anthe wéqrmau@he‘raﬂlebly tyfpe raEPléClaE‘iﬁ @ad Haesej n.
S Summary Ofxottclaﬁst ity G éd?ﬁlssT&]Pas% ﬁfe%ﬁedtﬁ%?ﬂf fhe Bat@sr &Vc'oﬂt%ﬁts ReHfele @&Eﬁ@ﬁi@ds

that bind chenokine receptors and interfere wt bi ndi ng

nat ur al | i gBwtherpdlrdocementheeferredpo thieughont thlh@pmitcetsmre hﬁmbxemomﬂraegden@m ul
as agents d ctive effects on target cells fromH YV

i nfection. %‘ﬁg?%g%%ﬁ%?%e?éﬁof the present invention are conpounds that
act as antagonists 10 or agonists of chenokine receptors, as well as other
bi ol égi cal Seminaivofdke Inménifond to the ability of these conpounds to inbhibit
t he bi ndi ng of chenokines to their receptors. The conpounds of the

i nvention are of Thtprebont muentionxprbvidgs NV(%URhﬂo)onndSrﬂm_tzaimmmen@kme(ric)ep@mjartdhe

salts and pro r 81 €9 rei dro u
t et rahydr oqm ?{gﬁr‘?%& @rbm 6?)%/rF § nzﬁur‘?@?ﬁv&r @8‘&7 am}g'y @nds (ﬁ] tlhe present
t hi apyr anop)ﬁVbﬁﬁdiilea_lre distytl _raofa@d:rﬁmaérﬁmnyuingdpm&mtwaj eﬂw olmaarbéthqeuls dione HIV

t et rahydron hth ridi ne, imdazol oxazol t hi azo 20
benzi my daz O}a c 1o 35:( ﬁinggcg]mpts og%e Qé%%)z%% gp% are compo%ds that act as antagonists
10 or agomsts of chemokine receptors, as well as other biological activities related to the ability

of these compounds to inhibit the binding of chemokines to their receptors.
The compounds of the invention are of the formula

X
\

Ll
\ 1 2 \rp2 13
N-(CR.,),-Ar-L2NR2-L’-Y )
Z

and the salts and prodrug forms thereof,

15 wherein:

X is dihydroquinoline, tetrahydroquinoline, pyranopyridine,
dihydropyranopyridine, thiapyranopyridine, dihydrothiapyranopyridine,
dihydronaphthyridine, tetrahydronaphthyridine, imidazolyl, oxazolyl, thiazolyl,

20 benzimidazolyl, benzothiazolyl, or benzoxazolyl;

Z is H, or is a 5-6 membered monocyclic or 9-12 membered fused bicyclic ring
system containing N, O or S;

wherein each X or Z may optionally be substituted by halo, nitro, cyano, carboxy,
C1-10 alkyl, C2-10 alkenyl, C3-10 cycloalkyl, hydroxy, thiol, amino, acyl, carboxylate,

25 carbamate, carboxamide, sulfonamide, a carbony! or sulfonyl binding to a hydrogen, or
substituted with a C1-10-alkyl, C2-10 alkenyl, C3-7 cycloalkyl or a 5-6 membered



Zis H or is a 5-6 nmenbered nonocyclic or 9-12 nenbered fused bicyclic
ring systemcontaining NN, Oor S; wherein each X or Z may optionally be
substituted by halo, nitro, cyano, carboxy, C1-10 al kyl, C2- 10 al kenyl ,
C3-10 cycl oal kyl, hydroxy, thiol, am no, acyl, carboxylate, gﬁg@gnate
car boxam de, sul fonam de, a carbonyl or sulfonyl binding to a hy r20050r
substituted with a Cl-10-al kyl, C2-10 al kenyl, C3-7 cycloal kyl or a 5-6
menber ed - 6MORECYPARATIORIC A P& K & Zameapiienaly bgsubsitutsd by a 3-Gragmbered
optionally i tic group,
naphthyl - or TenSARR el b Pl s uRFAS S e BRRREERGC PR D OF O (2
and L3 is independénplenyp bond, CO SOZ or CH2, wherein at |east one "5 of
LZ and L3 nust conprise GO Sz wherein L' can al so be al kyl ene
(3-S50 wherein OB W51 (agnL A ERSARY porb G Shcert by e AL Le

al kylsene mayrj1gplf> Mk 'cé’xﬁéﬂxéem@%r Sé&J laﬁ& %%&%‘Qﬁén ﬂlsB'b'eQE%ﬁ%la L B%h&%m‘lq

LZ and L3 al so may be, independentl {
is 0, 1 or 9neqweaErmay opfiealizdby wp m!ielpeméﬁmh}chwlbsrle@tm@i vgwlf aptioalbyrhshed

chain or CyGlisfiuddl iy b ygg;aag@ VOB FOlsh Yo UREAARAY; SOtk

wherein Rz nay yl en& cou
heteroaronaCD@HbﬁKhNEKBhWEﬁﬁ&ﬂéﬂﬁheterocyclic ring. 15 The invention also
provi des a conpound Wh Qh is of formula Dor E L2 L3\~\ \ ~~ \N~-T/ Il N
“H1 1z z3 PNLSE: ) 7 Ry -

10 each R! and R? is independently H or straight or branched chain or cyclic
alkyl (1-6C) which may optionally be substituted, and wherein R* may be alkylene coupled
to Y; and

Y is an aromatic, a heteroaromatic or a 5-6 membered heterocyclic ring.

15 The invention also provides a compound which is of formula D or E
X
| P Lz\ b L3 /
N l X i m
73
N NN
7~ 7,
D)
N 7z NH



(D N~ NH 15 MAR 2005 or of the formula: ~ HII1Z La~N~L3 ~ZI~Z (E) N ~

~ HN wherein 1 is 0-3, and R is OH MO SH SMe, CN, COzme, F, C1, Br,

NO2, 5 CH3CO, NHZ, NHCH3, N(CH3)z, CH3CONH, CH3SO2NH, CONHZ, SOZNIiigF MSFS,
i R 2005

or Me;

each of ZI, ZZ and Z3 is independently CH CR or N, where

two of said Zt, ZZ and Z3 can be N, and LZ and L3 are as defined in Formula
1. 10 The present invention also provides a conpound having the forrmula L2

L3 Z

X(CH2) kHN / ~ ~profthefamulR~)| N | \ Z3 wherein 1 is 0-3, and R is

OH, MO, SH SMe, CN, COZMe, F, C1, Br, NO2, CH3CO, NHZ, NHCH3, N(CH3) 2,
CH3CONH, CH3SOZNH, CONH2, SOzNH2, CF3i 15 or Me;

10

(R
/7
o N . |£2
| _ //LZ/ ST g7 (E)
N
"

wherein | is 0-3, and R’ is OH, MeO, SH SMe, CN, CO;Meg, F, Cl, Br, NO,,
CH;CO, NH;, NHCH3, N(CHj3),, CH3CONH, CH3SO,NH, CONH,, SO,NH,, CF;, or
Me;

each of Z', Z* and 7’ is independently CH, CR’ or N, wherein only two of said Z',
7% and Z° can be N;

and L? and L? are as defined in Formula 1.

The present invention also provides a compound having the formula

1

12 L3
X(CH,),HN AL N N 22
H —-®)
? ’ | —®)
N N N ®

wherein 1 is 0-3, and R’ is OH, MeO, SH SMe, CN, CO,Me, F, Cl, Br, NO,
CH;CO, NH,, NHCHj3, N(CH3),, CH;CONH, CH3SO;NH, CONH,, SO,NH,, CF3,

or Me;

k is 0-2;

-7a-



k is 0-2; ~RZ)3 (F) -7a 15 MAR 2005 each of Z', ZZ and Z3 is independently
CH CR or N, wherein only two of said Z', ZZ and Z3 can be N, &gi ﬂﬁ56
nmenbered nonocyclic or 9-12 nmenbered fused bicyclic ring system*cContarning
N, Oor S 5 and LZ and L3 are as defined above. The invention is directed
to any conmpound described above, and to the use of these conpounds in
treating and in the preparation for nedicanments for treating conditions

which are affegicrdrbY, 2PosddlZAt{ Rde éﬁﬂe&’?@ﬁ @RAs0G, & Logl‘ffwoogfssaw or

for the treatment of 10 H'V or FI'V infécted patients. nvention al so
provi des aZphdrZieasbeiNsal conposition for treatment of a condition

dul ated by thg.ch ki ne receptor CXCR4 or CCRS, conprising an effective
gnnount of axy oné® %s'ra)fﬁsmgsrﬁge}tﬂ%w%%Prlgéaéfabﬁ%fuszggw@&nw SYSEE yi ng
Qut the | nyapdiniap NTIEog;esent invention is directed to conpounds of Formula
| which can act as , agents that nodul ate chenokine receptor activity. Such
cheroki ne recepidrls ﬁngdi @oeasdefinedaloveot |imted to CCRL, CCR2, CCR3, CCR4,
CCRS, CCR6, CCR7, CCR8 and CXCR1l, CXCR2, CXCR3, CXCR4 and CXCRS. 20 The

present invention provides novel conpounds of Fornula | that denonstrate
protective effects on target cells fromHV infection in a manner as to

bi nd specifical ; he. che ine receptor, and ich affect the binding
of a ngt ural | i%%’nl 9%1&10?: ﬁ%&?ﬁ?&ﬁzm £8Y 8°m1i’<8’8§ﬂf%ff1%§%\é$9vasané>@rﬂae B dheseCrs
of a tar getompelrhds iR $reating and in the preparation for medicaments for treating conditions which

are affected by modulating the CXCR4 and/or CCRS receptors and/or for the treatment of
10 HIV or FIV infected patients.

The invention also provides a pharmaceutical composition for treatment of a
condition modulated by the chemokine receptor CXCR4 or CCRS, comprising an

effective amount of any one of the compounds described above.

15 Modes of Carrying Out the Invention

The present invention is directed to compounds of Formula I which can act as
agents that modulate chemokine receptor activity. Such chemokine receptors include but
are not limited to CCR1, CCR2, CCR3, CCR4, CCR5, CCR6, CCR7, CCRS8 and
CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS.

20 The present invention provides novel compounds of Formula I that demonstrate
protective effects on target cells from HIV infection in a manner as to bind specifically to the
chemokine receptor, and which affect the binding of a natural ligand or chemokine to a

receptor such as CXCR4 and/or CCRS of a target cell.

25

Compounds of Formula I are useful as agents which affect chemokine receptors, such
as CCR1, CCR2, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS and CXCRI, CXCR2, CXCR3,

-7b-



Compounds of Fornula | are useful as agents which affect chenokine
receptors, such as CCR1l, CCR2, CCR3, CCR4, CCRS, CCR6, CCR7, CCR8 and
CXCR1, CXCR2, CXCR3, -7b 1 5 MAR 2005 CXCR4 and CXCRS where such chenokine
receptors have been correl ated as being inportant nediators of niﬁyumu
inflanmmatory as well as inmmunoregul atory di seases. Thus, a conpound t hat
nodul ates the activi&éﬁgf such chenoki ne receptors would be useful for the

treat ment ofFXsRdyand iGHCRT weliges suehs sheypekines reppiorsehatie hesgusaitetated’ ageinged
herein is i phepdatnciaBRCOMRARY hiRhASMRlatord 99 el oo B HRRL SRS
and or parti al agogﬁs?, inhibﬁfors, gﬁ%lact? atg¢§.aﬁﬁﬁgﬁ&§%§%3 e 8@%5§£
enbodi nent dhus, heompewsithat medvatésothe actvnityedimuch dempbinauécaptorsdeomid b usdfal
protective f.ec i N t y inhibiting the binding of HV
to a chennk?%éﬁ?%%ggggppéﬁgﬁmgéogﬁﬁﬁgkgﬁﬁgor CCRS of a target cell. The
i nversti on i ncl ud@ae serme tnialdlavdrs cds wsedrhercmes intéhded nd ambinpasstdneagbristy @goris) |
w th an anount. of the.co und ich is effective at inhibitjng the binding
of the it uEE PHEEGBRY b TPEELARaRS: BT de Revarami b Orh BFSRTHHe
receptors neybéEmesed tHesredeheint éntioh, BRpodids AF FERRAS] desAGIrAL Brdtettitdleffects
hemat opoi esi s, |nclud|ng but not limted controlling the side 1 5 MAR
1

. 0 ) . :t O!
1~5 WO 02/ 22535t BEY/ ehstpp P3ishibiting b bipfing nBth i appemelinamepigr kb as
success Of PRRRIBIGIVEER 988 Rl ARLELHIONTheSRADAHOh RELIRY Q%f}ﬁ@imﬁh% e
treatnment, as well as conbating bacterial infections in |eukem a. mpounds
t hatl%i nhi bi eord#rsing Kierfargeteesl ptithranzeauys efithaeinmiound whish iseffective atgehibitipg thehe
treat nent of;: di : DG with inflammtion, including but
are not S l?lﬁ}ﬂ.ﬁ%&??@?l@%ﬁtg% ory glf?&gﬁi'ergi c di seases such as asthnma,
al l ergi c rhiniti €onipppedssthat irthibit therhelige dicsptamsemay by psed dois thei tvéatient of

pneunoni tis,. eosi nophi | i.c .pneunoni as, de ed-type.h rsensitivity,.
terstiti afisFnyeapoaisd S errasrss, Mol B WREEon For o, sideor
| LD associated with rheumatoid arthritis, system c |upus erythenatosus,
ankyl osi ng spondylitis, systemc sclerosis, § ogren's syndrone,

pol ymyositis or |0 dermatomyositis);. system c anaphyl axis or
hypersensitivity responses, drug allergies, insect sting allergies;
aut oi nmune di seases, such as rheumatoid arthritis, psoriasic arthritis,
system c | upus erythematosus, nyastenia gravis, juvenile onset diabetes;
gl omer ul onephritis, autoinmune throiditis, graft rejection, including
allograft rejection or graft-versus-host disease; inflanmtory bowel

di seases, such as Crohn's di sease and
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| 5 ul cerative colitis; spondyl oarthropaxhies; scleroderma; psoriasis
(including T-cell nediated psoriasis) and inflammatory dernatoses such as
dermatitis, eczenmm, atopic dermatitis, allergic contact dernati1ssMAR
urticaria, vasculitis (e.g., necrotizing, cutaneous, and hypersensitlgmﬁy
vasculitis); easinphilic myotis, eosiniphilic fasciitis; and cancers.
Conpounds tﬁgvnﬁg?gvate or pronote chenoki ne receptor fuRETICom/medd be used
for ?0 the treatnment of diseases that are associated with i mmunosuppression
such as individual s undergoi ng chenot herapy, radiation therapy, enhanced
wound heal i efgecRR clivuibitier£3] sHBMcingtthefabits bOBond WRloW IS 1S SEASALAkingt her
drug therap¥]£§ g., co %%%osteroid t herapy) or conbination of conventional
drugs used YVerrlfEaling an fregment, AsoyekAS GENBINg haeterial ffections in leukemia.

graft/{ranspl aniGakiplds Gha Gt ohoMOkiS &SR St U RUBRL GRS Bllised for
i mrunosuppressi on due ?5 to congenital deficiency in receptor function or

ot her causef8® Z5HBrepiphdiscasessthal Fre aswosiated with duflammations including dat e, not '
i ncl udi ng Dihitddoto,| iidHab@chtdr BEhiefid diRb&s! mﬂs’assh!&ﬂn%fa]%? t&ﬂﬁés (round
okwor

worms); Trichuriasis, Enterobiasis, Ascariasis, Ho ongylordi asi s,
Tri chi nosi SYPFFaiiviaylang diseasess durpersensitivite parunanitiss cosinapbilic apnelmpnias,

m gtrans ( eiefhyed-tB& DG4 hsiti k Bl | L b1 S A jsald
spp., Phoca-i g[raaj-gs 9’%; cul.t g%q&ﬁu%&mé! il/l%g?n(ﬁg%eﬁgﬂgg (%'%h(%:dfépgtsh%omfhgomry

brazi | i ensdibrogis; ©p| 185 @seaciatadhi withn rheumatedd resthailis, ssystamisi hguyp eotiermmes,

Pl asnodi umam':y; oyt oy Svir saimri, and Kaposi's
.sazcomm herpeS\aﬁﬁlrgusl-g.,15 a ggy’kﬁg&vﬁ%ﬁgsgﬂéﬁgﬁ ﬁé gns%i Fyﬂngmgn,e’ a%O&yWWrBE

Mol ufcum c siermedinayoaitis); systentic EnapiyRu@OQDyperbdnsinivity resgonseagdrug ilfges] Madct t hat

conpounds Qf; J ny be wsed in conbinati.o ith any. other.

pth maceut :géna{ %g%%s%%g:'ﬁ"u\’/\’ﬂe Sgass?fjc?ycﬁo%fhﬁ%‘aat?ﬁe%ﬁps Bl ngé'fttﬂ to
rTDS:.H at etctsmnm_ 'bne1upmcemtﬁhcn?wfﬁwi t ptyayregial hgf?tslyt gp@eﬁﬁf]t Bl Eaig@e{tesét 4 that
i nfl ammat ory an i mrunor.equl at ory. di seases. .also contenpl ate a
the pr esentgyolmne\r/‘g?ﬂepg;hwsnﬁ O%‘En"lﬁlgglﬁg’idﬂ‘sc%r irFt’ﬁ‘ftPBn?cbﬁ’t“ﬁ aﬁ%%ﬁ Beﬂecgg? & agent s
useful in fgelt-yersayhodidifae; ibfl@ahdept bowfel HlidascEX auth! &S CRnS UG 808RH S

i ncl ude: (%} nchQePEit.i.de reverse transcriptase inhibitor such as zidovudine,
di ddRosi ne MCeRHYA (A sRondy PRAshieRs sclerpderag; psoriasisasiding T-ealianesited

adef ovir dpgindsi®)i ind @@t BermatbstOBRKI ds, d@titis, (e€enfd0 BroPid CdeRRLtitAE

reverse traﬂsc.ri tase inhibitor (includi n,g an agent having antioxidation
activity s@CHESs IR ndERptitsy| Yrtigariay vasqulilis (agh ngeroiaEys.r Appgeeys, and

del avi r di nBypersefsatwify&Bzuliti)VdokinpiBlic YOO Riphiltd Hldfi@2nd Shbers. 2Nd (3)
protease inhibitors such as saquinavir, ritonavir, i1ndinavir, nelfinavir,
| 5 anprenavir, pEPRPILS hat s eRArpmotschemaifge reeepins fictienmay hawsedfer of
;:orr?%mdfzthfe tﬁ@tgfmi ﬁ&ésdaiegtﬂ![iﬂt Srel f&tﬁﬁtéd@ﬂit%ﬂuﬂdsﬁﬁﬁr&ﬁg@moﬁ rfath) %&k?&uaﬁsi m : ﬁd

0 : and o ut includes in_princi any caonbination w
any phar naénedt?f%oﬁngl‘i%%?%%‘?% Fasiplge therppys P %@“PB%‘?F‘??‘EF\%/%}’“H[ Yealpehtt her, in
such  conbihempy dorsautéimnnmeaisensd Sorafthdr tuP SR (el gl V@RidoSBroRNGe@pesr H V
agents may

cotx)nebination of conventional drugs used in the treatment of autoimmune diseases and
graft/transplantation rejection, which causes immunosuppression; immunosuppression due
15 to congenital deficiency in receptor function or other causes; and infectious diseases, such
as parasitic diseases, including but not limited to helminth infections, such as nematodes
(round worms); Trichuriasis, Enterobiasis, Ascariasis, Hookworm, Strongyloidiasis,
Trichinosis, filariasis; trematodes; visceral worms, visceral larva migtrans (e.g., Toxocara),
eosinophilic gastroenteritis (e.g., Anisaki spp., Phocanema ssp.), cutaneous larva migrans
30 (Ancylostona  braziliense, Ancylostoma caninum), the malaria-causing protozoan
Plasmodium vivax, Human cytomegalovirus, Herpesvirus saimiri, and Kaposi’s sarcoma

herpesvirus, also known as human hei'pesvirus 8, and poxvirus Moluscum contagiosum.

-8-



?0 adm ni stered separately or in conjunction. In addition, the
adm ni stration of one elenent may be prior to, concurrent to, or
subsequent to the adnministration of other agent(s). The conpoun$ MAR 2005

Formula | in the present invention nay be adm nistered by oral, pazenteral
(e.g., intramuscwdar, intraperitoneal, intravenous, intracistemal-<njection
or infusion, subcut aneous injection, or inplant), by inhalation spray,
nasal, vaginal, rectal, 'S sublingual, or topical routes of adninistration

and may be for mJﬂtaeh?Qe wride/R138d Biat 1hRORhHRLnds| Hf Fositild BlRkEb@sagecombitiation
formul ati ons_ contai ni ng conventional non-toxi ¢ pharnmaceuti ca%:bgusc%cept abl e

carriers, avjthemnetherphampenticsl cemppsitionyvhere sich spmbinedthergpy ma

admi ni st r at j,gfulatd B eAORRO WAL orOkctiv Ay Ml Ahdrey reddnt 288 ttiedinXRfinidfRdl 2h® treat
animals, including mce, rats, horses, cattle, sheep, dogs, cats, and
monkey. ThelDEBYROEBRBSTHEISEES. | nventi on SO are al so effective for use in

humans. The coOMPUNES Bhtefipaidll it the PrestRQnRhisORby wlvs%alm bR oAOW R
- hydrates or solvates. When the conpounds of Fornmula | of the present

i nvent i on eoesar mase pgagisotsefdhin the prevestien gueame af Pﬁf‘éﬂﬁ?@wles ObRiHragents
di asteroi s h& forms and mixtures of -9 15 MAR 2005 WO 02/22599
PCT/ CA01/ 01 di ast eroi someric forns thereof, it is possible to isolate

i ndi vi dual i some(ills nueleotigic kisbepe taugsriptase drhibitey Svch j@5] Bdeudimemsidencsine, i f
desired. o t
r azlemat e, | cargll]ﬁll%e(%gs'rlg%’g’;ll gt %%MFQ ms'{a dufe%) aéeﬁ)%o%ﬁ%ﬁandd I%IR ggn%giﬁ}u %ﬁ%y

opti dal resodedil, eln; | ndi vi dual optical isomers and a m xture thereof are S

included in the sco res I, n n.. Jhi . inve so..rel ates
to a phar naceut |(2)a?§nc%"r‘?{?8é‘?et’ie ?’Fﬁ??%f‘sndnfg ltoﬁﬁglrdr‘rlélélétr}tn i %%t v% cag“ﬁt abl e
carrier or dudlameﬂtacaﬁd,r authedsf Bmhmoealammﬁz adfe. )Cﬁmihoasnde\dlfameOdmmmﬂe A
conpound of _Fqrnul a | ni stered . alone or as an adm xture with a

be
phar naceutle(f%l‘fqe?Zé%vé’é‘fﬁ oL r‘g’%‘?z(e e solid formul ations such as

tablets, capsul ) pr&lefdtamuivasss PEMIGKS sagivavir, IritéHave, fiedimaviat aadfisavisich as
syrups, injections, etc.) may be orally or non-orally adm nistered.

Exanpl es ofATRRIPRANH LAY B FE- | ncl ude | nj ections, drops,

supposi tories, PgeI&; ¥'o?§omﬂ1ﬁ‘atfoh§of é&@ﬁoﬁ:ﬁ&tof@ror@msyemwmv@fuoﬁmmwns
whi ch require chermkl ne recep nodul ati on_an appropri ate dosage | evel

wi || gener #geRts Baoh Bwited 0. (&1 (?t)oangff@ (?ﬁg bpicincipdps in BYineiRle. @AY compbipatioai vl per
day which cap ﬁm@&@atwaﬁk&ﬁ itloR @eﬁ@efoprthérweadn@meofi@ﬁes ForRéehalleh the
dosage | evel be about 1 to about 250 ng/ per gﬁ%é It will be

under st ood opm&matlm th ccomppends oS ethe @y@ﬂentawaemoe@?aémfyer @seRie ofayrbeany

par tigcul ar pafiligtkq swat@;oyﬁraoﬁﬁnam Wil daaidER GRE adhRRRtr&iohade L Kle@fenf act or s
including the activity of” the specific conpound used, the netabolic
stability naybenmgr e, @ﬁncmnt @nowbqqqa@ntmhpe%m@strem of gthsprgentddy wei ght
general health ’e‘qﬁh ni Qkal
excretion, dr ug@gé Iﬂd “?go°rf%9%‘élggg‘v%‘?mﬁ§sg%t e par ?%:%J | ar S%gér(\l??t :}%n and
t he pati emparegmr@m,n@upm@gcaby intraperitoneal, intravenous, intracisternal injection or

infusion, subcutaneous injection, or implant), by inhalation spray, nasal, vaginal, rectal,

15 sublingual, or topical routes of administration and may be formulated, alone or together, in
suitable dosage unit formulations containing conventional non-toxic pharmaceutically
acceptable carriers, adjuvants and vehicles appropriate for each route of administration.

The compounds of Formula I are all active and used to treat animals, including
mice, rats, horses, cattle, sheep, dogs, cats, and monkey. The compounds of the invention

0 are also effective for use in humans. 4

The compounds of Formula I of the present invention may form hydrates or
solvates. When the compounds of Formula I of the present invention exist as regicisomers,

~ configurational isomers, conformers, diasteroisomeric forms and mixtures of
-9.




The present invention further provides novel conmpounds that bind chenokine
receptors and interfere with the binding of the natural |igand thereto. The
conpounds of 2S the present invention are useful as agents der’r?rsswti ng
protective effects on target cells fromH V infection. The conpoun &W05¢ he
present invention are al so useful as antagonists or agonists of chenokine
receptors, 30 &ebkissas ot her biological activities rel atedcr@Abh@szsability
of these conmpounds to inhibit the binding of chenoldnes to their receptors.
The conpounds of the invention may be used as the "pro-drug” forns, that
Is, 30 pr Oh&%xg?so%%ﬁon%i tl%epc%&('}qupﬁ&lngFc’ toVYFﬂth B8RS gsotnh‘e‘?s GOUPRLNY, af ter
adm nistration to a patient. Por exanple, € conpound nay carty a
protective g¢rotaisn whi pinificaionphdthodsf if dbsired hWierthe somppumdoafiorhiilailds tiee. g. , i n
t he bl oodst : o | i Sy RY; n (N I.di r-{ educed
in body fl uP%géHtt olL%gﬁ%r{a%e%?%%Rg;oﬁp%i&n% %%’Ig;?égc g’éés)iﬁéén%%)f &)éirp ghlédre%%“g (Ri"lo 15
MAR 2005 WOc@2pxa&39 optisat resolusiond Iridividughriopticah ardmgys| hridaashixtunt fieckaf tateon t o
the Pyincip . Lan' " .Smth, Wight, Second Edition, London
1988.§Aci d gﬁgﬁd?%%%eg?@?%ﬁgﬁﬂggvgmb armaceutically acceptable, such as.
salt with iwnorgHn$ dntrati@y adsosadlatesnite ha qrhgamacentisals eompositidnt cosaptisiignar gani ¢
acid, a sal gh%L&u@Jaﬁgg&cgpﬁﬁEq 'e? ofadﬁl?én{ afd meﬁéc?ikzg %uﬁcdiddoﬁ]P&EHdn& acl d
etc. are al SO0 enconpassed I n {he present 1 nventl on. anples of a salt with
an i nor gani Fopadadl. iseimpdendeofFatimulad tay hé kduhinisteredalong er g an admdhiturawith a

pot assi um I rin. I d.c c.),
al um num gﬁ%%eﬁﬁé}mgtagés %@gn%hﬁ'?"t%gd g%rﬁﬁwo'ﬁ]gger? %g@%@#@g&%&i ncl ude
a sald wi t hgrapwlesrpewdersa rticn dquitd fomtlationsiuck as pyyupsdinjrstions, etol) myag be orally

et hanol am n [ .anne, | r i ne. .. (i I J am

N, N- di benzy%eltl%;'/ﬁ edi am nrg\&eF %Qn@ééa%ﬁ%g?%?%ﬁeauogéaﬁ%éﬁl\?\ngskﬁééh@n%% S(f,jani C
aci d i ncl udsiwpaositeti¢s, pistatyidsydr ochl ori ¢ aci d, hydrobromic acid, nitric aci d,
sul furic acid, ph horic .acid, ef.c. l e f. ot |+ wi,th an organic
acid include aphslg{s"? ﬁ\?\%“?ﬁntf%rpﬁa‘&enécé? 8g§&a Olng vglé?hd?eg%%%tc%%moa]%%edfec?p Tt aric
aci d, net hamedulitfoarancappopriste dbepe devek wilf gerieralipdiechbomtad.D t@s0@ mg per kg '

- met hanesul foni ¢ aci d, .benzengsul f.oni c_aci .p tol.uenesul foni ¢ acid,

et c. Banp Saefl; B veafieg BR- e o 3%, Atmifistrel S €5 PRl o

azgi ni ne, |Bsferadly, dienddsiperievel etill.beEabanpd.eso abous 250 snghkd bert dvg. aleivdil deani no
acid include al ith aspartic aci | utam.c _acid, etc,. n-t.oxic in
e pr osent TR fueh B SPesEERS e Gl dipanet AT bpBF R 2 bR B Bnos <
for the infmey e vaddd @vdtwily ddpend upareatvamery of Fadtdri étichidefg thetdctivityobf thae
Compounds ?0 X_. Y and C be c | ed..to the renainder.of the | ecul e
Chr bugh. anyPeaRgeorigend e tar e Pl g endis PEteRnte Brn rempeh B e
pres®nt i nvazel bedy, weikht] Serral hedlils akx, bdietd modé Rndtthey op aéhiishetbreFitedfnment s,
Z conprises an .optjonally substituted ar ti c.o[?§ het, roaingngti ¢ .group. In
ot her pref ePF&H° CHBRony they P Ye RIS 1 ORGPy angntne patient

het er oar omaindergbing therabjy one preferred set of enbodinents, X or Zis a fused

bicyclic syst emﬁg I}rer]c,gnt iL\ggngglL q’urther provides novel compounds that bind chemokine

receptors and interfere with the binding of the natural ligand thereto. The compounds of
25 the present invention are useful as agents demonstrating protective effects on target cells
from HIV infection. The compounds of the present invention are also useful as antagonists
or agonists of chemokine receptors, as well as other biological activities related to the

ability of these compounds to inhibit the binding of chemokines to their receptors.
The compounds of the invention may be used as the “pro-drug” forms, that is,
30 protected forms of the compounds, which release the compound after administration to a
patient. For example, the compound may carry a protective groups which is split off by
hydrolysis in body fluids e.g., in the bloodstream, thus releasing active compound or is

oxidized or reduced in body fluids to release the compound. A discussion of pro-drugs
-10-



(A \v N wherein mcan be 0, 1 or 2. -11 1 5 MAR 2005 WD 02/22599

PCT/ CA01/ 01325 In a another preferred enbodi nent of X or Z conprises a
group of the formula WI1 / ~) N which can be unsubstituted or 1L MAR | 200t ed
and wherein Wis C, N, Oor S. A .. particularly preferred enbodinent is
(©O 5N WO 02/22599 ' PUIHCAUIOLS2>

may be found in "Smith and Williams' Introduction to the Principles of Drug Design", H.J.

Smith, Wright, Second Edition, London 1988.
Acid addition salts, which are pharmaceutically acceptable, such as salt with
inorganic base, a salt with organic base, a salt with inorganic acid, a salt with organic acid,
5 a salt with basic or acidic amino acid, etc. are also encompassed in the present invention.
I%xamples of a salt with an inorganic base include a salt with alkali metal (e.g., sodium,
pétassium, etc.), alkaline earth metal (e.g., calcium, magnesium, etc.), aluminum,
ammonium, etc. Examples of the salt with an organic base include a salt with
trimethylamine, triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
10 " triethanolamine, dicyclohexylamine, N,N'-dibenzylethylenediamine etc. Examples of the
salt with an inorganic acid include a salt with hydrochloric acid, hydrobromic acid, nitric
acid, sulfuric acid, phosphoric acid, etc. Examples of the salt with an organic acid include
a salt with formic acid, oxalic acid, acetic acid, tartaric acid, methanesulfonic acid,
benzenesulfonic acid; malic acid, methanesulfonic acid, benzenesulfonic acid, p-
15 - toluenesulfonic acid, etc. Examples of salts with basic amino acids include a salt with
arginine, lysine, ornithine, etc. Examples of salts with the acidic amino acid include a salt
with aspartic acid, glutamic acid, etc. Non-toxic in the present context has to be considered

with reference to the prognosis for the infected patient without treatment.

Further Definition of the Compounds

20 X, Y and Z can be coupled to the remainder of the molecule through any ring
position. '

In one set of preferred embodiments of the present invention, L' is a chemical bond.

In other preferred embodiments, Z comprises an optionally substituted aromatic or

heteroaromatic group. In other preferred embodiments, Y comprises an unsubstituted

25 heteroaromatic ring. _
In one preferred set of embodiments, X or Z is a fused bicyclic system of the

Q )m (A)

N

wherein m canbe 0, 1 or 2.

formula

-11-



whi ch may al so be substituted or unsubstituted, but wherein W= NH is
preferred. Qher preferred farnms include conpounds of the fornula 15
MAR 2005 WO 02/ 22599 or of the formula: ~ /~z x 122 L~~N-La Zt~ (% MaR: 2005
ir~,r~~u~~oc~ wherein 1 is 0-3, and R is OH MO SH SMe, CN, Cp2Me, F,
C, Br, NO2, CH-CO NHz, NHCH3, N(CH-)z, CH-CONH, CH3S02NH, CONHz, SOzNHZ.
CF3, or Me: ‘WO 02/22599 - PCT/CA01/01325

In a another preferred embodiment of X or Z comprises a group of the formula

DI

which can be unsubstituted or substituted and wherein W is C, N, O orS. A

W/> ©
N

which may also be substituted or unsubstituted, but wherein W = NH is preferred. |

~. particularly preferred embodiment is

Other prefcrred forms include compounds of the formula

2

ﬁ

/

e
AN \Z’

(R')l
)

.12-



5 each of Z~, Z2 and Z~ is independently CH CR or N, wherein only two of
said Z~, ZZ and Z3 can be N, and LZ and L3 areas defined. Still 3t her
preferred forns aze conpounds of the formula L2 L3 Zt X(CH-k~ ~ 2 MAR_2005
\Zz HI HZ ~~)~ N\ ~ s 10 whereint is 0-3, and R is OH MO SH SMe,
CN, QO2Me, Ryo 62kasyBr, NOz, _ CH~CO, NH2, NHCH3, N(CH }2, r Chc&aNH, .o
CH~-SOZNH, CONHz, S02NHz, CFs, or M; k is 0-2; each of Z~, Z~ and Z3 is
i ndependently CH, CR or N, wherein only two of said Z~, Zz and Z3 can be
N, 15 and X, Lz and L' are as defined. In Fornmula I, exanples of the
optional |y subst ioraftbefomelyy system X or Z, are di hydroquinoline, -
t et rahydr oqui nol i ne. pyranopyri di ne, dihydrop pyri di ne,
t hi apyr anopyri di ne, di hydraqtbi apyranopyri di ng; dr ydr onapht hyri di ne, and
t et rahydr onapht hyri gifnexyOxides of nitrwgen jand s] | f ur-contai ni ng

722599 ) PCT/ CA01/ 01325

het er ocycl es are al §
enconpassed in the p In the above ring system any ring
hydr ogen, a substituted al kyl,

nitrogen atom may be Nibst it ut ed
al kenyl, cycl oal kyl or aryn groug may be the nitrogen atomof a
car boxam de,~ carbamat e or sulM¥Onanrde. A preferred enbodi nent is
tetrahydroquinoline. In Formula Y, the "optional substituents” on X or Z
may be hal ogen, nitro, cyano, carboxylic acid, an optionally substituted
al kyl, al kenyl orwms,fahniabksyindgraoﬁsmqu.§M€PW§ﬁb@t$$H¥)éd hydr oxyl
group, an opt,] ] st i d ~th SHOS B OB, SORNT, CFs; dbME; t ut ed
am no or acyléggélfgﬁ”z?r%%ﬁ%ﬁ?f'lcy%%%ﬂ tutggﬁga boxxl a?zd Sak ggmate,
car boxafri de or s utetloet HengZgaisderamieBCHoRR] 1Y ShEEP PUYFSPIAH 8/t i ¢ or
heterocyclic BLOUP canbeN: :

- and L? and L? are as defined.

Still other preferred forms are compounds of the formula
1

/LZ\N/ L3 /Z\Zz
X(CH .
e ~ I = R
II:II e x4 ®

10 wherein 1 is 0-3, and R’ is OH, MeO, SH SMe, CN, CO;Me, F, CL, Br, NO;, |
CH,CO, NHa, NHCH;, N(CH3)z, CH;CONH, CH;SO2NH, CONHy, SO;NH;, CF3, or Me;
kis 0-2;
cach of 2!, Z* and Z* is independently CH, CR' or N, wherein only two of said z',
7?and Z° can be N;
15 and X, 1.2 and L’ are as defined.

In Formula I, examples of the optionally substituted ring system, X or Z, are
dihydroquinoline,  tetrahydroquinoline, ~ pyranopyridine, dihydropyranopyridine,
thiapyranopyridine, dihydrothiapyranopyridine, dihydronaphthyridine, and
tetrahydronaphthyridine. Oxides of nitrogen and sulfur-containing heterocycles are also

-13-



gr oups |H@¥Bﬁé8§Hm“ﬂﬁWf hoydrossn, 3 gupstituted; ey

Exanpl es of hal ogen include fluorine, chlorine, bromne, iodine, etc., with
fluorine and chlorine preferred. 1 5 MAR 2005 WD 02/22599 Exanpl es of t he
optional Iy substituted alkyl include C _lo allcyl, including nmet /9, MAR208Y|
propyl etc. exanples of the optionally substituted alkellyl gr.oups
i ncl ude, al | cenyl such as allyl, crotyl, 2-penten hexenyl ,
etc., and exan%?%g’of the optionally substituted cycloa%ﬁVFA@ﬁBﬁﬁs |nclude
C3_1 0 cycl oal kyl such as cycl opropyl, 5 cyclobutyl, cyclopentyl,
cycl ohexyl, cycloheptyl, etc. In these cases, Cl.~ alkyl, aIIcenyI and
cycl oal kyl are preferred. The optional substituent may al so be an
optionally substituted aral kyl (e.g., phenyl Cl.~ alkyl) or heteroal kyl for
exanpl e, phenyl methyl (benzyl), phenethyl, pyridinylnmethy, pyridinylethyl
et c. Theetwhpaaed ol ihe f@ésontAnvEao En eSabdle ﬁn RRIREr 8¢ rfn%riﬂro%gﬁna@)hp' ng 1-4
het er oat ons s of the op tlonall¥ substltuted ydr oxyl and thio
aAlepyl, es@lcgucyloyawlcgrwpkyﬂ) such as

methyl, ghafie, the, nato%prargnxtboxtaﬁafdxlcarbat&t)ebutmfonéﬁﬁeb AﬁJmf & t-butyl,
pentyl etc., preferably (C.~) alkyl; ‘an optionally substitute cycloalkyl
(e.qg., Cﬁnmdé'%‘}td)%lefk%hydmé@léolmguch as cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl tryh . « » y- ted aral kyl (e.g.

| lcaytpaax the “6iffng suBlin@fk B1R) de %ﬁﬂg%te hidh Gy aflo et

phenyl - enzy phen Fnér'e Pe are two
adj acent Cﬂh‘gﬂib’b«&ﬂld,@n opm:mlly subktgttied alldml; glkertyther cywmaéaybgbupssaﬂmxobﬂlycon nect ed

:“ngl 33ea4 B%/Lt%géng%l %loug’tsﬂﬁpg‘z %l?'&%nglt‘ g(t%ﬁ?é‘g a(.’i‘fc’pf‘f’ﬁagyét]ﬁﬁ@%‘“e&r oﬁgg e

such as amihé oxiadgsgramg) a‘mudphOMS sﬂbﬁxhﬂé&@mﬁW&ﬁﬂﬂﬂathbﬁrﬁd&%%W' es of

t he opti | ] v.,substituted h 0 rou clude an optionally 20

substit s{mg jde groﬁ%t%wu?“éuygsugsé%ﬁ pma cr?fgtcfffﬁwcmtﬁﬁ‘t@r yl, isobutyryl,
etc.), C.~ ﬁmmbkmbf helyden irchidg fluordfRy Elaorafybiofiid, iodele b ewid s, etc.)
and an o %I allg of tituted aromatic and heterocyclic cazbonyl group
includin 6 Bﬁaldinecarbonyl etc. The substituents on the optionally
substituted am no group may bind to each other to forma cyclic am no
group {e.g., 5- to 6-nenbered cyclic amno, etc. such as 7?5
tetrahydropyrrol e, piperazi.ne, piperidine, pyrrolidine, norpholine,

t hi onor phol i ne, pyrrole, imdazole, etc.}. Said cyclic am no group nmay have
a substituent, and exanples of the substituents include halogen (e.g.,
fluorine, chlorine, bromne, iodine, etc.), nitro, cyano, hydroxy group,

t hi ol group, am no group, cazboxyl group, an optionally hal ogenated T .a
al kyl (e.g., irifluoronmethyl, nethyl, ethyl, etc.), an optionally

hal ogenated C .~ allcoxy 30 (e.g., nethoxy, ethoxy, trifluoronethoxy,
trifluoroethoxy, etc.), CZ a allcanoyl (e.g., acetyl, propionyl, etc:),
Ct.~ al kylsul fonyl (e.g., methanesul fonyl, ethanesulfonyl, etc.) the nunber

of preferred substituents are 1 to 3. -14
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1 5 MAR 2005 WD 02/ 22599 PCT/ CA01/ 01325 The am no group may al so be
substituted once or twice (to forma secondary or tertiary amne) with a
group such as an optionally substituted al kyl group including ']i% gb y
(e.g., nmethyl, ethyl propyl etc.); an optionally substituted al enﬁ

such as al wdoeseetyl, Z-pentenyl, 3-hexenyl, etc., or arcoptiongbly
substituted cycl oal kyl group such 5 as cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycloheptyl, etc. In these cases, Cl~ allcyl,

al kenyl and cycl pglipids Gige Bhaly GilsticTBE Y] RENEE OYIR ABY, 1ﬁ<!l§(ﬁné3@ethrl
optionally substltuted wth an aromatic or heterocyclic group, ara

(e.qg., phengthyl propal ksj¢.) expmpleetadr Bl Rptionally kst au??mélnﬂwpi);ﬂﬁ?lﬁ@%e
phenyhnet hyf, ( hengy luchpgherﬁﬁ%lh)élfatyl @Hehﬂhﬁ)’@ﬂ?e&@&'l’etE’}’rah&“é}){JnﬁlE@@f @tc. The
: heterocycllc group” may b nmbered ring 0 containing 1

het er oat onsoptitnellyo substimigd sydbenllivi L@‘Pﬁl’g iggluden £ fOGrzi?IP%ﬂﬁ!dl 4“91133611@’910?{9@% am no
groupsg are i % h t t cyclic
ar no?gr Oup&ﬂ?obﬁﬁmgfeﬁﬁwl BedorRA) cio%pt{yl Rtc. ORttheaabley, L mc@@yl

0 gfoup may be substituted wth an optionall

subst i |C t ut edan@royclablkpleay preterngd., Thecaptipnal sqﬁ-‘rsbﬁfs\mn?qy alsopeyp 91>h0nﬁ1§b@bl styutyd) etc.

or a C.~ ayj,rﬁ or a
car bonyl or%ﬁgﬁér suﬁélgf'?uﬁugd)nggg%%ﬁa%?ﬂy egarﬁ,t e:ﬁo W ﬁiﬁ)é
benzenesul f phepkthylb epddiyylmethyy pyhidimdeihyl oy | Thephetaratiynke grobp myaly lmta:,S orTme

het er ocycl es_a gg def i ned 3_ Exanpl es of the optionally substituted
acyl group Efn@ﬂﬁ Eﬁ%g¥WFHB%? %ﬂ%qgﬂ?fused ring system containing X

i ncl e a car bOfEbd QUG EHe @t&uﬂf}omusu@fedumdw@diang thiol gh;a@lz d@c&mﬁe amn
oropyl - 20 98 %letp%ﬁbe%t"é‘% i1 ¢obubslnsbutsint o S peiopdrigtt .
i sopentyl, ﬂaaﬁ@ﬁnéeulbmynax%utyh@eﬁtyﬂ stc., prefeydbly (ﬂ?l@)’ilkyl;jﬁﬁyﬂnonﬂly%ubsﬁb&teé erably

T N A

cycl ohexyl 1cﬁ%ﬁ5)@lﬂ%ﬁﬁl)6heptﬁt &e) ‘an aﬂldaaﬂy Qibsditlitéd a:tah@I {elgU tpREhyR IOk eI, &g s
C2_l o al kenyl such crotyl entenéy, etc., pref erably owe

'( Cz.19 al keepml, @heeet;lyl atﬁ )o;}%'heé%ﬁlpwr%milmqﬁ@ droxyE gtk Fybstipents, dhey
~ cycl oalknyims fibd be C&Lﬁ@&e@ﬁa 2a srycg:i %}eﬁmﬁﬂ ¥4 O(é’l’f{)‘,)(%zf&"ﬁéﬁp?(é (where

2 cyclopentenyhnethyl 2- cycl ohexen an optiona

substi t ut ed™g=5k @xareph@emsbndeane%m ethﬂﬁmﬁlmxwth pwps Qfetmg-eﬂwepa@ﬁm
pyridyl, etscc‘”% ﬁg?ﬁgé hife g ¥ssS4bsti tuted carboxyl ate group
(ester groups) 1Inc Fndd lJn@?ar }ﬂ%ssts?tut ed alkyl (e.g., d _lo alkyl

e an t| ona su
such as net hyl, F@xthgrlexatpplepg the Plﬁt@piﬂg’pﬂdbm“ﬁ@i ydroxyserohp iislyde kn opfiepalbut y| |
tertyjputyl, t I t
decyfOb etc. sug%{r&g ers @&BI glv% %Q%?éﬁa?ﬂyi’ bhw 150%%9%11}/%% ?'gnéﬁcfdsmw

substi t ut edeeydn@mnkslﬂfo(lﬂ, gthanes@@:nyl &) ol Ry [optiaaaly sghs@hxt@sar@mtmprrdopyl

cycl obut yl ); an optionally
substi t ut ec*1 &}‘is&&?c]e&%ﬁﬂn&lér&@zﬂ %E%n%fﬁ uc )ggb%t Fét? crotyl, 2-pentenyl,
-15 1 5 MAR 20('be sgbstitnentsyon, theemxonalbrsebwm ymme\mqup(rw%mchtomﬁlypﬂwret c.);
an optional Lyfowbastcyelstt %fovg}oqg NY4. td Berfembefed cydhi¥ CA-Rab, kaeybuchessc

such_as 2-cycl ohexenyhnet hyl 7 an optionally subst ituted aryl ( e. g.,
phen¥fl , nappirahyfropyTele. piparerineg Piperidjne, pFoldingrppwholinenthimorgielne PHYPleet c.
G oups  SUGhidSolEEERX WaRI fptlic afBloNRNMEIEY ha®d £ subsfuntahiPeaRpRIRERL.
| substituents include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano,
hydroxy- group, thiol group, amino group, carboxyl group, an optionally halogenated
Ci4 alkyl (e.g., trifluoromethyl, methyl, ethyl, etc.), an optionally halogenated C,4 alkoxy
30 (e.g.. methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C,4 alkanoyl (e.g., acetyl,
propionyl, etc.), Ci4 alkylsulfonyl (e.g., methancsu]fonyl, ethanesulfonyl, etc.) the number
of preferred substituents are 1 to 3.

-14 -



5 Exanples of the optionally substituted carboxam de and sul f onam de groups
are identical in terns of the amne definition as the "optionally
substituted am no group” defined above. Exanples of the opti onalt
substituted aromatic or heterocyclic groups as optional substit érfﬂ@ 0%
phenyl ;' napm%ll gr a 5- or 6-nenbered heterocyclic ring containi ng 1 4
10 heteroat ifﬁ" optional substituents are essentiall T A1y

those |isted above In the above exanpl es the nunber of substltuents |s
1-4, preferably 1-2. The substituents on the optionally substituted groups

‘are the sane as Thﬁearmpplmlmgy derbbe Fubstitatgd ogm)upwezbe@@ foripex seatudagy. or

Preferred s 0 f
cyano, hydroxy oup )Swﬁ{ olg}g&rpog‘?CEl & L&’%{)M}Sg%%ms‘& oxy ’%’Q"EPp i‘é‘ﬁ'ﬁ)xyl ate
group, |5 s@i- fo@a%(l @ggrmﬂhvl @hulfpmpahwtdh agroptignally aulistittediatieny) rgoanp, suemas

optionally a Cl. ~ | coxy

(o g e P08 paoratdl, Tnteih pre. X Rbh A Wibs I FITISHER oty

etc.)5 or azesskycleprapyk e&CﬂQthhl ¢yslopentyle cyclohenpl Wacﬂeb&ptﬁ,onbyl In these cases,

et hanesul f o t mglag. t 4 t.er

group. The ?rﬁin%u(e}? éﬂyl %Elsét}gt ue ts!3 re? g is“g"‘%dg CX‘E n?a{ye %rbgef% fqﬁﬂﬁ’ lto

3. 20 In thw atﬁwé wn@r ﬁnlaa@natwmlyetmcm (gpylpr @ta&)yl (@z( ohenylieplkyl or

(thiazol e), z WI"!ﬁE.l Qi al acyl or’

sul f onyl gr%%@?'oﬁfgg NE% Fp(i]@ 3)11?%4 sy’st gltni?mtyl %}9 %‘ﬂQn ncI ude

but aze notpmdmwléﬁhxlwmd@dle@yl ete. élihueéahﬁwpmhn drup maydn 2|5mr(§alzm®rcd ring

::H%ggigbﬁﬁzoxa glécehe%f)enzotﬁ z‘mogﬁ%@lﬁ ?’ltpg &gx‘ﬁé&%ﬁl%szugfnmei’%i‘n&red

?5 ring sysarewns axy the amechs dofined abalelfenthé ‘fnpdazaﬂb'@ubstlmtekihwclmbm gouprul a 1, Y

is an optional | yy .8 rou Ly et.erogromati c

group or aronatic é?ii&dpwkg%ngeo ﬁg&ﬁ%}%&%t%talgo g%@ su b@“’?&’é‘tﬁ“@?@ﬁatl c

group;s1 |dnclagie &wtyl.e meomionylndpbirilal sowytyrgl eichydr oma@mbﬂgylanﬁnﬁlnd(egl _

t et rahydrona n eso tion terocyclic -

groups i ncl u%ﬂgngg‘{]%ng‘o ?ﬁ%é’?’%& CQa‘?u”r 3?@%1}'}/ paf ’ttd? %?G&

arontt i ¢ héteerayylid riog, ragqgls‘:nmnmﬂﬁomylngenkoylppﬁdmaeﬁlﬁmplatpmn&eﬂbeﬂyleadc from

ni t rogen, and sul fu The heterocycles nay be pyridine, quinoline,
IR Bl ae Sefmd et of e, -

i soqui nol i ne, azabenzi nudazol e, benzotri azol e,
furan, benzof uExamplehofthe bptjonitn zubstitued by, grawpad ahesubbeticiixerz Bk Gusepy r 1 ol e,

i ndol e, 1 ndoline 005 2/ 22x99 P 1/ 01325 A ndazol e,
pyrrol i di nd8pEen) F%ﬁ@ﬂg%%ﬁ%é “‘%ﬂgr PR Bi® b{éqncgfglg@p bindin

t et rahydr oqmmgbn Iaﬁ&puoﬁﬁyrsalb'ﬁﬁdﬁ@ 315,000 (3 @Q'Ch n&lkyméﬁ@i&' Bethlh bﬁﬂ“@@yl
i soxgzol e, .i soth oxadi azol e, thiadiazol e,

mor phol i ne S9PFPY %Ldﬁbﬁté' e O?Lg&lo'ieft&ﬂuﬁ' pePtPﬂ FRPEY PsRRenty]; Ath Aertyhe.

t et r ahydr opynyamongh haeay1o el qjiiefeleI@ZmWf 40y.c) LB ARE.; adl dptioadll§, substituted
t et rahydrof ur.a ftra dro hene, di hydr oﬁ ur an ?ﬂ)édgi)t hi ophene etc.

oxi des of B fekye *&ﬁ’@ u?tcccfﬁ’f i P lRErEh oy > afelopeatyl,
i ncl uded i nyctlbl&:xpl; eys‘cﬂiiﬁepﬂyn‘QS&I)i ADEptionAlsy suﬁmﬂtﬁflﬂker@ll@ﬁgt | CMpilkeén %rf Qichtabe fused

glrao\ljgf used%ﬂ% %ﬁ,%yyi ?}Fﬁtﬁr Océéﬁhﬁég‘%}%é@;ﬁé‘ﬁg‘g‘“ gﬁlﬁl’m’é’ﬁ%’sﬁ‘*’g ﬁ‘fsc“ bed

i ncl26ide addy¢loammbr1 (b9, rCgysysikent atlcisuets BYelcogiepthichyl, Qreiciohereyl),

cycl ohepty tetr r etr rothlophene i 0

t et rahydro%yry &P e"?é‘& E%ﬁ%?’g 2t°l¥?18% ?’r“’%‘g%lnt I°8?|‘(5mﬂ3éuf‘$ﬂf&}fd Phéhyl

oxepi ne, tﬁrmbe;edpymmbyahdmmmatlpgzpep (ecg I’Ilhpn}&,tpyndﬂ(ttdﬁs of nitrogen and

sul fur - cont ai ni h cI es ssed t he pres

i nvention. Ot he?’%Jam g?s %d ?ffé’ n@%rﬁr?'{?adﬁgfrogr? ](Ee)‘gféan

descri bed abptirnelly bubstithied lalkyb(le gc(ﬂmmlkydimohfas frethyy lethyl, paipyl, iwprppyasmyl

i nvention S armac |cal i ons t hat

ad m?QI ster ggylftglelsgcaﬁ@ ?fgg%ﬁt Bﬁ‘gﬁuﬁc’?e 8?‘(5’8?‘?{8 rﬂg?‘ﬂt %‘%ngnB%ffon raI ly;
and by ot h@cyktmqaefdrablylﬂbwer (. 6pb1kylm9uau qaionﬂ@rmbst&ﬁtwbymmw (egrmmal i an

subj ect's aéa- Foaﬁrc]y{'eg SieE A g}llc opyl cyé{gtlwun cyc o%laxg:t}?l, C)B:Eo%%gl,cc%bloheptyl,

etc.); an optionally substituted alkenyl (e.g., Cs.1p alkenyl such as allyl, crotyl, 2-pentenyl,
-15-




Havi ng now generally described the invention, the same will be nore readily
?0 understood through reference to the foll ow ng exanpl es which are
provided by way of illustration, and are not intended to be |iq

the present invention, unless specified. EXPERI MENTAL Gener al Proc ure A
Direct Reduetwe<«Am nation with NaBH3CN To a stilted sol uti-on—-of--the am ne
(1 equivalent) in anhydrous nethanol 7?5 (concentratlon ~0.1 IM], at room
tenperature, was added the carbonyl compound (~I - equi val ents) in one

portion. ONggekdh9l, 6L BQFeYiblyhﬁq'efidC%§PilﬂéﬁSjl er§ dﬁlo@ub@m»sum&h&ﬁyclﬁmkéanw v.)

was added in one portion and resultant solution was stirred, at
%EIIE‘@&Z (20

t enper at ur e(e.ghfes-stlodienylgts., rSW%MQWHWHYl@&%b Gtopi @ arosalhngy

m, / mmol BR)%hd & R BER1HTe, N1, (phendityl etcMBRIup@ M Ne)
wer e added ?Ig,i %n@gayla&ﬁ%é&h ﬁe phégaergﬂ wer e separlag?e anéc?lgyt ﬁe: aqugous
phase was emmasmemowmdmyﬂquwt@ylﬁt&,:@wa@ epcmrRssedo5 10 ml | nmmol ami ne).
The cpnbi ned or n|c h FonesatE Rt §Guns 1426 Crude
mat eri al was purt %fgoﬁ 05&3ﬂ%db§ﬂ&{eenera ocquure B: [g%r%ctp Reduct i ve
Anmi nati on vﬂdbhﬁdhhﬂl—l(eﬁé&:):ﬂ tﬁanxamstdeﬁnmdn 90 |thet Itmﬁomﬂlyt $nbstitpied eafio grpybVal ent )
In CH2C12 ( glgratlon --0.2 M, 5 at roomtenperature, was added the
carbonyl co ~1 2 equivalents), glacial acetic acid (0-2 equival ents)
and, NaBH( OAC) 3 Exatnples 3f ﬂﬂwpuox)allyrsdbdnhﬁedrasndtttcamthemcwclimgromyss:ptiqmaéd at

qusous. NarERSHGHots 5 PhieRl AR NI TH0 RELPe B ARHE e P IR L o

sepafet ed anaerbktemaqmeeptﬁ»nam:s@xme a@xdssendaloidwitichl tCHDE: HstéBabrvel0 Nl / nmol

Conconi rat ed. THB B dberenEGRIeR BodCuRe Pi FUGEAIR i dor ARy Y oY

Procedur e Gubh@néfd &t eptidblly Ms@u&utgeﬂnpmaenmuhiems)me @’tmuﬂly(sabﬁmht):d To a
stirred solution_of the nos -pr tect.ed am |val%ﬁ1%_2n\ﬁ§ drous
CH3CN (or Defeyps dessribsd eboye éebsmuenta@w %&P%F? g&ﬁf XNy

t hi ophenol  &yhnb Shidir&GUirsup, thidl Igecwggi abhinoD g, &dbdﬁ&%lﬁaﬁc&zoﬁwe \e@dt@nt s) .
The resultin brlght yel  ow sol ution %s stirred at ro Erature (or 50

fbr 1- 24sulfonate erqupe WifpRAmNde \gEQUD, KA EEPUR, e?fhc?é’8° alogsnalad;
CHZClZ (10 ot dlkymlo edﬁanfrhalag&aﬂe@mja]k&yrrhg/ trmmonamm)etwrcawmml to the

resi due. The phases were sepazated an se was, extract ed W th
CH2C12 (3 x(eg-nPyeylTReoniospbi Fed & ?’c pﬁaﬁ;’g}?ﬁﬂdﬁ’aﬁd &d PRE %’%’cﬂ@
ethanesulfonyl, etc.), an optionally substituted aryl or heterocyclic group. The number of
substituents on the said groups are preferably 1 to 3.
20 In the above Formulas, W may be CH (pyrrole), O (oxazole), S (thiazole), NH or
NR' (imidazole) where R’ is a Cyalkyl group or acyl or sulfonyl group. Examples of
fused ring systems that embody X or Z include but are not limited to indole,
tetrahydroindole, benzimidazole, tetrahydrobenzimidazole, azabenzimidazole,
benzoxazole, tetrahydrobenzoxazole, benzothiazole, tetrahydrobenzothiazole. Preferred
15 ring systems are imidazole and benzimidazole.
In the above Formula I, Y is an optionally substituted heterocyclic group including
" a heteroaromatic group or aromatic group. Examples of the optionally substituted aromatic
groups  include benzeme and  naphthalene, or  dihydronaphthalene and
tetrahydronaphthalene. Examples of optionally substituted heterocyclic groups include 5 to
30 6-membered saturated, partially saturated, or aromatic heterocyclic rings containing 1 to 4
heteroatoms selected from nitrogen, oxygen and sulfur. The heterocycles may be pyridine,
quinoline, isoquinoline, imidazole, benzimidazole, azabenzimidazole, benzotriazole, furan,

benzofuran, thiazole, benzothiazole, oxazole, benzoxazole, pyrrole, indole, indoline,
-16-



?0 and concentrated. Purification of the crude material by chromat ography
provided the free base. Alternative work-up: the reaction m xture was
filtered and concentrated to provide a yellow oil which was purL,f d bz\éqs
chr omat ogr aphy on basi c al um na (el uant CHzZCl12 then 20:1 CHzC12- nd
provided thg, Fase as a colorless oil. ?5 General Procedure D:.- Salt
formation u5| ng sa urated HBr(g) in acetic acid. To a solPGT{CM/B82% he free
base in glacial acetic acid (or dioxane) (2 nL) was added, a saturated
solution of HBr(g) in acetic acid (or dioxane) (2 nL). A Iarge vol ume of
et her (25 nijdagels pytrehidiae)dedotidoner pyriqbing, qﬁpemhx&pbxp@lgazi\n{a,l tehahyamqainbigised to
settle to t omof.the fla t he, su nat ant sol uti on was

decant ed. Tﬁ%aggq%lﬁpqwag%s%% ﬁeyt@ig@gm a’ts?’fﬁ%"ekﬁn %’5 °§"t HEfzZo{e3 ti“%lem_) and
t he remai ni ogadiazoleesthiddiassle,v eibrpheline, rmmouﬂ@lerpymsm{m fi@ldazolidie

MAR 2005 WO. /%13 5 addlt nal uri fg#] tion ere necessary), the soli d can
be di ssol ved™{%#* ethalxﬁf'i YRPYF %‘ﬁ?pé'traé‘d ‘f%%ﬁ'l‘fhrgé‘%é‘!eunedlﬁﬂanst her

Washi fig t he tet@hydebfidah hte@ityBrot hd@s;zamyafoﬁeﬁh difydrdtex 3&%93&0‘1 OkidR8 oPfin
solid i/i vacuo (0..1 Torr) gave the desired conpoun Gener al Proce ure E.

SEM depr ot eB%t’PS‘FP ang} S‘ﬂé‘“a?°§tf”i“+°rgé}fte§99b’ﬂ?ﬁ BhHalse mtch’éedSEI\#l?)P’@ﬁ@é twentvonPound (1
equi v.) was optdﬁlmu&urdéﬁils for(tBDusdd dFiBfuked addiflatiche hétex%}élﬁ%gwk ﬁ 1 Was
ed

stlrred at OC |nd|catedt|ne The solution was dil wat er
(SOm . / mol §80s 6‘”’”1? go¥eneutralised with NaHOOB and extracted with Et OAc

(3 x 100 i/ mol WhenTR&r Z08E BRKAMIZA] B op@Sﬁﬁon\ﬁﬁilﬁstﬁﬁéxﬁsdmclﬁwgd%%é aand

concentrated. The crude terial was purlfled by chromat ography. 10 General

procedur e FREDESBuUpFYAg: 25ToCHIRERtY]y o YLefieiyh orfyephaphd, aFﬁ'Iﬁ'@’ ofurawyi v. ),
acid (1.1 egtahydjothiophehvy Ctik@éﬁﬁib?nhaiabycﬁaﬁﬁ'&, (ﬂetrgh}@ﬂiﬂuﬂp;)ran 4@5’&5196{!1 lene

nmor phol i ne ui drous room terrperat ure
under nit roé“iqf?atﬂ%@éhé’fe@me ”% P(PPniméquFv @xxdeSTtpfemﬁregqm andnt

sol uti on wesilfat- wnfaaﬂn@memeyalésem@eﬂ@t bHcSmBé%Eecf Wmenwk SRk chiidiE was |'S
renoved underlﬂazaﬂé§ The m xture was diluted with (100 rrL/ nunol)

washed wi t Pt fitugnts &g iqetieatiothe thess dessribedaboxs.ed.

15 The novel compounds of Formula I of the present invention may be formulated as

pharmaceutical compositions that may be administered topically; percutaneously, including

intravenously; orally; and by other standard routes of pharmaceutical administration to
mammalian subjects as determined according to routine clinical practice.

Having now generally described the invention, the same will be more readily

20 understood through reference to the following examples which are provided by way of

illustration, and are not intended to be limiting of the present invention, unless specified.

