CERTAI N CHEM CAL ENTI TIES, COWPCSI TI ONS AND METHODS
[001] This application clains the benefit of U S.
was@gosiopnal Patent Application No. 60/ 835, 272pct/ukd7/017295
August 2, 2006, and U.S. Provisional Patent
Application No.60/921 ,054, filed March 30, 2007, each
of which is incorporated herein by reference for al
pur poses. [002] Provided are certain chemcal entities
t hat nod METHOQIXS OF MIA KNG ESTERSOEIGAMPTOTHECINS
skel etal troponyosin, skeletal troponin C, skeleta
troponin |, skeletal troponin T, and skeletal nuscle,
[0001¢| udTing applimgtimartlamartd begefitomder 35hE1SE0T§ 1 19(s) efgirior &KS. Provisional
the skeletal sarcomere. Al so provided are certain
PacheApp@whtienNo t604S 7,4p M Atlechd agitst tla 2006 nyhdachi it inoorpomted in its entirety by
nmet hods of treatnent of one or nore of obesity,
refe@ncdperina, wasting syndrone, frailty, cachexia,
nmuscl e spasm post-surgical and post-traumatic nuscle
weakness, and neuronuscul ar di sease. [003] The
cyt oskel eton of skeletal and cardiac nuscle cells is
FIELDQOE THIOENVEYTION hat of all other cells. It
consists of a nearly crystalline array of closely
[0092¢ k e dTIeyiressitsh entibn latesad nethods dfodakitgeestay afeamp®thedine
sarconere is elegantly organized as an interdigitating
array of thin and thick filaments. The thick filanents
are conposed of nyosin, the notor protein responsible
BACKGROUND OF AHE BRVENdRONa| energy of ATP hydrol ysis
into force and directed novenent. The thin filanments
003k cdrpopediean, acoitaioxipralkaleid frst dspdated ifrpry the|waeod| and bark of
array. There are four regulatory proteins bound to the
Cagrathecqiidcuminatas(Nyweceds) By |W)sar\d¥lés sowmerkers (- e t(chetye Soc. 88, 3888,
nodul ated by calciumions., An influx of intracellul ar
1968} wesiAi9w to have aniiymwer ectivipiraeainst the moupy [erkesna Lt fg1Q system. The
filaments slide past each other driven by repetitive )
strpgigrg of cempiothegin, amalkalpk Whichdeyp caByRanhisOsRpirmetipdels pikploid group
actin filanents. [004]%&yosin i.s the npst extensively
(Hegkgrrastet ot -59re: Chiem il $345p ) Hioeiinghowprbelopeastinmyla £9)-
di stinct classes of myosin in human cells, the
bsin-11 class is responsi bl e for contraction of
skel etal, cardiac, and snooth nuscle. This class of
nyosin is significantly ddfferent in am no acid
conposi ti opdand.in, oker absl st plcture frompyosin in
the ot hef*}) y'st i Myosi n- ) consi sts
ded together by a | ong
al pha- hel i t@ od t i tRht assenbles with
other nyosin-lls to formthg coredHof the sarconere's
thick filament. The gl obul ar N\yeads have a catal ytic
domai nwhere the actin binding and ATP functions of
myosi n take place. Once bound to an actin filanent,

[Odgﬁgn ; e'hﬁ?%&n?gune 3%22’:&5} gﬁnfenta@y-gﬁc 5 g ?ﬁ?m lv@ﬁd&\l)t' gncaasymmetrical

e I'n structural mat 1ron o catal yt1

cerﬁ?ngﬁitrﬂgw{th %?g@%&hf{’ﬁé&%ﬁ. fﬂg%g%&ﬁm ﬁhﬁ %tem inti)@es a pyrrolo [3, 4 -

-Chal n I ng ver armdondl n that” extends from

b] HU@IOHJ\@%L&S‘ (rhn%_@%, B hhé oy @&Fﬁaté.dsp)&ﬁ&ma in?ﬁ?), and a six-membered
power stroke. "Thi s change'in ofientation of the myosin

lacERrihd ES GAtRhh BNHHERxIGrés. CAmpRidRRh WG flsfiafifterest from the time of
filament” of which'it 1s a part to nove with respect to

its il G all iBb1 R ACAeo fis InBfERREhY Activity GA thel mbisse DAKBRAa L 1210 system. Earlier
Un- bi ndi ng of the gl obular head fromthe actin ~
filanment (al so Ca2+ nodul ated) coupled with return of
the catalytic domain and light chain to their starting
conformati on/orientation conpletes the contracti on and
rel axation cycle, responsible for intracellular
nmovenent and nuscl e contraction. [005] Troponyosin and
troponin nediate the calciumeffect on the interaction
on actin and nyosin. The skeletal troponin conplex

regul ates the action of several actin units at once,
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manmal whi ch net hod conprises admnistering to a

mamal in need thereof a therapeutically effective
w@rgerpiiopf at | east one chemical entity descrimegus2007/017295

herein or a pharnmaceutical conposition conprising a

pharmaceutically acceptabl e excipient, carrier or

adj uvant and at | east one chemcal entity described

herein. [014] Also provided is a nethod for treating a
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c‘éﬁagto?hecm i s%tf £ i s ﬂatsoﬁ;é’le i t%vi%{er[] bﬁ‘ére?oeré e'a&g?o‘ihe%m was evaluated clinically as a

STE R S R0 5 e s
A AL Bl RS Sn B YL A b beleremater. e

par ent OSE S rom t

sft 046’1 °W769m%%t6a!1639‘i'97’2‘9wg§@e¥ an CaL,QelQ}he% g %p 145 511972, Moertel

esent specification, I"ow ng" wor and phrases

?5 . C% %e rC@Jelnth)ept ?dﬁid 95 ol9'7§“’§1d tShﬁaeEB ﬂgéarf&?r éﬁ‘etmother Rep. 5:25,

| ow, excep to the extent t e context In

l?’fu)c'hhetsp ?ééu &ﬂ%&e'&bﬁ%%ﬁ%m fi §rials. Uonkindd¥€evaluation of this

lOMAng a reviations and terns have the indicated

aPBERMAE hdt HRUGARMY carbixyTat@GRliY bnid6ds a5 RidNPEPME hhtfve camptothecin

pressure chem cal ionization atm = atonosphere Boc ==

Withthe 863 1acEcHe Mhta@t (Wall £, |19 15B%ationad SPRBRIEY brOB chemistry And
benzyl oxycar bony = carbonyldllntdazole DCM =

PULSRIbE) TR Nidatoids, Wﬁiﬁw efA1S el Rbdede =VENIZIBAMER, 7969, Giovanclla
Dl PEA = N, N—dllsopropylethylanlne DMF =

eMaINcdhéR ey 5 f,305BM9d 8. R tion hipettitit parahefeffofigntitumor activity in the
(DPPF)PdCIZ: [1,1

camPtotheclh FASINYhAY BSE¢std)ifed (WaR Redld 6kl R [FHakmagtol Tokicol. 17, 117,
) Et ethyl Et OAc ethyl acetate Et OH et hanol = gram GC

1970, THhes®realIBIhdicdy that 87 intatt lactbieltingHPAr(d &- hydadkyDE@8g e @ssential for
l'iquid chromat ographyl- = 1SO kg or Kg = kilogram 1 or

ahtitgmb# dc@ikit. CMS = | i qui d chr omat ogr aphy- nmass

spectronetry mz = mass-to-charge ratio Me = nethyl

[0006] = Iin MO8 YGioRar@ila leo bl ddund nkat Nbhie ofnbc heaivaten golatile derivatives of
resonance MPLC = medi um pressure |iquid chronatography

cafnptothe¢in hanechipiy amtitumbi dcgvignagainsoxenograft ofrthlihar wuimers KAidvanella et al,,
m crowave n- = normal Ph = phenyl (Ph3P)4Pd =

Stietdeq RAG (1046 p MRl b Hes piso rteyp shdvad thatradhinisBia@é) 8Pd@hRothecin with
= di chl orobi s(tri phenyl phosphi ne)pal | adiun(I1) rt or

clRfed-lactoneming ispiperiante iffectionss ecwater-sodubdmchaboxylate saltt(Giqvanella et al.,
= tertiary TES = triethylsilyl or triethylsilane TM5 =

GaniereRdyy 154§ BY32, dO9t)r iThesehfjridings fwther ©anfirmed the importance of the intact

trifluoroacetic acid THF = tetrahydrofuran TLC = thin

lactope ring hr Wiotegiograstitiyy- UV = ul traviol et vol = vol une

equivalent in m _/g or L/Kg for the limting reagent

lQﬂth s Ringepeingof S reamptothig("CBY ") lpasisito maich mre potent anticancer
"optional ly" is meant that the subsequently described

aghjpdtyt inormigg rthamrsn ahumeansan offfeptnyCRbtadsripigteredg idrapyegularly  (Mi.m.”

the description includes instances where the event or

suboutaneyskyr{cses- Ocandrigtrastamach §1 Ankkas Proyente bha very pgtegt anticancer agent
not. Forexanple, "optionally substituted al kyl"

enconpasses both "al kyl" and "“Zubstituted al kyl" as

defined below. It will be understood by those skilled

inthe art, with respect to any group containing one

or nore substituents, that such groups are not

i ntended to introduce any substitution or substitution
patterns that are sterlcally |npract|ca
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to 7 ring carbon atons. The ring may be saturated or
have one or nore carbon-carbon doubl e bonds. Exanpl es
w®toogyziloeml kyl groups include cycl opropyl, cycebusxbiiniz29s

cycl opentyl, cycl opentenyl, cyclohexyl, and

cycl ohexenyl, as well as bridged and caged ring groups
such as norbornane. [023] The term "al koxy" refers to

the group C>a|ky| including from1l to 8 carbon atons

str i c_conf

' hrts mlce e en Browin n l%n in u%lg ice (Giovanella et
g?gﬁ‘o on% ereb‘l’ a‘?’ 8 dl B8 e paP Lpydganies €

alt I'Hagzgg-hReanS 103%36?991?(130 IveelS vlv}{]e(r:IltHr%grs W % ltlﬂoélyl m humans, a
propoxy, |soproboxy, cy c? pyl oxy, cy cIo xyi

|0§VQF fll | keebf aIthQXWCer %tk/%”{n h r“?\];ﬁsr %Taézlz?kégw?sgéﬁ%?éd (Stehlin et al., In

n Ng one to SiI X" car ons

Caﬁégﬁr%&;mu t]\%gl /ﬁ)ttjé%Xr Aéeet[) é ®5t ?Rgl l%% 3e/pp\/\’§7&-5 5' n the

consti tuent

](SUH‘? 551“& [ﬁleﬂ xhé(llo}\) w%%%gérved WS%E E%q-c@l' tgdveqs In mice, 9-

ers ereln one or nore SUCh as u

m{rg{)anﬁf&?ﬁ@:line "9“! ")t Ras ron%ﬂ o 3at§ E@mﬁfe_e;%&.? lt%be@FPXgﬁnst human

uent epen osen rom

tugﬁ%%%ggf% v ;:)\’%EE]\I Rgraa[&% C(gfl J‘lclg'ly g%rﬂ& mmmes treated (Pantazis et
al;, Mih& ?RE% 1964 pW%E%R Doy . ‘F' Or SEHAN Pogshi 1 O,

0Xx0 (as a stitute or cyc oa

[0069)e" Owghaahkgi&ax sﬁnﬁ’esh&’énﬁ{neﬁa&é/d Yhat QﬂI h&ﬁﬁi& Y57%) of the INC drug

substltuted acyl (such as -CORb), optionally

prosthd i &Ht;ﬁ&nﬁléﬁ@xl@ HdREMYhation Y6 th B2 1868 BRlone form. Pharmacological
am nocar bonyl (such as - CONRbR), -OCORb, -OCO2R ,

smmth%%lagrmgp oNCQAHePotdPRdmIidtatios ¥ PRAY I c(nﬁﬂé&]hnal patients
as SRb) sul finyl (such as -SOR3), and sulfonyl (such

d&%m&?ﬁﬁa@m averdge NRIJRO 3% MRS Bufiprebent BHOHhE mofsédqaamne form.
optionally substituted G -C alkyl, optionally

[09¥RSt i tritpBdect|dkRBMENt WK isQERfinYingd) BRé |chh‘i§:£dre§}30|ﬁ§6§)flh this group of
optionally substituted aryl, and optionally

patieRs! AltHob gl hiphéretham rdydse RbtdirsedChigs @PTF srerseii Dri pndLloyw the results
substituted G -C 6 alkyl, optionally substituted

obtyificd M Mide,(3DP2L b&nabiemﬁubsdguﬁsub,@dnnhake vesy< bBalik himans). Clearly,
optionally substituted aryl, and optionally

therehvedsi af préssikg neddefop aimddificatich Whick wil diepednd elalal yhedhaairing opening
from hydrogen and optionally substituted C -C4 al kyl;

upinh iflentadide g thabkbod hiecubdtionogen t o whi ch they are

attached, forman optionally substituted

[00zt]er oRyr qEhinglis gartioydarlya pebbleinatie irethehcappitotberdrs| exist in two distinct
substituted group is unsubstituted or independently

fosmbattphiysivlegicali pHh ion & opabaverag shavrcin thesfooneing equolibriym equation:
three, substituents independently selected fromG -C4

al kyl, aryl, heteroaryl, aryl-G-C 4 al kyl -,

heteroaryl-C -C 4 alkyl-, C-C 4 hal oal kyl, -0OCl1-C4

al kyl, -OCi -C 4 al kyl phenyl, -G -C 4 aIkyI o0H, -CG-C

4 hal oal kyl -NU&S G -

-N(CL- CAR d4 IW o alky S,e
-N(G-C 4 alk )(O henyl -NH(
al kyl phenyl ), cyano, nltro oxo (as a substJtu?ént for

cycl oal kyl, heterocycl oal kyl, or heteroaryl), -CO H,
[OO%C\I)) OFhe @y&bi&}i’k macﬁﬁ%ﬁhe@nélo@bzhy(Jct)r(eQac@né]rnﬁé l6¥ tamptothecins with
H(G -C 4 alkyl), -CONH2, -NHC(O) (C 1-C4 al kyl),
wattHa{ Pispbrepn | gives- thé Gidlogicalykiyihotivé Qpefrferm  alddstiohally, & hydrolysis
1-C4 al kyl ) C(O) (phenyl), -C(O)C 1-A alkyl, -C(OC
1- &4 al kyl phenyl, -C(O) C1- hal oal kyl, -OC(O C1-C4
al kyl, - SQ2(Cl- C4 al kyl ), -SCE(phenyI) -S2(C1-c4
hal oal kyl ), - SC2NH2, - SO2NH(CB:=C4 al kyi ),
- SO2NH( phenyl ), -NHSOQ2(Cl1-C4 al kyl ), -NHSO2(phenyl),
and - NHSQ2( C1-C4 hal oal kyl ). [025] In sone
enbodinents, a substituted al koxy group is
"pol yal koxy" or -O (optionally substituted
alkylene) (optlonally substltuted alkoxy) and

