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25  connected through a segment in the plasma membrane to an intracellular tyrosine
kinase domain. Binding of ligand to the receptor results in stimulation of the
receptor-associated tyrosine kinase activity that leads to phosphorylation of tyrosine
residues on both the receptor and other intracellular proteins, leadihg to a variety of
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presently comprised of the fms-like tyrosine kinase receptor, Fit or Fitl (VEGER-1),
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30  pathway should also affect tumor cell proliferation since this kinase is activated in
many tumor types in addition to proliferating endothelial cells. Finally, recent

evidence also suggests that disruption of VEGFE signaling inhibits endothelial cell
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evi dence al so suggests that disruption of VEGF
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inhibit the tyrosine kinase activity of growth factor

receptors such as 20 VEGFR-2. In formula I and

throughout ‘the SPSil®dsOlipridd d} FPAEAKIO! S are
defined as foll ows: group
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their enantiomers, diastereomers, and pharmaceutically acceptable salts, prodrugs and

solvates thereof, inhibit the tyrosine kinase activity of growth factor receptors such as
20  VEGFR-2. In formuia I and throughout the specification, the above symbols are
defined as follows:
Z is selected from the group consisting of O, S, N, OH, and C], with the
provisos that when Z is O or S, R* is absent, and when Z is OH or Cl, both R*' and
R* are absent, and when Z is N, then R* is H;
25 X and Y are independently selected from the group consisting of O, OCO, S,
SO, SO, CO, CO,, NR'®, NR''CO, NRZCONR ™, NR'CO,, NR*S0,,
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group consisting of hydrogen, fluorine, chlorine and methyl; and
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with the further provisos that:
a. R? may not be hydrogen if X is SO, SOy, NR'>CO,, or NR*SO5, and
b. R® may not be hydrogen if Y is SO, S0z, NR’CO;, or NR¥SO;.
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The invention also provides a pharmaceutical composition comprising a
compound of formula T or IT and a pharmaceutically acceptable carrier.
30 The invention also provides a pharmaceutical composition comprising a
compound of formula I or IT in combination with pharmaceutically acceptable carrier

and an anti-cancer or cytotoxic agent. In a preferred embodiment said anti-cancer or
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Finally, there is disclosed a method for treating a proliferative disease,

comprising administering to a mammalian species in need thereof, a therapeutically
effective amount of a compound of formula I. In a preferred embodiment the
30  proliferative disease is cancer.
The following are definitions of terms used in the present specification. The

initial definition provided for a group or term herein applies to that group or term
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compound of forrmula I. In a preferred enbodi nent the

30 proliferative disease is cancer. The follow ng are
definitions of terns used in the present

specification. The initial definPtion pr ovi ded*f3pvegnber 2006
group or termherein applies to that group or term -8
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The term “substituted aryl” refers to an aryl group substituted by, for example,
one to four substituents such as alkyl, substituted alkyl, halo, trifluoromethoxy,
trifluoromethyl, hydroxy, alkoxy, alkanoyl, alkanoyloxy, amino, alkylamino,
aralkylamino, dialkylamino, alkanoylamino, thiol, alkylthio, ureido, nitro, cyano,

30  carboxy, carboxyalkyl, carbamyl, alkoxycarbonyl, alkylthiono, arylthiono,
arylsulfonylamine, sulfonic acid, alkysulfonyl, sulfonamido, aryloxy and the like.

The substituent may be further substituted by hydroxy, alkyl, alkoxy, aryl, substituted

0-



The term "substituted aryl"” refers to an aryl group
substituted by, for exanple, one to four substituents

such as al kyl, substituted al kyl, hal o,

trifluoromethoxy, trifluoronethyl, hydroxy, alkoxy,
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Exemplary groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cycloctyl, cyclodecyl, cyclododecyl, and adamantyl. Exemplary
substitnents include one or more alky! groups as described above, or one 0r more

30  groups described above as alkyl substituents.
The terms “heterocycle”, “heterocyclic” and “heterocyclo” refer to an

optionally substituted, fully saturated or unsaturated, aromatic or nonaromatic cyclic
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The term "cycloal kyl" refers to an optionally

substituted, saturated cyclic 25 hydrocarbon ring

systens, 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. Exenplary groups
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pyridopyridyl, quinazolinyl, tetrahydroguinolinyl, thienofuryl, thienopyridyl,
30 thienothienyl, and the like.
Exemplary substituents include one or more alkyl or aralkyl groups as

described above or one or more groups described above as alkyl substituents.
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di qugdehexandan ne). s.ndhtabntsydaamsb m@meﬂyw mbwreto 1psasidlled in the art,
am no "aci ds_such as arginin %sn ng ahe like.
Such sallp gdditipn B itiesPpddinger Sa}ﬁ‘] 5 ¥HESe skilled in

the art.Ajlhe6R5MaYBESe tohpdaaaut e Instmyinforion salcbstemplated,
wth a variety of organic and _inor an| acﬁi gsh SuP
20s a eitber in@ludEUTe s FeP oo EBS IR tRHY ﬁg}f& N REHEBPIER

hde %ﬂnds%%ﬁg to (€ ﬁﬁ@ﬂ%@rﬁ&ﬁﬁe@ a@ﬁ‘lcgmsﬁlﬂé §tbtl’emsorncrs and
acCl acetic aci trifl uoroacetic aci oxal

acitheir mastoics. By, papisniady eBGFaceTing rageipf forms ko iSolated
tol dr‘b%gglsikgnflﬁ@ hévi ‘1 s@&@iet\_f Akt vaS TAE RREMic(fBrng can be resolved by
oS a

nitrates borates, ‘tartrates, citrates,

su qmynlaale:sqtmkfensmhta% for exarpleniFackignal Cﬁé@ﬂﬁ‘?‘i“’é‘t sepaigfign or
s he, | K Mﬂral&lﬁrhﬂse
s s o og BiadBrebe At QLR aRRok GO Ulal 1D
sal disdthamayplpe Therindvidushopticll semetssambe ebigned fem the racemates

COMRSn desco%{rer}u%%al me%ltlo%g tsu&l{] ¥€ m‘r'e%]mﬁﬂé Qalt PRHRSAR Ricesh optically
active acid followed by crystallization.
Compounds of formula I may also have prodrug forms. Any compound that
30 will be converted in vivo to provide the bioactive agent (i.e., the compound for
formula J) is a prodrug within the scope and spirit of the invention.

Various forms of prodrugs are well known in the art. For examples of such

13-



20 either in adm xture or in pure or substantially

pure form The definition of conmpounds according to

the invention enbraces all the possible stereoi soners

and their mxtures. It very particularly enbraces the
racem c forns and the isolated optical isonerg vin%

the specified activity. The racemic forms can K& ovember 2006
resol ved by physical nethods, such as, for exanple,

fr agibh@Rabriedivsd #e! | zation, separation or 25
crystallization of diasteregneric derivatives or

separ at i®n byResignofProdspgsyadied iy shdiundgaaigh(Elsetive 1985) and

| NdetibdRn RiViddey YOI 5. £OMI8CAADA BY ROWiddeP hiNEcamedic
racemat es romine conventional nethods, such as, for
exaPptel®®¥ t formation with an optically active acid

Sfrn‘;;' g}"’:ga)ﬁé’w%{ Y Shefody ozfgnju? 'i')esx% 1Re W@géoﬁ‘}l%eg{tg%cﬁ?éﬁ §6b083wd-

wi | lLartse apd Bl BundgdaidnChapteo 51 ‘esignvandlAppliatidn afrbdvgs,” by H.
age =3 c und for fornula 1) is a prodrug
W t H%&%ﬁgd%égggnéggﬂgbirit of the invention. Various
f or ms ofc) pr odt. Bysdgand, Advdnckd Dwis Delivelre Ravibws, BOL-38 (1992);
exanpl es of such -12 24 Novenber 2006 prodrug
derivatives, see: a) Design of Prodrugs, edited by H
10Bundgaardsho(idl faher B¢ undbB&R) tiad dolvivi (Bgd $iydrhtes) of the compounds
et AT ot 1 Qi OB by gt olvation
Dr uge RasiQy kaseh Raveippnent, edited by Krosgaard-
Larsen and H Bundgaard, Chapter 5, "Design and
Application of Prodrugs,” by H  Bundgaard, p. 113-191
( 19%b)andWtikdy Bundgaard, Advanced Drug Delivery
Reviews, 8, 1-38 (1992); 10 It should further be
under st J&8 PraseRt inygrtipatigbaspdomythe disgeiest e cortin phgolotriazines
CONROMARors O pfodfidh&ed. MLR SBR[y inkiBR 1RCPRE:s OF VEGE,
t he present invention. Methods of Solvation are
ge RS ATy ok Nen ini the woekment of disepse ajes aseqciatadywilloanpiagenesis
Pr 83881 incRYEALLQMNal SerBRIRG r%@chtcj@%ar%!cis. CAXSEnb o elates to a
certain pyrrolotriazi nes re 1nhibitors of proterin
ki rPag@pcenisplecogipesiiidn of gbmpoundd Yormp ki Iopitpbaimeacedtically s

f j .
20% S 3005 ol YLD SOLBROE B

1

Lh

di seaSe s
i ndreatmeatioflypempiciiferygior disatsiet intoyargmal h Imparigauhs ghie saihe

B0l B3 2R PR oA ARAL G
recurrent solid tumors which are associated with VEGF, especially those tumors
which are significanily dependent on VEGF for their growth and spread, including for

25  example, cancers of the bladder, squamous cell, head, colorectal, oesophageal,
gynecological (such as ovarian), pancreas, breast, prostate, lung, vulva, skin, brais,
genitourinary tract, lymphatic system (such as thyroid), stomach, larynx and lung. In
another embodiment, the compounds of the present invention are also useful in the
treatment of noncancerous disorders such as diabetes, diabetic retinopathy, psoriasis,

30  rhenmatoid arthritis, obesity, Kaposi's sarcoma, haemangioma, acute and chronic

nephropathies (including proliferative glomerulonephritis and diabetes-induced renal

disease), atheroma, arterial restenosis, autoimmune diseases, acute inflammation and

-13-



20 acceptable salt or hydrate thereof, and a

phar maceutically acceptable carrier in the treatnent
of hyperproliferative disorder in manmal. In

particul ar, the said pharmaceutical conposition is

expected to inhibit the growh of those primar d
recurrent solid tunmors which are associated w ?ﬁ%@g@berm%

es Qﬁﬁlaﬁhlsé/asésh@ﬁi?rehﬂmreﬁcl pblifehtiak, Qhaﬂieﬁ@tcﬁh@;&ﬂtyl, wetinopathy of
dependent on VEG- for their growth and spre

| n cﬂrga@t]q@tyfa@ﬂ n@gul@@,gﬁt}e@atm@a hedpgengpn @}q%rebqtgota é)FevenUon of
L@:ﬁ?#gteciﬁx } ﬁx a MALRE %ﬁhﬁﬁt‘%ﬁ%ﬁﬁ[@&@@km excema,
gyneco suc

gic as ovarian), pancreas, breast,
pr osleatdema) hemyppgivmavEompdingds ofithe pigsent g@mttoawpﬁﬁ%gepd activity
{ract Ll Hornel t oth
| e B B o R RS R R Rep i) S ShORTE st ot
of tiheinpkeasnt i nvention are also useful in the
treatne of nopc us r j £
i abet | ATPEHRODG Ry TP & g, Es B ARLERRe v o
ar tdontpoind efbfefhily I, oka pbamaselﬁmltgoamwtmmm&rmfén the

o himEries 0L B St BhEBR i by Srolichion bl fhuansioseaic andvor
ore %lsculﬂlpéﬁﬁﬁﬁs)lﬁy ﬁﬂﬁtﬁﬁg)éf&:{:t ard lﬁﬁrhﬂ]lahz[rﬁ&hﬂﬂasatsas a human being.
aut oi rmune di seases, gqute and

Nov enberAcsoers t§ elglprél}er ag_g%\gg e W"F?PQ”&F‘FE 1§ prQ/\& ‘f mcthod for

Pr QlrbdiRiRtdn MR tiark BBk lafd/6EVdsBQRGleRYcabNRY tod0QAE hﬁecﬂ)fn a
prematurity and macul ar degeneration. The |nvent|§1cnﬁl
on

al seappplignening. ek seh B os. B} 2eet BEWE TEAReALY

in &g %@dmﬁﬁt%%%d%uﬂ 8 EASGHE hRShE of B¥6BFBund of formula
scl erodema, hemandi ona. n%Jounds of the present

15 n\lecmaupbhrnp?ég@@glbgwapta@% pajt thpeofips dgfpadderayficegiore:

recept orpyl Y603 hitas HbdARB&I Mdiih G1sP ERBESthé?dece PP tyrosine kinases
activity agai hst other tyrosine ki nases.

hus
ac dorldiling HER 1zanf iER2end asgyiderefass usefid 1f o SRMGR Oftnﬁ%}ff@ ative
s proyld F' sodfs Old caRcGOTROURR 19EchdF mﬁla@hﬂas b&n shown to

phar maceu y acceptable salt thereof in
rmmﬁeagtemeé aocn aciiveted icmpensoliddumers endlydingrren bl et hig-

dp%i‘or@& %?l 1?@?&'{1&@%%@%1}913 e@%t&%dﬁ?@ﬂslﬂ&xysmwn to

an ani na as a human
bel b@g}vcreApncsned imigreast, cvatfiary, ivngrand gastig eanestr. ﬁﬁ@(’donﬂ antibodies

SRR RS SOV 99 o Ariie! 08 L O AGLA e

ant I C an Or vasc UCI ng
ef fIERI | rera:qam lﬁmzHBMW:amnammmabfﬁcwah p&sh@pah%ndmhnlf@l ﬁg:hes It is

of suc
anPReereriRged bLERHTER ol AR L FRIRERS ERes wlh raye effcecy
2.5C ONip @k g attherdt l@f muiﬁas thét deperd @f q@@mﬁﬂ%ﬂemteuthcaldf yhe two receptors.
acc t thereof as.qe el el or
o o e b Gt o e T CHER At s REROF Bse B
t Y @gioaenik b fSe See thd €d1Leingdddaiménte aald tdfdghcand edrtigerein:
t heéc?tflggg I\%SA? f ‘l(lllogfl:l nctfe'rﬁ;ga?ﬁ‘;}, nenfgongft IQ ' o'éc[lgli %t F\gﬁrenbacher

L., Wolter, J. M., Paton, V., Shak, S., Licberman, G., and Slamon, D. J.,

LA

30  “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.
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di sorders such as psoriasis and cancer. The HERL

receptor kinase has been shown to be expressed and
activated in many solid tunors including non-snal

cell lung, 20 colorectal, and breast cancer.

Simlarly, the HER2 receptor kinase has been s to

be overeipressed in breagt, ovarian, |lung and ggﬁﬁ%@Emef”“m
cancer. Mbnocl onal antibodies that downregul ate the

abg@éﬁ?@@isqb@ﬁl@aa!'ﬁ?@ i ‘Pﬁ%&t 9, @Jopér”bﬂ R, toﬁa.g RaIBPelYR.

HERL receptor Ravé shown ‘antl-tunor efficacy in
pr e Bob-AdaD’ Ardtes G.fetdamans Ay dNowen, L.t Gungett,th eFadgegy b, Anderson,

equﬁt fe I}
POEL P hIRRURNS, LlrhilS 1 Shlfes BTt BARAR factor
d e p eatrdptotmlmngnmnnh@dﬁ €29 adine ked ingforfbhmtivwwith eicplptixd & .Clin.
he -abi,l | of ounds to inhibit HERL further

E—ddgﬁff’}l %ﬁ? %@Qﬁ%iﬂ%&.i_ angi ogeni ¢ agents. See the
fol | ow n@l aldtionghé Sorank [cehpsmide eSthis idedtidohasebaused as
Cobl ej Vogel, C. L., Tripathy, D., Robert,

N. ﬁmﬂgg%wgﬁﬂn n@mmES L anbacher, L., Wlter, J. M,

Pat on, VThe aﬁhp&ehfafauvemﬁb@ad@mc afed/or PREL1S] p@ffﬁﬁbﬂfﬁ_{ reducmg
30 ' NUItlnaﬁ onal % of the efficacy and safety of
hunBrTeRt dsfipgd lﬁ‘-’é’#& #B%d’&%yd’ﬁéf’? liedqg PB%‘BWFWYWB HéH 1%83 in
1t avsddﬂﬁﬁaao Q\BInBARIRS Bhe1BvaNB bR Shabi 180 LARPIubSAMNEE End/btat
has qsessed after chenntherapy for netastatic

@g&

di SE% Puclygonggint treatpgag By be aqhisved by way af the simultaneous,
NOV @{ﬁnalz&g ar%@ §<9m1%%§tu(n]&Qﬁ9 indivRRA cﬂﬁlgor)ents o?ftﬁes&eﬁfment

oper, R, Burtness
D' A’ﬁ’éFr "é’éﬁPO@dS @@PIEWIXPPUOA mayNgsotbg psefd in C‘@B‘Pﬂﬁ@tqﬂ WlFb LHOW“ anti-

Fal &ﬁl}fer and c?rt Sﬁﬁra 26iHs and\‘freatn\({\-gllﬁssﬁnlcludiﬂ ’ra(ﬁzﬂ_fz:n Nﬁﬂgﬁﬁﬁ&@c{‘as a

hase tudies of anti-epid il gr owm act or
15 ec@pftdoiOS% lirdhenoimbingfion b@db}cmmsosatbe nempeiads of this invention within

go n{‘%la 51{9%%% \g%%%i:ﬁﬁe?gﬂeﬁ)w d%tdlt%%]’lomg 'hﬂ'{nageu@;ﬁgj acui'r@ﬁg@m within

compoappthy ed flosapd mngm Ve iosndsvdforvelalseal testsed sequentially with
co nﬁﬂo%%&béﬁ@& (Jr ggﬁ%énts Al enP f c:ll]\dfnf%}%&'ay St wheu a

antiangi ogeni ¢ and/or Vv&scul ar pernga
trefamrtemtlowtfrm@@iomgmamrdpeﬁmre may be appli ed as a

a0l e t hgﬁ %;F)eyf%‘eg eotrﬁgdié@ cho\llogg rx]t iy gort 1?%?1%(: g:tfe ch]c? Dsela%ofhbination of

conpoun iMVent I on

s ubdtfemoteforrana/teatniche@ttreetdash paleahwitloeyncirnin rhedéal orentogy the

may_be achi ev of the simultaneou e

seqUeRtT AP P@e"%‘%‘i‘%‘\éﬂl&? Hﬁ}rﬁ?tgjf?tdll ?‘iﬁcﬁ“‘?ﬁ’f to ﬁlheeannp roliferative,

in chnma@gu@genfcmnwenmtﬂa:qferﬁlmlﬂty ﬁﬂtnflﬁ@treatm&h defispapeteidisefore

of this invention nma usef combi nati on

wi t A% owg%wa-m@sf%é 810 1814 CE g@@rﬁ*&%@éﬂﬁ@ cover three
25t r ankifent gories Bfthedpditichgdicat i on. |f fornul ated as a 15

fixed do§e such conbi nati on products enpl o

of

conpou nd aptianglogerie Aden s AlasMops by different mec amg]ms from those

defined hereinbefore (for example, linomide, inhibitors of integrin
ovf3 function, angiostatin, razoxane);
(ii) cytostatic agents such as antiestrogens {for example tamoxifen,
30 toremifene, raloxifene, droloxifene, iodoxifene), progestogens (for
example megestrol acetate), aromatase inhibitors (for example

anastrozole, letrozole, borazole, exemestane), antibormones,
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the dosage range descri bed bel ow and the ot her

phar maceutically active agent within its approved

dosage range. Conpounds of fornmula | may be used
sequentially with known anticancer or cytotoxic

agents and treatnent, including radiation when

conbi nation fornulation is inappropriate. 20 |%1?Nﬂgember2006
field of medig@lopRrebRg¥ndahdibgerd PolBtaniplafitheiRle! Qlutsfide,

a combination of different forms of treatnment to ]
treat each paidabiamids.chprotrereaccity). FERHagonistaf ggjgeonists -

the other c ?ﬁ? en&Hd gc)sex% inS MefhteC RUHRLAL), hBAbARM tesioBterone

addition to the antipfoliferative, ~anti‘angi ogenic
and/ or vasculsardijpeiroredizidse tfpr eedplsi fingsteridat fapnsyltransferase

fined herein . hef .. may. be: di.ath
or | chenot ner APty e feepl ol Fhgpnil DEpRbABLER o
maei n cat egor igabiafs likenhapeastd: andigRibitors Of Jrokinase plasminogen

anti angi ogeni c_agents that work py. different i
nechani sms f Pﬁtfﬁa?%Sicéptoﬂgﬁ“Fﬁﬁ‘gé a"F'FE%EJI%HBngE) FRvth ftor function,
exanpl e, i n@duehdfowth fMatddi inblaBe Bk e MREYEGH, FGR\Hl@8et derived
function, angiostatin, razoxane); (i i%ﬁté:yt (@tﬁﬁxﬁg' C < includ
agents such &VHR{IEERRSFERLocyEEFovER e e ftprg pprclude

1030 torem f engrouiflrxdrfafibodidl @bR th@berecd st AXiibARIE kuch as
progestogens (for exanple negestrol acetate

aromat ase i nHPMBSE @eyacinmaRhind| Bbitugfh e st )bzé,tY rosine kinase

| etrozol e, b@OAZR)LandRKRHDEIANGL KindY ihhiBliHB)Iesa - 15 24
Novenber 2006 anti progestogens, antiandrogens (for

exanpl e (il)ut aniirfelifersiive/artincorastic drugs aud eamijeations thereof, as used
cyproterone geabal 8y sbRH:A998 %ﬁtfrﬁet%{b(ﬂﬁtégfe%‘? gRMpIL Sntifolates

(for exanpl e gosereline acetate, [euproll ) )
15 nhi bi t ors oflike esthostets Meoroparididings tise &diveronmeil(fugipe and
exanpl e fina L r : : alati tit
i bi for s, - A e bnald LA SRS BATLEAS Anbeslaing anitamour
met al | opr ot eian@seticsi(fohekarme snthiakelingrlikerlokerubigmgddaunomycin,
i nhi bitors of_urokin S IT1 X j . : P
recept or fungPlly%bﬁcjm 3%?11 | nlbh% e g@%?g?‘%ﬁ%é\%%%ﬁ mithramycin);
function, (lecimgrlentdvbadbomemplecisphienfarboglting lelylating
EG-, FGF, platelet derived. qgrowth factor and .
2hepat ooyt o gRETETCT TP QIR A1 S CoRaR hifgrgeit
growt h f act obusilptiabodiceghosghanill ifoatatride nigg@pteas, thiotepa;
anti bodi es such as. Avastin(c bevaci z and . .
bt § (D ( cETURITAAEES b SR sl R i Pirisin, apd
seri ne/ t hr eomdxd@iskKike Tseol®nphdditd:el, ShaxoRred® (dotdtixel) and newer

22%?;2{ : Lﬁ ;%%#\é]gélg&: Iagegl? I%]gﬁtasl gpot ; %ges anaai]odgs, discodermolide

25 analogs, and eleutherobin analogs), topoisomerase inhibitors (for
example epipodophyllotoxins like etoposide and teniposide, amsacrine,
topotecan); cell cycle inhibitors (for example flavopyridols); biological
response modifiers and proteasome inhibitors such as Velcade®
(bortezomib).

30

As stated above, the formula I compounds of the present invention are of

interest for their antiangiogenic and/or vascular permeability reducing effects. Such



i n nmedi cal oncol ogy, such as antinetabolites (for

exanple antifolates 15 |i ke nethotrexate,
fluoropyrimdines |like 5-fluorouracil, purine and

adenosi ne anal ogues, cytosine arabi noside);

Intercalating antitunmour antibiotics (for exa

ant hracycl i nes |ike doxorubicin, daunonycin, TP NSvember 2006
epi rubi cin and idarubicin, mtonycin-C dactinonycin,

Mt EdaMEds DY ithe RV ekibA Hf@esisécte\aa& be/ 821l fPh weIeAHR O discase states
cisplatin, carboglatln al kylating 20 agents Tfor

ex aRpINding crncety dibrias PagrEsis FRtusIA0Id ATthiais, Beparbyerdoma,
bu Sﬁﬁeﬁﬁﬁﬁamg Vbt QRNASBNA Honic Jfﬁ%ﬂdﬁug§ afHefdufS Q& BRRstenosis,

thiotepa; antinmfotic agents or exanpl e vinca
al katamgung diseased, aené sflameatiordandtagnlor discds¢skessoritas Wit retinal

S(Pa&e's'eﬁg%ﬁke)raﬁoﬁ% é%rd% tic feflR %m?(e') and newer

m cr obt tbul e agent's suc as e | one anal ogs,
di scodeMukisperiizalipribd cgspoundschf ébrendbare bsefulamteagsinent of a

top se inhi f.or.

eplﬁ%gﬁqﬁy%Fesb%g%gmﬁ??i é ggﬁéﬁﬁghﬁopgﬁ posi de,

amsacrine, topofremaimh, md&dhhc thytcd:f&het biaddek, ho¢ast, Eolof, kidney,

and br ot eac B Pk bRl aenedagapet cal bidder,
1( bor t ezonzi b*}ary,%@na‘i@as%t&hﬁml &Ry Sthyioht pfodtatdy hudll dkin, including

conmpounds of the sent invention are of interest
for their aFﬂ‘ﬁaﬁ’ﬁﬁﬁ?‘fSé‘ﬁf"éﬂ"%/ or vascul ar perneability

reduci ng eff ect-pemSbsdieticthford bt Wﬁﬁ%c@oﬁdudmg leukemia,

compounds of the invention are expected to be useful

in a wde r¥ElyBPhevielukenipaaces lymmqb%?lﬁl@u}%wee‘%{eﬂ
di abet es, pHighagh Sr-célhfi‘yH{fSH&rﬁi YRS Mﬂdpﬁom%mqqo@m

sar conm, haemangl oma, O besi t acute and chronic
15nephr opat hi bswphampadiapgell limpbpna pnd Bekelglymphoma;

aut oi ni nune di Sﬁéﬁﬁépméfé%lﬁoﬂs Rf h@@iﬁﬁmreageammaﬁfg' Ahte and
di seases associated wth reti nal vesse

prol i f er at | gHomigERelagenyua lsukdngay, mel@ép%pﬂasy? sypgpqane and
speci ficall Befil of formula | are useful in
the treat rre% mty a varlg]?%s/ of cancers, including (but
not |linited to) W@fomsgwhmgal OTTgALY, (mqlmhnag fibrpsskepdiaagd

2ot hat  of the ast, colon, kidney, liver,
 ung, incl ué’g ?If&{l% I ung cancer, esophagus,

gal | bl adder, Ii@n@s af the Cpﬂﬂbﬂ&i&pﬁ:[ipbdrdmm;ls systew, including

E 2?’ E |O In g map r %ﬁ%@t«?ma,% ﬁirogﬁstoma gh%}n%%dn Qchwagxli'c?nqgugudc ell

-other tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, Xxenoderoma pigmentosum, keratoctanthoma, thyroid
25 follicular cancer and Kaposi’s sarcoma.

Due to the key role of kinases in the regulation of cellular proliferation in
general, inhibitors can act as reversible cytostatic agents which may be useful in the
treatment of any disease process which features abnormal cellular proliferation, e.g.,
benign prostate hyperplasia, familial adenomatosis polyposis, neuro-fibromatosis,

30  atherosclerosis, pulmonary fibrosis, arthritis, psoriasis, glomerulonephritis, restenosis
following angioplasty or vascular surgery, hypertrophic scar formation, inflammatory

bowel disease, transplantation rejection, endotoxic shock, and fungal infections.
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-hemat opoi etic tunors of |ynphoid |ineage, including

| eukem a, acute |ynphocytic |eukem a, acute
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neur o- romat osi s, 30 at heroscl erosi s, pul nona d
fi brm'strgphl‘alatemllSPllesJSIS{ff}tbtrl#l%Blg@emQF% Fﬁﬁﬂl%ﬁ@ﬁﬁfrar"to?@’ an

r es%l%[:]gff'ar aecenglla oy ﬂ?%@%}?gﬂ&icﬁﬁ&'rofﬁﬁs g :ﬁ‘lémfayfs@fé&ﬂdc

hyper I'T scar [lammat ory - bowel
di smas,zea,ssdcnm‘piﬂanwmar@ﬁi mf@{Céthlﬂv glrokeand é?R@%P%O%HB’ék

gp daf g?rt:ﬂm % hero%%l%io?%utoxm Hdl.l%e%!)\%a“{&)rmﬁ la%é?iqger @@éﬁ@é@u nds

ce or It apoptosis.
1Sap0ﬂﬁﬁtdlmg1¢aédpws£(1n0$ldalgé]ut noftlinpiteddo vla\ométaye@!ﬂ %Wéﬁtm

d Sealﬁlg':ls éi DWnPa[%vB Sea%g gf?l‘ﬁﬂ%h%ﬁ oskeletal sggtglﬂl(ﬁlt:ﬂﬁﬁg@»ﬁt not

ap t s ey reat ment of cancer
(i nizhitedi o gstbaiorasixt andlaithiitisd dspmm -sdmoisize thipesmumbintaveisdiprosis,

her ei nabove vi.ral infecti i_ncludi ng but not 5
| i iPHEResEe é?ﬂ&%??ﬁ@mwﬁ%%b | U E%Steln Barr virus,
Si ndbi s The coSpautids afifsnawlh H&)e,specpﬂlg\ueafﬂlﬁ jorreatinenl Emors

devel t HI V- di vi dual
2Od ?‘é@gggge ngl] l:qglldﬁ%ﬁc ﬁ)I& t)fﬁceﬁneﬁ%?as?n Fértd\(ftlté,gs%f;fzassc%s 4 Hﬁg%ﬂ pancreatic

| URbSorse thmm&&tﬁmn&ﬂ hebmpwsikom@da ad)rablinamn) of the compounds
gl onerul onephritis, tel%matmd arthri 4

i nfat é‘Hﬁﬁ’t"S‘?%Pnb 6%@’01’&}33 dymnorg ipya ma 1%{}% R d-l alﬁ

mel | i t UPompdRHELSTEREL Brhhy Asdlbes@etl® iiSthé troarina ol of gisbasbs other
" Otthan cancer that may be associated with signal transduction pathways operating

25  through growth factor receptors such as VEGFR-2 and FGFR-1.

