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Breast cancer is the most frequently diagnosed non-skin cancer in women, and ranks second
among cancer deaths in women, after lung cancer. (Cancer Facts and Figures 2004, American Cancer
Society, Inc.) Current treatment options for breast cancer include surgery, radiotherapy, and
chemotherapy/hormone therapy with agents such as tamoxifen, aromatase inhibitors, HERCEPTIN®
(trastuzumab), TAXOL® (paclitaxel), cyclophosphamide, methotrexate, doxorubicin (adriamycin), and
5-fluoruracil. Despite improvements in cancer diagnostics and therapeutics, breast cancer incidence
rates have continued to increase since 1980. In 2004, about 215,000 new cases of breast cancer are
expected in women, and about 1,450 new cases of breast cancer are expected in men. Id.

Accordingly, new compounds and methods for treating breast cancer are needed.

Components of cellular signal transduction pathways that regulate the growth and

differentiation of normal cells can, when dysregulated, lead to the development of cellular proliferative
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group i ydroden, F, _C  (Br

-(C 1-%%%) i -C 6) subsRBt utd 2

C9) cycl oal 3 C9) substituted cychgal kyl ,

-0-(G -C 6)y al kyl, d§‘ C 6) subst iyt uted Kyl ey
-0-(C 3- OGO\ cygl aIkyI gnd -0 (C3- 9) supstit tgd
cycl oal kyl , % ; heteroaryl, het er oc " R4 is
independently sél®cted fromthe group consi®8ting of
wherehydr ogen, - (G -C 6) al kyl, -CH 2R7; R5, R6 are
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"NR5Bé=| ‘E(ﬁl'e@s) ﬁiH@hﬁ@he@&ubﬂlmm’P&l{)&tﬁ(@g—@bﬁ e¥oldakyDHCOHR) substituted
cycloalkyl, —0—(C,—Cs) alkyl, —O—(C;—Cs) substituted alkyl, —O—(Cs—Cs) cycloalkyl, and
—0—(C3—Cy) substituted cycloalkyl, aryl, heteroaryl, heterocyclyl;

R4 is independently selected from the group consisting of hydrogen, —(C;—Cs) alkyl,
—CH,R7;

R5, R6 are independently selected from the group consisting of hydrogen, and —(C;—Cs)
alkyl;

R7 is independently selected from the group consisting of —O—P(=0)(OH),,
—O—P(=0)(—OH)(—0—(C;—Cy) alkyl), “O—P(=0)(—0—(C,—Cs) alkyl),, —O—P(=0)(—OH)
(—O—(CHy)—phenyl), —O—P(=0)(—O—(CH,)—phenyl),, a carboxylic acid group, an amino
carboxylic acid group and a peptide;

Q is selected from the group consisting of aryl, heteroaryl, —O—aryl, —S—aryl,
—O—heteroaryl, and —S—heteroaryl;

X is selected from the group consisting of ~(CHz)—, —(NR8)~, S, and O;
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The present invention aslo provides for pyrroloquinolinyl- -pyrrole-2,5-dione compounds of

formula Illa and their synthesis.



yl') pyrrolidine-2, 5-dione,
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5-dione, (+)-trans-3-(5,6-dihydro-4Hpyrrolo
[3,2,1-2)"] quinolin-l-yl)-4(1 Hindol-3-yl)
pyrrolidine-2, 5-dione, and R4
(-)-trans-3-(5, 6-di hydro-4H pyrrol o [é
qui nolin-1-yl)-4(l Hindol-3- ¥y q%z,
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-0-(G -C 6) alkyl, -OX(C ) substi tgd al kyl,
-0-(C 3- C9) cycloal kyKaJan”- O (C3- C9) substituted
cycl oal kyl, aryl, heteroaryf, heterocyclyl; R4 is
i ndependently sel ected fromMhe group consisting of

wherehydr ogen, -(C-C 6) alkyl, -CH 2R7; R5, R6 are

' n tly. selected from.the group caonsisting of
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cycloag<9lé E’{O)’—gb{ _(%%}Eqélb ?—_Og_t C?)? s&ﬂglwd_llgﬁe n(%(()c’?-)-ég) cyc(loalky?, ana
"O_(CUC{’X Sustitutest @@lngkyl Ptk hsteiparyl, heteraptsbky | 1 ¢ aci d group,
aR4 ThaPesRitBO%MLEE 186 Hh F6pHBndifle 8f mpég%eﬂﬂ(clc?—é& alkyl,
—{EliﬁleCted fromthe group consisting of "aryl,
“heteroaryl, -Oaryl,-S-aryl, -O heteroaryl
aRfl-F% dretndemadently sddscedifidarkné frotp whasistidzbh raQeRc,—c
alkyl; (QC4) cycloal k{/lS cor (C1- %‘?)p al kylld,g%Q ?(isrbgf]égt o
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P(=O)(—O—§(|Cl-ﬁ)|—'phenyl)2, a carboxylic acid group, an amino
carboxylic acid group and a peptide;

Q is selected from the group consisting of aryl, heteroaryl, —O—aryl, —S—aryl,
—O—heteroaryl, and —S—heteroaryl, provided that when R4 is hydrogen, (Cs-Cy) cycloalkyl, or (C;-
C,) alkyl, Q is not 3-indolyl or substituted 3-indolyl;

X is selected from the group consisting of —(CH,)—, —INR8)—, S, and O;

R8 is independently selected from the group consisting of hydrogen, —(C,—Cs) alkyl,
—(C1—Co) substituted alkyl, —(C;—Cy) cycloalkyl, —(Cs—Cy) substituted cycloalkyl, —O—(C;—Cs)
alkyl, —C(=0)—0—(C,—Cs) alkyl and —C(=0)—0—(C,—Cs) substituted alkyl;

Y is selected from the group consisting of —(CH,)— or a bond;

wherein said aryl, heteroaryl, —O—aryl, —S—aryl, —O—heteroaryl, and —S—heteroaryl groups

may be substituted with one or more substituents independently selected from the group consisting of



-(G-C 6) substituted alkyl, -(C 3- C9) cycloal kyl,
-(C 3- C9) substituted cycloalkyl, -O(G-C 6) alkyl,
WO 8{0503648+ (Cl- C6) al kyl and -C*O -0 (C 1- CBRCT/US2006/004456
substituted alkyl; Y is selected fromthe group
consisting O-(CH 2)- or a bond; wherein said aryl,
F, Cl, Betler-NRSRS, —(C&@& yllkyl— SGFEL), sul@ﬁimeﬂan@ar—yd:r@) cycloalkyl —(C3—C9)
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— 0G0 s@hsn@reétcyqi@alm, Fary —arﬂrgcmmmerarylfo ~(Cr-60e) alkyl,
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present fnvention af ar mac

comp%‘@ﬁﬁﬁ@mﬂ% Hlag BYep Y |Vr490fdﬁe altﬂ“ Oanr @ommwm@gcaﬂ@ acceptable carriers
orexcipppiul @ Ilia, Iva, 1Vb, Va, or Vb, and one or nore
acce e carriers or excjpients.
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s A mbitontfo pRAS BIadby o TSt s of o Met comprising
contacbaghi @tiayith(an)effedtie 3molnd ofa Gﬁn{pﬁﬁi{cﬁbf 4dTmRIAIR I 19 2, [IS’ b2V of Wb, or a

pharm%lé{gﬂzgh ) Qcce(-ﬁ%l)lei sait Ijihelf%f %9:? progrug Ihetﬁ}{) 1{e anafjog or derlvatlve thereof,
wherein said contacting results in said modulating an activity of c-Met.

In an embodiment, the modulating is inhibiting,

In an embodiment, the compound modulating the activity of c-Met, without significantly
modulating said activity of Protein Kinase C.

The present invention also provides a method of selectively inhibiting an activity of c-Met,
without inhibiting an activity of Protein Kinase C, comprising contacting a cell with an effective
amount of a compound of formula IIla, IVa, IVb, Va, or Vb, or a pharmaceutically acceptable salt
thereof, or a prodrug, metabolite, analog or derivative thereof, wherein said contacting results in said

selectively inhibiting said activity of c-Met, without inhibiting said activity of Protein Kinase C.
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yD)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione on survival of MDA-MB-231 or Paca-2 cells in vitro.

Figure 3 sets forth an effect of (-)-trans-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-i] quinolin-1-y1)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione or (+)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-i] quinolin-1-
yD-4(1H-indol-3-yl) pyrrolidine-2, 5-dione on survival of MDA-MB-231 cells in vitro.

Figure 4 sets forth an effect of (¥)-cis-3~(5,6-dihydro-4 H-pyrrolo [3,2,1-i] quinolin-1y1)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione or ()-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-
y1)-4(1 H-indol-3-yl) pyrrolidine-2, 5-dione on Protein Kinase C activity in vitro.
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Q is selected from the group consisting of aryl, heteroaryl, —O—aryl, —S—aryl,
—O—heteroaryl, and —S—heteroaryl;
X is selected from the group consisting of ~(CH,)—, —(NR8)—, S, and O;



-NR5R6, -(C 1- C6) alkyl, -(C 1- C6) substituted
al kyl, -(C 3- C9) cycloalkyl, -(C 3- C9) substituted
W@ ywbosd4ky| , -0-(C 1- C6) alkyl, -0-(C -C 6) PCT/US2006/004456
substituted al kyl, -0-(C 3- C9) cycloal kyl, and
-0 (C3- ) substituted cycloal kyl, aryl, heteroaryl,
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substituted cycl oal kyl, -0-(C -C 6) al kyI , -0-(C-C 6)

substituted al kyl, -0-(C 3- C9) cycloal kyl, -0-(C 3-

C9) substituted cycloal kyl, -aryl, -aryl-(C-C 6)

al kyl, -aryl-0 -(C-C6) alkyl, -OCaryl, -O(C- C4)

al kyl -aryl, heteroaryl, heterocyclyl, -0 - (C- C)

al kyl -heterocycle, and -(S(=0 2)-(G-C 6) alkyl; and
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mis 1 or 2. For the conpound of formula Ilia, Qis
sel ected fromthe group consisting of aryl,

whewensasyl , -Oaryl,-S-aryl, -Oheteroaryl, PCT/US2006/004456
and- S- heteroaryl, provided that when R4 is hydr ogen,
(C3-C4) cycloalkyl, or (C-C4) alkyl, Qis not
3-indolyl or substitu?@d 3-indolyl. The presentR4

i nvention also ¢OV| des fg; N
pyrrolqu|noI|ny I ne- 2, 5-di one O

formul a jya, Rlvb,H Mb, and met hoRd ofyprep é\'\ng
P—WHEl e:

t he conpOwEas of fq s | Va, |Vb)=¢e
R, R a > ﬁ"ndep’ dently sefected
gr oujp3eon W hydrdgen, EB 3

-(C 1- Co) c(C-C6) substithy
C9) cycl odl kyl N(C3 C9) substitu e
cycl oal kygé O (di -C e\I\@kyl , 0(0 6) ubst |(I\ab)ed
(
t

al kyl , - C9) cycl oal kyI

substitute éﬁloal kyl, aryl, heter

het erocycl yl ; IS i ndependent ly sel ec ena fromthe
group consi sting of hydrogen, -(G-C 6) alkyl, -CH
2R7; R5, R6 are indepahdently selected fromthg4group
consi sting of hydroge and -(C-C6) alkyl; R is

of - O P( (-
-0 P(= y kYl * -O oy -
phenyl ) @f) ( 2) - phenyl )

\no calboxylic agq

S dct ed from t HESgrdy s
aryl, hetg N-Oaryl,-S-aryl, edaryl, and
-S—hetervaryl |s g@h cted fromyhe gr opp C('()%bstlng

of - (CH2) -\ and O R8 is \ ndepehdently

sel ected ¥ the gr oup consi sting drogen, -(C 1-

c6) al kyl, - ni C) substituted al ky\/ ™M (C 3- C9)
wherecycl oal kyI - substituted cycl oal kyI and

18 an&@re edg%/en%eﬁ}ggq?%cﬁ? ér&mé’}(f(gpu con51sty mg o%hydrogen F,Cl,Br, 1,

—NR5R6 —(C—Cs) alkyl, —(C;—Cs) substituted alkyl, —(C3—Cy) cycloalkyl, —(C3s—Cy) substituted
cycloalkyl, —O—(C;—Cs) alkyl, —O—(C;—Cs) substituted alkyl, —O—(Cs—Cy) cycloalkyl, and
—O0—(C5—Cy) substituted cycloalkyl, aryl, heteroaryl, heterocyclyl;

R4 is independently selected from the group consisting of hydrogen, —(C,—Cs) alkyl,
—CH,R7,

RS5, R6 are independently selected from the group consisting of hydrogen, and —(C1—Cy)
alkyl;

R7 is independently selected from the group consisting of —O—P(=0)(OH),,
—O—P(=0)(—OH)(—0—(C,—Cy) alkyl), —0—P(=0)(—O—(C,—Cs) alkyl),, —~O—P(=0)(—OH)
(—O—(CH,)—phenyl), —O—P(=0)(—O—(CH,)—phenyl),, a carboxylic acid group, an amino
carboxylic acid group and a peptide;

Q is selected from the group consisting of aryl, heteroaryl, —O—aryl, —S—aryl,
—O—heteroaryl, and —S—heteroaryl;

X is selected from the group consisting of —(CH,)—, —(NR8)—, S, and O;
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Y is selected fromthe group consisting O-(CH 2)- or
a bond; wherein said aryl, heteroaryl,
WO angd4g4 S-aryl, -O heteroaryl, and - S-het er oBCTIUS2006/004456
groups nmay be substituted with one or nore
substituents independently selected fromthe group
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Cilhy tesin Rglkyl" ferg @Samca@rel)tamingyhrboﬂﬂdm&rogemW&B(ﬁit Mnsaturation.
Alkyl ﬁfdﬂ:taﬁ@an l;erb?ralkﬁtrdfnoraﬂéli@ F}f(éaﬁ)‘fa?y Ql%l rlicﬁcc sqggluc{e w1thout Elrl}t%lon

Cc A "cyc ers
methyl, F’%E% p@Pb‘u‘ﬁoﬂﬁ%Wi ,l?@xytl Hebutyh d?cclﬂltbé @nﬁthn‘blgq Ayl glantﬁcmay be denoted by

a rang@& tpfot ékafnbfé a (G, R PAKY g is WA ParbliBhavide MhnP@ekd QR carbon

wtoms ks SRR s 257 slBg, S B Lo o o
indepeadd@8y be((G6 GyadkdalCky Coatigl ((21(—6(:151) alky(, €, = CHPalkyl, or (Cs _dc10 alkyl.
Unlesscékpnlbgsg;l 5&%3 tHe?ergn ¢ ﬁikW d%ctesrn% (?e 4 ai\;/llgeﬁ%gbet ween 3 an

at ofs i is given, then
c{%d%fé%klsyll” gﬁ@w rb%tswée nthh aléxel am having the dndiaredaimbe of carbon
atoms (n(t@“nng%)tloﬁ)‘ cG\Jh@@|ﬂ|§e-)“r1}1g 'pgrtlBlbema{}) J&gs&%f' B+ N n}o't%(dr?r{g)sltrﬁct}{res either

as fusegys(prrg,raﬂlr gé%eg E’lgg ét?l@b{]% %or eé:?l@p]@peeq;& S@|C6 Fylelistlexapp (e.g., (Cs — Cq)
cycloatkyD lisodvérpt sythictura Ihdvn@gjlﬁ’dﬂméh)ﬂand Feabsd #6i6k mYid B! K¥ilen no range is

given, R E'}pc%oatﬂ(y}/l?as %Qt(zv%gﬁ thieg and nine carbon atoms ((C; — C,) cycloalkyl) in the ring
portion. Exemplary cycloalkyl groups include, but are not limited to cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and adamantyl. Preferred cycloalkyl groups have three, four,
five, six, seven, eight, nine, or from three to nine carbon atoms in the ring structure.

The term substituted alkyl and substituted cycloalkyl, refer to alkyl and cycloalkyl groups, as
defined above, substituted with one or more substituents independently selected from the group
consisting of fluorine, aryl, heteroaryl, —0—(C—Cy) alkyl, and —=NR5R6, where R5 and R6 are
independently selected from the group consisting of hydrogen and —(C,—Cs) alky]l.

The term "aryl" refers to an aromatic carbocyclic group, having one, two, or three aromatic

rings. Exemplary aryl groups include, without limitation, phenyl, naphthyl, and the like. Aryl groups
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five, six, seven, eight, nine, or fromthree to nine
carbon atons in the ring structure. The term
wGeaivsosd4st ed al kyl and substituted cycl oal kyl , P€ETUS2006/G04456
al kyl and cycl oal kyl groups, as defined above,
substituted with one or nore substituents
includermgiepence tiréeg/araadtie cingdstfut inres filsed Ghiooe: o¢ adsd z&iﬁiti@ﬂal @bnaromatic

O g U 885 5 ol Ul o8] s e
benzokydohutanl, e teteheireebthylonf, 133 tgehydaopiienatBieng], 6)

tetrah?ﬁrgéﬂthraégﬁﬁ f@rdmydlérl -metﬁﬁfoﬁ%ﬁﬁthtd n V\gnbe?&&lnﬁﬁ)ige ar ormat i c

car ocyc I C group avl n

H?ggermEk%tﬁﬁsPlaF'yef’am I@t%%watw&hqs@eawmmmvmg one, two, or three

aromdtllc Iiﬁngﬂtolnﬁﬂnng(ﬁtﬁrﬂyl— 4 h%ﬁ%ﬁl‘ﬁ ksuclﬁﬁb%ltfrc%%n shl®; or¥Yden) in the aromatic
USﬂC'U ree arormtlcrln

ring. SeRHRR BRLS B e O oh s Nl T MERACLF G Pomtaining from 1 -4
heteroatoma fensd wiith onaermery additonamohed@atizy et Eavirlgl’fg)‘in haviedBers.

Heter$ rﬁ@ro 89 %({eﬁ'r?{c{zﬂg%%/ Tll@?ﬁ?&ﬁ%ﬁ%ﬁgg WS 9 ar%rrn tic l%g areD éenoted by the type of

i nclud
heterq giqm gﬁy .Qrgﬂlaﬁhlﬁwlwwcontammg heteroaryl oxygen-containing heteroaryl and

sulfur%oﬁtaﬁnéh%@loﬁ@h&é%@ m@@%%m&@g%hps contfunmg one or more nitrogen, oxygen or

sulfur tra dr O E’f%@%%‘eﬂ’%@rﬁﬁw ells| withypdimitation, pyridyl,

pynmidhm emmyyy |qumolgr guiiBazblinyd, thieioBflARAABIHiSphérdy 8 HREMAT Midazolyl,
1ndolyg Q4R ARYi Nng one, two, or three aromatic rings
ntarning froml1l - 4 heteroatons (such as nitrogen,
S J]hp terms Gheterpeyddh pr 'hetetobyeled refbm td eithed satyratddadr @hgiratbd, stable non-

aromaflé AP SRS lﬂg@m%f‘ﬁe ﬁlge\ﬁoslplrg or fnjﬂfggc? ‘ﬁ)%%)%dltl%ngllrn g S Jipch heterocycle

structures contalnin er oa
consis; of Ry dnas? CW@t%d‘P@ fremappne tedpenhsivenatomsrselaged few thegroup

cons1sf1ﬁg3<b'ﬂ mtrdEeABRRRN Snd JUBhLE r"@l@fe}/dc%r&j?lo Hp%ﬁ%{b?%@ér" Fllrl]J]Lgig ?tgble non-
aro

f h
womef A0 B oS RO 1S S oI (L o
heterogpiciie oggmtmmmsaAmet&g)ch&yleaicb@l by b@atgag&ﬁaﬂ@l@teﬁddayélﬁ carbon or
mtrotheJtcﬁﬁ A %Lult@ E}{jth§ HJethéh of 24 bqe Qr glre ﬁ’t e%rg’lread%teéocyﬁq?s 1{5“6@? 3-7

het eroaromati c Sconann
memb?fﬁ%/@@W%?h@@teﬂgl’d‘iﬁ(@lﬁ@ prefeplly 15+7v19¢ryber@m0mb)aﬂ1y heterocycles) and 8-

10 meMBér&d Bigycyik 11&51@%&5 | BEIES of yﬂcfn t%H s 1}1&1{{1\ ﬁi’ﬁe‘rlﬁﬁﬁyl piperazinyl,

pyran, ylﬂyﬁglg%wl,r%?rphqhﬂyl %W}gﬂogéai%f)plmrmn@/ﬂ)Wé@gy]rroh:ﬂlgylwpzepmyl
azepmylr;nsd:ﬁm@lbly ketrahy’dld@b/bahyl @ﬁéhyﬁfibﬁ;riiﬂyk ﬂloxzﬂyﬁ dio®IYE oxathlolyl dithiolyl,
L L T CRERCL
dlhydrsnyrwt tatreky drdfarofumeany, kpgraliydsepgiransfoianpquiduchdindged to form
e A o SR PSSR0, O O
sErdbs Rygposs ofithe @subsiternp thedersi ‘Subistitytedf3-indalyld epdiars toadyindetyl
group SBglit@ed With one'driaioRy QBN Bletts selded THORLEL é}gﬁﬁ%oﬂ;istinﬁ%@ﬁ 81, Br, 1,
—NR5RE, 2REE- 9 By, —(Ci—Cy) substituted alkyl, —(C3—Cs) cycloalkyl, —(Cs—Cs) substituted
cycloalkyl, —0—(C,—Cs) alkyl, —O—(C;—Cj) substituted alkyl, —O—(C;—Cy) cycloalkyl,
—0—(C5—Cy) substituted cycloalkyl, —aryl, —aryl—(C;—Cs) alkyl, —aryl—0 —(C—Cs) alkyl,
—O—aryl, —O—(C,—C,) alkyl—aryl, heteroaryl, heterocyclyl, —O0—(C—C,) alkyl—heterocycle, and
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aromatic 3-7 nmenbered nonocyclic heterocyclic ring
structures and 8-11 nenbered bicyclic heterocyclic
WO povg/osd484uct ures. A heterocyclyl radical may bRCT/US2006/004456
attached at any endocyclic carbon or nitrogen atom
that results in the creation of a stable structure.
—(S(=r@)sf-e@1r-@e) dilefl;evieeyRd, RS ateﬁﬁdepdﬁer&fﬂsel&&ﬁ@ﬂbxﬁ the BARGEYASistiag of

Cc re preferably 5-7-nmenbered nonocyclic
hy&og g@%c%ﬁleé)ﬁggd 8- 10 nenbered bi cyclic

h é"toethwymb@s of thg Bﬁ’pﬂ@@fu@ﬂ, thestetm tjcradmp}shd am:ll gmii@” i1refers to a group of
vAl —
the folth DJ@)UG%E@)A(C -pdf'15? gﬁr?g ﬁll (= l((%ox 8)‘ cyBibh1 f EJY 20)—aryl,

hol'i ny peri

—O0—G6 6§yhﬁtﬁpm nwc(&)aggtérﬁp ’—Oa‘féﬁp}'rgicz—qeisdkjdzwyl
—O—@(e{))-aMdCQQMJyﬁ-%{eroa}ﬁtoEa@@ %%‘L[(@Ms alﬂjrlo%&lar)blgtcle Included in

t hi ol yl i thi o anyl
“earby % B P P B aRrOF e e Sy i it i, O B c—cy)
cycloligtl r-e@ryEE=E)y-amh e@—k@(@l@p—hfetefoamr,l ~O-SCEPO-RIR 630N |

—o-4eDf AN s P LRI SRNEINR0: orc-orcimco
alkleqWe@MWilP Sl(bsﬂtm@é Wyth 08> cazzoiné Wsﬂtwf[n&nﬂepﬂlmﬂ}aw&c)ed filsorthe group

consmtnhg ofHI GOBE 1 O-fOltI hesr@é&ﬁ’ﬂﬂﬂ@;icﬁ)t hég/l e, féiﬁ%&%tbtgﬂlﬁﬁ

t
(G vﬁ chﬂﬁwler rﬁm%&)s%leﬁwﬂ ‘iyéhﬁlgyls‘epe'é%d'c%)r%lfﬁl tHE(GroG substituted
alkyl, eSAEC S0 eliy0f+~0F(C,CLy) ciiloalllyl, — &Héhmféd@}d@dn&y laryl,

~Oo-arf e G CHCR T, s 03&5‘\4‘?6865?‘&&??—00({5&:& -daeppycte

—(S(—OO)z)v(-(@—Ca)@)kyh DS+ E(ENERHEHKG.E., guaBido)C—800E) Jand —C(=0)—NR5R6,
where%%@ i6 IﬁYé inde g%d@@r ﬁeggtld ﬁ&flsﬂ% gtré‘t&%l cgﬁ§%§é Of‘l?grd?[c!gbn a8d }QCI—CQ

-ar
alkyl. I%a%]{x’r%n or @.e (pg-lp_ogs 45 tth[Z yqlbsgqugqt thetjerme ragquarboxyhc acid group”

refers fved QFRYIE a¢ld grodp; fn@udlgg éﬁrbcﬁclyhcy ch1ch§r5%fs@ﬁ%9{u%d with one or more of the

wher e

abwe‘sﬁgegég‘%a‘é‘w‘%% Q“Shé@i bé‘r%‘f aef ‘Fr‘%ﬁ‘? infiepegdeatipscissted pminorgoups of the form
—NRSR}% ovhoeRS, and RS are(ililephdbitlyeselevied frbmlihd feupshame s Bidrdgbfand

87 bstituent, the term "carboxylic acid group"

reafl@ljs to a group of the form-0C(=0-(C!- C6)

alikgrie emb@li@esEf thiGn@enti@y R7dywl aetlaleyiino or @ith a@),-imdlyding but not
11m1tedtg a%m@) arélﬁi‘il@ g?@ab)gkne as%ﬂg =6 ¢ &?%%699%&&11% ngtQ gac@ %lslcme
hlStldl)aﬁ, 1so@:1@(1qz @401(1@ )%/sglewethlpklw, _phw@,lwcpr@lmq yeting @g@pmn@, tryptophan,
tyrosinecaliBOdystdrévisatied of FAReHIC nBktBre@herps 10 hndike ehiBddihent the of the

1nvent109R]C;(1$ %Pﬁl% ammc@ré%;m& ac1§|s§)?cte%f%g1ttge éoupl 8@1@}56%% %L -alanine, L-arginine,

L- asparz(glr@( E@patistacidplcgystaine, L-@uBma, -L(@taﬁc&hdﬂ&%m&ﬂ)ﬁhwhdme L-
1soleuc119 E(Ieu@ne (ﬂysﬁeq) mgi!hlf)}qne ri?{)l% 91§lraX1ne L-prohne E(sernPe ﬁ%reomne L-

tryptophan L-tyrosine, L-valine.

For the purposes of the R7 substituent, the term “peptide” refers to a dipeptide, tripeptide,
tetrapeptide or pentapeptide, which release two, three, four, or five amino or imino acids (e.g., proline)
respectively upon hydrolysis. For the purpose of R7, peptides are linked to the remainder of the
molecule through an ester linkage. In one embodiment, peptides of R7 are comprised of alpha amino
or imino acid, including but not limited to alanine, arginine, asparagine, aspartic acid, cysteine,

glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
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al kyl - heterocycl e substituted with one or nore
substituent independently selected fromthe group
weomwsisd4sng of: F, C, Br, I, -OH -SH - NRSREPCFE1006004456
6) alkyl, -(GC-C 6) substituted alkyl, -(C 3- C9)
cycloal kyl, -(C 3- C9) substituted cycloal kyl,
proline0sefifid, Hrednne atkypydphan, Qrdsiie; ¥aliflg orSsedasvidotndts @d radéiié mixtures thereof:

and 1@51181?@;5%??%1 J?%QX lé){‘/ t "sge'gfb%i/i?ﬁ{ent?g% ﬁézr?;gx{y@é}%ﬁ//{n:voli%l% %e?ééer linkage is
the cathoxyl triyrlinah CPOH grevreofdler Bebtideh&@p@e&ﬂi aydide chéin C&boxylAlh another
embo:aiﬁl&{ﬂ thgﬁftl:tbﬁé' %&éﬁ%bﬂy és(aﬁihg%h@ : §n§ho &'@j’le%geﬁ#om the group consisting
of L-alinyinec)-argitings L-apreaeiners-agpatticReidal-eystaiiete bathaming, J -glutamic acid, L-
glycireel aGtigide, TrigodchR, biRe, I09Shs Urﬂ&hi@ﬁinglidﬁlfégﬁﬁlani?é] ﬂﬁ)roline, L-

.- '-C.%) al kyl . IE addition, for the purposes of "the .
seineb RSt FRRPP il E2Po 41 ¥ lingiane k14 inere gesfred vergign of this
prefenr@iferbsditmentathe asrbayy biotp medIdkeddh eHefRsted Iikhabdh 1 carboxyl terminal
COORRHAAB BVt Bt ds GRS, RISt uRA, L N ONe of more of

t e ab tat’ed su

ove: S 7 SR QRO pears one or nore
i ndependent|y sel ected am no groups of the form -NR5R6

1.2. PWRSH8 CBRp&ds R6 are independently selected fromthe
[ alkyl. 1n one

ting_ of hydrogen and (Cl-C6)
B iRe BreTetTRg SmbasiBeies tsncomRpuRds o friatp i THAIING, i, or Vb,
wherelim® ixseetedifrorh g dislipRgnditing Bfti)a_tryll Ed@rgﬁﬁ, L@—@xlyt RSN Gy
i ni ragi ne rtic acjd, st ei ne, .
_O—}%Feg(%ag,'rlﬁnaﬁlg ’—%%?% Frg%;;yﬂ pié{)e/fadg’g 91@1 @ésl nr%#-u}qiog%/f)rcﬁ ngs’tltuted 3-indolyl. In
other prsfstredienbredimdnts (g isrselpctéd/fom the gromp bomiitingof aryl, heteroaryl,h—O—aryl,
—Q— I ne Qi ' t hr eoni ne rypt o ,
T R T AR
slkyL, Qe Pt grindaly] onehbipted Aot Rersirefehies dnbodintehiorg Bfcicted
from the grelPévasigifig® a9, hetBloR91, aei-GrAel ch-Ad Hromh, 1, Y heteroaryl,
£9 S| Sti of L-ala |n%,_L-ar I ni ne, " L-asparagr ne,
providpd 18} St 5 bycioskn Xy Lol i, O witdris o
substitutekd Gzindolyd! Jocinother frefbirat dntobigent @ S0 UV INS shbs{ifla_téﬁ 30&dolyl
i PR v DAL 8006 b DR L BB G men 55
indoly] o gegubstigintedripindelepronidaddlas 84 g not halrégen (OHEY)icyelealkyl, drii€;-C,)
alkyl. term "peptide" refers to a dipeptide, tripeptide,

tetrapepti de or  pentapeptide, which rel ease two,
t ﬁ).ﬂgépreggaql empgdimgnisanglpderrgmppundspffornaasdla, (¥a,dVb, Va, or Vb where

R4 is -PCEIRTN @hese @G1RESHHY @Ay scHRAB plAYAIE @S bBthe E&i{esﬁéglf%ing Efélﬂﬁ’cﬁﬁds of

f R7 tides. are linked to the remi nder )
o L R R et e
releasqibptdindgndifg Bmmuad wherpRY @l Dife I9kinNhaisamEy d0cur by enzymatic or

nonenzymatic routes that produce the corresponding hydroxymethylene derivative, which upon

subsequent hydrolysis, result in the release of compounds where R4 is H. In one such preferred
embodiment R4 is —CH,R7, where R7 is —O—P(=0)(OH),, —0—P(=0)(—OH)(—0—(C;—Cy)alky]), or
~—O0—P(=0)(—0—(C,—Cs)alkyl),. In one embodiment where R7 is —O—P(=0)(—0—(C—Cg¢)alkyl),,
the alkyl groups are independently slected. In another preferred embodiment, R4 is —CH,R7, where
R7 is a carboxylic acid group or an amino carboxylic acid group. In still another preferred
embodiment R7 is a peptide; where in a more preferred embodiment the peptide is linked through an

ester bond formed with the carboxyl terminal COOH group of the peptide chain to the remainder of
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or imno acid, including but not limted to alanine,
argi nine, asparagine, aspartic acid, cysteine,
wa@bwsasddge, gl utam c acid, glycine, histidine, PCT/US2006/004456
i sol euci ne, |eucine, lysine, nethionine,.
phenyl al ani ne, prol i ne, serine, threonine, tryptophan,
the cctn}p'ousd re ptheeprefagedyepahte bRdDinSPemIcht dﬁi’boﬂlﬂféﬁtﬁ‘oﬁ ccﬂﬂﬁéﬁfﬁfs ©F formulas

nor f d ver i on of
s, IAPRROU S, o 9 e TR TRk P Ok sppidednsdiadipeptide, o
tripeptide edefeapépside pren neatabeptivié. Rreferndyahin C@H ogiposifiondffot gatides of the R7

ed to a side chain carboxyl. In
:mndgﬁgﬁkggdgéagﬁﬁﬁgﬁt the of the invention R7 is al pha

anfrARpdgpentsAf sempaunds of Soravstas HL AHo AV &.H¥.g¥ o opVe twbids thosegvhere X

is sel&fedLﬁ-o@d 06 kroep cdns@tir@' dJnl -EINRS}—- ISy @gifl{égnllté-ls ﬁﬁ%&ém@ly selected from

e B Gorr T b St ST 2 Crm yctaty
—(CstCJ) ydistitted byaleilyi, and ﬂe—(dll—mjamw aDewet d’lhﬂ)odheﬂfs%k' td¥pounds of

formlﬁa%QfI' ITI?I IVIa ltvgr ¥2 Q)I Y3 1nc&'ude t Eeégﬁ\}se L%I—:[ lethne? e orgl?ments of

i a nore
Comp?}’rﬂéf éﬁfpémﬂ@riﬁdélﬁan%’m IV He, or é[lbbiﬁ isydxy gencq(Op Inrw}tek wrRbbdirfients of

comp&hﬁs @%ﬁﬁulais'lﬁklﬁgeﬂﬁasI\/ttha Wo}\éﬂ sufgﬁr(gL aici Stll%yg‘l e%b dhents of

0] OSE aln car
°°mp‘iunés O%P‘g‘f‘@ﬁsrlg o‘S)r??an % é’lbu& &d— (MR Ptrevkare RS rsne@pendently
selecteba Horpdup c&fs&tlﬁg)ﬂm@tlﬁg& ofc; f J(bchég}{gﬁtghM@ alkyl,

1. S, Se e r
~crlBnefiol W G SE ST G P o
@th@mmf@@dymbo@mmt&ﬂ’thﬁ myavy Inclufie Mpdfhﬂisfohﬁirmﬂa I$a, where Q is
a heteﬂﬁf;yl 3 dnrb(ﬂﬁé)ﬂé ly %Ibst‘?tut%&i' H%gﬂowgégu g’ tﬂé gou]g r%?ﬁaEeﬂEerB?tbvﬁ Breferred

referred e
embodimgass gk qoppgmqus tyrmulﬁg{aeﬂmptlona@ awbgtituted monocyclic heteroaryl

group; an- o@ﬁbﬂally SHbhied BRY e het@f&grylﬁ%g &5, 6h 9&[0}5{1(11 sﬂﬁ%}’fdtgﬁg aﬁcﬁ@ﬁeteroaryl

|
N N O NG
indolyp roeﬁleoptsnlalkyrstﬂo?sdumnﬁ@c@ heﬁersﬁj/l%@dl@d Ofp’ﬁ&fil Mbﬁltﬁafn@buﬁhen present,

are 1ncfé%£1ﬂ'el’fté/lrsglg?t9 fr(?t{l}lh se r§cl e{ (grraabé,rlgﬁeroaaa Q{ﬁgflryhﬁé}]—heteroaryl
and“&lthqt%oqwldrogen (C3 c4) cycl oal kyl, or (O c4) al kyl,

Qrichude®n tis ﬁr&gﬁ’é&’émlﬁ[h HRSE J[hte g{\ﬁgtlo akerl%%p}(ﬁmds of! formulas IVa, IVb,

ot her preferred eMm I ment
Va, or by ¥fire i ahelerpaAr i Opffogic bR e hofsoars Ervop. Tn four separate

alterndm‘yéiplta@ﬁﬁd elﬁbﬂdirﬁbihkskjﬂcomﬁfunég ATYJ)rmulaE‘ TV, invh, V%n&t\h’? 1s an %ptlonally
et e g% ﬂgﬁlyl or ‘a substl

subsiflof o N RO BB P HBEgiPrsan hlprog Larpop,

optlon@ljbtﬂubﬂinkgd bicyolic feBtostdl)graupkwith. theFbrbeiso lﬂﬁt@lﬁeﬂﬁ&y@ﬂc heteroaryl group is

not 1ncﬁ3f§1?Qﬁi EMﬁﬁalinﬁ%ﬁ%?eﬁﬁg%ﬁyRqu'roa?rgll gfrgurpnfill amore pre%rred embodiment, Q

is an optlonally su'bstltuted nitrogen-containing heteroaryl group. In a related embodiment, Q is an

optionally substituted indolyl. Optional substituents, when present are independently selected from
those recited for aryl, heteroaryl, —O—aryl, —S—aryl, —O—heteroaryl, and —S—heteroaryl.

Preferred embodiments of the invention include mixtures of compounds of formulas IVa and
IVb, including racemic mixtures. In another preferred embodiment, the compounds of formula IVa
and IVD are the separate enantiomers of (%)-cis-3-(5,6-dihydro-4H-pyrrolo [3,2,1-if] quinolin-1yl)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione. In this embodiment the preparation of (+)-cis-3-(5,6-dihydro-
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R4 is-CH2R7. These conpounds may serve as prodrug
fornms of the correspondi ng conpounds of formulas Ilia,

WO Yas/080dk4 Va, or Vb where R4 is H The prodr uBCT/082006/604456
cl eaved by hydrolysis to rel ease the correspondi ng
conpound where R4 is H The hydrolysis nay occur by

4 H-pyaroy 3% I-] quinotinngia§l ibinilal-3 @) phyemlitinal, Paiosi rebzﬂ@d as a mixture
begim(l:lﬁ Eif B Qﬁl‘tﬁl% éﬂy ?laﬁ’i&f?ﬁi J[']ei{ralryr(}reoqﬁl?l{) aa}lgérgg]g ggaa?tam}ée [llhe 1,2,3,4-

S eqguen resu
tetrah}zi@'ﬁ‘i}kb‘lﬁhd% lsmmeéecmtm 5s6—ﬂihy41m -ddfeyrlocB, 2P i qeinoB 1-y1) oxoacetic acid

methy‘iE 9@&% H&%‘ﬁbe@% Ey?am&) igﬁgﬁﬁ W‘Eﬂ le_ii E{Zdlﬁﬁlro-%g&rrc% 2. -y“]zqulnolln-l_

yl) oxeac@u(@p @t@lgﬁtwﬁ §egcteq Wﬂbwéolgﬁﬁag@mmgﬁ s d,gm;'}bgd mZExample 1, step 6, to
yield 35 B{ditPHfo-4-parolo [@ﬁ 7| dhotid- lybn@fﬁlﬂﬂhﬂb - PHRbIe-BCdione. The

il EREAOEIY S5 100 PP i i

5-diongripthpn prepaal tyrvatalytic Aydoepeyation aaddséhl:gﬂ OiiPxamiple 2§ﬁsiﬂg|Procedure B.
aﬁ’?éf&?erd e[’hr élﬁlrelrltggf n‘g}% Q{t{gﬁ nfs? hlclude mfxi‘ng SD Jflggrﬁﬁ)%\ﬁgsggﬁorlmﬂ]ﬂas Va

a nore er red e
and Vbaﬁvwblpg rawnegm@rturm A alfQﬂrene@fmed htnbddanmnhﬁE»OWpounds of Va and Vb

are thd ﬁbiﬂat@ Bhankbabls 8f @)Ra 13- éShﬁleﬁiP& 14_9‘ ?)yﬁ 2 9 Eﬁﬁohn—l f'l% -4(1H-

fth (!
o Lo et e pocr et 0 ST 07
first ptdpa@ring|(Mecis-B-¥8)6-dMadroaH-pibrovd e 126 - ﬁﬁul&hﬁmﬂ(lmﬂdm )‘l(fj’pﬁrohdme-

2, 5- dﬂ%ﬁf ta Qe%cﬂ ?ab eeg?he m%gﬁ%l %{%éspclofnag&%g*sélpeélrtﬁegtaé gm? A BHHEI'G @f
potasswntpﬁémtomnsl texpbutpegd td abisn anfnuttuhre of{?:)—ftram (5ofdihydry- 4H¥r@rrolo

[3,2 l%faﬁﬁélﬁeﬁyl? V@yjemc\lfg-@t-ﬂ@jﬂﬂ’x%ﬂ& Hé[) %léi %ﬁbe(ziflaﬁquxam S

s Hllstarqoisomes of the eompavngs Q,féli?sm%fm‘t ﬁ’geléfon afeNPymplated, eah@‘ in
admixfire thﬁblﬁe F&ubﬁaﬂtlﬁﬂi}eﬁ@@ﬂ)@lﬂt hMud @r%tﬁﬂnef fﬁﬁm(otf I?eecwélﬁ])g Wixtures and

crystal% gom]i %ﬁ] 8(8 g?a& &P&gge@%ﬂ&@yn g %F nggglypds acqo@;ng @él}e invention
embragag loH possiblesstbrajomerl(k y.| the Rrald S Corffiguratiofy) foﬁéakhllisymgeﬂﬁrcenter) and

their nﬁf@ﬂt%g Vﬁr@&g? r@%ul&ﬁf%ﬂ%g&gﬁl}% gaggn(l) i 15 errlrélgs c*tixe iseje_x#ed optlﬁahlsomers having

a SPCC’@Fﬁ aqtivisy Bleti rresmicsorhs qap rpteseidel hyfphfoeaimmktheds) $uch ad, foraxample,
fractiohal’ %rysﬂah@atlo\{ase?ﬁﬁtlomr cx%stblﬁzd:t%){ gﬁﬂaéegcm'e* P d&f@ﬁ&es seviratlon by

qbo iments o ounds of fornul

chiral {ajnn om%?gr%y o§<sqp§rc§tuqa; ﬂﬁud Clgpmatpgraphyj The gndiyadual optical isomers
can be@blaindd frem tise radenRREPPeuIsientidhal REH¥YS, 8Schlab,for dxhhfle, shlY®ormation,

with o fealPheu R ae) olsaiy aSYNéﬁ%?R%W@?mormﬁﬁe@Wﬁ@ isgypers, such as

E-and iiy@mﬁgganons @i@i do@ble porall, kry within(thé scepebof t&db&htldimlr@ﬁs otherwise
stated. %éf%in’comg)ﬁm%s oiﬁfﬁx)s gﬁl%x%log%kag)ékrs 1& Qa[gto%eng%}r URﬁt Lllc%l%etluef‘c()jmeric forms

CycCl O0a
of the co¥npounds afe considered to be within the scope of this invention unless otherwise stated. The

present invention also includes one or more regioisomeric mixtures of an analog or derivative.

As used herein, the term “salt” is a pharmaceutically acceptable salt and can include acid
addition salts including hydrochlorides, hydrobromides, phosphates, sulphates, hydrogen sulphates,
alkylsulphonates, arylsulphonates, acetates, benzoates, citrates, maleates, fumarates, succinates,
lactates, and tartrates; alkali metal cations such as Na*, K*, Li*, alkali earth metal salts such as Mg or

Ca, or organic amine salts.
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O her preferred enbodi nents of the invention include

conpounds of fornmula Ilia, where Qis a heteroaryl or
wa@eooepsdsenal | y substituted heteroaryl group. |PCT/O82006/004456

separate alternative preferred enbodi nents of

compounds of fornula Ilia, Qis an optionally

S ulissiised hdreid, thotene Yiadtatolifee e s aerddu&rdﬂ didtab@RmdTaicOMBdUnY of the

e L LSSl T R BB TP s
similar lagtivity Frevivd toypaitl compreiné pithe pesegriovsntiols not an i ndol yl
9r QURePherén SHOS I t(‘#%)cgg%;" el ¥ éo*nTp%[mcﬁcﬂ" tl?eoﬁ&) ?15]( mve?{tlon covalently

. substituted tric et er oar grou
linkedig198¢ P} THQIA PE; MR %Flé%‘@mamlf@raéldl miep enetbantWager sitalidigioiety.