T 1N N IS SN IS Y Y
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respectively to al kyl, cycloal kyl, aryl,

het erocycl oal kyl , and heteroaryl wherein one or nore

wd segh2mss up to 5, for exanple, up to 3) hydrogerusinsi729s

are replaced by a substituent independently chosen

from -Ra, -OR', optionally substituted am no

(i ncluding -NRcCORb, -NROCO2R , -NRcCONRbRc,

- NRbC( NRc) NRbRc, - NRbC(NCN) NRbRc, and - NRcSQ2Ra) ,

hal o, ano, nitro, oxo_(as a substitutent for

P@?@F‘b&’l‘ Kﬁp’l" 1ead éqscﬂflﬁleg% i3 Wperb%ﬁ:fa it bpmag, g}%pp)because the predominant

optlonally supstituted ac

higpan srum) PbupgseHSAk @afcaqnﬁﬂlayela%&tme %agtfew‘aafs formopthiph shifts the
ol BRI oS8 (90 e, Lty vty 207 199
Bipghereg 3&ng°§%§§teg§ﬁ Backrmory 15 ORI, 3458 Accordingy,

PREUER i BT Ryl at%‘eawsﬁlf’yxshﬁ%feﬂ PR fol e, ypr cels to cyce

bstit.ut
ttg%&?tﬁe Et%'assehuléts er:'nglgf alle afngah 8%%}1“‘? :}a%s ﬁ,f a considerable amount of
nal |y substituted Cl-Ce al kyl, optionally

0
§ %dtltuted cycl oal kyl, optlonally substituted
[Jb?% ero aelr% ?t'tetrrﬁ?t ﬂaaq'ﬁe eny mgc}éq:?) tplrc}v%J c%m%txes o camptothecm having

|ona y SUbS eroar

grr eggF g%g cévﬁ)hgrffie%h&ﬁﬁ%m sﬁtﬁikb wl%ana %Ea%egtp &g&?ﬁhbs\’ are the products of
m%ﬁ%&g)% OBQhé.Méé o u?%y"ﬁ%st offtht A c{' fek W& these raodnﬁcatlons have

ona erocyc group;

e tﬁéa&gbl tc}f %alla Xnesht%%ﬂdw{,@égw %tuﬁ(tzdétgltlons Other approaches have

unsubstituted or in epe ently W th one’ or

bggﬂggore g&!}s vindt &&la‘u% &€ 20- %ﬂ-p%\tdub fes a useful tool for the

pendent |y sel ected from C 4 al

p*b?etcﬁcglpaf bél:ton@ﬁ“% 'EOWfﬁ:l & Al !‘JYS& 'Pateh?ﬁgr@gﬁygmodes@nﬂes several acylated

al oal kyl ,

c un! n ili Ima main i
ﬁ’llléilb{thw Q?%?OC]_QJ% %I\Jﬁ)élr sgﬁb_l Rméﬂfl} rtge% %@/to;ﬁé‘ o _yhﬁ)‘t Pemain intact

uﬁ’dekydh}swloﬁkﬂlcéon%toﬁg kyﬂ))s Pa{%pho% ﬁds@h)&)q}i&eﬂ al. discloses CPT-
| phenyl ), - NH( -C4 al kyl phenyl), cyano, nitro,

d&mt&éswmcnﬁa.@eftéct.w ﬁmunt&rag&ugsl oal kyl,
het er ocycl oal kyl, or heteroaryl), CIEFI -C(O0C 1-¢4

[ohky! ., & Me@%‘f@ﬂ’fe@édﬂ‘é&tﬁ&s Gre“reﬁ&ﬂ%&il ih diter&elfH6Cprefarthg camptothecin
Mkw) -CONH2, -NHC(O) (Ci-C 4 al kyl),

estdkiC( O (phenyl ), -N(C1L-C4 alkyl)C(O (G -C 4 al kyl),

-N(G -C 4 alkyl)C(O (phenyl), -C(OG -C 4 al kyl,

-C(OC 1-A4 al kypphenyl, -C(O Cl-C4 hal oal kyl o

S—i

000 G OSOZ(CGRC@&OaIk |)’@$&:§@Qﬁ
- SO2( Cl- o - NH
- S2NH( phenyl ), - (Cl-A4 a yI) NHSO2( ph hbbba

and - NHSQ2( Cl- C4 hal oal kyl); and wherein optlonally
substituted &Y, optionally substitut eGPT esters

al koxycar bonyl , squinyI and sul fonyl are as defined
Direstedcplatipr) Qﬂ]cariﬁnethtee'n rwiths atgenit tagideahhydrides'with pyridingf & eatalyst was
to N-oxides of the groups -NHRd, and NRdJRd each as

ewiploped foe grepiringealkW-apst iatkeryl camptothepin eplarsdds shpwnrabavaye fthis reaction
of the corresponding am no group with, for exanple,

usuatly piyenhiple yighds.chut ghe avaitabdity peereanihaqid anhydridss destrittscthe scope of the
person skilled in the art is famliar with reaction
regdiitgi t i ons for carrying out the N-oxidation. [032] The

term "am nocarbonyl"” refers to the group - CONRbRc,

where Rb is chosen fromH, optionally substituted

Cl-C6 al kyl, optionally subst#4a-uted cycl oal kyl
optional | ysubstituted heterocycl oal kyl, optionally
substituted aryl, and optionally substituted

heteroaryl; and Rc is independently chosen from

hydrogen and optionally substituted C1-C4 alkyl; or Rb

and Rc take p together mnth the n|trogen to mhlch t hey

L 1



nunber of S and O atons in the heteroaryl group

exceeds 1, those heteroatons are not adjacent to one
weBREHgh1s | N certain enbodi nents, the total nupBeus®H7/&7295

and O atons in the heteroaryl group is not nore than

2. In certain enbodi nents, the total nunber of S and O

atons in the aromatic heterocycle is not nore than 1.

Exanpl es of heteroaryl groups include, but are not

[0|g|§§: ;ﬁ&&%ﬁléﬂ;ﬁdgg%de erbﬁﬁ?@mﬁum%g]'ykﬁ?ogwﬁ ([é%q)a)ﬁagent system

wé@&ﬁ%ﬂéﬁ%ﬁ%@d £or h%sl/gr%é; gTZelr]#%né cé’ QPIIF&Q dc?fgidn w"th a’lcohols and thiols.

RS 'yt*“oﬂm"séuﬁsei : “toﬁmoa%ttwhcenytmeemg@%.ezs b
benzofuranyl 20|ntdazollnyl i ndol i nyl,
pyri dazi byl quhe@bhnyl pyra 9
5,6,7, 8- ntlr dnc
deri ved fro uni v heﬂnmxumgﬂ radlcaﬂ% mho nQnes

end in "-yl" by r anaI of one hydrogen atontfr
aton1MAth t hepfree val ence are named by. ¢
"-idene” to the nane of the correspondi ng unival ent

Thi& Br&cRliure, Shdiveverd gP«X{ Qéld reg&%p)(_let Yt BnBrVWhe'ﬂ%tha%bQ{yhc acids are very

attachnment is a pyri y I dene eroaryl does not

elgaﬁ)gmésm 1Y &lidsPRe Wist Ble@tophilicCthe r@RtikY bivesOlow yield or no expected
het erocycl oal kyl, as defined herein [040]" Substituted

pl384& LOA. Yior 3k aRplk, \CherdR g Prdoniy ﬁl@{@pr%@éﬂp‘%ﬁ&|ﬂt{)ﬁona& with

one or nore oxide (-O ) substituents, such

thRYpro&Hdme! thblestdd pH88uct Wad ddsemially hst @Jtﬂﬁéfﬁir@&h«k )z‘thmn% %amptothecm was
meant a single, non-aromatic ring, usually wth

aloBd 088 x8%ovee@Nnt ai ning at | east 2 carbon atons in
addition to 1-3 heteroatons i ndependently sel ected

(i)uqm OXy6dadic &ﬂ&rfdérwaseﬂl% Ukd AOGLAbylatifg Went tdterify camptothecin with
combi nati ons conprising at |east one of the foregoing

pYIRIirR B AtHBraping afdn ¢h iBlylBRe SidrifeAlTRE reabtidhauEsHRMA Helow) occurred
nor e carbon-carbon doubl e bonds. Suitable

witktev geMqéspl kyl groups include, for exanple (as

nunbered fromthe |inkage position assigned priority

1), 2- pyrrolodlnyl 2,4-imdazolidinyl, o

4 plp ) PuUpsS
are al so conte¢p®mtedew$%cFﬁéﬂhg 2- nDrpholldy CO(CHZ)7CH3

and3- nor phol i nyl (nunbered wherein the oxygen is
assigned Sflority 1). Substituted h&PEmongnsatsal kyl
al so includes ring systenms substituted with one or
[0887le oXdthpugh)there agpinany chtms for preparingeamptothegiatesigss, each procedure
pi peridi nyl N-oxide, r phol i nyl - N- oxi de, 1-oxo-1-
hacsrﬁem TESHEIPRAS da%‘PHSSid ibQ}'Fo Aberetors thefpls |t§H'é F‘l'ﬁ?ﬂ to deyelop alternative
Fbterocycloalkyl also i ncl udes bicyclic ring systens
PrRFRVES(S T REcRItindTamtRtethecin §K5S- usual Iy with 3 to 7 ring
atons, contains at |least 2 carbon atons in addition to
1-3 heteroatons i ndependently sel ected from oxygen,
sul fur, and nitrogen, as well as conbinations
conprising at | east one of the foregoing heteroatons;
and the other ' usually with 3 to 7 ring atons,
SEYMMARY OF N grons i ndependent |y

[Oi} ﬁ;: ?\%ccﬁrﬁ% 11ty|

n and. i

| f d nit f
PSR e PP PSR BBt R new

@ ﬁ%the sane nDIecuI%F fornul a. "Stereoi soners" are
meg

P PrePAE SIS Of MRIAPSF NS the way the atoms are

arranged in space. "Enantioners" are a pair of
stereoi soners that are non-superinposable mirror
I mges of each other. A 1l: 1 mxture of a pair of
enantioners is a "racemc" mxture. The term"(..)" is
used to designate a racem c m xture where appropriate.

"Di ast ereoi soners” are stereoi soners that have at
Ieast tmo asynnetrlc atons but mhlch are not



the like, specifically such as isopropyl am ne,
trinmethylam ne, diethylamne, triethylam ne,

wda zoogoapyd am ne, and et hanol am ne. I n sonme emnyaol/vs20675017295
t he pharnmaceutically acceptabl e base addition salt is
chosen from amoni um potassium sodium cal cium and
magnesi um salts. [049] The term "solvate" refers to a
corrpound (e. g , a conpound sel ected from Fornmula |I and

[(ﬁﬁ§ cjd tlon W%9§1ng§@f* thy pﬂ:géh% MPA& @iﬁl te set forth in part in

the eo |npy|ca assoclation wth one or nore

t@&e@&ﬁﬂt%ﬁ Wictf f313)s r@lfdehllt baﬁ'aUﬂy b@%ﬁﬁzg&rﬁbﬂr&n stﬁé M@sﬁxtlptlolnt or may be

be understood that "a compound of Fornul a

leaﬁ‘ne@‘B PUACE Sthd PreSant Rvédtion ENIOSHR&Sanki g &@J&Qb’me Bxfesent invention

Formula | and the conmpound of Fornula Il, and sol vates

will bé RARLJGRIBRMAG by M8and/BF the @fen{Ehislatd esmsm%&Qleéﬁw pointed out
The terns "substituted" al kyl, cycloal kyl, ary

iftRt SpRRYl ankyl , andheteroaryl, unless otherw se
expressly deflned refer respectlvely to al kyl,

[6026] OalToydchiedd thk obﬁ&ﬁ B DR a6 R@nKY With @féq:uﬁﬁis@ﬁptﬂé Plesent invention, as
wherein one or nore (such as up to 5, for exanple, up

efnBodigd AR HeadrTbES héttin, the Plesdn® Fhvidtion, Mlpas | refaie€ B methods for
i ndependent|y chosen from - Ra, -ORb, optionally

nfaking tektetst T dampiotiecini cofiptsthg) geactvg £ EdapttheciNEorhidlind with at least one
-NR cCONRbRc, -NR bC(NR c) NRbRc, -NRbC(NCN)NR bRc, and

acyNiRin@ 8§$hRprotonated b at leasadiz,acldl t r 0, 0x0 (as a
substitutent for cycloal kyl, heterocycl oal kyl, and

[0021r 0 dditjonalofpatunes and jdvanthges of the @eksent \iveqSatcRillais setdoRh in part in
b) , optionally substituted al koxycarbonyl (such as

the@es2iptipn thanfoliowsrand iy parf{ @il @pareiGii i) deserlpGoR do may be learned
-0CO 2R, -OCONR bRc, -OCONR bR, -0OP(0)(OR b)OR,

by platdue\df tHesuesentaisvedktb. The wbjectiveb aidsotbér adsant£gERoGthe present invention
and sul fonyl (such as -SO 2R and - SO2NRbRc) , where Ra

wiil be ralizzd ahd ettaingst byonednk pf the lskstrientstand c@nbi@atona piyitylarly pointed out
optionally substituted cycl oal kyl, optionally

irsthb desctiptiondinth eprendeshaldimal kyl , optional |y substituted
al kenyl, optionally substituted al kynyl, optionally

