WD 2009/ 052287PCT/ US2008/ 080163 2' - FLUORO- 2' - DEOXYTETRABYDROURI DI NES
AS CYTI DI NE DEAM NASE | NHI BI TORS This application clains the benefit
of U S. Provisi Application No. 60/980, 397, filed er 16
2007, the ‘gn %@%gntents of which is hereby incorpora?gh’?#sgpwﬁsoj163
reference. FIELD OF THE | NVENTI ON 5The present invention provides
certain tet ridh§iOBerd’ dPFIEY TRIRAFEIRO VI DEWER 08 MOYS INIVE CHEART A SE MNHDB 1 TORS
of the enzyne cyti di ne deam nase, pharnmaceutical conpositions and
kits conprising such conpounds, and nethods of maki ng and using such
conpounds. BAUK&RGRINEid elanziatbenadd efd:E NRrodRnkInAsEice AN E6D/980,397,

3.5.4.4) tidi am nase (CDA,. 10 EC 3.5.4.5) functiqn to
deani nat gﬁeﬁg%cﬁ%g %a%'ﬁ?{g OHE SORFRE R P%Wr‘? rﬂ?%@"%&’fﬁ?‘%g}’ grence.
respectively, in human and ot her organi sns. They may al so convert
active nucl eosi de-based drugs into inactive nmetabolites. For exanple,
t he purine nucl eosi de drug aFHELINOFHTHEANVENTIONdar abi ne, ara-A) is
deam nated by ADA; the resulting conpound, with the parent am no

groups repl ac i ) . ls. inactive as an.antitupor agent .
conpared to me“%gggﬂ%ﬁ%[@fé}é%%dﬁe&w fitth V‘?/r?urtl%lée %eﬁﬁa “éeu‘f?é'ﬂ%obfméfrwu@ldl
ar abi nosyteciphibtbneof] tiet enzgduic neyjtidieadé@minase, Nphaadadcutall | spnphegriade shd kits
CDA into_inactive arabi nosyl uracil . CDA is a conponent of the
pyri ni di FEERIAELYE WW@ afq mﬁ%ﬂ‘éﬁé%ff’?ka%taiﬂé UHES S48 CABBYYEt i di ne to
uridi ne and deoxyuridine, respectively, by hydrolytic deam nation
(Arch. Biochem Biophys. 1991, 290, 285-292; Methods Enzynot 1978,

51, 401-407; Biochent. J. 20 19GBACEKCGROUND. It al so deam nates a
nunber of synthetic cytosine anal ogs which are clinically useful

drugs, such - C mentioned. abhave, ( r nzqt her.. Phar.nac
Too8. " a5, 375 e dra e R M AR AETEC 5 5 5008 Iidiee GRREPSERERA.
Cheni®t hEC. 3.1930 furlctio? 556 -debdnateGaitver siBBp@inct iRl &WOpYiEidReTRRI0s 8es,

to the uridine derivative sual ly confers |oss of therapeutic.

acti vi t y"HRCHEN 1T GHMBF 287 GECEIBRES THeYHRY 4lpe e e ActsfdwAleptidg based
cancers §had int Mmad@AUEELIIRS HANKSNHIL, GY HAShOBuARRIL U H98in M IRBnine
overexpress CDA (Leuk. Res. 1990, 14, 751- 754). Leukem<c cells .
expr essi Afdarapmgare-@y) ds desmicpd by Dkirhe eesulting spripeinde with ths payeitrasino

ant i met I | it & he i,neonl i i Vit f

t her apeﬁ??glgtr B?%gﬂ%@?‘&ﬁ?ﬁ%?ﬂ@i%gf%g f"“f ,lggsa%@ 13%_815@}{]:% %i § %rpéyegl
CDA toul ebntiivenéf oBimibelyydhd whtikukamniandrsg i araldooslcpmtine ncetmbinehera@y .is
WO 2009/ 7PCTUS20Q8/ 63 . . et rahydrouri dine (THU) has
been kn09\/\%%@10399%?%8?8?ﬁ%%m&/’tnﬁ%ﬁvﬁé‘m E]e?ﬁﬁﬂéglé for a number of
years. Tetr abyAriour catnpoaedt Tdfidhe Yarimidise s£@QEtpathhaye 15 kggest edtidikatnd
co-admnistration with, THU i ncreases the effjcacy and 5 oral activity
of cyti diSYHALRY Brigne s deoxgiisiies, TaIEFAY- By W dsheiEndeBumsRR fdech
the oral pagkdnViBipi9t. BV 2L UREIDE, HOABYs Eﬁz?%z@??ﬁ@?@“ e 40ﬂ4b‘i‘2§196lﬁ111. J.
| eukeni c_nice (Cancer Chenotherapy Reports 1975, 59, 459-465). The
conbtthat 19, 8. TR Ihtlspsdemanaiesya fuanbseofrasthaticeyteninernglogsivhigh re cdinically

baboon sjgkh @ ,l %cﬁ%%ﬁ@xﬁ?&lfé %ﬂve%&njﬁp £3L.05n %7‘2 %g?ﬂri z;a?ri’)[b %&% %%83}73 -

and in human patients w e cel'l""anema’in
oral |y a¥ltf iimter 8es. 3989.a¢4t 3USHO19; Antiviral Chem. Chemother. 1990, [, 255-262).

Conversion of the cytosine compounds to the uridine derivatives usually confers loss of

therapeutic activity or addition of side-effects. 1t has also been shown that cancers that
25  acquire resistance to cytosine analog drugs often overexpress CDA (Leuk. Res. 1990, /4, 751-
754). Leukemic cells expressing a high level of CDA can manifest resistance to cytosine
antimetabolites and thereby limit the antineoplastic activity of such therapeutics (Biochem.
Pharmacol. 1993, 45, 1857-1861). Inhibitors of CDA could therefore be useful adjuvants in

combination chemotherapy.



10( Bl ood 1985, 66, 527-532). THU has al so been shown to
enhance the oral efficacy of ara-C in L1210 | eukem c mce (('ancer

Resear ch 166; Cancer Invest 1987, 5, (4), 2
t unor - bea%’?g%wﬁ%s%mncer Treat. Rep. 1977, 61, 1355- gg’gﬁ%mﬂ%glds
combi nati on i 15,ad nlstere

i ntravenousl ;f eéll (%?% dgﬁee@l%@aﬁgge %Dwn "vaé‘si{lﬂig? Oécp’ hdlgﬁ\‘}%arngpaqe for a
cl i ni cal mstidiofgearn humans (Cancer Treat. Rep. 1977, 61, 1347-1353;
Cancer Treat. Rep. 1979, 63, 1245-1249; Cancer Res. 1988, 48,

1337-1342). In particular, conbinati studies in WO

2009/ 052287PCT/ US2008/ 080163 patient[s wth acute nmyeloid | eukem a
(AML) and chronic nyeloid | eukemkn ) have been perforned
(Leukemi a 1991, 5, 991-998; Cancerl Chetnother. Phartnacol. 1993, 31,
481- 484) . 5. Aza- 2' - deoxycyPi dithe (decitabine) is an

anti neopl astic agent for the treat t~&f nyel odyspl asti c syndrone
(MDS), with potential utility for treatnent of AML and CM. 5 as

wel | . Like the other cytidine-bas dqﬁg , its oral bioavailability
and efficacy are limted by deactiygtion by CDA. THU has been shown
to inprove the potency of decitabine in a sickle cell disease nodel

i n baboons (Am J. Hematot 1985, 18, 283-288). In addition, another
known CDA i nhibitor, zebularine, Nhashpdewridiliown t o enhance t he
efficacy of decitabine in mce w{MUL1210 | eukeni a (Anticancer Drugs
2005, 16, 301-308). 10 Gentitabi ne, another cytidi ne-based

ant | B;egg{rzgﬁ%q ol Gra {1350 AL S ﬁa?%g.é@w%gﬁ%g@g@igqgg&éa%@s W B & and

Co- admi norst acivvitpnf wtiﬂhleilﬂdhbdm'agdodmn es:hmpdﬂ, THU &kt Beentsh@wn to enhance the oral

phar macoki.n bi.oavai L abi | abi. ne. | m ce S

1556, 20 E%ﬁﬁ?%?ﬁﬁénlﬁﬁ%?$hé“m%®5 kgﬁgﬁ pe mjcg4C ﬂﬁﬁbF@@” EKW@’

ain. QRFts R@S% 29)089-464). 3[53&:03‘52&@1% BB SPHRl Y505 Bzacfe@ny Bid bidb MRen
Fd Cyd) .i s anot her cytidi ne-based anticancer drug

(fluoroc d

Whi o SSic3 fioh Breesh SAkorel %P%Wﬂ‘ér@f’éﬂa%’"@ﬁewﬁéd{ﬁ 285 38BN it
met abol i %ﬁ%t@ﬁ@%%%[e‘l%ﬂ'aﬁén@ﬁn Iﬁ%m&um ! fms%etrwis o, &&dgh@
Cancer Res., 200 2, 7483-7491; Cancer artn 200§

363- H68)(quq¥e19|8ésdﬁp 5%7 812)t he af orenenti oned st ud| es suggest t hat
there is therapeutic utility in the 20 admnistration of CDA

i nhibitors toget r w th cytidine-baggd drugs such as ara- G,

deci t abi ne, 5-azacytidi ne and others,| However, early CDA i |b|tors
such as THU su ’éthron1drambacks ﬂﬁétNlncIude acid insta |Iqty (J.
Med. Chem 19@5* 2351) and pogghhibavailability (J.

Phart nacot 1978,N 18 259). There is therefore an on Qi ng
need for new, nDHand t her apeut i y useful 25inhibiters Hepa.

BRI EF SUMVARY HE | NVENTI ON The fsent i nvention provi 5 certain
t et rahydrouri dyne ggrivative conpowhdsiprphar maceutical cofposb#i ons
and kits conpriiging such conpounds, pand net hods of maki ngand using
such compounds. The conpounds, conpositions, kits and nethods of the
invention 30 may provide certain benefits. For exanple, the conpounds
and conposi ti diwzacgitidinee i nvent i on 5-aza-2'-deoxycytidine ara-C

(decitabine)

THU has also been shown to enhance the oral efficacy of ara-C in L1210 leukemic
mice (Cancer Research 1970, 30, 2166; Cancer Invest 1987, 5, (4), 293-9), and in tumor-
bearing mice (Cancer Treat. Rep. 1977, 61, 1355-1364). The combination of intravenously-

15  administered ara-C with intravenously-administered THU has been investigated in several
clinical studies in humans (Cancer Treat. Rep. 1977, 61, 1347-1353; Cancer Treat. Rep. 1979,
63, 1245-1249; Cancer Res. 1988, 48, 1337-1342). In particular, combination studies in
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may inhibit CDA enzyne activity and/or enhance the half-life,
bi oavail ability and/or efficacy of drugs that are substrates for CDA

Addi ti onal npounds, conpositions, kits and
2009/ 05228 %é@#@%ﬁ 508 080163 et hods of the inventi onV\g%VUSZOHS’%S“%“

| over o AR PRI by FRETAERY 34 M i AR BTARR 5 ey

and f or npé¢réarmed (Leahakit: ﬂ@?]aﬁe@ﬁlk%}SeCimwac:yaemd:thexoﬁ&a:embm’d'199305'1, 48hdg4),

i nvention proyide co und, ,of.. Forul a harmaceutical ly

acceptabl e sa %‘? ?‘?ﬁé ﬁﬂﬁu@ﬁC B\I;}I?gfgsi A aﬁineSHIGStﬁ?z eg for t the treatrment of
i ndependeitioyyspeisee tyadrdnicobee v@tﬂl%tbnﬁﬁlﬁﬁﬂﬁi fdirgh@{redw@lﬁ%@nm had eML
cyano, nitro, sulfhydryl, hydroxyl, fornyl, carboxy Cl to C6

st r ai ght 2oPelbr AkeHBe oFRReHidmeRpsd drygs, @@B{%b@aﬁa@@ﬂéﬂf pid gfgacyrare limited
br anChedbﬁ rd@f!tc'i‘i‘.@f dﬁa%tbA mastb@elp@w%rf R ﬁﬂ)trox%rthp %ﬁé}%&fﬁ%ﬁlﬂﬂne &a

al kynyl), straig or branched chain al

strai ght SIQkIemearmwe@ mnéﬁnnd:aﬂa@cm (m. doHEmard. w%twaa@m%r Tr adtitivegl
chai n al kymyl ) bran d.ch |

strai ght ~or %r%ﬁ%egg%cg?@la ’kg%tu a'%lﬁlh%og%gl 0rW al tht o%wéb gﬁgﬁ“y of
chai n al Keaitgbine ﬁ]mtcaw%[sltzmlegmm@(mbrcamhém@mm,ELIK@)]xsoS)and Cl to
C6 straight o ched chain no erein each oc urren e of
Cl t 606 st ra‘f}&‘m' F]eb?‘é?{g?{eﬁ'téﬁléabﬁs%l %{*eoﬁ rﬁ% Rasralioy ?e“o§m ied in
br anched caf@ictionl eyt DA Clahtioksd (Blokming hphmnaaﬁarl@bsd 4shagsy-addqynylco-

ght or branched chain al kox Cl to C6 strai ght or

a to G st
br angheda@wr&?s%a%ﬂwﬁl& ks bsen showage ﬁH@ﬁﬁ? 9hq§m%§teﬂ@aﬁr@dnwaﬂabmw of
substi t ubgeibhB BNfict inj@,u rm%ﬁ bsgot Aﬁ@sA&l&ﬁm&%ﬁgt A}{ms el %t Sb7t Lom

t he group consisting of droxyl, cyano, nitr
car boxy| Aﬁﬂ@i@b:@@sﬂlﬁh@?@cﬂ}@s 2008 Iﬁr?rd?-ﬁbﬁiﬁﬁl)ded t hat when one of R1

22305? n;aflts %?ng%dﬁigeogﬁyﬁwaepgﬁ%erﬁw }dinesel ecy %)Cl_%r oS é?’tb‘ﬁlbe'gased

consi st mgwaﬁcehﬁdxg)gamh hazimmhlﬂytd»r ca»fy[DNAcmathgaLtramfémm "Bl hbdidation, ofCits

to C6 stra t or branche i.n_al kyl , st ht or

branchedmg*’?ggﬁnhfr}geﬂw mdc@%n?tb% 5‘#13116? H@éjo(déﬁ efced 13y ng P06,

Cl to C6:5t7Ma8-gd1; Tunk AheEGert P, abk@mmr%ss:l to C6 straight or

branched chai n al kcnox%& wher ein wherein each occurrence of G to C6
i

strai ght or bFETEHEE o Higiserampationedytudiss sgeayt that tiste is hempanticraditcingha

al keny|
00 Db s St Rodh GO ANLIGks BEARG Qﬁ?‘ GREE pRIA YRS sudkcas Y @%em\{éﬁ&ne

C to Ceowracaii¢ing altsirotbﬁrranﬂh‘éweemﬂh(?&&@htbﬂyrsmgh d@&ﬂ%&é&erﬁr@ermhybacks

unsubst i e al o and

that  whel bR} oGl Rl BF atle) Pr@RasRE 3550 08 BBgr FOSaPERHY (Eytn
Pharmacol. 1978, 18, 259),

There is therefore an ongoing need for new, potent and therapeutically useful
25  inhibitors of CDA.

BRIEF SUMMARY OF THE INVENTION

The present invention provides certain tetrahydrouridine derivative compounds,
pharmaceutical compositions and kits comprising such compounds, and methods of making
and using such compounds. The compounds, compositions, kits and methods of the invention

30  may provide certain benefits. For example, the compounds and compositions of the invention
may inhibit CDA enzyme activity and/or enhance the half-life, bicavailability and/or efficacy

of drugs that are substrates for CDA. Additionally, the compounds, compositions, kits and

23



In sonme enbodi ments, RL and R2 are independently selected fromthe
group consisting 5 of hydrogen, halo, C1 to C6 alkyl, G to C6

al kenyl , o b@osdadd koxy, and G to C6 al kenoxvl Wnere PT/%%B‘BIOSOIGS
occurrence of Cl to C6 straight or branched chain allcy Co

strai ght pefholpy m@%@mﬁﬁ@d Pha Iemewm e &@uétacnﬁ& Hﬁt iofi apshHed drug
chain al koxy and G to strai ght 8 ched chal n" al kenoxy nay

i ndependéipipiiony tﬁs’glb,stpmmy kedelsrshelibisa, lrmn@ct;dlwty hn wreufaduiting ed thahdsjon,
10and pr Qv one of R and R2 is -H, then the other is
not -H, %dtg%g—l?eapggfsfgpépenbodi ments, the conpound of Fornula is: OH
QA N R2 - OH (i one embodifenteihn ifveetiaaprbadesmrdkgduind/offoraskdr i sk may
have an (R) or an (S) configuration. In sone enbodi nents, a disclosed
phar maceuti cal conposition or nethod @fy use may conprise a 15
conmpound with an (R) configuration anjJ(S) configuration, or a m xture

of (R) and (S) configurations. In s nbodi nents, Rl and R2 are
I ndependently selected fromfluoro ydrogen, with the proviso
that RL and R2 may not both be hydPog ) In further
enbodi ments, the conpound of Formnmul ag the stereochem stry of
either la or Ib: OHHNA O R 'COH 2
OH
5 OH

I

or a pharmaceutically acceptable salt of the compound, wherein:
R; and R; are independently sclected from the group consisting of hydrogen, hale, cyano,
nitro, sulfhydryl, hydroxyl, formyl, carboxyl, COO(C, to C straight or branched chain alkyl),
10 COO(C, to Cs straight or branched chain alkenyl), COO(C; to Cs straight or branched chain
alkynyl), CO(C, to Cg straight or branched chain alkyl), CO(C; to Cg straight or branched
chain alkenyl), CO(C, to Cs straight or branched chain alkynyl), C; to Cs straight or branched
chain alkyl, C, to Cg straight or branched chain alkenyl, C; to Cs straight or branched chain
alkynyl, C; to Cg straight or branched chain alkoxy, and C; to Cg straight or branched chain
15  alkenoxy; wherein each occurrence of C; to Cg straight or branched chain alkyl, C; to Cs
straight or branched chain alkenyl, C, to Cs straight or branched chain alkynyl, C; to Cg
straight or branched chain alkoxy, or C; to Cs straight or branched chain alkenoxy may be
independently unsubstituted or substituted with one to four substituents independently
selected from the group consisting of halo, hydroxyl, cyano, nitro, formyl, carboxyl, and
20 sulfhydryl;
and provided that when one of R, and R, is -H, then the other is not -H, -OH
or ~-CH,OH,
In some embodiments, R; and R; are independently selected from the group
consisting of hydrogen, halo, hydroxyl, cyane, nitro, sulthydryl, C; to Cg straight or branched
25  chain alkyl, C; to Cs straight or branched chain alkenyl, C; to Cs straight or branched chain
alkynyl, C, to C¢ straight or branched chain alkoxy, and C,; to Cg straight or branched chain
alkenoxy; wherein whercin cach occurrence of C) to Cg straight or branched chain alkyl, C; to

Ce straight or branched chain alkenyl, C, to Cs straight or branched chain alkynyl, C; to Cs
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Islb - 5 - WD 2009/ 052287PCT/ US2008/ 080163 In sone
enbodi nrents, Rl and R2 are independently selected fromfluoro and

hydrogen, whbidehiiesProviso that RL and R2 may not bot hpbg;BueEReRE-

In further enbodi nents, the conpound of Formula | is selected from
the group GRSk $tdnBicdoh ﬁogrp&agn%c d, € 3328t ARAABE EMlid Rk b
accept ab?rea?éshglts thereofa: ’rrpotrt\d iCoerl‘}gﬁc}unrQHZCorrpound % y may be

ConpoundinZgenpodngngbsttptsd ndsubstitu@d pituond ofOmeds hdlds;, \ OH OH Conpound
13 and provided that when one of R; and Ry is -H, then the other is not -H, or -OH.
In some embodiments, R; and R; are independently selected from the group consisting
5  of hydrogen, halo, C; to Cs alkyl, C; to Cs alkenyl, Cy to Cs alkoxy, and C; to Cg alkenoxy;
wherein each occurrence of C; to Cs straight or branched chain alkyl, C; to Cs straight or
branched chain alkenyl, C; to Cs straight or branched chain alkoxy and C, to Cy straight or
branched chain alkenoxy may be independently unsubstituted or substituted with one to three
halos;
10 and provided that when one of R, and R; is -H, then the other is not -H, or -OH.

In some embodiments, the compound of Formula is:

wherein the carbon marked by an asterisk may have an (R} or an (S} configuration, In

some embodiments, a disclosed pharmaceutical composition or method of use may comprise a

15  compound with an (R) configuration an (S) configuration, or a mixture of (R) and (S)

configurations. In some embodiments, R; and R, are independently selected from fluoro and
hydrogen, with the proviso that R, and R, may not both be hydrogen.

In further embodiments, the compound of Formula T has the stereochemistry of either

TnorIb:

20 fa b



."F COON CH OH Conpound 16 OH Ht\r-k- OH Conpound 11 OH HN CH=0
"OH OH Conpound 14 HN OH ,COCH () "OH OH  Conpound 12 O

WO 2009/052287 PCT/752008/080163

In some embodiments, R, and R; are independently selected from fluoro and hydrogen,

with the proviso that Ry and R, may not both be hydrogen.

In further embodiments, the compound of Formula I is selected from the group

consisting of Compounds 1 to 23 and pharmaceutically acceptable salts thereof:

OH OH
HN)] HNJj
O)\N O~ N
o oF
“OH
OH OH
5 Compound 2 Compound 3

HN

OH
N

o]

F
~~CHj
H
OH
Compound 4 Compound 5 Compound 6

OH
HN/ﬁ
O)\N

Compound 7 Compound 8 Compound 8



"*F CH=0 < OH Compound 15 OH"F OCH3 'OH OH Compound 19Conpound
20Compound 21 WD 2009/ 052287PCT/ US2008/ 080163 Conmpound 22Conpound

23 wo besbosras; enbodi nents, the conpound of For mubari:siossosoiss
selected fromthe group consisting of Conpounds la, |b, 2a, 2b, 3a,

and 3b, and pharnaceuti c@tly acceptablddl salts therewf.
HN HN HN

Compound 10 Compound 11 Compound 12
OH OH OH
HN)j HN)j HN"L]
04L‘N Cf;\N cf;‘N

oF
[ CH=0
OH

OH

Compound 15

Compound 16 Compound 17 Compound 18

OH

Compound 18 Compound 20 Compound 21



OHOHOH HNI - CHNHN ONO 1\ (O 1'1 0- HOH OHOHOH 5Conpound 2b Conpound
3aConpound 3b Since the conpounds of the invention nmay possess
at | east Qng:0lbdady center, they may exist in the fornp@fysioosnsoiss
enantiomers, diastereoners, racenm c m xtures, non-racemc m xtures or
ot her stereoisomers. The presert invention®@hconpasses all such
possi bl e isoners, as well as onetrlc |so rs and tautoners.
10Anot her aspect of the pr i nventi ofirellates to a phar maceuti cal
conposition conprising: Q 10522878 2008/ 080163 (i) an
effective amount of a conpoun of the inverf i oooas; descri bed herein,
including but not limted t®@’e gi ment; and (||)
a pharmaceutical ly accept abl XCi pient. In further

enmbodi ments, the pharnaceut i{cal Otlonposi ti®n ﬁm1ther conprises an 5
effective anmount of at | eastOdne additi on&H therapeutic agent, such
as a CDA substrate drug or chenotherapeutic agent. The
"effective anount” of the of th |nve on may vary fromoO.1
w. %to about 100 wt. @6‘f9ﬂggﬁggénbod Qé%e-effective anmount
of the compound is 0.1 to 20%wWw. In other enbodlnents t he

ef fective anounfurthér ama&i?{m%w thk rboy&@imﬁxt beFoaiiedi fgemes;tedlﬁoﬁlhme group
effective ampunt i s 2-5% w har maceuti cal . conpositijons
of the ifRASHERGA ﬁﬁ%ﬁP%dﬁan{h a?@e%ub,f%r r&ﬁﬁb rAngdtrhaimasautically geeptable salts
l'iquid f@emhei ncl uding those adapted for the followi ng: (1) oral

adm ni stration, for exanple, drenches (for exanple, aqueous or

non- agueous solutlons or suyspensions), tablets (for exanple, those
targeted for buccal, subIQngaI and stem c 15 absbwptlon) capl et s,
bol uses, powders, granuj past es, appllca o the tongue,

har d gelatln capsul es, 15\ gelatln capsul es, h $prays, troches,

| ozenges, pellets, syr@psN suspenst o eI|X|rsO ui ds, enul sions
and m croenul sions; (2) pa [H stration, Jfor exanple by
subcut aneous, i ntranmusc
for exanple, a sterile
application, for exanpl i”*ntment, 0 péﬁth pad or
spray applied to the ski% (4) intr8Vaginally or PHtrarectally, for
exanpl e, as a pessar \Gompbeadnor tCompburddp subl ice@pakddyea (6) ocul arly;
(7) transdermally; or (8) nasally. The pharmaceutical conpositions
may be formul ated for inneghate, sust%#Ped or con%&Plled rel ease.

HN HN/Tj HN
OJ\N O//!\N O)\N

35 Compound 2b Compound 3a Compound 3b

Since the compounds of the invention may possess at least one chiral center, they may
exist in the form of enantiomers, diastereomers, racemic mixtures, non-racemic mixtures or
other stereoisomers. The present invention encompasses all such possible isomers, as well as
geometric isomers and tautomers.

10 Another aspect of the present invention relates to a pharmaceutical composition

comprising:



In sonme enbodi ments, the pharmaceutical conpositions are formul ated
for oral 25 administration. In further enbodi nents, the

phar maceutwg adgogeagosi tions are fornmul ated for oral adpcﬂugjon@agngg in
solid form Anot her enbodi nent of the present invention relates

to a nmethod f(@)ram dFtctdid alrﬁkﬁlnﬁlﬁfad(brgfinﬂ@@ﬁkh’éaﬁﬂannﬁ@ﬁpﬂé%ﬁmm herein, including
t hereof an effective anount of a

adm nisterin 0 a subject in nee

conpound?® ‘Br‘wg‘ﬁ'ﬁﬁ%’eéﬁ?}ﬁ ERIesEIARRaNeNtomdof the invention as descri bed
herein, incluyg Qgh%aggﬁhcg;g,tacbéﬂﬂbq@&cfp@en@ach express enbodi nent.

