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et oposi de, doxorubicin, or platinumchenotherapeutic agents al one. One
benefit of this conbination is that the therapeutic effect of CPT-11,
penctrexed, genctitabine, etoposide, dgxorubicin, and platinum

chenot herapeutic agents is potentiated by co-adm nistration with Conpound
| . That iThe dsclbhoweso dasalestheORE- dfl, 7-Peiréthy doetimigermt] L aliynidinect-pposi de,
doxor ubi ¢in,. or at i chenot her apeuti.c .a s.than is.typically
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gencti tabi nc, ctoposide, doxorubicin, or platinumchenotherapeutic agents
will be reeipofzder phe tnepgsitonent at meRsameyi &l WiosE RBRIAHESeVHBeAt s are
co-adm ni L L I ' r.ovi.des the
further 5@%@%@%@@ Jg? a%%ﬁ\%ﬁ@%&r@%nfﬂa &?%C%%%S?g%?pgﬁgég%giﬁ gi&%ﬁl,aﬁl\zgllhﬁow ng
admi ni st rchtimothepeuformpeountdr theitreatninmt shgestricreea¢ament schedul e as CPT- 11,

penetrexed, g i f.abi ne, .etoposi de, dgxorubicin, or platinum

Ehenot her apeatTe diguire, fFhaPRRviy o RIS roBheRu, BFRed iy Phventi on
iIs an i mf@ye&n{g@iﬁg@d of treating a 25patient suffering from ovarian
cancer, non-small cell lung cancer, or colorectal cancer., The patient is a
manmal and the pPePe¥ipgd-(Framiidre-4-mudsgerd-alpyndingd-whddeHosA-IHof t he

descri bed conbi nat bgg@@% SoTReAING o 1 QraftyRharmaasMdGal | y acceptable salt
or solvate thereof "and c %m)t erapéutic agents are useful, certain

conbi nati ons are prabenipsrolofie,pikll b# betzodomtiinat bon ai sphatreaceutically

co-adm nistration of 7- _ o] ; - . ess ©
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uoro-1, 2,3, 4- 5.5 containing at least 1 molar equivalent of SBE?—E-CD and optionally a _

t et rahydro- 2- ( 1- pi peri di nyl - car bonyb- gyrrol o[ 3,2,1-jk][1, 4] benzodi azepi ne
or a phar nmaceut i calphymacaéiprlbticecpsalile beffersol vate thereof with a plati num
chenot her apeuti c,, a AN i j - 1.0} ster atqd gn of
T2 5l hydr o 42) %%g\%ng[tﬁ? %hh&r S TR B urdof b HEeeRn BMTLIY 8573 9

a] pyri di ne- 3-yl- 2, phathoxatitdispacceoibiBagid pr Bast andr o- 1, 2, 3, 4-t et r ahydro- 2- ( 1-
pi peri di nyl carbonyl) - rolo[3,2,1-jk][.1, 4] benzodi azepi ne or a

phar maceut i cal | yga@%gfva&%?@p&i‘(z’tngépé ’?%‘h@%% %B‘ftﬁ’élr eof with either cisplatin
or carbopl ati mpiA dsdder LELQHGNBRL OfphbAaceb e NEdn@bsitdnt REpable of

adm ni stration of 7-(2,5-dihydro-4-im dazo[1, 2-a]pyridine-3-yl-2,5-

di oxo- 1H1psansidution yith water ko pgutionpsudable feit adghigBon 19 p PRYPEPY d1esfoDcar bony 1
)- pyrrol Q[3: 2,.1-] 1 LAZeRI [h @ TRG LGalsl ceept abl e
e e R A Ut e T e
agent . | t3-yis2, prdafxer e dyrtrdiadt y17-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbonyl)-

§ g: ? g' gyp%w%io‘fé,bT-jﬂﬁ’fﬁEb%hgéd?JzQ&Lé d e Bahie &irall QX pibieP ¥l OF Siyd) - 9-fluo

10t et r ahylE Qs 2 af kafi RE ML aRAPONYBE 7 PYED Ah@ [oBiidnaltyl KpatmAdehaEZQdi azepi n
e or a pharmaceutically acceptable salt or solvate thereof be adm nistered

wi t h penstceeptade tiléercar bopl at i n. The phrase "an effective anount of a
chenot her apeutj c ent" is take 9 a he. dgs f t.h rticular
chenot herapeut[ikc1cu g%rntemﬁg%renggtaroy {h%)s g%’f; Oééredless r%%?? ceeuklgaﬁgg(%néqésﬁ{égncer
cells or skl @fer eslar tdaaivaledQ be s ondibfdrb HeinddaroEr2-b pytdpati @t s-when t he
chenot her gpeutic agent is_adm njistered in conbinatiqn wth Conpound | or a
phar maceut'Pal iy yEeE & abilerredsd 3 drictp ‘é)‘lovzaiﬁéplijﬁ”é‘i”éﬁ?arbonyrb'The phrase "an
effective,, t, 10 : : . ; B

T (2 5 i T AT spto-gangpine andiebises g Bolr SO T SBETR R 1y g1y
oro-1, 2, 3, 4- t ehdditiyaiilp- 2be Bipiperi giavydesar bpmoydsy - for the preparation of a
20pyrrol o[,3,2,1-1.k]1[ 1, 4] henzodi azepi n [ har maceut.i cal.ly. acc abl e
salt or ég@méﬁfl{é" hcé’Fﬁ%?mm? scofr%fﬁléﬁgt 2‘(‘%@}@“}[&?@4'&‘8&%6"9[1% a]&%fﬁg eﬂﬁ—gi—. or a
phar maceut s Galxoy HggeatRR)-6-makd-1 013, Ats@h b 2-(1 heseainylesessapyrbR
potentiate the effect of a specific dose of a particular chenotherapeutic
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 Conpound
| or a 25pharnaceutically acceptable salt or a solvate thereof are in the
range of 5 to 600 ny/patient/day. Preferred dosages are in the range of 50
to 400 ng/ patient/day. Most preferred dosages are in the range of 100 to
400 ng/ patient/day. The exact dosage required to treat a patient wll be
determ ned 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.



30The phrase "to potentiate the effect of a specific dose of a particular
chenot herapeutic agent” is taken to nean that a | ower dose of a

chenot herapeutic agent than is typically adm nistered will be an effective
dose, or that a greater therapeutic effect W) 2009/ 006043PCTTUS2008/ 067614
9 of the chenotherapeutic agent is reg)i zed by the patient at the typical
dose when it is co-admnistered with npound | or a pharnaceutically
accept abl[®244aki[1 dibesnldiati@nt bex éotapable of Ebestieting witowadninasbeitied" and
"co-adm nistration”, as well as .the phrases "in .conbi nat.ion wth" _ and

+ adm i SCERAE HSUBHETALDT B T Ty RS eque AT APEHARBY 18° Bfoan ¢ hat
Conpound | or a HhaddiRe eyt bealii-aeaRRESDe S Adinos-yBolvabe-1her eof is
given to the patient during the sane treatment cycle as CPT-11, penetrexed,
or a platinum chenﬁmr%ﬂégtﬂl@f%ééﬁﬁ‘teﬂ%}’dfp%ﬁ@Wﬁ@ﬂﬁé‘ | or a

praraceut o SgRRAHLF R 8 ORISR ECk T s

prior to, during, or ration ‘o , penetrexed, or a
pl ati num chenot her apepitable sagent seitait theredt ®cmetquers eblutiieatphyis iess ian 10t aki ng

into account the tunor type, the stage of. the di L he specific
chenot her apeuti c agéwn@w%%‘aﬁst iﬁ%?q‘l‘rﬁélu’é’é g4 ?‘:mﬁ&ééﬁ%f’ ATy of the
patient. The {,QlQWuRGalIyhcVididfe GBI N Vi vo studies denpnstrate the
advant ages of these conbinati'ons.” 15In Vitro Efficacy Exanples

Apopt osi s or pr ogr adinsthectet pHoelhh réswitoiganohuionrtp beavdsy 25 st 3. 6fwith acheni cal

reacti ons, one of \M}l Cgcéu?icéiﬂeac'ceg"ij%% éc?@o%as&%% ases. Activated caspases
are proteases that “participate TH a cascade oOf cl eavage events that disable

key enzymes respgnsjobhiizingthcebdlimosbaiinasi s and repair. Caspases 3 and 7

play key effector roles in apgptosis and can, be 20det and neasured by
a fluorescent HFSERIORIEHsoLESHges Wﬁﬁvﬁé%gﬁoﬁ?g%iétﬁgi W%’Ee?‘?fﬁt y in

cells is %@hﬁﬁ%ﬁé’ &%Jsﬁfeatd%gm{l@icﬁﬁ%ﬁog%ﬁn@ﬁtéﬁéhiomere(p@utié/va Mighal @en, et a,
Nature 376, 37-43 (1 95)) The Pronmega Apo- ONE Honmpbgeneous éqspase- 3/ 7 Assay
Kit was usetndCaf atasign#GKEO Hpn-sTiall cgl dung ¢atfrepr ederstah eanedr 180 WMIHEPES

N-(2- hydr. th i ine-N -(2-ath | i i 7. 50 mM
Naci so e R AL Athan 2 R e GRS e et c
1 e oottt

- [(3-.Chol ani dopr o i et hyl anmoni o] - 1- pr sul fonat e rate
and 10% &k?‘&@o'h%?éﬁg‘lr%}gfé@f%@rﬂ’é’ﬁ ?‘PV]Z%%%%DWXF‘QE’F@EES and a ca}s/pase 3/7
substrat %k}[éapﬁyiad(a%e;ﬁﬁ@&%ﬁﬁ%&ﬁ%-av tabhSdalt VR Motvart féRdogd to a
r

pr of | uor éscen hodami ne 110. When the buffer-substrate 30 mixture is added
to a test sanplhe,disdurd day arpyideadinsimmerpdemethed dviingof-lupwupElBrdept i des

by caspase_ 3/ 7 I Mi sulLt.s.in.i e > y am ne
0”0 SouBrbuRb st ekSobe S it e RE e Bl GRER e Black BN 03 by
exci t ati aredbf 405 ammdhiewaaeuhé iaproftnaresentespthe doetkiniisstpatoparfti-onal to
t he amount _of caspase. 3/ 7 cleavage_ activity ip the sa . To measure
t he apopt(éér‘&hﬁ_ﬁ‘?‘ééfm‘éf‘fzoﬁle?s?‘i‘]p%‘ﬁ‘g%éﬁzé:s‘%‘B%‘b‘r]ﬂéféfll °§'§3’Eé'§lu8‘ioé]dz’3t4“ 1 x 104
cells pertemiyhrd-zl(ﬁﬁip@@&ihyima%oﬁgt)qg@ﬂ-old[@,mbe}kﬁﬂ,asz\é@zdaaeg%m@t 3%£, Wgth 5%
CQ2. Tunor 5Cells are treated with test conpound at desired concentrations

in triplimhateacetireily déosplabletspleat ewlvrs@eiopd control wells. The assay pl ates
are re-incubated for 48 hrs. At the end

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).



of the incubation period, a mxture of the assay buffer and substrate is
added to each sanple well. The fluorescence in each well is neasured at an
excit ati onWRY¥eH4Et h of 485 +/- 20 nm and an em ssi Jif- WEVERERYGEh of 530
+/- 25 nm The % increase of caspase~l0activity in treated cells is
calculated relative to untreated controls. HCT-116 and col 0-205 are
col orectal carcinomas, A2780 and SKOV3 are ovarian carci nomas, A549,
Calu-6, and NCI 1-1-460 are non-snall cell lung carcinonmas, and AGS, KATO
111, and MKN 45 are gastric carcinomas. in the followng tables the term

" Conpound 1" or 'mpbﬂnd@’:ﬁetfcﬁdﬁeﬁotd&nm&lﬂ trade name ALIMTA®, Pemetrexed
7-(2,5-di hydr 0-
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Typically 500 mg/m® of pemetrexed is administered to a patient by infusion over 10
minutes every 21 days after pre-treatment with folic acid, vitamin By, and
dexamethasone.
The term “platinum chemotherapentic agent”™ is taken to mean a cancer
10  chemotherapeutic agent that contains platinum. Specific platinum chemotherapeutic
agents contemplated by the method of this invention include cisplatin, carboplatin, and
oxaliplatin. The usc of cisplatin or carboplatin is preferred.
The compound cisplatin is sold under the trade name PLATINOL®-AQ.
Cisplatin is administered to ireat patients with metastatic ovarian tumors who have
15 already received appropriate surgical and/or radiotherapeutic procedures. As a single
agent, cisplatin is typically administered at a dose of 100 mg/m” IV per cycle, once every
four weeks, Cisplatin may also be administered in combination with CYTOXAN®.
The compound carboplatin is sold under the trade name PARAPLATING,
Carboplatin is administered to treat patients with ovarian carcinoma. As a gingle agent,
20 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” TV per cycle, once every two weeks in combination
25 with 5-FU and LV,
Tite compound doxorubicin is sold under the trade names ADRIAMYCIN® and
RUBEX®. Doxorubicin has been used successfully to produce regression in
disseminated neoplastic conditions such as acute lymphoblastic leukemia, acute
myeloblastic leukemia, Wilms' tumor, neurcblastoma, soft tissue and bone sarcomas,
30  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.



