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NM_021913 and NM_001699; protein accession numbers NP_068713 and NP_001690) is
a receptor protein tyrosine kinase (RTK) that comprises a C-terminal extracellular
ligand-binding domain and N-terminal cytoplasmic region containing the catalytic domain.
The extracellular domain of Ax] has a unique structure that juxtaposes immunoglobulin and

20  fibronectin Type III repeats and is reminiscent of the structure of neural cell adhesion
molecules. AxI and its two close relatives, Mer /Nyk and Sky (Tyro3 / Rse / Dtk),
collectively known as the Tyro3 family of RTK's, all bind and are stimulated to varying
degrees by the same ligand, Gas6 (growth arrest specific-6), a ~76kDa secreted protein
with significant homology to the coagulation cascade regulator, Protein S. In addition to

25  binding to ligands, the Ax1 extracellular domain has been shown to undergo homophilic
interactions that mediate cell aggregation, suggesting that one important function of AxI
may be to mediate cell-cell adhesion.

Axl is predominantly expressed in the vasculature in both endothelial cells (EC's)

and vascular smooth muscle cells (VSMC's) and in cells of the myeloid lineage and is also

30  detected in breast epithelial cells, chondrocytes, Sertoli cells and neurons. Several



signaling in cell culture. However, Axl-/- mce exhibit no overt

devel opnent al phenotype and t he physi ol ogical function of AXI in vivo is
not cl earwy 2esv@bissshed in the literature. Angi ogenesi sPp(Crhms2éi0nerrs on of
new bl ood vessels) is limted to functions such as wound healing and the
femal e reproductive cycle in healthy adults. This physiol ogi cal process has
been co-opted by tunDrs t hus securing an adequate bl ood supply that feeds

tunor growt ﬂné’tﬂglsfl ;?rt)@gtl&ﬁ?(?lg ?aﬁl(gdtgs’ls euc%g lﬂg LG8 s?e{}gét%%e?ﬁ?o? drathg 0 a

feature of many ot sease rrasi's, heuma
arthritis, wdrudpredin Ed)A; & \adfiﬂashhigmima&ﬁd d¢lbd1fferea@aiolhellaeé eddnaBGibedto Axl

degenerati on I\/D , op ma.turit . and di ab tes) of ten
cogt ri but es™# L‘“ﬁ 1(?5 t'ér§s ﬁ?ﬁ%i‘ﬂ‘?r ‘62 - '6‘1‘16€g§7(h3¥t 1 vegslays PPIB?Ptﬁﬂg‘énOtype
over expres Sérﬁﬂhééﬁhy@élog@d&ﬁf@&tm{ & Ad192pgo Nasot albm &%ﬁsﬁe%nﬁmeqaelhﬁr@ wi de

variety of solid tunmor types including, but not Timted to, breast, renal,
endonet ri al , ovahieegenesiy/iks farmation-of maw blood|vesselshig lisaitedita Simstionsriichuseal

el anor sl ATHELAL - SHIRTLR R USRS RS, T oRRRARERES, oo

t hat | oss afrodss hasbserssbutad byltmmmmthuseshctmmgIana&a;uaﬂeéalcgnrdcmp;?i%/dfat ﬁaer dThEman
fogetnor . tHBGEes Rkt st be R beg S B R G5 R dBRE S P EGLIaES EC
angi ogenesi@ha@mnithehddSofor EHadiMld) padithsis] hﬂ&rﬁﬁ&ﬁ%&ﬁﬂﬁ:@ B E8bsid AdIBIhdsdsass for
tunor ther gi)eutl c devel opnent. The expression of Axl and Gas6 proteins is

upr egul ¥ edtuedo agegislateskacyfar degrapratipn )setrepathy o€ Pirananyite Arodebatisdsi s,
vascul ar i npdioYeRBChihHAEY toH HE8; %1&{154[%16?%@}79??}% oBEkilign.f uncti onal l'y

inplicated in the latter two in catlo 6 signaling anplifies
pl at el et responsldg OaﬁﬁXprSSSlqnﬂflﬁeiéawon itp ltgand)hMSthyﬁmeﬂppmd m,%mdmyrletthus

potential |y e e 1 far iver

pat hol ogi cal fsglg({n%ﬁ}%?é] gs %rlgg‘lldﬂ%i ﬁ%ngtoémggfﬁ h%rre %St 1rerhac’l elrjlg?rﬁ‘@ma ﬂYar}‘?Bt limted
to, breast thyreIdahQn—BmﬂbCBﬂtl[lh@.d:arcmmaﬁIaﬁ& uvédhytctindma AOWel BRI mﬁe&dxlﬂ | urlgcI
carcino uveal anona uidt i ncludpn ut no imted to,
| eukemi ]ga alﬁ'gﬁﬁml"b%l HW%IIB?CHS%E%Q@H? gﬁ‘“&ﬁﬁ“’l@r‘rﬁﬁéﬁé& lI8i Ysi s,
vascul ar dite8ss demoRjthied tﬁhtnséslwmge@i&ssmﬁn hintBr COE BI6KE @Rt RHREI Tsolid

at heroscl erosi s and thronbosi s) soriasis; visual inpairnent due to

macul ar ded@HEPREPRIFFMSIN ahét Yivo %%aﬁhpreamancmomo@mmﬁ ofodply diskieruri ty;
ki dney di S §8xth, da&'tﬂ&leﬂgfa@g %%Aﬂ%‘i Iah éa%qm;e%eﬁ%ggﬁ%e% ([}e%d?%#’# b?enegé ARetic

nephropat hy and renal tra ant tion
ost eopor os |twn0wbwdamﬁhhu8tmse@mt$ a(mivalrtaxgbecladslﬁs tuiBobthempadicFatdogment.

2g0Lcohion N ROIELAR il BULBNER FRLETAABRIL SRLLOR D
states including endometriosis, vascular injury and kidney disease and Axl signaling is
functionally implicated in the latter two indications. Axl - Gas6 signaling amplifies platelet
responses and is implicated in thrombus formation. Axl may thus potentially represent a
therapeutic target for a number of diverse pathological conditions including solid tumors,

25  including, but not limited to, breast, renal, endometrial, ovarian, thyroid, non-small cell
lung carcinoma and uveal melanoma; liquid tumors, including but not limited to, leukemias
(particularly myeloid leukemias) and lymphomas; endometriosis, vascular disease / injury
(including but not limited to restenosis, atherosclerosis and thrombosis), psoriasis; visual
impairment due to macular degeneration; diabetic retinopathy and retinopathy of

30  prematurity; kidney disease (including but not limited to glomerulonephritis, diabetic
nephropathy and renal transplant rejection), rheumatoid arthritis; osteoporosis,
osteoarthritis and cataracts.
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20  combination therapies where the therapeutic efficacy is greater than additive, e.g., a
synergy exists between an AXL inhibitor and one or more chemotherapeutic agents when
co-administered. Preferably, such combination therapies also reduce or avoid unwanted or
adverse effects. In certain embodiments, the combination therapies of the invention
provide an improved overall therapy relative to the administration of the therapeutic agents
25 by themselves. In certain embodiments, doses of existing chemotherapeutic agents can be
reduced or administered less frequently in using the combination therapies of the invention,
thereby increasing patient compliance, improving therapy and reducing unwanted or
adverse effects.
Accordingly, this invention is directed to combination therapies designed to
30  prevent, treat or manage cancer, preferably metastatic cancer, in a patient, wherein the

combination therapies comprise administering an Axl inhibitor to the patient in need

thereof in combination with one or more chemotherapeutic agents. In particular, this



netastatic cancer, in a patient conprising admnistering to the patient in
need thereof a therapeutically or prophylactically effective amount of an
Ax| i nhi bwoanio/os3menbi nati on with the adm ni stration of paTtusesiaperrts cal |y
or prophylactically effective amount of one or nore chenot herapeutic
agents. In one enbodinent, the Axl inhibitor utilized in the conbination
therapies of the invention is a conpound of formula (1): wherein: Rl, R4
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-RO-C(OR8, -R9-C(O OR8, -R9-C(O N(R6 - R9- N( R6) C( O) ORS,
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t is 1or 2), -R9-S(O PR3 (wheg® p i A 1 or,s2), and -R9-S( Ot N(R6) R7
(where t is 1 or 2); or RRis a> i }Qé}ero | containing nore than
14 ring atons as described above/and R3 is sel ected fromthe group

consisting of aryl and heteroar?ﬁ, where thet aryl and the heteroaryl are
each independently optionally substituted by one or nore substitutents
selected f reneréihe group consisting of al kyl, al kenyl, al kynyl, halo,

hal oal k hal gal kenyl , hal oal kynyl, oxo thloxo cyano, nitro, optionally
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cycl oal kyl alﬁ@éld)ﬂ areopaeh nﬁqurrfierstlybasmlyqyple@h@sr@armmnankymd thaop4 fiogal | y
sub .St ituted het ﬁi(ﬁﬁ%’ @é%hal }pﬂlﬁagtﬂgﬁ%é Iloi Ioﬁ( rb&%%&?s%tu@%{ses&%gtg% lfr%gmaﬂuf ér&)’up

optionally subs eroc
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S %t ed cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,

optionally substituted aralkyl, optionally substituted heteroaryl, optionally

substituted heterocyclyl, -R9—OR8, -RQ-O-RIO-ORs, -RQ-O-Rlo-O-RIO-ORS,

-R%-0-R'’-CN, -R®-0-R"-C(0)OR?, -R°-0-R*-C(O)N(ROR, -R°-0-R!°-5(0),R®

(where p is 0, 1 or 2), -R%-O-R'"-N(R®R, -R°-O-R'°-C(NR'H)NR'HH,

20 -R%-0C(0)-R?, -R°-N(R®R’, -R’-C(O)R?, -R>-C(O)OR®, -R*-C(O)N(RO)R’,
R*-NRSC(0)OR?, -R*-N(RHC(O)R?, -R7-N(R%S(O)R® (where t is 1 or 2),
-R®-S(0)OR® (where t is 1 or 2), -R*-S(0),R* (where p is 0, 1 or 2), and
R’-S(O)N(RHR’ (where tis 1 or 2);

orR’isa polycyclic heteroaryl containing more than 14 ring atoms as described above and

25 R? is selected from the group consisting of aryl and heteroaryl, where the aryl and
the heteroaryl are each independently optionally substituted by one or more
substitutents selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxo, cyano, nitro, optionally substituted

aryl, optionally substituted aralkyl, optionally substituted aralkenyl, optionally



het eroaryl al kyl , optionally substituted heteroaryl al kenyl, optionally
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it

2), -RI3-S(0 pRJ& eetesl o gheggroup @ps@)ng ofreay] 2rd Betgoaml. NfIRrg @rzry(l\mbr et
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cycloalkylalkynyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heteroarylalkenyl, optionally substituted
25 heteroarylalkynyl, -R"*-OR"?, -R"*-0C(0)-R"?, -R"*-0-RM“-N(R'?),,
RENR?)-RY-NR),, -RENR-RNR ), -RPNR2), -RE-COR?,
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RENR'DHS(O)R' (where tis 1 or 2), -R"-S(O)OR"? (where tis 1 or 2),
30 -R"-S(0O),R"? (where pis 0, 1 or 2), and -R">-S(O)N(R'?), (where t is 1 or 2);
each R® and R is independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkynyl, hydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aralkenyl,



substituted heterocyclyl al kynyl, optionally substituted heteroaryl,
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substituted cyclwhﬁtkgtb@hétanyyc,lyldbyll, optadnla}}y sxﬂssmltetiuteedoog/ylgzladi&hylybﬁidﬁymyl
ti I bst t titu
ggt ;?ggﬁ:lyyls;l iyg: SL%I(S'ﬂF‘iI g‘ﬁgﬁ%ﬁ; %Bg’ﬁl’t 1883 ﬁ'esf‘lh%& @F‘VF@F irﬁ’??wmgﬁitl onal | y

substituted het Esmbﬁﬂlﬁibd/héléﬂéa@}éﬂkyl wlb@m@d sustiuths hétbrahiSthibal e bpRsmlly
optionally substi tut ed heteroaryl al El% gptional |y substi \t ute

het er oar yl al kenytbstiygd B‘Tﬁﬁrpﬁbﬂﬂﬁyy% QR utRec-RetRr 4Py B Mgza each R9 is
i ndependent | y Seke‘téggoﬁzl‘“aﬁa thre. d@b 0%?‘116@9 Rl tg%eﬁﬁé}%tt}l RO &)

optionally substitut stral ght or anc ene aln, an optionally
substituted str ailfgfbﬁenm which tiestyee ladtkemched}éomhm optandlasubsiptiednal | y

Substi e, oU1 Ll BARACEH, SN CPRGENRLT, o2ch RO s

i ndependent |y sel’ec roup co
substi t ut eckast Rélsghldepemdebﬁﬁﬁtﬂéwfdi fadri ylegitGupcdvakiBtingddt Hytdgemallyy, aﬂtéh?lt ituted

strai ght or bra k e chajn an optionally substitute

straight or bra Q?ﬂl 1@% %a“é%’é( Hal(’é‘gé‘PﬁF&PmP%”y Napusd et ontlg@l”é‘ct ed

fromthe group GaRgingtd é}glk?lf om&faﬂﬁ%stlﬁké@dralk&ﬁyﬁ%gtwﬁﬂll&rsgbﬁﬂﬁed' OR8; each

R12 is independently selec fromthe %@ E consi sti ng hydr ogen, al kyl,
yey

al kenyl , hal oal wwlkyrwbpp@mlwu@abéqd g pu@@llkyubstlbmd aynlaklkylalkyl,
subst I tut ed Cyc: Eg{)ﬂ%%bﬂﬁﬁ ut?qoﬁtclog lallé’en?fJ gﬁtﬁdntailﬁ gtﬂ)gﬁ{ %’eld’cgglealkglgﬁzbry ,

substituted ara tion titu 0
substi tut ed het epbonatly phistikyéd he(bq:rm}(ohdx,l dpﬁomlbsshbitﬂﬁte«ﬂhdftexbeycﬂ)ﬁal}{yl, :

opt onl Ly, subet Lo e P st N
t he heterocyclylalkynyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heteroarylalkenyl, and optionally substituted

20 heteroarylalkynyl;

each R’ is independently selected from the group consisting of a direct bond, an optionally
substituted straight or branched alkylene chain, an optionally substituted straight or
branched alkenylene chain and an optionally substituted straight or branched
alkynylene chain;

25  each R'’is independently selected from the group consisting of an optionally substituted
straight or branched alkylene chain, an optionally substituted straight or branched
alkenylene chain and an optionally substituted straight or branched alkynylene
chain;

each R'' is independently selected from the group consisting of hydrogen, alkyl, cyano,
30 nitro and -ORS;
each R'? is independently selected from the group consisting of hydrogen, alkyl, alkenyl,
haloalkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted



common nitrogen to which they are both attached, forman optionally
substituted Nheterocyclyl or an optionally substituted N heteroaryl; each
R13 is i weperwdsaicsy sel ected fromthe group consi sti ngPprafi/is2aionerts bond,
an optionally substituted strai ght or branched al kyl ene chain and an
optionally substituted straight or branched al kenyl ene chain; and each R14
i s independently selected fromthe group consisting of an optionally

substituted strajcghicyel %ﬁ&faﬁ@qu@slnkaxé@}%rgé}@waleﬁdo;gﬁnaw gu%ﬁh\!ex

substituted straight or ‘branchéed al kenyl ene a n 1|so atg
st er eoi somer or heiexeanyle optienradip sulstitued etaroarylehet, -BI*-OR %R ECNARI MO, or a

phar maceuti cal | YR ahle 0 ax s ect,
this invention prov]ﬁggiz %1 \ﬁ?@b)é%s%nghﬁs{ t%&%Ni(le)%hSP{w%% %]ggléehgﬁv\l}gﬁlgss of a
conpound of for raotandol r)ltrd)gH:nG@Wﬂllcﬂ’laheymﬂe both httavhed dorniran eptivhelipiubetimpaul-i
agents in preventin (g cancer, preferably netastatic

eati ng or. managi
cancer, Jin a pat Eﬁ‘? I'YL Bn%{yﬁé‘BSt petetgearylhe i nvention will be

evi dent upaschk R ﬁﬂ@ﬁenﬂ@ntly‘%%lef:féh IR 1he gﬂﬁfb%bhﬁﬂmg%?ﬁ Airedt beRd, af @plibiatlyend,
certain patent and other docunents are cited herein to nore sp eC|f|ca?,

set forth vari ougbdiipedstzight or biagchied pBavtene ﬁhallEa%aqupﬁtOh@b’esuh%iéWﬁé ﬁ&f@ghts

her eby i ncor por r s entirety. BRIEF DESCRI PTI ON OF THE
FI GURES FI GURE 1 aotr%ﬂa“weda}?&%ggpgg%ﬁg gn Axl inhibitor (i.e., Compound A) on

t he nunber «fh RHds oslemmldmtlywa@cméif@m ths gup rotdiwingofise ogtitnally sdstitutednor

(i e, “Compound K ebr G el Gy ot iariar coga Sl Bl ohg

met ast ases i n t heandhetsgkéhllenbclast tunmor m)del of met astatic cancer. FIGURE
3 shows the effect of an AxI inhibitor (i. nmpound A) on the nunber of
| ar ge (>3nmA® HECIERCHPEUSINRI QT Feres thaeef qrﬁs g f‘\%‘t‘?ﬁﬁié)é mixturefhergfs ot inpr

m)del of net aSt%hlqna%@lﬁfégrya&gﬁaﬁgsﬁtmjﬁl&%f&ﬁf ect of an Axl inhibitor
(i.e., Conpound A) on the nhunbe mcroscopic liver netastases in the

mouse 4Tl br eastln ﬂumbfrf appade |th1®fnvr1@tt<ms:tra‘tld<ts in give @psar] GUUREBinsHans t he ef f ect

of an A?gl 'i}ﬂgtl?\'fe%gs o@ fl ?mpo%rg}?&?qqﬂ@%f)n%oﬁl%qﬁ 18@%\) tﬁ%ng\‘m% ljﬂf)‘%e primary tunor

chenntherap ic a e volure: 8
in the m)uaﬁemafﬂhexbpea&tagémmpravmlehg,ofeaum @shalaping cames hreferably metastatic

cancer, in a patient.
These and other aspects of the invention will be evident upon reference to the
following detailed description. To that end, certain patent and other documents are cited
20  herein to more specifically set forth various aspects of this invention. Each of these

documents is hereby incorporated by reference in its entirety.

BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1 shows the effect of an Axl inhibitor (i.e., Compound A) on the number
of macroscopic lung metastases in the mouse 4T1 breast tumor model of metastatic cancer.
25 FIGURE 2 shows the effect of an Axl inhibitor (i.e., Compound A) on the number
of medium (<2mm) macroscopic lung metastases in the mouse 4T1 breast tumor model of
metastatic cancer.
FIGURE 3 shows the effect of an Axl inhibitor (i.e., Compound A) on the number
of large (>3mm) macroscopic lung metastases in the mouse 4T1 breast tumor model of
30  metastatic cancer.
FIGURE 4 shows the effect of an Axl inhibitor (i.e., Compound A) on the number

of microscopic liver metastases in the mouse 4T1 breast tumor model of metastatic cancer.



FI GURE 6 shows the effect of an Axl inhibitor (i.e., Conmpound A) in

conbi nation with a chenot herapeutic agent (i.e., cisplatin) on the nunber
of m cromeDastess®sin the liver in the nouse 4Tl breast pcuraseonmeels of
nmetastatic cancer. FIGURE 7 shows the effect of an Axl inhibitor (i.e.,
Conpound A) in conbination with a chenotherapeutic agent (i.e., cisplatin)
on the nunber of large (>3mm netastases in the lung in the nouse 4Tl
breast tumor nodgGURE SRIARHRL éfect 8MNREAxI ifliHRE;. 8, ég'ﬂé:n@u tdh? 19%51961'55

m ce bearing |large (>3mm) mnetastases after treatnent Hh n Axl |tor
(/. e. , Cowmtoaskemythirapentierigenttiiconispliatin en thhsplumserf dpaquiniay agwnn(he e.

peral Lep beali it e P RTR PR ot e teca in the

specification arﬂG&Me@d&dvschmff@t oftenl edsnisd piewi(f. é. ﬁ@ompodnh%)dﬂabrh&hyuori he
foll ow ng ternms have the npeani ng i ndi cated: " Am Qer refers to the -NH 2

radi cal .° " C%i‘rﬂb%ﬁl?fmqﬂéqf%‘?eé‘tl‘f BEUhE ¢ BFRIEN s RWnberofnicrgmetagipgis tP% Y#e -CN

radi cal . " NhtOmotisef4am Hrdadt thi6r mbléd of adtalic cad@” refers to the - _
radical. "Oxo" refers to the =0 radical. "Thioxo" refers to the =S radl cal .

"Akyl " refers tFAGHRE T diogrtthesiiast efrrotod iphibitasdae b@@fnmﬂd\)riammbihaﬁon
consi sting y t tion,
. 1oL £ AR R0 DY 0050 8L AR 9O BN 29,00 VAT
atons or ortke tumgsnbhemmub@mThbmasttlmmdeebhfmstamﬁcacahed to the rest of the

nol ecul ¢ by a si for exanp et hy r - propyl,

1- met hy%et hyl ﬁ%ﬁ‘@g@%ows Iheb‘?ﬁr‘i/eln e O{)Iélhcte%exmig lfrg-e %tag%gﬁ%?laﬂer

(/-butyl), ti’eaﬁ‘ﬁénhWHh%ﬁ)Plxl lrzntmbww f@ﬁyﬂaun@mumﬁnﬂmmnvﬁt}fa purposes of this

invention, the term"|ower alkyl" refers to an_al kyl radical havi n%tone to
¥

si x carbon %F@H@e‘a&}tqc@%‘!tl(ye stitdating it e merre AT brefst pnqranagds] off metpstatied cal |
as defined ghqye, which is optionally substituted by one or nore
substituents selected fromthe group consisting of halo, cyano, nitro, oxo,
t hi oxo, trinethylsilanyl @) -N(R20) 2, -C(O R20, -C(O OR20,
- C( O) N( R20)2ETA ‘ , - N(R20) S( O 2R20,

15 DEFINITIONS

As used in the specification and appended claims, unless specified to the contrary,
the following terms have the meaning indicated:
"Amino" refers to the -NH, radical.
"Carboxy" refers to the -C(O)OH radical.
20 "Cyano" refers to the -CN radical.
"Nitro" refers to the -NO, radical.
"Oxa" refers to the -O- radical.
"Oxo0" refers to the =0 radical.
"Thioxo" refers to the =S radical.

25 "Alkyl" refers to a straight or branched hydrocarbon chain radical consisting solely
of carbon and hydrogen atoms, containing no unsaturation, having from one to twelve
carbon atoms, preferably one to eight carbon atoms or one to six carbon atoms and which is
attached to the rest of the molecule by a single bond, for example, methyl, ethyl, n-propyl,
I-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylethyl (¢-butyl), 3-methylhexyl,

30 2-methylhexyl, and the like. For purposes of this invention, the term "lower alkyl" refers to

an alkyl radical having one to six carbon atoms.



-S(OtOR20 (where t is 1 or 2), -S(OPR20 (where pis O 1 or 2), and

-S( O 2N(R20) 2 where each R20 is independently selected fromthe group

consi st i nyoabiomgseesgen, al kyl, hal oal kyl, optionally sulpstriusoaiem21275
cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
aryl, optionally substituted aral kyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylal kyl, optionally substituted heteroaryl

and optionally s V\h&lglh gﬁh&‘t{e@ 5&?{')’%%%5%8 L a%&hﬁ&?al@sqgﬁne& ?&%%lglﬁlﬁlcl){\qst h the

common nitrogen t ey are attac ofm an opti
subst i t ut edoptigniiét bstoyet Y one ommoepubwitentsysekuibd fnotruhegraﬂlychmﬁﬁhgaf yl .

consi st ng BTGy P espisb et Pyt AR e e O0a ri-NGt 2k TORIF "one
doubl e bondC(b@@Rzr?g-d(OmmHZ%g -quzto)@b\y@R@arpht(RﬁP)@@@R%O -m?é?)s(@gw one to
ei ght carbon is attagh to the rest t he ecul e by a

si ngl e bond: S@i&@)@&"ﬁﬁ‘% 1s ]e?lh?éngﬁl(o)pBr dﬁ"hflleém? 0, 1 B EH%W)zNﬁ)% k- hegny | |
pent a- I, 4- di,gpxrk is apd &ﬁgntl}l $efocted At 91&%(;% SHAS ot g{ljrl g&#@%ﬁf hal'bﬁicglr Eyt 0

an alkenyl radi cal , as defi'ned above, Is optio titute
one or mor eorsighalty wbeieted sydlesdidbptionstyt fubstignted pydaatisildkylnoptvhallal 0, cyano,

"oy koo, e Bt e By I STy e st e koo,

- N( R20) S( O)citﬁ@ﬁally—sﬁb@)tﬁi@?ﬁélm(o\b&tﬂﬂ&lk&l bptidhally sﬁ)shtuteﬂ(l‘@)eﬁﬁ?ﬁ apwoptighaflyi s O, 1
or 2), %‘E%T%tz R20) 23?3@’ re each,R20 i.s in endently selected fromthe
group c nS| e PEIRRORR, OréYVR s, Fogethar S i e&ﬁfq"éﬂ?d}lﬁr%eélﬁ‘b%}cﬂld]ﬁeé’d

cycl oal kyl ,ar@péth an@alhky, fopeh b}StibtnﬁH'y %ﬁﬂ@édwméﬂ&wrol%q%he rlady SHRE{tdqut ed

aryl, optionally substituted aral kKyl, optionally substituted het erocycl yl,
opti onal | y 20B§tRekt ed het er ocycl yI al kyl, optionally substituted heteroaryl

and optionally s%lﬂ&tn %i%g tQ?{tsﬁél otbﬂzl“g%{%dg?ﬁéoét‘l%n@gaqn§adlcaf9°%t5gﬁ%,w th the

common nitrogen to t hey ar orman optiona
su bsti t ut ecdolPphet @r@owod iaydrogelm'lomptcbmamliﬂgwt $aabistnie tdatidel bdﬂ& hetieg fraimytivo

"Al k f h d b
cons Iyg %/]isn g t§ el s?/(t:ag?o %?IB% r?gfg%r&&ﬁ’ %?%‘ﬁﬁta‘ia%s’r ?glg{ﬁ“a it g‘itgcsg‘i\?ttk% ne

triple bondestopticandbduie te;}omlagmlb&gd ar dxedple, @hényd pib)-e-chANBlit- 1bawi ng from
two to twelve carbon atons, preferablyone to eight carbon atons and whi ch

i s attachedPlehd: peaky Lok apdihedikee by a single bond, for exanple,
ethynyl, propy nybptl&&hﬁlyf@ml)sﬂuﬂ@dﬁlb(%l” reﬁ%%lalke qa&laﬁ dAe'diéﬁn ' fbé onal Iy

substi t ut ed al kynyl" refers to an al kyny radlc |ne above, which
i s opti onalWhchsigiestionally subsinieshley ene qm(ée subistitupnts e&ime%@mdte@bﬁn om t he

group g consisting of halo, cyano, nitro, oxo, thioxo, trimethylsilanyl, -ORZO, -OC(O)-RZO,
N(R?),, -C(O)R*, -C(0)OR?, -C(OIN(R?),, -NR*)C(0)ORY, -N(R**)C(O)RZ,
NR*)S(0),R™, -S(0)OR? (where t is 1 or 2), -S(0),R* (where p is 0, 1 or 2), and
-S(0),N(R?), where cach R¥ is independently selected from the group consisting of
hydrogen, alkyl, haloalkyl, optionally substituted cycloalkyl, optionally substituted
25 cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted

heteroaryl and optionally substituted heteroarylalkyl, or two R*

s, together with the
common nitrogen to which they are both attached, form an optionally substituted N-
heterocyclyl or an optionally substituted N-heteroaryl.

30 "Alkynyl" refers to a straight or branched hydrocarbon chain radical consisting
solely of carbon and hydrogen atoms, containing at least one triple bond, optionally

containing at least one double bond, having from two to twelve carbon atoms, preferably



consi sting of halo, cyano, nitro, oxo, thioxo, trinethylsilanyl, -OR20,
-0C(O-R20, -N(R20)2, -C(OR20, -C(OOR20, -C(ON(R20)2, -N(R20)C(O OR20,
- N( R20) C(vwpRaNy0s3dE R20) S( O) 2R20, -S(Ot OR20 (where t i sprtTars2@p/2r2& O PR20
(where pis O 1 or 2), and -S(O N(R20)2 where each R20 is independently
selected fromthe group consisting of hydrogen, alkyl, haloal kyl,
optionally substituted cycl oal kyl, optionally substituted cycl oal kyl al kyl,

op}3 i onal | ydﬁrl:bsteighuéﬁisbnladtmhs axﬂp\t/m?l:ﬂasldttﬁ%l&ub@tﬂetrgb& ﬁﬂtha&raﬂéeyi}e,kiy@fqﬁﬁ%mal |y
substitute et cly optionally substitute eterocyc al kyl ,
opti onal |y 2QMstor EXARRIC.E1EY b RFOPY A nbrty RSRE Y ly hexys sk R tﬂleﬁ

heteroaryl al kyl, "O}J’tlohé[ﬂ?y dBbstiuted QRGHN € et tdarl 418/ G PHIRAL B 8LRPE AR, Whi ch
they are both attached,” form an optional Iy substituted Nheterocyclyl or an

optional | y whighis aptioeal [ynubsgiteted by yhe or'r@re gitlgphitueots sbleeied frent the &phene chai n”
refers tf hZ‘cor%rlls)ll.sﬁ%ﬁ%{?ft h%qg 25 ?}HF PQ& Yl%o?omtrlmé{tg}/lg anl){P OaRmha(b@%C})Il{Ekl ng the

rest of | &l c¢ar bon and

hydr ogen, cOWRA)HFA@)RY, «FHEAORF t@(@)Na&&)z,hN(R%?g:(D)OR? r]é(Rt“bC(@le‘lge car bon

i ke. The i SO RharNOOIE: (ShaRt g RS ROeE Binert 8 581 G M ough o

si ngl e bond spOAN(R™ ], Reheteshick R 1§ iddPeridBitQ U@ RcRd HoRSihe ghﬁ@@onsm grw' nts of

attachnment of the alkylene chain to the rest of the nolecule and to the

radi cal gr oufdressh. deyltalanlighn. epienalkyrspbsiituted evstoabiykydprallyrsubsiiteed t hr ough
t
any two, LB)Q Ak atﬂﬁ} r}lntug Qﬁbﬁﬁu’ce%l %E@t}dgﬁé§ﬁ{%ﬁﬁﬁéﬁﬁg}§é§é gl above

branche ers to an arn
which is opsmlbsinaﬂeﬂ iaetsm)bmlylt optestalhy subsetuted haereyslylatity, topemﬁlyselbselutteﬁ from

th t t | oal kyl lyl,
o CopgL 1L 8 S R BB RS s
- O R0, -&ophéRzrogen@h GhINHRES) e botN(aReéh-6) )RR @pumibl(lﬁ&ﬂ%ﬁ:(u@)dﬁ?ro

-N(R20)S(O)2R20 ( OR2 where t is or 2), -S(OPR20 (where pis O 1
or 2), and hegg YﬁNESFQ?@)%t%@iyél@%l%teﬁ%hqt%m?rﬁ]dependentIy sel ected fromthe

group cpnsi sti ngsahichySHtRERAed Aki¥he chiaﬁlll"%tﬂgxé a s@ﬁgm@ Blah¥hWpsldr; ut ed
cycl oal kyl, optionally substituted cycloal kylalkyl, optionally substituted

aryl, opti drvéquoyrb@n lskain dinkiag therrastiof the rageduiniialal rgdisal lgsauipt eansigtingsadelpoycl yl |
o vl SR OO SHEGAS 1 AL PRSI0 S o
conmon ni t roges forexampEhmetheleae, e:t}b&hetrh Iabpydemaed sbutybene) and thxphkeo rilelafkylene
subst it e Lo storyshiLoorcarosptionel L stbatLigled MhcLersand,
di val enfo  through a single bond. The points of attachment of the alkylene chain to the rest of the
molecule and to the radical group can be through one carbon in the alkylene chain or
through any two carbons within the chain.
"Optionally substituted straight or branched alkylene chain" refers to an alkylene
chain, as defined above, which is optionally substituted by one or more substituents
25  selected from the group consisting of halo, cyano, nitro, aryl, cycloalkyl, heterocyclyl,
heteroaryl, oxo, thioxo, trimethylsilanyl, -OR®, -OC(0)-R*, -N(R*®),, -C(O)R%,
-C(O)OR™, -C(OIN(R™),, NR*C(0)ORZ, -N(R*)C(O)RY, -N(R*)S(0),R%,
-S(0)OR* (where t is 1 or 2), -S(0),R*® (where p is 0, 1 or 2), and -S(O)N(R*®), where
each R? is independently selected from the group consisting of hydrogen, alkyl, haloalkyl,
30  optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylalkyl, optionally substituted heteroaryl and optionally

substituted heteroarylalkyl, or two R*”s, together with the common nitrogen to which they

10



hydr ocarbon chain linking the rest of the nolecule to a radical group,
consisting solely of carbon and hydrogen, containing at |east one double
bond and weworigsseem two to twel ve carbon atons, for exaoplusoewbenyl ene,
propenyl ene, "-butenylene, and the |like. The al kenyl ene chain is attached
to the rest of the nolecule through a double bond or a single bond and to
the radical group through a double bond or a single bond. The points of

attachnent gt bbinQradHe8 hEBE optiHally bsbstieed @8t eRkydiPor MR bG8y Sttt he
radi cal group can be through one carbon or any two carbons mntﬁln t he

chai n. " OptiVds&riapylsubstituted straight or branched al kenyl ene chain”

refers to an al kagylfng siliaht R HELISE: RROYE ) WD ol Salfibh BRAELY.

substituted by one nore s uent's selec group consi sting
of hal o, cylgnlogcartionrchain dinking tleyrestodtheyholeduld @raoayicilydrouph edreisdag ydicly 0R o,

&L o) SF ety e Bi0rtt b ANk 506 16y 1000
(where t i scatbddratehhs, forBkbhPIR2EhEMNRE SorBpdn§lckk, rlbwénylone, Mddhe KON R20) 2

where each R is independently selected fromthe group consisting of

hydr ogen, a3k§ylens ghaimsiajtpched ig the et p{the mededuie ihonek § épehas kend or@psingtmal |y
substitute : I I . , I |y
Subst{ t ut o Ao Y S b Wb A bt bR bl RN |
subst i t ut echttachnaent ofy the plkehyihe chapt th direariebtyof shebrsolietuit el th eliceadiaalygrowgnen
optional]y ;s i ed .beteroaryl al kyl , .or two, R20's, together with the
conmon lndl t rt())egie%%htg%&\%/ﬁﬁa%ont%gi}y ékrloec%ié%ﬁ “gﬁjﬂ%ﬂlﬁ%a}m‘f orman optionally

substituted N he‘(}ptiOﬁalszls)dbstMtecaﬁr@gﬁﬁ bﬂﬂt&h&}%éd&u:bﬁﬁlbﬁdk&ﬁﬂl" kéfﬁﬂae&@{ garyl o
"Straight or branched al | ene chain” refers to a straight or branche
di val ent hy ¥ P%Bl??l%ﬁéﬁ%é%ﬁﬁ!??%“&‘r@ iy gRitonglly ubatitnisd S¥GRe Ot BO% r adi cal

group, CconsdustitikhtsSRlcBled idin GRLRAB BRGstMY Y BRI cyBMiab MridcRlioMgaSt one
triple bond and having fromtwo to twel ve carbon atons, fgg exg l'e,

pr opyny| eneheteroqyghyls ipteenseyl, erod thiowe, frimeshylsilvayla RNy EHO)-Brair-N® gﬁat t ached

(o, e et bt ecTakarel eoRRUAD Sy L Contenih fen ko ealy g ovp
al kynyl ene -SHORY ¢whére t isclser f -S{ORRfuvbenslpas anidott 2), aride_S(@)@lI;r:IaéP)_z gihetep can
ubst |  ut ed 6t Ra GRART B selekad SRR o pete cone o Erpeen, gl haPRHY 1 ene
chain, as dghibRgly sabait@ed Wiidalkyl optphdligrabdtiutsdbatdaligl i ptienglyor
noresubstituents selected fromthe group consisting of alkyl, alkenyl,
hal o, hal oal"R¥Hy/Pd aryl, gREBONaHy tSW&PtUé‘ffgﬁr?lkﬁly eptipaplly substiated hgteiney sy,
het er oagy |, opB¥RallytsbM@ed Lt BBFMAIRYI M¥0nally SHBLRrted heteroaryl and optionally
substituted heteroarylalkyl, or two R?”s, together with the common nitrogen to which they
are both attached, form an optionally substituted N-heterocyclyl or an optionally substituted
N-heteroaryl.
"Straight or branched alkynylene chain" refers to a straight or branched divalent
25  hydrocarbon chain linking the rest of the molecule to a radical group, consisting solely of
carbon and hydrogen, containing at least one triple bond and having from two to twelve
carbon atoms, for example, propynylene, n-butynylene, and the like. The alkynylene chain
is attached to the rest of the molecule through a single bond and to the radical group
through a double bond or a single bond. The points of attachment of the alkynylene chain
30 to the rest of the molecule and to the radical group can be through one carbon or any two
carbons within the chain.
"Optionally substituted straight or branched alkynylene chain" refers to an

alkynylene chain, as defined above, which is optionally substituted by one or more
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-0C(O-R20, -N(R20)2, -C(OR20, -C(O OR20, -C(O N(R20)2, -N(R20)C(0O OR20,
-N(R20) C(O R20, -N(R20)S(O 2R20, -S(O OR20 (wheret is 1 or 2), -S(O PR20
(where p we2@0/83w5 2), and - S(O 2N(R20) 2 where each R2@craiscoidepensent |y
selected fromthe group consisting of hydrogen, alkyl, haloal kyl,
optionally substituted cycl oal kyl, optionally substituted cycl oal kyl al kyl,
optionally substituted aryl, optionally substituted aral kyl, optionally

substi t ut edsu'B%tﬁérf?sPééﬂr‘écié'd frd?rP{He%ﬂﬁJpl c)()nsﬁbth%tdft d!lt:ﬁdal gﬁ m%y&hadneénw kyano,

optional |y substituted heteroaryl and optionally supstituted

het er oar ylI atikg) arylo?YOﬂWYRZ@feSOCYF]dbé@ﬁ@arm X9, hmoc@lm?ﬂwlﬂﬂanyloﬁﬁh to which
t hey are bot 0 00 bol t 20cyc|y| or an
optionally su { bﬁ?u?ggll\ihet@@ﬁ?dr ;B/F F@ﬂgg @938@ ocarbon ring
syst etm radH}HR %@(@R? S iN@ ?)S@?)gi?zﬁnS(@)t t;(vﬂzheralt ?ﬁmr@t}oﬁﬁ)ysﬂ (wlherb@asg one
aromatic or 0 [ nvention e radjical may be a
monocycli c, ln%‘i?c) G g%ﬁﬁmé*we eés}égsﬂ%‘rﬂd%‘??&d?/m Yéﬁlaﬁ%‘&/fff)wc‘bﬁafé’ UBpiro ring
systens. Arboagudmgr@diyaﬁﬂgem 2160 maRAlkyl, o?%naﬂ?%uﬁ!ﬁﬁl@eﬂ&@&lohﬂﬁyl aﬁﬁ&ﬁhy‘d to the
parent nolecul e via an aromatic ring the aryl radical. For purposes of

thi s i nventjubsfitutge Cycé@%llfylalkﬂdi)lﬁﬁmalé)éS‘%ﬁ’ét#tilﬁéG%émélpﬁalb’éﬁb%kﬁ‘ﬂte%éfﬁlkd n rings
having nor eoﬂtllaﬁﬂ lsuBRITREl Eet%g¥&gn§;9fong ?}g%{%t?}u{eh 'ﬂgt%rowa fal @%%onally

non- adj acent ri n atons thereo fe con rough” a r a group of
atons (i.e. subalttmed tefebaryil agd qys)nelhs) subgirtyied hatdroaadlzékylmrltwdeR % tigetherwitht

| d di.cal d d f I I
penzene!? o 9 ampERWER B0l B WMy TRRARCIDH FGur BN ESRIGLETS o
s- i ndacene hdtd”ﬂd@b@fl of ﬁd@ﬂ@nalmibﬁthaﬂe&m/ehet@hﬁmal ene, and phenant hr ene.

"Optionally substituted aryl” refers.to an ar radi cal , as defined above,
whi ch is optionaf¥¥ SHBELT f BYEACHYOTGIRE YFteHGR c@&s@prlfla%mdgogeé» B EY from

the group cQRRnSkdriardfat Rla&¥ne afnle@BYing. Pl)xijﬁ‘Iydses &ehR m\}%ﬁﬁ&iﬂtﬂ%ydryl radical

hal oal kenyl, hal oal kynyl, cyano, nltro optional |y substituted aryl,
optionally rsublas 4 MORRRYChe, ézquyluc Obmcwdntaﬁystymwés&hlqm@dlnalméq: Korpyping

optionaldy I

opt i ona4 |y %Hg&% % gﬁ rﬁl oa é{ﬁl Ozill%ﬁ%wﬂbg%% %8%%%%{&8%%%& tfl %? Jiérga nlﬁ}ig(:ule
cycl oal kyl a\hkangaiomanq:)nngnﬁﬂhle yiry$ udoisdal. tM@drp@ycslodaliikmvamtkmnm "aryibta'dmahdxsl y
substi tut ed, het C. ti onal substl het er o | al k

opt onal |y hBST R ar hiscBRBlsy e phREARTE Hifh{ MsAer g (Hut S datines
het er ocycl ywiadrdi Byd noBdjhcnedihg/atsb SHeldot h@@oﬂﬁﬁc&ﬂ@l&bﬂéh arPRb @R algkdtp of
substituted heteroaryl al kyl, optionally substituted heteroarylal kenyl,

opt i onal | y &QmBs¢ict atbéég%’erﬁf@r%tﬁw af*ky} Agflicals ipglude, bpomre notRimiteddeyatyl R20, - R2

1- NCR20)2, 13aéals GfdeRedn ﬁ%nalp(l;(@e% z&@nraceﬁg a%ulgﬁep)ogl(zggg)@? 8,9-tetrahydro-
-R21- O R22- C(O) N(R20) 2, -
S5H- benzo[7]annulene fluorene, as-mdacene 5~ 1ndacene indane, indene, naphthalene,

phenalene, and phenanthrene.
"Optionally substituted aryl" refers to an aryl radical, as defined above, which is
optionally substituted by one or more substituents selected from the group consisting of
25  alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, cyano, nitro, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aralkenyl, optionally
substituted aralkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkylalkenyl, optionally substituted
cycloalkylalkynyl, optionally substituted heterocyclyl, optionally substituted
30  heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heteroarylalkenyl, optionally substituted
heteroarylalkynyl, -R*!-OR?, -R*'-0C(0)-R?, -R*'-N(R*"),, -R*!-C(O)R?,
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-R2 1-N(R20)C(O R20 -R2 1-N(R20) S(O 2R20 , -R2 1-C(=NR20) N(R20) 2, -R2'-S(O
10R20 (where t is 1 or 2), -R2 1-S(O pR20 (where pis 0, 1 or 2), and

-R2' - S(OwdN(RAssdssr e each R20 is independently sel ect e#cCirrusaomioe12gs oup
consi sting of hydrogen, alkyl, haloal kyl, optionally substituted

cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
aryl, optionally substituted aral kyl, optionally substituted heterocyclyl,

optional |y suhs{djon?edrbetas e yl;ﬁl byj{ﬂ @@)Ng{?&)lzl_wlsyggﬂ)@(g @gkhet er oar yI
and optional Ly sulstitufed 2[1et e{"oarég{? é . %r with the
comon ni t r dgeRRo)GRIRA, RiedRS© a a@(héﬂl )MRrﬂzaﬁ{ o§(f§|)&& I(‘;&'here

bsti t ut | b h
Ro 1 15 i ndunenhenery Sout cotefth 3o SR, TSP e R SRR s, or°

al kenyl ene wmbependerslydelB@2d frsmathesgnoap gdsns1s¢1ng bfhmimd@d aikydylhaéaamék}(b,ropabkadlyyl ene
chain. ' raI r.ef to ar re Rb.is an
al kyl enegA ch#i %tlt}i?dﬁgﬁ?aﬁl@d %PB’(W@ gStﬁﬂte? §y°§ AQEWD?@“’&?W “vrt\)lht&fl@gla@’has
defl ned aboy@ionhldf suB¥aiRl Grallig %ﬁbnall@'sﬁ%ﬂ)ﬁéd@t&%yc@]Cbp'ftlbﬁal yi JBstituted
"Optionally substituted aralkyl” refers to an aral kyl radical, as defined

above, wherkstgoexed %lkﬂwmwaalbh%ﬁbﬁl%ﬂedﬂlﬁéroaryam/@ptwaalﬂscwbsm@tedn optional |y
substi tut edhé?ér&%br%ﬂ{;l Gh %@RZO%SﬁoQ&Bé et fﬁ@@&gmoﬂagro;@m »@@ﬂk tHe9g}e%kh of the
ary dical, as

aral kyl radi cal n optional Iy substitute fi1ned
above. " Ar aidtleelng formetheptonadly substitlitechlV-heferachelyf @ramgpéondiy-sRostitwted H- Rd i s an

al kenyl ene chain i ned, aboye e .or adical s as
Gt moafe oAb Bt RSRaBReR AR St i 1Bl E P frafinbt afSRPER o o)
radi cal , aSalkJ@fyielnedhaadmme R* ik arsehight dieralckenykgae «hiienylofe dham. ar al kenyl

radical is an optional substi tute alken | ene chai n, .as defined above,
and each aryl r ad’irﬁlg}% e 2 é%dé‘laL%ﬂtW fqr%} -Kp~Re svhgie %’dﬁ ?%FH&VIW‘? SIS t ut ed

aryl radi cadefind$atiRt el RRAY B8r mo AV IKYM¥AIS ad @efﬁ%ééaﬁd%afof adind vedzyi he
formula -ReRc where R is an al kynyl ene chal n as defined above and RE is one

or nore ar ydiphepgingeihs apdgthgdkened above. "Optional | y substituted aral kynyl "
refers 1%50 an ara QXA’lly st tffl‘?[%:d axgﬁ(gfiqgfe{&e[g aﬁ‘PAIQal lrjabst%f %E ?eﬁd{% $J@’ nyl ene

chain of the aral iona rtu nyl ene
chain, as d\&lﬁarﬂedhaad:}k)}da)e chnia oéakwrarakyllradlealn:{:ai opmtbnalbesuhxtahﬁw aﬂ(ylenachama,l is
an optional I o

refers to a5sf §B Ao i %S%taeﬁ? SWétaf}ér %ﬁ?‘?g g t@F |a{:aHS'(r? 15’6?33 E??g?’f%ﬁow}la lsﬁlﬁsglﬁ{f‘)%ﬁl
radi cal congiishdiog, sale@had sovear bon and hydrogen atons, which includes
fused, spiro or ) .
"Aralkenyl" refers to a radical of the formula -R4-R. where Ry is an alkenylene
20  chain as defined above and R; is one or more aryl radicals as defined above.

"Optionally substituted aralkenyl" refers to an aralkenyl radical, as defined above,
wherein the alkenylene chain of the aralkenyl radical is an optionally substituted
alkenylene chain, as defined above, and each aryl radical of the aralkenyl radical is an
optionally substituted aryl radical, as defined above.

25 "Aralkynyl" refers to a radical of the formula -R R where R¢ is an alkynylene chain
as defined above and R is one or more aryl radicals as defined above.

"Optionally substituted aralkynyl" refers to an aralkynyl radical, as defined above,
wherein the alkynylene chain of the aralkynyl radical is an optionally substituted
alkynylene chain, as defined above, and each aryl radical of the aralkynyl radical is an

30  optionally substituted aryl radical, as defined above.
"Cycloalkyl" refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon

radical consisting solely of carbon and hydrogen atoms, which includes fused, spiro or

bridged ring systems, having from three to fifteen carbon atoms, preferably having from
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bridged ring systens, having fromthree to fifteen carbon atons, preferably
having fromhree to ten carbon atons, nore preferably fromfive to seven
car bons awd 2odwosB4ess sat urated or unsaturated and attaclred/useomboer2rest of
the nol ecul e by a single bond. For purposes of this invention, a bridged
ring systemis a systemwherein two non-adjacent ring atons thereof are
connected through an atomor a group of atons, wherein the atomor the

group of at Wolof i cycl oal kyl
(rmonoval ent@@éﬁ?e?ac%%?g%dggb}gp %aﬁ%%@g{ fsr%rﬁ\crﬁgﬁl eg %r?ccéﬁf():?ng[aga gf.ﬂ%ﬁﬁsept anyl ).
For pur posesitwiéited bi wnshtmuagatt dndnftached nthb réstgiettle miokeguls\pytasmglesbands ¥'st em whi ch
does not contain ri.dgi el.enent .. as described above. For purposes of
this i nventnroscs SR, S CRRl S SR8 S ahiTom PG virgoniaBER e ng
at ons t her eabmatherco irdeehdtet hirotgharbdionod Mgtfup@df glodpwhdrciattdBom AR tiexanpl e
of a fused cycl oal kyl (nonovalent) radical is decah%gdr onapht hal enyl (al so
cal | ed deca®# Py phatompare hf yyleane ddgmengi Aniexgiapie oba bridged sy¢lgalkylng systemis a

syst em wher @i 0851 1956:tbRhAAYaNb Bl HIAGLE. £ orat om
YL Wt G0y 8 346 BENPL 8183190k SANBRI kgL

spi r o[ 5. 5] uthigeseaniipn, amondeiesd Bngsysicosis Ryl stenaihich doesinot rontainediridggmgs pi r o,
fused or brj y. radi c i u fqr. exanpl e,

cycl opropyl élg[g%lg’l a%t?g%‘%‘i%% %%/0(‘:] Fbgérn@ ﬁ QSGQ%P%E%\%?%J,)H’ %;e/ﬁ(lﬁeg he, gi‘%{/ﬁ@m and

cycl ooct yl . syRelywelyedin ews adlaczat Sng e derdoll sedonsqeiad ahronghbin dgadr agedupal Kyl

di cal f le, ClO i cal s such as adanantanyl (bridged) and
(rtlgc:a?:?nfﬂ (‘?frd’é‘g’)é; TIE%%@"@]#‘? ‘Pﬂi&glﬁeﬁl ?C@@gﬁp@?nﬁ?’éj%] r&f‘@&és 0]( hept gnyl) (fused),
nor bor nanyl de@ﬁt@dﬂ%ﬁﬁﬁﬁ@rﬁyka1£obd'aiué<g@a~)ann>a§_mlphrp%&swhﬁg ot eRAL, PYidaHel 1 C

e,

radi cal s, for exanp substituted C7 radicals such as

7, 7- di met hydyBieeyis p syspenp wheneHEfOZHIES aferpinadyuig p singhcarhpa (ngternarygpmo el | y
substitute I bl I | i i .above,
which is ogﬁxﬁ%lﬁkl f} igé%%g(?%aﬁ}%}gg&l ril&gfr%}e{{;é%ﬂéﬂ%%ewgrg éﬁlﬁl{lduegn 1s d@fgbg&g@ lécg from
the group coynbekyl ndicats damkiingludd kemy fuseddidyitged cividatky! Fralicaks) kytldo

hal oal kgnyl., -hal gal kynyl, oxo, thio ya i.tro, .optionall ubstituted
eyt ot ahal BEESERE i BiPap i kT Bty SiseBlin St by ) |

opt : onialkl Iy c,?zﬁblséﬂ'yL Lﬂcﬁﬁbyallﬁclaﬂalﬁ)éﬁlﬁ|inclLQiétﬂ1$§ﬂ,8épﬁr|)6 osritg&gldd'ltcaléleﬁllkﬂwﬁdlieaé,mll I

cycl oal kyl al ky gptiognally substituted cycloa al kenyl , optional

subst i t ut ecP*afRleoGloryical ke s adrantssl (ydgadh ard dasnliny! h%ﬁ@%c?@?&?%@lcas

optional 'y gubsd Ei&wcqgl.zhﬁﬁ@m?muhﬁh&bbmaﬁﬂtamﬂailbbﬁleﬁwz&tiageuj,%gweu as
het erocycl yl al kenyl, ‘optional [y substituted heterocyclylalKynyl, optionally
substi t ut eoFuh@tf@tﬁ%H@yW,ChGpﬁdlquryxmﬁﬂs,tsiubijﬂ@éd fetadrcalssyehadskyl , optional |y

Sllél\)lz)sg-l t AN 8%?%1%@1&&%%%}1%%& ﬁ?ﬂg%f%%arﬁl{%ﬁliet uc(t S}IFQSt eroaryl al kynyl ,
"Optionally substituted cycloalkyl" refers to a cycloalkyl radical, as defined above,

which is optionally substituted by one or more substituents selected from the group
consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxo,
cyano, nitro, optionally substituted aryl, optionally substituted aralkyl, optionally

25  substituted aralkenyl, optionally substituted aralkynyl, optionally substituted cycloalkyl,
cycloalkylalkyl, optionally substituted cycloalkylalkenyl, optionally substituted
cycloalkylalkynyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted heteroaryl, optionally substituted

30  heteroarylalkyl, optionally substituted heteroarylalkenyl, optionally substituted
heteroarylalkynyl, -R*!-OR®, -R*'-0C(0)-R*, -R*'-N(R?),, -R*'-C(O)R%,
R*'-C(OYOR™, -R*-C(O)N(R?®),, -R*'-N(R*)C(O)OR®, -R?'-N(R*)C(O)R%,
RINR?S(0)RY, -R*-C(=ENRP)NRY),, -R?1-S(0),0R? (where tis 1 or 2),
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-R2 1-C(O OR20, -R2 1-C(ON(R20)2; -R2'-N(R20)C(O OR20, -R2'-N(R20)C(O R20,
-R2' -N(R20) S(O) 2R20, -R2 1-C(=NR20)N(R20)2, -R2 1-S(OtOR20 (where t is 1
or 2),-RAVOS(0ysR8 (where p is 0, 1 or 2), and -R2 1- SpOraNeram)27s wher e
each R20 is independently selected fromthe group consisting of hydrogen,

al kyl, hal oal kyl, optionally substituted cycloal kyl, optionally substituted
cycl oal kyl al kyl, optionally substituted aryl, optionally substituted

aral kyl , optR?a8ab), K2'sWhst iptis e8! SIIORY (D, NRPY, QhadclYcrsrisd i t ut ed
het erocycl yl al kyl, optionally substituted heteroaryl and optionally
subst i t ut edindeRcadPulyyEISERY fromghe giplp ROBisiing polgeiroasn. alkxlhhalepdkyd capiionally

nitrogen to I e opft.i lhut ed

- het er ocycl i/ Jﬁggtﬁpg%%llﬁ%h%?ﬁgﬂgﬁ%%?@ ?ﬁ%ﬂiSﬁlﬁﬂlﬁl%?%la%|ogg‘%%%8§@%a@1 is

i ndependent dptioaaltfi substituted mchligi, aptistallyisgbdtitwed hatanched, aitioydlbrabsiituted

al kenyl ene chain, . " | oal kyl al kyl" refers to radical ~of the formula

- RbRy Wn%r eﬁ%ofysdyé%‘ér %@1%‘%@ %\Ifegﬁ“H“eQ et&@ﬁfyhé?f?%&?@?%ﬂj@sﬁﬁwps a cycl oal kyl
radi cal as geérbnemllaheyewo ROBL iogadkd Wittsthb sbinkieh @etrdpys toomhiky bl ki botk ef er s
to a cycloal kyl al kyl radical, as defined above, wherein the al kyl ene chain

of the cycl¥&rhsh Kirran apfienally|supsiitiger /Mﬁle!iem%lleorsq@miplﬂahltwabsaww #ne chain,
as defined ghoygyl andledcRR2CEGARBEAKA ?’iﬁlﬁ&@boﬁ orta%a%)ﬂfér%%a{{i)ﬁélkylkné &di cal
is an optionally substituted cycloal Kyl radical, as defined above.

"Cycl oal kyl @lk¢oeippechgiefers to a radical of the fornula -RJRg where Rd is an

al kenyl epe chai n, fi » .above an LS cyclpal kyl radical . as defined
above. ﬁflOpti onal I@’élé)%%g{a?&gtrg% Sct;?/jc r%(gl %%Fg}eé% a- bgﬁ é%gret Ban alk}%ene
cycl oal kyl adheragldefiadi abake araR die hicpeicalayd ardical whésfried abdie. al kenyl ene chain

of the cycloal ky] al kenyl radical is an optiaqgnally substituted al kenylene

chain, as defi netﬁ)pé‘%?{%’, Suéﬁ’(ﬁm? gYCigﬁ&yéangyre?qram %"a}icr%ﬁthll@’ Iradical,as =

cycl oal ky!l addf@By hbdvatEaibin s Ay 1aRIMIIAITkHE FHRak oy RNk Qﬁbﬁﬁ'dnafl?d' cal

as defined above. "Cycl oal kyl al kjynyl " refers to a radical of the fornula
f

- ReRg wher esuRgtitpted aikykeng ghayit, ap defingdiabeye. and thetydhestkdbasical effdeRg i s a

cycl oal kyl I i " i it

cycl oal kyl a{ysg)lﬁgﬁ‘l'd%fag%l {g%ﬂg c@%ﬁ%%@f%@k@%%ﬁlk?g%%gf %‘g(gegina%??oﬁg'd above,
wher ei n t he al ky'@yclenadsylatkanyl" offers lea cadichabef] they/ foamkipnRiR 4 wltkire B isiag an
optionally bstituted a nyl.ene chgin, as defjned abav and the

Vel oarkyl AR It HhF e PARAR SR o5F Ry R RobEol B3R WfcsiBPuthar
substituted cycl'optikydllyrsabstitded aglcdddylaagyraens.toa HZ&I@é'lkﬂ@Ik@r[)& rdd@calla@no,
chloro, fl u(i)roe(gr i odo. "Hal oal refers to an_al kyl radical, as defined

Kyl " i
above, that Sthoses thiren Usylisnilens chidt of tharwsleadeidlany] radisaldepiined above,
for exagml eptibhaifyl uB5RAEE Mkbnyliclchiiar AMRERM above, and the cycloalkyl radical of the

cycloalkylalkenyl radical is an optionally substituted cycloalkyl radical as defined above.
"Cycloalkylalkynyl" refers to a radical of the formula -R.R, where R is an
alkynylene radical as defined above and Ry is a cycloalkyl radical as defined above.
"Optionally substituted cycloalkylalkynyl" refers to a cycloalkylalkynyl radical, as
25  defined above, wherein the alkynylene chain of the cycloalkylalkynyl radical is an
optionally substituted alkynylene chain, as defined above, and the cycloalkyl radical of the
cycloalkylalkynyl radical is an optionally substituted cycloalkyl radical as defined above.
"Halo" refers to bromo, chloro, fluoro or iodo.
"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by one or
30  more halo radicals, as defined above, for example, trifluoromethyl, difluoromethyl,
trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoromethyl-2-fluoroethyl,
3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromoethyl, and the like.

"Haloalkenyl" refers to an alkenyl radical, as defined above, that is substituted by
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trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoronethyl-2-fluoroethyl,
3-brono-2-fl uoropropyl, |-brononethyl-2-bronoethyl, and the |ike.

"Hal oal kewgl2010v08845s t 0o an al kenyl radical, as defined abows2o0mhat27s s
substituted byone or nore hal o radicals, as defined above. "Hal oal kynyl"
refers to an al kynyl radical, as defined above, that is substituted by one
or nore halo radicals, as defined above. "Heterocyclyl" refers to a stable

3- to 18- megher r@gﬁaggd?%tgscde%k?@aﬁxgtem radi cal which conprises one to
twel ve carbon atons an romone to si X heteroatons selected fromthe group

consi sting of ni'"Habgtynyldxsfgmno analkgnl tadical,lds defisdsbate chaoishebsnhaal by
specifically in the ecificatian, the heterocyclyl radical may be a
monocycl i c,gnﬁioém‘? ]Eaﬁgfardf cfS %%B?d VFacyclic ring system which may

include spiro orHdrslger MRes 15 \StBIeEs3- t@mgtlﬁem)efgdtﬁoﬁgl%atﬁarnlg%?st@fh sul fur
atons in the heterocyclyl radical nmay be optionally oxidized; the nitrogen

atom may’ beradistlivaneh ¢onnyisat eerip pEelve earbpn stempandairere pa¢ (0l six bel¢reaiPmmy be
partially I B i e i.ncl ude,
bat are mot it P e Ui Ehei hATPLADaG, ofyth AASHARUARCUELY bkl

di azabi cycl sppdfigally]ihéptspeyficatidnahahiterpcyabyl 2adica? hmgtbamyhgnocyclic, bicyclic,

di azabi cycl [ 3..2. 1] oct anyl. di azabi.cycl o] 3. 3. 1] nonanyl,, . _

i azabi oyl DPFI3 o3| ERAT Fing ST VRN Tk T5{ie 300 HApIdaRy Fine St e

N- het er ocy cthy hitrog&n, aBbnh SgRtfuhabek BCihe hiterde 91y iakicilgnBtbel BESHalYRidIEddF 0gen,
but which optionally contains up to four additional heteroatons sel ected
from O 10N égﬂmg.og@b‘?‘to‘ﬁd‘i‘%d%eé&’tl allyguaternigedingndghe heferqeyrl Y radicpd ey ibiy syst em

is a syste i r-Te l ; f ed
ySt enaiel @k mm&mwg&;@g%g@a %@ﬂle@ér&glélgﬁ hRIRe; bL@FI% &Pfﬁﬂﬁg{_

t hrough an atom or a group o _ . rr% es of "heterocyclyl radica
i ncl ude, bubp, azekicyrde[2 12 Ifheptahyl diazahiepedi[aAy (heptangl, diaagteqyalpy?2.2.2]octanyl,

decahydroi s i v~ 470 0l.] 29 pdinyl . .1s Lazol i diinyl,
soxazol | di o2 BERA Ul bieretb B ABRMS! Db ERET s f Rushy PN

oct ahydr o- loxiakzgbyuyeio| DP.3h2ptahyy A thiridgdd NheteadryelyDi-is a bridged heterocyclyl

H pyrro] o[ 2, 3-c].pyr.idi nyl, —octahydrol rrol o] 2, 3- & pyri di pyl,

oclto ;hyd o- |C°P£aﬂl}$§/ YISO 985 Mﬁlﬁi@%@&p{f&%@@ PP]&F)@?,?%X%H)W rol yl,
oct ahydr o- | hebdrqitsrhél@fdeted-frodd PY Nasmt 8y IFor BurPs @R oP8fiial dibon, ZiXaRIghEFhgi Nyl |
2- oxopyrrolidinyl, oxazolidinyl, 3,7-diazabicyclo[3.3.1]nonan-3-yl,

pi peri di nylSystgmges awstany whegingjoguioingarigiacens ying alomgithsyeol apsgoanents gh

qui nucl i di ny| j i di i | . 3L.6 £ A :
r1 hi anyl SR O PERU O My EEh AL AOM raafcll e ol AdRARREL

1- oxo- t hi ortordrailanyl|1,4-diaZepdinydxdecethyidonmgpivolyil riylidazalied,iicidaygdlidinyl,

oot eyt ity RSB SRS RN, PRI oo

2, 7- di azas pictabfdrodlHonadsiy|3,2-clpyridinyl, octahydro-1H-pyrrolo[2,3-c]pyridinyl, octahydro-
1H-pyrrolo[2,3-b]pyridinyl, octahydro-1H-pyrrolo[3,4-h]pyridinyl, octahydropyrrolo[3,4-
clpyrrolyl, octahydro-1H-pyrido[1,2-a]pyrazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2-oxopyrrolidinyl, oxazolidinyl, 3,7-diazabicyclo[3.3.1]nonan-3-yl, piperidinyl,

25  piperazinyl, 4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl,
tetrahydrofuranyl, thienyl[1,3]dithianyl, trithianyl, tetrahydropyranyl, thiomorpholinyl,
thiamorpholinyl, 1-oxo-thiomorpholinyl, 1,1-dioxo-thiomorpholinyl, azetidinyl,
octahydropyrrolo[3,4-c]pyrrolyl, octahydropyrrolo[3,4-b]pyrrolyl, decahydroprazino[1,2-
alazepinyl, azepanyl, azabicyclo[3.2.1]octyl, and 2,7-diazaspiro[4.4]nonanyl.

30 "Optionally substituted heterocyclyl" refers to a heterocyclyl radical, as defined
above, which is optionally substituted by one or more substituents selected from the group
consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxo,

cyano, nitro, optionally substituted aryl, optionally substituted aralkyl, optionally
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"Optionally substituted heterocyclyl” refers to a heterocyclyl radical, as
defi ned above, which is optionally substituted by one or nore substituents
sel ect ed woamoidsgsegr oup consi sting of al kyl, al kenyl, alPkynskotoload2os
hal oal kyl , hal oal kenyl, hal oal kynyl, oxo, thioxo, cyano, nitro, optionally
substituted aryl, optionally substituted aral kyl, optionallysubstituted
aral kenyl, optionally substituted aral kynyl, optionally substituted

cycl oal kyl , i u i > I i ituted
cg;cl oal kyl a?%%ﬁe?%{?%@ﬁgﬁt H}ltag%%%tsﬁ%ﬁdgﬁl%éfgg?{i?flgﬁﬁ%ﬁsﬁéd %ﬁtﬁ%@ﬁ& |y
substit :Jlt edomﬁmelim%aetgyﬂed cmi«peill@d;dklylyolfwbsljﬂy substetdtet ey]éo@wﬁlmm dpylgnally

opti ona substitut terocycl. e tionally su i tut

ot er ocyc! yiaRyted £ G R T dl R R B P AR ot ffes

substi t ut edhdnab@rcqaxlwé}adﬁﬂ(mhallmbfm}afﬂ hwfﬁupaélhli(uﬂa%boﬁmhgzym?bs&(aé&)xe%g, o
optionally substitute eteroaryl al kynyl , - - ( , - RZ 1- - y -
1P N( R20)52?/ herf@‘)%é/ﬁ@?l@}wb,OPU?@%I-SPRS@}I@%WWQWL opypii pibsBied - R - N(R

20) C( O mz%etérg@yﬂﬂ% Bﬁ%&ﬁl B tutedTeteko M IRARNH DRBARs subRitlited
- C(=NR20) N(R20) 2, - -§(0 dez% (where s 1 or 2) " -R2 1-5(0 pR0
(where p i sheroarylgtkynyl, -Rin@R’ReR =@e(@))zl¥sﬁ€,RBB)rz(R WheRE-G4EPR™R20 i s

i nd dent Iy edyfir r eup I st hRD of1 al kyl ,
nal onl Kyl S TRty BurdIE e E*y’cwﬁ%“f?g@@%pt PO Ry QIR Tt ut e
B e b Rl
ara optjp upstitu [

het er gcwcl Ewtlﬁr%ﬁk)?ﬂzggﬁ%ﬁaﬂﬁ @ﬁsﬁgg’tainflglgzg(ﬁg%gogrv ergtﬁ%dé%tbi‘sonal ly
substi tut ednmﬁd@azﬁé@dt&yﬁomﬁe rolp EQQisﬁm% bOgRAEIYeH, Ayl hal Jagye, ly

nitrogen to which they are both attached, Torm an opti onaII% substituted
- het er ocycl §Pstirted aydoaldrmptioyally pbtiteted exslaietadkdaenfionalhnybaierd ryll i s

i ndependent dyyiofaifl §ub&ruB@BANGY, oBpiGlaliFisGbtin®ea A i3IS Vb &

al kenyl ene %lgiﬁang’l "N hlgt er 001(36 Ioal" ar 2]‘? gérgslm?od %ﬁ%%c@é%% I??at()f?]@gfd as

defi ned abowterexyntyialkyilptianallysmbstitatné heteropylyemni entignathewubstitited poi nt  of
attachnment 0 h terogxyclyl radi. to the rest of t.he nolecul.e my be
t hr oug E%a n}}eiterr}@)aéglﬁﬁ(gp §Fn%i/0gﬁt ﬁétxﬁft%%t%ﬁlghﬁ 8?%}?10? Bicest too‘?'hl{’]h?l(% élﬁ %8 hi: ar bon
in the N-heitacledyflylan ool substpitddmakiesocgeiisdriah wheehaNy Rebsetneys! yl "
refers to agn N-heterocyclyl., .as defined above, which js optionally

subst i t ut ealebeﬁo%ﬂeal&eaﬁlbkel i e paoeRift Adifest BRIk R adURBbl Behedrlkgena ary
substi t ut edyn@lRhO6MEL.Y! . "Heterocyclylalkyl” refers to a radical of the
formul a - RbRh where Rb is an al kyl ene chain as defined above and Rh is a

het erocycl yl radiVchgteragychiét iefragitoadiwiasocyslyliragivehastdeéngrbaben o egrddipingiasleast

ni trogefy COn 3¢l altPh B W ot of LERNAEH I AR Fn¥lerd¥Piy G aiRL 5 GGG b the
the molecule may be through a nitrogen atom in the N-heterocyclyl radical or through a
carbon in the N-heterocyclyl radical.

"Optionally substituted N-heterocyclyl" refers to an N-heterocyclyl, as defined
above, which is optionally substituted by one or more substituents as defined above for

25  optionally substituted heterocyclyl.

"Heterocyclylalkyl" refers to a radical of the formula -R,R, where Ry, is an alkylene
chain as defined above and Ry, is a heterocyclyl radical as defined above, and when the
heterocyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl may be attached to the
alkylene chain at the nitrogen atom.

30 "Optionally substituted heterocyclylalkyl" refers to a heterocyclylalkyl radical, as
defined above, wherein the alkylene chain of the heterocyclylalkyl radical is an optionally
substituted alkylene chain, as defined above, and the heterocyclyl radical of the

heterocyclylalkyl radical is an optionally substituted heterocyclyl radical, as defined above.
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al kyl ene chain at the nitrogen atom "Optionally substituted

het erocycl yl al kyl" refers to a heterocyclyl al kyl radical, as defined above,
wher ei n twe 2aildogsesne chain of the heterocyclyl al kyl radipcaluseaioan27s
optionally substituted al kyl ene chain, as defined above, and the

het erocycl yl radical of the heterocyclyl al kyl radical is an optionally
substituted heterocyclyl radical, as defined above."Heterocyclylal kenyl"

refers to a radl%termycrymefn PR t B@ﬁka\x\fbﬁﬂh@ﬁﬁrﬂu& @QR@%&J@% §g chain as

defined above and Rh i's"a heterocycl ﬁ. radi cal as defined above, and when
mis

the het er oc3/kenylen shain pg defingénbave AndRaisrghetrseayelyd saciopl as defisedhehose.cogcl vl

b tt t " |onaIIy
Subst |  ut od gt ae BB BN, PR ERliinghek OEyr LRRE A e B2 L el
as defined ataowe,to eallenplehdichanl keleiedgenciiann of the heterocyclylalkenyl

radi cal is an optianal ubst uted chain fine ove,
and thefheterockaVPmﬂgﬁpﬁﬁwn Gigrac Z@égﬂé@dﬁ Hi° fro%ﬁgﬁwﬁpyﬂggb Al
optional ly é%l!iéﬁﬁéd albb@@l ViRt ﬂn@séndeﬁ;heﬁ@dﬂaﬁ@dﬂth@f&e&@@cﬂ@ﬂk@@%@ul is an

"Het erocycl yl al " refers to a radical of the fornula -ReRh where Re is

an al kynyl ecméloéﬁgf whsiuigé eikerydenstsbeie. aniglimed above andtherhstoyeayglyl redigplefi  as
defined ab
ot er ocycl i ne Ry IR IR AEN R ekRy ol R d S RO R MRl o etned

t he nitrogesboat.om "QOptionally substltuted heterocyclylalkynyl" refers to a

het er oc cIyIaIky, s defined.a | ene chain
of the %et er ocyc e&?%%@ylhﬁg r%fglis Hé raaqﬁc 28{5‘?‘83 ﬁ?rﬁh{é kynyl ene
chain, as dslkynyrde aky 8s defindd hhveelagd Ry, Q;(hm‘eltéjd)cyl’c@ﬂ ra@laial &f defiR€d above, and

heterocyclylalk radical is an optionally substituted heteroc cIyI
radi cal , asWifdf K%éﬁ“ﬁﬁ%@%‘saF@P%Wb%W?Wﬂn$B¢@P§W%3~%@@ﬂﬁﬁﬁyﬂﬂ red ring

system radl&@Lhegqgrg{elamya?legyg{agggqheaﬁlgggena@&g to thirteen carbon atons, one
to six heteroatons sel éc fromthe ?roup consi sting of nitrogen, gen

and sul fur, ana ‘Gptpmisiireprs iy i erdotorbila fedical,
commonl Y, t e e an
aromati 5 ¢l BEOE SR he AR D R PELSE R BB TP
t he heter oaopylbnallgzcblubsiitutamylkmlaemhmnp@e@:leﬁned etho&gl,(ahd daedfetdrasdyclytfadmar ofhg

whi b d d )
Lo ol pelP el AR PRACP i oB o TS e BeRer S Bv Sesh A AOSE o

and t he nitgbggen atom nay be optlonally quat erni zed. For purposes of this

invention, the aromatic ring of the heteroaryl radical need not contain a
het er oat om "Heteroaryl" refers to a 5- to 14-membered ring system radical comprising

20  hydrogen atoms, one to thirteen carbon atoms, one to six heteroatoms selected from the
group consisting of nitrogen, oxygen and sulfur, and at least one aromatic ring. A
heteroaryl radical is commonly, but not necessarily, attached to the parent molecule via an
aromatic ring of the heteroaryl radical. For purposes of this invention, the heteroaryl
radical may be a monocyclic, bicyclic or tricyclic ring system, which may include spiro or

25  bridged ring systems; and the nitrogen, carbon or sulfur atoms in the heteroaryl radical may
be optionally oxidized and the nitrogen atom may be optionally quaternized. For purposes
of this invention, the aromatic ring of the heteroaryl radical need not contain a heteroatom,
as long as one ring of the heteroaryl radical contains a heteroatom. For example benzo-
fused heterocyclyls such as 1,2,3,4-tetrahydroisoquinolin-7-yl are considered a "heteroaryl"

30  for the purposes of this invention. Except for the polycyclic heteroaryls containing more
than 14 ring atoms, as defined below, a "heteroaryl” radical as defined herein can not
contain rings having more than 7 members and cannot contain rings wherein two non-

adjacent members thereof are connected through an atom or a group of atoms (i.e., a
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as long as one ring of the heteroaryl radical contains a heteroatom For
exanpl e benzofused heterocyclyls such as |, 2,3, 4-tetrahydroi soqui nolin-7-yl
are consiwenenh/a3dohet eroaryl ™ for the purposes of this ipavasteion212Bxcept
for the polycyclic heteroaryls containing nore than 14 ring atons, as
defined below, a "heteroaryl" radical as defined herein can not contain
rings having nore than 7 nmenbers and cannot contain rings wherein two

nonad acentbrmﬁg@ﬁﬁéS}ts%{)e@fxaﬁf)f%s 69@&6&?@&5&5@%&0@%&%@90@[mﬁte&l{cpup of
atons (i.e., abridged ring system. anpl es of heteroaryl radicals

i ncl ude, buazeanél aetdinyl, rhen@dncﬂazolyhbemm@dlyl h&%ﬁ@nodwolybé)nmoﬁmrd@ﬁol yl,

benzi ndol yl Y, benzothlazolyl,
benzot hi adll?ae?o )%F&%é%&zygﬁ%%f& AP]S gfglégépl?{ﬁﬁq g%‘eﬁ%ﬁﬁgﬁi Xeﬁ%&azi nyl ,

benzo[] az epbanyd[b][1,A]bxbﬁn;zlpbhrm[@ﬂe¢bplnjde nzmaamﬁﬁdmﬁylrmwnapbtshﬁﬁmamzol yl,

b di I b b I
peneo! o GRRE B URt BERE A SF e M5 iy BRES AT
benzot hi enofedzturahbB) | iefksthiedy] (b&ﬁ%%hé@lpb&lzoth%ﬂ @ﬁhm&aﬂ;azo{ I, 2-

a] pyridinyl, carbazol yI , cinnoli ngl |"opent af dl yrimdinyl,
3, 4- di hydr dnegpq:tﬁ@wbd{be}qch[i oipddage p} ﬁlplyrldlnyl carbazolyl, cinnolinyl,

| t
67 7L o hyar oTERbb RIS AR T BHena Y1 ARioscpiny, o
5, 6-di hydr alyelopeftilli lthivaz|al3- M]goymmﬁi,l@zldudhwdro 2H-benzo[ & [ 1, 4]thiazinyl,
5,6-dih | 7' . 8. -dihydrqg: 5
i opi 1ol ST amgHs Hievseentlh el e i,
a 7- di gyflr2 053 &bk beg]@d&[}ﬂhﬁﬁ&loﬁhﬁm Aldihyare} Beh£E][ NY]thiadayd; di hydr o- |

rido OX

3 Io)4/ di hyd éréﬁiﬂ@ﬁ)él}?@[fdﬁa{l%l%la|7 B+dilyglq-a S piro Ll Pidionlgiead§ ryynoline]-3"-yl,

Rt e e i e L TR

di benzof ur aﬁﬂﬂ/ll 4logiziyeyh 264 Fdllmpih@myb Cy¢lgblamye+ 2 fayridelgedyb][ 1,4 oxazinyl,
Fur ol 3, & o1 atid: g Mo LS PRE AL o BHE ORI 134 Ul pr 0PV 221 !

|soth|azoly dazo yridazinyl,
i m dazopyr ahh)rdyépyrndbmadm;zbidchzs 3]49y]ﬁydda> pyfpyridojdezb][ Y #ithinzidyll yl , i ndazol yl ,

ool y bS] RS bed PO N Cspalnel V)

: ‘éx‘ézz‘3p'gr%bfaﬁ%%@*é%%?ﬁﬁ?%%&ﬁL%;@gﬂ:ﬁl.ﬂ%gigtﬁmfm s

di hydr ospi rBydazepsiidab ihidaropyyid ,3mzdamrp[rwm11d%aéaznB}%m],pyrldmyl

Z)hg)r(]gz |52r?$l in Zgﬁ ﬁ&%z r%%zoﬁg Heno@é@ﬂ?@ﬂh H%Ohr]tf n}éhqullﬁﬂ;ﬂ&gg%ﬁhwg |1yr11) |,

pteri di nyl ,inqhdﬁinyyllsoxmyloﬂl%phthypsimak ¢J6ydaphqhymfanoxiyb,[csgadlaztilylpymkmizdpmyll, ,

pyridinyl (&EAEC;I}C/ilﬂ)Qitan?M%36%%7?8,3,_1 61,]1 Be}{gcitgﬂy%iro%}lz‘o[h]quinazolinyl, 3'-0x0-3"4'-
dihydrospiro[cyclobutane-1,2'-pyrido[3,2-b][1,4]oxazine]yl, 7-0x0-5,6,7,8-tetrahydro-1,8-
naphthyridinyl, 1-phenyl-1H-pyrrolyl, phenazinyl, phenothiazinyl, phenoxazinyl,

25  phthalazinyl, phenanthridinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl,
pyrazolo[3,4-d]pyrimidinyl, pyridinyl (pyridyl), pyrido[3,2-d]pyrimidinyl,
pyrido[3,4-d]pyrimidinyl, pyrazinyl, pyrimidinyl, pyridazinyl (pyridazyl), pyrrolyl,
pyrrolopyrimidinyl, pyrrolopyridazinyl, pyrrolopyrazinyl, 2H-pyrido[3,2-
b][1.,4]oxazinonyl, 1 H-pyrido[2,3-b][1,4]oxazinonyl, pyrrolopyridinyl such as 1H-

30  pyrrolo[2,3-b]pyridinyl, quinazolinyl, quinoxalinyl, quinolinyl, quinuclidinyl,
fetrahydroquinolinyl, 5,6,7,8-tetrahydroquinazolinyl, 2,3,4,5-tetrahydrobenzo[b]oxepinyl,
6,7,8,9-tetrahydro-5 H-cyclohepta[b]pyridinyl,
6,7,8,9-tetrahydro-5H-pyrido[3,2-clazepinyl,
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pyrido[ 3, 4-J] pyri mdinyl, pyrazinyl, pyrimdinyl, pyridazinyl (pyridazyl),
pyrrolyl, pyrrolopyrimdinyl, pyrrolopyridazinyl, pyrrolopyrazinyl, 2

- pyri do[ 3yd-208)(sB464] oxazi nonyl , | H pyrido[2,3- ][I, 4] oxazirnuseyl/021275

pyrrol opyridi nyl such as IHpyrrolo[ 2,3- ]pyridinyl, quinazolinyl,

qui noxal i nyl, quinolinyl, quinuclidinyl, tetrahydroquinolinyl,

5,6, 7, 8-tetrahydroqui nazolinyl, 2,3,4,5-tetrahydrobenzo[ ]oxepinyl,

6,7, 8, tetggh Qarr drsHe N9 E@J@ Hhidulyi, 6,7, 8, 9-tetrahydro- 5

H pyrido[ 3, 2 %d&eallgn é ?ﬁﬂ | ’h%i;%r olbeero[4 S] thieno[ 2, 3-d] pyri m di ny
|, 6,7,8,09- 6éISF%hdeYdr%&debmﬂél%eﬁq[t2I$| dAnpiRidyi | pyri mi di nyl,

5,6 7 8-tet %‘H e%@{;{d%o%&héog SCJ]E}yrEdagﬁgf %4120 1%%{%&8@1’7 :[rE/aIQIO Pté%rza%l

triazolyl, e’tiaz dr0|s ui no riazi

t hi enoJ 2, 3- I2BpIytEtrdihydrd‘igdqumbhn-éry(b,[lyiEuhﬂyldllhl‘eyib[lfbd@ynmﬁd‘ihﬂﬂﬂh[eﬁoﬂy‘rlmldmyl 5
prrlmdl nyl), L ny i enopyri.dazin hle az ny

and t hi ophef§yd Iﬂf«m Sﬁﬂﬁyym]é% Jothignp §{1?IP§%/QHCYI?8¥%‘¥%HWL hichearevh o’ o

het er oar yl 5@(111&? onyP@hi6igflj.ned above, Whl ch is optionally substituted by
one or nore substituents sel ected fromthe group consisting of alkyl
al kenyl , al kynyl"Optanaly substisetpdpeteropal "gafekseany hetepeardapdigalyds debnest abpm*: 0X0,

cyano. i ¢ r gnigBRLADRICBUARES bUbRL AL s BRKARAL LN SHBRNAS Hbed aral ko

optionally substi ara ionalTy substi ara
optional | y ®unkisting aftabg/l, caykehyiahlkyﬂlyl }ca}m |h@l|0allkylyhsludﬂkenyﬂ takedlkyyyll oad, klyd»ai kyl ,

optiona substituted c ona ubsti.t ut

v el oar KT oPEDRprt sRterblS R s DRtone e P RR e RS TR

substi t ut eckubatt@te@aﬁaudew/lab;ktwnallmﬂabm@a |abhll%lm95bpﬁéﬁaﬁ sﬁl%hﬁa&&lcdyy@loﬂk@\l kenyl,
optionally substituted heterocycl onal substituted

het er oar yl , OR6gRRlbPstifuted, B%Ocki’atuﬂ’tlfééylh@ftt@%‘é}f Watllwﬁ cy@mlhd#a@w optipaalivt ut ed

t]ether % yl) aéu%?[ﬂﬁ(tled %‘P&dﬂ%ﬂeﬁk | %l %Béﬁdﬂ%@h&%tﬁ@& R8s Ri)e ﬁl (;ﬁ( B)C%lfl\)lﬁ, suggltﬂtemo
1-C(O N RQG)egerocyRB/laik}N(m@ z[_l;(y@)lmaed h@grocyq(lﬂgl/k 3@))Q§t12@ally substltuted

o2l MR 2R ER  Faata s MRENIRD S Rl D, VST 15

e?ﬁhl Rzg : she:ta;cﬁaplelk@?ppilg{ialﬂgIsﬂfshefl;dﬂremnaatrﬂelklgnﬁl;@tmﬁmm ﬁlbsthgtlefbf hyg r ;)gtent |
: , .0 CY& substitute

gycyoal k?l ;l? I{arylaﬁ%ﬁn-ﬁ’? fr%{sﬁglgﬁ @%égi : 'ég 18&)25) (II){Q guﬂ)gst ?/t ut ed

ar al kyl , op1R'2b(1 2&up§t@ gtrohererrmy (xb)omﬁu}@hpmw o) t ut ed

het I al |, substitu £ het er oar I and op i onal |
MRCEEATRAT:S é%%)&@ R R 6N RN o T Sger L, whmtﬂaqbowmmﬁ

ni trogeg t OR“hS@pﬁm?\)éhé‘é i 1sb(9t1 hoe 2), and -R*'-S(0);N(R?),, where each R¥ is
independently selected from the group consisting of hydrogen, alkyl, haloalkyl, optionally

9-
id
7,
8
I

substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heteroaryl and optionally substituted
25  heteroarylalkyl, or two R*s, together with the common nitrogen to which they are both
attached, form an optionally substituted N-heterocyclyl or an optionally substituted N-
heteroaryl, and each R?' is independently a direct bond or a straight or branched alkylene or
alkenylene chain.
"N-heteroaryl" refers to a heteroaryl radical as defined above containing at least one
30  nitrogen and where the point of attachment of the N-heteroaryl radical to the rest of the
molecule may be through a nitrogen atom in the N-heteroaryl radical or through a carbon
atom in the N-heteroaryl radical.

