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POTENTI ATI ON OF CANCER CHEMOTHERAPY BACKGROUND COF THE
I NVENTI ON The efficacy of any cancer chenotherapy is

WO 2ewpved4dby the sensitivity of specific cancerBCT/USH08/067614

particul ar treatnment. Even when a cancer i s responsive
to a particul ar chenot herapy, acute and chronic toxic
ef fects associated with the chenotherapy often force a
reduction in dose or discontinuation of treatnent

al toget her. One approach to treatnent of
non-responsi ve cancers or to overcone dose-limting
toxicity i SPOBENGIMTHIN &JeOANCGHR CHEMOTUFRARY f er ent
nmechani sms of action. Although sone advant ageous
chenot her apy conbi nati ons have been di scovered, the

i dentification BAGKGRORND OIFSTI@E INQENIEIONwat
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I N ek R L A R R s
doré@di ke@lidtiodfin 8@k bor fivdvatin@fisn offth@trhidk atdgéth@S@leapplﬂach to
cancer treatnent is unclear. Rapamycin, for exanp

t’?atF’@B‘o"rftnéﬁ“r?SBOIﬁfVﬁ RIGEE QF F%IOVﬁE?P@ﬁth%erlémﬁlH%wéfCﬁé&@ Cerrlbme

td WEKIEhot vl P8t PheORanisAR b G@10RO RllBb g soRb hdatagdJue
e fects of doxorubicin or gentitabine, 1n breast

chetetheray qombpptionstipyabaes diseversdidp Idemtificationefepmbigetiey of
W@csﬂté by d@h%%a%mb%ea\@t{f kad§AO¥ParliSiat chdeP&‘ Rt R Botter

hi um chl ori de, "SB216763, and SB415286. (Dong, et
é@lerated:bﬁ eherparens e essegtiglB)empityBh - 1972 (2005)) I n

of okl epe PRI SRR s AR AR AL bPliGiea

tvagowa rstgnalttmrrmuctecfnfneu&ﬁys lofowhuormeeulaecrnasiets of cell functions. The
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Mol ecul ar Cancer Therapeutics , 2, 1215- 1222 203@&2
Sifagts afrdoporubicinyir gameitbbie] i draasisandsnemis by agiton ¢FLSK3p.
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BB 16763, and SB415286. (Dong, et a_l., Cancer Research, 65(5), 1961- 1972 (2005)) In

contrast, lithium chloride and SB216763, inhibitors of GSK3, have been shown to

dramatically potentiate the anti-tumor efficacy of tumor necrosis factor-related apoptosis-
inducing ligand (TRAIL) in both p53 positive and p53 negative prostate cancer cells at

sub-toxic concentrations. (Liao, et al., Molecular Cancer Therapeutics, 2, 1215-1222

(2003)) Similarly, lithium chloride was shown to sensitize tumor cells to tumor necrosis
factor (TNF) in human rhabdomyosarcoma cells and murine fibrosarcoma cells, but
GSK3p inhibitors Ro31-8220, valproic acid, and indirubin-3’-monoxime failed to
potentiate the same effect. (Schoette, et al., The Journal of Biological Chemistry,
276(28), 25939-25945 (2001)) Finally, GSK3 inhibitors lithium chloride and

LY2119301 are reported to potentiate the effects of adriamycin, etoposide, and 5-
fluorouracil in p53 positive colon cancer cells, but neither SB216763 nor SB415286
potentiated the effects of any agent tested, and all of the GSK3p inhibitors tested failed to



10

15

20

25

30

GSK3b i nhi bitors Ro3 1-8220, valproic acid, and
i ndi rubin-3"-nonoxine failed to potentiate the sane

w@Rdoemo6o4y Schoette, et al., The Journal of Bi oPOOUSENS/067614

Chem stry , 276(28), 25939-25945 (2001)) Finally, GSK3

b inhibitors Iithiumchloride and LY21 19301 are
reported to potentiate the effects of adrianycin,

et oposi de, and 5- fluorouracil in p53 positive colon
cancer cells, but neither SB216763 nor SB415286
potentiated the effects of any agent tested, and all
attmpingraCBKIdchir¢drivitdniistamsn pESnedtiveaiolomdel buemihet etall. eCancer
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Research. 65(19),
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tol erate chenot herapy. The GSK3 b _inhibito
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certai n chenot herapeutic agents at particul ar cancers.
BRI EF SUMVARY OF THE | NVENTI ON The i nventi on provides
a method of tr BRIER§UAIHARMN OFarideANVENTIONa! | cel |

| ung %ﬁ‘@ﬁl@éntloﬁ E)ro(i‘fgfeg b ﬁl%{h%h 09@&?&% oV4HAR Eéngbln gon small cell lung

admi ni steri 0 a cancer patient I n nee
tce@at, nemloraﬂalaﬁlﬁcec t@mmlsmmdmtmmrlra te hewotiatien etuneed of such
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Tb&piaBremt birsofvatetth@gofpr ovi des a method of treating
gast rc cancer conprl Si ng adm ni steri ng to a cancer. .
pat i ehbe INNCIHiOB Guriier RigEies 3 Behombplt reatinsagapEie CRRFET COmMRING

‘aﬁmﬁnstermg to a cancer patient in need of such treatment an effective amount of a
chemotherapeutic agent selected from the group consisting of 5-fluorouracil and platinum
chemotherapeutic agents in combination with an effective amount of 7-(2,5-dihydro-4-
imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-tetrahydro-2-(1-
piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceutically
acceptable salt or a solvate thereof.

The invention also provides the use of 7-(2,5-dihydro-4-imidazo[1,2-aJpyridine-
3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-
pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or a solvate
thereof for the preparation of a medicament for use in combination with a
chemotherapeutic agent selected from the group consisting of CPT-11, pemetrexed,
gemcitabine, etoposide, doxorubicin, and platinum chemotherapeutic agents for the

treatment of ovarian cancer, non-small cell lung cancer, or colorectal cancer.
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chenot her apeuti ¢ agent selected fromthe group
consi sting of 5-fluorouracil and plati num

W@ h@oanodoes apeut i ¢ agents in conbinati on with aPCT/US2008/067614

ef fective amount of 7-(2,5-di hydro-4-

I m dazo[ |, 2-a] pyri di ne-3-yl -2, 5-di oxo-I H pyrrol -3-yl)-
9-fluoro-1, 2, 3, 4-tetrahydro-2- (I pi peridi nyl carbonyl) -
pyrrolo[3,2,1-jk][I, 4] benzodi azepi ne or a
pharmaceutically acceptable salt or a sol vate thereof.
The invention al so provides the use of

7-(2, Ehejinhgnﬂiiooam 'pmivtsﬂaszthp luse2efa]-pAF- id'tliiydle-4 imidazo[1,2-a]pyridine-

}%é)%{—g;%dl? h]gg)grrolgs 2M|9rt?u060 1 ,y13%4 t%trgﬂyldlo 2 (1 plger?’dmyléa%on ﬁ—

myrrolo [3c1, Bjia[1L4] ])dn]z{)dlazéﬂ)lbe mza::@aam&pumllp accaptable salt or a solvate

uti cal cept.abl e sol.vate t hereof
PRLTRE T aefratn SF BRU G i Rlco PPtV iy
QBeﬂﬁcbthlﬁﬁpeﬁﬁlc wgehisciceld mtth@gﬁmﬁmb@tlmtﬂMLﬁMl@dd platinum
stin enmet rexed,

R e e R Mo e e

chenotrhenageioh ifgthReEOVides Ofhath@ clticePdoipotitief ol@Madd Bithe
cancer, non-small cell |ung cancer, or col orectal
SKATEATPTRIE nvent i on al so provi des the use of

7 (2, 5- g hékg[n% SEﬂlHi}ﬁﬂ&hllm?d'aﬁd ,‘Zfai]lglrlﬂﬁre 3-yl-2,5- d10x0 1H-pyrrol-
3-yl -2, 5-di oxo- rrol -3-yl)-9-fluoro-1,2,3, 4-tetrah

ydr o- 2- (| _.’pp’]@@rﬁl@r% Qéélﬂ@‘@ﬂwdpj -(1-piperidinyl- carbonyl)pyrr010[3 2,1-
pyrrol o[ 3, &k 4{%]1&0’&3%&1%Q%Wéﬁgalgfac@eptable salt or a solvate

pharnaceutlcal y acceptable salt or a’solvate thereof
for the priépapippopquspussoltian efamabhiess thin {8 gortyining at least 1

conbi nat i orﬂol‘ﬁ% (—I:c@w%le(ﬁ Sﬁ egeawi gtlo%gﬁ‘ Pﬁa?}ngc%%ﬁgally

fromthe group onsi st ing rourac
platlnun1cnfqmﬁhﬁmﬂ&eutlc agents for the treatnent of

gastric e.invention furthe

onar el 1o e BpEutRG Sheat o yRhe doapds s win
conpri si ngphadhacagtibaM@acceptable acid or base; and _

_7| I(—I-Zp)? r r%b) Xp%ror?allé;r/ lglor{)]hqlaz%n% tLe resueilgl gysro u%log e-3-yl-2,5-dioxo

3-yl) THs fidvemticr dls,o%)m&n&es ta@hm«aﬂyam@al%o&bosmom%apaﬂ)ne’nfl - car
bonyl ) pyrral o[ 3, 2 4] benzodi azepi ne or a
;smfl%@@atw@aww t% é@m%@wéa%%ﬂ a@s?mﬁtr%t&n\;aﬁ gatigpbhyigfection

toplmléﬂe@%ﬁm%%ytﬂo% eahvﬂen@bk’r @Sﬁdfh @&o- 45m§dazo[b1 2-a Cl%pyrldme—

cont ai ni ng at [east | ar equi val en

and- Qép@lp@-rbﬁﬂpyrrgl bﬁléﬁn%@éhﬂ 23 qeyahydro -2- (1—p1per1d1nylcarb0nyl)
pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate
thereof, at least one molar equivalent of SBE7-B-CD and optionally a pharmaceutically
acceptable buffer.

A further aspect of this invention is a pharmaceutical composition comprising one
molar equivalent of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-
yl)-9-fluoro-1,2,3 ,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[ 3,2, 1-jk][ 1,4]benzo-
diazepine and at least one molar equivalent of SBE7-3-CD.

Additionally, the invention provides a process for the preparation of a
pharmaceutical composition comprising 7-(2,5-dihydro-4-imidazo[ 1,2-a]pyridine-3-yl-

2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-tetrahydro-2-( 1 -piperidinyl-carbonyl)pyrrolo-
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acceptabl e buffer; b) adjusting the pH of the
resulting solution to between 2.5 and 3.5 with a

w@baproewenti cal |y acceptabl e acid or base; andpP€)/US2008/067614

optionally Iyophilizing thetresulting solution. This

i nvention also provides a pharnmaceutical conposition
capabl e of reconstitution with water to a solution
suitable for adm nistration to a patient by injection

or infusion, conprising one nolar equival ent of

7-(2,5-di hydro-4-imdazo[l, 2-a] pyri di ne-

33 Si1-R][ b4 e mediakdingythat ol caBabjd f-reconstingtram-wifiRy8erdo b elntadn

5 1{;21?%&121‘0{ nﬁh]?t%t{(% #1 X hﬁ%%ﬂtq)on e%ltleélpolr r11ne‘fu560n gomprlsmg the steps of:
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opt anat 1S ERBLHEUF S SO Ry B2 -

further asjp@cH] txaﬁzddmzq)mafntamﬂlamcmlcﬂlydepm&@an oea@bolvate

conpositio com r|3|n nDIa

D i nurelhen fidap RSt ariF i e S5 5 Rnige ot sy !
-1 B pyrrol mdr e ulvalent of SBE7 B-CD and optionally a pharmaceuticall
yl)-9-fluoro- I(E 4-t etrahydro- 2- ? plperldlnylcargon

yl) - pyrrol%?[ig)t@lqbljff@}[l 4] benzodi azepi ne and at | east
one nol ‘%5 aﬁﬁ’lﬂhﬂﬁh@m{ oqftheggb%ﬁm? s@@ﬂg&%&&e@ﬂ@%la}{d 3%%th a

i nvention provi des a process € prepar ation
phar maceut Pheghacewiepls daceeble emp el bapqgnd

7-(2,5- ( - ridine-3-yl -

2, (5 di o%ghl?géhglﬁzﬁ?éotﬂé g"@iz}a&é S90%11t ug%/ol-l I 2,3, 4¥t et rahydr o-

2- (1 - Ehepmwnﬂuonylse p@wbi@md I)H]Epycmeélrr@p@;l@f hsiljlg<q3ll_’T ln]mmnzwd,
S con r

lggmglPablq% E% 51de dozcabﬁe f%n:%l pla G c%{—:mg #{Era eu%1c a% nts 1 h%

o “Sui mni's I ent
bl}@aumpteﬁ‘towman@anden fnus-smal] catldmpy ¢antargortchiorestad mcﬂfm a agncer

?atcf‘élt C B g OEIGh USRS ths Hﬁﬁ’rByer“i‘eé‘ fansisgy hoces g oxo

-aﬂﬂrinﬁlsylf'élﬁﬂ of 7-(2,5- dlgydéo 2 1{11112120 [1,2-a]pyridine-3-yl-2,5- dloéo 1HI -pyrrol-3-
(0] etr rliarn car

@f&%b\}%w% b %a%yqf? k] FPPey 15%1 ﬁmé 8}9?915%&1- g

pljar MB&RYlib£plnk Yr 2pEeRbRRt1S atdep@ble Sal56H aVs@IV@tettﬁB?écﬂ’Of
to an aqueous solution at, a pH |less than

cont ail B§ iyerdion plsg fovidesg) lgipr%vaé. mpEhod of uoHe Ssﬂmwbra@tﬁnd
0Ein R chQRGhdr¥peBtiPNRMRBREMY Lk ARLAYOS gastric cancer in a cancer patient in

need of such treatment, where the improvement comprises the co-administration of 7-

(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo- 1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-

tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][1,4]benzodiazepine or a

pharmaceutically acceptable salt or a solvate thereof.