NC1-H460 1 MM 10 MM Cal u-6 60 nM 20The data in Tables 1 - 12 are

expressed as % increase of caspase activity relative to untreated controls
unl ess ot h¥0H¥&kt ed. 11 Table 1: Cisplatmin ConfiGHatsr%#H ¢ h Conpound

| Cell Line Culture medium Conpound $* cisplatin Conpound |*+ cisplatin
Fol d increase over cisplatin HCT-116 016 36

The compound etopeside is sold under the trade names ETOPOPHOS®,
TOPOSAR® and VEPESID®, Etoposide is administered to treat patients with testicular
or lung cancer. It is typically administered by injection at a dose of from 5 — 100 mg/m™.

The compound S-fluorcuracil {5-FU) is sold under the trade name ADRUCIL®.

5 Tt is administered to treat patients with carcinoma of the colon, rectum, breast, stomach
and pancreas. 5-FU is typically administered TV at a dese of 12 mg/kg once datly for four
successive days.

Gemcitabine is sold under the trade name GEMZAR®. It is most commonly used
to treat non-smaif cell ung cancer, pancreatic cancer, bladder cancer, and breast cancer.

10 Itis typically administered by I'V infusion at 2 dose of 1000 mg/m* over 30 minutes
weekly for 3 consecutive weeks out of 4 weeks.

The skilled artisan will appreciate that the exact dosage and number of treatment
cycles of any of the agents described above required to treat a patient are determined by a
physician in view of the stage and severity of the disease as well as the specific needs and

15 response of an individual patient.

The compound 7-(2,5-dihydro-4-imidazo[1,2-a|pyridine-3-yi-2,5-diexo- 1H-
pyrrol-3-y1)-9-fluoroe-1,2,3,4-tetrahydro-2-(1 -piperidinyl-carbonyl}-pyrrolo[3,2, 1 -
jk][1,4]benzodiazepine is taught to be an inhibitor of GSK-3p in WO 03/076442, where it
1s referred to as 3-(9-fluoro-6-(piperidin-1-yhcarbonyl)-6,7-dihydro-6H-[1 41diazepino-

20 [6,7,1-hijindol-1-yh-4-(imidazo[1,2-alpyridin-3-v1)-2 5-dioxopyirole (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 [
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Compound 1 is a base, and accordingly may react with any of a number of
inorganic and organic acids to form pharmaceutically acceptable acid addition salts.
Preferred pharmaceutically acceptabie salts are those formed with HCL, HBr, sulfuric
acid, or methanesuifonic acid.

Compound T forms solvates with, for example, water, methanol, and ethanol. A
preferred solvate is that formed with etbanol.

Although Compound 1 lacks useful antitumor activity in its own right, when
administered in combination with CPT-11, pemetrexed, gemcitabine, ctoposide,
doxorubicin, or platinum chemotherapeutic agents, a significant therapeutic benefit in the
treatment of ovarian, non-small cell lung, or colorectal cancer is realized relative to
treatment with CPT-11, pemetrexed, gemcitabine, etoposide, doxorubicin, or platinum
chemotherapeutic agents alone. One benefit of this combination is that the therapsutic
effect of CPT-11, pemetrexed, gemcitabine, etoposide, doxerubicin, and platinum
chemotherapeutic agents is potentiated by co-administration with Compound L. That is, a
fower dose of CPT-11, pemetrexed, gemcitabine, etoposide, doxorubicin, or platinum
chemotherapeutic agents than is typically administered will provide a similar therapeutic
effect to the patient. Furthermore, a greater therapeutic effect of CPT-11, pemetrezed,
gemcitabine, etoposide, doxorubicin, or platinum chemotherapeutic agents will be
realized by the patient at the typical dose when these agents are co-administered with
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 Inng 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 chemotherapentic 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-y1-2,5-dioxo-1H-pyrrol-3-y1)-9-fluorc-1,2,3.4-
tetrahydro-2-(1-piperidinyl-carbonyl)-pyrroto{3,2,1-jk][1,4]benzodiazepine or a

pharmaceutically acceptable salt or solvate thereof with & platinum chemotherapeutic

cel l

i ne:
NCI - H460
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agent. Another embodiment is the co-administration of 7-(2,5-dihydre-4-imidazo{1,2-
a]pyridine-3-y1-2,5-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 either cisplatin or carboplatin, A further embodiment of the
invention is the admimistration of 7-(2,5-dihydro-4-imidazo[1,2-aJpyridine-3-y1-2,5-
dioxo-1H-pyrrol-3-yD)-9-fluoro-1,2,3,4-tetrahydro-2-( 1 -piperidinyi-carbonyl)-
pyrrolo[3,2,1-jk][1,4]benzodiazepine or a pharmaceutically acceptable salt or solvate
thereof with pemetrexed and a platinum chemotherapeutic agent. It is preferred that 7-
(2,5-dihydro-4-imidazo[ 1,2-a]pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-yD)-9-fluore-1,2,3,4-
tetrahydro-2-( [ -piperidinyl-carbonyD-pyrrolof3,2,1-jki[ 1.4 benzodiazepine or a
pharmaceutically acceptable salt or solvate thereof be administered with pemetrexed and
carboplatin.

The phrase “an effective amount of a chemotherapeutic agent” is taken to mean
the dosage of the particular chemotherapeutic agent necessary to either destroy the target
cancer cells or slow or arrest the progression of the cancer in a patient when the
chemotherapeutic agent is administered in combination with Compound I ora
pharmaceutically acceptable salt or a solvate thereof.

The phrase “an effective amount of 7-(2,5-dihydro-4-imidazof 1,2-a Jpyriding-3-yl-
2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-1,2,3 4-tetraliydro-2-( 1 -piperidinylcarbonyl)-
pyrrolo[3,2,1-ik][ 1,4Tbenzodiazepine or a pharmaceutically acceptable salt or a solvate
thereof” is taken to mean 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 celis 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 desage
required to treat a patient will be determined by a physician in view of the stage and
severity of the discase 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™ 1s taken to mean that a lower dose of a chemotherapeutic agent

than is typically administered will be an cffective dose, or that a greater therapeutic effect



| * CPT-11 Conpound I*-1- CPT-11 Fold increase over CPT-11 HCT-1 16 4 53 50
263 5.3 Col 0-205 0 45 38 254 6.7 A2780 1 1 153 450 2.9 *Concentration
of Conpoun®Q 204ell by cell |ine: HCT-116 (330 nM; XOVE2¢8867683 10 nM ;
A2780 (330 nM Table 4: Penetrexed i Conbination with Compound | 1Culture
Cel | Li nenmedi um Conpound

of the chemotherapeutic agent is realized by the patient at the typical dose when it is co-
administered with Compound 1 or a pharmaceutically acceptable salt or solvate thereof.
The terms “co-administered” and “co-administration” as well as the phrases “in
combination with™ and “administered in combination with” as used herein are taken to
5 mean that Compound T or a pharmaceutically acceptable salt or solvate thereof is given to
the patient during the same treatment cycle as CPT-11, pemetrexed, or a platinum
chemotherapeutic agent. That is, Compound I or a pharmaceutically acceptable salt or
solvate thereof may be administered prior to, during, or after the administration of CPT-
11, pemetrexed, or a platinum chemotherapeutic agent at the discretion of the physician
10 taking into account the tumor type, the stage of the disease, the specific chemotherapeutic
agent emploved, and the condition and sensitivity of the patient.
The following in vitro and in vivo studies demonstrate the advantages of these

combinations.

15 In Vitro Efficacy Examples

Apopiosis or programmed cell death is characterized by a set of biochemical
reactions, one of which is the induction of caspases. Activated caspases are proteases that
participate in a cascade of cleavage events that disable key enzymes responsible for cell
homeostasis and repair. Caspases 3 and 7 play key effector voles in apoptosis and can be

20 detected and measured by a fluorescent biochemical assay. The increase of Caspase-3/7
activity in cells is 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-
hydroxyethylpiperazine-N’-(2-ethanesulfonic acid) pH 7.4, 150 mM NaCl, 50 mM KCI,

25 10 mM MgCl, 0.4 mM EGTA (ethytene glycol tetraacetic acid), 0.5% Nonidet P40
(octylphenolpoly(ethyieneglycol ether)), 0.1 % CHAPS (3-{(3-Cholamidopropy!)dimeth-
viammonio}-1-propanesuifonate iydrate and 10% sucrose, which lyses/permeabilizes
cultured celis 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

30  mixture is added to a test sample, the cieavage and subsequent removal of the DEVD

peptides by caspase 3/7 activity results in intense fluorescence of the rhodamine 110



| * Penetrexed Conpound |I* + Penetrexed Fold increase over Penetrexed
HCT-116 10 0 23 125 5.4 Calu-6 0 139 24 319 13.3 A2780 0 10 0 35 _**

* Concent r aP0i0%P0%¢bnpound | was 30 ti Mfor all cell HGTHE308RCG8not be
cal cul ated, no neasured effect of pelfetrexed alone. 15 12 Table 5:

FI CT-116 Drug

leaving group, which ig detected by excitation at 499 nm. The amount of fluorescent
product is proportional to the amount of caspase 3/7 cleavage activity in the sample.

To measure the apoptotic effect of test compounds, tumor cells are plated at 1 x
107 cells per well in 96 well plates and incubated overnight at 37°C, with 5% CO,. Tumor

5 cells are treated with test compound at desired concentrations in triplicate, including
untreated/negative control wells. The assay plates are re~incubated for 48 hrs. At the end
of the incubation period, 2 mixture of the assay buffer and substrate is added to each
sample well. The fluorescence in each well is measured at an excitation wavelength of
485 +/- 20 nm and an emission wavelength of 530 +/- 25 nm. The % increase of caspase

10 activity in treated cells is calculated relative to untreated controls.

HCT-116 and colo-205 are colorectal carcinomas, A2780 and SKQV3 are ovarian
carcinomas, A549, Calu-6, and NCI H-460 are non-small cell hing carcinomas, and AGS,
KATO 1, and MKN 45 are gastric carcinomas. In the following tables the term
“Compound I” or “Cmpd I” are taken to mean 7-{2,5-dihydro-4-imidazo{1,2-ajpyridine-

15 3-yi-2,5-dioxo-1H-pyrrel-2-y1)-9-fluoro-1,2,3 4-tetratry dro-2-( 1 -piperidinyl-carbonyl)-
pyrrofo[3,2,1-jk}1{1,4]benzodiazeping,

The chemotherapeutic agents were tested at the following concentrations:

Cell Line | Cigplatin | Carboplatin | CPT-11 Pemetrexed
HCT-116 5 uM - 20 M 60 nM
Colo-205 5 uM - 20 nM -
A2780 5 uM - 20 M 60 nM
A549 1 uM 10 pM - -
NCI-H460 1uM 10 =M - -
Calu-6 - - - 60 nM
20 The data in Tables 1 — 12 are expressed as % increase of caspase activity relative

to untreated controls unless otherwise noted.
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Table 1: Cisplatin in Combination with Compound 1

Culture | Compound Compound [*+ Fold increase
Cell Line mediun 1* gigplatin cigplatin over cisplatin
HCT-116 0 16 36 180 5
Colo-205 0 12 8 85 10.6
A2730 0 0O 1.5 93 62
AS549 0 30 4 183 46
NCI-H460 0 99 47 379 8

*Concentration of Compound I varied by cell fine: HCT-116 (300 nM}); Colo-205 {110
nMy; A2780 (60 nMY; A549 (300 nM); NCi-H466 (300 nM)

Table 2: Carboplatin in Combination with Compound 1

Culture | Compound Compound I* + Fold increase
Cell Line | medium I* carboplatin carboplatin over carboplatin
A549 0 52 14 282 20.1
NCI-H460 0 122 16 299 18.7

*Concentration of Compound I varied by cell line: A549 (300 nM); NCI-H460 (100 nM)

Table 3: CPT-11 in Combination with Compound I

Culture | Compound Compound [*+ Fold increase

Cell Line medium * CPT-11 CPT-11 over CPT-11
HCT-116 4 53 50 263 5.3
Colo-205 0 45 38 254 6.7
A2780 1 1 153 450 29

*Concentration of Compound T varied by cell line: HCT-116 (330 nM); Colo-205 (33
nM); A2780 (330 nM)

Table 4: Pemetrexed in Combination with Compound I

Cutture | Compound Compound [* + 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 33 SEE

*Concentration of Compound f was 30 nM for all cell lines
**(Cannot be calculated, no measured effect of pemetrexed alone.
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Carboplatin* 300 nM5 ttM55 78 237 3 ‘
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Tabie 5: HCT-116

i ncubated for

Cmpd 1 Drug Cropd Compound I+ | Foid Increase
Drug Cone. Conc. I Drug Drug Over Drug
5-FU 12 nM 3 uM 47 55 305 5.5
Gemcitabine 60 nM 30 nM ] 324 595 1.8
Table 6: A2780
Cmpd 1 Drug Cmpd Compound [+ | Fold Increase
Drug Conc. Conc. I Drug Drug Over Drug
Carboplatin®* | 300nM § 5uM 55 78 237 3

*Plates incubated for 72 hours.