In sone enbodi fent s, ubj ect In further enbodi nents,

the subject il ﬁurth@hmmbodlments At:hot ﬂwmmwi nmmmﬁltmefuﬁh@s@ﬂmmlses an
' nvent ' ngfé’c?'lzé’i%lgguntt 3 lgées% QI? dfdﬂf 8££rtﬁ€}5%eug %g%esuch soan@bASsluQQrate drug or

admi i st érin i n nee
2009/ 052&&%&&5&@8&%&&80163 (i) an effective anount of a

conpound or ceutl cal ,,c osition of ,the invention escri
herein, incl Eg? B‘fﬂ"eﬁa}ou{ﬂi ﬁ’? %ocofné’c"é%pc‘?fjg Preuondpgo ﬂrln% ; RS
(i) a Chius ;mw at. eIanE)Hﬁ,enibG@ﬂn&é(ﬂtsn&eQﬁﬂectﬁf@tmiohﬁﬂdf@l% doRnRasd) s DXIPHEDS;
enbodi ment descri bed herein. 5ln sonme enbodi nents, the subject is a

manmal . VAVE O ethe erghedennie fessfeptive anmibist |- &6 av/Fu et other embpdimsaie

enbog ”e{%%ffeétﬁ% aﬁ@{;&q 2158, $&) ected from hemat ol ogi cal cancers and
solid cancers. er enbodi nent s, the hematol ogi cal cancer

sel ect ed fronThﬁDS)hamhcb@ukbmoempc,blnommrqmehe eimpodionemsay, behdorswlatel for
cancer | gdn%ﬁlsﬁgﬁo%d Joﬁg] rg)??%{dle %trllnc n%Fl thos%vfd’ai)t%@ dr"Jl El%%ll(%wm% C(l} oral

10peri t onea cancer, reas
I n yet fal:frthfratﬁmb(fﬁH srntpds, drdﬁehd:w(fkemmpia aiouiue oa‘yxﬁineaqdcdteudeﬁiﬁbﬂs or

(AM.) or chroni I0| Ieuke Anot her. .emb nt of
{he br osBRPoTPRPBNCHEFS r Ga CELTHG, LONRHEESq dPr PHHRD| OGP AbGH AaReIegHS

of a1 CDAEREbA R eplelE, Uﬁal@siés Oy d@tsN @rAGREN NRRS forC HPREAtHNNG the tongue, hard
adm ni stering an effective amount of a conpound or pharmaceuti cal

conposi tgfﬂﬁ%FaRSH’éSﬂ fregeiRth caBSWRSs B draYS FRePes fozanges wellely Bijwps,
not |im E&Eer&%n?%?n {u%§ Senﬁﬁ*?%%\ d%%lcrogtﬁu@l 8;’2 kentt ddhﬁ 1btra.t10n for

undergm ng treat nent V\A substrate substr at
drug, i neaaumlm@ybwbcumcousn imiramuscular ,eat@arveeom messldmabmmhcnmnas, (ﬂtasae(ampleda

Pﬁlr, telhgr stﬁ% ut10 Sor suﬁarrggj g%,nég (')Splcatl ﬁcapl)ne C‘t@b:& rﬁ le, gmg cie m on%tmglflt

dinen 'S a Ruan hér “erSod e
t he P& espaith,ipay entpran app?l{eatteshet ki@ (K) tnn@mginaﬁlyidngntaaredts&asformmnpﬂm fs a

dosage form which u efo es.a co nd o

phar macelEPR CHEOHEL BR G SORiaHa s Oemploe: () Gaisderadyicp Shagsally. The
further gRMPhiciRcd @PoHHR A b FortuRdsK Bgeinshiédiab) Sustapfed COMBRIGIId
sal e. The container can be in any conventional shape or formas known

in the afdc§hich is 25 made of a pharnmceutical |y acceptabl e

material, such @lﬁm‘ﬁ e%e&qneﬁ{s GRY gpaﬁ{aéedaeaq ﬁ(ﬁn\ﬂﬂ ﬁi% e @Jﬁgﬁd@ow biaf

or jar, a re-sea bag, or a blister pac IVI sages
for pes sdrmglsmmonofIntfnréhqmo‘!bOéJmtSdthng)h@@aaeltthelrc@pmammss&ch éxronubeted for

More t ha i c e used together in a single package. For
exanpl e, Qﬁa?gﬁ%ﬁgggt%nqgéollc@é ained in a blister pack which is in turn

cont ai ned w t Ahgthex J‘mb(odiment of the present invention relates to a method for inhibiting
cytidine deaminase, comprising administering to a subject in need thereof an effective amount
of a compound or pharmaceutical composition of the invention as described herein, including
30 butnot limited to each express embodiment.
In some embodiments, the subject is a mammal. In further embodiments, the subject is
a human.
Another embodimentof the present invention relates to a method for treating cancer,

comprising administering to a subject in need thereof:
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30BRI EF DESCRI PTI ON OF THE DRAW NGS FIG 1 is a graph that
shows the effect of Conpound 1 on decitabine induced survival in the
L1210 nouseo basopdesya nodel . WO 20091052287PCT/ US2008/ S8fH#&R0s/080163
FIG 2 is a graph that shows the effect of Conpound |a on decitabine
i nduced survimal ian dfit@tidel dchOuriiFSE cobMPRBRN® PRAShceutical corrﬁ;)b@tlor?’ of $héd
graph that shows the effect of Compound 3a on decitabine induced

sur vi val invptiopas deporipd stese inojudiedimh neidieited te ol exarepssenzboginegst anfat
shows the eff f -

n the L1210 Godelt CoR WAME dr@inidmg thell, IBGh a0 HGRAS SR
CorrpounddeicrmdAmiIC (100 g/ kg) i nduced survival in the L1210 rmdel
FI G is a ra

ef fect of
mg/ kg) i nduced® %ﬁ?lv dlmFr?tW%h gjeﬁﬁlﬁf(ﬁm%ﬂ% RRARE e“‘é %me’? S@F%%
t hat shomsuidne effect of Compound 1 on Ara- C (25 ng/ kg) |nduced

survival in the L12 del. FIG 8 is a graph that shows the effect
of Conpound ﬂno%ﬂm@e%ﬁ@@“%ﬁ% e Seloc®d S bTBHoBEE L hrprery and:feid
in the npyses ARNSANGEHRBINEALT RB h@ﬁﬂ@%@c&%ﬁ%%@l&ct@ﬂ@h Mééﬁhﬁeuﬁemﬁ
an ORTEP plot of the crystal structure of Conmpound la. FIG 10 is th

"FT NVR bt fugiher pmbodfmengg thensobd @ancer is selepteg, from ppnsreatie cpepnpRarian cancer
stru ur u

o7 Rl OBl o NGRS Pl L ORI S5} g
20FI G 1tBe lewkerve 1SLcilGuﬂ§: mldﬂauiicmw(el\»ﬁt) c@ohqsmunniyeﬂcad ienk&2id (CML)T he

presence of tyifluor eti cid, at different ti TA|l LED. . .. ..
Bscrl b1 o Ao SRR Bt b pr s BB el B | SO OV (pbibiting
certain dc@tefdaﬂ‘k)tdbbmr(lm nabsgatd &'ragIbgrecyff,l@mé()dtaﬁiﬁmas@%ﬂiﬁﬁﬁﬁ%hﬂ@]ﬁhstcnng an
conposi t ?ns and k|t conprlalng such conpounds, and net hods of

maki ng 2%1SSHYE FeeYRGO StREmaggyEcy SHFBRML ofdigIton gh descrbeds

and et hpdsn ohelbiigg 'bﬁﬁ/@ﬂth'rrﬁ‘t@d rf@é‘acﬁ"e&i!ﬂc%crﬁlﬁfdﬁrﬁérﬁ BeNGhietSthati@linderpoing
exanpl e, t he conpounds and ositions of the inventi'on may inh |%)

CDA enzyiRatragstt iwjihithe GRdy %1bs ge ThteDrasubstrstg drugbhneludiag battnqt fimjted to
and/ or eédfchg)gﬁé(bb%ﬁlbgalﬂgﬁf &e@&ﬁbeé“hé‘reﬁl“bs”at es for CDA. Additionally,
the conpounds, ts ‘and nethods of the invention may

exhi bit inpr duednaqmb@hmemalth&mﬂbjebw aoieemmdaln Sathiyi dmbiogimedesuthe subject is
30absor pthon | evel s, toxicity levels, shelf-life, reproducibility in
manuf act urt ng “and for mul ation, and therapeutic efficacy.

20 Another embodiment of the present invention relates to a kit comprising at least one

unit dosage form, which unit dosage form comprises a compound or pharmaceutical
composition of the invention.

The kit may further comprise a container and/or a package suitable for commercial

sale. The container can be in any conventional shape or form as known in the art which is

25  made of a pharmaceutically acceptable material, such as a paper or cardboard box, a glass or

plastic bottle or jar, a re-sealable bag, or a blister pack with individual dosages for pressing

out of the pack according to a therapeutic schedule. More than one container can be used

together in a single package. For example, tablets may be contained in a blister pack which is

in turn contained within a box.

30 BRIEK DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graph that shows the effect of Compound 1 on decitabine induced survival

in the L1210 mouse lymphoma model.
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WO 2009/ 052287PCT/ US2008/ 080163 Defi niti ons Throughout the
specification and clains, the follow ng definitions apply. As

used i n tReospesshicati on and clains, the singular forggr/udnisosdits”
and "the" include plural referents unless the content clearly

di ctates ot hefid. 385 a JhpIPthal Mowd RIS of (InSIoBRE a bPdRit@bine induced survival
phar maceuti cal conposition conprising "a conpound” may enconpass two
or nore Bdhpbli§gnouspiymphomaggasels t o a saturated strai ght or branched
chai n hydrocagon ;& agdi.c@ly, gg@ie i (%g% i kI i .

met hyl, ethyl, prg%y ?]?sgtgéopyef§%%?§1, |§%@%E$y ?&?%$%?%ﬁ§%FFmVHMI
npentyl wrthe hiHéxyduse lympdome nadblodi ments, the alkyl chainis a Cl to

C6 branched -unbr anch carpbon.chaih. In ne jment .t he
2l kyl S cha n 129G SR BBRERE eI RENRE R Compdindd B S0n ClllaRe) S
sone enbaavinerih she I112¢0 alokyll chain is a Cl to C4 branched or
unbranched c on.chain, In sonme enhodi nents, the al kyl chain is C2
to C4 branchgj'c:f%og1%?15?8?\@%3“’8’&“%%?@5 ompding dr Ao G0ReRY k) Trdhised
al kyl chgirfivhiSn 8@ 2t @fogelbr anched or unbranched carbon chain. In
sonme enbodi nents, the aIk%% chainis a Cl to C2 branched or 15

8

unbr anched caflibof iEp&raph thay showethe gfediombimpounch b onlkgC EAagtkg) gnducap
to Cﬁ)br&g@bggngk[Hngﬂgﬁggd car bon chai n. "Al kenyl" refers to
an unsaturated straight or branched chain hydrocarbon radi cal
conpri si ng atFlIGedss a gnghdhutbbewy the eHedoh Chopblmel bondira-Ex@nphedler) induced
i nclude w thgut .l im,tati et henyl, propenyl, iso-propenyl, butenyl,
iso-buteﬁy1y8f%FFJg3ﬁ§ﬁVﬁa“n-pentenyl and n-hexenyl. 20 In sone
enbodi nents, Fikie fikenydphcthai bhdvs the G2t o S8 obtpatied @ dord gerdtibaBGh®ded
carbon chain, In sonme enbadinments, the al kenyl chainis a C to C5

br anched aHotpISt LR daERIB YR TR 6:27§%h1§wvgﬂ%w&%@%9gr%fr@0§qlkeny|
chaipsis a CFri09GhahnRMEP @Mt Of the BREANGRRA S A ah@i . 1 n sone
enbodi nents, the alkenyl chainis a C3 to C5 branched or unbranched

carbon chai n. FIGAIRéxthe T oMk struchiraaf Billéyn Dgf.oup bonded t hrough an
oxygen [l nkageg 15, (ht GRRINE fREEE B¢ FACAR 8D, 6 HWhreBhAUE RBRAER et acid
t hrough an oxygen [ nkage. Eyc oal Il cyl™ refeers t'o a non-aronatl c
cyclic abtidyfferedineal . " Cycl oal kenyl " refers to a non-aromatic cyclic

al kenyl radi " of' rs to a.fluoro, .chlaro, brono or iodo
radi cal . "Subsc%g%ggéeE%é@ﬁgs?%%regféwgggpd&ﬁglﬁéhrogen on a

desi ghat ed greGp i3sist thgl GCIMRI §thucRde anatdigiounddiacal D,Mr@vihdestedehas of
t he desi& tedS%rou 'S .%rnal.valence is not exceeded. Wth respect
to any g ﬁﬁﬁr tar iﬁéﬂ HetoiMior e substitucnts, such groups are not
intended to introduce any substitution that is sterically

i npractical, synthetically non-feasible and/or inherently unstable.
WO 2009/ 052287PCT/ USTHUBANIEI BESCRIPTIONIHIAF JHE INVENTION]" refers to
a drug that can be deam nated by CDA. Nonlimting exanples of a CDA
substrate include cytidine.analo such ecitapine, . .

- azacyt | di nelig@rarta B RGP 5. Rhabihbli P Gervasip ompouns,
5' - f 1 uor phazmacteid yinbekitis add dite ybaphdier suchEohpetiidéearainumbds sfehatisy

to the anount required t roduce a desired effect (e.q.
2; and usEng such compounds. pThe compounds, compositions, kits an(d meg[hods of the invention

may provide certain benefits. For example, the compounds and compositions of the invention
may inhibit CDA enzyme activity and/or enhance the half-life, bioavailability and/or efficacy
of drugs that are substrates for CDA. Additionally, the compounds, compositions, kits and
methods of the invention may exhibit improved aqueous solubility, chemical stability, drug
30  absorption levels, toxicity levels, shelf-life, reproducibility in manufacturing and formulation,

and therapeutic efficacy.
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5 enhancing the half-life, bioavailability or efficacy of a CDA
substrate drug, treating cancer in a subject, inhibiting cytidine
deam nase W 2sopstBsect, or inhibiting degradation of apEPisivbsbhiat e
drug by cytidi ne deam nase). "Half-l1ife" refers to the period
of tinme pefmwiped for the concentration or amount of a conmpound in a
subj ect to be_reduced to exactly one-half of a given concentration or
anount. 10 “Pxawghaeidhe sresificgtionene stains. dre folbgwing definitiensseplyr oper ti es
and/or subst aAeq AL sHLHARGERARRS! Re HASIRALEM T EOM, Ry "thet inctude
phar macol ogi cal and/ or toxicological poin VI ew, andlof 1o ¢t he
manuf act piniahtefpbets mecsubd aatent tlearlysdicthtepotherwidey Sihos foramdmple, efeeemceal a
poi nt. of lYajrSV‘éeﬁﬁ%?rdin% .(t:.orrposi tion, ,formul atjon, stability, (gati ent
accept antETRIEBUS OIERFIPY SORPEBgn At | SIIPPIY WK SHSREWASSh G E e AOES
15" Phar nemspstubdsal | y accept abl e exci pi ent” can nmean any substance, not
itself a therapeutic agent, used as a carrier, diluent, adjuvant,

bi nder, and/ otAlkEhiddt® td Dsaneteled Viediyht @F bRAnéHE cRAL Uy drBcallgNhdita. Examples

subj ect , . Oi;l addﬁd to.a pharnmaceutjcal conposition to inprove its
handl i ngtgds aherydnpiebpemeihzk eyl prpple saipronyl: bubdi isg-beyleferidhuies 1-on

of a conpuAdn@h-LERNPAShkE Qﬂb&lﬂﬁﬁn@, tH@-élk%lds‘Hiﬂg&L EPfoe finched or

adm ni stratiion. Pharmaceutically acceptable 20 excipients are well

knowt0 i nurbrachetbganetainclalsome embadithentsatheleléylrdhbiads 2 Eoto Edamphed o1 n

Cogr " oRerEhl SRR 55k SREET bRl MM Bl P B R bR
Aneri canuiharchete@ddionchhin Assoni atibodimelashe aigyloains £C, to @, l@anchddbr
2nd and 3rd E , 'a. . . - a 1986, 1994
and 2000‘}“bfaé§B“edc‘%a?'iP8-l°§??‘?"- Rsofie ebadmenisvihe plsvidhaiads &t f9 ‘éﬂ?})fﬁ'}?h?fﬁ%f
art, excigbr@ihel (FdonRheMi Meome ¢abbdh¢nef thé MREIJhERASs A0HI@YLrAREPor
descil bed .as fti ngéﬁ%ents, buf fering ggents, suspendi ng agents,

| ubr { tat PRsEeonchnsinsPRE smbadigehp ¢ B alkyichainpspEp@rfbranched or
preser vagipyasheSidachant s, colorants, flavorants, and sweeteners.
Exanpl es of pharmaceutically acceptabl e excipients include w thout
linitation: (disyoathrs 46 ndrkasles Jyg D3 radi
starches, such asycornrbstar ch argdté(g%)tta oogif’%ﬁ%%?c?é h%délﬁdgq%gsr‘é&é%d
i ts derisaminisog at kkagleng sarbeydiowmboa diaty astdh yixamples inklide witbowiyimi®fon

e T L e B e e Lt

gel atl n; In(sé)neteadbodimeBis, thx eikpiyd ohdn issUCho d5 bemeinal dduhbranchad darbon chain.

suppository waxes;. (9 il uch as pea oil, cottonseed oil, .
2af FFovelt S HEatanat ofe skl Bt e CB ik beshendgad Shbghdsncuben creinoy
gl ycol s, Insdei cabo@hRp! @8 elkehM eRin is(ald) to MR bi@kSKod of WahtaRshed bME&T éHdin.
sorbitol, mannitol and ﬁg\b\{(et hyl ene glycol; (12) esters, such as
ethyl ol BacBesmiodpsyts: thowikomd ohas »re7rets bepolg/cn golresshed prberechaim 3)
agar; (14) buffering agents, such as magnesi um hydroxi de and al um num
hydr oxi de; ( 13 keygrsieie taen dkyl@tep bopdekiarpush avoiygerlinkage.7) i sot oni c
salife; (18) & o ] 44t 9, : . buf f er ed
sol u?‘fons; (Z%IE%glhg/ggtﬁ%rﬂgtahggﬁery?gﬁ%u ﬁ&g?ée{%sd tgr}r?gg%?% %?{gig/lg)ﬁ ydri des; and
(22) ot her noifyclorikgl”celisde & bbeasupgt aydieslkehpldeyled i n phar maceut i cal
5f or mul at i ons. P ceutically acceptable salt" refers to an
acid or base SAFPAEF™A %gér’lfpg%uann n(')awaPTllt}e/C clyﬁfllce%{(?ngifadb%‘ch sal t
possesses t heé'Héasirced tphdunrg oilog, Bramoare iddeirhdicadnd i s neit her

bi ol ogi cal l'y .por .otherw se undesirable. The salt can be fornmed with
acids that i n%f"[’fﬁig”t# tRGES T /S o4t PRmilegeR o8 2 CE&H‘%%{?CE?WHH’ bi RRlpesd with
aspazg at MotHee ARl Groh@IZeRes UELNRALA, oY himle VAN idh&s exCiddedt §vith
10 canphorate, canphorsul fonate, cycl opentanepropionate, digluconate,
dodecyl| siFPeFhtoetnyetiRth ESURIPBHEANE, O frigra rsabsifucyisy sushepounioat aot intended to

gl ycer ophpsaRat &y HBMEH alfis RRREARC G actllEX ADRRL Gl PHALIEL RS biSor

inherently unstable.
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"Unit dosage fornt refers to a physically discrete unit suitable as a
unitary dosage for human or other animal subjects. Each unit dosage

form may GgeHbLGbHsBsPr edet erm ned anount 25 of an acti vec-fuBmbARGR3
(e.g., conpound or conposition of the invention, CDA substrate drug

and/ or ot her ‘dﬁﬁ%@&%ﬁecdr@@%ﬁe}q o3 &‘H%%a?gaﬂﬁ)e H’éaﬁﬁx&h‘t‘&i & PR rﬁ%ﬂ iti
effect. "lsonmers" refer to conpounds having the sanme nunber an lfgll n%lg
of at omsexampleserfce e subsiatenivtlady keitdinge prphess. bueh adi decdatimy Saizadytidine,
respect r g ] 2y 3

e b S BEPRIR e RO HE e h 0 1 AR o

ar r angenent o‘fEffehHeveaamomt’f refepacehe amotidiragtied &0Ip$@hiEﬂ§ 8 "desieddeeffdco (c. g

stere iso rs t r,or f ot her_. "Enantioners'
Cefers  orenare e dafie WintliE b Sy %a&%&r%dﬂ%mﬁtwgwafn
one anot hlanbje&namtmﬁ@& 1dhﬁcdiddﬁﬁnas€n1@ﬁtdu@féﬁf o8 ahHliditiRd ldegrali&RABIfSa UMt
conpri se substanti al WD 2009/ 052287PCT/ US2008/ 080163 a si ngl e
enant i onBibstrgtpd wgkaﬁﬁf(@negqamaé? )than or equal to 90% 92% 95% 98%
or 99% or equyfhrfiQ” %&Qrgot@ftheape%'oﬁ%lf%nﬁ%ﬁﬂde@rf@ﬁhe Pncentratﬁﬁ' SFehSunt of a
refer to stereoisoners of a conpound that have different

conf i gur earpsd &t a srbjopt iorbe rgiucgbm@via:lﬂywemel@gémgwemmert@tloﬁbmmwt.c"
refegg to a ,E“}fh‘a#hﬁa%e&ﬁ:gﬁ a@de”@m%q‘%%‘emp%%és m' ”1%1' V' . 01' BRAIEL AR Re
Non-facem c ¥tdre '€SRt Qi nrn eq ri's of

i ndi vi duaicelamialato theprisent Aomonphuanamiogidai mtdﬂ:rreoxmyog)eﬂ @nmt cfvéelw] andtdieo

R or onf| tio i ncl udi i t hout mtatign, about 50/5
Sbout coMRamEhs R heticstrcal Shesm St Poimil SuPoscHiathl point of view
Renant i Of@ér,dlt? Xobhesitionl Ofdeliula@B@| staBility, O Phiicdh ahdcyptad® A NSodvARdbilith € and
subsequent |y described event or circunmstance nay or nmay not occur,

and t hat cemRtBBIEE Vith pthghingisdicpides i nst ances where the event or
Circygstance q4GHhRe@RdIY na%E@ﬁ?ﬁﬁé dxBipaPCRad tm ﬂeﬁnyn% :ﬁ% %f'irl'glelﬁa

an alkyl that is "optionally substituted" enconpasses an al
that is thespbeiciagenteusednd aa;nrr@r,lwlluenth@tbuwast bindst, anuozewbhlciesfosubipm bf a

refers tﬁleaﬁgﬁlc d!—%{lﬁ % %Sblﬁg ec dEl&P to lphd NIRRT %Ob% 01’1 f% iﬂ%)m"e its

human. may a ere erre
"pati ent hdndling or ét@nagerq:lrbpert&%ems td @ednit |W|ﬁaghmteg£asmnbmmﬂ :ng:ompound or
sensati on and.t he. power ?f vol u tarﬁ%{rm errent g]?whl ch re uires f

its exi sPEMBETORYHEh aHB 193t EFudy. 2 H#Fﬁl@n hapraageyficy Hy' acesptable

var nepl oedgdents hiceheRti@odni ifBthe Whidhad@iticalokirtd bid afeX@IBAIRE, ?cQ éx@ﬁlbléd@h
wi thout [imtation nenbers of the human, equine, porcine,

murine, RemingongPhemnaceiicahacisnsss, Mack Publishmedeq. i Bagton; I eey e?rOerF@e 2080)a
di sease, 44} Sﬁﬁrﬁgfiolprofc@’ﬂgxh{ab%céiefﬁ'éﬁnén% Ah)enbdﬁh'liﬁhﬁﬁdegutﬁ:afj'ﬁﬁ?a%mn

di sorder or condition, e arre I ts devel opment; and
relievi n@ia@hmgtge,dgé} (es OF oY altﬁ’?’rCBdﬁdal 91861996 agd 20Qihwp¢rglwlﬁbréswlbhe

of the Clth{% 835{ ”&El%ﬁ tl‘?egrf: gg& L];Hsgﬁay n%r@wdg L%%F Q:geof nc%o I gnedamay be

di sorder “or condrtion Ter
condRf i odgscabal. as caetsing gages, ¢thfa1utmlag&wrptmpmdmfg tahentgi Eﬁasamg agents,
di sor der emulsﬁ’%rs dlslntegrazgs 'eEbsor ents, prgservatwes, surfactants, colorants, flavorants, and
sweeteners. Examples of pharmaceutically acceptable excipients include without limitation:
(1) sugars, such as lactose, glucose and sucrose; (2) starches, such as corn starch and potato
starch; (3) cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl
30 cellulose, cellulose acetate, hydroxypropylmethylcellulose, and hydroxypropylcellulose; (4)
powdered tragacanth; (5) malt; (6) gelatin; (7) talc, (8) excipients, such as cocoa butter and
suppository waxes; (9) oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive
oil, corn oil and soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such as

glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as ethyl oleate and ethyl
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"Cancer" refers to an abnormal growth of cells which tend to
proliferate in an uncontrolled way and, in sone cases, to netastasize
(spread). vipesmbhinscancers types include 30w t hout |i mpepikNosdsotss
cancers identified in Publication No. US 2006/0014949 and the

fol | ow nRira€Ar @8 RezEal EHNBuifeing . ageHHC BucASas ARG AGAME WyBroxide DirAS ALAE
r habdonyosar cona, %i osarcoma. and the |ike), xoma, rhabdonmyoma, .
fi br ona, Wydreeda @Al 2igeriareia (16)\WYroso 97953287 %r)/ @stzwssabm%ﬁ) IRipgr's
br onchoggyi i, nC aifos k : . i i
a1 e B B B s e e e 0
| i ke), abeleoihadrides; apd (28uetherawniexincomnpitite substrrdics ormloyed wngtaimiceutical
adenqya,f§%5§8&%, | ymphoma, chondr omat ous hamart oma, nesot hel i ong,;
5gastToi ntestinal : esophagus (e.g., such as squanous cell carcinong,
adenocar ci nonPhaingicouticaianaopable syltiphnatoand cidnge Habkejt,of atcompoind of the

(e.g., such as carcinoma, | homa,, l.ei 0 sarcoma._and the like), .
bancr eas g, SBEE TG tried e e A BIEH Gl SR Fhcitet bStogically
gl ucagonfsresthgast uhd@FEble CTRE b0t HeUBRAd, with RAABthanidclufewithdiR Yimitation
smal | bowel (e.g., such as adenocarci noma, 10 |ynph carci noid

onma
t unors, g@fga&}sqd?@tes &F&%%,%P%Taﬁfm}béﬁ@ﬁlteh@ﬁ%ﬁg?%%}ﬁq, ibé%l}fa’ge butyrate, citrate,
neur gf i bg.mRGdid br hoRfbrhe |c'y!;‘18%7ntaln%fn% ionguel ¢ ﬁlcgn&te,suc‘ftﬁe%ﬁsu]fate,

adenocar ci nonma, tubul'ar adenora, “villous adenonm, Hamartdma,

| ei oy onethensdulfanete] j fumprateye pluvdhgpianeaty glyaeephdspliney hémisyfate, s heptammste,
adenocar gj ! hr @b t , h | eukem
saenocar R, MR T06 M AR, SR LRI LSHRT e
car ci nommalchtcansihbh@niddnace Rinaphthalemeoifonaag eivodmdie i oxalar, drickyhige, | tbdgdte

prostate (e.g., such_as adenpcarcinoma, sar.conm),.testis (e.g., such.
P e e e G BRI ot B A SeH R OBS b iR ermtyie sl ke
chor i DCafetaN I8 sudPdsGOdBm dndtpBfasdihh isalks, BRbIineCAME i@ Baltsfsub A@lcium and
fi broadenonm, 20adenonatoi d tunors, |ipoma and the |ike);

i ver : hepagwiar saly. saltiepe sesanicubaes shtfcphdifaclahervtaming pals) N-methyl-D-
chol angi gealGhAORB valRERA AR aLiarBcha0e! @J&@%in@q%&ﬂ@@ﬁbbﬁiﬁm, the
b coma (e.g., such as

adenona, ~hemangi oma; bone: ost eogeni ¢ sarco _ ( .

ost eosar baim nHregen-patdinike) grods $anbbosmetonasd mathi ggeafst intiudingulower alkyl
hi sti ocy ondr o C , EW NQ' s, sarcona | i n Q.
(g, ey oSCRCRTLRRRL GER, Do o001 SRR RegrBRE hnd YERIG B
gi antk0 cekbdlfatasrench ehdingtolnd, diotiyk aidtrtyd dod adiamyiesulfates;Slogf) chsn halides such as

ost eocarti | agi nqus exost Qses eni chondr opm,,. chondr obl ona,

O honas amdesl T R b e B e GIeS e iR B el T RORET whes
system gidabihy(BoflidesSUCh as osteonmm, hemangi oma, granul oma

xant homa, ostegitis deformans and the |ike), nmeninges (e.g., such as
meni ngi oma, nEMhERsBRCoEB LY RRSilly dispraterm sititabls as dirdiery qasagy, for
such as AshLOGY R Bnint B ditlid D! B3h gﬂﬁdo?b‘: ggg,hla%p@daﬂymg&det&%imdﬂmm

[ pi neal oma], glioblastoma multiform ol I"go roglioma, schwannong,
ret i Adbl ebomiive sYiBEROD G O522RPPETHUS2ZOBEII08 1 68 ovimtemi GRA stbstmatesdrug

and the |{K8)q H{egﬁ%'{s%t?coe{ggwi afiatef B ofiRe 1AHGRLREQM.  Meni ngi ona,
gl i oma, sSarcona an e ;
“Isomers” refer to compounds having the same number and kind of atoms
and hence the same molecular weight, but differing with respect to the arrangement or
configuration of the atoms.
30 “Stereoisomers” refer to isomers that differ only in the arrangement of the atoms in
space.
“Diastereoisomers” refer to stereoisomers that are not mirror images of each other.