"Optionally substituted N-heteroaryl" refers to an N-heteroaryl, as defined above,
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attached, forman optionally substituted N-heterocyclyl or an optionally
substituted Nheteroaryl, and each R2 1 is independently a direct bond or a
strai ght wo 2brozossdssed al kyl ene or al kenyl ene chai n. "N hecermsasglotizrefers to
a heteroaryl radical as defined above containing at | east one nitrogen and
where the point of attachnment of the N-heteroaryl radical to the rest of
the nol ecule may be through a nitrogen atomin the N-heteroaryl radical or

through a C\%@QE @h@ﬁ‘al]y%ui)é?ﬁut% beber aafort s&lﬁ%ﬁiu%ﬁtk as d&Pel QBRAe! 1¥r &HQ%&H}I ut ed
N-heteroaryl™ reférs to an N-heteroaryl, as defined above, which

opti onal | y ssbguted betenpatyy. one or nore substl tuents as defined above for

opt i onal |y SubS kb E e REL RO RS 3 IELRIRA Y GRY3L i ng. ror e

than 14 ring ato ers renber g systemradi cal
conpri si ng Iysembeand ahgmss;xenomlcrabcofrxqurstr@eﬂydm@élbaama,t(ﬁmo f(ﬁllﬁIEeﬂ earleong ht

heteroatoms sel ected .fr t he t| ng of nitrogen, en an

sul fur, Sandps.0Ba L cighf C@F%%Pé‘? f’eﬁeﬁé %&9]&%1%"61%@ P‘é‘f‘)&%ﬁ f%-‘/%f‘é‘r?ﬁl i ni ng
mor e t han 141104, BEd AIOAXB Oond AEHh &R ringS &%’HWW@ hdittbargPlonnesiBs Sfkd fhin 14t t ached
to the parent mol ecul e via an aromatic ring of the "polycyclic het er oar yl

cont ai ni ng mRFraomiaadied iy ¢ammenlprisnt netagressarily, Rgachsd ipths @grept mplgrale via
I nventi 0” ha‘?om&’[ lr rfgy Al Elﬁa}{e}’éroa?ﬂ%ﬁﬂaﬁh BR"frarl )ﬁi‘{%o&lk ‘I%qllﬁélo”s

radi cal ic, ‘tri ycllc or rac Icring s I'ch may
i ncl ude f us@ml porposq'slotf this 1nmg1ts>y151ﬂ1e Hpgly@anbc hetteroamﬁ cog@mng candthan o4 risgl f ur

" cal Ny am® Gt ty AT atowh Of Ruesels Bpersioniay ey SeRHg

opti onal I y fﬁbb’élt&rsﬁﬂr&ﬂﬁlg sys@insPAHdIBS BBro@én, tiben binsteRt Aofhs i he "BeIPERLEC i ng
of the "polycyclic heteroaryl containing nore than 14 ri nlg atoms rad| cal
Y

need not cdtEPHY LORBIERDROG 2N TRERIOBS' réﬁléalrmqa/gbedapﬁ@wé
het eroaryl Iﬁeggeﬁ'amnmﬁlagarss bk Iaﬁi'fbn%ﬂy GhASnBEQ B rp'u sQ@Aftﬁ?'ﬁ{\@h{'&l ale

heteroatom Exanpl es of "polycyclic heteroary ntai ning nore than 14 ring
at ons" r adiaserhatiq nngd afdes "politcydrceietpntaryli aontadng moree‘hm 14 ring atoms" radical

g' h%dr 815%_2 %&{i" ?Cit[c%{lta% Cylgeterfa%gﬁlaeg a%tz)?%g%&?élrm é) y’ln "%B]X’{:%Ctl tegl 2% é@agl}ip%relpsg%
4, 5] thi eno[rﬁQrB-tPﬁdn'ﬂHmtfgl atoral"radieal kontBing a ﬁetbmdrm %kah@rlﬁs@[f 6pcﬁiz@3chd: ohept a[ |
,2- <i]pyrimdin

6, 7- di hydr c}‘e?)elﬁf-’%%lrf:?\é'[a?mﬁ RO IR APy RS Heldg, but aesnot fmied, g ey g |

1, 4] t hi azepiikydrd-3#yenzo[6 7}cyclohepta[1 2 yrldazm 3 yl 6,7-dihydro-5H-
6, 7- di hydr o- 5H benzo 67cycoeta 50 dazi n-2-

6, 7- di hydr cwsFplBehoflgchiheriedi halry:i |6d7a&9ﬁ€t@h§]¢m %Ll{)i ro[ chroneno[ 4, 3-
fLsg{ 'c)g%‘)tz;[‘bg l%héptﬂﬁ%ithf%gg[@tﬁﬂﬁ}mﬁlﬂﬁ -4- y@ 687 81’hy&'rg 59#‘)&&'3%”]9%@&1‘1’6%&“9
d]pyrlmldm -4-yl, 6,7-dihydro-5H-benzo[2,3]azepino[4,5-c]pyridazin-3-yl, (Z)-
dibenzo[b.f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[4,5-c]pyridazin-2-
yl, 6,7-dihydro-5H-benzo[2,3]oxepino[4,5-c]pyridazin-3-yl, spiro[chromeno[4,3-
c]pyridazine-5,1'-cyclopentane]-3-yl, 6,8,9,10-tetrahydro-5 H-spiro[cycloocta[b]pyridine-
25 7,2'-[1,3]dioxolane]-3-yl, 5,6,8,9-tetrahydrospiro[benzo[7]annulene-7,2'-
[1,3]dioxolane]-3-yl, 5,7,8,9-tetrahydrospiro[cyclohepta] b]pyridine-6,2'-
[1,3]dioxolane]-3-yl, 6,7-dihydro-5H-benzo[2,3}thiepino[4,5-c]pyridazin-3-yl, 6,7-
dihydro-5H-benzo[6,7]cyclohepta[1,2-d]pyrimidin-2-yl, 5,6,8,9-
tetrahydrospiro[cyclohepta[b]pyridine-7,2'-[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5H-
30  spiro[cycloocta[b]pyridine-7,2"-[1,3]dioxane]}-3-yl and 6,7-dihydro-5H-
benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl.
"Optionally substituted polycyclic heteroaryl containing more than 14 ring atoms"

is meant to include "polycyclic heteroaryl containing more than 14 ring atoms" radicals, as
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7,2 -[1,3]dioxol ane]-3-yl, 5,6,8,9-tetrahydrospiro[benzo[ 7] annul ene-7, 2' -
[1,3]dioxolane]-3-yl, 5,7,8,9-tetrahydrospiro[cycl oheptal ]pyridine-6,2'-
[1, 3] di oxwbansjosd4yl , 6, 7-di hydro-5 PCT/US2010/021275
-benzo[ 2, 3] t hi epi no[ 4, 5-c] pyridazi n-3-yl, 6,7-

di hydr o- 5H benzo[ 6, 7] cycl ohepta[l| ,2-d]pyrimdin-2-yl, 5,6,8,9-

t et rahydrospiro[ cycl ohepta[ Z>] pyridine-7,2"-[1, 3] di oxol ane]-3-yl, 6,8,9,

10- t et r ahy dyinaisiive Al hilly S %Pﬁ&{?bjll k@l)’s'hhﬁédﬂ'l% Jne%r Tldre §thﬁﬁéﬁ’t§‘ Qélec:lsedyflroﬁnd
6, 7- di hydr o- 5Hbenzo[ 6, 7] cyc ohep?

substi t ut edhpéxtoypy@m%mgef ékmlaaliwnyzmhltmh ﬂl)g{ lmicli’%nlzstliia&paiktnyht L%lekm);t is
e 0 AR oPRINE Y ORI B COM AL A TR e o at ome

radi cal s, ned ove Fe option he or nore
subst i tuent@tl@ﬁdl&f@éﬂ]ttﬁtb@Emaﬂda&ylgdsplm)pald}ommﬁhleﬂgradifyn&] loytionalll klﬁjeyiuxedal kynyl ,

hal o, hal oal k | oal | .. hal h
ot ona v sibat{ GpEeelly Hostinfi S plarkgaliyh S enals gy e P eroao R |
substi tut e%p@BﬁAlf&%ﬂMiﬁtut@cH)E}bMylleMb%ﬁoh&ﬁ&l ?qu@&ﬁh&yﬁe&mcﬂm | syshdlly

substituted cycl oal kyl, optionally substitufed cycloal kyl'al'kyl', optlonally

substit ut eoﬁubvémtécéh%woayqbéﬁlwl ontpmaliﬁarhsgrtuéqsiti@tqmqy@@tﬁll@m epfldepilyl ky nyl ,
t |
ﬁgtgfggycri%gﬁﬁgkéH&ggfgﬁgﬁFg %%tyﬁﬁﬁéﬁaﬂé%%¥%§§gﬁ§|%Fﬁenyﬁmﬁﬂt |onaIIy
substi t ut ed1etae¢aeylakkyb bytiadaky agldsntumdthemn@drylylksnm,s«t}jt]toualb(huhﬁitmeéar yl,
ti b titut 1 2 1 by t ed
hot 'e?QZi ; ?I(” eq Ef 0 ﬂ‘?&dt‘%@p lzt @%&zy? ‘2@5% “R2 1- OR20,

-R2' - OC( O) RZ‘OC(O)B&”H, RKIRE(Q))B(R29)E§2RT 1@(@)@2@ OR‘"IQZRZ @;@ JRPR2' - C(O) N(R
202, -2 NRROLEH 205 20 2050 R0 vher e
£ 1 1 or 2 KRETISEE T R { O SIGHCS hert -6y BEOpier o p

is G 1 or d@v}nereqﬂgo Ré Z)Sﬁr@) th"\g @(ﬁz%vmreﬁa tlis { or é—) %et%)eacm@rlse eaCh R20

is independently selectéd f ron1t§% group consi sting of hydrogen, alkyl,
hal oal kyl , ln‘éﬁpﬁ@mﬂ}’ ngmﬁsﬁrmme@omy@dn@amwf hydptglemraélml yhatablioptiorsdly

cycl oal kyl o

o al iyt = ot e LGB P b R et B SR s SRS
het er ocycl }dpablkaylly subqnmutedla’alkyl sptdatally Hlﬁlﬁdtdmlt}&[@étfyy]yl and oty isabsitdtyd
substituted hetero | al k or two et her w e.conmon
ni trogen tg’ SR aﬁ}é’gr O:QF%naS]gtsHbS&‘t“ﬂtﬁ eéﬁmarﬁfi&‘%o‘fﬂnioﬂﬂg Slussqt‘bt?‘fln an optionally
subst i t ut echeteroddAhIRY06YEHYR? "0  to@dih@ HithaR@bd imSh BRlobtnHosthicth@bereao , and
each R2' is independently a direct bond or a straight or branched aIkerne

or al keny| effacheransy ortiqaplet famyin aptignally supsifged ¥-haterasyelekber agfoptiprallyor mul a
-RbR V\%;e Epsti!uﬁeé‘ﬂ’ elfé’alrﬁn aicgggﬁ Rzlqﬁ iefdnadAPaYE: Bl JRLisSaignftit er oar vl

radi cal efi ned ove,
branched alkylene or alkenylene chain.

"Heteroarylalkyl" refers to a radical of the formula -RyR; where Ry, is an alkylene
chain as defined above and R; is a heteroaryl radical as defined above, and when the
heteroaryl is a nitrogen-containing heteroaryl, the heteroaryl may be attached to the

25  alkylene chain at the nitrogen atom.

"Optionally substituted heteroarylalkyl" refers to a heteroarylalkyl radical, as
defined above, wherein the alkylene chain of the heteroarylalkyl radical is an optionally
substituted alkylene chain, as defined above, and the heteroaryl radical of the
heteroarylalkyl radical is an optionally substituted heteroaryl radical, as defined above.

30 "Heteroarylalkenyl" refers to a radical of the formula -RgR; where Ry is an
alkenylene chain as defined above and R; is a heteroaryl radical as defined above, and
when the heteroaryl is a nitrogen-containing heteroaryl, the heteroaryl may be attached to

the alkenylene chain at the nitrogen atom.
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heteroaryl is a nitrogen-containing heteroaryl, the heteroaryl may be
attached to the al kylene chain at the nitrogen atom "Optionally

subst i t utwo 2nmiosswar yl al kyl " refers to a heteroaryl al kylpcrasealo212as
defined above, wherein the al kyl ene chain of the heteroarylal kyl radical is
an optionally substituted al kyl ene chain, as defined above, and the

het eroaryl radical of the heteroarylalkyl radical is an optionally

substituted het e-@ﬁa%afuyrsaggtﬁakd h émgx%agéﬁ%@&@eé% ahtﬁﬁo%fyg@ﬁéggg{mmf, b

refers to a radic the fornula _ ere Rd is an ene chai n as
defi ned abolefinechaboRe) wheacihgheaalizaylehe clwdh cfithe heteperfylallemhybfadicel isamd when t he

heteroaryl is anit en- cont ai ni het er.oaryl . the heteroaryl .ngy _.he

att ached « SiRE N RRE ERENAR i, FRHRT pus T gt Ghrafiry or 1
substi t ut edqeltwbaeylaﬂgeyﬁaadihmydl él'? d’}iﬁilf)ﬁdlféf sﬁlﬁstﬂuth@?ﬁélﬁaﬂwhfaﬂldﬁﬁ wHTﬂnf%E iaB@Jle, as
defined above, wherein the al kenyl ene chain of the heteroaryl al keny
radical Js an op%kﬁﬁ%?ﬂ?wﬁﬁﬂsﬁﬁrﬁFéH”&WR@H&V%ﬁ@“E%&B&?“@@r fif #ikd above,
and the hetgraglt chAdhEafined b8 aREREK QMM HIGRNEAl HAGEHRE abSvelthd
optionally substituted heteroaryl radical, as defined above.

" Het er oar y| whdaythg/heterpartybis g niteoggnrcauiamalg heterodngl, therheigrearyl ResR betattpeheRdo i s an
al kynyl ene I | V. R is a heteroaryl radical as defined
above, andl&%%%%pﬁ%wgg%é%ggféﬁgﬁgngaﬂftrogen-containing het eroaryl, the
het eroaryl may Dé@pabidiglyebktitaed heerabdgiaiiyyheliecfelsao a haterdahéalkyriyi exgiéoal, ak om

"Optiongl | ubst.i t ut ed heterooary] al nyl" refers a heteroaryl al kyn
o ol L ache ot il eV lshe (A psph B Enanilamy G et 2 <Y
het er oar yl alpsyslly suBdit@ad alk$nydéhe@Rhih O ckiMeBaBdsE, dhll iRheRrdar b 08 oEhRi N, as

defined above, and the heteroaryl radical_ of the heteroarylal kynyl radical
i s an opti dwEredylaispayliradiead i anetrdpealyyaubstiagpd hgterogyl rdfcal agidefisg above.
"Hydr oxyal kyl " an., i I - W, e
substituted by oﬁ@gﬁéyﬁgyeﬂﬁgg§%§§£325%%%P§§?ggk?gsggﬁgggﬁmc g%@gg.b%roups
named her eianewaypobehypreyedddalh(-Od)shor t hand notati on indicating the total
nunber Qf carbo 3;0 that are to E f ound Ln t he i@dicg@gﬁ aﬁe l.ca
group. Por exanpler des§THTHES R HIC ??Frea’r‘BﬁPb,e%rSC%iS?i nEd"PEFBRIHAY ng a
total of 7 ihdicdihgtad o nahber®f cabohn S4mE 1€ Yl 0 8k Kyundlikihke istictdd dhemial o
cycl oal kyl al kyl group, as_ definped bel ow, having a total of 4 to_ 12 carbon
atons. The & PalP%ﬁﬁhzg%ﬁles&r(aa%llsﬂﬁgSWei ﬁbalgﬂ&r?%ﬁﬂgﬁw%g?lew brpde Higtel

i ncl ude cardyans 1@Gﬁboﬂ%m@)ﬁn@tc4l@2@€f%§ﬁ<fytaﬂglmH&CHB%StMCH%RyQIH?éfb'hb,ba%d-

"Stabl e cquound" and "stable structure” are neant to indicate a conpound
€

that is fined below, having a total of 4 to 12 carbon atoms. The total number of carbons in the
20  shorthand notation does not include carbons that may exist in substituents of the group
described.

"Stable compound" and "stable structure" are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture,
and formulation into an efficacious therapeutic agent.

25 "Patient" means a mammal who has been diagnosed as having cancer and/or
metastatic cancer, or who is predisposed to having metastatic cancer due to having cancer.

"Mammal" means any vertebrate of the class Mammalia. Humans and domestic
animals, such as cats, dogs, swine, cattle, sheep, goats, horses, rabbits, and the like are a
particular focus. Preferably, for purposes of this invention, the mammal is a primate (e.g.,

30  monkey, baboon, chimpanzee and human), and more preferably, the mammal is a human.

"Optional" or "optionally" means that the subsequently described event or

circumstances may or may not occur, and that the description includes instances where said

event or circumstance occurs and instances in which it does not. For example, "optionally
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sufficiently robust to survive isolation to a useful degree of purity from
a reaction mxture, and fornulation into an efficacious therapeutic agent.
"Pat i ent "worangsaesammal who has been di agnosed as havi mgTase@en2ens/ or
nmetastati c cancer, or who is predisposed to having netastatic cancer due to
havi ng cancer. "Mammal " neans any vertebrate of the class Mammalia. Humans
and donestic animals, such as cats, dogs, swine, cattle, sheep, goats,

horses, rabfibbifuted Bﬂ/l’t R8ans iR t}ﬁrﬁquracﬁé’eﬂ bk Wr May HBE LS subbitE -8 LAPIs thE OF
purposes of this invention, the nmanmal is a primate {e.g., nonkey, baboon,

chi npanzee %ﬁ@rlm@ﬁmudeah@th@b@nﬁ@cbmk@élcyls antharyheadieals haging np erhsfitution.
"Optional * H&weé%?t\b}%%'dréf fidia lér&ﬂ)tlsggﬁ%ﬁg%w%ﬁ tg&ht y %?&‘Eé ea% YRS, OF

ci rcunst ances nay may occ |on udes
i nst ances V\imbst&uezm cuh uhvéml fmrcuomai grouplapnaie aj@oumﬁlyanbktmmed"amde«sfdnh ﬁdm ch it

d t t | | bstituted " t th
adi cal Ty bR IR AL B e, e TR Aot REETEHE baGeRrIBY SOt Habs

bot h subst ifisk@tho@ingé. TIRG] GlSs @@@hb@ﬂ)ﬁh subadiuedb on BRMhR@ @RS hot ut i on.
However, when a first functional roup i s described as "optionally.

subst i t ut edthemsghyes optienaiy substiged; thes sranple if #eR Broupthereimisdetred asgeipap ar e
al so "opti O%gh%;]ﬁml?‘é%ht&é&a%?l" (@lg%rsme;faapﬁ)%d 0 o Jaﬁalrguﬁmga Qf L i s

i nvention, erations a radical to be t1 ona ubstituted are
limted to "tOhh@elllyIhhsstut@iayulﬁsnm&ppmllasu@uw& Itetﬁecmrsl" (f.he sdvend hi rd

aroup. i e i B8t RS PR RS o el SER o pE TG Fichider st
i teration) "apdoralle smﬁtmmemadyc&utkst"i(théemcsltér@tﬁori),hﬁe O}Qcﬂinlamalstltﬁerﬁy&ﬁﬂiht uted
aryl" include " t| onal I% subsi ted het eroaryl™ (the second iteration)
and t he opt‘iYBWQ ]s‘ii‘Bélpf'P eRitogalfy FtHEte optional |y substituted heteroaryl"”

i nclude "opti 0nabh%nﬁb@ﬁkéﬁ#%c%é‘pt@d&@kﬂ%l&w inclldBEwi Ut ﬁnhtraﬁ&%ﬂ vaht1€

optional substituents on the cycl oal can not be optionally su%)ustlfut ed.
" Phar maceutdagr#ir e}cme@é;gﬂldmtesw@nmg@mm diventuprsservidtivhode/colomant aflavon any

adj uvanfs, Ce%gfg@% s QAHP'V%@&% %/%t?é%%%gﬁ%@?&? acggﬁéent,\%atlbﬂﬁn} isotonic

preservative orain | ng agent ,
di spersi ng @gmnmlvanu@pemdlsrfgr agemth,as beamlnpptoxed by ihe dirdtad Statagdtobd a;sd)Dm%nt or

emul sifier ich has been a the United States. Food and Drug
Adni ni st r at T GRPEEARE ??3’ éggﬁpiﬁeefof ﬁ?‘e IHEIBmlaﬂS (PfLﬂﬁ‘le‘?g“b&anBglFrest ic animals.
"Phar maceut i cal I'phaseesptiadllyacseliible i iniats BothAcaGhd barddbiass sagdi tion
salts. "Pharnaceutically acceptable acid addition salt" refers to those

salts which ret aPharﬂﬁ@eLﬁF@lyO@P%fvbl%w%e@dlwh@ét repra ipthesseselty whichretgiRe free
bases, hi Ghe BibReRat ef@cﬁb&gg%ﬁ ipYo a&hle%hﬁfeme%%aée@d@@m A8t vidlogiowhy 6h are

forrred with inorganic acids suc but not Iimt
otherwise undesirable, and which are formed with i inorganic acids such as, but not limited

to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, and organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid,
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid, 4-
25  acetamidobenzoic acid, camphoric acid, camphor-10-sulfonic acid, capric acid, caproic
acid, caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfonic
acid, ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic
acid, fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, gluconic acid,
glucuronic acid, glutamic acid, glutaric acid, 2-oxo-glutaric acid, glycerophosphoric acid,
30  glycolic acid, hippuric acid, isobutyric acid, lactic acid, lactobionic acid, lauric acid, maleic
acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, mucic acid,
naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic acid,

nicotinic acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid, propionic
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to, hydrochloric acid, hydrobromc acid, sulfuric acid, nitric acid,
phosphoric acid and the |Iike, and organic acids such as, but not limted
to, acetiwoaoiohs3fs2-di chl oroacetic acid, adipic acid, acgiuscaoaeids
ascorbic acid, aspartic acid, benzenesul fonic acid, benzoic acid, 4-
acet am dobenzoi ¢ acid, canphoric acid, canphor- 10-sulfonic acid, capric
acid, caproic acid, caprylic acid, carbonic acid, cinnamc acid, citric
acid, cycl amid p&mgd;tamhodeﬂyﬂwuht and,csahcylﬂt acilt hanﬁnosal;czzhdlaad §ebzliU1<£:acﬁ?d;l d,
et hanesul f oni c. acid, 2- gy thangsgl fonic form.c . amg fumaric

acid, gal actieic &oig, fygein 116 8718y, "MFRESH BﬁP]é‘e%eéP gPdConi ¢ acid,

gl ucuroni ¢ @igbroatidtaai @nd@@ylancg&lutaﬁqaltﬁ‘em&l d, 2-oxo-glutaric acid,
gl ycer ophosphori ¢ aci d, » ’2{;0 ic acid, hippuric acid, isobutyric acid,
1cal

lactic acid, |acPoumsss gcceptale basegddigon ﬁﬁﬁ"éﬁ%rSat@rdwse peals ivhieiciein

mal oni ¢ QAci {5@@@% I al ene-
1, 5-di sul fotﬂf(t:) aci Eﬁ%%ﬁ% ene‘l-ﬁll g&s fog(rqll{gcf?ezfgd?glg WBEP)?/ 61%5@0%%%%?&& C
aci d, ni cotmthq:rwiﬁomdc?sn@b]@ d haicisall,ts aye ptepeared Cioth addkmhiof ammomganiraﬁaaé tiam aci d,

Pt € 20, B POR BE5h ao, STRLIO Pyt PeSA S L

tartaric aclidlited 1] 06 y&diing, @ﬁ&s@mﬁ?hﬂ@dﬂﬂ%ﬁﬁbﬂlﬁlﬁmﬁm@ﬁ'Iﬂagﬂeﬁlllfnl e, oaeet i c
aci d, undecyl eni ¢ acid, and_the [i "Phar maceutically accept abl e base
addi tion safopPery Bragagesealimium %aétﬁ @%d thiilikp Prefeared inarganis silts giechs

ef f ect i MeNe§SmaNGmPLRARES IoBSsih, Ldlwh! £ RndSum Wik< SafE erf\Rl ﬁ%%gghe all'y
or otherw se undesirable. These salts are prepared from addition

i nor gani ¢ bzses ioeludm bbtragamtdlnmméo,tsglm bleprinagie saerindarySaidtsrtiderdnvigek, f r om

i nor ganl ¢ b %%gtﬁutle@%y%gincﬁ%n ?urarﬂ?}I occuran %gbsttl&)ute& abn%ngsp g'c anHI(l)ets%%al um
l'ithi anmon cale r%a § ?" nanganese,

al um num saHaBne 1@md<chimgelredm sd%haf; emrre)dlal, moprgﬁyiamlrﬁaﬂritrr&thﬂa&mhae amoni um

sodi um potassium ca m. and magnesi u Salts derived from organic
bases | nol UBUTY Hnea s GRS, BB g e dF B P g BT ondar y. - ang
tertiary anm-gesth3aRinbdthiHofd-AshpEmildodtaksli MmeydleHeliaming, BeuSdrbifte,
substituted am nes, cyclic am nes and basic ion exchange resi ns, such as

anmoni a, | slawd@}ﬁyP%fﬁnr?epmp@m%élfmsab%rmnﬁechoamebﬁtwnaannéthammeebquﬂhmene
tripropyl ar@t encfllaGifle ﬁ’éaﬁﬁh Bheobrofife LibABLA0SE hanol

2-di et hyl am oet hano | cyc exy y5| ne, arginine, histidine,
caf f ei ne, ptmmeahamne tp;adna;bamﬁna@pe thﬂndn@, Nkﬂeh}d@ipmdlmrepeltyhamemwnsmdzm hi ne,

et hyl enedi n osa ucam ne, . t heo

11 ot hanol aend = EHE PRAH e Bl Vet BORRP s, s Blapfing sipanolamine,
N-et hylJoi perindibyeamingldigoionexylasihfishalint dnieafféike. Particularly preferred
organi c bases are, isopropyl am ne,  di et yl am pe, et hanol am ne,

trimethyl ami ne, ‘i RAFEPIPRR f‘é‘?ﬁl%“mc‘?h $1h 8 yfogmplatien piacompound of formula

(I) or a formulation of a chemotherapeutic agent described herein and a medium generally

accepted in the art for the delivery of the biologically active compound to mammals, for
example, humans. Such a medium includes all pharmaceutically acceptable carriers,
25  diluents or excipients therefor.
"Therapeutically effective amount” refers to that amount of the therapeutic agent
sufficient to destroy, modify, control or remove mestastatic cancer tissue. A
therapeutically effective amount may refer to the amount of therapeutic agents sufficient to
delay or minimize the spread of metastatic cancer. A therapeutically effective amount may
30  also refer to the amount of the therapeutic agent that provides a therapeutic benefit in the
treatment or management of metastatic cancer. Further, a therapeutically effective amount
with respect to an Axl inhibitor of the combination therapies of the invention means that

amount of an Ax] inhibitor in combination with one or more chemotherapeutic agents that
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A "pharmaceutical conposition” refers to a fornulation of a conmpound of
formula (1) or a fornulation of a chenotherapeutic agent described herein
and a nedvormgenssseal | y accepted in the art for the del i wyerysedionbe7s

bi ol ogically active conmpound to mammal s, for exanple, humans. Such a nedi um
i ncludes all pharmaceutically acceptable carriers, diluents or excipients
therefor. "Therapeutically effective anobunt” refers to that anount of the

therapeut i ;3688 a Mithbdutic 8Bheflt ¢ BEHeh@¥nt Miﬂca%em&ﬁ BF hQlas@fic EEQYV e
nmestastati c cancer tissue. A therapeutically effective anount may refer to

the amount ia¢ludingthegenelipratiogehtysnpserns issp@nied withdedtasiatiocantieni Wiedén t he spr ead
of metast atdo ?Cc?igﬁ With aﬁ‘ ahl%ﬁﬁﬂﬁ%}{%@ ﬂ{h?%%o? hfe(?&%n:jc\ﬁ% eﬁ%@ss gla é’@(%n% a{ efer to

t he anmount © he therapeuti c agen ErOVI €S a therapeutic benefit in
t he treat maniprors oenabtrepy, reduceed asbalkivaweand effectd;ur édhances she therapeutic

t herapeutically effective ampunt with respect to an. Axl inhj.bitor of the
Conbi nat o EFEY ShPES AR e o0 R AP AT Gf RS e

i nhi bi tor iddnmaHbbntHelpits W tH ipN@tief. nore chenot her apeutic agents

t hat provides a therapeutic benefit in the treatnment or managenent of

metastatic canceProphrlestisalln gifeqioe amepnto refers dmthat araquipeloths PeepBiagtistagantwi t h
metastati c GANEEH o MGGl a[%g%ﬁg%l hg{ﬁeé%ttd@c @dﬁc@rmuﬂgPﬂl%cﬁigal éffe'cﬁpé bi t o,

t he term can enconpass an unt I Nproves ove rapy, reduces or
avoi ds unwaamomdt mby sferso theramenhaofqesphyteeti¢ hgemapefitient te pfeves oyetatatior

synergizes with.the one.or nore chepotherapeutic. agents utilized. in the
conbi na ioncaP‘f?éFIhap)PaélgannciL}ﬁiérlg’ ﬁ\}té]r?? F%’ht?ﬂol? B%VF%&B& |G PIEHIERSPY P amount
refers to tdaader anpretioudy ekfisedtoaftylogeis. CA pA@RhYlagiehlly eff@ive bRousidyt i n the
prevention of netastatic cancer. A prophylactically effective amunt m

refer to t HECdRSUIR S rIBIYOhIcaERIY agherient it WV PeDiple BEnevE {ruide atic
cancer in g pahli&ss méthGitdaRGr. Pitherf prl)f)}g)léc%gaﬂy%ffe%@%&ﬁwwﬁﬂrre%pé’@?O are

predi sposed to cancer or previously exposed to carcinogens.

prophyl act ite alithyesppétde an dal mhibitar O%Jaycqnlsioatioesftbfrrapi@s aflikee mmeniion nagang thet
prophyl acti that _pr.oyvi I [ fit dn the.nrevention
o "ot et at iR eg DRRRE i S BIARA A6k e fSBBEbk Je el Wi
respect t o paotilesragepghytactio barefifial the plevénitioarof efetdstadc canebd. Naded dncdnhedtapi es of
t he inventian neans that n%, of .an Axl inhibitor in conbination with

ot her chenmdtHEF R Bfaaé’ggﬂgéi“ iqfathe [P\ 2R SECOMRIFLHAMAE hat RSt i n t he
prevent i on @trallphahiRkisGr eAMEEEs thdSREhy1 Rt RMNRET bOSt MWhdrBizadwRllBabierof an
Axl inhibitor, the termcan enconpass an anount that inproves overall

pr ophyl axi PTehylsRaMcBeapsdic 3edbhy| actic ef fi cacy of or synergizes with
anot heryopr ophyl agtjsgq H)Jreihptﬁé ?e?ﬁyt'lingnaﬁg"? mfnanaging" and "management" refer to the
beneficial effects that a patient derives from a combination therapy of the invention, which
does not result in a cure of the metastatic cancer. In certain embodiments, a combination
therapy of the invention "manages" metastatic cancer so as to prevent the progression or
worsening of the metastatic cancer.
25 As used herein, the terms "prevent”, preventing” and "prevention" refer to the
prevention of the spread or onset of metastatic cancer in a patient.

As used herein, the terms "treat", "treating” and "treatment" refer to the eradication,
removal, modification or control of metastatic cancer that results from the combination
therapy of the invention. In certain embodiments, such terms refer to the minimizing or

30  delay of the spread of metastatic cancer.
The compounds of formula (I), or their pharmaceutically acceptable salts, may

contain one or more asymmetric centers and may thus give rise to enantiomers,

diastereomers, and other stereoisomeric forms that may be defined, in terms of absolute
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As used herein, the terns "manage", "managi ng" and "managenent"” refer to
the beneficial effects that a patient derives froma conbination therapy of
t he i nverwban10/08Bi66h does not result in a cure of the nmeraatsadivmrancer. In
certain enbodi nents, a conbination therapy of the invention "mnages"
nmetastati c cancer so as to prevent the progressi on or worsening of the
nmetastatic cancer. As used herein, the terns "prevent", preventing" and

" prevent i oot ghenishg, SNR)REYLBE 'aQO))Ofor e 2 h SRR, IS plesth iERATI AT ©

cancer in a patie Her éi reating” and
"t reat ment "measf é)rmclodft :HbSL@h avdmldt lsomersr @nm}bas thetoricéric and optically powt rol of
nmet astati c f(l(:)anc of .th

res S fro t he t] hera
i nvention. Ph cert técﬁﬁy &t VeEﬂ:ns ucrhd(gg n%rtLﬁ IS(anl ﬁﬁaﬁpﬁf’%epﬁrﬁdor
del ay of thﬁu%pihﬁaldsyﬁfhoﬁ@dirafhiraltﬂe@geﬁan@ﬁ’ésolﬂ'ddelsﬁl@mpﬁwadSndeecﬁmqml guchhy, or
t heir phar ti.cally accepta Its ontai n one or asymetric
centers ancnﬁ?cﬂaé uflﬁ%écéirséowg’el{y %ﬁ?rp?ﬁi’éfl% esgilbpgheredpermtain OEﬁHICOt her
st er eoi soNMe{JublelHRhMPorl AL c@iﬁé’rs Qﬁggﬁﬁétméjsym'nﬁ r%yeeiﬂﬁfﬁm%fss spemﬁed otherwise, it is
absol ut est ereochem stry, R) - (S)-"or, as (D)- or (L)- for am no

aci ds. The lp%é@@ﬁhatlthﬁ/@mm@n SIlSlClﬁé%lbﬂth i chead@trwll‘#onsﬂ!i% hLifewistslle i soners,
as well as t&@g{(glg %%%%S?ggqnggaégq?lbg YocRideg fornms. Optically active (+) and
I's

(-), (R- oners may be prepared using chiral
synt hons or chi ral stereragmnetrﬁreferstdaawhpmddu&dmgp obthe earhé ainmk bowsdel by qhres,

such as HPLC usin hi.r al.. o umm co oun S descrl bed herein
cont ai n'%l eqflfnﬁ%f?n‘%otl%ﬁ%w% regt thBeteFfﬁ\?le’&sé‘?ﬂa ?tE“C Sy WIS Plasymet ry, and
unl ess spegGhfctdenghbier Wh@pnesdnft lﬂvanﬁd“mt@ﬁéﬁ@m&%rlbﬁsest&@d{mmgl&ld MRkuee both
E and Z georretrlc i soners. Likewise, all tautonmeric forns are al so i ntended

to be i ncl Jheeof andinglydes senaptierpers’, ythishgefers tg oo ApsaitamaRddospmelectiAvars ame
at ons bond%\/ﬁ}b {]&goéﬁﬂi@ Hﬂldﬁna?l%ofr}ﬂ%' F&hgl fferent three-di nensional
re not

structures I nt er changeabl e. The present invention
cont enpl at es varA Gagowee refsisso pwraomshiit fiiont ereexorh hés sotecalado hmmthaydtwsn

"enantiqQners”, which e to t st er eoi,s se ol ecul es a
nomanpeTcE e A HEIC e bRt B Rh R B Ao B E B bt BS | |
proton shift frdﬂmmpeolaé@mxefsteaeomhem’eﬁﬂﬂiﬁg f&mhhﬁléreatr@am(m‘abbbmﬁgim

nol ecul e. i nyention. i ncl.udes tautomer any.sai d conmpounds.
" At T Opi sonéogd43 \g{ﬁ‘ge cPEGT Lorritionighigh F?‘Wéﬁﬁ? Bivh %Hélé‘ggtf‘%‘toit %n about

si ngl e bondgniagee (ER], Dar.f Welen,!9 H. @iea&dc@anasﬁybfa}fga%%%owdsawl py gor the
i sol ati on of the conforners (Eliel, E L W' en ereochemi stry of

Or gani ¢ Cormpasildeyy Yok, ¢994g Chapter 14). Atropisomerism is significant because it introduces

20  an element of chirality in the absence of stereogenic atoms. The invention is meant to
encompass atropisomers, for example in cases of limited rotation around the single bonds
emanating from the core triazole structure, atropisomers are also possible and are also
specifically included in the compounds of the invention.

The chemical naming protocol and structure diagrams used herein are a modified

25  form of the .U.P.A.C. nomenclature system wherein the compounds of formula (I) are
named herein as derivatives of the central core structure, i.e., the triazole structure. For
complex chemical names employed herein, a substituent group is named before the group
to which it attaches. For example, cyclopropylethyl comprises an ethyl backbone with
cyclopropyl substituent. In chemical structure diagrams, all bonds are identified, except for

30  some carbon atoms, which are assumed to be bonded to sufficient hydrogen atoms to
complete the valency.

For purposes of this invention, the depiction of the bond attaching the R? substituent

to the parent triazole moiety in formula (I), as shown below:
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Sons: New York, 1994; Chapter 14). Atropisonerismis significant because it
i ntroduces an elenent of chirality in the absence of stereogenic atons. The
i nvent i orwvO1BBBL6St 0 enconpass atropi somers, for exanplPeTius2ciaser7df
limted rotation around the single bonds emanating fromthe core triazole
structure, atropisoners are al so possible and are also specifically
i ncluded in the conpounds of the invention. The chem cal nam ng protocol
and structure diagrans used herein argsa nodi fied formof the I.U P. A C
nonmencl ature system wherein the conpounds of formula (1) are naned herein
as derivatives of the central core d¥fuU€ture, i.e., the triazole structure.
For conpl ex chem cal nanes enﬁ$ded in, ®5substituent group is naned
before the group to which it attldche N o Nékanplqn cycl opropyl et hyl
conprises an ethyl backbone witfly; cycl opropy, substituent. In chem cal
structure diagrans, all bonds are identifiéﬁg except for sonme carbon atons,
whi ch are assuned to be bonded to sufficient hydrogen atons to conplete the
val ency. For iigended semclofle oy she tmoergipisomers keowdelplew) ien comptirels o6 framula
attaching tﬁ@ ng%ybstituent to the parent triazole noiety in formula (1),
as shown be é i'ntended to include only the two regioi somers shown
below, i.e., conmpounds of for A (la) and (Ib): The nunbering system of
the ring atons in conpounds of Sfornula (la) is sfown bel ow For exanple, a
conpound of fornula:éaa) wWNerldin R1, R4 and R> areNeadh hydrogen, R2 is

y 5

4- (2- (pyrrolidin-1-yfet hgky) phenylR%and, g3 i B W R
6, 7-di hydr o- 5H benzo[ 6N7] ¢ hept'a[ |, 2- c]pyridbazmp-3-yixy'i. e. , a
conpound of the following fornmulas,is named heyiein as \

I-(6,7-dihydro-SFLbenzo[G,%hﬁycld%%pta[l,2-c]pyrida%i _3-§y - 7v5- (4-
(2-(pyrrolidin-I-yl)ethoxy)phenyl)-I HI,2,4-triazol'e-3, 5-di am ne. The
i ng

nunbering systemof the ring atons i.n conpounds of faornula élb) IS
shownbel’ow: ~ Conpd¥§Rd@beting gEte of thy Bye dpds & samporpds of forgtindpds phown
EVBODI MENT S,y THE | NVENTI ON OF the various aspects of the invention, as
set forth herein, certain enbodinents are preferred. In one enbodi nent of
the methods of preventing, treating or nmapgagi ng cancer in a patient
conprising adm nistering to the patiZent !in need thereof a therapeutically
or prophylactically effective ﬁgnu%tbﬁr n Axl _inhibitor in conbination
with the oAl A R

N 1\\1 (Ia)
4 R4

ny
Rl

For example, a compound of formula (Ta) wherein R', R* and R® are each hydrogen, R? is
4-(2-(pyrrolidin-1-yl)ethoxy)phenyl and R? is 6,7-dihydro-5H-benzo [6,7]cyclohepta[1,2-

10  c]pyridazin-3-yl; i.e., a compound of the following formula:

¢ NT_-0 4 EN
~N
I;I —N
E/QN/ NH,

is named herein as 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N~(4-
(2-(pyrrolidin-1-yl)ethoxy)phenyl)-1H-1,2,4-triazole-3,5-diamine.

The numbering system of the ring atoms in compounds of formula (Ib) is shown
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adm nistration of a therapeutically or prophylactically effective anount of
one or nore chenot herapeutic agents, the Axl inhibitor is a conpound of
formul a (WP,208083%5 forth above in the Sunmary of the | mreentscan/ 022235 an
i sol ated stereoi soner or mxture thereof or as a tautomer or mxture
thereof, or a pharmaceutically acceptable salt or -oxide thereof. O this
enbodi nent, one preferred enbodi nent is wherein the conpound of fornula (I)
is a compoupgd,@f fornmula (la): wherein Rl, R2, R3, R4 and RS are as
described in the Summary of the Invention for conpounds of fornmula (1), as
an i sol ated stereoi soner or nixture6%m€£ of or as a tautoner or m xture
thereof, or a pharmaceutically acce salt or -oxide thereof. Another
enbodi ment is the nmethod where,rin § Cc qPouq% of formula (la) as set
forth above, R and R are each in n ol ycyclic heteroaryl
containing more than 14 ring at8ns optNonal | suybtituted by one or nore
substituents selected fromthe gRoup cdnsi stghg of oxo, thioxo, cyano,
nitro, halo, haloal kyl, alkyl, optionally substituted cycl oal kyl,
optionally ' t |1y substituted aryl
optlonalIysgg‘gﬁ(ﬁ%@t&léd{qﬁra‘%lﬁﬂ?5 SB?#%%QFPﬁﬂgﬁ g?ltuted het er oaryl ,
optlonally substltuted heterocyclyl - R9- OR8, -R9- O R10-OR8,

2 NG N THR0FGHY ON N Y- O R10-C(O OR8, -ROOR 1-C(O N(R6) R7,
- R9- O R10- S(O)pR8 (where pis 0, 1or 2), -R.-ORI0-N(R6)R7, -R -0 R*-CCNR
1 N(R11 #H, -RO- (Qj(t@): vEgus aﬁg:ctsl(oﬁﬁ)eﬁﬁyenxlm-as:@@)fﬂﬂ; her#i8; @ft@n@R®odiments are
- RO- C(C))N(RGB? RIO-N(R6) C(O OR12 , -RO-N(R6)C(OR8, -R9-N(R6)S(OtR8
(where t or m -R9-S(O)tOR8 (wheret is 1 or 2), -R9-S(O PR8 (where p
is 0, 1 or 2) dn@dne BAb&(EhINIRG) BEthod @ peevienting, fre@ing )y madfinddancE4n aR5,
each R6, each R7, each R%@ each R9, each R10, each Rl' and Rl2 are as
descri bed abfU§R OBPTIEHEG HH%“H%tPgFﬁﬁPQﬁG¢ayﬁiﬁﬁﬁﬁﬁﬁ?QEWWﬁﬁiWéﬁt is the
met hod wher gop macfnbﬁlycafé@ﬁ»%&fm Bparﬂwhe}nﬁltﬁar iR ombihat B ith @ove: R, R4
and R5 are each hydr ogen; each and R7 is independently selected fromthe
group cbhsi %imlnlgtr@fonw% @rthﬁymutl%ﬂllwlr prophilaetiselly efifecyitiy hmonlob andgd more
hydr oxyal ky, I | ral kyl,
optional ly %ﬁ %?%% dh%ya% ﬁ%?%ﬁgﬁgf%ﬁc %@ qggér]§¥§§%§%QEHﬁVﬁP@%kyI,
optionally mulhrs$ummar@rcbf Ittetlevemmxanjagslan 1mﬂﬁtedﬂmh(b1§0m€ubsm11ttute€tﬂereof orasa

heterocyclyl | k |o aII substi t ut eterg i onal. |
substit ut ed ?%?@HP@ FO ﬁ@ﬁﬁwmﬁfﬁ %ﬁfta 6ﬂNEB6OXI %Wﬁs)z
- R10- (O OR8 an@ftﬁb%r%%%h@preﬁneﬁ@mb%mﬁaﬂdlsRﬁyeréilﬁgl@fcbﬁf)owdtch t he

comon nitrogen to which
15 formula (I) is a compound of formula (Ta):

R3

A%Rs

Rl
(Ia)

wherein R!, R%, R?, R* and R’ are as described in the Summary of the Invention for
compounds of formula (I), as an isolated stereoisomer or mixture thereof or as a tautomer
or mixture thereof, or a pharmaceutically acceptable salt or N-oxide thereof.

20 Another embodiment is the method where, in the compound of formula (Ia) as set
forth above, R* and R? are each independently a polycyclic heteroaryl containing more than
14 ring atoms optionally substituted by one or more substituents selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted

cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl, optionally
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they are both attached, forman optionally substituted N-heteroaryl or an
optionally substituted N-heterocyclyl; each R8 is independently selected
from t he woaup/mwssssi sti ng of hydrogen, al kyl, hal oal kyl pcoptscanabizys
substituted aryl, optionally substituted aral kyl, optionally substituted
cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
het erocycl yl, optionally substituted heterocyclylalkyl optionally

substi t ut edsdis%a{eeafamyl @ﬁgnaq tsh ﬂﬁ!lt!:&’hétéf@%%r 119§§t%ﬁﬂﬁédyﬂe?ér&§k%930h R

is |ndependently se ect, e group ¢ t|n direct and an
optional Iy RiBR} tRtOR' s~tQRa; tho& -OrRIMERD- lhk%ﬂ eﬁél raDR -€4IORI0 i s an

o ndependdoit sel GRIRART Ao Re-GDBE B pdl Dl Ryt Boen e Ryl
cyano, nitr® an®'%CRSR W@t hir Rérdmd)):rénm%rs(m"’né rm‘?t@@jR%hR? @(O)GRSC he

" ndependent 1 -GOIST S TR AN AER LB B GRE er S (R ASOES (MPsrgaEhs

sel ected frgm UP{@ sg@ OR® GRRsd fsl%nrwzpf R68(70 dR’h(W{e{% Séﬁf@em%pﬁ) and
6, 7] cycl ohep ta g yridazin-3 % hydr
2',3:6,7] c;Fcf ﬂéﬁ(& E Ouhetadyis | @nzZ); ﬁnQRle %,,va@d@" @@erah@&dh&&eﬂdyB‘l’ohept a[

4,5]th 153
6, 7} cylcfagﬁ[e%atg - <i% I[rguﬁjdlfrgn %reyA'SL{iQSﬁZibg%%q/é?%r ar %Bé%{s oé“rt;%rg)[uﬁa %ﬁ)azepl no[ 4, 5-
e] pyri dazi n- 3- yIAm(t]Z@redvnbbém{ 16/t11e[1h¢t14<]>d Whaz epltllib-donﬂpoyhd ofeformulh (ipflasebHbenz o

[6,7] c %1 g %}4 -c] pyridazin-2-yl, 6, 7-dihydro-5H benzo [2,3 ]oxepino
[4, 5- ilopyr OHaZPNes -yl, spiro [chrorreno[4, 3 -c]pyridazine-5

, 1' -cycl opert, @ﬁgﬂld R33&|eac}ﬁq}ar 10 tet rahydr o- 5H spi ro[ cycl ooct af

pyri di ne-7, 2 - ] di_ oxol ane] -

'8, 0-t eteraawd a@gg. Fopdsesndsp %ﬁimmdefr@a the royp consiptinec oy dinepn. syl
9- tetrahygrospif yl&%h &-Jx fkydh ?onQﬂ% bs mi’eh%ﬁxéyuﬁﬁﬁly 3-yl,
? 2 pl [ ?i{ §’/ 3

]
5
5,
6, i hydr o- 5Hbenzo
6
5
6,

y
, 6
7, 8,

7-di

, 7- di hydr o- 5H @ghgm[n@d aqa&yb |opmptla§mbsﬁtutqﬁ] qyykoaldﬂyld ppu@ayy substituted

, 6, 8, 9- etrahydr het dine-7, 2" - .[l1.3]di oxgl ane]-3-yl,
8,9, 10-tet rahy Q]%y%ikg 6?9:6‘ &P %b%ﬁé‘idé]eﬁ%}??yﬁiyiéjpﬁlg%lg’ Sﬁés?@%ﬁfoxane] - 3-vyl
and 6, 7-di hydro }ﬁtdf&l@ﬁ]zyna[ll@d 7dp@yﬁdlkyh;epsttﬁlﬁtéd Retdadiyy, obtonad]y sylstin@aic h

optionally substitute ong or ubgti tuent,s._sel ected from the group
consi sting of oX§ er?ﬁ’iﬁ&&é’ Ry 8" ‘ 'Rhaw(é? Iﬁlaﬂ\ggi)kyﬂ{ “GIRVR " 28t i onal | y

substi t ut ed -RY-C(O)N(R?),, or any R® and R’, together with the common nitrogen to which
they are both attached, form an optionally substituted N-heteroaryl or an optionally
20 substituted N-heterocyclyl;
each R® is independently selected from the group consisting of hydrogen, alkyl, haloalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
25 heteroaryl, and optionally substituted heteroarylalkyi;
each R’ is independently selected from the group consisting of a direct bond and an
optionally substituted straight or branched alkylene chain;
each R'? is an optionally substituted straight or branched alkylene chain; and
each R is independently selected from the group consisting of hydrogen, alkyl, cyano,
30 nitro and -OR®,
Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:

R”and R’ are each independently a polycyclic heteroaryl containing more than 14 ring
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cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
aryl, optionally substituted aral kyl, optionally substituted heteroaryl,
opt i onal lwo=otwissieat ed het erocyclyl, -R9-OR8, -R9- OC( O PR3/US230/0N2RE6) R7,
-R9-C(OR8, -R9-C(OOR8, -RO-C(ON(R6)R7, -RO-N(R6)C(O OR 12 ,
-RO-N(R6) C(O R8 -RO-N(R6) S(OtR8 (wheret is 1 or 2), -RO-S(OtOR8 (where t
is 1lor 2), -RO-S(OPR8 (where pis 0, 1 or 2), and -R9-S(OtN(R6) R7 (where

]E is I1 OEI 2; Aﬂﬁél{i@kl&m%mtgrb@ donsistivet JTeg-wined8igy-t he conpound of
ornul a a) is -

di hydr o- 5H benz;)t[eGZO/{PEWF@h@m[é[2l-6‘]2¥rt,<]aél}ﬂr3 dadi’rdilgydjo-pH- N
5,5 -di h
] éyrl di neI r7ret2 d }fﬁlg]gggg?gﬂ )ic(ﬁ%{ g@d% ?P§/F‘a%% r%@%?qgtgﬂ%dmds I am ne. Anot her

errboﬁi m:l;nt is thtydmhtﬂtdd S\J\thwinepfi d]pyhmlchm#gmm;ﬂddsﬂydrfoe‘ilﬂml a (la) as set
f R2 14
atoms opti onal [PeBeBer R EEEP Y oA Rt SRR R el AR st b ne

group consi sti ng|pfridaxia,3- ylb(zgmben@y[@mn ATthiaz&pin-DBk D 6, M@heableyl, al kyl,
optionally substituted cy onal | g7subst| tut ed cgcl oal Kyl aI kyl ,
A

optional |y substheigrl éﬂ]cé(Fl)Qhept%{St5r‘aﬁféﬂqa9ms%bls tdixsiio-afiherinl: 3&5{3‘??’6%[4&3 y
b d het t

-SIIEI@StC; }:{uf 8 CRS Q&@%ié%&liloﬁg !ls:g?f&gdhkéfmérwf)@@' gﬁﬁgzntfbeg ?’r%%@%ﬂﬂme] 3t

-R9- O-R10-C( O N(d;&y,ﬁa@ tetrmd@iii@pls([cy)cmta(bdpmcbnqw 2s[13] dlgzxcdaneitﬁ-yl

o & O R e s TR B B ke 2R R F%g-ﬁﬁ(ﬁ@ R,

-R9-N(R6) C(O R8 tet-ral@dfdéﬁfb[&(@hem[é(]mﬁh& 6,2'H[d,31dioxol@)e]-3-yR%, BByt ORE/{ wher e

(where £ 191 orveayol mihranel L epbateiniyt ad grie Xbrerel Ny cmena-and
het eroaryl, \Aheroq{)}rhﬁldﬁf LYy, @!UEIS,9F&raﬁ?&@iﬁ%{é&bloﬁéﬁa[@ﬁ%ﬁdin@@eﬁﬁndent Iy

optional Iy substituted one or more substitutents selected fromthe group

consi sting of al Nﬂdlomlqé@wﬂl taf R)lﬂﬁtl‘ahﬁ%ﬂocsH'PIHIO&%CWPM[M@XYW@%%;/I

hal oal k 5ny| OX 810, 7,01 b0 210 Eﬁz% 15’1%?% 1.5 yiedaaryl
optiona I y substl’tﬁj %ﬁglf a?Ky : ’opthkjona? y su S L "al ﬁggﬁyﬁ{ Iy
optionally substelatluolﬁd)nalﬁsambytﬁtyte;i b@pne onlabteysubslibmltstsateetdd trpol tbakiopb,
optionally subst|tuted cl | al k i nal sybsti f.ut ed .
ycl oat kyl ai keny PP RGP GotisSrY bbb RBalaty PR RS st s
substituted het esyoloyiahl bpticnally @ubahduyedwblsalkylum@rj opesrI eyttidkedl deyll
optionally substituted heter ocycﬁ(gl al ken Et ionally substituted
het er ocycl yl al ky®iiPIalystboitard fralkyb opiieng lléa‘ﬂﬁ EUéerddWWarylomqoaﬁl&f ly
substityf ed het egpanyt@hdidbe c@ﬁtJR@rmﬁ ngs(t;@ )LRﬁJtlede 153 q@f&égshkenyl
optional Iy substituted hetey oarly\l al ynﬁ 5 6 R 12 ,
- R13- O Rl 4- N( R12RZC(O)OR®, -R*-C(O)N(R")R NER )C(O)OR R*-N(R )C(O)R
R°-N(R%S(O)R® (where tis 1 or 2), -R*-S(0)OR® (where t is 1 or 2), -R*-S(0),R®
(where pis 0, 1 or 2), and -R*-S(O)N(R®R’ (where t is 1 or 2).
Another embodiment is the method wherein the compound of formula (Ia) is 1-(6,7-
25  dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-yl)-N°-(5',5"-dimethyl-6,8,9,10-
tetrahydro-5 H-spiro[cycloocta[b]pyridine-7,2'-[1,3]dioxane]-3-yl1)-1H-1,2,4-triazole-3,5-
diamine.
Another embodiment is the method where, in the compound of formula (Ia) as set
forth above, R? is a polycyclic heteroaryl containing more than 14 ring atoms optionally
30  substituted by one or more substituents selected from the group consisting of oxo, thioxo,
cyano, nitro, halo, haloalkyl, alkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl, optionally
substituted heteroaryl, optionally substituted heterocyclyl, -R’-OR?, -R’-O-R'°-OR?,
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-R13-N(R12) - R14-N(R12 )2, -R13-N(R12)2, -R13-C(OR 2, -R13-C(OOR 12 ,
-R13-C(ONR 12 )2, -R3-C(ONR 12)-R14-N(RI 2) R13 ,

- R13- C{ OWORDA)Y08BR4- OR12 , -R13-N(RI 2)C(O OR 12 , -R13- RCRIRPGOOIRIR ,
-R13-N(R12) S(OtR12 (where t is 1 or 2), -R13-S(OtOR12 (where t is 1 or
2), -R13-S(O pR12 (where pis 0, 1 or 2), and -R13-S(OtN(R12)2 (where t is
1 or 2); and R, R4, R5, each R6, each R7 each R8, each RO, each R10 , each
RL 1, each RE2).R'®act’RiS, RO edbuNR R @-FiS CHBIRY, he"cbati@lwomwwnpounds

f formul Anot t is the 1 d of
A RSO wabod: O R D R R 0 o B i B SN e e

and R7 is i %@(’ﬁﬁ | the Df hydr ogen,
al kyl, al ke%l aI E{F::’] IY) ﬁﬁi tha (F@Eg d?ogag qpr@(itol%%mal y substituted
aryl, opti o1Ra+N()R )ﬁﬁ@i@R u{Ped‘I(BrEI(@'R lpr(be%(Dl)@ é\Mltﬁs@tltSdtoed) cycl oal kyl ,

opti onal & C al b opt.i onal I st
hgterocygc%/y?%g%zb %D(%){ng‘igl?eﬁ{s:ugs({rlé{u? g&?@% ‘Pohc?y l)?I a Q§/?> &tﬁl ﬁg t}\I)(/R R’
subst i t ut edvhetearioaoy?d); Réﬁstsegmaﬂ EMHSM?:(gfdupldblﬁﬂstﬂélgbél&@aﬁr)d }&Itd(fydryl whd@- OR8, 6
-R10-CN, -R]10- ,, = R10- N 2, -R10- OR8 and -R10 N(R8) 2, or any
and R7, q‘é? ﬂrglf?z ang p %‘ftﬁ%’gg’iﬁ%ﬁ?ﬁc%ngi’%’ﬁg Uy opiipratly Sfﬂw@ycl(t%@%v YR € ached,
form an optguoagtﬁhdems s41B&Ed fréth ek o rtag;; SdrRRfYd ofoarlkﬁrhll%%l gr&zhﬁy%@%lota uked

e

-heterocyclyl; each R8 is independently sel ect ed fromthe group consi'sting
of hydr ogerhal%lllwyl hﬁaatlbmylk,wxo bjsecp oryan. yritey pptidnally éldvsawydd arygpentonally y

substityfe @gtﬁ{l lf’ AR Eﬁp&n&%ﬁs‘dﬁﬁ% %/rh'ﬁ(? lc&b%br?ﬁ%ks (R brgl{i@{v%'l}/

substituted cyc I'ona substrtu Terocye
optionally mmbaallﬁmbﬁduthébﬁﬂmuﬂy}dlqpltlahakllylspbsmntecbmllda%y&lhlbﬂiommhﬂw

het I d [ | ti.tu h ar ach
T AR e b B A I A T
optional |y sufgtied Héedcpdlyliab@idhaldy swgtaa@h@etemcgm%d@m@l ® ﬂ&lly@@é%ﬁtlﬁﬂeﬁ is an

optional Iy substituted straight or branched al ene chai each R1' is

i ndependenthajerewrcktalayh PB‘H‘?ftaHié s¢hsB e ddistese ey e ﬁyfenrﬁééﬁubsww cyano,
nitro aﬂid }%oarﬂag}t)}ldﬁ%ﬁy hﬁ)sﬁtﬂg:@@l%ﬂ%%wlél)(yls%tﬁ)‘ﬁ%l%dst'ét@tmeH lI'l‘c%tefiﬂ‘apﬁz'ﬁkenyl

consi sting of hydfogen, Kyl , al keny { |20nq3 y su bst I"t’'ut ed
cycl oal kyl Ompnalb'rﬁabﬁyuts@b@@mwlaéld’nweROfﬁ’H’(y,I BI @C(Obﬁh&lapl-& “N(BDit ut ed

g:)%/: onglolt ;Ogﬁibg{R ?iﬁﬁ %‘r ocyl\?dR Y }l}y (bcohgta1I Lf){ﬁza @ﬁs%%g @gﬁiﬂﬁ}m a
"RB-C(O)N(R?)- RM N(RIZ)RB R13 C(O)N(Rlz) R'“.0OR", -RB—N(RIZ)C(O)ORH
RE-NRPCO)RY, -RE-NRS(O)R' (where tis 1 or 2), -R"*-S(0);OR"? (where t is 1

20 or2),-R"”-8(0),R" (where p is 0, 1 or 2), and -R"-S(O)N(R'?), (where t is 1 or 2); and
R, R4, R®, each R6, each R, each Rg, each R9, each RIO, each R! 1, each Rlz, each R"® and
each R' are as described above for compounds of formula (Ia).

Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:

25 R! R*and R’ are each hydrogen;
each R® and R is independently selected from the group consisting of hydrogen, alkyl,

alkenyl, alkynyl, haloalkyl, hydroxyalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted heterocyclyl, optionally substituted

30 heterocyclylalkyl, optionally substituted heteroaryl, optionally substituted

heteroarylalkyl, -R'°-OR?, -R'’-CN, -R'*-NO,, -R'°-N(R®),, -R'°-C(0)OR® and
R'-C(O)N(R®),, or any R® and R/, together with the common nitrogen to which

they are both attached, form an optionally substituted N-heteroaryl or an optionally
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het eroaryl and optionally substituted heteroarylal kyl, or two Rl2s,
together with the conmon nitrogen to which they are both attached, form an
opt i onal Iwo=otwissie8t ed Nhet erocyclyl or an optional ly sweostistab®el27s
N-heteroaryl; each R13 is independently selected fromthe group consisting
of a direct bond and an optionally substituted straight or branched

al kyl ene chain; and each R14 is an optionally substituted strai ght or
branched al kyl ergabgtiﬂ@igdw}ﬁ{w@dyelryyenbodi ment is the nmethod where, in the

conpound of for la (la) as set forth above: Rl, R4 and R5 are each
hydr ogen; a?» lbéﬂps aily éel%qdeﬁr%aﬂw gregheoasisiirao iy Ao semakyl.daloabkyl at ons
sel ect ed ffomt tGhDYRuGLRRESLY 1 Gp@dnall bt Ikyl Ily substituted
6, 7- di hydro-5H Db nlzo u %{Z gﬁna 78 Sltut aazr{i1 ny3o}§/ 0,na6y,s7u- stitute

di hydr o- 5H pyri ct(v{:lzalkylsbpt8>n7il_|1y3M@ﬂu@dtcaflbalkylekpymellmsmsitu,ted

S g e, o HeBrathE S GAARL Mttudd GRS Batid dr Bl RuBltada Y

6, 7- g| Bydro 5H herzefy, aaidaqoapnelm[sab@rmted l;k}tgrbﬁ@z?ﬂl{ylgl_%l ’

Z) - di n-1 1- i ro enzol

62 c'ycf?,ﬁi%% b sidephudin o salortol Gm the S0t Sap GRS ATBEJloAda Mt nol 4. 5-
c] pyri dazi n- 3- yloptisilly QLR ERAR ghi 3¢ ChRdHcd 987 1A cixidk;- Cycl opent ane] - 3-yl ,

6, 8, 9,
10- t et r ahy chagh B is g erjongldy %)tbé‘ﬂta{ed]sbvghfdirrb@mh@l alkyler®]cikiox ol ane] - 3-yl , 5 6, 8

o ST pR e ek A Uy, ol
6b7 di hydr o- 5Hbenizoind?:@RY hi epi no[4 5 c] pyrl da2| n-3-yl, 6,7-di hydro 5
561801 et ars BrRaEyy bRt oty B b hensisize of pycragem dlkeh depla. yi

6,8,9, 10-tetrahyibalyh Hpﬁcﬁia[lf’ E@déﬁ{mcdyaioﬁﬂ(pu Zia)t‘iiiﬂ&ﬂy Subdtitutddl nglbglkﬁléﬁk@iﬂ] 3-yl
and 6, 7-di hydro- 5H benzo cycl ohept a[ | pyridin-2-yl, eac
optional |y substiPtenadly Sb‘?ﬁ“&ﬁ‘*é‘ @yl ﬁﬁ?‘@agm%’(ﬂ“ﬂlﬁér@ﬁﬂk}éeﬂé’@ﬂ@lw fupgiitiehe group

t f t |1
consi stjsng o O)fxg‘eer&cpklg)lxg tl(ﬁl\éﬂ?Qubsﬂguttjf{)dg%elte?ﬁétyglglé@l,chgaltlls%ll y sﬂkﬁ?ﬁhted opti ona

substituted cycl oal , optional optionally
substituted ar yIheteaplryl@n‘éb]btyonslllbsuhsnmteédlew@lr)klylkyl olp11w0dha Itq,geélﬁbwtth thet ed

L s T T
- R9- N( R6) C( O) R8 heteR&yNQR&)aS(o@mMy(s\AMJu&ed Nl}ﬁteioawl 2) -R9-S(O) t OR8 (wher e

i - R9- i S(O t N(R6) R7
E WIth é ? ' i ?aﬁh %ﬁ%&geﬁﬁgnﬂ(yvggl%&gd ?rolmsthg ,’groilip %(r)ns1 ting op a direct borgd gnd agl )

20 optionally substituted straight or branched alkylene chain; and

<

each R" is an optionally substituted straight or branched alkylene chain.

Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:
R', R* and R® are each hydrogen;

25  R?is apolycyclic heteroaryl containing more than 14 ring atoms selected from the group
consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl, 6,7-
dihydro-5H-pyrido[2',3":6,7]cyclohepta[1,2-c]pyridazin-3-yl, 6,7,8,9-tetrahydro-
5H-cyclohepta[4,5]thieno[2,3-d]pyrimidin-4-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[l,2-d]pyrimidin-4-yl, 6,7-dihydro-5H-benzo[2,3]azepino[4,5-

30 c]pyridazin-3-yl, (Z)-dibenzo[b,f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[4,5-c]pyridazin-2-yl, 6,7-dihydro-5H-benzo[2,3]oxepino[4,5-
c]pyridazin-3-yl, spiro[chromeno[4,3-c]pyridazine-5,1'-cyclopentane]-3-yl,
6,8,9,10-tetrahydro-5 H-spiro[cycloocta[ b]pyridine-7,2'-[ 1,3]dioxolane]-3-yl,
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each R6 and R7 is independently selected fromthe group consisting of

hydr ogen, al kyl, al kenyl, al kynyl, hal oal kyl, hydroxyal kyl, optionally
subst i t utwa 2aroyis346opt i onal |y substituted aral kyl, opti omairius2eostars ut ed
cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
het erocycl yl, optionally substituted heterocyclylal kyl, optionally
substituted heteroaryl, optionally substituted heteroaryl al kyl, -R10-ORS,

and R7, " toget her st Dh R e e RO B SR ot acnia,

and R7, together wth th n nitrogen to th attached,
f orm an opt i onaltetyahydtespird| etcdeheptetiiptratineas,y'H | Gldiaxolapl-Band, T-ihydlesi#t ut ed

N- het erocycl yl ; .eac S in ndent |y, sel ed. fr t he oup,consi.sting
of hydrogen, al kbfflgoq%’g?tolgPII??/ﬁ?ﬁ‘ngW(g%ﬁ ?'gl’ﬁgﬁg%‘EY‘{IE’J?Z‘{}%?F%6?}’]‘B’§P®8W3@»§
substituted ar aIdﬂWrimiﬂht—iZ@nal6l,8{9wﬂaﬁ;;zc}rbsﬁreg:yemmmqgkﬁhdinemz"olna: |y
substituted cycl oa | al kyl, optiona ubstitute eterocyclyl,
optionally substﬁtﬁf_ﬁéﬂ%@ﬁﬂééﬁ%?&P‘éqti@éﬁméﬁ'?%Wéqﬂckpoétéﬂ’émrtdéﬁeeﬁ?'
heteroaryl, and [(PB!]di@ihﬁlsj-y-yﬁéﬂasé,7-Hfh§§i@-m58{z‘8f’6',7’]kﬁél&%&)ia[E@%{Tbyﬁ%id-?—yl

i ndependent |y selected fromthe group consisting of a direct bondand an
optional | y substoeluemsipnaliy subgiituted by brapichen substijieatssclsbiad fromethe BroRp0 i s an

ti | bst | i h I in; '
"Pdependent |y sePRraf of i ko ot AR BaloUN L RS E Bplon A0Sl fifed °
al kenyl , hal oal kytlpalbpt bptitaklly substistedtcytledk dylkly b aptoally eyisti turel dril,

bstityted | oal kyl al kyl tionally spybstitut aryl, optionall
cubsti thhed ar e Surel e Ggb ploralednsttbideftdan. SBiontBnal 1y
substituted het euegygbyhabsylclyl QRCIGRFAIR®YOSUhSES, tRA QR et egogroyrE and

optionally substituted teroaryl al k or two R tpget her wiith the
common ni trogen 'R%%}%@tﬁ?;@@%@{%zhR%tN(%%ﬁ@éDp@érﬁqg IﬁRgﬁﬁ@)&ﬁal ly
substitut ed TVhehe, Ips | Oalnlo B . ~heter pal ' peach
R13 is independeﬁt Wﬁ?g%ﬁ ce(g’h?ﬂra(g%oli I(e)zj’grﬁ 03uS éggﬁs&ﬁrﬁglso@g az(iler §Kdg)p%ond
and an opti onal I(yheelpss Pt luered), adr-BI-§E0) MR dmbkred isal éy2)ene chain; and each

LA 12 B0, SR AR YRS ELLT O R NSRS AP ARR LT o
set forth above:alkeRyl slkgnydayaiisl,ihgdiveyak dasptionsipniudbituted afdr@tivhary 14 ring
A ovel ohent af 1~ b Fer IRl Bty Sipituea oyelSalty Optionally subsidted
di hydr o- 5H-pyri d9idalkAaik§l, poralip heRtidtdd Rreed ¥, dpgdaa3 sistituted
°. 7.8 9-tetr ahy%ret%;ocyclylalkyl, optionally substituted heteroaryl, optionally substituted
20 heteroarylalkyl, -R'%-OR?, -R'-CN, -R!°-NO,, -R'"-N(R*),, -R'"*-C(0)OR® and
R'-C(O)N(R®),, or any R® and R, together with the common nitrogen to which
they are both attached, form an optionally substituted N-heteroaryl or an optionally
substituted N-heterocyclyl;
each R® is independently selected from the group consisting of hydrogen, alkyl, haloalkyl,
25 optionally substituted aryl, optionally substituted aralkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heteroaryl, and optionally substituted heteroarylalkyl;
each R’ is independently selected from the group consisting of a direct bondand an
30 optionally substituted straight or branched alkylene chain;
each R'? is an optionally substituted straight or branched alkylene chain;

each R2 is independenily selected from the group consisting of hydrogen, alkyl, alkenyl,
haloalkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
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5H cycl oheptal[ 4, 5]thieno[2,3-tf] pyrimdin-4-yl, 6,7-dihydro-5Hbenzo|

6, 7] cycl ohepta[l, 2-</]pyri mdin-4-yl, 6,7-di hydro-5H benzo[ 2, 3] azepi no[ 4, 5-
c] pyri dazwo-28toyis3466Z) - di benzo[ & ][I, 4]t hi azepi n-1 1-yl, PCT/US2010/021275

6, 7- di hydr o- 5Hbenzo[ 6, 7] cycl ohept a[ 4, 5-c] pyri dazi n-2-yl ,

6, 7- di hydr o- 5H benzo[ 2, 3] oxepi no[ 4, 5- c] pyri dazin-3-yl,

pi ro[ chroneno[ 4, 3-c] pyri dazi ne-5,1"'-cycl opentane] -3-yl, 6,8,9,1

et r ahydr o- SH@aﬁbnﬂ[yts)aBAtﬁmed az{y&]opydlsﬂadb/ rsebs?mﬁedr a{rhlkiﬂ] d}bt@lﬁ@ﬂlﬁﬁﬁ)]smtateyll

, 9-tetrahydr o[ benzo[ 7 nul ene-7 di oxol an

9- tetrah @&y erL Peyen Héﬁle%l utidpwra?wl%k@ offtionay] ycﬁugitawaﬁe] 3-yl,
i hydr o- 5Ho %?e%ar?l a%]ltopil@rﬁl@ @lﬁlflstlﬁrt&ﬂ l{é‘{errbegﬁl%lkm Bt W/o R125 together with the

i hydr o- 5H benzo[ 6, 7] cycl ohept d] pyri m di n-2-yl

, 6,8, 9 tetrahy d}ommm{r@gf@lt@w@pga{leﬂ 95¢ b@tbuaﬂ@ch¢d zfm:m Frlom]qnakbmlbatrrre]edgi yI

, Otetra -?7 - [1, 3] di oxane] -
and 6, 7 di hydror}é%r(gcg%hflpdnﬂ tg@:{zﬁighsglg tégR,lZ/l{elte? Fdl n-2-yl, each
optional | y sub®t}it utdeplenkiyntbzmleofedlfmnethsghmtplcbnmmng ofeldeedt@dndamm he group
consi sting of oxo ni t hal oal k al kyl, optionally
substituted cycl®l P‘R{uy su ‘E‘il%‘ﬁ%ﬂall%htQﬁ%‘?{“f}{ea@ﬁ‘ale&%l@d’él%ﬁ}l al kyl, optionally
subst i t ut edeagh R, is @Rbptnally YubStisedistrbiloRChrakalcksd alkﬁa{é @@l |y substi tuted
het eroaryl, optionally substituted heterocyclyl, -R9-OR8, -R9-0OC(O)-RS,

_R9-N(R6) R7, - Rty Rebodipgnids eystisd wirge. @q@)erqem@yw offwmql«@@)@(s@) OR 12 ,
- R9- N( R C(EMR8hoveR9- N(R6) S(OtR8 (where t is 1 or 2), -R9-S(OtOR8 (where
t is 1 or -RO-S(O PR8 (where pis 0, 1 or 2), and -R9-S(Ot N(R6) R7

(where t i stlls emolyyclemdRBoard chetiminganyre tisal léo‘irgchtdmmetctedf mpgwml sting

of pyridinyl pyrl m.di nyl NZOo £n- 8-vyl,
benzof TJi ni dazocloy715tln§(¥6g (éh}(dé?P%Q %665%]_‘-‘?\(-‘:&]???%@ C]ﬁlfj%(?ajz iﬁﬁ .73 yl,

6, 7, 8, 9- t et r ahy diiigydbo-FHmytideR], B.62F elchaepia[l- 23chpblr1da{_zuﬁ3 %1,%;% Borahpuddo- |

6- naphthyrldln 78tetra%droqwn0|n3y ,

|, 2,3, 4-tet rahydsgé%/%%&]ﬁp‘i“}[) ?H‘leﬁoﬁ3 yaimjdig-4-gs - 41litldstéHz o &] oxepi n- 7-yI ,

3, 4- d h 2H c Zept -
st
a

t hi eno[ 3, 2-<i ] py:ﬂmmdamxﬁ -¥inid)elibengo(6 bﬂ]ﬂ@lmrfblﬁylkléﬂyhhl
to ected from tReiaronsy AOR s SHIN A R Y TR aB s MR sl PR ©
hal oal kyl , hal oaljemnytin-3hd) zpab[thmhqnobkbp]pyhdm 5 t'y:anl«)pemarte]@ yloptional |y
substituted ar y|6’,8,8,ﬁ)6-ite?rgﬁlyc5rx-5§-}] ?pslrtol[(;[yléfoggta pyrllElYne 7,2'-[1,3]dioxolane}-3-yl,
20 5,6,8,9-tetrahydrospiro[benzo[7]annulene-7,2'-[ 1,3 ]dioxolane]-3-yl, 5,7,8,9-
tetrahydrospiro[cyclohepta[b]pyridine-6,2'-[ 1,3]dioxolane]-3-yl, 6,7-dihydro-5H-
benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-

SpI
0-t
5, 6,
5,7
6, 7-
6, 7-
5,6
6, 8

8
8,
di
d
8
9,

dlpyrimidin-2-yl, 5,6,8,9-tetrahydrospiro|cyclohepta| ]pyridine-7,2'-
[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5H-spiro[cycloocta[b]pyridine-7,2'-

25 [1,3]dioxane]-3-yl and 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl,
each optionally substituted by one or more substituents selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally

30 substituted heterocyclyl, -R*-OR?, -R*-0C(0)-R?, -R*-N(ROR’, -R*-C(O)RS,
-R%-C(0)OR?, -R*-C(O)NRHR’, -R*-N(R®C(O)OR ", -R*-N(R®C(O)R®,
R*-NR)S(O)R® (where t is 1 or 2), -R*-S(O)OR® (where t is 1 or 2), -R*-S(0),R®
(where pis 0, 1 or 2), and -RQ-S(O)IN(Ré)R7 (where tis 1 or 2); and



optionally substituted aral kenyl, optionally substituted cycl oal kyl,
optionally substituted cycl oal kyl al kyl, optionally substituted

cycl oal kywael2kemgB46sopt i onal | y substituted heterocyclyl, poptuseon@lobyz7s
substituted heterocyclyl al kyl, optionally substituted heterocyclyl al kenyl,
optionally substituted heteroaryl, optionally substituted heteroaryl al kyl,
optionally substituted heteroarylalken |, -R13-OR12 , -R13-0C(O-R 12

-R13-OR 1 OOR 12 ,

“R13- C( O N( %%%@aéqée@%ﬁ%‘ﬁ‘%f&% ‘i@}%ﬁ%&pﬁ “aglyl - PY %ﬁd‘%ﬁ N(R 12)-R
14-OR12 , -R13- N(Rdrbggh@(mymzmﬂv]azemsz(&m?oaz)>¢(l®)uzo[ﬂ2mldaablskN(R 12) S(O)tRlZ
wh t is 1 1 2), -R13-S(O PR12
EWhZ;Z p :2 0, or %955,@1%%@(%?%6%%“% %Is(vvhg;e ) is 1 or(Zg. Anot her
enbodiment is a mgbqarMefoesmpph@[garmmm pﬂ for mula (la), as set forth
above, is selected fromthe 1gr oup consi stin

- (6, 7- diret hoxy -y AdsEhyAroalymanhthyrdin-7-yg 586-=? ét@%ﬁ%‘}’éﬁ%@ﬁf’?‘b?é@/’cl ohept a[
Ipyridine-6,2 |- iiﬁhﬁﬂah?mhs%gﬁhol%l 7, )2'3 Akkt&ra%ydlmbéﬂza@&&p& -7-9t,di ami ne;

| - (2-chl oro-7-met'hyl t hi eno[ 3 rimdin-4-yl)-JV
t et r ahydr ospir o[k%fdihaﬂn@p?tfépel]qgih]i1d4]dl@Xﬁ>112L7 i beaﬁtdﬂbb\(@loéﬁ@]l Byl ) -1
HI1,2, 4-triazol eg

I-(2 chl or o- 7- ne%%%F(f'%fqlléb%g%(gggl4}0])(%Zyur1_i7r'1¥l N bw])Op BRpYL (5, 6, 8, 9-

tetrahydrospir O[thi)éﬁd)[@h’.ed]pﬁﬁml]dpwﬂ attl 18,8 p-2tralfyldr 3§ Hiogxlohagmaf b pJrigting 3-y1, each
HI1,2, 4-triazol e-

| - ( 2_chl%r o- 7- n-é{PﬂW% l,§{| S@ﬁ%!flﬁeckby\?wrln}ﬁra sypstitugnys selected from the group

3-(5', 5" -dinet hYClonﬁstg) Dt bikyPRlh@ahy Heafod h416518YIChAOAkey1, haloalkynyl, oxo,
]pyr|d| ne-7,2"-[1, 3] dlgoxagltg] 3-y ﬂ gﬁ;ﬁ trl)gzole 3,5- di amynye Anot her

embodi ment i s t HbioktH®w, Wﬁ@;@pthnﬁllx ﬁ@s%fé%@tbﬂdoﬂﬁlpnqll&%‘b’ftﬁu%@@)a k6 set
forth ab
orth above, V\herdgﬁoﬁagfygsﬁgﬁ% &4 Qrgfh KERG, cSHtBHaB BStiSid B&h&ﬁlﬁg %dtlogzﬂﬁrt y

het er oaryl , and het'er oa are eatc
optional | y substsubsiiteed bgplqaﬂeledkylnmtlendlylmbx;tituﬁbénycéoaélaﬂ@k@re'di optiomllyhe group
consistjng of alk Ioa

| k h kenyl
hal oal k nyI 0X ogugitﬁll‘t?)ig&g%?}éwg [%ll]ioﬁ?lg ﬁf)tﬁ“g% FIFY Cg‘%{%l%]tk?’fl BEC’)tZ‘a“aQ?fy
opt i ona: : y sugstgu?u{xﬁgd Hétalr)tydlylalﬁa{yﬂ ?jpﬁbﬂla?nlysubﬁf&utfdlgaffoaiyaIoiﬁﬁdsnel ll li
opti ona substituted aral kyn onal ] y. substitute C )
oBt i onal | );C substsupgittegd E%P%rédaﬁvﬂ éJPBWaHYo“'B'P%“é‘H%‘i h@ﬁe@%&aﬁj@%‘» GO,
cycl oal kyl al kenyR/3. @gf@p@al IR BURSIN( Ru?t[ﬁdeé;}@(k , kyBad( bml}l_,Rlbgf;@)@jgll |y

substituted heter C | optional | ‘het.erocycl yl a
optional |y substR? HEEINR' >2, R (O»?QRZ (R‘tZ)R 'R -C(0) (R‘¥> Rl“ 3R’2
20 REB-NRPCO)OR", -RP-NR'HCOR'?, -RPNR?S(O)R" (where tis 1 or

2), -R1*-S(O)OR"? (where t is 1 or 2), -R'*-S(0),R"* (where p is 0, 1 or 2), and
-RP-S(O)N(R '), (where tis 1 or 2).
Another embodiment is a method wherein the compound of formula (Ia), as set
forth above, is selected from the group consisting of:
25 1-(6,7-dimethoxy-quinazolin—4—yl)—N3 -(5,7,8,9-tetrahydrospiro[cyclohepta[ »]pyridine-6,2'-
[1,3]dioxolane]-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(2-chloro-7-methylthieno[3,2-d] pyrimidin—4—yl)-N3 -(5,7,8,9-
tetrahydrospiro[cyclohepta[b]pyridine-6,2'-[ 1,3]dioxolane]-3-yl)-1 H-1,2,4-triazole-
3,5-diamine;
30 1-(2-chloro-7-methylthieno[3,2-d]pyrimidin-4-y1)-N°~(5,6,8,9-
tetrahydrospiro[cyclohepta[b]pyridine-7,2'-[1,3]dioxolane]-3-yl)-1H-1,2 4-triazole-
3,5-diamine; and

1-(2-chloro-7-methylthieno[3,2-d]pyrimidin-4-y1)-N>~(5',5"-dimethyl-6,8,9,10-9tetrahydro-
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het erocycl yl al kenyl, optionally substituted heterocyclylal kynyl, optionally
substituted heteroaryl, optionally substituted heteroaryl al kyl, optionally
subst i t utwo 2nmiesswar yl al kenyl , optional ly substituted hecermsasgloaikynyl ,
-RI3-OR12 , -R13-0C(O-R 12 , -R13-OR14-N(R12)2, -RI 3-N(R12)-R14-N(R12 )2,
-R13-N(R12) 2, -RI3-C(OR12, -R13-C(OOR12 , -R13-C(ONR 12)2,
-R13-C(ON(R12)-RI 4-N(RI 2) R13 , -R13-C(O N(R12)-R14-0OR12 ,

-RI 3-N(R12 O f T -tlé‘fbg}‘g t
1 or 2;, ??% Q%t%)&icﬁéﬁe )d%eqlﬁé[if 3510 %%@%ﬁ% eg\gﬁgr?s 0I Sl
ﬁrtZ), anfl -Rl?d_ﬁ(n@e.N(Rﬂ)tz (V\,h(ize t is t1 or 2); R3is a poI ycyc![lg o
eteroaryl contajnin an r ons .0ptiona ute one
or or o Subst ! t UL eRPRERE I 5 e haPy R e8P AR nh ek o
cyano, ni t rfgsth Bisdve, Rhigkeladtkd fromahktbup edsisongbt e}tyl%ﬂ%’étetdéﬁr}ﬂdwﬁéw tieakuy! ,

opti onal |y substituted cycl oal kyl a éh optionally substituted aryl,
opti onal®l y a8aiRstheiaieasy as¢ eackynd ep@nﬁ@p eptiopaldy, Bostitied &y oRe PEMEKT v |

t |1 R
?pO IR(igaO y s%b'%%ﬁgéﬂty%g%t&eﬁ&ﬁ g%)&égconsﬁ?n&% ky‘l '3%<er1 &1@61%;%0&_10 lﬁ%)oﬁl(kﬁé) R7.

-R9- O R10- $(a®)1&|§8yl( hdhealleynpl, |ogo,0hloXO,cqya12)), nltpoRgpt@nmﬁsu‘h(sm)ethyl optionally

" Fo- o 0 cre St R S SO o e S v
- Eg glg g?%)%o@)loﬁly(smmm&ed cyc&)aﬂl(ynropﬂbnallyRQbsS(@do : Na(k\&nhﬂ{ye %125&11@ Olr 52%_ o
2): and'R1,S¢ ltutﬂgcﬁ@élﬁﬁ?ﬁﬂﬁenybﬁeﬁﬁgrﬁlﬂy S&&EW“I%’S' zgg%&ﬁ&)gnyleé@}pnﬁib each R1
1, each Rlsabsut&@&ﬁht&é@yc@ﬁdo;@l%ﬁényl%%ﬂstﬁﬁt@d AStedend dﬁhm?pl opRAMBY L@fstig@apounds

of formula (I). Another enbodi nent he met hod where, in the conpound of
formul a (| dptezesyelatalifesyl hptw@ékhesubﬁwuten hateepepclylabkyasle hptiqmléqoélﬂl&‘@‘quy

oty e TR S ARSI 0, SR Or MR T
subst i t ut edpeondlly solpmmma.lhdtgmwlaﬂ@nywe dQR'a IR LQC(@))ER'&;}RI QKﬁMRfZDyt ed

AT N ol S R ) e g e A T A

substi t ut edrFet@)saR Y)-R o’ baéfl Lly” osy Rc‘%)t}e‘ddlé% erBav@®'HCkyjoR'?2,R10- ORS,

“RLO-CN, - ) - RL 2 R6
A R 1 opBr R LT o B S R St s i &h R ey ORDR Dattstednt Aned,

m} m an 0|otoIr Qpakws@p%;l ev&uelzeelglsw mglz o, 8 sﬁllf S[ORYELH! {v@rﬂ:ﬂé {3¥ 19Wbs Rty ed
i tst g e o i T4 s e optcnaly sttt 1 oo o <11 "9
20  more substituents selected from the group consisting of oxo, thioxo, cyano, nitro, halo,
haloalkyl, alkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, R%-OR®, -R%-O-R!%-OR8, -R’-0-R'°-O-R'%-OR®,
-R%-0-R'°-CN, -R’-0-R"°-C(O)OR?, -R*-O-R"*-C(O)N(R®R’, -R®-O-R"*-S(0),R?® (where p
25 is0, 1 or2), -R%-O-R'“NRHR’, -R*-0-R'-C(NR'HNRHH, -R°-0C(0)-R8, -R-N(ROR,
R%-C(O)RS, -R°-C(O)ORE, -R°-C(O)N(RHR’, -R*-N(R®)C(O)OR"?, -R’-N(R®C(O)R®,
R°-N(R®)S(O)R® (where t is 1 or 2), -R*-S(0)OR® (where t is 1 or 2), -R>-S(0),R® (where
pis 0,1 or2), and -R°-S(O)N(R®R’ (where t is 1 or 2); and R', R*, R, each R®, each R/,
each RS, each Rg, each RIO, each R”, each R'?, each R'? and each R" are as described
30  above for compounds of formula ().
Another embodiment is the method where, in the compound of formula (Ia) as set

forth above:
R', R* and R® are each independently hydrogen;
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al kynyl, hal oal kyl, optionally substituted aryl, optionally substituted
aral kyl, optionally substituted cycl oal kyl, optionally substituted

cycl oal kywel2kylos3@pt i onal | y substituted heterocyclyl, optirasadilow21275
substituted heterocyclyl al kyl, optionally substituted heteroaryl, and
optionally substituted heteroaryl al kyl; each RO is independently sel ected
fromthe group consisting of a direct bond and an optionally substituted

strai ght orebf aRgheg’ éluﬁék)@rf&%n@)hﬁﬂ&ted i tl@%@ dpscoﬁgistﬁgb e I_(})%%!ri;%g(zft i tuted

straight or branched al kyl ene chain 1%is1n ’ect ed
fromthe group cdmeik tahkM@'ldialcwldﬂ dg/émxyalkkly ppticemlin &;bsmutqdolr)dmi)tiowaf each

keny! |l oal Ry BT ERLE Pot SR R RAGH Qs BRRS] Bp Ry SuBtBER) ™ =

substituted CyC|o§lalbkl}(y1alk|yy loptierally eitatituyedshelisbddyiclitl Qﬁ)tl@ﬁaﬂy subgaitutednal |y
substituted aralk opflonally substituted heterocyclyl, optionally

substituted het éﬁeéé%@y iyl APLIORAY; sPssItyted Riereptyl GPHen étseﬁsaam

optional |y substyefiedaet ’@s’@}?ﬂ Ry, R R OB NRE)- QM.C (B@ﬁ{glélﬁ@
-R10-N(R8)2, -RI0O ﬁé and - RID- Sﬁ Q'N(R8) 2, or two R12's ,” together with
t he comon n|tro§e Nz lor athyely ﬁhaﬂwémﬁeﬁomMmmﬁmanﬁoplanhlIy

bstituted JVh it h
S o e e
an optional |y subbditited Fchestagegtlght or branched al kyl ene chain; and each R

is an option substifuted,strai ght or branched kyl ene not her
enbodi niht ﬁ?*# Tt e T s Seoaa o B e ALy kest ey

forth above: R2 alignal WhloSIRYI SfRNnhYy SibBSticH lal?ﬁ%ﬂ@%nﬂ@esu%tltﬁ@d grafyPstitutents
selected fromthe groupconS|st|n of al kyl, al keny al k hal o

hal oal kyl , hal o@PKey subsifued gigfoplkyl, @%onaﬂlbiﬁbb@@tut%iﬂafﬁb)aﬂm{aﬂ% opapleqlldnm ly
substi t ut ed ar ylsubs(ﬁmté rbé’ycﬁ’i‘ b(%ttl'oﬁéi b t@tkéﬂ{étero R{l*lgﬂlgll E%tl(ﬁl'dﬁ tituted

aral kenyl, optionally substit ara kyny opt I ona tituted
cycloalkyl optwdm@hnyibﬂbsmvtam@dmcycﬂbawmmhaﬂwwknmqpﬂkﬁnaIIy substituted

oy oo b Eeo L BBLLAAAL LY SR L0, oLt Aty gt ol 1
optionally subskmﬁukﬁgsm@man@ny@k&k&Hh@mmbdampkneamﬁﬂy subsp|tuted
neterocycl vl TYL (SPLIGNELLY, SUBSL LA ed Nt eroril optonal 1y
optional |y aubgt!ij iﬂlﬁ@&naﬁﬁl@rs@@&)é(li abokyRY broup B RE &f hydrogen, alkyl, cyano,

nitro and -OR®;

20  each R" is independently selected from the group consisting of hydrogen, alkyl, alkenyl,
haloalkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, R'-0R®, -R-CN, -R'°-NO,,

25 R'“NR®),, -R'%-C(0)OR? and -R*-C(O)N(R®),, or two R'%*, together with the
common nitrogen to which they are both attached, form an optionally substituted N-
heterocyclyl or an optionally substituted N-heteroaryl,

each R"? is independently selected from the group consisting of a direct bond and an
optionally substituted straight or branched alkylene chain; and

30 each R' is an optionally substituted straight or branched alkylene chain.

Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:

R? is aryl optionally substituted by one or more substitutents selected from the group
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-RI3-0C(O)-R 12 -R13-O R14-N(R12) 2, -R13-N(R12)-R14-N(R12)2, -R13-N(R12)2,
-R13-C(OR 12 , -R13-C(OOR12 , -R13-C(ON(R12)2, -R13-C(ON(R 12)-R

14- N( R12)WD2010/088463- C(O N(R 12)-R 14- OR12 - R13- N( R12) C( ®CORS2®0/021275
-R13-N(R12)C(OR 12 , -R3-N(RI12)S(OtR12 (wheret is 1 or T),
-R13-S(OtOR12 (where t is 1 or 2), -R13-S(OpR12 (where pis 0, 1 or 2),
and -R13-S(C»tN(R 12)2 (where t is 1 or 2). Another enbodinent is the

net hod where, Qoﬁﬁﬁﬁl o Ozpqmglflylf QE "illagol ﬂ:%%oﬁ? lsﬁ}l%ﬁll@ernw hglggﬂ@nyl R%(o' S

aryl selected fromt p consi st
6,7,8,9-tetr ahydhloxdz';lelvmo{tr07§>rawmalﬂ3em@stitu§eﬂ aryé,amtmomqityl sohstitityd anabs't ituted by

akenyl | ot lny oS SRR Br RO REr sl Bt IG b Re By P (i oo

cyano, nitro, optbsinatd yycmab@l lobubMyanwmut@mycmﬂdylawﬁ Lttpﬁbnatllytsaslstmad kyl,
opti onal |y substi tut ed aral k onal Iy substituted aral

optional’ly substV¢lg? Eﬂaléwlo%ﬂﬁ@wﬂy %lbitl%tﬁ%Pmoaé%%lkmyut@aowm SB%%tWF%l kyl ,
optional |y substyffcottyC¥phaally ¥hirlik@Meter@Rtlyoma) ! %tl%HQﬁft@Béﬁtﬁgd

cycl oal kyl al kynyl', optionally substituted hétérocyclyl, optional
substituted het élmmtlylaéhekyll, ommtall)owévlsmtyteélhbtgtqcvdw@ yhelt eptomy&y yI al kenyl ,

D e oaryl . oot bt REGELOL YAl Siilmed Rl A0RbY BEASENY Yikgeq | o
het er oar yl al kenyikteraaptlalbarad | optisndilytsubgtinaed hedroaghitlyhal, K§A0OR' - R13- 03?12 s
- 2" , 2)2. =Rl N - Rl 3- N(RL
o RN O 8 R B B R Nk B SRR R R B e

12) - R14- N(R | 2) RA8.¢ )R!I??»f@é@(chlelZRJ%bbN@R@% R RIS O(@@}ilﬂ ,
-R13- N(R12 O -R tR (wh t

-RéS %Eg)ts %JZR:)()lzLé’&,l]?éF@)N(léz) liN(“d?R%) %gﬁié%)f((g)&%ﬂgﬁélﬁe)%@%% 1 or 2),
an 2 e

het eroaryl cont aﬁﬁﬁq%@r‘}o@q{ g&héieg“r;ll%zét%nsagﬁ@ gct(gg1 %ﬂd%/n?%sﬁe group

consi sting of 6-R: eﬁ(@y@alo(vmemeu@mzbu@rzz,mﬂﬁﬁs@wm )QG\d}epq/vlsdla)th 3-yl,

7. 8 9% et r aydPY he&%ﬂﬁ%wsmﬁﬁé[%?%ﬁ%t o El%olﬂﬁgwﬂ?afﬁrawﬁ A e et
7- di hydr dedtrenzo[ 6, 7] cycl ohepta[l ]pyr| m di n-

O Sl L ei e S BT 3 s e

I

] cycl ohept af 4361510?7]] Qﬁ(rfu'léﬂl@'-ﬁ el b tl&laﬂy gﬁﬂaﬁfiﬂf&l Rk %? %Bkezsu%]stgﬁﬁﬁis no[ 4, 5-
yridazin-3 -yl, spiro [chriomeno F 4, c] pyridazi ne-5 ,1'-cycl opent ane]
y

6,
6,
/3J
6,
C
- |, selected from the group consisting of alkyl, alkenyl, alkynyl, halo haloalkyl,

7-

%

lp

3-

20 haloalkenyl, haloalkynyl, oxo, thioxo, cyano, nitro, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted aralkenyl, optionally
substituted aralkynyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkylalkenyl, optionally substituted
cycloalkylalkynyl, optionally substituted heterocyclyl, optionally substituted

25 heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted heteroaryl, optionally substituted
heteroarylalkyl, optionally substituted heteroarylalkenyl, optionally substituted
heteroarylalkynyl, -R"*-OR'?, -R"-0C(0)-R"%, -RP-0-R"-N(R'?),,
REBN(R'?)-RMNR ), -RPNR2),, -RP-CO)R'2, -RP-C(O)OR?,

30 RB-C(ONR'?),, -RE-C(ONR'D)-R™“NRRE, -RP-C(ONR'H-R'-OR?,
-RP-NRPCO)OR?, -RPNRDC(O)R'?, -RENRHS(0)R'"? (where tis 1 or
2), -R"-S(0)OR"* (where tis 1 or 2), -R"*-S(O),R"? (where p is 0, 1 or 2), and
-R"-S(O)N(R'?), (where tis 1 or 2); and
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8,9,10-tetrahydro-5 H spiro[cycloocta] Jpyridine-7,2" -[I

di oxol ane] - 3-yl,

8, 9- twt)rzamﬁ]ssmspi ro[ benzo[ 7] annul ene-7, 2' -[ |, 3] di ox®Canmspe18/yi2;s

8, 9- tetrahydrospiro[cycloheptal Z>] pyridine-6,2"-[I,3]dioxol ane]-3-yl,
- di hydr o- 5Hbenzo[ 2, 3]t hi epi no[ 4, 5-c] pyri dazi n-3-yl,

- di hydr o-5H benzo[ 6, 7] cycl ohepta[l, 2- d] pyrim di n-2-yl,

8,

9- tetR%ﬂaxaqfog@mlrcq{ecey@rm@maaﬁ@ R BN ﬁngZatOmE lselé’&téii PR RNBbup3- Y!
, 8,9, 10-tetrahydro-5H spiro[ cyclooctakz%jp yridine-7

, 3] di oxane] - 3- yiongifingetp. 7d¢1H¥®FPOSf13PFH§'é ﬁlcﬁ]eesa&h %rhhmléqznn -321, 6,7-

di n- 2-yl r nts
]SE?/re'Ct in-2yl, ﬁgﬁ}thrrgﬁk} 2Y3 I%Ugﬂd#&ﬁé;;&‘ﬁl pg/piaaﬂﬁ 32{9 &7 ?}?B?t%a{hglﬁl%
hal oal kyl , al kyISHthph@p‘atM §']tlsem)s§2 Btd]lpyenhndym pkaﬁ}?ydlhycb@ﬁbbnal ly substi t ut ed

| oal kyl al kyl ttte sfitute
72l iyl ot onde P%ﬂé%f%é% OpEYY % w&pf%x%ﬁgﬁ é@ Bglmeﬁgmgg .
heterocyclyl - R9pyok8zin-3R1; enbo[B,/][1 RRhi -yl, 6139di - ,
-R9-C(O N(R 6)R7, - )OR 12, -R9-N(R6)C{O) R8, -R9-N R6)S(OtRS
(vx/ne?fe ) |(s 1) orbepso[6 7]?@‘318%‘%%[6}58’3]1(’%?@?’@%3’# 1‘21152,@()2?” beR’QQ[%@ R&%"vﬁ;ere ;
is 0, 1 i I neks 9f enbodi nen
:2 t he ng'[ hod V\haaggyendggng% eé%@bﬁ%&g?%% hd%lﬁ 6152 cy?s()pgne%?&? t?)(ra}!t"n above: R2
i s phenyl optiorfsed 9)JrOéﬁtﬂéb’dmtﬁtféaplwcwh@ctafb]mmbnesﬂbs[tlL3t]dmm{1®]§e_,ll,ect ed from

th K ,

ha?aoglr Eg)gy?:onﬁlils%%?%} a]h%ﬂﬂgro[ ehnz am%%%%ﬁr}yh ?%]?16»(0 8’{6‘5?3]03%:1%’% Ssubstituted
aryl, optionall yetsahbéﬁosfﬁltﬂ[@dtlcﬂ]kﬁﬂaMi)yrldﬁmﬁ o'r[algl]ddommqmyu,t@fddaﬂyaﬂokﬁlmy: ol
OO S £ G SRl ot OBLL OOy RS LT W e vl el o ky
heterocycl yl, onﬂpﬁﬁﬁaim ub,%t,s ¢ %Etﬁﬂycﬁ@:tp%roft%’}ﬂéhé’ﬂtﬂ'b]ﬁyhdm@@t2'0na| Iy

substi t ut ed hetero 5t| onal substitufed hef eroargl

optional Iy substl |1t3101¥/ ¥4ﬁ’é1 éTYbe?rfS/? & wlahwptifbmm[gyck)abtgih pyuidéns-7
TRa R 12)- R LRI TS e S Yy B e SR ARG o 12
, -R13-C(O N(R rzglmptwﬁal& CPDtMeRDY 2he & rhdreNBRtiLZn)sREBcted framahé:g@pj( R 12)-R
e 2 R NRIAG AR oo BB ARRT o WEARED
pR12 (where p i y€palkylosptdhallpatbstiidld cH{1GAKNaIRYI, pRorka M etitutddSryll, OF 2)
ég? t P g: t ﬁngggi/g%gaona lytsgl?stltute e?rglkg\ih g{)t?onah}r/] s&bggtu%e%ql%‘%?onagylngtfo(r)larllryl a (la) as
20 substituted heterocyelyl, -R’-OR?, -R*-OC(0)-R®, -R*-NROR’, -R*-C(O)R?,
-R’-C(0)OR?, -R°-C(O)NRHR’, -R-N(R®C(0)OR 2, -R°-N(R)C(O)R?,
-R*-N(R®)S(O)R® (where tis 1 or 2), -R*-S(O}ORS (where tis 1 or 2), -R*-S(0),R®
(where p is 0, 1 or 2), and -R*-S(O)N(R®R’ (where tis 1 or 2).
Another embodiment is the method where, in the compound of formula (Ia) as set
25  forth above:

R? is phenyl optionally substituted by one or more substitutents selected from the group
consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, oxo,
thioxo, cyano, nitro, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted aralkenyl, optionally substituted cycloalkyl, optionally

30 substituted cycloalkylalkyl, optionally substituted cycloalkylalkenyl, optionally
substituted heterocyclyl, optionally substituted heterocyclylalkyl, optionally
substituted heterocyclylalkenyl, optionally substituted heteroaryl, optionally

substituted heteroarylalkyl, optionally substituted heteroarylalkenyl, -R">-OR"?

>
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R2 is phenyl optionally substituted by one or nore substitutents sel ected
fromthe group consisting of alkyl, halo, haloal kyl, cyano, and optionally
subst i t utwod 2nmiesswsycl yl where the optionally substitut edThstenoeyet yl is
selected fromthe group consisting of piperidinyl, piperazinyl,
pyrrolidinyl, azepanyl, decahydropyrazino[l, 2- a]azepinyl,

oct ahydr opyrrol o 3, 4-c] pyrrolyl, azabicyclo[3 .2.1 Joctyl,

oct ahydropyrrol o0& 4 F@)ol;(nr(ﬂlzyb %II@ (ﬁW}jr}Q'pW(ng%“B-NgRQ% p)ﬁ} I@ j 2, 7-

di azaspi ro[ 4. 4] nonany! ‘and” azeti éach y optlona1ly

substituted by oRE-GO)RKD &&moy@&énﬂ@ -CEDRERE ., fRéJfﬁ(ODi‘é( RIDRIPNBHIR <t i ng
of -R9-0OR8, -R9-N\( 2N ) N(R 6 OR
7, -RO-N(R 6) C(O%C%@j)ﬁglﬁ %ﬁ& (ﬁg %%g‘(%aﬁiﬁ% op'gﬂrq ﬁ\gﬁ }C@%st |(t ut )eg( aayl ,
optional Iy subst. Rﬁmgdz)g((ajtfk(‘ﬁ’kwh@@t isqrtalzb }LRézLISD(SI)URR %eﬁdﬁﬂs@@k Ry

optional ly substituted gycloal kyl al

e oayely1 R SHENRY GuRet b 1l b B oo gE Oy (Wit | ey
substituted het e ALY bmbaiFhefRL 't}i%’}ﬁét%é/d \%HQ 1hftﬁétc%%gaﬁﬁ@6ﬂ%ﬂ&1§kﬂé)’£s sef3 1S

sel ected fromthe group COI’ISI sting o
H benzol 6, @Ubabmhept a[I - c]pyri da2| n- 3 yl, 6,7-di hydro-5

H-pyr|d0[2 r|da2|n

H- benzo[ 6, EF o[ngl Pl{‘)ﬂ?t{l)tytrelgl or linoreéul?s?ﬁgytﬁnts sélecée%_{g the[group

2, 3] t hi epi no[ 4 Ecoﬁs]mylglo@alz{mhaloylhaloasnll,r@hﬁdaraﬁdirepm{rﬂuﬁslﬁisﬁmtdddﬁt?ermc@ |-
cyclopentane] 3 and 6, 7-

dr.o-5 i ..
H benzol’s, 7] cycl apaﬂ@aﬂ;r ngspm hetezoqyelyl isgeleciod fropihe RIPUB GRSISINGt ed by

one or nore subsotflp Xéﬁl%?l 5&%@%@11 p§ﬁ&mlﬁ§1 zQﬁQH’P d@@&iﬂr%b&ﬂﬁﬁn@[fl Al kyl, aryl,
hal o and -R - OR . “Anot her isth ere the corrpound of
formula (la), a§]@é}pm?lop@tﬁlyslmérolq[%4§@Yé@i>éw2ﬁbleyﬁlq[ﬁéz lJewsvlp consi sting of:

[+ bensol 6. 7] cycl SRAPLRRIGSH okl LRIRMS rmohyts Grafpflefir> o

, 5-di am ne ; 1- (cﬁe,zasmi:io[\@/@]moneﬁly]—hridazzmﬂlﬁﬁ &kh emdepatdemtyafptibpdiyciupstititdéizy n- 3
TR SERI TN P
-benzo[ 6, 7] cycl oh&pqr(af)k ZR&W}GM%IZR%C@)N(RQ)RQ R%NI(R?;)Q((O)Rll (4 met hyl - 3-
Y 7 by o sRENGEALBORIRA st bl ekl kob Sef g b a7 bptgraly

- (3-fluoro- (4- (4ubdpivREd Ldikyr, o%tu)ﬂa)l?Elﬁﬁfliu‘tjédrl:ycl%alléw Bl subbtituded?

,4-triazole-3 ,5-diamne; [- hydr o-5
H- benzo[ 6, 7] cyclwﬂe@ik}élﬁllkyQOquWHV dabstitptel heterocysiyd, (optipnaliysubsityter (i ndol i n-

20 heterocyclylalkyl, optionally substituted heteroaryl, and optionally substituted
heteroarylalkyl;

R? is selected from the group consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-
¢]pyridazin-3-yl, 6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[1,2-c]pyridazin-3-yl,
6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl, 6,7-dihydro-5H-

25 benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, spiro[chromeno[4,3-c]pyridazine-5,1'-
cyclopentane]-3-yl and 6,7-dihydro-5H-benzo[6,7]cyclohepta[4,5-c]pyridazin-3-yl,
each optionally substituted by one or more substituents selected from the group
consisting of alkyl, aryl, halo and -R%-OR®.

Another embodiment is the method where the compound of formula (Ia), as set

30 forth above, is selected from the group consisting of:

N’~(4-(4-cyclohexanylpiperazin-1-yl)phenyl)-1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-
c]pyridazin-3-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cycloheptal1,2-c]pyridazin-3 -yD)-N’-(3-fluoro-4-(4-
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2-on-1-yl)piperidin-l-yl)phenyl)-1 HI,2, 4-triazol e-3, 5-di am ne;
1- (6, 7-di hydro-5H benzo [ 6, 7] cycl ohepta] 1,2-c]pyridazin-3 -yl)-N3-(3
- f1 uor o- wh2e10(a8B46phol i n- 4-yl ) pi peri di n- 1-yl)phenyl)- PEHAIS2014/0eT278Z0] -3
, 5-di am ne; 1-(6, 7-di hydro-5H benzo[ 6, 7] cycl ohept a[ |
2-c] pyridazin-3-yl)-N3-(4-(4-cycl opentyl -2- nethyl pi perazin-1-yl)phenyl)-I
H1,2 4-triazole-3,5-diamne; |-(6,7-di hydro-5
I—I-benzo[6 7] cycl ;1 i ¥ JOREo P
di et hyl pi per azﬁﬁﬁa 3&?8&’13?3{‘5 ld?%]é]!?[ E%,’M'ttglfl%)geol(; g-(@f?llmgg’di am ne;
| - (6, 7- di hyld¢tg?- B1hylslﬂoeﬁﬁ4b§1&,qu %]yydlﬁifﬁp‘pﬂ[h@-le]@ﬂditzpy-&}di)aﬂi -(8-Buorb¥-(4-methyl-3-
N3(4(4(pyrro| r|d| - -3-c hen I) I
H 1,2, 4-triazol é’ @Pl&%&%ﬁ*ﬂeﬂ he@é%}{dﬁ/ #1 &Iil?)zogea?g) Riamnite
H benzo

6, 7l-@yrhphept Ff-berko distaptant, B )ytidadth-3 (- M-ofl @ord(4
(diet hyl[am]]no)pyr?%ﬁ%l?n? 1?d y %al[] _cwyl a2 4yﬁ|a%e 3( —gdl am ne;
I

-|(6 7- di hydr o- Bingrigenky )Blpvl]lfépr,lrmriﬂswdl | HoL D ya7p e Hiag1yes) - N3- (4- (4-

b lo [2 t le-3
G ot o A-fo gt ek o P PESIRBIRr 2 BRI L ycho 2 B ddoRES)
N3- ( 4- (4- et hyl ﬂ—q&etaiz)pmlemdlyIl)ﬁblﬂﬂyﬂ)-lH 52 -t2azblet 3.5 -alpmtine;3, 5- di ani ne;

N 51 1 uor ety - B ol K AER! PR ShIRE [ liotb e
i |9 2, 4ht ri gZO| QmBr;ﬁrlo-arﬁll)r’l:ﬂ)enHml( ﬁyﬁ)plﬁﬂnbwdg{)i 2,4- tgazolle -3,5- dlargm;al .
(4. g;‘ﬁ pgf?ﬁdﬁ%g&. srg%’ g o t]gﬁcl%e))ﬁhe ﬂ;'py%ézﬁ; 3N A S Sl % 4

I]-I- -triazol e- %éﬁﬁ%lﬁ@ﬂaﬁﬁ*l 1 Iﬁh@nﬁ%@[—]hb’flﬁ@n&ole -3,5-diamine;

(

2,

10f|uorobenz c ri dazi n-3-yl 3-(3-fluoro-4-(4-
(pyrrolidin-(61Z- ShI[h pia‘}/ h¢n¥0[£7]9}’0)1(ﬁt¢eﬁ ngc]pmdaznzﬁy}/)t @Z@ESE 3 ,5-di am( ne;
1- (6, 7-di hydr o- Zﬂh th A ?1 ﬂﬁcy I40[F| ﬁP%prrl da2| n-3-yl)-
3-(3-fluoro-4- Bp%ex % &zm- - £)I1en I !
H-I( 2,4-tr |1a®01( él-hg(ilﬁgﬂf hdfnzné f]igy(ﬂ(ﬂleﬁt-aﬁll hy]jxyni‘zm 33;1?N -(4-(4-(pyrrolidin-1-
H 9- met hoxybenzo 7 r 3-fluoro-4-
(4- (cycl@o)I%xyl )Zﬁfﬁ @Fé@% 391 3 y?%??é‘ﬁ’@fﬂ P lll‘zrdgi“afo% %%'Fl%‘?e((a 3 , 5-di ani ne;
I6dhd51xb ot sepnfat-Lipgried s = Bactd-
NB. (311 Uorona e ool R hpal Rl “’?“ e A L
1H- 1,2, 4-tri azollde ylagméﬂ)ayﬁrq%hn-l yl)phenyl) 12 -triazole-3,5-diamine;
(1505 79 gk naBhionz o vl st el gl pre BerL gy )
H- 1,2, 4-tri azol ¢biBy@e[di2aktheptan- Zwb@p@ra@mﬁyﬂbmwﬁw Ibé’ﬂlzbﬂﬁr@]otﬁybﬁdmna[
12-c r =3= Y1 )N - (3= FQ-4-(A4s di met hyl am i per i di.n- .
1oyl )]p%én;/ﬂ) ' -@Xé'rg)SﬁP?q(zgg%%]g _cé(%,egt_aéli{l%[c pxg;gazn%/-.g-yW—]?Q@I-(Q-metgylplperazm-
| - (6, 7- di hydr o- SHAjphead}]- 64N T yeliobrm Sldlandne] pyri dazi n-3-yl)- N
-(3-chloro-4-(4

1-(6,7- d1hydr0 5H-benzo[6,7]cyclohepta[1,2-¢]pyridazin-3-yl)-N-(3-fluoro-4-(4-
(diethylamino)piperidin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-9-methoxybenzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N’~(3-fluoro-4-
25 (4-(pyrrolidin-1-yl)piperdin-1-yl)phenyl)-1 H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-10-fluorobenzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(4-
(pyrrolidin-1-yl)piperdin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-10-fluorobenzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N’-(3-fluoro-4-(4-
(cyclohexyl)piperazin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine;

30 1-(6,7-dihydro-5H-9-methoxybenzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-
(4-(cyclohexyl)piperazin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N-(3-fluoro-4-(4-(4-

methylpiperazin-1-yl)piperidin-1-yl)phenyl)-1 H-1,2,4-triazole-3,5-diamine;
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pyrrolidin- 1-yl-piperidin- 1-yl)phenyl)- 1H1,2,4-triazole-3 ,5-diam ne;
| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazin-3-yl)-iV;

3-(3-tri fwoanovmsBs4eyg! - 4- (4- pyrrolidin- 1-yl-piperidin- Pcylysphenyi2ys | H
1,2,4-triazole-3 ,5-diamne; 1-(6,7-di hydro-5H9, |

0- d|nethoxybenzo[G,?]cycIohepta[l , 2-c] pyri dazi n- 3- yI) N -(3-
fluoro-4-(4-pyrrolidin- 1-yl-piperidin- 1-yl)phenyl)
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6 7-di h J ol -(3L
1 or oo R P B L ST BT s RS SR o
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-f
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r
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|- (6, 7- p%tamhq-ﬁl&@ﬁaﬂz@@ph&ﬂyquh@aha&iole% Sldmhihdazin-3-yl)- N

I

e

uoro-4-(4- "pyrrolidin-1 azepan-_|-yl) phenyl

4- t 1 i latbel-dihgde-di-herza ko, 7]cyclohepta 1,2-c]pyridazin-3-yl)-V (3 fluoro-4-(4-N-

“f hydro- i}?ﬁﬁéﬁcﬁ? ?tlﬁ ;Ie%ﬁPI IhbnenyFIRLT b9 83 ¥ diambte;

uor o- 4- ( 4- pi’p ra2|
i per |1d(6r17~dﬂ1ydlr))gﬂfébgﬂz)>f61’l-]eﬁc,l<ﬂw§ta{4r b-appglidain- 25&)dN%1(&1ﬂ)@ro 4-(4-

d|hydro | ohept azin-3-yl)- J-(3
or 0- 4- ( 4- (4 PﬁPI.’;‘QIﬁlzl?eﬁYBﬁI/I?é'tﬁgﬁIﬁ ‘{ HIF) phenyl )- I H
, 2, 4-tri aziofeer- &h?dl@liﬂrbé}ﬁoﬁ 7]eyclohepta[1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(5-
propyloctahydropyrrolo[3,4-clpyrrolyl)phenyl)-1 H-1,2 4-triazole-3,5-diamine;
25 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N-(3-fluoro-4-

“\I'D_\l

(decahydropyrazino[1,2-a]azepin-2-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(5-
cyclopentyloctahydropyrrolo[3,4-c]pyrrolyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(3-

30 (pyrrolidin-1-yl)-8-azabicyclo[3.2.1]oct-8-yl)phenyl)-1H-1,2 ,4-triazole-3,5-

diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N°~(3-fluoro-4-(4-
pyrrolidin-1-yl-azepan-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
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6, 7- di hydr o- 5H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazi n-3-yl) -
uor o- 4- (I met hyl oct ahydropyrrol o [3, 4-b] pyrrol-5-yl)phenyl)- IH
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H- benzo[ 6, 7] CyCIc@dﬁielpﬁ)@[dctaﬁydrbpyfdlﬁ[aZII—d”]p}'&TQII/l)plpéﬁdmI-l(y3)phény0)r-0H4}2 4- met hyl -
2, 7-di azaspi r o[ 4. Jpoim?r& I)phenyl) H1,2,4-triazol e- 3, 5-di am ne;
triazole- 1am1
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal1,2-c]pyridazin-3-y1)-N° -(4-(methylpiperidin-4-
yDphenyl)-1H-1,2 4-triazole-3,5-diamine;

25 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-(4-(4-pyrrolidin-1-

ks

(

, 2,

r daz
4

6,

(
4-
I
i
, 2,
(

C TR

ylpiperidinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N°~(3-fluoro-4-(4-

pyrrolidin-1-ylpiperidinyl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-(3-methyl-4-(4-

30 pyrrolidin-1-ylpiperidinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N°~(3-fluoro-4-(4-

cyclopentylpiperazinyl)phenyl)-1H-1,2.4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(4-N-
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| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)-iV ;
-(3-fluoro-4-(Ni sopropyl pi perazi n- 1-yl)phenyl)-
1H 1, 2, 4-woizamaise+3, 5- di am ne; PCT/US2010/021275

| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazi n-3-yl) -
5-(3-fluoro-4-(3- pyrrolidin- 1-ylazetidinyl)pheny I)-
1H 1, 2,4-triazol e- 3, 5-di am ne;
| - (6, 7-di hyd 7
(g T h;l yar <()4ﬁ%a%ﬁg@@@&%pdﬁ%&&ﬁ@@%ngf; 1G)- P,g,w LHa20183 3= fhhime N
1-yl ) phenyl )<G6.Fdihydro4s Hibenzohh, é}cgclo];'f)ep@h[aaqcﬂwndazm 3-y1)-N-(3-fluoro-4-(7-methyl-
| - (6, 7-di hyd A7 d
{8 e S BEDRg T RELPORRL y PYEN )
H- 1;1 ﬁ 3 tr :Salf?;vaﬂ@dg)— gﬁi&%zlw?] 7]cyaf16hepta[1 2 c]pyrldazm -3- yl)-NI )(3 ﬂ1|i|0r0(43(1\11 I 4 (4
7-di ro- enzo cycl ohept af - 3- - uor o- -
(pyrrgl iYi nyl rretlﬁ%WFﬁ’lIBB‘Frﬁ%}Pﬂyﬁ)pﬁ‘ﬁ@H}] 51 I il‘iLTI‘llaZQIC a%‘ﬂ}aﬁ%ﬁ »e- 3, 5-di ani ne;
| -(6,7-dih .
R G o e e e e e s TS
| H 1, 2, 4-t ri azol prRligingfi- alﬁiqi@myll)pb@lyb bﬁfﬁgdﬂ( wiagole-3,5- dlamme
H b 6, 7] liphaptal! hydr ol H
e benzol o, Rl aRs e il ANELBRELT 2k DT g g et
| -(6, 7- d| hydr o- Sntﬁljdprpzm[zﬁ évybylpémhsptﬂ]:phergﬁl)c]fﬂym Heazizole 3,5 0ipmine;
- 3;\f\| N § iy ! Il(njzlo?6 ¥ rlda%n% ?) Xf d -fluoro-4-((S)-3-
-t arblG! henzof6, lgYelbl ey
H benzo[ 6, 7] cycl(@b@&t@ﬁ I yzm@&lpb};syrﬂﬁ@ﬂw)ghéﬁly)) 17743 éﬂriﬁ,@cﬂ@-3$ Jlém{n‘é

met hyl oct ah dr opyrr ol % Jh%yr roly | peri di n- )yN)
IH1,2,4-tr @Zyﬂ&y - F ol Cwlo}(e@ta'f dichyyadazin3-yl)-N-(3- ﬂuoro 4 (4-
&E?QE%?OMSI@V‘F&‘ﬂfﬂ%ﬂ“@% S Ao U Dlgel boiete

g di ami ng 1-g6, ’(glhi’dmfrﬁ@pmzog@ ,Clay dolmpBift, b@ﬂW@@&lﬂP@YﬁN@(‘%ﬁt@@M ~((4aR,8aS)-

c a2| n-

oy ol B net-yi pebitrsra g ShERGH T At e SR 5. di ani ne:
| - ( 6f I7 di hyﬂ(@? ﬂrhﬁyhﬂo(-)ﬂﬂ-ﬁEndd{(b'e Jogadlgepta| I;g@ﬂ@hﬁ@ilﬂr[élyl)ZNf]‘tlﬁlﬂﬁdrﬁ&Z@ofitaByc%ttﬁ -
1( g 4- ;J:.)Ir g_zgl ((5‘4 Byr y #ﬁ&)}Pae;lr?%ly?)i)helny}l) I)Igll %eélr—%nalzgl_e 3,5- 1a1)nPneeny )-

|- (6, 7-di hydre;- aiﬁy&%ﬂ?]@-ﬁo@nza@ﬂ%@&?ogh? hac?py%hWﬁJB%)zNh(ﬁﬂNdrb H(4-(3-
-(4- |odophenyl) triazol e-
1 (spiro[ chr Orremyrngphgmcl] ﬁymir@éggmnbygphenyl) lH 1 2 4-triazole-3,5-diamine;

- | Qp
1- ﬁﬁ. per i %Wh}& nﬁ(ofG& CC115}8613%“ ri ji’él’nfi%%aéh)gbfpﬁ{ﬁ&drg Ratate
| - (spiro[chrone nm{tnylacta}]ygiyopydakx[hé—c@ytrmd;y)phpmpdmt bnbpheBy 1Y~ 1,Bl4-triazole-

- (

(3-fluoro-4-(4- ggrrolldl nl -yl ) pi peridin-|-yl)phenyl)-I

HI,2, 4- trlazole3 B %ni ne; " 1- (6, 7-di hydr o- 5H benzo [ 6, 7] cycl ohept a[
2

C] pyri degd, Ndibydipl IHDendofs, Tlcy@siepti (,3-c]pyridazin-3-y1)-N-(3-fluoro-4-
(octahydropyrrolo[3,4-c]pyrrolyl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
25 1-(6,7-dihydro-9-chloro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(4-
pyrrolidin-1-ylpiperidin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-9-chloro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N-(3-fluoro-4-(4-
(N-methylpiperazin-1-yl)piperidin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N° -(4-1odophenyl)-1H-
30 1,2,4-triazole-3,5-diamine;
1-(spiro[chromeno[4,3-c]pyridazine-5,1'-cyclopentane]-3-y1)-N-(3-fluoro-4-(4-(4-
methylpiperazin-1-yl)piperidin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(spiro{chromeno[4,3-c]pyridazine-5,1'-cyclopentane]-3-yl)-N°-(3-fluoro-4-(4-(pyrrolidin-
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pyrrolidin- 1-ylpiperidin- 1-yl)phenyl)- 1H 1,2,4-triazole-3 ,5-diam ne;

| - (6, 7-di hydro-5 H benzo[ 6, 7] cycl ohept a[ 4, 5-c] pyri dazi n-2-yl) -

J- ( 3-f | uowo-2410(08346pyr r ol i di n- 1-yl pi peri di n- 1-yl) phenylpra/uskh10/021275

1,2,4-triazole-3 ,5-diamne; |-(6,7-di hydro-5

H-benzo[ 6, 7] cycl ohepta[ |, 2-c] pyridazin-3-yl)- N -(3-fluoro-4-(4-(4-

met hyl pi perazin- 1-yl)piperidin- 1-yl)phenyl)- IH 1,62 4-triazole-3
, 5-di am ne;

| 2 (63-di hyci i o- 57 NI P oSN A S8 8 HASD. y1 ) - A~ (3- 11 uor o- 4- (3
-(33?)- di nB(G’)XI-HmeﬂmeiHLIbeﬂo[@]nydlelwbbaph%}ﬁy)lddlzm -3-y])-N°- (3 fluoro-4-(4-

] byt dasi n- 2. yROT O RPCRPTy e B AR T ger i

1-yl') phenyl)-¢6,3- Hﬁgér»o%fﬁ'béﬂz’o?@ﬂ'cﬁ:‘l@lepéfﬂﬁ-@]ﬁyﬂ@aznﬁ-ﬂ( - hi- ﬂu&m—(ﬁ
H benzol 6, 7]cyc|o ta[450 ridazin-2- l) 3-fluoro-4-(4-
pyrrolidin-i-yl giypek dlﬁrlnylplpwl‘? igteylyghpoyD- 1,24 Atgzolea idiansng. di ani ne:

P s RS el hpatablp gl ).

-(3-fluoro-4-(4 azi irazol e- 3,

5-di am ne; |- (4- rpehb}rlpllpexﬁzlﬁ 1dyIhpiokriolins 1 45#)plkeny O 167- Tpcéytxiaabieﬁﬁatﬂlbmme
di n- 2- 4- | pi i n- |
YL 2 s Bl S R RUBSLEE) R HAPSSH) o5

H- bﬁnlzo[ 6, 7] cycldlnpfhetap]a{nhno@yﬁ&lpyﬁ41e!;agghéhy$y VADI1; 2I Ntm(z&efjj,ﬂ@i_raﬁnrﬂe; (4-
et | perazin azo -dl am ne;
- ( 6y7P phyldf%7 élhug@ﬁ%éfw% Hg&ql%@ﬁ%-ﬂpznéﬁ%ya f - @G§V1y4-<4\1

4- l b l Ofrd1 1 J 110
HSI (2 4I tC?llcagg)l é’y?r o hgp}tn? egdﬁ_l)-ylﬁih&?#q}]@ roﬁzé&%g%%bﬁ%almﬂecycl ohept a[

2. c] pyri dat, ?’rd@}’dlybﬁ)fl hbHZQEﬁJ]CBZL 01@?@[%16@;&{1@ AylpVp&eileired44y| ) phenyl ) - |
2,4-1 | | ohept af
2 111 220 o ik A Rl D OLSHE DR . €l ohent

|,
2_
yl') phenyl I-¢4-itdn{l- &7 diltydicazblbensd[6, 5}c§z|¢lalliﬂpnﬁl 20k sidi-eiyhydtr G- fhuoro-4-(4-
benzo] 2, 3]t hi epi no | .bi cycl of

. 2. 1] h¥pt an- 2- Y50 B‘?["éfg??e& 2151)‘%/513&1’6 Hylll%llizﬂr aZ‘%%%?‘?‘é‘ I’e 3, 5-di ani ne;
- (4- phenylr @rl?heelylh@dexyardﬁszb%em[[m]z}ameépaﬂﬁQibﬁ?r}d& 2ypyridi@= 2-yl) - Vi
-(3-fluoro-4-(4- rrolid 1 eridin- |-yl)phenyl)-

H 1,2, 4-tri azolmet lgl_p@raamlng)phﬁwd) H-12 4-triazole-3,5-diamine;

1,
(?36f rugigyﬁ(@ éﬂ?&}éﬁr}gﬁéﬁ F&]C&I%B%Een hmng%ﬂ)ﬁ%@ r?wl“ﬂf‘s DR

1,2,4-tri azol e- 3nShypigerane:1-Anbehd)-1 Bnishéhtnaote-3.5- dtamanmt hod where, in the
conpou ( ove.Re.is phenyl joptionally
substit ted1 L60; gﬁ‘ggr&gﬁ? gésﬁ?fcfl%g’%h]?? Ejéflg%ztl%gybﬁ 4t(he group
bicyclo[2.2.1]heptan-2-yl)-piperidin-4-ylphenyl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N>-(4-(1-

H

' TNIRRT

I
1-

cyclopropylmethylpiperidin-4-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-¢]pyridazin-3-y1)-N-(3-fluoro-4-(4-
25 cyclopropylmethylpiperazin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[2,3 ]thiepino[4,5-c]pyridazin-3-yl)- N°-(4-(1-
bicyclo[2.2.1]heptan-2-yl)-piperidin-4-ylphenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(4-phenyl-6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-b]pyridin-2-y1)-N-(3-fluoro-4-(4-
pyrrolidin-1-ylpiperidin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine, and
30 1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[1,2-¢]pyridazin-3-y1)-N"~(3-fluoro-4-(4-
(pyrrolidin-1-yl)piperidin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine.
Another embodiment is the method where, in the compound of formula (Ia) as set

forth above:
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consi sting of halo, alkyl, heterocyclylal kenyl, -RI3-0R12,

-R13-ORI4-N(RI 2) 2, -RI3-N(R12)-R14-N(R12)2, -R13-N(R12)2, -R13-C(OR12 ,

- R13- C{ OWORMA)y@346and - R13- N(R12) C(O R12 ; R3 is sel ect edTiuseomotbe7gr oup
consi sting of 6,7-di hydro-5H benzo[ 6, 7] cycl ohepta[l ,2- c]pyridazin-3-yl
and ”~-di hydro-S H benzof #Jcycl ohept a®S-cl pyri dazin-S-yl, each optionally
substituted by one or nore substituents selected fromthe group consisting

of LK1, S8V phitah oAy B8R 1Al DeFoR BRI MBAL s oA iher e

t he conpoun , as s orth above, Is se|ected from
group consi sti ngoofisting- o(fﬁalii dkﬁyhhtcroﬁ)ldl}béhfmyﬂ GRﬂ@&cl RepR[-NR ),

2 clpyr dazi - Rrde by BRSOtk S RRGORRR ™ did

H I, -triazol e-

I-(6 7- d| hydr o- SRMRROIBOH '¢ycl ohepta[ |, 2 c] pyri dazi n- 3- yI) N (4 (4-
(cycl opent y~pi perazin-1-yl car bonyt%phen A-triazol e- SM- ne;
1- (6, 7- di hyRirisselesterblion hesgroyrganisishes Zd@yél]Op%ﬁ balg@ﬁaﬂgyclﬂ)l}eytaﬁ 2k

4-((2- | Siny-at i st le-3,5
T P SR g

(4-(2, 2, 6 6- t@@clam&tmylllspsmetutu@d y ofe gt l)lelter‘f,gks)tlpmmsb cted Hom the grOUP

1,2, 4- tr| azol e-3_, 5- ydy@- SH-benzo[ 6, 7] cycl ohepta[ 1, 2-f
yri dazi n- 3- yl) - I\CIOH?I%%(g?g‘a&?I i ’t %{% Er%o)g‘{e hyl ) am nocar bonyl ) phenyl ) - |

H 1,2, 4-tri azol eadtler dnbodinent is the method where the compound of formula (Ia), as set

| - (6, 7-di hy 5H benzo cycl ohe pyrlda2|n3yl) N -(4-((2-
( met hox\f) etfgiyﬁ)a'é en’ééé?%ﬁ‘ih%‘j“ﬁﬁ%ﬁﬁ?}l ‘lfﬁiligg ‘4-triazole-3 ,5-di am( ne((
|- (6, 7- di hydy@z-atly @l%nmiaéaz% @vgemds&@{a@i t{ﬁ;yﬁh@aﬁ B@@)ZNh(ﬁ(QY('p)rroﬂNim 1-

4-((2- rrolidin-lyl an nocar bonyl hen
Hf (2,( 4- § P?/azol el Bﬂ@x%)ipg -1 2 ,4-triazole-3,5 ij?n?ne yh
-(

o R A R
/-

r | azol e- 3¢ﬁ>lcd]eatyil)p@erazm- -ylca.rbonyl)phenyl) 1 H-1,2 4-triazole-3,5-diamine;

’ 0 4 Eﬁlh{ﬁ@?ﬁ% L()C ’?’]cv] @begﬁ?@é)cﬁa;{gh%% ¢ Ef\)z]\/ﬁ(43 ((é( g'rro lidin-1-

t
: 4dt Ll 3-20| %rléil;l;ﬁ)a@hﬁ(ﬁﬂaﬂfbnyl)pheﬁyl) 1H-1,2,4- tn?zole 3 C5i -diamine;
7-di hydr o- 5H benz cl oheptal’, 2-¢ yr pBy
f 1 uor o {-gthyggsa/f- gFfiZér}qﬁ%FY%}‘P})e@faﬁé% ﬂp@;ﬁg%yrp ﬁyﬁ‘)-N WG

|
4-triazol QGtigan%t lﬁ%ﬂftﬁn- -yl ethox phen )-1H-1,2 4-triazole-3,5-diamine;
( , 7-di hydr o- 5H 10- 'l uor obenzo ?lohe al |

2-c] yr | dolo (57 Syl g ol oy map(afzf ey ribes-aiR-N-GH§2t hoxy) pheny ) - |
H I, 2, 45¢ riazol e(ﬂf?ne%hﬂén?l%ﬁﬁryl)am1nocarbonyl)phenyl) 1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-(4-((2-
(methoxy)ethyl)aminocarbonyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1 ,2—c]pyridazin-3-yl)-N3-(4-((2-(pyrrolidin- 1-
yDethyl)aminocarbonyl)phenyl)-1H-1,2, 4-triazole-3,5-diamine;
25  1-(6,7-dihydro-5H-benzo[6,7]cycloheptal ] ,2-c]pyridazin—3-yl)-N3 -(4-((4-(pyrrolidin-1-

6,
(
1,2, 4-
| -(6
- (
H-

I
(
4-
2
(
3-
I
- (
(
|,

chl
2
2,

6
3-(3
|_|_

6

yl)piperidin-1-yl)carbonyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta]1,2-c]pyridazin-3 -yD)-N’-(3-chloro-4-(2-
(pyrrolidin-1-yl)ethoxy)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal1,2-c]pyridazin-3 -yD)-N’-(3-fluoro-4-(2-
30 (pyrrolidin-1-yl)ethoxy)phenyl)-1/-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-10-fluorobenzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-y1)-N°-(3-fluoro-4-(2-
(pyrrolidin-1-yl)ethoxy)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-9-methoxybenzo[6,7]cyclohepta[1,2-c]pyridazin-3 -y1)-N’-(3-fluoro-4-
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| - (6, 7-di hydr o- 5H 9- et hoxybenzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazin-3-yl)-iV
-(3-fluoro-4-(2-(pyrrolidin- 1-yl)ethoxy)phenyl)- 1H 1,2, 4-triazole-3
, 5-di am rwo 2b1(83465di hydr o- 5H benzo[ 6, 7] cycl ohept a[ | , 2- efpyuscadanenys- yl ) -
-(4-(2- (Nmet hyl cycl opentyl am no) et hoxy) phenyl) - |
H1,2,4-triazol e-3, 5-di am ne;
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-(3-fl 4- N | h
A woro- 4 ( NTBLBYBldRES hgaeﬂoxy%pyénymm DY A O BAG RN Ink:
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e
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-(4-(4-met hyI pi geé@?bﬁlen Ml(ﬂ)QOptr{bzﬁB_WS).&B@[ﬁél)- 1H1,2,4-triazole-3

, 5-di am ne; o- 5H- ben nzo[ L_ﬁcloheptal 2- (]pyndaszyI)- N
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ycl opentyl b{ﬁo’édduxdm-Sfi—bwqgféoﬁcy_d ia blbre riflazin-Bryl)-%-@- ¢ i azol e- 3

c yi);

(54d|( argr phoI | n- i}ﬁ“ﬂ% df’%(ra(ﬁlal_lg pﬁepﬁ[)}ﬁ@} %%(i]engﬁﬁﬁ?{r |£ 353%40?%§ E%ﬁ‘? ﬁeyl Zingv
| - (6, 7- di hyd67-8itlyberszobénzé] & Yjcy dbteptadl, - Byeitpa- Bdﬂi)ZNﬁ643(-4y;iy)rohdm 1-
-(4-(1-methylpi % gi{)grild?ﬁ-?:ylprop-l—enyl)phenyl)-lH-l,2,4-triazole—3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -y1)-N°~(4-(4-methylpiperazin-
1-ylprop-1-enyl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
25  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-yl)-N3 -(4-(4-
isopropylpiperazin-1-ylprop-1-enyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1 ,2-cpyridazin-3-y1)-N>~(4-(4-
cyclopentylpiperazin-1-ylprop-1-enyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-(4-(morpholin-4-ylprop-
30 1-enyl)phenyl)-1H-1,2,4-triazole-3,5-diamine; and
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-(4-(1-methylpiperidin-3-
yl-oxy)phenyl)-1H-1,2,4-triazole-3,5-diamine.

Another embodiment is the method where, in the compound of formula (Ia) as set

48



yl -oxy) phenyl)-1 H1I,2,4-triazol e-3,5-di am ne. Anot her enbodinent is the
nmet hod where, in the conmpound of fornula (la) as setforth above: R2 is
phenyl opvoanaldsy46substituted by one or nore substitut emcs/usedieoreds from
t he group consisting of al kyl, halo, hal oal kyl, cyano, and optionally
substituted heterocyclyl where the optionally substituted heterocyclyl is
sel ected fromthe group consisting of piperidinyl, piperazinyl,
pyrrolidinyj, . ag&Ranyl, decahydropyrazino[l, 2- a]azepinyl,

oct ahydr opyrrol o] 3, 4-c] pyrrolyl, azabicyclo[3.2.1]octyl,

oct ahydr opyR7islpbi3] dptiinpily sublstytuted bytoah yrimomysubsitafids Selediql/from iteydrour?, 7-

di azaspiro[ 4. 4] nonanyl an etidinyl: each independentl tional |
Substut ed by Bgiedhakfieh: Sl SBFEbdamTRaHs et yRAERREN L i ng
of -R9-OR8, - RO-MdRBIBDptiortally SHURIMR hetdrSyeXyO)sNe BB Rikon RO KRB K BhRT

-R9-N(R6) C(O) OR7, al kyl, halo,,haloalﬁﬁl, optional%%%substLtuted aryl,
optionaldy substafpireddingh airgiazinyb pyirelhnylyazspasyt ideearsdropyiarisallidy| |
optionally subst;j 13 i : i Lt ed

het er ocycl yl , oﬁﬂ%%ﬁ%?%§M§5@2?5¥3?£§¥ﬁ@?@@%@ﬁ%ﬁ%%ﬁ?ﬁ??ﬁ]g% fonally
substituted het excthygbopyraoid3aigblppmely], pctghpisonyrmotoadd 2 rednyeidondyd, &l kyl ; and R3

is selected from.the.gr consi sting,.of . . )

6. 7 di hydr o- 5 BUSO B 71 RYRTRFABear RIS JideRsndemivonionaypubstitaed by

6, 7- di hydr o- 5H heB 2ol stbstiteémhepicald fron?the fgkqiprdonsisting-oZ-R1-OR&ach optional |y
substituted by one. or.nmoressubstifuents selected, {romythe,group consisting
of aIkyV{ aryl,'B&P%Rgﬁd'ﬁééxgﬁég=ﬁ%o ﬁ@Pﬁ%ﬁgodﬁ%gl )péjﬁﬂe nmet hod where
the conpound of _RanmRhE(G)E, AR, BAS, HaRfaIlJ}l,%Fﬁé(r?aylly's%s%iﬁlt&%rfg o%t'i&ﬁll& he
group consisting of: I'-(6, 7-di hydr o-5H benzo[ 6, 7] cycl ohepta[ [, 2-

Opyri mi di n- 4- y| )subgtitytad gralkyl, optionally substituted cycloalkyl, optionally substituted

I(-I-b: C32/Cl42£ |2a§\(])} 2%@&]@&5%%%&% gb@&ﬁﬂ? 'sﬁ\is]tiﬁﬁ’éd)}f%rb?&xrl:l)yl,loptionally substituted

| - (6, 7- di hydr o- SickcbeyzigabkyT]opichadlyepbsifuteRhatctparyl, andloptiohaly Jubstifuted

(e Uy o T o en

|- (6, 7- di hyrfrios&ikkbefan it otbyednelent &d,7-dihddipys H-Bt:dols, Zeydioheb[ 1 ,2-

-(4- (N-met hyl pi perazin- 1-yl)phenyl)- 1H1,2,4-triazole-3 ,5-diamne;

o a1 hydir o PRIy T MU heizoly BTl gy 231

-HE f’: f2|, z?[ (r)I- j‘z(()ﬁ'ee_as, %t%?gﬁ%uﬁg@@ﬂgngy BYd 3:N6R¥%lDstituents selected from the group

| - (6, 7- di hydr o- Serdiginzof 6lkyl, @lgzyd:,lhalveqmmiaiif-p?f<i ] pyrimdin-2-yl)-

3-(4-( 42'0( 29) - Another embodiment is the method where the compound of formula (Ia), as set
forth above, is selected from the group consisting of:
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-d]pyrimidin-4-y1)-N°-(4-(4-

(bicyclo[2.2.1Theptan-2-yl)piperazin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-d]pyrimidin-4-y1)-N’-(3-fluoro-4-(4-
25 (diethylamino)piperidin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta] 1,2-d]pyrimidin-2-y1)-N’-(4-(N-methylpiperazin-
1-yDphenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-d]pyrimidin-2-y1)-N’-(3-fluoro-4-(4-
cyclohexylpiperazinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine; and
30  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[l ,2-d]pyrimidin-2-yl)-N3 -(4-(4-(2S)-
bicyclo[2.2.1}heptan-2-yl)-piperazinylphenyl)-1H-1,2,4-triazole-3,5-diamine.
Another embodiment is the method where, in the compound of formula (Ia) as set

forth above:
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bi cycl o[ 2. 2. 1] hept an- 2-yl ) - pi per azi nyl phenyl ) - |

HIl,2, 4-triazol e-3,5-di am ne. Another enbodinent is the nethod where, in

t he conpowoaomfossmsmul a (1a) as set forth above: R2 is pirempus2apennal |y
substituted by one or nore substitutents selected fromthe group consisting
of hal o, alkyl, heterocyclylal kenyl, -R13-OR12 , -R13-0OR14-N(R 12) 2,
-R13-N(R12)-R 14-N(R 12 )2, -R13-N(R 12)2, -R13-C(OR 12 , -R13-C(O N(R

consi sting S B FoNGB D BERusap 6 pkde %%%@ b Eé*é@aﬁd&?m? eyl and
6, Z)s?: Pﬁ?; 3 gH— gxel;sast[r@ oT}lgly)cdlbﬁekma[)d:yc }Qalk¢rlieyﬂ1yR ORI ﬂ;lé-—@l-R g\é(&]\ ):o}r:])ts : g?lalnl y
3:‘] al kyl , ary?/ ]g{RaE%E ﬁg% ﬁ ﬁ\m(‘n e%n%%@?%e ?( é@]ﬁgf{ngf wher e )
t he corrpound of Ré)’tmm a(OM'%; a8 set forth above, is select ed fromthe

group consisting of: ﬂ6 7-di hydr o- 5H—benzo[6 7] cycl ohept a
1,2-t/] éynl?nlais eeze%/ﬁrt}m he ggopn ‘ER?'F’(SU%‘EZQUJWFIIP%? 2T Z/]F)(‘é‘t’}r?@?% phenyl ) - |

12 ]4p; riazol eggl, ﬁ?l)qinaﬂ&ﬁﬁyd @ﬁ?g@g@ﬁsf‘? 3%@;@1’7]@@@6@%@ dhﬁ,g%];dlﬁsgq,lohept al

1H 1,2, 4-tri azoIGaGIBOpt’@ndilsambstauteAﬁmDheor watsedbytuentsissletthe fmmtthedrowher e, i n

t he corrpound of for t fo bove: R is phenyl optionally
substituted by o1 %Sl% mggfky ? ha Ut enE{s%ngl ected fromthe group consisting

of al kyl, hal o, Alﬁ)hlibabkﬁz&bdmﬁyta@ﬂ)e rﬁﬂhiomwher@ﬂaldompsmbsdﬂfbmteﬂ(lb)ehemcycI yl
wherethe of;éhgallﬁys |tuted eteroc tls sel ected fromthe group
consi sti%hg 1618 pPYEr B ﬁ?}? rB‘inﬁ]é?%r?PPlﬁ‘PnSISéWP li di nyl, azepanyl,

decahydr opyr.azy- Hﬁ%ﬁmZSH @b&%m]ey&@he%{ ﬁﬁwﬂfﬁﬂﬂﬁ&h@ A 27 1&3 GhLoL4- @J yl,

azabi cycl o[ 3 . ]octyl, octahy droBrroo 4-b] pyrrolyl,

oct ahydr opyr r ol dpgrdidi-bybediorypheny)7LH- 424 wapeleS[Adiapisnandy| and
czel O Y SR SRR a0 LRl LB
-R9-C(O) OR6, - RHARMXNORGYR7LH-1 R%—fd(a@ﬂ):@(ﬁaﬂl%me- RI9- N(R6) C( O O?_ 7, al kyl,
vl kyl ™ opt i endiighes BBesthsts tiybitbEnGY o iRomdri dupdeiie b
cycl oal kyl abky bbovept i onal | y subst ituted heterocyclyl, optionally
substituted heterocyclylal k optionally substitut ed het er oaryl, and
optional Iy Kup §herntyh@1gbpnally su stltuted by one or more substitutents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, and optionally substituted heterocyclyl
where the optionally substituted heterocyclyl is selected from the group consisting

20 of piperidinyl, piperazinyl, pyrrolidinyl, azepanyl, decahydropyrazino[1,2-
alazepinyl, octahydropyrrolo[3,4-c]pyrrolyl, azabicyclo[3.2.1]octyl,
octahydropyrrolo[3,4-b]pyrrolyl, octahydropyrrolo[3,2-c]pyridinyl, 2,7-
diazaspiro[4.4]nonanyl and azetidinyl; each independently optionally substituted by
one or two substituents selected from the group consisting of -R*-OR?,

25 RE-NROHR', -R%-C(O)OR®, -R*-C(ONROR’, -R*-N(R®)C(O)R’,
RP-N(R®)C(O)OR’, alkyl, halo, haloalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heteroaryl, and optionally substituted

30 heteroarylalkyl; and

R’ is selected from the group consisting of 6,7-dihydro-5H-benzo[2,3]azepino[4,5-
c]pyridazin-3-yl, (Z)-dibenzo[b,f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-
benzo[2,3]oxepino[4,5-c]pyridazin-3-yl, and 6,7-dihydro-5H-
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heteroaryl al kyl; and R3 is selected fromthe group consisting of

6, 7- di hydr o- 5H benzo[ 2, 3] azepi no[ 4, 5- c] pyridazin-3-yl, (Z)-dibenzo[

1 J[ 1, 4] twoarmpissues 1-yl, 6, 7-di hydr o- 5Hbenzo[ PCT/US2010/021275

2, 3] oxepi no[ 4, 5-c] pyri dazi n-3-yl, and

6, 7- di hydr o- 5Hbenzo[ 2, 3] t hi epi no[ 4, 5-c] pyri dazin-3-yl, each optionally
substituted by one or nore substituents sel ected fronlthe group consi sting

he”compound of ot niep oy COpudPe ey, SIRTORIL Sbdif IFpRCL e

group consi st i ngubdtitudnisGelented firpir thd gebup ydmsistiBg of alkyl, aryl halo and -R>-OR®,

112, a1 aroretisrBERARER S halmeifd ihers e B RE o phga b B15M1)

Hbenzo[2 3ﬂoﬁh@@d>\f&0{s4se15ct6d ﬁMﬁl‘tH@gﬂoﬁp Bonsls)mg of:3- uoro 4- (4-
cyclohe pi perazinyl) %’ 1H 1 4-triazol e-3 di am n
1-((2) - 1(1 0{neyh3' %/ 1- cﬁl} éﬁpﬁqp %h@zwlyq[ﬂg clpyridazin- 3 yl)-N -(4- (N-

-(4-(4- N-rrethyl r )R I . i 3, 5-di am ne;
15 ((2) - d benzy] %&%lﬁ@kiﬁ% la%&?é}ﬁ%l) 1H'ﬂ,)4 (Ratble-§ BiRARLE

- (3-fi uor o~U-medhyksd, ﬁyilla/rdrméﬁrkpexq[@,B}a-zemno[ﬂtﬁ)qu}gwm)l -3-y1)-N’-(3-fluoro-4-(4-
HI1,2, 4-triazol e-
H benzo[ 2, 3] oxepc ﬁgﬁ%y%o l%e]r?)zﬁfrl}fl gérllyn) Eﬂ 1"%/9 mazo}e 3,5-diamine;
-(4-(4-pyr rpt(zgiurbehgd[@)‘]geat]tldazﬁplh)llpﬁ)amﬂ(z) {4-NHnéthZlptpetazingDpheryB, 137-0 231 ne;
| - (6, 7-di hy droSH—E)enzo oxep|n0[450]pyr|da2|n3y)
3-(3-flWoro-4 (ZFIWer%ﬂSI =1 yl pi peridinyl)phcnyl)-1 H |
,2,4-triaz & e4Hz(=,7 1 31ﬂ§ -diethyl -1-
beneol 2, of £ Sarnota B ol by a5 Iy (SRR o i
1-yl pi peri di nyl )ypwberpiby LA- 1#3» IrlaZQleiﬁai dllaﬁlzrm»e 3,5 d| amne; |-(6,7-di hydro-5
H

benzo[ 2 X [4, )
5-(4-(4- pyf}l]r gﬁv{ gﬁk&ﬁyﬁ?%@ro?d? Hen;ré})“dfmﬁ?’ y%N (ZH g%r(r)(fhdu}gl 5-di am ne;
| - (6, 7-di hydro- 5/lpilpdtréiiu}¢):pﬁ¢r3f]l)t hﬁ{épﬁ 4}(‘1[64915 3Gy-pymicazi n- 3-yl ) -7V

-(3-flugro-4- met hyl eridi.n
15 ot P o B B s A SR A B D A SR dors Pl 4, 5
-c] pyridazin-3 -1y>\11))rpBBd1ﬁﬁ)pHch54§1r1H-142 @(tA@oleB:a,S)dqamme
decahydr oi soqui nol I n- 2- phen 4-tri azol am ne; and
T hy it e D By L kb 5 Gyt K Fgioyi-phrtol .
3-(3-fluoro-4- (QC}Trlﬁi*&fi'&ﬁ&l%heHMS i @Ol b 447 2RYE 8%idaige;y! ) phenyl ) - | .
H1, 2, 4-triazole-3 , am ne. ~ Anot'her enbodi nent |§the met hod where, in
t he corrpoun]d(ﬁﬁ quﬂmﬂfé{b@nzap Hehigpao[4.6rdlpyridbone:-yl)-N -(4-(4-pyrrolidin-1-
20 ylpiperidinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[2,3]thiepino[4,5-c]pyridazin-3-y1)-N~(3-fluoro-4-(4-
(pyrrolidinylmethyl)piperidinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[2,3]thiepino[4,5-c]pyridazin-3-y1)-N°-(3-fluoro-4-((4aR,8aS)-
decahydroisoquinolin-2-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine; and
25 1-(6,7-dihydro-5H-benzo[2,3thiepino[4,5-¢]pyridazin-3-yl)-N’-(3-flucro-4-(octahydro-
1 H-pyrido[1,2-a]pyrazin-2-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine.
Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:
R? is phenyl optionally substituted by one or more substitutents selected from the group
30 consisting of halo, alkyl, heterocyclylalkenyl, -R'*-OR", -R13-0-R'-N(R"),,
-RE-NR')-R"-N(R'?),, -RP-NR"),, -RP-C(O)R", -RP-C(O)N(R'?),, and
RE-NRYC(O)R'?; and
R? is selected from the group consisting of 6,7-dihydro-5H-benzo[2,3]azepino[4,5-
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R is phenyl optionally substituted by one or nore substitutents sel ected
fromthe group consisting of halo, alkyl, heterocyclylal kenyl, -R13-OR 12 ,
- R13- O R Wo-2bi(0Rs3wF2, -R13-N(R 12)-R 14-N(R 12 )2, - RL13PRNTRS2®™0)021275
-R13-C(OR 12 , -R13-C(ON(R 12)2, and -R13-N(R 12)C(OR 12 ; and R3 is
selected fromthe group consisting of 6,7-di hydro-5

Hbenzo[ 2, 3] azepi no[ 4, 5-yridazin-3-yl, (Z)-dibenzo[j][l,4]thiazepin-1 1-yl,
6, 7-di hydro 5Hbenz 2 0

6, 7- di hydr o- 5HbeEp a?,h%'ﬁ nbe[n ﬁgﬁlc’jgﬁﬁlageﬁﬂ i %3)é dlﬁy a%RHoptl onal |y
substituted by drezd?, 3]‘mélﬁin6[l4t5$&]p§/mﬁlﬁins3 skehets, edlﬁyrdmsﬁhe gr oup consi sting
of oxo, thioxo,

substi t ut ed cychGa?QEgp t %tbiglg%réawn‘@gg’!é 4 { ﬁ%“lé”ci’pg‘lﬂ?%%ﬂﬁfl%{“agﬁ&( O‘Y‘fo?ftri“brﬁal |y

substituted ar y|sub§?i@&én%%%iel:ﬁéd $lehSthE %%ﬁ@o@ﬁﬁhgxkox&mlbwaym suBshdld, ut ed
het eroaryl, optionally substituted -0(O

et erocyc RO- OR8 -R 8,
_R9-N(R6) R7, - RhabetbyRelkyl, mt@(e@y@dwltwwm@@g{%« RPEYIRily sulmGiutgdre) C( O) OR 12
, -R9-N(R6) C(O) RY t Ot OR8
oo L0 il EORSRS Tl ol P O

- R9- S( O) t N( R6) Rbpfivkedlyasubstitged haeroyl, opdtmtahysulﬁsnhmﬁ heemocyiclyLt-R& ORS hod
where the conmpou ¢l ?{@ ly m % {:Q) %@v?{gdaﬁﬁiﬁgﬁ ed from
t he group consi SRI 98/1(8 ’Ir%(%( %@ |’h[§/g;3 @ ©)

H benzo[ 2, 3] azepRAS|(RS)B(GIaRYF Q&N(Rﬁ)@((yjl?)g -REIN(RE(SBOMR UGHHR A i6 201 2),

(pyrrolldln 1-ylgethox henyl ) 4-trd azol e- 3, 5-di am ne; and
1- ((2) - & benzo[ &R/-$(PrO ié)"fheﬁztéﬁnl L 2)113y$§0)pR (Gwhers (ipPr b et Delrel

1-yl') et hoxy) phengb xrowirOR: Akl aZ0hen3. 5-di am ne. Anot her enbodi nent is
t he net hod where, H}SE )t]Me )cor$pour?é ? fo)rrrula (la) as set forth above: R2 is

phenyl opti onal IMOﬁLebsmbocimedt ibgheanghiybwhare thersonpetmtofddmivioffe), hesegr oup
consi sting tvl onalle cgf'bSt jtut ed (pn%} glroc%/cl yl al kyl, optionally
substitute ﬁléta Salrsﬁ? ARG ptl 0%8]11? SUbS ut ed het eroaryl al kyl; Ris
sel ect ed f rio(n-inbdyQ6,0uiihydensHdchig?2 Ofazepmo[4 5-c]pyridazin-3-yl)-N~(3-fluoro-4-(2-

6, 7- di hydr o- 5H b 6, | ohept d d
6, 7- d: hl?}dig 5H t‘g}?fz {d?“ g]yf)ﬁ'i?@%()g f[nz Slfi]lﬁ%]rﬁp‘éré(lil?gzgﬁtgﬁmu%e h optional ly
substi t ut ed|.py)-afenRs ﬁ[’lhﬁtfﬁéﬂéﬁhl ltlbﬁﬂﬁvi(éﬁ?i e%%gdlmométmywﬂﬁ) ¢gnsi sting

of oxo, thioxo, G%ano ni t al oal kyl', al kyl’, optionall
substituted cycllohfyazolechiltsmind.y substituted cycl oal kyl al kyl , opt| onal | y

substituted ary IAnother embodiment is the method where, in the compound of formula (Ia) as set
forth above:

20 R?is phenyl optionally substituted by a substitutént selected from the group consisting of
optionally substituted heterocyclylalkyl, optionally substituted heteroaryl and
optionally substituted heteroarylalkyl;

R? is selected from the group consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-
c¢]pyridazin-3-yl and 6,7-dihydro-5H-benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, each

25 optionally substituted by one or more substituents selected from the group
consisting of 0xo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, -R>-OR?%, -R°-0C(0)-R?, -R*-N(ROR’, -R°-C(O)R?,

30 -R%-C(0)OR?, R°-C(ONRHR’, -R-N(R*C(0)OR"%, -R-N(R*)C(O)R?,
R*-N(R*S(O)R® (where t is 1 or 2), -R*-S(0)OR?® (where t is 1 or 2), -R*-S(0),R®
(where pis 0, 1 or 2), and -R>-S(O)N(R®)R’ (where t is 1 or 2)

each R® and R is independently selected from the group consisting of hydrogen, alkyl,
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optionally substituted aral kyl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, -R9-OR8, -R9-OC(O-R 8, -R9-N(R6)R7,

- R9- C( O) R80 20A88%6®) OR8, - R9- C(O) N( R6) R7, - R9- N( R6) C( O BRTAR2010/021275
-RO-N(R6) C(O R8, -R9O-N(R6)S(OtR8 (wheret is 1 or 2), -R9-S(OtOR8 (where
t is1or 2), -R.-S(OPR8 (where pis 0, 1 or 2), and -R9-S(Ot N R6) R7
(where t is 1 or 2) each R6 and R7 is independently selected fromthe group
consi sting of hy )Y kyl ,
optionally substa:ﬁ{e&t}? Fglkg%kﬁgloaﬂ{ﬁgﬁ% qugﬁ(g%t}%{ ,‘{HSPQE'P[% ?/‘Jlg alrJf] (g{tlﬁ%l ally
substituted cyclsobdtiytbd araliyl, optbriaily suﬂsstutetdnyehbakkyt; lopadriayly alhbsytutedopt ionally
substituted heteroc aII bstitute heter

optionally substciyflﬁ%ﬁgd%h(é( QBB%{PQV %Bﬁ# EW@FY&&?“PE% %u{%‘g‘g?’%aryl al kyl ,
-RI 0- OR8, -R10- @&erod?&l@taﬁ‘l@,,optlmtyl\dﬁ%ﬁed ht\%@a@( @b%ll@@gbsnm C(O N(R8) 2
or any R6 and R7, together wth the,comop nitrogen hey are bot h

attached, form dﬁte&?ﬁlélﬁéll IR st t-GNe dR ReMes et é\l@l )Cz)mR aﬁ(@ﬁtﬂ @adl |y

substituted -het 7i g]ng,iap e group
consi sting of hygr oge )@?‘% I]BE%IJ%S}} R%F’t@ ny ,{]Jt?)éP Eﬁgtﬂgﬁﬁ)g}ﬁ%{? |y
substituted ary Itheyoapt bath attaqheé,dbsm P upteuhaﬁy aletyﬂmedd\bhetmaﬂyﬂ yr autmmnallyt ed

cycl oal kyl optio ? %% d cycl oal kyl al kyl, optionally substituted
het er ocycl yl (f&%f ted het er ocycl yl al kyl, optionally

substi t ut erableRgfsQﬁdejbbndeaﬂyis@@itdddﬁﬁh ke geudqsédnbluﬁlegdoﬂtgaﬁfgemraWya,laM&hyl each RO
is i nde‘oendent ly selected fromthe group consistin a. di rec bond and an

opti onal¥y substalietyegaletky; gtonglly Hibsieicd dtsdi wjics 5’ S(‘:lhgltﬁte #EWLR is an
optional l'y substd[ptlyxta@tg sﬁtgtlah&mycwaw e@ﬁ&e@tyehw&&é@cﬁnﬁwm@n%pﬁéﬁ’auy

i ndependent|ly selected fromtheé group consiSting ydr ogen,

hal oal kyl , al kerfybstitwigd tl%mt:}tct/yl,sqmgmltywbdltetyeh@allorayqulalésph pptnallally
substituted cyclg optionally
substituted aral Eg%tlwéﬁ%%rh%rﬁgﬁds%%t& %{ %géﬁﬁg?gl%%goy%m}(yl optionally
substit ut eohabteR%rsom@epbgdeaw;dlecmmom m grgummssumgmfmﬂlneﬂmndang{ bn and

optionally substituted 0 t enbodi nent i s the method
where the corrpod’ﬁﬁ Wﬁ ﬁﬁ@ﬁgﬁ%{@ F@‘P’ H e, is selected from
the group caasrStagomlonally substituted stralght or branched alkylene chaln and

| - (6, 7-di hydlgo 5H benzo[ 6, 7] cycl ohept af | ]]prl‘l azin-3-yl)- N
4- ((4-net yFSﬁP‘ﬁf‘@P%fﬁnﬂy Sq!emﬂglﬁq@pﬁl}qgrﬁ%ml)s ing pf hydrogen, alkyl, haloalkyl,

: (5. 7- i hydr o- ShL bongal By subsiaied cycptika opuigmallybstiaied onllytalion
3- (4- ((5-f1 uor oioptonallp-sgbstituted aryl, optionally substltuted aralkyl, optionally substituted
20 heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heteroaryl and optionally substituted heteroarylalkyl.

Another embodiment is the method where the compound of formula (1a), as set
forth above, is selected from the group consisting of:
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N~(4-((4-methylpiperazin-

25 1-yD)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°~(4-((5-fluoroindolin-2-
on-3-yl)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N’-(4-((4-pyrrolidin-1-
ylpiperidinyl)methyl)phenyl)-1H-1,2 4-triazole-3,5-diamine;
30 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N-(4-((4-
cyclopentylpiperazinyl)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N-(4-((4-
isopropylpiperazinyl)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine; and
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on- 3-yl ) net hyl ) phenyl )-1 HI,2,4-triazol e-3, 5-di am ne;

1- (6, 7-di hydr o- 5H benzo [ 6, 7] cycl oheptaf 1,2-f yridazin-3 -yl)-N

-(4-((4- pyorolovss4ss 1- yl pi peridinyl)methyl)phenyl)-1  PCT/US2010/021275
HI1,2, 4-triazole-3,5-diarnine; |-(6,7-di hydro-5H benzo[6, 7] cycl ohepta[l, 2-
f yridazin-3-yl)- -(4-((4- cyclopentyl pi perazi nyl)nethyl) phenyl) -1

H1,2 4-triazole-3,5-diamne; |-(6,7-di hydro-5

- benzol[ 6, 7] ept 2o C i 13X )i N+ (4-6(4- S
copropy! ot G LSS Ry BRRSA O ool T Erors-dspipitin 2

andl - (6, 7- di hydry)phedy peHag] Lr3zblki 2Pdiaalidk. 5- c] pyri dazi n-3-yl) -
-(3-fluoro-4-(isoindolin-2- yl)phenyl)-1 H1,62 4-triazol e-3,5-dj am ne.

Anot her enbodi meMiORe eme%ﬁﬁflwaahevmél‘%@ Wb?fetlﬁihecmawﬁofgﬁnmﬁ%%s Tra) as
set forth apaueboRl, R4 and R5 are each independently hydrogen; R2 is
6,7,8,9-tetrahydro-5H benzp%?] annul ene-2-yl optionally substituted by one
or nore SubBt Rt aedRt aresathapdengndangshhydrese oup consi sting of al kyl, al kenyl,

oy ek ok ok ol 8 el AL L g

nitro, optionally uted ar I on

optional | y substsubstit@entasdédt@nydm tlepdroqnalnkigtisgudfsd kyl ulleadyl yikyod! kajd,,
optionally subst,ituted, cycloal kylalkyl., optjonally substitute )

cycl oal kyl al ken a?“h?fﬁihﬁﬁﬁikmyls %31“?)%1?5{’ 86‘?’#%‘10%‘?’(%%}@’ 9’?{0’ %{qnaﬂyaﬂb?mmed
substituted het efacyglonhid) kpbtituRPbiBAR| dp¥iosdSubdtititedaREayION M@l kenyl

optionally substituted heteroaryl, optionally substituted heteroaryl al kyl,
optionaldy substsubsited %@ﬂC@#l@érgprlalpql&ﬁybS,tltutr-'égmwzla}kylmpextkye}lbﬂlt&tzd,

- R13- O R14- N( R12), 21001 Bl e MR kb i MR ed Bh2rocy RBoNRAR) Supsiifikd- (O R 12
L CRIZ-QOOR 127, “TRIS-CONR 122, ~RI3-CLONR 12) " RIATNRL2) R13

- Ellg ﬁg g)l % g( B)zghm;@cl@lal@l,iomimafyrﬂ@mmt@( @t@ﬁzcxél%ylilkerll%&pbﬂ@mﬂmgx@@)tﬁd 12,

- - ere t.is.1.0 - - e is or
2y Ria- 80 PRIBE AR gy %{bStgugﬁ)isefoagnﬁfﬁre%@ﬁa %W%é%u%% > (where ¢
is 1 or 2); and HeRréssylalkpolly-RYCORE, Het-©aonR'? cRHtGRM-NgR'Ypr e than 14 ring
atons sel ected f I onsk St A= dihyd

H benzoPbrJ cycl o'hgg']f’ éﬁ‘hl%"lglé%&n&d 2@133\}@%34 ?ﬁ%‘,@ﬁgg]@M= ‘%%'g(O)ORIZ’

di hydr o- 5H pyri de[32-«BN(BR!2 (A IR'2Nek BB daBL 2y RY.OR"?
6,7,8,9-tetrahydr %%%%Lféﬁc%%)ﬁgptbggqga?ﬁ eﬁg%Z),l%-’G%L p()[j/.(-l‘ol’;rr\rjllf%l )nl-{4-())/llz, ’

6, 7- di hydr o- 5HoeRz of (R T QYRR GhBot MR EA@) R yr-Rit NRBIQIR  (where tis 1 or

0,77 o S el S SUreeRIAR S ol LAY Bt 1 or2)
-R"-S(O)N(R'%), (where tis 1 or 2); and

20 R’isa polycyclic heteroaryl containing more than 14 ring atoms selected from the group
consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl, 6,7-
dihydro-5H-pyrido[2',3":6,7|cyclohepta[1,2-c]pyridazin-3-yl, 6,7,8,9-tetrahydro-
5H-cyclohepta[4,5]thieno[2,3-d]pyrimidin-4-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[1,2-d|pyrimidin-4-yl, 6,7-dihydro-5H-benzo[2,3 |azepino[4,5-

25 c]pyridazin-3-yl, (Z)-dibenzo[b f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[4,5-c]pyridazin-2-yl, 6,7-dihydro-5H-benzo[2,3]oxepino[4,5-
c]pyridazin-3-yl, spiro[chromeno[4,3-c|pyridazine-5,1'-cyclopentane]-3-yl,
6,8,9,10-tetrahydro-5 H-spiro[cycloocta[ b ]pyridine-7,2'-[ 1,3 ]dioxolane]-3-yl,
5,6,8,9-tetrahydrospiro[benzo[7]annulene-7,2'-[ 1,3 ]dioxolane]-3-yl, 5,7,8,9-

30 tetrahydrospiro[cyclohepta[b]pyridine-6,2'-[ 1,3 ]dioxolane]-3-yl, 6,7-dihydro-5H-
benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-
d]pyrimidin-2-yl, 5,6,8,9-tetrahydrospiro[cyclohepta[b]pyridine-7,2'-
[1,3]dioxolane]-3-y1, 6,8,9,10-tetrahydro-5H-spiro[cycloocta[b]pyridine-7,2'-
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6, 7] cycl ohept a[ 4, 5-c] pyri dazi n-2-yl, 6, 7-di hydro-5H benzol[ 2, 3] oxepi no[ 4, 5-
c] pyridazin-3-yl, spiro[chroneno[ 4, 3-c] pyri dazi ne-5,1"'-cycl opentane] -3-yl,
6, 8,9, 1 Owoebroaisygso- SH-spi ro[ cycl ooct af PCT/US2010/021275

] pyridine-7,2"-[1, 3] dioxol ane] - 3-yl,

5,6, 8, 9-tetrahydrospi ro[ benzo[ 7] annul ene-7, 2' -[ |, 3] di oxol ane] - 3-yl,

, 7,8,9- tetrahydrospiro [cycl ohepta] ]pyridine-6,2" - [1,3]di oxol ane]

3 |, 6,7-dih ezo idin-
L ALY LGRS o ISt B ]

7-di
, 6, 8, 9-t et r ahy cheglsptionf @lb@m@dé}[y oppyrmdremelbﬁtlt@enis S[elemtee]ﬁ@rroth@gmme] 3-yl,
,8,9,1 O-tetra oct 6 di 3y|
and 6, 7-di hydror}éﬂéﬁ % ?gb _}ﬁ}%& {‘1 11@XSHE{Pyrl &Ia}]kyi,o%nona]llgcs};‘ %B‘f% onal |y
s ]chbStI tut ﬁd by myelommylrmpteonsujasabshmeara]ltclgclsiellllzgletk@d obﬁ@mllt/gfbsg;mumal I rglonsi sting
of oxo i oxo, lang, n al o opt i
substit ut ed cycIO(P\éPWgysubJ%’t"?t%%FF‘{Wl %%‘Pﬁ? é‘t‘@gt“(&iﬁb{eﬁ?aﬂﬂk Q@tWP”y optional I'y

substituted ar ylsub_@;@l;tb@ﬁ@é,{,y bq@‘ﬂ@m& eeb. @c@b)kw ~-RURIRGRALRY CapRSL i t ut ed
het eroaryl, opti oglal I itute R9- 0 -R8,

" Ros NCREY R, 1R C@Wgﬁg ﬁ%wﬁ%q&mgiﬁ NCROCPIRS (O ORL2 |

- RO- N(R6)C(O)R8 y\@e%; ]y wher e
t is 1 or. 2), R}é g?%&)lg@h? Q)él%e%q i Iﬁ g@) EA-))R (Vavﬁ%{etﬁgg(g?é))% 3"&
(whﬁr eth |sd1 or(“fhglefamd baﬂ)dﬁﬁl o d)dﬂ?(é{ )}éa(Meﬁals banndﬁiﬁiefae}?iﬁ I ,

eac and ea are 9 ec e oV r gonmpounds. of for a

Anot herl%enbodl £ ¢4°8 Ry 1% Cﬁgt e?a(?h oeﬁgbﬁnc?rn‘g‘?s 4%6?}“9113%‘?6? as set
forth above, is csgl s@ﬁcg@ffdr@lmat(k@ group con3| sting of:

| - (6, 7-di hydro-5H enzog 7] cycl oheptq’& 2-c] pyridazm 3-y

3-(7-(pyrrolidi foifgr pmbedimept Vig thedpatiy wk%cﬁlﬁrosmewdnféﬁwléﬂe% 25 §At) - |

H1 24t il 5501481 Bin the §Bug cSlish¥g 7. 5H benzol 6, 7] cycl ohepta[ I,

((bicycl o[ 2- @2 &P]h@(#jpaﬁﬂ Eevbﬁﬁaﬁvmheeta? BcipytidazimByd-¥-GHpyentdipAhdRnul ene- 2

-yl)- 11,2, 4- t A e it

I }/( 23 7-di hydr o- 2?1!%0 gdr jgg]ozﬁ?pl%né][u}efl 52 'yfl)'%]il A5 |trhazgle§ﬂ’§'§1\alml?&7-
((bicycl o] 2-&,7- dl}xpmpti"}nbarzy[6),’(]nﬁﬂdsnebﬁae]rﬁ4an))yri6aﬂn 8, ySB)N%Ur ahydr o- 5Hbenzo[
7] annul ene- 2-yl) 5H benzo

e-.3,5-di am i
, 7] cycl ohept a[((f“‘?"_%’fjpgﬁ'ﬂﬁ?f" - ani}’fl?) ?«Ig 8%(t?tr§]yﬂ@r 1% bz Iaﬁl}mﬁ)ene 2-yl)-
7,8,9- tetrahydm&zﬁh@ibz@[azlcaa}ﬁmkene 2-yl)-1
2,4-triazol e- 3, 5-di ani

I( 6, 7- di hyldog’- @hw@férﬁi%wzvﬂd:@ey%@ptam ChyEfaB R NT3-y1 ) - N
(7-azgti di n-1 phdyelof2.2.1]heptan-2-yl)(methyl)amino) 6,7,8,9-tetrahydro-5 H-
benzo[7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N°~((7-piperidin-1-yl)-
6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N’-((7-azetidin-1-yl)-
25 6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1 H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢c]pyridazin-3-y1)-N°-((7-(R)-pyrrolidin-1-yl)-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N-(7-diethylamino-6,7,8,9-
tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;

ouIo ' UI(

[6

6,

H-
(

30 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1 ,2—c]pyridazin—3-yl)-N3-(7-cyclopenty1amino-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3 -yl)-N3-((7-(S)-pyrrolidin- 1-yD)-
6,7,8,9-tetrahydro-5H-benzo[ 7}annulene-2-yl)-1 H-1,2,4-triazole-3,5-diamine;
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6, 7,8, 9-tetrahydro- 5H benzo[ 7] annul ene- 2-yl ) -1

HIl,2, 4-triazol e-3,5-di am ne;

| - ( 6, 7- diwpdnmy/dssksbenzo[ 6, 7] cycl ohept a[ |, 2- c] pyri dazi n- B€yIys2010/021275
-((7-(1?)-pyrrolidin-l-yl)- 6,7,8,9-tetrahydro-5H benzo[ 7] annul ene-2-yl ) -1
H1,2, 4-triazol e-3,5-di am ne;

| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N
-(7-diethyl 6,7, h e

H 1, 2, 4- tr.gggo?glhﬁd%’ i g?ﬁ*zﬁgf’t T @‘ aﬁﬁ%‘cﬁ"ry ‘8M'§§E)lzj}3[ @%‘%@cl ohept a[ |

, 2- c] pyri dazi n- %MthoNcaﬁanﬂMﬁjh@D&mt- wlacmm&w -tetrahydro-5H-benzo[ 7 Jannulene-2-yl)-
6,7, 8,9-tetrahydro- 5H-ben nnul ene-2-yl)-|

H 1,2, 4-triazol /B18:Adviam ‘Fl Jlamine;

1-(6,7- dlhyld@véiﬁ@l%nszf%@nz@ el QORPLALD PIR-BAaz i -

-((7-(5) - pyrgol i d| n-1| - ‘ IS ';l % &%?etra{?pg?dcj) SH%g%\zo ]ar(fgl)ljl ene-2-yl)-|
H 1,2, 4-5%riazol mogymvlaﬂhdi@lﬂﬂx 6,773,%teh91wd®o -5H-Ysarol dlagnulfreyEyOHEp1 A[4-

1, 2- c]pyrlda2|n 2-(5)-

met hyl oxycar bony%%)y%%(s)lcé%gmé yl)-6,7,8,9-tetrahydro-5

H benzo[ 7] an(yl-aihgdid-3H-penzofs, 7]2|:y<ﬂoltbptal[] %\-z*hiyﬁd&lﬁéeyl)aﬂ (BediethylaGinoettiyiry dr o- 5

car boxy) pyrT o} | PRIPE] '7%9%%%@@3?#&%8%3@@%@ [ Reielesy ) - 1w
1, 2, 4- trlazole&mlgedlamne (67d|hydr05

H benzo[ 6, 7]]7 cl ohepta % yr| dazin-3-yl)- -(8-diet h7yl am noet hyl -

Oyt oxlf 6. &S dior oL I aseeptst it 2 U

IH1,2,4-tri azol |

H benzo[ 6, 7] cyclfﬁh%ﬁ?nfﬁ&lgm ‘?g% %%%t%?gdrgx Qen? anm(le?e 2fypul({1r’é§y4r rolidin-
1-yl)-6, 7, 8, 9-t etiazkeydlpalidnibe;benzo [ 7] annul ene-2-yl)- 1H1,2,4- triazole-3

00 A 0 e S LA . ARk ZLEYFLRBRRL ALl £ Bl oz n-3-Y1)
H- benzo[ 7] annul &ﬁlﬁhﬁpyﬁ()lrdlﬂ HyD-67 8;9-ttil3aa- EH&)ﬁﬁzo(ﬂY]amu’ﬂ@,e -A-yli-6 H7+,2ithydr o- 5
H benzo[ 6, 7] cycl ohe;? % , 2- c] pyri dazi n- 3- yI) N-(7-(3-(i?)-

hydr oxybyrr ol i ditH24ols deprying 9.t et rahydro-5 H benzo] 7] annul ene-2-yl)-1 H

1,2,4- triazg Rap érodﬂf?-m&% 61’ c&@@ﬂepfil' h)’-@]@rléazm 3 yl) -N°- (7 3-(R)-
H benzo[ 6, 7] cycl o%ept al azin- 3- g

met hyl pyrrol i di myﬂroyivpyre)lmlre *.‘?Y)tfef SQHymdls) b T]ar}xal&ﬁm12eﬁklﬁ=ly14-|
llilbeﬁzgi 6t r7i 2;2:“3 Zgbgl)qfaf%%%?pyr: ;jfagl Z gl SY;HONS (7-(3-(5)-
hydr oxypyr rio(4, ﬂdihyﬂroyﬂH—ba)zB[@]dediepalhyﬁ-lth}yﬁd&hﬂnéMijFlh@ﬂ(dﬂ)ene 2-yl)-1 H
1.2,4- 20 methylpyrrolidin-1-yl1)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl1)-1H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3 -yD-N-(7-(3-(S)-
hydroxypyrrolidin-1-y1)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-14-1,2,4-
triazole-3,5-diamine;

25  1-(6,7-dihydro-5H-benzo[6,7]cycloheptall ,2-c]pyridazin—3-yl)-N3-(7-(3~(R)-
fluoropyrrolidin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7}Jannulene-2-yl)-14-1,2,4-
triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3 -y1)-N°~(7-0x0-6,7,8,9-
tetrahydro-5H-benzo[7]annulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;

30  1-(6,7-dihydro-5H-benzo[6,7]cycloheptaf1,2-c]pyridazin-3 -yl)-N3 -(7-cyclohexylamino-
6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cycloheptal 1 ,2-c|pyridazin-3-y1)-N’~(7-cyclopropylamino-
6,7,8,9-tetrahydro-5H-benzo[ 7 ]Jannulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;
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triazol e-3,5-di am ne; 1-(6, 7-di hydro-5H benzo[ 6, 7] cycl ohept a[ |
,2-c]pyridazin-3-yl)-N-(7-(3-(i7?)-

f | uor opyrwol2noiassdesyl ) - 6, 7, 8, 9-t et rahydr o-5 H benzo[ 7] arculuse@od212573 - |
H1,2,4- triazole-3, 5-diamne; |-(6,7-di hydro-5

H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazi n- 3-yl ) N -(7-o0xo0-6,7,8,9-

t et rahydr o- 5H benzo[ 7] annul ene- 2 yl)-1 HI,2,4-triazol e- 3, 5-di am ne;

(1 eyel oney a oo o) P ARERI ﬂ&fyﬁ@%@%f’ AR T

H1,2, 4-triazol eetﬁ\,hSdlﬁbi-Sa‘mbmo[]]ar(rﬁl ene-di- 1y dlH el B4-triazole-3,5-diamine;

s e USRS b o) P FB L S 550 LA

H1,2,4-tri azol e-y)-;78, aptaBydro{561- Baﬁbmﬂlh@bﬁe 2-y1)-1H-1,2 4-triazole-3,5-diamine;
H benzo[ 6, 7] cycl oheptal |, 2- @;ﬁy” dazi

) - -,(7-hyd)rox -6,7,.8 0-
t et r ahydr o- 544 hehydpAEheiae czcls)he)ﬁtai 1 #przdwl@-ﬁ%)zfé{r@- etephygirgbyrans2-
1- (6, 7-di hydr o- 67 Iefasiviy. Br-1Y At §
3-(7-(4- et hyl pﬁgiel?ggl?ﬁm%@ 6ﬂ§§%t&h9¢ﬂ){¥)a§g—{ %zr%ogb%fﬂ_ﬁgleg@é Ne)) B '1}5,4) triazole
H- benzo[ 7] annul épedamyie) - | H-I ,2,4-triazol e- 3 5-diam ne; |-(6, 7-di hydro-5

e o T PRI G B DB B LS e a2

H 1,2, 4-tri azol &;7,895%etehhgdiors- bénsz]Zmﬂlelﬂydr}O) Bjﬁlblgmmdz&e?}] mdghﬁﬂiept al

3 5 2 B oo bt e ] St et e fyidin 3 51N

6,

H"Z a-triazol e 1Ty Rt R§arhink B, 778, diedivad] c%szb 7]annulene-2-yl)-1H-

H benzo[ 6, 7] cyclezo}%e%t(g?[y<Prm ﬂf%yli“, dazin- 3- y? enZO[ Jannulene-2-y1)-

(cycl opropyl net Hyd ‘}élfﬁﬁzﬁl?@?haglll%tetrahydro 5 H-benzo[?] annul ene-2-yl)-1 H

H benzol 6. FSTTERAG ATPAGo [ bR diBlal AL B daip-3 -y 57--
(di et hyl am no) et(ﬂlrjtih)flmhwbﬁyi)metgﬁl,zﬁliu& Q7 Ig(ﬁ WeghiggaﬂaQ}SH -benzo[7]annulene-2-yl)-
rrazol e- I am ne,;

H b 7 |
1- (gnso%l ]h;tgpg glrsz’é ztB%’%)l@/F‘éﬂ?%Wg’pt a[ 1,2-c]pyridazin-3-yl)-

3- (7- (4- pyri-@,i-dihidrolsH- M&rﬂbpﬁ‘f]bﬁhldhebtayﬂ Q-c@yﬁd&l£3imtmhmgr@nalldln 1-
H benzo[ 7j annul ene- 2- 4-tri a

