ANTI PROLI FERATI VE COVPOUNDS, CONJUGATES THEREOF, METHODS THEREFOR, AND USES
THEREOF BACKGROUND OF THE | NVENTI ON [0001] This invention relates to
conpoundswetzuatizz4al |y rel ated to the tubul ysins, 5 conjpagatsesionh®reof wth
a ligand, nethods for making and using such conpounds and conjugates, and
conpositions conprising such conmpounds and conj ugates. [0002] The tubul ysins
are cytotoxins originally isolated fromcultures of the nyxobacteria

Ar changi um gepRy PR AANFERATRA0EONE (INSIS f A NTISEA ES THEREDFOVGARGHR Produci ng
a different mxture of tubulysins (Sasse et al. 2000; Reichenbach et al.

1998). 10Their crystal strudHEREFQ AH|Eb§§E}$7‘HEEREOBat hway have been
elucidated (Steinnetz et al. 2004) and their biosynthesis genes have been

sequenced (Hoefle et al. 28AGIRIGRATRDUBLITMSITRVERTRORSYNt hetic precursor of
the tubulysins, also has been shown to possess significant activity inits

own right (I0P8H; chTlas mxpntiopageys tocrmpounds staciueHly laied fhide abelyient s ci t ed
herein by fiffla t@yﬁﬁ%f@ﬁhAﬂ%/uatlﬁéth@da%rylﬁa%ngaarnauklhgglﬁ@l cBhpbfi@s gd of this

speci fication, 03] The bul'ysins belong to a group of naturally
occurring aq@mjungﬂttewnd:cqmoylpemqomgsm&@llca@p@pwéﬁ pdleconjubeies. i ncl udes t he
phonopsi ns, do}- , gggj HRRE! 2)
Antlnltotlclgﬁﬂnts %%%@$§% an ot§g§“ﬁ&%829%$%?e gpéeptlégggglso exist, for
exarrpl e pacrlnwtocbzx@d:r;aArh/eamgw]rtwéim@sﬂngn@ctmehsemm wathesch dermisng i t osi s, a
cell's mcrg | es ni ze he Mt c ess
requiring tq{é&{?g i lgggnt%)ﬁ%lfe Oftnﬁ) E ms sasssee 1 %q‘o %{%Eﬁ errﬁg%cﬁ%o ng{g%?

const i t went Thriratwtah straturandi t{@ynmmd pmdawa&rhhvmdembiumdag@(ﬁtesmbéme1ka1t hi s

process an rev ceI f.rom under goi ng mt S at the

o scutar | ADAF iR G bhey st A RL AR e anab ot P el BN She agent to
anot her. Thereubilydily,si tfl@syﬁ)th&itqj’ﬂécufsbf,‘ofaﬁéﬁBiﬂb/MnQﬁlsb h& HetibthowiSo peik@s

m cr ot ubul es, .causi n the affec t cC |.at.e i he G2/ M phase
and under go™ cﬁflb"’scfl 1t3’( RAZ oM r@i‘t &1”“01} 028)985 éﬁ‘ﬂt‘é@gﬁrﬁ}{o}r ‘Eﬂ%\g‘?‘i“?ﬁ%l
effects thec@ameﬁams} flr@Sithbr $Yinviniod kitDy daParBliGEOLURINAS f BikckppEiBYABR) Ng t hei r

di sassenbl y ‘50004 he t ubul y5| ns have a tetrapeptidyl scaffold constructed
fromon® (0Pt e Bl inghalops A g RBY By S EEHNE 2HIMI9EC aci d subuni ts:

N- et hyl pi p&ﬁﬂJebﬁﬂde@ aﬁpaegmg%{ﬁms thht%f?dl&iéﬁ?’t}ﬁ%hérhbﬁ)ns he BN RdtnR&nl TReV) , and

ei ther tubuphenyl al ani ne uals H 30in formula (1) below) or

t ubut yr osi n@YRIRIYcinRUTaeppl @%2[)) oﬁwtlmwgmgelﬁs atbordhanrretypentidey or depgipentideng
tubulysi ns finaned b ex%npl%ﬁo‘a}cl)tax%f %e‘&ﬂa{%){%sméshgncﬁh& EsotiRfonsd bHﬁﬁ%’fhﬁbs@/ gri at ion
anong them being ‘at residues RA RC as shown in Fornmu

Table 1: SC[eBGOElFWWIGQIGOQaHIZQOD@f@th@dnlélﬂlctsmdlarﬂﬁrmeéi ieflering ihVéappﬁ opertl es
of tubulysi ng f imtotic
agent s g%chdg%@ﬁg}égﬁ Cﬁ%)%gﬁ%g% cf ﬂil/eltnr% %@ngg rso{eg%r&i %Chl?%ubggﬁnograft
assays agai Asttmlaomagwml;loqkfthls@mess auébﬂevetntaesll fremuhdeegqing mbediysi n A i nduced
apopt osi s i C Is cel | n n|f|

pot ent i al tthgﬁl a?l‘zhe ecula?i’level%?% %xsagtl bif&h(%ﬁe m%cigﬁarlg éna%//(a%e\?,ﬁr% O1e agc ?O tic
properties tofanmhdsreTheJIOblﬂyslmlpymemtshdnm@nlﬂy stthbaednlieviatowatedibaks cgener al | y

have been f are f avor n t hose of non-tubul ysin
antinitoti ct(ﬁ% er?%gc(:@n;gac%m&‘ ate zﬁaéh]ggp}%nalngﬁn T ’prP @I?ha%g?té'nmtz et
al . 20045 \i0obH). E(Con&érsel?,Qﬁél)taxeF@ﬂfectshE@@nfe&:&& esslt by biadiag temizensiute nadl e
interest in the . .tubulysin S anti-cancer agents (see, e.g., Doming et al.
2005¢c; Hand!"es9bes ¢ el[[é’(%gé?‘?\ﬁﬁerous publ i cations describe efforts directed
at the syntjoeed]s OfheltiRUY¥iBiNASe a ictishctiy GoafBR] REUALRITMEIhATheet al . 2009;
Doming et al. 2006; Hoefle et al. 2003; Neri et 5al. 2006; Peltier et al.
2006; Sani Rpleppgensip.ihresaaeprateingeeniopnino azih syheaits: drmgipylpipggdinicasidpue et
al . 2009; angbpYViRficutne afle), taf«;l%mecétrhg aiRh b CAbUpARS 14836 (TBS, R* equals H

structure-activity relationshi sfudies, via the preparation and

eval uat pon léffowﬁﬁﬁ))@ﬂw)a)ﬁwb&}‘gé%@ﬁ (E@er@ﬂqab&H) Beorisadnzahiaiialy et al . 2008
and 2009; Domling 2006; Doming et al. 2005a; Ellnman et al. 2009; Hoefle et
al. 2001 & 2006a; Patterson et al. 2007 & 2008; Richter 10 2008; W ahov et
al . 2009; Wwang et al. 2007; and Wpf et al. 2007 and 2010. The SAR studi es
mai nly explored structural variations in the Mep ring, residues RB and Rc
of the -1-



Tuv subunit, and the aromatic ring or aliphatic carbon chain of the Tup/ Tut
subunit. [0007] Doming et al. 2005 disclose conjugates of tubulysins with a
partner mebeoulm7yenerically described as a polynmer or a&cChiusambeewre, but

wi th actual exanples Iimted to 15pol yet hyl ene glycol (PEG as the partner
nol ecul e. O her docunents discl osing conjugates of tubulysins are Boyd et
al . 2008 and 2010; VI ahov et al. 2008a, 2008b and 2010; Leanon et al. 2008
and 2009; %@ﬁh’m@hbﬁiysmgeﬁ%ed @ng ét@ﬁﬁl@tkn@‘lln 11008, ofisﬁ'u&Gra?{farféhon #R0

di scl ose pol yani onic poly %g t can be co $ugate drugs

(i ncl udi ng themmbFYs prsyidycy n%rWt%éh@W%i@@émvlﬂﬂ ynchmlmbt er solubility.
20[ 0008] Davis et al. 2008 and Schluep et al., 2009 discl ose cycl odextrin
based fornul ati ons i nMehi ch teubul ysifws are covaheﬁbﬂy attached to a

cycl odextrin via a hydra2|de di sul fi de Ilnke nmoi ety Rfonded to the Tup/ Tut
car boxyl group. BRI EF SUVMMARY oF THE | NVENTI ON [ D] The present invention
di scl oses novel antiprohifi , e 25spjucturally rel ated
to the tubulysins, are Gyt t ogt atii ¢ agai nst many cancer cells,
and are believed to a bj: a aﬁilnltoth neﬂhanisnl These conpounds can be
conjugated to |igands suc -as Hflbodlé% for taroe gf delivery against
cancer cells. [0010]In one! enbodi ment, this i nvention provi des a conpound
having a structure represented by formila (1) 0- RBBn HN RA(Il) NR5 O
RLRSI| ,Hwhefein nis OTmﬂe10»@&HMBXMm&ngﬂdbﬁ§gﬁJe |ndependently H
unsubsti tuted or—substituted G o atky~—S nsubstitytedor—substituted
C2-CL0 al kenyl , | un'siBtint ut edRor subst i% ut ed £2-C10 afkynyl . unsubstit ut ed
or substituted jaryl, Aunsubst i®dt ed dPCsUbSi t ut edCHE@&r-0aFBl , unsubsti t ut ed
or substituted CH2) 20(C1 al ky ubstit bstltuted
(CH2) 1_20(C2-C1P al kéﬁyl) et TR L %ef?c(gb 1_p0( C2- Clo

al kynyl), (CH2)1_20C(=0) (Ci1- @8 al kydgEOdRnsubst iGCHKNOEH= @ﬁnsubstituted
(CH2) 1_20C(=0) (|C2- C1Q  al kenyl unsu uted o t ed

(CH2) 1_20C( =0) (Ic2- 18 al kyny! ) unsu@ééﬂ)%ed or éﬁb@&fb&t% C([E0) ( Cl- C10
al kyl'), unsubst] tuted or substd tut edoCEOMeC2- Cl@HgM&e@ytP; unsubsti t ut ed
or substituted [C(=0)(C2-C10 al kynyl)

upstitute r S stltuted
cycl oal i phatic,| unsu stitutedbor suﬂg?ﬁgﬁw@d het er g) oallphatic,

unsubstituted or subgtituted @HylalNy@G{gpwunsubggotgﬁgﬂ}pxggubstituted
al kylaryl; R4 is

H H OC(=0)Me CH,OC(=O)Me

I OH OC(=0)Me CH,OC(=O)Me

U H OC(=0)Me H

v H OH H

V4 OH OH H
Pretubulysin H H Me

5  [0005] Kaur et al. 2006 studied the antiproliferative properties of tubulysin A and
found that it was more potent than other antimitotic agents such as paclitaxel and vin-
blastine and was active in xenograft assays against a variety of cancer cell lines. Further,
tubulysin A induced apoptosis in cancer cells but not normal cells and showed significant
potential antiangiogenic properties in in vitro assays. The antimitotic properties of other

10 tubulysins have also been evaluated and generally have been found to compare favorably

against those of non-tubulysin antimitotic agents (see, e.g., Balasubramanian et al. 2009;



R5 is H Cl1-05 al kyl, C2-05 al kenyl, C2-05 al kynyl, CQ(Cl1-05 al kyl),
CQO(C2-05 al kenyl), or CO(C2-05 alkynyl); or a pharmaceutically acceptable
est er theweabit/a7p@bar maceutically acceptabl e am de t her @cfi/tstomioesocsr boxyl
group of R4 with the a-am no group of an a-amno acid, or a
pharmaceutically acceptable salt thereof [0011]A preferred RA is 5 wth
the stereochemstry at the methyl group alpha to the carboxyl being nore

preferably gibaie6Qf meﬁmnwlm;t 5102000 FOAhEcatasbMOILYSE BsheidbhBik 1ﬂt§rest NH2
[0012] This invention also provides novel i ntermedi at es useful fo

synt hesi zi ni§ thaoeFHOMHE antEEELIHSAYS t56c. @ Mgnding (e 3l. 20[0%1@@116%12%%& her
enbodi ment , |gh§y) S 'm(ﬁafohsqfhbﬁs ghsd@e%crﬁ)e%?f'apéj&i%tegfat hEL AN BIRbLARSiFON ugat ed

via a Ilnker nnlet referably an antibody, nore preferably a
nnnoclonallaﬂumbgdthdﬁ@nmngtdﬁké@@%ﬁbh&maehﬁﬂ@ﬁ6dﬁw@ebﬁﬂéﬂméﬂﬁmb@dy) for

its selegcti M?O@glﬂe‘{t?&ﬁ t 1.2086. 1AM A8 b1, gg}H SRNER 89087 %ﬂg&ﬁ&f et%?'2b09 15[ 0014] I'n

anot her enboi ere IS provid a conposition ter conprising a
conpound of Shiliest ANt aroirWV aod dt @ Zoﬂhk@thenmbda‘cmonsdﬂsmﬁwl sa’ucftcmre acovihyugation to

o St RSB SRR OB LRk A7 MR LB RRD: o Pt
cancer, comnmw&nmgIhmmmmmﬁmem1mglQmﬁhmé29mhﬂnmﬂmg20@2IRmﬂmgecﬂkMp5affect|ve

gand (parEieiart g/ 8n i ashiitt & A0Rbr P Rt oheRO B RFRES pr ovi ded

a net hoab f ox00BMiabivt ét AY 2009@\an|6{ aflez(mj M0 Voibf @ancen? s:relljosw TRNGAR Si Ng

contacting such cells a conpound hi s i.nvent pr €onj ugat e

t her eof wi t%’i“dg Slf’ilad%lﬁ&xl%r&? BT Y P RRLORS Qn‘i‘? %H{z‘}lg’ 4iiy B‘Hﬁ'ﬁt?

sufficient 1@ dublibbitd thb@roBlhOiky GfaliphtEd c&@a&@{anf:@ﬂhempmﬁ s@RRREr cel I's can
be col orectal cancer, |iver cancer, prqostate cancer, breast cancer

mel anoma, gn PRI asPoking 4t ahg0®atiteise conipaatcs of fubulysipvwiih 2 pyrer mAlcedhicer

nul tipl e nmyghen@i a@seﬁﬂ)edvaéa%@ryme{ SUKS Bhlecu®, bhiRNQERI S8hpks 1IMeI & t he
ligand is an antlﬁ iSs preferred that the antlbodg binds to an
1

ant|gen1%xd@éﬁ@é@mﬁﬂﬁﬁﬂéPEQh@@heEﬁﬁﬁ%mOPGQQG?@WWHﬁWPﬁé$ &\Pot nent, there
s provi dediBRLNGSl AL PaCaRRSR bR VERUPLER OB bl from such

cancer, conpr|5|ng ad nlnlsterln subjec¢t a therapeutically effective
amount of a2(H@nIpﬁ§m¢d cofl. 2008 and mﬂén]?@ddm eyl %)Oégﬁmfi&@aftﬁéalt RePedfeung athl.a | i gand

t | N ided th
126 of “a cor3 AR doAtiohic Jo Mo BRI ATBOELMRMed  BREPGILY! 0O Gand
(partlcuIarmbmanmﬁnimbMUV)mﬂdnmmhenpmgpamasmohhvf a nmedi canent for the
treat msg'qt i Slfglt) ncelr)a'wls g‘[ an]d%%{mlggétgg 3569 ?igcqoese%gagcﬁextrﬁl%ase%e col orectal

cancer, ancer, pros e cancer reast canc
gl i obl ast onﬁrmlhlam@s trawlziel tubp)lamsr :&att@\(alenay\et&rchedmarcyande&amexa mul tiple

ity body lr:ef?%fafgld%;ﬁ‘ésﬁ&ldfélaﬁr T tgﬁ?%pg'nﬁ?gﬁn' expr essed
Che use of a compound of P& TEVNARENEHTEF SUBRHITRA ¢ chereof wiih &

| i gand ( pr efoeeqbl yTiapraoit ibadiidn disdloseheoviel apipfotifdralve @bmpouiadihaearent f or
i i i from such cancer. BRI EF

treating a cancer in a su t sufferin
DESCR P ON TGO RN S50y G B0 & CHRHH caBm iy SPPPeEeHBi nat i on,
Scheme 1 f omdrekicngvcd@oBRabRds atfmitdic SnecM@RAL. I TRse compounds can be

conjugated to ligands such as antibodies for targeted delivery against cancer cells.

[0010] In one embodiment, this invention provides a compound having a structure

represented by formula (1)



20[ 0019] Figs. 2 and 3 depict Schemes 2 and 3, respectively, also for nmaking
conpounds of this invention. [0020]Fig. 4 depicts a Schene 4 suitable for
attachi ngwe 2paptidyl |inker and a nal ei m de reactive gr@ap/useoioomeesinds of
this invention. [0021]Figs. 5 6, and 7 depict Schenmes 5, 6, and 7,
respectively, for making 25conpounds of this invention. [0022] Figs. 8a, 8b,
and 8c show Schenes 8, 9, and 10, respectively, for naking internedi ates
useful for preparing coppounds of this igwention. [0023]Figs. 9 and 10 show
Schenmes 11 and 12, respecilinvg] y,Qil Yuskrati nd how i nt er nedi ates such
as those shown in Figs. n$éﬁ d-®nto cdpounds of 30t his

i nvention. [0024]Fi gs. ﬂﬁa ndRIIbzshom/Qp plets for 3H thym di ne
proliferation assays for a first et of conmpounds of this invention,

agai nst two iﬁferent types of cancer cells. WO

2011/ 017249 Us2010/ 044078 [ 0025] Figs. 12a and 12b show the plots for ATP
| um nescence pralis el at2,o0n assays for a second set of conpounds of this

i nvention, against_i di fferent types of ncer cel.ls. Figs. c and 12d
Show ¢ ha b ove. for Ratdenyin Grsrendsidt i ukue BTGk i ues R iife Second
set of conpounds andua@dititgtd bhabsiarel €0, faYRey, Wisulssafieriror Selstitited

5[ 0026] Fig. 13 shows the activity against renal cancer cells of conjugates
of conpounds of t hi s % f%huP%m§&ﬂF%9ﬁWé$W§mb?¥’PW@Pﬁpﬂﬁﬁmé§@%?$.

[0027] Fig. 14 shows wh@ Redbarll dhsa@atui&lor keRautdaneey ,0@) I, fikyizonj ugat es
of conpounds of this invention in xenograft studies. 50028 Fig. 15 shows a

Schenme 13 for naki ngUiyPEiwedpavbgityehf ) irerCorntak plgnylos tHekoof this
pnvention. [0029] F gsubkurlges, @, GrehenaibyhACHIR 5000 Gaamayags)of this
p 0030 .1

invention frominternedi ates made per Schefme 13. |gs and 18 show
Schenes'95 and 16, r &syybeititgdpisubstigiedgltlngOE6T) gativatkemehdysubBhrpounds of

this invention. 15[0Q3} ﬁhgoStiQ"?eds(b%Q@@%ﬂ@ﬁﬁ : %lggni}]i?__ﬁﬁsﬂgsti@lﬂed Hternediate

useful for making conpounds of this inve ' Igs. 20a and 20b show
i n conbi nati on Scheneubt@tufed C(FAECpLepdvat mpnbstituteberpobmititeddf(=OKiCs- i nvent i on

ki ng an | nt er med atd Ui Gl AR CEIORIEER B BRIy Ol 20

for the synthesis of tioed amteshatidaydoalpbaid, nnsmkiituigld or substituted heterocy-

15 cloaliphatic, unsubstituted or substituted arylalkyl, or unsubstituted or
substituted alkylaryl;
R* is
NH, NH, NH,
. % , EJ;G ,
CO,H CO,H CO,H

NH,
/(©/ , ! , or (CH2)o.3CH3  ; and
% >CO,H % CO,H ‘aL/kCOZH

R’ is H, C1-Cs alkyl, C»-Cs alkenyl, C,-Cs alkynyl, CO(C,;-Cs alkyl), CO(C»-Cs
alkenyl), or CO(C,-Cs alkynyl);

20



conpounds of this invention. [0035]Fig. 23 shows Schene 21 for naking
conpounds of this invention fromthe internedi ate of Schenme 20. [0036]Fi g.
24 shows wbeoBohexe 22 for naki ng yet another internedi ate/ussebohsoior 25
maki ng conpounds of this invention. [0037]Fig. 25 shows Schene 23 for
maki ng conpounds of this invention fromthe internediate of Schene 22.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON DEFINITICNS 30[ 0038] " Ant i body" means
whol e anti bgdi Iﬁ§rn?a@gltf%£!}5/ @@éﬁtmsm ﬁféfeeg phagEBRicAlly- ac@eptaable Aid gen- bi ndi ng
portion"”) or single chai'ns there oIe antibody is a glycoprotein
conpri si ng ta@re@feaaﬂte ceiexH @earp of R) Wéh Hierssarginel Stonp of srgkempppcidhelians

inter- conn%%kggwgmngn§gk tgﬁegmngﬁaﬁEach heavy chain conprises a heavy
chain variable region F$ eavy chain constant region conprising
three dona|WQfHCHhApGﬂgﬁd ICH3. Each light chain conprises a Iight chain
variable region (VL or VO and a light chain constant region 5 conprising
one single domain, CL. The VH and VL regief52can be further subdivided into
regi ons of hypervariability, termed cgd enentarity determ ning regions
(CDRs), interspersed with nore consefved franmework regions (FRs). Each VH
and VL conprises three CDRs and fay Rs, arranged fromam no- to
carboxy-termnus in the follow ng o0rdegr: FRL, CDRl, FR2, CDR2, FR3, CDRS,
and FR4.; The vari abl e regions contai T acjndi ng 10 donmain that interacts
wi th an antigen. The constant regions may nedi ate the binding of the

ant i body t owhiogit sﬁefess’rwﬁﬁst@'rat fleatiaoliyd groupelptidlionye salbdxgLiscipahdrs pafferabiie | mmune

systen1(e effect r ce he first conponent (A qg) of the
cl assi cal ﬂﬁpgﬁﬁﬂ? @%@t Z%K%qg%§$ﬂ8 1% said to "specifically bind" to

an antigen X if the antibody binds to antjgen X with a KD of 5 x 10-8 M or

| ess, nore preferably 1 x 10-8 M or IGEF, nore preferably 6 x 10-9 M 15 or

| ess, nore preferably 3 x 10-9 M or even nore preferably 2 x 10-9 M
or less. The anti body can be chinerfic, humani zed, or, preferably, human.
The heavy chain constant region G be engi neered to affect glycosylation
type or extent, to extend anti body half-life, to enhance or reduce
interactions with effector cells or”tHe2+onpl ement system or to nodul ate
sonme ot her property. The engi neering can be acconplished by repl acenent,
20addi t i on, [08F2]del Elis mmedionehye povidepnevchmionoedigedscn fdpyyntlepizaagenent of a
domain wt donpi_n . f er.~1 munogl obul in type, or a conbination of
t he for2%0|ngpoP%E?&fmkﬂghﬂﬁ%&ﬁ%gggnent" and "anti gen-binding portion" of
an anti body[0013] Slhmmymm&mﬂmbmdmtﬂﬁfmkﬂmmﬁpﬂﬁahsmaﬁmmmnmbfﬁwﬁﬁﬁ@ﬁmﬂtS of an
anti body that.ret abi aII bind to a tigen. It has
boen shown heSe R gt Re s it figod BRckrbh ebam B ohSuika be
performed byoddchRgamntiSod9f and rhast prefeeadgt Hinaumini dxa@dylond uetlibods) ot s @ik
fragnent, a noval ent fra consi § |ng of the VL, VH, CL and CH

domai ns; (i*%gﬁyﬁ{%ﬁﬁgécﬁysgﬁ@ﬁﬁmnﬁxﬁ? al ent fragment conprising two Fab

fragments |jopkgd by adobsdmboi@nt, theld ik BARIRYE a th@pRItESf MRAEQDOmpfitihg ) a Fab’
fragnment, which is essentially an_Fab wiith part of the hinge reglon (see,

for exanpl e ConpIRHRd %ftthlalmvent@éu aﬂlémézrlk%wl%|swhleaﬁor FIMHEABIDY Y lieBith 30Ed.
Saunders El ?eysler RQQdther dnibbllin®nf ¢hif MAGIBALrVRIRS L Helhdd fRfintibi@ndie and CHi
domai ns; fragment consisting of the VL and VH domains of a single
arm of an amtblilﬁg@ayn Omm)er selliApa pybagghranteripg\ipe cagcey lcomprisigaahmingyeinse

341: 544- 546}, bl LRAFIREGIQ oriEciVElafGMRIRa céﬁﬁsdu)ld Qf‘thlssiﬁleﬂﬂ&fjor a con-
conplenenttarity determning fegion (CDR); and (vili) a nanobody, a heavy
chain vaOrl albgase theggi bitle ® Hgamid tpatacudarkyi anghebodar. i lalbh@that gmbbdimantdtheigds const ant
donmai ns. HOH : VL and
VH, are en oéa§&§£ gg%g#%?@’geﬁaﬂgm% rﬂ@%ﬁf%ﬁc%gf%% Iﬁ%gﬁﬁgggggﬁ’ i nant
met hods, bym@haéymmﬁ@umumbmmkéﬂn$hm@uenabaegum%Eﬂhﬂ@ﬁbemwddanéﬁmalS|ngle
g:)IOteglureg h?‘(%? ar %%n%{lboﬁx)t hgd nadqgo'r_ls suffiglgnt(? @%%Itﬁe egr8 Oorf %%D é:ﬁnt

(1988) Sci eﬁmaﬁ@bﬁc@l@i&aﬁl&ﬁml@eﬂalh&mﬁeoﬂlvﬁ‘tcanxier p(o]s&%@an&lrdﬁeasl\dahd:er Acad. Sci .
USA 85:5879-5883). Such single chain antibodies are al so enconpassed within
the term "antigen-binding portion" of an anti body. 10[0040] An "i sol ated
anti body" neans an antibody that is sulsstantially free of other




anti bodi es having different antigenic specificities (e.g., an isolated
anti body that specifi- cally binds antigen X is substantially free of
ant i bodi esot2hato1zeci fi cally bind antigens other than aRCIgsSR08044028

i sol ated anti body that specifically binds antigen X may, however, have
cross-reactivity to other antigens, such as antigen X nol ecul es from ot her
15species. In certain enbodi nents, an isolated anti body specifically binds
to human a%élm%gmsms1uﬁgt:a&éroﬁ§ncfe§@&éanwrtctvaﬁ&h&hce(mﬁmn gman) antigen
X antigens. Moreovér, an isolated antib %@ e substantially free of
other cel| unsglomg rene] ‘éﬂanﬁn]dW@ml%ﬁéW&)ép@a ceflbo pre frsrlieendian agodbdy " or