“Enantiomers” refers to stereoisomers that are non-superimposable mirror images of

one another. Enantiomers include “enantiomerically pure” isomers that comprise substantialty
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gynecol ogi cal: uterus (e.g., such as endonetrial carcinoma and the
like), cervix (e.g., such as cervical carcinom, pre-tunor cervical
dyspl asi avameoobe28r | i ke), ovaries (e.g., such as ovar pefusSaigisisa

[ serous cystadenocarci nona, muci nous cystadenocarci noma, unclassified
car ci nonajinglgreamtloa®a-fbheaalple; @ldateh Aoy cqplid 0b%; 4BX%0904,00804, ok 9ORY, 65
dysger m nona, nallgnant teratonm, and the like), vulva (e.g., such as
squannus“@éﬂplggﬂéiﬁéW&hqnﬁﬁﬁﬁﬁﬁlthellal carci noma, adenocarci nonm,
fibrosarcona,: Emha@Of@erqaqte}éaﬁsomeJ@eaﬁa éb%gioﬂﬁd #A Bavd- ifFSERL0RS n%ﬁlnﬁf’a@ at
cell carcinoma, squanmous cell carcinoma, botryoid sarcoma (enbryonal
rhabdony@ﬁﬁpn@WhFWﬂﬂakk@mﬁ@nC@U@és (carC|nona) and t he Ilke)

hemat ol ogi c: a%?rglc( ﬁ f%rF af r%% ﬁ%% @ g Aig)HJ%s?é?lﬁdlL%Céit an‘%%%

chronic], acut 0 I'C enla Kronic | i em a,

nyel opr oI i f er‘a{dnvxecmlmls’éaﬁﬂfs fo zmﬁMrp Icenmmﬂigammc[uatryalsoﬁym:phasal |eﬁant10mers
d and the |like kin's, di Kin'.s

AR Rt b e T RN e R AR WA e

carci nonﬁmntiiiﬁfnp(abbutSS(BﬁT Czﬂbﬁ&t, 60mb.€ gndd sk 6‘7@?3OCRDQM|S—eﬂahﬁ@:H@Q oI QMR.
dermat of i broma, kel oids, psoriasis and the |ike; and adrenal gl ands:

neurobla@?@ﬁﬁanQﬂﬁﬁﬁﬁbounds One aspect of the present invention
relajgs to a Wgﬁndopf“oﬁgéﬁgﬂ a Jneans%at%e u@eﬁ%ﬂ%aﬁe%%ﬁe@alek’éﬁt or

acceptable salt of the conpoun wher ei n:
|ndepend@nmhngglé@yemImﬁbwﬁﬂwgﬂgﬁmbﬂMtdms&gmnngnoﬁdhyﬁanQN@>hh@@the

v ohe CisnPes A eberu R Sithces kYRR ft LR or il b p R
Chai n aI kepnighdlly LEDHERd’t encChpsdsesabahtn atkybrianshedulshaitgl aldkannatko)l that is

H&F stralght or branched chain alkyl), CO(G to C6 straight
or branc fitited7_ = W0 2009/ 052287PCT1U52008/ 080163 chai n al kenyl ),

C(Qsto C6 S‘tguﬁjeGﬂ’Ttre&Es i@r@a@;haﬂ tigdnal A Ak Ak hivoChn binde oS hRkE@R! A
branched chai n al kyl straight or branched chai n al kenyl , Cl

to Cs stmn@*rﬂrh&rnabﬁ%%@r&yewaubﬁreéﬂk%ﬁﬁwsaoaaﬂ%t Cs straight or
b hed ch Y
ranched chai. Ménbpmrbee@ghcangto%dﬁfsnﬁ&deﬁl?ggx&est raﬁgiwrs @d%ﬁg g

al kenoxy; wherein each occurrence of Cl ranc
chai n al kpiement, and wOEh requsites a}rgﬂstexmenmmgmd@h‘@mw fabCkenyI Cl to C6

straight or biﬁ&ﬁ%%ﬁg%@ L0 &ak rl')?;otod rgegra%a Wi m[an* rﬁxa%aﬁ%es

chai n al koxy, strail Branc chaln dl%kenox

i ndep@ndanludy witheutbhistitation edmbers sﬂﬂmlhumuﬁ ;eduink tiforaime bodnd, auirine, canine or
substltu ts |ndependently sel ected fromthe group consisting of

hal o, hyEB%$#E%}yano, nitro, formyl, carboxyl, and sul fhydryl ; 10and

paaw ded t hat “vhefngne rokreRde Md&ase Sdisortierldh @Bndifiéh QFHEYo: i 6) Hfhlbm:{'g.‘ a
disease, disorder or condition, e.g., arresting its development; and/or (i1) relieving a disease,

disorder or condition, e.g., causing regression of the clinical symptoms.

25 “Preventing” in reference to a disecase, disorder or condition refers to preventing a
disease, disorder or condition, e.g., causing the clinical symptoms of the disease, disorder or
condition not to develop.

“Cancer” refers to an abnormal growth of cells which tend to proliferate in an
uncontrolled way and, in some cases, to metastasize (spread). Specific cancers types include

30  without limutation the cancers identified in Publication No. US 2006/0014949 and the
following:

— cardiac: sarcoma (e.g, such as angiosarcoma, fibrosarcoma,
rhabdomyosarcoma, liposarcoma and the like), myxoma, rhabdomyoma,

fibroma, lipoma and teratoma;
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or - CH2COH. I n sone enbodi nents, Rl and R2 are independently
sel ected fromthe group consisting of hydrogen, hal o, hydroxyl,

cyano, nitweozoospikéwdryl, ClL to Cs straight or branchegdcghgions/@bicy! |
Cl to C6 straight or branched chain al kenyl, C to Cs straight or

branched chai n -13ug:| BivAogeid chiRinomaStaisgéH a.@ﬁq{uﬁﬁl@ﬁkﬁ&ﬁg ufdiéfeRntiated
al koxy, and C to C6 strai gd?_j; or . branched chai n al kenoxy; wherein
wher ei n each occurfelcsllopdtifereiiageg lagee selinadeppcaprngmnald Bpdikp). alveyler

Cl to Cs straight @p BEANGhEMARBAN arilmEM Yonclill di8ndebs, %&ﬁwhgm oma,
branched chain allcynyl, CIL to Cs straight or branched chal n al Koxy,

or Cl to Cs strai ghendsempparidinsdonhanesotiickemaxy may be i ndependently
unsubsti tuted or ] W r | os; 20and provi ded
s SSSNHBEC, RS, 8. "R IF, EagfRe L

t hat when one of is'n
I n some enbodi nentagg¢ndRbreancha Rioaryesarcuhesy bmtota ying éedike g ofnacdnietdiesuch

group consi sting of hydrogen alo, .C1 to Cs alkyl,. Cl to C6, al kenyl,
LTh G"al T eoxs, Fsttereh mehng st Suge and he i stk Gl
Cl to C6 straight dstabraipedtedimaal Ninalli¥ha, GludaBorfemast &irBBaO carcinoid

branched chain allcenyl, Cl to C6 straight or branched chain al koxy
and Cl to C6 straitgfieSoriPoBapdntindikedhanall bowan6ey swaly apeadenocarcinoma,

i ndepgndent |y unsybsiidit €8 loi Lt Rt edu e 14 :
and provi ded that pvﬁén one  of Oﬁﬁqﬁ%&’m ﬁ’gm\-éng,a%oﬁﬂeéh l%lﬁrg%g?ﬁgl?%gﬁﬁa’

-H, or -OH. In furirher, astrotibnemat dibrama, | adstheolifes)ofar®R] bawd R2g.j such as
hal o. In further i , t._aone. is fluor.,

30l n further enbocef)?%go%%@%%%éu% Iak%g%r?aﬁl-\’gﬂfl%{sls R%ﬁng&gaﬁgdn Efrﬁ)én ao?%%rpy?nsm
-H In further enbkedimdikes, one of Rl and R2 is fluoro, and the other
is -H In further enbodi man%_ Rl and R2 qrekheaq fluor. In further
enbodi ments, one EFURVRAY EECY s KKEEY (C-Bndutthas Gacaicmomen Wilrys tumor
further enbodi rrentn&phr@ﬁl@st@&xaﬂymgﬁuind‘}’zedkgmfal, el e RO blaBEer AL ALetirs (c.g.,
-CN. WD 2009/ 052287PCT/ US2008/ 080163 I n further enbodi nents, one o

Rl and R2 is hal o,5u¢h# $Hameise cagcinogaptransyiongly geH SArcE1pge RHRBATAECINGTPRe
of Rl and R2 is flugr and M eloB e L. 0. LR ;
M8 él%e gﬁ?, %ﬁiﬁg@ﬁégb :?dcgndé%nocdﬁnfoﬂ{d, bﬁjé(gﬁl), festls (e.g.,

enbodi nents, one of . the other iIs -
further enbodi mentsssh ome wMiRMander®@mes {hiuypews] awdinphie, oehécaickioma,

-SH. 5In further i . .on f. R1..and i $. hal and ~t.he ,ot her
S T ur e her R, <A05n S in kBN el eals ol Pl ShFa A
othef0is -OH |[|n fadeddneitoid mnomots, hipoms andthe likg), RL and R2 is hal o, and

IR - TN TR - L W

R2 is halo, and th@olhdietardiBom Pebhtoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma;

— bone: osteogenic sarcoma (e.g., such as osteosarcoma and the like),

25 fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's
sarcoma, malignant lymphoma (e.g., such as reticulum cell sarcoma), multiple
myeloma, malignant giant cell tumor chordoma, osteochronfroma (e.g., such as
osteocartilaginous  exostoses), Dbenign chondroma, chondroblastoma,
chondromyxofibroma, osteoid osteoma and giant cell tumors;

30 — mnervous system: skull (e.g., such as osteoma, hemangioma, granulorna,
xanthoma, osteitis deformans and the like), meninges (e.g., such as
meningioma, meningiosarcoma, ghiomatosis and the like), brain (e.g., such as
astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealomal,

glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma,
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10l n further enbodi ments, one of Rl and R2 is fluoro, and the other
is -COCH In further enbodi nents, one of RI and R2 is hal o, and
t he ot her we 20090509, wWherein Rx sel ect ed fromthe groupctossisisiizg of
Cl to C6 straight or branched chain alkyl, C to C6 straight or
branched chai n al kemyhitalangho ah® &5 L&E), abpght cid by @2 ghddad MBibBfibroma,
al kynyl. In further enbodinents, one of Rl and R2 is fluoro, and the
other is -COORX, RFIINgIGma sRema spiseaand the fikehe group consi sting of
Cl to G strai ght g?ﬁecla[c%%heqllt&ﬂ@'(é(‘%alsm as @hd&r&n%@ &aml%ngahtan@&he like),

branched chai n al kényl, "and trai ght or branched chain

al kynyl . I n cmm ﬁm wib g8l cerwistlscargnema fprRuman gerical dydpkasie, andrile
t he her is I 0 SLstin
of C%t to C6 st r ai g%t or lﬁ ’esdlcghagl(ﬁlgéﬁky%r?ﬁgn%%er&s g s[taglgr?(ﬁ:?rcmo

branched chain aI kaueyrlous amilacﬁiﬂloctam@nasmmalagrﬁedouardmcmec]hgdmﬂhmthecai cell
al kynyl. 20 In rther one Rl and R2 i.s fluoro,
theother i - Copbmies BRI a0 Pk FE r%ﬁg%fwamalﬂo&&%%tgrﬁowa atd
Cl to C6 strai ght (04 epnedies @hai suchl kylsqudshous Ocdb caici@dh@Ntin@depithelial
branched chai n al kenyl, and Cl to C6 straight or branched chain

all cynyl . | Ferctionie RdRiopuERABA Bbrogeotns, ralangiep ot ithe Rkdo vagin
the pyher is -Cl tp, C§uc‘ﬁt %leghéegmarmcﬁﬁhceﬁﬂnfanéban lréfa/dma %ét'ryb]ei Elc{réé}ﬁi
enbodi ments, one of 3 | uor I's -

strai ght or branc K@Iﬂbwh@dlmha@ﬂmvomcomd] fcﬂi@pfdumﬁeefw@mcﬁ) Mﬂls hk@ne
of RL and R2 is_h t d
chain al kenyl . %e%atoﬁ)%gc Ijﬂg?o% %‘f eslp!:lza &ga&‘a l&(eéﬁa @&ﬁ?&ﬁéhrgrgaé@u%
fluoro, and the otljhaphdbsiCletkomE6 dirsrad dgirhplaetic tbcflﬂmmihednyﬂh@rﬂlfmatwc

al kenyl . In further odi n'e f and IS I

the other is -Cl tHtESstP ‘ﬁn@ﬁt ¢ OH‘r“an@ﬁ‘gB‘?yéﬁg?tW ai‘P’R%z e and t?1‘3| ﬁ[&%
further enbodi nentisadgking dﬁ)sfeasl8|no€hﬂldod:§’qﬂ'sslyﬁ1e%ﬁﬂa and the other is -Cl1
to C6 straight or branched chain al k

2009/ 052287PCT/ US260g/ taligngat melanomy, nbaﬁﬂrqueqarusw%ls 8 SAEMORE,
and R2 is halo, arl@drlscﬁ?&, efb&ha, 'Iﬁolebcély gﬁbtﬁﬁnéiﬁrl?ﬂ&gﬁt aRfioRh a&?t@%ﬁﬁ%ﬂhn

al kenoxy. further enbodi ment one of is tluoro,
and the other is @Oidsopmagsﬁlmtghhkmﬂncbranched chai n al kenoxy. 5In

further enbodi ment ﬁfe%%]tglén% s%‘ ‘?&ﬁ fonfl and R2 is -G to C6 straight

or branched chain ‘a "Wth hal o. In further
enbodi nents, one of Rl and R2 is -Cl to C6 straight or branched chain
al | c0 sOgponndsed with halo, and the other is -H. I n

Llr”af,lgﬁ; degﬁgfi(b égqt of‘) t@lg ppgseﬁ%nv%gaon rela e§ to ag: %ontlpou 0? It“cgrle‘}llu or

or a pharmaceutically acceptable salt of the compound, wherein:

25 R, and R; are independently selected from the group consisting of hydrogen, halo, cyano,
nitro, sulthydryl, hydroxyl, formyl, carboxyl, COO(C; to Cg straight or branched chain alkyl),
COO(C, to Cs straight or branched chain alkenyl), COO(C, to Cs straight or branched chain

alkynyl), CO(C, to Cs straight or branched chain alkyl), CO(C, to Cs straight or branched
-17 -



10substituted with fluor, and the other is -H In further
enbodi nents, at least one of Rl and R2 is -Cl to C6 straight or

branched chabmomaikenyl substituted with hal o. | np&pisENes080163
enbodi ments, one of RlL and R2 is -Cl to C6 straight or branched chain

al kenyl &mhsményl)edomlttb d}%lr@agh@d’td)riﬂéﬁe@élﬁﬁfalﬂq&xyt) | bt trhight Hranched
enmbodi nents, one of Rl is -Cl to strai ht or  branched chai n

al kenyl Ststivlulede G ﬁtl‘ialgt}td’é rbéanc%eﬁidCh@Weal%ftnh’bﬁfltg Cogtraight or bragghed chain
further gehgd @Et@t@@ stilght @@%ﬂ&l@@ cRiin Bﬁcoﬁf‘dan%l't§/C%rs?ra1§EtjorIB?algﬁed cham

strai ght or branched chain al koxy substituted wit
further dktwaynehersin eale opfurRnceaptiCRIP Cs str@ghm @anchit shain alyst Ct ot @d

w th hal enbodi

1152 g V0 PRI gl DRGSR BT
substi t ustedighiiot ﬂnrahblnmimil,amaa’lkbnyher ()] InreCG IsB'alg]ri or branched bhain alkbeixy may be
enbodi ment.s | east

br anc hedmgF‘prﬁtnélP’kg?%Qg t‘étf’fgs(’tr i ?W?tgtgteg\!nz Y"ﬁﬁ h%ﬂe oo %1(:6 ”%t R ‘ﬁﬂ)eﬁdenﬂy

enbodi mesdi&tedofiemahe RloupnébnRaiings of Gdiof Bydebxy8t é}%hﬁl,hﬁutr@r fdi’;h?ﬁ(‘cbﬁﬂxﬁhﬁhd‘
al kenoxy substituted with halo, and the other is -H. In further

enbodi meft€ydighe of RL and R2 is -Cl to C6 straight or branched chain
al kep@xy subsgjgt st e@edvi vMeHO(Sne @lnﬂ t:ng ]@2{/\%9"1-1 | e The beSRMBot -H, -OH

enbodi ments, the conpound of Fornula is:
2009/ 05208 7EGHH.TS2008/ 080163 OH HN-jr."- 0J'Nv 0,1:21 R2 'OH OH

wherein the cgrban, r@i{%gﬁ%el?%’sr 30 3zj 8, g%‘(es E@ég%lgi\&gt#:@elgﬁ R OrIro thé éroup

configuration. I'n Some e nment s, ramaceut 1 c
conposi t camsistng afttyldegenfhales aydmyylp@mm ir$teo aumwnd,tmdto\mtslt‘ra@ht éﬁﬂ)ranchcd

cont 90 BP0yl ) cESBILANE A Shke  LSL A5 5oL o b i
sel ecs edatkyom ¢ QT Ostandt by BangRA chith lkokNanBMb €9 strhidht &8l bratfeRehain
may not bﬁenoxy,ew}t]eyrglrl(\)v %{Qﬁln each occurrence of C, to Cs straight or branched chain alkyl, C; to
Cs straight or branched chain alkenyl, C, to Cs straight or branched chain alkynyl, C, to Cs
straight or branched chain alkoxy, or C; to Cy straight or branched chain alkenoxy may be
independently unsubstituted or substituted with one ore more halos;
20 and provided that when one of R; and R; is -H, then the other is not -H, or -OH.

In some embodiments, R; and R, are independently selected from the group consisting
of hydrogen, halo, C, to Cs alkyl, C; to Cs alkenyl, C; to Cs alkoxy, and C; to Cs alkenoxy;
wherein each occurrence of C; to Cg straight or branched chain alkyl, C; to Cs straight or
branched chain alkenyl, C; to Cs straight or branched chain alkoxy and C; to Cg straight or

25  branched chain alkenoxy may be independently unsubstituted or substituted with one to three
halos;

and provided that when one of R and R; is -H, then the other is not -H, or -OH.

In further embodiments, at least one of R; and R; is halo.

In further embodiments, at least one of R, and R is fluoro.

30 In further embodiments, one of R; and R; is halo, and the other is -H.

In further embodiments, one of R; and R; is fluoro, and the other is -H.

In further embodiments, R, and R are each fluoro.

In further embodiments, one of R; and R; is halo, and the other is -CN,

In further embodiments, one of R and R; is fluoro, and the other is -CN.
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In further enbodi nents, the conpound of Formula | has the
stereochem stry of either la or |b: lal b 10l n further enbodi nents,

t he conpouvel2@bofesula | is selected fromthe group ceasuShviGors
Conmpounds 1 to 23 and pharmaceutically acceptable salts thereof:

Conpound 1CorMp Gkt 2GBEAIRURE, oc oflamgmqu Kal@lind thdl oth&e iEING,F SH ' OH

OH Conpound 10 Conpound 8Conpound 9 OH H
P In furtheggmbodlments,rg?le of Ry and R, is fluoro and the other 1s -NO,.

In further embodiments, one of Ry and R; is halo, and the other is -SH.
In further embodiments, one of R, and R is fluoro, and the other is -SH.
5 In further embodiments, one of R; and R; is halo, and the other is -OH.

In further embodiments, one of R; and R; is fluoro, and the other is ~-OH.

In further embodiments, one of R; and R; is halo, and the other is -CHO.

In further embodiments, one of R; and R, is fluoro, and the other is -CHO.

In further embodiments, one of R and R; is halo, and the other is -COOH,

10 In further embodiments, one of Ry and R; is fluoro, and the other is -COOH.

In further embodiments, one of R, and R, is halo, and the other is -COOR,, wherein Ry
selected from the group consisting of C; to Cg4 straight or branched chain alkyl, C; to Cs
straight or branched chain alkenyl, and C; to Cg straight or branched chain alkynyl.

In further embodiments, one of Ry and R; is fluoro, and the other is -COOR,, wherein

15 Ry selected from the group consisting of C; to Cq straight or branched chain alkyl, C, to Cs
straight or branched chain alkenyl, and C, to Cg straight or branched chain alkynyl.

In further embodiments, one of R, and R; is halo, and the other is -COR,, wherein Ry
selected from the group consisting of C; to C; straight or branched chain alkyl, C; to Cg
straight or branched chain alkenyl, and Cj to Cg straight or branched chain alkynyl.

20 In further embodiments, one of R; and R; is fluoro, and the other is -COR,, wherein Ry
selected from the group consisting of C; to Cg straight or branched chain alkyl, C, to Cg
straight or branched chain alkenyl, and C, to Cg straight or branched chain alkynyl.

In further embodiments, one of R, and R, is halo, and the other is -C; to Cs straight or
branched chain alkyl.

25 In further embodiments, one of R; and R; is fluore, and the other is -C) to Cg straight
or branched chain alkyl.

In further embodiments, one of Ry and R is halo, and the other is -C; to Cs straight or
branched chain alkenyl.

In further embodiments, one of R, and R, is fluoro, and the other is -C; to Cs straight

30  orbranched chain alkenyl.

In further embodiments, one of R, and R; is halo, and the other is -C; to Cg straight or
branched chain alkoxy.

In further embodiments, one of R, and R; is fluoro, and the other is -C; to Cs straight

or branched chain alkoxy.
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ON SH Conpound 11Conpound 12 Conpound 13Conpound 14Conpound 15
Compound 16Conpound 17Conpound 18 COOCH3 OH OH Conpound 22Conpound
23 WO 2060 0h2a§78CT/ US2008/ 080163 In further paPoghotBibis

t he conpound of Fornula | is selected fromthe group consisting of

Conpounds | a, Inlflthe? @mbadimeR, ondtbf RFALH RNATHIRS and ihedkiley isa€S &Pt ARttt or
salts thereof .OH HN

10

15

20

25

branched chain alkenoxy.

In further embodiments, one of R; and Ry is fluoro, and the other is -C; to Cg straight
or branched chain alkenoxy.

In further embodiments, at least one of Ry and R; is -C; to Cs straight or branched
chain alkyl substituted with halo.

In further embodiments, one of R; and R, is -C; to Cs straight or branched chain alky!
substituted with halo, and the other is -H,

In further embodiments, one of R; and R; is -C; to Cg straight or branched chain alkyl
substituted with fluoro, and the other is -H.

In further embodiments, at least one of Ry and R; is -C, to Cg straight or branched
chain alkenyl substituted with halo.

In further embodiments, one of Ry and R, is -C; to Cs straight or branched chain
alkenyl substituted with halo, and the other is -H.

In further embodiments, one of R; and R, is -C; to Cs straight or branched chain
alkenyl substituted with fluoro, and the other is -H.

In further embodiments, at least one of R, and R; is/are -C; to Cs straight or branched
chain alkoxy substituted with halo

In further embodiments, one of R; and R; is -C; to Cs alkoxy substituted with halo,
and the other is -H.

In further embodiments, one of Ry and R, is -C; to C; straight or branched chain
alkoxy substituted with fluoro, and the other is -H.

In further embodiments, at least one of R; and R; is -C, to Cs straight or branched
chain alkenoxy substituted with halo.

In further embodiments, one of R; and R, is -C) to Cg straight or branched chain
alkenoxy substituted with halo, and the other is -H.

In further embodiments, one of R, and R; is ~C; to Cs straight or branched chain
alkenoxy substituted with fluoro, and the other is -H.

In some embodiments, the compound of Formula is:
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OAN O OH Conpound | b Compound |a Conpound 2a
OHOHOH HINTjJHN --HWL'". ONNrO Conpound 2b Conpound 3aConpound 3b

Si nce t hewwrpaunesy of the invention nay possess at | epsitruses/ishiss al
center, they may

OH

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration. In

some embodiments, a disclosed pharmaceutical composition or method of use may comprise a

compound with an (R} configuration an (S) configuration, or a mixture of (R) and (S)

5  configurations. In some embodiments, R; and R, are independently selected from fluoro and
hydrogen, with the proviso that R; and R, may not both be hydrogen.

In further embodiments, the compound of Formula I has the stereochemistry of either

Ia or 1b;

10 In further embodiments, the compound of Formula I is selected from the group

consisting of Compounds 1 to 23 and pharmaceutically acceptable salts thereof:

CH OH
HN/Jj HNJj
O%N O)\N
o "
“OH
OH OH
Compound 1 Compound 2 Compound 3
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5 exist inthe foi it,. of enantioners, diastereoners, racenc
m xtures, non-racem c mxtures or other stereoisoners. The present
invention\enqmmmﬂnsﬁs all such possible isoners, as webtT/@8200860RBr1 C

i soners and tautomers. St ereoi soners may be prepared or

i sol ated by known net hod®H For exanpl €M di ast er eoi somrers may be
separated by physical ration mef, such as fr ctional 10
crystallization and chrjoma ographic echini ques, nanti oners nay
be separated fron1eacb)BN er by the”sajective c lization of the

di astereoneric salts wt |Ee aci ds or
chiral chromat ography.

synthetical ly from appr Jate stcrc

'Br epar ed

bagﬁs or by
arting

emcally p

materials, or by usingfstePtosel ectite r@4ctions. {15 ®Har maceuti cal
Conpositions Anot®dr aspect ofoﬁhe present iOtwention relates to
a pharmaceutical conposition conprising: WO

2009/ 052287PCT/ US200& H3R4RB4 effe gypunt of a
conmpound of the invention as descrlgég&ﬁ@Pgln ﬁ%ﬁ%ﬁﬁlng but not
limted to each express ﬂbodlnent aggi (i) a
pharmaceutical |y acceptabl'e excipi ent. I n fQUtt her

enbodi nents, the phar ewtical co ion furt onprises an

5ef fective anount of qg\l ast one additjonal therfapeutic agent, such

as a CDA substrate drQg
substrate drug may be
Nonlimting exanples o

r chenot hera q%%f age N The CDA
dFug t hat deanlna d.my CDA.

N substr 'ncl ude cYto }&f and cytidine
anal ogs, such as decit '”8H 5- azacy, |dgﬂp, gencti yabtne? ara-C,
troxaci tabi ne, tezacit ne, 5 -fluo ﬁ - 10 de xyéﬁiidine,
cytochlor, and the conpounds disclosed in US Publ Eation No.

