EPI TOPE ANALOGS CROSS- REFERENCE TO RELATED

APPLI CATI ONS [ 0001] This application clains priority
waoneeno®d U. S. C. 119(e) to U S. Provisional PCT/US2005/021642

Application No. 60/581,001, filed on June 17, 2004,

entitled SSX-2 PEPTI DE ANALOGS, and to U. S.

Provi si onal Application No. 60/580,962, filed on June

17, 2004, entitled NY-ESO PEPTI DE ANALOGS; each of

which is incorporated herein by reference inits
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anal ogs of the MHC class I-restricted T cell epitope
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conpr|3|ng these analogs that can be processed by pAPC
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amount sufficient to elicit cytokine production froma

T cell line generated by inmunizati on agai nst an
wepitbop®4ni t h t he sequence KASEKI FYV (SEQ | D NEZT/L$200$/021642

one aspect, the anmount sufficient can be not nore than

10 uM In a further aspect, the anbunt is not nore

than 3 uM In a further is not nore than 1 uM In a

further aspect, the anopunt can be not nore than 0.3

uM _Ln one aspect, th&laSubstiNaitions can |ncIer a

siAa d amino acid. In a further as ect, t
clan be than 073 uM Fn one spect,
sjubsti tiyit i n|ncI deas ndard m no @
exs iy

can i ncl udegl a non-standard am no aci d. one aspect,
t he non-stapndard anino acid can be, for ®xanple, Ne,
Nva, Abu, or a D-stereaisa@®id @) a standard ami no
acid. In a further aspect, the substitutions can
include a nodified termnal amno acid. In one aspect,
the nodified termnal amno acid can be an am dated
C-termnal amno acid. kkn a fwther aspect at | east

he substitutions can be the addition &

whi ch are ngt expressly involved in any

interactions. [0008] A furt her enmbodi mrenS rel ates to
an i sol ated pepti de of % ci ds, Pl to P9, which
can i nclude one am no acid at e ch site. For exanpl e,
Pl can be K, F, Y, W Phg, Phe(4-F), Phe(4-NO 2),
MeTyr, b-(3-benzothienyl)-Ala, or D-Lys; P2 can be A

L, V, I, M DAla, Nal-2, Abu, Aib, N e or Nva; P3
Badedlom thesePésutiamdvel lﬁs(tlQ)-hNHﬁmd@ranﬁ&@ didalts qﬂianba:eﬁtlcd%
can be I, L, V,. Nle, or can_be F;

FOIPHE{RS EPIPERES p\mﬁ(ﬂn%hwayldaamw éaﬁlt Bed methods Af trddtment

the sequence is

&%ﬁg@l FIQ@} %%%‘idg) éi?%?%fﬁg?stcgﬁ od| ment relates to
an | sOhatedogierint dfthe brestinvemtian isdsgorkpduntl aefR@sentddi ghthe
can i.nclude one am aci d at each site. For exanple,
followingSguciugl Ffrnmula(&) \RPd i (AU BREAGIOEYS: phe(4- NO 2)
MeTyr, b-(3-benzothienyl)-Ala, or D Lys; P2 can be V,
L5M Abu, N e, or Nva; P3 canbe S; P4 can be E, Q
Nle, or Nva; P5 can be K2MPGré#h be |, L, V, Ne, or
Nva; P7 can be F; P8 can be Y, F, Phe(4 F); and PW at

P9 can be V, |,RA Nva, ZMeVal, Abu, or VRNH2. [0010] A
further enbodi ngnt rel ates to a |soI ated peptide of 9
amno acids, P N to P9 ich c inclu one no .
acid at € 1te: , P n be F, Y(I).W

Phg, Phe(4-ff), Phe(4-NO2), MTyr,
b- (3-benzotfpi enyl)-Ala, or D-Lys; P2 can bellA, L, V,

M Abu, N e$ or Nva; P3 can be S P4 can beSE Q Nl e,

or Nva; P5 can be K; P6 can be |

P7 ¢ a?( ipa cpvalprg head opa sqbstlplteq:wé{muhzsyltutgbstgaaght@@ahyec’i hydrocarbyl

an r
. 1t gd(g?‘tﬂldgﬁ a’ g?i apéagpﬁ%ggrp}lnﬁ . {)G?t%% ah'prl]latlc group, an
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Nva; P7 can be F;, P8 can be Y, F, Phe(4-F); P9 can be
V; and PW at PIO can be I, 4, V, or Nle. [0012] A
further enbodinment relates to an isolated peptide of 9
amno acids, Pl to P9, which can include one am no
acid at each site. For exanpl e, P | can be K, F, Y, W
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FVSEKI F(F, Phe(4-F))V; or KASEKIFYV(Il, L,);or

KVSEKI FYV (I, L, V, or Nle); or KLSEKIFYV (L, V, Ne,
WwWorookiwedo40 [ 0014] A further enbodi ment rel at eSPCDUSIN05/021642

i sol ated peptide having the sequence: K(L, V, M Abu,

Nl e, or Nva} SEKIFYV, or (F or Phg}A SEKEFYV, or

YVSEKI FYV; or F(L, V, or |}SEKEFYV; or WL or

: SE : . LLSEKI-EYh. . or BV .
RS Bea Bl B Oy St M A aEbilhdggcally acceptable
imvabedlad cptiqt ardeMfiais nghathecesdcpigrceept(y divalent cation.

L) SEKg; ;o or éﬁg or SEKEFYV; or. FVSEKEFYI . 50016] A
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enbodi nent rel ates an | mmunogeni ¢ conposition that can
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SHOICORNK|1F5e-adpinistsrepithve opmaxy afher yiti-ggngenpdrugs.

L) SE ; . of. FEYV: 0f: . F E 0

some. #15 bisest oo At aluo Pl A AR s perkiidfhe.

elhAsficturd & meditadent fertht pepoto@firdMing S cty inbafr inBividual is also

SLLMAN TQC (SEQ DD NO. 1), polypeptides that include

pioxided am Hieglschiavention be processed by pAPC to present

the epj ' ' . .

the arhy BRG HRcREen 188 froMiis i AENOR of PRE AL BERnio hydrevide

amiden disalgi Thd mpthopgéndludes tieostgarefdombirtiigea nedtot Pisé&hio-hydrazide

epi tope. [0019] One odinment relates to an isol ated,
Ldeé@uqré@m T Qg%seﬁggqrﬁga aislbgdviey FLialggion; and

. N0 - i ' i .
Sy 0 LA AL Ll bR of

is(tiothydyazade ameidgk oduction froma T cell line

enerat ed. by | ni zation_.agai.nst an epLtope wth.the. .
soquelc TSt IPTERSTEER IR, Poraring S Qi bydrprde faide) disalt
RSRAES thelshPs @ﬂEBiﬂEiIlﬁigfafﬂe‘ﬁ{rﬁmis(@lﬁs—h?@raﬁﬁfe afRa® anhaRn ot&nic solvent

uM In a further aspect, the anmount can be not nore
sefentedironvimethane), ethngl, peatenre endimptivd ethyhleetenrdanpakearmixture;
POk 15 B4 B B s pa AR ko i B
Buhstide WbiRRsmetdxidechosiSivgn fcHds Bledsodiim ethagidd-anll potssium
further aspect, the substitutions can_include a )
oberide kmiba rx s, terelei farming agekutipgpand comlyaing the solution and an

_ ‘ ) : ° |

YRS SRt S0 P e, Wrad By SURABE e, gl Bbtcum other,

&hyl, acatatk, anddistigt ethesomescipitatathstdisattant dhelib (o odgidchzideramide).

a furfher aspect, the substitytions can.include a ) )

modi f Fe¥Rriods ﬁ@ﬁ‘é‘i‘lm&msn%ﬁ%}o&o PFeP3HBE & 9f¥ fo-hydrezide amide) disal,
| . . J . e .

BRSO A BB MRl B50AZI B RAED horganic solvent

amien odse tdformubisis(thivthydrgideamitde sohdioapatidt sSeparatfig adisalt of the

am no .acid, wherein the addition is a Ctermnal

B _f’l‘hé’ .razld_(?(?%]ieme enbodi ment relates to an isol ated

pept i geyhRvs BYbadisRAKENGR A d@‘ﬁk%)ﬂnng a 'bis‘gﬁiqshya’fazikfe afflde) disalt

W P2is L, I, V, Nle, or Nva; P3isL; PAis M L, or

Nclu@ss the staps PHedmsbihing/A, neutralbhis(@ioMydrapideiagide), @BorggniQsolvent

E, DD or T; PWat P9 is C V, I, L, A Na, Ne V-NH

2, or L-NH 2; and 3




wherein the sequence is not SLLMNTQC, V, |, L, A},
FVLMN TQA, or FILMATQL, 1}. [0021] Another

werdvotoaemt rel ates to an isol ated pepti de havPe@mUs2005/021642
sequence in which: Pl is Y, P2is L, V, I, Ne, or
Nva; P3is L; PA4is M L, or NP5 isW P6is |, A L,
V, or NN P7is T, PBis Q E, D or T, PWat P9 is V,

hnd & badM8 forll £ blsMhlo\lh 'f%ldé’éfmlldewutlﬁln gnﬂ‘@&ﬁﬁhfhﬁtﬁ@ solution and
sequence i s not TL or YLLMA T(I [0

ety éart- bmtbbcthaeﬁlerqbellpaccemtatmg ardlsaétojf’ahqg s(flaiogyydrazide amide).

Rﬂeg; | ﬂt o n%@g¢ﬁ%¥§g%¢g&o§%¥ LAY Tgbé%(g)évé ﬁjgdrgﬁlde amide) disalt

|
irﬁ:ﬁic%EL @W@W%%B%g?n@tﬁﬁﬁﬁ%EGW&Waﬁ%@ and, anLorgamc solvent

wépted\frem_nwthai@l,, ethamL\qutogsw apd mw%ljwtop@mh]ikw mixture;

AR5 TR ABDPEE ) G R AR AT porssi
kMY sEinh HeRRIxide, pbthssaie ttteiioxeds) @(ﬂilﬂiﬁlﬁhdx&ieadrﬁq)ot@smm
an isol ated peptide having a seq@ence SNvaLMN' T

p@e@@rs testhvaniiedheER PIRIER ©IH A ST RTEE tb% BRipten and

S i ﬁeg’{e fm?tﬁl %ﬁ& th g‘f%g@ﬁteot&e ﬁ%ﬁﬁ lo$ {he@&ﬁﬁ(\t)ﬂkghxlaﬁc‘lg ];%nﬁde).
speci Beesisathe disdlosed a(s(tﬂld;hydﬁmlmmmmaid]lsdlls leavel eRtelient water

Bqlp@ﬂlgéﬁgi\é%vlg}?gmml{]aiﬂgy,t ey %[Illﬁ%pg.lse thpigr-pgs g\forgnulq;lons suitable

gc?r 1%av@'8§1!ls?aéndgﬁ£1 a%lmlﬁlkgf?‘atbdr%f b a&{lhﬁon Qhe Hﬁ@los&f‘ﬂs(ﬁ%o 'h%/dramde

and and P5 is K and
himide) digalts\hre reletivdlly apn-tmxak, Rf‘hlcplsalﬁrwsathd ufesofithe discll§§ed dlsalts at

Phe(4- F).. . and PWat . P9
(IR 21y High Bgsssavis migiras gt et T e pRySopiRgpr &t
M@poad, iR \f\i'frnlrriafées)ingﬁ(&/@se%nﬁ@f&loﬂﬂﬁ%ﬁblg X specifies

any am no acid no am no acid; and wherein the

sequefibe b1séthroehyd<m@<¢rmdv) dipgpaiijclased hewsi eandxy yseptd igent cancers,

; aEucf.il;?gC%ﬁ%%%s (ﬁﬁt ﬁft\ée eslgt_ovglsr’r‘i’u W | le\éﬁfafﬁlt tﬁ@ﬁs ﬁ%ludzsnc‘fc%lgd bis(thio-
&hﬁ%hﬁﬁé) dQ;Etlti Ean BNGed 16 tréd eduttefs) whdrb ofidr M)regimens have
met h yr b- (3- benzot hi enyl - Al a) ASEKI FYV; or

either |fal or\h)eéc(nge ingffeetivel Ysidriqnally, the disrloged wq_lggmyﬁwde amide)
8lsaPi{téAare %artlc{llalﬁy eﬁ%gtll\!: Qhen%seﬁrl‘co%b&ﬁt%@vf W YerlN nti-ncer drugs

such as taxol or an analog of taxol.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is the structure of taxol (Paclitaxel).

Figure 2 is the structure of taxotere (Docetaxel).

Figures 3-23 are each the structure of a taxol analog.

Figure 24 is the structure of a polymer comprising a taxol analog group pendent
from the polymer backbone. The polymer is a terpolymer of the three monomer units

shown.

DETAILED DESCRIPTION OF THE INVENTION
The bié(thio-hydrazide amide) disalts of the present invention are represented by

Structural Formula (I).



FVSEKI FY(I, A, Nva, Abu, or Meval}; or FVS(Q N e,

NvaJKI FYV; or FVSEK(L, V, N e, or Nva}FYV; or

WOYBEMOPEr, Phe(4-F)}V;, or KASEKI FYV(I, L, }; orPCT/US2005/021642
KVSEKI FYV (I, L, V, or N e}; or KLSEKIFYV (L, V, Ne,

or Nva} . [0028] The isol ated peptide can include or

consi st essentially of the sequence: K(L, V, M Abu,

Nl e, ; ' ' {2 icall
Vo Bl By SoaliipiQgiey RRfp R M &' pharmaceutically
A GERI1E N alent cafor. O‘Ph:ir}IﬁEt(iti'eMﬂy acceptableSEKlapy(hiat the cation is suitable

[ 0029] Alsq, the isol at e hde Jr Yy ¥ 7+
Bosdiistsuaion it 1 S aptmelce s eme o RiopiBLi ERE e o
?rg ag]d Y%‘ﬁ%gn':e\ﬁ’h RA§ 1rﬁ¥§§iﬁ%ﬁﬂ@ hyd2b géﬁV 2Etbdii¥iMed or unsubstituted

03 Furt her

the isol ated peptide can include or
airphsmgroep ¢epi b hyhpxpilkylows qmm@cykmmwmmqr@maal}cyl group)

e de i o Aot e oL Rodpsr BleftBb@Es frm a
ﬁ%ﬁ'ﬁﬁ{eﬁ’or Hh&b@ﬁmt&d%zdroﬁﬁ?tﬁ@h&ﬂ’@@%hmgsoptl@hﬂl}emtséd ®@ an aromatic

class | MAC/ peptide conpl ex wherein the peptide,

m&m&eatéaqh@ph@mcewmﬂspw@m@e Ghtien J@Im Na'rhRe I\&H%(QgHsOH)

e

Giag $s Na ™I Ders’ 1@%V&Dﬂibf@te&ﬁﬁdbe an conpl ex. [0033]
O her enbodi nents relate to ag %gelg[tﬁi de
ably|

hat :
i ncl Uaesrustysal §aseysia db Zds Perde bfvléfegﬁ%ﬂ% Zis-O; Ry and R,
tion with a liberation
sgzlﬁegr%g{éa a{%%%ﬁ’]m%f @?%ﬂeﬁer enbodi nents relate to
i MunegeRriembodimas) Ylno Studttual Fomolla (R ise pepldntbors

CRaR oS Sl G AL R L Of s eang fraebly
-fCF{Rél\%ﬁp rﬁ§§4 B A %r%@@ EBé‘Qefofa&rﬁ’&%[ FOesu1APYVR ;s @hd Re are each
ere herein

sonme relate to i mTunogenl C
independentlyois anraaphamojr sdlestisuiethaliphetie gougcoids isr-H and Rg is a

| d 0 d |
w@v@%@%@i SRR R P PRSP 57 AR IR g " BHCS
RRRSr uhBsARENPAARYIERNbhS.| VRephdtinbestidall dy acceptable cation is as

a mnistration of a conposSition as descri bed above and
ddssebdtabovhier ei n. [ 0037] Qther enbodinents relate to

;n;ts Bg Saef)) ! fg?#tdr alb% }ﬁ%@ g‘f thg Ipresenﬁ'\{lﬁ‘g;er{tﬁ)?]l: {hg?])tlsg@lll Th{}cﬁh%lde amide)

ARt Rirspredint QN BSERMBESFdri@dle @9: descri bed above or
el sewhere herei'n plus an i mmunopotenti ati ng agent.

[ 0038] Further enbodinents relate to nethods of

i nduci ng, maintaining, or entraining a CIL response,
whi ch met hods can i ncl ud@Mi etM*anodal adni ni stration of
a conposition as descri bed above and el sewhere herein.
[ 0039] Sone enbdHi mentsOrel ate$t o i sol'#ted peptides
that include 1 tb 3 substitutigns in

R1\”/ \N/ X e \H/
i Ry Re

R;-R¢ and the pharmaceutically acceptable cation are as described above for Structural

Formula (I).

In one more preferred embodiment of the present invention, the bis(thio-hydrazide

amide) disalt is represented by Structural Formula (IT) where R; and R; are each a
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t he sequence KASEKI FYV having an affinity for a class

I MHC binding cleft that is simlar to or greater than
wo b@cabdouni ty of KASEKI FYV for said class | MECDURINOFIOR1642

cleft. The halftinme of dissociation can be simlar to

or greater than the halftinme of dissociation of

KASEKI FYV fromsaid class | MHC binding cleft. The

éu%%tﬁ#eﬁ%l R b's%tﬁ%iaaﬁl%lg%?@g %9%%§E§%F%S&F%l dr%n!‘dﬂsﬁtuted phenyl

specifrcity for t 0040]
grotp;IRyrandrifacaé emhtassubatitated o onsubstitatoddhlipbgid greep,tplnaﬁerably an

%}9 lcgliligueg;%qrg Sl;ngsfér;lt) Iy;r}r%e%f ent fl}ﬂlply%!(lg ‘?g)ad ﬁ&%g A ﬁfe\igixéiged above, but
}E/El-g@"refeﬂbf}s IJPQH@ R% b I@Qﬁé@o‘lﬁﬁ arpa[hp@l‘:kﬁf@ or ﬁBQtltE%d‘ a$1pﬁat1c group.
e, or a, an

P3 i sABemambljDéRu :mlez agy cadhe, sub$t1tmé or unsubptiufed 2Kyl %WP R; and
F, an

]E?arlprsn?éczlha 's_qibstl%egi qswnglllbsg%.\%cgﬁ;\p%af ic gr’&up,l\ﬁgals %e%q 6 1s H an

ﬁ%a’cﬂ‘@ﬁéﬁ‘sﬁu&'ﬂ%h Eﬁ 66). IPeefBRAbLIKADEKA RY Yie &th B'su‘béiltuted or
ZF), Phe(4-N2), MeTyr,
mas(lestbeind @mh Lgempl; Rs AndaR4 aie e@kly@l allgylcerpup;iand R is -H pnd Reis -H or

N\g‘gﬁyl gh%énlgg(rniegr%eragpyd Rpénﬁh g fu‘e e%nﬁie/s Aﬁtfaltgl Rﬂ/s%seututg& phenyl

?rgub SRFindaPS edch nfethil orf¥Ae 4emkbd)R s i8 A al¥\R3ts FPoil mefilyl. Suitable
, A, Nva, Meval, Abu, or V-NH2; or Pl is K,

F.. Y,
Fibgtituppis @Qr.an)arylpm @ermy,ntecl}@y% and R; and an aliphatic grou\;/yrepwsented

%6113, 1%, a%é%&:]ar?e\é@/&c)s M ey nga gag iﬁ%&tfc r@tlcs)s e M

Nva; Brglsdddbnd molé prefedreB@nibediment pf e pisent 1nrleﬂﬂoa tharba(thio-
P7 is F, and P8 is Y, F

hydrasids angide) disalf 15 rspreﬁntqubhy%tﬁig!t:&r@ ng%jnu%?gb v'd]]ﬁ;? 1 ﬁljxf ﬁé are each
2 %?sé%grwwgol%hte@al phiali€ Bt NireYaby AB-COLydbMRY1 group
optionally substituted with at least one alkyl group, more preferably cyclopropyl or
1-methylcyclopropyl; R3 and Ry are as described above for Structural Formula (I),
preferably both a substituted or unsubstituted alkyl group; and Rs and Rg are as described
above, but Rs is preferably —F and Ry is preferably —H, an aliphatic or substituted aliphatic
group, more preferably —H or methyl.

Alternatively, the bis(thio-hydrazide amide) disalt is represented by Structural
Formula (IT) where R; and R; are each a substituted or unsubstituted aliphatic group; Rs
and Ry are as described above for Structural Formula (I), preferably both a substituted or
unsubstituted alkyl group; and Rs is —~H and Rg is —H or an optionally substituted aliphatic
group. Preferably, R; and R; are both a C3-C8 cycloalkyl group optionally substituted
with at least one alkyl group; R3 and R4 are both as described above for Structural Formula
(D), preferably an alkyl group; and Rs is —-H and R¢ is —H or an aliphatic or substituted
aliphatic group. More preferably, R; and R are both a C3-C8 cycloalkyl group optionally
substituted with at least one alkyl group; Rs and R4 are both an alkyl group; and Rs is —H
and Rg is —H or methyl. Even more preferably, R; and R; are both cyclopropyl or 1-
methylcyclopropyl; R; and R4 are both an alkyl group, preferably methyl or ethyl; and Rs
is —H and Rg is —H or methyl.



P3is S, and P4 is E, Q Ne, or Na; and P5 is K and

P6 is I, L, V, Nle, or Nva; and P7 is F;, and P8 is Y,
wo-2000l0e9946 F) ; and P9 is V; and PWat Pl O is |, PCT/US2009021642

Nle; or Pl is K, F, Y, W Phg, Phe(4-F), Phe(4-NQ2),

MeTyr, b-(3-benzothienyl)-Ala, or DLys; and P2 is L;

and P3is S, and P4 is E, Q N e or Na; and P5 is K

and P’Prﬁjf% léw‘.p)[g are! fpae% x%[r@m B%Wml:l%@[rac‘zdge arﬁﬂﬁ) Ei%al't§

&bx&s@ﬂeMtr@@MﬂForﬁﬁ]ﬁ(EﬁﬂhCﬁnﬂﬁWaﬁe bah @henyl;slbsl atdd%h are both

pe tMIIQ%SZS :PE%:RQ% éjg)% ﬁg Y Sgp N em\,\%élaégl %4%6 both phenyl, and
%P&@' Iiﬁg‘?é‘b&fl}fnéi‘ﬁ'}lnﬁl ad R, &E bBfh Zifﬂléﬂsm %I hid 18Nl E&thgﬁhgéyl and Rs

Wor Y; and s L, e, or Nva; an
ansl Rgar@abath Bﬂﬂeﬂnﬁj\kl and Kf arb\lbo‘dmblcy%op]@nw Rarpand Bg aregbqth methyl; Rs
S E, . D, or

ﬁH qi\ﬂ/\{%q 'Y}yg dar\E?Rg: a?e p_d)th Kb ewF})a ; et a@;é R@Ex m%t}lyl’ Rsis -H, and
1&6 @'ﬁ?ethﬁ% &’Wm a%e b§th)fyheﬁ% R%a% RMQ bsthrmé%hﬁp gg if iFBSind Reis

any am no acid no am no aci d; d wherein the

smayieRe end B, mtbomww(a @nd Ry ate, bomh mathyl; #\suﬁmﬂmd, Reis ethyl; R

%d%%\%tb?hlpxiﬂ' L Bgth\%l}y%%-l I ggaﬁd R?_1s rﬁ;ﬁut?l 1{}1 and R, are

ﬁoth or5- Mneﬁﬁ;x&ﬁhéﬁ&l % a!n& Ryare’both me¥hyl; (Il5 N-HP#nd RBg i¥ mefidyl; R, and
Q E D or T. PWat P9 is C_V, |, L, A Nva, Ne
Rl;ams{bothmhemlh\ﬂz anchRdarmb@‘pbemﬁthyh 21;?\5 g%a{,@ﬁé gisllysmpgopyl R1 and R; are

bol'th W trc%hehyl, R; and ih afoe‘}botﬂ:MeW,@% -F?,rand Rgis methyl; Ry and R are
both 4-chlorophenyl; R; and R4 are both methyl; Rs is -H, and Reis methyl; R; and R are
both phenyl; R; and R4 are both methyl; Rs is -H, and Re is 3-thienyl; R; and R; are both
phenyl; R; and R4 are both methyl, and Rs and Rg, taken together, are propylene; R, and R,
are both 2,3-dimethoxyphenyl; R3 and R, are both methyl; Rs is -H, and R is methyl; R,
and R, are both 2-chloro-5-methoxy phenyl; R; and Ry are both methyl; Rs is -H, and R¢ is
methyl; R; and R, are both 2,5-difluorophenyl; R3 and Ry are both methyl; Rs is -H, and Rg
is methyl; Ry and R, are both 2,5-dichlorophenyl; R3 and R4 are both methyl; Rs is -H, and
Reis methyl; R; and R, are both 2,6-dimethoxyphenyl; R and R4 are both methyl; Rs is -H,
and R is methyl; R; and R, are both 2,5-dimethylphenyl; R3 and R4 are both methyl; Rs is -
H, and R is methyl; R; and R are both 2,5-dimethoxyphenyl; R3 and R4 are both ethyl; Rs
is -H, and Rgis methyl, and R; and R; are both 2,5-diethoxyphenyl; Rs and R, are both
methyl; Rs is -H, and Re is methyl; R; and R, are both cyclopropyl; R3 and R4 are both
methyl; Rs and Rg are both -H; R; and R; are both cyclopropyl; Rs and R4 are both ethyl;
R;s and Rg are both -H; R, and R; are both cyclopropyl; R; and Ry are both methyl; Rs is
methyl; Reis -H; R; and R; are both 1-methylcyclopropyl; Rs and Ry are both methyl; Rs
and R are both -H; R; and R, are both 1-methylcyclopropyl; Rs and R, are both methyl; Rs
is methyl and Rgis -H; R; and R; are both 1-methylcyclopropyl; R; and Ry are both methyl;
Rs is ethyl and Rgis -H; Ry and R are both 1-methylcyclopropyl; R and Ry are both
methyl; Rs is n-propyl and Reis -H; R, and Ry are both 1-methylcyclopropyl; Rs and R4 are
both methyl; Rs and Rg are both methyl; R; and R; are both 1-methylcyclopropyl; Rs and
R, are both ethyl; Rs and Re are both -H; R; and R; are both 1-methylcyclopropyl; Rs is
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FILMWTQL, I}; or Pl isY; P2is L, V, I, Ne, or

Nva; P3is L; P4isM L, or NN P5isW P6is I, A L,
WW200000990 P7 is T, P8 is Q E, D, or T, PWat ROI/US2005/021642

I, L, Nva, Ne, V, V-NH2, or L-NH2; andwherein the

sequence is not YVLMWTL or YLLMWAT(I, L}. [0042] A

further enbodi nent relates to a class | IHC pepti de

oL 24 KB, A PEA oucpoalaierd b sl oo

@fd 1&] Sehbta rn@etli\ﬁ[ Ri find Rparebethadh &g tand Rh eredmthQe)helminCﬂx@ropyl R;

cross-reactive with a TCR that_reco

R anave bsbymethdy Ry el Rearp bath -Hy; 1&118@@ gqoa%i@&?ﬂcw%’mpﬂ Rs

%@%&P&ﬁrﬂn 128 A%é%'?(ﬁsg Riiand@R; h&%&l@&?&l@dﬁtyl R; and Ry
none -aspect of the above enbodi nent s,

Jre bbihdﬁethplﬂ ng anéRabdeiboilt yH;fRorand Rzlaaslsoth cmlppqmm jo end Ry are both

bl n dii % g %'6 aje A%Og% f}# géla %ﬁ? %%B tg GaC %EWIE aﬁ-lgi R4ate both methyl;

IQseﬁ{d RErs SOHeRC Rl ahd Rgﬁre‘?;otﬁ Hr1aERAIRIBAL R, b both phenyl; Rs and
association with a | eration sequence. [0045

A
Reart beth -ﬁlﬁ@dﬂd@n arerhotlamethyl; RaandiRumsrmbrje meshyl; Rs and Reare both -

I et IR
&€ %ﬁ{}ﬁ@th?p‘ RS@hd RQ aﬁefbolﬂepm Fn H5004 8 afs Bodli tHER, and R, are both -
enbodi ment ‘relates to a nucleic acid _encoding an

el Bl pod Be wirotumetiuls ks AR aprechidh bl §1 ¢HORETRATR Rignd Raare
|
B BT ROBAR AL ARG ER freBbliP) bothl 35malll ofe bomh

MEGyDIR; afn@@&ﬁ}e thoth LB Nerhaaboghpies)tthe ﬁiwﬂn&&uﬁoal&nacceptable cation
I mmunogeni ¢ .conmpogition that | nél udes

@p@mt%brah@ £l M s peftsrrRedeioh SHRFHIRY om[ngeﬁllgfﬁrg\fe?%ly Li*, Na*,

f
fé‘l’rLNﬁgb ﬁse YA nﬁ)%cage?}lgd ggfe?%a}fg?lofrl}\lao;& gﬁﬂy Qger@nore
pﬂa&rmméu tions or peptides of the enbodinments. In a
oL hﬁr e P IR STy ) it G ey QU G Fofmula (D,
?{qpl Lg urt a%}ﬁxlzsaiﬁéluhe Mﬁ'&efne ﬁl rah& RS gre-ﬁ)oﬂ?blhenﬁiﬁfaﬁ@&@%nd R, are both

er ‘aspect, hod can al |l ow for

e :aphenyly Ra aod Bsarelbom-@%ﬁ(ﬂi)@{péénﬂ awl Rs gugdsporig phenyl; R and

#&ﬁ%k{gﬁ& g as$ ﬁ@ a%cb %re %F%’dﬂ@t]h is% & r%ﬁl Gt!olt’lgﬁhe%'gll and R; and

RehRLBH QnYISR] aﬁ&ﬂz RebidaRnavhdE; anERAME DO n-propyl R; and R,
comprising 1 to or 4 amno acid substitutions in
mthotlepﬂpmopb@lﬁ saqxdéh@@d Rafaes Rath n@ﬂ%ﬂ%]emdr%a %hoféfp -nitro phenyl,

pe e uir 0.e tOKi 0

SRR PR, ko5 REkl Y] e LPE SHEAL R nd o
B&h@ﬁ’éth PR, th R, 4rB ®ohgsHeayic end R; Aed Ryme eoﬂhabuigl R; and R; are both
particul ar concentration, for_ exanple

p—chlqumheam anhBs prdcRy awhethsluﬁﬁéﬂ RuerdRe ar@abﬁth P @vfm“é@e%yl and Rs

d a r
2) ﬁ%&%ﬁ@ %1 S Ogﬁm§ Egﬁ{ogh%{yé 2%‘ng3 églrc]lylﬁgge both methyl;
R'ﬂ @ﬁ@Rga‘éQfotleﬁlubﬁfpﬁeﬁyl efndngemdlmlam bath Bﬁtlﬁﬂﬁlﬁli sohRyare both 2-

of a standard am no acid or N

Supali andiRaomd Recie beth n)b%vlaRh%m% B %ag?t@r%mﬁ%lpxmheﬁ%l and R and
f
gﬁ]h%abtogggl&{hsr Lt glﬂzec‘lfje bt AL ﬁ%ﬁo%&%@%ﬂﬁéﬁ&ﬁﬂ ©8ré&Both methyl;

am no acl
Rybsd Rb aiteibotis2 8 atimbihokyhenayld and Rnamt R aare Aothrmoethyl; & and Ry are
for exanple, the dd| i on_can he

a . C i nal
BN PO SBUgroR e B Bo i £ bl e Kb epbpe et
DAV #;iAgoRAPLAYLNRAIEG A d TG AEE ndelBll; R, and R, are both 2,5-dichlorophenyl,

and R; and Ry are both methyl; R; and R; are both 2,5-dimethylphenyl, and Rj and Ry are
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i ncludes at |east one difference froma sequence of a
segnment of a target-associated antigen, the segnent
whaooeageokmown or predicted affinity for the pepCT/Ug82005/021642
bi nding cleft of a MHC protein, wherein the at |east
one difference can be a Nle or Nva residue replacing a
resi due at an MHGC bi ndi ng notifanchor position in said
1§qu 1, ﬂhﬁid% C:HQ B?tﬂ%sﬂlg%fhggy-g am1R8pRenpl, ABRY 2RO RN Qe both
for ek The andéhor position
mamyb é{l amdamrd bcﬁ]n 2, 6achnietlroxmd@myl end RThed Bi ffedognmethyl; R, and

Ryt bptiotieeyt ead ughd R €5 P Ly RRE o R AR p b ety

IIL\%-TCdyE) B0 RY :58R, B BRARISLIAR, r1§§h&1‘;}'ﬁ RyMs 2 B&dimethoxyphenyl, and R

ing nmotif anchor “position sonme_aspects the
mirm aﬂebcmnn«tthweRa ah&Rgarh both mptbyl, agd Re aadBy arelbﬁtlam(}fb-phenyl

%8%0&%2%%5%2&?g®% len%%ﬁd%é%ﬁ*%?%ﬁ canZ%eth'

@HQH@@@%d R he warefwth SXRYRIFE, andFB %i5e lbotM@réHeﬁteﬂ iby.the

Thé MHC protein can be, for éxanple, a type such as
fallawi stpgiuralXormdn, A66, A68, A69, B7, B8, B15, B27,
B35, B37, 8, B39, B40, B48, B51, B52, B53, B 60,
B61, B B67, B70, B71, B75, B77, ¢4, OM, Ow3,
o, O, Cw7| and CwW O Y n sone aspects, the MHC

[ 4. The MHC can have an
anchor residue bjnding pocket, wherein the pocket is
honol ogous to th F- pocket of HLA- A*0201. The
IVHC r esi dues responsi ble for form ng bindi ng pockets,

aRdr Wb, b %th%eﬁﬁ kehid RS SR HIRIALEYERhH RRQnARG laﬁkr both phenyl;

residues and thus fine the binding Specificity of
Rh md\mmbéwpmtylaRe ankR}h angriogt Blmdh Rarind fe a@?rlvoth athyl, and R;

SRl Rear? BB PR o R b R Epb AR bl e pheny

R{ RBR Sire BoT A6@Y1, 6 RPwhd R, ar8 B0th 2- emymgnﬁgRa BIBOR] are both
See al so Schdnbach C , Koh J.L.Y.,

wﬁ@l land Raratid R4 Brejwmitie 2 GRlRhlgophenyk: BibRs@e @ﬂ m%hﬁélt Ropag Roare

OS5 R ROLO e hOM oA L A0R 62 B S 200K, and Ry are

Ed)tﬁ\f@éthml HK&WEZ dre botnchuBylUSdR Vand R Mve bathdadthidaRe amd R, are both
functi onal nol ecul ar |nnunolog¥ u dat e 2002. Nuc
ayletsopd st Reanddoape bymethy; Kend Rz ars 5o Gy ClopEDY| ‘a9l Rs and Ry
! her b il both methyl; R
R e T
bmchm ag bﬁﬂm-ﬁﬁt}@ﬂd}&ldpﬁoﬁyﬂlalhd iRg agd Waumhathtﬂeyhyﬂ HRy &gy are both

Ebertelnorylohidss e BOR SR oS FebER g

Qg)ﬁ dﬁ&gl-éfcf ne[ﬁ‘B}')}q AfxﬁrR})ﬁld%an@B&ﬁ SRR EShdR] dte LA cy@fobutyl and R;

the bindi ng characteristic can
afd Rpare jootirmshhyb iR iahg Rofretiiotitit yedorfeotyl.esnd il aad m@trslzqth methyl; Ry

;@gﬁ’gﬁ{ Yg% 28 ?@F@yﬁ gﬂﬁzﬁégnwg%ip CI t%ﬁghﬁt@%se examples, the

gﬁamaeaﬁiamy hote Tﬁtfabferbﬁu&?%?d%éntecf be Mmﬂdrm?jan e dés)tnbaﬁfor
e i ncreased e 1 mmnogenl Cl t+y can evok e an

Btsgure Bomnea (D sprefesbly Lle aNa i \We N&zé@e&boﬁég%ﬂ fCTéaf)s(élaHsOH)
+Ci t b
eBe ettty o B npien g RO Vet Y aner. acsay, a

cyt oki ne assay, a cytotOX|C|ty assay, by neasuring an
i mrune response recogni zing the peptide, by neasuring
an i nmmune response recogni zi ng said segnent, using an
in vitro imunizations system or any other suitable
nmet hod. The i muni zation system can i ncl ude human
cells. The i mmunogenicity can be assessed using an in
Vi vo i muni zation system for exanple, one that

i ncludes a transgeni c nouse? The peptide can have an
at least simlar binding characteristic as said
segnent for said MHC. For exanple, in sonme aspects
mhat |s conS|dered to be sinilar' can be detern1ned

o . g I .