DETAILED DESCRIPTION OF THE INVENTION
The compound CPT-11 is also known as irinotecan and is sold under the trade
name CAMPTOSAR®. CPT-11 is a chemotherapy drug used to treat patients with
advanced cancer of the large intestine and colon. It is administered periodically by bolus
or infusion injection at a dose of 120-180 mg/m” during six week treatment cycles. CPT-
11 is typically administered in combination with 5-fluorouracil (5-FU) and leucovorin
(LV).
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acceptabl e buffer; b) adjusting the pH of the
resulting solution to between 2.5 and 3.5 with a

w@bavmemedit i cal |y acceptabl e acid or base; andPC¥/US2008/067614

| yophilizing the resulting Solution. The invention

al so provides an inproved nmethod of using CPT-1 1,

penet rexed, gentitabine, etoposide, doxorubicin, and

pl ati num chenot herapeutic agents in the treatnent of
ovari an cancer, non-small cell lung cancer, or

col orectal cancer in a cancer patient in need of such

t r eat fencompuibned Bemdmexérdip s@¢ endenthe ¢ dpranseSLEMIBA ® 0 Pemetrexed

a . .
sd ng%gleﬁ&;na:a g ilsed 0 éreat fle’:nés_ \gjt}bilorcalﬂl | aﬁléanged pr IEet%staam non—
-sfnlal-l pgllf luog eddeer after pr10r chemotherapy. Pemetrexed in comblnatlon with
tetr i din

h
r%s?) a? ]M;rlpcgf gT(%t'othF ‘tre%tﬁlﬁlt 0?' R%[éeﬁgg 6)8 IE%%DE% p elur XIGSO(% ehoma
pitasddica ik afledcytablowe phablcortitalise ot cmcsdﬂtesaibre:utdmeé aogery.
i nvention,a rovi.des .an i nproved
iy @1?55 Pirge A Sitrebe S BiuibRisne Refop o pslsh oxer 10
agentsSeviery 11NRye dfeabraifdat®int §as fdlicGeidavieatin Bl add cancer
patient in need of such treatnent, where the

conprises the co- adn1n|strat|on of 7-

( 2, 5- Ghdweeh 8pidridum éi@ﬁl@[heﬂaggutfé]a Wit Jitdk@n ® mean a cancer
gl-z 5-di oxo- | H pyrrol -9-fluoro- 1,2,3
i

erpefhgreneytioagentthyicoriping phyvm% aPiseHig Ipjasigyn rcbfrrwt@er@eutlc
%gédfg c&lgenﬂjlé%%l%qgé REEBd Qﬁh@ rln\%nmﬁméplﬁlﬁl éaYboplatm and

acceptabl e salt or a solvate thereof

DFthPTﬂW@DfTHEa1IWMhWIEWY@fGﬁ%und CPT-1 1 i s
ﬁa?rg &%@iﬁ% %lj’m{éﬁ'%d ?ﬁ@r thg u% n]trgi}g“r apmia%r ug sed
Kbﬂﬂmmaxwb@nk@nﬂsovwwhmhmwan&sdm@mnm@WmmmimhesM&p?@w
aﬂg d%lrécg%egngpn?pq a?ensurgléal i o‘?‘qml&b& apeg{géjg%g%dugg 0’ ? %gle

1on a
raigémﬁlsqblaltln Il‘ﬂjyﬁlr:adlwudeimwteredihﬂHKRBe G@/kﬂ)e&/m@ﬂ'perib&cle dNce every

BB boy B0t oL BT A R OB PRty Yok TomgY
penet EHQ(&dnpoﬁn@Cdrbbplﬂmdei solldnender el eadvatime AARMPAATIN®.,
F&%&)fa?lﬁ ?sdadministered to treat patients with ovarian carcinoma. As a single agent,
carboplatin is typically administered at a dose of 360 mg/m” IV per cycle, once every four
weeks. Carboplatin may also be administered with cyclophosphamide.

The compound oxaliplatin is sold under the trade name ELOXATIN®.
Oxaliplatin is administered to treat patients with colorectal cancer. It is typically
administered at a dose of 85 mg/m” IV per cycle, once every two weeks in combination
with 5-FU and LV.

The compound doxorubicin is sold under the trade names ADRIAMY CIN® and
RUBEX®. Doxorubicin has been used successfully to produce regression in
disseminated neoplastic conditions such as acute lymphoblastic leukemia, acute
myeloblastic leukemia, Wilms' tumor, neuroblastoma, soft tissue and bone sarcomas,
breast carcinoma, ovarian carcinoma, transitional cell bladder carcinoma, thyroid
carcinoma, gastric carcinoma, Hodgkin's disease, malignant lymphoma and bronchogenic

carcinoma. It is typically administered at a dose of 60 — 75 mg/m” IV at 21-day intervals.
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| ocal |l y advanced or netastatic nonsmall cell |ung

wW@2000/00608F t er prior chenot herapy. Penetrexed iPCT/US2008/067614

conmbination with cisplatinds indicated for the
treatnment of patients with malignant pleural

mesot hel i oma whose di sease i s unresectable or who are

ot herwi se not candi dates for curative surgery.

Typically 500 ng/ n2 of penetrexed is adm nistered to a
patient by infusion over 10 m nutes every 2 1 days

af t er The evnipoeed ereprsidaiit dold widectharadt, namics BEROROBIQSENd
Wﬂ@gl?djfEP %*B@} %t osfglI %t dﬁluﬂtgll%& Wt%&?éﬂ@gt? w1t?1 testicular
agent en 1o nea a cancer cheno

ageng cirfvat 1c6 mﬂmaﬂg agrhaistanednby ioet@infai @ dgleaf frmmrﬁl — 100 mg/m”.

Chis THvEATTOR FaBr GRS o ETRHE e B gt A AR LRI,

cma hdrpin&tarddl to Tlog pagetOlitictasq@h@hd of thy ccﬂ:@f hﬁﬁlltrabteﬁstj S$omach

B B e BB i S8 By e Pl F R de o o

tS@ccbgsﬁ@tdaygatl ents with netastatic ovarian tum)rs who
have al ready rece| ved appropriate sur ipcal and/

r adi oPREFIESEGHS Wlhusierlt frad naps GEMZAKRe Thigatost commonly used

G &0t abil- ﬂnélﬁceﬁl)‘l@dg%héey RAFE N ShiREE Bladlicr 2ates 8ndPbred®Eancer.
my/ m 1V per cycle, once every four weeks. CI splatin

ﬁ*a1§' typicaBy pdmigttieradibyd ¥rinfysipmatolont HEk00G MefRt eyer 30 minutes

%M(sraonsewﬁvem@wg gakhgpl atin is sold under the
trade nane PARAPLATIN(r). Carboplatin is adm ni stered

to tr&he skiladiaeives will sriprasiase thatrihcepetideenge anduurebes phiglagment
298%606 aﬁ%‘ﬁﬁtﬁ@ %%ﬁl{srﬁeéc‘?ﬁb&%’ zpdoggle ere%d[g]tr@ét? Sl{l&lq %Ldgt%ngﬁ@fby a

per cyc de every
Chydhopl atviaw ofihe sidgsend eevadmorﬁ thetdiseard apiveh as the specific needs and

d l'i pl I d
PP R P e AT N 1) Ocal 1 pl Bt i 19

adm nirb¢ mn@ubuncbuz gdthypatd-mmtszoi¥,2-i p;mdlmsr eot-al5-daoclét-.
seroEyel L2 aTer S SR R SR hat e e

Sk1FRU BRodiVzepine is taught to be an inhibitor of GSK-3pB in WO 03/076442, where it
is referred to as 3-(9-fluoro-6-(piperidin-1-yl)carbonyl)-6,7-dihydro-6H-[ 1,4 ]diazepino-
[6,7,1-hi]indol-1-y1)-4-(imidazo[1,2-a]pyridin-3-yl)-2,5-dioxopyrrole (Example 365, page
113). The two naming conventions described above are taken to be synonymous and

each is taken to identify the following structure:

Compound T
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The conpound doxorubicin is sold under the trade nanes
ADRI AMYCI N(r) and RUBEX(r). Doxorubicin has been used

wGeomese®idl |y to produce regression in di ssem PEL/Es2008/067614

neopl asti ¢ conditions such ms acute |ynphoblastic

| eukem a, acute nyel obl asts | eukema, WIns' tunor,

neur obl ast oma, soft tissue and bone sarcomas, breast
carci nona, ovarian carcinom, transitional cell

bl adder carcinoma, thyroid carcinoma, gastric

carci noma, Hodgkin's di sease, malignant |ynphoma and

br onc bogemind I ead basa@ndacchtdingy myypieaetwith aag i mingtizr ef

a 0 f - 75 / V 2.1- [ ral s, The
HrBisfing® oflapddetge oMb Bmbsty B f adocp B 5O FHR Pl
PTIBRCRHOSMIaccutitARCEARable sahislaryERESToDMed witkeHOhdEBrdeulfusic
adm ni sttered tIo treat patients with testicular or |ung
3ﬁlﬂqtoerrme lfaflesiué,o?lﬁﬁ?lg‘al 'y adm ni stered by injection at a
dose Qbmbpsmi] Forms kORateYW R .forldxemple/paem thethanol, and ethanol. A
5-fluorouraci| (5-FU) .is sold under the trade nane
Rﬁlﬁ?ﬂfﬁdl_s(’té’?t.e B atifgmﬁ’g)r’f‘flﬂi’i ha8pled to treat patients with
car ci ReABugACopRuEDI 18¢ks ukEGItafitumdF &aiStty inSitsQWRGHEh@Mhen
pancreas, 5-FU is typicall¥ adm nistered |V at a dose
Sfmipgstere) R gopRinationay i, CF byl 1irsaictrexe ceaisihing gipgoside,
@Brarhbishl 519ldtisus hémdRG B culibfchi A8 AR BC benefit fn the
is nost comonly used to treat non-small cell |ung

drapEent of paprianenan wnadlaall Bng. ¢ricalerstal eupridy realiged relreade
GRAGRA with CPP-11 YRIeablY, AT MiSE lo88kidRY ddx¥ribitfit St PBtiRim
a dose of 1000 ng/n over 30 m nutes weekly for 3 '
chemeabumnoytc yasak glopat Ont bapelieadklys copplanagion i thef ther thergpaytic

i qGi t ) )
e PEPEAT, ARl el afit e Elon (092 B A M Rl
chguithaebeutc ageaats otpdiniedhy candnidstraromwithdCdypaand 1. Thatis, a
g&‘\kf&'d%e%r% crt- 1}’1‘, Sé%e(%{eﬁéc{? gerﬁéi gﬁe,%@ogyo?ﬁé’, %%%Mbi&fn, ér*SB?atian

i sease as wel F“as the’specitic needs and response o
&hematbiirspedtiabgep@tthamnd typiChley alonpetored will provide a similar therapeutic

_Z:Ff%féi}?? ‘ihg :p?t}/e%{. OFu%thL:r%ogg %%Le!ate% fh%]’a%glgt{c%iﬁgcet_ﬁ _C¥ll": 1% ; géngeitr%))&%,
Zeintilabbhef dtopiide] doRor@biding et plahnyitrdeothtrapivgde agdisnyill-bear
PRI = RN N
Compound I. This method of treatment provides the further advantage of convenience for
the patient and physician, allowing administration of Compound I in the same treatment
schedule as CPT-11, pemetrexed, gemcitabine, etoposide, doxorubicin, or platinum
chemotherapeutic agents.

The combination therapy of this invention is an improved method of treating a
patient suffering from ovarian cancer, non-small cell lung cancer, or colorectal cancer.
The patient is a mammal and the preferred mammal is a human.

Although all of the described combinations of Compound I or a pharmaceutically
acceptable salt or solvate thereof and chemotherapeutic agents are useful, certain
combinations are preferred. One preferred combination is the co-administration of 7-
(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo- 1H-pyrrol-3-yl)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][1,4]benzodiazepine or a

pharmaceutically acceptable salt or solvate thereof with a platinum chemotherapeutic
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is referred to as
3-(9-fluoro-6-(piperidin-I|-yl)carbonyl)-6, 7-di hydr o- 6H

WO Ri09dpadiemnzepi no- PCT/US2008/067614

[6,7,1-hi]indol-Il-yl)-4-(imMdazo[l,2-a]pyridin-3-yl)-2
, 5-di oxopyrrol e (Exanpl e 365, page 113). The two

nam ng conventions descri bed above are taken to be
synonynous and each is taken to identify the follow ng
structure: Conpound | Conpound | is a base, and
accordingly may react with any of a nunber of
wg@ngAn@bman®0®ngaﬁBdwaQMQQhﬁQMﬁ@wwﬂbﬁhiW$mhuﬂﬁmaMRM12—

SRR At o2 P BP0 o B S5 i Shyaror 2y pigeridiny-

Wﬁlﬂohn}ﬂ-]%)jyrrdﬂfﬁB r,2 lslk]sf)ﬂihgltl?zeog.mzmlnemr aphidnapasiodl fycncaptab i sdlt or

SORE ot i Qe SRAH! & kattobin o8 rufif SRS Efre

fidrentixeh ivtlichdaitianabn ofAl-CtredigidreCarimidanel 1 2-d] @G‘klﬁlel-.&jalflﬁ—d
ntit t t

A UIRNRER MARNIIELE S MR BRI R L

@&ﬁ@l@@l ek gapgwnu&m@zepme Of a HadthAdduiba iy &fTepthisE @emedﬂtsbleate
gents, a significant therapeutlc benefit in th
Ahkae Do BT O AFH L A QiR hoseRe ey, It yproferred that 7-

QQBQHII%%F@& IRARLEN 2-hpyFi@iad-B 28 sLBLRL I Byk@- 3@1@%@{&1 2,3,4-
enetrexed gennltab|ne tq£05|

desseBy dipi2c(il rplpeaflmpﬂ grhamihpe Felet h vk elbangodigzeping or a
dhaRBceut AL bl sth 0; m%t&ﬁ&pémtaﬂﬁﬁnétée& WAk pdh&rexed and

therapeuti ¢ effect of T-1 1, penetrexed,
geepletEbi ne, et oposi de, doxorub|C|n and pl atinum

C hem)tfﬁce Iﬂgs%u‘gﬁ gffe%g%’] Mo n‘?‘oipaog g&%ﬂh%@%n@égent is tﬁken to mean

co-adm néstratl on wt (]iJon'poun ower
diss@safe oCRP-partitylapereptherepditicgeemt ntciranedo cithawgegion e target