" monoc! onalis RkiHaAd: RRTRAI bRRS TR ﬂﬁg&&?l%&@&ﬂ§'t}f3'3a&fer &l body mol ecul es
of single nolecular conposition, which (g 20sin i ndi ng
speci ficityl08Hd afljanpthgr eﬂnhodmlephmereclapmw ha meged OF@@M@; ajeregningnt i body"
means an. a sl QR% framewor k and
CDR regpsong%%ﬁgﬁxffﬁzngc%%/%%t regfélﬁl% glhglg%la{%{tl are Hté]%%}\%ed from human
germ ine |mmmam@hqﬁwwﬂhdsequmnmeéaCbmHamdaﬁmubmdmewlw&ymnmgwadEHmater

nodi fication ncl,udi ura etic nodifications
ant1 bod es Wy BB RS o Y B LB AR BEH I g0 R ger mt i ne
|nnunoglobuﬁhmom@qumnﬁdﬁsmemgmn@nmkammgmsﬂmnmfwﬂMEGQMMXpmﬁmﬂnhmmr

Fovover . HIAROARE oty riignt bR 68 e Gl e i i et CoR

sequences Odgfibodaknts; hchtver @ambokolorcafl caad@f Iner camedm@bitan camacblesst such as a
nouse, have been raftegﬁg to human franemnrk seguences. %$04%h@Hunan
i o

nonocl onal %‘i‘H‘EﬁFBB §oie “r‘?“%‘&‘%%‘frefdl?@ﬁ‘iea%ﬁ% c% SPHY @n

speci ficitymy M&h&heﬂ&ﬁ@an&@rﬂeﬁl@nﬁ o FinPASmb.WHEHE 63 1S b gnthbdeuer k and CDR
regions are derlved from human gerni i ne i rmunogl obul i n sequences I n one
embodi nent , prﬁ%ﬁ%thﬁ%wt@ﬁ%}f blaqlﬁttp%alﬂt&n graesprdRydbeer!ip 9f he KY5eT doma t hat
includes a [gorg! | IﬂQh@t‘h&%ﬁoH%ﬁtﬁef@@%ﬂﬁ[&e&t%%@@&%nﬁ)@hﬁ%ﬂth@ g., a
transgeni ¢ nouse, having a genone conpri sing human heéavy chai n transgene
and a | ight gD OF & eantgais dhoress mathpdizand @rﬁfwlﬂaﬁm oI fpr the proarytion
"Aliphatic” afhe Bt AR QR 2 PInc DRSS ﬁh?eglﬂg iR AlMERL AL Or unsat ur at ed,

non- 5aronat|c drocarbon noi ety having t pecified nu er of carbon

atoms (e.g., as 'n C3 abiipRadE SORIPTfehe OF @it BRAN KGspr "O to G5
aliphatic," the latter two phrases bei ng synonynous for an aliphatic noiety

havi ng f r ont0818l o SFigarlbond b derddl. i combinetics. Sthemad fpiemakife compboiisat ons i s
not explicifly,spgsi fied, froml to 4 carbon atonms (2 to 4 carbons in the
i nstance of unsaturated allphatlc noi eties). 10[0045]"Al kyl" nmeans a
saturated al0PPHat i Eigsndiaet § depict Sthehe Sade, copretvdly, ehoformakeri gnati ng the
nunber of c e applicable. By way of illustration, G-C4

al kyl nolet$E %P%%Iu Slgﬁgg%re not limted to, nethyl, ethyl, propyl,
|sopropyl 082Mut yFig. 4dammydSd&HbABymﬂmﬂbbmtwhmgapﬂnﬁhﬁh&h&mﬂa

[ 0046] " Alkenﬁkﬁ.&fan§ an_ali hatIC(ﬁD gwy havi ng at | east one carbon-carbon
doubl e 15 bBHE™I AT RE N SECRERURRC! BIF PYU%si gnati ng t he number of
carbon at on®obigi ngFrigppl 6,cabl7depiByScheniesd, 6] dnld Ustestiiahy, f&&andkéheal keny|

noi eti es incl ude, are not limted to, ethenyl (vinyl), 2-propenyl
(ally' 6t dWHEO?“§ﬁ§H§S“Wﬁq§m11 propenyl, trans- 1-propenyl, E- (or Z-)
2-but enyl, [30imt enyilgs. 84, &b, bﬁd@@bhemslch&mts- ,a8d @0 Q@s)pkatw@l?dfo'& hRkinpke.

[ 0047] " AIk n means an allphatlc noi ety haV|ng | east one carbon-carbon
triple 20 bla?%ane%t%swwﬁ%f%%ﬁr%m@a@qn&ﬁ0#%}8 “&i"ég'il‘ﬁhatl ng the nunber of

car bon atonﬁoﬁﬁlngF@PDth@bh@mv§&wM@§1p&mnbh@ﬁ%&ﬁ%bDﬂhm@@m@%o@lkyny| groups
i ncl ude ethynyl (acety Ieng pr opar gyl %pro - g 1- propynyl,

but - 2- yny| , intgFaedisies sutlkes, thgso obpym ioyagseoa-Boeratde st ﬁ%ﬁsnt%@mqwé%d or
unsatur§;eqhw@ggn@&pnatlc hydr ocarbon noi ety having from1l to 3 rings, each
r|ng having from3 to 8 (preferably from3 to 6) 25carbon atons.

CycloalkyIWOhﬁansFﬁsd}%@@hﬂ&ﬁh@ﬂﬂ@lﬁ@ﬁéﬂyHMnmem@hK@ﬁ@ﬁwn@ﬁQYS@r%aturated
"Cycl oal ke one ring has
at L eagt  ont st RanpRuEk St AR ANR SRl B el ER o Phank G5

cycloaliphatic nmoiety in which at | east one ring has at |east one
carbon-carbon triple bond. By way of iddustration, cycloaliphatic noieties
i nclude, but are not limted to, cyclopropyl, cyclobutyl, 30cyclopentyl,
cycl opentenyl, cycl ohexyl, cycl ohexenyl, cycloheptyl, cyclooctyl, and
adamantyl . Preferred cycloaliphatic noieties are cycl oal kyl ones,

especi ally cycl opropyl, cyclobutyl, cyclopentyl, and cycl ohexyl. WO

2011/ 017249PCT/ US2010/ 044078



[ 0049] "Het erocycl oal i phatic" neans a cycl oaliphatic noiety wherein, in at

| east one ring thereof, up to three (preferably 1 to 2) carbons have been

repl aced wbt2h11izo1haper oat om i ndependent |y sel ect ed from RCTAS2@0/084070her e

the N and S optionally may be oxidized and the N optionally may be

guat er ni zed. Sinilarly, "het erocycl oal kyl ," 5"heterocycl oal kenyl ," and

“heterocycl oal kynyl " means a cycl oal kyl, cycl oal kenyl, or cycloal kynyl

noi ety, r eséuxomll Vekigs. 128 a¥i Bne tﬁeeiﬁ&ﬁ ff 'A@Pﬂhﬂ&eﬁd@%e%%hf&@ﬁorpﬁ%s SO

nodi fi ed. enpl ary heterocycl oal i phatic noieties include aziridinyl,

azet i di nyl , fona seconf] sskefrapmpornds LAINA invangen. agaeit 67 udifferentypasof Fasicery | |

pi per i di nyl o.ypi pgE. a3 B r2dlBlv MtﬁﬂyBﬁﬂxknldlh@fnroﬁféyﬂloﬁmawf AB¥dme

tetrahydrot%lopyrany fone, olin t hi onor pho-

t hi onor phol sepgnd ssmffcempdeds it a@miftplirﬂﬂamqywo swes @t‘rv:ence&ces‘lsdu oon anyl

tetrahy di I I e I|ke

[ 0050] " % ko@?om ﬁ?l OXY JU8R g aéwq?’q?%&?%lﬁhca&ﬂr T coniiles ?O(al kyl ),

-0(aryl), -&mqbkyhpfﬂmmMWmBOmnyibmymempemﬂﬁwemgl%ﬁWanples are nethoxy,

Pheno,),(y’ @H%";]t hi PFig, ﬁp% %rhﬁln lctEVql Ogalnsetlsfpn% e[a,lngee cglls ojf5 00%# |f|a| Ogen or
hal 0" mnean fuor ChI'e ryI nmeans a
hydrocarbonxmmmemy(ﬁﬂmsﬁupnammnn@moghmsmdmg trlcycllc ring systemwherein

The rings | M02e gt SparEReRRp e Tradire Blegafiiy RER! EL8ohEnah hyl) " or

bonded t® aﬁmﬁm@mﬁefﬂﬁ@@vmmO@|phenyl) and may be fused or bonded to

T st rati GOAry ot Ps RS fo Tt o RS R o Byl

napht hyl , @kh@gmg&qHa@@@hymmnbmdanyl bi phenyl , phenanthryl ant hracenyl ,
and acenaph hyl . [0053 Fbteroa ans a noi ety having a nono-, bi-, or

{
tricyclic riofRPlsyskigml é@éﬁﬁmé’ mﬁﬁdéaﬁﬂs6ﬂP%ﬁﬁ§@bbﬁWn@5m50n atons and at
| east one rigagg ht%nat@a(grc%%gﬂnfds LF G ineng@nt aining from1 to 4 heteroatons
i ndependent |y sel ect fromfromN, 0, or S, where the N and S optionally
may be &xi di?®¥d ankigt lr?éhRIWé)ﬁ@heéﬁdﬁlfﬁ}ﬁ mggnase igammcdian wetil fosmeakingt | east one
het er oat om cant,aRiPehi&hAHRLAC ring may be fused to other types of rings
(as in benzofuranyl or tetrahydroisoquinolyl) or directly bonded to other
types of ril88¥21( asFigsn 20mend2qhyshpayi cambigatioy SthwpenByipppe pigparytionRy way of
e 1 SRR Qi1 GHOR ¥ RONRLELIAS o QGbE YT OLyT , Turanyl,
t hi ophenyl (thienyl azo pyrazoly oxazo , |soxazolyl
t hi azol yl , [093)1]h| abigl 34 shows BehwleyIP fonrealmwllyﬂel;qu}arte wydl jn S‘dhcmc)p&rl dyl ,
pyrl daz| :2({1 yI[I ?{i“ ni’ I hbwg)gch%%nleg for t usyn 651 ﬁ]dn int Pnge%lla%) lsXcrl] Yn rPakin
qui nazoll ny i Nnno quinozal'i ny % |ny €nzo uré%yl,
i ndol yI, bemmthmmmﬁ&mymvmmxmdlazonI thladlazolyl phenothlazolyl,

benzinidazo iazo enzof ur anyl ar.bazol yl.

o banpot ity PR WBRS pifeins g A0S %CO%H&‘E]OW&%V%%IG? PR cat ed
that a nDiahwnﬂﬁMn@6f$mb®&B®uted such as by use of 5"substituted or
unsubsti t ut naII bst " phrasi "sub tuted or
unsubst i tut@g3 Oglga#‘{éfﬁpws Pglﬂggbf‘étamtﬁ‘%éﬁef Begse f % such

noi ety pay @aygg@ﬁ@mqmquﬂﬁsmﬂ@ﬁ@endentIy selected substituents, preferably
one to five in nunber preferably one or two in nunber. Substltuents

and subst i ti9038n p‘%llgt%.ﬁr%hlgw(%é?hese 23 doraBakans ayrremls 6f therlama?lyfrelvaﬂlvq in the
art, havi nginfeg8@fifde 5chtigryoi ety to which the substituent is 10attached,

to provide conpounds that are chemcally stable and that can be synthesized
by techni ques known i n e @Eb @ssoepiriéas ofsaeivedsiget forth herein.

[ 0055] "Aryl al kyl ," (heterocycl oali phatic)al kyl," "aryl al kenyl , "

"aryl al kynybgFiNTPIgNy ! al kyl ;" and the |ike nean an al kyl, al kenyl, or

al kynyl noiety, as the case may be, substituted with an aryl,

het er ?cyocl opb%s}hag ‘f&tllbbil}a’rrﬂéans Q%&le arlltli?@}iﬁi ynldkﬁs ahtﬁ@n(bﬁﬁllﬁll%rfﬁ)gfnbﬁt,(z do W ]E h the
open (unsatj sfied) valence at t a al ken or. al kynyl noiety, for
exanpl e as TPRUEAHIANE REe! Wﬂng?q\?hﬁw Hﬁ&e@§|féeﬁveanRP%ﬁb%dV?%6%flﬂy| and
the Iike. Conversely, "alkylaryl,"” "al kenyl cycl oal kyl," and the |ike nean
an aryl, cycloal kyl, etc., nDiety, as the case may be, substituted with an
al kyl, alkenyl, etc., noiety, as the case may be, for exanple as in

met hyl phenyl (tolyl) or allylcyclohexyl. "Hydroxyal kyl," "hal oal kyl," 20
"al kylaryl," "cyanoaryl," and the |ike nean an al kyl, aryl, etc., noiety,
as the case may be, substituted with one or nore of the identified
substituent (hydroxyl, halo, etc., as the case may be). [0056] By way of
illustration, pern133|ble substituents i nclude, but are not limted to,

al kyl (espeC|aIIy met hyl or ethyl), al kenyl (especially allyl), alkynyl,
aryl, heteroaryl, 25cycloaliphatic, heterocycloaliphatic, halo (especially



trifluoronethyl), hydroxyl, hydroxyal kyl (especially hydroxyethyl), cyano,
nitro, al koxy, O(hydroxyal kyl), -0(hal oal kyl) (especially -0CF3),

-0(cycl oawRkyb)1/017249 O( het erocycl oal kyl ), -0(aryl), al kylPChiusoianydorhi o, =0,

=NH, =N(al kyl), =NOH, =NQ(al kyl), -C(=0)(alkyl), -C(=0)H, -0Q2H,

-C(=0) NHOH, -C(=0)0(al kyl), 30 -C(=0)0(hydroxyal kyl), -C(=0)NH2,
-C(=0)NH( al kyl'), -C(=0)N(al kyl) 2, 0C(=0) (al kyl), -0C(=0) (hydroxyal kyl),

- 0C(=0) O( al do¥lpkising QQ@&SQMM%’ @Iﬁléﬁz!uﬁsyin)d two hght%g aﬁ)ﬂéu'ﬁ@r cofdcd H( al kyl),

-0C(=0) N(al ky1) 2, "azi do, -NH -NH ary

- NH( hydr oxy&if e)bondw%ehmawlckw yomprmﬂalmmham\me erﬁpqzl( 1) an

el SN SR o g b

- SO2NH( al kyghpin coBpONS alhlgythhzm Vamblet fegion |(1€e0r ) @msaillgm ehaen metarmp@tmy bei ng
bstit d t
et or oary e Bha AR Lbndl G Yoo RLEh R RE B b MRRSuRE A M. o,
gzar? aIkafw0ﬁ¥@ﬂ§de@dokiiﬂ#m?Eﬁ??ﬁh@&hkyﬂwwnnﬂﬁgygkmaﬁuyRyunwr
eterocycs 0a %1‘[ ! aa L8 ach Vy an IS t%ree
=NOH, il Ao A U o BE R Y n STy o B RS IkI,
(ZI).(C):( C(() \ (();:%JZCDRQQ[I))NH(R%L m«yj%ged zr@ﬁ =N &l daﬁkg termﬁﬁgI Hﬂhdédélllj;fgg 0¥derr:yz) N:z)
= r rox
00( =0) N ai B3 P ok R P 1501 b 50 R S A g 5.
;\| Hgg a(r)) 3[\-?H( dolznalﬂ\ﬂl'lléﬂ’lﬁl‘dli'faevsyxaﬂhlﬁ)ﬂa)lt,lgeanﬂﬁ‘é sdhytand rkyib)s, ma e 6a‘éfgjh:e|l?1r?d§ﬂgqfsa) NH2,
a a -
15- S( al kyl )! i X@%O&?Vf)hcgt t@%“ﬁé))h%?% mc@f“eg&?r Raf Sjof theagbpuse G (25PN,

- SC2NH( al kydflectopbdlsy afn@zm(ﬁlsmmpanenwml? cmﬂ@efmsgl@@l c%hh?ﬁ:hieﬁtus?ﬂt:ﬁﬁ Amﬁ @nthal 0,
hydr oxyl , cyano nitro

-0C(=0) ( a| k'%ﬂ y is sagi@() _Wg{laqllrywn)d tQ mnﬁ@ymztf the antlb@@:( b]@ﬁiq\'[ﬂ(ag]lggy%s with
- 0C(=0) N( al akK b25 x 38+ H0er les%HK@re Mﬂfr% Yo g‘l\ﬁ‘lélalkééﬁn))l% pref%lg@&ll)og
NHC( =0) (al kyl ), -NHC(=0)H, -NHC(=0) NH2, - NHC(=0 I(y )ﬁ%@

- NHC( =0)a\( acprkw)r;zore arsderalinex Ry ess[ DU GIOWHRIEisTabhe ¥ elVhor st nhe

substi Ut edukiBody (&) B OBEANAhGinizELERQRKAN CBHBANL ey 8Tiin cliet er oary!

noi ety, preferred substituénts are alkyl, kenyl ﬁyny
hal oal kyl , tagidn e3ayte enbipelrekipaifietiglycosydation typictor exterd] tk gxtgnd al@l@h@bdhadfxyal kyl),

-O(haloalky
Al kyit o Bibstp ephance Aelufs gt B ELPATEN: bt o HIELAPRAKG! Siforke
C( =0) 0( al klgabc)u,late ®(mf00)tmﬁ(r lpsmbpmxy“éhd@ylgmﬁem@(cm@bmomphshed byOepRYdhal kyl ),
C(=0) N al | | 0 k
00 0] 0% Kig:n, AR horcraid RIS TEBL BRELIA bee domippith oy )
0C(=0) N( al k(jpih)aﬂ; frail latl@her-itiAno gl dd{ialskog) Jr,a cohdbmlakgﬁ c)the foMdigbmpy 1) ,
-NH(hydroxy ) (al.k
NG Z0) MeC DN iRt R b st bR R o a3y KUY - s
-S(al kyl ), -aﬁ(ﬂ&tj’dy belgtlon ’) mean one or more fragments of an antibody that retain the ability to
specifically bind to an antigen. It has been shown that the antigen-binding function of an
25  antibody can be performed by fragments of a full-length antibody, such as (i) a Fab
fragment, a monovalent fragment consisting of the Vi, Vi, C, and Cyy domains; (ii) a

F(ab"), fragment, a bivalent fragment comprising two Fab fragments linked by a disulfide

bridge at the hinge region; (iii) a Fab’ fragment, which is essentially an Fab with part of
the hinge region (see, for example, Abbas et al., Cellular and Molecular Immunology, 6th

30  Ed., Saunders Elsevier 2007); (iv) a Fd fragment consisting of the Vi and Cy; domains;
(v) a Fv fragment consisting of the Vi, and Vi domains of a single arm of an antibody,

(vi) a dAD fragment (Ward er al., (1989) Nature 341:544-546), which consists of a Vg



S(cycl oal kyl), -S(=0)al kyl, -S02(al kyl), -SO2NH2, -SO2NH(al kyl), and
-S2N(al kyl)2. More preferred substituents are al kyl, al kenyl, hal o,

hal oal kylwohydrasab, hydroxyal kyl, cyano, nitro, al koxPCTABRMpaumsyal kyl ),
-C(=0)(al kyl), -C(=0)H, -CX2H, -C(=0)NHOH, C(=0)0(alkyl),

- C(=0) O( hydroxyal kyl ), -C(=0)NH2, -C(=0)NH(al kyl), CX =0) N(al ky1) 2,

-0C(=0) (al kyl), -0C(=0)(hydroxyal kyl), -0C( O)O(alkyl

0C(=0) 0O( hyd([d?ﬁ%YIﬁl(\lﬁiﬁla)l ﬂsoTa%(co%Nh@nttarQ}cﬁe‘cQM %hXCDRE%d:@hN(aa' kyl) 2,

-NH2, 5 -NH(al kyl'), - NH( ar -'NHC( =0) H,

- NHC( =0) NHznanobody, W&d}amaalplkly rgglomqqm@(nﬂm)w wlxlﬁlzle damamﬁnnl-morNH) NH2.

[ 0059] VWher € hf0BfhainS, BlrfHffre Afindubh tfd sQoRhIY b O Fy iohgn 1% such
range |nclug es the end points of € range, as In the first

i nst ance an¥s 3% cnelded by enarathgensse thep dan bmlpmnd;elsmg@chmem]mmeélws daret i cul ar
ster eol SQWEsﬁﬁth@ﬁcemﬁ@%h én&lﬁéé Herh B lﬁﬁd%%ﬁ“s‘mgre’ r&%ﬁn%hégﬁlncl%ﬂc@ﬁle ¢ashed bond
at a relevant stereoc enter 1n a structural it a, deplctlon of a
doubl e bondmaéhha@pmgmﬁtoﬂnmmn@mWﬂgumaﬂumhsﬂmownssﬁm@tumﬂnF¢01ﬂﬁwa or hy
use stereochenist aur ey, r re

i ncl uded vviSteﬁiehgt e scogfb%% gqgeﬁice %‘ﬂgt%z% r)d Hus On e§ FQ%%?S[QF A%élav\el | as

m xt ur es t hédadasci. LIJVSMSS%PH@SW Seach srmgle:ataerh,ntm&wsdura/almmborﬁMSHdl OIer s,

di ast ereoners,. netrical ner s, g i nati ons and m xtures thereof
are all enc‘éﬁﬁ%g?gﬂn‘oﬁ“‘t‘% B igr OLAT PSR % 0061] Those skilled in the
art w | ko apjoo40ji at &n t‘1bahte@®mmumdﬁeamayn Jitaibedﬁ htiofmdEtattially fiRe 6Both@. g., keto

and enol for . reson e forns,. and erion t are

equi val ent 8 %4%‘3?3"«;“‘883r}%feé’ﬂarit‘rge‘i‘lﬁép%‘rf}zcﬂ’(‘?f galanfl%PﬁarﬁﬂoaélgEQé'et ateedin and
that the stday bulaabnt%@.& SiTUIbR@n RING GREP BEMBUGE th@UpQMRAIIEbind @FQRANCE, OF
zwitterionic fornms 62] " Phar maceutical |y accept abl e ester" neans an

ester that Hydrtanpaggen . \ﬁ‘\/‘ﬁf)l‘(t%%nt‘é%}ﬁbﬁtép‘i’%ﬁ‘taﬂlé RdnMieeb Yyt o produce

t he parent WEP&UH’Q/GQfos@reﬁ&lvtltgt@&h@lodfntl@f{ns hash geaﬁmg&l )@ﬁfole%l%é’fr&h mﬂefar to
t hat of the parent conpound uitapl e esters include G -05 al kyl, C2-05

al kenyl 1or @geigh I&FWﬁwm@tW; aisplaierl antibpdyrerficallydtipdpito Buman piegy |
25[ 0063] Phﬂrgﬁ&:@e's'hbﬁ‘%sklfea%%ﬁlp&tﬂ%(ﬁor?fﬁ!uﬁan RS xndiddds. Rlor@vE0mpouUnd

suitable for arnmaceuti cal fornul ation ere a conpound has o6ne or nore
basic gr ouplsolatteqh entibadly menbe fbléstalﬁlaalz ifige alcithariceltnlayamateriag ansor gheraicdul f at e,

hydr obrom dgg,far t‘rﬁﬁrﬁaloﬁﬁ %Jd?’” %&1@&1‘3113}1'9 Egoa%ﬁ%nﬁp%ﬁl%g’hﬁlteﬁis aacetate,

panpate (e onte) r0|o nitrate y roc | act at e,
met hyl sul famreparaftmmf attlépdmmnlzodewf smgleonadlauty conamypltianeyhittadismpbisenat e,

suber atg ligd?%[m(%es%g@gn ar}dtafh hfog%grpcu@r lgi %und has one or nore acidic

groups, a ca salt, potassiumsalt,
magnesi um s[aD42] metHunmnratilsalyt meanyrmphtibodg abting ‘Zarmble$®1dins ipivpieh dathne sal t,

oy oyolohagbt kel CE 28 by S0k G B G 38, BBl
t et r anet hy| iammn pethiling amhun@diebulif €equbkees. Pahyantiphdies ayyiséladd lntae f or ms and

sol vates are so. encoppassed within the s e of this ipvention. COVPOUNDS
5[ 0064] A pr@?(gb?aélﬂnseﬂﬁ AT H LT HY B%WB@‘%B%QP%HMP%P 8(“FIB?Cﬁ?ssmaryepresent ed

by forn a intibddmino adMd kR ot erfdbded®2, huatad ¢Banlak emAsnd@Sbulie sbqhelcel nabove
in respect of fornula gl |) and Rda is

(e.g., mutations introduced by random or site-specific mutagenesis iz vitro or by somatic

mutation iz vivo). However, “human antibody” does not include antibodies in which

CDR sequences derived from the germline of another mammalian species, such as a

mouse, have been grafted onto human framework sequences.

30 [0043] “Human monoclonal antibody” means an antibody displaying a single binding
specificity, which has variable regions in which both the framework and CDR regions are

derived from human germline immunoglobulin sequences. In one embodiment, human

-9.