As still another exanple, for cross-reactivity a value
that is about 2-fold different fromw |l d-type can be
wa@omsiosred simlar. These simlar val ues are PREORI0aF/§21642
only and given in the context of some aspects of sone
enbodi nents. Qther "simlar" values can be determ ned
based upon the other experinents and teachi ngs herein.

[ 005 The.pepti.des..can .be i ' . i
e et PR A R IR 8 S o g prenion
th@fbleimssessed by immunizing with the segnent and

assayi ng recognition of the peptide. The
cross-reactivity can bgvassessed by inmmunizing with

=8 | S o
i ndependentlly can include a Nle or Nva residue.(hp
sonme i nstanges one difference can not 8 nclude a e or
Nva residue. Al so, the peptide as descri bed above and
el sewhere herein can ipgtygdazt hree or nore

di fferences. [0055] The target-associated anti gen can

be a tu r-assoc[ated intig The| t ar get ggsoci at ed

anti ge n be a| pat hogen-aspgoci ated antifg [ 0056]
O her (mentNre t eni c-gonposi tion
t hat incl he i ¥t ant pepti dds as Jflescri bed above

and el sewher g| herein. Further enbodi ﬁnts relate to

met hods of in®runi zation that include &dni ni st éV:ae
such conpositions to a nqnnag4 for exanpl e,
adnini stering directly2M &N& | ynphatic system [0057]

Still other enbodinmentg.relage to nmethods of making a
T cell (tope amal ogu¢. The[net hods can imngl ude
provi di n am po aci g sequence of; a se of a

t ar get - assocH Saptt ge heXgegnentcan have known

or predicted affinity for the peptide|binding cleft of
a MHC protei ng changing at |east one gnm no aci\d.of the
sequence corresponding to an anchor position of a MHC
binding notif to Nle or Nva; and synthesizing a

pepti de conprising the changed sequence. The synthesis

be .for exanpl hemn. ¢al [ r A
3 RE eIy bET TR P BB e
Piedy a@d@&i]geﬂgem@ﬁ@me@@ticaﬂi_alzqguewmangmigﬂhé mﬁalcqguim(czﬂsom or
| ers rom+a natlveelto+e, epti e repl ace t + . +
DCHD)s(CeHsOHS n Mppeirolerabiss N cis Net OF Bop GNER HI9TE Bredgrably, M s Nal”

anchop gosi (i Hen Dk gl ofsatticld? afFrAL oA/or Ry and
wa PR Bl AR M D e st (IR aior Ry and R
ethossnd & dfaenatirefrably, & uht Ragrectherpose tidRsand R, are the same.
representing peptides that are_inmupe active and car
unnat GhadiselpsedPisEnerhydiazigs amgde) ﬂgua{]‘? Biag aﬁﬁ%%’rc folms. By

| H;?a%? | |oPhhe Fombidey hpved BRGRH example,
éﬁgﬁ?es ;ﬁgg%fo sgggggfge‘%ﬁgﬁghﬁsti utionsgghat ha&g
peettuek pommnda (TowhSeX-Y MICHS aamstiovgsbedaweach
i ndi vidual am no acid position for nonanmers and
decaners, respectively. [0061] Figure 2 is a schematic
di agram of the net hodol ogy Mf oMt ef erred enbodi ment

for identifying anal ogs. [0062] Figure 3 is a table
showi ng the crossfreacti vty and #unction avidity of

SSX- 241-49 analobs substituted aff a singlle position.
[0063] HRrgure 4 is_a ta show he N R
Cross-reacty| aﬁd\& cti Ong aer\Ry/gf S

anal ogs subst{tituted at two pobBhtions. [0064]
is atable s
avidity of SSX- 24 1 49 anal ogs substituted at nore
than two positions. [0065] 1Figure 6 is a table show ng
the cross-reactivity and functional avidity of SSX-

24i .49 decaner anal ogs enconpassing the nom nal 41-49
peptide. [0066] Figure 7 is a diagram show ng the

g, o I T 1 " PNE\NT N AR I F A/




in lysis of tunor cells. [0068] Figure 9 shows the
i njections schedule for in vivo cytotoxicity studies
wW@r@eon9d vo cytotoxicity studies as well as wnETHS2005/021642
SSX- 24MD anal og peptide was used for the boost. [0069]
Figure 10 is a table showing the in vivo specific
lysis results for a nunber of the anal ogs as conpared
to a control (wld-type peptide) and EAA (Melan A
26-35). [0070] Figure 11 is a table showing the in
vivo specific lysis results for a nunber of the SSX-24
1. 49 anal ogs as conpared topRoepatrol (wld-type
peptide) and EAA as well as MHC bi nding and MHC
stability. [0071]RsFi gure 22 showsZt he pertent specific

lysis of tunor cepls (624f 38 humap tunor ¢ells)
achi evedzfol | ow I MmuniLi2gt i on an er of R,
anal ogs as\g_Frére a w =y pe @ ol . “Nedure
[0072] Figur 13A-Cigumari zig@ the substituti@ns that
have been exp| ored at each individual am no agid :and
position for Shonanmers and decaners, respecti val y, as
well as the results that were obtained. [0073] Figure
14 is a diagram show ng the injection schedul e used

for anal ysis and testingoqfit @2 NY- ESO- |1 anal ogs.

[0074] Figures 15A-C show the specific elim nation of
target cells asFeeasuredz’by reno&ing theR‘SpI eens and

PBMC fron1challqnged anifmal s and neasuribg CFSE
fl uoreggence by Nl ow c nmetry 0075] ENgures RSA and
B shothi VO ' ag '[Qgt/t%j[\/cells

coated with|w | d-type pepti after [Boost wifth

NY- ESO-1 angl ogs.[0076] Figures 17A and B show an ex

vivo anal ysiSs of the ability of the anal ogs %o trigger
enhanced i nmmunity against the wild-type epitope as
assessed by cytoki ne production. [0077] Figure 18 _
Itli$ tosteratdesstadprinnome|taftomenafdrdatfiardsdérsd samipgent isidepicted
of the PSNA 288- 297 itope, as well as the results of

s tyrally.iqther iquiernggic %"%P 4 eomPpssEe showi ng t he

Cr 0SS ceR#AR CoMpbi¥ndYt thamGhitRMahaylyd Sithite®hs BEMRnt stereoisomers
288-297 anal ogs substituted at a slngle(FOS|t|on_

(0D 7dpstEieguess 220 enantipmert)l & hshmxanHgn tistudes all isomeric forms and

Cross-reacti vj and functional ayvidjt 297

Eirarogenaiee| Pl eas card TP BB efY RSty Be iR LY vt both
uleSsndra PhEmSemk RerédTein6lhamhg racadt miktuyesaSdereoisomers can be
unctional avidity of PSMA 288-297 anal ogs substituted

saparasedeandriselatedysive eny Pofble moibgd;]suph ayslEoptogipRY- t he
ronsufod el B GRyT Bt ERIICBIARAR . -(C)-, with
bRSH thereqpredfrablyay) negndl diatlgyletegrang dpftionally mplased with a linkage
g&gﬂi@hy ;;%%%%{iéééfrr(g%g%ggfeegﬁg{r‘ﬂgl O%io%%f?{@%@atl?q%g(een 1 and 6 and
éﬁ%ﬁéﬁfetrﬁtg?f *i;%ﬁ%t A glil‘ﬂéaﬁg g{dﬁg” F@f@rg\t’o 27 B8nal BISuPAWARY replaces a

e boostifng®resulted In cytotoxic
rayMdeyin agahight claife8Mdrochtbyh Extmptes of switabld &gt groups include
Fi gure ilLlystrates a protocol, fo al i dat i he .
e 2ol Ph o RSO b b IR P P e
g\g T)??gfﬁlefeﬁl Rf istREnLLENHRNI A HRRBR] 1inkay Boddis -€(|RsR6)-, wherein Rs

oW ng the cross- reag: 1 VI ty an functi ona
and B tre definBRatvEe4S5 abB3subsiithtsgts fovdrsalkylanegroap apd a hydrocarbyl

single position., [008 Fi.gure. 27 ing es .two tabl:

Eieviiee B wheBidoai e e fat BT Prifpeb Rk Shy of e
titepkihp RS R Yn OREBrANERZSd 4d5tialbatss ars blkglehé b Bglirocarbyl
at two positions. [OO§7] Figure 28 is a table show ng
ghepoepssenisldst Yvi ty and functional avidity of
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PRAME 425-433 anal ogs substituted at nore than two
positions. [0088] Figure 29 shows the i nmunogenicity
w@booa/0egvad og neasured by Elispot. [0089] Fi gureCB0S2005/021642
shows the results of boosting with the L426Nva L433N e
anal og. The assay showed that the boosting resulted in
cytotoxic immunity against native epitope coat ed

ceIIs i ..

oo Sy 8 8 o DS L PL AR o L e

hedruitdrSoroihichés evraplerty arurafe@@O dhidhi c@ﬁfaﬁls?nﬁle&lﬂ me anits of
protocol for the ex vivao stinulation of cytoki
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have a clear inprovenent in binding to the TCR

bi nding to the MHC nol ecul e, and an inproved i nmune

res p?ﬁl’?& e%ﬁm 1Y 0? d@h]ﬁéml%g{ eCa@{lte%ﬁH)oY bﬁﬁbmc-ﬁ@ul&@mas e.g.,

usef u oun not to be |nproved

Iyhstivcyisd Iwkémm{elgn @s bmnplﬁimltwrthe b338 ewings eclblinghtarge granular

1%%%102&&% EeRhemi e WPARD SR T6F hPRvary, o gnd-cell
éiﬂ%ﬁer | (39 s B ?Eﬁéﬁ by W @ENPU@I‘RE‘@ ahd 11807 elite), YAC-1(murine)

ina tolerized human. Al'ternatively, the
cel$ Ehed) B $gmploeyse mukémmmnmﬁlﬂbphqbﬂaﬁtlﬁ éeukg@nq, rEecell leukemia (e.g.,

rth t|t L
of Sl e S decte ol me oo R st gt
18k dsNesS B AT MERURERRARE lBeaﬁldalnEfIﬁphoeﬁfmlaﬁEﬂhlla;E‘myelmd
anal ogs n any way to the wild-type, one or nore

1¢L]tkfemﬁas|, t.guigrapubos sy leubipmie, ByRQoXtelgukip(¢-ge 2b P’FF‘dlilH%{{led by the
A-
Bty By AR AR 55 L0, ooty e

I@62&%Pém@b@elﬁﬁﬁé)oﬁ@tfb¥)hﬂlc| 1ehﬂ<tema coeipdpldtc semkennta mo@ﬁtzytlc

or recognition of w| eptlde F éﬂ ener at !
lerdiene (veshi 4sdaé<eg1ﬁgﬁ@@§y theI @gg‘@ gsl ﬁ gxgglgmo&% 1cjgukemia;
e géF }ge%lﬂtlé&%ﬁﬁac‘ A d nbnl ?Mntpﬁ&%?ﬁc%ﬁléénﬁa? S@Yher 3RENSIES of
pot” assay; antiigenicity assays such as an in
lMlkfeﬁﬁastatﬂHﬁéscﬁbéd in @Bap&aer&@sﬁﬂ" he &hemmrtheiapy Sourmeboe/eMlichael C.

ysis, and an in_.vjivo
Pﬁrryt%| \yélﬂlgmé &%glap‘@ G %@p{% gethgﬁga%e%oe}z}zgg IFg{ ancer é/[edzcme
eql t esan di
B P Bl R Ao e TS T Py eedine
rﬁ&hﬁmd&uémnquHMgdhheudn&@ﬁmsﬂﬁ anal ogs in |ndu0|ng

srta; 2I|nr|élnn ggig} ? é}?%@%géﬂ:o{égd T ltﬁ%cglﬁg)ﬁggved%gﬁa pa% cﬂ%ﬂy effective in

af f SLId AR TR Y mETHp]d RFEIeRHE In bother
t%%ﬁ?%ggmﬁgﬁéwdescrlbed |nmU S. Sgte%} a§pllcat|on Nos.

ol BeiB e disdlose] mediod Ivbadisved torhe narticylaxlnetioqgtyry eganst T-

RS0 TR Sl A g

TPHEAW B 1iMGookASBe B@Sg&scéﬁeaphﬁwmgthe HL 60 cell
RES ONSE; ggnd U S. Patent App*mcatlon No. 10/ 871

l{rR)hiteriy, saROOB: (6@7 93 5RIMplHipdirghe MIBTEA Q?Hémebad?%l%ﬂcym leukemia

| i cat

S O SRR L P B A
Hg’%ﬁ@3?5&?%@5&0§@¥bfdﬁélblwﬁs CASSintenRESHRINGTE®! employs the

Pl TOPES, FOR PROPHYLACTI C OR THERAPEUTI C PURPCSE. The
@ﬁﬁm@§§ﬁéaﬁcﬁm§QHBH: sed in research to obtain further
opt | It RGP BésR cancer has
R e i e DA
Hebink “fhultiz Gﬁ% reisihnt” NA .ca@ MEBQIINQSpom to an antl -cancer drug

X

bR MBAY tufiiRh WGl irifall dt
]ﬁo%tdﬁ%%% g%bjf%qgﬁ% ’Idlﬁgbgn%érr] ForR e& s Zor(’i)‘ﬂrl o i 617 y respond to

ﬁedtrﬁehtmtmmtbmncér dragby de@em@mzsm qrieVewt| SRR P gpmission, only

2002; and 6 09, 12 flle Sept
@ad@HeIBP oIS B e L e i< PR S 4 e B resumption
otﬁ bRt addVer ﬁﬁﬁﬂ)é&gﬁm@ afterl i tgls ghd intoadnisefon, despite
e various nodes described in those applications,

fhp iathmprasicdtiontod insreased desages,ofdamipit- %@Cérr &&%Féfstth% have
i nstant anal ogs, are disclosed and nore fully defined
in US. Patent Applicationiio. 09/561,571, filed on
April 28, 2000, entitled EPITOPE CLUSTERS. Methodol ogy
for using and delivering the instant analogs is

descri bed |n U S. Patent appl i cations 09/380 534 and

AN ] N NN NN NLNLNLN N ™ A =~ Al N\




20030046714 Al), filed March 7, 2002, entitled
ANTI - NEOVASCULATURE PREPARATI ONS FOR CANCER;
wa\pbioe®wsé on Nos. 10/117,937 (Pub. No. 2003022PCBOS2M05/021642
and PCTUSO02/ 11101 (Pub. No. W002081646A2), both filed
on April 4, 2002, and both entitled EPI TOPE SEQUENCES;
and Application Nos. 10/657,022 and PCT Application
YA Y e ‘Batifi-drug resistant”.
T b e B s T EPI TP
REQKIENUES! isAmperes fayfcandyes to\hseatne r@@éﬁngtp Bfeaiarerganti-cancer

%@%@iﬁfﬁe@ requgl%ng lﬂgﬁi %g{bc:ﬁF ﬁép (?é) mes ’%%10(% | e@%laﬂﬂ er agents.
EXPREGS!¢ émcﬂm%ﬁmhﬁ@tﬁ?bﬂ' @?E}S.)Lﬂc-l in whlch a beneficial clinical

TARGET- ASSOCI ATED ANTI GENS and 10/ 292, 413 (Pub
qu@cozm:s@szlgmwmn)the EPBeInSHS RMETHEEd 10 aé'dmct with a cancer. A

Pl SRS R S A g cton

BERteaN, akOdvdZon Hbthe (sBudpitiNOf the @%ptoﬁﬁs%ﬁ@ﬁz)ted Whthdhe)cancer and/or
August 20, 2002,  PCT Application I\(g ﬁ 82003/%
o ippgase NGRS IS4 GhEBIsT ?qnp@ae it erg of Slgeatment. The

e P TR R RS R ey and

Ry AR 084, diente b @uditidOlaDANCE G atANRES! 63 the subJect such as
REPLI CATI ON | NTE DIAT S IN PLASM D, PROPAGATI
gspet healthadgs g Pe MERTALER I e thdrer-c g g5l ieppad on the
egré%' £e%hp%g%gpé SFE4RGrT §BBSKINB] B4RLNHill B&EBIE €& Ermine
ncers a closed in Provisional U S patent
dyppdpiricee dosngesalep Galing7@y BSe 4nid) oéhiercfmctcnan Effeptivogoaumnef the

iscTosst G PP PG T F et 1oOh | R MBCHHUEBEUi ot 10
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S SOCI ATED ANTI GENS | N VACCI NES
W@al vmﬁmtw@&stmommgmcm@ge@ér@@ ‘sHe@BeAmayniy qfihe second
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SR ARl P S o

rélied ahasakcdr BgddtSandRamertadApRidibyaht sillédartitdy Mérdﬁ@to the
Ub. No. 20030046714 A), filed March 7, 2002,

emditioned tnPPNEDIRSTRR AfrtameeiErsrgeisdc thepmenpieERis(thio-
}'}é?d}&?(gesa Q &l%gg@gi?%ggeﬁt ai n and mani pul ate i mune
ar ge

responses admi ni stration of biol ogical _

r es pODlSdadma‘ldSeﬁlbés(ﬂu@hpdrdmde bomsde)l digalss arPradmiirgstored|by any suitable
l'ication No. 60/640,727, fi]ed on Dece

bl el B 8B S GBS SRS PRGOT HAIGERd Fgpentera

I, ERRABREBA A PR Sy ona

AD0distredenyphar gs i m&ases;:ulan,rlgamvms anbbuamepgee o8 Infrageritoneal

lglﬂpf‘g"tgglggi ﬁléf) 3&’%}'8& L td%r a %ﬁ’? afgg?)r: aﬁm tered oragly (e.g.,

%%{agﬁ%og%%llf %ﬂhnhah@tio qg@a?lﬁfg@hlalf intr@ehske Bl athiglafion or
001 ’and ent’itl ed ‘OF | NDUCI NG A CTL RESPONSE,

Enenqsbhhypﬁe@maaﬂngypﬁgimg)mﬂmtypqpfganq:z}réq beirgpigd. Oral and

| No.. 60/580,.969, fil J 7, 2004,
ot LR o T PR e o Bl b ot
MANNKOREOM Ly, fhieldadioasd Bidakiolhdra2@amide) disastcan bedo-administered

COVBI NAT OF TUNOR- ASSOCI ATED ANTI GENS | N
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ELICI T MULTI VALENT | MMUNE RESPONSES AGAI NST DOM NANT

AND SUBDOM NANT EPI TOPES, EXPRESSED ON CANCER CELLS
WQARND6/HUWMBR STROVA. Addi tional useful discl osurBCT/US2005/021642

i ncl udes net hods and conpositions of matter is found

in US. Provisional Application No. / , filed on June

17, 2005 (Attorney Docket No. MANNK. 054PR), entitled

{ ST R RN A rErte 1 MAMNIERBREAI LSk Pt
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eNArvgnl\lch gﬁ%ChJ&&gil i%réﬁﬁz%é%%b&ﬁlﬁ ﬁ?{ aﬁoﬁ‘wle%nuﬁﬂ@ estramustine

{tor ne
NODINK: o din; emﬁdatzbleﬂetﬁ’cbsTﬁDEtoﬁbﬁHWSphﬂb eftolbrmb cﬁaﬂﬂrozole

June_ 17, 2005. As an exanp etjl ’W&,ﬂg‘ a% aéal n igitt.etg cil:
hydeckiosideHezarahias:darEanide ol PEgHSo ALY DPepaigndioroura
ffu%%l%ﬁlte fo@ﬁy fi&?ea?&t%& §od?&rﬁsg°6n501%@er gshdifabiRthydrochloride;

e design of anal 0gS, uses o
16idx9PRS; ﬂﬁﬂlbmhﬁuschlmdlda mfbsfanﬁdeu slnrrmg,foamzl mﬂmﬂ@n II (including

ré&é@ﬁ%ﬁg@?ﬁg@g f[ gn g}etl% IO ellf:il %’r}g%ffg Fa'l:%be interferon alfa-
I’%r qqﬁgfg%fl%%l LB 'ﬁﬁcrf&@ﬁ HORaS:; ltertdibe Barida-108 1151@?1@@131 1Zlﬁdtecan

in an MHC-restri ¢t ed manner, for whi

hjfdfdchldrrdbl kameoﬁdametamuaeoz:obﬂs mgéldauap@t@ﬁeeuaragtap hgdrochlonde
t hem has her |c or hyl ac n
lglinp‘ﬁg SR LUFIO pﬁdo (85%8'? q\sllb%ngi% lglagog?{))cec}lftm%rtansme
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ese antigens and their epitopes. A particular focus

oénaghel; m@%)ltﬂpudlﬂls,dh@ihgﬁ@(aites I@éhqt@éétg spdiym; {pedoprine; meturedepa;

t#é&ar a %%rgglog}%?ﬁ Eg@@? ﬁr,%;[l%%mg]ﬁgggbm mitosper;

it§tﬁné‘ @%)@ﬁtrmmdﬂ&ldet myaop'tﬁﬁblﬁxr acid; rvcbdariley nogalamycin;
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camaplann, OXJSUrAIGAGERPATERS D) PSiGRYCIn; REYAMUSH %WCPEOHH/&%%%@“@

n Qr at i

TR RERRNE pfrn At oS, bk ey REMbial ficamycin:
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spréad ‘expréssion in a variety of cancers, it is
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by reference inits entirety. Two HLA-A2 restricted T
cell epitopes have been idastified recently using
reverse T-cell immunol ogy, nanely SSX 41-49 (Ayyoub M
et al. J Immunol. 168(4): 1717-22, 2002; U. S. Patent
hb 6548064, entitled ISCLATED PEPTIDES CONSI STI NG OF
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| ynph nodes of SSX-2 positive patients exhibited high

functional avidity and can effectively recogni ze SSX-2
WQ@o®E6099d0 t unor s; however, the spontaneously OPCI/UR1008021642

i mmunol ogi cal responses were not sufficient for
stoppi ng tunor grow h, possibly because these inmune
response did not develop until fairly late in the

| [ | : in¥ 84 18de; K of4dS 2@ Ritin;
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iRy Y ESE3 | 5-bhyAylGaN Sdbita8sbies adlafubgem deglfildend) adecypenol;

w-de variety of tunors and is also known as CTAG |
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BeRIq kg P LB RGeS Fistar Pan g g Y Ry
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I d

entical through am no aci d 70. From 71-134 the
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6 resjdues,, but .potentially crass-r ve:s ‘ ) .
capeippase oty Pomorsar dec R el R R e EIAE, qARN 700;
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. D f. |t ¢ L . AL YA
T R SR Ao et o
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sequence, S i i e
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| TSELF, AND USES. THEREOF, .and U. S. Patent icati : e
ety PO Pl SPRSLeriS0 GS0B58 R ae Fayeh a@bhists
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generate _ yusekeepi ng proteasone in an in .
fentetipides Slayastian dinegferida ey opitidoln fezglagtine; hpsterqpepfludgrabine;

at ,PW al.on r i.n_.conbi i ong: W ) . o
T T e e
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RI VATI VES, "AND USES THERECF, The references . -
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reference in their entirety. [0126] PRAME, al so know
as MAPE, DAGE, and O P4, was originally observed as a
nmel anoma antigen. Subsequently, it has been recogni zed
as a CT antigen, but unlike many CT antigens (e.g.,

MAGE, GAGE, and BACE) it is expressed in acute nyeloid
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VACCI NES | NCORPORATI NG SAI D SELECTED EPI TOPES (whi ch
is incorporated herein by reference in its entirety)

w0 deabiofues a variety of potential epitopes, iPCI/uS2008021642
PRAVE425-433 , using in vitro digestion with
i mmunopr ot easone. [0127] PSMA (prostate-specific
menbranes antigen), a TuAA described in U S. Patent

itled.! - . ‘
e O e B o R P T Pt o

inliGazRBdridofby imiduiRyeiassetsiuaat paptides; dstdhdike growth factor-1
epi theliumand, at a higher level, in prostatic )
rgeqpi@srinhibiton; dnferferen ABeRtsIBIPHETANS; NHECHEHHASRMET:
B A3 G5t iBb 0 i {thBolRASdIlicondri
R e e S
Bhieassiea), daplikatolide; lohalatideF; huebarin-NThiasetitat lenreotide dgipamycin;
is nmore ful|y described in US Patent Publicatian. No
Ipreetas AquiapSH PGP eLign RgZoInA° %%é%@&néﬁ%“%{ > leukocyte
ViR RAG]: i PRYoERELAE, 18broRNh2IEdaRfR8le; liarozole;
B W S S e RES FOR CANCER, filed 0
Iiteerac polyamBBGbalogneg ligophiliddiskéabatilopeptide; Hipypbds, @aigum

filed on March 7 , titled " ANTI - NEOV/ AR
R s SR e A AR T S s
To8GQhREAA Y ShsfAVin! 18k SRS, Guitdteddns ilétiunt BxiphyHRe lysofylline; lytic
t eachi ngs and enbodi ment's di scl osed in sai

paphides: aaitonsine: moprapPhiie A Merimasiet reasAPTORPl BragRing@atrilysin

S orting.principals an i g .
‘6‘5@&8@ Fﬁg&’g’ﬁﬁ{é@f’ﬁfg FeaSE ﬂnlﬁ 1e08?’e sen ﬁﬁﬂh \?Aee %a?gr}]% eiin
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miraiched gouble iitrarded RN A emttaguazene; miplacdel BRloRyEnt %ﬂ%&%&e&
ar.e erally. [ I.¢ Si.Sif.nht bt .
SRS RS R0, PP SARPEE A Ml Bharene
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ound in _established vessels, and thus gcan be
Epd oM mebernpEY Gl rEdl SkeopHEMAl B R le difeFistance gene inhibitor;
; . S Sirsicept ide B;
B S S paperonide &
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Al ternate splicing of the PSMA nRNA al |.eads.to ) o
el SR S b P B b o E Rt RE o naspta
fgegh(gﬁelti&&; thBEdBHEcAct %eﬁﬁﬂ%ﬁ@d;ﬁgﬁ@@segﬁhﬂﬁﬁid@pni@imﬁ%%itric oxide

scribed in U S  Patent 35,818 entitled :
o SORATED NGl oadalt; NLNETW 6 HRCOLEWG N, PERRUTE\Etisenone;

PLI DP TATE- SPEC| EI C MBRAN : S - .
RIS SrcEr L .
binSaptitin), b&fdtond) oREBBIEIH) dxeiiitRtlcREMatadubikéneppalirgiogirhizoxin;

CGenbank accession nunber AF261715, which is hereby .
paroisrqrue acidcpanpxytepk paraneifeng; parabastin; pazellipting negaiPryase;

i dent.i cal .to amino i ds. 309- P . o

A& e bR AR D Bl @l R AE DRI By prfootumide

BRI RRShEE ShédAomentin phshyNctiatefphosphbtassinbibitbrsppicibanil;

am no acid 58 to 308. PSMA288-297was identified as .

pidecsine hyfraehleside; Rrambirdm MiFLESTMS phaﬁetmoalﬁ%eifﬁ%,Plasmmogen

ecq}\}aéolr it g’fa&]&%@ Elﬁf&l @%&ﬁ‘n\l@ofﬁgﬂﬁsEﬁ%&uﬁﬁﬂﬁ&tﬁiﬂe%omplex;

Rer'd y i ncorporate By reference In'Its entirety. Its

podihe tsodiomi; Portirdmgcinypeigieste; propyl bik-ahodeek pestaglpndin J2;

g;p?et@_%%?lg Tpﬁglg?fgs ;?q%%q%ﬁ)lc%%ag% i tq%crg%(ﬁgﬁgﬂ\é?cﬁeigf kslrtl:elsg %ei%hibitor;
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andlsositer eospineylase inhibitoss puppsns; yrzaieekadige;gyridoxylated

nmel anocyte differentiation. Tyrosinase is expressed in

few cell types, primarily 20 el anocytes, and hi gh

| evel s are often found in nel anomas. The useful ness of

tyrosinase as a TuAA is taught in U S. Patent

5,747,271 entitled "METHOD FOR | DENTI FYI NG | NDI VI DUALS
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METHCDS, as well as U. S. Patent No. 5,620, 886,

entitled | SOLATED NUCLEI C ACI D SEQUENCE CODI NG FOR A

WO MORRIE) ECTI ON ANTI GEN PRECURSCOR PROCESSED TEXBXUS2005/021642
LEAST ONE TUMOR REJECTI ON ANTI GEN PRESENTED BY HLA- A2,

all of which are hereby incorporated by reference in
their entirety. The i munodom nant HLA-A2 restricted

epi ' i - - . .
SRR T B SR e danon
fhiMess@ prot&n tehsfatase irhibiturs; yadidhibitgrs] ag;GAD Q@)ibiterh regéiliptane
hereby incorporated by reference.in.its entjrety. .. .

g SARCh AT RS SHOF O h G DA BRE R e eide:
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e
shiBEApAT; R CRNAsarddfih yBiE G RERTADES MR dCH nBhNDCS Geugine; senescence

MOLECULES, AND THE.USE THEREOE ich, i h by . .
Jereos pobicsd: yos cherurbar Tew Barefol Sl sieg!
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primary g nprovi ng biochem cal stability is i
sodinior bardcdppat8 sadiimephenylacgatepsolegrol; sgmatopedippinding protein;

167: 5852- 5861, .2001, which is hereby a 1
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i'n cancer patients, including the response to SSX-24i .
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Addi.tional | WL e - - [S dide
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thymupeictiespopeecagiisy, thybpenpnt thyreodistimelatingrhenyone; tin ethyl
response agai nst, a rarget cell .displaying the.target
GTPGE TR D BT DU G PRSP ) PR, tbotent semn
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cihers s s SR £0 e oy i et Rocogey
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i nproved properties. By using a nore imunogenic SSX-2
wrahing; yeginsdesrteporfina gingesibing| vantadiing: vitgin: wrezole; zanoterone;

str er..i ne _response and/ or t I, f ¥ .
S AT Sl SRR ARl e RPRl LB aptconr drugs
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st abi Exangples @ﬁﬁi@ﬁqg@gm a@pb%le%q]@@; (@@rhe(yiS@ ingljige but are not limited to
ERES Ty ol hiOPRuiSed anti-HER?
BERRIOAASE LA 9 I R R PR o
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.




nodi fi cati ons have been obtai ned successfully with
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posi'tion wthin the peptide as nunbered fromthe N- to
thévmetBotle amd carspositions of thespesntion gnaldettys are not limited to
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e . o, I



sites (P4, P6 and/or P8 positions). Further, decamer
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exenpl ary analogs to identify desired substitutions.
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C%}GPEG ap ar ¥ t | Ctaggﬂagla Oclgigg{r{lltllaf 88%50%20 E;gmell% cﬁlmdal composition

RCARI-H 7 &}h@hh@a ﬁ&l@hﬁfémdll@lc&l eempdrdtich eftproesi- §tablﬁzé36pachtaxel
In a further enbodi nent, the substitution can be an

that isoceons@uidiis Ralings a Iarger side chain to preserve

T e e

(ﬁﬂjﬁﬂ (ViImm):sone enbodi nents, the C-ternmmal residue can
be nDdlfled to contain an anide in the pl ace of the
free carboxyhc acid Thus, for exanple, if the peptide

is a 9-nmer (nonaner) the P9 residue can be nodifi ed.
If the peptide is a 10-nmer (decaner) the Pl O residue
can be nodified Preferably this results in a peptide
or anal og that has increased stability in biologica
medi a, including but not limted to blood, |ynph, and
CNS Preferably, the peptides can retain the other
necessary activities to result in an anal og usable for
vacci nation or as an inmunogen Table 6 C TERM NAL

AM DE and fct avidity 7. Desaners [0155] The | ength of
typi cal MHC bi ndi ng peptides can vary fromabout 8 to
about 11 ammo acids in | ength However, nost of the
previously used HLA- A*0201 are 9-ners (nonamners)




or 10-ners (decaners) Thus, in one enbodi nent, the

anal og can be an analog of the wild-type sequence
WE3N6eAd494b0 However, because the wil d-type 10-PET/USHES021642

not have the correct bindingnotif and showed no

i mmunol ogi cal activity, a 10-ner was created by

substituting am no acids at the Pl O position and

identifying the effect of vag ousgmld-t{ype and

anal ogs (see Figure 1). 8. Reqai nilnggeyi‘dues [0156]

Wth reference to Figures I A B, Jan

al so be substituted with cong (§ 2

Conservative substitutjon

t he above syibstitgti ons ]

Al tellnati veyy, cofiservatjive supstit

speciff i cal Iy at rgsidueg_that , :

kol veq4n of “theactivitAes at"a g mefy,

s8condarty, or gven tertiaryl | ey, Buchoresi dues

include P3, P55and P7. For gxanple, ;he Serine at

position P3 can e substituted with Rani ne or

t hreoni ne to produce an anal og. Typd'cally, such

conservative substitutions do not significantly affect

the activity of the anal og, however, in sone

enbodi ments they can increase certain actYidlties or

decrease certain activities. NY-ESQ I _} Anal ogs

[0157] Many features regarding a variety of

enbodi nents and aspects of anal og design are discl osed

above, either generally or as applg®ed to EheRBSX-Z

epitope. It is to be understood tha h

is also applicable to this and s

Explicit restatenent of such di

mnimzed for the sake of brey

relate tolanal ogE of tRe MHC
epitopépyﬁgié- 1§ ,57.185 , S
pol ypepii LSHTg~thgse s
proce§§ed by[bAPC to presgnt t hg epi
nucl ei ¢ aci ds that £xpress the d&nal ogs’ e anal ogs
can have sinilar or%%aproved i mitthol ogi cal)preperties
conpared to the wild-type epitope. [015 One

enbodi nent relates to nmethods to derivaté and
i mprove anal ogs of NYESO 1i 57-165 , al‘igDmﬁth
SPeci R|,Gs § FAHENNET otip! 2 GNEAARASEWIHBRY] g@alb,%engnﬁoup, a
anal ogs can contdain at |east one substitution, but can
hibsetuted| phiepylesreurh sER o HNIOR® or e@rd si ng st andard or

non- standard am.no aci ds si ngly,or in. various

Conbi Rac? HHSYE ST srPop s s aHStet M iRRE Faasy o or o
L@L@uRAG-r 6@@roved properties. [0160] The epitope

NY- ESO- | 1§g- | 65 has been shown to be presented by

NY- ESRelis dxpfFEdovwier adleyl) subistited loyemadkigulovwey alkasy, substituted

sk 5 O GO o Fun i b ARG HRSE BB Crt-O-lower
Al E)-§@Irﬁ®-(1‘dﬁ)verﬁlk B4, 145 entitled | SOLATED NUCLEI C

ACI D MOLECULE E | NG CANCER_  ASSOCI ATED ANTI GEN, THE

ANT| BN is TSECH:, apbloskgetharritbB g, Whizeh i s

i ncorpor.ated el f&r L ekl & .