%gﬁ%%{ &I:l?ll lll %'f(’)w 8{ arpesfatil El%n}gggl orr(ﬁLI tﬁ‘eeé’a%geg lf'& all &m%gt nﬁe% tﬁ han

e a Si
tchﬁn(ﬂhm'u[ﬁeluﬂc ﬂeﬁes admmlstelrmi ip abmmnatlonl%wlt (Emnpnnndel 0183

eat er t ra eutic effec CPT- 11 penet r exed,
ohEa 2B Se B SR R v, of pl at i nurm
chenotTheplape rhn effétgeeﬂirﬁoum J)ﬂ 7- @eS dlﬁﬁdrbﬂedlidEYO tl 2ea]pyridine-3-yl-

BELLE AL Lo, B ERY, e i hece agepLe aLs, )
iy @alo BNt jlgnmabeﬁl@@dlﬁzlagmé bf d ﬁlﬁhnﬁﬁﬂtﬁﬁﬂﬁl%eﬁlﬁble salt or a solvate
%}?e?e\:lo%nlls ?’ﬁ(%r? tof nqgan the dosage of Compound I or a pharmaceutically acceptable salt
or a solvate thereof necessary to potentiate the effect of a specific dose of a particular
chemotherapeutic agent in order to either destroy the target cancer cells or slow or arrest
the progression of the cancer in a patient. Anticipated dosages of Compound I or a
pharmaceutically acceptable salt or a solvate thereof are in the range of 5 to 600
mg/patient/day. Preferred dosages are in the range of 50 to 400 mg/patient/day. Most
preferred dosages are in the range of 100 to 400 mg/patient/day. The exact dosage
required to treat a patient will be determined by a physician in view of the stage and
severity of the disease as well as the specific needs and response of the individual patient.
The phrase “to potentiate the effect of a specific dose of a particular

chemotherapeutic agent” is taken to mean that a lower dose of a chemotherapeutic agent

than is typically administered will be an effective dose, or that a greater therapeutic effect
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the patient and physician, allow ng adm nistration of
Conmpound | in the sane treatnent schedule as CPT-1I1,

w@ereno@xed, gencitabine, etoposide, doxorubi cP@T/US2008/067614

pl ati num chenot herapeuti c agents. The conbi nati on
therapy of this invention is an inproved nethod of
treating a patient suffering fromovarian cancer,
non-smal |l cell lung cancer, or colorectal cancer. The
patient is a mammal and the preferred manmal is a

human. Al though all of the described conbi nati ons of
@@ﬁp@hmothermeuac pdear inebzadibydhd patiegcetht gipicl dak whor it is co-

%81111 aﬁtte%e(} Sfé %SEpS‘u%‘a I%hg rﬁllgge%gcealﬁt Ia&‘fegtgglnggit s%lvate thereof.

conbinations are
pr ef effheeﬁtnnso rcb+admin1smed Santl Ifeo- ﬂ?(tmlﬁﬂmtmn§ by wtll mhmphrases in

dazo d|n -yl -2, 5-di gx0- |
&Ignsyllllﬁtb lgllajld 1{518t|9%d in ?n%P %atloP gvtl W%F%ﬁéz?ltl are tZl(ken to
Indah pat Cothpytind € ar bpmlyrhéceﬁtycraﬂ@ hakfalle sdlt grisplvate thereof is given to
zod| zepi ne or ticall ccept abl e
05 T Sam s B SPGB ettt b prigsteted OF PR
@h@ﬂ@hé}@feaﬁ@agemc agenk,. CoMpuher oﬁlﬁh@ﬂﬁaﬁaﬂkalﬂ}sa&mwle salt or
co-administration of 7-(2,5-dihydro-4-imdazo[

APy theraeb may Pe a%nlslsmeéwor 1. fygrwrgo@r afier thy a@mm%tw@ qf CFT-

13, fende@bfe@Nydr fatAiufnl chBh BBEDSHUAY hERAE RAYdidcretRY OF Bl ?hyswlan
[3,.2,1 -jkj[I, ~benzodi azepi ne or a pharmaceuti call

é%!@r@pm@tﬁp@u@‘aqh@ tugpor Sesthe eagerd theatisegies the élpqcrf@rchemotherapeutlc
GhSRERpIoYe@bn@E PARktRNhIaRd sésitivis @fecﬁe ggpdi ment of the

invention is the adm nistrati on of
7-(2, Eh@ijHywmm_Lm‘tr atihing(iyo Pudigspsipmionitrate the gdvantagps of these

' pyrrol-3 -yl)-9-fluoro- 1,2,3
ggﬁﬁgﬁ? ahydr o- 2- ( 1 pi peri di nyl -carbonyl) -
pyrrolo[3,2,l-jK][I|, 4] benzodi azepi ne or a

pharmaceutical ly acce %%Hﬁﬁé%l or | ol vat e t hereof
wi th penetrexed and a—p¥atrnun¥tﬁen%§%erapeut|c agent.
| t i sApogbey asrqxdogrtmﬂnedi eell(@atﬁ-isjéﬁayadwdzeﬁ hym sd‘aafcb:[lochemwal
r%c 101'13 p«%/qelj)g P;vgnch is gldzétlSondof (c)a)l(s%ases Aa}(fa{eg caspases are protecases that
mEht®m¢®ﬁwe%eﬁkopdpamgdmmyﬁ{Mmﬂ@ﬂﬂyk&mﬁyﬁﬁ@hakamﬁMéﬁnkdl
4] benzodi azepi ne or a, phar tically acceptable
SR GBY RGBS 25b" BR SRERERT & APortisk and an be
Rietetd exadesndd R4 h@@b@bmtmlocﬁmcm%@§eTh@mc@ﬁs‘ew ChdpRse-3/7
ampunt, of a ghennthera peutic agent" 1s taken to nmean
activity in cells 1s directly correlated to apoptotic activity. (D. W. Nicholson, et al.,
Nature, 376, 37-43 (1995)) The Promega Apo-ONE Homogeneous Caspase-3/7 Assay
Kit was used (Catalog #G7791). The assay buffer consists of 30 mM HEPES (N-(2-
hydroxyethyl)piperazine-N’-(2-ethanesulfonic acid) pH 7.4, 150 mM NaCl, 50 mM KCI,
10 mM MgCl,, 0.4 mM EGTA (ethylene glycol tetraacetic acid), 0.5% Nonidet P40
(octylphenolpoly(ethyleneglycol ether)), 0.1 % CHAPS (3-[(3-Cholamidopropyl)dimeth-
ylammonio]-1-propanesulfonate hydrate and 10% sucrose, which lyses/permeabilizes
cultured cells and a caspase 3/7 substrate, Z-DEVD (Z-Asp(OMe)-Glu(OMe)-Val-
Asp(OMe)), coupled to a profluorescent rhodamine 110. When the buffer-substrate
mixture is added to a test sample, the cleavage and subsequent removal of the DEVD

peptides by caspase 3/7 activity results in intense fluorescence of the rhodamine 110
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t he dosage of the particul ar chenot herapeutic agent
necessary to either destroy the target cancer cells or

W@ k@woad4ar rest the progression of the cancer PEI/ES2008/067614

patient when the chenot herapeutic agent is

adm ni stered in conbination with Conpound | or a

phar maceutically acceptable salt or a solvate thereof.

The phrase "an effective anount of

7-(2,5-di hydro-4-imdazo[l, 2-a] pyridi ne-3-yl -

2,5-dioxo- 1Hpyrrol-3 -yl)-9-fluoro- 1,2,3

leavtngtgr(aipywlhigh R-detettegp by @rq'it@ltiiml}dt d9 won{hg amount of fluorescent
[

E%Jdugt % ér%?%fgg 15& t%{—:: %rgll) Fgagéa%% ?H S%Q\éa e a?hwt hﬁ g e%l?

is taKe mehmrmampdpheic@ffsa@étestfcof‘npnmmls ndmbr aeils are plated at 1x

ar ceut tabl e ;salt or te. th
Ry SR b e PREP AP woeaRp ufhigh 5 0L s GEE T umor
@tlisaarpagdiddovitiatest cbap@mind at dgerett ¢onca@atidnsiimtriplicked, itotuding
ei ther, destroy the et cancer cells or slo
APPredqd/egavs r%‘{ﬂoé §V§h% ﬁ%‘c‘)f‘ss%@a@%% & nfypated foi ‘Yge‘l’ii At the end
AnthcGhdaBitRe pdasHh g asixtafe JPAERRIN Gulfer@id Substrate is added to each
harnaceutlcally acceptabl e salt or a sol vat e thereof

é?r@p Ip iethh e dgigscsroegn eeehall hiepaiTiahty arayatioprer elirpedhof

dQs 2028 na Mdial chlGioh 339&8er2kh HG53bH /- 4BAnTahP 8] in8hdk dBYaspase
Most preferred dosages are in the range of 100 to 400

e PRR BpRtgdreyls isTRIEUIatd xlatiye sarepied ool to treat a
pat i epfcTW llslanl€o192HE 5@08%@609& cciROMR] KbA dnll Sl('(ﬁw eﬁ’tfz ovarian
the stage and severity of the disease as well as
SpEtioMas Aoﬁé%,@hamnrié@d&hé@ o¢ n@m@nalhf@ilwrwmcnmrds @ﬁd AGS,
g@@l‘(ﬁ’ ﬂ %ﬁg MI{I@ 4p tlte%%th Ea@cmﬂﬁa&efhﬁ ﬁl%?folfbfwﬁi\%ﬁﬁlgé:fhg kG
ose a particular enDt erapeuti c agenht" 1s take
t“@omeamdtlﬁ at “Gmpddiere teloedo mam7- (:Zw%dﬂwﬁref4aipéalﬂzb[d,2a@emdine-
h ¢ 2Ct i
gag—g’§ &10){%’ E% i yl‘r QI@ fﬁ‘u ?ﬁ%dll—t rllﬂald f% —P g% cﬁ?%rel—cgr%onyl)—

ter erape

@hﬂﬁbtﬁbrﬂﬂﬁutbmmagampmes real i zed by the patient at

the t
Conpo

{fiiftng

ose when

25 Bps R

S SOk R R Rl Sndylrfiops:

sol vat e t her eof. The terns "co-adm ni stered" and
"CO'Cdm n: Strg i r\n as \vnve! ! as fha phr ases "| at
conbilnation with' nd ["adm nisttered im conbi nati on
ST T e | Cisolon o BrORER |l b TR BBpoLnd |
or a pﬁgFﬁéBéu i catMy accept abll e2&a¥t or $BnYat e
t her gof~7 VETT; e pat T ent gur,my tie sare
treatnen€32§%le %6PT- 11, penetrexed, or a plat| num

A2730 5 uM - 20 nM 60 nM

A549 1 uM 10 uyM - -

NCI-H460 1 uM 10 uyM - -
Calu-6 - - - 60 nM

The data in Tables 1 — 12 are expressed as % increase of caspase activity relative

to untreated controls unless otherwise noted.



chenot herapeutic agent. That is, Conpound | or a

phar maceutical ly acceptable salt or solvate thereof
woreapoloasoaxim ni stered prior to, during, or aftePCT/l82008/067614

adm ni stration of CPT- 11, ipenetrexed, or a platinum

chenot herapeuti c agent at the discretion of the

physi ci an taking into account the tunor type, the

stage of the disease, the specific chenotherapeutic

agent enpl oyed, and the condition and sensitivity of

the patient. The following in vitro and in vivo
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#G7791)
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e aOtlTEPOUI’Id
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aci d) pH |7Cditurd 3Qorddo , 50 MM K€mpal@d M MyCFdld ifbrébse
MdEGTA (lehfihene gwcol daﬁiob&ﬁﬁ(‘tl GarB6plehn O 9%r carboplatin

No 4 sdet 40 qoctlyl pkenol pOI viget hyl eneglggcol ef her) 9.1
0.1 9% CHAPS (3-[l(3- Chol rinnrnnl\rhm:th\/lanr niol -

INQFHﬂ%esuIQonate Rydr at e dhd 1()% suc8se, which 187

;k?égct%/}lg?gdﬁ%? @I%E?/g&? I%Hhéd’t{% 1@% %5@‘?0&@%’@151?4@ ({00 nM)

coupl ed to a profluorescent rhodam ne 110. Wen the
buf f er- subst rTable 3mGPtTuk1eln|C$>ndvmedn thh Qomesundslarrpl e,

oot des. bR JSSBBIHET, o Ryl P B e

.ﬁ%’%ig‘i =d b ex0|t ion 499 nm e anount o 3

flans-escent o 45 38 254 6.7
A2780 1 1 153 450 2.9

*Concentration of Compound I varied by cell line: HCT-116 (330 nM); Colo-205 (33

10

15

nM); A2780 (330 nM)

Table 4: Pemetrexed in Combination with Compound 1

Culture | Compound Compound I* + Fold increase
Cell Line | medium I* Pemetrexed Pemetrexed over Pemetrexed
HCT-116 0 0 23 125 5.4
Calu-6 0 139 24 319 13.3
A2780 0 10 0 35 Kk

*Concentration of Compound I was 30 nM for all cell lines
**Cannot be calculated, no measured effect of pemetrexed alone.




product is proportional to the anpunt of caspase 3/7
cl eavage activity in the sanple. To neasure the
wapmphotosx ef fect of test conpounds, tunor cel PCGI/HSEM08/067614
plated at 1 x 104 cells pen2zwell in 96 well|l plates and
I ncubat ed overnight at 37C, with 5% CO2. Tunor cells
are treated wth test conpound at desired
concentrations in triplicate, including
untreat ed/ negative control wells. The assay plates are
re-incubated for 48 hrs. At the end of the incubation
peri od a m xture of th@bm‘sdﬁCT}uﬂ@er and substrate is
auucu I. U TdAdu VVUI I . I | I I UyUl bUIIbC A
wel | i s neas bmé’gMglt Dn EXel ]é’ﬁl o v\aveolm dhf f% @gncrease
JrII gﬂm a a I CIII DI UII nnnn er\m[gr Eer D\Xug
The §/§pncre g i avg?ivit itn trg):*jted “ell§$
CFIRS R f%b%MVe3I)QMn”Qﬁt ed3EpNtrol s HCTH T 163
and col 0-205 are ciolarectial carlci nomas. A2780 and
SKOV3 are ovarian carci nomas, A549, Calu-6, and NCl
H 460 are non-small cell i nomas, and AGS,
KATO 111, and MKN 45 ar eTalggégét;r@%gar cinomas. In the
fol | owi ng tlabhpd It heDtuer m C@pdpound | ICompouniddmpd Fbld Iagrease
t akerugo nmearCofe( 2|, Scahichydr oF 4-|iiugazo[ IDrize a] pyr Odemigrug
3Gytboglabin'di (03@ AN py5 el - 3- ¥5) -(9-78l Uor 0-1372, 3, A-t et gah

vdro-2-(] - |nnr|d|nv|_nar nnvl\- nvrrnlnrQ 2 1-jk]