The compounds of this invention may be formulated with a pharmaceutical
vehicle or diluent for oral, intravenous or subcutaneous administration. The
pharmaceutical composition can be formulated in a classical manner using solid or
liquid vehicles, diluents and additives appropriate to the desired mode of
30  administration. Orally, the compounds can be administered in the form of tablets,
capsules, granules, powders and the like. The compounds may also be administered

as suspensions using carriers appropriate to this mode of administration. The
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10 limted to Al zheiner's di sease, AlDS-rel ated
denentia, Parkinson's disease, anyotrophic |atera
sclerosis, retinitis pigmentosa, spinal muscul ar
atrophy and cerebellar degeneration), nyel odysplastic
syndrones, aplastic anem a, ischemc injur

agsociated mfth myocardi al infarctions, gtrgkezéﬁﬂ“mnﬁmr2006
reper f usi on injury, arrhythnia atherosclerosis

t oxi n- |nduce el at ed

et of oG it g B BCReR B T o BHC oneR TP Ly 6 500 meksday,
chroni ¢ paferbly kedthap?Gishd/Le/danand digle degenar 2itol Adivided doses.
di seases of the nuscul oskel etal system (i ncludi ng but
not limted to osteoporosis and arthritis)
aspirin-sensitive rhinosinusitis, cystic fibrosis,

mul tiple sclerosis, kidney di seases and cancer pain.
The conpounds of formula | are especially useful in
treatment of tunors 20 having a high incidence of
tyrosi ne kinase activity, such as colon, lung, and
pancreatic tunors. By the adm nistration of a
conmposition (or a conbination) of the conpounds of
this invention, developnment of tunors in a manmalian
host is reduced. Conpounds of fornula | may al so be
useful in the treatnment of diseases other than cancer
that may be associated with signal transduction

pat hways operating 25 through growth factor receptors
such as VEGFR-2 and FGFR-1. The conpounds of this
invention may be fornulated with a pharnaceutica
vehicle or diluent for oral, intravenous or

subcut aneous adm ni stration. The pharnmaceutica
conposition can be formulated in a classical manner
using solid or 1liquid vehicles, diluents and
additives appropriate to the desired node of 30

adm nistration. Oally, the conpounds can be

adm nistered in the formof tablets, capsules,
granul es, powders and the |ike. The conpounds nay al so
be adm ni stered as suspensions using carriers
appropriate to this node of adm nistration. The -18 24
Novenber 2006 conpounds may be administered in a
dosage range of about 0.05 to 300 ny/kg/day,
preferably | ess than 200 ng/ kg/day, in a single dose
or in 2 to 4 divided doses. -19 24 Novenber 2006

Bi ol ogi cal assays VFGFR-2 and FGFR-1 Ki nase assays:
Reagents Final Concentration



5 Stock Solution VEGFR-2 FGFR-1 Tri spH7.0 20nM 20nM
BSA 10 ng/m 25 glm 25 g/mM  MC12(1M 1.5nmM 0. 5nM
MCci2 (IM ---------- 0.5 mM10 DIT (1M 0.5 MM 0.5
nrM Enzynme Stock in 10%gl ycerol (1 ng/m ) 7.5 ng/rxn

30 ng/rxn Poly glu/tyr (10 nmg/m) 75 g/ 30 %
ATP (1mM) 2.5 pM 1.0 pM y-ATP (1 OpGi/pl) 0.5 r?f?ﬁemberm%
0.5 G/m 15 Incubation m xtures enpl oyed for VEG-R-2
or FGFR-1 assay contain the synthetic substrate poly

gl Biolpgicalassays, ATP, ATP-y-33P and buffer containing
Mh++ and/ or Ngé;gggggg%ﬁ@ _ Iﬁlga&%éﬁg The

reaction is initi _en%/rre and after
60 Reagentes at roomtenperature is terfnddtoagenipiohe

adqj ti f 20 30% TCAto a final co rati -115%
STM@QPOI‘S are brought to 10nM M%%
Asgappinr.e prepared in a 96 wel |l foraemM n 20 mM
quadruplicate. Conpounds are diluted.l;:500 i 0
DN%%E@“E%% 1:10 in water for a fi 2%\%’5513/50 rbsjlpg%ﬁ
conggrf, (g on of 10% 10 L are addedifsgnviows B.5iiMi a
96 well format of 10% DMSO. 20 | of corrpoundndégagded
t o Mg AP a concentration 5 fol d higher than

1ol Ui-pggpndi tions. Ten pL are transfesmed to @satMrow
followed by six serial dilutions wth mxing

,..and at
r ovingyme Stock i 1@fglrardélmeely G i s a cORYFS vﬁqlﬁg%
co i's no conpound and;sNQARNZY MR pe/ml
co%?%@gftgg?/%ﬁd substrate are del irl\%ered usilﬁ’é a
ToraTRecinMadra station. Plates are cepkd wi thOgdl cky

plate tops, .incubated at 27C for 60 m phutes n

t hahARRIPUG/EYi pitated with TCA for ks es&ghﬁu"g‘%.
i1sThe precipitate is transferred to UniFilter-96, G-/ C

m cropl ates using either a _Tontec or

Fi | t er VepaubpEgn R REss snRieyed if?fwa:‘gF%“é’tcg %‘ﬁ%ﬂaw contain “h‘;
LRI A0 ) A R85 Bl ol i
Sciamtiiok IMg'T, I TESAL erd T buffRirnghe teactinaids injtisgeddfy addition of
Mn Fc{g??x%\iée ?&d_ eﬁ‘l%r &6 &Iﬁu@.sla’c Io%En%&%QJHm@J is @ rfitda b‘grfthé Dé&iition of
20  30% TCA to a final concentration of 15% TCA. Inhibitors are brought to 10mM in
100% DMSO. Assays are prepared in a 96 well format in quadruplicate. Compounds
are diluted 1:500 in 100% DMSO and then 1:10 in water for a final DMSO
concentration of 10%. 10 uL are added to rows B-H in a 96 well format of 10%
DMSO. 20 ul of compound is added to row A at a concentration 5 fold higher than
25  running copditions. Ten pL are transferred to each row followed by six serial
dilutions with mixing, and at row F 10 puL are discarded. Row G is a contro] with no
compound and row H is no compound and no enzyme control. Enzyme and substrate
are delivered using a Tomtec Quadra station.
Plates are covered with sticky plate tops, incubated at 27°C for 60 minutes,
30  and then acid precipitated with TCA for 20 minutes on ice. The precipitate 1s
transferred to UniFilter-96, GF/C microplates using either a Tomtec or Packard

FilterMate harvester. Activity is determined by guantitating the incorporated

-20-



m cropl ates. The instant conpounds inhibit VEGFR-2 and
FGFR-1 kinases with 1C50 5 values between 0.001 to 10
M Preferred conpounds have |1 C50 val ues | ess than
0.3M These conpounds are sel ective agai nst VEGFR- 2
and FGFR- | kinase enzynes. They have m ni nmum

activity agai nst HER 2, CDK ki nases, LOK and Si¢+ Neyember 2006
ki nases. Activity against these kinases is >2. M

Vet hedisactifritiagied Ricka TepChait MicRpReIRgi1afiof 0siMFollowing
may t?e%d%’%f?par accor,)dl nglgt,o_ the tollow ng schenes

and BV Hgrascyt- 20 raCie R infegpch driedwelhpk the Ygibialter

t emmeieapliteRs are in degrees Celsius (C) unless

ot herw se_indicated. Preparative Reverse Phase (RP)

HPLC pur iTPP &stpisarauds iefabie VERTR1BandddiRsé kisesasevith ICs
ERP)yald SHIRSnbS07 %o \i\@&.@f )&fr?%lg @%o%a(st l#zﬁlg g(lis\é\ﬁg%jlnesolbsjso{%m

TFA as buffer solutio syn

conpcwdlls were characterized by at |east proton NWR
and LG M5. During work up of reactions, the organic
extract was dried over magnesium sul fate 20 (M -S04),

unl ess nEhéseonesbuatidae wéls@ive kbendt MHOPN-PEnd FGFR-1 kinase
abbr evi atlﬁ,ﬂ% are used for the commnly used reagents.
I

NMVERZS RS ASH1 7T R et i rgminsih R 9 GDY Jipases. Ak and Sre

10y diindees. BORvifyoaa8 8 thesb RIEQL -
1-yloxy-tris(trinmethylam no)phosphoni um
hexaf | uor ophosphat e, DCE; dichl oroet hane, K2CG3;

pot assi um car bonat e, K%thg(‘ﬂ @: Eﬂamﬁ” oxi de, DCC
di cycl ohexyl 25 car bodi ; ;
1- (di met hsatamsonaeragsydf Yorgwét hpbcher rephrédnrcderding to the following
hy dcehL oL {8 k3% t rature, HOBt;
hydr oxybenﬂzdo{?erl azé‘?dégg%&‘%gﬁ‘r %Fgﬁrrbt hane, Cbzd ;
IZhl or obeAl dynhpecinires drel @, dagRBAEIsIG €10 ualabsosthp @ (sb eIAkT.

ot Ere MR e dP BT LR Pl ORI Shpiire QiR Gk Fevorse phase

C h! ) da],unﬂ_fﬂls REAy watiet ﬁ&ﬂfaﬁ@l}’ihﬁmrébewitﬂ. B, TFA as buffer solution. All of
tri %t Q{Atgm n‘?. Na?S@S]Xl; sodi um sul.fate, 30 DEAD;

di et ﬁy BT CUPRPHRYY Wete chaspsinz d by at least proton NMR and LC/MS.

di pheryy Poasiphe fenteonk ABe olghiic e lAYdried QLB RS um sulfate

THF, t ahydrofuran, -21 24 Novenber 2006 Schene 1 O
20 y%ﬁﬁ,p@ ssgpentigned qiherwise.

The following abbreviations are used for the commonly used reagents. NMM:
N-methylmorpholine, DIBAL,; diisobutylaluminum hydride, BOP reagent; benzotriazol-
1-yloxy-tris{trimethylamino)phosphonium hexafluorophosphate, DCE; dichioroethane,
K3COs; potassium carbonate, KOH;; potassium hydroxide, DCC; dicyclohexyl

25 carbodiimide, EDCI; 1-(dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, RT:
room temperature, HOBt; hydroxybenzotriazole, DCM; dichloromethane, Cbz(Cl;
chlorobenzoyl chloride, mCPBA; meta-chloroperbenzoic acid, NaHCOs; sodium
bicarbonate, HCl; hydrochloric acid, TEA; trifluoroacetic acid, NH:Cl; ammonium
chloride, DIPEA; diisopropylamine, Et3N; triethylamine. NaySOy; sodium sulfate,

30  DEAD; diethyl azodicarboxylate, DPPA; diphenylphosphorylazide, DMF; dimethyl
formamide, THF; tetrahydrofuran,

23



R2X'Y Gycine :st"YRBII~ O~ step 2 HO- 02 3 R2X

YR3 R3Y OH Am nating agent O Formamide ~ 2 N step 3

NH OL step 4 RXNNR R2R 45 R3 X R4 R42 Z

POX3 RBY | ~ step 5 RX NN~6 step 6 RRX N , RL N, N

R RL 6 7 X, = halogen Step 1 5 The first st i S

acconpl i shed by the reaction of an optionally 24 November 2006
substituted malonate (1) sugfe@isiwhere XR2 is an
ester and YR3 is nethyl, wt gﬂyci ne ester in the
presence of a mld base to obtain conpound 2. Step 2
10 Conpound 2 of this schene cgn then be cyclized in

the presgnce of a base, h ds potassi um 2 3
ter{aput gxi de, Egmggtt%}n E:’SSP uneR33. §te 3 The® X YR

pr oduc ot tﬁ eme is rleacted W Eh an ani qgtzyé_ng\(o
reagep | “such as IS Ay dr oRY| aH,ﬁ ne- (ifsul foni ¢ Raci tyor

chl oRGanPne, in E9¥B1prese a bas&°8dch as KOHor ©—
sodi um hydride to formthe pl‘OdlﬁCt 4. -22 3
0
R2X YR?
Aminating agent Jo\ o Formamide
ﬂ1
step 3 rlhl step 4
ep NH, O P
a4
R%Y X
POX; . Xy .
step 5 NN, //J\Hs step 6
31
6
X4 = halogen
Step 1

The first step is accomplished by the reaction of an optionally substituted
malonate (1) such as where XR? is an ester and YR? is methyl, with a glycine ester in

the presence of a mild base to obtain compound 2.

Step 2
Compound 2 of this scheme can then be cyclized in the presence of a base,

such as potassium ferz-butoxide, to obtain compound 3.

Step 3
The product 3 of this scheme is reacted with an aminating reagent, such as
hydroxylamine-O-sulfonic acid or chloroamine, in the presence of a base such as

KOH or sodium hydride to form the product 4.

22




24 Novenber 2006 Step 4 The conmpound 4 of this schene

is cyclized by treatnent with formamde in the

presence of a base such as sodi um net hoxide in MeOH

with heating to formthe product 5 of Schene 1. 5

St ep5 The conpound 5 of this schenme is hal ogen

for exanple, with phosphorus oxychloride at e?"e‘ﬁﬁf"é%“berzo(’t‘
tenperature, to formthe product 6 of Schenme 1. 10

St epStep Fhe conpound 6 is reacted with an am ne such as

an aniline, or a phenol, in an organic solvent, such
as aceto ﬁi%F FPRe 1is fchemg pSAvElEd BY Gattment/wigh formamide in
Sc hetie pitsencsSheb®e dichas Rituny nthéxitd th 1481 WM Beal¥Re %o form the
Nucl eophi | e Me Peroxide H3000C Me /JIB "N NR6 st ep 1

HO NIt epf Seheme IR 1 2 Conpound 7 of Scheme 1 H41\

2 RA1 R42 zZz Z° Me Alkylation M H~N 2 O N- step
SRONNRI NRG RLRL 34

Step 5
The compound 5 of this scheme is halogenated, for example, with phosphorus

oxychloride at elevated temperature, to form the product 6 of Scheme 1.

10 Step 6

The compound 6 is reacted with an amine such as an aniline, or a phenol, in an

organic solvent, such as acetonitrile or DMF, to form the product 7 of Scheme 1.

Scheme 2
15
R41\Z/R42 RrH /R42
Me Me z
‘C‘%N Nucleophile Me Xy Peroxide
H,COO0C N Me
N
-.N//I\RE step 1 HO N N‘NJ\HB step 2
R! R
1 2
Compound 7
of Scheme 1
a9 42
R A Rnﬁ_\ /R“z
Me z z
Alkylation Me,
= N 5 - N
HO N RO
N, = step 3 N

" /‘\nﬁ p N‘N//]\RG

R' R
3 4

Step 1 .
A compound 7 of Scheme 1 wherein YR® is an alkyl group, such as methyl,
20 and XR? group is an ester, can be treated with a nucleophile such as methyl

magnesium bromide or methyl magnesium chloride, at low temperatures to afford

23-



Step 1 A conmpound 7 of Schene 1 wherein YR3 is an

al kyl group, such as nethyl, 20 and XR2 group is an
ester, can be treated with a nucl eophile such as

met hyl  magnesi um brom de or net hyl magnesi um

chloride, at |low tenperatures to afford -23 24

Novermber 2006 compound 2 of Scheme 2. Step 2 THeNovember 2006
CONMBOHpshnd 20ff Sthirge ZChene can then be treated with a
peroxi de such as 5 hydrogen peroxi de or sodi um
perborate in.the presence of a Lews acid, such as

bor Qp.utoi fluoride, at |low tenperature to afford

phenoli ¢ conpound 3 of Schene 2. Step 3 Al ylation of

t he phen®hs eongpovnp2 of thisowprmenwin Shegfoetigated sdtharperagiidersuch as

n ] ati B ' i. he
57 IRl A BEER e AER AR ATRE SENCCDadif Couch o
af f bowhn Gifineoidedit tbvofermBelaemeto 2ffor] phenolat dongloynd 3 ofipcdend 2.
3 can be treated with an al cohol under M tsunobu

condi tions where in conmpound 3 and an al cohol are
stiBtepdd i n the presence of triphenyl phosphine and

DEAD to t ai.n und 4 of Schene -24 24 i
Roverber ABoon 6f RE Rt tpabtotippind 2 g5 i eme wigg oo
18 Z Nkdlatidy L2pt 9k ed brofoetRie tHe p¥dncetof R baseR&ikh\as bodivin
;t e%g%a'dz W?olflg gon:ll'po?]ng f4 0§§ctlleenn1% 2.2 P&I]tell?ﬁgti;cl?f‘rczon%%]ﬁn 4%311 be
treated with an alcohol under Mitsunobu conditions where in compound 3 and an

alcohol are stirred in the presence of tripheny! phosphine and DEAD to obtain

compound 4 of Scheme 2.

24-



HZN R X 2 J NNJ step 3\ N N, i N2 3 wherein X =
NR70, NR11CO NRY2CONR1$, NR14COO, NRY5S02,
NR16SO02NR17, as descri bed herei nbefore. Step 1 5
Conpound | of Schene 2 is converted to carboxylic acid
by treatment with a base such as aqueous KOCH. _This
aci d undergoes Curtius rearrangenent by treat nedftNovember 2006
wi t h di phenyl phosphoryl azide in the presence of an
al cohol, such as benzyl al coBeleme3d N an organic

sol vent, such as 1, 4-di oxane, to afford conmpound | of
this schene. 10 Step 2 Deprotection of the carbamate
group is achievegs whgen optionally prot echad Hay
groups such A car bgbenzyl oxy (Cbz), 3% hydrggenat i on

over a catalys
2 of thisgp e
compound 28%?

{\ sukh as pal | adi um t

=15NSt ep—3-The ami nofigr
thi-8. sehene step lacyb af-ed,

for corBDound .
N eprotection

nexdAnpl e stdpye

t r eat ment vvithca carboxylic acid inlthe prestnce of a
coupl i ng agent ndd DCC, or s sul fonyl ated, for

2]

exanpl e, by treatment“with a sul fonyl chloride.

Al ternatively, the am no group of conpound 2 of this
schenme is al kyl aged wi2t h all cyl halides o;ﬂzonn

under goes reg*g tiveanination with -25 24 Noyenber
2006 al dehydes\ i

such as sogj

in_the presence of a reduci ng agent,
dj ym/CyEnoWor ohydride—or  sodi N
bor ohydri de? S % 5 Raepd R3Y TR dyb%iJng LN N
3

agent ReOOC \ N2Re

10

15

20

wherein X = NR'®, NR''CO, NR?CONR™, NRc0O0,
NR'#$0,, NR'®SO,NR, as described hereinbefore.

Step 1

Compound 1 of Scheme 2 is converted to carboxylic acid by treatment with a
base such as aqueous KOH. This acid undergoes Curtius rearrangement by treatment
with diphenyl phosphoryl azide in the presence of an alcohol, such as benzyl alcohol,

in an organic solvent, such as 1,4-dioxane, to afford compound 1 of this scheme.

Step 2
Deprotection of the carbamate group is achieved, when opiionally protected
by groups such as carbobenzyloxy (Cbz), by hydrogenation over a catalyst, such as

palladium to afford compound 2 of this scheme.

Step 3

The amino group of compound 2 of this scheme is acylated, for example, by
treatment with a carboxylic acid in the presence of a coupling agent such as DCC, or
is sulfonylated, for example, by treatment with a sulfonyl chloride. Alternatively, the
amino group of compound 2 of this scheme is alkylated with alkyl halides or

undergoes reductive amination with

-05.



N step 1 NNJ step 2 Conpound 6 1 of Schene 1 R3Y ORd

R3, ORd 1) peracid [ O 2) hydrolysis HO N~N step

3 HNN step 4 2 3 R3Y ORd R3Y ORd Al kylation H+ RzO

HO\ N Nstep 5 NNINstep 6 4 5 R3Y OH R41\ R42 N R3Y
RO\ NN Nstep 7 RO\ NJ 6 N 7 X1 = hal Rd

= Re = R6 described hereinabove Step 1 Conpou??%ebgovﬁf“bcrm%
Schen@nydeb & O PMBLIEHr 4 Rd@InLIRR! sicBlab8difih %ganoa&mhmide or

4- 10 position, for exanple, by treatnent with
phepedip@dosthydpdenoxi de ani on. -26 24 November 2006

Step 2 Reduction with a reducing agent, such as

di i sobutyl al um num hydride (DI BAL), in an organic

sol vent, such as tol uene, afSabenhe4t he al cohol 2 of

his schene. 5 Step 3 Oxidation of the alcohol is

achi eved by treatnent of conpound 2 of this schene,

for exampie, wixth manganese di oxi de (,Mh02 ggrdat an

; . reducing
el evated tenperature in an organic vent, such a5e
tolugge. /1 N == SN "

Cn, A R°00C —4 J
- step 1 NN® step 2
Compound 6 1
of Scheme 1
R oR* R3Y OoRY 1) peracid
101 o 2) hydrolysis
=" N =" N -
HO N\ N‘N/) step 3 H N\ N‘N/) step 4
2 3
d d
R3Y OR ' R3Y OR
‘@)\\\ N Alkylation , Aé(l‘\\” H*
HO RO
N N‘N/J step 5 N N“N/J step 6
4 5
a1 42
rly M R,
SO —_— Ry
2 [ —
RO A\ N /) " SN
N step 7 O—X_N /)
"N
6
I

X' = halogen
RY = R® = R® described hereinabove

Step 1

Cormpound 6 of Scheme 1 is converted to an ether (etherified) at the 4-

10 position, for example, by treatment with phenoxide or methoxide anion.

-96-



10 Step 4 Treatnment of conpound 3 of this schene with

an oxi dant, such as m chl oroperbenzoic acid (m CPBA),

in an organic solvent, such as dichloromethane (DCM,
foll owed by aqueous hydrolysis with a base, such as

pot assi um bi carbonate, affords the hydroxyl c

4. 15 Step 5 Al kyl ation of the phenol group |n%£m\? Vembef2006
conmpound 4 with an electrophilic agent, such as

i odStwptzhane, in the presence of a base, such as I\IaH

at from o 100 af fords conmpound 5. 20 Step

Hydr ol ys Ilgfédcfitlw“c%’ﬂb%‘i?ﬂ’éc‘% ek, pch ag éﬁ%’l‘?’étﬂaé"ﬂaﬁ‘l’fpéﬁx‘/"éfdieby

t r ecbIBRILY, iMiah Bradfic s@6df, su§lU§ﬁoﬁex§n@9H§x@y§1e'él_g)hol@tofft’iﬁs scheme
el evated tenperature, to afford conpound 6. 25

Compound 6 of this schenme is converted to conpound 7

Jsi s@gppRrocedures anal ogous to those described in

Scherre 1. 27 24 Novenber 2006 Schene 5 R3Y 0 O R3Y
O Ho Couprifiatignpf theralcohol Ay dcpieverhboteatedtiof cdniyeupd Riofthis

SR Z is{%h%rnzng fg'eéé\g.m E%lt@?a%%%ﬁ&qu% (&InOS S , arlqe’%rle]vtat‘l'edgg’n¥ %N.uc in

2 3An organic solvent, such as toluene.

16 Step4

Treatment of compolund 3 of this scheme with an oxidant, such as m-
chloroperbenzoic acid (m—CPBA), in an organic solvent, such as dichloromethane
(DCM, followed by aqueous hydrolysis with a base, such as potassium bicarbonate,
affords the hydroxyl compound 4.

15
Step 5
Alkylation of the phenol group in compound 4 with an electrophilic agent,
such as iodomethane, in the presence of a base, such as NaH, at from 0 °C to 100 °C,
affords compound 5.
20
Step 6
Hydrolysis of compound 5 of this scheme is achieved by treatment with an
acid, such as aqueous HCI, at an elevated temperature, to afford compound 6.
25 Step7

Compound 6 of this scheme is converted to compound 7 using procedures

analogous to those described in Scheme 1.

27-



C, D= M, Owe, NHNH2, H, independently Step 1 5

Conmpound 5 of Schene 1 in which XR2 = carboxylic acid,

can be treated with an am ne such as ammoni a, N,

O di met hyl hydr oxyl am ne or substituted hydrazine in

the presence of a coupling agent, such as

di cycl ohexyl carbodiim de (DOC) to obtain conpptNgvgmber 2006
as an am de or a hydrazi de.Sdkknsegp 2 When the am ne

used in Step 1 is NO dinethyl hydroxyl am ne, the

resulting conmpound can be treated with an al kyl ati ng

agent such as gethyllithium to gbgai n gonmpound 2. 15

Step 3Hc§f) ounfi 2 of ghipiingChene tthén ¢ be congih&ien
to conpgu aNH described i n°Zhe NP8 24
Nove N &lcherre e Ray 0420 N I;éhydr at isesp 2D

-N"NH NHON'N step ? Nc Nr4 step 2 '”borrpound 1 of
scheme BodpéthdisR#2 3 Q\Z HN R eQ 1) dehydration R3Y
H 2) Schaigmed rNIN "N N, N HNNH step 3 NN M 2
M 3 C D= M, OW, NHNH2, H, independently Step 1

o R‘“\ /R42
See Scheme 2 3 z
RY
== NH

\NN) =77 N

siep 3 g N N‘N//J

2 3

Rr3Y

C, D = Me, OMe, NHNH,, H, independently

Step 1

5 Compound 5 of Scheme 1 in which XR? = carboxylic acid, can be treated with
an amine such as ammonia, N, 0-dimethylhydroxyl amine or substituted hydrazine in
the presence of a coupling agent, such as dicyclohexylcarbodiimide (DCC) to obtain

compound 1 as an amide or a Illydrazide.

10 Step2
When the amine used in Step 1 is N,O-dimethylhydroxy! amine, the resulting
compound can be treated with an alkylating agent such as methyHithium, to obtain

compound 2.
15 Step3

Compound 2 of this scheme then can be converted to compound 3 as

described in Scheme 1.

08



10

15

5 Wien the amne used in Step 1 of Schene 5 is

ammoni a, the resulting conpound can be treated with a
dehydrating agent such as phosphorous oxychloride, to
obtain conmpound 1. Step 2 10 The conpound 1 of this
schene can then be treated with a strong acid as
sulfuric acid in an al cohol such as ethanol toigﬁz’é{?ﬁberm%
an imdate which then can be treated with a
substituted hydrazi ne, suchsaseieighy! hydrazine, to
obtain compound 2. Step 3 15 The conpound 2 of this
schene can then be treated with a dehydrati ng agent
such as hosphoq)ous oxychl oride, to obtain an

i nter meq 5?" chI or oi nbg%eat%ﬁl ch wRaf treated further
with & Mpp le aniline or phenol fbord____ .
conpoun Nt S scgi as desd¥j ,J,njchemgte]gg
-29 24 verrber "N2006 Scherre 7 O Acid R&"see Schene
2 RBYSg d&fNNH ~O H p Nstep 1 INI,N N J step 2
Compoungepkm@ Scherre 5 Rot 42 Z G H GE substituted
nmet hyl or net hyI ene or \-O fN substituted nitrogen or
substituted sulfur etc. N N2 Step 1 Wien the am ne
used in Step 1 of Schenme 5 is hydrazine, the re§ul Rfng
5 conpoupy canibe treat Hetulaflon aci d suchgsgs

di fl uoracet.i {din fga-,emegsence of a_yndeh dr |ng
phK sphorous oxychl ori de, HF\

subst iHNUt e acs i mdic gx or phosgetien’i mi Hr,qﬂ!w
chlori d(;tho obt ain con‘pour{) 1. Step 2 Me

C, D = Me, OMe, NHNH,, H, independenily

Step 1
When the amine used in Step 1 of Scheme 5 is ammonia, the resulting
compound can be treated with a dehydrating agent such as phosphorous oxychloride,

to obtain compound 1.

Step 2
The compound 1 of this scheme can then be treated with a strong acid such as
suifuric acid in an alcohol such as ethanol to obtain an irnidate which then can be

treated with a substimted hydrazine, such as methylhydrazine, to obtain compound 2.

Step 3

The compound 2 of this scheme can then be treated with a dehydrating agent
such as phosphorous oxychloride, to obtain an intermediate chloroimidate which
when treated further with an appropriate aniline or phenol can afford compound 3 'of

this scheme as described in scheme 1.

20.



10 The conpound 1 can be then converted to conpound 2

as described before in Schenme 2. In addition, other
conmpounds of fornula | may be prepared using

procedures generally known to those skilled in the

art. In particular, the follow ng exanples 15 prqvi de
addi ti onal nethods for preparing conpounds of ?ﬂﬁﬁnmnﬂwr2006
i nvention. The invention wchbmaoxw be further described

by the foll ow ng working exanples, which are

preferred enbodi nents of the invention. These exanpl es

are illustwwatiyfe rather.than |imtipgs it iLs

be umdamst Al ther%‘é:'drmy beot ber ',ment%se%cﬁg o2
fall wiph€Qq the $pirit and scopedob inygntig&mas
definef by Yhenél ai ns 85Bdnded heret o. >donZ30 24

Novenber 2006 Exanple 1 H NCH3 OCH3 F IN HO\
NUJ 5 Compound 1 of 1

4- (4- TPHSPE22- net hyl - | H i ndol - 5-yl oxy) - 5- met hyl pyrrol o
[2,1-f][1,2,41triazin-6-01 A

4- Chl oro-5-net hyl pyrrolo[2,1-f][1, 2,4]triazi ne-6-carbo
xylic acid ety stster A mixture of

4- hydr oxy-gag et F&l pyrrol of 2, 1-f] @%t ri,azi étE'l&?erJ?
oxyl i% g eyl ester (G4 S e ot
pr epar gt i} 0071129), phosphorus ~oxychl ori de

(30. 3 My 325-H. ) and diisopropylethyl amne (37.7
niL, 217 mmol) 1in toluene (800 m-) was heated to

reflux under argon for 18 h and then cooled to room
tenperature. The m xture was concentrated on rotovap

and_t he residue was diluted with dichloronethane
(10§@pﬁL) and col d sodi um bi carbonate sol ution (300 15
m.). Thewhesthk hinig wstkinftep haisScheme b aohwlrazingothe resulting

f 10 m.p. Th . - 0 ARA lence of a
§ TR A BT B 6 B A0AAL s e o

cong&iyfah@sbent such as phosphorous oxychloride, or a substituted acetimidic ester

or phosgene imidinium chloride to obtain compound 1.