10[ 0065] I n the compounds of fornula (1l1-a), the subunit corresponding to
Tup/ Tut in the naturally occurring tubulysins has been reduced in size and
| i pophi | iwOt291147289 | east two carbons, via del etion of wPha/usemoakiophati c
carbon atons inmmediately followi ng the carboxylic acid group - that is, the
amno group is now a- to the carboxylic acid group, instead of 7- toit. In
the instance in which R4 is 4-am nophenyl al ani ne, the am ne group

15consti t ut@snR1oRM adtibdils @FprbdREd bk Bﬁﬁﬁoﬁ@%@f?@luhés&@&li dpfdited: froaf\R

studi es show that |ipophilicity is ‘an inportant factor in the biological
activity of2Heseifnanienysaning. ¢ Hed ranggalcoyeuserhayivg i BarqmMeesdmMpSiBE Anet z et
al . 2004 anlﬁlnuﬂrh'ea chgﬁmrags%gﬁe eﬁgtahlgﬁ{ c%%inQQﬂséeH@f:usécn% am{lﬁo}télf%g’(ﬁ)g@lll ic
naturally occurrlngtuu ysins - , those having a Tup subunit (RA

equal s H i nl0p&Hnul aAllp}lafll smeéla%la ﬁfaléltmbragdtﬁdmhﬂln(mréémlugsmtﬁ% npar mul a 1)
- possesge ffer es in
activi tlisdavrve&ggt{cr tal nedrp Jnggap%b g%é )%&ﬁ%d Ig:ﬂ{zbteepgf:%rqtolngﬁ)% (% gc?sp § of the
11- acyl oxy KéaildlwaC(gCo@pangdlaﬁm” $roiCinud &s Z(Iip)lath,”rthe hgerTwe pbabesbicing( St ei nnet z
et al. 2004 These results te. t c,Tu /Tut subunit is a
particul arl r?‘p gorrltanglﬂﬁa mmer?’tahavnég e§cgqt80\r/1§l[ cI)IE?%erv r|ct)1hs are
partially mmnrb@bofrcatb@d atomsnmtskpldltszspéryﬁﬁaframuhbacar%mmam et4al. In the
first (Bal as%bra |ant et g %c? q st di nret hyl ated at the carbon

bl pha ot HETEES Bl Pegfs D uitene! $uBREURIRIT - wer o conpar od agai net

ot herwi s& [j0045)t i callkanalcags sdelmatdmph:atceﬂblay Wwikteths sdie qasdntioOfor The

di mret hyl at e .analosha reater antiprolifer e actjyity - t hough t he
invitrot ‘IgP*Hmﬁ d'ﬂeg?mte‘ﬂa Bét%%PSlnéaﬂﬁiﬁ?@ %ywa%ghﬁpg%{lolbg 'éﬂpect ed
based on t hgkyl iowtRS inkRdd, iROBOhbt 1Fhiteld €8 meHBNRVRY, ,prdpm %ogfogﬂdlsbﬂ\@ﬁylnzot
followed in the second studq){rgl(FBal asubramani an et al in which three
5 anal ogs (Bt kbetik oMY eahdeifrat ed, one monomet hyl ated, and one

di net hyl at e@pagier e« QRIRAT Bhns ;ﬁhﬁrpﬁauéﬁ&e@qﬁ&lnggﬁlba\éeo@rz«a}b@g_cm@n bhi®le

desnet hyl ated one whil & the nononethylatéd oné - i.e., with the natural Tup
subuni t 18 vieeadiyitl the sgaeconueniion &y devgnagpgthe pewBeex carbpreatpms beiRg anal og had
addi tional Jplblcalhanss thsRIR S dnlhe FRLES fit Sfae hibihheagssent ial Iy

i nactive, ing it untlear i nferences, If any, can dr’awn.
10[ 0067] Pat ¢teansbivingd), Zbropood llsher pEm “PravylpEisdrproxogh tramrbam@@lnyd Hfe (or

cyt ot o1 of U158 48l BRI Poalf ARegS Gl hsigher onl v, the

phenet hyl or the retaine up subunit. The
phenet hyl - r @04ilned Aelhﬁiyd)”gmms a@alﬁvham: h@ic havime st lbrcssgnea@tﬁou@ambhmtripﬂmbul ysin

D agai n% tbon rﬁg? mecceolnlventlorq ?or dgé’l %nay}’ﬁ' ﬁletmr}l%})er o?éar}gorp 8? etngg 7- carboxyl

group was retai Med was ‘an eve 0SS 0 from25.7
to 62.5 15tdppBsablee By m/tdfvlmstraihm Ci-64 alkjnerl Qﬂ’odﬁlnﬂflde&ﬂh}lnyl tayetyles/l),

[ 0068] The above suggest i vi.du and i n conbi nation, that
i pophi | i mQrOpaéi%yq? n% ]I)olcﬁgmfné’l é’%%@%ﬂ ﬂ? r'?ﬂ?‘irtant for the biol ogical
activity of [004'81 t u‘myc;oahplﬁmc’marneﬁ@xterateti bEurISﬁluﬁi’[edaﬁdn SuGeeshyslrdchidbn t he

repl acenent of theT sub nit wwth. 2 eny] al ani ne (Phe),

4- am nophen‘?P’ﬁ‘IYé’ﬁWH% gFSH]éﬁ cagy "‘iv‘ﬁ‘é @Py%‘tor?e@ 6% &Eﬁ%ﬁ'?’tto'%
accordapce oon afdafisrrut:?clédukyla}nearg apelesiphady Boeic®Sn 88RH c¥ung id ead to the
| oss of at least two a hati c carbons and a _consequent reduction in

| i pophi | i ci ¥{prajed- t“ﬁé(c}?&lb?nf’ﬂﬁm?aé‘é6§Y010Waék§ﬂq‘@i?2‘21@‘?4@1*/1??3‘2‘6‘?6}’“6%%378
[ 0069] Anot hgjst %&Ja%oh%@rb%ﬂh&dﬂé%ﬁ of y GMRAYNGaffa &yRlAMbALE Mblety

represented by fornula (11-Db):
which at least one ring has at least one carbon-carbon triple bond. By way of illustration,

cycloaliphatic moieties include, but are not limited to, cyclopropyl, cyclobutyl,
30  cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl, and
adamantyl. Preferred cycloaliphatic moieties are cycloalkyl ones, especially cyclopropyl,

cyclobutyl, cyclopentyl, and cyclohexyl.

- 10 -



wherein n, Rl, R2, and R3 are as defined herei nabove in respect for formula
(I'r)y. 5 Although chem cal formulae can be found in the literature
enconpasswogoam17Mp2 group in the 4-position of the TupPararsatioom4407g

(Dom i ng 2005a and 2005b), there has been no disclosure on how a conpound
havi ng such a feature m ght be nade. [0070]In forrmulae (11), (lIl-a), and
(I1-b), Rl preferably is H C-05 alkyl, C2-05 al kenyl, or C2-05 al kenyl,

and i s nore fer ) an Ratoidts w in In
formilae (1) 1) fb%téfoé’%h%ﬁ ﬁyfﬁ'{é Rgzgﬁﬂ&g?%%h?{ iy H,hg%§ 1“‘9“’“&@354] C2- 05

al kenyl , CHPoYtEare@bumioklyeg (preppbly dao @Bcaabqaéhwe)beeraqw@fe@ﬂo)l(adlemwt@n kyl), or

CH20G( =0 0 AN 1d 6 obfionMBr m Proq CH20Me,
G0t . oGl O st RO BT RBORIR0) ks B oy U 1

CH20C( =0) Meandwhet 1§ onionaHy mey b@mmzeduszmd}(rbm)hd@@pycmlaymzo(n Pr) being
especi al -b

pr gf er abiji y |sl%f—?%%é§ﬁl6%lg/ i %&ég%mhlﬁgﬁ n#)dnsé 43)650@1(? bg%g?a%/e}wl %)Pr

C(=0) C2- 05 @kloelityhy] naomdy, mpe:tlpele;‘mr\xamhw lesstidpe eg thEteof Iows b&n:s@)nm@j-

20[ 0073] Pre ng.

2011/ 01y 2aor FoesB SRS v o B TRRS AR B G (1) s
preferably d16xa.’hy]amd;tanyb tettﬂabydrasfst}arp@reobdm)ﬂpmmﬂdmya Ipiperaziyl, prtehwiraiyl-y | s
met hyl ; t hat n subuni.t prefe rret hyl

D pert di nyt et gk ek T BB R e RE. BuRmutish i BeBbET ng ¢ o
fgr nul a1q | Ih@) tlmsmd@]!abm{yel@hlﬁbme,ftmromohﬂlonﬂylsﬁifo)le 3 mieilala}métarahsdraal 1Ic<ief| Ined
above in respect. o ormula (I1-a), is H C1-05 a yl, C2-05 al kenyl,
CH20( C1- 05 fgg’ml?ny élaffzﬁ)‘(”é?é‘ybé“%ﬂi%ir‘?ﬁﬁe 1%?120(&0)(01 05 al kyl), or

CH20C( =0 al KeRydy): “agyék Ik§1thio,”Gh @lidyih Qkyal-&

( O)C(CI 2)(5(@?%& 100?6@% a%anRSSa kletkgn Id@%}rlleflesr/aﬁn%( Eyli}ls @@M%Ve Et,
n-Pr, CHzoMS(aliolp ot -Stayk G@pefél)VPlysﬁxaI@Mm mghrxpphenorp Tt L, or

CHZOC( =0) I\/Epheﬂ%{h@o %SF;&(,@ Iy Me, n-Pr, CH20Me, CH20C(=0)i-Bu, or
CH20(n-Pr). Preferab is H M, Et or C(=0)Me. [0076] A preferred

enbodi mént 1995 ldorrp&an@n 20iC BrlaT gansdlupeRerghlaripg, prosying & igkipd. ct ed 15by
formula (11 [0952)] “Aryl” means a hydrocarbon moiety having a mono-, bi-, or tricyclic ring

system wherein each ring has from 3 to 7 carbon atoms and at least one ring is aromatic.
The rings in the ring system may be fused to each other (as in naphthyl) or bonded to each
other (as in biphenyl) and may be fused or bonded to non-aromatic rings (as in indanyl or

20  cyclohexylphenyl). By way of further illustration, aryl moieties include, but are not
limited to, phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl, phenanthryl,
anthracenyl, and acenaphthyl.
[0053] “Heteroaryl” means a moiety having a mono-, bi-, or tricyclic ring system
wherein each ring has from 3 to 7 carbon atoms and at least one ring is an aromatic ring

25  containing from 1 to 4 heteroatoms independently selected from from N, O, or S, where
the N and S optionally may be oxidized and the N optionally may be quaternized. Such at
least one heteroatom containing aromatic ring may be fused to other types of rings (as in
benzofuranyl or tetrahydroisoquinolyl) or directly bonded to other types of rings (as in
phenylpyridyl or 2-cyclopentylpyridyl). By way of further illustration, heteroaryl

30  moieties include pyrrolyl, furanyl, thiophenyl (thienyl), imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, triazolyl, tetrazolyl, pyridyl, N-oxopyridyl, pyridazinyl,

pyrimidinyl, pyrazinyl, quinolinyl, isoquinolynyl, quinazolinyl, cinnolinyl, quinozalinyl,

-11 -



where R2 is H, C1-05 al kyl, C2-05 al kenyl, CH20(C1-05 al kyl), CH20(C2-05

al kenyl), CH20(C=0)(C1-05 alkyl), or CH20C(=0)(C2-05 alkenyl); and R3 is H,
C -05 al kwb,200217238 al kenyl, C(=0) C1l-05 al kyl, or C(=0)eeT0B52@&bletvys .
Preferably, R is H M, E, n-Pr, 20 CH20Me, CH20Et, CH20C(=0)i - Bu,
CH20C(=0) n- Pr, CH20C(=0) CH=CH2, or CH20C(=0)Me and R3 is H, M, Et, or
C(=0) Me. [0077] Were a carboxyl group in R4 is esterified, preferably the

ester is a {dh@PridhHybentstti@hyl, fn%&kﬂ BéhzBthMpherkt, oxRfiazBly1, Ql%&(ﬁézolﬁ' ternatively,
t he carboxyl group can be amdated with ammonia or an al kyl amne WO

2011/ o1724qﬂ»@rwtmszésﬂobmmemovb@weqotrm%mwm@%zowma|cw@aﬁolylx his invention

provides a (ﬁggﬁggtﬁgghg}@yla&ghﬁ,lsdqla%tl%e represented by formula (I1-c)
where R13 is M, Ve, or CH20C(=0) CH2CH(Me)2; R14 is Me or

C(=0) Me; 5al8854k15 Wélellellfos lr@cataﬁﬂatlt kyoicpmay ea saibstiputpy), sih as by ugt9f. [ 0079] |
formal ags (| iiliydd driibsy @08 Gbbo fhah G SEEORNRTEAL 1Y Bhychltea ot N

al pha to t he cauboxyl pre]lerab P's at corres I'ng to the

nat ur al | y- ogsubstitutg ¢ ebllgdT ers’ optiiqnelly subMitvted @tOro2ryH’ ﬁt@@&@)}dtjnmay pxef erred
enbodi nent, a co ound 10 am de of

ne or more lil’l OCIG{I%¥ %ﬁ%eﬁ sgbs 1iu|§]:nts Cpreflera% on%% fere- 1{1 I1%1,11?1 Cr, MOre

t he car boxy gr oup a-am ne
group of arprafemMyrtmwctvw in hhmba- Mmtmr&mmﬂ mbamtm@nwdt@nmmdbé sejm‘tetdhg group

t f t 4- I
nor T euct ne, Saaho R BRGITAGR o BrPesRsy Sute BORRTRSTRNGE A dGnellcat om

the group conslicf ongvife dhpoimie thanfe ¢rdnitely sgalby:calnmaaat tandieRenth@i4d by ne,
citrulline, norleucine, 4-am noﬁﬁgﬁ%al ni.ne, henyl al ani ne. 15Al so

preferably, teghpuugh oM B the gras dfT‘Féfoéth b acid is the

pr ot ei nogenjogssyne, “A I%lk, 1t(he{efbcp&lbzalpnatﬁzf)aﬂmeda@[ﬁh&ﬂyln’emylalﬁé {or Rda)
preferably is: Speci fic exanpl es of npounds of thls i nvention

accor di ng t&lW?%’%ﬂéﬂ e)hke mqaﬁeveﬂéfél @bw&)@ﬁa@ml Mmoiedy, af e SarginayIae) - y) .

Some of t he,cQIROLRHR aRES1, HEBIOE )‘}&&hﬁﬁatl@ b% h@{cnafb%t Iagallelcyseal%%t abl e ester
or a pharmaceutically accCeptable am de R4 carboxyl group with the

a- am ne'gr owith e ope ErwHifivd) wdenge @trthwél(ﬁyqlk@yi oF alkyil mefety, Yy example
2011/ 017249R qgéﬂ%gl@ﬂlgyngtﬁﬂ’l(?lzﬁmldazoylethyl, N-morpholinoethyl, and the like. Conversely,

“alkylaryl,” “alkenylcycloalkyl,” and the like mean an aryl, cycloalkyl, etc., moiety, as
the case may be, substituted with an alkyl, alkenyl, etc., moicty, as the case may be, for
example as in methylphenyl (tolyl) or allylcyclohexyl. “Hydroxyalkyl,” “haloalkyl,”

20  “alkylaryl,” “cyanoaryl,” and the like mean an alkyl, aryl, etc., moiety, as the case may
be, substituted with one or more of the identified substituent (hydroxyl, halo, etc., as the
case may be).

[0056] By way of illustration, permissible substituents include, but are not limited to,
alkyl (especially methyl or ethyl), alkenyl (especially allyl), alkynyl, aryl, heteroaryl,

25  cycloaliphatic, heterocycloaliphatic, halo (especially fluoro), haloalkyl (especially
trifluoromethyl), hydroxyl, hydroxyalkyl (especially hydroxyethyl), cyano, nitro, alkoxy,
-O(hydroxyalkyl), -O(haloalkyl) (especially -OCF3), -O(cycloalkyl),
-O(heterocycloalkyl), -O(aryl), alkylthio, arylthio, =O, =NH, =N(alkyl), =NOH,
=NO(alkyl), -C(=0)(alkyl), -C(=O)H, -CO,H, -C(=O)NHOH, -C(=0)O(alkyl),

30 -C(=0)O(hydroxyalkyl), -C(=O)NH,, -C(=O)NH(alkyl), -C(=O)N(alkyl),,
-OC(=0)(alkyl), -OC(=O)(hydroxyalkyl), -OC(=0)O(alkyl), -OC(=0)O(hydroxyalkyl),
-OC(=0)NH,, -OC(=O)NH(alkyl), -OC(=0O)N(alkyl),, azido, -NH,, -NH(alkyl),
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XxC6H5 N COo2Me H (Ill1-¢), (Ill-d), j(C6HS CO2Me H (111-n), WO
2011/ 017249PCT/ US2010/ 044078 [0082] This invention al so provi des novel

i nt er redivwbestiihizaz49can be utilized for the synthesis of Pcomsounmds4008 this
i nvention. Conpounds according to formula (VIl1-a) can be used for the
maki ng of conpounds according to forrmula (I1) or (1l1-b), as taught in the
figures and exanples herein. 5 RFTFIN (VIll-a) [0083]In fornula (VIII-a),

R7 is H or lﬁmz @q}p(r;ag,q)eq\mqngdlg }gyg,l)aqq{@ﬁad)@lklyll) &L ’l kyl, C2-C10
al kenyl , 10 al cloal i | c cloallphatlc
aryl al kyl , NH(%(FQW T yNHC(??CéN&(%l Iy -NH?J(T%)N(PlkBBbc HC(EdoXYear bonyl ), Troc
E(lemzat Fl;llcl ( @%ﬂﬁg{ I EllRIgw)lgilsca(l;lyrlgon 11 alkyeb > %)alkyl %9(2&11&";11% bonyl ),

-SO,NH,, SOZNH( kyl), SOZN(alkyl)z, and the like.

5  [0057] Where the moiety being substituted is an aliphatic moiety, preferred
substituents are aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, halo, hydroxyl,
cyano, nitro, alkoxy, -O(hydroxyalkyl), -O(haloalkyl), -O(cycloalkyl),
-O(heterocycloalkyl), -O(aryl), alkylthio, arylthio, =O, =NH, =N(alkyl), =NOH,
=NO(alkyl), -CO,H, -C(=O)NHOH, -C(=0)O(alkyl), -C(=0)O(hydroxyalkyl),

10 -C(=0)NH,, -C(=O)NH(alkyl), -C(=O)N(alkyl),, -OC(=0)(alkyl),
-OC(=0)(hydroxyalkyl), -OC(=0)O(alkyl), -OC(=0)O(hydroxyalkyl), -OC(=0O)NH,,
-OC(=0)NH(alkyl), -OC(=0)N(alkyl), azido, -NH», -NH(alkyl), -N(alkyl),, -NH(aryl),
-NH(hydroxyalkyl), -NHC(=0)(alkyl), -NHC(=O)H, -NHC(=O)NH,,
-NHC(=0O)NH(alkyl), -NHC(=0O)N(alkyl),, -NHC(=NH)NH,, -OSO,(alkyl), -SH,

15 -S(alkyl), -S(aryl), -S(=0)alkyl, -S(cycloalkyl), -SO,(alkyl), -SO,NH,, -SO,NH(alkyl),
and -SO,N(alkyl),. More preferred substituents are halo, hydroxyl, cyano, nitro, alkoxy,
-O(aryl), =0, =NOH, =NO(alkyl), -OC(=0)(alkyl), -OC(=0)O(alkyl), -OC(=O)NH,,
-OC(=0)NH(alkyl), -OC(=0)N(alkyl),, azido, -NH,, -NH(alkyl), -N(alkyl),, -NH(aryl),
-NHC(=0O)(alkyl), -NHC(=O)H, -NHC(=0O)NH,, -NHC(=0O)NH(alkyl),

20 -NHC(=O)N(alkyl),, and -NHC(=NH)NH,.

[0058] Where the moiety being substituted is a cycloaliphatic, heterocycloaliphatic,
aryl, or heteroaryl moiety, preferred substituents are alkyl, alkenyl, alkynyl, halo,
haloalkyl, hydroxyl, hydroxyalkyl, cyano, nitro, alkoxy, -O(hydroxyalkyl), -O(haloalkyl),
-O(aryl), -O(cycloalkyl), -O(heterocycloalkyl), alkylthio, arylthio, -C(=O)(alkyl),

25  -C(=O)H, -COzH, -C(=0)NHOH, -C(=0)O(alkyl), -C(=0)O(hydroxyalkyl), -C(=O)NHa,
-C(=0O)NH(alkyl), -C(=O)N(alkyl),, -OC(=0)(alkyl), -OC(=O)(hydroxyalkyl),
-OC(=0)O(alkyl), -OC(=0)O(hydroxyalkyl), -OC(=0)NH,, -OC(=O)NH(alkyl),
-OC(=0)N(alkyl),, azido, -NH,, -NH(alkyl), -N(alkyl),, -NH(aryl), -NH(hydroxyalkyl),
-NHC(=0O)(alkyl), -NHC(=O)H, -NHC(=0O)NH,, -NHC(=0O)NH(alkyl),

30 -NHC(=O)N(alkyl),, -NHC(=NH)NH,, -OSOy(alkyl), -SH, -S(alkyl), -S(aryl),
-S(cycloalkyl), -S(=0)alkyl, -SO,(alkyl), -SO,NH,, -SO,NH(alkyl), and -SO,N(alkyl),.
More preferred substituents are alkyl, alkenyl, halo, haloalkyl, hydroxyl, hydroxyalkyl,
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10Al oc (al Iyl oxycarbonyl), nmethyl am ne, or Fnoc
(9-fl uorenyl met hoxycarbonyl). Preferably, R8 is H or Cl-05 al kyl
(especi alwg 2MH)017349084] Anot her novel i nternedi at e usef ulPCrars2&pnidteesi s of

conmpounds of this inventtion has a structure according to formul a
(M'11-b) The use of conpounds of forrmula (VII1-b) to nmake conpounds of this
invention is taught in the figures and 15exanpl es herein. [0085]In

f l Vi il 111 al
g?(r)LnS Znél Rd 1 (ubﬁlt ORglkW (Rky‘?ﬁ’%ﬁ '“@222@3‘9@?{5‘@ U(r‘U)HafC@JH f@ﬁ(ynlgf{@ﬁalr Slg

cycl oal i phaﬂ(co)(%(ﬁlkyll) c(}é:f@Q(hYﬂWiﬂ&’l) ak (AN C(ﬂ?)l\Hi(R@i}’lér yl . Preferably,
R9 and Rl a@—@mﬁﬁﬁﬁd%@éb)(%%gﬁl %&e@)(fl}%?&y'iﬁky@i é:%?y(al ﬁ?oc Cbz, Al oc,

met hyl am ne, and FnbcC. Prefer 11°1s Hor especi al | y I\/E)

Pref erably, %@@E(P@dramﬂﬁm A= @Mfﬁz, &ACeat) NE (ghedy e@@‘h‘i@N@ﬂlﬁ’u)p -Nﬂzey are

different a S 0 ?ﬁ\‘%@ h@ﬁl

pr ot ectl ng gNrﬁ(;{gl f(;]fa%)’lj; co un(I:I\Iinég é?dﬂﬁggﬂ a aﬁ) }§U§\1 ﬁ?@iﬂ |-b) are

di scl osed |NP@(e@DTéH®1ﬂdl)V\ﬂlﬂ$C( BDN@H@!)& \aed (BH@O(GSNH)NHQ gani c

2011/ 017249 Us2010/.044078 heS| di t. Moo PP, A 64 653 (John
Wley & Sonlzgsﬁle 8&1 eari%éﬁs ? & O sél ég%yg’ocr)fg\%nll ?uCﬁrangor por at ed
herei n by rmélealeemm&nd@@)dﬂshﬁﬁiléﬁﬁlgemaﬂph anda®oih hley firstspeaice atich®6 end H0%pr ovi ded
a conj ugate cgt otoxic 5 compound according to this invention and
a ligand, Eeessg a6‘§;fornru|a(|v) [ D(XD) aC( Xz) bLZ(1V) where Z is

| i gand; 1D |[goa)]cytUﬁlesslp@rtmalrapmre@iscaﬁ@mrelsmlﬂcﬁm}t 1Iﬂueatbm§e@1tbywbolc&adr) are
coIIectiveI%/ refer as a "linker m)letaif" or "li 8,[ec uEethey i nk
Z and D. W¥ahed boR aﬁ"‘urﬁ]l?‘éar“t sterepeenier iy ST fgmBlapdy }Caﬂlé T ¥UBE cl eaved

at the sitepchdal hdvmgemsleplccmﬂghﬁgbrcalas@ﬁ&mﬁnfo%ulgmwgwlst@eo&@naﬁyi Xz are
referred to as spacer npieties (or. "spacers") because they space apart D

and C and Clesigheting npwsicdatuey all yteregispaes F“iﬁtI%Chéfieéﬁ‘ﬂthBl the gophiofdendent Iy 0 or

1 (that ls,m{féh%oi@ra%@l@%sm%un@am{ AmiXér@ QR UARA &her@ﬁslnﬁwaﬁearl pt mis
1, 2, 3, 4, 9, or 10 (preferably 1, 2, 3, 4) . XD, C, Xz
and Z ai%® n’ﬁﬁléldfl@ilel“@*“@éfefsn@é“ﬁé@fé?fhlﬁé@féwlcai@[OG@BBQ@lCgﬁlﬁalazons afl@)r exanpl e an
ant 1body - SRkNESK oS HfF dBSmbliDeN AR prinbhRAllBg L0 8 targetl tissue or
cell where Its antigen or receptor s ocated l1gand Z directs the

conj ugat e tl§8eld. PrFlebeskiliddyn thepet WIHrag@'@cwtﬁﬁ%@ormoue@lmaw@Vata@_@mﬁeﬁ tissue
or el andy e antbaaha oo FEEEPIRbndS: ArhUTRY -RSAGEALGA, ARtjgen. that s,
an antigen t uni quel'y expr’essecri1 eby cancerous cells or is

over expres s®1d1VbLent:ta tiose dep@dtetdslp tieotrpetnedforoulnonsed A0renand draols sedtirsl.

