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PYRt | OLOTRI AZI NE COMPOUNDS AS KI NASE | NHI BI TORS Thi s
application clains priority fromU. S. Provisional

wa\ppbkioearé on No. 60/533, 335 fil ed Decenber 29, PQD0S2004/043169

t he di scl osures of which are incorporated herein by

i o EEROTT R 2P CEMraONTRAS S NE RS
Lyr osifif F%T@%rﬁ&&kﬁé‘ﬂrﬁbr frofOMSh PR e Gl IA¢ 9?%&1%%
such as HERI, HER2, and HER4 thereby making

BOEF361 334 lech Dicearairer €9, 208nths disThusures wpwhishisramsoglosated herein

'usefnge in . the treatnment of di seases, other than

nc i BRI PEeNs soci ated with signal transduction
pat hways operating through growth factor receptors
such as HER, HER2 and HER4. BACKGROUND OF THE
| NVENTI ON Recept or EIEIBO@THIEMEN(DKDNS) are
[ rrport ant in the transm ssion bi OChﬁ’g] cal

acr oss l”tlﬁglVqu‘%@[fg RS 1D FARBOHHdS é]éqt jahibi-fhetyrosine k?nase activity of
I
9 SNARERE ARELER sﬁewgsﬁg]_am ngaﬁtze%riocﬁng{a%@g%an 0L 1Rn useful

tak matighn@er ggie nThel cmntﬂwn@d as momselﬁlt arthe treat&rent of diseases,
intracel lular tyrosine kinase domain. The

@éh@éhwangﬁrovw}?h@gc%wmé@ &ﬁ%ﬁlgn@mﬁz}sd%ﬂﬂ%ﬂ BEAS oBpeting

b rueferred to
EIEF%B%H ﬁg%tﬁtf%e&g&gg%—%& > ese 1anlzé-)&(;fsﬁar e al so
referred to as erbBl, erbB2, etc. HER is al so

commnlyreferredto as_the epidernal factor
(EGF) receptor. BNGHRGRQUNDQ tT%ﬁIBIfV]ﬁE% t hese

recept
£ R BplPYE L RIS R PLE 1 o BE Mk
iedhehtical siphels Hefdskihn pbamaan@nbrane eﬁcﬂd Theserratsmembrane
epithelial cells as well as tunor ({ Ei,nthllal

drolgees q*ﬁé%ﬁ%sac% St SRl
<{1 d%&f’&x? gh@;ﬁgﬁzﬁ%ﬁcﬂﬁa ﬁﬁfrﬁ%sto Q4 intracellular tyrosine

nyosa C
kinase domain.

The human epidermal growth factor receptor (HER) family consists of four
distinct receptor tyrosine kinases referred to HER1, HER2, HER3, and HER4. These
kinases are also referred to as erbB1, erbB2, etc. HER1 is also commonly referred
to as the epidermal growth factor (EGF) receptor. With the exception of HER3, these
receptors have intrinsic protein kinase activity that is specific for tyrosine residues of
phosphoacceptor proteins. The HER kinases are expressed in most epithelial cells as
well as tumor cells of epithelial origin. They are also often expressed in tumor cells
of mesenchymal origin such as sarcomas or rthabdomyosarcomas. RTKSs such as
HERI1 and HER? are involved in cell proliferation and are associated with diseases
such as psoriasis and cancer. Disruption of signal transduction by inhibition of these
kinases would have an antiproliferative and therapeutic effect.

The enzymatic activity of receptor tyrosine kinases can be stimulated by either
overexpression, or by ligand-mediated dimerization. The formation of homodimers as

well as heterodimers has been demonstrated for the HER receptor family. An
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HERI and HER2 are involved in cell proliferation and
are associated wth di seases such as psoriasis and

W@ amsm661701 sruption of signal transduction by PCT/US2004/043169

i nhi bition of these ki nases woul d have an

St boodingiiey Ras fredkpBitiuof of HERY et Sessrtonbpmne of
'E‘Gif ﬁa&ﬁgr Mig8hd @ hiQVRERUN BER] B forhiddy ﬁrowth factor alpha,

gand medi at ed direrization. The formatio
betaetinlie,tepasn-bhisldingdSGReatndrepdegrding. Hasrdoddererization among the
denpnstrated for the HER receptaor, famly. Anexanple of .
HopbliECPRigE Kipgsep gan lrf‘epre bytindiRg isrmApFery gigpe heregulin
a?éqergf ehé& elﬁggilélﬁi { a];'ngg\;}t %%Pactte%)drcﬂﬁ{%%gflm5scltﬁvolving

BelR2cal [HERS) or héﬂﬂ/ﬂfﬂéi%rﬁ‘r@neﬁ@ﬁ resuitd ie pi diggificamt)stimulation
Het er odi nerj zati gn_anong the four HER receptor kinases
ekifhe ﬁéois%ha@@%eoﬁcayltbpmp ARFEPIOT HEPASE P%endhovglé OpRPEdGITpGeDLOrs
(3RS ERBIm A inBE TRAMI0 ok Sl HERA' h ISR shGH Bo e

kftR3tctiRé t3onhhd et dverexpredsivh b$ thete@ptor @ldirfal id@MNariety of cell
stinmul ati on of theghgr05|ne ki nase activity of the

Bpee phetvatippef rcentenhomediggromd heteredimers er@éﬁé]lt%‘ﬂs

R B ST e O e g SR  Bf

pm1ﬂ@< pI'Iﬁ§ &l fbno‘ﬂéd by'the laeg epioRrof at@i0e lilay s@gﬁﬂ[ﬂgqiath@iys such as
cell Activation of receptor honodi mers an

H@s@malo vikss the peergubylel a9sqerivie Bk s MEAR Kinasei )r?éld the
Bﬁc?’spﬂé{ﬁ@hgqﬁq{o?glﬁfagg F}{Ig "0 @%d 1? 1vgttl(§1f5f th ﬁﬁﬁ{yl&g 1#ve been

|va

stiowaodbddbaell piddiferatiowg ambihb Wehisitis Gfla@‘@t(béiﬁls @nhibition of HER
i nvol qu@gl the m crotubul e associ at ed protein kinase
8

kinpge signabins h;ls baed sheen phivbpheacllayelifemspr andsuRiivals e
Shown MR Sl L YRR P APER ORI BoBEfTbe

afpraxianteds 250- SmmhtantacmegﬁuéEFﬁlguﬂealsm% gieKimag sﬂfl@dure of
been,shown to inhibit cell proliferation and survival.

HIER 1p pbtchi encRmpgssessthe giably epngeryed fratuesantiafl psAbErsfdhe
I%Eeq}a}é}eng ﬂ%ﬂg‘ 'Thg r&% NG s &8 |1§’ se%é%%eﬁgr?hc?@@o%ba&m%ni, or
WibES: hrmlﬁnmaﬂsteﬁnmhlelobe gﬁIN/ lobeis ebmp@lseﬂ edtaifiesstedndadl B sheet
anfdngneerpsfogﬁnetn{] g helix, called helix aC. The C lobe is larger and is predominantly

helical. The two lobes are connected through a single polypeptide strand (the
linker/hinge region), which acts as a hinge about which the two domains can rotate
with respect to one other upon binding of ATP and/or substrate. ATP is bound in the
deep cleft between the two lobes and sits beneath a highly conserved loop connecting
strands B1 and B2. This phosphate binding loop, or P loop, contains a conserved
glycine-rich sequence motif (GXGX¢G) where ¢ is usually tyrosine or phenylalanine.
The glycine residues allow the loop to approach the phosphates of ATP very closely
and to coordinate them via backbone interactions. The conserved aromatic side chain

caps the site of phosphate transfer. ATP is anchored to the enzyme via hydrogen
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protein kinase famly. The protein kinase fold is

separated into two subdomai ns, or | obes. The smaller
woRdsnediim@l | obe, or N | obe, is conmposed o f aPCT/US2004/043169

five-stranded b sheet and one prom nent ahelix, called

tLB‘ﬁPé ﬁet@gexﬁ,ﬁbgdegiﬂqu etySanh H GBI ag&nﬁ&e@l%qhﬂ@fﬁte%}’qn and

el1cal. e two l'obes are connected through a sifglé
thetippepingae rasidwendt the Bewd dfiikeChAdntiged doagiran) , whi ch
acts as_ a hinge about which the two dgonains can rotate

wi t h QRIEpElghotmiogARsIen Ieawires SePIBFFRITANY AlGHTIRBPMERPloteveral
AR oo TR o R Al P AL ahRED Ao

®AN0Re18 (WERT hambsridy asaitendad reffRhse P bomphBERAE MEBW and
| oop, or P | oo contains a conserved glycine-ric

&Sﬁégé Aengin KSRGS 00T samnaty Symodiattyor
BRSOUDROP I AR E Gns SENGERS Belel M Rob”

A1 8limahers ety hadkapkiidniyl SieERed bPRs subditate, while
conserved aronmatic side chain caps the site of

Ao P hagages indhydlfagen baing interaetivas dent ouentespi 3y fesngl & and
hydr ogen ds between its adeni ne iety. and the
PP AR REAS R RE R Rtk (BT RL AR GifofRd & Msas as
fohmbint REFSIS0O Hé8&ssitih NIE 0632283, aRf aléd R qfnd®fdFithébinding of two
domai n. Opti mal phosphotransfer requires the precise

diyrdent anetalroetiorpanEeivedin eperdinagion ©f thel tyiphesphetsi gtoes t hat

are sol ut el onser ved,anon kno ki nases

Aepa TR R B P iR ST e d i ighsy i SRl motecule
ihEbR6B M EntodiffBAPHOREN Riadds Re/pratideds 0R42 daseripBUn@f the
in REFSEQ accession NM 005228) enmanate from a high

czgandiention @f Hsmptadyticdompirang the Ad Pobisdingfclefhandhef the eirm)l,arities
Si,t called,the cat.alyti.c.loop. Ast813 interacts, wth
] Sieryilten Mg SRSV RD e biadmE Reion o it pawijatathete are

r&%bh@wﬁﬁiﬁ&ﬂ@bﬁﬂﬁm%@ﬂ&t ihat 41 db0aeiipib® BHIATP, kAl i eldse BBow
that orient Asp8I3. Asn818 and anot her absol utely

stropiveal disgrsdtitbeiwaen oneelsirgiofethe kinpsafamilyu kigared shows the

.Asr.855 a nd.in REFSEQ. accession NM,005228)... ar

iR SRR A BV B Reeminey SRR RO MRt i e
(CRIR DN SThd WedkME ebgidhs G ANl GhHmh kAsPATPMndind BHQSEB dbBneated
group. Nunmerous structures of conplexes with ATP, its

in thel figwe as(1sthe pdenins) inding region; (2) the ribose pocket; (3) the
phosphate binding pocket; (4) a mostly hydrophobic region 1, behind the adenine ring,

and (5) region 2, a cleft or a tunnel adjacent to the ribose pocket and the N3 nitrogen
of adenine which points towards a surface-exposed area of the kinase domain. The
available structures of kinase/inhibitor complexes indicate that one can take advantage
of the regions not occupied by ATP, e.g. regions 1 and 2, for increasing binding
interactions and hence binding potency and potentially because of sequence
differences between kinases in these regions also modulate selectivity.

A combination of crystallography, modeling, screening and medicinal
chemistry efforts has led to the understanding of the binding mode of the
pyrrolotriazine chemotype in the ATP binding site. Based on an X-ray crystal
structure of the pyrrolotriazine chemotype inhibitor in VEGFR-2, it has been shown
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i nhibitors bound to different protein kinases have
provi ded a clear description of the organization of

w0 b@soediaé yti ¢ domai n and t he ATP-bi ndi ng cl ef PCEDS2004/043169
the simlarities and differences that exist within the
(R DU il bildS yPH BB po@f add R R ey
ibtgratfibys withl theliatgetihgion shitadyd AR, Ulnahis dinddigsmbye, the C5
bet ween nen?ers of the kinase fam|y. Figure 2 shows

growp i sliertsd inte Hhe hghlyepnsgrved f’tbﬁéﬁ'lﬁlilqyﬁﬁléat? Begksts. GFheifthawoup,

. N-= : ‘ e S
dopbidite (ERE DAL ORI Engy g be ool Ry REbLiRGEHcBh
aindl thi€6 r@prie dasciedibjo thbepatfariyiegibn DdiMgleliog oPhiuretited

the ribagse pocket;_(géithe phosphat e bi ndi ng pocket;
examples 9b dis Ghemaiynsgm SR shogis shat the G2 Broyn claimed itethisne

o . ¢ | adi
g 07y S8 A bRl Bl G AP e s
ofBio€ op®bNths abaElgToRseprdd ragi@ueiRated iaphasphatd Hifding, e.g.,
ki nase domai n. The avail abl e structures of

AsnRd% and AsPHA 1t BERdovwmbsxiee)- i ndi cate that one can take

adva f. the. reqglens.not cupi ed ATP, e.

oo e ngnd b St ARG AESHP LGS sBletiEapalis s
cROgllcheneset fbrthé BtheO kRASY inbibitoPRngIMte aftbiichBG@ise of
sequence differences between kinases in these regions

parelotiigrdng Brganskhe €Higroury This worpbite ead msuggessiully derivatized

[ I [ del i scregnin nad di ci pal
(GRS Ser P AR s TREE Ao RIS HuPLPrTs peBRe pgoony
cbhsw%ermgarmdﬁusmr%mﬂ%gﬁ{eotri azi ne chenotype in the

ATP binding site. Based on an X-ray crystal structure

of t Hehasysurngistngty kegh deundrbarponpeundaifishe mventipnandothep

1.5 has. b shownt.hat the . pyrd.ol otriazi ] I hgds
oSS58 e B A B 33D 6l M
5, 7706399¢C vh T owain b $rid] HilgeddrRal MNassthOkhititnént 6f O e C4
In this binding node, the C5 group is directed into

Pesition pf Hieyiexshe aipg.eahibithesle HERd i dER Deagivétys. The C4
group, depending on its chenical constituency, can be
directed into the specifligi jon 1 and the C6
group is directed intcﬁéﬁ@tgﬁggﬁg city region 2.
(Mpdat ifshkQln @ TUNBARE SttoRNARRLES 60Thd a%l%ry:bﬁl@ rsf)%%ﬂ%ﬁdge

HERI shows that the C5 group clal ned
superfamily: kinase (catalytic) domain structure and classification. FASEB J. 9

(1995), pp. 576-596.

(2) PDB ID: IM14
Stémos, J., Sliwkowski, M. X., Eigenbrot, C.: Structure of the Epidermal Growth
Factor Receptor Kinase Domain Alone and in Complex with a 4-Anilinoquinazoline

Inhibitor. J.Biol.Chem. 277 pp. 46265 (2002).

(3) HM.Berman, J.Westbrook, Z.Feng, G.Gilliland, T.N.Bhat, H.Weissig,
LN.Shindyalov, P.E.Bourne. The Protein Data Bank. Nucleic Acids Research, 28 pp.
235-242 (2000): website: http://www.pdb.org/.
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i nvention can at the | east occupy the ribose-phosphate

pocket and interact with a t |east one or nore of the
w@bwmesloedies y conserved residues involved in phoB@hasm04/043169

bi ndi ng, e.g., Asn818 and Asr831 (HER nunbering). The

@?qgjgyﬁﬂumgkure of the kinase catalytic core

structure nmakes it an excellent target for the generic

S¢hmireeGabmivnh Ut dde Benth) Hi e, KﬁrhpS dé.d High-teb@ution crystal structures

ring an up. This tenplate

Sl itin b desenagnt: Fohadt 3 viih andap Ths A E: oyl a1ers v natural
R e AR\ PSR

5 has surprisingly been found that conpounds of the
i nventi on and ot her conpounds such as those disclosed

in US Pat AREFDESGRUSFAONSF THE) BRAIYIN
Dhe iR BIENE ROLS BB B AR ol 9%4@“ Bl Bt of

a fyp@al landsebi t both HERI and HER2 activity. REFERENCES

(1) S.K Hanks and T. Hunter , Protein kinases 6. The
eukarkigte e depistseinXpyisiwiure pé CDAR ¢opplesedasich ATP. Different

10 I%ﬁl%@sajzﬁlatg@ggcaldgf?'béu%ﬁég Lt fgfiidef! ass1 11 caton. FASES
Sl i wkowsKki , Ei genbr ot, C: Structure of the

Epl dermal Growt h Factor Recept or Ki nase Domai n Al one
and i ' CorpEBATLEDDESERAFTIDNQH FREINVINTHONG Cor.

J. Bi 200 3
7 vetts tgighe 5% orgAARTof FoRAdungt Y shabl TP Racpyicat
doNlprmBﬁb/ﬁhpl\éymE sicBsutiptRindd el f3F aleiods BRdan Qﬂ:ﬁﬁ .compounds.
Nucl ei ¢ Aci ds Research, 28 pp. 235-242 (2000):
15 websilp@ccordanse Mikhibe prebens ingentiay, tlﬂ@BaneLdlscma@lkcompounds of
féﬁﬂﬂ“e Gahnen, U., De Bondt, H L., Kim S H.:
I gh-resolution crystal st Fuct ur es

_R?
Ry X
3 7" >N
TN N\N/J

20 ’ 0

wherein the symbols have the following meanings and are, for each occurrence,

independently selected:

R is cycloalkyl or substituted cycloalkyl, aryl or substituted aryl, heterocyclyl or
25  substituted heterocyclyl;

R%is aryl, substituted aryl, heteroaryl or substituted heteroaryl, heterocyclyl or

substituted heterocyclyl;

R? is hydrogen, alkyl or substituted alkyl;

X is a direct bond, -NR3- or -O- ;
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of human cyclin-dependent kinase 2 with and w t hout
ATP: bound waters and natural |igand as guides for
WO pdvslosdios design. J Med Chem 39 pp. 4540 (199B0T/URBRDES3169
DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts the X-ray
i o e L e O S e
ﬁBl@tutHdrmlkﬁpygd with ATP. Di fferent regl ons of a
typi cal ATP-binding site are delineated. DETAILED
PESHRrpIpaokicaly arrEntalese agtererisgmpadbsiect. nvent i on
%ﬂ l'bed{i)er?wsg 'Eha? %mié) H&qﬁdagglg#?{ H}ﬂ's@tu ¢ 1ﬂﬁ]ﬁr ceutical
1'ons nmpounds and tor met hods
of using such conpounds In accordance with the
present invention, there are disclosed conpounds_of
f or muThese compoydsighibit fHedyroying Sinashasivityind aromhofariey
2 gs I?ndﬁﬁ§§ for each occurrence, independently
§€ﬂ98? get & tycl oal kyl or substituted cycl oal kyl ,
aryl Bf andis binbbdia’na e invdielof copeikdsl a mpalisit dftfuireda I
heterocyclyl; R2 is aryI substituted aryl, heteroaryl
whersimbst i t ut ed heteroaryl het erocyclyl o r

ubstituted. heterocyclyl i.s hydrogen, alkyl or
’531‘3 elrﬁcyggrl 38‘7‘1;/8%'% egocgalrygct bond, - NR3- or -O
Rg(ls' a?ylas@sflﬁ@éd PPN Roterdhlyy br éﬁbst&ﬁ’fbﬁtﬁetdﬂéaﬁ‘ﬁl al kyl ,

kenyl or substifuted al kenyl, al kynyl substi t ut ed
& kﬂwﬂk%eor a pharmaceutically acceptable salt or
ter gF ey thereof, with the proviso that R2 is not
’substi tuted indazolyl.

Y is alkyl or substituted alkyl,;

or a pharmaceutically acceptable salt or stereoisomer thereof.

Preferred R? substituents include
oxazolyl, thienyl, pyridinyl, thiazolyl, pyrazinyl, and phenyl, all of which may be
suitably substituted with one or more substitutents.

Preferred R' substituents include

benzyl, imidazolyl-ethyl, (methyl-imidazolyl)-ethyl, piperidinyl-ethyl,
pyridinyl-propyl, pyridinyl-methyl, morpholinyl-ethyl, (methyl-imidazolyl)-methyl,
pyridinyl-ethyl, amino- piperidinyl-methyl, 4-amino- 1-methyl-piperidin-3-ol, (methyl-
piperazinyl)-ethyl, pyridinyl-ethyl, (methyl-piperidinyl)-ethyl, (methyl-imidazolyl)-
propyl, (methyl-piperidinyl)-methyl, (methyl-piperazinyl)-propyl, diisopropylamino-
ethyl, piperidinyl-propyl, dimethylamino-ethyl, dimethylamino-propyl, [(trifluoro-
acetyl)-piperidinyl]-propyl, piperidinyl-ethyl, piperazinyl-ethyl, piperazinyl-propyl,
pyrrolidinyl-ethyl, triazolyl-ethyl, triazolyl-propyl, (dimethylamino-ethoxy)-ethyl,
imidazolyl-propyl, [(trifluoro-acetyl)-piperidinyl]-propyl, (piperazinyl-ethoxy)-ethyl,
[(trifluoro-acetyl)-piperazinyl]-propyl, [(trifluoro-acetyl)-piperazinyl]-ethyl,
piperidinyl-methyl, pyrazolyl-ethyl, (amino-ethoxy)-ethyl, (methoxy-ethoxy)-ethyl,
pyrazolyl-propyl, [(methoxy-ethyl)-methyl-amino]-ethyl, morpholinyl-propyl,
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These conpounds inhibit the tyrosine kinase activity
of growmh factor receptors such as HER2. |In another

werwsdedrent , t he i nvention conprises a conmpounpCDS2004/043169

formula | wherein RL is heterocyclyl or substituted

ST Pl aRrapnlpranS L g PRt ol RIRRKY-
égl'iylj ﬁpendlﬁyl']*?néﬁlﬁ}’ (nﬁfhﬁgjéﬁ{y!l)t?l%)@d&@l]%‘thyl PFlwdbro-ethyl)-

r maceuti cal y accepta e Ssa or stereolsoner
métbylewhinoPethik [ (flodraRathglivpsthyl rerinel-propyl uaretaybpipeyidinyl)-

appviokmgResu g st D aRe A U R uP DR BRE R ity
Eﬁaoiw Qﬁ‘%l)t &%ﬁgue tE’t{l;g{ ff(lﬁe%ﬂoﬁle@}lﬁktﬂyu%mo] ;{%lp?,lﬁe

met iyl -1 m dazol yl )

(mymmedlsﬂwﬂleﬂ@ﬂwhno)mmpsdi twhnqmmmmetwwmwybthybt hyl,
@E%g&lﬁ;i; @{lﬁ%}}h )Igﬁq%ﬂnﬁam%]loygﬁ d ﬁ@i{ﬂ%h@ﬁ%ﬁéﬁlnyl)-pmpyl
fﬁ.m[r@ BBJerlp'fg).ﬁrpyelth}@ [ﬁf}fahg' ?rlgﬁ)hlﬁ 1(3[}%8}&13&)@?16 r[@ﬁéﬂm{hésulfonyl—

dthy) hyekhyﬂmﬁiﬁﬂétl;}g;[(trl;ﬁlluowéthyl)—plpelrar;enry‘ll](—jeltlr:}% [cyanomethyl-
t%q'z %ngﬁ?rt'gg' Egyn'n}ol mrawﬁii [eyanomaetipl Spghanastbonyl phyh-
B RO B b R R PR eputons el 1y
plpmzmﬂ]—pmmr[(aiamwbthyl)’fmperamnxdbpmpyhwrﬂﬁmwethyl)-plperazmyl]-
grhggggﬁ%;ﬂgﬁ@?ﬁ%%gf}l?ﬂayg gwgrygggy é/tliyl)-plperldmyl] methyl,

{C?t ri %&%@%@é@rﬁé&?r gﬁ}taé(li)xr?’y]i) ]]B‘&ﬁj(ﬁﬁﬁ ?}Opﬂr pekthanesulfonyl-

étbjll}p@f}ﬁﬁﬁmyl]-rﬂéth}dg(yipeﬁmhy]—methyl p1per1d1nyl 1rmdazoly1—propy1 1-
(trifluoro-acetyl)-piperazin

{ﬂﬂhﬂ Fl.4lodiazerarstial) methapssy o 1p}'o;gzgt(ﬁmhanesulfonyl ethyl-amino)-
propyl, pyrrolidinyl-methyl, methanesulfonyl-ethyl, (cyanomethyl-amino)-ethyl,

(cyanomethyl-amino)-propyl, (dioxo-thiomorpholinyl)-propyl, (ox.o-piperidinyl)-
propyl, [(difluoro-ethyl)-methyl-amino]-ethyl, morpholinyl-methyl, (hydroxy-
pyrrolidinyl)-propyl, (hydroxy-piperidinyl)-propyl, pyrrolidinyl-methyl, (hydroxy-
pyrrolidinyl)-propyl, methyl-piperidinyl, (methyl-pyrrolidinyl)-methyl, morpholinyl-
methyl, pyrrolidinyl-methyl, (methyl-tetrahydro-pyridinyl)-methyl, (cyano-ethyl)-
piperidinyl, azetidinyl, (methanesulfonyl-ethyl)-piperidinyl, (cyano-methyl)-
piperidinyl, isopropyl-piperidinyl, propyl-piperidinyl, acetyl-piperidinyl, ethyl-
piperidinyl, allyl-piperidinyl, tetrahydro-pyranyl, (hydroxy-ethyl)-piperidinyl, (methyl-
pyrrolidinyl)-methyl, (methoxyethyl)-piperidinyl, piperidinyl, (methoxy-ethyl)-
azetidinyl, (methoxy-methoxymethyl-ethyl)-piperidinyl, (methoxy-acetyl)-piperidinyl,
methoxycarbonyl-piperidnyl, (hydroxy-acetyl)-piperidinyl, piperidine-carboxylic acid-
acetoxy-ethyl, piperidine-carboxylic acid-acetoxy-methyl-ethyl, hydroxy-piperidinyl,
amino-cyclohexyl, piperidinyl, piperidine-carboxylic acid-methyl-oxo-
dioxolylmethyl, hydroxymethyl-piperidinyl, (aminomethyl)-cyclohexyl, amino-
methyl-cyclohexyl, hydroxy-piperidinyl-methyl, morpholinyl, amino-cyclohexyl,
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(am no- et hoxy) - et hyl , (et hoxy-et hoxy) - et hyl

W(py(mamdlyd propyl, PCT/US2004/043169

[ (met hoxy- et hyl) - met hyl - am no] - et hyl ,

R B PR RAMRTL I RERSLASIH S b

FB Y iRt J)hex 1, ammo met 1-c clohex 1, (hydroxy-piperidinyl)-
[(mst?oxy et hyl) -rlpeyl di nyl ] ty y ¥ &o};o e}ERpI)- ¥

pestplyly Ipipenidingl, aemhg/-propyl morphohnyl methyl plpendmyl (tert-

%‘Slt@l AN GL&F@O@V 1rm%Xzo’1yl -ethyl, piperidinyl-ethyl,

En(ecya Hﬁs 1&9{]!){}111&}) QM{e)hOR%’aﬁﬁ?ﬁ)‘yﬁ%thmyﬁétﬁﬂ acetamide and

)= pl perazi nyl
h@ﬂgﬂhoxy ethyl) pi perazinyl]-ethyl,
[ (et hoxy- et hyl) - et hyl - am no] -propyl
(cyanonet hyl - nethyl an1no) propyl ,

: E E:)r’rgtnﬁg%fes ue}r feon P q"%‘;{}qg L(ﬂﬁyéomrﬁnse a %orna ylfnd of formula II,

(di fluoro- plperldlnyl) propyl

(di fluoro-piperidinyl)- ethgl

[ (cyano- et hyl) - net hyl - QLRO%#QropyI
[ (met hanesul fonyl et hyly am noRzet hyl ,
[(trifluoro-ethyl)-pjeper azyhh T, [cyanonethyl-
(

[

met hanesul f onyl - et Ayl ) -
cyanonet hyl - ( met hanesul
(cyaaonet hyl - pi perazi nyl)
[ (et hanesul fonyl - et hyl) - pipe a2|hy ]-propyl,

[ (cyano- et hyl) - pi perazi nyl ] - Propyl [(trifluoro-
et hyl ) - pi perazi nyl ] - propyl,

(et hanesul f onyl - et hyl - am no) - et hyl

[ (cyano- et hyl) - pi peri di nyl] - et hyl,

(cyaneunmeiehy| - pi peri di nyl) - nethyl,

(hydr oxy- plperldlnyl progé [ (et hanesul f

t hy

N am no] - et hyl,

onyl e?‘h‘)?Ia) regq dNRy1 qr |, piperidinyl-methyl,
pi peri d| ny 6 I m dazol yl - propyl, 1-
met hyl - Jﬁ di azepan- 6- ol , met hanesul f onyl - propyl ,

(nethgngsuKﬂmnmngmﬁyl-anino) propyl ,
pyrrol idi nyl -met hyl, methanesul fonyl - et h&/
(cyan Brr@tzﬁyll or.sulaqﬁtlﬁggl agl Hgteroaryl or substituted heteroaryl,

g 8?’22 gﬁe%h%lgé?%]ﬁ n)i n@qn)%glyt!y sele1cted (from hydro%eer} Ialc}iyl 31 substituted

pkoRy! , [(di fI uoro et hyl) - met hyl - am no] - et hyl ,
nnrphollq¥ (hydroxyp¥rrolld|nyl) pr opy
(hyderﬂipﬂkaJdﬂﬁy1 PEd6 fepmn nypuﬁéphyﬁﬂngOfOHGOT

e R 0 e EALAOE 41 e o
rwa)N@isaiRﬁylcamRHRf ~NHalkyl, -NHCOalkyl, -NR* SOzalkyl -NR4SO NR4R5

tetrahydr yridinyl)-methyl, (cyano-ethy
@J\?/ Rn, F3 g@eﬂ@gngwo of which may be attached to the same r1ng carbon

gt%?r} ;r)]r%(}l e l{agﬂ'}é rest lpa}ﬁ gorgpo%%(ri |1sdéhe¥u6allgr Bl methyl) -
R’is hydrogen, alkyl or -NH,, and
nis0, 1,2 or3;

or a pharmaceutically acceptable salt or stereoisomer thereof.
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pi peridinyl, isopropyl-piperidinyl,
propyl - pi peridinyl, acetyl-piperidinyl,

weedwglopiiper i di nyl, al |yl -piperidinyl, PCT/US2004/043169

t et rahydro- pyranyl, (hydroxy et hyl ) - pi peri di nyl,

E g: Eﬁ&%tﬂhm ' %' ?%gﬁ (51? Jg}vgntié)P QF]IPHTS?M compound of formula ITT,

(et hoxy- ethyl) azetidi nyl,

(et hoxy- net hoxynet hyl - ethgl) pi peridinyl, (nmethoxy -
acetyl)-piperidinyl, (ﬁEtHE ycar bonyl - pi peri dnyl ,

(hydr oxy-acetyl) - pi Mﬁyl plperlqhme carboxyllc
aci dacet oxy- ethyl, Q% ¢qne car hoxylic

aci d- acet oxy- met hyl R Hﬁ%& hy i peridinyl,

ani no- cycl ohexyl, piperidi‘dyl, /pipéNgi ne- carboxylic
aci d- net hyl - oxodioxolyl 1#

hydr oxynet hyl - pi peri di nyl, (ani yl)-cycl ohexyl ,
am nomet hyl - cycl ohexyl, hydroxy-pi peridi nyl - met hyl ,
nmor phol i nyl, (Iam)

am no- cycl ohexyl , hydroxynet hyl - pi peri di nyl

t et r aWPEESHL pyr anyl , met hanesul f onyl - propyl ,

am no yI a cycl ohexyl ,
an1no&§%?§%Fd§§§'oﬁgiygkq?hydroxy plperldlnyl)

pr opyR? 1sFHrjd&frlsdlbsm}?ﬂted anl, hetepradyd ok submmndsmhetmshfynet hyI
pi peri diny (st ertbut oxycar bonyl - nor phol i nyl) -

benzyR K rﬁnéé% grejindenendéntlyselse fiémﬁg,hydépgfﬂ, alkyl and T stitrted

& jjoxyet hyl, (di ethyl am no) - (et hoxyethyl),
pyrrolidinyl-ethyl, acetam de and nethyl. |n another
enmbodRAMRPE and R& armmaapdndmtmmteﬂefmrmt}&cg‘i‘pupJMmtmg of one or

fornul a , ein is a direct bond,

morepen: faippenofliol, ARy, Spon G g -OBbee0Ol FbOR’,

& er 4 t A5
LokstEker St UL OBl B
SDOONR'RE,eCF-2dridy-OCFRGwWRGH wetich ﬁﬁj@bﬁﬁt&chadi aphe damé tiyg carbon
sel ected fromthe group consisting, of one or
atom provided that the resultant compound is chemically stable and

nis0, 1, 2 or 3;

or a pharmaceutically acceptable salt or stereoisomer thereof.

In another embodiment, the invention comprises a compound of formula ILT,
wherein

R*is phenyl, substituted phenyl, pyridinyl, substituted pyridinyl, pyrimidinyl,
substituted pyrimidinyl, oxazole, substituted oxazole, thiazole, substituted thiazole,
pyrazinyl or substituted pyrazinyl;

R® R® and R® are independently selected from the group consisting of one or
more hydrogen, -NH,, OH, alkoxy, -CONR‘R’, -NR*SO,alkyl, -NR*SO,NR*R’,
-OCONR’R’, -NHalkyl and -NHCOalkyl;

X is -NH-;and

nis1or?2.
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nore hydrogen, hal ogen, al kyl, al koxy, aryloxy, -CN,
-NH2, -OH, -COCOH, -CH2OR5, - CONHSO2R5, - CONR4RS,

W0 bilalokealrg - NHCQal kyl , -NR4ASO 2 al kyl, - NRASOZNRARS2004/043169
- OCONR4RS, - CF3 and -OCF3, two of which may be attached

F o5 ul TIREIeE ShABBIS L Bk g LR SR S
hydr ogea. Aﬁﬁd‘éyi Heria )meﬁ{y@h-m (BhfSro-4-flidré¥hedyl)firoto[2, 1-

pharnaceutlcaIA accep abl e 'salt or stereoi somer
flHe? 4lbfiazime-daotideer enbodi nent, the inventi on conpri ses

a co ornmul.a TTT ect
bond@f@mg@mo—{—pqgldmy }g’ﬁ)al?]% Qﬂ%ﬂ?%%’é' piyfrg i%rrlar yl,

L ERRASNL-4Qmigybst i tuted heteroaryl, R3, R4 and RS
gﬁ ]r%llglgepen?f!rml fy sel ected from hydrogen, al kyl and
su bst 54 @t Anhim- kpigeriBbhyl) RethyiAN-pReylayreolo [ fighAditrihzin-4 -
sel ected fromthe group consisting of one or m)re
‘HW‘Pogen hal ogen, al kyl, al koxy, aryloxy, -CN, -NH 2,

- NHaI iwﬁﬁdﬁﬂ)w (g %@tho%ﬁ%&(@%nolo[z 1-

FQCONRridiRD-4-401n& and - OCF 3, two of whi ch nmay be
attached to. the sane. ring car ovi ded t
the re&ddramipo- E@Fﬁ%‘@ﬁﬂl)wﬂﬁﬁéﬁr@aﬂmﬁ% @Ei i s
a pharmaceutically accept abI e salt or
@lé%ggﬁgzg%r%%lﬁéereof I n anot her enbodi nent, the
[ nvenﬁ4[@mrmnnppem@a laymmahpll]m}d(@ﬂuémrMe&ok@hem@]ﬁp;eimlo [2,1-

i s phenyl, substituted phenyl, pyridinyl,
JQUb%ﬂ]tﬁl%?ﬂ%é aﬁW? di nyl, pyrimdi nyI substituted

PY! MR AR 4- a0 g:[g (S ¥R U R SRR rRino fpirBRoRh, 8-
f1[1,2,4]triazin-5-yl]Jmethyl]piperidin-3-ol,

(3S,45)-4-amino-1-[[4-[(3-chloro-4-fluorophenyl)amino]pyrrolo[2,1-
f1[1,2,4]triazin-5-ylJmethyl]piperidin-3-ol,

(3R 4R)-4-amino-1-[[4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yllmethyl]piperidin-3-ol,

(3S,4S)-4-amino-1-[[4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yllmethyl]piperidin-3-ol,

(3R 4R)-4-amino-1-[[4-[(3-methoxy-4-fluorophenyl)amino]pyrrolo[2,1-
f1[1,2,4]triazin-5-ylJmethyl]piperidin-3-ol,

(3R 4R)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f]-[1,2,4]-
triazin-5-yl }-methyl)piperidin-3-ol,

(3R 4R)-4-amino-1-({4-[(3-ethoxyphenyl)-amino]-pyrrolo[2,1-f]-
[1,2,4]triazin-5-yl }-methyl)piperidin-3-ol

(3R 4R)-4-amino-1-{[4-(2-naphthylamino)-pyrrolo[2,1-f][1,2,4]-triazin-5-
yl]lmethyl }piperidin-3-ol,

(3R 4R)-4-amino-1-({4-[(3-methoxy-4-methyl-phenyl)amino]pyrrolo[2,1-
f1[1,2,4]triazin-5-yl }-methyl)piperidin-3-ol,

-10 -
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pyrazinyl or substituted pyrazinyl; R6, R6a and R6b
are i ndependently selected fromthe group consisting

w@booses1o6 nore hydrogen, -NH 2, OH, al koxy, -EBONBS20RE(43169

-NR 4S0 2al kyI -NR 4SO2NR4R5, - OCONR 4R5, - NHal kyl

c oo bRt s LA er AR BB Br Pl b L 237 wazin-

5 Irﬁetﬁﬁb %bendm—3 -ol,
per1 di ) met hyl ] - N- (3-chl or o- 4-f | uor ophenyl ) pyrro

I o[ 2 !BR #4R)- 4—anﬁnc&l=]l #(f 4-6@fveord-Samethexy-phenyl)aminolpyrrolo[2,1-
- -A.m',n - 1= pi thyl]- N 2-napht hal enyl pyrr
%I[i)%%]tflf‘?m[ Iyli%&‘??‘}’l %E?r)fffl Arge ne, 5-[(4-An no-
1. oi
> fi F?s' 4@?{%&2@6} A(Lfi [(?ﬁ&@%@ﬂﬁﬂﬁhﬁﬁcﬁgmom[z 1A[1,2,4]triazin-

fiy?)}rpﬁhylgfm?gﬂ@mﬂmdﬂyl 1-N ( 3- met hoxyphenyl ) pyrrol o[ 2, 1-
riazin

) 1 (4l Rk ROm b AT HEDRY DR IBYFY: bfibhg i igazin-
é[}y ?ﬁ&h@ﬂl&éﬂ({lﬂ'ﬁ oAl triazin-4-am ne,

pi peri |n [ -yl)methyl]-iV-(4-fluoro-3-netho

Xy phe 84,9 R)y4-amidoo] -2{4-f(3\chlckopheh}hamian ] pydroboi2 Nef[ 1,2,4]-triazin-
EBR 4R) - 4- am no-| - [4 [ (3-chl oro-4-fl uorophenyl)am no]

}ragt I?P!Heflfhn_t?’ o | o
( g 84]4g'5| %?)' ép'a.t%ichJ 1 '(FAI ﬂgLc]thrB-Ql[ﬂI%rg-pﬁérgjl)anﬁno]pyrrolo[2 1-
j]{I {24]tf1éﬁndqu1¢rmetl4ylﬁﬂ1pmchml3&ﬂyI ) ami no] pyr rolo[2,1- f]
[1 4tr|a2|n5Y_[(% thyl ] pi peri din-3

(3R 4 4¢[(P B {Hhéwbﬁawylmq{éalp%lr%ﬂﬁpwn-
2. hydethin Bipdlibiflfg,n- 5-yI1methyl ] piperidin-3-ol,

(3R.,4S5)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f][1, 2,4]triazin-
5-yl}methyl)piperidin-3-ol,
(3R,45)-4-amino-1-({4-[(3-chlorophenyl)amino Jpyrrolo[2,1-f][1,2,4]-triazin-
5-yl}methyl)-piperidin-3-ol,
(3R,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
S-yl}methyl)piperidin—3—y1 carbamate,
(3R,4R)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-fI[1, 2,4]triazin-
5-yl}-methyl)piperidin-3-yl carbamate,
(3R,4R)-4-amino-1-({4-[(3-chloro-4-fluoro-phenyl)amino]pyrrolo[2,1-
fI[1,2,4]triazin-5-yl }-methyl)piperidin-3-yl carbamate,
(35,4R)-4-amino-1-({4-[(3-chloro-4-fluoro-phenyl)amino]pyrrolo[2,1-
f1[1,2,4])triazin-5-yl }-methyl)piperidin-3-yl carbamate,
(35,4R)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f[1, 2,4]triazin-
5-yl}-methyl)piperidin-3-yl carbamate,
(35,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2 4]triazin-
5-yl}methyl)-3-methylpiperidin-3-ol,
(3R/S,5R/S)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-
SfI[1,2,4]triazin-5-yl }methyl)piperidine-3,5-diol,

-11 -
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wWG2005pe@ardyl | pi peri di

(3S, 4S) - 4-am no- 1| - [

[ 4- (3- met hoxyphenyl ) am no]
ryrio[2,1-f][l,2, 4]tri
i n-

[
ri azin-

3-0l, (3R 4R)-4-am no- PCT/US2004/043169
1-[[4-[(3-met hoxy-4-fl uorophenyl ) am no] pyrrol o[ 2, 1-

f1[1, | id .

(372, G2 T TS LR e iaeesp oo
el 2 4itriddin st I%rﬂéthyl?plpendme% 5-diol, _ _
tr|a2|n5y% pi peridin-3-0l, (3#, 4i?)-4-ani no-

1I ({2 43R, ﬁ?)edtJammyphéh%f[(ﬁ @ﬁlrv:n;wlp]lem} gmir@ﬂﬁyrfde[ml*f][l, 2 Altriazin-
L4l triazi.n t i peridin-3-0
% }’meﬂ]‘y;))}?lﬁ’e%ﬁiﬁnﬁé Alh Fz (% ngpﬁt hyl ani no) - pyrr ol of 2,

1~f\[4, i I
(3/? [§, 3@1@% %ﬁﬁﬂ& ﬁmeﬂlokgﬁggﬂli%f(l; gﬂl&tﬂ%’ﬁyﬁ %henyl ) am

HﬂﬂﬂOpyphenyk)]bﬁroldD 1-f1[1,2 4]triazin-4- almme. . . .
bR 5 el R BB bR T Bl
?23 il e G v

r heny(3)lh4ﬂ)n4>]apmcr—d)4(0ﬁ[ Kstmetho;{yphér;ﬂ]atmn@pynnelﬁfgg1 -fl[1,2,4]triazin-

rirerjidin

- et h%l 3
%gé}nzﬁt 1-N- %?ﬁthﬂswlfwﬁwmﬂ%%ﬁméwm ani no] pyrr ol of

-/
2 RS T et AR ARLIEH SO 70 e
b3 Jmdthyl)-N2méihtyipipezidine- Heatbogamsitiy | ) pi peri di n-
?
( 35yr (43{{1 %15)341%1%%? - l(tfi E(]3 rp@tﬁtggylg):‘qgriﬁfa?rgrqg]lpgrnolo[Z 1-1[1,2,4]triazin-

?%}%@WN i ?@%é@ l%:%f%%cﬁngr 0- 4-f 1 uor o- phenyl )am n

o] pyr (3R, 4-:2?)24-Iaﬁuﬁo 1-1{2[@}Ih¢tharipheiyd amino]pyrrolo[2,1-f][1,2,4]triazin-
-meth per.idin ol
%gk}}mtgxﬁmp%ﬁﬂ%31cm(bp&arp@& et hynyl phenyl )

am no} BRI Rl @-(-hdthdxyphednhibdyRolo[ 1,2-][1,2,4]-triazin-5-
yDmethyl)-4-((R)-1-phenylethylamino)piperidin-3-yl)methanol,
N-[(3R,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-
fI[1,2,4]triazin-5-yl }methyl)piperidin-3-yl]urea,
N-[(3R,4AR)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-
f1[1,2,4]triazin-5-yl }methyl)piperidin-3-yljmethanesulfonamide, and
N-[(3S,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-
A[1,2,4]triazin-5-yl }methyl)piperidin-3-ylJmethanesulfonamide,

or a pharmaceutically acceptable salt thereof.

The following are definitions of terms that may be used in the present
specification. The initial definition provided for a group or term herein applies to that
group or term throughout the present specification individually or as part of another

group, unless otherwise indicated.

-12-
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5-yl }et hyl ) piperidin-3-ol,

(3/7?,45)-4-am no-1-({4-[(3-ethynyl phenyl)-am no] pyrr ol
Wo@p®s06d17é | [ 1, 2,4]triazin- 5-yl PCT/US2004/043169

}mathyl)pi peri di n-3-ol,

(31 7 R M kB ARIER AT s
dec}afB%ﬁl bipsRifnes 2d 'cﬁrb%n@ioms} §te?eré}51§)1't6‘73dﬁ‘t§6ﬂ atoms. The

({4-1 mst hoxyphenyl ) am no] pyrrol Of
elcpfasﬁmn 2‘104»}’&1 rlky¥ | naferstopnswestifyted ﬁkp@rpdpsmf?l tpl4 carbon atoms.
carb

57 i “sstitpiad kel Fofers £9 Ay AV LHR PSSR AT o
éx%r%ﬂé ohé td fou? SLﬂ:]sﬁfu')eﬁ‘t%' fich §s Walol hfEbRY. dRxg L1 alkarioyy!

armat e, 317

drylog - a[lléé%roylmbcwammnefdlkwarmmhmlamlam analkplymir, dfs@bstituted

q%l,[ng%lwa\y%tc{l tl?ezi Qrm%o%hb t1tuents a)ée sﬁe& & Ifrglm all%ylyaryl or aralkyl;

a(l%%ysﬂan‘?l TAf 2&@5}@1!1%1 aﬁmé;??lgfzﬁlogg%s utéduﬂﬁzﬁlopﬁﬁﬂﬁ/d saRifuted

a}ry]mmﬂir;g Ismlpntmﬂeal ahalkaﬁeyllhmm; thawtpalkylthio, arylthio, aralkylthio,

SFBkon pivi g kb STGI A ROTSPREr PaRRSRI.
%ﬁ%ﬂﬁgo e.g8. SO%NHP {b ti e sulfo aér)l(lgghrél%r)ch Sygrrlr? ncg,]box?rr gfbamyl
.ﬁ(%Nhtlzh&]\tfsu@&édf daﬁﬁ}n&l s égr CONHajlcyl, CONHaryl, CONHaralky or

AR T b S b i

arbikeli; le,oé@&rﬁtﬁb& 4rypsubstituted aryl, guamdmo heterocyclyl, e.g., 1ndoly1,
no- 1- (4-11uorao- 3-nmet hoxy- heng mn%]{)yrrol
yl, pyrimidy

imidgzoly. {fyrﬂ tjenyi, thinzely. gyrrohdy yrrohdmyl

IB&F&{;%‘I 4%1?!;%% h@hg@p V},F)h%mﬁi&%% 1n§ﬂ c} é}fxgﬁfs a/.nld[s].lbsututed

l&;tékb&yal}dz Where hotgll hmateiwlheré fiepabstiudgrg iSfubtheli eibstituted it will be
3/ ?,4i?)-4-am no- 3- net hoxypi peridin-1-yl]nmethyl}-
\mﬂ(‘@ yhathesxysHanrleyl r ol of 2, 1-f\

[1.2 ’f’llet trehﬂz‘hﬁoée 'Hr Rffalo” refers to fluorine, chlorine, bromine and iodine.

The term “aryl” refers to monocyclic or bicyclic aromatic hydrocarbon groups
having 6 to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, biphenyl
and diphenyl groups, each of which may be substituted.

The term “aralkyl” refers to an aryl or a substituted aryl group bonded directly
through an alkyl group, such as benzyl.

The term “aryloxy” refers to an aryl or a substituted aryl group bonded directly
through an alkoxy group, such as methoxy or ethoxy.

The term “substituted aryl” refers to an aryl group substituted by, for example,
one to four substituents such as alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, aryl, substituted aryl, aralkyl, halo, trifluoromethoxy,
trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, aryloxy, aralkyloxy, amino,

alkylamino, arylamino, aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio,

-13-
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5-(((4aR 8aR)-reZ- hexahydro-| H pyrido[ 3, 4-b][|, 4] oxazi
n-6(7H) -yl) nmet hyl ) -

woR{3/0edrhoxyphenyl ) pyrr oI o[l,2-f][I, 2, 4] tri azPOF/HS2NNI/MM3169

e, (3i?,4i?)-4-am no-I-(

Tre%cso[ i Jé)t E}g pheF%(}) amoo O}]aﬂ%frl rc%.lrbo 2y‘l alkoxycarbonyl, alkylthiono,
Wth}oﬁﬁt H%f'ls)uifaﬁylﬁﬂi?ﬂeh iifosid £ alig)sBEbdyl D foBkidb be@iﬂ%ﬂy and
clm likedThE substitiemoiay bg furfhed sehstiuisd pnkydrodya biloodljsylndkoxy,

%ﬁﬁ‘?’:@l%{‘m}’f)m tr:ﬁ‘ﬁ@ﬁ& pi peri dme- 3- car boxar ni de,
( 3' ?, '%‘%1{’2&:[1'141 @@fa » (sl 3n BRGARNY RIS A T RYAGH Pror

I azin-
Exgthl}hmv}inyh )s—d 4 tcn% treyibpredenombicpalic3 7 da il b meatbeckd, bicyclic, or 10 to

7 - - /\
(lg men} e[:qd tgc & Jp:}?nglzqygférdﬁ wﬁlch ta? g‘g( egsq %Qe k%tg{gatrz)%l 5’3{{ at?east one

??%k& g‘%@ﬁ%r){?ﬁﬁ??n%efbﬁox pﬂé Wgﬁr%eg trg}z/?ls ollndﬁ01 2-f11[1,

2, 4] - The ezini‘alienyl” yefetstiy bl)ralght(c(er)ranched chain hydrocarbon groups of
1- phenyl et hyl am nQ) p| peridin- qu&?x anol

240 B0 sgeban ofpme. piefereRly 2 (¢ 42 %@09@ gnshoastprefriahly] 2iprs
Fﬁ)?& %})ﬂ%tlﬁvéz% OneSto f?l}}rrgé)tu 13‘7”3 pI perl di n-3-yl Jurea,

LN- [ (Bhe te#m”jsulzﬂsumtem alkbry({ fért Bo amhilkensy gheapsupstivitad bpyfor
rrolo[2,1f \ [1 4]1triazjn-5-yl
RS 906itH &W Eﬁtﬁh@le?‘isa heh ﬁ%tﬂ@iq; by 9% Aoxy aganoyl,

b dyA S o ST, ol FroTRARRORRED R TR

b]kymném railIQIISuﬂlfoﬁyly kdlfoaiimydo), pitpe ciyaho) edbyts), crbhaple sublstimted
nam de, or phar maceuti cal | ﬁl acceptabl e salt thereof.

Fybapyh E‘éﬁ»ﬂ‘ﬁ@odﬁ%"lbi]effpﬂﬁ%qlﬂﬂ gk tiehhiegely Ruolislyl, pyridyl,
21?[9,(1 Padd e Rigsent specification. The initial

APtion provided for a group or termherein applies
t o t hahe grouplkynyl’eeforstth Istﬂaighmitbrhl’(tfhe@bl%mhmrocalbon groups of
specification individuall art of anot he

&rt% ap carhom atomsopigisrghly & to ia F%réfnéa Oftie 2R EMASE pmfﬁgably 2t08
%ﬁ%&{ &oh@ i o ur%?igq%gg chai n unsubstit ut ed

ydrocarbon groups o carbon atons, preferably
1 to Thewrincutationsd alkiweyl” refers to an alkynyl group substituted by, for
example, a substituent, such as, halo, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino,
alkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, alkylthiono, alkylsulfonyl,
sulfonamido, nitro, cyano, carboxy, carbamyl, substituted carbamyl, guanidino and
heterocyclyl, e.g. imidazolyl, furyl, thienyl, thiazolyl, pyrrolidyl, pyridyl, pyrimidyl
and the like.

The term “cycloalkyl” refers to an optionally substituted, saturated cyclic
hydrocarbon ring systems, preferably containing 1 to 3 rings and 3 to 7 carbons per
ring which may be further fused with an unsaturated C3-C7 carbocylic ring.
Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary
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expression "lower alkyl" refers to unsubstituted al kyl
groups of 1 to 4 carbon atons. The term "substituted

wa@bdogloteiref ers to an al kyl group substituted bRCT/82004/043169

exanpl e, one to four substituents, such as, halo,

Ell}(b%flg.&ts EJ:IF&’@;% ne SFifore %.{14( %%Ylea ?sa(?eég:}‘?be:/% aﬁ)gliel; R 8M&J: 8% thore

am no, aryl am

ol pba&schué@@b@%@@ﬁc lﬁlb‘@dilh@ﬁtsthe 2 amino substituents
are selected fromalkyl , aryl or aralkyl;

al kandi &avios Ghetarogydleli h@erogy@lICk am@yh@m%@lyl” refer to an

SRGDY S TR O o R oG i pmitematic cyeti

gfonp! for exadplal iich i £4 1Y h»ékﬂb@fear}ﬁ@n Vid, hlt@@@ membered
aral kyl thi ono, al kyl sul fonyl, arylsul fonyl,

hkaﬂkybsmoﬁnh@ﬁmmbmmﬂ@wawhdupgey@mnsmhmhhasmﬂsﬁtowaed

S i I e i

f)ﬁilahﬁﬂl PhetbRaRM WAGhevd 1 Qrcﬁ ﬁ{e%‘erBXY@né ‘égéétls& ﬁ%ﬁf mitrogen

on he nltrogen selected from al kyl, aryl ar al kyl ;
aHORcthchygeb @twdls angdrsylfur Aaips,twhen¢ et mmrtyge,n agd au]fuh hw:roatoms

n et ; 0%%{)%:1111&/2139 (gc'uhz%i;gq%&%? Bﬁo@exgsztgr!ﬂ%%omw‘fl{ fil.}]scawtlonally be
Qﬁ(z{t&‘ﬁﬁeg' ¥k hetﬁfo@%licd%ﬂﬂé maﬁgé %hb@ ¥ anyRleR2EAEMBY carbon

honopi per azi nyl and substituted
hetrer ocycl yl . Where not ed above where the substituent

is f h b Il b h
aryl u@%@%ﬁ%ﬁvﬁﬁé@ﬁﬁ g%%ﬁ??%%@%&@ﬁﬁ%\ldfmhﬂwyg PFBISL,
IRlofyl YRhaA8yl, &by, E?raz@ﬁrgf'fnlﬂﬁdﬁe 1'191%&ghn};'l_hﬁnﬁﬂoﬁﬂmyl

aryl” refers to mo cli'c or bicyclic aronatic
h?gmpbdanmmcgnyiuqsexdzahnyigls@cazoly],:thlamlpb thiadiawobylj thidzbBdinyl,

PRI i Bisp i e hrdy %s@ﬁoﬁsﬁ tEéngJu GR T e,
b Effzid, @L&adp BN i Substyitated aryl

group bonded |rectly t hroug n al k gro p, such as
beviwyiopipinezinyds 2rok epyylobidinyl, Redxarepinygd, &mpmlyy K-miperadonyl,

HREL kB oS, R g PRy,
morphohnyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone,
1,3-dioxolane and tetrahydro-1, 1-dioxothienyl, dioxanyl, isothiazolidinyl, thietanyl,
thiiranyl, triazinyl, and triazolyl, and the like.

Exemplary bicyclic heterocyclic groups include 2,3-dihydro-2-oxo-1H-indolyl,
benzothiazolyl, benzoxazolyl, benzothienyl, quinuclidinyl, quinolinyl, quinolinyl-N-
oxide, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl,
indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl, indazolyl,
pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,1-b]pyridinyl] or
furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-
0x0-quinazolinyl), benzisothiazolyl, benzisoxazolyl, benzodiazinyl, benzofurazanyl,
benzothiopyranyl, benzotriazolyl, benzpyrazolyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone,
dihydrobenzopyranyl, indolinyl, indazolyl, isochromanyl, isoindolinyl, naphthyridinyl,
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The term "substituted aryl"” refers to an aryl group
substituted by, for exanple, one to four substituents

waek/oed 7@l kyl , substituted al kyl, al kenyl, subPST/US20€0143169

al kenyl , alkynyl substituted al kynyl , aryl,

t|t ted ar a triflu
RS R ATR T R T
@téﬁ%ﬂﬁyll aﬁa&lop%aﬁqmenodte@llyknh@meh@m no, al kyl am no,
aryl ani no, aral kyl am no, di al kyl am no, al kanoyl ani no,

t hi ol Exeamhdytyt dubstituends mol,udcl pner ot moxeeatky] ot arati@&groups as

GREo Dre ono et it A FRerbed A fias afkyl fobBhBAS:
AlEURUL AR smsl T%fh%ﬁigyagls%déh%&’epéﬁﬂe& Bd Mlﬁ@ines-r he

substituent may r substituted by hydroxy,
hal o, Thd teyth,"cabbayxlic ring' hefayi to sidtitey syturated g pamnalty unsaturated

AN S %%t'tb&elragzﬁ%%@%s HRopd Yelgbuy
%%lo%gﬁﬁm?{;ﬁﬂe)%er f dh‘é ¥ The tdrin "GpRBRAI ulght?tﬁféld" Es 1t refers

tri ycllc rong system which
@t "chibasyclionmgh dteindadioaresathdt tht chibasyclio nmgaaaytiufrsubstttuted at

atom contajning ring, faor exanple, ridin
o B SUDSHTHARIS FigS PO Ame-ATicatty BFoups fislependatly selected

B e L SR S L R B AT R

ato to 15°carbon at’ons,
mbﬁbal]ayler&]ﬂroa@tqferﬂblyta lawﬁaﬂhdammomrmalkﬂamrrcg(pmfaably a

e Salney g i S B G  BySEGRD, atkaos,
W&Sonﬁ{@gﬁ&lﬁ nind oy‘;él{yg l‘?ﬁﬁlﬁyl aﬁ)%ﬂ}llh &9 amido

I oxy, anoyl oxy,

@iré@iabm Iower ﬁlky]l dayila)raittox yadlkH gprefdrably aduowdrl’allojxy[lower] alkyl),
aIkIth|o al kyl t hi gno, aIkyIsIfonyI am do

wxearb@p&lr{@ref%rablbf&wwer&%%%{ﬁy Oniélh@é‘%Yﬂtag‘{‘ Oe%BngFﬁbly a
AR a2 Moy T ISERUN) bl Lia s 88 pnaty

$ubketutelitey Hado, fowed dkigyh yhd lowet alrlmxy grcmps a| g ht or
branched chaj n hydroca{uﬂg roups of 0. car bon

at oms 11§ iege PglgIQpoms’ § SrY& uré‘ﬁ njfgpgen.

pr ﬂ; f*gﬁ%%%gé?dnqs 8 ARRRT ryH3Em SBRVHAGh AREa1E PRI the scope of

this invention. Pharmaceutically acceptable (i.e. non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful, e.g., in isolating or
purifying the compounds of this invention.

The compounds of formula I may form salts with alkali metals such as
sodium, potassium and lithium, with alkaline earth metals such as calcium and
magnesium, with organic bases such as dicyclohexylamine, tributylamine, pyridine
and amino acids such as arginine, lysine and the like. Such salts can be formed as
known to those skilled in the art.

The compounds for formula I may form salts with a variety of organic and
inorganic acids. Such salts include those formed with hydrogen chloride, hydrogen
bromide, methanesulfonic acid, sulfuric acid, acetic acid, trifluoroacetic acid, oxalic

acid, maleic acid, benzenesulfonic acid, toluenesulfonic acid and various others (e.g.,
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The term "substituted al kynyl" refers to an al kynyl

group substituted by, for exanple, a substituent, such
w@sggoslediog hydroxy, al koxy, al kanoyl, alkanoylbavusmmwmmuw

am no, al kyl am no, dial kyl am no, al kanoyl ani no, thio

LSRN RRRIR OIS

&g@ 'afys BRd aféqlkeft ﬁfc%xﬁé yAn beSfofined £ A% 08 khosk YEMbd in the art,
Ien t hiazo , pyrrolidyl, pyridyl, pyrimdyl and
the | Irkzﬁiditildmezwmermﬂ&@‘uineai;dhy?)‘ maselb@ﬁxmbé an

optionally substit C|IC hydr ocar bon

Pho Sstdvmisomsep EhE EpyDeue B aneigveiph Aeoafredeted,
r ter, th

bl RERTRRIR. B b A0 cy?.ﬁ'ﬁp“?‘?%%h“ o o oups

compatthds agookdipg wpiie inveytidodmbmtes ailylhb ppmﬂﬂty Stﬁremsomers and

cycl ohexyl, cycl oheptyl, cycloctyl, | odec
e BirsHeT i Ver&ﬁartlﬁa]%ﬁWraceﬁb@ﬁﬁqegP9 ‘EFH‘astan {isrislated

%ﬂ%a}‘ féSmgPs%ann g'm ﬁ)e@ff%é{ lactg%@); gﬁme"ﬁcé?ﬁé ?«5\"#&‘311 8P P%BLved by

escr | above as
pllrbbﬁ:fal trie&nﬁ& sudfh& feeremplefractivnyicdrestallizdtenesapasacibn of
and hetero;g " refer to an optional ly supstituted,

sryptpllizatien of; @Saereqm@ﬁrs%?mﬁﬁ‘(f‘é&r SeRagRHan Ry ¢yral column
I
ORSRARERES, DHE Ly AR U d Ry RIS MR B Al

frOmi the tonveBtibEeA ﬁfd:tﬁoﬂis,csyaclh g for exgnpls Eﬂiﬂfomnhhmhwhhan @ptlcally
| east one heteroatom.in_ at |east one carbon
atymasifedewedhby eysiallizatieh ring of the heterocyclic

group g [ eten Y f Ol d
heteroa?%%éﬁﬁ(ﬁggﬁbr rgn1 rogeﬁ%g¥on%(xo§ygggco 80un
tadwillibé convaiteds, vzwmler;ﬁoxhhetheltimsa@gea agand (isultheicompound for
heteroatons nay al so optionally be qgxidized and the

farpvodpgdhis ﬁétf%firé&f’vé‘ili‘ﬁl Wﬁ?c%es‘*@déBﬁt ShHhei1pvesgon.
quat ekt &6 06 &ggﬁgg’ﬁ%%élf?kﬁéﬁgﬁt ¥rtPRo Fé%‘%f@&ch

any het er oat om or on atom nplary nonocy
priderodyivhiicesgiedtips i ncl ude pyrrolidinyl, pyrrolyl,

: nmda);); bl | th ané 'byFI)-Y rBallJchc)llgellaggl (ElsevmgI %6%)yand
Methods in Enzymology, Vol.42, p. 309-396, edited by K. Widder, et al. (Acamedic
Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krosgaard-

Larsen and H. Bundgaard,\Chapter 5, “Design and Application of Prodrugs,” by H.
Bundgaard, p. 113-191 (1991); and
<) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992).

It should further be understood that solvates (e.g., hydrates) of the compounds
of formula I are also with the scope of the present invention. Methods of solvation are

generally known in the art.
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oxazol yl, oxazolidinyl, isoxazolinyl, isoxazolyl,
thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl,

wo s@she@zol i di nyl, furyl, tetrahydrofuryl, thiPelUS2004/043169

oxadi azol yl, piperidinyl, piperazinyl,

2- oxopi per azi nyl, 2- OXODIS@Q;@# honopi per azi nyl ,

2- oxohonopi per azi nyl oI|d|nyI

2- OXaTRPhRYdnt iR bascli-dd tAE Hisd@sﬂs thapc)élﬂaﬁy]!)yrrolotnazmes
N- oxo- pyridyl, pyrazinyl, pyrimdiny pyri a2|nz
gretintebiyats opylroeamy lqnamsr phak |sps;d1flcadlm mm@ﬁwnmuc as those

(P aer e st G e, Tl o e o
e WY Y&Jmﬂ}? ofte tp?c??' THés@Xﬁhlbitt(Iﬂ‘s %HH 'BE hsefﬁlhh'tﬁ@ﬁé’altment of

triazinyl, azolyl, and i ke. Exenplary
mohﬁarhu\@ dlmamsdxhat atd depgndenpen slgoalurway one or more of these

3-di hydr o-2- oxo- | H.i ndol benzot zol yl .
{?éﬁ&t%?a YEl fiseasesing PBF@W‘%IS {heﬂﬁleﬁorlfg?fﬂfm lsy?ﬂﬂ Spdditppprs of

iy d arﬁﬂf&g Dredst tc[)ﬁ)lﬂ}’?&aﬁ’jl 494 E‘:Ml@e{té nYllle invention relates to a

I'soq |ny enzi i dazo zopyr anyl|
p]m‘mlacemtmgdl conipesiriof uf wmpmjmdmﬁfmyﬁula Eou [rharmaly¢qtically

g(lij:ggtglyl:e lr;é]:t RY ﬁ)lijdl(rgtg )g‘t??relzofg d &z O(E%l 9:}1]? rc%%tgﬁg 22'11’91%1! in the
I
HEE O T

I nyl (such as
ﬁhadrnﬂcMalceoﬁxposmon ipexpactod ioninhjbit the priveb bh tlwz@plymary and

BERZOA AP Lo pHEIRTy PR Bept AgyIh Hoah LRGF Soispir) and HER?,
%é. gwﬁﬁ’gg&lf s thlCﬂlapf?/ gélgﬂ%n%r o(%?@ﬁﬁélnt on HER1 orlHERZ for their

nzot | opyr any nzot hi opyr any
gnmluftb e sp]‘ezhy drchinlargﬁ»p yxamyle, cancatobf thy bladded aqueinydus cell,

| sochr.oma olinyl, . .