PR SIS Mot GRCR e LSRR tower ko -0
O(OpEubdtEHed lovidtalkypLO-GH NY-HOWOH), 5-0-Chh-O-ilvercb ekknl), -O-CH,-
described (U. S. Patent No. 6,417,165 entitled NY-ESO I
S-ploper iy Diory token togssheraith Bees detitrbery. which is

i ncorporated herein by reference inits entirety, and

can consi st of replacenent of the term nal cysteine

with other am no acids that preserve or enhance the
interaction with MHC and are devoid of the deleterious
property of disulfide CC Bond formation interfering

with the activity. However, sole mani pulation of the C

term nal cysteine residue ignores the advantages of

optim zing multiple residues throughout the peptide

" T L T N | o — 1




Anal og design [0162] The analog is generally an anal og
of the NY-ESO-li 57-165, with the sequence SLLMWN TQC

WO SBQOIPINC. 1) . Anal ysis of whether wild-type BOT/NS2005/021642
acids are preferred or nonpreferred used previous
anal yses of other peptide-MHC or TCR interactions. For
exanple, the Cysteine at the Ctermnus is generally a
non- pr efer hd £RAUSRed dcHOBRoDRhethyl,
pr Odl@{d% }z’ lé?rgro%n ’?%gﬁaglg}tdi %!%St\?\nﬁt h 't he HE§AJi mnlmg}g%? &
atkitial prethiyd ,-OIC O 1dvieg hlky1)pr@E @)r@Gubssitgtad stwarwdleyl), hi s
residue. Howeyer, alt t he .Serjne at sition Pl
-©§(@kh%¥(}ﬂw aﬁ?}’@f%rpgg&{?‘ﬁ{( tlfu_g‘ffin Wfﬁﬁltk?@u bstituting
an_ AQERLEn Aok sthhRpRergLPeRt | de wi th | nproved
properfl s. Further the Lelcine at position P2 is
generRay isyFadavegrtaapl, sybstitwtedslatyst aaylitlpwer alkyly sibsptwsash Eower alkyl,

d/ bul k ' ' | t [ tid ith
(i alkea rdpd e PRu B AR BRETBEs ni ch o e primarily
| nvolpredi TH;NL, takdifiogsthbroRithRY NarddiBe d4ebor Rémsk6 wiih R, and Ris

P8) showed a preference generally for sone polarity,
agmigbridad teh@vecerseix miempgredr nencaremplc bdereetlicy g oduced

peptides with favorable [

pr ef €1p g&%%ﬁ#ﬁ@%{’) Ui sglp é{gﬁ{eg lchﬁeraaﬁll% %g‘lﬁpgéﬁ hpmd soup, a
sGbddsted PhéM g@lupt he P2 position. Preferably, the
substituti on can be a hydrophobic residue. Mre

pr ef &kalsl-¥ ortaHialagegBst i t uti on can be a bul ky

hydr gphabi i : - j

rosi Ao ot e R cubllfhel ) IAICRTAREH I Tor sltdfuced lower acyl
hydr apéfekibty, tiesiagiables imSaudtunt Remmgas@AD)madt(VIDeat datsged as

Pl and P2 can be both substitute it

faNRIv S pho iRhepdsiegaREoxy, n&ﬁ#ﬁrﬁér%%‘m&?ﬁét €Ly CH,
o hdugmp 2Ot kiUt A 1
PP PR 0 U .
(6HG),LUCTHRR, Befusnpk citlopredyl drpasa-falnylhBr: ie i odHeEi G- or

| i d . l. P P9, L P4 P,
AR PO i Rt O Bla BEPARES R B Vel
| TR, Wl R, Som, 3 LORLORP(GORY), ek CRITD esi due

at P8 can be substituted with 'an aromati c. Exanpl es of
t he fRukisontiengl; Rub$t,ior Riz end Ras, éakeh tagsthicn arg O-;

rodi T AERE) | OTRa e Ntk Rt SRRy Fheior

_b?oj_(@[t{ﬁﬁdcﬁlg;t_@(@j_@ﬂz-@qr@q}g)_@@ioj{,of t he peptide, thus,
it 1s

e N-termnal proximal primary anchor. Although
£60)- 60 640 ) CBETHEEE 56 QN o (@i Gor(@id CHLOCHS or
p - e .w for binding to the WHC nol ecul e,
'ggggp?{:@)lg%gé%én produce a peptidewith inproved
bi ndi AgaxoTigog ¢an avebectumdeld toestthe pehéernfiogn aaharheoeuts8lly

found in the wld-type sequence can be substituted, .. .
agpefable BplmeRsHGh &2 MV%Cr}qﬁlew%pﬁ)@ﬁieéélaP&eﬁg _aé’eiﬂr}efm;'}hls type 1s
SYFLR F@E{Z@ s Qerﬂfd‘tgxﬂ%algg”, s &ds ubdadetddh NEC19A& fubRbolymers.

'S avail e to or that is known to one of skill in

t he dFite, bis(tiiod-stiragids aandty disaksilisclosai ltseinwen be prepared by a method

non-standard_am npo acjids. In further, .enbodi nent,, th .
B thriahicn Mheghe borhteistrbe e SPUER R4S papgice i) dialis
i ' oRbifh SR ASAAE 18 alktldy YanSdriighic solvent
lgﬁg{&%pfﬁgxggg%@so ﬁg)flﬁﬁ%rgg%%tiﬁg%ghobig am no ace%s rfhic S? v
and el hageto fouh adrigthiohydianide enide) solution; audicombingng tiastsolution and an
i R L5 S DRt DB e avi) e
nduhddieprbserdtsEh e s aRdtitral F&%ﬁM}L\Vﬂi TR8n&asdl fdrssiof the
I nproved binding ‘and stability with the HLA nol ecul e.
dinlesed bis(thfi-Bydresilelamidendisales cradwpaenaredaceprding tojmagtheds

involved in TCR interactions, and substitutions may

also result in inproved reesgnition by the TCR 2.

N-term nal secondary anchor nodification (Pl) [0165]
The N-term nal secondary anchor is the first am no
acid at the N-term nus or Pl This residue is

o - .. s " - - Y



in the wild-type sequence can be substituted with a

nor e hydrophobi ¢ am no acid. Any nore hydrophobic
W@ri0a00®ed d can be used, including one that i sSPCT/US2005/021642

available to or that is known to one of skill in the

art, including standard amino acids and non-standard

am no acids. Exanples of nore hydrophob| C am no acids
dﬁc&b u&j 1n3U %@P@}C%Ilﬁg ?\I Liﬁggﬁﬁ%g A;’Aglgzoog)bﬁ 1 9§'1r4p bofaMtitled
SIYWIFH]ESI&(DE MANCL E&IHJA]RCER[S(hIﬁ?a\]lsoI amomﬂmgetn‘mnnihwrbrdescrlbed in U.S.

B I A . e
tetaglgmgg'(?f tg{gi i€y 1o|n§ | n'prr%{;/%{ derEhed by esitrentdie doubl e

pro uce stability of binding to
t he Iﬂyﬁqca‘bj/ en‘: ldaet abbut thwormbler ecgnmmtsreﬁnhs baserage binpthiyag for each

and/or.s s no ved ven
g apis ekt naiel e B REeraLomor P LT Boout 2 0
%\@\{t ﬁpfafé\ﬁ?sd or ﬁﬂéf’éi‘a‘tﬁ? @61 46t ¥.026 abQEQINEJUi @lerly, a
eri ed i ndi vi dual .4. N-term nal prima secondary
anchSuitalrid bases eambastrongrengaghytorreait m&m bl@@vﬁhleﬂnfdrwdemd@ to

p&@}ﬂ: cﬁ%gﬁss%lt-r e@%}ﬁu?%r%nﬁg}en {&Fébra angaﬁoa\fﬁﬂrlgget% ﬁ‘lethylamlne

ﬁl%lﬂeh betyraeﬁh@l W thesli rtﬁxra@dxrh&mﬁﬁﬂ Hyirdlige (eprol ved
|n t e inferaction with the MHC nol ecule, it can

tqztraaieelnyaednﬂzmumdlyéthudq; éetﬁab@m'@@‘ggoqm@thyﬁgggﬂlq, of Hleélke) an alkali
{}&Yﬁ{eolr}ﬁ (f]{ ﬁ@@ﬁgﬁw‘%e &lgrgn‘%rﬂéév g&bﬁ&g%sﬁbm ap#ﬁ%mde or the like)

aﬁ@&aﬁtrﬂ&allet-m&mxmb sPaEalkas a%tal esidd (ed. isndianpimigs, hthlum

Wi th decreased cross-reactivity, In so enbooclill 5-3 d
diipeprepi gimide oF 8¢ liks)-t Mesome @Rhadimente dhe Pass ot fydroxide,
pg%@él{euglg’lg\gl’cgp%éé g@@ﬁ? P %ﬂi&%lo\?\g%%ﬁmﬁ Eﬁg@b bfihx et d@HEm amide,
ot Fbreiinm nhtdd, e psidrabliy wdmm hydrokiie, ©dien meltimsﬂ@a ar sodium
result in a peptide with inproved bindi ng and/or

edhoxilet ty with equal or decreased cross-reactivity.

Becays %3.1? ol Qs e bARE Sak 68 il HRal 2eal BOGAde (e.g., sodium
previously shown to provide |nprove'm£ept|des it can
hlyéndxf @beslsabindlydndd,wrehq)ldf;ﬁt),l aidisalehianetakhase (og e magpgstie gxide) a

cbioh SUSEBEITD: S S ARG BRel i,

1\1_98 tﬁ@éﬂﬁy thebaS® (i tRRIBORN dHRIBL o divind ﬁ?«ﬁi(ﬂ potagdium hydride,
substitution can be paired wth at |east one of her

s thitmt ugylsodBxmntitglpotassivim phenyditeive, pReiyisedivgh 9Tt o
he .C- term nus include, but are not limted to,
?ﬂﬂ%a“W§§1ne al anine, and isoleucine. 5. N-termna
pri Mg yiseatensaat aBat hestaldndudéshithies, dodiumppotbsshat, cesism and
[0169] The primary residues involved in the
ripidemact | on with the TCR are generally recogni zed as
resi dyes P i
Al S0 HE FRYSF (e R REen RS bon BhiRlich FLAPRARIAC base i
AAYEE R a mixtuRRg tlﬁ'ﬁl@(dmmﬂrazmnannde)rmd ¢heodrgatie selivems Typically, the

prlrrarlly i.nvalved In TCR | can.

Osgarse FaluAR &S Raan BUEH 10 Gissghve tﬁ%ﬁ’é&b’@”‘& ‘gec%“&ﬁ) salt formed by
f t r c

i eBisR % Horph & o O P oA PR

mb@mwcmle blte agemic colwentiven gehealinoesdetaddtonfa G he4 aliphatic

STRaob Ao TR B PR o e o e E8F B gHaCe aiphatic
k%#ﬁé ék%etab&an@tméﬁ?ﬁ'eﬁ a@ﬁetghe 2BRstare/ GitheHke)l § CQN®4 aliphatic ether

am no ‘aci somnme poI arity can be
@® lgnsmethylteelmbr,adlpmﬂ ¢¥Ber, dittdpRYyY] ethers of thetlks), a C2-C4 cycloaliphatic
enbodi nent, am no acids which are aromatic can be
substi t ut ed at the P8 positbon. 6. C-term nal am de
[0170] In sonme enbodiments, the C-termnal residue can
be nodified to contain an amde in the place of the
free carboxyllc aC|d Thus for exanple |f the peptlde

- o ~ o o ' ~N 0



or 10-ners (decaners). Thus, in one enbodi nent, the

anal og can be a 10-ner of the w | d-type sequence
wORKES®10 157. 166- However, because the w | d-PEPES2005/021642

10-mer does not have the correct binding notif and

showed no i nmunol ogi cal activity, a 10-nmer was created

by substituting am no acids at the Pl O position and

ST B o M G 0 iy e

N-asiddesrrohddneye gBcold@ed etitylashdydol, ytreplylémar gly¢rd, tetramethylene
w ld-type at the C-term nus can be sel ec

ed fromthe .
shycobyoT SrIhe A IELIROY G (9> AUBEIoR oal QPR gieet or the like)
Line . and pe A i .
ST gy S B G 372
etllanol, peopandisiist, Uterdpanol 2 -popser); Atitavel (@@ niebuenalszer-butyl

nservatiyve substitutions.can b ire ith a f
K80k BB E5h2EF O IGHEYEREHTAR A1 &?%%ﬂ&@ﬁ’?@@flﬁ%ﬁ&abl% the
dg%in% ébl?’@rén;t’ l@éﬁ’ be SQIET ¥&th nY@h e P ThtahbL h&ASnS 8Rd ARthy] ethyl ketone.

ecifically at residues that are not believed to be _
i nvolAseubeil hewity thyf orghigc agtisolvent is< setveat {het ywhenadded to the solution

SRR b e S U g A B PP oo
AnLs Wﬂ%@h}tdﬁﬂﬁ@e ghidekdishlt topredipitae but dblutioar Typically, the

exanpl e, the Leucine at position P3 can be substituted
ongartc amisalvant ese berselepied divihe CO -1 dkined egn PaRignggetroleum ether,
Tvpi cal | e . .

B R PSR SERERL S RIERUIGS EAUL00TMR B ccinerane
dreMpuaine, otiedike), iR dil Orlkys estégy. gethyil acsteasgopgraceiaie, methyl

activities or decrease certain activjtjes. Becaus f
bk tenenihe ket Ge-CL8 AU Fiher e et Sihylieercdighy etber, methyl
ti . i : b _
ISR o e ekt Riienlt) drd BAL, MSCIRLABEM. organic
dn@dolBdnt Mam e fdadted femrdiethylditing, dip@pybhethet (y.gofpropyl as 1-propyl or

Siiovs). BReRLRogTaI: 111oroRn SR By HrSFR o ceae,
e%@ltdpagé" obyl ela, Pgﬂtw BE:2n0 0 cfdhkarUfdbtHeS Sl DSdtofeum ether.
I's al so a%p Ycab e

o thi's and subsequent "epitopes.
TEspink eirtbodmsdndd, ¢eeorgaié astisolvedt el s &G0l alkape or C5-C10

C&nﬁj&é{ﬂaﬁ% f\%,rrigﬁlggl;g?qar%% o ogége\:/niés%,)ﬁ?eh %%ﬁﬁé]aeggog‘gent can be heptane;
dr; the Dt danfd £isdiveR dan BB lARE ceMOR&Ry12R érate IR SRMI Ireferred

pol ypepti des conprising these anal ogs that can be
qrlnclessdsl the ongamc antisqlyans ext be methabietiopdylafiédrogs, and

nucl ei ¢ _acids that express . I . :
can ravargls et e B Bt AR PG ady SRR AR sybstantely
6UTIEIE Qdthb @ridnec WVt tti@ebefirinape mBtindewaerebakodbiningghe base
the presentation of this epitope_ by human can%?r cells

Wigh hegmiaire formy apbisliipobydpzide apie) polpvisy. Byaically, the
ARS8 4005000350 HEEAIR!HEPeATtbons 025 nd s

5 8 atacEshd hafirabbichjpdsalr&idesinite)t dre nembifihé panalch diser of organic
can contain_at |east_one substitut ggn but gan Qa\fe

sobient, 9F &P oA SREUI FpRICCABYL b Rl of B nevtra
@%%?%ggﬁgﬁgaﬁ%@%%gﬁ% gié(f‘ reall 11ﬂ|ef‘ ol &ghMHSolvent. Preferably,

y result i1npeptides with
dvetnl nede of the nputol bik(thicclneirizidsam{de) 6 cofibsdipseeack liter of
relate to famlies of one or nore peptides of 9 or 10
FEHESAXMs in length rel ated by sequence to amino
aci dsp288q4R1eiRfa TG HMLARI a7 3 Rmidd) 8b18Hok e WHeR frdied Fom the
I n sonme enbodi nents, the PSMA28S297 anal og can contain
sghst selventpths nefitralthes(§egbpdrezdChuniieR\viapthe Rese.cresirdudeone or
bi nding notif data, such as presented in table 7 in
exanpl e 2 below, indicates3bhat the P2 anchor residue
can make the largest individual contribution to
affinity of any position in an A2.1 -restricted
epitope. In this case the amino acid at the P2

e . - - . Y — ™\ A S



that represented by tables 7 and 8 are averages and

the behavior of a given residue in a particul ar
wWGQegomoe0 may di verge fromthe average. Consi SPERUS05/021642

the favorable results obtained with Nle and Nva for

the SSX-2 and NY-ESO- | epitopes di scussed above, N e

and Nva al so can be successfully used for the instant

PSMA epi tope. .Finally.. i i . ' . . .
o REEA O P Bl B iy i
nfonb SR Mis(Miahedaride ﬁfr@de?;atseu;mh@ﬁkepi tope may f

exi st, can increase the effective i nmunogenici :

Che pepieraid aborieents, SHogHIE SHUBRGS RBABI. ERECHAD: (g base i

i .
L2 02 O PP, 356, 10D sttty fom o
2tthebduegisomoat. PSMA from which this epitope is derived

is identical. between nouse and hunan PSNVA. 1. .

Nt PR IR oA RGP a?ef?f@al}’feé?{a?lﬁzshe base is
a%ﬁé 6%01’3‘&0%5&@5 g#&@%f%_thaﬁblti@ﬁdﬂﬁn Ehex1Rt bMBoregéft®ldrom about

b
position I's epitope is generally the
2aptboml2. y@eladue anong genetically encoded am no aci ds,

the effect of substitutjng other preferred or I

hydr %&ﬁ gkﬁ(t@lor- % i%aq%iﬁg glégliﬁ,ﬁrﬁ%zgef %Y {hrS: eSSt gnlvenl&}/on are the
disamg @i\é&ﬁ?éathe%in,_%aqaiﬁg thds k&reea R dbyekichgaldtgmulas (I)-(V). The

cross-reactive imunity. Exenplary Substitutions can ,
newicd] beéthivehydredgde @rlmesmmplom%n the disclased ragthedisuprgpare the disalts

acid We, 2 ermn condar :

B A imont P T AT SR P ARRLER o fyoving St
FRREHas (Igs(Ilt)Dﬁ/héﬂertﬁé vabsdalthtsainb@alNes sdprofsred Makies as in
native y'is only marginally preferred at this
%mmmwﬂéhnHMa$ﬂbﬁgiéﬁ@é¢9@bFons (see tables 7 and 8 for
exanpl e) show thatg am noyaci dsywith potential to

i mprove the epitopﬁ i nclide Ak, Ser| Abu and

sarkosine (®ar, tvat is me | gl yNine) R3.
Ctermnal priwry a or di fication)PW [0180] The
native lie at tlhis pddition is geHeraII a preferred

but not optinalSresidue. Substitution at thi@)H9ition

can i nprove binding. Exenplary.substitutions can
l’hw%@éedmr?m&a?uwBl,s(tglf?dhxq{fé} eyamidg gy ?%?StaWcﬁ’H%%dgogens (e.g-

Ry i PRLAIROSH BA@QT) which
BT Gy oo semdAL Ot i o
redtt efthché bapepossictibahherSubs fortu disalt.of Al a, Leu, Ser,

and Thr. can have fheir. prjnmar ffect on T .

i nt erIg@(qu@,t“,q’ralf%ﬁgH@]ﬁ d)hg/ iy gﬁhmﬁeﬁlgﬁ]ﬁ ?cgaptgb%nonovalent cation.

| oA ' caf§8hd dReritidaadbosan
e L T et o

of Trlp vatioustprsfeprod embodintats, theprganic spdvent caph@ggetone; the base can

Furt her enpodi nent el ate.to,conmhi nati.ons .o

b P i SOUBHE oK TR io TP Rt 05 by e ase can be aqueous
681t ARiroSH68hGhfRolRA £V Meplanblthé heutidbisithiv-igfdreddsamide)
obtained with the single substitutions. Many features
agaehar di ng the variety of enbodi nents and aspects of

anal og design are discl osed above, either general
as apptiedto partqcular epitopesg It is to be

under st ood [t hat sugh di sclpsure i9$| al so applicab
thi s{and subsequent, epitopgs. Explicit regtateng
such © e il ™h NI fox tie Sake

brevity. [0184]|| Enbodi gents i ncl ude aRal ogs (
class I-restrigted T cell epitope PRANE425-453,
SLLQHLI GL, pol ypeptides conprising these anal’ogs t hat
can be processed by pAPC to present the epitope

anal ogs, and nucl ei c aci ds that express the anal ogs.
The anal ogs can have simlar or inproved i munol ogica
properties conpared to the3wild-type epitope. Evidence
val idating the presentation of this epitope by human
cancer cells is presented in Exanple 39 bel ow. [0185]
One enbodinment relates to nmethods to derivatize and

o NS AR A A /N ™ A L )




[0186] Sone enbodinents relate to famlies of one or

nore peptides of 9 or 10 amno acids in length rel ated
whooseepeence to ami no aci ds 425-433 of the hunkeT/BPRANTZ021642

sequence. Anal og Design [0187] Sonme enbodi nents rel ate

to anal ogs of the PRAME425-433 which can contain

substitutions of the sequence SLLQHLIG.. Reference to

bi i f. ted in table 7 in
%5¥§ hé%e @'lﬂﬁﬁg%ﬁg &@ ?ﬁéﬁﬁﬁ e P2 anchor residue
can make the |argest individual contribution to
affinity of any position i .1 -restricted

epitope. In thi/g case |t he cid jat the position
ref g red .
NGgh

is the optinal hor
resi due, | eucine, t as strongly
preferred. Anal ysesllsuchHas that rbpresdnted by tables
7 and 8 are average8 and the behavi or of a gi veor
residue in a particular sequence can diverge fromthe
average, nor is the wld type ngre3| necgessarilly

ue
the nost prefe d for that p03| |on CbnS| ent with
t he favorable t a for
the other epitopes, S|n1 ar |nprov nt can be

obt ai ned substituti&g NIe and N\va with tqis sequence
Finally, even simlar binding characterlstlcs

paired with alterations that hel p circunvent mhatever
tolerance to the epitope nmay exist, can increase the
effective i munogenicity of the peptlde [0188] The :
rati oftal gredent invantionLis ilsushrstet bytthofedlotvars dreemplesewhidhrarhinot
above, The particul ar substitutions investigated for
1ﬁ%dmmiggltm83n@ﬁf?’6}ﬁe foll ow the same logic and are
di scl osed in the exanpl es 40-42 and Fi gures 25-27.
Substitutions were nade at the prinmary anchor

positions P2 and PW (P9), EXEMRJEEPEIGN anchor

positions Pl and PW 1 (P8). Substitutions were al so
made in the TCR interacting positions (in addition to

BEHMERT %odReN L NP ih100ShioBanRANHh REazidedagtdret)-1-(methyl-

supstitutions have 1npact on binding and/or stability

wkbwmmwﬂhwﬁamnm¥qhﬂégémikmﬁﬁﬁﬁiﬁg, key features in

determ ni ng the i munol ogi cal properties of peptides.

In addition, due to T cell repertoire considerations

to flrcuﬁvent nec sns responsi ble for the

ted i nify to n e epitopes, substitutions
Eggthi\ : y of analogs to interact with

receptors regogni zi ng native peptides, can be

of practical value. EXAMPLES [0189] The foll ow ng

exanpl es provi de anal ogs and net hods of identifying

anal 0gs » stHeq 8R& RARidHHT NS SR bis(NCthdbRARyE- Nasethyl hydrazide)

I mmunogens, vaccines, and/or treatnent of a variety of

Qag)de MELF (Eﬁenlah‘ahm@kledﬁmhulpramid@éhz as Tha rg@ﬁg@ﬂ rpixfure was stirred

SSX-241-49 an dent i.f ]
at roexﬁdggng%J@é %%ougst Iep]fecgl(tg |péoc§1 gwg oeﬂset@te g)ﬁsrqﬂ rfition and
%Hﬁ{eﬁ\(ﬁﬁt POPRRE th%? Tae reultiReIRESFeltdikd id Recuioa®tl mgnHg) for 12

157-16 anal ogs were tested for inproved

hmwgeﬂlgmsyeﬂevwsohéx@mitwl 23.g31ps dBlNNIHLE 1 Pept i de

S SN AR Dl L AL SR 75 . 10

' €40 GRHLOt €Bh Bk H 256%YNI12318%,; found:
gﬁhké?hgégﬁgigng§¥H§$ﬁ§Kés{zer %App lied Blosystens

Ed2t 4%, i1 YCA 1307%. 05 - O | nmmol e scal e using
standard Fnoc solid phase chemistry. Ctermnal free
aci d peptides were synthesized using pre-load PEG PS
resins (on Synphony) or Wang resin (on ABl). °

C-term nal am dated peptides were synthesized on
Frnoc- PAL- PEG- PS resin. All 32esins were purchased from
Applied Biosystens (Foster City, CA). The Fnpbc-am no
acids used in peptide syntheses were purchased from
hbvablochent(San D ego, CA) and AnaSpec (San Jose,

~ AN\ ~ T

o N 1 o [T



EXAMPLE 2 De Novo Desi gned SSX-241-49 Anal ogs [0192]

Structural nodification of a noderately antigenic
w@ewbiosw4can consi derably i nprove peptide- VHC PCTUB2005/021642

CTL recognition, and/or inmunogenicity. Ceneral

gui delines regarding how to nodify a wld-type epitope

in order to achieve a peptide anal og with enhanced

BOLEREY RESHKAOMIN-R el eniiob P d?afzhﬁic%oﬁ nat

0-ca anchor
ﬂm@Bﬁﬁbomeﬁmkmb)aﬂmmﬂmtoCbm@ommwmbcular N+K:nnlecu|e
issue. In the case of. HLA-A2 a marked preference
@ hydlr oplytbi g% e§| dut the P2 and PWpositions

heen gﬂsenigq/ L larly L, and Mat P2, and V
(PW dénot &s tlhe G terminal residue of the
epitope. For HLA-A2 that is P9 or Pl O depending on the
| ength of the peptide.) Replacing the PI position with
aromati c residues, such as

advarMét@éMs 0,a stizgsHlelepr sctbétéénf @fé\kéﬁ%o K @9 pHEoD in H0 (10
LGS, AT AR bR g . .4
A rduhh Teaieeatdie. Sﬁ@fe&ﬁl@anl?@dlhmmwbmﬁltéﬂbé -ther0e filwate dvasgooled with a

t yhr?w? \B(EQP&;H @ﬁda%%i by ﬁs?%(??@gﬁ{g Y P§>@11? EombORAY & & S

ei t hit H). 7.2-7.4

o LSNP SRR LRI 67 kgt Gy gra 72 (- O D

(RRaFBNERen. mr@aemmr&ﬁmwmazozsmm GEVd22)a0d9.91; H 4.29;

Bftlde notifs. Landes.  Bigsci ence 1997EXAMPLE 3 The

2@%?%@15Hﬁ?%§§iﬁé7éN§?83uced usi ng the predictions

in Exanple 1. Table 9.BI S(TH O HYDRAZEDE AME) E) SALTS

FOR TREATMENT OF CANCERS RELATED APPLI CATI ONS Thi s

app! i Mathiod iB: dloai stisretiselubienef i N-Malopyl-§s(NBrthipbehaenk N'-methyl

}g%éaez;%@%ﬁ# Ig)C%t "h%lg (%?16@3 Jiag ﬁg@e%m 2 /?-Qg dlgféj | 94 Bfin MeOH
(?9 A ANRr 1@9{116 SdrriB 8 &t rdold RehpPrYurd, 6the ?&Qﬁant-EBRm@ﬂ tniak €

eachi ngs of the above appllcatlons are |ncorporated

dwnmtmtddwnd@frmlwtﬂtﬁl wisetherRoUuNEd dre aiHEl L gNeENER oRWdERSter
fglgﬁﬂ%q afhﬁé\%& :ﬁ\aa arf }:&%}ptr%c&}g age g 18 ég ﬁ%(!g)?da?lclg l@iéﬁgetﬂﬁt o%ftalned

f&aP98Hod @ . t he anti-cancer therapy or its growh
and/or netastasis is only slowed. Even when a tunor
initially responds to an anti-cancer therapy by
Beahaesl 1S 68 Bl AN dnBh i8Ik ASHO b | YRy
opS—restrstance (o time drug FOoT

th@dSRASI-hiderénd)athherte: Eonpednd G neM/antl-cancer
aoents and for nem;drugs whi ch can be used to treat
Al i ug feesigst a ers. Certain

'La ra deN.n1=- conpounds have been
descrlbe by therre ent inventors as being
significantly cytotoxic to cancer cells, including
cancer cells that have becone nulti-drug resistant,
and for enhancing the anti-cancer activity of

ant i - FanselutiagehNMalnyhbigeN' tthlf@b@nzaﬁb I‘ﬁﬁ%qthylmyﬁgaztﬁ{e) (8,20

B0 s 00 iy SR ST SR AR Ao mmol, oM in

H&ﬂﬁﬁ/ﬁﬁﬁeth@%ﬁ@@fe}ihm%h anéile rbyittrrefmls sticed for SUMVERT he
THE I NVENTION It has now been foun&lthat It of N
Plesipithiie seaspaHeeied évaéhfidd‘&th AP+ RISHEH RS gaReditium salt of N-
e klhty. For
&bﬂﬂlr%&ﬁglso ?ﬁ%b%&ﬁlg SS|un1saI§2 of Conpounds
(1) al‘H*—NMR (DS AWpE Qj’an)QV qi7.32 §m,afOE)r 242-8r73(haH).
1,000 nmg/ M, conmpared with a solubility of about 0.1
ng/n1 for the correspondi ng neutral form of Conpounds
(1) and (2) (see Exanples 23 10 and 15). Simlar
increases in solubility were observed for the




di sodi um and di potassium salts of Conpounds (12), (13)
and (14) (see Exanples 12-15). Moreover, the
whe@avedok@bi | ity of the disodiumsalt of ConmporeUSZP5/021642
was 80% whereas the bioavailability of the neutra
conmpound was 4.8% (see Exanple 16). A representative
tautoneric structure of Conpounds (1) and (2) are
shown bel ow. i Conmpound (1) Conpound (2) Based on these
results, novel bis(thio-hydrazide am de) disalts,
Phaipred e Wilithalm CoawaséthiloNsthivbenzdyhndraainocarbonyl)-1-(methyl-
bls(thlo drazi de am de ' and net hods of
obgeayiThydiarone)-sthgnelaten LIROMRGE de ami de) disalt are
di scl osed. One enbodi ment of the present invention is
a conmpound represented by the follow ng Structura
la () euwangk |ts t meric fornms: 2 M+ or M+ Y
co aI t b nd elg bstituted or unsubstituted
i ght e al ocarbyl group. RL-R4 are
i ndependently - H ansallphatlc group, a substituted
al i phatic group, an aryl group or a substituted aryl
group, or Rl and R3 taken together w th the carbon and
nitr o@empammmmpmpam& atdme@angtoethbmltrﬂﬂb@ﬂ desodbesk inRExangle 3 except

ot bl AR RS g o 1
het er QgM%&%@%Q{ﬁﬁh ysi %&%ﬂ q of, ﬁB@-@@@Kﬁr £ITNY.

Zis - arnaceutlcally accept abl e

nDnovaIent cation and NQ+ is a pharnaceutically
acceptable dlvalent .