Step 2

10 The compound 1 can be then converted to compound 2 as described before in

Scheme 2.

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
15  provide additional methods for preparing compounds of this invention.
The invention will now be further described by the following working examples,
which are preferred embodiments of the invention. These examples are illustrative
rather than limiting, and it is to be understood that there may be other embodiments that

fall within the spirit and scope of the invention as defined by the claims appended hereto.
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in vacuo. The crude material was purified by

chromat ography on silica gel eluting wth

di chl oronmet hane to provide the desired conmpound (64.8

g, 99% as a yellow solid. 20 B

4- Et hoxy-5-nmet hyl pyrrol o[ 2, 1-f][1, 2,4]triazine;zbscarb

xylic acid ethyl ester To a solution of conpoagaﬁ’e er 2006
this exanple (23 g, 96 mmol) in tetrahydrofuran (0.6

L) under argon at 0 C wasﬁ€QQ§% godi um et hoxi de in

et hanol 25 (21%ww, 43 , £72 nmol ) dropw se over

20 mn. The reaction was stirred at 0 C for 1 hr,

diluted with ethyl acetate and washed with amobni um

chl oride solution and brine. gani c | ayer was

dried, concentrated and the rg
chr omat ography on silica gq5 el g W t'h

di chl oronmet hane follo sby750% et hyl -31 24 Novenber
2006 acetate in hexane dvi de the desired
conpound (23.5 g, QsNa‘gbite solid. LC M5

= 250. 17 C N

(MrH) + =

2- (4- Et hoxy-5-net hyl pyrrol o[ 2,1-f][1, 2, 4]
triazin-6-yl)-propan-2-ol 5 To a solution of conpound
5B af (4tMiserocX Ay 1 FrindbiES-(13xD-I-jnethyl ¥ réblofsl {151, 24 ¥syazin-6-0l
added net hyl nagnesi um brom de (3Min Et20, 360 nL,

1.08 nol) with addition funnel. The m xture was

al lxowe da ChIVB LI ink (ry I FOIS[E TR 2{4)fréazinbbatabpoylic acid ethyl
stirring was continued for 4 it The reaction was
quenche®f8y amoni um chl ori de solution and extracted

wi t h et RylixRESEBERydrokYS-REEARYSoloBY B Masliesdreticatbdslylic

sodi um 10 chl oride solution and drled,Y}o %fgﬁ{difh? s
10de8tif ethybesins 6uRe. £7i82 gmel. depgrerggationygeg WRHPO/d b yphospho

L ClL MRk Fme3 i ine (37.7 mL, 217 mmol)

- B TAR R T et Sncp and fsoppoprlty) sl 07 Bl

mi i toluenoB80R ydy) ope eem.glrtg )‘@ﬂdlé uelgg%rgopcfplgl & andqthen gpoled to

anTPAO@ %ﬁ‘?’ﬁ%ﬁ?g Nkl &g&g?%%ae%hy&o%w Hetbddib vhs

was stirre 0 for 30 mn. It was
t hefutedwithdichlpromghage 4190 slg and £9'8 RoFrmbihonAg seutgm (300
thi s yexamplihs inddPLdon RuPbaldrd RF WBRLNARE

15(1?”2%‘ Eﬁggﬁsglﬁt‘sg%%%%gh é:'gimll%)gi?glgct iuon m xture

r e aqphetkd Bg@ic laymt viah washed slibolddring (00 n). e apd sapggrgrated
was added.a saturate [ AN SH K fiieh Ser Wiukifl
ot PG, T AR e Pttt SlonBRRY BH hich gt ehiihe
et hyth iaocmtiase, to groviel theatesiraionowntrditéd & AOPaasrovetlew
prg&hpe Conpound D (26g, 76% .

20
B. 4-Ethoxy-5-methylpyrrolo[2,1-f][1,2,4}triazine-6-carboxylic acid ethyl
ester
To a solution of compound A of this example (23 g, 96 mmol) in
tetrahydrofuran (0.6 L) under argon at 0 °C was added sodium ethoxide in ethanol
25 (21% wiw, 43 mL, 115.2 mmol) dropwise over 20 min. The reaction was stirred at 0
°C for 1 hr, diluted with ethyl acetate and washed with ammonium chloride solution
and brine. The organic layer was dried, concentrated and the residue was purified by

chromatography on silica gel eluting with dichloromethane followed by 50% ethyl
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L M5, (NA+H)' = 194.2 E.

6- Benzyl oxy- 4- et hoxy- 5-net hyl pyrrol o[ 2, 1-f)

[1,2,4]triazine A mixture of conpound D of this

exanmple (1 g, 5.2 nmol), benzyl bromde 25 (0.62 ni,

5.2 mmol ) and potassium carbonate (2.1 g, 15.5 | )

in dinet yl fornanide (10 m.) was stirred at ?%Eﬁ?enﬁmr2006

te rat ure for Aokt &dy Whitdsolid.
ot OBt ESee i BB R OF 5 b R ik vol
chmﬂmmae@ﬂaHMhtaﬁaaﬁd brlne. The organlc | ayer was

dried (Na2SO4) and concentrated in vacuo to give
Compound E (1l g) as yellow solid which was used wi t hout

gurd her lzqﬂIEtﬁbﬁ;ﬂ-iﬁfé:mﬂWrr?lhﬁ,l ﬂ{lf,né}ttlaﬂhépyl)-ﬁropan-z-ol
Benzyl oxy-5-net hyl pyrrol o 1 4
5. 32 24" figvespinspn zbwpoe%%akﬁ’dﬁ %‘&’}f‘tlﬂ e@éﬁé@éo(ﬁg’m

e ni @. 1 h
S St gt v

vvaadéutlbh Siomeld Thy e seaoysd (OGP (EPRHORDAFREY Phsteupon
S o'sﬁgpnt\gevgég@bﬁém{ﬁﬁ h{}@ﬂ{) lfhe g&(: V\ﬁﬂ]@as queﬂélfui%%l adfiebnélivh Eloride

e so was washed wth

d| (sbluabm At rameted withefhgl @e@mﬁb@mamfé lqger BEGyashed with sodium

ol i.d ( a yellow

105. sbREgF Sy B (L BN O, Fafedstinoynd G . 100%) sy

[1th&hKﬂhEZUﬂ®Hﬁfﬂn$6mre of conpound F of this
exanple (10 g, 39.2 mml), phosphorus oxychloride
(4.4 nm., 47.1 mmol) and diisopropylethyl amne (5.5
mp31. 4- mb Silﬂethjll@ytmld[@]}é][l,lﬂqlrmm Q\,als stirred at

85 C for 2 en nore. h
o0 C110% Fins Sl e TR PR ORL Y Ry S P o bbrch
15PN a8 BRGH At QNN Chlepfd(BR 4 112, 14rnol) Ilas8tirreda 0) °Chiges 30 min. It was
added. The reaction m xture was COhtInuouSl%@St|%%$§%95
at tBm @olerlcw —20° Q! & lios O EempPERdde Of iFEXppRle
di 5ol § l'cﬂm?qﬁe@ﬁ AL w*g;; aers YR hehdMiTHR reRlish SOEim

bi d4FB ﬁ uti on and concentrated in
vagesthed he°CJdnd ehe315:omad er-#aiC. \'/]7@8111}9 urikthieodasizyided a saturated

chr omat ogr. aphy S|I|ca ut i wi.t.h
di SPMLgPEe ﬁéu fitegvi sél\rlr?rtgeTE% gﬁ%m&ttu—g wps éaxuagc§co%W1th ethyl

208S RethR) LM, §1Qi ¢dﬁccﬂtiatcd in vacuo to provide Compound D (26g, 76%).
6 Benz |0Xé (4 fluoro 2-nmet hyl -1 Hi ndol - 5-yl oxy) - 5-
[ ] 1,2,4]triazine 20 A solution of
4 quoro 2- nethyl ] Hindol-5-0l (6.47 g, 39.2 nmo
for preparation see below) in di I ran.de (100
i 5 ok Bewmad-shew-Srssaa AL SAREaEDs | 20

Cd ; Sgdl Uit #8ohBAM DofQhds cxdmBiE (Dg, 3P meholrbénzyMaemide
aaded I n
25  (0.62 ml., 5.2 mmol) and potassivm carbonate (2.1 g, 15.5 mmeol) in dimethyl

formamide (10 mL) was stirred at room temperature for 12 h. The reaction was

diluted with ethyl acetate and washed with water, 10% lithium chloride solution and

brine. The organic layer was dried (Na:504) and concentrated in vacuo 1o give

Compound E (1g) as yellow solid which was used without further punification for the
30  pextstep.

F. 6-Benzyloxy-5-methylpyrrolof2,1-f1[1,2,4]triazin-4-ol

a0



one portion. The reaction mxture was allowed to warm
to O Cwith stirring over 30 nun, cool ed back to -20C
and a solution of Conmpound G of this exanple in

di met hyl 25 formam de (100 nL) was added in one
portion. The reaction was warnmed to room tenperature,
After 30 min, the nixture was acidified wth | & Nevember2006
(200 nm.), diluted wth ethyl acetate (1.8L), and

washed Wdnfpoand BUf hﬂlielilathiﬁlb @0 garchdia) §101|1\UHCD(606 EhL‘} ab..d Xthanol
OH sol ution X 2),

nL)(SO%ﬁ%NS Ratheatss ty f‘?ﬂaﬁ fc(rd m A eyhdma@clﬁitaéé@ﬁwach %wﬂaﬁ%d by

dr ifadatici) dagen %@dﬂtarrﬁk&ﬁso[\fémy@s%ké@ /iinBY %ﬂﬂﬁol cthym ddied o
30 (15 g, 95% as a tan solid. LC M5 (MH)'
1. givea off—whxte solid, which was washed thh dichloromethane to afford Compound

4- Rt +-5 Xy) - 5-net hyl pyrrol o
5 (Fﬂ(églg% q h%f 'E‘éfé&%gﬂa% gmjf J[:zlyézﬁ)ﬁ/%rl azi n- )(g gly A

mxture of Conpound H of this exanple (15 g, 37.3

ML) SB35 T bl kO C

stir r ed Aatnixtge wf t:cmmencaF of mxsfaxamﬁlemlo g.88. zmmbm];émmimrus

fi I it nd 5 t.h il.t r .

o 15Vt A e e BREpRRURE b BSpliarys mmon i
10w ttcb]lu&.t&%lﬁﬂl i) wiay siilel af $ 0% £OL titand theh Z¥gre plﬁﬁ/pl&ﬁﬁb m;rythloride

bi car bag at soI t|on Xx) .and brine. The org

Bt Tl Ghonal s 218, ARG OB PR T Asblgt e 6.

gavera1ld IQHIBD Wa@‘ﬁﬁﬁeﬁ O*thgneacti/“fﬂ'n@ﬂtu\‘@ﬁasv@ﬁhﬁﬂué’l% Elli‘med at 85 °C

di chl oronet hane to afford the title conpound
649" Hsanddhengionceppted Bhs| rpgidueiBs disvplvadia mgnrqmethmwashed

1%%&1‘?%01% %dg:érgﬂicgrﬁgna%?})lél%g? 3111(3& ﬁn&? Iﬁ,gk%atgi éjvaé 3él“h? crude

151 Hymateriay grag purified)py chibmatvgtaphy o silicaaged olubes witke pahled)nm}hane

NS i Fﬁ“ﬁ‘-‘%f\i (i azi ne-6- car b

oxyI ic acid et hyI 15 ester A 10 L reactor was charged

f] El-i; Eyl?enz %e- -hhgro £X‘lr hy %Egihé

-car oxy aci ter (155.1
g, O. 70nraii3)lp3amdlot2dlf]jjla,n,d]t¢az'ﬁe L). Ph 0s phor ous

200X F 0 o Shebh el Dudtord Beta i b AR b A et
( 9@r®a@tmﬂ.ﬁ% bB‘low) O Ffhe il f))rmﬁhldc ( ©AGHILYOWas Rk xdssidaviBDarzon and
stiryr

he BQ&OQF‘?F%TQI% fSBéiG%’g’tYﬂ;i de 5 mgﬁafﬁgéf’%?f%{ﬂegw@a added in

COQRE féfofll PRIBEALARESuR WS taﬁ(g\lfé(ﬂg WHehes b &t mt];l'éﬁmng over 30
reaction m xture was then cooled to O C and I d

K2 HP@ZFOg]@ﬂ bedkan - ’«(Q:?Q Zndja scﬂu@mmf [Confpowat @rof ﬂmamahtde dimethyl
25 at ﬁﬁcﬁe rﬁl&% 9 ?d&eé m one p Sfozq a{‘hc EAREh \%tasu b mcd tg room
re ac e
temperature After 30 min, the mixture was acidified with 1N HCI (200 mL), diluted
with ethyl acetate (1.8L), and washed with a 10% lithium chloride solution (0.4 L x
2), IN NaOH soelution (0.3 L x 2), buffer (pH = 2, 200 mL), and NaCl solution (0.4
L). The organic layer was dried, and concentrated in vacuo to provide Compound H

30 (15 g, 95%) as a tan solid. LC/MS; (M+H)* = 403.1
L. 4-(4-Fluoro-2-methyl-I H-indol-5-yloxy)-5-methylpyrrolo[2,1-
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C. The final pH of the m xture was 8. The m xture was

then stirred at between 0C 25 to 5 Cfor 20 mn and

then at roomtenperature for 1 h. The organic phase

was separated and washed with K2HPO4 sol ution (85 g

in 405 nL of water) and water (345 nlL) and th

filtered and concentrated in vacuo until vyell og/‘?gISVFIHE“?‘OOﬁ

began tg1,n4RGhpt6ate. D nethyl fornmamde (1 L) was

added and the remaining toluene was_ renoved in vacuo

(bat h t&myatsg efilonponyl IE of hiseranivie LS@ Fohymohy pEmoRym

c Snﬁcgﬁ{afea(ﬁt N1903RRASIP %ﬂd@é/@'(l/o%,%.ﬁ 8) iR HAToRRSAEY 2IUEML)

4- (ma?bmwdoﬂ Zodtetehpbrajuid ﬂoﬂd(hl The Wixnsie)wh ﬂ)ﬂeteﬁylhlpygkr@hlﬁe and
- -34 24 Novenber 20

[f‘] [ thefilirgie pag dilyed wﬂeathbloa;@wate@néwaaleétswpsse‘@%Ye‘fﬂﬂTh%% lithium

respaibRad §o%ﬁogr(%| %%Cﬁ&g mlc%rb%nzg@§oihﬁ@m{z§%ﬁeﬁma OTRe di3anic

L reactor and di et or nam was ad
f ol lmﬁaﬁiﬂeﬂmo@zm qgncentratedyt yacunép geve a hght'browll solid,

1 UQR Q9% SR ol i 38 Jnmét g}l%t()]‘d@% Cﬁf,gtg e ) %’np o £7 gn&%) as

reacti on m xture was S lrre I ent
f or ad 6fftwiatedolih MS: (HoFd U= 863.0. 'ENMR(EDC:R. 4249 (sa3id), 2.51(s,

ot W ST & o 100 it B 6B 58] 578 Frigds . v

phases were then separated and the aqueous phase was
extracted with ethyl acetat 2 L The conbi ne
or gani ¢ g’)‘("’tt?lﬁ?:%ar\/%?"é’etﬂ’i‘gﬁ“ f’f@edal A RAESES 1%’6‘1?5’?10“"
10% aqueous LiCl (2 L) and water (2 Q Toluene (1 L)
was .t hen added and the 10 gianl c extracts were

1

condeht r driehiornSwstnd-eyrestnled AL AT oo 2citheht

1addeder and the m xture was reconcentrated in vacuo

LG M5, (MtH) += 369. 4. | HNVR Sé:PClS S 1.41 (t, 3H,

J— 7. 15 PAO)L regetorsvas chargeq) with 4 gydrogy-Sapgthylpygelaigy - oH
fjgll§4]tﬁzz)ne @eéﬂox@ﬁc a&(ﬁ:ﬁh{ﬁesgg é1(5<§0i, g bH)J,mJ) 843 bBenc 2.7 1)

2 [ Ehccsahwwwd)ﬂmﬁt(ﬁyﬂ é EHS ;%td? 8@@!)03@9 yhegbﬂﬁé%fyllowﬂf by the
r ol M Rnichi offdhibdprepyfthiyide@ad fubr ¥ '1]27 H{Lo reaz)ﬁ n%np | The FB&tion mixture

resi due fromthe previous step (step J

2Q r a¥yas itred dort Hmip 2 o erperabye @nddh@nhﬂa@ﬁ a tselﬂuéﬁ@ s HPLC
add
(1 T LA RaIc liBlp ok SRE o Bl WecBl. e etoriof Hecture
Li Cvag thddcaplednd °Chled caﬂdﬁzm‘ﬁh mlumcur (éz7 wars 2.4 dodfechtdrpwas
C h neSL rom de, [1.4 M
Crs G4 o BB, B 88 e pthable O PR il gfow 5
as t@ T fida@pH ofithe lnﬂk@fenuadm 8. eTRRGhidtudé eab@lamwrfed aCbetween 0°C

Total addition tine was approxi mately h. The
2% eal®ty EnforQ mip end then o roqmp anpsratyye for 1 h The organic phase was

separated and washed with Ko;HPO, solution (85 g in 405 mL of water) and water
(345 mL) and then filtered and concentrated in vacuo until yellow solids began to
precipitate. Dimethyl formamide (1 L) was added and the remaining toluene was
removed in vacuo (bath temperature = 38 °C, pressure = 9 Torr). After

30  concentration, approximately 4% toluene was observable by HPLC.
J. 4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-
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C for an additional 2 h and then warned to 15 C over 3

h, at which tinme 5% of the 25 starting material was

still observable by HPLC. The reaction m xture was

then retooled to 5 C and an additional 100 nL of

met hyl magnesi um brom de was added and the m x wa
stirred for an additional 1.5 h. Ethyl acetat eﬁ%fﬂ%gelﬂgerm%
and a solution of 15% NH4C (3.2 L) and) were then

added Sﬁgaf"ﬂ%‘!'mea& %Iq,gxﬂﬁta%{mhc}egggper ature below 5

C. The 8rs were then se arate and the aqueous
p has e V\Ebe resitieeafipone grewioth st@[ﬁ)Aelt iyl trapeforred to a1 Iyeaqtppand

heal ,
T R e G
Vaﬁu&otfl})maﬂlﬁfbtfd—litdbla5d>é$109efdwrﬁk7@dﬂaﬂi Tt&se@nommtpm stirred
yellow solid. The_.cr r.oduct
54t ek fgd b aRapapurd SR SPRL o g et
Vah&kaDat 1) ebe adie&ht 4 AtetoGs & SSatath thORerdd aam‘;pakamim G)Ellow 20
vvas then passed through a short pad of silica

e pirdest s e SRS ofAah 818 2aRToNs BhREhPaT %‘W@Ff%g fdthethy!
f | Iacfae? gz/ﬂ)e‘ﬂé lcoxﬁglﬁ&%rg%tq& Q)Ma% Q&%tﬁéﬂ@aﬁﬁl&i arltl&)watep('EL)

was evapor at whi te sol
t 0 10 sghecat YT (&bbmalt\eatmz 2). L“Iolm (A& wes thpm addsd and the

10r esul L] ngtrS| u\{o’él cc\{\r%gnt{‘a% Sﬁ)&f g.fdhfﬁoﬁ)aljf&uéncr Wf w@s!"zgided
a 8[ a ne

R SRR ter stirring for 2
at aﬁd)tlﬁnmjfthﬁ: walretohamtras it Weer. dddN@:l(M@HaerﬂéHﬂ HNMR

(2 (GBEP A Bt Tt Bacl e Bekear e SRR PRERE 1

r 0 Q%) teetner 13t Uk 68 faar 11207108 (A hdE, § es\dlstHA) g 9bis| L3). aﬂﬁ@ IH)

filtered, washed with heptane (1 L) and dried under

reduced pressure at 50 C for 24 h. 2-[4-(4-Fluoro-2 10
jshet hyl -1 Hindol - 5-yl oxy) - 5- et hyl pyrrol o[ 2, 1-fJ[ 1, 2, 4]

6- yl 2- b d
SOl ( 268 ey 1A BgRl 3 0 vabe Rk By oo b, 4

| -1. 1,2,4]triazin-6-yi]-propan-2-ol
4- (4-Fl li}([)ro "?rzén y]?H—pl ndol - 5-yl oxy) - meth

| pyrrol o
[ 2 1- f ]l"pq_regdqq fr@mélzq megoys| stepstany ) v ag &a%ﬁf?rgﬁﬁl £ 1}5 L reactor

%M&n%ns ha2dd }_g'glq)le b Ak GRS WRhhee] LZQQIF (1
nr L C was added 50% aqueous sol uti on,

20nLL) 020 ﬂ@@ agitsid folloFied by é@soqdﬂmﬁn ofikH (¥49 s)and Y Fraclen la%mfﬁ
19| (\:’va{% o1 torH 2o aﬁ@th&ﬂ%@gn%&%%%rbﬂe [12QI\/QI1 thife®, TEPRTADS, 2.1

2- [L4 2(84ncfl] way theiPadded iyl rate lsb hn@ahaiBaiylap xrygn:@ tenapiigtypyhefow 5
ol 2,4]triazin 0
pr g 3&&31 ‘{%!‘f:?n(tﬁ%? as Bﬁplﬁggﬁaﬁ%k% \’Aﬁg lf:%f Osno V ulé &mtmed at 0

di ©b|f91r SIRIBRA 22000408 WHEhedii 130G Vel 3 ok wﬂi&httmieoS% of the
achi eve conpl ete dissolution. This solution was th

25 ad dedingapiteria) wos sillcebservable ByHPEE o e foagtion MIAME Y§s ‘6“
aurTRg RS gt i Efiond 180 ol A Eh Bn SEREE GRS o pded
t hand the mixture was stirred for an additional 1.5 h. Ethyl acetate (1.5 L and a solution
of 15% NH4CI (3.2 L) and) were then added so as maintain an internal temperature
below 5 °C. The layers were then separated and the aqueous phase was extracted with
30  ethyl acetate (2 L). The combined organic layers were washed with 15% NH4Cl 2x
2 L) and water (2 x 2L) and then concentrated in vacuo to afford the desired product

as an amorphous yellow solid. The crude product was dissolved in dichloromethane
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addi tion was conplete, the reaction tenperature was

raised to -15 C and maintained at that tenperature

for an additional 40 min. The reaction mxture was
guenched by 25 the addition of Na2SC3 (200 ni, 20%

aqueous sol ution) and ethanol am ne (33% aqueo

sol ution, 300 nL). Both reagents were added aty‘gNroﬁ?IBbeﬂO%

SO as I Qsif@h %@E Bath (E=37 <0t &4 na Idlsgfﬁmr A ELRE QW Bedpassed
The coolin was renmoved and the reaction m xture

\fNaS thiopgl @%Oﬁcﬂad of silicawel (400r3) pulithe dad weowashe@pithat or y '

A 01 1658 ol AL A0 A PP B g v

30 compirretooigddam offivdyte rsshd/\mrvdﬁmim!hm deetatt 1. 5% avgsisbied. The
100

She Sy Bl ihdenren R RS R S e e

f i | taﬁemimargcfof:@ neefs 1@t Bk mmu\oam@ﬂk@ c8b1E@tctiniticn® kA @eature
f oam Th%{!t i{de materi al_was - 24 Novenber 2006

| 0adBd? drreripitaiad Heptage %Lh‘gweﬁ @dded AUdyibe muiktgps was

as tsheed 226U EnFRIVBE For20h, TH8 restRhY INidERrEhilMed wWikiidd with
30% et hyl acet ate/ heptane. The fracfions contai ni ng

t he bepfars (1 & ape dupscindoeeduced presereal SANE fontlent-14teuoro-2-

n

P A S AP BE0. LOPT Py propapcp-of was
Wi t Iebtained anewhite sollil ¢F3b & 79%lovgr § §284). IcT/MHEVdERT + ed5.4
product as an off-white solid. The filtrate was
concentrated in vacuo and purified on silica gel

usi fd- 40%(eltmyd>roamnteamaﬂe;nﬂahayn.sy}meehﬂpﬁtmmm,l-

afford a |t|o 2.59(14% of the desired
pr oduct . Hglofg]g '%“é Lot 4-(4-f1 uoro- 2-

isrethyl - 1 Eb i @(dﬁﬂlorEOf}BRQWEtz Srovehh)d. Pwimélb Bl dehlorbinkthare @D ml.)
triazipn-6-ol was 660/1(). 10 Reverse phase

HPL %0 £ was 74ded H 5@%' Rabeous splufien. 4.6onk. &0759rmpol} OTiggggction
AqUERKEre Rk RARA at @\b@rfof‘?’d"ﬁﬁﬁjﬁnﬁsth&%gﬁh % n& 0211{0 separate flask,

phosphori c acid, mlImn, nonitoring 2
LCl RAB-(4-Rnadp: z-memlszfmrmoepaamp énnanlﬁylpynolo[z 1-f1[1, 2 4]tr1azm—6 -y11-

4- Fﬁf&?é@%%bﬂ?r{n&% rvgl\.lg" {epgirﬂo%%e(%lgdi oér oL nssE{vecp_B dichlomlﬁlethane

20 (400 mL) using indirect heat to achieve complete dissolution. This solution was then
added rapidly via canula (addition time = 20 min) to the peroxide solution. The
reaction temperature during the addition was between —15°C and —25 °C. After the
addition was complete, the reaction temperature was raised to —15 °C and maintained
at that temperature for an additional 40 min. The reaction mixture was quenched by

25  the addition of Na,SOs (200 mL, 20% aqueous solution) and ethanolamine (33%
aqueous solution, 300 mL). Both reagents were added at a rate so as to maintain the
internal temperature below 0 °C. The cooling bath was removed and the reaction
mixture was stirred for 2 h and then poured into a separatory funnel. The layers were
separated and the agueous phase was extracted with ethyl acetate (100 mL). The

30  combined organic layers were washed with 5% aqueous citric acid (100 mL), 10%
aqueous NaHCO;3; (100 mL), water (2 x 100 mL), and brine (100 mL) and then dried,

{iltered and concentrated in vacuo to afford an orange foam. The crude material was
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A 10 liter reactor was charged wi th potassi um
tert-butoxide (570.6 g, 5.082 20 nol) and

tetrahydrofuran (2 Q Overhead stirring was initiated

and the resulting suspension was cooled to 11 C

before ethyl acetoacetate (668 nL, 5.082 nol) m%s

added. The addition of the ethyl acetoacetate feb@vseher 2006
I h and an exotherm was observed. The rate of

addj i o I nt .

oSy TR o ndk bigalEad B R sotvepgoa e

r esedlemm gfamlxItGd methFO&aatizy] honmebeprors Taa tavims 2mipaihe the

el a s conpl eted, the .
Y o ed Blofifh Sre Qe B0 TRk Bl S0 Rang it redfapppgd from
th eﬂhﬂl aaf;tﬁie/&mptﬁlhd.l arheBolidselenzgiBéed 2f0vithed REPhéptand t28ford

Tot AR Bl SRS S i e Pl e losgsvpncentated

andinaBeiRXal bﬁﬂﬁéd/\@ﬁsmsg%[ Wk 40@1&11521%&3@&::%6@ delo@eINRB 10
controlled so an internal tenperature of C was not

excBigdend %&Fft’é?ﬂala?dﬁg 1430 ofths detired perduct. {Tipgal 3i3ld of 4-(4-fluoro-2-
I eSwibth{ING7-HAOWE- I RE 5 Iniy Let
S s
tlrﬁﬁ%%ﬁianaly3|s i ndi cat ed 100% conversion wth no

10 r ag&eRE p f W%@@ﬂ

reaction %?éf%?giagg%?gcoo g?gﬁg#and gbﬁgllﬁgﬁ%
HCI adeque methsnphovarid einuirsepntaipingio % pbospharicacvA mL/min,
sol I a_ r yellow sol ution.
Th eﬂd%)ﬂﬁfag?ggﬁieﬁb%e%%@ﬁpﬁg%g)wagiff H 4. The m xture
was 5 extracted with ethyl acetate (2 x 1 L) and the
conbi ned organ C re r|ne (1
L) and concenti?{fil€= ggﬁitfoﬁ(&ggﬁmt‘)b ? H&%r 2Wge oil .