EXPERIMENTAL

General Procedure A: Direct Reductive Amination with NaBH;CN

To a stirred solution of the amine (1 equivalent) in anhydrous methanol

25 (concentration ~0.1 M), at room temperature, was added the carbonyl compound (~1-2
equivalents) in one portion. Once the carbonyl had dissolved (~5 minutes), NaBH3CN (~2-

4 equiv.) was added in one portion and ‘the resultant solution was stirred at room
temperature. The solvent was removed under reduced pressure and CH,Cl; (20 mL / mmol

of amine) and brine or 1.0 M aqueous NaOH (10 mL / mmol amine) were added to the

30 residue. The phases were separated and the aqueous phase was extracted with CH,Clz (3 x

-17-



General procedure G nesylation of alcohols: To a stirred solution of the
al cohol (1 equiv.), and Et3N (1.2equiv.), in anhydrous CH2Cl12 (~0.1 M, at
OC under nitrogen atnosphere, was added MsCl (1.1 equiv.) 20 dropW| se. The
resultant solution was stirred at the indicated tenperature for T hMAR 2005

I ndi.cated tinme. The m xture was diluted with CHZC12 (100 m ./ mmol ), washed
w th aqueous NH~Cl, dried (Na2SO) and concentrated. General procedure H
Substitution reactions with nmesylates. To a stirred solution of the am ne
(1.5 gqui V. )10 aid/ Ehdd éﬂahnﬂa) .eq@hy . combinad astpatis @MSseSZﬁ?xa-lﬁﬁ’HZ(Nazﬂ()Da Nljd, at
OC under nitro a phere, was a 1.0 equiv.) solution
dr opwi se. TH’Q BgﬁT‘{'gﬁ‘chFﬂqtﬁﬁFW@Féf amétf’ tenperature for the
indicated tine. The mxture was diluted with CHZClZ (200 nUnmol ), filtered
t hr ough cel iGeaeral®locedane 2 Mifeat RefluctieAminatiba with aBA{OA®s purified by
chromat ography. -19 1 5 MAR 2005 EXAMPLE: 1 AMDO9362: Preparation of
N-Pyridin-2-y1-47Tp @Etu&ﬂso&tbﬂtofafcwhm@mmhlbm)ﬂraHm (wop&entration ~0.2 M),

CLDYEL PenER %! TP Pl B o) | SRR, .0 250 o

triethyl am I’zl61d((0«28eqﬁivalent5) Y, muq)(om)3a(¢1ysi3 @qﬁwﬂdﬁd (tﬁe fébﬂltanagolﬁmedasa

sol uti on of 4c C{fgrorret Ibenz chl.ori de g a@kr:ﬁ&cﬁ THE (5
nL). The redBE? r?ﬁ“k‘te %‘aE‘Eﬁ TeacipRBKiTE Wag pe a@ %‘%?S ‘?"é‘e?}ﬁder NZ
and then di NaEeD,t 1.0 MaGudslhs RhOM(1@5L1t/3k80l ahiife)! GhdiphisBdwere@agakatedldut i on
was washed th sat. NH4CLl, brine,, dried qver., Na2SO4 and, evaporated. The
resi due was £qus @hasy was LxRaciyd With Carlabhy 19rmk fnmok argize)- bR, et hy |
acetgpe in i (e:%g aseb YefH dfedt ﬁd)%aﬁd converdisl. (EHS chille nfhtkihl ﬁ'ﬁs pitidea
solld.IHNl\/g 13 S463 s, 2H), 7.07 (dd, 1H, J = 5.1, 7.2 Hz), 7.50
(d, 2H, J =°br O@rtogmp 5 (ddd, 1 H J =1.5 7.8, 8.1 Hz), 7.92 (d, 2H, J
= 8.4 Hz), 8.21 (d, 1 H J =45 Hz), 8.3 8 (d, 1H J= 8.4 Hz), 8.89 (br,
s, 1H); ES- ¥endnlPretddurd Ct Mepibtection of the 2-nitobenzenesulfonyl group (nosyl). |

To a stirred solution of the nosyl-protected amine (1 equivalent) in anhydrous
CH;CN (or DMF) (concentration ~0.05 M), at room temperature, was added thiophenol (4-
s 8 equiv.) followed by poWdered K,COs (8-12 equivalents). The resulting bright yellow
solution was stirred at room temperature (or 50 °C) for 1-24 hours. The solvent was
removed under reduced pressure and CH,Cl; (10 mL / mmol amine) and water (2 mL /
mmol amine) were added to the residue. The phases were separated and the aqueous phase
was extracted with CH,Cl, (3 x 5 mL). The combined organic phases were dried (Na;SOs)
20 and concentrated. Purification of the crude material by chromatography provided the free
base. '
Alternative work-up: the reaction mixture was filtered and concentrated to provide a
yellow oil which was purified by chromatography on basic alumina (eluant CH;Cl; then
20:1 CH,C1,-CH30H) and provided the free base as a colorless oil.

25 General Procedure D: Salt_ formation using saturated HBr(g) in acetic acid.

To a solution of the free base in glacial acetic acid (or dioxane) (2 mL) was added, a
saturated solution of HBr(g) in acetic acid (or dioxane) (2 mL). A large volume of ether (25
mL) was then added to precipitate a solid, which was allowed to settle to the bottom of the
flask and the supernatant solution was decanted. The solid was washed by dec-antaﬁon with

30 ether (3 x 25 mL) and the remaining traces of solvent were removed under vacuum. For

-18 -



4-(f(2-Ni trobenzenesul fonyl)-(5 6 7 8-tetrahydro-quinolin-8-yl

-am no] - net hyl } - Npyri di n- 2-yl - benzam de

8-[ N- (2-ni trobenzenesul fonyl )] am no-5, 6, 7, 8- tetrahydroqw nol i ne (% %Rnglﬂb'
0.69 ?0 mml ), 4-Chloronethyl-N pyridinyl-2-yl-benzarnide (170 ny, 6
mmol ), and 85 ny, 2.06 nnol) were heated to refl (3 n)
for 24 hourlg%%ggglzNZ. The reaction m xture was diluted \lflmé#ﬁﬂﬁlga_%%\l et hyl
acetate, and washed with sat. NaHCO3i then brine and dried over Na2SO4.
Evaporation of the solvent and purification of the residue by flash

chr omat ogr aﬁﬂﬂm@ﬁl miificatipngwhenggieprysaank tetsplid gemebedissalved dpiretrnelfahdreted 25

the title c |{,@,2ng% 1 -
1.65 (m 1 5*@8 I%élé 155%6 v%%e cﬁsetl\@? slbt{l_dl_% %}%e&a%éaé[?
3.92 (d, 1 ollgwedlla' drying of &7 sqlgl in ywoleslirerrsng)he @®sizd comgoundH, J = 5. 8,
113Hz)704-711(m2H) 731-737(m3H) 749-767(m3H)
7-73'7-80Gé al§ = 7.8 Hz), 8.22 (d, 1H J=4.2 -20 15
C ),831(d 1H J=42H), 835

d, LH J =8

éenerlsal pr ooedufrgﬁé}m&%%@ﬁ%ﬂ{fgﬁf%[pfgécclt\lgia?ro benz eg ?%’onj%a)tg ?Iglﬁgﬂ? 85
t et r ahydr o-@0mddininal) Sand )heamuiiel}t-smbttlhylwasl\inpw|ad|5ﬁ-C2fqum<hem@atmcle Thd40 ny
0.62 mmol),

in DVF (3 fﬁ—OE‘{Mh%?gg%?wmﬁ%{% g.%n%hfl @%ﬁr sg‘?él]%v\ed %‘Zl rmDI)

puri fi cati owtredted weh EtOde (et 400 all/msiol)g Tlmlccahbmw ogatio ghaghy enarﬁrsadl ica

(2 @ NEG LG9l pNDo362 210 °
o, 6 % cs ?eg‘fe P"e\%)g"’@‘?%"iﬂdwgz ?}‘“@Z‘QP’?‘% SHORERLYG (1 2I(—|)

1.98 - 2.09(m 1H), 2.15 - 2.23 (m 1H) 2.73 - 291(m 2H) 3.00 (br, s,
1H),10. 87 (@gf:rall.pmbedurcf EDCI cuilingz), 4.02 (d, 1 H J = 13.8 Hz), 4.04 (d,
1H J=138H), 7.06 7.10 (m 2H), 7.38 (d, 1H, J= 7.5 Hz), 7.58 (d, 2H,
J=8.1 H), 7.7 O(CPddSﬂn_‘@IdI spiution 8 of 6 tigg 8nmeHz(‘,l eRuisy, (#hid 26,1 Jequiv.y Hz)

8.31 (d,
(CDC13) S gohyéjzc’xy%‘zaé&%ga °q““?’ é%m &@é ’%"?M 2. 651%3"2)0&2381]”'&{"2‘5 ,
127.78, 124-93 M)1312r08m tcmsgatﬂc wﬂﬁmmgggenla@somere,m@ Qided ERGL Plsl equing). 26

152. 10, 157rh@3resui1t§§ sérlﬁuoxﬁv?oaé\@u&éa/ & r§§8 tanl\ﬁ(e'}é'fﬂ)a foﬁw'mdl&?édcﬂne N w
(CZaH4zN40) 0. 7(Hz0) : C Found: C, 71.16; H, 6. 02;

N, 14 79. pEsawed Emdq wtaéutmv[ﬂ@mlth é‘ﬁ&ldél“ie@) i FCiz,Ciy (100 ‘ml/mmol), washed

4-{ [ (1H Benrginaazs) %‘C%})(Qd dorecfirdte8- t €1 rahydr oqui nol i n-8-yl)am no] - ne
t hyl }- N-pyri di n-2- yl’ benza \

General procedure G: mesylation of alcohols:

To a stirred solution of the alcohol (1 equiv.), and Et;N (1.2equiv.), in anhydrous
CH,Cl; (~0.1 M), at 0°C under nitrogen atmosphere, was added MsCl (1.1 equiv.)
20 dropwise. The resultant solution was stirred at the indicated temperature for the indicated
time. The mixture was diluted with CH,Cl, (100 mI/mmol), washed with aqueous NH,4CI,
dried (Na,;SOs) and concentrated.

General procedure H: Substitution reactions with mesylates.

To a stirred solution of the amine (1.5 equiv.), and Et;N (1.0 equiv.), in anhydrous

25 CH.C}; (~0.2 M), at 0°C under nitrogen atmosphere, was added the mesylate (1.0 equiv.)

solution dropwise. The resultant solution was stirred at room temperature for the indicated

time. The mixture was diluted with CH,Cl; (100 mL/mmol), filtered through celite and
concentrated. The crude material was purified by chromatography.
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N- BOC- chl or onet hyl benzi m dazol e (115 ng, 0.43 mmol),

N-Pyridin-2-yl1-4[ (5,6, 7, 8-tetrahydro-quinolin-8-ylam no)-nethyl]-benzam de
(AVDO362) (155 ng, 0.43 ?5 mml), and KZCO3 (179 ng, 1.29 nmol) V\fgmed
to reflux in CH3CN (3 nL) for 24 hours under NZ. The reaction m x 5
diluted with 200-nL ethyl acetate, and washed with sat. NaHCO3i brine and
dried over Na2SO4. Evaporation of the solvent and purification of the

‘residue by flash chromatography on silica gel, followed by radial -21 . 1
5 MAR 205 - .qgraphy on silica gel (2 mmplate, 3:3:94 CH30H - NH3
H20 - CHzZC12), ded AMDO370 (100 ng, 47% as white foam 1H NMR
(CDC13) S 1.68 - 175(m 1H), 1.97 2.08 (m 2H), 2.26 - 2.32 (m 1H, 2.71

- 2.84 (m 86 9 (m 1H), 3.84 (s, 2H), 3.95 (d, 1H J= 16.5
Hz), 4.08 - 47 @@/& W24.22 (d, 1H, J= 16.0 Hz}, 7.03 - 7.07 (m 5 1H),
7.16 - 7.22 (mMN3MP 745 (d, 1H, J= 6.9Hz), 7.52 - 7.61 (m 3H), 7.65 (d,
1H, J=7.5 Hz), 7.73 (ddd, 1H, J =1.8, 7.2, 8.7 Hz), 7.80 (d, 2H J = 8.1
Hz), 8.27 - AMIY362im FPrbparatioB. 38 N-Byridih-234-4§(546,H8 tetraBydtd-qfunnlin-8-ylahtifg)- 8. 72 -
8.80 (m 1H); 1352 CDC13) S 21.72, 23.30, 29.56, 49.29, 54.16, 60.83,
111. 39, 4m5téyl§emffﬁ§df22 29,122. 81, 127. 72, 129. 28, 133.58. 135.17, 137.76,
138. 77, 144 61, 147.38, 148. 21, 152. 00, 156. 13 157.54,165.99; |0 ES—I\/B n~/i
489. 2 ( M+H) 4-ChlmbmetBalNé gyridimyl-2(ThetARMNEO) 0. 6( H20) 0. 7( CHC13) : C, 63.25: H,
5.17; N, 14.42. Found: C, 63.56; H 5.25; N, 14.31. EXAMPLE: 3 |5 AN D9363:
Preparation of To a pre-cooled (ice bath) solution of 2-aminopyridine (304 mg, 3. 22 mmol) and

e bR by To el AR B PGB B

(i ce bat h) Sdroibtagibezot dhldride (mrmg (Y40 xﬂmﬂb if TRB (frepL).1 marm)mamd

tsgi 5%9“%116‘“98%0@ oweémr%lrah%%{ %éwwde@ﬂp %?ff‘g @5@9@9@6 %?%?ent ?ﬁe

(3 m). Th Washs W s uaask rifd &idd [ sndinder
NZ and theﬁl%eleﬁ%ﬁ{l wggtﬁé %%lgmnt e%ak a(tzﬁe?a;?gm C'Il’ﬁ‘;e re(gbl ?’lrv %I?q%rggaﬁ?c

sol ution waevaprratrdd The résidugwas muaﬁnc?/ by Aash gwomatogrephyean wlicargel, I‘Jémsdﬁ%and
evapor at ed. t:@i%cé&%'m@xa\ﬁ@é DY cfm@qﬂpxo%&aﬁhe | ARk ésotamteogbela' | *mf:a gel ,

usi ng 50% e acetate 1n nes 1 e ‘compound
95% as paIIéMR(CDClg) 8 4.63 (s, 2H), 7.07 (dd, 1H, J 5.1, 7.2 Hz), 7.50 (d, 2H, J = 8.1), 776
15 (ddd, 1H, J=1.5, 7.8, 8.1 Hz), 7.92 (d, 2H, J= 8.4 Hz), 8.21 (d, 1H, J= 4.5 Hz), 8.38 (d,

1H, J = 8.4 Hz), 8.89 (br, 5, 1H); ES-MS m/z 247.0 (M+H).

pyridin-2-yl-benzamide

8-[N-(2-nitrobenzenesulfonyl)]Jamino-5,6,7,8-tetrahydroquinoline (230 mg, 0.69

20 mmol), 4-Chloromethyl-N-pyridinyl-2-yl-benzamide (170 mg, 0.69 mmol), and K;COs
(285 mg, 2.06 mmol) were heated to reflux in CH3CN (3 mL) for 24 hours under N;. The

reaction mixture was diluted with 200 mL ethyl acetate, and washed with sat. NaHCOs3,

then brine and dried over Na,SO4. Evaporation of the solvent and purification of the

residue by flash chromatography on silica gel using 6% ethyl acetate in CH,Cl, afforded

25 the title compound (344 mg, 92%) as white foam. "H NMR (CDCls) 8 1.61 — 1.65 (m, 1H),
1.74 - 1.86 (m, 2H), 2.33 — 2.37 (m, 1H), 2.59 — 2.65 (m, 2H), 3.92 (4, 1H, J = 16.2), 4.87

4, 1H, J=16.5 Hz), 5.32 (d4, 1H, J = 5.8, 11.3 Hz), 7.04 - 7.11 (m, 2H), 7.31 — 7.37 (m,

3H), 7.49 — 7.67 (m, 3H), 7.73 - 7.80 (m, 3H), 8.15 (4, 1H, J= 7.8 Hz), 8.22 (d, 1H,J=4.2
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?5 yellow oil. 1H NWR (CDC13) S 4.62 (s,
7.21- 7.26 (m 1H), 7.32 (d, 1 H J =7.

7.60 (br, s, 1H, 7.69 (ddd, 1H J =1.8, 7.5, 7.8 Hz), 7.86 (7;5“)2& J=
8.4 Hz), 8.57 (d,1H, J= 4.8 Hz); ES-MS mi 261.0 (M+H). -22 20055
"WD 02/ 22599 PCT/ CA01/01325 4-{f(2-Nitrobenzenesulfonyl)-(5,6,7

8-t et rahydr SYQA¥H&Yi n- 8- vl ) - am nol - et hyl } - Npyri di n- 2- yhnetigdesbsesz ani de
8- (2-nitrobenzenesul fonyl )am no-5, 6, 7, 8-t etrahydroqui noline (402 ngy, 1.20
mol ), 4- Chl oronet hyl - N-pyridi n 2-yl net hyl - benzam de (314 ng, 1.20 nmol),

. and KzC03 ( 1Y, 113004 eHaneJalg [ %ggg:gl 4% for
24 hours u;%%zr Nzr(g; The react xture mgyzz’lﬁ'ﬁ@g)gw&% 4 Z% |

acetate, an@#Ehed with sat. NaHCI)Sl then brine and dried over Na2SQa.

Evaporation of the solvent and purification of the residue by flash

chr omat ogr aphy on silica gel, using 50%ethyl acetate in CHzZCl Z, afforded
the title conpouHting Gemratpro@duy Gis Reapticn $0ANI MRz nERCDE))-G,67,56- 1 61

g m951%4é llate&ﬁyhi%q&n% 4.0 a%h%gn&hgﬁw H?mﬁﬁ 2({%e3z§%xd§§3§c§mg, 1(&26@“8@5 |
: ’ g K, COp (255 thgld. 871mmou utDNﬂ“a(; mL) Bt #pYs, 7. 22

2H), 4.76 (d, 2H, J= 4.5 Hz),
8 Hz), 7.47 (d, 2H, J = 8.4 Hz),

Hz), 5.30 (Hdophenl (L2 1124 mmo
- 7.29 (m ?eh‘)peraﬁlrég%c(eg(ﬁﬁ 86 Zou’rs ?olf&wec? ’o§ é}ﬁ‘ﬁhcagn n%?IEB Zr&?w&@uﬁl 8 12 -

8.15 (m 1
(Mt~ LS Usi ng éhfemaﬂogxpph)r;@duh@ g€l (Re:anplat@m 3194 CHyOH — NH; H;0 - CH;Cly),

DTN pyr | RISSRERRRRHGS O e b o) of uil SHlo il SR b a0, 25
Ferer at ur o, ghdar N7 0r 6.fours Lot el z”muﬁ‘?. & 2H0)3.60 (LD MD,

matrrgrl al usi %?@O I%g/d' 31 %gﬁ%ﬁétogé&a’ﬁﬁg ﬁgﬁlzfég“é‘éll s ol 2063: 3: 94
gHiO %- rIng HZ@, 2501298 @) 11,97 15 Hepl 7ANI(@93163~(83191€IZ 9,76 aﬁld,/y)H JEH N\A% ( CDgJ gé
O 2ot 288 ok 3T B Ral T 1B 43008 a6 rin B o) ban e 0

13.8 Hz 4 61 12072060 beld 7 20 -
13 8 (m) . h) 7’(%211\%@&@)%:&5‘ 582<H34) 29120 §9fz@| §181ﬂ458~b9 31361H 12?2'6'2)1212 . 50
- 7.5 25 (IR 78H)28.94, 6@2%7dda311_1,H37é2 13.6&3, 146.63, 147.85,HAP.26,71 83 0( di$7€i;l, 3 =

z;910$Z ) 2982%8 lﬁgEﬁi‘“ o %e@ %’7&?2@1&% f°}@¥}%%§gi%%%sé e, 65,

132. 84, 13333251N 18W. 1Found:3C, A8L6; HAGODXN, 14.29.. 21, 149. 37, 156.78, 157.68,
167.69; ES-Ms mz 373.2 (MtH); Anal. Calcd. for
(Cst2a1V4OZ 0. 53 HZ 2 0. 3( CHClB) 0.2(C4H802): C, 66.56; H, 6.23; N, 12.88.

Found: 30 N, 12.88. -23
EI@@*H

N’ NH

AMD9370:  Preparation of 4-{[(1H-Benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)amino]-methyl}-N-pyridin-2-yl-benzamide.
N-BOC-chloromethylbenzimidazole (115 mg, 0.43 mmol), N-Pyridin-2-yl-4-
[(5.6,7,8-tetrahydro-quinolin-8-ylamino)-methyl]-benzamide (AMD9362) (155 mg, 0.43
25 mmol), and K,CO; (179 mg, 1.29 mmol) were heated to reflux in CH,CN (3 mL) for 24
hours under N,. The reaction mixture was diluted with 200 mL ethyl acetate, and washed
with sat. NaHCO;, brine and dried over Na,SOj. Evaporation of the solvent and

purification of the residue by flash chromatography on silica gel, followed by radial
-21-



1 5 MAR 2005 WD 02/ 22599 EXAMPLE: 4 AMDO369: Preparation of 4-
{[ (1H Benzi m dazol - 2-yl net hyl ) - (5, 6, 7, 8-t et rahydr oqui nol i n- 8-yl )-am no] - net
hyl } - N- pyri di n- 2-yl met hyl - benzam de (hydrobrom de salt). 5 15 MAR 2005

N- BOC- chl or onet hyl benzi m dazole (21S ng, 0.84 mol),

N- Pyri di n- 2-y¥ ret-hyl 4-[ (5, 6, 7, 8-t et rahydr o- qui nol i n- 8-yl am no)--met-hyl | - benz
am de (AN D9363) (300 ng, 0.84 mol), and KZCO3 (346 ng, 2.50 mol) were
heated to reflux in CH3CN (4 nL) for 24 hours under NZ. The reaction

m xture Wﬁs cﬂtg)kmtogfkpw didkxmcggmz einfpidte, GC%QQCH;OHHWH&H{@? (IIQQM),ta{ﬁfos:Eﬁ. .
NaHCO3a then brine, and dried ove . Evaporation o vent an
purificati oAMP? L1908, 47%) B?Wp%t%@ﬁmchg&%cféggb% 168 sw @’éz é@}l £l 1 owed

by radi al WsQ@Eﬂﬂ&@@hhmﬁllm%mh sﬁ%m”mm%tsezﬁ(%n% %@tﬂﬁb’% HZO
-CHzC12, ), aff he free 'baSe of the title compound 289 as
pal e ye W3S VI U g AR i JBOA22 (6, 1EnEE dﬂo iz omg%w s

Convested Lo P EESRIII (MY a2 aig, SE) o (A FORD. 1

3.01- 3. 02 Hz), 271) (dd8 . 188 J(=].8,1H, FIEH2), §.80A 213, -8"'1" & ldl Z) 273 8.29 (m, BHHz)

b es” (m TR T S5 3 02 %‘fﬁﬂ’#z? %8%‘%6“% S @%é@%%%‘?zcd,

J= 8.4 Hz) 23.38,29:5674920, 5816,/00.83H) 11.30, 804.52] 1241y, 122.28. 122187 ) 1277729029.287. 96

0. 28y P B s8uas i 7 o e astaf B gy B bl se Bs. By s esld 4o

50. 28g 56. 7£S-M8 ##34890134 Ai;a'ﬂﬁCélEd. 32 b sNH«0.&H, 0280 (GBCI; ) 30, 63125;
131.00, 139.78, 141.03, 141.34, 141.50, 147, 59 148.34, 150.62, 151. 49,

153. 11, 169H38:172% Igg2. ﬁ?l?dsé‘@,ﬁiaﬁ EP Nalh3l cal cd. for
(C3~H30N60) 3. O( HBr ) 2. 4(HZO): C, 47.22; H, 4.83: 2S N, 10.66; Br, 30.40.
Found: C A g2, 0% N 1037, Br, 30.35. -24 7 5 MAR 2005 WO

02/ 22599 P 325
(5 M9363' Preparation of N- Pynd1n—2-y1methy1—4 -[(5,6,7,8-tetrahydro-quinolin-8-

ylamino)-methyl]-benzamide

4-Chloromethyl-N-pyridinyl-2-ylmethvl-benzamide

To a pre-cooled (ice bath) solution of 2-aminomethylpyridine (133 mg, 1.23 mmol)
. and triethylamine (0.35 mL, 2.50 mmol) in anhydrous THF (3 mL) was added the solution
20 of 4-chloromethylbenzoyl chloride (240 mg, 1.23 mmol) in THF (3 mL). The reaction
mixture was allowed to stir at 0 °C for 2 hours under N; and then diluted with 300 mL ethyl
acetate. The resulting organic solution was washed with sat. NH,Cl, then brine, dried over
Na,;S04 and evaporated. The residue was purified by flash chromatography on silica gel,
using 50% ethyl acetate in hexanes, to give the title compound (314 mg, 95%) as pale
25 yellow oil. 'H NMR (CDCls) 6 4.62 (s, 2H), 4.76 (d, 2H, J = 4.5 Hz), 7.21 - 7.26 (m, 1H),
7.32 (d, 1H, J= 7.8 Hz), 7.47 (d, 2H, J = 8.4 Hz), 7.60 (br, s, 1H), 7.69 (ddd, 1H, J= 1.8,
7.5, 7.8 Hz), 7.86 (d, 2H, J = 8.4 Hz), 8.57 (d, 1H, J= 4.8 Hz); ES-MS m/z 261.0 (M+H).
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EXAMPLE: 5 AMDO728: Preparation of

[ 4- (1H benzi m dazol - 2-yhnet hyl )- (5, 6, 7, 8-t et rahydr oqui nol i n8-yl ) -am nonet hy
| 1-N-(2-hydroxyphenyl)-benzam de (hydrobrom de salt). 5 Prepar at1|5)rMABf2m5
4-fornyl - N- (2- hydr oxyphenyl ) - benzam de: A solution of 2-nitrophenol (1.55
g, 11.2 mmo t hyl 4-chl orocarbonyl benzoate (2. 44 12. 2 mmol ) in
THE (14 nl) k‘)a%%r}q?/g??dl ne (2.8 n) was stirred for 2 h at C%é(tﬁ?f’?'éfﬁperature.
The reaction was diluted with saturated sodi um bi carbonate (30 nlL) and

Et OAc (20 rrL) the hases separat ed and the aqueous phase extract ed with
Et OAc (2 x £0 fFobe gul 648 pidre-ax appned-raethd N Na 2SO4) |
filtered and,gape 5@1% M@@r reduced pressure to afford terephthalic
acid 1-neth o etrophenyl ) ester (3.15 g, 949% . 1H NMR ( CDC13)

00 Vo by Ebbnacepulttgy fahind s by, sy tloquibblinedor dig A hmefy 75, (1
aci d 1- net het hdagprethyl- =I\- Eym-ﬂdtkheth)ylﬁ)enm@fr (314 nig3 120 mlfn51),1@1d4Kﬂﬂﬁ3I()198 n
gl aci al acef-}dgﬁ@l&&ﬁ@%@ Stoargﬁtgg gxrgaﬁ fo:rg Haéhmdérx@ Iy 8. 0

mmol ) and t m xture Irred at re e mxture vas cool ed,:
stirred at reaciion mixhpewas dilged with 200 nalndthubmem aed washad cidth sat Nall€D;,

t bi bonat
(75 mL) - andU PR A€ RS opa 00" Hap B HCA g SR G RGN BEHRE 0% ©
| ayer washetesidi¢ by S@h chatratbghphiCoBsi{is0gatiusing TO% atind acsitate ﬁ’mlé;ﬂl;r afférdedns
d d S filt t d
i1 ca gol TEHE ERRURRLE I S0 R BB kma s MR (oL LOBTL R Y. "o
met hid estef7€&23)§(nng91@%2 lBISNhR H)CRGE 3)2.6 Ga, 28395 GH)LH, b= 952(Hz), 1H, J=
7.8 ey 7. 84 (a2l 4 Gepidin, T b o o nft 3Ny afaff s T 0
(2- hydrexypf@n%ﬂ)ltéﬁeilﬁt}halm e7ae|(m Y, iyl (& 28K, J €17, 7. 8gHZ)4738 WS ) in
THE (50 niL f B Balg g in -25
75 ﬁ/AR 20)0 ‘/Anggg(nﬁ—&%dﬁRe— rea@)qgﬁ Wds g#?(g%(efg)t‘ %M&W?ztggg:zgom
terrperature(MﬁIﬁ) rred for 1 h and quenched with a saturated potassium sodi um
tart{Sate solution (15 nL). The biphasic mxture was stirred vigorously for

1 h, “the phases separated and the organic |ayer dried (MgSO4), filtered,
concentr at ed andjsmgr géneRl plygedind anRemleﬁr&Edgﬂ@mhﬂro%nfdnEduﬁ‘an 56( 86 5

5055 1r1 ek P ROl b %yﬁttﬁyﬁ%ﬁfz%m%e%%é 975 53 ©
(7 t 531|(_|d J 231%\‘])8 _thibi)henalz(@&Z(;ﬁL 2211H mﬂgF}Haﬂd ﬁz=¢d13)(g457m§,93 182(1111;131%111 DMF (3 n&., Hé)2 (s
1H) . Hydr%rmtewrraw%@dﬁiﬁgr @i?@h@ﬁ’@f#lowei%m@éf%ﬂ% afs‘sr@tep Usipeg, 2.3
nmol 7)0 10 wagdidl Mat aphg ogm%e( &2mid Yranst3:DhCH, b2 MNH, fyeatcdcom,t h

stirred at roomtenperature overnight.

_a_ﬁt i vat ed Nhff%ggag &Y L&j’h°
e mxtured fAMP @c{3? Vo et NMR (IRClp Adle7bra ﬁéﬂnuﬂﬁ)hl BHzeL2 and
the orude 15 (BT Fob R LEFZICCo ORE w88 RS B G P S0 ©
4-fornyl - N-1(32i1}i§)d4 @&gdphfénw }3.B &z, &ivicdé, 2@{)1@%4 SJHZ)m% {dd, HFINKAR4.8, 7.5 Hz),
7.20-7.26 (m, 1H), 7.34 (dd, 2H, J= 7.5, 15.6 Hz), 7.52 (d, 2H, J = 8.1 Hz), 7.50 — 7.52
25 (m, 1H), 7.68 (ddd, 1H, J = 1.5, 7.5, 7.8 Hz), 7.83 (d, 2H, J = 8.1 Hz), 8.39 (4, 1H, J =
3.9Hz), 8.56 (d, 1H); 1*C NMR (CDCl) & 20.02, 29.07, 29.21, 45.14, 51.86, 57.97, 122.26,
122,51, 122.75, 127.59, 128.65, 132.84, 133.21, 137.17, 137.28, 145.02, 147.21, 149.37,
156.78, 157.68, 167.69; ES-MS m/z 3732 (M+H), Anal Caled. for
(C23H,4N40)#0.5(H,0)#0.3(CHCl;) «0.2(CHs0z): C, 66.56; H, 6.23; N, 12.88. Found:
30 C, 66.20; H, 6.16; N, 12.88.
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15 (CDC13) S 6.95 (t, 1 H J =7. SHz), 7.05(d, 1 H J = 7.8 H), 7.16
(t, 1 H J =7.8H), 7.42 (d, 1H, J= 7.8 Hz), 8.04 (m SH), 8.33 (br, 1H).

Usi ng General procedure A: To a solution of 15 MAR 2005
4-fornyl - N- (2- hydr oxyphenyl ) benzam de (50 ng, 0.2 nmol) and ‘
(N-t ent - butypg ygasdonyl benzi m dazol - 2-yl net hyl ) 20 FULILAULIVLILY

(5,6,7,8-tetrahydroqui nolin-Syl)-amne (75 ng, 0.2 nmmol) in MOH (2 )
was added NaBH3CN (25 ng, 0.4 mmol) and the mi xture stirred at room
terrperatur;#y%gig,b. Purification of the crude material by radial

chr omat ogr- stlica gel (CH2Cl2/ MeOH NH40H, 98:1:1) afforded the

al kyl ated product (11 ng, 10% as a colorless oil. 1H NWR (CDC13) S 1.69
(m 1H, 1. 2H)e 2.17 (m 1H), 2.80 (m 2H), 25 3.70 (s, 2H), 3.92
(d, 1H, J= . «0?/\(;‘7] 4.10 (d, 1H, J= 17.1 Hz), 6.84 (t, 1H, J
= 6.0 Hz), 6.9 2H! 6.0 Hz), 7.20 (m 4H), 7.44 (m 4H), 7.63 (br,
1H, 7.73 (d,J2H, J = 7.2 Hz), 8.00 (d, 1 H J =6.0 H), 863 (d, 1 H J =

3.5 Hz), 8.7NSM's, 1 H). Using General procedure D Conversion of the oil
from above ( ng) to the hydrobrom' de salt, foIIovved by re-preci pitation

of the interfediate solid from oUet IS ng

as a pal e yaVIDIA% ol ?EFP”fFP‘NI\/F?( nﬁ lg?‘@ o+ %%ﬁ%ﬁ?% @?h: g‘i{é’ 2. 44
(br m 1H 7qu§10%-8(}k)f arﬂino]ziﬂ):thyﬁ N%yl(l(ﬂn-ZJyﬂnet.ﬂyl-bhﬁzm&{zOhydﬁ&bﬁ&n(ecbalt)l H J =
12.6 Hz), 4.45 (d,” 1 H, Hz), 4.64 (d, 1 H J = 16.2 Hz), 4.75 (m
1 H? -26 15 MAR 2005 V\002/22599 PCT/ CA01/ 01325 7.02 (d, 2H, J= 7.8 Hz),
7.22 (d, 1H J= ﬂBéC@oronetgﬂ l{eﬂzun&lizol& 12151mg, 0:89 mmbl34V- Pyi';dlrﬂ:}}'lylxﬂethyl-? 8

Hz), 7.41 (d, 2H, J= 7. H, d

3. % 6.3 st (2 7§6‘¢F@hydm—ﬂu”3°hn88')ilaﬂi‘)°) mgthz%}%faw%%?a‘m’éf’é’? nié‘%’ m%?d;%;

15 82 Cogiey éégé“t?ﬁﬁ(%*‘g%ﬁ@a‘%“é%’%“‘%ﬁg‘”‘ g, 135 50, 128 5 5(72c;)
127. 39 ( 2C)hoursymde . {Ehy 1gestion ayxtuspypps &’gg‘%‘ié’% ﬂfg@ﬂlb} ace 13“1‘.’3‘”‘155

148.134 (20)withl 849. ﬁﬁiC@?Qthﬁbnﬂéin@@necESvdV@Jﬁﬂﬂh 5%}(0an 'oAniad sol@at eufl,  ~.
for C31H29NSQZ2. 2HBr 2. O‘lZQ 1 F und:

5 H 4.9 79; Br, 2
C, 52.07; Hugficstion of g mesidur, 45321&‘8‘?5%5\_?3”@% Vi Sliﬁﬁ %Bg)ruoigre(ggir agl on of
N-Pyri di nylch?orﬂa%og%apﬁ?%n@ﬂ?ca%ﬂ @l s sk 03310 Wb, OH~BHEY [FR 0 -FCH 08, Y yffdrddenzani d

e (hydrobrom de sal
the free base of the title compound (120 mg, 28%) as pale yellow oil.

(5 Using general procedure D: the oil from above was converted to the corresponding
hydrobromide salt to afford AIMD9369. 'H NMR (D,0) & 1.82 - 1.95 (m, 1H), 2.19 -2.30
(m, 2H), 2.41 —2.45 (m, 1H), 3.01 - 3.02 (m, 2H), 3.78 (4, 1H, J=12.6 Hz), 3.87 (d, 1H, J
= 12.6 Hz), 4.43 (d, 1H, J=16.5 Hz), 4.62 (4, 1H, J=16.2 Hz), 4.72 (s, 2H), 4.92 — 4.95
(m, 1H), 7.23 (d, 2H, J = 8.4 Hz), 7.27 — 7.32 (m, 2H), 7.35 (4, 2H, /=84 Hz), 7.45-7.54

20 (m, 2H), 7.80 (d, 1H, J= 8.1 Hz), 7.90 — 7.96 (m, 2H), 8.39 (4, 14, J=8.1 Hz), 8.52 - 8.59
(m, 1H), 8.67 (dd, 1H, J = 0.6, 5.7 H2), 8.76 (d, 1H); >C NMR (D;0) & 20.43, 21.06,
27.86, 41.49, 50.28, 56.74, 63.48, 113.83, 126.15, 126.41, 127.31, 130.33, 130.51, 131.00,
139.78, 141.03, 141.34, 141.50, 147.59, 148.34, 150.62, 151.49, 153.11, 169.39; ES-MS
m/z 503.14 (M+H); Anal. Calcd. for (C31HioNeO)*3.0(HBr)*2.4(H,0): C, 47.22; H, 4.83;

15 N, 10.66; Br, 30.40. Found: C, 47.35; H, 4.98; N, 10.37; Br, 30.35.
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Preparati on of 3-chloronethyl-Npyridin~2-y]-benzamde Cl |5 To
apre-cooled (ice bath) solution of 2-amno pyridine (2.0 g, 21.20 mml) in
anhydrous DVF (10 nlL) was added the solution of 3-chloronethyl bgrggél ‘
chloride (1.51 m, 10.60 nmol). The reaction mxture was all owe B1 2085 at
O Cfor 1 h Ozggggat 50 C for ‘0.5 h under NZ. The reaction was

concentrated I n vacuo and the resultant white solid was FTPEY32ashi ng
with MOH The filtrate was concentrated in vatuo and the resultant ?0
crude product vvasEpurlfi ed by flash chromatograph on silica gel

(Hexanes/ Et to give the title conmpound (402 ng, 15% as a
colorless oil. ~HNW (CDCl3) S 4.63 (s, 2H), 7.63 (dd, 1H, J= 5.1, 7.2
Hz), 7.49 (t, 1H .6 Hz), 7.59 (d, 1H, J= 7.8 Hz), 7.76 (ddd, 1H, J=
1.8, 9.0, 9.0 Hz (d, 1H, J = 7.8 Hz), 7.96 (s, 1H), 8.22 (d, 1H, J =
4.5 Hz), 8.39 (d}¥n = 8.4 Hz), 8.96 (br s, 1H. -27 ~ 5 MAR 2005

Preparation ok 3pf o)
Ni tro-benze I le )-_4’@,_248 tetrahydro-quinolin-8-yl)-am noL nethyl~
- N-pyri di nyl H benza

8-[ N-(2-ni trobenzenesul fonyl )]"ém -1, 2, 3, 4-tetrahydroqui noli ne (248 ny,
0.74 5 mol), 3-chl ororret hyI NOpyri di nyl - 2-yl - benzam de (183 ng 0.74

mol ), andgﬁéﬁ%&él\g‘ f2 were heated to 80 Cin CN (2.5 )
for 4 hour #8: \Prepappion ¢ EC(I%WW@%P@WWMén%&%@B’d{%Wa@UO

di | ut ed wi td1y9biHomBGON AL - iehybid DL R eI QYU GobrE Rk delsBly. Evapor ati on o

t he sol vent and pUI’IfI cati on of ‘the'resi due by flash chromatography on
S|I|(‘5a gel (F fforde the title corrpound (298 ng, 74% as
a yel’l ow | GEERga Y lpbé-hdroxypheay)-hensagide: 1. 90- 2. 05 (m 1H),
2.40-2.45 (m 1H)), 5. —150Hz) 79 (d,
1H J = 15.0 He S‘%“%"P ?ﬁé‘ '%QR e@wﬂéé 11(172*1’@‘1'?&?“ gegyl 7'-%“(%’9 il |
7.35-7.37 (btuzodld)(2.4% g Tmbb] (mrrﬁﬂ)mnl%d dAnd (18 asShtifréd fr @h atH  J=
4.2 Hz), 8.31- ( ﬁ] 8)42 (br ) 5YI7USI nm trﬁgﬁ‘;osg I‘Ot%Ctl on
procedur e @orgé%{gtefagﬁeofﬁg rﬁct:gn WP‘E fbéqtgi th saturated sodaum bicarbonate (5)

benzenesul faaEt0Ad G0 6:175, Be bﬁs&saéaygat@d g th@hduBork-phhse eaﬁhd?éa]mm@)&bkz N pyri di
nyI -yl ben de_(298 I& thlophenol (0.17 nmol ) and

! 576 el STheccomAe Qrama PXAsssvare yinkd OVaSAD: Blesed B ABcRiaes. Nz f or
1 5 hours fualdérae@dedyresquy iof ifeal ltaépua{ahs fabid €1 -Bdh T éstdr M-&twpaewci}ogfeap hy on
si lica gel é?gﬁ%/ NI—% HZO [ CH2Cl z E%?afforde the desired am de (144

my, 73 9% & e M(CD@@@F’@&(@H@) 3G ILE f 5 Por g 8nbial =

procedure B;ggHMES |1que=f7gh§ nglg,ﬁ, B to the hydrobrom de salt
gave ANI DQSGOIq;?ts a g\:hl te powd ) ( H)O 7?%01%2 2.002.04 (

2.31-2. 46 (m 2 2 solugon of I@elzhﬁliahz Hyld 14m YK %Fteflﬂz-m%ewl)r&ﬁ)wr (;) 13@ (d, 1H,
J=1352 HZ) ,104 ﬁﬁi@m@a&ﬂcc%@amdbﬁéljw@a&d@& u@k%owger Z%p& %@shg gb fzfg o /-86

(d, 1H J= 1H, J
4.8 Hz) rrgnczl)sar@ e sfifyed at BefBxefar 1.8 h. mnuxturemzs chplyd, siad aﬂmn( D20) S

17 21, 24. @npe?a}urp ?or 241?andtpeon§§mgéd uﬁ&ez ré&)ﬁced pressure. The residue was partitioned

between saturated sodium bicarbonate (75 mL) and ethyl acetate (75 mL), the phases
separated and the organic layer washed with saturated NaHCO; (50 mL). The organic
20 extract was dried (MgSO,), filtered, concentrated and purified by chromatography on silica
gel (2% MeOH/CH;Cly) to give (2-hydroxyphenyl)-terephthalamic acid methyl ester (1.31
g, 46%). 'H NMR (CDCls) & 3.98 (s, 3H), 6.95 (t, 1H, J= 7.8 Hz), 7.07 (4, 1H, J = 7.8 Hz),
7.19 (t, 1H,J= 7.8 Hz), 7.28 (d, 1H, J = 7.8 Hz), 7.98 (d, 2H, J = 8.4 Hz), 8.20 (m, 4H).

25 To a solution of (2-hydroxyphenyl)-terephthalamic acid methyl ester (1.31 g, 4.8
mmol) in THF (50 mL) at ~78 °C was added a solution of DIBAL-H (27 mL, 1.0 M in
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121. 88, 126. 96, 129. 82, 130. 41, 130.51, 131.77, 132.95, 135.83, 137: 86,

138.84, 143.71, 144.80, 145.75, 147. 95, 148.09, 170.41. ES-M5 mz 359 (M+H).
Anal . Calcd. for (C~-H-N40)3.0(HBr)2.0(Hs0O): C, 41.47; H, 4.59; QI &A§9 Br,
37.62 Found: C, 41.70: H 4.60: N, 8.60, Br, 37.33. - 28 1 5 NAMABE® w0
02/ 22599 P%/W%%OISZS EXAMPLE: 7 ANI D9579: Preparati on.Qfcavuvives ‘
N-pyri di n-2-yImethyl -3-[(5, 6, 7, 8-t etrahydr o- qui nol i n- 8yl anvno) - net hyl ] - benz
enesul fonam de (hydrobrom de salt). 5 Preparation of

pyridin-2-y1-3-({(5,6,7,8-telrahydro-quinolin-8-yl)- 1-(2-trimet
| si | anyl et BHX)-y|The Irepdtion 2vasi dowesi-to- YHRefhiom éﬁgﬁ%"}mﬁ’e%t}w %gﬁzgrﬁn e:
Using the re Elge%i»\éﬁ gn%ﬂgﬁtg@?o%ﬁﬁﬁ abdifmOGALkE SolitionREACHLRN The biphasic

N pyri di nyfll-l -y et rahydr o- qui nol i n- 8-yl ami no) - et hyl ] - benzam d
e (ANl D956 jxti8Gvastytirred 2ipotadslymfer § b, the phases separated amf‘ me or%amc laye‘\f c!neg

1-(2-trine il - et £ hyl )= ghftstealoeradhe 3t HatOehyste (62
mg,  0.22 Mé‘lf‘?‘l) %%&ﬂ(%&g%fyaﬁ4%xr%?&g%‘;mmml), @Kgg%(gg :ﬁlﬂyjor 1.5 h
at rpom t BEOYEHGS th mmww%@w@mm‘ﬁg}%&gﬁv edPrP &a>Yal
(CHzC12/ Me 1% fat aguRy] 608Xt MY, J 4478 Hax a
whi t e foamW%ggikﬁé@ 19’%@’{’2’)@%%1? %%gs 9H)),q pale (3, 94 3 8. 4,
8.1 Hz), 1728 1R5 % ms HA))7.12(Q2H2] +4.81), T-63 (pH, 3=50 H2)p 9% (), 2Hyf =
2. 65-2. 88 . 21=3, 34 (o 2H), 3.79 (d, 1H J= 15.0 Hz), 3.90 (d,
1H, J= 12%@%25@9?@@%%‘&}&&%@: 9.0, 8.0 H), 425 (s 2 573 (d, 1H
J= 12.0 Hz), 64-Hedioslymdthy]-N-2-h9droxyihynyl)ibeggnyde Gommpaboygf0.567, 28.0pmol (m
2H), 7.30-7.34 (m .3 7,45 = 7 it ke Pk
7.7497.80 P g‘ﬁﬁ?"‘?“ 8‘;‘02"‘5’2?‘% ,(ﬁf%),da'@.]ﬂf& @?X{L)’(Strrnmzw kll)ﬁ’ %Y%i@?ﬁémlz lﬁ?}z 233
Hz), 8.98 (Enol) dm stifredat room temperature overnight. The mixture was filtered through celite,
the cake washed with CH,Cl, and the solvent from the eluent removed under reduced
pressure.  Purification of the crude by column chromatography on silica gel (5%
MeOH/CH,CL,) gave 4-formyl-N-(2-hydroxyphenyl)-benzamide (0.05 g, 10%). 'H NMR
15 (CDCly) 5 6.95 (t, 1H, J = 7.8 Hz), 7.05 (d, 1H, J = 7.8 Hz), 7.16 (t, 1H, /= 7.8 Hz), 7.42
(d, 1H, J="7.8 Hz), 8.04 (m, SH), 8.33 (br, 1H).

Using General procedure A: To a solution of 4-formyl-N-(2-hydroxyphenyl)-
benzamide (50 mg, 0.2 mmol) and (N-tert-butoxycarbonylbenzimidazol-2-ylmethyl)-
- 20 (5,6,7,8-tetrahydroquinolin-8-yl)-amine (75 mg, 0.2 mmol) in MeOH (2 mL) was added
NaBH;CN (25 mg, 0.4 mmol) and the mixture stirred at room temperature for 16 h.
Purification of the crude material by radial chromatography on silica gel
(CH,Cly/MeOH/NH,OH, 98:1:1) afforded the alkylated product (11 mg, 10%) as a
colorless oil. "H NMR (CDCls) § 1.69 (m, 1H), 1.97 (m, 2H), 2.17 (m, 1H), 2.80 (m, 2H),
25 3.70 (s, 2H), 3.92 (d, 1H, J = 16.8 Hz), 4.06 (m, 1H),4.10 (4, 1H, /=171 Hz), 6.84 (t, 1H,
 J=6.0 Hz), 6.95 (d, 2H, J = 6.0 Hz), 7.20 (m, 4H), 7.44 (m, 4H), 7.63 (br, 1H), 7.73 (4,

2H, J=17.2 Hz), 8.00 (d, 1H, J= 6.0 Hz), 8.63 (d, 1H, J=3.5 Hz), 8.78 (s, 1H).
Using General procedure D: Conversion of fhe oil from above (11 mg) to the
hydrobromide salt, followed by re-precipitation of the intermediate solid from
30 methanol/ether, provided AMD9628 (15 mg) as a pale yellow solid. 'H NMR (D;0) & 1.87
(br m, 1H), 2.25 (m, 2H), 2.44 (br m, 1H), 3.05 (br m, 2H), 3.78 (4, 1H, J=12.6 Hz), 3.88
(d, 1H, J = 12.6 Hz), 4.45 (d, 1H, J = 16.2 Hz), 4.64 (d, 1H, J = 16.2 Hz), 4.75 (m, 1H),
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-29 1 5 MAR 2005 WU ul/tt~vv _ Using the SEM deprotection general
procedure E: Reaction of

pyridin-2-y1-3({(5, 6,7, 8-tetrahydro-quinolin-8-yl)-[

1-(2-trimethyl SI | anyl - et hoxynet hyl ) - 1Hbenzi m dazol - 2- yhnet hyl ] - arﬁ NGF 208t hy
I)benzamde mg 0.10 mml) with 6N HO (3.5 nL} at 50 C for 3 h

fol |l oned by ° chr omat ography on silica gel 5 (CH2O ZCNKA0)/4913254OH
98:1:1) gave deS| red product (46 ng, 96% as a white foam Using the HBr
salt formation general procedure D: Conversion of the foamfrom above to

t he hydr obr 382 dé 28aV = 7falis), AMDGE TH, b5 78 Hii 1.24 GodHer = 1 LM EIN)/R.343@01Hz, DZO)

o3 g5 (g i o Sy p el gl Qb et i Bag e ksl

. 16.5 H) 47eﬁ(t<bﬁ 8.4 Yizk; 810 (A6 HRTFiA) 1 Had, 879 4d, 78, ¢ m5.40H3); "C NMIR (DAD) (m

127 S0 AT g adistisg S Bysn s O Yo sy aid 158 Lo

8.77 §d, 1HI26138, 52615%:iA26.81 FTNVR.I7ECT, M8x2, TR0 &@,01341547 242,08, 13@7586

1o 75, or, SHEARORAl OB A BTN BSE M e efmnngat Ea’y

63. 37, 113. 82 CyHilN:Op2. 2ELe DG, 01 25 52.05; H,20065 DY, 929; B2 2429, $0unk2®, 65071:30. 47,

130. 85, 135. 0. 139.81, 141.07,
147. 13, 148. ‘%55 ‘1‘%" gg%%’@g% 151,62 169.08. ES-MS iz 489
(MtH) . Anal . Cal cd. f or EXAVPLE: 8 ?0 AMDO656:

N- Phenyl - 3-§ § t et rahydr o- qui nol i n- 8-yl am no) - net hyl ] - benzam de
(hydrobromn‘gﬁ-s)@lx‘té)-mepar ation of 3-Chloronet h~- N phenyl - benzam de:

N
»
N
N N_ _N
“
I U

AMD9560: Preparation of N-Pyridinyl-2-yl-3-[(5,6,7,8-tetrahydro-quinolin-8-ylamino)-
methyl]-benzamide (hydrobromide salt).

10

Preparation of 3-chloromethyl-N-pyridinyl-2-yl-benzamide

i N l

15 To a pre-cooled (ice bath) solution of 2-amino pyridine (2.0 g, 21.20 mmol) in
anhydrous DMF (10 mL) was added the solution of 3-chloromethylbenzoyl chloride (1.51
ml, 10.60 mmol). The reaction mixture was allowed to stir at 0 °C for 1 hour and at 50 °C

for 0.5 h under N,. The reaction was concentrated in vacuo and the resultant white solid
was filtered, washing with MeOH. The filtrate was concentrated in vacuo and the resultant

20 crude product was purified by flash chromatograph on silica gel (Hexanes/EtOAc, 4:1) to
give the title compound (402 mg, 15%) as a colorless oil. 'H NMR (CDCl;) & 4.63 (s, 2H),
7.63 (dd, 1H, J= 5.1, 7.2 Hz), 749 (t, 1H, J= 7.6 Hz), 7.59 (d, 1H, J = 7.8 Hz), 7.76 (ddd,
1H, J= 1.8, 9.0, 9.0 Hz), 7.78 (d, 1H, J = 7.8 Hz), 7.96 (s, 1H), 8.22 (d, 1H, J = 4.5 Hz),
8.39 (4, 1H, J= 8.4 Hz), 8.96 (brs, 1H).



Cl -30 1 5 MAR 2005 WD 02/22599 ~ PCT/ CA01/01325 To a stirred solution of
aniline (0.4 nm., 4.30 mol) in anhydrous CHzZC12 (10 nL) was added

3-chl oronet hyl benzoyl chloride (360 ng, 1.90 nmol ). The reaction1rd VAR A5
was allowed to stir at roomtenperature overnight. The solvent was renoved
under reduced pressure. Purification of the residue on strqng..agid ion
exchange re¥“67"Um 5 (elution with nethanol) afforded the title corrpound
(400 ny, 86% as a white solid.

8- N-(2- nltrobenzenesulfonyl)]am no-1,2, %ﬁﬁaﬁg,

1. 00 mmol ), Prepar#fios e Bhif(2- '--‘-,ua €SH oRY DA fal 340K is d
KZC03 (412 BN ])2 SahgRt ed to 85 Cin CHSCN (10 nm.) overni ght
under N2. action ure was concentrated in vacuo, diluted with
et hyl acetate, washed with HZO NaCl (aq), and dried (Na2SO4). Evaporation
of the sol ve i fi i i
silica gel 3 Hexanes; 3:7 EtOAc - CHZCI Z) afforded the title
conmpound (531 gy, as @ Ygl | ow foam Usi ng the nosyl degrotection

gener al procecmre C. Reayti gh 3-{[(2-Nitrol 5

benzenesul fonyl )-(5,6,7, &t hydr o- qui nol i n- 8-yl ) -am no] - met hyl } - N- phenyl
- benzam de (531 ng, O. 98 nol ), thiophenol (0.20 nmL, 1.95 mmol) and_KZCO03
(404 ng, 2.90 mm[;x}(z-mtxmbﬁzc(nssuhﬂeyyl)aammgdm &ﬁqﬁ@hﬁérmvénqhﬁae?%z%ro% d

fol l owed b at |
el (Traont mhhls Ry fiuft 5 5bRRtl e Bl 6 A O 0 200
][Tg 5f7 % atﬁ;g;'izmmzlxibrgolf mmohegtgdwsusogcear@hm E%oédufmewom@om@rrléh oAb®f the
oamr trom abov

acetic aci dfegfio t’e préciprtation of esat from
di et hyl et h&lxt&@%@ﬂd@ﬁ@?@e&ﬁl@ﬂdﬁd@mﬁ@hbm pfﬂielrbﬁ\@e(b@mm)cm@mztmphyl 98

'l b S oo
M(bﬁ@h)shtmhw(m&zﬁy 10025 (o, BD), 2.dek2.42Kin, m&) asx- 8.4

7, 1(2
45 (dd, 1H J=4 4 (d H 70 (d,
2H 'J= 8. 1(I2+Z§ (nu721®14@éd¢ 121#‘:115 371{?) 499é‘5|ﬁ§ b! 16‘%‘% 58317#%‘11] 84132 (
8.19 1H) CPBRD)49%. 3 16574 852) 22
(overl{z Wi t% %g%g(ldl 9](%3 izg g}gﬁ 126 21)4}é2£9)4)(5g }%;86 26, ?%12}?1 131. 06,

133. 68, 134(&F1H, 4362612) 8378 . 3(m, 81 S bn5 15 14782, 150. 43, 168. 35;
ES-NB 12 358 2 3lnd M) i o] geplorlsich Ef&edﬁS&N?:&)ldnoﬁ( HBr )3L{[{-bi20) : C,
53.85; H, 5. 25; 19; Br, 26.48. Foun(g 53] 51 d’fd lly l7 92; Br,
26. 71?5 -31 bqugwmifqngl@-@g6 7 8-tetrahydro-qmnohn -yl)-amino]-methyl N-p y.

benzamide (298 mg, 0.55 mmol), thiophenol (0.17 mL, 1.65 mmol) and K,COj; (379 mg,

2.75 mmol) in DMF (5.5 mL) at room temperature under Nz for 1.5 hours followed by

purification of crude material by chromatography on silica gel (CH;0H /NH; H,0 /CH,Cl;
1:1:48) afforded the desired amide (144 mg, 73 %) as a white solid.

20 Using the HBr salt formation general procedure D: Conversion of the solid from
above to the hydrobromide salt gave AMD9560 as a white powder. TH NMR (D;0) & 2.00-
2.04 (m, 2H), 2.31-2.46 (m, 2H), 2.92-3.15 (m, 2H), 4.55 (4, 1H, J =132 Hz), 4.66 (4, 1H,
J=13.2 Hz), 4.86-4.90 (m, 1H), 7.65-7.73 (m, 3H), 7.76-7.81 (m, 2H), 7.86 (d, 1H,J=17.8
Hz), 8.05 (d, 1H, J = 8.1 Hz), 8.14 (5, 1H), 8.19 (d, 1H, J = 4.8 Hz), 8.43-8.49 (m, 2H),

25 8.63 (4, 1H, J = 4.8 Hz); *C NMR (D:0) 8 17.21, 24.26, 27.02, 49.49, 55.03, 117.53,
121.88, 126.96, 129.82, 130.41, 130.51, 131.77, 132.95, 135.83, 137.86, 138.84, 143.71,
144.80, 145.75, 147.95, 148.09, 170.41. ES-MS m/z 359 (M+H). Anal Calcd. for
(C22H25N;0)e3.0(HBr)#2.0(:0): C, 41.47; H, 4.59; N, 8.79; Br, 37.62 Found: C, 41.70;

H, 4.60; N, 8.60, Br, 37.33.
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EXAMPLE: 9 AMDO657:

N-(3-{[ (1H enzi m dazol - 2-yl net hyl )- (5, 6, 7, 8-t et rahydr o- qui nol i n- 8-yl ) am no]
-nmet hyl } - phenyl ) - benzam de (hydrobronmi de salt) 5 Using general p‘rsaciﬁﬂu;ﬁ B:
Reacti on of '

é gg EL%F?tQXLEaE%nyl ethoxynethyl) 1Hbenzi m dazol e- 2- car%%kggplgg (62 no,

N- Phenyl - 3-[ (5, 6, 7, 8-t et rahydr oqui nol i n- 8-yl am no) - net hyl ] - benzam de (80

ng, 0.22 mmol) and sodiumtriacet oxyborohydride (46 ng, 0.29 mmol) in
CHzC12 (2 n‘é)i‘\éﬂ@é&mterrperature under NZ for 40 mn., followed by

purification of the crude material by chromatography on silica gel 10

(1:1:98 CH3 H20 - CH2Cl12) afforded the title conpound (127 ng, 92%
as a white f|oa i ng general procedure E: Reaction of
N-[3-({(5, 6, 2 dro-qui nolin-8-yl)[1-(2-trinethylsilanyl-ethoxymethy

| ) - 1H benzoi n!i‘lda ol - @hy ] -am no} -nethyl)phenyl]-benzam de (127 ng,
0.20 mmol ), 6 { m) at 50 C for 3 h, 15 foll owed by :
purification of\the crude materd al by chronmat ography on silica gel 1:1:98:
CH3OH - NH3~HON CH2C12) afforded the title conpound (70 ng, 72% as a
white foam f General Procedure D. Conversion of the foam from above
(70 ng, 0.14 ) to the hydrobrom de salt using an acetic acid/l~r
solution, followed by reprecipitation of the salt fromdiethyl ether gave
ANl D9657 asAMDAATY:e Fopamition] H dIVRNAQTi(iGEROMEthHl-3-[(8,6,7;8-@trEHydfcrquiddh,8-2. 24 -

1576 t), SEohelyfogts e'%%ﬁoé%&%e%h%&%a%?ﬂ@m 23675 o) 465 (o

IH J=16.2 M), 4.76 - 4 gg (m 1FD 7.14 - 7. 20 (n1 2H, 7. 39 (ddd, 2H,

g 3 8 (d, 1 H J
S 21.97, 22.12,

29. 27 50 79 57. 90 115 14 123’04 126. 22, 127.19, 127.93, 128.72,
130. 07 130. 15, -13 32 33, 134 87,136. 41, 138 10, 141. 86, 142. 03, -32 1
5 MAR 8005 WO 02/ 22 &

- Ly
@

s\i\/\o
7N

Using the reductive amination general procedure B: Reaction of N-pyridinyl-2-yl-3-
[(5,6,7,8-tetrahydro-quinolin-8-ylamino)-methyl]-benzamide (AMD9560) (80 mg, 0.22
(0] mmol), 1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazole-2-carbaldehyde (62- mg,
0.22 mmol), NaBH(OAc); (142 mg, 0.67 mmol), and AcOH (90 uL) for 1.5 h at room
temperature followed by column chromatography on silica gel (CH,Cl,/MeOH/NH,OH
98:1:1) gave the title compound (61 mg, 44%) as a white foam. 'H NMR (300 MHz,
CDCl3) & 0.00 (s, SH), 0.65 (2H, dd, J = 8.4, 8.1 Hz), 1.24-1.25 (m, 1H), 2.03-2.14 (m,
L5 2H), 2.25-2.29 (m, 1H), 2.65-2.88 (m, 2H), 3.21-3.34 (m, 2H), 3.79 (d, 1H, J = 15.0 Hz),
3.90 (4, 1H, J=12.0 Hz), 4.09 (dd, 1H, J=9.0, 6.0 Hz), 4.25 (s, 2H), 5.73 (d, 1H, J=12.0
Hz), 6.16 (4, 1H, J = 12.0 Hz), 7.03-7.10 (m, 2H), 7.16-7.20 (m, 2H), 7.30-7.34 (m, 3H),
7.45 (4, 1H, J= 7.5 Hz), 7.64-7.69 (m, 2H), 7.74-7.80 (m, 1H), 8.25 (s, 1H), 8.39-8.41 (m,

2H), 8.71 (d, 1H, J= 3.3 Hz), 8.98 (s, 1H).
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PCT/ CA01/ 01325 148.95, 152.29, 152.96; ES-Ms nalz 488.3 (M+H); Anal. Cal cd.
For (C31H29N50)2.0(HBr) 1.7(H20): C, 54.75; H, 5.10; N, 10.30; Br, 23.50.
Found: C, 54.81; H, 5.10; N, 10.21; Br, 23.41. EXAWPLE: 10 5 AN DA34AR 2005
Preparati on of '

N Pyridin- vghaedty] - 4-[ (5, 6, 7, 8-t et rahydr o- qui nol i n- Syl ant‘noy = ethyl ] - benz
enesul fonam de 10 To a stored solution of 4-brononethyl-benzenesul f onyl
chloride (500 ng, 1.S5 nmol) and Et3N (269 uL, 1.85 mml) in CHzC12 (10

m), at - zﬁc wa@sluagdq@dsm?n BépISEdoh gankiallipRRedudd E: gefacﬁon%f pymdlg.-zmsone
pOI’tIOI’l e resul tant so UtIOI’l tII’I’ t 0 nut es.

second porté {En6.38-tetrahrdre syiolip-8- ;il\saé dl\f\%é’y ‘E}E‘@ﬁm &B’F)Ol&a;ad by addl tion
of 8-ami no- ﬁen%&déom&rn?émw}&%bmﬂewg b(easzadeg(megiBJ 107Binjol) Whie 6NSHED! ut i on

was stirred for 18 h at roomtenperature. The mxture was diluted vvlth

CHzCl z (100(3rﬁ_/fn%la) 50¢ °Ct fred khiolayed &) celumn o FRIOBHASIEPIY SPedlicartgs] cr ude

t | 6) 6SH OH NHaOH
1. 150 1 o CIENGIARLCHCTES S48 S paalt (163 0010 40 BhefobiOr! N
CD3000D3) S 1. 6%Jsingote (HRr san)forn@ng@zewl(pﬁqcqu D: Lopyersion gf he, foampyfrom

2 71 2. 85 ( ov§@%§yc§§bx{3§ﬁdf]s% g(aé’b 2@4}59’579%&’5%&0\%&0 ‘HNMk(zéo R D1 s,

6.10 ( 7. 38 %% 749 (d,
2H 'J=9.0 Br0)) & 7.965.58 (M8 1K)2.18+).33 (zn,m{)(a44—2|4|8(mk11®,6%3)03®1 {385 1H, J—

42198122 ) 2982 41§H 7&5195?%) 7"0945(§BHE%9’1 3%?@5(“@2@ WJ %?3%9 9(5:0]?7'2 132. 90,

137.107, 137161 Hz), 3&T2478 (QLFD27.26-2 2020, 4HNT 436150165 31D, 7. stzs 5H), 8- W5 nz/ 2
19059 Epurtth 1 8o fas B E ST e M RE oppen-T8 B As @Ry 0y
Prepar at i on6,0fHz)-8{77(@HEBORZS MR 2 W NRAR (756t MiE,) D) 5R0A582 184, RARG,H0ED,

qui nol 1 n- Srryq,%z am ol 18t o N DYEd dldas; YAdE N%h oR e PAse ks SE A 8-

Preparatio
N- Pyri di n- 2r30hgset 5943, 431.86,5,36.10, 839.81, nahy7iria7q8; malisn183.34, 1150166, Burszmret hyl s

il anléll et hoxgg‘s%t hyl ) - 1E|—Slﬁ§12| K zazol485 yhr()ﬁ;rﬁyl | - am %}al met @é{c}ibenzfenesul fo

nam-?*de.
-C30H2sNg0#2.7(HBr)#3.4H,000.2(C4H;00): C, 47.24; H, 5.08; N, 10.73, Br, 27.55; Found:
C, 47.26; H, 4.89; N, 10.51; Br, 27.41. '

EXAMPLE: 8§

=

Y VQW(HO

o

20 AMDI656: N-Phenyl-3-[(5,6,7,8-tetrahydro-quinolin-8-ylamino)-methyl]-benzamide
(hydrobromide salt)

Preparation of 3-Chloromethyl-N-phenyl-benzamide:

C.VQYNKD

o)
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Usi ng general procedure B: Reaction of N-pyridin-2-yhnethyl-4-[(5,6,7,810
t et rahydr o- qui nol i n- 8-yl am no) - net hyl ] - benzenesul fonam de (97 ng, 0.24
mrol ), 1-(2trinethylsilanyl -ethoxymnet hyl)-1H benzi m dazol e- 2- carz%lgggéiﬁ
(72 mg, 0.26 mmol ), and NaBH(OAc)3 (151 ng, 0.71 mmol) for

tenperature d by colum chromat ography on silica

(CH2C12/ I\/EOY%KI 1:1) gave the title conmpound (63 n%ﬁl/%ﬂ%mﬁ a white
foam 1H NWR (300 NPE, CIK&S) S0.00 (s, 9H, 0.77 (dd, 2H, J =15 7.5, 7.5
Hz), 1.73-1.74 (m 1H), 1.95-2.06 (m 2H), 2.20-2.25 (m 1H), 2.66-2.86 (m
2H) 3. 29- 3. 35 Torp strkéd, soButigs of ahilideH0. 4JmL,144307mhiz>}) inanlg&rc(ud CHy€El; (06=mLy. 7

) 570 (1A gifd P iodngiyBudoll"Gperly Cod e, 550 ). e Fipg ot iy

2H) 7. 13- 7wa8 aflowed3td) stir 7at Jberd. t3ﬁpétﬁture2bl)f;xm§ht43T(1cd ,solﬂdnht \das r%vaéB trizder

L7Js:5ﬁg7Gggel(’ I d“ﬁ?la)(}jé%sa'ﬁ?(za Pénﬁ?éiglgt ;% élhe ﬁldue 2)1’1 séong acgcfi ion exchange resm c':_iﬁmn 20

N- pyr3 di n- 2¢ehitivatwithiimethandlf 2iférded Bt eitle ediysbuad (00 ey, 86% Basyd Wwhife solid.
1-(2-trimethylsilanyl -ethoxymethyl)-1

H benzoi m dazol - 2yl met hyl ] - am no} - met hyl ) - benzenesul f onam de (63 ng, 0.09
nmrol ), and 6N HGQ-[N- @,&traae}mnéﬁﬂfoﬁylnaﬁtnoagg,mé&aayﬁaqlmblﬁ@I B30 mg,

1.00
chr omat ogr on silica ClZ/NbCFl/I~|4CH 25 .48:1:1 gave ANI D9371
(38 ny, 75&%@ Q?eiﬂr?reetbﬁxm@hwx RS 615 ve, L Cormme), ad K 127me( m

. 1H) 2 01-2209 nmﬁdl) werEheated %985(411 n‘ﬁCH 102mi§030r§ t(lﬁﬂderz.’t@ 'I%Z @&cﬁ&ﬂ' S,

3.93 (br H, 4.00 (br 7.0 30(m
SH) 107 50- 7‘("5?5“'(’ fyas gmccnﬁ%edz@ two,sdﬂum Wlﬂe e@@ﬂ e(tﬁa % Waﬂ“bd witls EQNaCl 5
Mz, CD3CD) (a§),28d @ed @4a,68,). IHaporatiomr Sthe bolbedViid 308HcatifiC ol GRGLGAEIRD
51. 69, 55. gg 63.36, 123.85. 124.14. 128.12, 130.93. 137.52, 138.92.
139. 64, 140t4B chromaiggraghy qugiliogsel {3 FiBAC rdiexanes; 315 BtQAe ~ (BhChyaffaddvs niz

539 (M) o8l ool (s Phus, SOYBANNGy B 66,89 H 5. 611 N 15.60.

