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PARTI CLE- FORM NG COVPGOSI TI ONS CONTAI NI NG FUSED
PYRROLOCARBAZOLES FI ELD OF THE | NVENTI ON The invention

WO 20080E®58 0 non - aqueous, particle - form ng PCT/US2004/037928

phar maceuti cal conpositions containing fused

pyrrol ocarbazol es or derivatives thereof. The
invention is also directed to stable solutions which
result upon contacting the particle -form ng
conpositions of the present invention with an aqueous
medi um The invention is further directed to nethods
of nedical treatnent which include treatnent of a
subj ectPARTICRErF QRIENG | CPMFRS B LQNS (€PNERINING hEUSED
present invention. BAQ@@%SHHQAQEAEHEﬂgNVENTICN Fused
pyrrol ocar bazol es di splay various pharnmacol ogi ca
activities. For exanple, fused pyrrol ocarbazol es are

useful for treatnment_of neurological di seases or
di sorders, and sone %ﬁ%ﬁ#d§Fa‘? f ﬁ?Iéﬁtinicrobial,

or anti t-Hndri @¢EhVibY- réNateBEL6a868-hRLB0LS, particle-
acconpl i shed by nodul ati on of neurotrophic, responses

ERFBEEGN PhPEErs it isitdt SHBATESOHC TR T3 T fFHteh
pyTro1BeelhaGhRams 281 :3k3-ivakd U MdredtiS€tdrhe invention

carbazoles and their derivatives have been isol at ed
fisomla oy ireed-af drodigenios i LUty & result upon
SLALLOFRAE U e Nar tARNLAJ GBS AIdOMBUNA JNdpe
Nocardi opsis sp, (Kase et al., Biochem Biophys . Res.
Oriepent 1arend3emag tly BggAQuecgsemgdiung ysefpe 1nvention
r 0l I . , ' | . ' .y
e
shadudep cricaememt shec capjcior (NBddychet compositions or

solutions of the present invention.

BACKGROUND OF THE INVENTION

Fused pyrroloéarbazoles display wvarious
pharmacological activities. For example, fused
pyrrolocarbazoles are useful for treatment of neurological
diseases or disorders, and some display antifungal,
antimicrobial, or antitumor activity. In some cases this
is accomplished by modulation of neurotrophic responses
through effects on protein kinase activity (Berg et al.
J. Biol. Chem. 267:13-16 (1992)). Fused carbazoles and
their derivatives have been isolated from a various
microorganisms, including S. staurosporeus, N.
aerocoligenes, Actinomadura and Nocardiopsis sp, (Kase et
al., Biochem. Biophys. Res. Commun. 142: 436-440,
(1987)).

Specific fused pyrrolocarbazoles, such as
indolocarbazoles, which have been characterized include
the following: staurosporine and rebeccamycin (Moody et

al., supra); K-252a, K-252b (Kase et al., supra); K-252c
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al ., supra); -252a, K-252b (Kase et a . supra);
K-252c(al so call ed staurosporine aglycon) (Mody et a

WO 2008/0p1989 , - 252d and derivatives thereof (pubPCEOSZ4/037928

Japanese patent applications 60-257652, 60-295172,
62- 327858, 62-327859, and 60.395173) . -252a, K-252b,
K-252c, and -252d are insoluble in water (Nakanishi et

L J i bodi 34:.1066 |
falsn’por i aRonsrnessPas bR arayEonyy (oad & 9 supra),
gobphil bhy. d@kyvahaw@acehbme@E npemmmﬂhaauﬁdgmagﬁegmtent

tabl ets and caps S t r orine vati ve

PRBL L AaG eBAt s 5§§|63j‘&fh é%%ﬁ?mﬁg r?g%wa 327859,
aﬁByEDD:\ZbBWBQ' i d@cﬂ%b@vexbeambdexemskzed iamdJ)K8.252d4 are
Pat ent . 5,093, 33 . Caonventi onal pharmaceuti cal

FBFﬁﬁPB@?oh§ Wﬁ§€r|ﬁypﬁé€ Fhidolbc&rlbaz o -efiidodies,
ggsgbgged(gggg)$ Patent No. 5,043,335 and PCT

[Tcafion No. "W 93/ 00909. Aqueous indol ocarbazol e
conp03|tl&w&@%ﬁ%ﬁhesﬁ¢$%%dPY¥WQi@¥a¥%§%ﬂ%eﬁbdlsplay very
%@9@%@@? ﬁéﬁlﬁo 18Ty si Dy ngrdrtg deldiveny &Bions

ave been devel oped for drugs that display

. Vdrygkew, wabbilessl abd icepshdesgoed GitiavgsIsHsinins .

L D et T
Dedpirieyihwicrroll.owonst @@@om@ﬂ criilpsel igarlbdzolResent

86 S6PaRT 0Py "SovRRy B e B R Lone

(0hetompe¢udef1nﬁelpce$@aaqlw$enmeoda&gnmbqﬂwxn(ﬂaS ‘Patent -

B b, SSTLER SOMRGRLL T SOTAA I TR0

Bqnébaslanﬂylobhebaamnesnbm@031aﬁomheammeﬁaﬁcribed in U.S.
GREEIL! 80, “ScpBEaggauecus and contain an amount of
Self-emulsifying drug delivery systems ("SEDDS")
have been developed for drugs that display very low water
solubility but good oil solubility. See, e.g., Shah et
al., International Journal of Pharmaceutics (Netherlands)
106:15-23, (1994). Despite their low water solubility,
fused carbazoles are generally unsuited for SEDDS because

of their low oil solubility.

SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is
to provide particle-forming compositions containing fused
pyrrolocarbazoles or derivatives thereof. Particularly,
the compositions of the present invention are non-aqueous
and contain an amount of surfactant sgfficient to make a
fused pyrrolocarbazole or a derivative thereof particle-
forming.

It is another object of the invention to provide a

stable suspension that comprises suspended fused
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fused pyrrol ocarbazole or a derivative thereof
particle - formng . It is another object of the

WO poosfsioss) t o provi de a stabl e suspensi on t hatPCT/US2004/037928
conpri ses suspended fusedpyrrol ocarbazol e -contai ni ng
particles that greatly i mproves bi oavail ability upon
oral adm nistration. i s another object of the
inve Vv

SE it %’s%%‘%%ﬁ{‘% EeBLLSPEr. Ea? BERaLey

mm-@ées}ommb@inph sgsupont acel ngdmheiparekcébe -
-formn onmpasi tions 1e t. it
aqueousgﬁ?e&rg’u o T s aﬂcﬁé;ero%g%zegtlﬂ% edrli)nncveré%o\a{]de a
métmm@v¢fkfdrmmm@o@ @Eableatuﬂgeasﬂoseaﬁefosedlsorder

ch d
YiEr QLR T Yo P PerE Y Ea otRE L Gros B RsR, pemprises
cdPt 4t Pih & RO Sha T oNsl ef foheipgesemposhveohsonf these

and ot her objects, mchh will becone a&garent duri ng
E?@??Qﬁl%ﬂﬁ?ﬁf%@ﬂéw PR SRAMBPYONMEHAYE - been achi eved

by the ithvert ecEhdirS eVt dfRattHdisedrention to provide a
pyrrol ocar bazol es and_derivatives, thereof ,can be

1oFRRM a2 B dENRT FLRY| 2 AP BSRBFCRA FAFPBAST of- Rofte™BF M AGr Which

é%ﬁﬁf&%é&ﬂédﬁﬂhfﬁﬁérﬁnﬁoa tBEHEALSE 1 PAL LY Che febek FeNEmount
COﬂ"pOSItI on, wherein the conp osltlon spont aneousl

Qﬁs§%¢3@%x¢¢ﬁ%ﬁsﬁgﬁ@h@%dcagp@ﬁéFé@napaﬁ EBﬁtHE?SﬁFFh

A aguegys medi um  DETAI LED DESCRI PTION OF THE

I NVENTI ON Thus, in a first enbodi nent, the present

i nvent i Bheseovindes theavormbiqessus Whyaiht ivellel Befrome @rparent

&QP%’;?&' &é’”f?ﬁ@d’rié@ Ngefal Mé&dd%&f?}g@? éﬁbaﬁ%é 8adna

ur f act ant referred enbodi nen fused
¢gh1@W@@abmag@$elmggntor s discovery that fused

pyrrolocarbazoles and derivatives thereof can be
formulated with suitable concentrations of one or more
surfactants to make a non-aqueous, particle-forming
composition, wherein the composition spontaneously
disperses into suspended particles upon contact with an

aqueous medium.

DETAILED DESCRIPTION OF THE INVENTION
Thus, in a first embodiment, the present invention
provides a non-aqueous, particle-forming composition
comprising a fused pyrrolocarbazole and a surfactant. In
a preferred embodiment, the fused pyrrolocarbazole has

Formula I:
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Formula : G or a stereoisonmer or pharmaceutically
acceptable salt formthereof, wherein: ring B and ring

wao-200a/081951dependent |y sel ected from a) an unseeT/D810e4037928

6- menbered carbocyclic aromatic ring in which from1l
to 3 carbon atons may be replLgced by nitrogen atons; b
) an unsaturated 5-nenbered carbocyclic aromatic ring;
and c) an unsaturated 5- nenbe d carbocyclic aromatic
ring in which either: 1) ong” vfon atomis repl aced

wi th an oxygen, nitrogen, o 2) two carbon
atons are replaced with a s and a nitrogen, an
oxygen and a nitroge g, or 3) three
car bon atomns arﬁ5 (Jlg‘éps; G X-W
is selected fr 2)- ; b) -CH
(R1)-C 1=0)-N(R1)- : and o}l N(RQ-C( O-CHR1) : 71
and Z2, at each occurrence, ?hre i ndependent |y sel ected
fromH, H; H, OR H, SR H, NR ; and a group
wherein z1 and z2 together forma noi ety selected from
=0, =S, and =NR, with the proyiso that at |east one of
thepairs Z1 and Z2 form=0; Ris selected fromH,
substituted or unsubstituted alkyl having from1 to 6
oar bossereHi saireax prhahiangaicesthirald vi asgapipile salt form

gggrggg ’ﬁRé%éQ&“R R, 0(CH) NRR

ring B and ring F, are independently selected from:

a) an unsaturated 6-membered carbocyclic aromatic
ring in which from 1 to 3 carbon atoms may be
replaced by nitrogen atoms;

b) an unsaturated 5-membered carbocyclic aromatic
ring; and

c) an unsaturated 5-membered carbocyclic aromatic
ring in which either: .

1) one carbon atom is replaced with an oxygen,
nitrogen, or sulfur;

2) two carbon atoms are replaced with a sulfur
and a nitrogen, an oxygen and a nitrogen,
or two nitrogens; or

3) three carbon atoms are replaced with three
nitrogens;

G—XQW is selected from:

a) -(z'z%)c-N(R')-C(2'2%) -;

b) -CH(R')-C(=0)-N(R')-; and

c) -N(R')-C(=0)-CH(R")-;

7zl and 7%, at each occurrence, are independently selected
from H, H; H, OR; H, SR; H, N(R),; and a group wherein

72! and Z? together form a moiety selected from =0, =S,

and =NR; with the proviso that at least one of the
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O(CH) OR, substituted or unsubstituted aryl al kyl
having from6 to 10 carbons, and substituted or

war@alsst ut ed heteroaryl al kyl ; RL i s sel ect ePlCT/US2004/037928

i ndependently from a ) H substituted or unsubstituted
al kyl having from1l to 6 carbgns, substituted or
unsubstituted aryl, substituted or unsubstituted

aryl al kyl ybst it Qr _unsubstituted heteroaryl,
and s%iﬁ‘t%t e@%r%%ﬁ?&@sﬂ%{)ut ed heteroarylalkyl: b))

(30 Beleek el FfrorCH,= suMdR ituNRAR gr (uidybNR Rt dd H)kyl

OR , CH R and_0 R ; IS | ected f.rom
subst]%\’&%é SFoﬁn%uB§tCF|t é?lﬁ\%{ogﬁkyﬁ,{’sf}g&ﬁuﬁggl&g from 1
unsubssi L utedpanyl aad=beRrET 0a@nyl=0)RE SR el eqred) NIOAR?,
H and substityfed or unsubstituted alky| having from1

to 6 CABIROR" R BHITR SHEEG AR THRIGDERHERET SBY bt KHL
from fhvisybsiblubedoon oupsybshist ubad allwl ikaviedd or

from1l to car bons andalinking group of the
f or miasubg gpuked. h(agggoarylg(}ky isel ected from-0- |,

R1S; g, s@Ndcr & indeBénkenseleetep:.fromH, SR, CR
C(:O§R C(=ONR R, and al kyl of 1- 8 carbons, al kenyl

of 2-a8 calborybsilkyhef of pusgbehibvhed whkwdi Raving from

1 to 6 carbons, substituted or unsubstituted
aryl,
‘substituted or unsubstituted arylalkyl,
substituted
or unsubstituted heterocaryl, and substituted or
unsubstituted heterocarylalkyl; '
b)  C(=0)R';
c) ORlb;
d)  C(=0)NHR', NRMR, (CH,),NR°R, (CH;),0R',
O (CHz) ,0R'™ and O (CH,)  NR*R'Y;

R'? is selected from substituted or unsubstituted alkyl,
substituted or unsubstituted aryl and heteroaryl;

R™ is selected from H and substituted or unsubstituted

alkyl | |

" having from 1 to 6 carbons;

R'® and R are each independently selected from H,
substituted or unsubstituted alkyl having from 1 to 4
carbons, and a linking group of the formula
- (CHy) 2~X"~ (CHy) 2-;

X! is selected from -0-, -S-, and -CH,-;

R? s selected from H, SO;R*®, COR*?, C(=0)R*?, C(=O)1\TR2°R2d,;}
and alkyl of 1-8 carbons, alkenyl of 2-8 carbons,
alkynyl of 2-8 carbons, wherein:

1) each alkyl, alkenyl, and alkynyl is
unsubstituted; or

2) each alkyl, alkenyl, and alkynyl is
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1) each al kyl, alkenyl, and al kynyl is unsubstituted,
or 2) each al kyl, al kenyl, and al kynyl issubstituted

wowak/0is8 R5; R is selected fromal kyl of 1 tPCBUS2004/037928

carbons, aryl, OR, CONH, NRR, (CH) NRR, and
O(CH) NRR; Ris selected fromH and substituted or
unsubstituted al kyl having from1 to 6 car bons ; R and

R are each independentI% éelec# gng %t substituted
or unsubst it ut eBYBFkyFUHEH Hyt 1%t 6 6 carbons, and
224 | 1K 160 St B orh he1 £0T ik al - £ CH ctboh€H hryl , RER?,

and R4 at each,_occurrence, are,inde endentl §cel gct ed
from C@N%IHNPQZrﬁ?& %Zép%%%ﬁld' é) fé TON,

% é\%%léyae%oxg ﬁ%&'&@%@tm%d—@%@ns@%fﬁcu&d
( RL0O, CHORLO, NR R12, NR' S (=R90,) and NR C

@ﬂ$yﬁ9 b) CHOR14 ; ¢ ) NR c (=ONR R12, COR10, C
giéKﬁﬁéu QQ ?1% grtgggggSIC}thoR (H) 1 N HR
and E (CH S(OR, CHS

35 Rl B ah:leybanavmglepe@demttla 8 Lrgink dhy |

o bogubbeikacts §fca§1@9§§tﬁ@ﬂ@ea;5§g¥yll haig, Zh 8 o o

groupcasbunsubandtatédnk@ngzpr@a@hO£lwwe ﬁﬂﬂmaﬁﬂ or

al kynyh o OB S cny) -

R® and R*, at each occurrencé, are independently selected
from:

a) H, aryl, heterocaryl, ¥, Cl, Br, I, CN, CFs3, NOgz,
OH, OR®, O(CH,) NR™R'? , 0C(=0)R’, OC(=0)NR™R'?,
0 (CH;) pOR*®, CH,0R!?, NRMR', NRY’S(=0),R?, and
NR'°C (=0) R®;

b)  CH,0R™

c)  NRYc(=0)NRM™RY, CO,RY, C(=0)R?, C(=0)NR'"R'?,
CH=NOR®, CH=NR'®, (CH;) NR*R'?, (CH,),NHR', and
CH=NNR''R'?;

d) S(0)yR°, (CHz)pS(0)yR® , CH,S(0)yR™;

e) alkyl having from 1 to 8 carbons, alkenyl having
from 2 to 8 carbons, and alkynyl having 2 to 8
carbons, wherein
1) each alkyl, alkenyl, or alkynyl group is

unsubstituted; or
2) each alkyl, alkenyl, or alkynyl group is
substituted with 1 to 3 R’;

R® is selected from aryl having from 6 to 10 carbons,
heteroaryl, arylalkoxy, heterocycloalkoxy,
hydréxyalkoxy, alkyloxy-alkoxy, hydroxyalkyithio,
alkoxy-alkylthio, F, Cl, Br, I, CN, NO,, OH, OR’,

x? (CH;) pNR¥RY?, X?(CHy)oC (=0)NR'R'?,

%% (CH,) ,0C (=0) NR*R*, X?(CH,),CO,R®, X*(CH2)pS (0)yR%,

%% (CH,) pNR*°C (=0) NRMR*?, 0C(=0)R’, OC(=0)NHR™,
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substituted with 1 to 3 R5; R5 is selected from aryl
having from6 to 10 carbons, heteroaryl , aryl al koxy,

whedosnseyel oal koxy, hydroxyal koxy, al kyl oxy a-P&DK$2004/037928

hydr oxyal kyl t hi o, al koxy - alkylthio, F, d , Br, | ,
CN, NO , O—I(PQ,XZ(H).NRRl,XZ(H)C(—)NR
R12, X(CH) NCR) R121LX) (CCHR9, X2 ) S(CHR9

(0) X2 o} 3}@}0& Py 1R13NR@§(Z: )N%g"c &Q%i‘-’) WOPCoR

NHRO tetr NR R12 Q)'R9 co
:@HN—WIM-ANINP% %@RR sS((@)>

o MG A

(=0) c(}(ﬁmalomﬂ-mahd wmmimmmmm&ﬁ t
0

ca wher gach_Rhydr oxyl t
rmno?aééﬁafq}?de%' s(ﬂ)flnde%lé1 d%ngf)%/éosg nggﬁlgu St tngt qo >
or i to f?piaaﬂﬁﬁqsbwﬁéralrkyéadﬂavhy@rcﬁxpm droup df the
car bons | car bonyl oxy havin romz2 t o5 .
car bé‘?‘%”lo%’i*c %é/eﬁa% %W?%I?t Y€ gﬁe%a?%%‘ﬁgstlg(’ited
. s Oy i QpNRIEE Ky i, 32531}63(21 eiga ¢ 1007 £A9mNR6L024 an
unsubsti t ut e(f al kyl ene car pons,;

subst3RBF al %%%Woﬁyf%xﬁ HPGHI &Y O‘%ﬁi—gd_:P 5 carbons,

CH( O ,CH(GH )y Qqavﬁagsfr&}uoﬁ(EO&o,tl@a@on@( =NOR ) ,
OR J(R 11), 70)CH (R13), CH (R13)C (=0), (R,
g(—wmw%cm 7CH (R13)C (=NORL: L), CH Z, Z CH ,

éC‘s'leleétéa §%ﬁﬁct ed fromC (RL1) (OR11), O, S
C(= L), and NR1l; R6 is selected fromH S R

CRL) C(Nif@R C(=)NRR,

2) an unsubstituted alkylene of 1-3 carbons;

3) a substituted alkylene of 1-3 carbons;

4) CH=CH, CH(OH)CH(OH), O, S, S(=0), S(=0);, C(=0),
C(=NOR™), C(OR'™) (R™), C(=0)CH(R'), CH(R")C(=0),
C(RY),, C(=NOR™)CH(RY), CH(R™)C(=NOR'), CH,Z,
7Z-CH,, CHZCHy;

7 is selected from C(R') (OR™), 0, §, C(=0), C(=NORY™), and
NR; \

R® is selected from H, SO,R*?, CO,R*, C(=0)R%**, C(=0)NR'R',
and alkyl of 1-8 carbons, alkenyl of 2-8 carbons,
alkynyl of 2-8 carbons, wherein:

1) each alkyl, alkenyl, and alkynyl is
unsubstituted;

2) each alkyl, alkenyl, and alkynyl is
substituted with 1-3 R®; or

alternatively, when Q is NR® or C(R°),, R® or one R joins

RZ Y\éRS

(CHQ)Q /(CH2)n

with R? to form:
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and al kyl of 1- 8 carbons, al kenyl of 2- 8 carbons,
al kynyl of 2- 8 carbons, wherein: 1) each al kyl,

wa@bdosoyioss and al kynyl is unsubstituted; 2) eaetm/abiopd 37928

al kenyl, and al kynyl is substituted with 1- 3 R5 ; or
alternatively, when Qis NRGVﬁ C(R, R6 or one R10
joins with R2 to form - erein R7 and R8 are each
i ndependent | y seg ected fromH

f
WG 0T bBHE & g I RGP PORFACY BoLar bafsr con 5

gubstituted or unsubst ituted aryl al kyl having from6
to 10 carbons, subst égd or. uns bstltu

het er 8kl alRyAnI( P BEF 68€+0fk|%0§_¥2 haying from

(CH)1NRL: b RLZbofE, RZuBad1B&tbag©&h@msh@@muaduea« ng
group of the formula CH - X is_a bond,

or NRAOYLROkYS BaVeBgedrPRof 5Pk}|0 RAFPRE ST Byrgtituted or

car bopg %gﬁlkuﬂéﬂlhé@@r@aﬁyﬂaﬁk@ﬂoarfﬂg§(ﬁﬁe is

sel ecteg romH , % avin rom,1 10 B car bons,
(CH) @Hylp%@qm Rhet éflélarg’ﬁz )R Bnd RE2, at each
ecyrrenee depepdgn egt8dof HeMnd) fb‘rﬁﬁd
giubé{llat g\t e%logé&ﬁ%{slugst [ tﬁt %%M]QFI%I S%av?ng from1l to °
car bofi; - Xﬁ (3;R11 and R12 together form- (CH) -Xl -

%K}@g}ﬁ blnlsS 5e| ected fom 0 S, N(R10), N (O)(R10),

1sOZelected from alkyl having 1 to 6 carbons, (CHz).aryl
and (CH;) heteroaryl;

R is selected from H, alkyl having from 1 to 6 carbons,
(CH,) yaryl and (CH,) heteroaryl;

R and R'?, at each occurrence, are independently selected
from:

1) H and substituted or unsubstituted alkyl having
from 1 to 6 carbons; or
2) R* and R'? together form - (CHp),~X'- (CHz)z-;

Y is selected from 0, S, N(R!), N'(07)(R'®), N(OR'), and

CHy; ‘

J is selected from the group consisting . of a bond, O,
CH=CH, S, C(=0), CH(OR'Y), N(R), N(ORY), CH(NR“R"),
C(=0)N(RY), N(RY)C(=0), N(S(0)yR°), N(S(0),NR'R'?),
N(C(=0)RY), C(R¥R'®), N'(07)(R'®), CH(OH)CH(OH), and
CH (0 (C=0)R’)CH(OC (=0)R’) ;

R13 is selected from alkyl having from 1 to 4 carbons,

aryl,
and arylalkyl having from 7 to 14 carbons;

R'? is the residue of a% amino acid after the hydroxyl
group of the carboxyl group is removed;

RY® and R, at each occurrence is selected from H, OH,
Cc(=0)R*, 0(Cc=0)R’?, alkyl-OH, and COR';