A corﬁﬁo@ﬂd bﬁ%ﬁeieﬂﬁh{fe@lﬂoﬁ ﬁﬁy l%r}!ieaseﬁ‘ ﬁBIﬁrﬂ%rbemme’cleQ )?’drolytlc oxidative,
eteropary -S-heteroaryl.

andlof g el R BF At S1 TR {IFAYEHRSPBIROHE of tho prosen
inventiongxbibitsi the aﬁdeﬂ bensfit aSindrddasd dq\!@hus Mﬂublﬁtfy, ﬁﬂprovwsiﬂﬁ‘h@ én& improved

pharn‘?ac&gﬁe%«g ?R)FF ?1[165[% pil aetttyll I%Q Ahe }%&e éaﬂ ég?ﬁaeJrug cl'Pz/iracterlstlcs

For e’@mﬁ@drhﬁ@m'@o@ﬁ’: Q:@nqamnnmsacgf mcbloﬂy m:lbiasr waté sothllzmg/m;)leqrsuch as
phospiite wihinR42MaP B deRRRH bised HPS bFIH§ %QBW Blo¥ htghtgya /or in vivo

het eroaryl group, an optionally ’su stltute
deliveppprilike-y | group, an optionally substituted blcycllc
heteroaryl group with the proviso that the bicyclic

optional |
alog 'n_o nyl-py r11d1ne—2 5-diones

p rS@efnéarrl @y:htlmurb Mthméermd p@cecmm n"oxapet ptioy oscbrgaﬂd mbllteﬁﬂbs and
functl&lla'i éﬁgﬁﬁlarﬁ Qtiom. 2 Ina%p%[a%@lﬁs)ﬂkcl zggsut?e ?Jgtog Hrogec Y elgjr?ups can be

an opt’l ona

obtamei)frplaﬁlaﬂ re@w%fqlqnaﬁﬁ tl@ratlmmfrfrqm sandmd refp@nqendelp@hmnmd field.
Althoﬁgkﬂ Iﬁﬁﬁlﬁﬂedf tb @R $rRQS @evéxﬁpdo{u%% fe%gn"i’é'eﬁ boferBiRE RIXRRAGYY (if organic

teroar het er oar )
syt U S T RS LN e A PG G"8# s e Reictons
Mechmsntsuarﬂssmétumpfﬁmluﬂdﬁl Wileyf &1S618: Mew Yéak, 2001 ; hﬂ(bGreene T.W.; Wuts,

r.o UG SAERD Soll SihS 5! Puf S oSS 58 o e

follovvnrrgeiewwamatoé syattetic moﬂledsslreoc[emgned to illustrate, but not limit, general procedures
forthe(p‘?épapdn%n §fc(o @urﬁil% Bf’fﬂé ﬁweﬁ'ﬁ—koﬁ’yr rolo [3.2,1-//]

guinolin-| ol -3-yl) pyrroI|d|ne 2,
5- di one. In thls enbodlnent t he preparation of

2.1 Ge&1érab]]’r8ceﬂu1§e5fo@ tlﬁlsiﬁﬂﬂésﬁkdd'ﬂb Jlbcﬁjlrﬂ)h[na orrdteld 4-dione and

Ui pyrrolidine-2, 5-dione
pyrrolol!ulr o

55i FHRE MW th t he startlng
rrﬂ“hepma:h’smﬂ_qnﬂolﬁprdvrﬂﬁtbafyyrdtoqmuolh@l-pﬁ&léiﬂd dione compounds of formula

IIla, IVJ‘M GVa o%tﬁl@tp a-%[ gpf%oﬁggo%hﬁ qiforn' u?a ?’Ig IF%HY’] %k/j);? a,and Vb

I'$ convérted in
may beaghised by ajsetips) of@s@emwemq@mg Wréltthg/ﬂea@@n ef a §% —dihydro-4H-pyrrolo

[3,2 l-gFétﬁﬁdliﬂeldyl &OE&QEU/H&@ ester 0B Fol?lﬁﬂa $3Rh ad BRide of Bl ﬁd{o%rﬁl a 3-(5,6-
dihydro- 4?1y pyrrolo [3,2,1-i] qumo(m-l)ﬂ) 4(1H-indol- 3-y1) pyrrole-2, 5-dione of formula III,

including compounds of formula ITTa, where R4 is hydrogen, as shown in Scheme 1.
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yl) oxoacetic acid nethyl ester is reacted with
i ndol e- 3-acet am de as described in Exanple 1, step 6,

W@ 200gi08d484 3- (5, 6- di hydr o-4H pyrrol o [ 3, 2, 1-//]PCT/US2006/004456
quinolin-lyl)-4(l Hindol-3-yl) pyrrole-2, 5-dione.
S;J[,g,g]rri xture of (+)-cis-3-(5,6-dihydro-4Hpyrrolo
[3,2 1z/] quinolin-lyl)-4(l Hindol-3-yl)

E@L‘gﬂq‘e 2, 5-dione %sHthn prepared by cat aI ytic
ggnalrign assedeagri bRA/T N Exarg@éedn2 usin H
Pr ¢c Prefe rr/ ghb@di mentRycedde ¢ he,, iz i;on m?{, Nyo
al s‘nefz ude m xt 3 (mpmmpnds of for Nj an s %
Vb, * ioncl udi ng race ' | XSy | N anot'He ferr /

en@ﬁﬁmgent t he
separ at e enant r;iednoaonof()
H pyrrol o [ 3,2, tecydpre gui nol i
pyrrolidine-2, 5-dione. |In thks Peried nment,
as a m [
(+)- CISH3 (5, 6-di hydr o* 4H pyrr ol
qU| 2 yl)-4 cndol 3-yl) pyrrolidi
o Ug R(lr %648 above. The ngtti}% of ci % N. o
n\tr%ated vvlthau ure af rpPt B
teft uh@xl dE‘YI nNt exd - but anol |rﬁa ] Hife of
(+)’< o ans- 3- d| hydr o- 4 H-py
qui noI|n I-yI) 4(1 Hindol - 3- yI) r 1Vi‘)d| néx
5- di ofeNags descrpblidd n Exanpl e 3. l?—\II st er eol’ Soner s
of2 i?@é{cgﬂ‘po AL tthe i nstant invention are
el \Iatelg,/\eréln adm xture or in pure or
sups n((ll al l'y/p e Jhorm including crystalline forns
of xipgacemn c mxx@/h 68 and crystalline fornms of
\_i ndi Vi dual isoners. The definition of the conpounds
according o the invention enbraces all possible
stereoi sonmers {e.g., the Rand S configurations for
each asymetric center) and their m xtures. It very
partlcul arly enbraces the racemc forns and the

2.1.1. S §(9f3°t6'a°ﬁ" rd : A 3
dionessqfcfe crystalli zat| on,

S %@5%&%&% Qﬁ ¥S$Jr!f %dnﬁglgll Qrﬁi ocfop%blﬁ’ﬁito?cﬁ%%qﬁ & produce

derivatives separatl on

compusstderawied Jhijclyding Wm{stqf Eamulp |, avheterRdria bystyogep fisconducted
in any-Eh@lblel’hﬂhyﬂr&ié @blapﬁird)tfé%blvblﬁ BRI CRR nB19inBRE &, RBGhydr Fan (THF ),
tetrah e race rrE b%}d nlllent{onal met hods,_ such as,” for

W iefhet s ks n thprepenghotdides Ear thy Paepses ef the egetion,
sultabre@ktéxs wéﬁbnblyla € inglitigIblii az@hdt Gifhited o[ ztllaﬁ le5vers &herd[RI9 is a (C1- c4) alkyl

group,ga'ﬁg EEE) Fljeg &9 [ﬁgﬁlﬁe thg Hfﬁﬁy ntdl,e]ethyf;l eéger 38]9‘;1{1‘71 s?s?ftgr ﬁ? {eaﬂlon include
alkalingypegad galig pﬁbm@ecuéar aeight allgé picetiots, mohmog,menmmmmd ®, alkaline

metal §altY §f1¥1ét$clfﬂ18fr]?ﬂo’1alﬁn§ i 2dpahd], EHrdpaReR -Gutdrl, Ii%butﬁloll an &fl-butanol,
Preferreg alﬂcalme metal salts of low molecular weight alkyl alcohols include sodium and potassium

r‘i‘bls of Va and Vb ar¥ thews X\L))N Vb)

(IVb)

salts, with potassium tert-butoxide (tBuOK) being the preferred base. Typically the reactions are
conducted at 0° C for 2 hours, however, both the time and temperature may be altered depending upon
the specific substituents present on compounds of formula I and II, and the solvent employed. The

reaction temperature may be varied from -78° C to 37° C, and is preferably from —35° C to 25° C, or
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of the conpounds are considered to be within the scope
of this invention unless otherw se stated. The present
WO povesd4®n al so i ncl udes one or nore regi 0i SONMBET/TS2006/004456
m xtures of an anal og or derivative. As used herein,
the term"salt"” is a pharmaceutically acceptable salt

more prederatiy from 6130 dao ao I (d Réhdidn tibies Sall g&efaﬂf} bl |lrﬂzgrsel with the

d h d hos es, at es
tempgie GV it B BPgped TS ot db2 ety rgm%ﬁmm@ more
prefemblyt %ﬁre@ytebmiz (halue,sa,nd oiota @tfemblyrrad 6abwes, f umar at es,

2.1.2 Sru: th1 a ﬁ)‘il%? Con&m@&&ast &%‘OI‘I&H&E mrma{/g gﬂd \ﬂ)l kgﬁre REE t‘h%ldmgﬂ s

cal sSuch as Na+, +, al Kal T _edartinmn nm al

s dé%iu@tsonw@cmpoe:@ds b formrﬂgaHI eddH, vdhersdR 4 is hysoges élyield the
correﬁﬁﬁ(ﬁhé‘?a (4, (h@ih}cﬁf)-mtl ﬁ?x‘bﬁk{@ IIZ'ltzﬂ qllr]lﬂgﬁfp §y1ﬁ4(ﬁ’ﬂggdbqt3 }ﬁ) opﬁ/rrohdme-Z 5-

t {
el goc et e MG B BB e e
includigg, butaiot Mﬁltddhﬁ‘,rrecﬁlfmoﬂ WigH zifoxMbronry %Px@ce‘ﬂhﬂ@ﬁl)%ataﬁﬁfc'hyﬁ& enation

(Procé(ﬂlre\é]%% gl}dterg%uc? %\g%} mpen Ousgglin glawﬁganoﬁé’éﬁzfg&ge bg n‘ggﬁhlgatsq in Scheme 1,
depending op thegedvetiomroetion aml cooditivrs rhdsyn, ithenkaedor wilbyield prindipalle
compBiiras BPfoRIRIVa SHENLAS: p’?ﬁ{cﬁgﬂxn&m &anS {)}Pﬂ ?ﬁl%f Xa S %h?r

wat er sol ubi i zing hoiet He prese

altemf‘%’é’r?ﬂf"éﬂ“%%fy%éo%éﬁ‘ %fafg@uﬂafsﬂémw V*p pesl i ety vi a

hyl‘dfxﬁirgstdf GOmlehdiaif iF3tR a0, OVb, §AZIABLY hay RIpPERRd by the djrect
prodrug cqonposition of

rancf e 8Rpe 4 B S SR bias i e, T roion
generallyoreizd eut veithfeesh Bedscnhg,leigehﬂ Iire}paretl b} OMBEIZ:5 pdAaiet Wity Hg8D deionized

f.]
iR RS, B S0, 3 R RAT L My
suitabjedpr resustipn ef compeunds of foriudasylIT oe Il in refluxiagidrycetimaoldinder a dry HCI
gas atﬂi@épﬁéﬂé aQHes@ﬁﬂ%@ in Eﬁhﬁ[e 5 ﬂo‘c’gﬁuke’ £ 'fﬂﬂh%d@&%g e PS &dihydro-4H-

e sel’ected base

pyrrolg E?o %E‘Uﬁlﬂ\“?‘\’lﬂ“s]t Qélg 4(1&‘?‘1"1& Yﬂa folexhiStdieng.  an d/ or in vivo
deln ahefnymarmdﬁwdaﬂ ﬁrepzﬂrmg-ﬁbﬁolﬁmﬁtiT 8sliche®k catalytic hydrogenation, which

sielas DA BH QMR b b oo G057 alonse smpue v and v
Catalyst,ny hydregqnsthmf h@niwuaciswf[ﬁwmmhsi UE edIIh ary bheondu@@binah asiydrous

alcohcﬂ bv@ raglgﬂle ﬁleﬂpéa?eﬁ}%lt gﬁ:depp gtmo%iﬁl&te of H}ac{r%%fl ?%QS ho‘ffﬁ eA Jaréet% f’f low

transformti ons an mani | ons” |
molecplapweightialkyl geabols say b elnelomsltta Pwédctfthecmdwn@ ingludingmtpropy!

alcohds,GcpRdpiyf dlgohbll &tRimd! Wxﬁetl‘ihrnof rPQéEr&El?Hm@%chth &f e?ﬁa‘ﬁ?lco‘? methanol, and

k t he not limte
most p(s%gra@‘;" 3\%‘5:& B{i‘ r‘%ﬁéﬂg catpi¥tt 2’9&’14 Dugncrda i ehedpn YR )
on chapdoabis gafeired fy titehediicBon dfebmipindsSiiférulaWITT Bx HlaMaf bre ploferred

embod}{ﬁérﬁé1 the r{/'\gl¥ ﬂ{é&?gatag $81 aﬁa 1urr? (r)rpl g’ thv¥ted c%gr%gal %ﬂe reduction

compounds of formulas ITTa or IIT under 1 atmosphere of hydrogen at room temperature (25° C) for

u-,

12-48 hours is generally suitable for preparation of pyrrolidine-2, 5-diones, the pressure of hydrogen,
reaction time, and the reaction temperature may be varied. Catalytic hydrogenation of 3-(5,6-dihydro-
4H-pyrrolo [3,2,1-j] quinolin-1-y1)-4(1H-indol-3-yl) pyrrole-2, 5-dione is described in Example 2,
Procedure B.

Pyrrole-2,5-diones of formula Illa or IIT may be reduced to yield a mixture of compounds of

formulas Va and Vb by the reduction in anhydrous alcohol with a metal reducing agent. Preferred
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Mechani sms, and Structure, 5th ed.; John Wley & Sons:
New Yor k, 2001; and G eene, T.W; Wits, PG M
woe@begd4Be/e G oups in Organic Synthesis, 3rd; BONNS2006/004456
Wley & Sons: New York, 1999. The foll ow ng
descriptions of synthetic nmethods are designed to
metals Includd sodiuen, cdicitmmaad mhgnesitim, \gﬁ{hﬁﬁg’hbsmﬁ @QSQUfe%ﬁﬁd rﬁd%zﬁ reducmg

agent prl“ﬁ@x%%p%toh %nc}'}%allg U %}191? c?efr aI% %]grt ahr}l\cl)gpq}ere o? nltrogen f(c)j\re _ﬂ) mmutes to2

Proc res
hours F]yy mﬂypqu @|cm;pcnm§l |of ﬁgynul@Héolzfo@quih Iblaén @nadcohol selected from the group

cons@i}ﬁ% Bf)xlrl&ﬁécﬂop Qb | - Y PO hefll i Eltg)rc%m%l Wltg %E?e%ﬁ{tﬁm%és ' R preferred

n The resent I nvent | rovi

emb%mta ?f@q‘iﬁcm is fgndugisd ﬁowl@u%(snwteﬁ@ necifrepel aa descidlfed in Example 2,
Procefh@e m,lfoathle |pke@ara116{ﬁ)f HMuns ¥as, 6Qﬁh yR-4H-BGrdb BRI -8 htﬁﬁblfﬁfl-yl)
”P-S %r las I11, |a ' Va, 1 Vb, Va,
4(1HHJ§ g% B%rﬁ(? 1045 er es of reactions comTenC| ng
WICtdmpbhmls &BGt andfor Bfb, ahich hve-tigh ﬂyytdﬁ&inedrrni'g- Sapsti@h® in the cis
confié:?htlgn JmaX/]be %Bllln}gﬁl:d 1ﬁto]a. né(ilté‘?uref 3%?:9&:1 ulngs (%C\/L a atng %O‘y%r%the substituents

are in ﬁle(@nﬁ COI@BW?W% Olzllmopﬂymrityrecpf[aﬂ four sowprs gliforollanMayTVib; ¥6)and Vb
by trez*ftlmbﬁtd,ﬂ{h base/inla pB¥F ﬁr@ﬁceso?vems ”IC}FQQS/ o regéi’iroﬂylln%ow div alkaline metal salt

ofa (%é %3@% ST asons Scé&%réfr;ueg=f0éuq’oapot§§wmﬁa@h@ﬂ®ﬂn methanol,

sodiurd ofpotsidintedibide %]ﬁﬁijll; sddaun| &, pdtadsivrh }er%'tdﬂﬂe'n‘i‘felh?ﬂﬂtaﬁf)lb with
ere

potasfizh Bl T B o e e R Ao ane o Sl s g
Reactipngae] g@etadmldndecbﬂrom Ot @td the teflut empematicce tieavgaomaixtat for 4 to
48 ho%rMcﬁ‘e fnle%erreél g\ﬁﬁd&%&% e %%Uﬁ% dc%ﬁld&c?ed%m o{)rlnI ?rféperature 25°C)

ogen I 5 conducte n an

ere
to the ey Eﬁnwe@ﬁﬁwféhe iR 108 8 ol4 konts, anddn @mlwqg mofprefigid embodiment,

the redctioh & eﬁhdh&ed &t%bétﬂbm Rf dihRfrd Jitotassin® leFrmd@ B feA Butanol for
et her é}g like in he presence of base.

sbout J4 Fou ShAT FEsimdimss AR St el o A @ighe sl contaning
compduodsrﬁr’laand/onl?vcbl ude, but are not limted to, alKkyl

2.1.3. ?ﬁd’rc

SlT ?1? Hlﬁ P@J%@@S@f@dﬁmnd fibstitatad andmnsubnmthuqd a'ylad>r|&mtercraarl Btﬁis‘aﬂuents on
to aroﬁzﬁictrﬁl‘ﬁgﬁ doRo R € n1as iR ﬁltélt IV%I | valdg %%ag’be acc‘lomghshfed by the

ut not limted , kal I'ne net
fea"“‘)ﬁ‘é’? AS ‘iltufeéph‘aﬁbtrsﬂmﬁd@% ﬁbhleter%d peopieseid with-ap atomatis halogen

substitamd but asrepoundoioin@ild H Ut M, IvEnvaf &Wlﬁ‘ dTI@zl Ijéétltlbﬂﬂﬁ éaﬂb carried
o R LR, A U A LS
heteroargk tirothide glxnodlde (maBu@erabbyi angryliremiole ef kdtioggbbanite, with an aryl or
heteroe-lll-'ylpdoﬁﬁlllcj id i e p?% hgpﬁnﬁgls@r n@%@ﬁ%%%ﬁlgnea all Qhumcm r?as)?lvB%t mixture

hours, however ur e
consis S 0 part saturate a 3, an parts water to
t&}&‘gﬁé’é“ﬁ@b’é‘i’ﬁdﬁlﬁ@f LPﬁ'@ﬁ 1, 1 part saturated N HCO d 2 part 100°C

under nitrogen for 5 hours. After cooling to room temperature, the mixture is extracted with ethyl

acetate and concentrated. The residue is purified by silica gel chromatography. In a preferred
embodiment, the halogenated compound of formula III, IIla, IVa, IVb, Va, or Vb bears the halogen on
an aryl or heteroaryl group Q functionality resulting in the introduction of substituted aryl or
heteroaryl group donated by the boronic acid on to the Q substituent. In a more preferred

embodiment, the Q functionality is a brominated aromatic or heteroaromatic Q functionality. In
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the specific substituents present on conpounds of
formula | and Il, and the sol vent enpl oyed. The
WO e@eNB@sd t enperature may be varied from-78 CPEDUSW06N04456
and is preferably from-35 Cto 25 C, ornore
preferably from-15 Cto 10 C. Reaction tines wll
anotheramae pilefeyred ambodiman e dhlpganhted Qtﬁiﬁstibﬁimetre&&w With the boromc acid is a

halogﬁ‘lmldglﬁﬁéjo)lryls Eﬁrﬁﬁ%se}itjé%%ggée A g guc% iR yf nh%%ﬁ?cﬁ@fl élgsupgltuted

aromatip graypy igto camgounds e @rm;lﬂ@VahrMN l!.emldoﬁngwbmmma&dﬂ fAnctionality

where@%%&%&hin%d@-ﬁnagg,qmounds of Formulas FVa, |Vb, Va and
where R4 is hydrogen Reduction of con‘gounds of

f SHARIRtissand hpteronrgnptic Boronjinesids iminding 24ignyJperanie acigsidethignylboronic
acid, inhe-rﬁ@llithﬂ&ﬁﬁﬂ@ 1§ ard a{Alabie %B)édfaﬁetﬁ of’boﬁﬂér&l!al%o{lrg’esgmclucﬂﬂg Sigma-

Aldrlcgll‘tbp lgtlug g{l#}n gklfeg]aﬂ%-l)légrg%%uc aln%gtetp Enrngiilcl d onq%ésldégnay be prepared
from the etresponding axyl onlicterpasy] bmniids Yy fﬁactﬂfnw&dﬂfseﬁopy] 6brdfiiiihe presence

s W e AL SIS B Rl e
Chem ot S3BARTRIBN 2and €M Meysrss prueh, Terratedion ﬁ%l 437 PBLSAT) e
2,14, @rena&%oh Bt GRgoRAds Jf FeGRERTI Tta OREGNY] VY aQJ]VP Bffere R4 is —CH,R7

ucti on act.| nd condl 1 oONns cnosen
wiomPgRRe aF ETvla fID 4V By o Mhetsritdis hysirpagmepanlbe converted
into cdmvipundsrof Porinb RITIAIayVROIVIDO VR &8 vafwhfe@rnmb agHyRy.and cMiversion

begms%{r}tl'ﬁ.jh{.:%{)ga%%}ko\ﬂ%f MﬁWo%(}%{#ecd}eyle?% gerB/]a Y:eo %Lfﬁ&lgg o 8 asI iggicated in the
PaﬁlakSHPWa%hOWanSCFhvmeZVa and Vb may be prepared by the
Schemg 3 ect reduction of compounds of fornulas Il or Ilia

with a zinc-mercury reduci ng agent. The reaction is

generally carried out with fresh reduci ng agent

pr epar edgby m xi ng Zn powder w th oelel oni zed wat er

foll vvedgby ac:ldlflcatlon WlthHC| ter dryi ng, the

sol i agent c mer cuo w table for
f co mul as III or Iliain
I
e A

reduct i\on_
refl uxj/ig dry et under a dry as at nosphere

as désgribed in arrple 2, Proced for the

reducﬂﬁﬂl II556d|hydro4 Hpyr olo(f32 1-/1]

qui no 1= ! ip H- i ndol - 3- yI ) hpstexphehglends- di one.
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IVa, IVb, Va, or Vb
where R4 is H

Preparation of the hydroxymethylene derivatives is accomplished by reaction of a compound
of formula III, 11Ta, IVa, IVb, Va, or Vb where R4 is H with aqueous formaldehyde in tetrahydrofuran
(THF). Typical reaction conditions employ equal volumes of THF and 37% formaldehyde in water
with the reaction stirred for 14-16 hours at room temperature. Reaction times and temperatures may

vary from 1 hour to 48 hours and the temperature may be from 0° C to 50° C or more preferably from
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nol ecul ar wei ght al kyl al cohols may be enployed to
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eacti.on |

prefefdncie e Ko™ P iesS enudcontod TR U e ahgtorymethyten
deri IVWIV ¢ oﬁﬁg@mpbmrd o Gormiu adileBlaf ¥V a ZViboua,or B withfal sukabllbgpratected

phospﬁ&%ﬁl'd@, ol eﬁ %% H%Jr@teét 011 Rgacfla{s I%fi!h%hel 4es1red quq]nosrg)ﬂ?rammo g are typically
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condugfed afrjpem termp@fa@mmnhydam Tio Epllﬂyan&the woharpnrmfgtwqmpmmramldate
the resdﬁblmsrﬁ@aed With REefod (38Cin %Eé?&ﬁthlé‘;&lid%uﬁ&?s ﬁﬁﬁ&% kPDhd s, after which

t
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after spirreygat -A8% O foraf miphites, € readtigbis @aﬂmdd)tﬁi fdbrrﬂtbhﬁététﬁ&'aﬁd stirred for 5

I
mlnutgs%ut’%he?' léf{lﬂow Itﬂ%reawxéa# é’¥ (%j’gﬁtpg]u mféiu%fs R!@e%%ﬂgp cpr\%latography on
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reactuﬁis S %%ftl‘legﬂ%ﬁ;hbféﬂnda%ﬂ?%& gg\{b?ﬁ%@ﬂ %Jﬂ%&m@da@ e %el?zyp [protecting

ounds ‘of 'Va and tuents are
gmup% ‘H%V lferfamgveé&ﬁfllwegealﬁﬁlwf thercompeund gveriPR{G nslerof atmmphﬁl@ of

hydro geﬁaaﬂﬁbﬁa t&hpek Mg TH&prbﬁé?atloh prho%on@ﬁq’d Ml@nch[&él (ItS r6e(ﬁﬁ Mp
e BRI B oo . e i A -5
d1hydta+4|bylbyrla>|k¢bh,¢4lj]qum(ﬂm laylp bhpdrogalethgbi-( {A8-irgol-3-$ )Gy tt6lidie-2,5-dione
0o BRLERUMIS Wl do |1 et hanclsodium o pot stum

i ﬁomg@qndbgﬁfawlgs IIIV\]II(ahIV a, IVb, Va, or Vb where R7 is a carboxylic acid group, or
an amino carboxylic acid group, may be prepared by coupling the desired hydroxymethylene
derivative with a carboxylic acid or amino carboxylic acid (amino acid) under conditions suitable for
the formation of an ester linkage. A variety of dehydrating agents, including DCC
(dicyclohexylcarbodiimide), HBTU (O-(benzotriazol-1-yl)-N,N,N* N' "tetramethyluronium
hexafluorophosphate), or BOP ((benzotriazol-1-yloxy)tris(dimethylamino) phosphonium
hexafluorophosphate) may be employed to drive the formation of the ester bond. In a preferred
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potassiumtert-butoxide in tert-butanol as the

preferred al kaline netal salt and sol vent m xture.
woe@eNs@ns are generally conducted fromO C tRPCT/082006/004456
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such of ok i 7 LS PRRABTRT oot ity 2, i ¥y 5, V. or vo
where IRG'US —QHgR7oﬂﬁndW lbemrb)wmad[bgrmgenr Qs drbpkyliracid group.

2.1.5. MedRfaa ¥ collpBiiRis O FRGE Iﬁ% :lﬁf 1' ItV¥1, Voo VI Ll,t 89 w: ble}eti& is ECL'—_CQ)
I ntroduction o Supsti

allyl gonat ed by the boronic acid on to the Q substituent.

| ﬁioﬁpmﬁeoﬂi‘b@ﬁﬁs nmedIe) W@WEEV& or VB %vh@efl%m?& Lanaldy éfk}’l thay be
etero

preparf O BIRE Y g N dstied cornay B o G Iy e prKb whe
R4 is Hh niith g €BatCalklky] halivies Winnathe heyhde &saméfadblwd IBrich g 11bth6 PRkdhce of a

sultablgﬁésg a{ I%Ofﬁ t%zﬂe&glﬁg a‘%ﬁ%?]g Bﬁseg gnclxdeoorgantlc 2568 sgﬁ-bas potassium fers-

descri b ntro Ion O

butoxid, sqgkign rn@ﬁht)@éle andirenghic baserqush sk @H.AOIdamidS,00%. Suitable solvents

includd Qﬂéﬂéb@tlyﬁ)lﬂaﬁg s¥h 8 TN T, BioRirR} Bt &thel3, or DMF. Tn an alternative

nal i
embodlmeng ttllleoco%poun)cll of formula ITI, Illa, IVa, IVb, Va, or Vb where R4 is H is reacted with an

organic or inorganic base to yield the conjugate base of the compound of formula I, Illa, IVa, IVb,

Va, or Vb, and the conjugate base is then reacted with the alkylhalide. Where the alkyl group is
introduced into a compound of formula III or Illa, the resulting alkylated compounds can be reduced

to yield compounds of formulas IVa and IVb, Va and Vb, or a mixture of compounds of formulas I'Va,
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where Qis a bromnated 3-indolyl. Aromatic and
het eroaronmati ¢ boroni c acids including
wQ2a0hiogig4 bor oni ¢ aci d, 3-thienyl boronic aci d,PmU52006/004456
2- napht hyl boronic acid are available froma variety of
commerci al sources including Sigma- Aldrich (St.
IVb, Yund Vb Moployifl the rrétﬁbﬁdnqﬁ'gbedifr&fﬂaidn@ecﬁiﬁdsd’dﬁ&rﬁl’(li)@l') mtnbre 61
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inclu |ng INTa rdx met hyf ene vihe

Prefe‘%jyf sg} V%Pél‘ﬁ ‘ives 1Va, |Vb, Va or Vb. where R4 is H
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IVb, ag plrﬁ.lll!’ thgldé theprodtetsadmy dbe oéparaged by 'ElﬂE)natoEI)ap]h}C@i one or more

chrom‘éf%?&?ﬁg?%:a gﬁhgﬁﬁgga@gﬂl ?¥)e S%ﬂ@c{ %uY 8{1 g gerépelir%thve s%a}ler ?r o& an analytical

scale tp ptermyne;the rﬂggﬁtg ang pur@mﬁtheang@pfapmp@t inResampleoAlthdugle any suitable

chrom@tﬁ@raﬁl@ﬂ’ﬁ&ﬁaﬁ?dﬁ&iﬁg, 'Eﬁiynov ﬁi’h}zﬁecf to Osﬁﬁcl 1@@1‘& pthQse 48n Q}Q:lﬂ{u%e adpial
at ure fromO

oy BE G o M e b s o
separatiescthe suitabitypespecificeh@thatogiapkie eilia bd conbBiod YoPthe Qdﬁyh&tlon of

|
I O Tk
the compousHy- drtediyred shpodimends, chromaigelaplds sepentes areycohducted emgloying
HPLC! REothat G YdaRMBYAiRBRs Mk Qé:l)‘dﬁhon iERGriBd &R%&ﬁé éu?)grcp fical fluid

chromatography. Where supercritical fluid chromatography is employed, CO,, or mixtures of CO,

with other solvents including acetonitrile (ACN), methanol, ethanol, isopropanol, or hexane, are the
preferred mobile phase, with mixtures of CO, and methanol most preferred. A variety of
chromatographic media (stationary phases) may be employed in supercritical fluid chromatography
including, but not limited to: ChiralCel OA, OB, OD, or OJ; ChiralPak AD or AS; Cyclobond I, II, or
IIT; and Chirobiotic T, V, and R media.

In more preferred embodiments, where the products are individual isomers of formulas IVa,
IVb, Va, or Vb, mixtures containing two or more of the isomeric forms may be separated by using
supercritical fluid chromatography on chiral media. In one more preferred embodiment, separations
are conducted on CHIRALPAK® AD columns (Daicel (U.S.A.) Inc. Fort Lee, NJ). In that
embodiment, products are applied to the AD column in a mixture of methanol and acetonitrile, or in

acetonitrile, and the column is subsequently eluted with 35% methanol in CO2 (65%). The separation
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I €dfpbEHds bﬁfoirﬁlﬂéil ﬁgy L) ﬁrébaf@d%hﬂh@ &%@ﬁdﬂaﬁg Corftfdufld oiaﬂagnula A,

t theé reaction
where Y s Setedted fm B ot e b istog &'~ 1V DendsS ol s ekt from
the grduprebisdsting EOhyldmgem g-(€ ey aéhmveﬂclea) sublstitaidt alky/h e(([;gF@J)LthEIoalkyl
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- 23,4 mnnsjmafeﬁzdplsjuwdﬁ@gﬂﬁb) AThe ey AR PEimtwiiEhe ddd@ersion of a

compoﬁ{‘n)(ﬁ gtafrf) atul(l oN éoéle y Osgong éfsa%sltlg.[teda -oxopropionic acid ethyl ester of formula
B. Thgethyllestgy c}fq'mrrmdﬂ B n;-c{yel;zbq toderfrl a compound of formula C, which is converted to
the fregladl@ ﬁolzvhn’g'ﬁ }éld)eca%b&qu{eg ¥ooy18¥ El{e%leélgh [ﬂ'lcglcl},c p'i(&}u W) ]%L ] Su%%equent reaction

of the Elirc}?{ln’a rpaldmﬁp‘y&ﬂr exabyl shlorideand yeiki-upoh plgololip base|yidtds direoyrasponding
compoufity bf-fmfula F+ScheHY 3 Brudttales B FréaRlidriNeRRnde bR Sith compounds of

formula A, which is further illustrated in Example 1, steps 1-5 for the preparation of 5, 6—dihydro-4H-

pyrrolo [3,2,1-§] quinolin-1-y1) oxoacetic methyl ester of formula I from 1,2,3,4-tetrahydroquinoline
and bromoethylpyrruvate (3-bromo-pyruvic acid ethyl ester).
Some suitable conditions for the conversion of compounds of formula A into compounds of

formula I through the reaction sequence of Scheme 3 are described herein. Compounds of formula A
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is typ@é'gx é»m% 5{05%13%@3%? fobieat lwdmgééherma terwerghfgom about
~78° Prodbect 100CP hoste@irediishodinthat, théirea®ion dndwkddht denpédMe from
rese ce. o

[ ate,in the
abonuts ¢ Do el &Pl e T3 SF o PO AR P mpts th
reactipiig cgndatted gdCt Enqf@redtsolvents fexcomphotiog 88 reactiéh idelsd bldere not
' f ggpg r Lcarboxylic
hmltegl E(?teﬂél?gﬁ%’ﬁgﬂo tet&ﬁﬂ&? 1 %1%(\@% e?neg%rluf Jﬁ . e, D.
Compounds of fornulas I, Ilia, I'va, 1Vb, Va, or Vb
where R7 is a peptide, may be prepared by coupling the
desi red hydroxynet hyl ene derivative with a peptide
bearing a free carboxylic acid group to forman ester
I i nkage. Linking of a carboxyl functionality of a
pepti de and the
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hydr oxynet hyl ene group in an ester |inkage may be
conducted enploying a suitably protected peptide,
wheaniosysf or exanpl e, protected free anm ne gr oREEUS2006/004456

protected with conventi onal N—protecting gr oups.
Conditjions suitable for the_formation an ester

Schelmfhg é’éepffrﬁEPlad)z dCHTBE%u phliompuiadh) w arq ¥ois adeands
such as those described for the preparation of
conmpounds of fornulas IIl, Ilia, IVa, 1Vb, Va, or Vb
wher ®3R4 i s- CH2R7 and R7 |s a carboxylic id group

%boxyllc acid group. 2.1.5 Prepayation
sds of\ Fornula 111, Ilia, ! b2, a
R4 is - &bl-Cg )Eﬂggrkyl Conpoypds of | f or mul m
, 1 Va, . VYa—oer—Vb—wkere H is at (G -
p be epared by reacting Ry IO\t he
desire coﬁbound of formula I'll, Ilia, |va | VIN" Va,
or Vb where RA)is Hwith a (G- Ce) al h )id  _CO.Et
whede the halide is preferably O, M /n th 2
BrPr e e of a suitable base at Om tenperature

tab e bases include org C bmges such as potaSsium
tert buPBki de, sodi um methoXxi dgeo H,08r gani ¢ bases
such as KOH, NaOH K2COB. Suitabl e sol vents i ncl ude
pol ar aprotic s ents such as DVBO THF, di oxane or
ot her ethers, or DMF. In an alternative enbodi nent,
t he conpound of formula I'll, Ilia, IVa, IVb, Va, or_Vb
: th an Qganic or inorga t

I b,y Va and

(Qb b, and Vb eﬁﬁtoyYng t he £ eduction proc g
descrlﬁed immSection | ( )(I\\ le 6 1 descrlg g m
t he preparation of 3-(5, 6- dl% dr o-BH pyrrol o

[3,2,1-jy] quinolin-1-yl)- 4(I-nethy|indo|- ) -
1-methyl pyrrole-2, 5-dione usi ng | odome asaly shiggide
al kyl ati ng agent, and Hiﬁ red® by “Cat alihldr6us ether

hydrogenation to yield
()-cis-3-(5, 6-di BA '
quinolin-I-yi)-4(l-
pyrrolidine-2, 5-dig pounds of fornulas |11
Ilia, I'Va, |Vb, V3 e R4 is a-(CG-C) alkyl
group may al so be prep red by Yeacting the desired
conmpound of forrmula 111, H a, V%D I Vb, Va, or Wb

wher e Y\\

X m

2.2.2. Preparation of compounds of formula II

Compounds of formula II, which are substituted acetamides, may be purchased or prepared
from commercially available starting materials. Commercially available acetamides including: indole-

3-acetamide, 2-(5-methyl-1H-indol-3-yl)acetamide, 2-(5-methoxy-1H-indol-3-yl)acetamide, 2-(4-
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R4 is Hwth a (G-C 6) alkyl alcohol in the presence
of di et hyl zodi car boxyl ate ( DEAD) and
wao eooplognagd phosphi ne. (See, e.g., Mtsunobu, O PCRES®6/004456
M; Sano, T. J .Am Chem Soc. 94: 694 (1972); Hughes,
D. L., Organic Reactions, 42; 335-656(1992)). The
hydroxyeaHtmdmh-S yltbagetdﬂﬁdec E-Ipﬁdiglaeé‘ialhlﬂe 2- (%&ﬁdtl@llpheﬂfl)aﬁ&hﬁiﬁg U4s

e LT AT ST L) S
dihydeped- qnemhnyls)ac??llaﬁldezz-nheﬁoxy%qmmet Qc(b—nafhy(ﬁhammy)adaamﬂe 2-(4-

ﬂuorogﬂé'nm)éce{alﬂl ki rlél!m% Mgiucﬁw ghlygﬁﬁgﬁiﬁsulf%ny?] acetamide are

I sol at'ion o avl

availaBle figpy 4 yagietyfof paurqes) 1nal§d1ng Slgmamlérlchﬂhammk@q » Syal oudsrMatbA
compduSld deforheld I1 Iﬁeﬁﬁils@ be giﬂéﬁi@d 75 itD SorReSRANRE e Bd by %onversmn of the

nor e chromat ography nedi a
free a‘éﬂ %‘ﬁgfﬁgpgﬁ%ﬁ rE"éP?’f WHh YUpoMs a preparati ve
scale or on an anal yt| cal scale to determine the

i ﬂﬂ;@dglg;qqgo tmrmﬁ@ﬁ fot ﬁhﬁpneg:dattom of pyrkql;notmyd@yﬁeilchﬂbaaﬁdwnes
descrlbéarbb@w?%c mlﬁﬂﬁal r&hésro"it hreﬁgf@% &gﬁ@&&l&k gxe%ﬁﬁji:f &4 foﬁ_{j) %XS-:; (5 6-

t
R TG M N S ) A

Exampihsr@n@t ographic nedia and conditions for the
separation of products having formulas I'll, Ilia, IVa,
I Vb, Va, and Vb will depend upon the substituents

3. Methedsofhteatmrent he conpounds. | n pr eferred egbodi ments,
ucted e

O ARER 5 S g BN R B8 .
cow, h@’é?wﬂ‘% Ghe@&tgoafs?aﬁljl sl p@r@rresiuampt the amhllecthradlmtamgr aphy.

VAC iged SUREY, & r‘dubje&alll ndell %He%o@hg 9%&%@%35 ckff pl.%m%ka%ég ﬁllsorder ora

i xt ot her _sol vVents i nc

S“bJeC‘gi%P]éﬁP fierepsed A‘gﬁﬁ e"ﬁ‘ﬁz ﬁ%ﬁﬁﬂ" proliferativg disordgbislagpaiadhe, poplation at
large. freoraraspect n sutfjdveinpeef tRérsdthadiDfiedaBe PR3 SEuditdnt T Mpréterb®Sspect, a
Sub_]ecpﬁ n%?é';}goqhgfgaggnol nost preferred. A variety of

ogr aphi ¢ redi a (stationary phases) nay be
efiphesd é@Fe nnthg tepa el W¢1dahtl¢elmﬂoweﬂhefema¢ cgijphy/in which unregulated

or abnd)rﬁﬁic%kmvf%%m HoHL omtls cl:a'n 'Eati %&jthte ﬁevefc;ghglg fﬂ Tt}%htegg?r}c#?%h or disease,

| Pak S,
which may Ol‘c&%?bf%Pl,Sliggfqngerqﬂs n O@ﬁépeﬁ ?ré"di paolifprativeotisordsr e ludesechon-

cancer@i3lRoatiN@NE.§, rhehBit6id bhgitR! REMEhLSHAL &télﬂ&ﬂu}{é givale, i soners
xtures Contalnln

lymph%Pmhf%fmwgdlﬁ?mt%onfegwbwaf%ﬁb Spond is;gateanthEitis cag w-r

arthritigsdndgions; sepsis; septic shock; endotoxic shock; gram-negative sepsis; toxic shock
syndrome; asthma; adult respiratory distress syndrome; chronic obstructive pulmonary disease;
chronic pulmonary inflammation; inflammatory bowel disease; Crohn’s disease; psoriasis; eczema;
ulcerative colitis; pancreatic fibrosis; hepatic fibrosis; acute and chronic renal disease; irritable bowel
syndrome; pyresis; restenosis; cerebral malaria; stroke and ischemic injury; neural trauma;
Alzheimer’s disease; Huntington’s disease; Parkinson’s disease; acute and chronic pain; allergic
thinitis; allergic conjunctivitis; chronic heart failure; acute coronary syndrome; cachexia; malaria;
leprosy; leishmaniasis; Lyme disease; Reiter’s syndrome; acute synovitis; muscle degeneration,

bursitis; tendonitis; tenosynovitis; herniated, ruptures, or prolapsed intervertebral disk syndrome;
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supercritical fluid chromatography on chiral nedia. In
one nore preferred enbodi nent, separations are
weondogdsed on CH RALPAK(r) AD col ums (Dai cel (RLCBUS0D6/004456
Inc. Fort Lee, NJ). In that enbodi ment, products are
applied to the AD colum in a m xture of nethanol and
osteopetresigy niirtbmbosts; restendsiy; dlbe@kiePulnidnhs, sa@&ﬁs boR r@é&hﬂﬁﬁ disSases, such as

e L e ST S Se—
dlseasIegsugh e} q{erqw Zpoler, blefpey Bimplek I ot-Hj infhaeinza3viyts hnd cytomegalov1rus and

diabeteY hél?tdgﬁg{ﬁo&er a’épecg' QQ r f‘l‘]‘éraﬁ('ffsalsﬂ4§e$ Zflfﬁd%iﬂ Pr%f%b‘p grr a[o)

precawgpﬁpqng}nﬁg Inzinotgerdap]gyﬁfe aggil IHOIGHI&FM%LMK(GF inslddesglannen Yaious

cancesed bd ﬁierateld mdlhd@b&ﬂ'@é fot ﬁmlta-chﬁ &&m&%f q’tlﬁlﬁgfnllc%f" ):olBlre&Qle Fcer
qu -1 -

pa“"r‘%ﬂ?‘“ Sy, V*’V?‘} é‘a%?»% ¥P3155i oy ‘ﬁl@“ﬁ» réiig] &qrﬁ]aﬁ%ma Hepatoma, 'erﬁlaﬁgncer
melan@mg 5nBtiple myelowma,Ahkopicmiyelogerods Eulﬂeniié ,Jhematologic tumor, and lymphoid
tumorqﬁibl[i&lh%fﬁei!asﬂt gles?c(rjs tnﬂitheq q’%les ory ag? Xl %lfﬁoﬁb‘tiﬂ%l’r&ﬁﬁy tumor site.

Cancepsp bprireatqdonehadedt g ngsdimigd toosfar cbma,rpatcamnm and lallénagardiana. In one
aspect| M%rec\{ﬁoer &1 ﬁ“ﬂi’&%n@b%? cdl® id aec%ﬁ aﬁffesjﬁ){%ppéﬁsﬂr&%ratlve disorder that

hods, such for exanple, fractio _
isa prE‘i"’?%?f Y4 prosaprcuys gpnditiops fpanofhsraspesh apangerast berSoamserpes cell” is a
cell marefestitgtal cel prolifenatine disérd€hat isticbiaidet Usdy @gﬁ)ﬂ&%le e Bf Measurement
may b& a%%ﬁ k?oeldgxm‘fﬁ rlllcéjr cgllis]?og}rreg%]g%ﬁs cnh%irr % Sr?%p%:/&gq%gq\{rec\%tlc{eggeilﬁ or
precan@gppscqgllq; gre gdgnmﬁpg baidisthlogiviabty ping ppdradisgdidfe, tlsitﬂlshlﬁl\ﬂecb $)a biopsy
sampléBr Yr?‘:ln%mef Zsﬁ&c‘t cEanel2 e‘?ls ot Weﬁotu% &Iila %%Ogen?gef tﬂroblgh Ihe use of

fornmul a
m””“?@?ﬁﬂﬂ§§afn%ﬂﬁmil mhlch are enployed in the synthesis

OfA ‘ﬁyll p:@hféﬁhﬁb@&llsdrﬂl& oPitE h@hfologde §ysg:h1@ r?@a Qefll apfrﬁff%tjl\%%lsuder

y pur chased or obtal ned a varie
mvolv1 cgvrﬂf ﬁ‘gtqe@ ?Eﬁ{cé?éﬁt% oxgasas?qu gée%gpllﬁewlyﬁdlwd%\ﬂf the
hemat@o@c ysteRriegadeatyinghomnd, lmkai’ﬁﬁumﬁélmﬁfnecfpwsﬁbl | rasd ce%@d&as?ﬁs

d
myeloélﬁgl@m% :Br@xggrgﬂ %‘ﬂglscggl%;noaé%%y% ?lﬁﬁﬂ?éagﬁﬁlu r 7 a’ré elxmpléomatmd

papulogig, I@Eylckéfaermadmat w@rgquq@camwbulsmm geoieriCinPgleid me(diﬁ&)l and
essential tﬂi‘i‘)%b&ytﬂ%ﬁué SIn 3RS taﬁqctf 4 mﬁp}aﬁ%%ﬁ: Lﬁ%o%@?&‘ tﬁ‘et ﬁeggto?oglc system

mcludeﬁ)ﬁw asu( éyg? aswnd?yv&qp@glp I‘?tj‘?e s of(t@e lg,am@yglg spstsmi g pedferred

aspect,&ymbdﬁhdﬁy bf thaplfésenQnQéﬁhmﬁn@ bea&skd/ {o treﬁﬂl"éjcétﬂée'r §eléetegrfro?n the group
u

consth%%@E lh?m%olo %(l“gl?r (ﬁ éhe pies?t gwantlogtolr éﬁVEﬁt%lo%f& Fq%]d;galpfprﬁgve disorder
of the Igesﬁntdnmtjtprg -IQ Ieb@np@ﬁ a hematologic cancer of the present invention includes

multiple myeloma, lymphoma (including Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, childhood
lymphomas, and lymphomas of lymphocytic and cutaneous origin), leukemia (including childhood
leukemia, hairy-cell leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, chronic
lymphocytic leukemia, chronic myelocytic leukemia, chronic myelogenous leukemia, and mast cell
leukemia), myeloid neoplasms and mast cell neoplasms.