LI = T =7

[*Llaiep psibased '95 6pINS: The chent her apeuti ¢ agents were
tested at the foll ow ngTg@peeRkpats ons: The data in
Tables 1 - 12 are expressed as % increase of caspase
activity re oDungt re&med [cont r| Slompamidds’s | Fold Increase
ot hePmise n cTapleont: G spl atPmgiin Coikg nat | 0OVl Piig
Cdilqaomuhntml Comfcevit r at jubin of Conpaotrhd | vb?iOi ed py cdlj

i HOT 1 NAA - N - 205 ( (110 nA AD70ON (6N
IIIIU AL 10 (9 vy rOo—=299  +t1U |||vy, N1 OU 0OV

nM; A549 (300 nM; NCI-H460 (300 nM Table 2 :
Car bopl atin i n Conbi nat i @blew: tdulCenmpound |

Concentration of Compound | varied hu cell line: A549
cohcentrati-oh—or—onpouna

(300 nM); NoFmadéa (P08 nMmpdbl e 3:[ Coppoynd | Fold Increase
tion VS n%‘?ﬂ(ind | ](‘nnLcQWgratl ARuHf (‘wn&ﬁ{%ﬁ\mg

| sl byl @8InM | i neuMHAT- 15416 (%330 nM471Col of 205 483

Table 9: NCI H-460

Cmpd I Drug Cmpd Compound I + | Fold Increase
Drug Conc. Conc. 1 Drug Drug Over Drug
Pemetrexed 300 nM | 500 nM 38 185 872 4.7
Gemcitabine | 300nM | 50 nM 186 | 1187 1996 1.7
Etoposide 300 nM 1 uM 222 251 935 3.7

Table 10: AGS

Cmpd I Drug Cmpd Compound I + | Fold Increase
Drug Conc. Conc. 1 Drug Drug Over Drug
Cisplatin*® 900 nM 5 uM 0 147 208 1.4
5-FU 900nM | 3 uM 0 133 235 1.7

*Plates incubated for 72 hours.
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wore@sie@a ef f ect of penetrexed al one. Tabl e 5 :PEIIUSDAB067614

Table 6: A2780 *Plates i ncubated for 72 hours. Table 7
. SKOV3 Table 8 : Calu 6 Table 9 : NCI H 460 Table 10:
AGS *Pl ates incubated for 72 hours. Table 11: KATO I ||
*Pl ates i ncubated for 72 hours. The fold increase data
in Tables 1-12 reflects the potentiation of

chenot her apeutic drug-nedi ated apoptosis in cells by
the co-admi n| strati on Eiﬁbléid)hpm@ I reI at | ve to the

aPUPl ot+c—ef cu hre—chenothet apt
I'n VbVO Ef fli b é’ D rlgnenp PS b Pl S i hcroase

n¥-n (?o,nc lIBurE %O 8 of ko QyprDrug

o 1gp;%¥%ﬁuos§¢ M i 08 Nun) "ﬁg LV TR B

one week in the animal facility after receipt tromthe
vendor. Mce are random zed into %roups of 7 or 8 mce
per group and treat m=:ntTab]é?gll?JrnM!iﬁiﬂéI 5_the mean turmr

VoI UM T eacieS 490 Bk g S Y] RO e
Cher@ﬁlgerape%aﬁe ge@(ﬁnfls giyven W% S Drug

S GIOUIT 60 0T el B Rbr E%@c‘an%%%i "%‘%#E'e“t 3?5’?%4

areymasur ed3@ ANIness per - Wegls by 4€d e=ctr0717|7c cal I periso

to plot arowth curves  Tuhor nrn\/\lrh del ay is the

i*Rlates asabyted fopd? ot i me it takes for a tunor to reach
1000 Tﬂ@fo’ldqlnylggslé%a%?%l&&nﬁ{eﬁ?ﬁtg Be ot‘éﬁﬁhBﬁ’Bf &EﬁHﬁlerapeutlc

Animal s are al so nonitore UCt at1 ons
drug-mediated apoptosis in cells by the co-administration of Compound I relative to the

apoptotic effect of the chemotherapeutic drug alone.

In vivo Efficacy Experiments

Cultured cells are implanted subcutaneously in the rear flank of female CD-1
nu/nu strain mice which have been acclimated for one week in the animal facility after
receipt from the vendor. Mice are randomized into groups of 7 or 8 mice per group and
treatment begun when the mean tumor volume reaches ~ 100 mm®. Compound T is dosed
IV and the chemotherapeutic agent is given [P. When the agents are given in
combination, the chemotherapeutic agent is dosed 60 minutes prior to Compound I. The
tumors are measured 2 times per week by electronic calipers to plot growth curves.
Tumor growth delay is the increase in median time it takes for a tumor to reach 1000 mm®
in volume when compared to a control group. Animals are also monitored for fluctuations

in body weight and survival.

Table 13: Cisplatin in Combination with Compound I in A2780 human ovarian
carcinoma xenografts
5 mg/kg cisplatin is dosed IP alone and in combination with 5 mg/kg Compound I
(injected IV). Compound I at Smg/kg (injected IV), is also dosed alone as a control
group. Animals received 3 consecutive cycles of cisplatin and Compound 1, each cycle

separated by 7 days.
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1ifetee 1V P fCam@vhdpdtisay/ Keeinjdctod €V, & ﬂgos@isat dlhoak @ IaSntrol

Tabl e 16: Carbwghﬁ%%gxéﬁgﬁgggégcwp
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separated by 7 days.

atin ané LY2O9IT8 ?ZP each cycle

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Value**
Captisol vehicle 0+5.9 _
Saline vehicle 3.8+4.5 _
Compound I (5 mg/kg) 2+2.2 _
Cisplatin (10 mg/kg) 23+10.3 _
Compound I + cisplatin* 40.7 + 8.3 <0.01

*S mg/kg of Compound I and 10 mg/kg cisplatin
**Effect of combination relative to cisplatin alone




10

15

cel |

| ung cancer xenografts Conpound I

is do

sed IV at

5 ng/ kg al one and with 50 ng/ kg Carboplatin |IP. Dosing

WO 20000@0y3 14 days x 3 cycl es.
recei ving both Conpound I
is adm ni stered 60 m nutes prior to Conpound L.

For treatnent g
amd Carbopl ati n,

ng/ kg carboplatin and 5 ng/ kg of Conpound I
of conbination relative to carboplatin al oneTable 17:
Car bopl atin and Penetrexed in Conbination with

Compound |

in NCl -H460 human non-snal |

cel |

I BUPES2008/067614

Car bopl atin

*50
**Ef f ect

| ung

caihelde 1 xehioplrtaf ins”@ompooameith Gogpdasiddn Culoat055umgh kejorectal

al one, with 10 ng/ kg
penetrexed I P, and w

LR with 30
carbopl atin

R e

0 ng/ kg
| P and

300 nmy/tkgkpeisplarieisaidsddRP aldms anrgealc]s ireaomtbynafiidn ety § nighrg 3

yebibainI TR LWt b e

@ﬁ%@%e(ﬁ%sﬁgbg al(s:% ggs%(lll gl%né as a

rzcbmttl g@foupr AaimdlOre€&ivedBwodsckutivee@eled ¢feapen tindCausind I, cach

and penetrexed, pe

el vin Conpound |
C§C 8d§‘FP?f?t§$E¥2&a3?4 hours prior to conmpound |

met r exed

adm ni stration. For 1
ConmpoBdmbnat G op! af

r eat megfor GrOURDel§C el Vi
| nviadid HerRtd BXQdDaRg e

Nng _
L r exahnies*

a0M NESHREERARRE NOUT

carboplatin is adm nij

§ before Cggpopnd T and
stered 60 m nutes hefar

e conpound

| . *Bualiscychigic penet f exed, car4ki?ofp12ét| n, and (Conpound |
el ! boptatTm—+pen Thedatian
Tab(Fl rhﬁ’o%gh?(s"@!g/gg)“ ngtrate thﬁ?bt‘he potentiation of

che nﬁishlenmﬁeng/kg) d ru

Conrnmaornd

- induced 1t8um)5 gromh d

v

el ay by

nt o
O.Ill. T

G OPHHOR g W her |
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Compound I is dosed IV at 5 mg/kg alone and with 50 mg/kg Carboplatin IP.

est er Add
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et Criehaplatia ét Qpla@ﬁwél V(léd%woun@l hl%@elrlﬂ O(@glaﬁ{lon small

Dosing is every 14 days x 3 cycles. For treatment groups receiving both Compound I and

Carboplatin, Carboplatin is administered 60 minutes prior to Compound I..

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Value**
Captisol vehicle 2440 _
Saline vehicle 29427 _
Compound I (5 mg/kg) 3+14 _
Carboplatin (50 mg/kg) 2+29 _
Compound I + carboplatin® 8.6+13.5 <0.01

*50 mg/kg carboplatin and 5 mg/kg of Compound I
**Effect of combination relative to carboplatin alone
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m., 100 mmol) in 210 nL tetrahydrofuran and 30 nL
water. Stir the mxture at roomtenperature for 4

whewps060Rur the reaction mxture into di et hyl P€L/Ig2008/067614

(200 nL) and washwi th satuneted aqueous sodi um

chloride. Dry the organic phase over sodium sul fate

and concentrate under reduced pressure to provide the
desi red conpound as a yellow oil (15.8 g, 90%.

1H NVR(SOCO MHz, CDCI3) : d 6.77 (dd, J = 15.9, 4.0 Hz,
IH, 6.13 (dd, J = 15.9, 1.4 Hz, IH), 4.95 (dd, J =
4Table 17 :4C111bpp111th® andZPeQ@trc(qu in]Ccnnl?in@:ion)\/ichH)mp03n<314in(N§I—H460
6H), 1.30 (t, i, 2-

alpyri di n-3-yl Jnéll(r:né'élgn&n gl%al}jg’e'_plﬁliﬁ %ge (%{Oﬁléaéttg a mxture

of 4, @ompmanosmlvmemgxkgalam mthtmyﬂg/l@damop(aaa IS5 with 300

e L R R

Mekingxs dvory 12 dapufos 3 ciadal Fohgeatraat ttoaps mtoititg Both Copomnd 1

RO BE gl e BV Pl P PR g1 o% kg GrBiRegng hipr

@@ahlehﬁgrbm ReRMARoE OfiEpoulll I BldepchidGexcdagdnic@Bxddiixt ur e
with et %% acetate (1200 nL) and wash sequentially

wm st s hRRE RItRG ERPEPSBM] RSN QTR BIsHt $FO%)
aqdiveRt tUrfoRAd RAMBOMS ISR Hﬂbt@&b@ e RBtr&ROR dulnXddtere®PDY hours

the organic Shase over sodium sul fate and concentrate

@ﬁ@’éf‘rc?féléﬂ}ﬂéé ansk eshoplagn tScﬂdmnawraM@ W@%@Pfoé‘dcogm%%hd

as a prown of t (30 0, [73% -Tohtd SVRIEFE —d
? gg gfgeatrﬂer;\TG@o;lgéhEkd H)MeZn w6§ta{1&ja:rd ﬁrrpr gﬁiﬁ)Hz ol QVa]ue*

o it %) 17T 3 2 79K oH. 3b3 (s
2H) 1Sﬁﬂ51e(vteh1c& 3 Hz 3H) meé Formatlon Heat a

= 7
Aazn h A~
U

(L 2l Ny At
eth Omé’g’t“?e({’ (éé?g'bglj 147 m’mf Sin 4\N-I§I\\$EO-| (7 N 5ol uti{)n,

»]
250cmibexad (300 nifkg) ® a|seal ed tupe, hor 15 hours. Cool
t he cagRpkii@NoMkdre o room tenperature and
ConcaRtdxal Bob Al Fedliced pressiye, ;Treat B
Compound I (5§ mg/kg) -
Pemetrexed (300 mg/kg) +
Carboplatin (10 mg/kg) + 10.5+3.8 <0.01
Compound I (5 mg/kg)

*Effect of pemetrexed, carboplatin, and Compound I relative to carboplatin + pemetrexed

The data in Tables 13 — 17 demonstrate that the potentiation of chemotherapeutic
drug-induced tumor growth delay by Compound 1 is statistically significant relative to the

tumor growth delay caused by the chemotherapeutic drugs alone.