15The oil obtained was charged into a 10 L reactor and
di ssolved in glacial acetic acid (1 L). Sulfuric acid
(conc., 1 L) was then added-anc vi gorous evol ution
of gas was observed in addi o3 sl ight exotherm
Mechani cal stirring washHe0 iMitrated and the reaction
m xture was heated at 70 C fror 3 h, after which tine
LC analysis indicated 100% conversion. The reaction
m xture was cooled to between 15C to 20 C and et hyl
acdtat e 1{(33Diflnam- Gdileephienyl)- pmgdnbafoﬁehe addi ti on of

wat er ( visible interface was serv
Seven | gt e?lr-]}stero éorlFeagu A ?92 ! Wé?sémms%‘ﬁ ?gr?o‘s $ R
20 extmczibctnédetmihydroﬂthydfz I5C Svarhead(sBrringAv 4 inifhted RhdSthé | le@ﬂtmg
The conbi ned

visible.15 interfac observabl e.

or SERPEIY£8Ple0 b Pl Gy brLTE TN 20Rtoscatple \GGemie & U2 mopywas

( t heddaHTeE addiGorP6IUROIRy1 REASR MR Tefhifd 1aNMd AR bilﬁhe&é was1
The . brown organi c extracts were concentrated

u n aaﬁenfeéd heehisledditpe wapernolledsodhatthp iatergbtemperagire of the
t ORdacthPHid n@pereé@ZSGfo Offd régﬁmg nﬁf;m‘%aﬁ-ﬁéh&&&cﬁ&ﬁ? O \Was

as a crude brown
25  pale yellow in color. After addition was completed, the reaction mixture was cooled

between 10°C and 15 °C and then 1,2,3-trifluoronitrobenzene (260 mL, 600 g, 2.259
mol) was added dropwise as a solution in tetrahydrofuran (1 L). The addition required

35 min and an exotherm was observed. The rate of addition was controlled so an
internal temperature of 21 °C was not exceeded. After addition was complete, the

30 resulting brown reaction mixture was warmed to RT and stirred for 2.5 h, at which
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oi | which was 82% AP by HPLC. 20 Resi dual et hyl
acetate was 3% by GC. KF. 0.25% 'H and 13C NMR
mat ched reported data. Major inpurity: para
regi oi somer. M A m xture of

1- (2, 3-difluoro-6-nitrophenyl)-propan-2-one (1
and pot assi um carbonate (100 g) in nethanol ?EJE%)"G%ECTN%

hea&t L%f yfs{su dléﬂ?gd I’%)OB T!? ?‘sml?éutﬁ %anf:eo& 1“2 3“ ure was
C’OO e

t he déncentrated Th vacuo to refdve nost
of ﬁllﬂacumﬁtulmambne rERRini s IThel teavticn mixhue oes wmdiecbibﬂ)iPC and 3 L.
acet ate 1 L)y, filtered and wash

el ot B R BT OB FAE A FBHn  FHO ALY became

an da 8dr g@ﬁ&\ﬁ Qolml&h TIR YIS RCRheSE phddeXvad0QHM.) TheT:hﬁtme was
nbi ne anic |ayer was washed with brine, drie

f( Na%S@qtpd with ehohesetts & 24 1) andthe emnltlacdg‘?rg@u%@tﬁaswm washed
sol évgh Ffﬂibe(l 'ah@' céﬁ@ént}a‘i:édtzH A8 % ABortiak Bradbediny| et her

and tere provid

1-(2-fl lﬁe@ﬂg)bqudy@}.cgargq,dtlfn@m-ﬂé)r{yrfe)actobgnél@aﬁolzc%weglacial
12 a vigo vélution
( Jcﬁc ?&g’rgﬁ)g%u%gh&{l%i@ 11%wés%é\é[5addé&/h‘dz.0 ForddSevaluti

ture of
1 (cz? -fak wos dasawnétmaﬁdym@im tlighperethery- peshapicabstirieg Paom

1 PR 08 e Bt by Mk @70 £Y 24 MliGReop goos L

M Nanalkie@ 1ﬂcﬁ<&@etdl mo%/\aﬁvmeh eﬂlet @adtion mﬁtermea"s&buleé to between

di | d i IN HC1 (3nL d
and T 0sts ot MASE) RS RS R ed oy PR gl water 6

( ZX%) S h@i@leQHt@er&%%Ee@@a%Q 'S@véfﬁﬁéi@ of Qq@b hase were
| uor o- ydr oxy-6 nitroph en&d@ E eg -one (410
seggaip@ aa@;than grteapted gyithgthyhpgetas t tWSttﬁquF v1s1b1e
15 u rfmbﬂ?faaé’iﬂﬁé (;HS&QEB]Q nTlgeocfonﬁ)ﬁﬁd B?ﬁéhc%kﬁ‘ﬂbts %Q‘s MasheldMit) 1+
/7 (s, 3H), 2 (s, 2H),

6 %a@ﬂdé xm)) (th?s p@l5of(t@r: aqmus Dhasg w35 6+€|z )md brgne@3 x 1'L). The

1- (iphh 4 % aﬁlc?éxg}x% QY cg E%gﬁ'fft By xleziud?,-ﬁ %&r@(ﬁﬁﬂﬁe&ﬁ&%&

previ ous was ad ed to 2 liter

r oud*(h 66 thamh bt alsikh tO\MﬂOeTS@E df) theudesingd deitipovad @s # pride brown

yel | irred at RT . Sodium

dlt%fgﬂF ‘%EE%%fg? Eéq) was added in one portion

2N detsthlar (&Bﬁtabﬁﬂe maxB%rlgz GRS K&t Drsed 'Hpdd ReEpIMR30atded

unti | Ldg{ é d| cated no starting materi al

ren‘ﬁP?Fécﬂl ;}?E@ J ippurt sg“ﬂ?ﬂ? $Eur). Upon

conpl etion, 15 the reaction n1xture was cooled to 0 C

and the tan_soli S, co ted

1M at 1 GrMTHE o S PG BB AEP b D r R T O e

housRasYRELEABInSte (Ef(f ©liflmethanol (1 L) was lieated at reflux for 3 h. The

4-f1uoro-2-nmethyl -1 Hindol - 50'@%‘%‘?%{'4%@ 1% |elm‘(% ¢ th
25phi TERFHRR SR %@Sé&exh%ooh%d apcpPICE Ui = g0r the
mat @k alol 2R RBidhKEs Aiddtwitith %&tﬁe (1H, HME%ed (a_ﬁ‘@(\?as’&ed with

400 MHz) 8 7.8 (s, 1H), 6.9-6. H& }%

4. TWRtEr. Tj]q)sepqatgd Q@Jeoq;;pgyer was neutralzzed with 2N HCI and extracted with
ethyl acetate (2 x 500 mL). The combined organic layer was washed with brine, dried
(Na,;SOy) and concentrated in vacuo to give a brown solid. The solid was triturated

30  with diethyl ether and filtered to provide 1-(2-fluoro-3-methoxy-6-nitrophenyl)-
propan-2-one (121 g, 71%) as a yellow solid. LC/MS; M+H)* = 228.2.
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20 13 C NWR (CDC13,100 MHz) 8 145.7, 143.4, 137.5,

136.7, 134.4, 120.1, 112.7, 106.8, 95.4, 13.3. Also,

1- (2. 3-difluoro-6-nitrophenyl)-propan-2-one could be
converted to the title conmpound by an alternate route

as descri bed bel ow. 25 P.

1- (3- Benzyl oxy- 2- f | uor o- 6- ni t r o- phenyl ) - pr opan2%Ngygmber 2006
To a solution of

1- (R, 3- dAfnhidthéJofﬁ @Lﬂmmﬁﬁmo)(y%r:@@me@,;lp@@pz{@z-én@fmm

82% purity % HPLC anal ysi s 54 gmol) were ad

ben&lﬁvlogﬂ Fé%fh@ oz, 31 ppopl) &ﬁ@ pmd@lﬂz{lﬂqnﬂe 7 g, 7.Smumpp) was
g‘métﬁred-gp%d"@% ‘J’S%Hn:t'ﬁgljééc%oms anafrgysramg, dgiim:d

Cand stirred for 4 hours unt| I'S
i ndWEbﬂEdi@ldﬁmﬂ-étlrel atlesd eteitaden (1 O Al Jeand ﬁttemm Ti@ fligatRWas whghed
e ted.with dichlo th
f{rL)a\?/%tlﬂﬁ gﬂnen(]eﬁi £ ;12215 o?ccng?_t'e(gm acua lﬁ’ gv c'\} 2'?1ydl(oxy—6-
I aymtrsphmyle—ps:@}amﬂaine d4lamdg vh&)as ggmy@omaﬂﬁchx&a udd without

W PG TP R N BB {90 LSSt AL Thalke FINBIN ()

or gagy @, 1), Ut 2whes SURRIN 1Y, ¥ 93k | I atbas HAgS
initiated. The resulting slurry was cooled to 0-5 C
and stirred for an additional 1 h. The slurry was then

1d i [pered. @Dﬂuc%l@-hyﬁéoky BLnitC B MRSropRSAEH Hbh 'ihé%rﬁ% 3F (50 g,

The ¥ellom#bromn Solids were then dried in vacuo a
50 & Fopol} prag added to2 Hief opad botenyllask. Wfaéerdébi) Fagjadded, and the

co 'E}%QH&@ o%ﬁéh&&a %%Ssti%d %’R’P UGl u%ﬁhﬁg@%%ﬁ}k § ggﬂé’ Gdded in

Cyano
A @16@5%011F§Ad tire rm@Hl Macttlec w(aﬁmraﬁ)a,nd BeptvdHC Intﬂ(HPIB’.U/@nalysis :
TFA;‘nc'hQ%;Q@ L0 3 startmg &a[ealglzrcl%]al#%yp (:I‘??g Ehaﬁllﬁig}n);gpo& Wpieﬁon,

151 nith¢ sdactkdal lﬂj.xtlﬁe 5a§‘r&0med 8 @rC afidkhe Gan S-Eli@ pﬁ)aﬁct R&E efllecea by
Ti mes: N&r m n; Product 2.2-2.3 m
4- PGSR Iratee- h%ﬁ WHIPIHe1 3395 7039 §d%ﬂ9?1’| Bwswacuum to

CONPRMNEL AR ofL R ML R YL 211 S18R31 29, §Qr gmlﬁ@h%\@ag mﬂeéd)as a
in nethanol under a nltrogen at mosphére’ (300 rL:

r odh eEHplipaperer hhe meterd) hahapHPLE P@fltYI of gﬂ? Bwe
d 9 \
a gé%cloz{@(?%ﬁ)(azv 0 J1HPRG. @ﬂ@%\@g&ég 'Tﬁg #@ 112) 914,(s. 3ED.

e reactron’ m xt
20and3cmde([am1edommm BU45/T, 148@t £3765, (1260, 13814) 1200H 112.7,

iltere gh a Celite(r)/silica gel pad. The
regbgge&%éﬁ'gﬁen be purified by either of the

foll owi ng nethods: After concentration in vacua, the
resulti r}gso ? (bqud?ﬂ&/\cgos 6 %}Jtlrdpgclaney% pk%gpan 2-one could be converted to the
title compound by an alternate route as described below.
25
P. 1-(3-Benzyloxy-2-fluoro-6-nitro-phenyl)-propan-2-one
To a solution of 1-(2,3-diflnoro-6-nitrophenyl)-propan-2-one (2.5 g, 82%
purity by HPLC analysis, 9.54 mmol) were added benzy! alcohol (2.5 mL} and
LiOH*H,0 (1.07 g, 25.58 mmol). The reaction mixture was then heated to 100-110
30 °C and stirred for 4 hours until HPL.C analysis indicated complete reaction. After
cooling to RT, the reaction mixture was diluted with dichloromethane (18 mL) and
neutralized to pH 6-7 with I N HCL. The layers were separated and the organic phase

-39-



20 chromat ography eluting with 30% et hyl

acet ate/ hexanes to afford (7.32 g, 67% of the

desi red conpound as a white solid after trituration
wi t h di chl oronet hane/ hexanes. After concentration in
vacua, the residue was dissolved in dichloronmethane

and passed through a silica gel pad washing w%f‘ﬁﬂwemberzoo{i

di CQLP\FV%{? Pfi’tﬂ gan R Johéétt{c?t\%tw@tﬁnng,%ﬁﬁﬂé {30128 0nlYwas added to

vacua to a 6.66 g, 61% of the title conmpound as
a Wik oegasis] sphiition 8%ereupon crystallization was initiated. The resulting slurry was

(1; aE] 3 zﬂ? Sdgz %’é) %%Welfnlpgg fo? f'ng acllqchﬁonal PH.e 'T'¥13 ;lm% Wﬁ\e@ TifttY&d and the

| - ( Bhdrlcdid Was3wDYed oritly héptadie! MaP heltvpl-Drophapids-v@rothen Gyied in
thefollovvl%tvvoaternate met hods, NO, HO 1'ENE9597
3 20vaEso R khoFE 12094 to afford 1.6 gof the desn"ed compound which was o

1- (ﬁurg bg{@r KA qm@meihbaqga&wl VMR PRR CyR1o2HHen 4.6x50 mm

To a solution of

2 - (lbentah DG TR UM GLIGS et 25500 Aoy e %2 BEfyip MeOH:
'? QQOJBg) @rﬁ néﬂﬂ @ﬁ%ﬁ Wﬁ[tg‘rj Iﬂﬁln&tri @Ea)heﬁtnﬂme 3 min.
ace |1 C

room terrper ature was ad
hy dFiahir BB bocamml 1514@0/9 Squediist 8: Ot Tymical Betentjon TAfrleérSM 1.2

G’J\ddltl ?’noduﬁhfzt’%axﬁfn' on was heated at 100 C for 30 mn
en cool'ed™to room tenperature. To this mxture

vvas added 10 nL of hexanes with stirring. The solution
was_deca C d., The residue was dil uted
witH eth F"é’(f‘é éﬂ"étgi%gfl Cflt]%or%d washed with brine (3 x
20 ). T&]Ssdlﬁt@ﬁi’bf@ohﬁ@lﬁﬂﬁ\f&&n@felv@ds ainpl (WD A6.026@ camol) in
| n. 8 rovi de i in the absence
1 e s sy egR oo shhers GO B R RREII

15 1. dQight wER%AdEB1098 PCARI0 g5 @hd Sinmhiniforaac (9@, OP5thd).
Qeé"&lysrtfgwﬁ%g?u% \zefisushgipﬁ farﬁgeﬁ %;dctﬁ (ﬁﬂ]’tedl"acr‘;/thw%yl as:e':\{lgtc i’l-OO

1?%,2 g%?ﬂﬂte?%i’ [%]goilgi‘l Hggaﬂte@é@ﬁ g! nyhd 7 eﬁlldgtp@aﬁ tlgcno&epumﬁed by

I ni um chl ori de
g élm'éﬂﬁftnefduomagm&thcsdsed at 180 Cfor 1 hr. The

reacti on xture was cooled.to omte
i Tt o a4 oteRgen i€ Setsones SahRE et Sespdia oo

207L) %tﬁ@:ﬁaﬁgﬂap@r &0tingTich memysicha;eﬁf%ms to &ffdtrd &C32g 67%) of the
Wit et acetate the co | Iganj. Cc
G i i b e GRS g A Soctborincs.

fi | hREesntdht@i@hindchadieiesidueivaa dgedlvarid dadreansthaicedld

i n vacua,
passed through a silica gel pad washing with dichloromethane. The filtrate was

concentrated in vacuo to afford (6.66 g, 61%) of the title compound as a white solid.

25

1-(3-Benzyloxy-2-fluoro-6-nitro-phenyl)-propan-2-one can also be converted
to 1-(2-fluoro-3-hydroxy-6-nitrophenyl)-propan-2-one by the following two alternate
methods.

NO,

HO
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20 The residue was decolorized with charcoal in

met hanol, filtered and concentrated in vacuo to

afford

1- (2-fl uoro-3-hydroxy-6-nitrophenyl)-propan-2-one (37

g, 81% as a brown solid. LG M (MHH) += 213.

S tormt teery, 24 November 2006
1- (3-benzyl oxy-2-fl uoro-6-nitrophenyl)-propan-2-one

can be 25 Cyql-qzEﬁﬁalr&-g-hydroxy-ﬁ-mtrophenjfl)-propan—z-one

5- benzyl oxy- 4 uor o- 2-net hyl -1 Hi'ndol e as descri bed

bel ow, which then can be debenzyl ated as descri bed

bef Qin cﬁRﬁT@»%Edﬁtﬁ: Qf 1-(3-benzyl henyl)- 2
1-(3- be(r)1zyl oxy-2-t I uor o- 6( 61tmryooﬁiﬁreny mgr“é%" n‘mZy}%rOpan one
( 9 (00%g, 19anmpkiy emhmﬁaﬁ mlglesdl agetic Beid)5 imh) at room

soI ut | o%mg% g%%%ﬁﬁ%ﬂ,g}ﬁﬁﬁne é’ §§%%3lﬁp&n3 %&&2 ter

dr opaditsan, vhetrhacvnmgwa&)lmtedm t@d %gfo@‘a@rrmaaqalehmmd;omﬁ t@fdbom

mn Af t ref l uxi.ng for action mxture was .
cool Bt TR deaPect 1 mEaf Barsoss Otgi e fpsoturon
andwaodeantd aﬁmnoe’ﬂh@te@ T eedi@ict¥ s Allutd@ §ith eﬂﬂd a%tate (50 mL)

Nove assed. t hrough a pad of silica

el u?'i"%ﬂ%‘,ﬁ FithDER @it h A be shtahie SHerTitydied am? gpncentrated in
1/ acHiub @ RHeME d§2-fluoro-3-hydroxy-6- mtrophenyl)—propan—Z—one (1 70 , 80%) as
5- benzyl OXKﬁi4 fluoro-2-nethyl -1 Hindole (6. 11_%@

as &bipam sglifh.srieh was usedvs; thy axstep withayy fgther p aﬁlﬂﬂ CAMS;
H No@R 9€hB8 4-~-NF O NN 10

4- (4- Fl uoro- 2-net hyl -1 Hi ndol - 5-yl oxy) - 5- net hyl - 6- oxi r

anyl met hoxypyrrolo[2,1- f][1,2,4]triazine A mxture

Of Method R-2: Amlxture of 1 -(3-beng g}oxg flluoro -6- ngmr}?gew)) pan-2-one

4-(4-fluoro-2-nmethyl-IHind oXy) roo
13 2, 5109, 224 m}oﬂ)ranépmd@um ché@daﬁ@ﬂ & a.0, 52@2@@) Wi, stxﬁe@ar 180

o) 0kl AT LTy B i

wasHE? (¥ OOGﬂL) atd eBQ1 feefaty (560 ML) Ahd ﬁ]tered) (Iihe B@Jebms 1Rler and

cong ntr rude ma
our | ract P ace€ Fegagé) ?]C%IPIPIP org@m 1@?’?5? }’Vﬁl& stleeﬁi with
SO%IBTchMeda"B@S&BS ﬂﬂtbrcchﬁ])(ﬁ@les phdofaitcared dnh eorldeﬁdrzﬂed in vacuo.
19
20( Mt oaurgsqd éxggs if& tgncgarc ull I%\émthgrllqol Sﬁtele% an concentrated i

vacuo to afford 1-(2-fluore-3-hydroxy-6-nitrophenyl)-propan-2-one (37 g, 81%) as a
brown solid. LC/MS; (M+H)" = 213.2

Alternatively, 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one can be
cyclized to 5-benzyloxy-4-fluoro-2-methyl-1H-indole as described below, which then

can be debenzylated as described before.

S. A mixture of 1-(3-benzyloxy-2-fluoro-6-nitrophenyl)-propan-2-one (9.09 g, 30
mmol) and Raney nickel (~ 5 g) in methanol (100 mL) was heated to 40 °C and then a
solution of hydrazine in methanol (15 mL) was added dropwise with vigorous stirring

over a period of 30 min. Afier refluxing for 1 h, the reaction mixture was cooled to

room temperature, filtered throngh Celite and concentrated. The crude material was
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H NCH3 OCH3 O\ OS~F H3HO ONN -42 24
Novenber 2006

1-[4-(4-Fl uoro-2-nethyl -1 Hindol -5-yl oxy) - 5- net hy- pyrr
oIo[2,1-f] [1,2,4]triazin

6- yl oxy] - 3- net hanesul f onyl - propan-2-ol A m xt
Exarml e 2 (10 mgy, 0.027 nmol) and sodi um NSl ember 2006

F% gf.lgl{@ﬁl;zﬁl 0f§;1]fc§r ?Q e‘ﬁﬁmg%%méﬂ&oﬁﬁﬁhﬂe dnf cBahirated in
eate

° The m xture was
c ONBERAY tcapreﬂdaﬁdi’ewiqu%ﬂlu%yzwtbﬁé%@ﬂ@s 81 8n8&P) 35@a

gel th in ethyl acetate to

pr oyleﬁié)g’tlsthhr}gl' itﬁqlzhﬁse%&d'@ouﬁgﬁl(% 5 nmg, 45% as a white
solid. Ms: (MtH)+ = 449.3 10 Exanple 4 H OH3 CH3 !
NS\NCH3 O CH -0 H~ INFJ_ HOO"" N

3- [ 4- (4-Fl uor o- 2- net hyl - | 1 EsgBPe5. y| oxy) - 5- met hy- pyrr
olo[2,1-f][1,2,4]triazin- 15

6- yl oxy] - 4- (di net hyl am nosul f onyl ) am nobut an-2-ol A

m xture of Exanple 2 (40 ng, 0.11 mmol),

N, N- di net hyl sul fam de (94 ng, 0.66 m‘rﬁl) and potassi um

carbonate (91 ng, 0.66 nmol) in .5 m) was
stirred at 80 C for 1.5 h. The ors dil uted
w t h di chl or onet hane f||t edo concentrat ed in

vacuo . The crude eri al V\bs ur|:| fied by preparative
HPLC, followed by chro g ap on silica gel
eluting with 10 % net hanol ~ acetate

10 4-(4-Flnoro-2-methyl-7H-indol-5-yloxy)-5-methyl-6-oxiranylmethoxypyrrolo[2,1-
f1i1.2 4)triazine

A mixture of 4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo(2.1-
f]{1,2 4]triazin-6-0l (Example 1), (200 mg, 0.64 mmol), epichlorohydrin (297 mg,

15  3.21 mmol) and potassium carbonate (445 mg, 3.21 mmol) in DMPF (1 ml) was stirred
at 50 °C for 6 h. After cooling to RT and concentration in vacuo the crude material
was purified by chromatography on silica gel eluting with 50% ethyl acetate in
hexanes to afford the title compound (190 mg, 81%) as a yellowish solid. MS:

(M+H)" = 369.
20 ) Example 3
H
N
o_s’\,j
O\ AL )

42-



to afford the title conpound (13.7 ngy, 25%yield) as a
white solid. M5 (MrH) += 493.1 25 The foll owi ng

compounds were prepared using a procedure simlar to

that described for the preparation of Exanple 4 usi ng
appropriate nucl eophiles shown in the table.

Novermber 2006 HRF NHO O67- J N Exarrple?ri} ?fieﬁ@efm%
@6yie|d 5,, ,0 1-[4-(4-Fluoro-2-nethyl-IHindol -

465 r Q! f coors
[1 :ll:lgbzljlt:)ni\lgn\ét% Qﬁyl}lgél ff'@'i)g}x) %1]8?13' n@{%ﬂl&[ﬂljﬂ[ljfl&]u}az:n—
am nobut an- 2- ol 66@10131] 3-methanesulfonyl-propan-z-ol
N-{3-[4-(4-Fluoro-2-nethyl-IHindol- 464 29 ~HN }

5-yl oxy) - 5- net hy- pyrrol o[ 2, 1-

f111, 2, 4 thieaeidn Eﬁa&ﬂﬂ@ )23(10 %g I'@@3231’)(1}{1'11&) Qnd sodium methanesulfinate
| }- nethanesulfonanl e 7 [-~

L (260 5% Qs i D00 3La§ et at 465°@ r I mixture was

;i}g Esrra{rggkp% é %b?%ﬁ?m%%e&)ﬁg 26)1% ?Ihcaesgﬁl 8%?1;1]\15 wr1t(1)1 5% methanol
an lﬁ-ct:ﬁyl &eNtelte [plevide tht tidy eaihoned By mp HS%AE la-vBrute 481, 845:
QEQX thy pyrrol o[ 2, 1-
f][ 4]’h| i n-6-yl oxy]-3-(2-ne
thyl -i m dazol -1-yl)-roan-2-ol 9 N~

1-[4-(4-Fluoro-2- nethyI-IH]Endoheg 437 50 N J

I | oxy) - 5- met hy- pyrrol of 2, 1-**amp

CH V i
3 o
- CHs

~, 5\
i
/ N
RSN —<3i?r/L¥N F
HO o
\ N\N)

1-[4-(4-Flaoro-2-methyl-7 H-indol-5-yloxy)-5-methy-pyrrolo| 2,1-f]{1,2,4]triazin-

§\ zz
&

15 6-yloxy]-4-(dimethylaminosulfonyl)aminobutan-2-ol

A mixture of Example 2 (40 mg, 0.11 mmol), N, N-dimethylsulfamide (94 mg,
0.66 mmol) and potassium carbonate (91 mg, 0.66 mmol) in DMF (0.5 ml) was stirred
at 80 °C for 1.5 h. The mixture was diluted with dichloromethane, filtered and
20 concentrated in vacuo . The crude material was purified by preparative HPLC,
followed by chromatography on silica gel eluting with 10 % methanol in ethyl acetate
to afford the title compound (13.7 mg, 25% yield) as a white solid. MS: M+H)* =
403.1

25 The following compounds were prepared using a procedure similar to that
described for the preparation of Example 4 using appropriate nucleophiles shown in
the table.
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fl1 [ 1,2,4] triazin-6-yloxy] -3 -im da zol-

| -roan-2-ol 10 N, NA
1-[4-(4-Fluoro-2-nmethyl -1 Hindol-5- 438 45 Nr
yl oxy) - 5- met hy- pyrrol of 2, 1-
f1[1,2,4]triazin-6-yloxy]-3-[1,2, 4]triazol-

| -roan-2-ol 11 0 1-[4-(4-Fluoro- 2 nethyl-lk+|n
464 76 N/ yloxy)-5-nethy- pyrrolo[2 1Hf] [
1,2,4]triazin-6-yloxy]-3-(pyri
y)-roan 2-ol 12 1-{3-[4-(4- Fluor -1 Hindol -

453 12 HO 5-yl oxy)® nethy pyr oIo 2,1 f] [ 1,2,4]
triazin-6-yloxy]-2-hy - yrrolidin-2-one
Exanple 13 5 -44 24 Nbveﬁb H /| CH3 O CH3 HO-
F 1-1' NHOOJ N

(2S)-3-[4-(4-Fluoro- 2- nethyl-lkklndol 5-yl oxy) - 5- net hy
-pyrrolo[2, 1- -
f]1[ Exavdedri aki n- §-yl oxy] - propane- 1, 2-di ol  BL&MS | % yield
m kture of, Exapplé 1 (45 ng, 014nmﬂ\ S (H)
gl jci dol (33% 41-94-(drFobio-2amtby kL Btinddldm he 465 1) 29
i n| et hanol 'ﬂz'lg ) wasylbeatsedethy-pysolelZbr 2 h. The
repcti on was concént r afgti2dhriazae-Goloxyhd- cr ude mat erli a

d?éll Ngvember 2006

was purifijed by (aminosulfonyl)aminobutan-2-ol
6 f{b,,o N-{3-[4-(4-Fluoro-2-methyl- H-indol- 464 29
- H‘N_} 5-yloxy)-5-methy-pyrrolo[2,1-

f1[1.2,4)triazin-6-yloxy]-2-
Hydroxy-propyl }-methanesulfonamide

7 = N__} 1-(2-Ethyl-imidazol-1-y1}-3-[4-(4- 465 33
N= fluoro-2-methyl-1 H~indol-5-yloxy)-3-
\S methy-pyrrolo[2,1-f][1.2,
4]triazin-6-yloxy]-propan-2-ol
8 = 1-[4-(4-Fluoro-2-methyl-1 H-indol-5- 451 80
Nx= N_} vloxy)-5-methy-pyrrolof2,1-

11,2 4]triazin-6-yloxy]-3-(2-me
thyl-imidazol-1-yl)-propan-2-ol
9 =] 1-[4-(4-Fluoro-2-methyl- I H-indol-5- 437 50
N=/ yloxy)-5-methy-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-3-imida
zol-1-yl-propan-2-ol
10 f”‘ ] 1-[4-(4-Fluoro-2-methyl-/ H-indol-3- 438 45
N=/ | yloxy)-5-methy-pyrrole[2,1-
f1(1,2,4]triazin-6-yloxy]}-3-{1.2,
4]triazol-1-yl-propan-2-ol —
11 - 1-[4-(4-Fluoro-2-methyl-/ H-indol-5- 464
@—o\// yloxy)-5-methy-pyrrolo{2,1-

11,2 4]triazin-6-yloxy]-3-(pyri
din-3-yloxy)-propan-2-ol
12 q\u 1-{3-[4-(4-Fluoro-2-methyl- I H-indol- 453 12

o wd T\ 5-yloxy)-5-methy-pyrrolo{2,1-
£1[1.2.4)triazin-6-yloxy]-2-hy
droxy-propyl } -pyrrolidin-2-one

Example 13



chromat ography on silica gel eluting with 100% et hyl
acetate to provide the title 10 conpound (26 ng, 48%
yield) as a white solid. Ms: (MtH) + = 387.2 The

foll ow ng conmpounds were prepared from Exanple 1 using

a procedure simlar to that described for the

preparation of Exanple 13 using appropriate epddNenegber 2006
For exanples 15 and 16, appropriate chiral propylene
oxi de (10 eq) was 15 used. For exanpleg 17 and 18,
appropriate chiral glycidyl nethyl ATH %7 eq) was

used. Ho/ jp~ RF ONN J @u o/ F R Nane

MS(MtH)' % vyield 14 HO CHy ©

(2R) - 3-j 4- (4- Fl uor'§¥2>met hyl N387 33 Ho /

i ndol - 5-yl oxy) - 5- met ky| py? o) 22; 1] [
1,2,4]triazin-6-yloxy]-propan en"-1,2-diol -45 24
Novenber 2006 Exanple # R Name MS5(MtH)+ % vyield 15
(2R)-1-[4-(4-Fluoro-2-nmethyl -7H 371 82 Ho -~r.

i ndol - 5628)-3x¢)(4 Fmaidsmethyt-6H )@l 5-§1pxy)-5-methy-pyrrolo[2,1-

[1,2,4]triazin-6- roan-2-0l.16 \~ .