“Found: C, 66.65; H, EXAMPLE: 12 5 Al11' 1 D9577: Preparation

of N 'Using the nosyl deprotection general procedure C: Reaction of 3- {[(2-Nitro-

Pyrigin- 2- %Bﬂﬁén'aé{ﬂfo%rﬂ(ﬁiﬁs ?en%n cﬁsfqaﬂms 9:-yLHn A 1Lret ) m @MAJ benzen

esul f onam de {hydro rom de sal Prieparati on of 3 ridin-
1) - sul f anp P31 Bign9-8% mmpl), anom (0.20 mL, 1.95 mmol) and 3 (404 mg, 2 90 mmol)

in DMF (5 mL) at room temperature under N for 2 d followed by punﬁcauon of the crude
material by chromatography on silica gel (CH;OH — NH; H,0 — CH,Cl; 1:1:98) afforded
the desired compound (200 mg, 57 %) as a white foam.

20 ~ Using General Procedure D: Conversion of the foam from above (200 mg, 0.56
mmol) to the hydrobromide salt using an acetic acid/HBr solution, followed by re-
precipitation of the salt from diethyl ether gave AMD9656 as a white solid. 'H NMR
(CD30D) 6 1.88 - 1.98 (m, 1H), 2.01 - 2.22 (m, 2H), 2.48 - 2.56 (m,‘lH), 2.87 - 3.05 (m,
2H), 4.44 (4, 1H, J = 12.9 Hz), 4.55 (4, 1H, J = 12.9 Hz), 4.64 (d4, 1H, J= 5.7, 9.3 Hz),

25 7.16 (d4, 1H,J= 7.2, 7.2 Hz), 7.37 (44, 2H, J = 8.4, 8.4 Hz), 7.45 (dd, 1H, J= 4.8, 7.8 Hz),
7.64 (dd, 1H, J= 7.8, 7.8 Hz), 7.70 (d, 2H, J = 8.1 Hz), 7.81 (dd, 2H, J= 7.3, 7.3 Hz), 8.01
(d, 1H, J = 7.8 Hz), 8.19 (s, 1H), 8.58 (d, 1H); C NMR (CDsOD) & 20.97, 26.66, 28.77,
50.22 (overlap with CD;OD) 58.15, 122.65, 126.21, 129.98, 130.26, 131.01, 131.06,
133.68, 134.71, 136.67, 137.70, 140.10, 141.45, 147.82, 150.43, 168.35; ES-MS m/z 358.2

30 (M+H); Anal. Calcd. For (C23H23N30)e1.7(HBr)e1.0(H,0): C, 53.85; H, 5.25; N, 8.19; Br,
26.48. Found: C, 53.64; H, 5.23; N, 7.92; Br, 26.77.
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| 0 To apre-cooled (ice bath) solution of 2-(am nonethyl)-pyridine (1.05 g,
9.7 mml) in anhydrous CHzZC12 (15 m ) was added 3-(Chl orosul fonyl) benzoic
acid (714 ng, 3.23 nmol} under N2 and the ice bath was renpved 1§ tMAR 2005
addition. Stirring was continued for 18 hours at roomtenperature, and the
reacti on m xture-was diluted wth 300 Ml CH2Cl12, and filtered through
celite. Evaporation of the solvent and purification of the residue by flash
15 chromat ography on silica gel, using 3:6:91 CH3000H McOH CH2C12, gave the
title conpBXAMEIEIO ng, 89% as a pure white solid. Purification of

3- Hydr ox~yl - N- pyri di n- 2-yl et hyl - benzenesul f onam de~ HO ?0 To sol ution of

3-[(Pyridin-2-yl pethyl)-sul fanoyl ] -benzoic acid (840 ng, 2.87 mmol) in THE
(5 M) was de .THF (1M 14.4 m, 14.4 mmol) dropw se. After the
addition, t [ mxture was allowed to stir for 18 h at room
tenperature, and ﬁ8 m) was carefully added, resulting in the

evol ution of HZ 0 70 Cfor -35 1 5 MAR 1005 2 h, a clear
sol uti on was obtai ned. er m ) was added, and the resulting solution
was extracte h diethyl ether (3 x 20 m). The aqueous phase was cool ed
to 0 C, neutr zed with solid NaOH, and then solid NaHCO3 and extracted
with CHC13 (6 0O m). The conbined organic extracts were dried over
MySCa, and concentrated under S reduced pressure. The crude nmteri al

used wit houtAMnMSner puN—@r{iéltH ~ergimidazdid-yiasthy)) (%@Zlgrtﬁi??hyﬁf’éﬁﬁé‘f’g‘ﬂ Bom- of

3- Fornyl - | N e 2 Ol10
3- Hydroxyrre ? e?ylggen %3:5 Eenélglgesu fonam de (crude from

previpus step, Usﬁggmmllpr@ndlurwl’mziqam@@f 1-@gTrimefhdsijanyhethaemaisd-1{. 5 n)
and CH2C12 A ed,a MGIL AL gtgtr/g-'gg ot ure
was concent m@d 'éNcﬁarrlg ée%gﬁ% & Fﬂgomat og?xggl y%\&sfl i ([:(a gel t 6’% ethyl
acet ate andqﬁihlalﬁl&dammoa-ftﬂdh}d{]-bdmeamdpl e(&onwesind0-22 6 0TRAY) 739% ovdivig o

t whi t Us
S For 1 -\ BRI o&o%%éﬁ@%é@%%%%@@ﬁ??ﬁ%ﬁpﬁﬂiﬁ om0 s e
5, 6, 7, 8- Tet fatupdnio; fpllowed bynp@rifidation nfth¢ ¢rade maigrial yzchrqmﬁmgyaphae@ﬂhea geldi d

(04 oont B 5B AR fed e By T T, (1

the crude nmgiuQE k. by chromat ography on silica gel (1:1:98 CH30H - NHS H20
70 GeClz, ), fggigige gentepa(la pEJcEacllu?'e %O E%gc%gg o{“ %/8[% (?@ 6,7, § ﬂtra%%d.r% q\(mlohg Sfy%am
[1-(2-trimethylsilanyl-ethoxymethyl)- 1H-benzoimidazol-2-ylmethyl]-amino}-methyI)-
phenyl]-benzamide (127 mg, 0.20 mmol), 6 N HCI solution (3 ml) at 50 °C for 3 b,
15 followed by purification of the crude material by chromatography on silica gel 1:1:98
CH;0H — NH; H,0 — CH;Cl,) afforded the title compound (70 mg, 72%) asa white foam.
Using General Procedure D: Conversion of the foam from above (70 mg, 0.14
mmol) to the hydrobromide salt using an acetic acid/HBr solution, followed by re-
precipitation of the salt from diethyl ether gave AMD9657 as a white solid. 'H NMR
20 (CD30OD) & 1.87 — 2.01 (m, 1H), 2.24 - 2.37 (m, 2H), 2.47 — 2.51 (m, 1H), 3.05 - 3.10 (m,
2H), 3.88 (d, 1H, J = 12.9 Hz), 3.94 (d, 1H, J = 12.9 Hz), 4.29 (d, 1H, /= 16.2 Hz), 4.63
(, 1H, J = 16.2 Hz), 4.76 — 4.82 (m, 1H), 7.14 - 7.20 (m, 2H), 7.39 (ddd, 2H,J = 2.1, 5.4,
5.4 Hz), 7.45 - 7.54 (m, 4H), 7.65 —7.69 (m, 2H), 7.77 (4, 2H, J = 8.1 Hz), 7.93 (dd, 1H, J
= 6.0, 7.8 Hz), 8.04 (s, 1H), 8.38 (4, 1H, J = 8.1 Hz), 8.95 (d, 1H, J= 5.7 Hz); BC NMR
25 (CDsOD) & 21.97, 22.12, 29.27, 50.79, 57.90, 63.33, 115.14, 123.04, 126.22, 127.19,
127.93, 128.72, 130.07, 130.15, 130.63, 132.33, 134.87, 136.41, 138.10, 141.86, 142.03,

..

-32-



Usi ng General Procedure: Conversion of the foam from above (30 ng, 0.073

nmmol) to the hydrobrom de salt using a solution of acetic acid/HBr,

foll owed by re-precipitation of the salt fromdiethyl ether gagg%ﬁ)i%?

as a white solid. 1H NWR (D20) S 1.89 -1.96 (m 1H), 1.96 -

215- 225\&‘67322 Y, 2.36 - 2.47 (m 1H), 2.83 - 3.02 (m ?S 2H), 4.52 (s,
4.56 (s ﬁ% 4.64 - 4.68 {m 1H), 7.47 - 7.51 (m 1‘1‘5““?”6‘925“ 2H, J

= 78Hz) 7.83 - 7.94 (m 4H), 8.02 (s, IH, 8.45 - 8.50 (m- 2H), 8.65
1H, J= géé—ggl 13C  NMR %DZO) S 17.86, 24.SS, 27.11, 43.69, 48. 86,

55 88, 126. 261869 1209256, ESM37, m~21348%Y, @8277, AdB5. 88lcd.13For70,

anai . cal ca TP G APBIES Tl g B0 B ey e Hoge! 1) i

WU 02/ 2259954.8L;pF/ICAS1V0RI3BE 23@106; H, 4.49; N, 8.27; Br, 35.37, S, 4.73.
Found: C, 39.80; H, 4.81; N, 8.35; Br, 35.65; S, 4. 74, EXAVPLE: 13 5

ANI D9578: Preparation of '
3- { [ ( 1H BenBXAMPLEALQ 2 y| et hyl ) - (5,6, 7,8-tetrahydroquinolin-8-yl)-anno]-m
et hyl }- N-pyri di n- 2-yl net hyl - benzenesul f onam de (hydrobrom de salt) Using .

general procedure B: Reactton of 1-(2-TrinethyLsilanyl-ethoxynmethyl)-1H O
benzi m dazo%ar b%sl, (192 ny, 0.70 mol),

N- Pyridin-2-% .6,7,8

t et r éhydr o- qui i - 8- yI arri no) - met hyl ] - benzenesul f onam de (284 ng, 0.70

mol ), acetic aci d (0.2 nL) and sodiumtriacet oxyborohydride (442 ng, 2.08
mol ) in THEVIDA3G:) Breparetion t exfip eNeRyridie-2uylohethyNE[ 67,8 trahydro-qiilihared by

purlflcatl t rial, by chromatography on silica gel (1:1:98
@ﬁ@%ﬂrﬁgﬁéﬁ%ﬁﬁ@m& the title |5 conpound (177 ng, 38% as
a V\:hl te foam Usi ng general procedure E: Reactiaon of
7, 8t etrahydr o- qui nol i n-

N-Pyr|d|n2yhnt I-3(
1- (2[0t ri met hyl SI%P t%&?@ﬁé’fﬁ"ﬂr?mﬁm Hesorcaeuionyl- @iﬂﬁﬁét&%ﬂl hgakbho} - met h
yl ) - benzenesmublj cmarmgte €8T 7110189 ndBolymi®| OH,Ch I‘ehd*@!aL)SOJtUW@“ was Jakgat 50 C
for 3 h, followe g\{)?&g@éflcatlon of the crudze mat er'i al by chronmat ogr aphy
on 20 sili & ﬂ’(y 1.§3-mmobdn.- oneportion. )Theaﬁmm@qlunmwmue
conpound ( Jsﬁ’#edm 787G ¥or 2BSmiguted)iA &c&ﬁgﬂ}nog%'f BQNQQ@@ L8l éﬁr rﬁﬁlﬁlé%ka% d

) dr qbfom de

Conver si on ‘ﬁ[? foam from above mol’) 't
salt usi ng fllowsd &y addien of | 8gmigers G b%’i@tfalﬂ’&qthhebgﬂﬁem elc85|cmim1)1 Bhe of the

s al) usf2 rom _@maﬁ&wh&&ﬁ&% fSRMED g&VB%Eﬂ p%HuMMF £ @ﬁ%)wé d]ﬂf%g! witho &213( o5
(d, 1H, J Qogznlgnqn&)}) ﬁk;ergcy &g@pghpe]qe apd ;eoqc:gntgatc;qz fhe 4rudé6 n(at,tpaIMS pirifiedd. 2 Hz),
4.53 (d, 1biﬁchr%matoéx@p]§y &3 dilica éel (CH:C1/MeOH/NH,OH 48:1:1) to give AMD9367 (150

mg, 20%) as a white foam. 'H NMR (300 MHz, CD;COCD3) & 1.69-1.98 (m, 2H), 2 00-

2.05 (m, 1H), 2.11-2.18 (m, 1H), 2.71-2.85 (m, 3H), 3.82 (m, 1H), 3.96 (d, 2H, J = 6.0

20 - Hz),423 (brs, 2H), 6.10 (br s, 1H), 7.05-7.15 (m, 3 H), 7.38 (d, 1H, J = 7.8 Hz), 7.49 (d,

2H, J=9.0 Hz), 7.55-7.58 (m, 1H), 7.79 (4, 2H, J = 9.0 Hz), 8.39 (d, 1H, J = 4.8 Hz), 8.44

(d, 1H, J=4.5 Hz), "C NMR (75.5 MHz, CD3;COCDs) & 20.05, 29.14, 29.20, 47.79, 51.70,

58.09, 122.39, 123.01, 127.68, 129.07, 132.90, 137.17, 137.40, 138.24, 146.62, 147.24,

149.38, 155.21, 157.54. ES-MS m/z 409 (M+H). Anal. Calcd. for CyH,4N,0,8 o 0.2H,0:

25 C, 64.12; H, 5.97; N, 13.59. Found: C, 64.10; H, 5.91; N, 13.71.
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.15 MAR 2005 4.69 (d, 1H, J= 16.5 Hz), 4.77 - 4.81 (m 1H), 7.34 (dd, 1H,
J= 7.7, 7.7 Hz), 7.48 (d, 1H J=8.1 Hz), 7.52 - 7.56 (m 2H), 7.72 - 7.76
(m 2H), 7.85 (d, 1H, J= 7.8 Hz), 7.93 - 8.01 (m 2H), 8.07 (s, 15%R§@g8
(d, 1 H J =9.0Hz), 840 (d, 1 H J =7.8 Hz), 857 (ddd, 1 H, J = :
7.8, 7.8 HZ)'VW¥8(d, 1 H J = 6.0 H), 8.94 (d, 1 H J =5 1"#Yy ~ 3C-

NVR (CD30D} S 5 21.93, 29.27, 45.26, 50.48, 57.49, 62.41, 115.39, 127.31,
127.68, 128.05, 128.16, 128.24, 129.91, 130.99, 132.27, 136.64, 139.58,
140. 94, 141E¥AMPIE> 115 142.85, 148.53, 149.38, 1'51.97, 152.48, 155.26;
ES-MS m z 539 3 (MtH) ; Anal Cal cd. for (C30H30N602S)3.0(HBr).3.1(H20): C,

43.04; H, 4. N, 10 0 28.63; S, 3.83. Found: C, 43.15; H, 4.70; N,
10. 03; Br, 8 "0 EXAMPLE: 14 A 1~9622: Preparati on of

3{[(1H—Benz®| i d aylmsthyl) (5, 6,7,8-tetrahydroquinolin-8-yl)-amno] -
met hyl } - N- phe zenesul fonam de (hydrobrom de salt) Preparation of
3- Phenyl sul f | -benzoic acid: HOOC LS 3-Chl orosul fonyl -benzoic acid (300
ng, 1.36mol and aniline (0.30 m., 3.29 mml) were stirred at room
tenperature i nhydrous CHZC12 (10 nli) overni ght under NZ. The reaction

m xt ure was concentrated in vacuo. Purification of the residue on, I1t-120

comound ( SR 0adyp AR o< b s M PR RRA ﬁ%‘?@?@&%%e‘%&% 851 22599

Prepas at i onqmﬁoliﬂ-ﬂ-&lﬁiammo@xmw@l}wl _phedin{2-PeethpRemaerfeor foname.

Preparation of N-Pyridin-2-vimethyl-4-({(5,6,7.8-tetrahydro-quinolin-8-y1)-[1-(2-

benzenesnlfonamide:

. Using general procedure B: Reaction of N-pyridin-2-ylmethyl-4-[(5,6,7,8-
10 tetrahydro-quinoljn-S-ylamjno)-methyl]-benzenesulfonamide (97 mg, 0.24 mmol), 1-(2-
trimethylsilanyl-ethoxymethyl)-1 H-benzimidazole-2-carbaldehyde (72 mg, 0.26 mmol),
and NaBH(OAc)s (151 mg, 0.71 mmol) for 1 h at room temperature fbllowed by column
chromatography on silica gel (CH,Cl,/MeOH/NH4OH 98:1:1) gave the title compound (63
mg, 50%) as a white foam. "H NMR (300 MHz, CDCl3) & 0.00 (s, 9H), 0.77 (dd, 2H, J =
15 7.5, 7.5 Hz), 1.73-1.74 (m, 1H), 1.95-2.06 (m, 2H), 2.20-2.25 (m, 1H), 2.66-2.86 (m, 2H),
3.29-3.35 (m, 2H), 3.78 (d, 1H, J = 14.7 Hz), 3.98 (4, 1H, J = 14.7 Hz), 4.05 (dd, 1H, J =
9.3, 6.3 Hz), 4.13 (4, 2H, J = 6.0 Hz), 4.18 (brs, 2H), 5.70 (d, 1H, J = 12.0 Hz), 5.98 (d,
1H, J = 12.0 Hz), 7.06-7.10 (m, 2H), 7.13-7.18 (m, 3H), 7.31-7.36 (m, 2H), 7.43 (d, 2H, J
= 8.1 Hz), 7.52-7.66 (m, 4H), 8.42 (d, 1H, J= 4.8 Hz), 8.52 (d, 1H, J = 4.5 Hz). |

Using General Procedure E: Reaction of N-pyridin-2-ylmethyl-4-({(5,6,7,8-
tetrahydro-quinolin-8-yl)-[ 1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazol-2-
ylmethy1}-amino}-methyl)-benzenesulfonamide (63 mg, 0.09 mmol), and 6N HCl (2.5 mL)
for 3 h at 50°C followed by column chromatography on silica gel (CH.Cl,/MeOH/NH,OH

25 . 48:1:1) gave AMD9371 (38 mg, 75%) as a white powder. 'H NMR (300 MHz, CD;0D) 6
1.68-1.71 (m, 1H), 2 01-2.09 (m, 2H), 2.29 (br s, 1H), 2.73-2.89 (m, 2H), 3.68 (br s, 2H),
3.93 (br s, 1H), 4.00 (br s, 2H), 4.13-4.18 (m, 2H), 7.04-7.30 (m, 5H), 7.50-7.54 (m, 8H),

8.26 (br s, 1H), 8.60 (br s, 1H); *C NMR (75.5 MHz, CD;0D) § 22.83, 24.68, 30.57,
-34.



HO PCT/ CA01/ 01325 To sol ution of 3-Phenyl sul fanoyl - benzoic acid (380 ng,
1.36 mol) in THE (10 1nl) was added BH3.THF (1M 5.4 M, 5 4 mol)
dropwi se. After the addition, the reaction 'S mxture was allowed § Qugt s
for 3 d at roomtenperature. Methanol was added to the reactiaon and the
m xture coneenLliabed in vacuo (5 3~. This conpound was UTE&CAE‘ tglze5 next
step without further purification. Pr azation of 3-Form i

1- benzenesul f onam de: 10 Reaction of

3- Hydr ox benzenesulfonam de (crude .from previ ous step,

L 36 ol ) hA0 08 8655, LER60 kbl S2h T CROPEIG, 165, 9£t TUEAC 160861 \Z

over ni ght  gr6a18} tuB.46, 1 4ess;asmoUNds 62938 M8, ESRE mdSs3d (5101*1 A0 s d8}f'<§' ng
B: ro-

gener al : Reaction o Tet r ahy ui nol 1 n-

yl ami no) - ms(tg ?Og‘lﬁ%%pwfe}éﬁéﬁéﬁﬂr@zﬁi’b&%‘ym%@eﬁMHtiaﬁi;N)MﬁO ester (172 nu,
0.46 mmol ), 3-Fornyl-N phenyl - benzenesul fonam de (119 ng, 0.46 mmol) and -
sodi um trm&rohydride (116 ng, 0.55 mmol) in THE (4 nL) at room

t enper at ur overnight, followed by purification of the crude

mat eri al using chromatography on silica gel (2:1:97 CH30H - NH3 HzZO -
CH2Cl12,), aptzredeqd the title conpound (93 ng, 33% as a 7?0 yellow foam
Usi ng Gener g edure D: Boc _deprotection of

2-{[ ( 3- PhenyINsulf'a benzyl , 6, 7, 8-t etrahydro-qui nolin-8-yl)-am no] - net
hyl } - benzoi m d I | ¢ acid tertbutyl ester from above (93 ng,
0.15.mmol ) using an acetlg acid/ HBr solution, followed by re-precipitation
of tﬁe salt fromdiethyl ether gave ANI D9622 as a white solid. '"H NWR 25
(CD30D) S BMBI5771. %eﬁmtxohl—l) of ZMEyndJﬁZ-&Enéthyl-ﬁﬂ('B 67,2vt3!51hydr3 q&&oﬁmg_ 1H),

2 96 -'3.05 3 005 5 (s 4,38 (d, J= 16.5
4. 60 h“gnrﬁl‘ilr ?hylﬁ‘?f 03@1%%&&&“8@?%&1 '6.90 - 6. 93 (m 1H),

7 oo - 7. 10 (m-4l-~ 7.22 (dd, 1H, J= 7.6, 7.6 Hz), 7.34 (d, 1H, J= 8.1
Hz), 7.51 Mo@z{(&:ﬁd&x-zymmyl)m@ymﬁoiemidst), 7.79 - 7.83 (m 2H),
8.21 (d, 1H, J = 7.8 Hz), 8.55 1H, J = 4.8 Hz); 13C NNIIt (CD30D) S
20.80, 21. 30, 2 , 49 245 55 72, 61.29, 114.20, 121.15, 124.83, 125.61,
126.57, 126.74,, v%;\/llze 129.39, 131.49, 134.64, 137.95, 138.16,
140. 09, 146i006; 6765, 151.71; ES-MS mz 524.4 (1vl+H); Anal.

Cal cd. for (C30H29 0 S)2.0(HBr).1.2(H20): C, 50.96; H, 4.76; N, 9.90; Br,
22.69; S, 4.53.1; %Qoolgd (1§e]'ba%§’soluzlon o%(am%on?eth%%-pyndine%gos g, 9. hmﬂal)45

in anhydrous CH,Cl; (15 ml) was added 3-(Chlorosulfonyl) benzoic acid (714 mg, 3.23
mmol) under N; and the ice bath was removed after addition. Stirring was continued for 18
hours at room temperature, and the reaction mixture was diluted with 300 ml CH,Cl,, and
filtered through celite. Evaporation of the solvent and purification of the residue by flash

15 chromatography on silica gel, using 3:6:91 CH3COOH-MeOH-CH;Cl,, gave the title
compound (840 mg, 89%) as a pure white solid.

Purification of 3-Hydroxymethyl-N-pyridin-2-ylmethyl-benzenesulfonamide:

]
HO S’H \N
O" "o

20 To solution of 3-[(Pyridin-2-ylmethyl)-sulfamoyl]-benzoic acid (840 mg, 2.87
mmol) in THF (5 ml) was added BH;.THF (1M, 14.4 ml, 14.4 mmol) dropwise. After the
addition, the reaction mixture was allowed to stir for 18 h at room temperature, and 5 N

‘HCI (8 ml) was carefully added, resulting in the evolution of H,. Upon heating to 70 °C for
-35.




E~. AVPLE: 15 LO AMDO623: 3-

[ (H- Benzuni dazol - 2-yl net hyl )- (5, 6, 7, 8-t et rahydro- qui nol i n-8-yl }-am no] net hy
| }- N-benzyl - benzenesul f onam de (hydrobrom de salt) Preparation of1 5 MAR 2005
3-Benzyl sul f anoyl - benzoi ¢ acid: HOOC O IS 3-Chl orosul fonyl -benzoic acid
(300 ng, 1.980HEEYYY and benzyl amine (0.60 i, 5.49 rnnol ) " WerE"stiTred at
roomtenperature in anhydrous CH2CI 2 (10 nL) overni ght under N2. The
reaction m xture was concentrated in vacuo. Purification of the residue on

| R-120 Lo?ng,cbaa@eglgs/gﬂ Waabtdined. (edtert(B@mI)wdshddesd; aarthé Jeswfiigsodidigntwae titl e
conpoun ng, 1| as a Ite_soljid.,- 40 1 MAR 200 2599
Pr epar at i onS*$faciRd gty dfethyl Wﬂﬁmi\ﬁrgﬁ Hﬂ-]b bLRE AHEAH Pg‘ﬁgrﬁ’ adecqq%dvg 8%2’

PCT/ CA01/ 0132%ailRdS@kiisd1RNNASH, 3mBeRshydosd N0, anb exzaeia with CHC39& xg0 1. 36

mmol) in THE (10 rr21) was added BH3. THF 4 . '
Af t el)’ addi tm@;, qu]éorp@)agq Offianic extracts were d.ue(d1 M'er EfVIgSCI;T, ’ang cgncrgggal\tgd glr: g S€.

5 reduced pressure. The crude material was used without further purification in the next

reaction.

.

Preparation of 3-Formyl-N-pyridin-2-ylmethyl-benzenesulfonamide:

O w L]
H . S
O”S‘.O N

O

1o 3-Hydroxymethyl-N-pyridin-2-ylmethyl-benzenesulfonamide (crude from previous
step, 2.87 mmol) and MnO; (2.9 g, 28.7 mmol) in methanol (0.5 mL) and CH,Cl, (15 mL)
were reacted at 50 °C under N, overnight. The mixture was concentrated and purified by
chromatography on silica gel (50% ethyl acetate and CH,Cl,) to afford the title compound
(600 mg, 79% over two steps) as a white foam.

L5 Using general procedure B: Reaction of 3-Fonny1-N-pyﬁdjn-2-yhnethyl- ,
benzenesulfonamide (317 mg, 1.21 mmol), 5,6,7,8-Tetrahydro-quinolin-8-ylamine (179
mg, 1.21 mmol), acetic acid (0.2 mL) and sodium triacetoxyborohydride (513 mg, 2.4
mmol) in THF (10 mL) at room temperature under N for 40 min., followed by purification
of the crude material by chromatography on silica gel (1:1:98 CH;OH — NH; HxO -

20 CH,Cl,,), afforded the title compound (284 mg, 78%) as a white foam.

Using General Procedure: Conversion of the foam from above (30 mg, 0.073 mmol)
to the hydrobromide salt using a solution of acetic acid/HBr, followed by re-precipitation of
the salt from diethyl ether gave AMD9577 as a white solid. 'H NMR (D;0) & 1.89 — 1.96
(m, 1H), 1.96 — 2.09 (m, 1H), 2.15 — 2.25 (m, 1H), 2.36 — 2.47 (m, 1H), 2.83 — 3.02 (m,

25 2H), 4.52 (s, 2H), 4.56 (s, 2H), 4.64 — 4.68 (m, 1H), 7.47 - 7.51 (m, 1H), 7.69 (t, 2H, J =
7.8 Hz), 7.83 — 7.94 (m, 4H), 8.02 (s, 1H), 8.45 — 8.50 (m, 2H), 8.65 (d, 1H, J = 6 Hz); °C
NMR (D,0) & 17.86, 24.55, 27.11, 43.69, 48.86, 55.88, 126.33, 126.66, 128.55, 128.77,
131.27, 132.77, 135.88, 137.70, 139.03, 141.53, 143.94, 144.77, 147.69, 152.17, ES-MS

m/z 409.2 (M+H); Anal. Calcd. for (C22H24N4025)3.0(HBr)e.4(H,0)e.6(CoH00): C,
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5 mxture was allowed to stir for 3 d at roomtenperature. Methanol was
added to the reaction, and the m xture concentrated in vacrro (5 X). This
conmpound was used vl the next step without further purificati ong g
Preparati on of N-Benzyl - 3-fornyl - benzenesul f onam de 10 Reaction . MAR 2005
N- Benzyl - 3- t hyl - benzenesul f onam de (crude from previ ous step,
1.36 mml),Wl\Sﬂ%%éé(Qf40 g, 13.60 mol) in CHZCI Z (10 nl) SHCTAAEYider NZ
overni ght gave the title conpound (317 ng, 85% as a white solid. Using
general procedure B: Reaction 2-[(5,6,7,8-Tetrahydro-quinolin-8-ylam no)15
met hyl | - bend@PerTLAN &L B22:aBwa%3T:iS 448 Fonmst: t ClANKSG Hod B8EIN, (81341 BnG5.68; 37
mmol ), N Bef§zy¥4 3-fornyl - benzenesul fonan de (104 ng, 0.37 mmol) and sodium
triacet oxyborohydride (95 ng, 0.45 mmmol) in THE (4 nL) at room tenperature
under N2 overnight, followed by purification of the crude material by
chromat ogr apRuMPLES 131 ca gel (1:1:98 CH30H - NH3 HzO - CH2C12) afforded -
the title conpound (152 ny, 64% as a yellow foam 20 Using Ceneral
Procedure D: Boc deprotection of

2-{[ (3-Benz noyl - benzyl ) (5, 6, 7, 8-t etrahydro- qui nol i n-8-yl ) -am noj - et
hyl } - benzi m'j’ | - arggx icacid tertbutyl ester (102 ng, 0.16 nmol)
usi ng an acethc ii/@f‘c‘ﬁﬁ)luno , followed by reprecipitation of the salt
from di et hyl eth¥ AVDO63~as a white solid.1H NV\R (CD30D) S 1.86 -
1.89 (m 1 H, j2.19 - 2.31 (m 2H), 2.41 - 2.43 (m 1 H, 3.01 - 3.11 (m
25 2H), 3.84NA/NH H, J = 12.9 Hz), 3.90 (d, 1 H J = 12.9 Hz), 3.94 (s,
2H), 4.3 9 (d)p=t H, J =16.2 Hz), 4.59 - 4.67 (m 2H), 7.10 (b, SH, 7.27
(dd, 1H, J= 7.6 Hz), 7.41 (d, 1H, J= 7.8 Hz), 7.51 (dd, 2H, J= 3, 6.3
Hz), 7.70- 7. 74°(m 3H), 7.88 (dd, 2H, J= 6.4, 6.4 Hz), 8.30 -41 15 MAR

gg?éf,( Olilts.l?sz _.8'.781'?, b@%ﬁ@%ﬂ?%ﬂ%@ﬁﬁ%@%@: ég}ﬁg‘}%ﬁg; ?°Q’127. 55,
127. 95, 128u0Blin-B2d)-Fginolipehd)-N-pyirin-25/maBil-besszends8Horinide] 4By @Gororhi. 22,

151. 28; ESy mz 538.4 (MtH); Anal. Calcd. for

(C31H3INSOZS)2. O(HBr) ~1. 3(H2O): C, 51.51; H, 4.96; N, 9.69; Br, 22.11; S,
4.43. Found: 5 C,51.60:H 4.91:N,9.63:Br,22.07:S,4.39. E~MPLE: 16 ANI D

4005, 6, 7.0 et apEqeR i DR ARG VoL PP ety ety 17
Prep8zat i oferimidozdlesPwarbaldelrdp dk92 ims, a7 mimndiy oV Sysidie2hgnetbyrBz (5, 6dj8d e
T, 1. 46 TG ORagues VRO Snp st ATRRIE 8 SRR il hgRC (20
nor phol i ne 3¢ig49.2 mfi) ang sediumrracetoxsibrtolBmice (40Ingrg,081mBal) imBHF (f arl)2t h at
room t enpetahiftpdaNe bl N, FrSo min., followed by purification of the crude material by
chromatography on silica gel (1:1:98 CH;0H — NH; Hz'O — CH,Cly,), afforded the title
(5 compound (177 mg, 38%) as a white foam.
Using general procedure E: Reaction of N-Pyridin-2-ylmethyl-3-({(5,6,7,8-
tetrahydro-quinolin-8-y1)-[1-(2-trimethylsilanyl-ethoxymethyl)-1-N-benzimidazol-2-
ylmethyl]-amino}-methyl)-benzenesulfonamide (177 mg, 0.26 mmol), 6 N HCI solution (3

ml) at 50 °C for 3 h, followed by purification of the crude material by chromatography on
20 silica gel (2:2:98 CH;0H — NH; H,0 — CH,Cly,), afforded the title compound (104 mg,
73%) as a white foam.

Using General Procedure D: Conversion of the foam from above (104 mg, 0.19
mmol) to the hydrobromide salt using an acetic acid/HBr solution, followed by re-
precipitation of the salt from diethyl ether gave AMD9578. 'H NMR (CD;OD) & 1.91 —

25 2.01 (m, 2H), 2.22 - 2.37 (m, 2H), 2.49 — 2.53 (m, 1H), 3.00 - 3.11 (m, 2H), 3.99 (4, 1H, J

=12.9 Hz), 4.07 (d, 1H, J = 13.2 Hz), 4.46 (4, 2H, J = 4.2 Hz), 4.53 (4, 1H, J = 16.5 Hz),
-37-



| 5 compound (335 ng, 95% as a yellowoil. "H NWR (300 MHz, CDC13) S 4.67
(d, 2H, J = 6.0 Hz), 4.69 (s, 2H), 7.36 (br s, 4H), 7.43-7.44 (m 1H)
7.85-7.86 (m 1H, 8.24 (d, 1H J = 9.0 Hz), 8.52 (br s, 1H, §. d20051H
J= 3.0 Hz). ES-M5 mz 243 (MtH). Preparation of Met hanesulfonlc aC|d
4-{~(pyri di n¥-"2-car bonyl ) - am nol.- net hyl } - benzyl . ester: "?0 Usi'ng— CGener-al
Procedure G Reaction of pyridine-2-carboxylic acid

4hydr oxynet hyl - benzyl am de (200nmg, 0.83 mmol ), Et3N (144 ulL, 99 mmol )

and MsQ (%69 (L 1HOJ §16/51Hd)) 4.7Dr 480 (mi B, 34444, 08, §avie’» (THetD "t’ F%(d@éﬁpound

214 ny, S1
(%o (a ZH/‘LfalSH% %%9(36282%}%(775' %d@@%%ﬁ%@ @}%}ﬁ?gfﬁa 013"')
1H), 8.24 (G, 2ED), 8.0(s 711D, $08 (d, 8H50 =(%¢ He), 8.40((d, 18, Hz 7.88z) 8.57 (ddd, UH_,J? 9 HZ)

i ne- 2 car DI o /8 oB ¢ AR R LA G T T Ramn ek cRam

met hyg | - benzydRmode; 45:26.)50.8, 34906241, p]rlocenmeslmzmazs 08, 108.16, 128.24,

o amn S Sl SR TSP VR 5 b TR e 08 o

(214 ny, O.tsh.9mol)52f48) 355126,t IBSeMISt enger @BUBe @dHHpwednidy dtlladmm for

o, 850 acepanbRbPRTe RO 00 T rcts) o140 80 B R 3%, |

00-2. 06 (mFoudi: C243.65; &, 290{X) 10103 Br,2855; 2.38. (m 2H), 3.82-3.84 (m 1H)
3.88 (d, 1H, J = 13.2 Hz), 3.98 (d, 1H, J= 12.9 Hz), 4.65 (d, 2H, J=6.0
Hz), 7.05-7.06 (m 1 H, 7.32-7.42 (m 6H), 7.8510 (ddd, 1H, J= 7.8, 7.8,
1.8 Hz), 8.232@@@22&& J=7.8 Hz), 8.34 (br s, 1H), 8.37 {d, 1H, J= 3.3 Hz),
8.52 (d, 1H, J 3.9 Hz). 13C NWR (75.5 MHz, CDC13) S 20.05, 29.00, 29.24,
43. 68, 51. 85, 57 85, 122.19, 122.70, 126.56, 128.37 (2C, 129.01 (20,

132. 83, 137,07\ 7.23, 137.73, 140.41,.147.20, 148.46, 150.23, 157.82,
164.57. ES- 373~ MtH) . Anal . Cal cd. for C23H24NAO 0. 3HZO: C, 73.11;
H 6.56; N, 14.838. H d: H: 72.98; H |5 6.58; N, 14.63. E3~ AMPLE: 17
AMD9401: Prepar@thon™of  &yr 2 carboxylic acid

4-{[(1FLbenzin%dazol 2-G/| Ret

(5,6, 7, 8-tetrahydt o- qui nol i n- yI) am no] - met hyl } - benzyl am de. Usi ng

gener al proceor'- B: Reaction of pyridine-2-carboxylic acid

4-1(5, 6, 7, 8-t&t rahydro- qU|noI|n 8-yl am no) net hyl ] - benzyl am de (AVMDO397) (40

mg, 0.11 mn%%éybﬁnzo daz g(ﬁq%arbal %Yg‘idrﬁgtﬁyl%é%}e]traﬂm%) and

NaBH( OAc) 3

quinolin-8-yl)- atmno]-methyl} —N—phenyl-benzenesulfonam1de (hydrobromide salt)

Preparation of 3-Phenylsulfamoyl-benzoic acid:

K

HOOC oS \©

3-Chlorosulfonyl-benzoic acid (300 mg, 1.36mmol), and aniline (0.30 mL, 3.29
mmol) were stirred at room temperature in anhydrous CH,Cl; (10 mL) overnight under Na.

5

The reaction mixture was concentrated in vacuo. Purification of the residue on IR-120 ion
exchange resin column (eluted with methanol) afforded the title compound (380 mg, 100%)

20 as a white solid.
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foll owed by columm chromat ography on silica gel (CHzC12/ MeOH NH40H 198: 1:1)
gave ANI D9401 (28 ng, 52% as a white foam 1H NMR (300 MHz, CDsQD) S
1.60-1.63 (m - 43 15 MAR 2005 1H), 1.95-2.06 (m 2H), 2.20- 2,2; A%]
~1H), 2.66-2.83 (m 2H), 3.51 (d, 1H, J= 13.2 Hz), 3.58 (d, 1H, 32085 -
Hz), 3.94 ( 15.3 Hz), 4.04-4.09 (m 3H), 4.42 (br s

7.09-7. 15 (%V 25937 20 (dd, 1 H J = 7.8, 4.8 Hz), 7.20 ?Q{’Cﬁolfﬁ'!?zﬁ = 8.1
Hz), 7.28 (d, 2HJ:81Hz)741747(m2H) '7.48-7.52 (m 2H), 7.91
(ddd 1HJ—75_75 18Hz)806(d 51HJ=78Hz)855(d 1H J

4.5 Hz), &lgw@raugn ofld-Hydroxyndetlyl{Axphendi3EnpehEr manfidéyHz, CD30D) S 22. 84,
24 33, 30.62, 44 13, 51 41, 56.15, 63.13, 123. 55 124, 03, 128. 13, 128. 61,
130. 80, 137. 39, 95, 139.14, 139.51, 139.67, 148. 35,
150. 17, 151. %15 1 8 1 166 94. ES-MS m z 503 (MtH). Anal. Calcd. for.
C31H30N60 0. 8F2O C, 69.30; H 5.98; N, 15.49. Found: C,

69.63; H, 6. 14 N, 15 9 3 EXAl y~LE: 18 AN D9927: Preparatlon of
3,5-dichloro-N--{4-[ (5,6, 7, 8-tetrahydro-qui nol i n- 8-yl am no) met hyl ] -benzyl }
-i soni cot i nami deTo F!rletpmrdtﬁ Hmngolsul&moyl-benzoxc acid (380 mg, 1.36 mmol) in THF (10 '

5-di chl oro- N 4:f t aI Ly di ssol ved
sol ution of %ﬂf ééscf:ag(%l}%i?%-# %1 hs‘;i(;mgfé E@ﬂ‘%&'ﬁ?y&%@ﬁ TSP 30 ny,
2.35 $mol ) mixi@EAGE2lp%2d d_jtirafed 3Mt GHrdodn fekpetanse. aManlanoWa&c%d% tBe 23.5
mol ) and t nt._ suspensi on.was st ed.at 40C for 16 hours The
reaction ni Ee?ﬁtgoglsa\%%[sh%é%%ﬁu‘éeacg "#Bt(?%“t"é’fﬁ?edﬁ Jbuﬂysfﬁﬂlpf’wdt%?sé‘aedtlﬁm

Cel i te. ThestepwihowAsthevgmbiécationt h CHzC12/ MeCH (100: 3) and the filtrate was
concentrated under reduced ?0 pressure to afford a crude white solid (630

ng). Purifigabinl NSHLoMRL ogr a .Qn silica gel
( CHzC12/ Me O et BEOTR . red al dehyde (480 ny, 66%
asavx/nitesolid.'HNI\/R(CDCI3)S478(d 2H, J= 6.0 Hz), 6.19 (br s,

1H), 7.58 (d, 2H, J= 9.0 Hz), 7.90 (d, 2H, J= 9.0 Hz), 8.55 (s, 2H), 10.02

(o200 Y@Ln
H
CAD

10 Reaction of 3-Hydroxymethyl-N-phenyl-benzenesulfonamide (crude from previous
step, 1.36 mmol), MnO, (1.40 g, 13.60 mmol) in CH,Cl, (10 mL) at 40 °C under N,
overnight gave the title compound (293 mg, 82%) as a white solid.

Using general procedure B: Reaction of 2-[(5,6,7,8-Tetrahydro-quinolin-8-
5 ylamino)-methyl]-benzoimidazole-1-carboxylic acid zert-butyl ester (172 mg, 0.46 mmol),
3-Formyl~N-phenyl—benzcnesulfonamide (119 mg, 046 mmol) and sodium
triacetoxyborohydride (116 mg, 0.55 mmol) in THF (4 mL) at room temperature under N,
overnight, followed by purification of the crude material using chromatography on silica
gel (2:1:97 CH;0H — NH; H,0 — CH,Cl,,), afforded the title compound (93 mg, 33%) as a

20 yellow foam. .

Using General Procedure D: Boc deprotection of 2-{[(3-Phenylsulfamoyl-benzyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -benzoimidazole-1-carboxylic acid tert-
buty! ester from above (93 mg, 0.15 mmol) using an acetic acid/HBr solution, followed by
re-precipitation of the salt from diethy] ether gave AMD9622 as a white solid. 'H NMR

25 (CD;OD) 6 1.76 — 1.85 (m, 1H), 2.15 - 2.25 (m, 2H), 2.35 ~ 2.39 (m, 1H), 2.96 — 3.05 (m,
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?5 Using General Procedure B: A solution of the al dehyde from above (100
ng, 0.32 mol) and 5, 6, 7, 8-tetrahydro-quinolin-8-ylamne (56 ng, 0.38
mmol) in McOH (2 nL) were stirred at roomtenperature overni ght WM 4
ng, 0.65 nmmol) was added and the resultant m xture stirred at roo
tenperature'for--ant additional 15 mnutes. Purification of. the crude brown
foam (160 ng) by radial chromatography on.silica gel (Zmn pl ate, 100% 30

| I\E/}ACR)A\S)OO]CSOL D 187 i?)ﬂ%(&%%%f%ﬂ%%@@mﬁé%ﬁﬁ% Pt %&5?44 :)5
AN D9927 (1ad D6 o8R0 113 7800 1@ chaan) 72H(adME 3)6 B2)] 764(d,.IBBJ(-m  2H
1375 By Wb a1 2000 5576 Ry 0 > By 7 el b

7.-31-7. 36 BCARR 5 20185 udN4
20. 05, 28. 5(3517?% ?5,?@:%%’451 66, 57.82, ¢Gfzz 7 2128 m%%xw)z fzg 37,
132. 84, 135%58R, 6137, BK,201401.05, 1241882 17961,1186.574 126.34 93, 23153?9%@ 12969, 36.

ES-Ms mlz 4 f 2 1 g 4, H,
o5 . 125 B s R e g 4 B SR DIGH R e O s o

EXAMPLE: 19%\mmmlmaem foRiCagH5 140,802 O(EBI)s. 1. 2(H20) G, 50.96; 1, 476, N, 99
N-(4-{[ (1H benzoi m dazo d U|noI|n8yI) amn
o] - et hyl } - Brett (P’ =é%§ lﬁ‘i"ﬁ’é ﬁg?ﬁ?é%}tﬂ(gﬁa& dge&?%{?gF&Ergo{nQ%e salt). A
solution of 2,4- d| met hyl -ni cotinic acid (54 ng, 0.35 nmol) in SOC12 {~ 2
m., I5 eximi?eat ed to 80C for 4 hours. The condenser was renoved

and the m | ushed with NZ at 80C for ~5 mnutes and then dried in
vac:io for 10 m'nutes. The resulting syrup was dissolved in CHZCl Z (2.4
m.) and added a stirring m xture of

(4am nonet h I - c yI ) - (1H benzoi m' dazol - 2-yhnet hyl ) - (5, 6, 7, 8-t et rahydr o- qui
nol i n- 8-yl ) arn ﬁ pl ), Et3N (0.33 nL, 2.35 nmml) and a
catal ytic am)un Nof 0 _J’heldreaction mxture was stirred overnight at

room t enper at urfe. Purlb'% tion of the crude vyellow foam (240 ng) by radi al
chr omat ogr ap silica gel (2mm plate, CHzC12/ MeOH NH40H, 100:2:1)

fol |l owed by ra&di/al chronmat ography on silica gel (Inm plate,

Et OAc/ MeOH/ N 400: 3: 3) afforded the desired amde (61 ng, 33% as a
whitl% f oam

AMDY9623:  3-{[(H-Benzimidazol-2-ylmethyl)-(5 ,6,7,8-tctrahydro-quinolin-8-yl)-amjno]-
methyl}-N-benzyl-benzenesulfonamide (hydrobromide salt)

Preparation of 3-Benzylsulfamoyl-benzoic acid:

O 0
HOOC™ N 587

15 3-Chlorosulfonyl-benzoic acid (300 mg, 1.36mmol), and benzylamine (0.60 mL,
5.49 mmol) were stirred at room temperature in anhydrous CHzClz (10 mL) overnight

under N,. The reaction mixture was concentrated in vacuo. Purification of the residue on

IR-120 ion exchange resin column (elution with methanol) afforded the title compound

(395 mg, 100%) as a white solid.
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"'-5 Using CGeneral Procedure D: Conversion of the foam from above to the
hydr obrom de salt afforded AMDO960 as a white solid. "H NVWVR (D20) S
1.80-1.98 (m 1H), 2.15-2.38 (m 2H), 2.39-2.51 (m 4H), 2.56 (j, alé—a
3.02-3.05 (m 2H), 3.77 (d. 1H J = 12.6 Hz). 3.84 (d, 1 H J =@ P2M8R 305
4.04 (s, ZHXvo 2ﬁ4(d 1H J=16.5Hz), 4.63 (d, 1 H J = 16.5 Hz),

4. 74-4. 79 (lzﬁ ’8ver|ap with HOD), 6.94 (d, 2H, J= 8.1I1QZ)C,A07/0m75(d, 2H,
J 30 81Hz)747752(m2|—|) 7.57-7.61 (m ZzZH), 7.75 (d, 1H, J= 6.3
Hz),792(dd 1H, J= 7.8, 5.7 Hz), 8.3 9 (d, 1 H J=7.8 H), 8.49 (d, 1
H J =6.3 IBfQDaraRoﬂtffN-BdnszI:B-ﬂivdr&anéith berfkefbsulfordtide: 1 5 MAR 2005 WO

02/22599~~ ~ Hz); "C NMR (Dz0) S 17.56, 19.96, 20.48, 20.92, 27.85,
43.03, 50. 21, 56 20.~113. 86, 126.07, 126.66, 126.98, 127.69,
130. 52, 135 F@\/g \@ 139. 63, 140.81, 140.93, 148.21, 150.18,
150. 93, 151. 87 9. ES-M5 nfz 531.3 (MtH). Anal. Cal cd. for

C33H33N60. 3. 1HBr 1. 8H2(90 4CAH~00: C, 49.32; H, 5.23; N, 9.97; Br, 29.40. 5
Found: C, 49. 31iTdbolicd Bt Merdy Nifanyi-behsid doid BAVERE 38 QPO (10

Preparation

N-(3-{[(1H B@n\iﬁ. 3ifetBH THF (i M 6 14ytnd) 5 @5mmol) deonvese: abferadditianahé realiopl ) - ami n
o] - meg hyl } - ey lwas 2418wei Eseht}yfbr@'d?%foemggserﬁmed gﬂ;h%’" g S%Jdt '0 A
f

solution of 2,4-dinethyl-nicotinic acid e(~ 3
m., excessYakeR Ad dheapixtuse %@%ﬁedmwam@ X)Tﬁbzso:@mdan@ewas\nmmmwd and
the m xt ur est¥pgitholt MahgPuiidionZ at 80C for ~S minutes and then dried ~ in
vacuo for 10 mnutes. The resulting syrup was dissolved in CHZC12 (2.0 nml)
and added tlpa silr{; g m xture of (315
am nonet hyl=8 ¢-Hqnevlsafgrmylbenzencsolfonamideny| ) - (5, 6, 7, 8-t et r ahydr o- qui no
lin-8-yl)amne (147 nmg, 0.37 mmol), Et3N (0.26 nL, 1.85 mml) and a

catal ytic anou f P he reaction m xture was starred overni ght at
room t enperia gr i on of the crude vyellow foam by col umm

chromat ogr aphly onosti ca gel (CHZCl z/ MeOH NfiaOH, 100:1:1) followed by

radi al chro ography on sil i ca gel (Imm pI ate, EtOAc/ MeOH NH-OH, 20
200:1h: 1) afford X 4399 as,a,ligh el |l ow f oam

Usi ng Gener al P?\gaggel%r]g h &?ng%n PeARRcs Jeo 5T %‘8 8ravivas

hydr obr omi d&€pshBé naﬁdlbrMeﬁz GNGDQ,QBM(aml)bml (gHzc;’ipl(lodmL lak NWPC(LB% f
1.82-1.98 739-2.50 (m
2.53 (s, 3&0% V%&’Bﬁﬁf %Q}sl%%sf@ “f%tefo 2 9 Hz), 3.86 (dH)l H,

J =12.6 Hz), 4.15 (s, 2H) 4.46 (d, 1H, :165Hz) ?S 4.64 (d, 1H,
J=16.5 Hz}, 4.79.(m erla%L 2 9 (d, 1H J= 7.8 Hz),
7.077.12 (m 2HY® %gi%m(‘ d’f°°fii4”e %ﬁa‘éwﬂzzy (5§ 7@7T¢%Bﬂ?ﬁvm21m8-ymmW7 62 (m
2H) 157. 74) (n@thymmpnzbmﬂamgl -Hapoxyhe 93d (eﬁdautyilblstesl(-f4l7m§;0§71¥m|5|ﬁ) ni (d, 1H,
J= 7.2 H 1H. J 8.76 1H, J=5 HZ) : 13C NWR
(DZO) S 1735‘%’"%’?5 5““‘%%@”"5@048‘@& 037 rgm D%@fg aggium S@C%%ybgehmpd
11330, 12081045 38007 1 TERTUOAL) iCidndliomiatutdundfh St el 33 >
151. 79, 1@?9”%6““1%&?2?“‘}%%&%“ﬁy/%%?g?l’ Xepysilioage]| (1:1¢58| GBOH oiNHy. 46
Hy0 - CH,Cl,) afforded the title compound (152 mg, 64%) as a yellow foam.
20 Using General Procedure D: Boc deprotection of 2-{[(3-Benzylsulfamoyl-benzyl)-

(5,6,7,8-tctrahydro-quinolin-8-yl)-amino]-methyl}-benzimidazole-1-carboxylic acid fert-
butyl ester (102 mg, 0.16 mmol) using an acetic acid/HBr solution, followed by re-
precipitation of the salt from diethyl ether gave AMD9623 as a white solid.'H NMR
(CD;0D) 8 1.86 — 1.89 (m, 1H), 2.19 - 2.31 (m, 2H), 2.41 — 2.43 (m, 1H), 3.01 - 3.11 (m,
25 2H), 3.84 (d, 1H, J=12.9 Hz), 3.90 (d, 1H, J = 12.9 Hz), 3.94 (s,2H),4.39(4, 1H, J=16.2
Hz), 4.59 — 4.67 (m, 2H), 7.10 (b, 5H), 7.27 (dd, 1H, J= 7.6, 7.6 Hz), 7.41(4, 1H,J=17.8
Hz), 7.51 (dd, 2H, J = 3, 6.3 Hz), 7.70- 7.74 (m, 3H), 7.88 (44, 2H, J = 6.4, 6.4 Hz), 8.30
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1 5 MAR ~ WO 02/ 22599 PCT/ CA01/ 01325 C33H33N60. 3. 2HBr 1. 4H20O. O. SC4H~00: C,
49.41; H, 5.21; N, 9.88; Br, 30.0S. Found: C, 49.43; H 5.25; N, 9.85; Br,
29.94. 5 10 EXAMPLE: 21 AI\/D11036 Preparation of

N-(4-{[ (1H benzoi m dazol - 2-yl met hyl ) - (5, 6, 7, 8-t et r ahydr oqui nol i- n- g’fﬁ%@f’n n
o] - net hyl } --benzyt)-- 2, 4-di net hyl - | - oxy-ni cotl nam de (hydrobromde salt). 1 S
Preparation of 2,4-dinethyl-l-oxy-nicotinic acid ethyl ester: To a solution
of ethyl 2,4-dinethyl pyridine-3-carboxylate (2.0 g, 11.2 mmol) in AcCH (28
m.) was adct@,dm—lzzeﬂeiiﬁj%?% (dllﬁ) MCNMRKZIDBQ’D))SM 20080y 29411 #&TR, SOiltf ur e

was heated to 70 rs.. A second a ( 70/

11. 2 mol ) ¢S Qﬁﬁ%d“érp& t13%9‘?'n 126,16¢ 1897 e 7 5??35’% 3%; 8jgp’eact| on
m xture wag3zQs, qgﬂ@mtsb%tlemmdm 72 UsICEs] Esrmssw samdvﬂh)% A['nelsahltcdl fer SYyr up
was di ssol ved in CH/CI )_and washed with saturated 3 (2 x 2S

nL). The adGaHanﬁsO@&O 'é)%fH&)t Eel 5w bR él-%d‘lzﬁ’ 6% B, 1Hbl; |$L‘} 4%mEP“Pﬁe
conbi.ned or I td@ SHM), filtered and concentrated
under5 reduc(gg%se}g?u%léﬁ{’g%ﬁ%‘?gb){’%ﬁ‘igggl red N-oxide (2.07 g, 95%9. 'H NWR
(CDC13) Sl41(t 3H, J =7.2 Hz), 2.30 (s, 3H), 2.49 (s, 3H), 4.44 (q,
2H, J = 7.2@%]} 166- 99 (d, 1H, J= 6.6 Hz), 8.19 (d, 1H J= 6.6 Hz). To a
solution o i de fromabove (2.06 g, 10.55 mmol) in EtOH (2S nL) was
added a solution of NaCH (844 ny, 21.1 mml) in HZO (5 nL). The resultant

m xture wa red at #0C for 3 days. The solution was concentrated under
reduced pre . l SMAR 2005 Saturated NaHCO3 (10 nli) was added and
t he aqueous | &y S ex cted with CHZCIZ (2 x 100 nL). The aqueous

phase was acidified with 10% HC and concentrated in vacuo. The resultant
solid was pavibi ﬁ9|7:VPﬁb5r&ﬁdm/eﬂPyzﬁdJﬂ-iZ-Géerma-dc(dl@-[aS)d,7 8-itdtiakydeet quinelin-8-
concentr at ed. The N de acid (1.40g) was used wi thout further
purilfi cat i Jiemin) gt {}ﬁ“zy action. Using General Procedure F: A solution
of the acid from above (46 ng, 0.28 mol),
(4- am nomnetphphratienanHy)idinei2-daguxolicracitbd-by dridxymatiptibehdylantidd, 7, 8-t et r ahydr oqui
nolin-8-yl)-amne (100 ng, 0.25 mol), HOBT (37 ng, 0.28 mmol) and 4

Using General Procedure F: Reaction of (4-aminomethyl-phenyl)-methanol (200

mg, 1.46 mmol, 1-hydroxybenzotriazole (218 mg, 1.61 mmol), 4-methyl morpholine (241
uL, 2.19 mmol), and EDCI (309 mg, 1.61 mmol) for 2 h at room temperature gave the title

15 compound (335 mg, 95%) as a yellow oil. "H NMR (300 MHz, CDCl3) § 4.67 (4, 2H, J =
6.0 Hz), 4.69 (s, 2H), 7.36 (br s, 4H), 7.43-7.44 (m, 1H), 7.85-7.86 (m, 1H), 8.24 (d, 1H, J
=9.0 Hz), 8.52 (br s, 1H), 8.52 (d, 1H, J = 3.0 Hz). ES-MS m/z 243 (M+H).

Preparation of Methanesulfonic acid 4-{[(pyridine-2-carbonyl)-amino]-methyl}-benzyl.

ester:

20 Using General Procedure G: Reaction of pyridine-2-carboxylic acid 4-
hydroxymethyl-benzylamide (200mg, 0.83 mmol), EtsN (144 uL, 0.99 mmol), and MsCl
(71 ulL, 0.91 mmol) for 10 minutes at 0°C gave the title compound (214 mg, 81%) as a
white solid. "H NMR (300 MHz, CDCls) & 2.92 (s, 3H), 4.69 (d, 2H, J = 3.3 Hz), 5.23 (s,
2H), 7.41-7.47 (m, 5H), 7.85-7.87 (m, 1H), 8.24 (d, 1H, J = 7.8 Hz), 8.50 (br s, 1H), 8.54
25 (& 1H, J=3.9 Hz).
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LO net hyl norpholine (40 L, 0.38 mvol) in DVF (0.8 nL) was flushed with NZ.
EDCI (53 ng, 0.28 mmol) was added and the m xture was stirred,at r.oaom
tenperature overnight. Purification of the yell ow syrup (140 ?73)“&%/ di al
chromat ography on silica gel (EtQAc/ MeOPUNHAOH, 100:4:1) afforded the
desired am %@é%{rg 559 as a yellow foam 1|5 Using CGeneral Procedure D:
Conversion 0 T oami from above to the hydrobrom de s&CT/CAPIYBLed
AMD11036 as a pale yellow solid. "HNW (DZO S 1.80. 1.98 (m 1H),
2.13-2.28 (m SH), 2.34 (s, 3H, 2.36-2.48 (m 1H), 2.97-3.07 (m 2H), 3.72
(d, 1 H, J Brengrateniof P@idde-2-carbdieybit, _abid: 4058, 1t fetralydblgdifolindHlamthoft3 (d, 1
H J=1 xr AT ifod, 1H J=16.8 Hz), 4.72-4.79 (m 1H overTap with
HCD),691 ), 7.14 zO . (d, 2H, J= 8.1Hz), 7.39-7.46 (m

LSS W] pﬁgs%s&%*%e%o i dyind s Blomelidesciingie (ago0) S

14.97, 18.58g, P00 48moOvif meﬂﬁmﬂﬁl,fondo? 284, 4-BQpyailineHcaBonyf 154,

130, 74, 143" TR me §67 domoil g T a0 K mppifire T o%«%eéé?com_éiwém
547. 4 ( M+H)chrotmsédgrapBa londkilidaogel (H3ZHBONATR, (B @BiRr13. g&‘r&zm\@)ﬁﬁéﬂ‘ﬁ\l

25 4. 30 01 ¥R IRINERIAIsdPRen Lhol Potah elpideen, s . s .

AVD11037: Brlépmca(m dm)pz 75-2.83 (m, 2H), 3.82-3.84 (m, lH), 3 88 (d, 1H, J = 13.2 Hz)

N-( 3- 1 N - | |

0] oot hyl 1 B AR, 83 9 PL GG Lt iy %55%%%%8%&% A o

US|6nl@ Genen(ddd, H‘Im‘,E(fVLEGBFl 8Az,08.28 (do nHQSf =2, 84H#h| mslkuls KRR 7N C P plc acid

4 ,

EB amrrgorre?ﬁﬁ{zﬂﬁéﬂi)uf HE BB MRSt (75.5, MEgt GPCh) $206057 28084 2%y dr o- qui

.nol i n- 8- yW}.6851085, (5338, 1mp,19012570M@k X6, fi@%? g@? 19, o&zﬁf ﬂg‘ég) 4 10
Wwas

met hyl nmor p

EDCl (53 Rﬁjf 5%%5%%&%0)41,\,\3157 ZQdH‘E%ﬂ“ﬁarléO %fhé ﬁﬁ%’t Wéhﬁ%—%s iz 13 (.M+H)oom

terrperaturgngloca@dd@ I fit f
col unm chrgmat 0 hﬁy/ggr}]h‘gﬁlbl c%ﬂg%jl G %Cﬁgfxgcﬁf/ m—%ﬁd&i(f)?%zggg%lol | oned
by dadi al EAP raphy on silica gel (1 mm plate, CHzC12/ MeOH 1" TH40H,
100: 5: 1) afforded the desired amde (81 ng, 59% as a 15 white foam Using
General Pr ”§3§H D Conversion of the foam from above to the hydrobrom de
salt affor 5511037 as a white solid. 1H NWMR (DzO) S 1.80-1.98 (m
1H), 2.13-2.35 (m 8H), 2.36-2.51 (m 1H), 2.99-3.07 (m 2H), 3.77 (d, 1H,
J =12.6 A 84(d,o 1H, J— 12.9 Hz), 4.12 (s, 2H), 4.45 (d, 1H, J=16.5
Hz) , 463m % , 70479(m 1H, overlap with HOD), 6.77 (d,
1H, J=7.S Hz 5- m 7.16 (d, 1H, J= 7.8 Hz), 7.36 (d, 1H,
J= 6.9 Hz), 47 7.51 (m 2H) 7 56- 7. b0 (m 2H), 7.91 (dd, 1H, J = 8.1,
6.0 Hz), 8 HYB N(d 1H, J= 6.9 Hz), 8.39 (d, 1H J= 7.8 Hz), 8.74 (d, 1H, J=
4.5 Hz); 1 NVR (D20) S 14.87, 18.35, 20.48, 20.87, 27.85, 43.25, 50.13,
56. 80, 62.9577113.87, 126.10, 126.72, 126.80, 127.21, 129.29, 129.48,
129.57, 130.54, 135.38, 136.97, 137.53,

AMD9401: Preparation of Pyridine-2-carboxylic acid 4-{[(1H-benzimidazol-2-ylmethyl)-

20 (5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide.