A “cell proliferative disorder of the lung” is a cell proliferative disorder involving cells of the
lung. In one aspect, cell proliferative disorders of the lung include all forms of cell proliferative

disorders affecting lung cells. In one aspect, cell proliferative disorders of the lung include lung
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1, 4] oxazi ne, 3, 4-di hydro-2H benzo [1, 4]thiazine, 2,3
,4,5-tetrahydro- 1H benzo [ b] azepi ne,

WQ2®648dE84 et r ahydr o- | H- benzo[ b] [ |, 4] di azepi ne, PCT/US2006/004456
ASN-tetrahydro- S- oxa- P-aza- benzocycl ohept ene, or
2,3,4,5-tetrahydro-benzo[b][I, 4] thi azepine). The

cancqn,raqmaamet afprévagrertds vdnidhioh bEthe iy, esigd Brodiths@dr RGBT lung, and

mallggfint ggo o? %epignszoftgﬁ]eglu ::%) b dR astaglg leglogf W ssugﬁué pregas in the body other
than ﬂl@}ungnlga BrefeTlhé ame(ctydonmgmmns of the prepank mvBitios may bé useé b tieat lung
cancefr eréal @r&mw 'agoﬂg s o@ﬁlgl,lﬂng g a\é’gé&%(&[ ﬁ%%l?x?&%cﬁu%?sdalf forms of

free aci
Cancea é%til‘? baet i a@%?rl aépeﬁib Big eance. m@tﬂ’@%@&k@ﬂm lmga@t)plmnsmarcmoma in

situ, typi€al tdrtiayil ninfor§) LREMGSicdr cbihdld ﬂfﬁfﬂré( In £01HeF dsP&t, AR cancer includes

ds the corresp ondi n

olic b
smatl 35 B A 00 e et (P Sab s o crinoma
adenacgainbma smsk cribnacinonagiarga |cagcamﬁdmag§uqutmiﬁou@f;elf QFIRYA, and

mesot%eléo\%} ﬁl@nhtﬁelf a%eetc L, i ? clnlcgls %xcl@eg %c%rnclg]lg%xm%g}) %Wlp%}/é@)far carcinoma,
giant pel carcnopya] Spqxsiiervell pan‘clmom, pndlega celt nevrageddusihe @sdiremaokn another
aspect, AnBWAhRer indlERuhg Reoplfmk ﬁ&ﬁ@ﬂs‘#&l@@é‘hﬂﬂlﬁ%ﬁu&ﬂaﬁj fxeterogenelty (e.g.,

noet hyl pyrruvat e ( 3- brono- pyruvi ¢ aci
m‘xecg?fﬁ@fpf Sone suitable conditions for the conversion of

C anpraBpet, 08l protifttikive ﬁsdrnar@of&m@gm@had@in foRESBEa proliferative
aor A IS 587 5 SRS TR o

cancet; preeancereud dopditibre od:‘ therhagp (Im«zherag)ect cell proliferative disorders of the lung

1nclud%glr§15{4?}|§1£§14 Hlteﬁgl'agla %&) Bys ?31519 Gﬁtﬁ% ﬁ]ﬁ%olnea%g%!:r a)%?ec?’ cilgprohferggve

eat men uva
disordgrsief e ding i @ﬁwé @sbestptinduesd rpperplasia, mgrmltsemmaatam bewign reactive
mesotBdalihetg@tasid Uh SnotHdr 8pefEd pﬂfhféri’cﬁ/e d1sorders of the lung 1r%clude replacement

b ut ed- 2-0 ionic,a est er
of °°‘¥f8‘?ﬁlﬁuﬁ§‘ %%svfth S‘éﬂ%ﬁﬁ@ F%@@OWQ@@#@%}% @dﬁ%‘t‘*ﬂ%‘k?ﬁét’lﬁ%ﬁ&l angtther aspect,
individuatsLetxpdb2dbtoGnHated il Oriavs eamiLEmeRal Agdiiush aspdi@fe@té 8Rbje #n@bsbestos
may b% ahﬂ&é seJ Iffs?k%{) vél?plt hc:ee:llf orh erttgv% %gprdflgrgmez ancl;]tgclerggpect prior

|C car aC|
lung dﬁgﬁg%@ﬁéﬁﬁy m@hﬂpe&esmctmd@ﬂs tp quaxsloommp@ﬁ nall iroliftdativef diseders of the lung

1nclud@@hrgm@fntérﬁftlm‘lluﬁ’g &1y n&?otﬂfﬁg g_gmgha:}g QfleRY, ARG Sljhg‘uxﬂart]md

ueo ase. preferre ts tﬁe reac
dlseas&g?rf?la‘aflsoerf%twaldwe‘aa@%@ besguesis, repedtescmagmaenias, ﬁ@pathlc pulmonary

ﬁbrosisJ gharfuithata) aslN@ét}dlsQﬁbrmré alvdolifid) @ncﬂ'l&ﬁ;ﬁﬁ% %15@556 al co Ih ol as
nc ud

A A R b g b ooy et
colon.elinagraftrred sismmctythe eelppxeﬁferaneﬂdlmd@ of thendlon iRealeh t4d&. & £preferred
aspect! %HipSQL%@é rogﬁll@ g{é&#@ HW%XI{)E gﬁ% i)ggse dtretmc &ish cgilcte? 8rr 0811 p?oﬁigerative
dlsord?ré akthe elordy Ob%asv?ﬁalce’@n a@CPremiws aqundaoﬁ oancer of the colon. In

anothedl @@@Jt bl caddePclfes %W&Bﬂ%eﬁﬁltafr? ESTM BB X a?cﬁher aﬂ)ect colon
chCt ed bX a vari of procedures suita

cancer 1nclu es mali t colon neop asms carcmoma in situ, typical carcmmd tumors, and atypical

carcinoid tumors. In another aspect, colon cancer includes adenocarcinoma, squamous cell carcinoma,

and adenosquamous cell carcinoma. In another aspect, colon cancer is associated with a hereditary

syndrome selected from the group consisting of hereditary nonpolyposis colorectal cancer, familial

adenomatous polyposis, Gardner’s syndrome, Peutz-Jeghers syndrome, Turcot’s syndrome and
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decar boxyl ati on of aromatic acids. In preferred
enbodi nents the decarboxyl ati on of conpounds of

wo e00r8@sD i s conducted by heating the free acPdr/vb10n6/004456
copper-chromte (CuO Cr2G3) in quinolone for about 2
hours to yield the decarboxyl ated product of fornula

juvenie p@ppwer I8 Iamh@ﬁspé&ﬂmdﬂ’tﬂﬁce@fs cﬁlﬁécﬁb{} aﬁhdfecﬁt@ry%?ﬁﬂ?%@&?ected from

JSTHT TN TR N —
Gardgsf’s ayndmmtwﬁqu@aﬂglﬁrs:@hdﬂonﬁﬂﬂxwdn’e syaldkomiel ané juveditel poBpbdis. of

LR ofld £008)col p&ﬁ&%@@hg(gg&ggﬁpé BRSDRALSA £Rlms2 P St Totiforative

react i on
dmr‘if’é%ﬁf@&%@’@ﬂ cellsy Frudng agbects Cftll)m@ltfaml\sﬁ disorrsrscof du cpkvn include colon

cancea \pRcEH oM s RRLBONsA? rtli%tcbfbnséale%@rm&ls B&&%s@'ﬂﬁ%oﬁh R84S Se@hréhous
e turefromabout - Cto a
lesions Pg@@ Felay 18 oBoPrRb sl Pfqlfée“ft’éfsé’ts?fé?f of thecglen include aenqana. In one
aspect, eﬂpﬁb%mnee dmfo@d'étsaﬁ@hﬂco}oﬂ&re@hﬁﬁctQMtﬂby ﬁ)&pefélﬁlﬁpﬁ@tﬁplﬁlﬁa and
S Ivent red e
dysp IQS% rexet O?}o%n efng coh I‘ftp gy cg??ondhsg@es %?té?aé’rplr Pe¥st ‘{'fgﬂﬁ‘éals to
developsient efivdll profifeeative disorders vf thercdloncinelude, prioutolar @ncent In another aspect,

curredt |d[§b§s@ ﬂxa{ Hayt I‘fr&cﬁﬁﬁ E&i(/id[uﬁ?t glzﬁé’f%%neggyﬁabElgflﬁf%(l@&ls%rders of the

t er a ara
colone&ﬁﬁs Slisegsg @%pl&erQqV)e colifisy ka oge pspeat, @rodifepative disorder of the

colon E%l’aeﬁﬁ[a&ﬁlxﬂﬂh a%utﬁ@ﬁmygéifé s&lctddardmHha glolip M&%S? ras, FAP and
ubsti t yt.ed acet am des

o 08 e U o HET P el st disorer
of thes;blan tiatg theghaeicalofa mGariveineigahd seleated irbabheyragadoadiitile S ps3, ras,

i ng: indol e- 3-acetam de,
FAP&HH Ch(’r"rjlnat hék | H i ndol - 3-yl ) acet am de,
3

246( e lhprolitxaive Pisprdereif g pydsiated ét mvell peolifzative dispreninyolving cells of
the prbdrhté. nlﬂ%he 5% ¥k, )cBlt Fltoﬁf@ra@i% diorBdE Wth@ﬁ%tﬁm&ﬁlde all forms of cell

prohfem,tgr é‘%ﬁ‘ﬁ% & ?(‘glgg P@gtgqegtéglligdf IIPe'IWfraéBF)‘I‘b ﬁ@}gﬁplgf@l@ﬂgﬁﬁl@@dem of the prostate
includbdlpegtateapeo, yh)reBaI(c&difpdabméyron- @K @itiorlofdhe prostate, benign growths or
les1ong!){}§9%rgft% UI et og(nggft a% g%gloné t&g p%gtgt)é ya% %}etaastagc lesions in
tissue phd eremns hreﬁngaDd@t theri the pra@tafed Iiparoitdi axpécy,aekt priifetiive aisstders of
the prgsts{té fhc1i IBIE)%PHSQ %ﬁe)t ll’alsfa dkiﬂ"i’agg o?me%?os% fef avai | abl e

froma vari urces i "Aldrich
CHeFelk aqoh@@nve disorder o ths slkjp” is A cglbppp m@v@qhscfr@qr mvolyiriglcells of the

skin. Iﬁ&jﬁe aipee, o8l pRyliRATve disbFdeiiof the sER idcRIAP ANk Mol Lf Srog?elrglve

e S S e S e e s rccr
or predRpcHras cﬁlﬁhtldnh)é tlié’l’shlpﬂfeaigh (gfbv@lﬁs or lesions of the skin, melanoma malignant
melangaﬁ grﬁll SRy }ngf? naﬁ]t ngOV@fX{ %rciesmns OF thg %ksub %n(g%gt%statlc les1ons t1n t?sgue and

repar
Ol‘gansply Fhe&oéiqwhﬁéhalnﬁlw skipy dn @nqthsbr aﬁeec& &§H diotifeestivel disandérd efithe skin

mclud@ﬁﬁéﬁ)lasﬁdlqétﬁél%nﬁlcmd' BP1&sa ﬁft J’Jkg—par ing the conpounds

e,yz\engll proil eratlve dlSOI‘ er totr” t%g géar&” is a cell proliferative disorder involving cells of the
ovary. In one aspect, cell proliferative disorders of the ovary include all forms of cell proliferative
disorders affecting cells of the ovary. In one aspect, cell proliferative disorders of the ovary include a
precancer or precancerous condition of the ovary, benign growths or lesions of the ovary, ovarian

cancer, malignant growths or lesions of the ovary, and metastatic lesions in tissue and organs in the
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di hydro-4Hpyrrolo [3,2,1-//] quinolin-I-yl)-4(l _
Hi ndol -3-yl) pyrrolidine-2, 5-dione are described in
wEx@ps@ss 62- 64. 3. Met hods of Treat nent As usBCI/US2006/004456
herein, a "subject" can be any nanmal, e.g., a human,
a primte, nouse, rat, dog, cat, cow, horse, pig,
body etheefmn tipodvary. daamkher hdpecﬂ, el @foﬁfeﬁ&ﬁe apeaet of hois ibuest

bj ect in need thereof
byp erF Igsid J&%gﬁsm,taﬁg Y/Sp%smgF E‘F pribs SY*%J eJr Zf i ve di sorder, or
a As‘liﬂ@}l etfﬂlfdllaw rlgordcr df therbests @b ardel lprobiferatve dismrlemgvcﬁvmg cells of the
breas‘cC ?111 l)nepa g@cf tar ﬁ'&ﬁﬂ!ﬁtn‘ry cﬁs%;cg?srof 'i:t%l b%a'f;t il ahggr{rﬁ 3P yelﬁ)r%h erative

one aspect ereo

dlsordgrsrglffé@@g é)g:\ag Gellse éthtmetapmt cqlkprgljlfptp’gveechmr% fedreastinclude breast

cancef dpjeR&icer d? pfb@ﬁﬂetbﬁ‘s&foﬁ&lﬂorh&&h&lﬁ%ﬁ Bem;ﬁisgrbmg on@sﬁ&is 13 the breast,
ratlv di sorder refers

[
and AL ST B RS S 1 T Pu o s g the body
other thed the brshstc il dnsthaadﬁpdc’e a¢ll prolifehdvalistedaPiTeiy bkt ialude hygerplasm
metaptiORL A0 RN e Q19! i sease, whi ch may or may not

aspect, a cell proliferative
dil exechspect, g ¢ lLipt ehfelatlvmhscn:m otthe biwast Gradir¢canmroue candijtion of the

breast! hﬁéﬂ&gﬁbtd ccﬁﬁﬂo@nﬁbﬁs'o‘i’ the pidsk A FVBAH g%apl%ghsoédm&? relceilncerous

% hoproliferative con ons; acrone
°°nd1t|“ﬁl£ ﬂﬁ 6?38 é‘b?i’ﬁé?ﬂef’tt ? BrecagsrausLRdition gfdhe hyepstincluden efypical

hyperpltisid\sfithd Wea36) Aatitd] i ba&ﬂiﬁomzﬁ BRGH EOCISE Rithadudtd] @&Kino SR deul¥ bércinoma in

sinn (B i 9L A AR N DR el L bR s e e 0 o
grade B besast gartcely er qaeinvomr §4de13 emsler apbetonprecapetkdi® BATdition of the breast
has beb@gtgg%wwohﬁ& to ltl{éf”llmgs%&étl& \éﬁém dz{ %gcgf)’tg% Pﬁhg IAmerlcan Joint

di sease; pPSorl asls; na;
Comnblaqq@pé,‘@pqeé (A4306p. Cyghege thchgrlg‘aqry éunfqr bT)d‘gs been agsigned aﬂ@ge of TO or Tis;

and whdié B ké‘gl&ﬁ@lﬂﬁhplﬂﬁ@@@@@ have' Uebﬂ é%@i%ﬁedth%%k o QE@ Wﬁere distant
resten %re ral aril a, Stroean

metas@é%maﬁ byeRjasigpe ?lgﬁﬁ%ﬂ M% aune; AI zhei ner' s di sease;

Himg prefped asped) thewﬂ@oli?aﬁﬂmem%@fdeﬁofdheslﬁaa%ﬁs bRedtMmcaNdn a

I tis;

T T T ——
aSpectslgrmg‘r @neer inshudbreakl formsrofi bancerapf thedprasts Y ode@bhtybirash sinser includes
prlmarlyléﬂﬁleqm%%&%anc%%' ir?a[noﬁlersééP&E Pt cglg:lé; ﬁclﬁé’eg Wicbds $4 which the breast

muscl e egener atl on burs
is involved By gther/mpIs sugher himphewga, saremlmresela@rnap hbanaqbsreaspect breast

cancerl ifidheley edrdifdmaadf 116 bedastS Jure e4TEin6Rd SAREEERS iicbular carcinoma of the
silicosi S, ul ernar S&rCOSl S,

st IRl S0 B sty Lyt e e, i
of the preast, tand prirsarg ljmgphdma efthé bremt. hoht hpba, b&?easﬁraa@er ﬁwluﬁébmiﬁge LI,

IIIA, IijS,bﬁMQIFQ ib?eést%it@é. qﬁlgneoatspe%i, dh/citzgl%larcinoma of the breast includes invasive
carcinoma, invasive carcinoma in situ with predominant intraductal component, inflammatory breast
cancer, and a ductal carcinoma of the breast with a histologic type selected from the group consisting
of comedo, mucinous (colloid), medullary, medullary with lympheytic infiltrate, papillary, scirrhous,
and tubular. In one aspect, lobular carcinoma of the breast includes invasive lobular carcinoma with
predominant in situ component, invasive lobular carcinoma, and infiltrating lobular carcinoma. In one

aspect, breast cancer includes Paget’s disease, Paget’s disease with intraductal carcinoma, and Paget’s
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di seases such as Herpes Zoster, Herpes Sinplex | or p
i nfl uenza virus and cytonegal ovi rus; and di abetes
woredobiogas84 | n anot her aspect, a cell proliferaPCwES2006/004456
di sorder includes a precancer or a precancerous
condition. In another aspect, a cell proliferative
diseasdtiveithrighesivé tkdl d@6in6:a4) G8 tnothé @ép@btsbréz@ﬂ&ﬁée? idcRidBebreast neoplasms

U mte 0 breast cancer,
havmé B‘é{% %an cer, ltra‘g‘r Pulal Féécfgereeé?f é%? m %‘é‘iﬁletﬁﬁqsl: cancer,
o\lap ipeafersd laq:ept a pmyetad & theanexent inveetial ma;a:reajsmﬁ’&,eat breast cancer.

In onJ@B@H QAFeas ﬁ’depthgﬁgfbed'e eﬁ?& ﬁ@lﬁﬁ& %Jltbré%lst cpll r% el £ R7R andtger aspect, a

chfoni ¢ n¥ ogenous R
breast) cangsHBiRS Qh?é’feated h@lué%ﬁh@f&%br&w gances. I[Ieglemcii abrast eancer that is

to be #réabRlU@S arfdbn B 0ANS subiest BYne fagﬁ&‘ 1 BRasPldnbH &li/at IslféTPJ tré&etd%as arisen
ut are not limted

e R RO TR RO
femalasdbjncewanmﬁmemqiahsal famale @ﬁt@@/ﬂ nh‘a%h@h@e& ed treast danédr 82t & to be treated
has arfggxmn a%ﬁfgké}%i]&l {: oor oldgr t?na O(:“P/;eg% (S%e PLg sblﬁ]recqghmiﬂgbrﬁ'n%fo years old. In

pr ecancer
one asag%eﬂchreashlaﬂ@a ﬂ@éls tecle theated has atisence p sutgect @fub!'to oolderaledn| 50 years

old, o%’bfe@t%hﬁ@r fhak §0 i/ea[%roq’(!l ﬂl%ﬁ@&sge/c‘? A S Aler Ihgﬂg to 13 t%ated has

repr.oduci bl nmeasur enen
aﬂsend%ﬂl%ieat SR Y %)df‘éélwe P yeast 94, o S‘ﬁh@éméﬁfé‘lﬂg TBabarsold.
| fin anepi’sﬁefcﬁ abedstasirecthat i£@ b6 GEatsBllak Bedd ﬂeﬂ @&i@aﬁ@ 9?5%1111al or

sponta%]eous n)tu"fl élg énd@g% éﬁ%:&% or p%t Igl onl és)%gclg,aan% scancfe]r] thg‘;]lgttq]lgrtreated

has begs fyped as hewing @ HEBS/nk's genp ampleﬁmﬁme amveree@ieismga{m{z/neu or as having a

low, 11'1tg?rreala{e of glgﬁ %ﬂ%?—[ﬁgﬁﬁfe e%glol? S 1ot %Ie?astpgcft rmtﬁ%ast cancer that is to be

IVG

treate%&%ﬁm tmffiéorwsetr@ﬂselﬁcéedafrmthb gronp borfsisting dfegiragesweapéar (ER),
progedtdiyil rEdeBﬁr oR)) funfeh eﬁlb&mawlf%r‘fec%%/t&t ?@1—6'7 NcR1E3, cA 27-29,

C a cell proliferative disord
and o-RRF TR g 5Py HAIGAE NGB0 ey ¥, bR BR-unknown, ER-rich
or ERpyal di moﬁEOﬁdpaSquremhceEthhi is ﬂﬁﬁﬂieét@dlﬂias been typed as ER-negative or

I
T TN T T I ——
preferr,gé p@p@gﬁt Mpalg\;é pdreagt hammer mayrt;eqjed’myﬁed @s $eefoki@rin AGnkologie 27: 175-179
(2004294 ngeecﬁbéet %Féa&'c%c@ﬁﬁlﬁﬁg t@%e Fear@¥Bs gg‘e‘f‘ﬁibt P?; PR-unknown, PR-rich or

t hr onbocyt hem a. anot aspect
PR-pog; fiydreeatial %ll?r%? eager &hat i obfennted bisdigbretypsdsas @rnegative or PR-

posmvlenlﬁ dhdhsr J@y@ﬁ raﬂblre%&l canceldt%&ﬂi ﬁsﬂe Qt*eat@d"ﬁ’as Ei?éeﬁr%.t_) RcSor posmve or

N SN T YL I
with e]@m@i tlepdtlevelstof € ACKHAR; er CA@VQQ; @dofhl 0 m the group
esen
C%le %ﬂe&ga S’Ifeas"f‘ﬁzi?]@é}‘%ﬁ leqgléé: tcr:e e{a 1ncrluo 5% f@?%??‘{/t@n@f %f&pejléreast In

I nvention” or e
one aspect, a breast cancer that is to be treated includes a tumor of the breast that is associated with a

negative sentinel lymph node (SLN) biopsy. In one aspect, a breast cancer that is to be treated includes
a tumor of the breast that is associated with a positive sentinel lymph node (SLN) biopsy. In another
aspect, a breast cancer that is to be treated includes a tumor of the breast that is associated with one or
more positive axillary lymph nodes, where the axillary lymph nodes have been staged by any
applicable method. In another aspect, a breast cancer that is to be treated includes a tumor of the

breast that has been typed as having nodal negative status (e.g., node-negative) or nodal positive status
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of the present invention. In one aspect, a hematol ogic
cancer of the present invention includes nultiple
worp@bos@ss | ynphoma (i ncl udi ng Hodgki n' s | ynphoP&r/US2006/004456
non- Hodgki n' s | ynphorma, chil dhood | ynphomas, and
| ynphomas of | ynphocytic and cutaneous origin),
(e.g., halalpesiiiee).( Innambtheki a’sgect; libkdditoater tRatKL1B1ba trediéd ihdluded kumor of the

breast{ tfgat é&%&asta%ﬁz%'& . otl}emcg%s 1n%he Fig %{e gs%(e:%;a?lgn%/ [e:éa?lge\{ tﬂla’? is to be

hoeyt i
treateﬁjﬁ@llae%i}md a8 hh‘eug(mntamsmth tmﬂpazatlmy@llaytyd fiomsthé gralgeennsistingrod bone,

lung, ﬂ?e?‘tor%ﬁlld Id:ﬁlldtﬁ@ c't & Qe MR @ﬁgﬁ ?erdqs T dcord,mg toa
et B PRRneFick

neopl asns. erative di sorger o
charagtegisgic a%qcredﬁtom e gonp Pqnélsengsaé rgeptatic lashzedgegierial, éocelfreglonal
locally BévahdéBQtistdni, riMEceA® ilaterat §hsilatBial lcd)dh%fa%‘idl Wﬁw@y AYnd&lSrecurrent,
e lung include all forms of cel proliferative
and"ﬁ??@?%ers affecting lung cells. In one aspect, cel
priobad pat, iavemgdimd bfithe presdnt inhentibn igy b&reded etetreat or prevent acell

prohfergtﬂg%%%d@f %f tfle lﬂ&gg %p{e%{eat or Pl%(le%? BiaSsE E%}fl“:lg’rt ﬁ%nsd@ﬁ% %a\gli;\%an increased

esl ons
risk of@velgmgg]bre@ﬁt mﬁgelgtpveﬁ@g]p oepnlatipn atHarge. ulmgme aapeket, a subject with an

1ncrea§&ltrﬁ§'bﬁdév€10k)i‘ﬁ§ bRAS cAdderd b BHHS0 ﬁl@? éagi%ﬂ at llm%e fsherenad ¥ubject with a

ot.her than In a prefe
familyhisiyy or perdspal lesrtow Hgbrﬁi‘% SBRE TnApeibed eppcgﬂyum@,ct tréth @n ingreased risk

of dederoﬁﬁg bled§i@areaneRtivedb t}feqiobulﬁ[o@at e & d éMald |s§|5}<§c‘€‘ Eiv%gchf germ-line or

| u I
S MRS R e T
develepingduegast candetibbaiverml thgprpnkatidn e trrgeco p Feamitespbjea I‘vxdihmd‘ﬁ]i’mly History of
breast%hﬁcgr anﬁ%%’ex‘h‘? hnectﬁre Pdrﬁﬁfegllsmq{oﬁ in BREARLY, ﬁé}?% é)? %tﬁ ' i ?+oqher

tunors. |I'n anot aspect ung cancer 1 nc
aspecie pubjerih cneersed necgi developine hrogshapiicerselativ tg ity mamietmn at large is
a femdle NﬁQs@re)ater ﬂl@ﬁ'@(ﬁ%&ﬁs A& |g¥eaféﬁ1!h§d fﬂpf@rs OB BRACARS] S s old, greater

| 1 C car ci nhoma
than ) s U R o6 2D P B Q0 FESRU, RE BFthan 99 yeas old. T
one as@mtah;ebjeca&ptﬁ(ah incleased risk Bﬁ(&lﬁ/elbp’iﬁg lhréeeﬁcan&ﬁ adlatBa tCthe péPalation at

large 19 b Qlﬁ)&%yé &/gle ?t?&cﬁ Iil&é:eﬁélgsllan qqae reqast duct g g%r%;in%g%ﬁlggﬁ g?%lls ngaductal
carcméla% é‘PhﬂlﬁnaarClllwmamGtth éIFCISE [h@glaE‘ neloglaga ©anetege 0] grthhd:e ¢esion of the
breastl(é{?,gSta@% ORk 82050 BRYd: Bghcl &Icgllcﬂlgfng m u' trastructual

erggenerty {e.g., m xed xgl I n one aspect,
cdl z}noglle qspecéraat{rea‘?té:ameggllaﬂétoéne@patp s|b9qp9hlqtqa{@glgﬂ§]g gzadpd accordlng
to the S&i B 1d@in-R Rhirdddh QY dtdng vaiciciten tdeasahﬂlelr Ias BénQSdidned a lnii‘tﬂﬂs count

soore it 2.5 3 AR AR BRGinhist S Bl 1 pr s M G S BGERS Bl 2 or 3
and a fofal $daeff-Binog-Richardwoe saspeidictweeed hndar. dh laﬁ(ﬁli@hstpeﬁ a breast cancer that
is to bgﬁ%‘t’dél%% ?eeg fass§ I ?d d ﬁlpn%r E{’d&d dd?oqdln% %% thg h?%na%bn s%flﬁus i’ariel on the

asl a aspec
Treatmppyfi @qs‘a@qm@r selected from the group consisting of grade 1 grade 1-2, grade 2, grade 2-

3, or grade 3.

In one aspect, a cancer that is to be treated has been staged according to the American Joint
Committee on Cancer (AJCC) TNM classification system, where the tumor (T) has been assigned a
stage of TX, T1, Tlmic, Tla, T1b, Tlc, T2, T3, T4, T4a, T4b, T4c, or T4d; and where the regional
lymph nodes (N) have been assigned a stage of NX, N0, N1, N2, N2a, N2b, N3, N3a, N3b, or N3c;
and where distant metastasis (M) has been assigned a stage of MX, MO, or M1. In another aspect, a
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di sorders of the lung include asbestos-i nduced

hyper pl asi a, squanous netapl asia, and beni gn reactive
wore®ens@Bi al netapl asia. I n anot her aspect, cePCT/US2006/004456
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| esions of the colon. In one aspect, a cel
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In one aspect treating cancer results in a reduction in size of a tumor. A reduction in size of a

tumor may also be referred to as "tumor regression." Preferably, after treatment, tumor size is reduced
by 5% or greater relative to its size prior to treatment; more preferably, tumor size is reduced by 10%
or greater; more preferably, reduced by 20% or greater; more preferably, reduced by 30% or greater;
more preferably, reduced by 40% or greater; even more preferably, reduced by 50% or greater; and

most preferably, reduced by greater than 75% or greater. Size of a tumor may be measured by any
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A "cell proliferative disorder of the ovary" is a cell
proliferative disorder involving cells of the ovary.
WO pooegs48spect, cell proliferative di sorders oPCT/I82006/004456

ovary include all fornms of cell proliferative
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feangthseaspect. digatespRienisanlio fin 4 drsrepreds ayrmberr nfmetastaiic lesiops in other

tlssuesbﬁ otg&ﬁﬁdﬁtﬁht Foahe lﬁrn@efr? R0 SitcOPR bR hitdr %atﬂitentt #e nlf]mbeﬁ
a recancer ous condi t1 On 6]

meas iSRRI TR Sy e PAGIeA PUF 1 REABPHAgers roerbly,
the nuibir tof inetastatid lader id ledigked by (@Cb@reatdr%éxﬁ@t&érﬂﬂy, reduced by 20% or
greatelc ﬂlrof:e' ﬂ?gf@ﬁbly! 1%%.%' ?gy 5(5’3)6 rl ngartreara%gre %reggf%t{(xx IﬁedS édl bé( %anor §Feater;

["asi a,
even ntOhfeprbfe@bb't reheced by 5@% aggrea@eroandgmdyeferablyeaduced angenter thin 75%.

The nuBibeLé AR 24D léiohé%ay ﬂe‘lnc%@nﬂ& 2?@)@&%018@ o EFH e%gu%ﬁ’?ent Ina

nditi on of the breast has taged accor
proferte hSpagiE LS Pl oclest iR esemon® | l?fén%?é‘@@bb}é@uwgﬂﬁasfaﬂc lesions

visibleAoThe inaleed egmm a gmma n@Gnifati&za I 8 prefhrtEa3pectMAE EI?FcIf'@@
‘%{mar& ng ’QT?Q been assigned a stage of
magnifica 1?n 18 )%, g % of
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absingtherchsgect tra:gmg oﬁnchi@suam ih antiereasdlin atvande s[rﬁrhasﬂixﬁébﬁa

popula{IM of iR%tel Etﬁuﬁkg Oﬂlso é %la?fa l‘\épél\éle% car{gnpr ope. b?rgg g&{bly, the

aspect, |ve I SOf
averagg glrm/zgéxgte 1@@@@@,& Y PROE§ than 30 days; more preferably, by more than 60 days; more

preferably, by more than 90 days; and most preferably, by more than 120 days. An increase in average
survival time of a population may be measured by any reproducible means. In a preferred aspect, an
increase in average survival time of a population may be measured, for example, by calculating for a
population the average length of survival following initiation of treatment with an active compound.

In another preferred aspect, an increase in average survival time of a population may also be
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preferred aspect, conpositions of the present
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untreatzd pemiation. Inracfasier espaapireatifndantes rdsaitstrictega ittle hﬂﬁahty rate of a

popula‘r{‘igﬁ §ietneafeﬁ s@o&%ﬁQh g&lé%a%%{rato a{p u artxgg re%ee%rlptg rrgopratﬁe ﬁ%’ %ma drug that is

not a Ca@p@@fi Ofﬁle meem inverdion.ar amha;rmacpestutadiy beeptrigasaitiprodisig, metabolite,
analog® H&%tl‘ifeﬁh&ecﬁu PiRGbIE Moﬁaﬁty(rﬁte %l HEkas gflgggﬁ?{a%?r’]/g more
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25%. Ina preferred aspect, a decrease in the mortality rate of a population of treated subjects may be

measured by any reproducible means. In another preferred aspect, a decrease in the mortality rate of a
population may be measured, for example, by calculating for a population the average number of

disease-related deaths per unit time following initiation of treatment with an active compound. In
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preferably, y at least 30%; more preferably, by at least 40% more preferably, by at least 50%; even

more preferably, by at least 50%; and most preferably, by at least 75%. The proportion of
proliferating cells may be measured by any reproducible means of measurement. In a preferred aspect,

the proportion of proliferating cells is measured, for example, by quantifying the number of dividing
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t aneous nut
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breast, ductal carcinoma |
In a preigpred 37856k, 2 cPHBRHNG f ths Prepar %entlﬁn,sqrwh?(rm@esycally emptable salt,
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modul&t? grgé;ﬁol%% frtefr%eﬁg ogg M Zglglrdgg'sqgt S é(r? fi%anh}( mogula% fmo?her molecular
target (e.g., Protein Kinase C). In another preferred aspect, the invention provldes a method for

selectively inhibiting the activity of an enzyme, such as a kinase. Preferably, an event occurs
selectively in population A relative to population B if it occurs greater than two times more frequently
in population A as compared to population B. More preferably, an event occurs selectively if it occurs
greater than five times more frequently in population A. More preferably, an event occurs selectively
if it occurs greater than ten times more frequently in population A; more preferably, greater than fifty

times; even more preferably, greater than 100 times; and most preferably, greater than 1000 times
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achievg g 'y@éqglcaheftegh c}’@efelpﬂma gompound of the present invention demonstrates this
differential across the range of inhibition, and the differential is exemplified at the ICs, i.e., a 50%
inhibition, for a molecular target of interest.

In a preferred embodiment, administering a compound of the present invention, or a
pharmaceutically acceptable salt, prodrug, metabolite, analog or derivative thereof, to a cell or a
subject in need thereof results in modulation (i.e., stimulation or inhibition) of an activity of c-Met.

As used herein, an activity of c-Met refers to any biological function or activity that is carried out by
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In one aspect, treating cancer or a cell proliferative disorder results in cell death, and
preferably, cell death results in a decrease of at least 10% in number of cells in a population. More
preferably, cell death means a decrease of at least 20%; more preferably, a decrease of at least 30%;
more preferably, a decrease of at least 40%; more preferably, a decrease of at least 50%; most
preferably, a decrease of at least 75%. Number of cells in a population may be measured by any

reproducible means. In one aspect, number of cells in a population is measured by fluorescence
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activation of a cell cycle checkpoint. As used herein, “therapeutic index” is the maximum tolerated
dose divided by the efficacious dose.

One skilled in the art may refer to general reference texts for detailed descriptions of known
techniques discussed herein or equivalent techniques. These texts include Ausubel ez al., Current
Protocols in Molecular Biology, John Wiley and Sons, Inc. (2005); Sambrook et al., Molecular
Cloning, A Laboratory Manual (3d ed.), Cold Spring Harbor Press, Cold Spring Harbor, New York
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suitable for administration. Such compositions typically comprise the compound (i.e. including the
active compound), and a pharmaceutically acceptable excipient or carrier. As used herein,
“pharmaceutically acceptable excipient” or "pharmaceutically acceptable carrier" is intended to
include any and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like, compatible with pharmaceutical administration. Suitable

carriers are described in the most recent edition of Remington’s Pharmaceutical Sciences, a standard
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administration.” Solutions or suspensions used for parenteral intradermal, or subcutaneous application

can include the following components: a sterile diluent such as water for injection, saline solution,
fixed oils, polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as acetates, citrates or
phosphates, and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can

be adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral
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ts in a decrease in the norta

detectﬁ'&ﬁ@ﬁ@?“r“&ﬁ opinhibjtery e Eert shinsjeleat sani b dé@?ﬁacm Gy #s3p mgthod known in

the arp O bﬁbis@éffefc&fb&imﬂuﬂﬁoﬁ@é’wbje@trmﬁ ldepead updh (RORLREs 15'%859%1 ht size,
rease in th% nmortal j

ond b 30 o T Tenl T3 <o e B8Pt & somhitiptlpetios

Selecttdfoaﬁdlmmstrmn eﬂhqmpputicaliy gffectiternm@uiitsl fdr Ia%tveﬁsmﬁﬁdin can be determined
by roxftﬁl@@)lp'e?lgerﬁﬁfbﬁ at [S%ﬁll Ot? fkllij:ﬁ}%r ddagznﬁbﬂ c{e}‘ él%e c‘fmlcl ! E‘)lﬁ]% glxe\f’fg{)elq aspect,

rate o popul at1 on n C
the digegsegr prayifion£q ksrirepisd ésiopnasy Irenaeshdn emgythmseasaoxcnou@twmtbe treated

is acdl%rmggrat@qum@lund of the present invention, or g I
armaceutic ccepta salt, prodrug, netabolite,
DY 58 SO R POEE DY e pihe s i 9 ipged iialy e in
cell cultnretaadayd, . g1, af &opﬁstideelllseaﬁﬁ‘ gniby] MBes;, ﬁsﬁl@l[y 140 mi¥®), rrﬁoblts dogs or

i PRELSH R0k 0 TB5 00 S SRS BB o 0L

of admpjpistfasion. esucasl;femtatloracamehﬁnévawdum détéreninenuséfal dobas anditontes for

admmﬁtr@cfb‘ﬁ%ll ﬂ&rbeﬁ’xg @ﬁerflﬂe n[ﬁgph?lﬁpﬁcee%ﬁnﬁacm t I[;etf)?aé}”ﬂleedgtek’}%ﬁned by

repro uci b n anot prererrea aspec
Standaﬁ%lé\a%?g@l‘qcﬂ PF‘P?éd‘Ff?Frlfl 5¢1] quitures ereexparinaenisbanimals.i ecan, iy (theedose
therapﬂi&ﬁsllyrﬂféctl\fe% 5% afpk opuhh&’lo@%h@ Bb t(ih@ goéce%ﬂtlaﬁ ;mpi%ler biﬁ% ?n

0 ase-re

popuig3f, THE PR frRgeizes i aaiﬁlarﬁpw&a e Merpatededrpd it can
be exprassrd@sithe rationbDotEey. Rhawfaecutied cas@Bizions tﬁat@ﬁﬁlbﬁ&ﬁ@ thddapeutic
indicet H?g rg@l ?ﬁeydoggte ?na? fvax? vﬁfﬁgll'{lxg tr 2 IPSIYCFI&% upgn 38;518fa§? fo(Slﬁ
emplquqlesegs}@‘fla(gaé th?l]’ﬁﬁ@lt apd the w%&a@edmmhsaam deat hs per unit

t Dﬁﬁgé ald é&)‘Muﬂﬂraﬁ@rﬁBE t@&]hsgai Ctgf)roéldg biRLiekt Q4R oPlhe active agent(s) or to
an actil v
mamtam t‘ﬁe ElesneJ ef\tMct Factors which may be rgf{en into account include the severity of the

plasti

disease state, general health of the subject, age, weight, and gender of the subject, diet, time and
frequency of administration, drug combination(s), reaction sensitivities, and tolerance/response to
therapy. Long-acting pharmaceutical compositions may be administered every 3 to 4 days, every

week, or once every two weeks depending on half-life and clearance rate of the particular formulation,
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I n anot her aspect, treating cancer results in a
decrease in tunor growmh rate. Preferably, after
WO e@ans@st , tunor growth rate i s reduced by atPCEESI005064456
relative to nunber prior to treatnent; nore
preferably, tunor growth rate is reduced by at | east

1(%1{ ﬁ%elﬂfcglf gﬁl?@éty%ls E@%ﬁﬁgac@ée %gﬂoﬁﬁﬁtof 4 g%esé'ﬁ? {rfvention may

pre% nore preferably,
be mamé@@mﬁn Igyﬂaatler rﬂ@a@tgew%v knpwe ey &Y aeals| of corpverfippaldnigipe,

dlssol\;ﬂig, lgﬁﬂﬁﬁtuéogﬁge%mmgolé ?ﬁfnﬁf&ﬁlﬂ@fymg dneapdeleshgddnt@bping, or
| east gnd nost er abl

lyophilizjng Pl‘?’iﬁ%%?? FrawWUF%IP%‘“H%R}IOB%%%‘&%%%@&%‘@%ér?;‘)nventmal manner
using 61RQF Qdteqhbintceurially a@éepﬂihh&tamemmhprlsﬁng eacipieats end/@dhuxiliaries that

fac111t%%§rﬁ§egél?%&%e acg\r/egcvc\)'tm%e{madt ?nto ﬁreﬂ%ﬁ?ﬂ{ ﬁ‘lgt A Pé)ﬁs@h Eﬁ.\’]ﬁlgceﬁncally of

tunor
courseathp eppiropriatedatmivtagion asnbmndﬂé gpdntthe jopte azf adseipistiaion ichoserumor
r 9E{r91%entl aPEcﬁx%ﬁEﬁpﬁsysultaﬁ)flé f5f 1n}e(:t‘§@iE AR"holudeWtBile 4q8buPWkions

is Iess % nore ge erab ¥ tunor regrowt Wwhis
(wherg water solyhle) arotispetiopeandsteFilernaBisrs Tqr deexteppradrsyyg prpargion of sterile

mjecte{B[e%Bﬁh&Q'oy d1sﬂ>e€§§n tﬂﬂ)ﬂ ﬂm@%%uslmmﬁuwa?cﬁrﬁ Ewddtabl¢ carries $ncludan
TN UL S R N O
bufferédlﬁhne?@%) T ath case€ gre@atnposition nost bestsile aad sln;ulctabv)ﬂuid to the extent
that easg %’n%?éﬁ% 11 &15'?5? mus?t) RS WEIE Lo dlditl nsaotﬁﬁa%{lﬁigtﬁl%q%d storage and

I‘O\Nt I'S neasure or exanmpl e
must hegessenvedagainst thw@alsr@tmmae@ln@ of¥nisreeteanisay sush ﬁ&}??é'ie“‘a?lldeffmgl The

i E U LU o)
examle eifeiPle HOBYCI5 £ YAl e P é‘&é thie ?‘@rw‘%’ °
mixtufek @RfeOF Mhe bﬂ)‘{»ex‘sﬂlﬁcll@'&dn bé MaiaAdicddor axsppletby the wabf ngpatiug such as
lecithiBrelgf\l/}E{] I}il%lﬂi%{laﬁm? ?111 tll?, ulred grr’u@lltels&emdthe s dgfr dl{pgrgﬁhtdﬁd ﬂ)}nthguse of
surfacknesf Ereaditin ofthe agtion p‘élatcmmamsmh eanrbataehl@zfed &p Marigug antibacterial and
antlfulqéa?% lfiS rf?l[ éxglggle agﬁ%gxﬁcﬁﬂorg%taﬁ%l L&ast, as'éo/ﬁmcrﬂefdethunerosal and the

f east nor e oreferab
. incersy ce93t i PePisfeesbis i iclde sgion apits o swaplwgérsa polyalcohols

such d3 Exféﬁftﬂ %@fy)’tol it cHliG@Rtin ﬂi@%mﬁm@ﬁﬁn pP@foﬁgéilbibbbrpth ofithe m_]ectable
o3 5 e o SR, L pL Byt o,
for expiplk, |aﬂ1mnﬁtnn ﬁnﬂnmrathemmgdsmr ed by any reproduci bl e

n%@erﬁ 1In_lj: tr[ﬁag’olfutfoﬂ? 9411 be p ﬁeg) Bﬁe B(r%gt J?g%?é‘agcttwe ¢ o{n‘er Eﬂhe

erati O exa
requlrncbastmmt ingn tamom@mel‘vemfmﬂn ome et m@nﬂman@n <pfnngeetl¢n§%%mera ed above,

as reqaREIPFRoRE byUilteted!steRBzation. Generally, dispersions are prepared by incorporating the

active compound into a sterile vehicle that contains a basic dispersion medium and the required other

ingredients from those enumerated above. In the case of sterile powders for the preparation of sterile
injectable solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder
of the active ingredient plus any additional desired ingredient from a previously sterile-filtered
solution thereof.