(2S)-1-[ 4- (4-F uof?ﬂjé%‘h%ﬂtzwﬁ-ﬂwl-wa’gﬁﬁe-é’ﬁd*%h Ho

-yl oxy)-5-nethyl pyrrolo[2,1 f] [

1,2,4]triazin-6-1oxy] ro an-2-ol 17 Me\ (2R)

1- [ 4- (A-4rmipgnes-of Bxampie|1-(Hmign@ bt mmed)] S-4 glycidol (330 mg, 4.2

2 YY) ad ELOMIGRT(S Bt Ol opthn °C for 2

L ’94:1nt HELOMR ﬁ Xg e ngftctﬁ%?}i) was heated at 75 °C for 2 h. The
reaction was concentrated in vacuo . The crude material was purified by
chromatography on silica gel eluting with 100% ethyl acetate to provide the title

10 compound (26 mg, 48% yield) as a white solid. MS: (M+H)" = 387.2

The following compounds were prepared from Example 1 using a procedure
similar to that described for the preparation of Example 13 using appropriate
epoxides. For examples 15 and 16, appropriate chiral propylene oxide (10 eq) was

15 used. Forexamples 17 and 18, appropriate chiral glycidyl methyl ether (7 eq) was

used.
H
N
LI~
0
\
N
Example # R Name MSM+H)Y' | %
yield
14 “01\ (2R)-3-[4-(4~Fluoro-2-methyl-1 H- 387 33
#e' N\ | indol-5-yloxy)-5-methylpyrrolo[2,1-
f1{1,2,4]triazin-6-yloxy}-propane
-1,2-diol

-45-



propan-2-ol 1S Me\
(2S)-1-[4-(4-Fluoro-2-nethyl-1Hindol- 401 46
5-yl oxy) - 5- et hyl pyrrol o[ 2, 1- Ho'
f1[1,2,4]triazin-6-yl oxy]-3-nmethoxy- propan-2-ol
El enental Analysis for Exanple 14: Cale for
C19H19FN404 C 59.06% H 4.95% N 14.50% f ourfd; Neyember 2006
6% 4 443 HRVE, (M) 387 134881 | %
ig for %xanple 15: Cale for M) _0
1. 1% H 5. 17% N 15. 12% F15. 13% yield

E|( %h ringthylo r'r\iv?}ﬂl?: 82
@cﬁ@ }mt ylBSeselo]2 '1}. 1o

1 Y638 |EPenk ot ey Hindel ) o3%1. | 4
le. for cm%ﬁiumoﬁlims}g%@%ﬂzg@w logbd- N n?s.egg%

N
found; C 59. 98% b H1D3liringing-vieny] m&%p, + 401
1621 15 Exlffgl e 19 @RE-I4CHTI@Tp1@ mgthy- 1H-ndoly | N 40l 24 47

Cl19H19FN4Q

3
f und:—C61-35%
7

IO 7 A4-96G%
EI gﬁ% %lgl Anal ysi
6

Npvenber 706 5-yloxy)-5-methylpyrrolo[2,1-
3{[ 4- (4- FI juor es’2- et i} I24tHazindoyloglyd-mrippss- net hy- pyr r
ollo[2,1-f]| [1,2,4]} triazin &rgpandyd- propan-1-lol 5 A

M[XTUfg of [ ’exanpl & sy hl-@tFludto OmBMYI- ) H-indol- | 401 46
3{brono-1 - pr% (1®y11}xy)-51m3{h9]i§§h lof)fl potijassi um
carbonate (1004 q%@%ﬂm&&_a ofelBinbky-l € (1.5 nl)
m%s stirrled overnig

|

at %nﬁ;an"ih& m xture S

od annt riat od on

er-ea,—concenttratrea atrcl put ed Uy chronat ogrt dpll
on silica gel eluting with 30%ethyl acetate in

SocPLERTEARIG: L PECREAY TN, Ll greommosndsd 2 avsie, N

e solid
371145%pfb1end2@ 58. 96%, H 4.96%, N 14.43%. HRMS; (M+ : 387.1455

5  Elemental Analysis for Example 15: Calc for C;oH;9FN4O3, C 61.61%, H 5.17%,N
15.12%, F 5.13%, found; C 61.35%, H 5.06%, N 14.99%, F 4.88%. HRMS; M+H)":

371.1522.

Elemental Analysis for Example 17: Calc. for CygH2FN4O4, C 59.99%, H 5.28%, N
10 13.99%, found; C 60.19%, H 5.12%, N 13.91%. HRMS (M+H)": 401.1638

Elemental Analysis for Example 18: Calc. for CooH2FN4O4, C 59.99%, H 5.28%. N
13.99%. found; C 59.98%, H 5.23%, N 13.88%. HRMS (M+H)": 401.1621

15 Example 19

N
' / CHg
o
HO GHa L
M .
o
I

46-



HH3 0 CHg F HOONJ 15
4- (4- Fl uoro- 2-net hyl -1 H i ndol - 5-yl oxy) - 5- net hyl pyrr
[2,1-f] [1,2,4] triazin- 6-yloxy]-ethanol Exanple
was treated with bronoethanol (13 eq.) in a manner
simlar to the 20 preparation of Exanple 19 to .ghtain
the title compound (49%. LCIMS; (MH) + 357.24%0"31“]"6? 2106
Exanple 21 -47 24 Novenber 2006 HCH3 OCH3 F NN
J er
6- ( 2- Bronoet hoxy) - 4- (4-fl uoro-2-net hyl -1 Hi ndol -5-yl ox
y)- 5=[41m1mydr|a;atﬁn@ﬂ@[-ZH-’LmidLsLﬁlo:%z)éslﬁléir@é,;ﬁeﬁl&[zﬂ-m1>,<zt,4;heazin-
of Exanple 1 (300 ng, 0.96 nmol), 1, 2-di bronoethane
(1.5 nL, 17.4 mwl), afdlosi-aediann-elar bonate (1.0 g,
7.2 mol) in acetonitrile (10 nL) was heated at 50 C
for 6 h. The m xture was diluted wi th dichl oronet hane,
5fi 1t eredh mbdure @ BRANIIE ATONE, 0. Ma@bhal), 3-Bfontd- Ugfpanol (100 pL,
mat eri al . was purified by chromatography on silica 10
gell- PG Rotassium o8t BeiRiA U%@éa@-gmm BReSPRg Haygl) was
L0 AFOY bitenibhG b5 b ETROMRAHE s fiftled, WncehBHA apifified by
white solid.” Ms: (MHH)' = 4109. '

chromatography on silica gel eluting with 30% ethyl acetate in dichloromethane to

provide the title compound (26 mg, 39% yield) as a light beige solid. MS: (M+H)" =
10 371

Example 20

Hs
cHy ©

VRS _é)ﬁ\!\l
HO &
A

2-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-

-
N ET

15

6-yloxy]-ethanol

Example 1 was freated with bromoethanol (13 eq.) in a manner similar to the
20  preparation of Example 19 to obtain the title compound (49%). LC/MS; (M+H)+ =
357.

Example 21
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The foll owm ng conpounds were prepared using a

procedure simlar to that described for the

preparati on of Exanple 21 using appropriate brom des.
1I5H N Ol / F R- NJ N-48 24 Novenber 2006

Exanple R Nane LOMS, % # (MtH) + yield 22

6- (3, 3- Di et hoxy- propoxy) -4- (4- 415 81 o 24 November 2006

fluoro-2-nmethyl-1Hindol-5 yl oxy)-5-nethyl pyrrol o[ 2, 1-
f]1[1,2,4]triazine 23 N

1-[ 4- (4-Fl uor o- 2- et hyl -] H-i ndg A1 00 0~

5-yl oxy) - 5-net hyl - pyrrol o[ gsl- 7~S

1111, 2,4] triazi n-6-yl oxy] - XN

nmet hanesul f onyl - pr opan- € n Exﬁénpl e 24 CH3 O~0

CH3 0=11 '"NF ~ N CH
N-{ 2- [ 4- (4- Fl uor o- 2Bret hyl - | Hi ndol - 5- yl oxy) - 5- et hyl -
pyrrolo[2,1- f] [1,2,4]triazin-6-yloxy]

}-(dimet hyl am n%sigrln]:)g %’Q}fﬁt (h il'[l?orpo—l-methyl- 1H-indol-5-yloxy)-5-

methylpyrrolo[2,1-f][1,2,4]triazipe

A mixture of Example 1 (300 mg, 0.96 mmol), 1,2-dibromoethane (1.5 mL,
17.4 mmol), and potassium carbonate (1.0 g, 7.2 mmol) in acetonitrile (10 mL) was
heated at 50 °C for 6 h. The mixture was diluted with dichloromethane, filtered and
concentrated in vacuo. The crude material was purified by chromatography on silica
10 gel eluting with 10% ethyl acetate in dichloromethane to provide the title compound
(405 mg, 100%) as a white solid. MS: (M+H)" = 419,

The following compounds were prepared using a procedure similar to that

described for the preparation of Example 21 using appropriate bromides.

15

H
N
0~
)
A

48



10 A m xture of Exanple 21 (80 ny,

0.19 mmol ),

N

N-di et hyl sul fam de (150 ng, 1.2 mmol) and potassi um

carbonate (400 ng,

2.9

nmmol) in DM (1.5 nlL) u

nder

argon was stirred at 80 C for 2 h. The reaction

m xture was cooled to RT, diluted wth CFZClZ%&\IovemberzO%

filtered and concentrated. The crude materi al
purified by preparative HPLC to afford the title
conmpound (48 ng, 55%vyield) as a white solid.

(

usi

-H) -+

463_2 The fol

owing_compounds were pr

15 MS:
epar ed

regFeampisr

pr¢pargtio

nug

of
/
H#
o
1]
26
Me
fl
27

~(

1,2, 4]triaz

10

15

20

eophi |

pcedur® si m
h of Exanpl e
PS. For nyl u

ar to thatNangescri bed f
24 using appropriate
rea was used for the pre

pECINi%:

Mo

%

n yield

Ex&¥pl e
SIN N
5N } N

byl oxy)

27.7%20 - 49
Exta)ﬁrﬂ_éfR
[2-[4-(4-Flu
t 5- et hyl - py

R 4-(Bidvieiniveiiox 3 §opoxi)-H(40
Nanfudr&/2MBeth 95 1 H-Mibl)-5- Vi
Or Oyl3x yies-higtirylprrbiadnl - 5-
[ 1ol of 2f}fi1,2 4)triazine

O u1f H
eld 25
435 3]

81

1, 234]t
H1 N{
ox 5-ne
1,2,4]t
HN-1 N

i azi n-6:ylo

?IOLB—f4—Flagﬁ@Fé{h&PgHJiﬂc§w
ﬁ%ld?fgi— & eh}’ﬁp%? 8fz,

azZin-6-y. Y—t’;’»[‘ )

oy

H

et Gnt on
oyoFZ-nEthyg??E§?%%bP-5-

Ml -nvrrolaol2 1 f11
oo T

V1 mane
4134 67

am de
384 785

10

1]/
T JJ y

N-{2-[4-(4-Fluoro-2-methyi-1 H-indol-5-yloxy)-5 -methyl-pyrrolo[2,1-

-Foxy]-

8]
o= If
——/S\N

2 \
CHa Yy,

L

TN

eth;f }-formam de
Example 24

N
CH
/ 3
CHy O

F

N
N N\N/)

O

fl(1,2,4]triazin-6-yloxy]}-(dimethylaminosulfonyhethylamine

A mixture of Example 21 (80 mg, 0.19 mmol), N, N-dimethylsulfamide (150
mg, 1.2 mimol) and potassium carborate (400 mg, 2.9 mmol) in DMF (1.5 mL) under

argon was stirred at 80 °C for 2 h. The reaction mixture was cooled to RT, diluted

with CH;Cl, filtered and concentrated. The crude material was purified by

preparative HPLC to afford the title compound (48 mg, 55% yield) as a white solid.
MS: (M+H)* = 463.2

The following compounds were prepared using a procedure similar to that

described for the preparation of Example 24 using appropriate nucleophiles.

Formylurea was used for the preparation of Example 27.
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10

15

5 Exanple 28 H N CH3 CH310-0CH3 OF p.~~0 CH3 N
{3-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy) - 5-net hy- pyr
rolo[2,1-f] [1,2,4] triazin- 10

6- yl oxy] - propyl } - phosphoni ¢ acid di ethyl ester A

6- ( 3- Brono- propoxy) - 4- (4-f 1 uor o- 2- net hyl -1 H i ndgl,- 5- vl
oxy)-5- neth ylpyrrolo[2,1-f] [1,2, 4]triazine %%Igné%ﬁmr2006
solution of Exanple 1 (40 ng, 0.13 mol )y,

3-brono-1-propanol (36 ng, 15 0.2 and
tri phenyl phosphine (68 ng, 0.26 er argon at O
C was -50 24 Novenberr2006 addgd D (45 ng, 0.26

uunol ). The m xture was irr nrbom t enperature
for 3 h and concentrated ¢niyacug] The residue was
purified by chromatography on"sitNca gel eluting with
20% et hyl acetate in dichloronethane to obtain
conmpound A (37 ng, 66% as a white solid. LC M5
(MtH)' = 433 5 B.
—~{-A4—(A—F+ugre E—R“Ethyl-an-ii““'Ol-u yHoXY ) =5 TEORARY T o
Jﬁ%$§@§i fJIM, 2| 4] tri azi n- 6- gfo B%y] - propyl } - ph)IL fF ¢ ’
cid gliethyl ester A solution of Cbnpound A (8 , yield
018 ml Y-—dn-ttriethvl pnhosph et |

fe% 31

omw%ﬂ%%%ﬂ@ﬁ% I&M
hr omat ogf aphy L0 on EPEYS: *ﬁﬂd with et
tetate apd 10% et hanoflt ?1419‘1“1‘?%‘6“3]6’&’13te to a1f
he title compolind (7 @gnogdtgnyhetbylaming ., ;|
Vi-H26 = 1Ql Mml\b@b@-‘%@l@-w&-ﬁﬁ BglR- £

f, % yloxy)-5-methyl-pyrrolo[2,1-
f1[1,2 4]triazin-6-yloxyl-ethyl }-
methanesulfonamide
27 H } N-{2-{4-(4-Fluoro-2-methyl-1 H-indol-5- 384 75

yloxy)-5-methyl-pyrrolo[2,1-
£]{1.2 4ltriazin-6-yloxyl-ethyl }-formamide

7

67

N~ OO T
=
@]

k=
o

Example 28

H
N
Yy’ CHa
__R CHy © I
F
B

CHa

CHg
L0

O—-—'u

{3-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methy-pyrrolo[2,1-f][ 1,24} triazin-
6-yloxy]-propyl}-phosphonic acid diethyl ester

A. 6-(3-Bromo-propoxy)-4-(4-fluoro-2-methyl-1 H-indol-5-yloxy)-5-
methylpyrrolo{2,1-f][1,2,4]triazine
To a solution of Example 1 (40 mg, 0.13 mmol), 3-bromo-1-propanol (36 mg,

0.26 mmol) and triphenylphosphine (68 mg, 0.26 mmol) under argon at 0 °C was

-50-



~/JI 15 N N

4- (4- Fl uoro-2-net hyl -1 Hi ndol - 5-yl oxy) - 5- net hyl - 6- (3-m

et hyl sul fanyl - propoxy) pyrrolo[2,1-fj[1,2,4]triazine

The title conpound was prepared (329 using a

procedure simlar to that 20 described for th

preparation of step A of Exanple 28 except usi

3-methylthio-1 propanol as the alcohol. LC M (MtH) += :

4gg_) ag%\dqjl\lome nb@[er Ilglocpio Bmndelf3 THER i L CXBE shred\t rgéngrll;ﬂg}atUI‘e for 3

- V .
4- ( Banfl sicentisddin mgquol Fhe ritsiue 52y peridier-ty-chmmase sraphe ou|silica

fi n lzl'emft )20% ;

R e e P G L S
d| cﬁﬁ%’?éﬁrﬁewh@f@hétL@M%(hﬁﬁ)add% m CPBA (77% 14 ny,
9.0625 mmol ). After stirring the mxture at 0 C for
30 min, triphenyl phosphine (5 ng, 0.019 mol) was
add8d. APttt hmetyl-H-Gddes-yeg)-5- inﬁsﬂ@ﬂpﬁ&omz;ll-

t he reac xEure cone tr ed n,v.
crude llt % ﬁ]'azm lWﬁP )gé)" Fﬁf'fi\?gctﬁlgfﬁtefo
afford theolhtld)ﬂ ef@mpmummelﬂb W18 ﬁﬁ%l) ihan‘ﬂl?ﬂpilbs;ﬂl&e@)Snﬂ)

Whl t e 1? o{e'@ %Nl 1¥|§’C ovem';l?rht. Tht:eL ZrudeEI);?lmnELIeWSs%uE'ﬁec(l) b)lr chromatography
10 Zsbn ditidigeFLIMOR Owrh BRI micHnl 109 nentoP ety 2884 Rrd the

- oxi_ranyl nmet hoxy-
title compound (7 mg, 79%) as a clear oil. MS: (M+H)* =491

24 November 2006

Example 29

15
4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-6-(3-methylsulfanyl-propoxy)-
pyrrolo[2,1-f1{1,2,4])triazine
The title compound was prepared (32%) using a procedure similar to that

20 described for the preparation of step A of Exémple 28 except using 3-methylthio-1-
propanol as the alcohol. LC/MS; (M+H)* = 400

Example 30

25

-51-



pyrrolo[2,1-fJ [1,2,4]triazine A mxture of Exanple 1

(311 nmg, 1 mol), (2S)-(+)-glycidyl nosylate (311 20

ng, 1.2 mol), and K2C03 (200 ng, 1.45 mol) in DVF (3

m) was stirred at RT for 4 hr. The m xture was

diluted with ethyl acetate and the solids were

filtered. The filtrate was washed with brine, 2dmi@gmber 2006
and concentrated. The residue was purified by flash

col um chromat ography (silica gel, 50%ethyl acetate

i N hexaeEnot®2aidthylel H-irglol-8iyldxy)-6 €dpuathanesafioypropoeekS- -

yield). LGVE (MH) 5 308 dod- e 32 -52 24
Novermber 2006 H N E“*HJIYEP%F%%SL&%‘“‘“E

(2R) - 4- (4- Fl uor o- 2- net hyl -1 Hi ndol - 5-yl oxy) - 5- et hyl - 6

= oxi ranyl.nmet hoay- rro -fJ 41tri.azine 5 The
50H 6 cohpaamma Rl ye: o 46 Rl Rib A EromE = 0
(2R)¢ (vad adiled Gh-dPR A NOBY 1A, 0.0623 HBONE RG] Mirtidd the Gnitdi at O
preparation of Exanple 31. LGWS;, (M+H) " 369.2 10

Ex aifpfas 393nip, trigheaylphosphiieds @aa.0FS mppolyes added. Afiqy stiming at 0
°C for additional 30 min, the reaction mixture was concentrated in vacio. The crude
material was purified by preparative HPLC to afford the title compound (11 mg, 42%

10 yield) as a white solid. MS: (M+H)" = 417.

Example 31

H
N
/@f
o
Q
Dll---\ _&J‘/&N F
0\ N\N/)

(25)-4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-6-oxiranylmethoxy-
pyrrolo[2,1-f]{1,2.4]triazine

15

A mixture of Example 1 (311 mg, 1 mmol), (25)-(+)-glycidyl nosylate (311
20 mg, 1.2 mmol), and KxCO; (200 mg, 1.45 mmol) in DMF (3 mL) was stirred at RT
for 4 hr. The mixture was diluted with ethyl acetate and the solids were filtered. The
filtrate was washed with brine, dried, and concentrated. The residue was purified by
flash column chromatography (silica gel, 50% ethyl acetate in hexanes) to afford the
title compound (340 mg, 92% yield). LC/MS; M+H)" = 369.1

25

Example 32
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(2R) -1 -[4-(4-Fl uoro-2-nethyl-1Hindot-5-yl oxy) - 5-net hy
-pyrrolo[2,1- 15

f1[1,2,4]triazin-6-yl oxy]-4-nethanesul fonyl - but an-2-o0
To a solution of dinmethyl sulfone (282 ng, 3 mmol) in
THE (2 nL) under argon at -78 C was added n-butyl
lithium (1.6 Min hexanes, 1.12 mol). The reé%@?ﬁﬁnﬁmr2006
was stirred at -78 C for 10 mn and Exanple 32 (30 ng,
0.08 mmol ) was 20 added. The resulting m xture was
allowed to stir at 0 Cfor 30 mn ed wth

di chl or onet hane and washed w th 4 sol ution.
The crude material wgs purified byl preparative HPLC

to afford the title ﬁyﬁggn @d, 53% as a white
solid. Ms: (MtH)' = 463. 2=%3 24 _Novenber 2006

Exanple 3 H Ol CH3 O- I/\ 7 O CHa~\ F NHON
J NS5
(2S)-1-[4-(4-Fluoro-2-nethyl-1Hindol - 5-yl oxy) - 5- net hy

- pyrr d ?-ﬂ:(ﬂ_—ﬂuoro-z-methyl-IH-indoLS-onxy)-S-methy[-6-0xirany[methoxy-

!][1,2,4]triazin-6-y|?gﬁkgélgﬁgnggﬁﬁﬁ&agnyl-butan-2-o

Exanpl e 31 was conver e compound usi ng
$he procedure described for the preparation of Exanple

33 (409 .. LCIMS;, (MitH) + = 463.2 10 The follow n )
exanpl es Thgite ?ﬁ“@éﬁ?cg%asﬂ?mf’}e@ &Y ey ngdpra hrih @ﬁi}ﬂafglymdyl
epOoKbsFRite in amN@HEY $m3d e pFpaMRbLo S Zrani¥id 1 /RO BSH)* =
u5|€%;§ procedure simlar to the described for the

r

con ion of Exanple 2 to Exanple 4. H O\ | / R
71, VO 15 "~NR Nanme LC/ MS; %

10 Example 33

H
N
o\s{? VR
P CHy @
CHa E
; N
i o
HO NN

N

(2R)-1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methy-pyrrolo[2,1-
15 f][1,2 4]triazin-6-yloxy]-4-methanesulfonyl-butan-2-ol

To a solution of dimethyl sulfone (282 mg, 3 mmol) in THF (2 mL) under
argon at ~78 °C was added n-butyl lithium (1.6 M in hexanes, 1.12 mmol). The
reaction was stirred at —78 °C for 10 min and Example 32 (30 mg, 0.08 mmol) was
20 added. The resulting mixture was allowed to stir at O °C for 30 min, diluted with
dichloromethane and washed with 1% NaH,PO, solution. The crude material was
purified by preparative HPLC to afford the title compound (20 mg, 53%) as a white
solid. MS: M+H)* =463.2
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Example F (M+tH)+ yield 35 /"

(2S)-1-[4-(4-Fluoro-2-nethyl-1Hindol- 438.2 17 NvN

5-yl oxy)-5-nmethyl pyrrolo [2,1- HO"' 1,2,4

triazin-6-lox 3 1 2 4]triazol-Il-yl-propan-2-ol 36

N=1 (2S)-1-[4-(4-Fluoro-2-nethyl-1Hindol- 438. 1=

5-yl oxy) - 5- met hyl pyrrol o[ 2, 1- Ho 2£bg“w“ﬁmr2006

f1[1,2,4]triazin-6-yloxy]- %bbﬁl

4]tr|azol 4-yl - propan- 2- ol 24 Novenber 2006
Exanpl e R Name LC/ MS; % # (N%FD + yield 37 "N". O

(2S)-1-[4-(4-Fluoro-2-nethyl -1 Hindol- 488.2 39

5-yl oxy) - 5- et hyl pyrrol o[ 2, 1- N
f1[1,2, 4] triazin-6-yloxy]-3-[1,2, OC-HP-yI- ro
an-2.0l 38 C N (28 1-[ 4- (4- Rigor®- 2Ynet hyl - | H- i ndol -

438.1 30 N 5-yl o%%)~ hyl or2, 1 " ~~
f1[1,2,4]triazin-6- yI ,4J
3]triazol -2-yl - propan- Q oI =

(2R)-1-[4-(4-Fl uoro- 2- nethyl-lkkindol- 438.3 8 NvN
5-yl oxy) - 5-net hyl pynrol o[ 2, 1- Ho

111, 2, @sh1i-[dxd+FGoryi2emyihyB1 Hlipdol-5-yloxy)-5-methy-pyrrolof2,1-
]Jtriazol - n-2-ql 40 f"

by 1 pa. (YRl aaﬁﬁmﬁ:ﬁ-memﬁ'awif"&%'g‘?'ﬁagﬁ-dN

¥
4
(
5-
f
4
(

yl oxy) - 5- nethylpyrrolo[Z Fb
1, 2, tr|
% E ri az }:]p?/ Hvegy %Fo th% 11t16 compound using the procedure
2 Ries&nﬂeaféﬂmé:btépﬁr@uo% JFEkhble] BHETERILC/HBEM+BS = 463.2
10
The following examples were prepared by treating appropriate chiral epoxides,
Example 31 and Example 32, with triazoles using a procedure similar to the described
for the conversion of Example 2 to Example 4.
H
N
S ve
o]
N\
15 N*N/)
Example R Nzme LC/MS; %
# M+H)" | yield
35 N/\=Ni\l (285)-1-[4-(4-Fluoro-2-methyl-/H-indol- } 438.2 17
e _}—\ 5-yloxy)-5-methylpyrrolo[2,1-

HO f}{1,2,4]triazin-6-yloxy]-3-[1,2,
4]triazol-1-yl-propan-2-ol
36 ﬁN=\N (25)-1-[4-(4-Fluoro-2-methyl-1H-indol- | 438.1 6.7
g _>_\ 5-yloxy)-5-methylpyrrolo[2,1-
HO f}[1,2.4]triazin-6-yloxy]-3-[1,2,
4]triazol-4-yl-propan-2-ol

54—



N,. N N~ 5-yloxy)-5-nethylpyrrolo[2,1- Ho
fl101,2,4]triazin-6-yloxy]-3-[1, 2,

31ltriazol -1-yl -propan-2-ol 42
(2R)-1-[4-(4-Fluoro-2-nmethyl -]Hindol- 438.1 24 "
5-yl oxy)-5-nethyl pyrrolo[ 2,1 Ho
f1[1,2,4]triazin-6-yloxy]-3-[1,2, 31ltriazol- 2_24|1\_Tovre81ber2906
an-2-ol Exanple 43 HM N M N O\ N5

5- Mekiypie4- (Z-get NyT - TH 1 ndol - 5 VioRy) = 6- (3 P PECASSIT %
1-yl propoxy)- pyrrolo[2,1-f][1,2,4]triazine A _
5- Met HyI - 4- - phenoxy{ 6- ( 3- pi. peri di n-1- yI propoxyprI;IFr D yield
| 0] 2, 37 =55 2=k Noveytgsy 14%4-1:15&5*2 ettt TR $58% | 39

m Xture of T

5- et hyl - 4- phe}o—x\/ Jyrr P£¥L£12% lﬁ%?%am n- 6- ol

(1,47 g, |6.1 mol it 0071129),

1- prp ~ehrt Ppropan
i ph'g}nyl p#»’és el (- 4?5 g@%} m?ioi“ 4381 | 30
t et r ahydr ¢f ur%} X3 was
added DEAD (1.9 nL n‘ﬁ‘ﬂ'?éﬂr% t| ng m xt urle
was__.stirted at 0 ufor glaﬁ?"YbWBP%ﬂl at_RT for 1
hr| T8 volET\ | es WOR-IrBrdvfabroA-methyluidi-indible |r eSBAUe 8
was purifi et‘i/'i) A-Si | | caSgédxypSasdthypymoiw(2dhr omrdt ogr aphly
usi ng 5% | (2MHRIH3 - n MBIOED.41tri2B06-glolyl)-3-ficRt at § / CH2CI |2
to afford t he desifed préljdiazdsl-fagl -prbgdngRoisol i d {(1. 6 g,
faWi : 1 ! LN % —
1A% ygtd Nﬂf:s_"("\’ R 1A Finore2-mothyl i ndol | 4382 | 34
A 5-yloxy)-5-methylpyrrolo[2,1-
S f1[1,2 4]triazin-6-yloxy]-3-[1,2,
4]triazol-1-yl-propan-2-ol
41 Y (2R)-1-[4-(4-Fluoro-2-methyl-1H-indol- { 438.2 24
N 5-yloxy)-5-methylpyrrolo[2,1-
0 1(1,2,4]triazin-6-yloxy]-3-[1,2,
3}triazol-1-yl-propan-2-ol
42 Ch (ZR)-1-[4-(4-Fluoro-2-methyl-1H-indol- | 438.1 24
$ S-yloxy)-5-methylpyrrolo[2,1-
f1{1,2 4]triazin-6-yloxy]-3-[1.2,
3]triazol-2-yl-propan-2-ol

‘-4)

I

x

Example 43

H
N
L
O w5
havss
it

5-Methyl-4-(2-methyl-1H. -indol-5-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolof2,1-f][1,2,4ltriazine

A. 5-Methyl-4-phenoxy-6-(3-piperidin-1-yl-propoxy)-pyrrolo[2,1-

-55.



B.

5- Met hyl - 4- hydr oxy- 6- ( 3- pi peri di n-1-yl - propoxy) - pyrrol
o[2,1- f][1,2,4]triazine A m xture of above conmpound A
compound (1.7 g, 5.05 mmol) in aq.HC1 (1N, 15 nmol)

was heated at 70C for 3 h. The sol vent was renmqv in
vacuo. The 15 product was purified by flash ggﬁmemberm%
chromat og8pAMribsihe i ca gel, 2M NH3 in MeOH Et OAc=2/8

(vlv)] tg afford o

5- met hy| 18- 23HEREQ - swethyhi-pasrogyryreplglp.1 S Hegehlipzin-6-0l (147 g,

l : Y . %_YibEliHeprbgandl (¢ L
DYool @i, Jor praphrafiofthed WOl 1205 9Bt hephépaRél (19435122
4- Cmipelpasl frishppilplespldng(3geg,i18i2rmrbol) in otrapulxafirap (2¢ wlpat 0 °C

o ot ddobpndr b DRADIE P Aot B0 rnf AERRNR T g sas
C f etirr&d &1 OPOdov3l @i, kebSthe® AR T 70 \he d Thewol @&deowert h@noved in
resi due s djssolved.in dichloronethane and the

sol (EF4n TRa&esifie RayPerddnisilion g5l sk rolPRa chiomplagineyasing 5%
sol yhrH AR MdTH)Y20 9808 th A Geetdd ACHTId1 @7 8fdra thh @editel tpictubl as

was concentrated to afford 4 25
chl 8Fige selided g 7% vyl MY (MR = 367 pr opoxy) - pyrr ol o[ 2
191-f][1,2,4]triazine (0.47 g, 98%yield) as a yellow
solid. LC/ Ms; I(_A'E‘N4+I—|)' = 309. D.
5- MBx hy| SMethylfehyanoxy-6-@rmdpgridiny - d-pyypecy)-pypiopd2ildi n-

1-yl pr Opﬂ@’iajtﬂé{{iﬁ@ o[2,1-f][1,2,4]triazine 30 A
m xture of conpound C (40 ng, 0.13 nmol),
2- met hy| Asniptpey eheppyroeinepopmd A aemppo®ndXT-7rgrdl0p raml) Kp@UECL

10 , ' M + heat ed at, .80

(L0800 05 TR U o A G By . e
1and ptddectfvids tpruaficel twafSash b6luiv chhmmﬂf_itgei_[pha Q&kca gel, 2M NH; in

Cong AR M R S0, L Oy

et hyyrralotiaf]a]2,41q1 afd 058 id® thibdiheeascormpeuadd.( RIS MU+H)" = 291.
44% vyield) as a yellow solid. LG M5 (MrH)' = 420.2 5
The foll ow ng conpounds were prepared using a

pr ocedur £ Childro!sameth@l-5 43 pipedilis- iynpeofoRy)-pie-olo[2,1-

reparatjon of Exanple 43 using the appropriate
zcﬁydroxyihg‘eﬂ’@trﬁzmeam noindole. ~R N~ Me x O\ N~ 10

A solution of compound B ((0.45g, 1.55 mmol) in POCl; (8 mL) was stirred at
80 °C for 5 h The volatiles were removed in vacuo. The residue was dissolved in
dichloromethane and the solution was washed sequentially with ice cold NaHCOs;
solution and brine, dried, and filtered. The filtrate was concentrated to afford 4-
25  chloro-5-methyl-6-(3-piperidin-1-yl-propoxy)-pyrrolo[2,1-f][1,2,41triazine (0.47 g,
98% yield) as a yellow solid. LC/MS; (M+H)" = 309.