O e G 0 oPB e B R icad (S96R BhgTarian), pRRGFas, breast,

0 t ,

P Bl S, L e ey PR W thyroid),
btokeach, Exrgnyp hiad ing.ubsdriothee eirdodimwdntidize corepamdsiof e prdoght
or aral kyl groups as descri bed above or .one or re . .
gretiin dealsp Piugrdl R eaen YyRoneanseos fsREdeTs S P g poriasis
hﬁ&hﬁ%ﬁﬁhﬁﬁ&hﬁﬂﬁ"er heterocyclyls, such as, epoxides

aziridines. The term"carbocyclic ring" refers to
st abI Fhusadcordigetd acfurtbaraspait by thensantipathed: nqmmig}ntﬂ the use of

g%gla’lg%? { boR er @%p]&g(u?ryar lt)l?anzlage%tugglpy g:tc:gpmble s&t thteof in the

manufacture of a medicament for use in the production of an antiproliferative effect in

a warm-blooded animal such as a human being.

According to a further feature of the invention there is provided a method for
producing an antiproliferative effect in a warm-blooded animal, such as a human
being, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula I or a pharmaceutically acceptable salt
thereof as defined herein before.

By virtue of their ability to inhibit HER1, HER2, and HER4 kinases,
compounds of the present invention can be used for the treatment of proliferative

diseases, including psoriasis and cancer. The HER1 receptor kinase has been shown
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cycl opentyl, cycl ohexyl and cycl oheptyl. The term
"optionally substituted" as it refers to "carbocyclic

WO 2009/06d126 ei n i ndi cates that the carbocyclic rPEDUREY4/043169
be substituted at one or nore substitutable ring

DS AR B Pl o B PR e B e
AM-&hal 84 Mink QMBS re@hK MY Breadd barcer. SRARALKHE MBRPreceptor
(preferably a | ower al kylam no), dialkylam no

Kinnsefters dbtryshawaii tb boweermprissedim brojst, @yptan, luhghul gastric cancer.
R SlstsmrecbRblatey b oSt or B Y o o
ial: i b, ' . .
D R S e A e
lalid(cr:lkrj{cﬁdll ﬁmé're];.altléyth)elref@zb Ielmﬁqcltmlrtbgriyhilb'(tm@tf ﬁr&aﬂfiEBl gmd HER2
ower al koxycar bo , a c - abl,
Khies Va9 B T 2 o 8t Bt gy From
éi]ﬁigﬁj of‘{h}él&wg %&?to‘i’sf).tlﬁ Qb 130 ééﬁgbﬁxﬁg vl hB3 Srrich Q@

al kyl" and |'ower al koxy groups. The term "heteroat ons

shililing tedosdthaoreygenHERUkEaptordrettroditnenggmalinEh &hese compounds
ounds of formula | may formsalts which are al

conp ! .
HEERPRFacHe Taw EICaFY PSS SRAREESH OF BERRRIRARN (sighipneous or

SERERIER) oot Ao o PR Ay an ey
éisglath.SSinus EIER 1, and. IER2 bignalkwgllat begn showpuo irdgpilaig expression of
conmpounds of thjs invention. The co und f.formula .
PSP ICIRAOEIUCR 20 asular sgofhelial %rp@ggﬁewr DBGE it Heukin
BEARhT BB A T Btk by B S BRI g s
thhihigbobeangiarhess intadtivioh yo theiinkebitjoyrof dimer @hicorakifersdion and
acids such _as arginine, lysine and the |ike

Savival. chie HERR ave RS harb oot Hoguoiskd 1 tog By Rorpiliferation
8 fmovidPediR R AR i@ éﬁﬁﬂfs%c?mﬁy H@I}fﬁéﬁ’t{a g@l)J g‘%l a&%ﬁ%ﬁ@ a

variety of organic and i nofganic” acl

tomapardat dithaenflammacbrviiséash yidteo Jéire ishibioisdiescribedimthen
brom de, nethanesul fonic acid, sul eri c acid,_acetic.

Hyegtion grp fhea@pwqted @Chaa? eficary w the treatment of rheumatoid

arthritis. The ability of these compounds to inhibit HER1 further adds to their use as
anti-angiogenic agents. See the following documents and references cited therein:
Schlessinger J. , “Cell signaling by receptor tyrosine kinases”, Cell 103(2), p. 211-
225 (2000); Cobleigh, M. A., Vogel, C. L., Tripathy, D., Robert, N. J., Scholl, S.,
Fehrenbacher, L., Wolter, J. M., Paton, V., Shak, S., Lieberman, G., and Slamon, D.
J., “Multinational study of the efficacy and safety of humanized anti-HER2
monoclonal antibody in women who have HER2-overexpressing metastatic breast
cancer that has progressed after chemotherapy for metastatic disease”, J. of Clin.
Oncol. 17(9), p. 2639-2648 (1999); Baselga, J., Pfister, D., Cooper, M. R., Cohen, R.,
Burtness, B., Bos, M., D’ Andrea, G., Seidman, A., Norton, L., Gunnett, K., Falcey, J.,
Anderson, V., Waksal, H., and Mendelsohn, J., “Phase I studies of anti-epidermal
growth factor receptor chimeric antibody C225 alone and in combination with

cisplatin”, J. Clin. Oncol. 18(4), p. 904-914 (2000); Satoh, K., Kikuchi, S., Sekimata,
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acid, maleic acid, benzenesul fonic acid,
t ol uenesul fonic acid and vari ous ot hers

W@ 2009/066176 r at es, phosphat es, borates, tartrat eBCT/US2004/043169

citrates, succinates, benzoates, ascorbates,

salicylates_and the like). Such salts can be forned as

Mholhpbuygmen¥s dlogrna. MdK;. gnd Hemgpa Y. |'Bvatgmenbef ErbB-2 in
. : . n i l t il . f . }

LRSI SHR A LN BRR, | Sid P |G 2 des coop,

i Nventrhe antasrelifeaulive tiehaicnd defiicti herein Befodthay by gpplied ada sole
pure or substanti al I(¥ pure form The definition of
therapy 1 derydBvdveliim addibon toca compaynil oh theibyaaties, e or mpae other

ssi bl e er.eoj soner nd thelir mxiures, |t ver
iR B il R R SR SOn SR E ol il B e ligle oY way of the
sinRll@heshsORgh&ial bSRPBLE diaMhiRatdheorsReiidfvi@shl components of
activity. The racem ¢ forns can be resolved b

ieyeiatragntndhb oerwpounds f this inverticsagsples be umlﬁ@ Aemnbination
G430 BB A R CRaR BB bl B pion.

fR e EAY PIRAsaRbYh cIhiBinhtish %ﬁb@&t@é erﬁﬁlbk@l@é cOrSPBAS of this
e

can be obtalned fromthe racemates fromt .
toawident Wishial therdodagelsange dedsribed below ans thepither phafmaceutically

f ti W.th tjcall ti id foll b
et iiin g SPeeBish o et eSpiini of Forif Liftbe usea
SRMEn RN BN Y kAR T ButicARdEr 6?!39;@%5&% doB@t aMd trbatRRnt, including

converted in vivo to provide the bioactive agent
fadiation wies acesmpunatign fformflationuis asappioprigtea pr odr ug

For me bR GEaH e REPE it Aok P g £ epnb Reon of

8Rpdt: 2SRl of 316 dAk QALY eQ&lréia\ﬁ@ﬁﬂ ViiScane8€ In AbdigISIndblogy the
of Prodrugs , edited by H Bundgaard, (Elsevier, 1985)

aiidr sasnprgst(srof Enchvensjeightreadoent4e additios @othg 9atipretiferasiye

Bl 08 e ST e o S o st

KipsB@hFy maR SR (1886 nidin Bipeastherahéitictizem:  Design

and Application of Prodrugs,” by H Bundgaard,

113- 191 (19®igngiaganic agents that work by different mechanisms from those
defined hereinbefore (for example, linomide, inhibitors of integrin
avPB3 function, angiostatin, razoxane);

(i)  cytostatic agents such as antiestrogens (for example, tamoxifen, |
toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for
example, megestrol acetate), aromatase inhibitors (for example,
anastrozole, letrozole, borazole, exemestane), antihormones,
antiprogestogens, antiandrogens (for example, flutamide, nilutamide,
bicalutamide, cyproterone acetate), LHRH agonists and antagonists
(for example, gosereline acetate, leuprolide), inhibitors of testosterone
5a-dihydroreductase (for example, finasteride), farnesyltransferase
inhibitors, anti-invasion agents (for example, metalloproteinase

inhibitors such as marimastat and inhibitors of urokinase plasminogen

activator receptor function) and inhibitors of growth factor function,
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c) H Bundgaard, Advanced Drug Delivery Reviews, 8,
1-38 (1992). It should further be understood that

wal3ab@Ess (e. g., hydrates) of the conpounds of PEDURM0H043169

| are also with the scope of the present invention.

art - omt Ly oL RloR G et B B wtetet erived

di scovery t %@th@fﬁ&io@hﬁki Eérﬁ'afd?:ly&tg'rb@ﬂi A88r, 30&h nflbifld i8R de
of protein kinases. Mre specifically,

pyrrol ot ri szbwéslasior hntémdidspogewdte fctar besdpion antiieglies such as
i nvention iphiAhi he prot 0si ne kinase activity
of members ‘OY3SHH dQEF@ F gi/"“&# é{’iﬁ’ét% t(Bei't'éxml?‘hbé-‘émsme kinase
i nhi bitors Mlu'bitoﬂeanH%@xflﬂg thiddntddSifds€ Hih ers
Jh signaling

proliferative di seases t at are depende
by oneiior rmntlprcﬂi‘femMmtmeoleipstmckugsS‘m:lh:ombﬁeﬁs%thereof as used

i ncl ude psor|a5|s umatoi d arthritis, and s
tunors of tA&EM (H’i ) S Eﬁ@eﬂmegpglgtgq fob%ag}ple antifolates

ovary, and Jrpgl %Eﬁlotlér%e gl ?&b}rﬂﬁd{n@i chﬁsc‘l]s lﬁlrom?cﬂ purine

phar maceuti cal conmposition o ound o
or phar mac eandladaﬂldsme&mabguexbbﬁosaé trabinhokigle)t Bit@rcalatmg
t hereof, and .a pharmaceuytically acceptable carri er In

the tr eat wé\ﬁlflt‘g?oqﬁ%%\’lﬁp%ﬂ (Fpresxapiples apiEasyelmes pyeh as
manmal . RREFIDTLH Qfaug&ﬁgcﬁ ae%;})ﬁ'ugftaﬁ'{ %ﬁqgérig%?ﬁ{ Ditomyein-C,

COI’TpOSI tl on IS exp ecte

primary an diactemmnywntrmsmhmgicm); rplutﬁlumi‘ddrhaaV£ (for example,
associated with HER (EG- receptor) and HER2,
especi al | y E5p&diE 9%%91%“%?1&%1& pgagqn@srﬁf@r, exampley nitrogen

dependent - Gl a@hhﬁﬁ%d&mg@ b ﬁ[b%hgpﬂhgﬁgde

i ncl udi ng exanple, cancers

squanous céfdsfantidaditrosolrease tfictepa; aasoitbag agnts (for example,
gynecol ogi cal uch as. ovarian), pancreas, breast,

prost at e, C\?&f‘? el like,yigemstingeyinpisihine HW’IQSFIH% pnd vinflunine,

| ynphati c %M&'iﬁ'&c&s%ﬂ&'i‘ nggg{ I rg?éc(ii% t%}?o%}e S@&%Eg&ﬁg and

and lung. In another e npoun
present i nwewer micrabtebak agenisafchlas iepothﬂ@nd drﬁliig@”&mcodérmohde
noncancer ous dlsor s_such as _psoriasis and

r heunat oi d 2BHPERaR g leuthgrpbin Rnabessi:igpaisraerasgrippibitors (for
aspect of LR&MHRYERPIRPHIIGELnb &o%ragvétgﬂléem%dQ%p&gde,

amsacrine, topotecan, irinotecan); cell cycle inhibitors (for example,
flavopyridols); biological response modifiers and proteasome
inhibitors such as Velcade® (bortezomib).

As stated above, the formula I compounds of the present invention are of
interest for their antiproliferative effects. Such compounds of the invention are
expected to be useful in a wide range of disease states including cancer, psoriasis, and
rheumatoid arthritis.

More specifically, the compounds of formula I are useful in the treatment of a
variety of cancers, including (but not limited to) the following:

-carcinoma, including that of the bladder, breast, colon, kidney,

liver, lung, including small cell lung cancer, esophagus, gall bladder,
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a conpound of the formula I, or a pharnmaceutically
acceptable salt thereof in the manufacture of a

wore@soeseat for use in the production of an  PCT/US2004/043169

antiproliferative effect in a warm bl ooded ani mal such

as a human being. According to a further feature, of )
the i nvenPYM% RAFETeES:iSLOPAChy sy B ,wes%ﬁt%taraﬂérsgla\uacwghng
an anti prgl i j t in a warm bl ooded ani mal,
such as aglﬁﬁgﬁgggqgaﬁﬁ@ﬁﬁheed of such treatnment which
conpri ses admtamsisesfintgetchysnl originj ineludiag fihdsaedomaeand
anount of a_conpound of formula | or a

phar naceutha®dPmyossEcosi¥ abl e salt thereof as defined
herei n before. ' L ahl b il bi .
HER , HER2, < o b ?ﬁ%&%@?‘?k%%‘gta% é’é%é’{lé)?}}ﬁ%m’ thdiuding
present i aMesRliodih, aanobRstdsRdglionia ddieschiveaionsi’t aaf
proliferative diseases, including psoriasis and _
cancer. The HEter tepeist Beludinggaelannimaa, seainosiie igrtecageinoma,
expressedaﬁygﬂg%ék%%}ed in many solid tunors including

a
head and nec prostate, non-small cell |ung,

col or gmieab thedlkey rbleaFKinaed@ahe relatib bl yelluldrt@rdiEEidtion in
receptor kinase has been shown to be overiégressed in

ispeexal inhahitars equld pefreg reveesiblasytoptetic agrats Whinb msy bswgetul in the
AL o %g ?F%nryt Jlge;aillsegﬁ}é)@és%%ﬁ'i%& {%a%u%s at%ﬁérr}%gé%ﬁulglf r%{fge%rz{#l%ﬁ,ze. g.,

recept It st'gnal'i ng b recep
Banign phite BifierplhsiATmeldl heeoyhatddisiioREioRR dhevddMiibromatosis,
clinical studies. It is therefore expected that

ipnkmenaryfibroges, atuitisEpioriasig, gERorukingpkyats, wstanosia fellowing
efficacy in the treatnment of .tunors that depen
SheghlR 5 Prich AR TP R iR Rrddfly 8P fhrory bowel

addhdel on, these conpounds wi Il have efficacy in
inhibiting tunors that rely on HER receptor
het er ddiewermpepesafiforgnulahawespesindymsels] aytecagmuentof dymers

5 0B S L g o AL 0 o

elaom! B tAO edthingstREBALS a SohePosiSon!@x 8lcofbinaddh) GHEEdmpounds
and cisplatin. Since HERI and HER2 signaling has been

oh Buninventiey dp el eprasy o€ §8NYA ibd mapgiadige host i srduesds

such va I endot:hel i1 gl .qr .factor :

Sl SRR B SPERNBh. o R G Re! B PA o
IftnEc aBedrithdt WidS beelséd ciaey with Signbil tRGhsducdidh ipAghways operating

through growth factor receptors such as HER1 (EGF receptor), HER2, or HER4.

The pharmaceutical compositions of the present invention containing the
active ingredient may be in a form suitable for oral use, for example, as tablets,
troches, lozenges, aqueous or oily suspensions, dispersible powders or granules,
emulsions, hard or soft capsules, or syrups or elixirs. Compositions intended for oral
use may be prepared according to any method known to the art for the manufacture of
pharmaceutical compositions and such compositions may contain one or more agents
selected from the group consisting of sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets contain the active ingredient in admixture with non-

toxic pharmaceutically acceptable excipients which are suitable for the manufacture of
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i nhi bition of angiogenesis in addition to the
inhibition of tunor cell proliferation and survival.

wab@sER26 r ecept or has been shown to be invol vedr/us2et3169

hyperproliferation of synovial cells in rheumatoid
arthritis, and may caontribute tqQ the angiogenic _ .

s disee Srcipignis mayhefanetagmle. dnetdiluents; sich as palsium

Pilpe . . . his iy . .
SHBLRlE YR SEROIRS 1o Ll BUROLIGR. & BalFh it
humeingiald dfsiie gratisg agbns, fddickamhplepihidrbggaaltioepellificks, sodium
to inhibit HER further adds to their use as
srpspeasnatlergernre stigen o algueaditdinding aginty fersxampla starch,

and..r ef erence i & herein; . inaer "Cel l

e e e SR )

PaagddsinmA2rdte 384dkic atalreilgTheVhbléts maya@aincodted br they may be
, Robert, N J., Scholl, S., Fehrenbacher,

Tripat hy, D.
coateay kaewn Jechniqueriamisk the unmipasknt tste of the Sermpiriclas, |

nd Sl anpn L J. MUt nat i.onal. udy af. t he .
AP e ot v Ak SRRl b gmsndre eyt
andthinedlXction Ve R TodBPpdIIE FOIRANPIE b E¥eir&SRibtaste masking
net astati ¢ breast cancer that has progressed after

arpseris Weehaasyhydeoxypeapab methivécetinlpsagigtydroxypfonghae lubpssppr a time

bl by SRR SR bR eBBuig bughlE e eebioyea.

D AndiRamulationsSRr @8R Rse May al¥o bk ?fbseﬂted skt 8batin Kapsules
Fal cey, J., Anderson, V., Wksal, H, and Mendel sohn,

JvhereipHesastive sarellien iomixedtwitlegn dertnalid dilewt.Hor exanenle,

receptor. chimerjc antibod 25. al one d.i.n .
Bl S B cple e Shpstip or Kgotibef R ittt yggpagtes herein
WMactidd il 28080t is PRk witKwatdliskluBRRi carrier suckeds piiyethyWneglycol or
Kabuyama, Y., Homma, M K., and Homma Y., "lInvol venent

@f orh@liomj forehampistnshelitojn beuid iparaélin, ogpbv pil., |
Arthritis Rheum 44(2 ....260- 265 (2001 The . .
ant 1 prAEPE PRt ShotalBi e B A MM g gt
REitAPtdr ekt Afn@as@tLoft DABEARSuenfBYs. ISOVIPENEpichtd are suspending
addition to a conpound of the invention, one or nore

egtrds, fettrampie sedimmdathoxymethyivedilose, Sigdhyleedi]ase.nt

reat ment may, he achi eved by way of .t he .si nul.t.ane ,
e Dy T 13 1P it sy Rk B TR0 Bt
iAghcahthald SANROREN USEpakinkbe wektadt /FBAs maltR LommRalPdscurring
of ‘this invention may also be useful in conbination )
phosphatide, for example lecithin, or condensation products of an alkylene oxide with
fatty acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylene-
oxycetanol, or condensation products of ethylene oxide with partial esters derived
from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-

propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents,

and one or more sweetening agents, such as sucrose, saccharin or aspartame.
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wi th known anti-cancer and cytotoxic agents and
treatnents, including radiation. If fornulated as a

wo 2oostlecdose, such combi nation products enpl oy PEEUS2004/043169

conpounds of this invention within the dosage range

descri bed bel ow and the ot har maceutically actiye
agent QP FSPETISIANS A3 RsioED a@gg‘g SPSRTgEine By R ggrient in a
%’éﬂtﬁl@ oll, f@l@xﬁﬁ?lgsa%hfsetﬂp Bibd & lsésé?ﬁet & Bf‘&)%nut oil, or in
i cancef or otoxi ¢ agents and treat
mnénaﬂmm gudhaaillﬁpicbpmmﬁmn The oibyrhispadsians rﬁzﬁjf amta&aﬁ b tickeRing

i nappropriate. In the field_ of nedical oncology it is
Aeeraior sraeple beesirx, B d pardtin Pheatylaicalpl dvepisaimg@agents such as

ftl?c(sg%e Oifo [‘1 agg\; Al ﬂt(n?(f{gr{ge nt@ H%aatddgcpgo 5[?"0{71%’1 3%@%&%16 oral

onco ogy

(p@efpaﬂitia)h Th&acORPbsitibnAMay bd: pﬂ'&sér@ed bethe addition of an anti-oxidant
antiproliferative treatnent defined herein before my

isech as puidpipd hydurpanienlop plpbp-tegeeheseher apy.  Such
cherot ﬂlgge?ﬁﬁle d)c%vd%f)s(a%)d gng{ §& TRkl ‘%S‘rt 5 %& fo% %‘% 0 aqueous

t herapettic a I angi ogen
Bispdhéibe b e ARG bSIRe frovide ttmud@inge@ﬂem in admixture with a
herei nbefore (for exanple, linom de, inhibitors of

idiPEYSiTIEOTaNesBNg agrat.isgrpendingiagentani gne pamméserva(tmes Suitable
%Yt ostatic %ent S u

QEISI%?{ W ?geﬁgep S é:nlgi S%gl? arcifn;g:as 48 regs)(e,{nf ?he(? é}a %se already

ene, OXl OXI ene

lnﬁsi‘lﬁbhécﬁﬁlﬁ)ve RAGEesiIegeNtenls & egmml sveettRBRSHARIing and
acetate), aromatase inhibitors (for exanple,

SADSINE 620118, matsealsq;b@p@serb&?@z@ Fempesiiéensgnashe)preserved by the
|hor nes gesto nti androgens (for
A0 OR TR0 - oR PR RS R acif

i cal ut am de,

cypr omfe%anﬁ&@ﬁﬁéa@bompbmrb@qmesﬁﬁeﬁm B A¢OBE Hitthe form of
(for exanple, gosereline acetate, |euprolide),

an wnluntwsatgr Qmulﬁ@m Jsheewllmélaww by alvegeithic oihder gragple olive
SRR TP EhE o R R AR s
iSnithile taﬁfusslfyu@hg@ﬁts TRy hesdnahl R Becurihy Phdsphaides, for example soy
l‘tj)regnkllegﬁﬁlﬁ gdaei[grsn (c))rg Sar;tlal esters derived from fatty acids and hexitol
anhydrides, for example sorbitan monooleate, and condensation products of the said
partial esters with ethylene oxide, for example polyoxyethylene sorbitan monooleate.
The emulsions may also contain sweetening, flavoring agents, preservatives and
antioxidants.

Syrups and elixirs may be formulated with sweetening agents, for example
glycerol, propylene glycol, sorbitol or sucrose. Such formulations may also contain a
demulcent, a preservative, flavoring and coloring agents and antioxidant.

The pharmaceutical compositions may be in the form of a sterile injectable
aqueous solutions. Among the acceptable vehicles and solvents that may be employed
are water, Ringer's solution and isotonic sodium chloride solution.

The sterile injectable preparation may also be a sterile injectable oil-in-water

microemulsion where the active ingredient is dissolved in the oily phase. For

example, the active ingredient may be first dissolved in a mixture of soybean oil and
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activator receptor function) and inhibitors of growth
factor function, (such gromh factors include for

wez@aspbaye EGF, FGF, platelet derived growth farCDUSZNH043169

hepat ocyte growth factor, such inhibitors i ncl ude

S R LS P BB BB R pihcure ana
Bt dekised 6 YorbE£iorbsmthtion. yr03| ne ki nase i nhi bitors and

serine/threonine kinase inhibitors); and (iii)
ant i pirdnbinﬁjectabliexse]iuanns Wmmlmom gy bamﬂroduced into a patient's

Bl e et BB itieTon aycung ot SRy O AU

Q&ﬁﬂﬁ&gpﬁﬁ %Zﬁﬁhgn of hiQbomYIidN iflish&Sa wH¢ Bs ﬁ‘ﬁmalntam a constant

orouraci |, purine and adenosi ne anal ogues,
cirtud atiimecarcaiirationi af e inBtianierr(ma_icmndrig cadieirit¢ prapiain such a
anti biotics for exa anthr%g%% |nes suc

S 5PRGEALT H%me liPuSélbtrarV&B? XAy Geisp eiiﬁ-‘/fﬁeﬂitﬂized An

53( @%%‘f @uccﬁ @\Héé R BLiec @Aﬁﬁ BIYSITNL mehélt5'40@' ftravenous
erivatives exanpl e, cisplatin, carboplatin);

phiapl at i ng agent s (for exanple, ni trogen nmust ar d,

mel phal an, chl oranbucil, busul pha I d
1 051 e BaFIAEE F%lggoswlwic'sgﬁl inghy f%%tp%t ﬁefﬁgl iigcLable
Bloug §F Bl Eenalih Bbo Pt iffPart #i‘“&%‘f“‘n“é“bi“amd s, administration.
Fhishsuasenkionahy he {qpmalatddoacebidinglaxint kma(r Jrt (sing Gtosx slijable

and newer m crobtubul e agents such as.epothil one
SIRPISH O S EBYAFIHE Wéugi??gﬂwsag% igHEiAvR GpbiAntioned

ot RS AIEC B al fi0h RIS PR IR @ pofution or

ansgpaasion & a hopodec parﬁnﬁerailllyeﬁcemztblc ditednit ocyadvent, for example as a

inhibitors (for exanp flavopyridol g); biologic

peFHen & Liditmeatial gh%fledb‘il%’c Seebaeonbine 6pevSfiplyemployed

F@ng@lq’gﬁtr ars (lg&ﬁi néq{](]:cmim BSr tﬁfs? s8hgy ﬁlian& rRed 61 By Be
conpounds present invention are of

employed including synthetic mono- or diglycerides. In addition, fatty acids such as

oleic acid find use in the preparation of injectables.

Compounds of Formula I may also be administered in the form of a
suppositories for rectal administration of the drug. These compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is solid at
ordinary temperatures but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials include cocoa butter, glycerinated
gelatin, hydrogenated vegetable oils, mixtures of polyethylene glycols of various
molecular weights and fatty acid esters of polyethylene glycol.

For topical use, creams, ointments, jellies, solutions or suspensions, etc.,
containing the compound of Formula I are employed. (For purposes of this
application, topical application shall include mouth washes and gargles.)

The compounds for the present invention can be administered in intranasal
form via topical use of suitable intranasal vehicles and delivery devices, or via

transdermal routes, using those forms of transdermal skin patches well known to those
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interest for their antiproliferative effects. Such
conpounds of the invention are expected to be useful

WO n008/09d1d@ r ange of di sease states includi ng cRECI/ER2004/043169
psoriasis and rheumatoid arthritis. Nbre

h sk Sl s i TP By isterec ey oim o1 b g b ery
&gterh' Hsgiags%%ﬁdlh&rit ol oYY B our&eabE b&ﬁ!ﬁﬁoud Rfer eHang

the bl a breast, colon, kidney, Iiver,
mmgmttemtcthmigh@ltsﬂmﬂd)sagefelgnhmn glomqrwads ofthe preagn snvention may

al | bl adder, ovary, pancreas, siomach, cervi X, .
§ﬁ9 Peidghvspéat aﬁ@poamrym YIRS 28 aa%ﬂ%wé% §hyjcerinated
é‘:sfl %r osarc cﬁ%geggggémg%% gﬁ IT§ g@%ﬁ%%@rréﬁf &-ﬁ}ye?kﬁrr%nre : ofo%ﬂ;gnous
meidduddr vedightpeiid fangraald esesty oflygolparhylems gleud! udi ng

astrocytoma, neurobl astoma, gliom and schwannonma
and - OYhedra eempRund acaRnding th ghifinvaERtARIS aéémllﬁt@FFél Inio'a human

ogar
SRR B BBe W pBRRARTY ERERipd Ry 8 phetfiSEY phitician
withghe dogge gemdihldy tfﬂ!‘ymg(aewrdmgab tiRSagepweighi, béxeand response of
cytostatlc agents which may be useful in the treatnent

e inAlyidnal patisat.me Stedlsas bRl BaeAbnOHPTS.
cel | u&fforﬁ{lpalt ma‘aiirl%ei%ndo(ﬁg sdch &ﬁ&h&%ﬁ&ﬁﬁ&& gmploy the

hyper pl asia gnonat

d@dpouidsrensivsnton pithirmalidysdge bigei descriveti ibotd Md the other
psoriasis, glonerulonephritis, restenosis foll ow ng
phwymsseaically getiveagent o treatmpetwithin jtp apRrpYgshiosageapge.

e T T e e

drititanSertd\dyitgosec bi@its whed 8 embmaﬁoﬂ forosiatien ks magopriate. The
activity, such as colon, | ung and pancreatic tunprs.
igyentien oAt hinteddn it seapense 0 AdBIETASAN  Gmpeunds of formula I

rﬁ%%e%%hhgﬂ?er&f eﬁﬂ%? pﬁQIITtB%lI' Qﬂér administration of the known anticancer or
cytotoxic agent(s).

The compounds may be administered in a dosage range of about 0.05 to 200
mg/kg/day, preferably less than 100 mg/kg/day, in a single dose or in 2 to 4 divided

doses.

Biological assays

HER1, HER2 or HER4 Kinase Assays

Compounds of interest were assayed in a kinase buffer that contained 20 mM
Tris.HCI, pH 7.5, 10 mM MnCl,, 0.5 mM dithiothreitol, bovine serum albumin at 0.1
mg/ml, poly(glu/tyr, 4:1) at 0.1 mg/ml, 1 uM ATP, and 4 nCi/ml ['y-33P]ATP.
Poly(glu/tyr, 4:1) is a synthetic polymer that serves as a phosphoryl acceptor and is
purchased from Sigma Chemicals. The kinase reaction is initiated by the addition of
enzyme and the reaction mixtures were incubated at 26 °C for 1 h. The reaction is
terminated by the addition of EDTA to 50 mM and proteins are precipitated by the

addition of trichloroacetic acid to 5%. The precipitated proteins are recovered by
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of this invention, developnent of tunors in a
manmal i an host is reduced. Conpounds of fornula I may

wak®s/oba7aseful in the treatment of di seases oPCIBUS10080M3169

cancer that may be associated with signal transduction

AR BB BE B o0 B O B o G GR P Borporated i
RBAGITBE B4 TeAdounPEmRRAIkibARSREr. t he present invention
containing the active ingredient may be in a form
sui t aboethieqreprationunsescdnrina ZHR bandadHER4bthetcgtoplasmic
troches, | ozenges, aqueous or.ojly s ensLons, .
SHISERRS| o C0F SERRIB Ve SYaner sinsda Sl BT filiop pypteins,
i#ed by" bity." Asthic! f HER2

?ﬁ%%ln‘ggr%%#%?ég P glaf%}sﬁ nac;/rﬁ%tggﬂg E%a?%%ggg@or di r?g@tﬁgcea%y
was hdstldmredvintot the biala@avritusfeapresdien nemof FRlueBac4ddInvitrogen) and was
phar maceuti cal coppositjaons an% sglglh c‘gﬁeosi tions ma
CINERPA 25 AR UBRSET RIOYL Ay 18SeshFellst dRePEMRIARR SFQIRIR Was

1St 2 | ALHASE avoring agents,
@%ﬁgp?hgﬁgagﬁ g&g%ﬁ%#%g:er w%%érggg%ts in order to
pr ovi The pinddirreompbumnds|ihiba[HTRNHER? aod HERbkimases with IC50
preparations. Tablets contain the active ingredient in

vadrescbatveemPOR1 iR AS 1k Rrefmdcoamorndsaiavy Iamcdpieabetareen

L pi fch are suitable.for the manufactur _
GPPLE EPLM ThIcEE it o Ry Bhe 5 TR B FAA Bogy - 1.0
EV. URTsBprefdtfed Rmpoahdd 1 L RANRE BetwidioWD1CaE. PaRAT €,
| act ose,” cal ci um phosphat e or sodi um phosphat e;

granul ating and di sintegrating agents, for exanple,
ga ocr al | i nte cel |l ul ose, sodi um crosscarnel | ose,
&%—@i—éﬁg’ﬁﬁ&&—%ﬂo LU gi ni ¢ aci d; binding agents, for

exanpler@irAédnthoud8l 8f fofmulRal ) sBhbraly e QréHhediacBbrding to the
acacia, and lubricating agents, for éexanple, nagnesium

Bl leaving echestesani thedoiogvledgetadlone sKifled imthieetts Svppletnental

uncoat.ed.or they may be cqated by known chni ques t.0 .
HRERAE KRBT RLREY 135 PG T oAb AP AB Fepgy ApEicalibn seria
SliBbet 6573, 89 fiRAMAP B9 000 ARd irtetnBGorA PhbiRbe Mubhibat WO
tract and t'hereby provide a sustained action over a

0@ 29, beth beteinHocorporaredI by, referammeer sol ubl e taste
maski ng material such as hydroxypropyl - met hyl cel | ul ose
or hydroxypropyl-cellulose, or a tine delay materi al
such as ethyl cellul ose, cellul ose acetate buryrate
may be enpl oyed.
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Formul ati ons for oral use may al so be presented as
hard gel atin capsul es wherein the active ingredient is

worRoos@eon7é h an i nert solid diluent, for exanplBCT/US2004/043169

cal ci um carbonate, cal ci um phosphate or kaolin, or as
soft gelatin capsul es whergin t active ingredient is
m xed with water sol uble Msuch as

pol yet hyl enegl ycol or an oil nedium for exanple

peanut 0|I liquid paraffin, or olive oil. Aqueous
susp s contajg,the aceve A8t eri afg,bn admixg ur g
vvitF!a rxents—su-l—t—abled‘o\ mangfactuse F@f >N
agueo Hépen3|ons such e nts are suspen N

agents, for exanple sodlun1carboxynethy|ce|Iulose

met hyl cel | ul ose, hydroxypropyliet hyl -cel | ul ose, sodfi um
al gi nate, polyvinyl-pyrrolidone, gumtragacanth and

gum acaci a; dispersing or mettln%*agents my be a _Alkyl
natural | y-occurridyg,phos or exgeple |e th@ﬁ
or condensat|0ﬁ—p+ﬁgueis @f kyl-ene—exi-de Wi t

fatty acids, for exanple po xgﬁthylene st earAt & M%)
condensat i on products of ethylene oxide with long
chain aliphatic al cohols, for "exanple
heptadecaethyleneoxycetanol r condensatio roduct s
of ethylene oxide with partial| 88t%rs derived®Ffom
fatty acids and a hexitol such as pol yoxyet hyl ene

sorbi tol nonool eate, or cgn ensa@ion products of
ethyl ene oxide with partial )estgps derived fromfatty
uf 0

aci ds and hexitol anhydrir exanpl e pol yet hyl ene
sorbitan nonool eate. The aqueod& suspensi ons nay al so
contain one or nore preservatiwes, for exanple ethyl,

or npropyl p-hydroxy nzoate, one orcrmrchol oring
agents, one or nore flavorin agents ¥ne- or nore

gt eni ng agents, such as sucrose, saccharin or
aspartane. O |y susEenS|ons may be fornmul at ed
sus pehiti fiigst step oASchere L mgac@@nethﬁhwbsatr@ﬁélgé@mwuadu (Ref. WO

@@%ﬁé? @)FV,VI%E) S%}lﬂlssrﬁCh a g}o lttg\ﬁre:tk@(lﬂ}lcqg bggangtgjg)d o theS sodium salts

Ranhabhhydoud B6vet!sMcIs AS PR Sin@8Sar Myrt @Lﬁﬁkﬁs%h&e@uch as N to give
t hi ckeni ng agent, for exanpl e beeswax, hard paraffin

Gompenndlii.al cohol . Sweet eni ng agents such as those set
forth above, and flavoring agents nmay be added to
provi de a pal atabl e oral

Step 2

Halogenation of the 5-methyl group of Compound ii is affected by treatment
with a halogenating reagent such as N-bromosuccinimide. The reaction is preformed
under an inert atmosphere such Ar in the presence of a catalyst such as dibenzoyl
peroxide or 2,2’-azobisisobutyronitrile and gives the 5-halomethyl-pyrrolotrazine

Compound iii.

Step 3
Treatment of Compound iii with a primary or secondary amine or alcohol in

the presence of a base such as NaHCO; or triethylamine or diisopropylethylamine in a
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preparati on. These conpositions may be preserved by

the addition of an anti-oxidant such as butyl at ed
whyasoseiani sol or al pha-tocopherol. Dispersi bl BCpUSzIes/643169

and granul es suitable for preparation of an aqueous

syspensi.on by, the. addjtiqn qf ter.pravide the active

FERETRE Fhoni o o ditehsaf R Ehi b nlege Bk,

agghbundiispendi ng agent and one or nore preservatives.

i tabl e dispersing or wetting agents and suspendi ng

agents are exenplified by those already nentioned

gbove. Addi tional excipients, for exanple sweetening,
FﬁV%ring and col oring agents, may al so be present.

These is . t.ha: P4
T Sor e AL SRR 1P B A pRat o
Hiaiaesvlvenabucharpolstcid aificrdofhetdrsubistitnssd pyoroloteiyziatss o

be in the formof an oil-in-water enulsions. The oily
bREWAURRY- be a vegetable oil, for exanple olive oil or
arachis oil, or a mneral oil, for exanple liquid

paraffin or m xtures of these. Suitable enulsifying

Sgp8s may be naturally-occurring phosphatides, for

exanpl e soy bean lecithin, and esters or partial )
est er Sltgeratiyely ¢qrapaumds 1of faanele iXn@ay bgitrested with an appropriate

| de r I i . 0

SO SR 5 s TR G R RAOR AR Buch B Tr G afford
ailfonkevie oxi de, for exanpl e pol yoxyet hyl ene sorbitan
nonool eate. The emnul sions may al so contai n sweet eni ng,
flavoring agents, preservatives and anti oxi dants.
g%%qfs and elixirs may be formul ated with sweetening

gents, for exanple glycerol, propylene glycol,
sor bi Belfofds AURRPBEE codkiRd (1o coipalnd® R DyEdat@b@Owith a primary or
contain a denul cent, a preservative, flavoring and
saspBiary graeReer acelind impn jnexisahisnt surhas fhkmceut i cal
conpositions may be in the formof a sterile
I nj ect abl e aqueous sol utions. Anpbng the acceptable

vehi chesrafiftelyOtoapdinds Babenwi fHEnEaP ntyad paéd@rms%own in
Ri nger's solution and isotonic sodium chloride

Sefieine bn.
Scheme 2
Hee X Sten 1 X X Ety"N X
\ N\ _.
N2 MN) \ MNJ
i vii viii
2 2
Ety* YR =L YR
Step 3 3N Step 4 ’
— g s> "N RR— N
R N‘N/) \ N‘N/)
ix v

Where X = Halogen, Y =NorO
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The sterile injectable preparation may al so be a

sterile injectable oil-in-water m croenul sion where
w0 b@saetiree i ngredi ent is dissolved in the oi | pCPOaxE4/043169

For exanple, the active ingredient may be first

%&siolved in a mxture of soybean oil andlecithin. The

P lsol ution then introduced into a water and gl ycero

m xt &R Hd i

el R L AL g Coiboul P Ret. WO

03042102 X viritht ohad o gatatiep tréageit smoll as Nrlmamobycdiioade under an

bolus injection. Alternatively, i be advantage?us

, 11 may,

Nt ARG P HieA o 18 TegRIeR 15/PRHPBEFA ARG T pTatfcag vt such

a . o 9
R PR IGER Y S SB b BhbE b DRIac 01221
avebRisabity®uittiletto edftgd i dibalopanslvbatiionCompoaind vibuous
i ntravenous delivery device nmay be utilized. An
exanpl e of such a device is the Deltec CADD PLUS. TM
&R §I 5400 i ntravenous punp. The pharnmaceutica
conmpositions may be in the formof a sterile
I nj ectabpsungiiBad§ belcofvargas abtnigpeals Compoand viii by
i ntranuscul ar and subcut aneous adm nistration. This
tsepspentevigha feijery Basesuell as tiaeihgawdicdingg apByqraes xlvsah such as

usi ng those suitable dispersing or wetting agents
and suspendi ng agents whi ch have been nenti oned above.
The sterile injectable preparation may al so be a
sterile injectable solution or suspension in a
$f6n-3t oxi ¢ parenteral |l y-acceptabl e diluent or solvent,
for ampl e. as~a_sol ut | i RS o]V e diol. |
i ¢ 1 oy B R kil ab gpa RO g fhnverous
SRInOVRY 28 Sc@oHal 6EElof ot SPEA A rdidhmbhiufi0galt GérBpound ix.
pur pose any bland fixed oil may be enpl oyed i ncl udi ng
synthetic nono- or diglycerides. In addition, fatty
géiﬁs such as oleic acid find use in the preparation

pinjectables. Compounds of Fornula | may al so be

adm nCefwRE®sh bNCoMPohiiM R ©fpydrofdtiRAsd Cofipand o mayaet al
adm ni stration of the drug. These conpositions can be
ascepaliggdiby treattieng of Kenapraygd Wk Witha prirhary|ei secondary amine or

alSko! il tlhte %trelsglgce%)i% Pas& gltlch\l\@sl cﬁlhsoiz)l%p§f e{ﬂy?arr?itne in a solvent such as

acetonitrile.

Compounds prepared by the above methods having general formula X in
Scheme 3 in which the 5-methylsubstituent contains a protecting group‘such as t-
butoxycarbonyl may further be modified by removal of the protecting group in Step 1
by treatment with anhydrous HCI in diethyl ether or 1,4-dioxane or by treatment of a
solution of the compound in CH,Cl, with trifluoroacetic acid to prepare the free
amines xi. Further modification may be accomplished in Step 2 by treating
Compound xi with a carbonyl compound such as propanal in the presence of a
reducing agent such as sodium triacetoxyborohydride in a solvent such as CH,Cl, to

afford substituted amines xii.
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15

ordinary tenperatures but liquid at the rectal
tenperature and will therefore nelt in the rectumto

WO etosaed7¢ he drug. Such materials include cocoRChus1004/043169

gl ycerinated gel atin, hydrogenated vegetable oils,

m xtures of polyethyl ene col s, of various nol ecul ar
wei ghts and fatty acid es%&ﬁgggzrxﬂyethylene gl ycol .
For topical use, creanms, ointnments, jellies, solutions
or suspensions, etc., containing the conpound of
Formul a | atf'e enpl oyed. (For purposes of Lhis
appli@%ﬂﬁ , \topi calyapplication shathip¢&ude nmout

washes and gat'ghes.)| The conpounds for® the sentYR
i nvention can b m st er s@piin i ntrana f orm 'ﬁ
t opi cal use FOF Quinablle rmtramasar vehi cl g8

del i very devi ces, oMNvia transdermal routes, '
those fornms of transdermal skin patches well known to
t hoseof ordinary skill in the art. To be admwLgtgeed
in the formof a transdermal delivery system the
dosage adm nistration wll, of course, be continuous
rather than intermttent throughout the dosage

regi men. Conpounds of the present inv§ntidh may al so

be delivered as a suppository enployﬁdﬁwg?iﬁi suchygs

cocoa butter, glycerinated | atin, hydrggepated
veget abl e oil s, nixtures.niggﬂféﬁLhylene glLyco N
vari ous nol ecul ar weights and fatty acid ebter f

pol yet hyl ene gl ycol. When a conpound according to Mhis
invention is adm nistered into a human subject, t¥e

daily dosage will normally be determ ned by t e NorO
prescribi ng physician with the dosage generally

varying according to the age, weight, sex and response

of t hBurihedtathplumds padyi mnprepared aetiovasintSvheseve rintStep i,

the patient's synptons. If fornmulated as a.fjx dose .
SQERPPUAE RpTAR PF BRALEA SHict sece 89@%8%@@53%@53@‘0 {ppQamine

f’t%rb\g%gs@,toggaeeﬂswe& Sulf AP ABRIIRN e Shtb 8l BRAERAI

pharmaceutically active agent or treatnent
disoptopylettsylangipe avaffodoSagpoursinge . CGappundwdbmay ffirtrerbk éreated
| . pay al sq be admi ni stered éequentigllg%yﬁth known
with pawpleerhilssueh asdrylinang Juntep 4iecriiosd CompvAd Xiibn

formulation is inappropriate. The

Scheme 4
cl
2
: YR? M . HN-N  N— YR
Et3™N 1 N YR Step 2 (-
XN Step _Stpz g NN
—————
52 s /YN A N
\ N‘N/) o RN, J ‘N)
viii xii N xiii

Further 5-substituted pyrrolotriazines may be prepared according to Scheme 5.
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invention is not limted in the sequence of
adm ni stration; conpounds of fornmula |I may be

wa@odiwsnearer ed either prior to or after adm ni SPCHUSIIN4/043169

of the known anticancer or cytotoxic agent(s). The
conpounds nmay be adm niste |.nza dosage range of
about 0.05 to 200 ng/kg/dagﬁﬂ%¥g§erably | ess than 100
ng/ kg/ day, in a single dose or in 2 to 4 divided
doses. Biological assays HERI. HER2 or HER4 Ki nase
Assayi:GConpounds of interestcwerfe assayed in a kin "«
buf f er ncont ateetd 20 jschIC __BdeZ. 5, 10 §
thfg, N 4hNIdithiothreiggl, Qw ne serum al bumt-na 4?
0.1 nag/gl’, poly(glu/tyr, 4:1) d 0.1 ng/m, 1 nM ATPN
and 4 nC/m [g-33P]ATP. Poly(dgiu/tyr, 4:1) is a XV
synthetic polyner that serves as a phosphoryl acceptor
and is purchased from Signma Chem cals. The ki nase
reaction is initiatged by tikle(ad ftion of enzyne and
the reaction mXtures were,i fted at 26 OC for 1 h.
The reaction is termnated b NQfJaddition of EDTA to
50 mM and proteins are precipitated by the addition of
trichloroacetic acid to 5% Thgiprecipitated proteins
are recovered byfiltration onto Packard Unifilter
pl ates and the anount of radioactivity incorporated is
pred in a Topcount scintillation counter. For the
preparation of reconmbi nant HER and HER4, the
cyt opCasipoond enpag be eatef] wittetweagpiaems ved broexipawgsedgent
[ t cells as GST fusion proteins, which

in_in . wer e

B 3i -grwsafqlplﬁt?l% 1 APOIYERIGYFA AN Clami elepied seraerpire. The
oy o D o R s A H B it
dietied saethl asing meatintrad de thepredeatenofl abdsa sect a¥AHEO; Thé then to

rec i nant protein was partially purified by )
F‘@@?@@ﬁ%ﬁ@@%wdomt%%ﬁﬁﬁ theppigrngdiatericetad Hpdandsid such as

beiHtoRbdoe tiER irﬂlﬁg%reﬁﬁge HERdeKi nases with | G0

Step 2
Treatment of aldehyde Compound xiv with an organometallic reagent such as

a Grignard reagent in an anhydrous solvent such as THF affords alcohol xv.

Step 3
Alcohol xv may be treated with a primary or secondary amine or alcohol in the
presence of a base such as NaHCOs in an appropriate solvent such as acetonitrile to

afford compounds of formula xvi.
In addition, other compounds of formula I may be prepared using procedures

generally known to those skilled in the art. In particular, the following examples

provide additional methods for the preparation of the compounds of this invention.
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val ues between 0.001 to 25 mM Preferred conpounds
have |1 C50 val ues between 0.001 - 5.0 nM More

w@e@smpedieel conpounds have | C50 val ues bet ween PCTD0$2004/043169
1.0 MM . Most preferred conmpounds have | C50 val ues

b 0.001 - 0.1 Ce
Dok 8 eicngLfon 6 fettber Bxerard by B Th Ao "
éiwgw eh réﬁhk@wneadlﬁﬁﬁfg@ﬁhémehh@n kRawk s &‘ﬁtures are

the art. Suppl enental preparati
O« i P
fgp'l%ﬁfe%%??%%s 32?% e S R BB PP Y e ?Sftﬁg HPLC
n’éﬂs(ﬁﬂomndlelthﬁtemrsatbltammll unlaenbﬂhe tall owinghontitionW@oDoni type and
12 h h :
5 13p§tigy§r3@p@tﬁ%§ 'gﬂg%'s] giheryise tg%%ﬁ? y rgff . r%@&%@%@? ORth 100%
i E f @gwgo%\iﬁ?ﬁ? jl% F?A co 1S he d&%?@&%ﬁrﬁg(go%

Keoph l;lO% H,Q, Re] T0\¥F A3/ ﬂnﬁﬁﬂa'fa?(rﬂzymm)l \adétbetidn wacdlwags
nmet hanet hi ol or butanethiol aor their sodiumsalts in__ .
eandusing at 20 Mo (Npeserexamples gt itpstrafivpaiathen thagdmpiting and it is to

eém{éﬁgogdlecg%ﬂgg ?ﬁagl%_otrtr@etr %@%@%1%%%9 gi%q 8%1 wnﬁn‘gtﬂe gpll’lt and

10 ﬁfoﬁ@@i thd imjentioead daftied by the claims appended hereto.

EXAMPLE 1
5-[(4-Amino-1-piperidinyl)methyl]-N-(3-chloro-4-fluorophenyl)pyrrolo[2,1-

f1[1,2,4]triazin-4-amine

E
HzN\C /@
N HN Cl
&
\ N\N/)

1A. Preparation of 5-methyl-4-methylsulfanyl-pyrrolo[2,1£] [1,2,4]triazine

15

Me SMe
=9
\ N_ -~

P

To a solution of 4-chloro-5-methyl-pyrrolo[2,1£][1,2,4] triazine (4.02 g, 24.0
mmol)(Ref. WO 03/042172 A2) in dry THF (200 ml) sparged with N» at 0°C was
added NaSMe (1.85 g, 26.3 mmol). The sparging was continued for 5 min. The

20

reaction mixture was then stirred at rt overnight, concentrated in vacuo to about 50 ml
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wi th a hal ogenati ng reagent such as
N- br onmosucci ni m de. The reaction is preforned under an

WO p@stearerosphere such Ar in the presence of aPCHUS109$043169

such as di benzoyl peroxide or

2.2 (.51, Spb Lorile and. giv ot . .
Bt KON i Ea RS D 1 g sgpicgeas fitered
t iopRLr
R o et Bhve LA O e 1P b af RATRAI MPLC
Irdsdﬁﬁqn 8ner= $.68 etihy(YAMCr8S @D Sdiolwopdpy beniy) HRPORE agneous
vent such as acetonitrile or N, N-djnehylformam de
&awwm* BHRRIES %@1@8&8% @hpsphosie @ﬁldgﬁﬁ?lét&twﬂ@fmg at

Zﬁﬁh #@Wg y With an aniline in the
presence o so vent such as toluene affords the
4-substituted pyrrolotriazi nes Corrpound v . Step 5
Alternatlvel cofglpounds o) romula v

W+ h anPBpyr e(4c¥$%¢tBY1§1F1i%“Yé@’éfﬁPk§%éﬁ¥ HsZe4]tnazm—5-

TRShE- BRI ARAEA FarBEhl ol EPRElig P T 70 2 1

converted to conmpound v by treatnment with a primary or

secondary am ne or, aJ_"Qoh in an inert solvent such as
CHz2Cl 2 Alternatlve cqmpopnds of sgeneral formula |
may be prepared as sho Schene| 2. Schenme 2 H3C X-
X Et3 +N Xx =" N

\ N\N/)

A mixture of 1A (1.94 g, 10.8 mmol), benzoyl peroxide (0.262 g, 1.08 mmol),
NBS (2.12 g, 11.90 mmol) in CCl, (100 ml) was sparged with N, then immediately
heated to 85 °C for 1.5 h. The mixture was cooled to rt and the precipitate was
filtered off. The filtrate was concentrated in vacuo, diluted with dichloroethane (35
ml), and DIEA (2.24 ml, 12.96 mmol) and piperidin-4-yl-carbamic acid tert-butyl
ester (2.38 g, 11.90 mmol) were added. The reaction mixture was stirred at rt for 1 h.
The mixture was diluted with saturated NaHCO; (70 ml) and extracted with EtOAc (3
x 100 ml). The combined EtOAc extracts were washed with brine (1 x 100 ml), dried
(MgSO0y), filtered and concentrated in vacuo. The residue was purified by silica gel
flash column to give 1B (2.87 g, 70%)(0.1%-2% MeOH-CH,Cl,). It had an analytical
HPLC retention time = 2.12 min. (YMC S5 ODS column 4.6 x 50 mm, 10-90%
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min,

monitoring at 220 nm) and a LC/MS M*+1 = 378.
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Step 1 Step 2 R VVII viii Step 3 N Wiere X =
Hal ogen, Y = N or CStep | The first step of Schene 2

w0 200806anpl i shed by treating Conpound i (Ref.V¥LT/US2004/043169

03/042172 A2) with a hal ogenating reagent such as

rono | r Ch, .as.
A e F Ao oS R AL BUIBRRS 4 17 4 ¥ cBBine
sol vent such as CCU n the presence of a catal yst such
as di benzoyl peroxide or_2,2'- Q%obisisobutyronitrile
to afford the dihalopyrrBTo razijne Conpound vii. Step
2 Conpound vii may be conver @ ammoni um sal t
Compound viii by treatnent 'H@ thertiary base such
as triethylam ne in an anhydrous”sol vent such as THF
Step 3 Treatnent of Conmpound viii with an amne or its
ani on in_ an anhydrous solvent such as acetonitrile,

chl or & BixHs O frgblogpromgdybpeelp 2 81 2.4 Dsieptner@.Ois 11.93

' f 0 gt y | ot,ri azj
BB (RGPS SaP L ASOIROU 155 0 B B LS50
GodgrQlndasi heatbtitth) 100 PC TS i) NBROSHAT 4. 3A6!) Vas added. The
al cohol in the presence of a base such

. . - . a.S
dacseprsEyIcaranatisie der i0me, senvenled serct fidisred. The CCly layer
ﬁ*%g&%gﬁ%i;‘ﬁ@? il (@faﬁ]{ﬁl%sa)gﬁ{;%e AL f RV artddf n12948, FRLA95d
concentrated to give 1C(2.70 g, 92%).

1D. Preparation of (4-chloro-pyrrolo[2,1-f][1,2,4] triazin-5-ylmethyl)-triethyl-
ammonium bromide
™\ Bi”
/\N" Cl
U o~
\ N\N/)

)

A mixture of 1C (2.7 g, 11 mmol), Et3N (5 ml, 36 mmol) in THF (20 ml) was
stirred at rt for 12h. The solid was filtered and rinsed with THF and Et,0, dried to
give 1D (3.38 g, 89%). It had an analytical HPLC retention time = 0.776 min.
(Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes
containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M* = 267.
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Schenme 3 in which the 5- nethyl substituent contains a

protecting group such as tbutoxycarbonyl may further
wheonsoail’é ed by renoval of the protecting groupCT/HSHD€M3169

1 by treatnment with anhydrous HCl in diethyl ether or

1, 4-di oxane or by treatnent of a solution of the

conpound in CH2CI2 with trifl uoroaceti c acid to

epar Mzl [ r
B crrsta B R or 4 R B Y
%1 l&mnhﬂmh-S eydnpthiyl] etnsuhgharﬁﬁlopmﬁpbmahda hydlbehlpnés e nce
of a reduci ng agent such as sodi um
triacet oxyborohydride in a solvent such as CH2Cl to
afford substituted am nes xii.Schene 3 R H2ZN N- YR2
Stepi RB- - V1xi Y=Nor ep 2 XIl Y = N or
O Further corrpounds\r{aysr'be pre d as shown in Schene
4. In Step 1, conp | X mwy De traeated with a

\a eton-HPiiIe in the
presence of a base such Jsopropyl et hyl am net o
af ford Conpound xii . Corrpou xii may further be
treated

A mixture of 1C (1.0 g, 2.2 mmol) and 3-chloro-4-fluoro-phenylamine (418
mg, 2.87 mmol) in CHCl;3 (10 ml) was heated at 50 °C for 2 h. The solid was filtered
and rinsed with CHCl3, dried to give 1E (1.24 g, 87.4%). It had an analytical HPLC
retention time = 2.19 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous
methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and

aLC/MS M" = 376.

1F. Preparation of {1-[4-(3-chloro-4-fluoro-phenylamino)-pyrrolo[2,1-
f][1,2,4]triazin-5-ylmethyl]-piperidin-4-yl }-carbamic acid tert-butyl ester

F
BocHN\C\ /©{
N HN cl
\ N\N/)

Method one:

A mixture of 1B (30 mg, 0.08 mmol), 3-chloro-4-fluoro-phenylamine (11 mg,
0.08 mmol) and HgCl, (24 mg, 0.088 mmol) in toluene (2 ml) was heated to reflux for
8 h. Cooled to rt, diluted with EtOAc (5 ml) and filtered. The filtrate was

concentrated, and the residue was purified by prep HPLC to give 1F as an oil.

{
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with a nucl eophile such as hydrazine in Step 2 to
afford Conmpund xiii. Schenme 4 HZN- N N YF Step 2 xiili

wo00sher176- substituted pyrrol otriazi nes may beP@EI/Epz0€MH3169

according to Schenme 5.Schenme 5 HCL x Step 1 i XV Step
3 XVI Step 1 Conpound i may be treated with two
equi val ents of a brom nating reagent such as
Méthedewocci ni mde in a solvent such as CCU at

el evated tenperature. The resulting

5- dibronnpyrrolotriazine may be converted to the

h
o csonbd SpPsiiaTE bR Te o o ERam s ehbr & 203
ey HreHCONROSAt o) Dy @Rkd AhitfiRs bALEFOTRA! 8.8 mmol) and

acetal with an acid such as trifluoroacetic acid
D‘i%Ehr(ésienb é8éfnnwat) éx CHSCN(4Q mlly émpwiset inaf peaiod eyl enm The
ound xiv with an or%]anomt allic reagent such as

Eﬁa PP PRe R e a0 En Ry dr b tRenseoplpeh o 16 @ftpr ‘é@ldrflﬁho (155
ﬁ{lj‘ ﬁ5§§dd%h %R}&ﬁ&, ’ﬁfe SORdSR daseﬁlt%lré‘tf)&%l rins¥d %%fhg‘i@/ H}Pf@%l\g/th, then

rimar secon amne or alc .
H&@sanh@echﬁnchr baﬁ&msu (ghfealﬁF N@d@%%)n IehadediParpytical HPLC
sol vent such as acetonitrile
retention time = 2.73 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous
methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and

a LC/MS M'+1 =475.