Oral compositions generally include an inert diluent or an edible pharmaceutically acceptable
carrier. They can be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral

therapeutic administration, the active compound can be incorporated with excipients and used in the
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In anot her aspect, treating or preventing a cell
proliferative disorder results in a reduction in the
w@e@posds8on of proliferating cells. Preferabl ypPCHUSB®N6/004456
treatnment, the proportion of proliferating cells is
reduced by at |least 5% nore preferably, by at |east
form df0%Kletsmioehesy oe taisalkd. }Orahxm@bsﬂlcﬁlasﬁn A4d%e prephed usmg a fluid carrier for

e L 8L A O PSRl
expec@r@@@ramgowe[dy P@mh@a‘gctallﬁ @%paahld bimd g apentsf atdélblaghpvdmymaterlals
can b@fncllu@e'ﬂsdts er’éc(PtheT J)%HBP e Qdbl sf PEIF Qo #nglfeg EHOEI#@ aﬁd3 he Pike can

be nmeasured repr odué
contaweax pif therolpwing mgaedmnt@f @@@Ho@éfﬁ)@ﬁﬁsmﬂﬂﬁ aatpieppbinddr suehad

mlcro&fyﬁthlﬂlﬁééeﬂhlo% ﬁlﬁﬁ‘ trhgacarth HBRARMA eaq aex&ﬁEnt%isfc@l:ﬁg thliclh eg la%tgse a

b, f djv el |
TR G W MR R

stearagervo Steeatespa glidantrsach @pheitdal sflibén qi6:0 ﬁkwwbnﬁlfg agent such as sucrose or

saccha‘&f Bll eI ﬁf{vghfx%%t %%uh I g%% e | %’ Ielllle@ fsa 1(alllateblo ?f&?ﬁe th&orgng
c eﬁor acbliﬂ@ls'ifﬁt@rl ay inhela@nnstbp dempmleéaﬁlr@ deliverediindhe foerm ofari agrosol spray

from ﬁes%@re@ﬁorﬁeﬁ‘ne@ bedisRhsef QMEhQbntail 4 M@kl ? Bfoﬁellapg ggé %1 QEZE OSH%h as carbon

cgre erF\lﬂ , after treatnent, size o
dioxidgsoradiepliz& proliferation is reduced by at |east 5%
r @yQEmMedﬁlﬁusiﬁ’aﬁonSdaﬂ elsPbd B trdnOmbidoSA bIRahkderfBlmBeans. For transmucosal
refe uce east 1 refe

or B B ARl Bl o o “ne el e prmitar gt n e
formuhxtlom e&sh p@@&‘@ntsrme gerpraly &navod iy theraﬁdmﬁleﬁbhme ﬁt eﬂaﬁ@&t for

transnftiddfal 48 stpa,rtlgxltl ere@'%le%t lggeg@ aqfl l?u.?/seas o‘éc%?}o atg/ﬁ %Tr§1¥sfenr1}cosal

more preferab
admmﬁfré‘?f“é‘rcaﬁ P?acc?@ﬂﬁb@dh@ygfa@e P@aﬁ nasgEpsay Sprauprositaivs.aF @dransdermal

admin@fraZ e Qétive Sbhptudds ¢ RhhhISE@ ok PontRYts REIVEE BIY LR s as
re roFlum bl'e means of measurenent. In a preferre
generai@é‘@%‘f’ &AL of an area or zone of cellul ar

piobrefaspeat, it ractrmy:oxbeommu pﬁﬁarétswﬁh pliaai®e@icaldy ac%}ﬂetﬂlb carriers
that wﬁ{]pr?tﬁct%e c%mg nd%05ing ap1de ellmmag' P%&r O| I f eﬁgts c& a‘s a controlled release

reat
formu]@ﬂ@l, llrfCéadalgllmela@ts grtsirmheroencesamllatesl dehlveqy syetemeaBmdegnadahle

biocoHEBR o meR AP Jskcﬁ @Féﬂfas C@lleRe \hl%){ F@at@g?]? ?[%L pﬁlé/ﬁ{}rcollc

pear ance, or . referab reat
acid, pfiEeaRlyERhesFeR g @019159%?@1 aMedlinds fmrepmmqynr@sw;fomlatwns will
be appaaiio @ibsd3kilat il dast. o hatald déﬁ ak®bd $b$31§éd%€mﬁfefc@ar116tﬁ%m Alza

Corporaglon angﬁ\gc}vg IP g% ceg{;%aifﬂ%g o tég ?Lég%?gmclqlz}ggsltposomes targeted to
1nfectqdrcelﬂsew1§tbh9qoc}o&d wotdebdipy toatiral atigdns Blatitalsode asef) aeparmdebytically

acceptﬁtﬁgfjaqxg SS byho% calé ?gﬁkﬂ%&%ccgﬁ#@ ?tfloe s%gld\xﬂ tg éﬁ"o%le'l (szlgﬁed N the art, for
exampjeg gssdesaipogd ma[ﬁﬂ Beb HNo. ﬁ)ﬁ%?,glrlabl y, r educed by at | east

7ﬁ% espétiallh A@FaRRbeotSlol thndlatEHRER" Qx@ﬁt@rapeon{f)gglﬁafgln? §o5agBhit form

for ease of administration and uniformity of dosage. Dosage unit form as used herein refers to
physically discrete units suited as unitary dosages for the subject to be treated; each unit containing a
predetermined quantity of active compound calculated to produce the desired therapeutic effect in

association with the required pharmaceutical carrier. The specification for the dosage unit forms of
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measured by any reproduci bl e neans of neasurenent. In
one aspect, an abnormal cellular norphology is
wOore@s8@s4 by m croscopy, e.g., using an invertBOr/USNSae4456
culture mcroscope. In one aspect, an abnornma
cel l ul ar norphol ogy takes the form of nuclear

the inpéngibo ai6 rd&hite&lrﬁy ahé divsag daﬁﬁ@nfbn ﬁl@ﬁn?&rcﬂhrac&&isﬁ@i df iRl attive
requency I n one

t t h
compy oun% G g %he(? ATt '%%ﬁg?r%%g% ?f%g to B‘Bﬁ egécf on. In one aspect,
t He tlooppeticegplpaterns ahé dnageapiihe plhdrmqmemdabdohmnstloris msed in
accor@a[n@é @ftfé] ﬁlg llﬂfgﬁﬁ)‘ﬁtvaﬂ 6 ldH @hega%entt I}ﬁei z%r e\?e?%g anH ¥§1ﬂéal 8lidition of

arnmaceuti c e ta
the reﬁﬂeteamrlﬁltteand thegKergicnne aaféluﬂﬁmnt vEthe Pﬂenfe@f ot pee@tl@oner administering the

thera;@eluﬁ&tg‘ o‘t’l@k Yacﬁﬂs a?fe@tﬁﬁ(iﬁerseﬁﬁte@&&‘&&n %ﬁ&gﬁy %ldloset%%ul&‘ Bd sufficient to
er pr eferre

n an Oth (53
resultd%ﬂ%%ﬂﬁ,oa pra?e}xi@lybrfeg the gromith Q)fﬁhe typors an also preferably causing
competeatgresn of tha lcingceradlbegteﬁ@nﬁ?ar@a Ifom apélﬁ(ﬂfOU! Gng/KeEjen 4/ tb bi6but 3000

mg/k%‘%@ld?}g ¢ f)egeglreld\z/iaptec \lfrl%gtrag%rcsgga{ng? E)lﬁ a ou& %kgg%%{qug%g@ut 1000
mg/kgpstr dayl. gnief aspagit thy dosp will ket ie tieratghef abwol L mizény tocabowett50 g/day;
about{08: flg/day?b Abdk B ékié}ﬁg uF{) | M?Eﬂb&?{ 10%{&% %5&% ﬂﬁg% About

the Tnventi on ErOVI

3¢/ daY (PR PRAUE P gnertp aboyig { iy, 0 P ﬁlvmﬂwéont@u@ﬁ da@s fiwhich dose may be
adjustsd fbaﬂ% paffin€h %@Bﬂ M kg, M3dPMRMALe NELH NS, 78 |afé:itn|y¥§§)y Anffective

tion el ative ta ul.atio
emoufi SRR il st s e R EOTHE G R b itssuiheummenyement as
noted &g theaiipiaiae dr ¢ther pogified bbserveB. Foleamppt beEsidi of a t@dfor@y £ pitient may
be megﬁl%ﬂlrv%ﬂrc‘r@%efeﬁgé t\é %Q’c{l%mﬁetértof Q &%%F S]P rre%get i%rt cF gn?etefrlo}‘a tumor indicates

mes Nnore
regrespippfRegeeptign is alﬁo dispte hﬁcf@uws Oﬁblh@@ttp ve@bgur aifter iteatmentihasstopped. As

used lﬁfe‘ﬁﬁ&&ﬁerhh@ﬁsa%@ BefdctiERaniBP e fbrs ROMEIHNE oF ah BctRR E%@J&n@ & produce
erably hé‘greater than fifty tines en

thede%erdg’ocﬂ??é %FE(Q?SH?“@ P&l han 100 times; and nost

pIihe Fhaﬁﬁih@eu‘m@l aaﬁ}ﬁsmbﬁ*s&gn B@ﬁﬂu&lddlﬁﬁ‘s B('ﬁﬁzﬁan‘r r;ﬁau Gﬂﬂll;pénél,eﬂ together

at onpared to popul ation or exanpl e,

WIthIES%#wgeaotr mmls %n%le said to occur selectively in

c a&lb}@tentsepdt@t alfphcatlomd referdnags eiged] derenhaamnint ampaatediby reference
herein{ih BRHERGLY. i N cancer cells as conpared to normal

cells. In"a preferred aspect, a conpound of the

present invention or a pharnmaceutically acceptable

sajxtAMpEEgjr ug, mnetaboli te anal og or derivative

( ?(éﬂel es;:ar%rl%?fdg e the L tll\(/ulsttr {ff:rglet@l egsgclf Zl;esptrgsrsn ?1t1ventlon
. The exsipiaglalb illugtrade usiefuld mbtlht)ddh@ya’dir matitivig thy nﬁzfentxﬁ)nl’fﬁh&@ ékahtiples do not
hmlttﬂ@glggltedmeglﬁfograbIy, a conmpound of the present

nvention nodul ates the activity of a nolecul ar target

if it stinmulates or inhibits the activity of the

nol ecul ar target by at least 2-fold relative to the

activity of
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the nol ecul ar target under the sane conditions but
| acking only the presence of said conpound. More
wpe@bes@rd y, a conmpound of the present inventiPCI/US2006/004456
nodul ates the activity of a nolecular target if it
stinmulates or inhibits the activity of the nolecul ar
target by at least 5-fold, at |least 10-fold, at |east

Exag&%l. Et%bg

pyrrotegh dididgnans but | acki ng only the presence of said
conpound. The activity of a nolecular target may be
nmeasured by any reproduci bl e neans. The activity of a

Step hp| ecul ar target may be measured in vitro or in vivo.
For exanpl e, eactivitylof a nmolecular target may be
measured in an~enwymt | ivity assay or a
DNA bi ndi ng ~ag or thgractivity _ef a ol ecul ar
target may be neagured in vivo by assdying for
expression of a reporter gene. In one |spas,Eta
conpound of the present invention, or a
pharmaceutically acceptable salt, prodruy, netabolite,

anal o r deriyatjve thereqf, es, not. significant

ot on RELAEE Gy Rt B bl itgdhn oo m,
bromegifdfinyirovetofs3mbevas edded dripwipeovardt0 msinitesi [Tht @ixmure ivaditiviet] for 24

0 N g n

ol Ot BB LEGHL e 4 B AU,
tetrahydrerurand( H0 by e diliraty Wassvapornied th diyress ép give 31(3sdihydro-2H-quinolin-1-
y1)-2-PEDEDIME ofd Bl 6kt QEPBAH oill 7 @ preferred aspect, a

compound of the present invention does not

significantly nodul ate the activity of Protein Kinase
StepZC. As used herein, the term"isozyne sel ective" neans

preferential inhibition or stinulation of &dEr st

i sof or m of ai N compRyison to~a segcond isoform
of an enzyne g., preferenti‘al jn ) or
stimul ati on oA Rinrfas eMe@6HydhBOH| pha nparison to

a kinase isozyne b ta)COaaeferably, ajconpound of the
present invention d nsérates a m ni muof a four
fold differential, ppeferably a ten fold differential,
nore preferably a fiTty fold differential, in the
ddehpdrovsgupgnesiuwn tidoriieh{2®4 g 028 1bnl) way soglendefifi®2Z-imethoxyethanol (400
D). abd &L 6 : oprasent. I nventj e T
D, o 8L R A0 s ST all b 15 € 308 BLEPLEGy g 21 quinoti
1-yD-3-praApeapiquisracideathy] estes (8- 97 &0 Bmpidin 3-metbwenthiind] (169 nal) wastthen added
and thk &Eure istiffed at 22550%ei Ukt Ofhe nfi@lirevaTRHRRUb A fultAdrS%burs at

of jnterest. | referred enbodj nent, admnisterin
reﬂuxacogkﬁ,ﬁ%c{ﬁ,yap%?tetf ‘ﬂglry&e%ss él“llw residuea s tbeﬁl’ aciified with 2 M hydrochloric acid

(500 ml) and extracted with dichloromethane (3x500 ml). The combined organic layers were then

washed with 5 % sodium bicarbonate solution and dried over anhydrous magnesium sulfate before
being evaporated to dryness. The residue was then purified on a silica gel chromatography column,
eluting with ethyl acetate/hexanes (1:4) to provide 5,6-dihydro-4H-pyrrolo [3,2,1-if] quinoline-1-
carboxylic acid ethyl ester (31.0 g, 47%). "H NMR (CDCl;) 400 MHz §: 7 9(d, 1H, J=8 Hz), 7.79(s,
1H), 7.17(m, 1H), 6.99(d, 1H, J=7.2 Hz), 4.37(m, 2H), 4.18(t, 2H, J=5.6 Hz), 3.0(t, 2H, J=6 Hz),
2.24(t, 2H, J=6 Hz), 1.42(t, 3H, J=7.2 Hz).
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pharmaceutically acceptable salt, prodrug, netabolite,
anal og or derivative thereof, to a cell or a subject
WO poonesdss her eof results in nodul ation (i.e., PCT/US2006/004456

stinmulation or inhibition) of an activity of c-Met. As
used herein, an activity of c-Met refers to any

Step bi ol ogi cal function or activity that is carried out
byc-Met. For exanpl eC@Etunction of c-Met |&§|Hudes
phosphoryl at i op0f ovvnstr acgntarget pr ot ef n&. O her
functions of \cl ude 'f’oghos ORY |on
bi ndi ng of ads D oteEmgHsHQy as bt 1, /G b-2, She,
SHP2 and c- Cbl ,Yand'acti vati on’ of sigfal N ansducer s
such as Ras, Sr , PLC-g, STATs,
FAK. In a preferred enbodi nent, admi nisteri ng a

c Ofm&ﬂﬁoﬂf)f 5 Bﬁillﬁ’ﬁﬁﬁm Mlé! Fﬁi i- ?Pquuﬂﬁlgéll carb?myhc a01fi e’%hgl ester (31

g F g | é v‘ﬁt acce pro g
& 0-13 miendy etBnoigh? lkang &va h(%ﬂ% ), W%S@ dded sedipm gy draxide G0 0.77 mol).
The niigturkeed htdialrte edfluk 852l Hosrs lefoF&Uéi-ﬂg@&bl&ﬂto (rd)on@temperature and diluted

SLi or. inhibition tivit
with xﬁzﬁ{r@ 64 H’ Olglo thme;&SW% élga Wa ﬁtﬁ r&gﬁ mq’t%f &%}EE @ﬁng the aqueous
layer was deRlidicd wxérfcencsntraiedahwlrdahbhognd:alpH Ut CTheQﬁeod;ﬁtaﬁ(ﬁﬂniéd was

collecwa%ty ﬂlt?atlgﬁ‘r\ﬁa%}?eq v&?ﬁﬂth@%ﬁﬁﬁ?e% t@?lelglgl% (?1 cfs: & I{l]lge Frgf [?2 12 olf]

function

qmnOlan%rP@ahe w% @@tdafhml@ew palid Rhe.ae’ ohslplé{MR (BMSDW&I 4qegv1Hz 8
119585, €FI§ 7198(sPIEBCT.BRd A IS @H@@Hk)t V@@(tt Qfg, !’E%téﬁi) 6 92(9 H, J=6.8 Ha),

s 15D500Eb e b o Rk O S Li BarS et o 1 n o

Step daspect, a conposition of matter capabl e of being
activated al so has arC@hacti vated state. In one

aspect, an actiwgted conposition of patter may have an
i nhibitory or | & oggléﬁﬁﬁgglCd A '
both. In one aspegcty !
in a desired bi¢logijcal activity of ¥ co
matter (e.g., [
aspect, elevation may occur through an increase in
5,6- dl@@ﬁ%éﬁtpwmlp 0h2.04/] quisdined siattionylicabidi(3it.§ gr0.184snal)s espper chromite
(13.5 58 %rﬁbl) an@ qﬁﬁl)ime“(ygd Iﬁl) %Fe%@t@é {%t? Bﬁhgg\@yl 85‘39{0? ? %o&r? fhe mixture

i och mca IS I nvo

was copledagli uteélyigfhéio@ﬂfg@n?}bqqql(l Lpand diltpred Pear ayfin éﬂ}@rﬁiﬁrqﬁq was washed with

2M hyx&bdh\mu aEli&)‘(in&BNﬁll)Sihﬂ mb@tv?ﬁ prsrodiumymo&ﬁl@ i %fﬁl?fséf&e bBihg
| on l' I SI ng

evapor eg é(?( %rgneﬁf nﬁ}&??gﬂﬁg Wé)g/ B?rgceg I]% é m%%tﬂ%&yr Pslutmg w1th a ethyl
acetatq-ihﬂxpmqs §k06) tohffatl 5) @dibydro\ia- m’ﬁms,mll-zj] I’dﬁim@ﬁnd’@ﬂ 1g872%) as a pale
yenou%gﬁ GH‘”&WR X @hel, f&db%YIHE’S’tﬂt %‘g@{(ﬁg 8530 ¢ '}%}7&7@@ 1FJ=3.2 Ha),
7. Ol(t,clﬁ-gé?%Hm 6.9 (dd, 1H, J=0.8 and 6.8 Hz), 6. 43(d lH 7=3.2 Hz), 4.16(t, 2H, J=6 Hz),

2.99(t, 2H, J=6.4 Hz), 2.24(m, 2H).
o)
CO,Me
A\
N

Step 5
A\
N
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pat hway may be activated through an activation of one
or nore nenbers of the cell cycle checkpoint pathway.
woe@bes@kd y, a cell cycle checkpoint pat hway iBCHUS2006/004456
bi ochem cal signaling pathway. As used herein, "cell
cycl e checkpoint regulator” refers to a conposition of
Meld £dohitioabs Qamlﬁykifwﬁtﬁ-pyrrolaiuldoﬁ%(ﬂ 0 g1 2f3kimol), i anhydrous ether (300
ml) atrfﬁgiu' g‘sta{dg oxalgiacth?rlde (filfmﬁ 25 EeCk Oi t 6)'?‘?%%% st11¥ecdlfgr 30-45

qve stimula or
mmutpsnﬁuObC tbcsﬁose befngeedled tog?8° §oS¢dlurmmetbmad@m retiragolf(0.AMD (@rsl) was then

addecf(;s‘gc{%flff an thlgm 1€ hlllovwféﬁ ¢ @arﬁn@ ‘f&ﬁﬂe geratlufb qfe n@)&ﬁ%%s thdn diluted

ol nt reg | ator i r ot el n.
with ki pgsE @Op@OF WaRebuith WPl 8 Bhdelienied By & MeHIY i Brorated aqueous
sodluﬁithoﬁd@(SOtnﬂ) NPhe dtgaRio @ay8SWRGkied b¥e aﬁﬂyﬂﬂyu§§)ﬁﬁlﬁf sulfite @nd evaporated

o ot BB G SIS o WBbnoE B oo

silica lgelaad eviaP8faien tagivda® 16 —dihy dretdlHspyiriolce] 3 Ayl qatﬂohml -yNhuxeacetic acid

mein L 850, 6 s £ 38 PIEUSACHRG) 8 Rl Pt G5 g 0
7. 22(tpi1é} é104(9) ,éZ(ﬂ,e’cH) 855, 6H). 31004 35 £-34029). nor e
Step @1 ef er abl y, a decrease of at |east 50% nost

preferably, a decrease of at |east 75% Nunbe{ of
cells ip a popul ation nay be neasured by @

a pooula'lon i S measur.ed

@ ACS) . 6t her tﬁﬁ@@ct
popeiatd on4 S

a 3 ed by—rrdrref | Ot
m crjpscopy. | n angthe aspecTtHF nunber/ of ELells iﬂ a
poputatton is neasured by light mcro . I n anot her
as ect, nethods _of neasuring cell death are as shown
04 soglpoxa émo-ﬁwgrrﬂag} 2, i guingplin-1-g onog%l(c gyld methyl ester

1.0 gzﬁ T2méhol)land Adolas peeahmide €.8 g,dxesalhhlog GCANhSdroYs tmpﬁrﬁﬁireﬁl at 0°C was

addedlcagslg?%gﬁ% pg)?arsgw’g?éﬁt é%glﬁ/rws %gyc&#llj faglir}rtll & 4 mmol) dropwise over
30 mipites: rihe euktineatak ytireed ae@ftCafol 2 haad. tConpentretted gy droakiaaioabid t(H) ml) was
then aﬂﬁ‘é%ll a?tg t}f%rmlgt%l:e' s\ﬂﬂgd ?1 BF\F a?t%km tﬁneﬂépatturg ' 91&:' er&%%%hefn diluted with

toxic to nornmm apeutl ca
ethyl %Fﬁ@t?r{@o%ml)aW@bthmﬁ dVlﬁhsvamrn(S Ognigyreing pasuraied wuewép@xm@hlpcde

SOllltl&p(‘SUﬂh) &ﬁ'tﬁe%r%d‘mcﬂ% Bigitdvat dnﬁﬁir&fs sbdifm @ﬂfﬂﬂ@ v résﬂiu@ was purified
eut | cal eCt i ve anou

by il gl PRalgeaRt LS 55 G tes CEAie AR 3 (6 dycro 47

pyrroloi&2 a4 qtulnclai- -yl)éflﬂﬁmﬂol\/ﬁylapy)tbﬂﬁ 2,0tdiehe@d APAghH teddoRG (1.2 g, 80 %).
icantl

oRIGRERT AT DS Gf 85C 106 A Sl PE gl SOl 955

1H, Je¥ floct. 1 6(é 1dhdthn Hd)oéél(hdﬂ, Jﬂ?dil&@ @& (t, 1(111%&%’6 Hp), g8eds &, J=7.2

I I

Hz), 6*82(23}% %ﬁg)bg g’{(gzllH ¢S4 119, 4.5® BN 1S L 96(C S 1=8888.%.24(m, 21).

Example 2. Preparation of (+ -4(1.H-indol-3-

yl) pyrrolidine-2, 5-dione and (+)-Trans-3-(5,6-dihydro-4H-pyrrolo [3.2.1-if] quinolin-1-y1)-4(1 H-

indol-3-y]) pyrrolidine-2, 5-dione

Preparation of the (+)-cis compounds, (£)-trans compounds, or mixtures thereof were

obtained using reducing conditions as described in each of Procedures A through C.
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In one aspect, contacting a cell with a conpound of
the present invention, or a pharnmaceutically
waewepsard e salt, prodrug, netabolite, anal og PCT/US2006/004456

derivative thereof, induces or activates cell death
selectively in cancer cells. Preferably, adm nistering

Procetifre A: RedijcB6id ofi3A(5 mﬁcﬁlﬁ&dtdﬂﬂi{-pmﬁ'oli& |[3;2; [Fppqlﬁﬁbl%fl jilblﬁ(llﬂhﬁﬁcﬂﬂtyl)

tion pharmaceuti cal ly acceptable salt

pyno% g'mnewﬁggég%ilte anal og or derivative thereof 4
|nduces or activates cell deathtiselectively in camcer
cells. In another aspect, c ©
compound of the present inve
pharnaé%utlcally accept a

5 di sérHer . er abl yH adm ni st ering to a
'N t € nYnegd %(af a conpound of the present"I
nvention) or a pharneceutical ly

prodrug, Hetabolite, anal og OR dETTvative ther gg

i nduces cel |l death sel egtRyel 'y :

affected by a cell proli j .

preferred aspect, the prgse I NR# nrellates to &

met hod of treating or preventing gancer by H

adm ni stering a conpound of the present invention, or

a pharmaceutically acceptable@®lt, prodrug, TRANS

net abolite, anal og or derivative thereof to a subject

in need thereof, where administration &t the conpound

ofThe haivp s emdrcurniedudingrgent dor tiee mh&tiwa@fe}ucsiéecﬁh)}dyoAH-pyrrolo [3,2,1-
i1 quiGieRl a)aJP&Er '1% %fe 0s.albRL %Q r'e%?ed rrfgo?rgrlngtglli? Gin and HgCl Zine

resu S 1N
powd¢r<§2 |5cg)\ﬁtmignerm GH@hb@ld@W 2512) wellelsssmmﬂed;lin deridiesd Bitqrtihmd) and

stirred®for ﬁ(hﬁm%%k | AGHE hl%ps Sﬁ/c'i)fi)c,teﬁt)fdté‘cf Hyﬁro\éhlarl&ﬁlld w%ecﬁénrhdhéli and the mixture
Stlrrecgéé%er cells without a significant anount of

W iUl TSl e ot e i ﬁievioweq wat%rr(?%lbsethanol (30

ml) anti driad.a ther apeutic index of at |east 2, and activation

f d, h
" et L U B ol B BB gthggol (50 m ws
addedch- (\516@kbhb'dhy4ﬂ+perrelbf[3 2,46/ quisolghelsy)- 4(Dﬁ1émédd+3l-yl)3pyrrole-2 tyalione (0.35 g,
95.4 1@fol. ). TP I{IIQIU?JW% qﬁ&@&% ajiuxrf&f L i utgse\%fuise Eycﬂ%teﬂlcllllgl‘?de gas was

escri tlons 0 nown technlques I scussed
slowl:emﬁﬁ;e@éhrewh themixire (g mixprre ias thew eaplddnlitareileans) pyenssteddp dryness.
A 5% %btassﬁhh{ ERBYnaels Ol 150 1*112 aMP&RA dbeddte B0 hﬂ’ﬂ\yere th@ﬁ‘ BddVi | 8 organic

TR TR
(5,6-ditigtdootrI- E’yreﬂs £3, @bﬁqlﬁiﬂﬂmngflmﬂladﬁdol B@WpYﬁbk({lﬂd?@@)dmne and (¥)-

trans-icﬂﬁ é gﬁgd ﬁyrﬁlc&ﬂ 2 ll_:zﬂtqénno t-?ﬁ/B A@ur %“edﬁmr’ﬁp g O%% neJ% ténghone

(0.2g)Phar rracol ogy, John Wley & Sons, N.Y.; Fingl et al,
The Phar nacol ogi cal
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Basi s of Therapeutics (1975), Remi ngton's

Phar maceuti cal Sciences, Mack Publishing Co., Easton,
WE206/08484 edi tion ( 1990). These texts can, of PCDUSBEG/004456

al so be referred to in maki ng or using an aspect of

the invention. In additional aspects a conmpound of

Procelifte BOREERASN 6YS mdll@fdro XDH-p?rr mmequm&alll W)-4(1H-indol-3-yl)
@ S tabl%hi.é- 8%% 94 ahol.ite a og or
pyrrofic Syle v PRUPn HeiPings SEAMIAIGE 8 40 conbi naj on

mnth second chenot herapeuti c agent. The second
i 'Papeutlc agent can beO e, an aronfte O
ant hracycl i ne, ubule t 3 d

or a cyf di ne anal ogue drug” In preterred aspects, th%

Ch& ﬁ;?&gfoﬂ%‘?%t(k 6. d?g/gfébt L415- th? ﬂé] &Lﬁﬁolfnelsils hg?ﬁlﬂdél%uyl) pyrrole-

t anox n, raloxi exene

2, 5-diner(b6 61 43-6 pERbEET) N yalka@masqweh?a&)’d/cerz@w@@(sﬂ)(8 g) were stirred
undex(1 mnaspﬁaﬂe RY hydFéxEeli hkthﬁnﬂﬁ@dob hﬁm lrdom fé)&ﬁ)le@ﬁi’@ﬁyp BAROEE The catalyst

was t q%éhrgy%h % Emefefn &?ﬁ&ﬁaéﬁé@m ]Ea%ﬂ%)gr 0 g |C|5y|nesg T';e résidue was re-

dissolZéﬂ.ADE%ﬂﬁzfn))l a(rgaseepreﬂucnbmclpitamdrhyshe additionrolf lcsld twarer. The precipitate was
ocodazol eni posij. d 0po ZA : i
ﬁltere?ﬁgvev'ﬁsc S il Waﬁer HaRP ]te% Oider Vacule %o gld ﬁ%lvs%@&)hthﬁdro -4H-pyrrolo [3,2,1

FSh&  Rav
7] qumbmdwil)b‘}(bflfﬂndot}&o’t)lmmnﬁ, Srdiorex@13t g)orféNl\’ﬁirﬂaMSDﬁé) 400 MHz &:

11. 56€’s0¥ﬁ)” lfl%@(k m}gaﬂammuﬁa 6 H%PWM(? QHW—@szb %as”s%mnnm)f 6.78(t, 1H,

é& docroot/C P
172, o X et IS8 1 WIS GBlich L M B J g 2185 28 1-5.6
Hz), G4t DH, B-6GJth.0ki ne such as G CSF (granul ocyte col ony

stinmul ating factor). In another aspect, a conpound of

the present invention, or a pharnaceutically
Procegure €p RadicBorsef13t(5, optilpairai¢f-pynedla (862, 1 -k quianial log)-é¢1 H-indol-3-yl)
pynoﬁ%fﬁ%ﬁ%bﬁgn& gﬁ fin ngax(ﬁe adm ni stered i n conbi nation

adi erapy n yet appther aspect, a g
Eppqynd of the pr esent |nvent|ow or a

ATey %tlcally accept abl e ﬁ?\ i

; N
@t hotrexate and 5-fl uorofra \
(cycl ophospham de, adrlany n and 5+f|uorouraC|I) ACH

( athdrBdTf 'tJ}mﬁEsd(s Q¥ G @Pim&méﬂa d&ded td:eEs(Sh{tén of 3; (5 6- dlh&c_llgo -4H-

fl uorouraci| Blru icin d cycl

Al
pyrrolo[3.Ast ¢l @a@p HHW 4QLH- We] %p]p] B&r%%?n Sdtsonedgé6 g, 6 9 mmol) in anhydrous

methanol (100 ml) and heated to reflux under an atmosphere of nitrogen for 40 minutes. After cooling
to room temperature the mixture was poured into ethyl acetate (300 ml), washed with 1M hydrochloric
acid (300 ml) and water (500 ml). The organic layer was dried over anhydrous sodium sulfate and
evaporated to dryness. The residue was then purified by silica gel chromatography using 40-50%
ethyl acetate in hexanes to yield (z)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-4(1H-
indol-3-yl) pyrrolidine-2, 5-dione as a pale pink solid (2.3 g). "H NMR (DMSO-dg) 400 MHz &:
11.54(s, 1H), 11.03(s, 1H), 7.32-7.4(m, 4H), 7.17(d, 1H, J=7.2 Hz), 7.07(t, 1H, J=7.6 Hz), 6.96(t, 1H,
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paclitaxel), or CMFP (cycl ophospham de, nethotrexate,
5-fluorouracil and predni sone). A conpound of the
wWEe@sosi484 nventi on, or a pharnaceutical |y acceptHDF®06/004456
salt, prodrug, netabolite, analog or derivative
thereof, can be incorporated into pharmaceutica
1=7. 6&&0;;3&6 SopmS2IBN1 Sl 21, f7e7.2 adiorHA 4. @1, 21, =S ay), 2. 87(t 2H, J=6 Hz),
20& gﬁpSltlons typlcally conprise the conpound U.
udi ng the active conpound), and a pharnaceutlcally
acceptable excipient or carrier. As used herein,

mdol_gqq)tﬁvplggdm@@tg Q@&t eri aI and ant | fungal agents, 1

Isotoni c and absorpti on del ayi ng agents, and the |ike,
conpati ble with pharnmaceutical adm nistration.
Sui ttabl e carrlers re described in t g d$st recent H

R of Re m Ph huitegBucal

t? $|% rerght g
car | uants W neclyo

té 0, Nmat- I|ne ri igeN s soN
dext r oble solu on, and 5% human sertum al buhi n.
Phar maceutical l'y acceptable carriers include solid
carriers such as |actose, terra al ba, sucrose, talc,

geh Bteppiationgh ()-cisettS hdihydrerd apyralaghes il muiselna kb (1 H-indol-3-y1)
pyrroBdifay, |5Cd1&fé| (g7l ltdQQnﬂtblb(%as H%ét@m SU% ih teﬂ%u@an@ﬂflﬁ hﬂ—’)r and potassium

|
ot 5 B B P o S L
washddi with e bra {0 Onml).eThie @t gakio dayer was diibdoar hnhyalld)(lhsoﬂﬁlrrgﬂujdﬁle tayd
evapo%gH)tﬁtdfﬁgsI@'to %1% %ltr}égs@%wd? % hic}rg Qh;aﬂtyrerb ﬁ!’; ?qg{] %L‘n\/\fl P—yﬁ -4(1 H-
mdolﬁeal)myrrnhdmmz; Sydierteas @ rcantmwdem(% mgt ’ﬁbNMR (DMSQ-d5) 400 Mz 5:
11. 54@XPH)0'1 £04(S, 1H§ '769907“ @(H{ §H) @ﬁ@'(dohlt %L7 Q‘iltib t7I 0‘47&51}1" ltc’ﬂé #5), 6.96(t, 1H,

known 'in ded
176 SRS OB D, s dT T oRans 0 b s ot 4 Fi, 287, 21, 16 1),
2.08(jBEONt i on. Li posones and non-aqueous vehicles such as
fixed oils my also be used. The use of such nedia and
agents for pharnaceutlcally actlve substances IS mell
g h. 2, % '- .

-vl) ﬁﬁ@'—lﬂdoq 3 " lléhﬁe ﬁ njccﬁt c dIlh ?} § 4m)t3h(5t6|'ﬁlh%5 I4¥1eDVI’I’010 [3.2.1-i]

Se tnereor. tne conpositrons 1s
gl I it Ze PAEIONe L | ve cogpounds can al so
I n one aspect,

be |ncorporated |nHo the conp03|t|ons

a compound of t@ N i nventi o

pharmaceuti cal | mable sal t, orq,gH met abolite,
anal og or a\ the gof, ag tered.in a
suitable d ed I NIYg

t herapeuti cAl effec anount . 0. A1 caci ous
| evel suffi t to adhleve t he

A mixture of (£)-cis-3 -(5,6-d1hydro-4H—pyrrolo [3,2,1-i] quinolin-1-yl)-4(1H-indol-3-yl)
pyrrolidine-2, 5-dione (135 mg ) in methanol (10 ml) and acetonitrile (6 ml) was subjected to
preparative supercritical fluid chromatography, using a chiral AD column 20 mm x 250 mm, eluting
with 35% methanol/CO2 at a flow rate of 3.5 ml/minutes. To give a faster eluting peak at 4.55
minutes (60 mg) assigned 3(R),4(S)-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1 H-indol-3-
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desired therapeutic effect through inhibition of tunor
growm h, killing of tunor cells, treatnent or

w@e@eesi48on of cell proliferative disorders, ePCT/USWH6/@4456
compound of the present invention, or a
pharmaceutically acceptable salt, prodrug, netabolite,

yD) pyﬁeﬁdlﬁegz %tc?&i{%rahag ﬁ&lbw@r tas pak 6. o(saﬁmﬁtas @6 higy, @ssigned 3(S),4(R)-3-(5,6-
edl en W S uti c rj.ers
ity ot e B ) o oA ot o Sl e b abslue

stereobhénﬂcfaﬂ) ﬁbsli‘ghmﬂltﬁwél’e diised sl upal thoepiesietehtion tire dffielated compounds
and gengl on, These procedures may involve m xing,
m§¥ Hli'4ti%hg, and conpressing or dissol ving the
i ngredients as appropriate to attain the desired

Exam %% O@ﬂr@ﬁlhtggraplﬂc SehRGHENGIREARS-3-6506- DQRI%OZFPI H/I%]§ [ﬁfj if] quinolin-
1 3.2

Tul ?II? e arrmceuTlgal CO DOSI L1, ﬂ ot

VT i,_‘ﬂ-r

qulnolumlQnd@ﬂfﬂilﬁi@l—@vgfm@&m&lﬁdeﬂilb On Exanpl €s Of routes
of admnistration gynclude parenteral, te.g.,,

i ntravenous, i ntraﬁer nal , subcutan ou\ opal (e.g.,,
i nhal ati on), F & ransmucosal
admi ni strat]j dsed for

par ent er al s i @MS? agplT\cat i on
can incl ude ONPPTE X St & e

di | uent sua s ~I nj eqtign, salihhe sol ution,
fixed oils, pol yethyl ¢ne glycols, glycerilhe, propyl ene

| ycol her ant i bac
LR S e RS 2R R S AR 52 A R BARL U Al Frindol 3y

PyrrO]athq-Z)ﬁrcﬂmt(gomhnasetmmm@ ing) Wi Sdbjm’tecbto @repanative supercrltlcal fluid

chronﬁ'to%‘l‘éllpﬁy b C@ﬁh@tmi}@(% 951§m§ depce@% ? ér) 820 Sl’lbné ﬁ 250 mm, eluting with

ene | am netetraaceti c aci
35% ra@bqnat/(é@ aice flqvataterl 845 mfeayspra tGhEomaemIaRky siflded p éqstef plating peak of

the tr@lgisuﬁm@@ Eflav‘h%rh' ebdtive Spifhl r@ﬁh&%h@ﬁ@d({gb ),AR)- gxr(s 6 dlhydro -AH-
|
Pyrmlgjéﬁ 13k qH‘y‘alr“bk W&?’?E “gfélﬂdﬂlbi’yrg"ggﬁ“ﬁ i %9’8%%%&6 OWFh 81“‘"“% peak of

the trgna isembi(86 ) Byvagatpostitive aptidabroaticd aséed @H)-8(])@dR)EB(S5,6-dihydro-4H-
pyrrol% 3 B?-z@ %LSPI%X[-?@Q?%I %ﬁol@%l?}%gmo%dlqgé% -4 oiﬁﬁl, Al;l%ﬁj?e s?efreochemlcal

at naceut
aSSIgm@n'gs o lva@frd sofelytupen refwrern teteptionctime Qferela@dmnm@ethe}t naayzbe

reversedl bAﬁ Gf)tldaf]roﬁﬁ&y m&suleREnt¥VRbde kYR {ﬁ%m&&xﬁ&{rﬁeﬁ% 5’89 om.
used for_ chenot herapeutic treatnen

{ KRR o Bl el o8 ey ﬂfﬁ%ﬁ%#ﬁiﬁydrw%
pyrroiaega 2N }zﬁ ghieliri waulfymuamym pyiRligine 25 eizaheﬂay ISH ;ﬁeliab@l from 2,2,2-

{ { {
wiftocdpg el s o BTG oot SRR S PR On o415 Co ol i
isomessoayl alsolie psaphiedl Ero@rethatd atonmtténpstature by eaporaton engddyingrseed
crysta%l;lgucﬂ o th3R ppépggd Gyc‘ V&pgr ﬁl%ysstgchﬂﬂlﬁgsc eptabl e

Example 6. Preparation of 3-(5.6-dihydro-4H-pyrrolo [3.2,1-i7] quinolin-1-y1)-4(2-trifluoromethyl-

phenyl)-pyrrole-2, 5-dione
3-(5,6-Dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-4(2-trifluoromethyl-phenyl)-pyrrole-2, 5-

dione was prepared according to Example 1, steps 1-6, employing 2’-trifluoromethylphenyl acetamide
in place of indole-3-acetamide in step 6. 'HNMR (CDCl3) 400 MHz 6: 8.16(s, 1H), 7.83(d, 2H, J=7.2
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side effects. The state of the disease condition
(e.g., cancer, precancer, and the like) and the health
w@booblgs4pat i ent shoul d preferably be cl osely nPCi/US2006004456
during and for a reasonable period after treatnent.
The term "therapeutically effective anmount," as used
Hz), h&s(@i 2ED), vev(arﬂmm a Rz M3BE! 11 6.85(p1a, rms:smz) 6.86(t, AT IM7.2 Hz),

oo G55 g FELLL By ST Bl U 8 et

or inhi bitory effect. The effect can be det ected by

Iro ignes hody wei ght, size, and health; the nature

arBj(SQ?(Dﬂ@BrlefH bRICBRALS] qﬁﬁwhﬁ’-mq’l)téhﬁlc%ﬁe%{ LAPEMkdofe-05-dione was

g @th%Oft erapeuti c selfg{i
prepareg acoording Lodkxgmple hSé?Pa uEPRISY P82 Brenxlepsiaraide iglace of ipdele-3-
acetamidg inveep 6 HIMMRAGDCANAI0MER 6.7 $TH(9) eH), DYA9(d UK 186.2 Hz), 7.37(s, 1H),

t i ud n
7.3 (SR TRl Ol PRy Bl bBD 21015 3, 1h, RS gl O e,
Hz), %@4(@&1&%.}&% 23 (MeEWr eated i s cancer. | n another
aspect, the disease or condition to be treated is a
cel | pr oI [ fer ative di sor der. For an co pound, the
Example 8. Prepars £ 35 He ik : alod3.2d - quinolin: A Fpethoxy-phenyl)-

Dvrrolem BJd&any elther in cell culture assays e.g., of

m 6@,’@%‘5‘%&4@? y(ﬁ%’bo 2[5 2I01 P’f]?ﬁ%‘g 1“"‘[%5942% )lfjralzf@%) qurf;o é-2, 5-dione

was pegipgred bsodgedo Egamig¢ bistrps 61 dneplayppardapethatyphenylacetamide in place of

[ r r

indol PR 8 o MRS neRDaIgAe Ml SR AL Talln 8L 1
=1. 6&% 7r08(me.e4 D5 ¥ 7-G 0PI, pAB(LJAL 177 HdAahd4(d, 1H, =8 Hz), 4.25(, 2H,
J=5.2 TR RAVRULH, 9L PR)) Y l6aGH |2g?]eff| cacy and toxicity may be

det er m ned by st andar d armaceutical procedures in

cell cultures or experinental animals, e.g., ED50 (the
Examplie 9ePrepreatip @l 84 £ alDihy def 486 rirol€ [3.21 -5 P§6ieflint 18@)-4-pyridin-2-yl-pyrrole-
2 5.dRgpul ation) and LD50 (the dose lethal to 50% of the

ulation). The dose ratio between toxic and
t Pelb fpliby dro-4&t fyaotod 3 24 -if] lysinblire t-a P eutyiridini rglepyrrokr Sidione was

prepar@:@ BB 'Eﬁéﬁﬁg 1 8s§38§ g, Jﬂﬁ;slé)?% ad[y -ZF%fg&talmlde in place of indole-3-

arrraceutl cal Sitio

acetarpigle, 56 | H W%h @8 1)A08 My%ed: Sr386h 1HTJrré %:a@@(ﬁw&ﬁ) VelB(dt, 1H,
J=1.6 whd b Bz}, Mi68(df amges @liepeeqil(mgﬂyp%(rﬁ hep dosegent %m%: 68(t, 1H,

s=s K RO 42T BRL) e bt BBt b A B phas o

ted
to provide sufficient levels of the active agent(s) or

kiBn bOS.(S8SIA

ake I
pheny])-pyrrole-2, 5-dione.

3-(5,6-Dihydro-4 H-pyrrolo [3,2,1-jj] quinolin-1-yl)-4(4-methoxy-phenyl)-pyrrole-2, 5-dione
was prepared according to Example 1, steps 1-6, employing 4-methoxyphenylacetamide in place of
indole-3-acetamide in step 6. '"H NMR (CDCls) 400 MHz 8: 7.95(s, 1H), 7.51(m, 2H), 7.25(s, 1H),
6.85-6.89(m, 3H), 6.75(t, 1H, J=8 Hz), 6.24(d, 1H, J=8 Hz), 4.26(t, 2H, J=5.6 Hz), 3.82(s, 3H), 2.99(t,
2H, J=6.4 Hz), 2.27(m, 2H).
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di sease state, general health of the subject, age,
wei ght, and gender of the subject, diet, tine and
wo e@wgosnsy of adm ni stration, drug conbi nati oné&lh/PS2006/004456
reaction sensitivities, and tol erance/response to
t herapy. Long-acting pharnmaceutical conpositions may
be adm ni stered every 3 to 4 days, every week, or once

; of OX Pyl g [3.2.1-7[ quinolin-1-
ﬂkﬁﬂmhhbéﬂmnnns contalnlng actlve conpounds of the
t
prseﬁggté ! gp‘?ﬁ&[b&b-g/ﬁ‘-4 TR dﬁsdtzs&t}pér,g&t&p éﬂhu@'tg%ri g%?}&b?e-z, 5-

dioneppyag ngareca@cssrémutm@m@#eah ate@&t @gmplwa@éé’a meki ng,
(met RMé )pnelyla@emtnﬁtbtﬁ/pm,of ﬁlame-psadkt&hide% st 8. r'appimgcoel,) 400

[ cesse t.i tion
z?s"f{%% 1S T R R S TL T S S e A aplohan. -8 1o,
5. 98(83 EH)DA. 26(1p Ry I o), 20991, 3H,de6 Hp}, adB@, CHI.r i er s
conpri sing excipients and/or auxiliaries that
faC|I|tate processing of the active conpounds into
Exa a 'f. 98 Of Iy 6-P4 d Qe R\ (i!.g‘ i g 14-V1—DVI’I'0162 5-
mmwcourse the appropriate forrmulation is dependent upon
the route of adm nistration chosen. Pharmaceutica
c o SsP iy SR HapyirioledP 2. 1t igauingfins Ly RisrRhepdpyrralet2y grdione was prepared
accordih@t‘ol HxemplgUEaLs 155 bidploPing pietdiasetanyiad i fplas©biibli?9-3-@Eetamide in step

1 I t he oJ.an
6. 'HSpIRTORCRLROAL o Trh SaPhar Yosi e P ZER 068G 1m
=1. 2<HZ$ rﬂér(sanJ—mz); “08(d\igh dft&Hzaolm&(t 8Hy Be5i6diy), S9(t; 2H) Je5.6 Hz),
2.27(H] i ers include physiological saline, bacteriostatic
EQ Crenmophor EL(tm) (BASF, Parsippany, NJ.) or
phosphate buffered saline (PBS). In all cases, the

ExamfBe TR Obak#80n BES Bed8[p5thRphdn® - A 5 ) deb- bﬁ-pfvtrb'lb ¢|3 Q ‘P—ufl B&inolin-1-
; exieﬂé fhat easy syringeability exists. Tt nust
- er the conditions of manufacture and storage
amdBms[ta]tlnaplpnes}&»m(e,d cﬁigfdtonm-pyrhﬂo [3cm)t- g]‘rquil&tlmngyl)‘s@trtoﬂmz 5-
dione was P;' éa{rgcpe{cg& ng ?BE lagte bs dé %Irnlg%gmng bferliI ngu?ﬁheny?acetamlde in

DE” a so enf f
place ef)lndqiqv -Priapriamifigin stezoéanélMRt\é't)MSO de)t4ﬁ>ar%lﬂz d:dallyel 1HE i4(s, 1H),

8. ou@fﬁgﬁstt{z[) gz‘nsét@setﬁj 7. 4@(d°H§I|Je§‘ﬁzF|7.‘8({f)3|1H RH9 IJIi)qud(t 1H, J=7.6 Hz),
71T o0 et o] i TSR [ i A B 1=5.2 Ho), 2,86, 21,
J=5.6 M), ntlah o8, for exanple, by the use of a coating such

as lecithin, by the maintenance of the required

partlcle size in the case of dlsperS|on and by the use

$.UP1eparteor 16-€ b duoliafl -y1)-4—(3-phenoxy-
DhmwngI.@@gggisgs can be achleved by vari ous
acterral and anti fungal ?ents for exanpl e,

pér(ébé?ibydreﬂﬂmye‘ebt[éﬁdw] qplnelnb -YD-4sGahphaxy @beny))-pyrrole-2, 5-dione
was piebér&l?z{c@&ﬁlng t@Eﬁn{ﬂl’Eel sleff€1-6 |eH1pﬂS§ﬂ¥ 3%@ ?lpliehylﬁ\éeltémﬁﬁn place of

mdole-s'{]ﬁcgteargu :d’g Ft%;gp 'Cp e(D'Iv?soo Do RIEN $1.0d Q185 s, i, 743, 111
J=7.6 Hz), 7.28(d, 1H, J=7.6 Hz), 7.15 (t, 2H, J=7.6 Hz), 7.03(t, 2H, J=7.6 Hz), 6.92(d, 1H, J=6.8 Hz),
6.8(s, 1H), 6.76(t, 1H, J=8 Hz), 6.60(d, 2H, J=7.6 Hz), 6.08(d, 1H, J=8 Hz), 4.27(t, 21, = 5.6 Hz),
2.97(t, 2H, J= 6 Hz), 2.16(m, 25,
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such as manitol, sorbitol, sodiumchloride in the
conposition. Prol onged absorption of the injectable
W@ 0vp/08i484 ons can be brought about by i ncl udi NnBCT/HS100€004456
conposition an agent which del ays absorption, for
exanpl e, al um num nonostearate and gelatin. Sterile
i njectabl e solutions can be prepared by incorporating
the active conpound in the reqU|red anDunt in
g raparatis dreHHa 3815 ) riﬁgﬁimEMkﬁﬁﬂﬂk

twndg@gnﬁgkents enunerated above as requrred fol | oned by

b By RO AL A 0L E BRI P Sdione
was préﬁa@erdl ab@rddﬁ%ﬂoﬂflx@mplh aj steps I‘lt@emﬂoﬁngm-shlorodh@pbcetarmde in place of
i AR DGRl BLp VL g e
7.43(nt, RE), F36(aF5 1+56 Ha), 729 &, il Hel=7/6j a1 el (& 15@1‘[@3 BAs06.68(t, 1H, 7=7.6
Hz), sgﬁghﬁff"%—@flz)oﬁ@ ﬁrz@f 0B 63125 2994 %Hﬂrﬁsx'rtﬁ%t 220%n, 2H).

ezeé-drying that 'yiel ds”a powdér of e active
i ngredi ent plus any additional desired ingredient from
Exampile B, ¢éfapsiby oSt 616-biydro4resye@lose Rutilaminblien etf4—(2Xxtadro-phenyl)-

o) sitions generally include an inert diluent or an
Eﬂﬂﬂe&ggigﬁbharnaceutlcaIIy acceptabl e carrier. They can

be- (Qﬂdﬂlh}@ﬁﬂﬂﬂpyl@ﬁb §1,2, /¢ euisalindsypA—(2chioreegheayd)-pyrtade-2, S-dione
was pre}(ojarede ace dlﬁ? fo ]%)&%Pﬁgr gtgq%q -6 fem a %E Eﬁl‘bﬁ)ﬁﬁ%&lagetamlde in place of

mdoleﬂm;@'mpolpat sed G HNMMDM@T%‘* Hadehl-1 ¢4 HRef-of (s 18P, 7-55(d; 1H,

J=8 Ht)ar)hset So(nt 1A% b%% (d,2H, @ﬁrpﬁyi)e@z;l(@f@t FEOIHRS b.58(@QNEL, SAHzZ), 5.92(d,
usl n rier for use as a

1H, J‘Mﬁqﬁvﬂa@pﬁ;eﬁﬂ& & zﬁhg @H@pg&r]n( % ‘the fluid carrier

'S applled orally and swi shed and expectorated or

a: i [10}; 4 ‘?Eﬂ&&t
phmmnﬂgndgﬂpbgmngon The tablets, p|IIs, capsules troches
a@ 5 b gﬁlé}ldlro( 758 8)?9018 ?{1 n}E gﬁHMlef-yIB 2fSCHﬂn9tﬁb)@gphenyl)-pyrrole 2,5-

a simlar natu
dione haterered peroraing mFe%eWsttatsrqun mplgying .S imethgryphenylacetamide in

place &ff RERCAR e H8lepbi TH NMR @MS@LUH A0 BULAD: 2695 (ATHNS.06(s, 1H),

LR TR T T N e

J=5.2 HRY BGS(s \BH)S3. 8@ 33 2.9(t, 28, By H6 Bg), 2a1@h,2Hant such as
col loidal silicon dioxide; a sweetening agent such as

sucrose or saccharln or a flavoring agent such as
ati 4 H-pyres 2 olingl- i ghloro 4-fluoro-

hmlb ’r@ggrnhﬁhgatlon by |nhatat|on the conpounds are
B3 LR RO S—
5-diorieUvak BRb&ePERMAIn M Exantpldl, steps g nploymgaschixas-Hon
fluorophenylacetamide in place of indole-3-acetamide in step 6. 'H NMR (DMSO-dg) 400 MHz &:
11.11 (s, 1H), 8.16(s, 1), 7.57(dd, 1H, J=2.8 and 9.2 Hz), 7.44(dd, 1H, J=6.8 and 8.4 Hz), 7.28 (dt,
1H, J=2.4 and 8.4 Hz), 6.84(d, 1H, J=7.2 Hz), 6.66(t, 1H, J=8 Hz), 5.98(d, 1H, J=8 Hz), 4.27(m, 2H),
2.9(t, 2H, J= 5.6 Hz), 2.11(m, 2H).
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di oxi de, or a nebulizer. Systemi c adm nistration can
al so be by transnucosal or transdermal neans. For

W0 c@n®sa48psal or transdernmal adm ni stration, pRCEUSHNG/@04456
appropriate to the barrier to be perneated are used in
the formulation. Such penetrants are generally known
in the art, and |nclude for exanple, for transmucosa