5 Table 7. SKOV3
Cmpd I Drug Cmpd Compound I+ | Fold Increase
Drug Conc. Conc. 1 Drug Drug Over Drug
Doxorubicin | 300 nM 1 uM 0 184 270 1.5
Table 8: Calu 6
Copd I Drug Cmpd Compound I + | Fold Increase
Drug Cone. Conc. I Drug Drug Over Drug |
Cisplatin 33naM 2uM 154 97 471 4.8
Table 9: NCI H-460
Cmpd ] 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 | 300aM | 50 aM 18¢ | 1187 1996 1.7
Etoposide | 300 nM 1 uM 222 251 935 37
10
Table 10: AGS
Cmpd I Drug Copd Compound 1+ | Fold Increase
Drug Conc. Conc. 1 Drug Drug Over Drug
Cisplatin® 900 M | 5puM 0 147 208 14
3-FU 900oM | 3uM 0 133 235 1.7

*Plates incubated for 72 hours.

Drug

72 hours.



Drug Fold Increase Over Drug Doxorubicin' 300 nM1 uMO 184 270 1.5 Table
8: Calu 6 Drug Cmpd | Conc. Drug Conc. Copd | Drug Conpound | + Drug Fold
| ncr ease OFE0BOYY4Ci spl atin 33 nM 2 ,GM 154 97 PCT/US2008/067614

Table 11: KATO HI

Cripd T Drug i Cmpd | Compound I+ Fold Increase
Drug Conc. Conc. 1 Drug Drug Over Drog
Cisplatin 600nM | 10uM | 48 | 389 | 631 1.6
Table 12: MKN 43
Cmpd I Drug Cmpd Compound T + | Fold Increase
Drug Conc. Cone. I Drug Drug Over Drug
Cisplatin 600 nM | 10 uM 162 359 868 2.4
5-FU* 300nM | SuM 105 | 415 777 1.9
*Plates incubated for 72 hours,
5 The fold increase data in Tables 1-12 reflects the potentiation of chemotherapeutic

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

10 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 velume reaches ~ 100 mm®, Compound 1 is dosed
IV and the chemotherapeutic agent is given IP. When the agents are given in

15  combination, the chemotherapeutic agent is dosed 60 mimutes prior to Compound 1. The
tmmors 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.

20
Table 13: Cisplatin in Combination with Compound 1 in A2780 human ovarian
carcinoma xenografts
5 mg/kg cisplatin is dosed IP alone and in combination with 5 mg/kg Compound [
(injected TV). Compound T at Smg/kg (injected IV), is also dosed alone as a control
25  group. Animals received 3 consecutive cycles of cisplatin and Compound I, each cycle

separated by 7 days.
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Drug Penetrexed 300 nM 500 nM 38 185

11872 4.7 WEYEAWEhe 300 nM 50 nM 186 1 1187 1996 1. PETESSIE G ¢é

10

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Valug**
Captisol vehicle ' 0+1.2 3
Saline vehicle 05114 _
Compound 1 (5 mg/kg) 03+ 1.4 _
Cisplatin (5 mg/kg} 5+1.6 _
Compound I + cisplatin® 23.9+39 <0.001

*3 mg/kg of each of cisplatin and Compound I
*#Fffect of combination relative to cisplatin alone

Table 14: Cisplatin in Combination with Compound I in HCT-116 human colorectal

carcinoma xenografis

10 mgfkg cisplatin is dosed IP alone and in combination with 5 mg/kg Compound

I{injected IV). Compound I at 5mg/kg {injected TV), 15 also dosed alone as a control

group. Animals received 3 consecutive cycles of cisplatin and L'Y20903 14, each cycle

separated by 7 days.

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Valye**
Captisol vehicle 0+356 _
Saline vehicle 3R+45 _
Compound I (5 mg/kg) 2+22 _
Cigplatin (10 mg'ke) 23+103 _
Compound I + cigplatin® 4G.7 + 8.3 (.01

*3 mg/kg of Compound I and 10 mg/kg cisplatin
** ffect of combination relative to cisplatin alone
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Table 15: Cisplatin in Combination with Componnd I in Colo-205 human colorectal

carcinoma xenografts

5 mg/kg cisplatin is dosed TP alone and each in combination with § mg'kg

Compound I {injected I'V). Compound I at Smg/kg (injected [V), is also dosed alone as a

conirol group. Animals received 3 consecutive cycles of cisplatin and Compound 1, each

cycle separated by 7 days.

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Valueg**
Captisol vehicle 0+1.4 _
Saline vehicle 4.8+ 2.1 _
Compound I (5 mg/kg) 109+22 ~
Cisplatin {5 mg/kg) I8+35 _
Compound I + cisplatin® 3i5+ 186 <0.001

*5 mg/kg of each of cigplatin and Compound 1
*#Effect of combination relative to cisplatin alone

Table 16: Carboplatin in Combination with Compound I in NCI-H460 humean non-small

cell hung cancer xenografts

Compound I is dosed TV at 5 mg/kg alene and with 50 mg/kg Carboplatin 1P,

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

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

Tumor Growth Delay
Treatment Group Mean + Standard Error (Dayg) p-Valug**
Captisol vehicle 24+0 _
Saline vehicle 29+27 _
Compound I (5 mg/kg) i+14 _
Carboplatin (50 mg/ke) 2+£29 _
Compound I + carboplatin® 8.6+ 13.5 <0.01

*30 mg/kg carboplatin and 5 mg/kg of Compound 1
**Effect of combination relative to carboplatin alone
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Table 17: Carboplatin and Pemetrexed in Combination with Compound I in NCI-H460
hruman non-small cell lung cancer xenografis
Compound I is dosed TV at 5 mg/kg alone, with 10 mg/kg carboplatin IP, with 300
mg/ke pemetrexed IP, and with 10 mg/kg carboplatin IP and 300 mg/kg pemetrexed IP.

5 Dosing is every 14 days for 3 cycles. For treatment groups receiving both Compound 1
and carboplatin, carboplatin is administered 60 minutes prior to Compound 1. For
treatment groups receiving both Compound I and pemetrexed, pemetrexed is
administered 24 hours prior to compound 1 administration, For treatment groups
receiving Compound I, carboplatin and pemetrexed, pemetrexed 1s administered 24 hours

10 before Compound [ and carboplatin is administered 60 minutes before compound L.

Tumor Growth Delay
Treatment Group Mean + Standard Error (Days) p-Vahe*
Captisol vehicle 0+34 _
Saline vehicle 27+38 _
Compound I {5 mg/ke) 14438 _
Pemetrexed (300 mg/ke) + 38 +28 _
Carboplatin {10 mg/ke) B
Pemetrexed (300 mg/kg) + 31+33 _
Compound 1 (5 mg/ke) B
Pemetrexed (300 mg/kg) +
Carboplatin {10 mg/kg) + 105138 <0.01
Compound [ (5 mg/kg)

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

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

15 tumor growth delay caused by the chemotherapeutic drugs alone,

Preparation |
2-imidazof ] 2-alpyridin-3-yl-acetamide

4 4-Dimethoxy-but-2-enoic acid ethyl ester

20 Add potassium carbonate (16,5 g, 120 mmel) to a solution of dimethoxy
acetaldehyde (60% wi. 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 wagh
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162{359 868 2.4 5-FIJ* 300 nM5 jiM 1054151777 1.9 *Plates incubated for
72 hours. BThEt¥Ee%d3 i ncrease data in Tables 1-12 ref | EI'S29KB7Hdt enti ati on
of chenot herapeutic drug-medi ated apGptosis in cells by the

co-adm ni stration of Conpound | relative to the apoptotic effect of the
chenot herapeutic drug alone. In vivo Efficacy Experinents 10Cultured cells
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Heat a mixture of 4,4-dimethoxy-but-2-enoic acid ethyl ester (43.5 g, 250 mmoal)

10 and p-toluencsulfonic acid {4.75 g, 25 mmol) in acetonitrile (240 ml) and water (15 mL})
at reflux for 2 hours. Cool the reaction mixture to room temperature and add 2-aminopyr-
idine (18.8 g, 200 mmol). Heat the mixture at reflux for 16 hours then cool to room
temperature. Dilute the reaction mixture with ethyl acetate (1200 ml.) and wash
sequentially with saturated aqueous sodium bicarbonate (600 mL >3} and saturated

15 agueous sodium chloride (600 mL=2). Dry the organic phase over sodium sulfate and
concentrate under reduced pressure to provide the desired compound as a brown eif (30 g,
73%).

VH-NMR(300 MHz, CDCL): & 8.06 (d, J= 6.6 Hz, 1H), 7.63 (d, J=9.1 Hz, 1H), 7.56 (s,
1H)Y, 7.20 (dd, J= 8.9, 6.8 He, 1H}, 6.84 (t. J= 6.7 Hz, IH), 4.17 (y, /= 7.3 Hz, ZH), 3.93
20 (s, 2H), 125, J="7.3 Hz, 3H).

Amide Formation
Heat a solution of imidazo[1,2-ajpyridin-3-yl-acetic acid ethyl ester (30 g, 147

mmol) in NH3y/MeOH (7 N solution, 250 mL} at 85 °C in a sealed tube for 15 hours. Cool
25 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%).

"TH-NMR(300 MHz, DMSO): 88.30(d,J=6.9 Hz, 1H), 7.62 (brs, 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 (brs, 1H), 6.91(t, /=08 Hz,
30 1H), 3.81 (s, 2H).



(injected 1V). Conpound | at 5ng/kg (injected 1V), is also dosed alone as a
control 25group. Aninmals received 3 consecutive cycles of cisplatin and
Conpound | WOSAPIENT| e separated by 7 days. 14 TreatHdASX @ HIp4 Tunor

G ow h Delay Mean + Standard Error ('®ays) p-Val ue* Captisol vehicle 0 + 1.2
Saline vehicle 0.5 + 1.4 Conpound] (5 ng/kg) -0.3 + 1.4 C(5 ng/kg) 5 +
1.6 Conpound | + cisplatin* 23.9 3.9 <0.001 *5 ng/kg of each of cisplatm
and Conmpound | **Effect of conbination relative to cisplatin alone

Table 14: G splatin in Conmbination wth Conpound Tin HCT-116 hunan

col orectal 5carcinoma xenografts 18cpagdkg2ci splatin is dosed | P al one and
in conbination with 5 [ k n (i pject .. und. | at 5ny/ kg
(i nj ect ed IV)nggngfgﬁgg%)%gggggﬁénggkgA@%%ﬁ?%ﬁggL%%Eﬁggggﬁﬁfgmreceived 3
consecutive cycles of cisplatin ande¥2008814, each cycle separated by 7
days.

2-Dibutoxymethvl-4-fluoro-1-nitro-benzene

5 Heat a solution of 5-fluoro-2-nitro-benzaldehyde (10 g, 59.17 mmol}, butanol (20
mL, 219 mmol) and p-toluenesulfonic acid (600 mg, 3.15 mmol) in toluene (200 mL) at
reflux for 2 hours in a flask equipped with a Dean-Stark trap. Cool the reaction mixture
to room temperature, dilute with ethy! acetate (400 mL), and wash sequentially with
saturated aqueons sodium bicarbonate (300 mLx3) and saturated aqueous sodium

10 chloride (300 mLx2). Dry the organic phase over sodinm sulfate and concentrate under
reduced pressure to provide the desired compound as a pale yellow 0il {17 g, 96%).
"H-NMR(300 MHz, CDCl): §7.91(dd, J=8.9, 4.9 Hz, 1H), 7.53 (dd, 7= 9.3, 2.9 Hz,
1H), 7.15-7.09 {m, 1), 6.04 (s, 1H), 3.67-3.50 (m, 4H), 1.63-1.54 (m, 4H), 1.44-1.32 (m,
4H), 0.92 (t, J= 7.3 Hz, 6H).

15
S-Fluoro-1H-indole-7-carbaldehvde

Add vinylmagnesium bromide (I M in tetrahydrofuran, 85.2 mL, 85.2 mmol}

dropwise to a solution of 2-dibutoxymethyl-4-fluoro-1-nitro-benzene (8.5 g, 28.4 mmol)
in tetrahydrofuran (250 mL) at -78°C. Warm the reaction mixture -45°C to -50°C for 30

20 minutes, cool to -78°C, and add vinvlmagnesium 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 10 room
temperature and extract with diethyl ether (200 mLx2). Wash the combined organic
phases with saturated aqueous sodium chioride (400 mL>2), dry over sodium sulfate, and

25  concentrate under reduced pressure. Dissolve the residue in tetrabhydrofuran (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 agquecus sodium bicarbonate (200 mL.»3) and
saturated aqueous sodium chloride (200 mIx2). Dry the organic phase over sodium
sulfate and concentrate under reduced pressure. Subject the residue to silica gel

30  chromatography, eluting with 5% to 10% ethyl acetate in hexanes to provide the desired

compound as a pale vellow solid (2.6 g, 56%).