RY is selected from the group consisting of H, alkyl,

aryl, and heteroaryl;
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CH; Jis selected fromthe group consisting of a
bond, 0, CH=CH, S, C(=0), CH(OR10), N(R10) N(OR10),

WERHOSBSR3R) , C(=0) N(R 17), N(R )C(=0), N(S(O RI/pPsNof/e7928

(0) NR R12), N(C(=0)R 17), C(R R16), N (0 )(R10),
CH(OH)CH(OH), and CH (0 (CQd&R )CH (OC(=0)R9); R13 is
sel ected fromal kyl having from1l to 4 carbons, aryl,
Adndr ol alkyl havihdeheam ge&gc&ﬂ Ay, RL4any the
res ue of "an a no aci ter the hydroxyl group of
phescanﬂepyehdgnoﬂtp S@leeﬁ@deéromala@d R16 ané?t dgach

Qccurrence |

J(?)(i';S:OBL “PaP E{?P%& ggg %E%@ %Smogﬂgl( sg)éne ect eéldfrom
yheSgiﬂdppéﬂd&n&ﬂynge&bfacbled aicloynl 0,ardyland &nd

heter ar n_ar pe t. | eI ect.ed from ,
and Xeﬁgﬁlg Pﬁ&gsgﬁg nfafng g c g'd fros B % 3 tre
pREny1L | I8 bﬁﬁemepdeﬁékyeaebabbadménm@()G wa umutélected

. and IS, Jndepend el ect ed f 1 and
fﬁo@ep}/‘%ﬁ]% (bgrzége'r rce‘d“oghﬁ%g}?‘%n?%g F éghg GhdPF ar%n other
ﬁBéE&kreHneﬁbBa&m@hﬁgefQedsembﬁdlﬁEﬂtS G- X- Wi s
selected fromCH N ONR CH, and d=0ONR

a =0 in| ﬁtsreﬁeprs.f@fféﬁﬁe&m@ﬁéaaﬁeﬁ%ﬁtst TSN R 6 .
bProbhgraprakencetdagmbadi FBRS. at Iie:-faused

pyrrol ocarbazole has the Fornmula I | - a: N' Il-al

n certain nore preferredlenb@di nents, Z1 and Z2 are H,

R3 and R4 are sel ected Oy | ad , Br, CH OH,

CH SOCHCH , CH SOCH CH 72 HCCHCHSC HCHSCH

ll-a

In certain more preferred embodiments, 7! and z? are
H, R} and R* are selected from H, alkyl, Cl, Br, CH,OH,
CH,SOCH,CHz, CH;S0,CH,CH;, NHCONHCgHs, CH;SCH;CHj;, CHSCeHs,
NHCO,CH;3, CH,0C(=0)NHCH,CH3, N(CH3),, CH=NNH, CH,N(CHjs);,
CH,0CH,CH;, R’ is selected from H and alkyl, and R*® and R®®
are independently selected from H, alkyl, OH, CHOH,
alkoxy, and COzalkyl. In certain even more preferred
embodiments, the fused carbazoles are indolocarbazoles as

set forth in Tables 1-A and 1-B.
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NHCOCH , CH C (=O) NHCCHH, N )(C, H CH=CNHNNH, ) , (CH

CHOCHCH, R7 i s selected fromH and al kyl , and R15
war@sRivsar e i ndependently sel ected fromH, alRgT/UuS200H)37928

CH OH, al koxy, and C alkyl . In certain even nore

preferred enbodi nents , the fused carbazoles are

i ndol ocarbazoles a s set forth i n Tables - A and -

B.I'n cgrtaln preforded-£000dhnEa! fent s hecRar bhetecie-

form ng conposition further conprises one or nore of
aﬁpmngamuceormwnemonafmr*ph@r oPTRRl ARs| eRpdant morg of an

Cez_l’c}raﬂnc R 692{\%1{ 0 egis) %rggn&? %%1/0 %nw%yﬂféaﬁﬁ tIn certain

sur ut 2 In certain
rprefqnmédﬁemhb@xmmmﬁaenthe atheunpopoft suffagchatt ast at

is at ast, 4 4 apo t(w r
et e ot ) 1 nbh st R ST heER BbEsrred o
Iéﬁbﬁdfﬁéﬁﬁs50&béwﬁm0untInfcemrﬁaut@mefesred least 40%
enbodi nent s, t surfactant i s se fro .
ﬁggygiﬂﬁféﬁE‘gpﬁ% ?eE?%%?aT%redpref c%%ﬂer?gbdlments’ the
rmrlwﬁit’lnydrerm:gfa/@rlodme utsi aat beapol aylit SEear awew) .
pol oxyl castor, oi y ethylene sorpjtan f .
Do & Yt Grer Aol ye RrPeRs SRyRui TRt re, | Cheodparackant is
[g%}@%?g?ﬂfﬂ@ﬂ §¢y$§fhﬁﬁeﬁé @a%&glastdaeaﬁer 8t a-tocopheryl
ol yet hyl ene gl yco roxyl at e ithin medi um
R oS CBTdel SRy DB hOFREL § REFA Lot BPLoRyL
Uk 1ROk y@iiwl&geopycsfawtwee@éygefbgeeﬁl yaeey haidt beter, a
preferred enbo nts , the |i Is a_diester o
hyleng ekyeelaeeh%rop@|%ﬁeuﬁr9eérpO?M96VHeilzed

Bf &+ £4k e DOl FRPT S 1 &§ NEs QEHABE CHE DY ¥EAY 1 bBES ehﬁebed a
from pr ﬁ%lene gl ycol, propyl ene carbonate, dinet

i RosdeRaBr te@nbe%br%rlhyremedgwcehaweeymgwcerﬁeef a
Hﬁ&iﬁhﬁﬂﬂmﬁﬂ% §c1&h§s@@£'Oéﬁgaﬁélyétﬁﬁh@ﬁeegropylene

from ascor , a fatty acid ester of ascorbic
a@lﬁbOhn@me&ym%red hydeblheanpseferred embodiments, the

lipid is a diester of coconut fatty acids and propylene
glycol. 1In other preferred‘embodiments, the organic
solvent is selected from propylene glycol, propylene
carbonate, dimethyl isosorbide, and polyethylene glycol
(PEG) . In other preferred embodiments, the antioxidant is
selected from ascorbic acid, a fatty acid ester of
ascorbic acid, and butylated hydroxyanisole.

In certain preferred embodiments, the fused
pyrrolocarbazole is present at a concentration of about 1
to about 300 mg/ml. In certain more preferred
embodiments, the fused pyrrolocarbazole is present at a
concentration of about 1 to about 100 mg/ml. In certain
further more preferred embodiments, the concentration is
about 1 to about 50 ﬁg/ml.

In certain embodiments, the composition is a semi-
solid or solid at room temperature. In certain more
preferred embodiments, the semi-solid or solid is in the

form of a capsule or tablet.
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In certain preferred enbodi nents, the fused
pyrrol ocarbazole is present at a concentration of

w@b@ansm®sg o about 300 ng/m . In certain nore PCEUSI0€WT7928

enbodi nents, the fused pyrrol ocarbazole is present at
a concentration of about 1 toj@bout 100 ng/m . In
certain further nore preferred enbodi nents, the

concentt at ofy,J.s ahouks dho abAUt B0 BHLM - LACGRH! ALB: e

enbod e conposl tioh Is"a

ai $@mm1éem@@pem@1@n ofnfueedapmrHDRQCprbaeoiedcontalnlng
t nts sené usoglg orssgkld i+ hn tE farm .

O SR o 28Tk f ehtePhadh Alsatnkn, | B 58 Tain

g@ﬁ§§@fre@V@ﬂbm@ﬁm@mby;deheapatabbEesuhpeesaodlaméter less

fused rrolgﬁ rbazol e co-n a|n|n arti

a LG pehSi YR netft unt ﬁlgem npﬁﬁgggFngemgodlments,

erhodb el 81et Neapard i ¢ escbavelasdi aneheabbass1bbanm.
about 400 run. In ceréaln nmor referred enbodi nents,

the paf®idPREhea ez ?%ﬁ%Ferthgsgr?ﬁﬁﬂtabﬁvﬁniéﬁnrQEOV1deS

| ROOLbEr o £MEOB Rt a EHELPECSEBbehBYBAL benfakewi des
a method of form ng a stable suspension of fused

P F P beer Paz P beteontai Rig; SUsBehded BartiEres,

CONREE 5L NG COPL BLLE Ny 3o T H8EaPYYERLR68EPBEObE el AndaNnon-
on aqueous I C]UI d cont ai ni ng a sur f act ant I N an anount

fa@aeapoul i 2els t eoyrabrERdt AaRUDBICHARR AR afueBgynt from
RGN 2 b4 @o%f&gﬁéfdtﬂgﬁhw/tmtﬁaaﬁl ghBebnll fA9um. In

conposition I s contact ed with an aqueous medi um i n
vatpref¢ﬁr@@omﬁbho@rbh@rp@@thﬁ@ﬁoéormh@gpapmp@sétlon is

né%ﬁ@é@@ &Oﬂp@ﬁl%ﬁog ﬁgnﬁgéigﬂ %ﬁtpiﬂﬁeaqu§ﬁu§nother

umin vivo n er e I ment present
| pwefeToed pnevioés ahﬁephodloief6Dnmmggacemabsétion is

shsbensl on of £ used BYLLQLORBERAROLE 69vBt Al ni no

In another embodiment, the present invention provides
a method of forming a stable suspension of fused
pyrrolocarbazole-containing, suspended particles,
comprising:

(a) dissolving a fused pyrrolocarbazole in a non-
aqueous liquid containing a surfactant in an amount from
about 20% to greater than 99%, to form a particle-forming
composition; and

(b) contacting the particle-forming composition with
an aqueous medium to form a stable suspension.

In another embodiment, the present invention provides
a method of treating a disease or disorder in a mammal,
comprising administering a therapeutically effective
amount of a fused pyrrolocarbazole in a non- -aqueous,
particle-forming composition comprising a surfactant in an
amount of at least 20% (w/w) to the mammal.

In another embodiment, the present invention provides

a method of treating a disease or disorder in a mammal,
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conprising: (a) dissolving a fused pyrrol ocarbazole in
a n on aqueous liquid containing a surfactant in an
w@e@ans1968 om about 20% to greater than 99% toP€DUR2084/037928
particle f-orm ng conposition; and (b) contacting the
particle f-ormng conpositiomaith an agueous nedi um
to forn1a st abl e suspension. |In another enbodi nent,
tQ; resent. i nvention provides a method o f treating a
di S&ase” ot  di sorder in a manmmal , conpri sing
dn1gleiErC@@tacth@ga®eﬁm$©@IPyrébiéeﬁrbézahﬁuhﬂ of nan-
se rrol ocarbaz
R T e e i e
aﬂnmmdcténat1ﬁeaﬁtaﬁmﬂhtw¢ﬁ®atoléhetnﬁﬁﬁaKw/Wh wanbhhan

enbodi nent, _th t f
AT BeR SBaCko oY sbr B9 o Rkl =IBHePFSE Ry
(éﬁmﬁiﬁ@ﬂ@élQ@s?eﬁﬂé@dp@yttﬁlésarbﬁdole ina non
aqueous, . particle -formn

surfacﬁ%h?aﬁﬁl%hSBﬁBh%g %?tﬁ?nggéé 5%% aﬁ

st eOlls §@Qby€]su§§éﬁ§¥oﬁ0tﬁ1ﬂgeamamﬁbﬂe suspension
conpri sing suspended_particles; _and dm ni

t
a ther%%e%??%%%mypﬁ??%E??@eeﬁﬁﬁﬁﬁweﬁ Stﬁ SsPHb 3% ant is

SASPEaSt ot 9t hea sBMIBY (w)®) cer tai Brpeef pre€drred
enbodi nents the surfactant is _present in at Ieasg 40%
8

(SWRPSLimenbe hekRpr ¢ epRed %ﬁbéaﬁﬁﬁﬁtag 1ghe BPEEaLagsFal
4y SO5AGE | Sof BEH&QJ:O%&@ agl ?PzBQEéteOE:aﬁ@B@er suchtasr
prostate cancer. |In other erred enbodi nents, the
seip Berred gmhaﬁment%ethat grPapst Rt RoBeMMahd
exanp|@ﬁepﬁ§§g9§§gsheﬁgtﬁoage hHHeﬁgﬁ Fi@sbﬁresented herein

illustrative, and not intended t
are 1ntended to be 1llustrat1ve, and not intended to limit

Egﬁgaﬁmount

the scope of the invention. All publications, patent
applications, patents, and other references mentioned
herein are incorporated by reference. Unless otherwise
defined, all technical and scientific terms are intended
to have their art-recognized meanings.

The present invention is directed to non-aqueous,
particle-forming compositions which contain‘a fused
pyrrolocarbazole, and a surfactant. Upon contact with an
aqueous medium, the particle-forming composition
spontaneously disperses into suspended particles, thereby
forming a stable suspension that provides greatly improved
biocavailability of orally administered fused
pyrrolocarbazole compounds.

The particle-forming compositions of the present
invention may be a liquid, semi-solid, or solid at)room
temperature. If ligquid, the composition may be contained
in a capsule. If semi-solid or solid, the composition can
be in the form of a capsule or tablet.

As used herein, "non-aqueous" composition is intended

to mean a composition that contains from 0% to about 10%
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the scope of the invention. Al publications, patent
applications, patents, and other references nentioned

wheoosionioas e i ncor porated by reference. Unl ess pthesmwosas7928

defined, all technical and scientific terns are
intended to have their art-regggni zed nmeani ngs. The
present invention is directed to non-aqueous, particle

'&QE%%Q%%Eﬁgggﬁgfl % ﬂ@é&h %9@&%'”" a&%ﬁ%qe formn_nﬂ1

pyrr a sur actant pon cont act
auomguabh$onédﬁanpntbedpdrtpcmeanfarnpn@oeampmmlMHmt

spo neousl dIS erses_into sus particles,

N e o e e e TR
géﬁaiyylnﬁpramedqbboagambdhthtyAefuaedlhﬁreln, "suspended
adm nistered fus g rrglocarbazole ¢ ounds

Rt PLR LS, £ S i e CEBRoSP: TRRS B TR LgRes B rosbhere,

| a¥epLeEan BEYoBﬁe@ bhﬂﬂhdntiamﬂysﬁbhdchEt%Qﬂhgmﬁbhy51cal
room t enperat ure. qU|d t conp05|t|on

my b e
cOhFrarhege; ﬁhatcas@apas FrSBenfeds iRy ano@qyaquc}y me um,

C@ﬂ@ﬁ@ht'Qﬁbﬁeanﬁléllﬁhbbé E@bﬁk@ﬁl@ncap§%|%s@ﬁ.h@@éﬂh
A s used hereln non -aaueous conp03|t|on is

| hEGREeRSt BefRHR" al8ohBbEREran tPhEEARARY ASIHUGmcomPrised

t@fagﬁéétégq@ﬁbﬁrlb¥ weikabt . aﬁdslﬂsﬁﬂlgﬁf%h% compositions
‘particle -formng conposition" is intended to nean a

cohpbBet PEASEREt 1BFERLARBOASPYPETSpELSeS OFHEAT -

SUSD9W¥%¥£5§190|§S&HQQ@ f&ﬁééﬁﬁb@ﬂof@UEQU§1§§91988 in a
As used herein, susgende particle" is intended t

R QQH?@EELePaﬁté? §pﬁ@¥@ln§r§9m@951@ﬂ0@theﬁUbsequently,
SHﬁéFBQL&EE%éﬁgggmiﬁbyéBﬁ Bbﬁﬁleﬂygbcébnihk%%BU%&t%h%&

remal Nns sus s I nNTan agueous nedium wt
satrseans i medphas tosépamatiopaguacy susugrkeaséion,. Upon

. di
ERHERE e P p B PR S0 Rar 60 2RET i oh (e

coypositcanbazole-containing, non-aqueous, particle-forming
composition spontaneously forms particles of a suitable
gsize, i.e., without energy input. Thus, when initially
dissolved in a non-aqueous, particle-forming composition,
a fused pyrrolocarbazole may have a higher solubility as
compared to its solubility when placed directly in a
‘comparable aqueous suspension containing preformed
particles.

The particle-forming composition can be contacted
with an aqueous medium in vitro, i1.e., subjected to
predilution, prior to ingestion by a mammal.
Alternatively, the initial contact with an agueous medium
can be in vivo, e.g., contact with agueous contents of the
gastrointestinal composition of a mammal. )

When the particle-forming composition is subjected to
predilution, the dilution ratio preferably is from about
1:1000 (1 part formulation to 999 parts aqueous medium) to

about 1:2 (1 part formulation to 1 part agqueous medium) .
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of the present invention are particle -form ng.
Initially, a fused pyrrol ocarbazole is dissolved in a

WmesAHsKgseous, particle -form ng conposition. PCT/US2004/037928

Subsequently, the particle -formng conposition is
contacted with an aqueous rre_diy_mto form an aqueous
suspensi on. Upon contact wi th an aqueous nedium the

f used rrol Qcarbazol e_-. containin non_- agueous

Jereq a%e g RSt TR STt ST S opFRE 13500 (1
Rt AAsSmfa i Gl dabd B shes s | agueowd thodiuenetgyabout 1:3
i nput. Thus, when initiall di ssolved in a_pon

- gmesirs, LA R i nd AP CoR I eeh, Medi by By way of
RIS DIC R B3R e Mo P avedit e hed £ 50h UBd | hiMaAS a

compared to its solubility when placed directly in a
CATPETEIATE FRpfSsust S ARREHS | b Tont @ HFhgl Hr2f BPved

Rt R dentle AT | €111 L@l i i £ IPYSELEQA £ANaRES-ounce
contacted wth an aqueous nmediumin vitro, i.e.,

silsjsectadd aro gereaiivutomiighrior to ingestion by a

- Manmak., ﬁgge%&‘%i )6%'6:& .d’i'%%.okz%iﬂe'ga'gh%‘%mt%%t x‘@éﬁtﬂa&t

agueous medi um can be in vivo, e.g., contact Wt
apledurc ant evdtisslofthdef ypad ey rr @b damabacohpospntamming .

f . . riicle..- ' ption is

S RO CF Dra TRl e i S oS aEeoh!
preffenadilly i $He gaabotted : d@a{riedpain fhisuhadian have a
999 rt.s .aguequs negdi to ut_1: rt N
olra%%acfﬁ &r?qstsoq%aﬁlar %t%%bus@nﬁ%i%%gﬁ\%%%f% e?lé? ?f/?lCles
tHearedid Wliieoretreat iloesss thaom Bhduiml: 500 (1 part :

forrrullrﬁtg gn to 4%% %artis quequs rredei %lg) Eﬁo abciu\’t 1:v?61 o
(1 parhSf SPARPS: Pon OPG S arF & RRAESTS mSdh Gmoveg), volune
weY weft e nerrdaiguirdane egifat it sdf afdanulat hommegsves a
a convenient ratio i abOé,II 1250, whi h.is.arou%hh th
it LR £h BRTCLTS ke di Bhes ok Preanse the
iG] es scatter visible light, with the larger particles
causing greater scattering. In general, the greater the
optical transparency, the smaller the particle size. High
optical transparency, i.e., bluish haze invisible or
nearly invisible, generally indicates a particle size of

less than 100 nm. A distinct bluish haze generally

‘indicates a particle size from about 100 znm to about 400

nm. Without intending to be bound by theory, it is noted
that particle size tends to be egsentially constant for a
given formulation, regardless of the dilution ratio. IEf
particles fail to form, an increase in dilution ratio may
be used to promote particle formation.

Whether a formulation according to the invention is a
liquid, semi-solid, or solid at room temperature, may
depend upon the selection of components, or other concerns
such as commercial viability, administration and the like.

For example, a semi-solid or solid formulation is
convenient for manufacturing unit doses of a fused

pyrrolocarbazole in the form of a capsule, including both
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PRbRBEES paf t 1 RPEL f GPHAPRERALSWIEE RBPUL

gl ass of an aqueous liquid. It has al so been
di scovered that the resultant solution in which the

w6 e@sd519y8 r ol ocar bazol e - contai ning parti cl esPEr/@s2004/037928

suspended is a stable suspension. Preferably, the

particles contained in this oggium have a di aneter

| ess than 400 nm More preferably, the particles have

ahgkéngéfétiﬁsgn&héBfQOQeT 1£h8?B§gﬂ%§ ognapkb%ﬂEts When
transparenc ven~vo wat er contai ni ng

gthenlaquudtonfs@bxdufarmuﬁagu@escanueetelanndgm@pmen

article size LS | S ar I
S%%ﬁf%@ v?sgbleg?%%gé?nggfggﬁﬁg ﬁa gggpakbgcﬁggmulatlon
calspagsgs eahes suapéndédgparnlgéeerah whhehgthatéMSed

the optical. transpare the article

sP¥ErgiP§ﬂrB%%?£%P1?r§ﬁ§%89éﬁééﬁa agal ﬁdESh kaze

i nvi S|clbinq;dy1trie?fs: yArhcma/ei;1 sirbé:g% cgﬁh;easraézhfysl ndi €at eSOIﬂponents
particle size o ess than n sti nct i.S

b Eerashl T5S! FhFad, BUE Rol AP BhatLE) shrRomdpdugiia at

1B@ozﬂﬂtéﬁpeb@euréro@aﬂ Nbe Wi BpHtetinbending1{,0mb&iBiguRthe
y theory, it is noted that particle size tends to be

e%%%ﬁ?mept§ wohaeuht PeaF1RIgi véRer BRfuFSE: sRount of fused.

regardl s6srvhizbhe dihubbofeightd. olit RAB! Bekes1kald itothe
form an increase in dilution ratio na% be used to
5]

PiiiRgt i offoderate

a&&9£9ﬁ$9 bPetbeabyeNtE@NthanasbbaYi BanSBBl apphida @b
solid room tenperature, nay depend upon the

e BEEN oAOBP L e BAPORSHRE, O6r CBEheReESNEEFRSTSHER  as0 hasten
C&f@@?fu@ioﬂ'@?'Lh%yfuéga‘B#?EB?EbQQbQQQlEheoE'b%thFor
exanpl e, a sem-so or formulation is
converRzanatairiqram AAWIGEAONS YUBRiIng dugeor more
g%%ﬁﬁargﬁEQa%ﬂé€ Lp tES;ESrHEOEQBmC§8ﬁg%§ath9%'H@'%%rrled

gelatin an t gelatin caps
tabt eds. aVhederately elevated temperature, preferably less

than 60°C. While moderate heating can be useful,

excessive heating can cause decomposition of one or more

" components of the formulation. For example, decomposition

of polysorbate 80 can occur at temperatures above 60°C.
Instability of certain fused pyrrolocarbazoles has been
observed in the presence of short chain polyethylene
glycols, e.g., PEG 400, at temperatures in the range of
about 60°C to 90°C.

Decomposition of polysorbate 80 may occur if
maintained at 90°C for more than one hour. As will be
appreciated by one those of ordinary skill in the art, any
deleterious effects of heat accumulate with time.
Therefore, when heat is applied, tlme and temperature w1ll
Atyplcally be balenced against one another.

There is wide latitude in formulation of all
particle-forming compositions of the present invention.

Preferably, all non-fused pyrrolocarbazole components in

the particle-forming composition are food grade materials.