Ql_Jadaéﬁnmgshed through t he use of nasal sprays or
S Lﬁo(fg%slbﬁl%rb @f Ex%fo [§ Q Sﬁ nUﬁA 1 ?ﬁ'ﬂ—ﬁépﬁ{hglféﬁé P?l—p}}rn)?e-Z 5-dione

actlve comp I'nt o ol nt
was PEprGe gccoglagéo Ewnpéfr bams ks eg@hmrw I I}ﬂpkthﬂmtqnndq in@lage ef indole-3-

acetathide & \WepaS pﬂmtabﬁs@ca M MEFBOUNAS m)es PRER %d)zm i1, =8 Hz),

o7 8 EBnEa At ﬁi@&fﬁﬁfﬁwnﬁe ol Tk ok b Plgls il e

Hz), 627¢th 114,59=8 Hzp Ji57 @l 116d=8 elz)aasze(t,f 28, 0588 2 Hiz, 083 (1, P Jer b6 1dz), 2.08(m,
2H) i npl ants and m croencapsul ated delivery systens.
" Bi odegr adabl e, bi oconpatible polyners can be used,
such as ethylene vinyl acetate, polyanhydrides,

-2 6-dichloro-

ExampR ¥ IbppRhtich of 6

nenoROL Y i.c.acid. Or preparation o

Eiﬂﬂﬁéﬁﬂﬁgéﬁéﬂﬁggmﬁll be apparent to those skilled in the
ar3t(5 6T]D1ﬁydf&-t4HprﬂbE> [8,a1- zﬁ}lqamomel@bma(maicmﬁrpnwnqiywle-z 5-

done N P B ol s RS et e
place Dﬁrhéqi@ -3dcatmbitisinatep 6. HDMNOER EPMEBOalg) 400 MiileS: 11 A3, 1H), 8.27(s, 1H),

7.53- 73&21&1 % SANESH, E‘Z)TE 1%12#1{1@1&%‘3&6%' Jlé’Hz) 42761, 28, 3=5.6

ﬁ& carriers t epar’ed’accord
Hz), %3@ bhdH%H@n%%Hn¥%H1hose skilled in the art, for
exanple ~as described in U S Pat No. 4,522,811. It

Iat r al
e - - o-phenyl)-

nvndeﬂ &dmnmlstratlon and unlforn1ty of dosage. Dosage

o S SRS S LACE DS AT 505
was prepared asdording thExanipte Ig stapsali- ﬁuengloalng@dm@n@hmyh@dtammm plage of
lndoleof-ac%&tﬂldéein &WOWWW h8906 M}Efaoﬁiﬁ(@@%teﬁ?e ‘f('s flgﬂ 7.75(m,

utic e aSSOCIatlon

1ED, T G e e 0 B Mt TP Fal 6 aag ol b SHHa, 5 o),

4.26(t0215 agR6 ¥R, .9{tOTHIS= af6ting, 4. nandon are dictated by and
directly dependent on the unique characteristics of
the active conpound and the particular therapeutic

Examplf P2 Prepaatibreof3e(ii6eVibudro-4H-pyrrolo [3.2.1-if] quinolin-1-yl)-4—indol-1-yl-pyrrole-
2. 5-dione

3-(5,6-Dihydro-4H-pyrrolo [3,2,1-i] quinolin-1-y1)-4—indol-1-yl-pyrrole-2, 5-dione was
prepared according to Example 1, steps 1-6, employing N-indolyl-2-acetamide in place of indole-3-
acetamide in step 6. 'H NMR (DMSO-ds) 400 MHz §: 11.21 (s, 1H), 8.18(s, 1H), 7.58(d, 1H, J=8
Hz), 7.52(d, 1H, J=3.2 Hz), 7.01(m, 2H), 6.91(t, 14, J=6.8 Hz), 6.74(d, 1H, J=2.8 Hz), 6.71(d, 1H,
J=7.2 Hz), 6.4(t, 1H, J=8 Hz), 5.63(d, 1H, J=8 Hz), 4.28(t, 2H, J=4.8 Hz), 2.85(t, 2H, J= 5.6 Hz),
2.11(m, 2H).
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In therapeutic applications, the dosages of the
phar maceuti cal conpositions used in accordance wth
W b@oiososent i on vary dependi ng on the agent, theBCEHUS2006/004456
wei ght, and clinical condition of the recipient
patient, and the experience and judgnment of the
clinician or practitioner adm ni sterl ng the therapy,

guolsizoﬂtﬁioﬂe and preferably regreSS| ng, the grovvth of the

of BhP e 2P rBhT, ?ﬁqfﬁaﬁmé’%ﬁftﬂ L oI 22 i was
prepange accdmijngtto Esdvanic 1 3@901 ﬁmhméoywpydélye 3iytecgipaide mtéape of mdole 3-
acetan%ﬁ@ﬁl%teg’e dﬁ%@@t@%})ﬁ@-@ d%)%@@s/ﬂfli SJml QQ@HIH)I 8'5@(nlf QHB’QT 12@&1}1),

778 T 156 Hah TS g SendEda) 686G W gt 6ABGuLL 8076 o
5.97(d) A Haw=s.4a,ut 30 281, FgLdaY, 293 (DUt 52509/ Teg(n, 28pout 0. 1

ng/ day to about 10 g/day; about 0.1 ng to about

39/ day; or about 0.1 ny to about 1 g/day in single,

X (3.6HDihyd DY B2 jpgien] Wlb@—(S—brorno 1H-
indol- aglggghglg zfg)rdlotlge patient's vva ght in kg, body surface
ge in ear;l)err An effective anount

a3p(ﬁérfhlhﬂbut4ﬂdwf0@déﬁt1 if] quipplg-1-KPidcies b@é\?r%@d@rﬁ-yl)?ymle -2, 5-

dione QQJ; ﬁ@ﬁdré’cﬁc{cyorﬂlgim HagR! lestbﬂmt@\éﬁﬁﬁfﬂfhg 3prdid- ﬁl@-nb%lytih?lacetamlde

clinicjian or o lg%ﬁgqyaﬂ ' f' 6‘{%@@5@@‘2‘&2(%%) 10.92 (s,

in plagee deler fptretm!
1H), N8A$) 1HE 70N TE, J=0.4tHrp 7m3a1mH;eJ=8ngza, 100, 1HDe2 nadig ¢ Hz)) 6.99(d,

. {0 R4, 1 2y Rt PSS AR EERARY 0 s

2-92(tr§odedr61@f)tﬂelr7(mrﬁﬁt ment has stopped As used herein,
the term "dosage effective manner" refers to anmount of

an actlve conmpound to produce t he deS| red bi ol ogi cal
Example £§.- Prepasation of, Bri( 56-Dihydro~i-pyrrofe, |3 .2 ol t.vl):{l—pvrldme-él-vl-

pyrml@.an.Qﬁhél ons can be incl uded in a cont ai ner, pack, or

BB B 5 BN Syt 2y fon v

prepaxreéfam)ﬁmges Egartyelel 1 fsepel -6, auployiimpoyripine dtydapetomide éf plaeerod éndole-3-

acetamlﬁgﬁt gﬁg(fnk;el igh Iit(ﬁﬂ? oei] us?ﬁit(g%g?ﬁfﬁﬁn% 8.54(d, 2H, J=6
Hz), 8ﬂé’éﬁs mﬂhg 38(d, Hié‘ﬁ}ﬁéﬁbrﬁt%(%\l'ﬂnlﬂédﬁ) O (teJdhrpl -6 8zn PH3(d, 1H, J=8

Hz), 4'jlktU§ItIrJag?Iz}f'_§@ﬁH|2HT?=tb@ﬂ})lzqgan fep, practicing the

i nvention hese ‘exanpl es do not

Example 26. Preparation of 3-Biphenyl-4-

pyrrole-2, 5-dione

3-Biphenyl-4-yl-4-(5,6-dihydro-4 H-pyrrolo [3,2,1-i] quinolin-1-yl)-pyrrole-2, 5-dione was
prepared according to Example 1, steps 1-6, employing 4-phenylphenylacetamide in place of indole-3-
acetamide in step 6. '"HNMR (acetone-dg) 400 MHz &: 8.08(s, 1H), 7.6-7.73(m, 7H), 7.48(t, 2H,
J=6.8 Hz), 7.39(d, 1H, J=7.2 Hz), 6.84(d, 1H, J=8 Hz), 6.65(t, 1H, J=8.4 Hz), 6.23(t, 1H, J=7.2 Hz),
5.97(d, 1H, J=8.4 Hz), 4.38(m, 2H), 2.98(m, 2H), 2.28(m, 2H).
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limt the clained invention. Exanple 1. Preparation of

3-(5.6-D hvdro-4Hpyrrolo [3.2.1-z | qunolin-I-yr)-4d
woR00n€ed488- vD ryrrol e-2. 5-dione Step | To a sPCTIUBING/004456

of 1,2,3,4- tetrahydroquinoline (100 m ) in anhydrous

tetrahydrofuran (300 m ), bronoethyl pyrruvate (53m)

was added dropmmase over 30 mnutes. The m xture was

el Bed

The filtrate was evaporat ed

¢ 05 @flﬂfﬁ érot4?f I%Jn\éfo 0[% ;huglloﬁl}{ ‘1’-5/2;4%2& %%Ldlfbphl{df%ny )-pyrrole-2,

2- 0XO0pr opi oni c "acl ester FOMM

>-diort wegs p@pﬁmﬁ?@pmtﬁﬁgam? brﬁeeﬁl -6rqmdoyimet-4 g, 0.31 nol)
methah@sulSmIRRAAEG talnidedn PRECUPINRIRAR (AR sﬂ@%E 'BROER @Cl;) 400

TR R T A

6.73(ty LI J27 6 XEAr5csi ) nHECT=Bel Hiz) o 19y, 2183616 HzJ,6.06%, 3H) 3 8, 21 6 Hz),
229(“12 - met hoxyet hanol (100 m) was then added and the
' ure stirred at 125 C for 60 m nutes. The m xture

was stirred for a further 5 hours at reflux, cooled
Exam! 13@8.8161% E@Jﬁﬂ} 31( 9 6$1HW(§§H-D$H@10 £s I1 Qf‘}‘ FuikGim- i {;'l‘? B_(2-triflucromethyl-
_%—f_%_ acidifie M hydrochloric acid (500 nf) and
Qméﬁﬁé@{l@éy—lﬂvpﬁﬁﬂ@%éﬂ@%net hane (3x500 m). The

CmidsLmBiﬂy@bgﬁzﬂ[bﬁroloﬁ{yQ[lSz{]Vqﬂfnﬁhﬁ-lD@[) Wﬂﬁdor‘&n&ﬂhyﬁcgﬁﬁohn— -yl-
Fbonate solu 0 Ver. .ou
suttary e B SRR Nobpare st S lne bl L. et 16 b AL 12
(trifluGtvencthy bidelquinohiag | thiboetpuide fui pate ofindoleBlacganigen step 6. 'HNMR
(CDC‘EEE&E&?IG 31 2RIV 1S L’r‘% %'1‘1' d' g J‘%%@%?gtﬁ s, LED), 7.68-7.82(m, 4D,

7.23(341 Y 161881 2B, 218 236 &), ﬁ&lz‘it,r?éi i= 6 &), B@m,.zé{) aci d
et hyl ester (31 0 g 47%. 1HNWVR (CDA 3) 400 MHz d:
. . I 7

8D o1 3 : yrrglo Ql-zﬂ quinolin-1-
vl)nvSro&éZS@g J 6 HZ) 2 24(t 2H J 6 HZ) 1. 42(t 3H,

di. h
[ 39 SRt e B B A LR i ot 2. 5
dione (W4 prgpared degordink Yo Exempleniapteps 1 Q@@pwmgmﬁueHMthQ@d}@etamlde in
place Hh)ldM@??-a@rggﬁQe i gwlﬁmﬂ{@]ﬂ@lg(@@ M 7@55 11@?'7)5 d IﬁeJ—S 8

xture was heated to ref for 2 hours beforé
Hz), 7&901 Hmy oD} B87d: dindet -8t} 638 1B IFUL &R BH- WbtJe? 2 H2), 6.23(d,
1H, 1484 B4), 5.08(s, DI, /M5, DHEI=$@8HA, a9 (ty\ax3 e d W) 1A 7(m, 2H).
di chl oronet hane (2X300 m ) and the aqueous

Example 30. Preparation of 3-(5,6-Dihydro-4H-pyrrolo [3.2,1-if] quinolin-1-y1)-4—[4-(2-morpholin-4-
yl-ethoxy)-phenyl]-pyrrole-2, 5-dione

3-(5,6-Dihydro-4H-pyrrolo [3,2,1-if] quinolin-1-yl)-4—[4-(2-morpholin-4-yl-ethoxy)-phenyl]-
pyrrole-2, 5-dione was prepared according to Example 1, steps 1-6, employing 4-(2-morpholin-4-yl-
ethoxy)-phenylacetamide in place of indole-3-acetamide in step 6. "H NMR (CDCls) 400 MHz §:
7.95(s, 1H), 7.48(m, 3H), 6.86(m, 3H), 6.74(t, 1H, J=8 Hz), 6.23(d, 1H, J=8. Hz), 4.26(t, 2H, J=5.2
Hz), 4.16(t, 2H, J=5.6 Hz), 3.77(t, 4H, J=4.8 Hz), 2.99(t, 2H, J= 6 Hz), 2.87(t, 2H, J=5.2 Hz), 2.65(m,
4H), 2.28(m, 2H).
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| ayer was acidified with concentrated hydrochloric
acid to pH 1.0. The precipitate formed was collected
whoobiosd4sat i on, washed with water and dried torPgr/Ebm06/004456
5, 6- di hydr o- 4H-pyrro|o [3,2,1-2/]
qui nol i ne-1-carboxylic acid as a dark yellow solid (23
g 85 0/<) 1H NI\/R (DI\/ISOdG) 400 MHz d: 11.95(brs, IH)
A ) H 1. :

1nd01-2-ﬂ[]m[trgle21,—_|§ @5 2 1 I(t 2H 3=5. 6 HZ)

' UI n%ftllﬂ% gf‘ gnz@ﬁ]ﬁ%ﬁ&?ﬁ@ adid 43 ‘n%%éé%mmol)& 5_58% dlrl]% r 4H-pyrrolo [3,2,1-
i qu@@bfpbrl) thr-breinod H- 11130153 !d) p)ﬂ@l%érd)lona 188 mai Qw?otlﬂmnb (Iérm!@ed as in
Exam?le)24y\@éiﬁk1§‘tﬁ§1§e%§ilp%sbﬁ‘in§ bdlraalhms In‘al %?&Q&iu&gfm A &Hé&i 14 r?l),

m xt ure was, cool ed | 'or onet
satursied Yol U Py Garioes (OO PERoEmh SO0 € ipdes proRpionBaniEH Afer
coolingd tb Foozh thpetatucint eniitire Gk ektfaddERih bthyl a0diste {341 § BrMnkl Bordentrated.
The r%vl 1d§1§ gva %urﬁ!i)ég Iﬁﬁ de eﬁ %}%‘(grgﬁg% prgjgf%cl {ng av?tgl);&g} %%ﬂﬁgz%n%‘s (1:4) to
afforcbhfmhmgw-éﬁhyrrobl[&e;lﬂg qumolﬁn~hyb{4fﬁy‘1-namdw&tlé-/nhbka-lyésvyrrolea 5-
o g AR s PG 48186 . o
i, 20 B399t SN D 5158 ¢330, 3P 6 9660 15D, T, 16D 38000, - 5.4 Bz,
r=2. 07H£>H£19!, 7.00H,.508m321D), 123(dd, 1=@B(Hz, I=H.4 Hﬂﬂ% 738)7. 43§m92}§)d¢ 61(s, 1H),

7.72(b, 1 831, E@’? g(%gé(t{%ll@q?b %%7984 ﬁ&H 2. é4(m 2H). To a

soI ution of 5, 6-di hydro 4H-pyrro| qu| noline (4.0 g,
. i 11  (sWienyl-1H-indol-

_um_se&&ééms stlrred for 30- 45 ninutes at 0C before
b@-qg Elﬁ?dr@-dfﬂtﬁrrolzﬁ3@1 zﬁqlq{nHm-fSﬁ} Ji]@(bl%ﬁyl' fHﬁ'ﬁBlhaa-?ﬁFyrro]e-Z 5-

0
dlonegﬂ eCi 36“?&/3‘1“&1‘% e Fls%‘ﬁﬁ‘ 9%%@?1&3& re@plomé phent bfreniggid in place of
1-naphthgirbothinlclatidd 'NUNMR eSTRID) 3CE1 B2 82 08), TloD¢t, MessdTas 2w, 140 8(t, I=

st A0 T e TR ISR SIS B RES a1

Hz, 11d), 7 §&(dolret.4 Haylly Hiks, SHYi7I3(ss X at e and evaporated to
dryness. The residue was dissolved in ethyl acetate

(100 rH) filtered through a2 |nch pI ug of coarse

cBrepasation 983 -63,6rBilvadrasti-prrele {3:2. 5i7] @uinglinHyHrde(54

4.

methobzlwméﬁxnpim{dal ivibnyﬂrolaal mioh@ 1- yl) oxoacetI c acid

méé%%'};gﬁy E}Hawa@%? él §umP% ly(1)84 €54%dnetpwphe?ylﬁ{{tmdol -3-yD)
pyrroleH) 3-didnw{schrepatdy, acdbrdilﬁg to tiHhethadl B Bksmpl3B) emPofng 4-m%ﬂ'l))xyphenyl

oo 80 8 S O Sy Sp BRI o, -

6.0 Hz, 2H), 4.15(t, J= 6.0 Hz, 2H), 6.62- g 68(m 2H), 6.73(s, 4H), 6.77-6.82(m, 2H), 7.18(d, J= 8.4
Hz, 1H), 7.33(d, J= 8.4 Hz, 1H), 7.53(s, 1H), 7.91(s, 1H).

Example 34. Preparation of 3-(5,6-Dihydro-4 H-

1 H-indo]-3-yl) pyrrole-2, 5-dione
3-(5,6-Dihydro-4H-pyrrolo [3,2,1-#] quinolin-1yl)-4-(5-(3-methylphenyl)-1H-indol-3-yl)

pyrrole-2, 5-dione was prepared according to the method of Example 31 employing 3-methylphenyl

-4-(5-(3~methylphenyl)-
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(1.0 g, 4.12 mmol ) and indol e-3-acetam de (0.8 g, 4.5
mmol ) i n anhydrous tetrahydrofuran at OQOC was added a
W@ odoens@sd of potassi umt-butoxide (IMin PCT/US2006/004456
tetrahydrofuran) (12.4 m, 12.4 mol) dropw se over 30
m nutes. The m xture was stirred at OC for 2 hours.
boronfea e pladd &d -aykithyl®bioaici aida ti 8MHR (CIOD) 8em0d-Dennadegd.11(s, 3H),

t
2817888 Hre S 16 5 flaapatetie Pt 438 Van. saerfyiro s e,
6.74-@8kmadld), 6.36(0, ¥ 80 HMQ‘D@P‘KWJE% Wizt IH)yia03t, JXEDHRI1H), 72a%4dd, =
t I t 50 m d
84Ht§ﬁe_u%?§ggll}gqff§&1%_ ri eo’I I9,4(§g ﬁ@d?g{)}g gl Ejm sul %a?g
The residue was purified by silica gel chromat ogr aphy,

Exam! iel?oto" P&Déﬂ’hﬁdﬁ oﬂ'*hyl*rar@@e@%tcﬁﬁ@%@ﬂ%srél% 132.1350 q@h 1B H11)-4-(5-bromo-

LELt (b dlhydr -4 HflJrroIo[S
——“@ i ndol -3-yl) pyrrole-2, 5-dione as

a 3(sicadihydredH 9etrold [3,1,1-2] quin@6h-Ll)-4- GO BBGdo1-3)y A role-2, 5-

dioneH’\ﬂ;%pagé?. ag H%léx%@ﬁf'ﬁlwiasggczuégé ?W Mébzl%mggr?n%q %s’ df:s).cl(;&ged] iia:rx%mple 2,
Proceguurg C4topiald (£)-trans--€5,6-libly drg-4 - & rpko)[3,28- 18 Quipiplin-1 y)-4-4S=Gromo-1 H-
indol blZy%) pyh ﬁoﬁ’&lﬁéiz 5' d’!meJ IﬁN%d 133@13%(5 18 bbls ) zﬁ) Dbt 1=5.0 Hz, 2H),

4.12(t3 Ig0 445y, 2}@ z@zgﬁ@nJ— pq)Hz %ﬁﬁp@ fG[bHé o gq,ﬁ , 2H), 7.08(s, 1H),
7.13-1.30m, €3 - 3- (5, 6-di hydro-4 H-pyrrolo [3,2,1-2zV]
quinolin-I-yl)-4(1 Hindol-3- yl) pyrrolidine-2,
5-dione and ()-Trans-3-(5,6-di hvdro-4 Hpyrrol o
Exam[g@ 38. Pre p@t@,uﬂf (i Tirams3-(5 |6}y dikhalird=it Highgirelo B3.3.1-Yj] quinolin-1yl)-4-(5-phenyl-

}onigl 0. Radione Preparation of the ()-cis
- conmpounds, or m xtures thereof

%@ﬂl&drﬁéﬁ nyspled3 2ddilcuingliebriti-(3-pesylaki-indgkd-yb exrole-2, 5-

d10ne| his of BB gﬁ%@ U\K/%Sred%cémﬂpﬂg ifmEh R eSered in Example 2,
dro- 4 rolo [3,2

6
Procegiys ducti on, O it et b OO b 2 Y ahemyt 11
indol-Biyl)pyZalidiige-2, Gl e RANSMER (J:DIGB) &CLOOVE! 62(nf) CHITRISRH §~ 6.0 Hz, 2H),

3924 B 104 80T 2y S FUR R ol 2,0 i 07, 200,

7.04(s0yM), G11@-72 5(n-1d0) .oh e/ - M’é(mpﬂépar ed fromnetallic zinc and
Hgd 2. Zinc powder (2.5 g) and nmercury (I11) chloride
(0.3259) vvere sus ended6| n de |on| zeld 3vvater (31rT1) a}lnoils :

Exam 1
nanhtmmm{abm-m PG IineeTS 51d added and t he m xt ur e

P R T O RTIR G ML
5-dione, prepared as in Example 31, was reduced with Mg in methanol as descr1bed in Example 2,
Procedure C, to yield (£)-trans-3~(5,6-dihydro-4 H-pyrrolo [3,2,1-i7] quinolin-1y1)-4-(5-(1-naphthyl)-
1H-indol-3-yl) pyrrolidine-2, 5-dione. 'H NMR (CD;OD) §: 1.85-1.95(m, 1H), 1.95-2.05(m, 1H),
2.74-2.88(m, 2H), 3.72-3.83(m, 1H), 3.88-3.98(m, 1H), 4.40(d, J= 6.4 Hz, 1H), 4.62(d, J= 6.4 Hz,
1H), 6.80(d, J= 6.8 Hz, 1H), 6.78(t, J= 8.0 Hz, 1H), 7.46(s, 1H), 7.07-7.13(m, 2H), 7.18-7.23(dd, J=
8.4 Hz, J= 1.6 Hz, 2H), 7.27-7.34(m, 2H), 7.41-7.49(m, 3H), 7.78-7.83(dd, J= 8.4 Hz, J=3.2 Hz, 2H),
7.86-7.90(d, J= 7.6 Hz, 1H).
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m ) and dried. To a suspension of the Zn(Hg) reducing
agent prepared as above in dry ethanol (50 ml) was
W@eensads4 5, 6- di hydro-4 Hpyrrolo [3,2,1-?;] PCT/US2006/004456
quinolin-lI-yl)-4(1 Hindol-3-yl) pyrrole-2, 5-dione
(0.35 g, 95.4 mmol.). The m xture was heated to refl ux
for 30-60 minutes while dry hydrogen chloride gas was
. . h

€150 m) and et hyI

a%eesgst g@gqffgyxro o 13@ iR 4 TR A BB PP ot

rred over gnesi um sul
pyrrolevZa prdioae.@iepaisd gs in algplg 336 was mdgcegfvw‘(h)Mg ingmethanol as described in

Example 20PdbdiirQ nﬂylbid eY)LtFaRs-9-(§ %%gémldﬁ-pﬁwwﬁd 1471 quidolin4 ¢ h-4-(5-(4-
| Ne-

|
meth%?f%iﬁg‘-%%lésx% .%&3&8"@%@ ByHesH %?@i‘é@gﬂ(@)ﬁ 2.03-2.22(m, 2H),
2.98(tl+ 610 Hiz BH); 3.80(s, 46, 3t9714btn; GH)y4.D6-py 4 [ Y i4r38¢2 J= 6.8 Hz, 1H),

4.67(cg§%'§.%gfzdli1%/§%cd %fﬁ?of—g%[%;%gq&t 1?)“7%@ 2H), 7.17-7.27(m, 4ED),
7~31(<lqdﬁ=ﬁé}lﬂmlﬂ)a9137(d4f(=|8&Hldélﬁi -3-yl) pyrrole-2, 5-dione

with hydrogen in the presence of pal |l adi um on car bon.
A susoen3| on of 3- (5 ‘ d| hydro 4H-pyrro| 01[352 1-//

Exama!gﬁa,e L ransy3r(P.64 ' v methydphenyl)-14-
indol- G;lv@) ;grrolci(ﬁneﬁz Srdibne and 10% pal | adi um on car bon (Pd/ C,
i

oy R b hai Lad b el G- Rer et i Red
pyrrolé& hrdions, .prephed esin dxymple Bhsvas Ineelncddi vl/lthé‘ﬂgdl mé‘thamugds daschibet! in
Exam?l 2 Sketd%%egf] I‘r{‘oe;? b8 é{? t%/a%%? (&6 i E 4?1‘ éﬂgf@%g%m?l)-m(s-@-
methy&f@wlbwm@asw v tlidned vl HHMFd(%OEb 5: TT9fe2.18(m, 2H), 2.34,
3H), RELT00L BIL 3983, 9fs(d1 tlﬁ) eths-yexhetnm K avwel 2 gandn i écd 1= 6.8

b, T R 0BG Lo B 73,7266, 7B, 36m, 7,

qui nolin-1-yl)- 4(I H-|ndol 3-yl) pyrrolldlne 2,
> (9.2 H ( SCd 4Q0 N

4H) 6.78(t, IH J=7.2 o),
6. "l%ga(sqmtlblll"of 5]'6—dll%ld'r_g)fﬁl ?rr@lg {ﬁf’i yglﬂlmolmgl %{Mceﬁ@ a8id methyl ester

(0. 243Jg,é qqggl) aerrQO@éqm-ﬂg‘lugrop @éqtzp@lﬁe dfmmol) 1n anhydrous tetrahydrofuran ¢
ml) atd° Cvab a&ﬂehﬁ@él@h&lﬂfpytﬁisﬁllnpt liu%x?deh M tetrahydrofuran) (2 5 ml, 2.5 mmol).

e A Bt i i B o B P b 203 S R aaea

and the niiRbrerstitryd foet Bowdtiedm tanperaniot. (The erixtak was then diluted with ethyl acetate
20 mﬁ,’ \(Jéshgd \gﬁﬁ‘%%&zé 'l_!p%ﬁ)ra% Saturated aqueous sodium chloride solution (15 ml). The

organic layer was then dried over anhydrous sodium sulfate and concentrated under reduced pressure

to yield an oil. This residue was diluted in anhydrous methanol (15ml) and the resulting solution
charged with oven dried magnesium turnings (0.5 g, 20.5 mmol) and stirred at 70° C in a ventilated
vial until the Mg turnings fully dissolved or for two hours. The vial was then allowed to cool to room
temperature. The mixture was diluted with ethyl acetate (25 ml) and washed with 10% hydrochloric
acid (2x 25 m,) and saturated aqueous sodium chloride solution (20 ml). The organic layer was dried

over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
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[3,2,1-//] quinolin-1-yl)-4(l Hindol-3-yl) pyrrole-2,
5-dione (2.56 g, 6.97 mmol ) in anhydrous nethanol (100
workgocasdsheat ed to refl ux under an at nosphere PET/US2006/004456

nitrogen for 40 m nutes. After cooling to room
tenperature the m xture was poured into ethyl acetate
silica gl @Broffajograpiyg BREingvvitinar vy yebeateridx el graaﬁht({l 23 @fyrdcitate to 50%

iy SRR BLAD BHPO BT kot AN LSOr Pt L6 MR molo 2.1

il quitibléen- Iyd)s4- d&d@ll&waé-ﬂdmmphwt)lpﬁmeldiw Sididnea’ HNMR (DMSO-dg) 400 MHz
8: 12. §('§ ‘iﬁﬂf gél{ @Z@Hl&%ﬁ% f%déqgf ﬁfe*wi 4 ﬂ%f%h% hﬁ) X YA, 1=6.0 2.8

-trans
B0, 140 Ch 51,9716 b G87 Tm F0h §7 G 1k ROSI T 1, 17.2 ), 290 (, 2,

J—56mﬁ;QthﬂQH3h8Q}§gdlOne as a pale pink solid (2.3 g).
1H NVR (DVMBQd 6) 400 MHz d: 11.54(s, IFD 11. 03( s,
IH, 7.32-7.4(m 4H), 7.17(d, IH J=7.2 Hz), 7.07(t,
ExamblH41JPrEDﬁatHZl)o,’f (B- ’Bﬁi{SB -(56Hlikdia- 6_1‘[_4111&010 8.8 P-ijp i Adlim 1 yDH)»-(2.6-
. , 4.07(t, 2H, J=5.2 Hz),

ZFD. Exanpl e 3.
Pr(éb“élram -3-676- dﬂlyqrwﬁﬂTmyamkl [32(15]1 G linv-tylb4-42. 61djshloraphenyl)

pyrrol\d’%nezi-'S' cfulneq’%'s B{%Eéu@d Lcc&@fné € E)ﬁiﬂpfédiﬁi rgﬁacn’(g@-chloro -4

rrolidi ne- -dione from (+V
ﬂuor }apeéilll’%ldf ‘g’ltb 246 dzc}liorgﬁppwéqcpqqm}de }elquf 2 ]qg,n]&ﬁﬁ WR (DMSO-
ds) 400 MPLYS: rlo)lglzajd mg) ,2,34%md3 10N e, 1¢>(d;>ue,pl|av atlgz@ rzas slyf(m .]2H) 5.16 (d, 1HJ=7.6
+) - Ci.S- 3- = - ,2,1-z
Hz), %‘&) (ﬂ’olifﬁr{ﬂ"g % 2%2 :?‘%lgﬁﬁﬁéélﬁzggw fm’ Yol | di ne- 2,
5-dione (378 ng, 1.02 nmmol) was heated to 50 0OC in
Exampi 45 gllé{)%ﬁ QJn oﬂig 1‘1%-3@@56 cﬁﬁ%ﬁé@ﬁf :IWI]r(Slo % P)l(l glﬁn(ghn 1*/1)@( (4-

Jo Mol ) or 1o hour Ine niXx
mﬁﬁ@gﬂh&g@&é@@&m) and washed with water (100 m).

que)-waﬁmwa Hﬁy&B-maﬁyn@[d [@q 19 elhmamlwly DA LRAHSPRERY]) pyrrolidine-2,

5- dlortse:{%afs l?)%egﬁrgcrll gcce%l?r% Sﬁw%?%rep‘g(g;; ? Blrl%ro[élgﬁté)rqphil}}]lacetamlde with 4-
bromaplienytdcetamidey jeldiF3.1 g 8lich.- 1I—BNMR) (DS Q-a})i4d0 NBEZS; 11.55 (s, 1H), 7.53

o 25 3535, 2 L GRS (4107 Pl 3 MR ORY B, 5 .
1H, J=8.009)l4.37 d, 1T782 Ha,)4. 1071, OH( =1.6/Biy), D207, H:52.0 B2)9B (2 (1, 2H,
=181 J=7.6 Hz), 6.82-6.89(m 2H), 4.5(dd, 2H, J=7.2 and

20" Hz), 4.07(t, 2H, J=5.2 Hz), 2.87(t, 2H, J=6 Hz),

2.08(m 2H). Exanple 4. Chromatographi c Separation of

Example B, mp@mﬁ o&;@)ﬁﬁgstxy@ T6QtiKy dH- 5119016 [1.81-27 huikolih-1y1)-4-(4-

h in I|nI.. + i ndol - 3-vn pyrrolidine-2. 5-dione
g—géi hvdro-4 Hpyrrolo r3.2.1-z71

qUE)Rbmn3-5, Gﬁﬂ‘ihﬂ((rb -4H-pynciol [3 351D qpinolii L y1E#-eeldorophetly1d p@rolidine-2,
5-dione was prepared according to Example 40 replacing 2-chloro-4-fluorophenylacetamide with 4-
chlorophenylacetamide. Yield 32.7 mg, 9.0%. "H NMR (DMSO-ds) 400 MHz &: 11.54 (s, 1H), 7.40
(m, 4H), 7.33 (s, 1H), 7.15 (dd, 1H, J=6.8 0.8 Hz), 6.86 (m, 2H), 4.54 (d, 1H, J=8.0 Hz), 7.38 (d, 1H,
J=7.6 Hz), 4.10 (t, 2H, J=5.6 Hz), 2.90 (t, 2H, J=6.0 Hz), 2.11 (m, 2H).
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A m xture of (+)-cis-3-(5,6-dihydro-4 Hpyrrolo
[3,2,1-z/] quinolin-1-yl)-4(1 Hindol-3-yl)

WE006/08448i ne- 2, 5-dione (135 ng ) in methanol PADURL0P6/004456
and acetonitrile (6 m) was subjected to preparative
supercritical fluid chromatography, using a chiral AD
colum 20 nm x 250 mm eluting wth 35%methanoI/COZ

hongl Srdipne H-pyrolo [3;21 ]
q%?ﬂah@B 5 8 ld)hg?’xfo-tlﬁ_b};r %)IP 2%-%]'(%&1@%5 g@ 4% o(néegmxyphenyl)

one a m nu
pyrrofigjye-2, és«b@@rv&a pEP8)pd aqcRyding t¢ X@plﬁ%yplﬁ@nmlﬁymr%l 0
fluor&pﬁer%la@été(&ldl Wit Aldiflndrotdtho ﬁen deflﬂfﬂle 3){1&’1[1)57 8 mg, 16. 4% 'HNMR

ute stereochem ca
ovdilso kS ik?i(sﬁ?)easwp By R 018 G P o 20, 1-5.0 o,
7.15 @elE 1.0 Hz), 6186 (10f 2H)e4.88 @l 11.0:p.0 M2y S4.40d, IHEY=R.6 Hz), 4.10 (t, 2H,
_- alieve . a I . re ographi c Separation of
! 60%)526(3%2 I?)(‘h%’r H-pyrrol 0[3,2.1-;/]
qui nol i nl - yI V4n H-|ndoI 3-vn pyrrolidine-2. 5 di one

Exam®R%53p
quinol 1 -1-yT )~ ol - 3- pyrrofidine-

M&J&%‘lﬁiﬂﬁ%&ure of (+) trans 3-(5, 6-di hydro-4
H @y THd-8(§, 3d21y&ml4/b]-pﬁw1m[g [211957] 9(Znhlohn 441h- 4&&&@5@1 3-91) Y¥rtolidine-2,

s-diofgf e Raepisf Bt 5&%9%%‘3%1?3 o

2 g ErE PPy e with
thlop@hﬂ@mtagmcapmelws@ Bgngal % RALRMR (@Msnndg)danHz(aDai S@ls, 1), 7.52

(m, 1#{ 546%% W, fx%g7 Bqd® 1&”1%‘61‘&"}@ ??(ﬁ?ﬁhﬁﬁﬁkf B (d, 15,
J=4.4\Hzp| @&, dH &4 %sz|4bﬁ6l(ﬁdfbé’é7k2 Bo). e (d.rldh & %ﬁﬁeﬂ 10g02H, J=6.0

Hz), DO (thayiraglo azneg egppti cal rotation assigned
? (- )(S(R) 4(R)Zp (SGIﬁé/ I(FJII?hydro 4 Hpyrrolo [3,2,1-//]

qui nolin-I-yl)-4(1 Hindol-3-yl) pyrrolidine-2,
Exambledb O Repaaibnaf ) ohets-3ed5.6 dindira ey @blo [he 14 alﬁiﬁolinsnfmm-( 2-
fluord §6 (rﬁaw nLg a. bost itive optical rotation assigned
°6- di hydro-4 Hpyrrolo [ 3,2, 1-y]
q L(lthlillanﬂa3 15, @Lﬂﬂlydr(>+4ﬂ-layrwﬂn[l3;23-l)}dlq)unp5m -1 )-#¢2-fleergphenyl) pyrrolidine-2,

5- d101§a s %R&?are&‘g&@dﬂ{gqo ﬁkﬁﬁ@?%@%?ﬁ&@%ﬁ @lﬁ@o%ﬁﬁﬂ%@eﬁr{ﬁ{c@tam Cfle with 2-

base Pon rela tion

fluorqphenylsggieaide. h‘ég? d@&yﬁ 8% Sr&% e FNYR (RMSQuih HRUMHzSt bt-64ts, 1H), 7.36
(m, 3HE IS (RITBHAY, S6. 84S 28%) NdacidenH, i797.2 Rz radoqaMst=26 HS), aL 10 (s, 2H),
(5 n Pé( aI S of ‘the chromat ographi cal ly separat ed
2.88 %?D’ogb% I1'51)3omers of trans-3-(5, 6-di hydro-4 Hpyrrol o
[3 2,1- z/] quinolin-I-yl)-4(1 Hindol-3-yl)
ExamBi147 ObleBlAtnoe 51 ﬂan%e(s'zaa{hxka?o-@ﬁ%@@sﬁ% B 9?‘q£n&in-1vn 4-(2-

trirrruor ress tecnm

M@Mm@aﬁé:%mm C Crystals of these

(#)-Trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-i] quinolin-1yl)-4-(2-thiophen-2-yl) pyrrolidine-
2, 5-dione was prepared according to Example 40 replacing 2-chloro-4-fluorophenylacetamide with 2-
thiophen-2-ylacetamide. Yield 30.6 mg, 8.8%. "H NMR (DMSO-dg) 400 MHz &: 11.58 (s, 1H), 7.45
(dd, 1H, J=5.2 0.8 Hz), 7.40 (s, 1H), 7.22 (d, 1H, J=8.0 Hz), 7.12 (d, 1H, J=3.2 Hz), 6.99 (dd, 1H,
J=5.2 and 3.6 Hz), 4.63 (d, 1H, J=8.0 Hz), 4.60 (d, 1H, J=7.6 Hz), 2.90 (t, 2H, J=6.0 Hz), 2.12 (t,
2H, J=6.0 Hz).
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isoners may al so be prepared from ethanol at room
tenperature by evaporation enploying seed crystals,

WG owh/0%E84 hose prepared by vapor stress techni PLEES2006/004456
Exanpl e 6. Preparation of 3-(5,6-di hydro-4 H pyrrolo |
3,2,1-f/] quinolin-I-yl)-4(2-trifluoronethyl phenyl)-
pyrrole 2, 5-dione 3-(5, 6- D|hydro 4 H-pyrrolo

didingyP spdive accordl ng to Exan'pl e 1, steps

; @z T%“PB AP PIER 425 R S
pyrro @)oe Raizdiene vaps pepared peqprding, tsﬁwnplqw reglwn&%zl)loroﬂ 58(m
ﬂuor?ﬂanyla%eﬁlﬁfdg with Bh4- dl&ﬂor@pﬁé’ﬁ%lace@mﬁ’&( Srield k.9 m% 854.d g Ng{R (DMSO-

de) 4QQN{Hz §: 12(6[5 (s g? ﬁggs éHiliz7)51 é @g’g 80214),(7343@ 41’11,&788 0 Hz), 7.34 (s,
1H), 2.1226ME)216)87 (xziplaess {d, 1P, B7ed |)| @555 d, 1H, 1=7.6 Hz), 4.10 (t, 2H, J=6.0

Hz), ga,ﬁgt ?ﬂtﬁp}sgb@f 2 E‘F{g%%eq ﬁQ[ SI |f23yr1ri)|/ 'e- 2. 5-dione

(56D|hydro4H-pyrroIo[3 , 1-11]

repar ed g anpre 1,
rrobidipe;?.rdiongcet ani de i n pl ace of indol e-3- acetanide in

St(@PTﬁns-Q—l("S bRy oL Syrrodd) ZM'F] cﬁmoﬁn@ylﬁ-a j)h&ﬂiﬂ-piﬁoli@ﬂ{e‘ig 5-dione

was p;}eparfé CCO{dng té th&%xlgljéle 610 i asmg g-(chforozﬁfluorgplggxlace anie with
phenylacé’taﬁnddzlﬂ NMRIRMSO-EH10WUMEIz iz ) 1.513(sDHHY, 7.22,36(hwGHHZ).13(d, 1H,

1025 e 4, Rt PGETRE e Bpa P I S By 2 s o 2

2.088(m,-24D3- et hoxy- phenyl ) - pyrrol e-2, 5-dione
3-(5,6-D hydro-4 H-pyrrolo [3,2,1-2zy]
4

q_lgoktn I-yI) Aphen,l) pyrrole 2,. 5-di one

chlor@iﬁ&iﬂ%ﬁx@h&nmtdn&imephenl ac et am de in pl ace of
I rkg-gll“ﬁlﬁé ?&? g@nﬁ -e4§} I')y(ro 0 [?'goel-y]-ﬂuglgwﬁ? ﬁﬁpﬂgﬁ-c%lop?pge %%pyrrohdme-
2, 5-dion@ Sasipreparf)d acéar@ivig 6. DAple 4BkpplactigZ3hioro-# Huobplen§labtymide with 2-

chlorcgyhén%ﬁééetaﬁdﬂe ﬂfﬂ%l%/ﬁ%é}) é'og%bo Eﬁﬂ’z‘& %r%ss%s,*'ﬁi 7.8 7?4988& 28, 7.27-
7.35(19, 36 S5 L2 Wzﬁiouﬁ TEL. g\);ﬁ 863803 2@1) L632.d, 1H, J27 6 Hz), 4.494d, 1H,

J=7.28)4ional jioml 21, .884(RY piTfDIve@n, ¥ip.pyrrol e- 2 5-di one

A -p ] qui polin-1yD)-4-(2-

Example 51. Preparation of (+)-Trans-3-(5.6-dihydro-4H-pyrrolo [3.2.1-ij] quinolin-1yI)-4-(N-
methylindol-3-yl) pyrrolidine-2, 5-dione

(¥)-Trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1yl)-4-(N-methylindol-3-yl)
pyrrolidine-2, 5-dione was prepared according to Example 40 replacing 2-chloro-4-
fluorophenylacetamide with N-methylindol-3-ylacetamide. "H NMR (DMSO-ds) 400 MHz &: 11.55(s,
1H), 7.44-7.34(m, 4H), 7.2-7.18 (m, 2H), 7.01(t, 1H), 6.82-6.89(m, 2H), 4.49 (dd, 2H), 4.093 (t, 2H),
4.093 (t, 2H), 3.73 (s, 3H), 2.89 (t, 2H), 2.07 (m, 2H).
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3-(5,6-D hydro-4 Hpyrrolo [3,2,1-i]j]

qgui nolin-1-yl)-4-pyridin-2-yl-pyrrole-2, 5-dione was
wpe@pasass according to Exanple 1, steps 1-6, en@li/oyiongo004456

pyri di n-2-yl acetam de in place of indole-3- acetam de

in step 6. 1H NV\R (CDO 3) 400 MHz d: 8.58(d, IH J=4.4

I—Iz) 8. 12(s, IH), 7.78(dt, IH J=I. 6 and 7.6 Hz),

Exar le ( f IHtion )
methQ}WB'hdﬁVlB@y_r,roltHJ@g ﬁ-dloﬁhi J 5.6 Hz), 2.97(t, 2H, 1=6 Hz),

2 é( IB%EPO I-Ef_ﬁﬁ@{[g 2110 ICE fn?@@i%&)' AQL}] ,rq%ihoxy phenyl)-pyrrole-2, 5-dione,
prepaeﬂgluaﬁm EwmprMO\MQ Wafhl‘ég ysesk pereiging thppeihod ef Bxampled, Bistocol B, to
yield 85)(op-B¢Ld- H‘Mﬁlr@ 4ﬁ1 BI[8,01197] [ Bindlid-114y-4- (4-methO)%rpheny1)-pyrrohd1ne-2 5-

dloneWgI-SInOl : gcéﬁgé) ﬁ%éﬂf XY@EE%%' 1)}_1L 116 gllﬁgs 2695 (m, 41D) 6.7(s, 1HD),

6. ss(e,rmai 038, NE2)4. a@m HayIy B el ksl I 68, SiEn),BLasae, 25%), 3.63(s, 3HD), 2.87(,
L aggtamde in step 6. 1HNWR (CDCl 3) 400 MHz

ZHJEPI%JZ%‘?%“% . 7.51(m 2H), 7.25(s, IH), 6.85-6.89(m
3H), 6.75(t, |H, J=8 Hz), 6.24(d, |H J=8 Hz), 4. 26(t,

Exam%l‘é 53J ?ﬁmﬁra#&) of (43) &Zéi(sl 63y dro R rIolo %Fé 1-FTQridbiA N -4-(2.5-

. Prepar at
dimetging al—-@gﬁl-4(56d|hvdro4H-pyrrolo[32

L-34s, &Dilﬂ@ﬂoLJH llyrroYd [‘S’QW—IJ" Qiuﬁroﬂn-l@‘l 18 dimethoxy-phenyl)-pyrrole-2, 5-

dlone?’%rg%??o ;{sl 1? E%amp;ﬂxll Waﬁ %gh\cs:d é;ﬁ‘,r?;g?yén gnethaﬁll_L Bﬁé{awa % Protocol B, to
yield pf)ecfmaif 6(;15 -dibpdyo-dHmyndlo [EXAFﬁqu&md.lm—Lstl)?{)—GZ S-dimetteryhensiagyrrolidine-
N
6. 77(¢ 268 0-/.2 H#)) 6.44-6.0 iy 3Hp ¢yH (2 BHL, =8.6F7).cB, 88+ 40 (=242 3 Bf5) 3H) 3.49(s,

, 6.30(d, IH J=8 Hz), 5.98(s, 2H5
30, ﬁg%{KS‘ZiSI)&zH(HjJ .6 Hz), (2. 99(t, 2H, J=6 Hz), (2 28(m)

2H). Exanple 12. Preparation of 3-(5.6-D hydro-4
Examipe[Syr Pedparatiah of (A)-@is-B1(5.6-dihydro-4H-pyrrolo [3.2.1-if] quinolin-1yl)-4-(2-chloro-4-
i n- I-¥D4 %henyl pyrrole-2, 5- dione
T
* yrrolo[321|J]
qui- ¢t -Piby firoyAH-pytrofrhié 2yll-Hlpgpimotin-é-yD);4-52-clilgnd-fvmso-pheny)-pyrrole-2,

5-diohd, gﬂeggr@djasq{; %9%12;!1@% s Qﬁ@&? Ibf rﬁ%loﬁhgﬁé nkitfod o? nﬁB\fé ) g’rotocol B,

| acet am | ace acetamd
foyiehl (L FabS (ot L s ) ey D e hpro gty
pyrroﬁdlﬁe‘iz (3ios)'H NMR (0®soLds) 4006487 5:(1d, sztsHlH)J 7.622. 1%&1, ,4H§ 6(7-6.85(m,

m, Sy Hg957 w2y bodca, 0% el Sogien e D roant 51 97>

Example 55. Preparation of (+)-Cis-3-(5.6-dihydro-4H-pyrrolo [3.2.1-] quinolin-1y1)-4-(3-
chlorophenyl)-pyrrolidine-2, 5-dione