1G. Preparation of 5-[(4-amino-1-piperidinyl)methyl]-N-(3-chloro-4-
fluorophenyl)pyrrolo[2,1-f][1,2,4]triazin-4-amine

Compound 1F (from Method one) was treated 20% TFA/CH,Cl, (3 ml) at O °C, then
stirred at rt for 2 h. The reaction mixture was concentrated and purified by prep
HPLC to give the product as the TFA salt, which was treated with saturated NaHCO;
to give the ree base 1G (4 mg, 13% for two steps). It had an analytical HPLC
retention time = 1.49 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous

. methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and

aLC/MS M*+1 = 375.
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afford conmpounds of fornmula xvi. In addition, other
conpounds of fornmula | may be prepared using

w@e@smpaiires generally known to those skilled iPCT/82004/043169

art. In particular, the follow ng exanpl es provide
addi ti onal methods for the pregﬁratlon of the
conpounds of this invent EEAMEELE 2vention will now be

S TP BB g+

invention. Al tenperatures are |n degr ees Cel sius
(0C) unl ess otherw se indicat ed. HPLC Ret Tinme" is
the HPLC retention tine that was d under the
fol l owi ng conditiongi-¢C type d llengt h, gradi ent

time [unl ess otherw se\ nch t eddNal ™ gr adi ents
started with 100% sol venT" A (10%AMNeOH, 90% H2O, 0. 1%
TFA) and ended with 100% sol B{90% MeOH, 10%H20,
0.1% TFA)], flow rate (rnL/ mYa)No detection was

al ways conducted at 220 nM These exanples are
illustrative rather than limting and it is to be
understood that there nay be other enbodi nents that

fal | WpaHnxtureef Bsmdmfl sémngé%élgoﬂ 3phamnelyBntHB 5042 ub) was

d&{e@}?\ﬁﬁ?ﬁé&&m HF ?ﬁ’pﬁ@f §1§2? ?15 ell"ﬁ%nuxtur'\é%‘a% cooled to 0 °C

%mz ) E&Pénsﬁém APEBYhY, Y ﬁhﬁﬁﬁmlﬁﬂ/{b (800 ul) was added. The

, riaziri-4-am né H2N | A Preparation of
hixtatdmyhs sct}mfdtahsﬂlstﬁmpamyire forr( h ofnd, gipdridin-4-yl-carbamic acid

et stos LT O 7 RS Ao fo the gpld pitp Thg peagsion

B NS U S e 0T
mipwhs adtbe, th@ﬁﬁguragwamlrmd mhiihthe ghrétesting godup. wél'shemoved (2h)

reacti on m xtur was _then stirred at rt overnl
SRS ¥ ARG B HBLEY BRAYASTOmRYsrbinAfHa %nrdtsaturated

A M a#iBTci'lzﬂe( rmv)aa %an(ﬁéd %/F g%tékc N emglbtl%ed

tere washe wat er rie
gttvaetd v@eré driéd, c@nceﬁm%ed ahtl tlﬁlﬂﬁhtahﬁﬁnwhtytﬁtm ko gil?t Qe title
retention tine = S5 ODS col

ﬁqﬁlpq@dgé@grgq g%‘@,sAnalytlcal HP C retention time = 0. 1 min (C?xromohth
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%

TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 324,

EXAMPLES 3-37

H2N
\ N —
\N)

Compounds 3-37 were prepared using a similar process as the compound in

Example 2 utilizing the corresponding amines.
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met hanol
acid, 4 m/mn,
WE20806617®@. Preparati on of [1-(4-nethylsulf

over 4 m nutes containing 0.2% phosphoric
nmonitoring at 220 nn) and a LC NS M+l
PCT/US2004/043169

anyl - pyrr ol o[2 1- f][l 2, 4] triazin-5-
- Ln- \/I]-r‘ar cid.tert-butyl
est er LNAmx ure of IA(1 94 g, 10.8 mmol), enzoyl HPLC
peroxi de| (Bx.262) g, 1.@® mmol )|, NESnffouh@ Ngmell. 9O[M+H] Ret
nmmol) inf Ca4 ([LO0 m ) was sparged with N2, then Time
i redi atlel y heafed to 85 OC flor 1.5 h. The mixtyre was | (yip)
coored—to TG ang—the pregrprtate tered—ofif —3Ibe
filtratel wag copcent r;(\é”l n vacugkﬁ ﬁmm%“%‘ itf 325 |0.65()
di chl or ot hane [ 35 ﬁd O BR° ‘%‘n ?#13’1 fg“l% mol )
and pi pefi di n- 4}yl - C|Pélf1¥f’é¢1tlylﬁm?lp[7ekt dr
(2.38 g,|11.90 TTTD|) vvere ad3|ed'][1“2bﬂétrxaeme4 -amineni |xt ur e
was stiryeddqat |t for Tme mxt[(nrgnm@@ldl | utled325 |1.02 (b)
wi th satprated NaHC q )plgé} }rﬁaﬁﬁf_@h Wit h
Et CAc (3] x 100 SR wer e
washed wth bri ne (1Hx 100 m I’zlﬁ gf{gééj
Ht+teretdand—ecopeentrate vm, HEE BTG lhas
ourified by2sil|ca gel e o o sl |8 (2. 838 [0.71 ®)
g, 70% (0. | % 2P6 MeOH c 2)plpqrtdlmé)an%thyllrﬁb(4ytu cal
HPLC retfention tinme = .12 mn. (YMDe®®1-@DS col ym 4.6
x 50 nmm| 10- 90% aquewus NTet hanopyrodieyl)pyroiaiiies
cont ai ning 0. 2% phoslhhori c acfi d][144r]ﬂr{amnm afilifel tjori ng
at 220 nm and = 37 aratifon
5- br ononet hyl - I[ d lh[%@ ésr az??’]ge 0.80 (®)
A m xturje of 4- l%ﬂ’rl ﬂ' 4, 4]
triazine (2.0 g ( Ref , V\B 842172 A2) and
AIBN (195 ng, 119 mml) in colayr #dr N2 was
heated tlo 100 OC for 5 nin, NS ,@@aam ‘H:ﬂmslerrrnl)
was added. The feacti Xt Ur e wWag(dsAnrined- f or |10371 1.61(b)
mn, then cooled to r i | t erppbridimng)&eh1]-aye- (was
washed with dilpt 3 aqueous ggbig-40n, driled
(MySO ), | filtered ahd asncent Aoy Bhyifoldf £-|7 Q.
92% . f][1,2 4]triazin-4-amine.
8 5-[(4-Amino-1- 373 | 1.81(b)
\5 OO piperidinyl)methyl]-N-2-
” naphthalenylpyrrolo[2,1-
f][1,2,4]triazin-4-amine.
9 5-[(4-Amino-1- 323 | 1.06(b)
\5 piperidinyl)methyl]-N-
::‘I phenylpyrrolo[2,1-
f][1,2,4]triazin-4-amine.
10 A 5-[(4-Amino-1- 338 [0.60 (b)
P piperidinyl)methyl]-N-(6-
l'f“l N° "CHs methyl-2-
pyridinyl)pyrrolo[2,1-
f[1,2,4]triazin-4-amine
11 N 5-[(4-Amino-1- 325 {1.00 (b)
A piperidinyl)methyl]-N-2-
:II N pyrimidinylpyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt
(1:1)

-39.-



I D. Preparation of

(4-chl or

o-pyrrolo[2,1-f][I

,2,4]triazin-5-ylnmethyl)-tri
wetdhglesmoni um brom de A m xture of 1C (2.7 g,PAI/US2004/043169

mml), Et3N (5 m, 36 mml) in THF (20 M) was stirred
at rt for 12h The solid was fijilt with
THF and |[EtoO, dried to give ID (3.38 g, 89%. I{ had | HPLC
an anal \it ixal PLC reRentionjti n€ompouid/Bamen. | [M+H] | Ret
(Chronoljith SpgedROD 4.6 x 5@ nmm 10- 90% aqueous Time
met hanol} over A| m nut es cont ai N ng 0.1%TFA, 4 m/mn,| (min)
ToTTTtoT e I ‘ ; —reH t\(ﬁ Ao 1 = 339 1.03
Pr epar ati r} o=+ 03 (0
[ 4- (3-cHl oro- 4-f| uor oNph\e yl & mﬂ?&a‘f‘lnwFPH}Y&ﬁﬂ:(ﬂ:
f101,2, 4] triazi|n | 1{tri et Hy$th ni um bromi de
hydr ochl|ori de A ":tr eNof 1¢ gyringdgyDpyreolpidel-) [ and
3-chlorq- 4-fl uoro phenyl am nef][142,8]tnayin-2-a8yinenPl ) in
CHA 3 (10 mM) was heated at 50 u@adrodcetic heid Thie sol i d
was filtlered and rinsed wth|CHO 3, @Ilrl)ed to give IE
CI24 g 8T AT T
tirre:2.1913rrin 5%% 1.08 (&
10- 90% gqueous [ 1g 0. 19
TFA, 4 i/ m n, Vi =
376. | F.| Preparlati‘dh of¥ pyrimidinyl)pyrrolo[2,1-
{1 -[4-(3-chl ord-4-f1l uoro- phenyflbni hlijiazpydrashiop.2) | f] [
|, 2, 4] trli azi n-§-yl net hyl ] - pi petiiffioreatetit heidaalbafi c
acid ter|t-butyl| ester Method|one: A pi:xXture of 1B (30
ng, 0.0 nmpl), BChlmro’rluor pheoxiam-ne (11 3m. [1.03 v
0.08 ) and Hng 24? $§d1 obflphobigene (2
m ) was |heated |t jn a;f84 h
diluted |with EtOAcH(s m) anc P {rate
was condentrated, and the resgi du %é%o % ed by prep
HPLC to |give | H as an oil . Met h&dlgegeacets acidsalé nensi on
of pi perildi n-4-wil - carbam ¢ aC| d tert-Bullyl ester (4.1
g, 20.3|mudl5) ijn CH3 5 n|) a¥-[704oSmwasladdeéd 34 [0.64 (b)
m xture [of 1E (|9.1, 9, 4 mpipkridingl )ik REkp{r3old | m ,
18.4 nmmgl) in GH3 ( drDpW 3 e 4]Ri2ileriod of 40
mn. The N 5-quinolinamine,
trifluoroacetic acid salt
(1:1).
16 N N-[5-[(4-Amino-1- 374 10.80 ()
/@i) piperidinyl)methyl]pyrrolo
\SN [2,1-f][1,2,4]triazin-4-y1]-
H 6-quinolinamine,
trifluoroacetic acid salt
(1:1).
17 N 5-[(4-Amino-1- 358 [1.03 (b)
|y piperidinyl)methyl]-N-(6-
?iN chloro-3-
H pyridinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt
(1:1).
18 N OMe 5-[(4-Amino-1- 354 [0.98 (b)
ﬁ | _N piperidinyl)methyl]-N-(6-
N methoxy-3-
H pyridinyl)pyrrolo[2,1-
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reaction mxture was stirred at 70 OC for
after which H20 (155 nm) was added
W@ b@dloge17dihe solid was filtered and rinsed w t PCT/EY2004/043169

cooled t

ort,

1h, t

hen

CH3CN H2O, then H20O, and ried under vacuumto give
(78450004 |t had. an analytical HRLC rotentliaon
time = 2[ 73 mn (Chronolith [SpeedROD 4.6 x 50 mm HPLC
10- 90% apfjuBeus phet hand® over @ nmiGouypsmddNanad ni gM+HP Ret
TFA, 4 m{/mn, ponitoring at 220 nn) and aLC M5 |Mt+l =| Time
g_g. | G| Prepargtion ) (min)
- 4- Nno-1 Fperi arnyt T nioro=s4=
quo%éphenpryrrglg[Z 1- ?]EIPEI Lﬁﬁﬁ%ﬁﬁ& T8 ne
Conpound| | F (frpm Met hod one) ??Qgiﬁﬂmﬁbﬁx
TFAZCH2A 2 (3 nj) at 0 0C, then stirrédat rt fdr 2 h.
The reaction mikture was concentrated and purififed by
prep HPLC t1 gi e the| d Ké as g?glmﬁﬂnségé whi4l2 |1.63 (b)
was treafed with satyrat rodi bl nee
base 1 G (4 ng, [L3%pOrytwo st2%§§ Gﬁﬁﬁg e
anal yticpl HPLJ retlention ti rcnnllth
SpeegROD 4.6 x 5O nm 10-90% ag&f&ﬁ%ﬁ@%&r{o’l over 4
m nutes containfng 0.1% TFA, |4 % lrg at
220 nn) @nd aLg M8 MH-| = 375, moéceélc acid salt
15=[(4- Anj no-| -ph peridinyl)netlhyl ] -N-ilrlr\)rl dinylpyrrolo
[2,1-F]1[1, 20] tfi azi anmi nd  ToNelSri(4cumigo-1- 374 10.92 (b)
of pyri din-4-yl am paEtidinybinjethyi]pltdblo( 500
m ) was jadded IN DS”i M) THR2(178@ zm]mg)mﬂa%,l]nnl)
The m xtjure was coomedlqg ) JC aqﬁ]ﬁn§mﬁﬁﬁﬁglon of ID
(125 ng,| 0.27 nprol ) in DVF (§0Q.Al, Kﬁ@ﬁméﬁﬁﬁgh The
n1xture was stlrred at thlsdtenperat%i )fo D) and
pettehjr=—=4- catrbatm act+Hea-tert €St LS4 n“,
5.?2 mofl ) %bs added (f o he coIdNﬂﬁgfﬁﬁ@ﬂnqﬁe rea.c%7U 0.59 (b)
ni xture mwas healt ed_t g\ 500QC f|@fperidinyenethydlpyrrolo
concentrlated to rejﬁve THA) THAA R Ftizegn-deidled, the
m xture pas stifrred unt Nhg proetsequinolgpagrioyp Was
renoved [(2h) (pfrogress was nqnittifluedadstickHPldGrlt TFA was
renoved |in vacuo and saturat gd (1:1).
22 A N-[5-[(4-Amino-1- 374 1.49(b)
\SN | = piperidinyl)met‘hy%]pyrrolo
H [2,1-f][1,2,4]triazin-4-yl]-
2-quinolinamine,
trifluoroacetic acid salt
(1:1).
23 S 5-[(4-Amino-1- 374 1.55(b)
” | piperidinyl)methyl]-N-(5-
” N chloro-2-
pyridinyl)pyrrolo[2,1-
f]{1,2,4]triazin-4-amine,
trifluoroacetic acid salt
(1:1).
24 5-[(4-Amino-1- 369 | 1.03(b)
NTX piperidinyl)methyl]-N-(4-
< P methoxy-6-methyl-2-
NN ‘l) pyrimidinyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt
(1:1).
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NaHCg 3 was added. The m xture was extracted with
Et OAc and the conbi ned extracts were dri ed,

the title conpound (46 ng, 53%. Analytical HPLC

50 mm 10- 90%

wer e pr

pared using a simlar

= 324. EXAMH

waeomspaiir@t ed and triturated first with Et20 tPCOUSE®04/043169

m nut es

,  méiunipeohdfaate 22(

LES 3-37 Conpounds

~etentign—tine =0 51 mn (Chrorpelith SpeedRPOD 4 6 x
ueous net han&l over 4
contai nijngB0#% TFA, R/ mn
and a LGy MS M+-+|

(MR
3-37

process as the conpound

HPLC
Ret
Time
(min)

T EXanp
Ex. # R
5-[(4- Ani no- 1-
pyri m dijnyl pyrr
5-1(4- Anji no-1 -

pi peri dijnyl) nmet
f1[21,2, 4 triazi
(b) pipgridinyl

e Zut| T ZTTTg<tie—TuU
Conpoun

d Name [

325 0.65_(b)
olo[2, N Hf][
325 )

met hyl ] - N- (4-

Ret, Ti

c_lil_i mes.

¥
m
Srinadmy ;E?Hsﬁa&ﬁ-]
1, 2, 4] t458Z n- 4- ani
pyridinyl)pyrrolo[2,1-

rTespopdly

hyl ] -iNpyr azi ny|l fyt.2dltopzig-41amide,
n-4-am ne 5 CH3 thfliérdaddticAtidlsalt338 0. 71

met hyl {£9).

IS
-N-4-
ne 4

1.91(b)

pyridin

P T ool Z, <

N

N

5-[(4-Amino-1-
piperidinyl)methyl]-N-(6-
methoxy-4-
pyrimidinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

355

1.25(b)

27

N-[5-[(4-Amino-1-
piperidinyl)methyl]pyrrolo
[2,1-f][1,2,4]triazin-4-y1]-
6-isoquinolinamine,
trifluoroacetic acid salt
(1:1).

374

1.85(b)

28

5-[(4-Amino-1-
piperidinyl)methyl]-N-(3-
methyl-2-
pyridinyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

338

1.67(b)

29

5-[(4-Amino-1-
piperidinyl)methyl]-N-(4-
ethyl-2-
pyridinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

352

1.00 (b)

30

5-[(4-Amino-1-
piperidinyl)methyl]-N-(6-
bromo-2-
pyridinyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt

402

(1:1).

1.62 (b)
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Hf][1,2,4]triazin-4-amne 6 5-[(4-Amno-1I-

(b) piperidinyl)methyl]-N(5- nmethyl-2- H
w@oosaea1ys ) pyrrol o[ 2,1- f][1, 2, 4]triazin-4-am PET/US2004/043169

5-[ (4- Am no-
L

chl-oro

1,2, 4]tr
pi peridi
f1[1,2,4
pi peri di

i a'z.i n'-4.-am' ne. 8 5-[(
nyiEX.detlhyl ] - NR2- naph

Jtriazi
nyl ) met

n- 4- am ne.

hyl ] - Nohenyl py

1- 371 1.61(b) piperidinyl
- p-alol-2

9 §

Lf1Tl

)ymet hyl | -

338 0.80

N- ( 2-

A- Amino-1- 373 1.8]
t halCemplopyd Naing| 2, |
1. 06(b)

-[ (4- Anino-1- 323

rrolo[ 2,1- H

Ch)
-[MH-H]

HPLC
Ret
Time
(min)

Tl L, £,

(b) pipegri

TTTiazi
I'nyl

-4-4afrm ne.

B

H

) met hyl \-RI-(G-

|
A

1U

T AARGRI T 33F

piperidinyl)methyl]-N-
(2,6-dimethyl-4-
pyrimidinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

U.%é

0.89 (b)

32

5-[(4-Amino-1-
piperidinyl)methyl]-N-[6-
(methoxymethyl)-4-
pyrimidinyl]- pyrrolo[2,1-
f][1,2,4]triazin-4-amine

369

1.12 (b)

33

5-[(4-Amino-1-
piperidinyl)methyl]-N-(6-
methyl-3-
pyridazinyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt
(1:1).

339

0.88 (b)

34

5-[(4-Amino-1-
piperidinyl)methyl]-N-(5-
methyl-3-
pyridazinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

339

0.97 (b)

35

5-[(4-Amino-1-
piperidinyl)methyl]-N-(6-
chloro-3-
pyridazinyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

359

1.29 (b)

36

5-[(4-Amino-1-
piperidinyl)methyl]-N-(2-
chloro-4-
pyridinyl)pyrrolo[2,1-
f1{1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

358

1.11 (b)
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N CH3 nethyl-2- H pyridi nyl)pyrrol o[ 2, 1-
f1[1,2,4]triazin-4-amne 11 N 5-[(4-Am no-|- 325 1.00
W@ bjospsqies i di nyl ) met hyl ] -N-2- pyrim di nyl pyi ToPG[/BS2004/643169

f1[1,2,4]triazin-4-am ne, trlfluoroacetlc acid salt
(1: 1)I—IDI(" Ex__# R ("nrmmlnd Nan \/ Tine (m n\

12 1 5-[|(4- Ani np-1 - HPLC

pi peri dijnyEx.rethyl ] - NR 4- et hyl Cdmpound Name [M+H] | Ret

pyri m dijnyl ) pyrjfol of 2, 1- Time
2, 4] trijazi n- 4-fam ne, trlfluroacetlc acid salt |(1:1). | (min)

IT8t—5= (A ATTno-—1= 08 )

pi peri di|nylymet hyl ] - N- i et pf4-omino-1- 35 |105®)

piperidinyl)methyl]-N-(6-
_ fluoro-5-methyl-3-

N pyridinyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,
trifluoroacetic acid salt

(1:1).

EXAMPLES 38-121

HaN
N R

=" N

\ N\N/)

Method one:

Compounds (with HPLC note (a)) were prepared by the following standard
10 method.

In a 1 dram vial was added 1D (55.0 mg, 0.16 mmol), aniline (0.16 mmol, 1.0
eq) and CH3CN (1 ml). The mixture was shaken at 65 °C overnight. To this mixture
was added piperidin-4-yl-carbamic acid tert-butyl ester (34.9 mg, 0.17 mmol)

15 followed by addition of DIEA (28 ul, 0.16 mmol). The reaction was continued at 65
°C for 3 h. The mixture was concentrated; the residue was purified by Prep HPLC,
and the desired fraction was collected and concentrated. The obtained residue was

dried under high vacuum overnight.

20 To the above residue was added CH,Cl, (1.5 ml) and TFA (0.2 ml), and the

reaction mixture was shaken at rt for 2 h. The mixture was concentrated, and dried in
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pyri mdinyl)pyrrolo[2,1- LI f][1
,2,4]triazin-4-amne, trifluoroacetic acid salt (1:1).

wa 2o0sk0pdE7¢ (4- Amino-1- 374 1.03 (b) X PCT/US2004/043169
piperidinyl)nethyl]pyrrolo
[21f][124]tr|a2|n 4-y qui nol i nani ne,

sRepfl VaglEhevernightieigivesthe ?01(@r9§1UCt1§UT@1‘fr§3IFR KPR was-used only
grﬁ%}ﬁ‘[e%%h&@aiﬁhﬁ%” di nyl)methyl ] pyrrolo [2,1-f][l

iazin H Il 5-quinolinam ne,
trifluoroacetic acid salt (1:1). 16 N-[5-[(4-Am no-1I -
374 0.80 (b) piperidinyl)nethyl]pyrrolo
Method twe: 2 4]triazin-4-yl]- H 6-quinolinam ne,
trifluoroacetic acid salt (1:1). 17 5-[(4-Am no-|- 358
1.03 (b) piperidinyl)nethyl]-N(6-
Compounds (with HPLC note (b)) were prepared by the following standard

method.

A mixture of 1D (75 mg, 0.216 mmol) and anilines (1.0 eq, 0.216 mmol) in
N,N-dimethyl acetamide (0.5 ml) in a small vial was heated at 70 °C for 3-5 hrs until
a clear solution obtained. HPLC was used to follow the progress of the reaction. The
reaction mixture was cooled to rt and piperidin-4-yl-carbamic acid tert-butyl ester (43
mg, 0.216 mmol) was added, followed by N,N-diisopropylethylamine (75 pl). The
reaction mixture again was heated to 70 °C overnight. Upon cooling, the reaction
mixture was diluted with CH,Cl, (0.5 ml) and cooled to O °C. TFA (1.0 ml) was
added and the mixture was stirred at ambient temperature overnight. The solvent was
removed under reduced pressure (speedVac) and the residue was taken into methanol

and purified by Prep HPLC to give the desired product.

HPLC
Ex. R Compound Name [M+H] |Ret Time

(min)

38 3-[[5-[(4-Amino-1- 380.25 | 0.91 (a)
SN Q( NHMe piperidinyl)methyl]

H o pyrrolo[2,1-
f1[1,2,4]triazin-4-
ylJamino]-N-methyl
benzamide

[3-(4-
chlorophenoxy)phenyl]p
yrrolo[2,1-
f][1,2,4]triazin-4-amine

39 Cll  5-[(4-Amino-1- | 449.20 | 259 (a)
~ /O\ /©/ piperidinyl)methyl]-N-
N0
H
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chloro-3- H pyridinyl)pyrrol o[ 2, 1-
, 2, 4] triazin-4-am ne,

wa 30034064146 Ami no-

1- 354 0.98 (b)

fl[1

trifluoroacetic acid salt (1:1).

PCT/US2004/043169

plperldlnyl)mathyl] N- ( 6- MmsthoxyS H

iC

Lc

ot vL

1) f101,2,4]trias

acidypsalt (141

ti di nyl Jnet hyl ] ]
rolo[2,1- f][1,2,

acid salt (1]

|n 4-am ne,

19 5-1(4- Am
NFngB% age
4]triazin-4-am
1\ 20 N-[5-T1(4-

L\

L

| M

e,

1 no-1 4

HPLC
)l%et Time

(min)

Sy
H

pi p i nyl ) met hyl ]Pjr+Amimno-1-
piperidinyl)methyl]-N-

s

[3-
(phenylmethoxy)phenyl]

pyrrolo[2,1-
f1[1,2 4]triazin-4-amine

429.26

2.183 (a)

41

5-[(4-Amino-1-
piperidinyl)methyl]-N-
4-
ethylphenyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine

351.28

1.64 (a)

42

3-[[5-[(4-Amino-1-
piperidinyl)methyl]pyrr
olo[2,1-f][1,2,4]triazin-
4-ylJamino]benzamide

366.25

0.76 (a)

43

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[3-(1-
methylethoxy)phenyl]py
rrolo[2,1-
f][1,2,4]triazin-4-amine

381.27

1.66 (a)

44

5-[(4-Amino-1-
piperidinyl)methyl]}-N-
3-
ethoxyphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

367.26

1.44 (a)

45

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[3-
(trifluoromethyl)phenyl]
pyrrolo[2,1-
f][1,2 4]triazin-4-amine

391.18

1.71 (a)

46

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[3-(1-
methylethyl)phenyl]pyrr
olo[2,1-f][1,2,4]triazin-

4-amine

365.29

1.89 (a)
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[2,1-fJ[I

W@72005066% (b) pi peridinyl)nethyl]pyrrolo
[I

[2 I-f]

1. 55(b)
pvri di

triflugr

2,4]tri

,2,4]triazin-4-yl]-
trifluoroacetic acid salt (1:1).

azin-4-yl]-
PIHLanA(

H 8- qui nol i nam ne,

21 N-[5-[(4- Anino-| -
PCT/US2004/043169

H N 5-i soqui nol i nam ne,

- 1) 22 N[ B-[ (4.
7 L L\

m_no- | -

et

4-y
etli c aci dﬁsal
pi pefi di nyl ) met h
vi)opvirolol[2, 1-

|pér|d|nyl)net

I
[

]-
(1)1
]-

1

I]pyrrolo

i no namm

€00l NP
\I-(5 chl oro- 2- H
P Altriazin-4-am

L JM"’H]S ]

e,

HPLC
,}%et Time

(min)

t
y
]
t

H

f
trifludroditetic ac/i@\al
S)N OCF;

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[3-
(trifluoromethoxy)pheny
1jpyrrolo[2,1-
f][1,2,4]triazin-4-amine

407.19

1.90 (a)

48

5-[(4-Amino-1-
piperidinyl)methyl]-N-
@3.5-
dimethoxyphenyl)pyrrol
o[2,1-f][1,2,4]triazin-4-
amine

383.24

1.32 (a)

49

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3.,5-
dichlorophenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

391.13

1.85 (a)

50

4-[[5-[(4-Amino-1-
piperidinyl)methyl]pyrr
olo[2,1-f][1,2,4]triazin-
4-yl]amino]-2-
chlorobenzonitrile

382.19

1.63 (a)

51

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3.,5-
dimethylphenyl)pyrrolo[
2,1-f][1,2 4 triazin-4-
amine

351.28

1.56 (a)

52

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3,5-
difluorophenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

359.24

1.14 (a)

53

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2-chloro-5-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

371.21

1.38 (a)
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(1:1).

24 5-[(4- Am no-

1- 369 1.03(b)

pi peri di nyl)nethyl]-N(4- nmethoxy-6-nethyl-2- 3
w@yeosivaiayl ) pyrrol o[ 2,1- Hf][1 ,2,4]triazi n-BCHIBI064/043169
trifluoroacetic acid salt (1:1).HPLC Ex. # R Conpound
t Tine (m n)

1. 25(b)

25 \

352

i di nyl)nmethyl] -
"'NH
salt (1
i di nyl) et hyl]-
pvrimdinvli)pyitolo[2, 1-

rol o[ 2,]-
i c aci

'—'\-[(A-Arri no-1 -
N- (6- et hyl - 2-

bl

N-(6- f | nethoxy

pivasivk
4-

HPLC

gl%et Time

(min)

Me

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(4-fluoro-3-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

355.27

1.33 (a)

55

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3.4-
dimethylphenyl)pyrrolof
2,1-£][1,2,4]triazin-4-
amine

351.28

1.58 (a)

56

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[4-methyl-3-
(trifluoromethyl)phenyl]
pyrrolo[2,1-
f][1,2,4]triazin-4-amine

405.21

2.10 (a)

57

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(4-chloro-3-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

371.21

1.74 (2)

58

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(B.4-
difluorophenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

359.23

1.16 (a)

59

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(4-bromo-2-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

419.08

1.55 (a)

60

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2-fluoro-4-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

355.22

1.42 (a)
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Hf][1,2,4]triazin-4-am ne,
27 N-[5-[(4-Am no-I -
weer@sosdrayl ) met hyl ] pyrrolo N ~ H

(1:1).
[ 2, I-f][I

2, 4]tr|a2|n 4-yl

]_
al {1
\J.

trifluoroacetic acid salt
374 1.85(b)

PCT/US2004/043169

238

lIIIIUU
1.67(hb)
pyri din
trifluor
352 1.0p

y\\lv Lol

J pi

oacet

(b) |l

AW 21VIY

eri di nyl) nmet hyI]

UG.L;CLI C—atl u SE=t

| Egy#r olo[2, KFI[ 1,2,
ic acid salt (11
pi peridinyl) ng

ol n[’)’1

Hf1[

D UO?@’%?H%W‘?.

thyI] N-(4- et hyl

2 Altrjiazin-4-am

HPLC
Ret Time

(min)

ot

1.62 (b

t1ifl uof ofket

i c aci

'@x?r (1:

N

H

Cl

1) . 5-3@-Smfir(04-Ani
piperidinyl)methyl]-N-
(4-bromo-2-
chlorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

2.68 (a)

62

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2,4~
dimethylphenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

351.24

1.36 (a)

63

C
\gN CF3

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[4-bromo-3-
(trifluoromethyl)phenyl]
pyrrolo[2,1-
f][1,2 4ltriazin-4-amine

469.12

2.35 (a)

64

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[4-chloro-3-
(trifluoromethyl)phenyl]
pyrrolo[2,1-
f][1,2 4]triazin-4-amine

425.13

2.26 (a)

65

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3-fluoro-4-
methylphenyl)pyrrolo[2,
1-f][1,2 4]triazin-4-
amine

355.22

1.51 (2)

66

/©:OCF3
\5?N Br

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[3-bromo-4-
(trifluoromethoxy)pheny
Ilpyrrolo[2,1-
f][1,2,4]triazin-4-amine

485.11

2.43 (a)

67

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[4-fluoro-3-
(trifluvoromethyl)phenyl]
pyrrolo[2,1-
f][1,2,4]triazin-4-amine

409.17

1.88 (a)
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pi peridinyl)methyl]-N(6
pyridinyl)pyrrolo[2,1- f
W0 piosloeareaceti ¢ aci d sal
Nane [MtH Ret Tine (mn)

pyrimd
trifluo
1.12 (b
pyrimd

o
nyl] -

ridinyl

I
t

bronp-2- 14

5~[ (4- Ami no- | -

triazin-4-am ne,
. HPLC Ex. # R (pOpUs2vd4/043169

353 0. 89

havl 1 - N
Y1

yﬁ_r‘li nr‘gfhyl_/l

[1,2,4]triazin-44
1).,32 5-{1#4-Arrir
N- [T POHEE h6% et
1,2,4]txiazin-4-4

am ne,

TER

mne H

HPLC
%et Time

(min)

68

5-[(4-Amino-1-
piperidinylymethyl]-N-
(3-fluoro-4-
methoxyphenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

371.23

0.76 (a)

69

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2,3-dihydro-1,4-
benzodioxin-6-
yDpyrrolo[2,1-
f][1,2,4]triazin-4-amine

381.23

1.24 (a)

70

5-[(4-Amino-1-
piperidinyl)methyl]-N-
2,5-
difluorophenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine

359.20

1.13 (2)

71

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2-fluoro-5-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

355.22

1.35 (a)

72

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(4-chloro-2-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

375.19

1.45 (2)

73

OMe

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3-methoxy-4-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

367.25

1.48 (a)

74

Cl

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(5-chloro-2-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

375.18

1.44 (a)
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33 5-[(4- Am no-
pi peri di nyl) nmet hyl] -
weyrsdearayl ) pyrrol of 2, 1-
trifluoroacetic acid salt (1:1).

')')ﬂ('\ﬂ

T2\

L

O 9.

pyri da2|
trifluol
1.29 (b
pyri dazi

trifluo

v
nyl)p
(0] et

pi
nyl)p

oacet

yrrolo[2,I- U f
c acidl?alt (1:
per i di nyl) met hyl ||
yrrolo[2,1- f][1,
c acid salt (1:

1- 339 0.88 (b) i
N-(6- H nethyl -
f1[1,2,4]triazi n-4- aPCTES2004/043169
5-[(4- Am no- 1| -

111, 2, 4]tr|a2|n

1

34 |

\I|

.

hp

1)

1 ieRotp s
2, 4] triazin-4-an
1), 36 d |

am ne,
0- l'H?5

ne,

HPLC

?{et Time

(min)

5-[ (4- Al A6- 1}

358 1©(b) D
F

SN
E

H

i peSi{(d-Antipordt hyl
piperidinyl)methyl]-N-
(2,3-
difluorophenyl)pyrrolo[
2,1-f][1,2 Altriazin-4-
amine

| 359.22-

1.16 (a)

76

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(5,6,7,8-tetrahydro-1-
naphthalenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

377

1.79 ()

77

5-[(4-Amino-1-
piperidinyl)methyl]-N-
1,3-benzodioxol-5-
ylpyrrolo[2,1-
f][1,2,4]triazin-4-amine

367

1.17 ()

78

5-[(4-aminopiperidin-1-
yl)methyl]-N-(3-chloro-
4-methylphenyl)pyrro-
lo[2,1-f][1,2,4]triazin-4-
amine

371

1.793

79

5-[(4-Amino-1-
piperidinyl)methyl]-N-
@
chlorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

357

1.44 (b)

80

S)N@/Br

5-[(4-Amino-1-
piperidinyl)methyl]-N-
-
bromophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

401

1.56 (b)

81

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(4-bromo-3-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

419

1.68 (b)
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JI'J chloro-4- pyridinyl)pyrrolo[2,1- H
fl[1,2,4]triazin-4-amne, trifluoroacetic acid salt

WO 2008)p6dHR_.C Ex. # R Conpound Nane [ MtH Ret Ti neCT/mB20)4/043169
37 5-[(4-Amino-I- 35 1.05 (b)

fh\/I'I_I\L(G- fllnrn_'-'\_rrgfhyl el
pyridin/l)pyrrolo[21 Hf][4, 24]triazin4ar1’ne, HPLC
trifluoroacetfic acid salt (1:1 38-12 .

\ Met hofl Gfve:| Conpourts (witH H 5@811?9&?‘@%{%536) 1B | et Time

preparefl by tjhe foll ow ng stgndard nethod. In a 1 drem(min)
' .16 _nol), aniline (0.164

mmol , 1} 082q)
at 65 O over
pi perid| n-4-y
ng, 0.1y mmol

) - Fhel-nimiberie was 41mken .85 (b)
1 pipeHd@nyRSetRyl fad
tert (AletoYﬁo gster |(34.9
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

83 5-[(4-Amino-1- 365 1.98 (b)
piperidinyl)methyl]-N-
@4-
propylphenyl)pyrrolo[2,
1-f][1,2 4]triazin-4-
amine

84 5-[(4-Amino-1- 365 1.93 (b)
piperidinyl)methyl]-N-
[4-(1-
methylethyl)phenyl]pyrr
olo[2,1-f][1,2 4]triazin-
4-amine

85 CHg 5-[(4-Amino-1- 379 2.21 (b)

CHa | piperidinyl)methyl]-N-
CHs
[4-(1,1-
N

H dimethylethyl)phenyllpy
rrolo[2,1-
f][1,2,4]triazin-4-amine

86 CF3 5-[(4-Amino-1- 391 1.83 (b)
< /©/ piperidinyl)methyl]-N-
N [4_
(trifluoromethyl)phenyl]
pyrrolo[2,1-

f1[1,2 4]triazin-4-amine

87 /©/°CF3 5-[(4-Amino-1- 407 1.88 (b)
piperidinyl)methyl]-N-
S r
(trifluoromethoxy)pheny
Ipyrrolo[2,1-
f][1,2,4]triazin-4-amine

88 OYCHs 5-[(4-Amino-1- 381 1.68 (b)
S /©/ CHs piperidinyl)methyl]-N-

N [4-(1-
methylethoxy)phenyllpy
rrolo[2,1-
f][1,2,4]triazin-4-amine
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foll owed by addition of D EA (28 m,

0.16 mmol ).

The

reacti on was continued at 65 0C for 3 h. The m xture

wWoR®soecent r at ed;

HPLC, and the desired fraction was coll ected and

the residue was purified byPCr/Ep2004/043169

caoncentrated The obtained residue was dried under
hi gh vaguum oyerni ght. To the above resi due was added| HPLC
CH2d 2 (|1 m) and TEFA (0.2 and t reaclion
m xt ure ng‘ 1291ken atlj{:rt(for D hCC"“f’H@J 0 e ha¥+H] |Ret Time
concentrated, |and dried i nspeed vacuum overni ght to (min)
agive the solid product. Further Prep HPLC was lsed
only when gdhel|solid Pupur e. Mefhodhingd- Coppagpds| 1.09 (b)
(with HPLC note (D) re preJ?IfB%gdlgyl)ﬁlQ@l f]q{ﬂ DW Ng
standard net hpd. ~A ORie Of 8 6| ol )
and anillines (1.0Hq, 0.216 rr | n hyI
acetam de (0.p m) inasrrall at 70 OC
for 3-5|hrs unptil a clear soly 2 1 PLvaas
used tolfaolloWw the progress o the r’:lm#l?lon e
reaction iture was cogl ed tp IFf#-[ER{(4-Amino- 1- 365 | 1.44 (b)
pi peri difn-4-y| - car harie agid | piptridinglythetaglfsyir (43 ny,
0.216 mpol ) was _adg foI I OW:‘@lopAﬂ -f][1,2,4]triazin-
N, N-di i opropyl éfrﬁlmge (7? . Th@ reactiop
m xture|agai n|was' heated to ;;é%& on
cool i ng, ?he reacti on m xt ure A gajﬁu‘{ﬁggg{ha{l#pcma 2
05—+ )—and ,uul et—toH FFA1 ..., was—peded
and the|nmiXtuf HYUCETIS ar% [&yiperper af ukg’ | 1.44 )
overnigit. Th ad~§ was r epbipeddigigsethyddiced
pressur ¢ (speg \gc) and the rgsidue Wds taken jnto
met hanol and purified by Prep|dditixgphenyDpueolofe| desi r ed
product | HPLQ Ex. R Conpound Nam#][fi MlriaRet4-Ti jre (min
38 3-[[5-[(4-Ami no-1- 380.25 D.91 (amine
92 OYF 5-[(4-Amino-1- 389 1.45 (b)
@ /©/ F piperidinyl)methyl]-N-
H [
(difluoromethoxy)pheny
llpyrrolo[2,1-
f][1,2,4]triazin-4-amine
93 o 4-[[5-[(4-Amino-1- 366 | 0.82 (b)
NH, [|piperidinyl)methyl]pyrr
:;)N olo[2,1-f][1,2 4]triazin-
H 4-yl]amino]benzamide
94 lr:} N-[4-[[5-[(4-Amino-1- | 380 1.04 (b)
/©/ j\/ piperidinyl)methyl]pyrr
SN o olo[2,1-f][1,2,4]triazin-
H 4-yl]amino]
phenyl]acetamide.
95 NC 2-[[5-[(4-Amino-1- 362 | 2.40 (b)
~ D\ piperidinyl)methylJpyrr
N Me  |olo[2,1-f][1,24]triazin-
4-yllamino]-4-
methylbenzonitrile.
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2,4]triazin-4-
1- 449.20
PCT/US2004/043169

pi peridinyl)methyl] pyrrolo[2,If][ I,
yl ] am no] - N-net hyl benzam de 39 5-[(4- Am no-
WQ288/06@yo pi peridinyl)nmethyl]-N [ 3-(4-

chlorophenoxy)phenyl]p yrrolo[2 If][

1 ’)/I'If

Ret le
pi perid
pyrrol o
1- 351.
et hyl ph

thyI] [3
1, 2,4]tri azin-
4 (a) piperidiny
vrrolo[2,1- fl[1

rreth
1° RoEsdd
ymethyl]-N- (4-
2. 41triazin-4-

© 429,26 2.183 |

N T

anj ne

HPLC
Ret Time

(min)

NC

2-[[5-[(4-Amino-1-
piperidinyl)methyl]pyrr
olo[2,1-f][1,2,4]triazin-
4-yl]lamino]-4-
chlorobenzonitrile.

382

2.55 (b)

100

5-[(4-Amino-1-
piperidinyl)methyl]-N-
[4-a-
morpholinyl)phenyl]pyr
rolo[2,1-f][1,2,4]triazin-
4-amine.

408

1.12 (b)

102

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(2,3-dihydro-1H-inden-

5-yDpyrrolo[2,1-
f][1,2,4]triazin-4-amine.

363

1.78 (b)

103

3-[[5-[(4-Amino-1-
piperidinyl)methyl]pyrr
olo[2,1-f][1,2,4]triazin-
4-ylJamino]benzonitrile,
trifluoroacetic acid salt

(1:1).

348

1.05(a)

105

5-[(4-Amino-1-
piperidinyl)methyl]-N-
-
methoxyphenyl)pyrrolo[
2,1-f][1,2,4]triazin-4-
amine, trifluoroacetic
acid salt (1:1)

353

1.17(2)

106

5-[(4-Amino-1-
piperidinyl)methyl]-N-
3-
methylphenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine, trifluoroacetic
acid salt (1:1)

337

1.25(a)

107

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3-ethynylphenyl)
pyrrolo[2,1-
f][1,2,4]triazin-4-amine

347

1.35(a)
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42 3-[[5-[(4-Am no-1 -
pi peri di nyl) et hyl ] pyrr
wa20speatrao] benzam de 43 5-[ (4- Ami no-

(a) pi per|d| nyl)msthyl] NH [ 3-
_4i

pi peri df

365. 29 1.

nr’)lf'lr 2

366.25 0.76 (a)
olo[2,I-f][I,2,4]triazin-
1- 381. 2ACWUSBI04/043169

(I met hyl et hoxy)
riazipn-d-anne 4

T

1- 367. 26 1 4
1y|)pyrr]'QIo [2,
1- Ami no 391. 18
et hyl ]-N- [3- (t
1.2.41trjiazjn-

4
I

) pi peridinyl)ne

i f1 uoronet hyl ) ph
i-am ne 46 5- (4-

1 Ehpotlifiaz

hyl ] -
M+H]

enyl ]
A no- |

Nt HPLC

Ret Time

(min)

R) pi pepd
S

N Cl
H

1) et hya-[(4Mmino-1-

piperidinyl)methyl]-N-
(3,4-dichloro
phenyDpyrrolo[2,1-
f1[1,2,4]triazin-4-amine.

391

1.91(a)

109

5-[(4-Amino-1-
piperidinyl)methyl]-N-
(3-chlorophenyl)
pyrrolo[2,1-
f][1,2,4]triazin-4-amine.

357

0.75(a)

110

5-[(4-aminopiperidin-1-

yl)methyl]-N-(3-chloro-

4-methoxyphenyl)pyrro-

1o[2,1-f1[1,2,4]triazin-4-
amine

387

1.530

111

5-[(4-aminopiperidin-1-

yhmethyl]-N-(3-bromo-

phenyl)pyrrolo[2,1-f][1,
2,4]triazin-4-amine

401

1.560

112

5-[(4-aminopiperidin-1-

yl)methyl]}-N-(4-fluoro-

phenyl)pyrrolo[2,1-f][1,
2 4]triazin-4-amine

341

1.020

113

5-[(4-aminopiperidin-1-
yDmethyl]-N-(2-
methylphenyl)pyrrolo[2,
1-f1[1,2,4]triazin-4-
amine

337

1.030

114

5-[(4-aminopiperidin-1-

ylDmethyl]-N-(3-fluoro-

phenyl)pyrrolo[2,1-f][1,
2,4]triazin-4-amine

341

1.110

115

5-[(4-aminopiperidin-1-

yD)methyl]-N-(4-methyl-

phenyl)pyrrolo[2,1-f][1,
2,4]triazin-4-amine

337

1.310

116

5-[(4-aminopiperidin-1-
yl)methyl]-N-(4-meth-
oxyphenyl)pyrrolo[2,1-
f1[1,2,4]triazin-4-amine

353

1.170
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10

[3- (I met hyl et hyl) phenyl]pyrr

olo[2,I-f][I,2,4]triazin-

4- am neHPLC Ex. R Conpound

wWOl00s/0pd¥rd] Ret Tinme (mn) 47 5-[(4-Am no-I|- 4PFT/11S2004/043169

1.90 (a) piperidinyl)nmethyl]-N [3-
: RoXyH-phe

nv 1 1nvrr

, 2, 4] tr
(a) pip
di net ho
49 5-](
pi perid

nyl)

nln[’)’lf'lr 1

LA

azi n-g@-am ne 4é 5-1(4
arEdinyI)rreth ]-N (3

ypﬁenyl)pyrr o[ 2,1 -
-Am np-1- 391.13 1.85

thyl 1-N (3, 5-

E Y

+ Ami no- 1- 383. 24

5-
1 [ FOBPoRd N .
(a)

ichl orophenyl) py

1.32
1 IV In

[ rol of

HPLC
§et Time

(min)

2,1-f]]

21k

ri az - _&m ne
ra 7

5-({5-[(4-aminopiperi-
din-1-yl)methyl]pyrro-
lo[2,1-f][1,2,4]triazin-4-
yl}amino)-2-fluoroben-
zonitrile

366

1.103

118

5-[(4-aminopiperidin-1-
yDmethyl]-N-(3-ethyn-
yl-4-fluorophenyl)-
pyrrolo[2,1-f1[1,2,4]tria-
zin-4-amine

365

1.350

119

[3-({5-[(4-aminopiperi-
din-1-yl)methyl]pyrro-
lo[2,1-A1[1,2,4]triazin-4-
yl}amino)phenyl]metha
nol

353

0.837

120

5-[(4-aminopiperidin-1-

yDmethyl]-N-(4-fluoro-

3-methoxyphenyl)pyrro-

lo[2,1-f1[1,2,4]triazin-4-
amine

371

1.162

121

5-[(4-aminopiperidin-1-

yDmethyl]-N-[3-(difluo-

romethoxy)phenyl]pyrro

lo[2,1-f1[1,2,4]triazin-4-
amine

389

1.370

HPLC conditions:

(a): (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes

containing 0.2% H3;POy, 3 ml/min, monitoring at 220 nm)

(b): (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes

containing 0.1% TFA, 4 ml/min, monitoring at 220 nm)

Note: Examples 97-99, 101 and 104 have been deleted from the table as duplicates.
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50 4-[[5-[(4-Amino-1- 382.19 1.63 (a)

pi peridinyl)nmethyl]pyrr olo[2,I-f][Il,2,4]triazin-
wd2005pea17e0] - 2- chl orobenzonitrile 51 5-[ (4- AnPEDUB2004/043169

351.28 1.56 (a) piperidinyl)nmethyl]-N (3,5- H

di et hyl phenyl ) pyrrolo[_2,1-f][1,2,4]triazin-4- am ne

52 5-[¥4PAm' ¥o2| - 359, %JKAD’E’LEB%;ZZ-I;Z

pi peridinyl)methyl]-N (3,5- difluorophenyl)pyr tolof

2,1-f]1[1,2,4]triazin-4- am ne 53 Me 5-[(4-Am no-| -

371.21 1.38 (a) piperidinyl)nmet -IR (2-chl oro-5-

met hyl phenyl ) pyrrolo[2, C |-f| , 4] triazin-4-

am neHPLC Ex. R Corrpourl_l‘d Nangy gt Time

" NN

\ N\N/)

Compounds 122-132 were prepared from Compound 1D, 3-chloro-4-fluoro-
phenylamine and corresponding amines or Boc protected amines by a route analogous

to that used for the preparation of Compounds 38-121.

HPLC
Ex. R Compound Name [M+H] |[Ret Time
(min)
122 5-[[(3S)-3-Amino-1- 375 1.82 (b)
T : > piperidinylJmethyl}-N-
///NHZ (3-chloro-4-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine.

piperidinylJmethyl]-N-
(3-chloro-4-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4~
amine.

123 5N: E { 5-[[(3R)-3-Amino-1- 375 | 1.83 (b)

NH»

124 1-[[4-[(3-Chloro-4- 392 1.74 (b)
-G-N OH :
5 fluorophenyl)amino]pyr
rolo[2,1-
f][1,2,4]triazin-5-
yljmethyl]-(3R,4S)-rel-
3,4-piperidinediol.

OH

125 \ N-(3-Chloro-4- 358 2.12 (b)
SN fluorophenyl)-5-[(3,6-
dihydro-1(2H)-
pyridinyl)methyl]pyrrol
o[2,1-f][1,2,4]triazin-4-
amine.
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(mn) 54 5-[(4-Am no-I -
pi peri di nyl) nmet hyl] -
woreapbqhenyl ) pyrrolo[2, HI-f|[]I,

55 5-[(4- Am no- |
oY pnrir‘h r\ll\n‘e_t_h
b I-f1[1.[2, 426rifa
105. 21 2.{10 (a)
trifluoronet hyl
L, 2, 4] trifazi n- 4-
a) pi petrfi di nyl)
et hyl phgnyl ) pyr

N (4-f
351. 28 1.

-4
p F I

)phenyI] yr

am ne 57 5-
nmet hyl ] -

rolo[2, I-f

355.

27 1.33 (a)
| uor o- 3-

58 (a)
dinet h\/l nhpn\/l \

yrr al

2,4]triazi n- BET/HRIN0€043169

ile 56[BRARI=talino]
)| meAnido} 3-ethyd-1ret
ipipepidnyll frhdthyl]-N-
(4- A-88lorold- 371.

rﬁrﬁfﬁ%& iy 2

amine, trlﬂuoroaceuc
acid salt (1:1).

[
(
]

1389
hyl -

21 1.74

|

[ H
1.71(b)

127

5-[[(3R,4S)-rel-4-

Amino-3-methyl-1-

piperidinylJmethyl]-N-
(3-chloro-4-

fluorophenyl)pyrrolo[2,

1-f][1,2,4]triazin-4-

amine, trifluoroacetic
acid salt (1:1).

389

1.557(b)

128

4-[[4-[(3-Chloro-4-
fluorophenyl)amino]pyr
rolo[2,1-
f1[1,2,4]triazin-5-
yl]methyl]-(2S)-2-
piperazinemethanol,
trifluoroacetic acid salt

(1:1).

391

1.97(b)

129

5-[[(3R,4S)-4-Amino-3-
methyl-1-
piperidinyl]methyl]-N-
(3-chloro-4-
fluorophenyl)pyrrolo[2,
1-f][1,2,4]triazin-4-
amine

389

1.557(b)

130

—_— )\ IINH»

“CHs

5-[[(3S.,4R)-rel-4-
Amino-3-methyl-1-
piperidinylJmethyl]-N-
(3-chloro-4-
fluorophenyl)pyrrolo[2,
1-f1[1,2,4]triazin-4-
amine, trifluoroacetic
acid salt (1:1).

389

1.557(b)

131

CH
]

NH

__“C:E}_

(%]

N-(3-chloro-4-fluoro-

phenyl)-5-{[4-(methyl-
amino)piperidin-1-yl]-
methyl }pyrrolo[2,1-f]-

[1,2,4]triazin-4-amine

389

1.000"
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am ne 58 5-[(4-Am no- 1- 359.23 1.16 (a)
pi peridinyl)nmethyl]-N (3,4- difluorophenyl)pyrrolo[ H
WQ 2005044176 2, 4] tri azi n-4- am ne 59 5-[(4- Ami no-PET/WIDOOBI3169
155 (a) piperidinyl)nmethyl]-N (4-brono-2-
nyldpyrrolof2 1-f][l 2 Altriazin-4- anine 60

5- [ (4- Ami|nol321- [355. Chp |3-&¢-gnimerd-iethyl-) et 3891 | {NIL.0307

2-fluoro-4- netfhyl'Rhe I?ﬂpympexhdnhz, yDmethyl]-
-f]1[1,2|4]triagin-4-—anM erﬁl@cﬁbma fesrpound Name
MeH Re Time (mn) 61 5-] Iglﬁl(glo[zdfﬁﬂ 08 1.68 (a)

yl)methyl ] -N- (4b 1az1n4amme

EXAMPLE 133
5-[(4-Amino-1-piperazinyl)methyl]-N-(3-chloro-4-fluorophenyl)pyrrolo[2,1-
5 f][1,2,4]triazin-4-amine

F
~ X
HoN—N HN cl
\\/N%KL
=" NN
NN

N

133A Preparation of (5-{[bis-(2-chloro-ethyl)-amino]-methyl }-pyrrolo[2,1-
10 f][1,2,4]triazin-4-yl)-(3-chloro-4-fluoro-phenyl)-amine

A mixture of Compound 1E (50 mg, 0.1 mmol), bis-(2-chloroethyl)amine
15  hydrochloride (18 mg, O.1 mmol), DIEA (36 ul, 0.2 mmol) in CH3CN (0.5 ml) was
heated to 60 °C for 3 h. The mixture was cooled to rt and concentrated to give
Compound 133A which was used directly in next step. 133A had an analytical HPLC
retention time = 2.986 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90% aqueous

methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and
20 aLC/MSM'+1=416.
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chlororhenyl)pyrrolo[2, |I-f][l,2,4]triazin-4- am ne 62
5-[(4-Am no-1- 351.24 1.36 (a) piperidinyl)nethyl]-

w@ 290806cdiréret hyl phenyl )pyrrolo[ 2,1-f][1, 2, 4] t r PER/IB2D04/043169
am ne 63 5-[ (4- Anino- 1- 469.12 2.35 (a)

pi per| di néw)érret hyl ] - 4- br ono- 3-
(trifilhe tISHA) @;ﬁ]@ﬁw aspsien Bias [agen ﬁ]t{) nQat anhydlous N2H4 0.5

Pﬁ a\i)qt lbe dllalrt] r]ép?’ﬁef?)ﬁ §,qv]erqih[)§ri ﬁ:ﬂp 61?16’[1%6 was cogled go tt, diluted with
([-IZO' dnldeRrasEd Wxin @Hml ]Fh@%l'hﬁirﬁh %Xirg(]ti wgrSeSW%s%e% Wét:{l brine,

2,4]triazin-4-amne 65 5-[(4-Am no-1I -
@a)zd pygre¥d80nghd nemd¢ytr§1te&|-1n 0@Bubl (Thesesddue was purified by prep
5 HPLC to give, after neutralization and extraction (with CH,Cl,), Compound 133 (38.8
mg, 100% for two steps). Analytical HPLC retention time = 1.709 min. (Chromolith
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%

TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M* + 1 = 376.

10
EXAMPLE 134

(3-Chloro-4-fluoro-phenyl)-[5-(morpholin-2-ylmethoxymethyl)-pyrrolo[2,1-
fl[1,2,4]triazin-4-yl]-amine

Cl

=" NN

15 \ N\N/)

134A Preparation of 2-(4-Methylsulfanyl-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethoxymethyl)-morpholine-4-carboxylic acid tert-butyl ester

(\j’“’\

N SCH
o—( © ®
A< o] = N

20 \ N\N/)

A solution of Compound 1A (1.0 g, 5.6 mmol) in CCl, (50 mL) was purged
with nitrogen for one hour. Benzoyl peroxide (270 mg, 1.12 mmol) was added and
the reaction mixture was heated to 86 °C. N-bromosuccinimide (1.04 g, 5.88 mmol)

25  was added in one portion. After 30 minutes, the reaction was cooled to room
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10

15

20

25

met hyl phenyl ) pyrrolo[2, I-f][],2,4]triazin-4- am ne 66
5-[(4-Am no-1- 485.11 2.43 (a) piperidinyl)nmethyl]-N

wQ 3e0bt0emoe 4- (trifl uoromet hoxy)pheny |] pyrrol oP@r/UEop4/043169

,2,4]triazin-4-amne 61 5-[(4-Am no- 1- 409.17 1.88
a) piperidinl)rrethy!a(-l\l- [4-fluoro-3- )
zqmpeﬁtg@ra@fifﬁl 19d) Jiverifirgte pyasreomegiratgd, pe-dissolved in toluene (10

, i e . 0 | g
g3 O g B A b o
pi.pel 6.9Inmb]) NFhOYoIhti M whsShEAEP TPt °C for eight hours, cooled to room
nmet hoxyphenyl ) pyrrolo [ 2,1-f][I,2,4]triazin-4- am ne
samrture-andicancentrate@8 Flagld chrddat¢grpphy on silica (20% EtOAc/Hexanes)
afforded the product as a light yellow oil that crystallized upon standing (770 mg,
32%). HPLC tz =3.783 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous

methanol, 4 min gradient, monitored at 220 nm). LC/MS (M+H) = 178.

134B Preparation of 2-[4-(3-Chloro-4-fluoro-phenylamino)-pyrrolo[2,1-
f][1,2 4ltriazin-5-ylmethoxymethyl]-morpholine-4-carboxylic acid tert-butyl ester

o F
o @,,.,\O HN@[CI
A<\<O =" N

kS

A solution of 2-(4-methylsulfanyl-pyrrolo[2,1-f][1,2,4]triazin-5-
ylmethoxymethyl)-morpholine-4-carboxylic acid tert-butyl ester (60 mg, 0.15 mmol)
in CH2Cl; (3 mL) was cooled to 0 C and treated with a solution of mCPBA (56 mg,
0.32 mmol) in CH,Cl, (2 mL). The reaction was stirred for 15 minutes at O C then
warmed to room temperature. To this solution was added 3-chloro-4-fluoroaniline
and stirred at room temperature for one hour. The resulting orange solution was
diluted with CH,Cl, and washed with saturated aqueous NaHCOs, then saturated
aqueous NaCl. The organic layer was dried (Na,SOy), filtered and concentrated.
Preparative reverse-phase HPLC afforded the desired compound (30 mg, 41%). HPLC
trg =4.383 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol, 4 min
gradient, monitored at 220 nm). LC/MS (M+H) = 492.

A solution of 134B (30 mg, 0.06 mmol) in CH,Cl, (3 mL) at 0 °C was treated
with trifluoroacetic acid (0.3 mL) dropwise. The reaction was stirred for two hours

then diluted with CHCl, and washed with saturated aqueous NaHCOs. The organic
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pi peridinyl)methyl]-N (2, 3-di hydro-1, 4- _
benzodi oxi n-6- yl)pyrrolo[2,If][ 1,2,4]triazin-4-am ne
wQ@ 2005/0pq146 Am no-1- 359.20 1.13 (a) PCT/US2004/043169
pi peri di nyI ) methyl]-N- (2,5- difluorophenyl)pyrrol o]
]Jtriazin-4- amne 71 5-[(4-Amno-|- 355.22
iaws W@ayew%@ idE?fhW a)aﬁ@n)hmqeman@zmﬂmmtﬁds -The crude compound

SEL R At e L B PR AP o
%@H]@gﬁig-to hiffordr g h)13>4r7 3¢|nﬁ§e 7% B HPLC tﬁ it 2.83 min (YMC
y -A]%@ 4p m%g) Ellg1?21|0n90‘%-7 a(?une]ogse methainol 4 min gradlent monitored at 220

5 nm). LC/MS (M+H) = 392.

EXAMPLE 135
4-Amino-1-[[4-[(3-chloro-4-fluorophenyl)aminolpyrrolo[2,1-f][1,2,4]triazin-5-
yllmethyl]-(3R ,4R)-rel-3-piperidinol

F
A G
H2N><:/\N HN Cl

10

" N

N\ P
N~NJ

135

15  Compound 135A:

O,

135A
20
To a solution of 1,2,3,6-tetrabydropyridine (1.66 g, 20.0 mmol) in dry CH,Cl,
(10 mL) was added triethyl amine (3.35 mL, 24.0 mmol), followed by a solution of N-
(benzyloxycarbonyloxy)succinimide (5.23 g, 21.0 mmol) in dry CH,Cl, (10 mL). The
reaction mixture was stirred at room temperature overnight. The reaction mixture was
25  diluted with CH,Cl, (50 mL) and washed with 10% citric acid, sat’d NaHCO;, brine

and dried over anhydrous Na,SO4. Concentration under reduced pressure afforded
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10

15

20

25,

pi peridinyl)nmethyl]-N (3-nethoxy-4- H
nmet hyl phenyl )pyrrolo[2, [-f][l,2,4]triazin-4- amne 74

W®B200646AMs no-| - 375.18 1.44 (a) piperidinyl) nePdlyub20b4/043169

(5-ch|oro 2- fluorophenyl)pyrrolof 2,

| - 4]triazin-4- am neHPLC Ex. R Conpound Nane
[4»;1%@ Of@mmmé 133An(109%) s ppailaginakytigal  petentiopdirpg = 2.996

Rt gl AR O pndoy . S il SRS (A
J;oﬂtam(r@o PIPETA 8véiyl phititdRy4 knIMmin, monitoring at 254 nm). '"H-NMR
(( 8-t etrahydro- | napht hal)e2605%/rrol o[

CDF[H) 'Z 2189 é(g; $H15.88 (bs, 1H (m, 1H), 5.18 (s, 2H), 3.99 (t,J
= 2.64, 2H), 3.59 (t, ] = 5.69, 2H), 2.18 (m, 2H).

O

135B

Compound 135B

To a solution of Compound 135A (1.1 g, 5.0 mmol) in dry CH,Cl, (10 mL)
cooled at 0°C was added a solution of 75% m-CPBA (1.38 g, 6.0 mmol) in dry
CH,Cl, (5 mL). The reaction mixture was stirred at 0°C for 15 min, then at room
temperature for 3 hrs. The reaction mixture was diluted with CH,Cl, (20 mL) and
washed with sat’d Na;S20s, sat’d NaHCOs, brine and dried over anhydrous NaSOy.
Concentration under reduced pressure gave 1.14 g (98%) of Compound 135B as an
oil. Analytical HPLC retention time = 2.279 min. (Chromolith SpeedROD column
4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% TFA over 4 minutes, 4
ml/min, monitoring at 254 nm). '"H-.NMR (CDCls): 7.20-7.36 (m, SH), 5.05 (s, 2H),
3.80-3.96 (m, 1H), 3.70 (m, 1H), 3.47 (m, 1H), 3.22 (bs, 1H), 3.07-3.20 (m, 2H)2.00
(m, 1H), 1.87 (m, 1H).

Compounds 135C and 135D:
HO, ",
e D S P
135C 135D
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10

15

20

25

amne 77 5-[(4-Am no-I1- 367 1.17 (b)

pi peridinyl)nmethyl]-N 1, 3- benzodi oxol - 5-
wQb@gnearo[ 2, 1 f]1[ 1 ,2,4]triazin-4-amne 78  PCT/US2004/043169

5-[(4- am'nopiperidin - 371 1.793

51 TR Y g of Cotpppina 52 Y eBoE P bR S Pr @ mb)
\g-zﬁ"aﬁdé&’% s@{l{i’(?{p b oﬁ?dr% %H%WllOb ¥, 1(3*mmol) in a 2:1 mixture of

| or opheny yrr f1[17 24]tr|a2|n4 am ne 80
doetohd-wArsr Dnil). 364 rehcﬁ@n ﬁb&tummrhealﬂeth yt BORCE byerhighk. The
br omophenyl )pyrrol o[ 2 2, 4(ltr| azin-4- am ne 81
WBIVeps-weie Fronqved ap rlre@p;e(l @5essure and the residue was taken into EtOAc
(20 mL), washed with water, 10% LiCl and brine and dried over anhydrous NaSOq.
Concentration under reduced pressure gave an oil. Flash chromatography (hexane-
ethyl acetate: 8:2 to 7:3) on silica gel afforded 180 mg of Compound 135C (early
eluent, a major isomer) as an oil and 98 mg of Compound 135D (late eluent, minor

\
isomer) as an oil.

Compound 135C: 'H-NMR (CDCls): 7.28-7.40 (m, 5H), 5.10 (s, 2H), 4.14 (dd, J1 =
4.03, J2 = 13.44, 1H), 4.02 (m, 1H), 3.50 (m, 1H), 3.38 (m, 1H), 3.00 (m, 1H), 2.38
(m, 1H), 2.70 and 2.40 (partial m, 1H), 2.00 (m, 1H), 1.50 (m, 1H).

Compound 135D: 'H-NMR (CDCls): 7.20-7.35 (m, 5H), 5.06 (s, 2H), 4.25 and 4.10
(partial m, 1H), 3.99 (d, J = 13.44, 1H), 3.50 (m, 1H), 3.22 (m, 1H), 2.85 (t, J = 2.69,
1H), 2.73 (m, 1H), 2.40 (m, 1H), 1.90 (m, 1H), 1.45 (m, 1ED).

Compound 135E

O~

135E
To a solution of Compound 135C (180 mg, 0.65 mimol) in THF (5 mL) was
added water (0.05 mL) and triphenylphosphine (340 mg, 1.3 mmol) and the reaction
mixture was heated to reflux for 6 hrs. After cooling to room temperature, EtOAc (20
mL) was added to the reaction mixture. The organic layers were extracted with 1.0 N
HCI (10 mL x 2) and combined aqueous layers were back washed once with EtOAc (5
mL). 1.0 N NaOH was added to the aqueous layers to make it pH 10.0 and the

mixture was extracted with EtOAc (20 mL x 2). The combined organic layers were
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10

15

20

25

pi peridinyl)methyl]-N (4-brono-3-
fl uorophenyl)pyrrolo[2, |-f|[],2,4]triazin-4-
w@risesRzC Ex. R Conpound Nanme [ MtH] Ret Tine fm/nﬁzoﬂzﬂomlw
5~[ (4- Amino-1- 415 1.85 (b) piperidinyl)nethyl]
é4 br ono- 3- nethyléhenyl)pyrrolo
nied0ver aphygsqus NeoSQpri andgniraj %d%ﬁeﬁacq‘fd pregre gayg 16gymg of

4 propylphenyl)pyrrolo[2
RERE R Xotbgs i PPy P e m hov 1 - 365 1. 93
(b) preesddtioy b nes ing lof aﬁhnehﬂtefﬁl@itb yh dirhgHLCl, (4 mL) was
phenyl ] pyrr ol o[ 2,1 F}g 2,4]triaz -
added triethylamine (0.11 mL, 0. mmol), Tollowed by Boc20 (156 mg, 0.72 mmol).
The mixture was stirred at room temperature overnight. The reaction mixture was
diluted with CH,Cl, and washed with sat’d NaHCO; and dried over anhydrous
Na,SO;. Purification by flash chromatography (hexane-EtOAc: 9:1 to 8:2) on silica
gel afforded 170 mg of Compound 135E as a white solid. Analytical HPLC retention
time = 2.859 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous
methanol containing 0.1% TFA over 4 minutes, 4 ml/min, monitoring at 254 nm) and
aLC/MS M* + 1 =351". 'H-NMR (CDCls): 7.29-7.40 (m, 5H), 5.10 (s, 2H), 4.61
(bs, 1H), 4.32 (bs, 1H), 3.90-4.30 (m, 1H), 3.30-3.60 (m, 2H), 2.80 (m, 1H), 2.66 (m,

1H), 1.90 (m, 1H), 1.45 (s, 9H), 1.40 (m, 1H).

Compound 135F
HQ,

135F

A solution of Compound 135E (170 mg) in 5 mL of MeOH containing 10 mg
of PA(OH)2 was stirred under hydrogen atmosphere (balloon) overnight. The catalyst
was removed by filtration and rinsed with MeOH. The combin'ed filtrates were
concentrated under reduced pressure to give 138 mg of Compound 135F as an oil.
Analytical HPLC retention time = 1.270 min. (Chromolith SpeedROD column 4.6 x
50 mm, 10-90% aqueous methanol containing 0.1% TFA over 4 minutes, 4 mL/min,
monitoring at 220 nm) and a LC/MS M" + 1 = 217*,
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4-am ne 85 5-[(4-Amno-1- 379 2.21 (Db)

pi peridinyl)methyl]-N [4-(l,1dinmethylethyl) phenyl]py
wo e@sofazé f ][ 1,2, 4]triazin-4-anmine 86 5-[ (4- APCTIUS1004/043169

391 1.83 (b) piperidinyl)nmethyl]-N [4-

(trifluoromethyl)phenyl] pyrrolo[2,]1f][

1,2,4]triazin-4-amne 87 5-[(4-Am no- 1- 407 1.88 (b)

¢ n(ﬁ ?) thyl]-N- [4- (trifluoronethoxy)pheny
? § ro %F [f]1[ 1,2, ]tr|a2|n 4-am ne 88

[ (4-Am no- 1- 381\1.68 (b) piperidinyl)nmethyl]-N
[4(Imethy|ethoxy) y'MJyrroIo[le

O,

5 135G

Compound 135G was prepared from Compound 135D in a similar procedure
as Compound 135E. Analytical HPLC retention time = 2.849 min. (Chronnolith
SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol containing 0. 1% TFA

10 over 4 minutes, 4 mL/min, monitoring at 254 nm). 'H-NMR (CDCl3): 7.40-7.52 (m,
5H), 5.20 (s, 2H), 4.30 (m, 2H), 3.40 (m, 1H), 2.95 (m, 1H), 2.67 (m, 2H), 2.08 (m,
1H), 1.45-1.96 (m, 3H), 1.45 (s, 9H).

15
Compound 135H

7%

(@) %

HO><:NH J

135H
20
Compound 135H was prepared from Compound 135G in a similar procedure
as Compound 135F. Analytical HPLC retention time = 1.380 min. (Chromolith
SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol containing 0. 1% TFA
over 4 minutes, 4 ml./min, monitoring at 220 nm).

25
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1,2,4]triazin-4-am neHPLC Ex. R Conpound Nane [ M+H|
Ret Tine (min) 89 5-[(4-Anmino-I- 383 1.09 Qo)

woer@snsdirayl ) met hyl ] -N- (3, 4- di met hoxyphenyl ) POT/I62004/043169

o[2,1-f][Il,2,4]tri azm4 am ne 90
| -[4- no- | - 1.44 .
pi per {Zg{nﬁgﬂgfﬁéﬁq f‘ﬂ 1?)tﬂ’arre it %‘H?l%?‘?ﬂlef,aﬁﬁ‘?mﬁlfi husipg
CohRBRAO1 eI 112! CapBol d??s {HBsobra kit UMiRrikal BBY.C

Qo) pi peridinyl) retEyI - N (04- ' ical
mtdsmi)o;l iy [ Y56 miio] @h2omolith]JpeedR @Ptcoluami 46 4-50eamin) € 09 %
5-1(4- Am no-1- 389 1. 45 %b) pi peridinyl)nmethyl]-N [4-
aqueous methanol containing 0.1% TFA over 4 minutes, 4 mL/mm monitoring at 254
nm) and a LC/MS M* + 1 = 391*. 'H-NMR (CDCL): 11.62 (s, 1H), 7.94 (s, 1H),
7.89 (dd, J; =2.60, J, = 6.61, 1H), 7.48 (d, ] = 2.60, 1H), 7.45 (m, 1H), 7.15 (t, ] =
8.72, 1H), 6.51 (d, J = 2.60, 1H), 3.82 (AB, J = 13.60, Av = 26.94, 2H), 3.33 (m, 1H),
3.25 (m, 1H), 3.08 (d, J = 12.09, 1H), 2.57 (m, 1H), 2.22 (t, J = 12.03, 1H), 2.05 (m,
1H), 1.97 (m, 1H), 1.43 (m, 1H).

Alternatively, Compound 135 can be prepared as shown below.

Preparation of Compound 135J
Y
N
O, ¢
135)

Compound 135J was prepared according to a published literature procedure:

Jacob Szmuszkovicz et al., Heterocycles, 1994, 39 (1), 163-170.

Preparation of Compound 135K:
o) O
N
Ot

135K
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(di f1 uoronet hoxy) pheny |]pyrrolo[2,]1f][
1,2,4]triazin-4-amne 93 4-[[5-[(4-Am no-1- 366 0.82

W@ bjospsqaes i di nyl ) met hyl Jpyrr olo[2,1-f][], 2, 4] P€T/HE1004/043169
4-yl]am noj benzam de 94 N-[4-[[5-[(4-Am no-1- 380 1.04
(b) piperidinyl)nmethyl]pyrr olo[2,1-f][I,2,4]triazin-
4-yl]am no] phenyl]acetam de. 95 2-[[5-[(4-Am no-I-

gfg[ gC?Rj'pﬁ(%d % (olad g@bg}eﬁﬁ&ﬂ*&%‘? g&m b Rulj»lisﬁled literature procedure:
TRbH B hesZeRidz et hiE. Hé?@scj@ses BdospoundeNeye [ M-H|  Ret
Time (mn) 96 2- [[5 [(4- Am no- 1- 382 2.55 (b)

pi peridinyl)methyl]pyrr olo[2,1-f][I,2,4]triazin-

ﬁféf)laﬁaﬁg}'l ggbbgbogm pyghenzonitrile.