2006/ 0014949. I n sone enbodi nents, the CDA substrate drug is
deci t abi ne. | n ot her Cempoutidient s, tCGrenpobAd 8ubst Catmpoahrd ey i S
5-azacytidine. In yet other enbodinents, the CDA substrate drug is
genti tabine. In yet othepHenbodi mentspHt he CDA subsgjiyate drug is
ara-C. Exanples of a che therapeutlc agent includ mnthout

limtation: 15al kyl at #i¥g gents (e RN i ch nayHmnc ude doxor ubi ci n,
cycl ophosphani de, estJ tlne i ne, CI bl eomyci n and
the |ike); ant i et pbo |tes (e.g. gmlch i clude

5-Fl uoro-Uracil, capeci gentigrabjipe, nelar Noe; fl udar abi ne,
met hot rexate and the Ii platinati agents (e. arhi ch may

i nclude cisplatin, oxa |pIaH|n car opl @+ n and tfie 24| ke);

t opoi sonerase i nhibitorst (e.g., whicoHmay incl udegpjopot ecan,

i rinotecan, etoposide and the Iike) tubulin agents (e.g

whi ch may i nclude paelitaxel, docetaxel, vinorelbine, V|nblast|ne
vincristine, other t§§Q3@§"@pothlﬁﬁﬂg§“méﬁh t hEoMPRUE 12255 gnal | i ng
inhibitors (e.g., kinase inhibitors, antibodies, fanesyltransferase
inhibitors, and the like); and

2.



ot her chenot herapeutic agents (e.g, tanoxifen, anti-mtotic agents
such as pol o-1ike kinase inhibitors or aurora kinase inhibitors, and
the |ike) wdhmeisebdecti ve anmount” of the conpound of tp@rmgh\ﬂ%bgg
may vary fromO0.1 wt. %to 30 about 100 wt. % In sonme enbodi nents,
the effective anount of Othe conpound @ 0.1 to 20%m/ w. | n ot her

enbodi nents, the effzg{' e anmpbunt j.s.A-10% w w. | et ot her
enbodi nents, the eff amount 1§ 235% w/ w, HN The
pharmaceutical conp nohs of t hey ntion fornul ated for

adm nistration in solid or

}EQUId f orjn cHA@l udi ng | hose adapted for
the followi ng: (1) or 009/ 0528 FHET/ US200 63

adm ni stration, for exang e, drench for exanpl g/ defifedus or

non- aqueous sol uti ons {or Slispensi on§), @bl ets (for ®xanpl e, those
targeted for buccal, s@blingual andC%wstenlc absapti on), capl ets,

bol uses, powders, granules pastes for application to the tongue,

har d gel atin capsul g, %9;‘51%@ ati 80:%3&1%3' rE)Out rclms(pji@ys troches,

| ozenges, pellets, syrdbs suspéensi ons, Al gui ds,

enul si ons and m croenul si ons; (2) parenteral adnlnlstratlon for
exanpl e, by subcutaneou% i ntranuscul gr, intravenous or epldural
injection as, for exanp 5' a sterile | uti on or s¥8pension; (3)

topi cal application, # xanmpl e, AR/ cream oigtment, patch, pad or
spray applied to the ;kjn (4) intravaginally or 'ntrarectally, for
exanpl e, as a pessar¥, eam or féhn1N(§é subl i Rl ly; (6) ocularly;

(7) transdermally; or é nasally § harnac tigal conpositions
may be formnul ated for sust ajTEd or cofkr rel ease.
In sone enbodi nents, the Qﬂprnaceut'cao onposi ti . are formul at ed

for oral adnlnlstratlo L, In further 3 i ments, \t he Bhalnaccutlca
conpositions are fornulated for oral admi ni strati®h in solid form
15Phar maceuti cal conpositions of the invention can be prepared using
known materi al s and Gaalvohdiies, whcahpsumy 17 ncl utkengauhd @ e not linmted
to m xi ng and/ or bl ending the conpound of the invention with the

phar maceutical |y accept@pl e exci pi enpyand optlona therapeutlc

agent (s). Methods 20Anaf her aspect the present Jinvention rel ates
to a method for inhibNti g cyti di ’éﬁfnlnase mmﬁ%m|3|ng
admnistering to a in nee eof an e ective anount of a
conpound or pharnaceuti aI conpos tign of the Pnvéhtion as descri bed
herein, including but gy Hited t A ] Hyent .

In some enbodi ments, t _sﬁbject i sya/ma I n\f her enbodi nent s,
the subject is 25 a hfimaripy A oth@m aspect (Of Qﬁp pr esent
invention relates to aHrethod for tmeating canceg, conprising

adm nistering to a subject in need thereof: (Oan effective anmount of
a conpound or pharnaceutlcal conposition of the invention as
described herein, iAEPEHNY but ndEMPPHI4 R t oCemerrngdir ess

enbodi nent; and 30(||)a CDA substrate drug, including but not limted

.

to each express enbodi ment de€dri bed herei ©H In some
enbodi nents, the subject i§{ nal . InHﬁj%ﬁher enbodi nents, the
subject is a human. 4k

O N

COOCH;

Compound 22 Compound 23
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WO 20091052287PCT/ US2008/ 080163 In sone enbodi nents, the cancer
is selected from hemat ol ogi cal cancers and solid cancers. In further
enbodi mentywgoe 200bves2bemat ol ogi cal cancer sel ected from MogpcgpghohSitsRE1 a.
In further enbodi nents, the solid cancer is selected from pancreatic

cancer, ovar i RNu@BAC eibodi@ihth,0Me donGRGEE L Feehuls "Bl sd@kdd FroMdthe group
cancer, and breast cancer. In yet further enbodi nents, 5 the | eukem a

i s acut ecoRyisties of Gosnesndsala hlw@y o eﬁbaﬂd@hﬁry@re}ttﬁamwm'ae gattythereof.
Anot her aspect of the present invention relates to a nethod for

i nhibiting degradation ofgn CDA subsppate drug by eytidine deam nase,
conpri sing adninisterrgﬁb effectivd anount of a cGonpound or

phar maceuti cal conposi /a;Pf t he HMventi on as cry bed herein,
including but not limg 0 each Ss enbodrghnt to a subject
that is undergoing treat nt wi t h%t h 10 CDA suBlst fht e drug. The CDA
substrate drug, includi i ress enbodi nment
descri bed herein. 'sone enb ;nents, t he et is a mammal
In further enbodi nents, {t heOsiubj ectf i son human. rﬁﬁm§tration of the
conmpound or conposition @f the invepgi on may be v'a any 15 accepted
node known to one skq | ed | t he art %%r exa orally,
parenteral |y, by inhal’atPPoN Ebra§ Pgﬂ\ Ry, 8@P$FWfa nasal |y,
buccal Iy, vaginally, intraoccularly, intrapulnonarily, or via an

i npl anted reservoir. The teHm "parenteral | y" incl udes w t hout
limtation subcutaneousiﬁéMh intravenously, intranusicul arly,
intraperitoneally, intr echl |y, Nﬁtra ent ri cuf riy, intrastemally,
intracranially, by intr fEOUS i N} n and usion techniques.
20 Any admnistration regijnmen well k omq:to t hos sktlled in the art
for regulating the tim ng ansseque ¥ drug def'y&ry can be used
and repeated as necessary,ta effect lat ment in e met hods of the

i nvention. For example, tthe ®npound or eonposi t{on@f the invention
may be admi nistered 1, 2,088 or 4 tines daily, byOa single dose,

mul tiple discrete doses or continuous infusion. 25The conpound or
conposition of the i nve&ghgghﬁ%ﬁ b oafdbhkl & er athnitfouRd 38 0, at
substantially the sanme ti or after adm nistration of the CDA
substrate drug. The adm nistration regimen may include pretreatnent

and/ or co- adnfindesthe adrhoundd sfth@inveRadtmOnRsedditieanade dhiner @RRYIthe may
agen n.su t he conpound or conposition of the invention,

I ch c
A subsPsB ttfr% A Pratiomess (1aSITECORGE A5 MPHERS PERTIE MG BRTURR )T
be adm nbtﬁ&@@%l@ﬁ%m K%@&Hﬁﬂeﬂt&ﬁ@ﬁéﬁ;ﬁg%s al‘?"suc‘ﬁ%k‘ﬁﬂ% i @hleYs, as well as
Exanpl es of adm nistration regi nens include w thout limtation:
adni ni st gfeHE ipgmea e eeRPeEnd, conposition, CDA substrate drug,

550 o R e AR BNl

conpounddiagenpesndrs ongy GBAscpertagtlr by ephysice), sepacition rndsterrdapewhr as a@ermnal
in a ubst dally neo nner as in a,singl it
dosabL 'ty gonn o msRRRLE EPRRG 4 Siraudies Pub e Hoh B cach
conpoundmhadﬂumsmﬂmﬂﬁec@@&ﬂ&mﬂ@i6@&6dﬂ®ﬁ@mnﬁﬂdéﬂ$\hhﬁmﬁﬁ@m§hﬁwagaﬂéor
5|t Wil | agﬁhecug ﬁP I@ie skilled in the art that the

"effecti b/aéesa ghirgd chro eIF“rthqeoﬁ%‘B%rﬁdn@nal%P? piggared sympatically
such as trbe gﬁﬁt prid fer@PR Al 3LiORnARGe mafeidlsNicst 5ALIRB §EZhiMAtive
conpound, and conposition selected, and the particul ar di Sease an
patient estiogstreated. For exanple, the appropriate dose |evel may
vary depending upon the activity, rate of excretion and possible

t oxi ¢4 typ;;‘;,,,,talgg\,m%gpgb,;,b(;‘m%gpound or conposition 10 enpl oyed; the
age, body weight, general health, gender and diet of the patient

bei ng treat edinathps gspedudnidy prtseatimvenEay, stldtem fo ahghapniesntitah eoapesitiorc
agent(s)ugﬁkgg%eo adm ni stered; and the type and severity of the
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Anot her aspect of the present invention relates to a kit conprising
at | east one unit dosage form which unit dosage form conprises a
conpound &vo pleosregyeut i cal conposition of the inventi opeT/i§mostishissay
further conprise a container and/or a package suitable for conmercial
25 sal e. The (©onteficttre @amnbef 4 Ebrﬂiﬂym@ onuRNiveanial aSiapebedhefedl, Mokiing
known |n the art which is nmade of phar maceuti cal |y acceptable

mat er i al but@pidpnited aeifélﬁélr"eésre”&%d%%ra& box, a glass or plastic bottle

or jar, a re- ﬁg@b%@cegggaﬂy%ce@mlg[é&g&,{enpack wi th individual dosages
for pressing out of paCk according to a therapeutic schedul e.
More than ondnc#mthas r?@ifbod@wntﬁe the epharroepstiliat qolmpas@i)mgﬁuethga@mag@sesm
exany e,

exany & o4l Sl fofRse Q%a‘éf)&{eaédﬁﬁgnél%&a;%btlé%% RiGAEER shl?sit%% dlug or
i nf or mat ¢hemothittapeutinfagenti ati on nmay be provided on a readabl e medi um

i ectod tonl s CL by LT e AR uep ey ik ot 45PE it i B0 s Wi et oA

may i ndi Natlgnitib@texdisleIof & (dlmasgestfaw fAchmy cﬁ]ﬁ)ﬁiﬁe 208 &yAdindRho@d WeHS 8
effects. The .informatign may nprise -28-

2009/ 052898 HBEY U@W@Bmssmw@t%c%rﬁ Snstrw@mf%mlpﬁ nicgtciipbing Sh8uermi-
dosage f@oiyc gﬁHth &%ochor, %nmﬁ%&rdl&%e@ﬁ{@% @ubiTéﬁﬁér?N!f') N&dok )61 4A0S

may be provided in-a variety of ways. For exanple he I nformation
may i nclladems epdbdimenticthe §iDdgsubsivae fagys dicitohing hinthsr enybpdjments,dhg €HA
and appr a ac

7t or ot DA RrfO R 8% ingoUI, Y6, b ShpdRhEnt. 108 AR e
bel ng: vgqntdltebmmnln@ct ahmcnﬂmdgnqntstfhe@msdﬁ;trmﬁmg it abel. or a separ ate

| abel ) adhesiyvel a i xed to a cont al d.inside a container
as a witten %‘55%5 ﬁléeé?qther‘ﬁjﬁlﬁl? o i ?189:? W?ﬁqugﬁ‘t’nl‘\té“%nt ai ner such
as bpd ng pri niligdatizg ta@alwva{dg Of wigiclpO¥a@r illiidet elox@abikin, Oky éaha:fraﬂ@ehd@,s
by being tied or taped, for exanple as an_instructional car fixed
to the ndERMBYINg %Bf"e%ﬂéew%%yc lepgyciagrdthsiikgt her 1ine, 101 anyard
or tether typa%ﬂ&%féb@lﬁes (e g., whih nidyl 1|nclla@e SR &MradilO ¢ Ql%cﬁmﬁzngéﬁlﬁgbln@
the art that specific enbodi ments of the present i|hvention

di rect edﬂ@tlf@all)mﬂué@h%ﬂ@me&qufemteﬂmhabb@e i ndi cated aspects as wel |
as ot her asp Ve SNGATRA I f

and bel ow %@%%“Z%g%gﬁ %%ﬁent S, ﬁlﬁ ?&%fdle % ag h%}%hgln‘g d‘;t P rl?fh o fid the
150G Her lnk@m in the working exarrpl es or Wnere ot herwi se indi cated,
all nunbers expressing.quantities of i.ents, react

condi 1 ons. RPCRTFBE et e sieh BBk R Rrpls MR ALt Foparids o
be undert e, as bei ng nodi fi ed by the term "about". Accordingly,

unl ess i ndi catﬁg to th con such nunpbers are apprOX| mat i ons
that may varyt Béﬁﬂli"tﬁge %quY Fi‘é"yd%}‘q'eeﬁfcb‘i%ﬂe‘?qcﬁ%e sHyRIbincgvigklastine,

obt ai nedyiRyistihe oﬁfe?&%ﬁﬁes,'éﬁﬁﬁﬂ&ﬁé%nand% ﬁ.lh:ﬁ very least, and 20 not as
an attenpt to limt the appllcatlon of e doctrine of equi valents to

the 3tope of sgielliggdhibiforebes, humerinkibitrpamabedier fahesyltunyeragonbibitorsd

in light, of n&gg\tyzer of significant digits and ordi nary rounding
t echni quaengthéﬁ&) | e the nunerical ranges and paraneters setting

forth the br calttrshepethafpduite algmter(\ct g.o0mmaxiécna ppui-axtotiaapons suchhe polo-like
nuneri cal. val. set fort wor Ki xanpl es are 25 reported
as prec?lgg rggb%ass%rl foéaplﬂﬁ ﬁléqrfc?ﬁflq%a{ﬁcﬁ}e however, inherently
cont ai ns cert"ﬁien‘eﬁ’édtﬂéamﬂeﬁxesséhrelcbmpbﬁﬁitdftth@gvéﬂt@mnid?&zagl 2HE AN 0wt, % to
devi ati on found in their respectl ve testing neasurenments. EXAVPLES

The b1 1 B/ Vektarfnl Bsomp smbpiiTspisathp \f;ﬁe%we@wewﬁroégmompﬁw Odrio2Ae

are not A} end@tert Shb3@Renlsl Meledfeb@RSAARE 8A010% WAy, In yet other embodiments,
2009/ 052287PCT/ US2008/ 0801 163
the effective amount is 2-5% w/w.
The pharmaceutical compositions of the invention may be formulated for

administration in solid or liquid form, including those adapted for the following: (1) oral

-25.



Synt hesi s of Conpounds Conpound of the invention can be

prepared as descri bed herein and/or by the application or adaptation
of known rvet bmdsesz2st W || be appreci ated by those skil pegukfaoddzeicart
that one or nore of the reactants, steps and/or conditions described

in the rehthisomics rﬂ@n@&n@l@wré@m {f6r athnisd, RNEouk QraRhOIEMASt BILbAE br
substituents at Rl and &1 1: Schene 1. Synthesis of
s

di f | uor ot"EPFSIRY Rl d@hl?ta.ﬁﬁ%r W%t ¥s ta(r%?ﬁp(f%&@cqaé ablingus) andRskgmic
25) . Cengishabbie cgﬁ}ctﬁ 3b<9u£s Oﬁblvdérsnﬁﬁmﬂek alfds %ﬁ%hyﬁgn tH tﬁgg)ngﬁcg hard
). Rhodi um on_ al um na IS adde to the solution and

m xt ure gHathy gensylenasadd gd@@r rwgwies,atmondl perRys, Thashesedezedass, pelies, syrups,

t | Al
ot oy srPaehE S OB AligsS b AR Rot SR B b Rt B B R 08
to the solautpilg roy (sﬂﬁ@tarrg:)usamdammma*anmavadmms:r byidueb@jtatiedas) fareningpit, a

t 40 Th th | t filtrat
S oncent rHeud "Byag B ngRion (a5 hiifeeh rarRa0et. By FRABHb Gy GrEtY Cmet:

(5, DFDHbiclgpdd oﬂ.%ﬁlﬁﬁplﬁieﬁhﬂ BHcOdkex; r(ﬁﬁﬁﬂﬁmgﬁﬂady e 1ﬂtﬁ1r@:ﬂiﬂly For (I pIe) as a

The crude m xture 1s_purified on reverse phase HPLC (reverse phase
C18 @ 5% CHBON DY fosmafﬁr)éwamgu@w §6>(cmt%1y,1@) gapgdprmadly) ogP) ppiy Bhe
and 19S5 pmhrkdcbUbica %nl%oﬁtl&sn%ﬁ%eaﬁgmlur&tedl%r 1rﬁﬂxé31‘|‘att@53usﬁf G ERLBRES
of DFTHU. The absolute configuration of C4 for corrpoun ails
determ n@éﬁdwy single crystal X-ray diffraction, and is consistent
with 20literagu I - of, i di ne
dearmi nase i na%og exﬁu&ﬁ@ﬁ@gﬁsﬂ% Enpaq-gxgg%gl{:zﬁ v%flﬂ’og%%ﬁg Gire forﬁ‘}ﬁatcgi B oral
2009/ 052&8&9@1’&’5%2068%1@% bﬁﬁommcm; thefphiretac@iiyarompodiintg. ard FWWRaadd for

6.00 (dd, | H .. 4 20 (g, 3.92-3.72 (m 3H), 3.64 (m 1H), 3.43
(m 1H), bril %’é“fﬂéﬁﬁ?ﬁé“ L‘(ﬂjag%ﬁ? 2i Ll uoroaetranydrojiridine (DFTHU, |a

and 19). The DEbhidcdfea( domp@itiofts 8f MEBhyentidn éhnﬂfeoﬂr&’ ed ihindOkntkynQhatMpOH
and cool ed to QC. Sodi um borohydride (540 ny, 14. 6 mmol) is added
port i on- #ids Echyayase vihy ey ninghée bHk aree et ll@ﬁeql do gniginey akenblandipg the
roomte t f t, X

(T )RR, B Bleol QUL 1R pREECCRENR o< cRPLE OB HF optpnal
15 nlL of theppeutiPhecdG)-uti on is neutralized with 2.0 N HCL to pH 7. The
solution is then purified via prep HPLC (reverse phase Cg (et.; 5%
CH3CN H2@prnoliie salts come out at 5.2 minutes. One peak is apparent
at 7.5 mnutes (12%. 10 One epiner of the DFTHU | a conmes out at 9.5
m nu@s (350, ARgBer. asfiéve obtthe presguit imeventitn cadatess tooatmetitod18r Inbiting egtidine

370 T 6_el ut
i, 175 dthgse R FRRE SHBRAU B E N e BBt al Db Rp e
1H), 4. 26nfgpund b phdﬂm@&uﬁca}f J:oxﬁlmsﬁ&iﬂ)of e mIctidh, as Hehoribed B&ciadincludin but

1.92-1.75 gm. gH%\F‘ @nal. Calcd. for C9F114N205F2 (0.15 H20): C, 15
39.90: Hotdimiisd tqgach sxprgss eEhQigNeE 39.87: H 5.41: N, 10.26. |b

1HNWR (D20, %s@m@bﬁ%cﬁﬁ%mtsﬁh@gubﬁ&ﬂbs almdfamaﬁ Iloﬁlrﬂlbﬁemﬁbhl)men% @h‘ésﬁ ect is
1H), 3.91-3.68 (m 3H), 3.41 (dt, 1H), 3.20 (dt, 1H), 1.95-1.8

2H) . ZAnat eB¥ed. for C9HL4N205F2 (0.60 H20): C, 38.74; H 5. 49 N,

10. 04. Found: Aﬁathe’ﬁdsﬁgct dt the - l_%%g’&en{\lmﬁ?tﬁ)% reh_sb 12§ 8%31{1311 %rg%%) ?%fer

5.99 (dd, J = 15 Hz,
202H), 3c@pr{smg aﬂm)mstmmo(atsubjﬂotm &ddzherﬁl) 3 18 (m 1H), 1.86 (m

211). WO 200(9{ 052&%8%5%%(3%%891%/ (%89 ]Cg%pgﬁ(nad T pharmaceutlcal composition of the
invention as described herein, including but not limited to each express embodiment; and
30 (i)  a CDA substrate drug, including but not limited to each express embodiment
described herein.
In some embodiments, the subject is a mammal. In further embodiments, the subject is

a human.
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Scheme 2. Synthesis of 2'(R)-fluoro-2' deoxy-tetrahydrouridines
(Conpounds 2a and 2b) 2' (R)-Fl uoro-2' deoxy-Di HydroUri di ne [ (R)-FDHU,

28] . 2' - Fmuptaos/dszzgieoxyuridine 27 (1.2 5 g, 4.9 mol) p@;ﬂgﬁ@@jgyﬁg in
H20 (30 nmL) with a few drops of concentrated anmoni um hydroxi de (5

drops). Rhodiurose cabediniats 3R0caMBar i %el@@te@tﬁmhphérh&o@gwt daAPer@ il kbR
m xture is hyd I(r]quienat ed overni %ht at 40 psi. The next

t he
m xt ur e 28q$.| Wodueber spdodiments; § f:h%@Oingélo%@qﬁﬁ?lactt@fhframdvﬂaﬁranqi leakergiaa

rep HP ! t
28 p( R |-1§ &%ﬁ&%@%ﬁﬁ%@ﬁsﬁ él?%?@c?x/@eﬂéﬁs&%%&@én pﬂl?eaﬁ@l %ﬂ{cmp QR caner,

resi dual pesitepes] qageeronomestratlicall lung d@Becs, amr’omaetscan% ti!gyet&%thcaﬁdlbadzmemsr

anou % and

m nu'?‘){es tkigenﬁerﬁ-gwwéﬁgaeﬁggﬁé; rala% @fofl lgﬁeg%en(naéé@l{) , 5.07

( dd, lH) 4. 18nofiegr adddyt of&h&@r@@erﬂ 81v(eﬂﬂ10n2ﬂeld Jates 3o 65ne(t1dild| foﬂ(i hﬂq&)lt&@cﬁeg&daﬁon
(m 2 R oro.-2'- eox Tetra roUri di ne

((R) - F')mf %&H‘&tfﬁﬁ)dmgzr# &% ﬁﬁ*@aseswprélw mnig rm&ﬂn)efﬁ%@we amount

dl ssol vegta d%nﬂﬁuﬁﬂ—o?hai‘&%@dﬁdc&%sﬁﬁnb@ﬂ@ ikvenfo ha s Biogca R, AR nd3RD

ny, 9.6 mol) is added portion-wi se to the solution and the reaction

i s sl ow Butgl %@edﬂa CREOTHPESHpRPAEMIPE: 'St hicebat ITHscrason togtmappvibdhe
in vaet r@Dﬁn& A hﬁ% digge, @Adgﬁ&gatg%grnn&&] bR nMZanEh&, SRh Y Hn%gs

is neutrallze O NHCL to pH 7 he so tlonlst en puri
vi a pr epenHpRd@ngnt dessribel Ipheise C18 @ 5% CH3CN H20) The desired pr oduct

22,20 Lt gl B HLGR LBy 80 ) A Bk BESB P

mat eri alalatm#&. 2 m nutes and the fully reduced material 29 (50 WO
2009/ 052287PCT. U82008/ 08%]h dZ/<) at 14.9 mﬂgglt es. The
st er eocheni st 4PIEBIEION plofhecpnibonnd gr sprpopliqnote ey B¥eon ey e Mk Mhe

pr eceecgerdd b lalositialons et e f&ryetxhﬂbﬂéeoxgﬁyarﬂaféﬁﬁ:@all?r”bf&ﬁﬁh%
with a single epiner of tetrah drourl di ne. 2a (7.2 mnutes

( DVBO- de‘-‘prawtomcatl& reqtplfy, ngsadfy, pugeallys ppginalys mireecculpply, ingagdmenprily, gy via
5 4.99-4, 75, 9 &

13CNVR. 153 p%[zﬂt dgrllégeé“(ﬁﬁ) Ph By 35%%’5“@“@% %‘8%&?1%%@1 1%“‘?’9 M)é%@ifiy’
34.13, JigtreGnovial lmnmdculﬂr@r CaHil-pMROBFIIG0. 51DH2m¢c:a11y:, diptr7@ntridularly,
6.22; N, ' 6. .26 o 2 8.6 m nutes
THNMR dRé%tegéiHy, %‘tjrigraleléily,%ﬁ)ugragssggus 18180’51%1]%‘[1(:{16 31?1&%%(5%_61165 5. 40 ( d)
1||:|)|) ,2(51 38 i Z;!gly( admiBishratiod. @%n(emweﬂ;l%nzwigzﬁllgc%e%iﬂlémm ﬂi8d)6a,rt6%r g@u(agili tlrée
1H), .03,
71.73, 65788 1) ) auichior GuE v, 6. bep el gndgr e @g)mcqs it
(D20): Srdd8ndmich th@'i‘ﬁesthﬁs ef th(edmve%ﬂ)n Pﬂor@%a&ﬂh tii@):@mﬁou%ﬂ of B@mpddtion of the
3.96-3.65 (m 3H), 35-3.14 (m 2.12-1.79 (m 211). anpl e 3:

Scheme 3NVENiAR FES) lée gmipispersyl. ¥, I?uér‘lf ‘b'ﬁé’éﬁ))’é?ﬂ% &or mpieie §i0pd, dpERje discrete
( Conpoungles3a BAhudd infusion.

25 The compound or composition of the invention may be administered prior to, at
substantially the same time with, or after administration of the CDA substrate drug. The
administration regimen may include pretreatment and/or co-administration with at least one
additional therapeutic agent. In such case, the compound or composition of the invention,
CDA substrate drug and at least one additional therapeutic agent may be administered

30  simultaneously, separately, or sequentially.

Examples of administration regimens include without limitation:
administration of each compound, composition, CDA substrate drug, and/or

therapeutic agent in a sequential manner; and
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OH OHOH OH 153a (14% 3b (21% 32 (trace)

2' (S)-fluoro-2' deoxy-di hydrouridine [(S)-FDHU, 31]. Conpound 30
(1.2g, 4. Gwmﬂ)ajz@' di ssolved in 1120 (40 nlL). Rhodi umpofyualeusidsotss
(200 ng) is added to the solution and the nmixture is hydrogenated

overni ght at &Paddshistrdt@ BE¢hctd Rpmpbt, Moxipy§iBon, SCHIAl ts8h@@tet B %Uﬁhd@r
pad of celite and concentrated i.n vacuo. The desi r ed product 3

obt ai nedfhﬁwpauwgﬁrtta@ # vebstapitnl bsonitaneos PEeme IS 20 08 10BTNES Uit dpsgeg 1

g9) . 1HNMG fn[?%Ql}l e%gra(edﬁlmt dddhge ﬁyrﬁg f&déach %%pou‘hdzgorﬁ;fﬂsm%hb CDA substrate
3.85-3.80 (m S 3 H

2H) 2' (@)Jgfand@lfdwzapd@t&@gﬁmetrahydr our| d| ne [(S) FTHU 3a and 3b]
d 31(1; “« f MeOH d“
Corpogne 33 19y s SyOATREIASE D 2 St ML S0

porti on- isveld miltcha@emcblamt |vvaﬂ01&ndadtdfre suehctd Ghelﬁarﬁdtﬂl@\l\/&dnh@tr@ﬁdﬁ o,

for 1 hou 15 m nutes. TheI\/EHlsrermvdlnv uo an e
Fosi due. TEARGEETBEIH. SRRSO ERBUR B otne O degHaT eese and

neutral i gainVbdiky #edledN Fielxb@ploHhé apprapiiid dosEneves Blayitva Sndi on the
purified via prep HPLC ( reverge ]Bhagpes%w Phenorreneg L%nmadpw ttﬁgegp 5%

CH3CN H2trtvitg ottt éX@ftLP@n@ndaws b foxtty v thedeseifre pererasny . orm@posmon
desi f@d phORYCE (1RBage! | b, de ﬁe%ng@nﬁér e(nmﬁet thelfhtind (i 00

by the ot her” epi ner 4°m nut es , sone resl d

st ar t i ngthedtegnéngy of nfibmnqtramn, fheeather th@dmgm a@st(wﬁmﬁgmokgdnnmetwéddnd the
pr oduct are detected. Stereochem stry at C4 for

3a and 3§%a%€@%§%@ t?gsggesg on literature precedents on the crystal

structure of "f:lyi pIdSGﬁEIIﬂCIﬁmnmerﬂpﬂht@(ﬁm&: &xchiohhth@osichgf sboap0ler tofbout

5 0u (a0 meBSigs P prbo T g 9 bt 8 bt Soogmglevia

(m 1), mlofier (eﬁ‘ibo&h‘)entslﬂg\'%e ko4 8, a8t 6 {odibouB308 g/d82115,yet7 Dthér
(d), 74.0, 62.6, 37. Anal, Calcd. for COHI5N20EF (0, 25 H20):

0 42! gashbpdigaies, pdosp 1o is #ouhio eou0 aBke. b 0B oRr tobeBmeh the

E 3—3 ;.1H)m H%Iegét)ei 15311?0041% 6(142339%5 g%ﬁc g A opri{% dos% 1%15( flode de]}ﬁrgggt on,

2H) ; 13CNwRadm5$tr8tlor983g‘2m¢rd)nay8¥xb 4sce@@dn@l by 5hope skdled, 1116tﬁ¢ 41t @80 ,known
29. 3. An% &&I cd. for CO9E1151\1205F (0.4 H20): C, 41.96; H, 6.19; N,
10. 87. Foun 41.99; H, 6.15; N, 10.91. Exanple 4: CDA enzymatic
activity 25The abi lity of the conmpounds of the invention to inhibit
the ébhzyKasic activity of CDA may be denonstrated using the foll ow ng
assay net hod. proc etodt tic.activity I

bas e)d/ on publ i sqﬁec{ }feo%re%enFHv rg‘loélxa?rrpels {0 a% &TRRREHTE, at'lleasgfmeal‘mt
Arch. Bi aedagerforii %ﬁh&nﬁlﬂ@a]gc R0 corRfiises 920m§‘@hﬂrbr Bha@tac@lticallcomposition
Chem , 13%% 246, 7566-8; Vincenzetti S. et at, Protein Expr. 30
Purif. € ingentingy 53). The assay follows the change in absorbance

at 286 nm of TRekiERfy further comprise a container and/or a package suitable for commercial
25 sale. The container can be in any conventional shape or form as known in the art which is
made of a pharmaceutically acceptable material, such as a paper or cardboard box, a glass or
plastic bottle or jar, a re-sealable bag, or a blister pack with individual dosages for pressing
out of the pack according to a therapeutic schedule. More than one container can be used
together in a single package. For example, tablets may be contained in a blister pack which is
30 inturn contained within a box.
The kit may further comprise information. The information may be provided on a
readable medium. The readable medium may comprise a label. The information may be
directed towards a physician, pharmacist or patient. The information may indicate that the

unit dosage form may cause one or more adverse effects. The information may comprise
-28 -



catal yzed deam nation of cytidine to formuridine. The reaction is
carried out in potassium phosphate buffer (pH 7.4, 20 mM contai ning

1 M DTT) wozashbsyl vol ume of 200 1A in a 96- well plaggubRigmbies The
final reaction m xture contains cytidine (50 p.M and purified human

recombi niagkucEBAs foPWdinfidiQekigN#y it dosshel 8 JsieR a8Sn taOmMRHWERBE herein.
absor bance change of WO 2009/ 052287PCT/ US2008/ 080163 approxi mately 2

m |1 - abSesp AHERCHRRE ey bemeiided n Bageely ot avarka Sor evenics thefintppseiaanee
change Rl @R R b O hiRiek BSHIES O

absor ba(rjll\élgl%id%l_ ?ﬁ)e@argisence gi‘ﬁqe%’)%f A %1 gsg(‘%ﬁé}géd@f % gll?l&l %6%%2%%68%1’
change i@chvisighbeoweiglyra2g. - 30 ni nutes. When potential inhibitors

are esent, fj entrati f . hinthe.0.1 nM-. 1 nM5 .
ange are. teshsanorRERFEAh b8 PR B shilyhe ke pG: pyriven
change oén alkhel Eancibe pvescrigtiondalicdbr 8 anpras labeN tadhdsively Affikdd Ry cahitdiger;

and CDA but np.inhibitor (total.s) is,normalized.to, 100% CDA .
cnzymat | OHEHT iy s Rap e R BB S B1erh SO0 QiR ek o Bugnegsuch
percent &fbelr@t@intcitdnl tHe Wil oS 2 SHDLF Rk hadl OMuROND dsby et ticiQr Ok Br
percent inhibition at varying conpound concentrations. 10Usi ng the
above de¥@FIPKS adasiipctiqng qu% hfﬁéggéprt}w petkeaf@bagite I Apbingdewrd onetlerdine,

are gyaly a?&'ort@@%gt#r%@eﬁ&l ues of the conpounds are set forth in

Table 1. "1a" an " denote single stereoisoners; "1" denotes an

epi meri c m xtlumeéll baapriagent to those dkiltedriy tRotretheyspotifit embodiorpowids: present
Conpound, Bg‘ﬁgn (&Mbe' oqreé}tgg to gIQe, |ng§ gxo 911 %P 919 a O\fle(-)lgdiceggd gs%ec?tggs wgﬁ’ asz gther

5000 200
aspects, and may encompass one, some or all of the above- and below- indicated

embodiments, as well as other embodiments.