Preparation 1
2-imidazo[ 1,2-a]pyridin-3-yl-acetamide

4.4-Dimethoxy-but-2-enoic acid ethyl ester

Add potassium carbonate (16.5 g, 120 mmol) to a solution of dimethoxy
acetaldehyde (60% wt. in water) (15 mL, 100 mmol) and triethyl phosphonoacetate (20
mL, 100 mmol) in 210 mL tetrahydrofuran and 30 mL water. Stir the mixture at room

temperature for 4 hours. Pour the reaction mixture into diethyl ether (200 mL) and wash
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the residue with dichloronmethane, sonicate, and filter
the resulting precipitate to provide the desired

w@orvpood as a yellow solid (8.9 g, 35% . 1H NrE/B£X008/067614

Mz, DMBO): d 8.30 (d, J =16.9 Hz, IH), 7.62 (br s,
IH), 7.54 (d, J = 9.0 Hz, IH, 7.42 (s, IH, 7.21 (dd,

J=7.7, 6.7 Hz, IH), 7.18 (br s, IH, 6.9 I(t, J =
6.8 Hz, IH), 3.81 (s, 2H).Preparation 2

9- Fl uor o- 7- met hoxyoxal yl - 3, 4- di hydr o- |

H[I, 4] di azepi no[6, 7,1 -/zz]indol e-2-carboxylic acid

tvathtsatorated aqestue soddurDicld ontidex e theydrgaidf phagr aer sodium sulfate and

-nitro-h e t ol ut.j o : .
o bl PEIE R UER B B By gmopnd g yptow o 15
ue@apl (20 nli, 219 mmol) and r -tol uenesul fonic acid

ARG TR st e 2 i aho & o Goc g 814

EpolHS, hesK@RgH 20 1M i, UHS, 4712 (GOLAV G EHABBUES, 6@1}),' 130, J =
with ethyl acetate (400 nlL), and wash sequentially
vit t 2. 380-ur at ed aqueous sodi um bi car bonate (300 nix3)
and saturated aqueous sodi um chloride (300 nmix2). Dry
ni ¢ phase over sodiumsulfate and concentrate
e g1 ¢de t he desired conpound

2 bale : o 7 ) .. ,
oot of P Y lhinhOxGoy°E o i ATRERR IS 2 oy
an@p-luéheilfelmic abid)(4.7Y g,125-nrdmOI9 in( avetohitile (BLOGHL )(apd watdy (15 mL)
3, 64-3:5 L. 63-1. 54 4 1.44-1. 32 .
ﬂ-ﬁe,ﬁu}b fOég hED{l];]’S. é'o_p%l tbfe. rgaw’n ngﬁ}u(er[é _rqﬂlr_l%t‘grrnggrrlture an% ad(g g—‘ammopyr—
kihed8/3ex, Zommbod| dielmhkemAdide wi rafti-ntag heBouusnhbr arl derofml

Min tetr drof uran, 85.2 , .85.2 d ise to
KaBrditt o BEE 13 B BEEone reir g0 ALFR P&
-sgljsugﬁtﬁr?-lngg) e\nma%a((t:&l. a@\g@us Bcﬁmﬂn mib.&)ndtm@@mahyﬁﬁlgéwam
cat - . rmthe reaction mxture - (o)
2grees $99rnsehleHds (UMl gy Pry e orgspic phpsg oxgfpodium Sultéte and

\cbitehRGMRRT Heaudl PraséRe o prowlid the H&trb@EIMHoRAMEB broRR of (30 g,
mol ) dropwi se. Warmthe reaction mxture to

nL, 85.2
J3%¢ to -500C for 20 ninutes,
'H-NMR(300 MHz, CDCLy): & 8.06 (d, J = 6.6 Hz, 1H), 7.63 (d,./=9.1 Hz, 1H), 7.56 (s,

1H), 7.20 (dd, J = 8.9, 6.8 Hz, 1H), 6.84 (t,.J = 6.7 Hz, 1H), 4.17 (q, J = 7.3 Hz, 2H), 3.93
(s, 2H), 1.25 (t, J = 7.3 Hz, 3H).

2l 1D EH Ihyp &g otle a¢1ay CYE 3%

Amide Formation

Heat a solution of imidazo[1,2-a]pyridin-3-yl-acetic acid ethyl ester (30 g, 147
mmol) in NH3/MeOH (7 N solution, 250 mL) at 85 °C in a sealed tube for 15 hours. Cool
the reaction mixture to room temperature and concentrate under reduced pressure. Treat
the residue with dichloromethane, sonicate, and filter the resulting precipitate to provide
the desired compound as a yellow solid (8.9 g, 35%).

'H-NMR(300 MHz, DMSO): & 8.30 (d, J= 6.9 Hz, 1H), 7.62 (br s, 1H), 7.54 (d, J=9.0
Hz, 1H), 7.42 (s, 1H), 7.21 (dd, J="7.7, 6.7 Hz, 1H), 7.18 (br s, 1H), 6.91(t, /= 6.8 Hz,
1H), 3.81 (s, 2H).
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t hen add saturated aqueous amoni um chloride (300 ni).
Warmthe m xture to roomtenperature and extract wth

waele@blogdo4®t her (200 nlix2). Wash the conbi ned OPCHDOBIN08/067614

phases with saturated aqueasis sodi um chl ori de (400
m.x2), dry over sodium sul fate, and concentrate under
reduced pressure. Dissolve the residue in
tetrahydrofuran (100 nL), add 0.5 NHO (10 ni), and
stir for 20 minutes. Dilute the m xture with diethyl
ether (200 nL), wash sequentially with saturated
aqueous sodi um bi car bonatPeer(amonﬁLXB) and saturated
S chI r

%ﬁueolilg \Zen?eqlgoo xarlxl% ({rgq d (ﬁ%zeeplg %f-} P%ﬂ@d&@@ c%rboxyhc
reduced pressure Subj eactdtt:rineuuye@redue to silica gel

y 'rV\/lth 5%to 10% et hyl acetate

it : gdesired conpound as a pale
yel | OWeﬁG\l sblﬂm()n?oﬁ Quor5@%1trd b6 10HE 59.CDGND)), butahol (20

?E‘?%I)’ 2?9/ gniré)l)fné@ t%'l[%,er?eg otr)lgc6aség]d6§%r,ng,\]3. Eg@gngl)g&"tolqepﬁ _?200 mL) at
ZeflxSod b Omla fhasit afdlqipecr wYth mealy ts)aﬂamm @ooethb anetioAd/t ture
2- am noet hanol i}é 93 fj)[fol | oned by acet.ic
A fagnytomperatiye, dijuge rrltrrﬁ%rl)%%te&“@drl PRshwesh sedueptipdly grith
khiReQlagncous dRa BieftBsiRd B0®md x3 1dd QattBR)aghddud soium

di chl or oet hanedé40 m.). Stir at roomtenperature for

eBloffn R L Ad ol Qrﬁrrtlr PRACROSK S50 ) (49 e concgnigrte gder
I &ule s dire ROPLRR Wle%l%sue@tcbﬁlp&ﬁﬁ 2§ €B8E LARWIBX YL@k,

room teenperature for hours. Add satufated aqueous
SONMRI 90 AdTD s le: (61760 (dLy 8.6/ HE, ollH)oYAé?d(dldyJ 1 R3NADHz,

et I e 0} X3
U bt st (HEAR P Bbusid i 12
ahll).ar.920e (200 H11 642) , dry over sodiumsulfate, and
concentrate under reduced pressure to provide the
desired conpound as a pale yellow solid (3.2 g, 96%.

Sﬁlwlmmcamwde: d 9.71 (br s, IH), 7.24 (d, J

(dd. ' $48 vigylghispcisigproimige (1 \ginaingorurt 382501 533 o
|dl"@p-w1§13 td 8 s&lﬁ‘mon&l‘ﬂp diSutdxénicthyl-d-fRof- Bnitkd.bedidhe (25 848 mmol)

J 5.2 Hz, 2H).
n tetrahydrofuran (250’ mL) at -78°C. Warm the reaction mixture -45°C to -50°C for 30

minutes, cool to -78°C, and add vinylmagnesium bromide (1 M in tetrahydrofuran, 85.2
mL, 85.2 mmol) dropwise. Warm the reaction mixture to -45°C to -50°C for 20 minutes,
then add saturated aqueous ammonium chloride (300 mL). Warm the mixture to room
temperature and extract with diethyl ether (200 mLx2). Wash the combined organic
phases with saturated aqueous sodium chloride (400 mLx2), dry over sodium sulfate, and
concentrate under reduced pressure. Dissolve the residue in tetrahydrofuran (100 mL),
add 0.5 N HCI (10 mL), and stir for 20 minutes. Dilute the mixture with diethyl ether
(200 mL), wash sequentially with saturated aqueous sodium bicarbonate (200 mLx3) and
saturated aqueous sodium chloride (200 mLx2). Dry the organic phase over sodium
sulfate and concentrate under reduced pressure. Subject the residue to silica gel
chromatography, eluting with 5% to 10% ethyl acetate in hexanes to provide the desired
compound as a pale yellow solid (2.6 g, 56%).
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(5-Fl uoro-|I
H i ndol - 7-yl net hyl ) - (2- hvdr oxy-et hyl )-carbam ¢ acid

W@ e0ovowsy | ester Add a solution of di-tert -BUK/yE2008/067614

di carbonate (3.63 g, 16.651mmol) in tetrahydrofuran

(40 mL) dropwise to a solution of 2-[(5-fluoro-|I

H i ndol - 7-yl net hyl ) - am no] -et hanol (3.15 g, 15.14

nol ) in tetrahydrofuran (60 nL) at 00C. Stir the
reaction mxture at roomtenperature for 2 hours. Add
ethyl acetate (200 nL) and wash with saturated aqueous
éHeNMmeMHz d®CIDr Y 1018 (9 rlgla,momsmhm eHpVer (6,00 UmHz, 1H),

u centr reduced pressure to
343 e(n{ ﬁg[)oéoéb(ﬁe%_gé%ogﬂ as a pale yellowoil (4.9
g, >1oo% 1H-NI\/R(S(I)I\/HZ CDA 3) : d 10.17 (br s,

, 6.81 (dd, J = 9.4, 2.4 Hz,
M9 H), 4.67 (s, 2H),
3 72 (Aﬁﬂ 25am112c1é)han@ (333 (ﬂL 32]O mn%lﬁfoh@wedaﬁ)aceﬂo 20U D1 mL,

Met hanesu] foni ¢ ac
21810tné1}1@l) BLi Wl@gpg%ﬁl&}pm(@{ mdglgr7gearbaldehyde (2.6 g, 16.0 mmol) in 1,2-

Iidh el Qtrafic YJO‘TE]W 3@‘[1} aﬁm)rﬁ Qelnpe%tﬁ% |f0)rQ§ tnﬁﬁvﬁ&d Adbd sodium

triethylam ne (4. y
EtcRiaREre ey ardd ( %@ﬂ garlPéémpql) pgtipgpwise 69% @Wlﬂyn fgxtyre at
Sl‘%ﬂ'r' (j:'tﬂﬂ@raﬁfr fo??afhbfﬂ@r Qgh lg}aturated aqueous s)odlum bicarbonate (100 mL)

Hi1n dr oxyet hy car bam ¢
tS@mly Mwbd st éTrNa(QH g) r@H ~%15E>amt \11511 athylregsaty (50R mLX3) Wash

t
e PP Pl Tt o g, EQP PR e sodium
auléttated ¢@OMtrtc)yndwasduced priassseda erividaltheydesrddreompound as a pale
u sodi um bi car bonate (200 nmix3) and
Q’g@ ur a%h%g3 @% %3 $ sodiumchloride (200 nmix2). Dry the
éHng(sopMHg GD(HE) SO0 1L(m S uHh,at e @no= e ontenty, atle (dd, J=9.5,

der duc ressure vide the desire u
Iaw T e B 2 s eB M ot 315 EE S RS 36,
(8)1 SﬂHQOZFfz)hgéb(tﬁTSQ@Z,Jﬁ) 28-7.2 (m 2H), 6.83

(dd, J = IH), 6.50 (dd, J = 2.9, 2.2 Hz,
I H), 467(s 2H), 4.17 (t, J = 5.5 Hz, 2H), 3.51 (t,
J( 5Fwor-1HZind & Hlylm%th%ﬁ ( ) %vdpg)({) ethw’ll) 5§rb£r§10 a&ﬁbtert butyl ester
9- Fl uor o- 3, 4-di hvdr o- |

H- r L4Adil aselptionorfalitart-busyl tioarhonate (3 Gag. B6LY Mneol i d

ft&fahjl(gbjﬁlﬁn (@@In?j dropwise to a solution of 2-[(5-fluoro-1H-indol-7-ylmethyl)-

amino]-ethanol (3.15 g, 15.14 mmol) in tetrahydrofuran (60 mL) at 0°C. Stir the reaction
mixture at room temperature for 2 hours. Add ethyl acetate (200 mL) and wash with
saturated aqueous sodium chloride. Dry the organic phase over sodium sulfate and
concentrate under reduced pressure to provide the desired compound as a pale yellow oil
(4.9 g, >100%).

'H-NMR(300 MHz, CDCl3): & 10.17 (brs, 1H), 7.27-7.23 (m, 2H), 6.81 (dd, /= 9.4, 2.4
Hz, 1H), 6.50 (dd, J=2.9, 2.2 Hz, 1H), 4.67 (s, 2H), 3.72 (brs, 2H), 3.33 (t, /= 5.3 Hz,
2H), 1.50 (s, 9H).

Methanesulfonic _acid  2-[tert-butoxycarbonvl-(5-fluoro-1H-indol-7-ylmethyl)-amino]-

cthyl ester
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Add sodi um hydride (60% (666 ng, 16.65 mmol) in one
portion to a solution of nethanesul fonic acid

wQ2(ovmeedo4but oxycar bonyl - (5-f 1 uor o- 1 PCT/US2008/067614

H i ndol - 7-yl net hyl ) - am no] 20et hyl ester (5.9 g, assune
15.14 mol ) in dinmethylformam de (40 nL) at 00C. Stir
the reaction mxture at 00C for 10 m nutes and then at
roomtenperature for 30 mnutes. Add water (200 nlL)
slowy. Filter and dry the resulting yell ow

precipitate to provide the desired conpound (4.14 g,
949 . AUHINIRIBOB (MH, mICHGI33pmol) dolldowes by diethdnesulfory] eldoride

| . . = 1478 8 Hz. |
(P g4 Bimgh7h s Sufdh drtG o by fi - Py o gy
LaPomit. o218 tém:bu‘@]-bster 8. @g -as@n@31 S(1A miAbl) jn dickl&ofstha@Hy0 mL) at
3 4-dj

B¢ SRR Galhara R s 3 iy RLOES Blitsoxigh st aegtage 200 mL),
tvesﬂi whihi anherﬁﬁtlﬁ IW1tAddu1meaIaglheoﬁhiddgjndlﬁig_(rﬁorg% ({Z%?_ mL83)5md

t t -3, 4-di r )
T edsa e Sty Sorfle 6d mE L0 D Bierpbah 4 e ivy sodium
ts@Ifdte MMatdphceaghte lhn((e4 réttedd, prdsdurd & pYoTElg thie @edi@tl Bythpound as a

tert-butyl ether 00 nL) at -5C. Warmthe reaction
e Pevpeilladm t @rature over 1.5 hours and then

CANMRE3 00N 2 /éqftlg)e%h@f@ﬁ'(bl(s 113[)d6 Rl7.2 @8OHIEE (d@Nf9.3, 2.3

stir at -5C for 30 m nutes sat ur at'ed ‘aqueous
Stdi o0 ¢éd: qu?aﬁ é 2(H@OH05L4)67a(moPPQx4 Hadt/ wh b ilzeRiRy B.51 (t, J=

%Qﬁﬁ?bﬁp@%ﬁgg t he conbi ned organi ¢ phase

sequént h sa urat ed agueous sodi um bi car bonat e
(200 nmix3) and saturated aqueous sodi unchl ori de (200

@Lﬁggro 3q glhtJ}g 1299 1'c(1:ze 1tr]1 2% QY FhdAQ 9' Ao Sl’i agltd%e —Bd | ester
titl eAdosubundydiicdcdlel (b6mmgola.@ imoll & ghe pBdHN.to a solutlon of
e NNR&EPW g/c';% Qég%&ggxyﬁargoni’b@ﬂ&%é é%dol %anmetjfy]a 6111(1%)
|e{'1'l)yl ester 839 gSassunkd) 15. W ol nﬁcﬁm(eﬂiylf&ﬂ)amuﬂe @5 n3.) #0°CmStir the
oy o O CIbIOghingie Gy e oo B bR a) mites. Add
Ivatez {300nEI0) siokwly.| Fiitér dndideadhe fesditidg ?&How precipitate to provide the
desired compound (4.14 g, 94%).