3-(5,6-Dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-4—(3-chloro-phenyl)-pyrrole-2, 5-dione,
prepwered as in Example 15, was reduced by employing the method of Example 2, Procedure B, to
yield ()-cis-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1yl1)-4-(3-chlorophenyl)-pyrrolidine-2, 5-
dione. "H NMR (DMSO-dg) 400 MHz 5: 11.66(s, 1H), 7.13(d, 1H, J=8 Hz), 6.95-7.02(m, 5H), 6.78(t,
1H, J=7.6 Hz), 6.7(d, 1H, J=7.2 Hz), 4.84(d, 1H, J=9.2 Hz), 4.65(d, 2H, J=8.8 Hz), 3.9-4.03(m, 2H),
2.79(t, 2H, J=5.6 Hz), 1.97(m, 2H).
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2.27(m 2H). Exanple 13. Preparation of
3-Benzor & t hi ophen-2-yl -4-(5, 6-di hvdro-4 H pyrrolo
WO 3008/08648471 qui nolin-1- yl)-pyrrole-2. 5-di onePCT/US2006/004456
3- Benzo[ Z?] t hi ophen- 2-yl - 4- (5, 6-di hydro-4 Hpyrrolo
[3,2,1-zy] quinolin-l-yl)-pyrrole-2, 5- dione was
prepared according to Exanple 1, steps 1-6, enpl oying
he

zl]Qulﬂbhnl-]I-le—M(( SH-niddl— -y8: Mlsxo-wﬂfmlldﬁ_;mmmm\] 8 Hz) ,

Swp7 84(s, IH, 7.45(d, IH J=8 Hz), 7.3 (t, IH J=7.2
LE 7.15 (t, IH J=7.6 Hz), 6.71(d, IH J
6. 43(t, IH, J=7.6 Hz), 5.99(d, IH J=8 Hz), 4.[26(t,
2H, J=5.2 H#), 2.86(t, 2H, J=5.6 Hz), 2.1(p@L R
Exanpl e N @par ation of 3-(5.6-Di hydro-

[3,2] lin- I-yI) GHOFHPBENOXY pAeEX

oyt i i gt

G h é(ré!% e M) 2, 5

qui N - phenp, py N_ale- i one
was pared adcording to g P steps 1-6,

?—'l]})i‘ @M&%@s g’aﬁ{g&ﬂ} g@%ﬁg [lé 3G/ &]%F&'l @Bﬁ%é%q%#i -3- 618 pmghdme -2, 5-
dlonec(3 Ojg]_ 833 (mamoly prppargl g @xamplg 2, Brogedpre, C)|a|n|d foramldghydp Y30 ml, 37% in
watery 1&8&& dﬂohkran](ﬁa nﬁ) \'ﬁgr} st1r7ed]f§r 14116 h%‘ﬂrs af r%n@tefﬂ%ératu?e O3 tmixture was

then tﬁke?ﬂ)tm etﬁy_k acgjaig Squrﬁ‘l aqgl &SJ 0 nzpl Tglz %rggnq_]éer was gygs(had with brine and -
dried lover sbdfinmtgifated . SHlehi wad-l;emJ)VecBurﬁleﬂ-lZa)iucea pBeéfuire a@dkesidee Gas purified .

usmg§ %I}Jca @e%%&o%aart%gr%aéaﬁg% lelulle?gvl r]:ita?uf?fexane 101f to yield 2.5 g, 77%, of (£)-

trans-g{p. ﬁ@illhyrlrd-flf#byrrotlo [(33;16711nmn@mplhﬂhwmpi@«pxmféhylﬂr( 1B-intlobAeD)-
Raihe22 8-didnd Wl bRn g Fomy {oli 2.5 3, 9ad-/ /|
pynoqdlnogfp-l¥y néﬁ% -%ﬁ)o?% §R§6@|) pyrrol e-2, 5-dione
Step Zvas pr epar ed accordlng to Exanple 1, steps 1-6,
enpl oyi ng 3- ehl or ophenyl acetani de in pl g off /
i ndol e- 3- acéian1de in step 6. 1HNMR ( DMSO- GTPﬂ@O VHz

d: 1111 Ho, 8.13(s, | H), 7.47- 743(m€e|)
7.36(t, =|,. 6 Hz), 7.29 (d, IH J=T.6 Hz), 6.86(d,
IH 1=K B t, I|H J=7.6 Hz), 5.97(~pA J=8
Hz),[ 4.3

.6 HA)—2-93¢t, 2H, J:
Exginpl e 16. Preparati on g
hydrd*4kkpyrro|o [3,2,1-//]

| -yl >4-(2-chl oro- phenyl)

2.16(
Ay
qui no
(¥)-Trans-3-(5,6-Dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-yl)-1-hydroxymethyl-4-(1 H-indol-3-
yl)-pyrrolidine-2,5-dione (0.06 g) in anhydrous tetrahydrofuran (5 ml) was treated with
dibenzylphosphoramidate (0.156 ml, 3.5 equivalents) followed by the addition of tetrazole (3%
solution in acetonitrile, 2 ml). The reaction mixture was stirred at room temperature for 20 min and
cooled to —78° C. A solution of m-chloroperbenzoic acid (70%, 0.162 g) in dichloromethane (2 ml)
was added at —78° C. After 5 min at —78° C, the reaction was brought to room temperature and stirred
for 5 min. Solvents were removed under reduced pressure and the residue was purified by flash
chromatography on a silica column, eluted with ethyl acetate, hexane to give phosphoric acid dibenzyl
ester trans-3-(5,6-dihydro-4H-pyrrolo[3,2,1-if]quinolin-1-y1)-4-(1 H-indol-3-y1)-2,5-dioxo-pyrrolidin-
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pyrrol e-2, 5-dione 3-(5, 6-D hydro-4H pyrrol o
[3,2,1-/1]
W@ 006086484 | -yl ) - 4- (2- chl or o- phenyl ) - pyrr ol e- 2, PGFUBINE004456
was prepared according to Exanple 1, steps 1-6,
enpl oyi ng 2-chl orophenyl acetam de in pl ace of

-ylmeﬂ@obseer?as AGEE(T0GaR) MHNMR (BMSDHI N mmsolm (A@Q) M42-7.39 (m,

1om76.551 3 46700 ol B 2" 0 Oy grby 333G, 230, 4 dodres be 7o, 280,

2.07Brs,2H). Hz), 6.58(t, IH, J=8 Hz), 5.92(d, IH J=8.4 Hz),
Stepéxﬂ(m 2H), 2.89(t, .2H J=6 Hz), 2.11(m 2I—I)
anple 17. Prepagation of 3-(5.6-D hydro-4H-pyrrolo
[3, 2, 1B TV} q\lyl olin-1-ylV4-(2.5-di met hoxyphenygl ) -
pyrrole 2, 51d| one 3-(5, 6-Di hydro- 4H-pyrrob B33, 1-2;
] qU|noI|n- Oyl)-4- (2, 5-di met hoxy- phenyl) §rno|e 2,

5- dione prepared according to Exanple 1,
1-6, enp Y9 2, 5- di met hoxyphenyl acet am de

of indol g-3-acat am de i A—step—6—3+H NVR OEMEOO
VHz : , , 8.06(s, IH, 6.97(sy-3
6. 81 , 27 6 ), 6.77(s, IH), 676(%

Hz), )5S IHNJ8Hz) 4.26(t, 2H,

3. 63 S, , 2.9(t, 2H, JF95.%6

H) . Exarrpl e 18 Pr epar ati on of
3- (5 6- Di hydro-4H pyrrolo [3,2,1-//]
quThegihbsphbrigydcid dibdnZyle@bieioaf ¢ )drank-0.-45 ,6{ditsg arokH-pytrdlaB.2;12j]quinolin-1-

y)-4- gﬂg n(aple_’, ?IP &SE/SI tfl )% }!{%r%[l% Pé AfEh?F {ej%er%(%’lﬁ(’) #}{uﬁ Jnethanol I(2 n%) and Pd/C
(10%52¢ mghwasygtisreg raémmefamamtmedmdg It @m@péntploé h1dr0@mefprstwo hours. The
mlxtulé Qas BRRLOWPBeifz G M6 Qoléent HME@%W ?&ﬁ&sﬁ/fgrié%cidrlnono -[trans-3-

| ace of ind oIe3acetam ein
(5,6-dilygrovis-ryerolelp 2111y]((]§1no]|1q_6-y1)-g (18 gdol-gp{)l)-Z %dn\gw-aﬂrolqdp} l—yl)methyl]
ester =A0&).and 9.2 Hz), 7.44(dd, IH J=6.8 and 8.4 Hz),
7.28 (dt, IH J=2.4 and 8.4 Hz), 6.84(d, IH J=7.2
HZ) 666(t | H, JSHZ) 598(d IH JSHZ) 427(
7. Pred) 4, () BA Y h fcind 3-dif ¢ 9

ol [3.2 1-7 |
3@3_5%2 5-di one
gui nol i n-1-yl)-4-napht hal ene- I-yI pyrrol e-2, 59 |d)ne
was preparegy according to Exanple 1, steps 1-6,

enpl oyi ng(l- napht hyl acet ani de in place of | n@ol H3.
CBZ alanine, HBTU (O‘C

-y p y
StePB (5, 6- Di hydr o- 4 H pyrrolo [3, 2, 1-zy]

CH3

O N\z0 —_—

DMF, DIPEA

To a solution of (+)-trans-3-(5,6-dihydro-4H-pyrrolo[3,2,1-i]quinolin-1-y1)-1-hydroxymethyl-
4-(1H-indol-3-yl)-pyrrolidine-2,5-dione (0.5 mmol) in tetrahydrofuran (8 ml) was added N-
carbobenzyloxy alanine (1.1 equivalents) followed by the addition of HBTU (1.5 equivalents) and

DIPEA (2.2 equivalents). The mixture was stirred at room temperature for 15h. The solvents were
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acetamde in step 6. 1H NWVR (DVSO-d 6) 400 MHz d: 11.1
(s, IH), 817(s, IH), 8.02(d, IH J=8 Hz), 7.97(d, IH,
WG 2@6hagss 7. 75(d. | H, J=8 Hz) . 7.43-7.55(m 3HICT/BSBF6/004456
(t, IH J=8 Hz). 6.66(d, IH J=6.8 Hz), 6.27(t, IH,
J=8 Hz), 5.57(d, I|H, J=8 Hz), 4.24(t, 2H, J=5.2 He,
removed@addr reddbdd plessire SndHie resﬁueOo&{s fﬁkeﬁh‘ﬁ in ekhyangata ad@ water (1:1, 15 ml).

i Rk Ry SRS el YRS hicudoshons

provide ttle Drarbdben3yléxyDprbigciedprddudt.pyrrol o [ 3, 2, 1-//]

Stepguinolin | -yl)-4-(2,6-dichl oro- phenyl) pyrrole-2, 5-
di one was prepared according tqDEx 1, steps 1-6,
enpl oyi ng 2, 6- dlchlorophenquse |n pl ace of
i ndol e- 3- acetan1de in step 6 DNBCd 6) 400 MHz
d: 11.23 (s, IH, 8.27(s, I§§ 62(n1 3H),
6.85(d, IH J=7.2 Hz), 6.64(\., H J 8. 4 Hz), 6.01(d,

O

IH, J=8 Hz), 4.27(t, 2.9(t, 2H, J=5.6

Hz), 2.1 1 (m 2H). r -oaratl(an of
3-(5.6-D hydro-4 H ¢

quinolin-I-yl)-4-(2-¢ : pyrrol e-2
5-di one 3-(5, 6-Di hyd blo [3,2,1-//]

qui nolin-1-y %% &é br ono- phenyl ) - rrole 2, 5-dione
wad spiptigneof €g Nrerbrbanaylpxy @YOB@@FhﬁrOéucI fromy Seps1 - 56mm01) in methanol (8
ml) aﬁd@fe%/dngﬁ o4 Bt H@pmﬁmic@fat%tam m PHAT b%wwptvere stirred at room

tempeaaturffn@fg l?agggsa}wfed gfélly 17)2%161’0 of %_BlOUI’ST T¥§ (I}ﬁ(tutie pﬁas %n %g?rﬁﬁi over celite
and thEHplvent r@adviedl td prdvideotirl frdduct {:l;)-trim;72 2mina Jproponiccid-3-(St4-dihydro-4 H-

PyrrO%)Tg :142 ]acglil_lrohﬂ qug % 1@ ‘6161%-'3_/[? 10 2%&rrol 1r|1_-| me§1}y§ est! r) "H NMR

(DMswpdﬂ@Mrm bF. 1<B€S(EH)68 wwai),cﬁ.&a i o1l 66! 8n.2H), 4.63(dd, 2H),

| r [ =
4.07 633}5 @Hjéb G2 m%ﬁ)ﬁ)f @%g{/sr %H)}/ %2%,, glf?}i_?.})tf(]%rs, D1 904, 7 = 6.4 Hz, 3H).
qU|noI|n | -yl)-4-indol-I|-yl-pyrrole-2, 5-dione was

xa@[eeisa mamaﬁ&wfm)rtﬂmt-g AnxiasRdetic dcid-34(8, Q-ﬂlhlldﬁAH’—B%hQMB n
) - ace | f |n90 e- 3- acetan1de

if]qui o_ byl l -indol -a 2 ‘:v.oc's ,'l,,',e; il mel h 1 (s, IH),
8. (B (rans- 2|-1Pcbuno7a.c&8:(ad1,d-3| -04,6-dimRird# ) ,pyr?olBB(Z;ﬂ, -ij]quiinolim=8-yB-4-(1 H-indol-
3-yD ?%)dugy }Rgrgrgﬁaén-?} }?g‘lgetﬁ)ilggtgxt was lpl-_t':'paﬂ]:d' & & Emple 8y %‘}1‘7 (rgplachl'é'
carbobenzyloxy alanine with N-carbobenzyloxy glycine. "H NMR (DMSO-d) 400 MHz 5: 11.19 (s,
1H), 8.46 (s, 2H), 6.82-7.43(m, 9H), 5.61 (s, 2H), 4.65(dd, 2H), 4.08 (brt, J = 5.6 Hz, 2H), 3.88 (brs,

OH), 2.87(t, J = 5.6 Hz, 2H), 2.48 (s, 2H), 2.08(t, T = 4.8 Hz, 2H).

Example 59. Preparation of (3)-trans-2-dimethylamino-acetic acid-3-(5,6-dihydro-4H-pyrrolo[3.2.1-

iflquinolin-1-yI)-4-(1 H-indol-3-yI)-2.5-dioxo-pyrrolidin-1-ylmethyl ester.

To a solution of (+)-trans-3-(5,6-Dihydro-4H-pyrrolo[3,2,1-i]quinolin-1-yI)-1-
hydroxymethyl-4-(1 H-indol-3-yl)-pyrrolidine-2,5-dione (0.5 mmol) in tetrahydrofuran ( 8 ml) was
added N,N- dimethylglycine (1.1 equivalents) followed by the addition of HBTU (1.5 equivalents) and
DIPEA (N,N-diisopropylethylamine, 2.2 equivalents). The mixture was stirred at room temperature

for 15 hours. The solvents were removed under reduced pressure and the residue was taken up in

ethyl acetate and water (1:1, 15 ml). The organic layer was separated and dried to yield a residue. The
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J=7.2 Hz), 6.4(t, IH J=8 Hz), 5.63(d, IH J=8 Hz),
4.28(t, 2H, J=4.8 Hz), 2.85(t, 2H, J= 5.6 Hz), 2.11(m
wQelosBs@aspl e 23. Preparation of 3-(5.6-D hydr oP@I/US2006/004456
Hpyrro lo [3.2,1-//"1
qui nol i n-1-yl V4-pyridi ne-3-yl pyrrole- 2. 5-dione °
residud-v(da pﬁnﬁld@dhﬁnﬂto@l‘apw d$de ﬁhc{a%e?co]lmdd dluted with ethyl acetate hexanes to

yield &,‘5 églg';-%-gméeé%yé sefit qi adls: rﬁ%?é lqﬁ’r‘éh{fP rroid [%,5 13,:][%}?%%‘{‘1’% Y -4-(LE-

1ndol13y3rl)-216-|de)xﬁr-pyxlrdtdet am Idethyqu:stprl AHAMR (DME6Hd) 400 B b2l 19ds, 1),

6.82- %H%@{ 9ﬁ) g ,Si}‘w éi?h@%ﬂﬁ‘ 51)0739% di‘ﬁiiz3 85 Ssi%ﬁ)%f'ﬁé()ﬁrs 1Y) 2.23 (s, 6H),

2.08(tws IH J=4.8 and 8 Hz), 6.86(d, IH J=7.2 Hz),
666(t I H, J76Hz) 597(d IH3J84HZ) 43(t
- 2178

] uinolin-l-

S P

yD)- 4-K IH—ihd&Lj-ﬁrﬂ)—zmdlmmvrrohdlm1 ﬂﬁletlﬁvleét& br om) I H| ndol

F’S(Xi-g-lrit?s?r on?coﬁmc am? § ? r&ﬁ‘y?ro&é{ gyr ol% ,1 lj]é‘illlll_(')-lﬁ’lyl -yl?h-?lH—indolG-
yD-2,prdioxdplyrralidp-} -y methyd pster 2yas Brepatpdasdn Emmni‘# platrreplacing N,N-
dlmetﬁ[?l%%ﬂb Wh%aﬂﬁéﬁlﬁp}l&%nel ‘}ﬁhﬁR%DMs@ d&ﬁf(fd MH‘z I@911 15r9b(E Oﬂi—g 4.83 (d,

-3-ylacetamde I n
2H), 7.83 & &), 6337kt 2%&(%3%4@@5@11@%4%(@7@ 2?%’“ 2H),
2.08(8/0,88. (s, IH), 7.82(s, IH), 7.69(d, IH J=2.4 Hz),
7.33(d, IH J=8.4 Hz), 7.10(dd, IH J=2 and 8.4 Hz),
6.99(d, IH J=l. 6 Hz), 676(d I H, J72HZ) 655(t
d % 0hin % 336.64dlih AR-p@rdiz )3.2. 14/ Dé ghylindol-3-
D-1-pfe lrx%?e(-ﬁ ’5' l' --0-3 d1 flﬁ] 1% ) 3 Jl. 1ﬁ151 D-4(1-

methy]i “a-u iy pvrraliding 3 § LOﬁyl pyrrol e- 2 5- di one

Step 1?’ TPa &idAohves @S‘éﬂdl'ﬁlycﬂwﬂﬁéy@ro[ﬁa a;llzj]qu]nohn- 1-y])-4 1H—1ndol—3-yl) pyrrole-

n-| - [i d i onge
2, 5-%@@3?%% aiec%%'aphﬁtn&n PHSI gnef*%éf%@daﬁenb ¥t gossium
carbopyte (05 gend nigthsriedidaiodeml)NTh @ixeirOwad sticted &-rSom saptairalfdr 43
rourh SR G, SO TP a0 MR g o ooyl pions
sodluQHulfa'te.-dnchVa{[,zo)atetho &81,@(3 (5,i6|-dihyjlm?4],‘é-,pm<)lo [362, is-@l quiﬁqlh—l-yl) 4(,1-
meththnaol@ J]B)l-ime%'l}?g}(rgﬂe i H. dlgnega(s bizdd: s|c_>|§}d @93|n(gt) 2H J 6 Hz),
Step br B%M{qoaﬁf Ht5.@diby Héﬁwymlwﬂd-qlauewm h«,var%l-methyhndol- -yD-1-
methyppit6160, $-Qiohe3(92 mb) infhetBdtoNG|nhiNard-eyliylacetate (5 ml) was added 10% Pd-C

(50 mg) and the mixture stirred at room temperature under 1 atmosphere of hydrogen for 48 hours.

Toluene (50 ml) was added and the mixture again stirred at room temperature under 1 atmosphere of
hydrogen for 2 hours. The mixture was then filtered through a pad of celite and evaporated to dryness
to yield a residue. The residue was purified using silica gel chromatography eluting with 35-40%
ethylacetate in hexanes to give ()-cis-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1-
methylindol-3-y1)-1-methyl pyrrolidine-2, 5-dione as a pale yellow solid (53 mg). "H NMR (CDCls)
400 MHz &: 7.23 (s, 1H), 7.05-7.07 (m, 2H), 7.01 (d, 1H, J=7.2 Hz), 6.92-6.97 (m, 1H), 6.85 (t, 1H,
J=7.2 Hz), 6.74 (d, 1H, J=6.8 Hz), 6.64 (d, 2H, J=6.4 Hz), 4.78 (m, 2H), 3.75-3.84 (m, 2H), 3.45 (s,
3H), 3.27 (s, 3H), 2.79 (t, 2H, J=5.6 Hz), 1.98 (m, 2H).
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pyrrol e-2, 5-dione 3-Biphenyl-4-yl-4-(5, 6-di hydro-4
Hpyrrolo [3,2,1-ij] quinolin-l-yl)-pyrrole-2, 5-dione
wor®eps@par ed according to Exanple 1, steps 1-PCT/US2006/004456
enpl oyi ng 4- phenyl phenyl acet am de in pl ace of
i ndol e-3- acetamde in step 6. 1H NVMR (acetone-d 6)
400 MHz d: 8. 08(s IH) 7.6-7. 73(m H), 7. 48(t 2H,
. 7. 0. 8

71); zf 1H-indol-

-Vl)ﬂvHohd_m@?.ASdﬁm)_, 4 38(m 2H) 2 98(m 2H) 228(m —
2'(0') ﬁéﬁ’s{@ £6- &Kydrg) ﬁﬁ%@ﬁ@fol [9,?,12;] qﬁmf)@l B3 54@# [1190143-y1) pyrrolidine-2,

5- dlowqyéqq@gqpprp@hx,;eagwg ﬁ{iﬂyd%@,:p}dé;@& omg- ld}p}@m;l-pyrrole-Z 5-dione in the
presende 6§m§l‘h rﬁ‘b)éﬂésﬁmﬂbrbhﬂhé kd @b1a 3[b3emo- 2‘-'(Ul{-]mdol 3-y)- l-phenyl-pyrrole 2,5-

h | h
dione 5weﬂ ?819{8% ()i%') IEM'IS@'&)' L a Syuﬁrﬁ ’gg/ ng %queét[yerﬁgcted with 5,6-
dihydrb-4- pﬁ't‘q}d)[ﬁ,yjlngqlﬁnoliﬁehﬁtﬁnmg @ithihip hem)ﬂeﬂl(y}ﬁlisﬂmeﬁiﬁl tbldene or (5,6-

| 1 H NI\/R CcDdA 3
d1hyd1§> %P m I%F.’: Qg-zﬂg 1'hgolmcl}_?§1?5'a} iﬁ)?ar%ﬁ (7 71( d)
(tetralgq@rlphefglphoqﬁhye)p%ﬂl@m@g to yiell 3- (6,6glj_l(ydro-4pryrﬂo:k7[3 ,g,ll-ijﬂylulnolm- -yl)-4-
(1H—11ﬁlolz§-gﬁ) 41~ ﬂh’éh%%y%olga @Zawneswﬁiél( Bredubbd 2hd %e;ﬂ’ottﬁéd bﬂre%gl(e‘ht with Mg

in metéa% (aﬁnm %?ﬁgfilge 8foll_lbwgbt§/rc&{aiygﬁ hbdf-ro genatloll_llzover palladium on
carbor3to(y5el@(i-5]tﬂaysd3 (5,64 dity Y HQyerofo33,2,1 %] Ghinolin-1-y1)-4(1 H-indol-3-y1)

2- trlfluoronethquU|noI|n-
pyrrol }Iilerfglﬁq(fnghéf’i- By‘{ZP'lol e-2. 5-dione 3-(5, 6-Difydro-4
H pyrrolo [3,204-ij] q
'noIin b 4d2 trifluoronethyl -qui Qa4 Oyl sul fa
- pyrro 5- di dvieMgBrs prepared accded/ng to
Eﬁm’plel 1- 6 enptoytng 2-[[2- g,
|quorolﬁ'bthyBI 4- qui nollnyl]thl o] acet ami dgf i

i ndol e-3-acetam de in step 6. 1H NVR (CDCl 3y
I\/sz 8.3(d, IH J=7.6 Hz), 8.1 I\ IH Jz8.H Hz) B(OH),
8.05(s, IH), 7.68-7.82(m 4H), 7.4%
2H), 4.21(t, 2H, J=6 Hz) 2.92(t, 2K

2H) . Exanple 29. Preparation of N
3- (4- Benzoyl oxyphenyl ) - 4- (5, 6-di hy LIR@)A%H' pyrrol o
[3,2,1-if] quinolin-1- ylVpyrrole- wand! on Pd(PPhs),
3- (4- Benzoyl oxyphenyl ) -4- (5, 6-di hy ?8 P 1 pyrrolo

[3,2,1-}4,j] quinolin-l-yl)-pyrrole-2, 5- dione S

r el ace ording to Exanple 1, steps 1-6, eﬁp oyi ng
xyphenyl acet am de in 0 O

1) Mg/MeOH

A

2) Ho/Pd-C

3-yl) pyrrolidine-2., 5-dione

(#)-Trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-if] quinolin-1-y1)-4(1 H-indol-3-yl) pyrrolidine-2,
5-dione may be prepared by reacting 1-allyl-7-bromo-1H-indole with (COCI), (oxalyl chloride) and

sodium methoxide in a polar aprotic solvent such as dichloromethane to yield (1-allyl-7-bromo-1H-
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pl ace of indole-3-acetamde in step 6. 1H NVR (CDC 3)
400 MHz d: 7.95(s, IH), 7.5(d, 2H, J=8.8 Hz),
wQ288105448(m 6H), 6.93(d, 2H, J=8.8 Hz), 6. 88PdI/USIP6/004456
J=7.2 Hz), 6.73(t, IH J=7.2 Hz), 6.23(d, IH J=8.4
Hz), 5.08(s, 2H), 4.25(t, 2H, J=5.6 Hz), 2.99(t, 2H,
indol—@-ﬁ?ﬁbxbﬁéaﬁc 3cid Flethyl &), wihasRibeeqdéhtly RaeRa vith ANHGddol-3-y1)-

scctariy AP OR st SN O foield 3oy gt s-v)-4-

(1H-indply3-y pgerdle-25-dloren Reductiby 6£tDi Fr{icaltyl-2-brénmy T H-dddol-3-y1)-4-(1 H-indol-

3-yl)- ;%}ro% %15 d)oPl W%/Ig p £lu)(15g methal}cl)l as in Ei(ample qqocedljr hyleldT -(1-allyl-
T oy sl 2 DAt - prisiine B ebert Pl EOAE AP BEN
borabibycls{B @ﬂ?no%ar@)an@ P@d@ﬂ?{@uﬂkﬁ(@rﬂﬂ&{yﬂﬁh@ hnleﬂ)am{d%}nt)%yl)erd (+)-trans-3-
gny acetamde inh p % rgig aceta in step
(5,6-dihydr fﬁWﬂ? dBeé 341 L fé—ylhpmoh 6428(5rﬂlons+|)
6.86(m 3H), 6.74( J=8 Hz), 6.23(d, IH J=8.
Hz), 4.26(t, 2H, J=¥2NHz), 4.16(t, 2H, J=5.6 Hz),
3.77(t, 4H, J=4.8 Hpm), '\Zi_;BQ(t, 2H, J= 6 Hz), 2.87(t,
2H, J=5.2 Hz), 2.65(m 4H), 2.28(m 2H).Exanple 31.
Preparation of 3-(5,64D hydro-4H pyrrolo [3.2.1-//]
qui nolin-lyl *)-4-C5-I-naphthyl -1 H ndol - 3-yl)
pyrrol e-2. 5-dione A m@bely,Ma6fre 1- napht hyl boronic
acid (41 ng, 0.24 nmoll), 3-(5,6-di hydro-4Hpyrrolo
[3,2,1- ij] quinolin-I|ytH.LH-(5-bronmo-1 Hindol-3-yl)
pyrrole-2, 5-dione (8¢ ng, 0.2 mmol) (prepared as in
Exanpl e 24), tetrakistriphenyl phosphi ne palladium (5

mol %9 in totyqme (4 @), ethanol (4 m), sHturated
NaHOBAL K ), “an &M i) was heafDﬁ 0100C
under pgen.s f o urs. BEP®r coo =2
t enper&t ufle, the Nre Was extracte

acetate (3x15 m) and'concentrated. T G
purified by silica gel |lchromatograph$; eluti ngHV\nth
et hyl acetate/ hexanes (1:4) to afford l>

3-(5, 6-di hydro-4Hpyrrolo [3,2,1-//]

qui nolin-1-yl)-4(5-1-naphthyl-1 Hindol - 3- yI)M M
pyrrol e-2, 5- dione as abrightred solid (70| miansqdy .
1H NVR (CD3OD) d: 1.80-1.92 (m 2H), 2.72-2, 80 (t
J=6.0 Hz, 2I—|)|;|bés 3.94-3.99(t, J=6.0 Hz, 2H),

6.50- 6. 58(Py DO 6.66(s, IH), 6.72(m |H),H6.98(dd,
J= 8.4 |H)QBgN00750(m oy

J= 6.8 , -7.43(nR

|

3'-(5 6- D hydro-4H— pyrrol o[3.2.1-/] Br
qui nolin-lyl)-4-(5-phenyl-1 Hindol -
Example 64. Preparation of (&)-Cis-3-(5.6-dihydro-4.H-
yD) pyrrolidine-2, 5-dione and (+)-Trans-3-(5.6-dihydro-4H-pyrrolo [3.2.1-7] quinolin-1-yl)-4(1H-
indol-3-yl) pyrrolidine-2, 5-dione
The cis and trans isomers of 3-(5,6-dihydro-4H-pyrrolo [3,2,1-if] quinolin-1-yl)-4(1 H-indol-3-
yl) pyrrolidine-2, 5-dione may be prepared beginning with the reaction of (1H-indol-3-yl)-oxo-acetic

acid methyl ester and (5,6-dihydro-4H-pyrrolo[3,2,1-if]quinolin-1-yl)-acetic acid methyl ester in the

presence of a base such as LDA (lithium diisopropylamide) in a polar aprotic solvent such as THF to
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3-yl) pyrrole-2, 5-dione 3-(5,6-Di hydro-4H-pyrrolo

[3,2,1-y] quinolin-lyl)-4-(5-phenyl-I Hindol-3-yl)
wEos0s@EsL, 5- di one was prepared accordi ng toPE€TES2006/004456

nmet hod of Exanple 3 1 enpl oying phenyl boronic acid in

pl ace of 1-naphthyl boronic acid. 1HNVR (CD30OD) d:

yield 2-(4,6-dydr8(4m-py2fdlo[3,2,1 98¢ uinolid 3 -1B)- B (1HZind Akd-y1)-But’BEdedidc acid
st onb e Sl e A
but-2-én&i(icacid)dim8tha! dster mh)_i-be, prépabid(bs ,reak:ﬂid)n_, of {1/3-8{dsl-3-k Hacetic acid methyl
ester %@%ge'lf.ﬁl,yﬁll%'ﬂﬁhﬁgﬁ(?[%?{lgﬂ Sllﬁﬂ()_l%@f—}?)igio%cg@{cdz{c?d' rﬁé_tlﬁﬁ%gtgrqh Ghe presence
of a baset(he xI/BARyIBIH. e Bd8/6-dihydo-4rpyresile 32, 1-Bladinglire 1-y1)-3-(1L H-indol-3-

yD)-bud2{ereddoibhdiy SinRud EsRY is'10duRed By cAtalyti¥ hydrogenation over a noble metal
olin-I - met hoxXyphén H- | nd

qui n yl)-4-(5-(4 . phenyl) -1~ H i ng oI,-S-}/I3) i
catalysi(g.go Pd omcharsoal) toygivega@- rilibysse-Ad Py eisieh: il apiotipd-yD)-3-(1-indol-
3-yD)-srtinRdciddinxianpita, Whith BigkRY Wi bérzpRinbRXFIRGTIENE,) to yield a mixture

ot L P 5 P 58 1 B R PSP s .

pyrrolidifye-2,&-dib6é.t ThE-miBtuee dfzis aBdHjransGsoBRrsGnay e mepratedted by, ABlic
hydroé@atsioﬁovéghp?lﬁﬁg@al gg%—g) t%lghé(rg%to‘éazr?{gtu%ﬁ ﬁcis aé){f%rﬁrgﬁ%é(%%&cﬂhydro-ﬂi—
pyrroof3sh ki lminghin-&y et (1§-igdabi3tifipyecolifing9.5rdins. [TBe gis and/tyans isomers
may B3dbpagddo kivh 2t fbuf Sis br RS Ryth&td (’c{‘g{,[ﬂzldhroinﬁﬂﬁ{apﬁ’y ¥ ih Examples 4 and
yrrol e-(f. . 5- dh&ne ﬁ-ﬁ%S,ﬁ-D hg/ldro- H %’r,hol 0 ', L
5). Tl{ggelg?tigt? 1}11)(&;3; i gnd, 1155 1_s%r_1e(r%_ 'iz}glgerf@fxﬁg lbt @HS%S)u_n} tert-butoxide in
tert-bifanioh (o in- Beaytiple 3) pr 4 mixeur2 of ‘BHE hrintert-Bisnod bejoaCeslyield a mixture with a
predo@?n%g{e%;p% txtagsi% ergEM:c]quati% y,il%fée 5 &diﬁ%%o-%%éfgnﬁloﬁg%1—z'j]quinolin-1-

henyl bor oni ¢ aci ace
YD-3-0dt-wdel3-drsugeinit ANNRIGTS ©Dr can beXre@ledyithOmonHh methagol at
g . = . A D L4 bA i
e A A e
y]qulq_qzh’n-lrypb-é}-( ]@-y@g]é-gli@molglmeﬂ,%ghg@(, @/}110!} may b 1sp§1’erlqefi|}o’ yield
predofirdf(ycthe #ané idmeks, of BB, 6-dihy A3 (4H-pydiolo[ 2,2 1z quikdlin-1%y12 24 B¥lindol-3-

J=.8.4 J'=.2.0 Hz, | 7. 36 J= 8.8 . LH)., .
yl)-PY*}ﬁOL@e%%E%Lw? v g W&%ﬁm t%‘g-égt?n%?aéb%ﬁ'zmp&e?)&r a mixture
of THF -ahd Ertdonmn@-af 50°€. di hydro-4 Hpyrrolo [3,2,1-//"1

qui nolin-1yD-4-f5-bronol H indol-3-yl) pyrrolidine-2,

5-di one 3-(5, 6-di hydro-4 Hpyrrolo [3, 2, 1-y]

qui nolin-lyl)-4-(5-bronmo-1 Hindol-3-yl) pyrrole-2, 5-

di one, prepared as in Exanple 24, was reduced with My

i n nmet hanol as described in Exanple 2,
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Procedure C, to yield ()-trans-3-(5,6-di hydro-4
Hpyrrolo [3,2,1-?)"] quinolin-lyl)-4-(5-brono-|
woRwdos488- yl ) pyrrolidine-2, 5-dione. 1HNVR (EBDBUE}006004456
2.18-2.26(m 2H), 2.96(t, J= 6.0 Hz, 2H), 4.12(t, J=
6.4 Hz, 2H), 4.40(d, J= 6.8 Hz, IH), 4.52(d, J= 6.8
2N - 6. Q@émCZH) 7.08(s, IH), 7.13-7.30 (m
Prepapation of

pyrrolmdl ne-2. 5-diNne 3-(5, 6-Di hydro-4 H
[3,2,1-//] quinokirtlyl)-4-(5Bhenyl -
pyrrol e-2,0B- dione, prepared as in Exa
reduced W|th My in nmethanol asygfescri bed
)-trans-3-(5, 6-di
@ol i n-1yl)-4-(5-phenyl -1
ine-2, 5-dione. 1HNMR ( oD d:
4(t, J= 6.0 Hz, 2H),

9(m | .j00-4.08(m IH), 4.36(d, J= 4H'7'l3dC
IH), 4.68(d, J 4 Hz IH), 6.88-6.97(m 2H), 7. 04(
IH), 7.12-7.15(m |IH), 7.17-7.47(m 9H). Exanple 37.
Preparation &hz(+)-Trans-3-(5,6-di hydro-4 H-pyr ol o

[3,2.1-/] lyl)-4-(5-( 1- napht

H i ndol - rolidine-2. 5-dione 3-(5, OéME
H pyr qui nol i phEMINHA- (S

H 1 ng -2, &- pa

()-trans=3- (5, 6-di hydro-4 Hryrrolo [3,
qui nol i n-1yl)) -B-HBPd-C- napht hyl ) - | Hi -3-yl)

ol
"y 1. 95- 2. DPPUPRRRABMEEE 51y . 3. 72- 3. 83(m

IH), 3.88-3.08(m IH, 4.40(d, J ﬁé}nrhgmam'pnethén&z(d
J=6.4 Hz, IH), 6.80(d, J=6.8 t&

Hz, IH), 7.4d{s, IH, 7.07-7 13(rﬁ)t§'|L§>H/TﬁFi U@@?{’@d
J= 8.4 HzO ® Hz, 2H), 7.27-7.34(m 2H),
7.41-7.49( 7.78-7.83(dd, J= 8.4 Hz, J=3.2 Hz,
2H) , S/ 7.6 Hz, |IH).Exanple 38.

Pr epaRa { ans- 3-f 5. 6-di hvdro-4 Hpyrrolo
r3.2 N qui noNI n-1 vD- 4- (5- (4- net hoxyphenvD-|

Hi ndo <34vD ryr'F'oI i di ne-2. 5-dione 3-(5,6-D hydro-4

Hpyrrolo [3,2,1-]/]

qui nolin-lyl)- 4 5- (4- nmet hoxy hen I
Example 65. Pre aratlon of 3-(5.6-dihydro-4H-pyrrolo[3.2.1-i

Hi ndoI
-4

1H-pyrrole-2.5-dione

To a mixture of 5, 6 —dihydro-4H-pyrrolo [3,2,1-if] quinolin-1-yl) oxoacetic acid methyl ester
(0.50 g, 2.05 mmol) and 2-(3-methoxyphenyl)acetamide (0.37 g, 2.26 mmol) in anhydrous
tetrahydrofuran (5 mL) was added potassium fers-butoxide (1.0 M in tetrahydrofuran, 6.17 mL, 6.17
mmol) dropwise at 0 °C. The mixture was stirred at 0 °C for 3 hours then concentrated hydrochloric
acid (1.5 mL) was added at 0 °C. The resulting mixture was stirred for 1 hour, diluted with ethyl
acetate (150 mL), washed with water (2x50 mL), dried over anhydrous sodium sulfate and
concentrated to give 0.91 g of an orange solid. The residue was purified by column chromatography

eluting with 20-40% ethyl acetate in hexane to give 3~(5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-y1)-
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pyrrol e-2, 5-d| one, prepared as in Exanple 33, was
reduced with My in nethanol as described in Exanple 2,
woememoshiyse C, to y| eld ()-trans-3-(5, 6-di hydr oP@T/US2006/004456
H-pyrrolo[ ,2,1-/1] quinolin-lyl)-4-(5-(4-
met hoxyphen ) H ndol - 3-yl) pyrrol i di ne-2, 5-dione.
4-(3-radthdMyph Ie-225 §idna VP01 2¢))! HW&&CDCIQ]ZFOOQ\/IHZ biz8.01 (s, 1

H),7§l"§§(§H§3?(_2367 '?qu ﬁpgi 4%”3}5?8566%9&&i}ﬂ)$9§(t'% 6.13 (d,J

= 8.0 BlzSBHY 4.23 4, 31, 66,5, zmp, 2.87 G117 6.00Tz HR)22-22608Y, 2 H)2H)
7.17-7.27(m 4H) 7.3 1(d, J= 8.4 Hz, IH) 737(d J=

8.8 Hz, IH). Example 39. ()- TransS( 6- di hydro-4
Example60 Prepeyafion of 344-(hepzyloxy)phenyl]-4-(5,6- dihydro-4H-pyrrolo[3.2.1-ij]quinolin-1-

y)- 11194/t 13- dlaﬂe) - (5 (3 met hyl phenyD-1 Hndol - 3-vD

d
AR A T S VR —
dlonemals pebsrePaccrditiganBxaniplesisaemplogisg 2-(M-berayixg)pBehyue@gamide in place
of 2- (Iir oceg{gjﬂhgmg(]:fall c%/gmde e%E??g{’F gﬁisﬁgﬁ{@l@ ﬂyq 8&@%: %'36 (s- 1D,
8.01 (84 okl 7 3B 453 m27 19:/6/%9 (& oB Ha.-3 §), 33 (4, 5]‘—‘(732 Hz, 1 H), 6.63 (t, 1 H),
6.09 (Hejﬁs’hl@ﬂem&&))s“ﬂ3 (&'b'kg doby %&'ﬁ) Pys (&'2‘@4@?5 ém 5ﬂ)o“ one.

2.85-3.00(m 2H), 3. 90 3. 98(m IH) 3. 98 4. 09(m IH),

Examflle 33 (Plepadition oP3-t86-dihdro-4F1- o] 3,2) F—iiﬁ}uﬁloﬁk-,l -y)kd-¢4-fluorophenyl)-1H-
) 699(m 2H), 7.00-7.10(m 3H), 7.13-7.26(m 5H),
. ©2H). Exanple 40. Preparation of

( 43)-(5'6’-(11]11381~r<34ﬂl:'pyﬁeld[3l;ﬂjﬂlj]quﬁlohh—p—yl)+’4(-ﬂ4dh{oﬁ),pﬁenjz})l1/H]—pyrrole—2 5-dione
was p%ﬁ'i%h &8@!’11 t%ﬂix%%)ag g“.J» 9151 yfl]igE ﬂ;%ﬂ:%’l %etargldg uw:ape of %, -(3-
methq;qyg}y:pylhchalpgle 2MP-22§"2]55 (ﬁjl HNMR! (QM§D)d6b‘$@@M}é¥$ d1&éi(d 1 H), 8.07 (d,
1 H), fmth% (ﬁSiﬁ 7(7@-722&%192}1} aF0L) s 2ng 11z, 1 1), 6)65 -6.69 (m, 1 H), 6.00 (d, J=

uor.o Iace amde (1

80Hﬁd 8h§ %5‘5 ’rQalr? 52H) at 0C was added a

sol utlon of pOtaSSI umt butOX| de (1 Min
F‘xamn]% 6%85} par 1on [:ia& T‘ § (915 dlhvdro laxkr)olqrg—,aﬁri] %ﬁ)grtlolf%r ?1#!?—{2—(3-
SI.IIIEU'd :l.lcll.Uu lry
meth ohdie- en added and the m xture stirred
fo -
dlzl( rl?ixé&‘rg YF 3- ?6 B.ﬁg{ﬂ) gfgﬂt%foﬁ)‘[%zgugﬂ-ﬂ%hﬁnl ?{1])“4 8. A‘i@cﬁ &gﬁéﬁyn 1H

pyrrole 2,5- @snerﬂf))ﬁ an%j%lamelr)atl%esa%éb&?sg %a mypAlCiR efyidepys methanol was
heate&fé'réﬂdxcmr 4k Akr.codiif tOfddanbmpdran@] th¥\Bsht YOIRW dlutiefl was diluted

T MR ST IR TN T
over sdiiimtselfaté andavohgedtraetsto padvitkkradight Hkowi Jolidndhd fesdueesas|putifigl by
colum‘?l%h}&r{.a%%raphy on silica gel eluting with 40-50% ethyl acetate in hexane to yield (£)-trans-3-
(5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-yl)-4-(3-methoxyphenyl)pyrrolidine-2,5-dione as a light
yellow solid. Mp 87-91 °C; '"H NMR (CDCl;) 400 MHz 8: 8.73 (s. 1 H), 7.25-7.30 (m, 1 H), 7.14 (d, J
= 7.6 Hz, 1 H), 6.93-7.01 (m, 3 H), 6.77-6.86 (m, 3 H), 436 (d, J=6.4 Hz, 1 H), 4.24 (d,J=6.4Hz, 1
H), 4.18 (t /= 5.5Hz,2 H), 3.78 (s, 3 H), 2.97 (t, /= 5.6 Hz, 2 H), 2.19-2.24 (m, 2 H).
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charged with oven dried magnesi umturnings (0.5 g,

20.5 mmol) and stirred at 700C in a ventil ated vi al
waedoslosdsBe Mg turnings fully dissolved or for PEDUS2006/004456

hours. The vial was then allowed to cool to room

tenperature. The m xture was dil uted vvith et hyl

Example 69.&répafatibn of ()-Trvels-94a5 6 thy dvo WIN-3O1d1y.2ln Gigdulieling -Ard (-
hvd )((2 e2 m )ji4aNnc glturat ed aqueous sodium chloride
10 i e organic |layer was dried over

arloyadolutisn sﬁid)—mmsé;b(lmahla/danﬁ{vmmie[ﬁﬁrlalj]quinolnﬂbyl) 4-(3-
metho&@ﬁn@ﬁ)ﬂﬂygﬁgﬁcﬁﬁe% £ dlo-lwq ﬁlglﬁblg}ﬁgth%ﬁ’aes(lﬂﬁi %t ggb (E)Xl’ﬁfe} An a"ilmosphere of

mtrogaw@%ﬁl@/lh a9de égrog ﬁrstmreld@ (1(01M%l élphiytorratbeneat(iﬂ md,).5degesulting
mlxtul%tvl}b)é |st1ﬁ&ﬁ{t 3789 nglej 0 Iﬂﬁut@ ﬁidta%%))mtté}nlye'rﬁﬁrg £8r3Rofirs nﬂ'ne reactlon

|
mlxtu{ v]'as (ﬁ&‘?lﬁbﬁo —ﬁ 8 |(§/'[h)an gfuecl@ee ﬁy g}e@dchthq Qfé‘?‘%}ﬁ‘:%&rﬂg F‘g[‘) The m1xture was
alloweﬂﬂ}zltb gx@fm djl 106m Z’emﬂgraﬁlre ﬁl}ﬁ I_1|nafix{r]ﬂalgilﬁtﬁt (cB)hﬁQﬁ ﬁi}gttu&gﬂr I*Ml'ﬂlndtes. The
.12, . . . .
rescid e el ipmordheipe o) ) yoshed Vi Sgedfapenys sodum
bicarbpgdte (17 nilQ), Water (I HmL) and, setutdred sodw8 ghlprige (2 HmL).4Ch6 praaciic layer was
dried &\’E'r anlxy@rogs gd@um s%lf%% aﬂdjconée'ﬁltratéd' thy d%sn'_gs) The%eﬁ@ue(vsas paﬁied by flash

chrompﬁoéﬁahsaqq %‘f?acgﬁl cluiing wﬁaﬁ%w@ce@teée%ﬁnﬁd@hleromeﬂmm@ Pl §/v) to give
(+)-trdn8-345,6- dﬂﬁfhroqﬁlﬂ Bﬁjrdlé[ﬂ WGy uikdinbt- -ylﬁﬂ-@ﬁhﬁfr Eéh)j/l)byrrohdme-Z 5-dione
asa bxﬁ_XJBr ollfdoa e [gggzz%f, 1\217 ?(ﬂsj-l 169 & TR 48b MY §-8%0 s, 1m0, 7.18 ¢,
1H, =l Fi0) 7.12 (dy LIL-J48.0 15600ty 1%, DesHiy)| §.9Pect 1) J=aionen, ,93 (d, 1H, J=
6.4 Héed’moggrg 115 % RIEPH 90 ARGOE 8"{ . Eﬁ) %?KPH?I £ J 65! 250 f91m,

uor dphenyl’ace
J=6.0 Pz)5 4)7dh I2Hs etz %ﬁdﬁi dre6.0 Nel- 49 6@ 22D b/ ME3 3403 [MHI].