1- (6, 7- di hydr o- SHPBE] Ib%{yé) 6] é;ﬁ’ctﬁ%ﬁ%{%ﬁﬂ?e@zoéﬂawﬂléﬁ H4H: LR.p-tpzole-
-(7-(4- (p| per i disis_gihmiget Met hyl) pi peri di n-
1-yl)-6,7,8,9- t ef rahydr 6- 5H benzo[ 7] annul ene- 2- - 11,2, 4-

triazol e- 3 15(6¢i-difvyrdre= S H- -b¢rgo [t drynjeheptapl .2- C]pyrldazm 3 yl)-N -(7-(4-(piperidin-1-
H-benz %6 7lcyc lyﬂﬁ&%l%lf)eri%f ﬁ:-l RIY)r-é,g,ﬁy-tgtrghyﬂ()éH-Iﬂenéofﬂgmlp&e@l-;l)-qH9 1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N>~(7-amino-6,7,8.9-
tetrahydro-5H-benzo[7Jannulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N~(7-(2-
25 (dimethylamino)ethyl)amino-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-
1,2, 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N~(7-
(carboxymethyl)amino-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;
30 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yD-N-((78)-7(t-
butoxycarbonylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 ]Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;

1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N’~(7-(acetamido)-6,7,8,9-
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t et rahydr o- 5H benzo[ 7] annul ene-2-yl)-1 HI,2,4-triazol e-3, 5-di am ne;

| - (6, 7-di hydro-5 H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -(7-(2-
(di met hylwoi2omyoss4sgl ) am no- 6, 7, 8, 9-t et rahydr o- 5 H- benzopc¢rarseubeeas2-yl ) - |
H, 2,4-triazole-3,5-diamne; |-(6,7-di hydro-5

H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -(7-

(car boxynet hyl ) am no-6, 7, 8, 9-tetrahydro-5 H benzo[ 7] annul ene-2-yl)-1 H
1,2,4- triazole- [ 'ne'I- 7-di

H benzo[ 6, 7] cyclt%tﬁdhﬁflr% " cz]ow?mé‘ PP pr})loz %trlazf)%ﬁ diamige;

but oxycar bong, ’aﬂihlydr)o-ﬁ‘l Ber&p&’r I]eym@litpdu[ D25]ﬂy|rlbﬁixz-0{y7)]-ﬁﬁ(md(21ﬂ)%2-2 yl) -
IH1,2,4- triazole-3 a]rén g %

H benzol 6, 7] CyCI(Bﬁg]ﬁf(&{arb(’? 1]’36§PrhidH’a "th Q37,§,|9)tetr ydro-5H-benzo[7]annulene-2-yl)-

- (7- (acet am do) -1§7.7 2 &8 ft-h 3hughReSH benzo[ 7] anul ene- 2-yl ) - |
H1,2,4-triazol e-3,5-di am ne; |-(6, 7-di hydro-5

H benzo[%, 7-tyElibbieet di-berzoks, Hyyd Qi@mahl%clnyyldam-3(ﬂ) Vit (4)4-2-
th b I tr
{77 annal one- 2- y1 REPIbGR bt bt b A At SRS B 24
H benzo[ 6, 7] cycltatweptBpidianiad;pyri dazi n-3-yl)- 3-(7-(4, 4- difluoropiperidin-
1-yl)-6,7,8, hy, i1,2,4- t l e-3
5yd|) ani ne; ! ?6 ('gﬁlffgr& %g?rgogﬂ iﬁ%B{ag] %L?E‘ﬁ??ﬁ%ét@[l “c] pyri da;: ﬁzg ;I ) -
N -(7- ((met hoxx@ﬁétm@yérﬁmmbﬂlyn@néﬂwmamacm §9Ze&h9dltoemahydr 0-5 Hbenzol

7] annul ene- 2-yl) 2,4-tr1azole-3,5-diamne; |-(6,7-di hydro-5

H benzol%6, 7] cyclbéﬂ@;ﬁ't']affrmezl-e@]'mrrlﬁdla% Hﬁn@%ﬁl 3,5-dRgmipgs- ( (277) - 2-

(Hci'ﬂ goz_y) PYLIOHl o 5]¥l)énz§{677é§yc?(ikfe§1t6a ﬁfxﬁﬁﬂgélﬁgwﬁo bl apmi ene- 2-yl) - |
H benzo[ 6, 7] cycI(eﬂn@pmx[}drroj_adm}1pyh)16d7a&,9ﬂet@hydlr)) 5 Hben(z@[ /| ahnulene-2-yl)-1H-1,2,4-

(et hoxycar bonyl) REr ? ) 6,7,8,9-tetrahydro-5

H benzo[ 7] annul é‘ﬁ% %%’ ) 1,2,4-triazole-3,5-diamne; |-(6, 7-di hydro-5
H benzol[ 6, 7]-@yxHibhéptsH- ber&o[ﬂ'ﬂy}“dl(ﬂﬁpia[ﬂ - Belplyyidadh-3T-H4¢7-(4-

car box I peri - | ro H benzo[ 7] annul ene- I
I(H- 1,2, Lyg pt i azg?tEO@car@O@ﬁmgﬁlé n- -Yb 7F¥rd§ Fﬁ;@gwer%SH okt lamulene 4114 )
H- benzo[ 6, 7] CyC'loiW—B{&Bl'eéZS giapyid; dazi n-3-yl) - N--(7-
((carboxynet h Izé‘g1 am no) -6, 7, 8, 9- t et rahydro-5

H benzo[ 7] ant®ud- enzo[6, ]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(7-(4-
(carboxy)piperidin-1-yl1)-6,7,8,9-tetrahydro-5 H-benzo[ 7]Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;

20 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N>-(7-
((carboxymethyl)(methyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7 Jannulene-2-yl)-
1H-1,2 4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N~(7-(4-
(ethoxycarbonylmethyl)piperazin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-
25 yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N°-(7-(4-
(carboxymethyl)piperazin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7]Jannulene-2-yl)-1 H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N>~(7-(pyrrolidin-1-yl)-
30 6,7,8,9-tetrahydro-5 H-benzo[ 7]Jannulene-1-yl)-1 H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-yl)-N>~((7S)-7-amino-6,7,8,9-
tetrahydro-5H-benzo[ 7 Jannulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta 1,2-c]pyridazin-3-yl)-N~((7s)-7-

58



| H-1,2,4-triazole-3,5-diamne; |-(6,7-di hydro-5

H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -(7-(4-

(et hoxycawbanylaseisty! ) pi perazin-1-yl)-6,7, 8, 9-tetrahydr ®%5/US2010/021275

H benzo[ 7] annul ene-2- yl)- 1H1,2,4-triazole-3 ,5-diamne; |-(6,7-di hydro-5
H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -(7-(4-

(car boxynet hyl ) pi perazin-1-yl)-6,7,8, 9- tetrahydro 5

el SR ST S A g o

(7 (pyrrolidin-1,2,4yligzoles3,3-dBindné; et rahydro 5H benzo[ 7] annul ene-1 -yl ) -1
,2,4-tri

L bezol 6 Ty ErNERr POl Bt dieieria S rdasp-3 g3 9HRo- 6, 7. 8, o-

tetrahydro-5Hb th201R6,2-8y0-tetrhhyfdrd-5 B kndd[7 di mzue
| - (6, 7-di hydr o- gﬂf—tk lgﬂno?g 7 ’ggc%? e|tort a>]_drr g c] Byr[l %g%lﬁrlegz 7 ba

-((75) - 2 (di (cydiigzoiopyt 1I119I)am no)-6, 7, 8, 9-t et r ahydr o- 5

R
yri dazin:3-yl) - (fBof(Elnd)- o185 temtion6 by fifmmaen 2718) 5 Iyt iyt - 5

H benzo[ 7] annul ,2,4- triazole-3,5-diamne; |-(6,7-di hydro-5
H-benzo[ 6, 7] cycﬁﬁﬁg'ﬁf‘ﬁ[fel) 2- c] pyrl dazm 3-yl)- N -((75)-7-

((propyl ) am-pe)-df; no%]@-b&ﬁo[@ﬂ)tj’cﬂ&hegtaﬁ' @-@Eﬁ'ﬁ[ﬂzﬂlﬁgw L ghgadryl ) -
IH1,2,4-triazole- 3,5-diamne; |-
H- benzo{06 7] cycl(éﬁ’é‘m}’mm@ L §§rtFT(§2§§’FIW_ %H}ppl)z‘o[ﬂam(uéepg)z_y;l) 1H-1,2 A-triazole-

(di propyl am no) -5 drafdn stet rahydro-5 H benzo[ 7] annul ene- 2-yl ) - |
H 1,2, 4-triazole- 3,5-diam ne; |-(6,7-di hydro-5
H- benzo[ 6, 71- @bﬂ@m@m%‘[’ Iberzotq b}yyqldwztahl B-cldy)ldazm -307BT-(7SX B diethylhmiriono) -

6,7,8,9-tetrahy [ nnu
H1.2 4-triazol é\ggSg tg é5;7fll ertzg andluﬁené 2L lislH 1,2,4-triazole-3,5-diamine;

H- benzo[ 6, 7-@ytHibkhépt - ben?co(f] Pyydlelapiant, :&cwy)ldajih 350 B}(7S)-7-
(cycl ohexyl gmdpg%ycﬁ%—texylawwo}-6§|t,f{1§&¥@£ gl_S'_FPgerr]lzzngM&gHel: Sr}]/?)_ 1219-){12),4_-| H 1,2 4

triazoll-3
H benzo[ 6, 7] cychahept abldigniad;,pyri dazin-3-yl)-iV 3-((75)-7-

(cycl opentyl am no) - 6, 7.8,9-tetrahydro-5 H benzo[ 7] annyl ene-2-yl) -1 H1, 2, 4-
1-(6,7-dihydro-5 H-benzol6, 7]cyclohepta[1,2-c]pyridazin-3-y1)-N"-((7S)-7-
(cyclopentylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;

20 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N>~((7S)-7-((1-
cyclopentylethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 Jannulene-2-yl)-1/-1,2,4-
triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢|pyridazin-3-yl)-N~((75)-7-(2-
propylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-y1)-1 H-1,2,4-triazole-3,5-

25 diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N’-((78)-7-((3,3-
dimethylbut-2-yl)amino)-6,7,8,9-tetrahydro-5 H-benzo| 7Jannulene-2-yl)-1H-1,2.4-
triazole-3,5-diamine;

1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-((7S)-7-

30 ((cyclohexylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 ]Jannulene-2-yl)-1 H-
1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N~((75)-7-
(di(cyclohexylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]Jannulene-2-yl)-1 H-
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triazole-3, 5-diamne; 1-(6,7-dih
1,2-c]pyridazin-3-yl)- -((7S)-7-(
8,9-t

i

ydr o- 5H benzo[ 6, 7] cycl ohept a]
(
cycl opentwbebtwisyssi no) - 6, 7, -te
(
d

I

trahydro-5 H benzo[ 7] aomuisene/2t2y$ ) - |
HI1,2,4- triazole-3,5-diamne; |-(6,7-di hydro-5
H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N-((7 S)-7-(2-
pr opyl am no) -6, 7, 8, 9 tetrahydro-5 H benzo[ 7] annul ene- 2-yl) -1

H I, 24tr|azole1 ia ’glj (67d|hydr05

H benzo[ 6, 7] cycld ’I Z? r&fpyrl’dam n-3-yl)- -((75)-7-((3, 3-

di met hyl but t 26yId)@mmw-banzz){@myﬂemepwnymcqpﬁldhmermpmI(aﬁ)qm((émcﬂeme)l |
HIl,2, 4- triazole-

H benzo[ 6, 7] cycl%ﬁ@'ﬁ?’gf’ nzme]%?y’% &%ﬁhﬁd‘@ {W “ZQ@J?WE?)%";'YD 144-1,2,4-

((cycl ohexyl et I}_ylla)(gérp, BQiakiné; 8 9 t et rahydro 5 H benzo[ 7] annul ene- 2-yl ) - |
H 1,2, 4-triazole-3,5-diamne; |-(6,7-dih

4 beng ol 5. 7] ek Biraise i bomady, yyoIghepiahL 3Ly damn3e(Ur S-S 7-(2-

d | oh | me I 2-yl) -1
fﬂl gcict ohexy! I %%&%@&ﬁ&etﬁyﬁ%r@m@ éﬁ%@g&yﬂg@m%ﬁw%mmﬁnw Lyeneg2-y!)
H benzo[ 6, 7] cycl hhéptiadole-2,5¢ljqpyiné;dazi n- 3 yl) - ((75) 7- ((5-chl orot hi en-

2-y1) et hyl ) 0 S 0l o FROMR 0r 0 RSO hanb gy A ) ! W 24

H benzo[ 6, 7] cyclubg @Iﬁ,],)laeﬁ}/mﬁﬂnd@,m?eetwh)/dro SH-bénfR) HdmuleBe-2-yl)-1H-
car boxyﬁ({\enyl)rret hyl ).am no-6, 7, 8, 9-tetrahydro-5 H benzo[ 7] annul ene-2-yl ) -|
H 1,2, ®triazollk? gtgaz&iea}ﬁﬁéamlpe(t; 7-di hydro-5

H benzol 6, 7; eﬁeé%ghamme&ogd gm@@egurrm yhidaPh3G0Y N 277371?(3-

br onophenyl t hyl )am no- 6 rahydro- 5H benzo[ annul ene- 2-yl ) -
1H, 2,4-triazol(dietEylanmm-d;8.9- tegrehyﬁr%SHylzhn@O[Slannulene 2-y1) 1H-1,2,4-triazole-
H benzo[ 6, 7] cyclg?spt a I 2-c]pyridazin-3-yl)- N-((75)-7-

(di met hyl am no) 2t et rahydro-5 H benzo[ 7] annul ene- 2-yl)-1

H1l,2, 4-tri az&’v-drhyaroissmbamol[@ﬂcyelélﬁapf’a[dQI&Mﬁﬂaﬁn 3-y1)-N’-((78)-7-

- benzo 6y7£ﬁ1yﬁ3§y%5’bpa sy P Ay eGP e TRV R 11 2, a-

triazol e-3, 5- di aghAds-3)5-difmihedi hydro-5

F+benzol 6, 7] (g/ % ld?}g/gg)t SaIlI Ibenzo[g gf{:;élg}ﬁeﬁar[]l 2-c pyn-daz\l/n 31 y(l N) ((75) 7 (3-
pentylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 ]annulene-2-yl)-1 H-1,2,4-triazole-3,5-
diamine;

20 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N>~((78)-7-((2,2-
dimethylpropyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-14-1,2,4-
triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 2-c]pyridazin-3-yl)-N>-((78)-7-
(di(cyclopentylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1 H-
25 1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N>~((7S)-7-
((cyclopentylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N"~((78)-7-

30 (di(bicyclo[2.2.1]hept-2-en-5-ylmethyl)amino)-6,7,8,9-tetrahydro-5 H-

benzo[7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H—benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N3~((7S)—7-
((bicyclo[2.2.1]hept-2-en-5-ylmethyl)amino)-6,7,8,9-tetrahydro-5 H-
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pentyl am no) -6, 7,8, 9-tetrahydro-5 H benzo[ 7] annul ene-2-yl ) -1

H1,2, 4-triazole-3,5- diamne; |-(6,7-di hydro-5

H benzo[ 6wo]2ewaisedsept a[ | , 2- c] pyridazi n-3-yl)- N - ((75) - PCC(B200/021275
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IH1,2,4- triazole-3 ,5-diamne; |-(6,7-di hydro-5

H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -((75)-7-
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((cycl opent yl net hyI ).am no).- 9-tet ra%ro 5 H benzoB?] annul ene-2-yl) -1
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H1,2,4-triazole;. 3,5-diamne; |-(6,7-di hydro-5

H-benzo[6 7] cyclddﬂlélﬁf:’a[l 2-c]pyridazin-3-yl)- N-((7 S)-7-(but-2-

enyl am no) - 16(677&h9chtoem@b¢m@7]5ydfoﬁbpfam Z]p@rﬁﬂ&&@[}%d)ZN’y{()’S)lﬂ -(butyl(but-2-
HIl,2, 4-triazol e-3,5- diam di hydro-5 Hb 0[6 7] cycl ohepta[ |,
-] pyr i Pazi n- 3- ﬁnyl_)zmgmm §§)8 9 &tr@l@@g@,—ﬁ({&?pz%ﬂamulene 2 yl) 1'H-1,2,4-triazole-3,5-

enyl) am no) - 6, 7, 8@k et r ahydro-5 H benzo[ 7] annul ene- 2-yl) - |

H1,2,4-triazol e-3,5- di am ne;
1-(6,7- d1hydro 5H—pyr1do[2’ 3':6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-((7S)-7-(t-

butoxycarbonylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7 ]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;

20  1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta| 1 ,2-c]pyridazin-3-yl)-N3 -((75)-7-amino-
6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5 H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N"~((7S)-7-
(dimethylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-y1)-1H-1,2,4-triazole-
3,5-diamine;

25 1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N~((7S)-7-
(diethylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 Jannulene-2-yl)-1H-1,2 4-triazole-
3,5-diamine;

1-(6,7-dihydro-5 H-pyrido[2',3':6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N>~((7.5)-7-
(dipropylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1 H-1,2 4-triazole-
30 3,5-diamine;
1-(6,7-dihydro-5 H-pyrido[2',3':6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N"~((75)-7-
(di(cyclopropylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7 ]Jannulene-2-yl)-1 H-

1,2,4-triazole-3,5-diamine;
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, 7-di hydro-5H pyrido[2',3" :6, 7] cycl ohepta[ 1,2-c]pyridazin-3-yl)-iV
5)-7-(/- butoxycarbonyl am no)-6,7,8,9-tetrahydro-5

nzo[ Avarowmsass2-yl )- 1H 1,2, 4- triazole-3, 5-di am meT/US2010/021275

, 7-di hydro-5H pyrido[2',3 :6, 7] cycl ohepta[l ,2-c]pyridazin-3-yl)-
5)-7-am no- 6,7,8,9-tetrahydro-5H benzo[ 7] annul ene-2-yl) -1
2,4-triazol e- 3, 5-di am ne; I-(6,7-dihydro-5
r

et ES oo Seretetret ok 2 afnidirr ki SR i
d

2,4-triazol Qnetﬁ’ylgutfil)ﬁﬁinﬂ)% 718;9- étrzhﬂlrchmr&néo[qannulene 2- 3/18 1H-1,2,4-
)
t

(6
(7
be
(6
(7
|,

FTFTAR

di

~

p
[
I
pyrido[2',3":6,7]cyc ohepta[l 2- c]pyridazin-3-yl)- N -((75)- 7-
hyl am no) - 6“?“%3§5ﬂ%¥ma%ydro 5 H benzo[ 7] annul ene-2-yl)- 1H

oy dof 5 PAFT gy Rrot a2 5 b 1ol Sl Ixclowidarin Syl (79)7-
e
(

y
e

xrgli

di pr opyl ami no) (6yc?qlﬁt}9am$b) afyBch-wirhydrdyé Aizwh7zd[ Zlanodlere2-2hyiIH-1 2,4-

4-tri azol
6, 7- di hydr o- E?E?b??géﬁﬁmn% 6, 7] cycl ohepta[ 1, 2-c]pyridazin-3-yl)-
75)-17- (pl(ﬁ(,wm&@r@rﬂppymmw 5&]8y61@he;ﬁa[7,28;];9yridahha§3y191-ﬂ\é-( -7-
benzo[?]annulene 2-y azol e-3 7-di hydro-5
H pyri do[ 2t, 3' 603’%]“3’5‘?251’161%‘69 é{7|»g %te@]abwrpéé&bwzg 7%@%@@8 2(%)7%7 12:4di ( 3-
nethylbutyI)annqhm@ky3§{ﬁn&ggrahydro 5 H-benzo[ 7] annul ene-2-yl)- I1H1, 2, 4-
triazole-3 ,5-diamne ; |-(6,7-dihydro-5

H pyr i ddf 2' 1-&,7-gihyfuoy-pmedal 3 [31:6.2 Iyt loYenital A2i alpBidpkin-3-ylj-(V7£G7SE7-
(cycl obutyl am nq gmgkﬁﬁet%yﬁa(r%l%}})r é"?%%r é%triglaﬁ&%%%k%ﬁf&ﬁ}ﬂlla{%@z-%ﬁ'f).l,5,4.H' 2, 4-

triazole-3, 5-di di hydro
H pyri do[ 2T, 3' : Gridjoby&.baliegbal | , 2- c] pyridazin-3-yl)- N -((7 S)-7-

(vel onexy| A ol el S T SO RS GRS N Gt 2

, 2-c] pyridazi n- 3eyl nty(ahzﬁa) 67,8 OltBRinyNIoes bR ]amn&ebr )-9# €t hahydr o- 5
H-benzo 7]annu|ene 2,4- triazole-3,5-di am ne; (6,7-d|hydro-5

H pyride[2',3 Ithmftiéﬂ%%@b?éTﬁ 2-c] pyridazin-3-yl)- ((75)-7-

cycl opentyj .50 tF. € A fuher 4 -

ey spent o kol oyt oy Sespaldan aheneng i)
butylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-1,2,4-triazole-3,5-

rir¥a

diamine.
Another embodiment is the method where, in the compound of formula (Ia) as set

20  forth above:

R', R* and R” are each independently hydrogen;

R? is heteroaryl optionally substituted by one or more substitutents selected from the group
consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, oxo,
thioxo, cyano, nitro, optionally substituted aryl, optionally substituted aralkyl,

25 optionally substituted aralkenyl, optionally substituted aralkynyl, optionally
substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkylalkenyl, optionally substituted cycloalkylalkynyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heterocyclylalkenyl, optionally substituted heterocyclylalkynyl, optionally

30 substituted heteroaryl, optionally substituted heteroarylalkyl, optionally substituted
heteroarylalkenyl, optionally substituted heteroarylalkynyl, -R'>-OR %,
RPB-0C(0)-R"2, -R™-0-RM™-N(R ), -RIP-NR'?)-R'-N(R ), -RP-NR2),,
-RP-C(O)R", -R"-C(0)OR", -R"*-C(OIN(R"),, -R"*-C(O)N(R)-R"*-N(R'*R",
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| - (6, 7-di hydro-5 Hpyrido[2',3 :6,7]cyclolieptall, 2-c]pyridazin-3-yl)-
N--((753-7-(2- butylam no)-6,7,8,9-tetrahydro-5 H benzo[ 7] annul ene-2-yl) -1
H 1, 2, 4- twoarmlm3&55- di ami ne. Anot her enbodi nent i s thecwashad/ozizese, in
t he conpound of fornula (la) as set forth above: Rl, R4 and R5 are each

i ndependently hydrogen; R2 is heteroaryl optionally substituted by one or
nore substitutents selected fromthe group consisting of alkyl, alkenyl,

al kynyl , hal o, h_ﬁhQ@{)(Z)%Q:(IF1J¥1_ﬁh49@kl;re_rwk_N(]!QaL@(@)&Kny_IRI3_9\%@2%%(@3@(20, cyano,

nitro, optionally su ed aryl, optiohally substitut ral kyl,
optional |y subst-REUNEI>&@)KE (where oistli @ral-RY-SOHER'T (tted: s alok 2ny| |

optionally substitsu gycl oal kyl . opti onal hit.ut ed cycl.oal kyl al kyl ,
optional ly subst'kt u%@ngcy Whegg Rijlgl %ﬂwgh%a{l‘?b‘%f?ﬁgﬁﬁﬁ{% )gtxgl%e[r? %llﬁtlé’g ZEy i
cycl oal kyl abkyByblycpicineRedaryl coatamingl b dhdhetiaiRGyshydptioaty makthiéd b

substituted heterocyclyl al kyl, optionally substituted heteroqyclylalﬁenyl,
optionaldy substdregf BerheberBcielacted oy the SEppicopasting of are thipye,&yano,

het eroaryl, opti I it d I O Liuted
het er oar yl al kenyﬁqt?&é%ﬁ (ﬁ;énigﬂ(%} %%’@s?ﬂl% ?’hiﬁgpd&%é%tgdfgg#%}?éaml%ﬁyﬂ{/&l%él}&l?%gg%%ﬂfg :
-R13- OC( O) - R 12 cyclomlkglaByRbatierNf{IRE@bs)iRited dRAIZoMORAIR) sulstdtute(d Riedyy2,

-RI 3-N(R12) 2, -R13-C(O -R13-C(OQ OR 12 - ~C(O) N 1

-R! 3- CE 0 N% R 12)°P§E%N%S§i%‘%‘jtﬁi%ﬂ?@ﬁ% 6%%53%?‘?—‘25'1‘323‘5#3‘13%51%@ L1R0-Br"

3 KR ol e o Kes s shgmE i |
is 1 or , - - ere § is r ,. - R13- r

0, 1 or!®), and- %&éﬁg(%ﬂw&%l&)g'@yﬁﬂgﬁé&(vagéw}FeoP 152(}(‘ O?f(g)ﬁi s gi pgl §c5c: ?c
het eroaryl cont a_RPudjglO[W(rfg%wpq{?_é,ﬁw_@m}{aj}qﬁsl)gp_tlfqg@dd);wsq@smgé ’ed by one
or nore substituepts sel ected frg\?m he group _consistin oxo, thioxo,

cyano, nitro, ha%ﬁ(ﬂ&soﬁgk@@)o kR-C(Q GRO)_‘Rél 1&-&%&(%&6{{& cycl oal kyl ,
opironall Y subet o RdcRsEPoR ekt oIS b sp ol s gtk
optional I y substdr2yt-RUSt@LR Gt 1yis,0, 1 RBE2)YORE] -R FFOENRDR ORGrere tRS OoR2);
E G T Rl R A A
_1 Nf RL1H - W-@&@%d Ei&)ve-f&gcog%%%£7of forR?ﬂNQﬁ@ B&O - R9- C( O) EIR8R6 SOt Re
( \T,h9 e?feog Ni( sl_\;?‘;}?é? 62;;1,9 RJ:I(RSQ%)&Q(O%W@ FeRh & ee%Chi(PsR?)fg(@r&g?‘éach %—@%@?@9@%& e p
is 0, 1 or 2)), aj QesciBeditve Mr%@ﬂl&mfd‘é’%?fcﬁmhlai (fa).l or 2);

Another embodiment is the method where, in the compound of formula (Ia) as set

20  forth above:

R? is heteroaryl selected from the group consisting of pyridinyl, pyrimidinyl,
4,5-dihydro-1H-benzo|b]azepin-2(3 H)-on-8-yl, benzo[d]|imidazolyl,
6,7,8,9-tetrahydro-5 H-pyrido[3,2-d]|azepin-3-yl,
6,7,8,9-tetrahydro-5 H-pyrido|[3,2-c]azepin-3-yl,

25 5,6,7,8-tetrahydro-1,6-naphthyridin-3-yl, 5,6,7,8-tetrahydroquinolin-3-yl,
1,2,3,4-tetrahydroisoquinolin-7-yl, 2,3,4,5-tetrahydrobenzo[b]oxepin-7-yl,
3,4-dihydro-2H-benzo[b][1,4]dioxepin-7-yl, benzo[d]oxazol-5-yl, 3.4-
dihydro-2 H-benzo[b][1,4]oxazin-7-yl, benzo[b]thiophenyl, and
6,7,8,9-tetrahydro-5H-cyclohepta[]pyridin-3-yl, each optionally substituted by one

30 or more substitutents selected from the group consisting of alkyl, alkenyl, alkynyl,
halo, haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxo, cyano, nitro, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted aralkenyl,
optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally
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and each R6, each R7, each R8, each R9, each Rl12, each R13 and each Rl14 are
as descri bed above for conpounds of fornmula (la); and each R6, each R7,
each R8, wachioR834sach R10, each Rl' , each R12 each Rlkcani@aom2Ri4 are
as descri bed above for conpounds of forrmula (la). Another enbodinment is the
met hod where, in the conpound of fornmula (la) as set forth above: R2 is

het eroaryl selected fromthe group consisting of pyridinyl, pyrimdinyl,

oo MSRgly LatER a0t ey RO L A5
6 O-tetr ahy@ubstﬁwc@hétéldejc%(lﬂkgl] agtephlly Srbglituted HoicvocHellyRikeayiy Gstivnhlly
pht hyridin-3-y traﬁydroqw nol i

8,
. 56,7,
2 4-t et rahycﬁuhﬁtgﬁaihﬁa\o?rﬁl ppijpnally S@S&%ﬁ%ﬁ?%%b%@ﬁma&y&@a Yedz_y
g' hydr o- 2H hepz@lyihikbny) Wbéﬁﬁﬁﬂ ER‘7Od( rehzpid) @t‘amt”)? R|131-N@{‘4),

ro-2H benzo 4 OX n nzo h| o hen I
8, 9-% et rahydkoB] é@)&!‘/@ﬁgﬁéﬁ >] 1?yr- (g lgeé&ﬁ%/?)lﬁ@i DonaNEG MR,

substi t ut ed by ope it yhie 12 ezd 1B 2 aup consi sting
of alkyl, al kenyl. “GQ )ﬁnhb‘?k KSR ?fﬁb%ﬁ% ot ey 5@%@ oal kynyl, oxo,
t hi oxo, cyano, nRIFN(R! és(m);mlél(wersuisstoramt a8f-2(0YIOR 6()1t7hem1alsll)or§)4bstl t ut ed
aral kyl, optiona tituted P Y. bstl t

cycl oal kyl, opti Bn %%iﬁg i)"%lﬁrﬁmsa({ﬁ 33@?@ §I(§$§ﬂo)f)f shal ‘ISU gg*talnflut ed
cycl oal kyl aﬂ{kl@@)pb}ycw{c'h@&?dalrﬂ c§h'tQ§ﬁﬂgt1H(§r@%ﬁﬂ“&[@%&ﬁ%elecfbﬂtﬂdﬁﬂﬂie gYoup
substituted heterocyclyl al optional |y substituted heterocyclyl al kenyl,

optionaldy substqoflmté’@ Olﬁét7ef¥ b?éfjrr915H baeplSrasyclphspipidsd- f]lﬁt/’é@zﬁ’e%'élr 6erd¥-al kyl ,

"R1a- 0 R n ra 3y SR TP RFIOREILES KRR S, PR " 1

-R13-C(O N(R 12)bZnZO{QIBy@@@pﬁ([R2ﬂg2pyrmllﬂmMRﬁ27)@hﬁiro-5m®n@()[@)mzepm@%ﬁ?

1o L S ARt SO AR O st ¢ s 1 o

2), -R13-S(O pRJb%nz(di\ﬂeIo?clI@hép@a[@S clpﬁfdaﬁh 2- ﬁnﬁw ~dhar St DehdR I PkEpitofer e t
:atsoﬁsogbﬁzéct ngfcﬂ%ﬁidgﬁgﬁp o%bfy lic he{ er oar %!iaz?oné ?lcyclrgpemane?3t han 14 ring

6, 7- di hydr o- 5H ] 1Re : oxds
T el s g 5

6, 7- di hydr o- 5HbexEbP-terahy spepitsieqye ﬂanzulamgﬁu H}Hiﬂlﬁqualyq 3 yl, 5,7,8,9-
f] [7| di hydro- 5H- Q&f%g&:%@l@@;ﬁ;?%@ﬁt@ @ gﬁ) g?%%dl&offaﬁé 3%,@,78&9&9&%%

4] t hi azepi n-
benzo[2, 3]th1ep1no[4 5- c]pyndazm 3- yl 6,7-dihydro-5H-benzo[6,7]cycloheptaf1,2-

7,
7,
2
4-
i hy
7,

20 d]pyrimidin-2-yl, 5,6,8,9-tetrahydrospiro[cyclohepta[b]pyridine-7,2'-
[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5/-spiro[cycloocta[b]pyridine-7,2'-
[1,3]dioxane]-3-yl and 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl,
each optionally substituted by one or more substituents selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted

25 cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, -R°-OR?, -R*-0C(0)-R®, -R*-N(R®R’, -R?-C(O)R?,
R>-C(O)ORS, -R°-C(ON(R®R, -R°-N(R®)C(O)OR "%, -R*-N(R&)C(O)R®,
R*N(RS(0O)R® (where tis 1 or 2), -R’-S(O)OR? (where t is 1 or 2), -R*-S(0),R®

30 (wherepis 0, 1 or 2), and R®-S(O)N(RHR (where t is 1 or 2).

Another embodiment is the method where, in the compound of formula (Ia) as set
forth above:

R? is selected from the group consisting of pyridinyl and pyrimidinyl, each optionally
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6, 7] cycl ohept a[ 4, 5-c] pyri dazi n-2-yl, 6, 7-di hydro-5H benzol[ 2, 3] oxepi no[ 4, 5-

c] pyridazi n-3-yl, spiro[chroneno[ 4, 3-c] pyri dazi ne-5,|"'-cycl opentane] -3-yL
6,8,9,1 WO 2010/083465 PCT/US2010/021275
O-tetrahydro-5H spiro[ cycl oocta[ & pyridine-7,2"-[1, 3] di oxol ane] - 3-yl,

5,6, 8, 9-tetrahydrospi ro[ benzo[ 7] annul ene-7, 2' -[ |, 3] di oxol ane] - 3-yl,
57,8,9- tet rahydrospi ro[ cycl ohept al ]pyridine-6, 2 [I 3] di oxol ane] - 3-yl,
6, 7

6, 7- di hydr o- 5H benzo 6, 7] cyclo ept a rem

5,6,8,9-tetr ahyohib@pl a@uychmwtoa[ky] byloallema.-ha] ®lkyn[/1198q dhloxcalcam] 3-yl,
6, 8,

8
8,

: g hydr o- SHoenz gl €d §% Bﬁ'é sﬁf%&rﬁ%ﬁe&c@%'f& §r011p consisting of alkyl,
8

consi sting of oxo, thioxo ano, nitro, halo, haloal kyl, alk optionall

substituted cyclﬁ&IOR&Wall‘dﬁ)ﬂpéW&'ﬂqu‘%ﬁjﬂgﬁq QYﬁIOéH‘YW%?I%laPR%néIIK?IbStl‘é‘Eﬁdl onal | y

substituted ar ylhete@wybgngBIla{nawQﬁﬁénwéﬁ%téeéycmhkylR@tfogml qusstﬁuﬁét i tuted

het eroaryl, optionall stituted heteroc OoC(O-R 8,

- R9- N( R6) R7, Rgle@(r@ymlalkmh optaiRs subsmte@(@wawlﬁqmmaﬂmxbmm@iq O OR 12

(where | R??ﬂ?%xf%@@@%%& bR dod ke R0 (91 OB

- R9- S( O) t N( R6) RZR{WhE(@)-R ' sz@om”zywzz}gomﬁm(}zé%ﬁ;omP moRP,c,Rt‘he((memI&d

from i hlf or oup CERGraDNG b1 oy AN N I aftngr Oogg xRS, 1 &

optional | ysubst i RiLRER By ( @m’ér RrIbNgzléya;te@? R'E UREDUR 38| @it @ dwhdroMsting gr oup

consi sting of alKkyl, alke al k hal o, hal 9al Kyl',” hal oal kenyl,
ol e kynyl - ox ). RE-BUIONS bee i 2B SR, it ilad 6eonryd
optionally subst RiU a | 'y substituted aral kenyl,
optional ly subst i tu%&gl\g{ﬁc:)ﬁwlhﬁ eQI?St opl'?zﬁonal |y substituted cycl oal kyl al kyl ,
optional 'y substAnagiesdmbydineal ik jHeahkbod/ivhero piei conpbiliyd sfifostuls (kkds set
het er oc I Y, tional |l bstjtuted heterocyclylalkyl, optionally
substit OHQ?@W&V@F&%&?&(@W% grt%? F%ﬂ??ﬁl gubsti tuted heteroaryl,
(ﬁpt i onal I Iy 1|s(l:ﬂthiilhtythtoe3H beiB(QAcYydeHelsal 1, 2-@]}iyhdzlimﬂ1 B%iéNg&IR'Iﬁ u'lt\I (eglz)

et eroaryl al keny -
“R13-N(R12) 2, - RRSYQp k%)QRll eptan—hyép@(:@ylm)ml)pyrldm%y@(lém%mazole 3,5~
- R13- C(O)N(R12) -RAnd(R12) R13 , -R13-C(O N(R12)-R14- OR12

-R13-N(R12) (O OR12 , -R13-N( R12) C(OR12, -R13-N(R12) Eé OtR12 (where is
or 2), -R13- ihgross H-preo S, Ticycdohepiaf 1, 2 pyrifein-S(yty (4¢apsopentpl- l,é 0, 1
or 2), ﬁ)nd diazepan-1-yl)pyridin-3-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N~(6-(4-methylpiperazin-
1-yDpyridin-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-¢]pyridazin-3-y1)-N~(6-(4-(4-
methylpiperazin-1-yl)piperidin-1-yl)pyridine-3-yl)-1H-1,2 4-triazole-3,5-diamine;
25  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-¢]pyridazin-3 -yl)-N3 -(pyridin-3-yl)-1H-1,2 4-
triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal 1 ,2-c]pyridazin—3—yl)—N3~(6-(6-aminopyridin-3-
yDpyridine-3-yl)-1H-1,2,4-triazole-3,5-diamine;;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptaf 1,2-c|pyridazin-3-y1)-N’-(6-(3-
30 aminophenyl)pyridine-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N’-(6-(3-
cyanophenyl)pyridine-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-(6-(
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-RI3-S(OtN(R12 )2 (where t is 1 or 2). Another enbodinent is the nethod
where the conpound of forrmula (la), as set forth above, is selected from
t he gr oupwoansimBiong oOf : PCT/US2010/021275
| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -(6-(4-
(bicyclo[2.2.1] heptan-2-yl)pi perazin-l-yl)pyridin-3-yl)-1//-1,2,4-triazol e-
3,5- diamne; 1-(6, 7-di hydro-5H benzo
[ 6, 7] cycl ohept a[bkn%{@]lpwdwiayemyﬁpwd)nel-\g yH8H- 92013’1@1l1ﬂﬂ@9t5}’d1amﬂae4‘

H trlazole- 5-di am ne;

di azepan-| - g%? ridin-
(602G byt Gers b bl Y b < B Sp saho ey ) -

6- (4- met hyl pi sidinyl I i 5-di am ne;
1((6(7 di hyérg gﬁt@g%% %Mﬁ@%‘ll‘ﬂkg i 3)y1£1#1 %/24naztz>lfen?5§l£a§31§e - (6- (4- (4-
met hyI p| perla; dihygrio) - p@zptﬁ HCYcque))pi/er]pmed&nyB)yl)FN -(6-(2-

H1, t I
by i nydr o DS RL BT Darolidiagt Amridingy ¥y £ A ivgeghey’ S amine
| (% r |7 d|d nhiﬂlawL"/)-eélEzdgolSJ?bﬁrzg[Gﬂ]a}lZdwh}%pﬁ 1,[,ifwﬁayﬁmzﬁne3 yh)-N°- (63(3—

- (6, [ ro nzo cycl oheptall, 2 ri dazin-

-(6-(6-am %opyr ot lgﬁzgmn P%Wltd%/r’d a{QPgﬂ‘ﬁ{l*ﬁ -yD- l—gi’ﬁyzz"f EI%ZP‘G?QZ%QE‘HBHGS di ami ne; ;
|- (6, 7- di hydfe0r- &h&&%mﬁ&d@me}%%ﬁu c}%yﬁ]wyﬁsg,ﬁzmcs%sy(h)m N - (6-(3-
ani nophenyl ) pyri di ne-3-yl)
| - (6, 7-di hydr o- Wlbém@[a@n#}ﬂsmmllderpt'a[)r(Eilpnqppwl}pdaénnn& snywzylzm trip@lg-3-
cyanophy nyI)pyr| ﬁ@mﬁleyl)-l H1,2, 4-triazol e-3,5-di am ne;

1-(6, 7- |hydro g enzof 6 7]cyc|ohepta[ 1, 2-f yrlda2|n 3-yl)-N
- (6- ( benzo[ld(6[ 1-diBY dto ¥ Hbenz66yT]§ yeyahiepliafle2-3lpytidazin-3- y1)-N’~(6-(4-(pyrrolidin-1-

H1,2, 4-triazol e-

1- (6, 7- di hydr o- Q’HP@SH‘%B[ Yl%é&‘z%%ﬁ%rﬁ?‘é?lyl)zl’é]lp%r‘%“fba&Q’ier?:%deq\B (6-(3-
net hyl sul f an@mi-giul eberbIRYy 6, deRechdpi| 1)2- dazén-3yhrar ﬁnm

| - (6, 7-di hyg(?o SH%/benzo[Grnﬁ g )‘wye%tg c]flyh Zyr| ya)2|3?1(6qbq)] N ?m(z-
di et hyl am nomet RAPERYIBERInG: -H0t LA Bﬁrﬁrw He- .;ycﬁymme

-l H 1, 2:4- _ 3 -

|- (6, 7-di h lddrégi%bfbrgrfg%gééé e ercighepia LTl ataan s g 4 1y - N - (6 (3
di et hyl am nopyr I(lmbYCdi@[aill hf;plta)np%fls’i)dlmdl@qulal)hl iy ficlin; %ylﬁflifakb,ﬂsri&@&,ﬁam ne;
| - (6, 7-di hydr o- Ak benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N
-(6-(3-(4- (N

met hyl pi perla(:i;?hdlhycyb)sm paizo [l Teyciohkpta(15)-¢ Jpy oeiny b Yoyv@i@-(8(p¥rfolidin-1-
H1,2, 4-triazol e-

| - (8, 7- di hydr o- @WE@%@B{WM@&/@PWBMW? Oy Pyl iagolg-3,3-sliamine;

N5- ( 6- (28- ( AY@BIPdihfirb-5IEbanzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-yl)-N°-(6-(3-piperidin-1-y1)-

propanylpyridin-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N°~(6-(3-(4-(piperidin-1-
yDpiperidin-1-y1)-(E)-propenyl)pyridin-3-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta| 1,2-¢]pyridazin-3-y1)-N°-(6-(3-(4-
25 dimethylaminopiperidin- 1-y1)-(E)-propenyl)pyridin-3-yl)-1H-1,2,4-triazole-3,5-
diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°-(2-(4-pyrrolidin-1-
ylpiperidin-1-yl)pyrimidin-5-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptaf1,2-c]pyridazin-3 -yl)—N3-(2-(4-(piperidin- 1-
30 ylmethyl)piperidin-1-yl)pyrimidin-5-y1)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-y1)-N° -(6-((4-piperidin-1-
ylpiperidin-1-yl)carbonyl)pyridin-3-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-(2-(4-
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pi peridin-1-yl)-5-nethylpyridin-3-yl)-1 HI,2, 4-triazol e-3, 5-di am ne;
| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazin-3-yl)-N
- (6- (3- piwennuiasadesyl - (E) - propenyl) pyridin-3-yl)- 1H 1peTAsbelioaznle- 3

di am ne; |-(6, 7-di hydro-5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)-N
6- (4- (bicycl oP*. | Jheptan®-y~-1~-di azepan-I|-y~pyridin-S-y~-1 H|
6

ri azol e- - di am ne;

I - (6, 7-di hydr o- 5J|y|cl? ?Inﬁit%ﬂ}ﬁyé}hﬂgﬂp}tl?{yhd&eg]- Y- HOBZ 4 Aridro¥d-3, amlamme IandI
, (2,3 4( t4r I(QZQ}% glhlg 1|ir,)n§3f|{ %ﬁqz,q% %%}r/cglolllerfl)ta[l X pyrldazm r3»Oyl)eNy (Q-Pff(rsl) Irllert]hyl 4- )-

-(67d|hydro I I I
- (6- ( 3- pi peri di ﬁllgjl- gg%g%%%ﬁ?%%g?%ﬂ%hd%e %]-fl?”’lHdﬂ”Z,h Rfiso¥d 3,5 Niamine.
H 1,2, 4-tri azol eA®thper dinhadiment is the method where, in the compound of formula (Ia) as set
- (
- (6-
|
(
|
(

(
, O-
-
(
|

, 4-
7-di hy - benzo[ 6, 7] cycl ohepta[ |, 2- c] pyri dazin-3-yl)-N
3- ((j§4 (fg’ftgeg‘i’v& n-lyl) piperidin-I- yI) (E) - propenyl ) pyridin-3-yl)-I
H , 4-t r iRz 8 andR; &re dhdihdendently hydrogen - (6-(3-(4
| - 7-di hydy o- 5H benzo[ 6, 7] cycl ohept a pyrlda2|n3 6- -
hyl am %dﬁ?ﬂ%‘it‘?ddgﬂnl eyg%ur( @Sﬁ?%@gﬁ )11519/?1#%1 i bsn%ﬂ[l)]aifepm 2(3H) on-8-yl,
I, 2, 4-tri azol @sed;opa)ididamiNes,7.8,9- tetrahydro SH- pyrido[3,2- d]azepln 3-yl,
67d|hydro 5H—ben2067c cl o E -c]pyrlda2|n ylI’)- N

I-(6,
2 (4-pyrrol i ditLBytigh o PYﬂldq{ epindi-y; 5- yl)-1
|, 2

| ,

I hyar o- S bR SRR mralianidin3-vh ST sy Raungty R
(pi peri dil2,3 gherethhydojsoguipein-Thyh 2134, 5 Xqaxahy daobénze B gdepin-7-y1,
t
di
p

4-

6!
(
, 2
61
di met
H1, 2,

| -(6, 7-
(4-

, 2, 4-
6

H
| -

nydr o Sx HERIOTR g EIUHA s 33 bsgra eSS
i per i didildyd- @Hnﬂﬁicqb]rpr 4Tox¥in-Gan ayd [ ENbbEEnRL 3ny ! ) -

1H- triazole-3
I

1
- (6, 7- di hydr o- % %8ﬁ%@ﬁ16dm]¥{réy%¢f@ptaéq1pyr@%~]3 PR Gagl optinnglly pybstijuted by one
-(2-(4-gycl opr OWBIE% Q%Ltmwﬁ{s%zueaed oMl hPYOLH LORistnY bt atcitideyl, Ay azol e- 3

, 5-di am ne; I - (6, 7-di hyd
H- benzo[ 6, 7] cycIhcalwebalaqlkxlzhaé(}q@wnvuhzlmﬂk@w,l gx0, tioxp2eyaBe,(rhtyo, rmpt1¢yga[11y4-

cycl opropyl met hyl, | H |l,-tri.a di am ne.
Anot her embodi nen UPLE Cfl ﬁ%tf%ogy erltél?edlarr\éhfﬂe()pélg%lguwéﬂg}légS?aHifflél (l1a) as
set forth above opﬁ&inallwula;mdn%cyaroelk@a@btwrmdg petdaindd qyclwrﬂnymg@m optenally

sel ected fromthe group consi i di hydro-1 H benzo[ 6] azepi n-2(3
H) - on- 8-yl , benfBlfsgi}‘it?ﬂo‘a’&g’Bﬁ?f keé%?' O@U@aﬁ% béﬁ&}‘t‘;ﬁddle?rocydylz optionally
H-pyridg[ 3, 2- <f ]sﬁ&@iﬂltéﬂ'&'téfbayc@lam?a ; Sptio8hIPRBEH 10 heterocycl%flalkenyl optlonally

H pyri do[ 3, 2- c] azepi n- 3-yl 8-tetrahydro-| -naIp hyridi n-3-yl,
5,6,7,8-tetr ahyéﬂl@ﬁ@mtmqtqﬁoagyly pptlonally substituted heteroarylalky optionally substituted

heteroarylalkenyl, -R">-OR'2, -R*-0C(0)-R"?, -R"-0-R'-N(R'?),, -R>-N(R?),,
RP-C(O)RY, -R"-C(0)OR", -RP-C(O)N(R'?),, -RE-C(ONR?)-R™-NR*RY,
RE-C(ONR'H-RM™-0R"?, -RP-NR'HC(O)OR'Z, -RE-NRH)C(OR?,

25 RPNR)S(O)R'? (where tis 1 or 2), -R>-S(O)OR'? (where tis 1 or 2),
R -S(O)pR12 (where pis 0, 1 or 2), and R" -S(O)tN(Ru)z (where tis I or 2); and

-(
- (2-
I, 2,
(6, 7-
-(6-((4-
, 2,
7-

R? is a polycyclic heteroaryl containing more than 14 ring atoms selected from the group
consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl, 6,7,8,9-
tetrahydro-5H-cyclohepta[4,5]thieno[2,3-d]pyrimidin-4-yl, 6,7-dihydro-5H-

30 benzo[6,7]cyclohepta[1,2-d]pyrimidin-4-yl, 6,7-dihydro-5H-benzo[2,3 Jazepino[4,5-
c]pyridazin-3-yl, (Z)-dibenzo|[b.f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[4,5-c]pyridazin-2-yl, 6,7-dihydro-5H-benzo[2,3]oxepino[4,5-
c]pyridazin-3-yl, spiro[chromeno[4,3-c]pyridazine-5,1'-cyclopentane]-3-yl,
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|, 2,3, 4-tetrahydroi soquinolin-7-yl, 2,3,4,5-tetrahydrobenzo[ Z>] oxepi n-7-yl,
3, 4-di hydro-2H benzo [b] [1, 4] dioxepin-7-yl, benzo[cf]oxazol-5 -yl, 3, 4-
di hydr o- 2WeoherzsB4es[ | , 4] oxazi n-7-yl, benzo[ & t hi ophenyl pcani$2010/021275
6,7,8,9-tetrahydro-5 Hcycl ohepta[ ]pyridin-3-yl, each optionally
substituted by one or nore substitutents selected fromthe group consisting
of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloal kenyl, haloal kynyl, oxo,
thi 0x0, cyano, r§,4,9,00-tRhjdroalH- ypleqy&yerobw[b@@rmmen 2 qmeqﬁwlim]sqipst ituted

ar al kyl , optlonallépsubstltuted ar al kenyl substitute

cycl oal kyl, opt i>h ﬁ?“@ﬁ@@ﬂﬂﬁﬁ?%ﬁowy%mﬁ@ﬁ%§EalEy@wX@bWﬂ@ﬁﬁi$§8§hbst|tuted
cycl oal kyl al kenxétrah9%§ﬁm&§cyoh§ﬂggjl }sﬁfeﬁ&% hat @g&&y&m -3-yDRLT-GR {1 °y5’fkeny|

substituted heterocycl onal substituted het’efocy
optional ly substbﬁM@l[eel]ﬂhepl@D[635rﬁ3lpyrl®ptnr13Wa5J7ydlh§(d3)<s-t5ﬂtbm@@{6ﬁé¢yebbamw1@I kyl,

t Il bst t ut O-R 12 ,
P15 O R 14" N Hb R R R B ool S R Ay R R 15
-R13- C(O) N(R 12)[23]d1cRbiBm€( DYNER, 9,2()4dﬂawdrm(5manrbﬁfy31opctaﬂm@frﬁﬁe)w R 12)-R

( where t'is 1ot S Sl g(gé)]jt6dﬂ1§1%m(e‘$é2‘%ch69]iyciﬁ%egga[  NCR12 gll(Q?)tRm
(where p is 0, La@ optbnalBNSibstRk3d 5¢ She Miford 2UiRtifuehRlsBlebted o tRE grdkp and R3

is a polycyclic heteroaryl containing nore than 14 rlng at ons selected from
the group consi $PRsigngPf oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted

01221 SEARLE ) N oG YRy

| by, oomsets dpakimprentls hopestsmyiooat f e o
e ol hyass B it B R o (PR AR o dpRY! 2P

6, 7- di hydr o- 5H bRhZEICR3- HW{@@NW)R@A&-N@W@)@@Z* DR%N‘(/W)C(O)RS

h d - t
10- 1 ot r ahycr 0. SFRENCK GHCYET GBRYSE bl oy RSO NOR: Pyhes) b GbPATE]-SER’

5,6, 8, 9st et r ahy ¢y R§PL50h, he&é?[aﬁhaﬁﬁg csf)r}@(R%RZ (whére%lsdﬂ Mgl ane] - 3-yl,
C

8,9- tetrahydrospiro[cyclohepta pyridine-6, dloxolane] 3-vyl,
i hydr o- 5Hb é\rn@th[er Qmeqctlmﬁlem ﬂn@[mﬂ@doyl@yfr fhe azmnmaldwlf formula (Ta), as set

di
g hydr ?o Q%QLe%cE pz%?&fﬂ&%dn%sm% gyrim din-2-yl,
9,

7,

7-
, 7-
, 6, 8, 9- tetr rospiro ne-7,2'- [ 1, 3]d|oxolane] 3-yl,

, 8,

, 3

1 0- tle(téﬂamywro-sm@po[rsdnq;cmmmnaz[ EJpy g3 g0-N- @.5-dihydro-1H-

] di oxane] - 3- ﬂﬂ dr 9, 6 7% l.ohepta[l , 2-
pyridin-2-yl, éggﬁ ﬁ??@ﬁg O%%Eé} dgé%' ﬁgg Fe substituents
sel ecteg f r1 Mlﬁycﬁwupbesh@@[%lﬁ&ycmepta[102<gﬂpy1t1é1uzm@yl)w‘a(ao nitro, halo,
hal oal kyl , kyI Ptlonally substitut ed
(dimethylaminométhyl)-1H- benzo[d}imidazol-5-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y])-N°-(7-cyclopentyl-6,7,8,9-
tetrahydro-5H-pyrido[3,2-dJazepin-3-yl)-1 H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N°-(6-methyl-5,6,7,8-
25 tetrahydro-1,6-naphthyridin-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N>-(6-(4-(4-

‘_'I—‘CDO'ICDCDU'I

methylpiperazin-1-yl)piperidin-1-yl)pyridine-3-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal1,2-c|pyridazin-3 -yl)-N3 -(6-(4-methylpiperazin-
1-yl)carbonyl-5,6,7,8-tetrahydroquinolin-3-yl)-1H-1,2,4-triazole-3,5-diamine,
30 compound #31, 1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta 1,2-c]pyridazin-3-y1)-N°~(2,3.4.5-
tetrahydrobenzo[b]oxepin-7-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N° -(3,4-dihydro-2 H-
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cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
aryl, optionally substituted aral kyl, optionally substituted heteroaryl,
opt i onal lwo=otwissieat ed het erocyclyl, -R9-OR8, -R9- OC( O PR3/US230/0N2RE6) R7,
-R9-C(OR8, -R9-C(OOR8, -RO-C(ON(R6)R7, -R9-N(R6)C(OOR12 ,
~R9-N(R6) C(O R8, -R9-N(R6)S(O),R8 (where t is 1 or 2), -R9-S(OtOR8 (where
t is l1lor 2), -RO-S(OPR8 (where pis 0, 1 or 2), and -RO-S(Ot N(R6) R7

(where t is 1 Orbea}zo[b]‘fmﬂld'l@{e ﬁlrms)rjurmmz 4siatdie 3 ediamhenher e the conpound of
formul a (Iaiﬁ as_set ftorth Bove is selected fromthe group consisting of:

| - (6, 7-di hy @%ﬁlhéqdw(e#z’@[ﬂewﬂ él)wesmm{ﬁéaq]pyrzia@pp&ywéﬁﬁpxzrcwd)n IN

4, 5-di hydro- | . 1

HEI 2, 4I t?’/l ;gol eﬁ%%%&g% an%l)l{r?i&%& %ﬁ?l_%[ﬁ@érqu@i IL’)gndzlaét 8?’7] cycl ohept a[ |

, 2- c] pyr i dak(tm?- Qﬂy’ﬂr)&ﬂlfb(nlzzo[(( ?jcm@blmpt@hﬁwdpyetdh&h);—yl)-N -(4-(2- v c
Hb d - -1 H Lam ne | ydr o-
H-bgzsg%sg] |7]mcy2|z(g e@;’%ﬁlf}%}fg}\)@(& %‘H%‘{rﬂ%f{’ﬁn)m[bi[l 4@‘?‘35%“31& yll2 7,8, 9-
t et rahydro- 5H pwlaﬂﬂx{-%%aﬂn@zepl n-3-yl)-1 HI1,2, 4 tr| azol e- 3, 5-di am ne;

| - (6, 7- di hyd H b | oheptall , 2- n3yI)N
(gs met thI y‘s@ ?lhgdm?g’%z’ &Jr%;%gergnqe{ ?f{]mﬁag!}l .‘8‘) 72(431(

H1,2,4-triazol @ 1 ( |
H benzo[ 6, 7] cycle%%g ?ghﬁmfﬂ% )p($r4| (gg}zqrﬁ-zmg&?o@“% 43‘”“‘%1“ T yl)) W 1hzyéi pi perazi n-

1-yl ) pi peri di n- tmazgﬂfe)bgfdlmlned yI)-I H 1,2, 4-triazole- 3 5- d| am ne;

| -(6,7-gj h

(53 (4- ﬁ)'et %@' ﬁgﬁgfe?az?@g@ﬁb@ %ﬁb‘?}’ ‘ﬁ%a‘ng Z%Ip}f-‘(l?aﬁ’a‘fﬁ?'ghg‘i‘@dl in-3-yl)-|
H 1,2, 4-triazol Qdﬁwﬂ&}dhrmnb)’e&),yl)p@m@mnny%&xmdtﬁﬁjbeﬁzo«ﬂb]t}ﬁmﬂﬁﬂlsEyl)'S1B—l(;lz,am ne;
| - (6, 7-di hydr o- 5 H-% 6 7%cyc| oheptall, 2-c] pyridazin-3-yl)- -(2,3,4,5-
t et r ahydr obenzo[ 1149 g%ﬁl -1 H1,2, 4-triazol e-3,5-di ani ne;
| - (6, 7- di hyidgeo7-8inkt ﬂaesneé&o[ M}a‘dlé}{&@ﬁ{ﬁﬂc p%nelzw Bl ﬁ - é’chch)entyi\lw 8.9

I oXepl n- 4-tri‘azol e- am ne,

-(3,4-di hydro 2Hbenzo[ }% (19[
| - (6, 7- di hydr o- sw%ﬁif?o% 9211 éawﬂﬁz[smné Iﬁlelﬁ ﬂ@d‘zﬂm@eﬁﬁydlﬁfmne
A e e Ll e e B S e G L

yr | daz| n- 3-yl ) - K, %§.9-t¢terhydro-5 H-cyclohepta[ b]pyridine-3-yl)-1 H-1,2 4- trlazole 3 ,5-diamine;

di met hyl am n&))g% %ﬁlxl ArOKS‘?H g’en%o[%yﬂcyclo%l gﬁn% fpbllliaz’lrf' >l()a-%j &:czle%lpgr}t}_lll-l,%,u’- 2, 4

triazole-3,5
| - (6, 7-di hydr o- Mahmmb@ladmapnm{ma ehpyle3dadibmmd; yI ) - - (4-(2-

di met hyl am 1r_1(06€ }Ilyaro 5%1' be-ndzlop6 7%cyclo Ic_eli)tte)fln% (g{pt})lnda%zlrﬂi gf)l()?‘]%fi (n6 (z)yrrol) in- ]ik}l;l)l 24
20 5,6,7,8-tetrahydroquinolin-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N’-(6-cyclopentyl-5,6,7,8-
tetrahydro-1,6-naphthyridine-3-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((S)-7-(pyrrolidin-1 -yD)-
6,7,8,9-tetrahydro-5 H-cyclohepta[b]pyridine-3-yl)-1H-1,2,4-triazole-3,5-diamine;
25 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N°~(1,2,3,4-
tetrahydroisoquinolin-7-yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta] 1,2-c]pyridazin-3-y1)-N°-(2-(1 -methylpiperidin-4-
y1)-1,2,3 4-tetrahydroisoquinolin-7-yl)-1 H-1,2 4-triazole-3,5-diamine; and
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N° -(2-(cyclopropylmethyl)-
30 1,2,3,4-tetrahydroisoquinolin-7-yl)-1H-1,2,4-triazole-3,5-diamine.
Another embodiment is the method where the compound of formula (Ia), as set

forth above, is a compound of formual (Ial):
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triazole-3 ,5-di am ne;
| - (6, 7-di hydr o- 5H benzo[ 2, 3] t hi epi no[ 4, 5-c] pyridazin-3-yl)- -(2-(1-(4-(2-
(di met hylwoi2omyoss4egl ) pi per azi n- 1-yl ) oxonet hyl ) benzo[ b] Phirapshensdt2ys ) - |
H1,2,4- triazole-3,5-di am ne;

| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N

-(6-cycl opentyl -6,7;8,9- tetrahydro-5H pyrido[ 3, 2-c] azepin-3-yl)
-lH1,2,4-triazol e-3,5-di am ne; 1-(6, 7-di hydre Ao

[ 6, 7] cycl ohepta[ 1, 2-c] pyridazin-3-yl)-N -((7 ol i|di n- 1-yl)-
6, 7, 8, 9-t et rahydr o- 5H cycl ohept a[ o] pyri di ne- 3
H1,2, 4-triazole-3,5-diamne; 1-(J-di hydro-

H benzof Ajcycl ohept af | ~- Cj pyrl da2| n- S-yN- % 1(\:chl opentyl -1 , 2,3, 4-
t et r ahydr oi soqui nol i n- 7 24t S\;TeBSdlamne

| - (6, 7-di hydr o- 5H benzo[ ept a pyridazin-3-yl)-iV
-(6-(pyrrolidml-yl)- \% nol NhL 3- y| YIal)

Hl1,2,4 trlazole35d|amn

| - (6, 7-di hydro- 5H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazi n-3-y| ) -
(6 cycl opemhey¢ins, 6, 7, 8- tetrahydro-I, 6-napht hyridi ne-3-yl)-I

,2,4-tri ZO'@@ _I\(]"JI am ne;
I -(6, 7-di h benzof6 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N
-((9)-7- (pyeraéloR?adg i’hdbpéﬁﬂéntly—s%kebﬂe&ﬁysdﬁhc gfdup)éﬁﬂﬂiﬂ‘ﬂ@@bﬁtW)’zladd ne-S-y*-1 HI
-tri azol e- -diam ]12a 132((5 %IZZ di hydr o- 5H benzo[ 6, 7] cycl ohept a[ |
, 2-C] py i dazi n- 3 -) B’ 2,3,4- tetrahydroisoquinolin-7-yl)-
H1, 2, 4-t rdrﬂzoﬂs%n:ﬁ ﬁé‘t@b?ﬂ_/ﬂ% ptionally substltuted by one or more substituents selected from

6, 7- di hydr o- 5H— benzo[ ] cycl ohept %% -Clpyridazin-3-yl)- N
- met hyI pi peg graimeepsisiing of hajo d4RE &€ r,0| soqui nolin-7-yl)-I

(6,

2- (|

|, 2, 4- tr| e

(6. 7-ai oot RS EREN I BRE fom e v epgipinpof gl alkeny,
2-

H- |

,L._I,L.__

(cycl opr Opy|Op‘ebli'ajllly)subdtlnﬁ¢CBa,rdlkybbpmrﬁlﬂy sutstigtadrgtlioalkylk ylbt)onlally
, 2, 4-t | t hod th
orrpoun18 (r):‘ afz gr %ﬂli’%l%ttﬁxgsyn]oé@y?&y? OQ?IPﬂaqg'%B&éﬁgihger%WE@ﬁ ugfll o(rarm?al ©

(lal):wherein: Aubsitdéd idecro@latiht;; each R2a is independently selected from
the group copsisting of -N(RLl2a)2 and -N(Rl2a) C(O) Rl2a, or R2a is an
N- het er ocydt yIs iBaPedsteatly $I%%%?m lﬁ‘%eegio‘ﬁyc%ﬁ’éﬂ%% ofrhydeosensdiilialisays sel ect ed

fromthe group %?aéaaﬁyls{?&uai‘temmylaaﬁhon@ﬁy Qb%%%(&]yclsagg ?tgﬁaﬂfkyl

i ndependently selected fromthe group consistin
al kenyl , opti onahbsjituedyeyicloplkytadky: r(@llklyellly Sgb&ttm@%hdtgrowb&td Ctpltlt)!edlycycl oal kyl ,

opt | Ona1| ly substituted heteroarylalkyl; and
R?*! is independently selected from the group consisting of a direct bond or an optionally
substituted straight or branched alkylene chain;
as an isolated stereoisomer or mixture thereof, or a pharmaceutically acceptable salt
thereof.
20 Of the embodiment of utilizing a compound of formula (I), as set forth above in the
Summary of the Invention, in the methods of the invention, another embodiment is wherein

the compound of formula (I) is a compound of formula (Ib):

R3
\
5 N—N
R 5
/ N I\\I
R! R4
(Ib)
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substituted cycl oal kyl al kyl, optionally substituted heteroaryl and
optionally substituted heteroarylal kyl; R20 is independently selected from
t he groupwoansvmsiong of hydrogen, al kyl, al kenyl, opti oralrlug2eolst27s ut ed
aral kyl, optionally substituted cycloal kyl, optionally substituted

cycl oal kyl al kyl , optionally substituted heteroaryl and optionally
substituted heteroarylalkyl and R2 1 is independently selected fromthe

[ 2 4 d
D anehod 2l ByTaRE daRa X 560 Rn s AarcEhe a0 L BB Wik BsTbEor %6

a phar maceubmpahids oﬁf&ﬁlmae(b)' gs &pikblatel seRBisomes ot neetieebofends aabutbinet | zi ng

a conpound of fornula %é as set forth above in the %b of the
| nvent i on, 9 MixHee thete @I%abhaf@h@up?ﬁ}]é(r?@?@ﬁ le538 1R roxd %Eﬁeﬂ%n i's wherein

the conpound of ,{S%Eﬂgwslﬁb%lﬂle s Fhe TRARRIAIRE:Ofin HRIEHpBudd @fonﬁ\‘ﬂi\gﬁz) as bt

(I b)wherein R R are as descri bed above in th ummary of
t he | nvent iforth abnvedbzmndlm dse @kh islepanidentlyt § polaeychnhéteropmat euhtajping EOFsHARr or

m xture th reof as. a t £ t |
accept abl e s g@W%’W@'&@E@P@@% Y r(tr)]%\)r(l 815 Iﬁg T Snﬁ{tﬁ%fms Sg{eCtlgd B%ﬁlrtﬁgnél%wél s
\AheL e, Id n tobﬁ‘s@ﬁﬁﬂﬂ’@ﬂ@l thibxé, @y and, aitfol hilo Amlcatiyl fatkyl fopabeile sub@itaet R3 are
toms. opt| GAEPHY S aBFRLY FRETF GO b CBUELT FURHI - GBI, om t he
group cons 'sﬁfaébﬁﬂe@gtrapr optidtafl Qubsﬁﬁﬁélﬂleté?ba{rfdoo piiAkDy subatiad lﬁ\éieroc?&l!ﬂ['
optionally substituted c cloafky opt j onal bstituted gycloa kyl al kyl,

op'y onallol ydm i tPut(é*R a@?f,, Ro&Ror@R ab*BhQ Bt ‘edNarat&R -CeORonal | y
"R 0 R 10- b RN R R %Mc%@?f‘B E&“"%ﬁgﬂ L N e, RW@ Koo s,

. ggNo Rge %{g EEQN [RC@YREEN(R L ORROMOBRA) rét E(ORDRICEORS, - R9- O R
o S AR el ST Vel 18 ?%dg\rgg??u% RSB SR s 1

E Rgs N(lez C(o@)ZEZ ﬁg—Sg(E%IN( ﬁ(t@l 1882, V\HQ%S(Q))LRSi (Svhdreq'is g) 1 orBPard( O) t OR8 (where
i
(where ¥ i s%{_?L SeP) MR )I%a hF%iF t 15%4& Iafib%e I?}’F% a‘?a%?h RE?F@%% bt h) SS?)

each R10, egGhprRleqt, ¥, 3102 3felis A8 HBSEEINE th ABQYRilaRy bfiGe BlERRSLY Of the

I nventi on.
Another embodiment is the method where, in the compound of formula (Ib) as set

forth above:
R, R* and R’ are each hydrogen;

20  each R® and R’ is independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, haloalkyl, hydroxyalkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heteroaryl, optionally substituted

25 heteroarylalkyl, -R'%-OR?, -R*-CN, -R'>-NO,, -R'*-N(R®),, -R"*-C(O)OR® and
—RIO-C(O)N(Rg)z, or any R® and R’, together with the common nitrogen to which
they are both attached, form an optionally substituted N-heteroaryl or an optionally
substituted N-heterocyclyl;

each R® is independently selected from the group consisting of hydrogen, alkyl, haloalkyl,

30 optionally substituted aryl, optionally substituted aralkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heteroaryl, and optionally substituted heteroarylalkyl;
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Anot her enbodi ment is the nethod where, in the conmpound of formula (Ib) as
set forth above: Rl, R4 and R5 are each hydrogen; each R6 and R7 is

i ndependewol2g10s8Be6t ed from t he group consisting of hydrogars2oialokel7s

al kenyl , al kynyl, hal oal kyl, hydroxyal kyl, optionally substituted aryl,
optionally substituted aral kyl, optionally substituted cycl oal kyl,
optionally substituted cycloalkylalkyl optionally substituted

het er ocycl yl| t|o al | ocvel

substltutedmﬁ%gepo E?PK%HE g%%a Jgg%gﬁjﬁ%%l%%ﬁgﬁ%g$cﬁﬂ%ggﬁ@h-Rlo OR8,

|-q ?10 (Cj:N - R10- N@ﬁtlondﬂly(%ubd(tllﬁﬁécﬂstrai@'t Or lﬁ@@)}ﬁﬁ?a&ybndchdﬁio C( @) N( R 8)2, or any
and R7, togetsher with commyqn ni he e both

attached, f@fhRars %?Wtb’ﬁ% béﬁhtﬂngglsfrﬁ"g toor r%@%%\gpwe Cﬁ??mg?f’ ptional |y

substi tut ecyly; Rét@ﬁfa@y&hydﬂy s%@@ﬂad Iﬁo&rﬁthb ?Hﬁp%ﬂﬂﬁﬂﬁ%bf sedregdnedik i oyanbhe group

consi sting of hydrogen, alkyl, haloalky optionally substitute ryI

optionaldly substiiteesd-@Ral kyl , optional |y substituted cycl oal kyl

optionally substi ﬁo%e?gling) tr%ﬂﬂtlgﬁ{e%%}ﬂé] d whEL i 4 gﬁ&&fﬁoﬂﬁtﬂggb as set

het erocyclyl, optiona Itute eterocyc opt 1 onal
substltutedbhbbﬁmmaryl and optlonally substltuted heteroarylalkyl each R9
i's |ndepenq§ptl selecte nsi s .of a di bond and an

optionally la{ﬁeélﬁh F%ﬁnaﬁqt YdtP Cé’ﬁﬁ%@ CTEFTY ?0 mg%gioaet 3’5%“?&0 is an

optional 'y substidmy Rl fRindihe gﬁfuplbbamh@d)ml?kd&hﬁne sghain; and each Rl 1
is independently selected fromthe group con5|st|n of hydrogen, al kyl,

cyano, HWitro andﬁn€ﬁ®7k%ﬁ@b%%%18#%@6Fﬁ€ﬁﬁ5Y% 7RE-wEeRGE-WHere, in the
conmpound of for f are each
i ndependent |y angﬁgﬁtg%f?ﬁﬁgﬁgEdg?%ﬁn§%g¥§}€§%§ﬁggfgﬁ{han 14 ring atons
sel ected from t tenzn{6dlrydohepitall 2rgpoimi@inzd-ul, Bylddiby G piséhbaizol2,3]azepino[4,5-
G et SRyl fie A oreca
gegzg_[ ﬁ ;] cycl ogﬁm@{s V]c&clﬁhe}pﬁ@{#ﬁéﬂ]pﬁm}aﬁmﬁﬂ yl, 6,7-dihydro-5H-benzo[2,3]oxepino[4,5-

, (-di ro- 5H o] ze | azin-
(Z) - di bEnzo[ 6/ J[ PYA}d%ﬁP?zgpm%O OIWO ‘b% 5 éﬂ“ﬁ 5> gF%éW?STttane] 3-yL,
6, 7] cycl ohept a[ 4 Ho GhRtFahG@raisn.- %lw[?cﬁ)ozm g»fdr& 5.&@@@1@&@&]9 xepi no[ 4, 5-

azi

c] pyri dazi n-3-yl, 'spi ro[ chr oneno[ 4 ne-5 clogentane] 3-yl,
5 ,0,8,9-tetr; ydrosp1ro[benzo[7]annu ene-7,2'-[1,3]dioxolane]-3-yl, 5,7,8,

tetrahydrospiro[cyclohepta[ b |pyridine-6,2'-[ 1,3 ]dioxolane]-3-yl, 6,7-dihydro-5H-
benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-
20 d]pyrimidin-2-yl, 5,6,8,9-tetrahydrospiro[cyclohepta[b]pyridine-7,2'-
[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5H-spiro[cycloocta[b]pyridine-7,2'-
[1,3]dioxane]-3-yl and 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl,
each optionally substituted by one or more substituents selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted
25 cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heterocyclyl, -R*-OR®, -R°>-0C(0)-R?, -R*-N(R®)R’, -R°-C(O)R®,
R°-C(0)OR?, -R°-C(O)NROHR’, -R*-N(R®)C(0)OR %, -R*-N(R*C(O)R?,
R-N(R%S(O)R® (where tis 1 or 2), -R*-S(0),OR® (where t is 1 or 2), -R*-S(0),R®
30 (where pis 0, 1 or 2), and -R*-S(O)NR*R’ (where tis 1 or 2)
Another embodiment is the method where the compound of formula (Ib), as set
forth above, is 1-(6,7-dihydro-5H-benzo[6,7]cycloheptaf 1 ,2-c]pyridazin-3—y1)-N5 -(5,7,8,9-
tetrahydrospiro[cyclohepta[b]pyridine-6,2°[1,3]dioxolane]-3-yl)-1H-1,2 4-triazole-3,5-
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;9,1 O-tetrahydro-5H spiro[cycl ooct af

ridine-7,2"-[1, 3]dioxol ane] - 3-yl,

8, 9- twt)rzamﬁ]ssmspi ro[ benzo[ 7] annul ene-7, 2' -[ |, 3] di ox®Canmspe18/yi2;s

8,9- tetrahydrospiro[cycl oheptal ]pyridine-6,2" -[I,3]dioxolane]-3-yl,

- di hydr o- 5Hbenzo[ 2, 3]t hi epi no[ 4, 5- c]pyrlda2|n 3-yl,

- di hydro- 5FLbenzo[6 7] cycl ohepta[l, 2- ?] pyrimdin-2-yl,

8, 9- tet %Frosplro[cyclohepta[ ]pyrldine-7,2'- [1,3]di oxol ane] - 3-yl,
6, 8,9, IC}t ydro-SH-spirofcycIooctaf pyridine- '- [I,3]dioxane]-3-yl
and 6, 7-di hydr 0-Axdtliae 8b) EméhCiy tHeah&pddivherd-iglRydohghotin Rofformelaclb) adet onal |y
substituted. by one or nore substituents selected fromthe group consisting
of oxo, thiﬁgga‘ﬁ?ano nitro, halo, haloalkyl, alkyl, optionally

subst i t ut ecky choakkibm t}%fl%rb AN RLDSI) il 8RR Ok 2K lnd 0t | omal 1y

substituted aryl, optiona substituted aral % optional Iy substituted
het er oaryl , opt |h@t¢a}alr)§1 asmm indgpendenibit entioosltl sy stituted bymee or-IRgeQC( O) - R8,

- R9- N( R6 R7 OOR 12 ,
- Ro- NE RGg C(O R8 t%?ﬁ%“)@?éﬁ‘%%ourpe %&}g}(ﬂ%@@ aikenflo ‘?lg%‘%@ )(wher e
t is1or 2), FlﬁloSﬂ@ B%ald(\zm&,r}&ﬂqmlky&yl)pxd, tlﬁibxoZ)cyamnﬁitreRSbﬂS(l@)yt NoREyted
(where t is 1 or er

) enbodi e met hod re the c ound of
formil a (1) adrur PGB LEE0Es argol- Bor uRge eyt optoraly
H-benzo[ 6, 7] cyclsgh®pitad ra ﬁ' lpc\/ﬂtioﬁé’l?}l ﬂrb?ﬂti{t'eal tyd\ﬂ)a'll(ﬁ; optiBndly substltuted
tet rahydr ospiro[cycl Ohe@gﬁ - yridine-6,2' [],3]dioxolane]-3-y I

1) -
, 2, 4% ri azol eygogkylp lomezstSWérmvéq%aﬁOﬁ%ﬁkallqegylt Wéloﬁélbh%@SW@Fle in
t he corrpound of )o romthe
group consi sti ngcﬂz%?ﬂﬂ#l@ kg]}éﬂd Pﬂﬁtrlgl‘rf\%%{bﬁtﬁ@mﬁgﬁe&?’ﬂ tﬁ)nﬁﬁ:} %ﬁ,&ﬁﬁ Eet eroaryl
are each i ndeperdenidyylymptyi, mpabﬂlayﬂygsubmntuttdjh@dowl}ddbem Opboreillsublﬁtmtttd ents

sel ected fromthe gro on Ikey h
hal oal kyl , hal og‘lei?g%%%laﬁﬁ'ln W\%‘ly Slb%?htuyetdﬁ'ie% C‘ipélr? lﬁyﬁ%?tgutegptl onal |y
substituted arylhetepiylORa, blyucﬁlatpﬁéutisum&ﬁ lﬁfeﬁiakﬂiilker@ﬂ)tdpﬁﬂﬁdllly)SuBSﬂllﬂﬁéd tuted

| k t | bst it | Opt j;0nal, bst it ut
cyel oallyi  “opt MRk Y HOBL T BADR 2P Ry RN 1B aat Ry S UEck ¢ ut ed

cycl oal kyl al kenykw_@@j R@nqi\lﬁ_y; OV RILeh By RI*paliy] kfgbjg\y@w qué).th(R@n@lF |y
substituted heter ,opt,i onal I){ sub§t|tut eg het er og | Kyl ;
optionally subst—Rﬁtf%Y KIIE\lz?elt bﬁoc@%ﬁyﬁa 1-RERYICOXPR o*rRa% NﬁRs{iHQgR?ut ed
heLr oovcL! LRSI O gDt fus SN R el PR
optional |y substR l-ﬁ(@jipRl (wherep is0,1or 2) and -R"2-S(0)N(R'?), (where t is 1 or 2); and
20 R?isapolycyclic heteroaryl containing more than 14 ring atoms optionally substituted by
one or more substituents selected from the group consisting of oxo, thioxo, cyano,
nitro, halo, haloalkyl, alkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heterocyclyl, -R°-OR®,
25 -R°-0-R'*-0OR?, -R*-0-R"*-0-R"%-OR?, -R%-0-R'°-CN, -R®-0-R'"*-C(0)OR?,
-R%-0-R"-C(O)NRHR’, -R®-0-R"*-§(0),R® (where p is 0, 1 or 2),
R%-0-R"-NRHR, -R*-0-R-CINR'HN(R'HH, -R*-0C(0)-R®, -R*-N(R®)R,
R>-C(O)R®, -R’-C(O)ORS, -R*-C(OINROR’, -R*-N(R®)C(0)ORY,
R°-N(RHC(O)R?, -R*-N(R%)S(O)R® (where t is 1 or 2), -R°-S(0),OR® (where t is 1
30 or 2), -R%-S(0),R® (where p is 0, 1 or 2), and -R°-S(O)}N(R®)R’ (where t is 1 or 2).
Another embodiment is the method where, in the compound of formula (Ib) as set
forth above:

R!, R* and R’ are each independently hydrogen;
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het eroaryl al kynyl, -R13-OR12 , -R13-0C(O)-R12 , -RI 3-0R14-N(R12) 2,
-R13-N(R12) 2, -R13-C(OR12 , -R13-C(O OR12 , -R13-C(O N(R12) 2,

- R13- C{ OWORMA)y08R4- N(R12) R13 , - R13- C(O) N(R12) - R14- OR12CT/US2010/021275
-R13-N(R12) C( O OR12, -R13-N(R12)C(O R12, -R13-N(R12)S(OtR12 (wheret is 1
or 2), -R13-S(0O,0R12 (wheret is 1 or 2), -R13-S(OpR12 (where pis 0, 1
or 2), and -R13- S(O)tN(R12)2 (where t is 1 or 2); and R3 is a polycyclic

hetor oaryl S0NKALN RITRISANA, MRl SPLLO0AI o SHRgLL Lijhed bV one

or nore subs uen S se om t rou I’0xo0,
cyano, nitro, hadllcenyhalkgﬁylklydloallqlleWdro@akyDlﬁhdnﬁllg snthstnutadteeyd qymhﬁitgl kyl,

obt1 onal I substitige: Ghpkptonsdy Shminr SebeloY sty sddingl
?% i g}ngll l)y cleJelbgtd t:}éhmsilan@l %&R)tf&m )éhbstmﬁ&t%oc 059 (%Bﬁeﬁl'y%tltuted

- R9- O R10- O( O N(mmclquﬂgfl@msz@alb(@ﬁme‘é hﬁerpéry opgomlly pubstitged
- R9- O RL0- N( R6 0 0 R7,
“Ro- QO e, (-R?g- e{ﬁ@é%ﬁég Ao At A Ry By Gris O R
- R9- N( R6) C( 0) RS, R ‘RGGCNN% )SOrRR® g e)gbthelswﬁh te cBlnmonReEHeDrd @RBh (wher e

(where ¢ 151 ortey R ces g opehariody Pihst s beianabin gl

conpound of for rﬁabﬁltﬁtb@)/@&:r@@uyiorth above: Rl, R4 and R5 are each
i ndependent | y hydr ogen each Ro and R7 is i ndependent I y sel ected from t he

group cbhsieh Rgisopdengateste selecisddyom thy grapg sonsisiing ehhydragan.glikyatkenyl,

hydr oxyal kyl, o b t ar al kyl ,
optional |y subsey 1?3‘? glctilbucsa&%" §‘|gﬁ°tn%e%%’tg fl%‘ne&*‘%‘y* %@%@%ﬂ‘%’%‘? gé{gé%%% kyl al kyl |

optional | y substdptionadly shbstiewtetgxslgalkyl, dxmlpmﬂalsmyst@utﬁb@}IClqaﬂ@bhlkyl optionally

het er ocycl yl al kyI u al |
substituted heter Bse{l?@fgaﬁﬁajf)wchaa %ﬁ]@ﬁ%‘w ugig &ﬁlﬁlgt%ﬁ%ﬁclﬁ%% i 8&1 -aﬂk' R8) 2,

- R10- C( O OR8 andsubsHitfitedChédiiry8 pidd optionalty suRstitated I"B%roatrﬂglkylher with the
conmon nitrogenosta they are both attached, optionally

substi t it ed® tSéP%@QFV;%nB}l serShreB AN grg}“%‘iﬂ.‘i’é‘ﬁl%? e%g“fﬁchléfn@% €921yl ; each
R8 is lndependenﬁph&snasglsassttﬁﬂectgt&ﬁ@mbﬁb@ﬁ&uaa&%ﬁbgﬁalﬂg of hydrogen, alkyl,
al kenyl , al ky néll hal oal ﬁ/ma} opti onal Ig substituted ar optionally

subst i t ut edeagh klwnonim bsytutedisypightardmpneled dlyl wac)fla’@ptl onal | y
substi t ut ede 9 RIqalqy d sefégﬁepg{&gm Igﬁiﬁg%hs%{ﬁqg%fH%rSée%Cé{&ylyLyano

optionally s stltute ocyc pti onall
nitro and OR
20 eachR"7is independently selected from the group consisting of hydrogen, alkyl, alkenyl,
haloalkyl, optionally substituted cycloalkyl, optionally substituted cycloalkylalkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclylalkyl, optionally substituted
heteroaryl and optionally substituted heteroarylalkyl, or two R'*%, together with the
25 common nitrogen to which they are both attached, form an optionally substituted N-
heterocyclyl or an optionally substituted N-heteroaryl;
each R" is independently selected from the group consisting of a direct bond and an
optionally substituted straight or branched alkylene chain; and
each R'* is an optionally substituted straight or branched alkylene chain.
30 Another embodiment is the method where, in the compound of formula (Ib) as set
forth above:

R? is aryl optionally substituted by one or more substitutents selected from the group

consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl, haloalkenyl, haloalkynyl, oxo,
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substituted heteroaryl, and optionally substituted heteroaryl al kyl; each RO
i s independently selected fromthe group consisting of a direct bond and an
opt i onal Iwo=otwiss4eat ed strai ght or branched al kyl ene chacmjuse@olh2R1® i s an
optionally substituted straight or branched al kyl ene chain; each RL 1 is

i ndependently sel ected fromthe group consisting of hydrogen, alkyl, cyano,
nitro and -OR8; each R12 is independently selected fromthe group

consi sting of hydiR8&Fanhkd, op@IrkBNYilbstitdRld AR K)tion AR Bty a2HE S i t Ut ed
cycl oal kyl, optionally substituted cycloal kylal Kyl oFtlonaIIy substituted
By

aryl, optional | yrsapalbisubstiseecharalkenyl, onsionalbirubstifutedisikynpk eptidreler ocycl y! |
ti |1 bsty . . i bst.i |
ohd opti onal |y SubdhR PRASIGERA MY St B LRRBI Oy SH S hh R R O

conmon ni t r ogen dyoloafiiylalkebyieyptanalsbabltitatet apdiedkylilkympl aoptiopdliyenbdtityted
substituyted Nheterocyclyl or an optionally su i tuted het eroaryl ; each
R13 is %ndependéﬁfelr?}x'glé{ié’&l%%ﬁ?’ Isﬁt%tg%@;ﬁ%wc@iaﬁ Lsqntiogellyrsubstited ct * bond
and an opti onal Ihétesatyshyiakéngd opidnail@ htbs@iutcamanredoe ﬁll&&)ﬂ#@ﬂ?i&'ﬁﬁ}n; ~and each
R14 is an optionally substituted straight or brancf};ed al kyl ene chai n.