15 Other than in the working examples, or where otherwise indicated, all numbers
expressing quantities of ingredients, reaction conditions, and so forth used in the specification
and claims are to be understood as being modified by the term “about”. Accordingly, unless
indicated to the contrary, such numbers are approximations that may vary depending upon
the-desired properties sought to be obtained by the present invention. At the very least, and

20 not as an attempt to limit the application of the doctrine of equivalents to the scope of the
claims, each numerical parameter should be construed in light of the number of significant
digits and ordinary rounding techniques.

While the numerical ranges and parameters setting forth the broad scope of the
invention are approximations, the numerical values set forth in the working examples are

25  reported as precisely as possible. Any numerical value, however, inherently contains certain
errors necessarily rtesulting from the standard deviation found in their respective testing

measurements.

EXAMPLES

The following examples are illustrative of the present invention and are not intended to

30  be limitations thereon.
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2 2000 3000 3a 400 80 3b 4000 700 3 2000 1000 Enhancenent of
Efficacy of CDA Substrate Drugs 15The ability of the conpounds of the

I nventi onvw@2enbanee the efficacy of CDA substrate drupsr/iigdeddReiss
denonstrated in the L1210 nouse | ynphona nodel. WO

2009/ 05283:¢kksi/ 08208 AR0163 Exanple 5. The effect of CDA inhibitor,
Compound 1, on decitabine (0.1ng/kg). i nduced survival in the L1210

survi val noddformpauRgRf tgoinreipn @h7bGwEwpareg| ¢ fleaupe hereis gpddor by the

random y, 38Paloale? dddpMRn & ShAUPRethGIOUR whil bd apprdtfed by BRIV iR ik
Vehicle p.o. x 2 for 4 days 2

that one or more of the reactants, steps and/or conditions described in the reaction schemes

5  may require adjustment to accommodate other substituents at R; and R;.

Example 1:

Scheme 1. Synthesis of difluorotetrahydrouridine derivatives (Compounds 1a and 1b)

NH2 O

\ .
q 1) HgiRh!Alumma (24h) (\-ﬁ}_’ 3eq NaBH4
deg 2) Hy/Rh/Alumina (72h) raiN\\( MeOH
a1 =11 O
: FF 61% F 0 °C-—>1t, 4h

A

= N F
HO 146 HO 13
24 25
OH OH ¥
@)
(o ( <)
N N N
0 + 0 + 0
0
;|||:F -|';F AIIF
= z : F
HO & HO G HO
1a (29%) 1b (31%) 26 (17%)

2°2’-DiFluoro-DiHydro-Uridine (DFDHU, 25). Gemcitabine 24 (3.0 g, 11.4 mmol) is
10 dissolved in HO (50 mL). Rhodium on alumina (900 mg) is added to the solution and the
mixture is hydrogenated overnight at 40 psi. The next day, the mixture is filtered, the water is
removed in vacuo and the resulting sticky solid is dissolved in H;O again. Rhodium on
alumina is added to the solution (900 mg) and the material is hydrogenated overnight at 40 psi.
The rhodium is filtered off and the resulting filtrate is concentrated to afford a crude mixture
15 of difluorodihydrouridine (5, DFDHU) and ~10% of difluorotetrahydrouridine 1a and 1b
(DFTHU). The crude mixture is purified on reverse phase HPLC (reverse phase Ciz @ 5%
CH:CN/H;O) to afford 1.84 g (61%, 14.5 minutes) of DFDHU 25 and 175 mg (17%, 1a, 9.5
minutes and 1b, 13.9 minutes) of the epimers of DFTHU. The absolute configuration of C-4
for compound la is determined by single crystal X-ray diffraction, and is consistent with

20 literature precedents on the crystal structure of cytidine deaminase in complex with a single
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L1210 i.v. and Vehicle + Conmpound 110 ng/ kg p.o. x 2 for 4 days 3
L1210 i.v. and Vehicle + 0.1 ng/kg decitabine p.o. x 2 for 4 days 4

L1210 i.vwa@pdebnppound! 1 ng/kg + 0.1 ng/kg decitabi neciRu§oosfoseach Or
4 days 5 L1210 i.v. and Conpound 1 10ng/kg + 0.1 ng/ kg decitabi ne

p.o. X 2erﬁ1ﬁér éf@@ahsxdﬁmha&éo 'HNWIR @nd: ¥ebid, QH*} 928 (HoVeg3 @le'ﬁza(m ),

i or 4 days 1210_Intravenous (Lv.) I'njection: Prior

exper|ne%94ﬁﬁﬂiﬂoyééﬁpsuﬁr% 6pHs3BH at | east 3 times in CD2F1 fenale
m ce. The,ihes u@rroelétp&ﬁfdr%ﬁridﬂw afﬁfnbogaa@g 16}, And wﬁﬁu_tﬂs?éﬁ% 849

ascites one prior WweekK to Sacrifice Uusi nouse i 'S
on it s bagk]) i dssietd in @JﬁﬂawfeMﬁ@Hcanéme&d\m tORC alSodival btvmkmbidarﬁﬁiﬁi%mg,

smal l ﬁ} iﬁ%‘o 1% a ede ot tnqw-ﬁsteﬁ g‘g u1g§%1|1 avreac¥10n 52? Qv %%‘ m
cold 2 ovi ne“seru umn ? in sa S |rﬁ %?ng ﬁ? P8
cavity. tehpedtirs Azﬁetrhtih@mm of stirfing he r@:ﬁIVItdny’pereItﬁlﬁl’(Sfﬁl‘th@MeWH s @mol&D i3
cc syringe intp.a cl.ean terlle t t opn.ice. The flu

i 1 ot ed oS B RPEE id Tahat Bhe: dspoBHOR SeugsBHT 50 N
added t oy /d pef 7di Th eslu@SiCist B%a JJ;?tnheu &4 ngﬁ-@l HPBC ((Igévleifé%eph!tselglga@a'ﬁﬂ)

are counted on a hemat ocyt onmer an he nunber of ce
cal cul at €d:ChHePpckhooRltasens ey of h2 poputetn| @rd reak isstppgeefiat ideinyigs (1Y04

cel 18 0. dndbpim GLURPEPHY GG!Reh oD, Wut@sf 336, 29980 id ARerrlelerrn
270 need se Sol ution Preparation: ro i m ce £
dosed wi tdmea ouehilgl3enionteCOIBawgd 1 %).p The wxmamateésrqﬁnctc% dlges at 17 minutes
decitabigﬁ m o,y COmpound 1 is prepared at 1 ng/m. in phosphate
buffer s |n§"b@§) and then diluted to 0.1 ng/m in PBS for the

| oner doke'HNMR (20099.6 522875 0352008, 682163 1H), 4.20 (@eCHS, almor&ﬂl @n, 3H),

Bt ove 3ob(Ganao0 WalRGE s lilen g ohah bRed BOCE G Nt 5 HO): .

Deci fabi 39990 $1, lrsgfmerf rmhdt@ws@maﬂdﬁm N°\|1|02@059 solutions are
stored on dosi ng ce are dos

twico a Ha N HRHEuOs hhammites 0?974(d9c6‘iﬂsé@§11(btvﬁ4héy§ %t B k. 3.
schene aglg!p chat ﬁg) g%g'(B@gHgglh%@NQS%ﬂPﬁ#ﬁ%n%l EA5E FoPESL, NG FN@%0' 1,0): ¢,

Table 2
38.74;, H, 549; N, 10.04. Found: C, 38.55; H, 5.36; N, 9.87.
26 'H NMR (D,0) § 5.99 (dd, J = 15 Hz, 6 Hz, 1H), 4.17 ( m, 1H), 3.89 (m, 1H), 3.75 (m,

20 2H), 3.42 (m, 1H), 3.21 (t, } = 6 Hz, 2H), 3.18 (m, 11), 1.86 (m, 2H).
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G oup # Drug Decitabine Dose (route adm nistered) Cunul ative
Deci t abi ne Dose Conpound 1 Dose Cunul ative Conpound 1 Dose 1 Vehicle

Vehi cl e O wghdogoitesv cle 0 ng/ kg 2 Conpound 1 Vehicl e Opogvuksbosiéiotad/ kg
80 ny/ kg 3 Decitabine 0.1 ng/kg p.o.

Example 2:
Scheme 2. Synthesis of 2°(R)-fluoro-2’deoxy-tetrahydrouridines (Compounds 2a and 2b)

O O
N Ho/Rh/Alumina N H
o \\< 2 0 j{ MeOH/NaB 4
-llF O T O
b 64% H
HO 1 MO 16
27 28

OH OH (\\
(\\:\JH (\\NH N~ N
o

O
KUN\\( ' rﬁij{ ’ /’«j”F
0 0O ;
: IR - HIF HO ’

HO H HO Hé

On
On

2a (46%) 2b (21%) 29 (9%)

2’(R)-Fluoro-2’deoxy-DiHydroUridine [(R)-FDHU, 28]. 2’-Fluoro-2’-dcoxyuridine 27 (1.2
5 g, 4.9 mmol) is dissolved in H,O (30 mL) with a few drops of concentrated ammonium
hydroxide (5 drops). Rhodium on alumina (300 mg) is added to the solution and the mixture
is hydrogenated overnight at 40 psi. The next day, the mixture is filtered and the filtrate is
concentrated and purified via prep HPLC (reverse phase Cis @ 5% CH;CN/H,0). The major
product is 28, (R)-FDHU, which elutes at 9.2 minutes (780 mg, 64%). Some residual starting
10 material 7a (5.5 minutes, 95 mg, 8%) and a minor amount of the FTHU 2a and 2b (7.2
minutes, 50 mg, 4% and 8.6 minutes, 45 mg, 4%) are isolated. 'HNMR 28 (D20): 5.83 (dd,
1H), 5.07 (dd, 1H), 4.18 (q, 1H), 3.90-3.78 (m, 2H), 3.65 (dt, 1H), 3.52-3.35 (m, 2H), 2.64 (1,

2H).
2°(R)-Fluoro-2’-deoxy-TetraHydroUridine ((R)-FTHU, 2a and 2b). The (R)-FDHU (600
15  mg, 2.4 mmol) is dissolved in 20 mL of MeOH and cooled to 0 °C. Sodium borohydride (355
mg, 9.6 mmol) is added portion-wise to the solution and the reaction is slowly warmed to
room temperature overnight. The MeOH is removed in vacuo and the residue is dissolved in
10 mL of HyO. The solution is neutralized with 2.0 N HCI to pH 7. The solution is then
purified via prep HPLC (reverse phase Cis @ 5% CHiCN/H,0). The desired product 2a
20 elutes at 7.2 minutes (275 mg, 46%) followed by the other epimer 2b at 8.6 minutes (125 mg,

21%) and some residual starting material at 9.2 minutes and the fully reduced material 29 (50
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10

15

0.8 ng/ kg Vehicle 0 ng/ kg 4 Decitabine / Conpound 1 0.1 ng/kg p.o.
0.8 ng/kg 1 ng/kg 40 ng/ kg 5 Decitabine / Conpound 1 0.1 ng/kg p.o

0.8 ny/ kg w6 20m/okgsBO 1my/ kg 6 Decitabine 0.1 ng/kg i. pPCP/{J§20§§MS’6ﬂ;3
Vehicle 0 ng/kg Survival and Autopsy: Mce are observed survi val
and wei ghgdowgial v4.0 MaRetay TRe Feled@inistry at C-4 for 2a and 2b are assigned based on

literature precedents on the crystal structure of cytidine deaminase in complex with a single
epimer of tetrahydrouridine.

2a (7.2 minutes): 'HNMR (DMSO-ds): 7.21 (d, 1H), 5.93 (dd, 1H), 5.59 (d, 1H), 5.39 (d, 1H),
4.99-4.75 (m, 3H), 3.95 (m, 1H), 3.62-3.21 (m, 5H), 1.69 (m, 2H); "CNMR: 153.12, 91.2 (d),
85.93 (d), 81.36, 71.30, 68.3 (d), 60.43, 34.13, 28.66. Anal. Calcd. for CoH;sN20sF (0.5 H,0):
C,41.70; H, 6.22; N, 10.81. Found: C, 41.67; H, 6.26; N, 10.76.

2b (8.6 minutes): '"HNMR (DMSO-d,): 7.15 (d, 1H), 5.95 (dd, 1H), 5.58 (d, 1H), 5.40 (d, 1H),
5.00-4.75 (m, 3H), 3.92 (m, 2H), 3.61-3.29 (m, 5H), 2.98 (m, 1H), 1.80-1.65 (m, 2H);
“CNMR: 154.02, 92.24 (d), 86.62 (d), 81.63, 71.73, 68.86 (d), 60.89, 35.08, 29.00.

29 (14.9 minutes): 'HNMR (D,0): 5.93 (dd, 1H), 5.07 (d, 1H), 4.61 (m, 1H), 4.24 {m, 1H),
3.96-3.65 (m, 3H), 3.35-3.14 (m, 3H), 2.12-1.79 (m, 2H).

Example 3:
Scheme 3. Synthesis of 2°(S)-fluoro-2’deoxy-tetrahydrouridines (Compounds 3z and 3b)

0 0
@ 9
réj:\ljg NH Ho/Rh/Alumina Hgﬁ\‘g MeOH/NaBH,4
—F 100% v F
30 31

3a (14%) 3b (21%) 32 (trace)

2°(8)-fluoro-2’deoxy-dihydrouridine [(S)-FDHU, 31]. Compound 30 (1.2g, 4.0 mmol) is
dissolved in H;O (40 mL). Rhodium on alumina (200 mg) is added to the solution and the
mixture is hydrogenated overnight at 50 psi. The next day, the mixture is filtered through a

pad of celite and concentrated in vacuo. The desired product 31 is obtained in quantitative
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for the duration of the study (30 days). Dead m ce are autopsied and
observed for the 10 presence of tunors in organs. Tunor deaths are

det er m nedvdyoobissegr wei ghts greater than 1.6 g and spl pepuiRbalbis
greater than 150 ng as per Covey etal., Ear. J. Cancer Oncol. 1985.

M ce dosgdldvi-1.b gqlemma (ﬂ.rgog)ré @ae@atﬁby 589 l@dltumﬁarmqﬁlnqiﬂj 3lgsvegd glm%g

than m ce dosed_w cle_control or Conmpound [ oné (FIG

Tabl e 3; 5%@“@) 3;\1 ﬁfle‘ﬁ@ 26 (tal 984& EB3ponse i s observed with
b
Conpoundysfsy Lﬁh&@@dé&ﬁ}k&i’aﬂry&&ﬂﬁﬁ E@ Ty ;%Pﬁgd Iﬁ‘} 'c'aﬁ%,g&dlsﬁw KOk,

p.o. is less effective th
signifi céﬁi mynad) i disg@ned 1(1'2§b¢1e013M69H@nd $§)01pd:®> Q)’SIZ)Sodlum borohydride (475 mg,
Co a [k

0" L o3 APy Rlash R e e TRE N i st b st i s
p 0 al oleir @pd-05 ﬁﬂﬁi&és arg MeQH ngfeh@vdem ﬁaabdv agl the pesidup -erl@sbﬁ;edTﬁbJS @nL

dec t abi TS CHROTERDT | T bl eBe S i AP N Hpaioae ot T vis
2009/ 05228 #RBe T U 0&&1&8&1@ rdBUHROC Qﬁa%ﬁs@@h&% Ors qxhe@dr@éﬁ%x (Rmg “991351)5%

but not co ared to 0.1 g decitabine i.p. (p=0.13; Table 3,

1) . HCNLPdisgemptie @lyeltt Héd rskathwUpdexdetect). eBretflesiFasdanradust 33 platm at
and id1e pg rnﬁﬁﬁf%s (kS nfd, 199,585 ﬁ,q,eh'bg%f&ﬂ&)e FROPA £93LOnhlIs YARI60 9 19%),
group. AI treat groups Ve significant y Ionger

cont r ol sscanecregihial istahtittyi materiall (oetequgntofigdy, a6 peedl. 35he fully reductdiptoelud 32: Gibs

Che 0 B L S U BT Sl B R Ay
bur den’ pted:cialt:ﬁd ofleiat dryasl strctieaifegtidiyic Uhenihbscan cwaplightsthgr eatle epitldans

1 gandth n weights greater than 80 ng (Covey et al., supra).
The wei gift! ghyélF “1”591& and spleen from3 control nice are 0. 970.08g and

0. 0805 028y (GLDGFNSS) GP&%N@%@P%QQ%&‘%BO'S 6oNEEl . @@3% 1ﬁ)3(94 er 1H),

appear ance of the peritoneal ‘and thoracic caviti€s.
of Deci t &B}A&94ma4kth Bpdund 1H),0n86Som, ) al " CAMR L1576, 9&,ﬁdd)s& Béd, %ﬁ,g'ihsws

In L1210 Viayresl o/ dl sMagg! ARIOBRICH ot &40, RSO IS, MY Wk, 1 613 N,
11.00. Found: C, 42.49; H, 6.09; N, 10.82.
3b (13.4 minutes): 'HNMR (D,0) § 6.07 (dd, 1H), 5.02 (dt, 1H), 5.02 (t, 1H), 4.26 (dt, 1H),
20 3.84-3.66 (m, 4H), 3.35 (m, 1H), 1.86 (m, 2H); "CNMR: 157.8, 98.2 (d), 84.4, 82.0, 75.7,
74.0, 62.4, 38.4, 29.3. Anal. Caled. for CoHsN,O5F (0.4 H,0): C, 41.96; H, 6.19; N, 10.87.
Found: C, 41.99; H, 6.15; N, 10.91.

Example 4:
CDA enzymatic activity
25 The ability of the compounds of the invention to inhibit the enzymatic activity of CDA
may be demonstrated using the following assay method.
The procedure to determine CDA enzymatic activity is based on published
methodologies (for example, Cacciamani, T. et al., Arch. Biochem. Biophys. 1991, 290, 285-
92, Cohen R. ez al., J. Biol. Chem., 1971, 246, 7566-8; Vincenzetti S. et al., Protein Expr.
30 Purif- 1996, 8, 247-53). The assay follows the change in absorbance at 286 nm of the CDA-
catalyzed deamination of cytidine to form uridine. The reaction is carried out in potassium
phosphate buffer (pH 7.4, 20 mM, containing I mM DTT) in a total volume of 200 ul in a 96-
well plate format. The final reaction mixture contains cytidine (50 uM) and purified human

recombinant CDA.  Purified enzyme is diluted so as to produce an absorbance change of
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(days) SD * % ILS (Increased Life Span) Mean Liver ws. (g) SD Mean
Spleen wts. (g) SD 1 1x104 7.400.55 n/a 1.810.13 0.310.05 2 1x104
7.400. 55 Gv®@odo$3. 22 0. 390. 07 3 1x104 10.60. 56 PCT/US2008/080163
approximately 2 milli-absorbance units / minute, Base line measurements of absorbance
change over time are made before CDA addition to insure no change of absorbance in the
absence of CDA. After CDA addition, absorbance change is monitored for 20 — 30 minutes.
When potential inhibitors are present, eight concentrations of each in the 0.1 nM -~ I mM
5 range are tested in order to obtain ICse values. The slope of the change of absorbance over
time for samples containing both cytidine and CDA but no inhibitor (totals) is normalized to
100%. CDA enzymatic activity left in the presence of a compound expressed as percent of
total activity 1s subtracted from 100% in order to obtain percent inhibition at varying
compound concentrations.
10 Using the above described assay, the inhibitory potency of Compounds 1 and 2 are
evaluated. The ICse values of the compounds are set forth in Table 1. “1a™ and “1b” denote

single stereoisomers; “1” denotes an epimeric mixture.

Table 1. Inhibitory Potency of Test Compounds

Compound ICs5o (nM)
la 400 + 60
1b 5000 = 1000
1 400 + 60
2a 200 £ 50
2b 5000 + 2000
2 2000 + 3000
3a 400 £ 80
3b 4000 + 700
3 2000 + 1000

Enhancement of Efficacy of CDA Substrate Drugs
15 The ability of the compounds of the invention to enhance the efficacy of CDA

substrate drugs may be demonstrated in the L1210 mouse lymphoma model.
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43.24 2.050.17 0.330.06 4 1x104 12.80.45 72.97 2.030.08 0.290.03 5
1x104 14.20.45 91.89 2.020.27 0.290. 07 * % LS = nmean
survival afoesopeszegvent al (days) - nean survival of conpeplsfooasssiss X
100 15mean survival of control (days) FIG 1 is a graph that shows
t he eff eEtample@onmpound 1 on decitabine (DAC) induced survival in the
L1210 nouse | ynphorma nodel. Exanple 6: 20 The effect of CDA
i nhi bi t OTke EpEPOUODAidkibREY, BBGpbakY NOn(dcdPi K@) mgVel) CRLcSH SN iniihe
the LI 210 survival nodel Conpound |la is evaluated in the LI210
nodel f ol {OHisHEMh®ofelot ocol of Exanple 5. Mce dosed with decitabine
("DAC"), agndaPAC plus Conmpound | a, live |onger than those receiving
WO 2009/ 052287PCT/ US2008/ 080163

5 30 CD2F1 6-7 weeks old female mice are randomly separated into 6 groups:

Group #

1 1.1210 i.v and Vchicle + Vchicle p.o. x 2 for 4 days
2 L1210 i.v. and Vehicle + Compound 1 10 mg/kg p.o. x 2

for 4 days

3 L1210 i.v. and Vehicle + (.1 mg/kg decitabine p.o. x 2 for
4 days
4 L1210 iv. and Compound 1 1 mg/kg + 0.1 mg/kg

decitabine p.o. x 2 for 4 days
5 L1210 i.v. and Compound 1 10mg/kg + 0.1 mg/kg

decitabine p.o. x 2 for 4 days
6 L1210 i.v. and Vchicle + 0.1 mg/kg decitabine i.p. x 2 for

4 days

L1210 Intravenous (i.v.) Injection: Prior to experiment, L1210 cells are passed at least 3
times in CD2F1 female mice. The mice are injected intraperitoneally (i.p.) with L1210 ascites
one prior week to sacrifice using CO;. Each mouse is placed on its back, its belly surface is
cleaned with alcohol wipes and a small incision is made into its peritoneal cavity. 2 ml of ice
10 cold 2.1% bovine serum albumin (BSA) in saline is injected into the cavity. Fluid is
withdrawn from the cavity, transferred with an 18G 3 cc syringe into a clean sterile tube, and
kept on ice. The fluid is diluted 1:10 in 2.1% BSA in saline and one drop of zap-o-globin is
added to 2 ml of diluted ascites. Diluted ascites (dilutc 1:10 again) are counted on a
hematocytomer and the number of cells/ml is calculated. A stock of ascites in BSA solution is
15 diluted to 1x10” cells/0.1 ml. Mice are injected with 0.1 ml of cell solution with a 27G needle.
Dose Solution Preparation: When appropriate, mice are dosed with a vehicle or Compound 1
p.0 30 minutes prior to decitabine.
Compound 1 is prepared at 1 mg/ml in phosphate buffer saline (PBS) and then diluted
to 0.1 mg/ml in PBS for the lower dose.
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vehicle control and CDA inhibitor alone (FIG 2; p < 0.05). In

conbi nation with DAC, 10 ng/kg Conpound la is nore effective at

ext endi ng weolbybeshst han the | ower doses. Exanple 7: PCTS2084/ds665 Of
(VA inhibitor, Conmpound 3a, on decitabine (0.1ng/kg) induced survival
in 5 the LI 21]Oec$tﬂb1¥ié Yrepegdiedt a 1 m%/ml%@PQUFES 3ad Hisuiy &) Rkl @ arcﬂﬁve
L1210 nDdeI foll ow ng the, protoco of Exanple 5. M ce dosed with

deci t abi HBO{ app@o3 m ggm plutian.conpound 3a |ive |onger than vehicle
control 51)939 @%fﬁéﬂhbpél{agfne% % aré&: k‘r%h tHicd Fay0- zQ Hos lu@é %t ed on
The effect d% CDA i nhi bitor, on cytara I ne (ara- uced
sur vi val icp rwhilgedasing1 OMdger wrﬁ\ﬁbabedmpletbr orally (p-60 tEBRFL déy 78 \hemissap@ﬂt)i for 4

f emal rando r d |nt

i col o oyt g, Finkl SRR Hyfine Bi)on? cHRE sk Conpbung 1 dpr o
days 2 LaglifediinTabladd Veh + Ara-C 200 ng/ kg p.o. x 2 for 4 days 3
L1210 i.v. and Veh + Ara-C 100 ng/kg p.o. x 2 for 4 days 4 L1210 i.v.
and Veh + Am C 50 ng/kg p.o. x 2 for 4 days 5 L1210 i.v. and Veh +
Ara-C 25 nmg/kg p.o x 2 for 4 d&yise@. DbRihG Schame and Conpound 1 10

ng/ kg + Ara-C 200ng/ kg x 2 for 4 days 7 L1210 i.v. and Conpound 1 10

ng/ kg + Araga©up(@rgg kg x 2 feottabinedayg Cumulative | Compound 1 | Cumulative
# Dose Decitabine | Dose Compound 1
(route Dose Dose
administered)
1 Vehicle Vehicle 0 mg/kg Vehicle 0 mg/kg
2 Compound 1 | Vehicle 0 mg/kg 16 mg/kg 80 mg/kg
3 Decitabine 0.1 mg/kg p.o. | 0.8 mg/kg | Vehicle 0 mg/kg
4 Decitabine / | 0.1 mg/kgp.o. | 0.8 mg/kg | 1 mg/kg 40 mg/kg
Compound 1
5 Decitabine / | 0.1 mg/kg p.o. | 0.8 mg/kg 10 mg/kg 80 mg/kg
Compound 1
6 Decitabine | 0.1 mg/kgip. | 0.8 mgikg | Vehicle 0 mg/kg