A 1L a1
%?d%&i@l—:;&ﬁﬁzgﬁgéf&é%ghw @ro oqﬁd Ayl de) d' sal t
a phar ceutlcally accept abl e
car r i Ehe moncéthareirtming hemphizndreasenadeciala sioitpdsithatgmExample 3 by
can be used.in a for exa as anti-cancer
Ui Pe capRRlgt 8£%ﬁﬁlcﬁ¥t9@ﬁﬂ?%??é£ﬁ6§%r ovides for a
met hoty afvRI£R8 iBHISH-IHR @pin %Wy Yh7@3qanaer, ST8e2mBHhoBH) .

conpri ses adn1n|ster|ng to the subject an effective
anount of a bis(thio-hydrazide am de) disalt disclosed

1h 10@ eerog!l hs}%aﬁl %t;élnoqarbonvl) 1-(methyl-

He (?ﬁ‘}l%ragf)ﬁ’(g é%lg”%‘o[h'te?t@h%uh@()he subject) or is

O-admnistered wth one or nore other anti - cancer .
dr ugs Thd Hiethagelawiine dpanpivusd wias orady i asinitar mihgbin Example 3 by using

di sal ts _di d.h h t f
PRI Phrbainistpar sosasr of SRITHERSLIRA o
i ndi viglyalri £783!(BR1I0-AY) S@fhnd) 7. 5916' @8 a0H),] mwtaztgﬂ, 16H)

The present |nvent|on al so provides for a nethod of
preparing a bis(thio-hydrazide am de) disalt. The

thodj' | udes t e teﬁ ﬂi ﬁog‘éi nlgﬂ &;} zqﬁgqaﬂ%nyl) 1-(methyl-

Rasnb Oy iRMz8nHL ShiddlRe: Mﬁ@hh&@&am de) sol utl on; and

conbl ning the solution and an organi c anti sol vent,
thereby precipitating a disalt of the
bi-s(thio-hydrazide am ge). In various embodinents, a
od of Yreparing a t hi o- hydrazi de am de) dlsalt
uthe i€ ot~-conbi ning a neutra

bls(t i 0- hydr azi de \n1de) and an organi c sol vent

sel ected from nethanol, ethanol, aceton
et hyl ThepBrif aysprakion o MaQ (49 mgddl pgnal 1 %a @iétm W\ﬂ%f was adjusted
LR 2 o Er SrBAReTs 8lie chietor KA AR TR0 Fhsthyl-N-

aSS|un1 rOXI I um net hoxi de, pot assi’um

ttﬁbﬁmoyzialydsmmmbehyngm Hdetlaidhipberes gi-uydrazonox edenalate (1 mmol),

the m xture, thereby form ng a solution; and conbi ni ng

the solution and an organic antisolvent selected from

pent ane, hexane, cycl ohexalé, heptane, petrol eum

ether, ethyl acetate, and diethyl ether to precipitate

the disalt of the bis(thio-hydrazide amde). hi

vari ous enbodinents a nethod of preparing a

L T




i ncludes the steps of conbining a neutra
bi s(thi o- hydrazi de am de), an organic solvent and a
whame/ 0046 or m a bi s(t hi o-hydrazi de am de) sol up¢DNS20851021642
separating a disalt of the bis(thio-hydrazide am de).
In various enbodi nents, a nethod of preparing a
bi s(t hi o- hydrazi de am de) disalt includes the steps of
Lo I [ r '
SR8 MG AR 0P RO, InYRLATL S ATl vl ollegied and
amfﬂé)memmn and tl&naﬂned) edgine (g hingmesiahidalta@. lag)d met hyl
tert-put ether t hereby precipitating a disalt of
the DINMRADASH sa) et 4657 Tr(ma Qs ORAHSTERL s,
a met hod of preparlng a bi s(tbio-hydrazi de am de)
di salt includes the steps of conmbining a neutra
B 318 80-Caysdiaz2-d8'-aeihg e N -éficbeano Wsydrizén s aibeayid- 1 -(methyl-
selected fron1nethano| et hanol , acetone, and net hyl
Je 0 )rehagolats; &ﬂﬁ'=na-3ding at | east two
cqu Vﬁee%ﬁmgf ;Jgﬁﬁ@waghaaé G %ﬁﬁm ROALUT ALY 85 using
pot assi um ro sodi um net hoxi de, pot assi ﬁ
@m{ﬂﬁmuﬂ&adeﬁuhyh1ethOX|de and potaSS|un1ethOX|de to
t he n;xture thereb form ng_a sol ution; and conbj
the sB-IME Bpe T O b dohigs3 B .53, o).
precipitate the disalt of the bis(thio-hydrazide
am de). Because the disclosed bis(thio-hydrazide
Exdnaiel¢ 9d Mc&idpstabam exXNeinkethyi-Nhdiiebens oy ltbidrazinocarbdnyl)-1-(methyl-
sed in water-based
020,05 AR SU S 8, (. A0 R e Cn Ol vereuUs and ora
adn1n|strat|on In addltlon t he di scl osed
bi s(thi o- hydra2|de am de dlsalts are relatively
A toxq ahi h a | owg”the use of the disclosed
al t s, at el Iy doses with m nimal side
ecys. he |g maler olubility of the conmpounds,
in tuen, makes high dose fornul ati ons possi ble. The
bls(thlo hydr azi de am de) disalts disclosed herein can
be used to treat cancers, including cancers that have
be c ons-Muilohii/-bis@-thiebérzb AN -méthys hydrivd de)i (adtrosedd), 5. 006 g (12.5

b|s h|ohydr zi de_am disalts can be used to tre
cbthd méqu)gabw@ﬁe tiaoh i tfscHeRenpigh g added with

iggg ﬁ%ﬁﬁy (LRGN Por A0 NARRoK of bBRSAY,ARRG e in methanol,

amde) disalts are particularly
’Elﬂa‘ esuliivg solhvéon weeflltemd tootghnaglassrcwdise (Gtehean) and concentrated to

B3 el B SRt pian el of S ity ila%is AEE rotowed by

Skl E@lepﬁnﬁléﬁ’f@fesﬁlf’ ﬁ% 'sélhﬁé‘r?iu}ned':dl&kfye Thid $16th was left for
stfucture of taxotere (Docetaxel). Figures 3-23 are

ensthlliziitonsavenuglir é\ bardalqdammplm’aevv@gbrokmg up &vithz spgtuld diltered

st.ruc of a.po ri.sin a 0 LU
et Fho Bt e PO g s AR B § Rl el L fono-
&ﬁs@ﬁ&ﬂwas Qfald-Hdidwhs2ids (IROPBETO%NI t'S shown. DETAI LED
PTICN OF THE | NVENTI ON The bi s(t hi o-hydra
am d MR (PYISH)-de)He npxeseefi taptaper)| OPPEYe’ 4- 7. 25 7 22 (m, 10H),
r 3loF

SRSk 2 TPAe ObliMichent . o 165,

Iasmhmm&tAMI (Dalccaft@@;pgmbKﬁ\Iszg#éﬁO Qube8; H, 4.64; K, 8.56; N,
Phar maceuti cal |y acceptable" neans that the cation is

5%?15®P%dﬁ%fléﬁh¥hﬂ§ﬂ' Boh Nolb9kubj ect. Exanpl es

of Mt or M2+ include Li+, Na+, K+, Mg2+, Ca2+, Zn2+, and

NR4 +, wherein each R is independently hydr ogen, a

substituted or unsubstituted aliphatic group (e.g., a

hydr oxyal kyl group, am noal kyl group or ammoni umal kyl

group) or substituted or unsubstituted aryl group, or

two R groups, taken together, forma substituted or
unsubstituted non-aronmati c3heterocyclic ring

optionally fused to an aromatic ring. Preferably, the
pharmaceutically acceptable cation is Li+ Na+, K+,
NHB(C2FECPD+ N(CHG)S(CQFECPD , arglnlne or IyS|ne

A A W




cation is Na+ or K+. Na+ is even nore preferred. In
Structural Fornmula (1), Zis preferably -O Mre
woe@booay, Z is -O R and R2 are the sane; BOTURB05/021642
and R4 are the sane. In one enbodinent, Y in
Structural Fornula (1) is a coval ent bond, -C(R5R6)-
-(CH2CH2) -, trans- (CH:CH) cis-(CH=CH)- or -(CC)-
B f aewrﬁ -

ey
ﬁhﬁm;emdamﬂazonomet}anohta Goatpound2)subst i t ut ed
al i phatic group, or R5 is -Hand R6 is a substituted
or unsubstitut ed aryI group, or, R5 and R6 taken
aa-ther af, tituted or unsubstituted
Ien grEup Thé ph ceutically acceptabl e cation
a preferred enbodi nent of
the pi esent |nvent| oh, the bis(thio-hydrazide am de)
disalf is represented by Structural Formula (11):
Ri - R6 and the pharmaceutically acceptable cation are
as d e
R R A

5. beé bj X5 hinwoljwds azitelbwithi2dSF noll. s:abqulvzdembpf b8ehNewlusipn of
Structural Formul a

seonsts st st bttt eaar POap, A Prenerdbpgiega excep
ar 3 % L€8dis Vé&‘ SHPE AL Bt BEIPO SFYdr vsQdRed B3 e alsdlution with

a su stltuted or unsubstituted aliphatic
gnmrtpmy }pm'aéles solayniag Elelsplutign otgs thenofilecred ‘éﬁ@u@tﬁ glass acrodisc

hyl gi epqel ﬁ‘@iﬁﬁﬁa“ggd \%ﬁg ,{656&8@1{ gl_ér%qﬁgrf %{5 %?ne% 'solution was

%lﬁt&hﬁ“ (Fmﬂrwﬁypﬁﬂi OUYRE Al iTPARITIAd 96 Briduce a tltle compound as yellow

ternatively, Rl and R2 are each a substituted or
foasslg6ti7tght ed aryl group; R3 and R4 are each a

bst | b , ;
g e
%Qhﬂ osczlgy ORN(K B €581 phhy., AfRl. @ldd R2 G51é;sEaNfO8, + H,0: C,

substi t ut or unsubstituted ar rou 4

Sk Bt T TS oRp 11 dAc s O 240810 ik Y3, 1035,

nmet h M

e bS%’Metllq% (8. K‘i’%ﬁgﬁ%@&ﬁﬁ?é én%l @1%15‘%%%591 @ﬁ?fi’eﬂ?yl hydrazide)
ghRreaaeed, fe06 Y] 1205 nehdlyivas dissbliRd in anhychrnuis TEFl(éZ HHL)O fnto this

ﬁ@%&%ﬁs éw{? gét o (E&es(gg‘zél%)u%ﬂ]da%{%\? gqlﬁgcpfg{)g Qotgqsld\ﬁnghydromde in
#%ﬁ{aﬁgﬁpglg%g%? 5%?] daif s ARG 15 &) 3os 48K, 'Itigﬁil th€tQ@Wting solution,

Of ar atic groups. | n a second nore
polede was demutnddmﬂeﬂedmcfedtpn%smees &mave alpmlé Atbef an Ady residue, which

bi s(t hi drazide am di.sal ent
SR AR Vo PP IO EIeT et WA b Y e FIRET S @R, The solid was
ﬁHQt%H'o E%@héﬁ hﬁé@wﬁﬁﬁhﬁ}}d&&ﬁ B er RRAVAGuEH-8H8Y at 50 °C, to yield the
prefera C3-C8 cycl oal kyl group optionally
élpbmsslmmﬁsaﬂ aniphwader| (¢8g, 797 AIME: [daigrvpup 1deﬁtﬁp@ with those obtained
refer I cl opropyl or 1-methylcyclopropyl; R3 and
V&r”é%/g ?:Fg‘écri bed above for Structural Formula (),
preferably both a substituted or unsubstituted al kyl
group; and R5 and R6 are as described above, but RS is

mmmg@mmmvmmmmwm&mar&mm
r. substi.t uted D e preferably - Hor
m—@@zﬂ%ﬁ édu%l{}fldt?n(g{n%bgﬁl% hydr azi de ani de)

di sal fnth$ stitbd eslanéeer NyMSonylchis@ilthiFosrmayia N'methylthydemzide)
Rl and R2 are each a substituted g Esubstlt

& gphanad) lngéupL okaniypigoual BY wag g PRWisE L éécm of gsolution of
0 I

%olﬁlﬁsh&rgﬁ{xuf ({4 v §)|hl(<t o}u{j%ﬁgﬁf ﬁlbl(?/mpé’if %h_?dﬁ)ﬂ??ﬂli W ?i‘flst a clear

-H or an optionally substituted aliphatic group.

Preferably, Rl and R2 are Both a C3-C8 cycl oal kyl

group optionally substituted with at |east one al kyl

group; R3 and R4 are both as descri bed above for

Structural Formula (1), preferably an al kyI group; and

1 . " . .




and R6 is - Hor nmethyl. Even nore preferably, Rl and
R2 are both cycl opropyl or 1- nethylcycl opropyl; R3
wa@reeBdoar e bot h an al kyl group, preferably nmeptmuSmNs/021642
ethyl; and R5 is - Hand R6 is - Hor nethyl. The
follow ng are specific exanples of bis(thio-hydrazide
am de) disalts represented by Structural Fornmula (I1):
'B%JI%F A afthedbhd bﬂ{&dmtm left for 1
%%ut%%%%ﬁﬁ%i E@&V&i mp%l}l anRz ear e both phenyl e,ls
IR ﬁdSlthﬂrearpetabm to Ehemydlcted nﬂhd%reanpdaﬂ@@va rfBtebast gut, washed twice
nmet h re both 2-thien nd R4 0
5k KA EHG! B H B mRF e T BN b g ey el 50 °C to
389 Fe‘}ﬁ}]l WRRARE Y arsoppth methyl ;RS
(%tﬁn&?é ﬂleﬁf&l’t q,lg ° angl R2§ar e/ggot h
and RH Nﬂ\éRlﬁBMS@Fés)r(y lrmxﬂse cl)i‘stamlelmem)olfs Gen)s7 ﬁe’/f hiw 24%4.19 (m,

P9, 352 e 0P B4 Gl S a7 iR R Ehalipi it 10 (o

@H}ﬂ 2R ane ala@woﬁrr%gbéks,, 3ﬁ) ).SIR HEBHNTHIRE, 158661 1ABhs ozt

and R2 are both and R4 are both ethyl; R5
is -H, andR6|snbutyI RlandRZare bot h
J%ﬁsrﬁ%d S ' dl'lo%arbon D)-1-

@Mh‘ﬁékhﬁ)t ?—nhﬂhﬂc%lﬁdﬁé’dvl hry’ﬂralzsno)id,thﬁblité?@oh‘lﬁodmd bIZJDy | ;
R and R2 are both 3-nitrophenyl; R3 and R4 are both
msthyl Ris -H and R6 is mathyl; Ri and R2 are both

roph»eny&Nq ITG and R4 are both nethyl; R5 is -H,
IS met d R2 are both phenyl; R3 and R4
ﬁ% rrehyN is -H, andR6|53th|enyI R1 and
e both phenyls R3 and R4 are both nethyl, and R5

and R6 taken toget her, are propylene; R and R are

bot h 2, 3-di net hoxyphenyl ; R3 and R4 are both net hg
R5 i sIntdla stimmet E6ari selutionof NaORL (24itmB20.62 bl in Ha (5 mL) was

SO T PSS PR ¥ 0.
E’lﬁﬁﬂfiét b’tﬂ&@rﬁﬁ‘&ﬂﬁﬁke r&ﬂﬁmﬁ%oﬁuﬁ%n %Ts H‘ilt@ﬁﬁhfﬂen tHbfilitdte was

R6 I's nmet Rl and R2 are
godBedtivith |a@1mmémﬂ bm faH@wahbyafreemoirwngé@ Rbein Gempeund (12) as a
H%iandR6|s methyl; Rl and R2 are both
%0, = di met hoxyphenyl R3 and R4 are both nethyl; RS is
-H a mR038RE 481, ¢= 00l33t4HJ—5 1.18 (5, 6 H
2, 5- drﬁmsth I henyl an)(éll R4I%§re bo? net(h l; R5) IS -( -
P162 45 QEDE3. Bs(sréﬁl)yl Rl and R2 are both
2, 5-di net hoxyphenyl; R3 and R4 are both ethyl; RS is
-H, and R6 is nethyl, and RL and R2 are both

Bxangeqsh DiyRieny1- (Na%e@mNRﬂn@dveld@@ddwmaﬂamocaasoms) 1-(methyl-
-H and Ro 1s methyl; Rl and R2 are both cycl opropyl;

fegocyatbprp yhhpdiazone eienolaie: Bempeandl3dr e both - H, RL
and R2 are both cycl opropyl R3 and R4 are both ethyl;
R5 and R6 are both -H R1 and R2 are both cycl opropyl ;
R3 andl R4°&re°”bot|h mephyl; RS is nethyl; R6is -H R1

b P Icycl opropyl; R3 and R4 are
bt h rrethyl R5' and R6 are both -H Rl and R2 are both
1- net hyl cycl opropylF; R3 and R4 are both methyl; R5 is
met hy Thadofom §o1nﬂdun&21zvaa pebpRR:daryen dimilar method to that used for
1-met hyl cycl opropyl; R3 and R4 are both nethyl; R5 is
Expybleddd R6 is -H, RL and R2 are both

LT LN AR g N AP G178, 30,270

1Hyeghykgymbopropyl R3 and R4 are both nethyl; R5 and
are both nethyl; Rl and R2 are both

1 nethylcyclopropyl R3 and R4 are both ethyl; R5 and

R6 are both -H R1 and R2 are both

1-met hyl cycl opropyl; R3 is@sethyl, and R4 is ethyl; RS

and R are both -H Rl and R2 are both

2-met hyl cycl opropyl; R3 and R4 are both nethyl; R5 and

R6 are both -H, Rl and R2 are both

o 1 a1 T T -~




R3 and R4 are both nmethyl; R5 and R6 are both -H Ri

and R2 are ethyl; R3 and R4 are both nethyl; R5 and R6
wae@oladho - H, R and R2 are both n-propyl; R3 PemURD0S/021642

are both methyl; R and R6 are both -H 1In these

exanpl es, the pharnmaceutically acceptable cation

represented by M+ and M2+ is as described for

Yhan;i 5@ , ! ¢ by
ovdri&ino@enyhEr@nghgfthioabimetiNdeyvel dpoop yiduydrazono)-ethanolate:
bi s(t hi o- hi/dr azide am de) disalts represented by

Formula (I1), Yis -CH 2-. Exanpl es include
wherein: R and R2 are both phenyl, and R3 and R4 are
both -CH3-phenyl; R and R2 are both

0- [CH3Q( O) & pHgnyl|, R3 and R4 are phenyl: R and R2
A e and R4 are both nethyl; R and
e both phenyl || and R3 and R4 are both ethyl; Ri

and R2 are both phényl, and R3 and R4 are both
w- pr ol dipRiassiv cRApaned Wes prepates An eppethgd simalartotbatayrgd for

4 ar.e .hot h thyl- . R and . /| 7-nitro phenyl,
FRmpls 12%06&%?%?@8 Hﬁﬁ%ﬁgﬁ?%ef@% R2 are both

2, 5- dipRINIR(DBISOM;) R8.39116, BA),@.82 bet4Hensys,6 1), 2.60 (s,
and R2 are )goth phg)nyﬁj,w%)nd Rg and)R4 a?g bot h -)kgut y@; (
B),808 B26B)y.e both /"-chl orophenyl, and R3 and R4 are

both nmethyl; R and R2 are both 3-nitrophenyl, and R

and R4 are both nethyl; R and R are both

Bx&MAIBABN Y { Thi s dR3i RNMImERE) Bt tlahc BRinkidant RGredter Solubility
RZ are both 3-fTuorophenyl, and R3 and R4 are both

FharhThe Cmirespanding dltst AnpNewggl digtms and R3 and R4

are both phenyl; R and R2 are both 2-net hoxyphenyl

and RA enmipdRndreashweighedihg wate wanaddeg tarthe isempound such that the

3- met h henyl R3 and R4 t o Ri.
UEISPRTSt o7T6k RS Bl B TR was e
BlicBn RRIMHG: soRicaft@d a3~ 80 Bk lat about 50 °C). If the added amounts of the

2- met hoxy- 5-chl orophenyl, and R3 and R4 are both
cethpoundRivergnigtally solwbilizsdh npore 2giounisoRlolhie SopPouRdh v added to the

and.R4 a bot h et hyl ;. Ri bo
I8 of Gedphanor e shkery AN B Rt
TRE siddedion Ras thed, fteeidtdighph®ePyim fiaad TR3 filierbdRélution was diluted
areboth nethyl; Rl and R2 are both ) .
rithadMSL) - Biee ihoHbEHEyRS anphgekPyARLRAC eisrpiperhe concentration of
g%t %ouﬁ} and R2 are both 3, 6-di met hoxyphenyl, and R3

n are both nethyl; R and R2 are both phenyl, and

R3 R bat h 2- et hyl o R b .
ot P YL ot Sngie R R Ty MG ABlBn ifhington, B)
RiuipSedWaRY% mod? 11160 quiteiafepirayyphedyl 1108ruhtdampi, Rénodel 1100

are both nethyl; Rl and R2 are both nmethyl, and R3 and )
Rioder Arrby Distector GraUNhdsigation Rl 28 BRI PACeansbysis Yag pFformed using a

and. and, R4, are bo - - ; a - ar g 1ot : :
B SRR R R e R st T SRR 8 o B aci
MHilROpHnsEL Wets eBiBdedyind hilidral tavigly astoluattufiliation apparatus and
formula: and R3 and R4 are bot phewl; Ri agnd R2 %rl.e MS C18
puiped abatcppstanrateral hAdRANG, ecliBRiPTplahYIACe RE 4hd RE?

e i tdbeph : a8 A) fitted with
AptyRE BB Bl 18 T A RPR CrPo e, MO fte
Riprecdlul filte BtehradyiS| ©1s¥y9 mnan(RemynThegokhumm wes maintained at

DR il S AL B0 22500 B0 Chemaaon

tdxy 2, 6- di chl orophenyl; R1-R4 are al
%g?ﬁéﬁx%%gogﬁéﬁﬁz are both nethyl, and R3 and R4 are
both -butyl; Rl and R2 are both ethyl, and R3 and R4
are both nethyl; R and R2 are both t-butyl, and R3
and R4 are both nethyl; R138&nd R2 are both
cycl opropyl, and R3 and R4 are both nethyl; RL and R2
are both cyclopropyl, and R3 and R4 are both ethyl; Rl
and R2 are both 1-nethylcyclopropyl, and R3 and R4 are

—

jon_ was achieved.
PR



pharmaceutically acceptable cation represented by Mt
andM2+ is as described for Structural Fornmula (1),
woe@bmoa y Li +, Na+, K+, NH3(C2H50H) + or PCT/US2005/021642
N( CH3) 3( C2H5CH) +, nore preferably Na+ or even nore
preferably Na+.Preferred exanpl es of

bi s(t hi o- hydrazi de am de) disalts of the present

i nVen@oﬁﬂbilﬁZ@laﬁaﬁSr E2h|c8MpBEkd st aﬁ%‘ﬂ%’ﬁ b%fo%v fSTable 1.
descri bed above for Structural Fornula (1).

Prefeqqmd@_gdg% RRAapsmceutical 'y acceptable cation is
2 M+ erein 'S LI+, Na+, K+, NH3(C2H5CH)+ or
N@lﬁllﬂ&) (Sﬂth—lS()—D GEomﬂVbﬂde Pr edleilapi WateMinging) Na+ or K+

chn rBE-e Iu.c ar ahl v |c |\|Q-l- In erur\f ral
Fonmul ps (1) - 6%??3 ﬁﬁognd R2 areqthe same pr different
and/ or| R3 and Rémpeuedt he sane or different

Pref erpbhyy RI andy R2—ane the sgpgggand—R3
the sa The disclosed!|his(thio- hvdr azi de

di Salts ﬂ‘éy have thutomeric forn8:5 By way

t amt onrer e forms of the|conmpoudélss@pr esen
oo Ct vaict 1ir Al v 1

CTA II’JI IJ\.)I. T L‘\/L ol LAl

arg shomn “pell ow: M+ off MR2+2 Nﬁngr MR+ 2

i sFt o be2Khder st o whef one tawi@ieric fo
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r-o nkr

nd R4 are

am de)

of exanpl e,
ed by, for
is -CH 2-

M+ or M2+ |t
rm of a

ot her

digcto

tautoneric fg

EG7C Ol

rpoung, TS d
orne are_al s

"pl Ll BU 54.1 2ULL 9]} dl I
50 en(‘nrmaqqed Cer

ain

cofpou

ndS? of

the ihventi

on may b&9obt ai ned

as

rs and
sonmeric

d compounds
h pure
cem c

nd i sol at ed
ography. A
al kyl ene

di it er
erghtt
f orms

and ne
i SPITET
m xt ur
usMng

Sk ai

ErHEAST €r eol Soner s

Tha

ngEX*’ T
afid ta¢cenm ¢ ‘m xtu
twﬂé% of treating
bclfalh‘[é"‘ || )(l UIIFD l ||
es ‘t Preol soners
amNasui t abl &2 net h

(e g., Giastereone

Lnel dac Aol |
|\J||

es of2?H‘>gp§close
a subJ ec. 5vv|th bot

=reof ; g—t
can be se%m?it ed
hd, such>3#90chr onat

ghinaChai nedihydrocar byl grggig™ 1S an

graup; e _ (CH2) v ' Mth one or npr referab|y

Q Iui nt %Ipnal Fnet i’f{/ljene gr oups obqOPonaI ly Irepl aced
vvlth a linkage group y is a positive integer (e.g.,
bet ween 1 and 10) preferably between 1 and 6 and nore
preferably 1 or 2. A "linkage group” refers to a
funct] re
St ai SRR A f#;%?fﬂ%alf Bh 7 SRR AR B Ui B, for exampre
Cbmbag&isgIr QBs7) Iml 1l3d2&1da14§ eﬁaw sightflchfdly preatkk k@lﬁf& solublhty than the

al k n Ie r t_hi oether S),
Uil BO i 8\!@?‘%‘)& ?rnwa .qqnmsuﬁldss dBmAHisH e oPOYRdS 1 and 2 showed
ol A8 eI 5 QYR

%%ﬁgr@%ﬂtgﬂﬁ ned above. Sulllt}%3 ;]%algéﬁgl%%rﬁs? %ﬁ? s %Ft% Rﬁﬁll Similarly,

dibdisl emepognds) L aamwbuadhyd2,dc ard ¥, shgwed pnwechegredteswatshsalbility than
not substanti al interfere wt he anti_-cancer

{58 ePTperprioie fuiofiL danomtuite icgartivads 36 6200 1he- ar <

preferred substituents for an al kyl ene or hydrocar byl

group represented by Y. An aliphatic group is a

stralght chalned branched or cycllc non aronatlc

1 h\lﬂh
VAN

about_ 1 carbon atons from3 to about 8.
An al beaglegfegsowers whmé?eébﬁoy ah 1@@? aney itk PEicn dof usp, were fed

B3RS @hﬁxlvkéﬂdb el IllJ pads b gglarﬁqu Were ﬁg%? ylfl, te%@%{%ﬂ:e and humidity

W<9- propy tert

hexyl, pentyl or octyl, or a cycloal kyl group with 3
to about 8 carbon atoms. A Cl-C8 strai ght chained or
branched al kyl group or a @3-C8 cyclic al kyl group is
also referred to as a "lower alkyl" group. The term
"aromatic group” may be used interchangeably with
“aryl," "aryl ring," "aromatic ring," "aryl group

o,

erably

and



t hi azol e, oxazolyl, and tetrazole. The term
"het eroaryl group" nmay be used interchangeably with
WO b@boowar yl , " "heteroaryl ring," "heteroaromaP¢T/USI008021642

and "hetero aromatic group.” Heteroaryl groups are

aromati c groups that conprise one or nore heteroatom

such as sulfur, oxygen and nitrogen, in the ring

@&ﬁ%ﬁ%&’?@om? r(%ngécﬁ}ﬁhy we@f&?z@%ﬂﬁg O8RS fof T4 ve8ods RfBction or a
one to four heteroatons matic groups al so include

éapseld fooloydyalnivistatioratThrea dogs wyst esed fion thvhiswdy.aCompounds were

b SoBaT LS ATl T G0 Ao U5 o
ﬂl@%lnﬁﬁﬁ's%&?%Qgﬁnmoodbﬁﬁﬁ)@s%&@)@olledtém@t' Wkervals of 5, 10 and 30 min

qui nol i nyl, “benzot hi azol e, benzooxazol e,

ehij X ét:ia(z,(ﬂ @nd a@&m(ﬂbxample) afm@mmmpmﬁwn ofnle compound and plasma

SRS gy AR S ARED A0, Ko S4B s

E¥Rpehhiein RAGS wWRY MedsuRdd B ammggid blhﬁrrﬁtdg@@hlyr ®ithf taBdem mass
1, 4 phenyl ene ]géou i'S shovvn bel ow. LLLf1 ruw

M@O@hmn@tgr f atiss & Oghlogih thepe saaplae 8verg peigacted by protein
bﬁeeﬁ%i{’atéoré v&ﬁighn %géf(tgﬁ%]{ﬂi%g H’rhllc\elggo L b&lc@ﬁttr%[eo%gﬁgag 'o(?et?%nmed by the

ket @i @ 3ln® @R cotehtratfonnvs, pezgearea)omy@@mth rthe warhel exfractivherocedure of
ring. The ring can be five, six, _seven or

elcen g by U oy e i vine the modifed
iRl PRAQMRb1e F&MAR 68centration t
FRPo PR PRI ERIKUC B (HE A RRARRRL, PSR cBRbentration 1
ﬁﬁhﬂb@ds%1mhhd®ytﬂi/hhvvhemdx,wqmyempoﬁtsseﬂ yythe lgaspequard wg‘ressmn of the
peridinyl, and thl azol.idin Sui t abl e subst|tuen
B i, Do S Bk S PAg,) BUDTY) LEpLAote plasms
IR BidAe LB Qxl/d GaBR byEOTYbI SUTKy.aryl  group
?@g@g@cyc |%: anld he erga?yl) argbt hgge whi ch do not
substantially interfere with the anti-cancer activity
of the disclosed conpounds. A substituent
subst Bt i aBliganahtieslfdetasd of Comaotrids€hnanelr(3nint plesnaby LC/MS/MS
when the anti cancer activity is reduced by nore than

about CBAYoiAdsA(1§ QAR EB)Nghdwitd thtérhel sartdatd wesnéxtmotepaten heparinized
W th a conmpound wi thout the substituent. Exanples of

plasma Biyeproigis threqipifation; wikh @getonitue. Cmmat%raphmwas _achieved on an

s Oy BB 0 8 g s o o

a@é‘ﬂﬁﬁil@%&ter aldHERRiAacid. AEMS?ﬁRv&&xs peibidd-oR a SdNHCﬁQ[R%S tandem
H, -NHCONRaRb - NR CONHZ,, R aH,. - NRcCON
HRBY spec’@?mg}q; ty,rbo lepsmqy a%\e e@@ﬁmonmmr% sured using the

Hﬁéﬂ@? %—6 %oflto%WHE@wﬂh% 9cd —>N(185 @Rb]}le run time was 9

&ﬁh)per sdidlrblé}( aRC&hpdikiRls (1 )N\kkdO(3) NRYre Ilsjhlﬁhtaated by a peak area ratio using
ﬁl N(R a g - NRdH-. NH 2,

l&ﬁdw m)le%imu&f lingagregesy Pk‘ill‘R aRb), - NRd- C(=NR

?’NH%waiv?Eﬁmﬁ‘y iR aPe) ComgeRg gestedgp Nhge belgy 1h Table 2. As can

SR g T R o T (A

Broaksilabilétye el it eqoeresimmiding awut@alk bmpowuh, orameeresale compound,
roup, non-aromatic heterocyclic group or -N RaRb),
P@’Eﬂ‘i’ufl‘@)@t her, forma substituted or unsubstituted
nonar omati ¢ heterocyclic group. The alkyl, aromatic
and non-aromati c heterocyclic group represented by
Ra- Rd and the non-aromatic heterocyclic group
represented by -N(RaRb) are each optionally and
i ndependently substituted with one or nore groups
represented by Rf#. R#E is R+, -OR+, -Q(hal oal kyl),
-SR+, -NO2, -CN3 -NCS, -N(R#)2, -NHCO 2R+, -NHC(OR +,
-NHNHC(O R +, -NHC(O)N(R +)2, -NHNHC(O)N(R +) 2,
-NHNHCO 2R+, -C(O C(OR +, -C(OCH 2C(O R+, -CX2R+,
-C(OR+, -C(OON(R +)2, -OCC(OR +,




-0C(O)N(R +) 2, -S(0O 2R+, -S2N(R+)2 -S(0O R+,
-NHS@2N(R+) 2, -NHSQ2R+, -C(=S)N(R +)2, or -C(=NH)-N(R
WO R®6/000940 s -H, a Cl-C4 al kyl group, a nonocycPCT/US2005/021642
het eroaryl group, a non- aromaticheterocyclic group or
a phenyl group optionally substituted with al kyl,
hal oal kyl , al koxy, hal oal koxy, halo, -CN, -NO2, am ne,

awk i | am ne. Optionally, the group -
¢ 'E%Q§$@ﬂ%%@§¥%%atlc het erocyclic group, provided
th%% non-qronagtc het er oc?@%@@*@ﬁbups represent ed by
TRiEd| - RUR ) 2°PREP“cdnpri sepa secondary ring anine

are op innaJ_LA,Lacy-l—af edoralkylated. Preferred
substituents fH?“trélFﬁﬂleryl group, ingluding phenyl
gr aups| r epr egesftGedipdayd R1- R4, 4i8ncl ude Cl- C4 al kyl
Cl-A4 al koxy,| Cl1- haljoal kyl , Cl- 4 hal oal koxy,
phenyl | benzyl pyridyll, -OH_-NH2, 1-F, -C, -Br, -1,
“Nep of 28N, |Prefdrred |substi®uents |for a cycl oal kyl
graup, |1 n&fudi ng gycl odl kyl gsoups represented by Rl
and-R2lareal-kyyl—greupss—sueh—as—a- net hyl or et hyl
group. Anot her errbodl ment of the present invention is
a pharnaceutlcal conp05|t|on conpr|5|no a

plhil PES gE04 AOTHIAE 'zl&,.h S ad herei n and

a phar rraceutl cal | y acceptable carrier or diluent.
Bui taﬁdﬂ‘dﬂ@deutl cally accept abI e carriers may

(t:)|02|t gégg‘é{[ I @g{ g er}‘faﬁ ég\%ﬂ é: 3 oo etgo%étd Iﬁ#eb !n(/e]rﬁltcﬁ is suspended in

maimsi%%hs aAbMutaZ?@‘éﬁ&ilﬁlﬂlﬁlt!;@iTNa@HSs gheulletl esthanol to form 38 mL
bi oconpati bl e e., non-toxic, non-inflammuato

obn? h‘?/q’ﬂﬂ];lﬁgieﬁn {JBleéﬁquﬂ S0lytien @fadggqp,'@rthg BRPSN QR of %e compound while
r eact.i.ons, upon 0 : :
SRRt R T B PO, AU st v

£ ORhO3EionS tlﬁh aBoutt &R, cagatér 1b add.i ’ﬂhd?&ﬂmt[tgt isnllswed to come to
Phar maceuti cal Sci ences, Mack Publi shi n% Co anl){, .
Rt smpepire pad AR08 milopf lt%’@néé fd 188 S‘&E‘UO is allowed to stir
b $b&s &ld 1Jef %}éﬁ%@ﬁﬁl‘é'l@&lf&:@t@ﬁ%@/ 1Rk, Of
mAarstration se , solution, emulsion,
c apsufTkg preSlplﬂa'aahb eadqtﬂdatlorwoetﬁo wal ofgeetonerrd igred for 2 hours at room

uerataeythen ol Lh o risgen AR i i 188 B GF; Lipgug at about 50 °C

'dtk%dﬁ&t‘&ﬁtwtﬁa & d0. 9% ng/ M benzyl
ﬁfmb@qPé phosphat e- buffe?e sal i ne, Hank's sol ution,

Ri nger's-lactate and the |ike. Methods for
encapsul ati ng corrpositi ons (such as in a coating of