135L

Compound 135L was prepared from Compound 135K in a similar way as
Compound 1C. Analytical HPLC retention time = 2.323 min. (Chromolith
SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol containing 0.1% TFA
over 4 minutes, 4 mL/min, monitoring at 220 nm). 'H-NMR (CDCI3): 4.11 (dd, J1=
3.09, J2 = 13.29, 1H), 3.95 (m, 1H), 3.50 (m, 1H), 3.38 (m, 1H), 2.90 (m, 1H), 2.79
(dd, J1=9.27,J2 = 13.29, 1H), 2.45 (m, 1H), 2.00 (m, 1H), 1.55 (m, 1H), 1.46 (s,
OH).

Prepafation of Compound 135M:

135M

To a solution of Compound 135L (0.6 g, 2.48 mmol) in dry CH,Cl; cooled at
0°C, was added trifluoroacetic acid (5 mL). The reaction mixture was stirred at 0°C
for 15 min, then warmed to room temperature and stirred for 3 hrs. The solvent and

TFA were removed under reduced pressure and the residue was taken into CH,Cl, (20
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100 5-[(4-Am no-1- 408 1.12 (b) piperidinyl)nmethyl]-N
[4-(4- norpholinyl)phenyl]pyr

wo odosfoasiie f1[ 1,2, 4] triazin- 4-am ne. 102 5-[ (4PEIURINOS/043169

363 1.78 (b) piperidinyl)nethyl]-NH (2,3-di hydro-

%g@i ﬁlﬁbggztsn(é/ ‘&%O‘%]E%h%qllggtlf %6‘55(% ﬁfﬁgds an the aqueousqayer was
BiReEatetaiddl v if{dd N4TIT dndtlaek gxﬂrgcftgc{ WitREfORE |(133zhﬁ1 x 10). The

4- yl]an1no]benzon|tr|ie trifluoroacetic ac
(csnmmned posng: ¢xtrciBimenodtied 3&3 adhytl7§us)Na2SO4. Concentration in

Pk ae 350 HE o1 Cerbipind LIRS 2001 [ HIONBOGPIS: AEPGOD): 3.55
@l 1HS, B.48 (m, 1H), 3.18 (dd, J1 =3.95, 12 = 12.63, 1H), 3.07 (d of t, J1 = 12.90,
J2 =478, 1H), 2.74 (m, 1H), 2.63 (dd, J1 = 8.28, J2 = 12.58, 1H), 2.10 (m, 1H), 1.57
(m, 1H).

Preparation of Compound 135N:

e
\ N\N/)

135N

Compound 135N was prepared in a similar way as Compound 1F (using
Method Two) in Example 1 starting from Compound 135M and 1E of Example 1 .
Compound 135N is a solid and has an analytical HPLC retention time = 2.099 min.
(Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol containing
0.1% TFA over 4 minutes, 4 mL/min, monitoring at 254 nm) and a LC/MS M + 1 =
417",

To a solution of above prepared Compound 135N (0.5 mmol) in a mixture of
THEF (5 mL) and water (0.05 mL) was added triphenylphosphine (262 mg, 1.0 mmol).
The reaction mixture was heated to reflux for 8 hrs. After cooling to room
temperature, the solvent was evaporated under reduced pressure and the residue was
directly purified by flash chromatography (CH,Cl,-MeOH-NH,OH: 95:5:0.5) on
silica gel to give 166 mg of Compound 135 as a solid.
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106 5-[(4-Am no- 1- 337 1.25(a) piperidinyl)nmethyl]-N

(3- nethyl phenyl)pyrrolo[2, |-f][Il,2,4]triazin-4-
W@ri0see6106 i f | uor oacetic acid salt (1:1) 107  PCT/US2004/043169

5-[(4-Am no-1- 347 1.35(a) piperidinyl)nmethyl]-N

(3-ethynyl phenyl) pyrrolo[2,If][ 1

,2,4]triazin-4-am neHPLC Ex. R Conpound Nane [ MtH] Ret

Time (mn) 108 5-[(4-Am no-I- 391 1.91(a)

pi peridinyl)methyl]-N (3,4-dichloro rhenyl)pyrrol o[ 2,

1- f][1,2,4]triazin-4-amne. 109 5-[(4-Am no-|- 357

0. 75(a) piperidinyl)nmethyl]-N (3-chlorophenyl)
pyrrolo[2,1f][ I,2,4]trE§24]rMPLE§aHﬁwe.

5
3-Amino-1-[[4-[(3-chloro-4-fluorophenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
ylJmethyl]-(3R,4R)-rel-4-piperidinol
F
w X
HO><C:>N HN Cl
=" SN
\ N\N/)
10

Compound 136 was prepared in a similar manner as Example 1 using
Compound 135H and 1E . Compound 136 is a solid, with an analytical HPLC
retention time = 1.953 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90%
aqueous methanol containing 0.1% TFA over 4 minutes, 4 mL/min, monitoring at 254

15 nm)and aLC/MS M* + 1 =391",

EXAMPLE 137
4-Amino-1-[[4-[(3-chloro-4-fluorophenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yllmethyl]-(3R,4R)-(+)-rel-3-piperidinol
20

NN
and
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110 5-[(4-am nopi peridin- 1- 387 1.530
yl)ymethyl]-iV-(3-chl oro- 4-nethoxyphenyl) pyrrol o]
WQ 2005064176 2, 4] tr azin-4- amne 111 PCT/US2004/043169
5-[(4-am nopi peridin- 1- 401 1.560
yl ) met hyl ] - N- (3- bronophenyl) pyrrolo[2, 1-f][1,
-2,4]triazin-4-amne 112 5-[(4-am nopi peridin- 1- 341
1.020 yl)nethyl]-iV-(4-fluoi OQphenyl) pyrrolo
[2,1-f\[I, 2,4]triazin-4-am ne 113
5-[(4 aninopiperidin- 1EX%§BHJ@B§;yI)nEthyI]-lv-(Z-

th h I [-/][1 4] t 4-
ﬁ pr(oz %19{108; ﬂdiwropb]egﬂi@n&g)]?%glzol[g 1°4i[1 2 4)triazin-5-

S 3ttt o4 kR ERRER RIS ieer 1 o

1.310 yl)nmethyl]-iV-(4-nethyl phenyl)

HO /@:
HoNI- N HN
b
CE

The racemic Compound 135 was resolved using a normal phase chiral
10  preparative HPLC (Chiralpak AD) using hexane-isopropyl alcohol-diethylamine
(80:20:0.05) as mobil phase. Compound 137 (Eanatiomer A) and Compound 138

(Enantiomer B) were obtained as single enantiomers with >99% ee.

EXAMPLE 139
15 N-(3-Chloro-4-fluorophenyl)-5-[[4-[(2,2-dimethylpropyl)amino]-1-
piperidinylJmethyl]pyrrolo[2,1-f][1,2,4]triazin-4-amine

’ Py e

.,

20 To a solution of the compound of Example 1 (19 mg, 0.05 mmol) in CHZCIZ
(1 mL) was added glacial acidic acid (0.05 mL), followed by 3,3-
dimethylbutyraldehyde (0.008 mL, 0.073 mmol) and sodium triacetoxyborohydride
(25 mg, 0.12 mol). The mixture was stirred at room temperature for 30 hrs. The

reaction mixture was diluted with CH,Cl,, washed with water, sat’d NaHCOs, brine
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pyrrolo[2, 1-f\[1, 2,4]triazin-4-amne 116
5-1(4-am nopi peridin- 1- 353 1.170

W@ RJosmod1gé | - i V- (4- menmoxyphenyl ) pyrrol o[ 2, 1- fPCT/US2004/043169
\[1,2,4]triazin-4-am neHPLC Ex. R Conpound Nane [ M+H|

Ret Tlrre (mn) 11

andrlried ayes sRbyALAVS égafseéi &Orlfelﬁt?%r%ﬁfe 'zaéeﬁoltfp 1§§$q1%21§10§1

SR ABLDLL AL RSALORINILIF. SLitn% b bA: 2015 P LRES kv

doih mrdomwasah)ml PyiblytaD [HcPllC l‘eh{dtloﬁ tﬁﬂet:ﬁ il 876 min AChedmelith
119 am_nopi peri - . 837 din
Speyﬂ#@& m}urpp;ﬂf@ »P@mm, 10-99% Pg@omf meﬂ&@p}mﬁalwg 0.1% TFA

5 SURShANE L IEED RARbaZR ALl AT P s

EXAMPLE 140
N-(3-Chloro-4-fluorophenyl)-5-[[4-(propylamino)-1-piperidinylJmethyl]-pyrrolo[2,1-
f][1,2,4]triazin-4-amine

10

O

=" N

\ N\N)

Compound 140 was prepared in a similar way as Compound 139 from
Compound 1. Compound 140 is a solid and has an analytical HPLC retention time =
15  1.689 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.1% TFA over 4 minutes, 4 mI/min, monitoring at 254 nm) and a LC/MS

M +1=417".

EXAMPLE 141
20 1-[[4-[(3-Chloro-4-fluorophenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-ylJmethyl]-4-

piperidinol

QC
HO@N HN Cl
%/&N

\ N\N/)

Compound 141 was prepared in a similar way as Compound 1 from 1E of

25 Example 1. Compound 141 is a solid and had an analytical HPLC retention time =
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3- met hoxyphenyl )pyrrolo[ 2,I-/1[],2,4]triazin-4- am ne
121 5-[(4-am nopi peridin- 1- 389 1.370

W@ kjosmwodiyd | - 7V-[ 3- (di f1 uor onet hoxy) phenyl ] pyrPGI/US2004/043169
lo[2,1-f\ [1,2,4]triazin-4- am ne HPLC condi ti ons:

ﬁé%mmmcexpgmo?ﬁfﬁﬁ%bﬁg)”@ SRR R0 BnTe] (PlaAMUGS methanol

I
L T N
Mﬁnutes76bntaln|ng 0.1% TFA, 4 m/mn, nonitoring at

220 nm Note: Exanples 97-99, 101 and 104 have been
del eted fromthe table as duplicates. EXAMPLES 122-132

RN Conpounds 122-132 \/\egw & from Conpound | D,
3-chl oro-4-f1 uorophenyl ne and correspondi ng am nes

BanBAg4 B TR6oetflasto P nYIXmeo)- Py irelof R ad MM trta@int Hgtmethyl]-
used for the preparation of Conmpounds 38-121. HPLC Ex.

R Conpound Nane [ MrH| Re€yciohxapeli n) 122
5~[[(3S)-3-Am no-|- 375 1.82 (b) piperidinyl] nethyl]

-N- (3-chl oro-4-
@I}/, /©:

.y

A. Preparation of 4-Chloro-pyrrolo[2,1-f][1,2,4]triazine-5-carbaldehyde

H
0 Cl

SN

\ "*N/)

A solution of 4-chloro-5-methyl-pyrrolo[2,1-f][1,2,4]triazine (1.68 g, 10 m
mole) in CCly was sparged with Ny for 20 min and then NBS (3.74 g, 21 mmole)
followed by benzoyl peroxide (242 mg, 1 mmole) were added. The reaction mixture
was put into a 100 °C oil bath and refluxed for 3 h. After cooling to RT, this was
filtered and the solvent removed. The residue was suspended in CH3;OH (100 ml) and
solid NaHCOs (5 g) was added. The reaction mixture was stirred vigorously for 1 h,
filtered, and the solvent removed. The residue oil was resuspended in DCM, filtered,
and concentrated to afford the crude dimethyl acetal which was treated with DCM (20
ml) / H,O (20 ml) / TFA (1 ml). After stirring vigorously for 1.5 hours, this was
neutralized with aqueous saturated NaHCO3 and extracted with DCM. The combined
extracts were dried (Na,SQy), concentrated and chromatographed (3 x 15 cm silica gel

column eluted with DCM) to afford the title compound (1.02 g, 56%) as a solid. MS:
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NH2 fiuorophenyl)pyrrolo[2, |-fj[l,2,4]triazin-4-
am ne. 123 5-[[(3R)-3-Am no-1- 375 1.83 (b)

wersnsdirayl ] methyl] -N- (3-chloro-4- NH2 PCT/US2004/043169

fl uorophenyl)pyrrolo[2, I-f][I, 24]triazin-4- am ne.
124 3- Chl 4- 392 1. -CNYVY Od )
52 GYig b RIS ReBrsy b 7erminaRaqres § D50 S lrmn i

4S)-re| 3, 4-pi peridinediol. 125
% rl?/%ir‘@gl 358 2.12 (b) 3 fluorophenyl)-5-[(3, 6~

d| hydr o- | (2H) pyridinyl)methyl]pyrrol
2I-f][| 4] tri azi n-4- am ne. 1265%[(3R4R rel -4-
Hoterdstylydimethyl-silggyloxy)-cyclohexyl]-(4-chloro-

bﬂgglro L%L‘gﬁ £¥1|n15 ?{% nlethdd) OF O 4-

yrrolo

TBDMSO

A solution of trans-4-tertbutyldimethylsilyoxy-cyclohexylmagnesium bromide
(Bioorg. and Med. Chem., 1996, 6, 201) in THF (4 equiv) was added slowly to an ice-
cooled solution of 4-chloro-pyrrolo[2,1-f][1,2,4]triazine-5-carbaldehyde (1.05g, 5.8
mmole) in THF (15 mL). After 1 h, a saturated aqueous solution of NH4CI (15 mL)
was added and the aqueous layer was extracted with EtOAc/hexane (1:1) (50 mL x 2).¢
The combined organic extracts were dried over Na,SO, and concentrated in vacuo.
The crude material was purified via radial chromatography (4 mm silica gel plate,
gradient elution with O to 15 % EtOAc in DCM) to afford the title compound: 189
mg of cis-isomer, 496 mg of tran-isomer and 415 mg of mixture (total yield 48%, the
ratio of cis : trans is about 1:4). cis-isomer: MS: 396 (M+H)*; HPLC Ret Time: 2.10
min (Xterra 3.0 x 50 mm S7 column, 2 min gradient, 5 mL/min); trans-isomer: MS:
396 M+H)+; HPLC Ret Time 2.08 min (Xterra 3.0 x 50 mm S7 column, 2 min
gradient, 5 mL./min).

C. Preparation of [4-(3-Chloro-4-fluoro-phenylamino)-pyrrolo[2,1-
f][1,2,4]triazin-5-yl1]-[4-(1-methyl-1-trimethylsilanyl-ethoxy)-cyclohexyl]-methanol
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30

l-f][I,2,4]triazin-4- atnine, txifluoroacetic acid
salt (1:1). 127 5-[[(3R 4S)-rel-4- 389 1.557(b) - -NV

WORBSAeGIN®©- 3- met hyl - 1- piperidi nyl ] net hyl ] - N- POBUS2004/043169

(3-chloro-4- fluorophenyl)pyrrolof 2,
l-f][I,2,4]triazin-4- amne, trifluoroacetic acid salt
(1:1). 128 4-[[4-[(3-Chloro-4- 391 1.97(b) - -N NH

f I g 0 2 Wﬁe)ﬁ@?a[}% zflﬁt%;{t%bﬁ%izq%g%{lsgliahﬁbf(y)-cyclohexyl]-(4—chloro—

pymdo@zl-ﬁ]elremmanh-s Y1)-nidthemobEdo g 22l rdmw)I 3- (:Hloﬂd—él fluoro-
129 5-[[ (3R,4S)-4- Ami no-3- 389 1. 5578 N N

Ranlamine (309 58& 1204 FpAmolRyeng NaHGOdRg &2 éﬁ’Pd’F@O]@ in CH3CN
EIOUIBL?R/Q? Hé/altgcpéf 70 Qboc[v%mlghtf }I[h 'sgl'vé' v[re{safél!noved' and the residue
was suspended in DCM, washed with water, and dried over Na;SO4. Removal of the
solvent followed by radial chromatography (4 mm silica gel plate, gradient elution
with 0 to 2 % NHj3 in MeOH (2N) in DCM) afforded the title compound (612 mg,
57%) as a solid: MS: 506 (M+H)*; HPLC Ret Time: 2.29 min (Xterra 3.0 x 50 mm S7

column, 2 min gradient, 5 mL/min).

D. Preparation of tmns—4—[4—(3—Chloro—4—ﬂudro-phenylamino)7pyrrolo[2,1—
f1[1,2 4]triazin-5-ylmethyl]-cyclohexanol

A mixture of [4-(3-chloro-4-fluoro-phenylamino)-pyrrolo[2,1-f][1,2,4]triazin-
5-y1}-[4-(1-methyl-1-trimethylsilanyl-ethoxy)-cyclohexyl]-methanol (448mg, 0.887
mmole) triethylsilane (1.03g, 8.87 mmole) in TFA (8 mL) under N; in a pressure flask
was heated at 75 °C overnight. The solvents were removed and the residue was
dissolved in CH30H (10ml) and solid Na,COs (2.0 g) was added. After stirring
vigorously for 1 h, the solvent was removed and the residue was partitioned between
DCM (200 ml) and H,O (50ml). The organic phase was separated, dried over
NaySOy, and the solvent was removed. Purification via radial chromatography (2 mm
silica gel plate, gradient elution with O to 4 % NH3 in MeOH (2N) in DCM) afforded
the title compound (209 mg, 63%) as a solid: MS: 375 (M+H)"; HPLC Ret Time: 1.49

min (Xterra 3.0 x 50 mm S7 column, 2 min gradient, 5 mL/min).

EXAMPLE 143
cis-4-[4-(3-Chloro-4-fluoro-phenylamino)-pyrrolo[2,1-f][1,2,4]triazin-5-ylmethyl ]

cyclohexanol

-75 -



10

15

20

25

amne 130 5-[[(3S,4R)-rel-4- 389 1.557(b) - N I UNH2
Am no- 3-net hyl -1- piperidinyl]nmethyl]-N CH3

w@ 3oslobare- 4- fl uorophenyl ) pyrrol o[ 2, PCT/US2004/043169

l-f][I,2,4]triazin-4- am ne, trifluoroacetic acid salt
(1:1). 1312 /- \ P 3L™-(3-chloro-4-fluor 389 1.000a
-N V- NH phenyl) - 546 '
1-yl]- nmethyl }pyrro
azin-4-amnel32 5-[ (4-an
pi peridin- 1-yl)nethyl]- N2> N
i V- (3-chl oro-4-fl uorophenyl wa ol 2,1-/1-
[1,2,4]triazin-4-anm ne EXAMPLE N33

5-[(4- Ami no-1| - pi perazinyl)methyl]-N-(3

chl oro-4-fluorophenyl)pyrrolo[2,1f][

1, 2, ARihilaE}, &reélmweoﬂg)ohm\lwws ﬁ&%&feﬁ’rﬁ%ﬂa&@l[mférp f (5-{

bi s- (2-chl’oro-ethyl)-am no]-nethyl}-pyrrolo[2,1f]]

uizlddl]flpﬁhwbzlww&ywcycl(bmxcfﬁF(éfcxhldrofﬂycrom2 BHEAZ A tearims-y1)-
methanol: 375 (M+H)"; HPLC Ret Time: 1.56 min (Xterra 3.0 x 50 mm S7 column,

2 min gradient, 5 mL/min).

EXAMPLE 144
4- [4—(3—Chloro-4-ﬂu0ro~phenylamino)-pyrrolo [2,1-f][1,2,4]triazin-5-ylmethyl]-

cyclohexanone

A solution of cis-[4-(tert-butyldimethylsilanyloxy)-cyclohexyl]-(4-chloro-
pyrrolo[2,1-f][1,2,4]triazin-5-yl)-methanol: (53 mg, 0.14 m mole), 4-
methylmorpholine N-oxide (25 mg, 0.21 mmole ), TPAP (5 mg, 0.1 eq) and powered
4A molecular sieves (100 mg) in DCM (3 ml) under N, was stirred at RT. After 5 h,
this was filtered and the solvent removed. Radial chromatography (1 mm silica gel
plate, gradient elution with O to 5 % NHj3 in MeOH (2 N) in DCM ) afforded the title
compound (25 mg, 47%) as a solid: MS: 373 (M+H)"; HPLC Ret Time: 1.50 min
(Xterra 3.0 x 50 mm S7 column, 2 min gradient, 5 mL/min).

EXAMPLE 145
4-Amino-1-[4-(3-chloro-4-fluoro-phenylamino)-pyrrolo[2,1-f][ 1,2,4]triazin-5-
ylmethyl]-cyclohexanol
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A NH\ VNAmxture of Conmpound IE (50 ng, 0.1
mmol ), bis-(2-chloroethyl)am ne hydrochloride (18 ng,

w@:2ds5malg, DIEA (36 m, 0.2 mmol) in CH3CN ( OPGI/IbE004/043169

was heated to 60 OC for 3 h. The m xture was cooled to
rt and concentrated to give Conpound 133A which was
used directly in next step. 133A hadyanh anal yti cal
HPLC retention tinme = 2. 986Hn n. onol ith SpeedROD
4.6 x 50 mm 10-90% aq s metHnol™ ov@r 4 ninutes
contai ning 0.1% TFA, 4 j m pgni toring at 220 nm)
and a LC/ M5 Mt+ 1 Ha"& 16> The/criide M33A from the | ast
step was taken into neat anhydM N2H4 (0.5 m) and
heated at 100 OC for several hours. The m xture was
cooled to rt, diluted with H O and extracted with

e Cu TR G et Pu G e AS GG Piielaf 1
1 5.2 di@iava S5 -Plitelyl fﬁ-f??rgggﬁﬁcﬂﬁé@doﬁe 924/1@5 @68 ﬁfmole) in dry

neutral i zation an ion (with CH2 npound

MEOH 885 glpgyaspdded pwdqrvdﬁémcﬂgc)ulammby(%aag) HF%@) NH4OAc

é%; i b §€ o aal}}f%%laﬁg%ﬁgt Réﬁigoaé{%ml I &tﬁ%{e@gﬁ%) stlrre% under

affigah RoNI 18- -’[‘f{% Ié:aeﬁloﬁnﬁﬁtﬁf@ Was ﬁma%d ﬁfd 5B IN2RD sdlfdion was
and a LC/ M5 M+ = . EXAMPLE

addegn | Aftep 14 mmdac mlphlemy/lag dl[llﬁeq Wﬁhpﬂ@/ﬂ (80 ly)| anxd tvirpelgdnwith
Wfﬂgl ) l’,[% [ %ﬁ%}u%%p%héef\llgs (%:ie’dz(NA'] 4|) aarzl ﬂle soYveLt WaasnfrenmeoVeé3 ’ﬁ'le
ﬁxa&ﬂ‘raWaB yhistdd aﬁﬂ)élepeﬁ%ﬂéﬂ By Ok %e}a'tlfv]: HBLZ] bl dffor@@ieRitR-compound

yl met hoxymet hyl ) - nor phol i né- 4- car boxyl i ¢ aci d
(335 mghUb %) ard thercis' 1s<\)m@(7§@eg 32% ) The title compound: MS: 390

(M+H)"; HPLC Ret Time: 2.070 min (XTERRA 4.6 x 50 mm S5 column, 3 min
gradient, 4 mL/min). The cis isomer: MS: 390 (M+H)*; HPLC Ret Time: 2.190 min
(XTERRA 4.6 x 50 mm S5 column, 3 min gradient, 4 mI/min).

EXAMPLE 146

(3R,4R)-4-amino-1-[[4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yllmethyl]piperidin-3-ol
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A solution of Conmpound IA (1.0 g, 5.6 nmol) in CO 4
(50 nm.) was purged with nitrogen for one hour. Benzoyl

w@essnoedes (270 ng, 1.12 nmol) was added and t hBCT/US2004/043169

reaction m xture was heated to 86 OC

N- br onosucci ni mde (1.04 g, 5.88 ) was added in
one portion. After 36am nutes, tE@zzcti on was cool ed
to roontenperature rz;n{:;ltereq["\I iltrate was
concentrated, re-dk | vedt—in t ¢l uene %

treated with 2-hydroxy hy ol i ne-4-carboxylic

"o ni) and
acid tert-butyl ester (1.5, ,\ﬁ.g mmol ). The sol ution
was heated to 110 OC for ei ght Nours, cooled to room

. t I at .Fl ash chromat ogr aphy on
gﬁglg%g@{l%%o@gﬂg#@?%n%ﬁg)ﬁgﬁor ded the product as a
Light yellow il that crystallized, upon standin 77
Ay yAsifpo heirosy Pineiloe Froppotls RCien g sRes A
10- 90% aqueous net hanol, 4 mn gradient, nonitored at

220 nm. LOMS (MtH) = 1,48. 134B Preparation of
2-[4-(3-Chl oro-4-fl uoro- yl agi no)-pyrrolo[2,1f][ 1

, 2, 4] triazin-5-yl met hey t hy 4 -
§ t_]ééb%yl ester A

nmor phol i ne- 4- car boxyl i C aki

sol ution

of 2- (4- met hyl sul fanyl -pyrrolo[2,1-f][I,2,4]triazin-5-
yl met hoxymet hyl ) - nor phol i ne- 4- car boxyl i ¢ aci d
tert-butyl ester (60 ng, O.3ijeAmol) in CH2CI2 (3 nl)
was cooled to 0 C and treated with a solution of nCPBA
(56 ng, 0.32 mmol) in CHC 2 (2 nL). The reaction was
639,49 )ett Alzolo-3-Bydrornyrpigeridine d -Grbdretic weid et buyl essem(146B):
tenperature. To this solution was added

3-chl oro-4-fluoroanili nﬁoand stirred at room

tenperature for one hour.qThe rgsulting orange
sol ution was dil utedk&ﬁh CIJ? and washed with
saturat ed aqueous Na < en\ga at ed aqueous

NaCl . The organic |ayer was dried 2SC<4), filtered
and concentrated. Preparative reverse-phase HPLC

af forded the desired conpound (30 ng, 41% . HPLC tR
=4.383 mn (YMC S5 ODS 4.6 X4 nm 10- 90% aqueous
met hanol, 4 mn gradient, nonitored at 220 nm. LC M5
(MtH) = 492. A solution of 134B (30 ng, 0.06 nmol) in
CH2A 2 (3 n.) at 0 OC was treated

Compounds 146A and 146B were obtained from Compound 135L by optical
resolution using a normal phase chiral preparative HPLC (Chiralpak AD) using
MeOH-EtOH (50:50) as mobil phase. Compound 146A (first eluent) and Compound
146B (second eluent) were obtained as single enantiomers with >99% ee. The

absolute stereochemistry of Compound 146A (3R, 4R) was determined by a single X-
ray crystallographic analysis.

Preparation of Compound 146C:
o,

N3>CNH'TFA
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with trifluoroacetic acid (0.3 nL) dropw se. The
reaction was stirred for two hours then diluted wth

wekiRSdsiand washed wi th saturated aqueous NaHCPCBUSZh€043169

organi cl ayer was separated, dried (Na SO4), filtered

and concentrated. The cr ude fcig‘rr,gpound was purified by

radi al chromat ography (I mm B 15% MeOH/ CH2Cl 2 to

30% MeOH CH2C 2) to afford Conpound 134 (17 ng, 679%.
HPLC tR =2.83 min (YMC S5 ODS 4.6 x 50 mm 10-90%

aqueo C[% ambldmmif Cofnpound §464li(E76 g, TR6 ninasleth @ CIRLT], (15 mL)
nm . M5 (MtH) = 392. EXAMPLE 135 ) )

a0qlpd ﬁtdl°Q Mag adqegl teiflnerogeaticraciddd @ pHen by seAction pyxivet Whs

SETorL At o iy et ansnog g apomm Stera s s st fpr 3 hrs. The
3@15&& ahd El’gAT\Qeﬁ rSfbid lﬁ}[ﬂepfed@tce% ﬁe&ufe%ﬂ@ﬁ%’ﬁ%ﬁﬁé’ kagll Ne

nmol) in dry CH C nm.) was added
azaoabpgchllyamapera(tai swemumﬁﬂwﬂh ﬁfhlﬁ)lz tofg:Wd Gowgloind B6C as a
%A;stfi on of N (benzyl oxycarbonyl oxy)succi ni m de (5.23
3 Omml) indry CH2A 2 (10 nL). The reaction
m xture was stirred at roomtenperature overnight. The
reaction mxture was diluted with CH2A 2 (50 nL) and
Reeplaedioniof Kotptund 14610: aci d, sat’'d NaHCO3, brine and
dried over anhydrousNa2Sg 4. Concentration under
reduced pressure afforded4.34 g of Conmpound 135A:
(100%9 as an oil. Analytiesl HPLC retention tine =
2.996 mn. (Chronolith Spee colum 4.6 x 50 mm
10- 90% aqueous net hanol ngont ai MkAgA0. 1% TFA over 4
mnutes, 4 nL/mn, nonitori at 254 nm. 1H NMR
(CDbC13): 7.20-7.35 (m 5H), 5.88 (bs, IH, 5.60-5.78
(m IH, 5.18 (s, 2H), 3.99 (t, J = 2.64, 2H), 3.59
(t, J =5.69, 2H), 2.18 (m 3Hyp Conpound 135B 135B

Compound 146D was prepared, as a TFA salt, in a similar manner as

Compound 146C using Compound 146B.

Preparation of Compound 146E:

vl
N3><:/\N HN OMe
=" N
\ N\N/)

146E
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To a solution of Conmpound 135A (1.1 g, 5.0 mml) in
dry CH2C1 2 (10 nL) cool ed at 00C was added a sol ution

wW@20035861m6 CPBA (1.38 g, 6.0 mml) in dry CH2ClIPCT/BS200)/043169

The reaction mxture was stirred at 00C for 15 mn,
then at roomtenperature for 3 hrs. The reaction
m xture was diluted with CH2G (20 nlL) and washed with

t'd | .
R A s T s
MRl OgejepReihg Conipob BB H6OffoGripatine-y1 2abaatic and eirtbutyl

Anal ytical HPLC retention tinme =
LB SPRINPQUAL éﬂé@dﬁa@@olé%ﬁ%hﬁszan@n%ys@ﬁl rHﬁLqm@@%l time = 2.019

e t s 4
Al SR PG ARRL AR BRANE o i AR o BhOHE Ao
éoBmingd® 1 ¢ TF A byer Pmdfutdss 4 nabﬁmn IndfitodinB @t 254 ninhdnd a LC/MS
3.70 (m IH) 3.47 (m IH) 322(bs IH), 3.07-3.20
Mn+23950 (m IH, 1.87 (m IH. Conpounds 135C and
135D: HQ 135C 135DTo a solution of Conpound 135B (233
my, 1.0 mol) in dry DM (2 nm) was added a sol ution

of sodi um azi de (100 1.5 mol) a 2:1 mxture
of acetone-water (2 The ream' Xt ure was
heated at 800C overni The s@lvemt'sSawgy e renoved
under reduced pre§ r a H t\he riesi due was taken into
Et OAc (20 nl), washed with r"N10% Li d and brine
and dried over anhydrous Na 4/)Concentrat| on under
reduced pressure gave an oil. FiMash chr onat ogr aphy

(hexaneet hyl acetate: 8:2 to 7:3) on silica gel

af forded 180ng of Conpound 135C (early eluent, a nmjor
isoner) as an oil and 98 ng #46 Conpound 135D (late
eluent, mnor | isonmer) as an oil. Conpound 135C:
IHNWR (CDO 3): 7.28-7.40 (m 5H), 5.10 (s, 2H), 4.14

(dd, @olmp:ound 146 was prepared from Compound 146E in a similar way as
Compound 135. Compound 146 is a solid, with an analytical HPLC retention time =
1.213 min (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.1% TFA over 4 minutes, 4 mlL/min, monitoring at 254 nm) and a LC/MS
M" + 1 =369". The enantiomeric excess (ee) of Compound 146 is >99% (Chiralpak
AD, 250 x 4.6 mm 10 micron, EtOH-MeOH-Et2NH: 50:50:0.1).

Alternate preparation of Compuond 146

Preparation of Compound 146F:

Cr

146F
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4.03, J2 = 13.44, IH), 4.02 (m IH, 3.50 (m IH),
3.38 (m IH), 3.00 (m IH, 2.88 (m IH), 2.70 and

wQ2ed/0éqastial m IH), 2.00 (m IH), 1.50 (m PE&EH/US2004/043169

10

15

20

25

30

Conpound 135D: 1H NWR (CDC 3): 7.20-7.35 (m 5H), 5
.06 (s, 2H), 4.25 and 4.10 (partial m IH), 3.99 (d, J
= 13.44, IH, 3.50 (m IH, 3.22 (m IH, 2.85 (t, J =

i Sg ( E}b')al sgbﬁft%féo drf‘p 'T;rll}%t?/}i% 3. S@teﬁﬁhydrgg?eﬂdig%ﬂﬁﬂ{ @2‘7 §) in 570

soilyef] \@zrtelo\ﬁ/asac_dﬂpd golid K36Q; (288@®) and the. i tureslay siitedddroom

{ R R D0 i e Thesmots o CabagiRt PP dhand
NEothbned WapacheRt @8 orvgrf a{nﬂyd%ﬁi%@slﬁ S F11§%ﬁ§{ o rgﬁnﬁ{fep N1gso,

to room tenperature,
r gulthe Gilirate xetas ptaced hea MgmmemebmdeRB flagk. e KeROs @2t7ed) was added
O NHC (10 nL x and conbi ned aqueous | ayers
E %1 e%f%ﬂlédméﬁ%w bﬁat@e orgenflg refjux. (bath@empqn@me 110°C).

V‘ﬁ%y%&ﬁ?%;%&va\gé;%elg t AL dalcﬁ&? %l%g gﬂver?%ursdy H nzlgdd%ﬁq:ﬁlgld funnel

c@bienetibrois gatteelyayethsrite s dlove s & wah Bﬂé‘éﬁ@cibsstlmré%m highly
Na2SO4. Concentration under reduced pressure gave

m§COmmeRisl. Unoarcamicsion o4 additien | thy mixtyregas reffaxed for an

S f ermediate in dry CH2C 2
T o 5 T L oA B R 5 s
fwithtwmsj tryneBod2ddied bver Mhydfdud R/IgH(QJ )FllthHSn BhKESHBN WA in
stirred at roomtenperature overgﬂg . Te reaction

miactapEotded 1881008 €8 %iof K ommoand 146¥) aersibd HiNMR 400 MHz,
)3 and dried over anhydrous Na2SO Purification by

f chromat ography (hexane-EtQAc: 9:1 to 8:2) on

Si I | ca gel afforded 170ng of Conpound 135E as a white

sol i d. Analéti cal HPLC retention
Preparation of Compound 146G (racemic):

‘O

146G

To a solution of Compound 146F (178.2 g, 1.15 mol) in 2 L of dry CH,Cl, at
0°C was added solid m-CPBA (386 g, 1.72 mol, 77% max) in small portions. The
reaction mixture was stirred for 1.0 hr at 0°C and then overnight at room temperature.
The precipitate was removed by filtration and the filtration cake was rinsed with
CH,Cl,. The combined filtrate and waéhes were washed with 20% NayS,05; (3 L x 3),
saturated NaHCO; (3 L x 3) and dried over anhydrous Na,SO,. Filtration followed by
concentration in vacuo afforded 170 g of Compound 146G as an oil. This material

was used directly in the next reaction step without further purification.
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time = 2.859 mn. (Chronolith SpeedROD columm 4.6 x 50
mm 10- 90% aqueous net hanol containing 0.1% TFA over 4
worRewaned76 4 ni/ mn, nonitoring at 254 nm and BCT/CSMB4/043169

M+ + 1 = 351 +. 1HNWR (CDO 3): 7.29-7.40 (m 5H),

5, 10 4 32 (bs, IH), 3.90-4.30
Wﬁoné%ﬂ@@é@@mﬂb 80 (Ensl H),H)z. 66 (m
1.90 (m IH, 1.45 (s, 9H), 1.40 (m IH).

Conpound 135F HQ - X HN- ( NH 135F A sol ution of
Compound 135E (170 nmg) in 5 nL $f MeOH contai ning 10

nmg of Pd(OH)2 was stirreq., ydrogen at nosphere
(bal I oon) overnight. The clatal yst was renoved by
filtration and rinsed wn OH. The conbi ned

filtrates were concentrated under reduced pressure to
give 138 ng of Conpound 135F as an oil. Analyti cal

HPLC retention tinme = 1.270 pj (Chronolith SpeedROD
colum 4.6 x 50 nm 10-90% a us met hanol contai ni ng
0.1% TFA over 4 minutes, 4 nL/mn, nonitoring at 220

nm and a LCMS M+ + 1 = 217+. Conpound 135G 135G

Corrpodl?hé rﬂlﬁﬁﬁe\mﬁﬁomp@pad d4|6(ﬂ (40 £OfiGunal), T8HD (68.9, 1.06 mol)

MAECB r(gg 9 &1.0% zmcé)lgl ?@bsraﬁ%qu a yt @gg ﬁégF\)xJLacs: heated at
G ovéﬁ’gﬂmh’%ﬁo O%QJ%Q%%?&%I%%@?‘O TR

Ifmratlcii-hrmlﬂs(adlﬁiﬁlk&)thanﬂ 4Thd ccﬁﬁblﬁéﬂ flﬁubl)es v&:r& Gor(cﬁntrﬁéi) in vacuo
4. 30

Z‘Pﬁ*méﬂg bmé‘?rﬁcai %‘B mlé n]ilgl El)h%d ‘(Viﬂl V@F@r (558 141@) @gd e)gpbcted with

(]ER%%L@@O ilrﬁ_,5}(_|4). The combined extracts were dried over anhydrous Na;SOy.
Filtration followed by concentration in vacuo and purification by flash
chromatography (hexane-EtOAc 7:3 to 6:4) on silica gel afforded Compound 146G in
following fractions: 80.7 g of first fraction (AP: >98%), 22.7 g of second fraction
(AP: 92-95%) and 15.8 g of third fraction (AP: <60%) as an oil. This material was
used directly in next step reaction without further purification. The first and second
fractions were combined and subjected to optical resolution using chiral preparatory
HPLC with following conditions: Chiralpak AD column, eluted with MeOH-EtOH
(1:1). The first eluted peak (Rt = 5.605 min) was collected to give 47.52 g of

- Compound 146H, with >99% ee.

Preparation of Compound 1461 (Chiral):

Ho,,
/"QNH
N

3

1461
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- NH HO ONH 135H Conpound 135H was prepared from

Conmpound 135G in a simlar procedure as Conpound 135F.
wee@bpedical HPLC retention tinme = 1.380 m n. PCT/US2004/043169

(Chronolith SpeedROD colum 4.6 x 50 mm 10-90%

aqueous mnet hanol containing 0. 1% TFA over 4 m nutes,

4 i/ riog sabetien of Corgpeund2HeTh(p. ACasnPolntiol) 354§kmL. of EtOH was
X o | 1 usi '
OB R SR (122 e T R THEETARE oadfd e e wes

ey td fellux BSOS &M the E’eabﬁ@i?gﬁ)gﬂes@ @Rs Mdhitored by TLC. Upon
(Chronolith SpeedROD colum 4.6 X 50 mm 10-90%

&qoléeg o emHemperaguetthé mixigraOwa96oTIEAt Y ind apiaiotgie: a paste.

5 T NGRRAEAR 8 3T BL BB fs0b Y. e
CHebinkl cTedhibfyerd dvere Bribd over hhydo N4 80, Frdti&Piollowed by
CE) 7 a5 (m Ty 71b (t g P 8or2 T h 6.51 (d, 3
ze1Bo 60 of bélyent3inger fediB;ed pressu@. Bfvrddd23—g 0 %hf cRide, Compound
Jagbag ond  Tricsisgionoyitn ghdr o5 gy iy T8 53 it Liporpigd 1461 as 2
Xofd (AP3 999,  THe Iﬁgg&miqﬁi@was bﬁfe‘hﬁ%{eh\fﬁ L&'cuo%mqg@ was added

135 can be prepared as shown bel o Preparat i on
10 Godjhathed etBaciedwith h35d BEOAp ¢2HHm1 354) toapsoyidepaadsitional 4.2 g of

according to ubl.i sh literature procedure: Jacob
SHs %@@ﬁéﬁ?i@-ﬁg)&‘rocycl es, 1994, 39 (1),
163-170. Preparation of Compound 135K: V_ /

Compound 146 was prepared from Compound 1461 following the procedure
used for the preparation of Compound 146E.

15
EXAMPLE 147
(35,4S)-4-amino-1-[[4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yl]methyi]3-piperidin-3-01.
20
3 J @\
HQN“" N HN OMe
=7~ N
\ N\N/)
147
Preparation of Compound 147A:
25
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135KConmpound 135K was prepared according to a
published literature procedure: Jacob Sznuszkovicz et

wW@boos/06arer ocycl es, 1994, 39 (1), 163-170. Pr eper/as1004043169

of Compound 135L: HQ N3 135L Conpound 135L was
prepared from Conpound 135K in a simlar way a s
Conmpound 1C. Anal ytiggl HPLC rete on tinme = 2.323
mn. (Chronolith Spee col um 4 X_ 50 mMmm 10-90%
aqueous net hanol cnptai nigg, 0. I TFA ov@¥e 4 minutes, 4
mL/mn, nonitoring at nry._. NVR (CDC13):4.11
(dd, J | =3.09, J2 =13.2 H, MN3.95 (m IH, 3.50
(m IH, 3.38 (m IH), 2. 90N \h{ﬂll), 2.79 (dd, J I =

9.27, J2 =13.29, IH, 2.45 (m 1H, 2.00 (m IH),

1.55 (m IH, 1.46 (s, 9H). Preparation of Conpound

135M HQ N3 NH 135M To a sol ution of Conpound 135L

(0.6 g, 2.48 nmmol) in dry cH#A cool ed at 00C, was

added trifluoroacetic acid (5 nmL). The reaction

m xture was stirred at 00C for 15 mn, then warned to
hNOompbenhB 7l waepeparedtin i k@eldr Waydis HxampldH590kivg Method One)
and TFA were renpved under reduced pressure and the

reRlpcdg Craporak &30P Serpipyurin-4-ylzarhamic 39id tot-bayh ester.

I | t d oys .

[ay r‘)%yg%ég?g% ura 12 avﬁa[r%%?og% %P%%t%ﬁgoﬁjﬂge%ﬁ .

€& hronedl &R SpeddR (b @Aumnld.6 KL50xmaA) )1 0-90kE a6l Medanol containing
organi c extracts were dried over anhydrous Na2SO4. N
Sl A BYar i inetescd U iy EBOTing BbE>Campasttl GAARMG+ | =
@gsoi . 1HNWVR (CDCl 3 + CD3QD): 3.55

Compound 147 was prepared from Compound 147A in a similar way as
Compound 135. Compound 147 is a solid, with an analytical HPLC retention time =
1.213 min (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.1% TFA over 4 minutes, 4 ml./min, monitoring at 254 nm) and a LC/MS
M" +1=369". The enantiomeric excess (ee) of Compound 147 is >99% (Chiralpak
AD, 250 x 4.6 mm 10 micron, EtOH-MeOH-Et2NH: 50:50:0.1).

EXAMPLE 148

(3R,4R)-4-amino-1-[[4-[(3-methoxy-4-fluorophenyl)amino]pyrrolo[2,1-
f][1,2,4]triazin-5-yl]Jmethyl]piperidin-3-ol
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(m IH, 3.43 (m IH), 3.18 (dd, J | = 3.95, J2 =

12.63, IH, 3.07 (d oft, JI = 12.90, J2 = 4.78, |H),
wWQ2008/066176 | H), 2.63 (dd, J | = 8.28, J2 = 12. 5BCT/UE)004/043169

2.10 (m IH), 1.57 (m IH. Preparation of Conpound

135N /- J N/ NN 135N Conmpound 135N was prepared

|naS|mIar vvayas,@rrpounle( thod Two) in

Exanple 1 starting fro npound and | E of

Exanple 1 . Conpoy 35N\Ls a ¥¢l i " andMhas an

anal ytical HPLC re% entNLon ti >Z; 099 m n.
(Chronolith SpeedROD col um/4~F x N0 nm 10-90%
aqueous net hanol contai ni ng \0-N%FFA over 4 mnutes, 4
m./mn, nonitoring at 254 nm and a LG/ MBM+ + 1 =
417+. To a solution of above prepared Conpound 135N
(0.5 rnnmol) in a mxture of THF (5 nL) and water (0.05
m) weomngad 148 Wik erspepsddsphiGrangoped 146C in a einpias way as

o EapSRTA P SroPEEIES el Hich %o bR L FBAC lon e -

EVEPAial(€Rrdhslan SHESHOD @II8HH W Ex 30 6nth NFD-08%| adu€rié@sethanol
directly purified by flash chronat ograph

¢tz Vb @ T RiMooet 4 g6nBen 45)1L/®mnsmbm¢<sr1@eat 266 ngi)wad a LC/MS

135,
W T g A TR Rl ioBicRic s S d o i oo A48 8 799 (Ghielpak
%[250% , £t 301 thicRom, EtOH—MeOH—EtZNH 50:50:0.1).
yl Tmet hyl T- (3R 4R)-rel - 4- pi peri di nol H2N

EXAMPLE 149

(3S,4S)-4-amino-1-[[4-[(3-methoxy-4-fluorophenyl)amino]pyrrolo[2,1-
f][1,2,4]triazin-5-ylJmethyl]-piperidin-3-ol.

H2N“I' ; ‘ OMe

=" SN

\ N\N)

Compound 149 was prepared from Compound 146D in a similar way as
Compound 135. Compound 149 is a solid, with an analytical HPLC retention time =
1.187 min (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.1% TFA over 4 minutes, 4 mL/min, monitoring at 254 nm) and a LC/MS
M" + 1 = 387". The enantiomeric excess (ee) of Compound 149 is >99% (Chiralpak
AD, 250 x 4.6 mm 10 micron, EtOH-MeOH-Et2NH: 50:50:0.1).

EXAMPLES 150-200

-85 -



HO) .

Exanpl e 1 using Conpound 135H and | E .
W@ 2861066176 Wi t h

1.953 min.

reridi noI

tolo[2,]-

yl T methyl |- (3R 4R) - ( -

phase chiral

NConpound 136 was prepared in a simlar
Conpound 136 is

HPLC retention tiPET/ES2004/043169
(Chronolith SpeedROD colum 4.6 x 50 mm
10- 90% aqueous et hano

m nut éomppunily BFh2096with BPLEGnaie
ﬁ§€fﬁgfﬁ@§i#?oro

an anal yti cal

containin

nma

0. 1% TFA ove

nner

r

EXAVPLE 137 4- Am no-
4-f | uor ophenyl ) am no] pyrrol of 2,
1-f][1,2,4]triazin-5- yl]nmethyl]-(3R 4R)-(+)-rel-3-pi
HQ H2N andEXAMPLE 138
4- Am no-1| -[[ 4- [(3 chl orngc fl uorophenyl ) am no] pyi
f1[1,2,4]triazi n/5- H
FeVeh- 3-Biper i |noI H2Nl i ' N
The racem ¢ Conpound 135 was re usi ng a nor nal
preparative HPLC N ajybak AD) usi ng

hexane-i sopr opyl

nmobi | phase.

138 (Enanti oner

al cohol -

di et hyl am Ne (80:20:0.05) as
Conpound 137 (Eanationmer A) and Conpound
B) were obtai ned as single enantioners

as

¥ werpgimaady BTCD@BWSrom 1461

wth >P9% ee.
N-(3-Cnl oro-4
) am no|| - I§x.pe
1-f]1[1} 2,4]tr
conpound of H

EXAMPLE 159

fl uor ophenyl)-5

i di nyl JRnet hyl ]

azi n-4-am ne To

anple 1 (19 ny,

[[4-[(2,2-dinmeth
Dy r Coinppind Name
a solution of th
0.05 nmol) in

U

| propyl
[M+H]

az (1

HPLC
Ret Time

(min)

L) Wap ed
by 3, 3t 130

gr acl acrdiT

%

cl

SRAR S -HRinBT (4!
[(3-chlorophenyl)
amino]pyrrolo[2,1-
71[1,2,4]triazin-5-
yl}methyl)piperidin-3-ol

IIWO

1.508

151

SO

3-[(5-{[(3R.4R)-4-
amino-3-hydroxy
piperidin-1-

yllmethyl }pyrrolo[2,1-
f1[1,2,4]triazin-4-
yl)amino]benzonitrile

364

1.348

152

SO

(3R, 4R)-4-amino-1-({4-
[(4-fluoro-3-methyl-
phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-yl }-
methyl)piperidin-3-ol

371

1.542

153

JO

(3R, 4R)-4-amino-1-[(4-
{ [3-(difluoromethoxy)-
phenyl]amino }pyrrolo[2
,1-f1[1,2,4]triazin-5-yl)-
methyl]piperidin-3-ol

405

1.610

154

(3R,4R)-4-amino-1-({4-
[(3-ethynylphenyl)-
amino]pyrrolo[2,1-f]-
[1,2,4]-triazin-5-y1}-
methyl)piperidin-3-ol

363

1.730

155

(BR,4R)-4-amino-1-({4-
[(2-chloro-5-methoxy-
phenyl)amino]pyrrolo[2,

1-f1[1,2 4]triazin-5-y1}-

403

1.300
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di met hyl but yr al dehyde (0.008 nL, 0.073 mml) and

sodiumtriacet oxyborohydride (25 ng, 0.12 nol).

worRoos06@7evas stirred at roomtenperature for 3BCTIS2004/043169

The

T_he reaction nm xture was dil uted vvith_ CH2d 2, washed

at' d_NaHCO3 . bri
anhydrjous NaZ2SO . Concentratipn in vacuo foll oped by | HPLC
fl ash jchromatjogr aph CH2dCl 2-Nb 98: 2: .
98: 5: (. 5)"%on s?ligay | gave @ﬂﬂﬂl ARG aw[ﬁﬁhﬁ Ret Time
Anal ytji cal HHLC retention tine = 1.976 mn. (min)
(Chromplith SpeedROD colum 4.6 x 50 nm 10-90%
aqueous net hgnol contai ni ng OldvhylipApe@iditi-341m hut es, #
mL/mn, nonitjoring at 254 nm|and a L MS M+ +| 1 =
445+, |EXAMPLE 140
N—(3 Chloro-4-f|uoropheny|)-5 [[4 (propylan1no -| - pi pe
PN H nat [ | e vl Ao | £1 FaVte B2 Wal
.F U % Jf%ﬁnﬁéﬂngy ,pré 68>1ﬁm%ngﬁnéﬂa- ap 1.620
Conpound 139 froq% [GorhleontmeiXys A sol i d
and hgs an anal ytvca C re@hﬂmﬂbmnndmwﬂﬁkﬂ2389 m n
(Chronolith SpeedROD col um 4{16]M, 58] tramin-364 P06
aqueoys net hgnol contai ni ng Olpddthyliptpe@idsi-34%1m hutes, #
nL/mr, mepitjori ng-al 254 nmy (@1@@R§14'—a9ul¥§ 1'\@4+ 1383 1.540
417+. |[EXAMPLE 141 @ 4-1(3- C Hﬁf 0
r henyl|) ani no]|pyrt;ohef 23N [ | %ﬁ r’i-a met hyl
-4- pi|peridirol Conpound 141 ?2 alsimla
way ag Conpoynd 1 from I E of g% tl”é‘ 111‘ ‘@Un’pou nd 141
is a dolid and had an analvtlmﬂt dag-dritli oh ti e
=1.803 mild8 (|Ch JLE%\L edWBwamnd—lG({%- 50 39 1.820
10- 90% aqueoys [ (3+-130prOpdXgphEdylpver 4
m nutgs, 4 n/nm niQ or| ngaﬁﬁnﬂpﬁraegp,p.ﬂm,a LC/ MBS
Mt H I = 376+ 2,4]triazin-5-yl }methyl-
)-piperidin-3-ol
159 (3RAR)-4-amino-1-[(4- | 407 | 1.110°
<?—>/©\§ = { [3—(triﬂuqromethyl)-
F phenyl]amino }pyrrolo[2
F ,1-A1[1,2,4]triazin-5-y1)-
methyl]piperidin-3-ol
160 (BR4R)-4-amino-1-({4- | 353 1.410
<?_)©\ [(3-methylphenyl)-
amino]pyrrolo[2,1-f][1,
2 4]triazin-5-yl }-
methyl)piperidin-3-ol
161 (BR,4R)-4-amino-1-[(4- | 339 0.580°
L&)/© anilinopyrrolo[2,1-f]-
’ [1,2,4]triazin-5-yl)-
methyl]piperidin-3-ol
162 F (3R 4R)-4-amino-1-({4- | 387 1.283

D\ [(2-fluoro-5-methoxy-

2 o~ phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-yl }-
methyl)piperidin-3-ol

163 F (BRAR)-4-amino-1-({4- | 357 0.820°
©/ [(4-fluorophenyl)-

ik amino]pyrrolo[2,1-A1[1,

2 Altriazin-5-yl}-

-8

7 -




EXAMPLE 142 ra
N-4-14-(3-Chl oro-4-fluoro-phenylam no)-pyrrolo[2,]-f][

wo 205444176 azi n- 5-yl met hyl ] - cycl ohexanol A. PrR@BUSI0000M3169
of
4-Chl gra: pyr o[2 | -f1[1 2 Altriazine-5-carhaldehyde
A sol Ution of HPLC
4-chl gro- 5- mgt hyl -pyryol o[ 2, || f 2, 4].triazing 8 )
g, 10 |m F3i e) |¥ C@L/J s Ec,par ] ‘WP “hé\[[%‘? 2)[1541*'%8 Ret Time
and then NBS|(3.74 g, 21 mol e) fol |l owed by bepzoyl (min)
peroxijde (247 ng, 1 nmmole) were added. The reaftion
m xt urle was pgut into a 100 ocnmtmylwamd@ng dief | uxed
for 3|h. Aftgr cooling to RT,[this was filterefd and
t he sqgl vent rlenoved. The resi|due was suspended|in
CH3OH (100 m|) and solid NaHG q 3 (5 g) was ad:led. The
roanactilan m vtliar A vme ot rrnd har o nArAnial v f Ay
filterledl®nd the gors re aR)- ﬁ@ﬁ?%érﬁﬁe 0i38%uab 1.130°
resusgended ijn DGM op ed, [(Zagplihyia@moat ed| t o
afford the crlude di net hyl acepatrolafid,tifl[hdstlt r ept ed
with CM (20 |m) / H2O (20 M |jridzinFBAlJndetiigl}- After
stirrilng vigagrously for 1.5 h{@}ﬂeﬁdlrﬁgﬂog was
neutrdl 1 o4 W th paqueous sat Ursp gf h‘%ﬁl’ﬂ&-l 3 435 2.100
extradgted w tlh conbi E %1 r?ﬁhgr dried
(Na2s(4) , corcentqz) d ch ra(g d E%K 15 cm
silicd gel cqlum ‘el uted®WithP P% he title
compoynd (1.02 g, 56% as a sorild: H +; HPLLC
Ret Tilpe: 0. 79 nin (Xterra 3 @lﬁkh}élplmd&'w3éél u 2
m n griadi@nt, 5 ni/ CB. R(¥haRptaornefl-({4-| 407 1.260°
[4-(tdrt- Butyl -di\g@; si | any@3extichivyeghehdyy! | - (4-ch
oropyrrol o[ %, 1- 7233 t i [amidb]pyYdIbEEFRNPI A
fgll\lj\;‘l ?gr?Lut | di met hyl si | 0X24]tr1az1n—5 oo I um
bronide 'g;}' ULy and ?(/c y &eﬁ%&p%é?fﬁ%— L Dn A— ~
(4 equi v} adde Ty LRSS BBP%J qu [t iR of 1310
4-chl qr o- pyrrol of [I 2, Af¢rhramopbenylear pal dehyde
(1.05d, 5.8 fmol 6P iT THF ( 15aminolpyrelel2, krlkl. b
sat ur gt ed aqueous sol ution of|2MH4@rint35llrl) wap added
and the aquequs | ayer was ext|nmtiy@gbipsiridin-EtoDAcC] hexane
(1:1) [(50e8rL [x 2)." Br (3RAR)-4-amino-1-({4- | 453 | 1.670°
/©: [(4-bromo-3-chloro-
bk Cl phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-y1}-
methyl)piperidin-3-ol
169 (BR4R)-4-amino-1-({4- | 367 1.200°
o [(3,4-dimethylphenyl)-
amino]pyrrolo[2,1-f][1,
2,4]triazin-5-yl}-
methyl)piperidin-3-ol
170 (BRAR)-4-amino-1-({4- | 387 1.460°
< [(3-chloro-4-methyl-
- Ci phenyl)amino]pyrrolo[2,
1-f1[1,2 4]triazin-5-y1}-
methyl)piperidin-3-ol

-8
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The conbi ned organic extracts were dried over Na2SO4

and concentrated in vacuo. The crude nmaterial was
w@osHe@Eds vi a radi al chromat ography (4 mm si | i ET/g81004/043169

plate, gradient elution with 0 to 15 % Et QAc in DCM

title rnrrpnlmrl' 189 a3l of czs-jsonpr

n-i somer and 415 ng of m xture (toptal HPLC
e ratio of cis : S IS out 1 .

- 396 (NMH)+: HP c‘?éé? %‘?@Qmﬁelo iMTfH] Ret Time
50 mMm S7 columj 2 min gradient, |5 (min)

s-isoner: MS: 39 (I\/H-I—h+ HPLCRe Ti me

2.08 ninifXterra B7{ S-ISHTIBR 2R YN 396 0.900°
gradient, 5 ni/ agih PB-1troxy-

[4-(3-[Chl oro-}4-¢ ?ﬁ?hnpyr}’ﬂ%&ﬁﬁ}lu[ 1
Ti

, 2, 4] triazin-[5-yl]-[4- (H met lo[2 :
1-trinethylsifl anyl - et hoxy) - cy 1h nol A
mxture of - |[4-( azin- -y

t-but vl di nethyl silanyl oxy)-cy h?\t?fy‘l}%‘FPﬁan{lQQ chl of opyrrol
of 211372, 2 4]tr| 5.y ) (IRERMAGminede({Ay| 2583 | 1.040°
nmol e)|, 3-chlloro- r opheny{damethglphsfd)-ng, 2. 13
mmol e)| and NgHCO 3° (536 ng, 6|adfndipakeip[d, CH3EN (10
m.) was heatgd at 70 OC over nmhg4]tTﬁglns ent | was

I\J

renoved and the resi due was SKspGA 1dn-BC pashed

t md—driedover NagSe! enoval h a
sol venv‘}t ??ﬁ'l awed baI ch & 4’{{ _é?%%ly%jl C{“" m :3|SI7| ca 0870
gel pllate, grladi eht~e on wl rpph 6“%3’%’ n MeCH
(2N) i afforded the tutﬂléyra%ﬂﬁ@oluﬂ[jl %4b hy, 579
as a s trz@-Ret }methgh- 2. P9 nin

(Xterr 50 mm S7_col um ieridima3-gt adi ent, | 5

m/ mn). > (3R4R)-4-amino-1-({4- | 383 1.160°

ras- 4- T@%&tﬁﬂkﬁ@m@m&f olo[2, 14

f1[1, 2 > y p xture of

[4-(3-ch|oro-4f|uoro phenylaj%'n ) _l-f][l

, 2, 4] tfri azi n- 2ﬂ¥12[z ‘Bﬁ}
eridin-3-0l\

he

vel o
y-C1—6+4
e 371 1.120°

- )

C ol 1 LA4—(1

S diS LI B | Ry 7

yI 1 - et hafd % Ry-Hagiingils(ifa
(1.03q, 8.87 [@uarademetyl-i n
pressyre flask wassh pberyDamieripigbio[2,The
sol vents werqg renoved and t he1efd 2 1ieriamis 5-yl }-

methyl)piperidin-3-ol

1Sy

176 F (BR,AR)-4-amino-1-{[4- | 439 1.770°
o /©\ P's F o |({3-[(trifluoromethyl)-
’ S” F thio]phenyl } amino)pyrr
olo[2,1-f1[1,2,4]triazin-
5-yllmethyl } piperidin-

3-o0l
177 F |(3R4R)-4-amino-1-({4-| 375 | 1.080°
O: [(3,4-difluorophenyl)-
f?—> F amino]pyrrolo[2,1-f][1,

2 4]triazin-5-yl-methyl)-
piperidin-3-ol

178 F (3R, 4R)-4-amino-1-[(4- 425 1.230%
E { [4-fluoro-3-(trifluoro-
b = methyl)phenyl]amino }p

F yrrolo[2,1-f][1,2,4]-tria-
zin-5-yl)methyl]piperi-

-89 -




di ssolved in CH3OH (10m ) and solid Na2CO3 (2.0 g) was

added. After stirring vigorously for

worwsnesmdeed and the residue was partitioned bRCTHES2004/043169

DCM (200 m) and H20 (50n1)
ed —drie . 82804

1 h,

t he sol vent

The organi c phase was

—sa8pala and the solvent \was
removed. Purif chromat ography (2 nm| HPLC
silica I ient elutigon wt to 4| % .
in I\/leCHg( ; fforded th O?P?‘f“glg?fﬁﬁou dwﬁb Ret Time
ng, 63PY as a sol idi Ms: 375 [MrH) +; HPLC Ret | Ti me: (min)
1.49 mn (Xtefrag 3.0 x 50 nmIS7 colum, 2 mn
gradient, 5 nL/mn). EXAMPLE [H#433-0l
cis-4-[4-(3-Chl oro-4-fluoro-phenyl am no)-pyrrolo[ 2,1 -1
1[1,2,4]triazjn-5-ylmethyl]- cycl ohexanol Sim | arly,
the tifle corrpound was prepar d from
CI'S~ “ar L l. 1 ul IICL II 01 I
cycl oh xy3- (h- <y:h| 't ol ogk F‘RH[WQOATQ% fzitho5. y 1.480°
1)- ne hanol: 37 l@» HPLE4rksprin-$rfluono-56 i n
(Xterrfa 3.0 x| 50 - ol urm{phenyiiamigelagirelo{2,| 5
m./ mn). EXAMPLE 144 1-f1[1,2,4]triazin-5-y1}-
4- [ 4- (3- Chl or p- 4-f | uor o- pheny|nastiymipaidin-8Lal[ 2
éo}‘JuE ilbﬁ,lgiptr azi n- 2yt hyllsg aRehoRG¥8nNong- £ 387 1.430°
cw[4-(?ert-butylﬂi)®iylswau[l(§ hlc%ﬁimeh ]1-(4-ch
| oropyfrolo[ R,I-fJ[I,2,4]tri pl : (53
ng, 0.4 mno|e), 4- rrethylrro} 25 ny,
Q. 21 le ) | TPAP (5 ngy 0 1|msH) 1A
mol ecul ad8%i elves ( ) in WKB4WQJHMd(éﬂ- N2 3ds | 1.240°
stirred at RT. Af I h, t hi|§(Gwasorbid-methgtt and t he
sol vent renovied. dial Fchr onphegiyaghnolpdioiost,| i ca gel
plate,| gradient elution with @ A@ 5% }MeOH (2
N) in DCM)_fordedthetltIﬁlem 1__%1‘ \4_70/()
aS a J[0TT . ||1-: oy 1 )
(Xterrla ég% x| 50 S7) col urm ?ﬂjﬁ g %(? 5lJJ7I5 0.880
m./ mn). RN E Openy
anuno]pyrrolo[2 1-A111,
F 2 4ltriazin-5-yl}-
methyl)-piperidin-3-ol
183 Br (BR,AR)-4-amino-1-({4- 431 1.520°
@ [(4-bromo-3-methyl-

% phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-y1 }-
methyl)piperidin-3-ol

184 (BRAR)-4-amino-1-({4- | 419 1.260°

(1’/©\ [(3-bromophenyl)amino

’ Br Ipyrrolo[2,1-f1[1,2,4]-
triazin-5-yl }methyl)-
piperidin-3-ol

185 F (B3RA4R)-4-amino-1-({4- | 391 1.060*

j@\ [(5-chloro-2-fluoro-

% Cl phenyl)amino]pyrrolo[2,
1-A1[1,2,4]triazin-5-y1}-
methyl)piperidin-3-ol

-90 -




EXAMPLE 145
4- A no- | - [ 4- (3-chl or o- 4-f [ uor o- phenyl am no) - pyri d o[ 2
WQ Reosppd17@, 4] tri azi n-5- yl net hyl ] - cycl ohexanol FOT/aS2004/043169

~sol ution of
A [/I (3 chl ot Ad.flunro pth%Jnamnn) p\J/rrnI_n[’)1|f][
2, 4)ltriazif-5-yl net hyl ] - 4- rydroxy cycl ohexanone (2@ HPLC
, 0.|06pmolle) in d 'I\/EO—| L adde .
ggmderedE§A rDI) ecul a ysi eves 9 3“ m%eq) NEYORE | Ret Time
(48 ng, 0.06 mmole), and Na _BHs (4 rTg, 0. 06 le); (min)
the reactionistirred upnder niltrogen for 12 hr.| The
reactijonl8 xtlur Fyaafi | t er ed(GRUR)B4-hbNaOHI(40] utddson | 1.200°
was added. Af|ter t he | pi2xlwdre-saasfldblout ed with
DCM (90 L) gnd Fh vgLar l)pﬁ Bﬁgﬁ’@éﬁc phase
was drli ed (Ng2SO4) and fLhE scglsf& 4@81 d The
mat erijlal was {purified ahd separ teparative
HPLC tlo afforld the title conr?, ) and
the cils iso 0 I d_\NE:
390 ( NwH} &% EﬁPLc Ret FTi me: 2.61@41&% TERRA4| 6 3¢550] 1.120°
mm S5 |col umm,| 3 i nﬁadi ent ,|[(3,5rdiflopropheiie cj s
i sonmer|: MS: 390 ( HPLC |&atnopyreslof2, ILACL, M n
(XTERFA 4.6 ¥ 50: | une 4%rigkin-vHpdi ent , | 4
n1;/r"< m‘Hrj : EXANE tE 146 . Lmethyl)-plpemd1n—3 ol L
s K et ll [l cUlll Ll I Z a
R ingfflm IS yl ] et ﬁ)d 6‘1%{{4&’13’_ 385071 1.200
Pr eparfati on qf C% A46A gn %%“O)Pheny
(3R, 4R) - 4- Azi|do- 3- hydr oXy- pi F@HD&}HW?IOE%}%XW ic acif
tert-Hutyl edter (146A): Ha |N.34itriazggR-yD)-
methyl]piperidin-3-ol
189 (3R, 4R)-4-amino-1-({4- 367 1.870°
[(3-ethylphenyl)amino]
pyrrolo[2,1-f][1,2,4]tria-
zin-5-yl }methyl)piperi-
CH, din-3-ol
190 F (3R, AR)-4-amino-1-({4- | 373 0.876
/@i [(4-fluoro-3-hydroxy-

f?'> OH phenyl)amino]pyrrolof2,
1-f1[1,2,4]triazin-5-yl }-
methyl)piperidin-3-ol

191 /©\ (3R, AR)-4-amino-1-({4- 355 0.915
[(3-hydroxyphenyl)-

% OH  |amino]pyrrolo[2,1-fI[1,
2,4]triazin-5-yl }methyl
)piperidin-3-ol

192 OH  |3R,4R)-4-amino-1-({4- | 385 0.850
/©i [(4-hydroxy-3-methoxy-

i o~ phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-yl}-
methyl)piperidin-3-ol

193 Cl (3R,4R)-4-amino-1-({4- 387 1.717
[(3-chloro-5-methyl-
phenyl)amino]pyrrolo[2,

2 1#1[1,2,4]triazin-5-y1}-
methyl)piperidin-3-o0l

-9] -




(3S, 4S) - 4- Azi do- 3- hydr oxy- pi peri di ne-1-carboxylic acid
tert-butyl ester (146B): ' - 146B Conpounds 146A and
wad@BoeEre obt ai ned from Conpound 135L by opt i Bel/US2004/043169

resol ution using a normal phase chiral preparative
LD Chi ay: AD) _using MeOHLEt OH (50 50) as _nobijl

dl uent) and Conpoupd 146B| HPLC
uent) were obtained as, singl nanti p )
j}cl)xee. The abdol ute stler Gﬂ%‘ﬁ'l“gtlﬁ?n%f ﬂﬁ{%ﬂn jRet Time

146A (BR, 4R)| was determ ned [by a single Xray (min)
all oaraphi c_anal vsis. Prleparati on of Conppund

| 146C
146A (1. 76 g,

, NNHHF TFA146C | BR, 4R 5 9lautihen -@h- Comgggund 1.346
7. 26I) in qry-rladtedPmbdexyl) | cool ed

at 004, was added f | uor oadgtd, The

reactijon m xtjurec s S Lr ed g‘:‘ ? %ﬁ]{;%or]ﬁ)_?l | then

war med to roomt;Lh‘perathe ar :% I l’ztgbazflb BInfrs. The
EAwere renmpved

times mwith cHd di ve) Confsminudintd6tamaisor TFA sal t
Preparfati on o 46D |py3ilb[2, 1 RHTRAGdED

Conpound 1460 was prepared, dgind-JHmeddl [pipdR
simlar manner as Conpound 14§ 348i N9 npound| 146B.