Cl eavagg, of t. ti or. cell I es conpound D to
exert ? S foﬁn @%é;?n(%%&afs Chttaut&%m ?n‘ﬁﬁceh%r TRt lgﬁlge@%%t he conjugate is

i nter naI i ze[d)0621t 0 ‘@hhiaageiticelil dccmabemamymm an anet tiidt apdralyecstiakies pl ace
within the et cel I n this manner reci se deliver und Dis
Bohi eved atEHETLRIER G biRrLeRy R PERET HEYHeT A SE et RERER A so.
conpound D pes seraoticay biyhilad t@ltmbﬂtab byrentRampouid. Saitabdd @reird incladd € yCl asd, 25
active) in jt onj e tate, therehy reduci ng undesired toxicity

agai nst noné%'é?aa]é?‘éyr‘%gtsztfg nglegsess, es,ggmé}%rpgﬁﬂc ‘&yl(@; H‘&Opéife often highly
toxic tes celobss]i N geBeiabutichil fcéSabddsaltMRRAisaNklt 6ONEIGRLAL fudtable fH089] As

reflected by the subscript. m each nolecule of ligand Z can cgonjugate with
more t han oM@ RIAYEARE TR 38 AR HECERPOL AR 0RE 8F TERe Datie groups. Hla§a vai | abl e

for 30con ugdbt ananadditis BXREEH FBufthte ARAEHLEIMAS tAIRE WY& Hate THARR SKi | | €d
'n the art cvl\:ralltcle phosphate, acetate, pamoate (embonate), hydroiodide, nitrate, hydrochloride,
lactate, methylsulfate, fumarate, benzoate, succinate, mesylate, lactobionate, suberate,
30  tosylate, and the like. Where a compound has one or more acidic groups, the salt can be a
salt such as a calcium salt, potassium salt, magnesium salt, meglumine salt, ammonium

salt, zinc salt, piperazine salt, tromethamine salt, lithium salt, choline salt, diethylamine

- 14 -



appreciate that, while each individual nolecule of Iigand Z is conjugated
to an integer nunber of conpounds D, a preparation of the conjugate may
anal yze fwoa1wmam4bnt eger rati o of conpounds D to |igan@#CZ/USe@bloemrs ng a
statistical average. Ligand Z and Conjugati on Thereof [0090] Preferably,
ligand Z is an anti body. For conveni ence and brevity and not of
S5limtation, the detail ed subsequent discussion herein about the

conj ugat i onygf4. blﬁeﬂ?l&?cl&ek?laﬁ’ﬂdets&l? DehAhiRQalk %&ﬁfﬁtsawftetfa%ﬂg%ﬁﬂo@nn anti body,
but those skilled inthe art will understand that other types of ligand Z

can be conj@lsanddhe lrhst %ﬂlmorﬁﬁrpamiaﬂme fRgpns é&fbﬁr%ﬂ'a@s apcahjoeerarpssed ethiro| i ¢
acid as themgh ﬁ@gﬂﬁgm“kﬂﬁ&pt cells having the folate receptor on their
surfaces (VIlahov et al. 2008a, 2008b and 2010; Leanon et al. 2009). For the
sane 1Orea5@@hﬁkﬁﬁﬂ§§talled di scussion below is primarily witten in terns
of a 1:1 ratio of antibody Z to conpound D. [0091] Preferably, ligand Z is
an ant'hpdywﬁgﬁ'nSApﬁﬂ&ﬂﬂﬂhm@&%ﬁﬁhﬁ%6§p&ﬁhbQﬁ@nmﬁ&h?M&ﬂﬁnﬁmﬁ&ﬂhﬂgate
conprising such a ligand Z to selectively target cancer cells. Exanples of
such antlgéﬁgmﬂﬁgiﬁhe mesot hel i n, prostate specific menbrane antigen 15
(PSMA), CD 19, CD22, CD30, CD70, B7H4 (also known as O8E), protein tyr05|ne

ki nase 7 (PTK7), R61 -4, apd he gnti body can be animal (e.qg.
murine), chineric, edH TEEELQH@ y hﬂﬁﬁn @h@ ant i body
preferably is nnnoclona eﬁy\ | y~a %égﬁﬁL human antlbody The
preparation of human no ocDonaF aﬂtlbodl agalnst sone of the

af orenenti oned antlgens is disclosed in Korman et al., US 20 2009/ 0074660
Al (B7H4): WRaoeibaj K', 8, aall R, aldBs 26004 0dr4i23ed8e Al reARc( EDI®ula K agd RY il ., WO
2008/ 070569 A2 (CD22); Keler et al., US 7,387,776 B2 (2008) (CD30); Terrett
et al., US 2009/0028872 4 (M™MJZ0); Kor et aI., US 6,984, 720 B1 (2006)
(CTLA-4); Korman et al., 2009/02174 (PD-1); Huang et al., US

2008/ 0279868 Al ( PSMA) et al, 0/ 0634828CAh {ATKY) ; Har ki ns et
al., US 7,335,748 B

2% 25(RG&) d%%%tt et a%%égé§%3009/045957 Al
(mesot helin); and Xu*et uUS 2020/ 484 A t he di scl osures of

which are i por at ed her ei e . [ 009 and Z al.so be an
ant i bodyP f r@é&ént ]g ea‘f?ﬂl?pBBB‘{f] E¥ Ia(,(fl'ag’l}ﬁﬁs“%gmh r’ﬁ? B %139’515%' n
ant i body ( dibhatully 8RN ubulysiid hRoskén re@u&ﬁ"_ﬂ?blﬂe ardNip3piiili€&id) vyt ledstver sabody,

a duocalin, a lipocalin, or an aviner %9093 ] Any one of several different
reactive ngtEPp?érbBPﬁ Viaglslstoroldhnivealighatis sriga poBs l@m?@atelmfelﬂ%%@ee ani no
groups in | %sioRelid £1d Uﬁi§+ thRERARNM MBS LRAPYHA! @ (I RHcRhibBRylic@ddd-grodpoxy! i €
acid groups, disulfi groups, and thio| groups. Each type of reactive
group repr ed¥prdoiy- @rlhdéllﬁfmstamam Wecls B s dzpimingiharydalanipfg thegmane group

di sadvany agggstitfie! a pAN EWSty Akt ﬂﬂﬁlhlbf‘é&’%& E;?o%hﬂ%ﬁy %%Wédlésl&h&ﬁlﬁla? for
conjugation, see, e.g., @Gfnett, Adv. ug li'very Rev. 53 (2001), 171-216
and Dubowc hlulnomlhdltmlakenpoﬂphtafnmrcloIt@dyolaglcreﬂ@rtafpiwf th@éut@Bvsm@ agbdyir 67-123,
the di scl osyppsq {S’J de égﬁ% 8 EntBE Y B%@h%ﬁ'd Ref ?M‘ 1. %6 B&L%[s‘él%geethat[tﬁe094] ' n
one enbod|nent is conjugated via a €-amno gro

anti bodi es mamémthmqmmaﬂbwpuwedgh¢szese4an&n@ﬂgwmlp§hpwmnmh(kan be

conj ugat ed VI [, Garh Si hni ques
cnonn; n_t HeloEs Fh A kDU T il o RS PR B PR e "agen
(as furthergﬁ@sﬂﬂd@@dﬂhﬁmﬁynﬁmﬂmmmm:&ﬂhbm&wewmmymwsWmﬂraﬁn@nkgHMchontroI

whi ch and h man m.no.qgroyps.react, l.eadin Q.potential.

bat oh- £ o- et VA G s HB T 6P v ERcleRe 6h P TR BLs bt i on ey
cause neut rabia(Stdimei ctal. R004)0Matse des@hintiote gradu BpdphdiarTud/Mut fubdlnit is

mai ntai ni ng t he %f tLbogﬁfs nﬁt ve conformation or may take place at a

| ysi ne near® BFruaryimpaiant 5a 8ing site, neither being a desirable
occur r ence. [0364] 009B]d dbordHshisti AR BRGRRIN cortdbgRRd i tveaitudi® lwmjldgated via a
car bohydrate side chain, as nmany antibodies are %chos Iated The

car bohy & at B ak: inih figsh (Bakesubpmanianet ahi2DP) paalogy dimethygt f‘gj‘eaﬁgﬁeat e al dehyde

groups, Whi GhoonRIghtkdthe O ERES Inade qu Qibait NES cb@pdred MBadit dtRdrRRe9r Oup,
such as in a sem carbazone, oxine, or hydrazone. |f desirted, the inne

group can be converted to a nore stable am ne group by reductlon W th

sodi um 20cyanobor ohydri de. For additional disclosures on conjugation via
car bohydrate side chains, see, e.g., Rodwell et al., Proc. Nat'l Acad. Sci.
USA 83, 2632-2636 (1986); the disclosure of which is incorporated herein by
reference. As with lysine e-am no groups, there are concerns regarding
reproducibility of the location of the conjugation site(s) and

st oi chi onetry.




25[ 0096] I n yet anot her enbodinent, ligand Z can be conjugated via a
carboxylic acid group. In one enbodinent, a termnal carboxylic acid group
i s functiwoabilza4o generate a carbohydrazi de, which i #Crhspomweanred W th
an al dehyde- bearing conjugation noiety. See Fisch et al., Bioconjugate

Chem stry 1992, 3, 147-153. [0097]In yet another enbodi ment, antibody Z can
be conjugated via a disulfide 30group bridging a cysteine residue on

anti body Z gagica aaﬂbgwesaahyl%d ot fieLanRYokiion Pie &laahgra@h uga@%ﬂs haPOME
antibodies lack free thiol (sulfhydryl) groups but have disulfide groups,

for exanpl egrpqﬁertaﬁ@prﬁhﬁﬁg@w egiven - 2 Ylwughu &% alére Jtubpudia enhitiiien ICowoigps can be
gener at ed b%mp'aﬁg}é(:tds %gﬁge @Qﬁe‘cfé@ bgéeﬁ Hh tﬁegqel%\%qf%%phlimﬁest tHo@xjevé}r ﬁl}épls SO

generated can then be uSed for conjugation. e.g., Packard et
Bi ocheni st rtyendgge notxsllovggl4g tgsecond mudjg(liqlasabramar@ah@@k 26043, in3ehichghrpe- 6185

(1994); énga g@%\%’ﬁ) cgltb% des é/ﬁ'ie% ﬁ{ch‘h&l%%ﬁllyb c%l%( 7d)dne Zl?rﬁeth}iﬁéd)%peo 3); the

di scl osure are I ncorporated herein’by teference her e
S5are concercm)snpla@gaTMrm gleanm; ugiat aroogsvasehd desatthplated nde whibd thhimonwhe-y and t he

possi bl e di %Knptl R 96]; arh {h nacli%rafl tﬂ é{l%ul%l ni)v?gtgfa aI 816 leaLt actgve] Elrrber of

met hods are own quei's i'NtG ant i bodi'es wit hout
br eaki ng natviery daedatsau hﬁal@laﬁ@dﬁﬂonﬂ\kﬂodﬂﬁcﬁt@h eldcsvkeaamlnl&: rpaslamie neadianwg ith a

ligand Z of th| i.nventio din th neth it my be
bosei bl & £ OrRDHBHEE SRl R rerdEey fan” Tt FGaby o o
predet efigni N@d67] 0C ak4tRRSH ctlah 200BaRFIRACH al. PAMYaL AP tHcROBRKkitRE ©f pr epar ed

in which a cysteipe is ubstl for, ano her m no acid. See, for
exanpl e, %‘ﬁ Ba&?‘ ALy oLs 1y ‘2%6*%%6@‘?3‘1?(? N“’*thygﬂf TR TCRIDEEY gpup was

Bi oconj Ugat@taﬁé@ﬁﬂthé@ subﬁmt SOk R sthylFBNinE ZarRlogas 3.6US 14.6688s 420 (1987) ;
Stimrel et al. Bi o Chem, 275 (39) 30445- 30450 (2000%‘ . Bamet al.

US 7, 311, 90°tiEDt e&@@?lysm Pragaupt thice ganeer csll lipgsdyut whenethe lesslgpppiliy  7610- 7618
( 1994) Po%rt%&¥laéroup Was rBhifbq, (fdRERs an2erQn r@ﬁ)m 108 2ctBRY rdnt 995)0 6.5 anot her

approach an exira cysteine i's added to t C-termnus See, e.g. Cunber et

al . . 19 rmiifpes| less aqtzm Thatgs, 1l @@r@er_@@@gtlwtmvﬁg et al, Cancer Res., 54,
6176 6185 (1994); Li et al., Bioconjugate Chem, 13, 985- 995 (2002); Yang
et al., Protein Engine g, 16, 761-770 03); and d afson et al.,

gn & Sel ecti op , 21-27 51 . A preferred

g free cy&teig{esisthat tzught Lju et al., W
2009/ 026274 Al , h a cystein aring amno acid se ige i s added to
the C-term nus of t%e eavy chain of "n antibody. This method introduces a
known nunber of cysteé€l n&qzém dues (one per heavy chain) at a known | ocation
remote fromthe antjgggnpi nding site. The disclosures of the docunents
cited in 25this paragraph are all incorporated herein by reference.

[ 0099] I n yefpogyiot Nele HTROMCIBR s sdggalt ri@dladaﬂwﬁd B QuphaGan dpe nodified with
het e- robifunctional reagents such as 2-im nothiol ane or

N-succi ni mi ldgpphificityat e Tupylpesss itrspyciallyigpersmaios the Sribmyical axiviepf thag an
e-ami no gr %Gulwﬁso TheleRrQltheYriodhi? EJgfgst&hgﬁ tgélféa é}ﬁ&%ftﬂwﬁ’%&%ﬁﬁiﬁwﬁ

by
surrogate t were. V\Be er, ers romthe sane
conj ugaed ore @BhdelatinofPhahd- amlmpbmymrreﬂmfml’ha)t navaling osotbérdt edbuwaitt h

e-am no I MRS RdROE i« ith Fhd @gﬂgpb]{% uhégésu QLG RIS 1e{th‘3fﬂ?e”f8§§ Hﬁ@&st | gand

Z is conjug Vi the nuc I'rca |t|on produc group to
an accept ortwooilipliayic cAbprsefd pcetcqeoept@tionmm lgtophilicity @ thealupl Tt theugr oup,

Protein Engineering 2
met hod for |ntroo;leu [

whose reaction with an anti body thi ol group is generically illustrated
bel ow. The thiol gr can be a e one, or NI"ntroduced as descri bed
above. ofr----- ' HS- XD) , C(Xz ID(XD)f@ﬁ
CO,H CO,H COz
002
Phe 4-NH,Phe Norvaline
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Li nker -(AmM, CM b- 5[00101] As noted above, the linker portion of a
conjugate of this invention conprises up to three elenents: a cleavable
group C awmo20ptdicaal spacers Xz and XD. [00102] d eavablpeTgrseup/o@ors a
group cl eavabl e under physiol ogical conditions, preferably is selected such
that it is relatively stable while the conjugate is in general circulation
in the blood plasma, but is readily cleaved once the conjugate reaches its
site of intgoggd 1RAGKIPRfertddRinbbimeREFcomBbund@bs bk Y RpEREMRIbyCe! | .
Preferably, the conjugate is internalized by endocytosis by a targét cel
upon bindin@ﬂéﬂa§ﬁbibody Z to an antigen displayed on the surface of the
target cell. Subsequently, cleavage of group C occurs in a vesicular body
of the target cell (an early endosone, a |late , or, especially, a

| ysosone). [00103] | ne enbodi nent g3group C pH sensitive group. The
pH in bl ood plasma [1518ns}ki git |
| ysosone is acidic,~gircaNs

While the pH inside a
&g ose cleavdf§® is acid
catalyzed will cleave afy a gratg sever /or der s| of magni tude faster inside a
| ysosonme than in the bl ood pld%na rate. ExanpleX®@f suitabl e acid-sensitive
groups include cis-aconityl am des and hydrazones, as described in Shen et
al ., US 4, 68lisr@io@, R'18860d RSmens dtfirall hereio@de indsi@tafol o@@@y (IMShen et al .,

Bi ochem _ Bi pphys. Res.  20Co n. 2...1048- 1054 (1981) .and g. et al.,

P oo, st - ATy efSRoq RO e T AGEO B8 Bl O o
ar e i ncor poinalheetpdéionaiof theylup af@iasio ciag (POBIFI005Nandrt00 59 thavhadheo®nd , gr oup
Cis a disqﬁfhde. Di sul fides %ﬂ%’be c%gﬁ%ed ?X al}higl-disulfide exchange
mechani sm  GiClyUEan oy aroniamd ying sichatgitugmighiibsmadgncent rati on. As the

i ntracel | ul @o76jonceitbinatldcq),qfl-agladtl Al b, Ri@radeiebl i 1erc, tdyi ys, d,sC:hi gher

25t han their se[un108nc ntrations, thf ﬁJeavaqe rFte of a disulfide will be
hi gher i nt raE@} A7 Grtyelkenyh-eRdis mMarpRrelesbly Frisgiecy] e, "¢l e exchange can

be nodul ated by adjustnment of the stgric and el ectronic characteristics of
the disulfide (e.g., an al kyl-aryl dLﬁulfide versus an al kyl -al kyl

di sul fide; substitution on the aryl'ryng, etc.), enabling the design of
di sul fiae |inkages that have enhanced Iserum stability or a particular

cleavage rate. For additional disclosurgs relating to disulfide cleavable
groups in cl@ffUgatadornydae (1 (§-a), anfh gf-He Retprefgrably @éﬁéérCsr«B@L Qd’s 6396- 6403
(1988); Sang; L _ . L _ 452 B2
(2006) - Ngnag!'feng%’ Cﬁ ¥ Cl%oazﬁlg%ggg%@dﬁ afggn%ﬁ\%tkggf@,%%lj% %}é’??’g’%z B2: and
Sufi et al.CHMEGEO00S,G83kemynand mhee paiferablysuld &e.dit, mhi, EllQ@Me, SHr@lr por at ed
herein by r T LO5] I rred C S a peptide bond
that is c|52@%4?@ﬁf8¥%§§§?$gF@§9%§ﬁ§ g?ﬁ?%ggggcg?ﬁ?ﬁgbpﬁﬁgnded site of
action, 1|ms Cpguged)Mo, vth Mepr-Bt, €dls@MenCHHeC(sEnidipu, ald OHe@(nlRr) bgnpup C
conpri ses f&oq%ﬂ t%ﬁggﬁanino acids, preferably from1l to 6 am no acids,

nor e preferagfy ?an11 to 3 amno acids. The am no acid(s) can be natural
and/ or 10uniear2)r al Ingfemmlaeq IR ¢T3, anNgil-by, &’ peafiraigly &AL dS-Graékyl,Gs® encoded by

the genetic codge,. ¢ | .as apj no_.aci derived therefra g

nydr oy pr of TV AR IS be B s HRePF b Fossri b EBNOE BnSetFs fe. The
term am no @&iogMal so i ncl udes anmino acid anal ogs and mnetics. Anal ogs are
conpounds having the_s .general H2N tructure of a natural am no
aci d, e?&ep@ﬁﬂat TREsT @Fb%{@f%e @ﬁ?ﬂ%@éai % u?fgl lgfnﬁrﬁg the 15natural anino
acids. Exanples of gpal ogs include honoserine, norleucine, methionine-

sul f oxi de, and i 0fii ne net sulfonium An amino acidymnetic is a
Pferent fromthe generij;ihenical structure

conmpound t hat structure
of an a-am nolacid but funcffions in a mander sim [Par tolone. The term
"unnat ur al Aci d' i sewitemged to r Sem the "E% teseochen ca

form the natural am no acids being of the "L" form 20[00106] Preferably,
group C contains an am no acid sequence that is a cl eavage recognition
sequence for a protease. Many cl eavage recognition sequences are known in
the art. See, e.g., Matayoshi et al. Science 247: 954 (1990); Dunn et al.
Met h. Enzynol . 241: 254 (1994); Seidah et al. Meth. Enzynol. 244: 175
(1994); Thornberry, Meth. Enzynol. 244: 615 (1994); Wber et al. Meth.
Enzynol . 244: 595 (1994); Smth et al -125Meth. Enzynol . 244: 412 (1994),
and Bouvier et al. Meth. Enzynol. 248: 614 (1995); the disclosures of which
are incorporated herein by reference.



[ 00107] For conjugates that are not intended to be internalized by a cell,
a group C can be chosen such that it is cleaved by a protease present in
the extrawel2bular24eatrix in the vicinity of the target PCTase)10044978 a
prot ease rel eased by nearby dying cells or a tunor- 30associ ated protease.
Exenpl ary extracel lul ar tunor-associ ated proteases are matri x

net al | opr ot eases (MW), thinet oligopeptidase (TOP) and CD 10. [00108] For
conj ugates fobnf arg reesiianes (m)szﬁdam)eﬁ p@kér@&ﬁlshyana 1ﬁ@ﬂe instéicOup C

preferably conprises.an am no acid sequence sel ected for cl eavage by an

endosomal ~ ofrmyls f8eRaprefsradlyeia wthys dhae & Beripe imise Mepsebunit geferpbliistanng

exanpl es OfN%H%ﬁ}/lepQﬁ&ﬁyﬁ%ﬁe' nclude cathepsins B, C, D, H L and S,
especi ally cathepsin Cathepsin B 5 preferentially cleaves peptides at a

sequence - ARITHAL- Amﬂeedmmbomgleat Wasinpounds aqcprging ty fompdladfen iodentgtodg ani no
acid (sugh &S0 I%ﬁgge_a, arginine, or citrulline) and AA2 is a hydrophobic

am no acid ('suc pﬁenylalanine, val i ne, al anine, |eucine, or

i sol eucine), for exanple Val-Cit (whege Cit denotes citrulline) or Val-Lys.

(Herein, am no acid(sequences®Oar \MOI’tten n the NNto-C direction, as in
e £ 8xt L& ndi cat e§ll8d herwi se.) For

H2N- AA2- AA1- CO2H, u /

addi tional information rggardi ng cath s/ n- Hcl eavabl e groups, see Dubowchi k
et al., Biorg. Med. Chenr ey R°8, 3341-3346 (1998); Dubowchik et al.

Bi oorg. Med. Chem Lett., 8 3 47- 3352 (1998); and Dubowchi k et al.

Bi oconj ugate Chem 13 855- 869 (2002) ; the disclqgsures of which are

i ncor por at e¥h%gRy éff%?rdéﬁ?:@ abAYR)‘PH%SPe‘éﬁQ%@UlﬁIﬁ%ta) &ars Bl dkdde-§or cl eavi ng
peptidyl |iakeyp ceSolGa I&?@@ XS QRQHR) (TYBIELORCPEONIRAS S t hat

preferentially ¢l eaves at [00709] In one enbodiment, Group C

is a pepti deHEUHPPIERRG atm@vm\a@dmﬁb%salkgb@u@ne@enym OMAGCs alkdr ei n AAL
is lysi gL i 2 1@@%| | @ val i ne,

al ani ne%ﬂl e%cclgng %ﬁcﬁagf)flglu%{e#eiﬂl % ggr}% er lﬁgpgﬂ%m (?:]%nm sts of a
sequence of CIACED)#Bw &HaCDadir dsthgFeotddCHly, onCHk@C(qﬂde m@tﬁ5| sting of
Val -Ci t, I I I U

Giait! vy v S oM quuebli ) endanlf rrefBhia by o

preparati onMa,rEi @I&KF@DMe)f cI eavabl e groups C consisting of a si ngI e anino
acid is dis ed 2010/0113476 AI re of
Wi ch 1s i HbRTor at b HEPaRofyebeip EREBI PRl RS Prab BT RS0 The
phot ocl eaval fermuie(11-bor exarrpl e a n| trobenzyl ether that is cleaved upon

exposure to light. [00112] G oup C can be bonded directly to anti body Z or
conmpound D; that is, spacers Xz and XD, as the &Hpay be, can be absent.

For exanple, if grou CIS adISU|fI , one of two sul furs can be a
cysteine residue ofr i rr@g e Oh ant |d:)od O, group C 30 can be a
hydrazone bonded t rate side ch&bh of the

anti body. O, group é'peptl e/ oan rmed with a |ysine e-am no

group of ant| body Z. InO & pr & er r ed Senbodi cogpnpound D is directly
bonded to group C via a peptidyl bond to a car boxyl or amine group in

conpound D. [00113] Wen present, spacer Xz provides spatial separation
bet ween gr o rQ:Raﬁdﬁ &ntGsh yCZCsIaHignylt@ﬂéz(?(ﬁr fre plksh.&FiEO8CH-Gs plherebf ere with

antigen bi n@Hr&ES ﬁ‘%ﬁ' fkp‘;gcetrd@zdcgl z-ésﬁlﬁ B%AdyR3|1pHe@f érﬁk)W' @h cl eavage

of the forner e use to conf er I hcr eased
sol ubi | ity Gralkmgk @(fs@@lé‘gglkegat Ce10)pr- Gpelktnyésl’rd:fefabl@nlj(ugﬁt &k, E\ndpacer Xz

can co | SEHNG e S, Ly ) ed in any
nunber rrE éH b n%&g%ns ! Q&B(nag BS gﬁe(ﬂ{:(:ﬁg)’\é\@s’eg (94‘% %ﬁfsn%acer Xz are:
where t he SGHM(FODMB andsRﬁJstfbMMEt préf€nikely 2 to 4 These segnents can be
combi ned t O[OH% € S%gr%rascarboxﬁug%oqlpalg R* 1% ester1ﬁe|_cl prei‘_érab%y the ester is a C;-Cs alkyl

ester, such as a Me, Et, or Pr ester. Alternatively, the carboxyl group can be amidated

with ammonia or an alkyl amine.
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1- (CH2) 3- G- N- (CH2CH20) 4- CH2CH2- C- N- (CH2) 2--N9H HH 1- (CH2)3-C-N-(CH2) 2-N-1
150r O HiiTH5 1-(CH2)2-6-N-C- (CH2)2_6-N- [00114] Spacer XD, if present,
provi des wpabiali7siepar ati on between group C and conpoun@#CDUSk@si44ohe | atter
interfere sterically or electronically with cl eavage of the fornmer. Spacer
XD al so can serve to introduce additional nolecular nmass and chem cal
functionality into a conjugate. Generally, the additional nmass and
functionali @mw I 1 1nah b6t enftdBink 86 &litimy Oaibh phdvids 2B8mRIubg ha i LP&RENRS Of the
conjugate. Thus, through judicious selection of spacer groups, the serum
hal f-1ive ofpigseatsdjbydgeulac@nc)be modul at ed. Spacer XD al so can be assenbl ed
from nodul ar segnents, as described above in the context of spacer Xz.
[00115] Either spacer Xz or XD, or both, can s a sel f-inmol ati ng
noiety. A self-immlati ety is g4noi ety (1) is bonded to group C
and either antibody Z]or 25 P as a strurtﬁlire such t hat

cl eavage from group & \piNi nsequence resul {lf g in the

sel f-immol ating noi ety dislonding it f Homjanti body Z or cytotoxin D, as
the case may be. In other , reaction at-a“ePiR¥® di stal from anti body Z
or cytotoxin D (cleavage fromgroup C) causes the Xz-Z or the XD-D bond to

rupture as WO 2011/01724 S2010/ 044 The . sence a

Sol T ol 2y R ey 6 CHEGMeam @ i R s o SR R lse, i1,
after cleavag®'dk H &reC,conilgaireferabRatevie, SOEQr a portion thereof were to
remain attached to cytotoxin D, the biological activity of the |atter may
be inpai r edW0le odguis @g@f@'WPgﬁ'ﬁ&%ﬁﬁFr@P oSty @ @ew&rhy(ﬁala@stpr abl e
wher e cl eavigbbeb&PpiRictablyis %ap@r%mﬂing% th® h&QAIBlocExeguBiIYsins, i.c.:
self-immlating noieties (i)-(v) bonded to a hydroxyl or am no group on a
partner nolecule D are shown below. ¥ (iv) ab(v) 10[ 00117] The
self-immol ating noiety is the structuJeC(pgltween dotted lines a and b, with
adj acent structural features shown to provide context. Self-immolating

noi eties (i d () . NH2 (] e dDis
conj ugat ed e‘/’lﬂg‘ﬂan fé‘r%@‘%%‘?@%ﬁ@%ﬁ&%ﬁ?é@@? L?M :1%%% lglv_!%lﬁléh ol g{effglgi%)ﬁﬁ) , (i),
and (i v)o aramibooitedcarooxal gronmpoRidomR tHs (lic.case, mayorp evith thed-irsine grjupght ed vi a

a hydroxyl or carboxyl..group). C eavage, of . 15t am de bond at dotted |ine
b 1 casss TsERme dotmECRh agh SR ERSt MPbOG AT iR g 2t eact i on
sequence t habteineganlid Snino adithel-ahieephagdaleding, hervhldmedn@teuciat, taedicikrultige.a and t he
consequent release of D--OH or. D-NH2, .as the case .na e. For additional
oot aaur esPFEEAPAIR G- Ut oS hisor Y rhES RSl POy it ngpatng ' ey
Chem, 24 (@ycind FRBind8giaih&Ithillieahdrle@tingl4-amiMEPp1BaAyINIAiAS afid ffhylalahlbowchi k
ea, ;gzlgf;ggr%'(@g%;%fa%gqjﬁz DSt L5238 oF s o i atid 1 e Préteinogenss cae ov Al -

i.e., L. In this preferred embodiment, R* (or R4a) preferably is:

) , or /g
% ~CO,H E/LcozH %" ~CO,H

[0081] Specific examples of compounds of this invention according to formula (II)
include compounds (I1I-a) through (IIT-y). Some of the compounds are depicted as a
20 pharmaceutically acceptable ester or a pharmaceutically acceptable amide of the R*

carboxyl group with the a-amine group of an a-amino acid or methyl ester thereof.
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Org. Chem 67, 1866-1872 (2002); Doronina et al., Nature Biotechnol ogy 21
(7), 778-784 (2003) (erratum p. 941); Boyd et al., US 7,691,962 B2; Boyd
et al., U80200810R2%9868 Al; Sufi et al., WD 2008/ 083312 PAZ/USE@Ng440TS
7,375,078 B2; and Senter et al., US 2003/0096743 Al; the disclosures of

whi ch are incorporated by reference. WD 2011/017249PCT/ US2010/ 044078
Compound D - Linker Conpositions [00118] Conjugates of this invention
preferably are prepared by first joining.a meypound D and |inker
(XD)aC(Xz)b to forma drug i ker conpa ion represented by fornmula (V-a):

5D ( XD) aC( R31( V) 10' s & Runctional group suitable for
reacting with f nctlo roN n gntibody Z to formthe conjugate
Exanpl es of Ui Yabl” gNou S /|ncfﬂu: rcs"s 0 H 1- C-\|,_€1L. O H8) HNH2 0

011 cR32 10 i O\sE€=Q1- C—SlS d ss<c-R33 8 R32 is O,

Br, F, nesylate, or tjosy and R33 is Jd% Br, I, F, OH

-0- N-succi ni mdyl, -0- () t ophenyl ), -0-pentafluorophenyl, or

-0-tetrafl uorophenyl 15 Chemi stry generally usable for the preparation of
suitabl e noieties D-(XD)aC(Xz) b-R31 is Ndsed in Ng et al., US 7,087, 600

B2 (2006) et al ., US 6,989, 452 BZ (2006); Ng et al., US 7,129, 261 B2

(2006) ; V\D 0 0 ; Roydet al ., US 7,691, 962 B2; Chen et

al., US 200 /Q 0 ., US 2006/ 0247295 A -
68

N Boyd et al
US 2008/ 0279 gvvar e ,HUS 2008/ 0281102 Al ; éa QNar ‘et al., US
202008/ 0293800 Al f| et al> V\D 2008rO83312 A2; and Chen et al., US

2010/ 0113476 Al ; the Idi scl osur es of which are incorporated herein by

r ef er ence. [00119] In a preferred embodi ment, R31 is a naleimde group and

t he cyt ot ox onpoupgd kgr mol @cu Cdhn be represented by formula (V-b):

V\/nerelnnlso 1"'0 2,
N

COzMe (l-¢)
. |
5
o NH,
o0 OJ\ o)
- , N
N No SN /j)LN CO,H d-d -,
| O . | S H
SNl
. , N
N No. ~SN /ﬁN CO,Me (II-e) ,
o s H
10
CsHs
§ CO,M
" ¢ JA e ay
o}
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R1, R2 and R3 are independently H, unsubstituted or substituted Cl-Cl10
al kyl, unsubstituted or substituted C2-Cl0 al kenyl, unsubstituted or
substit utwo 2602149 al kynyl, unsubstituted or substitut @¢TAISg610/044078
unsubstituted or substi- tuted heteroaryl, unsubstituted or substituted
(CH2)1_20(C1-C10 al kyl), unsubstituted or substituted (CH2)1_ 20(C2-C10
al kenyl), unsubstituted or substituted (CH2)1 20(C2-Cl10 al kynyl),
(CH2)1 20C(=0)(C1-Ciq -~ unsubstitgHsed or substituted

(CH2) 1_20C([F0) { C2HCLG al ken I)N u SugStlH 10t uted or substituted

(CH2) 1_20C( =) 2 , NwuredMsr substi t utied) C( =0) ( C1- C10
al kyl ), unsubstizuted or subs ut et =0):(C2- Cio al kenyl), unsubstituted
or substituted C(*O) C2-Ci o al kynyl), unsubstituted or substituted
cycloal i phatic, unsubstituted or substituted heterocycloaliphatic,
unsubstituted or substituted arylalkyl . or unsubstituted or 15substituted
al kylaryl; @Nis, O0OBCH3 O H°wherein R12 is H, C1-05 al kyl,

C2- 05 al ken hw LN 5.4| g %i H, Cl1-05 al kyl, C2-05 al kenyl,
C2- 05 al kynyf), ngal kyl 8N kenyl ), or cq(ﬁghp5 al kynyl);
5XD and Xz are §bac ®UPS; C |s a cl eavabl e group; and a and b are

i ndependently 0 or 1; reln group R4'" is linked via a carboxyl or am ne
group therein to eitheP group XD in the event ais 1 or to group Cin the
event a is 0. 10[00120] Preferably, the link between the carboxyl or am ne
group in R4" and group XD or , as the case may be, is via an am de bond.

[00121]In t tructw o bhe tetseocheni stry at the methyl group
al pha to the carb grioupl pr gf eglablly 15corresponds to that of the
natural |y oc®Ur?t ngtu ul smf CRMd Ar JNIV 4 C O %5120r001

[ 00122] Pref erabldy, rruI as -b) nis 1, RLis an |sol(e yl residue, a
is 0 bis 1, and corrpr ses one to flve am no acids (preferably one to
two), amgd R4' is bonde by a peptidyl bond that is enzymatically

cl eavable, and R5 is Me. Th| s preferred enbodi nent 20is represented by
formula (V-c): where R2, R3, and R4’ Bszefi ned in respect of formnula

(V-b), each AA independently is a natu amno acid, and Xz is

CH2 CH2NHC( - 2)_|2 B o C(@ﬁ)(CHQ)Z . Preferred am no acids AA are
| ysi ne, citkul. w8l ise gl ycine, and phenyl a(h? | ne. [00123] In
formula (V-b}), p ef%lramy Us/H, I -05 alkyl, C2-05 al Ken or C2-05

W COZH

0 o~ 0 CoHs
: L
EITI\H(N NI/'\(/%” CO,Me -k -,
O . k(lj s

Ve
H 0O O q 0O H
N/,' N /J)kN N\_/COzMe (III-D ,
. | /) H 8
O
o O)J\ 0 /[CGHS
X N
N "qLN /ﬁH CO,Me (II-m)
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5al kenyl, and is nore preferably an isol eucyl residue, that is: ..I1VIJV
[00124] In formulae (V-b) and (V-c), R2 preferably is H G -05 alkyl, C2-05
al kenyl , wWbR20(1@1788% al kyl ), CH20(C2-05 al kenyl), CH20( CeQr(US2010544F7Ky| ), or
CH20C(=0) (C2- C5 al kenyl); and nore preferably is H M, Et, CH20M,

CH20Et, CH20C(=0)i-Bu, 10 CH20C(=0)n-Pr, CH20C(=0)CH=CH2, or CH20C(=0) Me.
[00125] In formulae (V-b) and (V-c) R3 preferably is H G -05 al kyl, C2-05
al kenyl , C(=0)C1-05 al kyI or C(=0)C2-05 al kenyl; and nore preferably is H,

Me, Et, or —O)I\/e 12 ] In f or.mul ae,H; V- b) and (V-c), R4' preferably is

or jCO-1 "' fw in 2an R12 equaling H M, or Et being

especially j and V-b), n prefer@aphy is 1 and RS
hat he hilng |nthe Mep subunit preferably is an

preferably i i?
N- net hyl pi peri |n‘yl oneQ [00128] I n anot her enbodi nent, this invention
provi des a conpound havi ng a structure represented by for mula (V-d) 5
where R13 is Me, n-Pr, CH20Me, or CH20 0) CH2CH(Me) 2; R14 is Me or

C(=0) Me; an 5 |s Id 1@05 al bqulgg(%ferably H M, or Et); RI6 is a
l'ysine (( )4 H2 rull i ne 3NHC(=0) NH2) si der@haSn group; R17
is a vallne ‘N al"ani e/( Hé" chain group; and'®is 0 or 1.
10[ 00129] Ex rrpIQas épem fi & Cytot OXI c conpound-1inker constructs of this
e

i nvention are shown low in forrmulae (VI-a) through (VI-t).
Conmpounds | i nker (VI-n) is especi aIIy pref erred. They have a nual ei m de group

and are rea for con i n to Ca;l-laody via a sul fhydryl group
t her eon, roaed re puc t at descri bed bel ow.
CO,Me (Il-p) ,
0
CeH
’ o O)J\ o) /[ 6'15
. N
NY N.. N /ﬁN CO,Me (I-q) ,
| Lo L S H
7

NH,

0
0 OJ\ 0
NN NS /NAW)LN (II-r) ,
o | S H
w CO,H
10
o NH,
h © OJ\ 0
NN VSN /%N (I1I-s) ,
o | s/ H |
w “COzH
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Preparation of Conjugates [00130] The followng is an illustrative
procedure, based on introduction of free thiol groups into an anti body by
reacti on wo 2bygitm9e- am no groups wi th 2-i m not hi ol ane, pPColUSowem44978
reaction with a nal ei m de-containing drug-I|inker noiety such as descri bed
5above. Initially the antibody is buffer exchanged into 0.1 M phosphate
buffer (pH 8.0) containing 50 MM NaCl and 2 nmM di et hyl ene triam ne

pent aacetic acid (DTPA) and concentrate ONB; 10 mg/ nL. Thiolation is

achi eved through addition of -|n1noth| #dne to the antibody. The amount of
2-imnothio to b@ b@ degermined by a prelimnary experinent
and varies apti to anii bady 1 I'n the prelimnary 10exper|nent a
titration ogirﬁgfea |n un §?6$\ [ 'nothlolane i s addddtto the

ant i body, and félloe 'n |ncub§ on W @ antibody for 1 h at RT (room
tenperature, circa 29 C, the antibody is“desalted into 50 mM pH 6.0 HEPES
buf fer using a SEPHADEXTM G 25 col um and the nunber of thiol groups

i ntroduced determ ned rapidly by reacti Nith di t hi odi pyridine (DTDP).
Reaction of thiol groups with DIDP res in liberation of 15t hi opyri dine,

whi ch can b nltoreﬁ ec@(oscoglc at 324 nm Sanples at a protein
concentrati : Nar
can be used No cu at y det

each

ically used. The absorbance at 280 nm
sanpl es, and théh“a m

concentration of( einin the
%t(o 9m) is i'ncubated with 0.1
mL DTDP (5 nM st ock qu |o |n ethanol ) f’or 10 nmin at RT. Bl ank sanpl es of
buf fer al one plus DTDPO abhso i ncubated al ongside. 20 After 10 mn,
absorbance at 324 nmis neasured and the nunber of thiol groups is
quantitated using an extinction coeffi Nlor t hi opyridine of 19,800 MA

7Y
( out three thiol groups per

[00131] Typically a thlolatlon IeveI o]

anti body is de |r bl r @xa t ™sone anti bodies this can be
achi eved by cess of 2- |n1noth|ohgf follomed by
i ncubation a 1 h The _a tldgdy i s 25t hen incubat m}

2- |n1noth|olane ab e Xtesired nol ar at¢eeand then desalted |nto

conj ugats on buffer (50 niM pH 6.0 HEPES buffer contai ning 5 mM glycine and 2
nmv DTPA). The thiolated naterial is maintained on ice while the nunber of
thiols introduced is quantitated as desgtNb¥k above. [00132] After
verification of the nugber of thiols i duced, the drug-linker noiety is
30added at folyd | . The conjugation reaction is

al l owed to pfeseed,LA\coR] 2 er also containing a fina
concentration ofl 5% di et hyl sul floxige (DVSO), or sinilar @l®ernative

sol vent. Conmmonly »The ug- | rnker stockceet ution is dissolved in 100%
DVBO. The stock squtionkL§,added directly to the thiolated anti body, which
has enough DMSO added to bring the final concentration to 10% or
pre-diluted in conjugation buffer contaiRing a final concentration of 10%
DMSO, followed by addition to an equal ume of thiolated anti body.
5[00133] Th njugatj edsd 1 onomi is incubated at RT for 2 h with
stirring. ﬁngETr \EEE%LQ%N t le donj ugation reaction xture |3
centrifuged &nd er d throfg . 2CPiNA filter. Purifi it} on *6f9t he

conj ugate ca bé)ac d t hr8ugh chronatography usi ng a nunber of nethods.
In one nethod, the c nju ate is purified using size-exclusion
chronatagraphy on a SEPHACRYLTM S200 col um pre-equilibrated with 50 nM pH

7.2 NH,
H 0 OAc y 0
T\" & N /ﬁ ” (IT1-y)
- S
© w H COzEt
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10 HEPES buffer containing 5 mM glycine and 50 mM NaCl . Chromat ography is
carried out at a linear flowrate of 28 cnih. Fractions containing

conj ugat evareligalbisect ed, pool ed and concentrated. |n anPaftuseoranu40es met hod,
purification can be achieved through ion-exchange chromat ography.
Conditions vary fromanti body to anti body and should to be optimzed in
each case. For exanple, antibody-drug conjugate reaction mx is applied to
15 an_ SP- Sﬁghﬂhﬁ%OSEﬁM ObHITA aRb Broflidl hdwRI me@ﬂedlﬁematm ’Qé"utﬁlz@d HERRS

cont ai ni ng cine,. The antibody conjugate is eluted using a gradi ent
of 0-1 M Navmthieﬂs @fcf@mPP‘H’fdétOf Biv ipenfiet Gampspnds agcoriap &/ fypmulp (‘éﬂga)m%

cont ai ni ng i n buffer
(30 m pr 7 B S i e P 1 6 R N

20[ 00134] Thwkes avik ckdnedesibareithe art wil 1 understand that the above-descri bed
condi tions and net hodol ogy are exenplary and non-limting and that other
approaches for conjugation are in@m the art and usable in the present

i nvention. [00135] Using the foreg0i ng techniques, conpounds of this

i nvention were conjugated using anti bodi es ZA%@»&%S anti-PSMA anti body
(Huang et al., US 2009/02%31 . 2H5, 25an anti - 0 antibody (Ten-ett et
al ., US 2009/0028872); 1F4, an anti-CD70 anti body (Coccia et al., WO

2008/ 074004); or 6A4, an anti-1fezm,Relin antibody (Terrett et al., WO
2009/ 045957). The resulting conugates nay be depicted by the foll ow ng
fornul ae, wioesxy AbInrfemmeand)a{f 1athrbﬁ)d1y1ine]3kmaﬁng kioup et Rhisthe -ang wil |

understand that in t ae th cyt of. i bo dratiois
shown as 1:%1(3?}0 Z'QﬁoﬁE‘F‘i‘W@y 10 B LY ?%ﬁo\? :lcsyclloﬁléo “tiala’llj"i lusual I'y
gr eath er, su&hu@iarﬂﬁeme@ﬁblﬁ R7gs 8, 1|30c (t- butBkM%gﬁWr@o(Q 2@@1@@6]}0811@{&,8 [00136] I n
anot her aspect, e present disclosure provides a rmaceuti ca

conposi ti oncaéttﬂ%‘;n]%ﬂoﬁé( et odriiphspy patoxycasaoxb), (‘Hgéztl% P PR at ed

t oget hekp W Afdc @au@t&fymyguﬁah}bmnﬁsec&mrﬂw ©-MR%EnPinRiioxydatbo@ly. optional Iy
contain one or nore additional harnaceutlcally active ingredients, such
as an ant|b%@?“@bﬂ§n@ﬁﬁ@%cu@ﬁﬂbﬂfﬁé“ﬁﬁd@ﬁﬁceut|cal conpositions can be

adm ni stere@og4) a &RARIABL Qﬁerhié@lﬁt%%ef‘d‘! fohs ﬁﬁﬁ&b@f‘coﬂrﬁb%ﬁ@c@%@{msc agent,
especi al Iy another anti-cancer agent phar maceut i cal

conposi t i onnreticadp? peustusheccordingde éor@xhau(m i he Becifspapeunds pfat may be
used inclu , | si fying
10agent s, dSP&§5E|nd tO§H5 f@ﬁ%ﬁ%g?éggg%éﬁgr%#&glghpﬁgﬂ%u Hu|zers
col or ants, dxaaples herginagent s, coatlngs di sintegrating agents, Iubrlcants,
sweet eners, preservatives, isotonic agents, and conbinations thereof The
sel ection and use of suitable e i ®HRS is taught in Gennaro, ed.,

Renmi ngton: The Science and Practjcg of Pharmacy, 20th Ed. (Lippincott
Wllians & WIkins 2003), the d osure of Mhéép s incorporated herein by
reference. 15[00138] Prefepably, a pharnmaceuti onp05|t|on is suitable
for intravenous, intra- scul anf, subcut aneous, parenteral, spinal or

epi dermal adm nistration (e.g.+ ®yojrm ection or infusion). Depending on the
route of admi nistration, the active conpound may be coated in a naterial to

protect it fopgs t hg f@ﬁﬁdl@d‘\/lﬁfb)aﬁ £a rRANGe RldBRMd %rlH & anGRfisH frbeiimgt hat may

inactivate 1t. The E rase " arenteral adm ni strafion" neans npdes of
B

adnmi ni st r at §6¥ 2GR ﬁiﬂhéhOQHﬂe@a@méH@nﬂo%a@a@maﬂﬁl%V%?YQ&#@#mwusualIy by
i nj ecti o, ARdccRGI RS ar kO | Bielbly RMLAAKEARHFIcpbhdTusCUl ar

|ntraarter|al intrathecal, 1ntracapsular, i'ntraorbital, intracardiac,

i nt r adeeial scleeted frapléﬁ,uﬁwnﬁls?p, Broe ot Adpshaethylaminscanddimessurefesree | sul ar
intraarticulaf e, subGARSULALy SUPFACHRO! Pherk RY LASED BRleactSl if @l and
intrastern;$ Fniectloﬁfg @ )H?ggién. ter%a?i vely, tﬁg:p ar maceut i cal
conposi t i orpro@etingeragnihay siealifueny pming protecting groups.

[0086] Additional suitable amine protecting groups for the compounds of formula

(VIII-a) and (VIII-b) are disclosed in Greene and Wuts, Protective Groups in Organic
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25non-parenteral route, such as a topical, epidermal or nucosa' route of
adm nistration, for exanple, intranasally, orally, vaginally, rectally,
subl i nguawbyoavoirzpi cal | y. [00139] Pharmaceuti cal conpo®CTiuseslonan’de in
the formof sterile aqueous solutions or dispersions. They can al so be
formulated in a mcroenul sion, |iposone, or other ordered structure
suitable to achi eve high drug concentration. 30[00140] The anount of active
i ngredi ent yhhehs ancdifoncpiTRbNSSH mtme%@dnemémte&l 890§, QUGS @
singl e dosage formw || vary dependi ng upon the subject being treated and
t he parti cudfarhi¢hgelcemomtpdibaicat byaefesmcand wi || general |y be that amount of
the conposition which produces a therapeutic effect. Generally, out of one
hundred perCe¥H{GATRPs ampunt will range from about 0.01 per cent to about
ni net y- ni ne Ber cent of active ingredient, preferably fromabout 0.1 per

cent to abolP87o p@ﬁne%ﬁtaqu%élterepts@t%(fdéﬁwow%ﬁh UG CHEIOXent to about
30 per centefporsd atcv&din%% skl it tibara R LR M By RraRRarvyaceutical |y
accept abl e carrl er. [00I41] Dosage reginens are adjusted to provide a

t her apeuti c response. For exarrpl e, BOSH) r@gj@b]bgl us may be adnministerg dz)
several divided doses may be adm nistered over tine, or the dose may be
proporti ona\tvhefe redieed mis aldycdt@aseﬂlpaﬁnd adbramkesthiyintdaoexhgenci es of the

situation. pl S especial ly adv eous_to fornul at arenteral
conposi t | onéX ol 478 Celétgéve&w CReg eGSO TY” i Koo bR hvand

uni formty @ik ZasagewithiPasagRet0iid a Ei0dvable gRfuBSsikRd ROYSdIEALA M (R §er et e
units suited as unitary dosages for the sybjecis to be treated; each unit

cont ai nithg @ ippreed Lisogigabertigh aheamnpusst DaXt pRAeX cHRpdtid te At ¥t ed t o
produce t hengiegds (60 sﬁi&@fs%%%ds&th%_ﬁﬁﬁ@@aﬁnbﬁldaém ahd 2Redpedtielyne required
pharmaceutical carrier J@ e dosage ranges from about 0001 to 100
mg/ kg, and swbycapiggeal b;areondﬁpelt nthg0 8r hijhdt dp, thefprasenee RBXt atﬂﬁ@ry(wéf: ght. For
exanpl e dos bpdy gpt x>3 noy/ kg
body wei ghtﬂgﬁ%ﬁdgﬁ% 3m@4kﬂ3’£q1%weg e h%)@é\%‘?gﬁ?grgﬁ)t inthe
range of 1-@QX rﬁ;lﬁIZgareEwmﬁglljad@ntedéewmbﬂ@Wr egl mens are admini stration once
per week, o eve y Y f our
hoeks. - Shoa gl bl Y B oo SRE B BE Y ool RSB Fn BRE DY Y | o0t s
20 Pr ef er retdadargagesue@gcet’emlsere ms:érmlgelldrrn@ptog1sbm}edMagthtZ dtmectBthtafg/ kg body
el ght via 1ot rgtv?here ﬁ)ratdr%l e tg'ta?%elt 8%8’116 or eﬂ% e%anc?r tlg%ue or 8& ant% ng dosi ng

schedul es: C(OJ)ugever 0sag hf%ee nont hs;
(ii) every atnhgeeor\me}mr 1s(a1tu11n§or a&sdﬂfga/tédgﬂnb@ﬂlythﬂﬂs gitantgenehdt o dn(nwe@ by 1 ng/ kg
body wei ght eve t hree wee n sone d is adjusted to

noh! eve o P RUSE BHE oAy COREER O SETER B VB SR Q0BG M and 28 i n
some nebdwod@nad@@mtcelzﬁ{:i&&ag@of/gmup d £0Ad]gcAissine calpRWais 2bmyoudtiTeet | ve
anount” of a conpoun the jnvention preferably results |n a decrease in

severity ofexattétéa%tewéwﬁft%%a{bénm SHEF gaLBcsniht Faeatedy i gt 8kidon of

di sease synpioeitelihg@n@R109d 8nd QéavagdrhieN @nké @Rhiafthd BRed deMEN thRMmddh&abi [ty
due to the disease affliction, For exanple, for the treatnent of

t uror - bear | RigFislsfiway &f compgpnd Ry %B@Mtq "Béhel site gf ngeadgdastiebidieing ficef er abl y
i nhi bits tumRie eglreéﬁ’&lhAl?% @Jmﬂoﬁﬁ’@b 1@1&911‘1511)291@{90@391'1}51&&@5 ?Jr%%hﬁic%lﬁ&ssl east
about 40% even nor e ef er abl east about 60% still nore
preferaBd y syvatn tteepgltugahé atates%@tﬁgﬁeteéwwurtdeswfdtthecatv@ealgsj mpetﬁtrget

ther apeut i C@stteyor%%ﬁse% L feaREEPLAALs B ofted HIEK eawofeeltsqgg e, R dhecr ease
tunor size, or otherw se ate syrrp in a subject,

typically alnimmcwtdetﬁannbe anot her mammal [00144] The phar ITB.CEUtI cal
conposition I

i ncl udi ng i[r?g@n Aé{e?lgﬁ%%@{%ggjb%r ] Eié%&h%ogecqﬁt%coﬁg %ng 2%)%3 {Eg{gﬁ%@l t(gg’ tl|lver y
systens. Bi mdeglnaadmb bcenpdmnd)Dodmndmg en the hymberf sig Dhlgas taszekdbles‘orc h as

et hyl eng_vi nyl .acet at anhydr i ol e gen,
pol yort%oes‘t eJru§ 4 aad%&%%’ef entaY %r}dgmn%%rg&oégi y[%ogjsstl EY 11gont rolled
Rel ease Dr L@pfaeiate\ma"tywlﬁiesﬁtadfmdwﬂiuﬁl mtRedMlertsf(hganceﬁls cohdhgzﬁeﬂ tolaekrk@er Inc., New
York, 1978. 10[ 00145] Therapeutic conpositions can be adm nistered via

medi cal devices such as (1) needl el ess hypodermi c injection devices (e.qg.