Using general procedure B: :
Reaction of pyridine-2-carboxylic acid 4-[(5,6,7,8-tetrahydro-quinolin-8-ylamino)-
methyl]-benzylamide (AMD9397) (40 mg, 0.11 mmol), 1H-benzoimidazole-2-
25 carbaldehyde (16 mg, 0.11 mmol), and NaBH(OAc); (68 mg, 0.32 mmol) for 2 h at 60°C
followed by column chromatography on silica gel (CH,Cl,/MeOH/NH,OH 198:1:1) gave
AMD9401 (28 mg, 52%) as a white foam. 'H NMR (300 MHz, CD;0D) § 1.60-1.63 (m,
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?5 139.61, 139.67, 140.94, 142.35, 146.65, 148.24, 150.88, 151.78, 167.58.
ES-M5 mlz 547.4 (Mtl~. Anal. Calcd. for C33H34N602. 2. 9HBr 2. 2HZ0~0. 2CgH 0O
C, 48.57; H 5.22; N, 10.06; Br, 27.73. Found: C, 48.65; H, 5.14% MAR|, 2005
10.26; Br, 27.60. EXAMPLE: 23 -49 1 5 MAR 2005 AMD11084: Preparation of
4, 6-di et hyVL RYtJ.p9 di ne-5-carboxylic acid Lo ainvavaves

3- {[(1Hben20| m dazol - 2-yl met hyl ) - (5, 6, 7, 8-tetrahydro- qui nol i n-8-yl ) -am noj -
nmet hyl } benzyl am de. Preparation of 4, 6- di met hyl - pyri m di ne- 5-car boxylic

d et hyl t A | ut f et t |
ot o3 ﬁ%s?éé»zglé (as3B) 2052 (o DR 25 B s oo P38, Nt
hddi £ on ves e 1R fgq?ﬁjeﬁi")(c?géﬁm e O ey oo o iored At
room temerb@%?g?{%{4f§ Tk, 1He Afsdt: %hé%g%’ll@g eﬂ;?gﬁh%égé& 2Eﬁll’t s
washed wit iy F—h%f 703- 7&7391 Ay, 74@7251 ((ISQHW)W@& adyled 7159 750E8 fiz), usrom(e, and

the 10 mixture filtere

he salts washe The
conbisned fiIH, Wt @8k, 8. %chﬂst-faf‘é(ﬁ%)og 6%(% lgot'ur‘i‘e;hé Wé an ice
bath, wash & I hg.e¢l
(NgSO4) F‘?‘?%@Es d‘d %%%Bc’gg’gz'at e? a%%QerSG;Eg%gglgg @ﬁp?eégﬁﬁ: 1?%?%@[%' | ow
slurry. CHZl@l)zo( 1mB9n1138 9% 5139449 013N, M&B%rléoﬂﬁabﬁd”fol hS&he 158.31.dge

over ni ght a e th
ol d 18 e SRS i oL VBT AR Gl eSO o B e &
afford a yedd 3o, 5.98&iN] 16296Fougd: T, I8a163VIASS. L#SNdlSVilQ hout further purification
in the next reaction. A solution of the ethyl ester from above (3.19 g,
17.13 mmol ), sodiumethoxide (21 w%solution in EtOH, 6.4 nm., 17.14 mmol)
and Por mamEXAMPEEet®te (1.78 g, 17.09 mmol) in EtOH (30 nl) was heated to
reflux for 4 hours. The m xture was cooled to room 20 tenperature, filtered
and the filtrate concentrated under reduced pressure CH2C12 (200 nl) and

H20 (15 nmL) were added, the phases were se arate ﬁfthe eous ?yer was
extract ed \MLMK)WO Preparations of 35y dichipre 1\5‘6 Relef- E?P%y EAERR dried

(MS™), fj ﬁl@&z?l{}]%o%%ﬁ@ﬂuﬁét ed under reduced pressure. Pur| fication of

t he crude orang umm chr omat ogr aphy on silica gel
(Hexanes/ Et OAC 6 1) aff%ded 1 .25.p r| mdl ne (2. 23g, 30% over 2

steps) as roRaratis <P} gsopicpynamnde: 3, - 5 - 2Hz) 2.55
(s, 6H), 4.44 ( oH J= 7

2 Hz i t
4, 6-\di met hy! - pyriont deaially. é‘é%‘@éy?q‘ﬁmac ﬁ%f%%}#”@&'@rhy 2 Iotg‘yﬁiz?zﬁ) nmol )
in Et OH (2Qsdiidotitanida ¢aetna £ kitofn THNa D hﬁ%hmem(ﬁnﬂﬁma}s atidedH20 (10

MnO; (2.43 g, 23.5 mmol) and the resultant suspension was stirred at 40°C for 16 hours.

he de5|reo

The reaction mixture was cooled to room temperature and filtered through Celite. The cake
‘ was washed with CH,Cl,/MeOH (100:3) and the filtrate was concentrated under reduced
30 pressure to afford a crude white solid (630 mg). Purification by column chromatography
on silica gel (CH,Cly/MeOH/NH,OH, 100:1:1) afforded the desired aldehyde (480 meg,
66%) as a white solid. "H NMR (CDCls) 5 4.78 (4, 2H, J = 6.0 Hz), 6.19 (br s, 1H), 7.58

(d, 2H, J=9.0 Hz), 7.90 (d, 2H, J = 9.0 Hz), 8.55 (s, 2H), 10.02 (s, 1H).

15 Using General Procedure B: A solution of the aldehyde from above (100 mg, 0.32
mmol) and 5,6,7,8-tetrahydro-quinolin-8-ylamine (56 mg, 0.38 mmol) in MeOH (2 mL)
were stirred at room temperature overnight. NaBH, (24 mg, 0.65 mmol) was added and the
resultant mixture stirred at room temperature for an additional 15 minutes. Purification of
the crude brown foam (160 mg) by radial chromatography on silica gel (2mm plate, 100%

30 FtOAc) followed by radial chromatography on silica gel (Ilmm plate,
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30 nL) and the m xture was stirred at 40C for 2 hours. The m xture was
concentrated under reduced pressure, H20 (5 nL) was added and the m'xture
cooled to OCin an ice bath. -50 15 MAR 2005 WO 02/22599 PCT/ GA)Ma ;bﬁ
Concentrated HO (1.3 nL) was added dropwi se with continual stirring.
resulting reci |tate was filtered, washed with ice water (2 x 3 nL) and
air dried \Aﬁet’ﬁ'"édﬁl on for 20 mnutes to afford a white §81GA8V(18B0 nm)
whi ch was used without further purification in the next reaction. 5 Using
General Procedure F: A solution of 4,6-dinethyl-pyrimdine-5-carboxylic
acid from d6d:yd/ Mg D@ﬁ&}i&ﬁ,awomcaﬁonbdmwﬂdm np fO%L 2t 4 white foam. |

(PgT{';llmJ ﬁg(r)r{at hyT - enzé %Tpfllll-f-ggﬁlzgﬁﬁlldg&z% 8 gny%%% ﬁ§/‘|2)90((%1 éH% B3L81 Qﬂvydr oqui
20| It E I8rr¥)|r S e IHDJFFQ.B AL, i 6]%77 (\I/\ﬁla(s&ﬁlemggjhzgdﬁw th N2.
E% |>lo (5?%17 9@”%@ 3(%&%8%%?%88{%&9%83 {fel2Cla} 12006, 28.89,00m

t enpar at ur ezmemmglsl 66, 59@2! faocat lmwizﬁévelmpﬁiﬁﬁf 1%&3’93& 315958% by

col um chr gr on silica {CH2cl2/ Vel

f ol | owed bﬁqgég’l %p]é%rléﬁa%:obsﬂaﬁdhaﬁ%% siBSTME 7ye14412 %Hbl Amel. Caled. for
CHzZCl1zML

foam _1H N (B %”% 10 GO S N ot 0, 338 AN, (o

11, 2.37 M 1248 GH)59. 69- 2. 91 (m 2H) 3.73 (s, 2H), 3.80 (d, 1H, J= 16.5
Hz), 4.00 (d, 1H, J= 16.5 Hz), 4.07-4.13 (m 1H), 4.69 (d, 2H J= 5.7 Hz),
6.53 (t, 1H._ J= 5.7 Hz), 6.96-7.10 (m 3H), 7.16-7.22 (m 2H), 7.29-7.31
(m 2H), 7E m 3H), 8.64 (d, 1H J = 3.6 Hz), 8.81 (s, 1H); 13C
NVR (CDCL3) S 21.71, 22.28. 24.38, 29.55, 44.29, 49.22, 55 11, 61.90,
111.d2, 118.82, 121 68, 122.78, 127.32, 128.67, 129.09, 129.24, 130.48,

135. 22, 132@ §37 83, 140.30, 147.22, 156.42, 157.60, 157.91, 163.43,
166. 96. ESAMDND: 5 Frengratign 19t N-(Ant(1H-Renrqinpidapeir-impihgB1(.6,76-aiciy dioz:  C,

68.80; H, i&uﬁ@hn -8 I)Jaznlx;b?-méﬁﬁlﬂ‘gcnzﬁ)-ZQM%yll'&cotﬁatgx%e ardbforitide st AMPLE: 24

25 ANI D979 Preparation
N (4-{[ (1H benzi m dazol - 2- yI met hyl ) - (5, 6, 7, 8-tetrahydroqui nolin-8-yl)-am no

I-methyl} -benzylsymioPorh ARE%hyIEAAARUER 52Tng, 0.35 mmol) in SOCK (~ 2 mL,

{5 | excess) was heated to 80°C for 4 hours. The condenser was removed and the mixture was
flushed with N; at 80°C for ~5 minutes and then dried in vacwo for 10 minutes. The
resulting syrup was dissolved in CH,Cl, (2.4 mL) and added to a stirring mixture of “-
aminomethyl-benzyl)-( 1 H-benzoimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amine (187 mg, 0.47 mmol), EtsN (0.33 mL, 2.35 mmol) and a catalytic amount of DMARP.

20 The reaction mixture was stirred overnight at room temperature. Purification of the crude
yellow foam (240 mg) by radial chromatography on silica gel (2mm plate,
CH,Cl/MeOH/NH,OH, 100:2:1) followed by radial chromatography on silica gel (1mm
plate, EtOAc/MeOH/NH4OH, 400:3:3) afforded the desired amide (61 mg, 33%) as a white
foam,

5 Using General Procedure D: Conversion of the foam from above to the
hydrobromide salt afforded AMD9960 as a white solid. 'H NMR (D,0) & 1.80-1.98 (m,
1H), 2.15-2.38 (m, 2H), 2.39-2.51 (m, 4H), 2.56 (s, 3H), 3.02-3.05 (m, 2H), 3.77 (d, 1H, J
=12.6 Hz), 3.84 (4, 1H, J=12.6 Hz), 4.04 (s, 2H), 4.44 (d, 1H, J = 16.5 Hz), 4.63 (d, 1H, J
=16.5 Hz), 4.74-4.79 (m, 1H, overlap with HOD), 6.94 (d, 2H, J = 8.1 Hz), 7.17 (d, 2H, J

30 = 8.1 Hz), 7.47-7.52 (m, 2H), 7.57-7.61 (m, 2H), 7.75 (d, 1H, J= 6.3 Hz), 7.92 (dd, 1H, J =
7.8, 5.7 Hz), 8.39 (4, 1H, J = 7.8 Hz), 8.49 (d, 1H, J = 6.3 Hz), 8.76 (d4, 1H, J= 5.7, 0.9
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Usi ng the EDCI coupling general procedure F: Reaction of

(4-am nonet hyl benzyl ) - 1H benzi m dazol - 2-yl met hyl ) - (5, 6, 7, 8- tetrahédro |no
lin-8-yl)-amne (120 ng, 0.30 nmol), 2, 6- dlnethylben20|c acid (

mol ), 1-hydroxybenzotriazole (45 5 ng, 0.33 mmol), 4-nethyl nnrphollne (49
uL, 0.45 ny@bgw28wd EDCI (63 ng, 0.33 nmmol) far 4 h at poowAabIpsr at ur e
fol |l owed by col um chronat ography on silica gel (BtQAc/ MeOH NH~CH 199:1:1)
gave t he desired product (120 ng, 77% as a white foam Using the HBr salt

format T on. Seferpl NBROGSIY! € 1Pse CRVELRIENI60  Hesd 03s! s0m1, Shon e, ¢ he

hydr obr omi sal't 2 as"a white p
D20) S 1. 9011139412(6m7 116)66, 224.98,( £27.66H) 30.32, 135 29, 2165(% 1382, 139.43, 1(419r818 2H),

3.00-3.05 (1%9234’823 %1%;0'15 K] r}?- 1%@"‘?166%97%8( S(:WSSIJ{'&%'*ﬁ) M hal,

4.01-4.07 ( = 16.8 Hz),
4.72-4.75 (QRcdlHr.CoAL9%00. 1HBH1. 81{27@-0464IHZQ~,C7490922HL4 2N, 8197; B.29307. 28

(m 3H), 7. 52(%dd 1H J= 5.7 ? 7.91-7.96 (m 1H), 8.40 (d, 1H, J=
7.8 Biz). 8.FpEnq&: 49pl 5223 M 99 g”i%‘@gls 20.94, 27.55, 42.75, 50. 20,
56. 63, 63.17, 113.7 134.60, 135.61, 136.34, 137.74, 139.63, 140.9 nt/z 530

(M+H) . Anal ;@E E %;C34H35NSOO 1 N, 9.54; Br, 22.86;, Found: C, 56.47; H,
5.62; N, ?0 MR (75.5 Mz, DZO S 18. 68 (20, 20.47, ~, 126.11,

126. 48, 127.87, 129.83, 130.45, 148.25, 150.83, 151.89, 173.13. ES-MS
4H100. 1. SHZ0. 2. I HBr: C, 56. 29 H 5.64; 9.52; Br, 22.68. AVDO842:

N (4- {((1H§€[@ég§?‘ Pdhradad | B A1 {(fofdirfalAl Q%Sn%(ﬁﬁﬁ £, A8landary! ) ami no

] - met hyl } oro-1i nlcotlnan1de coupling
general prope@ding yﬂ-) mﬁﬁ@]ahetbyl} Sbnyl)-Zsrlinrethybnteptimgnide (hydrobromide salt).

benz | ) - 1H- benzi m dazol - 2-yl met hyl ) - (5, 6, 7, 8-t etrahydro-qui nolin-8-yl)-amn
e (1 5 nmg, 0.26 mmol), 3, 5- di chl or oi soni coti ni ¢ acid (50 ng, 0.26 mmol),

1- hydr oxybenzot i @nelog of 3-dimbthyl-nicotinic acid (56 mg, 0.37 mmol) in SOCl; (~ 3 mL,

excess) was heated to 80°C for 4 hours. The condenser was removed and the mixture was
flushed with N, at 80°C for ~5 minutes and then dried in vacuo for 10 minutes. The
resulting syrup was dissolved in CH,Cl, (2.0 mL) and added to a stirring mixture of (3-
L5 aminomethyl-benzyl)-( 1H-benzoimidazol-2-ylmethy1)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amine (147 mg, 0.37 mmol), EtsN (0.26 mL, 1.85 mmol) and a catalytic amount of DMAP.
The reaction mixture was stirred overnight at room temperature. Purification of the crude
yellow foam by column chromatography on silica gel (CH,Cl,/MeOH/NH,4OH, 100:1:1)
followed by radial chromatography on silica gel (lmm plate, EtOAc/MeOH/NH4OH,
20 200:1:1) afforded the desired amide (85 mg, 43%) as a light yellow foam.
Using General Procedure D: Conversion of the foam from above to the
hydrobromide salt afforded AMID9961 as a beige solid. 'H NMR (D,0) & 1.82-1.98 (m,
1H), 2.15-2.33 (m, 2H), 2.38 (s, 3H), 2.39-2.50 (m, 1H), 2.53 (s, 3H), 3.01-3.08 (m, 2H),
3.79 (d, 1H, J=12.9 Hz), 3.86 (d, 1H, J= 12.6 Hz), 4.15 (s, 2H), 4.46 (d, 1H, J=16.5 Hz),
25 4.64 (d, 1H, J=16.5 Hz), 4.79 (m, 1H, overlap with HOD), 6.79 (d, 1H, J=7.8 Hz), 7.07-
7.12 (m, 2H), 7.18 (4, 1H, J = 7.8 Hz), 7.47-7.53 (m, 2H), 7.57-7.62 (m, 2H), 7.74 (4, 1H,J
= 6.0 Hz), 7.92 (dd, 1H, J=7.8, 5.7 Hz), 8.40 (d, 1H, J= 7.2 Hz), 8.48 (d, 1H, /= 6.0 Hz),
8.76 (dd, 1H, J=5.7, 1.2 Hz); BC NMR (D,0) & 17.52, 19.92, 20.49, 20.89, 27.87, 43.36,
50.14, 56.84, 62.98, 113.90, 126.10, 126.72, 127.01, 127.21, 129.39, 129.52, 129.64,
30 130.57, 135.27, 137.03, 137.43, 139.64, 140.78, 140.95, 148.24, 150.17, 150.88, 151.79,

157.50,  166.29. ES-MS m/z 5313 (M+H). Anal.  Caled. for
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15 MAR 2005 WD 02/ 2299 PCT/ CA01/01325 ng, 0.26 mmol ), 4-net

hyl nor pholine

(100 uL, 0.89 mml), and EDCI (51 ng, 0.26 mmol) for 2 d at room

tenperature foll owed by col um chromatography on silica gel
NHA0OH - CH2Cl 2) gave AMDO842 (42 ny, 28% as a white foam

R )

S1.68 - 1.74 (m 1H), 1.94 - 2.05 (m 2H), 2.16 - 2.25 (m 1H), 2.69 -
2.75 5 (m WQ022981 - 2.88 (m 1H), 3.70 (s, 2H), 3.78 PCHB3uims 1H),
4.03 - 4.09 (m 2H), 5.54 (rid, 2H, J = 4.5, 4.5 Hz), 7.02 - 7.12 (m 3H),
7.17 - 7.21 (m 3H), 7.34 (d, 2H, J = 8.1 Hz), 7.44 (d, 2H, J= 7.5 Hz),

7.50 (d, 1H,

13C NWR (CDCL 9, "44.13," 48.78,

3) S 21. 76, )
118. 84, 121.48-2'?3§11:25250E9-5223?729;94128. 61, 129.43, 133.96, 135.16, 136.24,

137.72, 139.41, !'0 142.90, 144.35, 147.31, 147.72, 156.49,

3&133ﬁ6083.hﬁigr.1%@%9.5(%@@):@49%@1&, 568 (9?193%1 'ﬁg'gfml)sg 1.1_78%‘;‘19‘sz) ;

11. 30,
157. 64, 162. 39;

ES-Ms mz 571.6 (Mt~ Anal. Calcd. For (C31H28N6C120}0.5(CH2C z)0. 5( HZO):

C, 60.73; H 4.85 N 13.49; d, 17.07. Found C, 60.60; H,
d, 14.46. EXAWPLE: 26 15 AMD11034: Preparation of

4.96; N, 13.13;

N- (3, 5-di chl oroi soni coti nam de) N -(1H benzi m dazol -2yl nethyl)-1V -(,S)-5,
6, 7, 8-tetrahydro-quino |lin-8-yl-1,4-benzenedi net hanam .ne (hydrochloride
salt). Preparation of 3.5-dichloro-N(4-fornyl-benzyl)-isonicotinamde: To

a stirred, cooled (0 C) solution of 4-cyanobenzal dehyde (3.
n~rnol) in 2?0 anhydrous THE (150 nL) was added LAH (6.0 g,

47 g, 26.5
160 nmmol )

porlionw se. The slurry was stirred under N2 at 60 C for 24 h. After
cooling to roomtenperatwe the reaction was slowy quenched with distilled

water (6 nlL), then 15% (w'v) NaOH (6 nL) followed by nore

distill ed water

(18 ). Thexmwveiwmre was stirred for 20 min, diluted with diethyl ether
(200 nmL) and the white fluffy precipitate was renoved by filtration. The
filtrate was ?5 dried (MgSO4) and concentrated in vacuo. The resultant

am no al cohol (2.78 g) was used wthout further purification in the next
reaction. To a solution of the am ne fromabove (1.75 g, 12.8 mml) in DW
(13 nl) wasAMEddess: 3Pipathiddl of QV-$OHfi(FPbr2binidezoF2-§2nddy (S5, 6H08-RrhiyRto-

1-ethyl -3-(3-di.met hyl amjno ;0 _propyl)carbodiim de hydrochloride (4.03 g,
21.0 mol ), TEAPEX '%MB@Y&%H@'%%@&%&%X“@W Abygisobromide

salt).

) Preparation of 2,4-dimethyl-1-oxy-nicotinic acid ethyl ester:

To a solution of ethyl 2,4—dimetby1pyridine-3-carbc;xylate (2.0 g, 11.2 mmol) in
AcOH (28 mL) was added H,0, (34-37%, 1.1 mL, 11.2 mmol) and the resultant mixture
was heated to 70 °C for 3 hours. A second aliquot of H;O; (34-37%, 1.1 mL, 11.2 mmol)
was added and the mixture heated at 70 °C overnight. The reaction mixture was

20 concentrated under reduced pressure and the resulting syrup was dissolved in CH,Cl; (150
mL) and washed with saturated NaHCO3 (2 x 25 mL). The aqueous layer was extracted
with CH;Cl; (2 x 100 mL) and the combined organic extracts were dried (MgSO4), filtered
and concentrated under reduced pressure to afford the desired N-oxide (2.07 g, 95%). 'H
NMR (CDCL3) & 1.41 (t, 3H, J = 7.2 Hz), 2.30 (s, 3H), 2.49 (s, 3H), 4.44 (q, 2H, J= 7.2

25 Hz), 6.99 (d, 1H, J= 6.6 Hz), 8.19 (d, 1H, J = 6.6 Hz).

To a solution of the N-oxide from above (2.06 ‘g, 10.55 mmol) in EtOH (25 mL)
was added a solution of NaOH (844 mg, 21.1 mmol) in H0 (5 mL). The resultant mixture

was stirred at 40°C for 3 days. The solution was concentrated under reduced pressure.
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21.0 mmol ), 4-nmethyl norpholine (7.9 nL, 71.8 mmol ). The reaction m xture
was stirred at 50 C, under Nx, for 65 h, then concentrated in vacuo. The
resi due was partitioned between chloroform (100 nL) and sat ur al SdMARZMS
solution (100 nL). The aqueous | ayer was extracted with chloroforn1(2 X
100 nm.) andr the«eonrbi ned organic extracts were dried 5 (MySO4);-

concentrated in vacuo. The resultant crude orange oil (6.84 Q) mas purlfled
by flash chromat ography on a silica gel colum (5 cmid., 140 g silica gel,

el uted wi thgaifated NaHAG QIVOQEZ)CJVQS) addld &id @k Qq&etﬁs ﬁ?&' \K/&dexﬁ‘h&&h@ith ch.83 9.
30% over two stegs The al cohol from above : .3 mmol ) was taken up

in 10% M OH( ).| Dhe BIyeons)phaserwastagidifisd MQ&SzH(%smgl gpneagatadd) Yacuand
refluxed Ung‘ﬁ £ Roub sofd masTBmﬁyrcﬂééoM@& if OBHECl, /Md éixf §i169), Afidded and

concentrated I n vacuo to giv pure title conpoun 1.207¢g 91% . 1H
NNR ( CDC13) cahcentiaged( dl:heZﬂoxma a@d Il Hﬁg) wg, gl w,hcmt furthey pm‘rﬁo:a@or(m the nr:xtJ = 8.3

g 90 (;% H J= 8.3 Hz), 8.56 (s, 2H), 10.03 (s, 1H). I5 Using Ceneral
Procedure B: *Dichloro-N-(4-fornyl -benzyl)-isonicotinan~ide from above
(.28 g, 4.1 nnDI) was reacted with

S- (5, 6, 7, 8- tet d | i | . d

Na(BH( OAC) 3 (g E?%nr@?%l%ﬁ%lurﬁﬁyd%cﬁe?‘ Bnﬁﬁﬁsnag“?&@%’iwe (Jlé%afggf 0.28

chr orrgt ggr ?ﬁhm)( 5¢c mLﬁhxn&ﬁetgylajemla)a(1@911l>mahﬁdaea-w1tﬂlaﬂg%(ﬁm,thS /3 -
rovi de e amn S el |0 sol i 0 /
'FI)'O a sol uti $H2 Ste"ﬁlg‘ Zlqabr ﬁage%{“fkh%ég?S Y Wl 9%&‘“&8 t% file
(40 rd-) anﬂxempinibrqsﬂoaﬁérﬁ(ol& 038 WD) 3¢ RER (bsﬁﬂz wnh@temwxmmzn@ﬂdx (5%, 5.8

nmol ), 1-boc-2chl orone en2|n1dazole (1.35 g, 0 mmol ), and pot.assi um

i odi de (66 g, 088 Amnqﬂrmay addefand g ppgture,yas %lﬁeﬁraédothmpeaﬁnwszﬁbtsphere
at 60 C f or pirfrichtior® 8P 1tRE YeBow OSMp {(F4BP RpH ity ?ad?a'i‘dch%iﬁ‘&@%?ﬁﬂhgt&ﬂsilﬁav guo.

The residue was partitioned between 75ﬁ%§chloronethane brine
(100 ni). THHOA QHg a09:4:1) afferdedrthe depiresldamidryBome, Sééhéa‘emypléqved to a
brown oil (g mﬁ g) and purified by flash chromat ography (5 cm id, 100 g
silica gel, uted with CHZC12 to renove unreacted chloride then 5%
McOHISCHZCL2 to rising@engus Proseldqm Bd [ennyersion gpﬁethphé”omr droghesibpea] to the

ami nb. 1 om SAsBRiRge B o] AMELIRMGL S by Soke, %l%iﬁ@ce?f@gﬁ.d

(10 ) anu98rmh 1§82, 128 2B (io BE) A T4 (SLAFH, 2. B@2§&(m; S0, TR ol 260, AT ni n

Th | ut 1 t f |

min, then (B MR P RIS e A S RAT DEIPAR b 0 B s e

dr opped i nt@, tH.ethis.8 éiZhe!r72(-$®®(mi_1)H,wverﬂap\mgoH6% 6.915(, 211» 5= KMFHZ)UDB" WO

02/ 24039 PO SI0IL RAFES #3706 1. 3119 Suondl Lank ,E'léb'f d4, Y&Ss 23@ i | ter ed

through a gl ass fi unnel e filt S was |ethyl
ether (100 %29 (daiH, dri &9 Hz) &3 &k dt/ sv&h Had, 4 Cd,les J&55.h Hzdso @NMR

S o9 36 (BROLR 1o Tk sy, 5€ad by B7HY: 200, Bt BRRY, .06 Tl de Sl 10D,
4.10 (s, 2H26.63, 126/®, 1217.64,H,3056] 635353-1235.82. 16028,(1139163 13%:14.130.62,) 14340668- 4. 78
b ) e gy 1aE B, 130,00, 351 3, ral: M 5 5gne el Tl il e 2 (T
Hz) ,258. 58 (@mHmOzoﬁoﬂBn(zdLHztdﬂo 3@7H0:/C,HB)36; A3C2MNR A 4976}, 28.22280utd; C20. 87,
27.83, 42.74. 50.26, 56.61, 63.18, 113.85 (2 carbons), 126.02, 126.60 (2

carbons), 48748, 341 hOR% By, 28489 12, 130.35 (2 car bons) 130. 64, 135. 74,
137. 15, 139. 60,

30
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10 140.86, 147.79 (2 carbons), 148.12, 150.98, 151.91. ES-M5s nmz 571 (M+H).
Anal . Calcd. for C3~H28N6C1z0.2. OHCL.1.8Hz0: C, 55.01; H, 5.00; N, 12.42;
a, 20.95. Found: C, 55.11; H 4.90; N, 12.36; O, 20.36. The egapip ofgric
purity of AN DI 1034 was determ ned to be 100% by Chl ral HPLC using the

fol l owing conditions: Instrument: Hew ett Packazd 1100 HPLC (WAD2); 15

Col urm: Chi P4 B2R5AD, 0.46 cm x 25 cm Mobil e Phases: A: PEO/CAD1/01325
hexanes/ i sopropanol wi th 0.1%EA, B: isopropanol; Isocratic: 97% A, 3%B;
Total Run Tinme: 25 min; Flow Rate: 2.0 nmL/m n; Terrperature: 5 C, Detector:
|1V @254 nEBXAMEIE:R2on volunme: 10 L. Retention tinme of the S enantioner =
13.0 mn. Retention tine of the R enantioner =15.5 mn. 20 EXAMPLE: 27

ANI D9853:

N (4-{[ (1H Benzi m dazol - 2-yl met hyl )- (5, 6, 7, 8-t et r ahydr o- qui nol i n- 8-yl ) am no

]-met hyl }- bammpsza !Pfdﬂsaﬂaﬁmflmq[qm%&&mﬁﬁazfohyglr@é@ﬁms%ﬁ @étga)%&?

Reacti on of ionl Cﬁtl nic acid (73 , thio
chlori de (qu’?‘ﬂ_‘)“ spethyly -benzyl)-3.45 &lwymef@tmar@de of(hvdiebromlde
corr espondi saag).acyl chI oride, (4-55 '! 5 MAR 2005 WD 02/ 22599

am nonet hyl -benzyl ) - 1H benzi m dazol - 2-yl net hyl )- (5, 6,7,
8-tetrahydro-quinolin-8-yl)amne (103 ng, 0.26 mmol), Et3N (0.50 nL, 3.46

mol ), and cat alitdgC@ne@MYedduRiF: DNPBIEER' tu ave the
crude pr odcuct 528)%6' |n(e)§l oil. The cr udué1 nﬁ)tfgar‘?gﬁ{e\/\é@?%%m%g aﬁ)fl @%

chr omat ogr dp#t siTPel gdd-apinppethyl: %@QN%WW@@V*Y@GQWDE(SS Ahe t| tle
compound ( Getrdlgdr 18- 9%[0 Sshi6h), G

Corr]r\}:/)%r Si 051 ofﬂi?h(e)sl?f)%% f ry?mngtj)%ggbi) & &i ‘2%78 tgﬁghﬁ’fdéngbr om de
sal tQsi ng BHhdRepheling (Fo tHE-3&wmeDiin PME (1.3 g%dvabﬂushefbmthlm~cﬁD©I(SBhe sal t

fsr Olm H;jl et2h)2d%g @ﬂ%ﬁ?%%ﬁﬁ&%ﬁ tﬁén&hﬂ’@'v&a% ﬁﬁlscggt rgt&%ﬁga&%gp é <§ 1.96 (br
' Purification of the yellov’v syrup (lgO ‘mg) by column chromatography on silica gel

(CH.CL/MeOH/NH4OH, 100:5:1) followed by radial chromatography on silica gel (1 mm
plate, CH,Clo,/MeOH/NH,OH, 100:5:1) afforded the desired amide (81 mg, 59%) as a
15 white foam.
Using General Procedure D: Conversion of the foam from above to the
hydrobromide salt afforded AMD11037 as a white solid. 'H NMR (D20) 6 1.80-1.98 (m
1H), 2.13-2.35 (m, 8H), 2.36-2.51 (m, 1H), 2.99- -3.07 (m, 2H), 3.77 (d, 1H, J = 12.6 Hz),
3.84 (d, 1H, /= 12.9 Hz), 4.12 (s, 2H), 4.45 (d, 1H, J=16.5 Hz), 4.63 (d, 1H, J= 16.5 Hz),
20 4.79 (m, 1H, overlap with HOD), 6.77 (d, 1H, J= 7.5 Hz), 7.05-7.10 (m, 2H), 7.16 (d, 1H,
J=1.8Hz), 7.36 (4, 1H, J = 6.9 Hz), 7.47-7.51 (m, 2H), 7.56-7.60 (m, 2H), 7.91 (dd, 1H, J
= 8.1, 6.0 Hz), 8.26 (d, 1H, /= 6.9 Hz), 8.39 (d, 1H, J=7.8 Hz), 8.74 (d, 1H, J= 4.5 Hz),;
C NMR (D20) & 14.87, 18.35, 20.48, 20.87, 27.85, 43.25, 50.13, 56.80, 62.95, 113.87,
126.10, 126.72, 126.80, 127.21, 129.29, 129.48, 129.57, 130.54, 135.38, 136.97, 137.53,
25 139.61, 139.67, 140.94, 142.35, 146.65, 148.24, 150.88, 151.78, 167.58. ES-MS m/z 547.4
(M+H). Anal. Calcd. for C33HzuNgO;02.9HBre2.2H;000.2C,H;00: C, 48.57, H, 5.22; N,
10.06; Br, 27.73. Found: C, 48.65; H, 5.46; N, 10.26; Br, 27.60.

EXAMPLE: 23
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10 3.85 (m 2H), 4.18 (br s, 2H), 4.47 (d, 1 H J = 16.2 Hz), 4.68 (d, 1 H,
J =16.2 Hz), 4.77 4.82 (m 1H), 7.13 (d, 2H, J= 7.5 Hz), 7.45 d 2H, J=
7.8 Hz), 7.55 - 7.58 (m 2H), 7.76 7.79 (m 2H), 7.93 - 7.97 ( 1N'QR 2085 40
(d, 1H, J = 7.8 Hz), 8.70 (s, 2H), 8.94 (d, 1H J = 5.4 Hz); 13C NMR
(CD30D) S 24u%97,.029. 24, 43.94, 50.85, 57.71, 62.75, 115.28; 11966,

127.21, 128.02, 129.16, 131.94, 132.28, 136.55, 139.46, 141.64, 141.89,
148. 53, 149.24, 15 151.84, 152.19, 152.93, 166.75; ES-M5 n:/z 661.3 (MtH);
Anal . Cal cd § NG@) Wrd@Ek:5-darbAPlid Lacilt, B-(REH-

9.84; Br, 3 _108%5‘%‘5@%53&? e gﬂ’p 93750 ey E>{<§|VP|_E 28
20 AVDIS62: bqu@paiaa@lfibyimfhyl) -5, 6 7 8-tetrahydro qumohn -8-yl)-amino}-methyl}-

2-am no- N- (4= Lhidifbenzi m dazol - 2-yl met hyl ) - (5, 6, 7, 8t et r ahydr o- qui nol i n- 8-y
| )-am no] -net iyl } -benzyl)-6-chl oro-benzam de Using the EDCl coupling

gener al procedure F: Reactlon of
(4- ani nonet PropasEiop @y 3 :

lin-8-yl 100 ny, e 5 d (43
. 655 mol) . A y@%@m CaioBabsof e o STLASBEN TR B 8
mor phol i ne #&&yg@?z’m %fas RBfdd k. (ﬁém?gmﬂgoxgélethm%ulf&@té\@@ 1%905 WO

02/ 22599 P for 4 h at roomtenperature fol giy
col um chr of6e8 mgryprag addedsirdpvdse agd lonce(a@diGon Mk NS the 19.69@ﬂ1was) reg@\\/

(m by, o e iy, S RS e By pflts. 0GR wisHERY aighag, T 7

(m 2H), 3.9QFs (vdshed With]Et,Q5(Bx20)mLY. 38943Q3III()HW3824€Dded40 8ie flgate 26 thes. 85

d. 5 2H J = 2
09t 2l et fuekid g e GRntlin Bl & P80 by Ae fmbinly Jueklid was
L1 gt e e et o o
124. 08, 12812%2 PreemiC 14ysh wag’ d}fgﬁ%%%%?&%‘ a"f3%°”€§“ %‘E?eié?rﬁé%“
148. 36, 148rdure 156.yéllow flsEI&yZ 7cH2m9(14c3 mIGSvAvBdded andeE& nfiMebd) placedsih theCal cd.

| |6g ggZFBchégggc g}@%ﬂ%ﬁ? gl?e I 3371% % %%81&“4_;]1 IE: :cI14 % the sohd wa%h v'leﬁfimc%ld C,

15 CH,Cl,. The filtrant was concentrated under reduced pressure to afford a yellow liquid (5.6

; 7, 8-t et rahydr o- qui no

g) that was used without further purification in the next reaction.
A solution of the ethyl ester from above (3.19 g, 17.13 mmol), sodium ethoxide (21
wt% solution in EtOH, 6.4 mL, 17.14 mmol) and formamidine acetate (1.78 g, 17.09
mmol) in EtOH (30 mL) was heated to reflux for 4 hours. The mixture was cooled to room
20 temperature, filtered and the filtrate concentrated under reduced pressure. CH,Cl, (200
mL) and H,0 (15 mL) were added, the phases were separated and the aqueous layer was
extracted with CH,Cl, (2 x 50 mL). The combined organic extracts were dried (MgSOs),
filtered and concentrated under reduced pressure. Purification of the crude orange syrup by
column chromatography on silica gel (Hexanes/EtOAc, 6:1) afforded the desired
25 pyrimidine (2.23g, 30% over 2 steps) as a yellow syrup. 'H NMR (CDCls) 6 1.41 (t, 3H, J
=7.2 Hz), 2.55 (s, 6H), 4.44 (q, 2H, J = 7.2 Hz), 8.96 (s, 1H). |

To a solution of 4,6-dimethyl-pyrimidine-5-carboxylic acid ethyl ester (2.65 g, 14.7

mmol) in EtOH (20 mL) was added a solution of NaOH (991 mg, 24.8 mmol) in HO (10

30 mL) and the mixture was stirred at 40°C for 2 hours. The mixture was concentrated under
reduced pressure, H,O (5 mL) was added and the mixture cooled to 0°C in an ice bath.
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AMD11028: Preparation of 4,6-dinethyl-pyrimdine-S-carboxylic acid

4-{[ (1H1S benzi m dazol - 2-yl et hyl ) - (5, 6; '
7, 8-tetrahydro-qui nolin-8-yl)-am no]-nethyl}-benzyl am de Usi ng1t5’nmﬁ%§

coupl i ng general procedure F. Reaction of

(4- anmi nomet hyl benzyl ) - 1H benzi i dazol - 2-yl net hyl ) - (5, 6, 7, 8-t et r ahydr o- qui no
lin-8-yl)-awiome2¢90 ny, 0.25 mmol), 4, 6-di nethyl - pyri nirdirmaefesss boxyl i c

acid (42 nmg, 0.28 mml), 1 ?0 hydroaybenzotriazole (38 ng, 0.28 mmol),

4- et hyl norpholine (39 uL, 0.35 mmvl), and EDCI (S4 ny, 0.28 mml) for 24
h at room t esReh@dusd Bcl ?i 5 v dnfYadeed H}ngxs‘éhi}m&gﬁzﬁll%ﬁbhn‘g” el #

(Et QAc/ Med -1/ NHAOH 98: ave ANI D11 (101 76% as a V\/mt foam
"H NVR ( 300PTR$ipitatemes BY er@L wa drntbsce(\mterl(ﬂyﬂmb@dzu@e@mlﬂl spgion erzzn 2.35
(m 1H),

16. 5 25 Hz)éunu{% éo Qflfgrd a%thtQ cﬁéd%%drg%) \ﬁl‘ﬁ%%w(gs #&%@ﬂm%%fe%plﬁ‘l% %ﬁionx% , 7 07
(brsZH) ﬂkX!l_z}BathanH J=7.8 H), 7.17-7.27 (m 1 H), 7.35 (d, 2H, J =

(s, 109 150 e (8 il Proglalpl et on iftod of ety Mgl schepitfy: © ©°

48. 97, 54. 38id §om3Bovel (prepdGd a&ll8$ca’5¢d h2pat@® appliz2ticn/LADYSAF ] 1639) G2, mg,30. 48,

135.22, 13

157. 93, 163%4€82 1%%"’%1@%&@"%%@"’“%@ (%ﬁ%ﬁ'ﬂﬁﬁd %% Q@VD P00

C, 68.58; HuimlhE-yNamihe. A90 Eg;mxzs @maER. HOBT 534, mf. 028 Mmol)7 .abd. 4-
EXAMPLE: 30 ANI D95 .

1- (4- {[(m‘%*‘éﬁlbﬂﬂ‘ﬁpg‘&%ﬂ ‘@p@r ?Pé&ﬁ%%)(lg M @8-k Hiot Apshsdi ey M- EBEY - ami no
) - mefohy | } - ez, §.28 nddhuyWAs-4di @Pank iy iXamre Was Staredal fobm( temp&atdreCiilehight C)

solution of_ .
(4- ani nometHWALCHioRZ3f the colarlpsnyrum da% grekby selup ghrqueategraphy anetiliemgelr o- qui n
olin-8-yl) (@mwg/l\&ébfm@ngH IDO%W&edH}'ﬁHZQk&orﬁﬁoéaphm&a SRS g@ﬂaqﬂmphenyl

|socyanate 38 mmi) an resultant solution was stirred for 50

ni nut es. %O%?q%QW’F KN rordpd: ARIHA Q34,89 %ﬁs‘s‘?;/&)néseﬁt"fhé‘teed

- under 15 r&&iﬁé@{mgxﬂ@,)fusmww Qbﬂzt&@rm@g mgm@h ,e8kum

h | 1 CH2C CH30H- d he f
Ea23”§¥°?L25tq¥9?26§éﬁ{s§%na§x@7%zsﬁ@3&@ B I B G @ R e

Hz), 4.07-4.13 (m, 1H), 4.69 (d, 2H, J = 5.7 Hz), 6 53 (t, 1H, J = 5.7 Hz), 6.96-7.10 (m,
3H), 7.16-7.22 (m, 2H), 7.29-7.31 (m, 2H), 7.40-7.45 (m, 3H), 8.64 (d, 1H, J = 3.6 Hz),
8.81 (s, 1H); *C NMR (CDCl) § 21.71, 22.28, 24.38, 29.55, 44.29, 49.22, 55.11, 61.90,
111.12, 118.82, 121.68, 122.78, 127.32, 128.67, 129.09, 129.24, 130.48, 135.22, 137.66,
20 137.83, 140.30, 147.22, 156.42, 157.60, 157.91, 163.43, 166.96. ES-MS mi/z 532.4 (M+H).

Anal. Calcd. for C3;H33N7000.4CH,Cly: C, 68.80; H, 6.02; N, 17.33. Found: C, 68.56; H,
6.09; N, 17.34.

EXAMPLE: 24

g

25 AMDS9794: Preparation of N-(4-{[(1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-

quinolin-8-yl)-amino]-methyl}-benzyl)-2,6-dimethyl-benzamide
-51-




Usi ng General Procedure D. Conversion of the free base (127 ng) to the
hydr obrom de salt, followed by re-precipitation of the internediate solid
from 7?0 methanol/ether, gave AN D9593 (139 ng) as a white sol iH5 MAR DR
(DZzO S 1.79-1.93 (m 1H), 2.16-2.28 (m 2H), 2.35-2.42 (m 1H), 3.00 (br
s, 2H), 3.6ku0fusdH, J= 12.3 Hz), 3.73 (d, 1 H J =12. 3:Hz)}nrvded® (s, 2H)
.38(d, 1 H J=16.5 Hz), 4.62(d, 1 H J =16.5 Hz), 4.66-4.71 (m 1H),
6.84 (d, 2H, J = 7.8 Hz), 7.05 (d, 2H, J = 7.8 Hz), 7.09-7.14 (m 1H),
7.25 (d, 2H, J= 7.8 Hz), 7.32-7.40 (m 4H), 7.50 (br s, 2H), 7.87 (dd 2H,
J=6.6, 6.9 Hz), ?5 8.34 éd 14, J=7.8 Hz), 8.69 (d,  1H_ J= 5.4 ; 13C
NVR (DZO) S 20, Alingothe sBDCD Pomming geperah prosgdure; F:sheaghor §F (G'lellof?

121.31, 12 Shnida 41201 8-yl)-ahdifle 4020 189, 09,
120 3L 1200 B0efiict 2o el 80 100 o80T 0, R0 00 15, 00,
~ 5 MAR 200530/Brod), 2250metyiperaniacid (39me, §A3 mmoi Arhydroxybepzotrggole (45

E‘SZNGO ﬁ.&ﬁ l%})‘h E{Zﬁél n%xP,ﬁ 8949 f1., 054-51&]11101')J and B0 (6 BMng, 039 e Found:
of

25.30. EXAMPLE’ 31 S ANVD9594: Preparatl on
for 4 h at room temperature followed by column chromatography on silica gel

1(4{[(1H— t r ) -am no
] - met hyl } - bénZy /J?f %ﬁéﬁﬂ%‘k&? Y%d;gy%lgl H{C o%ﬁgrirg%?%ghga 1’? b&%oﬁgg%%qdwm%%é%ol ution
of Using the I—IBr salt formation general procedure D: Conversion of the foam from

(4 f}mB“3r)etagagen@%fg%xyl%%mmg%@ggwe oy TR hovder ST NAIR G0l 0- qui v

benz9l i sodu@)&tO0-UH (m, TH)3B. 15w I6H)ahtB-2. ﬂé(me%l@l, 24hibrsn RH), B00-HE (Bt i rred

Lgﬁcég?rg}@%ﬁﬁ%&%f@h@g%&%@@@ |ca qulll (r)t?@héhg dlv@'ma}gerl al by

col um chr enpd.HEREPBY @N1KE, [+ C68 H) 4.728.73 (h, THR G192 (GHIDLF NAGKHED), 7.694 owed

b di al t LLi | t : Al

GG - crach AR 6 TR0 10 e 2 €8 Btz ET BT ORI MImE S (0. 0a7

g 28((V217as 13, \tgfm'{ﬁmpblﬁ (d,l.ll$1 U%dﬁeﬂe{ ch medu(rjmﬁ}b D) BV 68 (06), ab.47) hef f { ﬁe
ase o the roni de sa re eC| 0 e

i nt démedi at?8-940k7-86, f4?8>§/n 591%0( Rafid e Hed 13- 6%1\}31 Mj@géﬁ t%?p 7@%8%6%5%.

solid. (H NW66%@)6151316§49‘1§7% 169%3, 4d)oo, 24s1d; 25@E, (11. 8Q|‘D73 12 38-ysr S

1H), 3.00 (br s, 2H), 3.66-3.75 1H, J=

16.5 Hz), 4v833Q @M+, Amkl@lcg Qz&*ssM%Hél@dﬁgO'(ln%Hzi’Fﬁ IHBW% %6&’9 éHS 64-" 7. 5
Hz), 7.03 87 (dd, 1H J= 7.2, 6.3
Hzg, 8. 34 95%%(%383 I?’“E@% 3434%%?5%“ %29@2_2584 Hg) 13C NVR (D20) S
20. 45, 20.78. 27.98, 42.92, b3 78, 50.24, 56.48, 63.01, 113.75, 125.98,

126.58, 12%:00\piahks26, 127.62, 129.13, 130.15, 130.48, 135.02, 139.50,
139.70, 139,90, 140.80, 148.11, 150.93, 151.76, 160.44; ES-MS

AMD9842: N-(4-{[(1H-Benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-y1)-
amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

Using the EDCI coupling general procedure F: Reaction of (4-aminomethyl-
25 benzyl)-1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (105 mg,

~ 0.26 mmol), 3,5-dichloroisonicotinic acid (50 mg, 0.26 mmol), 1-hydroxybenzotriazole (36
-52-



?Sn:/z 531 (MtH). Anal. Calcd. for C33H34N6O 2.5 HBr 3.0 HZG C, 50. 36;
H 5.44; N, 10.68; Br, 25.38. Found: C, 50.19; H, 5.26; N, 10.41; Br,
2S.S6. -59 5 MAR 2005 EXAMPLE: 32 AMD 9547: Preparation of 6-(4§ 5

{[ (1H Benzi m dazol - 2-yl met hyl ) - (5, 6, 7, 8-t et rahydr oqui nol i n- 8-yl ) - am nozfm met
hyl } -benzyl)-6, 7-di hydro-pyrrolo [3, 4- b] pyri di n-5-one 5 (hydrobrom de
salt). Prep®Q28¥9of 3-carboet hoxy-2-pyri di necar boxal derpgdeAoToszs stirred
solution of ethyl 2-methylnicotinate (1.657 g, 10.0 mml) in 1, 4di oxane (10
nm) and water (1 nmL) was added sel eni um di oxide (1.568 g, 14.1 nunol) and

the resul t amig, ro.26t ml)m&mtmpﬁ@neqﬂbmwueg RGNy, andNEDCE@G QN0 B Xt ur e
concentrated under reduced pressure.

was cooled to |0 erature anrg
The resi duen\%%l) &Er Hq aéd% LR ARG TeHO Wb GBI aograply ogetilicazgell
hexanes/ et hyi: wmemw; m@fpmﬂzdgﬂ gmgmubbk@ g@%%nqu%;l ak @ w%ﬂe Qoanﬁo% a

yellowoil. 'HN 13)

S
7.
Hz), 7.56 (B@micﬁlpls)ﬁ L6%- 674@101@)1 94.8: 2106 (qoglQHD), .14 212i(ns la) 2169(}}125) 8.
B:

a
5
8

7 (dds 1H, = §g1 1. ; €
Reacti on of (3 1c}gr bglet ﬁ?%@ Hj%%@ld(ﬁecar boxal3§§rg)l}shmg 438 %@é (nff?q,fﬂ{
and (dd, 2H, J = 4.5, 4.5 Hz), 7.02 — 7.12 (m, 3H), 7.17 21(m 3H) 734(d 2H, J = 81

4- t | /2 0-quin
o Byl - o Z?@m e T By ey P G g
in CHzCl12 (T3-%dy:; &Nm (ﬁ?E@b)e@?.idﬁ,l 20856l 289, p §3f 4848, PR E1 Dﬁelltmude

mat eri al o}

e oo MR T Srakbhinr e,
e mm - r fz ] o e
?ltle corrpIO it US| n Gener al Pr’oﬁﬁure D:
Conver si on o ﬁrﬁ&mﬁ%M?W8 5&?2)? %@bﬁo aNs349; Ch 7-0Bwed by
re-preci pi tEdund, 60.60; N 4i96] 6y 19213; @1,97s) i d from 2?5 methanol /et her, gave
AMDO547 (61 ng) as a white solid. TH NVR (D20) S 1.81-1.95 (m IH),

2.19-2.32 (m 2H), 2.40-2.46 (m 1H), 3.03 (br s, 2H), 3.70 (d, 1H, J= 12.6
Hz), 3.50 EXAMPLE: 26

L5 AMD11034: Preparation of N-(3,5-dichloroisonicotinamide)-N’-(1H-benzimidazol-2-
ylmethyl)-N*-(5)-5,6,7,8-tetrahydro-quinolin-8-yl-1,4-benzenedimethanamine
(hydrochloride salt).

Preparation of 3.5-dichloro-N-(4-formyl-benzyl)-isonicotinamide:

To a stirred, cooled (0 °C) solution of 4-cyanobenzaldehyde (3.47 g, 26.5 mmol) in

20 anhydrous THF (150 mL) was added LAH (6.0 g, 160 mmol) portionwise. The slurry was
stirred under Nj at 60 °C for 24 h. After cooling to room temperature the reaction was

slowly quenched with distilled water (6 mL), then 15% (w/v) NaOH (6 mL) followed by

more distilled water (18 mL). ' The mixture was stirred for 20 min, diluted with diethyl

ether (200 mL) and the white fluffy precipitate was removed by filtration. The filtrate was

15 dried (MgSOy) and concentrated in vacuo. The resultant amino alcohol (2.78 g) was used

without further purification in the next reaction,

To a solution of the amine from above (1.75 g, 12.8 mmol) in DMF (13 mL) was
added 3,5-dichloroisonicotinic acid (2.04 g, 10.6 mmol), 1-ethyl-3-(3-dimethylamino-
30 propyl)carbodiimide hydrochloride (4.03 g, 21.0 mmol), 1-hydroxy-benzotriazole (2.84 g,

-53.



-60 15 MAR 2005 WD 02/22599) PCT/ CA01/01325 (d, 1 H, J = 12.6 Hz) 4.14 (d,
2H, J = 3.3 Hz) 4.31 (s, 2H), 4.44 (d, 1 H J = 16.8 Hz), 4.62 (d, 1H J=
16.8 Hz), 4.73-4.80 (m 1H, overlaps with HOD), 6.92-6.98 (m 4"9’MA§.§/0&.8(d,
2H, J= 8.1 Hz), 7.39 (dd, 2H, J= 3.0, 6.0 Hz), 7.77 (dd, 1H, J= 5.4, 7'
Hz), 7.92 (widyuldks J= 5.4, 7.8 Hz), 8.32 (d, 1 H J = 7.8.Hz};+8--39 (d, 1
H J= 7.8 Hz), 8.76 (d, 1H, J= 5.7 Hz), 5 8.82 (d, 1H, J= S. 1Hz); 13C NW\R
(D20) S 20.44, 20.97, 27.85, 45.99, 50.42, 51.23, 56.73,

Va6 11, 159 e5eh By infing s bl g PR el g geat o gt s ea v g

Mz 515 ( M&4)°C, et N;, Garl 65ch, tenrcot3atH8eNEGac®. TheBrsidug v@s patitioned batwedr : H

4. 78, N 10 06133\1%5 igé@gtgf? 'ami: ga%ﬂgted ACq ﬁfuon (l(fb 1%9) IBll'he ]aQUeQJZs la§er w 9 . 65.

10 EXA. MPLE:
N (4- { [ { 1H-Reaztdrivinzhlorcorh (2 txh}00) mLp afid TheBeotubirred hotginte- eputtavts|wene drigd ) ani no

rrethyl 3, 5-dighloro-i n| cofi nam,de Pre i qn_of {.4-
(5 657, 8- TM@&}%F@ iReTReIatea 1 Y99 lni 8)“" grde 8%%%/{9 ? "a%‘frga’{ﬁsé’“éﬁ?% 15
tert-but yl WAk chromhtegra Kfsbg siieNgdl ablupinqs eflUia g 14D g Beiag pé1oauted with 5%

o s Gtk 5038 B AN 0 anhydr Ous

McOH (5 nmL) at room tenperature overnight under NZ and 2 mn of stirring

H,
8

The alcohol from above (1.33 g, 4.3 mmol) was taken up in 10% MeOH/CH,Cl,
10 (50 mL), treated with MnO, (5.9 g, 68 mmol), and refluxed under N for 32 h. The slurry
was cooled, filtered, and concentrated in vacuo to give the pure title compound (1.20 g,
91%). 'H NMR (CDCl) 6 4.79 (d, 2H, J = 6.1 Hz), 6.13 (s br, 1H), 7.59 (d, 2H, J= 8.3
Hz), 7.90 (d, 2H, J = 8.3 Hz), 8.56 (s, 2H), 10.03 (s, 1H).

L5 Using General Procedure B: 3,5-Dichloro-N-(4-formyl-benzyl)-isonicotinamide

' from above (1.28 g, 4.1 mmol) was reacted with S-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine
(0.80 g, 5.4 mmol) and NaBH(OAc); (2.65 g, 12.5 mmol) in dichloromethane (80 mL).
Flash chromatography (5 cm id, 80 g silica gel, eluted with 5% MeOH/CH,Cl;) provided
the pure 2° amine as a pale yellow foamy solid (1.74 g, 95%).

20 To a solution of the amine from above (1.74 g, 3.9 mmol) in acetonitrile (40 mL)
and chloroform (10 mL) was added diisopropylethylamine (1 mL, 5.8 mmol), 1-boc-2-
chloromethylbenzimidazole (1.35 g, 5.0 mmol), and potassium iodide (66 mg, 0.40 mmol).
The mixture was stitred under an N, atmosphere at 60 °C for 16 h, cooled to room
temperature and concentrated in vacuo. The residue was partitioned between

25 dichloromethane (100 mL) and brine (100 mL). The separated organic layer was dried
(MgSOy), concentrated to a brown oil (3.5 g) and purified by flash chromatography (5 cm
id, 100 g silica gel, eluted with CH,Cl; to remove unreacted chloride then 5%
MeOH/CH,Cl; to remove desired product) to give the pure desired boc-protected amine as
a pale yellow foamy solid (2.36 g, 89%). ’

30 The amine from above (2.32 g, 3.45 mmol) was dissolved in glacial acetic acid (10
mL) and HCl gas was bubbled through the stirred solution for 10 min. The solution was
allowed to stir at room temperature for an additional 30 min, then it was diluted with

glacial acetic acid (10 mL) and slowly dropped into diethyl ether (500 mL) with vigorous
-54-



20 after addition of sodium borohydride (115 ng, 3.00 mml), followed by
purification of -61 15 MAR 2005 crude material using chromatography on
silica gel (2:2:96 CH3OH - NHs HzO - CHzZC12) afforded the tltl,% corrpound
(556 ng, 100% as a white foam Preparation of R 2005
2-{L[4- (tent lolg car bonyl am no- net hyl } - benzyl | - (5, 6, 7, 8- tetrahydr05

gui nolin-7- vl$ o] nmet hs} - benzi m dazol e-| - carboxyl i ¢ aRGTACAG0132H Ut v

ester: NH i boc
{4-[(5, 6, 7, 8-Tetrahydro-qui nolin-7-yl am no) - nmet hyl ] - benzyl } - car bamni c aC|d
tertbutyl esﬂt@mg( 88e rrgyltaft brynwrs sption filtered through a glass fritted funnel and the filter

t= but t 80 ,
0,30 ol ), B PER e ey e NS o) Gt it S0y e st 001 e 8 v
heated to 800@vemMBleSl4(aia5vhiltb)solicD@03ghsmﬁemmng)gigm@§5 &}ll {Hed at
room tenpe was concentrated i'h

vacuo, dil utfl&%}%{ﬁﬁ/w& %té%?‘g’t]é'ga%égrghr(%%f@ R4 G184( (g PHD, Nl (s(2]) , and’

dri eds( MySOa)43 (vl o=alsi3az) o 66 fae1 sl Wﬁﬁzﬁmésﬂ% éfﬂl ‘fﬂ“ﬂ?& @® 814 bed—{z%i '2;1'”9-_

g?f ];lzgzg tcﬂtr;ﬁg%h%{dc%%%&sﬁébg?% %léé‘(!leléﬂ)s T6whi% 6n,fBBnY.90 %, Pleparsdt i on of
E)Leln/zai?l E(()ﬁ E{ezigglsr% (galz}(I) J -7 I me)f SP (s,(2§) 68 %2 @f e{{f ahyd7 5z Jf%BW% @2%5) am ne
- NHZ -62 264849.800%.83, 42 74, 5026 56.61, 63.18, 113.85 (2 carbons), 126.02, 126.60 (2
carbons), 127.46 (2 carbons), 129.12, 130.35 (2 carbons), 130.64, 135.74, 137.15, 139.60,
10 140.86, 147.79 (2 carbons), 148.12, 150.98, 151.91. ES-MS m/z 571 (M+H). Anal. Calcd.
for C31HpsNsCl,002.0HCle1.8H,0: C, 55.01; H, 5.00; N, 12.42; Cl, 20.95. Found: C,
55.11; H, 4.90; N, 12.36; Cl, 20.86.
The enantiomeric purity of AMD11034 was determined to be 100% by chiral
HPLC using the following conditions: Instrument: Hewlett Packard 1100 HPLC (VWD2);
15 Column: Chiralpak AD, 0.46 cm x 25 cm; Mobile Phases: A: 90:10 hexanes/isopropanol
with 0.1%DEA, B: isopropanol; Isocratic: 97% A, 3%B; Total Run Time: 25 min; Flow
Rate: 2.0 mL/min; Temperature: 5 °C; Detector: UV @ 254 nm; Injection volume: 10 pL.
Retention time of the § enantiomer = 13.0 min.

Retention time of the R enantiomer = 15.5 min.

20 EXAMPLE: 27

AMD9853: N-(4-{[(1H-Benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-3,5-dibromo-isonicotinamide (hydrobromide salt)

25 Reaction of 3,5-dibromoisonicotinic acid (73 mg, 0.26 mmol), thionyl chloride (2

ml) at reflux for 1 h, followed by reaction of the corresponding acyl chloride, (4-
-55.



To a stirred solution of

2-{[[4-(tert-Butoxycarbonyl am no-net hyl ) -benzyl ]-(5, 6, 7, 8-

t et rahydro- qui nol i n-7-yl)-am no] - met hyl } - benzi m dazol e- | - car boxy§ iMARafbgﬁj
tent-butyl ester (120 ng, 0.20 nunol) in anhydrous CHzCl Z (1 nlL) was added
TFA (1 L) .wdbgs@sul tant  5solution was stirred at roomd¢epperature
overni ght. vacuo, dissolved with MOH, and added NaHC03. The ni xture was
concentrated in The mixture was stirred for 20 nvn, diluted with CHzd Z,

e, R T e e
title conpeutk (( FLmap).2@08o)aBtsd (W60 mb., 3.6Gmmol), and catalytical amount of D
for 3 h at room temperature gave the crude prodcuct as yellow oil. The crude material was
purified by column chromatography on silica gel (CH,Cl,-MeOH-NH,OH 98:1:1) to give
5 the title compound (67 mg, 39%) as a white foam.

Using General Procedure D: Conversion of the foam from above (67 mg, 0.10
m;nol) to the hydrobromide salt using an acetic acid/HBr solution, followed by re-
precip&‘étion of the salt from diethyl ether gave AMD9853 as a white solid.'"H NMR
(CDsOD) 6 1.96 (br s, 1H), 2.25 — 2.37 (m, 2H), 2.45 (br s, 1H), 3.06 (br s, 2H), 3.80 -

10 3.85 (m, 2H), 4.18 (br s, 2H), 4.47 (d, 1H, J = 16.2 Hz), 4.68 (4, 1H, J=16.2 Hz), 4.77 -
4.82 (m, 1H), 7.13 (d, 2H, J= 7.5 Hz), 7.45 (d, 2H, J= 7.8 Hz), 7.55 - 7.58 (m, 2H), 7.76 —
7.79 (m, 2H), 7.93 — 7.97 (m, 1H), 8.40 (4, 1H, J= 7.8 Hz), 8.70 (s, 2H), 8.94 (d, 1H, J =
5.4 Hz); *C NMR (CD;OD) § 21.97, 29.24, 43.94, 50.85, 57.71, 62.75, 115.28, 119.66,
127.21, 128.02, 129.16, 131.94, 132.28, 136.55, 139.46, 141.64, 141.89, 148.53, 149.24,

15 151.84, 152.19, 152.93, 166.75; ES-MS m/z 6613 (M+H); Anal.  Caled. For
(C31HasBr2NgO)e2.1(HBr)e1.3(H;0): C, 43.61; H, 3.86; N, 9.84; Br, 38.37. Found C,
43.69; H, 3.80; N, 9.70; Br, 38.22.

EXAMPLE: 28

l = O N
N/ \/©/\N/ujij
/EN cl
8

20 AMD9862: preparation of 2-amino-N-(4- {[(1 H-benzimidazol-2-ylmethy1)-(5,6,7,8-
tetrahydro-quinolin-8-y1)-amino]-methyl}-benzyl)-6-chloro-benzamide

Using the EDCI coupling general procedure F: Reaction of (4-aminomethyl-
benzyl)-1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (100 mg,
25 0.25 mmol), 2-chloro-6-aminobenzoic acid (43 mg, 0.25 mmol), 1-hydroxybenzotriazole

(34 mg, 0.25 mmol), 4-methyl morpholine (38 #L, 0.35 mmol), and EDCI (48 mg, 0.25
-56 -



| OUsi ng the EDCI coupling general procedure F: Reaction of (4-Am nonethyl-
benzyl ) - (1H benzi m dazol - 2-yl net hyl ) - (5, 6, 7, 8-t etrahydr o- qui nol i n-7-yl)-am
ne (71my, 0.18 mmol), 3,5-dichloroisonicotinic acid (75% 48 5 MARL 3005
mol ), 1- hydroxybenzotri azole (25 ng, 0.18 mmol ), 4-methyl norpholine (60
uL, 0.53 mml), and EDC (34 ng, 0.18 mmol) for 2 d at 50 C foll owed by
col umm chr oY@ 82898hy on silica |5 gel (1:1:98 MOH - NH4hedodGhy) gave
ANI D9933 (29 ng, 28% as a white powder.1H NWR (CDC1l3) S 1.72 (br s, 1H),
2.18 - 2.24 (m 1H, 2.74 - 2.92 (m 2H, 3.02 - 3.19 (m 3H), 370(d 1

TR F,.4|Zf1)zal> £t B8 4 oo téf%eﬂam,e 3@0%5@80@%4%0,&1#2?&@ 09'*@6 o <d’
7.56 7.59 (ﬁ?t%lcrjMe@H/%%@me 1) gave /2VIDIB62) (90 8124 65%)sas a2llite foanb o' I-(NMRJ.