Treatment G oup Tunor G owh Delay Mean + Standard Error (Days) p- Val ue**
Captisol vehicle 0 + 5.9 Saline vehicle 3.8 + 4.5 Conpound g5 ng/ kg) 2
+ 2.2 O sPOHPERYY kg) 23 + 10.3 - Conpound | ci spIP&qu%;ﬂﬂﬂWmF + 8.3 <0.01
10*5 ng/ kg of Conpound | and 10 ng/Kg cisplatin **Effect of conbination
relative to cisplatin alone WD 2009/ 006043PCT/ US2008/ 067614 15 Tabl e 15:
Cisplatin in Conbination with Conpound I in Col o-205 hunan col orect al

carci noma xenografts 5 ng/kg cisplatin is dosed |IP alone and each in
conbination with 5 ng/ kg Conpound | (injected IV). Conmpound | at 5ng/ kg

(i njected | VigNivR(@bsodosed: a3l100Bsa3Da0.05 (brs, 1H), 7.62 (d, J = 7.6 Hz, 1H),

7.42-7.39 (m, 2H), 6.60 (d, J= 5.4 Hz, 1H).

3-Fluoro-1 H-indol-7-vimethyl-aminol-ethanol

5 Add 2-aminoethanol {1.93 mL, 32.0 mmol) followed by acetic acid (2.01 mL,
48.0 mmol) to a solution of 5-fluoro-1 H-indole-7-carbaldehyde (2.6 g, 16.0 mmol} in 1,2-

dichloroethane (40 mL). Stir at room temperature for 15 minutes. Add sodium
triacetoxyborobydride ( 4.07 g 19.2 mmol) portionwise. Stir the reaction mixture at
room temperature for 3 hours. Add saturated aqueous sodiutm bicarbonate (100 ml.)

10 slowly followed by 1 N NaOH to pH ~9. Extract with ethyl acetate (100 mLx3). Wash
the organic phase with saturated aqueous sodium chloride (200 ml.x2), dry over sodium
sulfate, and concentrate under reduced pressure to provide the desired compound as a pale
yellow solid (3.2 g, 96%).

TH-NMR(300 MHz, CDCLY: 8 9.71 {brs, 1H), 7.24 (d, J=2.7 Hz, 1H), 7.19 (dd, J= 9.5,

15 23 Hz 1H), 6.79(dd, J=9.8, 2.2 Hz, {H), 6.49 (dd, 3.1, 2.2 Hz, 1H), 4.15 (s, 2H},
377 (t, /=52 Hz, 2H), 2.84 (t, J=5.2 Hz, 2H).

(5-Fluoro-1 H-indol-7-vimethv)-(2-hydroxy-ethy-carbamic acid reri-butyl ester

Add a sohution of di-text-butyl dicarbonate (3.63 g, 16.65 mymol} in
20 detrahydrofuran (40 mL) dropwise to a solution of 2-[(5-fluoro- 1 H-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 suifate and
concentrate under reduced pressure to provide the desired compound as a pale yellow oil
25 (4.9 g, >100%}).
'H-NMR(300 MHz, CDCL): §10.17 (brs, 1H), 7.27-7.23 (m, 2H), 6.81 {dd, /= 9.4, 2.4
Hz, 1H), 6.50 {dd, /= 2.9, 2.2 Hz, I1H), 4.67 (5, 2H), 3.72 (brs, 2H), 3.33 (t, /= 5.3 Hz,
2H), 1.50 {s, 9H).

30 acid  2-[tert-butoxycarbonyi-{5-fluore-1H-indol-7-vimethyi

Methanesulfonic

cthyl ester



5control group. Animals received 3 consecutive cycles of cisplatin and
Compound |, each cycle separated by 7 days. Treatnent G oup Tunor G ow h
Del ay MeanWe 2p94f@ar d Error (Days) p-Val ue** Capti solPGIERPEFEO4+ 1.4
Saline vehicle 4.8 + 2.1 - Conpound ¥ (5 ng/kg) 10.9 + 2.2 - Cisplatin (5
ng/ kg) 18 + 3.5 - Conpound Icisplatin* 31.5+ 18.6 <0.001 *5 ng/kg of each
of cisplatin and Conpound | **Effect of conmbination relative to cisplatin
al one 10Tabl e 16: Carboplatin in Conbination with Conpound | in NCl -H460
human non-small cell lung cancer xenografts Compound | is dosed IV at

5 ng/ kg al one anddwidcihyBRinB DY d4Gn1Car PRLBIIBwEy rdshdigiohs cRv@ky 14 days x 3
cyclee, For LLashenL, QLOHRS SSCEL VL0, 20N SOTRRUNG T R, G optat
G oup Tunor CalewiducDed-ayutiVesn (49 Shamokarsd 4 Bmeobrin {iDdyrshethane (70 mL) at

0°C. Str the reaction mixture for 30 minutes at 0°C. Difute with ethyl acetate (200 mL),

5 wash with sequentially with saturated agueous sodium bicarbonate (200 mLx3) and

saturated aqueous sodium chloride (200 mLx2). Dry the organic phase over sodium

sulfate and concentrate under reduced pressure to provide the desired compound as a

yellow brown oil (5.9 g, >100%).

'H-NMR(300 MHz, CDCL): 8 10.07 (brs, 1H), 7.28-7.2 {m, 2H), 6.83 (dd, 7= 9.3, 2.3

10 Hz, 1H), 6.50 (dd, J= 2.9, 2.2 Hz, 1H), 4.67 (s, 2H), 4.17 (, J= 5.5 Hz, 2H), 3.51 (1, J =
3.6 Hz, 21D, 2,79 (s, 3H), 1.51 (s, 9H).

S-Fluoro-3.4-dihvdro-14-11.41diazepino[6.7.1 -Ailindole-2-carboxvlic acid fert-butyl ester

Add sodium hydride (60%) (666 mg, 16.65 mimol) in one portion to a sotution of

15 methanesulfonic acid 2-[rers-butoxyearbonyl-(5-fluoro-1H-indol-7-yhmethyl)-amino]-
ethyl ester (5.9 g, assume [5.14 mmol) in dimethylformamide (40 mL) at G°C. Stir the
reaction mixtare at 0°C for 10 minutes and then at room temperature for 30 minutes. Add
water {200 mL) slowly. Filter and dry the resulting yellow precipitate to provide the
desired compound (4.14 g, 94%),

20 'H-NMR(300 MHz, CDCly): §7.15(d, J= 9.1 Hz, 1H), 7.07 (s, 1H), 6.78 (dd, J= 14.7,
2.8 Hz, 1H), 6.49 (d, J=3.1 Hz, 1H), 4.81 (s, 1H), 4.76 (s, |H}, 4.25-4.23 {(m, 2H), 3.94-
3.83 (m, 2H), 1.49 (s, OH).

O-Fluoro-7-methoxvoxalyl-3.4-dihvdro-1H-[1 . 4]diazepino[6.7.1-Ailindole-2-carboxvlic

25 agcid rerr-butyl gster
Add oxalyl chioride (1.62 mL, 18.56 mmol) to a sohution of 9-fluoro-3 4-dihydro-
1H-{1 A\diazepine]6,7,1-hiTindole-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
temperatare over 1.5 hours and then cool to -53°C. Add methanol (11.6 mi., 286 mmol)
30  and stir at -5°C for 30 minutes. Add saturated aqueous sodium bicarbonate (100 mi) and
extract with ethyl] acetate (100 ml=3). Wash the combined organic phase sequentially

with saturated aqueous sodium bicarbonate (200 mL=3) and saturated aqueous sodium



p- Val ue** Captisol vehicle 2.4 - 0 - Saline vehicle 2.9 +2.7 Conpound | (5
ng/kg) 3 + 1.4  Carboplatin (50 ng/kg) 2 + 2.9 _ Conpound | + carbopl ati n*
8.6 + 13. 5WERIPPUN4SS +50 ng/ kg carboplatin and 5 ng/ E§TEE2EEA8HNd |

**Ef fect of conbination relative to®arboplatin alone WO

2009/ 006043PCT/ US2008/ 067614 16 Table 17: Carboplatin and Penetrexed in
Conbi nation with Conpound | in NCl -H460 human non-small cell |ung cancer
xenografts Compound | is dosed IV at 5 ng/kg alone, with 10 ny/ kg
carboplatin IP, with 300 ng/ kg penetrexed IP, and with 10 ng/ kg carbopl atin
| P and 300 n@ifik@e penRtruxed thdbredhdesisagict SdemenijtdAd daysntarad cycl es. For

treat nent groups yeceiving bot. Tpound | . and carb I Ny.o,Garboplatin.is
admi ni st er ed rﬁ‘[uﬁe@tpéegwf)erlogrro “F ROt aIizfc)ﬂr:owtsr0 g(g(ltsﬁlgaﬁ’tﬁé’ ‘oups receiving
bot h ConpountI-NMRFE0 pElrethexed 8.3 enBi)r &oded, A=s6.lnilHj, stéfddd/-2W. hour s pri or

to conpound é.agg,gg%t%prs?ﬁ-i PRy, £k L BALARALALAUDDBOAYY g, Compound 1

carboplatin an xed, penetrexed is a ni stere 4 horns 10 before
Conpound PandlchtbepHatin is administered 60 minutes before conpound 1.
Treatment G oup Tunor G owt h Del ay

Preparation 3
349-Fluore-1,2,3,4-tetrahydro-[1,4]diazepino]6,7,1-Ailindol-7-yD)-4-imidazo[1,2-a]-
pyridin-3-vi-pyrrole-2,5-dione dilydrochloride
10 Add potassium fert-butoxide (4.58 g, 40.92 mmoel) in one portion to a solution of
O-fluoro-7-methoxyoxalyl-3,4-dihydro-1 H-{1,4]diazepinal6,7, 1-kilindole-2-carboxylic
acid rerr-butyl ester (5.13 g, 13.64 mmol) and 2-imidazof1,2-a]pyridin-3-yl-acetamide
(2.39 g, 13.64 mmol) in dimethylformamide (80 mL). Stir the reaction mixture at room
temperature for three hours. Add saturated aqueous ammonium chioride (200 mL) and
15 extract with ethyl acetate (200 mLx3). Wash the combined organic phases with saturated
aqueous sodium chloride (200 mL.x3), dry over sodium sulfate, and concentrate under
reduced pressure. Dissolve the residue in dichloromethane (20 mL) and add 4N HCl in
dioxane (40 mL) dropwise, then stir at room temperature for 4 hours. Filter the resulting
precipitate and wash with diethyl ether to provide the title compound as a red solid (4.4 g,
20 68%).
MS(APCL:: m/z =402 [CaaH1FNsO0 + H]'

EXAMPLE 1

7-(2,5-dihydro-4-imidazo[ 1,2-ajpyridine-3-y1-2,5-dioxo- 1H-pyrrol-3-y1)-9-fluoro-1,2,3 4~

25 tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolof3,2,1-jk}{ 1,4 ]benzodiazepine
Add piperidine-1-carbony! chloride (0.5 ml., 4.0 mmol) to a solution of 3-(9-

fluore-1,2,3 4-tetrahydro-[ 1, 41diazepino[6,7,1 -kilindol-7-yl)-4-imidazol 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
30 mmol) and piperidine-1-carbonyl chloride (0.5 mL, 4.0 mmol). Stir at room temperature

for 5 hours. Add ethy? acetate (300 mL) and wash sequentiaily with saturated aqueous

sodium bicarbonate (300 mLx>3) and saturated aqueocus sodium chleride {200 mL). Dry



Mean + Standard Error (Days) p-Value* Captisol vehicle 0 + 3.4 Saline
vehicle 2.7 + 3.8 Conpound | (5 ng/kg) 1.4 + 3.8 Penetrexed (300 ng/kg) +
Car bopl at i WO20/%rkg) 2.8 + 2.8 Penetrexed (300 ng/HgyjUset und | (5
my/ kg) 3.1 + 3.3 Penetrexed (300 ngkg) + Carboplatin (10 ng/ kg) +
Compound 1 (5 ng/kg) 10.5 + 3.8 <0.01 *Ef fect of penetrexed, carboplatin,
and Conpound | relative to carbop atin + penetrexed The data in
Tables 13 - 17 denonstrate that the potentiation of chenotherapeutic
drug-induced tunmor grow h delay by Conpound | is statistically significant
relative to iBergdhd praRiov@ranhsutat ay coavsad ubler fdb@echernt hebapeut i ¢ drugs
al one. Pr epa'li’hg'gelsi 1r1]e t% silica gel chromatography, eluting with 0% to 3% methanoel in ethy] acetate

10 provide the title compound as a red solid (700 mg, 45%).

m.p. = [88-190°C.