D. 5-Methyl-4-(2-methyl-1H-indol-5-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolo[2,1-f][1,2.4]triazine
30 A mixture of compound C (40 mg, 0.13 mmol), 2-methyl-5-hydroxyindole (40
mg, 0.27 mmol) and K>COs (100 mg, 0.72 mmol) in DMF (1 mL) was heated at 80
°C for 2 h. The solid was filtered, washed with CH,Cl, and the filtrate was

-56-



Exanpl e XX-R Nane LCOIMS, % # (MtH)+ yield 44 - N

4- (1 H 1 ndol - 5-yl oxy) - 5-net hyl - 6-(3- 406 30 piperidin-
1-yl-propoxy)-pyrrolo[2,1 f][1,2,4]triazine 45

4- (4-Fluoro-| Hindol -5-yl oxy)-5- 424 26

met hyl - 6- (3- pi peridin-1-yl-propoxy) F
pyrrol o[ 2,1-f][1,2,4]tri azi ne 46 24 November 2006
4- (4- Fl uoro-2-net hyl -1 Hindol -5- 438 25 X - ~I

y| oxophedntraed. hyhe Bsidid ‘pisﬁﬁlhiflgcﬁlfytl ﬂasﬁ'coﬁmnllc%uomatocraphy [silica gel,
razi ne r

ro roI 2.1-f1

0 %@l iﬂ@p Qb £ 5&% 59l 19.atlegthag Gtle gorapqund (24 mg, 44%

rret r;yadﬁas(a:ﬁemweanddLarﬁsme)GQQéub

pyrrolo[2,I-f][1,2,4]triazine

(I HI'ndol -5-yl)-[5-methyl -6- (3 405 21

i peri di rné rorlow X

f] [1,2, 4] t (ia gl h g%ggfﬁwlrg?n v%é@éfgéaﬁfd]usmgapmcedurc similar to that
N;é fd iOF—ltherP@Qﬂarasoy P EfdapietImsing thd pdepriate hydroxyindole or

6 (%ngﬁcglgﬂedl n-1 -yl -propoxy)- " '

pyrrolo[2,1-f][1,2,4]triazin-4-yl] amne 50 N

(2,3-Dinethyl -1 Hindol-5-yl)-[5- 433 27 AH/

met hyl - 6- ( 3- pi peri di n@l - propoxy) pyrrolof2,
]

|-f]1[1,2,4]triazin-4-y¢l am ne -57>?,4/Fl\lovenber 2006

Exanple 51 H HN O -~ ‘\j
e
e

10
Example X-R Name LC/MS; %
# (M+H)* | yield
44 N | 4-(H-Indol-5-yloxy)-5-methyl-6-(3- 406 30
/.{0 ,@:_/) piperidin-1-yl-propoxy)-pymolo{2,1-
f)[1,2 4]triazine
45 Iy 4-(4-Fluoro-1H-indol-5-yloxy)-5- 424 26
/< o 4 | methyl-6-(3-piperidin-1-yl-propoxy)-
F pyrrolo{2,1-f)f1,2 Altriazine
46 H 4-(4-Fluoro-2-methyl-1 H-indol-5- 438 25
Ao@' yloxy)-5-methyl-6-(3-piperidin-1-yl-
F propoxy)-pyrrolo[2,1-f][ 1,2 4]triazine
47 F N 4-(6-Fluoro-1H-indol-5-yloxy)-5- 438 33
/(0:@% methyl-6-(3-piperidin-1-y!-propoxy)-
pyrrolo[2,1-f][1,2,4]triazine
48 4 (I H-Indol-5-y1)-[5-methyl-6-(3- 405 21
/<N/©:/) piperidin-1-yl-propoxy)-pyrrolo[2,1-
H 1)[1,2,41triazin-4-yl]-amine

49 N | (2-Methyl-1H-indol-5-y1)-[5-methyl- 419 34
AN@’ 6-(3-piperidin-1-yl-propoxy)-

H pytrolo[2,1-f](1,2,4]triazin-4-yl}-

amine

50 N (2,3-Dimethyl-H-indol-5-y1)-{5- 433 27

AH ¢ | methyl-6-(3-piperidin-1-yl-propoxy)-

pyrrolo{2,1-f][1,2,41triazin-4-y1]-

amne
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-N 5

4- (4- Fl uoro-2-net hyl -1 H i ndol - 5-yl oxy) -5-net hyl -6-(2-p

i peridin-4-yl-ethoxy)- pyrrolo[2,1-f][1,2,4]triazine

To a solution of triphenyl phosphine (168 ny, 0.640

mmol) in THE (1.5 nL) at 0 C was slow y added

L, 0.48 mmol). After stirring for 5 m nutes, 49§§§“gnler2006
pi perdi neet hanol (0.48 nmolg “@ﬁ gfded and t he

resulting m xture was stlrreg or an additional 5

m nutes. Exanple 1 was then added and the reaction

m xture slowy warned to roomtenperatyre and stirred
for 18 h. The reactjion m xture wasFhenaN concentr at ed

in vacua and purifi 'P ol  owed by
flash colum chromatography, AgfieogsS 1 N HC1L was

added and the m xture tred in 15 vacua to
afford (30 ng, 74% of a spolid. Ms: (MtH)' =
424.23 The foll ow ng Exanpl e Weré prepared using a
procedure simlar to that described for the

preparation of Exanple 51 by treating Exanple | with

fan armmmrbaznﬂ.eﬂiywmhdomylbhym-ﬁﬁth;@ﬁue-p@mﬁhm-ﬁ-etmxy)-
N N -58 24 Novenber 2006 E?gﬂﬁée R Nanme % LC/ M5; #
Vield (MH)' 52 4- ( 4PEFQe U IRAIRTAZING | ndol -5- 71
426.3 o0 "~} onxy) 5- net hyl - 6- ( 2- nor phol i n- 4-vyl

et hoxy)-pyrrolo[2,1-f][1,2,4]triazine 1 .

{3- [ 4 ( 4508 ERRURIRT RRHS)YIDRGSP iR 6B mae. §454§§8¥“§) in THF (1.5 mL) at

y! 0y ¥¢was Sty daxd DRIA®I &6 1., 0.48 mmol). After stirring for 5 minutes, 4-
10  piperdineethanol (0.48 mmol) was added and the resulting mixture was stirred for an

additional 5 minutes. Example 1 was then added and the reaction mixture slowly

warmed to room temperature and stirred for 18 h. The reaction mixture was then
concentrated in vacuo and purified by preparative HPLC followed by flash column
chromatography. Aqueous 1 N HCl was added and the mixture was concentrated in

15  vacuo to afford (30 mg, 74%) of a pinkish solid. MS: M+H) = 424.23

The following Examples were prepared using a procedure similar to that

described for the preparation of Example 51 by treating Example 1 with an

H
N
/ Me
e o
H\ =" N F
P

appropriate alcohol.
20
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fl] [ 1,2,4]triazin-6-yloxy]-propyl } - dinmeth |am ne
54 N 4-(4-Fluoro-2-nethyl-1Hindol-5- 48 438.2 ~s }
yl oxy) -5-nmet hyl -6-[2-(4-net hyl thi azol-5-yl)-ethox y]
- pyrrolo[2,1f][1,2,4]triazine 55 ~s\7]

4- (4-Fluoro-2-nmethyl-1Hindol-5- 43 387.2
yl oxy) - 5- net hyl - 6- ( 2- net hyl sul f anyl - et hoxy) -
oIo[2 1- f][l 2, 4]tr|a2|ne 56 N

24 November 2006

{2 roorg-2=methyt=tH+n 56637021 -

yl oxysﬁﬁgﬂgw hyl - pyrjrol o[ 2, 1- Ve » LC/M_S’

11[ 1L, 2,#4] t I [ a2| n- 6-y| oxy] et hyI }- met h I am ne |5Yield { (M+H)"
5. _ Loy o 424 12

2_1 vl ox34 - 5] H HU' C Aji y %Q-methjf T 1‘591“3""_ T | 4263

f114, 2, 4]t Eaz)" W12 pembelenlodorfe |58

Q 5} [ 4- (4- Fl Gor o- 2- )IPSHE‘HI ddr [4.2.4)912599 3 0

yl oy =5-net hyl pyr riol nf? 1

f110, 25%] tfiazi n- 6-ly(Didy E;‘l?j@cnpé%mhﬂnle’i—lrslgl 5- 1 34 398.2

4- (§- Fl uor p=2>fathyl - | Hlordci-methylpsrrslaf?. b at¢" D- A

yl oxy) - 6- { 2- [ 1- ( 2- et HHASSitHitmmptyloxy]-propyl }-

et hyl ) - pi peri din-4-lyl] - et hodimégthyl&nine

met

4- (- Fl uor b2 | - I by aheyl-628-(44feB1C" |
yl oxy) - 5- net hyl - 6-[}3- ( 6- nidayl-5-yl)-ethoxy]-
pyrfi di n-2-yl)-pr opc Xy] - pymolof20{fR 1,241 diktide 2, 4] {ri azi pe
62 - (g5 FI por- U Nyl Fidot 8Bt 1 A3 ndcl - 2 43 387.2
yl oxy) - 5- net hy 1By )i b - - mE @y R¥Ifanyl-
rrolo[ 2, 1-F][1, 2, 4}t itR4)BRrolof2,1-fj[1,2.4])triazine
56 H {2-[4-(4-Fluoro-2-methyl-1H-indol-5- 66 370.2
- ‘/\} yloxy)-5-methyl-pyrrolof2,1-
11,2 A]triazin-6-yloxy]-ethyl } -
methylamine
o 1-{2-[4-(4-Fluoro-2-methyl-1H-indol- 42 424.13
érr\,} 5-yloxy)-5-methyl-pyrrolo[2,1-
f][1,2,4]triazin-6-yloxy]-ethyl }-
pyrrolidin-2-oite
58 o 5-4-(4-Fluoro-2-methyl- H-indo}-5- 13 397.3.0
M yloxy)-5-methylpyrrolo[2,1-
fi[1,2 4)triazin-6-yloxy]-pentan-2-one

hyl $#/r 1 b %f | [ #-(2-Ftiforo-2-amihyd-/ Heihdol-5- 48 | 4382

57

59 D‘A 4-(4-Fluoro-2-methyl- 1 H-indol-5- i3 530.0

ol /N yloxy)-6-{2-[1-(2-methanesulfonyl-
ethyl)-piperidin-4-yl]-ethoxy}-5-

methylpyrrolof2,1-f][1,2,4])triazine

61 a 4-(4-Fluoro-2-methyl-/ H-indol-5- 28 446.2
=N yloxy)-5-methyl-6-[3-(6-methyl-

pyridin-2-yl)-propoxy]-pyrrolo[2,1-

f1{1,2 4]triazine

62 ; 4-(4-Fluoro-2-methyl- H-indol-5- 33 432.2
)
g } yloxy)-5-methyl-6-(3-pyridin-4-y1-
propoxy)-pyrrolo[2,1-f][1,2 4]triazine
63 O n 6-[3-(1,1-Dioxo-116-thiomorpholin-4- 45 488.2

y1)-propoxy]-4-(4-fluoro-2-methyl-1 H-
indol-5-yloxy)-5-methylpyrrolo{2,1-
f[1,2,4ltriazine

—
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63 0

1,

N 6-[3-(1, 1- D ox0-116-t hi onor

yl)-propoxy]-4-(4-fluoro-2-nethyl -

i ndo

l-5-ylo

Xy) - 5- net

hyl pyrrolo [2,1

f1[1,2,4]triazine

-59 24 Novenber 2006 Exanple R Nane % LC/ M5, # Yield

pholin-4- 45 488. 2

MH)' 64 Cb , NH [1-[4-(4-Fluoro-2-nethyl-]Hi | - 5-
gl g%6 3 ,s onxyg 5[ne§hylpyrrolo[2 1 YT DFRovSnber 2006
fFITY Emﬁmﬂé azZI R-6- Y OXYMETYT T Name _ % LC/MS;
3- met hanesu fonylprqpyl } -carbamc acid benzyl ester .
65 }{ 4- ¢f4- F| uor o- rethyl-lk#indol 5- 50 423.2] Yield | (M+H)
yl oxXiyy=pr1me ||y|cg;§ ( u =2
2t hoby) Toyr Q@, % f4‘tgi~z 6 2Ymeth%1— Jindol-5- | 41 596.3
1-[ 4- (4- Fl ubgBo 2- hyI ?ﬁ godEa o
yl oxy) - 5- net hyl - pyrro g% yoxy y
1,2,/4]triaz| n-6-yl oxy Paoﬂ‘?s 8 Bmé’?'l}'carbmc
4- ( 4—Ftgorot2-pet-hyt '!—'—'r"*r‘"C N4l CHSIE 3 | ox 6.
2. 2_lret Box Yet hox j\ -(4-Flpp ro-?fmethyl—IHumdol-S— 50 4232
et hdxy] - 5- meM 1 o I9ED)- - Tethyf-§-(2-thiophenr2 ¥y ne 68
6- Oylcl opr opy! net hoxy- &th(’ﬂ)fﬂylﬁf@ 2 y-fil68.4rigzive |
met Hyl-1Hihdal -5-ylloxy)-5 neth 1
ol o[[2, 16& ][ 11, 2,%4]t r}i akil4é4-Blyoro-2-methyl-1H-indol-5- 8 383.2
6-(2- Fl uoro-ét«hioy)% ( Hlaxyhdroetil-pggBi2. > F
met Hyl - | Hi pdol - 5- y Il 0% 2. 4ltsiazith6-yloxy]-butan-2-one
rr oljof-2 L= 12414 +azi-ne 70
6-[2- (1871- D 9&(@;\1%6\ t hi-Etiblugtot-psthal-I§indos- o | nN3 | 4153
yl ) -let hoxy] } jior gloxyhiilingd-methoxyethoxy)-
ethoxy]-5-methylpyrrolo{2,1-f][1
24 trazine
68 } 6-Cyclopropylmethoxy-4-(4-fluoro-2- 68 376.2
D—/ methyl-7 H-indol-5-yloxy)-5-
methylpyrrolof2,1-f][1,2,4]triazine
69 6-(2-Fluoro-ethoxy)-4-(4-fluoro-2- 8 359.2
F~" } methyl-7H-indol-5-yloxy)}-5-
methylpyrrolo[2,1-f][1,2,4]triazine
70 6-[2-(1,1-Dioxo-116-thiomorpholin-4- 51 474.2
05/ /| yl)-ethoxy]l-4-(4-fluoro-2-methyl-1H-
© indol-5-yloxy)-5-methylpyrrolo[2,1-
fI{1,2,4]triazine
Example 71
H
N
S0~
O
\N/ =7 NN F
\3/\*/0 \ N\ ,)
b N

{1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-f]{1,2 4]triazin-

6-yloxymethyl]-3-methanesulfonyl-propyl}-dimethyl-amine



,, i ndol-5-yloxy)-5-nethyl pyrrol of 2, 1-
fl1[1,2,4]triazine Exanple 71 H O\ I / NFF NO//
IN\O N 5
{1-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy) -5-net hyl - py
rrolo[2,1-f] [1,2,4] triazin-

6-yl oxynet hyl ] - 3- met hanesul f onyl - propyl } - di ni egfgYovgmoer 2006
ne -60 24 Novenber 2006 Step A To a sol ution of
Exa'mé];eA64 ( 2@o H@olu@er&ﬁﬁaﬁﬁ]&'ﬁ)ﬁl (20, b3d6Uh8o0 n a mixture of
DVF/_THE at 0 C was added NaH (1 ng, 0.0336
moBME ﬂel #@M&f 9 Hg wasrndded a\elmsns 0i0ppeEemfodrang the resulting
m N.miMekd Y ed
thenyeactl%nggggﬁ?gggglg%eaﬁé n a dl% gﬁ“ﬁ&%%and
pourthedreamios mixmrecticredfopfn mw&q 2, pdn)redwtdo a mixture of water
gic er s _were

2 ep PR A ol adai o R Sied BV ek Strnred, The aqueous
di clphase oree ehizaveed (Wit dldh)oramdhtuitq 10 ﬂﬂi)lal‘ﬂced:e Q@b@BIEE organic layers

| ay Na2SO4,  filtered, concentrated
| e e e 80, R S crrher i e FCREd BT e
nexpunsﬁteaponﬁttean&t?tept he material obtained in the

pre st ep..i were 10 added NHACO2H (21
P SR8 o T s s iiibect's Chagyovions S PYECKS T were
1tm X bdtted NISCO-HEd! i, 0. 988 tinBIYRE S4UFERC gﬂh %dhﬁéhfeﬁcuon mixture

Addi ti onal NHACO2H (21 % and Pd/ C
R o KPR Ps P oA B o NHGL O (i II_[Q and PA/C (5

m Niio® SeRNMdataR £Ra50 mh@m%&ﬁé&]lro ofo@Torlfs hﬁfl%e = an n IO0m

reaction m xture was then f||tere throug

ri nenpgraniré Fordid dbber ’Dﬁmtekba;nﬁ miRRrd Weds. theh @tefdd! thxroatr@c&\@@@
washed with water nm), 15 dried over Na2SO4,

fi | LRyRyvEkdickly “af5<9d1]]i~)n Thg dilzate Phewashed with wates (20 mL),
1PUr ddiddeshePdia,s0), Spatatahy %AE'EM%teé ﬁK:SEle H‘hklge'_% was gyified by

di chl oromet hane (20 nlL) and wash
nL) Prapriae ARt tdee up Ml%@rgmeth@ma&zﬂmld anéh efatheﬂl“eth NaHCO;

C 0 n@%@f;} 08 cBndBBnatd Y8248 to Aford P co%%our(dl\@ 'é)mg,?l % over 2
0eteps). MS: (MsH)" = 490.

20 The intermediates required for the preparation of Example 64 were prepared
as follows.
Cbz\NH
AN
o o
25 (1-Hydroxymethyl-3-methanesulfonyl-propyl)-carbamic acid benzyl ester

To a solution of Cbz-L-methionine methyl ester (500 mg, 1.68 mmol) in
MeOH (12 mL) at 0 °C was added Oxone®(1.53 g, 5.044 mmol) in water (8 mL).

‘The ice bath was removed and the reaction mixfure was stirred for 1 h, concentrated

30  invacuo to remove the volatile materials and then the residne poured onto
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20 The internedi ates required for the preparation of

Exanpl e 64 were prepared as follows. Cbz~ NH _-~OH

25 (1- Hydr oxymet hyl - 3- met hanesul f onyl - propyl ) - car bam c

acid benzyl ester To a solution of Cbz-L-nethioni ne

met hyl ester (500 ng, 1.68 mmol) in MOCH (12 2006
C was added Oxone(r)(1.53 g, 5.044 mml) in wa Ofgn er

M) . dichi$8mk®8nd188 mlaﬁd @@ﬁpcsgdn@n AhE Mefs QREd dphirated and the

m xture was stirred for h, concentrated - 30 in vacuo

to raenmrsé phase wap pHrapled “nﬁtdeqhkap@etam @ mineanddhg epmbined
PO Ly o 2, MARIREH 02006 it BALLHOITORBTIEA and

) a wat er ayers re separated and
t he concrueind iphasetowifordeXi2mag okmtoduct EPIQD%MIQide@Fh ¥agused

%sﬁ‘gﬂ‘ F%n}]th(\%;b%nhb%g onbl ned organic extracts were

dried over MgSHA4, filtered
and condentsohiienl of the mamual dhoaiaddfio ik ;&&*ﬁousg;teq)f(:%@ﬁ wgbint

A0 L5005 s St O L5 o, g2

i N toh@ol) aeYihe deacHdnBRixtu?® rad®trel For Uh & tﬁéqu&hbl&bﬂeit (oe‘w
m.) at -78 C was added DI BAL (1.0 M hexanes

2. 3ACOPRTNIE VAR ehelY L3 (Fabrranil Q) @ndigtirres oy ?fé%f’dft&nalll hat

10 anRgorh tf@ﬁ’pc?éﬂl%@ C’@ﬁ‘@r&ﬁéhdn%tu?@xﬂﬁeﬂoﬂédrﬁow sbfhratory funnel and the
Rochelle's salt (sat. ag., 10 nL) and stirred for an

addilyesritre separagad. Tihe p@isans Rhepoivas axtacted yweh dichlarerggthane (2 x
M XA WAT 1R Bhel Bfg%m% KGR JLR 'Eiwal B Rla, a0 rililed and

| ayers were separated.” The aqueous phase was extracted
Wi t lgoekeginhtod ewvm@ff@zi amixpge pf jldehyde anfkaledhebasyethite solid.

org %Escmgtéﬁ%%g ?es)é@&‘?edjt'b ik Qc\fﬁﬁ cuﬂﬁ% bgfdis &1@{1@‘1&%@(‘1 in

concent’r at i'n'vaduo to aff a mxtur
1and dadhbotrobthars (A mi)i doelisploi 78 °CThnd sdding BIB Al-Hes0 M in hexanes,

resybjected to t eaction conditigns b ol vi.n

! he 1ottty et ol The BRCARTRERES e Aoy Wbkt RE 1 %rg b

C ar&afoaavalﬁyq@h&éa whth(BocRelld'd faltli@x 2§€30 mL} aﬂ@stﬁhﬂg fordh
The reaction m xture was slowy warnge

ovelad‘é“lﬂnal b &3 FOTHEMREF B Nt ey o Ve %@F?é‘fdl gl%qg%ﬂ“f‘ phase was

( satextr@fed willDdibhdrogRthasd {2 2NGLS Sd @8 codslgdéd bnat edirdats were
at roomtenperature. The |ayers were separated, the

20 quded o AleS Y Slterad RncRoneiRied Fr tcan| ShoReitnG s o x
25 ol Adudaitih£1:0 RiRES R HIRLEhEHeREleSo WEHR (2Ghydokelethyl-

over Na2SM4, filtered and concentrated i n vacuo, The
res ﬁdg@hmguifoﬁ@hpropyl)—carbanuc acid benzyl ester (118 mg, 42% yield) as a white

solid.

25 Example 72

H
N
-
0
Hi}_\_\ _%:\-—])\\*N F
i
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triturated with a 1:2 m xture of

di chl or onet hane: hexane to afford (1-hydroxynethyl -

3- met hanesul f onyl - propyl ) -carbam ¢ aci d benzyl ester

(118 ng, 42%yield) as a white solid. 25 Exanple 72 H

HO- NF N\ -62 24 Novenber 2006

5- [ 4- (4- Fl uor o- 2- et hyl - | Hi ndol - 5- yI oxy) - 5- methpeyggper 2006
rolo[2,1-f][1,2,4]triazin- 6-yloxy]-pentan-2-ol To a

sol uki T .
o) ar[]‘g-msﬁlblg?&(—mtﬁylsﬁf Sinkf1- g%»[ox&% 241213 ! wr}olﬂ% 1 gﬁ%ﬁtnazm
0. 0808 nmol ) and t he reaétj’llt!ﬂjf]-Pmm-GFtﬂ was sti rred for

30 min. An additional 5 ng of NaBH4 was added and the

m xture continued to stir for 2 h at 10 C and then 2 h

at room flenpelutibn peExdiipde 5& damtd, 0:040d minot)an WAF (1 Imdr) and

3. IEOR P g A e P ¢ e D) BeB ool o oscion

vas mikivedwad stirt@fedoans. A0 .cansens h%tcﬁqlqatam\c@@ d@ded ahf he
resi due was absorbed onto silica and purified by flash

col JRUEHOB RGP SFH9 7 BaoklctChapd theae: hatapere searpsiatere. The
100 {eﬁhm%ng?‘gr)@%wé &by Ie& bbYaricls, 3 &Lﬁ&g@&ﬁg@%&g@e 30

ng, 63%
Cﬁ%e laiprs pwege qup and the organic phasc was dried, filtered and

15 [ %O&C%Il % %{P [nq)agl]OanﬁyACSlhlﬁ- &&%LOI‘?E(%’_A_H?&%{%CBI an?eﬁ»upam rtrlash

I azl n- -
20 AOIU@[CMOW@%F 050%% pbylnacktate/hexane to 100% ethyl acctate) to afford

1 R oMb 02 . O fTPEAYY LRV MY Bty = 300 5

Example 73
15

3\ zI
&

CHs CHg

O
H N i
N 0
oL I

2-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-
6-yloxy]-1-methylethylamine

20
A. 1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy}-5-methylpyrrolo[2,1-

f]f1,2,4]triazin-6-yloxy]-propan-2-one
A mixture of Example 1 (3.1 g, 10 mumol), chloroacetone (1.02 g, 11 mmol),
and K,CO3 (4.1 g, 30 mmol) in acetone (100 mL) was heated at 50 °C for 6 h. The
25  mixture was cooled and concentrated to give a beige solid which was washed with
ethyl acetate /dichloromethane (1:1). The filtfate was purified by passing through a
short pad of silica gel to afford the desired product (3.34 g, 91% yield) as a light beige
solid. MS: (M+H)" = 369.
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f1[1,2,4]triazin-6-yloxy]-propan-2-one A m xture of
Exanple 1 (3.1 g, 10 ninol), chloroacetone (1.02 g, 11
nmmol ), and K2CO3 (4.1 g, 30 mmol) in acetone (100 nlL)

was heated at 50 C for 6 h. The 25 m xture was cool ed

and concentrated to give a beige solid mhich

washed with ethyl acetate /dichloronmethane (1° %}kwﬁﬂﬁ§r2006

filtpate mq«nmlﬁdnfomdmhm DESIHE G- ok DS hethyl g6l 20Rd
of silic % to af t he desired product (3 34 g,
(1.4

91% vyi el d)L341txiag] F’OB&I Yaethydethgamipe (W) = 360.

-63 24 Novenber 2006 B.

2-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy)-5-net hyl pyrr

ol o[ 2,1 4 mjxfurp of pbowe pr@mé-f’yﬁé)a}q Dﬂﬁmﬁlw 'aﬁfwélate
m

8 0S8 rARY R BODRUNG Ak I Bl Pac B0 e

g, eolacuiarsieyes (A0@mgkinaldik (Q(QLBWﬁLS)mad dt R'Fmvfemghta r\nothcr

sie Q%%gh J S

ove (%%9 hnpﬁ)postﬁ%ﬁhﬁﬁ ann% aﬁﬁgngﬁagghé%%ﬁb’04

ng, nlrnal) waphdded rohd mahi(xmm )»vas (tﬁztd ﬂig adgitibnalrfrio| The\mhd was

add xture rre d ti.ona
q’ﬂtere%glgd EE%IEL P vas gl(]]r d)ytpﬁeeoajfa Ve ?‘%{@ he desu‘ed ffractaon was

lby pycqqmatzad tO\EéfOHPth@TPN@lt@éﬁerdedreﬁ fcamipbwid (mamgms'% yield) as a

Iyop |ze e TFA salt of the desired

conp ‘géhﬂéﬁq QBQId) as a white solid. Ms:

( M+H) += 370 64 24 hbvenber 2006 Exanple 74 HCH3 O

CH-CH3\ IN HNM ON JF N 5
[2-[4-(4-Fluoro-2-nethyl-IHindol -5-yl oxy) -5-net hyl pyr
"

olg[z,l-f] [1,2,4]triazin-




6-yl oxy] - 1-net hyl et hyl }-nmet hyl am ne A mi xture of

conpound A of Exanple 73 (56 ng, 0.15 mmol),

net hylam ne 10 (2Min THF, 0.2 nmol), NaBH(QAc)3 (42

ng, 0.2 mmol ), acetic acid (20 pL) and 3A nol ecul ar
sieves (100 ng) in THE (2 nL) was stirred at or 20

h. The solids were filtered and the filtrate SVeriber 2006
purified by preparative HPLC to afford the title
compound as a white sol i dExathpRy4 37% yiel d). M
(MtH) + = 384. 15 Example 75 H NM OM F NHONN
[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy)-5-net hyl pyrr ol
o[2,1-f][1,2,4]triazin-6- 20 yl]- rrethanol To a

“sol ution of

4- (4-fluoro-2-nethyl-1Hindol -5 “5fet hyl
pyrrolo[2,1-f][ 1,2,%tri nep 6- arboxylic acid ethyl
ester (68 ng 0.19 in Fous met hyl ene
chloride (2.0 niL) diY -78CWynger _largon was added DI BAL
25 (0.48 nunol, 0.48Mi, LAM .5 eq.) dropw se. After
5 mnutes, the n1xture was -65 24 Novenber 2006
warnmed to -15 C and allowed to stir for an additiona

35 nminutes. A drop of ethanol was added to quench the

15

20

25

feaztct 186102 : .
S0 AR S WSy e
m nut es, the mxt Lﬁﬂdowlsl -h¢thylethat]}-inethylaamipee t he
resulting solid. The filtrate was dried, concentrated

i n vacuo, and 5 chromat ographed using silica gel
el uting A/\u'niﬂﬁurd@f 6(5%0@t1¢1yxlofﬁaanalbé‘3 (56 Mmex@hesmol), methylamine

1o, 2B B TRERD O 5% TR Thp BT an 24

oi Imoléﬁdlfﬁ;evésl\(liﬁﬂ) mgFnIHE @ nxangelserrddat RT for 20 h. The solids were
filtered and the filtrate was purified by preparative HPLC to afford the title compound

as a white solid (21 mg, 37% yield). MS: (M+H)" = 384.