Eigake I atin or . 5is (9°Xt. r NS, 38 1K0G @f&bk&otvhﬁv&%mocarbonvl) -1-

eu RET €45t Ul oro

ﬁﬁ&th\llethﬁﬂﬁﬁic&/hhvdﬁhéhdﬂdﬂﬁmohmﬂ Coanm®und @86) . Anot her
enbodi ment of the present invention is a nethod of

treat 686dve dRtaPARIHOY, ThB@nalytical data was
met hogﬂgjtpeuﬁe |nve tlﬂg%dgoayﬁtﬁge usegQﬁfor a multi-dr uét
aefillovant cancer as descri bed bel ow. The net hod

conprises the step of adm nistering an effective

anountH ofMR (DN O R spepipyrd) 172387162 amj HY), disd db,t6He8dBi(hedD)
herein. Preferably, one or nore additional anti-cancer

dr ags E@dnfentd paﬁmsm TG steddriC, SRNINS 3, B): oCpdda ki 486, N 12.11,
am de) disalt. npl es of anti-cancer drugs are

8§dSe¥7; Bémldkfeﬁﬁﬁﬁ H’l‘telfseNa]kiI%/l StlRd3co0- adnmi ni stered ant |
cancer drug is an agent that stabilizes m ctotubul es,
such as taxol or an analog of taxol. A "subject" is a
mamal , preferably a human, but can al so be an ani nal
in need of veterinary treatnent, e.g., companion
animals (e.g., dogs, cats, and the like), farm animals
(e.g., cows, sheep, pigs, horses, and the |ike) and

| aboratory animals (e.g., ®ats, mce, guinea pigs, and
the like). As noted above, one enbodi nent of the

pr esent invention is directed to treating subjects
with a cancer. Treatlng a subject mnth a cancer

1 a4 .= o o o

-




clinical synptomor indicator associated with a cancer
(such as tissue or serum conponents). Cancers that can
wheotsinemsed or prevented by the methods of theP@F/ESHN$/021642
i nvention include, but are not limted to hunan
sarcomas and carci nomas, e.g., fibrosarcom
nmyxosar cong, Ilposarcona chondr osar coma, osteogenic
BALH s Pl %Qp%ﬂf Ionacﬁ@lgcﬁﬁﬁfn YR 1hiSRJ@L bR A58 GRNRion
Tynmpnangr osar co "ynmphangl oendot hel 1 osar comm,
SynovA emlemﬁ&dﬁd@ﬁﬁo-hyxﬁam&wamgi@ ((Ecommund 1,15 grams) was combined
| ei onygsa r hab osar co col.on_carci nona
‘ﬁ&hé@ B S bl ) Boibih SHGBRe 250 S Ay odium hydroxide
00%‘51% ROANTES 0 nTTH20H Yas 88ddd 16 ML N@HR wiktpgiating &l doom
I noma, adenocarci noma, sweat gl and carci nona,
tsmbaeﬁme;sang Hendixarecvaseraled papbt anﬁ?Oﬂ Aategrass e, The aqueous sodium

pi l. adeno rcino st.ad arc
B R PR PR S gty nd e
5kl weR £idBPPhe RARALQ NRftetiddRiotUHe rEigtee MagBtirred for 1 10 minutes.
chori ocarci noma, sem noma, enbry onal carci nonm, i

W ns
Th;mgsu,ltm;gydloyadls@(anméns(tm@@yd@@@g emidaselutipy ﬂs@as separated into three

car arci nona, bl adder
ﬁ?%ﬁﬁﬁffbagﬁﬁh% §§§5 |%ona gli oma, astrocytons,

nedulloblastona cranlopharynglona _ependynona,
olnealona henangloblastona acous c neurogﬂ
2ldo T Bt eh s dium Salt

neu J °R| ?tﬂ%ﬁf‘%ori Sﬁ bP %' }ovJ &H#&ﬁ%%?s th%-ﬁ dragedbide)

ynphocy em a an e myel ocytic | Kem a

s(omiytﬁinabdsas)trﬂnnq@rmmy &7 nﬂydsfenethyletbﬂmmd ettter end stumbfpt p@ minutes
and e 't hr ol eukemi a) onj c Ie em a_.(chr,oni
bF ecq g a gt pencp Thotiesh Ledn R Gy was filered, washed

WEEBE@’M £116HK8FE 3F eth?f‘ag:ef&@é meﬁhs/hem@tyleamer foylBReeB® 5 mL of
I'n di sease and nhon- Hodgki h' s di sease),
ety ltacplate. Resldnabsol il dessmavdby vaewmoty gibe Bis crms (63 %) of the

SRS e o LB 56 SRS SRR 5B o LSRNt s visle
| ynphocytic | eukema (e.g., as exenplified by the p388

(nurlne) ceII Ilne) Iar e granul ar | ynphocytic
carie ‘ thio-hyelidzéde amidg) Rispdium Salt

Iukem as T-cel | Ieuk £

by the Oéél\}(" o foigp °%§heoab vﬁg%?d@m R }ﬁuﬁﬁ&r irgiee)aﬁﬁde)
sthtiod WAESmbided RO et bﬂmbt(hyk@fﬂtﬁl.tyl&lﬂcér and stirred for 60 minutes
T-1ynphobl astic | eukem a; B cel| |eukemn
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ence I n one enbodi nent e disclosed nethod is

biki wueatided ththepesuliieg thisk sjurey, maé piag stirred for @ pfdigonal 14 hours.
subject with non-solid tunors such as nmultiple

myel oma. | n anot her enbodi #gnt, the disclosed nethod

is believed to be particularly effective agai nst

Tl eukem a (e.g., as exenplified by Jurkat and CEM cel
Iines) B Ieuken1a (e g., as exenpllfled by the SB




di sodi um salt of Conpound (1). The disclosed nethod is
particularly effective at treating subjects whose

W@ av6009%@s beconme "mnulti-drug resistant”. A CPC/ER2005/021642
which initially responded to an anti-cancer drug
becones resistant to the anti-cancer drug when the
anti-cancer drug is no longer effective in treating
THEr SIS Shurt b filled WAL wiRL0 BHAOPL P fifkRke LHEYP
W |n| y respond to treatnment with an
acttite: mthm terdbutyl dtrerd Slosadibyd 0imL oif edybacetarenR gradurd solvent was
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gﬁé YaTW @&l@fNé beildw 86 aWhthaan@hdvisibeappear ance af ter
aving seem ngly gone into rem ssion, despite the

adm ni stration of increased dosages of the anti-cancer
drug. S th avede Q r esi .
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RSriddambodidéits ﬁ?éf%@' 1@w1ll be insdeeRoaDbY fhoke Q@]ﬂmi?im&hé art that various
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clinical outcone is achieved when the conpound is

adm nistered to a subject with a cancer. A "beneficia
clinical outcome" includes a reduction in tunor nass,
a reduction in netastasis, a reduction in the severity
of the synptons associated with the cancer and/or an
increase in the longevity of the subject conpared with
t he absence of the treatnent. The preci se anount of
conmpound adm ni stered to a subject will depend on the
type and severity of the disease or condition and on
the characteristics of the subject, such as genera
heal t h, age, sex, body weight and tol erance to drugs.
It will also depend on the degree, severity and type
of cancer. The skilled artisan will be able to
deternmi ne appropri ate dosages dependi ng on these and
ot her factors. Effective anmounts of the disclosed
conmpounds typically range between about 1ng/ m2 per
day and about 10 grans/ m®2 per day, and preferably

bet ween 10 ng/ mR per day and about 5 grams/nmmR. Wen
co-adm ni stered with another anti-cancer agent, an
"effective amount” of the second anti-cancer agent

w Il depend on the type of drug used. Suitable dosages
are known for approved anti-cancer agents and can be
adjusted by the skilled artisan according to the
condition of the subject, the type of cancer being
treated and the anount of bis(thiohydrazide am de)

di salt being used. The discl osed bi s(thio-hydrazide
am de) disalts are adm ni stered by any suitable route,
i ncluding, for exanple, orally in capsules,
suspensi ons or tablets or by parentera

adm ni stration. Parenteral adm nistration can include,
for exanple, system c adm nistration, such as by

I ntramuscul ar, intravenous, subcutaneous, or
intraperitoneal injection. The bis(thio-hydrazide

am de) disalts can also be adm nistered orally (e.qg.,
dietary), topically, by inhalation (e.qg.,

i ntrabronchial, intranasal, oral inhalation or

i ntranasal drops), or rectally, depending on the type
of cancer to be treated. Oral and parentera

adm ni strations are preferred nodes of adm nistration.
Optionally, the disclosed bis(thio-hydrazide am de)

di salts can be co-adm nistgded with other anti-cancer
agents such as Adriamycin, Dactinonycin, Bleonycin,

Vi nbl astine, C splatin, acivicin; aclarubicin;
acodazole hydrochlorlde acronlne adozele3|n



cycl ophospham de; cyt arabi ne; dacar bazi ne;
daunor ubi ci n hydrochl ori de; decitabine; dexormaplatin;

walewagoeam ne; dezaguani ne nesyl ate; di azi quonePCT/US2005/021642

doxor ubi ci n; doxorubi ci n hydrochl ori de; drol oxifene;
drol oxi fene citrate; dronostanol one propionate;
duazonycin; edatrexate; eflornithine hydrochloride;
el sami trucin; enloplatin; enpronmate; epipropidine;
epi rubi ci n hydrochl oride; erdjulps®l e; esorubicin
hydrochl ori de; estranustine; estranustine phosphate
Baah isndlaigledid: dazol e; et oposi de; etoposi de phosphat e;
etoprine; fadrozole hydrochl oride; fazarabine;

enretinide; floxuridine; fludarabine hat e;
b vor ubioind pottsguet B ot Rb R R BEEE b
sodi um gentitabi ne; gentitabi ne hydrochl ori de;

hydr oxyur ea; idarubicin hydrochloride; ifosfam de;

i | mof osine; interleukin Il (i@2WldiM§ reconbi nant
interleukin Il, or rlL2), interferon alfa-2a;
interferon alfa-2b; iRterferon alfanlz; interReron

alfa-n3; interferon fgeta-1 a;}interfefon gann*-l b;
i propl atin; éginotec hydr | ori de; ld.anr eot de R,
acetate; |etrozql e/1 ety afrde & t ey ar0z0

hydr ochl ori de; | t rexolN sodi um IonustiHe; ’
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nmer capt opuri ne; nethotrexate; nethotrexate sodi un
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anbanusti ne; am dox; am fostine; am nol evulinic acid;
anr ubi ci n; ansacri ne; anagrelide; anastrozol e;

andr ogr aphol i de; angi ogenesi s inhi bitors; antagoni st
D, antagonist G antarelix; antidorsalizing

nor phogenetic protein- 1; a#tiandrogen, prostatic
carci nona; antiestrogen; antineoplaston; antisense

ol i gonucl eoti des; aphidicolin glycinate; apoptosis
gene nodul ators; apoptosis regulators; apurinic acid;
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capeci t abi ne; car boxam de-amnmi no-tri azol e;

carboxyam dotri azol e; CaRest M3; CARN 700; cartil age
wa@lesoo®exd46 nhi bi t or; carzel esin; casein ki nase PCT/US2005/021642

inhibitors (1COS); castanosperm ne; cecropin B
cetrorelix; chlorlns; chloroquinoxaline sulfonam de;
ci caprost; cis-porphyrin; cladribine; clomfene

nal l,e ismycin A collismycin B
%omglg}ggcé{ngt%{lﬁ %éﬁé{gﬁb‘r}v&&g@t atin anal ogue; cona en| n;
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cryptop _a f atives; (fura0|n A
cycl &pe H A8 opl at am cypenyci n:
cyt ar abi nex Oé%fd%fa?é &sch GYdepbdenfly LRCADAliphadé esdudkiitited aliphatic
dacl i xi mab;” deci t abi ne; dehydrodi demmi n_B; deslorelin;
dexareoup oo Re is -Fbaid Rsik amibeitutad or uosykaiifated aryl group, or, Rs and Re,

i ot ngRopetiae CHE RSBl AELbL by bR tiene group.

di oxanyci n; di phenyl spironustine; docosanol;
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edrecol o 133&#ﬂ%§1thlne el enene; emtefur
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flavopiridol; flezelastine; fluasterone; fludarabine;
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interferon agoni sts; interferons; interleukins;
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activator inhibitor; platinumconplex; platinum

conpounds; platinumtriam ne conplex; porfinmer sodium
wW@ouobiooway ci n; predni sone; propyl bis-acri donePCT/US2005/021642

prostagl andin J2; proteasone inhibitors; protein

A-based i mmune nodul ator; protein kinase C inhibitor;

protein kinase C inhi bi tors, mcroalgal; protein

tyr oshngs Qq@fQ&j (ﬁﬁ ORGINIR® I_RerARe! 83 -SO,NHR?,
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inhibitors; tenoporfm te ol om de: teni posi de;
t et r agbhmtio ﬂetemyclmtegroule br aplynyhegroup imatmwbz:ﬂubﬁéuted w1th alkyl,

: Elygg ff@@i }rzl]lea n‘ﬁq ﬂ%%%(ﬁtl}ai% g&; mopm@% Iarﬂcy%mme of?

thyrmglajk@,ﬁﬁlmng mfr oi d stinulating hornone; tin et hyl
etiopurpurin; t| rapazanine; titanocene bichloride;
t opsent i n; N dnisfagiva: ar@maﬁlcpmt@rﬁ@y@ncmla?e Proviidgk thit:non-aromatic
trans] ation.inhibitors ti + V.

ol R P RO AR Diconcary v

trici ropi
t ur osfi@fdedies optionaBy aeylkiedasslkilatidbi t ors; tyrphosti ns;
UBC i nhi bitors; ubeninmex; urogenital sinus-derived
gr ow h |nh|b|tory factor; urokinase receptor

Bt ag R d SR by R, and R
fy . h?g{e: §c§1§p%u‘é1§eorf%ﬁ£eﬂrmag§ v)h%f%n? Hegﬁ%leny@fr&g{s n% yR;and R,
ver di ag;optiendlBbétitated wiithoC &IC4 alleyl, GZI-I@dadlkomeC1 -C4 haloalkyl,
vi taxin; vorozole; zanoterone; zenl ilas
and 2 CAuA blpiikens; phratdensy ribhe i FneffBE % NO; o
anti - gagcer drugs are 5-fiuorouracil and Ieucovorln
Exanpl és’ of therapeutic antibodies that can be used
include but are not limted to HERCEPTIN(r)

Trast uzumab nte n| z .
fti - ﬂ%ﬁgo ) ( plma Wl{xﬁggb %r &gﬁge 4 ﬁé h@regpth a substituted
pati epf gnd §t{iut‘<¥§taﬁ§ Ao o R@%t £ 308 R iis BEGPRptlonally substituted

(abci xi1 mab whi'¢h’is an anti-giycoprotein
I | b/ | blighatiegepipor on the platelets for the prevention
of clot formation; ZENAPAX(r) (daclizumab) (Roche
Phar maceuticals, Swtzerland) which is an

i SMUN @RS BRESSEIVGT ClAMITRY vAReeiR Ry lan ORZ BreBit0g 03r@E cycloalkyl group
anti body for the pr evention of acute renal all ograft
r ej ecopiommallpanaitped wyjthwhleest ang alkyhefouRe anti-17-1A
cell surface antigen |gQ&a anti body (d axo

Wl | cone/ Centocor); BEC2 wdsch is a nurine
anti-idiotype (GD3 epitope) 1gG anti body(lnCl one
Systen); I MC-C225 which is a chineric anti-EGR I1gG
anti body (InCl one System); VITAXIN(tn) which is a



(agai nst CD3; Protein Design Labs); CM3 is a humani zed
anti-1CAMB anti body (1COS Pharm; IDEC-1 14 is
wa@paoseoued anti - CDB0 anti body (1 DEC Pharm M t BCDUSI905/021642
ZEVALIN(tm is a radiolabelled nmurine anti-CD20
anti body (1DEC/ Schering AG; IDEC 131 is a humani zed
anti-CD40L antibody (IDEC/Eisai); IDEC1 5 1 is
aprimatized anti- CD4 antibody (IDEC); IDEC-1 52 is a
primtized anti-CD23 anti body (I DEC Sei kagaku); SMART
ant i - ThBcomsp@mdwfiiainetB, avitereilCR3 ahd) By ¢erbotieimalRglsgrgwp; and Rg is
Lab); 5d. is a humani zed anti-conpl enment factor 5
(C5) dhOTBSHYL( Al exi on Pharm): D2E7 is a humani zed
anti - TNF- anti body (CAT/BASF); CDP870 is a humani zed
anti-TNF- Fab fragnent (Celltech); IDEC-1 51 is a
p5.i maThe esmpatnid-ofaing @, véherdin Bdypnd RDEE both cyclopropyl or
PharniSni%QKline quchan); MDX-CD4 is a hunman anti-Ch4
| gG ahtiBBYSY(NBARY lex/ Ei sai / Genmab) ;  CD20- sr ept davi di n
(+biotin-yttrium 90; NeoRx); CDP571 is a humani zed
anti-TNF- 1g&4 anti body (Celltech); LDP-02 is a
hé:manAzedppnnd rept¢seited myithoiploying stasived/fasmdat ech) ;
O thoCl one OKT4A is a humani zed anti-CD4 |1gG anti body
(Ortho Biotech); ANTOVA(tm is a humani zed anti-CD40L
I gG anti body (Biogen); ANTEGREN(tnm) is a humanized
anti-VLA-4 1gG antibody (ElanN@ and CAR'1 52 is a
human anti-TGF 2 antibody (Canbridge Ab Tech)
Chenot herapeuti ¢ agent's® that c@n be us&d in th§4
nmet hods and conpositiops of the invention incl(de but
are not limted_to al L%;i ' ites,Re
natural products, hor Meges. |
agents useful for {{he treatnent evention of Tgel
mal i gnancies in t nmet hods andRsconpoBg ti ons of th
inven%jg&iynclude Put are not linmted to, nitrogen
nustargs €.9., mechl oroetham ne, cycl ophospham de,
chl or &yland Rh aredioth phengl; Ryland B, brriatlemeflyl;R 5 and Rg are both -H;
busul fan), nitrosoureas _(e.q., carnustine, | sitne, .
ot o) K3t Re s FONORIob areBi A DoBt ety R ate it -
anti mpt [ T, e ' I R
e i R AR B S
of thédHvention include but are not limted to folic
aci d anal e.g., ,methotrexate), ar, pyrimdi )
anal o el B it Btrey PG heer A RAAERTh e gfiyt Ry and Roae both
mer capgyopur i ne, thi oguani ne, pentostatin). Exanples of

nat ural’ products useful for the treatnent or ,
pr ev e iand Ro fire bottephenyl [Ragnd Raiagesbath meHeylnx ib gshydnie is -H;

conposj tions of the in ti i ncl ude.. but, ar ‘D ie LTI
P e By e § g gt el o g RO Pt R 2 el Rt
Vi ncr RS tah@R), areHAHP ALY MBPhESHOR] 81 K farg bothehethgis Rédahd Reare
antibiotics (e.g., daunorubicin, doxorubicin,

bl eompeihnH; enzymes (e.g., L-asparagi nase), or

bi ol ogi cal -r espo L . & .k Bt erf :

al phat B B AR AE e s sltioRshdt & nd By B PRty Ry and Roane
treat memt-I@r prevention of cancer in the nmethods and
conpositions of the invention include_ but agre not .

i m t & a0 R arethosly 2.5 -drmstheryrhenyl; &3 andoie Areciod mstiviRs, is methyl;
cyclogb9§ﬁganide, chl oranbuci |, nel phal an, etc.),
ethyleﬁiniﬁe and met hyl nel anmi nes (e.qg.,

hexam®; hihy Re barbotie 3-clymhaphend) Rs ald® ars bbthanethyls Rg endyRg are
busul fan),_nitrosoureas (e.g., carnustine, |onusitne,
senusbpﬂbﬁﬁstreptozocin, etc.), or triazenes

(deca | . S ' ' d Rgare both
st ar s REastdih ek BRE AT RS b PRl AR E R 20d Re

the net hods and conpositions of the invention include

but are not limted to fol 42 acid analog (e.g.,

nmet hotrexate), or pyrimdine anal ogs (e.qg.,

fluorouracil, floxouridine, Cytarabine), purine

anal ogs (e.g., nercaptopurine, thioguanine,

T » o e - . Y e | r




Exanpl es of hornones and antagoni sts useful for the
treatnment or prevention of cancer in the nethods and

W@ vpo8t980 ons of the invention include but areP@DUS2005/021642
limted to adrenocorticosteroids (e.g., prednisone),
progestins (e.g., hydroxyprogesterone caproate,
nmegestrol acetate, nedroxyprogesterone acetate),
estrogens (e.g. , diethlystilbestrol, ethinyl
estradi’ol ), antiestrogen (e.g., tanoxifen), androgens
(e. 9. R, h&SROSE BoNEcHbARDhenAL R, arfd Rucacy bedtrastbyle R; is methyl; Re
anti androgen (e.g., flutam de), gonadotropin releasing
hor noeHanal og (e.g., leuprolide). Other agents that
can b ' whth it 11 {10
ot g FRE Ry R gR e T O Sp AR A R BB AR URIERS and Roare
cancepothnHl ude pl ati num coordi nati on conpl exes (e.qg.,

cisplatin, carboblatin), anthracenedjon O

i ox BneRGReHe DO BB b GBI U A B oy md Roare both
met hylgphydrazi ne derivative (e.g., procarbazine),
adrenocCortical suppressant (e.g., mtotane,

ani nog) uh@Rhameiboe) 2,3 Mreetbosyphieny; Ry andiRi ate bath methyl; Rs and Re are
disalts_djsclosed herein are believed to be

parti ?ﬂhaHFy effective when co-adm nistered with

anti - ﬁﬁgﬁ(ﬁ{z %Q%ﬁﬁlmhﬁ&haﬁhﬂ%ﬁy@l{? asd Rpgre@btibmbethyl; IR is methyl;
&- M phases due to stabilization of m crotubules.

Thus, Rilee-Hji scl osed net hod preferably includes

fgl- 2d - g},ﬁ (ﬁ# %Hb%%éﬁﬁﬁfi@&@ﬁ%ﬁl&ﬁ ?1_3 gagalﬁ g% ?Mé%oﬁ {ﬂ%ﬁ%;%%and Rgare

act byo@rpesting cells in the &-M phases due to
stabilization of mcrotubul es jnclude w thout )

i mi t R iaohRe hie bodh 2.8vliAuoraplransl; & aaf fgarehaih methyds Rais methyl; Rs
devel opngent: Erbul ozol e (al so known as R-55104),

Dol astattn 10 (al so known as DLS-1 0O andNSC- 376128),

M vobml, iafd Rs &felioanabaliftdbephdayiity @asl Rolar@B&h methyl; Rs and R are
Vi ncristine, NSC-639829, D scodernolide (also known as

NVP- XRoth-Pl96) | ABT- 751 (Abbott, -al so known as E-7010),

Al torhyrtiRs i i I;'Rs and R are
O, bt 5 et ShuehBKEL, s APREuEbRAUEYL R, and R,
Spongibsthai;n 2, Spongi statin 3, Spongistatin 4,

Spongi statin 5, gi.statin 6, Spongistatin./ .
Spongifs P8t Ra 21§, oiﬁg,g éb’@ﬁ 0§¥L§{€P}ﬁl§gy ,agm&cﬁt}hmethyl’ Rs and Re are
hydr o%gﬁ_?éde (al so known as LU 103793

andNS 9356), Epothilones (such as Epothil one A
Epot hiR; ané RBarefmdl phdnyhR:@nd Rszte haibmethad; Rs and R are

desoxyepot hi | on or, dE . othilo D TP
refer 1’8@1 ‘&'fa Ré@“&éaﬁ%l?% g%g%ﬁegﬁﬁapq&ggg%%égﬁ? ol gethyl; Rsis
). EpotduiomeiEp;Epothil one F, Epothilone B N-oxide,

Epot hil one” A 'N-oxi de, 16-aza-epothilone B, 21-

ani no&aant R, erecboh ¢rdleprorylpRmandsRBwebgthipathgl Rs and Reare

21- hycti)r x%gpot hil one D (al so known as Desoxyepot hi |l one

F and B%p' ), 26-fluoroepothilone), Auristatin PE

(al so KNAWR,af MNECcRAdE68Y]; Roakd Reat both(ah@poRK modRs s both -H;
TZT-1027), LS-4559-P (Pharnacia,_al so aﬂ%\/\m f_% . )

LS- 45R7)and Reavegrsh cysientenyd B; 2ad Boak hethinghyk &sismetyl; Rs

LS- 4477 Pharmacia), LS- 4559 (Pharmacia), RPR-1 12378
(Aventl?' > Vincristine sulfate, DZ-3358 (Daiichi), FR-
18287 R, (dndjR,388®0th ahsethiogsloprapyly\B; 988BByre bGH: theéthyl; Rs and Re are
(Takeda), GS-198 (Takeda), KAR- 2 (Hungarian Acadeny

of ScibeHeds), BSF-223651 (BASF, al so known as |LX-651

and L = | - I, Srk, 2208 RLAs methyl
O T e S R T VT S L B
( Ar macdihd RAB4 EB8 ( Ar mad/ Kyowa Hakko), | DN-5005

(I ndena), Cryptophycin 52 (also known as LY-355703),

AC- 7739 (A inonpoto, also kAdwn as AVE- 8063A and

CS-39. HC1), AC-7700 (Ajinonmoto, al so known as

AVE- 8062, AVE- 8062A, CS-39-L-Ser.Hd, and

RPR- 258062A), Vitilevuam de, Tubulysin A, Canadensol,

~ o o o R IFSAN A NSNS — A NN\ PN



as MF-569), Narcosine (also |aiown as NSC- 5366),

Nascapi ne, D-24851 (Asta Medica), A-105972 (Abbott),
whleenoastdr | i n, 3- BAABU ( Cyt oskel eton/ M. Si nai PSOSIIN5/021642

of Medicine, also known as M~ 191), TWMPN (Ari zona

State University), Vanadocene acetyl acetonate,

T-138026 (Tularik), Mnsatrol, I|nanocine (also known

- 698666 -] AA 1 / i naj h
o Vot fih5y Rl RGP L A Py e Ry Rl ety and
knownrag -J; 900607), RPR-1 15781 (Aventis),
El eut herobi ns (such as Desnet hyl el eut her ob

| N .
DesaeRyped Rytisdetbl-methdorioapnemidr ioingd By ar%h%th methyl; Rs is
Z-Ele | ), : Cay.i baeosi de, Cari baeol i n,
Hal i cﬁ%ﬁ‘g‘gﬁﬁh@“g@usl (Asta Medica), D 68144 (Asta
Medi c®) andDRazievath DenethyldycRPBGR0; R AIIR £dre bMRIMEABBEORs and Re are
(Nereus), Taccal onolide A TUB-245 (Aventis), A-259754
( AbboP®h mMEY5 st atin, (-)-Phenyl ahistin (al so known
as NSgl - 0 -ﬁ%%ﬁ)‘cﬁ?r B’l’ﬁ@ﬁﬂ) des B8B3In 3 RE #hd R are
Medi ca ? ﬁg%%é&gFP% B, Eﬁ 4 4%) YZ%nt;%fs, alsobﬁno%/vn1 o
as D Ba#®6H)y, A-289099 (Abbott), A-318315 (Abbott),

HTI - 286 | so.kno s . SPA-110 ri fl uor.oacet at i

salt) ﬁe W@h re bty eI tmRon ) & Bf%%}fsa‘ld%ﬂﬁ SihlsRs and Re
SC 12983 4iNGh) . Resverastatin phosphate sodi um

BPR- OY- 007 (National Health Research Institutes), and

SSR- 28941d R, rededt 2ymetladeyclensomyli Rinansi Rowre beiiancthyl; Rs and Re are
geldagm%chg, radi ci col, herbinycin A macbecin | and

', n89%8btocin, 17- AUyl am no-17- denet hoxygel dananyci n

( 17AAQ) and B> Bermtih®plerhicyclopropyl; Rs and Ry are both methyl; Rs and Reare
[ 2- (di met hyl am no) et hyl am no] gel dananyci n ( 17DVAG) ,
CNF-le@;Eéurine-based Hsp90 i nhi bitors such as PU3,

PU24FG1, d ' der i i f .

radi cRanE R Bl e AR RS R BBt R and Roare
referpegh Hp as "Paclitaxel", is a well-known

anti-cancer. drug which acts b nhanci.n d ] )
St abi i 21 e Aed1o8h RS o] B PR Wethyl Rad Bpare both -F:
Taxol pi 0 ' ' : t

cnoun X ER R o BB Y Bj Ry e
shownbbth -H;gure 2. Taxotere is also referred to as

"Docet axol. ™. The structures of .ather, t.axo | o are .
shown R gngRg gie t}B‘-;}Z’i‘? e’FWei{é aE%%ﬁfﬁ?rP&’gi Wﬁb“é{?’ eang jage both -H;
taxan %é SK&RE LR AR cﬁé&%ﬁv R ?Pﬁ R, Shd BG b Sladnyl; R sand Ryaveboth -H,

al so en shown to e ability to arrest cells in
t he GRilhRasedotiumethryl;Racetnid|Rizae basth mesthydi Ry stdReare §oth -H;

Thus, jt is apparent .fram Fi.gyres, 3r 2 ' I
var i e&) agft ié ﬁ’%@?c’lﬂ? ngﬂ}ygq{ct’]aaﬁldggca{ﬁ %%E %f% H{é}ﬁl’%&%}? \éﬁ&?e both -H;
skel etRQRnWR, htBotiaeheeysat YandfH 2 betd phedlloRi @l R are both -H;
activity. It is also apparent that zero, one or_bot

of t h&iapd Roreodatles-buiygRaend Reeesenth giendRcan Rvﬁeali%g%th -H;

doubl e, bo at. the. ndi cat LI OnNS. [ .
pur po ﬁPH?hSKH%h tkfgkgggﬁgkgﬁé#%ﬁﬁfg5§ %k'%fgﬁgaﬁ?ﬁ“
St r uctyraall REafgBotian {pydpyl R4 ind Roubbethimanbid; Rawel Resm both -H.
omtted fromthe cycl ohexane rings in the taxane

skel eton represented by Structural Forrmula (VlI). The
basi c taxane skel eton can include zero or one double
bond in one or both cycl ohexane rings, as indicated in
Figures 3-23 and Structural Formulas (VIl1) and (VIII)
bel ow. A nunber of atonms have al so been omtted from
Structural Fornmula (VI) to indicate sites in which
structural variation commonly occurs anong taxo

anal ogs. For exanple, substitution on the taxane

skel eton with sinply an oxygen atom i ndi cates that
hydroxyl, acyl, al koxy or another oxygen-bearing
substituent is commonly found at the site. These and
ot her substitutions on the taxane skel eton can be made
wi thout losing the ability to enhance and stabilize

m crotubul e formati on. Thus, the term"taxol anal og"

I L a o o,



is ABI-007 which is a nanoparticle coll oi dal

conposition of protein-stabilized paclitaxel that is
w0 e@oneid uted in saline. Typically, the taxol PEabmgT021642

used herein are represented by Structural Fornmula

(M1) or (MIIL):(M1). (MI11). RIOis a |ower alkyl

group, a substituted | ower alkyl group, a phenyl

oup ' I WU et 165 or -OR1

. R BB e o PO o R sl s o

al kyl group, an aryl group or a substituted aryl

group. R12 is -H, -OH |oygy al kya+ substituted | ower

al kyl , £ower al koxy, substituted | ower al koxy,

C er alkyl), -O@O - (shbstitutied | owg

O (llower al - S{CH2- O (Il ower
. oNtak ' R4,
R14 is -H -0O 1 over al koxy, O C(ONT{I owner ,
substituted | ower al koxy, -OC( O -(substitutjgd | owner
alkyl), -0-CH 2s0-P(O (OH) 2, -OCH2-O (Il owerSal kyl),
-0-CH 2- S-(lower alkyl) or, taken together w th R20,
a double bond.Ri 5 -H, |ower acyl, |ower alkyl,
Eubst Atcotpduhdrepresedtkd by a atrkaphioriyla sekciediianet hyl |
-OC(O-O I ower al kyl), -OC(O-Q(substituted | ower
al kyl), -OC(O -NH(I ower al kyl) or
-OC(O) - NH(substituted | ower al ,@f{i) R16 i s phenyl or
substituted phenyl. Ri 7V#% -H “fower acyl, substituted

| ower acyl, |ower, al kyl,osubstig-uted, || ower alKkyl,
t/hi onmet h R18
on
ﬁd’/ a r six

| ower al kyl grlpup, a substituted | ower allkyl group;
phenyl group, 9 substituted phenyl group.SRZO is -Hor
a halogen. R2I is -H, |ower alkyl, substituted | ower
al kyl, lower acyl or substituted | ower acyl.
Preferably, the variables in Structural Fornulas (VII)
and (VI11) are defined as N&i | owsNaR10 i s phenyl, r

- but oxy, -S-CH2-CH (CH3) 2, O—-S—CH( )3, -S-(CH2)3CH3,
-O CH(CH3)YR, - NH CH(CH3) 3, )2 or |ar

-chl orop R11li § phenyl}| (CH3)RCHCH2- 3 -2-fur
cycl opr opy lLuylLz [ - GHANCH3
-(CH2) 2- - nor phgyi no; FN3 i hyl , N,9|R13

taken together, |pre -CH2-; R14 is -H, -CH2S
-CH2-O- P(O (OH) R15 is CH3CO; R16 is phenyl;
-H, or, Rl7 and ‘R18, taken together, are -0-
is-H R0 is -Hor -F, and R2 1 is -H,

1§(( 8; A?g_llg{lg(lq‘(%&z%e{l wsi’%n B%%éilg%%rﬁfaglﬁf-caﬂy acceptable carrier or
-0 : folflvithg Srlet@aChdrmula:
2%%&%&%@&%&%@@2 Ctj axol ganal 0g cz?r?u :

al so be bonded to or be pendent_froma,
phar maceutical |y acceptabl e pol§Neror Much as a
pol yacryl am de. One exanple of_a pol yme# of thiR§ type

is shown in Figure 24.,°The terfn "t axol analog"w as it
I's used herein, includes such polyners| The
bi s(t hi o- hydrBride api dj di d KN can?
hod ofNfhe invehtion. Rhe net hjjd ;
)

be prepared by a
of preparing the scl osed bi s(thio-hydrazide am d
di salts includes the steps of conbining a neutral g

bi s(t hi o- hydrazi de"am de), an organi c sol vent
wherein:

50



and a base to forma bis(thio-hydrazi de am de)

sol ution; and conbining the solution and an organic
wa@piedatowent , thereby precipitating a disalt oOPCT/H82005/021642

bi s(t hi o- hydrazi de ami de) (e.g., conpounds represented

by Structural Formulas (1)-(V)). The neutral forms of

t he di scl osed bi s(thio-hydrazide am de) disalts can be

b cat i o0 R ik o EGaRAPARaRK o SR sprie chained

ent i thydeocaNNT bEclpS OF TAXOL ENHANCERS and al so
SRR SRS
entir ol %ﬁ%ﬁﬂ%?oxﬁ; ot 8D tRHR AR PN B RF I§nd R%l taken to %ether with

i ncorporate ereln by reference.” Typica , at |eas
aboutthe sarbom had niéggew atbes e whichtthey dradendade ardfpt By anfl R4 taken

for each, nol ar .equi.val ent . of neutr al .

bi 5+ AT e P By sty ey s gl form & nor-
2 to aboutic BeteBeiMR! BIY SptiofAllPRBEERI0ARI Aohbdtiagout 2.0

to about 2.5 equivalents. Suitable bases can be strong
enough t o 4 &af ot lané bi s(t hi o- hydrazi de amide) to

produced Lsalt. |In vari ' 2

can be an J%%p?%FﬁF?¥§5¢§¥%§ﬁ§@?%gggghﬁﬁé%gﬁﬁﬁﬁﬁgf 1sa

but y| siitAgseudtallywecéptiia} divatenagarioni um hydr oxi de (e.g.,

t et ramet hyamoni um hydr oxi de, tetrabutyl anmoni um

hydroxi de, or the like); an alkali netal hydroxide

%dyi t hf%?e%l{%ﬁﬁ@@ﬁhgﬁicpﬁqggéiﬂgﬁg gfaaﬁﬁilgewh@%@%gﬁﬁnaceutically

dr oX or t an a et a
al koxdodeptalsle catioreis R&d ior K€t al ani de (e.g., sodium
amde, lithiumdiisopropyl amde, or the like). In

some enbodi nents, the base is sodi um hydroxi de,
ot ASei g > I . . 1
1 o G e B E e ally
pr ef ezcabptyhle sotibrisN® dr oxi de, sodi um net hoxi de, or

sodi um et hoxi de. In various enbodi nents, the base can

be an al kali netal hydride (e.g., sodium hydride,

%E?t ashdhmaPndsdutial cBipbfiBioh bK€laim@ 10ivvialeNt, i9®! R| attPRLare the
e.g., gnesi um oxi dé) a Cl-C6 al kyl al kali netal

(e. g.sanmtmengd|Rsi andiRurdre thersamp. aryl al kali netal (e.g.,
phenyl lithium. Mre typically, the base is lithium
hydri de, sodi um hydri de, potassium hydri de,

Bt yl Thd frasibcduety csahosiion BECYiRORARAEN:

phenyl lithi um phenyl sodiu or phenyl| pot assi um ,
used hereiﬁﬁsaﬁoﬁﬂﬁﬁbpnﬁﬁggk$kthQ§@éE£}tWW@ﬂKtmgagﬁhn?w'
pot asgi UM CESi HHpa upi di um The organic sol vent

can b@ﬁ§ﬁ§Hgﬁ%aﬁﬁ® E%P@é%?pmhich is stabl e when the

base i s adHeghd Rs @&e @hott ivdepealiertlyeHh as aliphabic ly dulatitded aliphatic

am de) and the organic.solvent. Typically, the organ
sol veBPup.fliart @nd gl & Bibaiiated|dy Gugipgtitited aryl grotp, or Rs and R,
bi s(t fi & {Z% 8z Lfle, M@ sihied 02 LIRS sBMtddNe Tl B 6u.0
forma so iod.” 1n various enbodi nents, the “organic
solvent is water-m scible. The organic sol vent can
enerally be selected froma_ (Cl- al i phatic al coho
2%.g.TL%%Wﬁ%ﬁﬁﬂWC@ﬂwgﬁ@ﬁﬁoﬁpﬁgﬁﬁgﬁgkWh Bt opanol , or
the like),va Q@Fgﬁ i phati c ketone (e.g., acetone,
nmet hyl ethylske oné?JZ-butanone, or the like), a C2-C4
al i phati ¢ Ri et Rf eregach dpwhistitpitedearhmsybstityiedpyl giovpeand
di i sopropyl, ether, or .the_l]. a C2- s
cycl oal i ph F"%‘Eﬁﬁ@ie cpeh ﬁ?‘fbslflé'?%daﬁm%sﬁﬁgﬁq aliphalis group:
or the like), dinethyl formam de, dinethyl sulfoxide,
N-net hyl pyrrolidone, a glycol (e.g., ethylene glycol,
propyl ene glycol, tetranethylene glycol, or the like),
an al kyl glycol ether (e.g., ethylene glycol dinethyl
ether, or the like), and aéetonitrile. Mire typically,
the organic solvent can be sel ected from nethanol
et hanol , propanol (e.g., 1-propanol, 2-propanol),
but anol (e.g., 1-butanol, tert-butyl alcohol, or the

e o o



causes the bis(thiohydrazide amde) disalt to

preci pitate out of solution. Typically, the organic
wa@nitesadowent can be selected froma C5-ClO al ke€EUS2005/021642

(e.g., pentane, petroleum ether, hexane, heptane,

oct ane, isooctane, or the like), C5-Cl0 cycl oal kane

(e g., cycl ohexane, cyclopentane, or the like), a

2 t ~

ace ) lﬁi thlé}%%C%ﬁﬁ%g tcé/l%ggsmmgép(?]ﬁlrﬁ?@ \@Béaremq{ OiQYﬂ{ anld ll(l; is H, or an
et heralipbatir. or sabithyted etiphydticetrdigr , di et hyI et her met hyl
propyl ether, or the |ike), benzene, tol uene, and
xyl ene. More typically, the organic antisolvent can be
Re! e‘qﬁlfég)h 5@6@“1@51 la&lnp@ém@ﬂ of @Faﬁ‘ﬁ QQ,V\!Vh&Eltﬁq{;; e(n% 1, are each an alkyl
pr opy 1-propyl or”2-propyl), nethyl propyl ether,
et hylgroupppyd RetshHror nmathylyl tert-butyl ether, nethyl
acetate, ethyl acetate, propyl acetate, pentane,
hexane, cycl ohexane, heptane, and petroleumether. In

gone aadiARRbScal hRpOdiaaN, CCRIh 26 Fhepsth Reand RS afe each a
C5- C10 al kane orm%S C Olcycloalkane I n various

pr ef eubgifutefiootnswbstitytedtphenyd egeum anddiw dnddlassp eackanethyl or ethyl,
hept ane; or, the organic antisolvent can be diethyl
ether or ethyl acetate. In various preferred

2RO OATHE HaBmadelificQ compbsitiendbi Sl enf whasintae phédyy kroup
ert-butyl ether. In various enbodi nents, the neutra

bi s ( trRPISsenyesk bizR vanchike bynye gwueée@sﬁéﬁ%y Ry 4t optionally substituted
i nsol | I thereby formng a

m xt u‘y@ 8rvl\é/lner eglf? g@%%%ﬁ%ﬁ%etf%e base wWth the m xture

forms a bi-R(f40H-By,dChzI,dE, R de)-CORYLCOR., -TIpiak - O0H,
the bi s(thio-hydrazi . de ut

GonerS04h WeoVSER e BUBED: O 500 oMot 0SRGR

the new@rb! %ﬁﬁbtﬂ@hmceewe NHIC ORI, AneHCONRpEd per
each l[1ter of Qorgani ¢ sol vent ., or typlcall betmeen
about NHGGN&RFG{ abuwcmmznﬁﬂkﬁQiﬁR%}heNReGDﬁ\HRaR ), -C(=NH)-NH,, -

RN iR e ST AV N v U
neut r g =RRS( N R)) YRR =N RRHY ENFUCR=RBIINARY per

each Ilter of organj c solvent. As used herein, a

" bi S(N{-@-(WHI)‘&\KMB aNIHE)(= Mhmnmﬂﬁeﬂwwa from

th I t Qs DXFF

am AN AR, MR N B PRy i SHDEG,
such agtbeNgHUN(RIR Di-NRE 1 emmlmdam% )-NHR',
bi s(thio-h draZ|de .anide nDnosaIt t he

bi s ( t-ANRS-GEAVRHNR R 2. sDIFINHR}, -NRR R k8 02 )Ho2, -SO;NHR’,
pret el ﬁg{@ OEHTRR: HASCRAIANE SRR skhanal
’he ba out

Prefe SE° 15 about - 2 Tiol af nDIar
aqueala;wsgammmaf OSHdsRaprS(@t)R*’e -B(@),BF,atfleyeifi R3R’ are each
about 2 to about 2.5 nol ar. preferred enbodi

the ongensnéenily apcalkyliggoup, élfoa??éw SEPS EP%ﬁWHat’tcﬂ@t%%@’éhc group or -
is a ap B

SR R N 5, A AL 20

mol arhetélfbeycﬂllcigt(tdp ovhloyedit thziatleyl, amndﬁ)c mdsaima;oma‘ephetemcychc

by the present in . on are the oS

her ei §fOUP FEFerantg b aE 3&@6@%&%@8@&@9 hefs 3l gt represented
For muj Ry AR ith

am des)f1 é?p%g)(?}e%ea}cﬁ ﬁgﬁ%l%y;ﬁhégdeeggﬁﬁnﬁgd to pr epar e0 e o more
t he diekmtadsgroggsrrepresimeall RSt r uct ural  For mul as

(1)-(1'1) cap. he represente

St ruct ur al 1%lzl;’c?ﬁzrm %aﬁ?‘ﬁkﬁy 'é\# ]g‘eizhe vaﬁ SoﬂéI&R )2

have hNigCceRE -NBICHOIR B ORENEEE@)REANERE NR§)2,I n

Struct ur al Fornulasjéﬂ%ﬁéll) ectlve Thus, as

Used ATNHCOMNGEXL r e@m&@@ﬁmd (NCHRS QIR -COR", -
at | east two hydrogens (e.g., the hydrogens bonded to

the nitrogen atons in Strudtural Fornmulas | 1) and

(H) which can react with the bases descri bed herein

to forma disalt. hi Structural Forrmula (1), Mris a
pharnaceutlcally acceptable nDnovaIent catlon NQ+ S

. T o g, g,



sodi um hydr oxi de; the antisol vent can be heptane; the
neutral bis(thio-hydrazide am de) can be:and/or the

WO ews0ed94bi s(t hi o- hydrazi de am de) can be: TheP@F/ESMN$/021642
invention is illustrated by the foll ow ng exanpl es,
whi ch are not intended to be limting in any way.
EXEMPLI FI CATI ON Exanpl e 1. Sodi um

1 it GBI ORS 45 SR R PR BH S-ER

sti rr8goy’ eaﬁHSO)hN(Roj) -NHSO,RY, -C(=S)N(R" )z, or - C(—NH)-N(R )2;

NSRS (T LRSS TEN R TTREE N

g) in THF {2 ;

resul fi G rﬁl&é’éf@c & Qith alkyl

4 houérlgl%tfﬂ]é&%ﬂrégg?ﬁp@?at eg{a{@%éll E@%gb col | ggte oy At

filt rl&ﬂmad:lrylaalkiomhmleaﬂlmxy,ﬂlammﬁndi@i, laune, ?ﬂkeflamlne or

resulé %9 solids were dried in vacuo (0.1 nmHg) for 12

hour s2i2lkYlamiRE el | ow sol i d wei ghing 1.53 g was

gbtlaISnsd( lﬁ?ﬁs %@%@?f‘&ﬁéﬂc@q&& lic ércﬂrpzpli)r\]/(c}éﬁ tﬁcataﬂl)non -aromatic
(m |, em a cd

For ctmmmmg@m repreBREdby® samdm%% )ol that Geyaprise a secondary ring

0, 0 0, 0,
3.15098 4 faorg ggflorgll§f%célat@d or aﬂcyf'a%e{? N 13.07% Exanpl e 2.
2-QS[ ' -nmet hyl -N -t hi obenzoyl - hvdr azi nocar bonyl ) -1 - ( et

hyl t hi obenzo gl - hvdr azono) - et hanol at e: 1K‘Bound 1)
%t ho'Bheﬁphama%@uﬁpﬂGCmoélFl%pf ShimBoherrimnaephem) 35381135

g, 8.95 (49
N- Mal ISRW lﬁ\ﬁ %%H{benzgh %na‘i‘%%u@&ﬁﬁtgﬁ e dC 1ag 4c? nyl c1-ca
(1. 798koxy, 4:8 OaRhipalayl, Caot? heloglesat, phmyl THmzylepwhdyi,nDH -NH,, -
solution was filtered, then the filtrate was cool ed
with B &y Brcd/Neeon-68 h fol | owed by freeze-drying to
obtain Conpound 1 as a solid. 1H NVR (DMSO d6) d
(ppm: 2.15 (s, 2H), 3.45 (s, 6H), 7.0-7.2 (m 6 H),
30.2- TTHe ﬁh‘ﬂn‘mécbé)uliczﬂloempoﬁtiah of Chlim®3f whereinYis -CRsR¢-; Ry and R; are

G 9H18NANa2CRS2- 49. 91: o
N12. 2eoth pspbiiut 2@“ St}l}“& Tzlphaﬁf s R %Bd*‘né&f%'% or an

stl rr Vb - bi s( N _t hi obenzoyl -
@@@%ﬁygﬁﬁégfﬁ%al%h{gézg&bl n THE (15 nl) was added

a sol utlon of Na(]—| (0.184 g) in MeOH (15 m). After 15

om t enper a t ) )
S0 e T e S AP SO A AL a o FRAERR L Al Regrp gptn o co-c8
to i é%}lcqioalkﬂ upfbﬂtlbﬁzmy QibaingRdRaNaIeaf b8 alkyl group.
filtration.” The physical data for the precipitate was

is in accordance with that obtai ned from Met hod A.

np. Li t hi.u
BN syem i somposiien T Gl HoRaeisiBHe Redse ot
t hi obaibzeted dﬂyaﬁltﬁgm)axﬁtmamcmat gietigonpound (4) To a
sol ution of N-Mlonyl-bis(N -thiobenzoyl- N -nethyl
hydrazide) (8g, 20 mml) in THF (90 m) was added
['1ithiumdiisopropylanmde (LDA) (20 mmol, 2Min
drept afibé ﬁhﬁatduyﬂchi&mmelﬁoabf 01, 32amiictcheR nind By e hath
stirred. for pitate was:'col | ected,
was het! SIFHIAP tobi g%g ‘gf’l? clto give a mono |lithium
salt of NMal onyl - bis(N -thiobenzoyl- N -nethyl
hydrazide) (6.5 g). 1HNVR (DMSO-d6) d (ppm,
¥4.71- K Barmaneuti omBoSTRORCOTBIAINDMP) @p@ﬁq}]t@aIAy acceptable carrier or
Dilit h
2+ (S ond fpopReund TSRy Sosng piges formuls;
hyl t hi obenzoyl - hydrazonoVet hanol at e: Con'pound (5)
Conpound 5 was prepared according to the nethod
described in Exanple 3 except that 2 equival ents of
LDA were used instead of one equivalent. 1H NWVR (DVSQd
6) d (ppm: 7.61-7.12 (m 10H), 3.82-2.29(m 8H).
Exanpl e 5. Ethanol am ne; 53
2- (N -met hyl - N -t hi obenzoyl - hvdr azi nocar bonyl )-1-(meth
yl t hi obenzoyl - hydrazonoVet hanol ate: Conpound (6) The
rmnoet hanol am ne conpound was made in a simlar to

1. i p—



usi ng one equi val ent of ethanol am ne instead of LDA

1H NWVR 4783 (DvsQd 6) d (ppm: 7.72-7.33 (m 10H),
WQ280/0®96B(m 13H) . Exanple 6. D et hanol am nePCT/US2005/021642

2- (N -nethyl - N -t hi obenzoyl - hydr azi nocar bonyl ) -1 -(neth

yl t hi obenzoyl - hydrazonoVet hanol ate: Conpound (7) The

di et hanol am ne conpound was nade in a simlar to that

in Exanpl e 3 by using two equival ents of ethanol am ne

i nstead of one equival epjz+of LDRg*1H NVR 4783 (DVBO-d

6) d (ppm: 7.69-7.31 (m 1CH), 3.78-2.64(m 16H)

Exanpl e 7. Magnesgi um o o

2- (N -met hyl - N -t hi obenzpyl - hydr zi nocar honyl ) -1 -(meth
yl t hi og§nzoyl - drazon

pH of ' of. in

t hi obenzoyl -ahydr azi nocar B@nyl )-ijﬂ(mst hyl -t hlsubenzoyl h
ydrazono) - ethanolate ( 1 mmol ), and the m xture was
stirred for 3 hours. The precipitate that fornmed was
col | ewhﬁdinand washed with water, and then dried to

? :O\Fl)% cg%g n e%gtlﬁ sl %‘@é %n%ﬁ@%kfoﬁ‘g‘%% %DW&R‘;Q)% €hth -H:

8. CaRFhﬂH‘Rg are both phen}tr)l R; and R4 are both ethyl; Rs and Rg are both -H;
2 psr' -nmet hyl -N -thi obenzoyl - hydr azi nocar bonyl ) -

' met hi e Rbaapei 4-cw1aplépwhé$s aafl Radtn bR meé&ﬂp%uﬁane’fhyl Rs
(9) TheH‘F:aI ci um conpound was nmade in a simlar to that
in Exa e 7 by using Ca(OH)2 instead of MgO 1H NWR
( DI\/ISCRQ gd R, rppoih 4-thetiox ¥pldhyl; M3 ah@ Ry aredhodt a2ilf5i(Rg and Re are both
8H). Exanple 9 Monopot assi um
2- pSPHEet hyl - N -t hi obenzoyl - hvdr azi nocar bony! ) -1 - (et h

Kll- }\/2: %bj%g %¥ érf I\I'B%tqgl%églgnz oy(fl Rﬁr&%lb% yl ﬁgyd r ggz]?leﬁ%p)& 15 £

(m cr RnbizeR) are EoﬂQﬂlegylé Rzaﬁd Rmaﬂe)boﬂa@h}slugpm‘nie@}’l R 7O-IT;
nmL of _absp] ut e_ et hanol hi us e
Wt Bt AR Rage bathgl rrerpan iyt Hrcind Ry ol et g s o

sol ut{,of ﬁf pot assi um hydr oxi de i n nmethanol. The

resul ting Solution was filtered through a gl ass

acr odRs anCI Reamdnih 3hdinahoeypheayleBs el Bhaaboth methyl; Ksend Reare
this ntrated solution, 5 nk of ethyl acetate was

added, 0 b owed by anhydrous ether until the resulti ng

sol utr Qnd RE%@OQ’J Pg%etﬁbk%h%ﬂﬂdullk el Ragre beftt medyl; Rs is methyl;
cryst a i zati on overni ght har dened precipitate was
brokeRsLﬁpHA/l th a spatula, filtered out, washed tw ce

wi th gnh ous h I I 0

afforg X(ﬁgﬁ%rﬁc]? asg%a%%g %’r@? s?rgn(Ei R“eage ?(?%V%Q e:st %%and Reare

(4. 05p&th -FAQ%9 . 1H NMR ( DVMSO- d6) (a m xture of

taut oners 7.4-7.25 22 ( OH), 3,60,

3. 45 Bmén Rwe@{)l%ﬂ@t)@}?h@ﬁol RazanﬁlsRLt azg]@@tﬁé%hbﬂé Bgand Reare both -
(si ngh%a . IR (KBr): 1686s, 1572, 1478 cm 1 .

Anal | cd for C19HI9K2NARS2 + H2O C, 49.98; H,

4. 64; RKan®BR5fxe bdth 4-2hidvophEnylnR; afd R4&e B6th Ihbthyl &?&Js iiethyl; Reis -
8.67; N, 11. 91. Exanpl e 10. Di potassi um

2- (N Hyet hyl - N - t hi obenzoyl - hvdr azi nocar bonyl ) -1 -(nmeth
| t hi gb
Vbt o RO GRE RY b oS REROANCHEANORALR R (UBOMHcthF) Rs and Ryare

hydrabotctheH,(m cronl zed, 5. 006 g, 12.5 mml) was

gg?ﬁ: %gﬁ}llm@, D } mﬁﬂ;ﬁ;&p@ yggli entd%pag? l}?tgg?zeﬁll?.\lpét Rs %nd Rgare both

st anda d sol ut| on, Aldrich). AUmaterial except a few

partlc es di ssolved and 6 nL of MU -Q water was

added Ry endiRé arecboth 2,3+dimetoxyphenyls Brend Ragrehaih methek Rs and Rsare
remai ning. The solution was then filtered through a

gl ass acrodisc (Gelnman), tise filter was rinsed with 2

nL of MIIi-Qwater, and the conbined sol uti on was

diluted to 50 mL with MIli-Q water and lyopliilized

to produce a t|tIe conpound as yeIIowfoarrs (6 17 9).

I R A~ | A -_— o~ A



6H), 2.11 (s, 2H). IR (KBr): 1561, cm1 . Anal. Calcd

for G 9H 8K2NA2S2 + H2O C, 46.13; H, 4.07; K, 15.81,;
wWOR00600B3% Found: C, 46.08; H, 4.21; K, 16.05;P¢¥/US2005/021642

11.32. Method B: Alternatively,

N- Mal onyl - bi s(N -t hi obenzoyl - N -nethyl hydrazi de)

(mcronized, 5.006 g, 12.5 mmol) was dissolved in

anhydt;'()%_s[ﬂ,THF (62 m). Into this solution, and 25.1 nL

(2 equivaient) of 1.008N solution of potassium

hydr axi @i Rurévesth arsetinfedadxypldnyil; R ;sdndridarelbsth mutthydnRs is methyl;

Al drich) was added. Fromthe resulting solution,

sol véhtiSwHs renoved under reduced pressure to | eave

about 5i ]@132 i4.y; j . whi [ i

Wi th %1n y rZ%%g(gt%l %édr Hllgllrillt‘8 ﬁpﬂgﬁg’aﬁ ye o?vbé%ll I%léa}[h%ag 9 and R are

obt aitegld-H;The solid was filtered out, washed tw ce

w t h _anhydr ous. et he d vacuym dr i at. 50 0C tqg . .
i e ol Kepobab o itlar e R piRetc patgthyh Bujs methyl; Rq
NVR datg. were identical with those obtained above in

Met hod A Exanple 11. Cholin;

2- ( TR{ andRFay¢ both -2 hrilichlerepdghylhRe piad Rnare dodomythyl; [Rs(and Re are

t hyl t hi obﬁ_nzoyl - hydrazonoVet hanol ate: Conpound (11)

Into 2XReHsred sol ution of

N- Mal @yl 18] 226 Dbth s -ahestiz@yhenyl\N Rt Ry lard Wik aztide) R{ d Reare
g, 5 rrlln’r%ild)gl n 65 ni of an}ﬁ%rc})’us 3THFIR\/é\‘/as added BHR °

dr opviiatle-H; 32 nlL of a solution of choline hydroxide

(455 oL Ry PP o

preciyih @i on of a fine solid. The solution was |eft
for 1 hour for the precipitation to be conpl eted.

Th
or ecilpi 816t e b RPhERY el 15k R+ K6 bABARE Y & Bond Re are both -F;
o0 VR A bt 29 4 GEOBAGRLI AU I FhIPR s methyl

a palk;iyeH] ow powder (2.14 g, 85%. 1H MVR ( DMSO d6)

(a m xture. of atorrers):‘;l% © 7.4-7.35, 7.24-7.19
(m " g Ty e babsgonobkgts WBE R e ol fisi i g gt
3.45 3.19 (singlets, 6H), 3.10 (m 9H), 2.64, 2.32

and 2. Singlets, 3H ) . IR (KBr): 1686s, 1586s,
1482sRcandIR, arEhaﬂrp:Wel_op@pyDl% add Rapre both ethyl; Rs and R_6 are both -H;
b oty e et P cyetoprapy ! Mk R Gre W Raetiy S R AR

t hi o-jk-gget hyl cvcl opropyl - hydr azonoVet hanol at e:

Conmpound’ (12) Into a stirred clear solution of NaOH

(24. Rapd R, B¢ bethrd-inethylepelopopyliRs and Ksatpdeath methyl; Rs and Re are
N- Mal on | bi sSf N -t hio-1-nethyl cycl opropyl - N -nethyl

hydral%q éISI (110 ng, 0.3 1 mmol ) at roomtenperature.

The rrssld @ Hre 56hULnethyWsslobidplEReGnd Ryare ik niekyly R4 i€ methyl
was colcsal ed wth a dry-?llc?g/' E’rogs—,l bath foll owed by
freezanddReibrid; t o obtain Conmpound (12) as a solid.

1H N . .t o d= IC

ary Ss R Bou - RFleys iyt o Tl ety Rs s ooyt and
Exanpkgis18; D sodi um

-CN -net hyl -N -t hi ocvcl opropyl - hvdraznocar bonvD- | - f et

hyl t hRn%rv*Zwa? Bk L-mﬁthd}cé{sléHWé(E ﬁaﬁaﬁé%é?e @ﬂwﬁ}w&; Rsis

(13) Tl ' b um gonmpound was prepared by a simlar

met ho’?j-Bfogg’%%a%t@{?L}g]eg’for Exanpl e 12. 1H NMR ( DVBO d6) d

( ppPMR; SR, drebothHymethyBSclopropdtRs aBd R afeshot2 nidfhyl R s7nd Rs are
(m IH). 3.41 (s, 6H).Exanple 14. D potassium

2- (N 2GRN - ¢ hi 0- | - et hyl cvcl opr opyl hydr azi nocar bo

nyl) Rllaﬂd"ﬁ} 43 botai-Rietnit ¥pS ¥ &, QRE ) ke B EAZDMI)and R¢ are
et hanol at e: ™ Conpound (14) The di pot assi um conmpound was
prepabeb-By a nethod sinmlar to that used for Exanple

12 except that KOH was used instead of NaCH 1H NWR

(DMSO-d 6) d (ppm): 0.39 (8% 4H), 0.82 (m 4H), 1.18

(s, 6 H, 2.60 (s, 2H), 3.38 (s, 6H). Exanple 15. Bis

(Thi o- Hydrazi de Am de) Disalts Have Significantly

Geater Solubility



Than The Correspondi ng Monosalts And Neutral Forns A
conpound was wei ghed and water was added to the

W@ ovpo0ado such that the resulting concentrati oPCDUS1008021642
conmpound was about 100 ng/nlL. The m xture was then
shaken wel | and sonicated (about 5-10 m n at about 50
00 . If the added anpbunts of the conpound were totally

sol uly I j : €nrC e: d

o t e e R AR Fe b U RS MRRHOE oERT AR s and R
soni cad BthuHt i | a suspension was achi eved. The

suspension was then filtered through a O. filter.

The: i ang R b D ErBH AR BPIoBY o Ao Sid R BomE TR bisaend Roare
m xt Y@, Wps anal yzed by HPLC to determine the

concentrat’ion of the conpound. The HPLC system

consiRtand Rafard beth RRphehgioydogrepylf RgiahdRe are\NokhmingthytRs and Re are

DE) ﬁ%%igged with a nodel 1100 quaternary punp, a
nodelO¥! aut osanpl er, a nodel 1100 Di ode- Array

Det eqt OfnfrQfard ot qtﬁfeh'ylepcla;smgﬁ@}z@ ihd RPkG bafayeiys Ryasid R are
perfornmed using a gradi ent nobile phase consisting of
acet dwith #H;l e-wat er containing 0.1%formc acid. Mbile

phas re de se d,.tiltered t 0 t U
It oo Gape od cugoBnes o pERe S Bt R i acg bom 2
1.0 i/ 4HdR, 2REP&haYE10pentils RIBSER P4 dothxhethyB RYBn@R s8re

anal ytical colum, 4.6 mmi.d. x 150 mm (Waters

Cor p.bottMHif ord, MA, USA) fitted with a pre-colum

filt rra . .60 H-
i s 04Ot AP Rap o R E  meNR, RP LTI 280t 5
? etti mlgaﬂdg{%éf B(bsth lrc9tlb}5¢kyu;s;1jmdmfa achieoth tpatnydnR s mgd Rare both -H;
versi on 8. .Solubility data for each conpo )

t est & iR hwthseatevk Rnandiy ae PﬂTFBﬁfBZéh R a@@%ﬁﬁﬁho{%ﬁ
Dat a L. a i h0- [ -
am ady g pooafabill, REFFRark BN Ak R R, e 1

13 ari), didl Rpwaw bothingethyli Ramd B, ge datherhengl; s agdRabid hatly -H;
than the corre ngi n eutral o n '+, congounds

| pate s COaIOHR: BerSbafauRRs Rafitd FedaoRy

gr eatier , ek She SALMR, lah X, WA HRISOIH MR Both -H; or
neutraﬁm}orn1 Simlarly, disalts conpounds, Conpounds

1, 2,REamgR} af¢ bethaverdpyl Bh agd Basrebottamethyk &sind IRsaye both -H.
than the correspondi ng nonosalt conpounds, Conpounds

3, 4, 6 and 10. Exanple 16. Bis (Thi o-Hydrazi de Ani de)

13, sal A 3olipyatish G&hf)ﬂiﬁﬁ’g"%/guarﬁaeaitﬁﬁllﬁh@%pableaﬁhﬁértoy diluent and a
Than The rrespondi ng nosalts And Neutral Forns A)

Pr oc exbmpwufid repsesgnied dykhnllovingstgipralfomsganal e

beagl e dogs were acclinmated for at | east one week

prior to use, were fed | aboratory chow and water ad
l'ibitum and were housedyi:n tegperature and

hum di t ygortrol | ed roons. Conpounds were pregared as a

intra enousOinjec§1on or| a caf
dr gt rati of. T%{Mre sed flQ
st udy. A0 U ehe 1] & I M rave y

cephalic vein gr by oral gavage. e doge was adj usted
based on the amd mal's body wei ght. Bl oo sanpl es’ were
collected at intervals of 5, 10 and 30 min and 1, 2,

4, 6, 8 and 24 hr (exanple) after admnistration of

ithe cArpopnsitiandopprisinga phaplaseuticely apnepi@lcectiragrios diluent and a

centrifugati,on (50 rp 8. m 0 od

sanpl %ﬁ?&&%%gﬁn%ﬁ byjas t%gg%‘g%é\grig‘gg%@’%w i qui d
chromat ography wi th tandem mass spectrophot onet er

(L M/ Ms) after 50 ml of these sanples were extracted
by protein precipitation with acetonitrile. The
compound concentration was determ ned by the standard
curve (concentration vs. peak area) nmade with the sane
extraction procedure of coisbroll ed plasma. The area
under curve (AUC) was cal cul ated using the nodified
trapezoi dal nethod. The portion of AUC fromthe | ast
nmeasur abl e pl asma concentration to infinity was

T T N o oy




concentration. Bioavailability was cal cul ated by

AUCpo/ AUCi v. B) Bioanalytical Method of Conmpounds (1)
war@e(/@p40 n pl asma by LC M5/ M5 Conpounds (1) aPdr/{S3005/021642

and its internal standard were extracted from

heparini zed plasma by protein precipitation with

acetonitrile. Chromatography was achi eved on an XTerra

colum (Waters, particleygize: fgm 100 nmx 3.0 mm

i.d.) using a m xture of acetonitrile, water and

form c acjd. Analygis waOper forQred onja Sciex APl 365

spectrpneter wth tuyrbo ion spray
gativg ion re ur ednysi ng
LorT- MW FoT i N ode Wi
ime was 9 mn per sanple, )
Conpounds (1) d (3) were quantitated by peak ar e2pd
ratio using |/ X 2-wei ghted | east-square |inhear
regression plot. Bioavailability data for each
conpound tested are shomg*beIOMINn+Table 2. As can be
seen in Table 2, the disalt corrpoﬁnd, Conpound (1),

mul ti pl e-reac
165. 1. The/run

nd

showed much greater bioavglabilidy than,the

corresponyi ng neut]al congound or| nonosalt conpound
Conpou ). Tablel2. Biogvailabijity Dala Exanp \7.
Proces$ d f orNRe epaftng_ Di I

out mrol 6f the Aeutral Jformof a
conpound of thé¢ i nvention is suspended in 50|nL of
acetone. About 2. 04 equi val ents of NaCH is dgssol ved

in ethanol to form38 niL of a 2 1 %solution. The

NaOH sol ution is added to the suspension of the
compound whil e mai ntaining the tenperature at about
Q0C. The mi xture is stirred for about 20 mn. to give
ﬁ cl e@#eﬁ%d%ﬂt&gti %Q@&b@rg%{h alcaclls R nRIdl conthrRff

he solUtion is alfowed to come to room t enperature
and aldeiihis#6ag md thefsubjegitaaredfecveaatdacht oTheompburtd mpresented by the
allowed to stir a?%ut 2 hours and the resulting

pr eciiBlewing stECURA (UEWY by filtrati on. The

precipitate is added to 2 ut nL of acetone and
stirred for 2 hours at r q erature, then
col lected by fiRfrationzand dried under Reacuum for 1

hour at about 52 OCto yield the pure dH;fdiUﬁ1salt of
t he cogpound. 1};,. Prepanati on oflDi sod
2-rN -EE | M- DR Z0 -hydjg?hnoeé}b _?{

(et hyl -t hi benzoylNhydrazoﬁbVéthan@fate: npound’ (1)
Compound (1) was prepared by the above geneffal nethod.
The anal ytigal data was as follows: 1HNVR (BVMSO-d 6)
(ppm 7.38-7.02 (m 10H), 3.51 (s, 6H), 2.13 (s, 2H)

El enental Analysis: Calculated for CI9H20NANa22S2: C
49.34, H4.36, N12.1 1, S 13.87; found C 49.28, H
4.18, Nrdid. 91, S 13. 63Exanpl es 18-20: Preparation of

Di sodi um Bi sft hi o- hvdrazi de am de) Sol ution A sample
of a bi s(tYiioa byciient boel ama sibjtitpedrop onsubstitutedsstigightrshained
was conbined with 40 niL of absolute ethanol to forma
nixtdﬁ'“ﬁ@ﬁﬁdg?ﬁWiy. Aqueous sodi um hydroxi de (3.0
grams NaORj.R, 3reQnddpchi®datly VaS apaielatié rduE?a Bubstiti& aliphatic
with stirring at roomtenperature, and the nmi xture was _
cool egtoum anarylexoweer BHbeiEyledasyl@roupher Roaiebls taeaitogather with

hydr oxi de, addi tion vessel .was.rinsed wt

e S ERB0 Bhd DetT B B hidh 8L s oo BB RYHER. taken

M Xt UoBethdi Wil fRddidonQRd nitheefiattinuy t6 Wiklsh thiel afessbrided, form a non-
110 m nutes. The resulting yell ow di sodi um,

bi s ( t #ipmatiy Heterocpdicainorptiosdlly fuserhtopsarei@ptas HiSd i nt o
three equal portions for the foll ow ng exanpl es.
Exanpl e 18: 63% Yield of Bisfthio-hydrazide am de)