116,90, 110 30" 11 750 PAse5osthy g2 s oy 2o By o 0 7m bo'd

136. 51, 13628} 355506501, 243,998, 1) I ~5I5,3 HA)7 408-4.134ih, 2, 43156 263,6.8558; 03,

162. 48: ES- For
( CBlH%BNGCl%%)“gL? %ﬁé&g{z %@§%7 38?&6%?8/1 U1 Ha), 33747 15 7504, 13, 30,
Found: C,__ #5558 1+Hz)57 627.6M(m,DE)ZAT5 @, |H1B=4R HA58 FXABPE; 11941°ca3vrl 5 MAR

(41 (5.5, 7, &-r P BRIOBRIID 4 0 4652,y PP IBRY 112 1907
| soni cot i nald3dd, P2epigriad. 05;nl2¢8f92 130.79, 132.13, 132.70, 137.39, 138.62, 139.54, 139.63,
i oy PR IRROE b AT b T, el ISR R0 Rl B 1™
L0 Ca2H3 CINsO#0.8H,0: C, 67.97; H, 5.81; N, 14.86; Cl, 6.27; Found: C, 68.07; H, 5.87; N,
14.87; Cl, 6.42.

EXAMPLE: 29

[ Q
N/ \/©/\N/E€\'N
/[N \N/]
N N

AMD11028: Prei)aration of 4,6-dimethyl-pyrimidine-5-carboxylic acid 4-{[(1H-
15 benzimidazol-2-ylmethyl)-(5 ,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide -

Using the EDCI coupling general procedure F: Reaction of (4-aminomethyl-
benzyl)-lH-bcnzimidazol-2—yhnethyl)-(5,6,7,8-tetrahydro-quinolin—8—y])-amine (100 mg,

0.25 mmol), 4,6-dimethyl-pyrimidine-S-carboxylic acid (42 mg, 0.28 mmol), 1-

20 . 'hydroxybenzomazole (38 mg, 0.28 mmol), 4-methyl morpholine (39 L, 0.35 mmol), and
EDCI (54 mg, 0.28 mmol) for 24 h at room temperature followed by column
chromatography on silica gel (EtOAc/MeOH/NH,OH 98:1:1) gave AMD11028 (101 mg,

76%) as a white foam. 'H NMR (300 MHz, CDCI) 6 1.71-1.98 (m, 1H), 2.02-2.05 (m,

2H), 2.24-2.35 (m, 1H), 2.41 (s, 6H), 2.70-2.86 (m, 2H), 3.70 (s, 2H), 3.84 (d, 1H,J=16.5

25 Hz), 4.03-4.11 (m, 2H), 4.47-4.50 (m, 2H), 6.54-6.57 (m, 1H), 7.07 (br s 2H), 7.14 (d, 2H,

J=17.8Hz), 7.17-7.27 (m, 1H), 7.35 (d, 2H, J = 78Hz),743746(m,3H),868(d 1H, J
-57-



NHboc Reaction of
{4-1(5, 6, 7, 8-Tetrahydro-qui nolin-7-ylam no) - net hyl ] -benzyl }-carbamc acid

tert-butyl ester (98 ng, 0.27 nmol), NsC (67 ng, 0.29 mmol), D?IgEW . 10
m., 0.54 mol) in anhydrous CH2O Z for 3h at roomtenperature 10l by

colum chromat ography on silica gel (1:1:98 McOH - NH4OH - CH2d Z) gave
the title compound 10 (70 ng, 47% as a yellow foam Preparation of

N- (4- Am nomet hyl - benzyl | -2-nitro-N-(5 6 7

8- t et r ahydro3§ufaidt-#h 711@);)‘35@%{8%%@%599@5%’%’_38’ %3_{‘?91’ Fed”s Bt i on of
(4-{[(2-Ni tzisﬁb%’%%%“%g‘ék,f P{\%’io} 14885, 12184 abahy trgug)uio6hj NB&A4S, 135.22,
7-yl)-am no| - méthyl }-beénzy

-carbamc acid tert-butyl este 0 0.29
mol ) in anidpdiZoly. TH289.51, (127.38:)15648, Bdefe15FR, (1§3-ﬁi)1§7-$her‘3§éé‘g|'¥£3?2

sol ution irre . ek ght 3 They. e r .
concent r a\tAg@/[%%‘?‘ v’%%ag'oeatkélr g’gzo a7 é@%@ﬁ%ﬁé ’ glggggblg’e }j’hﬁ%. Egg%& %héﬁ’ xt ur e
was stirredifad4;201men, diluted with CH2A Z, filtered through celite. The
crude product was purified by flash chromat ography on silica ?0 gel (1:1:98
CH3OH - NH3 HZO - CH2Cl Z) afforded the title conpound (75 ng, 57% as a

whit e foamEXSKPLE: 50 MAR 2005 WO 02/ 22599 PCT/ CA01 /01325 Preparation of
3,5-Dichloro-N-(4-{[{2-nitro-benzenesul fonyl)-(5, 6,7, 8-tetrahydro-quinolin~

1) - am no} - et hyl }/ - benzyl)-isonicotinam de: C |
0 )
\N H —E
’ N N
ik oM
AMD 9593: Preparation of  1-(4-{[(1H-Benzimidazol-2-ylmethyl)-(5,6,7,3-
tetrahydro-quinolin-§-yl)-amino]-methyl}-benzyl)-3-phenyl-urea (bydrobromide salt)

To a cold (0°C) solution of (4-aminomethyl-benzyl)-(1H-benzimidazol-2-
ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (0.136 g, 0.34 mmol) in CH,Cl, (3.5
mL) was added pheny! isocyanate (41 pL, 0.38 mmol) and the resultant solution was stirred
for 50 minutes. The cooling bath was removed and the mixture was concentrated under
5 reduced pressure. Purification of the crude material by column chromatography on silica
gel (25:1:1 CH,Cl,-CH;0H-NH,4OH) provided the free base of the title compound (0.127 g,
72%) as a white solid.
Using General Procedure D: Conversion of the free base (127 mg) to the
hydrobromide salt, followed by re-precipitation of the intermediate solid from
20 methanol/ether, gave AMD9593 (139 mg) as a white solid. 'H NMR (D;0) & 1.79-1.93
(m, 1H), 2.16-2.28 (m, 2H), 2.35-2.42 (m, 1H), 3.00 (br s, 2H), 3.65 (d, 1H, J=12.3 Hz),
3.73 (4, 1H, J = 12.3 Hz), 3.79 (s, 2H) 4.38 (d, 1H, J=16.5 Hz), 4.62(d, 1H, J=16.5 Hz),
4.66-4.71 (m, 1H), 6.84 (d, 2H, J = 7.8 Hz), 7.05 (d, 2H, J = 7.8 Hz), 7.09-7.14 (m, 1H),
7.25 (4, 2H, J = 7.8 Hz), 7.32-7.40 (m, 4H), 7.50 (br s, 2H), 7.87 (dd, 2H, J= 6.6, 6.9 Hz),
25 8.34 (4, 1H, J = 7.8 Hz), 8.69 (d, 1H, J = 5.4 Hz); °C NMR (D;0) & 20.44, 20.80, 27.79,
42.71, 50.25, 56.49, 63.07, 113.68, 121.31, 124.32, 126.00, 126.56, 127.33, 129.70, 130.22,
130.45, 135.09, 138.56, 139.51, 140.81, 148.14, 150.91, 151.74, 158.00; ES-MS m/z 517

.58.



Cl ~~N Using the EDCI coupling general procedure F. Reaction of

N- (4- Am nonet hyl 5

benzyl)-2-nitro-N(5,6,7,8-tetrahydro-quinolin-7-yl)- benzenesul t SnwmR dms (75
ng, 0.17 mol), 3, 5- di chi or oi soni coti ni ¢ acid (75% 55 ng, 0.22 mmol),

1- hydr oxyb ole (23 ng, 0.17 mmol ), 4-methyl 100 uL,

O S9 mml)ew%ggﬂlsf%él (32 ng, 0.17 nmdl) for two days atpcg%@quﬁ(l? owed by
col um chr omat ography on silica gel (1:1:98 MOH - NH40H - CH2Cl2) gave
the title conmpound (42 ng, 40% as a yellow foam 10 ~ Using the nosyl
deprot ect i c(Migeneﬁmall Cpkadedls g, ;0 ReadiBon .0H,G;, 8; 5.80hH06.04;,8,(14{54; Br,

[(2-nitro- esul fo 8te ro-quinolin-7-yl)- amno] nmet hyl
} -benzyl)lg%r% gnF%Jég pﬁé g'g]z hﬁ%&%g t hi ophenol (0.10 ni, 0.97
mmol ) and KzZC03 (269 ny, 1.95 mml) in DM (2 nmL) at roomtenperature
under N2 f%%@@m%ojll owed by purification of crude material by

chr omat ogr ica gel (2:2:96 CH30H - NH3 HzZO 15 - CHzZCl Z) afforded
ANI D9958 (15 ng, 51 % as a white foam 1H NWR (CDC13) S 1.57 1.70 (m 2H),

2.01 - 2.06 (m 60 - 2.89 (m 3H), 3.00 - 3.13 (m 2H), 3.83 (s,
2ro 4.66 (d, 24, | 7 rz) 7.00 (dd, 2H, J= 4.8, 7.5 Hz), 7.30 - 7.37
(m SH), 8.23 (dN1 6 (s, 2H); 13C NMR (CDO 3) S 26. 48,

28.80, 39. 4 43 70 N50 -_ .16, 127.68, 128.27, 128.55, 129.02,
131. 47, 135 9 £M2 35, 146.79, 20 147.65, 155.51, 162.04;
ES-MB n:/z 44 (NHFD A aI Cal cd. For (C~HZZNaC120)0.5(CH40): C, 61.71;

H 5.29; N, 12 25. Found: C, 61.71; H 5.24; N, 12.24. 15 NMAR 2005
E)(A[\/ﬁ)LE 351\Am9_ﬁ072Prcparation of 1-(4-{[(1H-Benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-

N (4- {2 [( tbE0al AagaladeIOaLh i fred (il ldagy dip- quinol i n- 8-yl ) am

noj - et hyl } -benzy l'oro oni c Preparation of
2- (4- Am nonet hyl - phenyl) ethanol: NH2 To a stirred solution of NH3/EtCOH

(170 mi) was adged, (4oHr Qe Lhnhio NEn (st ALy S 18 BeBpmifeRiy ! )
The resultant so ?i O(I?l wgs ti rrecglo r(loom tenmp N éﬁi %ygr%e é?‘zgl}'ﬁe
m Xt ure washmﬂmi)dﬁiﬁr’h& tatfalhydmf@dmjin &m}amm&l (95160 \e00.38i thinoB rihyGH,QYs(3BHE (10
| O [). To esg Wg’t ?gded crllglthe m xt.ure was stlrred
for 1 h at _@’,as 18?9???”[ 2P O e reppltany solufiqngyps fized
concent r at &g 100 nmawa Tlﬁ Rolikgl bathl Fastemovabandabdgtkturd Ris thReitated dndée Was
stirred at 7065 for 9] ter ?20 L waerlgﬂded and it was neutralized
with 1 N NEGRPLIERFTE wikppion g ¥ Eslipa crgmetgegp e dliginder
hi ghf vag uggal (2&: 31 TG OH ) IONFCOES ¥2llovaa thy fradibieshRfatobph G lod d@icR lpaiddct  was

r
purttie 1¥Lm plate, 25:1:1 CH,Cl,-CH30H-NH,OH) provided the free base of the title compound

LS (0.047 g, 28%) as a white solid.

Using General Procedure D: Conversion of the free base (47 mg) to the
hydrobromide salt, followed by re-precipitation of the intermediate solid from
methanol/ether, gave AMD9594 (49 mg) as a white solid. '"H NMR (D,0) & 1.79-1.96 (m,
1H), 2.18-2.30 (m, 2H), 2.38 (br s, 1H), 3.00 (br s, 2H), 3.66-3.75 (m, 4H), 4.25 (s, 2H),

20 4.40 (d, 1H, J= 16.5 Hz), 4.57 (d, 1H, J=16.5 Hz), 4.68-4.73 (m, 1H), 6.76 (d, 2H, J="17.5
Hz), 7.03 (4, 2H, J = 7.5 Hz), 7.24-7.51 (m, 9H), 7.87 (dd, 1H, J = 7.2, 6.3 Hz), 8.34 (d,
1H, J = 7.8 Hz), 8.67 (d, 1H, J = 5.4 Hz); °C NMR (D;0) & 20.45, 20.78, 27.98, 42.92,
43.78, 50.24, 56.48, 63.01, 113.75, 125.98, 126.58, 127.00, 127.26, 127.62, 129.13, 130.15,
130.48, 135.02, 139.50, 139.70, 139.90, 140.80, 148.11, 150.93, 151.76, 160.44; ES-MS

25 m/z 531 (M+H). Anal. Calcd. for C33H34NsO ¢ 2.5 HBr 3.0 H,0: C, 50.36; H, 5.44; N,
10.68; Br, 25.38. Found: C, 50.19; H, 5.26; N, 10.41; Br, 25.56.
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| 5 flash chromat ography on silica gel (5:3:92 CH30H - NH3 HZO - CHZCl12) to
afford the title conmpound (820 ng, 77% as a white foam Preparation of 3.
5-Di chl oro- N-[4- (2- hydroxy-ethyl)-benzyl|-isonicotinam de: HO-~1Gl MAR Nog5 |
O Cl Using the EDCI coupling general procedure |': Reaction of

2- (4- Am nonet hytT0 phenyl)-ethanol (306 ng, 2.03 nunol),

3, 5-dichl oroisonicotinic acid (385 ng, 2.03 mmol ), 1-hydroxybenzotriazole
(301 ng, 2.22 mmol), 4-nethyl norpholine (0.50 m., 4.45 mol), -66 15
MAR 2005 ER4MPDE!3Z 426 ng, 2.22 innol) in anhydrous DVF (5 nl) overni ght
at roomtenperature and overnight at 40 C followed by colum

chromat ography on silica gel (2:2:96 McOH NH40H - CHZC12) gave the title
conmpound (291 ny, 449 as a white foam Preparation of

3,5-Dichloro-N-[ l o-et hyl )N zyll-isonicotinamde: 5 OC To a
stirred solutio \o

3, 5-Di chl or o- N-[4 (2- hydroxy th I) benayl ]i soni coti nam de (105 ny, 0.32
mol ) in an was added DessMartin periodi nane (206
ng, 0.48 e res t solutlon was stirred at room tenperature for
1 h. The m xturehwas diluted with 100 nL CHzCl Z, filtered through celite, !
0 and concentrated in >>acuo. The crude product (74 nmg, 71 %9 was used in
the next stAWD Ws470UPrehatatidieiof B4(4- {[(IFABEimidRobpaylmtthyii(06,7,2-t¢tfahydro-

745 Lot ¢ AR RB PR B SR AT D OB | bor byl |

aci ds tent (Byarmbro@&ie@mt).

Preparation of 3-carboethoxy-2-pyridinecarboxaldehyde:

To a stirred solution of ethyl 2-methylnicotinate (1.657 g, 10.0 mmol) in 1,4-
dioxane (10 mL) and water (1 mL) was added selenium dioxide (1.568 g, 14.1 mmol) and
the resultant mixture was heated to reflux overnight. The reaction mixture was cooled to

L0 room temperature and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel (3:1 hexanes/ethyl acetate) and pr_ovidcd the title
compound (0.90 g, 50%) as a yellow oil. 'H NMR (CDCl,) § 1.41 (t, 3H, J=7.5 Hz), 4.45
(g, 2H; J=17.5 Hz), 7.56 (d4, 1H, J = 6.0, 6.0 Hz), 8.11 (dd, 1H, J= 6.0, 1.0 Hz), 8.87 (dd,
1H, J=6.0, 1.0 Hz), 10.34 (s, 1H).

L5 ‘

Using General Procedure B: Reaction of 3-carboethoxy-2-pyridinecarboxaldehyde
(0.210 g, 1.17 mmol) and (4-aminomethyl-benzyl)-(1 H-benzimidazol-2-ylmethy!)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amine (0.472 g, 1.18 mmol) with NaBH(OAc); (0.507 g, 2.39
mmol) in CH,Cl, (12 mL) for 75 minutes followed by purification of the crude material by

20 | column chromatography on silica gel (40:1:1 CH,Cl,-CH3;OH-NH,OH) and subsequently
by radial chromatography on silica gel (2 mm plate, 100:1:1 CH,Cl,-CH;O0H-NH,OH)
provided thc free base of the title compound (0.396 g, 65%) as a white solid.

Using General Procedure D: Conversion of the free base (56 mg) to the
hydrobromide salt, followed by re-precipitation of the intermediate solid from

25 methanol/ether, gave AMD9547 (61 mg) as a white solid. 'H NMR (D,0) § 1.81-1.95 (m,
1H), 2.19-2.32 (m, 2H), 2.40-2.46 (m, 1H), 3.03 (br s, 2H), 3.70 (d, 1H, J = 12.6 Hz), 3.80
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15 Using the reductive am nation general procedure B: Reaction of
2-[(5,6,7,8Tetrahydro-qui nol i n-8-yl am no) - net hyl ] - benzi m dazol e- I-carboxyll
c acid tent-butyl ester (74 ng, 0.20 nmol), 15 MAR 2005
3, 5-Di chl oro- N-[ 4- (2- oxo- et hyl ) -benzyl ]-isoni cotinam de (53 ng,. 0.16
mmol ), and A¢)3 (44 ng, 0.20 nmol) overnight at roomtenperature ZO
f ol | owed by%ﬁraﬁgchromt ography on silica gel (CH2O z- MCEEAGRT 98: 1: 1)
gave the titte conmpound (99 ng, 88% as a white foam To a stirred

sol ution of 2-{[[2-(4-{[(3,5-Dichloro-pyridine-4-carbonyl)-am no] methyl }

- Ehenyl ) det s 11 yg 18, aﬂ@@tlat(ggmdzrl@sq&gr)almr(s 1) 3440, rm]bJ mlatsrpzzl) 467( -
-benzi m daz carpo tert uty ester ng,
0.14 mol ) ?‘iﬁﬁ%ﬁ*dlréﬁﬁzl\@éé“zs%(@ yeff;t&%‘”‘%m $RAGOR (e YH). TS (,

resul tant sRHUI &6 Hs7. B (dd, ey Jat3.0, @Qrmﬁ)evmp(cﬁ; 7098l N8 ghy, 7.92 s, 11 xture

oo ens Bk reed S5ty i SR e e L E g

it Th 5 t13 |
Gol (32156 GO R G A 0oy g R s

| i ght yel | of-$Qad3-4H NORO( m(B)127$2, 628.66, 130.23,(130. 6BH)135 30, aas 83 1139511( m

ana (m a0 ey i 19080 ST A g eSSy Ly B €500 0 o ) =

7.8 Hz), 7.B&MS ma1505((W+ESHARal CEBA - fof C4BIND -23-I)HB7r-618 EHo: THA7d1H8. 1

) e a5, By 1hab iblond Yuld R (9E RS Risdougf'nh 0% 0 720

128. 29, 129.43, 134.98, 135.34, 137.87, 139.86, 142.94, 146.89, 147.84,

156. §8, 157pR4mple23$p4, ES-M5 nr/z 585.5 (MrH); Anal. Cal cd. For

(C32H30N6CIZNoU 0. 3(CH2C 2) 0. 3(HZO : C, 62.94; H, 5.10; N, 13.63; d,

14.95. Found: C, 63.17; H, 5.14; N, 13.68; Cd, 14.64. | S EXAVPLE: 36

AVDO702: Pyridi ng€2ycarboxylic acid

3-{[(1H benzi m da - 2-ylmethyl)-(5, 6,7, 8tetrahydro-quinolin-8-yl)-amno]-m

et hyl }-benzyl am d 1 It) tO Using.the EDCI coupling general

procedure F: React™g a

(3- ai ni nonet hyl benzyl ) ben[;l rdagol - 2-yhnet hyl ) - (5, 6, 7, 8-tetrahydro-quin

olin-8-yl)-am ne (13 ny, ), picolinic acid (40 ng, 0.33 mol),

1- hydr oxybenzot r IQI-lie (45 ng, 0.33 mol ), DI PEA (100 uL, 0.57 mml), and
ﬁ

EDCI (64 ng, 0.33 mnmol) in anhydrous DM (3 nlL) for 3 d at room
tenmperature followey by purification of the crude material by ZS
chr omat ogr aphy oR lica gel (2:2:96 CH3CH - NH3 HZO - CHzCl12) afforded the

title corrpound (358 r]rg 949 as _a white foa
AMD993 -(4-{[(1 Benznmdazol-z-ylmcthyl) (5,6,7,8-tetrahydro-quinolin-7-yl)-

amino}-methyl}-benzyl)-3,5-dichloro-isonicotinamide

Preparation of {4-[(5,6,7,8-Tetrahydro-quinolin-7-ylamino)-methyl]-benzyl}-carbamic acid
15 tert-butyl ester:

H

“bo
i NH, N® N

Using general procedure B: Reaction of (4-Formyl-benzyl)-carbamic acid tert-butyl
ester (356 mg, 1.51 mmol), 5,6,7,8-Tetrahydro-quinolin-7-ylamine (224 mg, 1.51 mmol) in
anhydrous MeOH (5 mL) at room temperature overnight under N, and 2 min of stirring

20 after addition of sodium borohydride (115 mg, 3.00 mmol), followed by purification of
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- 68 1 5 MAR 2005 WD 02/ 22599 PCT/ CA01/ 01325 Usi ng General Procedure D
Conversion of the foamfrom above (158 ng, 0.31 rrunol) to the

hydr obroni de salt using an acetic acid/HBr solution, followed b5 MAR 2005
reprecipitation of the salt fromdiethyl ether gave AMXO702 as a white
solid. ~HNW "(DZ0) S1.75 -1.89 (m 1H), 2.14 - 2.25 (m 2H); 2.36 (b,
1H, 2.97 - 3.04 (m 2H), 3.67 5 3.75 (m 2H), 4.18 (s, 2H), 4.37 (d, 1H,
J=16.2 Hz), 4.55 (d, 1H, J= 16.2 Hz), 4.67 - 4.72 in, H}{G?S(ld 1H,
J = 7.2 He} en@le ebterialusiies ¢hrpm@psraphy, @esilicazeB@:3:94 CHyPH ~NHyH0 7 G&:Q

S (7df32~_ f&?%gd{é‘n?ﬂ%w’?%‘%“%g?%%é@v{iﬁ avffE il (%[3)2(2);3 s ?8.3;16,( m18.2|7_|)4:

25.75, 41.20, 48.00, 54.57, 60.66, 111.72, 122.17, 123.99, 124.53, 125.21,
126. 79, 127.13, 127.31, 128.32, 134. 67 135.79, 10 137.49, 138.72, 141 85,
143. 48, 14408 m&%ﬁ Jo} 214 t%;t—ﬂxﬂ’ %L&Jmet% fensy Ls%@%-étral{

Anal . Cal cd. : 0. 2( CAHI00) : 9. 8

5.01:; 5N, 10. @ mo- - 5. ,_. .__“.(. .rv ide ol-c boxylic cxd pre-b nm LBr, 28 30.
EXAMPLE: 37 Cl "15 ANI D9788: Preparation of

N (3-{[ (1H benzi m dazol - 2-yhnet hyl ) - (5, 6, 7, 8-t et rahydr oqui nol i n- 8-yl )-am no
]-methyl} -bepzyl)-2,6-dichloro-isonicotinamde Using the EDCI coupling
general procgdufe F. Reaction of

(3-am nonet yl)-1H benzi m dazol - 2-yhnet hyl ) - (5, 6, 7, 8-t et rahydr o- qui no
l'in-8-yl)-am 94 g, ~20 0.24 mmol ), 2,6-dichloroisonicotinic acid (50
nmg, 0.26 mmol), J1- oxy‘ﬂénzotrl azol e (35 ng, 0.26 nmol), 4-nethyl

mor phol i ne (40-4& 6 n?ASl ), and EDCI (50 ng, 0.26 mmol) for 24 h at
roomtenperature follomed by col um chromat ography on silica ge

( Et CAc/ MeOH/ NF3MO19€199: 1: 1) gave ANID9788 (87 ngy, 59% as a white foam 1H
NVMR (300 2=CDC13) S 1.74-1.83 (m 1H), 1.98-2.06 (m 2H), 2.27-2.28 (m
1H), 2.72-2.§ 5 (m 2H), 3.74 (s, 2H), 3.88 (d, 1H, J= 18.0 Hz), 4.08 (d,
1H, J= 18.0 Hz), 4.13-4.16 (m |1i), 4.43 (dd, 1H, J = 15.0, 3.0 Hz), 4.56

(dd, 1H J = 15. 01569 st Fdtrahd8niboRd.7 i mido)Hdhyl]-b&Byl}-carbamic acid fterr-
butyl ester (88 mg, 0.24 mmol), 2-Chloromethyl-benzimidazole-1-carboxylic acid tert-
buty] ester (80 mg, 0.30 mmol), DIPEA (0.10 mL, 0.54 mmol), and KI (19 mg, 0.11 mmol)

10 were heated to 80 °C in CH3CN (1.5 mL) for 2 h under N, then it was stirred at room
temperature overnight. The reaction mixture was concentrated in vacuo, diluted with ethyi
acetate, washed with NH4Cl (aq), NaCl (aq), and dried (MgSO,). Evaporation of the
solvent and purification of the residue by flash chromatography on silica gel (1:1:98
CH30H — NH3 H,0 — CH,Cl,) afforded the title compound (80 mg, 56%) as a white foam.

15
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1, 5 MAR 1005 7.44 (s, 1H), 7.65 (s, 2H), 8.60-8.62 (m 1H); 13C NMR (75.5
MHz, CDC13) S 14.85, 21.94, 24.35, 37.14, 44.78, 49.25, 54.67, 61.32,
112.37, 118.95, 121.89, 122.34, 123.01, 127.43; 128.45, 128.9715 MAR. &5
135.48, 138.08, 138.14, 140.43, 147.42, 147.69, 151.66, 156.54, 157.73,
163.68. ES-NR,0:;/.%z,.,573 (Mt~. Anal. Cal cd. C31HZ$N6C120. 1.,,3@;@@1 g”g 4H2O 5
C, 57.92; H 4.68; N, 12.66; d, 21.37; Found: C, 58.08; éo N, 12.63;
Cl, 21.20. EXAMPLE: 38 | 0 ANI D9795: Preparation of

N (3-{[ (1H benzi 'd zoI | me 7, 8-tetrah nol i )-amno
] - et hyl } -benzyin? “?dﬁh’é?%%?ﬁt%géﬁ?% XY921805Y W@%}I&wc lfﬁgég her al
pr ocedure ernl'a’eﬁirm-qmnolﬁﬂ-lyl) ammo]-methyl}-benzmudazole- -carboxylic acid tezt-butyl ester

(3-am nonet hyﬂ beni}yzég) I—i— a IW‘?@{ qg,gwg 7?/& ﬁfr dro gui no
lin-8-yl)-aWla oD iy ‘% 2 FHE O Bl c , 0.33
mmol ), 1- hydaslmuqnbemsz sxirradaitqbem(téxﬁperm,e Fer3Rhamoihe, mﬁmemhylcoﬂmumiml ime (49,
uL, 0.45 nmol 15 for 4 h at .ro erature
fol | oted by ‘)”P °£Vﬁﬁ?c @&?gg g a&ﬁe%ﬁ%}%é%’ i’f‘ © MR es Kb itos: 1 1)
gave the degilted] with CCTNILIL,, (BRredChrob@Belites EhW@ntcE p‘raam wMuﬁl@dtlb}eﬂhﬁr salt’
formati on general gr|orocedure D:.. Conver si % of tgf m rom above to the

hydr obr oni d&8RpteetgeRyeom oy 69 Q<98 GHiQ f) e&’eféeq\/ﬂ}f titlepz) s

1.92-2.09 (Bamﬂdundgan;l-g’%@%)]asﬁd'&'hngfc%@ 2.33 (m 2H), 2.46-2.49 (m 111,
3.02-3.08 20 3.88 (m 2H), 4.14 (s, 2H), 4.47(d, 1H, J

16.5 Hz), 4.66 (d, 1H J =16.2 Hz), 4.76-4.81 (m 1H), 6.92 (d, 1H J

; 22'@) 507 (%9 Z I_Igs%ngg le H)cr c% %@g%&ﬂ( B?océdz_.‘} F: 7Re%é1uo¥1 Zﬁ(i%gﬁo?eﬁz

(d, 1H, J =bepzg)-(H bemgaz(om-ymthys) -5, 657,84temr;yd’rom@uwm -lFemBe N, sz)
ég gg gg giﬂ%ﬁ%ﬁﬁzeﬁﬁ%&%’@%@ ?9912@ 82, ’4§29m§7 01505800105 79,
130. 55, 134hwioxyBeIZeE A206(252ng, P9 858mal) Gh-eehylagorpholine 760 ul3, ®3|\mm012,0®5
EDCI (34 mg, 0.18 mmol) for 2 d at 50 °C followed by column chromatography on silica
15 gel (1:1:98 MeOH — NH,OH - CH,Cly) gave AMD9933 (29 mg, 28%) as a white
powder.'H NMR (CDCls) & 1.72 (br s, 1H), 2.18 — 2.24 (m, 1H), 2.74 — 2.92 (m, 2H), 3.02
~3.19 (m, 3H), 3.70 (4, 1H, J = 13.5 Hz), 3.83 (d, 1H, J = 13.5 Hz), 3.94 — 4.05 (m, 2H),
4.57 (d, 2H, J = 5.4 Hz), 6.47 (br s, 1H), 7.00 — 7.08 (m, 3H), 7.21 — 7.36 (m, 6H), 7.56 —
7.59 (m, 1H), 8.31 (4, 1H, J = 3.3 Hz), 8.48 (s, 2H), 9.59 (s, 1H); '*C NMR (CDCl;) &
20 24.73, 28.40, 35.98, 43.92, 49.16, 55.11, 57.07, 110.99, 119.39, 121.76, 122.20, 122.85,
128.55, 129.41, 131.78, 133.85, 136.51, 136.95, 139.03, 142.88, 143.55, 147.26, 147.91,
154.08, 156.03, 162.48; ES-MS m/Zz 5712 (M+H); Anal. Caled. For
(C31HzgNsC1,0)#0.1(CH2Cl2)¢0.3(H,0): C, 63.81; H, 4.96; N, 14.36; CI, 13.32. Found: C,
63.85; H, 5.02; N, 14.24; Cl, 13.47.

42

»

25 EXAMPLE: 34

o dcl
HN
cl N
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150. 92, 151.81. ES-MS nilz 530 (M+H). Anal. Cal cd. C34H3sN50. 2. 2HBr 1.2HzO
C, 55.99; H 5.47; N, 9.60; Br, 24.10; Found: C, 55.80; H, 5.50; N, 9.53;
Br, 24.26. EXAMPLE: 39 5 AN D9836: 15 MAR 2005

N (3-{[{1H Benzi m dazol - 2-yhnet hyl )- (5, 6, 7, 8-t et r ahydr o- qui nol i n- 8-yl ) am no
] - met hyl } - benzyd4>+3, 5- di br ono- |son|cot|nan1de (hydr obr om de--sal-ty--Reacti on
of 3, 5-di bronoi sonicotinic acid (73 ng, 0.26 mol ), oxalyl chloride (1 nl)
at reflux for 1 h, followed by reaction of the corresponding acyl chloride,
(310 AMDY958: 3,5-Dichloro-N-{4-[(5,6,7 8—tetrahydro—qmnolin-7—ylamin°)-methy1]-benz}’l}' o
ani nonet hyl - benzyl') - TH benzi ni dazol-2-yhnet hyl ) -(5, 6, 7, 8-t et rahydr o- qui nol i
n- 8-yl ) am nisopic@tBamgde 0. 26 mmol ), DI PEA (0. 30 m., 1.70 nmol), and

catal ytical amount of DVAP for 3 h at roomtenperature gave the crude
prodcuct aspyshlLow Qif ino}-

chr omat ogr a : to give the title
conmpound ( 6Mmethyl}-tenoy peid terifahEesters sj ng General Procedure D:
Conversi on of the foamfrom above (60 ng, 0.09 nmol) to hydrobromn de salt
using an acetic acid/ HBr solution, foll opetby re- preC|p|tat|on of the salt
from di et hyly@et ' oam ~H NMR (CD30D) S 1..88
1.93 (m 1HNs 2 - 2.35 (m 2H, 2.44 - B (m 1H), 3.05 - 3.09 (m
2H), 3.80 - 3. (m ZFD, 4. 40 =—4>46 (m S&Y, AB4 CAnbokH, J = 16.5 Hz),
4.72 - 4.77 ( Hy ONHbod - 07 20 (m 2H)1H,J=6.9 Hz), 7.55
(dd, 2H J = 34 . 7.65 (s, 1H), N&T37 77 (m 2H), 7.94 (dd, 1
H J5%6.0 7.8 8. 40 (d 1 H J=7.8Hz), 867 (s, 2H), 8.93 (d, 1 H,
J= 5.7 Hz); 13C M@ﬁé 677,8-TeidahydrooqudolinLy lﬁnoﬁ-ﬁeﬁﬁl]-lﬁﬂzﬂ}zcarﬁékm33

66. 00, 118.63, 122.98, 13 7 131.39,132, 35 133 36, 133. %g %ﬁ g&g % 5 71
141. 05, 143addteratmyloster 035123021 mmady NsCH(66 me; 859 synall DIEEA 0

/z 661.3 | ? B 1fotad OBy O col{ukis O
g.zlﬁHBr): C‘Iﬁ%}? %Aﬂﬁydro@ @ﬁlﬁlz EfoxFO:'fh (agslto'égl %ﬁﬁ%&%ﬁd% foiveld %20 ﬁhﬁs) 87

N, 9.75; Br ¢hr8matggraphy/dn silichgelhrR: %dﬂgOHE)MIE Q4d:CL,) gave the title compound

10 (70 mg, 47%) as a yellow foam.

benzenesulfonamide:

=
Nx

Ns’N

To a stirred solution of (4- {[(2-Nitro-benzenesulfonyl)-(5,6,7,8-tetrahydro-quinolin-

L5 7-yl)-amino]-methyl}-benzyl)-carbamic acid tert-butyl ester (160 mg, 0.29 mmol) in
anhydrous CH,Cl, (2 mL) was added TFA (2 mL). The resultant solution was stirred at

room temperature overnight. The mixture was concentrated in vacuo, dissolved with

MeOH, and added NaHCO,. The mixture was stirred' for 20 min, diluted with CHzCly,

filtered through celite. The crude product was purified by flash chromatography on silica

20 gel (1:1:98 CH,0H —~ NH3 H,0 ~ CH,Cl,) afforded the title compound (75 mg, 57%) as a

white foam.
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N AVDO874: Preparation of

2-am no- N- (3-{[ (1H benzi m dazol - 2-yl met hyl ) - (5, 6, 7, 8t etrahydr o- qui nol i n-8-y
| )-am no] - met hyl } - benzyl ) -6-chl oro- benzam de 5 Using t he EDCI cqpp“»@pzms
general procedure F. Reaction of

(3-am nonet hyl 1) - 1H benzi mi dazol - 2-yl net hyl ) - (5, 6, 7, 8-t et r ahydr o- qui no
lin-8-yl)- a§¥528%€% 0.25 mmol ), 2-chl or o- 6- at ni nob&RTEARIAZS (43 ny,
0.25 ol ), 1- hydroxybenzotriazole~ (34 nmg, 0.25 mmol ), 4-nmethyl

mor pholine (38 uL, 0.35 mol), and EDCI (48 ng, 0 25 | O nnDI) for 4 h at

room t enperideparatio eV v t foniil)-(n61 7 Sitetrahydrg ejuinolin-
( Et CAc/ MeOH_NREOF: 99 ve A’\!Lt (108 ng 79% as a white foam 1H
NMR (300 , MM@—F—W@Z& 2.01-2.12 (m 2H), 2.18-2.67 (m

1H), 2.732.9
3.97-4.15 (
7.13 (dd, 2Mx
7.42-7.45 (m
NVR (75.5 Mz,

(m 2H), 3.56 (d, 1H, J= 12.9 Hz), 3.64 (d, 1H, J= 13.2 Hz),
H, 4.20 (s, 2H), 6.64-6.69 (m 2H), 7.03-7.08 (m 3H),
6.0, 3.3.Hz), 7.20-7.28 (m |5 2H), 7.37 (br s, 1H),
7.57 (dj 1 J= 7.8 Hz), 8.58 (d, 1H, J= 5.4 Hz); 13C.
7. 4.38, 30.60, 44.81, 51.53, 56.52, 63.34, -
115.78, 115 2, Of 123 65, 124.07, 127.93, 129.57, 129. 86,
130. 05, 132.9%, 132.75, $57.41, 139.49., 139.62, 140.88, 148.34, 148.85,

156. 26, 158. 17,
C32H31C1NG OO 8H2m§l%7tﬁélc4l-%§2 Mg %eéé%%mﬁ%é @@%%*wﬁf%kf{@ (4-oinomgthyls .
Found: C, &6ng)-2- HtroeNﬂ%émrtemyclzequ@phnB Yﬂﬂ)emeﬂssum%S(?\?Dn@EZ/ 22399

PCT/ CAO1/ 0
N- ( 3- {[(mj”%éﬁlz F%]é\ %5%?9%0%93%%3 &> 1% O TaRYal P TSRS ) ani no

hyl
J-met hyl } {Bemey P17 zamelyidchstsy] suqrg ineéiqorrdmoeﬁ@rsm wgﬁw@@ng,@dapnng

general pr Qg rf@rt%o 86t 5°*C @ilowed by column chromatograph ilica gel
(3-am nonet hyl I H benzim él)gfol yzcoyur?]r?e% h?ﬁlao%rSP g 7 Sl Ca e (}131/3?0 qui no

lin-8-yl)- M@Qfé HrgCHz@z)%leﬂ}le camBpug{l €47 g, S0%0 A «'cmllomfgamm d (50 ng,
0.26omol ), 1-h 6 I Ampr phol i ne
Q450 ) o3 PRGN R ol g R o 45T
t enper at ur é[(ﬁ@&qab@de@yulfvoylbrm ¢ Rrtetrehy drgrqaplolin-Gryl)sinhinglamefbyl} -bérdzyl): 98 McOH -
NH4O0H - : | . 410 i ( CDC13)
\PHO Ct)csats, (BRI AGTRY 4 0By Sul gy ol M (O
2.91 (m mngH)1,953mubl) &, DPH) (2 BLB At febhm lerkferajure 1whBerSNHLJr, 4 4. fbllo*(v‘_sﬂ bt H J =
éEl) ,5 |7_|Z %_2 fp}mgé%?fox?%l grgﬁr’glat#ag%y cﬁr?ggtgg?aﬁlixyzgi sileca_ge?(Z?Z:b_!'JZ EH;;(ZHO—%\H-'I:; 1-7128 4 (m
15 — CH.Cl,) afforded AMD9958 (15 mg, 51 %) as a white foam. 'H NMR (CDCl3) 8 1.57 -
1.70 (m, 2H), 2.01 — 2.06 (m, 1H), 2.60 — 2.89 (m, 3H), 3.00 — 3.13 (m, 2H), 3.83 (s, 2H),
4.66 (d, 2H, J=5.7 Hz), 7.00 (dd, 2H, J = 4.8, 7.5 Hz), 7.30 — 7.37 (m, SH), 8.23 (d, 1H, J
= 3.9 Hz), 8.46 (s, 2H); °C NMR (CDCls) & 26.48, 28.80, 39.42, 43.70, 50.69, 52.39,
121.16, 127.68, 128.27, 128.55, 129.02, 131.47, 135.75, 136.46, 140.19, 142.35, 146.79,

20 147.65, 15551, 162.04; ES-MS m/z 441.5 (M+H); Anal. Caled. For
(C23H2,N,C1,0)0.5(CH,0): C, 61.71; H, 5.29; N, 12.25. Found: C, 61.71; H, 5.24; N,
12.24.
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.5 2H), 7.42 - 7.45 (m 3H), 7.50 (d, 1H, J= 7.8 Hz), 8.29 (s, 2H), 8.65 -
8.67 (m 1H); 13C NMR (CDC13) S 21.72, 24.12, 29.56, 44.23, 49.04, 54.87,
61.48, 121.93, 122.80,127.50, 128.54, 129.06, 129.13, 129.40, 135187

137.46, 137.92, 140.10, 142.89,147.17,147.73, 156.27, 157.48, 162.4%¥?E@§NB
mz 571.6 (fHpe<Anal. Calcd. For (CstHzsN6d 20)0. 2( CHZC12)=0.7(+20}: C,
62.34; H 5.00; N, 13.9%;, d, 14.16. Found C, '.0 62.28; H, 4.98; N

13.58; d, 14.20. 1 5 MAR 2005 .. WD 02/22599 EXAMPLE: 42 ANMD9849:

Prepar at i oOnEXAMPLE: 35

N (2-{[ (1H benzi m dazol - 2-ybnet hyl ) - (5, 6, 7, 8-t et rahydr oqui nol i n- 8-yl )-am no
]-nmethyl} -benzyl)-2, 6-dinmethyl-benzam de 5 Using the EDCI coupling general
procedure F. Reaction of

(2-am nonet | ) - 1H- benzi m dazol - 2-yl net hyl ) - (5, 6, 7, 8-t et rahydr o- qui no
l'in-8-yl)-amn ng, 0.18 mmol), 2,6-dinethylbenzoic acid (29 ng, 0.19
mml ), 1-hydridxylfenzotriazole (26 ng, 0.19 mml), 4-nethyl norpholine (27

uL, 0.25 nmol), H (376C @ 0.19 mmol ) :for 18 h at room
t enperature foﬂlomed oIWnn ghripmat ography on silica ge
( Et CAc/ MeOHN= 199: ¥'1)~gaye e desired product (34 ng, 37% as a white

foam Usi ngHBr salt foromtcon general procedure D: Conversion of the
o(e )

foam from ab po the hydrobrom de salt gave ANI D9849 as a white powder.
"H NMR (300 DZO) S 1.94-1.98 (m 1H), 2.08 (s, 6H), 2.23-2.28 (m

1H), 2.40-2 2Hra.35. - rSnidadoB . drdauihdnfepl, 4. 17
(d. 1H, St ’fﬁ??z i i‘ﬁﬁ?@lf(?ém 2%#°§.ﬁ%%?tlﬁﬁ%%$(%@tez%oh% 481-4.87 (m
1H), 6. 87- GargiRo)-ethyl}-bhnzyB-3grdighlorp-igenicotippmidy 04-7.08 (m 3H), 7.217.26 (m
1H), 7.34 (d, 1H, J= 7.5 Hz), 7.53-7.57 (m 2H), 7.60-7.65 (m 2H), 7.91
HAmindm Sthakisl:7. 8 Hz), 8.73 (d, 1H, J= 5.7

, 20.46, 20.73, 27.93, 43.93,

49.60, 53.830. 62 Ok 113.94, 126.19, 126 82, 2Q_127.76, 128.30, 129.24,
129. 31, 129. 75 19, 131, 89—438 93 134 136.01, 136. 34,  139. 87,
141.06, 148.29F 158#6%-Bi51.32, 173.34. ES- MS~F *2™B0 (M+H). Anal. Cal cd.

C~I 35N50~2. 1HBr ~1. 4H2O. C, 56.34; H, 5.55; N 9.66; Br, 23.15; Foun(%: C
56.48: H 5. 73:Ton stred@olutipn oDNHyEIOH (170 mL) was added (4-Bromomethyl-phenyl)-

acetic acid (1.61 g, 7.01 mmol). The resultant solution was stirred at room temperature for
2 h. The mixture was concentrated in vacuo, and redissolved with anhydrous THF (10
{0 mL). To the solution, BH3.Me,S was added, and the mixture was stirred for 1h at 70°C,
and at room temperature for 2 d. The reaction was concentrated in vacuo, 6 N HCI (10 mL)
was added, and the mixture was stirred at 70 °C for 1 h. Water (20 mL) was added, and it |
was neutralized with 1 N NaOH to pH ~ 7. The solution was concentrated to dryness under
high vacuum, washed with MeOH/CH,Cl,, and filtered. The crude product was purified by
15 flash chromatography on silica gel (5:3:92 CH30H ~ NH3 H,0 ~ CH,Cl,) to afford the title
compound (820 mg, 77%) as a white foam.

Preparation of 3.,5-Dichloro-N-[4-(2-hydroxy-ethyl}-benzyl]-isonicotinamide:
HO Cl A N
N
O Cl

Using the EDCI coupling general procedure F: Reaction of 2-(4-Aminomethyl-
20 phenyl)-ethanol (306 mg, 2.03 mmol), 3,5-dichloroisonicotinic acid (385 mg, 2.03 mmol),

1-hydroxybenzotriazole (301 mg, 2.22 mmol), 4-methyl morpholine (0.50 mL, 4.45 mumol),
- 66 - :




-74 1 5 MAR 2005 PCT/ CAO1 /01325 ANI D9981:

N-(2-{[ (1H Benzi m dazol - 2-yl net hyl )- (5, 6, 7, 8-t etrahydr o- qui nol i n-8-yl )am no
]-methyl } -benzyl)-3,5-dichloro-isonicotinande 5 Using the EOCS MaRURHgS NO
general procedure F. Reaction of ,

2- anunonet hy). - | ) 1H benzi nl i dazol - 2-yl met hyl ) - (5, 6, 7, 8- dr o- qui no
l'in-8-yl )-aﬂun‘ggj()% ng, 0.18 nmol ), 3,5-dichl oroisoricot ipﬁﬂgﬁ%@ﬁ 5(75% 67
ng, 0.26 nmol), 1-hydroxybenzotriazole (24 ng, 0.18 mmol), 4-nmnethyl

nor pholine (100 uL, 0.89 mml), and EDCI (37 ng, 0.19 10 mml) for 2 d at
room t enper ahd E®A (A 26anvge 8.2 ynrod) inanhydrows VB §F axbh pvanight 4t reom tgeiperatre : 98

McOH - NHAOH. . CHeOl Z 81 (40 400 whit g ' H NVR
(CDC13) S 1.%%"‘-’6@%‘?} 3@?&’%@%&0@%9@&@%{% o Jicglet &'225%&]?9{{ 1H)
2.68 - 2. 88 NHYORHIH,@,)Have tha tilScdniPoust- {291 Mg 2444)ds a Wit Joam. 12. 6 Hz), 5.01

(dd, 1H, J = 9.6, 13.2 Hz), 6.75 - 6.79 (m 1H), 7.18 - 7.33 (m 8H), 7.47.
(br s, 1H),r. . 7 8 9.81 (m 1H); I~C NWR

(CDCl3 S 26 " Z 110, GO, 4092, 4910, 990. LT, O~ ,

110. 68, 119. 37, 122. 04, 122.,38, 123. 07, 127.85,. 128.82, 129.15, 130.47,

132. 07, 134.-9% 39, IN138. 23, 143. 38, 145. 30, 147.33, 153.38, 157.32,
162. 39; ES- MSOsr / 1 : Anal . Cal cd. For

(C31H2&t ~T6C Z0) 0. 2( CHzCI2) ;1 C, 63.68; H, 4.86; N, 14.28; O, 14.46. Found
C, 64500; H 4.87; N 140100, 14.36. ZO EXAWPLE: 44 AMDO409: Preparation

(a-T5.6. 75t ot Ay OLBE noiT1408, ) Shy 2y DisHlos il G ldepyy <yl b
isonicotinamide (105 mg, 0.32 mmol) in anhydrous CH,Cl; (2.4 mL) was added Dess-
Martin periodinane (206 mg, 0.48 mmol). The resultant solution was stirred at room
temperature for 1 h. The mixture was diluted with 100 mL CH,Cl,, filtered through celite,
10 and concentrated in vacuo. The crude product (74 mg, 71%) was used in the next step

without further purification.

Preparation  of 2-{[[2-(4-{[(3,5-Dichloro-pyridine-4-carbonyl)-amino]-methyl}-phenyl)-

ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzimidazole-1-carboxylic acid
tert-butyl ester:

|

S
=

N
Cl

N =
Né[r\rboc H N

—Z

15
Using the reductive amination general procedure B: Reaction of 2-[(5,6,7,8-

Tetrahydro-quinolin-8-ylamino)-methyl]-benzimidazole-1-carboxylic acid fert-butyl ester

(74 mg, 0.20 mmol), 3,5-Dichloro-N-[4-(2-oxo-ethyl)-benzyl]-isonicotinamide (53 mg,

0.16 mmol), and NaBH(OAc); (44 mg, 0.20 mmol) overnight at room temperature

20 followed by column chromatography on silica gel (CH;Cl,-MeOH-NH4OH 98:1:1) gave
the tilte compound (99 mg, 88%) as a white foam. :

To a stirred solution of 2-{[[2-(4-{[(3,5-Dichloro-pyridine-4-carbonyl)-amino]-

methy!}-phenyl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzimidazole-
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~ (4-chl orome
by col um chromat ography on silica gel (CH2O Z/ MeOH NHaOH 198:1:1) gave 30

15 MAR 2005 Preparation of Pyridine-2-carboxylic acid

(4- Hydr oaynet hyl - phenyl ) -am de: Usi ng General Procedure F. Reaction of

(4- Ami no- phenyl ) - net hanol (200 ng, 1.63 nmmol), picolinic acid {§31MART005
1.79 mmol ), 1-hydroxybenzotriazole (242 ng, 1.79 mol), 4-nethyl
nor-.phol t ne We9~ub»» 2. 45 mmol ) and EDCl (343 ng, 1.79 mmol ) for~24-h at 5
roomtenperature, gave the title corrpound (342 ng, 92% as a red SO|Id "H
NVR (300 WMHz, CDC13) S 4.70 (d, 2H, J 3.9 Hz), 7.41 (d, 2H, J 8.4 Hz),
7.50 (ddd, h"barbbx?hc?acﬁd terfiolyl ckted (9% ing, Ulzmu(ud) irp#shydrons §H4CkHA) mL;)% (ddd.
1H J=1T1.

B ear at | on 190 TAHBLE Mg seligresaiusdh dis fing probm pporddhedOanihe orne 1) o
Reacti on of dxturéliwas cencemtdnaixin v:fcua,cdxslso(véd twitlr diePibtangt | adgede ARHE R dehe( 342

I 1T 6n romidig s iedgfor P Gudovith GHECE AREATREAHY B The 50%(;58
a red%sggl ((j(fé?j chbs Iﬁﬁﬁ@dﬁ%‘ﬁash m&a griphd. oﬁ]sd(cs gelZ(EI)Z%?CHﬁ)I(IdNHJ-HzQ—

(ddd 1H, J GHzﬂ:B to "flff@;d 41\4@1[1932 (9 88 i9&)°) % g Sefloy ‘E&‘}‘JHM%((?%‘%” 1@395,

1H). Prepar B i |2C01ac2d5 , 1 217 2.24 (m, 1H), 2.65
{4-~(5,6,7, g?rg{'un }gﬂ?g%lllw@pffgbm no) net (m }E (m Ig)e CGener al

procedure f of3. emmtﬁm l3t990ﬂ4 t‘kém,tﬁfﬁn"sﬂ/\idt MGk 6?%@%@ 13 (}’FS 'F{SD &- 9§t(par7rl'édr

sol ution of t eq ) ( =L84iH5),)8. 20
anhydr ous Ntcklg(@Td]@Nl%l;gP’ 5@0%3?63’?‘2!4 EH ig 2gggdr 1# th oggrll-&%ttgrrsozlsagr gr e,

vvals ?glded thm)t EUIMI(;[R({?D@%@ H, \’24)54 9Lt ES)M ,ABERIMSE2, SPHE, 62 HUI1L4A¢,
solution was stirred at_indi r

The ni xt ur e M8<L2dl¥etPri% H%%dﬁ 2?’28% A Té%q?%?’l ﬁgﬁﬂé%ﬁ&%}) gg%] celite
and concent rakgg. 1arm qrssdg mﬂlmzmﬁspusmw&sbya%ﬁ) ofmdl 0GalaghFor 25
Usi ng the above procedure |: Reacti 0

8-am no-5, 6 (@;@E@bﬁb&@)d‘? é@fzﬁ:é?D'Iq‘?éH(q)B? 613 By 598; Nrb3-§3; CL 14.95. Found:

N, N- dusopr o th n {342 dlyq.4% 81 mmol ) and pyridi ne-2cazboxylic acid
%ﬁlp’ne 4ﬁén%1de68200 mg, 0.81 mmol) for 3 h at 80 C followed

AI\/D94§)9 (10@3}@\@@@%5 as a yellowoil. "H NWR (300 MHz, CDC13) S 1.75-1.85
(m -76
Q@gup
N’ NH

AMDY9702: Pyridine-2-carboxylic  acid 3-{[(1H-benzimidazol-2-ylmethyl)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide (hydrobromide salt)

20 Using the EDCI coupling general procedure F: Reaction  of (3-aminomethyl-
benzyl)-1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (133 mg,
0.33 mmol), picolinic acid (40 mg, 0.33 mmol), 1-hydroxybenzotriazole (45 mg, 0.33
mmol), DIPEA (100 L, 0.57 mmol), and EDCI (64 mg, 0.33 mmol) in anhydrous DMF (3
mL) for 3 d at room temperature followed by purification of the crude material by
25 chromatography on silica gel (2:2:96 CH;0H ~ NH; H;0 — CH,Cly) afforded the title

compound (158 mg, 94%) as a white foam.
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25 MAR 2005 WD 02/ 22599 PCTI CAQ| /01325 2H), 2 00-2.04 (m 1H), 2.16-2.20
(m 1H), 2.73-2.81 {m 3H), 3.82-3.86 (m 1H), 3.87 (d IH J=12.0 Hz)
3.98 (d, IH J = 15.0 Hz), 7.03 (dd, 1H J = 7.4, 4. 7. 345(%1H
7.S Hz), 7.41-7.46 (m 3H), 7.43 (d, 2H, J = 84Hz) 787(ddd =
7.8, 7.8, 1.7 te),, 8.27 (d, 1H J =7.8 Hz), 8.37 (d, lH 8 Hz),
8.58 (d, 1H 2% 3 1), 10.00 (br s, 1H); S 13C NMVR (75.F§ "°‘é§c13 S
20.09, 29.08, 29.28, S 1.86, 57.98, 120.06 (2C), 122.20, 122.75, 126.79,
129.37 (2C), 132.85, 136.85, 137.25, 138.05, 147.23, 148.34, 150.25,
157.90, 162.28. GsmavGemral Bs@:d(AMHPf) Conversion (athe doant @on@pméﬁ@@xgm 2H70: C,

72.99; H Buef to’\'ehellirdff&r ,ﬁfagn& §sin Zgn 38 ucFL; 1@/}1%9 soglno&5foﬁ§wecﬁ§§'\4°'-5 45

10 ANI D9413: Prepazation i ne-2-car
(4-{[(1H benrz:@pmﬁug@p@|the2§a|ltn@@myd19th3(153the5 gave AM])9702 as a white solid. "H NMR

b ocedur o BORRBTS T SR [E1 2 TEluho. PIEE) i 37 Ty Rl I e

t et r ahydr o- 33§ toml2H.- 481:5/4sam9)37@t1hw]= o)) 4.556, dE, .(=AMD91m9)4 6r674.7ay, 0.19

(139 g, 0. b Y BAREUE G RS R G Pl P o AP AR 7 G o) °

crude produdH), B§2 e@l%r@m 2K BA Gt AdT, dp8 i), S29 i-BB4dml 2H)CBIBEKd, /1B DH/SNHAOH

198:1:1 1

cDal 3) )s 1 ?h/?gi ?%*)( %fiﬁ\fﬂg@?@ 83&(3??1 \II\%E‘S%% 7, 52122:9 éygg 5}4?30,0 |6Fﬂ5%

2 68 2. isla gml T2H)22. 137 143.99)r124, 532t95,213195379£,dz7151 1217%12.1628332-121)4674 12979(;71 -
(e, 3, Yl il Be 0 g 7 0900l T 8

Hz) 8 26 (((M+HI)H,Andl Taled Fdl)(Cu}figl\@@)(ZW(HEle Ic1,8)D. dtZ)Hm@) 18) 49ds3; Ll J‘
3.3 Hz), 9. 21.739, 23.41, 29.22,

48. 54, 53. 55401 &1%35 BI%’@FOPE@L @049715212 ‘2%7 N9, 8@6% r,3880.37 25 129, 28
134.71, 135.33, 136.73, 137.21, 137.62, 146.93, 147.93. 149.80 157.47.
161. 84 Emmg (MrH) . Anal . Calcd. for C30H2sNGO. O SHZO. 0.3CHCL3:
' C, 68.23 HXAMFEE3WN 15 76 Found: C, 68.06: H 5.54: N, 15.46. -77 1 5
MAR 2005 WO 02/ 22599

’ = Cl
Nq"E/ED\/N\"/éNK
N
A o

15 AMD9I788:  Preparation of: N-(3-{[(1AH-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino}-methyl}-benzyl)-2,6-dichloro-isonicotinamide

Using the EDCI coupling general procedure F: Reaction of (3-aminomethyl-
benzyl)-1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (94 mg,

20 0.24 mmol), 2,6-dichloroisonicotinic acid (50 mg, 0.26 mmol), 1-hydroxybenzotriazole (35
mg, 0.26 mmol), 4-1fnethy1 morpholine (40 L, 0.36 mmol), and EDCI (50 mg, 0.26 mmol)

for 24 h at room temperature followed by column chromatography on silica gel
(EtOAc/MeOH/NH,OH 199:1:1) gave AMD9788 (87 mig, 59%) as a white foam. 'H NMR

(300 MHz, CDCl;) 8 1.74-1.83 (m, 1H), 1.98-2.06 (m, 2H), 2.27-2.28 (m, 1H), 2.72-2.84

25 (m, 2H), 3.74 (s, 2H), 3.88 (d, 1H, J=18.0 Hz), 4.08 (d, 1H, J = 18.0 Hz), 4.13-4.16 (m,

1H), 4.43 (dd, 1H, J = 15.0, 3.0 Hz), 4.56 (dd, 1H, J = 15.0, 6.0 Hz), 7.03-7.37 (m, 10H),
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EXAMPLE: 46 1:f 25 AMD9982: Preparation of

N-(4-{[ (1H benzoi m dazol - 2-yl et hyl )- (5, 6, 7, 8-t et rahydr oqui nol i n- 8- yI) am n
o] -methyl} -phenyl)-3,5-dichloro-isonicotinan de 5 Prepazati onqgf

5-di chl oro- N- (4- hydr oxynet hyl - phenyl | -i soni cotinam de: | A suspen3|oﬁm§f

3, 5-di chl oroi soni cotinic acid (128 ng, 0.667 mmol) in thionyl chloride (2
m.) was heated at reflux for then concentrated. To the residue was

e, IR OB T M AT ™

filtered, amast bmlmsawzm 67ceﬂ§mtmavepist9cs mmp 2584 108,01 0oBMA125 Ny,
639 . 1H NVR ( % 7 8.7 Hz), 7.63 (d,

2H, J = 8. 412324)5 128. 61@@,19,2@48131%&@3% 14p.43, 14742 147.69, 151,66, 156.54,

5-Di chI oro ( gy g n

3, 5- dlchloric\il-7 (i%ﬁﬁgr5£p§%¥%k7j§ﬂen I)ﬁ?ggﬁgﬁo ?%g% ?@gﬁkﬁ9@z@%0421
mol )5 i n CH2,A722( 4, 26811, 10&S; Gleat.8Y Fatnd: €f $3i88; \H,t4kﬁ0aNsl&@?e|¢$|2dr200f 85% MhQ2
(430 ng, 4.20 mmol ) for 3 h. The mxture was filtered, and the filtrate was
concentrated to give a brown solid (84 ng, 68%. 1H NVR (CDC13) S 7.78 (s,
1H), 7.83 (EBXAMBLEJ3& 8.7 Hz), 7.94 (d, 2H, J= 8.4 Hz), 8.61 (s, 2H), 9.98
(s, 1H). -78 7 5 MAR 2005 PCT/ CA01/ 01325

®

AMD9795: Preparation of N-(3-{[(1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-
quinolin-8-y1)-amino]-methyl}-benzyl)-2,6-dimethyl-benzamide
10
Using the EDCI coupling general procedure F: Reaction of (3-aminomethyl-
benzyl)-1 H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (120 mg,
0.30 mmol), 2,6-dimethylbenzoic acid (50 mg, 0.33 mmol), 1-hydroxybenzotriazole (45
mg, 0.33 mmol), 4-inethyl morpholine (49 ¥L, 0.45 mmol), and EDCI (63 mg, 0.33 mmol)
15 for 4 h at room temperature followed by column chromatography on silica gel
(EtOAc/MeOH/NH4OH 199:1:1) gave the desired product (89 mg, 56%) as a white foam.
Using the HBr salt formation general procedure D: Conversion of the foam from
above to the hydrobromide salt gave AMD9795 as a white powder. 'H NMR (300 MHz,
D;0) & 1.92-2.09 (m, 1H), 2.13 (s, 6H), 2.20-2.33 (m, 2H), 2.46-2.49 (m, 1H), 3.02-3.08
20 (m, 2H), 3.77-3.88 (m, 2H), 4.14 (s, 2H), 4.47 (d, 1H, J = 16.5 Hz), 4.66 (d, 1H, J = 16.2
Hz), 4.76-4.81 (m, 1H), 6.92 (d, 1H, J = 7.5 Hz), 7.09-7.12 (m, 4H), 7.16-7.19 (m, 1H),
7.24-7.29 (m, 1H), 7.42-7.50 (m, 2H), 7.58-7.63 (m, 2H), 7.94 (dd, 1H, J = 7.5, 6.0 Hz),
8.42 (4, 1H, J = 7.8 Hz), 8.75 (d, 1H, J = 5.4 Hz); PC NMR (75.5 MHz, D,0) & 18.55
(2C), 20.47, 20.85, 27.84, 43.00, 50.16, 56.80, 62.94, 113.83, 126.11, 126.76, 127.37,
25 127.84, 129.17, 129.38, 129.79, 130.55, 134.59, 136.85, 138.12, 139.58, 140.96, 148.24,
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Usi ng General Procedure B: To a stirred solution of

(1H benzoi m dazol - 2yl met hyl ) - (5, 6, 7, 8-t etrahydro- qui nol i n-B-yl ) -ani ne (76
ng, 0.27 mml), 3,5-dichloro- N-(4forrry| -phenyl ) -i soni coti nanm de §&1MARy,2005
0.27 mml ), and AcOH (0.016 nm., 0.28 nunol) in 5 THE (3 nL) was added
NaBH( OAc)3 (175 ng, 0.826 mmol) and the m xture was stirred at room
tenperature for 17.5 h. The crude material was dissolved in saturated
HBr/ AcOH (2 nlL) and stirred at roomtenperature for 15 mnutes. The

sol ution wassormdesb&ﬁl ESVMS /830 tlrNaHAas) calad @ﬂﬂsﬂmﬂdz%r‘m@d?@Z (3 x
15 m.). The_conbi ned anic extracts were - dri B](Ngr?rm} and concentrat ed

in vacuo. Pi?r?%ﬁeél‘”dﬂ §0; Bre4d PLlpamnddt élslggiHbSySOc Bro243%r onmat ogr aphy on
silica gel (400:5:1-200:5: 1 CHzCl z/ MeOH NHA0H) afforded AMD9982 as a

yel | ow foa 429 . "H NWR (CDC13) S 1.68 (m 1H), 1.98 (m 2H),
2.17 (m 1HAMPEE 901" ( 2H), 3.63 (d, 1H, J= 17 Hz), 3.67 (d, IH J= 17
Hz),  3.87 (d 1H =17 He), 4.03 (m 1H), 409 (d, IH J= 17 He), 7.19 |

(m 3H), 7. 2H J 8.4 Hz), 7.49 (m SH), 8.30 (s, 2H), 8.69 (d,
1H J = 29 (s 1 ; 13C NMR I 5 (CDC13) S 21.31, 24.10, 29.15,
1 N6

48. 10, 53 1 1 N26, 120.20, 121.50, 12181, 12240,
128. 94, 129.13, 34 84/ 1 W36.61, 137.42, 142.42, 146.79, 147.39,
156. 23, 157. 24 160. 31T. Es- z 557 (M+H) (35CL), 559 (MeH) (37CLl}. Anal .