—semenlx and 7 IPIRSidiasd-9ly ek sur o
and the |18§iC.o_ILge wa opi|GR4R)-évapeedt dd- FevidPal | 0.870

j8)

Preparati gy of COMP@EMU I40E 5k 43 4 amino-1-({4- | 447 1.709

[(3-bromo-5-methoxy-
phenyl)amino]pyrrolof2,
2 o~ |1A[1,2,4]triazin-5-y1}-

methyl)piperidin-3-ol

197 /@\ F e (3R, 4R)-4-amino-1-[(4~ 423 1.200°
)< {[3-(trifluoromethoxy)-
O 'F  |phenyl]amino}pyrrolo[2
,1-fl[1,2,4]triazin-5-yl)-
methyl Jpiperidin-3-ol

198 N (B3R, 4R)-4-amino-1-{[4- | 396 0.840°
- O: > |(1,3-benzothiazol-6-yl-

f?” S amino)pyrrolo[2,1-f][1,
2 4]triazin-5-ylJmethyl

}piperidin-3-ol

199 N {3-[(5-{[(BR.4R)-4- 378 0.790%
o Il |amino-3-hydroxypiperi-

din-1-ylJmethyl} pyrro-
lo[2,1-£][1,2,4]triazin-4-
yl)amino]phenyl }aceto-
nitrile

200 (BR,4R)-4-amino-1-[(4- 406 0.910°
% {[3-(1,3-oxazol-5-yl)-

’ ~ N |phenyl]amino}pyrrolo[2
o 1-f1[1,2,4]triazin-5-yl)-

methyl Jpiperidin-3-o0l

*2 min gradient time for HPLC. ®2 min gradient time for HPLC (Phenom-prime S5
C18 4.6 x 30 mm column.
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10

15

20

25

~ N3 N N 146EConpound 146E was prepared in a simlar
way as Exanple 105 (using Method One) repl acing

w@eowsoedide 146C for riperidin-4-yl-carbam c aci BICT/US2004/043169

tert-butyl ester. Conpound 146E is a solid and has an
anal ytical HPLC retention tine = 2.019 mn.
(Chronol ith SpeedROD coE¥¥MPLE 20150 nm 10- 90%

TR P (P T b el ine B e dlp Tt B idin 5

395+ H2N |- ' | 146% Rfipekf@n vRs] prepared from
Conpound 146E in a simlar way as Conpound 135.

Compound 146 is a solid, with an anal ytical HPLC
retention tinme = 1.213 nin (Chronol  th SpeedROD col um
4.6 x 50 mm 10-90%H&gueous met haf contai ni ng 0. 1%
TFA over 4 mnutes, 4 mn, ﬁD' ng-at 254 nm
and a LC/ M5 M+ + HN=<369N: The nantloﬁhrlc excess
(ee) of Conmpound 146 1~s—>99 alpak AD, 250 x 4.6
nm 10 m cron, Et OH MeOH Et QNH 5 50:0.1). Alternate
preparati on of Conpuond 146 aﬁératlon of Conpound
146F: 146FTo a sol ution of

1-nethyl -1, 2, 3, 6-tet xahydroriperidine HO salt (227 g)

TN s W R R e

mn. The mi xture was extracted with toluene (500 niL x
3) and conbi ned extracts were dried over anhydrous
MySO4. Filtration to renove C%L(i

O

N

3

201A

Anhydrous DMSO (0.28 mL, 3.79 mmol) was added to a stirred solution of
oxalyl chloride (0.172 mL, 1.96 mmol) in 6 mL of dry CH,Cl, at -78°C under argon.
After 10 min, a solution of Compound 135L (396 mg, 1.63 mmol) in 4.5 mL of dry
CH:Cl, was added dropwise, and the reaction mixture was stirred at -78°C for 30 min.
Triethylamine (1.38 mL, 10.0 mmol) was added and the reaction mixture was allowed
to warm to room temperature. 2.0 mL of pH 7.0 buffer solution was added and the
mixture was extracted with CH,Cl, (x3). The combined organic layers were washed
with brine and dried over anhydrous Na,SO4. Concentration in vacuo afforded crude
201A as an oil which was used immediately in the next reaction step. "H-NMR (400
MHz, CDCl): 4.30 (d, J = 17.84, 1H), 4.05 (m, 1H), 3.90-4.00 (m 1H), 3.45 (m, 1H),
2.85 (m, 1H), 2.33 (m, 1H), 1.86 (m, 1H), 1.47 (s, 9H).

201B. Preparation of (f)-tert-butyl 4-azido-3-hydroxypiperidine-1-carboxylate
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and the filtrate was placed in a 3-L three-necked RB
flask. K2CO3 (22.7 g) was added to the filtrate and

WO b@snssrar e was heated to gentl e refl ux (bat hPCT/US2004/043169

tenperature 1100C). Ethyl chloroformate (318 nL) was
added slowy over 2.5 hrs via an additional funnel
(the reaction is extrenely exofher so sl ow addition
with magnetic stirringOks omrended) . Upon
conpl etion of addition, i xt%Ure was refl uxed for
an additional 2.0 hrs led to room tenperature.
The reaction m xture s washed wth water, brine and
dri ed over anhydrous MgSO4. Filtration and
concentration in vacuo afforded 188.6 g (72% of
Conmpound 146F as an oil. 1Hgy¥R (400 MHz, CDO 3):
Preparati on of Conpound 146G (racemc): 146G To a

sol uti on of Conpound 146F (178.2 g, 1.15 nol) in 2 L

of dr 2 at - 00C wa ded sol i

1. 72§ oison REPPRERafiA Fepa o rintey G o) cooted
Mgkt W R Aasd EIS'efeEﬁ'ﬂef(Pb MR THF, 808 RE @98 nihSH The mixture
overni ght at room tenperature. The precipitate was

wasrtiresd] 41y 7890 for 20Ien SardratedNFClt(Rahlpwac adkdedwad the reaction
rinsed with CH C 2. The conbined filtrate and was
EFBrO R AW {0 W2 BB N Spiempgrafurg. e naixtule deg éﬂuted with

W Etgﬂﬁl RV

rtr act1 ié)gtﬁdt o I‘ﬁ y@:( Z nrglgen I%ltﬁﬁ%% glf v a%g%§g'fe fe vad
doideyviet biiepraLdrikd b4eGrhgdidos NIa&SOJm:sncrmtremrajn WaBO followed
used directly in the next reaction_step w

ijl?%?éﬁ“‘b‘aﬁqogliae%if {hsraner skt L ben 4 1C®8ﬁ1rﬁﬁf{ﬁ &41%# Compound

4610 4. ARSRIR P it el SIPRUTETOR (A 0379 35 .
AHY6 400(n), 1H), £BO@NO1HY, 606 (v, ) Hyd73véine 1 HY, 11546 (5L yHYas

heated at 700C overni ght. Upon cooling to room
tenperature, the solid was renoved by filtration and

301 ep :ﬁ%{aﬂaﬁbf‘@i}% amdo'ﬂ)?pe?%{ﬁ’é ngd filtrates were

COI’]CGI’]

HO,

201C

Compound 201B (44 mg, 0.18 mmol) was treated with a mixture of CH,Cl,
and TFA (1:1, 2 mL) for 30 min. The volatiles were removed under reduced pressure
and the residue was azeotropically evaporated with heptane-CH,Cl, three times to
give a TFA salt of Compound 201C, which was used immediately in the next reaction

without step further purification.

Preparation of 201D:
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to small volune (ca. 80 nL), then diluted with water
(500 nmL) and extracted with EtQAc (500 nL x 4). The

wa@ eovbioedds extracts were dried over anhydrous Ne@B0E2004/043169

Filtration foll owed by concentration in vacuo and
purification by flash chromat ography (hexane-EtQAc 7:3
to 6:4) on silica gel afforded Conpound 146G in
following fractions: 80.7 g of first. fraction (AP:
>98% , 22.7 g of sggond fraction ( 92-95% and 15.8
g of third fraction \AP: |. _This

materi al was us dj t epCreactl on

wi t hout further Puri
fracti ons were conbi ned an
resol ution using chiral pr Ni\ gy HPLC with

follow ng conditions: Chiralpa D columm, eluted wth
MeOHEtOH (1:1). The first eluted peak (Rt = 5. 605

mn) was collected to give 47.52 g of Conpound 146H,

wi th >99% ee. Preparation 05 ﬁ%o npound 1461 (Chiral):

HO, ' NH 1461To a sol ution ? npound 146H (36.42 g,

0.17 nol) in 480 nL of EtOH was added a sol ution of

KOH (112 g, 1.7 nol, 85% in 240 nL of water. The

m xt uFempaunds B wasprepdredins 4 enlidofran Klompared 20kC in a similar

t S. o TLC. .Upon c
P RL SAeBhB I 40E, R, RES B uPlGaobuieERpe Slotr] fhin

v@mmohm SPeeaROTPAE XS0 12, 0.0 Aqueess Aatdab] avd 4 ﬁﬁnutes
mxture was extracted with Et OAc (500 i x 3).
eontpinmad. be Jd. ¢ mbpén, snopitoring pi 220 mn)earndeerih@/Mf‘ohfé = 395.
Na2SO4. Filtration foll owed by renoval of sol vent
under reduced pressure afforded 23 g (77% of crude
Co npo@Bﬁlp@)élﬁi‘-Z@ﬁwﬁs Separeld frohd Cokny ?éﬁrﬁlrﬂ()\ﬂ)t i a%hﬁﬂ"ir \QV%? Qs
n.) gave 18.53 npound 1461 as a solid (A
93919?&)011%&461& h@;d arp arq!wtntalvﬁELG mmetmrr timed 1 1r69\Iamu @Chromolith

B35 28 P R P S B .1

TFA 4 ml/min, monitoring at 220 nm) and a LC/MS M" = 369.

JécNed to optical

EXAMPLE 202A AND 202B
(3S8,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4 Jtriazin-5-
yl}methyl)piperidin-3-ol
(Enantiomer A, chiral)

5
~
H2N—<\:>N HN o)
=" N
N\ N\N/)

202A

and
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crude Conpound 1461 (AP: <85% . Conpound 146 was
prepared from Conpound 1461 foll ow ng the procedure
wais@d/obare t he preparation of Conpound 146E. EXBVPLR004/743169
(3S,4S)-4-am no-1|-[[4-[(3-met hoxyphenyl ) am no] pyrrol of
2, | 1%%1 | . 2,4]triazin-5- yl]methyl]3-piperidin-3-ol. N
463 Dk | G s AR pyirelo 21 1 b phiiazia.5-
\ Compound 147A was pr e Siqm4 ar way as
Exanpl e 105 (using N@E@g&@gﬁelﬁ%@ﬁ;{% ng Conpound 130D
for piperidin-4-yl-carBasmtionae B] chiedl} - butyl ester.
Conpound 147A is a solid and had an anal ytical HPLC
retention time = ? mn. (Chronolith SpeedROD col um

4.6 x 50 mm 10-90% aqueous met han contai ning 0.1%
TFA over 4 mnutes, HOrnL/mn, no ring at 254 nm

and a LC/MS M+ + 1 = . Corrplﬁ g/vvas prepar ed
from Conmpound 147AN"n{ a \ | ar [way as Conpound 135.
Conpound 147 is a solidy” wit mnal ytical HPLC
retention tinme = 1.213 nin oppl i th SpeedROD col um

5 4.6 x 50 mm 10-90% aqueous et Nanol containing 0.1%
TFA over 4 minutes, 4 nL/mn, nonitoring at 254 nm
and a LCMS M+ + 1 = 369+. The enanti onmeric excess
(ee) of Conpound 147 is >99%4ghiral pak AD, 250 x 4.6
nm 10 micron, EtOH MeOH Et 2NH: 50: 50: 0.1). EXAMPLE 148
(3R 4R) - 4-am no-1-[[4-[ (3- et hoxy-4-fl uorophenyl)am no

Ipyrr 80%%11}15 H)ZA (15 mg) and compound 202B (15 mg) were obtained by
10  optical resolution of Compound 201 (30 mg) using the following method: Chiralpak
AD chiral preparatory column eluted with hexane-isopropyl alcohol-diethylamine
(50:50:0.1) using gradient of 6.0 ml/min flow rate and detected at 220 nm. The first
eluted peak corresponds to Compound 202A (retention time = 4.337 min) with ee% =
98%; the second eluted peak corresponds to Compound 202B (retention time = 6.050
15  min) with ee% = 98%.

EXAMPLE 203
(35,4R)-4-amino-1-({4-[(3-methylphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yl}methyl)piperidin-3-ol
20 (chiral)

H,N

S
-On
=" N
N N\N/)

203
25  Preparation of Compound 203A and 203B (Chiral):
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1 ,2,4]triazin-5-yl]methyl]piperidin-3-ol Conpound 148
was prepared from Conpound 146C in a simlar way as

w@osoerids 135. Conpound 148 is a solid, w th anCT/US2004/043169

anal ytical HPLC retention time = 1.187 mn (Chronolith
SpeedROD colum 4.6 x 50 nm 10-90% aqueous net hanol
containing 0.1% TFA over 4 mnutes, 4 nL/mn,
nonitoring at 254 nm and a LGMs M+t + 1 = 387+. The
enanti oneric excess ( of Caoppound 148 is

>99% (Chiral pak AD, 2 4 “10~ni cron,

Et OH MeOH Et 2NH:  50: 50 O 1) . EXAMPLE 149

(3S, 4S) - 4- am no-

1-[[4-[(3- et hoxy-4-fl uorophenyl)am no] pyrrol o 2, 1-
f1[1,2,4]triazin-5-yl]nmethyl]-piperidin-3-ol. H2NIi/
Conpound 149 was prepared fpgga Conpound 146D in a
simlar way as Conpound 135. Compound 149 is a solid,
with an analytical HPLC retention time = 1.187 mn
(Chronolith SpeedROD col um 4d6 x 50 mm 10-90%
aqueous net hanol contai ni ng B919% TFA over 4 ninutes, 4
nm./mn, nmonitoring at 254 nm and a LOMS M+ + 1 =
387+. The enantioneric excess (ee) of Conpound 149 is
>99% (Chiral pak AD, 250 x 4.6 10 m cron,

Et OH MeOH Et 2NH:  50: 5610, N S 150- 200Conpounds
150- 200 (with HPLC note ((b))|were simlarly prepared
from 1461 as Conpound . , - HN/ J Hf HPLC Ex. R

Compound Name [ MtH] Ret Tinme (mn)

203B

To a solution of Compound 146G (100 g, 0.585 mol) in 2 L of chloroform
cooled at -60°C was added, dropwise via an additional funnel, 196.5 mL of 48% HBr
while the internal temperature was kept below -60°C. Upon completion of addition,
the reaction mixture was stirred for another 1.0 hr at -60°C. The reaction mixture was
warmed to room temperature and washed with water (1 L x 2), brine (1 L) and dried
over anhydrous MgSO4. Filtration followed by concentration in vacuo afforded 134.2
g (91%) of crude compound (racemic mixture of 203A and 203B) as an oil. 'H-NMR
(400 MHz, CDCls): 4.25 (m, 1H), 4.15 (q, J = 7.10, 2H), 4.00 (m, 1H), 3.90 (bs, 1H),
3.75 (m, 1H), 2.85-3.15 (m, 2H), 2.32 (m, 1H), 2.00 (m, 1H), 1.28 (t, J = 7.10, 3H).

Compounds 203A and 203B were obtained frorﬁ optical resolution of the
above racemic mixture by a normal phase chiral preparative HPLC (Chirlapak AD)
using CH3CN as a mobil phase. 54.77 g of Compound 203B (first eluent, Rt = 5.861
min) and 53.71 g of Compound 203A (second eluent, Rt = 8.719 min) were obtained

as single enantiomers with >99% ee. The absolute stereochemistry of Compound
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150 (327?,427?)-4-ami no-1-({4- 373 1.508
[ (3-chl orophenyl) am no] pyrrolo[2, 1-
WO bjos/o@14d t ri azi n-5- yl } et hyl) pi peri di n- 3- ol PABLS2004/043169
3-[(5-{[ (3R, 4R)-4- 364 1.348 am no- 3- hydroxy
eridin-1- yl]methyl }pyrrolof2, 1-
2?5 B GRAY Maaz;?sngm:d bas th@]abmghmrwqr}’%alIEEmPhlc analysis of

#, A# mno-|-({4- 371 1.542
F%)&iﬂop%%?g?:% net hyl phenyl ) ani no] pyrrol of 2,
l-/]1[1,2,4]triazin-5-yl}- methyl)piperidin-3-ol 153
(3i?,4/?)-4-amno-1-[(4- 405 1.610
Piepatatiioh lofi Competinb203C (@nealy] ]| am no } pyrrol o[ 2
A-11[1,2,4]triazin-5-yl)- methyl]piperidin-3-ol 154
5 (3/?,4/?)-4-amno-1-({4- 363 1.730 [(3-ethynyl phenyl) -

am no] pyrrolo[2, 1-f\- 0
TBSO\O\I/LQ/\
Br™
203C
10 To a solution of Compound 203A (53.7 g, 0.213 mol) in 250 mL of DMF, was

added imidazole (21.8 g, 0.32 mol), followed by t-butyldimethylsilyl chloride (38.5 g,
0.258 mol) at 0°C. The reaction mixture was stirred at ambient temperature
overnight. Ether (1 L) was added to the reaction mixture, followed by water (1 L) at
0°C. The organic layer was separated. The aqueous layer was extracted with ether (1
15 L x 2) and combined organic layers were washed with 10% LiCl (750 mL x 3), dried
over anhydrous MgSO,. Filtration followed by concentration in vacuo afforded crude

Compound 203C as an oil, which was used immediately without further purification.

Preparation of Compound 203D (Chiral):

20
TBSO /O' /(lJJ\O A
Br
203D
25 Compound 203D was prepared from Compound 203B in a similar way as

Compound 203C.
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[1,2,4] -triazin-5-yl}- nmethyl)piperidin-3-ol 155
(3/?,4/?)-4-am no-1-({4- 403 1.300

\V¢@@5mhhmro 5- met hoxyphenyl ) am no] pyrrol o[ 2, PCT/US2004/043169

I1[1,2,4]triazin-5-yl}-HPLC Ex. R Conpound Nane [ MH

Ret Ti.rre mn) meth peridin-3-ol 156

Pmpar,amwp Gomppwasl 23/3(13} &Ihlxmﬁ; 1. 620

[ (4-chl oro- 3~nmet hoxyphenyl) ami no] pyrrol o[ 2,
l-/[[I,2,4]triazin-5-yl}- methyl)piperidin-3-ol 157
(327, 4i ?)-4-am no-1-({4- 383 1.540 [(3-ethoxyphenyl)-

ami no]-pyrrolo[2, |-f¥ssdd, /a.%n 5-yl}-
nmet hyl ) pi peridi n-3-ol 1587(3i am no- I-({4 397
1.820 [(3-i sopropoxypheﬁmm no] pyrrolo[2, 1-b [1,
2,4]triazin-5-yl}methyl-® -piperidin-3-ol

203E

To a solution of Compound 203C (0.213 mol) in 300 mL of DMSO was added
NaNj (15.3 g, 0.234 mol) and the mixture was heated at 85°C for 12 hrs. Additional
NaNj (15.0 g, 0.230 mol) was added and the reaction mixture was heated overnight.
Upon cooling to room temperature, ice water was added to the reaction mixture and
extracted with ether (1 L x 3). The combined organic layers were washed once with
brine (1 L) and dried over anhydrous MgSO;. Filtration followed by concentration in
vacuo afforded 69.5 g of crude Compound 203E as an oil, which was used

immediately without further purification.

Preparation of Compound 203F (Chiral):

203F

Compound 203F was prepared from Compound 203D in a similar way as

Compound 203E.
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159 (3/7?,4i?)-4-amno~l-[(4- 407 1.110
{[3-(trifluoronethyl)- phenyl]am no }pyrrolo[2

WQ Reos5jopd17@, 4] tri azi n-5-yl)- nethyl] pi peri di n- 3PCT/USBD4/043169

(3#,4/?)-4-am no-1-({4- 353 1.410 [(3-nethyl phenyl) -
am noprrroI o[ 2, 1-bé1 2,4]triazin-5-yl}-
Rispaialipipheemapynd 209G (@irgl}/ 2, 4/ ) - 4- ami no-1-[ (4- 339
0.580" anilinopyrrolo[2, 1-f\- [I|,2,4]triazin-5-yl)-
met hyl ] pi peridin-3-ol 162 (3 ,4R)-4-am no-I|-({4- 387
1.283 [(2-fluoro-5-nethoxypheryl) am no] pyrrol of 2,

{

[-/]1[1,2,4]triazin-5~yHdg | L pi peridin-3-ol 163
(3i?,4i7?)-4-am no- 1-({&:@0. 20a [ (4-fluorophenyl) -
am no] pyrrolo[2, 1-f\ [Nk™2/4]triazin-5-yl}-HPLC Ex. R
Conmpound Name [ MtH] Ret Tine

203G

The mixture of Compound 203E (0.213 mol) prepared above and TBAFxH,0
(67 g, 0.255 mol) in 200 mL of THF was stirred at room temperature for 3.0 hrs.
Ether (1L) was added and the mixture was washed with water (1L). The aqueous
phase was extracted with ether (1L x 2). The combined organic layers were washed
once with water (1L) and dried over anhydrous MgSQ,. Concentration in vacuo
followed by flash chromatography (CH,Cl,-EtOAc: 4:1) on silica gel afforded 29.8 g
of Compound 203G as an oil. Second flash chromatography (hexane-EtOAc: 6.5:3.5)
on silica gel gave 20 g (44%) of Compound 203G as an oil. '"H-NMR (400 MHz,
CDCly): 4.15 (q, = 7.10, 2H), 3.86 (bs, 1H), 3.70 (bs, 1H), 3.65 (m, 1H), 3.47 (dd,J
=3.20,J =13.62, 1H), 3.35 (m, 1H), 2.02 (m, 1H), 1.79 (bs, 1H), 1.28 (t,J =7.10,
3H).

Preparation of Compound 203H (Chiral):

203H

Compound 203H was prepared from Compound 203F in a similar way as

Compound 203G.

Preparation of Compound 2031 (Chiral):
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(mn) nethyl)piperidin-3-ol 164
(3i?,4i?)-4-amno-1-{[4- 389 1.130a (2-naphthyl am no) -

w@oosobafe, | -/1[1,2,4] - txiazin-5-yl]methyl}- PCT/US2004/043169

10 ¢

15

20

25

pi peridin-3-ol 165 (3i?,4i?)-4-amno-|-({4- 435 2.100
[ (5-brono-2-fluorophenyl) am no] pyrrol of 2,
[-/7][1,2,4]triazin-5-yl}- nmethyl)piperidin-3-ol 166
(3i?,4i?)-4-am no-1-({4- 487 260a

[ (3, 4-di chl orophenyl)- am nofpyMtol o[ 2, 1-f\ [1,
2,4]triazin-5-yl}- nethyl)pikei Jdin-3-0l 167
(3/?,4i?)-4-am no-1I| - ({4- 9 1.310a [(4-bronophenyl) -
am no] pyrrolo[2, 1-f\ [1, 2,4]triazin-5-yl}-

nmet hyl ) pi peridin-3-ol 168 (3/7?,4i7?)-4-am no-|-({4- 453
1. 670a [ (4-brono-3-chl or opheyy})

Compound 2031 was prepared from Compound 203G in a similar way as
Compound 146I. Compound 2031 is a solid with = 99ee%. 'H-NMR (400 MHz,
CDCl): 3.80 (m, 1H), 3.44 (m, 1H), 3.04 (m, 2H), 2.72 (m, 1H), 2.69 (m, 1H), 1.90
(m, 1H), 1.75 (m, 1H).

Preparation of Compound 203]J (Chiral):

203)

Compound 203]J was prepared from Compound 203H in a similar way as

Compound 1461. Compound 203] is a solid with > 99ee%.

Compound 203 was prepared from Compound 1B, mera-methylaniline and
Compound 2031 in a similar way as Compound 146. It had an analytical HPLC
retention time = 1.278 min. (Chromolith SpeedROD 4.6 x 50 mm column, 10-90%
aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220

nm) and a LC/MS M*+1 = 353.

EXAMPLES 204-211
Compounds 204-211 (with HPLC note (b)) were similarly prepared from
Compound 1B, the corresponding anilines and Compound 2031, as used for

Compound 146.
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am no] pyrrolo[2, |-/|[],2,4]triazin-5-yl}-

nmet hyl ) pi peridin-3-ol 169 (3i7?,4i?)-4-amno-1-({4- 367
wa2®80661f€ 3, 4- di met hyl phenyl ) - am no] pyr r ol o[ 2PCT/U2004/043169

[1, 2,4]triazin~5-yl}- nethyl)piperidin-3-o0l 170

(3i7?,4i?)-4-am no-| -({4ﬁ 387 1.460a

[ (3-chl or o- 4- net hyl pheny? am noj pyr r@l o[ 2,

l-/m2,4]triazin-5-yl}- t ﬁle) pi pgridi n- 3- ol HPLC EX.

R Conpound Nane [ M+tH[2'Ret\ Ti mn) 171

N-{3-[(5-{[ (3R 4R)-4- 396 0. 900 >N

am no- 3- hydr oxypi peridi n- 1-yl] Nhyj) }-

pyrrolo[2,1-/][1,2,4]- triazin-4-ylYam no]- phenyl

}acetam de 172 (3i?,42?)-4-amno- | - ({4- 353 1.040a

[ (4- met hyl phenyl ) - am no] p5ptol o[ 2, 1-

HPLC
Ex. R Compound Name [M+H] | Ret Time
(min)
204 (3S5.,4R)-4-amino-1-({4- 373 1.356
% [(3-chlorophenyl)amino
’ cl ]-pyrrolo[2,1-f1[1,2,4]-

triazin-5-yl }methyl)-
piperidin-3-ol

205 3-[(5-{[(3S.4R)-4- 364 0.948
< _N amino-3-hydroxypiperi-
’ ~ din-1-ylJmethyl }pyrro-

lo[2,1-f1[1,24]triazin-4-

yl)amino]benzonitrile
206 F (35,4R)-4~amino-1-({4- 391 1.394
/@ [(3-chloro-4-fluoro-
bri Cl phenyl)amino]pyrrolo[2,

1-f1[1,2,4]triazin-5-y1 }-
methyl)piperidin-3-ol

207 F (35,4R)-4-amino-1-({4- 387 1.092
/@: [(4-fluoro-3-methoxy-
% o~ phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-y1 }-
methyl)piperidin-3-ol

208 E (35,4R)-4-amino-1-[(4- 405 1.312
ZO\O )\F {[3-(difluoromethoxy)-
phenyl]amino }pyrrolo[2
,1-f1[1,2,4]triazin-5-yl)-
methyl]piperidin-3-ol

209 (35,4R)-4-amino-1-({4- 363 1.224
2 = [(3-ethynylphenyl)
’ amino]pyrrolo[2,1-][1,
2 4]triazin-5-yl }methyl)

piperidin-3-ol
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[11,

2,4]triazin~5-yl}-

met hyl ) pi peri di n- 3- ol

(3, 4#) - 4-anmi no-1 - ({4- 357 0.870a

W ¢@dshbaios ophenyl )am no Jpyrrolo[2,1-/][1,

173

2, BQT/US2004/043169

triazin-5-yl }methyl)- piperidin-3-ol 174
(3i2 4i2)alegmino.i-({4. 383 1 1603
[ (3-net hoxy- - et hyl phenyl ) am no] pyr r oI o[ 2, HPLC
L -/, 2, 4] trfi azi n-5=yl }- nmeth n3( 7 .
(3#! Ew_o) EZE] anfi no- | - ( 4 371 yéﬁg‘ MR | Ret Time
[ (2-fljuor o- 5-jmet hyl phenyl ) amri no] pyrrol o[ 2, (min)
|-J1[1L. 2, 4)triiazin-5-yl}- nethyl)piperidin-3-¢l 176
(3i?, 4i ?2316- gmi no- | 4:F 439 |(BS,AR}d-amino-1-({4- 371 1.346
({3-[(Jtriflugromet @ t hi o] phemyto- }_@ﬂ'@ﬂlﬂﬁ_) pyrnr ol o[ 2,
1-f\[1, 2, 4] trfi azife? ] met g) b ygmk;’[zol 177
(3i?2,4i ?)-4-gm no-1 - ({4- 375 ﬂ]tnazm -5y1}-
methyl)plpendln 3-0l
211 F (35,4R)-4-amino-1-({4- 387 1.182
D\ [(2-fluoro-5-methoxy-
A o~ phenyl)amino]pyrrolo[2,
1-f1[1,2 4]triazin-5-yl-
methyl)piperidin-3-ol

EXAMPLES 212-219

Compounds 212-219 (with HPLC note (b)) were similarly prepared from

Compound 1B, the corresponding anilines and Compound 203], as used for

Compound 146.

HO

HNo( N

_R
HN

ks®:
N\ N\N/)

BMS#

Ex.

Compound Name

[M-+H]

HPLC
Ret Time

(min)

212

(3R,45)-4-amino-1-({4-
[(4-fluoro-3-methyl-
phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-y1 }-
methyl)piperidin-3-ol

371

1.298

213

(3R,4S5)-4-amino-1-({4-
[(3-ethynylphenyl)-
amino]pyrrolo[2,1-f][1,
2 4]triazin-5-yl }meth-

yDpiperidin-3-ol

363

1.218
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[ (3, 4-difluorophenyl)-
2,4]triazin-5-
W@ 3003/064617 - 4- ami no-1 -[ (4- 425 1.230a
{[4-fluoro-3-(trifluoromethyl) phenyl] amno }p

f’) I-/'I

yl -met hyl) -

r| ’) A]-fr|n7|n_

178

am no] pyrrolo[2, 1-f\[1,
pi peri di n- 3- ol

5- v ) et h\/I lpniperiHPI C

PCT/US2004/043169

vrrol
—J

Ex. R
(3i7?,4i7?)-4-

ono- 3-f
,2,43tr

Copbund Name

H Ret
m no 435
I uorgphenyl am
i azin-5-yl }- net
m no- | - ({4- X

GR4D-4arninp- T - 3
[(3-488kaylphenyl)-

aoinpypyiisba. A1,
M]th@zlﬁ%tmiineﬁér)c

1_._

- 0B53179

180

1.253

(3/7, qi ?)-4-a1
B

1?2, 40 7?)-4-am

-fljuor o-4-jme

IIb‘LIIyI [JIIUII ) ol
ri azi n- yr-r net|

- 371
ﬁ}l phenyd)

it

phenyl)ammo] pyrrolo[2,
1-f1{1,2,4]triazin-5-yl }-
methyl)piperidin-3-ol

igh

1.354

216

(BRAS)-4-amino-1-({4-
[(3-chlorophenyl)amino
Ipyrrolof2,1-f1[1,2,4]-
triazin-5-yl }methyl)-
piperidin-3-ol

373

1.304

217

(BR4S5)-4-amino-1-({4-
[(4-fluoro-3-methoxy-
phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-y1}-
methyl)piperidin-3-ol

387

1.086

218

5]
L,
Ol

2

3-[(5-{[(3R.4S)-4-
amino-3-hydroxypipe-
ridin-1-yl]lmethyl } pyr-
ro-lo[2,1-f][1,2,4]tria-
zin-4-yl)amino]benzo-
nitrile

364

0.932

219

Q,O\oi

(3R 48)-4-amino-1-[(4-
{[3-(difluoromethoxy)-
phenyl]amino }pyrrolo[2
,1-f1[1,2,4]triazin-5-y1)-

methyl]piperidin-3-ol

405

1.318

10
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25

am no] pyrrolo[2, | -/][Il,2,4]triazin -5~yl}-
nmet hyl ) pi peridin-3-ol 182 (3i?,4i?)-4-amno-1-({4- 375

wW@2@80661f¢ 2, 3- di f | uor ophenyl ) - am no] pyrr ol o[ 2PCT/UE2004/043169

[1, F 2,4]triazin-5-yl}- nmethyl)-piperidin-3-ol 183
(3/?,4/?)-4-amno-1-({4-_431 1.520a
[(4 br ono- 3- met hyl pheny | EXAMBBER20r ol of 2,

R RE AL A B IRV BB T M-

3-b henyl a3, % 4] -
(I a2|r grrgpylen{m)e?hmé(?t)@eth%?%gr |d31|ﬁn S}3Cfiall}b[a}imSa5

[

tr

(3i?,42?) ani ndk 4- 391 1.060

[ (5- chIortoIuor nyl) am nol p o[ 2,

-/ 2,4]triazi ®5-y met hy hypi NgN- 3- ol HPLC

[, :
Ex. R Conpound NareN H] N Ti
SN
N\ N\N/)

Preparation of Compound 220A (Chiral):

CCl
N
.
o 7 o—%
O
220A
To a solution of Compound 146A (121 mg, 0.5 mmol) in 1 mL of dry CH,Cl,
cooled at 0°C, was added trichloroacetylisocyanate (0.075 mL, 0.6 mmol). The
reaction mixture was stirred at 0°C for 1.0 hr. MeOH (0.5 mL) was added and the
reaction mixture was concentrated in vacuo to give crude Compound 220A as a foam.

"H-NMR (400 MHz, CDCls): 8.35 (bs, 1H), 4.67 (bs, 1H), 3.90 (m, 1H), 3.65 (m,
2H), 3.25 (mn, 2H), 2.02 (m, 15), 1.60 (m, 1H), 1.38 (s, 9H).

Preparation of Compound 220B(Chiral):
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(mm 186 (3i?,4i7?)-4-amno-|-[(4- 425 1.200a
{[2-fluoro-5-(trifluoronethyl) phenyl] amno }p

waqQeeosioefize | -/ 1[1,2,4]triazin- 5-y|)nethy|]pipeP@ﬂU&mmMmBuw

3-ol 187 (3/?,4i?)-4-anmi no-1-({4- 375 1.120a
[ (3,5-difluorophenyl) - amno]pyrrolo[2 1-f\ [1,

2,4]triazin-5-yl}- 'f'%'w\"%z plper|d|n30l 188

(3i?,4i?)-4-am no-1-[( Zg%
]_g% | o[ 2, 1- f\
8

{[3-(met hyl t hi 0) phenyl
2,4]triazin-5-yl)- rTéthI ridin-3-ol 189

i ?,4i?)-4-am no-1-({4- 367 1.870a

3- et hyl phenyl )am no] pyrrolo[2,I-/|[I,2,4]triazin-
yl }nmet hyl)pi peridin- 3-o0l 190

i 2,4/ ?)-4-amino-|-({4- 3732QB876

I
3
(
3
(4- fluoro-3-hydroxyphenyl)

[
(
[
5
(
[

To a solution of 220A (0.5 mmol) in 3 mL of dry MeOH was added a solution
of 20% aq. K2COs3 (2 mL) and the reaction mixture was stirred at room temperature
for 2.0 hrs. Water (15 mL) was added and the MeOH was removed by rotary
evaporation. The mixture was extracted with EtOAc (x2) and dried over anhydrous
Na,S0O,4. Concentration in vacuo afforded crude 220B as an oil. 'H-NMR (400 MHz,
CDClz): 4.70 (bs, 2H), 4.50 (m, 1H), 3.90 (bs, 1H), 3.68 (m, 1H), 3.50 (m, 1H), 3.03
(m, 1H), 1.90 (m, 1H), 1.50 (m, 1H), 1.38 (s, 9H).

Preparation of Compound 220C(Chiral):

HoN
o,
O —'-
Ns—CNH TFA

220C
A mixture of 220B (0.5 mmol) in 5 mL of dry CH,Cl; and 5 mL of TFA was
stirred at 0°C for 1.0 hr. The mixture was concentrated in vacuo, azeotropically

evaporated several times with CHyCl,-MeOH-hexane and dried under high vacuum to

afforded crude 220C as an oil.

Preparation of Compound 220D(Chiral):
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am no] pyrrolo[2, |-/I[l,2,4]triazin-5-yl}-
nmet hyl ) pi peridin-3-ol 191 (3i?,4i?)-4-amno-1-({4- 355

W@ 2035641(8- hydr oxyphenyl ) - am no] pyri A o[ 2, 1- f RCT/11S2004/043169

2, 4]triazin 5- yl}mathyl ) pi peridin-3-o0l 192

(3| , 41 7?) - 4amn ({4~ 385 0.850

[ (4- hydroxy 3- ms henyl) am nolpywrol of 2,
l-/7]1[1, 24]tr|a2|n- - rrethyl)gl‘\dln:%ol 193
(3/7?, 4i ?) - 4- ani no- P- 87 1 m,, o~

[ (3- chloro 5- met hy N yI yrrol of 2,

[ -/ 2,4]triazin-5-yl )‘prer|d|n30IHPLC

I,
Ex. R Conpound Name [ MH] R g (min) 194

(3i ?,4/9) 4- amino-1-({4- 387 1.3%6
[ (3-fl uoro-5-nmethoxyphenyl) am no] pyrrol o[ 2,
[-/]1[1,2,4]triazin-5-yl}-

220D

Compound 220D was prepared from Compound 220C in a similar way as
Compound 146E. It had an analytical HPLC retention time = 1.793 min. (Chromolith
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%
TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M* = 438.

Compound 220 was prepared from Compound 220D in a similar way as
Compound 146. It had an analytical HPLC retention time = 1.310 min. (Chromolith
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%
TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M* = 412.

EXAMPLES 221-227
Compounds 221-227 (with HPLC note (b)) were similarly prepared from
Compound 1B, corresponding anilines and Compound 220C as Compound 146.

© R
O
N\
L
HPLC

Ex. R Compound Name [M+H] | Ret Time

(min)
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met hyl ) pi peri di n- 3- ol
0. 870 (quinolin-6-ylam no)-

W 2902/04d1v6¢ | azi n-

5-yl ] net hyl

P
}

(31?2, 4i ?)-4-ani no-1-({4- 447

m-5-

yrrolo[ 2, 1-f\
pi peridin- 3-ol
. 709

i nn] pyrr al oI 2

195 (3/?,4R)-4-am no-I-{[4- 390

ROB'US2004/043169

2,4])tri

-4
i%ﬁ%or
[1,2,4]t
4%) - 4- am

-am no- | - [
et hoxy' -
I azin-5-yl)-
no-1-{[4- 396 Q.

thoxyphenyl) a
azin-5-yl}-
4- 423

pheny

met

ne

hyl)plper|d|n 3-

t hyl ] pi peri di n- 3-
840a

o 197

¥ ‘gqﬂlwn}ié‘iﬂmeol of PM+H]

ol 198

HPLC
Ret Time

(min)

enzZayihi 4
azi n- 54
4i ?) - 44
bt hyl  }

PR 4.R)-Plagindl 1 ({4

_ Tded ae2Huotd9 {3

Bﬁeny% a1 Rb RS
1-f1[1,2,4]triazin-5-y1 }-
methyl)piperidin-3-yl
carbamate

1, 425
[ (5-

ridin-

1.545

222

(BRAR)-4-amino-1-({4-
[(3-ethynylphenyl)-
amino]pyrrolo[2,1-f][1,
2 Altriazin-5-yl}-
methyl)piperidin-3-yl
carbamate

406

1.562

223

(BR,4R)-4-amino-1-({4-
[(3-methylphenyl)-
amino]pyrrolo[2,1-
f1[1,2,4]triazin-5-yl1}-
methyl)piperidin-3-yl
carbamate

396

1.381

224

(3R,4AR)-4-amino-1-({4-
[(4-fluoro-3-methoxy-
phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-
yl}methyl)piperidin-3-yl
carbamate

430

1.236

225

(3R,4R)-4-amino-1-({4-
[(3-chlorophenyl)-

amino]pyrrolo[2,1-f][1,
2 4]triazin-5-yl }methyl)
piperidin-3-ylcarbamate

416

1.782

226

(3R 4R)-4-amino-1-({4-
[(3-chloro-4-fluoro-
phenyl)amino]pyrrolo[2,
1-f1[1,2,4]triazin-5-yl }~
methyl)piperidin-3-yl
carbamate

434

1.849

227

(3R AR)-4-amino-1-({4-
[(3-cyanophenyl)-
amino]pyrrolo[2,1-f][1,
2,4]triazin-5-yl }methyl
)piperidin-3-yl carba-
mate

407

1.486
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2,1-f\ [1,2,4]triazin-4- yl)am no] phenyl }acetonitrile
200 (3i?,4/?)-4-amno-I-[(4- 406 0.910a

W@ p@50b6136 oxazol -5-yl)- phenyl] am no }pyrrol oP¢RUS2004/043169
A-11[1,2,4]triazin-5-yl)- methyl]piperidin-3-ol a2
mn gradient tinme for HPLC. 2 min gradient tinme for
HPLC (Phenom prime S5 CHSXAMPLE239ym col uim. EXAMPLE

20 . 00- | tr ' | Lo s
2O T RIS Rl AP s
Preparation of () -iphdthyl)ipdridin-3-yl carbamate

4- azi do- 3- oxopi peri di ne-1-carboxylate O 1 201A

Anhydrous DVMSO (0.28 nL, 3.79 nmol) was added to a
stirred sol utlonm oxalyl chloride (0.172 m, 1.96

mmol) in 6 nL of r §H2C 2 at -78@ der argon After
10 mn, a sol uti ony ound 135 , 1.63

nmol ) |n45rrLo CIZvvﬂ andropV\/lse and
the reaction mxtur"‘ s /stixre -78C for 30 mn.
Triethylamne (1.38 nL, 10. vvas added and the
reaction nm xture was aIIovve mto room

5 tenperature. 2.0 nL of pH70bu er solution was
added and the m xture was extracted with CH2A 2 (x3).
The conbi ned organic | ayers were washed with brine and
dri ed over anhydrous Na2SO4.22Z%bncentration in vacuo
af forded crude

229A. Preparation of Compound 229A (Chiral):

10
HO
oL
N; N—
o)
229A
15 Compound 229A was prepared from Compound 2031 in a similar way as
Compound 135E, step 2. |
229B. Preparation of Compound 229B (Chiral):
CCly
N
d o
s i
Ny N—<
20 ©

229B
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201A as an oil which was used i Mmediately in the next
reaction step. 1H NWR (400 MHz, CDO 3): 4.30 (d, J =

wazoo4¢e1rd), 4.05 (m IH), 3.90-4.00 (mIH), 3PdBUSIN4/043169

IH, 2285 (m IH, 2.33 (m IH, 1.86 (m IH, 1. 47
(s, 9H). 201B._ Preparation ofm%-tert-butyl, o

4- azi deompayis APV trepienirad fonceepoupd 2288 ip angndg M@y as
T i)qn of Conpound 201A prepared above in dry
1&,?@;\)%9&%20%00' ed at -78C was added L-Selectride (1.0M
in THF, 0.98 nL, 0.98 nmmol). The mi xture was stirred
at -78C for 2.0 hrs. Saturated NH4Cl (2 nlL) was added
ARG QG Nrepaaion onComnprounds22985(Ghilabned t o warm to room
tenperature. The mixture was diluted with water and
extracted wth Et CAc (3x). The conbi ned organic | ayers
wer e washed once with N ne and dried over anhydrous
Na2SC>4. Concentration ij—9acuo followed by flash

chr omat ogr aphy (hexane- &t :1)oefsilica gel gave
44 ng of Conpound 201B n oM 1HNVR (400 nHz,

CcbA 3): 3.84 (m IH, 3.69 IHp, 3.58 (m 2H), 3.40
(m IH, 3.30(m IH), 1.96 (m IH, 1.73 (m IH,
1.46 (s, 9H). 201C. Preparation of

()-4-azi dopi peridin-3-0l N3 A 201C Conpound 201B

(44 ng, 0.18 nmmol) was treated with a m xture of |
CH2Cl 2 and TFA (1:1, 2 nL) for 30 mn. The volatiles

were renoved reduced pressure an he residue

was a %@P@m@n@@‘%ﬂﬁwﬁ Efaﬂwﬁcerﬁpwet%&ﬁg-l@ﬂ sgpylar way as

td}grgﬁoﬁﬂdrtho give a TFA salt of Conpound 201C, which
sed imediately in the next reaction wthout step

further purification. Preparation of 201D., / \ ,
229D. Preparation of Compound 229D:

H,N
(@)
(@)
N; NH TFA
229D

Compound 229D was prepared from Compound 229C in a similar way as

Compound 220C.

Compound 229 was prepared from Compound 229D in a similar way as
Compound 146. It had an analytical HPLC retention time = 1.229 min. (Chromolith
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%
TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M* = 412.
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Nr - \\ /N\ JL L NN 201D Conpounds 201D was prepared

as a solid from Conpound 201C in a simlar way as
w@isoeids 146E. It had an anal ytical HPLC ret eP€T/082004/043169

time = 1.795 mn. (Chronolith SpeedRCOD 4.6 x 50 nm

10- 90% aqueous net hanol _over 4 r'n nut es containing 0.1%

TFA, 4 M/ mn, noni torEXéM?L r&%and a LC/ MBM =

395. Conpound 201 was prepared from Conpound 201D in a

simlar way as Conpound 146. It had an anal ytical HPLC

retention time = 1. 18 mn. (Chromolith SpeedROD 4.6 x

50 mMm 10-90% aqueousz@d‘wanol over 4 m nutes

cont ai ni ng 0. 1% TFA m N, nonitoring at 220 nm

andaLC/I\/BMF—369H L 2A AND 202B

(35r,417?)- 4amnol({4[ th yl ) am no] pyrrol

o[2, 1-f\ [1,2,4]triazin-5- yI }etlhyl )pi peri di n- 3- ol

(Enanti omer A, chiral) 202A NN N)

and(3i ?, 45) - 4- am no4- ({4- [ (3- net hoxyphenyl ) ami no]ryrro

l'o[ 2, |Cdnh{dunas 430- QB@(‘M'BH ﬁPLﬂ ARy isRBildr Sﬂeﬁargél from

(Enantl oner B, chiral 02B Conpound 202A (

Compound 1BO2@Brspendigd am@n@s aﬂdt@wmpxdmbﬂ%]@tals éhnlmpound 146

resol uti on of Conpound 201 (30 ng) using the follow ng

met hod: Chiral pak AD chiral preparatory col umm el uted

W Th NExXane-1 sopr opyl al conol far et nyr am ne HPLC
Ex. R Compound Name [M+H] [RetT ime
(mmin)
230 /@\ (35,4R)-4-amino-1-({4- 416 1.506
< ol [(3-chlorophenyl)amino

]pyrrOIO [29 1 _j] [1 7274]—
triazin-5-yl }methyl)-
piperidin-3-yl carba-

mate
231 F (3S,4R)-4-amino-1-({4- 434 1.573
/@i [(3-chloro-4-fluoro-
bri Cl phenyl)amino]pyrrolo[2,

1-f1[1,2,4]triazin-5-y1}-
methyl)piperidin-3-yl
carbamate

232 (3S,4R)-4-amino-1-({4- 407 1.211
(?"/©\é N [(3-cyanophenyl)amino
’ Z Ipyrrolo[2,1-f1[1,2,4]-
triazin-5-yl }methyl)-

piperidin-3-yl carbamate

233 (35.4R)-4-amino-1-({4- 406 1.396
L%/Q\% [(3-ethynylphenyl)-
amino]pyrrolo[2,1-f][1,
2,4]triazin-5-yl}-
methyl)piperidin-3-yl
carbamate

234 (3S,4R)-4-amino-1-({4- 396 1.273
% [(3-methylphenyl)-
’ amino]pyrrolo[2,1-

1,2, 4]triazin-5-y1}-
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(50:50:0. 1) using gradient of 6.0 mM/mn flow rate
and detected at 220 nm The first el uted peak
weonsesqionds to Conpound 202A (retention time PCHUSRE4/043169
mn) with ee% > 98% the second el uted peak
[ COTTESHOMUs—tg 82B— eR—tHe——r-~6~050

Wllpuunu LUZU ICL C||L| Ot ¢ 1
th ee%

> 98% EXAMPLE ‘03 (34/?)-4-am ng-

HPLC

(3gget Hyl phenylp) am no] py

triazin
N V 203

\-f'\’)('\"
CRE =i —a~ac

-5- vyl
Preparation of
A—ahd-203B.To 3

met hyl ) pi per

Compound 203A an

%rgj[o é a?“(c |%TI§I]

203B

solution of Commaund

Ret Time

(min)

methybpilporidiied-yh cpol ed at
crbamakdé t | onal fumpnel
internal tenperajure was
ion of addition, |the

ﬁ:)grl mn811 gg cl4‘530
%Ha rfl: —)gleél}oxyb“ ne (1
tPSORYDgmipe Ipxoloh2 A ol | owe
birEla2.4Bnazing-(19199 of
raetby)pip&idini3eyl208B) as
Rutbafha®d (m |1 H), |4.15

; €5
ﬂ);s 4@) 90:niihs 12(1{500 (%25

ﬁfﬁ? Rﬁ%%?ﬁ?j 203B

methyl)piperidin-3-yl
carbamate

OO g, 0.585 nmol) in 2 1
-600C was addgd, dropw se via
196.5 L of 48% HBr while the
kept bel ow - 6Q0C. Upon conpl et
reacti on Xt Ure was Stlf_—re(]
-600C. |The reactio ure

tenper ature ar
ve\rl\e;anhydrgus M

L) and|dried ¢
by cong¢entratijon in vacuo aff
crude ¢

an_oil.
(q J *
m |
H)

we

1.173

onpound (racem c m xtu
1H NVRR (400 MHz, CDC

73650, |2 400 (m |
J RN, r

, 2.854
from opti cal

1.230

—_—

H\
, 1128 (t,
e obt ai ned

=

EXAMPLE 237
(3R 4R)-4-amino-1-({4-[(3 -methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-

5 yl}methyl)-3-methylpiperidin-3-ol
(Chiral, Enantiomer A)
A {
F -~
HA _ZDN HN o
=== ~ N
10 237

Preparation of Compound 237A (racemic):
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above racemc m xture by a normal phase chiral
preparative HPLC (Chirl apak AD) using CH3CN as a nobi
w@b@sme6136l. 77 g of Conpound 203B (first el uentPCRUS2004/043169
5.861 min) and 53.71 g of Conpound 203A (second
eluent, Rt = 8.719 mn) were obtained as single
enantioners with >99% ee. The abgolute stereochem stry
of Conpound203B (3R, 4S) gned based on the a
single x-ray crystallogra h| _%;Iy5|s of Conmpound
203. Preparation of Conpoun 2038 (Chiral): o Br 203C
To a solution of Conpound 203A (53.7 g, 0.213 nol) in
250 nmL of DMF, was added i m dazole (21.8 g, 0.32 nol),
foll owed by t-butyldi nethyl spBgA chloride (38.5 g,
0.258 nol) at 00C. The reaction m xture was stirred at
anbi ent tenperature overnight. Ether (1L) was added to

th . 1 O C
e o CREhMIOE, BN oL PUBSa MRt sidable 50 B0
ebehr@artvesh a&d&dﬂ s@imNaHC©3 l(zm 22 119 afiflol§, FoROWELb PRI C

| ayers were washed with 10%Lid (750 nL x 3 dried

rogprmgpier @ dsmivy B9 mopl) dropwiservid dsyringedt tppm temperature. The

d 203C
SRS s BT S M R B
RbE WlaGRE mRie rdficRa lb% b%br@tﬁorﬁﬁi&@fbﬂdcé@ﬁﬁ&sﬁgﬁnﬁahé fesidue was
Br 203D Conpound 203D was prepared from Conpound 203B

idassalver i AMW%@%@%W@deQmﬂﬁéb?@rlal % 8h Ogf M HCl (20 mL)
C{;%H'% Ha (EZ(; mig', ein@cine%l C)VCI anhy%fgous MgSO;. The reaction mixture was

+ concentrated in vacuo and the residual benzyl chloride was further removed under
high vacuum (bp. 42-50°C/2 mmHg, bath temperature: 75-80°C) to give Compound
237A as a viscous syrup. Flash chromatography (hexane-EtOAc: 9.5:0.5 to 9:1) on
silica gel afforded 11.77 g (Yield:‘ 76%) of Compound 237A as an oil. "H-NMR (400
MHz, CDCls): 5.52 (bs, 1H), 3.78 (m, 2H), 3.70 (s, 3H), 3.46 (m, 2H), 2.08 (m, 2H),
1.68 (s, 3H).

Preparation of Compound 237B (racemic):

237B

The mixture of Compound 237A (775 mg, 5.0 mmol) and m-CPBA (1.21 g,
7.0 mmol, 77% max) in 10 mL of dry CH,Cl, was stirred overnight at room
temperature. The precipitate was removed by filtration and the filtrate was washed by

10% NazS,03, sat’d NaHCOs and brine, and dried over anhydrous MgSO,.
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N3 203E To a solution of Conmpound 203C (0.213 nol) in
300 nL of DWVBSO was added NaN3 (15.3 g, 0.234 nol) and

WO b@sbdrar e was heated at 850C for 12 hrs. AdPECT/USI084/043169

NaN (15.0 g, 0.230 nol) was added and the reaction

m xture was heated _overni ght. Upon cooling to joom
Ceansenteationdn vpgw FiEarded cide Gompaurd23Heay apeili GrNMR (400

it U d.ext do W heky :

Sty CBC, A A7 Lt S A S Gt P 10 B 7 a2 o
L)apd7 dii, €H),0NeT (antHin 3sssMBY 4. Filtration

foll owed by concentration in vacuo afforded 69.5 g of
crude Conpound 203E as an oil, which was used

[ di.at el y-wi t hout her .purification. Preparation
B B G miBE 5037 Compound 2037 vias
prepared from Conpound 203D in a simlar way as

Compound 203E. Preparati on of Conpound 203G (Chiral): o
N3 203G The mixture of Cogp&thd 203E (0.213 nol)

prepared above and TBAFxH 67 ®—0.255 nol) in 200
mL of THF was stirred atsrqQom erature for 3.0 hrs.
Et her (IL) was added and th I Xt we was washed with

water (IL). The aqueous phase was extracted with ether
(IL x 2). The conbined organic | ayers were washed

237C

To a solution of Compound 237B (5.0 mmol) in 10 mL of DMF was added
NaNj3 (810 mg, 12.4 mmol) in a 2:1 mixture of 10 mL of acetone-H20 and the
mixture was heated at 80°C overnight. After cooling to room temperature, EtOAc
was added and the mixture was washed by water, 10% LiCl aq. solution and dried
over anhydrpus NayS0Oy. Concentration in vacuo afforded 1.09 g of Compound 237C
as an oil. "H-NMR (400 MHz, CDCls): 3.70 (s, 3H), 3.72 (m, 1H), 3.50 (m, 2H),
3.35 (m, 1H), 3.20 (bs, 1H), 2.03 (m, 1H), 1.63 (m, 1H), 1.20 (s, 3H).

Preparation of Compound 237D (racemic):

H o—

N N-—<
o—< )
A °

e
T

237D

The mixture of Compound 237C (428 mg, 2.0 mmol) and 150 mg of Pd(OH)2
in 10 mL of MeOH was stirred under hydrogen atmosphere (balloon) for 4.0 hrs. The

114 -



once wwth water (IL) and dried over anhydrous MySO4.
Concentration in vacuo foll owed by flash

wae boosoediogr aphy (CH G -Et QAc: 4:1) on silica P€l/US2004/043169
afforded 29.8 g of Conpound 203G as an oiI Second
fl ash chr omat ogr aphy (hexane- Et OAc: on silica
gaRlygavyas 1@@1(@{63 hniﬂtr%mn@@éﬁ%ﬁhraﬁow %@lcawr%w in VEEUONIFREIve 2
%(&grl cbAd 3): 4.15 (g, J = 7.10, 2H), 3.86 (bs,

“(bs, IH, 3.65 (m IH, 3.47 (dd, J = 3. 20,

J = 13?:h62€:sidll.l'd) was;?taﬁél 161&) 5 hiﬂ) of diy @HAON ardHb,thid wéd addedl, Boc,O
Pr epar ation of Conpound

IH), 1.28 (t, .
Q‘%ﬂngdﬁw Emn;lol) mwe@bﬁ%@mﬂ o8Pl pnmoly exfter sidiming at

S R e ﬁge%aﬁ“’%%éﬁﬂ?? SR B Gy 1l and

wasmauRih 202 citRsacRi, eRad REHDO3 i faree gNQszﬁ Cbritetration in
simlar way as Corrpound 1461. Conpound 2031 is a solid

Wizcw foﬁgwedfd)y ﬂalsh\mo PAEEapHy (he@lm: BYOAg: B0 t¢ iyl) pajpilica gel

g%e 3%'0’@'@7]5 il 11%%41%%66 I\éﬁg,péﬁglq) 2298 &M, 3.90-

ﬂmnﬁm@i)Z@ad (s(,@!m)r@lso (m! r? 21N9)- ?@Wmc@ﬁpqtmﬁ(n?-qm 0as (s,
repared rom Conmpound 203H'in a siniar way as

10 tm1 g% 1. 10dspddhd 2033 is a solid vvlth > 99ee%
Conpound 203 was prepared from Conpound | B,
nmet o- net hyl ani |l i ne and

Preparation of Compound 237E (racemic):

H
\

o~
7<o

15 Compound 237E was prepared from Compound 237D in a similar way as

Compound 1461.

pzd
e
I
Z
I

Preparation of Compound 237F (racemic):

=
> —
BocNH—<L_>N HN o
== N N

237F

20

Compound 237F was prepared from Compound 237E in a similar way as
Compound 1D.
25
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Compound 2031 in a simlar way as Conpound 146. It had
an analytical HPLC retention tine = 1.278 m n.

W@ ghvsoealé t h SpeedROD 4.6 x 50 nm col unm, 10- 9PG%4/US2004/043169

aqueous net hanol over 4 mnutes containing 0.1% TFA, 4
m/mn, monitoring at 220 nm and a LG/ M5 M+l = 353.
Esenpafipsof §pmopop GUFREE™MD- 211 (with HPLC note
(b)) were simlarly prepared from Conpound IB, the
correspondi ng anilines and Conmpound 2031, as used for
Conpound 146. H2N ( HPL HEx. R Conmpound Nanme [ MtH] Ret
Time (mn) 204 (3S, 4iRF-4-anm no-| - @ 373 1. 356
[ (3-chl orophenyl )anin pyrrol ahZ, 2, 4] -
triazin-5-yl Jmet BN pi peni di n{3-ol 205
3-[(5-{[(3S,4i?)-4- 36 .94 SN
am no- 3- hydr oxypi peri di n- 1l knethyl }pyrrolof
2,1-111,2,4]triazin-4- yl)am noNbenzonitrile 206
(35,4i?)-4-amino-1-({4- 391 1.394
[ (3-chl oro-4-fl uorophenyl) am no]pyrrolof 2,

237G

Compound 237G was prepared from Compound 237F in a similar way as
Compound 1E. It had an analytical HPLC retention time = 1.262 min. (Chromolith
SpeedROD 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.1%
TFA, 4 ml/m1in, monitoring at 220 nm) and a LC/MS M*+1 = 383.

Compound 237 was obtained from 237G by chiral preparative HPLC
separation (Chiralpak AD, 250 x 4.6 mm, 10 micron, eluted by EtOH/MeOH/DEA
50:50:0.1) as the first peak (Rt = 5.390 min) with ee% >99%. It had an analytical
HPLC retention time = 1.51 min. (Chromolith SpeedROD 4.6 x 50 mm column, 10-
90% aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at

220 nm) and a LC/MS M*+1 = 383.
EXAMPLE 238 J
(35,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-

yl}methyl)-3-methylpiperidin-3-ol
(Chiral, Enantiomer B)

e\
: -~
HZN_2:>N HN o
== NN

-116 -



l-/][I,2,4]triazin-5-yl}- methyl)piperidin-3-ol 207
(35,4i?)-4-amino-1-({4- 387 1.092

W( gapsfobaros o- 3- net hoxyphenyl ) ami no] pyrrol o[ 2, PCT/US2004/043169
l-/1[1,2,4]triazin-5-yl}- nethyl)piperidin-3-ol 208
(SS*M am no- 3- (dirf | uor onet hox

(4- 405 1.312 % f'
phenyComneuad Zﬁgwaﬁ ebjued from )2% Ghympirel HQP@W*’%‘ZWH§ C

YRR Bk ety o ainf] By P oeel HopedSiiona

20:40:0r1)akithe &c}éh& )= 8352@@@%&% HBYb%. BXhadn analytical
Conpound Nane [ Mt Ret Tinme (mn)
HBBCAie®ntion simaro 1151 (Hhid- (@ﬂ@n}bhﬂﬂﬁpeedROD 4.6 x 50 mm column, 10-

T Tt AT R LT R —

220 nm) and a LC/MS M*+1 = 383.

EXAMPLE 239
(3R, 4r,55)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
10 yl}methyl)piperidine-3,5-diol

HO
oty
$ ==~ N

239A. Preparation of (f)-ethyl 3-acetoxy-4-bromopiperidine-1-carboxylate

~

15
O
TR
BSAA
Br
239A
20 A mixture of Compound 203A/B (racemic mixture) (107 g, 371 mmol) and

acetic anhydride (101 mL) in 165 mL of dry pyridine was stirred at room temperature
for 2.0 hrs. The solvent was removed under reduced pressure and the residue was
diluted with water and made basic with K,CO3. The mixture was extracted with
chloroform (250 mL x 3) and the combined extracts were washed with water and

25  dried over anhydrous MgSQ,. Concentration in vacuo afforded crude 239A as an oil.