Di sodium Salt A one-third portion of the above yell ow
di sodi um bi s(t hi o- hydrazi de am de) sol ution was
conbined with 17 nL of nethyl tert-butyl ether and
stirred for 60 m nutes

General Met ho



(precipitation occurred in less than 30 m nutes). The
resulting slurry was filtered, washed with 10 nL of a
wa memi9esur e of et hyl acetatenethyl tert-butyl PE/NS2005/021642
followed by 5 nL of ethyl acetate. Residual solvent
was renmoved by vacuumto give 3.51 grans (63% of the
di sodiumsalt of Conpound (1) as a pale yellow solid.
A yel | ow cont am nant s visible. Exanple 19: 87%
Yield of Fz?se'%g‘]f’%%ﬁfl@?hydrazi de anide) Disodium Sal t
A one-t hi rir* pos phamasdutichity adeptebleehdromaldhsationand M** is a
bi s(t hi o- hydrazi de am de)  solution was conbined with
17 nirhermaeutigalln aseentphle divalsnhediodand stirred for 60
m nutes (precipitation occurred in | ess than 30
m nutes). An additional 17 nL of nethyl tert-butyl .
8. her Theconastdiad of Qldilmes 7, edutein thg phhincdcestiaatly yucceptableveasion is Na
stirred for an additional 14 hours. The resulting
slurrf¥¥as filtered, washed with 10 nL of a 1:1
m xture of ethyl acetate:nethyl tert-butyl ether,
followed by 10 nL of ethyl acetate. Residual solvent
3as r Enoceapdumpd wi Claim 38 wiiexein the phagmasmetiqadly Hpcaptabiheation is
di sodj.um salt of Conpound (1) as a pale yellow solid.
No yelFow contami nant was visible. Exanple 20: 96%
Yield of Pure Bisfthio-hvdrazi de am de) D sodi um Salt
A one-third portion of the above yellow di sodi um
#0.s ( t Fhomkthdd af Clamaif, sdpresnthg chater esmubirdiugaesisiprtipancer.
17 mL of nethyl tert-butyl ether and stirred for 60
m nutes (precipitation occurred in |less than 30
1 NUt €69 methdd 3¢ dildiino3ve whdfbinthe @bmiptuly/is chesdinibisteydd with an anti-
ether was added to the resulting thick slurry, and was
st i r r eapegragenithalcirbilizen AcTPMESr s. The resul ting
slurry was filtered, washed with 10 nL of a 1:1
m xture of ethyl acetate:nethyl tert-butyl ether,
inl | oWesmbihod O f Cilainf 3% thyteimthetcatpouiResicderaimisistevahwith taxol or
was renmoved by vacuumto give 5.35 grans (96% of the
di sodi#radeg ef tarolconpound (1) as a pal e yel | ow solid.
No yel |l ow contami nant was visible. Wiile this
i nvention has been particularly shown and descri bed
¢8.t h Thé erthodes Glamp% fderau ZesDo B mehRs ateltbe safie; and R; and Ry
wi Il be understood by those skilled in the art that
vari off€ % Rfes in formand details may be nmade
therein without departing fromthe scope of the
i nventi on enconpassed by the appended cl ai ns. CLAI M5
What The olethioded Glam 43, whermmpound represented by the

foll owi ng st.ructural .for : +, Wher i n; .

is a coval r'H"a88%?}6%11303‘1’2@@?365'&?@&%g}'ﬁ%hgﬁ@é{&t{ﬁggg" crs-
strai ghti=chy siefcOydragarhy! group; R1-R4 are

i ndependently -H, "an aliphatic group, a substituted . .
al i phati c BseupReams ea¢fy1ndgrf€tljldpfltgr -Fh a8 glipkgtic pr sHbwitytpd aliphatic

group, or an k i .

o 1 1ot aRa £ A RERS AL Eh A i 3T B AR and R
R4 t alekBn topetichare MWCRICE Aidstirtddat vambstitutedogleylend groap.

to which they are bonded, forma nonaronatic

heterocyclic ring optionally fused to an aromatic
ring; Zis -Oor -S; and M+ is a pharmaceutically
accept abl e nonoval ent cation and M2+ is a
phar nAheutetlwdl df\Claiac4htvdiekendi val ent cation. 2. The
conpound of C ei m 1, wherein the pharmaceutically
accept abl e Ycar$@kRek Na+ orK +. 3. The conpound of
Cam?2, ' I ' up: and
ot on | s R B e b s
is O Rl aRdaRRRanre dable aselstitedioRBisnpaitivad alihatin group.
sanme. 5. The conpound of C aim4, wherein:
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Y is a covalent bond, -C(R5R6)-, -(CH2CH2)-,

trans-(CH=CR)-, CW (CH=CH)- or -(CC)- group; and R5
wapaeMoemie each independently -H, an aliphati cPOF/US2005/021642

substituted aliphatic group, or R is -Hand R6 is a

substituted or unsubstituted aryl group, or, R and R6

taken together, are a C2-C6 substituted or

unsubstituted al kyl ene group. 6. The corrpound of Claim

e M R s O R

are %@gﬁt&,@wﬁ,ﬂaﬁg%}@g or unsubstituted aliphatic
group. 7. The conpound of Claim6, wherein R5 is -H

and R6 is -H or an aliphatic or substituted aliphatic

A 2 eSO TRE B R el R P G158 i 2R Rt T or

compapdiylof Claim8, wherein Rl and R2 are each a
substituted or unsubstituted phenyl group and R3 and
R4 are each nmethyl or ethyl. 10. The conpound of Caim
A%h \r/]\'{;]ﬁ-{ Shindd'§e ERGAKY \gfél&gffﬂ I{Fézea?lﬁﬁzeﬂé @&htbysuBgﬂt@fé@ ok Rsubstituted
group represente are optionally
substphbnfledowd dd Ryedd, are ea:hgncihplsorsa@l}éct ed from
-Ra, -OH, -Br, -d, -1, -F, -ORa, -OCORa, -CORa, -CN,
-NCS, -NO2, -COOH, -SO8H, -NH2, -NHRa, -N(RaRb),

Ry, and th
I B
- NRO GO, gremm!‘.lﬁltad-by Rmmwﬂpmlmpstltu@@m QUM more groups

NH) - N( RaRb NR) - NH2,
@ec&qﬁ%m o= NR)H) N((RaRb)) -NIC—:I-(C( %\lH)-NHZ,

- NH NBR @y, I NFF @K“Nl'd) OUR, albR?, -CN, -NO,, -COOH,
- NH- NRC NH2, =NR ¢ NHRa
- NH GEnRY) IN(IBaNHR R0).Cf CRAR' NGHD, -CONH,, -CONHR',

- NRd-
- NRd- OB R MRANRNEONG-WRICOKREBAR  CONRIR "), -C(=NH)-NFH, -

- NHNHRa, - NHRa - SO2NH2, - SC2N
- CHECERATH)- EFLP&R%NH)M %@-@Nﬁ%ﬁ%%m
L, Ra-Rd are
each |qu§§e)nm 17 an at Ky 75}@%3@5(% f}gmg{r oup,
NON- aNERD(ENH) QU@ REy QVHC(GNRIPpNG, NUHRARNR)-Nakken

hons s RAsa gep iR o e BR: Gt
ar oMy n_ ég%ﬁf%ﬁ%@m@ _ENRPRRYS | INROCEINR®)-NHR?,

represente ’and t he non- ar ormtl ¢ heter ocE/cI i C

9:1 (cj)up Tg%ﬁ??‘@f’t)eﬁm) ?{IEEI%) -NEPSHBACNEBPR) mrSQz 20> NHR?,
- oor petiriRg SR AR 2R R DT CRES

- SR+, R “FR-d ,
] NHNF&%%TQNE&MHR%%)S?{O&HN% N F‘EVWQ are each

- NHNH@dgRndently( @) 4k ) fReyp, aGO)iCHZ QUOPRE aror@@:\hﬁterocychc group or -

j CS:E 8; gﬂiaﬁ é&&(’[%&gﬂ%r fog‘(lé) %glmm%%%%lggsﬁateh%ﬁ%&atw

- A =S} M3y dic Bbup, Q&hew tN(dRey1 2arofatis and-horﬁarﬁﬂrraﬁé heterocyclic

al kyl group, a monocyclic heteroaryl group
nonar grosp nanh@ntqd&xy;l% R cangh the powoanaéﬁéwgﬂrocg'fzaa group represented

opt i ° al stityted ﬁlaﬁlugéltt teft i @Yhe or more
hal oa o&@ ﬁﬁ)gerrg ea 0%31%1 X%Peenaeﬂt am %g or
di al ky}ough Ripiesefited by R:

R* is R, -OR", -O(haloalkyl), -SR", -NO,, -CN, -NCS, -N[R "),

NHCO,R*, -NHC(O)R", -NHNHC(O)R", -NHC(O)NR )2,

- NRd- M%S{%Nﬁgﬂco'ﬂ%ﬁd&ﬂ N BRI, -NHCONR'H,
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-N(R+)2 is a non-aromati c heterocyclic group, provided
that non-aromatic heterocyclic groups represented by R
w@ra6/OMOR +) 2 that conprise a secondary ring aPCTESENE021642
optionally acylated or al kylated. 11. The conpound of

C ai m 10, wherein the phenyl groups represented by
Rland R2 are optionally substituted with C1-C4 al kyl,

Sﬁeﬁilﬁhﬁ%&?ﬁﬂ‘?“ ﬁﬁp@ﬂbgﬁg'k 6@)%"@21%*0%@55@%0(0)11 -CO,R", -

- N2 @HOYRN- C@)N(Rﬁ)a @ﬁ(ﬁbﬁndOﬁ(OWéﬂ o, 5S(OMRT, €SB, N(R "B,

insubs VR AT IR e TSR > RNt g DN

or an opti qally §E‘Jl?§(ti4 ﬁll&leﬁ'oﬁﬂ 'aﬁﬁ@ﬁdc&zlgﬂ%ﬂﬁoarw groliP€a non-

conpound of Caim 12, wherein Rl and are
C3 C8 anymﬂtmdiet@yd)cygho gp)upmr |a(phamy13gr®1ptrgmonaﬂﬂ§embmtumdaw1th alkyl,

east .0 r 14. The of CI m13
wner e PAoRsSh lkondd B Eon B, LR Erastine AR
- H or gi@tAvhinel®& The conpound of Caim 14 vvher ein R
and R2 are botb cycl opropyl or 1-methyl cycl opr opyl .

16. A conpodiR e w@fsvewp@utlbbetm@yﬂm ars]o rpgoglde thabn@-aromatlc

f R1

ar e bOPRa, PourLeaRaeE PR AR RVORITRA sorbptid YaeiBhdary s
bot h phedyire opBorailllg abflattd@r Bkfutal hyl ; R and R6 are

both -H, Ri and R2 are both 4 cyanophenyl R3 and R4

are both nmethyl; RS is nethyl; R6 is -H; RL and R2 are

th :
501 AN IEANEIRA 1y AT Y8R50 D TR B and e e
R4 ar eptiaidilyrabdtiphited Rothi Gl -Cataligll,; C RE4iatkoxyl, CRC4amedodRy], C1-C4
arebth henyl ; R3andR4 re t t hyl ; [
met hy Palopfkpxy, ‘nhenyy beiigyl W%ﬂg@&%@r aﬁbégé'ﬁ?rlﬂ%@r -CN.
and R4 are both nethyl; R5 and R6 are both -H R and

R2 are both 2, 5-dinet hoxyphenyl ; R3 and R4 are both _
et hy [The Retlanicdo fRBaiar 44, bultemeinty, isRi -CR3BRR 1 an@Rb@IteHJoth a substituted

2oty or g or AR et oS Rarts Mool K X o el fgubstituted
and Rijigh@iceddp. methyl; R5 and R6 are both -H R and

R2 are both 3-fl uorophenyl; R3 and R4 are both nethyl;
R5 and R6 are both-H R and R2 are both

_.:: E;/I 8%25%%1' df}_(f? iﬁ?a ggvg‘ﬁ ah bo%&;%%b@fhad? cycloalkyl group
2- di mgpfienaVpRapstiniteithng 134 drealBotoupet hyl ; RS and
R6 arebboth -H, R and R2 are both ?Lbrret hoxyphenyl R

and R4 are both nethyl; R5 and R6 are both -H Ri and

I 4 .
2. o Enb ek P A SROERY B AR RO o e
2, 3- dalkgl@n@upﬁh@m{hs RS- meiyR4 are both methyl; R5 is
met hyl; R6 is -H

54.  The method of Claim 53, wherein R; and R; are both cyclopropyl or
1-methylcyclopropyl.

55. A method of treating a subject with a cancer, said method comprising

administering to the subject an effective amount of a compound represented by the

following structural formula:
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Ri and R2 are both 2,5-difluorophenyl; R3 and R4 are

both nmethyl; R5 and R6 are both -H R and R2 are both
wQ2®emiohuor ophenyl ; R3 and R4 are bot h net hyl PCRES1085/021642

methyl; R6 is -H R and R2 are both

2, 5-di chl orophenyl; R3 and R4 are both nethyl; R5 and

R6 are both -H, R and R2 are both 2, 5-di net hyl phenyl ;

R3 and R4 are both nethyli; R5 apd+R6 are both -H Ri

and R2 are both 2,5-dine?hoxyphenyl; R3 and R4 are

both nmethyl; R5Rand R6 %?e bothoH, R argd R2 are both

phenyl ; R3 and R4 are bot h nethy]; R6 are both

-H Ri Fﬁnd R2 aRge bot h 5- di met hoxyphenyl; R3 and R4
are bot t ;R l; - B are
both cycl opifopyl ; R¥ and R4 &re bot Nnethyl ;][R5 and R6
are both -Hj| RL and R2 cycl opropyl ;}| R3 and R4

are both etgyl; R5 and h-H RlL aigl R2 are
both cycl opropyl; R3 and R4 are both nmethyl; R5 is
met hykvheRn:is -H, R and R2 are both

1-met hyl cycl opropyl; R3 and R4 are both nethyl; R5 and
R6 ar gyl B¢ Rz a19.bory phewyl R agd &+ gesthpth methyl; Rs and Re are both -H;

oty i e Y ponl KRR 1R DO FE R oS 1

1- met Ry lang 8} alervofty4-cyRdpaed/;; ardR fooé bothrehdilyl; RRS msthyl; Re
ethyl ,apd R6 is -H R and R2 are both
1- met Kyteycl opropyl; R3 and R4 are both nethyl; Ris

"-progy |an@R? a@%oﬁ?&hﬁthﬁkﬁg&%}f% a‘fi'lﬁg%;?ﬁé ﬁg? yeithyl R%S %%d dR6 are both

1- et hyl cyclopropyl; R3 are
R6 aredpoth nethyl; RL and R2 are both
1- met hy

R6 ar 1{3%‘{ ﬁxlz glp,qu%&%' Il)}éﬁrllgf %a %ggl 45%[q%t}?r%teﬂxyit 5y1|s ’met%syl;af%dis -H;
1- et R){hﬁd/R%%f’b%ﬁV LienkB R; Snd R, B botl2 By RR $s B RF9-H;
and R6 are both -H and R2 are both

2- net Ry ey Bb aggbopy4-cyR®pheny ;R ande4soe hothwndilyyl; RRBndRelare
R are g%t_ﬁ_-H; Rl and R2 are both 2-phenyl cycl opropyl;
R3 ang 4are both nethyl; R5 and R6 are both -H Ri

and RR; afi@Rbakholir DheiybGYLydehdPRL andXR, #8Ghoftmathel; Rs and R are
bot h msthifll; R5 and R6 are both -H Rl and R2 are both
cycl obethyH; R3 and R4 are both nethyl; R5 and R6 are

both pH; r ope ; 4. :
ot Roer e ARblp. Kt PRb R BKE PRE MK, SRR T merty
cycl oRekydH; R3 and R4 are both nmethyl; R5 and R6 are

both -H Ri. and R2 are both cycl ohexyl; R3 and R4 are

bot h BheryRs ARGt icrgoRhebdHPidiRs o boshaneiy TaR easbRppre

met hy{oRf. and R4 are both nethyl; RS and R6 are both

-H, R and’R2 are both nethyl; R3 and R4 are both

- but yR; airbRamrd bRt Rflaotophényd;HRs and R4 are both methyl; Rs and Rg are both -

H;

R, and R; are both 4-chlorophenyl; R3 and R4 are both methyl; Rs is methyl; Reis -
H;

R; and R; are both 2-dimethoxyphenyl; R3 and Ry are both methyl; Rs and Rg are
both -H;

R; and R; are both 3-methoxyphenyl; R3 and R4 are both methyl; Rs and R are both
-H;

Rj and R; are both 2,3-dimethoxyphenyl; R3 and R4 are both methyl; Rs and Rg are
both -H;
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Rl and R2 are both nethyl; R3 and R4 are both phenyl;

R5 and R6 are both -H, Rl and R2 are both -butyl; R3
war@ePdar e both nmethyl; R5 and R6 are both - HCRUSZNS021642
R2 are ethyl; R3 and R4 are both nethyl; R5 and R6 are
both -H, or RL and R2 are both ra-propyl; R3 and R4
are both nethyl; R and R6 are both -H 17. A conpound

s R L T R

fromRryf.-HA pharmaceutical conposition conprising a
pharmaceutically acceptable carrier _ or diluent and a
conpoBnand Bpare betht Berdsjuorerhensh Rownd g+ aieratt wedwyl Rs and R are
formJL 121 Mt or M2+ wherein:Y is a covalent bond or a
substl?ut etl or unsubstituted straight chained

hydr oRakiyR, g 0otk 2, RlifRbraglenyh Be pad Be atel bpth ethyly Rs is methyl; Re
al i phatic group, a substituted aliphatic group, an

aryl BrBup or a substituted aryl group, or Rl and R3

t akenpt h t iR, HROSAL

whi chRf g%gk %b\é%gn%gg%lﬁg? Iq@%}%g 2 take%{e?g%els andRéare
wi t h béta -Har bon and nltrogen atons to which they are

S TR TGN T RN PAEERS

and MgohSya pharmaceuti caI | y accept abl e nonoval ent
cation anI(LJII M2+ is a pharnmaceutically acceptable

di val BntndRs arefotip?)5-dithethphgnhradeBs kedhiR4 ereppdsieihgh Rofand Re are
d ai nh]Tg wherei n the pharmaceutically acceptable

catio sNa+ or K+. 21. The pharmaceutical conposition

of O i BdR, aI%e&epHenyh ® ; phaRyaSsih satlyy; I%@@laméabé Both H;
cation is Na+t. The pharmaceutical conposition

d ai nRzand R/m@rleé’loﬁl zSngm@homphanﬂ Ro abgt & smdodrameinah éﬁs is methyl;

R3 angﬁRAf_gﬁre the sane. 23. The pharnmaceuti cal

conmpo ' of Claim22, wherein: Y is a coval ent

bond, R; ehdRRE:botlr dyctddedid)l; R; dndasarg bbth@iethyl; Rebsd Rg are

(CH:CH) or -(CC- group; and R and R6 are each

i ndepbpiéleRt | y H an aliphatic or substituted

aI i phat i “H-
i 884 % BBpufifbrtintl SRR banausit R HieRARe both 1%

t og et Rgand Ry aredo@Reychpsomyds R artdeRl, ave bothsudsbyli Ruisadethyl; Re

al kyl ene_group. 24. The phar rraceutl cal conposition of

d ai M3 wherein: Y is -C(R5R6)-; Rl and R2 are each

a subgt i i&é@l?} ! ¢ baidnéBylaRd and R are

R4 ar\‘g3 gg%ﬁggreg{?gggl t ut é@%gﬁﬁ%}gu%s%@{%d al i pha%y d °

gr oupbaﬂi -HThe pharmaceuti cal corrp05| tion of daim 24,

wher e n i's r | -

subst | l"j”fl e %ﬁe.bﬁﬂh{] .I%eﬁg‘ﬂ pr%%ﬁ H’ %&ﬁg te]lﬂl%é(ya'& is methyl

compoghd ROy -of O ai m 25, wherein R3 and R4 are each an

al kyl group and R6 is -H or nethyl. 27.

phar nie eml Realte t@ﬁnb@eﬁthylmlmomlaRn@%Rme beﬁhrmﬂhzylaﬁd is ethyl and

R2 ar i};@a substituted or unsubstituted phenyl

group and R4 are each nethyl or ethyl. 28. The

phar mrg eﬁa RG afe HoBTP@Sthy1Oytl6rof AR Mui/R 4 avb 8o ethile Rs is

phenyl group represent ed by Rl and the phenyl group

r epr eganerd ap 4ke optionally substituted with one

or m)&aagd %@}Q%asglll ?‘}%@,ﬁ@c‘f@{lop%a%gﬁog ﬁﬁhyl’ Rs and Rgare

- NH2 botdHRathylk N( RaRb) , - COORa, -CHO, - CONH2, - CONHRa,
R; and R, are both 1-methylcyclopropyl; Rs and R4 are both ethyl; Rs and Re are
both -H;
R; and R, are both 1-methylcyclopropyl; R is methyl, and R4 is ethyl; Rs and Re
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-QON(R aRb), -NHCOR a, -NRcCOR a, - NHCONH2, - NHCONRH ,
- NHCON( R aRb), -NROCONH2, -NRcCONR aH, -NRCON(R aRb),
WO G(osmb4NH 2, - C(=NH) - NHRa, - C(=NH)- N( RaRb) , PCT/US2005/021642
-C(=NRC) - NH2, - C(=NRc)-NHRa, - C(=NRc)- N( RaRb),
- NH- CO=NH) - NH2, - NH- C(=NH) - NHR\ - NH- C( =NH) - N( RaRb) ,
- NH C(=NRC) - NH2, - NH C(=NRc) - NHRa,
- NH- C&@%ﬁ’% RaRb), - NRdH C(=NH)-NH2, - NRd-C(=NH)-NHR
N(R aRb), - NRd- C( =NRc) - NH2,

- NRd & 2hRR), aidHiRah 2-NREly 16 p P RaRD) R, arblidbiPmethyl; Rs and Re are
-NHNHRa, -NHRaRb, -SO2NH2, -SO 2NHRa, -SO0 2NRaRb,
- CH:CIhRﬁl -H;CH=CRaRb, - CR=CRaRb, - CRc=CHRa, - CR=CRaRb,

I%R?Cft 2 I
each [ ﬁ&epgﬁg’ent hziﬁlgmﬁlop%% @%r%dgﬁrrg%r?lgggﬁﬁetﬁgl Rs%ind Roare
non- abotil;c heter ocycl iC gr oup or - N( RaRb) t aken
t oget her, formas i tut or u
non- afe ﬁaﬁfi,Ré apehath Cp?l@]pyley H:SHWI arF ﬁgﬁqarp@yl Rs and Rg are
ar onat,j,g, gpd non-aromatic heterocycllc group
represented by Ra-Rd and the non-aromatic heterocyclic
gr oup Ryepd &s erd tedh byclebt(tﬂaRb)mchReareéwth wpthyb Ralahg Rage both -H;

Ig?gﬁg ndea&%é%eﬁl{ogﬁ @ute I%g h Beﬁgoreeih 715 ?%ﬁc‘fﬂsare
- A(hahgal k¥l ), - SR+, -NO2 - CN, NCS -N(R+) 2,
- NHC2R+, -NHC(O) R+, - NHNHC(O) R+ - NHC( 0) N(hR

+
- NHNHBG W&@Ram)lmth CYpReRTR Rs and By @yjediot) methyl; Rs and R are both -H;

C( O %‘2@%%{6@ 1%56)(},% é{& al%(é%li\l%%-&% R;s agg&@re both -H;

- NHS (aﬁd)l?% are BIHSRRERy; Rﬁndg?fu(fcibdtlhﬁmetﬂﬁ Rs and R6 are both -H;
a

R+)2; R+ is -
non oc% ar Rq@feé?cﬁbmhyé,r%l@d By qq@hg{h&ymf}{ ,CR5 and R5 are both -H;

Subst ETEaer RARRIp RFRH e S BBl REs R syt 1
hal o, R@M@Rzuﬁaaaotmrbnm Ry dnylllammleotbmaﬂn}éj Rymmme both -H;
or ovi doc RabragholaR ol ke Bp By BEY Fe 4 Bapis both 1 o

[ ePr eSENhE®, B BBtk Afop IR, dnd RNAL bGATREhPCRA and R are both -H.

secondary ring amn e optionally acyla or
al kyl ated. 29. The phar maceuti cal conposition of Caim

28, rei ou, repr esent ed..by Rlan
o o Shne S CBETSh SR SRS P R ancer
al koxy, Cl-C4 hal oal kyl, Cl1-C4 hal oal koxy, phenyl,

benzyl, pyridyl, -OH, -NH2 - F -d, -Br, -l I\mor
SN, Jlhe midtbodEClain 664 Weerkindbmpayspaundnis @cf-admmlswrzé with an anti-

wh Y bot h bstit ut ed
o caaeer Pt O SR P BlsS Re e - b Cand R 1SS

-H or an optionally substituted aliphatic group. 31.

The pharnmaceutical conposition of Caim 30, wherein

SBd Rzrh@rreetb@t of Glag 563vhsreindhe RYNPYIMGUPCORLMBRELTEY Wlth taxol or
substi t ut { | east one al kyl group. 32. The

phar ndedyt gglf aéigg‘posi tion of Caim31l, wherein R3 and

R4 are both a substituted an al kyl group and R6 is -H

or nethyl. 33. The pharnmaceutical conposition of C aim

39, wHemsihodrf trgn D St BN GpeTopHbppthogicomprising

1- met hyl GYi6f eﬁﬁ%%ot‘ﬁlas lﬁéctaﬁ‘ Fi% cthanf"é cGRPRARI &?&Ehnted by the
conprising a pharmacedtically acceptable cartier o

di | uertbllca\mmgatrucmmmrdmﬂ&pr esented by the follow ng
structural formula:wherein: RL and R2 are both phenyl;

R3 and R4 are both nethyl; R5 and R6 are both -H Rl

and R2 are both phenyl; R3 and R4 are both ethyl; R5

and R6 are both -H
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Rl and R2 are both 4-cyanophenyl; R3 and R4 are both
methyl; R5 is nmethyl; R6 is -H Rl and R2 are both

wd 20y phenyl ; R3 and R4 are both nethyl; RECEHOS2085021642
are both -H, Rl and R2 are both phenyl; R3 and R4 are
both methyl; Ris nethyl; R6 is -H Rl and R2 are both
phenyl; R3 and R4 are both ethyl; R5 is nethyl; R6 is
-H, RL and R2 are both 4-cyanophenyl; R3 and R4 are
both nethyl; R5 and R6 are both -H Rl and R2 are both
2, 5-di net oxyphenyl R3 alll R4 Nefe both nmethyl; R and
R6 are p& H; and Rz)are b@th

[ ahd R4 bodh nmet [
met hyl ; g N a th/Bl y aA0 nyl; R3
and R4 are both R5 a d R6 Bre bofih -H Rl and
R2 are both 3- quorophenyI R3 and R4 arg both met hyl ;
R5 and R6 are béth - H Rl and R2 are both
4-chl orophenyl; R3 and R4 are both nethyl; R5 is
methyl; R6 is - H Rl and R2 are both

2-di nmet hoxyphenyl; R3 and R4 are both nmethyl; R and R6

re b - met hox nyl .. .
e D el R P, P R e IR e B e
R2 are both 2, 3-di net hoxyphenyl; R3 and R4 are both

nmet hyl ; R5 and R6 areboth -H; Rr and R2 are_bot
%13- diTire ishgbmieplpim 5 Pavhgieinflae eqrepBBEAS eﬁg@@{wms’tqu wath an anti-

nmet hyl ot h

2, 5- d"fntce&?%e‘ﬁth'j‘* Fﬂ”r@Q ?‘%ﬁ@?g both methyl; R5 and

R6 are both -H Rr and R2 are both 2, 5 d|quorophenyI

R3 and R4 are both nethyl; R5 is nethyl; R6 is.-

£Ad R¥hgmesthest of Glain § Pc\ﬁhqsﬁlaﬁh%mpow 1%1%%#&1%%1@6% Bl taxol or
net hyl . aﬁﬁ'? ﬁ are both -H, R and R2 are both

2, 5- di® eny R3 and R4 are both nethyl; R5 and

R6 are both -H, Ri "and R2 are both

2, 5-di nret hoxyphenyl ; .and .R4 are bot t R5. and

8- ar & Bsthed- qfltfePéy nz%hé%@t at addtlﬁerp‘i?é%tnﬁl OH’rli’H‘S’ﬁE

are b HIIEI%HM to fRe gct%ﬁ AR oumklof Reord 11'82re leSented by a
bot h %? . d&y Sgﬂy §3 and R4 are bothl%l1 Y
R5 i s stretthydl forRGila s:ledtt;d m)mand R2 are both

cycl opropyl; R3 and R4 are both nethyl; R5 and R6 are

both -H R and R2 are both cyclopropyl R3 and R4 are

both ethyl; R5 and R6 are B¥tth - HNaR and R2 are both
cyclopropyl R3 and R4 are bpth mephyl; RF is nmeth

R6 is - nd R2 re bot i 1- net yIcycI propyl ;
and R4 are nethyl R5
N /N
N
A\"/N N /N
N
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both -H, R and R2 are both 1-nethyl cycl opropyl; R3

and R4 are both nethyl; R5 is nethyl and R6 is -H Ri
w@nae/®930 e bot h 1-net hyl cycl opropyl; R3 and RACHDS2005/021642

both nethyl; R5 is ethyl and R6 is -H, R and R2 are

bot h 1-net hyl cycl opropyl; R3 and R4 are both nethyl;

R5 is n-propyl and R6 is -H Rl and R2 are both

-methyl cycl l; n 4 J E .
6&6 %’ ﬁ cgg){ (gﬁ%/m 6&5\%%% gl&ﬁ% cofr ?%&Hulﬁe&rng k‘es1s|t:$§1t QMGL

1 rret hyl cycl opropyl R3 and R4 are both ethyl; R5 and

are both -H; and R2 are both 1-nethyl cIo

@ | iogenod oL RS hEPRy e CHEPAR e BTGP Righ an anti-
R a propyl; R3 and R4 are
both%qmlf%% géﬁ@%ﬂgaﬁgy{gg%b% IﬁQ H R and R2 are both

2- phenyl cycl opropyl; R3 and R4 are both nethyl; R5 and

R6 are bot
6. phalipire Ev%%@w%wﬁ%ﬁ@ i SR covagmisiored viyferol or
R6 ara%ag % oBl and R2 are both cycl obutyl; R3 and

R4 are Dbot ; R5 and R6 are both -H R and R2

are both cycl opentyl, R3 and R4 are both nmethyl; R5

and R6 are both -H, R and R2 are both cycl ohexyl; R3
@nd @&n@ﬂﬁ)dttqtﬂaeﬁmhg)albas(ﬁﬁo-amaﬁee améde dishlt; ddmpieﬂsu@rrﬁe steps of:

R2 are both cycl ohexyl; and R4 are both phenyl;
and R6 ar eopBimng Hnep@ral%thp@hg}rgmg%gml%t qw}rgarp@ soalﬁ%pt and a

sfeagbgats %‘%ti%{l ﬁ%{ﬂq%@. Bﬁ%ﬁ%ﬂ ar e lﬁ%lguatnyl RiRSagngzRG

are both ddmbﬁiilngmb feAitmnendah Imrgmtdvyit:solﬁzantaﬁmm pagagpitating a

bot h pheny] are bat and R2 are, bot.

- but 1salt|:é tfa@l@lséﬂloak}yéha&bqe &_@q)m tngsbl oﬁgdg}zédwlae) solution.
-H, R and R2 are ethyl; R3 and R4 are both nethyl; R5

and R6 are both -H;, or Rl and R2 are both n-propyl; R3

@nd Rheanethbd bHCHEN6F wheteamd 186t zhost bot olaseqigalepts of the base

e e a4 04 ST E Ao

foll owing structural fornula 36. A conposi tion
conprising a pharmaceutically acceptable carrier or
@l. | uehie metiod of Clapohsd wheysincihe ntgsdicsplvent isrwaiermigcible.
formula selected from37. A nethod of treating a
subject with a cancer, said method conprising

AdM N5 BEMBE of @1411'?16598%13@;‘11 thaBr@hfeanliameisasRurt ffn a C1-C4
conpound represent ed % the fol | ow ggzcst ructural

f or maliphatic alpolsd, 2@ 1-Gialiplhtic kojones a4°2ced alRhaticrsdifd oF2-C4

R

al i phatridtidgh®uslycl sansityl tolsfoatietht, floatime; agd acgdonitriie.
aryl group or a substituted aryl group, or Rl and R3
t aken toget her vvlth the carbon and nitrogen atons to

’)’W ¢ h}‘l{@ﬁ&h@g Bf @?&H%eﬁ) whBR Phhe ;%Wso%ni akenRctcagin &lethanol,

e carbon and nitrogen a whi ch they are
bondeﬁhaﬁocb,rm]@pmmial-prmiami héuenok yert-batyt alnghol, acetone,

optionally fused to a r ticring;Zis -Oor -5
aﬁd tetrah}ydrofldran, and’ me&y?etggﬁcetone. g

72.  The method of Claim 70, wherein the organic solvent is selected from methanol,

ethanol, and acetone.
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M+ is a pharmaceutically acceptabl e nonoval ent cation
and M2+ is a pharmaceutically acceptabl e dival ent

W@ 20060009488. The conpound of C aim 37, wherei nPCTES2005/021642
pharmaceutically acceptable cation is Na orK +. 39.
The conpound of C aim 38, wherein the pharmaceutically
acceptabl e cation is Na+. 40. The nmet hod of C aim 39,

Ag‘?er etn § hﬁ8§ag&aanaq%mw relr\g\ﬁx ezlhlgrtéeg%g aJ‘i%?octﬁaﬁm h‘}"/droxide;

co- adi Alksit SleRdhwirbkidearpdlkdli ﬁaﬁapen GpgRbxitsalr an alkali metal
stabilizes mcrotubules. 42. The nethod of C ai m 39,

wher edmpidehe conpound is co-adninistered with taxol or
an anal og of taxol. 43. The nmethod of C aim 39,

wherein Zis O Rl and R2 are the sane; and R3 and R4
7.e thie meted of ¢laithhizs, mbklirdthefbasd iaisodid, hydherids, potay¥sium

| d
It fa?}lscova engsogl?lg} gl'&lﬁg@g& pBYagsu(uég‘_{Z 228 Iagi%ld o SQflign amide, or

and ﬁ“é&%ﬁ fgel ndependently -H, an aliphatic or
- subst tute |phatic group, or RS is -Hand Ris a

substituted or unsubstituted aryl group, or, R5 and R6

k { stit t
ihsantes Baved o5 CByRcRl e heRa5e sRafiathowte. cogim
43, vhefiBkfle, of bodiunfétReREL-; Rl and R2 are each a
substituted or unsubstit uted aryl group; and R3 and R4

are each a substituted or unsubstituted ali phati c

up hod. of .Cl ai 5, Mwhe
Crbemepl heu i redl e aes el R e o
gr OUDamﬁ?meMn%rﬁﬁbmqlll@ﬂlrﬁétau m 46, wherein R3 and R4
are each an al kyl group and R6 is -H or nethyl. 48.