Cal cd. for N60120 0.9H26r 0. 4CH2C12: C, 61.36; H, 4.61; N, 14.12; d,
16. 68. Found: 61.22; H 4.62; N, 13.86; C, 16.80. ZO EXAMPLE: 47
AMDO426: Prel on of Pyridine-2-sulfonic acid

4-1(5, 6, 7, 8- A ahydro qui nol i . n- 8yl am no) nmet hyl ] - benzyl am de. ?5
Preparation of P 'dine-2-sulfonic acid _4-hydroxynethyl-benzyl am de GCeneral

2-
procedur e #YDPRIO: r eacVi(Hl(HY-Bapaimisazakize dmeyl-6hésV . 8tpitabydrerayinglin-gol)a
stirred solamﬁ&e@&yx;t b@nz?xmsrsemﬁréma 1§>g.{ébt¥na}mdea€ti19d:mefrﬂiegﬂ ge (1.0 equiv.), in

anhydr ous CH2C12 room tenperature under nitrogen
at nosphere, was added t he sulfonyl chloride (1.0 equiv.) solution

~dropwi se. The rgsidibaRE 3%%%1:191@0&%@4&&@@ d, 02769mm13 J oMﬁRc%Q%e foom

tenperature for indicated tine. m xture was dilute CHzCl Z (100

m . / ol ), BasHaIwF tier écfue@ugwer%moosacneﬁ o€ dbq Wn@%ﬁh’@@@ﬂ r@ted. The

crude mat ami@kneu@;;béwnﬁm&nwu&mlm& zgqbw ﬁ&&y&&a@h@@b% procedure
J: Reaction of é4 am nonet hy| - Bheny anol 86 mol ,

N, N- di i sopPaHf @03 yrea P 30emprof4 DIHEA { %Qa% » m@ﬁa ﬁvrqa&ﬁbﬁ@alz%%mf ghy!

chloride (308aPYor 3 HOQ r%@'témﬂe@imé%a% mét&@easmdcq%%%n@@ro@t Utk %He‘-‘ the
title corrpound (400 ng, 85% white solid. ' MHz, CDCl3) S 4.26

(br s, 2H) malgriglewaypurifiedpy) colunm zlgor@btpg@phmq) siliqa (E@”@c—é\@pﬂtmoﬁ 49-7.51

(m 1H), 71891:1) 8%iddth tlt%om 01%1%( Slmelds n)Jasawthfo%mB Hz), 8.68 (d, 1H J =
Hz). Prepar atl on o? I ne- & acid

4 cHﬁ or onet hyl %%n&;ﬂeamldBrocme@ch é‘ﬂnwrsup;ypf therfoar2-foam fabeve(6@ angl 0.09

M R e e R L R b
chr onmat ogr efthy satfren|dietly] gibbr {aGHATIDISYE @Ha Mtd)‘oagd%bNMRe(CﬂaODe sdd8pound (67
1.93 (m, 1H), 2.22 — 2.35 (m, 2H), 2.44 — 2.48 (m, 1H), 3.05 — 3.09 (m, 2H), 3.80 — 3.89
(m, 2H), 4.40 — 4.46 (m, 3H), 4.64 (d, 1H,J = 16.5 Hz), 4.72 — 4.77 (m, 1H), 6.99 — 7.07
20 (m, 2H), 7.28 (d, 1H,J = 6.9 Hz), 7.55 (dd, 2H, J = 3.3, 6.3 Hz), 7.65 (s, 1H), 7.73 - 7.77
(m, 2H), 7.94 (dd, 1H, J = 6.0, 7.8 Hz), 8.40 (d, 1H, J = 7.8 Hz), 8.67 (s, 2H), 8.93 (d, 1H, )
J=15.7Hz); ®C NMR (CD>0D) & 25.22, 25.31, 32.59, 47.62, 54.07, 61.33, 66.00, 118.63, '
122.98, 130.57, 131.39, 132.35, 133.36, 133.90, 134.59, 135.71, 141.05, 143.19, 145.09,
145.38, 151.80, 152.66, 155.26, 155.55, 156.18; ES-MS m/z 661.3 (M-+H); Anal. Calcd.
25 For (C31H23Br;Ng0)e0.4(CoH40,)¢0.7(H20) 2. 1(HBr): C, 44.06; H, 3.85; N, 9.69; Br,

37.79. Found: C, 44.22; H, 3.87; N, 9.75; Br, 37.77.
=71 -



| 5 ng, 5°/c) as a white solid. 1H NWR (300 MHz, CDCl13) S 4.28 (d, 2H, J =
6.0 Hz), 4.54 (s, 2H), 5.17 (br s, 1H), 7.23-7.49 (m 4H), 7.47-7.52 (m
1H), 7.88 (ddd 1H J =7.5, 7.5, 1.7 Hz), 7.97 (d, 2H, J = 7.{35|—mR 2(%569
(d, 1H, J = 4.8 Hz). ES-M5 nmlz 319 (I\/H\la) Preparation of '

Pyri di ne- 2- Svu»i\f»om/e acid

4-((5,6, 7, 8-tetrahydro-qui nolin-8-yl am uo) net hyl | - benzyl am de: 20 Reacti on
of 8-am no-5, 6,7, 8-tetrahydroqui noline (200 ng, 1.35 mmol), '

N, Ndusopr opgkampilmerone (157 uL, 0.90 mmol) and pyridine-2-sul fonic acid

4- chl or onet hyl'benzylani de (266 ng, 0.90 mmol) for 3 h at 50 C followed by
col umm chromat ography on silica gel (CH2C12/ MeOH/ I ~140H 98:1:1) gave X9426
(150 ng, 41 yeII0W0|I | H NMR (300 MHz, CDC13) S 1.68-1.79 (m

2H), 1.97-2. &r i 2. 12k (m 1H), ZS 2.69-2.84 (m 3H), 3.77-3.81

(m 2H) 3.927(d 12. C ), 4.20 (br s, 2H), 7.05 (dd, 1H, J =

7.5, 4.8 HZ) T 1:?8 Hz), 7.25 (d, 2H, J = 7.8 Hz), .36 (d,
amn1H)

7.36 (
1H, J = . 7.39-7. 44 7.82 (ddd, 1H, J = 7.8, 7.8, 1.5 Hz),
7.92 (d, 1H *N7.8 Hz), 8.36 (d, 1H, J = 3.9 Hz), 8.59 (d, 1H J = 4.2
Hz) : 13C NVR~( MHz, CDC13) szo 09, 28.94, 29.23, 47.80, 51.75, 57.87,

122.25, 122.6 26.94, 128.45 (2C), 128.88 (2C), 132.88, 30 135. 25,
137.30, 138.35, 147.68, 147.15, 150.34, 157.75, 157.95. ES-M5 m z 409 (M~
-80 15 I\/Amctrt ,PrctparahédJULdfst:a-arAnml-N-(Bé[(w -befizimid@zeHAad ety -65,6.7 32 0.

H 5 73, N, egbisaincin Sy Spisymihy e bR Sl oo b epar at on o

Pyri dg ne-2-sul fonic acid

met hyl}-bonzyl arbaRe (hy Bk G aiaeis Barauis Bt Forcar B anRasb el ool o

?ﬁl F 4I (t( |5b )_Sﬁttﬁ?iﬁ@ﬁég?ﬁ %Mbm?l)l(fw,@ Wﬂeﬁralfydﬂo-ﬁtﬂndlml-mﬁ) -amine (100 mg, . |
SI | an oxvne \ NnzZol nu ~ enz
RUERPREATE 1S (B I ad AR el LR S A it e

~4-1(5,6,7, 859 nag%tdﬁhmﬂfog]) metﬁmﬂoeplﬁhuémm)ommmon)] ahieBDYI (6 mg, 0.25

ANI D9426 150
(1 (21Qri rrzatﬁwOBl fongﬁyh 3&!%%‘?@9!?91:3 follqwisd -byo PoHR £BTCRERARRY P FHRG R ( 102

mg, 0.37 ft@ﬁ; é-b@ﬁﬁ%@aﬁb‘?i 1) %39 m@%ﬂ@(lmé 7008) ot ahw&“te foapm 'H

tenperature ol umm chr omat ogr ap on silica g

(CHzCl Z/ mmuomm%cps@mgé\s&lmémsi @Qio?nt?o@rhafl@l?elﬁ %67 (m 159, 243- o
|l ow f 00k ( 5o J=

551 %8 1Ry ot Gl 3 380 Mg 9RE), SO Bl 19@**2%’]"‘59794@{]‘(‘ 05058

(dd 2H J=(s2H), 684-5.60n, 213), 6@3{7(;08 (an3H)L5 1134@4, Y= ®0.283 Ha) n}lﬁ 2§£m14 1
4.02 0 - br s,
o5 (I 1 o Yl gdleseh g Y Z‘%z‘%%’%?dé@ R

oy Hz) 7. 06 NMR, (75.5 VEZ, C-Dmnssnfa Eﬁ)&8,3x)6107427812,:§1(5$} 5G.68, 63B4301571885 (m

2K, 745 (dddys T4 159724108 153:63; 12007, 18293, 189557/ 1586ed, Th0.05) 132468 132.75,

137.41, 139.49, 139.62, 140.88, 148.34, 148.85, 156.26, 158.17, 169.44. ES-MS m/z 551
(M+H). Anal. Caled. Cs;Hs3 CINgO#0.8H,000.7(C,H;O;): C, 66.65; H, 6.14; N, 13.40; Cl,
0] 5.65; Found: C, 66.62; H, 6.05; N, 13.28; Cl, 5.76.
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20 (ddd, 1H, J=7.8, 7.8,1.7 Hz), 7.98 (d, 1H J= 7.8 Hz), 8.55 (d, 1H, J=
3.6 Hz), 8.68 (d, 1H, J= 3.9 Hz). ES-M5 mz 669 (Mtl-~. Preparation of

Pyri di ne- 2-sul fonic acid 4-,~[(1H benzoi m dazol - 2-yl net hyl ) - (51 6 MAR 2005

8t et rahydr o- qui nol i n- 8-yl )-am no-nmeth 1}-benzyl anude: Using Gener al
Procedure E Reactlon of pyridine-2-sulfonic acid 4-({(5;6,7,825

t et rahydro-“éfﬁ? XHPi n- 8- yl)-[1-(2-trinmethylsilanyl-et hoxy’lﬁfﬁtqumlﬁl—l- benzoi m
dazol -2-81 15 MAR 2005 yl net hyl ] -am no}-net hyl }-benzyl am de (100 ng, O0.15
mol ), and 6N HCO (3.9 m) for 3 h at 50 C followed by col um

chronat ogr EEMMIIE | i ca gel (CHzCl2/ MeOH NHaOH:  94:3:3) gave the title
conpound (68 ng, 85% as a white foam 5 Using general procedure D: the oil

from above nverted to the corresponding hydrobrom de salt to give
ANID9429aI esolld 1H NI\/R(BOOM—IZ CD30D) S 1.92-2.02 (m 1H), 2
22241{m 3. 3.68 (br s, 4H), 4.42 (d, 1H, J= 16.2
4. 64 (d 1NH\/@Y \“@ .77 (dd, 1 H J =10.2, 6.3 Hz), 6.93 (d,
2H 'J = 8. 78374, Y2HY J= 8.1 Hz), 7.53 (dd, 2H, J= 6.3, 3.3 Hz),
760(ddd NT 7-5, 480102I0 Hz), 7.73 (dd, 2H, J= 6.3, 3.2 Hz),

(m 1H), 8. 1H, J = 5.7 Hz); 13C NMR (75.5 MHz, CD30D) S 15. 86,
21.94, 29.21) 78, 57.69, 62.82, 67.31, 115 22 (20), 123.70, 127.23.
128.03 (2Q), 128.65, 129.10 (2C), 131.80 (2C), 132.24, 136.53, 139.56,
140.73, 1 843141 . o¥-(3-{UbBanzimidszol Paylney])-(3.6,2,824raby 6@ @ROLABYIR6. ES- VB
mz 539 (Mhbo Ig@@; X S'S 2.2HBr 1.9H-0: C, 47.99; H,
4.83; N, 11. 15 lﬁb%ﬁ%f‘{‘%’rﬁ%@% _ Found: c 43.35; H, 4.92; N,
11.93: O 8. 35: Br 23.27;°S, 4.22. EXAMPLE: 49 O n -S n O AVD9830:

Pr epar ation of Akl n m.dazo net ) ?0
(5,6,7,8-tetrahy %o éu}ié'éngllb ﬁﬂg %%Lérgl Ofedr_r'-eet ﬁyﬂea@é’ﬁz%l fff)%ﬂﬁ’é‘ﬁ al f onam d
e A soI ut |bngy@f=1H benzumdazol-z-ylmethyl) -(5,6,7 8-teh'ahydro-qumohn- -yl) -amine (105 m
- (1H beng) | net hyl fﬁ(‘ré t et raE r,0- 8qU| nol i nyI -1, 4- ben
- zened| rnet hanam lﬁfc&?%ﬁ Ofpgomget Pyde Bgﬁ BRSO mBAZlee30 (0. 12
m., 0.94 mmpl026 mmbl)Et43:hétlm rﬂxﬁp}nﬂh,nel(ldo mtmd)};9 inindB;1Aed Z0AL B1nky, 986 heated
at 25 r ef l“gé 123 or21' n COQ‘H&&I eg%l n vacu The resi due was
part i tiondd Detveed af?cﬁﬁ’ @%‘?{ Y fﬂ}?)mﬂf OLAPEEAPENO (Hir2arae) . The
aqueous plias98 WO XINFYOIEEd CM,ChH) FEveMMDI®B (62 mg, 41%) as a white foam. 'H
NMR (CDCls) 8 1.65 - 1.77 (m, 1H), 1.91 — 2.07 (m, 2H), 2.23 — 2.28 (m, IH), 2.70— 2.91
(m, 1H), 3.71 (s, 2H), 3.81 (d, 1H, J = 16.5 Hz), 4.01 (d, 1H, J= 16.5 Hz), 4.05 — 4.10 (m,
1H), 4.53 (d, 2H, J = 5.7 Hz), 7.02 — 7.04 (m, 3H), 7.12 — 7.21 (m, 3H), 7.29 — 7.35 (m,
5 2H), 7.42 - 7.45 (m, 3H), 7.50 (4, 1H, J = 7.8 Hz), 8.29 (s, 2H), 8.65 — 8.67 (m, 1H); 1*C
NMR (CDCl3) & 21.72, 24.12, 29.56, 44.23, 49.04, 54.87, 61.48, 121.93, 122.80, 127.50,
12&54,12&06,129J3,12&40,13527,13746,13192,14&10,14289,147J7,14773,
156.27, 157.48, 16247, ES-MS mi 571.6 (M+H); Anal. Calcd. For
(C31H2sNsC1,0)#0.2(CH,Cl,)¢0.7(H,0): C, 62.34; H, 5.00; N, 13.98; Cl, 14.16. Found C,
0 62.28; H, 4.98; N, 13.58; Cl, 14.20.

791797(m%j , 8.01-8.07_(m 1H), 8.39 (d, 1H J= 7.8 Hz), 8. 65-8.67

-73-



1 5 MAR 2005 (20 nmL), and the conbi ned organi c phases were dried (MgSOH),
filtered and concentrated i~: vacuo. Purification of the crude material by
col um chromat ography on silica gel (400:5:1 CH2C z/ MeQ i/ N ~O#)5 MARozgghed
AMDI830 (229 nmg, 71 %9 as a yellow foam 1H NWR (CDC3) S 1.64-2.03 (m
3H), 2.37 (WookBse2.66-2.84 (m 2H), 3.76-3.89 (m 4H), & 14 Aov(sm 1 H),
4.41 (dd, 1 H J =9.6, 6.0 Hz), 4.66 (d, 1 H J =15 Hz), 4.79 (d, 1 H J
=15 Hz), 6.76 (d, 2H, J =8.1 Hz), 7.07 (m 1 H, 7.18 (d, 2H, J = 8.1
Hz), 7.27 ( mlmd4l (m 3H), 7.55 (m SH), 7.84 (m 3H, 7.96 (m 2H),
8.48 (m 1H™ X (CDC13) S 20.15, 27.15, 27.55, 45.30, 51.78, 53.32,
61.49, 111.81, 118.60, 119.84, 122.59, 123.06, 125.43, 125.60, 127.06,
127. 47, 127. 786 .01, 131.24, 131.92, 132.55, 132.69, 134.81, 10 136.75,
138. 13, 139.[21J,.14, 145.11, 151.74, 156.99. ES-M5 n:/z 678 (M+H). Anal.
Cal cd. for C3NWHI® 70x9). 5H2O C, 64.70; H 5.28; N, 10.20. Found: C,
64.65; H, 5.11; NN 4048

; 3, EXAWPLE: 50 15 AM )9831: Prepazation of
N-(4-{[(1H-ben§£n~i dazol -R-y| net hyl )- (5, 6, 7, 8-t et rahydroqui nolin-8-yl)-amn
o] - met hyl } - bgnzyl ) - N et hy¥-hHenzenesul f onam de Prepazation of

4- et hyl am nong 1- benzoi d i d methyl ester A m xture of nethyl

(4- br ononet hy nzoate (600" g, 2.62 mml), nmethylamne 20 (2.0 M MeOH,
6.5 nmL, 13 mmoY)’, potassiumiodide (cat.), and N, N-diisopropyl et hyl am ne

(0.46 L. 2,SndiB] ) pUBRMI B {92401 £ oA AR ). & 578 seml g, vesse

for 17 h, en conce ed inv e residue was partitioned between

sat ur at ed NegSQR(&gl)-amiR()-methylJabehz@H2/6r dimethpl-henzamiderd t he aqueous phase was
extrgcted with CHZCIZ (20 nmL). -83 1 5 MAR 2005 The conbi ned organic
phases were dried (MgSOX), filtered and concentrated i ~: vacuo.
Purification of Udisy ahc@Dradonplizg general opraceduchF o Reaatign agfh (2-asmingrhéthyda gel

N e e
7.39 (d, 2Hp.18=mfod), H2)dimBth9Bennid deid2(39 thg, 8.19 himol), 1-hydroxybenzotriazole :
| (26 mg, 0.19 mmol), 4-methyl morpholine (27 uL, 0.25 mmol), and EDCI (37 mg,

to 0.19 mmol) for 18 h at room temperature followed by column chromatography on silica gel
(EtOAc/MeOH/NH,OH 199:1:1) gave the desired product (34 mg, 37%) as a white foamt

Using the HBr salt formation general procedure D: Conversion of the foam from
above to the hydrobromide salt gave AMID9849 as a white powder. '"H NMR (300 MHz,
D,0) & 1.94-1.98 (m, 1H), 2.08 (s, 6H), 2.23-2.28 (m, 1H), 2.40-2.48 (m, 2H), 3.06 (br s,

(5 2H), 3.94 (d, 1H, J = 12.9 Hz), 4.17 (4, 1H, J = 12.9 Hz), 4.44-4.51 (m, 2H), 4.58-4.66 (m,
2H), 4.81-4.87 (m, 1H), 6.87-6.92 (m, 1H), 6.97-7.01 (m, 1H), 7.04-7.08 (m, 3H), 7.21-

7.26 (m, 1H), 7.34 (d, 1H, J= 7.5 Hz), 7.53-7.57 (m, 2H), 7.60-7.65 (m, 2H), 7.91 (dd, 1H,
J=1.8, 6.0 Hz), 8.41 (d, 1H, J = 7.8 Hz), 8.73 (4, 1H, J = 5.7 Hz), BC NMR (75.5 MHz,
D,0) 5 18.57 (2C), 20.46, 20.73, 27.93, 43.93, 49.60, 53.83, 62.04, 113.94, 126.19, 126.82,

20 127.76, 128.30, 129.24, 129.31, 129.75, 130.59, 131.89, 133.93, 134.50, 136.01, 136.34,
139.87, 141.06, 148.29, 150.67, 151.32, 173.34. ES-MS m/z 530 (M+H). Anal. Calcd.
Ci4H3sNsOe2.1HBre1.4H,0: C, 56.34; H, 5.55; N, 9.66; Br, 23.15; Found: C, 56.48; H,

5.73; N, 9.30; Br, 23.18.
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N- (4- Hydr oxynet hyl - benz~) - N- met hyl - benzenesul f onam de: OH A sol uti on of
4- met hyl am nonet hyl - benzoi ¢ acid nethyl ester (262 ny, 1.46 mml)
benzenesul fonyl chloride (0.22 nL, 1.7 nmol), and Et3N (0.29 ni,4 @A @h)
in 10 CH2C12 (15 nl) was heated at reflux for 15 h, then concentra
vacuo. The residue was partitioned between saturat ed NaHC03(aq) (20 nL) and
Et CAc (20 ntP,%2@%8° t he aqueous phase was extracted with PEN@A01/42E% nl). The
conbi ned organi ¢ phases were washed with saturated NaHCO3(aq} (15 nli) and
brine (10 m.), then dried (MySO™4), filtered and concentrated in vacuo to
give tan cr ESAMB H: 872 ng). 15 To a solution of the crude ester from above
(672 nmg) in THE (2.9 nL) was added diisobutylalum num hydride (1.0. M THF,

8.8 n., 8.8 at 0 C and the solution was stored at roomtenperature
for 30 m nut|es | the solution was added McOH (4 nL) and the sol ution was
acidified (p 0% HC (aq). The m xture was made basic with 1 N

NaCH(aq) and extfac with., EtQAc (2 x 20 nL). The conbi ned organic
extracts were (wpson), filtered and concentrated in vacuo.
Purification, of erial by colum chromat ography on silica gel
(40% Et OAc/ hexanes) gawe col durl ess crystals (25S ng, 61 % . 1H NWMR
(CDC13) S 1.6 . 1H, &= Hz), 2.60 (s, 3H), 4.15 (s, 2H), 4.70 (d,

2H, J= 6.0 Hz .33 (m 4H), 7.54-7.66 (m 3H), 7.85 (m 2H). -84 1 5 MAR
2005 N-(4-k'ornyl-b enzyl)-N-nethyl -benzenesul fonanm de A sol ution of

N- ( ]4) hydr ox4MEOR§: - benlyy2 XE(I\H@hhﬁilda?&lF&-ﬁﬁﬁﬂ:yl)f(@ﬁﬂ{&-td&al(y&;iﬁqlﬁ%hn- 80,1385 f
mmo]) in rr.ed .a enperature wi a suspension o
8S% S Mh02 Egéﬁ Lécghj%g@%s%)&lf}g?méipnﬁco 1;h?n xture was filtered through
Celi pe and the solvent fromthe filtrate renpbved under reduced pressure to
give a colourle | i HNVR (CDCI3) S 2.65 (s, 3H), 4.24
(s, 2H), 7.50 (g’sm%ﬁi‘ @1&%031’11%8“9}%%9“ use Fn%ieagpsn 2allmeliaitf:thml|-11)enzyi)a 02 (s,
1H). 10 Usilkfjbeaginidaabl Pym&@@n(eaﬁs‘m?@a@ds& WA G- @915

1-tert-butox HBenzi m dazol hneth 1)-(5,6,7, g’bt etrahyélro qui no
: I(| n-8-yl)- %f}gaﬂf%el\ﬁﬁfglsoel%c 1y /0, ymg, 0.25 mmol) 1-hydroxybenzotriazole

N- (4-f or nyl(2dm 19 mbdn f ; and
AC(OH (000 ?ﬁm e é)*'“ fORATOR rirlol? R ER LR 804 5%,
1. 030 rmo! ) ™I thr?edrﬁtf?w éCWSa@lel H@‘ﬂeda‘w Felomn tchropeategraphy ohosilic@Gzeh.

Pt Lot ofpom ooyl s thosel T R QAR |1 2
NMR(CDC13)5153-—177(m 2H), 2.02 - 2.08 (m, 1H), 2.35 — 2.39 (m, 1H),268 2.88
(m, 2H), 3.56 — 3.85 (m, SH), 4.20 (d, 1H, J = 12.6 Hz), 5.01 (dd, 1H, J = 9.6, 13.2 Hz),
© 6.75-6.79 (m, 1H), 7.18 - 7.33 (m, 8H), 7.47 (br s, 1H), 7.66 (d, 2H, J = 7.5 Hz), 8.32 (s,
5 2H), 9.81 (m, 1H); *C NMR (CDCls) & 20.86, 21.16, 28.87, 40.32, 49.16, 55.17, 58.51,
110.68, 119.37, 122.04, 122.38, 123.07, 127.85, 128.82, 129.15, 130.47, 132.07, 134.95,
135.39, 138.01, 138.23, 143.38, 145.30, 147.33, 153.38, 157.32, 162.39; ES-MS m/z 571.2
(M+H); Anal. Caled. For (C3;HzsNsCL,0)#0.2(CH,CL): C, 63.68; H, 4.86; N, 14.28; CI,
14.46. Found C, 64.00; H, 4.87; N, 14.10; Cl, 14.36.

20 EXAMPLE: 44

AMDY9409: Preparation of pyridine-2-carboxylic acid {4-((5,6,7,8-tetrahydro-quinolin-8-
ylamino)-methyl}-phenyl}-amide.
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A solution of the oil fromabove (41 ng, 0.063 mol) in 3:1 TFA/ CHZC12 (4
m.) was stirred at roomtenperature for 1 h, then concentrated in vacuo.
The residue was partitioned between CH2C12 (10 nlL) and 1 N NaCHf&IMAR 12605
m.), and the aqueous phase 20 was extracted with CHzZC12 (2 x 10 nlL). The
conbi ned or-gante-extracts were dried (MSH), filtered and concentrated in
vacuo to give AMXO831 (33 ng, 16% as a colourless foam 1H NWR (CDC13) S
1.69 (m 1H), 2.02 (m 2H) 2. 26 (m 1H), 2.51 (s, 3H), 2.69-2.91 (m 2H) ,
3.73 (s, 2H /1 1H), .18 (d,
1H, J = 17 7.1 mS,737(d 2H, J = 8.1 Hz), 43(d,1HJ=
6.6 Hz), 2S 7. 4515331gfi§cnéxl?ﬂ PiSbhdurd/F Seadtinn o (4-Axtndshefil)-methanol 3¢9 R ¢3CDCL 3)

V2. 66, 129mm6), Msynicidl3Y g, 115 Ri; rydpobinis O ms 1R el 1

147. 33, 1564.54thyilBémphSlineR36dRILN2/43 1ERal) @MBDCIM mg, 859 mirBolMAR 22008t
Cal cd. for Hg

3NSSQOZ0. 2H20. Q. 4CaHs O, E d:
C, 68.31; nqomete@@ratwe gavedhse tifiscoquppognd 53%2 é’ﬁ§ re?)F@b 'ﬂg%&@o oun
N- (4- {[(lHﬁﬁ}ZgﬁFf};ﬁgQ gdwﬁwgtmybm@@ @ mtﬁam[mw(m M8 7.5,

-yl ) - am no] =net “benzenesul f onanmi de

N-(4-{[(1- be&zlehHs)UVﬂ%@ﬂmH‘MHZ}ﬁ@&ﬂﬂd QHyﬁnétSh%S)‘*ée‘}Zb Sﬁléﬂd#a(hydro qu
i nol i n-8-yl benzyl ) - benzenesul f onam de (AVD9830) (161 10
ng, 0.234 rr%‘ro?#}ﬂ&btsgs hl>f‘ked HBr/ AcOH (3 nL) was stirred at room
tenperature for 3.5 h, then d| ethyl ) (
col our | ess RreparitionofPyridi 3 YR AP the residue was

tit d bet ‘CHZC12 (10 mb) and saturat H L Th
basi 19 Lgﬂgousepmﬁ&o@a@ PM&&&@&%&Q%‘@&%{%&’ %‘%@%dﬁi?@o i ned
organi ¢ phages e ?i&wﬁ%@ﬁmozlahaﬁfeﬁﬂn@ﬁﬁowmb(meﬂ lﬁsnmaﬂ)zro 15
Cr

Puri fi cat i t | | h |
M A R SO T U e
NVR (CDCl3 DE] )15 @%1 ngH%W 45 gd ﬁ fmg. 42HQ 7302&:1( w1, 1H)7.5,2.86F9UHY.4m  2H)

et her (20 as agdded to give a

IA'F 1 Rl -

- 3.68 (s,

( J =17
Hz), 4.87 (ﬁd)zli,IFaS??Isz%?dddcmH 5—43778“ lﬁiz‘iz @7631@3%3 éo“%éé’s((h’i 2H)
737760 (%11 7.80 (m 2H), 8.68 (m 1H): 13C NMR 20 (CDCL3) S 22.08.
24. 1 47.66, 49.21, 54.47, 61.26, 122.30, 123.03, 127.75, 128,54,
129. 65, 129_73 133 20, 135 47,

8 6 63,
156. 87, 158 ro-qEOPR y1aHo)!

C3~ mlNSS%Q@%g}Zamge 6552 H 5 58 N 12. 14 Found: C, 65.56; H,
5.60; N, 12709 -3806

General procedure for substitution reactions with chlorides (D):
To a stirred solutjon of the amine (~1.5 equiv.), and Hunig base (1.0 equiv.), in
20 anhydroué MeCN (~0.2M), at room temperature under nitrogen atmosphere, was added the
chloride (1.0 equiv.) solution dropwise. The resultant solution was stirred at indicated
temperature (~80°C) for indicated time. The mixture was diluted with CH,Cly (100
mL/mmol), filtered through celite and concentrated. The crude material was purified by

9

chromatography.
25
Using the above procedure I: Reaction of 8-amino-5,6,7,8-tetrahydroquinoline (181
mg, 1.22 mmol), N,N-diisopropylethylamine (142 uL, 0.81 mmol) and pyridine-2-
carboxylic acid (4-chloromethyl-phenyl)-amide (200 mg, 0.81 mmol) for 3 h at 80 °C
folloWed by column chromatography on silica gel (CH2Cl,/MeOH/NH,OH 198:1:1) gave
30 AMD9409 (106 mg, 36%) as a yellow oil. 'H NMR (300 MHz, CDCL) & 1.75-1.85 (m,
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15 MAR 2005 EXAMPLE: 52 PCT/ CA01/01325 ANI DO436: Preparation of

Pyridi ne-2-sul fonic acid {4-[(5,6,7, 8-tetrahydro-quinolin-8

yl ami no) - met hyl ] - phenyl }-am de (hydrobronide salt). 5 Preparati$§ pir 2005
Pyridi ne-2-sul fonic acid (4-hydro ethyl-phenyl)-am de: Reaction. of

(4- Am no- phenyl ) -net hanol (249 ng, 2.03 nmol), N, Ndiisopropyl et hyl am ne
(294 uL, 1. %’é’y J. and pyridine-2-sul fonyl chloride (3®0T&401/0132569 mol )
for 1 h at roomtenperature followed by colum chromatography on silica gel
(CHzCl z/ MeOH 194: 3) gave the title conmpound {210 ny, 47% as a red solid.
1H NVR (0 (28) 2M9:2,04CBCT B), 23 642 .80 (nf,d H),2-73-2.8 F (18, THH3 82-3B6AA, (1), 3387 aH)

783 (aaa, 1] “50R Ebe o Y4500 nkEe gl 1=y B T gy g =0 (o

1H, J = 4.575t8g), mép@&@hlm Dh3 E&(QHMH@QH@UHWWH agi f= (74»”7(8r mylgAphen

1 de: T | i di ne- 2- sul
(4 Py oxy eeRgs angE Pt e 55 B g6 (6, R 5 a0t il (612
uL} is anhybcomar @ Qmmh)/\@%o@ﬂ%(bsD%QWﬂw5?9&'%'0@350)( ﬁ%quUh 1. 06

mmol ). The resultant solution was stirred room er at The
m xt ure wasl@iPul #d7%i 1128-3708Ch 13218501 36,85 i1B7 8.0 13805 ﬁ3,cla4813t4e 150.25d

concentrate h u t a rom
cold CHzC 2%7()9-6 Sﬁlzgzrg. tﬂﬁé\@? ?n?%e R§£l {félgéj igycﬁgcfg\y ésadaé}gé F:OV\? Bowder.
1H NVR ( 300HM:#; N(Iﬂ&%ﬁo&d?(l,n%&dzozﬂilsm& 8.4 Hz), 7.49-7.50 (m 1H),
774(brs lH) 7.75 (d, 2H, J =8.4 Hz), 7.897.70 (m 1 H), 8.03 (d, 1 H,
J 8.1 H), 870 (d, 1 H J =4.2 Hz), 9.87 (s, 1 H. Preparation of

Pyrldl ne- 2-BXAMBRE®Saci d {4- (5,6,7,8-tetrah dro-quinolin-8-
| ami no) net hyl } - phenyl } -ami de: Using General Procedure B: Reaction of

5,6,7,8-tet ro-quin n-8-ylamne (68 ZS ny, 0.46 mol),
pyridi ne- 2- ni CI 4-f ornyl - phenyl )-am de (120 ng, 0.46 mmol), and
NaBH( CAc) 3 ( rrm)l) for 1 hat roomtenperature followed by

.

AMDS413:  Preparation of pyridine-2-carboxylic acid (4-{[(1H-benzoimidazol-2-
ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-phenyl)-amide.

. Using general procedure B: Reaction of pyridine-2-carboxylic acid {4-[(5,6,7,8-
15 tetrahydro-quinolin-8-ylamino)-methyl]-phenyl}-amide (AMD9409) (67 mg, 0.19 mmol),
1H-benzoimidazole-2-carbaldehyde (30 mg, 0.21 mmol), and NaBH(OAc); (119 mg, 0.50
mmol) for 0.5 h at 60 °C followed by purification of the crude product by column
chromatography on silica gel (CH,Cly/MeOH/NH4OH 198:1:1) gave AMD9413 (48 mg,
53%) as a white foam. 'H NMR (300 MHz, CDCls) 8 1.62-1.75 (m, 1H), 1.96-2.07 (m,
20 2H), 2.23-2.30 (m, 1H), 2.68-2.91 (m, 2H), 3.74 (br s, 2H), 3.98 (d, 1H, J = 16.8 Hz), 4.09
(m, 1H), 4.19 (4, 1H, J=16.5 Hz), 7.16-7.20 (m, 3H), 7.41-7.46 (m, 4H), 7.53 (d, 1H, J =
6.0 Hz), 7.64-7.67 (m, 3H), 7.87 (ddd, 1H, J = 7.5, 7.5, 1.5 Hz), 8.26 (d, 1H, J = 7.8 Hz),
8.58 (d, 1H, J=3.9 Hz), 8.70 (4, 1H, J = 3.3 Hz), 9.94 (br 5, 1H); °C NMR (75.5 MHz,
CDCls) 5 21.39, 23.41, 29.22, 48.54, 53.54, 60.11, 119.57, 121.50, 122.25, 122.36, 126.37,
25 129.28, 134.71, 135.33, 136.73, 137.21, 137.62, 146.93, 147.93, 149.80, 157.47, 161.84.
ES-MS m/z 489 (M+H). Anal. Caled. for CyoH28NsOe 0.5H,0e 0.3CHCl3: C, 68.23; H,

5.54; N, 15.76. Found: C, 68.06; H, 5.54; N, 15.46.
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-87 ~ 5 MAR 2005 purification of the crude product by colum

chromat ography on silica gel (CHzCL12/ MeOH NHA4CH 98:1:1) gave theléltle
compound (121 ngy, 67% as a white foam Using general procedure

from above was converted to the corresponding 5 hydrobronide salt to gi ve
AMDI436" as wowhizs® solid. 1H NVR (300 MHz, CD30D) S 1. 86-fRI0GAMI22H)
2.11-2.15 (m 1H), 2.43-2.49 (m 1H), 2.88-2.90 (m 2H), 4,20 (d, 1H J
13.2 Hz), 4.32 {d, 1H J = 12.9 Hz), 4.40(dd, 1H J = 9.6, 4.8 Hz), 7.29
(d, 2H J =8 ), 7-35 (dd, 1H J =7.8, 4.8 Hz), 7.42 (d, 2H, J = 8.7
Hz), 7.53-% : , 7.67 (d, 1H, J= 7.5 Hz), 7.95-7.99 (m 2H}, 8.50
(d, 1H, J= 4.5 Hz), 8.62 (d, 1H, J= 3.9 Hz); 13C L ONW (75.5 M1z, CD3CD)
S 20. 34, 26. 35, \ 67, 57.32, 122.43 (2C), 124.35, 126.69, 128.64, 128. 89,
132.57 (2C), 13KX. 40. 17, 140.73, 143.04, 146.85, 149.31, 151.52,
158.47. ES-M5 r 5 (MtH). Anal . Calcd. for Czl H22N4AO ZS 2. OHBr 1. SH2O
C 43.24; H 4.67,/N 9.60; Q 9.60; S 5.50; Br, 27.40. Found: C, 42.89;

H 4.77. N, 9.6 ;%@Hs 5. 42; Br, 27.50. 15 EXAMPLE: 53 ~+i NI D9444:
Preparation ridi - oni\§¢ aci d

(4-{[(1H be iYm dazol - 2- yphret }(5,6,7,8-tetrahydro-quinoli.n-8-yl)-amno
]-methyl} - yl)-am de ZO dsi ng general procedure B: Reacti on of

pyridi ne-2-su]fonic acid [4-({(5,6, 7, 8tetrahydro-quinolin-8-y a!h
1-(2-trinmt yNroobezay! P@ph@omﬁrrarhyszmﬂ-benzomdazol-z-yhnemyl) (5678 ~tetrahydro-

H | - 2yh hyl h ANVDO4 2

0. lz)(inrz];nr;]l ;j ?cll%n%o %y?)egm%o]]-megylg%}rlcny t? X d)chporen%njco&nm dg (AMD9436) (82 nm,
1-(2trinethyl silanyl - et hoxynet hyI )-1H ben20| m dazol e- 2- car bal dehyde (57 ny,
0. 21 smmol ) ,Prepachtibin G, AR (A-hy Rylrphenyl) 4 amide: r oom t enper at ur e
foll owed by ZS purification of the crude nateri al by col um chronat ogr aphy

on silica gel Cl u- A NHAOH 198:1: 1) gave Pyridine-2-sulfonic acid
[4-({(5,6,7 ra 8 15 MAR 2005 WD 02/ 22599 PCT/ CA01/ 01325

~ ~~

A suspension of 3,5-dichloroisonicotinic acid (128 mg, 0.667 mmol) in thionyl
chloride (2 mL) was heated at reflux for 2 h, then concentrated. To the residue was added
4-aminobenzyl alcohol (123 mg, 0.999 mmol) and THF (2.2 mL), and the mixture was

10 stirred at room temperature for 19 h. The mixture was filtered, and the filtrate was
concentrated to give a yellow foam (125 mg, 63%). '"H NMR (CD;OD) § 4.60 (s, 2H),

7.38 (4, 2H, J=8.7 Hz), 7.63 (d, 2H, J = 8.4 Hz), 8.66 (s, 2H).

15 A solution of 3,5-dichloro-N-(4-hydroxymethyl-phenyl)-isonicotinamide (125 mg,
0.421 mmol) in CH,Cl, (4.2 mL) was heated at reflux with a suspension of 85% MnO,
(430 mg, 4.20 mmol) for 3 h. The mixture was filtered, and the filtrate was concentrated to
give a brown solid (84 mg, 68%). 'H NMR (CDCls) § 7.78 (s, 1H), 7.83 (4, 2H, J = 8.7
Hz), 7.94 (d, 2H, J= 8.4 Hz), 8.61 (s, 2H), 9.98 (s, 1H).

-78 -



quinolin-8-yl)-[ 1-(2-trimethylsilanyl-ethoxynethyl)-1

H benzoi m dazol - 2- yhnet hyl ] am no} - net hyl ) - phenyl ]-am de (72 ng, 41 %9 as a
yel |l ow foam Using General Procedure E: Reaction of the above cqry)rmm%afﬁn
ng, 0.11 nmmol) with 6N HO (2.0 nL) for 3 h at 50C foll owed by co

chromat ography.on.silica gel 5 (CHzCl x/ MeOH NHA0H 194: 3: SaYs sze title
conpound (41 ng, 71 %9 as a white foam Using general procecf‘ure B¥® the oil
from above was converted to the corresponding hydrobrom de salt to give
AVDO444 as a white solid. "H NWR (300 Mz, CD30D) S 1.88-1.90 (m 1H),
2.18-2.24 (m 2H), 2.35-2.36 (m 1H), 3.00-3.01 (m 2H), 3.70 (d, 1H, J =
12.9 Hz), 3.76 (Using Gknerhl Prdcdd@e HX:) , T4. B sBrrédl ,solﬂl.tuhl of) (FH-benzdidi@hzo14. 5 9

(. 2n o2 3ty By e bafiabtidtndii  R-agldbir g o S ndhls Saihiono ks ) 1+ *°
Z He4J 7. 315( rﬁqnngl-béhengw 9DniZoBm{d® (8 Lmi) 0.2 BmaB1)( £hd AcOH (0101&321 9. 36"9%%"1’% 59 (d,
15. 847 21. 95%7 2(3“5?3 W"‘ééd%e%%%%(%cb é’%ﬁ% @%@mfy’l)(az‘é)the npigfire wag %"e)ed at| 4. 09,
127.11, 128rddth tefipeihturclR8175h. T crdde fate)ial wiad Jisddivedlis Jark@ied 1l AbH &A1 57,

141.81 149~ 51.46, 152.87. 15 ES-MS mfz 525 (MrH). Anal. Calcd. for
C29HZSNG02 a’%i%fé’r" %a‘sﬁ% teraposzsyeyforcS Ién“teﬁsﬂzwoquon wagmada\pasipwithgl0 O

8.09: Br, 2818 . 22: B
23. 05; rS 4. 34. H I\)%Eé%%gg%ﬂc Cgﬁxqgr%ﬂarlg? ?%ﬁb&d&%&@ema% “%r "

Pyri di ne- 2- @a%%@%ﬂ@ ange popeopitaled jins varup rlinpﬁfpanan of ﬂleyanﬂ@tlha}tbljal by column
I d ti

o by i ne o e R oa e oet LA Onty, R C ol

Procedur e FAMRPIS2 g5 arypléwﬁmhx(ﬂ)mg, ﬁ%)l &WMCE¢I3bénz§;I(nﬁI1H9,hnbg (1ﬁ203 ny,

1.48 | 1

125 h;rg?o;y%@hzot i étzﬁ}')2 %%Iaﬁgeﬁ?p%?kﬁ}’rggﬂﬂm ?gggg’oﬁll

Eg Dg;a ?151523 zn(mmgu ahﬁz)],~4(03(1d1rfé)thwedmﬂpyepylﬂza&-let(hjyb azj@qqlanJde HCI
m xture stirred overnight

~ t enper at ur engét%wdiﬁa%?i@ %&%aé %’pdéétg (é’gl 16 a2 6920 (%?Iémﬁwé‘l%rrpound

(3401570, 95@305@ & sl QWl@limrhlstRsé?t@Osm 11@@@13)82% 4}2%0(%1%6* J =

6.0 Hz), 4. g w H;
1H), 8.24 ({:?18 Hi 2254 928)94421)2 1% §é86 36513, 139 61 83522(U242H14QJE 34?)3%2)

ES-MS nlz 24326 Ms)o4, Pé@ﬁaﬁmm@s‘s@w@b PecB; S5RAKY (7€), Anal. Caled. for

aci d-4-for I-benzyl am de:
10H26N6C12000.2H,000.4CH,Cl: C, 61.36; H, 4.61; N, 14.12; Cl, 16.68. Found: C,

61.22; H, 4.62; N, 13.86; CI, 16.80.

20 EXAMPLE: 47

AMD9426: Preparation of Pyridine-2-sulfonic acid 4-[(5,6,7,8-tetrahydro-quinolin-8-
ylamino)-methyl]-benzylamide.

25 Preparation of Pyridine-2-sulfonic acid 4-hydroxymethyl-benzylamide:

General procedure for the reaction of amines with Sulfonyl Chlorides J;

To a stirred solution of the amine (1.1 equiv.), and Hunig base (1.0 equiv.), in
anhydrous CH,Cl, (~0.2 M), at room temperature under nitrogen atmosphere, was added
the sulfonyl chloride (1.0 equiv.) solution dropwise. The resultant solution was stirred at
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5 To a stirred solution of pyridine-2-carboxylic

aci d- 4- hydr oxynet hyl - benzyl am de (360 ng, 1.48 mmol) in anhydrous CH2d z
(10 nmL.) was added Dess-Martin periodiane (690 ng, 1.63 mmol) and 5
reaction stirred at roomtenperature for 1 h. The m xture was di1 t MAR 12805 h
di ethyl ether-(25-m.), ethyl acetate (25 nL), saturated aqueous sodium

bi carbonate (15 nlL) and saturated aqueous sodiumthiosulfate (15 nlL) and
stirred for 30 10 m nutes. The phases were separated _and the aqueous phase
washed with mbinytenammhae efof Indicaled titn. Thnem@@mwddéw@%ﬁw@ 1 Gelyeétas (109r e

washed with ;ﬁ% t ted
under reduc %‘iu‘?"’él?e%p\ﬁ% %‘iluce at @%{é&a’l kN%fg ) d%%;@égga%ﬁnnﬂ{%@m&
chr omat ographme@m“&hbiuﬁmdgsglchr@ﬁlﬂ@kﬁ)y gave the deS| red al dehyde as a pal e
yellow oil (300 ng, 85%. "H NVWR (300 MHz, CDCl13) S 4.76 (d, 2H, J=6.0
Hz), 7.42 15 .7.44 (m 1H), 7.53 (d, 2H, J= 6.0 Hz), 7.87 (d, 2H J= 6.0
H), 4. 85-7.88 (stuilgl'ﬂJe alBovéprdoddurd i, Réactién Of Hz@mm&n@ﬁyl(pﬂmnﬁ),—mbthbqol 57 (d,

1H, J= 3.0 Hz Ge | t f
ol - 1- [N (t 7Bt oSy ORnei ey Bhebaras o8 Ly Ritoph ibegfud 2T 2
2- pyri di necaghppxelstnyga. d9Qm§51)IU; 10 2Gnideiit rmmie)npenanﬁg'e@me(tm cotnpowms
added NaBH( OA(%S fo 03 0.5/ mml and tEP % Lﬁée st r?ﬁﬂ]

t enper at ur e @0@msi W)Whﬂ@éok‘bsﬁ% 39985? Cl)gé ‘F% er
rificatio epe 51 =44
gl‘ji)' A 54' l%&é“fb&@ %’ibf@@@m 4}?15 ?"\437(5@[&13}1)757 9"0—’?;359’2 ?‘“m 1=I)(17'D9 gd:i)ég% 5 E?n
1H), 18. 87 (4.8 He), 8.58+d, 15, H‘z‘)451‘32)96 (d, 1H, J= 15 Hz), 5. 42 (br s, 1H, NFi ,
7.16 (dd, 1H J=9, 6 Hz), 7.30 (d, 25 1H J= 9 Hz), 7.61 (td, 1H J= 9, 3

Hz), 8.56 (Garegdiy &2 Eﬁfoaic%eﬂduldhgﬁo@ém 1enBidmifis:om above and

N, N-di i sopr
benzyl chl or of or miie%ct(og By line- 3B Mp&okﬁ@emsu&bteﬁﬂy&nﬁad (148 6hgg0.5000M

tenperature for 3 hours. fhe reacti on was luted with CH2C12 30 ni)
and brine (28mal))EtN@s e Ogﬁﬁm@lx%ﬁ)é&% & “LTHéOé‘H’Ei‘éQJ{?é Z&rf’é@‘é&é@l‘vﬁéhed

‘with CH2 C121f }smgp h?%aat@g@%hg*aﬁ siHEATBd REH,QY/BROHOEN h s ths tiEdnsduh & (7

(Na2S™4) con trated under reduced pressure. Purification of

the dsude progldsts) by a ihitsspliddB NMR (FRRMVESD DO F28A5D Jprsrd Hah £/561825
chr omat 00! AnK, O Bl 59,155 74PHBCHRY, Yagkhsa¥: Tin, idsugiedst e 4, 7Bt vect od

di am ne s"anoranhge”oi Rérmoval of the Boc

protecti ng g—i[z)up97 (EheHdi=+ 7.5 Han89¢u,d H, 1 =448 §2). ES-M}S A 1P WedNa)-5 di ssol ved
in CHzCl Z (2 L) alldtreated with trifluoroacetic acid (2 nmL) and the
mxture stirg, i 1@hinoY-1. 17

g) which wa er puritication rn the next reaction.
Usi ng Generwlbmm To a solution of the oil from above (187 ng) and
10 pyridi ne-2-cazboxylic_ acid-4-fornyl-b md 127 ) in
CHzC2® (6 nl) wa&aMEdOﬁ\léBm("@a\éﬁﬁ %i?@yﬁ{j’q%ea‘% ?ﬁ?@ ‘ﬁ% L’W
stirred at rQRH 1&5&1& %157@1153'0@0%0 bflﬁcﬁﬁé—l—ﬁlﬂfo@fa stctue4-em1uﬂmet1m-er| al
by fl ash chromatora on SI|IC m&l"ﬁ e% 64fo||ovveg)ty

90: 10) afforh?é@’lmée&?éémgee%m é%ih& apjedy, coluspARImoBaRY Sis) a5

a pal e yel | Q¥idaQa8MCH,Cly/MeOH/NH,OH 98:1:1) gave AMD9426 (150 mg, 41%) as a yellow oil.
'H NMR (300 MHz, CDCls) 8 1.68-1.79 (tn, 2H), 1.97-2.03 (m, 1H), 2.12-2.20 (m, 1H),

25 2.69-2.84 (m, 3H), 3.77-3.81 (m, 2H), 3.92 (d, 1H, J = 12.0 Hz), 4.20 (br s, 2H), 7.05 (dd,

1H, J = 7.5, 4.8 Hz), 7.15 (d, 2H, J = 7.8 Hz), 7.25 (d, 2H, T = 7.8 Hz), 7.36 (4, 1H, T = 7.5

Hz), 7.39-7.44 (m, 1H), 7.82 (ddd, 1H, J = 7.8, 7.8, 1.5 Hz), 7.92 (d, 1H, J = 7.8 Hz), 8.36

(d, 1H, T = 3.9 Hz), 8.59 (4, 1H, J = 4.2 Hz); PC NMR (75.5 MHz, CDCl3) 5 20.09, 28.94,

29.23, 47.80, 51.75, 57.87, 122.25, 122.63, 126.94, 128.45 (2C), 128.88 (2C), 132.88,

30 135.25, 137.30, 138.35, 147.68, 147.15, 150.34, 157.75, 157.95. BS-MS m/z 409 (M+H).
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15 Renoval of Cbz Goup: To a solution of the foam from above {150 ng, O0.27
nmmol) in MOH (5 nL) was added pal | adium on activated carbon (10% 34 ny)
and the mxture was hydrogenated (1 atnosphere) at room overni ght éfl}@?
reaction mxture was filtered through celite and the cake was Avvaswed th
met hanol . The, ¢onbined filtrates 20 were evaporat ed underrrggk{gg | pressure
and the resultant clear oil was purified by radial chronatography on
silica gel (1 nun plate, '100:2:1 CHzCl z/ MeOH/ NH40H) to afford the free
amne (45 ny, 39% as a clear oil. Using General Procedure D. The free base
from above @38l fglcd fo0ZzHpmibD).SnASH.06036HY@s:t@ @1 2d; Hhd7GHyWiriaBopsi 1ks: sal t

to provide N/ . @S &, Whi ) (s MR (DZO S 1.39-1.56 (m
4H), 1.62- 1'8??@(%m %?4)@6%%;153%\%‘%%&%%)53@’9‘#@31 (m 1H), 3.42-3.46
(m 1H, 3.90 (d, 1H, J = 17.4 Hz), 4.20 (d, 1H, J = 13.5 Hz), 4.33 (d, 1H
J = 13.5 Hpkadprdl4¢d, 1H, J= 17.4 Hz), 4.59 (s, 2H), 7.35 (d, 2H, J= 8.1
Hz), 7.42 (d;7 2, —J= 8.1 Hz), 7.85-7.90 (m 2H), 8.11-8.13 (br m 1H),
8.40-8.47 (m_2H), 8.56-8.63 (m 2H), 30 5.82-8.87 (br m 1H); 13C NWR
(D20) S 19. 63} .45, 24 83, 27.17, 44.41, 48.33, 49.12, 54.52, 58. 88,

125. 63, 126.° &/ﬁb‘gs 215 (2 cazbons), 130.42, 131.33 (2 cazbons), -91
15 MAR 2005 ;EI - 141. 4% 144.55, 145.00, 147.16, 147.45 (2 carbons),

155. 72, 162. wESM5 mz 430 (MrH). EXAMPLE: 55 Inhibition of chenokine
i nduced Ca f measured on a FLII'R (Ml ecul ar Devices) 5 Reagents:
Loadi ng dye: 0-3, AM (Mol ecul ar Probes F-1241) is dissolved in anhydrous

DMSO and stored frozen in aliquots. To increase the solubility of the dye
in the | oadin medi um 10% €()W/ v) plutonic acid (Mlecular Probes F-127) is
added t o thél‘ﬁP $2:3 Pagparakion b Pymidioer2isnifeit aai Ky{[0 &k kaneoimidazol-2-ylmethyl)-

(5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -benzylamide (hydrobromide salt).

Preparation of Pyridine-2-sulfonic acid 4-({(5,6.7.8-tetrahydro-quinolin-8-yl)-[1-(2-trime
thylsilanyl-ethox

Using general procedure B: Reaction of pyridine-2-sulfonic acid 4-[(5,6,7,8-

10 tetrahydro-quinolin-8-ylamino)-methyl]-benzylamide (AMD9426) (150 mg, 0.37 mmol),

1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazole-2-carbaldehyde (102 mg, 0.37

mmol), and NaBH(OAc)s (233 mg, 1.10 mmol) for 1 h at room temperature followed by

column chromatography on silica gel (CH;CL,/MeOH/NH,OH 198:1:1) gave the title

compound (101 mg, 41%) as a yellow foam. '"H NMR (300 MHz, CD30D) & 0.00 (s, 9H),

15 0.75 (dd, 2H, J = 8.1, 8.1 Hz), 1.58-1.75 (m, 2H), 2.22 (br s, 2H), 2.66-2.85 (m, 2H), 3.25

(dd, 2H, J=8.1, 8.1 Hz), 3.66 (d, 1H, J = 14.1 Hz), 3.78 (d, 1H, J = 14.1 Hz), 4.02 (4, 1H,

J = 6.0 Hz), 4.06-4.16 (m, 1H) 4.20 (brs, 2H), 4.81 (br s, 1H), 5.68 (d, 1H, J = 12.0 Hz),

5.91 (4, 1H, J=12.0 Hz), 6.92 (d, 2H, J = 7.8 Hz), 7.06 (dd, 1H, J= 7.5, 4.8 Hz), 7.17-7.23

(m, 4H), 7.30-7.35 (m, 2H), 7.45 (ddd, 1H, J= 7.5, 4.5, 1.1 Hz), 7.61-7.64 (m, 1H), 7.87

20 (ddd, 1H, J= 7.8, 7.8,1.7 Hz), 7.98 (d, 1H, J = 7.8 Hz), 8.55 (d, 1H, J = 3.6 Hz), 8.68 (d,
1H, J=3.9 Hz).ES-MS m/z 669 (M-+H).

Preparation of Pyridine-2-sulfonic _acid _4- {[(1H-benzoimidazol-2-ylmethyl)-(5.6.7.8-

tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide:

Using General Procedure E: Reaction of pyridine-2-sulfonic acid 4-({(5,6,7,8-
25 tetrahydro-quinolin-8-yl)-{1-(2-trimethylsilanyl-ethoxymethyl)-1H-benzoimidazol-2-
-81-



| 0 Flux buffer: HBSS + 20 nM Hepes buffer + 0.2 % BSA, pH 7.4. HBSS | Ox

[ (W o phenol red and sodi um bi carbonate (G bco 14 065-049)); Hepes buffer
1M (G bco 15 630-056), BSA (Sigma A3675). The flux buffer is 15 MAR 2005
vacuumfiltered and stored refrigerated for a maxi numof 5 days. Before use
in 15 the experi‘ent, the buffer is warmed at 37 C in a waterbath.

Ant agoni sts: The test conpounds were diluted in flux buffer at the desired

concentration and added to 4 wel | s of bl ack. m cro AL I
nmeasur enenﬂkn?fbk‘l}é‘él#ﬁbm‘?é')yl)'bFHéVla‘?’SFI((‘ﬁ\q e ‘e n‘f’?l(c))p’ B\A/ledlaq%gHv\tgge usje%?3100%
response cqni &) o Rlioalithi $diM chiokidtoghphy en silkes geP (CHMUFMEOHOIOH:
inhibition control: chenmoki ne was added, at S};iteiﬂ{res the concentration
required t &4i3dgets the ke gompeund 68 5ag 88 b3 LY R goni st (cheroki ne) pl ate
The chenokines are diluted in flux buffer to concentrations that aze 4-fold
hi gher than the desired concentrations required for s ir%l ation af the
celI's (i.e. 2.5UsigigererdbDrodedure B5 therpil o abaye s °P&WT‘E‘%}9 ?ﬁ%rfeéﬁ°é‘§iﬂ%i nes
wer e added,t nt r.eat 96- ; oynamek abes MH) Cer,0BY isonal
PR s b AMDIRO R o R 5 oo

Medi cal , St¥fePIoRY e negative control _well's (baseline
moni t or i ng)1,9%4.00(ngu 2 22-2.4a dobe AH), AP @F, 2EDeHRA (bR E, 4TRs 442 fbdfhy /e - 92

1 5 MAR 2005 02/ ~~ ol l¢ - f 4l oadi ng
ef fici ency;mé’t\;&h %‘Péf‘fgﬁqr{_(fﬁﬁ%yggé%ﬁ%a??g%2&%%%??&%%’&54 The
agoni st pl a1, MeBs(d| m,wbas.ed{gb,rv.ﬂ(adﬂu PR 6|(.:BB.3G‘IZ)J"bGO (3G, il 5, A |1-§|1 oad: Ing
rotocol for nmeasuring inbibjfi > i ¢ L1 cells
EUP-WI cel Il’ﬁz)vxk?:'e(dé-e?rﬁrﬁ’—f gae@ 3@&@&&%3&%&%&% ;ﬂr%né'? g@ds’ Egggnded in
5 | oadi ng negliyyns(cRM 7@41@{),0&912%&,@}119'%/67%5; d?@mmr(vmmxz,maomr&fel cells
were incubate at roomtenperature for ] t he S t W } ux
buf f er theriSi&ﬁc%b%&.éa-21,i+7r~T‘F&, é%%ﬁ%@r%%lwlg%ﬂ? £2é§p{el%3atu?%ﬁ?3o\rﬁ%3 4%%%. The
cells were 1‘%@.’3"5{%2%.%922’(9833%@@ eyspenderbeiss, 19.6x 14073, an1.48, 141 6B114D.29, of
per ) a

3x106 cells i quot_of the ce u ns,i .0 cells)
was added t161&8EHOWEIA2191529%182R6-RSHMS At ¥ &&?@[ égsséﬁlﬁ?fg%mﬁgj’r eady

15 Se 2.2HBre 1.9H.O: C, 47.99; H, 4.83; N, 11.19; O, 8.31; Br, 23.41; S, 4.27. Found: C,
43.35;H, 4.92; N, 11.13; O, 8.35; Br, 23.27; S, 4.22.

EXAMPLE: 49

o, D

AMD9830: Preparation of N-(4-{[(1-benzencsu]fonyl-lH-benzimidazol-Z-ylmethyl)-

=0

20 (5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -benzyl)-benzenesulfonamide

A solution of N’-(lH-benzimidazol-Z-ylmethyl)-N’-(5,6,7,8-tetrahydro-8-
quinolinyl)-1,4-benzenedimethanamine (302 mg, 0.760 mmol), benzenesulfonyl chloride
(0.12 mL, 0.94 mmol), and Et;N (0.15 mL, 1.1 mmol) in CH,Cl (7.5 mL) was heated at
25 reflux for 17 h, then concentrated in vacuo. The residue was partitioned between saturated
NaHCOs(aq) (15 mL) and BtOAc (20 mL). The aqueous phase was extracted with EtOAc
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| 0 contains 50 L of a solution of the test conpound (at concentrations that
are 3-fold higher than the desired final conpound concentratiqgns). The
mcroplate is then gently centrifuged at roomtenperature. Ho

spreading of the cells on the bottomof the mcroplate wells was then
confirmed with 4. anroscope and the mcropl ate was |ncubategLAa“}pg FLI PR
(37 C for 10 mn. prior to testing. | 5 Fluorescence neasurenen ¥as a
function of time on the FLIPR The FLIPR settings (canera exposure tinme and
| aser pomer)c%égL ﬁ%# ted o pobtain initial fluorescence val ues between
8,000 and 10 ¢ cotpbinpd prganie Bhastigh e doed BB daEisradiiad comsentatrani st
(chenoki ne) {BMack). iParifektied Mauhﬁmat&lapnbp%mn mrsﬁate ol Qﬁgqt g ) tips.
FIuorescencezfa ge :kﬁzg S|nultaneousl% I's of the m croplate
every 2 20 s¥O0% s&f sOB/NRLQOH) affende m&@KZMWI%)deWﬁ(Mdﬁ{U onal
2 mn). The R¥EK @I% a f_ 4, id |1s (one
test compound) was égﬁiﬁkﬁ?géqﬁ §H%%%gd%bﬁﬁ? %f %gm ?ﬁhggé%ggdﬁﬂgHbf t he
curremt invehPé on DA ﬂbéidetlfﬁ-bf 96 hiOT2), 666 F 18DF= 18 H2)odured, 11€a7 £ligx in
SUP-T1 cell S t r h eml ounds
?5 exhibit %%’. %??I%Eﬁ g& ﬁ?%ﬁ?ﬁégpgﬁhggﬁn@szﬁhﬁ gﬁtg% g%k?rf"aﬁ%ngﬁéed Ca
flux great er(, BHA-32006,a1H)20.8¢/(ml. SHEXI(ue AH)TBEE $in, 2H);4°C MMR ﬁdp

93 15 MAR [ bi I (

replication Qi%gl%h/ﬁﬁﬁc%z:sgséé?’ﬁ%éi %é)%)?‘ %P’b U 2% IQIE%GQ ]2{6&41 ul2|§9 é@ﬁ?—?&l

usi ng) repl il2aup.olP5£8s Bs0608RB47,p27 176y 1881283 P24 UBDAS) WB206sTaidoets4fr i dger
et alyg J. 1 9, 9 et Nat | .
rcad. sci . 1995 BB s Ste s aab ot hisaey Bl i Bty olifcanel
Chenot her . 1884, o8 HEAHBSKV49.5BIO: dfyen. 791H,a$ 28;N, 1020, FohednC, 085 1, 38,1,
366-378; Sqhqpgget al. J. Exp. Med., 1997, 186, 1383- 1388) Anti-H Y

activity and’cytotoxicity rreasurerrents were carved out in parallel. They
were based on the viability of MI-4 cells that had been infected with HV

in the presencaeip.wgri ous concentrations of the test

}\1/
N

15 AMD9831:  Preparation of N-(4-{[(1H-benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methy1}-benzyl)-N-methyl-benzenesulfonamide

Preparation of 4-methylaminomethyl-benzoic acid methyl ester:

N/
el
0

_0

A mixture of methy] (4-bromomethyl)benzoate (600 mg, 2.62 mmol), methylamine

20 (2.0 M/MeOH, 6.5 mL, 13 mmol), potassium iodide (cat.), and N,N-diisopropylethylamine
(0.46 mL, 2.64 mmol) was warmed to 40 °C in CHaCN (13 mL) in a sealed vessel for 17 h,

then concentrated in vacuo. The residue was partitioned between saturated NaHCOs(aq)

(20 mL) and CH,CI, (20 mL), and the aqueous phase was extracted with CHyCl1; (20 mL).
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| 0 conpounds.

t he nunber
colorimetri

of viable cells was quantified by a tetrazolium based

After the MI-4 cells were allowed to proliferate for 5 days,

c 3-(4,5-dinethylthiazol -2yl)-2,5-di phenyl tetrazol i unti§rmat @5
(Mr"T) procedure in 96-well mcrotrays. In all of these assays, viral

input (viral multiplicity of infection, Mon was 0.01, or 100 tines the SO%
cell culture infective dose (CClDso). The ECso was defined as the
concentration |5 required to pr ot ect, 50@6@6 Ef Vi ru |nqu% d . cells

agai nst vi r ke £9biped ATEaicyPhases vere Srgh o Iftered @pd CERFENTART et YA5HO-ar e
tested for ppfdalitd Ot 8t Ehu¥e Indldhi 3oy @blutn! Bhrogfatdgfephy b kilicdMgetd! (8% S,

all show inhibition. The follow n ounds exhibited. ECso's of |ess than
20 g/ nL: ExEBfAckexarpsiieanst005:1 GH, Z(Me YH)ygave ggoloyrdesggihidoy B85 76" hs s ay

for i nhi bi tiganet NCH é%@lﬁ)sfﬁglwﬁ& I3®1F(§'\§DS73 DHCOEROURES 50D t he

current invention aze este
repligati on(d, ABHRPHAS8dtHz)ul at ed PBMC s (peri phera

usi ng viral
Chenot her.
1383-1388),

i 'nhi b |t|on of HI{-1 BalL " (GCBs usi ng

p24 antlgen expreSS|on (De Clercq et al. Antimcrob. Agen
cTJeﬁz&'&esu‘i’f*onar:f;hde Exp. Med., 1997, 18

of less than 20 g/ nL: _Exanpl e nunbers 2, 4, 11, 16, 17, 48, 53. Also
prepared according gg;;re above nethods are the follomﬁng conmpounds:
.0

15 MAR 2005 WD 02/ 2

10

15

20

PCT/ CA01/ 01325 N ~ ~-NH

A solution of 4-methylaminomethyl-benzoic acid methyl ester (262 mg, 1.46
mmol), benzenesulfonyl chloride (0.22 mL, 1.7 mmol), and E;N (0.29 mL, 2.1 mmol) in
CH,C], (15 mL) was heated at reflux for 15 h, then concentrated in vacuo. The residue was
partitioned between saturated NaHCO3(aq) (20 mL) and EtOAc (20 mL), and the aqueous
phase was extracted with EtOAc (20 mL). The combined organic phases were washed with
saturated NaHCOs(aq) (15 mL) and brine (10 ml), then dried (MgSO,), filtered and
concentrated in vacuo to give tan crystals (672 mg).