US 5, 399, 163; 5, 383,851; 5,312,335, 5-064, 413; 4,941, 880; 4,790,824; and
4,596,556); (2) mcro-infusion punps (US 4, 487,603); (3) transdernal

devices (US 4, 486,194); (4) infusion apparati (US 4,447,233 and 4, 447, 224);
and (5) osnotic devices (US 4,439,196 and 4, 475,196); the disclosures of
15whi ch are incorporated herein by reference. [00146] In certain

enbodi ments, the pharnmaceutical conposition can be fornmulated to ensure
proper distribution in vivo. For exanple, to ensure that the therapeutic
corrpounds of the |nvent| on cross the bI ood bra| n barr| er, they can be
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par agangl i omas; cancers of the liver and biliary tree, particularly
hepat ocel | ul ar carcinoma; intestinal cancers, particularly colorectal
cancer; owearoarwicancer; snmall cell and non-small cell | eog/usanomu40fSCLC and
NSCLC); breast cancer sarcomas, such as fibrosarcoma, malignant fibrous

hi sti ocytoma, enbryonal rhabdomyosarcoma, | eionysosarcons,

neur of i br osar cona, osteosarconma, synovial sarcomm, |iposarcoma, and

5al veol ar slm‘n&bepefraon@eﬁmn’ﬁaa et G”ﬁhe%b%jhg@t% PG 4hayRI 0Ny fdnogikic | eukem a
(APL), acute nyel ogenous | Eenla M.), acute |ynphoblastic |eukem a
(ALL), and @h@@hﬁ@ﬂh?@héb@d@ﬁ@ile' Hﬂ%ﬂﬁ@ﬁ@?ﬂaweﬁﬁlasns of the centra
nervous systens, particularly brain cancer; nultiple nyelom (MV),

| ynphomas QM@WWQ@WHHH@%%ﬁ”@i Kerigghonm, | ymphopl asmacyt oi d | yrphora,
follicular thona mucosa- associ at ed I%‘ nphoi d 10t|ssue | ynphorma, mantl e
cel | |yrrphowﬁ9 1B- | Fa&8)- figgnge i& an pntibon Agheonveiener prd ‘%reYIE)’rﬁS‘Hoﬁ‘aOf and

T-cel | apapliasdtios, th@-ﬁéilﬁleﬁ@ﬁﬂse@\éﬂﬁﬂ?&ﬁ!«’smn@ef&ﬁ 1 e c&r@g%brp@f %tand ¢ met hods
and use of conpositions described herein will result in a reduction in the

si ze or nunWaiengn therpantextrid ép beise gt Ywbedyahe/these Slstll@de&tﬁléﬁ%‘ﬁlﬂl%d%@%l at ed
Synpt ons (WG dehcRBpL &ﬁ@hﬁazcﬁa;eft%hﬁgmgélnwansmmwsceopéxaﬁlpe met hod and use
of conpositions descrl bed 15herein produce a pathologically rel evant
response, stpBiveaiss Wltlmfﬂhb@@ld@hthoﬂlgeralr@etargf‘épe’fllsrhmng fhedelate sereptpreiuideir on i n
the size of i r is, and

i nhi bition %#Q&Bﬁg@ﬁghaggégﬁggggmgBﬁgﬁﬂgtﬁ%gg%ﬁf#r%gg{#gﬁg%§ﬁﬂ§|seases
conpri sés admon) the detdiled dmcusvion plewtis prahdryly sfitter ini tormsafrpditraiod ofan i nventi ve
conbi nati on C e nmethod may be repeated as necessary.
EspeC|aIIy,mﬁﬁ%%ggﬁoéﬁm%ghﬁge 20col orectal cancer, liver cancer, prostate
cancer, bremﬂﬁucanbe%nmqehgmﬂﬂasagbmﬂbhﬁsgmmmmtdnmngwmaﬂaémngoancreat|c
cancer, ovarjan cancer, m rmn q¥ h%ng tosq cancer, |

(especi al | y ' RVI"E Bg8PI0EF 95Wj gﬁu AR R %%ﬁ%bﬁhﬁf of this

i nvention ommm@emmfomhpm@@he&cm&ﬂnhenadn1pmsmemoﬁnknnoﬁmmndmug@m with ot her

angi ogofoai QMY SR B Ea B oago B LR PabET bro i B dBisser o, -

DNA intercat @ptm,,R@NeTtDAnmranocmxrerlielaﬁd@Jd§,ca@mﬁilmﬂqeg hRahe)shock protein
90 inhibitors, histone deacet%lase inhibitors, |nhunonodulators

m cr ot ubul ech&peris Pymanized. o5 RrefsEelvebumai rlihg antdhody prefarsbly wayonaplaralgs, nucl ear
export i nhi QpecRdig a RERLIBAS AlRank MbBIY. ThS prepARRUnIHBMAS Bokdciddal | 1)

i nhi bi tors, Xr05|ne ki nase inhibitors, and serine/threonine kinase

30i nhi bi t or&itib&hecigring same pf @eﬁ@&ln%PlOW@a%w$ & dipglongdsin iKoemey al., US

13- | apagongoA65a58H EAQC(B'?HE’)?’ Radaiisd §1t s zd@pmhmamld@z (B ezrwlﬁg B
bortezom b, busul fa allistatin A, canpt ot heci n, 8&§Ita i ne, CC-1065,

ci splatin, %rWé@ﬁWﬁﬁ@ A%Iéﬁlmi’r)dﬁ‘ﬂ@’%al (]155733%727%632 (@0RS{ GRED); Tefwstor ubi ci n,
duocarnyC|n i L gxuri di ne,
f | udar abi ne Pﬁg%%@édggﬁngef@ ?)@@& glgg@s; g@84 %(pép@()%ﬂ%TLA #

17- aIIyIani&@nmﬁedénéﬁh@ﬁ%@%ﬁﬁ&héhﬁﬂ@ﬂ)Gﬁmn$¢m§ US2OOWOZKB68A1

17-(2-di met y C
gencltablne@%kﬁgﬁgggﬁ@eg%agkg@% %EKF ter g%%%299¥%t2$ﬁ3%£ %%ﬁgﬁoogotecan
Smayt angi neRGietTeokett exal &0 RGO MA O mexébiing] aidiXy ctphdls 21092484

b I t t host at
A vt ol asthEDHBF AT el S abEer heortolh] KByt ooy
bevaC|zuname%N%&ﬂl@ﬁﬁdztdmﬂmbmeuﬁahﬁ@wﬁﬁaﬁﬂihbEmnmamomﬁmiwxmmahumERBlTUXC»

EXAMPLES 10[.00149] .The f this inventi,on be furt er understood
by Y or o enchiibg hdorrh PHiF T, (B Ao o e 5RRE Rt A

iIIustratlOﬂgﬁﬁahh@au&mhﬂhmbbathﬁanEmaﬁple 1 - Schene 1 [00150] Schene 1
d for making npounds of thi s i.nvention.

(Figs. la and |1 b) depicts a

15[ 00153 TIHP%ﬂm demzone?f SEVEY r@éﬁ@@é@é@hfﬁﬁf%@ n ligaeég cgn ba OB was

m xed w th {idHAZdng 4Qmite gr&BR il Bhe redia¥esasbndsSR atbbiBrdtdkhoibfes 30 ML of

met hanol (MeOH) at roomtenperature (RT). After keeping the reaction

m xture overnight, it was concentrated under vacuum and the resi due was
taken up in ethyl acetate (EtOAc). The EtO0Ac sol ution was washed wth
saturated NaHCO3 sol ution then brine anéd-dried over anhydrous 20 Na2504.
The Et OAc was evaporated to give thioamde 2 (26 g, 159 nmol, 82% as a
white solid. 11-1NWR (400 MHz, CDC13) 6 5.01 (s, 1H), 3.67 (m 4H), 1.22
(t, J =7.2 Hz, 6H). [00152] Met hyl

2- (di et hoxynet hyl )t hi azol e- 4-car boxyl ate 3. 100 g of nol ecul ar sieves (3A)
was added to a reaction mxture of thioamde 2 (25 g, 153 mmol) and net hyl
25 bronmopyruvate (20 nL, 163 mmol) in 300 nL of MeOH. After the m xture was
refluxed for 1.5 h |t was cooled and f||tered through CELITETnl The
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mmol ) was dissolved in 300 nL of acetone, to which was added aqueous HC1l
(21 m., 2M. After keeping the reaction mxture at RT for overnight, the
reacti on woxoure74as heated up and kept at 60 C for 2 hPCThiS2010me4079nN

m xture was then cool ed and evaporated under vacuumto give a residue which
was taken up in 200 nL of DCM DCM sol ution was then washed wi th saturated
NaHCOB solution and then brine and dried over 5 anhydrous Na2SO4. DCM
oncent 1 at g ] o oy TRt b, Bl KO

2- f or nyl t hi apistean-acedpoityhaing same pdvagtaggandyeine disubygifteges s rayteapof as a
i 2. SOl b MR 400N A B 338 LGl Dol 160,

(S) - 2- Met hyRqr ﬁfp@ﬂ@l-)zl@uﬂlﬁlané@wbl@@lﬂ(aﬁldé’vﬁker Brmoliyg waShawaiiessl ved i n
100 1L L 0yl oL e Tl MG Ve B, T 0067 ., 130, ol
refl uxed ov[@ﬂ?ﬂ] ght Inand emh@hmcbolﬁwdd anfdcqmgitgetdd v adydimd émamso gwlup avlostThe
A R U U R T
gel col um mndammdap@roapﬁayor(cm&(l}énns uémg)ecliﬁqmas kgoweinshid 4ri, mmorhudm@ 7 (9.5¢g

37 mol, 759 1 3. 2.29 (s,
3H), 1. 22 (Ig dlgﬁ)‘uon Imkf h(:érob%tlgf %ag_ﬁwﬂ%aglfﬂ% g%ﬁr%eﬁher‘?migel&w% HZ 3H) NS
(ES+) miz, Kaleut, att1§dl1fﬁdimltlo cd:ﬁ@l &Rmhfn&lmﬂw mﬂ.ﬂ:}& arhid0 Efps @mmameg 8. Lithium
di i sopropyl am g gt[ V@? added to 200nL of

ether at - 72ieatip CB\R%&”B@V‘FH‘ %H‘ICPPJB%at‘E)PreB"HFtP i AP hEOHUFABN 8YY 20 100
nmmol ) in 20&umnea¢rmau@m atpRRora@KIULAnANS olo8RGhicRRntToXhhRiNShst i rred for 40
mn. CITi (O Pr)3 (203 nmml, 48.4 nl) was added to the reaction mxture and
the sol uti oﬁailtlﬁ%f%/ SHative e eraptigoonmay. take Riage gt 4 bysing caer #yie antigen

2-f or nyl t hi @z@hgsift; £AMBBEH At Rsifabldl@cmrdice. 72. 6mmol ) in 180 nL of THF was
added slowly to the reaction m xture. After another 2 h at -78 C, a mixture

of acet it aldP¥Plandiprptherignibogdiment, iggdrd qankg soriugriadl virhearpghygicsidias 25

var med €0 SeGroNShank diietks LR ROHEES ThEtGobivink S8 dthindfh bdBEadES! T ed
product was then extracted fromt brine solution with ether and Et OAc

sol ution. TWwih parigdeie ¢o geherss amhycter@wm,rwledl iovem cainbg/rasesswilgBaiges thi | t er ed
and evapor . RAM Ac and
hexane: Et 0?8?@{“ %Il& (\l’/gl%ﬁfgi%&l%vgégpﬁgﬁgazwg gg%& &1&9%{%} zgﬁs an agl{hlg M5 (ESt)
m z, cal cul atigogrountcn bg6dnveRed thaumas stdiFe amBO g[f@@b%@du@mm@ﬂn@dgun A sol ution

of conpgund 2.7 l 78 C, after
i ch TR} cep i ehp Moyl R8sl Gl A BB " The
sol uti on bedaine, sc¢ e@r, Rohll@zBﬂ-léta(lSBmeMt 1 Atad Bg) MSA§3,32156M63(&¢119%) @eh (I onger

reaction ti caus uction of the ester) 10 nL added. The
xtur e vas TEHER ST Y G 0Py bR BT e A BN B B oo The
m Xt ur e wasthére lafedogetnanegdrdife fpkdusibisitywesitddcativh bf it OAGugafbi @tfe(sSemar at i on,
the organic ase was dried with Na2SO4 and evaporated. The final residue
was passed St(ﬁ? YA col urm 5 (DCM EtOAc, 1:4) to give conpound 9 (19 g,
52mmol , 2!990/@)099@ anInlee{ anofhict Mhﬂ%d{rﬂ@l@ l%ﬂdZm&%nfﬁgﬁecﬂwlﬁﬁcar@bﬁyhc@eladf (d J =
6.7 Hz, 1H), 5.16 (m 1 (s, 3H, 1H), 3.32

Hz, 1H), 2.98W rﬁl ogq_ﬁmb 1r8(g1t ant]errrgp.ﬂl car@o;g@c (a?hd gg_qq;) is flmg@n'(ﬂgzed Q_gener@teg 1 (d J
= 6.8 Hz, 3¢H)a:rbcm &ZZI&@d!WhJCh'IS @1617 realéted Wi an a—lagl:NWBbéa:kfﬁg cM@gatlgp@%@y 6 177.9,
162.1, 146.6, 127.7 9, 58.6 b56.4, 5 31, 19.8, 17.4.
VB (ES+) m$e Fls@bauaéuﬁe?p@uwgam@fzem@ 1992, 3; b#h4d3. 363. [00157] D| rret hyI ated
conpound 10 di 4

sol ution of ﬂg%ﬁnpoﬂlrr?ga Vg{oﬂféieerﬁl?odﬁgew{&beqt g%ljg‘agr%rgré%i ate% at 5 C foI | owed
by met h{d mdurdlerld(gexgﬁ aybteing repidreron yntippdef a@ba prilfyg pethe oftfer mm@lt ¢frth¢ ng t he
reaction m f turated
NGt 15 ool RS, Shpfyltoalinget RihG, Lam A Huls Buon 800, BB, Red
with bri ne,decxaaubleoudte hamgeyrelrion sin My@04sea frde thmﬁg@mpsr@mé)d gbmﬁrag’ed/la' a residue.
The resi due was passed through a colum (hexane: Et0Ac 1:4) to give

di et hyl at ed conpound 10 (314 ng, 0.805 mmol, 33% as a liquid. 1FI NVR (400
MHz, CDC13) 6 8.17 (s, 1H), 4.87 (dd, -27= 11.0 Hz, J = 2.5 Hz, 1H), 3.94
(s, 3H, 3.50 (s, 3H), 3.40 (m 1H), 2.58 (s, 3H), 1.99 (m 1H, 1.83 (m
202H), 1.25 (s, 9H), 0.98 (d, J = 6.8 Hz, 3H), 0.95 (d, J =6.7 Hz, 3H M5
(ES+) mz, calculated: m+l1, 391.16, found, 391. [00158] Mononethyl am ne
11. Aqueous HCl (4N, in dioxane, 0.5 nL) was added to a solution of

di et hyl at ed conpound 10 (370 ng, 0.95 mml) in 5 m. MeOH. After stirring
the reaction mxture for 60 mn, it was evaporated under vacuumto give 25
nmononet hyl amne 11 (362 ng) as its HCL salt V\/mch was used for next step
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20[ 00162] Conpound 15. DI EA (24 uL, 137 [tnol) was added to a solution of
acid 14 (9 ng, 14.4 unol, TFA salt) and HATU (6 ng, 15 unol) in DVMF (0.5
m.) at RWOADtien7abl of acid 14 was activated (nonitoredCouskiRnGy4078

t ubuphenyl al ani ne (prepared per Peltier et al. 2006; 6.5 ng, 27 unol, HCl
salt) was added. After stirring for 20 mns, the reaction m xture was
passed through a C 18 colum (water (1% TFA): ACN (1%FA), 0-100% 25 to

gi ve conpougckisn 6?na§v@glsulﬁdé1§f9%ps %%ﬁhl@%rﬁlgm c%&lefgﬁﬁ‘c%!h'én bdMRel Rpt) Mz,
cal cul ated: m+l1l, 700.4, found ound 16. DI EA (20 uL,

0.11 nmol) SWABCAHMedcSt BeaPadkidiel @nB@fch%WL 6(41523%8 39208 mephdl., TFA

sal t), phen&é:&kﬂk‘ésnﬁt @?Wé/ﬂgs%mf aﬁc‘?D%roHEla ePalO%m%TP otecﬁtﬁol &) 8t) and
HATU (11.4 ny, reactlon m xt ure

was passed 1&4(&(@% tbte @d@umbﬁwhlcl(l @mt@orr(ormdﬂrengm mf%rquFAgm@fth@@% to 5
gi ve conpo 4 . 005 9 R M5 (ES+)
nmz, cargéuF%?e%‘?eﬁi%a@f.cglgggaﬁlgg‘gy,10%%%‘%?%@%%%%3% ﬁés&g%ﬁsﬂg referred to
as conpounddlﬁrhﬂ)tloncp)t‘amﬁroéj'natyovenfm[n@@iﬂzﬁﬂ Corrpound 17. DIEA (7 uL, 0.04

ot hy 1 oat a0 g et o o8 Kbl os o Pking et B FBRYY 80012 ol )
DVF. After 811t1basd1esn;gt}tohebreze<mgtna0m dIBMfidtrlmnﬂtham nathiods ban eerprateiced withur e was
passed t hrou 81 %1% 1% TFA) : CNICSP;%IEA% t()) 1000/% to give
Porpound 1A 1y ThbSenghag e g o e Cihy b6 iRkl ) 5
cal cul ated: 1nmidlu,ce ﬁgédﬁﬁlblefrmtﬂbér of@%ésﬁfhyﬁ@ffmpfbdet&r?mhﬁi la¢asiony. &f @fer ed to as
conmpound (| I I - her ei 15 01 Aci d. 18. 0 Na (75 uL,
0.75 nmol , %ngé‘é‘g?ﬁese?r%rﬂ%&r “8‘?‘}“%%’1%%&? SBQ%(“%E%CE{SO '25 mmol )

in a mxt Uraﬁn1ﬁ$ ad\@@ée abiexiible, Pilobrotet All, Usrmowmegfmgm cﬁln@nra aqt ure was
neutralized and |yophilized to éness The s was or next step

wi t hout f urBRervusate Gheeal?9n’: SNESPESImoyiz£t aleé]%‘?%ﬁ‘ge%l%ﬁ Stigwgl 8%, f ound,

20658. 4. Aciid 8ol 8péh. sysr(@%egma@ 36113509@0(&9%%1(@1; h3q) 96§B§(mbpve
[00166] Norvalyl am de mol ) was added to a sol ution

of aci d'5.8 Kenreyal.g. Bigk Gherol 369 U6k037@8}€b994b Pogn kol Biandhanai0( 1. 5 ny,

0.009 mmol ) (150 sPMEss AT 1435, Sﬁl'aﬁ(’;th&gipf)l?ﬁch39n B ovififc LGAEL QM MXT T e was
passed through a G 18 colum (water (1% TFA): A (19dFA) O- 100% to give

norval yl antedeinus9 S .. C@mbmalzgnﬁmumm%) RY- lé6\Mfﬁ9Qé Kimpetgh|Gancas (ES+)
p{afzer Sggcggﬁéggg%o%%l%g@?%% If])e?ﬁlg%éolc%é%% %O%% ggarrgg(&%g 4&I zg and
26. These td Eémranhpgued@gwey 861Vt (BedY)zad Glafomn ael. dPrakindkngli@enins ng

ur 11 off byPare8 Sl Gty ¢t 0T of RIS ER o LOF S B By SRR 1 s
vari ed fronns ﬂﬁt Emglm b@muhdwmoomzqﬂsﬁl ndvzhw}ca&}(steirmtbedmgmﬁﬂino abdkB. 4,

found 743. Co %B E % caI al%@d g f.ound 686. 5.
Conpound 26 18} ‘Eéi‘jze%r’r? ¢ e Psa?féﬁe aﬂﬁn“thSﬁn ﬁ§ gthed
10[ 00168] Gatrphudenh Mwin%uﬂﬂbacbfl’c%‘tﬁﬁd’ eﬁdﬁ@ (aﬁ: pRONPOY Bghir) lat 4 kmwmer ei nabove.
[ 00169] Conpound 26a. fCo ound c}rllva g_ﬁ (éd 1V\A th Al a- Phe gl | ow ng
the sane pr8tddhrEUsiraad "WBE?P ! gc%'r‘?p f ISQ_L%S“rePi‘PéthﬁrdBﬁH’&‘ims\ﬁétg Burifi ed
by a G 38 this paragraph are all incorporated herein by reference.

[0099] In yet another embodiment, lysine e-amino groups can be modified with hete-

robifunctional reagents such as 2-iminothiolane or N-succinimidyl-3-(2-pyridyldithio)-

propionate (SPDP), converting an g-amino group into a thiol or disulfide group — creating

a cysteine surrogate, as it were. However, this method suffers from the same conjugation

30 location and stoichiometry limitations associated with g-amino groups proper.

[00100] In yet another preferred embodiment, ligand Z is conjugated via the nucleophi-

lic addition product of a thiol group to an acceptor moiety. A preferred acceptor moiety
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colum (water (1% TFA): ACN (1% FA), 0-100% . Ms (ES+) nlz, calculated: m+l,
743, found 743.4. Conpound 26a is also referred to as conmpound (I11-1)
her ei nabove.2oli®17288a Exanple 2- Schene 2 [00170] This exargsk@odewas i bes

t he synthesis of conpounds shown in Schenme 2 (Fig. 2). [00171] Conpound
28. Phenyl al ani ne nethyl ester (10 ng, 46.5 unol) and HATU (14.7 ng, 38.6
unol) were added to a solution of conmpound 27 (prepared per Peltier et al.
2006; 10 nmj a%ﬁr&nwe%toupmﬁdt@tec%wh dnrhngbcﬁiyrﬂno%\‘g RlcbRwesiybmydl EA at RT.
After stirring for 30 m nutes O (2 nL) was added and the reaction

m xture wastr%rdrt@éqw yIs tbl@bgrem@@bp@ ngtive-opg. ¢ oheiirodusad ay desgiberbgitoni um
formate, pH 7.2): ACN 0-100%, to give conpound 28 (3.2 ? 2599 as a white

solid (formate salt). I\/B? Sy Mg ,cal culated: mrl, 75 1,gfound 758. 4.
Conpound 28 is 31%(?( erf/edq| to as conpound,( jDTC%Ckﬁ ROV E. [ 00172]
Compound 29. Ace anrtﬁlof\' (30 uL, 290 unol) 5 a 0 a solution
10of conpound 28 (3.2 nyg, o nol, formate salt) in 0.5 pyridine at 0 C
After stirring for 24 h, sol vent was was evaporated fromthe reaction

m xture and t%« rﬁcd was passed through a regular silica colum

( DCM MeOH 0% ( éyﬁ’e conpound 29 (2.0 ng, 83°/c) as an oil. M5 (ES+) m z,
cal cul at ed: ound 0.4. .Co so.referred to as
conpound (1} OF*.*‘f' Pt B R0 e gt G R agargit oo PRt T8HE o npound
29 (2 ny, 2up4tom1rfeéélemaﬁs dickaalbladoupC GnboptiondVefdders 5 thl:tliX(‘?h was added a drop

of 4N HC1 i xa er stirrin he reactiqn m X v.er n t at RT,

Che i xt ur 0BT s o Eablecsfon Said SHE L B P Cat FPONER whi oh

gai) t hi?:r\r paﬁ)%E( 2 1188%}()&%&1@% maﬁa ib&d@@%%&d(f)@h@ﬁhé %Q%gweam@rel 38h¢tﬁrnctr%15§ctne, pH
to give, 0-aget aceta a as a

20whi te sol N Hleidpitsamskit i reaily sfeaysaRe the sappee o e?(leertfo njended

cal cul ated: aciitd sthal 20neat, QU REWHBR- t14e tafdeAeat Pleferdb1 @ (RE&h ﬁ'gat@%’iinieﬁlaﬁieﬁo

referred to as conpound (1'11-m herei nabove. [00174] O Acetal 29b

Conpound 280y Bdprytoses hyrfdpngetesl uppnsipdingeef anHbGHO ap@nwpérrpwa%d ddbed 1 drop
of 4N HCL iR @iBfanQareff cteﬁr S§‘t§sb(51fehtn}g cleRiol 8RGHLPD ot MlaSefilladtbalir s, the

sol uti on was concentrate and used for next Step reaction w thout further
25puri fi cat¢fdke tangst e caply zndaseme @l late ertlosema, or.@grciaflparirsosdse)4. N, 0- Acet al

ﬁ?gﬁieiﬁ(’%ﬂfﬁr ;?i“E Srd jggﬁzﬁélﬁcé ' jsﬂﬂl %Slﬁgéﬁ:%ﬁé%ﬁﬁéé Bl ”Ftn“%:wp
slaghel c 1 c 181dg R lys8Somerte hoidi C R, oup0

t8%|ncm\n\§sw ierg f?ur%iﬁ “;r(lgl. - e 1%](1 i 15Dl\/ggoand
Id; hos¥ ¢l av%e igac ? rﬁter%? ]tl Ea\%gg Wste%rgl ovlvge%sé %a%tﬂ(ﬁ)e faﬁf

30 passed through a anmoni um 6.1):
ACN (0- 100i9idd¢ mlygosrbme(thalrmm thy bloollpDsiag eta Ex28plcas saitabbnicidanidvd O 31 ng,

5% m xture_ contain- uni fi.ed co und M5 (ES+)
w2, "oal oo BpER R 0o A RGMIR RS R AR i SRR M une s S ar ko
referred t o468, 00(penGhed ttlat KYS Barn€0 naddo9B); Stexangll, Bicdheroiep®s. Res.