5 MS(APCI): m/z =513 [CoaHasFNgO; + H]'.

EXAMPLE 2
7-(2,5-dihydro-4-imidazof 1,2-alpyridine-3-v1-2,5-dioxo- I H-pyrrol-3-y1)-9-fluore-1,2.3,4-
tetrahydro-2-(1-piperidinyl-carbonyD-pyrrolo{3,2, 1 -jk][ 1,4 Tbenzodiazepine
10 methanesulfonate
Heat a shury of 7-(2,5-dihydro-4-imidazo[ 1,2 -a]pyridine-3-y1-2,5-dioxo-1H-
pyrrol-3-yi)-9-fluoro-1,2,3 4-tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrolof 3,2, 1-
ki1 41benzodiazepine (500 mg, 0.976 mmol) in methanol (2.5 mL) to 64°C. Add 2
solution of methanesulfonic acid (64 ul, 0.976 mmol) in methanol (1.0 mL) over 5
15  minutes. Stir the mixture at 64°C for 15 minutes and then add isopropanol (5.0 mL) over
30 minutes, Allow the resulting slurry to cool to room temperature over 1 hour and then
stir at room temperature for 4 hours, Fikter the slurry, wash with isopropanol, and dry
under reduced pressure at 42°C 1o provide the title compound as an orange solid (478 mg,
38.5% (adjusted for 9.9% volatiles in starting material and 1.0% volatiles in product)).
20 mp. =2823°C (DSC)

EXAMPLE 3
7-(2,5-dihvdro-4-imidazof 1, 2-a]pyridine-3-y1-2,5-dioxo- I H-pyrrol-3-y1)-9-fluoro-1,2,3,4-
tetrahydro-2-( I -piperidinyl-carbonyl-pyrrolof3,2,1-jk]{ 1,4 Jbenzodiazepine ethanolate

25 Heat a slurry of 7-(2,5-dihydro-d-imidazo[1,2-alpyridine-3-y1-2,5-dioxo-1H-

pyrrol-3-yh-9-fluoro-1,2,3 4-tetrahydro-2-( I -piperidinyl-carbonyl)-pyrrolo[ 3,2, 1-

jk1[1,4]benzodiazepine (2.0 g, 3.9 mmol) in ethanol (30 mL) to 70°C. Add 5M HC1(0.73

mL) all at once. Stir the mixture at 70°C for 10 minutes and then add IN NaOH (3.63

mL) over 3 minutes. Stir the mixture at 70°C for 2 hours. Allow the resulting shurry to
30 coolto room temperature over | hour and then stir at room temperature for 3.3 hours,

Filter the slurry, wash with ethanol, and dry under reduced pressure at 42°C t0 provide the



2-imdazo[ 1, 2-a] pyridin-3-yl-acetam de 4 4-Di met hoxwbut - 2-enoi e aci d et hyl
ester 20Add potassium carbonate (16.5 g, 120 mml) to a sol ution of

di met hoxy HEEP®VHUEHyde (60% wt. in water) (15 mi, 10CFPGHIOPYSHE 4t ri et hyl
phosphonoacetate (20 nL, 100 mmol) iH 210 L tetrahydrofuran and 30 niL
water. Stir the mxture at roomtenperature for 4 hours. Pour the reaction
m xture into diethyl ether (200 nL) and wash WO

2009/ 006043PCT/ US2008/ 067614 17 with saturated aqueous sodium chloride. Dry
t he organi ¢ phase over sodium sulfate and concentrate under reduced
pressure to pitasingdent hemdesidsed € onpoundadstea fy elsloeulatied in ¢ddin8 g, 909 .
1H—N|\/R(300 J=15.9, 4.0 Hz, 1H), 6.13 (dd, J= 15.9,
1.4 5Hy, mafﬁr‘%g‘%%wﬁd%eﬁmd’g‘%id% He, 1H) 4.22 (q, J= 7.1 Hz, 2H), 3.34
(s, 6H), 1 3@11(?17974"@(1}&6} 3H) . I m dazo31. 2- al pyridin-3-yl-acctic acid ethyl
ester Heat ame(fg:jérr%P?&c:pd&ﬁeagé(@@élmﬁmlgytlmalqi@yﬂog @89aQU(¢/6®t7@y”| ester (43.5 g,
250 mmol ) 10and p-tol ucnesul fonic acid (4.75 5 mol) in acetonitrile
(240 n) énd4%f’e1r28(‘(1520r9f‘)31§t7414éf Iu¥%for 2 hours Cool the reaction mixture
to roomtenperature and add 2-am nopyr- idine (18.8 g, 200 mml) Heat the
m xture at reflux for 16 hours theEX %% o roomtenperature. Dilute the
reaction mxture wth ethyl acetate % B m.) and wash sequentially with
saturated aqd léb&élh&bdﬁmmctm[éar"dﬂmnatz{eﬂfmdinm(&)~pmﬁ3 sbdhavdd.2¥baqueous

sodi um chl ori d[ 1&%9(9(92 M%}ldmgc)ﬁb&% p%&@[@'2%9}“@%&@%6%&;;&9%&4&315U| fate and

concentrate un r educe ressure IGU}Pr oVli desired COFYDOUI’ld as a

brown oi 119(30 g, Hm%qluffy of (2frqhmréﬁ(43 AR 22 lpreding Y168 e (l; J= 6.6 Hz,

élg)d,’ ( 7. 6? ( Gyﬂ%&_§-yg~9lﬂub%r}42133tetrgly&6 2((%{)%)&?;13}71 -LarbdQy1{-Shaholof2, 8. 92F?) 8 T2251|('|) ,
. t, J= , L A q, J= .. . t,

e o S T S e

i mdazo[ 1, 2- ajipyt | dinf B+ HCE &det ihe tapeduetibykiuast @ R0(3Bpidly add¥limmol ) in

NF- 13/ MeOH %ﬂ%ﬁﬁ&*géf{omlm@é&emg& ik to8r§m£’n ko ﬁlea%%gmfaeag% {@lued 5 hours.

Cool 25 the reaction m xture room tenperature and concentrate under
reduced pressgr dlowThesgtrensipa trceglity c@emmmram ¢ Klobrebfetohandne v@gtMcat e, and

fi : Iter thfa (r]I %ﬁ#ghér!t%ug@ﬁﬂﬁtnﬁh%f%a%eﬂaﬁdQ[&%b@@]&ok&y@@&bd’@@rrﬁéhﬂpoggd(SS 31 6 o
ye Oow SOl | =
Lo | 2y °%7 G3bpte xSy TRy skt TG, m% oy Bty (7 17 Gl

J= 7.7, 6.7 Bre%lH)227756k80: pdot7.650° 8b8%, 6.910,1 = 6.8 Hz, 301H), 3.81 (s,
21-3). WD 2009/ 006043PCT/ US2008/ 067614 18
20 EXAMPLE 5

7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-y1-2,5-dioxo-1H-pyrrol-3-y1)-9-fluoro-1,2.3.4-
tetrahydro-2-{ 1-piperidinyl-carbonyl)-pyrroiof3,2,1-ik][1,4]benzodiazepine hydrate IT
Heat a slurry of 7-(2,5-dihydro-4-imidazof 1,2-a]pyridine-3-y1-2,5-dioxo-1H-
pyrrol-3-yD-9-fluoro-1,2,3 4-tetrahydro-2-(1-piperidinyl-carbonyl}-pyrrolo[ 3,2,1-

25 jki[1,4]benzodiazepine ethanolate (200.6 mg) in water (25 mL) to 75°C for 0.5 hours.
Add 0.72 mL of IN BCI and continue to heat for 0.75 hours. Rapidly add 0.72 mL of IN
NaQH, Allow the suspension to cool to room temperature. Collect the solid using
vacwum filtration through Whatman #1 paper, rinse with 20 mL deionized water and
allow to dry loosely covered for 2 days.

30  Powder X-ray Principal Peaks {Degrees 2 Theta, Intensity)y. 6.878°, 100%; 5.732°,
58.7%; 11.550°, 82.8%; 18.426°, 20.7%,; and 10.856°, 44.2%,



Preparation 2

9- Fl uor o- 7- net hox oxal y1-3, 4-di hydro- 1H-[ 1, 4] di azepi no% ]ll ndol e- 2-ca
rboxylic WO 2009/006043 acid tert-butyl & vt

2- Di but oxynet hvi -4-fl uoro-1-nitro- béfizene 5Heat a sol ution of
5-fluoro-2-nitro-benzal dehyde (10 g, 59.17 mml), butanol (20 ni, 219 mmol)
and g-tol uenesul fonic acid (600 ng, 3.15 mmol) in toluene (200 nL) at
reflux for 2 hours in a flask equi pped with a Dean-Stark trap. Cool the
reaction mxture to roomtenperature, dilute with ethyl acetate (400 ni),
and wash sequentially w t h sat ur atiexiaiguieous sodi um bi carbonate (300 nl83)

and saturate us , rygani ¢ phase
over sodium 2@3%13‘?@: a% cen&?ﬂg%%?TL ?ﬁg‘% 653 g%ﬁggﬁggﬁhﬁ%ﬁpﬁgggr ovi de the
desired conpotatahyae- ?a(lﬁmeeélybérlc$fmyf®1p1’ﬂ€("1372é,lk}@@%eﬂzoi’i@mwy\?@@ MHz, CDC13):

87.91 (dd, J= 8 %eat%-sl%:r}"gﬁ’] (3&'5")(1111 gloﬂeim(dgﬂ)flb ﬂp}%d&c 3%1@513%% i4), 7.15-7.09
(m 1H), 6.04 mg 1.44-1.32 (m

4H), 0.925( tPYﬂ:?l iylwél“ﬂf Uérfb‘a‘ sdm?ﬁ Qé?kﬁ‘lnmaibﬁ@rpé fﬁﬂ"@é hal dehyde

Add vi nyl magjkﬁS n]BélﬂzblﬁﬂBplﬁi:e:t}(mholM ([ztm 1 epriatuyter(of wkan75°8 Bor 8.6Mhour85. 2 mmol )
o2 10, gl 0 Ol SR O <ol g opELBerene, (2,0
-45C t 0 - 500nfreme3Cvap frimnpteeutil ¢ oll ht&‘eﬁ hegrgddeda Adterdapd asy pddipoprabevesi um bromi de

(1 Min tetr ﬁ@ylg%éﬂgl&{t@%mam‘t 2oy 0%5}1@11@%@{1])3& Qfo@@\’n\ﬁi‘.&%ensm%%& he reaction
m xture to -45C

0 -50C for 20 m nutes, 'ﬁt{ %“h‘g sat ur at ed _aqueous anmmpni um
chl ori de 10 30y PeRpgFmiehE! i ﬂlﬁFsé“ct"Bc“ﬁ‘ﬁg e PR 74 PERE r act wi t h
di et hyl et hefinst 2;@92mﬂn8aémmééﬁsfhtertahealmﬁbﬂ@ec@bs@y @amcbfom:a@es Wi th saturated
aqueous sodi Howdc 12% -1y Pnacn[gcjlp akst ge’q 2%’1%' Meen;:u&rz ? gldéml&w 9-1'14@;»0 and

25concentrate res ureé He 'resi ue i’n

t et r ahydr of uﬂ(wi% (4.00°, 3L.9%; lddia9 ‘0365 MM L009020%)., and stir for 20 minutes.
Dilute the mxture with diethyl ether (200 nL), wash sequentially with
sat urated aqueous sodi um bi car bonat e &200 m_.s3) ~and sat urated agueous
sodi um cHFori de (200w B prefepsply fprpulasy gaAThRmBeadal GPersepaiuM sul fate and
concentrate mdﬁgtraﬁeduegﬂleﬂr ESSH F@muiTii ﬁﬁpnﬁel’fﬁmip&ﬁ]ﬂdbhea to silica gel 30

chr omat ogr aph el uti n 5%nto 10 e.Jn hex es to provide
She e Lod” bt Aok B ot taresiil 135 B0 i RNgh S 0 P

2009/ 006043P§ﬁ£i=1§a@08d @&@&Metﬂ&ofﬁmxa&mem um&)nz #56131@21)& (s, 1H)
o, 1r) o 1A Rl e s ST R T e e ey

2-am noetmanﬁﬁlo‘@ﬂ:g9®m|u1_1;10n$2dr@;)1¢ﬂml ) followed by acetic acid (2.01 nL, 48.0
mol) to a solution of 5-fluoro-1Hindol e-7-carbal dehyde (2.6 g, 16.0 nmol)
in dichloroethanc (40 nm.). Stir at roomtenperature for 15 m nutes. Add
sodi um t ri acet oxyber@hiaiiaeratiqe! cpmpaeign meybeprRtsH PY SPline AR St i 1 t he
reaction m Xt ghaddacduNy ﬁcemereaatzwreohtemrth@eomwamg/mm@ldz -padolidoat ed aqueous

Bty oot o R Ao aaR Tt ok Rl 4]t ponberss e & S 11

sat ur at edsaqueaus vsacewm shidxamerdel (20Q@ML682)10%dy yolauer sodi um sul fate, and
concentrate under reduced pressure to provide the desired conpound as a
pal e yellow solid (3.2 g, 96%.