[092Bkt i tAlt ea!elm,)abplitaﬁdﬂso prd eubdications gigatipnedtthrgughout the application are
heteroaryl; Rb is chosen from hydrogen, optionally

insatpotated in dhEiinticasy hy fef¢rence eieinand form aipart pf the resent application.
cycl oal k optionally substituted heterocycloal kyl,

[@938] ondl ?gyoéab@ﬂwﬁte@@ thahpgth thexfsegopite generi] description and the following
substituted heteroaryl; and Rc is independently chosen

detailne) drselintigR BreaeMpTY ORth FYRjanstory oply and frintendad fgy Rigvide a further
or Rb and Rc , and the nitrogen to which they are

explangtioreef the presanbig versionas&lainyeds ubst i t ut ed
het er ocycl oal kyl group; and where each optionally
substituted group is unsubstituted or independently
substituted with one or nore, such as one, two, or
three, substituents i ndependent 'y sel ected fromQ - C

T Al Ky

: T2 & 1‘,' QO C 4
[(ﬁl&hlv)w mmprﬁ%%ng lt?\lls%(ﬂ\ipﬁ h%ﬁ%g to _@etgeésdf ogl %mg\“g'stﬁrs oﬁ\f@nptothecms
Sl Al Yl S Bl Sl e e
ﬂé?‘@ﬁ'&&%ﬁt g‘gﬁcﬁ@})i’? {o %&g’ﬂ? Lngt ok Ut ent ] o%y%X@glcglﬁ'e&wns and the
I <y d&%f%epfgfmékt)tbw&e le% hen §cl)re ¥l’ﬁz%esfntd£vedt|on provides

aI kyI)C(O)(Cr 4 alkyl), -N(C 1-C4

al kyl ) C( O (phenyl), -C(O)Cl(?é[alkyl -C(OC1-c4

al kyl phenyl, -C(O) Cl-C4 hal oal kyl (I:(O)Ci-C 4 al kyl ,
- S2(CG -C 4 alkyl), -SOZ(phenyI), -SQ2(CL-C4

hal oal kyl ), -SO2NH2, -SO2NH(C -C 4 al kyl),

- SO2NH( phenyl ), -NHSOQ2(Cl1-C4 al kyl ), -NHSOQ2(phenyl),
and NHSOZ(O C4 hal oaI kyI) [051] The term

Y N a



and strength. Oten sarcopenia is attributed to

ageing, but is also associated with H'V infection.
wd0osopers a may lead to frailty, for exanple, Par/U§®07/017295

el derly. [064] As used herein, "wasting syndrone"

means a condition characterized by involuntary weight

| oss associated with chronic fever and diarrhea. In

some i nstances, patients wi th wasting syndrone | ose

%l/ %uhr? gef #n]egﬁ' delm gzts or aﬁﬂ!&%g #ﬁ?__&gﬂr Or@?‘t]ain intact longer
maA ﬁlgm gLuV g@drf Pé{rgkéﬂhhy P-ethgﬂgm?rtgpgmmﬂﬁ eEﬁn@ﬁg%e MP:%ﬁmr and anti-

nmpoun or exa

c%%ﬁ%@& '“’“‘?F‘%F’d“g %%Eﬁéble'l}’o‘%r UnSO' vat ed

rphs g anhydrates), conf or mat i ona

[(ﬁgﬂy L m@&dtr%r o a&% bP Qe Moﬂﬁnéﬁts Bh heC Bn%pé?llt' qﬁiv?enuaﬁ' methods are

as mx ereof. "Crystalline form'

ropﬂtca/ rrﬂi]cmgoﬁﬂ)ﬂﬁ lCn&YC?A of &'fr{gtotﬁ@yn &t Mélgge the ste of éTalctmg a starting

|nterc angea ereln, and are nmeant to inclu

céf'ﬁﬁf?tﬁ% i éJh?po%ﬂ&i withat Q&QUﬁe {c?fa’ffﬁg Sfent fﬂ%toﬁ&g@g*‘ﬁqeast ne acid, such as,

I nc I ng, for exanple, polynorphs, pseudopol ynorphs

sulfki¥ akRs . ThY gcryﬁ{tﬁé’a i s@h @hé&th @x@lééféprgm {ol H?:Cfoﬂqéd"gn the starting
anhydr at es) , confornatlonal pol ynor phs, and anor phous

cdnPtBRecifSFiYRet da§usrare<bwvﬁ§db%weof unl ess a
particular crystalline or anorphous formis referred

[0026] [ OBSbnlBE Mo tmB&YiinkhtSSthi Rkt Camptbihedintrefint compound can be
I|n1ted to, conpounds of Fornula [ conmpounds of

cdntftotHéon bd 9- nlaﬁ&vﬂtéthmﬁm&ﬁﬂbic&ﬁ%bﬁe@ﬁ CERS ﬁmnﬁiéﬂﬂmhecin can be
t hereof . Pharnmaceutically acceptable fornms of t

a GOHTPRHTOIn 6BCPT 6Fla UBTRlleAivative hidler qah B BEREEPT ic6@pdund capable of being
acceptabl e salts, chel ates, non-coval ent conpl exes,

eqirifiddugs, and m xtures thereof. In certain
enbodi ments, the conpounds described herein are in the

[0027IM OfThp bAartingampiottikkinican daenhaillewsd fosmuldence, t he

terms "chem cal entity" and "chem cal entities" also
enconpass pharmaceutically acceptable salts, chel ates,
noncovalent conpl exes, prodrugs, and m xtures. [067]

"Pharmaceutically acceptable salts" include, but are

not limted to sal{s with inorganic acids, such as
hydrochloraté‘ hogphat e, i phosphate, hydrobronate
sul fate, sulff el an® | i ke salts; as well
as salts wt Ci h as nalate,naleate,
fumarate, tartrate,” succinat@ ™~ ¢itrate, acetate,
| act ate, net hanesul f onat e, pLqu@Hesulfonate
2- hydr oxyet hyl sul fonate, benzoate, salicylate,
stearate, and al kanoate such as acetat.e

queﬁc (ész')'ﬁ Teeiip- e e SFPUPARTRESTFY B‘fhsbtu%tszf’" g of theerings of the
| !

swlarﬁ ol Ao R R e 8. v oo
[ 068] .1

R SR ﬂ@@'ﬁ%@oﬁ%&nm&w& - e c%cmﬂ% gpop.+Cus

For mul a | b ddi 1
=R i Bacond Fu° G d?ﬁse&f"‘by o BriBGPals Rt ipy s Ry

(v(é}Jl §et Eeg%m gl(—:hs (? t 1 ggaq Vlegﬁ'dc’u;r can F)%t hf"nt grep 9}-‘ gomll about%i hydroxyl,

h ceut b aII a ad .
S ShubeiFe 5 gribs A ‘“sv? ﬁwe%* %%s&@stm e i or a substituted
0 eatj n e ut,p O t n
pl%"?ﬁg O%ﬁ a%: cor égﬂcgro\/\# 't ﬁe %o%\%dr?t |“§1%£1 kp r‘%g\cla% u?egl'% giy! group, an
preparing acid addition salts from base conpounds.
Those skilled in the art will recognize various
synt heti ¢ net hodol ogi es t hat ﬁ%y be used to prepare
non-t oxi ¢ pharmaceutically acceptable addition salts.
[069] As noted above, prodrugs also fall within the
scope of chemical entities, for exanple, ester or
am de derivatives of the conpounds selected from
Fornula I and Fornula II The tern1 prodrug |ncludes




t he compound of Fornmula I or the conpound of Fornul a

Il is not (S)-6-bronmo-1 -(1 -phenylethyl)-1

wdakdosti@ro[ 4, 5- b] pyrazi n-2(3H) -one; 1,5, 6-tri netty$2087/017295
H i m dazo[ 4, 5- b] pyrazi n-2(3H) - one; 1-nethyl -

H i m dazo[ 4, 5- b] pyrazi n-2(3H)-one; 6-brono-1
-(3-nitrobenzyl)-1 FLinidazo[4,5-b]pyrazin-2(3FD-one;

5- (hydroxynet hyl )-1 , 6-di net hyl -

quukngﬂtgtag héﬂa? §P(JUB rié_surl)stz {ljl;t)’e'j) Otthfng %)glﬂ))’r%l glRﬁ ZYN:;‘%C R!® can be a Ci4
ﬁ%lt %’L?PQPT Tre o%:(gqgg% d:gf;ecc):\t,\ll\ééjg g{)ﬁtu?n%ld Gf {hlg %hélllr Mr 11, or 12 position of
nﬁ% QS kl ctahI tal%g ié%és&gétbwed 16 gltl i gjt’] gtr:(b)-%{li :ﬂgg b Wvﬁ?ag 6?’? Fé/ an integer of

pti onal I'tutée

T BN U o MBI Wi oy o . o i
gi é#@ﬁ{s t@h ﬁ' Wﬁq%&.@r@b'c& $UhsED tuﬁ(g %repﬁnaéa C,.s alkenyl

oxy, op |on Ty substituted al koxy, opt

{?ﬂ?%r'ah% atﬁrgrglgp),[ 081 1{»@&% RY c§Hh§H tol"b?.gal Fél group). X represents

erocycl oal Kyl h sonme ‘enbodi frent's
gln(?. ltaﬂgylf%gﬁﬁ L &% alﬂtﬁ%’ﬂéhﬁfphxlcn s JatkoRy! gRRB) n&ﬂ %QM' group, a SiR3'!
zyl, y ’ -
PEiwhéte R MaRhgd th QII@D g?ow? b WY WZY VIO Y can be,
cyclopropyl sec- buty tert i sopropyl,

indeperdERKY hUCapanzyn/br a t@t habpeslaed alzy-f g}w@rpr&ermy R can be a hydrogen,
1- met hoxybut an- 2-yl, 1-am nobutan-2-yl, an

hdlogedl RRIBkéredndinifg %rc}’dp, ah Q3] glonpeRE (ﬁlfﬂ}?ﬁ AIRBINgBup)RLNO,, --OH,
is selected from hydrogen, halo, acyl, optionally

alkolg b t-Med | ower al kyl, optionally substituted am no,
optionally substituted pyrazolyl, optionally

[0D2DPt i tTht @chodhtkenild starBing cahptbihycif dbmpoudndt A ba laky 83sirable amount as
optionally substituted | ower al koxy, and -S-(opti

iong| dsy suFfibisnt hdylaticlg | apestr isapreydn) .to [dBB8EIrt b lastT® portion of the starting
enbodi nents, Rl is selected from hydrogen, halo, acyl,
capptothecih Ity a estbsdf danipesthécimey deatiitydd, heeliml Kyl @aimple, the amount of the
am no substituted with an al kyl group and with a group
stahingeamprotrriacympoand dao da fioorabont b toakywd0b ghgr morand

sul fonyl; optionally substituted pyrazolyl, optionally

[003D)t | tWitle despedt anythe acyirting ragenty theLdoglating i ageait géreyailyl in one or more
optionally substituted | ower al koxy, and

embBodimpits.operitaigs sheosstert gropp toowe foreledt yin) the[ §84ihg | gamptotheecin.  The
enbodi nents, Rl is selected from hydrogen, halo, acyl,
agfldtimgypient abkhangn orghnjoeeid dedveatiye, sogh asomadcid/halidp ot adidjandydride. For
am no, pyrazolyl substituted with | ower aIkI

mssn(eephq anvdating agepisednt kave dh¢ SwmlaaRKGOX| of dR,éFO)aOkylmerem X'is a
and | ower alkyl substituted with halo. [085] In some |
helidsostichenchloriflg of bromifie @nd R freRTRsentsANGYERNIC BRoMD angggrerally the R

al kenyl , al kynyl, |ower al koxy, dialkylam no, am no
20U sis | theteeriPwiheh fermsathryeregie wart a¢fdthei esier atigehsmgat onto the starting
chosen from acyl, am nocarbonyl, al koxycarbonyl, and

capptpHegin corpy?ta@olwpremascylaflmw Ry ?wm rp%ﬁekyle the R' group can
-S-(optionally substituted | ower alk ] | ower al k

be, Ay alkyh@PUR RSN 254 (HisE ) stalieyd arapps hexsiaalky! grosey su%a%ﬁarcs cycloalkyl
enbodlnents Ri is, selected fron1hydrogen br ono,

BEMPoRbalkeny], %Pﬁ\%‘{chﬁ (é?t'ﬂylal eﬂY'o%’?PP °h%‘k€‘?f§?‘ly group such as a C-Cis

but enyl , propenyl V|nyI th et hgx
PRYNGPLRI F3RAGHITIC SemplenytTa ] upgnac'sr@t Rw aig, Bt [lfpb . CHLCHy;
with up to three fluoro groups. [087] In sone

enbodi nents, R is selected from hydrogen, brono,

chl oro, fluoro, nethyl, ethyl, n-propyl, isopropyl,

di net hyl ani no, isobuten-1-yl, &2z)-propen-i-yl, (E)-
propen-1-yl, propen-2-yl, vinyl, ethynyl, nethoxy,

et hoxy, nethylsulfanyl, and trifluoronethyl. [088] In
some enbodi ments, R is selected from hydrogen, hal o,
acyl, optionally substituted al kyl, al kenyl,
optlonally substltuted cycloalkyl optionally

R b . o



(S)-6-((dinmethylam no)nmethyl)-1-(1-phenylethyl)-1Him
dazo[ 4, 5- b] pyrazi n-2- ol;

wd B)0s621025 hydr oxypropan-2-yl)-1 - (1 -phenyl et hsd)e92007/017295
H i m dazo[ 4, 5- b] pyrazi n- 2- ol ;
(S)-6-(2-nethyl prop-1-enyl)-1-(1-phenylethyl)-1
H i m dazo[ 4, 5- b] pyrazin-2-ol; (S -
- Cret hyl sul fonyGO-i - Cl - phenyl et hyO- | Hi mi dazo”. S-bl pyra

ch @t : :
cRCHh, SeH.ConcHy  CHOHCHCHOHCH,  CHCHCH,  CHCH,

. S- Dbl pyrazi n*-ol ;