10

15

20

25

30

the liquid or solid formul ati on contacts an aqueous
medium e.g., gastrointestinal |iquids, the

wo orosb®s8 on di sperses into suspended parti cl eBCT/HS2004/037928

whi ch the fused pyrrol ocarbazole is biologically
avai | abl e. Conpositions whosejgnert conmponents (i.e.,
conponents other than the fused pyrrol ocarbazole) are

alt Rﬂg'@Géﬁe&%?ﬂ%tﬁgESQﬁEQéa %%”sg%e9r§B%T§q?ﬁ%

sinply mxing t onponénts w t hout heati ng
dé@foemaanoun@noGRAasmdtpynaésocanb@@oE@u@dn1@eInactive

i nd .di ssQ ed [ X f inert
condbrdneet GPoRSuoReLEPRg? Maels B REafory B prug
prehenabtyatess t(hanislof ofcamubeIampkmadlbm mmﬁumrces
co et nixin th rt co
RaBETLE18n 8P, phne S4aCEOFRERoBar B ohe 1 S0 P SEH
Fiﬁ@@f@bkaae@fhégamﬁSbyl@eﬁe@@ﬁbalmnngt@n@nﬁﬁr@m@e

conponents that are solid at rogm tenperature is
céF?FEaV8u¥nﬁFe§1ﬁﬁée?ﬁﬁéﬁypéPgééﬁédatéﬁﬁéﬂ&@UP@ all

preherabkyihgeaqt BARs 6Q-Esen¥hiihe appeaiale chedlntd tadhally
be useful, excessive heating can cause deconposition

OAPRREVE fBrE BBATBAERt SUSESRkeéY BRNFEAE oA OTFSUman use.

exanplie deGmosi 14,00 of pol yserbate §Qv§§@19§cq¢réferably
tenperat ures ‘above 60 C. Instability of certain fused

PYPRBR bR arbEREFRSTARS - beBhthByehy 68| Furacspasemney &F
shpesefPain pAlLyE BﬁhgnﬁhQEMCQE§ul@sgln gEga%QQClétformlng

tenperatures in the range of about 60 C t
E%@@mp%st%@@n bfpp@aysgpmnpélsgonﬁycg@éannuﬁrom about 20%

nLALOEd, %hgg §§£05fn9r$uor§Etgﬂ% ho%ﬁefé%dﬂl%‘ Q%e

appr clated one those o I nar
amwodnteoérsougaetaettssoathéaasacaoﬁulatelwash ﬂ@ﬁe or at

JFfELoses, “hepolaths! oBPLbE%aakh VB LEMBEANYLS of ehe
composition.

Surfactants include, but are not limited to,
polyvoxyethylene stearates, polyoxyethylene castor oil,
polyvoxyethylene sorbitan fatty acid esters (sorbitans),
polyethylene glycol ethers, saturated polyglycolized
glycerides, fatty acid esters of polyethylene glycol,
hydroxylated lecithins, medium chain monoglycerides,
medium chain fatty acid esters, polyvethylene/propylene
glycol copolymers, polyethylene glycol stearate, d-o-
tocopheryl polyethylene glycol succinate, poloxyl stearate
(e.g., Myrj® 52) and poloxyl castor oil.

Polyoxyethylene sorbitan fatty acid esters
(polysorbates) are non-ionic surfactants (detergents) that
may consist of a mixture of fatty acids. Commercially
available examples are Tween® 20 (polyoxyethylene (20)
sorbitan monolaurate), Tween® 40 (polyoxyethylene (20)
sorbitan monopalmitate), and Tween® 80 (polyoxyethylene

(20) sorbitan monooleate).
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typically be bal anced agai nst one another. There is
wide latitude in fornmulation of all particle -form ng

W@ 051958 ons of the present invention. Preferpti/ys20ad/037928

non -fused pyrrol ocarbazol e conponents in the particle
-form ng conposition are foadh-gprade material sor GRAS
(Gener ally Recogni zed A s Saf e) materials. Information

I
on CRASTRLEC (a1 SH0he, Rl iy el e g on
AU S IpAT SO (&h/ezsA o rofn-Drorgl ¢ rﬁ@rfmd;t@nt

Resour ces,. .Rockvi | MD di scl osur £,9 [ '
(B G &Va?%fua%]e? e%xarﬂﬁ/fr ef ef e%OJZY ;Y{L%%Q’Q §1vE81
@H}ierxetsmrﬂartafatnﬁ/@ alﬂgr‘ie:di’@ditt@ mldm,pmmmtctes@ X- |1i1:4ti Mgiton®

of all inagcti ve | rwre n esent In ove
Forftei Gt 137 St oved Carug ¢ T e are

Ry datadd or hurran use. The corrp05|t| ons of the
present invention, preferably contain a surfactant

Al t hoBEATPHESs O 28Rt URRF e SHrSGHANTT &1 dtuiated
%ff&m {fed rgﬁ;@@ﬁd@é Ecot 91 §t NGy CONPAGhLLPNAi -, or

’ typical ositions contain_fromabout 20%to gr eat er

tﬂﬁﬂgkxﬂ% @6 s Ut F kR Rl A PFR1RF BB, Of neohvishRY L 8Re
&I&S"‘f arg LS, el §@pteBO%, 1at; hBaARo:4P% e Bicd@asts,

depen ng upon the additional conponents of the
c:—orq)os@mdﬁroserm a@tlamesiwmc&@én MANCH Y GRIELIS T tRE - -

9031 ngpw&{&%ﬁ@@% L& ﬁﬁﬁﬁtoﬁvlwy@aﬁﬁﬁ%mtﬂ@

| yoxyet |tan fatty acid esters

(mmizbm armin Img@lm:@h@e@l 3red| dwhw@rléaﬁur atge-

P G B e e s o
qﬁra]tyeuimmjheychM%a@ﬂmb heppoivmeys achloekt epgplymers
DL IS Sle  BLpad| 28 G501 oROPOLYEE Re . BO. VELDYLERE
188, Pluronic® F 68); ethoxylated castor oil (e.g.,
Cremophor® EL); and ethoxylated hydroxystearic acid (e.g.,
Solutol® HS 15). Some surfactants are solid or semisolid -
at room temperature, e.g., Poloxamer 188, glyceryl
monocaprylate, and Gelucire® 44/14. Additional
surfactants are those found in The Handbook of
Pharmaceutical Excipients, 2nd Ed., published by The
Pharmaceutical Press, London and American Pharmaceutical
Association (1994), a common text in the field, which is
hereby incorporated by reference in its entirety.

The particle-forming compositions may also include an
organic solvent, a lipid, an antioxidant, or a combination
of these components. Such components include those found
in The Handbook of Pharmaceutigal Excipients, and include
any which are known in the arE to be acceptable for use in
pharmaceutical formulations. The selection of suitable
components is within ordinary skill in the art.

Tn some embodiments of the invention, inclusion of an
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t ocopheryl pol yethyl ene gl ycol succinate, pol oxyl
stearate (e.g., Myrj(r) 52) and pol oxyl castor oil.
weodoposwet hyl ene sorbitan fatty acid esters — PCT/US2004/037928
(pol ysorbates) are non -ionic surfactants (detergents)
that may consist of a mxturggef fatty acids.
Cormerm ally avail abI e exanples are Tween(r) 20
oxyet Iene sorbltan ol a he en(r
6Icy8>? 5 S r%ﬁlor?ﬁoa n%tfalf V& gm?:l
Em&ﬂb):a%a(zmle)g)&yﬁtﬂnd Q:rm:t(ﬁﬂ)e—s‘ihﬂimﬂrfg'l avnond eat &) .

f | yet hy th PEG | 4- .
p§65rét?'§lleyﬁg%§f‘|&o % lcgr]sf?(}%’ e\{'ﬁ rg‘}ej:% Ia[%%la]n (or semi-
GeHer C bl hr)bo&V&jén@ﬁreﬁtﬂmplea&‘g of qalyeathyl @ne @lyesl

et her surfactants are Trltona% X-100, Trlton (r
4504, Fhet 6F OO LYSRRSS Ad o ISR 59 ‘f%ﬁlt depend,

1hog'a%tsubka%h@%%ﬂl%ﬂraﬁcf ERE Ml Qe @a A Nerincluded
use surfactants are saturated pol ygll%/col i zed

gy ¢ wag tdersihammy st GRS S Eich pway of general

gﬁlg{l }‘1%%“ @%anq' fdtyeAd Cirﬁ:?’lttﬁffes Q:futp‘gly@trhyﬁ eMtnited
l'yco e.g., lucire (r) 44/ 14; hydroxylated

fteci thiopy L eaeg Carmﬂar’fcﬂ e ethyA lﬁﬁﬁﬂ@ﬁ%albﬁnzyl

lycer
%q%\%?lt%r’ (r a;n@ggjél yc& ﬁlm(ﬁ/ ;:a%rl\/g\/l | ucr%l c%%? n
tﬂﬂcfélemdaeglafrwldl @B@er i des US@% heliﬁV@::erWOlYethylene !
C I |at /ca, We ()
%&fét hy;%ene f?;aop)#eene g yco copol ymers; bl ock
oap @lofier @odiynarhwfertéle)g&j@mild Toropyl e rie( @H &2 ) nOH,
&ng Ui g PoI Qxane! 188 F}i uronic (r) F-68) ; ethoxylated
TSt e % Y& Eophor (r) EL): and et hoxyl at ed
hydr oxysi;emm embodaim(eatg pfSohet cuhv(—zn):ildﬁ 15) suiSedd e

surf.act.ants are .sol.id. of sem solid at J00
taéﬁﬁé’?‘&%f’%‘ & dnc%dr gter® 188% d'llycery the particle-
§i )5 uoioFa ) yio&@.sz_arﬂbrﬁel U nesdd hedd i, “Additdoinddnt” is

intended to indicate any substance useful to retard
deterioration by oxidation or to inhibit reactions

. promoted by oxygen or peroxides. Antioxidants include,
but are not limited to, ascorbic acid; fatty acid esters
of ascorbic acid, e.g., ascorbyl palmitate; butylated
hydroxytoluene (“BHT”); propyl gallate; and butylated
hydroxyanisole (“BHA”). An appropriate antioxidant also
includes mixtures of antioxidants, such as a mixture of
BHA, propyl gallate and citric acid. An antioxidant is
particularly useful when the fused pyrrolocarbazole
containg a functional group susceptible to oxidation,
e.g., a thiol or a thiocether. A specific example of such
a fused pyrrolocarbazole is the indolgcarbazole compound
IIa-51, which contains two thioetherAfunctionalities. An
antioxidant can function either by scavenging oxidative
compounds or inhibiting oxidation reactions.

In some embodiments of the invention, a suitable

lipid is included as a component of the particle-forming
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surfactants are those found in The Handbook of
Phar maceuti cal Excipients, 2nd Ed., published by The

wekasosestit i cal Press, London and Aneri can PCT/US2004/037928

Phar maceuti cal Association (1994) , a comon text in

the field, which is hereby ifpgrporated by reference
inits entirety. The particle -formng conpositions
TS JAIC! Ude, Ak QAL 901 VP32 14 Plflredlled to

ANt roXi dant.” of "a combi nation of ese conponents .

Sueh ceorp enefwts, |Q11d1,ud@>tho@ee2f@lmoglypqh@l Hardevok of
Phar maceut. cal Exc e

TR e (e il o ot phéludifn of a
phias irea e ic}ﬁdng‘@rpnﬁiatcbmschai’t@csetmu@ﬁ, oinslidabge

conpon nts,isvvitlnordlnar II n_the
W@@ﬁocﬁ%‘ts Y i HY %?Jr% il h@l%n o?hclmge
FRFGAAT £ c&ﬁﬁé&fﬂeﬁmwseslg.dwbmmyn@ffcbj:neatuendof a

pyrrol ocarfoazol e t.he part .
e@rﬁd@ﬁwworbel’r%%ﬁff u"sl?e‘frfmmﬂo?@ﬁﬁ% so%%h?sl?%%e% changes
S| b £t cIREMBHa i &b 1 S 1 ¢ ©OFah eaped ah Eifecte. g.
pol yet hyl en | ycol 1450. The effectiveness of an
gt Végﬁymay depend, in part, on the particular

f UsedAEB&EB%QC%HéaE%dsﬁQ:'ﬂdﬁ%d desdhiedmtddit may
-form ng conposition. By wa gener al %%JI dance

SRR T RN HRRL qm@%ethwp%%lﬁo%uw Req Yoth poor
FE&U%@&%“%&%U%E&EH#*cﬂgfﬁ%E@%1é§9§Qrbtﬂ@ p@ﬁﬂi&le forming
al cohol, and glycols such as propyl ene % ycol and
Kﬂﬂ@@g&gﬁxgﬂggpgﬁﬁ#rqm¢13conmgl%sédf%%@ jpyrrolocarbazole.
Itg/% y FER cgB88s0 Be | { §UbHe8ENE0Lhdtn
po y%% f}{]ﬁce}%eﬁg% ?Oé%?nu acvvhere?n n |g]bate Iréast 4 °
Pt soke- tomudigererpedithen| avent ¢oncentsarian ef 1 to

‘g@og@wt %o w&& é’ié‘ﬁ%g eﬁgowédoﬁywswea&bsgele is

ng conposi rein antioxid
isresent at a concentratlon of 1 to 100 mg/ml. Even more

preferably, the fused pyrrolocarbazole is present at a
concentration of about 1 to 50 mg/ml.

'‘As used herein, "fused pyrrolocarbazole" is intended
to mean a compound having a fused pyrrolocarbazole core

structure:

wherein at least one of G, X, or W is a nitrogen, B is an
aryl or heterocaryl group, and * indicates the attachment
point of an additional fused ring system.

The core structures provided herein are presented by
way of general guidance, and are not to be taken as

limiting the scope of the invention. For example, certain



intended to indicate any substance useful to retard

deterioration by oxidation or to inhibit reactions
w@e@snswas by oxygen or peroxi des. Anti oxi dant SPCTUB200€037928

but are not limted to, ascorbic acid; fatty acid

esters of ascorbic acid, e.g.,.ascorbyl palmtate;

but yl at ed hydroxy tol uene ("T%%“); propyl gallate; and

butyl at ed hydroxyani sole ("BHA"). An appropriate _

snriesx i idehicc aies e QURREL IR XA el B 2 BPF okPaaht sustrative

m f : e Fbhd
R R e e P i A e iy
fargetkdyra ¢l ditidr bl OV L Mt | BRarhe¥ ospbstituted
ept.i i ' ' o thio rs :

TR A LB e e B " genion.

pyr r olfhoar, bayelre liosatrbe zodgolcorar Isdzvicd wwemmpomsd udea but

-51 i ch cantai.ns t ' eref ionalities. An

A S e O o S PRt B Sacyehe: Fy

oxi dative conpounds or inhibi¥ng oxidation reactions.

In some enbodi nents of the GnvelYion, a suitable lipid

is included as a conmponent of the particle

-form ngconposition. A s use "lipid" is
intended to indicatesa g e erol, glycero
ether, triglyceride, ; jeof . The
inclusion of a lipid>san ange Rpg e

characteristics, including\particle size. One way in

which a lipid can change particle characteristics is

by causing formati on of a m croeinulsion rather than

m cel l'es. Lipid -induced chandes in particle
characteristics can also affect bioavailability.

Alttehmigh @ heae doeoos i tho sy descra bednderee nonayore nitrogens

SARCESaY CTELSY SCARGLSpoUl 0. U B0CE I A0 PR coa
-for ninplocarbazoles, indenocarbazoles, and bridged
indenocarbazoles.

As used herein, "indolocarbazole" is intended to
indicate a compound of formula TIa, wherein Q is nitrogen
and Y is a bond:

X<
G~ w

These compounds are intended to include, but are not
limited to, structures in which the nitrogens of the

carbazole and the indole form a cyclic bridged moiety:
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conpositions preferably contain a fused
pyrrol ocarbazole . Preferably the fused

wQeosofsar bazole is present in the particl e -POF/IBI994/037928

conposition at a concentration of 1 to 300 ng/m . More
preferably, the fused pyrrol ogarbazole is present at a
concentration of 1 to 100 ng/ni. Even nore preferably,
the fused pyrrol ocarbazole is Bf esent at a
concentration of about 1 to af mggnl. As used herein,
"fused pyrrol ocarbazole" is intended to nean a
conpound having a fused pyrro 0 .rbazole core

structure: wherein at , or Wis a
nitrogen, Bis an ary p, and *
i ndi cates the attachnms - " of\a tional fused

ring system The core StrucpgéfiEQNOVIded herein are
presented by way of general i dance, and are not to

be taken as Iimting the scop the i nvention. For
exanpl e, certaincores indicate the presence certain

at ons Suah iddikiadtd treaqirges esncludey |]:bu’tbeare not limited

reci ated that such atous ded t ddi ti,ona
oF o b ey oSF uF bR SBBL PL CEA KPAnOgEer ol referred
d@yi@glK@Q$2@n1the spirit of the |nvent|on Thus,
pyrr ol _ocar ba e core structure | ude, but are not
|imitéF t‘bgecig??mltﬂ'es IASRIRH el Jasvﬂ'fé‘i'%’i‘(ﬁe‘b to

MBYdPeLr @ A0EShYoGAAL BENESGMANE @é Mar @hAchl 00€BS ek
carbons Such structures include, _but_are not limted

L EXPRRR ocaF BATBI ESTPPHAER0ERF bAIBH e?utaﬁﬁebppégéélmlted

| PElenOsAREDAZAL gherbdif Ysed BREEHA, mokBdekesanbazoker
is Intended to indicate_a conpound._ of fornula I a,

WHERERIE Q 1R BeYFedeniadenycrEbazebag; Q is a single

carbon:

2%

) Qco

As used herein, "bridged indenopyrrolocarbazole" is
intended to indicate a compound of formula Ia in which Q -
is a moiety containing at least one carbon which joiné
with the nitrogen of the carbazole derivative to form a -
bridged moiety:

X\

C8260
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These conpounds are intended to include, but are not
l[imted to, structures in which the nitrogens of the

wae@abazobe and the indole forma cyclic bri dgeBCT/US2004/037928

noi ejty: G WSuch bridged structures include, but are
not limted to, derivatives QE the m crobial -derived
naterial referred to as -2528° As used herein,

"indenocar bazol e" is intended to indicate a conpound
of formula la in which is not nitro These

conpdﬂﬁﬁs'W%@ﬁLR%Fr?%@C%¥%aﬁ%%e?lﬁ?%%%b%ﬁ fEBnﬁBEnds

PALEEENQrbsmOng bmPPLe te3NROBT. tEQIFﬁﬁﬁﬁﬁkﬁaﬁﬂéntlon are
certain indenocarbazoles, Qis a single _carbon : As ,

gtellhecemounppi dgdd PREEnBSFELs! o Fol@mqaynd” or
b EESB?SdsEQubeﬁkgat € <A earRo¥Rd ;ofssfarmla do@qﬁdﬁﬂ’&“&fht is

I's a nolety containing at | east one carbon which
ﬁufﬁscmﬁnhtheObuﬁto@@nS@ﬁVﬂW@ dsrBardloa der isvardafarl o

[ he. p | ggar hazpl
su?fa%lgkfggg?ﬁgogg%¥}c ?%thﬁgghggﬂltlonéﬁéﬁf?ﬁﬁ?ly
papabme‘bﬁvéntmuﬁaaa@nsnabbea@oﬁﬁda@@@l@&&;hﬁﬁaﬁpeutlc
here%n ‘stabl e conpound” or "stable structure" is

to indicate a conpound that is sufficiently

r obusthé of ssked i perirsbbadironzobea waefbe fGevgtberof

uri froma reacti n1xturem d.prefer ny
gFgﬁggﬁﬁlﬁg}on nPgeﬁnheFFlcaC|§&% tlg%gﬁgﬁtlc gggﬁ ded to
Theitusedthyrr ehecarbavalee iydaydes fawchizeron the :Lndlcated :

bsti,tuted. As e tituted" is
E 5o o4CRLAREE BHETOP RETEA SGGHIAC S ] o Herein

kBdECakadsat @lkns T, e@lrammed tthaa &eieecﬁuﬂittgrtmtmd atom's
referred.to herein as %" tltueQ%é Sdg V|dqg t hat

VRé SBGHs Pt BPEd SHCHME that 1dn' Tesults

in a stable compound.

As used herein, the term "alkyl" means a straight-
chain, cyclic, or branched alkyl group having 1 to 8
carbon atoms, such as methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl,
neopentyl, l-ethylpropyl, hexyl, octyl, cyclopropyl, and
cyclopentyl. The alkyl moiety of alk&l—containing groups,
such as alkoxy, alkoxycarbonyl, and alkylaminocarbonyl
groups, has the same meaning as alkyl defined above.

Lower alkyl groups, which are preferred, are alkyl groups

‘as defined above which contain 1 to 4 carbons.

Alkyl groups and alkyl moieties contained within
substituent groups such as aralkyl, alkoxy, arylalkoxy,
hydroxyalkoxy, alkoxy-alkoxy, hydroxy-alkylthio, alkoxy-
alkylthio, alkylcarbonyloxy, hydroxyalkyl and acyloxy
groups may be substituted or unsubstituted. A substituted
alkyl group has 1 to 3 independently-selected
substituents, preferably hydroxy, lower alkoxy, lower
alkoxy-alkoxy, substituted or unsubstituted arylalkoxy-

lower alkoxy, substituted or unsubstituted
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val ency is not exceeded, and that the substitution
results in a stable conpound. A s used herein, the

wo eoosi0Sebkyl " nmeans a straight - chain, cycli cPCDUS2004/037928
branched al kyl group having 1 to 8 carbon atoms, such
as nethyl, ethyl, propyl, ? gropyl, butyl, isobutyl,
sec-butyl, tert-butyl, penty i soanyl, neopentyl,

-ethyl 0 hex oct cycl opr opyl nd_eye open
hegggo Kg%ahﬁfgt O%?raﬁi%nycoﬁPgﬁﬁﬁﬁatS%oﬁﬁs such
@ﬁs@bb@%yuté&k@xymanbeﬂyl suBBdlahKEHaﬁknQnamb@mykuted

roups, has the saneaﬂeanlng as_ al k geflned above.
@%R%?OQYR§Pa§F8ﬁ§S bahPERTar E2pPEKYr edOWS e al kyl

919@£§c§§bgﬁ§nneﬂlab@veammh@h gonbai Brldto14wear bons .
Al kyl = groups and al kyl noieties contained wthin
albsienient §ietpsaBlchdasxarsl kff tharkarg, dithione,

?&ﬂ'k%é¥t0H¥dr8%Yl§EE8%Y al koxy -al koxy, hydroxy
kyl t I'koxy - “alkyl thio, alkylcarbonyloxy,

hydro&?aﬂﬁ?ﬂ hAgeaBy| 5Ry §EBUpd akkyTle s dbs firteregdoto
HOSYRSL EHE?gghé‘—FHQﬂl' tuted;al kyl Q&QHEh'%@Sh @ cBrbon

I 'ndependent -sel'ected substituents, preferably
hlydmsyhammgr agl kesgpt p@ﬁeﬁaabr@@xyzar@pkloﬁpuble bond.

ggggéiggtsg 011 UNSHPSLLEYLCEnR YRl Kehny1!, OWEbpeny, 3-
mashbébutanyahe&adoayyﬂahha%yyﬂowepuaﬁkoxﬁs used herein,

%HbSE %teg%gyn T$U?§t&58g§8e r¥|a&%%ﬁ%dengigﬁkﬁkgﬁhain,
unsubst § er ocycl oa koxy, hal ogen oxyT,
tpmkicalbnxyranbhaﬁlhydnptaoboannha;nwohav1n@rat least one

di -1 ower ol ape xa t
i TR R Gt s e
1helhéénétayhgmyl b@ynyﬂendemethyﬂbuhgdglstaadght

- chai or branched hydrocar bon chai ns havi ng

ﬁYCigﬁgﬁgﬁgi g5PBBR - - car bon doubl e bond.