Formulation Example |
Prepare & first sclution by adding 30.0 g SBE7-8-CD to 71.25 mL of water and
stir or agitate until completely dissolved. Add 10.0 g peloxamer 188 and continye stirring
30  until compietely dissolved. Prepare a second solution by adding Compound I ethanolate
1o 2-pyrrolidone according to the following formula: mi 2-pyrrolidone = (actual

Compound I ethanolate wt (mg)/50 mg/mL) x 0.5. Add the first solution to the second



1H—NNR(300 MHz, CDC13): 69.71 (hr s, 1H), 7.24 (d, J= 2.7 Hz, 1H), 7.19
(dd, .1 =9.5, 152.3 Hz, 1H), 6.79 (dd, .J= 9.8, 2.2 Hz, |IH), 649(dd, J=
3.1, 2.2 HZVOZQWGOGW 15 (s 2H), 3.77 (t, J= 5.2 Hz, 2‘]4)“‘152““8’%7@? 5.2 Hz,
2H). (5-Fluoro-1Hindol-7-ttl met hyl )¥(2- hydroxy- et hyII-carbar nic acid
ten-butyl ester Add a solution of di-tert-butyl dicarbonate (3.63 g, 16.65
nmml) in 20 tetrahydrofuran (40 nL) dropwi se to a solution of
2-[(5-fluoro-1Hindol-7-ylmethyl)- am no]-ethanol (3.15 g, 15.14 mol) in
tetrahydrofuran (60 nL) at OC. Stir the reaction m xture at room

tenperature fdkicd NMRULHS resﬁdﬂg s@ﬁhaqlmla@éawtzqm( 20O hy@hchingash wi th saturat ed
aqueous sodi um chl ori de ani Cg)l@ se over sodium sul fate and

concentrate ﬂﬂ%F@P‘Sleféﬂr(B%bé%Waém o"pP “PHE"Gesired conpound as a
pal e yellow oi| 25(4.9 g, >100%. 1H NVR(300 MHz, CDC13): 6 10.17 (hr s,

1H),727723( dd, J—29
2.2 . f&n%@ Qiﬁgnagém%gdm‘gmw% gnltzﬁ(g'msgn 5‘%;?41!}_&? _&:gtg?gmé‘z 150
(s, 9H). 30I\/E@Ihméﬁtiﬂfﬁ@hﬂﬂéﬂcé}élpﬁlyzmemiéﬁ@tﬁlb@ﬂt“@‘)t’?féﬁlﬁlbﬁnﬁliﬁe(wmplﬁn

or 0- 1H-i ndolyfmwi Jfﬁ%ﬁ%fﬁlﬁ%\%ﬁh%l:t‘@pﬁ%ﬁb%ld iRShE! This WRture is then combined

2009/ 006043PCT/ US2008/ 067614 20 Add triethylanmne (4.64 nilL, 33.3
nunol ) f ol | owebatdsrtoas Melpreguy g RfISBERPSH dan paredssqition Befgdnn| ) to a

sol ution of ﬁl&nﬁdcb&@x&ﬂ}y%&ﬂeptﬁlﬂ&lﬁymwhdﬁidlﬂﬁr(uﬂ”ulﬁt}ﬁdlﬂ@ﬁﬁyxﬁét%kk)f&q)dfon&ar bam ¢ aci d
tert-butyl est(g &(_ f%{: rgﬁ mol ) in dichloronmethane (70 nm.) at
0C. Stir the*PEactiEe WEFP%: %Pm%ﬁcm nutes at OC. Dilute with ethyl
acetate (1200 nL), 5 wash with sequentially with saturated aqueous sodi um
bi carbonate (200 mL83) and sat Upateds ‘?1 %&ngsodl um chl oride (200 m ., 82).
Dry the organi c phase over sodium su ate and concentrate under reduced

pressure to pr ovilehpaie h&rstiebitivdey 4GP RS -FaCly & 0Ok Brodweteid (5.9 g,
>100%) . 4\4'}(58& Q@Mﬂhﬂ%@@d Bd 48Q-sOdtidnlS CSmpolutd pemndds 7.2 (M 2H),
6.83 (dd, 3= 2 T AdddSJu &S ] 'H, 4,67 (s,
2H), 4.17 (t dccgi.dmgtcghq_fg ionrl.g)forrrg dsflL((}lf firstjso ugors—qqitudlﬁgiﬁ?oun{éi eﬁgmg( dge 31 4y, 1.51
(s, 9H. 8- FMU@&EO(}V‘)@mé/mdD hM&ﬁe(DC&hj:roilﬂdilbﬂiﬁho&ﬁ@@l(ﬁl@)lﬁﬂ{?méfnﬂnlQdﬂﬁhbl e- 2- car boxyl
c acid tert- % %c!um?ﬂst ea"r’ioléat\ggf%érfg 6"@%%’95 gfoo I@%é/mé omporlT}ng 16.65 mmol ) in

one portion t0" Ion anesulfoni ¢
2- [ t ert - but oxthoalktyonydd-1N3iG] kerorpe ke fablodngralebinemhyl )of BRfRblo2ddt hyl est er
(5.9 g, assuga%m;i%o;hﬁ%om!mnbﬂe Qﬁb&@ﬁﬂwﬂﬁm%/mg):o@l{gou% Stir the

wtm?gg
reaction mxture at 0C m nutes and then at roomtenperature for 30

m nut es. Add HEeBR)- (52]0@1%‘1‘1?)50%‘[&8\}\%“5} all F‘?”FHO%‘}d bahdissas t he resulting yel | ow
precipitaie to prow de the desired conmpound (4.14 g, 94% . 201H NVR(300

e, B 57 3o B Sl i L e S B 220 T, .
2 Hj 3. é4 388 (qmvai@rm))f Catnpg@nd(l 9ra Gdmaceutically g}c@table@ﬁiogrﬁ-sm&tm(sﬁf '
oxal yl -3, 4- d‘tohan%&he&% e&%&%fé%@gté%ﬁ%&@%@n@% . -t?qulég{&lo Gy boxyli ¢

25aci d ten-butyl "ester oxa ch ori 18.56 mml ) to
a sol uti on ofinitial sclution pH), optionally in the presence of a pharmaceutically acceptable buffer,

9-fl uoro-3, 44li-h mgg%mktoxﬂﬂ;cdh@rzc@Qbm{l&el%mé;ryfabdebtsmda@o&og@{e bexydic acid
tert-butyl ester et her (100 nL)

t-bu
at -5C. War mMsHiss “S‘@Qc?‘?edﬁ iRt Apae f8)bF‘8’6ﬁ‘t%2t5éﬁ%éP§’ft{h?8h BP/%F“'“?L&“% hours and
t hen cool t 0aechfEabicAdet (fmii kol pl Thib redling286ticnTamilaBO magde st ir at -5C for

30 mi nutes. d sat nd extract
wi th ethyl acenmtq'w#%%é)%r‘?ﬁg‘g‘)%&gvé ﬂﬁQ&kgng% %ﬁeﬁégf} §§ﬁﬁ%zg%ﬁﬁoé{%s equentially
with sat ur at ecoidduesasongetblant ticodionatiew{#a00 nl83) and saturated aqueous
sodi um \6@ 2009/ Oﬁ@@ﬁﬁ%%%@ﬁés@@&@&@mnge of 1 molar equivalent up to an

amount required to administer no more than 13.4 gm of SBE7--CD fo a patient in a day.



21 chloride (200 nm.x2). Dry the organic phase over sodium sulfate and then
concentrate under reduced pressure to provide the title conpound as a
yel | ow sol W& 2850494y, 939 . H-NI\/R(300 MHz, CDC13): %Téféﬂ’?g“ﬁ?‘ﬂ}ﬁ), 8.04 (d,
J= 6.8 Hz, 1H), 6.89 (dd, J= 19.7, 8%6 Hz, 1H), 4.90 (s, 1H), 4.81 (s, 1H),
4.45-4.43 (m 2H), 4.05-3.93 (in, 2H, 3. 95 (s, 53H), 1.42 (s, 911).
Preparation 3 3

9-Fluoro-1, 2,3,4-tetrahydro-[1, 4] di azepi no[ 6, 7, 1-hi ] i ndol -7-y1)-4-im dazo[ 1
,2-a]- pyridin-3-yl-pyrrole-2,5-dione dihydrochl oride 10Add potassi um
tert-butoxide p(eécnéa%lﬂmﬂﬁ SBR7- mwlsa frbo 1.0 B84 (P@61kA e@ﬂvi}@tsﬁﬂ@@blﬁfeh Qs of

9-fl uoro-7- yoza 1-3,4-dih 0- 4] di aze |no 1- hfl i ndol e- 2-ca
rboxylic aci Oi’f‘gﬂ Bt V%ﬁaréjg‘f‘éalle“fs zlg?@y?fg%%ﬂ’]oﬁfﬁﬂ“ﬁ S Binkis

2-imdazo[ 1, QemgopyiTiickspecBiyprefacet am de (2.39 g, 13.64 mmol) in

di et hyl f or mam d ) : i . enperature
for three hours. %Adpglg u? Eadgéd fich Eggﬁgﬁg%%e %{ g‘?tlg%é)fu?&{]{m m.) and

15ext r act Swi bdpvet hi Ipfcé?éfé‘i &t @lt’@@@@“?ﬁ_&@)l *ﬁemﬁdtllf?éo eBHBredcgFgani ¢ phases

with satur atﬁﬁa@%ﬁ%&n %damménqrz A8 1.6208sm%3)ec. Hhdta@M@ftias0di um sul fate,
and concentrate under ress re Di ssol t he

r i.n
di chl or onmet hiHE} %Isﬁf_)““’ ta’ﬂa dijgqn PRy %?Féj ?ngﬁﬂt‘y“sﬂ’rgopw se, then
stir at roomhtgitpehadoliien fapH4esh@ur B5. ﬁleh:teealfhxtdhehinmidﬁs m¢ferpieci pitate and

050" 6505 - w5t Al MSec PR AR, b S SIRAL I AR RURER !4 (44
7-(2, 5- d|lﬁde@rmww@IaZ@Fm@a@}”fpfwfﬁﬁxowe:olapqmzdszemlocﬁd@mnq slqﬂlpfwnrﬁm -3-y0-9-flu

oro-1, 2,3, 4- harmaceutzcak formulation arts to bt&blhze the pH of a ﬁnai solution in a parncular pH

25tetrahydro 2- (1-pi peridinyl-car 1, 4] benzodi azepi n
e Add Prgef PW?‘F@“WC“&T’F‘E?BWR}F b‘iﬁ‘ﬁ/ 6’% “dgpikoep *B*L ﬁ‘f_ffe‘"“zi“ e%’lﬁl ‘)‘J to a solution
of 3-(9- ﬂCld glycine, and tartaric acid or pharmaceut:cal]y acccptable salts thcrcof

fluoro-1, 2,3,4-tetrahydro- e |nd i mdazo[ 1, 2-
a] pyri di n- 3- Phalrrndcetmca dCCﬁpt%le sdﬁjs oq'%h gi 1ndiu(b§jf}8 S0 nml1 Sn é)ﬁt “%{‘P"I)%Iﬁghyl am ne
(2.09 n,15 15Jt® mfmeyl thiatrp Hhemhafmmalh( @Oeph#zl)c bU® isrpreaent mglrferelapier at ure over

ni ght. Add tﬁ"&rﬁﬁ@%‘ldﬂﬂ ﬂ@fcl(ré]d Iﬂﬁﬂﬁleuncﬁiﬁacgbgtam&f}erand pi peri di ne-|-carbonyl
chloride (0.5 tir at room rrperature for 5 hours. Add et hyl

acetate (500 rrL) ﬂdwalpe\%@h §éa@ﬁvwﬂM‘%ff)%@ﬁwbsf%h%%@a%@od. um
bi carbonat e (3RAinalsyBliongit rsabiAhad baguealts aSjDﬁlhdﬂﬁﬁicﬁhhﬁmg gdeank200 nL). Dry

WD 2009/ 00604 3PCT/ US2008/ O ani ¢ .pha Qve jumsul fate
and concent r 31 VR g‘rzeqcnép(fhﬁur%ojf%eeségﬁoflelfnegg%ry Xe flg dZ%Prenél {GSO 'gl((jmm l'ica gel

chr omat ogaﬂapbtyooneﬂemparm}ewptdﬁm@%to 3% et hanol i n ethyl acet ate to provide
the title COWpOUFI(ﬂe ﬁéal Q)hftl%ﬁi ﬁglablgcvé(? lgﬂhmmu%d@any Zggﬁ'aj%accum(!aﬁﬁ 190C. 5
MB(APCI): nilz = 513 FRBEN H%{