Anot her enbodi nesHbstiteed hgterppryh oationely substifptedeteseptplalist opfiorady mulstitutadh)  as
set forth above: i i : I oRe Q12 Nor e
substitutents seﬁegg%déyéal?%?rlﬁ cﬁﬁ%@&%ﬁ%ﬁ@ﬁ@ﬁ@%%%ﬂﬁﬁ@l ,(ﬁgl kenyl ,

al kynyl , hal o, hRIeQCIIRhR BAHKENR ek GARY My R >6X0)R hi -BLeC(QPRIG,

nitro, tionall yis I+l eq,ia pt ional Ly substsi ral
optionally subst'ﬂ u¢@wé$afzk$iyﬁ¥6®g& g’ﬁal'ﬁ%éﬂ%sf tshé(g)éﬁg?ﬁ' ;f;@ém

opt i ona: : y suEsLR’&%N@UZ)Qf((ojl(}ndr,tR:”rll\Igﬁf)i(}lqomlF,yR&Nﬁl?)Subﬁbldz Wl@dr@gﬂshwral kyl ,
optional ly substjtuted cycleal kyl al kenyl, gptionally substitute

cycl oal kyl al kynﬂ)»,-%pgﬁ(ﬁu%ll W%%@Filt%?édR%eﬁ(Qng@ffWP B { Sha) pYd

substituted het epbcy@)WRIZKYvhe@REd PHEN! yhgsubstituted heterocyclyl al kenyl,
optional 'y substituted heterocyclylalkynyl, optionally substituted

het er oar yl ,R'opaipelvardlip hsigmaryl contaginganere danylaingytomsopptionsl bl Jupstiutied by t ut ed
et "ot 2L ke DR A BB RGBS Y 15 1
-R13-C(O OR12 , nitRi Balc( KR 2Ry, ofibBally UpMtiRE & ydRiadle N dptidhdRySubstituted
R daN I MeeHe NSO e AR |
T), -R13-S( O PRLRtifwligsebsanitsd Khterdardk, ogonaByslibstituted heterocyelyl, -R*-OR?,
-R%-0-R"-OR?, -R’-0-R"*-O-R'*-OR?, -R’-O-R'*-CN, -R*-0-R"*-C(0)OR?,
20 R®-0-R"-C(ONROR, -R%-0-R"°-S(0),R® (where p is 0, 1 or 2),
R%-0-R'-NRHR’, -R®-0-R'-CINR'HN(RHH, -R*-OC(0)-R?, -R>-NROR’,
R’-C(O)R®, -R*-C(O)OR®, -R*-C(ONROR’, -R*-NR®C(0)OR"?,
RP-NRHC(O)RE, -RP-NR®)S(O)R? (where t is 1 or 2), -R*-S(O)OR® (where t is 1
or 2), -R%-S(0),R® (where p is 0, 1 or 2), and -R*-S(O)NRHR” (where t is 1 or 2);
25 Another embodiment is the method where, in the compound of formula (Ib) as set
forth above:
R!, R* and R’ are each independently hydrogen;
R” is aryl selected from the group consisting of phenyl and 6,7,8,9-tetrahydro-5 H-
benzo[7]annulene-2-yl, each optionally substituted by one or more substitutents
30 selected from the group consisting of alkyl, alkenyl, alkynyl, halo, haloalkyl,
haloalkenyl, haloalkynyl, oxo, thioxo, cyano, nitro, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted aralkenyl, optionally
substituted aralkynyl, optionally substituted cycloalkyl, optionally substituted
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-R13-S(OtN(R12)2 (where t is 1 or 2); and R3 is a polycyclic heteroaryl
containing nore than 14 ring atons optionally substituted by one or nore
substi t uenb0BRisemsed from the group consisting of oxo, PCHiUsSz@O/0ZKRANO,
nitro, halo, haloal kyl, alkyl, optionally substituted cycl oal kyl,
optionally substituted cycl oal kyl al kyl, optionally substituted aryl,
optionally substituted aral kyl, optionally substituted heteroaryl

R 8o o o AT SRR My P B ORI s

Eg 8 Ei’l.g ﬁ( (F\?)6 N(IggﬁbBKylaH(E@lebpﬁibﬁalﬁ( élabaﬂﬂteﬂ hreroey gyl Sth),nally Slrbsti‘t)lted
: R9: C( O RS, ( Ré hete -cqﬂglalk_yh@_p@?@l Ré)}lﬁg;tg l)lq{t@ow(%%égar& @Qﬁz%ﬁally substlguted) RY,
R9- N( R6

O R8, n wh
] OI)’ C(Z)) € hefeR%&H&B@y%&p)éétgﬁlgﬁ%’"g\ﬂfsﬁtuted'h%te;(;a?};l @})tro al S(S%@%lthiﬂsg) (R7 ere

(where t5is 1 orhe@)%ry\mlbylheptl@ﬁﬁbEnhﬂ’efrtitedlhgtet%éylﬁlié@fl?d)d)m@ﬁ”é su Sfﬁlt‘ttﬁb

conmpound of for et ~Lar tdus IR 1

i ndependent |y h Zﬁﬂg&ﬂ§i1§‘a9y ggl§R3&§13f0n1SiﬁpdN§§ﬁﬁc§ﬁ§$

EESQ%/: tatno|d6b7 8R§-cm)R&hyd?@<em1£eﬁ;mz[l3 el(amngna%l 4310)1\11@&?@& 6N(R8)ﬁ1?l t
uted by onpe i e 5 pup consi sting

of al kyl, alkenyﬁ" Q&Pﬁ@é %2 #% 8%@ %ﬁoﬁﬁg 1'§ﬁ§zﬂﬁ oal kynyl , oxo,

t hi oxo, cyano, nRﬁtNRl?as )gdékdvh{eréui@,stdrtz?nt-ﬁd‘ aoytbklbmuemakhwrgpbstltut ed

aral kyl, optionally ubqﬁltuted ar al ken ptional Iy substituted

ar al kynBPI opt i ORaI-$(§D)nRJ evherap s é@é?b&ﬁ‘ﬂ(ﬁ -SERNGn e (Where tis 1 or 2); and
sl ewggglaﬂlyuﬂgg'h@ék a af%gfﬁﬁg or® lmtmt Ltk l QR Rl RN,

optionally su cyc y substituted
het erocycl yl, opbhostaiglof 6§trbhydrb15fuébbnhe[t697ﬂmy)¢lbgth dtkgﬂbyrldﬁpmrbmlaﬁﬁyﬂ 9-

substituted het R substlt
heterpcyclylalksﬂyﬁ¥&86#?8%§&%§ﬁéﬁgﬁw E%géﬂ%%WE %br f9j<h whnaﬁr

su :ost it :Jlt ed h gt ?fetﬁiﬁt[& Zﬁk&?h@ptqptzll@?ﬁhh&hrﬁubﬁ tsmdihyaﬂoheit b%?e{a;su al)ejngaf,fz
optionally substituted heteroaryla :
_R13- O R14- N( R1Z)2pridagsn-3- W@)1d2‘3@220[51ﬂig41‘§(‘1@556@“11121‘-‘/ 6 g d3h ‘O%%? ,
SO e DA A SR S
(where t is 1 orc]m)ndammﬁsyla tabroreno mq%rrbym azsn615 brcyszlppenimwszé,o) PR12

(where p is O, %,ézﬁ,l@)tetraﬁ%o-s%?pn%i&k IR AR RIS ShcibDldhePB-y8) : and
5,6,8,9-tetrahydrospiro[benzo[7]annulene-7,2'-[1,3]dioxolane}-3-yl, 5,7,8,9-
20 tetrahydrospiro[cyclohepta[b]pyridine-6,2'-[1,3]dioxolane]-3-yl, 6,7-dihydro-5H-
benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-

d]pyrimidin-2-yl, 5,6,8,9-tetrahydrospiro[cyclohepta[b]pyridine-7,2'-
[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5H-spiro[cycloocta[ b]pyridine-7,2'-
[1,3]dioxane]-3-yl and 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-b]pyridin-2-yl,
25 each optionally substituted by one or more substituents selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, haloalkyl, alkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, optionally
substituted heterocyelyl, -R*-ORS, -R>-0C(0)-R?, -R*-N(R%R’, -R°-C(O)R?,
30 R°-C(0)OR?, -R°-C(ONRHR’, -R>-N(R&C(O)OR ', -R*-N(R*)C(O)R®,
R -NRHS(O)R® (where tis 1 or 2), -R-S(O)OR? (where t is 1 or 2), -R”-S(0),R®
(where pis 0, 1 or 2), and -R9-S(O)tN(Ré)R7 (where tis 1 or 2).

Another embodiment is the method where, in the compound of formula (Ib) as set
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R3 is a polycyclic heteroaryl containing nore than 14 ring atons sel ected
fromthe group consisting of

6, 7- di hydwo-2btt/dserz0[ 6, 7] cycl ohepta[ |, 2- c] pyri dazi n- 3- yIPCTARISZ018/091275

t et rahydr o- 5H cydohept a[ 4, 5] t hi eno[ 2, 3-"pyri m di n-4-yl,

6, 7- di hydr o- 5Hbenzo[ 6, 7] cycl ohepta[l ,2- |pyrimdin-4-yl,

6, 7- di hydro- 5H benzo[ 2, 3] azepi no[ 4,5- c]pyridazin-3-yl, (Z)-dibenzo[

[3J[1, 4]th| ﬁ Q 1-yl, 6, 7-di hydro-5Hbenzo]

6, 7] cycl ohepta fi 5- c] pyridazin-2-yl, 6,7-di hydro-5H benzo[ 2, 3] oxepi no[ 4, 5-
c] pyri dazi lR%3s phenys@ptrombl@hmbstﬁmﬁbyféﬂebwonedabstMeﬁs sel eyl fope tegme]p- 3- y1

]6 ps r I9dll 2et (;t ;ah)[/cgg% H)ig ﬁ(gL é#kcéﬁyﬁl?yny? halo, haloalkyl, haloalkenyl, haloalkynyl, oxo,

5,6,8,9-tetr ahydru@%)Icw{obﬁmz)%&ioaawm@t&m%daryi,[d tiohaliyubtamned ardtkyl,,
9- tetrahydrospi rogcyc ohg&ta 6] pyri di ne g 3] di oxol ane] - 3-yl,

8,
gu Eyﬁgr o- gnbmﬁglpallz sepstifitedhirAdspuyl s paHy S@h&t}twe@cxﬂloalllyl optionally

| ro-
8. y ﬂt@d { CyCPJgﬁ(n%@ cf&y]BnﬁI {)Eltﬂdtéa ?c%%yzfﬁlﬁ(én'yl 0 tlonall

,8,9-tetrahy rosplro I ne-7 diroxol ane] - 3-yl,
, 8,9, 10-tetr anybhtmt&khesmcw[}dmloodtyas[uaqtpw@ thﬁr@cyklﬂalkyl[ slzptal]ndily)xane] 3-yl

OB? i gngl Flymslg[)gt ?‘E%’?@?Jgﬁ%}e%ﬁ]e&%ék fg)%gétbaélylsfﬂffgﬁ%{%d lget mar?’ éap ?Onarﬁ/ t he group

COBSI sti ngdof Oi@Qbsltll'fith@MéIero&y&ﬂfyll olptlbrgly shbﬁtlmte&l@dtfrazhﬂlﬂflken?lkwp -ORdft i onﬂ ly
substituted cyclo ogthpa tity L£yclea @ Y. pnal l'y
subst it ed aryl' % %E ﬁ} sz%Hl\f(ﬁ &0 %lr éﬁgyl) %lp‘tq(Q |- §} Ssg@f)&ztlut ed

het | 1 b 1%) 1
_EgerN?%glm oP IRW%G%\W %@Jﬁ E%R RO 6) R &9 N( RG)C(O)OR 12
r)ng),tR‘ agheszo)s RS

5,7
6, 7-
6, 7-
5,6
6, 8
a

)
e L
“RO- S(O t N R6) R7 S OHOR R {g% RS OuR” ihedp st ¥ op 2 ang |

where, in the coRPeSINGR' jzc(wmtieals(ltmﬁ)as setforth above R2 is phenyl

tionall bst stitutent te h
ggnlsf)ga? né zllcj ;&W'Jhergmgéﬂ%ggt 13?115%?}‘?05 Wgefrglthelég{eng)gﬁ (f 81%13} %gH{ tt e group

hal oal kynyl fortR%Bovel Bis€l¥&ed frmn@e Bl 5@13159@@ ponal |'y substi tut ed aryl
optionally substi tuted aral pti onal Ig}ysubstl tuted aral

opti onal |y S{ibEeiwdoc: BepbiTopichespr s bl foatBett Nuf%ﬂu%grér(éa(méyl% Kyl |
optional |y substy §H{ ;@P@mbl 81' # ;!n%h;ﬁ?nm 2, @nﬁaz%aé k;ala%upét i tuted

het erocyclyl, option stl het érocycl yl a kyI, optionally
subst i t ut edl-Hgt- élhudlpeﬂh}baim&ﬂ&byclwipfptabln%rlclwrlémﬁtytl)uNe@ -fretredadr yl |

opt i onal] y_substhtylel, el Eh0RHL A fi¥eny AR P33 Ik AUBSIdHES
1-(6,7-dihydro-5H-benzo [6,7]cyclohepta[l ,2-c]pyridazin-3-yl)-N-(4-(3,5-
dimethylpiperazin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(7-methyl-6,7-dihydro-5H-benzo[2,3]azepino[4,5 ~cJpyridazin-3-y1)-N~(4-(N-
methylpiperazin-1-yl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
25  1-(6,7-dihydro-5H-benzo[6,7]cycloheptal] ,2-c]pyridazin-3-y1)-N-(4-((5-fluoroindolin-2-
on-3-yDmethyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal[] ,2-c]pyridazin-3-yl)-N5 -(4-(4-pyrrolidin-1-
ylpiperidinyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[1 ,2-cIpyridazin-3-yl)-N-(4-((4-pyrrolidin-1-
30 ylpiperidinyl)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -y1)-N-(4-((4-
cyclopentylpiperazinyl)methyl)phenyl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5 H-benzo[6,7]cycloheptal 1,2-c]pyridazin-3 -y)-N~(4-((4-
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-R13-0C(O)-R12 , -R13-O-R14-N(R12)2 -R13-N(R12)2, -R13-C(OR12 ,

-R13-C(O OR12 , -R13-C(ON(R12)2, -R13-C(O N(R12)-R14-N(R12)R13 ,

- R13- C{ OWORMA)08Rb4- OR12 , - R13-N(R12) C(O OR12, - R13- N( RCZ)USeadpmRir2;7s
-R13-N(R12) S(OtR12 (where t is 1 or 2), -R13-S(OtOR12 (where t is 1 or
2), -R13-S(O PR12 (where pis 0, 1 or 2), and -R13-S(OtN(R12)2 (where t is
1 or 2). Another enbodinent is the nmethod where the conpound of formnula

I b as set forfh _above Q nsi.sting of:

b7 mydr oo SrerpERE R R TSl [P0 GRS FIORFS . 7% 5 311 woro
- 4- (4- (i ndol-{677- dmymﬂﬂybam[@ﬁeydomta@} i%)wrleim )3=y[l)111v‘|i~03 f]2u04=o-t4g(l4a\2-0|g 3|)
,5-diamne; |-(6,7 |hd H-benz 7].c ohept a cl pyridazin-3-y
'5.(3-f1 uor o- 4- (hethy W@Frpigwf P%amb?‘ - %f kemri)aml

HIl,2, 4-tri . -

(6 7 i nyae 2%?%‘?3%?&“2? Cy A ORSBET C&mdw AR sl mett 5

di met hyl%pi per aziZaZ-diagaspiseld mqnanﬂmpbewil Hlf'ciz @la?yole&ﬁﬂ@mlmﬁe

e L i S,

| - (6, 7-di hydr 0- Ptrrbbdind|- jﬂ%hdml)pﬂi@pt)a[li 1.24et}ipxi¢-Aazdimmidey| ) -

S b RS e Tl el R Bodin e Gameer b |

, 2-C] pyrl dazi n- 3n6ﬂ|1))1p1p5ra£1ﬂ 4(-ﬂ)1ﬁb(érfd€l{ 1 §1)Phdnyt)- M-Ppefiiach8p! 5 dhame! ) - |

H1,2, 4-triazol e-3

| - (6, 7- @i hyldtbe’- QW%%P@Z?EW&IM& Afalpyzidegippriltdlz{i4pyrolidin-1-
-5-(4-((4-pyrro gﬁlﬁbé}ldhﬂ)%ha@ﬁ)‘ iy A-+ B0 9-Fhfme. ) - |

HI1,2, 4-triazol
| - (6, 7- di hyld(6cZ-8iky trerfdbp&128] &GFlcy dtteptabl],2-¢ Dy Cilanyr- BgBzV B33 ydry(4-€3-4- ((4-

| | | h 3., 5-di
ORI R R h b N Sk i %I%Z'aﬁezfg B Sigipe " amd”e
4-((4- il . e rilazi 3, 5-di am ne;
L4 e a0 e stk 3047 a5 i
1 pyri da2i n- 3-yl )m"\tzhy(@‘p? ?}BrloYli/P%G’aXN tt ﬁq‘?f?@lrel 2 dkf‘“i}’ileplab‘ér azi nyl ) phenyl) -
|

H 1,2, 4- t ri.@zob®y&oSHb&¥b [ cycloheptal 1,2- c]é)yndam -yD-N° (3 -fluoro-4- ;
(6, 7- di hydr o- 5H¥benzo[6 7] ¢ycl ohept aE pyridazi n-3-yl)-7V5-(3-fl uoro-
(7-nmethyl - 2, Pyelperenypictlnipesd h ampRenyly ﬁy‘} friagole-3,5-diamine.
|,

| -

4-

H1,2,4-1 I

H benzol 6r '7?(2:30?& %g%{ glinﬁc%éfﬁ%ilt pl%/ Fhlg aeg?cﬁf \gye(?{ % Eﬁ corglgowd of formillat (Slb) as set

pyr rol i di n-forth ytheeveet i di nyl)phenyl) IH 1, 2 4-tri azol e- 3, 5-di am ne;

| - (6, 7%@!{ E?ﬁl gq 5:?1?%@6: J{c% (lepgrclz Of yg}t}aaggenz c] pyri dazin-3-yl) -

NJ- (3
R? is 6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl optionally substituted by one or more

substitutents selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxo, cyano, nitro, optionally substituted
aryl, optionally substituted aralkyl, optionally substituted aralkenyl, optionally

25 substituted cycloalkyl, optionally substituted cycloalkylalkyl, optionally substituted
cycloalkylalkenyl, optionally substituted heterocyclyl, optionally substituted
heterocyclylalkyl, optionally substituted heterocyclylalkenyl, optionally substituted
heteroaryl, optionally substituted heteroarylalkyl, optionally substituted
heteroarylalkenyl, -R’-OR'? -R*-0C(0)-R"%, -RP-O-R™-N(R'?),, -R-N(R'?),,

30 -RP-C(O)R”, -R™-C(0)OR"?, -R”-C(O)N(R"),, -R"*-C(OIN(R'*)-R"-NR'*R",
-RP-C(O)N(R'H-R'"-OR'? RE-NR'"HC(0)OR", -RE-NR'HC(O)R'?,
-RB-N(RI?“)S(O)tR12 (where tis 1 or 2), R" -S(O)tOR12 (where tis 1 or 2),
-R"-S(0),R"? (where p is 0, 1 or 2), and -R"-S(0)N(R'?), (where t is 1 or 2); and
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met hyl pi perazi n-4-yl)piperidin- 1-yl)phenyl)- IH 1,62,4-triazole-3

, 5-di am ne; 1-(6, 7-di hydro-5H benzo[ 2, 3] t hi epi no[ 4, 5-c] pyri dazi n-3-yl) -

5- (4- (4- pyoroloss4ss! - yl pi peridinyl)phenyl)- 1H 1, 2, 4- Pcirased 104031275

,5-diam ne; |-(6,7-di hydro-5 H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazi n-3-yl)-

N -(3-fluoro-(4-(3- pyrrolidin- 1-yl)pyrrolidin- 1-yl)phenyl)- IH
4-triazol e- 3, 5-di am ne;

1,2,
:\I-S( 6, 7-di hyﬁ:r %W)}eﬁe%%%r(ﬂrﬁ%ghﬁnﬁ%rﬂ%rle tl?an 4§)r¥rf§ aqgrﬁé Rﬂe’%te\él f}om the group

(3-fluoro- erazm
H 1, 2, 4-tri azol ecoBsistingy 6] Rdihydrne H- be(rﬁorﬁ-ﬂqhyﬂwptaﬁ 2- c]pyrldazm -3-y1, 6,7,8,9-

H benzo[ 6, 7] cycl oh J3 1
cycfgpz)(rjg)pyl ]rrg%/ﬁf%ﬁﬁ%é’?og%[ ﬁyﬁgﬁ%ﬂ‘gﬁﬁ%@z%rﬂ?h?yf%m%mzt 54 E %ngjp%&% B5_ i ani ne.
Anot her  embodi Megudis, 7}&9@1&@&%@@ -Apeidid-Ry1 o &1Q9mﬁlﬂlﬂb&fzol_f203]£ﬂé@0 (4p) as

set forth above: each inde endently hydr o

6,7, 8, 9- Stetrahyorﬂ@zrsslpzlsén}zloqz71dabﬂnaq>[éﬁ}£1 éltblpze@mibﬁhﬁﬂydl vilse it ut ed by one

or nore substit far lkenyl ,
al kynyl , hal o, I Wh%ﬁ%ﬁ%h Skﬁﬁ% (ﬂﬁﬁg{ Daliy &&gf){gﬁn% L‘M’mo[qsk y
nitro, optional lglpwidesini3tylt sarofahydmenopt, B@hﬂhﬂa}mmﬂbﬂqyblwpeda@ﬂémlyl

Opt L omal 1Y SUbst §§A 55 BB B OB Y LS LY

cycl oal kyl al kenyd,6,8 opttahgadokpirafbdisb|7jathednbe el 1050k Ylanc] B3l HNBlI-Y

substi tut ed heter O%Wé@y' al kyl op{ ional |y substituted_ heter oc clyl al kenyl ,

optionaldy substiftf spigalevelphepial Plysidinsn? thy-ddigeqlaneld o %ﬁ @Qr%’al kyl ,

: L pst ! 1 €n -
?pngoga R14 SK|( Sélﬁzeh) Pg]tﬂl%%%ﬂ?ag 52’1%2" A‘ﬁgﬁl‘% yl 631%%8&%}1»3 3%&% elgﬂ[?l 2

- R13- C( O) N( R12) Z]pywraiding-7), R6F8,9-wetraidrosniR| @y IReptal blpRaiding(7¢) N( R12) R14- OR12
, -R13-N(R12 wh t
ST or 2y ) Rud STEPBED e g e oA SR T s
0, 1 or 2), and| JB;chmS@Q)} M RH2), 2 d{hwier BH-benze[ 6.7 joycl@eptafn2HRPoyiridina2-yl,

Group obhsi ot 1 ngagt Ssiorai sy aee BrioBe e 5P SHpiyefsreBriag fiom e Sroup” O 1 1€

, 2-c] pyri dazi n- ?coﬁilsnn@ of 080, Ihiok&lckatdy H10; Btb, AR RIS, bpBdaly smekidiett
T] pyrimdin-4-yl, 6,7-di hydro 5Hbenzo

of
6, 7] cycl ohept a[ |C,‘/219%1}<y1p91?tmﬁ@w pibgtigated cgelpallylpll, gpigonally substituted aryl,

Tgfnzg[g S’} ﬁ;gﬁigﬂ%a‘glg%%s‘% LR%/J ixrgl%ﬁ Bﬂt?’orﬁéh sx(t%ﬁf &jcidt}f?:['& azlf J) tionéi}} hi azepi n-|

6, 7- di hydro-5 Hsbbstitged Bt@odskdpRI©OR 4B OC@)thr, FRIAN(R)RY YR c<0)R8
spirof cﬂ)r oneno[ 4 B-C‘Eé)ﬁﬁ”, Q@;t&%N%R&)Ra’QﬁquB Qﬁili’B_Ry_&\I(Ré)C(O)R ’
R*NRS(0)R® (where tis 1 or 2), -R*-S(O)OR® (where tis 1 or 2), -R*-S(0),R®
(where p is 0, 1 or 2), and -R°-S(O)NR®R” (where t is 1 or 2).
Another embodiment is the method where the compound of formula (Ib), as set
forth above, is selected from the group consisting of:

25 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N~(7-(pyrrolidin-1-y1)-

6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-1-y1)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((78)-7-(1-
butoxycarbonylamino)-6,7.8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;

30  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yl)—Nj—(7-
((bicyclo[2.2.1]heptan-2-yl)(methyl)amino)-6,7,8,9-tetrahydro-5 H-
benzo[7]annulene-2-yl)-1H-1 ,2,4-triazole-3,S-diamihe; and

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-(7-(S)-pyrrolidin-1-yl-
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6, 8,9,

10-tetrahydro-5H spiro[ cycl oocta[ Z?] pyridine-7,2"-[1, 3] di oxol ane] - 3-yl,

5, 6, 8, 9- twonatwswspi r o[ benzo[ 7] annul ene- 7, 2' [I , 3] di oxelcanmspe18ryi2;s
5,7,8,9- tetrahydrospiro[cycloheptal ]pyri di ne-6,2'-[1, 3] di oxol ane] - 3-yl,
6, 7- di hydr o- 5Hbenzo[ 2, 3] t hi epi no[ 4, 5- c] pyr| da2| n-3-yl, 6,7-di hydro-5

H benzo[ 6, 7] cycl ohept a[I - </]pyrimdin-2-

5,6, 8,9-tetrahy i | i 2 ]1-3-yl,
6,8,9,1 O-tetr ag({/?fg(% tgﬁhigﬁ%rﬁg? ﬁﬁ%mlumﬁfén? 299 dH le? %Inlé&% E:[dj géﬁgﬂggane] 3-yl
and 6, 7- di hydr o-Asiétheeembpdimehtciy theohehodjvherg.An Zive] ynpodndeZoyrhyla € bs set

optionally:%HR &ltuted by one or nore substituents selected fromthe group
consi sting t hi oxo, cyano, nitro, halo, haloal kyl, alkyl, optionally

substi t ut edR’cRébﬁkayﬂe,ea@ﬁhu@aad[ehM sydspdd; ut ed cycl oal kyI al kyl, optionally
substi tuted @r)E(‘ optionally substl tuted aral kyl, optionall substl tuted
het er oaryl ,R Ffswaml 913%911?}%11 sihstiagedretase o8 orubstitpigniorg ectedomBpayom g,

- R9- N( R6) R7, OR 12
R ﬁ‘)%%%“ R L R R A R
(where t is 1 orthi2xg, cyR®, S(H@) ARBnalbhebetitpted sy, OpllooallyZS)lbst'autdd aRyB( O, N(R
6) R7 (where t is of,. 2 d t he
cz)npofmd of forn® %lona(lllybsi“bsuggeiae {kf" ng%ggg%g' Sub?slgmg(gﬁrgﬁvggl e borlhaﬁ%e group
consi sting of: IsubgitdtedleRyodiion, 5)pt10nally substituted cycloalkylalkyl optionally substituted

lg_ ?egzg{ﬂ? et7 1 g_%;lcfglgl%:gl&(y]’_[a@@%ﬂg(% % ﬁfazulgﬁgutpg 9yc>loq?ky alkyn rorpglorllglyr;u}l)s-t%lllt?ed

H1, 2, 4-triazol qegysl ﬁ@bf‘&hall& shiftidnd M@é@c%alkyl optionally substituted

- benzo[ 6, 7] cycl ohept a[ -c] pyridazin-3-yl) (7 g) (y’>

but oxycar bonyl arhemayelylﬁﬂ'@ngh prttonaty shbstiBtedihpiernenfly e ma]l epieonglly | ) - | H

1,2,4- triazole-g Qlt,g[g(ﬁ;@tggar]y é@o 1219'53%9 ?3d§1eﬁéoa(§931kyl optionally substituted

H benzo[ 6, 7] cycl o
((bicycl o[ 2. 2. 1]Heemaayiamew1)((pnenahms)mmma) héerdarg]afeyhegl, rmlﬁmla 5 Hbenzo[

7 | 2-yl) =l Aa-th 12 ! 1P
[ bonso 6. 71 oy eRerdbionR K LB R B AR G Lol S roleRs
LIS .89 tet raGON hor oL AR Y L 00 %%‘?o%‘}%%‘f e, in
the conpound of ROV e?cé(P}gRlésRseN(R drCt((H)Paboge'N@%)S@)éﬁd(‘ﬂleé?@Séaﬁh

or e Subst ¢ ut o %Ré’ﬁ?(é)c R R S R G B i
al kynyl, hal o, hBIPeSORNR “hdibetekényor haidoal kynyl oxo
20 R*isapolycyclic heteroaryl containing more than 14 ring atoms optionally substituted by
one or more substituents selected from the group consisting of oxo, thioxo, cyano,
nitro, halo, haloalkyl, alkyl, optionally substituted cycloalkyl, optionally substituted
cycloalkylalkyl, optionally substituted aryl, optionally substituted aralkyl,
optionally substituted heteroaryl, optionally substituted heterocyclyl, -R*-ORS,
25 R’-0-R!%-0R8, -R’-0-R'%-0-R'°-OR?, -R°-0-R'°-CN, -R°-O-R'’-C(O)OR?,
-R%-0-R'°-C(O)NRR’, -R*-0-R'*-S(0),R? (where p is 0, 1 or 2),
R%-O-R'"*-NRHR’, -R*-0-R-CNR'HN(R'HH, -R°-OC(0)-R?, -R°-N(ROR’,
R>-C(O)R?, -R*-C(0)OR?, -R*-C(O)N(ROR’, -R*-N(R®)C(O)OR?,
RE-NROCOIRE, -RO-NRS(O)R® (where t is 1 or 2), -R°-S(O),OR® (where t is 1
30 or 2), -R%-S(0),R® (where p is 0, 1 or 2), and -R°-S(O)N(ROHR” (where t is 1 or 2);
Another embodiment is the method where, in the compound of formula (Ib) as set

forth above:

R? is heteroaryl selected from the group consisting of pyridinyl, pyrimidinyl,
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t hi oxo, cyano, nitro, optionally substituted aryl, optionally substituted
aral kyl, optionally substituted aral kenyl, optionally substituted

ar al kynylwoaptoumsst! y substituted cycl oal kyl, optional | ycsaissatiotetes

cycl oal kyl al kyl , optionally substituted cycl oal kyl al kenyl, optionally
substituted cycl oal kyl al kynyl, optionally substituted heterocyclyl,
optionally substituted heterocyclylal kyl, optionally substituted

het er ocycl yl al k ti:0 t nyl, optional
substituted hetgg%g$¥®g g%??%%gﬂ?%p :%gH?ﬁﬁﬁgg ?gg¥%%hFK optionallyy
substituted heteYb&@yﬂ&mkémyﬂipp@@ﬂbﬁaﬂwypmﬂbsh|tuted heteroarylalkynyl,

-R13-OR12 , -R13 -R.12 . ~R13: “N(. 2, -R13-N(R12) 2,

“R13-C(O R12 , 6%1:%9& fz”ff-wrﬂ%%%@%%%, (Fi2)

RL3NRLY) O GRIZ 3 NORIS) OO RS - KL “‘R*a‘“‘y??"’*ﬁ“??“ézy “lwhere t is
1 or T),% -R13- S(lg)-t équgah(vqmgpgumolpnﬂyl (%93 @?'tetrahi@m@‘( PafiEke p is 0, 1
or 2), and -R13-33( ﬁ%&%@#b@n&mg Aﬂditoxépqtnj? I beRdo[ARRE-OR3-1S3 4 pol ycyclic

heteroaryl contarning nore than ring atons ogltl onal | y 'substituted by one
or nore substi t ukntdso-2Btheoradd[i.Alvrazing- 3@:@990[(2]3 Qp]@mb’hgmbf oxo0, t hioxo,

cyano, nitro, h al l,qal kyl ,
optionally subsfél f%,?qglra% d 0Y§}|-1 I%{/JI gl?/eﬁyal[aB%ﬂK? n’l 1 a%l’x'gﬁt%dsn% ﬁ %&eﬁ%gerd ?ﬂ?oiﬁx
optionally substdrm&redlbaﬁtatehyslseleapd tromah¢ yroap bsﬂsnstmg eﬂalhﬁt dkapt ydkynyl,
optlonally subst. i

- z hg yelt S O o Iha Iﬁg 0 ano, n%rqo8 ‘optionally
R9- O RfD- O R10- R il gk dhé)xéR%V

- R9- O R10- C( O) N(:R6X( 1 ° _
-R9- O RLO- ﬁERé) %@F{thﬁdmﬁp ghcﬁﬂa%ﬁ@ Rﬁ%zfr r@ptp) hl QibsthulRl alk yl

(RL 1) R7,
-R9- C(O) R8, - Ro-cptigyatizgubstigedyo) lq;(B)ORt;ona.lleulpq@Rge)dqydc@iqblkyl opt1onal

- R9- N( R6 O RS, wh
O PRI S T o P FMETD Carr
(where t ifs ]_:L Orsu@Ltut?(hwhecon{‘rﬂ?yﬂ mﬁmna]ilysSLtblaté;uteéthhﬁ(bcw:igg]taégenjflnoptm'ally f
n ormuj a. as 0 roar rom

Che or olio"conar stpste e 3PusF oSty sPRRi e v iR hP Rl SEREARE 7O
}fzepl 3 [Zg 3I;) di)nmﬁ:rodrylglhl&maﬂ{& _ORM dta‘imcs(b) -RE 71%@ JOR N (RAY RG-SR ),

rido azepi n- 3.yl ., rahydro-5 | e 4 e
e dol 3. 5. o] abenriRy QIO B RS - ey D AR
5,6,7, 8-tetrahygrogi) IZpRB‘—@kH .’RIQI@RH)@(@t)oﬁnyq:(lamgq}@(@kﬁn 7-yl,

2,3,4,5- tetrahyerbenzg oxepi n- 7- " "
NR"S(O)R" (where t is 1 or 2), -R°-S(O)OR"* (where tis 1 or 2),
20 -R"™-S(0),R"? (where p is 0, 1 or 2), and -R"*-S(0)N(R'?), (where t is 1 or 2); and

R? is a polycyclic heteroaryl containing more than 14 ring atoms selected from the group
consisting of 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl, 6,7,8,9-
tetrahydro-5H-cyclohepta[4,5]thieno[2,3-d]pyrimidin-4-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[1,2-d|pyrimidin-4-yl, 6,7-dihydro-5H-benzo([2,3 Jazepino[4,5-

25 ¢]pyridazin-3-yl, (Z)-dibenzo[b,f][1,4]thiazepin-11-yl, 6,7-dihydro-5H-
benzo[6,7]cyclohepta[4,5-c]pyridazin-2-yl, 6,7-dihydro-5H-benzo[2,3}oxepino[4,5-
c]pyridazin-3-yl, spiro[chromeno[4,3-c]pyridazine-5,1'-cyclopentane]-3-yl,
6,8,9,10-tetrahydro-5 H-spiro[cyclooctafh]pyridine-7,2'-[1,3]dioxolane]-3-yl,
5,6,8.,9-tetrahydrospiro|benzo| 7 Jannulene-7,2'-[ 1,3 Jdioxolane]-3-yl, 5,7,8,9-

30 tetrahydrospiro[cyclohepta[b]pyridine-6,2'-[1,3]dioxolane]-3-yl, 6,7-dihydro-5/-
benzo[2,3]thiepino[4,5-c]pyridazin-3-yl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-
d]pyrimidin-2-yl, 5,6,8,9-tetrahydrospiro[cyclohepta[b]pyridine-7,2'-
[1,3]dioxolane]-3-yl, 6,8,9,10-tetrahydro-5 H-spiro[cycloocta[b]pyridine-7,2'-
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3, 4-di hydr o- 2Hbenzo[][| , 4] di oxepi n-7-yl, benzo[d]oxazol -5-yl, 3, 4-

di hydro-2H benzo[ ][I, 4] oxazin-7-yl, benzo[ ]thiophenyl, and

6, 7, 8, 9- tworatwysws5 H cycl oheptal ]pyridin-3-yl, each eptriuseabloyi27s
substituted by one or nore substitutents selected fromthe group consisting
of al kyl, alkenyl, al kynyl , hal o, hal oal kyl, hal oal kenyl, hal oal kynyl, oxo,
t hi oxo, cyano, nitro, optionally substituted aryl, optionally substituted

ar al kyl , option I t

cycl oal kyl, opti (I%ﬁl‘}lﬁ%gﬁ%wﬁ%fﬁéﬁ‘a’g@%ﬁéf’ﬁ%ﬁ @)@/?&J’%{gf g?\é’ ylﬂldgnu%g | tuted
cycl oal kyl al kenydach e@pionaliyadubytitated y ioheidedofaubtioenal sy]ectemﬁbhoﬂhagioyap
substituted heteroc cIyIaIk optionally etero kenyl ,
optional |y subst9Ptl E’@qg&“é SF?PICya‘ES’pWIES’n%aj?a‘ Ll?h‘é’ aﬂﬂ?é’ﬂ ﬂ‘@?‘érsB Wt‘?ﬂekyl ,
optional ly subst R 12 ,

¢ rF){l L one R|>4/ Nt d)y&l@&l!%glgﬁ}\(lﬁﬁRH’yigdﬂs@th{%ﬁQ%&loal@%ﬁ‘{%@onal%Eﬂ@,tl%@ryl

. 51:8? f(z 0 N(R Tslﬁ (opzonallsmsgbs@et@yd\t(rpikzlzpp@r@ﬂy N(h&g@)qdﬁfteroarﬂé@t@@m(z ;?8(18 , glz
- 9
(whore 1 151 or By AR lo&l?ff'm“fﬁf’%@ G RER IR LGRS Skt

(where p is 0, IR3C(Q)ORIMRI-CR)BI(EDRY,ER{-RRITLONMET- Rg—N(Rg‘)CQ.O)RB 2): and R3

5% PoLreYel Lo ReATEBEALSaRL AL A DA S BB L0618 ReEGERT rom

H-benzo[ 6, 7] cycl(ahertpal b, Rorch)padi R&JS((D)W R’ (Gihére8 it or 2)
t et rahydr o- 5H cycl ohept a[ 4, 5] t hi eno| yrimdin-4-
6, 7- di hidr o- 5HbeHRger eml?%%mdﬁ&'ﬁﬂa@[thodzwmrﬁg}e.cempﬁndmf rmula (Ib), as set

6, 7- di hyd 3-yl, (2)-dib b, f][I
b1 RISkt by roghpi e 51 (2)-01 benzol . 11

6, 7] cycl ohelpta]-dihgdro} Wirberdals, HewlgHeptapl, ?cmyh§@1m35ﬂﬁe(62@f@yﬁi>l@keﬂr no[ 4, 5-

(6:] gygl (]j_aZI n-3- yIy’l)p1 e%‘l(ﬁl?l[l }ti Q”n‘?él%ﬁyr?dlﬁk% llﬁalz,iﬁ?rlazb[e f,g% rrgrelent anej - 3- yl

0- t et r ahy drio¢GHRdibpinoa]i yalzo et afofdhepa Ig2-apyhdeZin-plyl )3V ti4o@d-ane] - 3- yI ,
5689tetrah i ro[ benzo I i oxol ane] - 3-yl

5,7,8, 9% tet ra%%&‘??}g}ﬂp}p fe\el %’&&&P%ﬁ%ﬁ% tH??‘Pé %%fdan[uln%] di onl ;ne] 3-yl,
6, 7- di h dr o 1. }

o 7-cl ydr or gd-b@mw{o ﬁ{g&ﬂzb[@ﬂbm}iﬁéﬂci 9%?’1‘1@&41‘1 Bg@)‘N -1, 23 4

5,6, 8,

6,

i hydro- benzo(56 7] cycl ohept a rim
9- t et r ahy deterbpiiospeyieeloh &) }ﬁ;ﬂrﬁrwq{@% giamirfe} anz;l] di oxol ane] - 3-yl ,

Cr 2 30! sk pphug oS sp ehexiiensl el FLANCARLOR G olhedloranel 5 V!

substituted by (yh)el,2;8,4Ftbtrrahy§wiﬁs>qhitnulémt75yl)sbﬂfécz,/édlafzobra $-Hemgmeoup consi sting

ngg;(Iot%?E QhoﬁgcI‘%éﬂ{%gF@Qé)‘%’%ﬁg’gﬁgﬁﬂlegﬁ%gﬁsﬁ%gﬁﬁo '?{’%S‘a‘?f&@m&ﬁ%@b X%i)eltl onal |y

subst i t ut edoah ¥bave, is a compound of formual (Ib1):

RZa /4
wherein:

A 1s =C(H)- or =N-;
25  each R*is independently selected from the group consisting of -N(R'?), and
_N(RIZa)C(O)RIZa,

or R* is an N-heterocyclyl optionally substituted by one or more substituents selected from
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optionally substituted aral kyl, optionally substituted heteroaryl,
optionally substituted heterocyclyl, -R9-OR8, -R9-0OC(0O-R8, -R9-N(R6)R7,

- R9- C( O) R80 20A88%6®) OR8, - R9- C(O) N( R6) R7, - R9- N( R6) C( O BRTAR2010/021275
-RO-N(R6) C(O R8, -R9O-N(R6)S(OtR8 (wheret is 1 or 2), -R9-S(O, OR8 (where
t islor 2), -RO-S(OPR8 (where pis 0, 1 or 2), and -R9-S(OtN(R6)R7
(where t is 1 or 2). Another enbodinent is the nmethod where the conpound of

formula (1b), a . 1] el 6romthe group consisting of:
| -(6, 7- di( hyzir o- gh{g%%é]g%n%Efl%?ggk%ll%%@p%a[_?@%%yri dazi n93- ylp) - )

N5- ( 6- ( 4- ( poacin BIF diinddpyhdently paedteli fitom Theydryurbeamsisting @iyidetioan, 3ulleyyl lkeny k+

i tazi e 3oyl - ooy St srkarh b Bty Rt RERp Ry pdomalty <P 2L 2 T
H 1,2, 4-triazol guistuted @ﬂd’&ﬂc}'yldlk}(l,a)pzipgél b&itdted heteroargl %nd4optionally

H benzo[ 6, 7] cycl ohepta[ |, 2-c¢c Pﬁl dazin-3-yl)- N5-(I,
t et r ahydr oi soquisHbitityedzhgperparylafhyl; 2 4-trjazol e- 3, 5-di ami ne; and

1-(6,7-dih = = C ' AR Y] I 2- (|
et byl pi pa | RapRRRERL Rei VR lrBlp core AN ARRLE, el i (2 (
H 1,2, 4-tri azol ep8oflidisamdtinged dallylh eptiaallp dibsetuted cyclohléyhreptivmdllwher e t he

d of f | I t forth. ab i d_of I
P o or by RSt bR Ry b BB Gl 2t ¢ om
the group consi subdigutef hetdMoRIRENP. aadd - N(R12a) C(O R 12a, or R2a is an

i V-heterocyt)yl optionally subpstituted by one or_npre substituents sel ected
f r ont helOgr diipisdBRrpradeny secterirem dheerowronsisyiny ehefrecbhond arep gpianally

i ndependent |y seg|ggRe; fi BP@raSJh@H‘QIk?EHéE%ﬂ;“Q of hydrogen, alkyl,
al kenyl, optionally substituted aral kyl, optionally substituted cycl oal kyl,

opt i onal | y asabssolated ssetedsahas gl Ryxtatekidreofopnd phaahioputiealy apeeptablt sakit er oar y|
and optionally %Het%éotfi tuted heteroarylal kyl; R20 is independently sel ected
fromthe group consisting of hydrogen, alkyl, al kenyl, optionally

substi tut ed ar allkghe erofpddimealolf hesndibddstofi pestertting| wedtiky br mapdgdimgnainter in a

substi Lt o0 Crel oo Lol v opLcnal i substit ed Netersarpl and
from the grRsphyteRsdlSteiaivfanudi 5estaDantbie: imordihitRAbitythe
administration of a therapeutically or prophylactically effective amount of one or more
chemotherapeutic agents, the one or more chemotherapeutic agents is selected from the
group consisting of antimetabolites, alkylating agents, coordination compounds, platinum
20  complexes, DNA cross-linking compounds, inhibitors of transcription enzymes, tyrosine
kinase inhibitors, protein kinase inhibitors, topoisomerase inhibitors, DNA minor-groove
binding compounds, vinca alkyloids, taxanes, antitumor antibiotics, hormones, aromatase
inhibitors, enzymes, growth factor receptors antibodies, cytokines, cell surface markers
antibodies, HDAC inhibitors, HSP 90 inhibitors, BCL-2 inhibitors, mTOR inhibitors,
25  proteasome inhibitors and monoclonal antibodies.

In another embodiment of methods of preventing, treating or managing cancer in a
patient comprising administering to the patient in need thereof a therapeutically or
prophylactically effective amount of an AxI inhibitor in combination with the
administration of a therapeutically or prophylactically effective amount of one or more

30  chemotherapeutic agents, the one or more chemotherapeutic agents are independently
selected from the group consisting of mechlorothamine, cyclophosphamide, ifosfamide,
melphalan, chlorambucil, ethyleneimines, methylmelamines, procarbazine, dacarbazine,

temozolomide, busulfan, carmustine, lomustine, methotrexate, fluorouracil, capecitabine,
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substituted straight or branched al kyl ene chain; as an isol ated

stereoi soner or mxture thereof, or a pharmaceutically acceptable salt

t her eof . W0 20mesgssbodi nent of the net hods of preventi ngpCtrrsadiong2os
managi ng cancer in a patient conprising admnistering to the patient in
need thereof a therapeutically or prophylactically effective anpunt of an
AxI inhibitor in conbination with the adm nistration of a therapeutically

or prophyl agidaahd gerﬁzita%gﬁiear{%gﬁﬁe@gﬁ%n&ﬁde9ﬂﬁc fopiBhe ﬁﬁ%&@%@%w c

agents, the“one or “nore peuti c age s 'sel ected fromthe group
consi st i ng tbfoguaminenetaghoprinecwinblasting) dninmginagpeslitaxel. aivoetdiahatolcdbivisonpounds,
pl ati num conpl. exes, ~-DNA cross- i nki ng .conpounds, i nhj.bitaors, of s
Pranscri pt 1 BENERET By GhaET M PR RTRA: olPRbE catioPiefhsogiptatn

i nhi bi t or s, prédiions ARRIM& Rasoid) iatiidOglStethbile oR@éEst Gie Castrdooregdi Nng conpounds,
vinca al kyl oi ds, taxanes, antitunor antibiotics, hornones, aropmatase

i nhi bi tor s,hYéH&‘yﬂ@g?StﬁPEﬁ/ﬁaﬁm@%F’Sﬁroﬁéﬂéﬁﬁséﬁf%“eam%ga‘}é&sa‘EWdR}t?Pg’él?O%"eI I
surface nargglis antihOeine SampiihCeih HtiRibt wsﬁt;iniﬂﬁ%dﬁ%ib,fﬂake{%ﬂnm :éﬁmtir{?lg—‘ 2

inhibitors, mIOR inhibitors, proteasone inhibitors and nonocl onal
ant i bodi es.gefifingnioatiarb, pbiodb.nesauriafibmilotioths saxtaxpribysinitindy vandetsaih, ng or

managi ng canger ..in _a i ent .conpri.sing adm.ni steri to,t ient in
neod t hor eor iyt apGaBE nElerEeaReoRR, AR il 98 unt of an
AX1 i nhi bi titi-CTL LarsBiibedidspAtusirhdd, bite CBADIaRiisddia} MOTII103, idh@oapeut-i cal |y
or prophyl actical I,al ef fective anount of one or nore chenotherapeutic

agent s, 1& heAdHethalidomydle lenslidernier spamyria. Qgbht%s sarienih depEMiehRs| y sel ect ed

from the grQuR{BARS hidijHAGn oG] N@IFR MR G T, ARRASRARAR] i88unlohRsf am de,
mel phal an, chl oranbucil, ethyl enei m nes, methyl mel am nes, procarbazi ne,

dacar bazi neiuxpeiam zesitomonieb, ibdiserl 3 hrvsiteraemals tiastazunhabrbesatigematneitironalax at e,
fl uorouracialnd aﬁt?ﬂ%%lh%%&tﬂ?ec%ﬁﬁto?éﬁﬁ%ﬁﬁs genti t abi ne, cytosine arabi nosi de,
ine I"'udarabi ne, adr ]

mecapt opuri ne, I'ne, thioguani ne, azathioprine,
vinbl astine, vi fisah@hdrrebopiaent dniethodstipadvantitlg, treaingh elanggin@edniceranyci n D,

daunor uhi ci n,. bl eomyci n, |- aspar agi nase,. ci.spl atin, cayboplatin,

oxal T pl 8t i rPRUEH SOPRORG MTaGBE R DERBierk it RS QPP o Biokest ane,
anast r 0zol rofhyHcaXYR PEaSAHNEA SRRANDALEibiBR G SoRhagasHier|se, tanoxifen,
ansacrine, mtoxantrone, topotecan, irinotecan, canptothecin, axtinib,

bosuti ni b, adednistation of gdhesrewiaally er prophwpgicalietfectivg moynkaf pif 4, mqmapat i ni b,
T e T A A L R T e S
ant i - CTLA- &elzrted brodi ths group consistmb of parlitaxGD8B lephivsediides »-IMBCDECH3,

vor| nos}oat ’cis]pYa_tin, carboplatin, methotrexate and imitanib.

Preferably, one embodiment of the methods of preventing, treating or managing
cancer, preferably metastatic cancer, in a patient comprising administering to the patient in
need thereof a therapeutically or prophylactically effective amount of an Axl inhibitor in
combination with the administration of a therapeutically or prophylactically effective
25 amount of one or more chemotherapeutic agents, is the method wherein the Ax] inhibitor is

a compound of formula (I) selected from the group consisting of:

1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yD-N-(7-(pyrrolidin-1-y1)-
6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((7-(S)-pyrrolidin-1-yl)-

30 6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°~((7-(R)-pyrrolidin-1-y1)-
6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2,4-triazole-3,5-diamine;

1-(6,7-dihydr0-5H—pyrido[2’,3':6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N3-(3-ﬂuoro-4—(4-
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AAG thalidom de, |enalidom de, rapamycin, CCl-779, sorafenib,

doxor ubi ci ne, gentitabine, nel phalan, bortezom b, NPI 052, gentuzunab,

al et uzurmeb,20io0nsB468MOMED t i uxaet an, tositunomab, i odi nePt3USt@siotzr®MAD,
trastuzunmab, bevaci zumab, rituxi mab, and anti-TRAIL death receptor

anti bodi es. In another enbodi ment of nethods of preventing, treating or
managi ng cancer in a patient conprising adm ni stering to the patient in

need thereof a 't I C amount of an
Axl inhibitor i nggﬁﬁgl natﬁ%kﬁ)e}éd@h W%@ ’gatlixzéﬁg% &lér%{ﬁe’r apeutically
or prophyl act, t-dlbyyiroes A-beidop®7 jaymotriptapf, 20hgfrldaaﬂ-'m}&) -vhemgiyhetidipeluyl)-c
agents, the one re C er apeut i i ndependently sel ected
fromthe group égﬂé detf Q’E?fng)‘%gﬁrﬁ‘)fﬁ%‘g}‘ﬁenﬁ'a ﬁbiﬁﬁsgﬁéﬁm@e g g ~aniBs:our aci |
cisplatin, ?6' ‘h@ﬂllyaltoLSH b@i?zto!:@?]rc%@ﬁ ta?—ﬂ@'—c!ﬁ'nti@ﬂh@~ylﬂVef'ﬁ(S3tﬁeroh@iﬂel -yl-

enbodi ment of 't he’ net hods o reven |ng, reati ng or managi Nng canc

preferaldl y met astaOdetedmdiors 1bﬁn2@[7dmnumﬁ 2cdimpHi 52, ﬂgﬂ%?hhﬁﬁi!?@?ln%g to the
atient in effective
grmunt of ag%ingifh?gieﬁétb F’ﬁﬂgg%eh&?u on]p%lhtdﬁi{?ﬁgﬂa mE(Ir7u§g( gtl on of a

t herapeutically tm[oxgca:rbdmyﬂeamho)c@V,IS;Q -efriledtd-YE-tenm|AlanoflereAR ylul bR d-

chenot her apeuti c azg)? is. the nethod wherein the AxlI inhibitor is a
conpound of for HIfR ?dé E'8%t ed fromthe group consisting of:

1- (6, 7- di hyd(gyz Elhy@x%lﬂ[@-b&&o?d Wydm{t@ﬁl[laiz cloy2id&diR Lyl PAZ( M¢adetaiil doy-¥ 7,8,9-

-(7-(pyrrolidin- 1-y t et rahydr o- 5H- benzo annulene2y)-|
H 1,2, 4% riazol éetyhad@r%{ﬁ{bﬁyoUﬂ@t&@@@ﬁr}ﬂ%ﬁ&%ﬁ%@ﬁH &dAEYE| ohept af
6 7, §] 07t et Sy S e I RhRE L B gt St (7200 2-
H 1,2, 4-triazol dug{i®xpiaghringbpyrtolide--yDi 6,896 etBahydro-5 H-benzo[ 7]annulene-2-yl)-
H benzo[ 6, 7] cycl pyridazin-3-yl)- N5- ((7 ( R) -pyrrolidin-1-yl)-
6,7, 8, 9- tetrahy (r%g?gli 13%03%? ](ﬁeﬁrﬁmieme 2-yl)-1 H1, -triazol e-3, 5-di
anm ne; 1-(6,7-dihydro-5 H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3- yl) N3 -(7-(4,4-
S B o Ca e Ripan m‘y‘o’w%ypf@@&ﬁ Pk A m e P TP Y
1H1, 2, 4-tri azolgaRBle-Dsdiamhee; |-(6,7-di hydro 5H benzol[ 6, 7] cycI ohept a[ |
, 2-C] pyridazin yl)-iV-(7 £I‘I‘O|Idln| ). 5
6,7,8,09- tetkéﬁﬂémd@%émiat {]ayprlmheé%w-fiﬁyydazm?’-yl)—N ~(7-
IH1,2,4-triazol
| - (6, 7-di hydr o- éﬁf%enfé }frg Fi CEthP’l(g%eeﬂtlyell almnio)cﬁ 7[58 r9 i t<l§1azh|yﬁm35HI ) -
N5- ( 7- (S) - pyr r olbiedzaf?Jannylene6?- )7'1)81‘79} t?,éttnathdBG -Bdthipenz o[ 7] annul ene-2-yl) -1
H1, 2, 4 i
o7 nylo ST PR AR delsp b B AR AR AR N
- ((75) - 7- (r but oxyaBsRRYtEHNABYD-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2- yl) 1H-1,2,4-
6,7,8,9-tet rahydro 5H benzo[ 7] annul ene- 2- yl)-1 HI,2,4-
triazol e- 3, 5-di dfif§59és-3,>-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yD-N-(7-(4-
(ethoxycarbonyl)piperidin-1-y1)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-
25 1,2.4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta] 1,2-c]pyridazin-3-yl)-N-(7-(4-
(carboxy)piperidin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-
triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N~(7-
30 ((carboxymethyl)(methyl)amino)-6,7,8,9-tetrahydro-5H-benzo[7]annulene-2-yl)-
1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-¢]pyridazin-3-yl)-N"~(7-(4-
(ethoxycarbonylmethyl)piperazin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7 Jannulene-2-
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| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazi n-3-yl)-

-(7-(acetam do)-6,7,8,9- tetrahydro-5H benzo[ 7] annul ene-2-yl) -1

H 1, 2, 4- twoarmlm3s55- di am ne; PCT/US2010/021275

| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyridazin-3-yl)- -(7-((2i?)-2-
(et hoxycar bonyl )pyrrolidin-I-yl)-6,7,8,9-tetrahydro-5

H benzo[ 7] annul ene-2-yl)- IH 1,2,4-triazol e-3, 5-di am ne;

| - (6, 7-di hydro-§ a[l 2-c]pyridazin-3-yl)- N -(7-(4, 4-
di f1 uor opi peri div pLFﬁqZZ%{ gia%lﬂg)ﬁgé @ﬁ?,p ehydro 5 H benzo[ 7] annul ene- 2-yl) -1
:—I— I( ,6274;:] Lrlld@ZD{Siﬁy&mS-}ﬂbafm[ﬁe? C}Ifclohepta[ 1,2-c]pyridazin- 3-yl)-N ~(7-(4-
- i hydro enzo cycl o ri
(7 ]( met hf)xycar2 bolngﬁ?;r‘f@gzm AL, ;ﬁW)“aFrVﬁf?; %Z‘fetéhggrloe&? g %&Xrg‘%é‘ﬁ%&ﬂ) LA
annul ene- 2-y fahRdo! e- i am ne;
| - (6, 7-di hydr o- 51F|-4enzzgg lé}jcl ohepta[l, 2- c] pyridazin-3-y (17 ((2
-y1)

/?)-2- (carlb®xiiipydodiH-t¢ Fycléheptadl, Dclpotidagnydnd-5-(7- (Pyrrohdm-l

Hb 7 I I

" (6. 72a hyar 0. S beRd e AT SISO L EMOR A s diogine
(et hoxycar Hoefdyl- ahﬂitherﬁfﬂbfnzblf@l]}cy(ﬂiohkp&[EQ—tkiyrldzlmyIqu-l)EN ((75) -7-amino-6,7,8,9-
H benzo[ 7] annul ene- 2-

4-1
(6 7241 hydr o- SHEBEIDOTEC ey BHISEE 3T by bR P A na- (7- (4
(Hc?r gozy) ItOI 1P&;7- lallqua%ﬂo 5Yﬂ>er§o[76 ﬁcﬁﬂélﬁbfaﬁlh%dkﬁ;)r@azﬁﬁ bgmzel-(Farmul ene- 2-yl ) - |
- rrazol e-
| - (6, 7-§i hydr o- $M%é¥??61p81nﬂt@5}}?%ﬁ@pﬁ &pO-totraydier § Renrop Jgnoulene 27yl)-1H-

((car boxynet hyl )( 7,8, 9-tetrahydro-5H benzo[ 7] annul ene- 2-yl)
S IM1. 2 aetr)asore E‘%%l)ea{ﬁg%}nﬁ%

| -(6, 7- di hyld(oci-8iby drerffbp&128]c3lcy cbdteptadl],?- CBWUPWT -BIHZNRUBSYIH2- N- J- ( 7- ( 4-

et hoxycar bonyl ne era2|
I(-I-benz)(;[ 7] annﬁl érhgh)gp‘@%ﬂ Hi}lﬂ) 5’84?ytf3?rah§%q gﬁ% ) E[@?%%lgennéafé?ll-)'(lé{'%g’éi' hydr o-5
H benzo[ 6, 7] cycliedmept Bpldiatniagd; pyr| dazin-3-yl)- N -(7-(4-

L bens o7 dth-hBEo X Benzoth aseiapial | bl OB s SaDa DT (6. 7- i hydr o-5
H benzo[ 6, 7] cyc é@%figa)aﬁlkno%ﬁcﬂ zpwtét%;aﬂa 531 Mén)zogﬂe(ﬂmfeﬁé/ LD 1y9)-1 i1 4-t¥zdte-

6,7,8,9-tetrahy H benzof 7]’annul ene-1-yl)
H 1,2, 4-triazol 8-BJi8mgicani ne; |- (6, 7-di hydro-5

H- benzol 6, 7Lk AERIH: bero fd AWASRBAT B Hydiaadh-3 44 7. Fs@i no-6. 7,8, o-
(dipropylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2 4-triazole-
20 3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1 ,2-c]pyridazin-3-yl)-N3 -((7S)-7-(diethylamino)-
6,7,8,9-tetrahydro-5H-benzo[7]annulene-2-yl)-1H-1,2 4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N-((7S)-7-
(cyclohexylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-
25 triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N~((7S)-7-
(cyclopentylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N’-((78)-7-((1-
30 cyclopentylethyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine; -
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta]1 ,2-c]pyridazin-3-yl)-N3-((7S)-7-(2-
propylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1/-1,2 4-triazole-3,5-
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t et rahydr o- 5H benzo[ 7] annul ene-2-yl)-1 HI,2,4-triazol e-3, 5-di am ne;

| - (6, 7-di hydro-5 Hbenzo[ 6, 7] cycl ohepta[l, 2-c]pyridazin-3-yl)- N -((75)-7-
(di (cycl opoapylaseisiyl ) am no) - 6, 7, 8, 9-t et rahydro-5 PCT/US2010/021275

H benzo[ 7] annul ene-2-yl)-1 H 1,2,4-triazole-3,5-diamne; |-(6,7-di hydro-5
H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N -((75)-7-((2-

nmet hyl propyl )am no) -6, 7, 8, 9-tet rahydro-5 H benzo[ 7] annul ene-2-yl)-1 H1,6 2
,4- triazole-3,5 dlamne | -C J-di hydro-S H benzot

Jl cycl ohept at | /- d"%&}lp?dam n-S-yr- N3- ) -

((propyl) ani-pg)- dﬁyam%f%é@b[ﬁnyﬁm@he@ta[l 2- c}pyndazm -3-yD)-N-((79)- 7 ((3,3-
H benzo[ 7] annul ene -triazo dyl amne; |-(6,7-dih dro-5

H benzo[ 6, 7] cycldéfﬁ%tbi’lgflg '21)%‘]”&9} ﬁ&agz? F?—t@hxqr?’ﬂﬁen@?ﬁ'@}mtﬂ?ne -2-y1)-1H-1,2,

(di pr opyI am no) tﬁazz)16839d§£ﬁlh@hydro 5 Hbenzo[ 7] annul ene-2-yl ) -1
H1,2,4-triazole- 3,5-diamne; |-(6,7-dihydro-5

- benzo[ 6, 7]lciT-dipdoa]H-bezo[Gaiirydeteptal B2-¢Ipysidiin-B (D<BH(TSK B et hyl ami no) -

EI— |7 g, ?1- E reut gigrgf"§°l§#d‘y§%%tﬁ%‘ﬂrﬁ‘ r5E‘Jﬁa@§"rtﬁ‘g}%h,b)gzq—;SH-benzo[7]annulene—z-yl)-1H—

- benzo[ 6, 7] cycl aleptidzbles, SHautinegazi n-3-yl )- N -((75)-7-

ey e oo Al Sheiie s oo b o gt SR Rach b S og 2 v! ) -1 Rl 24

H benzo[ 6, 7] cycl &@%@foﬁ[ﬂ e DYhind 8 W@'ﬁfeﬁhﬂydro 6ElRhzd[ 7]jannulene-2-yl)-1 4-
(cycl opentyl am no g O-tefrahydro-5 H benzo[ 7] annul ene- 2-yl )y IH1, 2, 4-

triazol¥-3,5-did ‘htﬂazple(@ ¢1a§11¢ﬁ/dro 5

oL A U S e 79

H benzo[ 7] annul éag)Retiyy])anind46)7,829-ttrahydradéi- be—rﬁolﬁﬂiandulam pel)-1H(182,47- di hydro-5
H-benzo[ 6, 7] cycl ohe t?é 2-.c] pyridazin-3-yl)- N - ((75) 7-(2-
propyl ani no) - FP&‘H? ro-5 H benzo[ 7] annul ene-2-yl ) -1

H1,2, 4-tr llam—@lh r5 =TH- Béﬂzﬂfﬁj]cyclohepta [1,2- c]é)yrldazm 3-y1)-N-((78)-7-((2-

I-(6 7- di hydr o- 5H benzo[ 6 cycl ohe taé (P dazin-3-yl)-
-((75)-17- ((3, 3- carboxyphenyl5methy1)am1no-6 7,8,9-tetrahydro- SH benzo[7]annulene-2-y1)-1H-

di met hyI but - 2- yl) 2 ed e, F.d8mIad et r ahydr o- 5H benzo[ 7] annul ene- 2-yl) - |
H1,2,4- triazol e-3 ,5-di am ne;

| - ( 6, 7- d| hyld6g%- @m@efﬁibp@lwﬂ%@@ymmabl[i cyoflapr-B- 9BV RUBS)YI-J(3- - - ((75) - 7-
((cycl ohexyl met ngﬁ&@emgm&hﬁ)a%ngo e7tg’ gpe\fr%ﬁ}?dé |3|'1L1P‘t(>aenz<9[[7Yeln%nlene B-l%i—yl )-1 R
1,2,4-triazole-3,5-diamine;

20 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N°-((7S)-7-
(dimethylamino)-6,7,8,9-tetrahydro-5 H-benzo[7]annulene-2-yl)-1H-1,2,4-triazole-
3,5-diamine;

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N-((7S)-7-
(cyclobutylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2,4-
25 triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N°-((78)-7-(3-
pentylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2 4-triazole-3,5-
diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N°-((7S)-7-((2,2-

30 dimethylpropyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1H-1,2 4-

triazole-3,5-diamine;
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((75)-7-
(di(cyclopentylmethyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7 ]Jannulene-2-yl)-1H-
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2,4-triazol e- 3, 5-di am ne;

(6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[ | , 2-c] pyri dazin-3-yl)- N -((75)-7-

i (cycl ohexyiwms4syl ) am no) - 6, 7, 8, 9-t et r ahydr o- 5H benzop¢rascabenas2-yl ) -1/
, 2,4-triazol e-3, 5-di am ne;

(6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazi n-3-yl) -
-((75)-7-((5-chlorot hien- 2-yl)nethyl)am no-6,7,8,9-tetrahydro-5

enz

(6,

(

r

[ 7] annul e - triazole-3 5d|amne
di hydr o- 9&1—%@#2%’[663 %dcyc]ildhept a[l, 2-c] pyr| dazi n 3-yl)- N
75
bo
1

1
|
(
|
|

I—Q_l"

7- ( (12¢6,7- d1hydro -5H- benzo[6 7]cyclohepta[1 2- c]pyrldazm 3-y1)-N-((78)-7-

7
N3 7
-b 0]
| - 7-
-((75) -
e ;‘yphe”y' ) m%gc %mg{}gmypémmo o8 LAY O 3 Bena ok AL aRnuL e g v ) -
7-
p
r
7-
t

4-triazol
di hydr o- q&mqugk@ §hpayrgh@hept a[l,2-c]pyridazin-3-yl)- -((75)-7-((3-

6,

no
t ri &zolle(637-dgrydioaii- hgnzo[6 7]cyclohepta -c|pyridazin-3-yl)-N°-((7S)-7-
6

(
(0}
. 4-
el e SRS T e B g (7 9
(
y

- 1

henyl ) met hyl’) am no-6, 7, 8, 9- tetrah dr o- 5H benzo M annul ene-2-yl)-1 H,

Farter

2, 4-tri azol dend)| Dlathiuderierixyl)-1H-1,2 4-triazole-3,5-diamine;

o e Bt S e SheRL A e R ) ) N KT D

zol e- 3, 5- di q(HieiRIo[2.2.1]hept-2-en-5-ylmeth l)amlnoi6 ,7,8,9-tetrahydro-5 H-

, 7- di hydr o- 5H benzo[ 6, 7] cycl ohez{4 sﬁl dazi n- 3-yl N
5) -P- (3- peﬂ’FWOﬂﬂ?%)l 27¥lg-16C 1. & ridpsple- W8tzo[ 7] annul ene- 2- yl)-

) -
1,2, 4-tri.azphy loheptal1,2-c]pyridazin-3-y)-N-((1S)-7-(3-
6, 7-di hy d&](z) 5H-§mnzo I?Zg}cyc}]c epté c%)y(rzl ?osz#l a)2| n((BS) §
75)-7- ((2 2- methylbutylamlno) 6,7,8.9- tetrahydro SH- benzo[7]annulene 2- yl) 1H-1, 2 -
hyl

propyl) 9-tetrahydro-5H benzo[ 7] annul ene- 2-yl ) -1
tri azoﬁe ?e)§§(§lamh ;

- di hwd«wﬁanhy&emb&mzlameymma@[ -cPoyeiflp-B @z hEAS)yT-Jd(3N - ((75) - 7-
opent yl ”Btg,xg; gﬁg@@%)e?vsgtenaﬁy%% AN O ngnz2 Thanpyhgne- 2-yl) -1

I
-Priazol et

- di hydr o- Qﬁzgfenzg{dﬁanﬁhgycl oheptall, 2-c] pyridazin-3-yl)- ((75) 7-
p

4-

- di
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~1 =0
\lCDQJOCD
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3
N~ a1
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4-

1 Q_I ig-
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opent yl msthyl)am no) - 8, 9- tetrah dr o- 5H—benzjo£7 annul ene-2-yl) -1
trf- @z%d@y@rosif&bmoKeﬂcyclohepta[l 2-c]pyridazin-3-yD)-N"-((75)-7-(2-

I hydr o- St RS RAGK B0 b SY%Cs-RRERI AL s s S LAY fanfldgAd 3V A 23 el - 7+
3,5-diamine;
20  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[l 2-c]pyridazin-3-y1)-N>-((78)-7-(but-2-
enylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7 Jannulene-2-yl)-1H-1,2 4-triazole-3,5-

diamine;
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal 1,2-c]pyridazin-3 -yD)-N-((78)-7-(butyl(but-2-
enyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7Jannulene-2-yl)-1 H-1,2 4-triazole-3,5-
25 diamine;
1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta] 1 ,2-c]pyridazin-3-y1)-N’-((78)-7-(t-
butoxycarbonylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3 -y1)-N’-((7S)-7-amino-
30 6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5H-pyrido[2',3":6,7]cycloheptal ] 2-c]pyridazin-3-y1)-N°~((78)-7-
(dimethylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-1,2,4-triazole-

3,5-diamine;
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(di (bicyclo[2.2.1] hept-2-en-5-yl nethyl)am no)-6, 7,8, 9-tetrahydro-5Hbenzo|
7] annul ene-2-yl)-1 HI1,2,4-triazol e-3, 5-di am ne;
| - (6, 7- diwpadn/@Bb¥sbenzo[ 6, 7] cycl ohepta[ |, 2- c] pyri dazi n- Bcyhys20100£i235 - 7-
((bicyclo[2.2.1] hept-2-en-5-yl nethyl)am no)-6, 7,8, 9-tetrahydro-5Hbenzo|
7] annul ene-2-yl)-1 H | ,2,4-triazol e-3, 5-di am ne;
| - (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N
-((75)-7- (3 .
met hyl but yi 56 FiaRarers Epyridel? RIS bR B A P SRR SR ATt 1 2, 4-
triazol e-3 , 5- di(@®thygsmino)-6,7,8,9-tetrahydro-5 H-benzo[7]annulene-2-yl)-1H-1,2,4- trlazole-
| - (6, 7-di hydro- 5H henzol 6, 7] cycl ohepta[l, 2-c] pyri dazi n- 3-yl )-
-((75)-7- (di (3- hw WW“Pﬁityl)am no)-6J,8,9-tetrahydro-5
H-benzo[ 7] anm-an§da-yibyhddi! 3 62’ clohEptAg 2L 1da§1nd3 VA
| - (6, 7-di hydr@) 5Ii]§benzo )j[b ?é,pt a ﬁﬁz ﬂp% azi %WJB i/{f - 3. (75)-7-(2-
et hyl butdy! ani no)(d@rfwygmgn@ 7>§f9yféif'dl}'§¥¢ %ﬁzo{oﬁlamr@r?eylﬂ ),2 p-triazole-
HI, 24tr|azoI?Hs_§ .am ne;
I-(6 7-di hydro €nz0o 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N

-((75)-7- (bU(G"Z-dlh@rdgol-ﬂmpmdo B’Wﬁﬂ]@elohépfta{h;@dd' pyxﬁiazinehz]o[ivf](é?iﬁmmene 2-yl)-1
H1I1,2, 4-triazol e-

167l hyelr o SRR SIERIIE MR TRkt A O SRS el Bagiyene 2-yD)-1H-
NJ- ((75)-7-( bUt Y1| 1, blﬂﬂiazaie 3 5-diamine;

enyI ) am no) - -t et rahydr o- 5H benzo[d}lannul ene- 2- =

) e e S e b o B PN 79 2 hept at 1
- pyrl dazi n- -yl : )
but oxycar bonyl anr1)1 er%hsslb tygargmg) 6gi8r9ahetrah yodr%lél-beeerrll%%[@ al#llﬁrﬁeze 1 IH 7 F)
| H 1, 2, 4- tri azdtiescd-55diiaminge;
s 6. 7-di hylr o7 Sk BYr 1 99{ 2k 3 5 87T GURLANTRE ARz LY M3 Y1) 1 V: 2- ((
6, 7, 8, 9- t et r ahy degl dtI&nizne)-6 ) 8 duaner @5yt henk &7 |anduldnd 2-yBAG-23- 5- di ani ne;
| - (6, 7-di hydr o- 5H—p gé%lz ., 31:6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)-N

-((75) -7~ (di mettH§C iemg’ ayNe 8, 9-t et rahydr o- 5H benzo[ 7] annul ene-2-yl ) - |

H 1,2, 4-triagf-8ihydos £,3":6,7]cyclohepta[1,2- idazin-3-y)-N°-((7.8)-7-
6, 7-di hydggy 51H-yp)?r |l¢b?ir2ﬂd-[3} ]7]yc Ocepoa[e v %/n azm yr)l da(ZISI’)’l 3- Il)

5

(

E (75)-7- (cyclohexylamino)-6, 7, 8 O-tetra ydro 5 benzo[7]annu£ne 2-y)-1H-1,2,
|

;ZI et hyl am no) qugzo§e ?Stcﬁ&rﬁlﬂgydro 5H benzo[ 7] annul ene-2-yl)-1H1,2,4-tri azo
| e- 3, 5-di am
|- (6, 7-di hyblfﬁﬂ Bittyfhopr § 0}124q[ 2,36, Fiyclpbtnhie g dpyriddzio} Pyl N4EANI3- y1 ) - 5- ((7

S)-1- 20 ((methylethyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5 H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N~((7S)-7-
(cyclopentylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1H-1,2 4~
triazole-3,5-diamine; and
25 1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N*-((78)-7-(2-
butylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-triazole-3,5-
diamine;
and the one or more chemotherapeutic agents is selected from the group consisting of
paclitaxel, cyclophosphamide, 5-fluorouracil, cisplatin, carboplatin, methotrexate and
30  imitanib.
Preferably, one embodiment of the methods of preventing, treating or managing
cancer, preferably metastatic cancer, in a patient comprising administering to the patient in

need thereof a therapeutically or prophylactically effective amount of an Axl inhibitor in
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di propyl am no) -6, 7, 8, 9-t et rahydr o- 5H benzo[ 7] annul ene-2-yl)- | H

,2,4-triazol e- 3,5-di am ne;

QEG’ )7 diweadnm/d@sbiepyri do[ 2' , 3' : 6, 7] cycl ohept a[ |, 2- c] pyr ipdaaisee18/0i2y5 i V-
75)-7-

di (cycl opropyl net hyl ) am no) - 6, 7, 8, 9-t et rahydr o- 5H benzo[ 7] annul ene- 2-yl ) -1

H 1,2, 4-triazol e- 3, 5-di am ne; . . .

oS O T G CSimltoR i ARE danHisic ol SPASARSAN Dy of pRIpRYRLARRY Brrdike) -1 V- J- ((

met hyl but yl goastinn o)) erfe,of nyrOeheatatiampeniie fddntcin 2io] ndgthodhwhenm-tRe yk) inhiditby 12, 4-

triazol e3g(gjigmy e; I . 3 i

|- (6. 7- di hyb RS Sp L7 I ohepipl ka3 By - amelidigs iy

-((75)-7- 6,7,8,9-tetrahydro-5H-benzo[7}annulene- |:le)-lH-l,2,4-‘[riazole-3,5-diamine.

(cycl obutyl am no)-6,7, 8, 9-tetrahydro-5H benzo[ 7] annul ene-2-yl)-1H1, 2, 4-
triazol & 3, 5-di ﬁq@,biy, another embodiment of the methods of preventing, treafing or managing

- (6, 7-di hydr 05 S RYIAREGsta® cafieet] B PaRBRRbAbtisifs SdMMiERE 18 ad-pilidit in

-((75)-7-

(cycl ohexy!| il tieyeof a TheBapRuti@dly ahypbylaitichlbneliiciy anmoing a2 Ayl inhibkod in2, 4-

5 { IC 3 (Z: Fl)ﬁéf;t @?rib%l_la?lgB gwﬁgq&g%%ﬁx@%@t}’oﬁ{&kﬁ@eﬁ'&&éﬂéa‘f@Ff)r prophylactically effective

E (et h?/l eg faéﬁ%@nbma)e-o@ mbrSet@niotieraRysl Qpebist b etzatfdawhetbi@nie Axyinhibltbt ik, 2, 4-
riazol e- 3, 5-di ani ne; o -

| - (6, 7- th hyltfe Sy I bparoGTlcyclshepipt] - S bptidprin 35 By f7 Sy pyirodidin- Dy

?-((7 9) - 7-6.7,8 9-tetrahydro-5 H-benzo[ 7]annulene-2-y1)-1H-1,2, 4-triazole-3,5-diamine.

(cycl opent yl’'am no) - by 7,8,9-tetrahydro- 5¥—|— benzo[ 7] annul'ene-2-yl)-1H1, 2, 4-

triazol e- 3, 5- di direfesblyanepther egbpdidienyefrthe Biethogs didufenting, t@atjecsranashgipg af |

, 2-C] pyridazin- 3- =N - - 1-(2-. . - e o

bt y1 e noy B0 UL PRI ARAL i e aioA SRRBTHR U erig s s PASGAY I o o.

3, 5- di am ngxed @reeol hehepapeutidalljror prophgaaichity effietive emage of sn As! mbibgotied from

the group consi.sting.of paclitaxel, cyclophospham de, 5-fl yorgquracil,

i splat |, CHBHPRRIR hdSiwBts e of TR e oh ProphgReicaly ST

embodi nent  ghounbsr RN afse SeniiiRYAREIOents! € &d MEhSd wHBBRGhN X CIARGRGS is

preferably nmetastatic cance in a patient conprisi ”&3 adm ni sterl,ng to the

~aC

r
patient in héetdindioetT-banzoffeisyrdehepiabl Ly IRyFidpmedt)-Hcf < RI-pyreidint vy e
anount of |, 4.0Rihi t On, .1 {120 Wit I T Rl ation of a
t her apeuti 3@7% tgarr Br%pﬁglbgg%&?gﬁ >1/ ef?g%mgz’gﬁg%%?é%? d(%atnnélﬂ%r nor e
chenot her apeut i Prefgehiys anatler ehbodistehbef thhverethods offfeevinting, tieptig @mdingging

l_ E (7?’( L?);ﬂﬂjr 2%’(%5}%{,_5 I?r[é%Fa)%i]yzr?lLt%tZtlccc}églce?p i%%tp%{iént%br%l)gg%é gc?n%fnps’[e?r’fn% 3 fhe%atient in

(
1
|

(

need thereof a therapeutically or prophylactically effective amount of an Axl inhibitor in
combination with the administration of a therapeutically or prophylactically effective
amount of one or more chemotherapeutic agents, is the method wherein the AxI inhibitor is
1-(6,7-dihydro-5H-pyrido[2',3":6,7]cycloheptal 1 ,2-c]pyridazin-3-y1)-N-(3-fluoro-4-(4-

25  (pyrrolidin-1-yl)piperidin-1-yl)phenyl)-1H-1,2 4-triazole-3,5-diamine.

Preferably, another embodiment of the methods of preventing, treating or managing
cancer, preferably metastatic cancer, in a patient comprising administering to the patient in
need thereof a therapeutically or prophylactically effective amount of an Ax! inhibitor in
combination with the administration of a therapeutically or prophylactically effective

30  amount of one or more chemotherapeutic agents, is the method wherein the Axl inhibitor is
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-yl)-N’-(7-(pyrrolidin-1-yl)-
6,7,8,9-tetrahydro-5 H-benzo[7}annulene-1-yl)-1 H-1,2 4-triazole-3,5-diamine.

Preferably, another embodiment of the methods of preventing, treating or managing
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6, 7, 8, 9-t et rahydr o- 5H- benzo[ 7] annul ene- 2-yl ) -1

H1,2,4-triazol e-3,5-diam ne. Preferably, another enbodi nent of the nethods
of prevenwonglo/assssat i ng or nmanagi ng cancer, preferably metrast@biozi2eancer,
in a patient conprising admnistering to the patient in need thereof a

t herapeutically or prophylactically effective amount of an AxlI inhibitor in
conbination with the adm nistration of a therapeutically or

hyl [ ' . ; , i C.. ts,
Pt e e S
H benzo[ 6, 7leey dleedo€ ptigfdpetica)lpyr prdphylactidalst ¢ffective §rhidint &) arpikiriahibdomial - yl ) -
6,7,8,9-tet dr.o-5H- b ] I -2-yl).- . .

PHUL, 2, a- ¢ 19ORRUIA9n R e BRGrE di e H HEProBhY B HRETEVE he

et hods of AMRMEM dRGr nlotEaiciiothePipeiBNABhIR s 6RNERRod WAGEIRHRPAY! iNBbAGTat i C
cancer, I n a patient conprising adm ni sterl ng to the patl ent in need

t her eof Sa thexagdudiocH T -Psnzeto, fexpohrrath.2-eloyridazat-f bV ve-@ipumelide-lad- Ax|

i nhibitor i [ge)) i O W NSt pat 4 en. a; k| utically or

prophyl act i%?’?ﬁﬁg@t %?E%%&ﬁ%@u@%@?ﬁ%? t(l)irialr’r%?gr 1;%&5%% ﬁgatrhggeguti Cc agents,
is the net hod wheeferahlyt meondeinbodinidoi, ivanyi of the above embodiments of the methods of

| - (6, 7-di hydro-5H benzo[ 6, 7] cycl oheptal l., 2-c rj dazi n-3-yl)-.

N (U7 (1 2 P FRRbe. Bar g ohyahtige S e Palk PSR RE RS Y AR ene- 2- y1 ) -
| H- 1, 2, 4- t rdopabiag 3dlmikt@itigne theRfabt@iabée thabsiahBérapitaediy R prol latially

met hods of preventing, treating or nmanagi ng cancer, preferably netastatic
cancer 10 n Sepats ARRUINE ARG RHDERIM AeabiaRtioRgVithohe AEMISETREMR of 4 need
thereof a _ttﬂaaﬁetaﬁeﬁunggwbhs)raﬁn@c{aﬁp Byt ARt afRlhdorehs &%b%%haﬁym&fa?aﬁican AxI

i nhibitor in conbination wt e admnistration of a therapeutically or
pr ophyl act iageitsythedfeas miare chammibrranshtioagentsris eispletic henot her apeut i ¢ agent s,

is the nethod i.n.the L inhibitaor. i .

15 (63 a hyar o SErigB lirgbitls LRELBRGR! gy ot ihe above embotimetsofane | |

- ( 3- f | uor o-rethélls of pyeveminggirentihg wt nphdpnd dincer, grefetadbph@enbtitic cancer, in a
1H1,2,4-triazole-3 ., 5-diam ne. Preferably, another. enbodi nent of the

met hods!of HIHER SRTPHYRE RIRIGISIRGE & g‘ﬁﬂﬂ‘é@]ﬁ ﬁb“e(?am?é‘?"f aﬂ?eé’?f@ll%%ﬂy ‘het astati c

cancer, in pRofldcBElly CORReSBNEH HN N8 LeAbiRe it SritifatRatiignhe i N Need
thereof a therapeutically or prophylactical li/ effective ampunt of an AxI
i nhi bi tor iddMEEHHIIRRLCS & HeydrewiceHe onprephladticalty offechye ameubphbgnsyrimat | y or

PoPY! ot o e, P oy 0 6 PRSI e, oent
[ 6, 7] cycl ohept a[Pisferablypyrandéher emBdyrhynti i;aby (7th¢ phoveahibdidiments-of ithe-
T2, 20 g RV Rt PR PR o LRSS e met hods
of prevent ipagent co@ptisingadminfimiag ith@e pagat in fke liefadh yhodicasdally o€ cancer, in
oo e kg, S Ster g L0 A R Lent npesdtpereot 8
administration of a therapeutically or prophylactically effective amount of one or more
chemotherapeutic agents, the one or more chemotherapeutic agents is imitanib.
25 In one embodiment of the methods of preventing, treating or managing cancer,
preferably metastatic cancer, in a patient comprising administering to the patient in need
thereof a therapeutically or prophylactically effective amount of an Ax! inhibitor in
combination with the administration of a therapeutically or prophylactically effective
amount of one or more chemotherapeutic agents, the method prevents metastatic cancer.
30 In another embodiment of the methods of preventing, treating or managing cancer,
preferably metastatic cancer, in a patient comprising administering to the patient in need

thereof a therapeutically or prophylactically effective amount of an AxI inhibitor in

combination with the administration of a therapeutically or prophylactically effective
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conbination with the adm nistration of a therapeutically or

prophyl actically effective anount of one or nore chenot herapeutic agents,

i s the mawbadiwvdsetesei n the Axl inhibitor is PCT/US2010/021275

1- (6, 7-di hydr o- 5H benzo[ 6, 7] cycl ohepta[ | , 2-f
yridazin-3-yl)-NJ-(7-(S)-pyrrolidin-I -yl- 6,7,8,9-tetrahydro-5

-benzo[ 7] annul ene-2-yl)-1 HI,2,4-triazole-3,5-diamne. Preferably, in one
ebodi ment . orh S Oorkor hidE: ARMFHRAM! {g@ﬁ&sthginema s QAR AL gy ent i ng,
treating or managi ng cancer, prefera metastatic cancer, in a patient
conpri si ng adm ringhethémregnhiodindmé opthe inetttods nf preeshtinpdreatig or hivegmgeatdecal | y
or prophylactically effective amunt of an Axl_ i.nhibitor . in conbination

o th the” adehir e RS, AR S eRR o i BPlses R e BB ' SR eot i ve
anmount of ofere6f a thiBMapeEldENDéNRs IRt ELlyagRek &, amiduat M /Ol ifbifr in

chenot herapeutic agents is cisplatin. Preferably, in_ another enbodinent, in
any of the WhRatieRBoHithratnanisratget seharerpytionly v aywhyipeitgally eidetivag or

managi ng capg&int of¥ilRle L &eﬁﬁ&@%éﬁﬁﬁ&ag%%%é meltddGnRAdsSMiasERRREARENT
adm nistering to the patient in need thereof a therapeutically or

prophyl acti cal | yneh¢ ewbediacrtirod tetmahodsrof Axdveitiits; bieatiog or magagv ¢ratdron wi t h
the adm nis réf%%a'bgpm&];stgt'cthg%eﬁﬂg"ét afi
nmof e chemo

1%1‘( Icgm I[iSi é&PI?Iﬁ!S e(r:itnlé %i %hle #%t(iagnft %Cﬁeeg e
anount of ne or erapeutl ¢ agen , e on or re

chenot her aphereofta tagapdsicalsy @atdphyhcatallyRffeéterealdoynt éffanandtiigitoe ibodi ment ,

in any of the above embodi nents of the nmethqods of preventing,_treating or
managi ntf caEdEnatigp é‘?tgir%%ﬁﬁ‘{?’r% ?%}Wé{fiaéh%ﬂ?‘f%‘failyioﬁp b &lﬁ?té’ﬁgg‘éfé‘ﬁ‘b‘?’? si ng

adm ni st er i fghunPot die o BlokEenlothehPottid A8 Ohe Ax! hBILABEREIAMiiYe®lo the
prophylactically effective ampunt of an Axl inhibitor in conmbination with

t he admi ni sRafignt prafestbliaa hyeang e sreeint of batwernabhyl laweikeand gbaat { (bmpike

anount of gnpett i d

chenot her agé‘ﬁc'teic’{:dagglger%{egﬁl S Iﬁ]&{nga%lﬁgtfﬂ @ﬁ&gﬁg& 2‘?%%5.8#%'@% tgirce'zgﬁ({ea?’neevte ods’ of

pr event i ng, préfesbtyi begven ahewtdgngle eahadeut 2 pmeflertaiey daptaadttiat i ¢ cancer, in a

patient conprising admnisterjng.to th atient. in need thereof a

Pher apetit | capry B G RoRicHr el FusirpERLimat alogpt SHEAEER pfbt b0, or 1 1
conbi nat i onmpkg Bnd duat Righlel caick @Rveolt, paeftfaBlyaReudeh @Bt Y .0ahg/kg and about 5
prophylactically effective anount of one or nore_ chenptherapeutic agents,

t he met hod 'PEESERTES WeRkaSieamare prsfaahly b?W@%}h%h%l&%-%@%%ﬁ%‘F mgtkermes fret hods
of preventipgg treating or managi ng cancer, preferably netastatic cancer,

in a patient conprising admnistering to the patient in need thereof a
t her apeut i cal | y Ipengerabsymentoff ghel methedsfoé praveriingnisenting of maraging capedti bi tor in

combi na}o' O.rbrwlell[agl rP%as%Hp cq}lgeg,riﬂtaipﬁﬁen‘?%orﬂgﬁﬁ%ﬁﬂﬁﬂgieﬁﬁ% L&/ th® batient in need
prophylacti'cally effecti veanount "of one ofr re chenotherapeuti ¢ agents,
t he net hod thereaftastherepasitalyl ar peephgkactically effective amount of an Axl inhibitor in
combination with the administration of a therapeutically or prophylactically effective
amount of one or more chemotherapeutic agents, the Axl inhibitor is administered to the
patient, preferably a human, at the same time that the one or more chemotherapeutic agent
25  is administered to the patient.

In one embodiment of the methods of preventing, treating or managing cancer,
preferably metastatic cancer, in a patient comprising administering to the patient in need
thereof a therapeutically or prophylactically effective amount of an Ax] inhibitor in
combination with the administration of a therapeutically or prophylactically effective

30  amount of one or more chemotherapeutic agents, the Axl inhibitor is administered to the
patient, preferably a human, concurrently with the administration of the one or more

chemotherapeutic agent is administered to the patient.