The nmet hod of Claim47, wherein RL and R2 are each a

bst. {
15 o ORACT S S B 0
V\?‘@ﬁs&ilﬁ\n hi?@‘lcw;‘l Bﬁtylht@luﬁi,l putyBptrse bugdbdiyssiin, qmdnylh‘énum
pheny ar oup represented by R2 are optionally

subst Phapylsadigm, R BREYHIOtISSHEL gr oups sel ected from

-Ra, -OH, -Br, -d, -I, -F, -ORa, -O-CORa, -CORa, -CN,
N2, -CO0H, -SCBH, -NH2, -NHRa, - N(RaRb). - COORa,

7LHO, TheéXohiidd of 0Dd\lﬁF68awhefEﬁlM1R oagmjq anti’slb@éﬂaﬁ selected from a

- NRccggemQ %Hog\lég %Q%?E@& a)Ci\lEj&)Nﬁj% sf{ﬁ) 503'%{10 alkyl ether,

C( NHBe&'EiEé tolEémN!;ﬁd Ni1BaRb) , - C(=NRC) - NH2,
NRC) =NR)™- N( RaRb) - NH C( =NH) - NH2,
~NH- - NHRa - NH C( =NH) - N(RaRb) , - NH- C( =NRC) - NH2,

E%glboy Hggﬂalm%gjvg&rmﬁ'jﬁle Mm)ahtlsolvent is selected from diethyl

: mgg %(ﬁeﬂﬁ\g;p %ﬁ%ﬁ@} ﬁlﬁ%tiﬁﬁo%l%g biRey, B%fropyl et}l\llle-fZ methyl acetate, ethyl

- NHNHRztate, mrm&bcetatg@mume es@)zem ohexgpe, ZJIW&‘&P@ and petroleum
Cl—I=CI—tlﬁa1, - CH=CRaRb, - CR=CRaRb, - CRc=CHRa, - CRc=CRaRb,

“sH, -SR -S(ORa, -S(O2R, wherein Ra-Rd are
each |ndependently an al kyl group aromati c group,

non-aromati ¢ het erocyclic group o
80.  The method of Claim 79, wherein the orgamc antisolvent is a C5-C10 alkane or

C5-C10 cycloalkane.

81.  The method of Claim 68, wherein the neutral bis(thio-hydrazide amide) is

substantially insoluble in the organic solvent..
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N(RaRb), taken together, forma substituted or
unsubstituted non-aronmati c heterocyclic group, wherein

wo b@ocabdeyd , aromati c and non-aromati ¢ het er ocyRCT/TS2005/021642
group represented by Ra-Rd and the non-aromatic
het erocyclic group represented by -N(RaRb) are each
opti onal |y and independently substituted with one or

ﬁaqlq{) ;’rﬁgﬁ?§ SP&%E‘H 3k e%)ém@ﬁmnmlsaﬁlo-h 7ide amide) is first

- NHC%RIbmedNHﬁ{ tBeRRrgani NG € ﬁﬂmn@‘ﬁ-tﬁ(;@t)ﬂ&( @d the base is added to

(s petp ool byl SRk

- OC( O R+, -OC(O)N(R +) 2, -S(O 2R+, -S@N(R+)2
-S(O R+, -NHSO2N( R+) 2, - NHSO2R+, - N Rg%l
83C( = l\'l’-]l)e—thlétﬂ%(} 2f CRimi&3, Whlorem l@j_w@m @on‘y éﬂ pbouéZ 5 moles of the

nonocycl i nar o

et ertseel iRt A o RO RO BR Loy g oreanic solvent
substituted with alkyl, haI oal kyl , al koxy, hal oal koxy,

hal o, -CN, -NO2, am ne, alkylamne or dial kylamn

84N( RAJ1® methad nf)ﬁlaan@ﬁawh@remebeéwoowom:o P Buphabgiit 6\/5i lae]&s of the
that no ti,c .heterocyglic

RS R D b MR SRR bRl o
are optl onal |y acyI at ed or al kyl ated. 50. The net hod

of Claim49, wherein the phenyl groups_re ese

§3. andllromethed ghECiasmad Vheli%sltth%@ow L A0 é’ilfﬂ?ﬂi dquivalents

Cl-A4 k & | oal kyI Cl- &4 hal oal koxy,

phenycfﬁh%enzy &npéig?'%? -NH2, -F, -d, -Br, -1,
NO20r -CN 51. The rrethod of Claim44 wherein:Y is

and R2 ar both te r
o ub ke moted of MRS, BhereBLe een Doukp Ui aBgt mglar
or an, gl i phati c group. 52. The
nmet hoél%wall @ﬂ%ﬁg?&’s@%er eBl%g’e and R2 are both a C3-C8
- cycl oal kyl group optionally subst | tuted with at | east

% anthemedng b i ssehetrt tres motAbdbaerelca

aI Kyl bigiieehyaRgid2enlide) iklcSbed Bb‘ﬂ cacBfiter bRcherd e sdlbent.
Caimb53, wherein R and R2 are both cycl opropyl or

1- met hyl cycl opr opyl 55. A nethod of treating a
b h
o it ey 3¢ GIERE T bRt PR RO R net

conpound represent ed by the foll owi ng structural

formul a: Na+ Na+ wherein: Rl and R2 are both phenyl ; R3

8hd REhamethodioh ClsmHR, Whesine bres isBowa: oL aHtO Ypubys golar

R2 are both hengéq O@ and R4 are both ethyl; R and R

are bt %r are both 4- cyanophenyl; R3 and

R4 are both methyl; R5 is nethyl; R6is-H Ri and R2

are both 4-net hoxyphenyl R3 and R4 are thyl ;

% andhreieiod B GINIm 10, WaEreah erRaEa MG SpHHS AL lir or ethyl
and Rd. @l %e both nethyl; RS is nmethyl; R6 is -H R and

R2 are h phenyl; R3 and R4 are both et hyl; RS is
methyl; R6 is -H R and R2 are both 4-cyanophenyl; R3
and R4 are baoth peth d R6 are both -H Ri and
R ar Ehpmeibot o CHfRoY h S PRI TSR SRR SE0hor &
methyl; R5 and R6 are both -H

92. The method of Claim 91, wherein the base is about 2 molar to about 5 molar

ethanolic sodium ethoxide.

93.  The method of Claim 92, wherein the organic antisolvent is heptane.
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Ri and R are both 2,5-di net hoxyphenyl; R3 and R4 are

both nmethyl; R5 is nethyl; R6 is -H R and R2 are
whoaok/0®9¢y anophenyl ; R3 and R4 are bot h net hyl PCRESZ08021642

R6 are both -H, R and R2 are both 3-fluorophenyl; R3

and R4 are both nethyl; R5 and R6 are both - H R and

R are both 4-chl orophenyl; R3 and R4 are both nethyl;

R5 is nethyl; R6is - H R and R2 are both

2- di met hoxyphenyl; R3 and R4 are both nethyl; R5 and R
e biehnethbd & Cahd 6R2wHeErembh)é hewdralvbis{thioylphiemide arfde) is
and R4 are both nethyl; and R6 are both -H R and

R2 areprseite ?WIF@E’("H@&§HH‘§HW omlang R4 are both
methyl; R5 and R6 arquoth zH Rl and R2rare both

2, 3-di net hoxyphenyl and R4 ar both|rret hyI R5 is

met hyl; R6 is R

2, 5- di f I uoropheny R3 a’md R4 ‘are boH{net yl R5 and

R6 are both - and R2 are both 27'5-dif uorophenyl;

R3 and R4 are both‘3rrethyl R5 is rrethyl; is -H RL

and the?'ég' both 2, 5-di chl orophenyl; R3 and R4 are both
rrethy "and R6 are both -H, Rl and R2 are both

2, 5- di et hy ipheswlent BghdasrdinRptianalyosmbbtitrest syrhighRehaamed

R6 are bot h -H, Rl and R2 are both

2, 5- dIyRERERY ST?é‘ﬁyI R3 and R4 are both nethyl; R5 and

R are bot s roup, an
are both %’t:ﬁh R5 ancggltl al?ﬁ?&ﬁo%ﬁ?jé’ﬁbsﬂﬁ@ecﬁ%g)hgﬁ?%g P
bot h @tﬁnaﬂﬂmmﬂobm;qdmmgroupaar Rn and R taken tagethenwithythe carbon and

R5 is nethy R2
cycl dBV%%ﬁ?I ator@toawﬁlc];{?negraéeﬁ dn%% 1? aﬁg Ry akeagoggther with the
bot h salhon3hd@itth 528 aififs t*éqizlhcwﬁb%rmmled fB8n andn Rdoraste
bot h et nl R5 and R6 are both -H Rl and R2 are both
cycl dmtecrngychc Fgaptomilyfnecdionn arsediipiringRend s net hyl ;
is -H R2 are both 1-nmethyl cycl opropyl; R3
and R4 are?%so(ﬁﬁrfsfet hyl: R5 and R6 are both -H. Rl and
R2 are both 1-nethyl cycl opropyl RS and R4 are both

methyl; R5 is nethyl and iS and R2 are qtg
%- rretTiyd wythbd pf Gbym 94R3(h9ﬁ%1 thﬂnﬁlﬂtéal l’@éﬁﬁllilqﬁéﬂkﬁlde pigiqeq 1s

it Prgltrﬁ%%gem dl@?%ﬁy?“%g grd‘aézlﬁare @oth methyl; R5 is

n-propyl and R6 is -Hs Rl apd R2 @Qre boRh
1-met hyl cycl opropyl ; R3 and||R4 ar bothlrret hyl; R5 and

R6 are both neRhyl : Ri~an t poN Ry
1- et hyl cycl Opropy ; R3 I;e}md e thh e?ﬂﬁ R5 and
R6 are s Rs Re S

wherein:

R; and R; are both phenyl; R; and Ry are both methyl; Rs and Re are both -H;

R; and R, are both phenyl; R; and Ry are both ethyl; Rs and R¢ are both -H;

R; and R, are both 4-cyanophenyl; R3 and R4 are both methyl; Rs is methyl; Rg is
H;

R; and R, are both 4-methoxyphenyl; R; and R4 are both methyl; Rs and Re are
both -H;

R, and R, are both phenyl; R; and Ry are both methyl; Rs is methyl; Re is -H;

R; and R, are both phenyl; R3 and Ry are both ethyl; Rs is methyl; Rg is -H;
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both -H, Rl and R2 are both 1-nethylcyclopropyl; R3 is

methyl, and R4 is ethyl; R5 and R6are both -H R and
wR200a/08990t h 2- met hyl cycl opropyl; R3 and R ar eP@DUB2005/021642

nmethyl; R5 and R6 are both -H, RlL and R2 are both

2- phenyl cycl opropyl; R3 and R4 are both nmethyl; R5 and

R6 are both -H, Rl and R2 are both

R et i R

R4 ar elpot h rrethyl; R5 and R6 are both -H, Rl and R2

and RB" AP KR ot SHOEIG ey Ko S0 e i BRI s and R

and Rﬁreagoehq?th nmethyl; R5 and R6 are both -H R and

R2 are both cyclohexyl; R3 and R4 are both phenyl; R5

and RB:anéRbeterboth2, SRiimsthexRsheayk Roané Raetdiydth nRBydyRis is methyl,
R4 argﬁbo%ﬂ nmethyl; R5 and R6 are both -H R and R2

are bOtH thyl; R3 and R4 are both -butyl; R5 and R6

are bgt Bnd R aRboing-c EnyROR aﬂHERMJeboﬁﬁnéﬂﬁl aﬁ&@( e both
bot h ptr11enylPlz R5 and %ﬂog’gle }gotﬁ -H R and mga?g 6ar
-butyl' » R3 and R4 are both nethyl; R5 and R6 are both

and gg ar e%%eﬁfo‘?ﬁ%iﬁh@ﬁgﬁ@ﬁg{g& %ﬁ’t );:md% are both

and R4are both net hyI R5 and R6 are both -H 56 The

nmet hod of Cl ai m 55, erein the cancer |sarrult|-dru%l

r esi sRaAbd Raakedtoth éﬁhlweﬁﬂs RoandRa eyediofh msthylidisris methyl; R is
the cggpound is co-adninistered with an anti cancer

agent that stabilizes mcrotubules. 58. The nethod of

Cl ai nRp5nd Rh eredioth 2{démethop@hoaylj R; aol Readebodt @eddl; Mstahd Rg are
t axol og anal og of taxol. 59. A nethod of treating

a sub]3 t™with a cancer, said method conprising

adm nRS L&A RDGretidi B %éﬁ@d}ﬁﬁér?@rkﬁind%t dr¥ Sotﬁqﬂé{ﬂfl RE afd R are
compound represented by t I'owm ng structura

for nub@thGH,, The met hod of O aim59, wherein the cancer

G ar s Bl 2 Rp SN & Ro 24 A R VL PRIy Repnd Re

an angﬂeb@ﬁpqgr agent that stabilizes mcrotubules. 62.

The nethod of O aim59, wherein the compound i s

co- adRq b Re ol 2.8-diagdbxypheay; Bnand§. efe hoslxolethybRs is methyl;
A net . treating a subject with a cancer, said

met hod® corrprl sing adm nistering to the subj ect an

ef f ecRi wied Ryraglottod, 5 aliGeurpshens]; RE Phe R Atetbth Ynethyl; Rs and R are
structural formula selected from Na Na464. The nethod

of O BtHH3, wherein the cancer is a mul ti-drug

resi sha a

the oo REASTom 23 FolEhIER b RyAH R el B metty
agentRg tsaH;st abi | i zes mi crotubul es. 66. The nethod of
CIa|m63 wher the . ¢ rrpound .S cQ-adm nistered with

t axol bimdaPt?- s QQZ 6fd1<t gigphengh Rsangdtarpsgibeth mutidaRs gl Re are
a bi sfdii L hydrazi de am de) disalt, conprising the

steps o conmbi ning a neutral bi s(t hi o- hydr azi de

am deRy amthangé)nﬂx:Z Salimethylphady]l aR pagieR 1 e bothnmethyl; Rs and R¢ are
bi s(t{)ﬂ ﬁ-gydr azi de am de) solution; and conbi ning the

sol ut (3 “a@nd an organic antisol vent, thereby

preci R kit RNfre Do §91d‘im9timoi)3ﬁef?§lls L QI&@RPXI@%%?H figth IXI Rs and Rg

am de) from the bis(thio-hydrazide am de) solufio
are both -H;
R; and R; are both phenyl; R3 and R4 are both methyl; Rs and R¢ are both -H;
R; and R; are both 2,5-dimethoxyphenyl; R3 and Ry are both methyl; Rs is methyl,
Rs is -H;
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68. The nethod of Claim67, wherein at |east about two

nmol ar equi val ents of the base are enployed for each
wodoanowaui val ent of neutral bis(thio-hydrazi deCEHOIBZIE)/021642

69. The nethod of Cl aim 68, wherein the organic

solvent is water-m scible. 70. The nethod of C aim 69,

wherein the or gani c soI vent is seI ect ed froma C1-C4

al i tic,qalc
al i S Ig hacY&?p cgy% ng | #tgtrlg 1 ﬁs %dgare both -H;
di rretllayandfm afawbdﬂ:ycwpwynmg @dlmcam beth et&ymt;aﬂd R are both -H;

pyrrolidone, a glycol, an_ al kyl glycol ether,_ dioxane

and aléemslrﬁix arp beth celopromyLRst g ducie eothimsting; RedfaREK: Ro is -
the f tH2aBGkh: thyl, ¥ is bond;
et hag% ?fglé’éngf Iﬂeﬁlﬁ&(zfoﬁﬁ% %Q%Eu{%n% tenru% I1S on

al cohrj ancﬁlﬁﬁztr@ beth I—ﬁtetl@ﬂ‘g&dto@f@pykrR3 adR ozt bgfﬂh metthyll; R5 and Rg are
ketone. 72. The nethod of Claim 70, wherein the

or ganb®hsdl vent is sel ected from nethanol, ethanol,

and age oSl AR, AOSE@ImethIeR thyl
baseallﬁégﬂa&{@a#r?gapgn amﬂlogrﬁ%dﬁo% ?e“ an al k%?l s 1s methy
net al aryRlyiexHde, an al kali netal Cl-C6 al koxi de, or an

Sher R BEDEM LredGoRa e P Buffhetmyt: Rs s cthyl

hydr oxjqde, issgdi um C1- C6 aI kOXI de, potassium Cl-C6

al koxi de, sodi um ani de, or potassium amide. 75. The

met hok: @fd 1@ aneprtml -metteieiolpromylResamd Ry are bptiethyl; Rs is

hydr oxi de, 1 et hoxi de, or sodi um et hoxi de. 76.

The rEPHEY 6’? gl 68, wherein the base is an al kal i

et al R Pyl Rfigre bdth ﬁ-hi%&ﬂyl@icl(%h‘(bpyﬂf&lﬁdnd Rof ara@Bothrmytthyl; Rs and R are
al kali neta 77. The nmethod of Claim 76, wherein the

base bethmethylum hydri de, sodi um hydride, potassium

henyRT ke el g A K BRI, and Ry are

The neithoH; of Cl ai m 68, wher e| n the or gani c

antisol vent is selected fr - C10 al kane,

cycl oBl R%@n%z afﬁ beth bﬂ@twl%?f OPEQRYe R3 1§ ngeth 3@ FIR4 pt%y? Rs and Rg
et her e, toluene, and xylene. 79. The nethod of

a ai mafg er ein the organic antisolvent is selected

fromHj eﬂichm aretblodr 2-nditipl opidpretieR; andeRyark bpthapsthyl; Rs and Rg are
et her, let propyl ether, nethyl acetate, ethyl

acet a?%t ropyl acet ate, pentane, hexane, cycl ohexane,

gspt \";\‘E‘F anPRHaR Yol BHER VA RRproP- R, T4 Fpdrb 86khQhetbl@RMund R are

erein the organi ¢ anti sol vent is a C5-ClO al kane
or C5b@hGHCycI oal kane. 81. The nmet hod of C aim 68,

et A, DR B SA BB Ul e ond e

The n’g&thog of Claim 81, wherein the neutral

bi s(t hi o- hydr azide amde) is first conbined w
or ganRe abRy setbothocyichrhitigR aand K« are bothanethyk 85 @8@ 36 jae both -H;

Z?ndﬁggﬁ 2 ﬂ?ﬁgrpoﬁg@%knﬂ%n{y?r g%bar%fa&ﬂ'n‘?eéﬁ‘%dkaﬁwﬁﬁare both -H;

bet werpa@&bRy! are%oaﬁcmtqlea ORE aﬁ’d B, aRltesh nlthyhR swadiRsalre both -H;
bi s(t hi o- hydrazi de am_de) are conbi ned penﬁfach liter
of or BaArdRg aiebeft cyolphexylhBs gad Roare cho}tl’]éq & and Rg are both -H;

wher epn B
neutra a]g(ﬁs{m?%%oaﬁ&g{hggl gﬁng%ﬂd g are c@%bn]ﬁﬁﬁgiﬁgm%%th =
each Ri ted Rg)ﬁredfo@amemysdh\mdt& a%botﬁheutyethd{G 4ok hotim-H;
83, wherein between ab ut 2 _.and

equi vBi and B2 g ’f{OFléms‘gg Rerad Redie E hg@fm@d&({ g5 fjoth -H;
of 'O ] hBR, alfR)-BulE WIRRA R R0t BN AR, Be Both -

R; and R, are ethyl; R; and R4 are both methyl; Rs and Re are both -H; or
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equi val ents of the base are enpl oyed. 87. The nethod
of Claim 85, wherein about 1 nole of the neutral
wh@eomose hydr azi de am de) is conmbi ned per eacPCT/UB®05/021642
of the organic solvent. 88. The nethod of C aim 87,
wherein the organic solvent is ethanol. 89. The nethod
of Claim 88, wherein the base is about 2 nolar to
about 5 ar eo0 [ Y T,
of 0% B Lo AP AR RE R A Y e FroplE RIS IR DB 1
diethyl ether or ethyl acetate. 91. The nethod of
Claim 87, wherein the organic solvent is acetone. 92.
The nmethod of O aim91, wherein the base is about 2
Iar | ar
Tlﬁehmgtlﬂ%ll b&éleﬂi’ﬁ ‘;gZWﬁ Vﬁg?t‘ie’tlle 'ﬁl&% e@(ﬁ)s‘#té‘%ﬁhﬂﬁéh@@ am@®) is:
. i s heptane.94. The nethod of C aim 67
neut r al
by the

bi s(t hpo- hydr
ol lowing Stru

i de am'(Lde) is
ural Fornmul a:

i

al i phatic groupg an optionally substituted arsyl group,
or R and R3 taken together with the carbon and
nitrogen atons to which they are bonded, and/or R2 and
R4 taken together with the carbon and nitrogen atons
to which they are bonded, forma non-aromatic

et er Beswethed of RpiBHRS, Barein the bissdia-bydyazide amigde) is:
ring; and Zis Oor S. 95 The nethod of C ai m 94,
wherei n the neutral bi s(thi o- hydr azi de amde) is

represented by fhe foI Str@ct ur For
are both phen l;
r

wherein: R an

nmet hyl ; R5 an

phenyl; R3 and R4 afle bo h et hyl ; awgnd R6 are both
-H R and R2 are bgth 4- cyanopheny

both nethyl; R5 is nmethyl; R6 is -H Rl and R’ are
bot h 4-net hoxyphenyl R3 an re both net hyI R5

and R6 are bothA H Ri|and bot R3 and
R4 are both ne Rs nmelthyl (I{R6 iy and R2
are both phenyl ; nd> eth i's

nmethyl; R6 is -H Rllland R2 are botfil 4-¢ nophenyl R3

and R4 are both rret|$yl R5 and R6 are both -H, .RL and

R2 are both 2, 5-dinet hoxyphenyl R3 and R4 are both

nmet hyl; R5 and R6 are both -H Rl and. R2_.are bot

98.5- dArmtthQﬂ@ﬁﬁéan Fas(Ere-hodragide ABuER %ﬁ?ﬂthwmplﬁﬁ% the steps of:

net hyl ;

and R4 are dolﬁlflﬁfﬂﬁea?# ﬁgﬁﬂgﬁ) él ?;E%%Qfg'r%e %&%ﬁ%ﬂ_@ﬁ?%%ﬁngcnﬁifvem
R2 ar ﬁléwddﬁfr@nfnheﬂmplb&mmbt afBomn dnRethyk cthyt ketonet toyrhgke a
R5 and R6 are both -H Rl and R2 are both

4-chl @P’@B‘ﬁéhyl ; R3 and R4 are both nmethyl; R5 is
met hyl; R6adcﬁng' H1east two equivalents of a base selected from sodium hydroxide,

potassium hydroxide, sodium methoxide, potassium methoxide, sodium ethoxide
and potassium ethoxide to the mixture, thereby forming a bis(thio-hydrazide
amide) solution; and

combining the solution and an organic antisolvent selected from pentane,
hexane, cyclohexane, heptane, petroleum ether, ethyl acetate, and diethyl ether to
precipitate the disalt of the bis(thio-hydrazide amide) from the bis(thio-hydrazide

amide) solution.
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Rl and R2 are both 2-di met hoxyphenyl; R3 and R4 are
both nmethyl; R5 and R6 are both -H Rl and R2 are both
w20y phenyl ; R3 and R4 are both nethyl; RECEHOS2085021642

are both -H, Rl and R are both 2, 3-di net hoxyphenyl; R3
and R4 are both nethyl; R5 and R are both -H, Rl and
R2 are both 2, 3-di net hoxyphenyl; R3 and R4 are both
nmethyl; R5 is nethyl; R6 is -H Rl and R2 are both

2, 5-di fluorophenyl; R3 and R4 are both nethyl; R5 and
986 arghehnéthod bt CRIm 38gwheearthe brgahic2pbredi laugpophenyl ;
R3 and R4 are both nethyl; R5is nethyl; R6 is -H Rl
and R2 are both 2,5-dichl orophenyl; R3 and R4 are both

@%t h xjﬁ;%t Bﬁi]] bRk 1888 MicAoRivRPERoxide.
gf h?%ﬁfny ; Qﬁ&guﬂﬁkare ot% ngihyl, R5 and
R6 are both -H, Rl and R are both 2, 5-di net hoxyphenyl

R Rehecrelagob Cliop) WhRsTIRG OFéf™ 8 50t § SHRPR)I ; s

and R6 are both -H Rl and R2 are both

2, 5-di net hoxyphenyl; R3 and R4 are both nethyl; R5 is
168t hyThe rR&hod of ElaRd 9neheeirdthe bhsstin agyeons prdipyihydryide.
and R4 are both nethyl; R and R6 are both -H, Rl and
R2 are both cyclopropyl; R3 and R4 are both ethyl; R5
Bnd  RehAh&mb@bNClatn FR1wasdirRRe ansob@nbistieplaapr opyl ; R3
and R4 are both nethyf; R5 is nethyl; R6 is -H Rl and
R2 are both 1-nmethylcyclopropyl; R3 and R4 are both

0 Yl P O et b i

R6 are foth -H R1L and R2 are both

R5 is
-propyl and Ris -H Ri and R2 are both
1- et hyl cycl opropyl; R3 and R4 are both net hyI R5 and
R6 are both methyl; Rl and R2 are both

gg‘g ' éb&)éﬁlb@ BE @)?a)ﬂn o 1aRsh B4 pRial (i &btz dRBmadY is:

and R2 are
1- met hyl cycl opropyl R3 is net hyI and R4 is ethyl; R5

and R6 are both -H Ri and0(5€2 are both
2- met hyl cycl opropyl ; R4 ajje bo{ R5 and
R6 are both - i ancNRZ eb
2- phenyl cycl opr opy arel\both thyl; R5 and
R6 are both -H R &nd Rﬂare bot h H

1- phenyl cycl opropyl 3 S R3 and R4 are both Sret hyl ; ©°R5 and
R6 are both -H

IS
é\”/N\N)I\)}\N/N\n/é
H H

S S i

106. A method of preparing a bis(thio-hydrazide amide) disalt, comprising the steps of:
combining a neutral bis(thio-hydrazide amide), an organic solvent and a

base to form a bis(thio-hydrazide amide) solution; and
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Ri and R2 are both cyclobutyl; R3 and R4 are both

nmethyl; R5 and R6 are both -H, R and R2 are both
weywbopem vyl ; R3 and R4 are both nethyl; R5 anPiCRESZN#021642

both -H, Rl and R2 are both cycl ohexyl; R3 and R4 are

both nethyl; R5 and R6 are both -H Rl and R2 are both

cycl ohexyl; R3 and R4 are both phenyl; R5 and R6 are

both -H, Rl and R h R3 ot h

ot hyl - R SSRGS A Rt 6 e MR i B R 5 3

et hYdls(ﬂf@—hzgﬁzﬁe%frﬁdé)@bﬁtloﬁ)my' R5 and R6 are both
and are both nmethyl; R3 and R4 are both

phenyl, R5 and R6 are both -H, R and R2 are both

f(ﬁm ﬁ'he&ﬁatﬁgg &gamé Rgo\&/ﬂﬁg@}a@ dﬁ!ag ﬁ% f"tg\g) %ﬁla?é@ﬁpﬁ&t&s of the base
and Rfe afmployed for-dath mbal cqiistalBat c&TrﬁuﬁﬂtHﬁs(ﬂn@-&lgdmlzLde Rhide).
and R4 are both nethyl; R5 and R6 are both -H 96. The
met hod of C ai m 95, wherein the neutral

CS( LAl o _ _ _
L R s i
met hadipitipalegtaulj Q1T 4oiliphttic ketbryen £2-0¢ abipliatie)ether, a C2-C4

disalt, conprijsin e steps.o conb ni,n tr
bi o taucloapbs AHES étﬁ?fadl&)dﬂgﬁféygﬁ? ey Ry SEOARE, Nemethy!
sel ecf ﬁfi}hdﬁﬂ@a?ﬁ%rcg)s Nl alk B tghﬁzepéthela BRKONE and AEbteRErNY

et hyl"Ketone 't a mxture; adding at |east two
equi val ents of abase sel ected from sodi um hydroxi de,

tas ium t hoxi de a
8 Roeretbd of blang: 0B b aThe BRRaCert AL RSl o methanol,
the nadnd e ﬂobﬁﬂcﬁbz/pfd%mln%atahbls tdrhbaryhylestes) adetone
am de) sol ut| on; and conbining the solufion and an

or ganietralaydrofseiny end metiybethyldkefonsm pent ane, hexane,

cycl ohexane, heptane, petroleumether, ethyl acetate,

and diethyl ether to precipitate the disalt of the

Pics ( t ThemBinda 32 CREmATod&herelrome bhs ib b binkriep aln mnamnm hydroxide;
am de) sol ution. 99. The method of Cl aim 98, whe

t he oamyalkalemetsl bisdroxids, acalkalhaetal §-Corlkoride. r%&n ali metal
Claim?9 wherein the base is ethanolic sodium

et hoxiH&® 101 . The nethod of O ai m 98, wherein the

organi c solvent is ethanol. 102. The nmethod of C ai m

98, wherein the base is aqu s sodl u Xi

Thle. nekDatierl CECL 5, WOHSHER betras S UdDGEHIGs, potassiom
hept a f td?udé"'@odlum amide, or
neutr %)lglgé(}tsﬁ %ﬁh%%g glg%p%tea%l%g Ct"@g aﬁThe et hod

of Cl potmssffin amficer ei n t he neutral bis(thio-hydrazide

amde) is: ; or 106. A nethod of preparing a

bi s(t hi o- hydrazi de am de) disalt, conprising the steps

P53, CORbIRINAE o CREHE 0¥, witbRld {he SnbwidnAZidR reThIds)ridanm alkyl
organic sol vent and a base to forma

bi s( t dikali metWl ariaderdmilgdimetel. ut i on; andseparating a

di salt of the bis(thio-hydrazide amde) fromthe

bi s(t hi o- hydrazi de am de) solution. 107. The nethod of

O fi MriOfethdareEilfinat 17, Gdsteiihe bhsd Woithivhatydride, sodlum hydride,
equi val ents of the base are erTE)I oyed for each nol

equi vpd)temmnﬂaymciﬁ, batyllshis, it lsegtn 2UBanATSHEY: phf@%ﬂlthlum

The f dai \gﬁg[el n the organic sol vent
is sef gs(?g%r?fgﬂ%‘f?ﬂasa i'phatic al cohol, a C1-C4
aliphatic ketone, a C2-C4 aliphatic ether, a C-C4

cl oal i phati c et her, dioxane dineth forma PR
il et Wpe Tsthodcilam NI rategam g ﬂeeﬁr%&%( % Bt pmidey is

al kyI @)@5}. et oni t rile. 109.
The nmd sYanglcﬂflfgéglﬁble% V\,ger elrn t e or gani ¢ sol vent
is selected from nmethanol, ethanol, 1-propanol,

2- propanol, 1-butanol, tert-bx y | al cohol, acetone,
tetrahydrof uran, and net hyl73et hyl ketone. 110. The

met hod of O aim 109, wherein the base is an am ne; an
amoni um hydr oxi de;




an al kali netal hydroxide, an alkali netal Cl-C6

al koxi de, or an alkali netal am de. 111. The nethod of
wW@k@ev9d®, wherein the base is sodi um hydr oxi BET/US2005/021642

pot assi um hydr oxi de, sodi um Cl1- C6 al koxi de, potassi um

Cl1- C6 al koxi de, sodi um am de, or potassium am de. 112.

The nmethod of Caim 107, wherein the base is an al kali

t al ~hydri - al kvl [ i . Ak A ‘de)

o) RS R o B0l 4. AR b FELEA 08 2R e mic i s
t he basgbih& With fHeLotpiticsoldent ts faining hyndixturste andihedasd ismdded to
hydri de, butyllithium. butyl sodjum . tyiy?m assi um
phenythe mkuEmio tere e Rgdhienmydragide HER)ISBOHISEsi um 114,

The met hod of O aim 107, wherein the neutral
bi s(t hi o-hydrazide am de) is substantially insoluble
116. t HEhcomethod of €tdimeliy, whérbin betvecanetbootl0.25 a@i abant 254moles of the

wherein the neutral bjs(thio-hydrazide amd is first

Conb M BRSO Bl A SO PBr b A gies of ofgahi solvent,
m xture, and the base is added to the mxture to form

the bis(thio-hydrazide am de) solution. 116. The

higt hoBheomeiBbdiofCldid, 1 Iehwhetiein ipevernerboabd and ghaps S amelar equivalents
about f2 5 nol es of the neutral bis(thio-hydrazide

ani de th?@“@&ﬁ%?lﬂ@]&yﬁcgr each liter of organic solvent.

117. The nmethod of Caim 116, wherein between about 2

and about 5 nol ar equi val ents of the base are

r o .
Bifpl oYksimethod of Clamnidthwherstn abont himpiwot thp apwra) bigti-hydrazide
1 nole of, the ut.ral. _bi ' [ mde) is
conbi Hé e)plgrwg@gl}?dlﬂe{ %%éhgﬁéﬁfgﬁ%érf glﬁlé g@%@Vent . 119.
The nethod of C aim 106, wherein the neutral
bi s(t hi o- hydrazi de anide) is represented. b he oy
6k | oblhergiotbor 0 CUmml | Q6o ieiem thaReREn Ris(Pia B ey amid is

bond I%iirr g%tggﬁ%ﬁ%%ﬁwégwcwélgg’ﬁh%ai ght chai ned

hydr oc are 1 ndependently -H, an
optionally substituteBsalipBEatic oup, Ran optionally
substituted aryl group, or and “RS t aklen toget her
Wi th the carbomiagd NLO t 0 i ey are

bonded, and/or R2 #nd R4ﬂt aken Yt oget Iﬂsr wi tlh the
carbon and nitrogefy atons to which they arg bonded,
forma non-aromati ¢ heterocyclic ring optionally fused
to anwlgeimtic ring; and Zis Oor S

Y is a covalent bond or an optionally substituted straight chained
hydrocarbyl group;

R;-R4 are independently -H, an optionally substituted aliphatic group, an
optionally substituted aryl group, or R; and R taken together with the carbon and
nitrogen atoms to which they are bonded, and/or R; and Ry taken together with the
carbon and nitrogen atoms to which they are bonded, form a non-aromatic
heterocyclic ring optionally fused to an aromatic ring; and

ZisQorS.
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