As used herein, the "acyl" moiety of acyl-containing
groups such as acyloxy groups is intended to include a
straight-chain, branched, or cyclic alkanoyl group having
1 to 6 carbon atomg, such as formyl,lacétyl, propanovl,
butyryl, valeryl, pivaloyl or hexanoyl.

As used herein, the term "carbocyclic" refers to
cyclic groups in which the ring portion is composed solely
of carbon atomgs. These include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl. The term "carbocyclic aromatic
ring" is intended to include carbocyclic rings which are
also aryl rings. The terms "heterocyclo® and
"heterocyclic" refer to cyclic groups in which the ring
portion includes at least one heteroatom such as 0, N, or
S. Heterocyclyl'groups include heteroaryl and heteroalkyl
groups.

As used herein the term “aryl" means an aromatic ring
having 6 to 12 carbon atoms such as phenyl, biphenyl and

naphthyl. Preferred aryl groups include unsubstituted or
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Exanpl es of al kenyl groups include ethenyl, propenyl,
3- nethyl butenyl , and cycl ohexenyl groups. As used

whesosiososg he term' "al kynyl" is intended to iPCI/USm®04/037928

straight -chain, cyclic, or branched hydrocarbon
chains having at |east one cgpbon -carbon triple bond.
Exanpl es of aIkynyI gr oups |nclude et hynyl, propynyl,

3-meth Ibutyn nd cycl o rou sed
REP&Fh! uttﬁé e e E‘f%h\é/’ q nﬂﬁﬁ}
sHeRe25a2¢) 0% er%wﬁelr‘élmnkﬁi\ﬁft@si Qurl rwﬁyadegxa)up in which

strai ght -chain, branched, or cyclic alkanoyl gr.oup
REGI AF TOEE & idEh KPR OTSUAR FEHGGRA PradetiRtero

REORANOYLN Bt ), MEl¥ich Risvd, 0 & dexanayterrdhs
used herein, the tern1"carbocycllc" refers to cyclic
§ebE SN LnweireRDsh & NAliglep SMEiiel 1 s RyBHIvSBEL s SETSP 6L/
‘Eﬁ&??” 2, 1Th%§aa%1tyie tkilitaz%'l%/lnmté‘dfﬁicﬁ(iflt o,
cyctopropyl, cyc obutyl, “cycl opentyl’, cycl ohexyl’,
qycnoﬁ;e@vyllsogy@n@dmlyl bem@lﬂéﬁtﬁZ%laﬂbodaltﬂla@lyl

ri i 1#g§ C yeldc
?&%gggvﬁléh%glrde a so ary%g)r]ity(r%gs(‘;l}‘EJ te aﬂ&p%%
"heteroey&vd™” atwhdtest @r @(ydeOiadkyrlef%Tom Jayovh'icch one or

N L L

oncNuderhet.eroaryl and heteroal kyl groups . As used

hereip_the e n1"ary| nean Iy 'ng [ "
to 12£%ar% on a?gﬁ%nSuc e €e§ eny?ggg?phe F aﬁ%§&aﬁgy§ )
naphhhyhdedPref earedcary ngg:m@u pmavumg ljiimrers st uteacbons,

%F%%g% ié.Lt ute phe%é&{ nr%g%a hth t rou S The terrglllo
e At HrouF IR
witamblese ofr arelleyrl rggto@@fsbdmcﬂtm |kmtr epteaacerdt Hyingi ted
Efea'éfe g%p%'ale,' oL 1A bon), Al am such a3 QN Aethy1
groups. Substituted aryl, substituted heterocyclic and
substituted aralkyl groups each have 1 to 3 independently
selected substituents that are preferably lower alkyl,
hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl,
nitro, amino, mono- or di-lower alkylamino, and halogen.
Preferred heterocyclic groups formed with a nitrogen
atom include pyrrolidinyl, piperidinyl, piperidino,
morpholinyl, morpholino, thiomorpholino, N-
methylpiperazinyl, indolyl, isoindolyl, imidazole,
imidazoline, oxazoline, oxazole, triazole, thiazoline,
thiazole, isothiazole, thiadiazoles, triazines, isoxazole,
oxindole, indoxyl, pyrazole, pyrazolone, pyrimidine,
pyrazine, quinoline, iosquinoline, and tetrazole groups.
Preferred heterocyclic groups formed with an oxygen atom
include furan, tetrahydrofuran, pyran, benzofurans,
isobenzofurans, and tetrahydropyran groups. Preferred
heterocyclic groups formed with a sulfur atom include

thiophene, thianaphthene, tetrahydrothiophene,
tetrahydrothiapyran, and benzothiophenes.
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heteroaryl groups include pyridyl , pyrimdyl,
pyrrolyl, furyl, thienyl, imdazolyl, triazolyl,

w0 edosazoby/| , qui nolyl, isoquinolyl, benzoi m daroi/ys2004/037928
thi azol yl, pyrazolyl, and benzothi azol yl groups. The
term "heteroal kyl " denotes aggycl oal kyl group in which
one or nore ring carbon atons is replaced by hetero

?ton?firc %é%ri alk9§hfd§%l cé£@ éfﬁ

ara s note
@n‘mms hta}vahghévena?hydrdzsytagbonp appﬁsdstil nge@btan As

al k r t hat .bears ar ro | es of
%k@%r%& ups Yﬁ%?ﬁ alg y rgu %pﬁ ?g§o§g groups that
KKW@yé hymmm@yhy@robpnapydn@édaﬁﬂenapbthyABeuhyﬂ herein,
%&%ﬁ S. §ubs ituted i% substhiuted he eroc%clic and
Gl SHOLPEFKLP B OhL EachPhEens ( Brgnihe and
iswependently sel ected substituents that are
preferably | ower alkyl, droxy, |ower XY, .
car bésey Leshere TR Whx\idif b%?ﬁf‘l‘ %%??%rﬁﬁkﬁgl noRgRes an
r]¥£ﬁli§wwﬁr@uﬁy£ﬁﬂtn@on@&ﬂnbaéoﬁéﬁerBéeBﬁrﬁﬁdthe aryl
e

erocyclic groups formed with a nitrogen atom
ToRPide pYRe of PERNYPXY pi PERPEPRAYFRepPHEFFRFRoOL an oxygen

apsRphol fnydk UQIEBQ§“nQroﬁBEOQPépQQkymogrUups that are
met hyl pi perazinyl, 1ndolyl, isoindolyl, imdazole,
Pkl | HeroesBzoni AEYIBRaZBPE; fi?lfiaz'SﬁébOflwﬂgm"u FEOUPS

éPéQngﬁbny§0§Pb@%Q|@haEhhﬁg'é%@h@ﬁedtﬁhﬁéhﬁﬁsan oxygen
i soxazol e,” oxi ndo i ndoxyl, pyrazole, pyrazol one,

@W@mn1d|ne pyra2|ne qU|noI|ne i osqui nol i ne, and

tetrazol & H NS P ¢§ﬂfﬁé¥é@%¢ Fo B OUPs1 ¥ O ed
ude u

wi t h an oxygen atom ran, tetrahydrofuran,
blye oo enkod Lkans ) mgebemoaﬂ,ukﬁhsoraﬁd alkoxy group that

4881 ANALOPYL501 87 GUBSe EEELERLAd:BeLAEOGYRIACHBLRUDS
‘thereof, and the term "arylalkoxy" means an alkoxy group
that has an aryl group attached to the alkyl moiety
thereof. As used herein, the term "alkylcarbonyloxy"
means a group of formula -0-C{(=0)-alkyl.

As used herein, the term "alkyloxy-alkoxy" denotes an
alkoxy group that contains an alkyloxy substituent
attached to its alkyl moiety. The term "alkoxy-alkylthio™
means an alkylthio group (i.e., a group of formula -S-
alkyl) that contains an alkoxy substituent attached to its
alkyl moiety. The term "hydroxy-alkylthio® means an
alkylthio group (i.e., a group of formula -S-alkyl) that
contains a hydroxy substituent attached to its alkyl.
moiety.

As used herein, the term fmonosaccharide" has its
accustomed meaning as a simple‘sugar. As used herein, the
term "amino acid" denotes a molecule containing both an
amino group and a carboxyl group. Embodiments of amino
acids include a-amino acids; i.e., carboxylic acids of

general formula HOOC-CH(NH2)-(side chain). Side chains of
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t hi ophene, thi anapht hene, tetrahydrothiophene,
t et rahydr ot hi apyran, and benzot hi ophenes . As used

wherosionoss hydr oxyal kyl " groups are al kyl gr oupBCT/H81004/037928

have a hydroxyl group appended thereto. A s used

herei n, "hydroxyal koxy" groupgeare al koxy groups that

have a hydroxyl group appended thereto. As used

h&ﬁfha achagogﬁe ngﬁéﬁukalﬁbugﬁbﬁ%rlﬁgl%Ebn%mn -naturally
brom ne and i odine . s used herein, the term

"hecervang| apkgkl eﬁean@?’oannarcymfalltlw oglc@@pflmat

,‘?g{“. ' ”Suﬂnﬁﬁhi‘éé??t oM LB tag_etflarsﬂiem&h%&%s he %ﬁaﬁ'@tles that
Xy" ~tenot e resence of an oxygen atom

"arkouyédgmnupéaaeeoalhytugaé&WSOCRaExamg'anuachewld ‘side

an o en an ar vl Jrou ar
car%on?llﬁfoﬁég %8g%é aﬁ%gghe%gt F%éé an o%%ﬁén%or
aéRamplA, SLahﬁdnberelB;obhem&etm&y"Bebemdcw@hmabhylWOrth

B AL s DA S e

- aﬂr&ﬁérﬁﬁtet MetBeneof Inasdrthent efmbodamghalsk oxybstEansnt

an al kox ro that has an aryl _qgro p attached to the
PROVORDTfy ChRPBBPoUASS  edcheblin SR, apfude ‘the
"ﬁégyaﬁ@r BeNyhoxmi Heaﬁidaagt@@pr@fnoﬁfa&%Eath@ hy @yl
. As used herein, _the term"al kyl oxy -al koxy"
d%%%g 9h ERo%§THPBYD QHQFPCZ‘&H%F% iaf - 8l-kyPgRyPs of

slu@:sﬁtwent %S@Hk‘ﬁﬂz)tﬂ dsige adkyinnDi ety. The term
"al kox Ik thi o" nmeans an al kylthio group (i.

gr oup gre ffd+~°rﬁﬂ @yr@.ﬂfq&ﬂlabéme%o@ﬁ%u%e%%raawéx@resent in
sufes td dnsis 1 @d&c f@é&dﬁbé& wéﬂqin % el ythgﬁﬁpé@weauy

hydroxy -al ky means_an al kyl th|o group (i.e.,
tofve @Mﬁ}}r& @%luﬁﬂé heigirom al W@e@m@?w@lly

%d’éﬂfé’]ta@dr@h%f&é lS aAIlfyaltmount of compound

effective to prevent or treat the symptoms of particular
disorder. Such disorders include, but are not limited to,
those pathological and neurological disorders associated
with the. aberrant activity of target receptors, wherein
the treatment or prevention comprises inhibiting,
inducing, or enhancing the activity thereof by contacting
the receptor with an active drug substance. As will be
readily undersgstood, the concentration and dosages of the
fused pyrrolocarbazoles will depend upon factors such as
the total dosage of the drug to be administered, the
chemical characteristics of the compounds employed, the
route of administration, the age, body weight and gymptoms
of the patient, etc. By way of general guidance, human
doses may range from about 0.1 mg to about 1000 mg
administered per day.v Preferably, thé dosage is about 1
to about 500 mg administered two times a day. FEven more
preferably, the dosage is about 10 mg to about 300 mg, two

times per day.
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noi ety. As used herein, the term "nonosaccharide" has
its accustonmed neaning as a sinple sugar. As used

wheoosiosnoss he term "am no aci d’' denotes a nol eceCBUS2004/037928
contai ning both an ami no group and a carboxyl group.

Enbodi ments of am no acids include a-am no acids;

i.e., carboxylic acids of gen%?al formula HOOC -C

(NH2) - (si de chain). Side chains ofam no acids include

nat ur &tHe Briad my@@n@%@ﬁzm URRY | 9e ceeeenpgin various

"PLERL €S s ME Bét Hﬁgke&%@&i%#”@h@ fi114gnaty &@;la)n Such

am no acr d SI s are noi eties that "are use
pf@xmsoinnaudealbytoacarnbhglamﬂnedacpd shdemelggiutd cally

f | e,
SirRLaB iR e o h00Pd 20Rt OM5c S GLBLCRIAMRLS  anc
Pritu: | Shiees, Ascusé675erpagestﬁé termi rMobaporatedibnlly
f h I bst it t
PR CRBT T hE BB R oo GRS cF PHBH HaRe: FerAeradE t ne
r esiolbiei oioas, aﬁhdsz)oﬁcddsaﬁéeEotmﬁowallchf atree hydhaxylthe
o St B OGS 2 QB AE it OBl wicn

Py ot DEShBazeFeBumEe Pechgsabhy phesant wAthbBeat excessive
conpositions descri bed hireln in a therapeutical
FPELET V¥ ahbthE2tAS U ﬁEQéFnreﬁpOFﬁgra6§uPF@§FIPrOblem

efdmet i ver agRYNEOonhehensate RNtBMEURLaebneBNMROBREFit /risk
effective to prevent or treat the synptons of

pe?RE+@%t ar di sorder. Such disorders include, but are

not |'ﬁ%t§§eaohe289ﬁe p?h&?hagéﬁéhcé@@ynﬁéE%bQQbQé|salts"
di sorders associ at ed he aberrant activity of

teefRr FecdpravativiRer efnthaedipedprert comppradentherein
CORRrhSeSnt NBLR ?Bhﬂa 1kndygi EQed%ye{ﬁElﬁ%bnacEBe or base

activity thereo contacting the receptor with an
agdlve @h@ge@ﬁbstﬁﬁ@@P1¢§ @f | phpgmaceutically acceptable

salts include, but are not limited to, mineral or organic -
acid salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids;
and the like. The pharmaceutically acceptable salts
include the conventional non-toxic salts or the quaternary
ammonium salts of the parent compound formed, for example,
from non-toxic inorganic or organic acids. For example,
such conventional non-toxic salts include those derived
from inorganic acids such as hydrcochloric, hydrobromic,
gulfuric, sulfamic, phosphoric, nitric and the like; and
the salts prepared from organic acids such as acetic,
propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-
acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic,
ethane disulfonic, oxalic, isethionic, and the like.

The pharmaceutically acceptable salts of the present
invention can be synthesized from the parent compound

which contains a basic or acidic moiety by conventional
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readi |y understood, the concentration and dosages of
the fused pyrrol ocarbazoles will depend upon factors

W@ eeh/oswss he total dosage of the drug to be  PCT/US2004/037928

adm ni stered, the chem cal characteristics of the
conmpounds enpl oyed, the routegf admnistration, the
age, body wei ght and syrrptorrs of the patient, etc. By

f S r r
Bl OBl G Sos g e flasess O 183y Bepces
Ihyef:m&adjimg ttiee dﬁsageam:,d a@od@aae t bombouet SDbeﬁg compounds

SIS S LIS By venamisepcelerel s or

reridayh Teet & sed Mramlmmo$@lmt beopr eseatmirture of

vari ous for s Wil be a reC|ate by | ] ed

zf?ﬁ ' J%?P%?ﬁm n%?rb%%? e Aot F F%ﬁrt oSthyl

[H’tﬁj‘ﬂ’m@utéﬂlﬁﬂcyl aci;ﬁm]a@mcshj tcsr E}i)d?@’d@lhl:gsrlle are
Jp%h St er eoi soner s,

et p r%%?}?aﬁ%a??it%c%léﬁt @Bﬁlﬁa tefers

tRJen‘iz’Hb‘B&m? Oémpmﬂsac@awéam 8ci&REPOsi 17 ERSedan dM@&k
dosage fornms_which are, within the scope of sou

Idhine frRIFRaT S Ui FaBi ¥ f PR cohiBRt Wi t hiihe "the
td isRues e WMBM D@ NOS 1RaELIBRT Bk Sribikesl B¥Cessk¥ence.

toxicity, irritation, allergic response, or other

. pr obl 8hec SiFEc RTEd ACoRETSHOR @ﬂmttb@ Presahagrention

henefdtidd sk, r@_twfh AsoMsed herekds @P@iﬂace&bsﬁhby is
ot t he

accept abl e salts” er to derivatives of
fe@mgmm@e WRIEY €59V 3 henphY e?ﬁ@n@%ﬁp@@mﬁl%s which
é £d 8Ase S@Lssaiher €8 Formila 1
anpéI es éo%/ phar maceut ﬁ)tfl y a%cept abl eﬂgal ts ?ﬁlglllu%e o
mither e qrotulasi oz:edcmpomci@ raf ‘ohe appeneet athdeshios in
of . baS|c esi e i, Qr_o .
R R T e W S I e
subject. Since prodrugs are known to enhance numerous

desirable qualities of pharmaceuticals (e.g., solubility,
bicavailability, manufacturing, etc.) the compounds of the
present invention may be delivered in prodrug form. Thus,
the present invention contemplates prodrugs of the claimed
compounds, compositions containing the same, and methods
of delivering the same. Prodrugs of a compound of the
present invention, for example Formula I, may be prepared
by modifying functional groups present in the compound in
such a way that the modifications are cleaved, either in
routine manipulation or in vivo, to the parent. compound.
Accordingly, prodrugs include, for example, compounds
of the present invention wherein a hydroxy, amino, or
carboxy group is bonded to any group that, when  the
prodrug is administered to a mammalian subject, cleaves to
form a free hydroxyl, free amino, or carboxylic acid,
respectively. Examples include, but are not limited to,

acetate, formate and benzoate derivatives of alcohol and
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and the like. The pharmaceutically acceptable salts
i ncl ude the conventional non -toxic salts or the

wWQe@bses1a8 y ammoni um salts of the parent conpoRCUS2004/037928

forned, for exanple, fromnon -toxic inorganic or
organi ¢ acids. For exanple, sgeh conventional non
-toxic salts include those derived frominorganic

2%6 ﬁe%ﬁﬁcﬁi‘oﬂ%ﬁr&fghﬁé' Canﬁy‘é{g%?%"mcéﬁg%%y glr 'cﬁ aryl, and

am cC oric n|tr|c an
salksl@rxeb age euers oﬁ\lth asi meibivds stbblaspaogyile, iso-

p Loni cC Ci co . ri acti.c,- malic,
e
hyde baynabel ¢, phhnyybabenzyl gbnﬁaphenebhyioesters, and the
sgl%cylic, sulfanilic, 2- acetoxybenzoic, fumaric,

tt8nhesul f onic, methanesul f onic, ethane disul fonic,
oxal i cThésebipoahds afidthbepkekentTheavphadoacadti ¢l |y
accgﬁtable salts of the presenhﬁgg gntlon can. be

SHHERREF el f 7 APPRET pRFeHEY Eo HRWPCHOCGHP§Fh§k&lled

basi €heraael di chavtempolydeoauanbeosghehestieald, for
such salts, ca

nmet hods. Generally, e_prepared by
r%%%wpia t F¥ F?%e¥35hadsrds§§§1P85n566?Wfh@gevarlatlons
CORBREBASa ¥l 4 PpReEt oL ERI BEtheCsRAMUBE akttiken. All
approprlate base or aCId In water or 1 n an organl

Sereertsedrdi achorrdt tPe28FOFhREERB. WEkReFhAR| Present

noRGaNeoss aBdi dohtkepehber. tet Byl pagetateq %hh%ﬂ9|scale,
|sop%%$anol or acetonitrile are preferred. Lists of

SHRE HBRENG i Sl hgsamougEain MeAEAGESH: s kPhapFaTeut i ca

Sﬁufa£@§1o&zaﬂ sﬁ co&ﬁgkcEymlhﬁahegrgampgexaeEaston
418, the disclosure of which is hereb

|ncorp%taweblb?er@P@r@ﬁééte¢héhﬁgsébepypm@p@@dﬁbaiot &
Q£régﬁ%9rfﬁ@@ﬁtigﬁeﬁéyOEoHE¥lﬁx % b ﬂBQQf §y§%§%Elé%11y

used rein rug I's I ntend to inclu
c@wla‘\s'enwye@oﬂ@lﬂe]donaatm% ahflchayebeaseot héedctinveptically

PRLEN e AL HO-ACERT 81 BYrhl. FORANL L19 chiral,

diastereomeric, racemic forms and all geometric isomeric
forms of a structure are intended, unless the sgpecific
stereochemistry or isomeric form is specifically
indicated. It is well known .in the art how to prepare and
isolate such optically active forms. For example,
mixtures of stereoisomers may be separated by standard
techniques including, but not limited to, resolution of
racemic forms, normal, reverse-phase, and chiral
chromatography, preferential salt formation,
recrystallization, and the like, or by chiral synthesis
either from chiral starting materials or by deliberate
synthesis of target chiral centers.

‘ As will be readily understood, functional groups
present may contain protecting groups during the course of
synthesis. For example, the amino acid side chain
substituents of the compounds of Formula Ia can be

substituted with protecting groups such as
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ot her fornul as or conpounds of the present invention
in vivo when such prodrug is admnistered to a

worommbiossr subj ect. Since prodrugs are known tBCEDRENGE37928

nunmer ous desirable qualities of pharmaceuticals (e.g.,
solubility, bioavailability, sganufacturing, etc.) the
compounds of the present invention may be delivered in
rodr for Thus, LE gresent nvention conteqpla}es.

BPBaY LG SRTPREY LT BT mEd PEG PSR O e amSeS s - rotecting
§08LakNERE kh@wﬁaﬁe;: ged agetheds cofl dehictdldmg. tdi®ups that
sane, Prodru a conpaund of resent |nvent|on

£8P EBRaffilec 6yﬁﬁyaappen ﬁngép FFE® yi ng

EHHEE&@ﬁahlgﬁéﬁpssﬁ&ﬁsaﬁth&@xb&@lc@ﬁ@%gﬁddﬂafﬂ&ﬂbd&yl
way that the nodifications are cleaved, either .in

g50uPHe nﬁ‘hieﬁm SEPBRS0ATRN DHEFER ¢1t Re Shargmal compound

EB”E%HB@r éﬁ%ﬁr@hﬂgkyonaﬂg@&ugiér%CE%ﬂ%héﬂybéyﬁyggd%lon
ompounds of the present invention wherein a hydroxy,

aﬁnﬁ@ tiensc épbwhycér 6bp rompernaed io exippseitoup Avact a
vh QeEp oglr g%ugcﬁn dgi-plskered ;o%r LdRGRE 3 th the

subj ect, aves to orn1a reeh oxyl, "free am no,
preeanboxs;ameotaend Pé@é@wedewotmgegnmmwd@clude

gHE. Béﬁzg%xg!gﬁk{o EO c% et %t o gror kg 3pd henzoate

erivatives tional groups; and

hhkyﬂpxyaabbowll dBoar)yb;foal@d aldtﬂnlem piredsiraresl quciteas-ing
t hyl t.h I A

n?oués aﬁco%Q%?Brg kpelgﬁgl%%ﬁggy?%&y%%ngﬁﬁl%f%n Greene,

ang . phedeWhyb eBtGrﬂ,,a@&o&@@ﬂlwkeG%Hmpsxﬂnxmnyhnxﬁ

R EPRETE Rown Eho | HALEVsth SEBR Aoche art. The

conpowgdedcarbelsyathasoied, kakchexanphdolyaddiizoles may
met hods_ descri_bed bel ow,. or vari ations thereon as

BBpPYErREEdZ6¢ PHeMSkPPASd taFEEan fOX example, 1n U.S.
Patent Nos. 4,923,986; 4,877,776; 5,093,330; 5,461,146;

5,468,872; 5,621,100; 5,621,101; 5,516,771; and 5,599, 808;
and PCT publication Nos. WO 93/08809 and WO 97/46565, the
discloses of which are hereby incorporated herein by
reference in their entirety. Additional methods of
preparation are set forth in Moody et al., J. Org. Chem.
57:2105-2114 (1992), also incorporated herein by
reference.