'H-NMR (400 MHz, CDCly): 4.90 (bs, 1H), 4.13 (q, J = 7.08, 2H), 4.10 (m, 1H),
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211 (35,4i7?)-4-anmino-1-({4- 387 1.182
[ (2-fl uoro-5~net hoxyphenyl) am no] pyrrol of 2,

WO 2005[06612¢ 4] t ri azi n-5-yl net hyl ) pi peri di n- 3- ol PEXBNMOLESI3169
212-219 Conpounds 212-219 (vvith HPLC note Qo))were
simlarl repared from Co I B, the corres ondin%
3 3P b 0 CB T AP0 PID. (e . O a3 16 1D,

}—_IZ-}\%O 3%) N HPLC BMVB# Ex. R Conpound Narre [I\/H—I]
(mi'n)”" 212 (3i ?,4S)-4-amno- 1-({4- 371 1.298
[ (4-fl uoro-3-nethyl phenyl ) am no] pyrrol of 2,
| -/][1,2,4]triazin met hyl ) pi peridi n-3-o0l 213
2B, Bgpavatigpriof GE)- etbylzi—ams&S Bi8hydrepyidiyarl(2bheastioxylate
am no] pyrrolo[2, 1-f\[1,

5
O
Y o
O//,, Cl\l)l\ O/\
AN
239B
10 A mixture of Compound 239A (371 mmol) and DBU (92 g, 604 mmol) was

heated to 90 - 110°C for 30 min. After cooling to room temperature, the mixture was
diluted with toluene and stirred for an additional 30 min. The precipitate was
removed by filtration and rinsed with toiuene. Combined filtrates were washed with
1.0 N HCI, water and dried over anhydrous anhydrous MgSO,4. Concentration in

15  vacuo afforded 67.56 g (yield: 85.4%) of 239B as an oil. 'H-NMR (400 MHz,
CDCls): 6.00 (bs, 1H), 5.90 (bs, 1H), 5.20 (m, 1H), 4.20 (q, J = 7.08, 2H), 4.19 (m,
1H), 3.85 (m, 1H), 3.80 (m, 1H), 3.55 (m, 1H), 2.08 (s, 3H), 1.28 (t, ] = 7.08, 3H).

239C. Preparation of (£)-ethyl 5-hydroxy-5,6-dihydropyridine-1(2H)-carboxylate

20
O
HO//,, O\')J\O/\
=
239C
25 To a solution of Compound 239B (10.5 g, 49.2 mmol) in 30 mL of EtOH was

added a solution of 0.2N NaOH in EtOH (65 mL) and the mixture was stirred at 0°C
for 30 min. After warming to room temperature, the reaction mixture was neutralized

with glacial acetic acid. Concentration in vacuo afforded 8.5 g of 239C as an oil. 'H-
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2,4]triazin-5-yl}methyl) piperidin-3-o0l214
(32?,4S)-4-am no-1-({4- 353 1.253 [ (3-nethyl phenyl) -
wa@edososqye rol o[ 2, 1-f\ [1, 2,4]triazin-5-yl} mepdyU$2004/043169

pi peridin-3-ol 215 (3i?,4S)-4-amno-|-({4- 391 1.354

3-chl ~4- f | h I i | of 2
NI e ST, AR b . o480 -

A4S 4-am - -3 c oL aph i No

5 2 BT Rpor S35y TP fimt ety R 7 08 AT
pi peridin-3-ol 217 (3/7?,45)-4-am no-1-({4- 387 1.086

£g4- f1 uoro- 3-met hoxyphenyl ) am no] pyrrol of 2,
9D Prepauiion phthnetByhd-frertrbwtidinphylsibilaiyn-536-dihydapyridine-

_[L5-{[ (3R 4S)-4- 364 0.932 ani no- 3- hydr oxypi peri di n-
3 igﬁﬁ‘i‘?é{%&% pyrro-

o

O, N/u\o/\
J

239D

10 To a solution of Compound 239C (16 g, 93.5 mmol) in 150 mL of dry CH,Cl,
at 0°C was added imidazole (9.5 g, 140.0 mmol) and r-butyldimethylsilylchloride
(15.5 g, 102.8 mmol) and the mixture was stirred at ambient temperature overnight.
The reaction mixture was diluted with ether (500 mL) and water (1 L) at 0°C. The
organic phase was separated and washed with 10% LiCl (150 mL x 3), dried over

15  anhydrous MgSO4. Concentration in vacuo followed by flash chromatography
(hexane-EtOAc: 15:1 to 10:1) afforded 25.2 g (Yield: 94.4%) of 239D as an oil.

239E. Preparation of (Z)-ethyl 5-hydroxy-7-oxa-3-aza-bicyclo[4.1.0] heptane-3-

carboxylate
i?{/ )
O,
7, I,O\I)ko/\
20 o

239E

To a solution of Compound 239D (25.2 g, 88.3 mmol) in 250 mL of CH,Cl, at
25  0°C was added solid m-CPBA (39.6 g, 176.6 mmol, 77% max) in small portions
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lo[2,1-/][],2,4]triazin- 4-yl)am no]benzonitrile 219
(3/?,4.S)-4-am no-1-[(4- 405 1.318

w@ p®506k176 uor onet hoxy) - phenyl] am no } pyrr ol oP@I/US2004/043169
JN-11[1,2,4]triazin-5-yl)- methyl]piperidin-3-ol
10EXAMPLE 220 '
(diilo tay imjerapl sgrperature wag Bephdelnsk §hewyng theiadditionr bk ofixture

o ot 1 05 ol 0 g b BBfe [ Brs Mesesgtia -
015 8 S0

Mra's cttred ataomhybmemma &treth{ed.dayS Tiie, p16c1§1tamma)s reﬁﬁheed by
actlon m xt.ure was stirred Cfor 1.0 hr
> IOHLan e NS e A NS O0P il ). S NaHCO,

oam 1 I—?—a)lt\alﬁg bl(. %88%5 Ocdt% (ﬁe{:%&g@ O%WF%‘ gﬁ‘qufﬁ%n%y flash

Ch&md@apl@ (B an EtOAc: 93:@5 t¢ 1) Bhikilic3.gébaffeide24B3 g of 239E
02 (m IH, 1.60 (m IH, 1.38 (s, 9H). Preparation
QPW@@ &ﬁﬁ&@zos(mu ral):H2N 0 \ O 220B To a sol ution
of 220A (0.5 mmol) in 3 nmL of dry MeOH was added a
sol ution
10 239F. Preparation of (E)-ethyl 5-(tért-butyldimethylsilyloxy)-7-oxa-3-aza-

bicyclo[4.1.0]heptane-3-carboxylate

Ny
é,,,QLOA

239F
15

Compound 239F was prepared from 239D in a same reaction as Compound
239E as an oil.

239G. Preparation of (+)-ethyl 5-hydroxy-7-oxa-3-aza-bicyclo[4.1.0] heptane-3-
20  carboxylate

HOy,

5
/

Q

239G

25 To a solution of Compound 239E (4.33 g, 14.4 mmol) in 10 mL of dry THF
was added a solution of TBAF (17.2 mL, 17.2 mmol) in THF. The mixture was
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of 20% agq. K2CO3 (2 nL) and the reaction m xture was
stirred at roomtenperature for 2.0 hrs. Water (15 nlL)

wor®sacdded and the MeOH was renoved by rotary PCT/US2004/043169

evaporation. The m xture was extracted with Et OAc (x2)
and dried over anhydrous Na2SO4. Concentration in
vapebORrmghi JoQp (Ryapeyatare. oW aigh vsisladdad-prdvike rergtion/mpixture was

%@Pﬂgvﬁ? E&bgg %%O&%F?m X SﬁH) ’ e( : liIEQr%’ oréﬂ%fg léy_%gs’ow%r%)\ﬁashed with

bithe add &ed dWer NSO, .CohcEhiratid) in VataP BSIReRbyash
Conmpound 220C(Chiral): H2N O TFA 220C A m xture of

shopateeraphytheyaneHiQAg 1:dftod:3) aorgiiitapged atfosled2. @ g T¥HAld:

%§ tol?§§§ at_ 0QC for 1.0 hr. The m xture was :
COi g@ntf _ c?siaH_O acuo, azeotropically evaporated

SRl (400 MEgz W OLHR O 29 ME9 Hﬂsg%:ﬁﬁet.@énxd{ﬂ)?@.%ftﬁﬁ 1H), 3.70

hi gh vacuumto afforded crude 22 as an ol l.
m,gpalr(hiidﬁl)oi@:@npﬂﬂh a.4220m(28h), Bd3)(d220D1Qdapbaivd3, 1H), 2.40

22 S _pr.e d 220C in a simlar way
%g&%ﬂﬁﬁl @%E%@ofﬂ;amgﬂﬁm ytical HPLC retention
time = 1.793 mn. (Chronolith SpeedRCOD 4.6 x 50 nm

10- 90% aqueous met hanol over 4 m nutes containing 0.1%
23R Breparation of trithyd Silyglraty-22@ arfwzaandydo [ Jihdans-3-
43%) npound 220 was prepared from Conpound 220D in a
§HAPTEMCway as Conpound 146. It had an anal ytical HPLC
retention time = 1.310 nmin. (Caronolith SpeedROD 4.6 x

50 nm 10-90% aqueous pgj,hanol _lover 4 minutes
containing 0.1% TFA, 4 m llm' rf“l, n®ni toring at 220 nn)

and a LC/MS M+ = 412.
O

239H

To a solution of Compound 239F (13.6 g, 45.1 mmol) in 10 mL of dry THF
was added a solution of TBAF (67.6 mL, 67.6 mmol) in THF. The mixture was
stirred overnight at room temperature. Water was added and the reaction mixture was
extracted with EtOAc (250 mL x 3). The combined organic layers were washed with
brine and dried over anhydrous Na,SO4. Concentration in vacuo followed by flash
chromatography (hexane-EtOAc: 1:1 to 1:2) on silica gel afforded 6.03 g (Yield:
75%) of 239H as an oil. 'H-NMR (400 MHz, CDCl): 4.15 (m, 1H), 4.13 (q, 1=
7.08, 2H), 3.95 (m, 1H), 3.75 (m, 1H), 3.52 (m, 1H), 3.32 (m, 1H), 3.25 (m, 2H), 3.10
and 2.55 (partial, 1H), 1.27 (t, J = 7.08, 3H).

2391. Preparation of (+)-ethyl 4-azido-3,5-dihydroxypiperidine-1-carboxylate
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EXAMPLES 221-227 Conpounds 221-227 (with HPLC note

(b)) were simlarly prepared from Conpound | B,
wa@orseeqondi ng ani lines and Conpound 220C as (papUOSI0d4/043169

146. H2ZN H N-< J - ? HPLC Ex. R Conpound Nane [ M+H|

Ret Time (mn)HPLC Ex. R Conpound Nanme [ MtH] Ret Tine

(mn) 221 (3i?,4i?)-4-am no-I|-({4- 425 1.545

[ (5-cyano- 2-fl uor ophen§P), am | o[ 2,

[-/][1,2,4]triazin-5-yl}- mstl}lwl)pi peri di n- 3-yl

carbamate 222 (327, 4#) A 3110-1 - ({4- 406 1.562

[ (3-et hynyl phenyl)- am noj %r rolo[2, 1-f\[1,

2,4]triazin-5-yl}- nmethyl)p T)eri di n-3-yl carbanmate 223

(3i?,4i?)-4-amno-1-({4- 396 1.381 [(3-nethyl phenyl)-

1

’ 2391

5 To a solution of Compound 239G (2.0 g, 10.7 mmol) in 2-methoxyethanol (40
mL) was added NaN3 (3.5 g, 53.4 mmol) and NH4C1 (2.3 g, 42.72 mmol). The
reaction mixture was heated at 125°C overnight. After cooling to room temperature,
the solvent was removed under reduced pressure and the residue was taken into
EtOAc (50 mL), washed with water (10 mL x 2) and dried over anhydrous Na,SOy.

10 Concentration in vacuo followed by flash chromatography (hexane-EtOAc: 1:1 to 1:2)
on silica gel afforded 0.64 g of 2391 (higher Rf) as a crystalline material. The

stereochemistry was confirmed by a single x-ray crystallographic determination.

239]). Preparation of ()-ethyl 4-azido-3,5-dihydroxypiperidine-1-carboxylate

15
O
HO/, ., N )J\O /\
Ny
OH
239]
20 Compound 239J was prepared from 239H in a similar reaction as Compound

2391 as a crystalline material.

25  239K. Preparation of (meso)-4-azido-3,5-bis(methoxymethoxy) piperidine
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am no] pyrrolo[2, 1- /][Il,2,4]triazin-5-yl}-
nmet hyl ) pi peridi n-3-yl carbamate 224

W@ 3008/066179 - 4- ami no-| - ({4- 430 1.236 PCT/US2004/043169

[ (4-fluoro-3-nmet hoxyphenyl) am no] pyrrol o[ 2,
l-/]1[1,2,4]triazin-5- yl}nmethyl)piperidin-3-yl
carbamate 225 (3/7?,4/?)-@-am no-1-({4- 416 1.782
[ (3-chl orophenyl)- am nd}pyrrolo[2, 1-f\[1,
2,4]triazin-5-yl}nmethyl) pjperidin-3-ylcarbamate 226
(3i?,4R)-4-am no-1-({4- 433, 1,849
[ (3-chl or o- 4-fl uorophenyl ) afi nd{dyrrol of 2,
[-/|[1,2,4]triazin-5-yl}- yl pi peri di n- 3-yl
carbamate 27 (3i?,4i?)-4-8mng 1-({4- 407 1.486
[ (3-cyanophenyl ) - am no] pyrrol@x{\IZ, 1-b [1,

O

™~
239K

To a solution of Compound 2391 (640 mg, 2.78 mmol) in dry CH,Cl, (5 mL)
was added i-ProNEt (5.9 mL, 33.4 mmol), followed by MOMCI (1.69 mL, 22.2
mmol). The reaction mixture was heated at 60°C overnight. After cooling to room
temperature, the reaction was diluted with CH,Cl,, washed with 10% citric acid, sat’d
NaHCOs; and brine, and dried over anhydrous Na;SO,4. Concentration in vacuo gave
the crude intermediate as an oil, which was used immediately in the next reaction step
without further purification.

The mixture of the above prepared intermediate and KOH (1.84 g, 85%) in 8
mL of EtOH and 4 mL of water was heated to reflux overnight. After cooling to room
temperature, the solvent was removed under reduced pressure and the residue was
diluted with water and extracted with CH,Cl, (x2). The combined organic layers
were dried over anhydrous Na,SO4. Concentration in vacuo afforded 662 mg of 239K
as an oil. This material was used directly in the next reaction step without further
purification.

'H-NMR (400 MHz, CDCL3): 4.73 (q, J = 6.82 Hz, 4H), 3.41 (s, 6H), 3.20-
3.40 (m 5H), 2.46 (m, 2H). }

239L. Preparation of (+)-(3R,5R)-rel-4-azido-3 ,5-bis(methoxymethoxy)-piperidine
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2,4]triazin-5-yl }nethyl )piperidin-3-yl carba
mat eEXAMPLE 229

W@ 3003/04@Y6 4- am no- | K{ 4" ( 3- met hoxyphenyl ) ai ni NOPCT/US2004/043169
ryrrolo[2,1-/][1,2,4]triazin-5-
yl }met hyl ) pi peridin-3-yl carbamate H2ZN O) H N< N
229 229A. Preparation ofl Conpound 229A (Chiral): HO)-
N3\ / N-/ o229A Co nd 229A was prepared from
Compound 2031 in a simlar|way as Conpound 135E, step
2. 229B. Preparation of Cdop 1£29B (Chiral):
229BConpound 229B was preparijed fjrom Conpound 229A in a
simlar way as Conpound 2,219)6\. 9C. Preparation of
Compound 229C (Chiral): NV &jiP- 229C Conpound 229C
was prepared from Conpound ZZgEjin a simlar way as

Conpound 220B.
np O
239L
5 Compound 239L was prepared from 239]J in a similar reaction as Compound

239K as a crystalline material.
"H-NMR (400 MHz, CDCly): 4.72 (g, J =6.82 Hz, 4H), 3.92 (m, 1H), 3.79
(m, 1H), 3.49 (m, 1H), 3.42 (s, 3H), 3.41 (s, 1H), 3.25 (m, 1H), 3.03 (m, 1H), 2.70 (m,
1H), 2.53 (m, 1H).
10

239M. Preparation of (¥)-(3S,4r,5R)-rel-4-azido-1-((4-(3-methoxyphenylamino)-
pyrrolo[1,2-f][1,2,4]triazin-5-yl)methyl)-3,5-bis (methoxymethoxy)piperidine

15 !
239M

Compound 239M was prepared from 239K in a same reaction as Compound
20  146E as a foam. Compound 239M had an analytical HPLC retention time = 2.582
min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
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229D. Preparation of Conpound 229D: H2N O ) - \ N3-
NHTFA 229D Conpound 229D was prepared from Conpound

wWQ28806617@ sim |l ar way as Conpound 220C. ConpoReUS294/043169

was prepared from Conpound 229D in a simlar way as

Conpound 146. It had an analytical HPLC retention tine

eontaiping (hi % THAChYes foninuies (T mpngtoxing @t A¢f nmpaighgd.C/MS
epus, t hanol over 4 mnutes containing 0.1% TFA, 4

W?i?ﬁ, 'nitoring at 220 nn) and a LG/ M5 M+ =

412. EXAMPLES 230-236 H, H2N ( Conpounds 230-236 (with

HPLC note (b)) were simlarly prepared from Conpound

2BIN c Brapespiomdf (3§, 4u9iR)imk4-azidd- I60@pBund 229D as

TR 0 SPRC B o L Comaund Nomre LMt Bohoc ) P

[ (3~chl orophenyl)am no Jpyrrolo[2,1-/]][I,2,4]-
triazin-5-yl }methyl)- piperidin-3-yl carba mate

) ~
Oy
=71 N
N
239N

The mixture of Compound 239M (0.65 mmol) and 6N HCI ( 2 mL) in 3 mL of
THEF was heated at 50°C for 2 hrs. After cooling to room temperature, the mixture
was made basic with NaOH, extracted with EtOAc and dried over anhydrous Na,SOy.
Concentration in vacuo afforded 260 mg of 239N as a solid. Compound 239N had an
analytical HPLC retention time = 2.063 min. (Chromolith SpeedROD column 4.6 x
50 mm, 10-90% aqueous methanol containing 0.1% TFA over 4 minutes, 4 mL/min,
monitoring at 254 nm) and a LC/MS M* +1=411",

The mixture of Compound 239N (260 mg, 0.633 mmol) and PhsP (332 mg,
1.27 mmol) in THF (3 mL) and water (0.3 mL) was heated at 70°C overnight. After
cooling to room temperature, the mixture was diluted with water, acidified with 2N
HCI and washed with EtOAc (2x). The aqueous layer was basified with 2N NaOH
and extracted with EtOAc (2x). The combined organic layers were washed once with
water and dried over anhydrous Na,SO,. Concentration in vacuo followed by
trituration with ether afforded 180 mg of 239 as a solid. Compound 239 had an
analytical HPLC retention time = 1.211 min (Chromolith SpeedROD column 4.6 x 50
mm, 10-90% aqueous methanol containing 0.1% TFA over 4 minutes, 4 mL/min,

monitoring at 254 nm) and a LC/MS M* + 1 = 385",
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231 (3S,4i?)-4-amno-1-({4- 434 1.573
[ (3-chl oro-4-fluorophenyl) am no] pyrrol o[ 2,
WO 2005[0b6126 4] t ri azi n-5-yl }- met hyl) pi peri di n- 3~pCT/US2004/043169
carbamate 232 (3S,427?)-4-am no-1-({4- 407 1.211
[ (3-cyanophenyl)am no Jpyrrolo[2,1-/]|[1,2,4]-
triazin-5-yl }nmethyl)- piperidin-3-yl carbamate 233

i nol pyrrolol o 11\ [ ARRMEEERag( St YTy Preml)-

ami no] pyrrol o

(SRR PR REAhEL Y- {alls, FRURATI Gy Batingloymolol2. 1o A[L piiazin:S-
am noj pyrrol o[ 2, 1- fyl}njethy?)pieridirez3. p-dfolyl } - HPLC Ex. R
Compound Name [ MtH] Ret Tinme (mn)

met hyl ) pi peri di n- 3-yl

Compound 240 was prepared from 239L in a similar way as Compound 239.
Compound 240 is a solid and had an analytical HPLC retention time = 1.045
10 min. (Chromolith SpeedROD column 4.6 x 50 mm, 10-90% aqueous methanol
containing 0.1% TFA over 4 minutes, 4 mL/min, monitoring at 254 nm) and a LC/MS
M"+1=384",

EXAMPLE 241A
15 (35.58)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-£1[1,2,4]triazin-5-
yl}methyl)piperidine-3,5-diol
(Enantiomer A, chiral)

s\
7 ~
H,N X HN (0]
e NN
HO \ N\N /)

Compound 241A (Enantiomer A) was prepared from 240 by chiral preparative
HPLC separation (using Chiralpak AD, eluted with EtOH/DEA: 100/0.1), as the first
peak (Rt = 5.827 min) with ee > 99%.

20
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carbamate 235 (35,4 )-4-am no- 1-({4- 430 1.173
[ (4-fluoro-3~net hoxyphenyl) am no] pyrrol of 2,

WO 2005[06612¢ 4] t ri azi n-5-yl }- met hyl) pi peri di n- 3-RECT/US2004/043169

carbamate 236 (3S, 4#)-4-ami no-1-({4- 425 1.230
[ (5-cyano- 2-f | uorophenyl ) am no] pyrrol of 2,
Compobneg 241A s aaszqhd—aadwa@ an peelytida) BPpENEidintioB iyde = 1.044 min.

ﬁ@ﬁﬁo}{{%ﬁq f%&é %ﬁ 736' :l'ﬂ.ﬂ)l 1%)-996% aqueous methanol containing

PPN L A S st oty i 1

GB#"237 Preparation of Conpound 237A (racenic):237A To
a solution of N-benzyltetrahydropyridine (100 mml) in
150nL of benzene was added solid NaHCO3 (4.2 g, 49

mmol ), followed by met hykqhppEOgpMte (9.3 m, 120
nmol ) dropwi se via a syringe at roomtenperature. The

r e 680, 5 R -ainxri | € { 4AE(8 - ﬂ‘lﬁhtb)@(ﬂ)hﬁg/l)aﬁﬁﬂm]pyﬂ(ﬂb [B1HI$,2,AtdLin-5-
cooling to room tenperatur
yl methyl)plpendme 3,5-diol

(Enantiomer B, chiral)

Compound 241B (Enantiomer B) was obtained from 240 by chiral preparative
HPLC separation (using Chiralpak AD, eluted with EtOH/DEA: 100/0.1), as the
second peak (Rt = 8.430 min) with ee = 96%.

EXAMPLES 242-246
Compounds 242-246 (with HPLC note (b)) were prepared from either 239L in

a similar process as Compound 239.

HO,

A /R -
HN N HIN
=" NN
HO N N\N/)
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the volatiles were renoved by evaporation under
reduced pressure and the residue was dissolved in
WEe@A06d1100 nL) and washed with water (20 ml xPCY/pPSDNH043169

MHC (20 nL) and brine (20 ni),

and dri ed ove

r

anhydrous MySCV The reacfion mixture was concentrated
in vacllo and {he residual benzyl chloride was [further, HPLC
renmove@l under | hi gh vacuum (bg. 42-50C 2_rnnHg,| bath
t enper it Ui%®: [5- 800CR to gi ve d as BM+H] |Ret Time
vi scoups syrup| Flash chromat ggraphy (hexane-Et|OAc: .
9.5:0.b to 9:1) on silica gel| afforded 11.77 ¢ (Yield: (min)
76% of Gappolind 23 asF an di (AP0 _NFz
cbd 3)| B.52 (bs, 78 (| SS@M%‘?Z 3H§'O3 0.958
3.46 (m 2H), (2.0 A har ati on (4.565%
of Conpound 2B7B (racemT): 2 % qf
Conmpouhd 237A| ( 7 Epafbmé- A rrr § chl 21 g,
7.0 mpl, 77%nmax) in 10 ni dReBpdpoegdng-3as (stirred
overni ght at oomtermeratureleThe precipitatg was
removef 43fi|tratiesg afd thg(AR SRrauminas-(pagheddy [ 0.958
10% NapRS2Qs3, sat and[(afivago- 3@1%111@;( _ed over .
anhydr pus MySp4. Qymeeftggat i on héﬁ qd crudg (5.395)
Conpoupd 237B|las an oil. 1HN 3):
3.65-3[ 75 (m | 2HEna@idB@er(Bs, 3 g& ﬁé?I 3.33
(m 2H, 3.12{(m IH, 2.07 (¥ 1Pe? I H),
135 /J’ 3 Prepar ation of {'\III"H"I ')’27(‘ (rrr‘pm r\
H N| (2 d 237C a sol ut|fasr(385 d-23789 5[0 1.122
mmwl) jn 10 nL f.%( sz added-Kanihgnylplianyhy,| 12. 4
mmol) jna2:[L ture 0’(10 arhinolpyaodd[@/1eAH2O and t he
m xture was heat ed aL300C oveanhtight-5-iethycqol i ng qo
room tenperatyre, Et OGAc )piperidine-3,5-diol
245 @\/ (3R,5R)-4-amino-1-({4- | 379 1.122
= [(3-ethynylphenyl)- a
% Z amino]pyrrolo[2,1-f1[1, (8.496°)
Enantiomer A 2,4]triazin-5-yl }methyl
)piperidine-3,5-diol
246 O\/ (35,58)-4-amino-1-({4- 379 1.122
= [(3-ethynylphenyl)- a
% 7" |aminolpyrrolo[2,1-[1, (12.704
Enantiomer B 2,4]triazin-5-yl }methyl
)piperidine-3,5-diol

*Chiral normal phase HPLC conditions: Chiralpak AD, isocratic, eluted with EtOH-
DEA: 100/0.1.
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was added and the m xture was washed by water, 10%
Lid aqg. solution and dried over anhydrous Na2SO4.

w@rseedir@t i on i n vacuo afforded 1.09 g of ConpoOr/ns2004/043169

237C as an oil. 1H NWR (400 MHz, CDO 3): 3.70 (s, 3H),
3.72 (m IH, 3.50 (m 2H), 3.35 (m IH), 3.20 (bs,
IH), 2.03 (m IH), 1.63EXAMBE 24720 (s, 3H).

Preparati o ound 237D_(racemg): H- O 237D
Therm xtit BeR Dot S e B bRt ety Rar
150 of Pd ' N _'_ra{ijﬁlge under
hydlrrngen at &r%‘%ﬁ)é}l;pg@r(l Iylwg%)dr?)é’lpoﬁrr’ﬂf.]o i%?lts'!1 ecat al yst

was renoved by filtration and the filtrate was
concentrated in vacuo tg;CngLve a crude residue. The
resi due was taken into 3 of dry CH2CI2 and to this
was added BOC20 (48 2. 10 Mg and triethylam ne
(0.334 n_, 2.40 nmol) Ather sti g at room

t enperat ure over ni ght ,~heNr egrt TR Mgl ur e was
diluted wth was CH2Cl 2 an
acid, sat'd NaHCO3 and dr'\e OIE%SC<4). Concentration
in vacuo foll owed by flas N t ogr aphy

(hexane-Et OAc: 7:3 to 1:1) on Silica gel gave 330 ny
of 237D as an oil. 1H NWR (400 MHz, CDCO 3): 4.78 (m
IH, 3.90- 4.40 (m 3H), 3.70 (s, 3H), 3.60 (m IH)),
2.70-3.00 (m 2H), 1.80 (m 34%), 1.45 (s, 9H), 1.40
(m IH), 1.10 (s, 3H). Preparation of Conpound 237E
(racemc): OHHN( NH-L

247A. Preparation of (3R,4R)-rel-fert-butyl 4-azido-3-methoxypiperidine-1-

aghed with 10%citric

carboxylate

To a stirred mixture of 146A (320 mg, 1.32 mmol) and iodomethane (0.25
ml., 3.96 mmol) in 4 mL of dry THF at room temperature under nitrogen was added
95% NaH (40.0 mg. 1.58 mmol). This mixture was stirred at room temperature for 15
h and then quenched by addition of 30 mL of water. The aqueous solution was
extracted with EtOAc (2 x 40 mL). The combined EtOAc extracts were washed with
brine (30 mL), dried (MgSOy), filtered and concentrated in vacuo to give 310 mg
(Yield: 92%) of 247A. It had an analytical HPLC retention time = 2.86 min.
(Phenomenox S5 C18-HC 4.6 x 50 mm column, 10-90% aqueous methanol over 4
minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+
Na = 279.
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Compound 237E was prepared from Conpound 237D in a
simlar way as Conpound 1461. Preparation of Conpound

WQ3WB/0¢q1aceni c) . 237F Conpound 237F was pr epar BAT/U82903/043169

Compound 237E in a simlar way as Conpound
I.D. Preparat.ion 237G (racemc): N 237G
é@ﬁ%oBmﬂ»alztgmoﬁag«aRé@ﬂeraz@mmﬁs@@mpmm1rsﬂ)napthy1)-N-<3-

an anal ytical HPLC
ret Ax?b%ér?@ppﬁ%dgﬂ@%g%h‘héaz ?@%‘DI ith SpeedROD 4.6 x
50 nm 10-90% aqueous net hanol over 4 mnutes

containing 0.1% TFA, 4 M/ mn, nonitoring at 220 nm
and a LC/ M5 Mr+l = 383°°t':0rrpound 237 was obtained from

237G by chiral pre ve HPLC sgparation (Chiral pak
AD, 250 x 4.6 mm 10 Jnic on by Et OH/ MeOH' DEA

50:50:0.1) as the fir ' mn) with ee%
reten$$'%’n time = 1.51

>99% It had an anal yti cal

mn. (Chronolith SpeedRODKAXG XN60 nm col um, 10- 90%
aqueous net hanol over 4 m\n es,)cont aining 0.1% TFA, 4
mM/mn, nonitoring at 220 nm Mnd a LC MS M++l = 383.

EXAMPLE 238 (38 4R) 4- am no-

1. 2, Apmatien Rostog B MR AR Mo RRyia - ot §Hyleatroom

fegpehﬁhre ana%aaécp'oPA B0\ .0 mhNES PR fiﬁxt’%ﬁ§w\5@§t1rred at
obtai ned from 237G by chi ral preparative HPLC

room temperature for 15 min and concentrated in vacuo to give 390 mg of (3R,4R)-

rel-4-azido-3-methoxypiperidine as the TFA salt. Compound 247B was prepared
from this TFA salt (52.0 mg, 0.19 mmoL) in a similar process as described for 146E.
It had an analytical HPLC retention time = 1.97 min. (Phenomenox S5 C18-HC 4.6 x
50 mm column, 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4

ml/min, monitoring at 220 nm) and a LC/MS M*+1 = 409.

247C. Preparation of 5-(((3R,4R)-4-amino-3-methoxypiperidin-1-yl)methyl)-N-(3-
methoxyphenyl)pyrrolo[1,2-f][1,2,4]triazin-4-amine (racemic)

Compound 247C (racemic) was prepared from 247B in a similar process as
described for 146. Compound 247C was purified by passing a 1 g SCX cartridge,
eluted with MeOH (16 mL), followed by the elution of 2M NHj; in MeOH (16 mL).
The eluant was concentrated in vacuo and further purified by prep HPLC to give 26
mg of 247C (Yield: 42%) as a solid. It had an analytical HPLC retention time = 1.51
min. (Phenomenox S5 C18-HC 4.6 x 50 mm column, 10-90% aqueous methanol over
4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS
M*+1 =383,

247D. Preparation of 5-(((3R,4R)-4-amino-3-methoxypiperidin-1-yl)methyl)-N-(3-
methoxyphenyl)pyrrolo[1,2-f][1,2,4]triazin-4-amine (Enantiomer A).
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separation (Chiral pak AD, 250 x 4.6 mm 10 m cron,
el uted by Et OH MeOH DEA 50:50:0. 1) as the second peak

W@ Ri056687623 nmin) with ee% >99% It had an anaP@r/UszN04/043169

HPLC retention time = 1.51 min. (Chronolith SpeedROD
4.6 x 50 mm col um, 10- 90% aqueous net hanol over 4

m nutes containing 0.1% TFA, 4 mM/mn, nonitoring at
220 nm) and a LG M5 Mtz 383. EXAMPLE 239
(3i?,4r,55)-4-ar nll_[;ﬁ I T({ -[ ( 3- net hoxyphenyl ) am no] pyr
r ol o[2,|-/][|,2,4]

yl } met hyl ) pi peri di ne@ml ol 2r epar ati on of
()-ethyl 3-acetoxy-4-bronopi panl dNme-locaar boxyl ate O
239A A m xture of Conpound B (racem c m xture)
(107 g, 371 nmol ) and ace\c anhydride (101 nL) in 165
nmL of dry pyridine was stiYrdd roomtenperature for
2.0 hrs. The solvent was renoved under reduced
pressure and the resi due was diluted with water and
made basic with . The m xture was extracted with

c hl or éfpmpﬁw(lct%@wai obfpingd fropheompaiid24Y (eRy # glairad pma@tlve
{1 @?ﬂgaczglgdfqﬁg § 2§J5 AL 8” °“ d\’%%%“

cen cru as an

EEGHN%QHQQE;NZ%O/S@@@I) 3@3011115019&1 147D 1s|a|'Qohd %84 Bad :Ehi T_DQD% ee with
' (m

@@@Plefﬁqretmqyon tgn@zt 6(5n1it3n @hlrah)ab 8\1%25@&& 6 mmo 30 figronH) ,

Bidattorhes ARy oy FaiRa. PO Chr bouyl at b 2595

A m xture of Conpound 239A (371 nmol) and DBU (92 g,

O3 P ohiptiB ohS LGS ab R o Bect it digaL YD riety - 3-

methoxyphenyl)pyrrolo[1,2-f][1,2,4]triazin-4-amine (Enantiomer B).

OCH;Z
HoNy -
O /©\
HN OCH,3
O B
N. —
N

247E

Compound 247E was obtained from Compound 247C by a chiral preparative
HPLC separation (Chiralpak AD, 10 micro, 2x5 cm column, 220 nm, 20 mL/min,
EtOH/MeOH/DEA, 50/50/0.1). Compound 247E is a solid and has an >99% ee with
the HPLC retention time = 8.9 min (Chiralpak AD, 250x4.6 mm, 10 micron;
EtOH/MeOH/DEA: 50/50/0.1, 0.8 mL/min, 220 nM).
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diluted with toluene and stirred for an additional 30
mn. The precipitate was renoved by filtration and

WO 2008066174 t h t ol uene. Conbined filtrates were MBHOSIN04/043169
with 1.0N HO, water and dried over anhydrous
anhydrous MgSO Concentration in vacuo afforded 67.56 g
(yield: 85.4% of 239B W&EZ&U—L NMVR (400 Mz,

CDd . : 1o _ 1 2 “N- l_ -3-
P B0 69l B o . o

3.80 (m | HmetBos5phéim)pyidlo[R1-9B1 054 tBkn-4-dm2 (t, J =
7.08, 3H). 239C Preparation of ()-ethyl

5- hydr oxy- 5, 6- di hydropyri di ne-1(2H)-car boxyl ate O 239C
To a solution of Conpowed; 239B (10.5 g, 49.2 mml) in

30 nml of EtOH waspggded a sol ution of 0.2N NaCH in
EtOH (65 nlL) and thejm xjure vvas red at 00C for 30
[ e

mn. After warm ng t t enpe , the reaction
m xture was neutralized with acral €@ediic acid.
Concentration in vacuo aff d@.S g of 239C as an
oi | . 1HNVR(400 MHz, CDd 3)\: b. ) (m IH, 5. 82 (bs,

5 |H, 4.20 (bs, IH), 4.18(q,N:]N/— 7.08, 2H), 4.04 (m
IH, 3.85 (m IH, 3.55 (m 2H, 1.28 (t, J = 7.08,
3H). 239D. Preparation of ()-ethyl

5- (t eChmpbhind ZUSRASPESArby Froyd47A. 8-V A ABYst 8¢ O6fbound
2H) - carboxylate i1~ s 239D To a sol ution of Conpound
280 d(He@ ag,an@i3tical AIQ retentiob Ginrel = dfl Sdnip. (BHR@HRermx 0TI 8-HC

ded imd 9.5 g,  140. ). d ..
3B AmET et TR G Sancin shanal averd hisSieg coptatmine e
10  TP&, MoihkinCmRiSoritld dt 220 nal) 2A0RTENIS PPPELalour e

overni ght. The reaction mxture was diluted with ether
(500 nm.) and water (1 L) at O0C. The organi c phase was

separated and washed wi o0 | (150 nL x 3), dried
WaBE So

(4aR,8aR)-rel-6-((4-(3-methoxyphenylamino)pyrrolo[1,2-f][1,2,4]triazin~-5-
| ylmethyl)-hexahydro-1H-pyrido[3,4-b][1,4]oxazin-2(3H)-one

15
o.

249A. Preparation of (3R,4R)-rel-tert-butyl 4-amino-3-hydroxypiperidine-1-
20  carboxylate
NH,

@A\OH
S
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anhydrous MgSO4. Concentration in vacuo foll owed by
flash chromat ography (hexane-EtQAc: 15:1 to 10:1)

w@bdosneads 25. 2 g (Yield: 94.49% of 239D as an PECT/UUS2004/043169

239E. Preparation of ()-ethyl
5- hydr oxy-.7- oxa- 3-aza- bi cycl o[ 4. 1. O] hept ane- 3-
car boX9agtigred solptiqn ob 134 (30 B8 243 wHAbioAE 2BoDMeDH] pnder

8 T8 oy BRI R 5

Revetdl @Rswahd etidrdtPuridet Bydiagen AMPSIIRIAIOE 1985, KBRlcalB)sOWas
00C during the addition. he m xture was stirred at

co®ved by $otration throgigh laehtM polycarbonmés filnw pmd finsed4vith Me©H (6x30
re.sol.id m CPBA (39.6.q9, 176.6 , (1% S

0o 0 s Foel GHed uhiecth D R for beRsdi U 29A. T

LRI s RIRRLPLIET € £RhtiddiRe =Ctﬁ7§m|nI Q@m%m&m%%tﬁggme x 50

renoved by filtration and the filtrate was Wi th
203 1NaR52 @3ueond thettiank]l Gler 4sminbids blartdGoihg((BDD phbsphod} acid, 4

and .brine, (250 , dried_over anhydrous Na2SO

R RgRIf Hl%%&gﬁae ?‘Mgl}dabﬁﬁ 2l hexane- Et OAc:
9.5:0.5to 9:1) on silica gel afforded 4.33 g of 239E
(lower, Rf) as an oil. 239F. Preparation of ()-ethyl
249R .ePtepbratiph @3R@ERMyéisietntuop Y)2chivteacdtaaddab)-£y cl o]
4.%. 0] hept ane- 3- car hoxyl ate 239F Conpound 239F was
Bra&parnteriding] 589X YlA®a sane reacti on as Conpound 239E
as an oil. 239G Preparation of ()-ethyl
5- hydr oxy- 7- oxa- 3- aza- bi cycl o%&] hept ane- 3-
carboxyl ate O HO NAA C 239GHN

‘\\OI'I

Sl

To a stirred mixture of 249A (428 mg, 1.98 mmol) and NaOAc (325 mg, 3.96
mmol) in 2.5 mL of acetone and 0.8 mL of water under N, at 0°C was added dropwise
chloroacetyl chloride (0.17 mL, 2.08 mmol) over 5 min. This mixture was stirred at
0°C for 10 min and at room temperature for 25 min. The mixture was diluted with
160 mL of EtOAc and washed with water (2x40 mL), saturated NaHCO; solution
(1x30 mL) and brine (1x30 mL). The EtOAc layer was dried MgSOy), filtered and
concentrated in vacuo to give 415 mg (yield: 72%) of 249B. It had an analytical
HPLC retention time = 1.96 min. (Chromolith SpeedROD 4.6 x 50 mm, 10-90%
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 ml/min,

monitoring at 220 nm) and a flow injection MS M'= 291 .

249C. Preparation (4aR,8aR)-rel-ters-butyl 2-oxo-hexahydro-1H-pyridof3,4-b]
[1,4]oxazine-6(7H)-carboxylate
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To a solution of Conpound 239E (4.33 g, 14.4 mmol) in
10 mL of dry THF was added a sol ution of TBAF (17.2

WorRgo50&126 rmol ) in THF. The m xture wasstirr edPCT/US2004/043169

overni ght at roomtenperature. Water was added and the
reaction m xture was extracted with EtOAc (100 nL Xx
3). The conbi ned organic | ayersjjwere washed with brine
and dried over Na2SO4. Conce atj on in vacuo foll owed
by flash chromat ography (hexafe-EtOAc: 1: 1 to 1:2) on
silica gel afforded 2.01 g (¢fi ehyd” 74.5% of239G as an
oil. 1H NMR (400 MHz, CDCIB)' 4)13 (g, J = 7.08, 2H),
4.05 (m IH, 3.80 (m IH, 3N/O0 (d, J = 10.15, IH,
3.62 (m IH), 3.45 (m 2 /LL (dd, J = 10.15, J
7.63, IH), 2.40 and 2.257(p&ttial, IH, 1.27 (t, J
7.08, 3H). 239H. Preparation of (+)-ethy|

5- hyd H'O)Q/Sti?rﬁdma'xtilr@ﬂm‘tﬂ&(j’réﬁ mg, 44.0.10nbBpt 40 exl3ef dry THF under

SR fitertons weg agpSEa0NG e Qa8 Stibeea) Bt vigre
Qfas I@l@é:d 4880 t@ﬂa{)ergtﬁr@fm lin bfld glll'g:rrchgi] ithUHE ség%téag

stirred overnigh room tenperature ter was
A A badutiea cThomixtivetwaseongntratet iaeded and dilufet @Ath A(OZML of

i hed wi
S NG, SOy The s o s & Ao et SITLRHE EAO PG 60
L)V a6 eoﬁ]ememm@%x&mae&% %&B%ﬁpéf (130 mL). TheEOAc

(héxane-EtOAc: 1:1 1:2) on silica ge
tayeivivad dtiedABIZS @), ﬁlﬁﬂd’:dl ami cncaitlatedlibivbivie to40Q MAzmg (yield:

oy b A e o o
Sﬁ&ed&@]} 4% =50 ﬁl?lg 19507 & ohé gffeth&@)e(%vlgf;il %én&tgs co]nt%}mng 0.2%

2391. 'Prepar a azid
pE@thbmjmmdM:mUanm dnmtﬁtormg aa2bny) aidedd.CNBS Mt = 257.

249D. Preparation (4aR,8aR)-rel-hexahydro-1H-pyrido[3 ,4-b][1,4]oxazin-2(3H)—one

o]

o

.\\o
N
H

To a stirred mixture of 249C (70.0 mg, 0.0.27 mmol) in 1 mL of CH,Cl, at
room temperature was added TFA (2.00 mL, 25.9 mmol). The mixture was stirred at
room temperature for 1 hr and concentrated in vacuo to give crude 249D. This
material was mixed with DMA to make a 2 mL stock solution and was used as is in

next step reaction.

Compound 249 was prepared from 249D in a similar process as Compound

146. It had an analytical HPLC retention time = 1.85 min. (Phenomenox S5 C18-HC
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OH 2391 To a solution of Conpound 239G (2.0 g, 10.7
rnnmol ) in 2-nethoxyethanol (40 nl) was added NaN3 (3.5

wW@200586A476mol ) and NHAC (2.3 g, 42.72 mmol ). HEEUS2004/043169

reaction m xture was heated at 1250C overnight. After
t he sol vent was rempved

| ] t t t ,
é%%g#é‘ 3’&5 gﬂéﬁgﬁ%gg%ﬁég%ﬁ% %qﬁ%a% SY femipartescapi@ping -4 %
n[g]ﬁﬂj . i ’M@Pﬂ d dried
gyégr?\gan yg%%ltﬁﬁ%@%?%géﬁkﬁ“gl on | nléa%pgbapol I {):N:d

by flash chromat ography (hexane-EtQAc: 1:1 to 1:2) on
silica gel afforded 0.64 of 2391 (higher Rf) as a
RXAVBLS 2

crystalline material. T m stry was
c a0 4ERBER yz%ih’@@k@m: Mo A-bi @ 418z808(781)- hyl)-N-(3-
detr(gqrdrm nat ?o%. 23 #1 : Prﬂeyéﬁfgfziﬁgnﬁoj gz; et 117%) yhmethyl)-N-(3
4-azi do- 3 , SReiPRBRERPEYERIL P L 2l Pite N oH
239J Conpound 239J was prepared from239H in a sinmlar

reacti on as Conpoun 391 as a crystalline material.
239K. Preparation of =

(res)-4-azido- 3, 5- hoxynet bexy) pi peridi ne239K
To a sol ution of Conpoun 2391¢$Q\ing, 2.78 nmmol) in
dry CH2A 2 (5 nL) was =d ZaNPT 2NEET g6 L, 33.4
mol ), foll owed by MOMJ O L, 22.2 nmol ). The
reacti on m xture was heat gd t OC overnight. After
cooling to room tenperat ure;Ng reacti on was dil uted

with CH2C | 2, washed with 10%citric acid, sat'd NaHCO
and brine, and dried over anhydrous N a2SC .

oo or oG BR R PR AP U L PASHERD ke
feRfeldrerd 16 UGRL Wf &IFOHE (Vg 4dtRE dRfwiké ERE LIANH /ether solution (0.70

ml, 0.70 mmoL). This mixture was stirred at room temperature for 70 min and

quenched by the addition of 200 mg of Celite and 200 mg of sodium sulfate
decahydrate. The mixture was stirred at room temperature for 50 min. The insoluble
was filtered off and rinsed with MeOH (3x 15 mL). The filtrate was concentrated in
vacuo and purified by a prep HPLC to give 78 mg (yield: 81%) of Compound 250. It
had an analytical HPLC retention time = 1.68 min. (Phenomenox S5 C18-HC 4.6 x 50
mm column, 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4

ml/min, monitoring at 220 nm) and a LC/MS M*+1 =395,

EXAMPLE 251
N-(4-fluoro-3-methoxyphenyl)-5-(((4aR,8aR)-rel-hexahydro-1H-pyrido[3,4-

b][1,4] oxazin;6(7H)-yl)methy1)pyrrolo [1,2-f][1,2,4]triazin-4-amine
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The m xture of the above prepared internedi ate and KOH
(1.84 g, 85% in 8 nL of EtOH and 4 nL of water was

wheasmshit® refl ux overnight. After cooling to PODIS2004/043169

tenperature, the solvent was renoved under reduced
pressure and tgfﬂrem due vvas %g;ut ed with water and

extr aé‘g‘éP‘Wl@@ agpreppied fTo R ghdpipElr progessiag Compound

I

.ﬁ%?i&aﬁ%&%&%@% }@grﬁgeﬂg%ﬁg 5%5 {84 5t Pﬁ@ﬂbﬁéﬁ‘o&%'@& HC

I'n vacuo a K as ano

red €60 alm \velsiniss €0-9077 fEtdys hethidie oRerd mitadstdoafihe0.1%
wi t hout further purification. 1H NVR (400 Mz, 3):
AF#g 4gl/mip, mogitgringpt 220ppm) @d L CAIS 3+l =34180- 3. 40 (m
5H), 2.46 (m 2H). i 239L. Preparation of

()-(3R, 5R)-re/-4-azido-3

, 5- bi s(met hoxymet hoxy) - ExsMEIiLRe339L Conmpound 239L
vvaz@g ared from239 J in a simlar reaction as

Rtr4-280%0- éé%[@rlgagtilaxmhn@yl)mmeolpaholoﬂsﬂ WR2Aigazin-5-

376 (m 1 W metTytost el pyclngiane, "

IH, 3.25 (m IH) 3.03(pp IH), 2.70 (m IH), 2.53
(m IH. 239M Preparat| gﬁ%of

()-(3S,4r,5R) ~re/ - azH!N{_I - ((4- (3-met hoxyphenyl ani i no
)- pyrrol o[l HN - =

,2-f1[1,2,4]triazi n~5/yn\ et hyl) - bi s( met hoxynet hox
y) pi peri di ne 239M Conpoupd 239 repared from 239K
in a sanme reaction as ounth 146E & a foam
Conpound 239Mhad an anal yt ) LC retention tine =
2.582 min. (Chronolith Spe&ed )colurm46x50m’n
10- 90% aqueous met hanol con alm'mg 0. 1% TFA over 4
mnutes, 4 nL/mn, nonitoring at 254 nm and a LC/ M5
M+ + 1 = 502+. 239N. Preparation of
(3S,4r,5R)-re/-4-azido- I - ((4ydp3-

met hoxyphenyl am no) pyrrol o[ 1
,2-1]1[1,2,4]triazin-5-yl)nmethyl)piperidine-3 ,5-diol

252A. Preparation of 1-tert-butyl 3-ethyl 4-oxopiperidine-1,3-dicarboxylate

252A

A solution of ethyl 4-oxopiperidine-3-carboxylate (16.2 g, 95 mmol) in CHCl;
(160 mL) was treated with a solution of NaHCOj3 (9.6 g, 114 mmol) in water (170
mL). This biphasic reaction was treated with a solution of Boc,O (20.7 g, 95 mmol)
in CHCI3 (60 mL). The resulting reaction was heated to reflux for 18 hours, cooled to

room temperature and the layers were separated. The aqueous layer was extracted
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239N The m xture of Conmpound 239M (0. 65 nmol) and 6N
HO ( 2 m) in 3 nL of THF was heated at 500C for 2

whe@s/oefiver cooling to roomtenperature, the mMPEI/USE04/043169

was made basic with NaOH, extracted with Et OAc and
dri ed over anhydrous NaaSO Concentration in vacu

aithdrded Geol ¥ Peonqmpbined grgpnieilayess mﬂ@edz@baxﬁﬂa)dfﬂtered

PRSPl LS AR iy B85 D

aqueous net hanol containing 0.1% TFA over 4 mnutes, 4
nm./mn, nonitoring at 254 nm and a LOMS M+ + 1 = 4
11+. The m xture of Conpound 239N (260 ng, 0.633 nmol)

2A2B Pr8dpalBida ofigR)- 1-t27bunybB pthiyh4-THph¢rFlethylamin)ded-ihydro-
0.3 ) s heated at 700C overnight. After cooling
é’éﬂng‘ﬁ%ﬂr%@ﬁb@ﬁﬁtﬁﬁﬁ‘@a t he mixture was diluted wth

water, acidified with 2N HO gnd washed with Et OAc

(2x). The aqueous | ayer was Mfasified with 2N NaOH and
extracted with Et QAc (2X i ned organic |ayers
wer e washed once with wa er anhydrous
Na2SO4. Concentration in vacuo fpllowed by trituration
with ether afforded 180 ng of 9 @as a solid. Conpound
239 had an anal ytical HPLC ret}nt/% time = 1.211 nmin
(Chromol i th SpeedROD col um £6 % nm 10- 90%

aqueous net hanol contai ning 0.1% TFA over 4 mnutes, 4
m./mn, nonitoring at 254 nm and a L M5 M+ + 1 = 385
+. EXAMPLE 240 252B

(3R/'5' ,5R/5)-4-am no-| - ({44(3- met hoxyphenyl ) am no]
ryrrolo[2J-/1[],2,4]triazin-5-

yl } metyh Wel=2 o ] :

b eparcl YRR 1o 57 i) ot HRQUBGE LIRS ngagga with
(Eﬁbphﬂ@rlém:ﬁlahﬁnea(lsdlmﬂ hahnid)dandp-Bs@HY1.5¢9] ThPLdGction

retention tinme = mn. (Chronolith SpeedROD
B GRS paleddp reflx Viléh DB P fRs R8s, CHIRTBPHTE §gras

go eﬁa ’ErE)F d%gﬂf@]ﬂém{ﬂrél l\%a@ﬁed éltﬂ'isétma%d aﬁﬁ@ést I@&ﬁ@@g ?j PN %66 mL)

and brine (2 X 200 mL). The combined organic layers were dried (Na;SQy,), filtered

and concentrated. The crude material was filtered through a pad of silica (100%
CH,Cl>) and concentrated to provide 14.7 g (yield: 49%) of Compound 252B as an

oil.

252C. Preparation of (35,4R)-1-tert-butyl 3-ethyl 4-((R)-1-phenylethylamino)-

=53
ojl\o/k

252C

piperidine-1,3-dicarboxylate
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M+ + 1 = 384+. EXAMPLE 241A
(3S,5S)-4-am no-1-({4-[ (3-nmet hoxyphenyl ) am no] pyrrol of

WQ20080661Y6 [ 1, 2, 4] tri azi n-5- vyl PCT/US2004/043169

} et hyl ) pi peri di ne-3, 5-di ol (Enantiomer A, chiral)
Compound 241A (Enantiomer A) was prepared from?240 b y
chiral preparative HPLC separation (using Chiral pak

AD el/gtlgg) CI(I’I]S)LE{d%_(% asi(%gé}j%%a wuﬁ% dﬁ%ﬁﬁl&hﬁ%ﬁt@?%

Sxdliit@n&fﬁnﬁlem ads amargmwn zszlk (HPLE 3981&113{&) A abbtoBitrile (200 mL)
1.044 mn, (Chronolith SpeedROD colum 4.6 x 50

r0d 9osticagiled08 ne: Hawsblusonwas aealed B Q.96 mis.N@(ﬁéAc)éBH (333 g,

mégm esD %%hderyé%&]ﬂﬁgﬁ %5%12)%}%8\9& Eithours ’fh@ reactlon Wascgjl:1r¥esd for two

(b3Res2it Tis fendAR@rebfter the Fndr SRR YiIHREA% kU8 Wl Alemob R0 -10
[2, 1-f\ [1,2,4]triazin-5-

thsmly olpEthed by eddtisa df bN N@ng@nﬁg 81]i Nd‘ﬁ‘a(]gj lc(> )obo mL), 6

XA g Sl B SRR ) e e gk to
L)t

(R BB, el B, kel SR a5 SR ot

GaittpGHRAL, 2242236 Gnl()wint theHonGinal @i} Jayesveer® dEERIEHSO,),
fromeither 239L in a simlar process as Conpound 239.
erqpd audyppgentrated in vacuo. Purification by flash chromatography (10% to

30% EtOAc/hexane gradient) on silica gel afforded 6.0 g (yield: 41%) of Compound
252C.

252D. Preparation of (3R,4R)-1-tert-butyl 3-ethyl 4-((R)-1-phenylethylamino)-

NH
©/E'jm/<°
OEt
N

(o) o

piperidine-1,3-dicarboxylate

252D

A solution of 252C (2.90 g, 7.71 mmol) in ethanol (70 mL) was treated with
21% NaOEt in ethanol (7.5 mL). The reaction mixture was heated to 50 °C for three
hours, cooled to room temperature, and then concentrated. The resulting oil was
taken up in dichloromethane (150 mL), washed with 20% NH;ClI (2 X 50 mL). The
organic layer was dried (Na,SOy) and concentrated to an oil. Purification by flash
chromatography (10 to 25% EtOAc/Hexane gradient) on silica gel afforded 1.20 g
(vield: 41%) of Compound 252D as an oil.
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Ex. R Compound Nanme [MtH] Ret Tinme (mn) 242
(35,55)-4-am no-1-({4- 403 0.958 [(4-fluoro-3-nethoxy-

W@ 2005066129 phenyl ) am no] pyrrol of 2, PCT/US2004/043169

[-/][1,2,4]triazin-5-yl}- Enantiomsr A

?Z%tﬂgly %a@%c%féfﬁ%@ ﬁR?iz{er;t Apggfl é eglgé 4-aminopiperidine-1,3-

[dgcﬁéﬂg(}#, ©- 3-net hoxy- (5.395 a)
a

mno] pyrrolo[2, 1-f\[1,2,4]triazin-5-yl }-
Enanti oner B nethyl) pi peridi Ne- 3,5- di ol 244
rac~(3i ?, 5i ?)-4-am no-1- 379M1. 1
({4-[ (3-et hynyl phenyl ) - anmino]pyresel o[ 2, 1-f\ [1,
racem c 2,4]triazin-5-yl [yl ) pi peridine-3, 5-di ol
245 (3i?,5/7?)-4-am no- | 4;L§79 1.122
[ (3-et hynyl phenyl) -

252E

A solution of 252D (1.18 g, 3.13 mmol) in MeOH (31 mL) was treated with
ammonium formate (1.58 g, 25.1 mmol) and 10% Pd/C. The reaction mixture was
heated to reflux for 14 hours then cooled to room temperature. The resulting solid
was removed by filtration and washed with MeOH. The filtrate was dried (Na;SO4)
and concentrated under reduced pressure to give 0.82 g (yield: 96%) of Compound
252E as an oil.

252F. Preparation of (3R,4R)-1-tert-butyl 3-ethyl 4-aminopiperidine-1,3-

dicarboxylate
o]
\/\OJ\NH o
A
OEt

LA

1

1 252F

A solution of 252 (0.80 g, 2.94 mmol) in dichloromethane (29 mL) at 0 'C
was treated with diisopropylethylamine (0.41 g, 3.23 mmol). A solution of
allylchloroformate (0.46 g, 3.83 mmol) in dichloromethane (29 mL) was slowly added
over 30 minutes. The reaction mixture was stirred at 0°C for 16 hours, then slowly
warmed to room temperature. The resulting solution was diluted with

dichloromethane and washed with saturated NaHCO; (2 x 50 mL). The organic layer
- 139 -



10

15

20

<8.496a) am no] pyrrolo[2, 1-f\ [1, Enantiomer A
2,4]triazin-5-yl }nethyl )piperidine-3,5-diol 246

WO 3®58&)1761- am no- | - ({4- 379 1.122 [(3-ethynyl ph€rnysl004/043169

(12.704 a) am no]pyrrolo[2, 1-f\ [1, Enantioner B
2,4]triazin-5-yl} methyl )(gi peridine-3,5-digl Chiral
eRs ted KiNasOppdensairatedowder rodneed passuiep Thedewiting qil was

BB Y B 0 A S e sificg pshfg eive
.98 Ny Saes4moxymbenydund@perak af 3il . 1-f\
[1,2,4]triazin-4-am ne 247 247A. Preparation of

(3R 4R) -rel ~fe?t - but yl 4~azi do- 3- met hoxypi peri di ne- | car

I%Eg%ﬁl) aiégﬁ?lﬁgogloﬁg%%’%ﬁgn?@y%é[( 3?1]8 }%%éﬁwgefﬁﬁ%%ﬁg%%ylate

dry THF at room tenperature under nitrogen was added
95% NaH (40.0 ng. 1.58 mol ). This m xture was stirred
at roomtenperature for 15 h@and then quenched by
addi tion of 30 nL of waiex aqueous sol uti on was
extracted with Et OAc (2 X 20 . e conbi ned Et OAc
extracts were washed with brj ¢8Qni) dried (MSHY),
filtered and concentrated inlivaduo % give 310 mg
(Yield: 92% of 247A. It had gh analytical HPLC
retention tinme = 2.86 mn. (Phenonenox S5 C18-HC 4.6 X
50 mm col um, 10-90% aqueous net hanol over 4

252G

A solution of 252F (0.87 g, 2.44 mmol) in dichloromethane (12 mL) was
treated with TFA (2.4 mL) at 0 °C. The reaction mixture was stirred at 0 °C for one
hour then allowed to slowly warm to room temperature. Stirring was continued at this
temperature for five hours, concentrated, and azeotropically evaporated with MeOH
and toluene. The resulting oil was purified by flash chromatography (0 to 2%
MeOH/CH,Cl,) on silica gel to give 0.47 g (yield: 79%) of Compound 252G as an

oil.

252H. Preparation of (3R,4R)-methyl 4-(allyloxycarbonyl)-1-((4-(3-methoxyphenyl-
amino)pyrrolo[1,2-f1[1,2,4]triazin-5-yl)methyl)piperidine-3-carboxylate

(0] 0
_/_o>_NH \‘\\”\OMe |
O A
7N
\ N\N/)

252H
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m nutes containing 0.1% TFA, 4 mM/mn, nonitoring at
220 nm and a LC/ M5 M+ Na = 279. 247B. Preparation of

WGB2(0§08R76IR) - r eZ- 4- azi do- 3- net hoxypi peri di n- | -pCh/IBL1004043169

)- N (3- nethoxyphenyl)pyrrolo[1 ,2-f][1
, 2, 4] triazi nv4-am ne oastlrred sol ution of 247A
(310 rAySuspessionpid2G (.21 g(0.8F maableft43-arethsyiphenylamino)-

BTGl AR FERLR0 oy SRR B0 Ny an

chisemopylathgtiniife (ACUg, (.87 Gimod) id Me@N (O ml3Riad Riated to 60 °C for
rel/ ~4-azi do- 3- mef hoxypi peri dine as the TFA salt

osfpeunen axpenpkaed reynsred The mevlting 911WA pslaﬁ@d b5 sl

Bl 2y S SR OB R TR R BT 38 el G of

Gompduni @52ARR@%0H8. C18-HC 4.6 x 50 nm col umm, 10-90%
aqueous net hanol over 4 mnutes containing 0.1% TFA, 4

m/mn, nmonitoring at 220 nm and a LG M5 M++1 = 409.

S AR L TR R falvigirarsar) e e ey pino)
{p?rrgl%l RGNy pha ey s KhRkikypsretibine-3-carbox alhc acid

Jtfiazi n-4-am ne (racem c) Conpoun
(racemc) was prepared f m247 inasimlar process

as described for 146. Co i was_purified by

passing a 1 g SCX Cﬂyﬂ%ge e ut ed wi OH, (16 nl),
foll owed by the elution of XM KXH3 in 16 m). The
el uant was concentrated in va arfﬂ"furthé’r purified

solid. It had an anal ytical HPL egtion tinme = 1.51
m n. (Phenonenox S5 C18-HC 4.6 X col um, 10-90%
aqueous net hanol over 4 mnutes containing 0.1% TFA, 4
m/mn, nonitoring at 220 nm and a LC/ M5 M-+l = 383.
247D. Preparation of 5-(((3R, 4Ryyp4-am no- 3- rrem)xypl
reridml-yl)methyl)-N(3-

met hoxyphenyl ) pyrrolo[l,2-f][1,2,4]tri aZ| n 4 am ne

(et e AP B EPore R IBT LD gy wes
%ﬂ ﬁx{ﬂﬂiﬁo‘%ﬂnoﬁghﬁ'rﬁé 20.29%%.9 Bk Ui e Mxth was stirred
for 14 hours, neutralized to pH = 7 with saturated aqueous NaHCOs, then
concentrated to a volume of 1 mL. The resulting slurry was dissolved in MeOH and
purified by preparative HPL.C (YMC ODS-A 5um, 20 X 100 mm, solvent A 10%
MeOH-90% H,0-0.1% TFA, solvent B 90% MeOH-10% H,0-0.1% TFA, gradient 0-
100%B, 12 mintues). The desired fractions were combined and concentrated under
reduced pressure to remove most of the MeOH, neutralized with saturated aqueous
NaHCOs; to pH =7, and extracted with EtOAc (2 x 50 mL). The combined organic
layers were dried (Na;SOy) and concentrated to give 0.30 g (yield: 94%) of
Compound 2521 as a solid.

252J. Preparation of allyl (3R,4R)-1-((4-(3-methoxyphenylamino)pyrrolo[1,2-
JI[1,2,4]-triazin-5-yl)methyl)-3-(methylsulfonylcarbamoyl)piperidin-4-ylcarbamate
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Et O/ MeOH DEA, 50/50/0.1). Conpound 247D is a solid
and has an >99% ee with the HPLC retention tine = 6.5

wormws0&hie al pak AD, 250x4.6 mm 10 nicron; PCT/US2004/043169

Et OH MeOH DEA: 50/50/0.1, 0.8 ni/mn, 220 nM. 247E
Preparation of

5-(((3S,4S)-4-am no:__3§\glet hox,ypi\ ridin-I-yl)nmethyl)-N
(3- met hoxyphenyl ) pyrnal®[l, 25§J19 , 2, 4] tri azi n-4-am ne
(Enantiomer B). OCH3 i 2 npoyind 247E was obt ai ned
from Conmpound 247C by a &hi Sprepar ative HPLC
separation (Chiral pak AD, 190 m\cro, 2X col umm, 220
nm 20 ni/mn, EtOH MeOH 0/ 504~ B~ ound

247E is a solid and has an >99% ge wth the HPLC
retention tinmne = 8.9 mn (Chiral 250x4.6 nmm 10
m cron; Et OH MeOH DEA: 50/ 50/ 0. I\ ,\S)rrL/ mn, 220

nM . EXAMPLE 248 N

rac-5-{[ (3i ?, 4i ?)-4-am no- 3- met hoxypi peri di n-

1-yl ] methyl }-L~™-(4-fluoro-3-

met hoxyphenyl )pyrrolo[2,1-/][| 2828] tri azi n- 4- am ne

OCH3 HN OCH 3 T 1IN N Conpound 248 was prepared from
247A in a simlar process as Conmpound 247 and had an

anal ytA ¢abtiblPb252168R3bi00.65 nfBofy it MEENTIAR mfl TRER UTERDKyich
S5 C18-HC 4.6 x 50 mm col um, 10-90% aqueous "net hano
ciimethglamimepiperidinn(7di mg, o Dmitel )T PECI40.48 /gnd 84 mmol), followed

ggfghét arlllegl%fgr}an%gg (d? {Q g,alr?gfi r%mLog. I\ﬁlehﬂg;c!tior:l rrél‘rig)(tllire \ENésA Q{llar%e for
two hours, quenched with water, and concentrated. The resulting slurry was dissolved
in MeOH and purified by preparative HPLC (YMC ODS-A 5um, 20 X 100 mm,
solvent A 10% MeOH-90% H,0-0.1% TFA, solvent B 90% MeOH-10% H,0-0.1%
TFA, gradient 0-100%B, 12 minutes). The desired fractions were combined and
concentrated in vacuo, neutralized with saturated aqueous NaHCOj; to pH =10, and
extracted with EtOAc (2 X 50 mL). The combined organic layers were dried
(NaxSOy4) and concentrated to give 0.22 g (yield: 62%) of Compound 252] as a- solid.