In another embodiment of the methods of preventing, treating or managing cancer,
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I n anot her enbodi nent of the nethods of preventing, treating or managi ng
cancer, preferably nmetastatic cancer, in a patient conprising adm nistering
to the pawDento/issdeneed t hereof a therapeutically or prophyhsetiooay
effective amount of an Axl inhibitor in conmbination with the adm nistration
of a therapeutically or prophylactically effective anount of one or nore
chenot herapeutic agents, the nethod nmanages netastatic cancer. |In one
enbodi nent S ' e { 0g. or. ' :
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her apeut | capTagpn Big e s Eae b St Vel b AHPRORHL et
chenot her apgitun€oR@R M hord SRmMMerdpslididents, the AaOhNItSE Blafidigetd® Pat i ent,
preferably a human, in an amount of between about 1 ng/kg and about 100

my/ kg t Wi cePalicriagreleprbly & hupany PHet pdbmadanaistat®nal AePnsda mebut 80 ny/ kg

twi ce a day, f. [RYAaT= abqut 5 ng/ kg and about 25 ng/ kg
twice a daﬁ?wgﬁ @gﬁgh%ﬁ%%§f§%?§p§ut$i ag ﬁtg@s adm nistered to the mamma

in an anount of Ibeteteerendioduentothegeitgdaoitbraating, 1@aingwy/rkapaging carxeneek,
preferably be n about 1.0 [ kg..and about 5 / once a week, eyen nore
Dt of or abl y BEPUEGmARStHe gl Ak ik doBme b Fiediiicne B G Bl Pt aekl

embodi ment t@éredthetherabditidsllyodr pRsiyRbtidally cffeétBatanidgniodf afepAHhtgog ancer ,
preferably metastatic¢c cancer, in a patient conprising admnistering to the
patient'%n %@@waﬂ%w_étéfh%aderﬁ@ﬁ%@aﬂ?eéﬁlqr@pea?cayr/85Hsﬂpgﬂf?tsahb( &fivective
amount  of apZ Al of HRioP R cHe&o%F%‘eﬁlﬁﬁdfg@ﬁks,%é Axt heivadnsRisifialton @t a

t herapeutically or prothIactlcaIIy ef fective anount of one or nore

chenot her apatientcprafyeablsa hurhan, ssquentrally i theradimsnisieption pEthe oaelonr wotehe pat i ent

preferably . i t .1 one or nore chenot herapeutic
agent is a ﬁ$%?@?@?gg&f%g§ﬁ%ﬁggP%%%??gp%“@hgﬁénbodinent of the nethods of
preventing, tredpectifc embodimag oftheameation ot déeriadyd yn met dsthdin tedaivsdng in a
patient conprising admnistering to the patient in need thereof a

t her apeldti S8F4%Sor prophyl actical ly effective amount of an Axl inhibitor in
conbination with the adm nistration of a therapeutically or

prophyl act i¢HUIYY efN e ABSTENGrOIUNHE GfOMBEN AT 10N IMe] BRYSIBS [ @gEUt i ¢ agent s,

t he Axl inhiQ} . is admnistered to the patient, preferably a human,
concurrentﬂ%Lﬁégﬂggie adm ni stration of the one or nore chenotherapeutic

agent is admnistered to the patient. . . o
In the combination therapies of the invention, an AxI inhibitor, preferably a

compound of formula (I), as set forth in the Summary of the Invention, is used as an active

20  ingredient in combination with one or more chemotherapeutic agents in the prevention,
treatment or management of one or more cancers, preferably metastatic cancers.
Preferably, such combination therapies of the present invention will exert greater than
additive effects, i.e., synergistic effects, as the mechanisms of action employed for the Axl
inhibitor and the one or more chemotherapeutic agents may be different and each may act

25  independently of one another. Accordingly, as used herein "combination therapy" refers to
the administration of an AxI inhibitor, preferably a compound of formula (I) as set forth
above in the Summary of the Invention, in combination with the administration of one or
more chemotherapeutic agents for the prevention, treatment and management of one or
more cancers, preferably metastatic cancer. Unless the context makes clear otherwise,

30 "combination therapy" may include simultaneous or sequential administration of the Axl
inhibitor and the one or more chemotherapeutic agents, in any order, such as administering

the Ax] inhibitor at the same time as the administration of the one or more
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I n anot her enbodi nent of the nethods of preventing, treating or managi ng
cancer, preferably netastatic cancer, in a patient conprising adm nistering
to the pawDento/issdeneed t hereof a therapeutically or prophyhsetiooay
effective amount of an Axl inhibitor in conmbination with the adm nistration
of a therapeutically or prophylactically effective anount of one or nore
chenot her apeutic agents the Axl i nhi bitor is admnistered to the patient,

pref erabl y @ hupmn el en L ek 1Rl fEiBh o Pthe Bhe bR RN BeRbBbSuic

chenot her apeut | m ni s ere pat’en
enbodi ment apknts Ioeaﬁtmtt]hmaﬁmmﬁtrqaroa\te kel ang ,or MMheﬁ@t}&rapmrmmemg Caresethe
preferably rretasta]éersc can |na atlet co%lsm dm istering to the

patient in $8ES DRSS & ?rl’i‘@? OmEALeR {hegaPy p P IRAT e R adnpipisER YDA ve

amount of adbsdbel foridtlint o0 lﬁmblf&mhaﬁ%a Qfﬁlh%é&bs&éﬁoﬁﬁis%ﬂynebf abton of a
therapeutical l'y or prophylactically effective anount of one or nore

chenot her apdgmothergeyicagentheUnless thp pemett srakpsscleatwthereise 'eembigatiqie pat i ent
preferably t‘ﬁerla fa DEAHE BT, g?e!n{ Youled o?%cﬁmﬁ%%@ensfof el 2§ 1b1{o@§nd>ﬂ§? r}%(r) msnts

chenot her apeut ent 1s admnistere atrent. ecific e
of the mventrmmclmmothms;muhbegbnt anagefcnlms,alohtes of atdkrenifsmtiomwndlg sections.

UTI LI TY AND,TESTI THE. COVBI Tl THERAPI E | NTI ON | h
Sonbi nat | orPPECEPIaLCTPIIETT B Bhare g AR (nhgrs S ST ! v 6

conmpound of f or MHea@ntdgenicaseepr tifrodihdkihdbel NEl, FasHEBENyQdertilied, lusingrat i on, is
used as an active maredl ent in conbination with one or npre
cherot hE} apgetieyiral-baeA fenctignal genetic sFesmngprotacpls as drsgtlabsy ofanigjastient of one

or nore cang aﬁmnpmtﬂsaﬂay e@@ﬁtqéalglag‘enes@gﬁqﬁﬁ@moﬁro@m BPRYA Sk ed

conbi nati on therapies of the present invention wll exert greater than
addi tive efdilending lpcl@d .endgtheiay el migrationeprobiferation ahd inmsic b sube dornagibn.act i on

erpl 0yed. { oD Xl ML RICh Qler 2010118 oORE TR & SDENRY BEIAPRULL G, A0St S

may be differen i hdepende
Accor di ngl yGemsl mdng]eﬁqeﬂ neé- QOpIﬂﬁ)ﬁnAha}mﬂn t@venfcap ' artdeftersh Aantdh8ymposium

admnlstratlo of an Axl .inhi r d.of formula (1) as
set forbh PR g b - P S0 st Didea C B R ER | e
admi ni str atgpmokeopor qrymsmé & ik REARLiRanaRet kS aABEMLS GRFwik NEIRAEWENT I ON,
treat nent and nanagenent of one or nobre cancers, pref erably netastatic

cancer. Unlkeyells Nl cdisancas. GhweE. Erists Advhdrehison; R XonBi el sighimdrapy” may
i nclude si myangopsy; ‘?aﬁﬁ”@nWo?lg fam), ng Spf,ay] QQS 85 it @ﬁem 'YﬁhS bi tor and

t he one or noré chendt erapeuflc gents, Tn any such
admi ni st er iIpapiel, R., Hitoshi, Y., Bogenberger, J., Nor, J.E., Payan D G and Lorens, J. B) were

20  substantiated by an in vivo study which demonstrated that stable, shRNAi-mediated Axl
knockdown impaired formation of functional human blood vessels in a mouse model of
human angiogenesis. These observations were published in a peer reviewed journal
(Holland SJ, Powell MJ, Franci C, Chan EW, Friera AM, Atchison RE, McLaughlin J,
Swift SE, Pali ES, Yam G, Wong S, Lasaga J, Shen MR, Yu S, Xu W, Hitoshi Y,

25  Bogenberger J, Nor JE, Payan DG, Lorens JB. “Multiple roles for the receptor tyrosine
kinase axl in tumor formation”, Cancer Res. (2005) Vol. 65, pp 9294-303. These
observations are also disclosed in U.S. Published Patent Application 2005/0118604 and
European Patent Application 1 563 094, the disclosures of which are incorporated in full by
reference. Axl signaling, therefore, impacts multiple functions required for

30 neovascularization in vitro, and regulates angiogenesis in vivo. Regulation of these pro-
angiogenic processes required the catalytic activity of Ax]. Thus, Axl-mediated angiogenic

stimulation would be amenable to modulation by a small molecule inhibitor of Axl

catalytic activity.
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the Axl inhibitor at the sanme tinme as the admnistration of the one or

nor echenot her apeuti ¢ agents, before the adm nistration of the one or nore
chenot herwpeuotoums3sgent s or after the adm nistration of trhe/use@ooe12®dre
chenot her apeuti c agents. Unless the context makes clear otherw se,

"conbi nati on therapy” may include the adm nistration of dosage forns of an
Axl i nhibitor conbined with the dosage forms of one or nore

chenot her apeut i c, agent Unl ess. t he cont makes ear, otherw s

" conbi nati on th&%ﬁﬁ}ﬂngi}éf’?l@ (S %gmf aéﬁ for &t d tﬁeo‘fonéd?ﬁur?flél%erg{l?soorg f or

the AXI i nhhbidveritichngle 8ie¢lodetién DI Pablidied EateieAmlioalcaned R007RYEINS, Uksage

forms, routes of adm nistration and pharnmaceutical. ca sitions include,
g Reddntes J

but are notPublighedd@tenpApplgtien YesHoBReY Shertepnlubt HARPIECAHL 8Bt or

tyrosine Kinpgeigsd .U ¥am Qe Palett Aﬁﬁfetahéﬂ R, zmo NGsd7, et rmwiisiRl-raagsed
functi onal ‘genetic Screening protoco as a regul ator of haptotactic

m grat i gn AvpilichtionsNe Z@@&Oléﬁé‘iﬁ, U.$ P&hbﬂ}@@@ﬁ@sﬁ éppllchimridﬂ@ i29A3QIB2362, Uy
RNAI - t I
med! a Igu%tl ﬁbegq?i epp gp]itﬂlc%; gnl'ﬁese 0@)&%4174’?‘ u. g%dbh\?\%ﬁ%&%&e&g ?;Bpl d{aﬁ&lll f\Igr ation

and in vitro servdtions osed at
t he Aneri caln08EITIRAU. SrPlﬁaﬁiteerPaRasApplﬁiatl&NermwmeBi@@leprhhbheﬂalaﬁ(m

pgent s, Fenheriegroroean096d 00Ol pOMER PaVTE vRERA Slnt or The

Receptor _Tys8joasy, PETubiihel PubOLUARS %o AR 2D0SE3IZORCH Publelrband.
S.J. Powell, Franci, C Friera, A M, Atchison, R, Xu,

W ML%gthtqm Applicaign N, WCE2008¢Q3Q83357EPCT\P31M13@ Paigphgpplsationdjo. WO Hy |
Y., Lasaga 2&&)8/08%@“&0 blfded §aten %E&%thlon&o WhlRB8l0s33%54, P@E@ﬁﬂ%ﬁé@er. J.,

Nor , yan, oren wer e substantiatéd by an in vivo
st udy V\:hl chl)ankmmlpphasaabmwot W 2@(18mﬂ3é56 SPIRNAIblinteed Patead Applicak o Dk ddivh

hunan angi oORBER 04 ambider B ERos PHER AR op iy MEnab TR uBEAEE Tevt ewec
journal ( Hodléo?dkdré%f whRweald 1n661-p01’e_rfeal'h€full@;y @MCEWrelﬁﬁh eedr oAfvtetiéd. CTHestl RE,

McLaughl i n Swft SE,_ Pali g S Lasa a J, MR, Yu S, Xu
W Hi t okhi @lb%@éﬁﬁ@ﬁﬁﬂe‘iﬂ P§T lf\‘lﬁ’lhs@eé Paﬁ&&éﬁplE‘)‘@{“OW_NPe X458/ 0%}3,@?@7[ ¥l e rol es

for the re%méaﬁarfyyﬂr%fr&ﬁfokhgaﬁ%h@e&nmﬁaubﬁ RYapi QTR I%nmcancer Res.
(2005) Vol . 303. These observations are also disclosed in U S

Publ i shed Pat e ntTwampemdS ohf2ooBky (0125186 Mthahey Eatlepeemmptod e Inppitioeat i on
1563 094, t h m?&kﬁl%l 1§1'é rn%ﬁbl%rs XWA)((\IQ:a {yl?lﬁ lagt?\g{}lg 1{@:&9 %ekri}o;e 'ﬁlséfalt?ﬂ tlregér?gr ence.

Axl S|gnallng, ere npact's mu Ions require
neovascul ardigatdsand bdsndmdnls @\{hl(ﬂlﬂlﬂe awotidtad Whan@bmglgnesatsntynns/ludmg thaegul ation

'CI)'];]uts hesg pr angets ég(? gﬁl)fgﬁltgﬁlg easre ‘r:he L<|:I‘Lerr1%(e::id E}b gngcfc? éegle %l/oarl%glll grlotli}lergtfon'.a‘x
In particular, the compounds of formula (I) are useful in treating diseases and conditions
which are alleviated by the modulation of Axl activity. Diseases and condtions which are
alleviated by the "modulation of AxI activity" includes diseases and conditions which are
alleviated by a decrease in Axl activity and diseases and conditions which are alleviated by

25  anincrease in Axl activity. Preferably such diseases and conditions are alleviated by a
decrease in Axl activity (i.e., inhibition of Axl activity). Discases and conditions which are
alleviated by the modulation of Ax1 activity include, but are not limited to, solid cancer
tumors, including, but not limited to, breast, renal, endometrial, ovarian, thyroid, and non-
small cell lung carcinoma, melanoma, prostate carcinoma, sarcoma, gastric cancer and

30  uveal melanoma; liquid tumors, including but not limited to, leukemias (particularly
myeloid leukemias) and lymphomas; endometriosis, vascular disease / injury (including but
not limited to restenosis, atherosclerosis and thrombosis), psoriasis; visual impairment due

to macular degeneration; diabetic retinopathy and retinopathy of prematurity; kidney
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stinmulation woul d be anenable to nodul ation by a small nol ecul e inhibitor
of Axl catalytic activity.Accordingly, Axl inhibitors contenplated for use
in the cowbiznawdssessst her api es of the invention are di scl eseaseonol021375

Publ i shed Patent Application No. 20070213375, U.S. Published Patent
Application No. 20080153815, U.S. Published Patent Application No.
20080188454, U.S. Published Patent Application No. 20080176847, U.S.

Publ i shed Réiteart (idyhpdihg Bitinotlitvied RQO&AGBBAGSritit) dabeRt BbpLSbRehyRAH & al

Appl i cation No.. 20080182862, Ug Publ i shed Patent Appl.ication No.
2008018847 4TaNSPIant egpfqud Repnpieid Jrthalls PpteearheHs-secopgesipandicatagasts. U, S,

Publ i shed Pat enti,Apgikit h® PordRyi ’ i :
Appl i cation No. WO 268@%%30&%%1%%@%%@%}%%%ﬁggatmeaﬁ A%E#??éf?%ﬁ”ﬁ%o VO

2008/ 04597 8disqesT apd bprditinay wWhagheare affgnidd hyathe Erlondng higlo2ioaigir083853 [nvRgn,

Publ i shed P ' [ . 08/ 0083357, PCT Publ jj.shed Pat ent
nopl | oo on e e BaER 5 G el Rn T SRER I rate bl o Ro- "o
2008/ 083354markfcTtePurbéansdrethviradre mtigrApgl, iadiadsionNoMNmgiogéne2i3 A8 AB83&0k!, in PCT

Publ i shed Patentt‘?@ag.l ication '\(I?l' WO 2008/ 080134, and PCT. Published Patent
Appl i cat i o RBMCBNS0GET i AgBodeling as anssisd in exdigyasgiipedisease hyperlpion at ed
in full by.dr%&ihﬁ@ﬂ%u@?li&ie&ohﬁoitﬁl@éﬁ asSidifeSlet ﬁﬁ@st%o@% lor b REQE; Sriral

di scl osed in_PCT Published Patent Application No. 2008/ 083367 are

parti cul ar |§fepties asppaifested. fosexample; Heebelsriiua anfesiont oreliBprentintion as he

i nventign. f e i e Summary
of the %ve‘ﬁ{‘}?féﬁ,@@gfﬁ%gﬁaﬁh%%@h‘?dé%ﬁ r{l@nﬁ@ﬁéa%&%% ‘?%gi("a’w |1%tgact ivity,
and are t henBdometorsgbedssdsipytireatng segsislias@apsasyaasick apmdintsi anigorpotentiataree
associ ated jith Al cat %'-}é“ c activity, i ncb‘g‘_ﬁi ng those di seases and

condi ti ons WhlER SRR AP BINS SHBY T HFiP8 Y esi s and/ or cel |
proliferation. I[Inapesféredntbodiridi, tEOSPISESs SHfofm@IAU) dreUbdfubinGrairafing, in
treating di seases and conditions which are alleviated by the nodul ation of
Ax| acti vi tPatRs Quagnaging sancsk PiesH MAICEREs eNgFFevi at ed by t he

"modul afsi on of Ak cBGhdMédhyeutit ASIHORSi - ﬁlecﬁé@&nlﬁﬂ&lio?xQHé}%]ﬁiEsoéﬁlaéﬂmv&nioﬁr e

alleviated by a decrease in Axl activity and diseases and condi tions which
are al | evi araycbaseneal ¢yieipeiaseentrorAndy tagei aspegific Pelaflarmadegules Urhfedibhedlses and

condi tions gre alleviated P¥iR-d8cheasspi V\(ﬁ\xt ct] vi ?1 -(i.e., inhihition
of Axl activit ?/SE ag segges ahgzeconnéllg £ % i %:]%rg%ffz Seoétt ?gl&lerétfoé“c?r%?e &
modul at i on td préxdntias ttieainbgnt amtinackgembuttof aneommabdrelchiviet e grefedablg alet@tagiancer
tunors, inc| rllei ng\m&but 1not limt e&et 0, breast, renal ; end%)mat rial, ovarian,
thyroi d, and™iEhsVMIoNs EBIes PR edetpistascleforbc B of siseichr bbioma,
sarcome0 gagiohp othea &R Imailblit Cabntielaanaemyit] DHW @ g, WBldinglab&l1di ng but
not limted to, |leukem as (particularly o
coordination compounds, platinum complexes, DNA cross-linking compounds, etc.),
inhibitors of transcription enzymes, tyrosine kinase inhibitors, topoisomerase inhibitors,
DNA minor-groove binding compounds, antimitotic agents (e.g., vinca alkyloids and
taxanes), antitumor antibiotics, hormones, and enzymes. Exemplary DNA cross-linking
25  drugs and alkylating agents include, by way of example and not limitation,
mechlorothamine, cyclophosphamide, ifosfamide, melphalan, chlorambucil,
ethyleneimines, methylmelamines, procarbazine, dacarbazine, temozolomide, alkyl
sulfonates (e.g., busulfan), carmustine and lomustine. Exemplary antimetabolites include,
by way of example and not limitation, folate antagonists, e.g., methotrexate; pyrimidine
30  antagonists, e.g., fluorouracil, capecitabine, cytarabine, gemcitabine and cytosine
arabinoside; and purine analogs, e.g., mecaptopurine, fludarabine, cladribine, thioguanine

and azathioprine. Exemplary taxanes and vinca alkyloids include, by way of example and

not limitation, vinblastine, vincristine, paclitaxel, docetaxel and colchicine. Exemplary
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nyel oid | eukem as) and | ynphomas; endonetriosis, vascul ar disease / injury
(including but not limted to restenosis, atherosclerosis and thronbosis),
psori asi swovosumB4ss pai r ment due to nmacul ar degener at i orCTdiS2adeR1275
retinopathy and retinopathy of prematurity; ki dneydi sease (including but
not limted to gl onmerul onephritis, diabetic nephropathy and renal
transplant rejection), rheumatoid arthritis; osteoarthritis, osteoporosis
and cat ar acsssiturhér aadbliotitsanclude, bievaly of egmplgand ke liaGapons Acsnsafycirobmul a (1)
are useful in treati n‘%}gi seases and conditions which are affected by the

fol | owi ng bIBRYYPEY 2l Ple@RYcl’. Apsyeraplary engymge siiecyie ang apdirmeeplasticagept ug

resi stance R3, iAPiabiasdee ExbMpRANISinunS EEMPIERS lan DL @i R oiBBLARILA N
cancer; invasion, mgration, adhesion, or angiogenesis as manifested in
endonet r i osPswayalexamale and medlenitaipragspteti fcsstisdminedishlodidonatsvm @) di sease,
hypertensi o -y s n t i mani f ested in

ost eopo:%si @%?P)g’gcta %%g%lﬁ??dt %a?fm {/apgaﬁx%mnﬂgﬁﬁoghglzesssaﬂgﬁ?rfrggf éeg,gte or exanpl e,
i n ebol a vicongpoundsaotlidn by ony of Efampdnindaiat imiatsomadichesktbdstervidhegi,t y. The
conpounds of formula. (I al so be used. to nodul ate inf|ammator
processes b§f e‘ﬁrf‘%’éqf ARY &?%Bgﬁé§°n§c€trf”ﬁ‘§ta§esl %?bteli"sn%g'a@}“ﬁ\?gﬂt%t,l’mggglf%‘?ﬁ/eﬁam
potenti ati r@ldtah@stﬂomj‘&oge@ﬁ@Q&ﬁﬁodnﬂs,ie@mﬁ@rd&?ﬁﬂé SrsRapRfatettliS. In a
preferred enbodi nent, the conpounds of fornula (1) are useful in

pr event i ng, MEHERAPRFSIETOACTARA A1 RE{ressA cePROUNF et By ABPYifare ttsToataE cancer s.
The chefpt herARGHrhL iRLRRS:S indhddk) kiﬁgaal & AR AMRhIALL AR ARl L e

i nvention nmay be general cytotoxi ¢ adgents of may target a specific cellular
mol ecul e. PANISE) abltgxantrpee, tipeteoith airapeat,iand ageptothecini Exgreplaryrtytosime

combi nati on .t herapi.es of. the invention.are,useful .in the,prevenfion,

t r eat nent %%ﬁsrgrérﬁlgtﬁ%ﬁselﬁflug?’%gr%ayé’ XprRe Ch%oéﬁ ,llaBPlé?faéE%E& S Bst at i ¢
cancers. Vatetlpaigb,claasings eddtinith @aniifib) iapeauibl Rpagen tistdfuainib, iglotinidat ment of
cancer include, anon .oii)hear@g, aBti nmet abol ites, agents that react with DNA
(e.g., alkyFBEIHY SHAED, Vaodied R8T VIR RS myGHRES TS HimceRAPicaseys DNA
cross- | jsnkithg CABRRUNIS thafbofie dntichAdt: RETVAE S aldoNRNRE] inRhd MMISRAWIES .

tyrosi ne kinase inhibitors, topoisonerasé inhibitors, DNA m nor-groove

bi ndi ng cortperapieso! thaiiveatiopt iFer mgenees NSE280205$ peembibitidnghefspyasranioandnes) ,

R
mechl or ot hans(dehlocoetiybpphitisp llmiatiee: dlf 2605a8Yy.de Hamebphale&@):34hb@)r anbuci |,
o ) ene mnee. SRLLIE) 8L AeS. PRISAIRRA 85 IRSEERRE PR gl O
ant i metzmbolihdlade, by olay dLexamplonand ok ligxand, ent@svdied Alredtbdadadist @0wiH ALt e
ant agoni sts, e.g., nethotrexate; pyrimdine
receptors (e.g., anti-Her2); cytokines such as interferon-a and interferon-y, interleukin-2,
and GM-CSF; and antibodies for cell surface markers (e.g., anti-CTLA-4. anti-CD20
(rituximab); anti-CD33). When antibodies against cell surface markers are used, a
chemotherapeutic agent can be conjugated to it for specific targeting to the tumor cell.
25  Suitable conjugates include radioactive compounds (e.g., radioactive metal bound to an
antibody conjugated chelator), cytotoxic compounds, and drug activating enzymes (e.g.,
allinase, peptidases, esterases, catalytic antibodies, etc.) (see, e.g., Arditti et al., 2005, Mol.
Cancer Therap. 4(2):325-331, and U.S. Patent No. 6,258,360, the disclosures of which are
both incorporated herein in full by reference).
30 Additional chemotherapeutic agents useful in the combination therapies of the
invention include, but are not limited to, HDAC inhibitors (e.g., MGCDO0103 and
vorinostat), HSP 90 inhibitors (e.g., 17-AAG), BCL-2 inhibitors, thalidomide,

lenalidomide, mTOR inhibitors (e.g., rapamycin, CCI-779), sorafenib, doxorubicine,
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ant agoni sts, e.g., fluorouracil, capecitabine, cytarabine, gentitabine and
cyt osi ne arabi nosi de; and purine anal ogs, e.g., necaptopurine, fludarabine,
cl adri bi &0 20twosgeeani ne and azat hi opri ne. Exenpl ary taxaoedrSand/oyinga

al kyl oi ds include, by way of exanple and not limtation, vinblastine,
vincristine, paclitaxel, docetaxel and col chicine. Exenplaryantitunor

anti biotics include, by way of exanple and not |limtation, actinonycin D,

daunor ubi ci gbmc&talﬁin&ldemahdsoneﬁxme@iﬁmhj O aDREYABbREE €L L.| ¥ateabmey) NPI052),
anti-neopl astic ent , L- aspar agi na Exenpl ary. pl ati num corrpl exes and

coor di nat i 0RO lf"ﬁ: et?degequWég abmingaR. dritimomnal tyxasinat i on,
cisplatin (@mﬂa@m ﬁﬁmeqhh %énﬂ%hﬁ%'t%’fﬁ&h&% %%Pz)u)nabq%m%%a o @nd

oxal i platin. Exenpl ary hornmones and hornone-rel at ed corrpounds I ncl ude, by
way of exanpRéllagrathyseentarpntibadiesh andéhedikécorti costeroi ds, e. g , predni sone

and dexaret hasong;. n%@ﬁﬁ?%ﬁeﬂl&ﬂérgéetu% g%en?s lgeful %mre%ang calxjntceert are rgﬂescrﬂbed in

formestane, and anastrozo
hydr oxypr ogest@smomenlgdped Amenaxpdhsnefmchy r’ﬂha g&%&keMamezls anlﬂneaMbdzccﬁ disragen

Pt o T G RN R R
t opot ecan, P}Fdﬁﬂ%(ﬂ&‘ga&hl BAkE o BRIRESNES 1| 0th HaXRMPHAhahYT. GsehﬁqAK]'bHéSI?E
i nhi bltors i ncl ude of exanple and not limtation, axtinib,

bosuti ni b, &dpg dﬁ?blg% AV BLilLeld PYDi e Bisclgaurps ofrihich bataof whish afeapat i ni b,
| est aury ni;Re, -rgt‘e&bg'ré?ereﬁ& ib, sunitinib, vandetani b and vatal ani b.
Various derivative anti-neoplastic agents that conbine nore than one

anti cancer act| dnswmbwlmmta@ aswdundoftfaemda (i aratphemachaically asephble he

i ti t ance a_.conbi nat.i on t apy co nd
oo por ai i 5 L RRE pa 0 TGP TaR R PR v M e R K s ent
p g
based O|n N ihlibRdr tRatadrbers %brﬁ’%hérﬁﬂkhhﬁ:&iﬁff&éﬁfﬂim Axet E}aifmpll&QQ@;l(ﬂleahhlbﬁ%rs t
Ha t 3): 343-50) enot herapeuti ¢cs useful _in e conbi nation
t hg?gploes dﬁ‘%%rﬁ)éeslaﬁ%?’éﬁf‘?ddﬂ% Wﬁlﬂﬁ@é{er%ﬁ’ﬁ NS G SeshptpE nahlimitest to/theyi t at i on,

ant i bodijses lﬂmbﬁ&rg 6P|th@®£ﬁia§b%t AGPMANAKEC EOK 1168 ERE A BK 2R ydinA, @iﬂm/&b%hﬁ
cyt oki nes such as interferon-a and |nterferon-g, |nterYeu ki'n-2,” and

and ant i bodtles5par. (aKe/cxlinPd ceDkd cvelidl/MA L, Chal, iCHINL AGER, &MFM@

(rituxi mab) ib @l;nst o s are
used, a ché;r,srgﬁﬁ]gre%ig)ﬁ?%%{ gmégyngga%x’@@n?%gggégﬁd tp??c}trﬁ. ﬁ%;@éﬁgﬁ
targeting tMAPK%PtMMNK?QJIEKI ,PT0S G| A KD HDMEIER @ PR (1 PO K BBKIAPKI (4
conmpounds { radl oactive nmetal bound to an anti bocfy conj u%at ed

chel at or) , RGN IEHmBBAMaT R ek B s BECHT) Retl Rk Relinasd §
|1 |
At et pif’t | %‘%‘% RETRRERE Tre SRS bR G lb%fa"f@b@ﬁ%at B

6, 258, 360, cxhepldi dedrnsuyelsgafousdenkdmiansea myeloid neoplasm characterized by mahgnant

proliferation of leukemic stem cells in the bone marrow. The majority of chronic

myelogenous leukemia is associated with a cytogenetic abnormality defined by a reciprocal
translocation t(9;22)(q34;q11). This chromosomal aberration results in generation of a

25  BCR/ABL fusion protein with activated kinase activity. Inhibitors of the fusion protein
kinase activity are effective in treating chronic myelogenous leukemia although resistant
forms may develop upon continued treatment. Use of a compound of formula (I), or a
pharmaceutically acceptable salt thereof, in combination of Abl kinase inhibitors may
lessen the chances of resistant cells by targeting a cellular process different than that

30  targeted by the kinase inhibitor alone. An exemplary Abl kinase inhibitor is 2-
phenylaminopyrimidine, also known as imatinib mesylate and GLEEVEC®. Thus, in some
embodiments, a compound of formula (I), or a pharmaceutically acceptable salt thereof,

can be used in combination with the Abl kinase inhibitor 2-phenylaminopyrimidine and its
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both incorporated herein in full by reference). Additional chenotherapeutic
agents useful in the conbination therapies of the invention include, but
are not |woizomdssws HDAC i nhibitors {e.g., M3CDOL0O3 andpeoniscaswatys; HSP 90
inhibitors {e.g., 17-AAG, BCL-2 inhibitors, thalidom de, |enalidom de,
MIOR i nhibitors {e.g., rapamycin, CCl -779), sorafenib,

doxor ubi ci ne, genti t abi ne, dexanet hasone, nel phal an, proteasone inhibitors
(e.g., bortezoatiles. M¥tBEG2Zmbotimead, dralbl &itasdiatibiier fhey be pyrgifRiszunab,

al ent uzumab,. i brjtuno btluxaetan t osi t.uno dine-131 to nmonab,
o U Bl as e YAs. SRS ORALY Hel PoSqiHbress Bp b KInase.

anti bodi es)In y@nrthBieenhioldBnentd) BREA B Neha04 ﬂﬁfblt@h%ﬁ?ﬁ)ﬂ@sﬁﬁpﬁrﬁﬂtscdeﬁgﬁmé &gef ul
nmon

in treatl ng cancer are described in the Used Anti neopl astic

Drugs", Th eadN/Eh%Rn)l\mlﬂelaa@eC@ﬂhﬁ ﬁ@ow@@nwﬂthﬂ_klmsawtmtﬁrsubﬁ@ltdscékl@r Abl
Pr of
P of ot onalinu Py BERAPH S5 AT ARSI RO LIRS T

Li nmbird, L. &parenhsio thepgyillel 381sad 287, McGraw Hil'l, (1996), the disclosures of

whi ch both of ich ar ncor porat e ferenc herein

enbodi nent's . a dBABAAPBRERGR fin sen i Rion S ar fed i Py RS OB MBI o
salt ther eqfnhzecamle&ﬁl Woel bl fhet A GRIFRANIGH: hOMe bﬁ@bﬁﬁbl@&:h%oﬁl&@pédﬂﬂé@ driton
wi th a second, kinase inhibitor that tar%ets an oncogenj c ki nase different

from AxI. Biigedl @srein dngaetherambodinggng obine gpmbwaionthergpica pidhe Wiventioane fhe

prolifejati s of the
ki nas esfoaAul?'bgrlgﬁlil%riﬁqlge&&l%mg(gk?E%a HRPerén? g]fgﬁdghskpthg%l%glogggﬂnﬁ%r CDK5/ p35,

CDK6/ cycl i ribgmottpkpiwiccigemit-HuIVED the@ikl , CHK2, EGFR, c- RAF, RAS, cSRC, Yes,

Fyn, Lck, Fes, K3b PK2

MAPKAP- K2, JNK, H?\{?ﬁlif’m%%%%eraﬁ‘ﬁkﬁ Bispyepdion B&‘—“% n BE‘?XF“““ISK&AA AUBREE  PKC,
PKD2, VEGF m#&RAKg oERKQmoRE'Enchérhbly Iﬁﬁfdstath%k&ﬁrsRSMBen aadadceSQﬁeadsn sone
errbodl nments, the se Ig()nd ki nase inhjhitor is an mEl bi t or Oﬁgl- ki nase. For
exanpl e, cHsHP@S g QGRS Sl RIS UEOR) Fa RSt err?é‘ii‘]d%fé]%‘fn]? af Bcteri zed

by mal |Bna%rrr%0hiefa§faﬁ& tafeeof \ﬁxﬁ&&ﬂ%@ll%aﬁﬂeﬁ‘snﬂa@@kﬂeﬁao’téﬂuﬁlhc@s &Pthme{yow The
majority of chronic nyel ogenous | eukem a i s associ ated a cytogenetic

abnor mal i t yCAEPquUERE. Bie cembinstipp %@plqsméﬁylI@te@tlp@nret%@ulzm)p(rmmueg trggtingThi s

chr onosonal e|n
ekt i S S A L S S Sl S
activity arceners defukereias ﬂudhraeémi mg lichied o, acuty Euberenpacsitd lgmkbonytic al t hough

][ gf ImSJ][ Z‘nE | ;lorkgfmag‘aagutg %yglooﬁlcqg&%m%gsnstulcl? gser(rjlyéloﬁastlc promyeL:i%gytPCf a conpound of

20  myelomonocytic, monocytic, erythroleukemia leukemias and myelodysplastic syndrome,

chronic leukemias such as but not limited to, chronic myelocytic (granulocytic) leukemia,
chronic lymphocytic leukemia, hairy cell leukemia; polycythemia vera; lymphomas such as
but not limited to Hodgkin's disease, non-Hodgkin's disease; multiple myelomas such as
but not limited to smoldering multiple myeloma, nonsecretory myeloma, osteosclerotic

25  myeloma, plasma cell leukemia, solitary plasmacytoma and extramedullary plasmacytoma;
Waldenstrom's macroglobulinemia; monoclonal gammopathy of undetermined
significance; benign monoclonal gammopathy; heavy chain disease; bone and connective
tissue sarcomas such as but not limited to bone sarcoma, osteosarcoma, chondrosarcoma,
Ewing's sarcoma, malignant giant cell tumor, fibrosarcoma of bone, chordoma, periosteal

30  sarcoma, soft-tissue sarcomas, angiosarcoma (hemangiosarcoma), fibrosarcoma, Kaposi's
sarcoma, leiomyosarcoma, liposarcoma, lymphangiosarcoma, metastatic cancers,
neurilemmoma, rhabdomyosarcoma, synovial sarcoma; brain tumors such as but not

limited to, glioma, astrocytoma, brain stem glioma, ependymoma, oligodendroglioma,
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pharmaceutically acceptable salt thereof, in conbination of Abl kinase
inhibitors may | essen the chances of resistant cells by targeting a

cel I ul ar woeomes3wsfferent than that targeted by the ki mazasscorbiobi2tor

al one. An exenplary Abl kinase inhibitor is 2- phenylam nopyrim dine, also
known as imatinib nesylate and GLEEVEC(r). Thus, in sonme enbodi nents, a
conpound of fornmula (1), or a pharmaceutically acceptable salt thereof, can
be used i n goElhilnahoBedtstidindufi@ob) cridis}asmiidiiaDink@illoblastoma, meningioma,

2- phenyl am nopyri m di ne and itsderivatives. In other enbadinents, the Abl

ki nase’ i nhi BNEISYIORRy PIBeP YRR PPy brain dymphame; Resaghegner.dneladings puf yeis,

whi ch vas ofih@id8| ddéndARMdnld, RibuBS (dnih Jeng ﬁrﬁﬁ%a,%ﬁadﬁbtgﬁﬁ?csimﬁ%yet further

enbodi ments, the Abl kinase I'nhibitor is tyrphostins an _ i vatives
(e.g., adaphedytlary)brodsi edncerf macingus breasheanoen tubiilenbishst chreek ipapiteryirgalt it s
substratf;es.Can her Kin bitors,useful in,the conbi n_therapies

. Abl sg. i.nhi. A i h i nati
of the. prosERECT HUGHY Bl Gr Trebotisisns i T RE Y btk i tmabonpel "o ne
enbodi ment @th tdieut@oniixhiat dopheddhesnagiyes aid ddaenhotoviesl tca@ihoniahehydid cinabr bi t or
utilized therein works by the sane .hani sm as the one or nore
chenot he_rap“é‘ﬁ]'t‘ F‘Scb‘ﬁ_&@ fglt%mpﬁalﬁaryt%gﬁ‘ﬁ@?ﬁm qs’}ﬁm R MesHioR ] GPctthe
conbi nat i oruheaARieShyRbid Chftet; PhREEAtREanded SucdPek byt BhdiRh diidshiifseh, t herein
works by a different nmechanismthan the one or nore chenot herapeutic agents

utilized tHsseinamaTHECageRANaRm AH0BY. Iomatesiitiasegrtingianmonaad ciremont @ itleletlll in
preventjng,. treati I . . > , .er tatic
Cancer s yiahof Pbfi SindRAAY A ENEBE OLBARERAS, pREEIESAR hgThLE
(primry turomeghly, anbdifletesangpiugfeyt tanctrodych dstbut sottlizriteddo derddrasd] aton

cancer”. Virtually all cancers have the potentiagl to read this way.
coneequent 195 Biied ebseRargreiod Bidont. SR e terk e BhER wser i n
prevent i ng, refifidddsionth; OiginBRAGRGuERisAThahb G CBRERMOMALIRhSeatdiEonRd, bhE®T Y

tumor is one or nore of the fallow ng cancers: Leukem as such as but not
limted to,Melananes: VBYREGHIGET SUeh ASSAVAPRQI SN EMEINPRAKBARROME AdRnecHEIBPBAY L i C

| eukem gs sych c@lif’c kiﬁlnﬂ@,l s%ﬁ':%%jn%g arﬂrf%gyt%lcfl?s%¥§e!; Qerviwlgcla%@@é?lg%tag Gut IPRGGRYE 1 C.

eryt hrol eukem a | eukem as and nyel odyspl asti ¢ syndrone, roni ¢ [ eukem as

such as buttorrgtiathpys ceB darcimomehandraidenqegrsinooyet erifgeamners oeghtas byt ha likateil a,
chronic | ynph i,c .l eukem hairy cell | eukenm a;: polyc em a_ve
Fympnoras. Shenore e SHEERnd NG o5 Bt U R ER N S bl Rl

di sease; nuvaiigl eithylédl omamosiachvrdalibatumontgelh kell @thdroandrrabaer tumgr;mul ti pl e

vk LT TN ER S
Vil denstor ordystid@edieth® Pilch §888rA0i I RRARIRA) alerdfuERRAL BitciRbmEndRbekM ned
melanoma, plasmacytoma, verrucous carcinoma, and oat cell (small cell) carcinoma;
stomach cancers such as but not limited to, adenocarcinoma, fungating (polypoid),
ulcerating, superficial spreading, diffusely spreading, malignant lymphoma, liposarcoma,
fibrosarcoma, and carcinosarcoma, colon cancers; rectal cancers; liver cancers such as but
25  not limited to hepatocellular carcinoma and hepatoblastoma, gallbladder cancers such as
adenocarcinoma; cholangiocarcinomas such as but not limited to pappillary, nodular, and
diffuse; lung cancers such as non-small cell lung cancer, squamous cell carcinoma
(epidermoid carcinoma), adenocarcinoma, large-cell carcinoma and small-cell lung cancer;
testicular cancers such as but not limited to germinal tumor, seminoma, anaplastic, classic
30  (typical), spermatocytic, nonseminoma, embryonal carcinoma, teratoma carcinoma,
choriocarcinoma (yolk-sac tumor), prostate cancers such as but not limited to,
adenocarcinoma, leiomyosarcoma, and rhabdomyosarcoma; genital cancers such as penile

cancer; oral cancers such as but not limited to squamous cell carcinoma; basal cancers;
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significance; benign nonocl onal gammopat hy; heavy chai n di sease; bone and
connective tissue sarcomas such as but not limted to bone sarcong,

ost eosar cworp1oaissssdr osar cona, Ewi ng' s sarcoma, mal i gnanttcgitseaiooei2hs t unor,
fi brosarconma of bone, chordonma, periosteal sarcoma, soft-tissue sarconas,

angi osar cona (hemangi osarconma), fibrosarcoma, Kaposi's sarcong,

| ei onyosarconma, |iposarcoma, |ynphangi osarconma, netastatic cancers,

neuri| emmo 1Eivarr§‘g@98%%§x%rs &f‘%’buﬂ{&?i\@g%h.té s‘&e@%@ci &ﬁglrﬁhc%gﬂﬁéﬁm ch as but
not limte 0, Ioma, astrocytona, brain's enlgPloﬁa, ependynona,

ol i godendr agtcirwie, anhglehalcysticoarcinameudiaryhxrenterssontaas ot ani lophat tpngi ona,

medul | obl ast omm, neni ngi oma, pi neocyt.oma, pineobl.astona,. primary brain
| ynphome;  ISABRIUS Y ejeer, ??Q:Y Y IR Fangsts SP&H‘?SF n?tg?m Egléﬂ’(r)\%é 1eF o,
| obul ar  ( sm@tdinde@ 5quab@tsédNod¥Boindniy 4rAGHAARImA et MPATBpreABAE heRinYmbY east
cancer, nuci nous breast cancer, tubular breast cancer, papillary breast

cancer, Sprinedrlyr walseens lemtigg aalignant sstppema il leptigarpapsieyops: Ycancer ;
acrenal CangfleredER ao8u it glﬁgéd Lolz6hd €61 L AcRNERGBLURGHL A Etbhroma

adr enocortical carci noma; roid cancer sut ut nét Timted to
papi | | ary dibrésatdoimaidrarsitionylroell damran@ena) petedahd/ar ytetehy Mains' ommoebladded

anapl astic thyroid c er;..pangreati.c cancer such as but n limted to,
"neul | norm, CTRER P hanAL T HBagb o 0T b Shfe Svattus Bl ng 't unor
and car ci NQidendekrcinohfl casehbsatddfRl In pdditibr, dntes At edeSn Stochrc@Ba,dfcogdnid t ed t o
Cushi ng' s di sease, prolactin-secreting tunor, acronmegaly, and di abetes

i nsi pi U9, Speomaradpclerirons. Ismphsiooniomelsarcmadpisahchana sy At as
iris mel a“%angb%é%bﬂla' egﬁﬁélﬁp%noxﬁﬁ',qyﬁhélénb@e[ré’m@rﬁ&l,%rmlh@é&'i@caréﬁ@na,

retinobl astoma; ~vagi nal” cancers such as squanous cell carcinong,
adenocar ci rsowat, glandcbarnihomrro pebaceoyb ghand earpioemasnipilagscasejuempayl pepillary

carci nonm, ﬁelanona adenocarci noma, basal cell carcinonn, sarcoma, and
. ! adenocarcinoinas. S
Paget' s di sease;, cervical cancers such as but not limted to, squanous cel

carci noma, and adeaheatdistoeadevelbp fionea pranagrsneutperas opule ¢vaipléd mted to

endonetrial. carcino and uterine sarconm; ovari cancers such as but not
R L A T i e AR e
tumor, and S4thRRAiffeHNREtonS SOMB pHAALY GARE BHIE, B tdtalisn Hithe P@alyi tiiinbeghdt O,
squanous cancer, adenocarci noma, adenoid cyctic carcinona, nucoepi dernoid

car ci noma, heuelans Hearpwsy Baos hardhesn Peeaert civavellmsiothed Hgompletpdnardprsinng,
verrucous cgugi.noma, and oat cell (small cell) carcinom; stomach cancers
such as but not limted to, adenocarcinoma, fungating (polypoid),

ul cerating, supdititeatalens@imeetekitatiy,cadict flepatlyosphera themyimarakingrantocitydphoma,

B L R N v
and hepat ohtcath@r®, degahinel dddermaaiarrcnsi ofigiasyithin the breast, not by the fact
that it is now in the lung. About 5 percent of the time, metastatic cancer is discovered but
the primary tumor cannot be identified. The treatment of these metastatic cancers is
dictated by their location rather than their origin. Metastatic cancers are named by the
25  tissue of the original tumor (if known). For example, a breast cancer that has spread to the
brain is called metastatic breast cancer to the brain.

Metastases spread in three ways: by local extension from the tumor to the
surrounding tissues, through the bloodstream to distant sites or through the lymphatic
system to neighboring or distant lymph nodes. Each kind of cancer may have a typical

30  route of spread.
Tissues which are particularly susceptible to metastatic cancer are the brain, liver,

bone and lung, although all tissues of the body may be affected. Any cancer may spread to

the brain, although the most common to do so are lung and breast cancer. The most
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adenocar ci nonma; chol angi ocarci nomas such as but not limted to pappillary,

nodul ar, and diffuse; lung cancers such as non-snmall cell |ung cancer,
squanous wel2biwmswsnoma (epi dernmoi d carci noma), adenocarcirruse®p/oberge- cel |
carcinoma and small-cell |ung cancer; testicular cancers such as but not

limted to germ nal tunor, sem noma, anaplastic, classic (typical),
spermat ocyti c, nonsem noma, enbryonal carcinoma, teratoma carcinong,
chor i ocar Cl AN n(c\égé k_tosl%gtagt%@g t})’theolrixpé Esagoﬁo C%Q)ﬁ%l; gas?féﬁgesﬁﬁaltwﬁcepofhé imted
to, adenocarcinons. 1 el onyosarcoma, and r b onyosarcoma; genital cancers
such as penhésecoamortincorsad sgredictetise smehara prdstite, otg anil rdastdab@r.squanous
cell carcinonmm; basaé1 ancers; sal i%)a%ﬁgl and fgancers such as but not

f e

limited to Meatidead AGPEYRM BPesP'ci?ita, and adenoi deystic

carci nona; phar YRX pfA RN SnbddiRerR 1 e inveBiior, k¥ shedfi¢ Propetupdmteastildis cancer,
and verrucous; skin cancers such as but not limted to, basal cell

car ci noffa, tagetaduting thelcpmbinetiphibgippien deseiibechienrein. Husssrerqnetodimenty andchg

mel anong, r i i aTelae: ihgi Nous
nmel anong,; EI gﬂé@ %%%(Ir:%o?}g%%%&%g Ogﬁ%rgﬁz)a{%%&tfgﬁh tgo r enfal (‘g(‘?g Al%g%{élgr :
adenocar ci rfovatioh)ipesmbiphtianwith dndwrosae chemgthé¢rasnst tgammatbancts Used wriceat

(renal pelvis and/or. uterer); WIpsltunor; bl.adder.cancers ch but not
s et o e Bing Tanss Proire st Pipyanaue: Lubf Doy befidid, B ndt
adenocar ci Npied t63Yribhd?P fRidO BBthe bBnc2 Bbadt] REpira€ai GRESbraihs topetRIuBHIVCQs gNeOMa,
ost eogeni ¢ sarconma, endotheliosarcoma, | yrrphansgi oendot hel | osar cong,

mesot helli orfigesByaEAR. AIPRArYHEATRIS & -SPAddeD of¥s, v ke h§ad) necks 8V ivdta,

cyst adenocgaaﬁ.h R, arfarrﬂa&k?ﬁﬁ%lﬁs HEALEE. NRTRe cAbSRinc! BRhEARLSHAOPcated
sebaceous gl and carcinonma, papillary carcinoma and papillary

adenocar ci rortescovifiedtivetheraniestfdbeinverdipalivlhyng pedtordiver metstysis anprg depends on
the conpl ex_1i natref]uacc;t io?ﬁle%]}e Qany tunor cell factors, including the type of
pri mary t urlBYnY én&egree of ‘'maturity (differentiation) of the primary
tunor cells, th&hkesabinatiornthetapies pf thedivgntiamae alan dsdfidvin treatggtcheaip celivar y

tunor has been present, as | |. as other inconpletely. understoad factors.
The t r elat mahiel “ﬁ%&é‘é@%ﬁgi é‘%%ﬁerﬁéﬁgﬂﬂsb%ﬁreMEb@tg%@’ if?lliﬂ“{)n%'urmr is

| ocated. \Wien brgast cA&GSHveRERATS of Be bREst! WHEE inchue, 8% arfoelimitkd fogmai s a
breast cancer and the treatnment is determ ned by the netastatic cancer

ori gin witHivpstvedupplecasginompp invegive lbufagearcinpme, quetal qareipgiadofWhd | ung. About
5 percent 3 td ?ggallé] : .i's discovered but the primry

t unor cann%%rcg@%}adgﬁ? e %%Iﬁ%dl?rre%g?&ngﬁﬁ of these netastatic cancers is

di ctated by theib) | opatlifonativeatisveders bthe skiej whidk inglude, Hbtrrsoblimded@ncers are
named b% t

%sal cell carcinoma, squamous cell carcinoma, malignant melanoma and Karposi’s
sarcoma;

c) proliferative disorders of the respiratory tract, which include, but are not
limited to, small cell and non-small cell lung carcinoma, bronchial adema,
pleuropulmonary blastoma and malignant mesothelioma;

25 d) proliferative disorders of the brain, which include, but are not limited to,
brain stem and hyptothalamic glioma, cerebellar and cerebral astrocytoma,
medullablastoma, ependymal tumors, oligodendroglial, meningiomas and neuroectodermal
and pineal tumors;

e) proliferative disorders of the male reproductive organs, which include, but

30  are not limited to, prostate cancer, testicular cancer and penile cancer;

f) proliferative disorders of the female reproductive organs, which include, but
are not limited to, uterine cancer (endometrial), cervical, ovarian, vaginal, vulval cancers,

uterine sarcoma and ovarian germ cell tumor;
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tissue of the original tumor (if known). For exanple, a breast cancer that
has spread to the brain is called netastatic breast cancer to the brain.
Met ast asewoproams4csn t hree ways: by | ocal extension fromrcrhes2eemen7i o the
surroundi ng tissues, through the bl oodstreamto distant sites or through
the |l ynphatic systemto neighboring or distant |ynph nodes. Each kind of
cancer may have a typical route of spread. Tissues which are particularly
susceptible to tas j : . j i ” e ng,
ol though arl  ti Sues PhfiaGRNGHa8E Br bE%hflebegl WiEhindBREsAMC T 4 (o
t he brai n, lahitddauginat, helonpsiorenainanphiageal pgadlbladde, stomgcha(aestlic)gpsireatncer .

The npbstcommon cancer.to netastasjze to the liver i.s colon or other

et oyt ot ARG i nfit AR A3 ESra Sl GatebiE ant S B AE ot e Pt hones ar e
prostate, |ung EH)d bﬁ)ﬁﬁﬁ‘éraﬁ@élﬁ&frder%fﬁéﬂiaér,e&hicﬁ indhgdel B GrePdd? LIERIEHR) for
many types of cancer. In a preferred enbodi nent of the invention, the

speci fi & prispepesjlulsr carpingme sdiokngiocaraingap.agixgd hepgtacbulpmiplangiorapinemer api es
described herelDiivd ?Enc?ﬁpﬁ%{i‘@ﬁ'\{]e?c RB-Axl inhibitor, preferably a
f&hﬂul a fjlﬁ ‘% ort %

conmpound of" tor as set abové in the Summary of the Invention,
in combi nati on W th prédifertiveodisorddrenbthh eyea péirthi iocladge htsyre satdinbiedus,ed t o

treat netastasis arising fro rim tunor in various tissues of the
body, i ncl dH‘iref'Pﬁ}ﬂaf)Wlsaﬂ%Iga’lrf’tr‘ﬁrabgaa%m?: a‘ﬁ%ﬁ%‘téylytofﬁ%%a’of t he bone, breast,
respi r?t ory trg:}) adbliu)ﬁdliferatﬁﬁplﬁgﬂﬁkﬁﬁ bm&_e ﬁé@lﬁdﬁaéled{,g\mk iiﬂﬁu(ﬂd, @gﬁare hidti nﬁry .
tract (e.g..,. bladder), eye, liver, skin, head, neck, thyroid, parathyroid,
and net st altmléedft&rlﬁ%’ngqﬁ‘éﬁ’%%ha?yﬁg%élaéﬂ%’éﬂinﬁ%{Qrol?}}?éywléé%cééﬁa ang lip g

treated by &Q%aﬁ&ﬂ%hﬁ@ﬁé&@leél@@a&l@é}! RistaQthtid MaraOM SR @hcks | ung and/or i ver
metastasis arising froma primary tumor of the breast. The conbination

t her api es of th&)i nvertliferatieerdisaafespoliymbhocyitia celtsewhichgndbedet butrarerdt| uar

proliferativ i i I t . Lim to,
Phe foll o i VEREETT st B SbaPLARRIPLE Bt Fhaeli ot et M ae” bue
are not | i roetl égnplomal Hodglinvadishasd, ahd yarphbme whtheicames neobdystear car ci noma,
ductal carcino | obul ar . carci no in situ and. netastatic breast cancer;
) “prol Srer ativd) di SiErESorEn e e AT bas e SIS GE § i 1 ed
to, basal gl IEABKIbRRHRLcuRELA IS EBMph6&yikilaXERia, BRLhBM o LBOBNOMa and

Kar posi's sarcoma; c) proliferative disorders of the respiratory tract,
whi ch i ncl derkemipyandhairsigstl leykgiided to, small cell and non-small cell |ung

carcinoma, br On(ﬁ}fbi al p?cﬁ'l?é@tive disorders of the thyroid, which include, but are not limited to,

thyroid cancer, thymoma, malignant thymoma, medullary thyroid carcinomas, papillary
20  thyroid carcinomas, multiple endocrine neoplasia type 2A (MEN2A), pheochromocytoma,
parathyroid adenomas, multiple endocrine neoplasia type 2B (MEN2B), familial medullary
thyroid carcinoma (FMTC) and carcinoids;
n) proliferative disorders of the urinary tract, which include, but are not limited
to, bladder cancer;
25 0) sarcomas, which include, but are not limited to, sarcoma of the soft tissue,
osteosarcoma, malignant fibrous histiocytoma, lymphosarcoma, and rhabdomyosarcoma;
p) proliferative disorders of the kidneys, which include, but are not limited to,
renal cell carcinoma, clear cell carcinoma of the kidney; and renal cell adenocarcinoma;
Q) precursor B-lymphoblastic leukemia/lymphoma (precursor B-cell acute
30  lymphoblastic leukemia), B-cell chronic lymphocytic leukemia/small lymphocytic
lymphoma, B-cell prolymphocytic leukemia, lymphoplasmacytic lymphoma, splenic
marginal zone B-cell lymphoma, hairy cell leukemia, plasma cell myeloma/plasmacytoma,

extranodal marginal zone B-cell lymphoma of MALT type, nodal marginal zone B-cell
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pl eur opul nonary bl astoma and mal i gnant nesot helioma; d) proliferative

di sorders of the brain, which include, but are not limted to, brain stem
and hypt ovbabswiss46gl i oma, cerebellar and cerebral astroegirasa)10/021275
medul | abl ast ona, ependynal tunors, oligodendroglial, neningiomas and

neur oect odermal and pineal tunors; e) proliferative disorders of the nmale
reproductive organs, which include, but are not limted to, prostate

cancer, ) I i ders of
Che't eral o WBHORE (CROGREL BHORE TR R ifphoma) RE. LIRTROIN IR
uterine c annechas(tlemldanrgeﬂar ~¢edll lyr,nphxﬁnag ipciadary efarandpmplvangg avall Burkitfsyal cancers,
uterine sarco g qﬂg Iﬂl ern1ce|| tunor;g) proliferative disorders of

t he dlgestHV urkiih P hICPkR 8 de, but are not limted to, anal, col on,

colorectal, esoq@ageqirecu@a} T @glstdlastis tyenphohal @ksinid ((f))e,cm@atﬂlifcélﬁﬁdlﬁe cancer,
pancreatlc cancer- Islet cell, rectal, small-intestine and salivary gl and

cancers;> h) y’ﬁ‘ﬁ’b‘l’hl$sé‘|€éft‘lik9@laélvl erlbrplymphoeyiis leykgmia, Togsileranuie Ixrerhocyin ~ar e
not |im teqeal&mlkﬁ%ggxh%@ NKRLRI 1GRESIDN 0By T.@apiyﬁ{rbabﬁ%u%m 1 Rxgd

hepat ocel lular ¢ I ocarci noma, pfimar cancer and netasfatic
liver cancemdmhqthKVDtéibmnﬂQHQJm@ﬂdﬂwsmuﬁopmbyﬁﬂsi‘%Wﬂamphmnmude but are

not | ted, by OGE A0GHL A PLARRIR LC LACHL ASLOMR ARk Fhabdofy osar cona:

i) prollfer ers Nec I'nc ude but are

not I|n1tedéﬁ?hmhan%ﬁgaaPngbmpgshﬁﬁwnga@hw maﬁmghab%@gﬁﬂﬂmn@kmﬁhﬁhmngeal
cancers an | an ora cancer ck canc net ast atl C
par anasH) squulng%meéﬁane%f two@qrwé?rgff&s@nﬁpa@r%maf efWishHBETZe el | s,

whi ch i ncl ugg;oiitund¥1SsiRat cdlll 1PhpRsng, (anaﬁ{a?sﬁl: %‘ée Jellqao nbh@fsl TAuAEdN, hagmphonas,

non- Hodgki ns | ynphoma, cutaneous T cell |ynphoma dgki ns di sease, and
| ynphora ofPrinkasy gestanpigtynser vous systen1 1) | eukem as, which include, but

t limted to, |
oo not | mted 0BG IHSHALLARISAILA ARKES L MRIRBLRSM Bk 2,
Ieukerri a, njlodgkol’s ]fymphbmuégrdd@draahdﬂs; lphphdegtetrivhrabassicaldndgkin’ snghmpblena,but  ar e
t linted t.th .edul |
Chyr of o cari bR Bofar s NmgPHT e EP o PI L e B nQUEPRT
neopl asi a type 24 (%n@h@@&bﬁqm@mmemﬁd&rwbm@@ﬁnenas nul tiple

endocrine negplasia type 2B (MEN2B), fam.lial nedullary. thyroid carcinona
)
(FMIC) and (ggﬁgp(ﬁg,}ﬁd% 1)), multiple myeloma, chronic neutrophilic leukemia, chronic

cosinophilic leukemia/hypereosinophilic syndrome, chronic idiopathic myelofibrosis,
polycythemia vera, essential thrombocythemia, chronic myelomonocytic leukemia, atypical
20  chronic myelogenous leukemia, juvenile myelomonocytic leukemia, refractory anemia with
ringed sideroblasts and without ringed sideroblasts, refractory cytopenia (myelodysplastic
syndrome) with multilineage dysplasia, refractory anemia (myelodysplastic syndrome)
with excess blasts, 5g-syndrome, and myelodysplastic syndrome with t(9;12)(q22;p12);
(v) AML with t(8;21)(q22;q22), AML1(CBF-alpha)/ETO, acute promyelocytic
25  leukemia (AML with t(15;17)(q22;q11-12) and variants, PML/RAR-alpha), AML with
abnormal bone marrow eosinophils (inv(16)(p13922) or t(16;16)(p13;ql1),
CBFb/MYH11X), and AML with 11g23 (MLL) abnormalities, AML minimally
differentiated, AML without maturation, AML with maturation, acute myelomonocytic
leukemia, acute monocytic leukemia, acute erythroid leukemia, acute megakaryocytic
30  leukemia, acute basophilic leukemia, and acute panmyelosis with myelofibrosis.
It is to be understood that the descriptions of proliferative disorders is not limited to
the conditions described above, but encompasses other disorders characterized by

uncontrolled growth and malignancy. It is further understood that proliferative disorders
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n) proliferative disorders of the urinary tract, which include, but are not
limted to, bladder cancer; 0) sarconas, which include, but are not limted
t o, sar cowe20fo/isbsssoft tissue, osteosarcomm, malignant pCirhisous/021275

hi sti ocytoma, |ynphosarcoma, and rhabdomyosarcoma; p) proliferative

di sorders of the kidneys, which include, but are not limted to, renal cell
carci noma, clear cell carcinoma of the kidney; and renal cell

adenocar ci nmmade OJrioE aRtiHAE fdBmls YATHR QBinas iuendr aM@mb@/twdmemed Rdriaur sor
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cell | eukem a, plasma ce el ona/ pl asmac to trano zone
B-cel | | ynrﬂf&ﬁﬁvwﬁegm'ﬁsftablpﬁéled nBﬁfaItlvnmSglanéurﬂmodl@cﬂﬂeaddjeldwmmhuim

follicular oma, .diffuse honma,
nedi ast |5ﬁal ? Iagrggremn?s'mnlo tﬁ%oﬁtaaStthcﬁquﬁ/d%q%ﬁ%S IBIIIhe| %ﬁ%?}gp@h&%@kl tt's
| ynphona/ erldytdstaﬁebi C}Itﬁuﬂﬂeﬂffect(oh)me@a’swlu r(:ﬁl?lfer J?I gbﬂlim’fhobl alst i E el

I homa/ | eukemi sor T-cell acu oblastic | eukem a -ce
p)rlglp ynphocyte | éﬁ‘»?(%ﬁ?‘%ro ra&’é(F Fffﬁ‘fté’%%‘in g gppy ef the invenion mayy f essi ve

NK-cel | | esesbed byddiitistdriceink a&%ﬁﬂ&@@éﬁt@%’kﬁ%&n@rﬂ_ﬁo\ﬁ théra }e‘?&tar anggal
NK/ T-cel | |ynmphoma, nasal type, enteropathy-type T-cell [ynphoma,

hepat ospl erfpmogeghined &n ths cyntex! af ap yrpkomasay m@@at@@uﬁalpaﬁwmmgrcdlcrs li ke

T-cel | ﬂggg rge-cell
Iy(r:rghoma IT’H?%H% Sl&éﬁ%h%‘r/% ry %Eﬁllgﬁgﬁéﬁstlﬁwﬂrggﬁ@ﬁ ee?c@y?% CdllﬁingEl ngrrphoma
not ot her wi smuotsatiactiertd kit @hlg]r@lnﬁa*rmambAH&mm:ve]'y,d&ldntlbxy)hﬁdmfm,eﬁaﬁ?ﬁlhast ic
I -cell | T/ I d emc t nodul ar

| yrphocyt c-SHEHBIPRAREPR YR <gtivg h Shec ety Qb deactBigki n s

| ynphoma ( dngegientd obhd céhbinkisiiReGY} & 4l dhinAlliR&S hisbvedorl b Model BARIIONR,

m xed cel | ul %rt! Hodgki n' s | ynphoma, and | ynphocyte depl eti on Hodgkin's
| ynphoma; (R F‘rVéP%genous | eukemi a (e.g. , Philadel phia chronobsone positive

(1 (9; 22)5(q9q34; qlpxhinbles BPtubioR k&) &I dRAT £ &lﬁﬂfﬁ'n&n Hﬁ’rbgé ARNEASId REK&THA.

chroni ¢ eosi nophilic Ieukem a/hypereosino rome, chronic
i di opat hi c thg/l vwid tedesi 190111(]151913\}@]@ h@mnatede@ deukesszewﬂll lies (ebg: ONGREVIHMM a,

chront e MY SYORRATEILLSa| YA i S, PSENLG VL ORERRUS P2
si der obl astcan@ndeliMinedsdaip., ABAYATCL], GKF\@QIHISIP&SQ HOPoacNOI-Y20y,NPEHR 8, NCI-
(myel odySPlASHME NCI-H460, NCI-HS22 and LXFL 529); small cell lung cancer cell lines
20  (e.g,DMS 114 and SHP-77); colon cancer cell lines (e.g., COLO 205, HCC-2998, HCT-
116, HCT-15, HT29, KM12, SW-620, DLD-1 and KM20L2); central nervous system
(CNS) cancer cell lines (e.g., SF-268, SF-295, SF-539, SNB-19, SNB-75, U251, SNB-78
and XF 498); melanoma cell lines (e.g, LOX I MVI, MALME-3M, M14, SK-MEL-2, SK-
MEL-28, SK-MEL-5, UACC-257, UACC-62, RPMI-7951 and M19-MEL); ovarian cancer
25 cell lines (e.g,, IGROV1, OVCAR-3, OVCAR-4, OVCAR-5, OVCAR-8 and SK-OV-3);
renal cancer cell lines (e.g., 786-0, A498, ACHN, CAKI-1, RXF 393, SN12C, TK-10, UO-
31, RXF-631 and SN12K1); prostate cancer cell lines (e.g., PC-3 and DU-145); breast
cancer cell lines (e.g, MCF7, NCI/ADR-RES, MDA-MB-231/ATCC, HS 578T, MDA-
MB-435, BT-549, T-47D and MDA-MB-468); and thyroid cancer cell lines (e.g., SK-N-
30 SH).
The combination therapies of the invention can be tested for the treatment of
leukemias and lymphomas by testing the combination therapy in the xenograft in SCID

mouse model using human Axl-expresing cancer cell lines including, but not limited to,
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syndronme) with nmultilineage dysplasia, refractory anem a (nyel odyspl astic
syndrone) with excess blasts, 5g-syndrone, and nyel odyspl asti ¢ syndrone
with t(9;WwlRipaB34ws2); (u) AML with t(8;21)(g22;922), AwCI(USBHIabpha)/ ETO,
acute pronyel ocytic | eukemia (AML with t(15;17)(q922; ql1-12) and variants,
PM./ RAR- al pha), AML wi th abnor mal bone mar r ow eosi nophils (inv(16)(pl3922)
or t(16;16)(pl3;ql 1), CBFb/MWH and AML with 11923 (ML)

abnormal iti iyyal f t t t
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by uncontrolled growth and nmalignancy. It is further understood that
proliferative disrcambiiatien heepieaef hadnveptiensmay betesied fay efffcaghim m?Yeﬁ*anga
tumor and Ct?él? { er% d&?ﬁ&&ét f&% F&Eﬁh%om%ﬁ%moﬁﬁg bPi &E&Sﬁ@&h@é Qknthe
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decreases i ]ttstéﬁmlé@yt 6r Rriafi6hsltheresrl i feration, or cytostatic or cytotoxic
effect on netastatic cancer cell grow h. The antiproliferative effect of a

P I R RV VMR Ry g 0 e SR

LA I \lCl |

line. In thﬁm@@mm&’n@mmmﬁmgcq:smy,mv@momtratl on of an active
i ngredi ent may be sinply achieved by contacting the cells in culture with

the active ingr @faﬁﬂ&cehﬁbamﬁloﬁi 5@&3&1‘ ﬁﬂﬁbitt&s bbbl che@biheRpOlticfageas i on.
Alternatively, the antiproliferative effect of a conbination therapy of the
i nvention rsyd bethas@eb,@@t@pnbyermm ol te Evpniipnapekneem yean hgprepirehecsouting he
conmbi natio | cel |
proliferat ﬁ8n e%@g%n{) n%{;iﬁﬁrr%h ld tlillF?ﬂl ﬁﬁlgegxg %‘l \l}lgg%? ﬁﬁ‘gﬁmﬁ ait?%rmrs and
avai | abls®e ft?oﬁnulseng phahha:eumrsa\]/commsttmds efthe Axl indiébitolsutl fammlzn@) ab patiférdd t o,

Sm Pasa ordopsBaRaB il T rbm 4 AR O B Bt pggatior -

A549/ ATCC, 10808088365 2whickIR idorpMeded H2RM, hePdisk mHBZntiNGS, |al§2v%Mas MNelho 460,
NCl - H522 and LXFL 529); small rF | ung cancer cell lines (e.g.,DVM5 114 and

SHP- 77) ; coldpHnisE#H©Er cel |l |ines {e.g., COLO 205, HCC 2998, HCT-
In general, the amount of an Axl inhibitor, preferably a compound of formula (I), as

20  set forth in the Summary of the Invention, or the amount of one or more chemotherapeutic
agents which will be effective in the treatment, prevention or management of metastatic
cancer in the combination therapies of the invention can be determined by standard
research techniques. For example, the dosage amount of each active ingredient in a
combination therapy of the invention which will be effective in the treatment, prevention or

25  management of metastatic cancer can be determined by administering the combination
therapy to an animal model such as the ones described herein or by one known to one
skilled in the art. In addition, in vivo assays may optionally be employed to help identify
optimal dosage ranges of each active ingredient in a combination therapy of the invention.

Selection of the preferred prophylactically or therapeutically effective dose of an

30  active ingredient used in the combination therapies of the invention can be determined

(e.g., by clinical trials) by a skilled artisan based upon the consideration of several factors,

including the activity of the specific compound employed; the metabolic stability and
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116, HCT-15, HT29, KML2, SW 620, DLD-1 and KM2OL2); central nervous system
(CNS) cancer cell lines {e.g., SF-268, SF-295, SF-539, SNB- 19, SNB-75,
U251, SNBNVO2oewd34EF 498); nel anoma cell lines {e.g., LOXC/usi10/0b2z8/E- 3M
ML4, SK- MEL-2, SKMEL- 28, SK-MEL-5, UACC- 257, UACC-62, RPM -7951 and

MLO- MEL) ; ovarian cancer cell lines {e.g., I1GROVI , OVCAR-3, OVCAR-4,
OVCAR-5, OVCAR-8 and SK-OV-3); renal cancer cell lines {e.g., 786-0, A498,

ACHN, CAKI N tate
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VDA- MB-468) ; and th i.d can cell lines {e.g., SK-NSH). The conbi nation
t her api es ?}FFe ?‘fé f&’@ %???‘Uﬁéa?c&t ed for the treatment of |eukenias and

| ynphomas by tesﬂHeEecﬁsJéQlomméﬁth@Axt BILABYor the Sdteorhesto Blicdddthdripebid D mouse
nodel usi ng human | - expresing cancer cell |ines | ncl udi &g but not
on
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treatl ng Ieu emas Int e xenogra nu nmouse nodel using
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t herapi es e inventi tested for efficac reven
treattng or TR et BEedRipe P 68 BoverSniuirh dbay A BBV E e

met ast ati ¢ mangekodebusdsyasms.ne Mouse 4Tl Breast Tunor Model (see Pul aski ,
B.A et al., Current Protocols in | nol o 2000 20..2. 1-20, 2. 16), the
di scl oslr e of MOEHXW?%B‘FWHE%B%%Y%%% f’i?lfP fihAxkigh éﬁ?rrf%t%/

vari ati ons hehes! EITL Ghln NBEOIT IS POSACES A0, MrN";@TRAﬂ ON
OF THE COMBI NATI O\I THERAPI OF THE | NVENTI ON Phar maceuti cal conpositions

of Axl i nhll‘mm@n@lahvﬁl@mh@mo @(Weme/[kﬁére,de@% ng) wabavtsl O0seatks 6 et, Hd dXrbi nat i on
therapies aq o, i

met hods kn v{ne'lfte{&oyg%&%{(hﬁ%ug ?fegt ]ts (ff)?:Q 76% ?I%fﬁ%lﬁ @It%o@g%é e%ar i ng
and for nmul gt e.ng 7 pigroralset 50 ﬁ@l’kgﬁ(@éfpﬁﬁ Ig'm)pmsreqfrefeﬂably%heliapﬂmmbaltyoaf&cm‘fe
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|ncorporate1d75gmj_ull herein in its entirety, as well as rret hods of
adm nistration. 1n general, the amount of an Axl inhibitor, preferably a
conpound of f or RASASSs putenef abminsEREgR and reqeENSIARRESRER P! the shamafsianesiic or

the anmount a%tantg 0&dah tHROLELEREER %ﬂ%?a'i)?eg ©¥1HeGnvention are known in the art and often

described in such literature as the Physician's Desk Reference (current edition). In

20  addition, typical doses of certain known chemotherapeutic agents are provided in U.S.
Patent 7,351,729, the relevant section of which is incorporated in full by reference herein.
Preferably, the invention provides for any method of administering lower doses of
the one or more chemotherapeutic agents used in the combination therapies of the
invention than previously known to be effective for the prevention, treatment and
25  management of metastatic cancer. Even more preferably, lower doses of the one or more
chemotherapeutic agents are administered in the combination therapies of the invention
with lower doses of the Axl inhibitor.
In the combination therapies of the invention, an Axl inhibitor is administered
simultaneously with, prior to, or after administration of one or more other
30  chemotherapeutic agents, as described herein, by the same route of administration or by
different routes. Such combination therapy includes administration of a single
pharmaceutical dosage formulation which contains an Axl inhibitor and one or more

additional chemotherapeutic agents, as well as administration of the Ax] inhibitor and each
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agents which will be effective in the treatnent, prevention or managenent

of nmetastatic cancer in the conbination therapies of the invention can be

det er m nesohyiosassdar d research techni ques. For exanpl epcrhmsadosanes anount
of each active ingredient in a conbination therapy of the invention which

will be effective in the treatnent, prevention or nmanagenent of netastatic
cancer can be determ ned by adm ni stering the conbination therapy to an
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patient’s ClhgiiRiRGERSefkt L&l HEnIBS MR BiceEX ﬁ@ntggxg Al But @Y is not

dose-respose curves derived fromin vitro or ani nma C test systens. For
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Fovents on. e Rt Babldic S LR} e 3pRY sl P MaknGhat o0
to about 1Qﬁhuhsgbﬂ<zg1d(the @her cﬁelﬁotgaf)apemagartatbyadmlmbiefeap@utpatmt Inya @ffiect i ve
d f 70 k | bou t bout
50 ol Kb (2 il s gsergt sy B} B ABH I on ERaLioer bl VI BFCBH f ve dose
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(i.e., 1.75 J'%m) Dosages, routes of admi nistration and reconmended usage of
t he chenot hHiheipisat Fer agawmies cashagtiyningiedicainfitbhiepmbinption dhesgiesofdfe t he

the. Physi ¢\ e puay “RapaRiate Btk REGRFghyTR R Bocy ot ERBLHE 2, °°
doses of cerdimsm tkn@\mwcmmmtadapmatbxed atithe sérse time, theyoshodkicbei admiihiSered
20  sufficiently close in time so as to provide the desired therapeutic or prophylactic effect.
Each active ingredient can be administered separately, in any appropriate form and by any
suitable route. In various embodiments, the active ingredients are administered less than 1
hour apart, at about 1 hour apart, at about 1 hour to about 2 hours apart, at about 2 hours to
about 3 hours apart, at about 3 hours to about 4 hours apart, at about 4 hours to about 5
25  hours apart, at about 5 hours to about 6 hours apart, at about 6 hours to about 7 hours apart,
at about 7 hours to about 8 hours apart, at about 8 hours to about 9 hours apart, at about 9
hours to about 10 hours apart, at about 10 hours to about 11 hours apart, at about 11 hours
to about 12 hours apart, no more than 24 hours apart or no more than 48 hours apart. In
preferred embodiments, two or more active ingredients are administered within the same
30  patient visit.
In other embodiments, the active ingredients are administered at about 2 to 4 days

apart, at about 4 to 6 days apart, at about 1 week part, at about 1 to 2 weeks apart, or more

than 2 weeks apart. In preferred embodiments, the active ingredients are administered in a
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Patent 7,351,729, the relevant section of which is incorporated in full by
reference herein. Preferably, the invention provides for any nethod of
adm ni st ewongiossess doses of the one or nore chenot her apeutisecoiagents used
in the conbination therapies of the invention than previously known to be
effective for the prevention, treatment and managenent of netastatic
cancer. Even nore preferably, |ower doses of the one or nore
chenot her apgut i.¢_agen e_.adm ni st i i nati i es of
the i nvent | G fieR ARt PSR Ml S8t kB R R bR o1

t her api es odctivieOhasigindd iamhe anwédudll bt able o da¢rmiise adhrh tinst femedbysdatidngous| y
with, prior_to, fter. adm nistration of one or nore other

chenot herap@ﬁgfﬂéng‘gﬁlﬂesa}dnéglsﬁﬁ%i@flﬁel&gli‘?gﬁe@isn, by the sane route of

adm ni stration of B¥aifleb6digRhis! B E@Fe indéle oSO alvbRbntdAeERBYallynCl udes
adm nistration of a single pharmaceutical dosage formul ati on which contains

an Axl isnhidsinivistezgddo apationt. Gpelmgderarny isvelvescherbrinstaaafiadirgigeivys, as

wel | as adm pi.si i horl P BLE ST ofahg: nera i gent
inits own %gﬁglregﬁéﬁcg%gg&%éﬁ?@@g & %gg gg%%%r m g‘illfbg\% E%gglrrl exafr?rlg#glet%&toﬁe Ax|
i nhi bi t or athdsdched eddiarthiodector ingpedient ieragiehied afgmt aod sgening tiuasedoential

adm ni stered, to the patient _together in ingle oral dosa conposi tion
Such s & caBTEsTBI: SesiREhoBR tanold AP Een L e e h SR par at e
oral dosageoffin¢ {Retapich R6id oh&tuee Ge BRI atectd osaga ey thtthpits, AR ofingprokesd, t he
Axl inhibitor and the one or nore chenotherapeutic agents can be

adni ni stler e eBicaereofihg ireatienit essentially the same time, i.e.,
concurrently, or 0| i b i I8l Al l
uchcombi mat i one S B e i i 1A on

t her api es cthan #lwui hweelts, gout prcecaety diva wenlso dbave pres eyfryt INalagoorybont dnea

therapies of the inyention, the Axl .inhibitor.is 1niste . i ent,
preferably eaveWuVrv'r%erl{; ¢6 r?c‘f@re r %rh?qnﬁlp%e tﬂﬁ: SRS rogglgaeetlﬁﬁf?%grcg%netnﬁgi@fuggé nts

useful for é&hkeatbduedd Mdmitesafvcyancles aboliehdue kemrry coele wboeits| yihuies evidy cydlen t ed
to the adm’e]gi ?ltr tion of the active li(n r edi elnts évi?.e., t he iAxI i nhi bitor
and t helonetaP CHelF AL HEMRSISR 8T ISHE & Yok gt &least 2 Bedsqfyest-rb e eV kil put
rather it igsiMBRMunitRabs &aes NhidiNGEOItRIm ahsht | Reafuh €F ch@mbRayapayt i

agent are administered to a patient in a sequence and within a tine
i nterval suEemehet 2tthabonk 10 cymesprrdonoredypiesdly fromyabque? tovihont 3 Reclest her

i ni ot or od- ot HaPsy Mper EABAMELE AL RIRERTER, QFRE b LR aAh birapRg Y e ©
conbi nat i oninvéntioapreesinpfisteted in megordnoin dnwyg teginaaisg aithst wr @adtiatous ifusame ti e
0 U0 ot Ao LSE RIS s O vl "
can involve dosing at constant intervals without rest periods. Typically the
chemotherapeutic agents, in particular cytotoxic agents, are used at lower doses. Such
dosing regimens encompass the chronic daily administration of relatively low doses for
extended periods of time. In one embodiment, the use of lower doses of the
25  chemotherapeutic agent can minimize toxic side effects and eliminate rest periods. In
certain embodiments, the active ingredients are administered by chronic low-dose or
continuous infusion ranging from about 24 hours to about 2 days, to about 1 week, to about
2 weeks, to about 3 weeks to about 1 month to about 2 months, to about 3 months, to about
4 months, to about 5 months, to about 6 months. The scheduling of such dose regimens
30 can be optimalized by the skilled oncologist.
In other embodiments, the active ingredients are administered concurrently to a

patient such that doses of the chemotherapeutic agent are administered separately yet

within a time interval such that the Axl inhibitor can work together with the
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sufficiently close in tinme so as to provide the desired therapeutic or
prophyl actic effect. Each active ingredient can be adm ni stered separately,
i n any appoapromsssform and by any suitable route. |n vacirassoembrds mrent s,
the active ingredients are adm nistered |less than 1 hour apart, at about 1
hour apart, at about 1 hour to about 2 hours apart, at about 2 hours to
about 3 hours apart, at about 3 hours to about 4 hours apart, at about 4

hours to abqut hour.s apar at about houyrs to. about 6 .hours .apart, at
hbout 6 nosietnomhelDtit: 4R ror Blanfhie e cheliBiichib Gic3ao gy diciBniBRRAT
apart, at a@RUImSHdMES andthaPUinhdhildOa$ bapdhinistattd &kepday? Thetheswbisabout

10 hours apart, .at apout 10 hours to about 11 hours apart, at about 11
hours to ab@&eosine Keimens H5ihg activg ingxdeents i careh O CenapRpty syendbthgastevet han
48 hour s apfdedichfl Rl h AR GEPARIRRL Ay biWRiifh RPLS3AliLHSigNOr edi ent s
are admnistered within the sane patient visit. In other enbodi nents, the
active ingredi erhg pgferretiembridshentettie Al mbibitor 2 atlmindstetag sveapdast to the  about 4
to 6 days apaphe . dindRRul ph Gk BREL Al BRON L il furds YREKS par L, or rore
than 2 weekS apart. TN pfgpérreal OOdl NETT S, f‘%e actTve gredients are
admnistered in atinme frane where both active ingredients are still

prophyl act | RREPARAREDN (08 BIPE (IOMBOIWIECOF VO RMIOEASK) | | ed in the art woul d
be able to determine such a tinme frane by determining the half life of the
adm ni st er ed actGomgpdunds @dbmmils (1) Ltiliedii therombladormbatapies bhide aoiehti@n can

ingredients of the. invention_ are cyclically admnistered to a patjent.

Oyl i ng t heraBe RS BB Sp S EBNn 51 Ta B TR Rea g Bi¥ent

such asj¢ hehéletiodiddctigdd in POT RubBSHd Pdtef AbpiBRIiof Kb WOBBSPIET RBichis

adm ni stration of the second and/or third active ingredient for a period of

time and r epedPPTAgd hpiel kyagleaence #1 itatirgiy-stpestiicopramples pf thg compewdy ot an

reduce the %ﬁﬁﬁh@gg&ﬁe Bﬁn&ﬁﬁhﬁﬁ)ﬂﬁﬁ%t%ﬁ one or nore of the therapies, avoid
e one of the

or reduce the si ects o t her api es, and/or inproves the
ef fi cacy of the Alteativelyt cerfam oerpoands of iffyrodilm@h s set fdrth abov¢ ingh¢ Rgmediyent s

fuo wooks, cloncr il deydl nidiemelehBirc b RatEo e pr DRl vERERPFE can

conpri sg t Reaadsd Sdksineaillutat®methiddantrhile congbedisentorkyila (DfHasingthover about
90 m nutes every c cl?, ahout 1 hour every cycle, about 45 m nutes every
cycl e. EacHotQwing X @i se at least 1 week of rest, at least 2 weeks of
rest, at least 3 weeks of rest. The nunber of cycles admnistered is from
about 1 to about 12 cycles, nore typically fy aboyt 2 to about 10 cycl es,
and nore typically fromabout 2 to about 8 c & In yet ot her

enbodi nents, the active ingredients of the cgrfif nati on therapies of the

wherein:
A is =C(H)- or =N-;
20 each R is independently selected from the group consisting of -N(R'?%), and
NRC(OR'2,
or R*?is an N-heterocyclyl optionally substituted by one or more substituents selected from
the group consisting of halo and -R*'-C(O)OR%,
each R'* is independently selected from the group consisting of hydrogen, alkyl, alkenyl,
25 optionally substituted aralkyl, optionally substituted cycloalkyl, optionally
substituted cycloalkylalkyl, optionally substituted heteroaryl and optionally
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invention are adm nistered in nmetronom ¢ dosing reginens, either by
continuous infusion or frequent adm nistration w thout extended rest

peri ods. Bochiwms4eononi ¢ adm ni stration can invol ve dosiPog/ustoloonrrant
intervals without rest periods. Typically the chenotherapeutic agents, in
particul ar cytotoxic agents, are used at |ower doses. Such dosing reginens
enconpass the chronic daily adm nistration of relatively | ow doses for

ext ended peri odssubitithtedretedoirylilieylenbodi nent, the use of |ower doses of the
chenot her aﬁﬁgti Cc .agent can mnimze toxic side effects and elimnate rest

periods. |ncét Wﬁ?ﬂ?n@%diﬂﬁ@ﬁ‘i gr?mtthee?r&é? Fensisting pElideeres. alkd. alkrrivhi st ered by
chroni c | ow dose&RibnARNbHHAHS aralkiyl %b@&haﬁ?@Qﬁsggltéd{c%mggfggy%ggo\j‘f\gggur S to

about 2 days, to about 1 week, to about 2" wee s to about
1 month to aboutsubstitgied pisloalkyladkduept@nathrruhstituted hetbwaty! dndrpitonslly t o about 5
nont hs, 10 about n Th hedul i ng of such dose regi nens can be

opt i mal ijtzed by tsﬁgﬂs F#F%t%ro%rl){ga(l)l?yg,ga}ngt' I n other enbodi nents, the active

i ngr edi ent sRAisindetrndingly aelecded fiomulie @otp yorsizting PB4 dicdtt bsidcd? ah bptiodases of

t he chenot herapeufic agent are admi ni stered separately yet within a tine
interval such tFHPSHHE %@ngtﬁﬁprﬂfl%aaﬁﬂ%n%}wmt ogether with

t hechenot hefsapesldisd A&estomdr @k niX@rdth&eof b SIEHRINBE ARSI EbRAGNA MRY be
adm ni stered one tine per week and the Axl inhibitor may bg adm ni st ered

every day. |In otth@eofwords, the dosing regimens for the active ingredients

are carfg ed out [ERRGHILEON ¥ SRR ofdind SRS IntSr AAPEL SN & RS ROt
adni ni stered sinmultaneously or wthin the sanme patient Visit. ' In a
preferred ewbpdimismf fortiuba (dedl) bly miwithizids simlias tcatlerhirilote dedribodeteyeitlaybst 0 t he

patient and_the, gne or nore chenot herapeutic agent i s adm nistered.once a
week. PREPAE&@?%%“W“WCMNB it Bmvuﬁws%ﬁy upderyeehthat e of grdiRata (1)
utilized i nkilhie teombivoatibeablehemapd B BhilkhBarnBy @tesQbeg BB R HERde Usi ng
organi ¢ synthesi s %E_hniques known to those skilled in the art, as well as

by the met HOBOWMSOf fmylg (plpend bgspmasieys phicamitlaAby.ias s¢tiferh apve in the
2008/ 08336 3 hi ; i i i 'i ty.
8336 HmMiGhté §ec{h 5}9%psq,%a%@glyhﬁﬁﬂa&dh%gkﬁﬁ%ﬁ%gﬂ%r%%éggggt rety

Speci fic exanpl es of the conpounds  of fornu Inthis
publ i cat i orfomppRetsadimeslifyingdbe parimetersmd thernsthedis dsoremddda (1), as set forth

sbove, ! e SR, Shy 16y NS oA e B LGP o o
make conpoulestsiptibn,feomibrinatior(sl of stiavituegtstah@of edrlablek BHthE depitted fdrinalak aravher ei n:
permissible only if such contributions result in stable compounds.

20 It will also be appreciated by those skilled in the art that in the processes described
below the functional groups of intermediate compounds may need to be protected by
suitable protecting groups. Such functional groups include hydroxy, amino, mercapto and
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl or
diarylalkylsilyl (for example, ¢-butyldimethylsilyl, s-butyldiphenylsilyl or trimethylsilyl),

25 tetrahydropyranyl, benzyl, and the like. Suitable protecting groups for amino, amidino and
guanidino include benzyl, -butoxycarbonyl, benzyloxycarbonyl, and the like. Suitable
protecting groups for mercapto include -C(O)-R" (where R" is alkyl, aryl or arylalkyl),
p-methoxybenzyl, trityl and the like. Suitable protecting groups for carboxylic acids
include alkyl, aryl or arylalkyl esters.

30 Protecting groups may be added or removed in accordance with standard
techniques, which are known to one of ordinary skill in the art and as described herein.

The use of protecting groups is described in detail in Greene, T.W. and P.G.M.
Wuts, Greene's Protective Groups in Organic Synthesis (1999), 3rd Ed., Wiley. As one of
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Ais =C(H)- or =N-; each R2a is independently selected fromthe group
consisting of -N(Rl 2a)2 and -N(R12a) C(O) R12a, or R2a is an N heterocyclyl
opt i onal Iwo=otwissie8t ed by one or nore substituents sel eecedrstoiomeizng gr oup
consisting of halo and -R2'-C(O OR20, each Rl2a is independently sel ected
fromthe group consisting of hydrogen, alkyl, al kenyl, optionally
substituted aral kyl, optionally substituted cycl oal kyl, optionally

subst i t ut ecsk@yl thahk WoaldkypreciaR! ihe E@dtécyigg %hﬁlﬁoinﬁdyt@sd) weel RIaaEtksidieh as,
optional |l ysubstituted heteroaryl al kyl ;. i s independently selected from
the group CBHhEPEiMiRG tara Wpng BgdnRink rrspp or 'cawblﬁgﬂtr,ltygﬁlalpwﬁaqeﬁly- substit ut ed
aral kyl, option | OWG I . L i

cycl oal kyl al kyl ?J[ lé’%lt ?%Z}I{}/ﬂ%ﬁgﬁstl th‘?%gkﬁ%? éf@%%@?ﬂ&h%glﬁ%?ﬁhf%ﬁt@d

subst i t ut edlehistteres af sdnatoapdls ofahid ir@ntion may ndepeseskepiainyacebigaet adivity am t he
group cansi st of direct band or an.optionally substituted straight or
b anched al Bob diby Yol haE s larin 3L bEBRLGRAETAL I BF b 2ot , o
a phar maceubirt abthyoumds epthailventsal whith e @hirmakdlopisalingeive tueH déhativene of
ordinary skill in_the art would be able to nmake the conpounds of fornula
(lal) by nEtRobeetraps dyscrbrdiagePivdiugdds descri bed herein or by met hods

known to one of Iﬁlgﬁie?eﬁréfarﬁK% tdmpdhehl $rad bk oblainel $roftl fRArA0dRMSE 84 hat one
of ordinary skill in the art would be able to nake in a similar manner as

descri bed bldgoh. daneaster Syipbasird ncoMdybrided. Yatibabgieriide, 166 a0 Fpowrtemof
f I | B i j . [ t
ormit g 0( tU E),A,l ﬁ é)f r?}a{lgcl]ieegirz%g ?%\?v%\é@ to @oﬁr@gs lﬁf&%% ﬂl%@é aq gd%%'tl?enafrlt ﬁge, for

specifically i using the appropriate star g’conponent s
and nodi f yiexgmpheApenanktOmasicdfhetlixrys Redchesd, 3eakaniaeeg] el Stricturs, 5h sdition

under st ood t Ln the | Lowi ng Reaction Schenes and th out this
descriptio n(w}ﬁeéf n%?%ﬁ{%b%@@f”&fﬁ%@?ﬁ?&g?ﬁcgbi{iﬁ‘a/%lﬁ IYSRY,)| PREIEFF ct ed
formul ae arecR@dTh DAL, OMBOYI] EDSVID A &tsHeld; Bth tBIRS tHy RSk (TIMES )%k &Rtkal

conmpounds. It will also be Weql ated by those skilled in the art that in
the procesdeSreaespyRhEemise P renstimant ofeaecrlr suhwlsnts wire pristasad &om
co rrpo_u nlqs r@a}ﬁrﬁk‘?@g_ SBQGCSeaI)quQ&C?&/Itﬁ(qlt %h%i"b&rﬁ@aﬁorp rﬁgﬁlccg)llﬂlgn %{r&lﬂﬁtﬁ ¥ h
functional groups include hydroxy, am no, nercapto and carboxyli % cid.
Sui t abl e praseotdustpdgrsivgsdich gel (Al Ykyesmohdme positing ybsid ofinitpogen. _
2T L il S EnsRATRA Svere R4 P LMDV RIS Slcerd P Bty BnPRERY! o1 1!

determinations. Deionized water was used to dilute the reactions and wash the products.