00176 Sch a ocedure. for ki ng ¢ d ccordin
PrtAC il ?"F’V”’b§‘& Tt b L0 Rl S Mt ey SRR 8 1B °
sol ution 0f11(9§Xt9t88)“ ttholtidcyoburks @Mdlﬁlﬂi(ad‘eatc61‘bofhltddrt@%h%3yﬂefeﬁd’n@@an 2-yl car bamat e
20 (Erlanson et al 4. 487 B2; in DCI\/I&é(?ﬂZ m.) at

to

0 C. The relQ8t94n W%@tﬁrreenr}r)&él%t .%ré)erptcds Ptt‘ls‘attiﬁéer@%]tﬁid%aﬁég clepyed

proceed fOFth}%‘ildﬁhl&mé 8&hankl encSRdnikil, @a ﬁ&%sdeﬁéi%ﬁ%rﬂ@éﬁﬁmér@t}ﬁ&ford 9.2 g 10 of
crude (S)-2-am no-3-(4- nitrophenyl’)propan-1-ol as a white solid. To a

sol uti on of COnFRNEakiqny s thg e&rer@tlulah@nswau% %faahrs@hlstl%m(dlozhea tols sieher ppp) ) in
THF ( 8725!7L)th§’1{1ﬁ1e1Y‘@er@1§1 c61§:%nt@f1)0nm Qddgd N 684 @i@ﬁlh@é%ﬂfﬁeﬁﬁ’éﬁem de ("CEPT,'

12.3 g, 56 mml ). After the reaction mxture was stirred at RT for 4 h,

Et 0Ac (150 lntaceurdsrhadlae@er Teaata glidinkdisphids exaharscant pampddatod bh Et OAC. The
conbi ned Orag@.l[_gtngenlt EY&E S e‘ﬂ@&%ﬁ dcbbrRids b8 the WiduR e tOQVET A%ﬂ*&éﬁsir ous

Na2504, filt and concentrate er vacuumto give a cru i due
whi ch was pdisulfideegrdoy arf ttlbsslrallcyrhdtsmlﬁtl@gnlaphyloebmthengvlfln&rntcs), biablngbk with a

?r; gdlgggt OO]E 1%1 %99 {t’uﬁﬁ%%a!gé% tﬂ?ﬁ% %h&n%ecgéeytﬁn g‘tgblﬁty%rg &Qpc(?éavgg%' MB: (+)
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[00178] Triflate 31. To a solution of alcohol 30 (1 g, 3.06 mol) in
anhydrous DCM (18 niL) was added pyridine (0.274 nL, 3.36 mml) at -78 C.
After thewpeaotdim3om xture 20was stirred at -78 C for 5PEITAS2010/044078
trifluoronethanesul fonic anhydride (0.568 nL, 3.36 mmvol) was added. The
reaction mxture was stirred at -78 Cfor 45 mn, and then at RT for 45
mn. After the precipitate was filtered off, the filtrate was purified by
fl ash chror@koqeamﬁloﬁhluﬁgcrwuru&mlﬁ {d cﬁﬁnﬁfelclé%m Q@gﬂstlf?cwj%%s%& g of
triflate 31. 1H NMR (400 MHz, CDC13 81 (2H,
nm, p7.74 (eza Thﬁpeeiaaefqnml?eg%z 68649&1198%) §3nt(eml ¢S 2Q0§/02é F5Hly | 4 99
(1H m, ﬁQet(al"bs‘éCbsmlszéz%zoo?) Qotdz di. v@o%oﬂéddm&’ﬁh Boyddt g, UL 2 Hz), and
3.27 (1H, d f ‘D ester 32. ?1 met hyl mal onat e
(0. 71 ., 47.49.993d32) alwda%}lfemdbd’v@r?@ﬁwg?é12@2athsld§pl@ﬁ§¢smfmchml um hydri de
(0 161 6 eral oil, 4.03 mmol) in anhydrous THF (4.7
at gBC gﬁrg&%g(gféa?lg%yﬁ‘%%%e was stl rred at O C for 3010 mn, and then
at RT for 100Hi5h. Hrpeefcvrwtgjrdzupr@ccsmrues mpmbcalddladlssﬂe@mdyplte&raltlsm ution of

triflate 3 0.84 n..anhydrous, . T m).,.at 0 C. After
the reacti ébr?ﬂ TR eat\%h/éesmtgmr é%lmlatcuﬁn éé/ over rﬁj’ltO |B|¥ rOt atsff létltﬂé%sem%Cl agueous

sol ution (Zl'zymda)ly,vmmpa(ddmbnsHﬁqum@wa:mmolauﬂs q)refemﬁy @xior laiotbethind t h Et OAC,

and the conbi ped or l.a ers wer.e h wi.th bri dried o MySO4,
it erad AR oOnCeRTrATe Gt PHEL AR, Sttt i abin sEnh FL R e

pr oduct 10/\IaSuImhlﬂi1tafl txedmhyacfdsalshm@mmﬁah@@’ apthysedndbddd Gy flicotn&iidoti€as gel Wit h
a gradi ent of 0-5Q0% Et(gé Rﬁf nes t fford. 0.57 of diester 32. Ms:
(+) iz 483V4 gm0 aqigslend t Flfg%}’%’teegr roxyprafiic i eyRORE Mt er 32 in 6 N

HC1 (10 n)cimndn@ et OHhdphtsclind THe)tePsming adi@dis@incldss dmih@ici@ahdys. The
organi ¢ solution was concentrated to afford 0.41 g of the %drochl ori de

salt of theanérrﬂa)@t%SR)AnalogmrﬁSOIQDW%WII@%SW%W?&b anoi ¢ aci d
as a white @ﬁkﬂu%ofwl%&lhm&o%c@ aRER Wﬂfeqp%ﬂﬁpﬂsn%’e foﬁdrmmngalefi mol ) was
added to a solution of the hydrochloride salt of the crude product and
concent f%at etptygdrnino deids. Exprpigspd prslees medide hogoserie, nppeucinsg@ethioning xt ure was
heated at 6%1&18&/ %ﬁ&'hlgﬁﬁ‘ion1ny}ﬁetﬁ}fl%fﬂ n? OANEh B0 a@i@%m&%ﬂ&ﬁ'&tc&%[o&ﬁldttﬁhtaf ford
0.43 g of t drochl oride sal't of the crude (R)-

4- am no- 2- rﬂ@shylrucsurédlfﬁretnt tipmehpydenpehchamesat %ruatslr%pf\nhlata@n@mqwbut[ 00182]

roLet iyl am el fh Fhmeeh iR Llc VAR (GG PRl il AR iRlnak b

hydr ochl ori de sa Re cru eR

4-am no- 2- nrepﬂagdnt‘&e(ﬂ” Bﬂeltepdphmany)Ipetht azrtmatamaoldmdh earetofiohet I felicar bonat e

(0. 369 g, 1 RT. Af chion mxture was
St rrod e THRTT AR ab ol 30 o sl Mt SRS s adaed,
20 and t he mcgaoics semlemtelfm mawxMa@cﬂeﬂagu I'edfngttﬁAeequa%es aoithboveth or gani ¢

et ot B o o ol S Y b MR Pl o P Bk oy

eluting fr omispid e cidahtchalaMgnakk-enbl. ©44: 07309951 Dhenberryheéanes to afford

0.31 g of oest orles M 99)

[00183] Car ’W ey gf%l@%‘% &%Hlebiﬂ %’ﬁ’%o)r:”%ﬂ %é‘i é?gﬂ §§9%>egl§ithét alg, 846 mol )
in 6N 26HCLvwasEReabeMal1 13004, LrBokvier &.al. TG, G1ng a1 C248 O 1Ut(il 9UF ) WS
concentrated to afford 0.244 g of carboxyllc acid 34 as a white solid. M

(+) mz 253d1aclqsm¢1)>fwl[nemr841]com0f%tw@&nab}s@ r'e¥Sfpound 34a (80.4 mg, 0. 149
nmol prepa[roefbm)echP%Bl?@gamnha%rareaiot 1n?e@@§i)t0%$nté}ﬂﬂi%€|d bPa de10a 2roip Qalit i on of

pent afI uor ophenol mol ) and N, -dii soPr opyl car bodi i ni de
("DIC " 0.0Zshosen Su@l thmt inrpigied b amwaé@pwwnhm)thwtra@elle agmatrixdn theact i on
m Xt ure wasy;ua hd QrddTH RN 3L kG hs @bel e d DG ALY Bhing LR 0P kiR was
evapor at ed. Et ‘Ac (18rér§1{l_-1 vvag%ad ed A de ee \é,rﬁ egpgrllg%uct 0vvasu‘filtered,
wWith ripsi rﬂgsmatqdrmotp@acﬁmemplame@@r@celwar hm@tr@ﬁ@cwwﬁeromabqsm@atMS

concentrate terial was used w thout
further pur| %’ ?ﬁgﬁ&ﬁ%@gﬁ% @éﬁ%f&%gﬂﬁmégﬁgﬁﬁﬂg% e crude product, followed
by carboxyllc aC|d 34 (0.129 g, 0.448 mml) and DIEA (0.13 nL, 0.745 mol).
The reaction mxture was stirred at RT overnight and the sol vent was
evaporated of f The crude product was purified by flash chromatography 5
eluting fromsilica gel with a gradi engoof 10-20% MeOH in DCM contai ning 1%
NHAOH to afford 0.11 g of nitro acid 35 as a white solid. Ms: (+) mz 773.4
(MF1l). [00185] Amino acid 36. A solution of nitro acid 35(0.11 g, 0.142
mol ) and pal | adi um on carbon (10% 15 ng) in MeOH (5 nL) was stirred under
a hydrogen atnosphere for 4 h. The catalyst was filtered off, and the
filtrate was concentrated to 10afford 91 ng of amno acid 36 as a white
solid. Ms: (+) mz 743.5 (Mtl). Amino acid 36 is also referred to as
conpound (I11-b) hereinabove.



[00186] Methyl ester 36a. HCL (1 drop, 37% was added to a solution of
amno acid 36 (1.9 ng, 2.5 mmol) and 2, 2-di nethoxypropane ("DWP," 0.05 mi,
0. 41 nol )WoreoMa0#400.5 nlL). The reaction m xture was stiPCcras2@v/oRD7$ or 2 h
and then concentrated. The crude 15 product was purified by preparative
HPLC to afford 1.7 ng of nethyl ester 36a as a white solid. Ms: (+) nmliz
757.5 (M+l). Ester 36a is also depicted in this specification by formula
(I11-t). Exponise 4F0r%61|i]§§§ﬁes4ha{tng&zl%neﬁqg'ﬁgﬁlt&naﬁl'z:é(goy ferisheysca nmethod for
attachi ng peptl d i nkers and reactive 20functiona roups to conpounds of
this |nventnreﬁqrabyyecaalyrlmrané@mowglétspwnce[S@Mtséfore@mgegm aggndogona@d oyt i on of
DI EA, Frmc yo?&rﬁ@l@rotg"e (eg'gecﬁtllg;’%e lgtegﬁomllt)ng eﬂﬁgm%é}ﬁgof X , 0.0336

mol ) in was stirred at e solution
was mai nt ai ineldddeathepsans B GaY H L anp SnesaeatdlyseihepsinB. éthmsnalél d 36 (25 ng,

0. 0336 1 r ture,
mai nt ai ni ngﬁ fh ybctqaetzd\\/’\%? ep@rﬂ: %%Aléﬂ?‘t?é%’gﬂ%gr ?Vi%r?g&gjf\ {5‘{?%%&19& %%g%lg

sat ur at ed NM@ges bd)nsthngmm(l@aqnd_osum lﬁdwedgmmeqMMuﬂlllteD\ end 8Attiaon. The
agueous_ sol Utl O ot\)’}@s eno & sucﬁia hen lEl nin Vaﬁne al nlne cfe%rr}%llenoer Soru 1nnj c |ayers
were dried, PrEred oncentral ed. ‘i’h crude pro OdUEt " Wa'S purlfled by

fl ash chr ontat agrr@m‘wlehu(twhag dit dnmmss b1truﬁmg)edr Wai Lixs. aHgread einio aofd 0- 20% MeOH

DCM t fford 36.1. d 37. 93.6 (M1l
[ 00155]  ConBOHEF 38 VBRI TR e et 't - At 6T bt 37
(36.1 mp CeddBR2cIeam®lindidates Merige. JTEDr; adﬂaioﬁilanfhtrma@loﬁH:gbﬁ[liﬂ@&ﬁfhe@sn&nd 10.

Af ter stirrin t RT for m n e _or t|o S.CO ratedto
afford 29. 30??3 @‘F SOHRS: 85C OWF@EehﬂaﬁiOﬁ%a% e”SE{] é%ﬁ%%ﬁiﬁ ‘was added
to a sol utipgofch-oral ngquW@m qeacs@34723§52r(9998§) AA@ Babswanil ctand HATU

(11.5 ng, 0.0302 mmmol) |nta|n|n%the Hbetween8and 9.

in

The reacti oﬁo?ﬁ”%’tgdfe(g&%s1%1855‘3&1(2992)%‘ e fgelospres ff w PFEROTARE bY he crude
free am no GRAMEYNANdHrBMyn{cZhdTledn H@ﬁtﬂlz@@féeéleamg %?ﬁ!iﬁ'hﬁgerﬁ megtahlahlet ween 8
and 9. After the reaction mxture was stirred the crude
product "tas? lyepspuipl aypteie piptessetpairagipigatialipiclcayes ahNao‘?k]d N1 ny of conmpound 38
as a white 0. TFA (1.5
m.) was add@giq?g aﬁ@gesﬁ}%ﬁﬂ%ﬂtl{%@ﬁ%oﬁ%‘%}n{j § E&Qﬂ%ﬂgt@% é{ﬁlﬁoé‘? dl n DCM (1.5
m). After soheeneedeh’tdh nibetoir &Anadysng ngéldilea@r qumll‘n@ranﬂs\/%nm the crude

roduct was f - JFA 15
Salt of thephggysl%‘lffl‘:‘a‘g‘gggyﬁlﬁgﬂn‘g%g&‘%gg mﬁ%cg&sg{.%gd&@ng?d@e%%%& 8 (Mkl).
The free bade ssqueoatafioee mﬁ\@@nplmﬁmﬂswleicsd dlosahs rowmcimesennaAboN-€it, as
conmpoun (V s; al i. ed as a

by- pr odgoct ’fknb\l)atl VS? bar ag on é%m%?glm%%]?%%%y%é?&ﬁ%ﬁ# e amide is al so
depi cted mAIahAls—Asp,e[cystme&er (and Biw.formula (VI-q). 20 Exanple 5 - Schene 5

oo as” nTRan; \Ehetiermbyd PP g o By Lo BB o Rh RS of Cind®imB0y et i 1

1, 4-di oxaneac(cﬁlsalsalbéedmehaﬁkieﬂ, 2@ 0x0h 3476041, ee diolvpat bflwHith (spr epar ed per
Patterson et al 888;. éq‘gf 66 mol ) in ethanol (17 nmL). The reaction

m xture wasSHPNPEGISFNEY T§fENGS 1 and then concentrated to afford 0.82 g
of am nes eser1142 @foup OWahbEo SQmeto&@vamébnerrtoz exabplSa hiMbBonzy[@R294] Azi do
ester 43. Oxalyl chloride (1.71 ni, 19.95 mmol) and DWVF (0.33 niL, 4.26
mol ) wer e Hefdeeledd BpaxpesuEodightazi do i sol euci ne (Lundquist et al., Og.
Lett. 52001p0812] 78&sou C%gbgborﬁlegﬁlr 9 ardtiBoddeX BN&IpoddBD Mhdt-is, [PRefs€act i on
m xture was_stirred at RT for 1 h, filtered, and concentrated to afford the
aci d chl or i Yeandphe agthi gase ey e dan aﬁabsgptEEor(ezaralzle rif growzC3s peisyliidenepe added
to a sol u“&ﬂh@tfwo%mfﬁl@cﬁrsﬁeearcy?@m@@e ﬁi%egr 1t¥suﬁ@g2ug'9ﬂ Qnt Hd}%l(bl(él% ]{Cm-) at 0

C. The reaction m xture was a to warmto RT an stirre

overni gt . ®nibpe hyrazand dewicd & Guaddrbid dnea qagnbydrete sidasbiin hbthaguidods sol ution
10 was extr i Iy i over
A e e T L e
purified by flash chronatography eluting fromsilica gel with a gradi ent of
0-50% Et OAc in hexanes to afford 0.86 g of azido ester 43 as a white solid.
M5: (+) mz 412.3 (M+r1l). [00195] Triethylsilyl conpound 44. 2,6-Lutidine
(1.22 L, 10.45 mmol) and 15triethyl siByl trifluoronethanesul fonate (1.14
m., 5.02 nmol) were added to a solution of azido ester 43 (0.86 g, 2.09
mml) in DCM (11 nmL) at 0 C The reaction m xture was allowed to warmto RT
over 1 h, and then stirred at RT for an additional hour. Brine was added to
quench the reaction, and the aqueous solution was extracted wth Et0Ac. The
conbi ned organic layers were dried, filtered, and concentrated. The crude
product was 20 purified by silica gel flash chromatography eluting with a
gradi ent of 0-30% EtOAc in



hexanes to afford 1.1 g of triethylsilyl conpound 44. MS: (+) mz 526.4
(M+1l). [00196] N Methyl conpound 45. A solution of triethysilyl conpound 44
(1.04 g, wo2Biwvnrod4y in THF (6.5 nlL) was cool ed at -45 CpCans$2@oia®ss um
hexanet hyl di silazide (0.5 Min toluene, 4.75 nm., 2.37 nmol) was added. The
resulting mxture was stirred for 20 25 mn at -45 C Methyl iodide (0.37
m., 5.94 mmol) was added, and the reaction mxture was allowed to warmto
RT over 4 hy @brewhd &hbddidi®he ldSpb&ROD Qi cWRSHAHENS REGp\E -Ifibagégmg)%onﬁlo m).
The crude product was diluted with Et0Ac 'and washed with brine, and the
aqueous | ayler CRRex¥of PABE BEPURIR ¢PIEROAED. The conbi ned organic | ayers were
dri ed over @piulr oWRNARSI spdcbd XSG AR OBGEALI RkschauAdRC yacuum The
crude product was 30 purified by flash chromatography eluting fromsilica
gel with a atihelyehtespthe Gorgpostenicaye intaferrexitnasigenbiadihg by lageox thy latterN- net hy |

conpound, 45 1o Lo . ( 0 n . i on of
N- et hy;j5 cosrtreprourl?a{n}f%16 e{é’lﬁgf’ C;}‘g“‘v 568%%13%1‘81#9] ﬁg@é%’%%ggﬁgt gaél%%cu(sﬁ/ ‘?4% F (65
., 3:1:1, wéredsed soketslitytor decechsat agBgitom pBeetties Kodonpgetey, 25 pantr)X was added

and the sol ution was concenéurlgrtsgdmenl'he ude, product. .was purifiged by flash

o
ohr omat ogr 2FT &7 U Ry re BanLd sFettenahlch BRT b eaied i 48y Rehtebt = dac in 5
hexanes t o @hfoaratiof. 4aagple§ ofxairideisedméfis &8 agpdcer KBare( +) m z 426.3 (M+1).
[00198] Met hyllI et her 47. Pot assi um hexanet hyl di silazide ("KHVDS," 0.5 Min
tol uene, 2.540n 1.27 ) was dedi t:o a sol utsic f _®orgpound 46 (0.45
g, 1.06 rrrm?;]N rﬁ@ﬁ?ﬁSm) at (955@ hgg react | gnq?nH%'Guﬁg s stirred for
20 mn at -78C. Methyl iodide (0.2 nL, 3.18 mmobd) was added, and the
reaction mtdr@H ;&Lg owe tgo_HMLqu@ngbyroCH;;@lzféager 2 h at which tine the
reacti of’ was quenched with®¥aturated” NFUC1 sol ution. *The aqueous sol ution
was ext r actwkbryvihk Bubsti@Ae is THoe4cmoiabBd ©r4gamke sk@y@itscan®e eodbih@dtoover
anhydrous Na2SO4, filtered, and concentrated under vacuum The crude
pr oduct vvasméi?rsp‘l“ie@c?( by} #ash chromat ography el uting fromsilica gel with a
gradi ent of 0- 50% EfOAc in hexanes @q afford 0.41 g of conpound 47 as
col orl ess Of-HCHNE:CANH)(CMCH,3H4di:CB,{ (CHHPVEg9] Conpound 48. To a
solution of D-Mep (0.45 g, 3.14 mmol) in EtOAc (10 nL) were added
pent af | uorophenol 90,64 g, 3.47 mmol) and N, N -di cycl ohexyl carbodi i m de
("DCC, " 0. 72-@H.3-aN-nwbhb)-N-Af ter the reaction mxture was stirred at RT
overnight, the precipitate was’filtered, and washed wth Et0Ac. To the
resulting filtrate wag 20 added.conpound 47 (0.46 g, 1.05 mmol) and
pal | adi yn og éal(cb”dm.e(—lﬁvat(@)ﬂz)za.—IBlﬁ%g), The reaction mxture was stirred
under a hydrogen atnosphere overnight. The catalyst was filtered off, and
then the fil0Pt e Swasercondantsent mravidesdential sapaghon Ihecaaraiey Grsdeet was
purified by h i Pk p adi ent of
0- 506 NEOH | L DA o AFYarg B 5ot P A KLY iRy S eaimel 1 (e
(+) m z 539SphedriMridlso @B sqroR00}odCear Biditiphilanaleiuthr 4@ss afid chersiod! furictpneof
conmpound 48. 4 - 8 i n - 41 0% ) was
added deox%tggﬁé? gag‘P‘ﬂ%O“‘ hel' %ﬁ%ﬁ%’%ﬁ %@Slgg%iglgaggénggfl%tftlﬁgaﬂh)?gﬁEﬁf\%ﬁﬂmﬂ) at RT.
The reaet i cserum kdlfilife andsthet propeetibs af thRTofijogat® Thus.ahdughedicoonsdstiomdfed under

vacuum The_ crude praqduct uri.fied by flash romat oqr eluting from
oo gel e BBl 35 Gl B 50 5SS < BB AP 1s kil ot o
afford 0.3 ig wfentbisdday mbdulacigmds, asdaciteid iBoweoh thd .colt of dpacer>?. 511. 4
(Mt1). [002 itro acid . rboxylic acid 49 (80 ... 0. 157 mmol ) was
Leden 1o a BObSl Shit o Bon Sl OGHER { A3 Gy Byl ) and

DI C (0. 026%ellimndlatiA@ o} &k ainfbié¥cal Q) & bohdedab gfifup Cldng cltRR@hiAY okt Ur e was
warned to RT, and stirred at such tenperature overnight,. The solvent was
evapor ated. YRR DARd{2thas ¢ 1tBichrg sugh habeleregee Gem gf%l@%dpﬂﬂa S BFQEIRY  was
filtered, wehitnEs RAAtiNd MR RIf-iMBRIHBAGIRNIMRRGRE itselBorh bhtitod) & onas
concentrated under reduced pressure, and the crude material was used

wi t hout f ur®mexisDpgithe fasaayhe. mgther goslspicyctinn 8t adigdistal Fommatibedyde
product, f O(Lrlcgwirpﬁ (&@arvg?%xﬁ’érh 6rodf Y catttes(tBe %89 & theOx 2P HIAR1)rypi@frdis DI EA
(0.137 m., 0.785 mmol). e reaction mxture was stirred at R% over ni ght,
and the sol vent was then evaporated under vacuum The crude product was
purified by flash chromat ography, elutdng fromsilica gel with a gradi ent
of 10-20% MeOH in DCM containing 1% NHAOH to afford 0.1 g of nitro acid 50
as a white 10solid. Ms: (+) mz 745.4 (M+l). [00202] Amino acid 51. A

m xture of nitro acid 50 (0.1 g, 0.134 mmol ) and pal | adi um on carbon (10%
14 nmg) in MeOH (5 nL) was stirred under a hydrogen atnosphere for 4 h. The
catalyst was filtered off, and the filtrate was concentrated under vacuum
to afford 87.3 ng of amino acid 51 as a white solid. Ms: (+) mz 715.5
(MFl) Amino acid 51 is 15also referred to as conpound (111-j) hereinabove.

F A/



5 of 1, 4-dioxane and water was added. The reaction m xture was allowed to
warmto RT, followed by stirring at this tenperature for 12 h. The sol vent
was evapoweted/o1za3d t he resi due was purified by prepararcraskinng440e8 af f or d
2.2 ng of acetyl nitro conpound 53 as a white solid. Ms: (+) mz 873.2
(M+1). [00206] Acetyl am no conpound 54. A m xture of acetyl nitro conpound
53 (2.2 ng, 10 0.0025 mmol) and pal | adium on carbon (10% 1 ng) in nethanol
(0.2 n) wavselﬁtmerp%ée&@@eas@f VA 2SR M ALY RSRERIR: hae dsdbr siter kAt al yst was
filtered off, and the filtrate was concentrated. The crude product was
purified bybsseuspaf afteneleapect ths caningniel sprcar Fyorof pogieatthereefiarptodempaund 54
as a white actf%ﬂeQ“to otoﬁli’i)D Mezcn?g%cag aétMTt )of t}fa‘(l:ﬁttey Jnaﬂgé %aﬁ@c{mﬁférﬁge Or‘t4a is also
referred to as conp oun erelna ove. anpl e - Sche

[ 00207] Sc hselrfemm(anng mow)y s lgenwsialedesaplde where pleeteemgrelpf@rs armlbipn@,ld@o rrpounds

of this iny I on. C : 1 70 ng,

0. 15 ot ) Q1o i ARG FHRALDE nea PR i I8 bk STEr dbiah "o 1

0. 195 mmol ) grawdor} @riher. 9ARGiaD are2Bo®n bddwvmmol ) in DCM (0.66 nL) at O C. The
reaction m xture was warnmed to RT and stirred at RT overnight. The sol vent
was evaporatieda Et 0Ac(16 ml) was adied and the crude pilogluct twas filtered,
with rinsing of the reaction vessel w:th EtOAg. The filtrate Wa
concentrated uRder reduced pressure, and the crude materi al xvged

wi t hout fur Phe i ation. DWF (D:lo wasoadded to thﬁ crlude product,
fol | owed by mnim@\p nyl al ani né: (8 mgj| 0. 39 @m)hp/ IEA(O 114
m., 0.65 nmol ). The acn m xture was ST I WNfett at RTover ni gy and t he
sol vent was t hen evaporaf'ed The crude produé‘t was purifjed by flash
chromat ography eluting fromsilica gel with a gradient of 10-20% MeOH in
DCM cont ai njiyyg: 1% NHAOH to afford 5. 2 ng of conpound 55 as a white solid.
M5: (+) mz 731.0 (M1). 3(5? [ 00209] Corrngugd 56. ‘A m xture of conpound 55
(65.2 ng, O. 089 mml) @ad’ pal | adi um on c N(lO&’q 9.4 ng) in MeOH (3 )
was stirred L{?‘l a hyfjr.ogen atrmsthred‘or 4\ he catal yst was filtered
of f, and t he” il t r&ties. concent r & edt o~ af Bor .8 ng of conpund 56 as a
whlte solid. N& (+) mM2701.2 (M1l). \@onmpound 6 is also referred to as
conpound (111-id) hereinabove. Exanple:8- Schene 8§ 5 [00210] Scherme 8 (Fig.
8a) shows a nethod for naking a corrpound according to formula (M 11-b),
useful as aif01¥7] erTﬁmdsieH{immfotwtingrmloieQQis dmrsp:roa;tmdsbemfeem h(btsedilinvsemdddnwit[l 00211]
Boc ester 5 18 mml)
and di-tert® a&f“% Sg‘cﬁ“%‘érap%atﬂre?f & O(MHrp%B V?@ C"“ﬁiﬁo% MR mozla%“ md“ﬁfs %ban

DM (Acros, (vam’ejodmdedma&ﬁnﬁdu)ld DtNHe(uleyb@mpdnedD1§'Ez%duga¥éhdra|ammn& 36 rrL, 60

mol ) was adde e ion m.xt .was  stir . HPLC

anal vsi s sh%wéng kel RTaRn e Baic € e Pl Poweiiad tpetied” i ut ed

Wi fj h Et OAE I()@@(lfﬂ,):o@ﬁ@hnﬂfcﬂiﬁs@blgﬂgﬂtdﬂ dlﬁ%ﬁ}l‘drmomgﬂgﬁﬁl gMaIIpI) ORbRIge 6208 m#]

an t hen rine 1 e over n ous an concentr at ed. e

crude produét a‘%)&%%BEPP%Lt#PTé?f‘ 5% félsaSQS%eﬁ%lf %%NEEJ% WA FHOEN506 MeOH i n DCM

5 0 Hg/l el7d4\$hmgﬁu§gnd Fﬁedc@ﬁg%@eia@r%%&sﬁ@ 12 élﬂa,cle%igl@el_ol)fﬁﬁgﬂﬂh@afso (dMEOinet a&g181351(5(d .
, , , m

H, 2.95 (ke gonsgquent relsaseeg" DeDHlgpr D[Pé@me ¢ SRR ENE bSQFoﬂaé‘glélo%ld@ﬁO@}HeSof Boc

ester 58 (230,8Wg s&fﬁﬁné’[ﬁ‘ﬁ}l mélale@%&(}é‘%@ﬁ JW@%QHSMA% niky_4g@ol ed to -78
Cin a dry ice- acetone 1%@((1“ ch, M DCM ; was added sl owy.
P

The react i odd9%hxEul e al/va\yos&l/ql 188 8); Wabmﬂﬁmak Fhapacp®8y dver 3 h.