Example 75

H

N

/ Me
Me o

[4-(4-I"luoro-2-methyl-1H-indol-5-yloxy)-5-methylpyrrolo[2,1-f}{1,2,4)triazin-6-
yl]-methanol

To a solution of 4-(4-fluoro-2-methyl-/ H-indol-3-yloxy)-5-methyl-
pyrrolo[2,1-f][1,2 4]triazine-6-carboxylic acid ethyl ester (68 mg 0.19 mmol) in
anhydrous methylene chloride (2.0 mL} at -78°C under argon was added DIBAL
(0.48 mmol, 0.48 mL, 1.0M, 2.5 eq.) dropwise. After 5 minutes, the mixture was
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10H CNDOO O\ ~~N HN\ N J N

[ 5- Met hyl - 4- (2- et hyl - 1Hi ndol - 5-yl oxy) - pyrrol o[ 2, 1-f]

[1,2,4]triazin-6-yl]- carbamc acid

3-piperidin-1-yl-propyl ester 15 AL To a stirred

sol ution of

4-chl oro-5-met hyl -pyrrol o[ 2, 1-f][ 1, 2, 4] t ri azi n&? ovember 2006

car Q@ﬁ»{% 358 IRt }ﬂﬁfedqg'%tgrfm(zgr Rdfliond: B80! A b cthanol
hydroxyln ng, 2.9 nunol) under

ar goas addedct@mmmr:lh the lreac(idiofolowed by Mgo‘awélddwmde (0.2mlL) and 1.0

: ngﬁ-{h‘ﬁg glrgl%ge ? %tgdﬁ%? gﬂ%g;l‘;ﬁ: ﬁft«‘?r DT'I?IEttﬁSe "the> rfﬂ\}qg rl]‘% R8s fﬂtered to

20 reamreekk rendeng sotid uThe Aladtetws dried, odn&nvmalsd in vczcuo and

{gHropEPAq ok Alnes ek el L g 1 Aihanes

I eNpyRdenth) CbaratidofQld @sifed fractions afforded the title compound (39 mg,

5- et hyl - 4- ( 2- -| H- | | lo[2,1-f
1, ggﬁﬂ/i’ﬁ %%P%@TIELC $6M<+I)ﬂr}go %?3% ?ré%/?ﬁylpycra;?e?[ as a I

white solid (0.58 g, 85%. LGWS;, (MtH)' = 337.2 25 B
To a solution of conpound A (575 , 1.71 mol) in
pyridine (20 mL) was addedExamPledt i odide (17 mol ,
18-3 9). The mixture was stirred at reflux for 45 h.
The m xture was allowed to cool and the pyridine was
then renmoved in vacuo. The renmining :'sQlif] materi al
was purified by e aratlve HPLC. Ren{ /, he
ded

eluent in -66 24 ﬁh@iﬁ§0Q) vVacyo B

5-net hyl -4-(2-nmet hyl - 1Hi l o )pyrrolo[2 1-f] [
1,2,4] triazine- 6-carboxyli _ggfﬁ/i% 8 ng, 41% as a
brown solid. LM (MH) + = 323N To a solution of

conmpound B (35 ng, 0.11 n nol) in dloxane (7 nil) was
5 added ca. 5 ng of crushed 4A nol ecul ar si eves,

ot A TR Sy o LS

e mxture was
C for 6 h, foll ouvbdning/a@ﬂﬂ-lmp@rdmﬂ-sﬂmopﬂ eSter
1% plperldlnepropanol (1.1 nmol, 156 ng) in di oxane
2.0 nL), warnmed to 76C, then allowed to stir for
ca. A6h. The stieatolwion pf %chive-fmethybpyirdiotkl -Gl ,2,4]triazine-6-

(F:l)lr ggagﬁqaftgélv «'eiﬁllal E’ﬁ%ﬂl eger P 5 gd UEE,, gntl)ltxo anec[cﬁ-met%yf 9 %eroxymdole (424
mg, 2.9 mmol) under argon in acetonitrile (10.0 mL) was added triethylamine (6.65
mmol, 0.93 mL). After stirring the mixture at room temperature for 17 h. solvent was

20 removed under vacuum and the residue was chromatographbed on silica gel eluting

with 20-30% ethyl acetate (gradient) in hexanes. The solvent was removed in vacuo
to obtain 5-methyl-4-(2-methyl-1H-indol-5-yloxy)-pyrrolo[2,1-f][1,2,4]triazine-6-

carboxylic acid methyl ester as a white solid (0.58 g, 85%). LC/MS; (M+H)" =337.2

25 B. To a solution of compound A (575 mg, 1.71 mmol) in pyridine (20 mL) was
added lithium iodide (17 mmol, 2.3 g). The mixture was stirred at reflux for 45 h.
The mixture was allowed to cool and the pyridine was then removed in vacuo. The

remaining solid material was purified by preparative HPLC. Removal of the eluent in

-66-



10 acetate (100 nL) and washed with 30 nL of saturated
aqueous sodi um bi carbonate, dried, filtered and
concentrated in vacuo. The oil was then

chr omat ogr aphed using silica gel eluting with 1%
triethylam ne, 10% nethanol in chloroform Renpval of
the solvent in vacua afforded the title conpogﬁﬁﬁ ypmper 2006
my, 18% as an orange oil. LC/ MS; (MtH) += 323.2 15
Examlué affGrdiik 5-ohdfilyl-A-(DmethyN IH-iNfol-5-@os y)Pyrrdib{2H-12[,2,4]triazine-

ol 1 SEFROSHG 54179 e 6RepS: i) L oy e ofe

A To a sol ution of

4 t 0X carbon hydr oxynet hyl mor phol i ne
[ 5685 mgto AR Ao 5 G5 i Oild SRyl e

q 19&1%)3@ e %(rﬁ of HXpkd m%ole%ﬁla} Ella@ésh&;leﬁigia%e((é% %918]1&),

nmol) in | or omret hane (0. C was ad
met mldé&ﬁx ny hnmoh 28 p-3l eTHelBixtge W@s Heaied naddr argoditaes0 °C for 6 b,

T BB aBAG  odontnaly AR e o

Sucab} Wavebyto 7°Cthdn dMolkBH st Gbrihilon Bideltibh trixtlRavas
organj c .| ayer was separated, dried, and was _-67 24

Noviibier 0B perparag -+ TheRrofest ghipedivas therediprobegd g othyl

1038 4¥Btalcq60 ml? a@wihéd with 56 VIS atsed aﬂh&ﬁé? EddYum bi&aﬂbBﬁate

20

25

next step. A mixture of the crude conpound
0. 1%i eﬁhw%hfﬁfed mdcopreatated agyp. Tt@ qun)chwtqgm@sd using
( 505115&, gepelgﬁh 1% kom0 B eéh A tﬁ:ﬁdr&roﬁg. RbmbVal of

for . The m xture was di

di dh¢ %ﬂ%%ffh%ﬁeo #frudedjthe @tﬂee@mppﬁed fﬂ 3 weaki8&)waen wasgreell.
W tihompd: @ksif Le@sand concentrated. The residue was
purlfled by preparative HPLC to afford

15( 29) - 2- net hanesul f onyl oxynet hyl - mor phoi ne- 4- car boxyl i c

acid tert- butyl ester (15 6% . as a ge
LC VS, (MrH)F = 512. 10 B. Egg‘i?ﬂgeﬁ’ﬁd A (15 ng) was

di ssolved in 4 MHCl in dioxane (0.1 nL) at 0 C and
stirred at this tenperature for 10 h apd stored in a

refrigerator for 72 h. The /£;:1:5>’Me
Y/
G

n\ o SN
Ej © \N/[

4-(4-Fluoro-2—methyl-lH-indol-S-yloxy)-5-methyl-6-(morpholin-z-ylmethoxy)-
pyrrolo[2,1-f][1,2 4}triazine

Al To a solution of (25)-4-tert-butoxycarbonyl-2-hydroxymethylmorpholine
[28.6 mg, 0.13 mmol, for preparation see Heterocycles (1993), 35(1), 105] and
triethylamine (16 mg, 0.16 mmol) in dichloromethane (0.5 mL) at 0 °C was added
methanesulfonyl chloride (18 mg, 0.157 mmol). The mixture was stirred at 0 °C for 1
h and then diluted with ethyl acetate (5 mL). The mixture was washed successively

with 1 M KHSOj, solution and brine. The organic layer was separated, dried, and was
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m xture was neutralized with agueous NaHCO3 sol ution

and purified by preparative HPLC. The fraction

contai ning the desired product was neutralized with

NaHCO3 and extracted with ethyl acetate. The extract

was dried and concentrated, and the 15 resi duezx\%s ber 2006
| yophi lized to afford the title compound (2 ngZ* 18y§mber

as gyittathd th B crude gfdd).lét 38 k2999%EXR P b, WhicDwas uééd directly
NONLV\V N FON 20 F

6- (B-tBe peXu8EBNEt hyl - [ 1, 3, 4] oxadi azol - 2-yl ) -4-(4-fluoro
i i gez‘r?%/‘l&'nlnkkuim%l-e éudeydo%ﬁﬁncﬁﬁmohwmﬁﬁlﬁ&} Gxbhple-1f(5 mg,
ri azi ne
4- H)as oxgnlsarwelt:ﬁpa (ﬁymg,dl %} moplyip Pi/ll‘z@zﬂ k) 3 fised 2L BT for
Pox 3¢ *1 %hxhﬁé& ®lth dlcfito nEEEi‘Rme atPitdE. PRiltrate was
di sso 1l mxture o ydrazine in ethanol (2
I\/L) waﬂmd umﬂlew:mrxctmd endveenchusateld The rggluewrp purgigs bymigparative

co n%IgEr{%rtgFé%r%&g‘hSzg%%tgarf%gmg?ngloxgﬁﬁ&?][ I%Q%E f4u %{r}g& lic acid tert-

[ ( mBdithoesiea (15m0g, darﬁ%n@sldgmhd@hfljsam{mﬁj -551@1 net hyl et hyl
)pyrrolo[2,1- f][1,2,4]triazine-6-carboxylic acid
hydrazi de (300 ng, 97% as an off-white solid. 5 B.

16C0NMBoUNdCAnpdRA A5 nik) 43s ATEEdIYedand M HO! irodiozmet(D.¢ ndc)wdo °C
wer e added t o phosphorous. oxychl orjde I%IF %? d7 erhe
r eséid ﬁt\f]@dﬁit%tsd?@%'éreﬁ%fa]toetdmci’tmf%bm@ 5 W 2Hhe

reaghipR VFQS%EMMM{:%S@ Nﬂl@ﬂﬁoﬁiﬁbu hedpefadbyeraathtive
concentrated in vacuo. The residue was partltl%&?egﬁl{cos

bet WREK. bk fiactigmepateiningthe desiad Brodert NaHeHralizsy)
fTIh Calll Q@H&t%d LAY Sy MRS aREABE 3k @kt will 8184 shdNBZRtated, and the

and concéntrated. 10 The resulting oi | y
15 esrasuﬂee mslypplehzqﬂut@smrﬂé@p iitle qmmpopmd (A g ghife) as a solid. LC/MS;
?Z» fethyl - 1Hindol -5-o0l (0.13 g, 0.63 mml)
and pot assi um car bonate were added. The resulting
m xture was stirred at 50 C for 5 h, then cooled to
anbi ent tenperature and di] ute th met hyl ene
chloride. The organic |ayerE depsvﬁghed with water,
dried (Na2SO4), filtered, concentrated. Purification
by preparative HPLC afforded the title,

N
,@Ef
o

N,N T SN

\\/L N\, A

6-(5-Difluoromethyl-[1,3,4Joxadiazol-2-yl)-4-(4-fluoro-2-methyl-14. -indol-5-
yloxy)-5-methylpyrrolo-[2,1-f][1,2,4]triazine

20

25 Al 4-Hydroxy-5-methyl-pyirolo{2, 1-f}{1,2 4]triazine-6-carboxylic acid ethyl ester
(1.5 mmol, 331 mg) was dissolved in a 4:1 mixture of hydrazine in ethanol (2 mL)

and the mixture was heated at 90 °C for 8 h. The mixture was cooled to RT and

68-



15 conpound (22 ng, 31%overall) as a white solid.

LGS, (MtH)® = 415.14. Exanmple 79 HMe a Me~ M ~ ~N

F OO\ NN M NM M 20

[(1R), 2S] - 2- Di et hyl am nopr opi oni ¢

acid-[2-[4-(4-fluoro-2-nethyl-IHindol -

yl oxy)-5-methyl pyrrol o[ 2,1-f]-[1, 2, 4]tr|a2| n- 623/ Ng¥§er 2006

-1 net hyl et hyl ester A mixture of Exanple 15 (80 ngy,
0. Zpneaeieled onNaxkaiormsiord/4-[[24adiflmirad- (41 25 ng, 0.35

T T D s N RO

f orﬂ[’l@ HtriaZine 6 catbas yllcesidedmzide 300anlk, 9% ) usmuoﬁ wehiivel solid.
the residue was purified by preparative HPLC. The
desired fraction was collected, treated wi th aqueous
SHCIB.(1 ompnahd A €100 yg m;mz.l r'nmelgl atddighdroiddtit Bed Wietd flded

e NG IO X NATEION S
1. 4% K dbhe %u&n@x&r@'&zﬁs cc?olé!igto Qﬁlbleﬁﬂ'&mpgrat%@ a(lﬁ’coﬁé&u‘ated in
2.98 (s, 6H); 3.65 (s, 2H); 9 (d Hz) ;
5. ¥cHom Theipesidge 313s pagtitianay: bewvegmet@ylracctiqel)and Vatm@teé d@ aHCO;

(1) 1 ']\s/éfutl\x/gz ~'ﬁ|§ Iﬁ@%ﬂl@@: whs Ze?:a&%cd, &r@d (N%S%ﬁﬁ 'H?éel%d%gd th%ntrated.
10 The resulting oily residue was then dissolved in DMF (2 mL) and 4-fluoro-2-methyl-
1H-indol-5-0l (0.13 g, 0.63 mmol) and potassium carbonate were added. The
resulting mixture was stirred at 50 °C for 5 h, then cooled to ambient temperature and
diluted with methylene chloride. The organic layer was washed with water, dried
(NazSOy), filtered, concentrated. Purification by preparative HPILC afforded the title
15 compound (22 mg, 31% overall) as a white solid. LC/MS; (M+H)" = 415.14.

Example 79

Me

20
((1R),25]-2-Dimethylaminopropionic acid-[2-[4-(4-fluoro-2-methyl-1H-indol-5-

yloxy)-5-methylpyrrolo[2,1-f]-[1,2,4]triazin-6-yloxy]]-1-methylethyl ester

A mixture of Example 15 (80 mg, 0.22 mmol), N,N-dimethyl-L-alanine (41
25  mg, 0.35 mmol), HATU (132 mg, 0.69 mmol), DIPEA (91 mg, 0.69 mmol), and
DMAP (3 mg) in DMF (1.5 ml) was stirred for 16 h. The volatiles were removed in
vacuo, and the residue was purified by preparative HPLC. The desired fraction was

collected, treated with aqueous HCI (1M) and then lyophilized to afford the title
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OO~N JON NH 10 [(1.R),

25] - 2- Ami no- 4- net hyl pent anoi ¢ aci d
[2-]4-(4-fluoro-2-nethyl-1Hindol -

yl oxy)-5-nmethyl pyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-

1-nmet hyl ethyl ester Step A A m xture of Exanp

(93 ng, 0.3 mmol), N Cbz-L-I|eucine (159 ny, tJZyEN%’gembeﬂO%
NTTOEYmpakidd (6K BB 317 yield) Gis ity solidl EE.MSJ%H]‘)@ 470 JHNMR

ove@#ﬂiﬁda %@%ﬁ%\{m % égl‘?‘é?gﬁﬁ 7 gf%)(ﬁ%t%%é {s ﬁlg) 3.65 (s,

t hexppaiidye, WRI=DYS Hiz), &0 (b REERAEAE, 4B, 6180 Gn! xH)aﬁ foxd 1H);
2- benzyl oxycar bonyl anni no- 4- met hyl pent anoi ¢ aci d

[ 2- 746 (4 1K) Johdods, t hyl -1 Hi ndol - 5-yl oxy) -5

grethyl pyrrolo[2,1-f][1,2,4]triazin-6-yloxy]]-I-nethyle
thyl ester as a white solid (145 20 ng, 78 %yield as
a single diastereoner). Stdpappiqd0 conpound from step
A above (130 ng, 0.21 mmmol), Pd/C (10% 26 ng) and
ammoni um formate (400 ng) in DVF (4 nL) were stirred
at RT for 4 h. The 25 mxture was dji]utfed with ethyl
acetate, filtered through a pad of t e, and
concentrated. The reS| due wag, purd ¥ preparative

HPLC. The desired frattion ol | ¢cted, mixed with
| N aqueous HC1 and | ygphi toNafford the title
-70 24 Novenber 2006 oun 4.11 white solid (92

mg, 84%yield). NS H* = 484. "HNMR (CD3CD): S

0.99 (m 611), 1.45{(dw3H J=8.2 Hz), 1.70 (mIH),

1.80 (m 21-1), 2.44 (s, 3H), 2.46 (s, 3H), 4.03 (t,

1H), 4.20 (d, 2H, J= 4.40 Hz), 5.45 (m1H), 6.23 (s,

11-), 6.90 (m 1H), 7.11 (d, 1H, J= 10.4 Hz), 7.67

1q s, TR 2512-Aitesd-niethylpentmmcinpéis [B4-(4-fsorod-methylAH-indok-5-

V- Nyl,c\)lx}:)-s-methylpyrrolo[z,l-ﬂ[1,2,4]triazin-6-yloxy]]-1~methylethyl ester

Step A
A mixture of Example 15 (93 mg, 0.3 mmol), N-Cbz-L-leucine (159 mg, 0.6
15 mmol), HATU (228 mg, 0.6 mmol), DIPEA (154 mg, 1.2 mmol), and DMAF (5 mg)
in DMF (1.5 mL) was stirred overnight. The volatiles were removed in vacuo, and
the residue was purified by preparative HPLC to afford 2-benzyloxycarbonylamino-4-
methylpentanoic acid [2-[4-(4-fluoro-2-methyl- 1H-indol-5-yloxy)-5-
methylpymrolof2,1-f1{ 1,2, 4]triazin-6-yloxy]]-1-methylethyl ester as a white solid (145

20 mg, 78 % yield as a single diastereomer).

Step B
The compound from step A above (130 mg, 0.21 mmol}, Pd/C (10%, 26 mg)
and ammonium formate (400 mg) in DMF (4 mL) were stirred at RT for 4 h. The
25  mixture was diluted with ethyl acetate, filtered through 2 pad of CeIite®, and

concentrated. The residue was purified by preparative HPLC. The desired fraction
was collected, mixed with 1 N agueous HCI and lyophilized to afford the title



O NNH2 O 10 [(1R), 2S]-2- Am nopropionic acid
2-[4-(4-fluoro-2-nethyl-1Hi ndol - 5-yl oxy) - 5-

nmet hyl pyrrolo[2,1-f][1, 2,4]triazin-6-yloxy]-1-nethylet
hyl ester Step A A m xture of Exanple 15 (60 ng,
0.0.16 mmol ), N-Cbz-L-alanine (89 ng, 0.4 15

HATU (253 mgy. 0.4 rmol), DI PEA (103 rg, 0.8 ,02’%‘?}8“2006
DVMAP (5 ng) in DVF (1 nL) was stirred overnight. The

vol avinp@mdwe b evhite SEIEG2 inf, B6% Yald)ams : MEH) L8840 UgNMRS
puri{;b%bﬁpgge arﬁsi ve HPLC to afford honochiral 2 ,
ben# £ é’n@%é Pt dns-@ Hadi 1670 (m,1H), 1.80 (m, 2H), 2.44 (s,
[ 2- [38p,(Aad s L0z, eyl 4 i |- X

5- ma?{ayl p (irsr ol )o? 23 ﬁfl??’lf i.ZOLIE] %}??‘524 %N%gy?g%}ﬁm]ﬁn%t(ﬁylm
| et A0 (@si&é}» 7dd (8, Mhilrd04d12).d.477%, 11D07 ./ (s, 84).% yi el d) .
S$tep B A mxture of the conpound fromstep A above (60
ng, 0.11 nmol), Pd/C 6ng), and anmoni um fornmate (200
ng) in DMF (1.5 nL) were stExangde8 RT for 30 25 mn.
The m xture was diluted with ethyl acetate, and then
filtered through a pad of Celite(r). The filtrate was
washed with water, dried over Na2SQY4, and concentr at ed.
The product was mxed with | N aqy S . and

| yophilized to afford the titleg Novenber 2006
conpound as a white "alid 3 , V% vyield). M

(MrH) + = 442, ' HNMR (§£D3 : w5 (d, 3H, J=6.60

Hz), 1.56 (d, 3H, Jzég HENA2 A4 (s, 3H), 2.46 (s;

3H), 4.13 (g, 1H), 8 (d, 2H,J= 3.96 Hz), 5.45 (m
1H); 6.23 (s, 1H); 6.9Q, (dd, 1H; 7.10 (d, 111); 7.66
(s, 1H), 7.75 (s, 111). 5 Exanple 82 H NM S M O
\ M NF N)

10 [(1R), 25]-2-Aminopropionic acid 2-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-5-

methylpyrrolo[2,1-f][1,2.4]triazin-6-yloxy]-1-methylethyl ester

Step A
A mixture of Example 15 (60 mg, 0.0.16 mmol), N-Cbz-L-alanine (39 mg, 0.4

15 mmol), HATU (253 mg, 0.4 mmol), DIPEA (103 mg, 0.8 mumol), and DMAP (5 mg)

in DMF (1 ml.) was stirred overnight. The volatiles were removed in vacuo, and the
residue was purified by preparative HPLC to afford homochiral 2-
benzyloxycarbonylamino—propionic acid [2-[4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-
S-methylpyrrolo[2,1-f][1,2,4]triazin-6-yloxy1- I-methylethyl ester as a white solid (77

20  mg, 84 % yield).

25

Step B

A mixture of the compound from step A above (60 mg, 0.11 mmol), Pd/C (
6mg), and ammonium formate (200 mg) in DMF (1.5 mL) were stirred at RT for 30
min. The mixture was diluted with ethyl acetate, and then filtered through a pad of

.. ® .
Celite™. The filtrate was washed with water, dried over Na;SO4,and concentrated.

The product was mixed with 1 N aqueous HC and lyophilized to afford the title
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10

4- (4- Fl uor o- 2- net hyl - 1H i ndol - 5-yl oxy) - 6- ( 3- net hanesul

fonyl - propoay) -5- methyl-pyrrolo[2,1-f][1,2,4]triazine

A. To a solution of 4-phenoxy-5-nethyl-6-hydroxypyr
rolo-[2,1-f][1,2,4]triazine (1.0 g, 4.15 mmol

prepared in WD 00/ 71129, which is hereby incor%%ﬁ;?’%berm%
by ]:&npmfndraeaml)ta s@idEB hanesw ylad)y Mt Qiar) = #42. (HNIR

%) U, PR B o B 1 S48, 1 757 7 By e e 5 46 6,

i XBHI)& 1388 1854, Ise% o 18R ddéqliz)ls hs ¢ CFTIT?I) S@i@’@nfﬂ)"\@% (dd, 1H);

renoved i n_vacuo. e residue was I ssol ved

di cRIBSnEbnaAe(s. WdsHed Gilt brine and dried (I\Ial sSH4) .
ghe volatiles were renoved and the solid obtained was
triturated with dichloronethane to afford 6 20

(3- met hanesul f onyl pr opoxy) -Bxampia @R - 4- phenox} pyrrol of 2
,1-f][1,2,4]triazine as a white solid (1.1 g, 73%
yield). M5 (MtH)+= 362. B. A m xture of

6- ( 3- net hanesul f onyl - propoxy) 5- net ﬁ phenoxypyrr ol
o[2,1- f][1,2, 4]triazine (1.1 g, 3. pl e HA (1N,
20 nL) and et hanol go m) yas 2 '

ed at 80 Cfor 3
h. The volatiles wefe Nemoved in va 0. The white
solid was triturated wit ether/hexane (2:1)
to afford 6-(3-nethanesul fon :ejpoxy) 5-

met hyl pyrrol o[ 2, 1-f][1, 2, 4]tr|a2|n 4-ol (820 ng, 95%
as a white solid Ms: (I\/H—|)+— 286. -72 24 Novenber

12006 4G4 FhudioXs Hiefhy®1H-indo)-5- - - -5-
6- ( 3- mcezt hanesul f c‘)any}‘P r'é'g%lx@f"’é’y) & (%ﬂethaf/] fe‘?ucl)fonfdz‘,)rfp 0xy)-5

f1[ 1,2, 4] triazi n- 4-oethybporetgl2, REIIG2 dlghiinend POC13

(10 m_) was heated at 85 Cfor 3 It POCl3 was renoved

in vacua to give a yellow solid, which was dissol ved

i n Adi chfoz enhetidneod é-P@MYWa@h@w-@temesmymelw[M il . Ze4krthzine

}—@:(53 I Eggg e
fil e?olg%ﬁl onc n?‘l‘r}gc%@ H]? 1% ﬁcr elncglr{’&rg[(gd by
1% h| sfegénee)d éﬂ@ethanniuéﬁomﬂmomrel(oﬁ 10 1ﬁrg)8 3 whmcﬂhamﬁﬁ’ha@dﬁ'cg, 8.3
to - m sQl ut i of 4-1| - 2- ]
ot PR TRES o ) A6 0 s adadd PIEEB 47 5. 8.3 povall Trg e
i n wasreeiriall 20RT for160 Tig, solvént@éas%’fﬂbﬁ)_l@difuﬂv@g{g The 1%81@.16 whe
res ure s stirred at ar n.n,
G 1l Rl BB tephamitn s sat et (oo @) g volatiles
aqueat sersdled bhdihe solid @daiddd wRNEQRIEDNRE dlcmﬁnﬁe@l‘f‘ahéi Weafford 6-
HNaS purijfl elﬂ b¥ fl ash /gcol unn_ chr omat ogr aph [S;SI l.ica
2041 B-methapes @ﬂ IPERPIN0R Belyi-4-RbagyRy ol dHI B 2Eiatianes a
t 0 Wte%oBE 1 ¢acet glerl)/MSdheihoeaget hane) . The desired
fractions were co |ned and concentrated in vacuo to

give a solid, which was washed with MeOH to afford the
titg.e conpeund o@%—(?«n’{@ﬂiaE@sulfonyl—propoxy)-5—methyl—4—phenoxypyrrolo[2,1—

fl{1,2,4]triazine (1.1 g, 3.04 mmol), HCI (IN, 20 mL) and ethanol (20 mL) was

25 heated at 80 °C for 3 h. The volatiles were removed ir vacuo. The white solid was

triturated with diethyl ether/hexane (2:1) to afford 6-(3-methanesulfonyl-propoxy)-5-
methylpyrrolo{2,1-f]{1,2 4)triazin-4-01 (820 mg, 95%) as a white solid MS: (M+H)" =
286.
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solid (610 ng, 65%vyield). HRMS (MtH)' Cal cd. For

C20H21 FNA04S: 432.12675. 15 Found: 433.1329. 'H NMR
(d-DMBO) S 11.36 (br, 1H), 7.94 (s, 1H), 7.93 (s, 113),
7.15 (d, 1H, J=8.4 Hz), 6.99 (m 1H), 6.24 (s, 1H)

4.16 (t, 2H, J=6.16 Hz), 3.31 (t, 2H, J=5.7 05 2006
(s, 3H), 2.42 (s, 3H), 2.41 (s, 3H), 2.50 (m °V°m°r
Anal . Calcd. For C20H, | FN404S: 0.4 H20: C 54.58; H

4. 84, N B2nbire & & (ﬁﬁethﬁmwlﬂmy@ﬁﬁol@l-s-mbtﬂyl%&i’mlo[\i,1—

12. %?'}32%31?\5’1%-42@ U620 2B!18 nosol) bnd RS (0 ) wahested s 85 °C for
N‘ { 31 4’d(’ﬁ3 Efla.‘Hler@v&r ekhvls Lkl y@ﬁjc%l/ sotidY WREN w2 aREI in

yrrol o[ 2

f ] [ ﬂwﬁloaqffl?tb%pfi mdauaghed eyqeessivepyvith pdd NaHE solatemanddrine.
Z 72 TE% 8%);%%@% a0 qilter%g ahil %lc%a?éa f gffard ftljle[ ci-udze E]loromudate

r OXypyrro tria
zin éltﬂf(@d@ﬁ CHY EllgB szhwmra; added3o d pttrmnta@ s@m@f @4 @re2-

fzgr H%Hﬁ) 1@9901*32 4(:§ %:0238mof cH«Ia SR GALGd P 1§0 e,

he sol vent S rermv I N vacua. e I esi
was 498mirholpth DyIFfd 080 Thd mmmngmmﬁ&é g5 sfrfed af RTIfb:C3D min, and

gel ...el uti om 5 di chl oro t hane 20% et hyl .
aceliyisd Wltﬁggﬁoa%mﬁmyedt 19 rIdEf?ﬂé’eB‘fS&B lion, dried
1@ nt esirestradde Tht redRiug waSHurdbedive!fikh colftas clhrBh@tbFﬁghyaésﬂma gel,
eated w th nethanesul f onam de

(2 %‘8@ giﬂl&ﬁ% 3‘L¥Aﬁ@%@§ﬂ?r@m§th%wm Fihylpceste /( 15

M) dicBlorotndihand NELE B4 BaciiBSs WAL L& Hpintd Jlﬂtﬂtc%gcew[rﬁtgd in vacuo to
di ch] or onet hane, washed twice with 5 % Na2CO3

sol BP 8rClich Fhish a5 gvaghsfl ceiiVeRH do atford thetifleampoisl as a white

pur sdliged of ol i.
Eh e S gﬁ%ﬁgt O Y O 20 CRIERROLS} B30 12675
3- -

St Ty 24 RN BISQR 0|2 i[brf }EE)17 e 4 150, S5 GUED,
| ox 1 u d
| oxy. )és B l‘iPIYJ %ﬁ‘é} %?2;& iﬁ)ﬁ?ﬁ"(s el 2 ik @ 2e8l66 89, 831 ¢,
2H, J=5.7 Hz), 3.05 (s 3H), 2.42 (s, 3H), 2.41 (s, 3H), 2.50 (m, 2H). Anal. Calcd. For
CaoHlayFN404S: 0.4 H;0: C 54.58; H 4.84; N 12.56; S 7.29. Found: C 54.61; H 4.92;

N 12.65: 8 7.33.