Fused pyrrolocarbazoles, such as indenocarbazoles, as
well as additional compounds wherein Q is not a single
nitrogen, may be synthesized by methods taught, for
example, in U.S. Patent Nos. 5,475110; 5,591, 855;
5,594,009; 5,705,511; 5,616,724; and 5,801,190; the
disclosures of which are hereby incorporated herein by
referenceiin their entirety.

Fused pyrrolocarbazoles, such as bridged
indenocarbazoles, may be prepared by methods taught, for

example, in U.S. Patent Application Serial No. 09/325,140,
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kil ogram nmultikilogramor commercial industria
scale. It will be appreciated_ %fat t he conpounds of
t he present invention nay contarn one or nore

asymmetricaglly substituted arbon at
i sol at qe}sdétqs&wq flajlct%l 15 rhaecreem " ng%&% herein

&yl I@ﬁé@nCEﬂ'l&Stlﬁﬁmﬂl&ty acem c forns and al |
eonetric isoneric f f a.strugcture & |nt d
8n| es St EIREE YT St Y B et & rILorejfrjlndregOlng
IS repRGiddsaltey dd’r@ﬁeﬁ@il&ﬁ:ed tfdrs v likndwn partielerforming
how t o prepare and isolate such 0 trcaIIy ctrve
fC@rrrrasDS e tipl e SRS or S ek L & MRy
| ! éﬁ&%&&éﬁ%&léﬁm Gdress 1ﬂt§dllt£bdhgoainﬂem0§et forth
imte

resolution of racemc forns, norma
rle\/@raéielesphTas?e anghd thi r"&elﬁﬂrrbr?a%% %{HHS/Y corrésponds to the

er e tion, recrystallization, and
It%{rcg I'ke, yllg{r g%%:%%%]{@synt hesis either from chiral
starting materials or by d&gbber&rd synthesis of
target chiral centers. As will be readily understood,
functional groups pr esent;imay Nont n protecting
groups during the course "of >gynttu For exanpl e,
the am no acid side chai ZSubsti uents of the
conpounds of Forngta la can bstituted pfth
protecting groups s
t - but oxycar bonyl gro
per se as chem cal f
sel ectively appended to and
functionalities, such adl

[

groups and car boxyl

groups . These groups are pg-. in a chemca
compound R

Il-a
Compound R* R? RY’ R® zl; 72
ITa-1 H H CH5N5 OH H;H
ITa-2 NHCONHCgHs H CO,CH3 OH H;H
ITa-3 CH,SOC,Hs H CO2CH3 OH H;H
ITa-4 H H CH,OH OCH3 H;H
ITa-5 H H CONHC,Hs OH H:H
ITa-6 H H CH=NNH-2- OH H;H

imidazoline

ITa-7 H H CH,NH-Gly OH H;H
ITa-3 H CON (CHs3) - OH H;H
IIa-9 H H —CH;NHCO,- (with X) H;H
ITa-10 Br H CO,CH3 OH H;H
IIa-11 H H CONHz OH H;H
ITa-12 H H CH,0H OH H;H
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to render such functionality inert to chem ca
reaction conditions to which the conpound i s exposed.

with the pres

groups include the benzyl oxycaghanyl

and the tert

pffgeiged prgtecting gro

ent invention.

- butyl oxycar bonyl

(Cbz; Z ) group
(Boc) group. O her

$ps accor@gggcpg t he |nv%ﬁ§|on

be found'in G eene,
Ptbaetélve Gioups in O g8nic Synt QEsNES- Sdrlﬂﬂ VMﬂey
on 1991 Fused pyrrgl ocarbazal.e uch as
golg ar bazdl es may b eﬁsynthe5|§ga§%§§%ethods OH
tamgh16 for Hxanple in B S Pateot=No® . 4,923, 986;
093, 330; 5, 461, 146; 68, 87 5,62 00;
5I§ 1{01 5H516,771; andf ,599 .8 Qﬁrmgﬁg e bt

pubkiztati on MNos.

dlsclgﬁes of mhlch are hereby incor orat

ce inltheir entir8ty. ASHlNN fAFN

prepazati on @re set forthrin Modgostua ., J
Chem 57:2105 -2114 (1992),

Fused pyrrol ocarbazol es,

by reference.
| pdgnpear bazgl es,

wherein Qis not a single nitrogen,

byI#ethods tBught,

WD 93/ 08809 and YW@ 97 #656Dnet hou

her ei n_by
fHads &

Oogr -

al so |ncorporated her ei n

such as

as wel iy as addi tbgpatucpmoundgy

for elanpl e,

may be synt hesi zed

i RO Patent NOE .

57475130; 5,591, 855; 5,584, 009; 54705, 511; 5, 616724;

and , 801, 190 ;

the di scl osures of which are hereby

i REJT por at edherei n by rBf erence CH= NNECPNgmtlre@@

Fasgdopyrrolgcarbazol es g such ascg%(ﬁgg%h
may b e prepared nmet hods tau ht

i ndenocar bazol es,

fBFaexanpl e,Hin U. S. PatEnt Appllcgﬂﬁ@ﬁ(@%wka N@gth X)

O§f§2§9140N%@ﬁNﬁb§§|OSurﬁ of mhlceouﬁihereby OH
i ncor porate erern

ITa-30 CH,SCHs H CO,CH3 OH
ITa-31 Br H CH,0H OH
ITa-32 Br Br CO,CH3 OH
IIa-33 CH,SCgHs H CO,2CH3 OH
IIa-34 Ccl Cl CO,CH; OH
IIa-36 H H CONHCgHs OH
ITa-37  H = CH,S0 OH
ITa-38 | H H CH;NHCO,CgHs OH
ITIa-39 NHCONHC,Hs NHCONHC,Hs CO,CHj OH
ITa-40 N(CHs)» H CO,CH3 OH
IIa-41 CHj H CO,CH; OH
ITa-42 CH,OCONHC,Hs H CO,CH; OH
IIa-43 NHCO,CH; H CO,CH; OH
IIa-44 Br Br CH,0H OH
ITIa-45 Br Br CONHCgHs OH
IIa-46 Br Br CONHCH,CH,0H OH
TTa-47  CH,OC,Hs H CO,CH;  oH
ITa-48 CH,N (CH3) 2 H CO,CH3 OH
IIa-49 CH,;S50,CoHg H CO,2CH; OH

W@E\2N05051988 vari ety of protecting groups nmay be POPUS30eH037928
Preferred protecting

H;H
H;H
H;H
H;H
H;H
H;H
H;H

H;H

H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H

H;H

H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
H;H
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pyrr ol ocarbazol es di sclosed in al

WO edos/erses are contenplated for use in the

particle-form ng conpositions of the present
i nventi on.

w¢Fr '& e
a—.
S rugiure.

able 1-A I -a Conpoun RlI6 Ha - HH
GHaNSOH HCHJSCLEs - 2 CHCOMNHE H HCGDMH OH H H IPE - 3
qﬁgéggHH OH H lla-4 H OH OCH H; Ila
. CHH HTla-6 H NH 2 - . H
iThalazol i reHlsla - 7 HHKEH NH G@ofQHsH, Hlla -0B HH
Hlla-9 H.H- CH (with X
ﬂ%?f%bsrc}ﬁgéBCH HHEHIIa - HOHHHQF‘Ha
-1aHH Chfdh H Ha -3 HH C1m¢¥QHj OHH HaoxH 4 H
H CH NH Serine OHHHa- 5HHCHSOCH OHH H - 6
HI2 GENOFRSCREs H a -CH% H con-C holine OH ¥ H a
- 8 HHCHNH Pro Ilne OHHHa- 9 HH CH=NNHC (=NH)
HOHHH
ITa-57 H H CH,NHCO,CH; OH
IIa-58 'Br H CONH, OH
IIa-59 H H CH,SCeHs OH
ITa-60 'H H CH,S-2-pyridyl OH
ITa-61 H 2 CH,SOCeHs OH
Table I-B
IV-a
Compound R* R? R? R®
Iva-11 H H CH,CH=CH, H
IVa-2 Br H H H
IVa-3 H H . CH,CH=CH, CH,CH=CH,
Tva-4! H 21 H CH,CH=CH,
Iva-5 H H H H
IVa-6 H 2 H H

f or egoi ng

PCT/US2004/037928

O her exenpl ary fusefl pyrrol ocarbazol es are
t he idol ocarbazol es set forth in Tables -A and -B,

GeNntry corregsponds t

T

acconpanyi g

H;H
H;H
H;H
H;H

H;H
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a-20B Br COCHOH=0a- 2HHGCONH H) OH OH H
Ha-22HHCOGCHOH=0a23 HHHOHHHa - 24 HH
WEbbOSHOSNH OH H Ha - 2 5 H H CH OCOCH OH H PE4/as2002037928
6 HH- CHOC (CH) O - (with X) H Ha - 29 NHOONHCH
HCOCHOHH Ha-30CHSCHHGOGCHOHHH a-31 Br
HCHOHOHH Ha- 32 Br Br ®FCH OH HHa - 33 CH SC
HHCOCHO—|H;Ha-34IICOCHO—IH;Ha-36HH
C(J\IHCH()—|H,Ha-37HHCHSO H Ha- 38 HH CH
H,a 3 ’
Wﬁo ((TZHa 43 %H O} HH awﬁm ﬁcgo%%%ﬁonents

Ha - %mmﬁimmmmﬂb%@lesm AHODUBH L

PP s
BEEERTR, 5ot PpS Rl Mg 8381 Bhpgng ene
%Iroﬁﬂrbc&ﬁhb&kaa-%c:HN H)HCOCHC]—|H; ,

(
Ha-49 CHSOCHHCOCHCOHHHa - 5
HHa - 5 CHSCHCHSCHCGCOCHOCHH

0 CHS HCOCH CH
rHa - 52 CH=NNH H

CO CH OH H; Hy H
N _o N0
i N o_N i i N O_N i
H,C~ H,C
MeO HO
CH,OH CH,OH
lla-4 lla-12

CH,CH,SCH,

CO,CH,

lla-51

The non-aqueous particle—forming compositions of the
invention provide greatly improved biocavailability of fused
pyrrolocarbazoles. For exémple, in water Compound IIa-12
has essentially no solubility. In pure Tween 80, it has a
solubility of 28.43 mg/ml. When placed directly in an
agueous solution of 2% Tween 80, Compound IIa-12 has a

solubility of 0.18 mg/ml. When initially dissolved in Tween
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a - SSCHS COCHOHHHa- 54 CHS (O HCOCHOH

HHHa - 55 CHS (O H CO CH HHHa - 56 CHSCHCH
W@RHS@EF8 OH H; H 1 a-57 H H CH NHCOCH OH H, H a PCH8SB04/637928

COHOHHHIa-59 HHCHSCHOHHHa- OHHCHS- 2

-pyridyl OHHHa - 6HHCH§_H(}IH;HTabIeI-B

| V-a Conpound R4 R3 R2 R6 Z1 ; IVa 1 HH CH CH=CH

HHHIvVa- 2Br HHHHH H CH CH=CH CH

| Vi
8P=¢A Rertiva e fprmimey cempeﬁeéeqrr Hérr\?a subpqguent L diluted
E¥aro1l Wl'ﬂhHwIat@rva( to PHbdud ardt dfifedud . solwcded of 29

m xture o f the conponents Certain preferred
Trgeno 840 bazdice s imed EoyRiddSYdds dhated™®' I f or mul a

L{?uétureSI&%§s32v1ﬁ%9theafuséghgykﬁgl%gﬁékﬁ|dT@ ﬁ%l&lally
HNSCHi€ HamtdcodaT wadntdoie-forming composition achieves a
better than 3.2-fold increase in fused pyrrolocarbazole
concentration in the final solution. Because initial
contact with an agueous medium occurs in vitro or in vivo,
the non-aqueous particle-forming compositions are useful for
therapeutic administration of a fused pyrrolocarbazole to a
mammal .

The present invention also features a method of forming
a stable suspension of fused pyrrolocarbazole-containing
particles. The method typically includes: (a) dissolving an
fused pyrrolocarbazdle in a non-aqueous liquid containing a
surfactant in an amount from about 20% to greater than 99%,
thereby forming an fused pyrrolocarbazole-containing,
particle-forming composition, and (b) contacting the
particle-forming composition with an aqueous medium. The
particle-forming composition can be contacted with the
aqueous medium in vitro or in vivo. Preferably, the amount
of surfactant is at least 30%, and more preferably, it is at
least 40%, with 50% being particularly preferred. The
particle-forming composition optionally includes an organic
solvent, a lipid, an antioxidant, or a combination of those
components.

The present invention additionally features methods for
preparing the particle-forming compositions described
herein. In one embodiment, the first step involves heating
at least one organic solvent. Preferably the solvent is
heated at a temperature that either liquefies those solvents
that are solid or semi-solid at room temperature, or that
maximizes the solubilization of the active agent, but below
that which leads to degradation or instability of the

mixture. Some compositions may require addition of at least
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The non - aqueous particle fo-rmng conpositions o f
the invention provide greatly inproved bioavailability

w@ 260508968l pyrrol ocar bazol es . For exanpl e, i nP@BEUSL004/037928

Conpound Ila - 2 has essentially n o solubility. In

pure Tween 80, i t has a solubility o f 2 8.43 ng/m

When pl aced directly in an aqd%%us solution o f 2 %

Tween 80, Conpound Ila - 2 has a solubility o f 0.18
rqﬂeﬁantwmxndanm|¢@|Wﬂ@l@%@$v@@gr®daVk@ﬂ89f(ﬁhe composition.

aﬁ-ﬁé Cécscér?c;]rg{@p Cﬂ%’@ﬁvéé oM xPRY sHEssaHeRt! XthEUEﬁgo the

I'd wth water produce an agueous sol ution of
hpayedreghyent rferflp%*Fe@o%%vqm‘f—m%t@r%? nghfi active agent

sy dissalyi Agdd epﬁdﬁ@ﬂo@afwk oragbazekeoksit hakkyn.
inthis gg;tlcular partj cl orm ng_conposi tion

bete SrLFHAR Jss 501?%|ﬂt.?1 e SPﬁeflus'@ath a high

Pt ot hag der Lancent hahbgani Aet heof Al msebuthenamount of
Because |n|t|al contggt w th. an %%eous di um occurs

TS o~ BR3P 1R, FERECRIRALY oGt Ts  pat PP cRgtiVe agent.
-Presfergobonpiositeonstane msetutefos homogpeited mixture.

Al Niyo L 8140, Ofp 8, Tyeed BT £ 0L0C3E DRAQ! 8, PaBLIRIMBhA any
% esen :?nven I on a eatures a ne %
faddnt@pmabtex¢xp5©@p@n50ohh©fh@m@@@ﬂpyedomécaubazoIe

£ CORLALDL 000" gl EsonThecgeLbod LyLeal by, Loshudes: the

|ng an ruse ocar bazole in a non

lwmmrslwcaq UK E ot ai AF n@l-’ée‘é utR ot ant 1PW BRegRpunthe

S5 POOME . OB 1 91 &t §ént1!9§nd_9§}_%en§@§r ehyof gemkBgnaBr HpMC -
fused fyrrolocarbazole onta|n|n%%lg icle ﬁorn1ng

5 S BHPYIB) SEHAEAER Mt i EPeSOf 4Ky
QQH@Qﬁm&tiﬁéﬂylftﬁélQ@yﬁﬂﬂénnEQMUBé §h§bpabbléﬁeor spray
-forn1n£ goq@$g% qlil can be con% ct ed. th t he aﬁu ous a
R T30 A B TSR B P abTy L R affbaRPIgF 10 an
sl éadimntand daty+easfed08ilbed mte petdeiabby, HPMCI s
6asl., 40% with 50% being particularly preferred.

e
In a further embodiment, the method for preparation of

the compositions of the present invention comprises heating
at least one organic solvent and optionally one or more
antioxidants, followed by addition of a fused
pyrrolocarbazole and mixing with a high shear homogenizer,
followed by addition of one or more surfactants. In
particular, the present invention includes a method for
preparing a composition of comprising a fused
pyrrolocarbazole, at least one organic solvent, at least one
surfactant, and optionally at least one antioxidant wherein
the compassion is non-aqueous and particle-forming
comprising:

(a) heating the organic solvent and optionally
the antioxidant to about 50-90 °C to form a heated mixture;

(b) mixing the fused pyrrolocarbazole in the

heated mixture with a high shear homogenizer to form a

homogenized mixture; and
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particle -formng conposition optionally includes an
organic solvent, a lipid, an antioxidant, or a

wa@ eoobiosss on of t hose conponents . The presentPCT/US2004/037928
invention additionally features nethods for preparing
the particle -form ng conposi-sisans descri bed herein.
In one enbodi nent, the first step involves heating at

| east one qrganiG.solVvente Jhefeially dhe18olVeod:S:
heat ed at gc?en%le?%t Or e that Ii?l;at her ﬁyi qdquef}fcéés thogserﬁzed
sUkvenes that are solid or sem -solid at room

tenperature, ,qr that im zes | ubi.li.zat o .

t he a%Fie\L’fSr&&ng, a%utl%%étov?/%t aatm\%holéééhdéﬁ{eéadésa tl%eapceoé with the
cegaatat sohvent i nsPabferaplyf thhetainpeupgursomenge is 50-70
gonposj tions may_require addition of at |eastone

&t 199Xt U & i e Juseg&%‘gﬁa@iéﬁ of the

compashti Mlyed o600 PLERLEBUOLYVAS ALY BF theating a

active agent into t eat ed sol vent or heated sol vent
mextrolegiThd désicescagentdisegidafesit tfe Maggerd . €.9., a human.

[0 )VAs o] rbazol IS rej I t .
iEpgeie gl it AR rbasote in
Al xiomg ad@neiors , o If uls@db gamirzdro deg b 2n I -Zeort el raimsuntpaf t icle-

ing ti d.to t Ly di L
Syt PheRlsrn AR HRA R 4 amoune of
hamigeritz ed i (wt/une. afide adniind steepirigeo| esraguiditionlly

of_ .t he ,surfact ant any addi t.i onal_exciplents to th

B R A R PE | B Pa e EY o1 1 %o ene
exainpilent Inaoees temboed rantto dfhectromgamnd.ed i xtarteicle-

Qr m.,xed in at ,al ow,sgoeed. Tq%rdes. |.tant conposition, ,
ERAIE S COBRSAF 1R d EIORAT e NG T AHH SR B dngrium i
WA Ol iFRimRRd slaaee dulspesplidh f y.a Alnerdadhiviataily

the solution can be slab coqled or spray congeal ed and
pFfErei visr 6E038dd Ay I 195aR),e FaamATER Yy Jasngt}kﬂ*réndi ng
aRchi g\ teRwel fridd efindatio gelAtdh LrediPMe GAPAiRSdiment, a

therapeutically effective amount of the particle-forming
composition is administered directly to the mammal, where it
contacts an agqueous medium in vivo.

The invention also features a method of treating
cancer, including prostate cancer, in a mammal, e.g., a
human. The method includes formulating a fused
pyrrolocarbazéle in a non-aqueous, fused pyrrolocarbazole-
containing, particle-forming composition containing a
surfactanﬁ in an amount of at least 20% (w/w), and
administering a therapeutically effective amount of the
particle-forming composition to the mammal. In one
embodiment of the method, the particle-forming composition
is contacted with an agueous medium in vitro, to form a
stable suspension. A therapeutically effective amount of
the stable suspension is then administered to the mammal.
In an altermative embodiment, a therapeutically effective

amount of the particle-forming composition is administered
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In a further enbodi nent, the nethod for preparation of
the conpositions of the present invention conprises

wheasiosysat | east one organi ¢ sol vent and- opt i PCEIUB3004/037928

one or nore antioxidants, followed by addition of a

fused pyrrol ocarbazol e and mxggg W th a hi gh shear

honogeni zer, followed by addition of one or nore

surfa nt I e. pr vent i :
A G ot Re dEhEL; Aot 201 B E5AELCLR R bifleous medium
comprisong a fused pyrrolocarbazole at | east one

or gani ¢. sol vent e_surtfactant, d .
optiongpﬁylﬁYePEégp 6ﬁe ﬁ$E8§i&g%PS&ﬁ3%§dﬁ%Whghe following
COHRASELON |@h@OﬁxaﬁgU@@Uﬁranﬁrﬁﬁiﬁédlforfﬁﬂmhﬁgratlon
conprising: (a) heating the organjc sol vent an

PHARIRET yoe;gbé AP oS RFANET E " 3bobP B6- C@ésertlsdf gPmL4miting
heat eskdp&t &F ecohBen B &E Nghé henfesedonyr rol ocar bazol e

in the heated m xture with a high shear honopgeni zer to
form a honogeni zed m xture; and(c) m xing the

surfactant to the honmpgeni zed m xture . Preferably, at

| east one antioxidant is heated with the organic

solvent. Preferably the tens®PLe8 range is 50- 70 C

s eferably is 60- 70 C . The invention also
Ft%?%?QEZ%Hﬁ%thod of treating a neurol ogi cal disease

-or di shirdetousn g tainied - faxm}ngErdmpmsntﬂ&msrnn¢mmﬂing to the

rrolocarbazole in a no

HuEbtEon Tid¥n ByrhorBEN bhoatcus-Rntar Aoy, conpolBles in

~p@ifi@&§ amé@mﬂtngem@ﬁp@eltoooneoahatheng aTher faetanbtions

an annunL of east 20% m% g adni ni steri ng 2.4
Fof GEEUFY Chl Py CF BT T VR SRS uN TP S hsOBHy FFE| Brobanted in
-f Q5T g, cleapesition to the mammal . I n one enbodi nent

of the nethod, the particle -

Table 2

Exemplary Formulations

Form ‘ Component Component Amount Solid/Liqg
No. (category) (specific) (room temp)
- | indolocarbazole |Compound IIa-51 100 mg/ml .
B " | organic solvent |PEG 1450 70% : solid
| surfactant Poloxamer 188 30%

indolocarbazole | Compound ITa-51 100 mg/ml
2 organic solvent |PEG 400 70% ligquid
surfactant polysorbate 80 30%

indolocarbazole |Compound ITa-51 100 mg/ml

3 organic solvent |PEG 1450 60% solid
organic solvent |propylene glycol 20%
surfactant Poloxamer 188 20%
indolocarbazole |Compound IIa-51 25 mg/ml

4 organic solvent |PEG 400 25% liquid
organic solvent |propylene glycol 25%

surfactant polysorbate 80 50%




form ng conposition is contacted with an aqueous
mediumin vitro, to forma stable suspension. A
w0 b@sapest i cal |y ef fective amount of he st abP@r/US2004/037928

suspension is then adm nistered to the mammal .