7-(2, 5-di hydﬁf@ﬁwbierwézmpli O@daTWﬁlled’ r?éths ”%}‘1“02 msd R ig K range of 2.5 to

H- pyrrol - 3- y1}- Srefsdiet Qi Ryddbxtlie is preferred. The final solution pH may be in the range
g_gtr:ataﬂyg_lr‘]gszuq(zl% gl ulélqlpltycrab yl-lé&f pa}{g'c)quigr r.«”,o OfL %ha%l,o}utllon !»111 in’ thc] rla:l)negQZOdl azepi ne
7- (2, 5- diXydpis- ’le |3mlﬂatz%o@riferzedappwthecﬁmbw@ti's)xﬂpfw;ésb@n exksvediHpy lugds 3-y1)-9-fl u
oro-1,2, 3, 4- tn 9%»%%& fz(es:J'Cb‘Qi'rypoQ'aéSQéMhel g@nmnydpmmismhm;&s% 1-

k]2, 4]benzo zepl ne ng ) 1n nmethanol (2.5 nL) to 64C.
Add a sol uti é‘iﬁ“éﬁfd%ﬁé@ P#&ﬁ’é@%ﬂf’f*‘ ﬁ‘?“éPOaB‘Pﬂd‘u‘(aBl& feslrecomtigy@ WHOTEti n et hanol (1.0
m.) over 5

Formulation Example 3
30 Prepare a solution of 0,15 g tartaric acid and 12 g (5.55 mmol) SBE7-B-CD in 70
mL of water. Add 53 mL of 1.0 N HCI and mix at room temperatore. Add 1.1 g (2,15

mmol} Compound I ethanolate ancd stir at room temperature until dissolved. Add IN



15m nutes. Stir the mxture at 64C for 15 m nutes and then add i sopropanol
(5.0 m.) over 30 mnutes. Allow the resulting slurry to cool to room

t enper at ur ¥0RPOHP4hour and then stir at room t enper EUENEHY hour s.
Filter the slurry, wash with isoproﬁﬁnol, and dry under reduced pressure at
42C to provide the title conmpound as an orange solid (478 ng, 88.5%
(adjusted for 9.9% volatiles in starting material and 1.0% vol atiles in
product)). 20 mp. = 282.3C (DSC) EXAMPLE 3

7-(2,5-di hydro-4-imdazo[ 1, 2-a] pyridi ne-3-y1-2, 5-di oxo- 1H pyrrol -3-y1)-9-fl
uor o- 1, 2, 3, 4sodium hydroxide to a pH of about 2.9. Add sufficient water to achieve a final volume of

tete';];?]‘g?/g[ g- g- jx'r]a‘pngglgSh:ﬂgz!F {r?%’,s'%@u%&?@&%&kﬁ%&&?; 1{91L §1’ar%ge—]féd Q%Ju{ 1, 4] benzodi azepi ne
7-(2,5-di hydro-4-imdazo[ 1, 2-al pyridi ne-3-y1-2, 5-di oxo-1H

pyrrol -3-y1)-9-fluoro-1, 2,3, 4-tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrol o
[3,2,1- jK][1, 4] benzodi azepine (2.0 g, 3.9 mol) in ethanol (30 nm.) to 70C
Add 5M HC1 (0.73 nlL) all at once. Stir the mxture at 70C for 10 m nutes
and then add IN NaOH (3.63 nL) over 3 mnutes. Stir the m xture at 70C for
2 hours. Allow the resulting slurry to 30cool to roomtenperature over 1
hour and then stir at roomtenperature for 3.5 hours, Filter the slurry,
wash with ethanol, and dry under reduced pressure at 42C to provide the WO
2009/ 006043PCT/ US2008/ 067614 23 title compound as an orange solid (1.84 g,
92% (adjusted for 7.5%volatiles in starting material and 7. 7% vol atiles in
product)). rap. = 179.4C (DSC) Powder X-ray Principal Peaks (Degrees 2
Theta, Intensity) 8.989, 100% 9.787, 548.7% 12.846, 20.0% and 7.444,
17.5% EXAVPLE 4
7-(2,5-clihydro-4-imdazo[ 1, 2-a] pyridi ne-3-y1-2,5-di oxo- 1H pyrrol -3-y1)-9-f
| uoro-1, 2, 3, 4-

t et rahydro- 2- ( 1- pi peri di nyl - carbonyb-pyrrol o[ 3, 2, 1-j k] [ 1, 4] benzodi azepi ne
hydrate | 10Heat a slurry of

7-(2,5-di hydro-4-im dazo[ 1, 2- a] pyri di ne- 3-y1-2, 5-di oxo- 1H
pyrrol-3-y0-9-fluoro-1, 2, 3, 4-tetrahydro-2-(1-piperidinyl-carbonye-pyrrolo[3
,2,1- jKk][1, 4] benzodi azepi ne ethanolate (198.5 ng) in water (10 nL) to 80C
for 2.75 hours. Add 3.11 nL of IN Ha Wen the tenperature has returned to
80C, rapidly add 3.11 nL of IN NaOH Allow the tenperature to remain at 80C
for approxinmately 15 m nutes 15then all ow the suspension to cool to room
tenperature. Collect the solid using vacuumfiltration through Watnan #1
paper and allow to dry | oosely covered over night.. Powder X-ray Principal
Peaks (Degrees 2 Theta, Intensity): 12.089', 100% 10.485, 83.6% 13.227,
56.0% and 7.660, 8.0% 20EXAMPLE 5

7-(2,5-di hydro-4-imdazo[ 1, 2- a] pyri di ne-3-y1-2, 5-di oxo- | H pyrml-3-y1)-9-flu
oro-1, 2, 3, 4-

t et rahydro- 2- (1- pi peridi nyl -carbonyl)-pyrrol o[ 3, 2, 1-jk][1, 4] benzodi azepi ne
hydrate 11 Heat a slurry of

7-(2,5-di hydro-4-imdazo[ 1, 2- a] pyri di ne-3-y1- 2, 5-di oxo- 1Hpyrrol -3-y1)-9-flu
oro-1, 2, 3, 4-t et rahydr o- 2- (1- pi peri di nyl -carbonyl)-pyrrol o[ 3, 2, 1-



25 jKk][1, 4] benzodi azepi ne et hanol ate (200.6 ng) in water (25 nL) to 75C for
0.5 hours. Add 0.72 nL of IN HC1 and continue to heat for 0.75 hours.
Rapidly add 0.72 nL of IN NaOH Allow the suspension to cool to room
tenperature. Collect the solid using v (éuumfi ltration through What man #1
paper, rinse with 20 ‘nL dei oni zed water®and allow to dry | oosely covered
for 2 days. 30Powder 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%
WD 2009/ @604 3R/ US2008/ 067614 24 EXAMPLE 6

7-(2,5-di hydro-4-imdazo[ 1, 2-a] pyridi ne-3-y1-2, 5-di oxo- 1H pyrrol -3-y1)-9-fl
uoro-1, 2, 3, 4-

by arLee o 2 SR RS DY SRR BY kBl fafhe Sl B kb AT 22 Pt e
7- (2, 5-di hydr o- 49 giagel- iL,2%;aald@mrly&brzeﬂ%igéﬁd%nﬁp@&lb@ﬁﬁ)-%yhoio[3,2,1-

S5pyrrol -3-y1)-9-fluoro-1, 2, 3, 4-tetrahydro-2-(1-piperidinyl-carbonyl)-pyrrol
o[ 3,2, 1- jk][1, #Hbetisaredewpie crrhaaoaseiqaloocspiaple sall avatselvale25 inlL) to
75C for 0.67 hoyrs. Add, 0. 72 xill of IN.HCl d continue. to heat for 1.75
hours. Add 0. 1N %atlﬁi)rghimﬁfmfaﬁ%l?ee ffan gdigiag r}%r ‘l’ﬁeﬁﬁf%@g’ﬁ‘ﬁ?‘?q W%ﬁ m. have
been added. Aft glfenidiBerhipaitic agdelitistiefed @lobpie theupSdbspignsd &NCrRiremain at 75C
for 0.67 hours and then allow the suspension to cool to 10room tenperature.
Col | ect the sol PAMEIETE Seamcitahing qtepostdeodoomiycighandhetivaim #1 paper, rinse
with 20 nL dei op : | 2 vered f days.
Powder X-ray Pr %%I?ég%%g%ﬁﬁg‘g%ﬁgglrrg%gs&%@h%toﬁ Q’%ﬁ%%%agllg%fy??ﬁ'g? %@%I 100%
122.149, 100% 1#4m@2inceB2r2Uordctald98eer36. 7% and 11. 019, 20.5% 15Conpound |
is preferably fornul ated as a pharmaceutical conposition prior to

adm nistration to a patient. Useful formulations conprise Conpound I or a
phar maceuti cabhl I f . 7-13-CD. The
conmpound SBE7|-2 L%—%%%?gltaggslﬁv%g%ﬁeﬂlerggﬁéfdb%@%;ﬁ/gmIagpégej%%rﬁfn described in
US Pat ent #5, 13dhchbtherbpeutis agadtd under the trade nane CAPTI SOL13).

Particul ar fornul ati ons are described in the 20fol |l ow ng Fornul ati on

Exanpl es. A useful pharmaceutical conposition may be prepared by dissol ving
Compound | or 3a I\ tical , ol f (50
ol ) i 2 P el e S ORI T T PR Rl U AR oL 0 i
an aqueous sol utidrbeplafn. SBE7- f 3- CD 25(30% by vol une) and pol oxaner 188
(Lutrolei-F 68) (10% by volune). Formul ation Exanple 1 Prepare a first
solution by adding 30.0 g SBE7-13-CD to 71.25 nL of water and stir or
agitate until 4conpLeta y-(dbssRlded-infdigof02.Q)8riRaloxanes 488, and.aent i nue
stirring 30until conpletely di'ssolved. Preparée a second sol ution by adding
Compound | et hahobat-gupew- 2 gyi-tethbne -depperitiing carbor e pfwdibBvi.ivg f or mul a:

T& d2£ Egr ][ |0|r 'sflogﬁﬁ] ﬁfﬁf}gj(riewogdi%%g{@%g%?ngrrggc:g&?c%k1§tagcevf)ﬁabgens%/lt509 a%%’(v%) x 0.5,
L thereof for the manufacture of a medicament for use in combination with a
chemotherapeutic agent selected from the group consisting of 5-fluorouracil

and platinum chemotherapeutic agents for the treatment of gastric cancer.

Lh

. 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-( I-piperidinylcarbony!)-pyrrolo[3,2,1-k][ 1.4]- |
benzodiazepine or a pharmaceutically acceptable salt or solvate thereof in
combination with a chemotherapeutic agent selected from CPT-11, pemetrexed,
gemcitabine, etoposide, doxorubicin, and platinum chemotherapeutic agents for
use in the treatment of ovarian cancer, non-small cell lung cancer, or colorectal

cancer.



WO 2009/ 006043PCT/ US2008/ 067614 25 solution. Filter the resulting solution
through a 0.2 tun SUPOR(r) (hydrophilic polyethersulfone) filter (Pal
Corporation) into a dust free container, A further pharnaceuti cal
conposition enbodi ment is prepared by 88nbining 5Conpound | or a
pharmaceutically acceptable salt or solvate thereof in an equi nolar anount
of a pharmaceutically acceptable acid in water. This mxture is then

conbi ned with ad leasthyeee-immhall Bepyridaleant-26fdicSBER 43rdD-Ass-mragueous

solution. Preferred pharnac ically,acceptabl i j-ncl u | .. HBr,
sul furic acid andeﬁﬁ?ﬁgﬁggﬁ?#%ﬂ?%“%%#ﬁ%m%ﬁgyﬁgg3ggjgﬁ%¢ﬁ§m%§%%gggrly
preferred. 10 Forapbirabicgivalxarmpiaple 2alt or solvaRrteqa @ cambingtion wgbh ut i on by addi ng
20.0 g SBE7- 13- CRut 0,480, 00 MenQbie B B AMorShshdil 108 pidGhhhdbSnddRibabdusCONp! et el y
di ssol ved. Add this solution to Conpound 1 cthanolate according to |l w
fol | owi ng for nul agenffforgfe iphedrea@ent gt §961HC ean¢egct ual Conpound | et hanol at e
15wt (ng)/20 ng/nm.) - (actual Conpound! ethanolate w (ng)/1200 ng/nl) -
(actual Conmpound 1 cthanol at e X 0,00195107 of .IN FEIC/ng
Conpound 1 etha%d?@?éwwmﬁﬁdmfﬁx%z%gﬁ%ﬁgﬁ%%ﬁﬁ%%iF84fﬂngg??1ﬁﬁWﬁF%