20

Example 83

o
o

A
Me™ 1N e 9
—\_\O‘é\/gbj
.§

N-{3-[4-(4-Fluoro-2-methyl-1H-indo}-5-yloxy)-5-methyl-pyrrolo[2,1-
f]{1,2,4)triazin-6-yloxy]-propyl}-methanesulfonamide

T
N LZT
4
@
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B. The conpound from Step A above was treated wth
nmet hanesul fonam de by a 15 procedure simlar to that
descri bed forthe preparation of Exanple 24 to obtain
N-[3- (4-hydroxy-5-nethyl-pynol o[ 2, 1-f]]

1,2,4]triazin- 6yl oxy) - propyl ] - net hanesul f onanj 64
%yield). Ms: (MH® = 301. C- A nixture of "4 Rovdmber 2006

N- 4-
L5 s sucp s iz

nol{-Vaget- m@% -difrgmeproninegd.0e; £9 rnm01) gnqqﬁzfﬁ(ﬂe(-?’ g, 22
V O| #ﬂé!}lﬁ Salhiddted aﬁ HVvE %r@r}g 'fl%esofv%ﬁﬂ »gﬁq'erﬂ?éedq}z Pﬁc[ugd Tge residue

hl or onet hane, = washed ‘successi ve
I\Ial—l@@% penfiert ]Djoﬂashndlubllm(:hﬂ),mmhglﬂﬂly (ahch gehrehmng fmtred i n

%6 1 IC%C)IO%?‘%%O %@ eﬁ]éfg?cee&a e tﬁglﬂbrrgm% ane) to %&org‘%lde crode
iz fcgtgtaﬁmdﬂttdrﬁt%}éé gdé ki jﬂﬁld;lﬁ)l Tl;ﬁsn Dterrd8ibte Ty 3 gi?ﬁ% gi_fm:il) waisbated
for watymebwsifRetie bl H rieDenaierOs & np GronsiTDME 15

and igosDhi Bhavascrirt Wat@led, ENEted With dathPro¥aéhane, washed twice
concentrated and the _residue was purified by silic

gel “itaxf NasfChaslutrofitdapdsprsratned i By wides %o myificd by flash

16t hﬁbluﬁﬁ%ﬁr&témﬁﬁhggéﬂéaogﬁﬁtzﬂ%‘&hyﬁ@&atg?&icﬁl%fbnﬂé’tl%ﬂ}:tb afford N-
was further purlfle Fére arative HPLC to afford

t he [3{3-msthybipb En?awzgelo 1-fiRh Bt ieintPylasy)Preril-sol i d.

30 HBB@DQMTBMDIQ@QC% SE%) 4200 R A% 13767,
Found: 448.1476. (CDCI'3) 57.75 (s, 1H), 7.24

(s, 1H), 7.03 (d, 1H, J=8.32 Hz), 6.88 (m 1H). 4.04

S_D B.2H, Tﬂc éoﬂéoﬁgig}rgm%té%ﬁx(&bg Fgwa%&%aiedl@ﬁ%%ﬂm I\bs\%g nl‘ga?mde by a

liooerocedn:e gm)ﬂar it deSzrited . folloy p@mmmm@prp D to obtain N-[3-

Foub osh” AR s Py ey vpdus )

Nov erctienespfosmith 484 osyidhillaMe @MHED" 4 301 conpound of
formula (1) R4t R42 Z/ RBY \ N R2X N.NIR6 R1

C. A mixture of N-[3-(4-hydroxy-5-methyl-pyrrolo[2.1-f][1,2,4]triazin-6yloxy)-
20  propyl}l-methanesolfonamide (530 mg, 1.77 mmol) and POCI; was heated at 80 °C for
1.5 h. The volatiles were removed and the residue was diluted with dichloromethane,
washed successively with cold NaHCO; solution and brine, dried, and concentrated in
vacuo to afford the crude chloroimidate intermediate (610 mg), which was heated
with 4-fluoro-2-methyl-1H-indol-5-0l ( 495 mg, 3.0 mmol) and K2COs (3.0 g, 22

25  mmol) in DMF (8 mL) at 80-85 °C for 2 h. The mixture was diluted with
dichloromethane and the solid was filtered. The filtrate was concentrated and the
residue was purified by silica gel flash column chromatography eluting with 30 %
ethyl acetate / dichloromethane. The desired product was further purified by
preparative HPLC to afford the title compound (290 mg, 34% yield) as a tan solid.

30 HRMS (M+H)" Caled. For CyoHy,FN5O4S: 447.1376. Found: 448.1476. 'H NMR
(CDCl3) 87.75 (s, 1H), 7.24 (s, 1H), 7.03 (4, 1H, J=8.32 Hz), 6.88 (m, 1H), 4.04 (i,
2H, J=5.72 Hz), 3.31 (t, 2H, J=6.16 Hz), 2.90 (s, 3H), 2.42 (s, 3H), 2.37 (s, 3H), 2.04
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5 (1) wherein Zis selected fromthe group consisting

of O, S N OH and d, wth the provisos that when Z

is 0Oor S R41 is absent, and when Zis OH or C, both

R41 and 10 R42 are absent, and when Z is N, then R41

is H X and Y are independently selected from

group consisting of 0, OCO, S, SO S, CO %ﬁovemberzom
NR10, NR'CO NR 2CONR 3 NR 4CO2, NR 5SQ2,

NRL6GOZNR AnalSCRNR¥Sr cgga\moﬁflb@ﬂéfb 1680TEA: Q:?@% SN
Cyanﬁ!%ﬁ{ 0 Y are absent:; Rl is hydrogen,

HeCERS 4 BARY; Nddditp$6.7015 SO NR24R25
CO02R26, CONR27R28 NH2, NR29SO, NR30R31 NR32SC2R33,
NR34COR35, NR36CO2R37, NR3SCONR39R40, hal ogen, nitro,
or cyano; R2 and R3 are independently hydrogen, alkyl,
substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, aryl, substituted aryl,
het erocycl o, substituted heterocyclo, aralkyl,
substituted aral kyl, heteroaryl, substituted
“heteroaryl, 20 heterocycl oal kyl or substituted
het er ocycl oal kyl ; with the proviso that when X is
hal o, nitro or cyano, R2 is absent, and, when Y is
hal o, nitro or cyano, R3 is absent; R6 is H, alkyl,
substituted al kyl, aryl, substituted aryl,
het erocycl o, substituted heterocyclo, NR7R8, OR9 or
hal ogen; R, R8, R9, R10, R', R12, R 3, R74, R15, RI16,
R17, R8 R9, R7l, R4, R75, R26, 25 R27, R2S, R29,
R30, R31, R32, R34, R35 R36 Ras R39 and R40 are
i ndependently selected fromthe group consisting of
hydr ogen, al kyl, substituted al kyl, aryl, substituted
aryl, -76 24 Novenber 2006 heteroaryl, substituted
heteroaryl, heterocyclo, or substituted heterocyclo;
R22, R23, R33 and R37 are independently selected from
the group consisting of alkyl, substituted al kyl,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclo, or substituted heterocycl o;
5 R42 is (RA)n Rao H (R43)0 wherein n equals 0, 1 or
2 and each R43 is independently selected fromthe
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b oup consisting of hydrogen, fluorine, chlorine and

methyl; d an 10 R44 is nethyl, or hydrogen, with the
further provisos that: a. R2 may not be hydrogen if X
is SO S02, NR13CO2, or NR14SQ2; and b. R3 nay not be

hydrogen if Y is SO SO2, NR13CO2, or NR14SCz;
enantioner, diastereoner, or pharmaceutically

28 NoSember 2006

acceﬁﬁgpiQHQQh#lsprodrug, or 15 solvate thereof, 2. A

conpoun

to claim1l wherein R is hydrogen

or nethyl; R is hydrogen; R3 is lower alkyl; and Zis

oxygen or, nitr,ogen. 2 ound according to
claim1l dherefh 0“‘9ﬂ38Fwﬁ%ﬂ?pRs is lower alkyl; Y
is absent; X is oxygen or nitrogen; R43 is fluoro or
hydrogen; and R44 is hydrogen or _nethyl. 4. A
conmpound according to claim1 Wit ei R*X i s oxygen; R2
is a 25 substituted al kyl and Q&%;ls fluoro. 5.

Aconpound sel ected fromtHe

- 4-(4-Fl uoro-2-net hyl -1 H i ndol5- ) -5-nmet hyl pyrrol o
[2,1-f] [1,2,4]triazin-pg%H. ol
1-[4-(4-Fluoro-2-nmethyl - 1Hi
olo[2,1 f] [ 1,2,4)

3Y’roup consi sting of

Novenber 2006
oxg) 5- met hy- pyrr

triazin-6- onxy] 4- (an1nosdifonyl)an1nobutan 2-0
N-{3-[4-(4-Fl uoro-2-nethyl-IHindol - B yl oxy) - 5- nethy-p
yrrolo[2,1- f] [ 1,2, 4]

triazin-6-yl oxy]-2- Hydr oxy- propyl

} - nmet hanesul f onam de, 5

(28) 3- [ 2% uor o- 2- et hyl - | H-i ndol - 5- yl oxy) - 5- et hy
- pyrrol of #,sdlected from the group con51st1ng of 0, S N OH and Cl, with the

( tor R)Pr%wtoa thal WheR B it

[1,2,4]triazin-6- glox pr opane- |

4 absgatiang e Zy‘F 48/ brsh Ry and

10PY IR“®be bisedt, and when Z is N, then R*! is H:
f111,2,4 tr|a2|n 6- yl oxy] - propane-1, 2-di ol ,

(2R)-1-] Yrigdpdsben shgszﬂecuerﬂifmﬁutbp SR (CISF NG O s RFO. S,
| pyragnlsel ?cé céDNR‘” NR“CO NR”CONR” NRMCO,, NRSO,,

f1[1, 1 SERY -2-ol,
eSO

Prlogsy, hitrg@ind 5yanopssX o6 Y as #hgent;

| pyrrol Oﬁazlslhyd&loeﬁ C]H?-Ofﬂ O, 25N sERY GO¥k>:, SORZ, SORZ,

- pr opa
03 prop

25

S(},rsrR-24 %, , CO.R*, CONR?R3, NH,, NR¥SO,NRR?, NRZS0,R>,

NRM*COR® N R36COZR37, NR¥con R¥R™, halogen, nitro, Or cyano;

R? and R¥are independently hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, heterocyclo,
substituted heterocyclo, aralkyl, substituted aralkyl, heteroaryl, substitnted heteroaryl,
heterocycloalkyl or substituted heterocycloalkyl; with the proviso that when X is halo,
nitro or cyano, R?is absent, and, when Y is halo, nitro or cyano, R? is absent;

Réis H, alkyl, substituted alkyl, aryl, substituted aryl, heterocyclo, substituted
heterocyclo, NR'R®, OR? or halogen;

R’ R® R, R R R RD, RM Rls, R R R!3, R™, RY, R* R® R®
R”, R R”, RY, R", R”, R* R¥ R, R*® R* and R are independently selected
from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
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(2R) 1-[ 4- (4- Fl uoro- 2- net hyl -1 Hi ndol - 5- yl oxy) - 5- net hyl
pyn-olo[2,1- f] |
1,2,4]triazin-6-yl oxy] - 3-net hoxy- propan-2-ol, 15
(25)-1-[4-(4-Fluoro-2-nethyl-1Hindol -5-yl oxy)-5-net hy

| pyrrolo[2,1- f] [

1,2, 4] triazi n-6-yl oxy] - 3- met hoxy- pr opan- 2- ol , 24 November 2006
2-[4-(4-Fl uoro-2-methyl -1 Hindol -5-yl oxy) - 5- et hyl pyrr
ol o[nétetoarfl) suﬁ)stiltut%dﬁaattaﬂ)hl Z hRe®e Y@y bakhihad

N (2- [ 4- gz Fluoro- 2 %y e o ‘F’ vy R hy ! -
pyr rol of 8 2R72& ffiﬂd[R 1312 1@?@@&%@0@6’@&?@ &le)thqagmw consmtmcr of

d
(2R) ?@Fg&ghﬁ.ﬁ%‘%ﬁl ﬁ“ﬁl substhmﬁed Ay hetgo?ar% 50 stltutssd Betergary b
- py rhp@mﬁpfgo,1orfspbs[tm£edzhe4e]rocyclo
tsr i azi n- 4y50xy] 4- met hanesul f onyl - but an- 2- ol
(25)-1-] FI uor o- 2- net hyl -1 H i ndol - 5-yl oxy) - 5- et hy
-pyrrol o[ 2, 1- (R*n
f1[1,2,4]triazin-6-yloxy]- -nsgganesulfmﬁyl-butan-2-o
, 25 —_— I ) -
5- Met hyl - 4- (2- net hyl - | H i ndol 5%yl oxy) - 6- ( 3- pi peri di n-
1-yl propoxy)- pyrrolo[2,1-f][ I72,40itri azine,
4- (4-Fl uoro-2-net hyl -1 H i ndol - 5-yl oXy) - 5-net hyl -6-(2-p
ipetidin 4-yl - ethoxy)-pyrrolo[2,1-f] |

4 (I HCisBERDS vt 1 or 2 et B indgmendeniisplrebion e
yr i gionp donsisting Of hydrogen fluorine, chlorine and methyl; and
r opoxy) py rro 1,2,4]triazine, {
]g-[4-(4 %Iuorohﬁ mghﬂﬁémk+lndol 5-yl oxy) - 5- et hyl - pyr
r ol @fith the-further provisos that:
f1[1,2,4]tri 4n 6- hy| nmet hanesul fonyl - prop
yl 1 -di me% hyI %ﬁﬁ% nzfAJ(No% NE§6#82 or NR*SOL and
I2 % 421 (4-1 uoer ay Rk BY hydrbgoh RO ks S0 W AXNR B OTRSNI BYOR
0
tri Zﬁnﬁn%ntgﬂn&ﬂmsgerqpéqwr é{;qﬁ?]p%pﬁgly a{:ceptable salt, prodrug, or
12- [ bidafe fabdof, 0- 2- met hyl - 1 H i ndol - 5-yl oxy) - 5- et hyl pyrr
olo[2,1- f] [ 1,2,4]triazin-6-yloxy]-1-nmethylethyl
}-nmethylamne, 5

4-Fi N Ny . |
oo o )l A 5 R

[ (1 %z 154 S‘]‘f‘)@emlﬁwlaqlﬂi%@pﬂ ap$ fpiZen or nitrogen.
aci d- [2 [4-(4-fluoro-2-methyl-1Hindol -
5-yl oxy) - 5-net hyl pyn-ol o[ 2, 1-f]-[1, 2, 4]tr|a2|n 6- onxy
7C] ]1-1-methyl egﬁhgqmmgméaccox[d(ngm) ciaim 1 wherein R! is hydrogen; R? is lower

[Zg] af[ll 'I’(A‘]Z"i%‘al%lﬁ%hrt gﬁth ?ﬁfﬁr%[b&g&ri ggh g fluoro or hydrogen; and R* is

|ndb¢K$ﬁWPbm?¢yB nethylpyrrolo[Z 1-f]1[ 1,2, 4] triazin-6-
yl oxy]] - 1-net hyl et hyl ester,
4, A compound according to claim 1 wherein X is oxygen; R%is a
25  substituted alkyl and R is fluoro.

5. Acompound selected from the group consisting of
4-(4-Fluoro-2-methyl-1H. -indol-5-yloxy)-5-methylpyrrolo[2,1-f][1,2,4]triazin-
6-ol,

-77-



[(IR), 2S]-2-Am nopropionic acid
2-[4-(4-fluoro-2-nethyl-1Hindol -5-yl oxy)
5-met hyl pyrrol o[ 2, 1-f] |

1,2,4]triazin-6-yloxy]-1-nethyl ethyl ester,
4- (4-Fluoro-2-nethyl -1

H i ndol - 5- yl oxy) - 6- ( 3- met hanesul f onyl - pr opoxy) #%November 2006
et hyl - pyr-[o{4oFidorol2-ikihil- P-4l dol-5 3Fdxy%-5-nadibly-pfarolo[2,1-

N-{ 3- E 4- %4-_ Fl ugr 0- 2- et hyl -1 Hi ndol - 5-yl oxy) - 5- net hyl -

pyr r B[ 1o} 3itrjazin-6-yloxy]-4-(aminosulfonyl)aminobutan-2-ol,

f101,2,4] Itsf{'B341(m-fﬁmyé-%élhymmxh&lssnﬁbh@rmﬁadh SRABIAE1-

6. A _conpound sel ected fromthe group consisting o

4- ( A0BsHdzin-erlory]-2-Heidiograrepsl lymethgnesg fanamidel pyrr ol o
[2, 1-f] [dsRs 4444 Reion- 57 2)indol-5- 5. - -
(55 5 [ o LR méh 1 flindol s slow) 8 metby. pyroloz L
- pyr il b agin-6-yloxy]-propane-1,2-diol,

f171, 2, 4] bl 2z o 2 diol .
(ohy 5. RS BBl eRARE ot Mmetnyipurrolola L
| pyrﬂEjl,b]_l}n',ia.zin—t?—yloxy]—propane-1,2—di01, .

(UL 2 0t 4 LR BB Fo ) S
l(q%;’n]gliLz[:){;l]ﬂrjaiin—@]y[oiyjz%réﬂadntj-alzi n-|f_— yl olxy]5- plr opan- é ol ,

-1- - - 0-2- =1k Ol - ox 0 -9
| pyt rol o[(%?)ilﬂ'&{zﬁf?rff%%ﬁﬂ%é#ﬁ?d@? gTYJ)Wf"%'Bmgﬂﬁgg%m
(ZR)ﬂ{[l[QQAé]&pezﬁg%@Ioﬁy]Zprﬁpﬁn@bl; | H i ndol - 5-yl oxy) - 5- net hyl
Y[ 10 2. 4 i3 AT gyttt il e ippmolol2 1
I( 25)ﬂﬂl:ié[ﬂtzr(a%m%-ymkjﬂr-ﬁnﬁﬁxbk&%mbﬂpn%ﬂo| - 5-yl oxy) - 5- et hy
rrol o -
B71 2, 4 @rEH--Bugodpsby: HEindsk 5 armshgpyolofig-

24 I\fP[\lg,ﬁ]&l’az31Q§1§1015(y]—3-methloxy—prc>pan—2—01,
5- Met hyl - 4- (2- et hyl - | H.i ndol - 5-yl ox %-6-(3
1-yl pr op&zgﬂ)(-4—Fﬁwpz%rraftéﬂﬂﬁqnml;%mr# tydpyr
4

- pi peri di n-
rolo[2,1-
Al bR 2= 19loRY Lethdiol, Ndo! - 5- yl oxy) - 5- met hyl - 6- (2-p

(
peridin-4-yl - ethoxy)-pyrrolo[2, 1-f] [)
L2, 4] tr il\&ig—rﬁ%—,(fi—gluoro- -methyl-1H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
[
0]
2
1
[

i

1

- Ly oS FroRL et toiahxy) - 5- et hy | py
1,2, 4]tr i(a}i)rL{%cw@w}zmamhwrectommwré,—methy-pynolom,1-
[

a

5

G S T PR AR AR b a2,
-yl oxy) ._(gi)r,]ef4h§¢1+1fjycprp@{—m@t@ylﬂ_!ﬂ—}ndpl-5-y10xy)—5—methy~pyrrolo{2,1—
L2 e i S gt (17,
252- [ 4- ( 4-5tMetbylod-22-methiyl F Hindol-5-yloxy)-6-(3-piperidin-1-ylpropoxy)-
pyrrolo[2,1-f]]1,2 4]triazine,
4-(4-Fluoro-2-methyl- ] H-indol-5-yloxy)-5-methyl-6-(2-piperidin-4-yl-
ethoxy)-pyrrolo[2,1-f]{1,2 4]triazine,
4-(4-Fluoro-2-methyl-/ H-indol-5-yloxy)-5-methyl-6-(3-pyridin-4-yl-
30  propoxy)-pyrrolo[2,1-f]{1,2 4]triazine,
{ 1-[4-(4-Fluoro-2-methyl- ] H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
{1[1,2,4]triazin-6-yloxymethyl]-3-methanesul fonyl-propyl }-dimethyl-amine, 71



10 i ndol - 5-yl oxy) 5-nmet hyl pyrrol o[ 2, 1-f]

[1,2 4]triazin-6-yloxy]]-1-nmethylethyl ester, [(1R),

2S] - 2- Am nopr opi oni ¢ aci d

2-[4-(4-fluoro-2-nethyl-1Hindol -5-yl oxy)

5-nmet hyl pyrrolo[2,1-f][1,2,4]triazin-6-yloxy]-1l:qeth

ethyl ester, 4-(4-Fluoro-2-nethyl-1 53 R bber 2006
H i ndol - 5- yl oxy) - 6- ( 3- net hanesul f onyl - pr opoxy) - 5-

et hyl - py2A{&{BFRoro-fabthil- 274 dol-5 32dx9% 5-ndfteh 1gh@rolo[ 2, 1-

N;JE/?r Efz %’ﬁ“izm g]y X%I{tgle%’ el-&:yggf:ngggl yl50¥|yj)x}/pr gp;lnet !

} - met hanegu4 @Flaﬁﬂrﬁlevm&hylﬂlpﬁab1@9%5&)‘-5‘%4&@ 91%'[1 i- 0”
conp | east. one of the conpounds of "Claim1l

and b%ﬁﬁ‘i‘t%f‘é‘b@‘ty fogsl -petitedpt e yleming er t her ef or .
2 8. A p:tla:r Hﬁ@z%tatmetﬁ&l g@meﬁs ty![@cg) 9915@2[@1% L B rforih 8ast

one of the conpounds of Claim'b5

phar HECHeEyxRymojol2édEbR 4briazinsar der t her ef or. 9. A
phar mce%l@%-ﬁm&gylghﬁmﬁg&gr@w &iqﬁ% L8R 9 '%%y?flﬂ-mdol-

t he 25 conpounds of ceutica
accept@Blk Wﬁhﬁfll}é’rfolof%lr 8tld 2. 4]11@211#6 pibmy]]rﬁmetﬂyl&mjd ester,

conposi ti rﬁjnggl Iﬁéth%ﬁ%ﬁg.no?cn%éc? -f4- 4— ugléﬂ- P?H-

of Caim nbl nation
Yk c dpdadbi- Elomrfr memylaymolo[au ﬂ][elﬂ]mﬁ-@gﬂdxﬂﬂ—@nﬂéthylethyl ester,

anti-can y X1 C. agent
phar maceﬁ?llr 32{5] %o‘infg%g? P P‘8W E9fsr s(ﬁ%é‘mé?fp?'fr’@g’é’{'lﬁﬁ&d%'ﬁ'ﬂm‘y )-
nor e~ m@@m‘m:mhb& bﬂ[l@ djriazin-6-plox oD ndatyieyl widd) a
phar maceyt ,c um I%g glaggll er ‘%nd -80 24
Noverber 2 t FoRECde R s - mehnes ignylsprogpxy)-5-
cyt on@hylmyagmml m224}ﬁ1@hﬁ[mceuti cal conposition

onpri si st conmpounds of Claimé6
|gn conbi nrigl{?i)‘h A\?\zﬁf'ﬂo ng}drﬂggé}ﬁifj Feataxy)-Zeetpt-apreol2.1-
car rfjee, @ﬁﬂszﬁ—ﬁbxyn@ﬁ;@yl}qn&haﬂﬂ@Ulfdn%ﬁile. anti-cancer or
cytotoxic agent. 13. The pharnmaceutical conposition of

G aim8, wherein said anti-cancer or cytotoxic agent

is sel ected fAaAMbORAGERHE HORTHS ccf?;f_usnrlg' dgom de,
inhibito inte r|n avP3 func angliostatin,

rs
razoxane ¥ (f"g‘fﬂfﬁ&? ?é‘ﬁ’ ¥ éfféﬁﬁlfflénléoxy)aﬁ"@%ﬁlflew@lom -][1,2 4]triazin-
20r olbani) f ene, i odoxifene, negestrol acetate,
anastr ozgzls?é | etrozol e, borazole, exenestane,
i

f1utanid [fud-Bhirtpe2- H@thhVﬁtladﬁldeylonWrmthmeolo[2 1-

acefpt, QA]@Qﬁ%%lidxg)Fpm?gﬁtlai Biol | euprolide, fnasteride,
herceptln met al nase |nh|b|tors I nhi bitors of
(2R)-3-[4-(4- Fluoro—Z—methyl—]H—mdol 5-yloxy)-5-methylpyrrolo[2,1-

f][1,2 4}triazin-6-yloxy]-propane-1,2-diol,
25 (2R)-1-[4~(4-Fluoro-2-methyl-] H-indol-5-yloxy)-5-methylpyrrolo{2, 1 -
f]1.2,4)triazin-6-yloxy]-propan-2-ol,
(25)-1-[4-(4-Fluoro-2-methyl-1 H-indol-5-yloxy)-5 -methylpyirolo[2,1-
11{1.2,4)triazin-6-yloxy]-propan-2-ol,
(2R)1-[4-(4-Fluoro-2-methyl-7 H-indol-5-yloxy)-5 -methylpyrrolo[2,1-
30 f][1,2.4]triazin-6-yloxy]-3-methoxy-propan-2-ol,
(25)-1-[4-(4-Fluoro-2-methyl-7 H-indol-5-ylox y)-5-methylpyrrolof2,1-
f1{1.2,4}triazin-6-yloxy]-3-methoxy-propan-2-ol,

-79-



ur oki nase pl asm nogen activator receptor function,

grom h factor antibodies, growth factor receptor

anti bodi es, bevaci zunmab, cetuxi mab, tyrosine ki nase

i nhibitors, 15 serinelthreonine kinase inhibitors,

met hotrexate, 5-fluorouracil, purine, adenosin
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daunonyci ﬁMeq@we@Jnfeum Jizetlinich 1%{5,) -6- (L E- [‘-;yﬁ;ropoxy)-
dact i nonyci n hramycin, cisplatin, carboplafin,
n|tr%@éﬂomﬂsﬂﬂﬂd‘ﬁmﬁﬁﬁphalan chloranbu0|l busulphan

| oph Wc‘f%%
SYﬁc?Ps??ﬁgﬁﬁhggfﬁ¥%§2 ocgfg&h?9§epo§2|Ioﬂ%ﬂﬁﬁmﬁ@@L
anal @@@KY)@WE@QH@%HHH@]@IE@@G&\MI ogs, el eutherobin
anal 0gs. 21opaTkdss &&g&@&f 1315 RRPCE bl ARAY S AN

i rinotecan, I"avopyri dol's pro
i ncl ﬂﬂl,m@tlmm@zlomy]bl -matthyleitglangne aI response

modi T er Sy 584 2 Dimethylaminopropionic acid-[2-[4-{4-fluoro-2-methyl-1H-indol-
5-yloxy)-5-methylpyrrolo[2,1-f]-[ 1,2 4)triazin-6-yloxy]]-1-methylethyl estex,
[(LR), 25]-2-Amino-4-methylpentanoic acid [2-[4-(4-fluoro-2-methyl-1H-
10 indol-5-yloxy)-5-methylpyrrolo[2,1-f]{1,2,4])triazin-6-yloxy]]-1-methylethyl ester,
[(1R}, 25]-2-Aminopropionic acid 2-{4-(4-fluoro-2-methyl-1H-indol-5-yloxy)-
5-methylpyrrolo[2,1-f][ 1,2 4]triazin-6-yloxy]-1-methylethyl ester,
4-{4-Fluoro-2-methyl- 1 H-indol-5-yloxy)-6-(3-methanesulfonyl-propoxy)-5-
methyl-pyrrole[2,1-f][1,2,4]triazine, and
15 N-{3-[4-(4-Fluoro-2-methyl-1H-indol-5-yloxy)-5-methyl-pyrrolo[2,1-
f]{1.2,4ltriazin-6-yloxy]-propyl }-methanesulfonamide.

1. A pharmaceutical composition comprising at least one of the
compounds of Claim 1 and a pharmaceutically acceptable carrier therefor.
20
8. A pharmaceutical composition comprising at least one of the

compounds of Claim 5 and a pharmaceutically acceptable carrier therefor.

9. A pharmaceutical composition comprising at least one of the

25  compounds of Claim 6 and a pharmaceutically acceptable carrier therefor.

10. A pharmaceutical composition comprising at least one or more
compounds of Claim 1 in combination with a pharmaceuntically acceptable carrier and
at Jeast one additional anti-cancer or cytotoxic agent.

30
11. A pharmacentical composition comprising at least one or more

compounds of Claim 5 in combination with a pharmaceutically acceptable carrier and
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at least one additional anti-cancer or cytotoxic agent.

12, A pharmaceutical composition comprising at least one or more

compounds of Claim 6 in combination with a pharmaceutically acceptable carrier and

at Jeast one additional anti-cancex or cytotoxic agent.

13.  The pharmaceutical composition of Claim 8, wherein said anti-cancer
or cytotoxic agent is selected from the group consisting of: linomide, inhibitors of
integrin otvB3 function, angiostatin, razoxane, tamoxifen, toremifene, raloxifene,
droloxifene, iodoxifene, megestrol acetate, anastrozole, letrozole, borazole, |
exemestane, flutamide, nilutamide, bicalutamide, cyproterone acetate, gosereline
acetate, leuprolide, finasteride, herceptin, metalloproteinase inhibitors, inhibitors of
urokinase plasminogen activator receptor function, growth factor antibodies, growth
factor receptor antibodies, bevacizumab, cetuxirnab, tyrosine kinase inhibitors,
serine/threonine kinase inhibitors, methdtrexal:e, S-fluorouracil, purine, adenosine
analogues, cytosine arabinoside, doxorubicin, daunomycin, epirubicin, idarubicin,
mitornycin-C, dactinomycin, mithramycin, cisplatin, carboplatin, nitrogen mustard,
melphalan, chlorambucil, busulphan, cyclophosphamide, ifosfamide, nitrosoureas,
thiotepa, vincristine, paclitaxel, docetaxel, epothilone analogs, discodernolide
analogs, eleutherobin analogs, etoposide, teniposide, amsacrine, topotecan, irinotecan,

flavopyridols, proteasome inhibitors including bortezomib and biological response

modifiers.
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