In

an

alternative enbodi nent, a ther ageutl cally effective
anount of the particle -form ﬁ conposition is
adnministered directly to the manmal ., _where- t contacts
an aqueous nediumin vivo. The inventian also features .
a FRhod pf FPEROPSHtcancer CIRIRRNg [prididute | Solid/Lig
cHrcer, ipn alsabesarye. c. , ésﬁaﬁ’hﬁlc)'rh met hod (room temp)
ncl udes fonr l)aatmlbgl Qf 5:‘3 Igllou r{gl g¢arbazol ?mi nja non
L aqueous, é‘ gc e =" cont|ai N8y, liquid
particle x@@m&lgsoqomtoc pkb@,rleﬁent ai ni ng azserf agt ant
n an anount of at | east| 2&88hcfmtsay), and adm ni stering
a t her apelguréattantef f ect|Potysenbaft 88f tlhe PplFticle
-f or m ng-conpositiontolthepamral—nlene—enbodinent
pf the nefhedioéi@apard i|ebfpouhar Mgl cQMposighhon|is
cont act ed| sMgbhi @nscagereoysromdienendlyewl tir 0,47t 8% f of m aliquid
St abl e susperistiomt A t he ﬁém}vilcal I effe(flt7i-§'9e apount
of the stpbl e suspensi on j 81K %@ ifstergd tofthe
manmal . | h % 254 er nat | yE° ?TY’c‘)"lmﬁl ment , a
herapeutycalty effectrvye—anount—of thg particte
-f orm ng cowpdsiarbgncls |gdnpavindt Biceddj rieéblnye/mé the =
mamal , w Eni“f éﬁ?%fct §r%ﬁ’¥l Bedusohedi u@’%gfn vivo. tiquid
The i nventTBAFE ¥ ur t her| Y13 rﬁﬁ‘gr‘?@l by thé>fol | pwi ng
exanpl es | g krgcexanpl es @Bgysp,n_»ga&éj@ far ilshystration
pur poses only, and they |are not to be gonstrued as
imting co%) 8. or. cant ent ventigq‘.
Foamp o3 PTG Coh g0 e e TLl 4 qEgthe
conposi ti phg-racenddi ng t 30% ligquid
monocaprylate
surfactant | glyceryl 30%
caprylate-
caprate
indolocarbazole |Compound IIa-51 50mg/ml
9 organic solvent |propvlene glycol 50% liquid
organic solvent |propylene 25%
carbonate
surfactant polysorbate 80 25%
10 indolocarbazole |Compound IIa-51 100 mg/ml solid
surfactant glyceryl 100%
‘ monocaprylate ‘
indolocarbazole |Compound IIa-51 100 mg/ml
11 surfactant glyceryl 70% solid
monocaprylate
surfactant Poloxamer 188 30%
indolocarbazole |Compound IIa-12 25 mg/ml
12 |organic solvent |propylene glycol 40% solid
surfactant Gelucire7 44/14 60%
indolocarbazole |Compound IIa-12 25 mg/ml
organic solvent |propylene glycol 30%
13 lipid Captex 200 14% liquid
surfactant Capmul7 MCM C-8 11%
surfactant polysorbate 80 45%




i nvention have been fornul ated using various
conponents in various anounts relative to one anot her.

wQa b@s/0819688)

| ati ons for

sever al

conpositions are presented in Table 2 ,

Exenpl ary Fornul ati ons Form Co

4

particl e -form nECT/US2004/037928

bel ow. Table 2

onent Conponent Anount

Solid/Liq No. (category) (specfFFic) (roomtenp)
i ndol ocarbazole Conpound Ila- 5 100 ng/md ' 1 or ani c
Sol vent PEG 1450 70% solli d surfactant Pol oxamer 18
30BeFMdol pcaFBEPERETEonyoun IR0 unk o §ﬂF-P;d/ Liq
sBovent PEG 4e8tsayuv)i qu d é&PPE&?h‘F])t gol vsor bat > (8‘6’°m temp)
B0% i ndol pgc % rg_)%z %’ l}OC
or gani ¢ sple lgggl A.aEgdni c 3§@fnvent
propy ene ;ngyaoI 20% sur aﬁﬁead'ItZ(Rm oxamer 188 20% 1liquid

ndol ocar pazdket@onpound Cehiaroldn@s 2any/ Ml 4 1@k gani c
sol vent PESTA09:%5% | i quiPdlvioghnte 88ol vent 4pFopyl ene

lycol 2506 surfact ant—palysorbate80-58%-orm-Con Bonent
Conponent ﬁm@mma&akmﬂ/ LicemPana( cat-egorly ks (sfaci 1i C)

room t enpjrgentiolseta¢rraz okepylenpailydol l|la - 3835 ny/m 5
pr gakii ¢ solJ\Péﬁt PEG 400 | 2895947 El%l organi c 148l vent liquid
pr opyl ene| 25 onat e §E1‘Y1“'z§’6§ aht® pol ysorfate 80 50%

ndol ocar p zof’1 “ESnpound® Fg/ °

indolocarbazole |Compound IIa-12 25 mg/ml

16 | organic solvent |propyvlene glycol 50% liquid
surfactant polysorbate 80 50%

17 { indolocarbazole |Compound IIa-12 16.7mg/ml
organic solvent |propylene glycol 10% solid
surfactant Gelucire7 44/14 90%

| indolocarbazole |Compound IIa-12 25 mg/ml
18 organic solvent |propylene glycol 10% liquid
| organic solvent |propylene 40%
carbonate
surfactant polysorbate 80 50%

. indolocarbazole |Compound ITa-12 25 mg/ml

19 ‘organic solvent |[propylene glycol 10% liquid
organic solvent |dimethyl- 40%

isosorbide
surfactant polysorbate 80 50%

20 indolocarbazole .| Compound ITa-12 15 mg/ml solid
surfactant Gelucire7 44/14 100%
indolocarbazole |Compound IIa-51 1 mg/ml

21 organic solvent |propylene glycol 25% solid
surfactant Gelucire7 44/14 75%

22 indolocarbazole |Compound IIa-51 100 mg/ml solid
surfactant Gelucire7 44/14 100%
indolocarbazole |Compound IIa-51 12 mg/ml

23 surfactant Poloxamer 184 90% liguid
surfactant Capmul7 MCM 10%

Other exemplary formulations include compositions

comprising a fused pyrrolocarbazole,

and a polyoxyl stearate.

In certain embodiments,

a polyethylene glycol

the fused
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6 organic sol vent Propyl ene glycol 47.5% i quid
surfactant glyceryl 47.5% nonocapryl ate surfactant

woelosxsuyes 188 5% i ndol ocar bazol e Conpound | | aPCBHURH04/037928

nmg/ M 7 organi c sol vent propyl ene glycol 25%1iquid
surfactant gl yceryl 25% nonocapiyl ate surfactant
pol ysorbate 80 50% i ndol ocarbazol e Conpound Ila - 51

/m or anl sol ve ly %
%ﬁraoét Igo ce? yjlél?, 591&%1%8% n%n%caﬂr;')‘ljl % or IIa-5l. In
ﬁﬂffe&:ﬁeﬁﬂﬂjoc'g]lxy@elrs}/,l ’r&&%mlmtpin:\alme ngibj/mhrhaaoaemolecular

dIIa nd solvent ropvl
R S TR or i AR S ane Th308y ok PEabptEEy £rom
ARIEEE Iiaced andr pﬂiryéqmb@i@rﬂﬁlﬁS%dﬁ 400-1500 Daltons.
i ndol ocar bazal e Corg)ound Il a-

sUrt REhER 0% r%%g%‘?’ﬁ’gt gg?%ﬁ%F%ch? E¥hi e 52-
Conpoynd ahhétl%gaa@%)aé%mar%;l Wnﬁﬁg@i@nsﬂl mra gus@f/o

sol i d nonocaprylate surfactant Pol oxamer
imuotdlcardysdyat @l o otarareurd  DI2s1 g/ apd the polyethylene

glycol is PEG-400, PEG-600, PEG-1000, or PEG-1450 and the

. surfactant is polyoxyl stearate is Myr3j® 52. The ratio of

polyethylene glycol:polyoxyl stearate ranges from 50:50 to
80:20, preferably the ratio is 50:50 or 80:20.

In other exemplary formulations, the organic solvent
can be a mixture of polyethylene glycols. In one
embodiment,:the'polyethylene glycols are selected from PEG-
400, PEG-600, PEG-1000 and PEG-1450. In other embodiments,
the mixturevof polyethylene glycols can be PEG-400/PEG-1000,

" PEG-400/PEG-1450, PEG-600/PEG-1000, PEG-600/PEG-1450. 1In

further embodiments, the surfactant is a polyoxyl stearate,
and is preferably Myri® 52. The ratio of a polyethylene
glycol mixtﬁre:polyokyl stearate ranges from 50:50 to 80:20,
preferably the ratio is 50:50 or 80:20. In certain
embodiments the composition comprises PEG-400:PEG-

1000:polyoxyl stearate in a ratio of 25:25:50, or PEG-

400:PEG-1450:polyoxyl stearate in a ratio of 25:25:50, or:

PEG-600:PEG-1000:polyoxyl stearate in a ratio of 25:25:50,

© or PEG-600:PEG-1450:polyoxyl stearate in a ratio of

25:25:50. In other embodiments, the composition comprises
PEG-400:PEG-1000:polyoxyl stearate in a ratio of 40:40:20,
or PEG-400:PEG-1450:polyoxyl stearate in a ratio of
40:40:20, or PEG-600:PEG-1000:polyoxyl stearate in a ratio
of 40:40:20, or PEG-600:PEG-1450:polyoxyl stearate in a
ratio of 40:40:20.



12 organi c solvent propylene glycol 40%solid
surfactant Celucire7 44/14 60% i ndol ocar bazol e

w@eowsosmds | | a- 12 25 ng/ m organi ¢ sol vent pr opyl/@amo4/037928
gl ycol 30% 13 lipid Captex 200 14% i quid surfactant
Capmul 7 MCM C- 8 11% surfact ant_ pol ysorbate 80 45%-orm
Conponent Conponent Anount So1447 Li g No. (category)
(specific) (roomtenp) i arba Conpound Ila- 2 25 ng/m
organi ¢ sol vent proBipanaigpheditIodpl Raispi d Capt ex7

200 14% i quid surfactant Centrol ene7 A 11%surf§’c:lta t .
pol ys6PBarEndo 1469 2n88F o SarRA2¥E 4 £ Vgy 1o a

P/ lganisa Sl ye i ra e engm @y cola 3006dbal ighdlity study
Captex7 200 14%liquid surfactant ImmMtor7 308 11%

savicdatiag Gromgrisrbat B 80 4BVt ¢ at b B e THRPBTINd

“t | frs;z - SR S0 Weld 25 PPYLENSu 8l YS§Dh ts.
> lsd(?b%ﬁll?cqlaels sﬁ%%?caﬁ pol ysorbate 80 50% 17 g rane

idoimecakiared e QuripolgtePTs arene IRawred B hheveng
yle I 1., 10% 50 d f N5 . o.
SN G S Fi ol n%‘%%%d‘?u % 2 25
regimiin k6 rertglami ct s otlverita gy opyIreredgl yeon . 1096 | algepdute oral
r.gani_c l.vent  p Yy 9 r 1€ f
| 5 &I%yagf(%lblgat%eljglgg%ow &f%nﬁ?o@r?dﬂ Pﬂ'gaif witTaelafted after
16 single administration of three different formulations.

Male Sprague-Dawley rats were given either a bolus i.v.
dose administered into the tail vein, or p.o. doses by
gavage in one of three formulations. The formulations were .
as described in Table 2A, below. Formulation (a) is not a

15 particle-forming composition.
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i ndol ocar bazol e Conpound Ila- 2 25 ng/m 19 organic

sol vent propyl ene gl ycol

20 i ndol ocar bazol e Conpound Ila- 2 15 ng/m solid
surfactant Gelucire7 44/ 14 100¥%sindol ocar bazol e

Conpound
gl ycol

Il a-

25% sol i d surfactant h
i ndol ocar bazol e Conpound Ilag§ %08

ng/ m

solid

surfactant CGel ucire7 44/ 14 100% i ndol ocar bazol e

Conpound

Il a-

512 ng/m 23 surfactant

Po

| oxamer
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pe7 44/14 75% 22
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Blood samples were collected at predetermined time

points.

HPLC.

are summarized in Table 3,

plasma concentration;

Plasma levels of Compound ITIa-12 were determined by

below.

Twax 18 time to peak plasma

The mean values for the pharmacokinetic parameters

In Table 3, Cupax 18 peak

concentration; Ty, 1s apparent elimination half-life; AUCy.4
is area under the curve (serum conc. vs. time); and F% is
absolute biocavailability (total dose/AUC).
Table 3
Pharmacokinetic Data Summary

Route Dose Crax Trax T2 AUCq.4 F 3
/Form ng/kg ng/mh Hr hr ng-hr/mL

i.v. 4.0 NAa NA 0.9 2541 NA

{a)
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st ear afi: idvall Naitde8r=0f1 A8k U2 Oya o1 1 kb 608 | HIS lydrophilic
1450:poL¥oxyr Stearate_in a ratio of , .
soewp Spt BPBalbal | BB £97i ARRaPETESAPSTAGTTRY SORRESitions
displ aygd(anti canese asthvihygeBtathat bubBkaARdBh16fky in
prostate cancer. A bioayaiLabiIitX study involvin .
CompBUANY | Pa- 1BPFeYRYI BEEBIEACABR LYaqlieBus, MRAFt itgtlaél 300%, by
Q& 1 HO-6QMPASEL EPASFYRSi 68N EbRBOQYE I U BE EAESinvention.
Phar macoki neti c paranmeters were neasured foll ow ng
intravenous (i.v.) adm nistration and oral (p.o.)

admi ni stration to thg JA151d8% 344} tiPboddie absol ute

oral bioavail abil i ty—('#o'f_ﬁo'rrpmn'd—l‘lﬂ-_z was

exani rigicbaafaidralsi ngle @dnive sti@tidncofpeiméella-12
dkéiﬁ&f&%iéﬁé”%égta898rmined in fasted beagle dogs.

n a_rati o of 25:25:50, or
stearat e 'rln‘ga 1 529 7.7

ati o “of
hent s tha commmo
ToTTror oy < T A~ 4

ASARESA-A—

Using a
crossover study design, two separate formulations,
formulations 16 and 18 from Table 1 were administered to a-
group of six dogs. An intravenous dose was included as the
third formulation in the crossover design. Each dog
received a 10 mg dose of compound IIa-12. The plasma
concentrations, as determined by HPLC with fluorescence
detection, were normalized to a 1 mg/kg dose.

Pharmacokinetic parameters, including peak plasma

(Crax)

(Tpax) , apparent elimination half life

(AUCo0)

time to peak plasma concentration

(E1/2)
and the absolute biocavailability

concentration
area under the
curve (F%) were
determined. '

The plasma concentration time profile of compouhd ITa-
12 following a 1 mg/kg intravenous dose was fitted to a two
compartment open model with apparent volume of distribution
values of 0.96 L/kg (range 0.70-1.43 L/kg) and 1.35 L/kg

(range 0.69-202 L/kg) for V. and Vg, respectively. Plasma
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Mal e Sprague -Dawl ey rats were given either a bolus
i.v. dose adm nistered into the tail vein, or p.o.

wa@lo®sss519y8 gavage i n one of three formnul ati ons. PATES2004/037928

formul ati ons were as described in Table 2A, bel ow
Fornul ation (a) is not a partigl e -forning
conposition. Table 2A Fornmulations in Rat Study Form

Conmponent Conponent ., nt, . Sol.id/Lig. (.categor .
FOpBEPErE (R Bometaris =S YT hddT ra&azeo%lg“k%gr%o"u‘hahalf‘
hig=s 2£5 1qF/@ﬂho@r;I\g/;gnimr@té Verso -REG 8l 0i4)% | iThe cblasma
organi ¢ sol vent 0_.10%,or i c ,sol vent benzyl
S1-E8REPCRYAfalcem IE@%%F%%&I%PDQ&&%/M bolus
CarRaYRs duls2 a0 iM/ddg W=GAD .C7 95 al Martkddr R eNen . 40-1. 08
gl ycol 25% solid surfactant CGelucire7 44/14 75% (C)

Frhasleéear-bazol e Conpound Ila- 2 5 ng/ M organic

sol Ve@&%ﬁéeﬁ&l eng_gbysek 3096 ki gubdssubbackashn GapMILE the
MCM C- 11% surfactant Captex7 14% surfact ant

PoRySSr Fareda t4sn-BrEdd PARN SONRTETAR At aiperded within
RELEUBLELT R IOl st AR dABlele P UL aged

were determned by HPLC. The nean val ues for
tleetphar meyaki netane ep@dadeioe gy /arle surdrexliozZdd 3 m/febl erange

3, below. |n Table , Cis peak plasma cqncentration;

F6c 458 P oo Tkt i ATRE BRI G P o Bd Fha
apRanomle eldrinaidiohdaldesdddtavdAAYR0- 4rtis ased uwrsler

the curve (serumcone. vs. time); and F%is absolute |
(ppgﬁwﬁqLﬂaqugy'ékgigﬂuﬂdgggﬁaxgnqlatlons was very similar,

averaging 41.6i8.4 and 39.3%11.3 percent, respectively.

A separate biocavailability study involving Compound
ITa-12 formulated in non-aqueous, particle forming
compositions was carried out using dogs. Pharmacokinetic.

parameters were measured following oral dosing of eight

separate formulations. Dosage was 50 mg of Compound IIa-12

per dog per day. Each formulation was evaluated in a group
of three dogs, using a parallel study design.

Beagle dogs weighing 7.9-14.2 kg were used in the
study. The dogs were fasted overnight prior to dosing, but
were permitted water ad libitum. Food was returned to the
animals at the completion of the study.

Each formulation (capsule or liquid) was administered
to a group of three dogs, in a dose of 50 mg. The
formulations were aé described in Table 4, below.

Formulations C and D are not particle-forming compositions.
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Tabl e 3 Pharnmacokinetic Data Summary Route Dose - Tt/2

F % /Form ng/ kg ng/ nmL Hr
W@ 20585838 NA (a) Route Dose max T / 2 AUC .
. 0 26. 43 2
57 2

hr

ng hr/nmL i

83. 3

4 520 7

ng/kg ng/ L H r ng hr/nL . o . 8

6 1232 . 4 (a) .o . 10. 6 102 .

. 6 (b) .o. 10. 6 108 . 39 37465 1

) The oral bioavailability was |l ower for the

V. 4.0 NA NA
4 PPOA/IEOM037928

01.
442 6
7(C

hydrophilic fornmul ati on (a)Talk® 4or the particle

-form ng conpositions (b) and (c).

that bioavailability in rats nay be inproved

These data suggest

significantly, i.e., nore than 300% by using the
particle -form ng % @_at‘é.on %)f n en{llon.
10N u . .
Bi oavailability i 0 roavait api |1t ¥ %ollqwd
conpound Ila- 2 formnul ati ons was determ' ned in fasted
beagl e dogs Usi ng a crossover st udy desi gn, t wo
epar a‘ e formotations formutrations 16 Tand I8 —from
Tatpre | wecemmahehti St ¢r ed toemmongnoup off Simmothxgs. | ASolid/Liqg.
ntravenou@a@escmﬁ/X/as ncl utedcdficthe third fornul at {xpem temp)
n theigros i L. 488 ir ﬁp'éa%ﬂ 1490, 4 ecelved 8,4 9) 9988 co11q
of gonpg &s51vend NE 88 RPNt T all ONfpy AS | y/out
det er m Bﬁjdfa}&yaﬂf{PLC vv| 1 upgescence detectdgoan, Wek€psule
nor mal | zecg lto %?1 ] § dose Pha{zrmcob'l ne5t| c/ 1  colid
olo mg/m semi-soli
parlgmﬂ é@ganlﬁﬁsoi&/@ E]g ropylg)ne %{?Hcol 40% in capsule
surfactant Gelucire7 60%
1ndolocarbazole Compound ITIa-12 50 mg/ml solid in
C other croscarmellose 5 mg capsule
surfactant SDS 5 mg
indolocarbazole |Compound IIa-12 50 mg/ml solid in
D organic solvent |[PEG 1000 70% capsule
| organic solvent |[sorbitol 21%
| water water 9%
| indolocarbazole |[Compound IIa-12 25 mg/ml
E |organic solvent |propylene glycol 30% liguid
' surfactant " | Captex7 200 14%
{ surfactant Capmul7 MCM 11%
| surfactant polysorbate 80 45%
indolocarbazole |Compound IIa-12 25 mg/ml
F organic solvent |propylene glycol 30% liguid
| Lipid Captex7 200 14% -
surfactant Centrolene A 11%
surfactant polysorbate 80 45%
| indolocarbazole |Compound IIa-12 25 mg/ml
organic solvent |propylene glycol 30% liquid
G surfactant Captex7 200 14%
surfactant Imwitor7 308 11%
surfactant polysorbate 80 45%
indolocarbazole |Compound IIa-12 25 mg/ml
H organic solvent |propylene glycol 50% ligquid
surfactant polysorbate 80 50%
indolocarbazole |Compound IIa-12 25 mg/ml
I organic solvent |propylene glycol 10% solid
surfactant poloxyl 40 90%
stearate
indolocarbazole |Compound IIa-12 25 mg/ml
J organic solvent |propylene glycol 10% liquid
surfactant poloxyl 35 castor 90%
oil
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respectively. A separate bioavailability study
i nvol ving Conpound Ila- 2 fornmulated in non -aqueous,
particle form ng conpositions was carried out using

Ry RSO0 (i D G RPN BT 1B vere

Dosane yesrsSd guefn&ospeundritawekpef dhg peudgay.

dogs.

follo

Each formul ati on_was eval uated in

doE iRt heP s Paf arper StUyLaEsT§

7. PBedgr

of three
éngoasone—week

Woh SR BG: Tpdrilda 2 konhser equsgdrbimtiigtions A, E, F, and G

were thoroughly mixed prior to dosing.

Each liquid dose

(2 ml)'was placed in a syringe and squirted into the back of

the throat of each dog and followed by about 10 ml water.

A

‘similar amount of water was administered to each dog

receiving a capsule formulation.

Sequential heparinized blood samples were obtained from

the jugular vein of each dog prior to dosing and at 0.25,

0.5,

administration of each formulation.
promptly chilled in an ice bath.
collection,

min.

1.0, 1.5, 2, 3,

),

4, 6, 9,

and 15 hours after

and frozen at -20°C for later analysis.

HPLC,

The blood samples were
Within two hours of
the samples were centrxifuged (2500 rpm for 10

and the plasma was transferred to polypropylene tubes

Plasma levels of Compound IIa-12 were determined by

as described below.