NI\/R(DI\/ISOdG) 400" Mz d: 11.82 (s, IH) 734(m 3H)
7. 6. 87 2 I | H

ﬂuorobiiehvl?ple@hﬂlﬁ& 2,31'd)0neEXan'p| e 42. Pr epar ation of

y,d. 1 .
S]-él)(?] glda}'{] %fo zf]-)g-p%_mzla I}b 1@%}615?}%{}%{1;-4-8?/-?1}1%@?1&{1%%5 %,-pyrrole-2,5 -dione
prepargd giconding(t) EXangris6 3 waSreBuadi hy einployingthp yirethot of E8yniplel6dytd yield (+)-

trans-31 S@&’ih % réﬁe‘II J)yarg){: if%l?r g n@x?&pﬁ @ylﬁldgpdlphg‘}ygg?/&?:ifle% SO&Sne 1-
ij] qumzh’éﬂTY@r‘g(44ﬂ‘fquRhP@[éhHﬁ‘9}’r&8%¥ arfice. Mpt298 210 °C; "HNMR (DMSO-ds) 400

MHz H11 053D ) € Iy |mm&@¥ﬁ@n3ﬁﬂ7@ﬂl&§&fy§ hﬂ%w(m 2 H),
(

453(%%%%)111@9) 4 TR A b 60 By s 206214 . 2

IH, J=7.6 1. 686(m2H) 4.53 (d, IH J=8.0
i 158 dinyura-2 Syt 2.1

ijlquinolin-1-y )pvrrohdlne-Z.S-dlone
3-[4-(benzyloxy)phenyl]-4-(5,6-dihydro-4H-pyrrolo[3,2,1-ij]quinolin-1-yl)-1H-pyrrole-2,5-
dione prepared according to Example 66, was reduced by employing the method of Example 68 to

yield (&)-trans 3-[4-(benzyloxy)phenyl]-4-(5,6-dihydro-4H-pyrrolo[3,2,1-ij]lquinolin-1-yl)pyrrolidine-
2,5-dione. Mp 91-93 °C; '"H NMR (DMSO-ds) 400 MHz &: 11.47 (s. 1 H), 7.25-7.43 (m, 8 H), 7.15 (d,
J=17.6 Hz, 2 H), 6.82-6.96 (m, 4 H), 5.07 (s, 2 H), 4.45 (d, J=7.6 Hz, 1 H), 4.24 (d, J= 7.6 Hz, 1 H),
4,07-4.10 (m, 2 H), 2.87-2.90 (m, 2 H), 2.09-2.10 (m, 2 H).

80



J=lI. 8 Hz). Exanple 43. Preparation of
("+VTrans-3-(5, 6-di hydro-4 Hpyrrolo [3,2,1-//]

W@ 006086484 | yl ) - 4- (4- chl orophenyl ) pyrrolidi neP@r/US2006/004456
5-di one (+)-Trans-3-(5, 6-di hydro-4 Hpyrrol o
[3,2,1-z/] quinolin-lyl)-4-(4-chlorophenyl)
pyrroI|d|ne 2, 5-dione was prepared according to

Exam gaf’ Qoﬁgp + %‘ran
hydr e-AHdiond+z d: 1154(s | H), 740(m 4H) ,

wmmm;_
7. H}@%n&&e of & —tra1|¥s|:|§]-§1 &Q@glo&%nhe}l ﬁ 435 ? di%]yﬁlzoltﬂj 9%‘%2 [f_&n%l-uhumohn-
-yl)pgyrrgbdueq—Z S-Q}qne go,%g)@nquy/c @0@@1/\(!10 07919) wgs-.gm@d Mepder 1 atmosphere of

hydrogéi gag bl)erlﬁélﬁml‘ h&caddlyst Qgﬁmwféﬂtdfﬁﬁroﬁéh a pad of celite and concentrated. The
ro

H p) lo [3,2 |- .
remdu%maﬁ Bvrai%% bPI )ﬁgl}lmﬁ cgrgmyiftogﬁaplrybp&sﬁfv‘é trg(% 8&9‘%& gﬁy p?-ﬁg‘% ethyl acetate in
hexaneya providel{zrrads:3-6, @ilibyro-(H}1-pyrralof3; 31-ij[duinbtinkl HyY)et-@- 4
hydroFWnEﬂ)ﬁB Qc_)l d:i)‘heg% éafohg 0. %Qsoel 1#%{[ ell OW sohd 1 5 107 °C; "H NMR

uor onet rro I'ne-2,"

(acctageds) AR ' pP-&peer BH), 386366$,dlfﬁg7 Hﬂ El((mpll Ié) A80-68D| (ars #15D, 4.39 (4,

J= 7aﬂihﬂﬂ{azé(d 7105 aRhemy h ag &t 2misdeib i 1202, 4= 52 Hz, 2 H), 2.15-
533 uor orret hoxyphenyl acétf ani de. Yi él 8 ny,
219% 1HNVR (DVBO-d 6) 400 MHz d: 11.56 (s, IH), 7.52

(d, 2H J=8.4 Hz), 7.35 (s, IH) 733(d 2H, J=8.0
chRatibd i -3.4-dihydro-1H-

Rr10 (t.

3 Q adidthefidy] es] 2H, J=5. 6)
Step 1Exarrp| e 45. Preparatl on of (+)-Trans-3- (5 6- di hydro-4
H- pyrrol o 2,1-/1" ui nghxi n- |yl)-4-(thiophen-
3-yl) pyr 1T 7N 2H2N oneq 2-pcE

(+) Tr ans 5 ﬁ )

qui nol i n-1yT) - 44( t NeBpiEA),3- ys\bc))prrr 0 e-2, 5-dione

was preparedHaccordi ng to Exanpl e 40 epnglggH

2-chl oro- 4-f 1l uorophenyl acetam de wth

t hi ophen-3-yl acetam de. Yield 50.3 ny, TS 0% 1H NWR
(DVsQd 6) 400 N+E d: 11.50 (s, IH, 7.52 (m IH, 7.49

( nﬂfé s}é%\tlorr?_fﬁs f? r%yl I_&%(_)Qe (% 4@96(%mm‘opl 11;45,2 ﬁllckloF&e;han%gé 5ﬂl()tvxjas added
aminoptiano) €62 BLHA) § mrhoB Goljosked by-gladial AcQicldzid (2.8 md) afdisodiuk
trlacet‘sx{bo%hl]gr de f‘ 5 %01 dé mmgg| Tl# r@aﬁgon Q(turgwgs%llg&led %Htlr rc@o‘np

temperafijre for 46, houss (e eia@nqnyw'@rqumwwl;qeﬂ bgraﬁshgorzofmuaae/r (10ymL) and 1.0 M
sodiurf Wy drekilld 10 ki l)) THe drdanic layer was then separated and the aqueous layer extracted
with 1,2-dichloroethane (40 mL). The combined organic extracts were washed with saturated sodium
bicarbonate (2 x 30 mL), water (2 x 50 mL), dried over anhydrous sodium sulfate and evaporated to

dryness. 2-[(1H-indol-7-ylmethyl)-amino]-ethanol (4.4 g) was obtained as an oil LCMS (M+H) = 189.
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fl uorophenyl) pyrrolidine-2, 5-dione
(+)-Trans-3-(5, 6-di hydro-4 Hpyrrolo [3,2,1-?)"]

W@ 006086484 |yl ) -4-(2-fl uorophenyl) pyrrolidi neP@r/US2006/004456
5-di one was prepared according to Exanple 40 repl acing
2-chl oro-4-fl uorophenyl acetam de with 2-
fl uorophenyl acetam de. Yield 30.6 ng, 8.8% 1H NWR

DVMSQd 6) 400 MHz d: 11.64 (s, IH), 7.36 (m 3H), 7.17

StPIm 3H), 6.84 (m 2H), 4.44 (d, |H J=7.2 Hz), 4.40
(d, IH ), éBA0I E6N, 12DcE 2. 88 A, 2. 09
(s, 2H). ”ﬁ e 41__ELepaLaLLonaof
()-Trans-8-(546-di hydro-4 Hpyrrolo [3,271-;

qui nol i n- UylL)x-4-di2- thiophen-2-yl) pyrriQlidinepy
5-di one (+)NTrans-3-(5, 6-di hydro-4 Hpyrr

[3,2,1-?)"] quinolin-lyl)-4-(2-thiophen-2q82)
pyrrolidine- 2, 5-dione was prepared according to
Exanpl e 40 repl aci ng 2-chl oro-4-fl uor ophenyl acet am de

Wi Tda sdiutioh bOPEH-iRdoy-7 Jaadtiam-aheino [ ¥tiehel (32.g5inMg2-di8h18fdethane (40

ot A0 e e Lo e o 5.

25.34kiahol). Thé dhixtare Wabhlladvea t@stiriat)rpord te@tperatinl fok RlhoutssThR maxidre was

quen: b})_%i)dggﬂ F@v%atéﬂ% h’]ﬂ%, éd’ Eé)% E%ﬁu&ﬁlyd@cgucfeg"m gmﬂ% Tgl nggnlc layer was
separ a@g@mp@uggtyerpp;@%dathd@ @phloroethane (20 mL). The combined organic
extracfts Wére WasHad with (- 1\@ h?drb&ﬂl’dr@'aﬁd kb.PMLY, Q'a{ep(2[03nl% Jlrleaz)lrer anhydrous

| |yl V4- h
sodiu SH %ﬁ ét?d(e_y pogat g/nesg d'%hed?sle{pa Bvase gﬁé,ji%@? F%Fabge chromatography,
elutin 3ith,20%6zeAy] apetareah hercahysl td 4084 iy Yacekhie hih haxaind emgﬂ‘o)d (2-hydroxy-ethyl)-

(1H-i %é)ﬁ z%hmghyg)eca%balmlc agcu? h‘eglzyviﬁ?telqﬁ 99% ﬁ% S ee I){l 1‘09 %wo steéae) asa

I"uorop
colorlggstoil. ‘2 ¥ME (EWICED) é%MWISa%@’t’@mdél) 7Y}J5e¢ 21(@(8}9 W(bss 48D, 5.21 (s,
2H), 4&4'8'3(8 §1@V§@§|§)57‘&1902ﬁ°5"§ 55’3 2%116#2(ECM|5'1®1+HZ 369 (s,
I'H 7 I'H, J=8.0 Hz),
734(s IH) 712(m IH) 687(m 2H), 4.65 (d, |H,
Step3J=7.6 Hz), 4.55 (d, |H, J=7.6 Hz), 4.10 (t, 2H, J=6.0

Hz), 2.9 (t. 2H J=6.0), 2.12 (t, 2H, J=6.0 Hz).
Exanpl ¢/ 49] Rsepar aMsGhnEQH, QH,CIIT ans- 3 ydro- 4
H pyrro ' | -z™7 T quinolin-

lyl)-4-p eny”pyrrolldlne- 2. 5-dione

()-Trans- éfg@LQthdro 4 Hpyrrolo [3,2~gyh_-OMs

qui nol i n- IX 2 - phenyl - pyrrolidine-2, 5- du&gs

To a solution of (2-hydroxy-ethyl)-(1H-indol-7-ylmethyl)-carbamic acid benzyl ester (2.79 g,
8 61 mmol) in dichloromethane (50 mL) was added triethylamine (1.56 mL, 11.2 mmol). The mixture
was cooled to 0 °C and methanesulfonyl chloride (0.74 mL, 9.47 mmol) added in a dropwise manner.
The mixture was warmed to room temperature and allowed to stir for 2 hours. The mixture was then
quenched with water (30 mL) and 1.0 M sodium hydroxide (10 mL). The organic layer was separated
and the aqueous layer extracted with dichloromethane (20 mL). The combined extracts were washed
with 1.0 M hydrochloric acid (20 mL), water (30 mL), dried over anhydrous sodium sulfate and
evaporated to dryness. Methanesulfonic acid 2-[benzyloxycarbonyl-(1H-indol-7-ylmethyl)-amino]-
ethyl ester (3.46 g) was obtained as an oil
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was prepared according to the Exanple 40 replacing
2-chl or o- 4-fl uor ophenyl acetam de wi th phenyl acet am de.

WA ROOBINSS48DVEO-d 6) 400 MHz d: 11.511(s, |IH), PCT/US2006/004456
7.24-7.36(m 6H), 7.13(d, IH J=7.2), 6.8-6.88(m 2H),
4.49(d, IH J=8.0 Hz), 4.3 (d, IH J=7.6 Hz), 4.08(m
2H), 2.88 (m 2H), 2.088(m 2H). Exanple 50.

Step reparation of (+)-Trans-3-f5.6-di hydro-4H pyrrol o

3,2,1-zVI quinolin- IyI) 4-( ' 2-
chl or ophe roI I di m@Hggocyé -fpone () -

-(5,6-dih 4 pyrroto—+321—=+t] qu
lyl)-4-(2-cC oerhenyI) pyrrolidine- 2, oRE was

prepar ed accor ding dis Exanpl e 40 repl acin
2-chl or o- 4-f ' Wor ophenyl acet ami de with 2-

chl or ophenyl acgt ami de. 1HNVR (DVSO-d 6) 400 ™M d:
11.655(s, IH), 7.41-7.48(m 2H), 7.27- *BS5(m 3H,

J=70 gaolutlzn %? &gthaﬂehlnlfoﬂrc £ei)- [bélfﬁ@)?@a@&(mnghodol-’ﬂ{m%i) -amino]-

ethyl %s;_(ﬁr @G. 56 gg‘iﬁlrﬁnnglp_ﬂn dlrgetbgquipargw (ZOBQIQnﬂb%léh kag been cooledg °C was
added:érodinﬁlrlfyﬂndbrmd%) {n)miféralresl: Bhe(BacBoliniage GradaltdwRy fo' ik & 0 °C for 1 hour

and tl en qu%]l%heégb]g etHPzadla 1|01|ag \H%ter%tg' IFILQE@E’ n ue?lgq%yeawﬁ %{F%ct%i with ethyl
acetaﬂe}({gy 20 wlly Thg combined; grgangpeixtyaxits were washed with water (3 x 30 mL), dried over

anhydl-&ls)smﬁm{l I\ e Qbﬂlebé{])g&lted?fo Ei%léxss pﬁﬁ](e '}é}l 89 WhE u%l’ﬁeé §1ﬁ&egel

was prepared accordi ng t

CthI@IQﬂﬁPBY@Mmg pith éwbbmwmaa@@taﬁmw smcho 1H—[l 4] lazepino[6,7,1-
hilinddteBEdntydxly IieiRid Benyy1 8&&t@03 gerao lddniividd QQmw@)steﬂng VeBlorless oil.

H Nl%Rdéﬂ)FiES(@& 1\}1}? & 7. 6674%59((1],[.? %4 Qr&éﬁ) 27d177 é%n(x r?,;{) .48 (m, 1ED),

5.2-5.05 (m,2H), 5.9-489 8m 2H), 24,2 (B, 7B), 6.9,3.BHn, 27); BEMS (M-2H)= 307.
2.07 (m 2H).Exanple 52. Preparation of
(+)-Cis-3-(5,6-di hydro-4 Hpyrrolo [3.2.4-2zV

qui nolin-lylV4-( ' 4- met hoxyphenvD- pyrr olN.dh
5-di one 3-(5,6-Dihydro-4 Hpyrrolo |
qgui nolin-1-yl) - mey hoxy- phenyl ) -
prepared as in
the nethod of Exanpl§ 2, Protocol B
()-cis-3-(5,6-diydrp-4 Hpyrrolo [3,
qui nol i n-1yl)-4-(¥=Tret hoxyphenyl) - pyrr
dlone 1HNMVR (cau 3) 400 MHz d: 8. 62( , IH, 7. 15(d

6.7
2 ::}Lo aJs_letlgn pg A dl}i}y(gf) dla-f [?f_lljcln %ze_%l}_%ﬁﬂzl)-hz]gqfioﬁ?}(_%arquyf gm%begzyl ester
(557 hiz,)1,8 BmOB,imantFdiops BtrAdF i furdH)l ) m?) £ 0{ €, was added oxalyl chloride (238 ul,
2.7 mmol) followed by a further portion of oxalyl chloride (340 pl, 3.85 mmol). The mixture was

Step

stirred at 0° C until all the starting material has been consumed before being cooled to -78° C. Sodium
methoxide in methanol (0.5M) (10 ml) was then added slowly and the mixture allowed to warm to
room temperature. After 1 hour at room temperature the mixture was then diluted with ethyl acetate
(200 ml) and washed with water (300 ml). The organic layer was dried over anhydrous sodium sulfate
and evaporated to dryness. The residue was purified by silica gel chromatography, eluting with a ethyl
acetate/hexanes (1:1) to afford 7-methoxyoxalyl-3,4-dihydro-1H-[1,4]diazepino[6,7,1-hi]indole-2-
carboxylic acid benzyl ester as a pale yellow solid (481 mg, 67 %). "H NMR (CDCl;) 400 MHz §:
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2H, J=6 Hz), 2.10(m 2H). Exanple 53. Preparation of
("+VC s-3-("5,6-di hydro-4 Hpyrrolo [3,2.1-27]
W@ 00n084484 | vl ) - 4- (2, 5- di met hoxyphenyl ) - pyr r ol PCi/n82086/004456
5-di one 3-(5,6-Di hydro-4 Hpyrrolo [3,2,1-2/]
qui nolin-I-yl)-4-(2,5-di met hoxy-phenyl)-pyrrol e-2, 5-
8.26-8H GIME2H)D T 2PA3Sn, ), M1 0k nED) Je321.§’andIHSHﬁ)$dlﬂc(ﬂd2Ib)J—8 0 Hz), 4.94(d,

2H, J%%‘?M??@r’?ﬁ%‘*ﬁ OO R B o .2, 1-11)

Step @ui nol i n-1yl)-4-(2, 5-di met hoxyphenyl ) -pyrrolidine- 2,
M(ECDCI 3) 400 MHz d: 8.0(s, IH, 7.19(d,

689(t ddin,J=7. 2 Hz), &
44- 3H)tBuG’-k 84(d 2H J59

4 Preparatlo
6 di hydrtb-4 Hpyrrolo [3
) 4- (2-chl or o- 4-
fluocmphenyl) pyrrolidine-2, 5-diong-3<(5,6-Di hydro-4
H pyrrolo [3,2,1-z ] cBZ

ql’%)lrllogoluﬁoﬁ oy’} %etﬂ Cr(y%xzﬁ{lll 304{E§:1h dr% I1 Ho[g gr]cﬁaﬂgfﬂ §7Hy}gﬁrgiofe 22<:arboxyllc

acid bewpgyl esfer ﬁ‘bg 1 tnFﬁi‘ 1 ﬁ%mmﬂ) apfl I@R]Gﬁpﬂcétamlde I@'?’(ﬂtm& d134 Blmqlbm anhydrous
tetrahydrgﬁuﬁm((iér ﬁl)%t &d @as@id@édﬁ%gﬁs‘ﬂnﬁt-tﬁt&}wé (ﬁh?m%% & hm81Y] The mixture

s oA o £ e AR iR ) b th mistur
stirredlfbr BRGiSs atlrddm tehpOdture. ThS (igturd |vl)as then diledBoiiRthyd Hetate (300 ml),
washegiyi%&l(vd?tefg{br% rh]lgg'gﬁlg tl'li%};gﬁi?nla;%(ﬁfed %J/_ér ar:lh:y%l"O%S |s_(|)zdzlim Sslﬂf%’[%.( Phe residue
was puriflied b sHiemgél phosatoglaplel, elatii; wih akitior eccBit/Bx6acBihy)dp effdrd 7-[4-

g | g -
(1" IA(%)IP% gf)@ chh[)?o 55 11 Mllo 1K %yrrg)_l 3113 ? dlhségo L, 4%d1az§p130[6 7.1
hﬂmd@ﬁ&p%é?f)éﬂl%l fen a%ﬁﬂa%a h@ht e b Drip) dﬁ%R (DMSO-
de) 400 M{mtlm@d(dom Bxannizf 18, 94(E’r1r=1y edsy 7 fim, 1), yl1917CB 8(m, 6H), 6.98 (t,

1507 6575 630 JLS 5 bt B4 Labih il 210 .o5m, 2,

di one. 1H NWR (DI\/B@I 6) 400 MHz d: 11 66(s, |H)
Examp eliﬁ(llq ala't_fn 0 : -Tfang-7- 4- -1?1 23( -2 -d o-p 7% n- - ’- 4-dihydro-

, 1/
1H-[14 ] disze no 'a.; 1- adohe-24e rbolla Ad n)_-;_,Au st . 2. 79(t 2H,
J=5.6 Hz), 1. 97 2H) . Exanpl e 56. Preparfati on of
C+VPhosphor|8 ano [trans 3- (5 6 V(i 8 -4
H pyrrol o3 2. <81
H i ndol - 3

Magnesium turnings (195 mg, 8.0 mmol) were added to a solution of 7-[4-(1H-indol-3-yl)-
2,5-diox0-2,5-dihydro-1H-pyrrol-3-yl]-3,4-dihydro-1H-[1,4]diazepino[6,7,1-Ai]indole-2-carboxylic
acid benzyl ester (230 mg, 0.44 mmol) in anhydrous methanol (20 ml) and heated to reflux under an
atmosphere of nitrogen for 1.5 hours. After cooling to room temperature the mixture was poured into
ethyl acetate (200 ml) and washed with 1 M hydrochloric acid (100 ml). The organic layer was dried

over anhydrous sodium sulfate and evaporated to dryness. The residue was then purified by silica gel
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Step | (+)-Trans-3-(5,6-di hydro-4 Hpyrrolo [3,2,1-z;]
quinolin-1-yl)-4(1 Hindol-3-yl) pyrrolidine-2, 5-
welt@nesdi® 0 g, 8.13 nmmol, prepared as in EXxanpPEI/B$2006/004456
Procedure C) and formal dehyde (30 m, 37%in water) in
tetrahydrofuran (30 mM) were stirred for 14-16 hours

chrom@ogra sIn@ EPLOP ey acettlfeSin Bk ahdst6 y RIS - RER-TH[AK ER-indol- BJS}I)-Z 5-

o 2 T PR oS
as an &Bivhiat selid &05 mt‘HWR (RMEQald) 4000z 8:6d 6ed1 Kby, £581(d.d H, J=2 Hz),
ra Ay AR ABOT 005 S, pSL b BReE s gy
2H, J=/ii6i7), zgsgd@ 2H7J7%6 anfl 288 Hz), ¢38e, 28D, 3.92(m, 2H). '

1(ﬁ 6- di hydr o- |4H;1p%/r|r|(zll_o [3I 231 -|J]qU| nolin- 1-yl)-

hﬂmd8177%61)-p4r1'6hdmax$d18ne( 5, 6- Di hydr 0-4

H-pyrrol 0[3 2, I-y(Jqlnl nol i n- I-yI)-IhmdroxyrrethyI 4- (I

e A
N .M_ES'tB 3. St val ent s)

fol | owed bythadltlron of tet Ie(%%solutlonln
acetonitrile, 2-M). The reacti m xture was stirred

at roomterrpéz??ature for 20 mn and cooled to -78 C. A
s @bt o/ - B (1 Fripdrl Gridpb b Wione-oireolidin-#yl-3dodihgiradd- g) in

[1,4] d%é}ﬂlogd 9 'If%f] Hﬁ@l%-z(c%rﬂ&})hc%ﬁ béx%?éite@h 61 ?r% 6:31 AnfoByand@ 109N

he reaction was_ brou oom t errper ature

palladmorsqarhOPébPOfrw) Ty ouSDT BN 4 TS B0 | osPhcre of
hydroéﬁ%ﬁmoﬁfseﬁﬁéa@alﬁﬂ ¢rad then ﬁmeddmeugmbewf ctlite dnchye ﬁltraﬁh

t ut ed it
evaporghgiiatiancn Brie v eSO 28 Sttty A dpnipors .1
hi) 1ndbl‘-hy|]$—p§'&rc(lﬁ;lrﬁ -2i-thigoly a3-ad off white solid (95 mg). "HNMR (DMSO d(,) 400 MHz 6:
1104(:21L By, J%lﬁ%ﬁﬂ%ﬁ{@%%”ﬁ% &r?c;,'é J:j=|)2n8;_"a_n(1|56 ],09, 1HL, 1=7.2 Fa),
6.59-45%m) 310, 4 Thcbngtl, Tt W‘W%@H%?Hﬁémw{r@ 2513, .17 (m, 2H).

(s, IH), 7.32-7.39 (m 12H), 6.84-7.24 (m 2H), 5.49
(brs, 2H), 5.03 (m 4H), 4.61(dd, 2H), 4.06 (brs, 2H),

Exampledé. 1y 5. ' 2H), 2.07(brs, 2H). The phosphoric acid
dided I"J'Za}biht}eﬁisﬁfeteﬁﬁmédﬂ)y néaaming3he( zﬁtlﬁt}ddﬂ'alykd.srdmgénase enzymes in

metabEﬁ_ $ ﬁa Sﬁlvg [zeeqs uSlﬁg % egrlg%ol)l(lgr%l clorrﬂ cln.?ﬁ T§ H1e| assay, v]g]as Iperfor{ned as described
in Profi@gal B@hujpal AR (QeH e P anueopaN@&@%ctlz@Cﬂbyrowa@twn

Assayz t'[‘éﬁr{eglg h@?anrc%?&} LARES R h&aHAdRE, o, altamésl!? hetiR vRfe maintained at

oc rogen hours. The 'm xture was filtered over
37°C. % £0p AdherontiselSvary B isine HYSEM f5digi(e g/(h%lu%ﬁfa Spplsmepted with
15% Iﬁﬁﬂ-lﬂaoﬁvﬁé& F1$,20 8™V L-glutamine, and 10 mM Hepes pH 7.5. Suspension cells were

maintained in RPMI 1640 media, supplemented with 10% heat-inactivated FBS and 10 mM Hepes pH
7.5. Briefly, cells were seeded in 96-well plates as set forth in Table 1 and incubated for 16-24 hours.
Candidate compounds were serially diluted in DMSO, further diluted in cell culture media, and then
added to cells (final DMSO concentration of 0.33%). Cells were incubated in the presence of
candidate compound for 72 hours. MTS stock solution (MTS 2 gm/L, PMS 46.6 mg/ml in PBS) was
added to the cells (final concentration MTS 2 gm/L and PMS 7.67 mg/L) and incubated for 4 hours.

SDS was added to a final concentration of 1.4% and absorbance at 490 nM was measured within two
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(5,6-di hydro-4H pyrrolo[3,2,|-zy]quinolin-|-yl)-4-(l
H i ndol - 3-yl ) -2, 5-di oxo-pyrrolidin-I-ylnmethyl] ester
W@ 2008/0943849) . Exanpl e 57. Preparation of PCT/US2006/004456
(+) -trans-2- Am no- propioni c aci d-3-(5, 6-di hydro-4
H pyrroloj 3,2,1- //1quinolin-I-yl)-4-(l
hours kingWiSlhterdadét. )ﬂ% Iésod&a@ YSFrRY b 184 bddicaitiation ofiEBinPotind @&t REults in a

Ste i To a -trans- 3-
50% r?—i{uﬁgﬁ% fd{g[ngm erlo Fla ﬁ%ﬂ?é’g Hweyefd)to Férﬁvgwgl!gg%étlegwth DMSO only
(0.33%) dnl whis tadahirted3isipnk hepliidaotepeisiveradalgsvehis A valieSweraglvin inrTable 2
tetrah ran (8 m) was added Ncar bobenzyl oxy
for the (iomﬁom}aszl%gélj equi val ents) followed by the addition of
HBTU (1.5 equival ents) and DI PEA (2.2 equival ents).
Thepitixt ure was stl rred at room tenperature for 15h.

NLEebs ). sgmecénrlg@"n c | ayer was ggmpar at ed

[Ted. The rebid S prlTled by ca gel
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chrol
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VT T 1A T T

| Py
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1 e
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(BUuqans 2- agLolggepr opi oni ¢ aci d- 3- @006-di hydf o- 4
Hpyrtotof—32{ t=yrquinotin= |-y|) A=

HE 5980l - 3- y| ) ichrosic ivelegenoys lewend n- 1280 net hyl | est er .
1 ( DVBOd Bleadt00 Mz d: 11.10 (slgodoH) . 8.5[(s, 2H),
6 =7 oL (m—2H, 4. bz(gdd, Z2H 1 4. 07
(BC3 oH), 3 pwstlerm 1) 2 87(hrsPO) 27 28 (s,

6
5
a
| -

K- MELOR( brsme?a'ﬁ@ymal 40 (d, J = 6.4o¢dz, 3H).| Exanple
3. _Preparatipn of (F)-trans-Z- Am np-acetic
} -V-Z‘z’( 5 6- domfﬁpn 4 Hpyrrolol3, 2118081 gui-nek n-

yI)-4-dH—indoI 3-yl)- 2 5- di oxo pyrrolldln I -yl
met hyl ester ()-trans-2-Am no-acetic
aci d-3- (5, 6-di hydro-4Hpyrrolo [3,2,1 -ij]quinolin-
1-yl)-4-( 1H i ndol -
3-yl)-2,5-di oxo-pyrrolidin-l-ylnethyl ester was
prepared as in Exanple 57 by replaci ng Ncar bobenzyl oxy

al ani ne with N-carbobenzyl oxy glycine. 1H NVR ( DM
6) 400 MHz d: 11.19 (s, IH), 8.46 (s, 2H),
6.82-7.43(m 9H), 5.61 (s, 2H), 4.65(dd, 2H), 4.08
(brt, J = 5.6 Hz, 2H), 3.88 (brs,
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Table 2

2H), 2.87(

t, J =

5.6 Hz, 2H), 2.

48 (s, 2H)

= 4.8 Hz, 2H). Exanple 59. Preparation of
W@ 2)0608@Bs - 2- di met hyl am no-acetic aci d- 3- (5. 6- BCTIYS1006/404456
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To a solution of ()-trans-3-(5, 6-Di hydro-4
H pyrrol o[ 3, 2,1 -zy] qui nolin-I-yl)-Ihydroxynethyl -

H-i ndo

-3-yl)-pyrrolidine-2,5-dione (0.5 nmol)

in

2.08(t,

J

ester.

4- (1

Thanydr
1.2 equi

t

i Bequ
.|5gequi v

2.&eqmlhent S)

t gnperht 4

urg% E§ Aliced presst

furan ( 8

m ) Was adde

al ents) folhowed by th
l ents) and DI PEA (N, N

The mxture wa

0 NSN-— di met nyTgi

5 stirred at room

ci ne

e addition of HBTU (
di i sopropyl et hyl ami ne,

e for

15 hayrs.

The so
Ir'e and the r

esi due was taken u

vents were renoved

pin

ace
eyér was
eFesi du

ate and
separ at ed

b \WAS purif

Ter (11,15
and dried to

M)y The organic
yield a residue.

i ca

el uted w
- di net hy |

th ethyl acet
am no-acetic

<} .
ied hy chr om tngraphun a sil

@e hexanes to vyi

eld

6- di Nydr o

AFFpYyTTOI 0 [

1Hi ndol - 3-yl)-2,5-dio

er

1H NMH

R (DVBO-d6) 4

Tt quinol

Z,
pyrrolldln | -yl
NHz 1110

n-

Z41(m  of
3. 21

2H),

hr c

5.70
?%s Zkb(n;.

4. 62(dd 2H) ,
s 2.23

rs,
ar ot | on r\'F
CAT CALT

5N
K O
ool
D

%

r o

T T "

2N
=L ar

o5

I soni coti 1
5. 6- di hvdr ¢

l:vgrml a 60

- H ~ b
I3
)ﬂk#pyrrolo[

LI -

3.

I\J

. 1- //]quinolin-
1

Lyl)

S N1 ~+

+
di hn

ndot—=3=y B4
trans-|1 sof

vdro-4H-p

4#:) tiroxo= Py
igotinic aci

rfolo [3 .2,

1
I Ul

g
1-i f]lquinolin-

dl = i'yl IIClII |

]
(N
<~ N —_— ' NI
(2]
T

I

=
N—r

o3

Hxi ndol -

qgo-pyrro
59 h\/

Al
1 §in-1 -yl et

'
(@)
—= b5 Nt

C

xyEyrldlne
(d,

I-ggNl\/R ( DVBQOd
D~ 7.83 (d,

n%ﬁ ester was prep:

6) 400 Mz d: 11.
DH), 6.83-7.42 (m

ared
th
19

-  HCY-THT29 | K562 | MCE7

(]
-
==
n g~
g

Y| 3G [

, 2H), 4

.65(dd, ZH),
brs 2H). Ex

Z,05 (bit, ZH),
aitpl e 61. Preparat

D | ff1

1457

! C)_l\)/"
N
o
[0}

n\lrrnln |Q
Py o0

fd ()-cis-3-

reghyl i ndol - 3|

L yI) -1 - et hyl
5,6-dihydro-4

on

< =-pOo
—_— =
-0
S — ' oF

3-

ui nolin- |
thyl pyrr

Cyly-4(1 -

bl 1 di ne-2, 5-dione.

L3 T =3
tg ATS% :DH-cd%

Exanip

Number]
N
~JoopNT ¢

200 ' Wi T

N of 3-(5, 6-
layl)-4(1 H

~

fi hydr o- 4F pyrrol g
ngI-B-yI) pyrro

Compound
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indol-3-y1) pyrrolidine-2, 5-dione
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(&)-Trans-3-(5,6-dihydro-4 H-
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2, 5-dione (100 ny, see Exanple 1) in anhydrous
di net hyl formam de (5 ml) was added potassi um carbonate
w@ 0os/ogpsand net hyl iodide (0.1 m). The m Xt UPET/BR06/004456
stirred at roomtenperature for 48 hours then poured
into ethyl acetate (100 m), washed with water (100
m), dried over anhydr ous sodi um sul fate and
evaporated to give 3-(5,6-di hydro-4H-pyrrol o

[2 2 1 ;f1 ol Al AL nathbael 1 nAal 2 ]

-

Lu, - L IIJ \.IuIIIUIIII _yl/ hI'\I IICLII_)’IIIIWUI J _yl
-nmef hyl pyrrole-2, 5-digone as a red sol|id (93 np).
Step 2: Toasolution@ 3-(5, 6-di hydr o- IH—pyrroIo
[3.P.1-27] quinolin- |-yl)-4(l

= rgef hyl i ndol - 3-yi) -1 ne@yl pyrrol e-2, 5-done (93 np)
E M'fret hanol (5 m ) andeet hyl acetate (5 M9 was added

TO% PAd-T (50 ng) and fQe mxture stirred_at room

tenperature under 1 at fbsphere of hydrogen for 48
hCu-c_ Tnl vene (SOm WS arlrlr\rl and tﬁ%%wﬁ%
Sstifred at roomtenpef g ure under 1 atnp&phere of

‘I‘hvd o0den for 2 hours.| The mixture was thén filtered

F hrpugh a pad of celifeg and evaporated ft@ dryness to
Zvi el d&~a residue. The y&sidue was purifi eek US| ng silica
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>0

70707 (m—2H— 7 B4 (d 1H 3=7 2 tbY 5 02 5 g7
(mIH) 6.85 (t, IH|&7.2 He), 6.74 (R IH, J=6.8
Hz) .64 (d, 2H, J=6 4 Hz), 4.78 (m 2HF, 3.75-3.84
(m 2_H), 3.45 (s, 3H)} .3.27 (s, 3H), 2.77& (t, 2H,
J=5| 6:Hz), 1.98 (m HjEExarrpIe 62. Preparation of
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d
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'—'_
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~J U \J

Example | A549 | DU- |NCI- [HCT-| HT29 | K562 | MCF7{ MDA- | NCI- | NCI- | PC-3 | SK- {SKOV-3

poriooTOuUTTICT
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_§di hydro 4H-pyrro| o[3,R,I-//]qui nollne and Li HVDS
g(li h um hexanet hyl di srfi ane) in tolueng Br (5, 6-
zdi hl%/dro-4H-pyrroI o[ 3,2, 1-//]quinolin~l
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(I Hindol-3-yl)-I-phenyl -pyrrol e-2,5-di one, which is

reduced and deprotected by treatnent with My in
woredohas@aB4 as in Exanple 2 procedure C, fol | owedI/bg2006/004456

catal yti c hydrogenati on over palladiumon carbon to

yield (+)-trans-3-(5, 6-di hydro-4 Hpyrrolo [3,2,1-//]
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acid (1.5 nL) was added at 0 OC. The resulting m xture
was stirred for 1 hour, diluted with ethyl acetate

WO 2®6/08d434 washed with water (2x50 ni), dried POUFUS2006/004456

anhydrous sodi um sul fate and concentrated to give 0.91
g of an orange solid. The residue was purified by

col umm chromat ography eluting with 20-40% et hyl
acetate in hexane to give

Q(:erlh\lhlrn /ILIn\lrrnlnrQ ')4L HEE TR | ol vl A (2
Py =P @ PYT T OO P &, !JJ\,I,IIIIUIIII1 LIy ) LA
> nethoxyphenyl) | H pyrrol ef 24 5-di onef bp 99-101 QC, 1H
g NVR (CDA 3) 400 (MVHz d: 8.0L&s, 1 H| &.81 (bs,| & H),
©w_ 7.20-7.25 (m 1H, 7.06-7{08 (m 2 H, 6, 85-6.191 (m
D =2 ), 7.25 (t, 1 H, 6.13 (ch J =804z, 1 H, & 24
% S 2H, 3.66 (s, 3H, 2|® (t, J £%B.0 Hz, 4 ),
o 2.2 440(m 2 |H). EXanpt £ pb6. Preparation of | o
O 3-r@- (benzyl oxy)phenyl 1-4-{'%. 6- di hvdlrgd- 4H pyr rjotior 3, 2
B l guinolip-yb—tHpyr+rple-2-5-di-one
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5 §?ccard|ng to Exanple 65, efmpl oying
Z =2- (- (benzyloxy)phenyl)ace am de in place of
2= (B=rethoxyphe acetam ge. Vp 262{265 0C,
<égl(\"\/@Dl\/ISOd 6) 40 Mz d: 1@ 96 (s. :L$1) 8.01 (& 1
H)I 72 33-7.45 (m A7 H), 6.99(d, / ={6"8 Hz, 2 [H),
5 6.8 (d J=72H, 1H,|&63 (t, .Léﬂ 6.09 (&, J =
()
S 8.4H, 1H, 513 (s, 2HS4.27 (M 3 H, 2.925(m 2
= H (215 (m 2 H Exanple éx7 Rrepafati-on—of
2 3-(k, 6-di hvdro- AH- pyrrol o B,=2. 1-i j 1qui%ol i n-1 -yl §-4- (4
M f uor ophenyl ) -l Hpyrrol e- 2,5-dione. | © ©
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L —_acc ﬁ e 65—ehploying
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& et hoxyphenyl ) aclet ani de. Mp ©234-235 0CF 1H NMVR |( DVBOd
= gb) f00 Mz d: 11105 (s. 1 H), 8.07 (d¢, 1 H, 7./42-7.46
© Eml2H, 7.72-7122 (m 2 H, 6.83(d J =7.2H, 1
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= = : :
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heated to reflux for 1.5 h. After cooling to room

tenperature, the |ight yellow solution was dil uted
wowaok/oed4By| acetate (200 nmli), washed with 1.0 RCT/US2006/004456

hydrochloric acid (2x50 nL), water (100 ni), dried
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roojnd enper at irg and naijngai ned at| Koom t enpekat ure
for m nut es.2The reactron m xtur g was dil pt22d with
dicw!oronethﬂne (80—~ ‘"—‘s!ﬂ.ﬂ'4 wiHHR—Sat-tratpd—agqueeus
Ssod un1bicarb0nate (15 nL), water |(15 nlL) ang
“satprated sodilum chloride (15 nl).| The organ|c |ayer
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Exanpl e 70. Preparation of
(+)-Trans-3-('5, 6-di hvdro-4H pyrrol o

W@ 2@d/084434ui nol i n-1-yl)-4-(4- PCT/US2006/004456
fl uor ophenyl ) pyrrolidi ne-2,5-dione .
3-(5,6-di hydro-4Hpyrrolo[3,2,I-ij]quinolin-l-yl)-4-(4
-fl uorophenyl ) -1 H pyrrol e-2, 5-di one prepared accordi ng
to Exanple 67, was reduced by enploying the nmethod of

Exgnple 68 to yield ()
trgns-3-(5, 6-di hydro-4H pyrrol o[ 3,2,1-ij]uinolin-I-yl
)-4-(4-fl uorophgnyl ) pyrrolidine-2,5-di one| 1-

i j Jlgui nolin-I-yll)-4-(4-fluorophenyl)-lHpyrrole-2,5-d

pd. Mp 208- 210 |[0C, 1HNVR (DMSO d6) 400 MHz d: 11.52
sl 1 H, 7.40-7.43 (m 2 H)| 7.32 (m 1 H, 7.13-7.17

I LI

miS—H—6-82=6—89—(m 2 H 4 53 (M T H 436 (M
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E
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(£)-Trans-3-(5,6-dihydro-4 H-
pyrrolo [3,2,1-ij] quinolin-1yl)-4-
(4-chlorophenyl) pyrrolidine-2, 5-
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(£)-Trans-3-(5,6-dihydro-4 -
pyrrolo [3,2,1-i] quinolin-1yI)-4-
(4-trifluoromethoxyphenyl)

pyrrolidine-2, 5-dione

(+)-Trans-3-(5,6-dihydro-4 H-
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(thiophen-3-yl) pyrrolidine-2, 5-

dione

(£)-Trans-3-(5,6-dihydro-4 H-
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Step3 To a solution of

(2- hydr oxy-ethyl)-(l Hindol
whewspsosest er (2. 79 g,

8.61 nmol)

-7-yl nmethyl)-carbamc acid
i n di chl or oneCTYEA®06/004456

(50 m.) was added triethylamne (1.56 n_, 11.2 mol).
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(&)-Trans-3-(5,6-dihydro-4 H-
pyrrolo [3,2,1-ij] quinolin-1yl)-
(2,4-dichlorophenyl) pyrrolidins2

5-dione
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nmet hoxi de in nmethanol (0.5M (10 m) was then added
slowy and the mxture allowed to warmto room
wo eovpes@sure. After 1 hour at roomtenperat ur ePCES2006/004456
m xture was then diluted with ethyl acetate (200 m)
and washed with water (300 ml). The organic | ayer was
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dryness. The residue was purified by silica gel

g
T+
P

chy omat ography el uting w-th a ethyl-ace
(141) to afford| 0 ©
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7.5. Briefly, cells were seeded in 96-wel| plates as

set forth in Table 1 and incubated for 16-24 hours.
w@anwdiogkase conpounds were serially diluted i n BVB052006/004456

further diluted in cell culture nedia, and then added

to cells (final DWVMBO concentration of 0.33%. Cells

were incubated in the presence of candi date conpound

for 72 hours. MIS stock solution (MIS 2 gniL, PMS 46.6

Fg-H—A—PBS)—was—added—t-o-thecells (fina

Ilsl T
conﬁentration MIS 2 gmL and PMS 7{ 67 ng/L) and

i ncljbated for 4 hours. SDS was addpd to a fina
congentration of 1.14% and absorbante at 490 nM was

@fured within twghours using a p|atereader. The|l C50

) defined as the |concentration of conpound that
guction T the nunber —of  viabt=
to control wellp treated with PVSO
lculated using non-linear

SKOV-3

PC-3| SK-

é & egfiessi on anal yswas. |1C50 val ues pwere given in Table
Z B for the conpoundg |isted. Tabl e fDocket No.

& QA | PCT/ 16887. 142 Tabl e2 00 4Docket No.:

S SAQ|I | PCT/ 16887. 144 90Docket No.: |AQO || PCT/ 16887142

cket—No. —AQITHTPCT/ 16887142 cket—No—

I¥PCT/ 16887. 14308cket No. : A
|'TPCT/ 16887. 142D9cket No. : e
AQJO[1 1 PCT/ 16887. 142Docket No. :
AQJ | | PCT/ 16887. 143Docket No. :
A L1 PCT/ 16887 142Docket No.

<

AQO IIPCT/16887 142Docket No. A@ﬁIIIPCT/16887 143
4Dogket No.: AQA I I|PCT/ 16887. 142 (ODocket No.
AQQ| I L PCT/ 16887 147Dqcket No.: AQd Ll PCT/ 16887 142
ooDpcket No.: AQKIIIﬁCT/lGSS? 1420okket No. :
AQOI11PCT/ 16887 142 oExanple 77 Exponentially grow ng
§NDA MB- 231 cells or] Paca-2 cells were seeded at 1]000
telfs per well in gix-well plates jand allowed to
gattiach for 24 hourq. MDA-MB -23 1 jand Paca-2 cells
mer g cultured in DYEM suppl enented with 10% (v/v)
o €|l calf serum ( FCS) and 5
JPenjcillin/ Streptornycin at 37C ing@iﬁCﬁQ. MDA- MB- 23 1

1 0. Vo + o]l lo. =l $e
dallu]l FdlUd-2Z2 Wl T coljdur rored€351T1T O LI

PS>

Example | A549| DU- | NCI- [HCT-{ HT29 | K562 | MCF7|MDA-

Number
58
59
60

Compound

if]quinolin-1-yl)-4-(1 H-indol-3-yl)-
2,5-dioxo-pyrrolidin-1-yl methyl
(£)-trans-Isonicotinic acid-3-(5,6-
if]quinolin-1-y1)-4-(1 H-indol-3-yl)-
2,5-dioxo-pyrrolidin-1-ylmethyl

pyrrolo[3,2,1-f]quinolin-1-yl)-4-
dihydro-4H-pyrrolo[3,2,1-

(&)-trans-Amino-acetic acid-3-(5,6-
(1H-indol-3-y1)-2,5-dioxo-

dihydro-4H-pyrrolo[3,2,1-
(£)-trans-dimethylamino-acetic

acid-3-(5,6-dihydro-4 H-
pyrrolidin-1-ylmethyl ester

ester
ester
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carci noma cel
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(#)-cis-3-(5,6-dihydro-4 H-pyrrolo
[3,2,1-if] quinolin-1-y1)-4(1-
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pyrrolidine-2, 5-dione
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efficiency was defined as the average nunber of
colonies fornmed divided by 500. The surviving fraction

worwededsBhed as the plating efficiency of a capdi/us10e6/004456

compound di vided by the plating efficiency of DVSO

mul tiplied by 100. For candi date conpound titrations,
the 1C50 concentration was determned by fitting the
equatlon y=Ae Bx to the data points and extrapol ating
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Exanpl e 80. MDA-MB-23 1 cells were serumdeprived
overnight (16 hours) in the absence or in the presence
wo@Rooblogs4Bndi cat ed concentrati ons of the separ aP€I/US2006/004456

enantioners (+)-trans-3-(5,6-di hydro-4 - pyrrolo
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inhibitory effect on c-Met phosphorylation at greater
weomweesdssat i ons (10 to 20 mM. Additionally,

(-)-trans-3-(5, 6-di hydro-4

qui nolin-1-yl)-4(l

decreases the phosphoryl ation of ERK1/ 2;

downstreamtarget in the signaling of the c-Met

-i ndol

contor (@FoVaY o o

ty+rgsthre—ktrase—+eeep
81.
i nj
humpn breast cancer

Athym c femal e
’ct ed subcut aned

L9 2

nude m ce (CRL:
usly in the fla
cells (8 x 106

OCCT—C Uy

Mjrm}"mBR

o e [ =
ot D.