Brine used was prepared by dissolving sodium chloride into deionized water to saturation

20  point.
Compounds of formula (Ial), as described above, are generally prepared as
illustrated below in Reaction Scheme 1 where A and R are as described above for the

compounds of formula (Ial) and Ph is a phenyl group:
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t et rahydropyranyl, benzyl, and the |ike. Suitable protecting groups for

am no, am di no and guani di no i ncl ude benzyl, /-butoxycarbonyl,

benzyl oxywarbommgB46sand the |ike. Suitable protecting greopastaw/orrrsapt o
include -C(O-R' (where R' is alkyl, aryl or arylalkyl), /> nethoxybenzyl,
trityl and the like. Suitable protecting groups for carboxylic acids

i nclude al kyl, aryl or arylal kyl esters. Protecting groups may be added or
renmoved in accordance wth stand®&BACEHOMSQUBME wWhi ch are known to one of
ordinary skill in the art and as described herein. The use of protecting
groups is described in detail, in Geene, TTW and PP.GM Wits, Geene's
Protective Groups in Crganié{sggt (1999), 3rd Ed., Wley. As one
ofskill in the art woul d appregi at \\ﬁh@“hrotecting group may al so be a

pol ymer resin such as, but not MHfmited to, a Wang resin, Rinkyresin or a
2-ch|orotrity|-chIorideN#%%in. It W)l also gg ap reciatedPPy t hose skilled
in the art, although sgﬁp protected derivatives/of oun of this

i nvention may not pd@s&es®Pphar macol ogi cal acti W such, Qtley may be
adm nistered to a manmal and thereafter netabolized ™ the body to form
conpounds of the invent®on which are phar macol ogi cghly active. Such
derivatives may therefore be described as "prodrugs™. In general, starting
conponents may be obtai ned from sources such as Sigma Aldrich, Lancaster
Synthesis, Inc., MayhfTdge, Matrix Scientific, TCl, an ot ochem USA,
etc. or synthesized dccerding to sources known to thos :

(see, for exanple, anced Organic Chem stry: Reactio
Structure, 5th edit "Ie?/D Decenber 2000)) or pre

this invention. 1H NVR\spgtti# were recorded in CDO <VBO- <i 6, CD3OD,
Acetone-t4 with trinmethylsilane (TMS) as internal NeNerence using Gem ni
300 MHz instrunent. Reageft®'tsnd nt e puflchgsed frottieomercial
sources and used w r puriNic tiﬁ‘?}»lash coVdmm chr onat ogr aphy
was conducted using silica gel (230-4 mesh) under a positive pressure of

ni trogen. Waters, LCVS | nstrunmen re d r recording LCMS spectra for
purity and nass%HEF@PW# zéwgﬁg%&%kﬁgﬁp@zg?ﬂﬁbganégBL@EﬁgWBwH?@ te the
reactions areilddisdt chhlBc Prepaldd bs meBlolORndGE@ oNBSkiREERAREE BYbPinshelyi ng
sodium chloride into deionized water to saturation point. Conpounds of

for mul a°( | &hisclosgheg@i8cr i bed above, are generally prepared as illustrated

bel ow i n Reacti gpo3ehends meg%@ﬂ%ﬁmghiﬁgﬁsﬁ%§%§h%§%%§%@ﬁ%ﬁ@%' for the

compounds of formula (lal) and Ph iI's a 1
Scheme 1, by first treating diphenyl cyanocarbonimidate (A) (where the phenyl groups

Veehani sns, and
d as described in

therein may be replaced with other suitable groups or suitably substituted groups known to
one skilled in the art) (1.1 equiv) with an equivalent amount of an aniline of formula (B) in

10 an polar solvent, including, but not limited to, isopropyl alcohol, at ambient temperatures
overnight. The diarylisourea product of formula (C) generally precipitates and isolation
can be accomplished via filtration, washing with an appropriate solvent, and drying.
Hydrazine hydrate of formula (D) (2 equivalents) is added to a slurry of the compound of
formula (C) in an alcohol or other appropriate solvent. Generally, the ring formation

15 reaction occurs at ambient temperature and the product triazole of formula (Jal) can be
isolated by standard isolation techniques.

Compounds of formula (Ib1), as set forth above in the Embodiments section, can be
prepared using the synthetic route outlined in Reaction Scheme 1 in varying amounts
depending on the steric and electronic nature of the starting materials as well as the

20  particular reaction conditions employed. In some instances, compounds of formula (Ib1)

are isolated as minor isomers along with compounds of formula (Ial) as major isomers,
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(A (C Compounds of formula (A), formula (B) and fornula (D) are
commercially avail able or can be prepared by net hods known to one skilled
in the arwoaniog34wet hods di scl osed herein. I n general, eomusends22sformul a
(lal) are prepared, as set forth by Reaction Schene 1, by first treating

di phenyl cyanocarboni m date (A) (where the phenyl groups therein may be
repl aced with other suitable groups or suitably substituted groups known to

one skil | ece.g Ndirth c8linn dhiordateguphy) as\eidiibadhasiai val ent amount of an aniline
of fornmula (B) in an polar solvent, including, but not limted to,

i sopr opyl aIcohdFmH§Pn§Hﬁ]%%Wﬂ%@%ﬁb@ﬁ@ﬁm@@nﬁ§@fﬁmﬂﬁb(CTH@S@JQ¢WW¥§6H?ea
product of FOEMH Genefad 196RaER R4y 91&@1%9'1}1}@ e ﬂb‘eﬁa?%%éd% §ide B the
acconplished via filtration ﬁ ppropriate sofven? and
drying. Hyctnamd@esaylmdéxbmom rﬂeﬂmﬂoeRe(aD)on(&:h@quval ents) is added to a
slurry of the conpound of fornula (C) in an alcohol or other appropriate
sol vent .. Generally, the ring for i J ccurs at anbi ent
tenpera?ure and the product trlaggﬁéﬁg? forn%?%“%lal) can be isol ated by
standard isol ation techniques. Conpounds of fornmula (lbl), as set forth
above in the Enbodinents section, can be prepared using t ﬁMnthetlc route

outlined in React ~ﬂﬁb$94*ﬁ“%arylno gt s dependi ng-on the steric
and el ectroni cYay ure fﬁ§i§§ gt ngOTg
reaction conditions”enpl oye TR’ some in n

lal—< Ho, weH—as—the—particul ar
ANCES, conpdﬂﬁﬁgoéﬁﬁﬁprUIa (1bl)
are isolated as n1n8r i soners along with cogpounds of $&CiRdb&! (1al) as
maj or isoners,e.d. durlng col um chr omat aphy as described herein.
Conpounds of for mul a (C-1) are conpounds of formula (C), as set forth above
in Reaction Schene 1, where R2a is pyrrolidin-1-yl. They can be prepared
according to the nethod described belowin relation to Reaction Schene 2:

REACTI ON SCHEME o.npounéhl@VJﬁHEnula ) /Aandy¥onmul a (A) are
comerci al ly avai | e 2prep%§§glaccord| t O hods “deéscri bed
herein or known to one skilled in the . Conpounds of fornula (Ba) are

conpounds of formula (B), as set forth above in Reaction Schene 1. In
general , conpounds of foﬁﬁﬁla (C1) are prepared, for exaﬁ%?e, as set forth

@

PhO OPh
—N OPh
‘PrOH, 1t

(C-1)

Compounds of formula (Ca) and formula (A) are commercially available or can be
prepared according to methods described herein or known to one skilled in the art.
Compounds of formula (Ba) are compounds of formula (B), as set forth above in Reaction

10 Scheme 1.

In general, compounds of formula (C-1) are prepared, for example, as set forth
above in Reaction Scheme 2, by nitration of the benzo[7]annulene of formula (Ca) to form
the nitro compound of formula (Cb). Reductive amination of the keto group in the ketone
of formula (Cb) yields the pyrrolidine-substituted compound of formula (Cc). Reduction

15 of the nitro group of the pyrrolidine-substituted compound of formula (Cc), for example,
by catalytic hydrogenation, gives the aniline of formula (Ba). Reaction of the aniline of
formula (Ba) with diphenyl cyanocarbonimidate of formula (A) yields the compound of

formula (C-1). Compounds of formula (C-1) are enantiomeric. The enantiomers of
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above in Reaction Schene 2, by nitration of the benzo[7]annul ene of fornula
(Ca) to formthe nitro conpound of forrmula (Cb). Reductive am nation of the
ket o gr owwoizniodsessket one of formula (Cb) vyields the pyrrorims2oessizbst it ut ed
conmpound of forrmula (Cc). Reduction of the nitro group of the
pyrrolidine-substituted conmpound of fornmula (Cc), for exanple, by catalytic
hydr ogenation, gives the aniline of fornula (Ba). Reaction of the aniline

of fornula cﬁcﬁﬁ@ouml (mlgjlap@emlar eytapReds dahé Mveaion, Qin eqsdnathd férrdxambR] B t he
conmpound of fo nul a %g Conmpounds of fornul a (C—I) are enantioneric. The
enant i oner s"hérla C( C— ), and simlar conpounds of the invention, can

be isolated, f OrSt@Pééf’,anﬁve Qﬁmﬁtlfﬁnr @ceﬂﬂﬂ%?cll’c‘%@ne@sﬁ&ﬁ@%ﬁé fo%ﬂo\élﬁslsa(ﬁ' mat i on

of certain cycllc ket ones, such as the conpounds of fornu as set
forth aboveforgala (Be) E\ﬁé?tyfoﬁh abm@n@nrtg vcry Ghapleesigyirémpagsihtg. dzi\crpgr@mgly tthe

fol I ow ng df(‘)?g\';vln s bEs &%HH&HO(P J) nE? AlSex cﬁqgﬁlulaél lS? bﬁ% a.”d

(I'bl') using transam nases to ONeri ca fani nes
from cycl i ctrdoeiroimess tmmbdu@wnamtioyn&mdm e bnmaﬂyeatnﬁﬁ&a%drmsyacdlctk@toaes

substituted ar n Tr ans ases (al so known .as am no transferases)
are enzymesP %%‘Erat}'rﬁ %‘glcﬁepr“‘ésr@%{]ﬁétsfl UHELEPIEHC HR&ween an ami no- donor
nol ecul e (such aFa@RAMRAKkRRaRE kKATNS Afihéiradiidla®l) ATLAINRS ARPLALIyPD ecul e
(such as a ketone or an a-keto acid). Specifically, enzymatic

t r ansani natti@ﬁarplﬁﬁféﬂl\/ré%cmé %Weﬁ@ a W@lrb’? oner Pelseipe tauelrns aearaing ﬁbardmﬂor

to the am no eptor nol ec or a eto acl by convertl ‘one
noi ety t herazymaie tmsamna'eon( 10V01&¢‘B rampbwiog &l ak)ino grodp fiond the ammoedonor

transam nases eir in stereo eI tive .synthesis can be found in
T anom natTORGIC g R JuReT 0 gnf fnSTrn BerGTeSuaten e sRro.
(2002) " byacaept@amécu%@z Qlldetcﬁdtdi)/%@@bﬁ&&u% thBREBES bty Bereindd3n 8Rdhe (WHi Ch
is i ncorporat ed in ful] ref erence herein. Transanm nases_ are partl cularly

suitabl e f " 3THEO &gk rﬁaf‘?sérlg%’i’t‘ﬁé@fl%afré‘l‘aséwqdéheléﬂ%ed%§teTe|°o*He?%‘@ synthesis
cor r espandidag bK e5u2a8n W@M@m&lg @%@@MWlm@a&@%ﬁthéglﬁgz@@ﬁalﬁ&ges can

be used to achieve a chiral enzymatic ani mation of a desired starti'ng
mat eri al i H20%a".pydpRrvd R@ﬁzﬂﬂfandweldmﬁﬁoﬁmlslabﬁs pheS7BrRP8nwhighis | n

particul ar ,: g formula (i) where n and mare the
same and are 65&%8@)?1%?%3?%%% Yl\%lq hal o or -C(O ORl12a (where Rl2a is as

descri bed above Trarsamivesaanpeuticdarhf suftdifla‘ﬁirahe( éraym)ltucsymﬂfeas obehiat hiathesinder
ions to the corres ondln nt| and i ?)-enanti oner

suitabl e co
aher oi n-t hanE PSR TP IR ERC PR RGO BOBeI-CIa vt SPRG B HB Fa B 1 he
(S) or dohe s&) toeRhikl G tiatdl @faymatic amination of a desired starting material in the
preparation of the compounds of the invention. In particular, a ketone of the following
formula (i) where n and m are the same and are 0, 1 or 2 and R is nitro, halo or -C(O)OR '
(where R'** is as described above for the compounds of formula (Ial)) can be converted
under suitable conditions to the corresponding (S)-enantiomer and (R)-enantiomer wherein
25 the carbon to which the amino group is attached is either in the (S) or the (R) configuration,
respectively, by utilizing a (S)-specific tranasminase and an amino donor molecule, such as
L-alanine, or a (R)-specific transaminase and an amino donor molecule, such as L-alanine,

as shown below:
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respectively, by utilizing a (5)-specific tranasm nase and an am no donor
nol ecul e, such as L-alanine, or a (i?)-specific transam nase and an am no
donor nolwoubm/oss4esh as L-al ani ne, as shown bel ow ( ) - speTius2010/021275
transam nase am no donor er ( )-specific transam nase ( )-enantioner One of
ordinary skill in the art would appreciate that the am no group on the
(5)-enantionmer and the (i?)-enantioner can be further functionalized by
standard procedures knovvn tog one skilled in the art. For exanpl,e, treatmnment
of the above (S)- (g SEY Wi (Shspkeific Garlsamimmout e i

al kyl ati on condidTg . resw—t——m—H‘re—am—ﬁo—’gﬁ&ﬁb
1-pyrrolidinyl grdu-
Al ternatively, treatrgnt of the abo 5) - enant i omer V\ntl(tg)efﬁa‘@ﬁ‘ﬁ?opri ate
acylating agent with result in th@

and so forth. Utilizing the apprqp %gagltn%sgransa se
ketone of formula (i) into the appropriate enanti oner e appropri ate
enanti omer can be isolated in greater than 80% eel! ably greater
than 90% ee. The followi ng Reaction 3, where the corrp(od of formula (Cb-1)
is a conpound of formula (i) as descri bed above and PG r é¢preasginie a

nitrogen protecting group, illustrates a nmethod of preparing a chiral
conmpound of for e fGdhary Sitilllih Bengt vaound @gpiaﬂat@aﬁethaanﬂﬁsgrbmﬂ)@dthe
above: REACTI ON SCHEME 3 (Cb-l) (Ch-2) Ch-5) pr ot ect

(lal-1) Corfpber@goner angthafla-cpagiomer 8%@%@ rfélilcéllop§}125§1'§y Fapted or can be
prepared bi;p %ﬁmgﬁnﬁmm& gkm&?lrﬁhé byl eﬁoﬂ é}axtnB% AdmefRTRRUBES: @)- formul a

(D-1) can be prepared accor hods known to one skilled in the art
or by net hcasntiinss Mathelh- ﬂlé)rtﬁmbutéiﬁh etn@@)th@epz@mpfrnatﬁ dirydatwarsondiens will result

conmer ci al | Xthaévaar'rlullg' lé)ro(lz"lp E:I(I)lén cocrg)vegxé Ba Fr elgaqnyl%roup%wlthout racemization of the
chiral center. Alternatively, treatment of the above (S)-enantiomer with an appropriate
acylating agent with result in the amino group being acylated accordingly, and so forth.
Utilizing the appropriate transaminase to convert the cyclic ketone of formula (i)
10 into the appropriate enantiomer, the appropriate enantiomer can be isolated in greater than
80% ee and preferably greater than 90% ee.
The following Reaction 3, where the compound of formula (Cb-1) is a compound of
formula (i) as described above and PG represents a nitrogen protecting group, illustrates a

method of preparing a chiral compound of formula (Ial) utilizing a transaminase as

15  described above:
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(S)-specific transam nase is ATA-103 from Codexi s. | n general, conpounds of
formula (lal-1) are prepared by the nethod di scl osed above in Reaction
Schene 3 W9 2hiwms46sonverti ng t he ketone of fornula (Ch-PrTiusc@owbershi ral
conmpound of forrmula (Cb-2) wherein the am no group froman am no donor

nol ecul e, preferably L-alanine, is transferred to the ketone of formula
(Cb-1) through an enzymatic transam nation reaction under suitable
conditions. In particular, the k I@%ﬂ ?Nﬁﬁ3(Cb 1) is treated with a
excess nol ar anount of an am no doh ecule in the the presence of a
catal ytic anmount of a transam nase, preferably a (" speC|f|c transam nase,
and a stoichionetric exgeddstal chi. gmetri.c nnunt py rivat e

reduct ase m xt ur eOtH es (Eége%+¥a%eé;—ﬁ§e si de product,
t hereby driving the n into thealdesd red dlrectl 'eferably t he
pyruvat e reductase nixt is PRM 102 from Codexi X. %action IS
conducted at anbi ent téﬁ%g}ature, at a pH of between abgﬁ¥ 7.5 and about
8.0, and for a period of tine of between about 24 hours and about 6 days,
preferably for about 4 d 5 The_chi ralpconmpound of fornul a ﬁ -2) is

i solated fromthe reacti?ﬁﬁﬂﬂ s sténdard ¥ | 2 i nfques known
to one skilled in the art. el y, the transa A Len reaction can
be driven to conpletion by coupling the reaction to asecond reaction that
consunes the 2-keto acid by-prodwets)in an essentially [dyggversible step, as
described in nore detail in "Transm nations. Enzynme Catalysis in Oganic
Synthesis (2nd Edition) (2002)", by J. David Rozzell and Andreas S.

Bonmari us, pp. 873-893. The ani.gm grouF@of the chlr t\]gfc?npound of formula

(Cbh-2) is then protectedaby st ndard nt¥r og procedures to
yi el d the conmpound of fornq%@ -3), '“ ala

d fromthe reaction
m xture by standard i sol i ques knowh t0 one Miled in the art.
The conpound of fornmula (Cb-3) is then treategytg standard reducing
conditions, such as treatnment with H2ZPd, to produce the corresponding
ani line conpound of formula (Cb-4), which is isolated fromthe reaction
m xture by standard i sol on technigues known tg aSkilled in the art.
The conpound of fornula ]
cyanocar boni nm dat e(lef) f gropuhe? (A) t
(Cb-5), which is |solat‘d}ﬁron1the
techni ques known tg.gpe illed in the
treated with a conpbund of formla (D
solvent, preferably toluene, at a tenp

t. The coirpound ?I % is then
presence OGP O%K aprotlc
url\ B¥H; ween about 80 0OC

(Ial-1)

HN RlzaNH :
728 74 \
\NN red}lctiye
N-N

amination
!
H

(Tal-2) (Ial-3)

Compounds of formula (Cb-1) are commercially available, or can be prepared by
methods known to one skilled in the art. Compounds of formula (D-1) can be prepared
5  according to methods known to one skilled in the art or by methods disclosed herein. The
(S)-specific transaminase is commercially available from Codexis. Preferably the

(S)-specific transaminase is ATA-103 from Codexis.

117



and about 100 OC for a period of tinme of between about 12 hours and about
36 hours, preferably for about 24 hours, to yield a conpound of formula
(lal-1), wbizetvass4essol at edf rom the reacti on m xture by ®Canm$ard/oered ati on
t echni ques known to one skilled in the art. Compound of fornula (lal-1) is
a conpound of forrula (lal), as set forth above. The protecting group on
the conpound of fornula (lal-1) can be renpved under standard deprotecting

condi tions kno to
produce a corrpgﬁt}rrltggne?ﬂf o?‘mﬁ)hh ?qflfpnﬁlgf(lg{/\;t) arEBFeiﬂall%g(l))?at §3a¥{(?({)(srﬁng%{ geear eaction
m xt ure by abbeniaRedciicoichtined uyé'uktrmqmsng@emon@ofcfnen@k((ﬂb -@pinionthe blaradr t .
The corrpound of formula | .-2) C further. tr th the

appr opr | at S0P OB AL SRS ST Bt 10 B SRR e

condi ti ons gréfepabBl IdaRnineTP ereitderedd th eRetcne OF Brmul)(Covih itleBudtsan @eyaied from
the reaction m xture by standard i.sol atjon technjques known to one skilled

in the art.raosmstigseistion ypdassaitabls opditiops |Ifé>aﬂtCH1aRé1af‘clf<tt%}? oSoramr §-bapove
are conpoungsg t?éatécdq{/ﬁy% @);c@@ m?lars?tﬁ VOr 2PN B0 iBndReARL duin TEE re%enc\é"@?r e A

is =C(H)-. npounds o ormu can be prepared accordlg‘tg
met hod di sdaagaéﬁml:aelcmwmﬁatm)ammnem@@fﬁ@atéya(S)REﬂﬁtﬁmt@nsmﬁﬁa éDa) (Db)

Dc Dd f | abl
Can be. pr eptnetoBy e Sf FRAE S ethme 8 Mo buiar s IERSE R BT Poas '
di scl osed hedksi(dehditivarsahal- keﬁ)camamnuiﬁromfct filoarebyl daivid the reae@orpn&)phe ed, as

set forth apove |.n Reacti on_ Schene f| rst.di ssalvin the ound of
f or mul a9 Desiped dreglien- \Breteﬁﬂ‘bg’ th%tﬁ}‘ﬁ‘/‘ﬂ?‘tﬁ ugasOPPRUR & ]cgﬂz 8 X xt ur e

of such SO'"M%%antloﬁ A coRIRR £ ambRhf Rk AR pWidf BethR¥RARNbY sRheaRfier am de
(HWPA) (1.2 equiv). The resulting solution is stirred at anbient

t enper at ur e8-9,@nd &sauweriod ofiime pBbetwprn abeei Achsreandiaboy & dap drefeably for

bet weenabo

i t hi um b %?Dfnrltlwn%ag%y? ?@g‘;ﬁ?‘%“g&f %@E@@? D isa]té‘al%ﬁev mét ¢ %%g%datg%guée

dr opwi se tdaytslteetdsltiuwlambnrteohmqmaslmomntaopesklbecﬂ mfthetarrre of bet ween about 20
m nut es, _and 40 nj preferably over 30 m ta| ni.n

t enper ature of t‘ﬂ% @@Vt%ﬁ&a?ﬁa%gﬁl@na‘tac%%q %élg)ﬁ dgﬁ%to COH‘P&F“@E‘ % SOURL, ut 5
0C, preferaht yadonQo @Gecorll Ryt GADRBSIMdsehd 2kBrodidiby)product hem «asdeadlt o t he
resulting anion of (Da) and_the resulting mxture is stirred for additional

period of tirReergblesipyviselssaibsdin Hors Ctﬁ’ﬁ’t‘le‘% "bppsimatigngy CaY NS EREFaH v for
about aboutg : en?hﬁl&% 2%1&&‘9@2@25'0\9?@ DH&APR6 Ml An@KRURK S IiRRLALUr € and

stirred at a tenperature’f
pp- 873-893.

20 The amino group of the chiral compound of formula (Cb-2) is then protected by
standard nitrogen protecting procedures to yield the compound of formula (Cb-3), which is
isolated from the reaction mixture by standard isolation techniques known to one skilled in
the art. The compound of formula (Cb-3) is then treated to standard reducing conditions,
such as treatment with Hy/Pd, to produce the corresponding aniline compound of formula

25  (Cb-4), which is isolated from the reaction mixture by standard isolation techniques known
to one skilled in the art. The compound of formula (Cb-4) is then treated with diphenyl
cyanocarbonimidate of formula (A) to produce the compound of formula (Cb-5), which is
isolated from the reaction mixture by standard isolation techniques known to one skilled in
the art.

30 The compound of (Cb-5) is then treated with a compound of formula (D-1) in the
presence of an aprotic solvent, preferably toluene, at a temperature of between about 80 °C

and about 100 °C for a period of time of between about 12 hours and about 36 hours,

preferably for about 24 hours, to yield a compound of formula (Ial-1), which is isolated
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period of time of between about 30 mi nutes and 3 hours, preferably for
about 2 hours. The conmpound of fornmula (Db) is then isolated fromthe
reacti on woxbuwem34sy standard isol ation techni ques knownpro/use@omkizzs ed in
the art, such as solvent evaporation and purification by flash col um

chr omat ogr aphy. The conpound of fornmula (Db) is then treated under basic
hydrol ysis conditions to formthe conpound of formula (Dc), which is

isolated fr i Known
o one. ski | 10} et iR i Rfirdfy ol et GO e AR @bk SEIAL BGE

t hen tr eat edompdundivy Grazia(éalhl)ds at:@npotmd%fc&qmiw()all),rasmbtefoph elsemce of a

pol ar protic sol such as et ano und of nmul a
(D) Which i o i B tteite At e Edtmpesl ohisteid iy DER R YL R on

t echni ques diHawRl deProddteing Kd)ﬂdhtﬁﬁls ikRowh & @etskilidd M ik Wrtesueh ad fed ﬁﬁm@uado of
formula (Dd) (1.0 equiv) and anhz/dr Qus COppergaéquf chi ori de (2. CL uiv) is
t hen refy ux@adycs aé@@@@?ﬁdﬁrﬁfp@nﬂ% Tg}-@) vhighds i5q Fore &g %ﬁﬁ%ﬂ%ﬂ“@r ¥ or nul a
(De), whi Chﬁ(mafdsl%mo%cte&ﬁﬁm ReonfiPB ch 9181198 tHE Bt DYRSIANARdoF SahAkT on

t echni ques known to one skilled in the art. A mxture of 'the conpound of
formul a (De()lalah)cbaplboﬁpﬁm sreatcﬁhwln ﬂ@elppmprlatefald@hw of etone p@ler gandsfd t i me of
bet ween about rabl hqu mati ze
and chl ori nﬁgucjﬁv Ra™ %niaﬁ%n %%nl’(]i k}%ﬂnrsl?dn 19][d R Rlu]%{l nﬁémélﬁgg% V%é 1st1s%1at%d0

anbi ent t enfa@n dteuesctioh hﬁxmwmwmdamﬁlsdlaimb@n(qaéé kicSvn ﬁ@hatslaﬂecf mom irhe
reactlon m xture_ by standard is |onte ues, kno to one skilled in
the arti0 A mixt &@W&%ﬁé@ﬂﬁ%&hg SUERERITER e@yhﬂevga@aﬁmﬁ)coawaundes
anhydrous hydpaaiiNe) &@sh%wﬁngWm'H&aﬁldﬁrS&hélﬁe$OJVN6@@I‘X15 sgg@ ABoRpb@Mbf 1S
refluxed for a period tinme of between about 4 hours and hour s,

pref er abl y fognulakidut casbapsapased aepwingiodhq rngthp@dlgqaimeéﬂpplowﬁﬁ@agtqur e, water

i s added toghbg.q xture and the conpound of fornmula (D-1) is then isolated
fromthe reaction m xture by standard isol ation techni ques known to one
skilled inthe art. Al conpounds of the invention which exist in free base
or acid formcan be converted toREAITIODhICHEME A i cal | y acceptabl e salts by
treatnent with the appropriate inorganic or organi c base or acid by nethods
known to one of ordinary skill in (t)he art. Salts ofud he compounds of the

i nvention can be converted to thgirff? i

®
techni ques kngwn to lobheMIS | | ed | n
Synt heti c P| on™f4or inter o@
2. BrCH,CO,Et

(Da) (Db) (De)

CuCl,/CH;CN POCI,

15 (Dd) (De) (Df)

Compounds of formula (Da) are commercially available or can be prepared by
methods known to one skilled in the art or by methods disclosed herein.
In general, compounds of formula (D-1) are prepared, as set forth above in Reaction
Scheme 3, by first dissolving the compound of formula (Da) (1.0 equiv) in an anhydrous
20  aprotic polar solvent or mixture of such solvents, for example, tetrahydrofuran with
hexamethylphosphoramide (HMPA) (1.2 equiv). The resulting solution is stirred at

ambient temperature for about 10 minutes and then cooled to a temperature of between
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Exanpl es (for conpounds of formula (lal) and (1bl)) are provided as a guide
to assist in the practice of the invention, and are not intended as a

i mtati omoamowdsessscope of the invention. SYNTHETI C PREPARABR@M 0112y Nt hesi s
of 7-o0xo0-6,7, d,9-tetrahydro-5H benzo[ 7] annul ene A conpound of formula (Ca)
A. Sodi um net hoxide (9.4 g, 174.2 mmol) was added to a 250 nL of flask with
dry nmethanol (100 nL) at 0 OC. After the solid was dissolved, the resulting

sol ution waa%owm@d 4@ aBERIseTL plcRANEY ALOMCE A@Qo%s@dﬂlﬁdmto a solution of
di met hyl acetone- 1,3- dicar box | ate (15.2 and o- qudyl ene

di brom de, bis@émetheisyemide @.i- PBWQ@bﬂohm‘t)hyItbqy@ﬁémopwlzgtcgthe?@T mmol ) in
100 nl of %%&uﬂ%'%vé}t p%rlgd gff?@é“o?%%&{‘éb%u@ﬂ) Mrfhres2hd £6 mtltpﬁ a‘gtgfetréb? ovetrhe

reaction mXture was ‘war erature and over ni
The vol at i | ¥smeres, \emmnamtaadng ﬂlh(ﬁennmzsatuiu@f viesequitingenlixiunt at béOverh ab(Buth% HC1

Corbi ned oxt Ter i o ebefrertonBufi B bt Ry Do edfiano

brine. Aftefhe &?éallﬁﬁ%aﬁlbﬁﬂf(m{)@nd ﬂ)‘élrégwhﬁlng(?hﬂxuﬁ\@ﬁ; stifedifdr addifienal &i&lﬂafdirﬂeect ly.
B. The crude_ di net g 0X0-6, 7 tetrag%dro 5 H—benzog1 éannul ene- 6, 8-
di car boxy| atfdeieen abay 5inyaates ﬁndzb‘i)mrmﬂeéfpr Flhiolor plrqubpljouh A MitEes. aish L of

2 N KOH. Thge r#)aﬁ}&eh't@%aﬂ”hﬁ éiﬁﬁeﬂﬁﬁrgﬁ&&th%@ sttreda ag‘lglécn?{en‘ﬂapgralﬂlreﬁf rlaer

cooling to anbi ent tenperature, volatiles were evapor
resi due waspesiddefitib2@f httweén aiui-kl matuted a@] 3 thherscpraidebpyr od alestut mgm@x iI hect ed

by Et (200 ni ned.ex acts Mer e Af ter
o g it s e s opmyid P BT e S u L ARG ks SE R p MR ESB Io| e
by flash C Ok ¢Higueh kaovat ’ng’na@h}/led)fh thé hit Q;ac}g&l so(d’eﬁo(@ap@éﬁtrﬁﬁﬂ patifipation by

afford6.6 g_( 7%) of 7-0xo0- 8,9-tetrahydro-5 H benzo[ 7] annul ene as a
white sol i dllas OE@n@f%@tngﬂPthR (300 Mz, CDA3) d: 7.21 (m 4H),

2.94-2.90 (m 4Hpe c%m@@m?d S%okilla dbh 115 thgn N@atecﬂ-@ri]def M‘éﬁﬂ)}i‘ydréysl}gréﬂﬁﬁitgns to
PREPARATI ON 2 Synt hesis of 2-nitro- dr o- 5H benzo[ 7] annul ene-7(6

H) - one A coepbiiedosiropid @ﬁfpamele:ﬂ?@mhﬁhwsql@ﬁe@ﬁomth@maéﬂqme@)re ébncent r at ed
sul furlf‘5 acégl[dgrjdﬁsajﬁ W@a‘{lﬂﬂﬁgfﬂl&%%b%& Eﬁlﬁedﬁlﬁ‘il E(riLS m.) dropw se over 30
con

m n. Thea 1 on V\B.S to rralntalnt e Internal reaction

t enper at ur e bel dhheoBounf dfdbrniie(l2aidi .Oiequy) is htenrtesiel twithdhydolzinke ihgdratea s
(1.25 equiv) in the presence of a polar protic solvent, such as ethanol, to yield the
compound of formula (Dd), which is isolated from the reaction mixture by standard
isolation techniques known to one skilled in the art.

20 A mixture of the compound of formula (Dd) (1.0 equiv) and anhydrous copper(Il)
chloride (2.0 equiv) is then refluxed in acetonitrile to yield the unsaturated compound of
formula (De), which is isolated from the reaction mixture by standard isolation techniques
known to one skilled in the art.

A mixture of the compound of formula (De) and phosphoryl chloride, is refluxed

25  for a period of time of between about 1 hour and 3 hours, preferably for about 2 hours to
aromatize and chlorinate the ring containing the N-N linkage. After cooling to ambient
temperature, the compound of formula (Df) is isolated from the reaction mixture by
standard isolation techniques known to one skilled in the art.

A mixture of the compound of formula (Df) (1.0 equiv) and anhydrous hydrazine

30 (19.8 equiv) in a protic solvent, such as ethanol, is refluxed for a period time of between
about 4 hours and 24 hours, preferably for about 16 hours. After cooling to ambient
temperature, water is added to the mixture and the compound of formula (D-1) is then

isolated from the reaction mixture by standard isolation techniques known to one skilled in
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transferred into an addition funnel and was added dropw se to a sol ution of
7-0Xx0-6,7,8,9- tetrahydro-5H benzo[ 7] annul ene (14 g, 87.5 mmmol) in

ni t r onet moeo(03B83455) at 0 OC over a period of 40 m n. APCEruskée/oakdsti on,
the reaction mxture was stirred at 0 OC for 2 h. Then ice water (~ 80 nlL)
was added to the reaction m xture, and the m xture was stirred for
additional 30 mn. Then the m xture was transferred to a separatory funnel
where the Itﬁg%s wer e separated. The aqueous | ayer was extracted with ethyl
acetate (3 The conbi ned | ayers were washed with cold water, sat.
NaHCO sol ution amjcd)npdmads M themvbaiongvidel edst (VESabady or 4did foemedn band

concentrat ed si due was purified sh col um ronat ogr aphy on
silica gel © H%Wﬁé%ﬁ'ﬁ r@ﬁﬁmc’?ut{% {‘%acfelitf‘afgﬁal%%’fy&ean?% Hﬁgﬁﬂpgrog Tﬁ:ot )r/o
regi oi SONMerjforgadi® ogarﬁarwb b&de dﬂ@&d%g%ﬂﬂwé kﬁé@@tob)heb@@fcﬂrﬁirﬁkl«hll zathkan. from

MIBE (tert-butyl et her yield 7.3

2-ni t r 0-58, Nalfp ﬁ?@ﬁ@OIQPPIB@ﬁﬁﬁ{h?]llaWﬁﬁqﬂé??@ b?(cen\@}ted éﬂw@el(fﬁl@e/&%e@r a9id by el | ow
solid: 1 N m 2H), 7.40- 7.37 (m |IH),

3. 04- 3. 00 '\é&nﬁ%@{)% Hpfpe o) %“6%499@@&96?%‘ 206 (M+H)+. SYNTHETI C
PREPARATI ON 3 SylfiteIfelkwgng)fspelcrf(cZiymthenoP&p%ﬂﬁ@@(fceﬂmtam;adims}zand Synthetic

H benzo[ 7] ann ro onp of fo oI i di ne
(0.85 . 13l teh b 8t o 1 SRR B Eor? e a2 R o A TRl ene
(2.05 g, lGnhepmbicewstie 1Hiféhﬁdnldihdfhre2ndﬂ€rhérﬁlédiei HBEMGafichPonth se@peof then treat ed
with NaBH(QAc) 3 (3.18 g, 15 mml) and AcOH (0.60 g, 10 mmol). The m xture
was st it ed$ti§kbi ent tenperature under a N2 at nosphere overnight. The
reaction m xture was quenched with saturated NaHCO , and the product was

extracted with EtOAc (3 x 30 WNTITEEI@PEEMARA'TWNHS wer e conbi ned and
dried over NaSO4. The sol vent was evaporated and the residue was purified

by flash col um chron%xrtﬂ@swﬁy %prﬁmatwathmdwt qrzpﬁﬂmmemm (DMVA =
CH2d 2/ MeOH 30% NH3 = 80/ 19/ 1)

6, 7,8, 9-tetrahydro- 5H— benzo[ 7] a%%ﬁ%égﬂ{&joﬁf-
g, 85%; M5 (me): 261 (MtH+) . SYNTHETIE PR
1-(2-amno-6,7,8,9-tetrahydro-5 - a@
conmpound of forrmula (Ba) cxrNH2 A mi xt

| -(2-nitro-6,7,8,9-tetrahydro-5H benzo[ 7] annul ene-7-yl )pyrrolidine (2

7.69 nmil) and ¥0% pé?pﬁlammﬁm@ﬁd@@ﬁbmﬂmarzmgl)mged@qdé@eﬁﬁomkcrfélaﬁlaw@h (150

dry methanol (100 mL) at 0 °C. After the solid was dissolved, the resulting solution was

4’ |d|ne ayellowoil (2.2
PARATIO\I 4 Synt hesi s of
| ene-7-yl)pyrrolidine A

warmed to ambient temperature and was added to a solution of dimethyl acetone-1,3-
dicarboxylate (15.2 g, 87.1 mmol) and o-xylylene dibromide, also known as 1,2-
bis(bromomethyl)benzene, (20 g, 75.7 mmol) in 100 mL of dry THF at 0 °C dropwise

20  within 30 min. After the addition, the reaction mixture was warmed to ambient
temperature and stirred overnight. The volatiles were evaporated, the residue was poured
into 40 mL of 10% HCI solution and extracted with ethyl acetate (EtOAc) (200 mL x 2).
The combined extracts were washed with water, saturated NaHCOs solution and brine.
After evaporation, the residual oil was used for next step directly.

25 B. The crude dimethyl 7-0x0-6,7,8,9-tetrahydro-5 H-benzo| 7]annulene-6,8-
dicarboxylate was dissolved in 200 mL of ethanol (EtOH) and then 100 mL of 2 N KOH.
The resulting mixture was refluxed at 85 °C for 17 h. After cooling to ambient
temperature, the volatiles were evaporated. To the residue was added 120 mL of 2N HCI at
0 °C, the crude product was extracted by EtOAc (200 mL x 2). The combined extracts

30  were washed with brine. After being dried (MgSQs), filtered, and concentrated, the residue
was purified by flash column chromatography on silica gel (hexanes/EtOAc 8:1) to afford
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m.) was shaken under hydrogen (40 psi) for 1 h. After this tine the
reaction mxture was filtered through di atomaceous earth and the filtrate
was concewbDnatoas34ésader reduced pressure to afford PCT/US2010/021275

| -(2-am no-6,7,8,9-tetrahydro-5 H benzo[ 7] annul ene-7-yl ) pyrrolidine as an
oil (quantitative yield); M5 (nme): 231 (M-H+) . SYNTHETI C PREPARATI ON 5
Synt hesi s of Phenyl N -cyano-N-(7-(pyrrolidin-

1-yl)-6, 7, 8? %:g (f%f&f‘&y%?o B TR&Z Bhny A RS A0 7 Rt 43 B3N HRY. Gof y G @ITPOUN

of formnul a e of
1- (2- ani no-&;; TH&MR(B0K Bt COCTHSbROZ 0h 74180 DIOK Qo (fr, W) JBY63-260 dnatl 1. 7 g;

7.39 mMmo) aﬂgﬁé lr%ﬂ]gdﬁﬁyanocar boimdate (1.76 g, 7.39 mmol) in 20 nL of
1% [

/ spr opanol t- anmbi ent tenperature overnight. The solid was
fi | tered, washed with wopropanol and ether and dried to give phenyl

-cyano- N-(7- (pyrrolidin-|-ylQyTHEBICOPREP ARAYUDN-25
H- benzo[ 7] annul ene- 2-y| )car bam m date, as a white solid

(me): 375 (Mrh+) . SYNHSET!E-PReB iy dno6-pagpldiangnlent- 7&%@?
(5)-N -cyano-N-(7-(pyrrolidin- -y oShd @o&ﬁggd@hydro 5 Hbenzol
7] annul ene- 2-yl ) car bam m dat e and Pheny

(i?)-N -cyano-N-(7-(pyrrolidin-I-yl)-
H benzo[ 7] annul ene- 2-yl ) car bam m dat ¢ 7 oneérs of the Conpound of
formula (G 1) Phenyl N -cyano-N-(7-(p din-1-yl)-6,7,8,9-tetrahydro-5
H benzo[ 7] annul ene-2- yl)carbam m date (0.43 g, racemc) was eluted on a
chiral colum chronsl@wpnhapbydibe) &ml@élﬁtﬁ%d satfﬁﬁmwld {YB%HW&S'&%H&W'VO%m ne =
1/1/0.2%to afford phenyl (5)-N -cyano- yrrolidin

-yl)-6,7,8 rgtf{c@ﬂde(llagaﬁdﬂHJWWfb% Wik nmeédéﬁ@nwaf centredled 4 Baimie phenyl
(i?)-N ey »c6,

H benzo 0% ggﬁﬁ%%\eégt dﬁ%rﬁ?‘%g{rabanﬁh ony|¥ lja(t-:e Aﬁcﬁlthr%z;ﬁ&% QMQFeQuCﬁn% (ihmon Was, 21.2 X
250 mm | Qravsfepad kitoan adsliteomi fahnel erd el askled timpsfasema mlhvcblbdﬁ‘z@eot @Y.8Mpat ed
on 10 nm si e ubst+.at e, rat ol.uhidit

30mg/ L in rreqﬂ'g%)o#]{% g]%“ne“%%ﬁ PAN S?Sse%pro mm Iiog{egﬁne Oln? ar% gno e_ytﬁo ngy
quanti ti es,pefied p£ed mv:eIA(fterAbesaﬂdutcm the néaceon mﬁxrmravmfs s&ﬂatme)nmﬁomherrhms not
determ ned at thi % rTE YI\%H PREPARATI ON 7 Synt hesis of _eth

2- (5- 0x0- 6,1 Bat i Y RO R SEP MR Erfed 605 P ixEe V4t eliresd bund of

f or mul a;5( Dbadditional 30 min. Then the mixture was transferred to a separatory funnel where the

g, 80%. MB

,7 8, Ro} et rahydro-5

layers were separated. The aqueous layer was extracted with ethyl acetate (3 X 80 mL).
The combined layers were washed with cold water, sat. NaHCOs solution and brine. After
being dried (MgSOy), filtered, and concentrated, the residue was purified by flash column
chromatography on silica gel (hexanes/EtOAc = 3:1 to 2:1) to afford the mixture of nitro

20  regioisomers (~15 g), which was then purified by recrystallization from MTBE (zert-butyl
methyl ether, 180 mL) to yield 7.3 g of 2-nitro-8,9-dihydro-5H-benzo[7]annulene-7(6 H)-
one (40% yield) as a yellow solid: "H NMR (300 MHz, CDCl5) &: 8.10-8.06 (m, 2H), 7.40-
7.37 (m, 1H), 3.04-3.00 (m, 4H), 2.67-2.65 (m, 4H); LC-MS: 206 (M+H)".

SYNTHETIC PREPARATION 3
25 Synthesis of 1-(2-nitro-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-7-yl)pyrrolidine

A compound of formula (Cc)

sSo<a

Pyrrolidine (0.85 g, 12 mmol) and 2-nitro-7-0x0-6,7,8,9-tetrahydro-5 H-
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To a m xture of 1-benzosuberone (5.0 g, 3 1.2 mml, Aldrich) in dry
tetrahydrofuran (THF) (20 nL) was added hexanet hyl phosphoram de (6.5 mi,
37.5 mMmvolwo(8BNs34bdri ch). The resulting m xture was stiPcras2@b/oarzs ent
tenperature for 10 min and then cooled to O Cwith a ice-water bath, 1.0 M
solution of lithiumbis(trinethylsilyl)-amde in THF (32.7 nL, 32.7 mmol)
was added dropwise in 30 mn. After the addition, the reaction m xture was
stirred at t 7 s then
added. Aft eér%ng@:{a%ﬁur%é%f(g()@g E wlm‘%m%% ﬂt]%e&%gggf%ﬁ %15 %LZ}HEA ﬁlgévawar med
to anbi ent tteewpevldltlﬂla%(&)ﬁb)sﬁl r@dS fronolRarsl AGH (@ AP gy\le()smwépd"&laneﬁuret he

residue was_dil.uted w.th ceta e (Et c 300 n th
wat er and b‘ﬁsﬁgmiﬁ bl%?%’b%ﬁar Wgém‘%ﬁ\r/ﬁé\gﬂ, plh “ered) &%ngﬁec%%ég%ﬁ{%r? gltu\pé
resi due waswgufueiidhed wit shtuasdd N4HOOT) agdithe @demgw\am‘eyneéteu with BedAb (3 x 30
hexanes-ethyl acetate 6:1 4:1) to afforgl éhe co ound of fornula
(Db), ethylmb) (Begggang fayass @efteétoméwa@a é“?i‘b@h%? 1aﬂkﬁﬁ WeBLEASY | ) acet at e,

2-5 2;“40rog-ngasfna}962r{1_tl)eé %@16 re'kl'clu%lM(gs @M@d\@zﬂasﬁ:@@ugﬂl Hronfat aﬂlg?eiutﬁlg]vngll'l) (T

2 M2—|2 1. 5gY(GhlelTlpMAL =18L DMA =(ﬁﬁz@1 eq}@-?r%NI;lxur é@/w/lb@ agpgd ME-phfoe) : 247
. bionzof 7] ARRi SREaayr ke el AT ot A0 i (BB B Gl

of fornul a () 26le@ylH2- (5- oxo-6, 7, 8, 9-t et rahydro-5 Hbenzo[
7] annul ene-6-yl)acetate, (6.6 g, 26.8 mml) was dissolved in ethanol (EtOH)

(30 n.),. then 10% potassium h solution (37.5 nm., 67
a S ARATTON 2

nmol ) s added and the resul Was e uxed for 2 h. After
cooling to anmsyafesik 6NPE2-ainitoss, 78Deteﬁ:ﬁ}£?dirdA@H begrapVashunheemdpoialidoa. The
residue was extracted with Et OAc tw ce Jf%? X 2 The aqueous | ayer was
then transferred into a flask af@oRBRHRLPTHIHDE ce- wat er bat h, con. HC
was added dropwi se to adjust pHto about 2. 0 t OAc (60 nL) was then added,
the |l ayers were separated, and t m was extracted with Et OAc.
The conbi ned extracts were washe Ne. After being dried (MgSO ),
filtered, and concentrated, the corrpound of forrmula (Dc),

2- (5- ox0-6, 7, 8, I mghe&ﬁ B6RLT-Gl1 d;idﬁ@as
obt ai ned as an gﬁg%g@rgq ((Q nﬁrc;?qw{eu,zﬂ H NVR Z(gnéh}l CD%I) s
a

7.71-7.168 (B0 & Y60 npndl) arpd Paye paladBpfy on garban (.34 15@1/0 Vaigr) lrsmitilalzol@hw( m 3H),

]Z_OgZA) 2.49 E#Re% x!v@ g?i%e %}%ﬁg%ﬁ@%s& féﬁ%ﬁ Aé;&@ﬁ&%qgn@!ﬂla reacfoMRix e Wak Y

filtered through diatomaceous earth and the filtrate was concentrated under reduced -
pressure to afford 1-(2-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulene-7-yl)pyrrolidine as
an oil (quantitative yield); MS (m/e): 231 (M+H").

20 SYNTHETIC PREPARATION 5
Synthesis of Phenyl N'-cyano-N-(7-(pyrrolidin-1-yl)-6,7,8,9-tetrahydro-5H-
benzo[7]annulene-2-yl)carbamimidate

A compound of formula (C-1)

g OPh
SEOOR
CN

25 A mixture of 1-(2-amino-6,7,8,9-tetrahydro-5H-benzo[7]annulene-7-yl)pyrrolidine
(1.7 g; 7.39 mmo) and diphenyl cyanocarboimidate (1.76 g, 7.39 mmol) in 20 mL of
isopropanol was stirred at ambient temperature overnight. The solid was filtered, washed

with isopropanol and ether and dried to give phenyl N'-cyano-N-(7-(pyrrolidin-1-yl)-
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Synt hesis of 4a,5,6,7-tetrahydro-2

H benzo[ 6, 7] cycl ohept a[ c] pyri dazi n-3(4H) - one Conpound of fornmula (Dd) A A
m xt ur e ofVothm/messpound of fornula (Dc), 2-(5-oxo0-6, 7, 8peTtustei@bytro-

5H benzo[ 7] annul ene-6-yl )acetic acid, (5.7 g, 26.1 mmol ) and hydrazi ne
hydrate (1.6 nL, 32.7 mmol) in 20 nL of ethanol was refluxed for 2 h,
cooled and filtered (washed with small amount of EtOH) to give the conpound

f f I 0

g 71 g;g}loﬁeéj?g%ctféﬁpgﬁ) Os 11 'b%%oﬁﬂléégﬁ&ezz QZC%%%m date 893 \ghlge SO.}ld éz 2§4§/8A) 1HNVR
(300 MHz, CMSI(Bl)/e)d37SE(l\/ﬁEIHObS IH) 7.53-7.14 (m 4H), 2.98-2.75 (m 3H),
2.58 (dd, J = 15.3, 16.8 Hz, 2.31 (dd, J = 12.0, 16.8 Hz, I H),

1.96-1.59 (m 4H); LC- Ms: puri 00% 15 (M#) . B.
Alternatively, a m xture of bmg%] Irélﬁl%ﬁf‘égkg}%lq 6?36 2 mmol ), glyoxylic
aci d nonohydr at Rolafier08 RhenP§SRNNERND-N-sDEyHalidydr gxbde8, ¢-Idkabydio-5265 ol ) ,

et hanol (40 nL) and water (100 nL). were stirred over ht at anbi ent
t enper atiur e, baRal HHBHlepeA By BRdate ppd Rhengt (R)- M-cqueﬁrh%@wél dis-Yoool ed,

then diluted with watgey 8@%&ra@1>§aﬁoaﬂ9%9nztoW]§rﬁluY@nE@ ﬂ &R Rmichane
(subsequently discar ded) The aqueous | ayer was th en acidified with 10%

aqueous hydrochl oric aci dEndnﬁemMS)f&@démnﬁoandoﬁf@lrmn]g(@ﬂhe m xture was then

fil d \ el I
Col i 0 was hen RAarEd SrHEos SRk M- e g baP el Bl B ¥ 607

ur €0 tic acl
), water (@arbaiimaag (24Bg, ﬂuatnci ﬁ'a:géluted' be arcmtcbmmmhz@mmegmﬁsy maoldleed t o

anbi ent, te er at dfiltered. The filtrat ex ted et hyl
acet at el? aFr ﬁfgl %&E trigad %%e@lfd'é o ?&?@gﬁ%yﬂ krg)g\zt%fl%ctv‘gc&s odi um
chloride SO(b b10n-111L8) 7 819 R e aBNIES- sarﬂéﬂik[g}aﬁnﬁ@iétyym&%d}ﬁhﬁda@@gld phenyl

concentrat ed under vacuum The crude residue was heated wth ethanol (25

m.) and hydRxN ﬁéarwdﬁéwmmﬂlémcll1)7@38aﬁ@r@hyqir@fﬁlirkerfzeEﬂ@nﬁlemﬁe sol vent was
renoved und n h |,
it S R B e e e S A
H) - one as aceﬂhllogeemsqhwhy%eazdaug,coaxbﬂb%b ueDdlica, eBQLBstlix&rz)Flc&wﬁeﬁe(s I H),

7.52 (d, I—%724750m I—% q|3£275300(m3 256(dd
I H), 2 1 (WL, sampgolubgpy ?ﬁngfmle mﬁvﬁ‘ﬁ{la gipglp epansio ere yqjated in

procedure foilQ P ndi an
J. Chem, 41?'5 8%% 5002 &%%SE%S %UVREP%%%%F%%? S;}ﬁtn %gg%@%g%tM&

6, 7-di hydrm@l-ﬁot)éﬂszlﬁsdk]tdys:tlmhept a[l, 2-c] pyridazin-3(5 H)-one Conpound of
formul a (De)

SYNTHETIC PREPARATION 7
Synthesis of ethyl 2-(5-0x0-6,7,8,9-tetrahydro-5H-benzo[7]annulene-6-yl)acetate
20 Compound of formula (Db)

0 0"
S0k

To a mixture of 1-benzosuberone (5.0 g, 31.2 mmol, Aldrich) in dry tetrahydrofuran
(THF) (20 mL) was added hexamethylphosphoramide (6.5 mL, 37.5 mmol) (99%,
Aldrich). The resulting mixture was stirred at ambient temperature for 10 min and then
25  cooled to 0 °C with a ice-water bath, 1.0 M solution of lithium bis(trimethylsilyl)-amide in
THF (32.7 mL, 32.7 mmol) was added dropwise in 30 min. After the addition, the reaction
mixture was stirred at 0 °C for 30 min. Ethyl bromoacetate (8.7 mL, 78.1 mmol) was then
added. After stirring for a further 10 min, the reaction mixture was warmed to ambient

temperature and stirred for 2 h. Solvent was evaporated, the residue was diluted with ethyl
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A. A mxture of the conpound of formula (Dd), 4a,5,6,7-tetrahydro-2 Hbenzo[
6, 7] cycl ohepta[ c] pyridazin-3(4 H-one (4.7 g, 22 nmmol) and anhydrous
copper (| Iwoehiossdes (6 g, 44 mmol) was refluxed in acet eqirtuseéie/ofrss nL) for
2 hours. After cooling to anbient tenperature, the m xture was poured into
ice-water (200 g) and the solid obtained was washed wth 10% HC sol ution
tw ce (about 20 mix2) and cold water tw ce (about 20 mix2). After

freeze-dryin of : [

6, 7] cycl o%eaﬁ?% "1@%%@@% and&%&ﬂ%\ﬁ%\g&%r ?ng effnd, %Xg{ L é(R&r%esé) s a
white sol i dilteld, bﬁ&((nB&QraMdZthe@ﬁuB)waé ;pudifleBBY ﬂé}h co]uhl)n ch?orﬁéiegraﬂﬂy (m 4H),
6.77 (s, | =

( quan'g J l:cbl%tl@ Wwigh heZ‘F-Pj‘es eL}EYq I%etatf)é r |'t"y4 l)fﬁﬁ%‘(dl\@ of g‘f Comﬁi@%(%‘fnu}as

Al ternati velpp), e@hﬁ Ql(gldngéi 08 94@ra§y<§075]¥ Eéﬂz@mgfnﬁreae—@ww&e as an orange oil

6, 7] cycl ohepta H)iﬁ dazi n- -one (2.31 g, 10

mmi t r obeinz el8é%l M&a@@@l\/ﬁé}l @D 19) dPy7. 215@&“&%41%48%@@}(1)13@@ 3g30 s, 5

nmol) in wa ( 2 bgf 1. e n was
cooled to a1t |%%?%%%ﬁuj:§ﬁgggﬂtﬁgﬁ e%glld#ﬁlnf gﬁ) 1% Qg%grgn%}?)‘;?gt '
hydr ochl or i guriagiod .8%EMS $mle):R4/M{MIT).pr eci pitated was filtered off, washed
wth water and crystallized fromethanol to give 6, 7-

di hydr o- 2H benzo[ 6, 7] cycl oheptallr+a: i i\ By )-one as tan crystals,
1.46 g; 1H NMR (DVBO-d6, 300 Aﬁ‘}’ﬁ@ﬂﬁﬁ%@?@ﬁ?@%ﬁ 7.45 (m 4H), 6.78
gs |_|;H) 2. 49 ($ynthdkls of 2-(30x(46)7, Qﬁeﬁraﬂyd}é—S(lﬂbenEbW]Wﬁlen@\/?yﬁ)ﬁd&)tlcZ&Jﬂ ]

Mt SYNTHETI C PREPARATI ON 11 nt hesi s oro- J-di hydro-S H benzot
JJcycl ofept af| , 2-c] pyri dazi ne éé‘?b‘l?h‘ Bﬁ%@aﬁmﬁa (Df) A A nmixture of the
conpound of for rrul a (De), 6,7-di hydr o-
6, 7] cycl ohepta[ |, 2-c] pyri dazi n-3(5 H)-gne
m.) was refluxed for 2 h. After coeFing To
vol atil es were evaporated. The res poured into a m xture of ice
wat er and sodi um bi car bonate, CH2C rrL) was added to dissolve the

lid. The | d tracted with
GG 2 one more Tetembeia ddRu ey aﬁﬂﬁﬁ“bﬁ?#i&%&%ﬁ%xﬁ%ny%xwr T bri ne.
fAf t erl bel( Bfgt;e%% e]iiﬁfnhrgmes)ylgadetdté 6. 6@, 2@8 hnsINe@Ndissatved in éthenot e 3D of

ornmul a C oro
H benzo[ 6, 7REYdhesnof EEFPSSIZmb}]Uﬁ%‘?’il@FaQ‘}%) WHEOWHPRTIAR B a3 Ml GEMPIN ¥ i d (4. 3

999 er/coBRAg to 4
g 59. /()gl m Aﬁghpiﬂ ME'EI’U %ﬁ)e@asr@ﬂé%d(f@2ﬂmﬂ éﬁ:gt %l{m;ﬁt 1'6%% NE

(me): 231 temperature, the EtOH was removed by evaporation. The res1due was extracted with

Hbenz%&I
~0°g, 19.3 mmol) and POC 3 (20
ient tenperature, the

EtOAc twice (15 mL x 2). The aqueous layer was then transferred into a flask and cooled
with an ice-water bath, con. HC1 was added dropwise to adjust pH to about 2.0. EtOAc (60
mL) was then added, the layers were separated, and the aqueous layer was extracted with
20 EtOAc. The combined extracts were washed with brine. After being dried (MgSOys),
filtered, and concentrated, the compound of formula (Dc), 2-(5-0x0-6,7,8,9-tetrahydro-5H-
benzo[7]annulene-6-yl)acetic acid, was obtained as an orange oil (5.7 g, 97%); 'H NMR
(300 MHz, CDCl;) 8: 7.71-7.68 (m, 1H), 7.41-7.20 (m, 3H), 3.37-3.31 (m, 1H), 3.12-2.91
(m, 3H), 2.57-2.49 (m, 1H), 2.15-1.90 (m, 2H), 1.75-1.62 (m, 2H); LC-MS: purity: 100%;
25  MS (m/e) : 219 (MH").
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(MH) . B. Alternatively, 6,7-dihydro-2H benzo [6,7] cycl ohepta]
1,2-c]pyridazin-3 (5H)- one was heated with 20 nL of phosphorus (I111)
oxychl or iwe 2a10/8650C for 4.75 h. The sol vent was renovedTasden/oyecsium The
residue was treated with ice and saturated sodi um bi carbonate sol ution. The
solid which formed was filtered off, washed well with water and air-dried
to yield the corresponding 3-chloro-6, 7-di hydro-5 Hbenzo[
6, 7] cycl ohepta[l, 2-c] pyrl dazi ﬁqﬁ Fpﬁ 3, 300 MHz) 7.82 (m
IH), 7.44 (m 2H), 7.39 (s, ]ngT@PRﬁHA Iéﬁ@dm 2.32 (m 2H)
ppm M (ES) 2SntR3s df N’I&,ISI)6 BMNM¢@H%MMTdyGﬁhma[SMUHw -§(4df)-one
3- hydrazi no- 6, 7-di hydro-5 H ben 6,7 1, 2-c] pyri dazi ne Conpound
of formula (D-1) A A mxture onCOQE‘TFFé) ﬁ‘gﬁﬁ? @Qgﬁé)fornula (Df),
3-chl oro-6, 7-di hydro-5 Hbenzo[ 6, 7] cyc a[ |, 2-c] pyridazine, (4.3 g,

@

18.6 mml ) and anhydrous hydrazine ( X 370 mmol ) in 45 nL of ethanol
was refluxed for 16 h. After cooling to—ahbtrent tenperature, 5 nL of water
was added and the volatiles were then\evaporated. To the solid residue was
added cold water (about 80 nmlL). After”sNnication for 10 min, the resulting
solid was collected by filtration an wHshed with cold water three times.
After freezedryifg, tAh&u&%%@ﬁﬁQo@IgoﬁM SLibBn 14X ;5 ox06789tetrahydro—

3- hydr azi no-6, 7-di hydro-5 Hbenzo[ 7] cycl ohepta c] pyrl dazine, (4.14 g,
98% was obtiberzel Aannalenribghilaceiia acisiv(s bRi 26,1 mANVRNd 3g0rarme hy@msobp > 7. 59

E[n IJH): 6. 9%1?1“%%1,@2.“%g%fet%aé‘gﬂwgssreﬂ{“ggdsfo@ﬁ fH%ed aﬂ%ﬁ 6’8|Sur| ?ém (2)%47|v5

(me) : 227nfadllls)ount & EtQH) e giae thealoynpo@adedi] fomp:$(IFd)dd a3, 057 eetbahydro-2 H-

Etlgregiﬂlg (@FC%{[?C}?WQ@%%{% pypg%‘fr%%@?éito%% 16‘%‘ g C§?f“§?471§g ﬁ.}hg mggﬂ%dr ous

r enoved]undegHzy@DaUNb: g[@E(tfseHH)dMGSVm (ﬂi;llZlHl) tz agzds uﬁty@)eg seldquef man and | M
saturated a eous otassiumcarb g?m Cc ayer was dried over

anhydrous s | -at EdadF @&aé@ﬁtﬂzatlﬂéi Tefia 2 (ractitin-toVgi Rugity-100%;

hydr azi no- Q\/Ig (glégqg[pﬂ\@H?- benzo[6 7] cycl ohepta[l, 2-c] pyridazi ne as a brown
solid; 1H N 774(m||—|),730(m 2H), 7.17 (m |IH,

6.92 (S | H), 2 Bo ( rﬁltemq)lvel& BYixtwre of bhnzosuberdng M0.RE)6OFMMONRElyES)ic227
(MrH) . SYNTHETL G PRRRRRE D QN4 3 mmol), sodium hydroxide (10.6 g, 265 mmol), ethanol (40

15  mL) and water (100 mL) were stirred overnight at ambient temperature, and then heated

under reflux for 1 h. The mixture was cooled, then diluted with water and extracted twice
with dichloromethane (subsequently discarded). The aqueous layer was then acidified with
10% aqueous hydrochloric acid. Ice was added for cooling. The mixture was then filtered
to give a pale yellow solid, 10.5 g (after air drying). The crude solid was then heated at

20 100 °C for 1 h with a mixture of acetic acid (60 mL), water (30 mL) and zinc dust (6 g).
The reaction mixture was cooled to ambient temperature aﬁd filtered. The filtrate was
extracted with ethyl acetate. The organic layer was washed three times with saturated
sodium chloride solution, then dried over anhydrous sodium sulfate and concentrated under
vacuum. The crude residue was heated with ethanol (25 mL) and hydrazine monohydrate

25 (10 mL) under reflux for 3 h. The solvent was removed under vacuum and the residue was
crystallized from benzene/ethanol, 1/1, to give 4a,5,6,7-tetrahydro-2/1-
benzo[6,7]cyclohepta[c]pyridazin-3(4H)-one as a white solid, 2.31 g; 'H NMR (CDCls,
300 MHz) 8.66 (s, 1H), 7.52 (d, 1H), 7.24-7.50 (m, 2H), 7.16 (d, 2H), 2.75-3.00 (m, 3H),
2.56 (dd, 1H), 2.31 (dd, 1H), 1.60-1.90 (m, 4H) ppm; MS (ES) 215 (M+H). This

30  procedure followed that reported by V. Peesapati and S.C. Venkata, Indian J. Chem., 41B,
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Synt hesi s of Phenyl '-cyano-
-(7-(r-butoxycarbonyl am no)-6,7,8,9-tetrahydro-5 -

benzo[ 7] amoubevs34syl ) car bam m date (Cb-5) Finely groun@Ct/US2010/021275

2-Ni tro-8, 9-di hydro-5H benzo[ 7] annul en-7(6 H)-one(8.00 g, 39.0 mml) and
L-alanine (34.7 g, 390 mol) were added to the reaction buffer (1000

mL, Codexi s/ Bi oCatal ytics). The m xture was stirred vigorously for about 20
mn in ordeg %9 tain a uniformsuspension (bright-yellowin color). The
pyruvat e redsucta mx (40.0 g, PRM1 02, Codexis/BioCatalytics) and the
transam nase (0.85 g, -10.6 wt % ATA- 1033) wer e added. The pH of the
reacti on nmi xture was ~7. StlrSYﬁgHﬁiﬂkﬁﬁﬁ ARCHON 1@ sl ow pace; the pH was

checked once a | | M NaCH.
During the courgg%h%ﬂg%éV{%@ |on @#ﬂgﬁﬁgﬁp%ﬁ%?:h&?%¥%1gs ﬁgg to a

yel | owor ange color. After 6 daySkhﬁkﬁhanﬁﬁwmum(Eapmed 99% conversi on. The
reacti on was wor ked up by adding sat. NaHCO solution (200 nm.) and CHO 3
(600 nL). This mxture was stirred vi o@ y| to ensure conplete transfer
of the product into the organic phase. er~stirring overnight two | ayers
had forned and the organic |ayer contd ned | arge amounts of a gel-Ilike
solid. The organic |ayer was separ at egd Rd filtered through a | arge gl ass
frit (medium to renove the geI-IikeOsdﬁld The aqueous phase was extracted
three tines with DCM The conhi ned organic | ayers were filtered through

MySO4 and t he sabvent’sSmigyE obihgserapwl Afdogiud (it et et iiond?-
(75)-2-nit r&nZo[@"fﬂd?f@l'oKeﬁa[g]prﬁHeﬁYrgB @H)-%'ﬁ'é P@V‘gﬁb?l.]n%[)%h@ @ﬁh}fd?ou?s%oﬁper@ﬂ %

dark-red oil). | e enanti oner "was protect’ed, the nitro
group reduccéxbbrbly (6 ge‘bﬂtmmﬁi) wastreflusied Pracgiodittiled4pmlodeny? hovid. i Arercpelitieetd wi t h
di phenyl cy [ t h
stirring algghé?t&§5 tg%éﬁg u%%gg&gﬁ%ﬁgﬁ§%of%‘ggam?88§£MRHE$$eregumkEShed
with / il-m( (;p&z{ﬁoizashmjv;eléﬂl@é% Pﬁ?doﬂmgﬁ!dvma(a@bm@mhhmland ¢@)l-wdter twice (about 20
cyano- 0 et r ahydr o-

iy benzol 7] RN erdes Bt bbb useeund a5 Tsm (P ST IA A gh yiel d (from
t he singl e wAbIRFEIohA | REAPHIALIAB(S1AN) B G Em&iﬁb&asl Smé hesi s of
| -(6, 7- dlhydr%ﬂ ﬁggen%%ﬁﬁq(gﬂﬁﬁléhgq j?rw(@ 75§yr?dggln- é : i g(%
mbutzozytcar%liglyﬁaﬁﬂ}gﬁgg ® fsg%@@fﬂré Afks. SHLTBEn: ol (. dihub- s b ¥12)

ri@z [

-(7-(r-buto yca?gony aﬁ3§§w? g Z—?gf?gﬁ3%antj'ﬁ%gﬁgb%H)ILHMS purity:

g]ﬁnguléne Eg%ﬁ)@bﬁb@hﬂhﬁdﬁfﬁ){Z Og g, 4. 75 nnDI)land | . (108
ydr azi no i hy enz pyri dazi ne g,

4.75 mol ) mere1%1xeg“%nm§deTd?ﬁhmm{%ﬁ%g6qh P%ﬁg(ééggen5|on was heated to
90 0C and senhzd[6d]dyoloheta[blpyiteich@ah-ose(us1 @ OWwasmmol), sodium m-

nitrobenzenesulfonate (2.48 g, 11 mmol), sodium hydroxide (1.86 g, 46.5 mmol) in water

(80 mL) was heated under reflux for 1.5 h. The solution was cooled to ambient

20  temperature, and then acidified with concentrated hydrochloric acid. The solid which
precipitated was filtered off, washed with water and crystallized from ethanol to give 6,7-
dihydro-2 H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3(5H)-one as tan crystals, 1.46 g; 'H
NMR (DMSO-dg, 300 MHz) 13.04 (s, 1H), 7.25-7.45 (m, 4H), 6.78 (s, 1H), 2.49 (m, 2H),
2.35 (m, 2H), 2.04 (m, 2H) ppm; MS (ES) 213 (M+H).
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allowed to cool to ambient tenperature and the tol uene was evaporated using
a rotavapor. The crude product was then checked by HPLC and TLC. Col um

chr omat ogwephi/mss4esi | i ca gel using CHCO 3 and 5% NH3 ( 2Mpcm/uskdlo2ef7$ or ded
sonme clean fractions of product which gave 367 ng (14% of the desired
product, |-(6,7-di hydro-5 Hbenzo[ 6, 7] cycl oheptall, 2-c]pyridazin-3-yl)- N
-((75)-7-(/-butoxycarbonyl am no)-6,7,8,9- tetrahydro-5

H-benzo[ 7] annul ene-2-yl ) -1 Hgyﬁﬂgflbqg@p@;@ﬁm@m ne. The inpure
fractions were further purified by reverse phase HPLC to yield another 515

my (20% of the Syetesied brlddieet,/-disidia{bENVE( 7 BycleiptaliH2 ) 19 rdazigs, | H,
NH), 7.92 (s, IH, 7.86 (s, 2H),~7.69 3(m 3H), 7.34 (m IH,
7.23 (m IH. 6.96 (d, IH. 6. ssc?%?oquﬁ’?ﬁ%({) 2.72-2.39 (m 8H).
2.22 (m 2H), 2.07 (s, IH, 1.92 (m 2H 8 (s, 9H) 1.17 (m 2H ppm
trifluoroacetic acid salt M5 (ES) 553. , 551.42 (MH). SYNTHETIC
EXAMPLE 2 The foll owi ng conpounds of thexf nvéntion were prepared accordi ng
to the methods simlar to those descrlbed\]hereln | - (6, 7-di hydro-5
H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazi yl)- N -(7-(acetam do)-6, 7,8, 9-
t et rahydr o- 5H-benzo[7]annu| ene-2-yl)-1 HI,2, 4-triazol e-3,5-di am ne, 1H NWR
(DVBO-d6, 300 MHx) 9.A0mixtsre of He, compogng @ffomla(l?e)g@7ﬁllﬁ'§r<(%f 3H), 7.47- 7 31

5"50°5 1o (iR PoyghafMhagbuidd g RSl (Gt oa fOrg QR 0

M5 (ES) 495\N%]reﬂMleH|)for 2 h.( Aftér cd)lohygimcmﬂnent temperature the volatiles were evaporated.

H benzo[ 6, ycl |, 2-.c] pyri daz

( met hoxyc ar ng d%()u{;ﬁ%dan lj“%e of 1865' '%eé?r}d(aswgéxg-nb{nggrbonate CH,CI, (200

H- benzo[ 7] afnywenetddd W di NeHh i Thi BiZ6ls Gveds Sepliafed] 4, the itudbiR 3, 300
M—lz)89087g 1sso e 1 lah:5'753(5%331) 78tO778 oM

bs,
7.47-7. M (emtragﬁé Wlthlé)é@C?z 039 rr(om tirg H)Fﬁercqyemedoegf(rm laygay werp e@sheéwﬂh H)H)

g H§30 :23 gg‘ (215H4n§2 ?)ﬁerg H?é a%eﬁ(é/lésr@%%redz |_r07d9conge8n£r_;teﬁnale ?&leo d%gg%m@?a (EnES)

565. 29 ( M+Hﬂ)f) I3-ahorF-6¢7- myyﬁroé%{ -benzo[6,7]cycloheptal1,2-c]pyridazine was obtained as a

H b 6, I 7 f i n-
Ty er 7, BT Ry SR Bor D KNS PP aGnt v a1 SRR T
triazol e-3, ﬁswllzam(m%H)lELQNh(@e(an.d@z, 301 IS : But®: [()20; IN (m@): 231 (s,

7.92 (s, AH, 7.85 (s, IH, 7.71-7.68 (m IH), 7.51-7.45 (m 2H),
7397%53((3{[ 7.08 (d, IH), 3.67 (t, IH, 3.52 (d, 2H), 3.18 (bs, 2H)),

2.84-2.52 (m 6"@. 2. Aterratiddly, 6,7-dihydro-2H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3(5H)-
one was heated with 20 mL of phosphorus (IIT) oxychloride at 100 °C for 4.75 h. The

solvent was removed under vacuum. The residue was treated with ice and saturated
sodium bicarbonate solution. The solid which formed was filtered off, washed well with

20  water and air-dried to yield the corresponding 3-chloro-6,7-dihydro-5H-
benzo[6,7]cyclohepta[1,2-c]pyridazine (1.6 g); '"H NMR (CDCls, 300 MHz) 7.82 (m, 1H),
7.44 (m, 2H), 7.39 (s, 1H), 7.27 (m, 1H), 2.55 (m, 4H), 2.32 (m, 2H) ppm; MS (ES)
231/233 (M+H).
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(m 8H), 1.58-1.41 (m 3H ppm M (ES) 557.23 (MtH); 1-(6, 7-di hydro-5

H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazin-3-yl)- N3-(7-

( (et hoxywarbomgbsset hyl ) (et hyl ) am no) - 6, 7, 8, 9-t et r ahydroTASkinenznfs

7] annul ene-2-yl)-1 HI,2,4-triazol e-3,5-di am ne, 1H NVR (DVSO d6, 300 MHz)
9.62 (s, IH, 9.1 1 (s, IH, 7.92 (s, IH, 7.81 (s, IH, 7.78-7.71 (m |H),
7.45- 7.41 (m 2H), 7.38-7.32 (m IH), 7.04 (d, IH, 4.37 (d, IH, 4.11 (d,
(. 378 (s, 2R, 3.59 (U, | SNdgBhcriARATAIN 172, 65- 2, 57 (m 7H),
2.31-2.21 (m 3H), 1.59- 1.40 (m 2H) ppm M (ES) 539 21 (M

| - (6, 7- di hydr oSgnthesieeZel63zaycct. (zSh@p{da[ ﬁszeo;qié,ﬁ]cdalzmn%[yﬁ)a]pmda(zme((2A) 2-

(carboxy)pyrrolidin-1-yl)-6,7,8 etr enzo[ 7] annul ene-2-yl) - |
H1,2,4- triazol e-3, 5-di ani ne, E%ﬂﬁ "?ﬁfg@ %(#3180 MHz) 9.55 (s, IH), 9.1
8 (s, IH, 7.94 (s, IH, 7.72-7.68 (m |} 7-7.40 (m 2H), 7.38-7.31
(m 2H), 7.05 (d, IH), 5.05-4.70 (bs, (g, I'H, 3.64 (t, IH,
3.52-3.48 (m |IH), 3.31-3.25 (m |H), 2.2 0 (m 3H), 2.62-2.52 (m 3H),
2.39-2.20 (m 5H), 2.09-1.78 (m 4H), 1! 49\ 1. 38 (m 3H ppm M (ES)
551.27 (MrH): |-(6, 7-di hydro-5

H benzo[ 6, 7] cycl ohept a[ |, 2- c] pyri daBim n-3-yl)- -(7-(4-

(et hoxyaar bonyl )Ai perA ﬁhiunuﬂe-oyme cﬁmﬁo&;cﬁeﬂf@hﬁt&iﬂm B-Ehloro-6,7-dihydro-5H-

oot 1L 8 L o s el hOASASIED o0
7.71-7.68 (4, j?"d)mmﬁ}))@pdfg miQ)f@fHan@l"\Q/as rZﬂ@x%d ?oﬁ%lﬂ%ﬁe%'?ﬂ)@h ftgﬁmﬁa@:ntl H, 4.09

(d, 2H), 3.55 (t 8 (d I H), :
2.52-2. 42 (‘@mpgRiure, 5 npigobwatgr was ad@H; andzth%ol@aleswm)ethqn emlpqrat;zé mth

I%I- ggn; o?g, g'%%:y%_&'%epdgff&g Wa%g%,arbp zi%@&- v %r_sgﬁgqtfogl_t%%d'ﬁnn, el Esufidl hydr 0-5

( car boxip) pi sph'd ivxdts nellec;eﬁ)byﬁi tratBnInd etastedydthocodd atoethza|tithean duiee freeZ2- vyl ) - |

ARTTRRIIE e A e T A el L N S L S

(m IH, 7 ¥0zd[ ,,7]dyb!bhe}ﬂa[4Q @py‘&ﬁiaélﬁb (5]‘1|)4,g, 38%?%83 dAaifed as|d'il1ght3ye~ﬁﬁw(sdlid,| H) ,
3.12-2.98 (| (m 7H),
> 415 36 ( NM'%BO@NQ@Z SIHOIDM 7 AR, B35 (morbif4 & B2 o 11
ppm M5 (ES) o P812620 H)Jr:|69(ﬁz7z by gdr aﬁt J 6.9,z 2H); LC-MS: purity: 100%;

H benzo[ 6, 7] cycl ohépt a[ I pyri dazi n- - (7-
((car bobéynéft/lﬁ)(m)(ﬁ()rréiﬁg)‘{’lﬁa)m no) 6,7,8,9- tetrahydro 5

tbenzol 7] annul §0e-2-yfobiaol b ks ) A5 e oA RSeronif § VSO 06, 300

c]pyridazine (1.6 g) was heated with anhydrous hydrazine (4 mL) in ethanol (50 mL) at

100 °C for 4.75 h. The solvent was removed under vacuum. The residue was partitioned
between chloroform and 1M saturated aqueous potassium carbonate. The organic layer

20  was dried over anhydrous sodium sulfate and concentrated under vacuum to give 3-
hydrazino-6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazine as a brown solid; 'H
NMR (CDCls, 300 MHz) 7.74 (m, 1H), 7.30 (m, 2H), 7.17 (m, 1H), 6.92 (s, 1H), 2.49 (m,
2H), 2.39 (m, 2H), 2.12 (m, 2H) ppm; MS (ES) 227 (M+H).

25 SYNTHETIC PREPARATION 13
Synthesis of Phenyl N'-cyano-N-(7-(z-butoxycarbonylamino)-6,7,8,9-tetrahydro-5 H-
benzo[7]annulene-2-yl)carbamimidate (Cb-5)
Finely ground 2-Nitro-8,9-dihydro-5H-benzo| 7]annulen-7(6H)-one(8.00 g, 39.0
mmol) and L-alanine (34.7 g, 390 mmol) were added to the reaction buffer (1000 mL,
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(s, IH, 7.95 (s, IH, 7.87 (s, IH, 7.73-7.68 (m I1H), 7.48-7.41 (m 2H),
7.39-7.33 (m 2H), 7.05 (d, IH), 4.10 (bs, 3H), 3.57 (t, IH), 2.78 (s, 3H),
2. 68- 2. 45v0rep102is34652. 3. 4-2.22 (m 3H). 1.55-1.39 (m 2HpcparspoivB212ES)
525.22 (MtH); 1-(6, 7-di hydro-5H benzo [6,7] cyclohepta] 1,2-f yridazin-3
-yl)- 3-(7-(4- (ethoxycarbonyl nethyl)piperazin-l-yl)-6,7,8,9-tetrahydro-5
H benzo[ 7] annul ene-2- yl)-I HI,2,4-triazol e-3,5-di am ne, 1H NVR (DVSO d6,
300 MHz) 9. @ade&&/BlbtatalyﬁeslzTﬁ§mnlth'f)e wak sﬁﬁec(ﬁlgoﬂohﬁly fok-aBdut(2®, m1|n|‘h ord%rtz)3 7.69
(m IH, 7.49-7.41 (m 3H), 7.38- 7.32 7.06 :

2H), 3. 54- objgn aypifop) susm@@nib@@t(yﬁilommwl@ sféhezpmvaéffmedmt&se n@Xé@O @g "2H)

2.37-2.22 6
(g 1= (oo Goa o e b B iR oo mnane O B DO 0 e Sy
-(7-(4- (cawtreﬁsldngit Ak ppli qfelnealzacnwhmkymeswasg Stirghg why dmoinged at a slow

iy o5 BB it hocke Db By Y SR oy pigs Pl #@5@‘% i

N--(7-(pyrroi®H] Dukiny the-cobirsd oBtheréaetldSramydblor bf the bﬁm&[cﬁhﬁgkﬂlﬂd) epeitdw-yl ) - |
H 1,2, 4-triazol e-3, 5-di am ne, I@ﬁ@Ssg? 24 0I\/Hr , 505.33 (MH);

1- (6, 7- di hydiPREesplose ASET ¢ éaﬁ]HPcI;F‘cP bisapwad /erﬁ@\f%%.?hesre@ﬂﬂyn W

- (7-(pyrrol,giBs ulb %laachng%a? h&}fb@%hﬁ*&ﬁglwém‘kﬁaeéﬁ@{ g&(ﬁnﬁﬁ eﬂﬁs it~ |

H1,2, 4-triazol e-3,5-di am ne

| - ( 6 7-di hy‘daS(ﬁllﬂed-lytgewzl@lD’GO Vl}%lmoﬁhé@@ tpasterod }Wﬁ@&tmﬁp the yorg)amcmhase
75 f
I—If E)e n)zo ]( a‘gﬁ%’%éﬁewgﬂ]}’é@%@%?s i;ac?{ I’%I’ng.% %‘F& {hgggg%f% : “h (Ca(,mt?ﬂ}ged( l&% 553.3 1

(MHH) , 55 lardolin{sM{k)gel-lik( ©)id- Thoryhanie Jayer was separated and filtered through a large

Hb 6, 7 I d : l)- N -((75)-7-am

et r anydr o- ST-BEH BRI A TONG 1o G kT S T p8bcol PBAke g BXERRINGE  or i
acid salt Idi&NVRH{ DVFOITR co%ﬁﬁ)ﬂeMdl anf liyels ﬁl&;e flltdredMhbon I?N%%d;%nd i), 7.65
(m 3H), 7.72 (d, IH, 7.47 (m ,. 7.03 (d,

| H), 3.32 (¢lvepigwerpevaporatpd ta give t}g: c%:g].regi agggnf M75;%Z|)mtr@7@pneqﬂ S%my@ogg (m

! free base MS (ES) 453. 65
mH?pn]S MS‘S}Q E@%@rﬁ? Ml:%?%a%z%r%&a%%msal trcl\a/g (E%)e 453( 14)(MH‘|) 451. 23
MH: -

(6 7 dﬂﬁydmle&nl&htb&mro*{@ ehBeC-pheeata], theuied pyoup datneet 18-yl ) - Ni
7- | |
i bonvol 71 il SR IR TN ST OB G el RN S epchpimititiso o o,

300 MHz) 9.(@3Rgh: chehsbl 1nNB|)mL éf 195propanol with stirring at ambient temperature overnight.

I~

The solid was filtered, washed with isopropanol and ether and dried to give phenyl (75)-N'-
20  cyano-N-(7-amino-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulene-2-yl)carbamimidate, as a white

solid in high yield (from the single enantiomer via transamination).