'H-NMR(300 MHz, CDCl3): & 7.15 (d, J=9.1 Hz, 1H), 7.07 (s, 1H), 6.78 (dd, J = 14.7,
8.8 Hz, 1H), 6.49 (d, J = 3.1 Hz, 1H), 4.81 (s, 1H), 4.76 (s, 1H), 4.25-4.23 (m, 2H), 3.94-
3.83 (m, 2H), 1.49 (s, 9H).

9-Fluoro-7-methoxvyoxalyl-3.4-dihydro-1H-[1.4]diazepino[6,7,1-kilindole-2-carboxylic

acid rert-butyl ester
Add oxalyl chloride (1.62 mL, 18.56 mmol) to a solution of 9-fluoro-3,4-dihydro-
1H-[1,4]diazepino[6,7,1-Ahi]indole-2-carboxylic acid fert-butyl ester (4.14 g, 14.28 mmol)

in methyl tert-butyl ether (100 mL) at -5°C. Warm the reaction mixture to room
temperature over 1.5 hours and then cool to -5°C. Add methanol (11.6 mL, 286 mmol)
and stir at -5°C for 30 minutes. Add saturated aqueous sodium bicarbonate (100 mL) and
extract with ethyl acetate (100 mLx3). Wash the combined organic phase sequentially

with saturated aqueous sodium bicarbonate (200 mLx3) and saturated aqueous sodium
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pyridin-3-yl -pyrrol e-2, 5-di one di hydrochl ori de Add
potassiumtert-butoxide (4.58 g, 40.92 mmol) in one

w@erbioain43 o a sol ution of PCT/US2008/067614

9-f | uor o- 7- net hoxyoxal yl - 324- di hydr o- |
H[I,4]diazepino[6,7,]-/2/]indol e-2-carboxylic acid
tert-butyl ester (5.13 g, 13.64 mol) and

2-imdazo[l, 2-a] pyridin-3-yl-acetam de (2.39 g, 13.64
mmol ) in dinethylformamde (80 nL). Stir the reaction
m xture at roomtenperature for three hours. Add
shiudat266 migd s oy thawrgaiiuphashd er baieung Qtt]&terﬂn)i tlEmaoncentrate

uﬁ{i%? 8&’& oértlgssﬁerte t[lé/ rro'w?lg *h%tt%{: %grgg%u%)ég 2 &ellow slgha o i9a ‘;4%)

aqueou s
dHlWRdE)OQ\ZI@ﬂ anx3) S 8dI8y(s OB 8.60di, Mmool ate, 6.8ndd, J=19.7,

TR R P S R A T R Ry A SEREI

doxeres (AP, nL) dropwi se, then stir at room
tenperature for 4 hours. Filter the resulting
precipitate and wash with diethyl ether to provide the
title conpound as a red g@éﬁagtlgf}ﬂ g, 68% M5( APC ) :
mz = 402 [ C22HI6FNSQ2 + H|'+ LE 1

7- éi%lwmifaﬁd’c wwhfﬁdaa[ﬂ-dwlazzmpﬁéykl -tilinéolg-yi)-4 omglagi bR ¢ l-

-1 B-pyrrol - 3-yl)addh 8 W HRkRsIe-3 s 4iche Aihydrochlorid
t et rahydr o- 2- <)))n elryl gﬂl;r c:alrI%]e ly {Ogyroflo? o[3,2,1-jk

1[1, 47de nqtémm@mhwxmm é$ petti i m@o ) in @ambtiepto a solution of

ORBFLISRy By ST 1 AU OD Tl S
@bld?erybl)tyMesten{SdHizg)[lB 6Qnm}cpymdd|—1m1®-zo 1 ,2-a]pyridin-3-yl-acetamide
)@ 3&% 3Oé4 01? ddl olrm‘f"%nc% (8& mﬁ? ngor t?le ]ieﬁ(qlon mu((tgﬁ: at room

triethyl an n
na‘.n)pere&iﬁrb Iforahreds b@m t Addoatuadtert @uomes |am|m®him chigdic (200 mL) and

7
R S CRebE o They” WM bRy BB bRk yspuraced
taqufa@asf wﬁwmclﬂ@ideiz(lh?umsa) diﬂd)vﬁfsb&ﬁtlmgﬁﬂ“ﬁtataﬁd ¢afdontrdte under
se ntia ura aguequs so .
By Gamate. Deoch gtk S uhen SautBeBen i adden et et i
leX@ﬁd @6 n{13QEpRelige; thEX dtir iaero@ﬁlgaﬁp@atﬂﬁé&&m ey Ilagdithéfesulting
sul fate and concentrate under reduced pressure.

StRsRsate aphahexiiehyletiss (9 rravigeihe dHf enaraysf apshipd solid (44 g,
ghyhing with 0% to 3% methanol in ethyl acetate

MS(APCI): m/z =402 [CyHsFNsO, + H]".

EXAMPLE 1

7-(2,5-dihydro-4-imidazo[ 1,2-aJpyridine-3-yl-2,5-dioxo- IH-pyrrol-3-y1)-9-fluoro-1,2,3,4-

tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine

Add piperidine-1-carbonyl chloride (0.5 mL, 4.0 mmol) to a solution of 3-(9-
fluoro-1,2,3 4-tetrahydro-[1,4]diazepino[6,7,1-Ai|indol-7-y1)-4-imidazo[ 1,2-a]pyridin-3-
yl-pyrrole-2,5-dione (1.42 g, 3.0 mmol) and triethylamine (2.09 mL, 15.0 mmol) in
methanol (80 mL). Stir at room temperature over night. Add triethylamine (1.04 mL, 7.5
mmol) and piperidine-1-carbonyl chloride (0.5 mL, 4.0 mmol). Stir at room temperature
for 5 hours. Add ethyl acetate (500 mL) and wash sequentially with saturated aqueous
sodium bicarbonate (300 mLx3) and saturated aqueous sodium chloride (200 mL). Dry
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to provide the title conmpound as a red solid (700 ny,
45% . mp. = 188-190C. M5(APClI): mz = 513

wQ SRSRBHFNGC3 + H] +. EXAMPLE 2 PCT/US2008/067614

7-(2,5-di hydro-4-im dazo[| 22-a] pyridi ne-3-yl -2, 5-di oxo
-lHpyrrol -3-yl)-9-fluoro-1, 2,3, 4- tetrahydro-2-(

1- pi peridinyl-carbonyl)-pyrrolo[3 ,2, 1-jk]

[ 1, 4] benzodi azepi ne net hanesul fonate Heat a slurry of
7-(2,5-di hydro-4-imdazo[l, 2-a] pyridi ne-3-yl -2, 5-di oxo
-1 Hpyrrol -

3heydryands fHasporver fodRinBsufateeingd adnedntortQunder ieilyped patbsuyd. -Spiject

Sﬁ) eg%%zlueﬁx %ilgé %Jl §h1% 3408% [318% @Jﬁlﬁg %tﬁglyatﬁg% % dtggno?% erﬁ%il acetate

sopuetido theoftlewembcamdamhfadrsohd aon (Ihg( 6oL, 0.976 nmol)

in e L O nmL) over 5 mnutes. Stir the m xture
ar 64@8@76 (15 m nut es and then add i sopropanol (5.0

NLY(ADCEY: r3O=13il B (€18, FId:0vHT he resulting slurry to

cool to roomtenperature over 1 hour and then stir at

roomtenperature for 4 hours. Filter the slurry, wash

vvith i sopr opanol , and dr;EXAMBLEQeduced pressure at
C to provide the title conpound as an orange sol

. i d
(74@8S My dre8-imedireldy JZL?&RYéI&mPérylg? Yoyl Hmyreks wH 9°fMuoro-12.3.4-
tart n
fn Sr t_e'ﬂgh Qf(l( ggeﬁdﬁ%(ka%&g’l?b%dlb[@ R RHUPstHES Dazepine
7-(2, 5-di hydr o- 4- i mi daz8[cthapesalifesipta di ne- 3-yl - 2, 5- di oxo
- I H- pysiQl sndr¥deh- (Q'Sfcilmﬁpzl llm%lagbgf"Z 51 ﬁhﬁﬁ@j\é%@ 52d16x0 1H-

1- pi peridi nyl-carbonyl’)-pyrrolo

[Pyrral behd odonr &gidretealiydivol-al- @pﬂéhmylﬁarbpw}mrwﬂo [3.2,1-

EIIZ &S@??%b!_ﬂ%&e [&SGO%Q 4P % lmrﬁol%%&ﬁa‘ﬁbp@ﬁnﬂj to 764‘% dAch(ao
3olytidn ArhdthemeoHfoni2 a8id 464 \@lt, 107y aroe] 2in(rhetinp el i0dnhydvec ar
BB SIS RS el B
rs0)midhtes. A lodNGE res@ting slhﬂﬂﬁtdﬂo&ltbﬁ@rﬁtemb@ﬁ(ﬁré over 1Bour and then
stlrn a{"lttroeosm %rr}l%ertaggg] fo?g?lours Fl?ter ths slurry, wash with isopropanol, and dry
under reduced pressure at 42°C to provide the title compound as an orange solid (478 mg,

88.5% (adjusted for 9.9% volatiles in starting material and 1.0% volatiles in product)).
m.p. =282.3°C (DSC)

EXAMPLE 3
7-(2,5-dihydro-4-imidazo[ 1,2-aJpyridine-3-yl-2,5-dioxo- IH-pyrrol-3-y1)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine ethanolate
Heat a slurry of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-
pyrrol-3-yl)-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-
jk][1,4]benzodiazepine (2.0 g, 3.9 mmol) in ethanol (30 mL) to 70°C. Add 5M HCI (0.73
mL) all at once. Stir the mixture at 70°C for 10 minutes and then add 1N NaOH (3.63
mL) over 3 minutes. Stir the mixture at 70°C for 2 hours. Allow the resulting slurry to
cool to room temperature over 1 hour and then stir at room temperature for 3.5 hours.

Filter the slurry, wash with ethanol, and dry under reduced pressure at 42°C to provide the
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m.) over 3 mnutes. Stir the mxture at 700C for 2
hours. Allow the resulting slurry to cool to room

WO eovpes@tiire over 1 hour and then stir at roonPCT/US2008/067614

tenperature for 3.5 hours. 2kilter the slurry, wash

wi th ethanol, and dry under reduced pressure at 42C to
provide thetitle conpound as an orange solid (1.84 g,
92% (adjusted for 7.5%volatiles in starting nateri al
and 7.7%volatiles in product)). mp. = 179.40C (DSC
Powder X-ray Principal Peaks (Degrees 2 Theta,

Ititlt eorspdupdl as 81 @8%e seDU84%, Y8 (adf@tcdofpr L0 84B1ileR O Baxging

4 0 o
?eflalsan#l” VOI-%tAPeS azot[% 2-a] pyridine-3-yl -2, 5-di oxo
nhpl-=py7f9r46C(BSQ]) 9-f I uor o- I , 2, tetrahydro 2. (

3, 4
PRy B s RE bRy Lphelfeng a8 109%: 0.787°

A8(%; 32 dudty2ly @sdanidmiadaz af 592- a] pyri di ne- 3- yI 2, 5-di oxo

-1 Hpyrrol -

3-yl)-9-fluoro-1, 2, 3, 4-tetrahydro-2- (I -piperidinyl-car

bonyl ) - pyrrol o[ 3, 2,1 - JkJHMANIPEPZ0di azepi ne et hanol ate

%198.5 neg) i-n-vvatewsw m.) to 80C for 2.75 hours. Add
(@ 1y Bt-Himidaes L2y dingE -Ylempéirat- éHé)YHfals V@t%fﬂlwé%rl 234

t 01c@Mpdrd-2p1 ?ipyrl(ﬁﬁiﬂ -c3rbbnyll)- r(QI) bN-Ng O be&dd&%ﬁlﬁlﬁlydratel

temperature to renain at 38 Cf or ap E)rom mat el y

m nut E§atapBryaf[7d Sty dsudreidazabh2 roryeder-30d- 2r5o@ﬁ’f0 1H-
gﬁplef 215 'Qrfﬁxorcp@bl3alcttetr£ﬂ§/@ros?h' pH§d1ﬂ@-c¥r@W)frfollé [5.ation

rou What ma paper and allow to oosel

cﬂd{/le‘if enzedxlezepmﬁ gﬂp@nolat%k% érmg-in wpteprl0mel g |80°!@efak%75 hours.
a1, 86 DI P W) SRR Fe g Rt ofraaas
Tal( of 1BV HHGHd Mlow thfnﬁenilazra[ure B rahpy at ¥ @ dorZpproxiabelyd i omautes
i}llen ¥ rtlgel 2)n % cQ0 ? Sl te%"pgfa uée t(g 1&%{1%!%&& %éiilg vacuum
[ﬁlt,raﬁjob dnzurglhl Whaimam 2l mpdr aaidallbw t(b-lélatlo@e]slcuvargd ofer night..