The plasma concentration in each

sample was calculated by least squares linear regression

analysis (unweighted)

(parent/internal standard)

of the peak area ratio

of the spiked dog plasma



study. The dogs were fasted overnight prior to dosing,
but were permtted water ad |libitum Food was returned
WO eooslog198$1i nal s at the conpl etion of the studyPCEHS1004/037928

formul ation (capsule or liquid) was adm nistered to a
group of three dogs, in a dosgfHf 50 ng. The
formul ati ons were as described 1 n Table 4, bel ow.
Fornul atj ons C and D ar artl | e -forntn ;
R e e
GomaRN ke CHIP @N SN tnghikat o S50 | d/qu (category)
(specific) (roomtenp) indol ocarbazol e Conmpound Ila- 2
25 ngThﬁ Beai- EéﬂPQSA(éﬁﬁanNc3éoﬁ@énﬁhﬁr@bﬁF@ﬁ@oﬁﬂﬁé&lc

%% We?:ue SYf ea%éo?r{tjrlt ' rr? '8 C@Dﬁ?’é Table 5,

carbazole Souna Ia- sem - sd?l
Gggamsc p@@lk/@itaqma)mdrmmtgdamo:bn A%Jc ms:atplsuﬁh eto peak plasma
surfactant .Cel ugj re7 60% i ndol.ocarhazol.e.
BEFHIFRATIER T dtin 1 S earreglrtos%aqur?rle %ls(g?gpgi@gﬂé% p AUC-4
ils;r feaetaanindBkS themgunvio| (el dar o:tcmcﬂo U Ndithe: By 3060
mo/m sg %d i n_D, org E .Sol ent 30 7096capsu|e

6r58ﬁWE e5E9Bnt S5 HF 8I15T96%8F¥Pl &
i ndol ocar bazol e Conpound Ila- 2 25 ng/m E organic
sol vent propyl ene glycol 30%ambiguisd surfactant Captex7?
200 14% surfactant Capnul 7 MCM 11% sur f act ant |
pol ysorbate 80 45% i ndol ocar bazol e Conpound Ila- 2 25

mgy/ m Pharmacokinetic Data Summary
Form. Chax Tmax Te/2 AUCy-4 ' % of
ng/mL Hr hr ngehr/mb Formulation H
1935.8 1.5 .83 5860.0 80.3
*+455.7 +1062.5
2468.1 0.5 - 7608.8 104.2
+766.0 +3267.4
11.2 2.3 .94 46.8 0.6
|+6.0 +25.0
940.9 2.0 .15 2964.3 40.6
+501.9 . *1851.6
784.6 1.3 .07 2204.2 30.2
+1010.3 +2804.4
2260.6 1.5 .90 4761 .4 88.9
1690.7 +4465.4
1746 .4 1.7 .19 6491 64.0
+1820.5 +1766.3
2736.2 1.0 .14 7299.8 100
+2154.1 +4395.4
1045 1.6 .1 3590.0 89.7
+420.5 11468
608.5 1.8 .2 2143 .2 53.5
+466.5 +1542.7
1373.0 1.6 .1 4480.2 111.9
+789.4 +2576.5
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F organi c sol vent propyl ene glycol 30%Iliquid lipid
Captex7 200 14% - surfactant Centrolene A 11%

wa@arosasamt pol ysorbate 80 45% i ndol ocar bazol epCmpmO#037928

Ila- 2 25 ng/ M organi c sol vent propyl ene glycol 30%
liquid G surfactant Captex7 2QQ _14% surfactant
Imm tor7 308 11% surfactant pol'ysorbate 80 45%

indol ocarhazole (‘n’rhnllnr*l lla-—2 25 3/ - H H org e
sqlyent |propyl ene gl ycel 50% liQquid surg@@t ant % of
pol’ysor Bat e, 8509 i ndglocar bazgl e Corppup ZFo2bulation H

mg7 i 1 jorgani ¢ solvent propyl ene glycol 10% sqluT
sur Fact aAt3>pdl oxyl | 40 H0% st par'ate jndoi’déat bazole 22-°

Conpound*f9%-2 2 7'% gl ] 5ol ¥&HS -Bropyl ene

gl ygol 1Q%4iguid 4&urf§c4 ant{ pal exyl 35 @asgor [90% 199
oi | Form G@grsp@nent fr)orrponent unt Pol |4cy0b:.| 9.

Lenat ooy

catTtygul y} (op\.,\,l T b} \TUUIII C CII"J) I |uu aft DU. UJI }J'UUTILT
Ila- 2 25 ng/mM K organi c sol vent pol yethyl ene 70%
solid glycol 1450 surfactant pol oxanmer 188 30%
i ndol ocar bazol e Conpound Ila- 2 25 ng/m L organic
sol venhepakygeat hytlene t58%soted Egbpc Ol téd0® Swnfract(dmtst
0

O|o aﬁ%%!% asma concentration time point) after dosing was
calculated using the linear trapezoidal rule for the plasma-
time profiles. The residual area extrapolated to infinity,
determined as the final measured plasma concentration (Ci)
divided by the terminal elimination rate constant, was added
to AUCg.:+ to produce the total area under the curve (AUCy-4) .
The biocavailability relative to that of formulation REF was
calculated by dividing the AUCq.4 of each formulation by that

obtained for formulation REF.

The plasma concentrations of Compound ITa-12 were
determined by reverse phase HPLC with fluorescence detection
following ligquid-liquid extraction of the samples with ethyl
acetate:hexane (1:1, by vol.) at neutral pH. Following
evaporation of the organic solvent, the samples were
reconstituted with sequeﬁtial aliquots of methanol and 0.1%.
trifluorocacetic acid in water (final ratio 1:1, by vol.).
The parent compound and internal standard (Compound IIa-4)
were separated from co-extracted plasma contaminants on a 25
cm x 4.6 cm 5 um Prodigy column. The mobile phase consisted
of acetonitrile:methancl:0.01 tetramethylammonium
perchlorate in 0.1% aqueous trifluoroacetic acid (45:5:55).
Flow rate was 1.0 ml/min. Fluorescence detection (Ae = 288
nm, Aex = 390 nm) was used for quantitation of the analytes.
This HPLC assay for indolocarbazoles was linear over the
concentration range of 0-5000 ng/ml. These data suggest

that bioavailability in dogs may be improved significantly,
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L9, 8,5 10/ K0, dgsce TheqlEapiyahues £25D. B=3plifar Lhe
phar macokl neti ¢ paraneters are sumarrzed in Tabl'é 5
below. In Table 5,
Table 6
Formulations in Monkey Study
Formuia Component ‘Component Amount Solid/Liqg.
(category) - (specific) (room
temp.)
A indolocarbazole Compound IIa-51 20 mg/ml solid
surfactant Imwitor7 308 100%
B indolocarbazole Compound IIa-51 20 mg/ml
surfactant Imwitor7 308 70% solid
surfactant Pluronic7 F68 30%
C indolocarbazole Compound ITIa-51 20 mg/ml
surfactant Imwitoxr7 308 70% solid
surfactant Pluronic7 F68 20%
organic solvent propylene glycol 10%
D indolocarbazole Compound IIa-51 20 mg/ml
organic solvent PEG1450 70% solid
surfactant Pluronic7 F68 30%
The 1.v. formulation was PEG 1450:Pluronic7; F68:

hydroxypropyl-p-cyclodextrin:water.




C is peak plasma concentration; T is tinme to peak
pl asma concentration; Tt/2 is apparent elimnation
wha0o5/05195¢ e; AUCO-4 is area under the curve (pPEBEIBE2004/037928
cone. vs. tine); and % Fornmulation His relative
bi oavai l ability. Table 5 Pharggcokinetic Data Summary
Form max max be ng/mL H r ng hr /m Fornul ation H A
1935 83 5860 8 7 106
5 padicod dpmbled wRkR CORGUET 5t RESdepedmhicn fige
ﬂélﬂtg ?lésma9§e4§ls 8fOCom§oﬁnd Q12551 &d@é%ﬂéteﬁmlned by
. 01 . 15 2964 . % v 9 1851
{eveés§ phgge 2BHKC 2P§6rma§° 616 lcsp§§6$et$rﬁ %ﬁ&?
ésﬁlmaéeg by HoAZ6dmpattBBnrald §30hodé .446he neaa VéAles for
1. 19 6491 64 . 0 1820 . 5 1766 . 3 H 2736
5 thg nharmaqoquatngggara@eieész%@ supmgggsed 4ny Tedds 7.
ﬂelo@ 1 In1T§§9Q c89 1s7pé%Q lésﬁéﬁ%oﬁc@%&raﬂidal Thax 18

2 5é T 786" 542 . 7 K 1373 .
tlEeth Qeahgglasmalggnpegtratlon, Te/2 is apparent

elimination half-life; AUC is area under the curve; and F%
is absolute biocavailability.

10 ‘Table 7

Pharmacokinetic Data Summary

Route Crax Thax T2 AUCq-4 F %
Form ng/mL - Hr hr ngehr/mL
i.v. NA NA 3.0 2498.1 NA
+347.6
p.o. 31.2 +15.1 4 4.7-7.2 392.8 4.3
A ’ +173.0
p-.o. 67.5 +8.9 4 4.7-7.2 613.7 6.8
B $270.3
p.o. | 77.6 +12.4 4 4.7-7.2 678.6 7.3
C : +230.5
p.o. 90.5 +25.2 1.3 4.7-7.2 |- 977.3 10.2
D - +59.8

15

Following an i1.v. dose, the mean clearance value was
1.1 #0.1 L/hr/kg, and the mean volume of distribution was

4.9 0.7 L/kg. The results demonstrate that after i.v.

20 administration, Compound IIa-51 had a large volume of
distribution, rapid clearance, and moderate Ti,,. Based on
oral dosing, formulation D had better biocavailability than
the other formulations examined in this experiment.

Compound IIa-51 was better absorbed from hydrophilic



789 . 4 2576. 5Form max Tt/2 %f ng/nL H hr ng hr

/mL Formulation HL 1138 . 8 1 . 91 . 1 3703 . 9 92 .
w®B2006091958 2 1706 .5 M 1305 . 0 1. 4 1 . 1 400BCT/US2000037928

148 . 9 604 .3 The area under the curve fromO to t

hours (Il ast neasurabl e plasmggnncentration tine

point) after dosing was cal cul ated using the |inear

trapezgoi dal he = Ll of |

A

tHvarnfu Ireetd 1 oreadpedieplasatess aogricert r at i on () di vi ded

by the termnal elimnation rate caonstant, was added

to AUBS- theseppbddded pE (toCarTdr &4 un daPrard alif v grumerous

?@@ﬁi@atiﬂl’% bi.pavaltabidddy sl ahé vsrésehPalnPbntion are

ormul at1 on REF was cal cul ated by dividing the AUC 4

afossHidh. ¢ ol ghitorr hythe aabepe af preRi8es f or flil 481 BRerefore

?;{éer-@c% sl GANGeY ratd 0:“5‘@019@ &Pn@l‘?émgpﬂ)éﬂdea ¥E8ms, the
eterm ned by reverse phase HPLC wth tluorescence

detvegttiom fredy dve neradipded -otheidi ekt Faeni on spechdically

S S Wit I t nee (1 4, - .
SRR, R, A C dBETE LR Yool £ intended

ol eentqmpdmes salhip| |scwerart@comssituted with

sequential aliquots of nethanol and 0.1%

trifluoroacetic acid in water (final ratio 1:1, by

vol .). The parent conpound and internal standard

(Conpound a- ) were separated from co-extracted plasma
contam nants on a 25 cmx . ¢cm5 m Prodi gy colum. The

nmobi | e phase consi sted of acetonitrile:nethanol : . 1

t et ramet hyl ammoni um perchl orate in 0. 1% aqueous

trifluoroacetic acid (45:5:55).
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Flow rate was 1.0 m/m n. Fluorescence detection (I =
288 nm | = 390 nm was used for quantitation of the

warabpswss . This HPLC assay for indol ocar bazol PGT/WaR04/037928

|'inear over the concentration range of 0-5000 ng/m
These data suggest that bloav ability in dogs may be
i nproved significantly,i. by nore than 300% by
using the particle -forning conmposition of the
invention. Bioavailability in Mnkeys A

bi oavai l ability study invol v fompound Ila- 5

formul ated in non -aqueous, particle formng
WaBROSist ic0BS mads igar ri ed out usi ng nonkeys.

Phar macoki neti c paranmeters were neasured foll ow ng
intravenous (i.v.) admnistration and oral (p.o.)

adm nij strati t [ fi I
o !(L:yno nél ggg %ﬁ&%gﬁ E}&g?%&hb dos%%%%dstp%x%loc%%azole
wdihinitsee fodmad aa bolus at a dosage |evel of 3 ng/kg.
The oral doses were administer as soft gelatin

capsul es, at a dosage | evel of \LO nEh5
‘capsul es/ nonkey/ dose) . The qfal ™M | ati ons were as

described in Table , bel ow ¢ 6 Formul ations in
Monkey Study Fornmul a Cbnpone 'nponent Amount
Solid/Liq. (category) : 2

i ndol ocar bazol e C®
surfactant ImMtor?
Compound Ila- 5 20 ng/n16§u 2 | mni tor 7 308 70%
solid surfactant Pl uroni )

Compound Ila- 5 20 ng/m SH;
solid

wherein

R’ and R' are selected from H, alkyl, Cl, Br, CH,OH,
CH,SOCH,CH,, CH,SO,CH,CH,, NHCONHCH,, CH,SCH,CH,, CH,SCH,,
NHCO,CH,, CH,OC (=0)NHCH,CH,, N(CH,),, CH=NNH, CHN(CH,),, and
CH,OCH,CH,; R’ is selected from H and alkyl; and R” and R* are
independently selected from H, alkyl, OH, CH,0H, alkoxy, and
CO,alkyl; or a stereoisomer or pharmaceutically acceptable
salt form thereof; at least 20% (w/w) of a poloxyl stearate;

and at least one polyethylene glycol.

2. The composition of claim 1 wherein the fused
pyrrolocarbazole is present at a concentration of about 1 to
about 100 mg/mL.

3. The composition of claim 2 wherein the fused
pyrrolocarbazole is present at a concentration of about 1 to
about 50 mg/mL.
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surfactant Pluronic7 F68 20% or gani c sol vent propyl ene
gl ycol 10% D i ndol ocar bazol e Conpound Ila- 5 20 ng/m

we@e@ansossol vent PEGL450 70% sol i d surfactant RIT/IUSIN€QT37928

F68 30% The i.v. formul ati on was PEG 1450 : Pl uronic7 ;
F68: hydroxypropyl - bc-yclodexjrin:water .Blood
sanples were collected at predetermned tine poi nts.

Pl as | evels of Conp 5 wer.e eterm

reverse phggs RRIESS %alroﬁlaggﬁlcj‘ Sti'c péivr etlé}sq'\‘ﬁe %used
asy el echilyanobe - taspaheéntotablaet hods . The nean

val ues for the pharmacokinetic paraneters are

summari zed in Table 7 , below. In Table 7 is peak

pl asma concentrpation; T is time to peak pl asga
concentrati on; 5 apparent elinination half -Llgfe;
AUC is area uRdey the curve; and F%is absal ut/e

.V o 0 1 NA 347 0 .
14 At 4. - N2892 . 84 . 3 173 . . 5
8 . 94 4H,C 7]. 2613 . 76 . 8 B2HCT\3 p.o. 77 .
612.4%%.-7.2678.67.3C —5
e
CH,OH GH,OH
H
N0
CH,CH,SCH, Q CH,SCH,CH,
i N O_ N i
H,C
HO
or CO,CH,
5. The composition of claim 4 wherein the fused

pyrrolocarbazole has the formula:

H
N __o
i N o. N i
H,C
HO
CH,OH



p.o. 9 .525.21.34. 7-7. 20977 . 310 .2D
59 . 8 Followng an i.v. dose, the nean cl earance
woaaeswss 1.1 0.1 L/hr/kg, and the nmean vol uneCD1S2004/037928

di stribution was 4.9 0.7 L/kg. The results denonstrate

that after i.v. adm nistrati agg-Conpound a- 1 had a

| arge vol une of distribution, rapid clearance, and

noder at e e 0SEN rrul af D_had

et o bi cRr AL SloRaat thue LT S ALkt bReT

prayenay lienet bily coxpdesmenmolGspaumnmavailght Sfee about 300 to

%%bbe?aaggggbed from hydrophilicparticles than from

"i'pophiTic particles, indicating a fornul ation

- dependent absorption . As those skilled in the art

wi || appreciate, nungrous difications and vaﬁiations

of the predEntCIIREM ForR a? Y pP " RREELIGhERST t he

abave thgaehiengdycbll taid kerefleie lmdersigiad i@t about 400 to

ﬁ% %in he scope of the appended clains, the invention

‘ % b@aéFQEFrced ot herw se than as specifically

descri bed herein, and the scope of the invention is

i ntended to enconpass all such variations .Cd ains Wat

i s cl&i mediis:campoi tormpost t ¢ baisonprieragnathased
&&%'tga ey Zf@l?c‘éﬂlt Mol fnﬁl@ﬂﬁar""‘%?éig_lﬂt B a0t 400 to
re“sel ecte romH, alkyl, d Br, CH CH SOCH CH

ERO80oPeteRs,: NHOONHCH CH SCH CH, CH SC H, NHCO CH

CH OCC=ONHCH CH, N (CH) , CHENNH CH N (CH ) and CH

OCH CH; R7 is selected fromH and al kyl; and R15 and

R16 a e i miepengenid ytseh esf edldimnt Hiheabkyl théH, CH

™, _al ko and_C0.al.kyl ; .or_.a stereoi r
Bﬁ%yﬁ§§ é%?@aﬁﬁ c§%céﬁ¥5ﬁ%§%5ﬁé; (ﬂﬂnﬁﬁﬁﬁéﬁ)ﬁ FRG-600, PEG-
neasdt 209 PEGWL4L6f0 .a pol oxyl stearate;

10. The composition of claim 9 wherein the polyoxyl

stearate is Myrji® 52.

11. The composition of claim 10 wherein the ratio of
polyethylene glycol:polyoxyl stearate ranges from 50:50 to
80:20.

12. The composition of claim 11 wherein the ratio of

polyethylene glycol:polyoxyl stearate is 50:50.

13. The composition of claim 11 wherein the ratio of

polyethylene glycol:polyoxyl stearate is 80:20.

14. The composition of claim 1 comprising a
polyethylene glycol mixture selected from PEG-400/PEG-1000,
PEG-400/PEG-1450, PEG-600/PEG-1000, and PEG-600/PEG-1450.
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and at | east one polyethylene glycol. . The
conposition of claim1l wherein the fused

wQeosofsar bazol e is present at a concentrati oPCD1S2004/037928

about 1 to about 100 ng/nL. . The conposition of claim
2 wherein the fused pyrrol ocarpgzole is present at a
concentration of about 1 to about 50 ng/nL.4 . The

byt olcar bader SOkt e, B cld e e rging g ratio of
Sﬂ%éC}bfiétﬁ}ﬂéﬁboglfﬁbl}mlxﬁheecpnﬁysxyﬂoatearataums4from

gﬂf ﬁﬁn th %éed pyrrol ocarbazol e has the fornula: CH
ﬁ%b tion of claim1l wherein the

pol yet hyl ene gl ycol has a nol ecul ar wei ght from about

300 to 8000 Daltons. . The conposition of claim®6

wher ellA . th@haobpmpbyﬁeﬂengbfcaﬂahas15 mMemEﬂnnthaﬂnﬁuio of

from ab Qsi t Lan, of

S R e 2 TP Se D erhoT ke BPJEOTY astgarat 18 s0:50.

nol ecul ar wei ght from about 400 to 1500 Daltons. . The
conposition of claimb5 wherein the pol yethylene glyco
i s seligct edhkr emmBE&i40G0n BEGCG@Am RPEGwhelkith tdred ratio of

s y@gg%;%gg GOTROP 190y L - BLR OUI1 MOBLEL LSS 5020,

18. The composition of claim 16 wherein the
composition comprises PEG-400:PEG-1000:polyoxyl stearate in
a ratio of 25:25:50.

19. The composition of claim 16 wherein the
composition comprises PEG-400:PEG-1450:polyoxyl stearate in .
a ratio of 25:25:50.

20. The composition of claim 17 wherein the
composition comprises PEG-400:PEG-1000:polyoxyl stearate in
a ratio of 40:40:20.

21.  The composition of claim 17 wherein the
composition comprises PEG-400:PEG-1450:polyoxyl stearate in
a ratio of 40:40:20.

22. A method of treating a disease or disorder in a
mammal, comprising administering a composition of claims 1,

12, or 19 to a subject in need thereof.

23. The method of claim 22 wherein the disorder is a

neurological disorder.
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11. The conposition of claim 10 wherein the ratio of
pol yet hyl ene gl ycol :polyoxyl stearate ranges from

WG 005051968 80: 20. 1 . The conposition of clai mRAT/US2004/037928

wherein the ratio of polyethylene glycol :polyoxyl
Stearate is 50:50. 13. The couoggsition of claim 11
wherein the ratio of polyethylene gl ycol : pol yoxyl
stearate | 0: quﬁ§| [
conprﬁglngﬁégig%iet ylene %ﬁ r#%é%ﬁ%gsg %C@%%O¥der is
PE@460L PEG - 1000, PEG - 400/PEG 1450, PEG 600/ PEG -
1000 , and PEG 600/ PEG -1450 .1 . The conposition of
claim 14 wherein the ratio of the pol yethyl ene glyco

m Xt upg . paieoxdrirdea Atel disn fro MBS toh80:20ced 6i s
The conposition of claim 15 wherein the ratio of the
pBF?%F%E?eﬁ@nﬁﬁﬁcol m xt ur e: pol yoxyl stearate is

'50:50. 1 . The conposition of claim15 wherein the

rati o of the polyethyl ene glycol m xture: pol yoxyl
st ear @be | FMROTRELA o fThvel scanpokinticoreind chaieardéer is acute

j C on conprises PEG 400 . PEG 1000
Y@g%gggﬁﬁgg?eggggghﬁh a ratio of 25:25:50. 1 . The

conmposi tion of claim 16 mhereln t he composition
conprlses PEG- 400 PEG 14 ol yoxyl stearate in_a
rati o?df 2% Zethed rﬁ%?slat | RS £ e aF comprising

V\aefesadltbyrﬁ@mp@alrbaaaléorratl $QSSEEf6n%8%ng§o@C Sflvent at
po a ratio 21, .
ThETRbrbY | PHGREGEaEE ar AN ORROPBRA Wha e GR5GSAgRT Wherein
cbhprCGM§OEEEaéﬁ01sPEGniaqE@opsohndxphr$uea@aﬁermﬁn@ ‘
rg£%§ ﬁé ,40:20. 2 . A net hod of treating a disease
sor in a
(a) heating the organic solvent and optionally

the antioxidant to about 50-90 °C to form a heated mixture;

(b) mixing the fused pyrrolocarbazole in the
heated mixture with a high shear homogenizer to form a

homogenized mixture; and

(c) mixing the surfactant to the homogenized

mixture.

28. The method of claim 27 wherein the composition

includes at least one antioxidant.

29. The method of claim 27 wherein the temperature is

from about 50-80 °C.

30. The method of claim 29 wherein the temperature is

from about 50-70 °C.