Survival and Autopsy: Mice are observed for survival and weighed daily (Monday to Friday)
for the duration of the study (30 days). Dead mice are autopsied and observed for the
10 presence of tumors in organs. Tumor deaths are determined by liver weights greater than 1.6
g and spleen weights greater than 150 mg as per Covey et al., Eur. J. Cancer Oncol. 1985.
Mice dosed with decitabine or decitabine plus Compound 1 live [onger than mice
dosed with vehicle control or Compound 1 alone (FIG. 1 and Table 3; p<0.05). A trend for a
dose response is observed with Compound 1 in combination with decitabine.
15 Decitabine (0.1 mg/kg) p.o. is less effective than 0.1 mg/kg decitabine i.p., but not
significantly different (Table 3; FIG. 1, p=0.052).
Co-administration of 10 mg/kg Compound 1 with 0.1 mg/kg decitabine p.o.
significantly enhances survival compared to 0.1 mg/kg decitabine p.o. alone (p=0.0031) and
0.1 mg/kg decitabine ip. (p=0.016; Table 3, FIG. 1). Co-administration of 1 mg/kg

20  Compound 1 with 0.1 mg/kg decitabine p.o. significantly enhances survival compared to 0.1
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8 L1210 i.v. and Conpound 110 ng/kg + Ara-C 50 ng/kg x 2 for 4 days 9
L1210 i.v. and Compound 110 ng/ kg + Ara-C 25ng/ kg x 2 for 4 days WO

2009/ 0522 8¥®aib 532808/ 080163 Group # 10 L1210 i.v. anﬁcﬁggﬂ@y@glﬁg 10
ng/ kg + Veh p.o. x 2 for 4 days L1210 IV injection: CD2Fl fenale

m ce areml gﬂdge@dcﬁ%me P-o. Widnl %pa:a 03B 6L 8BSt B8MRpaREd &F OWERIL/IOd&RSHhE 11Ge
(Cx). cells are passed at |east 3 times in vivo prior to

experi meEP(‘ 1FnEahoHddGi 5. pl aced on its back, belly surface cl eaned

wi t h al cohol

U0 3l cohol HReSIASI TRl NG SLRTCITRAR, 8 PufShd HOBGRNL SR oo

t hen fl ulig spehebmeparedatndhe veingde eroupd Al ttnafadl ci@@s Jice sgyuﬁcag@ long@ than

clean. ste e on I.ce. The fl is diluted 1:10 in 2.1%
BSA |5n sa{hi[érlle Oélﬁr(g%(%ﬁlg%(ljj% l%lbftor a‘%“eogfg‘n‘P&tSP“dj?ﬁg added to 2 m of

di | ut ed asci tTable Dlld;tsltlﬁdvea@ﬁs dfahe liebrd atdespleedofagiat oy aﬁbﬁyCQﬂnﬁQ@ eRétpl

hemat oc a of cell s/m is calcu]ate St o
ascit esyfoﬁm%s‘ﬂ‘ s gﬁ%&éicga 9 L SPUsS diggd poRmax butdep A g‘l‘ﬁ éq%fhc@ ipdigated
i nj ect edpymnk hiver @elghts @fcaPlilan 30 aHdi RO spMenRveddifls BRAE! Ban TOR! (Coviky er al,

10i nj ections take about 50 minutes. Dose Solution Preparati on en
appr opr i #P&)ni1de vesightuefdagr apd wwlogeion & controboripoun @ 97+) 08 aiB00. A8+ 2es
priofgto

B epay e A a0 O A B G o BRNE R B he e AR Hucie
for | owesaviisses. Dosi ng Schene: Conpound 1 is prepared at the

begi nning of the study and stored at 4C. 15 Ara-C is prepared fresh
twce a day. All solutions are stored on ice while dosing. Mce are
dosed or al |Tabied.cEffect @& Pegigabin Al @wapol)nd‘ bon Juvivad endiLivee addBpleen

P AR AR L R T T SRR e
adm) Cumlativ
Mean * 06 ILS
L1210 Survival (Increased Mean Liver Mean Spleen
Group # cells (days)+ SD | Life Span) | wts. (g) = SD wis. (g) + SD
1 1x10* 7.40+0.55 n/a 1.81£0.13 0.31+0.05
2 1x10* 7.40+0.55 0.00 1.99+£0.22 0.39+0.07
3 1x10* 10.6:+0.56 4324 2.05+0.17 0.33+0.06
4 1x10° 12.8+0.45 72.97 2.03+0.08 0.29:+0.03
5 1x10° 14.2£0.45 91.89 2.02+0.27 0.2940.07

* 9% ILS = mean survival of experimental (davs) — mean survival of contral {davs) X 100

15 mean survival of control (days)

FIG. 1 is a graph that shows the effect of Compound 1 on decitabine (DAC) induced survival

in the L1210 mouse lymphoma model.

Example 6:

20 The effect of CDA inhibitor, Compound 1a, on decitabine (0.1mg/kg) induced survival in
the L1210 survival model
Compound la is evaluated in the L1210 model following the protocol of Example 5. Mice

dosed with decitabine (“DAC"”), and DAC plus Compound 1a, live longer than those receiving
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Ara- C Dose Conmpound 1 Dose Cumul ative Conmpound 1 Dose 1 2 Veh
Conpound 1 Veh Vch 0 ng/kg O ng/ kg Veh 10 ng/ kg O ng/ kg 40 ng/ kg en

- 1- i n 1/ 400 Aspanééy a- C Ara-C Ara-C 200 ng/ kg p.o. 100paeukthodesas3S0
ng/ kg p.o. 25 nmg/ kg p.o. 800 ny/ kg 400 ng,/ kg 200 ng/ kg 100 ng/ kg Veh

Veh Veh Wl comfok 8nd O kGitltofaloke éﬁcm{ Egc 0.0%). AndombMaBowhadAC, 10
Ara-C 200 ng/ kg p.o. 100ng/ kt% p.o. 50 ng/kg p.o. 25 ng/kg p.o.
mg/kg Compound la is more effective at extending survival than the lower doses.

Example 7;

The effect of CDA inhibitor, Compound 3a, on decitabine (0.Img/kg) induced survival in
5  the L1210 survival model
Compound 3a is evaluated in the L1210 model following the protocol of Example 5. Mice
dosed with decitabine (“DAC™), and DAC plus Compound 3a live longer than vehicle
controls and CDA inhibitor alone (FIG. 3; p < 0.05).

10 Example §:

The effect of CDA inhibitor, Compound I on cytarabine (ara-C) induced survival in the
L1210 survival model
50 CD2F1 6-7 weeks old female mice are randomly separated into 10 groups. (N =5

mice/group):
Group #

1 L1210 i.v. and Veh + Veh (PBS) p.o. x 2 for 4 days

2 L1210 i.v. and Veh + Ara-C 200 mg/kg p.o. x 2 for 4
days

3 L1210 i.v. and Veh + Ara-C 100 mg/kg p.o. x 2 for 4
days

4 L1210 i.v. and Veh + Ara-C 50 mg/kg p.o. x 2 for 4
days

5 L1210 1i.v. and Veh + Ara-C 25 mg/kg p.o x 2 for 4 days
6 L1210 i.v. and Compound 1 10 mg/kg + Ara-C

200mg/kg x 2 for 4 days

7 L1210 i.v. and Compound 1 10 mg/kg + Ara-C
100mg/kg x 2 for 4 days

8 L1210 i.v. and Compound 1 10 mg/kg + Ara-C 50
mg/kg x 2 for 4 days

9 L1210 i.v. and Compound 1 10 mg/kg + Ara-C 25mg/kg
x 2 for 4 days
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800 ngy/ kg 400 ng/ kg 200 ng/ kg 100 ng/ kg 10 ng/ kg 10 ng/ kg 10 ng/ kg 10
ng/ kg 40 ng/ kg 40 ng/ kg 40 ng/ kg 40 ng/ kg WO

2009/ 0522 §vdsabdh$26308/ 080163 Survi val and Aut opsy: M CeeBi€nbReisyed
for survival and weighed daily (Mon-Fri) for the duration of the
study (45 days)[ Dead njce are autopsied and observed Tor the
presence of tunpiGroup#o[gans. Tunmor deaths are determ ned by [iver
wei ghts greater{than-1.8 ght.s..greate c 50 ng as
per Covey et al|, éﬂpra ' kg, 100
mg/ kg and 200 np/ kg) anf44sa- C plus Conpound 1 I|ve | onger thﬁn m ce
treated with vehicle control and CDA inhibitor alone (FIG'Ss

p<0. 05). Conpound 1 al one has no effect on survival conpared to
vehicle controls (FIG 4 25 ngy/ kg Ara-C al one has no effect at

ext endi nk 24V ivigrticronpRPBY fslanics arg wiscisd 1. owith €42 Ulctescong maon geek
g/ kg %%&%e (COyy: C’Llﬂ@%eﬁ’@ﬂ‘e% Q0 KGtA @& Al ério‘f'%gé%rﬁ{éﬂﬁnfﬁe
survival (days) in a “dose dependent manner conpared to mce in the
control meessps pBoschdmitnibeth, deilpnurffce .‘Dd):angi’ kgh @tm’paziumipeﬂaw 4 lamAll dacion

p. 0. Si icant | han r |va to.the sur tinme o
nice trea%écdﬁ%écﬁp(?nﬁé ‘%gﬁ %onéie 0 C‘}Srl (q:p/a{gglg an PR Is Tigp cﬂ) o O %BVIty afl
Exanm e ?En Eﬁiﬁ@dﬂlﬁ@ﬁwn@nﬁm@ﬂﬁd‘r&i\ﬁﬂﬂl gersg bahytiegd mM@m@@Iﬂmmb@ahdqie t
tunmor vol une | . se 80, h pvar.i an cancer nogr

The or al ObiF SBe PG G (b P e B Elnd e B na 2Bn Dt - 2aded
Conpoundieb inNoft diRtdIWEERs OVANica RsGRE B utcXB P ad) lar P b (8R4 oﬁarm}n@ml}%mcr
nu/nu 5-6 week old nice are inplanted 20 subcutaneously wth to 60

g t urmranldrté‘bﬁ‘ﬁﬂlﬁeé of exilsfmlyis saleylpiad Sivek plirrsites inBSAafnbrioRi lﬁﬁlﬂléP@/tOZ](J@()
m8, t tnPt Qhiiks a i
r egdgRNt met AieS oS nﬁ*ﬁg&fg@ﬁ% gugg%ﬁ syt {@g{: fi G h e ﬁ&p?@e

G oups Treatnent (entita npoun eh| C
( sal Ithe)injections take about 50 minutes.

Dose Solution Preparation. When appropriate mice are dosed with vehicle or Compound 1

p.o. 30 minutes prior to Ara-C. Compound 1 is prepared at 1 mg/ml in PBS and Ara-C is

prepared at a 20 mg/ml stock in PBS and then diluted appropriately for lower doses.

Dosing Scheme: Compound 1 is prepared at the beginning of the study and stored at 4°C.
15 Ara-C is prepared fresh twice a day. All solutions are stored on ice while dosing. Mice are

dosed orally twice a day (8 hours apart) for 4 consecutive days. Final dosing scheme and total

Ara-C and Compound 1 dose is outlined in Table 4.

Table 4. Dosing Scheme

Group # | Drug A:;e Dose Cumulative Commmd 1 Cumulative N
(route adm.) Ara-C Dose Dose Compound 1 Dose

] Veh Veh T Omgkg  Veh 0 mg/kg

2 Compound 1  Vch 0 m% 10 m%g 40 m%%

3 Ara-C 200 mg/kg p.o. 800 mg/kg Veh 0 mg/kg

4 Ara-C 100 mg/kg p.o. 400 mg/kg Veh 0 mg/kg

5 Ara-C 50 mg/kgp.o. 200 mgkg Veh 0 mg/kg

6 Ara-C 25 mg/kg p.o. 100 mg{k& Veh 0 m%

7 Ara-C 200 mg/kg p.o. 800 mg/kg 10 mg/kg 40 mg/kg

8 Ara-C 100mg/kg p.o. 400 mg/kg 10 mg/ke 40 mg/kg

9 Ara-C 50 mg/kg po. 200 mg/kg 10 mg/kg 40 mg/kg

10 Ara-C 25 mp/kgpo. 100 mgke 10 mgrke 40 me/ke
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PO, g3dx4 2 Conpound 1 PO 10 ng/ kg q3dx4 3 Cenctitabine PO 10 ng/kg;
g3dx4 4 Genctitabi ne/ Conpound 1* PO 10 ng/ kg; g3dx4 PO 10 ng/ kg g3dx4

5 Gentit aky@ebes88 o/ kg; q3dx4 6 Gentit abi ne/ Conpoupgdydt0b8aBies

nmy/ kg,

10

I5

20

25

g3dx4 PO 10 ny/ kg g3dx4

Survival and Autopsy: Mice are observed for survival and weighed daily (Mon-Fri) for the
duration of the study (45 days). Dead mice are autopsied and observed for the presence of
tumors in organs. Tumor deaths are determined by liver weights greater than 1.6 g and spleen
weights greater than 150 mg as per Covey et al., supra.

Mice dosed with Ara-C alone (50 mg/kg, 100 mg/kg and 200 mg/kg) and Ara-C plus
Compound 1 live longer than mice treated with vehicle control and CDA inhibitor alone
(FIG.’s 4-7; p<0.05). Compound 1 alone has no effect on survival compared to vehicle
controls (FIG. 4).

25 mg/kg Ara-C alone has no effect at extending survival compared to mice treated
with vehicle and 10 mg/kg Compound 1. 50, 100 and 200 mg/kg Ara-C significantly enhance
survival (days) in a dose dependent manner compared to mice in the control group. Co-
administration of 10 mg/kg Compound 1 with Ara-C p.o. significantly enhances survival

compared to the survival time of mice treated with the same dose of Ara-C alone (FIG.’s 4-7).

Example 9:

Effect of Compound 1 on gemcitabine-induced reduction of tumor volume in the mouse
A2780 human ovarian cancer xenograft model

The oral efficacy of gemcitabine is tested in combination with Compound 1 in the human
ovarian cancer xenograft A2780. Female NCr nu/mu 5-6 week old mice are implanted
subcutaneously with 30 to 60 mg tumor fragments. On day 11 when the tumors are

approximately 200 mm’, treatment starts as described in Table 5.

Table 5. Dosing Scheme

Groups | Treatment Gemcitabine Schedule | Compound 1 Schedule
1 Vehicle (saline) PO; q3dx4

2 Compound 1 PO 10 mg/kg q3dx4

3 Gemcitabine PO 10 mg/kg; q3dx4

4 Gemeitabine/Compound 1* | PO 10 mg/kg; q3dx4 PO 10 mg/kg q3dx4

5 Gemeitabine PO 30 mg/kg; q3dx4

6 Gemcitabine/Compound 1* | PO 30 mg/kg; q3dx4 PO 10 mg/kg q3dx4

e Compound 1 is dosed approximately 30 min prior to Gemcitabine

Tumor volume is followed throughout the experiment. Tumor volume is measured
three times weekly. Tumor burden (mg = mm?®) is caloulated from caliper measurements by
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Compound 1 is dosed approximately 30 mn prior to Gentitabine

Tunmor volune is followed throughout the experinent. Tunor volune is
measur ed N bdaseeadr mes weekly. Tunor burden (ng = mMBpcivgsBhadsiecat ed
from caliper nmeasurements by -41- WO 2009/ 052287PCT/ US2008/ 080163
the for nuk dorbfra foh ehev@iunieEofof pralapy &1@5@1 @bk Qird LMW drcWheFeSpcetive
and Ware the respective orthogonal |ength and w dth nmeasurenent's

( . orthogqpsd legpthpnd ywidth apsasuseraents@mt o eval uate efficacy in the
A2780 nodel aff Sl oRRisPRl dvluale WiRlach GOHESS 8 Fiodd| %

delay and the nup?rb&g?}qfo%{)urmrs free survi VSF% at 1?112@(2 8%% %)E:‘)Jotnﬂg&%ﬁ
study. Aaciopieeercggspenss amoCRjowtk ddef iand theasimbed etuems e sutvivorrat the
size 4o tect ab i < 50 . arfial respons PR). i
der rba 39 SRBENEET A EaTPER R IY pRefRd 47 GBI Rt Thed f oo
t unor t hatdemetableses (@ SGRd)y. RRpactisl ka3gorish €PR) iv dyfilddtasSt5avi decteasedinGutnor
again is still considered.a or PR Tunor free rvival (TES) at
he. end BREn SEREY WAL bek HOIQIREAPHETS Aar R Staihe iy buf e
t er mi nat foQiok dig¥in 4 ktill TeiRIerddr PORNor IR dahiaw: GEERrvival HEFfS? Rethel dAd tdtitke

experiment as the nmedi an nunber of days for the treatnment grou
conpar edstedy vordd bpae detectable fignar d<?meh) #strdigmination (¢yald). Tumor growth
adm 1y st ' . ' ' j f '
P o T o R ke N G RS e Py Ber F ye o L Rlihlcke
st ati st i gralp sorspaged thitheaoenirol gupHomeciCRS) mPRs or tunor free survivors
at term nati | erd ment .at,day .74, _Wien. 10 ny/ k .
Genti t abi ne ictgrag%dsr}élg'%lﬁg%%o%mral]éilg{kgnl)(a/iq?%x%%%tﬁﬁl “f g&s;livgfﬁi %?%Cgﬁ? in this
del ay of mbdohevithgr awloh giosvtipBsiey w6l 1 dayp@bedatistcdl i ssgnifxaar) okith no CRs, PRs
gencitabi ne al one (19.2 days; ﬁF0.0S compared to Gem 3 ong\){ W th 75%
of tunor® BPPITESH MYVERS BurTEREH af o, sXPrEgeRt 4t R did Sthepnl) meke
expers MegémcitaBinklifxiosdd (nl s inaidh B USmdune 1&&@6&&@@@1@ bf 8l Bwth is
start, it is apparent that Conmpound 1 al one has no effect on tunor
growt h, orved sonparehtd i 4%@5? gemeitahinerlasrhBa fays paAd@S zompared to Gem

genti t abj i b tive f ' ' ) :

2 ni ot 1o R B B ARG T P S, TS ond of pceriment,
pr oduci nlg EHGs 8 dTurseri éalhng ve T fdayd post tigatorengstantitis dppaagnt tfat C@mdays! 1
wi th 63%,CRs, hut n ES. i nat i chenot her wi th.genactit abi.ne
(50" oy Ko ote, Bl B ul B oIRGB ARbtatind @b RA T and
t unoz0 gr gentdixabiet aynet cfedite day ge@bithbi@CIoneR and a 50% i nci dence of 25
TFS at day 74, termnati.on qQf_ the experinent. le 6. Effect of .
Conbi nat i on ththaH@H}lS@%iogaﬂf W%%%%b‘t@ﬁﬁo@ﬁ%@ G“(ﬁfﬁﬁme n
del ay i npzbmirfgwﬁgi’\lsﬁwzaryl sAhiRRRCOMoPBA®Kh deliyesttarenls JEPs R Mt Uit no TFS.

Untreated Contr ol ) o
Combination chemotherapy with gemcitabine (30 mg/kg PO) plus Compound 1 produced a

statistically significant tumor growth delay of > 57 days and 100% CR and a 50% incidence of
25  TFS at day 74, termination of the experiment,

Table 6. Effect of Combination treatment Gemcitabine and Compound 1 on Tumor

Growth delay in the A2780 Ovarian cancer model

Treatment TGD P value

Untreated Control NA
10 mg/kg Compound 1 | 0.4 days
10 mg/kg Gemcitabine { 6.1 days

10 mg/kg Gemcitabine | 19.2 days | <0.05 compared to 10 mg/kg Gem alone
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10 ng/ kg Conpound 1 0.4 days 10 ng/kg Gentitabine 6.1 days 10 ng/kg
Gencti tabi ne 19.2 days <0.05 conpared to 10 ng/ kg Gem al one WO

2009/ 052284 sthbh$H22008/ 080163 Treatment TGD P val ue +pEpRausshodss
30 ngy/ kg Gentitabine 22 days <0.05 conpared to Untreated control 30

Mg/ kg Genti t O I dentO PO 'rGDY T P value

+ Compound 1

30 mg/kg Gemeitabine | 22 days | <0.05 compared to Untreated control

30 mg/kg Gemeitabine | > 57 days | <0.05 compared to 30 mg/kg Gem alone
+ Compound 1

Example 10:
Solid state characterization of Compound la
Data Collection
A colorless prism crystal of Compound la (FpO5N2CgHy4) having approximate
5 dimensions of 0.48 x 0.43 x 0.32 mm is mounted in a loop. All measurements are made on a
Rigaku RAXIS SPIDER imaging plate area detector with graphite monochromated Cu-Ko
radiation.
Indexing is performed from 5 oscillations that are exposed for 60 seconds. The
crystal-to-detector distance is 127.40 mm.
10 Cell constants and an orientation matrix for data collection correspond to a primitive

trigonal cell (laue class: -3m1) with dimensions:

9.78961(18) A
20.4588(7) A

V = 1698.02(7) A3

a

c

15  For Z =6 and F.W. = 268.22, the calculated density is 1.574 g/cm3. Based on the systematic

absences of:
0001: 1 £ 3n

and the successful solution and rcfinement of the structure, the space group is determined to
be:

20 P3)21 (#152)

The data is collected at a temperature of <123 + 1°9C to a maximum 28 value of 136.40,

A total of 111 oscillation images are collected. A sweep of data is done using o scans from
20.0 to 200.00 in 5.09 steps, at x=0.00 and ¢ = 180.0°9. A sccond sweep is performed from
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<0. 05 conpared to 30 ng/ kg Gem al one Exanple 10: Solid state
characterization of Conpound |la Data Collection A colorless prism

crystal ofwesmspedangt | a (F205N2COH14) havi ng appr oxi mat echuiob@Reicdns
of 0.48 x 0.43 x 0.32 mMmis mounted in a loop. Al neasurenents are

made on | ?(ﬁibﬁ%@ E%CLW La re - W

gr aphi t eﬁ)r'r@\(%c “omat e@ %E)IB adi at {&gin& 3.3 ggﬁﬂt ﬁ’gee 1 ﬁé&(?med frgm
from5 oxncs i msicons shbalepaheyesdamsed ﬁ) 06064 aﬁ@ﬁ@iﬁﬂ%we&hﬁ erformed usmg o
crystal -to-detector dist ance s 127. const ant s and a

ori ent atdcas frahrd00 f0030.@RaMaS5.00kieps; tat ggﬁo.omaﬁ@@peo.@o,t Or'he dxphdiitd faveis 12.0
trigonal cell (laue crass: -3nml) with dinensions: a = 9.78961(18) A c
= 20. 4588¢c7P]. AThe c1y$@0®: GR(CWY di&angs Eot2720-mf. alchdput\ié perf@68d R thet (edo
caI c§ &Q&q Eg%[jlt is 1.574 g/cnB. Based on the systematic absences
00 P an t he successful solution and refinement of the
structurBatamdmsrmce group is determned to be: 20P3121 (#152)

The data is ¢ e ate erat 3+10CtoamaX|rm

val ue of 136. (ﬁ%&’ei ’?&r&he%@nﬁ@ ‘H%E‘? H’@Sa%ﬂ% aFFa'ﬁlé%u%{F@tcoq 9@t%wa}gnt
sweep of gi&g& using co scans from20.0 to 200.00 in 5.00

st eps, a"ﬂteplggt néérea éi 180. 00. A second sweep is performed from -

43 - O 20097123188 BShhisn23fH 430 10 Zor 8- R trdi 2. 1993 035 &m0 BPcal
at z 54 00 and 4) = 180.00. A third sweep is perforned from
absorption correction 1s applied which results in transmission factors ranging from 0.540 to

0.659. The data is corrected for Lorentz and polarization effects. A correction for secondary
extinction (Larson, A.C., Crystallographic Computing 1970, 291-294; equation 22, with V
replaced by the cell volume) is applied (coefficient = 0.005900).

Structure Solution and Refinement

15 The structure 1s solved by direct methods (SIR92: Larson, A.C., J. App!. Cryst., 1994,

27, 435) and expanded using Fourier techniques(DIRDIF99: Beurskens, P.T. et al., The
DIRD-99 Program System. Technical Report of the Crystallography Laboratory, 1999,
University of Nijmegen, The Netherlands). The non-hydrogen atoms are refined
anisotropically. Some hydrogen atoms are refined isotropically and the rest are refined using
20  the riding model. The final cycle of full-matrix least-squares refinement (least squares weights
= Ew(Fo2-F¢2)2) on F2 is based on 2052 observed reflections and 181 variable parameters

and converges (largest parameter shift is <0.01 times its esd) with unweighted and weighted

agreement factors of;
= ¥ ||Fo| - |Fc|| / £ [Fo| = 0.0303
25 wR2 =[ X (w (Fo2 - F¢2)2 )/ £ w(Fo2)2]1/2 = 0.0733

The standard deviation of an observation of unit weight (standard deviation =
[Ew(Foz-Fcz)zf(N(va)] 172, Np = number of observations, Ny = number of variables) is 1.10.
Unit weights are used. The maximum and minimum peaks on the final difference Fourier
map correspond to 0.22 and -0.22 e-/A3, respectively. The absolute structure is deduced

30 based on Flack parameter, 0.0(1), refined using 839 Friedel pairs (Flack, H. D., Acta Cryst.

1983, 439, 876-881.
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20.0 to 185.00 in 5.00 steps, at x=54.00 and 4) = 90.00, and a final
sweep is perfornmed using to scans from20.0 to 50.00 in 5.00 steps,

at x=0. 00 wndoodpszzs0. 00. The exposure rate is 12.0 pCERS2008)ds0168e
crystako-detector distance is 127.40 mm Readout is perforned in the

0.100 5 mm piNeltraeder sdbrangRediaed | hr@”caken fromGCr$1ﬁ@r AR T
that are_col |l ected, 2052 are unlg Rini = 0.038); equivalent

refl ecti &#es Péwyééﬁffalméﬂﬂhiyﬂ@ L b?@blpﬂﬂoﬁ e@wamsempersmef@gtsme
radiati ofhclued i Q3R @By, Ao ITPEI Al ARRAT P 1A G011 SELTAN S

applled N transni 851 0n 1 acior s rangi ng rom
0. 659. Thﬁ‘ adamasa of QreagheDt €cer iy, hharnemnm mdeml @ryAmzbg; Ph)eiégag:CSTalﬁe
I"ogr aphi ¢

cor regti for ondary extinction (Larson, A Oyst a
%%937815%?1 ’2‘1@94"’&1%@&J%ﬁhﬁﬁlaé%aﬁeaﬂ%twn\w?féﬁea@@@ ﬁysetqf&rwht D.C.