To a solution of the crude ester from above (672 mg) in THF (2.9 mL) was added
diisobutylaluminum hydride (1.0 M/THF, 8.8 mL, 8.8 mmol) at 0 °C and the solution was
stirred at room temperature for 30 minutes. To the solution was added MeOH (4 mL) and
the solution was acidified (pH 2) with 10% HCl(aq). The mixture was made basic with 1 N
NaOH(aq) and extracted with EtOAc (2 x 20 mL). The combined organic extracts were
dried (MgSO,), filtered and concentrated in vacuo. Purification of the crude material by
column chromatography on silica gel (40% EtOAc/hexanes) gave colourless crystals (258
mg, 61%). "H NMR (CDCl,) & 1.66 (t, 1H, J = 6.0 Hz), 2.60 (s, 3H), 4.15 (s, 2H), 4.70 (4,
2H, J= 6.0 Hz), 7.33 (m, 4H), 7.54-7.66 (m, 3H), 7.85 (m, 2H).
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3,5-Dichloro-N-(4- { [(1 _ _
H-i m dazol - 4-yhnet hyl ) - (5, 6, 7, 8-t et rahydr o- qui nol i n- 8-yl ) - am no]{gt g bDUS
-benzyl) -isonicotinanide NOC 5 ~NH 3, 5-Dichloro-N-(3- { [(1

H i m dazol - 4-yl met hyl )- (5, 6, 7, 8-t etrahydro-qui nolin-8-yl)-am no] nethyl }
-benzyl)-isani,¢otinpam de 10 '

3,5- Diyc%]l or o- N—?4-{[(2- met hyl -1 Hi mi dazol - 4-yl met hyl ) - (5,6, 7,821 €¢} ahydro- g
ui nol i n-8yl)-am no]-nethyl } -benzyl}-isonicotinamde O C

3, 5-Di chl or g5
{[ (2-nmet hyl -TF faz o4y 1L
yl ) -am no] - net hyl } - benzyl ) -i soni coti nam de
3,5-Dichloro-N-(4 _ _ _
{[(5-methyl -l Him dag 4yl met hyl ) - (5, 6, 7, 8-t et r ahydr o- qui nol i n- 8yl ) - am no]
-met hyl} -benzyl)-isoriooti nam de

N7

ethyl-benzene amide: ot r ahydr o- qui nol i n- 815

-95 1 5 MAR 2005

A solution of N-(4-hydroxymethyl-benzyl)-N-methyl-benzenesulfonamide (258 mg,
0.885 mmol) in CH,Cl; (9 mL) was stirred at room temperature with a suspension of 85%
5 MnO; (900 mg, 8.8 mmol) for 63 h. The mixture was filtered through Celite and the
solvent from the filtrate removed under reduced pressure to give a colourless solid (193
mg, 75%). '"H NMR (CDCL) § 2.65 (s, 3H), 4.24 (s, 2H), 7.50 (d, 2H, J = 8.1 Hz), 7.56-
7.68 (m, 3H), 7.87 (m, 4H), 10.02 (s, 1H).

10 Using General Procedure B: To a stirred solution of (1-tert-butoxycarbonyl-1H-
Benzimidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amine (130 mg, 0.343 mmol),
N-(4-formyl-benzyl)-N-methyl-benzenesulfonamide (109 mg, 0.377 mmol) and AcOH
(0.020 mL, 0.35 mmol) in THF (3.5 mL) was added NaBH(OAc)s (218 mg, 1.03 mmol)
and the mixture was stirred at room temperature for 20 h. Purification of the crude material

15 by column chromatography on silica gel (40% EtOAc/hexanes) afforded a colourless oil
(41 mg).

A solution of the oil from above (41 mg, 0.063 mmol) in 3:1 TFA/CH,Cl, (4 mL)
was stirred at room temperature for 1 h, then concentrated in vacuo. The residue was
partitioned between CH,Cl, (10 mL) and 1 N NaOH(aq) (15 mL), and the aqueous phase

20 was extracted with CH,Cl, (2 x 10 mL). The combined organic extracts were dried
(MgSOq), filtered and concentrated in vacuo to give AMD9831 (33 mg, 16%) as a
colourless foam. 'H NMR (CDCl5) 6 1.69 (m, 1H), 2.02 (m, 2H), 2.26 (m, 1H), 2.51 (s,
3H), 2.69-2.91 (m, 2H), 3.73 (s, 2H), 3.95 (d, 1H, J = 17 Hz), 4.05 (s, 2H), 4.09 (m, 1H),
4.18 (4, 1H, J =17 Hz), 7.17 (m, 5H), 7.37 (d, 2H, J = 8.1 Hz), 7.43 (d, 1H, J = 6.6 Hz),

25 7.49-7.61 (m, 5H), 7.80 (m, 2H), 8.69 (m, 1H); *C NMR (CDCly) & 21.77, 23.84, 29.61,
34.71, 49.05, 54.15, 60.81, 121.87, 122.69, 127.79, 128.68, 129.25, 129.48, 133.00, 134.85,
135.14, 137.66, 137.86, 139.57, 147.33, 156.54, 157.75. ES-MS m/z 552 (M+H). Anal.
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H// I'"N NCJ~\ J N~ ~NH 5
3,5-Dichloro-N-(3-{[(5-nethyl -1 Himdazol -4-yl methyl)-(5,6,7, 8-tef 5ayalogsd
ui nol i n-8yl)-am no] - net hyl } -benzyl)-isonicotinamde ON HC
3,5-Dichloro-N-(4- {[(2,5-dinethyl-1 Himnmdazol-4-ylnethyl)-(5,86,7,

8-t et rahydrovagui«rol i n10 8-yl )-am no] - net hyl } - benzyi }-i sohi &0t hdii de
3,5-Dichloro-N-(3-
{[(2,5-dinmethyl-IHimdazol -4-yl nethyl)-(5,6,7,8-tetrahydro-qui nolin8-yl)-a
m no] - met hytded. o 02, NS S H02EQD + 0KTHES;: 16, 68340 K| 6.23; NN11.86.  Found: C,

3,5-Di chIoro-N—%é- [(1-nethyl -1

H-inidazoI-QEVF ﬁﬁ;l»Jé§§6,7,8-tetrahydro-quinoIin-8 yl ) -am no] - net hyl }
-benzyl)-i soni coti nam de -96

EXAMPLE: 51

N7

@ <)

5 AMD9845: Preparation of N-(4-{[(1H-benzimidazol-2-ylmethy])-(5,6,7,8-tetrahydro-

w=0

o)

quinolin-8-yl)-amino]-methyl}-benzyl)-benzenesulfonamide

A solution of N-(4-{[(1-benzenesulfonyl-1H-benzimidazol-2-ylmethyl)-(5,6,7,8-
te&ahydro-quinolin—S-y])-amino]-methyl}—benzyl)-benzenesulfonamide (AMD9830) (161
10 mg, 0.234 mmol) in saturated HBr/AcOH (3 mL) was stirred at room temperature for3.5h,
then diethyl ether (20 mL) was added to give a colourless precipitate. The supernatant was
decanted, and the residue was partitioned between CH;Cl; (10 mlL) and saturated
NaHCOs(aq) (15 mL). The basic aqueous phase was extracted with CH,Cl, (10 mL), and
the combined organic phases were dried (MgSOq), filtered and concentrated in vacuo.
15 Purification of the crude material by column chromatography on silica gel (500:5:1
CH,Cl/MeOH/NH,OH) gave AMD9845 (59 mg, 44%) as a yellow foam. 'H NMR
(CDCl;) & 1.68 (m, 1H), 1.99 (m, 2H), 2.24 (m, 1H), 2.67-2.91 (m, 2H), 3.68 (s, 2H), 3.86
(4, 1H, J= 17 Hz), 4.05 (m, 3H), 4.14 (d, 1H, J= 17 Hz), 4.87 (m, 1H), 7.01 (4, 2H, /= 7.8
Hz), 7.18 (m, 3H), 7.28 (m, 2H), 7.37-7.60 (m, 6H), 7.80 (m, 2H), 8.68 (m, 1H); °C NMR
20 (CDCl3) & 22.08, 24.18, 29.90, 47.66, 49.21, 54.47, 61.26, 122.30, 123.03, 127.75, 128.54,
129.65, 129.73, 133.29, 135.47, 135.74, 138.01, 139.87, 140.65, 147.63, 156.87, 158.03.
ES-MS m/z 538 (M+H). Anal. Calcd. for C3;H3N5S0200.46CH2Cly: C, 65.52; H, 5.58; N,

12.14. Found: C, 65.56; H, 5.60; N, 12.09.
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15 MAR 2005 WO 02/22599 H N O C PCT/ CA01/ 01325 3,5-Dichl oro-N-(3- _
{[(2-nmethyl -1 Himdazol -4-yl methyl)-(5, 6,7, 8-tetrahydro-qui noli n1%ymRazﬁasno
]-methyl} -benzyl)-isonicotinamide OCI N~ ~'" 5
3,5-Dichloro-N-(4-{[(1, 2-dinethyl-IHinmn dazol -4-yl methyl)-(5,6,7,8-tetrahyd
ro- qui nol i N§y )&y nol - met hyl } - benzyl ) -isoni coti nam de C&ﬁé’m!\ll/ugzsl\' ~'
3, 5-Di chl oro- N-(/
{[(1, 2-di et hyl'-1 Hi m dazol - 4- yhnet hyl ) - (5,(16, 7, 8-tetrahydro-qui nolinlO

-am - hyl } - ben2y1) -i soni coti nam de O C
Sy - am ol R e! 5" Y

HN

AMD9436: Preparation of Pyridine-2-sulfonic acid {4-((5,6,7,8-tetrahydro-quinolin-8-
§iamino)~methyl]-phcnyl}-amide (hydrobromide salt).

5 Preparation of Pyridine-2-sulfonic acid (4-hydroxymethyl-phenyl)-amide:

Reaction of (4-Amino-phenyl)-methanol (249 mg, 2.03 mmol), NN-
diisopropylethylamine (294 L, 1.69 mmol), and pyridine-2-sulfonyl chloride (300 mg,
1.69 mmol) for 1 h at room temperature followed by column chromatography on silica gel
(CH Cl,/MeOH 194:3) gave the title coinpound (210 mg, 47%) as a red solid. 'H NMR
10 (300 MHz, CDCl3) § 4.60 (d, 2H, J = 6.0 Hz), 7.07 (br s, 1H), 7.15 (d, 2H, J = 8.4 Hz),
7.23 (d, 2H, J = 8.7 Hz), 7.44-7.48 (m, 1H), 7.83 (ddd, 1H, J = 7.5, 7.5, 1.8 Hz), 7.89 (d,

1H, J=7.8 Hz), 8.72 (4, 1H, J=4.5 Hz).

Preparation of Pyridine-2-sulfonic acid (4-formyl-phenyl)-amide:

To a stirred solution of pyridine-2-sulfonic acid (4-hydroxymethyl-phenyl)-amide

15 (200 mg, 0.76 mmol), and pyridine (612 ul) in anhydrous CH,Cl, (3mL) was added Dess-

Martin periodiane (450 mg, 1.06 mmol). The resultant solution was stirred at room

temperature for 1 h. The mixture was diluted with 100 mL CH;Cl,, filtered through celite,

and concentrated. The crude material was purified by recrystallisation from cold CH,Cl, to

give the title compound (120 mg, 60%) as a yellow powder. 'H NMR (300 MHz, CDCl3)

20 7.34 (d, 2H, J = 8.4 Hz), 7.49-7.50 (m, 1H), 7.74 (br s, 1H), 7.75 (4, 2H, J = 8.4 Hz), 7.89-
7.70 (m, 1H), 8.03 (d, 1H, J = 8.1 Hz), 8.70 (d, 1H, J = 4.2 Hz), 9.87 (s, 1H).

Preparation of Pyridine-2-sulfonic _acid _ {4-[(5,6,7,8-tetrahydro-quinolin-8-ylamino)-

methyl]-phenyl} -amide:

Using General Procedure B: Reaction of 5,6,7,8-tetrahydro-quinolin-8-ylamine (68
25 mg, 0.46 mmol), pyridine-2-sulfonic acid (4-formyl-phenyl)-amide (120 mg, 0.46 mmol),
and NaBH(OAc); (291 mg, 1.37 mmol) for 1 h at room temperature followed by
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N N~ N- 3,5-Dichloro-N(4-{[(1, 5-dinethyl -

H-i m dazol

-4-ylmethyl)-(5, 6,7, 8-tetrahydro-quinolin 8-yl)-am no]- ?gtm/R
2005

-benzyl)-isonicotinamde 15 -97 1 5 MAR 2005 3,5-Di chl oro-N-(3-

{[(1,5-dimethyl-I1Himdazol -

m no] - net hyl-}- -benzyl )-i soni coti nam de Cl HN~~~N v 5

3,5-Dichloro-N(4{[ (1Hi m dazol -

yl)-am no] net hyl } - benzyl ) -i sonicotinamide ' H VN O C

10

15

25

purification of the crude product by column chromatography on silica gel

(CH,Cl/MeOH/NH,OH 98:1:1) gave the title compound (121 mg, 67%) as a white foam.

Using general procedure D: the oil from above was converted to the corresponding
hydrobromide salt to give AMD9436 as a white solid. 'H NMR (300 MHz, CD;0D) &
1.86-2.00 (m, 2H), 2.11-2.15 (m, 1H), 2.43-2.49 (m, 1H), 2.88-2.90 (m, 2H), 4.20 (d, 1H, J
= 13.2 Hz2), 4.32 (4, 1H, J = 12.9 Hz), 4.40(dd, 1H, J= 9.6, 4.8 Hz), 7.29 (d, 2H, J = 8.4
Hz), 7.35 (dd, 1H, J = 7.8, 4.8 Hz), 7.42 (4, 2H, J = 8.7 Hz), 7.53-7.59 (m, 1H), 7.67 (d,
1H, J = 7.5 Hz), 7.95-7.99 (m, 2H), 8.50 (d, 1H, J = 4.5 Hz), 8.62 (d, 1H, J = 3.9 Hz); ’C
NMR (75.5 MHz, CD;0D) & 20.34, 26.35, 28.67, 57.32, 122.43 (2C), 124.35, 126.69,
128.64, 128.89, 132.57 (2C), 137.67, 140.17, 140.73; 143.04, 146.85, 149.31, 151.52,
158.47. ES-MS m/z 395 (M+H). Anal. Calcd. for Cz1H2oN4O ,Se 2.0HBre 1.5H,0: C,
43.24; H, 4.67; N, 9.60; O, 9.60; S, 5.50; Br, 27.40. Found: C, 42.89; H, 4.77; N, 9.63; O,
9.33; S, 5.42; Br, 27.50.

EXAMPLE: 53
| N H Z |
N” Ny SN

AMD9444: Preparation of Pyridine-2-sulfonic acid (4-{[(1H~benzo'unidazol-Z-ylmeﬂiyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -phenyl)-amide

Using general procedure B: Reaction of pyridine-2-sulfonic acid [4-({(5,6,7,8-
tetrahydro-quinolin-8-yl)-[ 1-(2-trimthylsilanyl-ethoxymethyl)-1 H-benzimidazol-2-
ylnicthyl]-amino}—methyl)-phenyl]-amidc (AMD9436) (82 mg, 0.21 mmol), 1-(2-
trimethylsilanyl-ethoxymethyl)-1H-benzoimidazole-2-carbaldehyde (57 mg, 0.21 mmol),
and NaBH(OAc); (132 mg, 0.62 mmol) for 1 h at room temperature followed by
purification of the crude material by column chromatography on silica gel

(CH,Cl,/MeOH/NH4OH 198:1:1) gave Pyridine-2-sulfonic acid [4-({(5,6,7,8-tetrahydro-
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3,5-Dichloro-N-(3- { [(1

H i m dazol -?-yl nethyl )- (5, 6, 7, 8-tetrahydro-qui nolin-8-yl)-am no] 1,P

nmet hyl } - benzyl ) -isonicotinam de ci HN 3,5-Dichloro-N(4 5 MAR 2005
{[(4-methyl -I Him dazol - 2-yl net hyl )-(5, 6, 7, 8-t etrahydro- qui nol i.n-8yl)-am no
]-methyl }-benzyl)-isonicotinamde 15 OCl 3,5-Dichloro-N-(3- { [(4-nmethyl-1
H i ni dazol - 2“!9?5 Ryl )- (5,86, 7, PCT/CA01/01325
8-tetrahydro-qui nolin-8yl)-am no]-nethyl}-benzyl)-isonicotinamde -98 5
MAR ~ WD 02/ 22599 PCT/ CA01/ 01325 3, 5-Di chl oro- N-(4- '

{[ (4- (2-f | uoruangbh&my)-)1-(2-trimethylsilanyl-ethoxymethyl)-1 H-benzoimidazol-2-ylmethyl]-

H i m dazol - 2- V. thyll-(5.6,7.8-tetrahydroqui,nol i n-8-yl)-anuno] - et hyl }
“benzyl ) - i Séﬁl?ll&%?xlnﬁ a)(#-&léengl?-amicﬁa (r7§mg, I'l }5 asgyelpow foam!
3, 5- Di chl or 0- N- ( Asing [Genér3l Procrdnee- B iReagton-of Ithei abbetacaipond/ (1A edgh 9)1) nfholP, 7, 8-t

o o o0t ol b9 Y T BeL TSk PP SERL SRR st o,
8- t et sahydr (G, OMeOIBNHLQH a94:83) gave eyt compaunyt (9 1-ag am b4y @ 4 wipies fdem.
‘ Using general procedure D: the oil from above was converted to the corresponding
hydrobromide salt to give AIMD9444 as a white solid. '"H NMR (300 MHz, CD;0D) &
1.88-1.90 (m, 1H), 2.18-2.24 (m, 2H), 2.35-2.36 (m, 1H), 3.00-3.01 (m, 2H), 3.70 (d, 1H, J
= 12.9 Hz), 3.76 (d, 1H, J = 12.9 Hz), 4.38 (d, 1H, J=16.2 Hz), 4.59 (d, 1H, J = 16.2 Hz),
10 4.64-4.73 (m, 1H), 6.87 (d, 2H, J = 8.4 Hz), 7.30 (d, 2H, J = 8.4 Hz), 7.51-7.56 (m, 3H),
7.72 (dd, 2H, J = 6.0, 3.0 Hz), 7.84-7.91 (m, 2H), 7.92-7.98 (m, 1H), 8.33 (d, 1H, J= 7.8
Hz), 8.59 (d, 1H, J = 4.5 Hz), 8.86 (d, 1H, J = 4.5 Hz); *C NMR (75.5 MHz, CD;0D) &
15.84, 21.90, 29.17, 50.61, 57.21, 62.46, 115.19 (2C), 121.77 (2C), 12‘4.09,. 127.11, 128.09
(2C), 128.77, 132.28 (2C), 133.15, 139.16, 140.07, 141.57, 141.81, 149.10, 151.46, 152.87.
15 ES-MS m/z 525 (M+H). Anal. Calcd. for CyoHasNgO; Se 2.2HBre 1.5H;00 0.3C4H,00: C,
48.24; H, 4.85; N, 11.18; O, 8.09; Br, 23.38; S, 4.26. Found: C, 48.44; H, 4.85; N, 11.18;
O, 8.22; Br, 23.08; S, 4.34.

EXAMPLE: 54

o
N\ “"‘O N\

20 AMD9541: Preparation of Pyridine-2-carboxylic acid-4-{[cis-2-[(N-pyridin-2-ylmethyl)
amino]cyclohexyljaminomethyl}-benzylamide (hydrobromide salt).

Preparation of pyridine-2-carboxylic acid-4-hydroxymethyl-benzylamide:

Using General Procedure F: To a stirred solution of 4-aminomethylbenzyl alcohol

(203 mg, 1.48 mmol) in DMF (3 mL) was added picolinic acid (198 mg, 1.61' mmol), 1-

25 hydroxybenzotriazole (213 mg, 1.58 mmol), N,N-diisopropylethylamine (0.39 ml, 2.24
mmol) and 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide HC1 (EDC) (315 mg, 1.64

mmol) and the mixture stirred overnight at room temperature. Standard work-up afforded
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10 ~F 3,5-Dichloro-N-(3- {[[4-(2-fluoro-phenyl)-1
H-i m dazol - 2-yl met hyl ] - (5, 6, 7, 8-t et rahydroqui nol i n-8-yl ) -am no] - et hyl }
-benzyl)-isonicotinam de a 15 15 MAR 2005
3,5-Dichloro-N-(3-{[[4(3-fluoro-phenyl)-1H i m dazol - 2-yl methyl ]- (5,6, 7, 8-te
t rahydr-oqui nel“nA=8<yl )-am no] -nethyl} -benzyl)-isonicotinam de
3,5-Dichloro-N(3- {
[4(4-fluoro-phenyl)-1Him dazol -2-yhnethyl]- (5,6, 7, 8-tetrahydroqui nolin-8-y
) - ami no] - meiehifle kompemay 30 ig,@34) @t b gelivdell. 20H NYR 00 MHIKFPAl0H4.67 (d,
3’S'D0h|°r°'Ni4'q.§; L SaR0S 4 4 743-7.44 (m, 1H), 7.85-7.86 (m, 1H), 8
H i mi dazol - 3By e hyPy #08 (3, %’87-' SOF 5HG8 54301 A n?%yr% -am %’] DB, f/l }
- benzyl ) - i seilHOY & DAY 62 (b sNH)H8.52 (d, N, /=3.8 Hz). ES-MS m/z 243 (M+H).
3,5-Dichloro-N-(3-{[(4-phenyl -1 Himdazol -2-yhnethyl)-(5,6,7,8-tetrahydro-q
3 20 oY) iR o TRt b SRR il e RA ATk AR E ©
[ (2- ppenyl - 3Hi nf.dazgl - 4- vihnet -5 H yhEh&aRMI R G ROLtens 1
yl ) -am no] - net h)rﬂ. (1 gbsglrnmz{/lrs%!IB ?@o!r;%/ 0 dlin%az%%beﬁbﬁ%%@m Xy Beﬁzﬁh@]de

(360 mg, 1.48 mmol) in anhydrous CH,Cl; (10 mL) was added Dess-Martin periodiane

(690 mg, 1.63 mmol) and the reaction stirred at room temperature for 1 h. The mixture was
diluted with diethyl ether (25 mlL), ethyl acetate (25 mL), saturated aqueous sodium
bicarbonate (15 mL) and saturated aqueous sodium thiosulfate (15 mL) and stirred for 30

10 minutes. The phases were separated and the aqueous phase washed with ethyl acetate (1 x
15 mL). The combined organic layers were washed with brine (1 x 20 mL), dried
(Na;S0y), filtered and concentrated under reduced pressure. Purification of the crude oil
by column chromatography on silica gel (CHzCly) gave the desired aldehyde as a pale
yellow oil (300 mg, 85%). 'H NMR (300 MHz, CDCly) § 4.76 (d, 2H, J = 6.0 Hz), 7.42-

15 7.44 (m, 1H), 7.53 (4, 2H, J = 6.0 Hz), 7.87 (d, 2H, J = 6.0 Hz), 7.85-7.88 (m, 1H), 8.24 (4,
1H, J= 6.0 Hz), 8.55 (br s, 1H), 8.57 (d, 1H, J= 3.0 Hz), 10.00 (s, 1 H).

Using General Procedure B: To a solution of cis-l-ﬂ\I-(t-butoxycarbonyl)]-'
cyclohexane-1,2-diamine (0.79 g, 3.69 mmol) and 2-pyridinecarboxaldehyde (0.35 mL,
20 3,68 mmol) in CH,Cl, (20 mL) was added NaBH(OAc); (0.036 g, 0.57 mmol) and the
mixture stirred at room temperature overnight. The resultant crude oil was \;sed without
further purification in the next step. 'H NMR (CDCls) 8 1.35-1.51 (m, 4H), 1.44 (s, 9H),
1.54-1.64 (m, 3H), 2.01-2.04 (m, 2H), 2.75-2.79 (m, 1H), 3.66-3.70 (m, 1H), 3.87 (d, 1H, J
=15 Hz), 3.96 (4, 1H, J = 15 Hz), 5.42 (br s, 1H, NH), 7.16 (dd, 1H, J =9, 6 Hz), 7.30 (d,
235 1H, J=9 Hz), 7.61 (4, 1H, J=9, 3 Hz), 8.56 (4, 1H, J=3 Hz).

To a solution of the oil from above and N,N-diisopropylethylamine (0.96 mL, 5.52

mmol) in CH,Cl, (10 mL) was added benzylchloroformate (0.64 mL, 4.48 mmol) and the

mixture stirred at room temperature for 3 hours. The reaction was diluted with CH>Cl, (15

30 mL) and brine (25 mL) and the phases separated. The aqueous phase was washed with
CH,Cl; (2 x 20 mL) and the combined organic extracts were dried (Na;SOy), filtered and

concentrated under reduced pressure. Purification of the crude product by flash
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J Owe 3,S-Dichloro-N(4-

[[2- (2- met hoxy- phenyl } - 3H i m dazol - 4-yl nethyl ]-(5, 6, 7, 8-tetrahydr ﬁxnz%ln-
8-yl )-am no]-nmethyl} -benzyl)-isonicotinam de LS 3,S-Dichloro- %

[[2- (3-net hoxy-phenyl)-3Him dazol - 4-yhnethyl ]-(5, 6, 7, 8- tetrahydr oqui nol i n-
8-yl)-am no] -methyl } -benzyl)-isoni cotinam de 3, 5- Di chl or o- N-(4-

{[[2- (4-met WQY¥VPRENY| ) - 3H-i m dazol - 4-yl met hyl ] - (5, 6, 7, 8- r@VCAYLRD 20

qgui nol i n-8-yl)-am no] - met hyl } - benzyl)-i soni coti nam de - 100 1 5 MAR 2005 -

.. ~Ove 3, 5-Dichloro-N (3 -

[ 2- (2- met hom@amgydphy 3 §1H3adQ&Qb}H@izm| 473)Safforded the di-protected diamine :
8-tetrahydr (H]léﬁ 35!9 H§m noj - net hyI } -benzyl)-isonicotinamde 5

3, 5-Di chl or & {/n(f‘?r?ﬁ CRERSPRHENy| ) - 3H-i mi dazol - 4-yl nethyl - (5, 6, 7, 8-
t et r ahydr oqui noI i n-8-yl)-am no]-nmethyl} -benzyl)-isonicotinam de 3,

5-Di chl oro- N- ( 3- g ) ' )

[[ 2- ( 4- met hoxy- pheR§Y? o5theBior priastioaergmeths Al 9m akpve (B44 81328 rmmed was no

l'i n- 85yl ) - anfissalyednintCHIGI, (20RNY ¥id) tréafed WitOfiflnoiShebtic h6kd (2 mL) and the mixture

stirred overnight. The usual work-up afforded an orange oil (1.17 g) which was use

without further purification in the next reaction.

Using General Procedure B: To a solution of the oil from above (187 mg) and
10 pyridine-2-carboxylic acid-4-formyl-benzylamide (127 mg, 0.53 mmol) in CH,Cl, (6 ml)
was added NaBH(OACc); (170 mg, 0.80 mmol) and the mixture stirred at room temperature
overnight. Purification of the crude material by flash chromatography on silica gel
(CH,Cl,/MeOH, 96:4 followed by 90:10) afforded the desired protected amine (150 mg,
50% over 2 steps) as a pale yellow foam. |
15
Removal of Cbz Group: To a solution of the foam from above (150 mg, 0.27 |
mmol) in MeOH (5 mL) was added palladium on activated carbon (10%, 34 mg) and the
mixture was hydrogenated (1 atmosphere) at room overnight. The reaction mixture was
filtered through celite and the cake was washed with methanol. The combined filtrates
20 were evaporated under reduced pressure and the resultant clear oil was purified by radial
chromatography on silica gel (1 mm plate, 100:2:1 CH,Cl/MeOH/NH4OH) to afford the

free amine (45 mg, 39%) as a clear oil.

Using General Procedure D: The free base from above (33 mg, 0.077 mmol) was

25 converted to the hydrobromide salt to provide AMD9541 (70 mg) as a white solid. 'H
NMR (D;0) & 1.39-1.56 (m, 4H), 1.62-1.75 (m, 2H), 1.92-1.97 (m, 2H), 3.27-3.31 (m, 1H),

3.42-3.46 (m, 1H), 3.90 (d, 1H, J = 17.4 Hz), 4.20 (d, 1H, J = 13.5 Hz), 433 (d, 1H, J =

13.5 Hz), 4.41 (4, 1H, J=17.4 Hz), 4.59 (s, 2H), 7.35 (d, 2H, J = 8.1 Hz), 7.42 (d, 2H, J =

8.1 Hz), 7.85-7.90 (m, 2H), 8.11-8.13 (br m, 1H), 8.40-8.47 (m, 2H), 8.56-8.63 (m, 2H),

30 8.82-8.87 (br m, 1H); °C NMR (D,0) & 19.63, 23.45, 24.83, 27.17, 44.41, 48.33, 49.12,
54.52, 58.88, 125.63, 126.66, 126.85, 129.15 (2 carbons), 130.42, 131.33 (2 carbons),
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3,5-Dichloro-N-(4

hoxy- phenyl) - 1H i m dazol - 2-yl met hyl ] - (5, 6, 7, 8-t et r ahydt %qw nol i n
yl)-am no] -nmethyl} -benzyl)-isonicotinam de 15 MAR
0-N-(4-{[[4(3-nmet hoxy-phenyl)-1Hi m dazol - 2-yhnet hyl]-(5, 6, 7, 8 t
ahydr oqui-nol.i-n--8-yl ) -am no] - net hyl } -benzyl)-isonicottnami-de----
o-N-(4- { [[4(4-methoxy-phenyl)-1 Himdazol-2-yhnethyl]-(5,86,7,
et r ahydr oqui nol i n- 8-yl ) -am no] - net hyl }-benzyl ) -i soni coti nam de 20 -101
5 MAR 2005 130§ Bighy, 0F4Q5|3F (800, 11646, (12798 (roubopheasgITp. 162.53. BS-MS ms
}alrreth yl'] 678tetrahydrqu|no lin-8-yl)-am no]-nethyl}

430 @6tHhani de 3, 5-Di chl or o- N- ( 3-
hoxy phenyl)-1Hi m dazol - 2-yl met hyl ] - (5, 6, 7, 8-tetrahydr o5

I i -nmet hyl } -benzyl ) -isoni coti nam de 3, 5-Di chl oro-N-( 3-

1)-1

- Pahwitig dT¢héméBnSinduddd Ce fluemeasemiuinedf LIAR §Mplepulanibevidesyret hy|

onicotrnamde LO C 3,5-D chloro-N-(4-
1 nam de
Loading dye: Fluo-3, AM (Molecular Probes F-1241) is dissolved in anhydrous
DMSO and stored frozen in aliquots. To increase the solubility of the dye in the loading
medium, 10% (w/v) pluronic acid (Molecular Probes F-127) is added to the Fluo-3 stock

solution immediately before use.

Flux buffer:

HBSS + 20 mM Hepes

buffer + 0.2 % BSA, pH 7.4. HBSS 10x [(w/o phenol red and sodium bicarbonate
(Gibco 14 065-049)]; Hepes buffer 1M (Gibco 15 630-056), BSA (Sigma A3675). The flux
buffer is vacuum-filtered and stored refrigerated for a max1mum of 5 days. Before use in

the experiment, the buffer is warmed at 37 °C in a waterbath.

Antagonists:

The test compounds were diluted in flux buffer at the desired concentration and
added to 4 wells of a black microplate (4 paralle]l measurements per compound). The
following control wells were used: 100% response control (no inhibition), flux buffer was
added; 100% inhibition control: chemokine was added at 5-times the concentration

required to induce a Ca flux.

Preparation of the agonist (chemokine) plate

The chemokines are diluted in flux buffer to concentrations that are 4-fold higher
than the desired concentrations required for stimulation of the cells (i.e. 2.5 nM for SDF-1a
and 0.6 oM for RANTES). The chemokines were added to untreated 96-well Sero well
compound plates (International Medical, Sterilin code 611F96). In the negative control

well’s (baseline monitoring), flux buffer is added instead of chemokine. As a positive
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15 o cl 3,5-Dichloro-N-(3- { [(3Hpyrrol-2-ylnethyl)-(5,6,7,
8-tetrahydro-qui nolin-8-yl)-am no]nethyl } -benzyl)-isonicotinam_ de ~N -~J
70 M O Cl 15 MAR 2005
3,5-Dichloro-N (4{[ (5-met hyl - 3H pyrrol -2-yl net hyl)-(5, 6, 7, 8-tetrahydro-quin
olin-8-yl)am no}z- met hyl } -benzyl)-isonicotinam de 3,5-Di chl oro-N-(4-

[ (4met hyl - 3N PY8? = 25 yI net hyl ) - (5, 6, 7, 8-t et r ahydr o- qui nBETEABLAIP225

am no] - met hyl } - benzyl ) -i soni coti nam de - 102 15 MAR 2005 PCT/ CA01/ 01325

c
control to check for dye loading efficiency, 20 uM digitonin (final concentration) was also

included. The agonist plate was incubated in the FLIPR (37 °C) for 15-30 min.

Cell loading protocol for measuring inhibition of SDF-1q induced Ca flux in SUP-T1 cells.

SUP-T1 cells were centrifuged at room temperature (RT) and re-suspended in

5 loading medium (RPMI-1640 containing 2% FBS and 4 uM Fluo-3, AM). The cells were
incubate at room temperature for 45 min. then washed twice in flux buffer then incubated
in flux buffer at room teperature for 10 min. The cells were centrifuged and re-suspended in
flux buffer at a density of 3x10° cells per mL. A 100 pL aliquot of the cell suspension (3 x
10° cells) was added to each well of a black microplate (Costar 3603), which already

o contains 50 pL of a solution of the test compound (at concentrations that are 3-fold higher
than the desired final compound concentrations). The microplate is then gently centrifuged
at room temperature. Homogeneous spreading of the cells on the bottom of the microplafe
wells was then confirmed with a microscope and the microplate was incubated in the

FLIPR (37 °C) for 10 min. prior to testing.

{5 Fluorescence measurements as a function of time on the FLIPR

The FLIPR settings (camera exposure time and laser power) are adjusted to obtain
initial fluorescence values between 8,000 and 10,000 units. After monitoring a 20 second-
baseline, the agonist (chemokine) (50 pL) is added by automatic pipettor with black pipette
tips. Fluorescence is measured simultaneously in all wells of the microplate every 2

20 seconds (first 2 min) and thereafter every 6 seconds (additional 2 min). The average ca-flux
measured in each set of 4 identical wells (one test compound) was calculated by the FLIPR
software. _

The compounds of the current invention are tested for inhibition of SDF-1c induced
Ca flux in SUP-T1 cells using the method described above. The exemplified compounds

25 exhibit inhibition. The following compounds inhibited SDF-1a induced Ca flux greater
than 20% at 20 pg/mL:

Example numbers: 2, 4, 11, 17, 45, 48.
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., 3,5-Dichloro-N-(3- {[(5-nethyl-3Hpyrrol-2-ylmethyl)-(5,6,7,
8-tetrahydro-quinolin-8-yl)amno]-nethyl} -benzyl)-isonicotinamde ‘
3,5-Dichloro-N-(3-{((4-nethyl-3Hpyrrol-2-yl methyl)-(5, 6,7,8-tetraH§&r2975qui
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8-tetrahydro-quinolin-8-yl)-amno]-nethyl} benzyl)-isonicotinamde 10 CH3
3,5-Dichloro-N(4

{[ (4-met hyl ﬁﬁ@;@@yl met hyl ) - (5, 6, 7, 8-tetrahydro-qui noli.n-8-yl)am no]-ne
thyl} -benz t€ot i nanude 15

3, 5- Di chl or cAsky for inhibHiomet HYV-1qNa40) repligatiop ihVilly4 ¢ells.6, 7, 8- t et r ahydr o- qui nol
i n-8-yl)am no]-nethyl} -benzyl)-isonicotinamde CI N~~ O 3,

1B e ore 4 bgagl B Py (s v s s e
performed as previously described (Bridger et al. J. Med. Chem. 1999, 42, 3971-3981; De
5 Clercq et al. Proc. Natl. Acad. Sci, 1992, 89, 5286-5290; De Clercq et al. Antimicrob.
Agents Chemother. 1994, 38, 668-674; Bridger et al. J. Med. Chem. 1995, 38, 366-378;
Schols et al. J. Exp. Med., 1997, 186, 1383-1388). Anti-HIV activity and cytotoxicity
measurements were carried out in parallel. They were based on the viability of MT-4 cells
that had been infected with HIV in the presence of various concentrations of the test
{0 compounds. After the MT-4 cells were allowed to proliferate for 5 days, the number of
viable cells was quantified by a tetrazolium-based colorimetric 3-(4,5-dimethylthiazol-2-
y1)-2,5-diphenyltetrazolium bromide (MTT) procedure in 96-well microtrays. In all of
these assays, viral input (viral multiplicity of infection, MOI) was 0.01, or 100 times the
50% cell culture infective dose (CCIDso). The ECso wias defined as the concentration

L5 required to protect 50% of the virus-infected cells against viral cytopathicity.
When compounds of the current invention are tested for inhibition of HIV-1 NL4.3
or Il replication in MT-4 cells, all show inhibition. The following compounds exhibited
ECso’s of less than 20 pg/mL: |

Examples numbers: 2, 4, 11,17, 45, 48, 53.

20 EXAMPLE 57.
- Assay for inhibition of HIV-1 (BaL) replication in PBMC’s.

When compounds of the current invention are tested for inhibition of HIV-1 BaL

(CCRS using) replication in PHA-stimulated PBMC’s (peripheral blood mononuclear cells)

using viral p24 antigen expression (De Clercq et al. Antimicrob. Agents Chemother. 1994,

25 38, 668-674; Schols et al. J. Exp. Med., 1997, 186, 1383-1388), all show inhibition. The

following compounds exhibited ECsy’s of less than 20 pg/mL:
Example numbers: 2, 4, 11, 16, 17, 48, 53.

Also prepared according to the above methods are the following compounds:
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20 benzyl)-isonicotinam de -103 15 MAR 2005 ~~ 3,5-Di chl oro-N-(4-
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3,5-Di chl orov-vﬁl-g?fz‘gﬁ (4- met hyl - oxazol - 2-yl met hyl ) - (5, 6, 7, 8??’8?‘?0&%/3&?0- qui nol
i n-8-yl)am no] -net hyl } -benzyl)-isonicotinam de 3,5-Di chloro-N(3- {

[ (5- met hyl - oxazol - 2-yl net hyl ) - (5, 6, 7, 8-t etrahydro-qui nol i n-8-yl)am no]-neth
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3,5-Dichloro-N-(4-{[(1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

]\
N7 HCI/N
|
N NI

AN
5 ‘\\—NH
3,5-Dichloro-N-(3- {[(1H-imidazol-4-ylmethyl)~(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

N

)\—NH

10 3,5-Dichloro-N-(4- {[(2-methy]-1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yD)-amino)-methyl}-benzyl)-isonicotinamide

' AN
N” HC' A N
N N A
NJ; o <
)\—-NH

3,5-Dichloro-N-(3-{[(Z-methyl-lH-imidaiol—4-ylmethy1)-(5,6,7,8-tetrahydro-quinolin—8-
15 yl)-amino]-methyl}-benzyl)-isonicotinamide

I A O Ci
-
N N I X
N H cl =N
N%/

L NH

-95.



15 N "-00d 3,5-Dichloro-N(3-
{[ oxazol -4-yl et hyl - (5, 6, 7, 8-t etrahydro-qui nolin-8-yl)-am no] - ﬂ% 205

benzyl )-isonicotinamde -104 1 5 MAR 2005 11 5 10 3, 5-Dichl oro-
{[ (2-net hyl - oxazol - 4-yl met hyl )- (5, 6, 7, 8-t etrahydro-qui nolin-8-yl)amno] - net
hyl } -benzylb)rd.s0mécotinam de L.J 3,5-Dichloro-N(4- FULAvLVIDL
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- benzyl )-i sonicotinamide 1'(;1~/(:AU /U 1325
3,5-Dichloro-N-(4-{[(5-methyl-1H-imidazol-4-ylmethy1)-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide
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5 3,5-Dichloro-N-(3-{[(5-methyl-1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro- qumolm-8—
y1)-amino]-methyl}-benzyl)-isonicotinamide

O@@”ﬁ

;F—NH
3,5-Dichloro-N-(4- {[(2,5-dimethyl-1 H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
10 8-y1)-amino]-methyl}-benzyi)-isonicotinamide

)%—NH
3,5-Dichloro-N-(3-{[(2,5- d1methy1—1H-1m1dazol-4—ylmethy1) -(5,6,7,8-tetrahydro-quinolin-
8-y1)-amino]-methyl}-benzyl)-isonicotinamide

15
= o cCl

N” NS
N HCI =N
(N

N

AN
3,5-Dichloro-N-(4- {[(1-methyl-1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide
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5 3,5-Dichloro-N-(4-{[(1,2-dimethyl-1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino}-methyl}-benzyl)-isonicotinamide

| N
N N
N NS
N/g o dc
LN
\
3,5-Dichloro-N-(3-{[(1,2-dimethyl-1H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
10 8-yl)-amino]-methyl}-benzyl)-isonicotinamide

N o <
e
H

| \—N

3 5-D1chloro—N-(4 {[(1,5- dimcthyl-IH-nmdazol 4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino]-methyl}-benzyl)-isonicotinamide

15
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5 3,5-Dichloro-N-(4-{[(IH-imidazol-Z-ylmethyl)-(S,6,7,8—tctrahydro-quino]in-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide :
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3,5-Dichloro-N-(3-{ [(1H-imidazol—2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin—8-y1)—amino]-

10 methyl}-benzyl)-isonicotinamide
‘ 0] Cl
N
H
N cl =N

3,5-Dichloro-N-(4- {[(4-methyl-1H-imidazol-2-ylmethyl)-(5 ,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide
15

N

N x

IN
c
NNy o

3,5-Dichloro-N-(3- {[(4-methyl-1H-imidazo}-2-ylmethy1)-(5 ,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide
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{[(2-nmet hyl -thiazol -4-yl methyl)-(5,6,7,8-tetrahydro-quinoli n-8-y|1)5armﬁ0)wsrre
thyl } -benzyl)-isonicotinamde Cl 5 N H 3,S-Dichloro-N(4-
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3,5-Dichloro-N-(4- {[[4-(2-fluoro-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

5 3,5-Dichloro-N-(4-{[[4-(3-fluoro-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino}-methyl}-benzyl) -isonicotinamide

3,5-Dichloro-N-(4-{[[4-(4-fluoro-phenyl)-1H-imidazol-2-ylmethyl]-(5, 6 7,8-tetrahydro-
quinolin-8-yl)- ammo]-methyl}-benzyl) -isonicotinamide
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3,5-Dichloro-N-(3-{[[4-(2-fluoro-phenyl)- 1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

15 3,5-Dichloro-N-(3-{[[4-(3-fluoro-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(3-{[[4-(4-fluoro-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide
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5 3,5-Dichloro-N-(3- {[(4-phenyl-1H-imidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide
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3,5-Dichloro-N-(4- {[(2-phenyl-3H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahyydro-quinolin-8-
10 yl)-amino]-methyl}-benzyl)-isonicotinamide
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—7 OMe
3,5-Dichloro-N-(4- {[[2-(2-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

15
3,5-Dichloro-N-(4- {[[2-(3-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide
3,5-Dichloro-N-(4- {[[2-(4-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
20 quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide
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3,5-Dichloro-N-(3-{[[2-(2-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl} -benzyl)-isonicotinamide

5 3,5-Dichloro-N-(3-{[[2-(3-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(3-{[[2-(4-methoxy-phenyl)-3H-imidazol-4-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

I\ 0o ¢l
-
N N l A
/EN ’ HCI =N
HNT N
7\
=/~OMe

3,5-Dichloro-N-(4- {[[4-(2-methoxy-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino)-methyl} -benzyl)-isonicotinamide

10

15 3,5-Dichloro-N-(4- {[[4-(3-methoxy-phenyl)- 1 H-imidazol-2-ylmethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino}-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(4-{[[4-(4-methoxy-phenyl)-1H-imidazol-2-ylmethyl}-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

B ‘

N7 HCI N
N No A

HN/\( o cl

—

20

73

==X
OMe
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C H NTH _ OQd 3,5-Dichloro-N-(3- {[[2-(1

H i m dazol - 2-yl )-ethyl ]-(5, 6, 7, 8-tetrahydro-qui nol i n-S-yl }ani no] - get hyl }
-benzyl ) -i soni coti nam de 10 ingMXRZOOS
3,5-Dichloro-N-(4-{[[2-(1-nethyl -1 Him dazol -2-yl)-ethyl]-(5,6,7,5-tetrahyd

ro-qui nol i n-8ytj=~am no] - net hyl } -benzyl)-isonicotinanude NH// | IN N -
J~\ J ~-N O 3,5-Dichloro-N(3-

{[[2-(1-nethyl -1 Hi m dazol - 2-yl)-ethyl]-(5, 6 8-t etrahydro-qui nol | n- 815
yl) - ani no] - rees- Mmmm@y{[m-(aanahwpmmdhmemmw@ -yimsth &ﬁﬁ&%

[ 2- (3Hi mqﬂ;&zuhh-gzlylyme}myﬂh}d-}(bEn@',l)hsau@émmaiﬁydro qui nol i n- 8- yI )am noj - met
|} -benzyl)-isonicotinaniide ~IVH - 110
3,5-Dichloro-N-(3-{[[4-(3-methoxy-phenyl)-1H-imidazol-2-ylmethyl]-(5,6,7,8- tetrahydro-
5 quinolin-8-yl)-amino}-methyl} -benzyl)-isonicotinamide

{l
hy

3,5-Dichloro-N-(3- {[[4-(4-methoxy-phenyl)-1H-imidazol-2-ylmethyl]~(5,6,7 ,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

10

3,5-Dichloro-N-(4- {[(3H-pyrrol-2-ylmethyl)- (5 6,7,8-tetrahydro-quinolin-8-yl)-amino}-
methyl}-benzyl)-isonicotinamide

| N
N/ HCl A N
N N N !
o Cl
(gN

3,5-Dichloro-N-(3- {[(3H-pyrrol-2-ylmethy1)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

| = (o) Cl
N/ \/J[::]/A\g/%:ﬂ:fj
N cl N
SN
’kj

M

e
3,5-Dichloro-N-(4—{[(5-mcthyl—3H-pyrr01-2-ylmethy1)-(5,6,7,8-tetrahydro-quinolin-8-y1)—
amino]-methyl}-benzyl)-isonicotinamide

15

3,5-Dichloro-N-(4- {[(4-methyl-3H-pyrrol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
25 amino]-methyl}-benzyl)-isonicotinamide
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15 MAR 2005~ PCT/ CA01/01325 3,5-Dichloro-N(3- {

[[2-(3Himdazol -4-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)anggol-eth

yl'} -benzyl)-isonicotinam de 5 rqg']'ARmzaws

3,5-Dichloro-N-(4-{[[2-(3-nethyl-3Himdazol -4-yl)-ethyl]-(5,6,7,8-tetrahyd

ro-quinolin-8yl)-amno]-methyl } -b enzyl)-isonicotinam de I

3. 5-Di chl oro%%‘éém{ c%&ouoms

[[2-(3-nethyl-3Himdazol -4-yl)-ethyl]-(5,6,7, 8-tetrahydro-quinolin-810

yl)-am no] - mathyl} benzyl )-isonicotinamde cl i NCO 3,5-Di chl oro-N(4-

[ (2- oxazol - -\ yl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amno]nethyl} -b

enzyl)-isoni o- t1, de 15 3,§-Di chl oro-N-(4- {

[[ 2- (2- net hyl - 8xazol - I) |eth ] N5, 6,7, 8-tetrahydro-quinolin-8-yl)am no] -
met

hyl} -benzyl 120 ~00¢d
(C
‘/

<3 5—chhloro-N—(3 {[(5-methyl-3H-pyrrol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-y1)-
amino]-methyl}-benzyl)-isonicotinamide

5 3,5-Dichloro-N-(3-{[(4-methyl-3H-pyrrol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide
I X o cl

3,5-Dichloro-N-(4- {[{oxazol-2-ylmethyl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-isonicotinamide

@ o cl
J:N cl =N

0" N
\s|=/
CHj,
3,5-Dichloro-N-(4- {[(4-methyl-oxazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-y1)-
amino]-methyl}-benzyl)-isonicotinamide

10

15 3,5-Dichloro-N-(4-{[(5-methyl-oxazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

&
L\

o}
3 5—D1ch10ro-N—(4-{[oxazol—4-ylmethyl (5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -
20 benzyl)-isonicotinamide
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3,5-Di chl oro-N-( 3-

[ (2- oxazol -5-yl -ethyl)-(5, 6,7, 8-tetrahydro-qui nolin-8-yl)-am no] mer'tsymR%
zyl)-isonicotinam de -111 15 MAR 2005 3,5-Di chl oro-N-( 3- 05
[[2- (2- net hyl - oxazol -5-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)amno]-
met hyl } -bvenzkdzi soni cotinam de ~~ 3,5-Dichl oro-N-(4- {~roesvevaves

[ (2- oxazol -2-yl -ethyl)-(5, 6,7, 8-tetrahydro-qui nolin-8-yl)-am no]net hyl }
-benzyl)-isoni coti namide NH// IIN NCJ~\ ~~ _ OC 10

3, 5-Di chl or [ (2- oxazq - 2qyl -ethyl)- (5,6, 7, 8-tetrahydro-quinolin-8-yl

O
) - am no] net I} :Elj)\sog])ci\lnam de

)—o
3,5-Dichloro-N-(4- {[(2-methyl-oxazol-4-ylmethyl)~(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

|\
L O
N No A
/( o <

(OMNN]
5 \—/
3,5-Dichloro-N-(3-{[oxazol-2-ylmethyl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-isonicotinamide

O%QWQ

\_|J
Me
10 3,5-Dichloro-N-(3-{[(4-methyl-oxazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(3- {[(5-methyl-oxazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-y1)-
amino]-methyl}-benzyl)-isonicotinamide

Ng o Cl
.

o
3,5-Dichloro-N-(3- {{oxazol-4-ylmethyl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-isonicotinamide

15
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N~ HC-vO3 OC 3,5-Dichloro-N(4-

{[[2-(4-nethyl -oxazol -2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)15

am no] - net hyl } - benzyl ) -i soni coti nam de 3, 5-Di chl oro-N-(4- 15 MAR 2005
{[[2-(5-nethyl -oxazol -2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)am no]
-met hyl } - bepgyl,)sd,s0ni cotinam de | N~ 20 Me~~=0 O C 3, 5- D chl or o- N- ( 3-
{[[2-(4-net hyl -oxazol -2-yl)-ethyl]-(5,6,7,8-tetrahydro-qui nor H9’8’-25yI ) am noj
-met hyl} -benzyl)-isonicotinam de 3,5-Dichl oro-N(3-

{[[2-(5-net hyl -oxazol -2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinol an-8-yl) 25

am noj - met hyf }> yl)-isonicotinamde - 112 15 MAR 2005

N ch AN
|

N N X
e Y

po
%,S-Dichloro-N-(3-{ [(2-meﬂ1y1—oxazol-4—y1methyl)-(S,6,7,8-tetrahydro-quinoljn-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

| A o <l
-
N N | X |
/EN HCI _N
S” N

3,5-Dichloro-N—(4-{[(5,6,7,8-t_etrahydro-quinolin-8-yl)-thiaz‘ol-2—ylmethyl—amino]-
methyl}-benzyl)-isonicotinamide

| \ 0o
P

N N l X
/EN HCI _N
SN

\z|=/
10 CHs
3,5-Dichloro-N-(4-{[(4-methyl-thiazol-2-ylmethyl)~(5,6,7,8-tetrahydro-quinolin-8-y1)-
amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(4- {[(5-methy]-thiazol-2-ylmethyl)~(5,6,7,8-tetrahydro-quinolin-8-y1)-
15 amino}-methyl}-benzyl)-isonicotinamide

N Cl N
g

3,5-Dichloro-N-(4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-4-ylmethyl-amino]-
methyl}-benzyl)-isonicotinamide
20
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Cl Pcricno ~io~ s2s N-(4 {[ {2-[(1

H Benzoi m dazol - 2-yl net hyl ) -am no] -et hyl }-(5, 6, 7, 8-t etrahydr o- qui nol i n-8yl)
-ani no] -met hyl } -benzyl)-3, 5-dichl oro-isonicotinanide 5 O Cl N (3§ [uar gz
{2-[(1H—Benzoinidazol-z-yhnethyl)-anino]-ethyl}-(5,6,7,8-tetrahydro-quin&i
n-8yl)-am no]-nmethyl} -b enzyl)-3,5-dichloro-isorucotinam de 10 N~HN~~N
3,5-Dichloro-N-(4- {[ {2-[(1-nmethyl-1

H benzoi m dazol - 2- yhnet hyl ) - am no] - et hyl }
-(5,6,7,8tetE§ﬁT§:j-quinoIincﬁ-xﬁ)-anino]-nethyr} -benzyl ) -i soni coti nan de

N O cl 15
3,5-Dichloro- N (3F{[ (1-Nret¥iyl3 | H- benzoi mi dazol - 2- yl et hyl ) - ani no] - et hyl
}-(5,6,7, 8tetxa nol'i)~8<xN) - ami no] -nethyl} -b

enzyl ) -i soni cot | nam de

3,5-Dichloro-N-(4- {[(2-methyl-thiazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
.amino]}-methyl}-benzyl)-isonicotinamide

l A
N7 HCI PN
|
‘J:N N AN
5Ny o

5 \—/
3,5-Dichloro-N-(3-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-2-ylmethyl-amino]-
methyl}-benzyl)-isonicotinamide

l X
N7 ch N
|
IN N
5Ny o

o=/
Me
10 3,5-Dichloro-N-(3-{[(4-methyl-thiazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(3-{[(5-methyl-thiazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

| E
N HCI N
: ]
N N N
: N\/g o i
L d

3,5-Dichloro-N-(3-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-4-ylmethyl-amino]-
methyl}-benzyl)-isonicotinamide

15
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CI N HN v..vv Cd NH?20
3,5-Dichloro-N-(4{[{2-[(1-nethyl -1 Him dazol - 2-yl net hyl ) -am no] -ethyl }-(5,6
, 7, 8t et rahydr o- qui nol i n-8-yl)-ami no]-methyl} -b enzyl)-isonicoti ndrb MR-st

113 15 MAR 2005 0 ¢l 3,5-Dichloro-N-(3-{]

{2-[(1-met J,m dazol - 2-yhnet hyl ) -ami no] -ethyl }- (5, 6 8t et r ahydr o- qui n
olin-8-yl) %Anﬁﬁ;(;‘i)?net hyl } -benzyl)-i sonicotinani de O C ﬂCf/CAO”O”
3,5-Dichloro-N(4-{]

{2- ((1Hinudazol - 2-yl net hyl ) -ami no] -ethyl }- (5, 6, 7, 8-t etrahydr oqui nol i n- 8-yl
) -

c
am no]j - m benzyl )-| soni coti nam de C

S

3,5-Dichloro-N-(3- {[(2-methyl-thiazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

(\j;j o cl
N cl N
e
N

5 H
3,5-Dichloro-N-(4- {[(1H-indol-3-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

(\/Q o cl
N/ N X
O
N
/

10 3,5-Dichloro-N-(4-{[(1-methyl-1H-indol-3-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yI)-
amino]-methyl}-benzyl)-isonicotinamide

l = O CZl
_
N H
cl =N

3,5-Dichloro-N-(4-{[(1H-indol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
15 methyl}-benzyl)-isonicotinamide
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Yi ~-NN-~u N-HN~~N~NH OCl |0

3,5-Dichloro-N-(3-{[{2-[ (1H i m dazol - 2- yhnet hyl ) - am no]-ethyl}-(i,6,7,8-tet
rahydroqui Wbl in-8-yl)-am no]-nmethyl} -benzyl)-isonicotinamde / /5~ MAR -2005
N~NH H 3,5-Dichloro-N-(4- {[ {2-[(3Him dazol -4-yhnethyl)-am no]-ethyl}
-(5,6,7, 8-tetrahydrol5 :

qui nol i n- 8-yl ) -ani no] - et hyl } - benzyl )-isonicotinamde C N~ 1" Il HY~ ~N
N,~ i~HN~~N ~ N ~NH O Cl 3,5-Dichloro-N(3- {[
{2-[ (3H i m dazgl=4-yl nmet hyl )5 arg;no] - et hyl }
-(5,6,7,8-ttrro ui nal i n-8-)l)-am no] -nmethyl} -benzyl)-isonicotinam de
N cl =N
NS

3;5-Dichloro-N-(4- {[(1-methyl-1H-indol-2-ylmethyl)-(§,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

I X
N7 HCI N
N N A
2;@ o dCl
N

5 H
3,5-Dichloro-N-(3-{[(1H-indol-3-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

N ZN
@ o ¢l
N

/
10 3,5-Dichloro-N-(3-{[(1-methyl-1H-indol-3-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino}-methyl}-benzyl)-isonicotinamide

3,5~Dichloro-N-(3-{[(lH-indol-Z-ylmethyl)-(S,6,7,8-tetmhydro-quinolih—8-yl)-amino]-
15 methyl}-benzyl)-isonicotinamide
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[~ ~ N ~i

N-NH H - 114 15 MAR 2005 wo 02/ 22599~~ PCT/ CA01/0132s

3,5-Dichloro-N-(4- { [ {2-[(2-nethyl-3Himdazol -4yl nethyl)-am no]'stw}ﬁ%ws
-(5, 6,7,8tet[ahydro-qui nolin-8-yl)-amno]-nmethyl } -b enzyl)-isoni

coti nam de

~-NFi OC 5

3,5-Dichl or Padel {2-[ (2-met hyl - 3Hi mi dazol - 4-yl met hyl ) - azni no
,6,7,8tet raﬁggl;i(');q%l noI I n-8-yl)-am no]-nmethyl} -benzyl)-i 'é‘o'ﬁ%"d@’l%

~~N~ H~'CL N~

~N

10

15

20

O%@pgg

/N

ethyl }-(5
amide N

3,5-Dichloro-N-(3-{[(1-methyl-1H-indol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8 -yl)-

amino]-methyl}-benzyl)-isonicotinamide

@ﬁ? AL

N-(4-{[[2-(1H-Benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)- ammo]-
methyl}-benzyl)-3,5- dlchloro-lsomcotmaxmde

0
- O

N-(3-{[[2-(1H-Benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-3,5-dichloro-isonicotinamide

@*@ LR

3,5-Dichloro-N-(4-{[[2-(1-methyl-1H-benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

3 5—D1chloro-N—(3 -{[[2-(1-methyl-1H-benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-

quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide
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ON H 3,5-Dichloro-N-(4- {