SYNTHETIC EXAMPLE 1
Synthesis of 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°-((7S)-7-(¢-
butoxycarbonylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7}annulene-2-yl)-1 H-1,2,4-triazole-
25 3,5-diamine
H;C CHs

O>\O>LCH3

HN
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(s, IH, 7.82 (s, 2H, NH2), 7.71 (m IH), 7.45 (m 3H), 7.31 (m 2H), 7.05
(d, 2H, 3.75 (t, IH, 2.96 (m 4H, 2.73 (m 4H), 2.65-2.42 (m 4H), 2.23
(m 4H), wo2dioass462 H), 1.08 (s br, 2H), 0.61 (d, 4H), @Cc2s¢ao/odtdys ppm M
(ES) 561.30 (MtH), 559.42 (MH); I-(6,7-dihydro-5

H benzo[ 6, 7] cyclohept a[l,2-c]pyridazin-3-yl)- N -((75)-7-((2-

nmet hyl propyl ) am no) - 8 9-tetrahydro-5 -benzo[ 7] annul ene- 2-yl) H1, 2, 4-

6,7,
Ly azol e 3, 5 LALLM L VG o dioiiize 8?396?‘*“(@&%&5#)7 372‘;’ (s b
oH) | 7% o7 bEnz:loz[l]él(lmlcra]r]ielrQ yl)&ﬂimﬁuda?eg(grao 4, W75 rﬁ’m616aﬂd %qum@eﬂ dlﬁydga—g 2 ?g
Sm: 6.6 Hz, Pﬁ”B%ﬁ»é]Cﬁ\‘}é‘ﬁFHé% éaze‘i\‘/‘vﬁ]l)og %4%575 MNPBe m‘ﬁ‘%%’%@ﬂ%r 0-5

H benzo[ 6, Thes). ohRRuLsHehsidn Wh@ﬂé’a’té@l&é 00°8-a)dl Jtirrdd for 24 ., Bhe dlcar solution was
((propyl )am no)-6,7,8,9-tetrahydro-5 H-benzo[ 7] annul ene- 2-yl)

, |, 2, 4- 17 | adlowed toxos] @i aarhiens emnqrayvR apbSEe lyes, waRyappiyd ugn%lr@a\@sor( m
8.19-
H) ?Th%%rﬁ@pr%d%%wl@ tﬁgrbg e%l?ed(l{_%ngﬂé_& %%J ngzboﬁf}m( %orﬁm%raghip& (d, I'H),

3.20-3. 44
4H), 2.1 1- sﬂlc’azgeKmngZKl}l)IC13hnd6%]NH8(mn MGPH)Efo@led_Sme lean fagtion9ofd 1 (s 3H)

FF Denzol 6. FeYET BREBEATA 065 P gL aia esigprodic T BhSaro-51

(di propyl arﬂeﬂ@) 6 6]@«:18}1@3:15[&%@199;&&@@ tﬁ-bxél'@m‘[}-ﬂ(abﬁwkﬁﬁﬂmﬂylﬁin)nd) 6,7,8,9-
H1,2,4-triazaol e- ne H(DNE ? 912(5, I H),
8. 67-8. 95 (tayahyde: 55}“‘)7!7@&@@%%? Z3yly-1H3 6 rjazpleg3, ?ﬁfaﬂ}l{lﬁ The wpuee’ 56 (m

5 7. 05
> H)8 3.2 98 Ef%ctlt%ns W<§e %Jr['ﬂ%r pl!uji'ﬁed b% 1'6\761‘5% ﬂlgse(quLdZ ) ylela Ather 48 b2

T m Ih@?@eS(rml e, 51 SR (M3 D700 WiEl7) 805 (ot Mol T8 5@;7%((,%)
H benzo[ 6, ﬁ9 é{la @/24 %y%li—l 734 {ma 1) 7.23,Gm, JH), G960, 1) 683 (0 1D
6 7 525 Z Eetmmmrmgzzweam[ gﬂiﬁaﬁmﬁném’ 2yO7)(s,|IH) 1.92 (m, 2H), 138(s 9H)

ria I am ne 7.94
(s RS ]8’3704‘% zg—p Pp‘é’H)r upIGRoetic ang %h\%%js)%? 2%954%)?%4%&}?57 29-7.41

(m 2H), 705(d IH), 3.52-3.68 (m 2H), 2.93-3.27 (m 4H), 2.66-2.85 (m
4H), 2.50-2.65 (m 4H), 2.1 1- 2SYNTHRTIBH)XAMPBB2 1.60 (m 2H), 1.09-1.29

RGN IGHE HR RO G CEREOY TN
(cycl ohexyl aHi109) 1@ d&cFpddickahydr o-5 H benzo[ 7] annul ene-2-yl)- 1H 1, 2, 4-
1-(6,7-dihydro-5H-benzo[6,7]cycloheptaf1,2-c] pyridazin-3-yl)—N3 -(7-(acetamido)-6,7,8,9-
20 tetrahydro-5H-benzo[7]annulene-2-yl)-1H-1,2 4-triazole-3,5-diamine, 'H-NMR
(DMSO-d6, 300 MHz) 9.07 (s, 1H), 7.93 (s, 1H), 7.90-7.65 (m, 3H), 7.47-7.31 (m,
3H), 7.24 (s, 111), 7.00 (d, 1H), 3.89-3.80 (m, 1H), 2.71-2.50 (m, 8H), 2.30-2.19 (m,
2H), 1.96-1.88 (m, 2H), 1.80 (s, 3H), 1.37-1.19 (m, 2H) ppm; MS (ES) 495.21
(M+H);
25  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1 ,2-c]pyn'dazin-3-yl)-N3 -(7-((2R)-2-
(methoxycarbonyl)pyrrolidin-1-y1)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yi)-
1 H-1,2 4-triazole-3,5-diamine, 'H-NMR (CDCls, 300 MHz) 8.90-8.78 (m, 1H),
.48 (bs, 2H), 7.93 (s, 1H), 7.80-7.78 (m, 1H), 7.47-7.41 (m, 2H), 7.38-7.30 (m,
3H), 7.05-7.00 (m, 1H), 3.82 (s, 3H), 3.80-3.64 (m, 2H), 2.94-2.81 (m, 3H), 2.79-
30 2.71 (m, 4H), 2.70-2.67 (m, 3H), 2.38-2.43 (m, 4H), 2.38-2.29 (m, 3H), 1.80-1.60
(m, 2H) ppm; MS (ES) 565.29 (M+H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -y1)-N’-(7-(4,4-
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triazol e-3,5-diamne, M5 (ES) 535.30 (MtH), 533.46 (MH); I-(6,7-di hydro-5
H benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- -5-((75)-7-

(cycl operwol2ariassdss6, 7, 8, 9-t et rahydro-5 H benzo[ 7] annul eaeAR2¢op21274+ 1, 2, 4
triazol e-3,5-diamne, M5 (ES) 521.28 (M+H), 519.28 (MH); I-(6,7-di hydro-5
H-benzo[ 6, 7] cycl ohepta[l, 2-c] pyridazin-3-yl)- N

-((75)-7-((lcycl opentylethyl) amno)-6,7,8,9-tetrahydro-5

T L e B PR
-((7.9)-7-(2- primpleassamide, Ha\IMR(@M&@ym; B0(GMEZ) 8162 65, ma,rmm (enPH)Z yI) |
8 35 (s 1k 7 Gty s o Ak g a3y 7 (b 0935 60k (o

2H), 7.36 (s br 7dS|'&i; 1%) 2%7((51}15*5)52 (@, @H) GQS(bﬁ)ZH)Bz %2323& &, 227222
3.10-3.16 (m | H), 2.80 (m__4H), ((I}Zt]s 07-2.33 (m 5H),
1.19-1. 40 (m 2y 8111) 11658(h4l(ln3P®p@ms1MS éﬁ%) Séaﬁﬁ H)ES) 495.26 (MH),

¥ benzol 6, TGy ELRG S PUELE PeyclongpiafL2-gloypdad Syl (5 5.
EII- Im::t2 hzl b?fw gzg:(((jamafthmparﬁoﬂylﬁeﬁyt)@meﬂajﬂ}adnm)% ,H8 Beetzafydjoaiitul ener 2-yl) -1
H benzo[ 6, 7] cychS%ﬁﬁ?quqleZ“e?] w:yﬁdggi{n%mﬁ %% %%le 7% ﬁyﬁ( (BIKBI; 300

|(4 I( Cyg | thexy | rrelt hmgl)a%m@) 118), 9.18.(9-1181 7.0h g1 1), 5 .44 (benpof. 7$arvm(hxemla) Z-46-) - |
rrazol e
(677 hydr or 5 4% GeAo b1 29 eroRTh7 AP Te byttt B H K8 (o 75) - 7-

d | ohexyl 1) -1
1 oy e el by, i e -

(§6 7-di hydro-3 %meﬁibPEInYWESbﬁb%lh{M+H) clpyri dazi n- 3- yl)- N
75)-7-((5;7 -5 Hb

[ 7] analul eEl(e Wﬁﬁygrfﬁfig?zﬁ[éﬂm}( az%?é gjb&rlg%%e Y%thEﬁl\gE% OO de, ggéo
MHz) : (3 lg (s, I(l:-gb)rbo@)lﬂ,ﬁroﬁlﬂmbr yD29.8, 936’[63&5137&0991 benzoBHbnnulen28-yi)-63-1(33- 4H) ,
7.17 7.04 2.86
(m 7H) 2H)13 ot %@7(’; &’r%“m‘i %%MM%&%@@% ?R%%%}ﬂ @5”?’%

581.28 (MH); | Adx & ﬂ{)hydﬂfr@(m 1H), 747740(m 2H), 7.38-7.31 (m 2H), 7.05 (d, 1H),

HDb 6,7 | oh d
car ﬁ?,i%hen]yf)yﬁétqﬁ 76 L grchprt dazin éﬁﬁia%bsém Ko, {3 s, bELY | ) - |

H, 2, 4-triazol e-3y5; 6 affl 19, 2. W55, 387, 264 B h; sH), 2.09-1.78 (m, 4H), 1.49-
1.38 (m, 3H) ppm; MS (ES) 551.27 (M+H);

20  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1l ,2-c]pyridazin—3-yl)—N3—(7-(4-
(ethoxycarbonyl)piperidin-1-yl1)-6,7,8,9-tetrahydro-5H-benzo[7]annulene-2-yl)-1 H-
1,2,4-triazole-3,5-diamine, "H-NMR (DMS0-d6, 300 MHz) 9.11 (s, 1H), 8.97-8.90
(m, 1H), 7.94 (s, 1H), 7.85 (s, 1H), 7.71-7.68 (m, 1H), 7.50-7.40 (m, 2H), 7.38-7.30
(m, 2H), 7.05 (d, 1H), 4.09 (q, 2H), 3.55 (t, 1H), 3.38 (d, 1H), 3.10 (q, 1H), 2.85-

25 2.57 (m, 5H), 2.52-2.42 (m, 6H), 2.29-2.18 (m, 3H), 2.06 (d, 2H), 1.77-1.70 (m,
2H), 1.54-1.36 (m, 3H), 1.29 (t, 3H) ppm; MS (ES) 593.28 (M+H);

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-yl)—N3-(7-(4-
(carboxy)piperidin-1-yl)-6,7,8,9-tetrahydro-5 H-benzo[ 7 Jannulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine, "H-NMR (DMSO-d6, 300 MHz) 9.90 (bs, 1H), 9.10 (s, 1H),

30 7.96 (s, 2H), 7.74-7.69 (m, 1H), 7.50-7.41 (m, 2H), 7.37-7.40 (m, 1H), 7.05 (d, 1H),
4.40-3.83 (m, 5H), 3.53-3.44 (m, 1H), 3.36 (d, 1H), 3.12-2.98 (m, 1H), 2.83-2.71
(m, 2H), 2.62-2.59 (m, 1H), 2.57-2.43 (m, 7H), 2.41-2.36 (m, 1H), 2.29-2.20 (m,
1H), 2.02-1.91 (m, 2H), 1.50-1.38 (m, 1H) ppm; MS (ES) 565.26 (M+H);
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| - (6, 7-di hydro-5 H benzo[ 6, 7] cycl ohepta[l, 2-c] pyri dazin-3-yl) -
-((75)-7-((3- bronophenyl)nethyl)am no-6,7,8,9-tetrahydro-5

H benzo[ Avarnuwmses2-yl ) -1 H, 2,4-triazol e-3, 5-di am nepCTHShiNRog SO d6,
300 MHz): 9.09 (s, IH), 8.01 (s, IH), 7.67-7.96 (m 6H), 7.27-7.50 (m 5H),
7.03 (d, IH, 6.50 (s, IH, 4.12 (s br, IH), 3.05-3.20 (m 3H), 2.65-2.79
(m 4H5 2.55-2.64 (m 2H), 2.15-2.37 (m 4H), 1.17-1.46 (m 3H ppm M5

ﬁfﬁ’éni‘if’;’% el bR i St ;.

(di net hyl am no) (&aﬂqoayxﬁethg]t)(mmlﬂy}d)annﬁo)%b&,ﬁzteifah]ydnmﬁﬁ%emozl]yﬂn)ﬂdne-z-yl)-

5. 25 (s br. 21y |l a-Ot o, TRt DhsCe o i o8 6 b 0 iy
6.97-7.08 (m | mg ﬁﬁsgs 0Q), (7m7(!;H)H) 37996%(9181H§n748w41an6m 2785—7(3'11 2H)

2.52-2.65 4 3
B P A KL () TN (Ve ) W) ey s pET L

b 6, 7 I
(cyel obutyi S%Cn%“fﬁtz?bé“%ﬁeﬁﬁhf’%%ﬂ ﬁ*ﬂ@}“nz“‘*?fy‘?f&?ﬁ%ﬁ?zﬁ‘“?)yl )1 H1,L 2,4
triazol e- 3, 5¢-dilydre; S AvBer(zBR), 7160 IoteBtal MHe)pyriB®sn-24 )-Ni-E)1-(4- | - (6, 7- di hydro-5
H b 6,7 I d 5
bentyl aino) - o, FeBs b fepp A EP et R RCH A Sk Sy pTanutenc-2-

H1,2,4-triazol @4)3115-1 Xi-atizole,3, Mbialnn) IEMRQDM\@%M 2 MEZ) S(Mr(rsl)lH)
1(67d|hydro H benzo 7]c clohe t%ll yr| zmé&y
-((75)-1#- ({2, 2- d]iQn‘é{WIv%y &rﬁff? >77§315 e(ff}é GFA0-E41 (m, 3H) 7.38-

H b 7 | | t
300eR/|Z4(z)§ ]gngg ezsw(%l imgﬂ %d;(d 1121)4; 11 (ﬁ,ﬁg)h%z@, §15%PP) r!3813 islbzgﬂ\{&ﬁ

7.61-7.75 (m |a)80 27 Qn78Hl)9269q(t \2.357-28 n@4H) 34 3§s(m(aH)|1k%6 .2H2-2. 96
(m IH, 2.65-2 65 (m 2H), 2.36-2.54 (m 5H), 2.17-2.33
(m 2H) . 1.99- 2%‘}@(%08%1@ a3 (m 2H). 0.88 (s, 9I(—|) pplr;]D VB (ES)
azg 16 E L\S/I+?])(6 Eldlhz%tﬁ(}wbéﬂzp[ﬂ 7](:ﬁ:,16heﬂta[11yﬁr:]pyﬁdazm (3 -y)-N~(7-(4-

enzo CyCl O a
(di (cyclopent §| ‘% FL.?H’} ﬁBﬂp] %% g}’é &egf)éﬁ%yﬁ& gﬁ%enzow lannulene-2-yl)-147-

H benzo[ 7] annul qrp4.2m&b])e 3,5- kﬂamn;’e 19 (Egggd) es5 vt am ne, M5 (ES) 617. 28
(MH) , 61531% I—%r §)67d|h ydro
H benzo[ 6, Ar&ycibhapt Al e@@@ﬁyyqlﬂﬁmahh%cwpdmr( 89Dy’ 7-(pyrrolidin-1-yl)-

((cycl opent yl metgiw/t hadtkaPdo®s v ARKKRRY 12y Prrtt DeREOLIEI AOARLERS Ms Y1) -
(ES) 507.24 (M+H), 505.33 (M-H);

20  1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[l ,2-¢]pyridazin-3-yl)-N’-(7-(pyrrolidin-1-y1)-
6,7,8,9-tetrahydro-5H-benzo[7]annulene-1-yl)-1H-1,2,4-triazole-3,5-diamine, MS
(ES) 507.25 (M+H), 505.28 (M-H);

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((7S)-7-(t-
butoxycarbonylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2 4-

25 triazole-3,5-diamine, MS (ES) 553.31 (M+H), 551.47 (M-H);

1 —(6,7-dihydro—5H~benzo[6,7]cyclohepta[l ,2-c]pyridazin-3-yl)-N°~((7S)-7-amino-6,7,8,9-
tetrahydro-5H-benzo[ 7Jannulene-2-yl)- 1 H-1,2,4-triazole-3,5-diamine, formic acid
salt "H NMR (DMSO-ds, 300 MHz) 9.11 (s, 1H, NH), 7.93 (s, 1H), 7.65 (m, 3H),
7.72 (d, 1H), 7.47 (m, 2H), 7.38 (s, 1H), 7.27 (s, 1H), 7.03 (d, 1H), 3.32 (s, 1H),

30 2.71 (m, 4H), 2.65-2.45 (m, 4H), 2.21 (m, 4H), 1.29 (m, 2H) ppm; MS (ES) 553.65
(M+H), 551.37 (M-H); free base MS (ES) 453.65 (M+H), 451.39 (M-H);
trifluoroacetic acid salt MS (ES) 453.14 (M+H), 451.23 (M-H);

1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yD-N~((75)-7-
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2,4-triazol e-3,5-diam ne, 1HNVR (DVBGd 6, 300 MHz): 9.07 (s, IH), 8.34
(s,IH), 7.94 (s, IH), 7.84 (s br, 2H), 7.66-7.75 (m IH, 7.33-7.53 (m
3H), 7.28v010vdsh4657. 00 (d, IH), 2.87-3.13 (m IH), 2.40c2184010021210H),
1.92-2.33 (m 5H), 1.63- 1.80 (m 2H), 1.39-1.63 (m 4H), 1.05-1.38 (m 4H)
ppm M (ES) 535.18 (M+H), 533.16 (MH); |-(6, 7-di hydro 5

H benzo[ 6, 7] cycl ohepta[ |, 2-c] pyri dazin-3-yl)-7V- -((75)-7-

(ot (bi oyl of 2 2 A eRs g S MR SO 0BN 6, T P hggreyp ezl
66g 40 (MH); | -1(B4 ﬁaaio}eyajﬁmaﬁnne 'H NMR (DMSO-dg, 300 MHz)9 12 (s, 1H, NH), 7.95

H- 6,7 |

(b ool of 2 2 1ihasbe Bkiss 2L RHeR RTF Yty s on g8l %t(rraagﬂa AEYCHPI N
7] annul ene- 2-yl )3 15 ()22, %trﬁlmzz)otes%nwd) armismes2 @HMM? ﬁzv@m}@; 1 SD@nI\/HZ) ;

9.03 | 8.3
| H), (7$§2 ;|)55 @D, grﬁbg(slﬂ 31, (061 (I(d}-ﬁH) B)QQSﬁd{‘H{)H(PH) M%(Iiﬁé 5é1§Q(Mer) 'l

589601(m||§)594(lgl3ﬂ§03(m 2H) 2.65-2.82 (m 4H) 2. 54- 65(m 4H)
2.29-2.44 (m 4H) 3-72.33 (m 6H), 1.81 (t, IH), 1.14-1.37 (m 4H),

0.39-0. 60 (]n(67lH-l)lyqltprﬁHbﬁlz()ES)]cﬁﬁ@leﬂm[](ME}p)yrld%ﬂ33® J(JM(W?((:Z(es 7-di hydro-5

Hb 6,7 |
et ﬁSfBBtyl Lo ndy e bRt B P R s PR A s RN SR E Y 2 1,2, 0
TH) azc;l 83 (5 di ammee,-z 3 HdidNNTR, (IHN@@RothSGgIQW Hz)990Q8 (i,SH)IS—DS (s&razzH)(s

S

7133785 (m | 41408 Gn Foer 6676 (v 184 7417 55 Bha) ppl 4 . 3e e Y

IH), 2.52-2.87 (7”11(%%'){% 321&34%1%311@12 665)86 (1=n %&)12 ﬁﬁz(sm(ml 1), 24435372 48
(m 2H), 1 17-1.'34 6H) ppm_ M5 gES) 523. 20
(Vo) 521,27 (et 14061, G s b26°1.47 (o, 280, 0.93 (@ I 5.6 1z, G11) ppis MS

H benzo[ 6, 7] cycl 3 I N 75)-7-(di (3-

met hyl but yl )am ESFM%(N% xjtf)]é? %@g\% 5 Hyb)enzo[7]( énnﬁ en(e I2(yl) | H

1, 2,4- tri dz@, RdiBySrodiFAbene|6, ’Zl]byd‘ﬂblﬁp(a[]\/saj)yﬁdaz&ﬁ}e Wi((w) Dl (s, IH, 7.91
(5 115 752 (o 2 B0 Lo (0 L B A3, D 2 9
2.16-2.38 (m 7H)5-didnB%; 31 Mg aDMIIA-d, 30@1MHZ 6920& m1821H)1H)1,8319J8410@18 (m

5 0.83 (d, J =
"6, 7 dihydr o @H;»%aérzaﬁémﬁ%ymhww& Loyt T H-sag . 110285 1

-((7.9)-7-(2- 500 (m, 2H), 2.66-2.82 (m, 4H), 2.51-2.66 (m, 4H), 2.11-2.34 (m, 4H), 1.46-1.73
(m, 2H), 1.19-1.44 (m, 2H), 0.91 (s, 3H) ppm; MS (ES) 495.24 (M+H), 493.38 (M-
20 H);
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal 1,2-c]pyridazin-3 -yD)-N~((78)-7-
(dipropylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2 4-triazole-
3,5-diamine, "H NMR (DMSO-dg, 300 MHz): 9.12 (s, 1H), 8.67-8.85 (m, 1H),
7.77-8.02 (m, 3H), 7.65-7.76 (m, 1H), 7.25-7.56 (m, 5H), 7.05 (d, ] = 8.3 Hz, 1H),
25 3.47-3.70 (m, 1H), 2.99-3.18 (m, 2H), 2.83-2.98 (m, 2H), 2.66-2.83 (m, 4H), 2.50-
2.66 (m, 5H), 2.10-2.34 (m, 4H), 1.34-1.78 (m, 6H), 0.88 (t, J = 7.2 Hz, 5H) ppm;
MS (ES) 537.30 (M+H), 535.49 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal1,2-c]pyridazin-3 -y1)-N~((75)-7-(diethylamino)-
6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-y1)-1H-1,2,4-triazole-3,5-diamine, '
30 NMR (DMSO-dg, 300 MHz): 9.10 (s, 1H), 7.94 (s, 1H), 7.83 (s br, 2H), 7.67-7.75
(m, 1H), 7.41-7.53 (m, 3H), 7.29-7.41 (m, 2H), 7.05 (d, 1H), 3.52-3.68 (m, 2H),
2.93-3.27 (m, 4H), 2.66-2.85 (m, 4H), 2.50-2.65 (m, 4H), 2.11-2.31 (m, 5H), 1.33-
1.60 (m, 2H), 1.09-1.29 (m, 7H) ppm; MS (ES) 509.23 (M+H), 507.35 (M-H);
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et hyl butyl am no) -6, 7, 8, 9-tetrahydro-5 H benzo[ 7] annul ene-2-yl) -1
H1,2,4-triazole- 3,5-diamne, 1H NMR (DMSQd 6, 300 MHz): 1H NVR (DVSQd 6)
d: 9.04 (w0 2btdy0s84628 (s, IH), 7.93 (s, IH, 7.84 (s br, pRHUS2010006r275 75 (m
IH), 7.40-7.50 (m 3H), 7.32-7.40 (m IH), 7.29 (s, IH, 7.01 (d, J =8.3
Hz, IH), 2.96-3.1 1 (m IH, 2.44- 2.82 (m 13H), 2.06-2.30 (m 4H),
1.17-1.51 (m 6H), 0.82 (t, J = 7.3 Hz, 6H ppm M (ES) 537.20 (M+H),
535. 27 (M H-(6,Vd{t§di- ﬂlﬂ[bﬁﬁlio% 5]cyclohepta[ 1,2- c]pyrldazm 3- yl)-N3 ((;S)(]

H benzo[ 6, 7] cycl ohept all, t?p%“ azin- 3-

but - 2-
§ Bptﬁm@p%f&%mo@am@

enyl am no) - 6, 7, C@@f&(yl&ﬁw) )-1H-1,2.4-
H1, 24trlaZO|qu§Z(§e3glm ﬁ % 511(MH);
| - (67d|hydr05H-benzoG?choetaI idazin:3-yl)- N

-((75)-7- (bh(@?-(iBwﬂnoQSH@ani@IVﬂcm9’h€@Iaf1 8; c%ymazgaﬁyﬂ) -0°H(78)-7- ) 562. 16

b | enes 2 ;
(e G, 31 nyaradisiapphe p S el BRG Edh B A s gk ol e 3y ) -
-((7 S)-7-(rbut o bdrwérﬁmrMME@ﬂl&SQNfﬁﬂf5‘13@@’151 VS (ES) 554. 10
H b 7 triazole
(b 550 Dbt rbnep Sk pisrist Edefin 310 (791101

3:6,7 | oh o " . -
Epyr roli Llcm Oyﬁ?gl?béertiﬁgﬁg%ﬁ GZEW%ﬁfeﬁ%ﬂydré/SH(b% fl(% ?l}&g@gée@(ﬁyg lé{ : 24

VR (DVEO d 6. SUrolb-diming ) (E$)|$/633@(M+P9 69 (m 1H), 810 (d. 3:;% -
(7m983(H)Sm 2%%6%@%“% =i @W%wzﬂfgdg‘%ﬁ%[?g nhfgzwlggviy 13’7&(g£)(m 2H), 1.84-1.97
(m 3H)d L grzol p?@)yﬂemund)-ﬁ 7,[8[9qnetrN‘Sd](<E$)1 _toado| mFllﬁMﬂd)z Y530 Agﬁsf\fg;:rd?ﬁ-z,_s- N
(E? ;) 7-ani nod %@j\@@ ﬁh’ﬁ&?&?ﬁ&%ﬂ\#% g"a‘lr|7)94|(5 1

H1,2,4-triazol e}&@ -7 mwewl(hh NW?(W@(@;2}$)OQ3M(¥% 9H947 s, 1'15) 8.59

(d, 1H, 8.21 (s | H%{ %] I—? :3 62-7. 43
(m 2H. 7.26 (9 01|(ﬂ|) H)a3d§ 3(%5 (. 2 3. !9023(1 (my Hyl) 2@56%802{1&2‘}@ S6RpS f/s 44
2 2.29 p
gSE 5 Z')SIE LN ('Hn %H') 26(%7923 ﬁﬂldsrfgf%wh%%m( Bi1),4H6 (aly 0538, sthhpRPls
I(—I-Olpyr![ﬁol[Znil 3 6%?]31%?}9@?@&@@{‘93 Elq:;\g;%%:gm n zir?él gﬁ;@g% g) 7-
I netnyl a »h y b (é

H 1,2, 4-t ol dram (s, IH),

g gi (7 dsglgl.lib 28hrﬁahylbutl ;H))amﬁo)l:612 8(93|tetrh]|r9d,ro 3H9¢’§2Eng<§[7](ahhﬁlfr|1_ﬁi:)72 §g 1%1 %Iﬁ% (m
. . m , . -Z.

8H), 2.40 Ersn oK azo;, ég ﬁ%ﬁm%lhfjls(gzg)é%(lg](l\ﬁéw

20 1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-yl)-N>-((7S)-7-
((cyclohexylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-
1,2 ,4-triazole-3,5-diamine, MS (ES) 549.28 (M+H), 547.29 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N~((7S)-7-
(di(cyclohexylmethyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-y1)-1 H-
25 1,2,4-triazole-3,5-diamine, MS (ES) 645.43 (M+H), 643.51 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-yl)-N° -((78)-7-((5-chlorothien-
2-yl)methyl)amino-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-1,2,4-
triazole-3,5-diamine, 'H NMR (DMSO-dg, 300 MHz): 9.12 (s, 1H), 8.86 (s br, 2H),
7.66-7.99 (m, 3H), 7.26-7.53 (m, 4H), 7.17 (d, 2H), 7.04 (d, 1H), 4.43 (s br, 2H),
30 3.21-3.36 (m, 2H), 2.65-2.86 (m, 7H), 2.13-2.39 (m, 4H), 1.17-1.50 (m, 2H) ppm;
MS (ES) 583.15 (M+H), 581.28 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3-y1)-N~((7.5)-7-((2-
carboxyphenyl)methyl)amino-6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1 H-
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1.25 (m 2H), 1.06 (m 4H) ppm M (ES) 482.08 (M+H), 480.23 (MH);

| - (6, 7-di hydro-5 -pyrido[2',3 :6,7]cyclohepta[l,2-c]pyridazin-3-yl)- Ni

- ((75) - 7-wOanmidsydeam no) - 6, 7, 8, 9-t et rahydro-5 H benzo[ 7pamnstens227y! ) - |
H1,2, 4-triazol e3,5-diamne, 1H NVR (DVSGd 6, 300 MHz) 9.05 (s, 1 H), 8.58
(d, 1 H, 8.22 (s, IH) 8.09 (d, IH, 7.96 (s, IH, 7.85 (s, IH), 7.56-7.38
(m 2H), 7.28 (s, 7.03 (d, IH, 2.98 (m IH, 2.79-2.52 (m 12H), 2.49

(5 510, §73ﬁwﬁﬁ&23%zg%7%fs%a NS Ry SEr SBlgetly T 05 (m AR pem B
E d|6 ZL cyfg%lh% ai%ﬂyg;rz-iﬂ pyridofiaZlcyelGheptal 1, %—c@ﬁd}ﬁm B-y1)-N°~((75)-7- ((3
b1 Do B T o] drormoeny ithe A LR ot T BB AR A s T 1y

8.58 (d, IH), 8. 11234£§azo et 5-dfnfife, (. NNIR) Dlvi’sc%6 (390 MIiH): 969&61@80#&
7.60-7.40 (m 2H) 8 (s, |

(2 4)1 2. 34 (m( 6H)H) 16@@9@@ 6 721775@%@{)%3%1{)@%({%) 611|¥(me VB
ES) 538. 15 I\/Hr 2

o Do S e, P8040 (b0 05009 i Y E5 32 (m, 201, 2,15-2,37 (e, 41D,

(di (cycl opr opyI rﬁel?nywamﬂﬂ)))ppﬁ; M%(ES)tGQBIOﬁIﬂyHH) &9.06 (M-H);

300 i) o D rEn iy emel g BT Ayl S ety MRVGB oG 11y’ (706 (o

IH), 7.85 (s, | |'(Qh,me?hy5§m?m)387,(8r9 teghlydrol 53@)6650[7]al'ﬂ)uleﬂer@91)(ldi 1 EH)tmaﬁ)léLO (t,
oH). 2.77-2.54 ( 09 (m 2H)

0. 84 (rﬁO 2H) , 032§3d1(dalln%H)1Nl\éRi@1\’{55@ @%)Fg Mﬁﬁ) %&SE@) 17 (ibl’ @Hﬁaﬂ)gl'%o 39’

(MH); 1-(6,7-digy 7.65-7.78 (19, 2H), 7257 51 (n, 2H 6.97-7.08 fin, 1K 486500
H-pyr|d0[2 3 67cyc?%*nepta[ (%lc)pyrldaz - ) ’7)) 7-(di (3-

met hyl but yl ) ani o) 18),3,%-908 éfn,r&ﬁyaﬁé-léimnbéﬁid[ét ﬁﬁ(m 21912)36 (st 1, 2, 4-

rgaole- 3,5 agney MMV 6 200 B A5 1) 88,601

726(s IH), 6(%H0d IH), 2.83-2.59 (m 6H), 2.51-2.31 (m 6H), 201(

(E5) 5o 211 %Mélﬂ‘yd@g%”%nzekﬁ»ﬁfm&@p@[lﬂ ﬁ@g%r?g% B R3sish 6F) ppm MBS

H pyrido[2', 3 Qc%]l&dﬁ%hﬁﬂﬁ@} 6,[7'&,9%6%]1]@6%-@%0@2@7 hhuleﬂ\é‘ﬁy()(ﬂﬁ) 24
(cycl obutyl am no) 9-tet rahydro H benzo 7j;annul ene- yI ) IH 1,2, 4-
tr.azo|e35d|atﬁmée3it41wm(l\éﬁ/éw5@7 éwwé M- , 8.59 (d, IH)),

573_ gz Ez ' Itk (6, ﬁd%@dl%)?]{ 'bE%zo[& 7]ggc1§}§egta w-’c]pé/ |_1D§§zu( . syl)' k. ((7%) Ff?; Z §91( Enm ZEDHS |
1.96 (m 2H) pentylamino)-6,7,8,9-tetrahydro- SH benzo[7]annulene- 2 yl) 1H-1,2,4-triazole-3,5-
20 diamine, MS (ES) 523.16 (M+H), 521.27 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[1,2-c]pyridazin-3 -yD-N-((78)-7-((2,2-
dimethylpropyl)amino)-6,7,8,9-tetrahydro-5H-benzo[7]annulene-2-yl)-1H-1,2,4-
triazole-3,5-diamine, 'H NMR (DMSO-d, 300 MHz): 9.05 (s, 1H), 8.29 (s, 1),
7.93 (s, 1H), 7.85 (s br, 2H), 7.61-7.75 (m, 1H), 7.32-7.49 (m, 3H), 7.28 (s, 1H),
25 6.99 (d, 1H), 2.82-2.96 (m, 1H), 2.65-2.78 (m, 3H), 2.56-2.65 (m, 2H), 2.36-2.54
(m, 5H), 2.17-2.33 (m, 2H), 1.99-2.16 (m, 2H), 1.15-1.42 (m, 2H), 0.88 (s, 9H)
ppm; MS (ES) 523.16 (M+H), 521.26 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cycloheptal 1,2-c]pyridazin-3 -y1)-N>~((78)-7-
(di(cyclopentylmethyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-
30 1,2,4-triazole-3,5-diamine, MS (ES) 617.28 (M+H), 615.31 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclobepta[ 1,2-c]pyridazin-3 -yD-N’-((78)-7-
((cyclopentylmethyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[ 7]annulene-2-yl)-1 H-
1,2,4-triazole-3,5-diamine, 'H NMR (DMSO-dg, 300 MHz): 9.07 (s, 1H), 8.34 (s,
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1.80 (m 2H), 1.62 (m 2H), 1.32-1.10 (m 2H ppm WM (ES) 508.05 (M+H),
506.13 (MH); |-(6,7-dihydro-5

H pyri do[WO0,2810/8346Fcycl ohept a[ | , 2-c] pyri dazi n-3-yl)- N PCCAS2010/021275

(cycl ohexyl am no) -6, 7,8, 9-tetrahydro-5 H benzo[ 7] annul ene-2-yl ) - |

H1, 2, 4-triazole-3,5-diamne, 1H NNR(DIVBOd 6 300 MHz) 9. 06 (s IH), 8.60
(d, I'H, 8.31 (s, IH, 810(d IH), 7.95 (s, IH, 7.85 (s, 7.54-7.39

(1 291 720 Gl 1B (bt B0 300R G Aot pasi o, 2 3
I(_er1 6sz’ pgm 3Ms (EBSY. o&lacﬁﬁm 1&7{#5{)213 (in; (16), 34«)mgzd(rn@|151{) 1.92-2.33 (m, 5H), 1.63-
(et 'hyf’[et 1) ank BT, B ey sl o Bedddrbranaraidis oy,
HI,2, 4- trla20|ﬂ336§1\/ﬂ1—1§m ne, 1HNVR (DMSQd 6, 300 MHz) 9.04 (s, IH), 8.57

d, | 8.32 4 IH), 7.57-7.38
Em 2E)|) 5 7. b, %@hwh:')ﬁfl@e%[% a]cyql:;geptaél %@J1:1?/mzalazzv(l1?nyl)2454§3 ((7§)s‘i~a gi) 12 (m IH),

2.80- 2. 64 4 11-1. 08
oH), 1.15 Eg] TS zzléﬁé“iz%'g %‘eﬁé@ﬁﬂ‘@ ot o) Nﬁaﬂlfd% 12 (M H§ "
|- (6, 7-di hydr o- a)ehiijy]annidgr& 2-91): 161 ]7]2éytulanﬂeﬁﬁac[mmmeWﬁyESWL%(MW))

NJ-((7 S)-7- c 4§Q g_glam no)-6, 7,8, 9-tetrahydro-5
H benzo[ 7] annul € 541 H 1,2,4- triazole-3,5-diamne, 1H NVR (DMVSO- d

6, 300 MHz)| %@alh(yano Sfbﬂ)oenz%{@i]cfgaohdptén 2&];2/11dé§n 3L>IT&N3 g79L7{(d, IH), 7.96
(s, IH, 7.84 (s, 3?4 hl;g @696d IH), 3.36
(m 2H)1®.81-2. E{ébl% 0[%|2|)1]h62>t aﬁné yzliﬂet >a@|1150) 627 %ﬁt YopPH-187-1. 44 (m

4H), 1.29 (m 2H)enph anﬁ@er(e@sgl)ngzlézt tél%drgasﬁﬁﬁm%% lﬁ\ﬁm(ﬁméoa 300
, 7-di hydro-5 H-pyrl cl ohept a[ | yr| dazi n- ) -

-((7 E 5) - 7- (2- butMHamB)(s, 61H7); 830 éHD a”lﬂstol-PB V-iSB)éenlzr ] ddAul- Enlen, 21 1)-1
(. Thy . 6 o7 (o Ty BB G . SRR B2 Mk s ot ot ., 50
(m 2H), 7 20 ('s2.83-8p3 (8, TH), C65-2.89) (m, 3D §4¥12 62kin, 412), 9292, 68(nf, #H) 8H)3- 2. 19
(et o8, 55 ¢ g ot B8 BaleScumr B rrteS o b i Bt e B g o
are prOV| ded by 5@:9yl7qf\/144 gly_csﬁjga(q\g ; not limtation. In the follow ng
birol ogical eX6a7 dlh?/csiro 5H- g)enzZ)[6d I7]r<1:ycdlcr)}?eptSa[1Hl23ec]pyrl[dazm 3-y1)-N~((78)-7-(3-

methylbutylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-y1)-1H-1,2 4-
triazole-3,5-diamine, 'H NMR (DMSO-ds, 300 MHz): 9.08 (s, 1H), 8.34 (s, 1H),
20 7.93 (s, 1H), 7.86 (s br, 2H), 7.67-7.74 (m, 1H), 7.40-7.51 (m, 3H), 7.33-7.39 (m,
1H), 7.29 (s br, 1H), 7.01 (d, J = 8.3 Hz, 1H), 3.08 (s br, 1H), 2.52-2.87 (m, 10H),
2.07-2.33 (m, 4H), 1.52-1.68 (m, 1H), 1.35-1.48 (m, 2H), 1.17-1.34 (m, 2H), 0.87
(d, J=6.3 Hz, 6H) ppm; MS (ES) 523.20 (M+H), 521.27 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 2-c]pyridazin-3-y1)-N>-((7S)-7-(di(3-
25 methylbutyl)amino)-6,7,8,9-tetrahydro-5 H-benzo[7]annulene-2-yl)-14-1,2,4-
triazole-3,5-diamine, "H NMR (DMSO-dg, 300 MHz): 9.01 (s, 1H), 7.91 (s, 1H),
7.83 (s br, 2H), 7.67-7.74 (m, 1H), 7.39-7.49 (m, 3H), 7.33-7.39 (m, 1H), 7.25-7.31
(m, 1H), 6.99 (d, J = 8.3 Hz, 1H), 2.52-2.75 (m, 9H), 2.16-2.38 (m, 7H), 1.86-2.04
(m, 2H), 1.49-1.62 (m, 2H), 1.11-1.28 (m, 5H), 0.83 (d, J = 6.6 Hz, 12H) ppm; MS
30 (ES) 593.28 (M+H), 591.33 (M-H);
1-(6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1 ,2-c]pyridazin-3-yl)-N3 -((78)-7-(2-
ethylbutylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7Jannulene-2-yl)-1H-1,2 4-triazole-
3,5-diamine, "H NMR (DMSO0-dg, 300 MHz): "H NMR (DMSO-ds) d: 9.04 (s, 1H),
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6, 7] cycl ohepta[l, 2-c] pyri dazin-3-yl)-
-((7-(5)-pyrrolidin-1-yl)-6,7,8,9-tetrahydro- 5H benzo[ 7] annul ene-2-yl) -1
H 1, 2, 4- twoarmlm3455- di am ne, which is a conmpound of forowms2¢iop212a5 set
forth above in the Summary of the Invention, and which is designated in the
foll ow ng exanpl es and Figures 1-8 as "Conpound A" or "Cpd A" or "Crmpd A",
wasassayed for its ability to prevent, treat or nanage netastatic cancer,

51 oroa AL ExaiiE P TR Tl A SR B B R A RP R AT H L v

Met ast asi s of a 7T32-Trad ym'l'l}m;ﬁ 2P s, BHe 8601 (Tl $586 Misilhd), a%fam anm bit), 3f44t he

manol ogy (200052 30 13RS %?@ege‘@@nkiﬁﬂélin%é Hoor Tateeulmme 11

ability to prevens (E$ysanosmM S T BI-ABE at i ¢ cancer in BALB/c mi ce.
Formul ations Vehicle: 0.5% HP / 0. 1% Tween und A Prefornul at ed
dosi ng Sol ut{bhdibydrovbenzels HPY@@CHBI]%‘C]MW%? ﬁg’l)aﬁd(@@ kg for oral

admi ni stration. e%l%f?ﬁr%)é%w $ g%‘%é?t%ﬁl%}ﬁ%ﬁa%ﬁuamu&é EWIH’I Shefdbg.5al i ne

for 1.2 ny/kg, traveno adni A1 stration.
Zometa: Dil uted dlenmst é\dS I(ES)ﬂ)Vilﬁél\/bléi)pﬁ)S diMiHgal formul ation for

hocul at ed s ORISR NPT B R B IP T R B i v o
manmary fat pad. enﬂ)arﬁiay) 6,78f9-tetighyslt aH-HeBzd ApBnPaRL 1-NPA W- AR 4aFi)zol88,5m ce

wer e random zed into roups (10 mce per group). Dose adm nistration
began off Day 0 éﬁ%ﬂl&%ﬁ%gﬁ%@é%é(&% days (3 weeks). Conpound A was

admi ni st er ed(d Mi§Sad- g@¥¥rlc9 [p}: ?b]cg}cl\eﬁeﬁﬁ[@ mafpbﬁfdﬁﬁlﬁ@ ﬁﬂ?ﬁ—(@’ﬁ'ﬁ%}i, and

Zoneta was adm ni Stered three nor measurene wer e

perforned three bﬂltqwsarmlfm@@qk) -6 éﬁ&rtﬁﬁrﬁquéﬁ-bPEﬁ%ﬂgnW@ 2oel)-pAbl, 24
(approximately Sago By A B, Svssyt QR e pmspaken Lhrce i mes
mce were rﬂeéﬁsbdﬁgldlprifﬁpyxﬁdb ﬁ53é7wcﬂbmm[ﬂ,ata]mldafm 3DdAy-N2-(3-flobrot Hrel-
(reatment, e wersygulhanzef and the L vhor, e1eo5sd, end e gt s of
(DMSO-ds, 300 MHz): 9.23 (s, 1H), 8.54-8.69 (m, 1H), 8.10 (d, 1H), 7.98 (s, 1H),
7.87 (s br, 2H), 7.31-7.56 (m, 3H), 6.97 (t, 1H), 3.38-3.43 (m, 3H), 2.53-2.80 (m,
6H), 2.18-2.41 (m, 5H), 1.97-2.15 (m, 2H), 1.84-1.97 (m, 3H), 1.42-1.76 (m, 4H)
ppm; MS (ES) 541.63 (M+H), 539.45 (M-H);
20  1-(6,7-dihydro-5H-pyrido[2',3":6.7]cycloheptaf 1 ,2-c]pyridazin-3-y1)-N°-((7)-7-amino-
6,7,8,9-tetrahydro-5H-benzo[ 7]Jannulene-2-yl)-1 H-1,2 4-triazole-3,5-diamine, 'H
NMR (DMSO-dg, 300 MHz) 9.04 (s, 1H), 8.59 (d, 1H), 8.21 (s, 1H), 8.06 (d, 1H),
7.99 (s, 1H), 7.84 (s, 1H), 7.62-7.43 (m, 2H), 7.26 (s, 1H), 6.95 (d, 1H) 2.92 (m,
1H), 2.68-2.42 (m, 4H), 2.44 (s, 2H), 2.29 (m, 2H), 2.05 (m, 2H), 1.29 (m, 2H),
25 1.01 (m, 4H) ppm; MS (ES) 454.37 (M+H);
1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[ 1,2-c]pyridazin-3-y1)-N°~((7S)-7-
(dimethylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1 H-1,2 4-triazole-
3,5-diamine, "H NMR (DMSO-ds, 300 MHz) 9.03 (s, 1H), 8.53 (d, 1 H), 8.25 (s,
1H), 8.11 (d, 1H), 7.95 (s, 1H), 7.88 (s, 1H), 7.51-7.39 (m, 2H), 7.26 (s, 1H), 7.08
30 (d, 1H), 2.92 (m, 1H), 2.72-2.48 (m, 8H), 2.40 (s, 2H), 2.31 (m, 2H), 2.02 (m, 2H),
1.25 (m, 2H), 1.06 (m, 4H) ppm; MS (ES) 482.08 (M+H), 480.23 (M-H);
1-(6,7-dihydro-5H-pyrido[2',3’:6,7]cyclohepta[1,2-c]pyridazin—3-yl)-N3-((7S)-7-
(diethylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2 4-triazole-
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measured using a caliper in one dinension and categorized as foll ows:
Smal | : Less than 2mm Medium G eater or equal to 2mm Large: G eater or
equal to wontwesb4engs and livers fromall mce were excipsedsand/opizaced in
PLP fixative and stained for mcronetastasis quantification. Results The
results of this assay with respect to the effect of Conpound A on the total
nunmber of macroscopic |ung netastases are shown in FIGURE 1. The results of

this assay with ect t r medi um
| ung net ast ases %féf) O ﬁﬁﬁqg(@@%%%gﬁgﬁffer &nce” gesig\%enl %ezze fect of
%rrpo\lmth at T451t}§ygﬁ B%(cﬁﬂﬂl)t’/h% QsﬁHHpUSS\Q@SH?J 056- ;7138@m 2I€Ip7Q8QT,QfI_,), 7.03 A

nn- Whi t ney Tes e in
ng/ kg and t he vefi Hﬂ>e2§ég Ilg}agfﬁ(?a%f&( 6280(90&1(6 i@ﬂ% 33\@"1@2%@5({") .%HFhe
results of this assgy 2¢)t hos gﬁpg}gtpphpl\g@@ggfl@gt (mﬂgorrpound A on the

nunber of Eﬁge | ung netastases are shown in e difference

bet ween % hel T é&wd@fﬂ&gwp@da’eﬁ A7 dayclpBepigl] @gC]nymia@me? iolérﬁi’ d4(7®)Vas
significant (p ot S t e
effect of G spI %3, an%@ ’/‘%9@{? J-(E%) %ﬁlbel}%@] dﬁf‘h%}z&?’g ile\@\?/I[a}f%ztonﬁ'
significant (p<G, S}H;anﬁmﬁ-IWRmEMS[bd&ﬁOO Wiez) Oeeiyb,t1$1)08.58 [, SHASSE/(syvi t h

m of onet ast ases APetLh G Birl B GUHE: S35 maHy FoE7dR TR Hab e 1H 619 ect. of

Conmpound A at 25(d”H40)k986‘255 KgHmquﬁzmgﬁksu{)and9$1hezmemlsol1eo9was5H
significant (p 5 |tneé&Tes . The difference between t

effect B Ci spI é)cff%(t»aéH)?Pm MY (&P 23812 MgHRg 38 MhEef fect of Cisplatin at
et veen ther Br T oR e B B b ke e O e e fect. of
Cormpound A at 28difgickgrapyénghyjjrniinela®?,8 Opte@aty8ro- wmnmﬁﬂtameljen?e?syl) 1HThe
Siani 1 cant ( peo-08 el vIeRay FaoR Bhreh e BRI G YERFF Ky "o
Conmpound A in cam siat (stHW8td§) (G] BiD), 196 1Gs, I1HD),Pr.&/@NtH)) §.S5umgp @naHY) M2
mouce 7 br eactCtifior SitiaR). 1 Gl st Sieihh s> K m Bib ol

4H), 1.30-1.09 (m, 2H), 0.84 (m, 2H), 0.43 (d, 3H), 0.10 (d, 2H) ppm; MS (ES)

562.16 (M+H), 560.39 (M-H);

1-(6,7-dihydro-5 H-pyrido[2',3":6,7]cyclohepta[ 1 ,2—c]pyridazin-3—yl)-N3-((7S)-7-(di(3 -

methylbutyl)amino)-6,7,8,9-tetrahydro-5H-benzo[ 7]annulene-2-yl)-1H-1,2,4-

20 triazole-3,5-diamine, "H NMR (DMSO-de, 300 MHz) 9.04 (s, 1H), 8.59 (d, 1H),

8.21 (s, 1H), 8.06 (d, 1H), 7.99 (s, 1H), 7.84 (s, 1H), 7.62-7.43 (m, 2H), 7.26 (s,
1H), 6.95 (d, 1H), 2.83-2.59 (m, 6H), 2.51-2.31 (m, 6H), 2.01 (m, 2H), 1.66-1.38
(m, 5H), 1.24 (m, 6H), 0.88 (d, 6H), 0.83 (d, 6H) ppm; MS (ES) 594.21 (M+H);
592.25 (M-H);

25  1-(6,7-dihydro-5H-pyrido[2',3":6,7]cycloheptal 1 ,2-c]pyridazin-3-yl)-N3 -((78)-7-
(cyclobutylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7}annulene-2-yl)-1 H-1,2,4-
triazole-3,5-diamine, 'H NMR (DMSO-ds, 300 MHz) 9.04 (s, 1H), 8.59 (d, 1H),

8.29 (s, 1H), 8.10 (d, 1H), 7.96 (s, 1H), 7.85 (s, 1H), 7.55-7.39 (m, 2H), 7.24 (s,
1H), 6.99 (d, 1H), 2.93-2.53 (m, 8H), 2.31 (m, 4H), 2.11 (m, 2H), 1.96 (m, 2H),

30 1.80 (m, 2H), 1.62 (m, 2H), 1.32-1.10 (m, 2H) ppm; MS (ES) 508.05 (M+H),
506.13 (M-H);

1-(6,7-dihydro-5H-pyrido[2',3":6,7|cyclohepta[ 1,2-c]pyridazin-3-y1)-N-((78)-7-
(cyclohexylamino)-6,7,8,9-tetrahydro-5 H-benzo[ 7}annulene-2-yl)-1H-1,2,4-
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Protocol s in I munol ogy (2000), 20.2.1-20.2.16, Conmpound A in conbination
with Csplatin was assayed to determ ne the efficacy of the conbination

t her apy twoponewmssdes treat or nanage netastatic cancer i rCBAISBI10/021275

m ce. Formul ati ons Vehicle: 0.5%HPMC / 0.1% Tween. Conpound A:

Prefornul ated dosing solutions in vehicle for 7 ng/kg and 2 1 ng/kg for
oral adm nistration. Ci spI atin: Diluted in sterile saline for 1.2 ng/kg

(suboptimal cli | .cal l.ati t r ot ocol
Si xty-six BALB/c ?izroée aémlnﬁ’olg{}%M% @1\\/}\?{) da*é'ﬁ@qgé )aéjF{% {;U?r%j’%éoqﬁs”ﬁ ATCO)
grt hot opi cal | yI i 813 10(st 11€), 8hond 1BNTES 5, 11%) 7[2&5C(s 1En), Dazy 709G, PHE 7Ady (2

ays postinocul ation 60.m ce vver nto ar s (10 ce per
group). Dose adnllmr@%?éﬁllgr)rzo%gg%ﬁg &&2@ }3313i6r(ﬁ’eaﬁ?=§r092(n&2g§’ys (3
weeks) . Conpound & WRSHBAMAHSIBNEH 56 WhCEHR 198, m%lambtﬂ; M@?E@?S@éﬂlﬁt ered
once a week, and Zometa was adm nistered three tinmes weekly. Tunor
rreasurerﬁents wer@g& formed three tines per week, starting when tunors were

Pl P PR P AT s B BYAT ARBRHE TR S gt aken three
g as gr (irrg Pt ts h]:a o] :(glgéathylmhgzba%mg% ﬂﬁaﬁstetmhiycbasﬁﬂitbetnm[d]mﬁulamhﬁ -pl) SIFF- h,t;.i4e 3 a(r?;
the number of sURFAE PU et Bo YReD P alcaintle. & e tHER FHE:

net astasi s was neasyr ag), 9@9@& 1@1)6'#94 Pﬁ'IH)"}’S?’J'(@ 1d1)n’¢5$17@r8 (f&nQHFatZQE{@FI zed as
follows: Small: Less tha G eater or e 0 2mm Lar

t
G eaterlbr equal lHob. gﬁfﬁ Tﬁéi Lﬁ1é1§2 élﬁdﬂl{) veps- ﬂ@mlgﬂ)ﬂ - %é“\%@r‘é‘{bgéﬁsed and
| d PLP fi d tHagt t .
pl aced in I%(ts O?H?néjﬁﬁ%'ﬂ@[% Slf{frl ATLLHS t’z?@’ f"ﬁfkéi uad‘ﬁHE'fﬁ%}?gﬁﬁ

Results The res hi's assay wi th respe e éffect of t
conbi nati on therMS;(E&)%%d)?p(b'Lﬁiﬁ N%rﬂj(l\@Hs)pl atin on the size of the primary

o S Ran e RSl kb R ) Rsgatect Lo the
i nci dence of | i veyclépeatytigiha)ss, as@swtralyafwm-ﬂeﬂzoff'nadﬁ&ne 2-y1)-1H-1,2,4-
15 triazole-3,5-diamine, '"H NMR (DMSO-ds, 300 MHz) 9.05 (s, 1H), 8.61 (d, 1H),
8.21 (s, 1H), 8.11 (d, 1H), 7.96 (s, 1H), 7.84 (s, 1H), 7.57-7.39 (m, 2H), 7.29 (s,
1H), 6.96 (d, 1H), 3.36 (m, 2H) 2.81-2.52 (m, 8H), 2.45-2.21 (m, 6H), 2.01 (m,
2H), 1.87-1.44 (m, 4H), 1.29 (m, 2H) ppm; MS (ES) 522.12 (M+H), 520.31 (M-H);
and
20  1-(6,7-dihydro-5H-pyrido[2',3":6,7]cyclohepta[ | ,2-c]pyridazin-3-yl)-N3 -((78)-7-(2-
butylamino)-6,7,8,9-tetrahydro-5H-benzo[ 7 ]Jannulene-2-yl)-1/1-1,2 ,4-triazole-3,5-
diamine, "H NMR (DMSO-d, 300 MHz) 9.06 (s, 1H), 8.60 (d, 1H), 8.27 (s, 1H),
8.07 (d, 1H), 7.98 (s, 1H), 7.87 (s, 1H), 7.59-7.43 (m, 2H), 7.20 (s, 1H), 7.01 (d,
1H), 3.28 (m, 2H), 2.95-2.63 (m, 8H), 2.19 (m, 5H), 1.75 (m, 2H), 1.41-1.11 (m,
25 2H), 0.95 (t, 3H) ppm; MS (ES) 510.09 (M+H), 508.38 (M-H).

BIOLOGICAL EXAMPLES

The following biological examples are provided by way of illustration, not
limitation. In the following biological examples, 1-(6,7-dihydro-5H-
benzo[6,7]cycloheptal1,2-c]pyridazin-3 —yl)-N3—((7-(S)-pyrrolidin—1 -yl)-6,7,8,9-tetrahydro-

30  5H-benzo[7]annulene-2-yl)-1H-1,2 4-triazole-3,5-diamine, which is a compound of
formula (1), as set forth above in the Summary of the Invention, and which is designated in

the following examples and Figures 1-8 as "Compound A" or "Cpd A" or "Cmpd A", was
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6. The difference between the effect of both conbination therapies
(Compound A at 7 ng/kg or 2 1 ng/kg and Cisplatin at 1.2 ng/kg) and the

ef fect ofwoheinwsbiss| e al one or the active ingredients (@csaisation2rs
Compound A) al one was significant (p < 0.05, Mann- Wi tney Test). The
results of this assay with respect to the effect of the conbination therapy
of Conpound A and Cisplatin on reducing the number of large |lung netastases

i s shown i mfly @%JREHZ ablTkyﬁtoq}réJeﬁtr BB H{%Bé{%%%tﬁs}?ﬁxc%ﬁﬁ&:?tenﬁ&m%‘d A at 2
1 ng/ kg and?rrg kg and ‘vehicl e was si i cant (p<0.01, Mann- Wit ney

Test). The Q@irfbnrélﬁlem@@th@e@therewhemh@e@pﬂé@tag@ﬁ Cisplatin at 1.2 ng/kg and
vehi cl e was significant (p<0.05, Mnn-Witney Test) The results of this

assay with respect to the effecgiHf éﬁeALC?K}& n therapy of Conpound A
and Cisplatin on reducing the inci o?ence 0 arge ung netastases i s shown

i n Fl GURE 8 Effldaey df €émpamder ndtreamting hengdifdddverdfletboids aantyimay iTamor in

t her api &s (Compound A at 7 ng/ kg or éﬁlstrﬁ/k and G splatin at 1.2 ng/kg)
and the "effect of the vehicle al one 8 ficant (p < 0.05, Mann-Witney

Test). Al of thaildSariabest e mduse 4Pabredt P hicdal hodespritediis atiens, U. S
pat ent appl i cati ons foreign (Fat ent s for eign pat ent applications and

non- pat ent dﬂfﬂCPééﬁ‘ nggiofasy &0 20 {-R0L1 Ps PR iAo RS SEvEAE S ed i n

the Appli Cq{s'a‘BﬂltPﬁl&e@ﬁ?%aﬁr%dnﬁ%&%@tﬁ@&n@@rn?B!&L@Yc fsdeerence, in their
entireties. Although the foregoing invention has been described in some

detai|l to fEuinulatigns understanding, it will be apparent that certain
changes, anvaEQQéfl Cab's@‘ﬁpf\r/ﬁé’/@gvpf&%' ced within the scope of the appended

cl ai ns. Accor I ngl the ‘described enbodi ments are to be considered as
illustrati \@mnmm Prefetniulatéd &(Elngésbﬂltlbhtﬂnivﬁhlel’@tfblolﬁ ing/kgp10 me/khend 7fri ted to
the details given herei %g be nodi fied within the scope and

equi val ents of %kga%ﬁef?&é BISTAYU AT | S CLAIMED |'S: 1. A method for

prevent i ng,Citplgat (RRréce (RARENNG CaNB@Ed Ikt lO M in€ Rr 11 NmBARED & heyieoind
wherein the met hod congﬁl ses conprises adnministering to the patent a

t her apeut i cal | y 78rmgk W@(Y?Iio@éﬁ‘lhyméﬁtlﬁ‘é@h ve anount of an Ax| inhibitor
and a tfier apgiud.cal | bll‘&fed@ﬁgtg sﬁi(fﬁe' a%%le infdal ﬁ)‘ﬁtnhf‘éﬁ ﬁfﬁ?@%cuﬁa‘he&ﬁe or nore

chenot herapeuti c agents. alm 1 wherein t Axl inhibitor
is a conmpound ofadmunmmltlan(l). wher e| n:

Protocol

Eighty-eight BALB/c mice were inoculated with 5x10° 4T1 tumor cells (ATCCO)
orthotopically into the third mammary fat pad. On Day 0 of the study (2 days post-

20  inoculation), 80 mice were randomized into 8 groups (10 mice per group). Dose
administration began on Day 0 and continued for 21 days (3 weeks). Compound A was
administered twice a day, Cisplatin was administered once a week, and Zometa was
administered three times weekly. Tumor measurements were performed three times per
week, starting when tumors were palpable (approximately 3x3 mm). Body weight

25  measurements were taken three times per week at the same time each day. Tumor and
body weight measurements for all mice were measured prior to dose administration.

On Day 21 of the treatment, mice were euthanized and the lungs exposed and the
numbers of surface lung metastases were counted. The size of each metastasis was
measured using a caliper in one dimension and categorized as follows:

30 Small: Less than 2mm

Medium: Greater or equal to 2mm

Large: Greater or equal to 3mm
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R, Rand R are each independently selected fromthe group consisting of
hydr ogen, al kyl, al kenyl, aryl, aralkyl, -C(OR8, -C(ONR6)R7, and

- C( =NR6) NyB@pHfus3iesand R are each independently a pol ycycirius2tienencsar yl
containing nore than 14 ring atons optionally substituted by one or nore
substituents selected fromthe group consisting of oxo, thioxo, cyano,
nitro, halo, haloal kyl, alkyl, optionally substituted cycl oal kyl,

optional l'y substyfyfed a6y ﬁb&é‘h‘é}ﬁ' A Kk weﬁp&cg@%ﬁ&’pﬁé&ﬁ%ﬁ PtP'tfﬁgmﬁcrakﬁh
optionally substituted aral kyl, opti onal substituted heteroaryl,

opti onal | y sabstior mieemelestasipguaotif¢ation RO- CR8 . - R9- O R10- OR8,

- R9- O R10- RZILI-O?S, -R9- O R10-CN, -R9-O RI0-C(O OR8,

- R9- O R10- R6) R7, -R9-0O R10-S(O pR8 (where p is 0, 1 or 2),

- R9- O R10- N( R6) Rthe redufis 6F tRisQrséalyNiRth rebieRpto )i effeRQof@E(r@ouBﬂ,A orRBe Nt6) R7,

- R9- C( O RS, ONRG)R7, - O OR8

- RO- &R% qr@%rgf(@@crﬂf@ é(@)%%stf(%@ﬁéﬁqu @ Fﬂgﬁﬁgﬁ -R9-S(O)t OR8 (wher e
t is 1 or 2), Fi%e%thE’E?&h(svxa@a@%& ﬂe§pe9t to 1heoerffe%b of @&fdpouﬁg A3t DB RE

(where t is 1 or 2); or IS pol ycyclic heteroaryl” containing nore than
14 ring atongdiam l‘éflgs@?tﬁflﬁ@és aﬁ@b@mamoﬂﬁ@&@ s Eheediffergnée batveandhgyetéaghot

consi st ”ge%’(%neﬁt{l%é Aaaﬂqts@r‘?réﬁ SR the v ?h:{‘@g(ﬁs L8R4 kp BRhst ﬂﬁn{?}%ﬁ/}lﬁ n%?’erﬁ%%ar €

each i ndep optio y subs uted By one or nor esu
sel ect ed f rim differelguemepzvaeomlm esffeicnq ofplagiinlay # meAt daadythe vehlidie/wyd sighifitamf

hal oal k ha hal kynyI oxo, thioxo, cyano, nitro, optionally
substit eo( ¢)§§1} If@ﬁ'?‘ Whﬁﬁlel SUbstituted aral kyl, optionally substituted
aral kenyl, opti onlrégiits bhbitsiakssly @etealeki Yhe cfRpt ¢mxaﬂ1ﬂoym§ woasit thé Hb@Ber of

cycl oal kyI optionally substituted cb cl oal kyl al kyl , opt| onal I%aﬁsubstl tuted

cycl oal kyl drigeine meptasenar shovar U Hiecd Eaensa berwseryhe effst olonal | y
substi tut edc&ﬁﬁo%@% (%\She%/fé’%)éddqﬁfb% a?i“’%% ibhitaf ;B‘%fo%ol%é hxdltﬂ{&éygest)

optionally s titute erocycly eny opt | nally su stltute

het er ocycl yT}aId{fgfmmce beprden mil dfgpcmﬂﬁmlmut@d Jop/bg oad Y1 mykg arortht vehicle
substi t uted he r onal substl tuted heteroaryl al kenyl,

opti onal’l y L yﬁl&gﬁ%ge“ﬂ%%{r)w ‘P%Wt “R13-OR12, -R13-0C0(0)-RI2 ,

-R13- O R14- N( RlZ[)hB,resuRiaftN(st)wRﬂAeMeR]iB tﬁ%ffecﬂif&d)d@%ﬁﬁd AerAthN(rRﬂnE);éh

i %g: gg (F\;)laz 1Z?rRr§ agﬁzayg_skll?)lv\:;}}_-\;g( ég%%,zqt %‘__ Rzll%r% 9 N&Neen the effect of
P RO s b e S 1
0.05, Mann-Whitney Test). The difference between the effect of Cisplatin at 2.4 mg/kg
20  and 4 mg/kg and the effect of Cisplatin at 1.2 mg/kg was significant (p< 0.05, Mann-
Whitney Test). The difference between the effect of Compound A at 45 mg/kg and 75
mg/kg and the effect of Compound A at 25 mg/kg was significant (p<0.05, Mann-Whitney
Test). The difference between the effect of Zometa at 0.1 mg/kg and the vehicle was

significant (p<0.05, Mann-Whitney Test).

25 BIOLOGICAL EXAMPLE 2
Efficacy of Compound A in combination with Cisplatin in Preventing Lung and Liver
Metastasis of a Primary Tumor in Breast Tissue
Using a variation of the mouse 4T1 breast tumor model, as described in Current
Protocols in Immunology (2000), 20.2.1-20.2.16, Compound A in combination with
30  Cisplatin was assayed to determine the efficacy of the combination therapy to prevent, treat

or manage metastatic cancer in BALB/c mice.
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-R13-S(O pR12 (where pis 0, 1 or 2), and -R13-S(OtN(R12)2 (where t is 1
or 2); a polycyclic heteroaryl containing nore than 14 ring atons as
descri bedvabhowas3snd R2 is sel ected fromthe group consipstriusgoiof2eryl and
het eroaryl, where the aryl and the heteroaryl are each independently
optionally substituted by one or nore substitutents selected fromthe group
consisting of alkyl, alkenyl, alkynyl, halo, haloal kyl, hal oal kenyl,

hal oal kynyl go@%®atichfi 0X0, cyano, nitro, optionally substituted aryl,
optionally substituted aral kyl, optionally substituted aral kenyl,

opti onal |y ¥elhde:i t ut deb%BdMy hQI1%6 B‘wcdnonal I y substi tut ed cycl oaI kyl ,
optionally substit t cI oF:] l. al K 0

oycl oal ky! o amyRd & FoGHEIRE: SRR Stlioad Pl BRE ks PR AL Sk marty
substi tut ed het exdadystation. opt i onal I y substitut ed het er ocycl yI aI kyl ,

optionally substitut d het.er ocycl nyl , onal |y substituted
het er ocyXxl y‘flélpla%w prsdonaier salibg IOFI:' %@PE?%&I%}PllnlsiItf?rgﬁli%tW) for
substituted het eiﬁtggvreﬂ(l,@lamhllmst%tohonal |y substi tuted heteroaryl al kenyl,

optionally substituted heteroaryl al kynyl, -R13-OR12 , -R13-0C(O-R 12 ,
-R13- ORI 4-Rioregh 2, - R13- N(R12) - R14- N(R12)2 -R13-N(RI 2) - R14- N(R12) 2,

R3O0 N Ri2) R RSB pin R gyl eareo)
- R13- N( R12) &ZhoyopiehRy jnte ms&;wﬁi@rﬁ(@m? ,On BP430 N(iﬁﬂ:%ﬁtﬁ%? d@k@gftgher |est Oi S]_
or "2 na TREBISh D ROEL 5 rEVHEI DS 20w (B DisSeRt ReUan RS | o

i ndependentAdmlﬁ@tmrbmegefnr&mammgmuﬁn&qm 31t dy8 (Plvedrsyl r@&ﬁﬁbund'Ak\X/hs
al kenyl, al kynyl, hal oal kyl, hal oal ke(%1 hal oal kynyl , hydroxyal kyl,

opti onal | y alipaiseredtwiee a9y, Cispletinoway adpiniststedionge awedr ankgemedgtasonal | y
substitute y

substitute d?{;@%%%ﬁﬁ%e 9%%% ?g%g |§/‘§§%§{§ﬁ%§g cyc‘%<Iy %bnf@%éeq{}ﬁésa% tionally
subst i t ut edveskcitating yhet keroys Wempvalp@biaI(agpr%mgtblytixﬁem)cﬁ@kimwe@t al kynyl ,
optionally substituted h I bstlt ed

het er 02{); I yrpeqsﬁrepen%“felreotﬁﬁa tgfe\éﬁ‘ﬁ%tsﬁpf’ ut e g}eesr%lgyc ]I(I%ka nJ“m"éS’h onal |y
substi t ut ecbddgtmighc yrehynkahdayafpt all mpctel vasia heysusedyaiar wﬂ@d ab@irgtadoy. ,
optionally substituted heteroaryl a |, o onal | y substituted

het er oaryl al kenﬁ 2 %ﬁé? IrWt%BtsW%dYeéﬂQ‘Hl%%”é%eSé‘W the [Rganrrposegapd g

-R10- CN, - RL@miBs surfgéé)luﬁg RBiadtases BB Lu-PREhaside ofkBh FletdiR¥ag, or any R6

and R7, together with the comon nitrogen to which they are both attached,
form an optihensatedl ysisg p saliner ineene ieensionang (categorigad aptollewsl | y substi t ut ed

N-hetergcycl yl\ small: Less than 2mm

Medium: Greater or equal to 2mm
Large: Greater or equal to 3mm
The lungs and livers from all mice were excised and placed in PLP fixative and
stained for micrometastasis quantification.
25  Results
The results of this assay with respect to the effect of the combination therapy of
Compound A and Cisplatin on the size of the primary tumor is shown in FIGURE 5.
The results of this assay with respect to the effect of the combination therapy of
Compound A and Cisplatin on the incidence of liver micrometastases is shown in FIGURE
30 6. The difference between the effect of both combination therapies (Compound A at 7
mg/kg or 21 mg/kg and Cisplatin at 1.2 mg/kg) and the effect of the vehicle alone or the
active ingredients (Cisplatin or Compound A) alone was significant (p < 0.05, Mann-
Whitney Test).
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each R8 is independently selected fromthe group consisting of hydrogen,

al kyl, al kenyl, al kynyl, hal oal kyl, hal oal kenyl, hal oal kynyl, optionally
subst i t utwa 2aroyis346opt i onal |y substituted aral kyl, opti omairius2eostars ut ed
aral kenyl, optionally substituted aral kynyl, optionally substituted
cycloal kyl, optionally substituted cycl oal kyl al kyl, optionally substituted
cycl oal kyl al kenyl, optionally substituted cycloal kyl al kynyl, optionally

S Ub_St ituted het efli%%&ﬁt)! bt th‘?s%&é}r\@iltﬂ ﬁésﬁelépt%tthé éﬁ&_@'oﬂ“ﬁ& @6198&55&6{1! tﬁér%;)ﬁl of
optionally substituted heterocyclylalkenyl, optionally substituted

het er ocycl yCampeumlA asifEisplatan pyredudisg the ummadehedtiange lungimetaspsesoin ahdwn in
substitute aryl al I tionall ubstitut ed, het.eroarvyl kenvl, and
opt; onal |y Eos 25k Bikdace AEANAL LR BPEbLbtich ELSRORLINEY SR - 200
from t he graudpehiehsistsighificaht @<0i0t @dhnhBihitneyaNeso)ptTihe miidryncs bbsieeh teed

straight or hranched al kyl ene _chain, .an optionally substituted straight or
branched al W’éﬁéﬁeﬁmﬂ -?awa/kgﬁn%ml@ﬁ&aFyggﬁsgrtti@fﬁ-%ﬁd a\ggmey 250
branched al kynylgpecgitgbhinieRsd WBlilrebcl RARPERIESE hy cGRbigsiRdndhAML he
group consisting of an optionally substituted straight or branched al kyl ene

chai n, an opempevad|Aang (Bisplptinerrsdetingihg hrcidanchelagh denganitasigseeisshewmim and
an opti onal ti : i ) N R1'
s 1 ndependibly® S TR Erepbe Bilin BF oA ERER B N a0 I BT,
cyano, nitrA aahehg/KaRE 2¢ acdikSiiid Cisplatidapehoberkic) yndstht efféce df fhe ovhitkalgroup
consi stjhg of hydrogen, alkyl enyl al oal kyl, optionally substituted
cycl oal Kyl ,wmg%ﬁgﬂ}&gﬁggﬂ@%%ne cFSh kyl al kyl, optionally substituted
aryl, optionally substituted aral kyl, optikenatly substituted heterocyclyl,

optionally substituted heterocyclylal kyl, optional Iuy substituted heteroaryl
, optionally subiptihe éJdS-rpéteétrSo‘dr%P%tFprhC-a 0 PeERgatqReoU Shpatery) 0- NO2

- R10- N( R8) : < = r _ t her: .. \w t he
comon nit rzag 8 g%@%%%@? ﬁ?} %’rg%gl)}(% % gﬁ @%ﬁ’eﬁaﬂ? g&n& %ﬁﬁ ptg {l%a\rfl\ﬂg %qy
subst i t ut edreidned &r wdips Ispdcifmatiomansiperilisted i thes\ipditationtldata Shdsbtreinsarppratekach

R13 is isndﬁF) nglgnt lerr sel ecthed fromthe group consisting of a direct bond,

an opti ona eyelsu%getl il S?IF%I?Uéﬁtfesbr branched al kyl ene chain and an

optional 'y substAltisugll thetfo@pghg imventundiae besh debdeibry iesenccdeading fadiitagach R14
(s i ndependent |y sel aet of fromthe oroup consi sting,af an optionally
within the scope of the appended claims. Accordingly, the described embodiments are to
be considered as illustrative and not restrictive, and the invention is not to be limited to the
20  details given herein, but may be modified within the scope and equivalents of the appended

claims.

144



CLAIMS:

1. Use of an Axl inhibitor and one or more chemadpeutic agents in the
manufacture of a medicament for preventing, trgabinmanaging cancer in a patient,

wherein the Axl inhibitor is a compound of formla

R3
5 N'|-N
R 5
/ N I\\I
R! R?

wherein:

R!, R* and R are each independently selected from the grougistimg of hydrogen,
alkyl, alkenyl, aryl, aralkyl, -C(O)& -C(O)N(F)R’, and -C(=NR)N(R®R’;

R?and R are each independently a polycyclic heteroarytaioing more than 14 ring
atoms optionally substituted by one or more sulpstits selected from the group
consisting of oxo, thioxo, cyano, nitro, halo, takyl, alkyl, optionally substituted
cycloalkyl, optionally substituted cycloalkylalkydptionally substituted aryl,
optionally substituted aralkyl, optionally substéd heteroaryl, optionally
substituted heterocyclyl, FORE, -R*-O-R'%-OR¢, -R*-0-R'*-O-R*-OR,
-R*-0-R'%-CN, -R-0-R™-C(0)OR,, -R*-0O-R'*-C(O)N(R)R’, -R*-0-R'*-S(O}R®
(where p is 0, 1 or 2), RO-R-N(RO)R’, -R*-O-R™-C(NR")N(RHH,
-R%-0C(0)-R, -R-N(ROR’, -R*-C(O)R, -R*-C(0)OR,, -R*-C(O)N(R)R’,
-R%-N(R®C(O)OR, -R*-N(R®C(O)R, -R*-N(R%)S(O)R® (where tis 1 or 2),
-R*-S(O)OR? (where tis 1 or 2), -RS(O}R® (where p is 0, 1 or 2), and
-R%-S(OIN(R®R’ (where tis 1 or 2);

or R is a polycyclic heteroaryl containing more thanribgy atoms as described above and
R?is selected from the group consisting of aryl hateroaryl, where the aryl and
the heteroaryl are each independently optionalhsstuted by one or more
substitutents selected from the group consistirglofl, alkenyl, alkynyl, halo,
haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxgjamno, nitro, optionally substituted
aryl, optionally substituted aralkyl, optionallytsiituted aralkenyl, optionally
substituted aralkynyl, optionally substituted cyakyl, optionally substituted
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cycloalkylalkyl, optionally substituted cycloalkykenyl, optionally substituted
cycloalkylalkynyl, optionally substituted heterotylc optionally substituted
heterocyclylalkyl, optionally substituted heterolyalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted hetengaoptionally substituted
heteroarylalkyl, optionally substituted heteroalkgsyl, optionally substituted
heteroarylalkynyl, -B-OR"?, -R'*-0C(0)-R?, -R**-0-R*-N(R'?),,
-RlS-N(Rlz)-RM-N(RlZ)z, -ng-N(Rlz)-RM-N(RlZ)z, -R13-N(R12)2, -Rl?’-C(O)RlZ,
-RB-C(O)OR?, -R™-C(O)N(R),, -R*¥-C(O)N(R)-R*-N(RPR™®
-RBE-C(O)N(R®)-R™-0OR"?, -RE-N(R'C(0O)OR?, -RE-N(R®)C(O)R?,
-RE-N(R)S(0)R* (where tis 1 or 2), -B-S(O)OR (where tis 1 or 2),
-R™-S(O)}R"™ (where p is 0, 1 or 2), and “RS(O}N(R™), (where tis 1 or 2);

or R is a polycyclic heteroaryl containing more thanribg) atoms as described above, and
R? is selected from the group consisting of aryl hateroaryl, where the aryl and
the heteroaryl are each independently optionalhsstuted by one or more
substitutents selected from the group consistirglofl, alkenyl, alkynyl, halo,
haloalkyl, haloalkenyl, haloalkynyl, oxo, thioxgjamno, nitro, optionally substituted
aryl, optionally substituted aralkyl, optionallytsiituted aralkenyl, optionally
substituted aralkynyl, optionally substituted cyakyl, optionally substituted
cycloalkylalkyl, optionally substituted cycloalkykenyl, optionally substituted
cycloalkylalkynyl, optionally substituted heterotylc optionally substituted
heterocyclylalkyl, optionally substituted heterolpalkenyl, optionally substituted
heterocyclylalkynyl, optionally substituted hetengaoptionally substituted
heteroarylalkyl, optionally substituted heteroallygmyl, optionally substituted
heteroarylalkynyl, -B-OR", -R**-0C(0)-R?, -R**-0-R*-N(R'?),,
-REN(R)-R™-N(RY),, -RE-N(R™)-RM™-N(R'),, -R*-N(R),, -R™-C(O)R?,
-RB-C(O)OR?, -R™-C(O)N(R™),, -R**-C(O)N(R?)-R*-N(R®)R™®
-RBE-C(O)N(RD)-R™-0OR", -RE-N(R'C(0O)OR?, -RE-N(R¥C(O)RY,
-RE-N(R¥S(0)R* (where tis 1 or 2), -B-S(O)OR™ (where tis 1 or 2),
-R™-S(O)}R" (where p is 0, 1 or 2), and *RS(O}N(R*), (where tis 1 or 2);

each R and R is independently selected from the group consjstirhydrogen, alkyl,
alkenyl, alkynyl, haloalkyl, haloalkenyl, haloalkgnhydroxyalkyl, optionally
substituted aryl, optionally substituted aralkyptionally substituted aralkenyl,

optionally substituted aralkynyl, optionally sulbsted cycloalkyl, optionally
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substituted cycloalkylalkyl, optionally substitutegcloalkylalkenyl, optionally
substituted cycloalkylalkynyl, optionally substidt heterocyclyl, optionally
substituted heterocyclylalkyl, optionally subst&dtheterocyclylalkenyl, optionally
substituted heterocyclylalkynyl, optionally substi#td heteroaryl, optionally
substituted heteroarylalkyl, optionally substitutezteroarylalkenyl, optionally
substituted heteroarylalkynyl, *ROR?, -R™°-CN, -R°-NO,, -R'*-N(R?),,
-R-.C(0)OR and -R°-C(O)N(R’), or any R and R, together with the common
nitrogen to which they are both attached, form tooally substituted\-
heteroaryl or an optionally substitutiseheterocyclyl,

each R is independently selected from the group consjstirhydrogen, alkyl, alkenyl,
alkynyl, haloalkyl, haloalkenyl, haloalkynyl, optially substituted aryl, optionally
substituted aralkyl, optionally substituted araleoptionally substituted
aralkynyl, optionally substituted cycloalkyl, optially substituted cycloalkylalkyl,
optionally substituted cycloalkylalkenyl, optionaBubstituted cycloalkylalkynyl,
optionally substituted heterocyclyl, optionally stitbuted heterocyclylalkyl,
optionally substituted heterocyclylalkenyl, optitipasubstituted
heterocyclylalkynyl, optionally substituted hetengaoptionally substituted
heteroarylalkyl, optionally substituted heteroalkgamyl, and optionally substituted
heteroarylalkynyl;

each R is independently selected from the group congjstira direct bond, an optionally
substituted straight or branched alkylene chaimg@ionally substituted straight or
branched alkenylene chain and an optionally sultettstraight or branched
alkynylene chain;

each R’ is independently selected from the group consjstinan optionally substituted
straight or branched alkylene chain, an optionstilgstituted straight or branched
alkenylene chain and an optionally substitutedgittaor branched alkynylene
chain;

each R'is independently selected from the group consjstirhydrogen, alkyl, cyano,
nitro and -OR;

each R?is independently selected from the group consjstirhydrogen, alkyl, alkenyl,
haloalkyl, optionally substituted cycloalkyl, optially substituted cycloalkylalkyl,
optionally substituted aryl, optionally substitui@alkyl, optionally substituted
heterocyclyl, optionally substituted heterocyclid] optionally substituted
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heteroaryl , optionally substituted heteroaryla]kg:*-OR®, -R'*-CN, -R'*-NO5,
-RY-N(R?),, -R-C(0)OR and -R%C(O)N(R),, or two R?S together with the
common nitrogen to which they are both attachea fan optionally substitutel-
heterocyclyl or an optionally substitutdidheteroaryl,

each R*is independently selected from the group consjstina direct bond, an optionally
substituted straight or branched alkylene chainandptionally substituted straight
or branched alkenylene chain; and

each R*is independently selected from the group consjstinan optionally substituted
straight or branched alkylene chain and an optigsaibstituted straight or
branched alkenylene chain;

as an isolated stereoisomer or mixture thereof@ @utomer or mixture thereof, or a

pharmaceutically acceptable salt or N-oxide thereof

2. The use according to Claim 1 wherein the comgaifriormula (1) is
selected from the group consisting of:
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-(7-(pyrrolidin-1-yl)-

6,7,8,9-tetrahydro{3-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[l,2}pyridazin-3-yl)N>-((7-(9-pyrrolidin-1-yl)-

6,7,8,9-tetrahydro43-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8}pyridazin-3-yl)N*-((7-(R)-pyrrolidin-1-yl)-

6,7,8,9-tetrahydro{3-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yl)N°-(3-fluoro-4-(4-

(pyrrolidin-1-yl)piperidin-1-yl)phenyl)-H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N>-(7-(pyrrolidin-1-yl)-

6,7,8,9-tetrahydro{3-benzo[7]annulene-1-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-H-benzo[6,7]cyclohepta[1,8lpyridazin-3-yl)N>-(7-(S)-pyrrolidin-1-yl-

6,7,8,9-tetrahydro43-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-((79)-7-(t-
butoxycarbonylamino)-6,7,8,9-tetrahydreHbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N*-(7-(acetamido)-6,7,8,9-
tetrahydro-5-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-(7-((2R)-2-
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(methoxycarbonyl)pyrrolidin-1-yl)-6,7,8,9-tetrahydbH-benzo[7]annulene-2-yl)-
1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[l,8}pyridazin-3-yl)-N*-(7-(4,4-
difluoropiperidin-1-yl)-6,7,8,9-tetrahydrorbbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>-(7-
((methoxycarbonylmethyl)(methyl)amino)-6,7,8,9-t¢tydro-3-
benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>*-(7-((2R)-2-
(carboxy)pyrrolidin-1-yl)-6,7,8,9-tetrahydrd-Bbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N>*-(7-(4-
(ethoxycarbonyl)piperidin-1-yl)-6,7,8,9-tetrahydsbt-benzo[ 7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-(7-(4-
(carboxy)piperidin-1-yl)-6,7,8,9-tetrahydrd48benzo[7]annulene-2-yl)H-1,2 4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>-(7-
((carboxymethyl)(methyl)amino)-6,7,8,9-tetrahydnd-benzo[7]annulene-2-yl)-
1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[l,2}pyridazin-3-yl)N>-(7-(4-
(ethoxycarbonylmethyl)piperazin-1-yl)-6,7,8,9-tétydro-53H-benzo[7]annulene-2-
yl)-1H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-(7-(4-
(carboxymethyl)piperazin-1-yl)-6,7,8,9-tetrahydrd-benzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-(7-(pyrrolidin-1-yl)-
6,7,8,9-tetrahydro{3-benzo[7]annulene-1-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[l,2}pyridazin-3-yl)N>*-((7S)-7-amino-6,7,8,9-
tetrahydro-5l-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((7s)-7-
(di(cyclopropylmethyl)amino)-6,7,8,9-tetrahydrétbenzo[ 7]Jannulene-2-yl)H-

1,2 ,4-triazole-3,5-diamine;
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1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N*-((79)-7-((2-
methylpropyl)amino)-6,7,8,9-tetrahydrddsenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
((propyl)amino)-6,7,8,9-tetrahydra-bbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
(dipropylamino)-6,7,8,9-tetrahydra-bbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>-((7S)-7-(diethylamino)-
6,7,8,9-tetrahydro{3-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
(cyclohexylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
(cyclopentylamino)-6,7,8,9-tetrahydréd5enzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[l,2lpyridazin-3-yl)N*-((79)-7-((1-
cyclopentylethyl)amino)-6,7,8,9-tetrahydrétbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>*-((79)-7-(2-
propylamino)-6,7,8,9-tetrahydra-bbenzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-
diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,8lpyridazin-3-yl)N>-((79)-7-((3,3-
dimethylbut-2-yl)amino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
((cyclohexylmethyl)amino)-6,7,8,9-tetrahydrétbenzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>-((79)-7-
(di(cyclohexylmethyl)amino)-6,7,8,9-tetrahydrétbenzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-((79)-7-((5-chlorothien-
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2-yl)methyl)amino-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8}pyridazin-3-yl)N*-((79)-7-((2-
carboxyphenyl)methyl)amino-6,7,8,9-tetrahydid-benzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N*-((79)-7-((3-
bromophenyl)methyl)amino-6,7,8,9-tetrahydrd-6enzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-y)N>*-((79)-7-
(dimethylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
(cyclobutylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8lpyridazin-3-yl)N*-((79)-7-(3-
pentylamino)-6,7,8,9-tetrahydrd#5benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-
diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-y)N*-((79)-7-((2,2-
dimethylpropyl)amino)-6,7,8,9-tetrahydrd¢i8enzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-benzo[6,7]cyclohepta[1,8lpyridazin-3-y)N>-((79)-7-
(di(cyclopentylmethyl)amino)-6,7,8,9-tetrahydreHbenzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
((cyclopentylmethyl)amino)-6,7,8,9-tetrahydreHbenzo[7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>-((79)-7-
(di(bicyclo[2.2.1]hept-2-en-5-yImethyl)amino)-6, R8tetrahydro-5i-
benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-H-benzo[6,7]cyclohepta[1,2lpyridazin-3-y)N>-((79)-7-
((bicyclo[2.2.1]hept-2-en-5-yImethyl)amino)-6,7,8&rahydro-5i-
benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>*-((79)-7-(3-
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methylbutylamino)-6,7,8,9-tetrahydrd45benzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8lpyridazin-3-yl)N>*-((79)-7-(di(3-
methylbutyl)amino)-6,7,8,9-tetrahydrd45benzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-B-benzo[6,7]cyclohepta[1,2lpyridazin-3-yl)N>*-((79)-7-(2-
ethylbutylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,2}pyridazin-3-yl)N*-((79)-7-(but-2-
enylamino)-6,7,8,9-tetrahydrad-Bbenzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-
diamine;
1-(6,7-dihydro-5-benzo[6,7]cyclohepta[1,8pyridazin-3-yl)N>*-((79)-7-(butyl (but-2-
enyl)amino)-6,7,8,9-tetrahydra-Bbenzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-
diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yl) N°-((79)-7-(t-
butoxycarbonylamino)-6,7,8,9-tetrahydreHbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI)-N°-((79-7-amino-
6,7,8,9-tetrahydro{3-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2}pyridazin-3-y) N>-((79)-7-
(dimethylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2}pyridazin-3-yl) N>-((79)-7-
(diethylamino)-6,7,8,9-tetrahydrd=-Bbenzo[7]annulene-2-yl)H-1,2 4-triazole-
3,5-diamine;
1-(6,7-dihydro-B-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI) N>-((79)-7-
(dipropylamino)-6,7,8,9-tetrahydra-bbenzo[7]annulene-2-yl)H-1,2,4-triazole-
3,5-diamine;
1-(6,7-dihydro-B-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI) N>-((79)-7-
(di(cyclopropylmethyl)amino)-6,7,8,9-tetrahydrétbenzo[ 7]annulene-2-yl)H-
1,2,4-triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI)-N*-((79)-7-(di(3-
methylbutyl)amino)-6,7,8,9-tetrahydrddsbenzo[7]annulene-2-yl)H-1,2,4-
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triazole-3,5-diamine;
1-(6,7-dihydro-B-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI) N>-((79)-7-
(cyclobutylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yI) N>-((79)-7-
(cyclohexylamino)-6,7,8,9-tetrahydrd4sbenzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2}pyridazin-3-y) N>-((79)-7-
((methylethyl)amino)-6,7,8,9-tetrahydrd4&benzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine;
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2}pyridazin-3-y) N>-((79)-7-
(cyclopentylamino)-6,7,8,9-tetrahydréd5enzo[7]annulene-2-yl)H-1,2,4-
triazole-3,5-diamine; and
1-(6,7-dihydro-H-pyrido[2',3":6,7]cyclohepta[1,2lpyridazin-3-yl) N*-((79-7-(2-
butylamino)-6,7,8,9-tetrahydro-bbenzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-

diamine.

3. The use according to Claim 1 wherein the comgdaaf formula (1) is 1-
(6,7-dihydro-%4-benzo[6,7]cyclohepta[1,8lpyridazin-3-yl) N*-((7-(9-pyrrolidin-1-yl)-
6,7,8,9-tetrahydro{3-benzo[7]annulene-2-yl)H-1,2,4-triazole-3,5-diamine.

4. The use according to Claim 1 or Claim 2 whetle@one or more
chemotherapeutic agents is selected from the grongisting of antimetabolites,
alkylating agents, coordination compounds, platiraomplexes, DNA cross-linking
compounds, inhibitors of transcription enzymespsyme kinase inhibitors, protein kinase
inhibitors, topoisomerase inhibitors, DNA minor-guve binding compounds, vinca
alkyloids, taxanes, antitumor antibiotics, hormgraematase inhibitoygnzymes, growth
factor receptors antibodies, cytokines, cell sfararkers antibodies, HDAC inhibitors,
HSP 90 inhibitors, BCL-2 inhibitors, mTOR inhibigyproteasome inhibitors and

monoclonal antibodies.

5. The use according to Claim 4 wherein the onmare chemotherapeutic

agents is selected from the group consisting othhoeathamine, cyclophosphamide,

153



ifosfamide, melphalan, chlorambucil, ethyleneimjmasthylmelamines, procarbazine,
dacarbazine, temozolomide, busulfan, carmustimeugtine, methotrexate, fluorouracil,
capecitabine, cytarabine, gemcitabine, cytosinbiaogside, mecaptopurine, fludarabine,
cladribine, thioguanine, azathioprine, vinblastwvagristine, paclitaxel, docetaxel,
colchicine, actinomycin D, daunorubicin, bleomytkasparaginase, cisplatin, carboplatin,
oxaliplatin, prednisone, dexamethasone, amino tjiuméde, formestane, anastrozole,
hydroxyprogesterone caproate, medroxyprogestetanmmxifen, amsacrine, mitoxantrone,
topotecan, irinotecan, camptothecin, axtinib, biodutcediranib, dasatinib, erlotinib,
gefitinib, imatinib, lapatinib, lestaurtinib, niloib, semaxanib, sunitinib, vandetanib,
vatalanib, anti-Her2 antibodies, interferaninterferony, interleukin-2, GM-CSF,
anti-CTLA-4 antibodies, rituximab, anti-CD33 antthes, MGCDO0103, vorinostat, 17-
AAG, thalidomide, lenalidomide, rapamycin, CCI-788rafenib, doxorubicine,
gemcitabine, melphalan, bortezomib, NPI052, genmhaty alemtuzumab, ibritumomab
tiuxaetan, tositumomab, iodine-131 tositumomalstiraumab, bevacizumab, rituximab,

and anti-TRAIL death receptor antibodies.

6. The use according to Claim 5 wherein the onaane chemotherapeutic
agents is selected from the group consisting @irfiuracil, cytarabine, paclitaxel,

docetaxel, cisplatin, erlotinib, lapatinib, soraferdoxorubicine and gemcitabine.

7. The use according to Claim 5 wherein the onmare chemotherapeutic
agents is selected from the group consisting areygine, paclitaxel, docetaxel, cisplatin,
erlotinib, lapatinib, doxorubicine and gemcitabine.

8. The use according to any one of Claims 1,&, 3 wherein the cancer is

metastatic cancer.

9. The use according to any one of Claims 1, 2,%wherein the cancer is
selected from the group consisting of acute mydkutemia, breast cancer, pancreatic
cancer, non-small cell lung carcinoma, proliferatiisorders of the head and neck, and

colorectal cancer.
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