éié?f?? 6a[yrB41n01pal4Pea£n &%ér%Ls 2 %he?; l?ﬁ/‘[ensq ne12%8¥(l 180/? 1%' Af%@

3336% 1920 7°u86.@4%] and,7H602, BOLs. ahydr o- 2- (| - pi peri di nyl - car
bonyl ) -pyrrolo[3,2,1jKk][
EXAMPLE 5
7-(2,5-dihydro-4-imidazo[ 1,2-aJpyridine-3-yl-2,5-dioxo- IH-pyrrol-3-y1)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][1,4]benzodiazepine hydrate 11

Heat a slurry of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-
pyrrol-3-y1)-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-
jk][1,4]benzodiazepine ethanolate (200.6 mg) in water (25 mL) to 75°C for 0.5 hours.
Add 0.72 mL of 1N HCI and continue to heat for 0.75 hours. Rapidly add 0.72 mL of IN
NaOH. Allow the suspension to cool to room temperature. Collect the solid using
vacuum filtration through Whatman #1 paper, rinse with 20 mL deionized water and
allow to dry loosely covered for 2 days.
Powder X-ray Principal Peaks (Degrees 2 Theta, Intensity): 6.878°, 100%; 5.732°,
58.7%; 11.550°, 82.8%; 18.426°, 20.7%; and 10.856°, 44.2%.
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| , 4] benzodi azepi ne et hanol ate (200.6 ng) in water (25
m.) to 75C for 0.5 hours. Add 0.72 nL of IN HCO and

w@owimees t o heat for 0.75 hours. Rapidly add PCTBS2908/067614

of IN NaOH Allow the suspemsion to cool to room
tenperature. Collect the solid using vacuumfiltration
t hrough What man # 1 paper, rinse with 20 nL dei oni zed
water and allow to dry | oosely covered for 2 days.
Powder X-ray Principal Peaks (Degrees 2 Theta,
Intensity): 6.878, 100% 5.732, 58.7% 11.550, 82.8%
18. 426, 20.7% and 10. 85@XA4MPEP/<6EXAI\/PLE 6

77[—(%55’ éhﬂr?—xgﬁlf)dlafo Ef aﬁipa %1% ne!3 yl%]’,g—?ﬁ&;_md—ilﬁ—ep_yﬁ"oyg-'3/6_'95ﬂ1%r00—)f,%,3,4_

rro or o-
t etetrai’ryyldr %4 ]2p1(3br1(pm}p&anbdm)ﬂybymm BAryik)[# p}blenmldtaka),ir%, dihyjdkate

T2, B 3 e mru Y S B P RSB o ko
plytiply3- yk):?l fbuOO;OO 1,2,3,4- tetrahydr0t2r g plge;r(l)dmyl -carbonyl)- pyrfjolo [3,2,1-
AT g R A eI B

(A2Q0.B AL i N HE LT cc(naﬁ:udtb}leatt Gor 156 Hoafs. Add 0. 1|N)N£@H i\ ehL
0.72 nL of IN HO and continue to heat for 1.75

our s
ARFACTEE NG VRIYGHN K e Hatil {7 70iple v sensgdded After th%ka&ad@ﬁglil jallow
facZuflentlay & BASA aBtedor (A6 1R urs A8 the@SHoR AR shiipRRsiofdolcO¥Y to

t he suspension to remain at 75C for 0.67 hours and
o teAIPE e Heolkaistpedidgning gacuye filtrgion gyrygheyhesman i gaper,
Gald §&1t 26 BE &RhiAd %ﬂef‘ﬁld\é%w{@ﬂ%' IMSE@tchéPe& f3F SR,

What man # 1 paper, rinse wt dei oni zed wat er

X den X-ow Hrmcmﬁlyl’ela@d@@gve&:%%ﬂﬂedintﬁltsrty)z SHPS 10@eineRet49°,

I ol Intensit

éo ylf@dd%ﬁ% lﬁg&%? n??ﬁgo§9 5@;‘99% 11, 399?/)
36. 7% and 11.019, 20.5% Corrpound | is preferably
f . t] t t
b e Orptd P BRAL A ARl CRIARRLH B Rpb ol ior o
cadmprisitméorﬁompmﬁemﬂ. Usaful fampmaionmmmmlse é?binpomﬁd@pu abl e

I t or s vat e BEY - h ound

2B f B Db RRE B s oo and Bk R P fabound
de3orA-08ds b fulfdBut tﬁé?tofﬁlé élé’»&exﬂf%7desdribeaﬁu&@bgelwﬂe@qm 127. Tt

the trade name CAPT IS(]_g . Particular formulations
ay wldesler thp tade ngme KAPTISOL®. Particular formulations are described in the

following Formulation Examples.

A useful pharmaceutical composition may be prepared by dissolving Compound 1
or a pharmaceutically acceptable salt or solvate thereof (50 mg/mL) in 2-pyrrolidone
(SOLUPHOR®-P). This solution is then diluted with an aqueous solution of SBE7--CD
(30% by volume) and poloxamer 188 (Lutrol®-F 68) (10% by volume).

Formulation Example 1
Prepare a first solution by adding 30.0 g SBE7-B-CD to 71.25 mL of water and
stir or agitate until completely dissolved. Add 10.0 g poloxamer 188 and continue stirring
until completely dissolved. Prepare a second solution by adding Compound I ethanolate
to 2-pyrrolidone according to the following formula: mL 2-pyrrolidone = (actual

Compound I ethanolate wt (mg)/50 mg/mL) x 0.5. Add the first solution to the second
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foll owi ng Formul ati on Exanpl es. A useful
phar maceuti cal conposition nay be prepared by

waele@sobesitng Conpound | or a pharmaceutical ly aPCEpSzbS/@67614

salt or solvate thereof (5@5ng/nL) in 2-pyrrolidone
(SOLUPHOR(r)-P). This solution is then diluted with an
aqueous sol ution of SBE7-b-CD (30% by vol une) and
pol oxamer 188 (Lutrol (r)-F 68) (10% by vol une).
Forrmul ati on Exanple 1 Prepare a first solution by
adding 30.0 g SBE7-b-CD to 71.25 nL of water and stir
csoluacgi tRitte thinksultingonjutiet girgugtiia 920k @UPO,R@d(hjzﬂroﬁhigc
ntinue stirring until conpletely
b S RO R bR M G P el B B iase g
Cbnpound | ethanol ate to 2- pyrrolldone accordlng to
the fql] owi ng fornul yrrol.i done =
Corrpog\&JHI’“Fer@ ‘HHlﬁEﬂ“Hfag C%PP‘(S %OWW@ psgp%;eéby WQRPiRiRe
faohpowsll dttal pRArniaBeutib 1y SREPRBEN M b Qvatdthérb6in bR €quimolar
resul ting solution through a 0.2 nm SU

@WH?‘[(% A Ippz}rglaﬁélpg,aé]tyﬁéqeg ]Ieélﬁ]él)m Petet- e]?hli pagq(tqrz: is then combined

Q@{h&@ [@tlBEhofaP EQui AIAYSH sé]fﬁﬁ c@mtaﬁlaa@erous Aiftidht b?e'ferred
pharmaceut 1 cal conposition enbodi nent prepared by

vbmbiapdutigal Bopptable acide mckudp higi, rié&le&nlfuaa Iatlsi apd metharbiléonic
It n equi nol ar anpbunt of a
d THE &%fﬁ'&fl etsg%{aﬂgﬁaaéb{}eﬂ q

arnaceutl cce acid in water. This
n1xture is then conbined with at | east one nol ar

equi val ent of SBE7- b- an s sol ution.
Preferred pharnaceutl%E%W?mg@ggg?gﬁﬁe aci ds include

HCl ]?Bbareﬁlﬂrfft @d;lu@orﬂgd e(dldfmg do::mgt Erm%vewm@rxlo ©0adi 6F watdtrand
use oO IS €Ssp eci retrerre For mul ati on
Esz%mg@at%urﬁrléﬂaplétehf 4a @SPZV?G? sdfdissalugon tc?o%qnm%l ghajolate

BB {diRks folhd R118Qin8 Yortu1LTmMBE Bkt RARioH H(Actl C@ﬁlb@)lﬁqu cthanolate
until conpletely dissolved. Add this solution t

BB M) 44561 SmeiEs iRy 6 et {190 BiiHg - (acua
QP 1 e@i&anelfatefwtr@té) §@b9'195;?@7 AL RENURL ST

et hanol ate - (actual Conpound

sthapglese htAddaiN T(IEFE%CQ@U@ torgherfeljowing epdquipgion:Covbsd dNquil toadd =
?%%%ggh@bfun\ﬁﬁl eﬁlgyc)laté WQ (IQ@%?OSO&@ZI%EH TB‘IH'dgn{gr@ompound 1

ethanolate). Stir or bath sonicate until all compound has dissolved.

A preferred pharmaceutical composition embodiment is prepared by adding 1
molar equivalent of Compound I or a pharmaceutically acceptable salt or a solvate thereof
to an aqueous solution of at least 1 molar equivalent of SBE7--CD at a pH below 5.5
(initial solution pH), optionally in the presence of a pharmaceutically acceptable buffer,
and mixing until the Compound I or a pharmaceutically acceptable salt or solvate thereof
has dissolved. The pH is then adjusted to between 2.5 and 3.5 with a pharmaceutically
acceptable base (final solution pH). This resulting solution formulation may be
administered to a patient directly, or the solution may preferably be Iyophilized to provide
a solid formulation capable of reconstitution with water.

The SBE7-B-CD may be present in the range of 1 molar equivalent up to an

amount required to administer no more than 13.4 gm of SBE7-B-CD to a patient in a day.
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et hanol ate). Add IN HCO according to the follow ng
calculation: nL of INHO to add = (actual Conpound I

weedanadoat e wt (ng) x 0.00195107 nL of | N HC /pgr/US2008/067614

Compound | ethanolate). Sti2z6 or bath sonicate until

al | conmpound has dissolved. A preferred pharnaceutica
conposi tion enbodi nent is prepared by adding 1 nol ar

equi val ent of Conpound | or a pharnmaceutically

acceptable salt or a solvate thereof to an aqueous
solution of at least 1 nolar equival ent of SBE7-b-CD

X prafeptt] hebwomoSBET- BNID isdtons bl ut 4.0 mopirpquivgdnto rmi)kd gteﬂened is

t.h f t I b
e b0 B E0 e o RS TeBREGha o7 STRANRed ATy
mq)ptlr&bﬂ@e@ahﬁll}opreﬁﬁbd/ate ther eof has di ssol ved. The

prﬁla'rS bikendat t@tlaig%ﬁt&ngﬁ ke éélmcmﬁb?%av Hﬂl%ﬁﬁmn pH

Bhlos I.@8 l{beérﬂQl SPinlal Dutfold Hh ael rdbeBRY.0RE2.0 is more preferred,
adm njistered. to afpatlent directly, or the solution

AR SRR PEEOTIDGBISER 1.2 38811 dds BPowIedares. 3Bt fegeet mitia
s@lﬁmyﬁ Iﬁtl is(%t@h@@égqgltﬁe Qlditlod %PWﬁhtaHﬁdc@ﬁthbt 5&1 ﬁ)%le of d¥usting

t
élaﬁﬂﬂxaii témolwntt@a g%?%%@ﬁlﬁ ns|r ddg ﬂlggg%b’émé]ﬁﬁﬁl%?%d 8 profggred.
or e Q"H@g)rrﬁélaéorﬁﬁﬁ)péptlgﬁﬁl; canth t&iaﬁnd@@ﬁt CQIW ac'ca%t%)léjnlg?f iy

preferred amount of SBE/-b-CDis from1.0 Dl al

é’d}@nnma@élmlé/, acmaéledwéﬁe@rareethoawomp@mds .empltomectao.ymnn@klaﬁd in the
' . . | i
PR BBl orglch B Qi Qo (TR Rt S Bl P utr i
Mltghoabﬂnnmwti¢aﬂib'ta¢cabtable Ibuffq':r@ mchide bthbSphateSblB‘feirsas well as citric
ce initial
%:&gf @}/c‘?lged Gnd t%IQaI'ICI atc%d qaf phg' ut18ﬂlar%cce:§)?atlbﬁ saI'I)’s atﬁ%rggfo f 1.0
thaarﬁaneutmlmceepmbEaf @ltsr ﬁdhesa addsaincludd the Mdusm hiut porassipid salts.
S nos

and
T BREERE Dt Poaestiich i rdB ORI h o h eSSkt Ty
ﬂﬁﬁﬁrﬁﬂ%fbeﬂts a@adfémed@ﬁarﬂqlaeamadﬂlyacea‘ptagt& h_lll_lﬁikt ng th ? pH of
the solution to a ess e yse o L
hydr o&f ‘grrogan dhay ﬂﬁpgoﬁ}péﬂif‘gﬁoa?ﬁ%m?%?wmego{? 1 PRy adjusted
QP ihie Final sbyti6O P 2 DiksAu PSR BISLAE HE@bY dhyahiccantiald hixing means or
buffer, Pharmaceutically acceptable buffers are tho

oy ﬁﬁ]gﬁfﬁ)@é eetﬁ’ﬁlpgﬁté‘@ (BS} iR lItigR ifneesgsary, o5 gesired. Stirring the solut10n

ghl%ﬁefg@bgratg@lls hefefhation arts to stabilize the pH of
a final solution in a particular pH
The final solution pH is achieved by the addition of any pharmaceutically

acceptable base capable of adjusting the pH of the solution to a pH in the range of 2.5 to
3.5. The use of sodium hydroxide is preferred. The final solution pH may be in the range
of 2.5 to 3.5, but is preferably in the range of 2.5 to 3.1. A final solution pH in the range
of 2.7 to 3.1 is most preferred. Once the final solution pH has been achieved, the solution
may be lyophilized if necessary or desired under standard lyophilization conditions to

provide a solid pharmaceutical composition suitable for reconstitution with water.