A solution of 252J (100 mg, 0.18 mmol) in THF (4 mL, degassed with argon)
was treated with Pd(PPhs)4 (21 mg, 0.018 mmol) and Et,NH (33 mg, 0.45 mmol).
The reaction mixture was stirred for 90 minutes then concentrated. The resulting
solid was dissolved in MeOH, purified by preparative HPLC (YMC ODS-A 5um, 20
X 100 mm, solvent A 10% MeOH-90% H,0-0.1% TFA, solvent B 90% MeOH-10%
H;0-0.1% TFA, gradient 0-100%B, 12 minutes). The desired fractions were
concentrated to, neutralized with saturated aqueous NaHCO; to pH =10, and extracted
with EtOAc (2 X 50 mL). The combined organic layers were dried (Na;SOg4) and
concentrated to give 36 mg (yield: 42%) of Compound 252 as a solid. It had an

analytic HPLC retention time = 1.62 min (Phenomenex Su C18 4.6 x 50 mm column
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(4aR, 8aR) -re/ - 6- ((4- (3- met hoxyphenyl ani no) pyrrol o[ |, 2-
f1[1,2,4]triazin-5-

W@ kjosmwediyé ) - hexahydro- | H pyrido[ 3, 4-b] [ |, 4] oxarCuUR{084M43169

-one 249A. Preparation of (3R 4R)-re/-tert-butyl

4-anj no- 3- hydro i.peri di nex ylate I O To, a

ST B G e By R acalid e B arod et 220
ofmMVgHnder74N2 was added 20%°d(COH) 2/C (108 ng). The
reaction flask was purged with H2 several tines and
stirred under hydrogen atnosphere for 18 hrs. The

catal yst was renoved by filtration through a 4nM
pol ycarbonate filmand ri nsEEANPREMSSH (6x30 nmL). The

fil . t ' : ' 5 L
(i SR B0 B Eo i Pl o A B acin-s-
retention timeyhni:ti3)-NMmethylplpesiditel 3-barbpeadROD 4. 6 X

50 nm 10-90% aqueous net hangl over 4 ninutes

cont ai ni ng 0. 2% phosphqric agid, 4 m/mn, nonitoring

at 220 nm and a LC M5 SERaAvle 249B. Preparation

(3R 4R)-rel -tert-butyl Am do) - 3-

hydr oxypi peri di ne- 1-carbg [
m xture of 249A (428 ny, 1. ROAC (325 nmg,
3.96 mmol) in 2.5 nL of aceto 0.8 nL of water
under N2 at O0C was added dr vv',\,§e/)chl or oacet yl
chloride (0.17 nmL, 2.08 mmol) oveN 5 nin. This mxture
was stirred at OOC for 10 m n and at room tenperature
for 25 min. The mxture was diluted with 160nL of

Et OAc and washed with water (2x483nl), saturated NaHCg
3 solution (1x30 nmL) and brine (1x30 nL). The Et CAc

| ayer was dried (MgSO4), filtered and concentrated in

A0 ottt & SRR UHLEI - ofisHO BlpSit- i g
SpeiadpORotb] 6,213 (2, 470 azid5 S0 R IpALsidifRt Nanbbxyomer 4

m nutes contai ning O. 2%8hosphog c acid, 4 m/mn,

>—NH \\\‘“\OMe

253A

A suspension of 252G (0.24 g, 1.0 mmol), 4-(3-ethylnylphenylamino)-
pyrrolo[1,2,4]trizin-5-ylmethyl triethylammonium bromide (0.43 g, 1.0 mmol), and
diisopropylethyl amine (0.13 g, 1.0 mmol) in MeCN (15 mL) was heated to 60 "C for
one hour, then concentrated in vacuo. The residue was purified by flash
chromatography (2 to 5% MeOH/CH,Cl,) on silica gel gave 0.24 g (yield: 50%) of
Compound 253A as a solid.
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nmonitoring at 220 nm and a flow injection M5 M= 291
249C. Preparation (4aR 8aR)-re/-tert-butyl

wQ2@soed1exahydr o- | H-pyri do[ 3, 4- b] PCT/US2004/043169

[ 1, 4] oxazi ne-6( 7H) - car boxyl ateTo a stirred m xture of

24 I 10 nL ofd THF d N2

225348 ShicomiiBin & (o TRe el oabon il (4 by phenylomino)-
-at

B L KA Y Sy PG Bhe RSP AR

solution. The m xture was concentrated in vacuo and

diluted with 40 nL of saturated NaHCg 3 sol ution. The

aqueous sol uti on was ext R ted th EtQAc (3x 60 nL).

The conbi ned Et OAc extra\%a hed with brine (Ix
S

30 mL). The Et OAc | ayef ed (MyS filtered

and concentrated in vacuo t e 34‘1_|4|'r\l ield: 96%
of 249C. It had an anal yti cal tentio ime =
2.01 min. (Chronmolith SpeedROD 4 Q nm 10- 90%
aqueous mnet hanol over 4 m nutes ihing 0.2%

phosphoric acid, 4 m/min, nonitori ngl at 220 nm and a
LG M5 M+ = 257. 249D. Preparation

(4aR, 8aR) -re/ - hexahydro-1 H pyrido[ 3,4-Db][|, 4] oxazi n-2(
3H)-one To a stirred m xture ofy3$C (70.0 ng, 0.0.27
mmol) in 1nl of CH2A 2 at room tenperature was added
TFA (2.00 nm, 25.9 mml) The rrixture was stirred at

on R IR R gasaR 0o a3 RS Rl B A R P R was
BdefecPo i IHOBAGHOR LA ((OTY QD 1) 00 Scrh erhird eic

step reaction. Conpound 249 was prepared from 249D in
areagtivinl mixtye o stirad f@dmﬁwmsl nguiglizéd tonpld =ahwith saturated

| P t ent Ph
SRetly R CH st Coriehs i TS tssuhog B dins GRS RERH! Stéom
QMRIMpUAHFIEH Myt ;ﬁ@pa@mfeamw gygic%&fn‘l\gg& ﬁﬁfﬁ @p/;azioog) mmEX%)I\l/\Igent A 10%

nDnltorln at 220 nm
29gOBL-9Q %&a@ -84 TFéZS(Hé&I&Iﬂ/%Q%M@b@Hth%iH[zG M1%]TFA, gradient O-

L@Oﬁ%%ﬂw%sm PETSTRC Bty ahels coneepirastpeytraffed it

saturated NaHCOj3 to pH =7, and extracted with EtOAc (2 X 50 mL). The combined
organic layers were dried (Na,SOy) and concentrated in vacuo to give 0.22 g (yield:

93%) of Compound 253B as a solid.

253C. Preparation of allyl (3R,4R)-1-((4-(3-ethynylphenylamino)pyrrolo[1,2-
SI[1,2,4]-triazin-5-yl)methyl)-3-(methylcarbamoyl)piperidin-4-ylcarbamate
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30

To a stirred m xture of Conpound 249 (100 ng, 0.24
mmolL) at roomtenperature in 4 nL of dry THF was added

wale@pmbaes | M Li AEFL/ et hersol ution (0.70 nmL, O.FOr/DRWR/043169

This m xture was stirred at roomtenperature for 70

m n and quenched by the addition of 200 ng of Celite

and 200 ng of sodium sul fate decahydrate. The m xture

was stirred at roomtenperatur 50 min. The

i nsoluble was filtered off and rinsed with MeCH (3x 15
m.). The filtrate was concentrated in vacuo and

purified by a prep HPLC to |ve 78 %Q&yl el d. 81% of
Conpoufdobision of 2538 {0.8% ga%é ynely in (et @hd) wop treatpd with

pm col um,
ddljsgglg? g%ﬁi é%@ﬁ%@%%b{ﬁlovei&i 1%%%(3{ gzo)icloﬁf’ A ni ng 0.1%
'Eﬁé‘(dnﬂetm/l'afﬁlﬂo)pH@S{Phb@lhhﬂl@xaﬂu&%ghmat@ MekrdinkférVofeMed to as the
= 395. EXAMPLE 25

'\PB@P RW@‘%) 8- Fox 1088 mmely pyd 8 N ethaRnearin FEF (AdRanyd 38
r?{'?l azin- g?% I{}‘figj“lfn% PR Ft)lr&,dr for 8P Eomé unenched with water, and

[cbnéerdatedd. aRticnedrang §18£0 RO didoled in WS OPI fighedictinbgm
249D in a simlar process as Conpound 250. I't had an

anepayativeallPHRI(TM @ QM -Aotnm,i 205 $0Q.me, spivent A RAENMIeOTBR0%

PO e PO e e s, 1

TRiuteRY. | Tk ddsirdd Grabiidnsande @oﬂc@ﬁﬁ@e%‘éhuﬁlﬁa%y skeAYE-fueous
252 (31?,4/?)-4-aimod-({4-[(3-nmeth

rN\f&iﬁ()'lD} enp &i1 Py andGxbfatet with] Et%cﬁﬂﬁx S(amllj Fhe combined orgamc
t hyl hyl sul f di 3- b
JebToustk driscdbbr o0 SA0 SPICETIbR IbUYP @ SRR E CHld: S5%) of

A RiRSIsae [A6; di car boxyl ate O 252A A sol ution of
et hy# 4{1 oxogd&eréodlﬁne 3-carboxylate (16.2 g, 95 mmol)
in CHC 3

A solution of 253C (100mg, 0.20 mmol) in THF (5 mL, degassed with argon)
was treated with Pd(PPhs)s (23 mg, 0.020 mmol) and Et,NH (37 mg, 0.51 mmol).

The reaction mixture was stirred for 90 minutes, and then concentrated. The resulting
solid was dissolved in MeOH and purified by preparative HPL.C (YMC ODS-A 5um,
20 X 100 mm, solvent A 10% MeOH-90% H,0-0.1% TFA, solvent B 90% MeOH-
10% H,0-0.1% TFA, gradient 0-100%B, 12 minutes). The desired fractions were
concentrated, neutralized with saturated aqueous NaHCOs to pH =10, and extracted
with EtOAc (2 X 50 mL). The combined organic layers were dried (Na;SO,4) and
concentrated in vacuo to give 36 mg (yield: 42%) of Compound 253 as a solid. It had
an analytic HPLC retention time = 1.96 min (Phenomenex Su C18 4.6 x 50 mm
column 10-90% aqueous methanol containing 0.2% H3PO,, 4min grad. monitored at

220 nm), [M+H]" = 404.

EXAMPLE 254
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(160 nmL) was treated with a solution of NaHCO3 (9.6 g,
114 mol ) in water (170 nL). This biphasic reaction

wor®soedat ed with a solution of BOC20 (20.7 g, POBURI0I/Y43169

in CHClI3 (60 nL). The resulting reacti on was heated to
18 hours, cooled to roomtenperature an

fl
Iﬁ@ﬁéﬁéﬁmﬁw Uit tomiinnenily o Wtriazin.s-
organ; ¢ 1 ayer s ] (ﬁéﬁe‘%ﬁgﬁ)@ L

concentrated to g| ve 22¢g ( el d: 86% of Conmpound 252A
as an oil. 252B. Pre at 1\|. (R) 1-tert-butyl

3-ethyl 4-(I-phenyleth ydropyrldlne-
1, 3(2H) - di car boxyl at e {52 A soI 252A (229, 81
mmol ) and tol uene (400 wadit r e te@\Mth

OR) - | - phenyl et hanam ne (12.)5_ 97 mmol ) and/ ?- TsOH
(1.5 g). The reaction m xt re heated to refl ux
with a Dean-Stark trap for ﬁm% The m xture was
cooled to roomtenperature, washed mnth sat ur at ed
aqueos NaHCO (2 X200 nL) and brine (2 X200 nL). The
conbi ned organic | ayers were &ied (Na SO ), filtered
and concentrated. The crude terial was filtered

t hrough a pad of silica (100% CH d ) and concentrated

to prow de 14. ield: 49% of Conpound 252B as an
@|5|4 zl%smratm Rdri -i5tt- 1(1351 Hethyl 4-(heawylokyaeagtonyl)piperidine-
ii OX (e ?)-1- phenyl et hyl am no) - pi peri di ne-

rB Xyl ate 252CA IL 3-neck round bottom fl ask

equi pped Wi th a nmechanical stirrer and addition funnel

was charged with 252B (147 9 §b\m’ml) and
acetonitrile (200 n) a etPc &1 d ©L00 m). The
sol ution was cooled to ONB€ and \¢) 3BH (33.3 g,

157 mmol ) was added in three por s O9&r 2 hours.
The reaction was stirred for t purs at this
temperature after the final a iti/Qn. The m xture was
then cooled to -10 0C and sl oW y?qué&ched by addition
of 1N NaCH (100 nL), 4 N NaCH (100 nL), 6

254A

A solution of 252E (180 mg, 0.66 mmol) in CH,Cl, (5 mL) was treated with
benzyloxychloroformate (0.1 mL, 0.73 mmol) and triethylamine (0.12 mL, 0.86
mmol). The reaction was stirred at room temperature for 18 hours, diluted with
CHCl; (10 mL) and washed with water (2 x 10 mL), 0.1 N HCI (2 X 10 mL),
saturated aqueous NaHCO3 (2 x 10 mL) and brine (1 X 10 mL). The organic layer
was dried (NapSOy), filtered and concentrated to give 243 mg (vield: 91%) of
Compound 254A as an oil.

254B. Preparation of (3R,4R)-ethyl 4-(benzyloxycarbonyl)piperidine-3-carboxylate
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N NaOH (100 nmL)foll owed by 50% NaOH (50 niL). The
reaction was warned to roomtenperature and the | ayers

wowos/oedpar at ed. The aqueous | ayer was extract Bdr/vs1004/043169

CH2Cl 22 (2 x 250 nL) and the conbi ned organic | ayers
were dried (Na2SO4), filtered and concentrated in
vacuo. Purification by fl ash ci romat ogr aphy (10%to
30% Et OAc/ hexane gr adj-€n iyl ca gel afforded 6.0
g (yield: 41% of Co d 252C 25 . Preparation of
(3i?,41?)-1-tert-butyl™3-ethyl
4-((i?)-1-phenyl et hyl am no) -

pi peridine-1I, 3-di carboxyl ate 258D A sol ution of 252C
(2.90 g, 7. 71 mmol) in ethanol (70 nL) was treated
with 21% NaOEt in ethanol (7.5 m_) The reaction

m xture was heated to 50 OC for Bree hours, cooled to
roomtenperature, and then conczéﬂ rated. The resulting
oil was taken up in dichloronmethane (150 nmi), washed
with 20% NH4ACl (2 x 50 nL). The organic | ayer was

dri ed4( bid26 pf 254A (BF30egt(.60 sondlpina@HeTlh (3 mL) at 0 °C was

Purifi ion by flash hy. (10 25%
P T B mogaser Sired (O Ty |1ds "geoh s et & rogmg
(&ﬁéﬁk&ure‘]‘éo%n?il lgofﬁ%ﬁ 906%%1%%@(5 aft3i10 'Tlé‘le %ﬁﬁl’é‘amine was dissolved
Preparation o ? 1-tert-butyl 3-ethyl
i B Ao 1 (pnﬂ_l)dwandaed w,lth-sathlra:tad Iaqnxl\;gé)hdt_llt\hHCZE&Ed/@hisd (N#ISON),

) 2D (1.1 3.13 In was

It%faa é‘ald\(ﬁopﬁe“é‘i%\tﬁﬁ‘rfﬂ cfﬁ?‘fnggﬁ%%& Fogyctsgs @uﬂ@sd ﬁy frAth ghrmetography
%119)% Bfééfm&ﬁ?czlﬁ)e&f&gé‘{%égw LHOR 9BS Egéfde §2d,9of %ﬂnﬂb‘und 254B.

OEt

ours”t 0 room t Bnperat ur e,
resul ti ng solid was renoved by filtration and vvashed
M OH The filtrate was dried (Na2SO4
ehfeRaraiipn ofddR-4Rarted 4p€b@§§d?7@’cf“$’0§}’l d- «)4 g
ﬁﬁéﬂl%k%hgr@%anﬁﬁo)m%mg—fﬁi%,ar]ﬂrc’azﬂlr-]S—91)1nethyl)p1per1d1ne—3-
carboxylate
MeO\{/O
H -
OOy o
o
<" =N
\ ”*N/)
254C

A suspension of N,N-diethyl-N-((4-(3-methoxyphenylamino)pyrrolo[1,2~
f][1,2,4]triazin-5-yl)methyl)ethanaminium bromide (1.7 g, 3.62 mmol) and 254B
(1.06g, 3.6 mmol) in acetonitrile (75 mL) was treated with DIEA (0.63 mL, 3.6 mmol)
and warmed to 55 °C for 12 hours. The reaction was concentrated, dissolved in
EtOAc (100 mL) and washed with water (2 x 100 mL). The crude material was dried
(NayS0y), filtered and concentrated to afford 1.7 g (yield: 89%) of Compound 254C.
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252F. Preparation of (3", 4,R-I-tert-butyl 3-ethyl
4- am nopi peri di ne-1,3- dicarboxylate o OEt 252F A

waeloas@ame of 252E (0.80 g, 2.94 mmol ) in PCT/US2004/043169

di chl oronethane (29 nL) at 0 C was treated with
di i sopropyl ethylamne (0.41 g, 3.23 nmmol). A solution
of aIIyIchIoroforrmte(O 46 g, 3.83 mmmol) in

i 30
m nut €s. E%%Q&pgfa@%%@'ﬁ-(%ﬁ%}pﬁkﬁ#%n ﬂqeg4 Q%/l? r Q0C for
Iethoxyhenylh@indg pewbolo] WaLATE .4 16 4005yl erepiey ipti RlineT e

resulting solution was diluted with dichl oronet hane
satboxainaeidwi t h saturated NaHCOs (2 x 50 nL). The
organic |ayerwas dried (Na Sg ) and concentrated under
reduced pressure. The reB@H? ng oil was purified by

flash chromat ography (204t 0325% Et OAc/ ne) on
silica gel to yie\ d: 849 ound
252F as an oil \‘ér;Q e
(3i7?,417?)-met hy - (al I yPoxycar bo &Reri di ne-3-carbo
xyIateoC]\/bHZSZGAsqutlono 2\52 (0.87 g, 2.44
mmol ) in dichloronethane (12 nlL) wasMreated with TFA
(2.4 m) at 0 OC. The reaction m xture was stirred at
O OC for one hour then allowed to slowly warmto room
tenperature. Stirring was copsgqmued at this
tenperature for five hours, concentrated, and
azeotropically evaporated with MeOH and tol uene. The

o 2o etef iR B &flacige FE GARCEHGR ARG Py 313
0ymel)dh a §BMlarqfrodReROLNRE fSEEEmMBEURINS2L.

254E. Preparation of Benzyl (3R,4R)—1—((4—(3;methoxypheny1amino)pyrrolo[1,2—
f111,2,4]triazin-5-yl)methyl)-3-(methylcarbamoyl)piperidin-4-ylcarbamate

|-|\|\|\//o
@\/o\\( C /©\0Me
\ N )
254E

Compound 254K (790 mg, yield: 54%) was prepared from 254D (1.44 g, 2.71

mimol) in a similar process as used for Compound 253C.

A solution of 254E (1.66 g, 3.13 mmol) in MeOH (50 mL) was purged with
argon for 30 minutes. 5% Pd/C (300 mg) was added. The reacton mixture was stirred
undgr a hydrogen atmosphere for three hours, then filtered through a pad of celite.
The filtrate was concentrated in vitro to provide 1.21 g (yield: 94%) of Compound
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oil. 252H. Preparation of

(3/7?,4R) - net hyl 4- (al | yl oxycar bonyl ) -1 -((4-(3~net hoxyph
weeybaeiin®) pyrrolo[l ,2-f\ PCT/US2004/043169

[1,2,4]triazin-5-yl)nmethyl)piperidi ne 3-carboxyl ate

ﬁssafg'ﬁar@{fﬁgj” %cg” of 25§ﬁﬂ>fczreteﬁtlon it M8 din (ymc s5 0DS
55{ ) /A ,16 g’d% ral;ﬁédﬁs %éfﬂlaﬁl%i B taih R 206! I 14 y a%%adlent

brom de mol ), and di’i sopropyl €t h
(rﬁnﬁdreg,atm(sﬁmme-}H] = MBCN (15 m.) was heated to 60
OC for one hour then concentrated in vacuo. The
resulting oil was purified by fish chromatography (2
to 5% MeOHZCH2A 2) on sig Wft tyysgi ve 0.33 g (yield:
77% of Conpound 252H as a so g‘ 5521. Preparation of
( _3(3??5,4%2}&14111@(&!14(Y4¢66ymaﬂlb®mﬁehyﬂarfl(néiMﬂh%Mme]wdm—S-
m no) -
pyrrolof I, 2-/ | [ | Yamefyliiparidine-3caper e 39 per i di ne- 3-
carboxylic acid 2521 A golution of 252H (0.33 g, 0.67
mol ) in MeOH THF/ we®e¥ (3/3/1/ mL) was treated with
Li OH nonohydrate (0.252g, 6.7 nmol he reaction
m xture was stirréd@N 14 hour, el zed to pEL=7
wi th saturated aqueous then concentrated to a
volume of 1 nL. The resulti Nry was dissolved in
MeOH and purified by prepar&fli )—IPLC (YMC ODS- A 5um
20 X100 nmm sol vent A 10% MeOH 90% H2O- 0. 1% TFA,
sol vent B 90% MeOH 10% H20O- 0. 1% TFA, gradi ent O-

10098, 12 mntues). The desired fractions were
conbi @eahpaurnd 26H (:Bnhgayleld 899 kvas prbpard frome 254D €50 mg, 0.094
renmpve nost of the neutralized with saturated

bt W@C@@ qﬁﬂsedrfor At @M@Bta@éllyw*ﬂﬂﬂﬁt%ef’(t@n time
S e SPRE AR Sat gl el tieipo 2

H@l?m@undln%&éld;eﬂts namstofddcht 22«53111) RIegar-ag9nn of allyl
(3/?,41?)-1-((4-(3-nmet hoxyr henyl am no) pyrrol o[ |, 2-

EXAMPLE 256
(3R ,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yl}methyl)piperidine-3-carboxamide
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I[l,2,4]-triazin-5-yl)methyl)-3-(nethyl sul fonyl car bam
oyl ) pi peri di n-4-yl carbamat e252J A sol uti on of 2521

W@ 2003066176 0. 63 nmmol ) in MeCN (6.2 L) was treaP@rUston043169

di met hyl am nopi peridine (77 ng, 0.63 muol), DECI (0.18
g, 0.94 mmol ), followed by methanesul fonam de (0.18 g,
1.88 nmol ). The reactHdasim xture wa
hours, quenched with waté and con
resulting slurry wadt~'sol ved in, M ghepurified by

preparative HPLC (YMC - AVBym "30 x 100mm sol vent A
10% MeOH 90% H2O- 0. 1% TFA, sol <R 90% MeOH 10%
H2O 0. 1% TFA, gradi ent 0-1009 Nl\z)n nutes). The
desired fractions were conbined aMd concentrated in
vacuo, neutralized with saturated aqueous NaHCC3 top A
=10, and extracted with EtOAc (2 x 50 nlL). The

conbi ned organic |layers were dpsgd (Na SO ) and
concentrated to give 0.22 g (yield: 62% of Conpound
252J as a- solid. A solution of 2523 (100 ng, O0.18

Tabin Feapemeay By (ORGSR 0S8 -
| &etﬂ&gggalt)%ami %ﬁﬁﬁ&[ﬁtm[ﬂt &ltﬂaﬁnvsa@ﬁuhw)p@eﬁ@ﬁl-zﬂo

m nu en concentrat'ed. e resulting solid was

yidasiwodared in MeOH, purified by preparative HPLC (YMC

ODS- A 5um 20 x 1:/19,8 nm sol vent A 10% MeOH 90%

H2O 0. 1% TFA, solvent B 90% MeOH 10% H20O 0. 1% TFA,
gradi ent 0- 10QG#4 inutes). The desired fractions
were concentrated ¥ qutralized with saturated
aqueous NaHCg 3 Xop :1O|-|Na.l}§ extracted with Et CAc (2
X50 mL). The conbi ned ohgaﬁi c layers we&rq dried (Na2SO

and concentr at to give (yi el d: g of
Conpound 252 S hg I an al yti AMEpPLC
retention ti 1.62 mn (Phen U d 8 4.6 x 50

mm col uMm10- 90% aqueous net hanok\ ¢ont di ni ng 0. 2%
H3PO4, 4 min grad. nonitored at Z20°NTm), [MH + = 474.
EXAMPLE253

(3i ?,4R) - 4-am no- 1- ({4-[ (3- et hynyl phenyl ) am no] pyrrol o
[2, 1-f\[1,2,4]triazin-5- 2156A

A solution of 254D (150 mg, 0.23 mmol) in DMF (5 mL) was treated with
3,4-dimethoxybenzylamine (77 mg, 0.46 mmol), DIEA (80 uL, 0.46 mmol) and Bop
Reagent (132 mg, 0.25 mmol). The reaction was stirred at room temperature for four
hours, then poured into EtQAc (25 mL). The mixture was washed with saturated
aqueous NaHCOj3 (3 x 25 mL) and dried (NazSOy), filtered and concentrated in vacuo.
The crude product was pﬁrified by flash chromatography (3% MeOH/CH,Cly) on
silica gel to afford 174 mg (yield: 95%) of Compound 256A.

A solution of 256A (50 mg, 0.06 mmol) in TFA (3 mL) was stirred at room
temperature for 5 days. The reaction was concentrated and purified by preparative
HPLC to afford 7 mg (yield: 30%) of Compound 256 as a solid. It had an analytical
HPLC retention time = 1.62 min (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous
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yl }met hyl)-Lf-nethyl pi peri di ne-3-car boxam de 253
253A. Preparation of (3i7?,4i?)-nethyl

wd2qoalobetroxycar bonyl ) - | - ((4- ( 3- et hynyl phenyl amP@D)yS2004/043169

pyrrolo[1 ,2-f\

trlazln -yl) net hyl ) pi peri di ne- 3- car box
%@é@nﬂ SR Q)%% s%zén%lg Zaiggt, opiiore Ry £30 n). M+ =
gg 3- et hyI nyl phenyl am no) -
pyrrolo[l,2,4]trizin-5-ylnmethyl triethylamonium
brom de (0.43 g, 1.0 nmol) EI&AMELEQSW opyl et hyl am ne

(0.13. 9, 1.0 mol) in MCN (15 nlL) was heated to 60 C
o.(3%@-4fawn011r{éﬂ [&ﬁ@g}%meeal)m%m@bfﬂkﬂfb% Aftiezin-5-

f
oo oo 9 A SRR ORR AR SRepHimidgoy o

Conmpound 253A as a soljd QSSB. Preparati on of

(3R 4i ?) - 4- (al | yI"CHE Oyl ) - | - ((4-43< et hynyl phenyl am
ino)- pyrrolofl ,2-fH\N
[1,2,4]triazin-5-yl)RetQyl )ypiper hdi >g@s boxylic

acid 253B A sol ution of A {0.24 g, 0.50 mmol) in
MeOH THF/ water (3/3/1/ L) redded with Li OH
nonohydrate (0.21 g, 5.0 mol )&t ﬂoomtenperature
The reaction mixture was stirred Yor 14 hours,
neutralized to pH =7 wth saturated agueous NaHCO3,
then concentrated. The resulting slurry was dissol ved
in MeOH and purified by prepdPative HPLC (YMC ODS- A
5um 20 x 100 mm solvent A 10% MeOH 90% H2O- 0. 1% TFA,
sol vent B 90% MeOH 10% H2O- 0. 1% TFA, gradi ent O-
25VABPrebarafion W €33,4 R 2e A syl 8cnéthcd-hamsopifiiRline-1,3-
concentrated, neutralized with saturated Na to pH
dizarbgrylatext racted with Et OAc (2 X50 nl). The conbi ned
organic layers were dried (Nﬂgs g and concentrated in
of Conpound 253B as

vacuo to give 0.22 g (yield:
a solid. 253C. Preparation f %kne
(3/?,4R) -1 - ((4-(3-ethynylp “ amno) pyrrolo[l, 2-

Lok

257A

Compound 257A (447 mg, 63%) was prepared in a similar process as used for
252E.

257B. Preparation of (35,4R)-1-tert-butyl 3-methyl 4-(benzyloxycarbonyl)piperidine-
1,3-dicarboxylate
o

O)j\NH o

(o) O
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fo
[1,2,4]-triazin--5-yl)nmethyl)-3-(nethyl car banoyl ) pi per
WO diosde1yé car bamat e253C A sol ution of 253B (0. PCT/S2004/043169
0.46 nmmol) in MeCN (4.6 nL) was treated with
di i sopropyl et hyl am ne (59 ng, 0.46 mmmol),
benzotriazol - 1-yl oxytri s( di nmet hyl am no) phosphoni u pi
hexaf | uor ophosphate (hereinafshgr refeixed to as the
"Bop Reagent”) (0.36 g, 0.69 mmol), and 2 N
methylamne in THF (0.70 nL, 1.38 mml). The reaction
m xture was stirred for two hours, quenched with

vat er A SN SRR (4 ede. THemmodiniGhintls (30 mi.) Was treated with

. . g .
FRRHER (03 e L AR B s B R Bl o 1.9
hi26d1Pat rddmTiEMperante/ ETHe 1BadidSh Me@nelD6 di2iFol 19 fidurs, then
gradi ent 0-1009B, 12 m nutes). The desired fractions

Weshed swife waier 5a8l.). nestaaareppetayerwasexitagted vty GHoGl (25 mL)

NP 52 g sl DGR AL R A v

andibéie) CERt drgdreellaér wackied NG5 09, Bltédkddnl ¥bitdiraRd % vacuo
of Compound 253C as a solid. A solution of 253C

19 il The zordermpatyrigl way prrifisd by flagle garoswgogiapty @Ogon)

I S e

silirred for 90 m nutes, and then concentrated. The
resulting solid was dissolved in MeOH and purified by
preparative HPLC (YMC ODS-A 5um 20 x 100 mm sol vent

%, MeOH:-.90% 1% TFA., solvent B 90% Me 0%
B b g O PR AR ey T e S arpoeyp g 3-caboxylate
desired fractions were concentrated, neutralized with
saturated aqueous NaHCO to pH =10, and extracted wth
Et OAc (2 X50 nlL). The conbin organi c | ayers were
dri ed (Na2SO and congceqtra iy vacuo to give 36 ng
(yield: 42% of Co .@ 25% aga splid. It had an
analytic HPLC retentreon tinme & m n ( Phenonenex Su
C18 4.6 x 50 nm col utm 10- 90% aglieo et hanol
contai ning 0.2% H3PO4, 4nin gr§id. nonitored at

257C

A solution of 257B (411 mg, 1.04 mmol) in CH,Cl, (5 mL) was treated with
TFA (0.5 mL) at room temperature. The reaction mixture was stirred for 5.0 hours,
then concentrated in vacuo. The residue was dissolved in EtOAc (10 mL) and washed
with saturated aqueous NaHCOs. The organics were dried (NaySQOy), filtered and

concentrated in vacuo to give 365 mg of 257C as a solid.

257D. Preparation of (35,4R)-methyl 4-(benzyloxycarbonyl)-1-((4-(3-
methoxyphenyl-amino)pyrrolo[1,2-f1[ 1,2,4]triazin-5-yl)methyl)piperidine-3-

carboxylate
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220 nm, [MH + = 404. EXAMPLE
254( 37, 4/ ?) - 4- am no4- ({4~( 3- met hoxyphenyl ) am no] pyrr ol

W@p®sloedirg | , 2, 4] tri azi n-5- vyl PCT/US2004/043169

}et hyl ) -1 V- et hyr pi peri di ne- 3- car boxam de 254 254A.

Preparation of (3R 4R)-I-terf-butyl 3-ethyl

4- (benzyl oxycar bonyl ) pi i ne~ 1, 3- dlcarboxylate

254A A solutlon of 252E (1 ng, 0.66 ) in CHZO 2
Q zyNoxychl or® At e

(oH 9M€6 nnDI)
ature for 18

m., 0.73 mmol {
The reaction was/stirred at roo
hours, diluted with CH2Cd 2 (10 washed with
water (2 X 10 nmL), 0.1 N HA (2 , saturated
aqueous NaHC g 3 (2 X10 nL) and brine (1X 10 nL). The
organic |layer was dried (Na2SO4), filtered and
concentrated to give 243 rrgz(syy'bel d: 91% of Conmpound
254A as an oil. 254B. Preparation of

(3/7?,427?) - et hyl 4- (benzyloxycarbonyl)piperidine 3- carbo
xyl at e254B A sol ution of 254A (243 , 0.60 mol

CH2Q 2 uspspsiongf 2é7@c§2\%§1&, Péat@@low and N.N-diethyt «ét(Bc

d
A o B PSR EIA S FRf ppg romic
e g, 0062 mmatn)emvaasto@litﬂs «91 ovell) mrdtr€Red (i DIEA (0/Ened.24

wi th saturated aqueous NaHCO3 and dried (Na2SO4),
PinelepiggorierperatEnt The waction mixiut, watwapreddo b *@for 3.0

b chr ona h 0% I\/EO-V CH 2C 2
BH Y5 ctgeng nt f’%trag?crlgrvé’c@% ?rég'f‘%pe &]g‘ Wﬁf)B‘tﬁ‘h%Fdoby flash
Zﬁéﬁlato?g,f’ﬁﬁ (0% ROAC) IR afds) on silica gel to afford 269 mg (yield: 80%) of
%329 4i?) - nethyl4 (benzyl oxycar bonyl )-1-((4-(3-
TBoxyphenyl - ami no)pyrrol o[ 1,2-/1[ 1
24]tr|a2|n5y|)msthy|)p|per|d|ne3 car boxyl ate

257E. Preparation of (35,4R)-4-(benzyloxycarbonyl)-1-((4-(3-methoxyphenylamino)-
pyrrolo[1,2-f][1,2,4]triazin-5 -yDmethyl)piperidine-3-carboxylic acid

Q\/O\\EH%N HN/©\OMe
2

"N
N\_N._ ~
N
257E

A solution of 257D (200 mg, 0.37 mmol) in THF/MeOH (1:1, 4 mL) was
treated with LiOH monohydrate (30 mg, 0.74 mmol) in water (1 mL) at room
temperature. The reaction mixture was stirred for eight hours, then concentrated to 1
mL. The residue was diluted with water (10 mL) and extracted with EtOAc (3 x 10
mL). The organics were dried (Na,SO,), filtered and concentrated in vacuo to afford

200 mg (yield: 100%) of Compound 257E as a solid.
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.0 MeO 254C A suspensi on of
N, N~di et hyl - N- ((4- ( 3- net hoxyphenyl am no) pyrrol o[ | , 2-

wo bos/0@144 t ri azi n- 5-yl ) met hyl ) et hanam ni um br oP€THESL024/043169

g, 3.62 muvol) and 254B (1.06g, 3.6 nmol) in
acetonitrile (75 nmL.) was treated with D EA (0.63 nt,
3.6 mol) and warmed to 55 0C for 12 hours. The

AR o R OGS P Ot B R D R E S,

5,2 diltriagin{SNRBEIhY1)-3-(mhdth @ s @ fhn gl ArsaRGEPpiperidat4 tylcarbamat
%?ford 11 ?5\913)“ (1;%,3 %Q%ﬁof g%rrpound ZE?C 254Dy(1>car R

peidpar ati on of

(3R, 4/ ?)-4-(benzyl oxycar bon)g )-I -((4-(3-

met hoxyphenyl ar r dno)epysHN ,2-1|[1,2,4]triazin-5-yl
)met hyl ) pi peridine-3- cgfb I | c acid i) Conpound
254D (1.67 g, yir=ald: .10 was prepareshfrom 254C (1.7
g, 3.13 mml)@a\g rOcass 9% used 6%
Conpound 2521. 4E. Pr@paratio zyl

(3R 4R) - 1- ((4- (3- et hoxyphenyl arg n )p»rrol of[1l,2- f ] |
1,2,4]triazin-5-yl)methyl)-3-(nmethyldar banoyl ) pi peri di
n-4-yl carbamate f y 254E Conpound 254E (790 nmg,
yield: 549% was prepared from 254D (1.44 g, 2.71 mol)
in a simlar process as useadsfr Conpound 253C. A
solution of 254E (1.66 g, 3.13 mMmmol) in MeCH (50 nlL)
was purged with argon for 30 m nutes. 5% Pd/ C (300 ng)

Py oo iSRS ARERa ( Bre” Db el aR DV Piidfeafp win

h{wgaﬁ f loi 1t e reat SAMEHIED &
in Vi %oﬁﬁgﬁrgglnﬁ Oll %?mgb DI\/Ieflug aélj%/a of ConpounaégS% (13

&g, 8.0 phangl). IThe rmdu@nnmatewasmrreldm_ ®am tenpdranre ford8 hours.
:l"he res{ﬂtmg (suspensmn Wassdlluted with EtOAc (10 mL), washed with brine (3 X 10

ml), saturated aqueous NaHCO; (2 X 10 mL), dried (Na,SOy,), filtered and

e

concentrated in vacuo to afford 35 mg of 257E which was used without further

purification.

A solution of 257F (35 mg) in MeOH (3 mL) was treated with 10% Pd/C (15
mg) and stirred under a hydrogen atmosphere for three hours at room temperature.
The slurry was filtered through a nylon filter and the filtrate was concentrated. The
crude material was purified by preparative HPLC to afford 12 mg of Compound 257
as a solid. It had an analytical HPLC retention time = 1.77 min (YMC S5 ODS 4.6 x
50 mm, 10-90% aqueous methanol containing 0.2% H3POy4, 4 min gradient,
monitored at 220 nm) [M+H]* = 474.

EXAMPLE 258

(3R 48)-4-amino-1-({4-[(3-methoxyphenyl )Jamino]pyrrolo[2,1-f][1,2,4]triazin-5-
yl}methyl)-N-(methylsulfonyl)piperidine-3-carboxamide
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WA 205/0eMVPLE 255 (3i ?, 4R) - 4- am no-

4.6 x 50 mm 10-90% aqueous mnet hanol containing 0.2%
H3PO4, 4 mn gradient, nonitored at 220 nm, [MH + =

1- ({4-[ (3- et hoxyphenyl)am no] pyrrol o[ 2, 1-f\
[1,2,4]triazin-5- vyl }rre%hyl ) pi peri di ne-3-carboxylic
aci d Conpound 25eb38nagy,” yield: 89% was prepared

from 254D (50 ng, 0.094=nmol) in a | ar process as
used for 254. It hadnNary” anal yti cal retention tinme
= 1.54 nmin (YMC S5 ODS V. 6Nx+50 Hily  10- 9% aqueous

nmet hanol contai ning 0.2% H3P < n gradient,

moni tored at 220 nm). [ MrH K= N397/. EXAMPLE 256
(3/?,4/7?)-4-am no- N

1- ({4-[ (3-nmet hoxyphenyl)am no] pyrrol o[ 2, 1-f\
[1,2,4]triazin-5-

yl } et hyl) pi peri di ne- 3- car boyggm de256 256A.

Preparati on of Benzyl

(3R, 4i ?)-3-((3, 4-di met hoxybenzyl ) car banoyl ) -1 -((4-(3-
nmet hoxyphenyl ai rdno}pﬁ/rrol o[l,2-/I[1,2 4ltxi azi n-5-yl)
A58 by PIREEONaF (RISt i BN ED: L phemyletpgmin)-

?g}eﬂhjnngy_%lh@%gy%gew my, 0.23 nmol) in DVF (5 nl) was

eate I met hoxybenzyl am ne (77 ng, 0.46
mol ), DIEA (80 nL, 0.46 nmol f and Bop Reagent (132

mg, 0.25 nmol). The reactidg - Mmag,sthrred at room
tenperature for four hou poured into EtQAc (25
mL). The mixture was washe# with>yatwated aqueous
NaHCO3 (3 X25 nL) and dried (Na2S/4), filtered and
concentrated in vacuo. The crud¢ prjpduct was purified

by flash chromatography (3% Mg ) on

258A

Compound 258A was prepared in the same manner as 252C using the

appropriate starting materials.

258B. Preparation of (3R,4S5)-1-tert-butyl 3-methyl 4-aminopiperidine-1,3-

dicarboxylate
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silica gel to afford 174 ng (yield: 95% of Conpound
256A. A solution of 256A (50 ng, 0.06 mmol) in TFA (3

wongosmed 76t i rred at roomtenperature for 5 dayBCT/URmM04/043169

reacti on was concentrated and purifi ed by preparative
HPLCt af f or 309 d 256 as a
sol i d COPPOpE g%gﬁ Qﬁ%gﬁpﬁreg@cqqﬂé grt%flwrp Augqs fleseabedgp

saqueousnet hanol
Rl 5 i st

I ni ng l'ent, nonitored at
220 nm), [MrH + = 396 EXAI\/PLE 257
(3S,42?) ~4-am no- 1-( (&3 met hoxyphenyl ) am no] pyrrol o
[ 2 1.(}0{11[{0@@ - Va3 ﬁt@pﬁc fropq 258B in the same manner as described for

37 Copp Rt B o b AT R RUP g0} 251 e ¥ 5

@mm BOP3 (@, d0196% dgudoustheBiiseohalifng 5.8 SQPOYUNEin
257A (447 ny, 63% was prepared in a sinmlar process

geadipns quenstorezizp 220 pay BMHBHlepAidt i on of
(3S,4R)-1-tert-butyl 3-nethyl
4- (benzyl oxycar bonyl ) pi peri di ne- 1, 3-di carboxyl ate o
NH OVle I N O O257B A SOIEXAWIPIOE 2207A (447 ny, 1.7

[) in CH2O 2 §20 nm.) was treated with triethyl am ne
(0. (@S#B) 4z2npnekd i 4-[ Botthywiphehyl) trainopyrediols laf1bf. Aditeazin-5-

(0.27 m, 1. 9yl}methyl)—N—methylp1per1d1ne—3—carboxarmde

MeHN

A
~= ~N
\ N\N/)
259

259A. Preparation of (35,4R)-1-tert-butyl 3-ethyl 4-aminopiperidine-1,3-dicarboxylate

NH,

oA

259A

O

OEt

A solution of 252C (2.6 g, 6.9 mmol) in EtOH (100 mL) was treated with
ammonium formate (3.5 g, 55.3 mmol)and 10% Pd/C (390 mg). The reaction mixture

was heated to reflux under a nitrogen atmosphere for three hours. The resulting

- 156 -



10

15

20

mol ) at room tenperature. The reaction m xture was
stirred for 18 hours, then washed with water (25 niL).

wadb@saceous | ayer was extracted with CH2A 2 (PSI/mE)004/043169

and t he conbi ne organics were washed wi th saturated
eoys Na .. 0. 1IN , d brine. The arganic
R AN TR efrs@%%@?% 9ol o8] ORFIERRE dnDpaalg Affprd 1.8
2 terial was purified by
éﬁ%ﬁi'gﬁ?g@&& 8}15%-2@‘%%% maOAc/ hexanes) on silica gel
to afford 4 11rTg (yield: 75% of Con'pound 257B as an
reparation ( .-
25?%e Mﬂ%&%@f B8R rt@éﬁuébfl ﬁe‘ﬂ@d éaﬁa%ﬂwsrcamorzé)p@emdme-
&lllt'c B’fﬁ 0257B (411 ng, 1.04 mml) in CHRA 2 (5 nl)
ea

with TFA (0.5 nL) at roomtenperature. The
reactlon m xture was stirredofor 5.0 hours, then

concentrated in vacuoxJhe r&sidue was dissolved in
Et OAc (10 mL) and washed wPft h ¥4t upat ed aqueous
NaHCC*. The organics were drj 2SO0, filtered and

concentrated in vacuo to give 365 MRFtof 257C as a
solid. 257D. Preparation of(3 4i ?) - met hyl

4- (benzyl oxycar bonyl ) -1 -( é

met hoxyphenyl - am no) pyrraol o 29111, 2, 4] triazin-5-yl)
nmet hyl ) pi peri di ne- 3- carboxylate257D A suspensi on of
257C (292 ng, 0.62 mml) and N, N-di et hyl - N-((4-(3-

met hoxyphenyl am no) pyrrol o] 259B-fj[ 1

,2,4] triazin-5-yl)nmethyl)ethanam ni um brom de (292 nuy,
0.62 mmol) in acetonitrle (10 nL) were treated with

Dl EA . .
react o g ores9f QI ine, 34 003 GERELRAR.) iireated with
tithyl amine 0164 ale é. 6 2nmumt)Lemdtadlytthjonefeamatd (235 milde3.96 mmol) at
residue was purified by flash chromat ography (

(30%
ERCEA MRS s Y hg migfurg Was garedigr faur BoyS B Wigshed with0.1N
%RLQ@(Z 9<f1o%ﬁii? "IN NaOH (2 X 10 mL) and brine (10 mL). The organic layer was
dried (NaySOy), filtered and concentrated in vacuo to give 680 mg (yield: 58%) of

Compound 259B as an oil.

259C. Preparation of (35,4R)-ethyl 4-(allyloxycarbonyl)piperidine-3-carboxylate

o)
\/\OJJ\NH o
N
H
259C

A solution of 259B (680 mg, 1.9 mmol) in CH,Cl, (10 mL) was treated with

TFA (1 mL) at room temperature. The reaction mixture was stitred for 16 hours, then
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257E. Preparation of
(35", 4i7?)-4-(benzyl oxycarbonyl)-1-((4-(3-nmethoxyphenyl

W@ 005056176 PCT/US2004/043169

pyrrolo[l,2-f][],2,4]triazin-5-yl)methyl)piperidine-3-
car boxylic_acid 257E A_sol uti.o f 7D (200 nmg, 0O.37
frfvRsente ‘T %é\ei was dissplygd)in FuGhe f?g%%é A prichsdciith

FRABNEL RS T, DM T QR0 S b helhy indeREed i
e&@utohef@fcs17allﬁg@f@@ﬁ@aﬁﬁdmm to.1 nL. The residue

was diluted with water (10 nL) and extracted with
Et OAc (3 x 10 nmL). The organics were dried (Na2SO4),

Ehherned and ¢ rat | n.vacuo 1o af 00 ny
Covhy ERonBRGn S PSR LEuBSeb B [
Bdrly®dnifb)-pyrrolo[ 1,2-71[1,2 4]triazin-5-yl)methylpiperidine-3-
(e it Dyl iy ety piperiding 3|
FarboxHter i azi n- 5-yl ) met hyl ) - 3- (et hyl sul f onyl car banoy!
) piperidin-4-ylcarbarnate gcid. 257F A solution of
257E (30 ng, 0.06 nmolexo+y DMF (2 nl) was treated wth

met hansul f onam de (11 pg, 0. 11 nmol ) P (7 nmg, 0.06
nmol ) and EDAC (13 N ol ) . action
mi xture was st;%Ledgg( eflt ure foR 48 hours.

The resul ting spensi®n was dj with Et OAc (10
nm.), washed with brine (3 x 1 \mN),//Baturated aqueous
NaHCq 3 (2 X10 nlL), dried (Na2SC>aN, filtered and
concentrated in vacuo to afford 35 ng of 257E which
was used without further purification. A solution of
257F (35 ng) in MeOH (3 L) ox¢yy treated with 10% Pd/ C
(15 ng) and stirred under a hydrogen atnosphere for
three hours at roomtenperature. The slurry was

fil d th fil d f i
concerrsvasiorn 20 N8 menb 2riand g NIS e Riga 8
gﬂgﬁ%ﬁ@ﬁ lLﬁmhFobfyr;o@o[ﬁzf-ﬂn%l,ﬂf i 47881y fRRRA YR AR n@sh gr?mide

had an anal ytica PLC rétention tinme = 1.
H2mg XM SndDDB atetdnitrile (2 mL) were treated with DIEA (31 uL, 0.18

mmol). The mixture was heated to 65 °C for 6.0 hours, cooled to room temperature
and concentrated. The crude material was purified by radial chromatography (SiO,, 2
mm plate, 100% CH,Cl, to 1% MeOH/CH,CI, gradient) to afford 63 mg (yield: 70%)
of Compound 259D.

259E. Preparation of (35,4R)-4-(allyloxycarbonyl)-1-((4-(3-ethynylphenylamino)-
pyrrolo[1,2-f1[1,2,4]triazin-5-yl)methyl)piperidine-3-carboxylic acid

o]
HO
0\\< N HN NN
S
7% L,
\ N\N/)

259E
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50 mm 10-90% aqueous net hanol contai ni ng 0. 2% H3PO4,
4 mn gradient, nonitored at 220 nm [M:H + = 474.

WEXNYPEEHT7R58 (3 PCT/US2004/043169

, 45) - 4-am no-| - ({4-[ (3- met hoxyphenyl ) am no] pyrrol of 2,
1-f\ [1,2,4]triazin-5-
yl }met hyl ) - N- (nmenyl sul f onyl ) pi-peri di ne- 3- car boxar ni deH

N+ ARy RRaR 5B ER 99 5ol AFIMEON @11 3t Was

pegped wdihreesolytidnaif EHDH axgtchydrattS A n(g) 0130unaioD 28 Avonas
prepared in the sane manner as 252C using the

iepesiea tldie deackipn A tHEs e siirted fosighougs, dhenrconpentrated to 0.5

A b S A S AL R I
8GRt Agedi® NMLIROREBAUTRS mila s wiak tratteEXAMEOALKZ X 10

usi ng the appropriate starti n(jq materials. Conpound 258
e epganicdayerpweesBRdi(NagHe) Slinied rad aenrceatatdé govdche D

Wi
8 BERPSE R AN L, P e

aqueous net hanol contai ning 0.2% H3PO4, 4 mn
radient, nonitored at 220 nm [MH + = 474, EXAMPLE
%5@ . Preparatio of allyl (35,4R)-1-((4-(3-ethynylphenylamino)pyrrolo[1,2-f][1,2,4]-

Bt A S R g0 7 o

0]
MeHN
/\/0\<0 N HN %
=N
\ N‘N/)
259F

A solution of 259E (56 mg, 0.12 mmol) in DMF (3 mL) was treated
sequentially with methylamine (2M in THF, 0.12 mL, 0.24 mmol), DIEA (0.02 mL,
0.12 mmol) and Bop Reagent (68 mg, 0.13 mmol). The reaction mixture was stirred
for 18 hours at room temperature. The resulting mixture was diluted with EtOAc (25
ml.), washed with brine (3 X 15 mL), dried (Na,SOy), filtered and concentrated irz

vacuo. The crude 259E (71 mg) was used without further purification.

A solution of 259F (71 mg, 0.15 mmol) in THF(3 mL) was degassed with.
argon and treated with diethylamine (28 mg, 0.38 mmol) and Pd(PPhs); (17 mg, O.02
mmol). The reaction was stirred under an argon atmosphere for 2.0 hours, then
concentrated in vacuo and purified by preparative HPLC to afford 14 mg of
Compound 259. It had an analytical HPLC retention time = 2.10 min (YMC S5 ODS
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yl } met hyl) - Lf - met hyl pi peri di ne- 3- car boxam de 259 259A.
Preparation of (3S,4R)-1-tert-butyl 3-ethyl

wqamomm peridi ne-1, 3-di carboxyl ate 259A A sobdt/U6W00643169

252C (2.6 g, 6.9 mml) in Et()—| (100 m.) was treated
wi t h_anmmoni um f or mat e nd 10% Pd/ C

(‘359’059@“‘ YordDoh Biore metine hoB iias NOR o @o Arnisdient,
eﬂa@bﬁd%ﬁ?\d@r—m@s% re for three hours. The
oy

I ngsuspension was filtered through a pad of
celite and concentrated in vacuo to afford 1.8 g
(yield: 96% Conpound 259A as a solid. 2598
Preparat|on of ((35‘ 4 BXAMEBLE 200t y|  3- et hyl

R e T S
m) was treat gtmutiym-Nemehipipepidig-1-Oarbdkaflide 4. 62
nmmol ) and allylchlorofornmate (0.35 plL, 3.96 nmol) at

roomtenperature. The m xture was stirred for four
hours, then washed wth O 1 N HCI (2 x 10 nmL), IN NaCOH

(2 x 10 nL) and bmnen rgani c | ayer was
dried (Na2SCU),filtere and conce ted in vacuo to
gi ve 680 ng (yi el dN58% f CorIT_l‘RI glcm)B as an oil.
259C. Preparation of

(35,4/) - CIIIyI4(aIIonxyc &) pi peri di ne- 3- car box

ylate 259C A sol ution of 259B 6{0 ng, 1.9 mmol) in
CH2A 2 (10 nmL) was treated wt FA (1 nL) at room
tenperature. The reaction m xture was stirred for 16
hours, thenconcentrated. The residues was dissolved in
Et OAc (20 nL) and washed wi tdggsat urated aqueous NaHCO3
(2 x 20 nL), dried (Na2SO, filtered and concentrated
in vacuo to afford 170nmg of Conpound 259C. 259D.

?ﬁ@g (a faetpla.r% 101 of 3%5 4S§ ot)ert%ttﬁﬁl-r%et%ai All YJS? )fyp%%rrlﬁetﬂyfa}mno)—

piperidine-1,3-dicarboxylate

260A

A solution of 258A (4.50 g, 12.4 mmol) in methanol (124 mL) at room
temperature was treated with 25% NaOMe in methanol (8.04 mL). This reaction
mixture was heated to 50 "C for 3.0 hours, cooled to room famperature, and then
concentrated in vacuo. The oily residue was dissolved in dichloromethane (200 mL.),
and washed with 20% NH,CI (2 X 75 fnL). The organic layer was dried over Na>SO4

and concentrated in vacuo. The residue was purified by flash chromatography (10 to
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et hynyl phenyl am no) -pyrrolo[l,2-/1[I,2,4]triazin-5-yl)

nmet hyl ) pi peri di ne-3- carboxyl ate 259D A suspensi on of
WQE@@O@E% ng, 0.2 mol ) and N, N-di et hyl - N- ( ( 4-¥GF/US2004/043169

et hynyl phenyl am no

Scfrig) orbs éaaéq'm vk D P Compiopn 2O o

%{ ?ted vvlth Dl EA (31 nmL, 0.18 mmol ). The m xture was
eated to 65 0OC for 6.0 hours, cooled to room
tenperature and concentrated. The cr ude rrateri al was
Eurlfled by radi al chrormto rap pl at e,

@By, Prapapbon af @EHhhirdre Q f@?%ﬂl %mnoP@erhfnéTl@ﬁ 63
709 of Conpound 259D. 259E. Preparation of
> {ﬁgg%ékﬁ%t% (al 'yl oxycar bonyl )-I -((4-(3-et hynyl phenyl am
i NO) - NH,
pyrrolo[1,2-f][1,2,4]triazi ,
carboxylic acid 259EA soI u ofomé59D (63 ng, 0.13
mol ) in THF/ MeOH (1:1, was treated with a
sol ution of Li OH nonoh (17 ng, 0.39 mmol) at
roomtenperature. The r a | o mxture was stirred for
18 hours, then concentrated to O 5 nL volune. The
residues was diluted with water (5 nL) and brought to
pPH 6 Wi th saturated aqueous,ptCl sol ution. The
m xture was extracted with EtOAc (2 x 1 0 nL), the
organic layers were dried (Na2SO4.) filtered and

o S RIS i S L
%ﬁ%efgturk Was el il AMAYhRRERYL A8 BY34.9 Lehdyy Zad 1d% pd/C

(frl'()azg')n Theytaction yikrSwasnisdateyd to agfhanfoy llZ} poye Eheuiiqoeledyd) room
%%aaql?r%e qul@gllie‘égna}g\lggst Iieggtvgf b}g ? ﬁratl n an(rlrgvashed vgith MeOH.

The filtrate was concentrated in vacuo to give 0.75 g (yield: 96%) of Compound 260B

¢l ) met hyl ) pi peri di ne- 3-

15 asanoil.

260C. Preparation of (3S5,45)-1-tert-butyl 3-methyl 4-(benzyloxycarbonyl)piperidine-

@
S,

20 260C

1,3-dicarboxylate

Ci.,.z

A solution of 260B (0.75 g, 2.90 mmol) in dichloromethane (30 mL) at 0°C
was treated with triethylamine (0.35 g, 3.48 mmol) and N-(benzyloxycarbonyoxy)
succinimide (0.72 g, 2.90 mmol). The reaction mixture was allowed to warm to room

25  temperature and was stirred for 16 hours. The reaction mixture was diluted with
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sequentially with nethylamne (2Min THF, 0.12 ni,
0.24 mmol ), DI EA (0.02 GPLL, 0.12 nmmol) and Bop

woe@gomi17¢ 68 ng, 0.13 nmol). The reaction m Xt PCEUSES4/043169

stirred for 18 hours at roomtenperature. The
I t t di |l uted
e %q? Bashed W 10% SRH‘E?CIXIM @ réﬁ‘rﬁ& turgted NaHCO,

] AT, T PR s S
Sive 199k ((yYeld r@,%)%ft%ngﬁmha 260C EHE& 811 Mit)wabased BOMS ﬁsﬂ step
W th argon and treat th diethylamne (28 ng, 0.38
witboyt fortleer PU¢iBPABI4 (17 ng, O 02 mol ). The reaction

was stirred under an argon atnosphere for 2.0 hours,
then concentrated in vacuo and purified by preparative

Yo P&pﬁfaﬁgﬁ ot % 4% @VEBQMW) iézﬁboﬂﬂ)r%ﬂ%‘\ii(iwbdﬁ{bé’s‘s—carboxylate

.anal ytical HPLC retentl on tine

ODS4.6 x 50 mm 10- 90% aqueous met hanol cont ai ni ng
0.2% H3PO4, 4 min gradient, ponitored at 220 nm

[ M-H + = 404. EXAMPLE 260 (3)j45>4-ami no-

1- ((4- (3-net hoxyphe mqol oJ')l 2-f\
[1,2,4]triazin- 5-
yI)nethyI)-N—nethyIpl eridin -3- am de 260 260A.
Preparation of (3S,4S)-1-tertbuytyl “met hyl

4-((5) -1 -phenyl et hyl am no) - p[:{peri di ne-

1, 3-di carboxyl ate 260A A sol ution of 258A (4.50 g,

12.4 mol ) in nethanol (124 nL) at roomtenperature

was treated with 25%NaC]Vb'& thanol (8.04 nmL). This
reacti on m xture was heated 50 C for 3.0 hours,
cooled to roomtenperature, and then concentrated in
vacuo. The oily residue was dissolved in

di chl arsoheiohai260€Q0.0irig) 2. S&MnMMdhlmmqhthﬁ%(M) af 2°C

X75 m.). The or%‘/nl c layer was dried over Na2.S 4 and
W@h@@aﬁ@c} with TRANO mEU oThemsactioagniFinse was siiied #4056 fegy1-0 hour

{shleﬁ ?@%&g‘{e n@é&%{v@zﬂﬁ{tog&c@m&%ﬁ? tgf (%?81 %&%? @ggn an'&mé)nal 2.0

R&HA @he mixture was concentrated, and then azeotropically evaporated with MeOH

and toluene. The residue was dissolved in dichloromethane and washed with
saturated NaHCOj3 (2 X 50 mL). The organic layer was dried over Na,SO4 and
concentrated in vacuo to give 0.61 g (yield: 81%) of Compound 260D as an oil. It

was used in the next step without further purification.

260E. Preparation of (35,4S5)-methyl 4-(benzyloxycarbonyl)-1-((4-(3-methoxyphenyl-
amino)pyrrolo[1,2-f][1,2,4]triazin-5-yl)methyl)piperidine-3-carboxylate
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an oil. 260B. Preparation of (35,45)- 1-tert-butyl
3-net hyl 4-am nopi peridine- 1,3- dicarboxylate |l OO
Qe®B/0ge13®©! uti on of 260A (1.10 g, 3.03 nmol) i PCIVESIH04/043169

formate (1.51 g, 24.3_nmol) %nd 10% Pd/ C (110 ng). The
reaction m xture was %ﬁ lgd tio reflux for 14 hours
then cooled to roomt ef a Me The _solid materi al
was renoved by filtfralio vvashei@‘t\h MeOH. The
filtrate was corate iy vacug hye 0.75 g
(yield: 96% of Cospound 26 as an oil. "260C.
Preparation of (35,45)- 1-ter N 3-net hyl

4- (benzyl oxycar bonyl ) pi peri di%\ey 18- di carboxyl ate
260C A solution of 260B (0.75 g, ®.90 mmol) in

di chl oronet hane (30 nL) at OC was treated with
triethylamne (0.35 g, 3.48 nmol) and

N- (benzyl oxycar bonyoxy) sucgggpE m de (0.72 g, 2.90
mol ). The reaction m xture was allowed to warmto
roomtenperature and was stirred for 16 hours. The

reacti,on m xture wa ' i £.hdi chl gQr gnet hane .

eaned et e B gkt 6. 1B, S8 Bhenytamino)-
t quﬂ),m. 3 i

r idégﬁé%g]%aZg&k ggg%cent ?glthga@[?ﬁﬁg%ag)u% ’?691;/%12101)’ and

dii®prapyleghyd hohine8%mg 0. @ommol)rid MBUC (@mlarwasihkated to 56@€ for
E%gd in the next tevp wi t hout further, gl.il‘i i cation.

PRrS Bp Wﬁ@t{% s acHe; ge)geﬁl‘g{lﬁwas dissolved in dichloromethane
Hid DIBY WRNEALNEY S0 iR eThdbRArotshah Rl Ewab8Ra over

Na,SOy4 and concentrated in vacuo to give 0.33 g (yield: 99%) of Compound 260E as

an oil. It was used in the next step without further purification. (M+H)" = 545

260F. Preparation of (3S,4S)-4-(benzyloxycar30ny1)—1—((4—(3—methoxyphenylamino)-
pyrrolo[1,2-f][1,2,4]triazin-5-yl)methyl)piperidine-3-carboxylic acid

260F
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A solution of 260C (1.01 g, 2.58 mml) in
di chl oronet hane (50 nL) at O0C was treated with TFA (5

workgos/0ddies r eacti on m xture was stirred at OC fPRCT/LSII04/043169

hour then allowed to slowy warmto roomtenperature
and stirred for 8n addi tignal 2 The m x

( . h )
fas o driobiitonatasO R3S men 0y B anmaD de NeOH AT aBb GRS L) at

St ch AR s U b O] SRR BB 7S HBRE B EE o "R
dartionl Méx toreg@dsi stirled Y& 1 3Nasire] quethed efithNa@HRdd MHRICI (5 mL), and

concentrated in vacuo to]gﬁeve 0.61 g (yield: 81% of
tipEPARE3 ¥ Sanl). Eigd\clayed wag drip@overia:$Qepnd

\émél%ggg%tg uz{ \}th% t(P §L1[V|e r8b %?gt Ey?eITd: 8?9%'50'f d::)rrr? 0%53 t2'68]5J aso Il film. It

4rab RIAZY HRXNEERERE Mithbul fukthdr f3BESLXVRERYL YT N
pyrrolo[l,2-/][I,2,4]triazin-5-yl)methyl)piperidine-3-
car boxyl at e260E A reaction m xture of 260D (0.18 g,

[),. 4-(3-me enyl.am no) ~ .

3606 o Pipitation pf ey LR A I e b nslsrminppifrololL.2-
. 0, ¥ - diiSopr |
HOZuSEAR S et B R ARSI RN EY! |

55 C for 12 hours and concentrated in vacuo. The
resi due was di ssol vedoi n di cI?JI oronet hane and washed
with water (2 X50 nlL).

>In|§ dijchl or onet hane portion was
dried over Na2SO4 andjconce

e i p.vacuo to give
0.33 g (yield: 999 of mpoynd 26an oil. It was
used in the nex p w t\o fu?_lg\I pupd | cation.
(MtH) + = 545 26 Preparati o

0
(35", 45) - 4- (benzyl oxycar bonyl d~( 3- met hoxyphenyl a
m no) ~ N. =
pyrrolo[l,2-/]|[!,2,4]triazin-5-yl N¥nethyl)piperidi ne- 3-
carboxylic acid 260FA sol ution of 260E (95 ng, 0.18
mmol) in MeOH THF/ water (1/1/0.5 nL) at room
tenperature was treated w tR60GOH nonohydrate (75 ny,
1.8 mol ). The reaction m xture was stirred for 18
hours, quenched with saturated NH4Cl (5 nli), and

e AR BRI 5 00 e DTS iyt
tepeyatek dvas &@%ed of ithCGhiisppropellegfylimias (B0 mi) 073 tnmol), Bop
Reagent (59 mg, 0.11 mmol), then 2N methylamine in THF (0.12 mL, 0.23 mmol).
The reaction mixture was stirred for 16 hours, quenched with water, and concentrated.
The resulting suspension was dissolved in MeOH, and purified by preparative HPLC
(YMC ODS-A 5um, 20 x 100 mm, solvent A 10% MeOH-90% H,0-0.1% TFA,
solvent B 90% MeOH-10% H,0-0.1% TFA, gradient 0-100%B, 12 minutes). The
desired fractions were concentrated to remove most of the MeOH, neutralized by
saturated NaHCOj to pH 10 and extracted with EtOAc (2 X 50 mL). The combined

organic layers were dried over Na,SOy4 and concentrated in vacuo to give 38 mg

(vield: 93%) of 260G as a solid. Mass (M+H)" = 544.

-164 -



10

15

20

25

was used in the next step wi thout further
purification. Mass (MrH)+ = 531 260G Preparation of

W 0066176 PCT/USZOO4/043169

(35", 45) -1 -((4-(3-nmet hoxyphenyl am no) pyrrol o[,
1111, 2,4]t I [)-3- th b I
i o A a6 Chers ROLBHIRoIM MeOH AR R b P

AL M S 0 R A
onder b, hyBageRamgaphere 58 Iethouts. Ililherﬁmil})si wiak e3in@Nd by filtration.

nmethylamne in THF (0.12 niL, 0.23 mmol ). The reaction
rhs filfrade Was ceceRtEa mdfacacstorﬁ;m 35 mg i '§6{%z/}/i0lf Kroorpd 260

AP0 S A ERy T R R iR 2 RS AP HE B mesp su C18.