PCT/US2006/004456
H pyrrolo [3,2,1-//]

-3-yl) pyrrolidine-2, 5-dione
a wel | - known

Exanpl e
wer e

Nk with MDA-MB-23 1

cel | s/ nousge).

O
P
gln

nj ecti on, MDA-N
itrogen # 11965

B- 231 cells wer

e cul tured

-092) suppl enen

ted with 1

hea
buf

rnactivated 1€
er solution (In

Ll 3 n/ CF v At ~

tal bovine seru
vitrogen #15630

'\:ru T} /I n\u trog

Don
LB

)

n
pp

\JIIIIIII UllelUl

5% CO2. Tunors
oximately 50 nmm

LA T S A

m (FBS), 1
080) and

ﬁlﬂ
=t en

D three groups ¢
post injection,

mce wth est

ire

|
&
VI

iTed |ntraper|tc
rfolo [3,2, 1-y
ol i di ne-2, 5-di

ngarry wtim ()~
]1=2qui nolin-1yl)
ofie (160 nu/kq)

CiS-3-(5, 6

() -

qui

B

nlnr\

rans- 3- (5, 6-di I
hol i n-1-yl) -
60

ydro-4 -pyrrol o
-indol -3-yl) p

admnistered |
S0H

[3’ 2’ 1- y]
yrrolidinet

~J

seefl o
veh

A\ I IAYJ

-1
a (1 ol e
I.Lo \J. ) :Ial LAY
il (Iipiodo
cle control. Dy

as the vehicl e

ug or vehicle was adm ni st

at 10 ng/

eve
TUFT)I"_‘SI ze was eval

ot

Ygthree days f

Cnr anch C‘Ilt

r~a total often
uated peri odi ca

act ture—vol

| &y during
upe was—cal

ol.u
2usi
T1en

waAAuTT

Jyl LA YA
ng the fornul a
gt h _and wi dth of

TCT

L x V@)/Z wher g
the tunor, res

T oT

pectively.

ar i
Hre

hnmetic nean tur
at nent group +/

or vol ume was ¢
standard error

al cul at ed

wlne
=0

nmeans for each
he nmean startin

group Were norn
1g tunor vol une

Bl 1 zed WT

det

Fi

Ll
LN

ST T e f ot a1 1nC

[2 2 1 /]

v v nl A
1T UT0

case T tumor
with ()-cis-3-

1 Fon
orurre. St

H-indo

Example | A549 | DU- |NCI- [HCT-| HT29 | K562 | MCF7|MDA- | NCI- | NCI- | PC-3 | SK- {SKOV-3
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Compound

7-[4~(1H-indol-3-y1)-2,5-dioxo-
2,5-dihydro-1H-pyrrol-3-yl}-3,4-

(*)-Trans-7-[4-(1H-indol-3-yl)-

dihydro-1H-[1,4]diazepino[6,7,1-
hilindole-2-carboxylic acid benzyl

ester

[1,4]diazepino[6,7,1-hilindol-7-y1)-

hilindole-2-carboxylic acid benzyl

2,5-dioxo-pyrrolidin-3-y1]-3,4-
dihydro-1H-[1,4]diazepino[6,7,1-

ester

(#)-Trans-3-(1H-indol-3-yl1)-4-

(1,2,3,4-tetrahydro-
pyrrolidine-2,5-dione
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pyrrolidine-2, 5-dione or ()-trans-3-(5,6-di hydro-4
-pyrrolo [3,2,1-y] quinolin-I-yl)-4(1 Hindol- 3-yl)
W@R00608d484 ne- 2, 5-dione at 160 ng/ kg reduced tRET/US2006/004456
nornal i zed nmean tunor volume of human breast cancer
xenograft by 80.5% (p = 0.0037) and 43.5% (p = 0.133),
Examplegpectively, conpared to vehicle treated control.

S orﬁ&? ér:*% ProARERb S &4s oﬁa@é’ Po8isf vl eRddalie €,000 &fis per

el et o St P MBS oSS Sl b e
culturddf IMEMsdupEliEaked VA 0% (vov)ifetplestisamn (RER-NBS2E 1

o6 Go, t - estrogen
rnc B O VM U 0 £

recep@omgﬁ@v@@p@ﬁpl(epqggﬁncerl %éﬁ‘g’ltlﬁfﬁr(flg?mas yies, ﬁespectuvely (£)-cis-3~
(5,6-diyar-4 -9 geslo 815 63D quifid i) 1 yard 1 A%dol-3 -yl) pyrrolidine-2, 5-dione or (*)-

trans-?.g&gg}o L ”z(hsrfﬁm&fé RWE. ép%ﬂcnw 1L Oﬂ;l?gﬁ?f lﬁéoﬁls% A22)iaRb-235.Gone

were egshisdlyedtabe W%@W o0angdr DY Lo eprg e dledr
conce'nﬁitﬁ)ntoh 08€0.29, oups oPb pM ghéntr@hplats eceherd RVIBQplonAtat thgpame

perce{;t?% c%ch%Sltculn%rg dlus ? as thgﬂ e{&ﬁuﬁ%térﬁ %%%Qhét%ﬁ %gthttl‘x’é'm Kesther e

concekrghionrof deye| e c@tuﬁ]wefﬁﬂbﬁg’y?qpaply |fC)I‘ 12-(1|5 dpésr ‘H)ala) Sx%dy (3 tamed
with ﬁMJlﬁ&i Wﬂgﬂﬁ*}@msﬁs’cﬁh B1gm4)8 Araamidagivith (+)-cis-3-(5,6- d1hydro-4H-pyrrolo

[3,2,18 %ﬂu At aﬂ% 121) Qﬁ)ﬂemg 1*9’91 ﬁ;ar“qhd@ or ?'df?mL 3 3) ira1¥513 %5 6-dihydro-4H-

pyrrof (B2 (D lmfykm(lfa’uvﬁoh?ﬂ)@wa i %l%@%&@“‘( 1 geath of

MDAIB.2A%l@ Paeht edlie. 8de, &9, Pghrel2, The IGsehr ¢heied(H.6- -gihydro-4H-
pyrrotoﬁé e’lalﬁz ciugn%ﬂn q%lt) LIjD{nHQl ?{él%gﬁmlﬁ - g\’\@%loﬂg Wapfoﬁfl@fo% 0.5 pM.

The I€prfor@itranse- @éy@hu&ro ﬁH rtyrrelat[ﬁ%ﬁtvl(%wel%ﬁrai)e 8@% *Efgié y°
pyrrofi@iit 0l Shijoad W Tbunddobebaluzf four cycles of treatnent
were adm ni stered. Tunor size was eval uated

periodically during the study. For each subject, tunor
Exampdd 718re was cal cul ated using the formula (L x W2)/2

WNEATEA - Mﬁl@_ftii ééﬁy\@m:d#miseag thowana DMEN pluefl s¥atteattivavtivated fetal
bovm(r?g? gﬁtﬁ{l v rg%lrl-g@%}# I3 weré ﬁ]tagg @6(} rHﬁIylaté@Qb ';UI@S Q@S per plate).

at e roup +/- standard error
Aftergvotdme candidrtq SENPUndEdR RM$S & vgréguls, FOQCﬁnthtlﬁlaSr\@erB diluted in media

and aﬁ%&f 16 $RIN i §ual E@te@idcﬁ haeihk EndTEMISO-Loncsitaakiomindhecallaultof media

L_%? gl%g 1@‘0 y nwbﬁtlcalgtne u ITD ra% trgggu? A Jf% “)%j \bashed with media,

; ’ -1
coun’@d upiog herhqycbfyoM(eIr anq 9sels3 my?/}hngy?l} dieg; \ﬁeé"ejg ateg ila?%)r}gM plates
in m&Hia. (”J?WJ WEHRS Ia%r (e nfsuiéh \bdédérﬂov@d bhe 6al @ldnds ete fijell with methanol
for 18 umrlrrll)utes, stamgl \zrlth {% crystapvng)let 10 minutes, washed with water and airdried. Cell

colonies were visually counted when there were greater then 50 cells present per colony. Plating
efficiency was defined as the average number of colonies formed divided by 500. The surviving
fraction was defined as the plating efficiency of a candidate compound divided by the plating
efficiency of DMSO multiplied by 100. For candidate compound titrations, the ICs, concentration
was determined by fitting the equation y=Ae® to the data points and extrapolating the
concentration where surviving fraction equaled 50. Treatment with (-)-trans-3-(5 ,6-dihydro-4H-
pyrrolo [3,2,1-5] quinolin-1-yl)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione or (+)-trans-3-(5,6-
dihydro-4H-pyrrolo [3,2,1-f] quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione results in cell
death of MDA-MB-231 cells. See, e.g., Figure 3. The ICs, for (-)-trans-3-(5,6-dihydro-4H-
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3-yl) pyrrolidine-2, 5-dione at 80 ng/ kg reduced the
mean tunor vol une of human breast cancer xenograft by

W 200498¢ap4 = 0. 04) and 69.4% (p = 0. 075), respRCT/USENG004456
conpared to vehicle treated control.. See, e.g., Fig.

- -3-("5. hvd 4H ol o
pyrr%l'g %2’@@'”8%}'%%{”%4{ 11%-@1531&%;43’ p&qqﬁa’éﬂr g dw ?A%ég found to be 0.62 uM.
The ffges foo+eliane-325,6 GihtlontT-pyrehic (562, G4 {uisiint Iy pA(1a1-Miele -y1)

pyrr&IRIRGE. 81didHd RRE fdugdl tosbe 4Vy'h191h Correlates with its
Ability of Inhibiting c-Met Phosphorylation CFA=

Col ony Fornmati on Assay na=Not Applicable To determ ne
Example@#®. i nhi bition, exponentially growing MCF-7 and

W&e&&@&n@PﬁWm@%@@alb@&ﬂ% ( lﬁ@laé) N%%%Mtﬂr? c&s 3-(5,6-

dlhy%’fa@%‘/mkg S FERincEima D PP Foih ey meliine 2 orf et (2)trans
(5,6-diblydirot4dhpyrodmiBe 1 - ;z]eidnmh(lwn;(1mn<ﬁalsqﬂw®hdxm¢em-amne at 0.05,
0.5, & 15%@1\}1_‘% 130¢nditsSat Rt t\é\fnﬁé}ath&cﬁlf@%ugﬁ ﬁﬁ'ga‘dl%ta \1}13 labeling mix in

P,

di_hydr o-4H pyrro 1
k‘“as%ﬁ) iie1 1 “W?J §15'HE P n Pﬂvélv@ 2) W%m 31 WATP, 8201y -
ATPf 02ngZul HistansHaUpstach) eat adiled Gadatissanipice ThédleiRask &fat:tlon was carried

out fo‘@ﬁlirﬁ"ﬁ& 3t B QJmp%l:a ll@%&%n?&dﬂct}glgrquél Hg'zz%%pql IQAGE and

m nut es and whol'e extracts were pr
autorgdipgraplys at es (50 ng) were resol ved by SDS-PAGE
t r Aresfnemt efteantbinaat FVBh Kivasb ICabe] 5 @idtca it ro6th 8ngREhture with (+)-
. u 1.0 .
CIS-3§§ %mrﬂ#ageemﬁ%m% @Es iR ﬁ’ﬂéé(g%%dog?%’g_p%grtgl}&%af 5-dione or
(UG5 SR BT Hfat-AL o b Hind vl avsolidin 2, 5

diong g tiostpdtat @nddtritionmdidabt m@iuwve ttirnhse0iniBy0is Qbkhfison to treatment with

[ a nonocl onal anti body agai nst
cmn&?gg%?ﬁgﬁﬁgqﬁﬂggﬁased fromlInvitrogen. Percent

i nhibition was determ ned by densitonetry using the
Exanfidé¢ 8 | mage For col ony formati on assays (CFA) 0
cel

| d O

EXRAE M]i %1 ééu%?ﬂé"s%m%EL g@grﬁgﬁggg% urs 1 t le absence orzlzlthe

Preseﬁmfghe 1pﬂeqtgia§)p?f§trwé ghthe aqpp@];q:sengftlo(neys (+)-trans-3 -(5,6-dihydro-4H-
pyrrola 3253} qlﬁamndmy@mﬁr-lﬂ&&my;n)“p,ln@halae 2, Sldlbhe] and (-)-trans-3-(5,6-

dlhyd(}U 'Alﬁodyhjaro [3&I 1)- gl(llnrr%ﬁ Wg/ﬁ 4(?[ﬁXn&ol-9 &9'{90 ni;]e 2 ??eddorg {%ﬂs were
tfeate&ﬁathhlé?P ng zﬁﬂﬁifemémarﬁflw@an HapasiiteSrew idgion ScattanF agion HGF/SF)
(R&INVEgstene 29 AT et TormeisitesTBios dB Sxidadeaskré prepdr&ifin MKt buffer (20
mM Pvad g5, 35 AW gt PhnERLEDEA, 1 mM EGTA, 1% Triton X-100, 2.5

mM sodium pyrophosphate, 1 mM beta-glycerophosphate, 1 mM Na;VO,, 1 pg/ml leupeptin, 1

mM phenylmethylsulfony] fluoride) and sonicated. Protein concentration was measured by
Bradford assay using the BioRad reagent (BioRad, Hercules, CA), according to the manufacturer’s
directions. Samples (50 pg of protein) were resolved by 8% SDS-PAGE under reducing
conditions, and transferred onto a PVDF membrane (BioRad). The membrane was incubated 1
hour in TBS-T (50 mM Trwas-HCI pH 7.6, 200 mM NaCl, 0.05% Tween 20) with 5% milk.
Proteins were detected by incubation overnight at 4°C in TBS-T with 5% milk and either a
polyclonal antibody against phosphorylated c-Met (#3121), phosphorylated Erk1/2 (#910 1), total
Erk1/2 protein (#9102) (Cell Signaling Technology); or a monoclonal antibody against B-actin (A-
5441) (Sigma), which was used as a control for total protein loading. After extensive washing in
TBS-T, a horseradish peroxidase-conjugated anti-rabbit IgG (1:5000) or anti-mouse IgG (1 :2000)
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formation. Cells were fixed and stained with GEMSA
(G bco BRL). Colonies of greater than 50 cells were
W@ ewnro8h486 survi vors and percentage of cell supPwi/usi006/004456
was plotted to determ ne the | C50.
(%-transB 56d|h dro-4H pyrrolo [3,2 il
(Ama@ %p}qqmpncgq )wagreqlqeg W ddroury ang;{ ecdt}‘;e pr@femﬁaﬁ@s_vglahzed using an
enhabeddi chargilmpisescanica dettadiop fseint (AmdrshamtBibsciheas), Acanting to the

manhﬁﬁ:}:ﬁfeﬁ ﬁﬂ@&&%ﬁé %’e@%go%?guiaew de range of human tumor

nes
( - Yreatment with (3-tgos3 -yt Aily drprtBimelel312al -] quinoflip-1-yD-4(1H-indol-3-
yD pgttbllittﬂld 2)-51digtle)intditstiothrtded] adt HGF-iptéddukdphssphatylafortofa@et at a

conc%&;atlﬁ%l%&t 1&%06 ?F/l Qg) §845—3d(5t6u<m§ydtr$ Xﬁ%§nol% [f’; 9 1-1}1 %ullelln- 1-yD-

4(1£(-1n}10]t-?r&]a] gyrgohcigxe@ a-ldh)y@ has- amqrt@mh@pt@ry[egfeg og;_crl\fITt phosphorylation at
grea@ticanobrititidnsy 1 ) to 24 (VY- iAdditionalyy(- )trmm(ela—cﬁhﬁieo ZH-pyrrolo [3,2,1-if]
quln?l' r{j in'gp Qléfﬁ End%fl' 3- 9?%&1 li ij §td?J Bcﬁgas%%fle gholgé%ﬁdatlon of ERK1/2; a

& not
welldnppn %wrtsﬁeaa%taw inytieresie hwﬁﬁhmwswmsme@mawgeqem@g See, e.g.,
Figueancer cells) and NCl -H446 (human small | ung cancer
cells) yielded | C50Sapproxi nately 10-fold higher for
( )-trans-3-(5, 6-di hydro-4Hpyrrolo [3,2,1-ij]
in-1-yl)-4(1 Hindol -3-yl) pyrrolldl ne-2, 5-
di ngymis FoneMgiude imidi(CRLINWYNY-AMIR) &lead inRbBcd QibsREILNLIN the

ﬂanlpx;vﬁl?w& l\/ﬁi %ﬁ I{Yl%‘gan% gsttcglie C%EI% SOXL& ag’l‘les/ 4 tslez?vi)rtic}{* to lnjecp ion,

S towar
MDT-:M]Q—ZQ_I pell]s wgts Gystied iy DMEM é@qlq;pgen #61968-007)) supplemented with 10%
(v/vyhettripdctichteRfeR] b&ifdiserae. (FBE), 3 tvomdd s t\ﬁfee @Jlﬂibnt(h&ttrotgas#l 5630-

080) ag’é 9° ocgeni(:}llzn/ ]% epgo(nilyl_ll_n (Enquoggn yfi;l pyr %8 AR 5‘%%(% ’él]lrthrg were

allo"tﬂﬁl te gIget to |apmpﬁmmet‘/r§ Oapie’ ineize uAamnatwm wrilenigsd infottenee @@pups of
five ROREIS pér RSIpTBIda@ief pbet Gidciior Wfﬂb&s&bh&eg tMRlrs were treated
mtra?er&ft)negl??f {:fél-cge.{ S%G%Lydr%r%a )%Jrlo |[§ é lgl]élulfo}m-lyl) -4(1H-indol-3-yl)
pyrrjidingd, Prdliqne (/] 6049g/ lF'!L)’I (EritypnsB-4p|6-dihyyire- ﬂHPHYd]Oh)E[?’ 2,1-if-ainohie-1-yl)-
4(1 H-masIced) ﬁgﬁﬁﬂiﬂ%&%-ﬂfén@@@@ ﬁfg/l@? hdrSin ARAR iR 1aBAtel YOSy seed oil

(hplqada g GB;he Velill e \%/%e fr’bem%/mg SF é%inclg chl‘irgi (I%é‘g o%\jehﬁ%s)@s ggmglls’cered every
threecdapis oo totﬁB)Df ten dosep(gBay L0 (Tamor dzq Bas@valuitydipasiodicklpyyduriof the
study. Fod ch‘hlshﬂJec‘»ﬂ Uﬂnﬂ&l \loﬂnﬁe'\yzis)calﬁ{lllatléh LEOIe Bordbula (L x W?)/2 where L and
w %% : Qned willth o 91’&%.1 IESREC P g’h bef Or ¥ adgcillmgcl)ro rglurrre Wi
SR uoresgenlf r?f\?t("ﬁye argetic. s M as
Calcwlrt@’p%d ?alﬁhwﬂ\e@r!lre@tegrf(tma‘é@mﬂdard eirprdf ﬂ@cm@e S EM). Thm mgfnsifor each

grouﬁ%%rméﬂi@d {Nﬂlbﬁﬁslbe@gto Fﬁ{eQﬁ&@l lelfaﬁl E@ﬁn&lxjoﬁl\ﬁﬁqn bfiePto AERFSBine fold
foI mage acqui sition

mcrease g“r%rv u?eug;en ga @600 I rrage Cytometer (Beckman
cOarqa@ment Wit §+)wseaa(51@¢hmm+4ﬂfnyaatq [84,1-i1] quinolin-1y)-4(1 H-indol-3-yl)
pyrrolidine-2, 5-dione or (+)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-if] quinolin-1-yl1)-4(1H-indol-

3-yl) pyrrolidine-2, 5-dione at 160 mg/kg reduced the normalized mean tumor volume of human

breast cancer xenograft by 80.5% (p = 0.0037) and 43.5% (p = 0.133), respectively, compared to
vehicle treated control. See, e.g., Fig. 6.

105



To determ ne whet her
(-)-trans-3-(5, 6-di hydro-4Hpyrrolo [3,2,1-i]j]

W@ 2006084484 | -yl ) - 4(| Hi ndol - 3-yl) pyrrolidi ne- 2PCBUS10061@04456
works primarily through a cytostatic or apoptotic
mechani sm cancer cells exposed to
(-)-trans-3-(5, 6-di hydro-4Hpyrrolo [3,2,1-i]j]

Example €3] i n-| -yl)-4(1 Hindol-3- yl) pyrrolidine-2,
5 C (] t Uu. njec C OYysly 1n the
N RYIRic Wsh e RidR & i tfu/NUIQ rﬁﬁﬁu 1}; %?Bl?nrl :ﬁ&ae a ly in th
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conﬁebngééﬁt&éilgﬂn 0.5 x 106 cells/nL in serum free mediumn
was placed in individual inserts and incubated for 24
hours at 370C. The bottom wells housing the inserts
contai ned 500 m of 10% FBS medium At 24 hours the
nmedia fromthe inserts was aspirated and cells that
failed to invade were gently renmoved fromthe interior
of the inserts with a cotton tipped swab. Each insert
was then transferred to a clean well containing cel
stain solution and incubated for 10 m nutes at room
tenperature. The bottom of the insert was destai ned by

106



i ncubating in extraction solution and OD was neasured
at 560 nM (-)-trans-3-(5, 6-di hydro-4Hpyrrol o
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For colony formation assays (CFA), exponentially growing cells were seeded at 2,000
cells per well in 6-well plates and allowed to attach for 24 hours. Increasing concentrations of (-)-
trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione
(from 0.01 to 30 pM) were then added to the media for another 24 hours. After 24 hours exposure,
the drug was removed and fresh media was added for the next 14-21 days, allowing for colony
formation. Cells were fixed and stained with GEMSA (Gibco BRL). Colonies of greater than 50
cells were scored as survivors and percentage of cell survival was plotted to determine the ICs,.

(-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-
2, 5-dione was found to potently inhibit growth and induce apoptosis across a wide range of
human tumor cell lines. The ICs, of (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-
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4(1 Hindol -3-yl) pyrrolidine-2, 5-dione was fornul ated
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caanrgelis el‘p?ﬁe]i (- -%%1225(:516- ]P})dro4 III-H}// r%lg&}, ,g- J;ﬂ)unohn- -yl)-4(1H-indol-3-

y1) pjaydlididei2ol 5 aéon2 webe shigdevithrflupehdeotlelabded AmlexinTV faveen fimeregcence)
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pol nt r esent t
spectBE Pl i 4 S P AL M P PPy Gy o ey marker
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tung Shrlc B8l 208 48P4A691 9 M ()-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione for 38 hours induced cells to undergo apoptosis as

evidenced by strong Annexin V staining. A small percentage of cells (~10-20%) co-stain with
both Annexin V and propidium iodide, indicating that a sub-population of (-)-trans-3-(5,6-dihydro-
4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione treated cells were
already dead within 38 hours. These data are consistent with (-)-trans-3-(5,6-dihydro-4H-pyrrolo
[3,2,1-ij] quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione inducing cell death largely

through activation of apoptotic mechanisms. (See Figure 8)
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300 ng/ kg as a nonot herapy showed significant tunor
growm h inhibition, with 300 ng/ kg being nore
wetdososasous t han 200 ng/ kg. PCT/US2006/004456
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with gu estiolated 1C s pF dppditbhteln GO0 nlgl: Syrhi)ar pasnitsolére seve with brain and lung
Cancgrcgh%gtaﬁg,tsﬁomnot herapy at either 200 ng/ kg or 300

ng/ kg showed si‘gnificant tunor growth inhibition, with
200 rTg/ kg and 300 rTg/ kg being equally effective.
Bagast Ganfg ghfh Yibde 4H-pyrro|o[321lj]
q Uk B‘%ﬁsns-gs ééhl}lycf’r() 1o M’x@ |3 3-1vikp msma Q';Jl)dci('i‘ﬁ iRdol-3 ﬂj RRBlidine-

ose showed- an ot 0
2. S-figps HrYs ﬁchngg%qr{n@ bregst Ry X gqag W % gﬁ%Meast

canc@tells were inoculated subcutaneously into female athymic nude mice (8 0x10° cells/mouse)

and allowed to form palpable tumors. Once the tumors reached approximately 60 mm®, the
animals were treated orally with (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yl)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione at 200 mg/kg or vehicle control daily (5 consecutive days,
followed by a 2 day dosing holiday). (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-yI)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione was formulated in PEG 400:20% Vitamin E TPGS
(60:40). The animals received a total of 20 doses of (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij]

quinolin-1-yl)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione or vehicle control. Tumors were measured
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optimal tunmor growth inhibition of 60% (p = 0.018).

There was no significant change in body wei ght due to
Woe@b/0sdsd ni stration of either vehicle contr ol PEI/US2006/004456
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follofveby £21ddy dgathg Myliday). -(Q-tRh=OX §,6 QiHyHdAH-ppRaB Y, ), 2,1]] guinolin-1-yl)-
4(1%@&(9@91 ﬁﬁfn% 294 Q%R? w nfof:jl zﬂed m%f&ol‘&b' io‘% ?ga n %[ﬂ’#%

From't he group
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Tum& S %&e%éa&gegh}c;ugﬁou% )créatméét Ie\1|r$(§ ?h_e pos%—‘tregtlr}l%ntodbservation period. Each
point represents the mean = SEM of ten tumors. (See Figure 11)

In this highly aggressive colon xenograft model, animals dosed with either 200 mg/kg or
300 mg/kg as a monotherapy showed significant tumor growth inhibition, with 300 mg/kg being
more efficacious than 200 mg/kg. (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-
4(1H-indol-3-yl) pyrrolidine-2, 5-dione dosed at 200 mg/kg showed an optimal tumor growth
inhibition of 39% (p = 0.006) while 300 mg/kg showed an optimal tumor growth inhibition of 55%
(p =0.00001). There was no significant change in body weight due to oral administration of either
vehicle control or (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1H-indol-3-yl)
pyrrolidine-2, 5-dione at 200 mg/kg or 300 mg/kg.

Example 88. Pancreatic Cancer Xenograft Model

(-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-1-y1)-4(1H-indol-3-y1) pyrrolidine-
2, 5-dione shows efficacy in a human pancreatic cancer xenograft model. PACA-2 human
pancreatic cancer cells were inoculated subcutaneously into female athymic nude mice (5x10°
cells/mouse) and allowed to form palpable tumors. Once the tumors reached approximately 60
mm?®, the animals were treated orally with (-)-trans-3-(5,6-dihydro-4H-pyrrolo [3,2,1-ij] quinolin-
1-yD)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione at 200 mg/kg or 300 mg/kg or vehicle control daily
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of hydrogen, -(GC-C 6) alkyl, -(C 1- C6) substituted
wW@bkdogloge48{ C 3- C9) cycloal kyl, -(C 3- C9) subspCT/Us®A6/004456
cycl oal kyl, and -0-(C 1 C6) alkyl, -C(*"=0-0(C 1-
C 1- Co) substltuted al kyl; Y
G °?‘§L°§‘8Yee%’r"%3 ‘?W?ﬁ]bf/ﬁ@ 9G¥ derinechokidavat (-higansf3- (5(66!4132;0-41'1113}'&010
[3,2B eifj cipinokire t-w Dt Bakidions-y1) pyhelidieds 5)ione vas adrmhlated% BEX1400:20%

Vitandik ﬁ%@@?@f yd) Tﬂ@gumﬁs %El@&?ﬁ yaL &Oocfégeﬁt g’(W trans—3 (5,6-dihydro-4H-

one
py“f’ﬁgééré ﬁ’g QH‘PPQP é >t Dé‘é%fé HldPHrbﬂ) prigoligins Sldme ios vdhinde eshtrpl,
Tum@ks, weBe medsprek{llﬂﬁafghout(t@at’h&en@l)i te Joyi-treatridat dbser9Btion period. Each

oi n e of | Kyl C 3
d “ﬁ“@é“’%‘? MR g MBS %1 Lo (a0

APt é”ét é 1?3? & -I (irézgdroegi;pwéq B lky] quinofin{1e3)-4(@d)indol-3-
yl) Wubmmdi -2 tSedloreyas lamﬂalnktylérapy aleither 26(ﬁihg/|kg 0400 £Bke okl significant
tumor thtﬁtg)n w1t@60 ﬂg}lﬁ I'cuhd 309' n%ly l?elrfg qug%/ 8(11 5 -trans-3 (5,6-

ar het er oar
dlhygﬁok%i-} p}ﬁ‘g%% Pe)?e g,-@] @Jmcglﬁdl -yl g(lg)-lngglj )(lmyrro@gl)le-aj kyione daosed at 200
mg/kp ﬁ;lvddl anropﬂmaEtumEFh@OWﬂhl’Iﬁlﬁbhﬁdn of ssed @Hro d36) \Mﬁﬁé 800 hk/Re Hdwed an
opti on er Svlv'la ShIAL
pt lhﬂ of grch;tg H‘ﬁ‘uﬁ?{l Ay 6b‘9d(g —%)I Olg e 3 n8 g{gglé'e ?r}twhqnfgﬁ glnbody

r nmore substituents 1n sel
weigg S eghrdministjiop pf either wlesaontrql or (-}-atts-3-(8-dibydeg-H-pyrrolo
[3,2,1iCauindl6) -y ira( 1G3-mdbisi-i) pyrﬁﬂldalk&ybdloné & 290 n@ﬁ and 300 mg/k

CY@ﬂ%@ E%M&%lmelftfw?r Vx%n t féﬂr osng ]pfglarrtéslr f) égaos&(%/ %:llﬂngadl%ents have

beenépcp( C(J@d_, vesipus W&f‘@@q@y may hcﬁ@ade@v(cl@gt dep@rying from the spirit

and s‘cbpﬁcnfcﬂaeﬁmdissﬁtuﬁwheﬁl cycl oal kyl, -aryl, -Oaryl, -O
(C1- &4) alkyl-aryl, -O(Cl- C4) al kyI - het er ocycl e,
and -S(=0) 2-(Cl- C6) alkyl. 3. The conmpound of claim
1, wherein R4 is-CH2R7, and R7 is-OP(=O0 (OH) 2,
-OP(=O)(-OH)(-O(C 1- CB) alkyl), -OP(=O (-0 (C -
C6) al kyl) 2, a carboxylic acid group, an am no
carboxylic acid group or a peptide. 4. The conpound of
claim3, wherein R7 is-OP(=0 (OH) 2,
-OP(=O)(-OH)(-O(C 1- CB) alkyl), or -OP(=O (-0 (C
1- C6) alkyl) 2. 5. The conpound of claim 3, wherein
R7 is a carboxylic acid group, an am no
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carboxylic acid group or a peptide. 6. The conpound of
claimb5, where R7 is al ani ne, arginine, asparagine,
W@3wansds84 aci d, cysteine, glutam ne, glutam c BCI/AUS2006/004456
glycine hi sti di ne, isoleucine, |eucine, |ysine,
“ﬂﬂ%? [ g |neD henylalanlne proline, serine, threonine,
F yrosine, or valine.7. The conpound of
cIa|n16 where R7 is L- al ani ne, L-arginine,
L- asparagi ne, Laspartic acid, L-cysteine, L-glutam ne,
L- gt ut anft Eyf&dm:illnomﬁpﬂrphbne-l,s-ldw@e cathprend bf fosmble I, ey, Va, or
Vb, bi SdfhdeButickity Akfifble dardBERbONI ne, L-phenyl al ani ne,
L-proline, L-serine, L-threonine, L-tryptophan,
L-tyrosine, or L-valggg 8. The conpound of claimb5,
where R7 is a peptidey*9. The conpound of clalﬂ%%
wherein said pep@ de Ns ceypri sed of two oI |md1o
or anlno a0|§§ cte romthe groupRgons g
i e rg Hsparagi R L

L-cystei glutan1nes L- gl utam g==

L- hi stid N euci fie, LI euci nf / Q

L- e} enyl al ani ne, RBTpRg : erine,

L- t hr eoni pe, \Yptophan, L-tyrosi ‘ﬁ -val i ne.
10. The gonpound of c|@jqn 1, whereyX is s ectqﬁvgjom
t he group\consi gting of “(NR8)-, S,\and Q 11
compound of aim1, where mis 2. > e compound of

claiml is séfdBted fromthe group consf sting of
(+)-cis-3-(5,6- dihydro-4Hpyrrolo [3,2,1-//]
quinolin-lyl)-4(1 -imdpl-3-yl) pyrrolidine-2, gglione,
(-)-cis-3-(5, 6- dlhy o-4H pyrrolo [3,2,1-//] 1

qunol i n- IyI) 4(I Oyl) pyrrolidineQ o212

(+)-tr 4H pyrrgho [R12, L)

qui nol i NyL—y NHH ﬂ%I-S yl) 1 g |d|%|° H
5- di one, 3-(5,6-dih r ol

[3, 2 n-1-y-4(1 pjnd

pyrrolid . 13. The conyo claimlis
(-)-trang- 3- (5 -di hydro-4 -pyrrolo N-/1/]
qU|noI|ﬁQ -yl)-#(1 HVadol - 3-yl) rolld ne- ZVb)

5-di one. %k phar maceuti cal conp conpr|5|ng a

conpound of fgul a | Va, |Vb, Va,
where:

R1, R2 and R3 are independently selected from the group consisting of hydrogen, F, Cl,
Br, I, =NR5R6, —(C—Cs) alkyl, —(C;—Cs) substituted alkyl, —(C;—Cy) cycloalkyl, —(C3s—Cy)
substituted cycloalkyl, —O—(C,—Cg) alkyl, —O—(C;—Cs) substituted alkyl, —O—(Cs—Cy)
cycloalkyl, and —O—(C;—Co) substituted cycloalkyl, aryl, heteroaryl, heterocyclyl;

R4 is independently selected from the group consisting of hydrogenn, —(C1—Cs) alkyl,
—CH,R7,

R5, R6 are independently selected from the group consisting of hydrogen, and —(C1—Cy)
alkyl;

R7 is independently selected from the group consisting of —O—P(=0)(OH),,
—0—P(=0)(—OH)(—O0—~(C;—C) alkyl), —O—P(=0)(—O—~(C;—Cs) alkyl),, —~O—P(=0)—OH)
(—O—(CH_z)—phenyl), —O—P(=0)(—O—(CH_)—phenyl),, a carboxylic acid group, an amino
carboxylic acid group and a peptide;
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or Vb as defined in claim1 or a pharmaceutically

acceptabl e salt thereof together with one or nore
w@basosaeut i cal |y acceptable carriers or exci pP@nUS2006/004456

15. The pharmaceuti cal conposition of claim 14 wherein

the_compound is (-)-trans-3- (5,6-di hydro-4H pyrrolo

[ 3, @ispeksqted, tipm dhejgroyp_consisting pf 4uvh heigrpargl, yOyaryl, —S—aryl,
—O-phyetar@dryldande-S-heleradtydne. 16. The phar maceuti cal

co Lit. | Al 4. % e ORI AGS second

cherot Her ot S AU srbi e by s AR S

corfos dpRsRdetly sglectegfEme the seoup qonsistingef hydrogen, —(C—Cq) alkyl,
“(CC'H%Df_ElIbb@Ilaﬂ alliyi, Hage Bf )i cyicBalS:lﬂl -e_((%e-dlg)fs[lmdt&ﬁ:ygfol@luﬂ, and
—05 _Q_ A S Liensy_. t 1Qz .

O LR PRIy sl )TN o St atr
pady iseelgerd from dhegpmmpsprsising ef (i eeatands mi nosi ne,
genwhdréibisaie aryh I113t€1|;0_315'1, f—l@%ﬂyl'-ﬁ-_&ir_l/l,, —ﬂﬁglbt@fob@lg Ah&r—S—heteroaryl

. . Yin t
sroui0 ) B S ARS BAE by e MRl nddpBRIERR bt from the group
consiEe i 1. G ha N Borie(C el MEe1 160 Sibeimiet Bk m(Ce—Co
cyclobiglL,i-FOBC]) @ubs_fﬁuteﬁ)ég{ﬂbe_ﬂm@?o-%ﬂﬁac{)itan@g —‘ﬂ?’(t@H@J) Ghtituted alkyl,
—0-Epi rHli i dar-ubiGin. .18 od of treaf.

o8 %ﬁ%ﬁ%ﬂa@i@ g shaubita LIPS ERC G o,
—adafi W st pikyh TO At eCr—F ) abebuntHistesestyl gheterocyclyl,
—O-t(er@p el i-taletotyaé, hed+-{S(CORPRORLCPhIRA; Sempound of

formylia LVa, 1Vb, Va, or Vb as defined in claim1, or
a pharmaceutically acceptable salt thereof, or a
prodrug or netabolite thereof, in conbination with a

ph alr MBLC it k6rpduyid BEAERL 1B b}'h{ﬁ'e (9573 aia ﬁfdolgﬂ@:?_%&&ﬁn?ﬁdo 1 gglub
I.T.er all | sor.aer, |1 reat.ed. . net nod Of,
ouss B Sl O o AREEEls b BT By B R P e ng o .
CL By, bréoateeibls—(Eonddfliasersubgiiuted alky et Godsbéycloblit hn—1G—Cs)

ﬂuor‘dh?lﬁsﬁhiﬁd&@rbltdalﬁjgl J—op{@)ll—!dﬁm%n,i—\ﬁ—@j@@g)dﬁlbmts‘ﬁbﬁiuﬁ@&aﬁﬁ;
_n2~1. od. of, cl.ai er.e sai ancer s
o-fek-csT ARG Sb(E 2] ity MREEHeR eddillof SRR b Pt —0-
(Cl—@ahagl@fl,—arpsk o$tratCe—€aniet- hetstepdle.andyS(henCusCh eliideni a,

nel anoma, or ovari an cancer. 22. The nmethod of claim

18, wherein said,cell. proliferat.iv i sor s C

or 1.1 1 et it Pyl B, PhomB R SRS Sh) 10 0B EByom),
—O—P(=0)(—OH)(—0—(C,—Cy) alkyl), —O—P(=0O)(—O—(C,—Cs) alkyl),, a carboxylic acid

group, an amino carboxylic acid group or a peptide.

4, The compound of claim 3, wherein R7 is —O—P(=0)(OH),,
—O0—P(=0)(—OH)(—O0—(C1—Cs) alkyl), or —O—P(=0)(—O~(C;—Cs) alkyl),,

5. The compound of claim 3, wherein R7 is a carboxylic acid group, an amino

carboxylic acid group or a peptide.
6. The compound of claim 5, where R7 is alanine, arginine, asparagine, aspartic acid,

cysteine, glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine,

phenylalanine, proline, serine, threonine, tryptophan, tyrosine, or valine.
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23. The nethod of claim 22, wherein said cell
proliferative disorder of the breast is a precancerous
w@oovdiosdi4en of the breast. 24. The net hod of C|B¢T‘(USZ_3)Q6/004456
wherei n said precancerous condition of the breast is
sel.ected_fromthe group consisting of atypical _
hyper pl a ea?oﬂpo‘l“ﬂé’% Baigh&hege r is L-alagine; haraining Leispaagine, L-
aspagtivccidp bielysieing dr glitaming, L-gluginticiaci® I.-glfdiee, Netidtidthe Ol -iseleating, L-
leuc#; L-YWRFE S MhefiintheC Elpherdiablold & Bloike 10l50L 98k, Bhind hE
b ea\g]tg i’s br 212651’1?1 eéarl?%%n?'.a@;fg{e%rge lrre’tthg’ % téfeg?lflr% ’E‘Stfyp tophan,
L8P @it breast cancer is an est rogen-recept or :
negati ve breast cancer.27. The nethod of claim 18, "
whey ei n sai . . Va.,. | Vb, Va, or ,
or a phar nég"e‘ﬁﬂxggrﬂg“‘ggcé‘fé‘g{e% lgakgﬂq%de't hereof, or a
prodrug or netabolite thereof, is admnistered in
corsbi natTherompdund af sleR0s J@h@ﬁmﬂfﬁpmﬁy&dn@éﬂgﬁﬁtmo éBmore
- ' i said second ..o :
i A Qe Aol e sl b3 £ o BERE Corgipipf-sparagine,
L-aspgtie pudd-ilngystsinet Lrglydanting, L-glujpmie japid nlerglysinad-histdine L-isoleucine, L-
leuc'em,dm;&ina,rlemeih&h[rﬁZDJpﬁenyIa[aaﬁlE,LIZ-FﬂSﬂbe, Li-9¥Bh& Mithreonine, L-tryptophan,
- [ el ;. cycl ophospham de, | ovastatin, m nosine,
Ltyg)g%’iainggﬁlﬁgfl&ar aC, 5- fluorouracil, nethotrexate,
docet axel , goserelin, vincristin, vinblastin,
nododaz afhe cothguinf) 05¢16i8n 1, MheROSis delect@ridih h32kdNS consisting of

—NRBRL Ri 1 ang, navel bine, canptothecin, daunoni bicin,
gact’i homycCi n, mi toxantrone, amsacrine, doxorubicin,
epi rubicin or idarubicin. 29. The nethod of claim18,

whet ei n Thakempduaadbi f1gnCAMaEE n£RIPr i Ses a reduction in

tunor size. 30. The method of claim20, wherein the

cancer is nmetastatic cancer. 31. The nmethod of claim

30 12wherl&F fomeguad of daim Ing sdestrddiont hasraus eensistig o (t)-cisr3-(5,6-
dihydlﬁ)-%ﬁ)&ﬁﬂcapi,l;l-gmlﬁlﬁﬂinQ@l)14(imgﬂ§i-ﬁ51}) [p%lid-ﬁ{é?, @Eﬁc{}ﬁﬂ(-p&ss ~(5,6-
. [ i.n the co IS, sglecte m.t he
iy R bR OB P Lol S0P b B335 g s S g - gonss-
(5.6-fliydro-fpyjrrodqi3Rel - hauinplin-14y1)-4 (L indid{3-33) wpireplidine-2, 5-dione, and (-)-
trans-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-if] quinolin-1-yl)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione.

13. The compound of claim 1 is (-)-trans-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-if]
quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione.

14. A pharmaceutical composition comprising a compound of formula IVa, IVb, Va,
or Vb as defined in claim 1 or a pharmaceutically acceptable salt thereof together with one or more

pharmaceutically acceptable carriers or excipients.

15. The pharmaceutical composition of claim 14 wherein the compound is (-)-trans-3-
(5,6-dihydro-4H-pyrrolo [3,2,1-i] quinolin-1-y1)-4(1 H-indol-3-y1) pyrrolidine-2, 5-dione.

16. The pharmaceutical composition of claim 14 further comprising a second

chemotherapeutic agent.
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pyrrolidine-2, 5-dione, (-)-cis-3-(5,6-dihydro-4
-pyrrolo [3,2,1-//] quinolin-lyl)-4(1 -indol-3-yl)
W@06/08448i ne- 2, 5-di one, PCT/US2006/004456
(+) trans- 3- (5 6- dihydro 4FprrroIo [3,2,1-//]
rrolldlne

I Hi ndol -
2 one s esipa] Gabass en of 1. hPRe 1 e sharotherapeutc
ager{t 3 sRledted frpmdhs grop conbistipl of thfnloxifen, rattadifeid®; yhaptrozole, exemestane,
letrogbﬂ(e rt@sﬂug&rﬂaﬁ) 12r1*1a’ca'§1115j 'deq?Jxelsgyclo-ghgspﬁ'ﬁﬁlﬁg q{ovggtatﬁl E{umsi]ﬁg gemcitabine,

he conpound
araCy S)Gf{“f’P&f?gﬂ gﬂ%’so X%P el epsgietpy vénepisting vipblagtin, nocodazole,
tenifgpsida,aitapositie, \gbeithbine, 2pbthtiade; &Vyﬂb)newrnpfmlthedmn&uﬂomblcm
dactofl AR nitoihnircHREnTBLAAd Qb b2 B e cells

prolif erative or cont af enco |ng c- Met .
35. The nethod of claim35 mhereln the cells have a
corist i t LA methby oftndading €ckliprditfératintdisordey, said method comprising

administering to a subject in need thereof a therapeutically effective amount of a compound of
formula IVa, IVb, Va, or Vb as defined in claim 1, or a pharmaceutically acceptable salt thereof, or
a prodrug or metabolite thereof, in combination with a pharmaceutically acceptable carrier,

wherein said cell proliferative disorder is treated.

19. The method of claim 18, wherein said cell proliferative disorder is a precancerous
condition.

20. The method of claim 18, wherein said cell proliferative disorder is a cancer.

21. The method of claim 20, wherein said cancer is lung cancer, colon cancer, breast

cancer, pancreatic cancer, prostate cancer, chronic myelogenous leukemia, melanoma, or ovarian

cancer.

22. The method of claim 18, wherein said cell proliferative disorder is a cell

proliferative disorder of the breast.

23, The method of claim 22, wherein said cell proliferative disorder of the breast is a

precancerous condition of the breast.
24, The method of claim 23, wherein said precancerous condition of the breast is
selected from the group consisting of atypical hyperplasia of the breast, ductal carcinoma in situ,

and lobular carcinoma in situ.

25. The method of claim 22, wherein said cell proliferative disorder of the breast is

breast cancer.

26, The method of claim 25, wherein said breast cancer is an estrogen-receptor

negative breast cancer.
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27. The method of claim 18, wherein said compound of formula IVa, IVb, Va, or Vb,
or a pharmaceutically acceptable salt thereof, or a prodrug or metabolite thereof, is administered in

combination with a second chemotherapeutic agent.

28. The method of claim 27, wherein said second chemotherapeutic agent is selected
from the group consisting of tamoxifen, raloxifene, anastrozole, exemestane, letrozole,
trastuzumab, imatanib, paclitaxel, cyclophosphamide, lovastatin, minosine, gemcitabine, araC, 5-
fluorouracil, methotrexate, docetaxel, goserelin, vincristin, vinblastin, nocodazole, teniposide,
etoposide, gemcitabine, epothilone, navelbine, camptothecin, daunonibicin, dactinomycin,

mitoxantrone, amsacrine, doxorubicin, epirubicin or idarubicin.

29, The method of claim 18, wherein said treating cancer comprises a reduction in
tumor size.

30. The method of claim 20, wherein the cancer is metastatic cancer.

31. The method of claim 30, wherein said treating cancer comprises inhibition of

metastatic cancer cell invasion.

32. The method of claim 18 wherein the compound is selected from the group
consisting of (+)-cis-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-i] quinolin-1y1)-4(1H-indol-3-y1)
pyrrolidine-2, 5-dione, (-)-cis-3~(5,6-dihydro-4 H-pyrrolo [3,2,1-if] quinolin-1y1)-4(1H-indol-3-yl)
pyrrolidine-2, 5-dione, (+)-trans-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-ij] quinolin-1 -y)-4(1H-indol-3-
y]) pyrrolidine-2, 5-dione, and (-)-trans-3-(5,6-dihydro-4 H-pyrrolo [3,2,1-if] quinolin-1-y1)-4(1H-
indol-3-yl) pyrrolidine-2, 5-dione.

33. The method of claim 18 wherein the compound is (-)-trans-3 -(5,6-dihydro-4H-
pyrrolo [3,2,1-i] quinolin-1-y1)-4(1H-indol-3-yl) pyrrolidine-2, 5-dione.

34, The method of claim 18 wherein the cells with proliferative order contains DNA

encoding c-Met.

35. The method of claim 35 wherein the cells have a constitutively enhanced c-Met

activity.
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