Ct‘s?‘:‘éf‘%:érﬁf phol i nonet hyl ) - 1- (1- phenyl et hyl ) - 1H i mi dazo[
4, 5- b] pyrazin-2-ol;
(S) - 6-brono-1-(1-hydr oxybl]Jt)ﬁHZ- yl)-1Hi m dazo[ 4,5-b] p
yrazin-2-ol; (S)-6-brono- -(k
- nor phol i nobut an- 2-yl) - 1 ¥Him d@He] 4, 5- b] pyr azi n- 2-ol ;
(S)-6-brono-1-(1-norpholinopropan-2-yl)-1
H i ni dazol 4, 5- b] pyr azi n€¥lol T 9) C@J{r\om)- 1-(1
-phenyl ethyl)-1 H i mdazo[ 4, 5- b] pyrazin- 2-ol ;
(S)-6-bronp-1 -secHltyl -1 CHy;
H-i mi dazo[ 4, 5- b] pyr @z n-2- ol ; y
(S) - 6- cycl ohexenyi - 1- (155henyT et hgHy 1
H i m dazo[ 4, 5- b] pyrazi n- 2-ol ;
(S)-6-cycl ohexyl - 1- (1- phenyl et hyl ) - 1Hi m dazo[ 4, 5- b] py
razin-2-ol; (S)-6-ethoxy-1 - P-\Khenyl ethyl)-1
H i m dazo[ 4, 5- b] pyrazi n-2-4l ;
(S) - 6- et hyl - 1- ( 1- phenyl et S 1=t FRe®Ez0[ 4, 5- b] pyr azi
p- 2-ol ;
(S)-6-hexyl-1-(1-phenyl et hyl )-&H—i m dazo[ 4, 5- b] pyrazin
-2-ol; N
(S)-6-isobutyl-1-(1- phenyéﬁt hyl ) (r]%gk %{’n dazo[ 4, 5-b] pyra
zin-2-ol; (S)-6-nethoxy-1--(1-phe £ hyl)-1
H i m dazo[ 4, 5- b] pyrazi n-2-ol; (S)-nethyl

- hydroxy- 1. <l yhgethyd s
CéP: %ﬂéﬁw éHS &Hg E@E‘aéﬁﬁééé -C%Je(F’b'Eﬂ;y | at e;
(S)- N, N-di et hyl - 2- hydr oxy- 1- (1- phenyl et hyl ) - 1Hi m dazo
[ 4, 5-b] pyrazi ne-6- carboxam de;
(S) - N-benzyl - 2- hydr oxy- 1-( 1-€henyl ethyl)-1
H i m dazo[ 4, 5- b] pyr azi ne- 6- £ boxam de;
(S, E)-1-(1-phenyl ethyl)-6-(prop-1-enyl)-1
H i m dazo[ 4, 5- b] pyrazi n- 817 (S1z)-1 - (1
- phenyl et hyl ) - 6- ( pr op- 1C- nyl)-1 CH,

H i mi dazo[ 4, 5- b] pyrazjin=22ol ;
(S, Z2)-6-(hex-2- enylc)l_l/ll/[]( 1- phenyl et hyhéﬁljl-i m dazo[ 4, 5- -
b] pyr azi n- 2- ol ; 2
(2)-1-(pentan- 3-yl )-\6<(?§_§p-_1-_eny{:gl- Wi i dazo[ 4, 5-b] p
yrazin-2-ol; (Z)-1 -cyclolexyl-6-{pfop-1 -enyl)-1
H i m dazo[ 4, 5-b] pyrazin-2-ol; (2)-1
-cycl opropyl -6-(prop-1 -enyl)-4d
H-i m dazo[ 4, 5- b] pyrazi n-2- g
(Z)-1-isopropyl-6-(prop-J~gnyl) -1~ .
H-i mi dazo[ 4, 5-b] pyrazi n-2-ol; (2) -lg-’(’pr op-1 -enyl)-1
- (tetrahydro-2H pyran-4-yl)-1
H-i m dazo[ 4, 5- b] pyrazi n-2- ol ;5
1- (1- ami nobut an- 2-yl ) - 6- br gaB- 1A\ i dazo[ 4, 5- b] pyr azi n
-2-o0l;
1- (1- nor phol i nobut an- 2-y|§l-{1l—l-i m%’ggglfﬂ, 5- bl pyrazi n- 2-
“’%‘(]2- hydroxy. DTsent ah- 8 IS T i Bar o F 48 STBY At n- ot 2T
5-yl) et hanone; 1-(pentan-3-yl)-1
Hi m dazo[ 4, 5- b] pyr azi n-2-ol ;91- (pent an-3-yl)-1
H i m dazo[ 4, 5- b] pyrazi ne-2,6-diol; 1-(pentan-3-yl)-1
H i m dazo[ 4, 5- b] qui noxal i n- 2- ol ;
1- (pentan-3-yl)-5-vinyl-1
H
1-

i m dazo[ 4, 5-b] pyrazi n-2-ol;
(pentan-3-yl)-6-(prop-1-ynyl)-1Hi m dazo[ 4, 5-b] pyraz



6-((2-hydroxy-1 -(pentan-3-yl)-1
H i m dazo[ 4, 5- b] pyrazi n-6-yl )ethynyl )-1 -

wa@ p@shznis-yl )-1 Him dazo[ 4, 5- b] pyrazi n- 2( 3H) POIY€52007/017295
6- (di rnet hyl am no) - 1- (pent an- 3-yl ) - 1Hi m dazo[ 4, 5- b] py
razi n-2(3H) - one;
6-et hyl -1- (pentan-3-yl)-1H i m dazo[ 4, 5- b] pyrazi n- 2( 3H)
-one; (E)-1-(pentan-3-yl)-6-(prop-1-enyl)-

aeyb Rt s PR R ‘gfig’{%’yi%)q% Roriecheleyy serbesipfr group in the
acpil_lﬁt %gg%[uie irbfhe méltho Cé%g mvérﬁlonp ’l]he nYAuz-xf %f acylating agent

pyrazin

us(eg) n é-fg Prgx%o th the pr(egenQ anent‘ieorycaln b% Iz_1|-n Ialrrlr(])Iun asﬁﬁ{cxe'n? §obt]hgty drester group
1s( fE ?-rn6 gilrl) réﬁﬁ%?mnﬁgyczla)npgo?{e% téo%ﬂ% R~ SHML aodad lo)f 'tl"l]bHééymting agent

azo

m(:ﬁl?d ’t ug n% %IH% ho&%gﬂ%gf ]9 ?rL atg aROLg (ISIH)based on acylating 20 gto 30 g
@ngﬁazoﬁ IéacbnJ 1Thp¥gz{n?[g%@%;l Q’&—ﬂ?b&o)’v [}rowde exemplary amounts of the

razin

gén?ﬂgl %-tél;'e J3R4 PIRL fAqRt an 2 yl)-1Hi m dazo[ 4, 5-
[dogﬁ o %mféecé s ae#aql(sk§ AR RARr Gk el HREAI: the acid can

I ono-
bé:'iéléeeg] ggtgt?/{y?ic gﬁg}lﬁn% g?&ﬂ 'tl?é;bgl) Bg:? gfz' Itl{r?%argﬁgégﬁgot%ecm can occur with

the(olgann:l"a%wae@fvgmras éluckl'aé meqéna%ﬁdécrthkpwna;aﬁa@ (riREhci@R&n be sulfuric
-(1 -phenylethyl)-

aé"h bﬁb@ké\z&z{.&s s%tpliﬂﬂmq)ﬂﬁb!; Nor HAU), - TRE acid Shn be tbrkentrated acid such as
- phenyl et hyl )-6-(pip eridin-1 -yl methyl)-1

cdcb it ARZRI flri® adil PYhe&did oot HakR an Blar strength, such as from about 0.0001 to
(SJ-i-C -phenyl et hyO e- Cpi peri di ne-i-carbonyO | Hinda

aRit 0.00-M| By RighérN-Theé(aAdunO8Lacid Sedjm thelreaction can be a catalytic amount,
- phenyl et hyl ) - 6- pr opyl -

sudhi a1 b7 @bkt B DIPYS aBdud1 A RHindMSre preferably from about 0.20 ml to about
(S)-1-(1-phenyl ethyl)-6-vinyl-1Him dazo[ 4, 5-b] pyrazin

078 @A} aBd® 0.5 ml per reaction with 20 g to 30 g of starting camptothecin. The amount of
(S)-2-o0x0-3-(1-phenyl ethyl)-2, 3-di hydro-1Hi m dazo[ 4,5

acild) upad RZdabityZe-th€ astbrifdation keaction can be varied depending on the scales of the
(S)-2-o0xo0-3-(1-phenyl ethyl)-2,3-di hydro-1Hi nm dazo[ 4,5

reabtfdhg irwoived- 5- car boxam de;
(S)-2-0x0-3-(1-phenyl ethyl)-2, 3-di hydro-1Hi m dazo[ 4, 5

[00B3pY I d&x ithe phesentainyention) @cavedidg to one or more embodiments, the various
(S)-6-((4-nethyl pi perazin-1-yl)nethyl)-1-(1-phenyl et hy

rdajtadtbicambaleamutidgdsogdihgyyin ami ordér{ Sitiler seymentially, at the same time, or in any
(S)-6-((dinmethylamno)nmethyl)-1-(1-phenylethyl)-1Him

cahabiotibn5 -Asjyprgaciion rvessgl @hfbe wpast. The reaction can take place at any temperature
(S)-6-(2-hydroxypropan-2-yl)-1-(1-phenylethyl)-1Hinmd

atzwve[the, fedz]ngyrodnti of thexe@ithntosush as from about 20°C or higher. The reaction can
(S)-6-(2-nethyl prop-1-enyl)-1-(1-phenylethyl)-1Him da

ogeef 4t Bmbiepty tqgm‘er@(rg:ﬂp: olguated temperatures, such as from about 20°C to about
(S)-6-(4-net hyl pi perazine-1-carbonyl)-1-(1-phenyl et hyl
110°Crprimghgn z Sheireaetion] qay take iptace freahasierder, such as from 1 minute to 1 hour
(S)-6-(methyl sul fonyl)-1-(1-phenyl ethyl)-1Him dazo] 4,

o6 MeTey rThg i reackio Himey depends upon the amount of reactant used, an the desirable
(S)-6-(nmethylthio)-1-(1-phenyl ethyl% 1H i m dazo[ 4, 5- b]

apou Af ponyezsipn of he starting CPT to camptot ecin ester. The reaction can occur in
(S)-6-(norpholine-4-carbonyl)-1-(1-pheny Ieth¥) )-1Him

"\?&23(5"[‘(45!’99'[5]5 5% H3if-nAn zz(mle @ﬁ an inert atmospherc canbe’a nitrogen atmosphere
(S)-6-(norpholinomethyl)-1-(1-phenylethyl)-1H i m dazo[
4, 5-b] pyrazin-2(3H)- one; (S)-6-acetyl-1 -(1
- phenyl ethyl )-1 Hi m dazo[ 4, 5- b] pyrazi n-2( 3H) - one;
(S)-6-brono-1-(1-hydroxybutan-2-yl)-1Him dazo[ 4, 5-b]p
yrazi n- 2( 3H) - one;
(S)-6-brono-1-(1-norpholinobutan-2-yl)-1Hi m dazo[ 4, 5-
b] pyr azi n- 2( 3H) - one;

I T ~ 1 N\ A



6- br ono- 1- (1- (di net hyl am no) but an- 2-yl )-1H i m dazo[ 4,5
- b] pyrazi n-2(3H)- one;
w®20080001sL- ( 1- (et hyl ami no) but an-2-yl)-1 PCT/US2007/017295
H i m dazo[ 4, 5- b] pyrazi n-2(3H)-one; 6-brono-1-(1
, 3-di hydr oxypropan-2-yl)-1Hi m dazo[ 4, 5- b] pyrazi n- 2( 3H
) - one;
6- br ono- 1- ( 1- met hoxybut an- 2-yl ) - 1H i m dazo[ 4, 5- b] pyr az

O%Qgér(‘)%@o_i@%%mr phol i no- 1- oxobut an-2-yl ) -1Hi m dazo] 4,
0038 YR SFAEL o Es PG g CEEOFILE R b ne metnoss o

A e e PR PR Lo
-2(3H) - one;
6- br ono- 1- (pent an- 3-yl ) - 1H i mi dazo[ 4, 5- b] pyrazi n- 2( 3H)
- one;
6- brono-1- (tetrahydro- 2H pyran-4-yl)-1H i m dazo[ 4, 5- b]

pyrazin- Z 3H) - - bro®o-i-cycl ohexyl -1 H i m dazo”.
d- bl pyr azi N o
6- br ono- 1H jjmi dgzo[ 4, 5- b] pyrazin-2(3H) - o

;¢ H§OPT 0P : o

H-i m dazo[ 4, 5- b] pyr azi n- 2(;3HNgne;

6- brono-1-tert-butyl-1Hini dzg [ 4, 5-b] pyrazin-2(3H)-on

e,
6- cycl opropyl - 1- (pent an- 3-ylQ - 11?4 ni dazo[ 4, 5- b] pyr azi n
-2(3H) - one;

[0838} hy iy Ithid -fopand, ahe R \grduplidpresends distitubaty | qny oz bfi tH2( Sngs of the
H) - one; 6- hydroxy-1-(pentan-3-yl)-

strdcture diaove| h, gartidutayy BzepreR(GH,-N@8 NH,, N3, --OH, a halogen (e.g., F, Cl, Br,
6- net hoxy- 1- (pentan-3-yl)-1Him dazo[ 4, 5-b] pyrazi n-2(3

I)}—garbcne'l (GOOEY.hay sk all@p@m)lgm (3+¢/4lkenyl group, a Cs3 cycloalkyl group, a C;3
H i mi dazo[ 4, 5- b] pyrazi n- 2(3H) - one; net hyl

alRoxyt grqup; e rarexd Fraup) -CN,35@ hijdlrﬁml halpgandted ofliy! Bréxpp EH2)n NR,'
azi ne-5- carboxyl at e; net hyl