{2-](3-nmethyl -3Himdazol -4-yl nethyl)-amno]-ethyl} -(5,6,7, LO

t et rahydr o- qui nol i n-8-yl)-am no] - met hyl }-benzyl ) -i soni coti nam de 'él MAR\ 2095
~~~Ht5 20 IN~NOC 3,5-Dichloro-N(3- {] '

{2-[ (3- met hyivBH44>mi dazol - 4- yl net hyl ) -am no] - et hyl } Tt
-(5,6,7,8tetrahydro-qui nolin-8-yl)-am no]-nethyl} -benzyl)-isonicotinam de
N ~/~HN ~i N . ~~i

N
| N o <l
N N H =N
= Ci
<\/7/\/
3,5-Dichloro-N-(4- {[[2-(1 H-imidazol-2-y1)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

“ ] X
= Ci
N N S
5 Q\/Il:\/ o d

3,5-Dichloro-N-(3-{[[2-(1H-imidazol-2-y1)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

I X o Cl
N/ \/O/\ m%
N N =N
N\
10 3,5-Dichloro-N-(4- {[[2-(1-methyl-1H-imidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-isonicotinamide

' X
NY\/N
<\/N\ o <

3,5-Dichloro-N-(3-{[[2-(1 -methyl-1H-imidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-
15 yl)-amino]-methyl}-benzyl)-isonicotinamide

I = 6] Cl
H
N =N
N/Y\/ cl
\_-NH

3,5-Dichloro-N-(4- {[[2-(3H-imidazo]-4-y1)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

I X
N/ M@\/Hj’ji;\l
No A
N
N/Y\/ Y

N\_NH

20
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HN J 3, 5-Dichloro-N-(4 { [piperiditt-4-yl-(5,6,7,
8-tetrahydro-quinolin-8-yl)-amno]-nethyl} benzyl)-isonicotinamde H N HN

J OC 3,5-Dichloro-N(3-
[ pi peridin-4-yl-(5,6,7, 8- tetrahydro-quinoIin-8-yI)-anino] net hyl }

5 MAR 2005

benzyl)-lsoubgggkapn1de - 115 15 MAR 2005 HN OC 3,5 g@h@gﬁihk(4- {

[ pyrrolidin-3 -y
benzyl)-isonicotinamde CIl ~ N HII N ~5FINJ OC 3,5-Dichloro-

(5,6,7,8-tetrahydro-quinolin-8-yl)-am no

N- ( 3-

%pyrrol i di n3’§1¥ . ‘?(37{[&2 CEL ity i8Sy oay HETURF Y1 ) benzyl ) -

soni cot i na

10

15

20

1}-benzyl)-isonicot

, X o dc
>

H
NN

3,5-Dichloro-N-(4~ {[[2-(3-methyl-3H-imidazol-4-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino}-methyl}-benzyl)-isonicotinamide

,\
N HCI AN
N N AN
N/Y\/
NN o dl

3,5-Dichloro-N-(3-{[[2-(3-methyl-3H-imidazol-4-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino}-methyl}-benzyl)-isonicotinamide

Rsdonss

3, 5-chhloro N-(4-{[(2-oxazol-5-yl-ethyl)-(5,6,7,8- tetrahydm quinolin-8 -yl) -amino]-
methyl}-benzyl)-isonicotinamide

I A o <l
N =N
N/§|/\/ cl
)\/O
3,5-Dichloro-N-(4- {[[2-(2-methyl-oxazol-5-y1)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

] R
N/ HCI A N
= N N ™ !
N/\,/\/
\Si¥q} o ¢l

3,5-Dichloro-N-(3- {[(2-oxazol-5-yl-ethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide
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HNC ~=N 10

N-(4-{[ (3H I m dazol - 4-yhnet hyl )- (5, 6, 7, 8-tetrahydro-qui nolin-8-yl)-amno]-m
et hyl } benzyl ) -2, 4-di net hyl - ni coti nam de HNC ~N N-( 3- 1

{[(3H I m dazol -4-yl net hyl)- (5, 6, 7, 8-tetrahydro-qui nolin-8-yl)-am no]s-m ﬁgﬂﬁ
}15 benzyl);d,4:dijvet hyl -ni cotinamde N H ~=N 2, 4-Di et hyl --N- ( 4-
{[(3-nmethyl-3Himdazol -4-ylnmethyl }-(5, 6, 7, 8-tetrahydro-qui nolin-8yl)-am no
]-methyl } -benzyl)-nicotinam de 20 - 116 15 MAR 2005 5 WD 02/ 22599 ~N~~
PCT/ CA01/ 01325

I X
e~ Cl
. \/@\/H\p
N N X
S
N<7J/\/ O Cl

3,5-Dichloro-N-(3-{ [[2-(2-methyl-oxazol—5—yl)-cthyl]-(5,6,7,8-tetrahydro-quinolin—8-yl)-
amino]-methyl}-benzyl)-isonicotinamide

' = 0O ¢Ci
N/ \/©/\ u/“jé
N N cl =N
3,5-Dichloro-N-(4-{[(2-oxazol-2-yl-ethyl)-(5,6,7,8-tetrahydro—qmnohn—8-yl)-am1no]-
methyl}-benzyl)-isonicotinamide

| N
N/ \/@\/H:ji;h'
N N N x
<\/7)/\/ 0o <« o )
10 3,5-Dichloro-N-(3- {{(2-oxazol-2-yl-ethyl)-(5 ,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-isonicotinamide

| X 0o da
N N =N
(\ §|/\/ cl
Hae' SO o
3,5-Dichloro-N—(4-{[[2-(4-methyI-oxazol—Z—yl)-ethyl]-(S,6,7,8-tetrahydro-qumolm—8-yl)-

15 amino]-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(4- {[[2-(5-methyl-oxazol-2-yl)-ethyl]-(5 ,6,7,8-tetrahydro-quinolin-8-yl)-
amino]-methyl}-benzyl)—isonicotigamide

| X
N N x
(N\\,/\/
(o) Cl

20 Me™ -0 o
3,5-Dichloro-N-(3- {[[2-(4-methyl-oxazol-2-y])-ethyl]-(5 ,6,7,8-tetrahydro-quinolin-8-yl)-
amino}-methyl}-benzyl)-isonicotinamide

3,5-Dichloro-N-(3- {[[2-(5-methyl-oxazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-
25 amino]-methyl}-benzyl)-isonicotinamide
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N 2,4-Dinethyl-N(3-
(3-nmet hyl -3Hi m dazol -4-yl nethyl )-(5, 6,7, 8-tetrahydro-quinolin-8
)-am no] -nethyl} -benzyl)-nicotinam de ~N~ L=N 2,4, N-Trinet hylsl\lmggl-ms
(3-net hyl -3H i m dazol -4-yl methyl )-(5, 6,7, 8-tetrahydro-quinolin
yl)-amno]-npethyl } -benzyl)-nicotinamde ~N~ ~N 10 ]
4,N Tri met hyl = KEC3- {[ (3- met hyl - 3Hi ni dazol - 4- yI met hyl ) - PEI/EA0R08326 ot  ahydr
qui nol i n8-yl)-am no]-nethyl} -b enzyl)-nicotinam de HN~~~N v N (4-
(
1
(
b

| — —— =

1H I midazol -2-yl met hyl )- (5, 6, 7, 8-t et rahydr o- qui nol i n- 8-yl ) - am no] - net hy
5 benzyl)-2, 4-di met hyl - ni coti nam de HN~—~~N U N-(3-

1H | m dazol - 2- yhnethy (5, 6,7, 8-tgtrghydro-qui nolin-8-yl)-am no] - net hyl
enzyl)-2,4-dineth-in i de -J1 15 MAR 2005 - NON v
, 4-Di met hyl - N-(4- {[ (™ N [
W56, 7581 et gl

] -

H i m dazol - 2-yl qui nol i n- 8yl ) -am no] - et hyl }
-benzyl)-nic

L, dey

I:I—(4— {.[ {2-[(1H-B enzoimidazol-2-ylmethyl)-amino]-ethyl}~(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

X

|
- cl
oo
NY\HN/VN N XN
@NH o ¢

N—(3~{!: {2-[(1H-Benzoimidazol-2-ylmethyl)-amino]-ethyl} -(5,6,7,8-tetrahydro-quinolin-8-
y1)-amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

| = o d
N/ \/©/\N/u:©
N /\/N H =N
= N Ci
10 \

3,5—Dichloro-N—(4- {{{2-[(1-methyl-1H-benzoimidazol-2-ylmethyl)-amino}-ethyl} -(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

AN

|
P~ Cl
0 ) s
NY\HN/\/N N X
O,N\ o

15 3,5 -Dichloro-N—(B— {{{2-[(1-methyl-1H-benzoimidazol-2-ylmethyl)-amino]-ethyl} -(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

m o o
N® N A
\

20 3 ,5-Dich10ro—N-(€1— {[{2-[(1-methyl-1 H-imidazol-2~ylmethyl)-amino]-ethyl} -(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide
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S -N~~~NvVv 2,4-Di net hyl - N-(3-

{[(2-methyl -1 Him dazol - 2-yhnet hyl )-(5, 6, 7, 8-t et rahydr o- qui nol i n- 'yl) anm no
]-methyl } -benzyl)-nicotinamde 10 O'N ~I 2,4-Dinethyl-N(4- { 5 MAR 2005
[ oxazol - 2-yl net hyl - (5, 6, 7, 8-t etrahydr o- qU| nol i n- 8- yl)-am noj mathyl}

- benzyl) - nlcotlnamdeo~~~N|su02 - Di et hyl - N- (3-

{[ oxazol - 2-yl net hyl - (5, 6, 7, 8- tetrahydro qui nol i n-8-yl)-am no] net hyl }
-benzyl)-nicotinam de - 118 15 MAR 2005 WO 02/ 22599

l AN

N/ \/@\/HCl g lN
<'i\7/\HN/\/N N ™
\_N o ¢

3,5-Dichloro-N-(3- {[ {2-[(1-methyl-1H-imidazol-2-ylmethyl)-amino]-ethyl}~(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl} -benzyl)-isonicotinamide

A3 l
<\/NH H

3,5-Dichloro-N-(4-{[ {2-[(1H-imidazol-2-ylmethyl)-amino]-ethyl}-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

X

l / \/@\/HCI @)

|

HN/\/ N\’;g;
Chr I3

1o 3,5-Dichloro-N-(3- {[ {2-[(1H-imidazol-2-ylmethyl)- anuno]—ethyl} -(5,6,7,8-tetrahydro- -
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

AN
J]@

\/NH H
3,5-Dichloro-N-(4- {[ {2-[(3H-imidazol-4-ylmethyl)-amino}-ethyl}-(5,6,7,8-tetrahydro-
15 quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

X

|

N/ \/@\/HCI g lN
NM HN /\/N N A
\_NH o cl

3,5-Dichloro-N-(3- {[ {2-[(3H-imidazol-4-ylmethyl)-amino]-ethyl}-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

(o) Ci
oy
N N/\/N cl =N
)—/NH
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PCT/ CA01/ 01325 2, 4- Di net hyl - N- (4-

{[ oxazol -5-yhnet hyl - (5, 6, 7, 8-t etrahydr o- qui nol i n-8-yl)-am no] net hyl }
-benzyl)-nicotinamde O~ $ ~N 2,4-Dinethyl -N-(3- { 15 MAR 2005
[ oxazol - 5-yhnet hyl - (5, 6, 7, 8-t et rahydr o- qui nol i n. - 8-y1) - am no] net hyl }
-benzyl ) - ni cohl_ nami de S~ ~' N 10

2, 4- Di net hyI ¥ (5, 6, 7, 8-t et rahydr o- qui nol i n- 8-yl ) - t RCIXAMBIYhnet hyl - a

m no] nethyl} -b enzyl )-nicotinamde S~ ~' N 2,4-Di nethyl - N-(3-
{[(5,6,7, 8- tetr hydr o- qui nol i n-8-yl ) -thi azol - 5-yhnet hyl -am no] 15
met hyl } - benz 39-PighioseN-( affi{ 2/62-Beethyl-3H 4midlane 4hpgtinethyl)-4mino]-ethyl}-(5,6,7,8-
{[(5,6,7, 8- tté‘if‘ﬂlaﬁydwmohnnsn@l-annnﬁﬂyftmyl}harazmlsozwymmdwI - am no] net hyl } - benzy
| )-nicotinam de zo - 119
A

|
N/ V@\/HCI J
|
N/w/\HN/\/N A
)/NH (@] Cl

5 3,5-Dichloro-N-(3- {[ {2-[(2-methy]-3H-imidazol-4-ylmethyl)- -amino]-ethyl}-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

Nedoges

3 S-chhloro-N-(4-{[{2 [(3-methyl-3H-imidazol-4-ylmethyl)-amino]-ethyl} - (5 6,7,8-
10 tetrahydro-quinolin-8-yl)-amino]-methyl}-benzyl)-isonicotinamide

I ~

N/ \/@/HC, /{\l
N/ﬁ/\HN/\/N N
\\,N

3 5-Dxchloro-N-(3 {{{2-[(3-methyl-3H-imidazol-4-ylmethyl)-amino]-ethyl}-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino}-methyl} -benzyl)-isonicotinamide

| X o c
Nid N X
N ch _N

3 5-chhloro-N-(4—{[pxpendm-4—yl-(5 6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-
benzyl)-isonicotinamide

O i

(]

X

|
N7 ch A N
|
N N. A
% HIO/ o

3,5-Dichloro-N-(3- {[piperidin-4-yl-(5,6,7,8-tetrahydro-quinolin-8 -yl)-amino}-methyl}-
benzyl)-isonicotinamide
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15 MAR 2005 5 2,4-Di nethyl-N-(3-
{[(5,6,7,8-tetrahydro-qui.Wlin-8-yl)-thiazol -2-yl net hyl - amno]methgll
-benzyl) - ni cotinam de HN 2, 4-Di net hyl - N- (4-

{[piperidin-4-yl-(5,6,7, 8- tetrahydro qU| nolin-8-yl)-am no] mathyl}
benzyl ) - ni a0t vnasmde HN J 010 s
2,4-Dimethyl -N-(3-{[ pi peridin-4-yl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amno
]-rrethyl}benzyl) nicotinamde N H N H 2, 4-D net hyl - N (4-

MAR 2005

{[piperidin-3-yl-(5,6,7, 8- tetrahydro qui . nolin-8-yl)-aminoJ-nethyl} 15
benzyl) - n|t| de N H
2,4-Dimeth I-(5678tetrahydro qui nol i n-8-yl)-anuno
] - met hyl } benzyIN) |nam

cl

{ 3 5-D1chloro-N (4-{[pyrrolidin-3-y1-(5,6,7,8-tetrahydro- -quinolin-8-yl)-amino}-methyl} -
| benzyl)~1somcotma|:mde

e

H(Nj o ¢l

3,5-Dichloro-N-(3- {[pyrrolidin-3-y1-(5,6,7,8-tetrahydro- -quinolin-8-y1)-amino]-methyl}-
benzyl)-isonicotinamide

\=N
10 N-(4-{[(3H-Imidazol-4-yImethyl)-(5,6,7,3-tetrahydro- -quinolin-8-yl)-aminoj-methyl}-
benzyl)-2,4-dimethyl-nicotinamide

O
LT
\_

=N
N-(3-{[(3H-Imidazol-4-ylmethy1)-(5,6,7,8-tetrahydro- -quinolin-8-yl)-amino]}-methyl}-
15 benzyl)-2,4-dimethyl-nicotinamide

O

N7 N N

' N\/©/\H/5l\/b
.
\—

~ N . .
2,4—Dimctbyl-N-(4-{[(3-methyl-3H—imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-qumolm-8-
yl)-amino]-methyl}-benzyl)-nicotinamide

20
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-120 1 5 MAR 2005 WD 02/22599 PCT/ CA01/0] 325 HN 2, 4- Di net hyl - N- (4-
{[pyrrolidin-3-yl-(5,6,7,8-tetrahydro-quinolin-8-yl)-am no]-nethyl}benzyl) -
nicotinamde n 5 HNJ O 2, 4-Di net hyl - N-( 3- 5 MAR
{[pyrrolidin-3-yl-(5,6,7,8-tetrahydro-qui nolin-8-yl)-anm noj]-nethyl ? 2005
benzyl )-nicotinamde |10 :
N (4-{[[ 2- (Wa-BRH20i m dazol -2-yl)-ethyl]-(5, 6, 7, 8-tetrahpdreaguesgl i n-8-yl)
-ami no]methyl } -b enzyl)-2, 4-di net hyl -ni coti nam de N-(3-
[ 2- (1H Benzoi m dazol - 2-yl)-ethyl]-(5,6, 7, 8-tetrahydro-quinolin-8-yl)-amn
| 5 met hyl |)-2,4-di nethyl -nicotinam de | 2,4-D nethyl-N(4-
[ 2- (1- net
H benzoi m daz 27y th ] 6, 7, 8-t etrahydroqui nol i n-8-yl)-am no] - net hy
| } - benzyl ) - ni coty nakg d& 9&\;@?3
\N/g ° .
\=N
2,4-Dimethyl-N-(3-{[(3-methyl-3H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl} -benzyl)-nicotinamide

B i
N/ N AN
N l | =
N
e
5 \=N

2,4,N-Trimethyl-N-(4- {[(3-methy]-3H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino]-methyl}-benzyl)-nicotinamide

{I
o]
{I

10 2,4, N-Trimethyl-N-(3- {[(3-methyl-3H-imidazol-4-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino]-methyl}-benzyl)-nicotinamide

B i
o

N H f/
I N
HN” SN

N-~(4-{[(1H-Imidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -
15 benzyl)-2,4-dimethyl-nicotinamide

GO
" \/@\/Hp
/EN N > N
HN™ N ©
\—/

N-(3-{[(1H-Imidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-2,4-dimethyl-nicotinamide
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MAR 2005 2, 4D met hyl - N- ( 3-

-(1-net hyl -1 H benzoi m dazol -2-yl)-ethyl]-(5, 6,7, 8-tetrahydroqui nol i n- 8-

ami no] -nmethyl} -benzyl)-nicotinamide H1 N~ N NUJ ~ 5 “~N N (%5 MAR 2005
-(1H I m dazol -2-yl)-ethyl]-(5, 6, 7, 8-tetrahydro-qui nolin-8-yl)-an no]-ne

15
{[[2
yl)-
{{[2 . hyl ]-(5, ¢
t hyl } benzyl ) -2, 4di met hyl -ni cotinamide N =~ ~ /N-~~N~N ~

X

—N" SN

2,4-Dimethyl-N-(4-{[(1-methyl-1H-imidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yl)-amino]-methyl}-benzyl)-nicotinamide

5
O
N H /’l
J:N N N
0]

NN
2,4-Dimethyl-N-(3-{[(1-methyl-1H-imidazol-2-ylmethyl)-(5,6,7,8-tetrahydro-quinolin-8-
yD)-amino]-methyl}-benzyl)-nicotinamide

10

() T
v Nﬂﬂ%
/[ N
~N

! 2,4-Dimethyl-N-(4- {[oxazol-2-ylmethyl-(5,6,7,8-tetrahydro-quinolin-§-yl)-amino]-
{ methyl}-benzyl)-nicotinamide

=
L
N H = l
N N N
e :

15 \—=/
2,4-Dimethyl-N-(3- {[oxazol-2-ylmethyl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-

methyl}-benzyl)-nicotinamide

GO i
NZ N X
A

\=n
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~" 0 NH1O :
N-(3-{[[2-(1H I m dazol -2-yl)-ethyl J-(5, 6,7, 8-tetrahydro-quinolin- 8 yl)-amn
o] - net hyl } benzyi ) - 2, 4-di r net hyl - ni cot i nani de ~NH N-(4- 15 MAR 05
{[]2- (3H—|mdazo| 4-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8-yl)-amno]-ne
thyl} 15 benzyl)-2, 4di net hyl - nlcotlnamde ?20 N-(3-

{[[2-(3H1m d%l%GFSPQL yl)-ethyl]1-(5,6,7, 8-tetrahydro- qui nolrar@aybizam no] - me
thyl} benzyl)-2, 4-di met hyl - ni coti nam de - 122 1 5 MAR 2005 :

2, 4-Di met hyl - N- ( 4-

{[[ 2- (3- met hylDidketnh NGz pdxadonbl Visle A& Y. nol i ng-yl)-a
(112 (3 o ity qafﬁm den%%%g (sl ety bGhARIYSH Qi)

2, 4- Di et hyl - 83 {[[2-(3-nethyl-3Himdazol - 4- yI) ethyl]-(5,6,7,8-tetrahyd
r o- qui nol i n8- yI) am no] -nmet hyl} -benzyl)-nicoti nam de

Lo

L

5 =N
2,4-Dimethyl-N-(3- {[oxazol-5-ylmethyl-(5,6,7,8- ~tetrahydro-quinolin-8-yl)-amino]-
methyl}-benzyl)-mcotmamde

| i
2 oS
A
\—

=N
10 2,4-Dimethyl-N-(4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-5- -ylmethyl-amino]-
methyl}-benzyl)-nicotinamide

Qg

\——N
2,4-Dimethyl-N-(3-{[(5,6,7,8-tetrahydro-quinolin- 8-y1) thiazol-5-ylmethyl-amino])-
15 methyl}-benzyl)—mcotmarmde

Ofl@f "

2,4-Dimethyl-N-(4-{[(5,6,7,8-tetrahydro-quinolin-8-yI)- -thiazol-2-ylmethyl-amino]-
" methyl}-benzyl)—mcotmatmde
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~0 2, 4-Di net hyl - N- (4-

{[(2-oxazol -5-yl -ethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-am no]lO

met hyl } - benzyl ) - ni cotinam de ~0o O 2, 4-Di nethyl -N-(3- { 2005
[ (2- oxazol -5-yl -ethyl)-(5,6,7, 8- tetrahydro qui nolin-8-yl)-am no] rreth %

- benzyl) - ni cCotinatti de 15 ~S 2,4-Dinethyl -N-(4- {[(5,6,7, "~~~ 77° .
8-t etrahydro-quinolin-8-yl)- (2 t hi azol -5-yl -et hyl ) -am no]rrethyl}
-benzyl)-nicotinamde N 1 20 ~S o 2,4-Dinethyl-N(3- {

[(5,6,7, 8- te ro qui nol i n-8-yl) - (2 t hi azol - 5-yl -et hyl ) -am no] net hyl }
-benzyl)-nlot' n de.- 123 5 R 2005 S 2, 4-Di net hyl - N- (4-
{[(5,6,7,8-tdlra lali -8+Nyl) (2-thiazol -2-yl-ethyl)- amno]rrethyl}
- benzyl )- ni cot/ifu’&' R N

8N ©

\—/

2,4-Dimethyl-N-(3-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-2-ylmethyl-amino]-
methyl} -benzyl)-nicotinamide

q&@fﬁé

5
2 4—D1methyl-N-(4- {[piperidin-4-y1-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-nicotinamide
S
I
N
X N
HN
10 2,4-Dimethyl-N-(3- {[plpendJn-4-y1 (5,6,7,8-tetrahydro-quinolin-8-yl)- ammo]-methyl}
benzyl)-nicotinamide
] ~ o
i NS
Oy T
H
2,4-Dimethyl-N-(4- {[piperidin-3-yl-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
15 benzyl)-nicotinamide
N
(O
" \/@\/Hp
N N N
(J I
H
2,4-Dimethy]-N-(3-{[piperidin-3-y!-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-nicotinamide
20
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- Di met hyl - N- ( 3-

])-nicotinam de HNC L=N 10 4, 6- D net hyl - pyri m di ne- S-car bo ic acid
(3Hi mi dazol - 4-yl methyl )-(5,6,7,8 ka MAR” 2005
a

hydr o- giéj $3R4sh§)- 8- y1 ) -ami no] - et hyl } -benzyl am de HN- =N

5
[y
r

PCT/CA01/01325

e
- Di net hyl - pyri m di ne-S-car boxyl ic acid

[ (3H i m dazol -4-yl nethyl)-(5,6,7,8 1S

rahydro-qui nol i n-8-yl)-am noj - rret hyl } - benzyl am de HN 20 ~N
: -Dlrrethyl‘p i di ne- S—carb xylic acid

[(2-nmeth m z | ;et hyl) (5, 6, 7,
- etrahydro-Nq -yll'_‘?- mﬁ] met hyl } -benzyl anude - 124 15 MAR
005 ~ 4, 6-Dx imd - carboxylic acid

[

N
2-nmeth Him dazol 4-yhnet hyl ) (~;

(
,8-tetr 35‘2/—%8 AR By S 3 3S10% 3 RS- qui RS, BT SS  methyi).-

benzyl)-nicotinamide

I...\/
N =

2 4—D1methy1—N-(3 {[pyrrohdm— -y1-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-
benzyl)-nicotinamide

X
to N-(4-{[[2-(1H-Benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-8- yl)-amino]-
methyl}-benzyl)-2,4-dimethyl-nicotinamide

N-(3-{[[2-(1H-Benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin- -8-yl)-amino]-
L5 methyl}-benzyl)-2,4-dimethyl-nicotinamide

@Wﬂ%

2,4-Dimethyl-N-(4-{[[2-(1-methyl-1H-benzoimidazol-2-yl)-ethyl]-(5,6,7,8- -tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzyl)-nicotinamide

CDCDI\JOO-b-h""OO-b"’-h(‘D"‘“I\)
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~N-~  ~ 5 N 4, 6-Di net hyl - pyri m di ne-5-carboxylic

aci d4-{[ (3-net hyl - 3H i m dazol - 4-yl net hyl ) (5, 6, 7, 8-t et rahydr o- qui nol i n-8-yl)
-am no] -nethyl} -benzylami de ~N~ "“=N 10 15 MAR 2005
4, 6-Di net hyl - pyri m di ne-5-carboxylic acid :

3-{[ (3- met hyl,y3kEbym dazol - 4-yl net hyl) (5, 6, 7, 8-t et r ahydr 0. quiuaol.in=8-yl ) - am
no] -nmet hyl} -benzylamde N H ~N 4, 6-D nethyl -pyrim di ne-5-carboxylic acid
4-{[ oxazol - 5-yhnet hyl - (5, 6,7, 8-tetrahydro 15

qui nol i n- 8-yl )-am noj - net hyI} benzyl am de -125 15 MAR 2005

4, 6- D net hyl - pyrif 5 cazboxylic acid

3-{[oxazol - 5-yl rrefp;‘ 8- te droqw nol i n- 8- yI) am no) - met hyl }

- benzyl am de S~ ~N
2 4—D1methy1-N-(3 -{[[2-(1-methyl-1H-benzoimidazol-2-yl)-ethyl]-(5,6,7,8-tetrahydro-
qumohn- -yl)-amino]-methyl}-benzyl)-nicotinamide

o
5 <, ij

N-(4-{[[2 (1H-Imidazol-2-yl)-ethyl}-(5,6,7,8 tetrahydro-qumohn—S-yl)-ammo]-methyl}-
benzyl)-2,4-dimethyl-nicotinamide

l X
N
S N
to N-(3 {[[2 -(1H-Imidazol- 2-yl)—ethyl] -(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methy1} -

benzyl)-2,4-dimethyl-nicotinamide

Redsnss

\,—NH
N-(4-{[[2- (3H-hnidazol—4—y1)—ethyl]-(5,6,7,8-teu'ahyd.ro-quinolin—8-yl)-amino]-methyl}-
5 benzyl)-2,4-dimethyl-nicotinamide

\

N
/Y\/ 7;;’/\7‘1
\_NH

N-(3-{[[2-(3H-Imidazol-4-yl)-ethyl]-(5,6 ,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -
benzyl)-2,4-dimethyl-nicotinamide

B i
H
/\,/\/N N/
NN
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6- Di met hyl - pyri m di ne-5-carboxylic acid
-{[ (5, 6,7, 8-tetrahydro-quinolin-8-yl)-thiazol 5-yl met hyl -am no] - net hyl }
b zyl anude S ~N 4, 6-Di net hyl - pyri m di ne-5-carboxylic acid
(5,6, 7, 8-t et rahydr o- qui nol i n- 8-yl ) -t hi azol 10 .1 5 MAR 2005
net hyl - ang nol.;.oet hyl } - benzyl anude N H HNC ~~N v LAV SLS

t
D met hyl - pyri m di ne-5-car boxyl ic acid
(1Him dazol - 2-yl methyl)- (5, 6,7, 815

h)r/rg{ ﬁylfﬂ;&i BOl 0 gp Tié(?[z- H-B@)%F%gg%apfyﬁ-ct H1 (9 3 7|§Ngtrgh~ydro-qumolm-

(1Hi m W?z rahydr o-. qui noli n-8-yl)-am noj - net h
benzyl am de 20 - 126 1 5 hf AR 2005 WD 02/ 22599 PCT/ CA01/ 01325

5 2 4-D1methyl -N~(3-{[[2~(3-methyl-3H-imidazol-4-yl)-ethyl]-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino]-methyl}-benzyl)-nicotinamide

2,4-Dimethyl-N-(4-{[(2-oxazol-5-yl-ethyl)-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-
10 methyl}-benzyl)-nicotinamide

e

‘<00-1>""-b_—b(ﬂ00' A~ Ol
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2,4-Dimethyl-N-(3- {[(2-0xaz0l-5- yl-ethyl)-(5,6,7,8—tetrahydro-quinolin-8-y1)-amino]-
methyl}-benzyl)-nicotinamide

2,4-Dimethyl-N-(4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-(2-thiazol-5-yl-ethyl)-amino]-
methyl}-benzyl)-nicotinamide

15

\

N
SN
NW 7;?
20 \/S

2,4-Dimethyl-N-(3- {[(5,6,7,8-~ tetrahydro-qumolm- -yD-(2-thiazol-5-yl-ethyl)-amino]-
methyl}-benzyl)-nicotinamide
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4-{[ oxazol -

, 6- Di net hyl - pyri m di ne-5-carboxylic acid
4-{[ (1-met hyl -1 Hi m dazol

no] -nmet hyl} -benzylam de N N5 U 4, 6-D net hyl
3-{[(1-met hyl -1 Him dazol
noj - net hyl } -*~berzyl am de to O v 4, 6- D net hyl -
2-yhnet hyl - (5,6, 7, 8- tetrahydroqw nolin-8-yl}-amno J- rrethyl}

-benzyl auzide O v 15 4, 6- D net hyl - pyri m di ne-5-car boxylic acid

3-{[ oxazol -

2-y -(5, 6,7, 8¢ etrahydroqui nolin-8-yl)-an no] - et hyl }
-benzyl am de S \ met hyl - pyri m di ne-5-car boxylic acid
4{[(5678tetNah dr ¢ '

2-yl met hyl -

10

15

20

| )-thiazol 20

[
2 4—D1methy1-N—(4-{[(5 6,7,8-tetrahydro-quinolin-8-yl)-(2-thiazol-2-yl-ethyl)-amino]-
methyl}-benzyl)-nicotinamide

<\/S (o}
2,4-Dimethyl-N-(3- {{(5,6,7,8-tetrahydro-quinolin-8-yl)-(2-thiazol-2-yl-ethyl)-amino]-
methyl}-benzyl)-nicotinamide

® g
‘ fwm

\=N
4,6-Dimethyl-pyrimidine-S-carboxylic acid 4-{[(3H-imidazol-4-ylmethyl)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

" N\/Q\/H;gj‘\l
e :
\=

=N
4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(3H-imidazol-4-ylmethyl)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

T

I
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[(2-methyl-3H-imidazol-4-ylmethyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide
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15 MAR 2005 S* ~ N 1~ 4,6-D nethyl-pyrimdine-5-carboxylic acid

3-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol 2jylnethyl-am no]-methyl}

- benzyl

amide Oi 5 HN 4, 6-Di net hyl -pyri m di ne-5-cazboxylic ac
S}? MAR 2005

4{[ pi peridin-4-yl-(5,6,7,8-tetrahydro-quinolin8-yl)-am no]-neth
benzyl am de,.bx...Hd .~ 1- N_~ ,NHNJ ~ 4, 6-D nethyl-pyrip ding;3;gcarboxylic
aci d 3-{[pi peridin-4-yl- (5,86, 7 8- tetrahydro qU|noI|n10 -
8-yl)-am no] - met hyl } - benzylan1de N HIS
4, 6- Di et hyl ~pyrim di ne-5- cazboxylic acid
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15

(5 6,7, 8- tetrahydro qgui nol i n8-yl ) -am no] - net hyl } - benzyl a
/X—N

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(2-methyl-3H-imidazol-4-ylmethyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide

@ﬁ o

\~N
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[(3-methyl-3H-imidazol-4- -ylmethyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)- am1no]-methy1}-benzy1am1dc

Qg

\—N
4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(3-methyl-3H-imidazol-4-ylmethy])-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

0%@? Ay

\~N
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {{oxazol-5-ylmethyl-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzylamide
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H 4, 6-Di nethyl-pyrimdi ne-5-carboxylic acid
3-{[pi peridin-3-yl-(5,6,7,8-tetrahydro-qui nolin8-yl)-amno]-nethyl}
-benzyl am de - 128 15 MAR 2005 ~~~ PCT/ CA01/ 01325
4, 6-Di net hyl - pyri m di ne-5-carboxylic acid 15 MAR 2005
4-{[[2- (1H benzoi m dazol -2-yl)-ethyl ] (5,6, 7, .
8-tetrahydro-quinolin-8-yl)-amno]-nethyl} -benzylamde 5
4, 6-Di net hyl - pyri m di ne-5-carboxylic a
3-{[ [ 2- ( 1H BérRigiethylipyrinidineyqarkopplie 35 32@@‘%&‘%‘%‘&?8 ot RBPIR 8- y1 ) - ami
no] - met hyl } quibelivz 8-y Breirdieo ipethyil-beray8mileD; net hyl - pyri mi di ne- 5- car boxyl i ¢
acid
4-{[[2-(1H—| I-2 yl)-etthyl]-(5, 6,7, 8tetrahydro-quinolin-8-yl)-amno]-m
ethyl } -be 6D|rrethyl pyri m di n~5-carboxylic acid
3-{[[2-(1H—| da oI |){éth|/,(5678|5
t et rahydr o- qU| net hyl } - benzyl am de N~ ~N

S \

o \=N

5 4 6-Duneﬂ1yl—pyr1rmdme -5-carboxylic acid 4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-

5-ylmethyl-amino]-methyl}-benzylamide

Qg

\—N
4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(5,6,7,8-tetrahydro-quinolin-8- -yl)-thiazol-
10 5-ylmethyl-amino]-methyl}-benzylamide

Lo

HN \ N
\—=/ o
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[(1H-'umdazol-2-y1methyl)—(5,6,7 8-
15 tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

l N
L .

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3- {[(1H-imidazol-2-ylmethy1)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methy!}-benzylamide
20
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4, 6- D et hyl - pyri m di ne-5-carboxylic acid -

4-{[[2-(1-methyl -| Hi m dazol -2-yl)-ethyl](5, 6,7, 8-tetrahydro-quinolin-8-yl)
-am no] -net hyl} -benzylam de ?0 - 129 15 MAR 20056 N H ~ 11 S'§~MREUU§ N
~ N ~N O 4,6-Di nethyl-pyrinudi ne-5-carboxylic acid

3-{[[2-(1- b+ i m dazol - 2-yl)-ethyl] (5,6, 7, 8-tetrahydro-qui nolin-8-yl)
-am no] - net hyl%m%énzyl anide ~~ ~ O 4, 6-Di met hyl - pyri n‘i%Fﬁ/&"g”‘b‘ﬁboxyl ic
aci d

4-{[ (2-oxazol -2-yl -ethyl)-{5, 6,7, 8-tetrahydroqui nolin-8-yl)-am no]-nethyl}
- benzyl am d 6- Dlrrethy p ri midi ne- 5- carboxylic acid

3-{[(2- oxazoly - ~, 8-t etrahydroqui nol i n-8-yl)-am no] - net hyl }
-benzyl am de "~~ | ~ 6- th pyri m di ne-5-carboxylic acid

4-{[(5,6,7, 8-t Ty o 0- qui 8y|){215

t hi azol - 2-yl - ,ﬁwl) am no] - met hyI} benzyl am de N 20

4 6-Dnnethyl—pynrmd.me-5-carboxyhc acid 4-{[(1-methyl-1H-imidazol-2-ylmethyl)-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide

(DVOVWI(W

5 \_—_—/
4,6-Dimethyl-pyrimidine-5-carboxylic acid 3- {[(1-methyl-1H-1m1dazol-2-y1methy1)
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

s ‘

10 \=/
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {{oxazol-2-ylmethyl-(5,6,7,8- -tetrahydro-
quinolin-8-yl)-amino}-methyl}-benzylamide

®
“%@p@
[ !

15 4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[oxazol-2-ylmethyl-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzylamide

Npdsass

S \ N
\—/
4,6-Dimethyl-pyrimidine-S-carboxylic acid 4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-
20 2-ylmethyl-amino]-methyl}-benzylamide
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~S Ol 4,6-D nethyl-pyrimdine-5-cazboxylic acid
3-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-(2thiazol-2-yl-ethyl)-am no]-nethyl}
-benzyl am de - 130 15 MAR 2005 4, 6-D net hyl -pyri m di ne-5-carbq lic acid
4-{([2-(3Hinidazol -4-yl)-ethyl]-(5,6, 7, 8t et rahydr o- qui nol i n- 8-y¥)L ¥R 785- m
ethyl} -benzyltamde | | N ~NH O 5 4;6-Di nethyl -pyri m di ne-5-carboxylic
acid

3-{[[2-(3H i m dazol -4-yl)-ethyl]-(5, 6,7, 8tetrahydro-quinolin-8-yl)-amno]-m
et hyl } -benzyl amde N ~I ~N 4, 6-Di net hyl - pyri ~i di ne-5-carboxylic acid
4-{[[ 2-(3- 3Hi m dazol - 4y|) ethyl] 10

(5,6,7, 8- tera,o- i i | ) -am no] - net hyl } - benzyl amde N_J ~-NO

4, 6- Di et hyl Noyr m ¢ff ne oxylic acid

3-{[[2-(3-net hylN ; )-ethyl](5,6,7,

8-t et rahydr o- qjénol i n- 8 yl)oam noj - net hyl } -benzyl am de

SN

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(5 ,6,7,8-tetrahydro-quinolin-8-yl)-thiazol-
2sylmethyl-amino}-methyl}-benzylamide

HoL )
of ”

4 6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[piperidin-4-yl-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino]-methyl}-benzylamide

P
S0

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[piperidin-4-yl-(5,6,7,8-tetrahydro-quinolin-
10 8-yl)-amino]-methyl}-benzylamide

e i
oy i

H
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[piperidin-3-y1-(5,6,7,8- tetrahydro-qumolm-

8-yl)-amino]-methyl}-benzylamide
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H .
4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[piperidin-3-y1-(5,6,7,8-tetrahydro-quinolin-
8-yl)-amino}-methyl}-benzylamide

15
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15 O 4, 6-Di net hyl - pyri m di ne-5-carboxylic acid

4{[ (2- oxazol -5-yl -ethyl )- (5, 6, 7, 8-t etrahydroqui noli n-8-yl)-am no] - net hyl }
-benzyl amide N CO O ~ 20 4, 6-Di net hyl - pyri m di ne-5-carboxylic agqiglyar
3-{[(2-oxazol-5-y|-ethyl)-(5,6,7,8-tetrahydroquinoIin-8-y|}-anino]-netﬁyﬁ }
- benzyl am dg . . 15 MAR 2005 5 4,6-D nethyl -pyri m di ne-5-cazboxylic -
acid 4-{[(5%8}%%§%ietrahydro-quinoIin-8-yI)-(2thiazoI-5 PCT/CA01/01325

-yl -ethyl}-am no]-nmethyl} -benzylanm de N HS ~

4, 6- Di met hyl - pyri m_di ne-5-carboxylic acid

. 3-{[(5,6,7,8-tetr qui nol i n-@-yl|)- (2t hi azol -5-yl -et hyl ) -am no] - net hyl }

- benzyl am de N7 N
N N\J@/\H
Gk~

4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{ [[2-(1H-benzoimidazol-2-yl)-ethyl]-
(5“,_6,7,8-tetrahydro-quinolin—8-y1)-amjno]-methy1} -benzylamide

l\
(Nj;) H Y

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{ [[2-(1H-benzoimidazol-2-yl)-ethyl]-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide

Nig N SN
Ny N\/Ii:j/\HJin%g
e 7 "

{0 4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[[2-( 1H-imidazol-2-yl)-ethyl)-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide
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4,6-Dimethyljpyrimidinef-5-carboxylic acid 3-{[[2-(1H-imidazol-2-yl)-ethyl}-(5,6,7,8-
L5 tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

P

N N NN

<\N/\\N,/\/NV©/\H I N/)
\

4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[[2-(1-methyl-1 H-imidazol-2-yl)-ethyl]-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide

- 129 -



-b_
AIO

ZD W
— o U1

(9]

T Lo

3

Q|<

10

15

20

H

t
y
H benzoi m dazol - 2-yl net hyl ) 15

yI} (5, 6,7, 8-tetrahydro-quinolin-8-yl)-am no]-nethyl}-benzyl am de

[1H—|d 2- et hy
mno]rrehyl}- ylaim e-

CAl/O{;'&%E/\/

I met hyl - pyri m di ne-5-carboxylic acid
H benzoi m dazol - 2-yl net hyl ) am no] -et hyl }

etrahydro-quino Iin-8-yl)-amno]-nmethyl} -b enzyl am de N=
| - pyri ni di ne-5-carboxyl i ¢ acid 15 MAR 2005

N ’70 N~HN~| N~~ ~NJ ~NH 4, 6- Di et hyl - pyri m di ne-5-car boxylic

-ag no] ethyl }- (5, 6,7, g-tetrahydro-quinol i n-
132 .1 5 MAR 2005 5 wo 02/22599~ N O

o]

4,6-D1methyl pyrimidine-5-carboxylic acid 3-{[[2-(1-methyljlH-imidazol-Z—yl)-ethyl]-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino}-methyl} -benzylamide

| N
f(L”

4 6-D1methyl—pyximidine—S-carboxylic acid 4- {[(2-oxazol-2-yl-ethyl)-(5,6,7,8-tetrahydro-

quinolin-8-yl)-amino]-methyl}-benzylamide

edEre

4 6-D1methyl-pymmdme—5 -carboxylic acid 3-{[(2-oxazol-2-yl-ethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzylamide

Redegse

S
4,6—D1methyl-pynrmdme—5—carboxy1ic acid 4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-(2-
thiazol-2-yl-ethyl)-amino)]-methyl}-benzylamide

)

4,6-D1methyl-pynm1d1ne-5-carboxyhc acid 3-{[(5,6,7,8-tetrahydro-quinolin-8-y1)-(2-
thiazol-2-yl-ethyl)-amino]-methyl}-benzylamide
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4, 6- Di net hyl - pyri m di ne- S-carboxylic acid

3-{[{2-[(1H i m dazol - 2-yhnet hyl ) - am no] et hyl }

-(5,6,7, 8-tetrahydro-quinolin-8-yl)-am no]-nethyl}-benzyl am de ~I\*-k

4, 6- Di et hyl - pyri m di ne-5- carboxyl i c acid MAR 2005

4-[((5, 6,7, 8&tetrahydro-qui nolin-8- yI )-{2[ (thiazol -2-yhnethyl ,)qu‘po] et hyl
} -am no)- rrethyl]benzylamde~8 SON'~HILI- N10

4, 6- Di net hyl - pyri m di ne- 5 car boxylic acid

3-[((5,6,7, no] - et hyl
} -anino)- % j‘_g%ﬂ cafyozf% E[![[li %Wg?‘ﬁ"ﬁ%’y@h@y?’gﬁﬂ ic acid

4-{[{2- [(oxazo ne

(5,6,7,8-tetrahygd. r-qU| noI i n- 8- yI) am no] rret hyl } - benzyl am de

4,6-D met hyl -p FI' e- S—carboxyllc acid

3-{[{2-]

\_NH
5 4‘,‘6-Dimethyl-pyrimidinc~5-carboxyhc acid 3-{[[2-(3H-imidazol-4-yl)-ethyl}-(5,6,7,8-
tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

N N ~N
N

4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[[2-(3-methyl-3H-imidazol-4-yl)-ethyl]-
10 (5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

{ 2-[ (oxazol~g#ybret by thyl}(5 6, 7, 8-tetrahydro-qui nolin-8-yl)
am no] - net hyl } -bnz deH20 CI - 133 |
Nw ‘

\

LT” AT

4,6- Dlmethyl-pyrumdme-S-carboxyhc acid 3- {[[2-(3-methyl-3H-imidazol-4-yl)-ethyl]-
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

N N ~N
N/WNMQAH | N//'

4,6-Dimethyl-pyrimidine-5-carboxylic acid 4- {[(2-oxazol-5-yl-ethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzylamide

N
)
20 \S¥e}

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3-{[(2-oxazol-5-yl-ethyl)-(5,6,7,8-tetrahydro-
quinolin-8-yl)-amino]-methyl}-benzylamide

15
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.15 MAR 2005 3,5-Dichloro-N
{4-1 (3, 4-di hydr o- 2H pyr ano[ 3, 2- b] pyri di n- 4-yl am no) - net hyl ] - benzyl }

isonicotinamde CI , NHII N ~>OC 5 3; S MAR 2005
5- Di chl or o- N-{3-[ (3, 4-di hydr o- 2H pyr ano[ 3, 2- b] pyridin-4-yl am no) mathyl] be
nzyl }i soni cBY "fiemi'de N- (4- e

{[ (1H Benzoi m dazol - 2-yl net hyl ) - (3, 4- di hydr o- 2H pyrano[ 3, 2- b] pyri di n-4-yl )|
0 am no] - met hyl } - benzyl) -3, 5- dICh| oro-isonicotinamide CIl , NHII N_~J

N(3- {

[ (1H Benzoi ni d@ 3 4 di hydr o- 2H pyrano[ 3, 2- b] pyri di n-4-yl ) am
I no] -net hyI } Nenz d chllp o I sonicotinamde 15 OCl N~~~NH ~J 3,5
-Di chl or o- hydr pyrano [3,2-b] pyridin-4-yl)-(1

Him dazol Smat hyI ) am no] - met hyl -benzyl ) -isonicotinam de - 134

4,6-Dimethyl-pyrimidine-5-carboxylic ac1c1 4-{[(5,6,7,8-tetrahydro-quinolin-8-yl)-(2-
thiazol-5-yl-ethyl)-amino]-methyl}-benzylamide

\

4 6-D1methyl-pynm1d1nc— -carboxyhc acid 3-{[(5,6,7,8-tetrahydro-quinolin-8-yI)-(2~
thiazol-5-yl-ethyl)-amino]-methyl}-benzylamide

Dl
SRS

NH

10 4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[ {2-[(1H-benzoimidazol-2-ylmethyl)-
amino}-ethyl}-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

Prede¥ss

4,6-Dimethyl-pyrimidine-S-carboxylic acid 3-{[ {2-[(1H-benzoimidazol-2-ylmethyl)-
15 amino]-ethyl}-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide

| X
N N/\/N

\ NH
4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[ {2-[(1H-imidazol-2-ylmethyl)-amino]-
ethyl}-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide
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15
3,5-Dichloro-N(3- {
[ (3, 4-di hydro- 2H pyrano[ 3, 2- b] pyri di n-4-yl)-(1H i m dazol - 2yl net h)/l ) - am noJ -
nmet hyl } -benzyl)-isonicotinamde OC 3, S-Dichloro-N (4- { 15 MAR 2005
3, 4-di hydrvp(-)ﬁ{{-fngyrano[ 3, 2-b] pyridin-4-yl)-(3Himdazol -4yl net hyl ) - am no] -
met hyl } -benzyl)-1 donicotinamide NJ H N O Cl N=J PCT/CAN1/01325
0O
z N
. N\/@VH < \”
Ne. g/\/ N o -N
&/NH °
4,6-Dimethyl-pyﬁrnidine-S-c?.rquyHc acid 3-{[ {2-[(1H-imidazol-2-ylmethyl)-amino]-
ethyl}-(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl}-benzylamide
® 0
H
N ~HN >SN N7
;WU

4,6-.Dimethyl-pyrimidinc-5-carboxylic acid 4-[((5,6,7,8-tetrahydro-quinolin-8-yl)- {2-
[(thiazol-2-yImethyl)-amino]-ethyl}-amino)-methyl]-benzylamide
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$9sVbe
A~ XN
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10 4,6-ﬁDimethpryrimidine-S-carboxylic acid 3-[((5,6,7,8-tetrahydro-quinolin-8-yl)-{2-
[(thiazol-2-ylmethyl)-amino]-ethyl} -amino)-methyl]-benzylamide
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N ~HN >N N”
e

4,6-Dimethyl-pyrimidine-5-carboxylic acid 4-{[ {2-[(oxazol-2-ylmethyl)-amino]-ethyl}-
15 (5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl} -benzylamide
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N NV@VSWI‘J
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N:(\H S

Q/O

4,6-Dimethyl-pyrimidine-5-carboxylic acid 3- { [{2-[(oxazol-2-ylmethyl)-amino]-ethyl} -
(5,6,7,8-tetrahydro-quinolin-8-yl)-amino]-methyl } -benzylamide

o
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2
N N ’ X
HN Hca _N
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3,5-Dichloro-N-(3-{{(3,4-dihydro- 2H-pyrano[3 2-b] pyridin-4-yl)-(3Himdazol
-4yl met hyl ) - am no] - net hyl } -benzyl)-isoni coti nanude ~N~ N=~ ‘
3,5-Di chi of o- N- (4- { 15 WAR 2005

[ (3, 4-di hydr.ao- 2H-pyr ano[ 3, 2- b] pyri di n-4-yl)-(3-net hyl - 3Him dazol15

4-yl met hyl ) - am no] - net hyl } - benzyl ) -i soni coti nam de - 135 15 MAR 2005 WO
02/ 22599, 3,5-Dichloro-N(3- '

{[(3,4-di hygrs%ftmmw%%ﬁwm ﬂkﬂ;oﬁrjlt%énﬂ%ﬁﬂﬂlhbﬁﬁdhm]@@&@m yl met hy
| ) - am no] j-1soni cotinanude

"S- Di chl oro- N-(4 {1 (3, 4-di hydro- 2H pyrano[ 3, 2- b] pyri di n-4-yl)-pi peridin-4-y
| - am no] met h }o-benzyl)-isonicotinamde ~ OClI HN 3,5-Dichloro-N(3- {

[ (3, 4-di hydijo- rano[ 3, 2-b] pyrl di n-4-yl)-piperidin-4-yl-amno] 10
met hyl } - ben N \/r@vln N H
5 3;5-Dichloro-N-{3-[(3,4- d1hydro-2H-pyrano[3,2-b]pyridin—4-y1amino)-methyl]-benzyl}-
isonicotinamide
% 53
N/ NH

N-(4-{[(1H-Benzoimidazol-2-ylmethyl)-(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-
0 amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

|

N N
N No A

4[ o al

N“ 'NH

&

N-(3- {[(1B-Benzoimidazol-2-ylmethyl)-(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-
amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

@i@fﬁj

N’ NH

3,5-Dichloro-N-(4-{[(3,4-dihydro-2H-pyrano(3,2-b]pyridin-4-yl)-(1H-imidazol-2-
ylmethyl)-amino}-methyl}-benzyl)-isonicotinamide

L5
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3,5-Di chl oro-N-(4-

{[ (3, 4-di hydro- 2H pyrano[ 3, Z- b] pyri di n-4-yl) - pi peri di n-3-yl -am no] net hyl }
-benzyl)-isonicotinanude 15 H 3,5-Dichloro-N(3-

{[(3, 4-di hydro- 2H pyrano[ 3, 2- b] pyri di n-4-yl)-pi peridin-3-yl -am r?o? Mh?ﬂﬂ@

- benzyl ) -i swz?zz; amde CI N20 HN H
3,5-Dichloro- ={[ (3, 4-di hydr o- 2H pyrano[ 3, 2 PCT/CA01/01325

b] pyri dua-4-yl)-pyrrolidin-3-yl-am no] net hyl }-benzyl)-isonicotinam de -136
1 5 MAR 2005 WD 02/22599 N H O C PCT/ CA01/ 01325

B

N HCI A~
/[N No A
N7 NH O Cl

3,5-Dichloro-N-(3- {[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-y1)-(1H-imidazol-2-
ylmethyl)-amino]-methyl}-benzyl)-isonicotinamide

N HCI N
%NH
=/

5 N .
3,5-Dichloro-N-(4-{[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-(3H-imidazol-4-
ylmethyl)-amino]-methyl}-benzyl)-isonicotinamide

~°

N ch NN
|

N N A
o

/[NH

N=/
10 3,5-Dichloro-N-(3-{[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-(3H-imidazol-4-
ylmethyl)-amino]-methyl}-benzyl)-isonicotinamide

“\/\j/\og o ¢
N HCI _N
([N\

N=/

3,5-Dichloro-N-(4-{[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-y1)-(3-methyl-3H-imidazol-
15 4-ylmethyl)-amino]-methyl}-benzyl)-isonicotinamide

P
NG HCI Ay
N N N !
O Cl
%EN/
N=/
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3i 5-Di chl oro- N-( 3-

{[ (3, 4-di hydro- 2H pyrano[ 3, 2- b] pyridin-4-yl)-pyrrolidin-3-yl-am no] met hyl }
-ben2yl)-isonicotinamde 5 N HN(4- { [[2-(1

H- Benzoi m dazol - 2-yl ) - et hyl ] - (3, 4-di hydr o- 2H pyrano[ 3, 2-b] pyri di n 4 yF)

o] - net hyl } -voenzaek)y- 3, 5- di chl oro-i soni coti nam de 10 N-(3- rLiftAv{ilisz

H Benzoi nudazol - 2-yl ) -et hyl ] - (3, 4-di hydr o- 2H pyrano[ 3, 2- b] pyri di n-4-yl)am n
o] -net hyl } - benzyl )-3,5-dichloro-isonicotinam de 15

3, 5-Di chl 1- met hyl
- I Hbe(rzlzo?:ﬁl ﬁﬁ%ﬁ’x@ r‘%ﬂf&ﬁéﬁ@fﬁe&%ﬁb ﬁ%@gdﬂ@};ﬁ?ﬁ??&ﬂéﬁdﬁﬁn dge 1 )({)

3 5 D|chI oro [33({(3 4- di hydro- 2H-pyrano[ 3, 2- b] pyri di n-4-yl) - [ 2- (1- et hyl

-| Hbenzoi m diazb yI ) - et hyI -a ’no} =met hyl ) - beri zyl ]-i soni coti nam de -
137 13 MA

HN
5 3,5-Dichloro-N-(4-{[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-piperidin-4-yl-amino]-
methyl}-benzyl)-isonicotinamide

~y°
N7 ch AN
[
N N N
O/ o ¢

3,5-Dichloro-N-(3- {[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-piperidin-4-yl-amino]-
10 methyl}-benzyl)-isonicotinamide

m o ¢
Sandia

H
3,5-Dichloro-N-(4- {[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-piperidin-3-yl-amino]-
methyl}-benzyl)-isonicotinamide

~r°
N HCI/N
|
N N ™

H
3,5-Dichloro-N-(3- {[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-piperidin-3-yl-amino]-
methyl}-benzyl)-isonicotinamide

I\ © o cl
-~
H
N o N

20 H
3,5-Dichloro-N-(4- {[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-pyrrolidin-3-yl-amino]-
methyl}-benzyl)-isonicotinamide )

15
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~~NNI H~N NNJ A ~ N3, 5-Dichloro-N-[4-({(3, 4-di hydro-2H pyrano
[3,2-b] pyridin-4-yl)-[2-(1-nmethyl-1 Hi zpidazol-2-yl)-ethyl]-am no}

-nmet hyl ) -benzyl]-isonicotinam de 5 O Cl

3,5-Dichloro-N-[3-({(3,4-di hydro-2H pyrano[ 3, 2- b] pyri di n-4-yl) - ‘[Zi-ﬁiMRBIUWI
I(% Tle dazohg@oyhiswet hyl ] -am no} -nmethyl)-benzyl ]-isoni COthn&TuodﬁzSCI N _I
3,5-Dichloro-N-(4-({(3, 4-di hydro- 2H pyrano[ 3, 2-b] pyridin-4-yl)-[2-(3H i m da

zol -4-yl)ethyl]-am no} -nethyl)-benzyl]-isonicotinamde CI / N HII N_~~
® |
NZ HCl N
N N P
(\/’/ o <l
H

3,5-Dichloro-N-(3-{[(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-pyrrolidin-3-yl- -amino]-
methyl}-benzyl)-lsomcotmamde

N-(4-{{[2-(1H-Benzoimidazol-2-yl)-ethyl]-(3,4-dihydro-2H-pyrano[3, 2-b]pyridin-4-yl)-
amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

O
ot %@

N-(3-{[[2- (1H-Benzomudazol—Z-yl)-ethyl] (3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-
amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide

Jrlas

3,5-Dichloro-N-[4-({(3,4-dihydro-2H-pyrano(3,2-b]pyridin-4-yl)-[2-(1-methyl-1H-
benzoimidazol-2-yl)-ethyl]-amino}-methyl)-benzyl]-isonicotinamide

oy
A

20 3,5-Dichloro-N-[3-({(3, 4~d1hydro-2H-pyrano[3 2-b]pyridin-4-yI)-[2-(1-methyl-1H-
benzoimidazol-2-yl)-ethyl}-amino}-methyl)-benzyl]-isonicotinamide
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~NH OC I5

3,5-Dichloro-N[3-({(3, 4-di hydro-2H pyrano[ 3, 2-b] pyridin-4-yl)-[2-(3Him da
zol -4-yl)ethyl]-am no} -methyl)-benzyl]-isonicotinamde N-(4- {[ % p%(l

H Benzoi m dazol - 2-yl net hyl ) -am no] -ethyl } - (3, 4-di hydro-2H pyra

b] pyri di n- 4w ywamno] - met hyl } - benzyl ) - 3, 5-di chl or o-i soni cotymamwkde -138

15 MAR 2005 WD 02/22599 NH PCT/ CA01/01325 N-(3- {[ {2-[(1

H Benzoi m dazol - 2- yhnet hyl ) - anmi'no] - et hyl } - (3, 4- di hydr o- 2H pyrano[3 2b] pyrid
in-4-yl)- amm] rrethyl} -benzyl ) -3, 5-di chl oro-i soni coti nam de O Cl

3, 5-Di chl oro- o((3, 4-di hydro 2H-pyrano [3,2-Db] pyridin-4-yl)-

{2- [(3H—|mdaz I- yI thyl} a)%ethyl} -am no) - net hyl ] - benzyl }

-isoni coti nam

N

3,5-Dichloro-N-[4-( {(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-yl)-[2-(1-methyl-1H-
imidazol-2-yl)-ethyl]-amino}-methyl)-benzyl]-isonicotinamide

o ¥ee

3,5-Dichloro-N-[3-( {(3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-y)-[2-(1-methyl-1H-
imidazol-2-yl)-ethyl]-amino}-methyl)-benzyl]-isonicotinamide

B ordd

10 \/NH
3,5-Dichloro-N-[4-({(3,4-dihydro-2H-pyrano(3,2-b]pyridin-4-yl)-[2-(3H-imidazol-4-y1)-
ethyl]-amino}-methyl)-benzyl]-isonicotinamide

\,—NH
(s 3,5-Dichloro-N-[3-({(3, 4—d1hydro 2H—pyra.no[3,2-b]pyridin-4-yl)-[2-(3H-imidazol-4-y1)—
ethyl]-amino}-methyl)-benzyl]-isonicotinamide

o da
Jﬁé
N N/\/N cl =N

NH

N-(4-{[ {2-[(1H-Benzoimidazol-2-ylmethyl)-amino]-ethyl}-(3,4-dihydro-2H-pyrano[3,2-
20 b]pyridin-4-y1)-amino]-methyl}-benzyl)-3,5-dichloro-isonicotinamide
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1 0

3,5-Dichloro-N-{3-[((3, 4-di hydro-2H pyrano[ 3, 2-b] pyridin-4-yl)-{2-[(3Himd
azol - 4yhnet hyl ) -am no] -ethyl} -am no}-nethyl]-benzyl} -isonicotinamde 15
MAR 2005 Clains 1. A conmpound of the formula X ~Lt Z 15 MAR 2005
N (CR12)" Arwlo%)\#?g L3-Y (1) and the salts and prodrug forms thereof,
wherein: X I's Vdr oqui nol i ne, tetrahydroquinol i ne, pyrgﬁyﬁwi/‘hl?%e

di hydr opyr anopyri di ne, thiapyranopyridine, dihydrothiapyranopyri dine,

di hydr onapht hyri di ne, tetrahydronapht hyridi ne, imdazolyl, oxazolyl,
thiazolyl, benzimd benzot hi azolyl, or benzoxazolyl; Zis H, or is
a 5-6 nenbered nonocycljic gqr 9-12 ered fused bicyclic ring system
containing N, O or ; N/vh ei chl& may optionally be substituted by
hal 0, nitro, cy,qlno < 10 1l Cc2-10 al kenyl, C3-10 cycl oal kyi ,

hydr oxy, thisg acyl car boxy at car bamat e, car boxam de,
sul f onam d Hbonyl or suI fonyl Bi n@i ng to a hydrogen, or substitut ed
1-

with a Cl- ¥ 10 al kenyl, C3-7 cycloal kyl or a 5-6 nenbered
nmonocyclic t(%r%{ 1[@ midgzol ﬂ#nezly irptethyhaB3l4ydinedre-dHgtyranaf3ed by a 5 6
nenber ed 'VB aﬁ‘l” metyDghenay)-3Abshloigisopeotipamids menber ed

heterocyclic ring; Ar '3 phenyl ;

, (o] Cl
7
A \/gN)Jj@
N H
N/Y\HN/\/ o
5 N\ NH

3,5-Dichloro-N- {4-[((3,4-dihydro-2H-pyrano[3,2-b]pyridin-4-y1)- {2-[(3H-imidazol-4-
ylmethyl)-amino]-ethyl} -amino)-methyl]-benzyl} -isonicotinamide

N ~N \Q\/ W
\/NH
(0 3,5-Dichloro-N-{3- [((3,4—d1hydro-2H-pyra.no[3,2-b]pyridin—4-yl)— {2-[(3H-imidazol-4-
ylmethyl)-amino]-ethyl}-amino)-methyl]-benzyl} -isonicotinamide
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each of L', LZ and L3 is independently a bond, CO SOz or CH2, wherein at
| east one of LZ and L3 nust conprise CO or SO2; and wherein L' can al so be
al kyl ene (2-SC) wherein one or two C nay optionally be repl aced g?g N and
whi ch al kyl ene may itself optionally be substituted by a bridge kwpeﬂQGS
(3-40); LZ and L3 also may be, independently, SOQZNH, CONH, SOGaNHCHZ or
CONHCHZ; nis O, 1 or 2; 140 15 MAR 2005 15. The conpound of cl ai m 14,
wherein all of Z', ZZ and Z3 are CHor CR . 16. The conpound of claim 14,
wherein Z3 is Nand L3 is CO 17. The conpound of claim 15 or 16, wherein
one of LZ and L3 is SOZ and the ot hgflajng @ bond or CHZ. 18. The conpound
of claim 15 or 16, wherein one of LZand L3 is CO and the other is a bond
or CHZ. 19. A pharmaceutical conposition for treatnent of a condition

nodul ated by 1{he chi biifed HEGE R aulLLXCR4 or CCRS, conprising an effective
anount of a conpound of any one of the preceding clains. 20. The use of a
conpound of any of cl ai 1-18 for the manufacture of a nedicanent for

treating a condition nodulated by the chenokine receptor CXCR4 or CCRS.

21. The use of a conpound$, of any of claims 1-18 for the manufacture of a
i f h t t _af HV_ar \; i nhfected patients. 143a

medi cament for the trea —(Cﬁlz)n-Ar-LQ-Nll’\:d-L3-lY p (ll)

V4

and the salts and prodrug forms thereof,

wherein:

X 1s dihydroquinoline, tetrahydroquinoline, pyranopyridine,
dihydropyranopyridine, thiapyranopyridine, dihydrothiapyranopyridine,
dihydronaphthyridine, tetrahydronaphthyridine, imidazolyl, oxazolyl, thiazolyl,
benzimidazolyl, benzothiazolyl, or benzoxazolyl,

Zis H, or is a 5-6 membered monocyclic or 9-12 membered fused bicyclic ring
system containing N, O or S;

wherein each X or Z may optionally be substituted by halo, nitro, cyano, carboxy,
C1-10 alkyl, C2-10 alkenyl, C3-10 cycloalkyl, hydroxy, thiol, amino, acyl, carboxylate,
carbamate, carboxamide, sulfonamide, a carbony! or sulfonyl binding to a hydrogen, or
substituted with a C1-10-alkyl, C2-10 alkenyl, C3-7 cycloalkyl or a 5-6 membered
monocyclic aromatic group; or X or Z may optionally be substituted by a 5-6 membered
monocyclic aromatic group, naphthyl or a 5-6 membered heterocyclic ring;

Ar is phenyl,

each of L', L* and L% is independently a bond, CO, SO,, or CH,, wherein at least
one of L? and L* must comprise CO or SO,, and wherein L' can also be alkylene (2-5C)
wherein one or two C may optionally be replaced by N and which alkylene may itself
optionally be substituted by a bridge alkylene (3-4C); L? and L also may be,
independently, SO,NH, CONH, SO,NHCH; or CONHCHj,;

nis 0, 1 or2;
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15 MAR 2005

each R' and R? is independently H or straight or branched chain or cyclic
alkyl (1-6C) which may optionally be substituted, and wherein R? may be alkylene
coupled to Y; and

Y is an aromatic, a heteroaromatic or a 5-6 membered heterocyclic ring.
2. The compound of claim 1, wherein L' is a bond.

3. The compound of claim 1, wherein L' is an alkylene as defined in claim 1,

CO or SO, and X or Z are independently tetrahydroquinoline.

4. The compound of claim 1, wherein X is tetrahydroquinoline.
5. The compound of claim 1, wherein Z is hydrogen.
6. The compound of any one of claims 1-5, wherein Y is imidazole,

benzimidazole, pyrdiyl, pyrimidinyl or phenyl, wherin the ring nitrogen may be oxidized.
7. The compound of any one of claims 1-5, wherein X or Z is substituted

with halo, cyano, alkyl, -OR, -SR, -NR;, -NRCOR, -OOCR, -COR, -CONR;, -COOR,
-NO,, -NOH, -CF;, where R is H or alkyl (1-6C).
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8. The compound of claim 1, which is of the formula

X
l L2 L3
P ~N7 =
N e
N l Zl\ 2\ Z3
1 z R
N? “NH

or of the formula:

X

(R
Z /73
X 0 I,
/ % /Lz/ N\L3 \zl/Z
N
A |

15 MAR 2005

@)

wherein 1 is 0-3, and R’ is OH, MeO, SH SMe, CN, CO,Meg, F, Cl, Br, NO,,
CH3CO, NHz, NHCH3, N(CH3)2, CH3CONH, CH3SOzNH, CONHz, SOzNHz, CF3, or

Me;

each of Z!, 7% and 7 is independently CH, CR' or N, wherein only two of said A

72 and Z* can be N;

and L? and L are as defined in claim 1.

9. The compound of claim 8, wherein all of Z', Z? and Z3 are CH or CR'.
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10.  The compound of claim 8, wherein Z* is N and L* is CO.

11. The compound of claim 9 or 10, wherein one of L?and L’ is SO, and the

other is a bond or CH,.

12.  The compound of claim 9 or 10, wherein one of L* and L* is CO and the

other is a bond or CH,;.

13. The compound of claim 1, wherein L' is alkylene (2-5C) wherein one C
may optionally be replaced by N and which may optionally be substituted by a bridging
alkylene (3-4C).

| 14.  The compound of claim 13 having the formula

1

L3 L3 _Z_
X(CH,), HN F / N =z %2
- | " =),
N § X8 (F)

wherein 1 is 0-3, and R’ is OH, MeO, SH SMe, CN, CO;Me, F, Cl, Br, NO,,
CH;CO, NH;, NHCH3, N(CH3)2, CH;CONH, CH3SO,NH, CONH;, SO,NH;, CF3,
or Me;

k is 0-2;

each of Z', Z* and Z? is independently CH, CR’ or N, wherein only two of said Z',
7% and Z3 can be N;

X is a 5-6 membered monocyclic or 9-12 membered fused bicyclic ring system
containing N, O or S;

and L? and L? are as defined in claim 1.
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15. The compound of claim 14, wherein all of Z', Z2 and Z> are CH or CR’.
16.  The compound of claim 14, wherein Z° is N and L3 is CO.

17. The compound of claim 15 or 16, wherein one of L? and L is SO, and the
other is a bond or CHj.

18. The compound of claim 15 or 16, wherein one of L? and L is CO and the
other is a bond or CH,.

19. A pharmaceutical composition for treatment of a condition modulated by
the chemokine receptor CXCR4 or CCRS, comprising an effective amount of a

compound of any one of the preceding claims.
20.  The use of a compound of any of claims 1-18 for the manufacture of a
medicament for treating a condition modulated by the chemokine receptor CXCR4 or

CCRS.

21.  The use of a compound of any of claims 1-18 for the manufacture of a

medicament for the treatment of HIV or FIV infected patients.
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