31. The method of claim 27 wherein the fused

pyrrolocarbazole has the formula:
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manmmal , conprising adm nistering a conposition of
clains 1, 12, or 19 to a subject in need thereof. 2 .

wab@soebod of claim?22 wherein the di sorder i BCHUS2004/037928

neur ol ogi cal disorder.24. The nethod of claim 22
wherein the disorder is cancergg25. The net hod of
claim 24 wherein the cancer is prostate cancer. 26.
The method of claim24 wherein yhe cancer is acute
nyel ogenous |eukenmia. 2 . A r@fhiw for preparing a
conposi tion of conprising a f y pyrrol ocar bazol e, at
| east one organic solvent, at st one surfactant,
and optionally an %ntl i 9 [

i s non-aqueous an(R’] @

heating the organic so o c
anti oxi dant to about 50-90 o forma heated m xture;

(b) mixing the fused pyrrol oBarbazole in the heated

m xture with a high shear honogenizer to forma

h enj i e; e e t

(e Ronseans Thghdt or PBab Bl BIIA P0gSERLERLER 5h4e form
Wheretat t reeposi tion i ncl udes at | east one

antioxidant. 29. The nethod of %I aim 27 erei_n the

teHpRrat e TS0 rbm abBut"8ePeBESRC Y36 PhESHe RO  of
I 9 f ts
& & B e RS T e i B G bl TG o g Sroacie

pyrrol ocar lpdngl énhadiche frommil &cor3 a:astk@'remtgmﬁema}r be
phar maceut L ¢ah Ly, 2C¢EPLAR, & 38] b QD

b) an unsaturated 5-membered carbocyclic aromatic

ring; and
c) an unsaturated 5-membered carbocyclic aromatic
ring in which either:

1) one carbon atom is replaced with an oxygen,
nitrogen, or sulfur;

2) two carbon atoms are replaced with a sulfur
and a nitrogen, an oxygen and a nitrogen, or
two nitrogens; or

3) three carbon atoms are replaced with three
nitrogens;

G-X-W is selected from:
a) -(z'z*)Cc-N(R") -C(z2'2%) -
b) -CH(R')-C(=0)-N(R')~; and
c) -N(R')-C(=0)-CH(R")-;

7! and 72, at each occurrence, are independently selected
from H, H; H, OR; H, SR; H, N(R),; and a group wherein
7! and z? together form a moiety selected from =0, =S,
and =NR; with the proviso that at least one of the pairs
z' and Z® form =0;



t hereof, wherein: ring B and ring F, are

i ndependently selected from a) an unsaturated b-
wOoreebes®Es car bocyclic aromatic ring in which fronmus2000037928

3 carbon atons may be replaced by nitrogen atons; b )

an unsaturated 5-nmenbered carbegyclic aromatic ring;

and c) an unsaturated 5-membered carbocyclic arormti c

51;1 ghgs,'gglvguééaefmﬁrﬁ Quw@lgﬁ @noﬁt uﬁsE? egadalkyl

an oxygen, nitrogen, t wo ca

at onshatengeptened wot B aasbbhar, aa{d alkbk&og@ﬂ,m@n from 1 to
oxygen and a nitr tvvontrq_ ens; or SL,”“:?&

Qgen, _or
car boh @8BRE™Er eoFgﬁpéged We T YRR eR nirt POGERLNRS. K- W

is Seb@@ﬁ?ﬂCﬁ?bn1séﬁstlﬁ@%@&:@i(ﬁhéﬁ%étZt@Qéd arPlalkyl
-CH(R 1)- ¢ =0) N(R 1)- ; and ¢) -N(R 1)-C ( O CGHR
5 1)- .hagipgdfyom &t teadh eeéhppémcéndaﬁ@bﬁﬁaéﬁéﬁéeﬁtny

Selecﬁﬁguﬁggﬂfﬁkedkhetékoagﬁlawk 1SR H, N(R) ; and a
group wherein Z1 and Z2 together form a noi ety

| det edlicarmd=0ndeBendet tANR,frwirt:h t he pr ow so t hat
at |l east one of the pairs Z1 and Z2 form =0;

sel ected f FomsHbstiEad G drouhffsiinsisd Lﬁléﬂﬂalhéﬂlng from

having from 14 @ @a%@fo?@“&su@étﬁdd@a/ Jlawirf&lﬂsr&mﬁted aryl,
to 4 carbons, OC(=O R, OC (=0)N 0 (CH

10 o(CH) OR s%@hwﬁ%@mmmuwuﬁ%@r&f%%ww 5
havi ng from.8<hq 1 LRSS MU SURAS HERA- X ryl, and

substituted or unsubstituted heteroarylalkyl;
b) C(=0)R";
, c) ORlb;
15 d)  C(=0)NHR™, NR™R'®, (CH,) NR'R'®, (CH;),OR™®,
0(CH;) ,O0R"™ and 0 (CH;) NR*°R*?;

R'® ig selected from substituted or unsubstituted alkyl,
substituted or unsubsgstituted aryl and heterocaryl;

R*® igs selected from H and substituted or unsubstituted alkyl:

20 having from 1 to 6 carbons;

R'® and R are each independently selected from H,
substituted or unsubstituted alkyl having from 1 to 4
carbons, and a linking group of the formula
~ (CHz) 2-X'~ (CHz) 2-

25 ¥} is selected from -0-, -S-, and -CHy-;

R® is selected from H, SO,R*, CO,R*?, C(=0)R*?, C(=0)NR*°R?*¢,
and alkyl of 1-8 carbons, alkenyl of 2-8 carbons,
alkynyl of 2-8 carbons, wherein:

1) each alkyl, alkenyl, and alkynyl is
30 unsubstituted; or
2) each alkyl, alkenyl, and alkynyl is
substituted with 1-3 R’;
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unsubstituted heteroarylalkyl ; Rl is selected
i ndependently from a ) H, substituted or
war@alsst ut ed al kyl having from1l to 6 car bonBCT/US2004/037928
substituted or unsubstituted aryl, ' substituted or
unsubstituted aryl al kyl, substitfuted or unsubstituted
heteroaryl, and substituted of®@msubsti t ut ed
heteroarylalkyl; b ) C(=0) R; ¢ ) OR; 5dd)) CC -
®’2=Ds) ahpERRd, fraR aékyl of(1HtP RRCRrbees.) aryl, OR™,

sUbot £0UTeq R BrsubSEt dib Rl ke SLBetr eIkl o
%psugégg%fésgearﬁkoﬁnﬁ hetekpakyh cuRelss osehected thit®Med alkyl

H an ubstituted or unsubstituted al kyl O having from

1 to BaGangorssmRiand B amebeash i ndependently

selected fromH , substituted or unsubstituted al kyl

IRV amgd f ROmar & cashc drsependent 1y (Sel@HeYrigwnm df- t he
formula - (CHa) -X1 - T X1 elected fro

OO s tagt b o ppbtbekigured Bl BTG R T o
, C Rear£6:6) RandCa( T*OhNRnR grang alfkyheoffolmud a

carbons, al kenyl of 2- 8 carbons, alkynyl of 2- 8

car bon$CHuher®6riCH1)2-sach al kyl, al kenyl, and al kyny!
IS 0 unsybstituted; or 2 ) each alk{l, al ken E, andl fed
at k K's 8libSPruPEEUiiERCE: 3RsIPRSPSIEE Edegotocte
fron1§£é¥L of 1 to 6 carbons, aryl, OR, CONH, NR R,
(CH) NRR, and 0 (CH) NR R ;

a) H, aryl, heterocaryl, F, Cl, Br, I, CN, CFs3, NOj,

OH, OR’, O(CHy) NR™R' , 0C(=0)R®, OC(=0)NR"R'?,
0 (CH,) sORY, CH,0R', NR™R'Y™, NR'YS(=0),R’, and
NR'°C (=0)R’;

b)  CH;ORY;

c)  NRYC(=0)NRMR'?, CO,R'®, C(=0)R’, C(=0)NR"™R*?,
CH=NOR'®, CH=NR'®, (CH,) NR™MR'?, (CH,;) NHR', and
CH=NNR™R'?;

d) S(0)yR®, (CH3)pS(0)yR® , CH,S(0),R"Y;

e) alkyl having from 1 to 8 carbons, alkenyl having
from 2 to 8 carbons, and alkynyl having 2 to 8
carbong, wherein
1) each alkyl, alkenyl, or alkynyl group is

unsubstituted; or
2) each alkyl, alkenyl, or alkynyl group is
substituted with 1 to 3 R°;

R® ig selected from aryl having from 6 to 10 carbons,

heteroaryl, arylalkoxy, heterocycloalkoxy,
hydroxyalkoxy, alkyloxy-alkoxy, hydroxyalkylthio,
alkoxy-alkylthio, F, Cl, Br, I, CN, NO,, OH, OR’,

%2 (CH) pNRM™RY, X% (CHj)oC (=0) NR'R™, X*(CH,)p0C (=0)NR''R'?,
X% (CHy) pCO2R°, X% (CHz)pS (0)yR?, X*(CH)NR'’C (=0)NR"R'?,



L0

15

20

25

30

Ris selected fromH and substituted or unsubstituted
al kyl having from1l to 6 carbons; R and R are each

WO pasperdent |y sel ected fromH , substituted oPCT/US2004/037928

unsubstituted al kyl having from1 to 6 carbons, and a
l'i nki ng group of theforrrula-s(CHa) -X1 - (CH) 2~
R3 and R4 , at each occurrence , are |ndependently

’selcﬁlctoégzgro Hi ar%l hete)%r %%Yyﬁfofgfamfé@ g{%g{n
9, gk NW Nﬁ@d)ozﬁm NRCH (GBI RN AR, RiZc,(=NR) SHZ,

=0) R d NR € ) .
( ongﬁ%E(O)Z@é’) @o YPC(C@yI%Qg cf—@)m%f%,p( =0)R’, CH,OR',

N%ﬁo Wmocﬂl%&lo'\'lﬂﬁ N*Rg an@H%ﬁ'ﬁB@JgNH)ﬁH} S
(O 2(OR9, . ( ; e.) alkyl hawng
from &( F@)&\TJ& IR6NSE (20 KR/ ):ha\ﬁi’%g f #Bf 2 mgngsaccharide

Carbo ﬁéglf?lF{%ythqvbggb%nkow%é%@ﬂ%ngéoh\Myafﬂiyﬂ-group

) eac enyl kynyl ou
unsubsf€i thee dxon@rsaZC}lae‘aciI@ alswmdemex@%pt Lyoreigiigimyl

gr oup |sF%u%§L Lt eg)r tshréf&gcé R@y %5 IS a?{ﬁt\gqlg from 1

from ary aving car bons, 'hete ,
aryl atbo;@ypalrbbeusocxadﬂ«yélcmmnyﬂmwoiwm;frcm Ky [ tx \p

- al koxcyireﬂ}/ldr O)é%a&&l Eél?gg%avl%lg}(%)ém Ayl thy & FrpMds;

x? is 0, S, or NR'
Q0 is selected from:
1) NR®;
2) an unsubstituted alkylene of 1-3 carbons;
3) a substituted alkylene of 1-3 carbons;
4) CH=CH, CH(OH)CH(OH), 0O, S, S(=0), S(=0),, C(=0),
C(=NOR'), C(OR') (R*'), C(=0)CH(R™), CH(R)C(=0),
C(R'Y),, C(=NOR'™)CH(R®), CH(R")C(=NOR'), CHxZ, Z-
CH,, CH,ZCHz;

7 is selected from C(RY) (ORY), 0, S, C(=0), C(=NOR'), and
NRM;

R® is selected from H, SO,R*®, CO,R*®, C(=0)R**, C(=0)NR'R,
and alkyl of 1-8 carbons, aikenyl of 2-8 carbons,
alkynyl of 2-8 carbons, wherein:

1) each alkyl, alkenyl, and alkynyl is
unsubstituted;

2) each alkyl, alkenyl, and alkynyl is
substituted with 1-3 R’; or

alternatively, when Q is NR® or C(R'®),, R® or one R' joins

with R? to form:
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X2 (CH) NR R12 , X (
(=0) NR R12 , X (CH)
WO 2R5051059) NR R120C (=0

CH) C(=ONR 1R L12 , X2(CH) 0oC
X(CH) S(O R, X2 (CH
RO , OC (=0) NHR 10 - PCT/US2004/037928
t et rahydr opyr anyl 3 NR R12 , NRC (=0)R9 , NR COR9 ,
NR C( "NOR) R12 , NHC (N=HNH, _3,NR S (QOR9 , S (0) R9,
COR10, C (=ONR R1L , C (=0R)9 , OR10 CH=NNRR12 |,
CH=NLOOR, CH=9N, R CH=NNHCH (N=NH, )NH S (=0) 2NR R12
P(=0) (OROR14 , and a NONASaoE ha |d§ having from5 t
0 7 carbons wherein each oxyI Bup of the
nonosaccharide i s indepe M her unsubstituted
or i s replaced by H, alk fYfom 1t o 4
carbons , al kyl car bonyl oxy ha g from2 t o 5 carbons
, or alkoxy having fromof 1t o 4 carbons ; X2 i s O
, S, or NR1IO; Qi_s selected from NR6; 2) an

o

uwsgbstnt Bt ea:n<a|3<y|ae:me egfchy -ingl 113)S%lected from H,
substl k f
oiy L B g HEEG yon 2 Y Vet oy e tne

C(OR MNrReil), t© (6_@:)a®i¢qrm3)suk@|-¢:l(tmt3‘=)ctqno;ns@%gtuted

| Zwm%&g?@gasa}avw TALNIRK ) el é.% &c%%ted o

C(—I\IOBhshl)osta.rmhtN@ heRerierseladdndd f(@m EOR"S

) and 18 car bons
al ken (g B(%?%‘lk%;zs’ Cﬁy@ OI&RZ g car bons,
V\ﬁerﬁic{‘ Rgl)t e Kdrm %{ ke i n AR AIK YW ths formula

unsubstltute 2) each al kyl, al kenyl, and al kynyl is
CHy-X’ CHZ ;

x* is a bond, 0, S, or NR';
R’ is selected from alkyl having 1 to 6 c'arbons, (CHy) raxryl .
~and (CHy)heteroaryl;
R is selected from H, alkyl having from 1 to 6 carbons,
(CHy) raryl and (CHy): heterocaryl;
R™ and RY?, at each occurrence, are independently selected
- from:
1) H and substituted or unsubstituted alkyl having

from 1 to 6 carbons; or
2) R and R*? together form - (CHy) 5-X = (CHy) 2~
Y is selected from O, S, N(RY™), N'(07) (R'®), N(OR'), and CHy;
J is selected from the group consisting of a bond, O, CH=CH,
s, C(=0), CH(OR'Y?), N(R'Y), N(OR'Y), CH(NR'"R"Y),
c(=0)N(RY), N(RY)C(=0), N(S(0),R%), N(S(0),NR"RY),
N(C(=0)RY), C(R¥™R®), N*(07) (R'®), CH(OH)CH(OH), and
CH(0(C=0)R®)CH(OC (=0)R’) ;
R*® is selected from alkyl having from 1 to 4 carbons, aryl,

and arylalkyl having from 7 to 14 carbons;

R™ ig the residue of an amino acid after the hydroxyl group

of the carboxyl group is removed;
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substituted with 1- 3 R5; or alternatively, when is
NR6 or C(R) , R6 or one R10 joins with R2 to form (CH

WO 200505mberein R7 and R8 are each i ndependent | RCT/US2004/037928

selected fromH , OH alkyl having from1l to 6
car bons, al koxy haV| ng from 16t 6 carbons,
substituted or unsubstituted ar yI al kyl having from6

tq.10 carbons, substituted or unsubstl te
ﬁgt e@%@r?]pal Ry & 36%40)‘3%1’(‘3%3 %ngfroéﬁ&{oro}l

EZI a;% CE? tRaget(ggé (f)gjg aalldgy’tlk_iscﬁ’gl %ﬁwpt(%ff{whe formul a

sgfectedef bopral kybmhavengrbubo consashons, ofCH,) adkytl, aryl,
and (CH ) heteroaryl; R1O is selected fromH , alkyl
havi ngrid $tE4aR % loar bons, (CH ) aryl and (CH )

het I RL1, t .
R rerie it 1 e S5O ARG 1 61 B0 2

%%Sﬂ& Metiah &y bavédgedr opvh Lo 6, carbana 4;or 2)
and R12 together form- (CH) -X1 - (CH - ; Yis

sel ect endépand@nt 16 seNeead) Fram( O ) 1¢ R0y, 2N erdo) ,

and CH; _ J is selectedfromt roup. congi sting of a
Bonks ndepgpdently seregyed db%%% go é&?[ gN(OR
10), CH(NR R12), C( O)N(R 17) N(R)C( O) N(S(O) R9) ,
N(S(QIyNR R12), N(C(=0)R 17), C(R R16), N (O) (R10),
CH( O £H( Orhe RBEhEH 68( EXLRIPCHHLOEEEA) RNy B and ring F

of Ehe fused pyrrolocarbazole are phenyl, G-X-W is selected
from CH,NR'C(=0), C(=0)NR'CH,, and C(=0)NR'C(=0), and Q is
NR®.

33. The method of claim 32 wherein the fused

pyrrolocarbazole has the formula:

34. The method of claim 33 wherein R® and R® of the
fused pyrrolocarbazole are selected from H, alkyl, Cl, Br,
CH,0H, CH,;SOCH,CH3, CH,S0,CH,CH3, NHCONHCeHs, CH>SCH2CHjz,
CH,SCeHs, NHCO,CHz, CH,OC (=0)NHCH,;CH;, N(CHz),, CH=NNH,
CH,N(CH3)2, and CH,OCH,CH3;; R’ is selected from H and alkyl;
and RY® and R'® are independently selected from H, alkyl, OH,
CH,OH, alkoxy, and CO,alkyl.
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R13 is selected fromal kyl having from1 to 4 carbons,
aryl, and aryl al kyl having from7 to 14 carbons; Rl4

w0 gooslg195®esi due of an amino acid after the hydrOrRYE2004/037928

group of the carboxyl group is renoved; Rl5 and R16, at
each occurrence is sel ected f;ﬁ{)n H, OH C(=OR 10,
O(CCOR 9, alkyl -OH and CO R17 is selected from
the group consisting of H, alkyl, aryl, and
heteroaryl; mand n are i ndependently sel ected from O,
3 ands: Pobs LadaRAndenth ¥ sehactad LiaMh el £ deding
4; r 18 |ngepen ent y selected rom6 él

yirse o Tnlepdraient ¢ yhae| gee etofmeha 0, 1 and 2 . 32. The
met hod of claim 31 wherein ring B and ring F of the
fused pyrrol ocarbazol e are phenyl, -X-Wis selected
fromCH NR C Q) CC=O NR CH , and C(= O)Nqu O) , and
is NR6. 3 . The _nethod of cl ai m 32 wherein the fysed
pyrrol ocarbazol e/has the formula: 34. The
cl aim 33 vvher A R3 and R4 of the fused

CH ¥ N5CQ oc( =0JNHCH NCHS KIH,
CH N(CH ), ¢ d OCHCH; R7 is seleq r H and

al kyl ; and RL nd R16 are independently s ted from
H, al kylMe

09-‘2!04, al koxy, and C0 al Ky® The
met hod of cl aiftl wherein the fused pyrrol ocarbazole

has the formula : 0 CH OH CH CH CH CH SCH CH SCH CH
MeO :

H
N

NN

MeO

CH,CH,SCH, CH,SCH,CH,

o CO,CH,

36. The method of claim 27 wherein the organic solwvent

ig at least one polyethylene glycol has a molecular weight
from about 300 to 8000 Daltons.

37. The method of claim 36 wherein the polyethylene
glycol has a molecular weight from about 400 to 1500

Daltons.

38. The method of claim 37 wherein the polyethylene

glycol is selected from PEG-400, PEG-600, PEG-1000, and PEG-
1450.
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or CO CH 36. The nethod of claim 27 wherein the
organic solvent i s at |east one pol yethyl ene glyco

whawsasrwss ecul ar wei ght from about 300 t o 800BCDHE10041837928

. 37. The method of claim 36 wherein the polyethylene
gl ycol has a nol ecul ar meight_ggpnwabout 400 to 1500
Daltons . 38. The nethod of claim 37 wherein the

pol yet hyl ene gl ycol .is_selected _from PEG -400, PEG )
- 600, 3PEG Theomeshadpes 0525’6. 7 WhEeng kBE SETERGART 1S
261NarE Netdie SYSERAS-AM LIl Sed esd 61 EAQNF AL PPl ¥OXY ester, a

et hyl ene sorbitan fatty acid ester, a pol yethyl ene,
Fofositierirre HleerrdtRr pot yfgéiﬂ‘ylém?%%dp@m Falizgd
fAtfde AL ?tﬁtﬁt}&iaﬁ@id%é‘&’éﬁr@f GhYEPLeh@lene glycol, a

hydroxyl at'e | ecitthin, a nmedi um chai n” nonogl yceride, a
redinamclatied el thidl d egtediung-chabe gpeeeyglyceride, a

pol yet hyl ene g% col succinate, a,

Sty TR? PO FE Gl JLoT copelyhRroPaehEt Ryfvethylene
?tl%cﬁlt uce P XY | a GestPstioflenanse oV yeL8YGEREol copolymer,
gl ycol hydroxy stearate. 40. The nethod, of claim

9
vhari st heS safalet at RRL O BcFRUCPT ot v pdP e?‘ﬂ?}’%ﬁ]aylene

KA1 alfeFoxp Sedarated pol yglycolized glyceride, a
fatty acid ester of polyethylene glycol, a
hydr oxyl ated | ecithin, a nedium chai n nonogl yceri de, a
nmedi um chain fatty acid ester, _d-a- tocoph$fyl .
po|ye@ﬂy|eﬁgegm§ggpd59gcpﬁgg@’3§ wherein the surfactant is

Rl heedthyd enesRr KRV BRS I Ve SOPOLY NBFhed, PE! 8X¥hrated

stearate, a poloxyl castor oil, and polyethyl ene
RlceT LSk bagd sybarerde, A farey npeHode®FeE| af npabvethylene.

Wher&in, thenpard act 2k i Se@i By 0% I m84 L@ Rain
monoglyceride, a medium chain fatty acid ester, d-o-
tocopheryl polyethylene glycol succinate, a
polyethylene/propylene glycol copolymer, a poloxyl stearate,
a poloxyl castor oil, and polyethylene glycol hydroxy

stearate.

41. The method of claim 40 wherein the surfactant is a

polyoxyl stearate.

42.? The method of claim 28 wherein the antioxidant is
selected from ascorbic acid, a fatty acid ester of ascorbic
acid, butylated hydroxytoluene, propyl gallate, and
butylated hydroxyanisole.

43. The method of claim 42 wherein the antioxidant is
a mixture of butylated hydroxyanisole, propyl gallate and

citric acid.



10

4 . The nethod of claim 28 wherein the antioxidant is
sel ected fromascorbic acid, a fatty acid ester of

w@s@sn0bioss aci d, butyl at ed hydroxy tol uene, propgl/US2004/037928

gal l ate, and butyl ated hydroxyanisole. 4 . The nethod

of claim42 wherein the antioxidant is a m xture of

butyl at ed hydroxyani sole, propyl gallate and citric

acid. 44. The nmethod of claim27 wherein the organic

sol veft - i sSTRepBeiReAyPENELELTCcOl WREReARniRe: rgenic solvent
‘;iﬁ:':r %géﬂﬂ%ﬁe 400,4O1 100, DAl honsc@N&r th8ight from about

ant 1s a polyoxyl stearate. 4 . The nethod of
AW madseRakeme pot yElhyTenER gl 1S s2 preslyaeyl
PEGH00,, PEG - 1000, or PEG -1450 and the pol yoxyl
stearate I1s Myr 5 . 46. The nethod of claim 27 wherein
the organic solvent is a polyethylene glycol mxture

sel ected from PEG -400_PEG - 1000, . PEG,-400/ PEG_.1- 450
PEG 6b0/ PEERE- BB62°8 °BE ?é@ogggﬁ?rfago% dpﬂ}geﬁﬂene

Relpeaxy |1 steas-at @0 j Ser$052. PEG-1000, or PEG-1450 and the
polyoxyl stearate is Myrj® 52.

46. The method of claim 27 wherein the organic solvent
is a polyethylené glycol mixture selected from PEG-400/PEG-
1000, PEG-400/PEG-1450, PEG-600/PEG-1000, or PEG-600/PEG-
1450 and the polyoxyl stearate is Myrj® 52.