(whe('QR( @artipedrhprgx@u(ﬁllglfgr@jphy ¢embd an integer of from 1 to about 8), hydroxyl,
H i nj dazo[ 4, 5- bL pyraz2in-1-

Sy §Bu(vylpef@Rpépra ¢ &322yl IBtORP] 2t wnsubstituted phenyl group, or a substituted
N. N- di et hyl *- oxo-i - Cpent an- S- yO*. S-di hydro- 1 H-i m dazo

phengl Bf‘b‘?} a&icadonyl graumofess §OR°, where R™ can be a C,s alkyl group, an
N- et hyl - 2- oxo- 1- (pent an-3-yl ) -2, 3-di hydr o- 1H- mdqgo[

u@ugstvét}tﬁc;, phenyh grogp, TH mwegé)he@d (glo%tq-]§l|R3 1 (where R™ can be a C14
H pyrazal - 4-yl) - (pentan-3-y

alkyl; gwltpaz’g'[ed{ groB]) FSV} laezreﬁpegtlgqu pos(btleg\ed gt tBF 81’1‘5 lj_) or 11, or 12 position of

(hept an azo RYT az

"m* B BH%%ia(’if“Wé'M?ff 16, lrlrb’ppﬂa"’ QeWPam ‘?“’y‘f y y cart ps 4 integer of

i dazo

g b &k G 1556 g SR FroHRSB SO GE 1 G2 Fghy CHz €109,
C'f%((f&’erﬁ"é%'z(é)’ ﬂ'j'@é QR GDAPLRR] 57 g A G Y rgums o 2 alkeny!
gfe"? aap%&?'%a"f O oo R s By 9 Gy esiR. 3 represents

oo fr‘(”;ﬁ’e(rjt%ﬁ Sdegp) EERPy hiCoa 2R LB PP . ¢ SiRs"

16
ggﬁ?ﬂ&é‘ﬁ?o rbi ggfr ;Bz( %‘( gl%)mug ?%8'8%Z§9h)é"hgﬁenpou?1%sy can be,
oSR3I A BRIl PR o s oren

automati c nam ng feature of Cheerraw Utra version
10.0 from Canbri dge Soft Cor poratl on) as descri bed
bel ow. For exanple, the conpolhd: i.e., the compound
according to Formula | where Ri is (E)-propen-iyl, R2
is (S)-secphenethyl, and R4 is H, can be naned

(S, E)-1-(1-phenyl et hyl)-6-(prop-1-enyl)-1H m dazo]
4,5-b] pyrazin-2-ol. [099] Likew se the conpound:i.e.,
the conpound accord| ng to For rrul a I vvhere R is

. ~ A - " o .



compound of formula R2-NH 2 . The reaction vessel is

heated to about 110 C to 190 OC over about 2 0 to 4 0
worecos/hE®1s optionally with nmicrowave irradiati orcT/T§®07/017295

product, a conmpound of Fornmula 102, is isolated and

optionally purified. [0109] Referring to Reaction

Schene 1, Step 2, to a solution of a conpound of

Forrmula 102 in a suitable solvent (such as THF) is

'hgggeg‘g Hg'f’g‘i%ﬂ_ ?ﬁ%é@%%ﬁo%@%)‘éﬂ% ﬁg"gﬁg\éﬁg%}gcﬁy Sy Perdup), --NO,, --OH,
i ph 2 Th t d-of . Far my| ,
oG B8 TN SRR ol B T GodBlgrnm ccn s
' i L t i f
+ Rt ko SRR, NSNS Al 4521 S D50 Do O G o -

X ] Vi ng group, to conpounds of Fornula 104
irbehes

e of Steps 3(a-e). In sonme enbodi nents, X is

hal OTrr}t!:*J g;retgémlef {e%adkoﬂryl]tbe ??\gtﬁwé {hg Oﬁ%ge?]%i ifi¥ention are

Sche tep 3(a), a conmpoun ormul a

R [ nts of a suitable catal yst
csucﬁgg%j?gﬁkgggké%ﬂﬁﬂug¥gﬁﬁtabIe sol vent such as NWP o

r dioxane, @ suitable pase, and an excess (such as
about 1.5 th 32 _nolar #@quiyalents) of a suitable tin
reagent s Aas RLSnfbuty @ is mxed at fromabout O
to about RQOAC Fer—akout 6 4 48 hours. The product,
a conmpound of Bbr nul a 104gwwer8in Ris selected from
optionally substituted ah(ylp optionally substituted
al kenyl, optionally substituyted al kynyl, and
optionally substituted cyclooal#d/l, is isolated and
optionally purified. [01 12] Referring to Reaction
InSthiscfiven @a, R Sae pe 3{ b) NOa B mgyoeseots &,-Eo rikyl grodp [suahdan C,-C, alkyl
excess (such as about 4 to 5 equivalents) of a

QPR Wi 9 falkyh @rdupl, ICACNaal SupSRC 168, RlkengNgrodp or a C-C
g?u?ggblelsolgggg such as NNFDM?gﬁhgite& t 3 about 50 R

t : ] e , ional ly with
oAy g R AER, PR RPN, R B oG iR R B> o cvetoalio

Forrmul a 104 wherein R is sulfanyl, is isolated and . 5.
BIOHP: dRal 15 1ptlksry] stpupPp 218 “HefsePPrngroup. Resferablyvhen R is H, R™ is

Schenme 2, Stig 3(0%, a conmpound of Fornmula 201 an
CHeelss (suckHaSHalut 1.9 EHGHL R by al ent GHSHGH2CHCH,CHES;

compound of the formula R B(OH) 2, about 0.10 to 0.15
C@aﬁﬁ@ﬂ&ﬁ@%?”e%ﬂ@)’ﬁ&bb, a suitable solvent (such as

di oxane) and about 2 to 3 equivalents of a suitable

base (such as 2N K2CO3) is heated to about 90 OC for

about 6 to 24 hours. The product, a conpound of

Formul a 104 wherein R is selected fromoptionally

substituted al kyl, optionally substituted al kenyl,

optionally substituted al kynyl, and optionally

substituted cycloal kyl, is isolated and optionally

purified. [0114] Referring to Reaction Scheme 2, Step

3(d), about 2 equivalents of RxOH where ORx is Rl and

a suitable solvent (such as NWP) and about 2

equi val ents of suitable base (such as NaH) is added

foll owed by a conpound of Fornmula 201. The m xture is

heated to about 50 to about 200C for about 10 m nutes

to about 48 hours. In sone enbodi nents, the reaction

is heated for about 30 mnutes, optionally with

m crowave irradiation. The product, a conpound of

Formul a 104 wherein R is optionally substituted

al koxy, is isolated and optionally purified. [0115]

Referring to Reaction Schene 2, Step(e), a conmpound of

Fornmul a 201 , an excess (suchlZ&s about 2.0

equi val ents) of a conpound of the fornmula KRLBF3, an

excess (such as about 3 equivalents) of a suitable

base (such as Cs2C3) , a suitable anpount of

(DPPF) PdCI 2 (such as about 0.2 equivalents), a

sui tabl e solvent (such as dioxane and water) is m xed

o, I o o . I A PNIN NP~ I ~~




adm ni stered in sustained or controlled rel ease dosage

fornms, including depot injections, osnotic punps,
w@rdo®21015 ansder mal (i ncl udi ng el ect r ot r ansporggT/us2007/017295

pat ches, and the like, for prolonged and/or tined,

pul sed admi nistration at a predetermned rate. In

certain enbodi nents, the conpositions are provided in

unit dosage forns suitable for single adm nistration

of a precise dose. [0128] The chemical entities

descri bed herein can be adm nistered either al one

ornore typically in conbinati Wi th a conventiona
pharmaceutical carrier, excj nt or the like (e.qg.,
manni tol, lactose, starch.nmagnesi um stearate, sodi um
saccharine, tal cum ceIIquse, & um crosscar el | ose,

gl ucose, gelatin, sucro%ﬁi nagnesggglcarbonate, and
the like). If desired,the& pharm i cal conposition

can al so contain mJ®r anmounts of nontﬁch auxiliary
substances such as tting agents, enmut'Sffying agents,
sol ubi I'i zi ng agents, “HAyftering. erts and the |ike
(e.g., sodiumacetate, sodiumcitrate, cyclodextrine
der,i vatives, sorbitan nonol aurate, triethanol am ne
acétate, tri et hanol am ne ol eatg, and the like).
CGeneral Iy, depending on the Antended node of
adm ni stration, the pharnggeuticangquosition\MII
contai n about 0.005%to 95% in certain enbodi nents,
about 0.5%to 50% by wei ght of a chem cal entity.
Actual methods of preparing suygh dosage forns are
known, or will be apparent _~fo thase skilled in this
art; for exanple, see Rengpgton' scRggy,maceutica
Sci ences, Mack Publishing Conpany, Easton,
Pennsyl vania. [0129] In addition, the chenica

canidd ias. depc o et hepgelepaan. be Go-adm ni stered with,
afid Fhe:b%arﬁacéuti%gl conposiTrons can include, other
medi ci nal agents, pharnmaceutical agents, adjuvants,
and the |ike. Suitable nedicinal and pharnmaceutica
agents include nodul ators of e or nore of skel etal
nyosi n, skeletal actin, skeketdl tropomyosin, skeletal
troponin C, skeletal tro gLﬂ_I,H§keletal troponin T,
and skel etal nuscle, including fragments and isoforns
thereof, and the skel et gy, sarconegg, and other suitable
t herapeutic agents u ul “in the trestment of the
af orenentioned di seiflers including: antj;obesity _
agents, anti-sarcopepia agents, anti-wasting syndrone
agents, anti-frailty agepLs—anticpaehexi a agents,
anti-nuscl e spasm agents, agents agai nst post-surgica
and post-traumatic nuscl e weakness, and
anti-neuronuscul ar di sease agemts, as well as the
agents described in U S Patent )mplication No.
2005/ 0197367. [0130] Suitehl e _addcHi:@pal medi ci nal and
phar maceuti cal agents include, for exanple: orlistat,
si bram ne, diethyl propi on, phenterm ne,
benzaphet am ne, phendi netrazir@,. estrogen, estradiol,
i evonor gestrel, norethindreﬁg acetrate, estradi ol
val erate, ethinyl estradiOH,—re+g€HCHFRt €, conj ugat ed
estrogens, esterified estrogens, mnedroxyprogesterone

[08B€]t at The yiekltodshieakeannion cambeldtilenst#N% ved 1GE09U% td 29% by weight of the
human growt h hornone, riluzole, cannabidiol,

stytiegl cangaotbecirapiodoe iotonviros- to tae resteclafl caatptdtheacinl aPmfetablyy the yield of
drugs, and botulinumtoxin. [0131] Oher suitable
medi ci nal and pharnmaceuti cal agents include TRH,
di et hyl stil besterol, theophyl-l3-ne, enkephalins, E
series prostagl andi ns, conpounds disclosed in U S.
Pat ent No. 3,239,345 (e.g., zeranol), conpounds
di sclosed in U S. Patent No. 4,036,979 (e.qg.,
sul benox), peptides disclosed in U S. Patent No. 4,41
1,890 growt h hornone secretagogues such as GHRP- 6,
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the true scope of this invention, but rather are

presented for illustrative purposes. Exanple 1
wasesis of (S)-6-bronmo-1 -(1-phenyl et hyl) - 1pcT/US2007/017295

H i m dazo[ 4, 5- b] pyrazi n-2-ol [0141] Step 1:

(S)-6-brono-N 2-(1-phenyl et hyl) pyrazi ne-2, 3-di am ne. A

thi ckwal | ed m crowave bottle equipped with a stirbar

was charged with 1.0 equiv of 3 5-

e apacRin Y et 5 e caa%%@ P PEe 3 ap e of pypigghecin. More

mand a and heate O Cina mcrowave for
prﬁg%n the]*ﬁelgrgtgﬁ aftﬁod‘ '%o 9}(8\/\65 adsor bed onto 20 g

[0&?%}; & putityind/of the O%HEO ? %4 1osoartl [’l" tant is ummportant
f c/ Hexgne ) provi AEGTHE fe conp (06(5‘3?9‘

D&%T%Eﬁlggtag% Wéﬁé%g)%_ }g étrzgt‘%ng)a( fﬂ% ﬁlécg (}?réeing %% (&%\l@- l@ esters of CPT
th%%ﬂsmggﬁeztp i:rémsl\‘hg]r%%{i enyﬁ%er 1 §J ggtgg g CPT reactant is from
BRI g e —

99%“/‘ Cb(ﬁ\“i"égh\é? pl%'}"érétfw $hO Lm&l:?h OW @C@ﬁd dé{'ﬂ%hlle ;eggtants is from about to

mat er1 al ~ was COﬂSUﬁ‘E (appr ox

O.tl %75\}050%3, ok H\qg@tgl Murﬁ t§1§ R Gh{ M gfﬁ’egﬁ)ly, thAJ &rﬁ(;unt is from about

ete reaction e mxture was co to room

tol SRS '65/0‘3 offhd tHRERIMDo e IHEaf@r f ul addition of

vvater until gas evolution had ceased. The m xture was

[ﬁb*]m ed‘h%ﬁhth%%oﬂ&hugfﬁ)ne% t‘ﬁ@kz@lnt&%f e ﬁfﬁ%oﬁx%o\‘@ﬁh&qong as the

5 vol ume equi val en wat er and 1 X

mY IrMQ?mQﬂé‘hc\f aldsobreaét VAtH e CPTG tRE S3Miting! géﬁ?rTH@&ndlty of the acid
ried over anhydrous sodiumsulfate, fil ter ed and

sHoRIIOR dtfonk @Fough 1Y BE WBle t& bR%hafc the ABNIAGHZAREM cfPiIBe@P8 the reaction.
MPLC 5% - 40% Et QAc/ Hexanes) provided the title