V0| Um3) kS aRPRhd RS A P bl € 1 /BN C 7 t@lo@pal?ﬁgq)%’Z SU UG € 2301 %doofh@nqﬂl

Ref i nement 15The structure is sol ved direct fethods

Lar son, ®leulatiops dwfon@%ubmg ﬁ@gzryb@lﬁtmt%ﬁ &nm@ﬂggamde@ safvang package

Fouri er , The DI RD-99
Program %@8@ ni Wgﬂ #ﬁﬁb%ﬁ%s@z}%{tﬁf I ogr aphy Laboratoiy,
1999, University of Nij rregen The Net her | ands). The non-hydrogen

at ons arE‘fﬁeélf"rqfrédD&mtlsotropl cally. Some hydrogen atons are refined

i sot ][(ppl cally and the rest are reIU th"??ﬁ‘g 20 the riding nodel. The
final cycle of fa-matrix | east- squa enent (| east squares

wei ght s EmpincH(®iold) 2) on F2 is based onFz08R,@fser ved reflections
and 181 vari abl e gar aneters and conver gesag argest paraneter shift is
<0.01 tiF@@‘miatWC@ ) with unwei ghted and Fhted agreenment factors

of : R zel | /[ Poi = 0.0303 23 ( w(Fo2 - Fe2)2
)|z W(F lfi??lér Ha”BFO733 The standa(y}gg%e’\?[nartnl on of an

obser vatCUntabl)lmﬂmslbnwel ght (standard devi a8B&n0.43 X 0.32 mm

[ EW( F02_Ec2 No] 112, NO = nunber of observations, Nv = nunber of
varlgiléé St)a?éésmc%b_. Unit weights are usedgg?ﬂg maxi mum and m ni num
peaks onLithe Typeal difference Fourier PBRitRRr respond to 0.22 and
-0.22 elfA %‘E]Fectl vely. The absolute structure is deduced 30based
on Fl ack™ 3%3? $ 0.0(1), refined using> 838liatione@h0.hegcprds( F| ack,

H D., Aobectcysdsition983, A39, 876-881l. WO»7.40

2009/ 052287PCT/ US2008/ 080163 Neut r al at om scatteri ng factors
are takefixell# Cromer, D. T. et at, Interfdf@omal Tables for X-ray
Cry | %Pfké}‘ IV, Table 2.2 A An ersion effects
ares;'ltoﬁcllg i “#2 Fc (I bers, J. A et atgﬂ%?éb%éﬂgz aIIogr 1964,
17, 781); the values for AP and AP are thesﬁ)dtﬁfSS@)éagh D. C et
al.., International Tables for Oystall ography 1992 , Table 5
4.2.6.8, 219-222. The val ues for the nassVa‘t{@ﬁ@am coefficients
are tho agh, D. C. et at. Interna bl es for

Crystal F%pgr%p%lﬁlggz, C, Table 4.2.4.3, 2%%1%33%155% | cal cul ations are
performezivalsé ng the Crystal Structure 3.8 grystallographic software
package except for refinenent, which is perforned usi ng SHELXL- 97.

Expe#d mdtadd Detail s 1.574 g/em3
Fooo 840.00
W(CuKo) 13.035 cm-1

B. Intensity Measurements

Diffractometer Rigaku RAXIS-SPIDER
30  Radiation CuKo, (A = 1.54187 A)
graphite monochromated
Detector Aperture 460 mun x 256 mm
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10A. Crystal Data Enpirical Fornul aF205N2COH14 For mul a Wei ght 268. 22
Crystal Color, Habitcolorless, prismCrystal D nensions0.48 X 0.43 X
0. 32 mm 15 ymbedz2ddystentri gonal Lattice TypePrim tivepdpPdesbdndoiss

| mages5 oscillations @60.0 seconds Detector Positionl27.40 mm Pi xel
Si ze0. 100atammZbat ti ce Parametersa = 9. 78961dxh8durdy ¢ = 20.4588(7) A V
= 1698. 02(7) A3 Space G oupP3121 (#152) Z value6 25 Dcal c1.574 g/cnB
F000840. @ OsdillatiqnRadgy (3-0089=t30.0)B. | nt ensPd.Q - REEEUr enent s

D ffractoneter R gaku RAXI S- SPI DER 30 Radi ati onCuKa (X = 1.54187 A)
graphité”ﬁﬁﬁﬂ@%ﬁgﬁﬁ%@ﬂfﬁ%ﬁb@Tﬁmihperture4%@0nﬁ9&0%56 nm

o Oscillation Range (¢=54.0, $=90.0) 20.0 - 185.00
5 Oscillation Range (%=0.0, $=0.0) 20.0 - 50.00
Exposure Rate 12.0 sec./©
Detector Position 127.40 mm
Pixel Size 0.100 mm
20Max 136.40

10 No. of Reflections Measured Total: 11772

Unique: 2052 (Rjnt = 0.038)
Friedel pairs: 839
Corrections Lorentz-polarization
Absorption
15 (trans. factors: 0.540 - 0.659)
Secondary Extinction

{coefficient: 5.90000¢-003)

C. Structure Solution and Refinement

Structure Solution Direct Methods (STR92)

20  Refinement Full-matrix least-squares on F2

Function Minimized T w (Fo2 - Fc2)2

Least Squares Weights w =1/ [ 62(Fo2) + (0.0317 - P)2
+0.6904 - P ]
where P = (Max(FoZ,0) + 2Fc2)/3
25 20Max cutoff 136.40

Anomalous Dispersion

All non-hydrogen atoms

No. Observations (All Reflections) 2052
No. Variables 181
Reflection/Parameter Ratio 11.34
30 Residuals: R1 (I>2.000(0)) 0.0303
Residuals: R (All Reflections) 0.0329
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WO 2009/ 052287PCT/ US2008/ 080163 Data | mageslll exposures w
Gscill ation Range (x=0.0,1)=180.0)20.0 - 200.09 co Gscillation Range

(x=54.0, Ox08690@328 0 - 200.09 co Cscillation Range  pcT/us2008/080163
(x=54.0,1)=90.0)20.0- 185.09 5co Gscillation Range (x=0.0, 0=0.0)20.0

- 50. 09 Eepdsily e/RRABHEZRctsms) / 9 Det ector glagsi ti onl27. 40 nmm Pi xel
Si zeO. 10% 20r’tr_ax13g,. 49 10 No. of Reflections MeasuredTotal: 11772
Uni que: eggyem rtt Indigateng) Friedel pairs:-08%9

Cor r ect | prsk P4 eME@r @9lkad hdal L gipAbsor pti og olp(trans. factors: 0.540 -
Exti nct |h)on (coe)ffi cient: 50% 0000e- 003)

0. 659) Secondar tir ( _

C. StrucM&P(@hé&%mﬂ‘lléﬁl@h@Y@éfi nement Strucf@Pé Sol utionDirect Methods
(SIR92) Refi nenment Eul | - ri x | east-squares_ F2 Function

M ni zeﬁg"*ﬁ“’(n%%’i-m o Qgﬁéfé@t Squar es \WHiZgI5t/ ¢ = 1/ [ 02(Fo2) +

(0. 0317 RfnitinlpBR U rinkl Difr Map -0.22 e/A3

An ORTEP plot (Michael N. Burnett and Carroll K. Johnson, ORTEP-III: Oak Ridge Thermal
Ellipsoid Plot Program for Crystal Structure Illustrations, Oak Ridge National Laboratory
Report ORNL-6895, 1996) of the determined structure of Compound 1a is shown in FIG. 9.

10 Example 11:
Enhancement of acid stability of Compound 1a compared to THU
The stability of Compound la and tetrahydrouridine (THU) in acid solution are
evaluated by 'H NMR spectroscopy.

(\(OH OH
TEAID,0 (\(
NH NH
N
gﬁj )k C)’ o
O O
" "OH \ "tOH
HO = N
HO HO B

THU TH-pyranose

OH

e
N TFA/DL,C
o z
.;|F O ;;
: F

HO HC:)

Compound 1a

15 Tetrahydrouridine (THU, 5 mg) is dissolved in D,0 (0.75 mL). The ‘HNMR (D,0, 300
MHz, 27° C) spectrum is shown in FIG. 10. To this same sample is added one drop of
deuterated TFA followed by an immediate "THNMR spectrum (FIG. 10). Even at this earliest
time point, the peak at 5.4 ppm (~10% conversion by integration) is indicative of the ring
expansion to the TH-pyranose. Over the next several hours, spectra (D-0, 300 MHz, 27° C)

20 are taken as shown in FIG. 11. After 4 hours, the TH-pyranese is more prevalent indicating

about 60% conversion. At 72 hours, the conversion is almost entirely complete (>80%).
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where P = (Max(Fo2,0) + 2Fc2)/3 25 20max cutof f 136. 49 Anonmal ous
Di spersi onAl'l non-hydrogen atons No. Qbservations (All

Ref | ecti oRgg 20a0@s2by. Vari abl es181 Refl ecti on/ Par anet er pRattRdshstds
30Residuals: R (1>2.000(1))0.0303 Residuals: R (Al

Ref | ect i umah10 cR3@8s inW& ?e%o /MZQZPQJelé{i@QﬁﬁéaQ@Q$§@H@§écgﬁiﬁ$§ﬁon"ﬁa the
(Al Reflectlons)o 0733 Goodness of Fit Indicatorl.099 Fl ack

Par amet eFHIsreese forpwsfips = 839)0.0(1) Max Shift/Error in Final

| e<0. k
ey Clthpguildiad (ATLRE Bitsd edth D (F5 byt ) VARV S B0 SAE
Carrol | W" Q)ohrﬂﬁown IORTEP1L. ITo thésksaRicdgpenplth ésr aalled Bht |dpgjooﬂd@ltmted TFA
P m St .U IIutra n deNatlon
Lnbar st oeJorel b7 bR i EC Bk st A" Ty Rip e M PR g onty
Conpoundadt#blé shanbewnthe rpletzatthn %f&hExmﬁial @hith:is %SII:B@JB:} @Hé@fﬁtﬁ%eaﬁ@&t@ 92
tabilit Co la c re T e stabili
220 1 Lo SRS SRS el e b e i
eval uat eghebya (BLO130MMRESPER[0) OFEAR Yesulti ddicdEhiRY h8 PR8Lose formation occurs with

Compound 1a under these conditions.

10 Certain Embodiments of the Invention

1. A compound of formula I

or a pharmaceutically acceptable salt of the compound, wherein:

15 Ry and R; are independently selected from the group consisting of hydrogen, halo, cyano,
nitro, sulthydryl, hydroxyl, formyl, carboxyl, COO(C, to Cs straight or branched chain alkyl),
COO(C, to Cg straight or branched chain aikenyl), COO(C, to Cs straight or branched chain
alkynyl), CO(C, to Cs straight or branched chain alkyl), CO{C, to Cs straight or branched
chain alkenyl), CO(C, to Cs straight or branched chain alkynyl), C; to Cs straight or branched

20 chain alkyl, C, to Cg straight or branched chain alkenyl, C; to C straight or branched chain
alkynyl, C; to Cs straight or branched chain alkoxy, and C; to Cs straight or branched chain
alkenoxy; wherein each occurrence of C; to Cs straight or branched chain alkyl, C; to Cs
straight or branched chain alkenyl, C; to Cs straight or branched chain alkynyl, C; to Cg
straight or branched chain alkoxy, or C, to Cg straight or branched chain alkenoxy may be

25  independently unsubstituted or substituted with one to four substituents independently
selected from the group consisting of halo, hydroxyl, cyano, nitro, formyl, carboxyl, and

sulthydryl;
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TFA/ D20 // Conmpound | a 15 Tetrahydrouridine (THU, 5 ng) is

di ssolved in D20 (0.75 mL). The I HNMR (D20, 300 MHz, 27 C) spectrum
i's shown iwo kdoSos238y. To this sane sanple is added one gepps®isosoies
deuterated TFA followed by an i medi ate | HNVR spectrum (FI G 10).
Even at this ®drprbeigéd thaeBviRai dife, oft R a@F BL-IR. terPEH® §thd:0% not -H, -OH
conversion b |nt egration) is indicative of the ring expansion to the
TH—pyraNHSé3 r the next several hours, spectra (D20, 300 MHz, 27
C) 20are taken as SRWELUNA oF kfboditren, Wilerdn h?'dﬁ@ Rz Taﬁ%na_ﬁfeﬂc}’ffnﬁ QSiEctkd
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13) d ¢ hefiRerRk§ nd9 beﬁmﬁedaa&tamn%%&hmsmt&m PREGHS fe a1 R00 Mz,
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to C6 straig ranc H&M 2 raig Hched
chai #) al | cenyi., Cﬁ‘itemoﬁﬁomdrﬁlegxbbdmmmbk arhefvirdat ddaal oneak Ry and Rz €Hubw. C6

straight or byanched chain or 0 C6 strajght nch
hai n Al kenoxy may HEo9Bel G SRMSRRY Tuea PRUPER” g1t B et e dhe
W th onepth& if ggr substituents independently sel ected from the group
consi sting of_halg, hydroxyl, cyano, nitro, fornyl, carboxyl, and

sul f hydryl ; 7. The compourd of embodiment 1, wherein one of R; and R, i$ fluoro, and the
other is -H.
25 8. The compound of embodiment I, wherein Ry and R, are each fluoro.
9, The compound of embodiment 1, wherein one of R; and R, is halo, and the
other is ~CN.
10. The compound of embodiment 1, wherein one of R; and R is fluoro, and the
other is ~CN.
30 11. The compound of embodiment 1, wherein one of R; and R, is halo, and the

other 15 -NO»,
12. The compound of embodiment 1, wherein one of R; and R; is fluoro, and the
other is -NQ-.
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WO 2009/ 052287PCT/ US2008/ 080163 and provi ded that when one of
R and R2 is -H, then the other is not -H, -OH or -CH2CH. 2. A

conpound &fo suwbvestegyent 1, wherein R and R2 are i ndepepdentdoysiosoics
sel ected fromthe group consisting of hydrogen, hal o, hydroxyl,

cyano, nitro,13sul figdoipoudd oft @nddiderStil /iheRtn S S RNGNER, G and the
al kyl, ClL tqo Co_straight or branched chain al kenyl, G to Co straight

or branc‘?f@?fi%'r%tn al kynyl, C to C6 straight or branched chain
al koxy, and Gy to %8 cﬁﬁtf)@ﬁrﬁlmf Rbolinif hegh&Baife 3k K?Qﬁ&(gz 1%1‘(?'6{?1&1)}?6

wherei n each occurrence of to C6 stralght or branc ar n
C to Ceotberrigight or branched chain alkenyl, G to C6 strai ght or

branched chain al Y. tra| ht or bran chai aIkox
or %ht o] %r ai Ig¥1[@ Compgr an‘g)ﬂnqgb %?nn 16Ja elenn%rieyo may erqﬁ” is halo, dhd e
[ ndependcﬂhtrlay -@ihsubstituted or substr tuted with one ore nore haI 0S;

and provi ded that en one of 1.,and n 0 IS not
N or ~or T RS SR g Rt iong oF S &R N luaspnegne

are i ndepeerderomy sel ected from thc group consi sting of hydrogen,
halo, Cl1 to C6 alkyl, G to Co alkenyl, C to C6 al koxy, and Cl to Co
al kenoxy; whel’ei n 5&9%@%9@%@@%1 pheeE e ofi RhendoRy isrhale Hed the
chai p al kWdris X33§1 to C6 straight or branched chain alkenyl, G to C6
straight or branched chain al koxy and C to C6 straight or br anched
chai n al kenox§. maylhbsompdedericenptinanhsibbirein whedf Br asdiBsis fluredndithd
one to t& r@%@s and provi ded that when one of R, and R2 is -H,
then the o her iS not -H or -OCH 4. The corrpound of

enbodi ment 1, 1%herTdicroapoleiast crobvdindnt R] whodirRind & Kol R2@5%ald)end the
conpound Rf erg)(gghrrent 1, wherein at least one of 111 and R2 is
fluoro, Oeris The conpound of embodi ment 1, wherein one of R and

R2 i s halo, and t hdebRgburdSof-dhbodiment 1, Wherdi H%n@%er‘PHdeRQfs ﬁm?@%ﬁﬁﬁ‘g
1, wherein one_of Rl and R2 is fluoro, and the other is -H 258. T

conpound®tB¥ ierfddinent 1, wherein RL and R2 are each fluoro.
9. The conpouxnd OfTh@@Pr‘Hﬂédﬁ'a%tfiﬂqbo @ﬁtql Whkdfn ngrﬂgﬁlﬁg nhig, DR iRe
0. enpodi nment 1,

and the other is - ’ npoun
wher ei n @he 19fCAOR aadmhmini&x stlectod &omahejgmhrecmshéng ofC1-tGRls sBagit oThe

corpeoundalgFigh IR0 cle SOEASLD SR8 ARPOEh Lo g e

and R ilgafidhadchairaniklydyhe ot her is - NOZ. WO

2009/ 052287PC55/ Uszl%g%%nqggu]ﬁ %f embodiment 1, wherein one of R; and R; is fluoro, and the
other is -COOR; and wherein R, selected from the group consisting of C; to Cg straight or
branched chain alkyl, C; to Cg straight or branched chain alkenyl, and C; to Cg straight or
branched chain alkynyl.

25 23, The compound of embodiment 1, wherein one of R; and R is halo, and the other is -
COR,, and wherein R, selected from the group consisting of C, to Cg straight or branched
chain alkyl, C; to Cs straight or branched chain alkenyl, and C; to C; straight or branched
chain alkynyl.

24. The compound of embodiment 1, wherein one of R, and R is fluoro, and the other is -

30 CORy, and wherein Ry selected from the group consisting of C, to Cy straight or branched
chain alkyl, C; to Cs straight or branched chain alkenyl, and C, to Cg straight or branched
chain alkynyl.

25, The compound of embodiment 1, wherein one of R; and R, is halo, and the

other 15 -C; to Cg straight or branched chain alkyl.
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13. The conmpound of enbodi nent 1, wherein one of R and R2 is hal o,
and the other is -SH 14. The conpound of enbodi nent 1,

wher ei n o’ep ofoeddhaend R2 is fluoro, and the other is -&HyuSbbsokbRs
conpound of enbodi ment 1, wherein one of R and R2 is halo, and the

ot her i S -OH.26.  The cdfpouhieofCaBpakigt @fwﬁéfgrﬁdzln%ﬂkl nd W@‘Nﬂlﬁcﬁo ong tps

R and is fluoro, and the other is - 17. The corrpound of
enbodi rre‘i’ﬂlef}s %%%legﬁéféﬁnﬂedéhﬁn@I s halo, and the 10other is

- CHO e SRIFBaKNGF %bo%ﬁmé}{#'l“%}%rein or‘(@qﬁlf ﬁl E'rlcpﬁ»? 1sgﬁah$' an@ "k
R2 is fluoro, and the other is -

enbodi ne@tbel'lls Qﬁeﬁeﬁmﬁiﬁﬁe?rbfanmeda}hdnmenﬁ haI o, and the ot her is
Cm—& 1520. Tj’ge COHRQ H&go%f&ﬁ%bm %'d&ee% i,}_whélf?gro%le %f %%%@6%%%

fluor, and the other e conpoun

1, wher estheraneCab (RlstragidoRBran&ehahmn chedylt he ot her is -COORX, and
wherein Rx s ect fromt con ht, or
br anched chal ﬁ&ﬁ Coﬁpo’t‘rdieée@f(% gt 8‘&‘ h%ﬁcﬁ ynd the
and Cl tah&?ass(trtacgbﬁralgfrtﬁerahéreaehﬂda&%&n al kynyl 22 The

conmpound of enbodi nent 1, wherein one of Rl and R2 is fluoro, and the

other is -CoG% arfdewrmpain ghenhoprned vhannone of Roapd Rosilte.rgd dhe
Cl tm Coyf Jlél(ﬂh{a Qﬁtrﬁéﬁ%?ﬁﬁqc%ﬁ%hﬁnﬁik@{ Cl to C6 straight or

branched chal n al kenyl ;7 and to OB Striai ght or branched chain
al kynyl . 25 28. Thdhesnpoawdl @ﬁerelrridudm’rrdnwh@;elmm@i Ri aneRofs IRlo,and tR2

i s hal o, ﬁ‘é}q t(?fem%t thlglit%l‘%g%?ﬁ ch%nd wherein R, selected fromt he

Eken
group CONST st Xeranched chain alkyl, G to
C6 straight 2. br dre reshpoinal of cﬁiﬂoétmjdnt l,aﬁliloléih one 08, ahd R gi'lﬂucﬁds and the

branched ha| 24 Th oppound of enbodi nent 1, wherein one
of R an} rlé‘a}?%b%ﬁghtérﬁdr@ﬁ@%&gﬁer“ WXY- 30 CORN, and wherein Rx
selepged fr onast he M@Qb‘ﬂp&ﬁﬂ%f%h’ibﬂﬁn@ﬁt ChwHeifl 8 18dst eWTR, Qhd RS erleh%icﬁ
chain al kyl, G strarq t or branched chain al kenyl, and G

C6 strai ﬁﬁfghéf’”ﬁ?-’acrlié‘lhé@“bﬁai’ ubstiyed With bdoThe conpound of embodi nent
1, wh f
straignt or brancrns Bifold drembaGentl Sk Sl IR M4 el 56 P ragien

or branched chain alkyl substltuted with halo, and the other is -H.
35.  The compound of embodiment 1, wherein one of R; and R; is -C, to Cs straight
20 or branched chain alkyl substituted with fluoro, and the other is -H.
36. The compound of embodiment 1, wherein at least one of R; and R; is -C, to Cg
straight or branched chain alkenyl substituted with halo.
37. The compound of embodiment 1, wherein one of R, and R; is -C; to Cs straight
or branched chain alkenyl substituted with halo, and the other is -H.
25 3R8. The compound of embodiment 1, wherein one of R, and R; is -C; to Cs straight
or branched chain alkenyl substituted with fluoro, and the other is -H.
39. The compound of embodiment 1, wherein at least one of Ry and R; is/are -C; to
Cs straight or branched chain alkoxy substituted with halo
40. The compound of embodiment 1, wherein one of Ry and R, is -C, to Cs straight
30  or branched chain alkoxy substituted with halo, and the other is -H.
4], The compound of embodiment I, wherein one of R and Ry is -C; to Cg straight
or branched chain alkoxy substituted with fluoro, and the other is -H.
42. The compound of embodiment 1, wherein at least one of R; and R, is -C; to Cg

straight or branched chain alkenoxy substituted with halo,
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26. The compound of enbodi ment 1, wherein one of Rl1 and R2 is fluoro,
and the other is -C, to C6 straight or branched chain al kyl.

27. The cowpownds2f7 enbodi ment 1, wherein one of Rl andcRgsiossdsala,
and the other is -Cl to C6 straight or branched chain al kenyl.

528. The corrp043nd oﬁheeampdammnmodzmﬁwEMemeo&fofm afd, k22, t05C;s straight
fluoro, E §§her IS - 85 str gh or branched chain

al kenyl . Taniched gy ]FFémE?b Efl: it Rether isyHer ei n one of R

and R2 is hahm amdletcbﬁpg&daeafehﬁoal%nﬁpw@@reﬁw&% aRd RPI:apched, sreﬁa?g'hp

al | coxy. 30 he conpound nbodi nent 1, wherern one of
and R2 i@ hrﬁmﬁcbchamﬁkqnnéy ubstithisd ngl fluggo, end b6 oder &i-Ght or branc hed

chai ng al koxy @Hggg reiLn one
R1 arr:sd 122 i s4shal oThe Cﬁélp?‘{{ 8&16‘93;%% i %%ﬂ“ﬁﬁ e%% bt arPcoﬁmd 8
chai n al Foembxihas the stereocB@msﬂ’j’lef@mapbwndb of enbodi nent 1, wher ei n one

of RL and R2 is fluoro, and the other is -Cl to C6 straight or
branched chai n al kenoxy. 1533. The ggnpound of odi nent 1, wherein

at |east one of R1L and 112 is -Cl o C6 strai or branched chain

al kyl substituted with halo. HN 4. They ound of enbodi ment 1,
wherein one of Rl and R2 is -Cl QQ stralgw\t r branched chain

al kyl substituted with hal o, and the ot her OTsNH. 35. The

conpound of enbodi nent 1, wherei Fis -Cli0 C6

fR:h fluor, and the

strai ght 20or branched chain al ky itute

other is -H 36. The conp enbodi 1, wherein at

| east one of Rl and 112 is -Cl topG6 strai thor ranched chain

al kenyl substituted with hal o. 37. Thé conpound of enbodi nent
1, wherein one of Rl and 122 is -Cl to C6 straight

fa Ib

46.  The compound of embodiment 1, wherein the compound is selected from

Compounds | to 23:

OH
HN/Jj

P

o oF

“OH
OH

Compound 3

10 Compound 4 Compound 5 Compound 6
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or branched chain al kenyl substituted with halo, and the other is -H.
2538. The conmpound of enbodi nent 1, wherein one of Rl and 112 is -Cl1
i0 C6 stramghmmoszzbir anched chai n al kenyl substituted wettvukiou®iéso163and

the other is -H 39. The conpound of enbodi nent 1, wherein at
| east one of Rl and 112 l§/ are -Cl to0B6 straight a4 branched chain

al koxy substituted w i 40. The conpou of enbodi ment 1,
wherein one of Rl and 112 |s -Cl td trai ght branched chain

al koxy substituted wigfi~Ral o, and § her is - 41. The

conpound of emnbodi ment 1] wherein one JofN®& and 11 is -ClLiO C6

N

strai ght or branched ciai Aﬁ%ro, and the
other is -H 42 3 , Nfherein at

| east one of Rl and R2{is ©&1 to C6 stré]i-ght or an@red chain

al | cenoxy substituted WHh hal o. WOOB009/052287PCHLU52008/ 080163

43. The conpound of enbodinent |, wherein one of RL and R is -Cl to

C6 straight or brancggglg f al keng titu th, hal o, and the
other is -H P lﬂ@l conpound?ﬁ}c?f‘)ﬁ”%%odl rrté%%p% erein one of

Rl and R2 is -Cl to CG strai ght or branched chain al kenoxy
substituted wth fluoro, _gnd the other_js -H 545. The conmpound of any

one of enbodi nents 1 U;%; wherein t compound of®fornula | has the

koxy suBsti<gt ed with

stereochem stry of ei la or |b:nyy alb 46. The npound of
enbodi ment 1, wherei ngbe onpound A sel ect ed fgl mpounds Ito 23:

.\\\F
SH

Compound 11 Compound 12

Compound 16 Compound 17 Compound 18
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Conmpound 1Conpound 2Conpound 3 WD 2009/ 052287PCT/ U52008/ 080163
OHOH HI V---CH19-1-' ONN.-- OCH3...F COCH3 F << CHOH Conpound
19Conpounav@@ooo/@¥d284 r L° ON oCOCH3 <) F PCT/US2008/080163

Compound 19 Compound 20 Compound 21

Compound 22 Compound 23

47.  The compound of embodiment 1, wherein the compound is selected from the

group consisting of 1a, 1b, 2a, 2b, 3a, and 3c¢:

OH OH
HN/-j
A
Q F
“OH
OH
Compound 1b Compound 2a
OH OH
HN/-j
O)\N
Q F O wF
“oH "OH
OH OH
5 Compound 2b  Compeund 3a Compound 3b.
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OH Compound 21 OHOH FI NA" ONO. %94V COOCH3 COOCH3 OH OH Conpound
22Conpound 23 47. The conpound of enbodi nent 1, wherein the conpound
i s sel ect a0 Rovons2R87e group consisting of la, |Ib, 2a, 2bCT/Bsz00sesdis3C:
OHOHOH HNL- ONAN- - ON Conmpound 2b Conpound 3aConpound 3b

10

15

20

25

30

48. A pharmaceutical composition comprising:

(i) an effective amount of a compound of any one of embodiments 1 to 47 or a
pharmaceutically acceptable salt thereof; and

(it}  a pharmaceutically acceptable excipient,

49. A method for inhibiting cytidine deaminase, comprising administering to a
subject in need thereof an effective amount of a compound or pharmaceutical composition of
any one of embodiments 1 to 47.

50. A method for treating cancer comprising administering to a subject in need
thereof:

) an effective amount of a compound or pharmaceutical composition of any one
of embodiments 1 to 48; and

(iiy  a CDA substrate drug.

51. A mcthod for inhibiting degradation of a CDA substrate drug by cytidine
deaminase, comprising administering an effective amount of a compound or pharmaceutical
composition of any one of embodiments I to 48 to a subject that is undergoing treatment with
the CDA substrate drug.

52.  The method of any one of embodiments 49 to 51, wherein the CDA substrate
drug is selected from decitabine, 5-azacytidine, gemcitabine, ara-C, troxacitabine,
tezacitabine, 5’-fluoro-2’-deoxycytidine, and cytochlor.

53, The method of any one of embodiments 49 to 52, wherein the compound of
claim 1 is administered prior to the CDA. substrate drug.

54, The method of any one of embodiments 49 to 52, wherein the compound of
claim 1 is administered at substantially the same time with the CDA substrate drug.