cal cul ation: nL af2 3 MNefdhGliro gt -agehdny(cadbiydlpyoanPaunk] L Stohemdbapiec st  (ng) X
0. 00195107 m. of I} 'ﬁ%‘ég&az TPOHRY o &L 0ANO AL ot %tirh%opgw?e?%tplesom catc
until all conpoun& asdiésolved. A pre erred pharmaceutica
conposi ti on enbodbeetierapaitiprgplas eelatymabiaiotgrapentipbzant. equi val ent of Conpound
| or a pharmaceutically acceptable salt or a solvate thereof to an aqueous
solution of at |least 1 nolar equivalent of SBET-P-CD at a pH below 5.5
(initial soluti %)n”éIfi)d,ﬂlyéfﬁt“*ﬂ@n*?a?qi&Z'P]ﬁwf%@ﬁfl‘éééjﬁt‘,‘é‘lpryﬁdrf’ﬁ%lﬁ?fﬁ%‘ﬁt ically
accept agl e bu:c f el‘1,,2,gﬁlﬁﬂﬂxyﬂﬂ)&h(mgipa}iﬂiﬂﬂlcafbg@l)%ﬁplep[ld—j%][l)&}—lﬁpﬂahﬁazﬁpﬁﬁ&ﬁgf[i cal ljy
acceptable salt or solvate there as di.ssolved. . The_pH is.then adjuste

o botapen 25 alPbPTS Rl SBRAr LB B P bR T 351 LB T |

sol ution pH). Thigatites tHetnbthgragolicuiztrom cisplatnudratrbepietinay be admi ni stered to a
patient directly, or the solution may preferably be |yophilized to provide
a solid formul ati on capable of reconstitution with water. 30The SBE7-13-CD
may be present in the range of 1 nolar equivalent up to an anount required
to administer no nore than 13.4 gmof SBE7-13-CD to a patient in a day. WO
2009/ 006043PCT/ US2008/ 067614 26 A preferred amount of SBE7-0-CDis from 1.0
to 4.0 nol ar equivalents, nore preferred is from2.0 to 3.0 nol ar

equi valents, and from2.5 to 2.7 nolar equivalents relative to Conpound |
is especially preferred. Although any initial solution pH below 5.5 is
acceptable, an initial solution pH 5below 3.0 is preferred, an initial
solution pHin the range of 1.0 to 2.0 is nore preferred, and an initial
solution pH of between 1.2 and 1.4 is nost preferred. The target initial
solution pH is achieved by the addition of any pharmaceutically acid
capabl e of adjusting the pH of the solution to a pHless than 5.5. The use
of hydrochloric acid is preferred. The formul ation may optionally contain a
phar maceutical |y acceptable buffer. 10 Pharnaceutically acceptable buffers
are those conpounds enpl oyed by one skilled in the pharmaceuti cal

formul ation arts to stabilize the pH of a final solution in a particular pH
range. Pharmaceutically acceptable buffers include phosphate buffers as
well as citric acid, glycine, and tartaric acid or pharmaceutically
acceptabl e salts thereof. Pharmaceutically acceptable salts of these acids
i ncl ude the sodi um and potassiumsalts. 15it is preferred that a
pharmaceutically acceptable buffer is present in the fornul ation.



Tartaric acid is a preferred pharmaceutically acceptable buffer. It is
i nportant that the Conpound | dissolve conpletely before the pHis adjusted
to the final solution pH Dissolution may be assisted by any nechani cal

m Xxi ng neans or by adjusting the tenpe%éture of the solution if necessary
or desired. Stirring the solution 20at roomtenperature is preferred.

The final solution pHis achieved by the addition of any pharmaceutically
accept abl e base capabbiy-Qfs-dgitdstiniigzd heapitidafe-3t:he ssidxutlHon phoold-pH i n t he
range of 2.5 to 3.5., Th of sodi.um hydroxide.is_preferred,, The final

sol ution pH may 5%5ﬁwmiﬁg%?gﬁagy%?gé?gm?%ﬁggg%mBﬁfg?@5 %g @fgﬂly in the
range of 2.5 to Scnkodigeifiberva b pimohastuitionlypedeptpblit fab oy amatyete f8espf Prtre t o 3.1 i s
most preferred. Qeg,dhedinal 59l Ml ion BHhhas,been achi eved, the solution
may be |yophilized 1t necessary or desired under standard |yophilization
conditions to provide a solid pharnmaceutical conposition suitable for
reconstitution with water. Formul ati on Exanple 3 30Prepare a sol ution of
0.15 g tartaric acid and 12 g (5.55 nmol) SBE713-CD in 70 nit of water.
Adds nmL of 1.0 N HCl and m x at roomtenperature. Add 1.1 g (2.15 nmol)
Compound T et hanol ate and stir at roomtenperature until dissolved. Add IN
WO 2009/ 006043PCT/ US2008/ 067614 27 sodi um hydroxide to a pH of about 2.09.
Add sufficient water to achieve a final volunme of 100 nL. Lyophilize this
solution to provide an anorphous orange-red solid. 28 WE CLAIM 1. The use
of

7-(2,5-di hydro-4-imdazo[ 1, 2-a] pyri di ne-3-yl1-2.5-di oxo-1H pyrrol 3-34)-9-flu
oro-1, 2, 3, 4-t et rahydr o- 2- (1- pi peri di nyl carbonyl ) -pyrrol o[ 3, 2. 1-

j k][1, 4] -benzodi azepi ne or a pharmaceutically acceptable salt or a solvate
t hereof for the manufacture of a nedicament for use in conbination with a
chenot her apeuti c agent selected fromthe group consisting of CPT-11.
penetrexed, gentitabine. etoposide, doxorubicin, and platinum

chenot herapeutic agents for the treatnment of ovarian cancer, non-snall cel

| ung cancer, or colorectal cancer. 2. A use of claim1l where the

chenot herapeutic agent is a platinum chenot herapeutic agent. 3. A use of
claiml1l or 2 where the platinwt chenotherapeutic agent is cisplatin or
carboplatin. 4. The use of

7-(2,5-di hydro-4-imdazo[ 1, 2-a] pyridi ne-3-y1-2, 5-di oxo-1H pyrrol 3
-34)-9-fluoro- 1,2,3 ,4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo [3, 2,
1- j K][1.4]-benzodi azepine or a pharnmaceutically acceptable salt or a
solvate thereof for the manufacture of a nedicanent for use in conbination
wi th a chenot herapeutic agent selected fromthe group consisting of
5-fluorouracil and pl ati num chenot herapeutic agents for the treatnent of
gastric cancer. 5.

7-(2,5-di hydro-4-imdazo[ 1, 2- a] pyri di ne-3-y1- 2, 5-di oxo- 1H pyrrol - 3-y1) - 9-
fluoro-1, 2.3, 4-tetrahydro-2-(1-pi peridinyl carbonyl)-pyrrolo[3,2,1-jk][1,4]-
benzodi azepi ne or a pharmaceutically acceptable salt or solvate thereof in
conbi nation with a chenot herapeutic agent selected from CPT-11, penetrexed,
gentit abi ne, etoposide, doxorubicin, and plati num chenot herapeutic agents
for use in the treatnent of ovarian cancer, non-small cell |ung cancer, or
col orectal cancer. 29 6

7- (2, 5-di hydro-44m dazo[ 1, 2-a] pyri di ne-3-y1-2, 5-di oxo-1

H pyrrol - 3-y1)-9-fluorol, 2, 3, 4-t et rahydr o- 2- (1- pi peri di nyl carbonyl) - pyrrol o
[3,2,1-jk][1, 4] - benzodi azepi ne or a pharnmaceutically acceptable salt or

sol vate thereof in conbination with a chenot herapeutic agent selected from
5-fluorouracil and platinum chenot herapeutic agents for use in the
treatment of gastric cancer. 7.

7-(2,5-di hydro-4-imdazol [ 1, 2-a] pyri di ne-3-y1l-2, 5-di oxo-111-pyrrol - 3-y1)-9-
fluorol, 2, 3, 4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk][1,4]-b
enzodi azepi ne or a pharnaceutically acceptable salt or a solvate thereof of
claim5 or 6 where the chenotherapeutic agent is a platinum

chenot herapeutic agent. 8. 7-(2,5-di hydro-4-im

dazo[ 1, 2-a] pyri di ne-3-y1-2, 5-di oxo-1H pyrrol -3-y1)-9-fluorol, 2, 3, 4-tetrahyd
ro- 2- (1- pi peri di nyl carbonyl)-pyrrol o[ 3,2,1-Xf 1 ,41-benzodi azepine or a
pharmaceutically acceptable salt or a solvate thereof of claim5, 6 or 7
where the pl ati num chenot herapeutic agent is cisplatin or carboplatin. 30
9 The use of 7-(2,5-di hydro-4-imdazo[1, 2-a]pyridine-3-yl-2,5-di oxo-1H
pyrrol-3- y0-9-fluoro-1,2,3,4-tetrahydro-2-(1-piperidinylcarbony0-pyrrolo
[3,2,1 -jK] [1,4]- benzodi azepine or a pharnmaceutically acceptable salt or
a solvate thereof for the manufacture of a nedicament for use in



31 with penetrexed and a plati num chenot herapeutic agent for the treatnent
of ovarian cancer, non-snmall cell lung cancer, or colorectal cancer. 10.
The use of 7-(2,5-dihydro-4-imdazo[1, 2-al pyridine-3-yl-2,5-di oxo-1H
pyrrol -3-y1)- 9-fl uoro- 1,2,3,4-tetrah§bro-2-(1-p ip eridirtylc arbon
yl)-pyrrolo [3,2,1-Th [1,4]- benzodi azepi ne or a pharmaceutically
acceptable salt or a solvate thereof for the manufacture of a nedi canent
for use in conbination with 5-fluorouracil and a pl ati num chenot herapeutic

agent for the trg ge}'g’]ng%m%a] a3 bt &%%Sﬁ%mpeéﬁclageng $3E oAl BB An0r - 10

t
where the platinﬁh1 no eraﬁ%u I'C agent IS crsplatin or car oﬁfatin. 12.

7- (2, 5- di hydr o- 4<ingirdeeofil] @ldinpyamicdi @ecigreydlc@ics- di oxo- 1H pyrrol -3-y1)-9-fl
uorol, 2, 3, 4-t etrahydro- 2- (1- pi peridi nyl carbonyl)-pyrrolo [3,2,1 -X[I ,4]-b
enzodi azep i ne or a pharmaceuticall accegtable salt or solvate thereof in
conbi nati on wi th Tpete et e d ian- SR Ui BHEHSt hdrlapdticiE- agem-d-YPor use in
the treatnment of oQNnakblids LRNEOE-2N0Pp&IMIvicatal)-JyHRg30anger4;- or col orect al
cancer. 13. 7-(2 S-QIhgdro-4-inidazo

[1, 2-a] pyri di ne- éc_m);ﬁi_a§1 e Bﬁlé?f‘iafi‘i“ﬁ%}ﬁyr%ﬂe?%ble salt or a solvate thereof for the
-y1)-9-fluorol, 2rdpdeciet sfalyedicorddt oduspinpembiditoy wias Bomyd)eilpyd £ ol of 3, 2, 1-j k]

[ 1, 4] - benzodi azeﬁ% ;&mogherg?tﬁet;%%&r%%%%ijmc%!e kéép&%ﬁﬁ%%%-‘%'c«%nc%#” or solvate

t hereof in conbi ion w or our aci pl ati num chenot herapeutic
agents for use in the treatnent of gastric cancer. 14.

742, 5-di hydr o- fr iA087%Qfint o &7 Rlwfclofliph@inds Mémgﬁléa&hme&mggmn%- 3-y1)-9-flu
orol, 2, 3, 4-tetrahydro-2- (1-pi peridinyl earbonyl)-pyrrolo[3,2,1-jk][1, 4] -benz
odi azepi ne or a pHEMW4HBeutically acceptable salt or a solvate thereof of
claim12 or 13 where the platinum chenotherapeutic agent is cisplatin or

car bopl at i n. 12. 7-(2,5-dihydro-4-imidazo[1,2-a]pyridine-3-y1-2 5-dioxo-1 H-pyrroi-3-y1)-9-fluoro-
1,2.3 4-tetrahydro-2-(1 -piperidinylcarbonyl)-pyrrolo[3,2,1-k][ 1 ,4]-benzodiazepine or
a pharmaceutically acceptable salt or solvate thereof in combination with pemetrexed
and platinum chemotherapeutic agents for use in the treatment of ovarian cancer, non-

small cell lung cancer, or colorectal cancer.

13. 7-(2,5-dihydro-4-imidazo]1,2-alpyridine-3-y1-2,5-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 solvate thereof in combination with 5-
fluorouracil and platinum chemotherapeutic agents for use in the treatment of gastric

Cancer.

14, 7-{2 5-dihydro-4-unidazo[1,2-alpyridine-3-yl-2,5-dioxo-1 H-pyrrol-3-y1)-9-fluoro-
1,23 4-tetrahydro-2-(1-piperidinylcarbonyl)-pyrrolo[3,2,1-jk ][ 1,4]-benzodiazepine or
a pharmaceutically acceptable salt or a solvate thereof of claim 12 or 13 where the

platinum chemotherapeutic agent is cisplatin or carboplatin.