SEEHEPRLRENIC G6YR, sach & MIBO,EHERIHNO;, labd/BICTOZ hivRRk¥s)abitity. Other acids,
319.0, 321 .0 (MtH). Exanple 1(a) [0143]

sucPlas ACRahy m@&em Be (skd Fhvethis| tehd W datalytici el diof r&achidbiY The pH of
razi n-6- yl)ethanone. An oven-dried scintillation vial

the QUidaR Ge itdnk abBout LT daboile: PREsrgdg the hdid is concentrated and is high in
(S)-6-brono-1-(1-phenylethyl)-1

putity. MFda&ainbl§ thd yncemtatio? carl bé frofh #bgut 60 to #bddt 100%. Preferably, the
(Ph3P)4Pd (0.07 equiv). The bottle was covered with a

cahdaniation isPRorafabbiin Snd apouitscle. WIrhé) puiitiy fof geenacideanDerfraim about 30 to
and anhydous di oxane (13 vol une equival ents),

atiout €00%y. Breferably,3hé p@tpmiis/from abebit 90 to about 100%. Preferably, the amount of
tributyl (1-ethoxyvinyl)stannane ( 1 .5 equiv) were

acddech &pycopyentratpd sulfimic aoih il from gbouty Litoeabpats! Mg atf ¢t tbal volume of
80 "C overnight. The reaction was quenched with 1 N

th @S nan Mare preferebly.ghe &0ounit is. frarh eberit RitSute ebava 8. 50h e the total volume
diluted with Et OAc washed twi ce with NaHCO3 and once

of¢he teaggpmtne. The organic | ayer was dried over sodi um
sul fate, filtered, and concentrated in vacuo. Flash

(088910 ma Poderalplhiythe Biid isagded oL the riRmre ahe EPDard the reyi daljde while the
provided the title conmpound (33% as a white solid.

mixQVE isnbeing APTed. Prefgably, thriapoumieingsid thaf pan P@gdm:]j to the mixture is
(S, E)-1- 511 phenyl et hyl ) - Wéprop 1-enyl)-1Him dazo[ 4,5

sufﬁ?xp}xrfqzt @ acid &0 act As a patalstywBraferablps qbpg tpcabputt & glass pipet drops of the
equi pped with a stirbar was charged wth

aq@yamb@d@g@tqabogg?%h@hw ef thg gyl halide (A similar amount of acid can be used
H-i m dazo[ 4, 5- b] pyrazin-2-ol (1.0 equiv), and

whevh the)asplgting)agept iscriher)thamrthe asyt halidelnbowexeer i aesgsieRy; anore or less
sheet of Parafilm and purged with nitrogen for 5 mn,
and L/-nethyl pyrrolidone (14 -Vl une equival ents),
triethyl amne (2.0 equiv), and (E)-
tributy! (prop-1-enyl)stannane (3.0 equiv) were added
by syringe. The resulting m xture was i medi ately
fitted with a septumand cap and heated to 120 Cin a
mcrovvave for 20 mn The reactlon was t hen d| I uted

" o~ N o o T Y, |



Exanpl e 2 Synthesis of 6-bronp-1-(pentan-3-yl)-1

H i m dazo[ 4, 5- b] pyrazi n-2-ol [0150] Step 1: 6-brono-N
wQz2dopentan- 3- yl ) pyrazi ne- 2, 3-di ani ne. The tit|®CT/US2007/017295

conmpound was prepared in a nmanner anal ogous to Exanple

1 Step 1 except that 3-am nopentane (2.6 vol une

equi val ents) was substituted for

(S)-sec- phenethylanine LCMS mz (APCI) = 259.0, 260.0

a{_i@/:gﬁ? b az id [:%iu tha‘rﬁﬁu?e of tﬁa@f’f gpdl_éae a\(:)ﬁ %P Bi")é'fé{’mlé l’v\;\\lgg the mixture is

razin oun

b%ﬁ by treating 6-brono-N
%pen an- 3- yI)pyrazine 2,3-diam ne in a manner

[%@i q?}%_é‘l&t@anp £ ?‘% q’F&échm éar{ ’ﬁ? thcea %85’ rQactor which
pn(e@rab]l%(rgz?lﬂfe@agﬁnﬁ ﬁgﬁ)sﬁﬁg psurl‘h %9)02) r;ldgtz{n edﬁélgdélﬁén gxbgut 80°C to

razi d ‘'mcrowave ott e equi ppe

ﬂq%t h%ﬁ’_ TI% gf'&hgg‘#s K\éa%ézl ﬁ n? ra%mi)t é()"’ept% b%ﬂt ?’TO°C and more

pyrazin 0 equiv

pﬂeﬁg}aﬁf E&Iregcgor%§ abodt @RI 1 € was covered wi t h a

eet” of Parafi n1an purged with nitrogen for 5-10

[dﬁ4'1‘ a'i‘#cfugﬁlgthcn%[&lgh velf Hin Undh tile Gesiel Widduct is formed. The reaction

eqU|vaIents) triethyl amne (2.0 equiv), and (E)-

tiknle! AN bY laf PARPaslse SO ﬂoﬁﬁ@ﬂﬁz@n@né gs vEaHEM. Wf@ra@l@dﬁl@ reaction time
by syringe. The resulting m xture was i medi at el

cdr B Bduti st{duR FRABE A Thér Binfdphefdl dudtedined to 12 0 c in a
m crowave for 2 0O mn. The reaction was then dil uted

(0042 EtAF GampRITesk rehdtidntifidictdd iNBzhithd hb¥relver and
once with brine. The organic |ayer was dried over
sodiumsul fate, filtered, séWdmeancentrated in vacuo.
Rever se- phase preparative HPLC provided the title
conpound (15% as a foam LCVMS nfz (APCl) = 247.1
(MtH) . Exanmple 2(b) X X > H NaSMe X X > %I /-~ Et MN
NWMP, 180 0 C/ ™ Gt [0153] H
6- (met hyl t hi o) - 1) pent an- 3-Y25%4 i i da2o[l, 5- b] pyr azi
n-2-ol. The tiRrfe ound was preparedRiy reacting
6- brono- 1- (pentan-3-yl ) -1H i m dazo[ 4, 5- b] pArazi n- 2-0
(1.0 equiv), sodiumthionmethoxide (1.4 eﬁ%lv) and
L/ - met hyl pyrrol i done (5.9 vol uneequi val € in a
manner anal agoug to Exanple 1(c). LCVB niz APCl) =
253.0 (M+H). Exanple 2(c) [0154]
(2)-1-(pent -6- (prop- 1- enyl)
yrazin-2-ol . '
reacting 6-brono- )
H—inidazo[4,5-b]p ra¥dn- 2-ol ( 1.0 equi+)ﬁx”*<\

(2) - prop-1-enyl bor oW &@id (1.5 equiv) an %

( DPPF) PdCl 2 (0. 15G8 V) In a manner angcagols to
Exmple 1(d). LCVB Tz TAPCI) = 247.0 (MrH). BRanple 3
Synt hesi s of B

1- (pent an- 3- yI)-l i m dazo[ 4, 5- b] qui noxal i n-2-0
[0155] Step 1: ©
N2- ( pent an- 3x jpoxal i ne-243-di am n

thi ck-wal | e cripwaYe bottF & equi p it Troa stirbar
was charged I Orqu|nox%| ne 2a 0
equi v) and 20 voIP equi val ent s of ~3- anm\itpent ane.

The bottle was fi tei with a septum and ¢apcﬁﬁdiheated
to 120 Cin a mc Ror 30 mn. The resulting
sol ution was conce rated in vacuo. Flash
chr omat ogr aphy (26% - 60% Et QAc/ HexangPr &tepyi ded t he
title conpound (78% as a yellow solid. LCVS nmlz
(APCI) =231 .1 (MtH).[0O1 56] Step 2:

1- ( pent an- 3- yI) 1 H-|w1dazo[¢4§ b] qui noxal i n-2-o0l. The
title conpound was prepared by treating

N2- ( pent an- 3-yl ) qui noxal i ne- 2, 3-di am ne in a manner
anal ogous to Exanple 1 Step 2 LCMS mfz (APCl) = 257.2
(N%FD Exanpl e 3(a) [0157] Synthesis of

(Z) (pentan 3 yI) 6 (prop enyI)-lFLinidazo[4,5-b]p




ot her proteins based on pH dependent precipitations
foll owed by successive amonium sulfate cuts at 53%
w@bshshba{ Sm | lie LB. (1981) Methods Enzynol 8pcHirs2007/017295

B: 234-41). The troponins were isolated as an intact

conmpl ex of TnC, TnT, and Tnl Et her powder is extracted

in a high salt buffer. Successive amonium sul fate

cuts of 30% and 45% were done; the precipitate vvas

dialysis into a | ow salt

[ ubili
(9B }uwﬁ@mo ishineda bshoglddmﬁbmébw E‘meﬁ e wemﬁotonaﬂon of
dj ent.. The
thﬁ?&ggt@a ?seah{ﬁlo‘?g ith ag g R it aﬁqgaf%m% fgqctive intermediate
AmpAERbA Pl ¢ d‘eﬂkxbfa%a%to JPrRORediE® o reth ?ﬂt@pwwﬁ@n forms an

ti I

585 RSB BB, SRR, B W o e
xi mal cal ci um regul ati on of the actin filament. The

prgg?cé?én is conducted at a pCa=6.5. Th| s cal ci um

IRRCT £ B Eub ot O b6 Sabiorr et e RBBeEr AP n e color
t h t te ki [l.act at

R RN I R TR Y —

b%?%{e g%rttmlgmf)rtélgﬁceggl%:separraggen ngt?lgclisn slu%ﬁ-h Er%(eva ?a{t:xgla Enl}%(/heosd-rcl;]rea filtration

m%{hr d. ScE)uo tpé'o u%?‘?btg%npgﬂgrdr%m%gﬁ‘% ftﬂ%%ﬁ@éﬂa{% a tcgm be punﬁed by

ottons

reégx& glcm%lgg s %ne% V\tgﬂa{n%% He %g{? cz | %(thiﬂecf in crystalline

ratlon as prepa

fo@m%@ﬁé@ﬁjs&mtza{%ﬁ- Q‘ld?(g' E?reg taft%F\ ﬂ%n{ t?-g Qﬁt}ﬁ}#mw add BNE

ust prror to n ‘each ol | owi ng

[ﬁkﬂps) IHEEB xﬁrﬂv% tlcﬂ'pwﬁﬁ;e f‘a?t?cg' V(Hﬂﬁ rby:th Q)IOW ougrrxgles which are

l"arge 150 X VI go

I QJW r 30 mn. 2.
m‘éeaggdr%?% \ggetlfact #ar%ﬁithﬁg?éﬁfltﬁr'@tgggeirgomder by squeezi ng
t hrough several |ayers of cheesecloth. Cheesecloth
shoul d be pre-sterilized by m crowaving danp for 1-2
EXANPIES Re-extract the residue with the same vol une of
buffer A and conbi ne extracts. 4. Spin in JLALO
ExégE (s) for 1 hr at 10K rpm (4 0C). Collect
supernatant through 2 layers of cheesecloth. 5. Add

[0046] t OCQm%tdiiMcﬁﬁfb MaElofatt C288) s pgp'afedQE‘ follows. Pl ate

at 4 0C for 60 mnutes to allow actin

0@@# nmesy STh @.65743 ] 8- 106/ VhripioRid anRNdride [67%, Aldrich
[ % 6 M%(eﬁlg%ll) gl r at 4§9an for S#rrrll)ln wél nl@n ne

Cﬂénﬁl;@ TR Milhahked! WIPKereiuédto al200 ml Bund- bottomed flask equipped with a
Depol yneri zation: Quickly rinse surface of pellets

mabrelic BiifréindA @Rl balths P eniRfurd\Rahheatedll Byedand Beth palile8tifring.” A few
by pre-incubation on ice with snmall anmount of buffer A

drioPs eRtN1 0)uireohttmerateaaFulihadid [(98-08%] AlC Bateagens USIAALS ChEmical Co.)
volune total in all tubes). Resuspend by hand first

witetaddeidrbop $¢ dagperheanbe Smtibathaerppérh@iesreadiad BOYUDRE rviixtufe was then
extra buffer using a 25 m pipette and notorized

stiitededt t 1 0:1G2F0foe Dsemighy (+ @AThr). N\ fiRe kodlinigr duwrs tod@emOfemperature, the
tubes. Honogeni ze in | arge dounce in cold buffer A on

reactidpn rhikeurd wiks ppared Phadm D0 rhbisel evatedrpogtionathyl poreort whilé eiiring. After
9. Dialyze against buffer Awith 4 changes over 48

stiitibig fop edughty 451Min, Gal thixaire dias Fijtzaedd. Heiresiduecbbsyined framn filtration was
the 45Ti rotor at 40K rpmfor 1.5 hr (4 0C). 11.

alGodededt-diyingefon 2 et  Ts- dddd erhde Bepdectawssatrpiséerfedrto geb00 ml round-
anal ysis and determi nati on of protein concentration.
[0162] To polynerize G actin-i&r storage add KCI to 50
mM (from3 Mstock), MgCl2 to 1 mM and NaN3 to 0.02%
(from 10% stock). Store at 4 C. Do not freeze.[0163]
Buffer A* 2 nMtris/HC, 0.2 nMCaCl2, 0.5 nM (36
m /L) 2-mercaptoethanol, 0.2 nM Na2 ATP (added fresh),
and 0. 005% Na- azi de pH 8 O Exan'pl e 8 Povvder

A NN N o Y




Solution G 3 MKC, 0.01 M potassium phosphate, pH

6.5. Al procedures are carried out at 4 0OC. 1. Qbtain
wo-H080219155kel et al nuscl e, such as rabbit skel at@hus2007/017295

muscle. 2. Gind twice; extract with 2 L solution A

for 15 min while stirring; add 4 L cold H2O, filter

t hrough gauze; dilute with cold H2Oto ionic strength

of 0.04, (about 10-fold); let settle for 3 h; collect

reci,pjtate. at 00, r min A rotor for 15 mn. 3.
b‘%f &kék paipRsd "Y'ﬁ' mmé% ition B; dialyze
L I - sl ow dd ~40
lﬂ@éﬁf " T8 tiRcstls ot Sr ageshaf o Pl Sapgl B9, 200 proot
A@ﬁk\ rClI L ugcgll gt 101’#%3% { mfvg%uw'?? 661‘]1!.][ ? | Ot rthen ¢ooled to room

rnatant to _loni

e St,r h of ?
tegpgra%urf duﬁ\ | Rure I%rlocglémtnwgse o ameEl)Vaer aﬂQf rlyset%]tllzagg)n ?rom ethanol.