35.  The method of any one of embodiments 49 to 52, wherein the compound of
claim 1 is administered after the CDA substrate drug.

56. The method of any one of embodiments 49 to 55, wherein the subject is a
mammal.

57.  The method of any one of embodiments 49 to 55, wherein the subject is a
human.

58.  The method of any one of embodiments 50 and 52 to 57, wherein the cancer is
selected from hematological cancers and solid cancers.

59.  The method of any one of embodiments 50 and 52 to 57, wherein the cancer is
a hematological cancer selected from MDS and leukemia.,

60, The method of embodiment 59, wherein the leukemia is AML or CML.
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WO 2009/ 052287PCT/ US2008/ 080163 48. A pharmaceuti cal conposition

conpri si ng: an effective anount of a conpound of any one
of enbodi meatedsngy 47 or a pharnaceutical ly accept abl ecs@kioogidsoraof ;
and (ii)a pharnaceutically acceptable excipient. 549. A nmethod for

i nhi bi ting cydl.di Mthedeahbd ad embedimpnt $3, w@eazcirﬁendaateenk mgsoiid aAnsdgleatd
in need fher eof an effective anmount of a nmpound or @ 1)r!\qaceutl cal
conposi t 'OR BRCERSF SHECToPY ERB TN HEnPE 191 ﬁaflcer non smg W FRoGeT gRd
treati ngheanegiceconpri sing adm nistering to a subject in need

t hereof: 10an effective amount of a conpound aor pharnaceuti cal

conposi tion of2-any® SHEOBPIERDsleAw 9N unit desage forgh avherein the @i dosage form
subst4 at

DA subs e o e R O B b e SR AUALAR LR 4
ef fective anoeit o‘%Cﬂanmﬁoﬁﬁ@’ﬁmlabhaaplmm@neut;wllyhmmptwahﬁmrr:ocﬁf any
one of enbodinents Ito 48 to a subject that is undergoing treatnent
with the CDA substrate drug. 52. Thg nethod of any one of
enbodi ments 49 to 51, wherein the CDA substrate drug is selected from
deci t abi ne, 5-azacyti di ne, gentit abi nél,N%a- C, troxacitabine,

tezaci tabine, 5 -fluoro-2'-deoxycyti GB and cytochlor. 2053. The

nmet hod of any one of enbodi nents 49 t© 5g, wherein the conpound of
claiml1l is admnistered prior to the strate drug. 54.
The met hod of any one of enbodi nents 49 , Wherein the conpound
of claiml1l is adm ni stered at substant'aIIMche sane time with the
CDA substrate drug. 55. The neth of any one of enbodi nents 49
to 52, wherein the conpound of 25claiml is adm nistered after the
CDA substrate drug. 56. The nethodlof any one of enbodi nents 49
to 55, wherein the subject is a marrmal 57. The nethod of any

mothod of any" ohan gfF talin A1 B ekl P RED B TS Bertinch, 10
i s s&l ecwheteinrRymnh & mteohdependntle aeiec&e:cbframdlusml and hydiogear, svith the proviso that
R, and R; may not both be hydrogen.

64. A compound of Formula I selected from the group consisting of

OH OH OH

Compound 1 Compound 2 Compound 3

wherein each carbon atom marked with a * has a stereochemical configuration selected from
15  the group consisting of an (R) configuration, an (S) configuration or a mixture of (R) and (S)
configurations; and pharmaccutically acceptable salts thereof.
65.  The compound of embodiment 64, wherein the compound is Compound 1.
66.  The compound of embodiment 65, wherein Compound 1 has a stereochemistry

represented by Compound 1a:
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59. The nethod of any one of enbodinents 50 and 52 to 57, wherein the
cancer is a hematol ogi cal cancer selected from MDS and | eukem a.

60. The nBvhedvos22enbodi ment 59, wherein the | eukem a peT/AMooswsoLolL.
WD 20091052287PCT/ US2008/ 080163 61. The nethod of enbodi nment
58, where the cancer is a solid cancer el ected from pancreatic
cancer, ovarian cancer, peritoneal e[, non small cell lung
cancer, and breast cancer. lm%\GZI A kit conprising at | east
one unit dosage form wherein the t'Ndosage form 5 conprises a
conpound or pharmaceutical conpositionhof [any one of enbodinents 1 to
48. 63. A conpound of Formula 19 of~m pharnmaceutically
acceptable salt thereof: OH ON wherein the carbon marked by
an asterisk may have an (R) or an (S) coff guration; and 10 wherein
RI and R2 are independently sel ected ?Hom fluoro and hydrogen, with
the proviso that Rl and R2 may notcdaglond@ hydr ogen. 64. A
conpound of Formula | selected fromthe group consisting of

Conmpound 1Conpound 2Conpound 3 wher ei n each carbon atom narked
with a * has n%-st drhe semeninddl cobadimgor &, inbareseCenpendflresm sBrdochaymisp
consi sti hguration, an (S) configuration or a m xture
of (R a%gre?éé])t&{:‘o(}é@%ﬁﬁo%g{jilgns; and pharnmaceutically acceptable salts
t her eof . 65. The conpound of enbodi ment 64, wherein the
conmpound i s Conpound 1. 66. The npound of enbodi nent 65,
wherein Conpound 1 has a stereochenyg represented by Conpound | a:
WD 2009/ 052287PCT/ US20081080163 )\

N

Compound 1b,

5 68.  The compound of embodiment 64, wherein the compound is Compound 2.
69.  The compound of embodiment 68, wherein Compound 2 has a stereochemistry

represented by Compound 2a:

OH
HN/j
P

Compound 2a_

70.  The compound of embodiment 68, wherein Compound 2 has a stereochemistry

10 represented by Compound 2b:
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OH HN ON-v  Conpound | a. 67. The conpound of enbodi nent 65, wherein
Compound 1 has a stereochem stry represented by Conpound |Ib: OH OH
Conmpound w0 288852k conpound of enbodi nent 64, wher ei rCrivs208080083nd
i s Conpound 2. 69. The conpound of enbodi nent 68, wherein
Compound 2 has a stereochem stry reprgsented by Conpound 2a: OH OF
HND ' OH OH Conpound 2a. yi@-~The compound of enbodi nent 68,
wher ei n Conpound 2 has a stereochem|strly 10 represented by Conpound
2b: WD 2009/ 052287PCT/ US2008/ 080 ON

Compound 2b

71.  The compound of embodiment 64, wherein the compound is Compound 3.
72.  The compound of embodiment 71, wherein Compound 3 has a stereochemistry

represented by Compound 3a:

|\\F

OH
OH

5 Compound 3a_

73.  The compound of embodiment 71, wherein Compound 3 has a stereochemistry

represented by Compound 3b:

OH

Compound 3b

74. A pharmaceutical composition comprising a compound of embodiment 64 or a
10 pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient,
75.  The pharmaccutical composition of embodiment 74, further comprising a CDA

substrate drug.
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OH 3ir OH Compound 2b. 71. The compound of enbodi ment 64,
wherein the conmpound i s Conpound 3. 72. The conpound of

enbodi nentw@ 209mseesei n Conpound 3 has a stereochem strycrepreseniad
by Conpound 3a: OH HN2. 0 OH OH 5Conpound 3a. 73. The
conpound of e%odi%nphﬁﬁacamezletmlmﬁiaﬁunﬂ etthdineat Stier epalantist ODA
represen ound 3b. 74. A g_jga%maceu g cal

Conposi t%“g’ﬁtmg%ﬂ%‘ﬁngﬁe@ of E‘Bﬂ%lﬁﬁn&‘po‘fongﬁﬂ@oqfﬁlﬁﬁ‘{ab jzagytidine, gemcitabine,

10phar mageut, terddivbiag eentiabhr, saflors-neaerleytang, mdydihReeut i cal |y
accept abl e EXCI pi ent . 75. The phar maceut i cal conposition of

embodi ment 7477 urd Figthod é?fﬁfeﬁgmaq@naerwmwwgttheait@s(ﬂf ‘ug. WD
2009/ 9.52.287P§y 1J %%Ql@[ﬁét%t%%(@% V\ﬁler mmal] m?n% Ell:%% g% ﬁ‘tﬂa\: cal Comp(}SltIOIl

conposi tion of" enbodi me ein th rate
sel ect ededmuisingtie offedsing aoonsti dricagpodnddécinbadimes 645amtacyt i d| ne,

genci t abi ne, @iéa' %’dﬁﬁ%xﬁ& 8‘ bj nl%‘a }n ﬁai(l:l %ge% I%l%reof s%o%t%chgptlcal

5'-fluoro-2'-deoxyc cy ochlor.
treating cancmnpoemmpcorﬁprmglgtdIéDats&mra&fdruﬁ(| ) admi n| st ering to a

mammal in nee eof (L st ut ical co OSi%‘i?]I on conpri sing
an effective hecﬂ“ets 8{1‘6‘83‘% nﬁ‘é‘(ﬂ%m‘f %ﬁA grate drug'is selected
10 from the group consisting of decitabine, 5-azacytidine, gemcitabine, ara-C, troxacitabine,

tezacitabine, 5’-fluoro-2’-deoxycytidine, and cytochlor.

79.  The method of embodiment 77, wherein said cancer is a cancer being treated
with a CDA substrate drug.
80.  The method of embodiment 77, wherein the cancer is selected from the group

15 consisting of hematological cancers and solid cancers.

81.  The method of embodiment 80, wherein the cancer is a hematological cancer
selected from the group consisting of myelodysplastic syndrome and leukemia.

82. The method of embodiment 81, wherein the leukemia is acute myeloid
leukemia or chronic myeloid leukemia.

20 83. The method of embodiment 80, where the cancer is a solid cancer selected
from the group consisting of pancreatic cancer, ovarian cancer, peritoneal cancer, non small
cell lung cancer, and metastatic breast cancer.

84. A method for inhibiting degradation of a CDA substrate drug by cytidine
deaminase, comprising administering an effective amount of a pharmaceutical composition

25  comprising a compound of embodiment 64 to a mammal that is undergoing treatment with
said CDA substrate drug.

85.  The method of embodiment 84 wherein the CDA substrate drug is selected
from the group censisting of decitabine, 5-azacytidine, gemcitabine, ara-C, troxacitabine,
tezacitabine, 5’-fluoro-2’-deoxycytidine, and cytochlor.

30 86. A compound of embodiment 64 for use in inhibiting cytidine deaminase in a
subject in need thereof.

87.  Use of a compound of embodiment 64 for the manufacture of a medicament for

inhibiting cytidine deaminase in a subject in need thereof,
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(ii)adm nistering to a manmal in need thereof a second pharnaceuti cal
conposition conprising a CDA substrate drug. 78. The net hod of
enbodi mentwdZooowsres7ei n t he CDA substrate drug i s sel ecreguifdbsemndhe
group consi sting of decitabine, 5-azacyfidine, gentitabine, ara-C,

t roxaci t abi ne§g. t ezacirslungd of erhbodih &0 683 usel GopdaCNE tahicrein adiiglect being
cytochlor t hod of enbodi ment 77, wherein said
cancer eaé%‘ﬁ‘ﬂb%?%eﬁ“ﬁﬁ”t‘g%&ged with a CDA substrate drug.

80. The met hogh_ of (aredcompdund 6f MBS RER duhter tﬁé‘ﬁﬁﬁﬁfabtﬁre%@'a%‘efdﬁqueﬁ%
t he group 15consisting of hematol ogi cal cancers and solid cancers.

81. The WeatiR® Ganser B sBYrvdsnegratediatha (DA pebstaladaie. i s a

hemat I lg t
Tyl ofyspl act e Syoch chra REpeddf 68 RV SBRkG e fion of o c0A

enbodi rrembst&];@ dimk by ey indinddeainendseim samammalthatds nydelgoiing: theatrkantivgth olie CDA
chronic q% ékﬁhﬂeUKe”]a 2083. The net hod of enbodi nent 80, where the
cancer cancer selected fromthe group consisting of

pancr eat | c cacer ,Use\bik canp@md of Emb@iinkiit@acal the aagehctuR A a Sidalldamesd fbr
| ung can 84. A nethod for

[o r and tastatic breast cancer
i nhi bi tl‘ﬁlg H@érdéﬁ?tﬁ’ﬁ g s3lp Sruedy ey iding deAmingsei di ne deami nase,

conprg si ng adyy ni sxtr@rmago@af &%&%wenam%{n @k cam[a@@fdrmt‘&wouﬁeém 64 is
conp05|t|on 25 conprising a conpound of enbodiment 64 to a manmal

that is YHeBISEEIdMEOL tocthe suRptrdic dad CDA substrate drug. 85.
The method of ﬁm%e%aflocﬁéf Mﬁdﬁhghttﬂew ‘ élbﬁlp%t){ngg&ddgfuegnﬂ&ﬁlmem 64 is

sel ected from t he group consi sting of decl I ne azacyti
gencti t abadmspiswre- aCsuhstaob(aibn thfamrrmenmct wzhthct(ahi\ welystrate drug.

5'-fluoro-2'- e n 6. A conpouynd .of.. .
orbodt ment 64t or ibanhOY or ABR Rt o Pl e sArRaSE ot ddimpe o i
in need ﬁdmeﬁﬁ&feda&%rﬂﬂsemﬂ[s@sﬁﬁerﬂmgnd of embodi nent 64 for the
manuf act ur e e%; a rredl canment for inhi bl ting cytidine deam nase in

d

subj ect in netd tHerRBImaccyiisab SewPRLEIYS PERITIRD F0SPDRYA ! claim %83'1'
conpound &En@d’é@f?&'ll%@& erbid Qe MSRof, '311& HEQHabAG, HRANE GhartActisHR) £ELptable
belngtreated wth A substrate drug.
excipient.
96. A method for treating cancer, comprising the steps of:
20 (i) administering to 2 mammal in need thereof a first pharmaceutical composition
comprising an effective amount of a compound of claim 2; and
(i)  administering to a mammal in need thereof a second pharmaceutical

composition comprising decitabine.

While the present invention has been described with reference to the specific
25  embodiments thereof, it should be understood by those skilled in the art that various changes
may be made and equivalents may be substituted without departing from the true spirit and
scope of the invention. In addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process step or steps, to the spirit and
scope of the present invention. All such modifications are intended to be within the scope of

30  the claims appended hereto.

All patents and publications cited above are hercby incorporated by reference.

-60 -



89. Use of a conpound of enbodi ment 64 for the manufacture of a

medi cament for treating cancer in a subject being treated with a CDA
substrate drug. 590. A conpound of enbodi nent 64 for use in inhibiting
degradation of a CDA substrate drug by cytidi ne deanm nase in a mamral
that is undergoing treatment with t A43BBA substrate drug. 91.Use of a
conpound of enbodi ment 64 for the manufacture of a nmedi canent for

compoun: . di or
1062 T etk el ond ok s ga b 4 PR E Coty et R e 500 nemt

64 is adm nistered prior to the CDA substrate drug. 93. The
met hod of enbodi nent 77, wherein the conpound of enbodi nent 64 is
adm ni stered at substantially the san@Htine with the CDA substrate
dr ug. 94. The net hod of enbodi t 77, wherein the conpound of
embodi ment 64 is 15adnini stered af ¥r the CDA substrate dr ug.

95. A pharnmaceutical conposition i5ing a conmpound of claim2 or
a pharmaceutically acceptable salt thgreof, and decitabine; and a
phar maceutical ly acceptabl e excipi ents~_.Ry 96. A nethod for
treating cancer, conprising the ste@ *R20(i)adninistering to a
mammal in need thereof a first pharpaceytical conposition conprising
an effective anount of a conpound o cl &tn 2; and (ii)adm nistering
to a mammal in need thereof a secon®hharmaceuti cal conposition
conprising decitabine. Wile the present invention has been descri bed
with reference to the specific 25 enbadi nents thereof, it should be
understood by those skilled in the art that various changes may be
made and equi val ents may be substituted wi thout departing fromthe
true spiherdn tiedadboamearbéd bhen astrdRtmgrhave an @Ripetdnq8) cofiyiration; and
nodi fications may_be que to adapt a particular situation, material,
conpos IMEEH! mWﬁB%@W,‘ﬁFbcess, process step or steps, to the spirit
and scope of the present invention. Al such nodifications are
intended to be within the scope of 30 the clains appended hereto. Al
pat ent . and Tpeabbmpeuridaislaint le ovhatrav theaomphendisyepraeoteddiyaf@apdind 1a or

;gig;fggﬁgm§§%ﬁhgﬁg%gg?ﬁgﬂﬂgﬂqgﬂg&ﬁFornula I, or a pharnmaceutically

Compound 1a,

3. The compound of claim 1, wherein the compound is represented by Compound 1a:
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OH wherein the carbon marked by an asterisk may have an (R) or an
(S) configuration; and wherein RL and R2 are fluoro. 2. The conpound
of claim1, wherein the conpound is represented by Conpound la or a
pharmaceutically acceptable salt thereof: OH FIN ON Ab. 0O
"'FF H OH Conpound la. 3. The conpou@H of claim 1, wherein the
conpound i s represented by Conpoun _; OH HN ?, ON A
Ci ""FF "OH OH Conpound la. 4. A rmgceuti cal conposition for
i nhibiting CDA enzyne activity cong#stjng essentially of a conpound
of Formula I, or a pharnaceutically aqceptable salt thereof OH OH
wherein the carbon marked by an ast qf -"'Fray have an (A) or an (S)
configuration; and wherein Rl and R2\are fluoro; and a
pharmaceutical |y acceptabl e exci pi e ®H The pharmaceuti cal
conposition of claim4, wherein the ggnpound is represented by
Compound | a or a pharmaceutically acceptable salt thereof

Compound 1a

4. A pharmaceutical composition for inhibiting CDA enzyme activity consisting

essentially of a compound of Formula I, or a pharmaceutically acceptable salt thereof:

OH

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration; and
wherein R and R, are fluoro;

and a pharmaceutically acceptable excipient.

5. The pharmaceutical composition of claim 4, wherein the compound is represented by

Compound la or a pharmaceutically acceptable salt thereof:

OH
HN/j
N

Compound 1a,
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OH HNY ON Conmpound |a. 6. The phalli aceutical composition of claim
4, wherein the conpound is represented by Conpound |la: Conpound | a.
7. A conposition conprising: (i) a conpound of Fotrmula I or a

pharmaceuti cal |y acceptapl e salt thereof: . OH wherein the

D bon drrar kA By aHCESIar R A TG R, PRSTeit b SO agh B REA
and mh@bﬁ%@uﬁéiﬁnd R2 are fluoro; and (ii) a CDA substrate drug

sel ected fromthe group consisting of 5-azacytidine, gentitabine,
ara-C, tezacitabine, 5-fluoro-2' -deoxpeytidine, and cytochlor. 8. A
conposition conprising: (i) a conpound. of Fornula | or a

phannaceutically acceptable salt t e wherein the carbon nmarked
by an asterisk may have an (R) or configuration; and wherein
Rl and R2 are fluoro; and (ii) a CDA sfubstrate drug; wherein the CDA
substrate drug is not decitabine. o

oF

.
-,

OH

OH

Compound 1a,

7. A composition comprising:
(1) a compound of Formula I or a pharmaceutically acceptable salt thereof

OH

&

HN
OA\N

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration; and
wherein R; and R; are fluoro; and
(11) a CDA substrate drug selected from the group consisting of 5-azacytidine, gemcitabine,

ara-C, tezacitabine, 5-fluoro-2' -deoxycytidine, and cytochlor.

8. A composition comprising:

(1) a compound of Formula [ or a pharmaceutically acceptable salt thereof:
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9. A conposition conprising: (i) a conpound of Fornula | or a
pharmaceutically acceptable salt thereof: OH HN,* ON AR R2 OH
wherein the carbon marked by an asterisk may have an (R) or an (S
configuration; and wherein RI and R2 are fluoro; and (ii) a CDA
substrate drug; wherein the CDA subst Pht e drug i s decitabine. 10.The

conposition of any one of clainms 7,0r wherein the CDA substrate
drug is gentitabine, ara-C or 5-az tidine. 11. The conposition of
any one of clainms 7-10, wherein t ound is represented by

Compound | a or a pharmaceutically accgptable salt thereof: OH HN 1-,
ON -"0OH p--. OH Conpound la. 12. T bsition of any one of
claims 7-10, wherein the conpound is\rg gented by Conpound | a:

“OH

OH
|
wherein the carbon marked by an asterisk may have an (R) or an (8) configuration; and
wherein R, and R, are fluoro; and
(ii) a CDA substrate drug;

wherein the CDA substrate drug is not decitabine.

9. A composition comprising:

(i) a compound of Formula I or a pharmaceutically acceptable salt thereof:

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration; and
wherein R; and R are fluoro; and
(ii) a CDA substrate drug;

wherein the CDA substrate drug is decitabine.

10.  The composition of any one of claims 7 or 8, wherein the CDA substrate drug is

gemcitabine, ara-C or 5-azacytidine.

11.  The composition of any one of claims 7-10, wherein the compound is represented by

Compound la or a pharmaceutically acceptable salt thereof:
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OH HN--, ONp-.. OIFF " OH OH Conmpound la, 13. A pharnaceuti cal
conposition conprising the conpound of any one of clains 1-3 or the
conposition of any one of clainms 7-12; and a pharmaceutically
accept abl e excipient. 14. Conpound of Formula |I or a
pharmaceutically acceptable salt therédf: OH ON HW< 1fI R2 OH OH

wherein the carbon marked by an astggisk may have an (R) or an (S)
configuration; and wherein 121 and arle fluoro for use in a nethod
for treating cancer, conprising: (p inistering to a manmal in

need thereof a conpound of Formula I, hnd
mammal in need thereof a CDA substrapé
consi sting of 5-azacytidine, gentita
5-fluoro-2' -deoxycytidine, and cyt
or a pharmaceutically acceptabl e sal

(ii) admnistering to a

sel ected fromthe group
¢, ara-C, tezacitabine,

hl dpH 15. Conpound of Fornul a |

H hereof: CH

Compound 1a,

12. The composition of any one of claims 7-10, wherein the compound is represented by

Compound la:

Compound 1a_

13. A pharmaceutical composition comprising the compound of any one of claims 1-3 or

the composition of any one of claims 7-12; and a pharmaceutically acceptable excipient.

14. Compound of Formula I or a pharmaceutically acceptable salt thereof:

OH

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration; and
wherein R and R; are fluoro for use in a method for treating cancer, comprising:

(1) adminmistering to a mammal in need thereof a compound of Formula I, and
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R2 bH OH wherein the carbon marked by an asterisk may have an (R) or
an (S) configuration; and wherein Rl and R2 are fluoro for use in a
nmet hod for treating cancer, conprising: (i) admnistering to a nmamal

in need.{ , ompound .of _Foi.mul a. | nd.(ii) admnistering to a
el Col g e R SERAEaAR atR e G et R oo the' ol
subst r abssigdingd fissazASi MRS éaditabtne, 1@-CasREUMINQ K- Aebx Ry tidine, and
pharmaceutically acceptable salt thereof: OH HN OH wherein fhe

car bon CHRFREH by an asterisk may have an (R) or an (S) configuration;
and wherein R1 and R2 fluoro for use in a nmethod for treating cancer,
conprising: (i) admnistering to a mammal in need thereof a conpound
of Forifl a ICongrdnd bf Foradita hoisd gitarmgedudicallyamaemhble Balngegot:her eof a
CDA substrate drug; wherein the CDA substrate drug is decitabine.

17. The conpound of any one of clains9t4-16, wherein the CDA

substrate drug i s gentitabine, arah 5-azacytidine. 18. Conpound
of any one of clains 14-17 for use alnmethod for treating cancer,
wherein the cancer is selected fr group consi sting of

hemat ol ogi cal cancers and solid cancefs.
for use in a nethod for treating ca
hemat ol ogi cal cancer selected fromthe
nyel odyspl asti ¢ syndrone and | eukenjpa. =20. Conpound of claim 19 for
use in a nethod for treating cancer, wh in the hemat ol ogi cal cancer
is acute nyeloid | eukem a or chroniéDHyeloid | eukem a. 21. Conpound
of claim18 for use in a nethod for treating cancer, wherein the
cancer is a solid cancer selected fromthe group consisting of

pancr egfyefe L i | el |
ing. camelif Al eifbon A PLL O, SERELL R e PRT) SRR oMl 2]
car ci notharein Raasd Rj anedluovefdr usainci motimad fadentoacaicao samprdsingcol ogi ca
cancer ,..fall opi an tube cargino | i ver cancer, . hepatocel | ul ar

carcin %?‘nind y%@&g??m@gf\ﬁ%’g ﬂbeé"fOéiar?BWE?u%?]ﬁ]%%P}%F tract
cancer (ii)adai%iﬂﬁt‘chhgltdl& ffhintdlin AeNAGREreof ZEDACRIBRRMBErACCOrding to any
one of clains 14-21 for use in a nethod for treating cancer, wherein
t he conpetadthed A prstatn dug ynoCdaptshing. | a or a pharmaceutically
acceptabl e salt thereof:

19. Conmpound of claim18
w“Bherein the cancer is a
rBap consisting of

16.  Compound of Formula I or a pharmaceutically acceptable salt thereof:

OH

wherein the carbon marked by an asterisk may have an (R) or an (S) configuration; and
wherein R; and R; fluoro for use in a method for treating cancer, comprising:

(i) administering to a mammal in need thereof a compound of Formula I, and

(i1) administering to a mammal in need thereof a CDA substrate drug;

wherein the CDA substrate drug is decitabine.
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OH ON OpeF bH OH Conpound | a. 23. Conpound according to any one of
clainms 14-21 for use in a nethod for treating cancer, wherein the
conpound is represented by Conpound la: OHHNA"' ONA O0'" FF OH
ConpounRd la 24. Co nd of . one | ai. - 23 r,use i.n a
ret hod or - TPe S0 RO A oReRETbrR 1 Bl CRA A fleet) 2
subst agénaikdbind, Bei-S afB-azhdgididet h t he CDA substrate drug, prior to the
CDA substrate drug or after the CDA substrate drug. 25. Conpound of
any one of clainms 14-24 for use in a nethod for treating cancer,

wher ei Ret he ﬁﬁﬁ - [ i stered in a
single@ghitcgﬁggggm %r IﬁgﬁFﬁ%ﬁﬁégﬁzg&g%%ggéH%ﬁgm§P9%%%¥ﬁ§£%%£24 for
use i nwhersi thedafias 14 sebtddrfghne dreagoup whsisah of ienatolrpiRbincinadisl afid1 DA
substrate drug are adm nistered in nultiple, separate unit dosage

f or ms. CAPPS- The conpound according to any one of clains 1-3, or the
pharmaceutical conposition according to any one of clains 4-6 or 13,
or the conposition according to any one of clains 7-12, for use as a
medi cad®nt . Compound of claim 18 for use in a method for treating cancer, wherein the cancer is a

hematological cancer selected from the group consisting of myelodysplastic syndrome and

leukemia.

20. Compound of claim 19 for use in a method for treating cancer, wherein the

hematological cancer is acute myeloid leukemia or chronic myeloid leukemia.

21.  Compound of claim 18 for use in a method for treating cancer, wherein the cancer is a
solid cancer selected from the group consisting of pancreatic cancer, ovarian cancer,
peritoneal cancer, non small cell lung cancer, metastatic breast cancer, bladder cancer,
squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma, gynecological cancer,
fallopian tube carcinoma, liver cancer, hepatocellular carcinoma, lung cancer, cervical

carcinoma, genitourinary tract cancer, and gastrointestinal cancer.

22. Compound according to any one of claims 14-21 for use in a method for treating
cancer, wherein the compound is represented by Compound 1a or a pharmaceutically

acceptable salt thereof:

Compound 1a_
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23.  Compound according to any one of claims 14-21 for use in a method for treating

cancer, wherein the compound is represented by Compound 1a:

Compound 1a,

24.  Compound of any one of claims 14-23 for use in a method for treating cancer,
wherein the compound is administered at substantially the same time with the CDA substrate

drug, prior to the CDA substrate drug or after the CDA substrate drug.

25. Compound of any one of claims 14-24 for use in a method for treating cancer,
wherein the compound and the CDA substrate drug are administered in a single unit dosage

form.

26. Compound of any one of claims 14-24 for use in a method for treating cancer,
wherein the compound and the CDA substrate drug are administered in multiple, separate

unit dosage forms.

27.  The compound according to any one of claims 1-3, or the pharmaceutical composition
according to any one of claims 4-6 or 13, or the composition according to any one of claims

7-12, for use as a medicament.
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