Formulation Example 3
Prepare a solution of 0.15 g tartaric acid and 12 g (5.55 mmol) SBE7-B-CD in 70
mL of water. Add 5 mL of 1.0 N HCI and mix at room temperature. Add 1.1 g (2.15

mmol) Compound I ethanolate and stir at room temperature until dissolved. Add IN



range. Pharnmaceutically acceptable buffers include
phosphate buffers as well as citric acid, glycine, and
W0 2000a0doe3 aci d or pharnmaceutically accept abl e Bel/US2008/067614
thereof. Pharnmaceutically atceptable salts of these
acids include the sodiumand potassiumsalts. It is
preferred that a pharmaceutically acceptable buffer is
present in the fornulation. Tartaric acid is a
preferred pharmaceutically acceptable buffer. It is
i nportant that the Conpound | dissolve conpletely
bedimnéydlheidpm a aﬂ@hspst B9 Add suiciit mater godchichom fipdvolume of
' I ed. b C i .C X|ng
TR AL oo B s SR A RN R PP AR o 72
I f necessary or desired. Stirring the solutlon at room
tenperature is preferred. The final solution pHis
achi eved by the addition of any pharnaceutically
accept abl e base capabl e of adjusting the pH of the
solution to a pHin the range of 2.5 to 3.5. The use
of sodium hydroxide is preferred. The final solution
pH may be in the range of 2.5 to 3.5, but is
preferably in the range of 2.5 to 3.1. Afina
solution pHin the range of 2.7 to 3.1 is nost
preferred. Once the final solution pH has been
achi eved, the solution may be lyophilized if necessary
or desired under standard |yophilization conditions to
provi de a solid pharmaceutical conposition suitable
for reconstitution with water. Fornul ati on Exanple 3
Prepare a solution of 0.15 g tartaric acid and 12 ¢
(5.55 mol ) SBE7-b-CD in 70 nL of water. Add 5 niL of
1.0 NHA and m x at roomtenperature. Add 1.1 g (2.15
mmol ) Conpound | et hanol ate and stir at room
tenperature until dissolved. Add I Nsodi um hydroxide to
a pH of about 2.9. Add sufficient water to achieve a
final volunme of 100 nmL. Lyophilize this solution to
provi de an anor phous orange-red solid. WE CLAIM 1. A
nmet hod of treating ovarian cancer, non-snall cell 1ung
cancer, or colorectal cancer conprising adm nistering
to a cancer patient in need of such treatnent an
ef fective anount of a chenot herapeutic agent sel ected
fromthe
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group consisting of CPT-11, penetrexed, gentitabine,
et oposi de, doxorubi cin, and plati num chenot herapeutic

W@ g@oesoieh conbi nation with an effective anouneCDiS2008/067614

7-(2,5-di hydro-4-im dazo[| 22-a] pyri di ne-3-yl -2, 5-di oxo
-lHpyrrol -3-yl)-9-fluoro- 1,2,3 ,4-tetrahydro-2-(

1- pi peridinyl carbonyl)-pyrrolo [3 ,2, 1-jKk]

[ 1, 4] benzodi azepi ne or a pharnmaceutically acceptabl e
salt or a solvate thereof. 2. An inproved nethod of
using CPT-1 1, penetrexed, gentitabine, etoposide,

dok 6lLdbMei n, or a pl ati num chenot her apeutic agent in
the treatnment of ovarian cancer, non-small cell |ung
cancer, or colorectal cancer in a patient in need of
such ﬂreatAﬁmﬂmﬂmmeeamgh&mhﬂpmamemam&mdbaﬂﬂm&aanumax
co-adm,ni g;rat on 7-( ¢ tiont dof

di hyd??%"rﬁc Pl 8?11“1”2“ aéi}’.“fl%}f’rﬁ@ 93 RnCE” RIS BT P
r ol - 3trydthe@-ah leffedti®e athouht 3f a éhehﬁﬂfeﬁdpyldfcorg&tt(selected from the
1- pi peri dinyl -.car rroI

Vi1 P St asda i sPhe S et Btecspryide, dororubicn,

accephabplgirsal dhembtharapahlv agatdih eblﬁ@lhaudﬁ with dm&‘ﬂaaweaﬁlount of
elther of clains, 1 or wher.e the chenot herapeuti

agent 7i(&5Aihyprert- Hﬁlﬂ?@ﬂe?rélpﬁ’é?h%é u P o-dgentH-gymrol-3 y1)-9-fluoro-
penet ﬁ@&adteaa@da) pkﬁblb%ﬂ ?b%ﬁ% 3 € @g&nsenzédlaz%pme

met hod of clai'm 3 where t i num ¢ her apeuti c
agent °f apharmgsentically a‘rcele}atrl% @%‘1 Oataﬁﬁlvats themé use of

7-(2,5-di hydro-4-imdazo[l, 2-a] pyri di ne-3-yl -2, 5-di oxo
-l H pyrrol -

3-yl ) 29Animpioged mathag! of-usiog (FHydr berpetickedygpraeifablinpytengribe,

onyl) a&%Hb%n‘P[ F’ %la 1nﬁrhkﬁ({)11?oﬂeragjg§ﬁza%gthE tl%gtn{%h & ovarjan

phar maceuticdl |y accepta a solvate t er eo
for thaogy epasmagllj col lolz canase @i cdomeettl danger insaepaitipnt in need of such

corbl RRLhaN Whh0uR RETBARELARUH i BELLRRLEG! 9. 5

from rbu consi
genci ﬂmpdmel mndnzosmaﬂpymtbnem -ub?, 64dmxoamﬁp3pfoa8iym)ﬁrﬂuoro-

cheno ra nts %or the t of ovari an
canceﬁa% ﬁg§H§F1§'éP?mF WGCQQREQ pwgﬁ%gglorecta
cancejk][16+]beAztBeepihe 6 Bphatrhaceitenky ideeptathesitdnakalpat theteof.
agent is a platinum

3. A method of either of claims 1 or 2 where the chemotherapeutic agent is a

platinum chemotherapeutic agent or pemetrexed and a platinum chemotherapeutic

agent.

4. A method of claim 3 where the platinum chemotherapeutic agent is cisplatin or

carboplatin.

5. The use of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-
3-yD)-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,4]-
benzodiazepine or a pharmaceutically acceptable salt or a solvate thereof for the
preparation of a medicament for use in combination with a chemotherapeutic

agent selected from the group consisting of CPT-11, pemetrexed, gemcitabine,
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chenot herapeuti ¢ agent or penetrexed and a plati num
chenot herapeutic agent. 7. A use of claim®6 where the

w@bk@viomons chenot her apeuti c agent i s cisplatin PCT/US2008/067614

carboplatin. 8 A nethod of29treating gastric cancer

conprising admnistering to a cancer patient in need

of such treatnment an effective anount of a

chenot herapeuti c agent selected fromthe group

consi sting of 5-fluorouracil and platinum

chenot herapeuti c agents in conbination wth an

ef f ectliopsidendaxntubgin, 7[nc( Platbhum chemotherapeutic agents for the treatment of

dlhydr xo- | H pyr

rol » 305t Rl G (A BB

1-p|per|d|nylcarbonyl) pyrrolo [3 .2, 1-jK]

[1, 4] zod| i ne, or har ceu caII a t abl e

sai ) By AaenrOaR T uf PSRRI Aot REFREY o

usi ngclenfotieeapouticatt 0d perdetieked andumlaﬂnemhﬁmaaepﬁune agent.

agent in the treatnment of gastric cancer in a patient

in need of such treatnent, where the inprovenent

conpr 7s@susé beclgior @&Rdreths iladihiind Bh&@hotierfpufic fhichiyis6iepldtin or

inidazoé 1,2-a]pyridine-3 -yl-2,5-dioxo- 1H pyrrol-3

-yl ) - peRiing- " 12, 3 | 4-

tetrahydro 2- (1 -piperidinyl-carbonyl)-pyrrolo[3,2,1-jk
4gbenzod|azep|ne or a pharmaceutically acceptable

S a| t A@@%@Wﬂféattwﬁﬁﬁ cangey COPRESIPS @dr@plstermg to a cancer

7| (2, Eat@hhﬁﬂ%@&i’ &“ shéﬂ t%éﬁ’e[nlt arl SRRV dn%uﬂ?of% &Emgﬂléraﬁjéuﬁl‘ Qoent

pyrro - - luoro- 1,2,3 ,4-tetrahydro-2-
1- pi péqlfrcz@ﬁdrfyqn@:ﬁlp lgtmlplcsvnsgﬂyng of i)ﬂ[lgogaqﬂ arjdjqtinum

4] - be 2(2,5-

oti 1 oFAENEEROh G0 B BIRPERGERK SP AR ER 2o

medi cdigdro-4fiordazsld . J-dpyohds- hak-2, &rdlcwptlhl fyrrol-3-yl)-9-fluoro-

cheno r LQUP .

consi e g Ry P e SR SR b RGO benzodinzepine

chennbh@ﬂapemtmmmhgewkmamﬁsﬂmneiseaMnnnt of gastric

cancer. 11. A pharmaceutical conposition obtained by

the steps conprising:a) adding

7-(2, 5-dn h;yipllrooedﬁlmétmxdaz;s{ng SXha}qiydcilic B @la8niyth eRonfotlthrgéotic

-lHp

3-yl) X@nf b tgeafment §f gastrig CpUERT BAP29e i1 e 8F sugh H§AmEYr

bonyl wayk kel igpdovémbitkbinprises the co-administration of 7-(2,5-dihydro-4-
imidazo[ 1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-1,2,3,4-
tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolo[3,2,1-jk][ 1,4 ]benzodiazepine or a

pharmaceutically acceptable salt or a solvate thereof.

10. The use of 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-
pyrrol-3-y1)-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-
jk][1,4]-benzodiazepine or a pharmaceutically acceptable salt or a solvate thereof
for the preparation of a medicament for use in combination with a
chemotherapeutic agent selected from the group consisting of S-fluorouracil and

platinum chemotherapeutic agents for the treatment of gastric cancer.

11. A pharmaceutical composition obtained by the steps comprising:
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| , 4] benzodi azepi ne or a pharmaceutically acceptable
salt or a solvate thereof to an aqueous solution at a

w@kbobee®43 han 5.5 containing at |east 1 nolar PCT/US2008/067614

equi val ent of SBE7-b-CD andooptionally a

pharmaceutically acceptable buffer; b) adjusting the

pH of the resulting solution to between 2.5 and 3.5

with a pharmaceutically acceptable acid or base; and

c) optionally lyophilizing the resulting solution. 12.

A pharmaceuti cal conposition capable of reconstitution

Wi t h watagraddogd-@dtdibydoord smidead) | &-aflmiridand -yl 51-diak¢-oH-pyrrol-

to a patient )@Y '0?4 £S5 LRuMyakd U8 GRTRLS YIRS 2,1-

nmol ar eqU|v§
7- (2, 5-di hkdt é}b@nzomadam&[ dr a@ha}rpye‘uﬂdalb&c@epﬁdble salt or a solvate

g’_ E(Sl_ ?L?gg;t}hg#ﬁ%}{) 'éng?%ugﬂ% %olu%on at aopr}Pless tﬁén 3. écon%turrn%g Xtdleast 1
pyrrol of 3, Aelar ¢dtlvalenddASBIZRICBZAP bpRoAllY &pharmaceutically
pharnaceutlcall¥ acceptable salt or solvate thereof,

@

at |east oeeniIsBEUi val ent of SBE7-b-CD, and

opt i onaly) ya@mﬁn@fh@@gedmeqeéuhtmg@sﬁﬁm @meﬁvelaybfs Qhd 3 Fvih
phar maceuti cal conposition of claim12 wherein the

pharnaceuﬂﬂ@ﬁﬁ%?mﬁéﬁéﬁﬁﬂﬁﬂéeEH¢9@@“@§n%resent 14. A
phar acey gy CAURATIALIR: ALuGAGLE wher el Lhe

pharmaceutically accept abl e uffer I's tartaric acid.
15. A pharnaceutlcal conp05|t|on conpri sing one nol ar

equi V% eﬁtphﬁin Zeu%ﬁl%%mgﬁsmon c able osf reconsﬁltlgloa \th)l(’loWﬁt(?_I_t

di hydro dazo yr|
rol - 3sq}ht)onguftd‘tﬂmﬂoohc}mlmstratlon toa patlent by injection or infusion,

2| E)’ ﬂ'ﬁlﬁ%rr y(ijlr %18? %%ulpalcpn?rof g(? %’ d1 r%oép 1){111212128 lri gjlp}%[lci; ne-3-yl-
eqU| VQJS&I’il(BXO(—)IfH {Sﬁ'EiI-3bylEDﬂu&1@ 1,23 pnexmgdrofm(rl 1111]5&1d1nylcarb0nyl)
e reparatiiod Ol g E’a‘%gﬁlﬁecdar'a SRTRRS bR b SQMRAd 09

2 5- disdwls Brerdof, i 1@@2@{6 mdareivkicat oT8BB7YI-€B, Arddpaxdtl b

-pyrrol -3-yl)-9-fluoro
Py pharmac%u%cally acceptable buffer.

13. A pharmaceutical composition of claim 12 wherein the pharmaceutically

acceptable buffer is present.

14. A pharmaceutical composition of claim 13 wherein the pharmaceutically

acceptable buffer is tartaric acid.

15. A pharmaceutical composition comprising one molar equivalent of 7-(2,5-
dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,4]benzo-

diazepine and at least one molar equivalent of SBE7-B-CD.

16. A process for the preparation of a pharmaceutical composition comprising 7-
2,5-dihydro-4-imidazo[1,2-a]pyridine-3-yl-2,5-dioxo-1H-pyrrol-3-yl)-9-fluoro-
1,2,3,4-tetrahydro-2-(1-piperidinyl-carbonyl)pyrrolo-[3,2,1-
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2,3, 4-tetrahydro-2-(I-piperidinyl-carbonyl)pyrrol o-[ 3,
2,1JK][I, 4] benzodi azepi ne that is capable of

\Nmemmmmmmsution wth water to a solution suitabtBUSINS/067614

adm nistration to a patienBiby injection or infusion,
conprising the steps of: a) adding

7-(2,5-di hydro-4-imdazo[l, 2-a] pyridi ne-3-yl -2, 5-di oxo
-1 Hpyrrol - 3-yl)-9-fluoro- 1,2, 3,4-tetrahydro-2-(

1- pi peri di nyl car bonyl )
pyrrolo[3,2,1-]k][], 4] benzodi azepi ne or a

phar nidlid utlbenaddiazepioe thpt ia bipebls af teconstitutiswivith thater ey @bftion
to an t

cont a7 RS A RRLLIER 3 nele R G Tich PP iespmprieiye he
and optpsardal |y a pharnaceutlcally acceptable buffer;

) o u5L! 09,0 P Chyk B L AL L P Sty

aci d or basepyrasid-d)-9ifiyophi,p B Zitergahly e-2-@spipdriding 1-

sol ution. carbonyl)pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceutically
acceptable salt or a solvate thereof to an aqueous solution at a pH less
than 5.5 containing at least 1 molar equivalent of SBE7--CD and
optionally a pharmaceutically acceptable buffer;

b) adjusting the pH of the resulting solution to between 2.5 and 3.5 with a

pharmaceutically acceptable acid or base; and

¢) lyophilizing the resulting solution.