P33 o @g&&;{ogx%g's%pug%g R, Bl %&eﬁ% HAfelohy (HPLO), and

suspen

SRl B AR g s '@znnﬁyer%hgéﬁagfgra@yaabc>
the {Dalent(i)cal 5( chekerr]ntl i ltlaé%@.s\?ah?yrt{;vﬁﬁ etthg htlp ﬁ%r&ﬁcln-ZO-proplonate

ara |nso

pr%?zllrlec? En ch labcpét%) ﬁr\%uw ng‘l@g}:ot&PNﬁcl;arQ\'l?%{egt R%Q&jnance (NMR) also

ze agal ns ut on tensi vel ont o
LR ate with solution
@%5*%59%%%')‘3 G e SRR e ™ Lt wi th 350 n
sol ution E; elute Mﬁth linear gradient of 0-0.5 M KC
in solution E (2 x 1liter); collect 10 m fractions;
E [egyosin fractions (>0.1 MKCl); concentrate by
overni ght dialysis against solution F; centrifuge at

(06991000 Wi{1he Qama Qrdsemure 3 O Exaipl@ RONEIist proaBetSHPTible 1, as shown
is then cut with chynotrypsin or papain in the

bdl6 WS W EE pR:fpalEb@Tlﬁ 116ing QRE BEEspbRding okgdnic@ 8 NdnhYiidN of Shloride as
soluble at the I"'ow salt conditions opti mal for ATPase

adydtin¥ afehtd. MHeIRIS FhSteRétRh-forthé PRidBetd drelsRdWRn T

procedures sinmlar to those described herein, the

[0OSOPOUIMSS nitfbebhVval fbdtidvlyn@ed adihe r¥Riibn SWSBI%% el Adadkions for the
t est ed. CHEM L COMPOUNDS RELATED APPLI CATI ONS Thi s

pRP#hiiGiishéin inSTAbR At &1 gRIBEVFEAVETE bilddQE 70 ¥/-110°CGKoPa minimum of 2 h
provi si onal application serial No. 60/821,101, filed

bRu@UBdingl usetD 0 MellihdS poinksOWese ostainediwith 8 NMEDN- SONIB® melting point
No. 60/827,919, filed Cctober 3, 2006, U.S.

afffafitisind védre apgorriectad.i @antgpesthedin Was plotHaS&bfrdid IThefHebple's Republic of
March 22, 2007 and U.S. provisional application seria

Chima 460/3&0 a Plrchiscd.e Nidei Inytrab2mp@€@¢ins tweee erepaned in the laboratory by
contents of each of which are incorporated herein by

ugihg sinr esfablighed epro&HQHGROSMDIODR FY-Eab NYENT | Spittiglie 1998, 1724, and is
sphi ngosi ne- 1- phosphate (Sl P) receptors 1-5 constitute

ingorparatddyhegdfin gatsamtitetansmenbr ane G protei n coupl ed

receptors. These receptors, referred to as SIP-1 to

[BSP- 5, Witleexsessiweargahic/acad dirivdiivey, $neh apardid glderide(ot bromide) and acid
- phosphate, which is produced by the sphingosine

aitiydeid®s, snealyping depie spH oractian inndiag carspiatheeio shascallogfe to react with
receptors are cell surface receptors involved in a

thegy dt@ogm ¢gmpeedting on at g3y edevatesldemperatura ufidagNg atmosphere with a few drops
roliferation and differentiation, cell survival, cel
of panssitented su/ivpindeidtas a easalystc 1A firg subssaucaE PrePAREPM(RBRIOthecin ester
SphlngOS|ne 1-phosphate is found in plasma and a

Pipalp¢te pgregbtainaddp hegl@gt!ése Tablg 1shews hecomparisonef ifeaction yields of
paracrine effects, including regulating the secretion

of growth factors. Administraffon of SIP to an ani ma

results in sequestration of |ynphocytes into the |ynph

nodes and Peyers patches w thout causing |ynphocyte

depl etion. This activity, which is of potenti al

utility in treating diseases or conditions associ at ed

mnth |nappropr|ate |nnune response, |nclud|ng

- . T T



hydr ogen, al kyl, al kyl ene-OH, aryl, alkyl ene-0O al kyl,
-CO H COX2-al kyl, al kylene- OC(O) al kyl, cycl oal kyl,
whedosnooys! o, -C(O-alkyl, -C(O-aryl, C(O) -arptkyb2007/017295
-C(O- QGalkyl, -C(O-Qaryl, -C(O -Qaral kyl,
al kyl ene-am no, al kyl ene-al kyl am no, and
al kyl ene-di al kyl am no, any of which maybe optionally
substituted on carbon with halogen al kyl , hydroxyl
Qr al ko nd, R ether W
&kt %%%ij’e ks e tF% 38 etaf s, ﬁeia%wmf%w% 3ogrding o the
urated or unsa ur@

prSﬁ)et"?BWSP 8% %"c?n;ﬁ%i mﬁ&rel’e% °d PLOFEPYTF BN AF
& fisbioratn alVRle LR Bt W*Fﬁ*aﬂ%ﬁ‘%aeﬁ Wgeafhed 'H%&h tion vields.
R527 K8 ol Sy ShERL B SR RsC @%%gwgedom preparing
es_t%%q@?gfnd %lﬁg% égﬁ %r%?ci%loFy)llelgj_&\%_& s?oqdmg anhydrides
werg%?g R Eéonggf %{hﬁ Z%"Z%%E?)J ggéa)gn?/vag?ble For example,

n&ﬁﬁ?}f] %hﬁv?gl? gpxﬁ'l Acx'lélgyg §é<én{ Q%s?ﬁjsgp H’Qrtpzﬁr}g%v% (espond g%eﬂﬂhydnde when
pk?ﬂ"% %t &:"i)rl %ﬁgnﬁngatﬁ.ym h’n?glttﬁghﬁ) Ghd reaaﬁ)onlylglﬁ%f I:i?e,zproduct was

J{% 1, camptothecin-

ependent ogen, , aryl, or
ompg%ocomﬂumm%me ygroups: 1- CH2 I-CH2 C(c) H2 H;
ah I's heterocyclo or heteroaryl. In sone

[(ﬁg?]gm Bt pr%?ar!ltﬁ)n@lo}f'“te guhistl lttﬂécﬁRng ets&rslusu?g Sfotier conventional

groups. I n some enbodi ments

plobddukd! ROBBENYMUAP BoQdlR! aiseeblisly déRbdYd, 8RE: work. Three reactions
invention is directed to a compound of formula Il:or a

with 3hiTPrellihre M erd attenstet. 2RIt f4ilkA 16 @fve tHBXRIRY BT esters, and

i s hydrogen, hal ogen, cyano, alkyl, aryl, heteroaryl,
the ¥ah@id daiptothtrehaesal Galeknobys telekeal , het er oal ykl |
-Oalkyl, -Oaryl, -Oheteroaryl, -S—alky
[oakkyy | em&»@val ke stblsache@eeo(:@ﬁhtml Kylcemgro@@al Ydrhvatives with the
al kyl SQ2 aIkernesquonyI al kyl ene- CO- am no,
cattdspdriingy 40t alhlyidedion ﬂaloﬁdldﬁ)ﬁb@iﬁﬁn@@ fhi phdsyritamiention, gave high yields
al kyl ene- NHCO2H, al kyl ene- NH- CQ2al kyl - CQral kyl, - OH,
for (€D ré@lckiyn as shCR)iOTabIK Y| Whe@dhihoyt cHIEdidd wasl eaifild)@d as an acylating
- CO-di al kyl am no, am no, al kyl am no, or dial kyl am no,
ageny thd HebDSbatatpacd aeafiivh @aead Eammothedin-20nedanoatedadRnyield while the
with 1, 2, or 3 groups selected from hal o, alkyl,
pieaiooslly keplorted fiethod ifONe lite@hiureo bnly@aed 60pl ; A i s
(G -C20) al kyl ene, (C2 C20)al kenyl ene, or
(C2- C20) al kynyl ene, each of which maybe optionally
sui bstited on carbon with 1, 2, or 3 groups selected
fromOH CO2H, CQ2al kyl, hal ogen, am no, al kyl am no,
di al kyl am no, -O al kyl, al kyl ene-O al kyl, al kyl ene- OH,
or alkylene-CO2H, Xi is a bond or is CH2, O -CHO, S,
-S(O, -5(02, -CO-, -C(OO, or NRx, wherein Rx is
Hor (C-Ce)alkyl; R and R' are each independently
hydr ogen, hal ogen, al kyl optionally substituted on
carbon with hal ogen, alkyl, or taken together with the
carbon to which they are attached form CO or a 3, 4,
5,or 6-nenbered ring, optionally containing 1 or 2
het eroat ons sel ected from O NH, Nalkyl, SO or SQ2,
any of which may be optionally substituted on carbon
wi th al kyl or halogen R is absent, hydrogen, hal ogen,
cyano, alkyl, aryl, heteroaryl, cycloalkyl,
het er ocycl oal kyl , aralkyl heteroalykl - O al kyl,
-Oaryl, -Oheteroaryl, aralké&y heteroaralkoxy,
- S-al kyl, aIkerne-C)aIkyI al kyl ene- CO2H,
al kyl ene- CQ2al kyl , aIkyISCQ. al kyl enesul f onyl ,
al kyl ene- CO- am no, al kyl ene-CO- al kyl am no,
al kyl ene- CQdi al kyl am no, al kyl ene- NH- CO2H,
alkylene NH-CCQaIkyI -CQ2al kyl, -OH, -C(O -al kyl,

~F N\ I~



this conpound was not usable as an anticancer agent in
vivo due to its high toxicity. Canptothecin itself is

wo n@gbaubie in water. Therefore, canptothecin Wasr/us2007/017295
eval uated clinically as a water-sol ubl e sodi um
carboxylate salt in the early tinmes. This form of
canpt ot heci n produced severe toxicity and seened
devoid of anticancer activity (Cottlieb et al., Cancer
Chenpt hlearbl'e Na %ﬁisond'oef aclig teld?'d H5§0 le %Z%B’f;ﬁation
Miggi a et a of ca@&%@ci ley rted pr e '
Moertel et al., ncer e her: Rep. é? , 1972,

and Schaeppi et al.,gCancer Cherg)t her. Rep. 5: 25,
1974). These resul ts|caused the jdi scontinuation of

phase Il trials. onoof this agent
showed that the so is only 10% as
potent as the native canfto VAN tonez cl osed

| actone ring intact (Wall et al., |In I98Q% nati onal

Synposi um on Bi ochem stry And Physh ol ogy of The

Al kal oi ds, Mothes et al., eds., Academ e - Verl ag,
Berlin, 77, 1969, G ovanella et al ., cancer res. 51,
3052, 1991). In additi oRA BN )par amet ers for

antit ractivhpty int in fargly have
been %u;?abl i shed (Wl | gfevgw;e%ﬂ%c%v.é%?ﬁﬂi’@&?.
Toxicol . 17, 117, 1977). These results indicate that
an igHact |actode ring E argg a - hydroxyl gregp are
esse@jiial for amtitunor actgqity. [0006] In 3989,
G ovaiiel | a et glj. found thaf, some of the non yater
sol ubjig, deri vatjves of canrg ot heci n have hi glfi)
ant i €H@r activity against Yenograft of humadot unors
(G oQghgl | a et B 7, Science 246, 1046, 198999 It has
al soCHeéihlG}bomHt hat admi niGtrati on of canpt ®@hecin
wi t hCHh osed | aclone ring i S3lsuperior to injeobions of
wat e€:H0l ubl e MOpoxyl ate sl t (G ovanel | a eggal .,
Canc€gHRes., 5INO3052, 1991y These findingsghurt her
confCshied t he i]{r@?rtance ofget he i ntact Iacto% ring to
f

bi ol 6giligal actiyhly. [0007],,Ring opening of
20( SrCgdmpt ot he,gb ("CPT") 8eads to much m)r37potent
anti cancer act ie%b%y in nicPdhan in humans. PA effect,
CPT adnini stered“#ntramuscdidarly ("Lm"), 92

su . , —S-
roven to be a very potent anticancer agentg_gai nst i
l‘ﬁ'éﬁlan Tt r e HSQaccatalyzed procguwis priovided nagfficient way for preparing

xenotransplants in nude mce (G ovanella et al., .
campiptheeimesters.sAs sipyon abpye the yipldgal/tbe finglpspductsip the sypthetic pathways
treated with CPT in _hunmans, a | ower ree of .
acertdingalocter PEESENtVIYSRtPH: MRS Wvas abge gﬁ%rﬁiesﬁd%gn the exact reaction

exhi bi t Steplin et al t ot

d ., .Iln Ca i ns: . Ne )
cOA B TEEP LRy B e aengEmitbrg SeBure B he e ing SEpricHB fype of scid
o Fe 3 OYRT FORE o R SO SUMTHHESTRRLS ShepiscThe methods

as .proven to be 2-3 tines re potent than CPT
obRARITE' S rafeD ol Bgveat T Saine Antet (RN pvgy are not meant to be
eradi catj.on. of . all the human nmalignanci treat .
R G PR raleh dry SRR g 0 o Bl T pengrating these
et al., Int. .J. ncer. 53: 8 1995) .. 09 o e
~Bhefhteof Sz LR et R B bt bremarited e o
(o361 Seplifis Pl RETRRE e P R BREB A bR retefences in i
Phar macol ogi cal studies on the plasnma | evels of 9NC

after oral administration to Phase | clinical trial

patients denonstrate that, orl%iverage, only ~ 3% of

the drug present is in the closed | actone form [0010]