G\Smm& A)lﬁmmmzm)% a%%u@ﬂﬂeth%ﬂd)l\&ﬁtmlﬁnéﬁ%%\/ﬁg’ﬁg Q%in grad.
H2O 0. 199FA, sol vent B 90% MeOH 10% H2G- 0. 1% TFA

moapredat 220 po)EMasoIMFHLte410. The desired fractions
were concentrated to renove nost of the MeOH,
neutralized by saturated NaHCO3 to p 10 and extracted
with EtQAc (2 X50 nl). i organi c | ayers
were dried over Na SO4 mmgﬁjat ed in vacuo to
di3R4BB 11 (3rinethexyignylaninp0®lel .22 1§ b A tridvirs §-yl)methyl)-4-
(MtH) + = 544, Ans pmol ) in
MeOH (2 nl) é{k)rgg%dt: n‘p}g{nélt%ggﬁ)was tréarll%égazj\%l 5%
PdVC(10 ng). The reaction m xture was stirred under a
hydrogen at nosphere foy %46 hours. The catal yst was
removed by filtration.=The flltrg@fs concentrat ed
in vacuo to give 2bN ield: 8 f Compound 260 as
a solid. It had an anal yghe, HPHRE réterffMeon time = 1.71
m n (Phenonmenex Su C 8 4.6 col um 10-90%
aqueous net hanol containin 20/) PO4, 4m n grad.
nonitored at 220 nn). Mass + = 410. EXAMPLE 261
((3R 4R) -1 - ((4-(3-net hoxyphenyl am no) pyrrolo[l,2-f][I,
2,4]-triazin-5-yl)nethyl)-4-

((R) -1 - phenyl et hyl ami no) pi pe¥6ldi n- 3-yI ) et hanol

261A. Preparation of(3R,4R)-1-(tert-butoxycarbonyl)-4-((R)-1-phenylethylamino)-

piperidine-3-carboxylic acid

261A

A mixture of 252D (460 mg, 1.22 mmol) and NaOEt (1.25 mL, 21% wt in
EtOH) in EtOH (10 ml) was stirred at 50°C for 3 hrs, then at RT for about 48 hours.
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261 261A. Preparation of (3R 4R)-
1-(tert-butoxycarbonyl)-4-((R)- 1-phenyl ethyl am no) -

Wq»rz(p)ems«imne 3-carboxylic acid Pl \CO 2H Boc 26RET/BS2004/043169

m xture of 252D (460 ng, 1.22 mml) and NaCEt (1.25
m, 21%w in EtOH) in EtOH (10 m.) was stirred. at
360 t,eaPB?n BUHHES WA fORCraiRY if éi‘fw"é?bfﬁllowzfé by additiqn of water.

F[ﬁé‘ kt?lgla dga{mﬁe RGeS A aﬁ Wulk EGHRq wa$L¢1@w(§8 by

I on 0 vvater ure was aci d

Mttdalohj\bvbmedtmtmlvhtér dndanidd b give 300 tngnagel€ ol 1984 f82Y It had

filtration, washed with water and dried to give 300 ng

ey a@alﬂica?MCdfetezeglAtlmpr heed min. 49bropadligla Spe4dROD column 4.5

8 Gl 90 BB w0 el b B e TR A ORF T el mi g
thohHortRPal nid). ks (YI4ThY B9, moni toring at 220 nn).
Mass (M+H) + = 349. 261B. Preparation of

(3R 4R)-I-tert butyl 3-methyl 4-((R)-I-

368 PR of Pl B R D TofBh T R e freging-
9@@@&@@1&%{%@% added a sol ution O TMSCHN2 (0. 82
nm, 1.64 mol, i n hexane). The m xture was stirred

at roomtenperature for 30 mn, then concentrated in

vacuo and purified by fla chr omat ogr aphy
(hexane/ Et CAc: 80:20) on dilica gel to give Conpound

261B as an oil. It had andl ytical HPLC retention
time = 2.187 mn. (Chronoli pepdRCD col utm 4.5 x50
mm 10- 90% aqueous net han contai ning 0.1% TFA

N
Boc

261B

To a solution of 261A (280 mg, 0.80 mmol) in 6 mL of 1:1 CH,Cl,/MeOH
was added a solution of TMSCHN (0.82 ml, 1.64 mmol, 2N in hexane). The mixture
was stirred at room temperature for 30 min, then concentrated in vacuo and purified
by flash chromatography (hexane/EtOAc: 80:20) on silica gel to give Compound
261B as an oil. It had an analytical HPLC retention time = 2.187 min. (Chromolith
SpeedROD column 4.5 x50 mm, 10-90% aqueous methanol containing 0.1% TFA
over 4 min, 4 mL/min, monitoring at 220 nm). Mass (M+1)" = 363.
261C. Preparation of ((3R,4R)-4-((R)-1-phenylethylamino) piperidin-3-yl)methanol

iNH

é.\\\\OH

N
H

Ph
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over 4 mn, 4 nb/mn, nonitoring at 220 nnm). Mass
(M+1)+ = 363. 261C. Preparation of

W(Q ¢®R06dRY6 4- ((R) -1 - phenyl et hyl ami no) PCT/US2004/043169

pi peri din-3-yl)met hanol 261C To a sol ution of 261B (270
ng, 0.75 nmmol) was added L|SH4 (15.5 ng, 0.71 mol).

The nixture was heated to ré®lGx for 1.0 hr. HPLC

showed still sone starting material remaining. Mre

LiBH (15.5 ng, 0.71 mmol) was added, and the mi xture

was hdatacdldtion od61B€2702mp, 7S mnﬁcfl) ®hs aduet ILABHL O 510 0.71
tenperature, ice water was ad m xture was

eamlénirheam@auqeﬁvaﬁa@ar@d (reTiandoel Dive MREC shmeaslbsume

%%n%%t@@% trgﬁééjpﬁ%\m %Iﬁﬁl%m%&ﬁ m%‘ib ) §R€added, and the

@ﬁmwmm@dzdl for mathep 2.01he. At dotdingas rédhk fipefitre ZicBlwater
of CH2Cl2 and 2 nL of TFA was added. The ni xture was

stap prdad, and the gixehyay epngerdratest in3gcme 19, remiqee fexHl-eThe

RS0 S PR EiphEH YA B SRR i i
aNa,308), whd @@icehﬁ’ét@i IEkRNb.1 The tdsite wal 8RR iftb 2.mL of CH,Cl,

(Chronolith SpeedROD colum 4.5 x50 mm 10-90% aqueous
ped B adop! Eion v aildey dfhf%rxme we ptigedritryoon terperitare for 30

98220, .1 =, 235,
Hﬁ{feﬁg‘é\ Was USed™ @Fé‘g % Vf"f%‘o @OP{V&‘ by, deing P‘&%r&%‘p"acuum
ARt tof ffdidd %1@ d§ bl bit. aIt'h@ﬂ! an %ﬁél?aca?m,@f Rten8n Afne = 0.590

((BR 4R) -1 - ((4-(3-met hoxyphenyl am no) pyrrolo[l,2-f][l,
gl(uq,] (Chromolith SpeedROD column 4.5 x50 mm, 10 58/% aqueous methanol

.71 N thyl) - 4- I-phen eth
G e R T S
&61@ = 7852 HignbfFiaPk&Cees dasctiisiadhd Adxt ?&a@ﬁ&uﬁsp Mtﬁgut further
It had an analytical HPLC retention tinme =
piticatichr onol i t hSpeedROD col um 4.5 x50 nm 10 90%
aqueous net hanol containing 0.1% TFA over 4 mn, 4
m./mn, nonitoring at 220 nm and a LC/ M5 M+l = 487.
261D XPkHi)ﬁraﬁBn SPUBR(4RO0 - am-eii)ne’ﬂ%»dygﬁé 1mﬁaa8§p§%ﬂ6ﬁ[i 52351 2,41-

nd anmoni um f or mat e

ny)
(rlaalmﬁ\/l)mﬁlyﬂﬂe%{@d lt-phenglet i@rm@@)plpe@ldktr’é‘-yb)meémnol

OH

\\\\

: OMe

<" N

\N)

261D
Compound 261D was prepared from 261C in a similar process as used for

Compound 146E. It had an analytical HPLC retention time = 1.761 min. (Chromolith
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cooling to roomtenperature, the catal yst was renoved
by filtration and the filtrate was concentrated in

wWa 280661The resi due was di ssol ved i n wat er, barCT/USNN4/043169

10

15

20

W t h aqueous NaHCqg 3 and extracted with Et QAc (3x).

d S d .
SereD 5o BipohS 3T g5 b o e et o ening 0o TFA
oo 4281/188. RoSiRlring at 530 HBY) aédla&C/MS Mﬁﬁl 2ang7.
anal yti call HPLC retention tinme = 1.

(Chronolith SpeedROD col um 4.5 x50 nm 10 90% aqueous
met hanol . cont ai_ni n%}é%) 1% TEFA over 4 min, 4 ni/m

moni t &y MEjuiEoL 208D K140 ma0-43 menqls I PI/E GB3e) Edyppronium
%ﬁ%?@%@é@%ﬁ% iy MQH ] B vtspisd quffos for LObr. Afer

Edolihgdbtrodrazémperatuie! the nsatamst was feaidvedd by‘r filiratiodiaaditheeSiltrate

262A. Preparation of (3R 4R)-fe/t-buty
WAE GRREEYIHRY Fuydsany The msiipg Wﬁﬁﬁﬁ?}‘@?‘i m wefer, basified with aqueous

NERQUYRLEARE GBS oA e ThbieR Shr P TRRIY s 0

EhBocin@edin valud & J10©6) mef @leldr\6eeh) by Cobgobial 26ﬂasﬁ9sohd (64
The reaction mixture was stirred

mﬁeﬁi%énﬁénaé%a@ a@almal HELErreteation timer bil $ lméy @hm@@l@

SpedR B muc FeE AR 0 (B e B RB IR hlo iy 7

80erthim AdnMmiin emélﬁﬁ)rﬁﬂg)at apolnahh betla CPESO M Hihe 388 si due
was filtered and concentrated in vacuo to afford 2.25
g (yield: 999 of Cbnpound 262A. It had an anal ytica
HPLC retention tine = 3. enonenox S5 C18-HC
4.6 x 50 mm col um, JgéAggﬂéogéfnethanol over 4

m NutzeS3R qmaL(mM@ ﬂeth%ﬂﬁﬂnyl%ﬂﬁhb]’pyﬁold@ﬂ%{@ﬂ ANgiaain-5-
220 nm and a LC/ Ms M+l = 351. 262B/ C. Preparation of
(3R, 4R) - t er t - but y\Yl BngthypiparidipeaAydiasincar bonyl )

pi peri di ne- 1-carboxyl ate

Illz

@ /©\oc113

~

262A. Preparation of (3R,4R)-tert-butyl 4-(benzyloxycarbonyl)-3-hydroxypiperidine-

1-carboxylate
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262B (cis) 262C (trans) D astereomer A Diastereoner
BTo a stirred solution of Conpound 262A (2.23 g, 6.36

wonek)pedids Et 3N (1.20 nmL, 0.83 mmolL) in 30 nlL oPCTZHRIODR043169

under nitrogen at QOC was added and net hanesul f onyl
chloride (0.49 nL, 6.36 mmoL ver 5 mn. The m xture
was stirred at OOC for 35 nig ahd then diluted with 40
nmL of CH2Cl 2. The m xture ed with water (2x 25
m.), brine (20 nL) and dri SCU). The m xture was
filtered and concentrated i nnvacuo to afford the crude
nmesyl ate. To the nesylate inj20 nL of DVSO was added
NaN3 (1.65 g, 25.5 mmol). e ®i xture was heated at
9Q0C for 17 h and cool ed ta_roomtenperature. The
m xture was diluted with 200 nL of Et OAc and washed
wth water (4x 200 ni), saturated NaHCO3 sol ution (40
m.), brine (40 nL) and dried (I\/gSO4) Filtration,
concentration in vacuo, follLgyed by flash
chr omat ogr aphy (15-50% Et OAC 1 n hexane) on silica gel
gave 696 ng (29% of 262B (Di astereomer A, Rf= 0.65)
and 262C {Di ast er eoner B = 0.70). 262B had_an
anal yﬁocaafftlrﬁvﬁu@xrﬂg@ efﬁiplaaoqndr%i% A4 A4 mprohe b He A xof
8
2 0 a e BX h?’ﬂt %Iﬁ% ?%@Fﬁf’d}féﬁ%ﬁ%& 384 RBSY, 6.80

OvVEr 4 m nutes £o

AMNOLY rThmg:eaitloﬁRﬁixmm) waslirtedlaCrddm Mtﬂﬂer&tu&%r 12 6R&Gnldakkn
an anal, |cal HPLC retentlontlms:35 m n
(dﬁﬁ@ﬁ %9@ oEF0Ne Theosganig ayer Fes Wirshediwitly 56 citric acid

T
SHHER TR ke B0, N SRR Y, Byl s
ZB@SOA,PI'REB adiﬁduwvasdﬂtemi%yﬂconcentrated m vacuo to afford 2.25 g (yield:
(4-(3-net ho %Inam no)

U000 sf Gropind PESb: T o rsandistisay PR MumoR BeeiA2 iy
RS R O Ry oo

(ﬁnnmem achti4ih4.0.1% Ty 4anl/aig monitoghg HP20 dre) &idtd DO/MS M'+1
time = 2.96 nin.

I

262B/C. Preparation of (3R,4R)-tert-butyl 3-azido-4-(benzyloxycarbonyl)

piperidine-1-carboxylate

NHCbz

NHCbz
\\\N3 N3
P f
262B (cis) 262C (trans)
Diastereomer A Diastereomer B
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(Phenonmenox S5 C18-HC 4.6 x 50 mm col um, 10-90%
aqueous net hanol over 4 m nutes containing 0.1% TFA, 4

worRdosioss17é6roni t oring at 220 nm) and a LC M5 Mt+HPCEHUSR84/043169

Conmpound 262 was prepared from Conpound 262D in a

siml roc SsS as d cr| bed 249A had

an anihrcy%p Sﬂbuenp Pemmane o6k IR 856 el and R (120
iy - $1CH; 8, ¥n@P nifiD H'at'@"@ wésoad%g}‘f%% A

aqueous mat an over 4 mnutes c ta| ning O
mhethdnesulfionyl ¢hdoridegy(0at9 @PO6.A6nnacic) cvet ol Whermixtu@68as stirred

EXAMPLE 263
R84 For3p 3pin and ﬂ)enéilé}liﬁdr%ﬁh 49 ol of Qe ndog pHsw )VaSrrWﬁshed
S8 L7 Loy AL B o s
ahd bemyitrated in vacuo to afford the crude mesylate. To the mesylate in 20 mL of

[ ?)-3-a 5((5 nmet hoxyphenyl am no)
éWSS% Wi adﬂeql NEIN 36l @é gr3%ay ey I"P)Klﬁé‘!lﬁ 9 Prpldated a5 997G for 17
?@g@%gﬁheﬁo (Sl {eﬂp?era%rgs TRE ﬁﬁ)’g@{eﬁwm&g&ﬁﬁz&? %PMOAC

repared om Conp a sim

phe mslsedamﬂdaater (4xezD0asLY $@tdra‘ta1r N&aap9 ¥oldtid 68 mU biad (40
an anal tical HPLC retention tine = 2.71 mn.

88 xMg§0g) Filtxatign gropcerafiph dovaskn, followedby flash

%ﬁ#ﬂ?ﬁ)alfg grwg %bzgﬁtgA%]é]glngée% %ﬁ{g %é%«?ég I@Eg 128 (Eg@ of' 262B

LoBterEYRHA atﬂ 00.68f atlieX620 (Diastereomer B, Rf = 0.70). 262B had an
(327,41 ?2)-1-((4-(3-nmet hoxyp enél am no) pyrrol o[, 2-
fpalytical kfﬁhq @iqnﬁosnme)m%ﬁhymyl henasnetoni S 1 SHHE 46 1 Pamm

cgﬁ‘lrﬁﬁlt, %O—%%% aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min,
monitoring at 220 nm) and a LC/MS M*+1 = 376. 262C had an analytical HPLC
retention time = 3.51 min. (Phenomenox S5 C18-HC 4.6 x 50 mm column, 10-90%

aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220

nm) and a LC/MS M*+1 = 376.

262D. Preparation of benzyl (3R,4R)-3-azido-1-((4-(3-methoxyphenylamino)
pyrrolo[1,2-f][1,2,4]triazin-5-yl)methyl)piperidin-4-ylcarbamate

262D
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To a stirred m xture of Conpound 263A (77.0 ng, O0.15
moL) in 2 nL of CH2A 2 at O0C was added

W(Drzoosmbalﬂ@acetyl i socyanate (28.9 ng, 0.18 rnnoRQT/UT1ve4/043169

mxture was stirred at (DCfor 30 min, and 1nL of

met ha aggﬁd M m vvas (gggz ncent at ed

in va R%‘n@ 3¢ PHPE Fom OH’P %Flﬁaafpmcess as
of t

R R Cimihnd 74 0 MR ARl ot icf WHALE 9198 min.

t(Pimernehox 85 CHR-IPCH,6 x 5@ mum icbluied 10M0% dificods méthivadl @ver 4

It. was concentrated in vacuo to .renove net hanol and N

fHaptes ceniaiaingd- ot IF Asriabiming ymopitopg at 2R0nmp)aask hled/MS M'+1

EtAc extracts were washed with brine (10 nL) and

dri‘ed (MySq 4). Filtration followed by concentration

in vacuo afforded 70 ng (yield: 84% of Conpound 263B.

It had an analytical HPLC retention time = 2.51 mn.
( Phenémsirexné2oZyas prepated fions Gomppenst 2631 imapsiggles process as

SRR TR 0458 SRR BBl T2 i

@lﬂ@l@ﬁféﬂoi 88 OIBIIQUaPR seﬁnﬁ COREPOY0% 2B 86hsi etBanol over 4
simlar way as described for conpound 249A. It had an

arantps ceniainiap 0d % difidn ¢ rolmin, meonifoning 2t FA0mmY PidenloGAS M +1
853 18-HC 4.6 x 50 nmm col um, 10-90% aqueous net hanol

over 4 mnutes containing 0.1% TFA, 4 nm/mn, {
nonitoring at 220 nn) and a LC/ M5 Mt+1 = 411. EXAWVPLE
264

rc-i V-[(3i?, 4i?)-4-am ncﬁXAMELE(Z§3 met hoxyphenyl ) anmi no

- f.\ :
SN ARy e e G b Db alpamelRl e gliasi-
Preparati on of benzsyizl}methyl)p1per1d1n—3 ylﬂurea
7- (et hyl sul fonyl ) -3, 7-di aza- bi cycl o[ 4

carboxyl ate (racem c) V

N NH2
HoNg =
. 2
HN OCHj3
\ N /)

~

0] hept ane- 3-

263
263A. Preparation of benzyl (3R,4R)-3-amino-1-((4-(3-methoxyphenylamino)

pyrrolo[1,2-f][1,2,4]triazin-5-yl)methyl)piperidin-4-ylcarbamate (Chiral,

Diastereomer A):
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| Cbz 264A To a stirred m xture of benzyl
3, 7-di aza- bi cycl o[ 4. 1. 0] hept ane- 3- car boxyl ate (410 ng,

wda 200%/06610d., prepared as shown in Tetrahedron LBCT/@8RN4/043169
43(23), 4289-4293, 2002) in 5 rnL of CH2A 2 was added
triethylamne (0.74 nL 31 mmolL), followed by
nmet hanesul f onyl chI orl de'azzo 18 nL, 2.30 mmolL). The

mxture was stirr8 m t enper re for 2.5 h and
then diluted with 120 Et OAc. S mxture was
washed with 5%citric att ol yiytO m),

0

saturated NaHCg 3 sol ution ), and brine (30 nlL).
The organic layer was drie ,filtered and
concentrated in vacuo to gi NCogpound 264A in
quantitative yield. It had an affal ytical HPLC
retention tinme = 2.56 mn. (Phenonenox S5 C18-HC 4.6 X
50 nm col um, 10-90% aqueous net hanol over 4 m nutes
contai.ning 0.1% TFA, 4 nl/ m263Anonitoring at 220 nm
and a LC M5 M+ + Na = 333. 264B. Preparation of
(3R 4R) -re/ - benzyl

5 4-azi @br&q&ﬁﬁ@hSA%s@%ﬁ@&@érﬁ'CﬁﬁiPo@h@ 962C i in 3 similar process as
1-carbo ate: St / H 3264B To a stlrre m xt ure
clesaribet asinstdX6r1 Bopd8ndif6 El . It HacharpdnalyticaUHRLC aéteiBQime =

71 P CEheapBIShot RRaPAH hcF 3000 Fologeg | Pty pethanol

%Q/ef‘ﬁrnﬁ’ﬁutgé %Qamlﬂg% 19, (FAT 8 ARin RS ﬁgn §th%§§‘) andXL.oMS

mL), saturated NaHCO3 sol uti on bri ne
MbklmbﬁozThe Et OAc | ayer was dried (I\/gSO\ filtered

10 and concentrated in vacuo to give 530 ng (yield: 85%

of Conpound 264B. It had an anal ytical HPLC retention

Di68B. Prépa?ition of benzyl (3R, 4R)-1-((4-(3-methoxyphenylamino)pyrrolo[1,2-

f1[1,2,4]triazin-5-yl)methyl)-3-ureidopiperidin-4-ylcarbamate

HN” “NH,
CbhzHNy =
T 2
HN OCH3
XX N
N
\

15 N\N/)

263B

To a stirred mixture of Compound 263A (77.0 mg, 0.15 mmoL) in 2 mL of
20  CHuCl, at 0°C was added trichloroacetylisocyanate (28.9 mg, 0.18 mmoL). The
mixture was stirred at 0°C for 30 min, and 1 mL of methanol was added. This

mixture was then concentrated in vacuo to give a crude oil. This crude material was
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m n. (Phenonenox S5 C18-HC 4.6 x 50 mm col um, 10-90%
aqueous net hanol over 4 m nutes containing 0.1% TFA, 4

waorkdogiosgi7é6roni t oring at 220 nm) and a LC M5 M-HICEHUSHEM4/043169

264C. Preparation of (3R 4R)-re/-benzyl
4- am no- 3- (et hyl sul f onam do) pi per.i di ne-

Si5al BRIy fleo! Mpthanaband Jupl of 2% &6 goltion g added. The

G445 MBI by TR o . o

R kpncehiateld 82 0ddrdNo Mnidw Bethiol Ae@tRE eRiracté®®ith ®OAS (3x 15
h and cooled to roomtenperature. This m xture was

&dnc diercapbingdEtQde pxfragls Merewashed withdrine (66 nfy apdidried

' 4.and t hed wi.th CHCO 3 (3x. 2 . Th
e SDhE R PR gl oty e il 54
e bibd 263B. Radbhabesyida) APNEGkienBod iidee §xtdiact ed
with EtOAc (3x 25 nmL). The conbi ned Et OAc extracts

WRireaomesbre 85 W IBHIG M. e SO nBmeblymng 1 0-007( aySqustinethanol over 4
i AR N e i )

HR4G retention tine = 1.67 mn. (Phenonenox S5 Cl18-HC

4.6 x 50 mm col um, 10-90% aqueous net hanol over 4
m nutes containing 0.1% TFA, 4 m/mn, nonitoring at

220 ny and MS M+l = 328, 264 epar.at.j on of

Lot b tnd 6T pipaediror ERnur RS T LA A Hay o

BYJcEiBE@kdk coftpolind 249A. It had an analytical HPLC retention time = 1.32 min.
1,2,4]triazin-5-yl)nmethyl)-3-(nethyl sul fonam do) pi per

(Rliemorhengt S&IHEAACE .6 x YO EhrhiolGhR, 10-90% aqueous methanol over 4

minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M*+1

=411.

EXAMPLE 264
rac-N-[(3R 4AR)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yl}methyl)piperidin-3-ylJmethanesulfonamide

O\\ //O

HN” “CHg
HaNy =
T,
HN OCH;
\ )

°N

1

264
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HN OCH3 - N 264D To a stirred solution of conpound

264C (490 ng, 1.50 mmolL) in 6 nL of CH2CI 2 was added
WELBBI06763 L, 4.50 mmol), followed by di-t-betmUS2004/043169

di carbonate (390 ng, 1.80 mmoL). The reaction m xture

was stirred at roomtenperature for 3 m xt ure

h. The

wBdAyi Piepaiation phbegyhi-(gethEseienylinddtlisravitieyslaf 4 WHhanégne-3-
' (2x 15 nL) and brine (15 nL). The

ﬁggﬁﬁiﬁﬂ%ﬁéééﬁﬁ s dried (MySQ), filtered and
concentrated in vacuo to give a crude internediate.
The crude internediate was purified by flash
chr omat ogr aphy (hexane-EtCﬁc)QngSilica gel to give
131 ng of pure neterial. To INTiSchHpternediate in 6 nL
of net hanol under nitrogep~wss added 20%d(OH) 2/ C (30
ng). The reaction m xtur e purged w th hydrogen
several tines and stirred uwnrder hydrogen atnosphere
for 18 h. The catal yst was &gnoved by filtration using
a 4 mM pol ycarbonate filmand rinsed with MeOH(4x 10
m.). The conbined filtrates were concentrated in vacuo
to give 89 ng of crude am ne ﬁ&%ernediate. Conpound
264D was prepared fromthis ? rmediate in a simlar
process as described for 146E. It had an anal ytica

HPLC retention time = 2.72 mn. (Phenonenox S5 C18-HC
4.6 x 50 mm col um, 10-90% aqueous net hanol over 4

1 o S T BT e AAREADS S
CLIOBE 64D AT UL, PR

ed TFA , e m xture was
s2002) el atl. ofch Cle e rddadrtaiethylandge M. mEoh.3émmelt)etbllowed

B GRGRBP HT R S Rl kO e at oo
HBapefafire Adr 08 htahB®hen diluted with 120 mL of EtOAc. This mixture was
washed with 5% citric acid solution (3x 30 mL), saturated NaHCOj solution (30 mL),
and brine (30 mL). The organic layer was dried (MgSQy), filtered and concentrated in
vacuo to give Compound 264A in quantitative yield. It had an analytical HPLC
retention time = 2.56 min. (Phenomenox S5 C18-HC 4.6 x 50 mm column, 10-90%
aqueous methanol over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220

nm) and a LC/MS M™ + Na = 333.

264B. Preparation of (3R,4R)-rel-benzyl 4-azido-3-(methylsulfonamido)piperidine-

1-carboxylate:
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1.54 mn. (Phenonenox S5 C18-HC 4.6 x 50 nmm col um,
10- 90% aqueous net hanol over 4 m nutes containing 0.1%

WA BWms/0d61mé / min, nonitoring at 220 nn) and a LQPVBUMO64/043169

= 446. EXAMPLE 265

LN-[(3S, 41 ?)-4-armo4- ({4-] &éﬂet hoxyphenyl ) am no] pyrr
olo[2,1-/]1[1,2, 4]triazin-5- 204

} et hyl ) pi peri di n- 3-yl ] met hanesul f onami de Preparation
of compound 265ANH2 265A Conpound 265A was prepar ed

f r om Torptioed nEsRE ¢icdnmpmiund ﬂéﬁtﬁﬁﬁébmg,rl B) minmolg in 4 mL of

BV Has Ao ey Lk e o L b i vaspERE A
erperdaEfor2 B, dhdfiER GRk 86T, JEN% aﬁ}%ﬁ%&ﬁng%b ¥30hed with

over 4 minutes containing 0.1% TFA, 4
weter (3r 10{gmay), sﬁ@t@atﬂirNaHﬁ!dhao]hlﬁbﬂ/BlO\AhLD and boide (40 mL). The

GRS Lersvas dios BB hpaisien wsbanpensaerdfg, ool sl me

ﬁé}q a nes uﬁg%(%%m[ﬁ io%?l ?g eﬂﬁ%%h@gﬁ %}Ii[gf‘cqg%’%ﬁg desloo

méra (Phamnrensk $5eC18aHCsE. 6 K 156 dnmatcolumain] D APPe sqicouemEthianol over
20 h and then diluted with 100 nL of Et QAc. The
hioipyieecomaningdhba TiA-1 almip, a@%mﬂaa@%) 1yB) g HRCAIH
% angbrine (20 mL). The Et OAc | ayer was dried
‘filtered and concentrated in vacuo to give 70
ng of conpound 265B in a quantitative yield. Conpound
265B has an analgﬁlcal HPLC retention tinme = 2.61 mn.
nBrepagiomgt (3R 4R)-rel-benzyl 4-amino-3-(methylsulfonamido)piperidine-

1-carboxylate:

264C

To a stirred mixture of Compound 264B (530 mg, 1.50 mmoL) in 6 mL of
THEF and 1 mL of water was added PhsP (900 mg, 3.43 mmolL). The reaction mixture
was heated at 70°C for 15 h and cooled to room temperature. This mixture was
cdncentrated in vacuo, diluted with 15 mL of 2N HCl solution, and then washed with
CHCl3 (3x 20 mL). The aqueous was basified to pH 12 by the addition of 50% NaOH
solution, saturated with NaCl, and then extracted with EtOAc (3x 25 mL). The
combined EtOAc extracts were washed with brine (15 mL), dried (MgSOy), filtered
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C18-HC 4.6 x 50 nm col um, 10-90% aqueous net hanol
over 4 mnutes containing 0.1% TFA, 4 m / m n,

woesherizelg at 220 nn) and a LG/ MS Mr+l = 580. BoTpsznd043169

265 was prepared from conpound 265B (chiral,

B SO0 led A e 0 Ao Gl HBDI! GBS 264C. Tt had

LR SO o0, AR 08 .

remelimm 10-90% aqdedn® nistlunol &g AanBnRY coitaiify 0. HE BRAL 4
x 50 nmm col um, 10-90% agqueous nef hanol over 4 mnutes
dBin. mRamitoning o 32nmyand 2 CAMS Milto2hg at 220 nm)
and a LC M5 M-+l = 446. EXAVPLE 266

Lr-[(3/7?,4/?)-4-am no-1-({4-[(3-nmet hoxyphenyl)am no] py
r264D0 [life akatidn dfltedd byl T(3IQZIR|)1-T¢5Z-1 ((4- (3-meth0731phenylam1no)

yl } met hyn%l? eri di n-3-yl ] net hanesul f onam
el a 114 A e Sttty Aumerylclipeuid mesidied-
g,li)ct q from 264 by a chrial preparative HPLC
eparation as the first eluted peak with >99% ee.
Compound 127A an HPLC retention tinme = 6.3 mn (Chiral
Pak, AD 250x4.6 mm col um, 10 mcron, 220 nM 0.8
m./mn, EtOH as eluant). LC M5 M++l = 446. EXAMPLE 267
-[(31S',45)-4-am no-1| - ({4-[ (3-nmet hoxyphenyl ) am no] pyrr
olo[2,I-/][I,2,4]triazin-5 vyl
} et hyl ) pi peri di n- 3- yI ] met bagnesul f onam de (Enanti omer
B)V 267 (Enanti omer Com)cﬁt%% 267 was obtai ned from

264 by a chiral preparatw:e HPLE separatlon as the

second el uted peakdm« ee. nd 267 had an
HPLC

OCH,
\ SN

\ N\N/)
264D

To a stirred solution of compound 264C (490 mg, 1.50 mmoL) in 6 mL of
CH,Cl, was added Et;N (0.63 mL, 4.50 mmoL), followed by di-¢-butyl dicarbonate
(390 mg, 1.80 mmoL). The reaction mixture was stirred at room temperature for 3 h.
The mixture was diluted with 60 mL of EtOAc, washed with saturated NaHCO;
solution (2x 15 mL) and brine (15 mL). The organic phase was dried (MgSOy),
filtered and concentrated in vacuo to give a crude intermediate. The crude
intermediate was purified by flash chromatography (hexane-EtOAc) on silica gel to
give 131 mg of pure meterial. To this intermediate in 6 mL of methanol under
nitrogen was added 20%Pd(OH),/C (30 mg). The reaction mixture was purged with
hydrogen several times and stirred under hydrogen atmosphere for 18 h. The catalyst

was removed by filtration using a 4 pM polycarbonate film and rinsed with MeOH
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retention time = 7.9 min (Chiral Pak, AD 250x4.6 nm
colum, 10 mcron, 220 nM 0.8 nL/mn, EtCH as

webwmansgize LG M5 M+! = 446. C ains W claim 1. BCT/US2004/043169

conpound of forrmula I (D wherein Rl is cycloal kyl or
substltut ed cycl oal or substituted aryl

He¥ dPdelk | The @m@@ﬁ&s%htr@@? é‘@%@%‘%‘é@iﬁq §p vacyg 'ios%l&‘? §9 mg of
&}?&é Myfﬁ{e %’dmtehet eroaryl or substituted

eroary erocyclyl or substituted heterocyclyl;

R3 is @Mﬂp@ﬁ@l&G@ wid pI@pal’édl Bk thik iackrabdiyte in Xsinsila process as
di rect bond, - or ; Y is a direct bond, alKkyl

cﬂes%hﬁsitfpt 146y hm PR a@ﬁh@m&: HPL r@tmgpm fipe el 22 Rémy | |

3@5 eﬁ]loé S?(?fé gtuég @o‘?’%‘o@‘ﬁ‘m{lhler AN %&%@g Pr{eﬂga%l)i dver 4

nﬁﬁMtes QohiAsdind 8. 175 TRAL 4 kldgia Ohbhit&ringsat 20 hidytagd a LC/MS M*+1
i ndazolyl. 2. A corrpound of the formula R fcwherein X

i=546.di rect bond, - NR3- or -O : R6 | Zis - CH or -
NR7-; R2 is aryl or substituted aryl, heteroaryl or
substitut ed heteroaryl, R3, R4 and R5 are

'S’ngltoleﬁiﬁg%ﬂréfd S &choiﬁﬁaﬁh@zdmgm m! ¥ m@Ml) in 3 mL of
CH,Cl, was added TFA (2.5 mL, 32.4 mmoL.). The mixture was stirred at room
temperature for 40 min, concentrated in vacuo, and purified by a prep HPLC to give
71 mg (yield: 73%) of Compound 264. It had an analytical HPLC retention time =
1.54 min. (Phenomenox S5 C18-HC 4.6 x 50 mm column, 10-90% aqueous methanol
over 4 minutes containing 0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS

M'+1 = 446.

EXAMPLE 265
N-[(3S,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5- .
yl}methyl)piperidin-3-yl]Jmethanesulfonamide

Oy O
HN”™ “NH,
H.N
L
HN OCH,
) B
N, =
N

Preparation of compound 265A
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al kyl ; R6, Réa and R6b are independently selected from
the group consisting of one or nore hydrogen, hal ogen,

wa@bdogloge1aé koxy, aryl oxy, -CN, -NH2, -OH, - COOHCT/US2004/043169

- CH20R5, - CONHSO2R5, - CONR4R5, - NHal kyl, - NHCQal kyl ,
-NR4SO 2al kyl, -NR4ASO2N ﬁﬁl - OCONR4RS, - CF3 and OCFS
two of which may be attagh®d to the sanme ring carbon
at om provi ded t hafP | tant coppound is
chemically stable; R7 i|s h drogenl or -NH2 and n
is Q 1, 2 or 3; or ap eyin Y @&gept abl e salt
or stereoisoner thereof. 3. co ound of the formula
(1) wherein X is a direct ndy” = MR3- or -O ; R is
aryl or substituted aryl, h moa;rJyI or substituted
heteroaryl, R3, R4 and R5 are |H\'Jlependently sel ect ed
from hydrogen al kyl and substituted al kyl; R6, R6a and
R6b are independently selected fromthe group
consi sting of one or nore hy265%dgen, hal ogen, al kyl,
al koxy, aryloxy, -CN, -NH2, -OH, - |

- CH20R5, CO\IHSOZRS - CONR4R5, - NHal kyl, - NHCCal kyl ,

- NR4SQ, 2al k NR4 SC2 NR4R(£ o OCONR4

two of CURP d&é;%%asa@rﬁaa&ﬁ %Cwugiﬁéf&ﬁgmgmsﬁomﬂ B)
ab asimilawayed debaibetlfor comspdund 262Doddeidrag anslytical HPLC

Etar mice!n%él Ca?f}n? @H%&%%n%xgs (%18 %c"{ 6% 503 glumn, 10-90%

Yy acce er eol
tan@¢%fmethan0Théerdbmpn\Emoamng PAGe THAcH arilltma meext@mrrg at 220

Rén) sndRheamhs Mulst 56t ed phenyl, pyridinyl,
subst ituted pyridinyl, pyrimdi nyI

Preparation of compound 265B

(o NG o)
HN”~ "NH,
CbzHN
L
HN OCH;
O B
N. =
N
265B

To a stirred mixture of compound 265A (60.0 mg, 0.12 mmoL) and Et;N (0.05
mL, 0.36 mmoL) in 4 mL of DCM was added methanesulfonyl chloride (15.0 mg,
0.13 mmoL). This reaction mixture was stirred at room temperature for 20 h and then
diluted with 100 mL of EtOAc. The mixture was washed with saturated NaHCO;3
solution (20 mL) and brine (20 mL). The EtOAc layer was dried (MgSOy), filtered
and concentrated in vacuo to give 70 mg of compound 265B in a quantitative yield.
Compound 265B has an analytical HPLC retention time = 2.61 min. (Phenomenox S5
C18-HC 4.6 x 50 mm column, 10-90% aqueous methanol over 4 minutes containing
0.1% TFA, 4 ml/min, monitoring at 220 nm) and a LC/MS M"+1 = 580.
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substituted pyrimdinyl, oxazole, substituted oxazol e,
t hi azol e, substituted thiazole, pyrazinyl or
waemsisdiod ed pyrazinyl; R6, Réa and R6b are PCT/US2004/043169
i ndependent|y selected fromthe group consisting of
one or nore hydrogen, -NH2, OH, al koxy, -CONRARS,
- NR4SO 2al kyl, -NRASO2NR4AR5, - OCONR4AR5, - NHal kyl and

s eI ect e(gxéorug 2%46% Was'}% pa?%:ggfﬁé}lnls %mi)oﬁﬁc% 2@5]? Cllﬁ&fh%%my&qer B)in
B-spinger way agdepmebdwﬂor Crmpguch 24t - g stonstwp loé Bpmippynd 265 was

agilgmekbaé%dn a? &»Aﬁ{go Zf MR=MN ?{?r&ﬁ tha OF%H@%H? 264.The

erl N- 2- napht hal en
5 ch{npanqp@qf qtrhgqa,lytwala k€ retention time = rmn (Phenomenox S5 C18-

3¢ 44 50 B bollﬁ!rrﬁﬁ 1080k hqueBt ik ihahblRIveny it Pédktdning 0.1%

félll:{‘A( f%%l png F%@ﬁl%%@PW@?%@W%S(M HetH6%yphenyl ) p

yrrolo[2,If][ |,2,4]triazin-4-am ne, 5-[(4-Am no-

1- erdnlrrethl N- envl frolof 2 1-
f]Fllpz I4]Itr|>/a)z| n- 4ya]m EXANBY Righeny!) py [

10  SANF[((BRAR)-Aophiperi- (:['4n[(15~nydtl)mphf)ﬂy])armno]pyrrolo[2 1-A1[1,2,4]triazin-5-
LA- (4 fl uoro- 3- netho phenyl Y to-lo[2,If
[1,2, 4] triazi nY4meHh }ﬁ%ﬂpendm- -yl]methanesu fonarmde

3R 4R)-4-amino-I-[[ 4- f 1 uorophenyl ) am no
|(oyrroI2)[2,If][ LA TCnbittht &) Phenyl) !

1,2,4]triazin-5-yl]nmethyl]piperidin-3-ol, (3S,4S)-4-am
no-1-[[4-[(3-chloro-4-fluorophenyl)am no] pyrrol o[ 2,|f]
[ 1,2,4]triazin-5-yl]nethyl]piperidin-3-ol,

15 (3R 4R)-4-anino-I-[[4-[(3-nethoxyphenyl)amn no] pyrrol of
2, 1-f][1,2,4]triazin-

o\\ ,/o

/\

0. O

~

266 (Enantiomer A)

20 Compound 266 was obtained from 264 by a chrial preparative HPLC
separation as the first eluted peak with >99% ee. Compound 127A an HPLC
retention time = 6.3 min (Chiral Pak, AD 250x4.6 mm column, 10 micron, 220 nM,
0.8 mL/min, EtOH as eluant). LC/MS M"+1 = 446,

25 EXAMPLE 267
N-[(35,45)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-5-
yl}methyl)piperidin-3-ylJmethanesulfonamide

(Enantiomer B)
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5-yl] et hyl ] pi peridin-3-ol,
(3S, 4S5) - 4- ar ni no4- [ [ 4*(3- met hoxyphenyl ) am no] pyrrol of 2

WQ beoSjppd17@, 4] tri azi n- 5-yl ] nmet hyl ] pi peri di n- 3- BCT/US2004/043169

(3R 4R) -4-am no-| -[[4-[(3-net hoxy-4-fl uorophenyl)am no
]pyrrolo[2,1f][ 1

, 2,4]triazin-5-yl et hyl] pi peridin-3-ol,
(3/7?,4i?)-4-am no-| - ({46\(3oethynyl phenyl) am noj] pyrro
lo[2,I-/1-[1,2,4]- tr|a2|B 5-yl

}- et hyl)p| per|d| n-3- o™ "CHs

(3", 41 ?)-4-am no- | HENaG - - et hoxyp nyI)-am' noj - pyrr ol
o[2,1-/1I- [1,2,4]triazin- -yI }- |') pi peridin-3-ol
(3RR) - 4- zni no- 1- { [ 4- ( 2>xaf t ol of 2,

1-f\[1,2,4]-triazin-5- yl] thy } pi perléﬁh 3-ol,
(3i?,4i?)-4-amno-I-({4-[ (& y-4- et hyl - phenyl)am
inolpyrrolo[2,1f \ [1,2,4] Ninzigh5-yl

}- et hyl ) pi peri din-3-ol, N

(3i?,417?)-4-am no-| <{4~(3-bronophenyl ) ai ni no
lpyrido[2,1-/]|[],2,4]-triazin- 5-yl

}met hyl) - pi peri di n- 3- ol 261 B2RwdiApr-B) am no-

1- ({4-[(3-fluoro-5-net hoxy-phenyl)am no] pyrrol o[ 2, 1- f
1[1,2,4]triazin-5-yl }-nethyl)piperidin-3-ol,

o1 Ao drtanc A RIS DERLARYEPLE! ©
sa}?ﬁrﬁtﬁbn ds thé 4edohd eTREDpoakphign ¥ Bk n@bﬁlgbﬁﬂd 2¢2had an HPLC
\[1,2,4]triazin- 5-yl }net

hyl ) pi peri
FeBiGr e hitowio (LT, SEL A ety e Homicron, 220 1M,

|
?_.ég ﬁﬁ%{‘}?gﬁ?fﬂasp@\é‘[ﬁ}@zL&M{M&H Du46.
(35,4/?)-4-am no-1-({4-[(3-chl oro-4-fluoro-phenyl)ann
o] pyrrolo[2,If
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\ [1,2,4]triazin-5-yl }-nethyl)piperidin-3-ol,
(35,4/?)-4-am no-1-({4-[(3-ethynyl rhenyl)

wa@anpiosoqye rol o[ 2, 1-f\[1, 2,4]triazin- 5-yl}nneptmy$2004/043169

pi peridin-3-ol, (3i?,45)-4-am no-I-( {4-[(3-ethynyl
rhenyl)-am no] pyrrolo[2, 1-f\[1, 2,4]triazin-

t hyl ) pi peri di n-3-o0l, (3/7?,4S>4- am no-
1- ({4-[(3-chl orophenyl)am no ]Jryrrolof 2,
1-f\[1,2,4]-triazin- 5-yl }nmethyl)-piperidin-3-ol,
(W 2ldin?) - 4- am no4- ({4-[ ( 3- met hoxyphenyl ) am no] pyrrol o
[2,1-7i[],2,4]txiazin- 5-yl}nmethyl)piperidin-3-yl
car bamat e,
(3/?,47?)-45;am no4- hynyl phenyl ) - am no] pyri d o
(2 h Cﬂ?’%’“éé‘ﬁf‘){"@“ A et hyl ) pi per i di n-3-y
carbarmte (3i?,4i7?)-4-am no- R
1-({4-[(3-chloro-4-fluoR enyl »am no]j pyrrol o[2,1- f
\ [1,2,4]triazin-5-yl }-net [ I di
carbamate 3
(3"S', 4i ?)-4-anino-1 - ({B&
|no]pyrrolo[2 | - N
I1[1,2,4]triazin-5-yl}-methyl)piperidin-3-yl
car bamat e,
(3>S, 4i ?)-4-am no-1- ({4-[ (3-et.hynyl phenyl ) -am no] pyrro
lo [2,1-f\[1, 2,4]triazin- W
}- et hyl) pi peri di n-3~yl car bamat e,
(35, 4i ?)-4-am no4- ({4- [(3 met hoxyphenyl ) am no] pyrrol of
2vherd¢in[ |, 2, 4] tri azin- 5-

G Qiclléﬁﬁﬁtshgﬁﬁ%ﬁﬁ 53¢ ?aﬂkﬂ bRy i
rsﬁbé%[tﬁ’-tehfheeer({o%rcl%l Altriazin-5-yl }nethyl)piperidine-

(léas aa@ spbetitateid moyl) hetéroaryl dr subsaiudictrrodrply fietproepstyl)am
no rrolo [ f \ 2,4]triazin-5-yl

i rr]e?y F’tﬁP{?é#‘f’Wf é(Lé'l 5- ]di o: ZI(3# Sy’?) 4- am no-

R fydiroger? Mfﬁﬂﬁﬁbﬁké&;ﬁﬂﬂdno] pyrrolo [2,1-f\[1,

24]tr|a2|n -yl Ynet hyl ) pi peridine-3,5-diol,
X is a direct bond, -NR>- or -O- ;

< C Ior9}4 fl uoro-phenyl)am

Y is a direct bond, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl;
or a pharmaceutically acceptable salt or stereoisomer thereof,

with the proviso that R? is not indazolyl or substituted indazolyl.

2. A compound of the formula

R6
6b
7 TR

R
RR—( )N
\ N. =
"N
ay
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5-{ [(3i?,4i7?)-4-am no-3-net hoxypi peridin- 1-yl]nethyl
}- N (3- nethoxyphenyl)pyrrolo[2, 1-f\

W(p 2008/044176 | azi n- 4- ami ne, PCT/US2004/043169

5-(((4aR 8aR)-re/-hexahydro-| H
ryrido[3,4-b][I, 4] oxazin-6(7H)-yl)methyl)-
N ( 3- net hoxyphenyl )pyrrolo[1
, 2- 1] [@ %3% Al triazin-4-am ne,
(3| ?, 41 4- am no4- ({4-[ (3-nmet hoxyphenyl)air
noj permd oflizedt bohd, |- M34]ot FOazin- 5-yl}nmethyl)-
L~- (et hyl sul f onyl ) pi peri di ne- 3- car boxam de,
(3/7?,4i7?)- 4Ra| rdno4- ({44(3- et hynyl phenyl ) am no] pyrrol o
[2I-/ | 2 tL n: 5-yl
} met hy ES-I V-C?r%t%yle}gil{perl d| ne- 3- car boxam de,
(3/ ? 4R2?1); afkulRtituted 1, heteroaryl or substituted heteroaryl,
1- {41£ {3- rreth oxyphenyl am no pyrrol of 2,
1-f\[ 1 Rﬁp{lql Raa_uenndegxeyqiqtﬂytsn ried from ydrogen alkyl and substituted
Lefl\ qet hyI pi peri di ne- 3- car boxam de, (3i?,4i?)-4-am no-
I- ’4 [ (3- met hoxyphenyl ) am no] pyrr ol of 2
1-f \ [ R2RH &frfdllézlafb'lnaepélndently selected from the group con31st1ng of one or
}met hyl ) pi peri di ne- 3- car boxani de, éBR 4R -1 - ((4- 3 met 5
Hesaptvdragearkatngepyalkyl dkpxy atylpay, -ONAINK, .—@H. rf:@ , -CH,OR?,

4-
YOS SN N, NS RSP lkl, -NR'SONR'R’,
Nﬁc{%@?&cﬂ 2801 O0FL b WhdcHRb 8 XiRasyto) hekaad Axs Earbon
olo
[atom pagid¢cthpithe re;su}tmttqompppn@ srdhginicaly ylaplgt ea,

Frol é[ IFﬁydl)ogén A0S Inef 4ad (3- et hoxyphenyl) ani no] py

I, 21»114;](1&!@61‘3];-5 yl }met hyl ) pi peri dm 3-yl ] net hanesul f
onam de, and

Lox a[phagnarieticallyaerepdatile §qlyor StFepisemendherneny| ) am no] pyr
rolo[2,I-
I1[1,2,4]triazin-5-yl}nmethyl)piperidin-3-yl]nmethanesul
f onam3le, OACamﬁbaﬁd‘r@j_CtﬁQ&‘(bIﬁﬂjléy accept able salt
thereof. 6. A pharmaceutical conposition conprising
one or nore conpounds of claim1 and a

pharmaceutical ly accept abl egcarrier. 7. A

phar maceut i cal corrpoﬁ 2f onpri sing one or nore
compounds of claim 2 a har mace%)la?al |y acceptabl e

carrier. F{ea/\ea

3 7" >N
AN N\N/)
(1)

wherein

X is a direct bond, -NR>- or -O- ;

R?%is aryl or substituted aryl, heteroaryl or substituted heteroaryl,

R?, R*and R’ are independently selected from hydrogen, alkyl and substituted
alkyl;

R®, R* and R® are independently selected from the group consisting of one or

more hydrogen, halogen, alkyl, alkoxy, aryloxy, -CN, -NH,, -OH, -COOH, -CH,0R’,
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8. A pharmaceutical conposition conprising one or nore
conpounds of claim 3 and a pharnaceutically acceptable

W@ a005i066176 9. A pharmaceutical conposition conpPCHURIN04/043169

one or nore conpounds of cl ai m 5 and a
phar maceutd cal | @c;c tabl e carrier,

4
pﬁm b &0 Prh BSOS AR SONR'ES,
C i i t I 0
pﬁar maceut | cé?flg (gggﬁg‘%’gbfkgﬁ%:%rﬁrl%e? %ﬁgﬂﬁegqg? %Mhl?g carbon
atdie prodviddd-tharthe resoltart Yo@powidis a@nicallyl dtablénd
pharmaceuti cal conposition according to claim10
wher eitris al o aindi - cancer or cytotoxic agent is

I fr 0 f xi fen,
PEp B cb Oy Ao MH h  GIET e
megestrol acetate, anastrozole, |etrozole, borazole,
exenestane, flutanide, nilutam de, bical utam de,
cypr otfer onelhgcaomposnd g@f@@fhég tm@m%ﬂé@@ml euprol i de,

e I e

@ﬁwﬁﬁtea 991&@15&1391! b@a&b@s su‘t@ﬁ@ﬂ‘ddbxfa@@lb Othiazeleefibefituted thiazole,
anti bodi es, bevaci zumab cet uxi mab, trast uzumab

@ma@myhpbsuhssmw pisaginylase i nhibitors,
hotrexat e

5711 ugt okr AR g ARG el e B R B Sising or one or

@ﬂdr@ﬁzm% 28 ammogﬂi alkoRPX CONR R’ mmd‘amamyp LNR4SOZNR4R5
| Cl

epir N, idarubicin, mtonycin-C, dactinonycin,
brNHé]kS’bﬂﬂm]t-NHC@dkﬂ@pl atin, nitrogen nustard,
nel ph hI or anbuci |, busul phan, cycl ophospham de,

i fosf d_eN % osour eas, t hi ot epa, vincristine,

Vi nor gligitng,2.vi nbl asti ne, vinflunine paclitaxel,

docet axel , epothil one anal ogs, discodernolide anal ogs,
eleutherobin anal ogs, etoposide teniposide
ansac ot eca \Y; bor t

b1 o1 oGt cal » SORBRURT sl ERY ThGoun Sl O o
t r eat isng4-2A @Rl i -pRleAllinyBméthyBIas &3 -cBRAPLL iR henyl)pyrrolo[2 1-
adm nistering to a mammal i an species in need thereof

&l Aetlappeiner€amine, ef f ecti ve anmount of one or nore

conpo %R4%I%l%rogi - &)engmy )me{Hyil] “N-2-naphthalenylpyrrolo[2,1-
f1[1,2,4]triazin-4-amine,

b and

5-[(4-Amino-1-piperidinyl)methyl]-N-phenylpyrrolo[2,1-f][1,2,4]triazin-4-
amine,

5-[(4-Amino-1-piperidinyl)methyl]}-N-(3-methoxyphenyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,

5-[(4-Amino-1-piperidinyl)methyl]-N-(3-ethynylphenyl)pyrrolo[2,1-
f][1,2,4]triazin-4-amine,

5-[(4-aminopiperidin-1-yl)methyl]-N-(4-fluoro-3-methoxyphenyl)pyrro-lo[2,1-
fI[1,2,4]triazin-4-amine,

(3R,4R)-4-amino-1-[[4-[(3-chloro-4-fluorophenyl)amino]pyrrolo[2,1-
f][1,2,4]triazin-5-yl]methyl]piperidin-3-ol,
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13. The nmethod of claim 12 wherein the proliferative
di sease is selected fromthe group consisting of
W@ 2068066179sori asi s and rheumatoid arthritis. 1BCT/TRE04/043169
met hod of claim 13 wherein the proliferative disease
is cancer, 15. The nethod of claim 14 further

conpr i S ztiAmHcst MM@'CW@KMWFHP@P%E%H%]BWP@Q i

oS MIEEAR sy Tl e

SH&lh%ﬁ])l y effective anount of
cancer 'or cytotoxic agent in

combi n@R, @R)-Wahﬁn@mq[43[(3rmétﬁ0}@}qﬂiﬁﬁ5tlﬁﬂnﬁ§§IPWQbm11le 2 4]triazin-

claiml1l. 16. The nethod of claim 15 wherein said
a?rﬁ’ﬂn’@ﬁryé]é’llpeélldlfbgn%t oxi c agent is selected fromthe

fl utam

)r(llleftlgog(gzp g?an%iR}grorlc?[&qxﬂ eg g]tnazm-
borazol e, exenest ane,
bi cal ut am de, cyproterone

acet at SR, ‘@%)séﬁéllmré [&bé(ﬁan@thoxseﬂzélugtqph@lylrann@sﬁpmob& 1-

r i nhi bi tors of uroki nase
taaihﬁégzg}ﬁ%la@? %tg{/limp?r 'riﬁ%lr function, growh factor
antl bo@z@aﬁR) oM 1 { BLT @ etiRGRRNERY] @Iﬁtﬂow (ﬁ@[g,l-j]-[l,ZA]-

ni o,

bevaci zumab, cet uxi

mab,

trast uzuma

t tyiesiar el Hanaths Bpipptidini ok s, ser i ne/ t hreoni ne ki nase

adenost REAT BotRs L TEFl Geaka b PrbEfkovBiberoarci n,

Ol L 2P i -5 - }epin[e@hgu}idlﬁbndhﬂgrowbl cin, mtonycin-C,

dacti nonyci n,
ni t rog@%y

4R ammo h-é

cln,

ci sp Iatln car bopl ati n,

f?an@hth}dmmohmmdop 1-Alis 2K ptriazin-5-

%ﬁﬁl&ggﬁﬁ’%gﬁgqndfg}vl |f88f am de, nitrosoureas, thiotepa,
CF1 vinorel bi ne,

pacl i t @RedR)-Aagetoaxe|4-[(epathotyrnen-andlp ﬁ&%ﬁl)anuno]pyrrolo[z 1-

di scoder nol i de anal o

el

vi nbl asti ne, vinflunine

eut her obi n anal og

0gs,
dﬂ[dp%%]ﬁd@zmﬁéﬁ}-ﬁ@h}dl)@lpméﬂhne t opot ecan

flavop
bortez 134%8

oGl SGr R

i nhi b|t rs |

r?rgg%lbe (ﬂg&gliﬂ [1 %(4]—triazin-

rﬂayl'}méﬂgﬂ) p@eﬂ&hﬁtg By receptor tyr 03| ne k| nase activity
whi ch conprises adm nistering to a manmal i an speci es

i n ned@Rordaninogh (& H3diuove Saneshery-pifenghamiop Ipysioto[2,1-
Wﬂ?rgaz%%g%dpl eglytl plperl%mn%

(35,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-

5-yl}methyl)piperidin-3-ol,

(3R,4S5)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-

5-yl}methyl)piperidin-3-ol

(35,4R)-4-amino-1-({4-[(3-chlorophenyl)amino ]-pyrrolo[2,1-f][1,2,4]-triazin-

5-yl}methyl)-piperidin-3-ol,
(35,4R)-4-amino-1-({4-[(3-chloro-4-fluoro-phenyl)amino]pyrrolo[2,1-

JI[1,2,4]triazin-5-yl }-methyl)piperidin-3-ol,
(35,4R)-4-amino-1-({4-[(3-ethynylphenyl) amino]pyrrolo[2,1-f][1, 2,4]triazin-

5-yl}methyl) piperidin-3-ol,
(3R ,45)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f][1, 2,4]triazin-

5-yl}methyl)piperidin-3-ol,
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18. The nmethod of claim 17 wherein said receptor
tyrosine kinase is selected fromthe group consisting

woboosk&i176 HER2 and HER4. 19. A nethod for treaP@nysS2004/043169

di seases associated with signal transduction pathways

t] gh wth fact t , . wWhich ..
oo B AP 55 T i BTl e
%ﬁgﬁ%f)h —%iﬁgﬁ(ﬁﬁ-%%l' cally effective anmount of one or

accordling to claim1. 20. A nethod for

i dent i BRIAR)-4kamanel -((HH(E-argieixiypheng])aimividdp yrevl 6| 20/ HhR, 4 triazin-
com?ri ses sel ecti ng a conpound as defined in Caiml,
thi msthydpinesidim-y esbamdc.pocket, the ribose pocket,

the p te,hindi pg po i fici regiqr o
speci F(lg %imt)? f%lgllng (rjllf [21{940[?9{% ﬁgh%gpﬁéa@ 2 {ar}él%gi%'\r/\lﬁ Fcﬁ%’qlg?[é U?,gﬂnazm
S-ylWestaypipbedigrioyraneaiapyi ng the ribose and/or the
phosphat e bi ndi ng pocket can interact with one or nore

of t hd3BHRturring-orslés-vRlara-d<lugrrphanyhaminadpyriplol2,1-
SHRSRRL P DI FL OO0, 12 S
and/ or(38aR)-834dmiabER!  4TEYbIE i FludFo- SiRayDaRIRNSREITY, 1-
[j]e[ilgfé]ligfa}gégﬁg@ glnfe{h%i)le)in];)teriléilnrl}a-ileca?l:tantlatg "1 bosel phosphat e
(35,4R)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f][1, 2,4]triazin-
5-yl}-methyl)piperidin-3-yl carbamate,
(35,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][ 1,2,4]triazin-
5-yl}methyl)-3-methylpiperidin-3-ol,
(3R/S,5R/S)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-
f[1,2,4]triazin-5-yl }methyl)piperidine-3,5-diol,
(35,55)-4-amino-1-({4-[(4-fluoro-3-methoxy-phenyl)amino]pyrrolo[2,1-
fI[1,2,4]triazin-5-yl }-methyl)piperidine-3,5-diol,
(3R,5R)-4-amino-1-({4-[(3-ethynylphenyl)-amino]pyrrolo[2,1-f][1, 2,4]triazin-
5-yl}methyl )piperidine-3,5-diol,
5-{[(3R,4R)-4-amino-3-methoxypiperidin-1-ylJmethyl } -N-(3-
methoxyphenyl)pyrrolo[2,1-f][1,2,4]triazin-4-amine,
5-(((4aR,8aR)-rel-hexahydro-1H-pyrido[3,4-b][1,4]oxazin-6(7H)-yl)methyl)-
N-(3-methoxyphenyl)pyrrolo[1,2-f][1,2,4]triazin-4-amine,
(3R, 4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yl}methyl)-N-(methylsulfonyl)piperidine-3-carboxamide,
(3R,4R)-4-amino-1-({4-[(3-ethynylphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yl}methyl)-N-methylpiperidine-3-carboxamide,
(3R,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f][1,2,4]triazin-
5-yl}methyl)-N-methylpiperidine-3-carboxamide,
(3R AR)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-f1[1,2,4]triazin-
5-yl}methyl)piperidine-3-carboxamide,

- 185 -



10

15

20

25

30

WO 2005/066176 PCT/US2004/043169

((3R,4R)-1-((4-(3-methoxyphenylamino)pyrrolo[1,2-f][1,2,4]-triazin-5-

yDmethyl)-4-((R)-1-phenylethylamino)piperidin-3-yl)methanol, |
N-[(3R4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-

J1[1,2 4]triazin-5-yl }methyl)piperidin-3-ylJurea,
N-[(3R,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-

f[1,2 4]triazin-5-yl jmethyl)piperidin-3-ylJmethanesulfonamide, and
N-[(3S,4R)-4-amino-1-({4-[(3-methoxyphenyl)amino]pyrrolo[2,1-

SfI[1,2 4]triazin-5-yl} methyl)piperidin-3-yl]methanesulfonamide,

or a pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition comprising one or more compounds of

claim 1 and a pharmaceutically acceptable carrier.

7. A pharmaceutical composition comprising one or more compounds of

claim 2 and a pharmaceutically acceptable carrier.

8. A pharmaceutical composition comprising one or more compounds of

claim 3 and a pharmaceutically acceptable carrier.

9. A pharmaceutical composition comprising one or more compounds of
claim 5 and a pharmaceutically acceptable carrier.

10. A pharmaceutical composition comprising one or more compounds
according to claim 1 in combination with a pharmaceutically acceptable carrier and

one or more other anti-cancer or cytotoxic agent.

11.  The pharmaceutical composition according to claim 10 wherein said
anti-cancer or cytotoxic agent is selected from the group consisting of tamoxifen,
toremifene, raloxifene, droloxifene, iodoxifene, megestrol acetate, anastrozole,
letrozole, borazole, exemestane, flutamide, nilutamide, bicalutamide, cyproterone
acetate, gosereline acetate, leuprolide, finasteride, metalloproteinase inhibitors,

inhibitors of urokinase plasminogen activator receptor function, growth factor
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antibodies, growth factor receptor antibodies, bevacizumab, cetuximab, trastuzumab,
erlotinib, tyrosine kinase inhibitors, serine/threonine kinase inhibitors, methotrexate,
5-fluorouracil, purine and adenosine analogues, cytosine arabinoside, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin, mithramycin,
cisplatin, carboplatin, nitrogen mustard, melphalan, chlorambucil, busulphan,
cyclophosphamide, ifosfamide, nitrosoureas, thiotepa, vincristine, vinorelbine,
vinblastine, vinflunine paclitaxel, docetaxel, epothilone analogs, discodermolide
analogs, eleutherobin analogs, etoposide, teniposide, amsacrine, topotecan,

flavopyridol, bortezomib and biological response modifiers.

12. A method for treating a proliferative disease, comprising administering
to a mammalian species in need thereof, a therapeutically effective amount of one or

more compound according to claim 1.

13.  The method of claim 12 wherein the proliferative disease is selected

from the group consisting of cancer, psoriasis and rheumatoid arthritis.

14.  The method of claim 13 wherein the proliferative disease is cancer.

15.  The method of claim 14 further comprising administering to a warm-
blooded species in need thereof, a therapeutically effective amount of one or more
other anti-cancer or cytotoxic agent in combination with one or more compound

according to claim 1.

16.  The method of claim 15 wherein said anti-cancer or cytotoxic agent is
selected from the group consisting of tamoxifen, toremifene, raloxifene, droloxifene,
jodoxifene, megestrol acetate, anastrozole, letrozole, borazole, exemestane, flutamide,
nilutamide, bicalutamide, cyproterone acetate, gosereline acetate, leuprolide,
finasteride, metalloproteinase inhibitors, inhibitors of urokinase plasminogen activator
receptor function, growth factor antibodies, growth factor receptor antibodies,
bevacizumab, cetuximab, trastuzumab, erlotinib, tyrosine kinase inhibitors,

serine/threonine kinase inhibitors, methotrexate, 5-fluorouracil, purine and adenosine
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analogues, cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin, mithramycin, cisplatin, carboplatin, nitrogen mustard,
melphalan, chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas,
thiotepa, vincristine, vinorelbine, vinblastine, vinflunine paclitaxel, docetaxel,
epothilone analogs, discodermolide analogs, eleutherobin analogs, etoposide,
teniposide, amsacrine, topotecan, flavopyridols, proteasome inhibitors including

bortezomib and biological response modifiers.

17. A method of modulating receptor tyrosine kinase activity which
comprises administering to a mammalian species in need thereof, an effective amount

of one or more compound according to claim 1.

18.  The method of claim 17 wherein said receptor tyrosine kinase is

selected from the group consisting of HER1, HER2 and HER4.

19. A method for treating diseases associated with signal transduction
pathways operating through growth factor receptors, which comprises administering
to a mammalian species in need thereof a therapeutically effective amount of one or

more compound according to claim 1.

20. A method for identifying kinase ATP-competitive inhibitors which
comprises selecting a compound as defined in Claim 1, that binds in the adenine
pocket, the ribose pocket, the phosphate binding pocket, specificity region 1 and
specificity region 2 of the kinase as shown in Figure 2, wherein the group occupying
the ribose and/or the phosphate binding pocket can interact with one or more of the

absolutely conserved residues involved in phosphate binding.
21.  The method according to Claim 20 wherein the group interacts with

residues Asn818 and/or Asp 831 (HER1 numbering) or the correponding residues in a

different kinase of the ribose/phosphate binding pockets.
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