In perfect agreenent with such findings, the clinica
responses in this group of patients, although higher

than those obtained with CPT are still a far cry bel ow

the results obtained in mce (32/32 conplete tunor

- o o e o e B T Y -~ 1



conmpounds are suscepti ble to degradati on under nor nal

physi ol ogi cal conditions, and the netabolites produced
w®idenmexhi bit toxic properties. Therefore, thecpusmensizgs

i nvention providesnovel nethods to prepare CPT

derivatives or anal ogues which preferably remain

intact longer in a manmalian body, particularly in the

human body, thus enhancing the anti-tunor and ant i

dl%@?@i&% Sﬁ%gﬁ%@ew ah m%np rcgq&%rgtgory NSl AR1uE o !pqpameéer is given as

Acc Iig to one &r nore enbodi nment

eiﬁn%r(g %ggrﬁé g%d l':ﬂlﬁ@, Y ia‘mt f%ﬁg&g{eﬁz{bﬁ \W]&\éiaﬁ@ ﬁjovsf'eQ 'br ferable values,

Ing alip IC esters o eci n that 1nclude

th\ﬁléh'i? I;]& b€ Qn&tst&o%a&tsb&gﬁ II? _td?s“o'si'ﬂg rz]i?l E}%QH}E&& grogg@tcﬁéﬂ%f any upper

at least one acylating ag protonate

rahE@?ﬂn iOBF p&%r@d i aRf any’ et rljaﬁgeamng- or;-&%fe?r‘éa |3 fegardless of

agent can contain the ester group to be formed on the

whdtRdr! Haﬁ%:(s) GRATRALRECHiSclodeld! Whefe 41RInBL bP ndh&ridal ONMLESH recited herein,

bel ow. 026] "I'n one or nore enbodinents, the starting

urflBTRIRIDRE sidre e raHpk i€ MENALIS HBINdD theCRERYIRS RRFIT, M4 all integers
9-n|ttocanptothe0|n or 9 am no-canptothecin. The

ardl! fdctibRO WRAMPhS W26, 10 isCRo? iMendedtR&-tRS b@pe O EHB iRYentBH be limited to
or a CPT derivative and/or can be any CPT conpound

the Bptithcey alfes BRiBYwAE @dfinfrigekangd)027] The starting
canpt ot hecin can have the following forrmula: [0028] In

[00571s T Othe#lembodiiRni FtRteseRPINOERIVnSWiHLLR Sppard@itb $ha38 skilled in the

~one of the rings of the structure above. In

arp dFdn Gohdderatidn 6 fieS prebént HpedifiatiohlHihd PplacticeCbE thie present invention
hal ogen (e.g., F, d, Br, 1), carboxyl (COOH), a G.i

diadibkset Hgreiift isGhtchBednthat th¢l pregent) gpecidichitonSarly&dadiplds\He considered as
group, a C].g al koxyl group, an aroxyl group, CN, SO3

exdmplarCionlyheiltlD g e segpe ahél \spirig b the, inyeokian beiNR indi¢arddetsyethe following
R7 can be H, or a G .g al kyl group, n can be an

clainisaped equivaléntothedeof.0 about 8), hydroxyl, SH, SR8
(where R8 can be a C\ . alkyl group, an unsubstituted
phenyl group, or a substituted phenyl group), a
carbonyl group, (e.g., COR9, where RO can be a C -8
al kyl group, anunsubstituted phenyl group, or a
substituted phenyl group), a SiR3 10 (where R10 can be
a G-4 alkyl group). The R group can be respectively
positioned at the 9, or 10, or 11, or 12 position of
ring A, R can also be a disubstituted 10, 11-O-(CH 2)y
--O-group (where y can be an integer of from1l to 3).
R can al so be C2-12 al kenyl group(s), CF3(s), CCl3(s),
CH2 F(s), CH2 d(s), CHF2(S), CHCI 2(S), OH(S), ORI 2(s)
(where R12 can be a Cl1-8 al kyl group, or a C2-8
al kenyl group, or an aromatic group), NR2 13(s) (where
R13 can be H, or C _4 alkyl group). X represents H, a
C al kyl group, a C - al kenyl group, a C - al koxyl
group, an aroxyl group, a SiR" group (where R1 1 can
be a C al kyl group), or CH2 NZY where Z and Y can be,
i ndependently, H C -4 alkyl, or a C hal ogenated al kyl
group. Preferably R can be a hydrogen, hal ogen,
hal ogen contai ni ng group, an alkyl group (e.g., G -C
5 al kyl group), -NO 2, -OH, alkoxy, or -NH 2. [0029]
The anobunt of the starting canptothecin conpound can
be any desirable anpbunt as |ong as sufficient
acyl ating agent is present to convert at |east a
portion of the starting canptothecin to a ester of
canpt ot heci n as descri bed herein. For exanple, the
amount of the starting canpto&@ecin conpound can be
fromabout Ig to about 100 g,“0r nore. [0030] Wth
respect to the acylating agent, the acylating agent
generally in one or nore enbodi nents, contains the
ester group to be forned on the starting canptothecin.
The acyl ati ng agent can be an organic acid derivative,
such as an acid halide or acid anhydride. For

. o, . o B T Y




CHF2(S), CHCI2(S), OH(s), OR12(s) (where R12 can be a
C .g alkyl group, or a C2-S al kenyl group, or an
wa@rsmiloes group), NR2 | 3(s) (where R13 can be #1/082063/017295
4 al kyl group). X represents H a C alkyl group, a C
-s al kenyl group, a C .s al koxyl group, an aroxyl
group, a SiR " group (where RL 1 can be a G -4 al kyl
group), or CH2 NZY where Z and Y can be,
vgﬂgsqggﬁdg@uﬁ IS C -4 alkyl, or a G -4 hal ogenat ed
B ferably R can be a hydrogen, hal ogen,
hal ogen contai ning group, an alkyl group (e.g., G -G
5 aIkyI group), -NO 2, -OH, alkoxy, or -NH R can be

g? 036 %%tﬂch ot E‘l gﬁ’tg:%rr]t (ﬁ%haq 1c egter I?y F?mgtgprt]ubcn g W:sngé Ir(éél!:ting a starting
2 - h
%npl%otna%gcomppoun ertgu p§83¥ ?%16 all(éllat g&gé%j:#rleag Oénse 219 :&m d ZS

by the nethods of the present invention are

characterized by the fornmula shown below. In this

Sfor ~

24 oLt e Bl b Wl ea BRE ESF Rptest i prflidmoun
group), a C3-Cg cycloal kyl group, a C2-C}5 al kenyl

group or a C -Cl15 epoxy group when Ris H Wwen Ris
3NO2 R 4Sthéd gﬁtﬂﬁ]ﬁ QIhEreﬁl sHidRit Rasore ScidisGHfirRalcldy |

group, a C 2 C 15al kenyl group or a C 2 C 15 epoxy

group. Preferably when Ris H R2 is CH2CH3;

CH2CH2CH3; CH2CH2CH2CH3; C H2CH2CH2CH2C H2C H3 ; C H2C
4 H2CH£|§; hetod B eI R hekth sat@it%t éne\al tmg E%@n tQTQed by said at

CH CH2; \ CH2 CHZ CH CH2; or Lo éﬁgb Y

kﬁg@ﬁgmgﬁz CH3; CH=CH CH3 (trans); C}Q / \ CH- CHz; cH2

CH2 CH CH2; CH2 CH2 CH CH2; or CH CHCH3. [0036] The

yield of the reaction can be at |east 90% or at | east

90% to 99% by wei ght of the starting canptothecin

5produkd meshadoBY adldi@d 1] GvidFeie Shil stafting acaidth&sh ompound is 20(S)
Preferably, the yield ofthe reaction is at |east 95%
camprdthecin; 3mifro tiirmbthedin, @t 0 amindeamptotetiar of

canptothecin. Mre preferably, the yield of the

reaction is at least 99% [0037] The purity and/ or the
concentration of the starting CPT or reactant is
6uni NPlar mathdd oDclhine 1 ewhbergini said is@gingredmgiotHecinenmpound has the following
concentrations may affect the percent yield of the

foemtilar s of CPT that is formed fromthe reaction

Preferably, the purity of the starting CPT reactant is
fromabout 30 to about 100% More preferably, the

purity is fromabout 80 to about 100% or 90%to 99. 9%

or highgr. PBreferabdy, the anmount of CPT or CPT

deri vat} Q ps~drom about to 0.1 about 50%
of the N reactants. More preferably,
the amount is from abduboeio 0.5 about 5.0% of the

total volune of the rleactants. [0038] The pH, the
he acid is

v;,}%%g?ent%g;egggs ﬂoﬁ& LSTLPR, ﬁﬁ%u?.hefoggn oY adhe alsy! group, Cae
et Ef ot Ehroeleiin et e R s S dn o] grofb Gy 0: H.a ¢
» VRRBERIR f api RS BHRGY e%‘ﬁ'cﬁf‘ﬁg (B grpyp, = SR, o

a1 3@% 5! M Ll be 38 fiege? 8¢ From 1 10 3,
i fliath| FrofpofEnC TR KB €y, CHRIOR OR'p yAlleh” 1 o €1

i's concentrated and is high in purity. For exanple,

the concentration can be fromhbout 60 to about 100%
Preferably, the concentration is fromabout 95 to
about 98% The purity of the acid can be from about 30
to about 100% Preferably, the purity is from about 90
to about 100% Preferably, the anount of acid, such as
concentr at ed sulfurlc aC|d 'S frontabout O 1 to about

A NN 7 Y M T 1 o _1 a1 T o



[0049] Wth the sane procedure as in Exanple 1, al
listed products in Table 1, as shown bel ow, were
wor@gateds by using the correspondi ng organi ¢ ap¢™us2007/017295
anhydride or chloride as acylating agents. The yields
of the reaction for the products are shown in Table 1.
[0050] Dry nitrogen was routinely used as the reaction
at nosphere in all reactions for the preparations shown
in, Table 1. psswares vere rI00
2} g’8"?ﬁ°"]"mﬁﬁ 'fe%ﬁ %’%%f"&?%ab%“aﬁ‘é %P“é’d 1‘%’*.‘6 g Roof g‘rS’C“ alkyl
gr\Aéeulrge ﬁ)gsr%nela at thM':é' or TF 1 l) oF’F% g%ﬂgcgtp% ring 4 A, X represents H, a

Wer e uncorr

raﬁ{%ﬁ%ﬁ%gfa[ %2 . Héénf’ %Q@chanp I8 O@E& | rogé\le r&%’l% u§§R3” group,
»@Elt% tfzor tgﬁ%%%r%abéﬁk%tséap& %gy hg? %;&89&9 Q‘Hrrﬁiegghdently, H, Ci4

aikQF ot R @ﬂ.‘ﬂtﬁg Q{eﬁ'a 8)1 gr ggswﬁé?élh Ry o[' Q 9):5 lilkWérQup, n is an integer of

éessive or anic a rlvatlves such as ac

ﬁ%m (l)rt'oda%o(xpﬁ Rh&in ﬁ) rsagq; Alelaé}Bé(;ﬂfd ﬁﬁsubﬁﬁutcd phenyl group, or a

acyl ating agents and reaction nedi a, canpt ot heci n was
st Rll\f@gphteﬂylr { atd WRerEiR R Rl ¢Q Oa‘iﬁ)l'l gmaﬁr ature or at

an ated perat ure under atnDsp ere wwth a few
dr ops of concentrated sulfuric acid as a catal yst.
After subsequent preparation, canptothecin ester

7Pr 0digfd SntfIdCo©Blafdh NEvHerkidis&ia é{kﬁitﬁlé tAOhR the SBANAa R!COX' or
the conparison of the reaction yield %

(I@W@t\hﬁi@élﬂ R& fdpRisént Iﬁﬁb%ﬁ’ g gtdip tﬂ%t%@nﬂ&ﬁ of said ester present
acyl ation procedure according to the present invention
il dsee of édnficthddirt akERDfehRSendY Dgfidelr €s. As shown in
Tabl e 1, canptothecin- 20-propionate, butyrate,
val erate, and heptanoate were all obtained in high
reaction yields. [0052] The conventiona
ganhyth¢ desiogysfi daime7,pwhaeidwail RASs b alkykeploly, ass@@loalkyl group, and
prepari ng ester conpounds and usually gave high
alkenMt gfop, otiak kpexywhi@mp. t he correspondi ng anhydri des were
avai | abl e. However, organic anhydri des were not always
avai | abl e. For exanpl e, nonanoyl chloride as an
acyl ati ng agent was used rather than the correspondi ng
9anhy e ahethnth eficlgimed) avherein @it isblth i nalkR@-gnapan GaCe cydicalkyl group,
this situation, the reaction yield of the product was
aéhkysﬂk@b@@nummthéhahsgmmzedupe). [ 0053] For the
preparations of the Table 1-1isted CPT esters using
anot her conventi onal procedure, the DCC DVAP
procedure, as previously described, did not work.
1Thr e@he audthadoeé alpimh 1t hiherghr ceidd apeinaeqa@pmtheetrpp@apound is 20(S)-
Al'l of themfailed to give the expecteq CPT es@g .
camptothrein snd rseidnafkdating: agent bas theaformila| R CRIY eor1 (IGO0, wherein R
recovered. [0054] However, the ~SCvcatal yzed acyl ati on
represeripSith el rCaer Colds | Goblsss Fsbhr: 10 CHEGPHEH s ndl ‘M'gerem said acid is
aci d anhydrides or chlorides according to the present
splfiiergeidon, gave high yields for every reaction as
shown in Table 1. \Wen nonanoyl chloride was enpl oyed
as an acyl ating agent, the H2SC>4-cat al yzed reaction

ve canptothecrn 20-nonanpate . in 92%yield while the, . )
Sf eviTBE dN§igde g6 cfaig  hePhErgn prid r?éarr"r& gimptpthgen empound is 9-nitro-

gave 6% Tabhfe 1. Conparison of act | ds o
cmse&ee%taar’ysz@da@e@ra 0 P the Owatrpﬁcﬁ% Ph %f‘i‘??zo wherein R!

revou reported procedu egct.ion J
roh Crtfs Felln Kl RSO e oetheruie] i Sulbipk geid
H2SO4- cat al yzed procedure provided an efficient way
for preparing canptothecin est@rs. As shown above, the
yields of the final products in the synthetic pathways
according to the present invention, typically was
above 90% dependi ng on the exact reaction conditions,
the purity of the starting materials, the nature of
the acylatlng agent the type of acrd or base and

o o e . S o 1. i