(1- Et hoxyca | p phar, Ny , .36
mmol ) wgés/ ag%p%\éw}ctﬁ;%r gggt@? %1%59% f(‘ﬁ}?oé@@mg% Jgtgpfjr]gg% i (fdm)(’: ?% g h] The
reaction m &tguféemvds, tﬁ6l6dt8é21(2k)02)hDEt0®A@ e( AlQOatiry Biaredhndhegy 2@ STk f"éﬁﬁ't‘84or gani cs

M504 and coReaRy AT FHEbL BRAL SRR BT B RO L shrm

col um w t hAD-Se@i% &t, 00 2D®B/Q¥B3hkkan@ngws'7,él7ﬁoml end Bttt cablkéie 59 (151

Erg: igi/g , ?ﬂg@%ﬁ‘? 7%_0 the glsil%sstl(rés dfﬁv%f_")lﬁba’rezmg(a*p%rgtgﬂb{l relfgr Cl?éi) 221( 22 gJS_D 36i_|)5 fl'

1.23 (s, 9 H, 1.16 (t, 3 . [00213] Aryl amne 60. A solution of alkene
59 (148 ng, 0.39 Mol ) in EtOH (Acros, anhydrous, 3 nL) and Pd on char coal
(Aldrich, 10% 50 ng) was stirred undes3H2 30 overnight. The reaction

m xture was diluted with DCM (10 nL) and filtered through CELI TETm The
filtrate was concentrated and the crude product was purified on 4 g

COMBI FLASHTmM col utm with 0-20% MeOH in DCMto yield aryl amne 60 as a
white solid (102 ng, 75%. 1HNWR (DMSO) 6 7.18 (d, 2 H), 7.11 (s, 2 H),
6.71 (d, 1 H, 3.98 (g, 2 H, 3.51(m 1 H, 2.57 (m 2 H, 241 (m 1 H,
1.63 (m 1 H, 1.37 (m 1 H, 1.29 (s, 9 H, 1.09 (t, 3 H, 0.99 (d, 3 H),
M5 (ES+) mz, calculated: m+l, 351.2, found 351.2. 5 Exanple 9- Schene 9




[00214] Schene 9 (Fig. 8b) shows another nmethod for meking a conpound
according to formula (VI11-b), useful as an internedi ate for making
conpoundswof2otiiigz4bnvent i on. [ 00215] Amino acid 61. A nPKTOIS2010/0449a8 boxyl i c
acid 24 (Schenme 3, Fig. 3) (4.4 ng, 0.0025 mml) and pal | adi um on car bon
(10% 1 ng) in MeOH (0.5 nL) was stirred under 10a hydrogen atnosphere
overnight. The catalyst was filtered off, and the filtrate was con-
centrated toyadnld i GohoddBA0 acid 61 as a white solid. M5 (+) mz
223.3 (M+l). anple 10 - Schenmes 10, 11, and 12 [00216] Schene 10 (Fig.

8c) shows aoiser OBijfQts LOMhivTRINAG refIBROME Prepfie@bEiRjolndng 01 Mul a

(M I'I-b), useful as an interyrediate for nakin%rconpounds of this invention
15[ 00217] CoMHpouHbP 6pd linkepd X (& o fo ioHR 8 dEtedlinkgneompepipierepresqnteq bys) (0. 34
g, 0.93 mmfymapgvagl | adi umon carbon (10% 50 ng) in methanol (20 nl) was
stirred under a hydrogen atnosphere overnight. The catal yst was filtered
off, andgthe filtrate was concentrgi@@?a afkord 0.29 g of conpoungy§? as a
white solid. Ms: (+) mz 237.3 (wthou oc). [00218] Schenme 11 (Fig. 9)

il Ikust rat esMawmifQﬂﬁgmaﬁcﬁlaBg&s@fﬂﬁtm%e oo réa@ﬁﬂg»éiglﬂﬁhbthonb]) graﬁbd@rﬁdhtig&iyUSEd to
make conpounds_of this invention. Boc ester i.s converted to Bpoc ester
62a by firsé HPER HEcPpiyeh Exmpirsof witabie geougt Budnideh an Froc gr oup,
treatment with TFA to renove the Boc group fromthe aliphatic am ne group,
treatment with carbonic acid a, a-di nethyl -p-phenyl benzyl phenyl ester (8Cl)

to install ?_ pagc group t[;;,gres and renoval of the Fnoc ggoup with
pi peri di ne. ester 62a BS | ed Wit 25 carboxy ié%&%%ﬂiNQS w t h HATU
to yield an infernedi ate ester i s $herd hydrol yze t ohicﬁ to produce

conpound 64. Hydrdgenation to renové the Cbz protecting group from conpound
64, followed by HATU- nedi ated coupling wth 6-nmal ei m dphexanoi c acid and
renoval of the Bpoc group with acetic acid yields am AOcACiR2 65. Anot her
HATU- negi ai-@daoupl i ng withrasnpound 3&a0tthene 3, Fig 3) vyieglgds
conpound 66. Renoval 30 of the Boc protecting group with TFA affords
conmpound 67,s reagdy for conjugation. [00219] Yet another node of utilizing
conpounds ofi@brnula (M11-b) is showmn in Schene 12 (Fig. 10). Starting
from conpoundo34a, HATU nedi ated coupling with conmpound 68 affords Boc
ester 69. Renoval of the Boc group with TFA and hydrol ysis of the ester
with Li OH aihat RS iagi, Bo, Reaicty1a6,or v bk aar’ e Ccelprporadrd as shown in

5Schenme 4 (EFig. 4) to prepare a conposition suitable for conjugation.

Exanpl e 11 'p'%ifﬂﬁ‘%‘ﬂﬂ‘bdylﬁog[(g@?me poafRHgro Elosr@pﬁetﬁﬂ(“ﬁﬁﬂge%%r Pel tier
et al. 2006¢ChehifiBs gederdllHiiRbI: faRe SHeseloned suiablvVRRibiat DOXC),CcTe*)i-Ri'ss sol ution
was added a drop 5% HC1 (0.10g%. After stirring the reaction mxture for
over ni ght afisqered BNs#12ht VA 00aS00RAFIPRE NE ctiHld&IS aBhad Bdn?09):gis’ a

resi due th@ﬂ.W@@J@@%@FﬂzkﬂkﬁrgﬂyﬁaﬁhﬁbﬁnﬂﬂbyﬂﬂAﬁ M@ HUQ-71dYD 63 B2 i ve
conpound 70 (1.3 6 unol, 679 as an oil. M5 [ES+) niz, calcul ated:

. , 1.
ml, 772. 42@h@1@ﬂﬂd”%372ﬂ2.6/00040§®@2 2GngPrp sl s WP PPQM0347 2 L dtoy d wif 41y, US
appreci ate j §k)2¥d?§%§l§k%‘8£ a??@afl‘.?@@b@é@m%flléj‘&l;@ng&z ﬁ,dﬁan be adapted to
t pecific

make conpounds o0 Is Invention other than those ally descri bed
above. For WE0RYH00Adnpoustdl 1W QARFO3E 2dchpaliakensoil., dEn206/0usEd6t 0 nake
numner ous ot her, c A his. inv i . ing it with other
replacenentgﬁﬁ%?agﬁgﬂgggfgﬁﬁ%%%?W%ﬁgﬁg%ggﬁggg%ﬁgﬁpCg, by changing the
reagent s usiod1 Mt hinagmpfemetentboBae Re' it k. madomjle gnolp add thamgtothiic| Schenme 5)
variations on gro R2 20and i.n formul 1) yond those specifically
exerpl 1 1 o SRS PREER0 Bkl T, Ry AP T 07 "2 Coni ugat e

[ 00222] This exanpl e describeﬁﬁthe preparation of @ conjugate of

cytot oxin-1i ) .constr U (M-b) end anti-CD70 nonacl onal anti body 2H5
(Ten-ett et @l .. %“2 9/)Q028878 . POcgxD,0nk?) al—N 2008/ 074004 A2). It
is representaty val of ([t h§ 25proCegur gjused in the preparation of other

conj ugates. [BD223] BntR2 CD70 anti body 2H5 at -5 n®/nmL in 20 mM sodi um
phosphate, 50 nmM NaCl, 100 | aM DTPA, pH 7.5, was thiolated with a 13-fold
nol ar excess of 2-
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i m not hi ol ane. The thiolation reaction was allowed to proceed for 1 h at RT
Wi th continuous m xing. [00224] Followi ng thiolation, the antibody was

buf fer exwbanged7ist o conj ugation buffer (50 mM HEPES, PCENISQlpoi4ves 2 niv
DTPA, pH 6.0) via a PD10 col um 5(Sephadex G 25). The concentration of the
thi ol ated anti body was determ ned at 280 nm The thiol concentration was
measured using a dithiodipyridine assay. [00225] A 5 mM stock of construct
(M-Db) in DMRQinas added at a 3-fold nolar excess per thiol of antibody and
m xed for 90 mn at RT. Follow ng conjugation, 100 mM N-et hyl mal ei m de in
DVBO was added dtis@ 10rfiol d nol ar excess of thiol per 10antibody to quench
any unreact ed t i ok GuquRR. ind Bk AHEACHBRFEACH AR HAS dQ0Fakpr one h at
RT with continuous m xing. [00226] The anti-CDr70 anti body drug conj ugat e
was 0.2 p.mfilteredupyubgituttdorsabitivried €x¢hatkgaylcinsalrstitubigroa pitistituted

purification. The SP Sl I—@g@?ﬁ I I 0N _col umm

( CEX) ngs r egener at eﬁ V%\:? ¢ é%%&%t%\}g ﬁ{rsflalggt{ %%sf(yg?ﬁ%gglfgé&n% I@%%ES, 5 MM
gl ycine, 1M NaCl, pHtBedhetdrarylowisnigstitveglameutatiiugd,(CHhe @@ Whmalinds
equilibrated with 3 CVs, of equiljbratj u r~(5 HEP 5. M gl yci ne,
pH 6.0). The conj uga%utlasu\t/)vsglsmt (g%rdqé%s lgﬁ%d @égéoﬁ rr%lgﬁgany gns\}\lgsgﬁuet‘ad Once with
the equilibration bufistituteTEHe)0r)(0g&l calkyas])lCl, R OGN GOC T MKHAEPES, 5 M

gl ycine, 200 mM NaCl .0, The el u ol ected. in fractions. The
col um was then r egeﬁléﬁg‘gitgﬁewrtsﬁg% tﬁﬁ%ﬁéﬁ%@ )(@%2‘5‘?\}3’&{ Hgs;urbﬁti\'/l NaCl, pH
E. 0 E_o mermvet prot ei mtagregatues (taﬂg)l.@@ﬂ(dﬂ)’)(@@ls eltlyr(yW, mlis)lbsit{ug&ﬂ&q_ bod
ractions contai ni ng nmononerjc i body . conj ugat e were pool ed. i body
conj ugat e concentr at F'gﬁmﬁf‘? U‘Bg I Cenalkyy: P‘h‘*"?sg"%ut?ﬁe‘?réu@@g’é?dﬁ&ﬁg y
neasuring absor bance cataiik@9) amcubiBdtcd B subsli@Rd 280 Tbecpuliyhjigdnglwat e pool
was buffer exchanged into 30 sucrose cine, pH 6.0, by

: ng/ m. rose, 10 mg/nL glyc

di al ysis. Dextran 40tied osaestiuted cyeaaliphpsis énS&'PSr;rl%ﬁedrﬁ/S stigbeckhedrrl ysis. ~ The
concentration and susdibdlighdiRMNyuds@stiRidaIRubieh A8k HedsiyidRasHr i ng
absorbance at 280 and 252 nm The SR was 2.2 noles of cytotoxin per nole of
anti bod$ Exanpl e 13subsiiutsdiatkatassli on Assays [00229] This exanpl e generally
describes the prgcgdures used to assay the antiproliferative activity of
conmpounds of this invention or their conjugates. Human tunor cell |ines
wer e obtained fromthe Anerican, Type Culture g@llection (ATCOl [P. O 5 Box
1549, Manassas, VA 20108, AAN—and cul tur ccoérding to izt Nckion from

the ATCC. Cells were seed at 1.0 x 103 0 x 104 cel| el | in 96-well
plates for 3 h for ATP g@ssays or 3H thy[ di ne assays, eCtively. 1:3

serial dilutions of free_(unconjugat onpounds or L&r [ conjugates were
added to the wells. ates were allowed tigo i ncubate fo 1 to 72 h. The 3H

thym dine plates were pulsasrW th 1.0 ud 6P—103H- t hyni di necper wel | for
the last 24 hours of the total incubation period, harvested, and read on a
Top Count Scintillation nten, (Packard I nstnunents, Meriden, CT). ATP
| evel s in the ATP pl ates e nmeasured uspnag CELLTI TE
Lum nescent Cell Viabilg
on a GLOVAX(r) 20/20 I

nual and read
¥ Promega, Madi soh, W, USA). The
EC50 values - the cor€eny 15tration whi ch an agent .iaki bits or reduces
cell proliferation by 50%s l\%l’e det efrm ned uysing PRI S oktware, version
4.0 (GraphPad Software, La Yofla, CA USACRExanpl e 14 - Cytétoxin In Vitro
Activitg [00230] Using the 3H thym dine or the ATP | um nescence assay, or
both, the activities of cogpofyngds of this joveption were i
the follow ng cancer cell nes: 20HCT- 15 bl or ect al cang mul ti-drug
resistant (MDR)); Hep3B {kixer cancer); &N cer, androgen
receptor positive (AR))|, MDA-MB-231 (bréast cancer, estrlogen re®eptor,
progest erone recept ory” aod,R%®r 2 negat kVe qari pl e negafrveyp;-t A2058

(el anoma); U-87 MG (glioblastoma); NCI-HA60 (NSCLC); A549 (NSCLC); HPAC
(pancreatic cancer, primary); PC3 (prostate cancer, AW; BT474 (breast
cancer, Her?2

i noneter (both
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25hi ghly positive (Her2hi)); SKOV3 (ovarian cancer, Her2hi); 786-0 (renal
cancer); U0-31 (renal cancer, MDR); NCl-H740 (SCLC); DMS53 (SCLC); SK-BR3
(breast ceoceryo1Hp2hi); ZR-75 (breast cancer, estrogenPCEASPII0/04490%i ti ve);
OVCAR3 (ovarian cancer); HL-60 (APL); OVCAR8/Adr (ovarian cancer, MR);
CEMC (ALL); Nonmp-1 (AML); RPM-8226 (MV)); Raji (lynphoma); SW480

(col orectal cancer, netastatic); SW620 30(col orectal cancer); and H226
(lung cancer). (Not allcHepppeunds were assayed against all cell lines.)

[ 00231] The foll ow nga)iQn%_Lmds’ were used as reference or conparison

cyt ot oxi ns: doxorubi cin EBd%), Cytotoxin CBI (a DNA mnor groove al kylating
agent of the cycl opr ;)Nga[ c] q;:nzé?di ndol-4-one class), tubulysin D (Tub D,
Table 1), and the netMgieindst sH.¢h-Gaote L Conpmikengnordar¢ssllgmy b 28k | at ed
conpound; see Sy l an [ ol . & .

10540- 10547) . [g%g%]@‘ﬁés Ay X %%%kﬁn?%@ér?é\?v&?ﬁnu%%gtisvaggé)r CORC: o

t hymi di ne prolif er at pspnyas sa§Q(Gadys alompldunds of this invention, against

HL- 60 a 786-0 l1S¢z i .Y, Wth Cytotoxin CBlI and tubulysin D as
compar a?éljve conp%ﬁiﬁlgz a\%\ngstspﬁgeg#ol\ﬁﬁédubati on period of 1048h. [00233] Figs.
12a and 12b shoW islalclesvabdt growp; phdt s for ATP | um nescence proliferation
assays for a seco t. of oNnds, of this invention, against HL-60 and
786-0 cells, resapagg%)isa%elfl@%pel\%\#gﬁygﬂldlﬁncubati on period of 72 h. Figs. 12c and
12d show t hehquéiobmup & i8hhkel it adiart@xpiralainirergadupaherais sagithef grou KB isanme set
of conpound agal n .agai nst HL-60 and 15786-0 cells, respectively, with a
72 h incubaq%?%egg%ﬁloog?o $rﬂu%§érht§lfﬁ§?ng%%§3),‘ doxor ubi cin was used as a

conpar atd ve[00r2ep o undferdb80 2d34ink badbleen Be parbysiyll esaniinegdap & K'osndgiredp X'&r at i on
assays usin éhehBH t hym di ne, net hocf, with an incubation period of 72 h.
Tabl e 2 (Patts 1) thespery e K apamidertopdi i on Assays Cel | Line and EC50
(nM Com[00121] In the structures

N—2 NH,
S
002R12 CO—E

the stereochemistry at the methyl group alpha to the carboxyl group preferably
15 corresponds to that of the naturally occurring tubulysins, i.e.:

vy

)\COZR12 )\CO—g

or

[00122] Preferably, in formula (V-b) nis 1, R" is an isoleucyl residue, a is 0, bis 1, and
C comprises one to five amino acids (preferably one to two), and R* is bonded to C by a
peptidyl bond that is enzymatically cleavable, and R’ is Me. This preferred embodiment

20 s represented by formula (V-¢):

3 0]
e o R 0
. , N - —xZ— V-c
" N, N /J)\N’R (AA); 5s—X?—N_ | (V-¢)
e N R? S 4 O
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MDA- U-87 NCI - pound HCT-15 Hep3B LNCaP A2058 MB-231 MG H460 Dox
149 44 130133 106 101 CBI 0. 040 0.020 0.0510.019 0.14
WO 2011/017249 PCT/US2010/044078

where R% R?, and R are as defined in respect of formula (V-b), each AA independently
is a natural amino acid, and X* is CHyCH,NHC(=0)(CH,),.5 or C(=0)(CH,),.s. Preferred
amino acids AA are lysine, citrulline, alanine, valine, glycine, and phenylalanine.
[00123] In formula (V-b), R' preferably is H, C1-Cs alkyl, C»-Cs alkenyl, or C5-Cs

5  alkenyl, and is more preferably an isoleucyl residue, that is:

vy

\\“.H

[00124] In formulae (V-b) and (V-c), R? preferably is H, C;-Cs alkyl, C,-Cs alkenyl,
CH»0(C1-Cs alkyl), CH2O(C,-Cs alkenyl), CH,O(C=0)(C;-Cs alkyl), or CH,OC(=0)(C»-
Cs alkenyl); and more preferably is H, Me, Et, CH,OMe, CH,OFEt, CH,OC(=0)i-Bu,

10 CH,OC(=O)n-Pr, CH,OC(=0O)CH=CH,, or CH,OC(=0O)Me.
[00125]  In formulae (V-b) and (V-c), R® preferably is H, C,-Cs alkyl, C,-Cs alkenyl,
C(=0)C;-Cs alkyl, or C(=0)C,-Cs alkenyl; and more preferably is H, Me, Et, or
C(=0O)Me.
[00126] In formulae (V-b) and (V-c), R* preferably is

H

N—4
N
% , : :
15 CO,R™ % “CO,R™ %~ ~co—}
* » or »
% ~co—4 % ~co—4
with R* equaling
N
%
CO,R™

20 and R equaling H, Me, or Et being especially preferred.
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0.042 Tub D 0.062 0.022 0.360.091 0.014 0.032 MVAF 1.3 0.11 1.70.29 0.12
0.37 15 67 1.6 271.31.6 0.42 2.0 16 284 >100 >100>100>100 >100 >100 17 392
>100 >100802001129>100 PCT/US2010/044078

[00127] In formula (V-b), n preferably is 1 and R’ preferably is methyl; that is, the ring
in the Mep subunit preferably is an N-methyl piperidinyl one.
[00128] In another embodiment, this invention provides a compound having a structure

represented by formula (V-d)

R16 0
(CHp)2 5~ N¢
/Sfo/ R17 0]
f\kﬂ \/(/k( j* g
i;\ CO R15 ( )

where R is Me, n-Pr, CH,OMe, or CH,OC(=0)CH,CH(Me),; R" is Me or C(=0)Me;
and R" is H or C,-Cs alkyl (preferably H, Me, or Et); R'®is a lysine ((CH,);NH,) or
citrulline ((CH,);NHC(=0)NHj) side chain group; R'” is a valine (C(Me),) or alanine
(Me) side chain group; and pis 0 or 1.

10 [00129] Examples of specific cytotoxic compound-linker constructs of this invention
are shown below in formulae (VI-a) through (VI-t). Compound-linker (VI-n) is
especially preferred. They have a maleimide group and are ready for conjugation to an

antibody via a sulthydryl group thereon, by a procedure such as that described below.

H 0O
o) NM
)J\ \g/\H O N O
H 0O O O \/j
- , N —
N\ N ’, N /ﬁN ,
| Lo S H

(VI-a)

w CO,H
15
(VI-b) b (CH2NH,
0 N\H/\NH Q
o)
o © OJ\ o) O)\(CHZ)S—Nb
W N/ N
N " N /J)LN o ,
| | /' H
0 . s
w CO,H
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19 1067 52 >1000. 13 >100 >100 24 704 32 76330.12 18 >100 25 280 305
930236409 271 306 26 31 18 >30001525 5.2 18 26a >100 36 80>100>100 71 >100

28 WO 2011/017249 PCT/US2010/044078
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Preparation of Conjugates

[00130] The following is an illustrative procedure, based on introduction of free thiol
groups into an antibody by reaction of lysine e-amino groups with 2-iminothiolane,
followed by reaction with a maleimide-containing drug-linker moiety such as described
5  above. Initially the antibody is buffer exchanged into 0.1 M phosphate buffer (pH 8.0)

containing 50 mM NaCl and 2 mM diethylene triamine pentaacetic acid (DTPA) and
concentrated to 5-10 mg/mL. Thiolation is achieved through addition of 2-iminothiolane
to the antibody. The amount of 2-iminothiolane to be added can be determined by a
preliminary experiment and varies from antibody to antibody. In the preliminary

10 experiment, a titration of increasing amounts of 2-iminothiolane is added to the antibody,
and following incubation with the antibody for 1 h at RT (room temperature, circa 25 °C),
the antibody is desalted into 50 mM pH 6.0 HEPES buffer using a SEPHADEX™ G-25
column and the number of thiol groups introduced determined rapidly by reaction with
dithiodipyridine (DTDP). Reaction of thiol groups with DTDP results in liberation of

15 thiopyridine, which can be monitored spectroscopically at 324 nm. Samples at a protein
concentration of 0.5-1.0 mg/mL are typically used. The absorbance at 280 nm can be used
to accurately determine the concentration of protein in the samples, and then an aliquot of
cach sample (0.9 mL) is incubated with 0.1 mL DTDP (5 mM stock solution in ethanol)
for 10 min at RT. Blank samples of buffer alone plus DTDP are also incubated alongside.

20  After 10 min, absorbance at 324 nm is measured and the number of thiol groups is
quantitated using an extinction coefficient for thiopyridine of 19,800 M™".
[00131] Typically a thiolation level of about three thiol groups per antibody is
desirable. For example, with some antibodies this can be achieved by adding a 15-fold
molar excess of 2-iminothiolane followed by incubation at RT for 1 h. The antibody is

25  then incubated with 2-iminothiolane at the desired molar ratio and then desalted into
conjugation buffer (50 mM pH 6.0 HEPES buffer containing 5 mM glycine and 2 mM
DTPA). The thiolated material is maintained on ice while the number of thiols introduced
is quantitated as described above.
[00132]  After verification of the number of thiols introduced, the drug-linker moiety is

30  added at a 3-fold molar excess per thiol. The conjugation reaction is allowed to proceed in
conjugation buffer also containing a final concentration of 5% dimethylsulfoxide

(DMSO), or similar alternative solvent. Commonly, the drug-linker stock solution is
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dissolved in 100% DMSO. The stock solution is added directly to the thiolated antibody,
which has enough DMSO added to bring the final concentration to 10%, or pre-diluted in
conjugation buffer containing a final concentration of 10% DMSO, followed by addition
to an equal volume of thiolated antibody.

5 [00133] The conjugation reaction mixture is incubated at RT for 2 h with stirring.
Following incubation, the conjugation reaction mixture is centrifuged and filtered through
a 0.2 um filter. Purification of the conjugate can be achieved through chromatography
using a number of methods. In one method, the conjugate is purified using size-exclusion
chromatography on a SEPHACRYL™ S200 column pre-equilibrated with 50 mM pH 7.2

10 HEPES buffer containing 5§ mM glycine and 50 mM NaCl. Chromatography is carried
out at a lincar flow rate of 28 cm/h. Fractions containing conjugate are collected, pooled
and concentrated. In an alternative method, purification can be achieved through ion-
exchange chromatography. Conditions vary from antibody to antibody and should to be
optimized in each case. For example, antibody-drug conjugate reaction mix is applied to

15 an SP-SEPHAROSE™ column pre-equilibrated in 50 mM pH 5.5 HEPES containing
SmM glycine,. The antibody conjugate is cluted using a gradient of 0-1 M NaCl in
equilibration buffer at pH 5.5. Relevant fractions containing the conjugate are pooled and
dialyzed against formulation buffer (50 mM pH 7.2 HEPES buffer containing S mM
glycine and 100 mM NacCl).

20 [00134] Those skilled in the art will understand that the above-described conditions
and methodology are exemplary and non-limiting and that other approaches for
conjugation are known in the art and usable in the present invention.

[00135] Using the foregoing techniques, compounds of this invention were conjugated
using antibodies 2A 10, an anti-PSMA antibody (Huang et al., US 2009/0297438); 2HS,

25  an anti-CD70 antibody (Terrett et al., US 2009/0028872); 1F4, an anti-CD70 antibody
(Coccia et al., WO 2008/074004); or 6A4, an anti-mesothelin antibody (Terrett et al., WO
2009/045957). The resulting conugates may be depicted by the following formulae,
where Ab represents an antibody. Those skilled in the art will understand that in these
formulae the cytotoxin-antibody compound ratio is shown as 1:1 for simplicity, but that in

30 actuality the ratio is usually greater, such as between 2 to 3.
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PHARMACEUTICAL COMPOSITIONS

[00136] In another aspect, the present disclosure provides a pharmaceutical
composition comprising a compound of the present disclosure formulated together with a
pharmaceutically acceptable excipient. It may optionally contain one or more additional
pharmaceutically active ingredients, such as an antibody or another drug. The
pharmaceutical compositions can be administered in a combination therapy with another
therapeutic agent, especially another anti-cancer agent.

[00137] The pharmaceutical composition may comprise one or more excipients. Exci-
pients that may be used include carriers, surface active agents, thickening or emulsifying
agents, solid binders, dispersion or suspension aids, solubilizers, colorants, flavoring
agents, coatings, disintegrating agents, lubricants, sweeteners, preservatives, isotonic
agents, and combinations thereof. The selection and use of suitable excipients is taught in
Gennaro, ed., Remington: The Science and Practice of Pharmacy, 20th Ed. (Lippincott
Williams & Wilkins 2003), the disclosure of which is incorporated herein by reference.
[00138] Preferably, a pharmaceutical composition is suitable for intravenous, intra-
muscular, subcutaneous, parenteral, spinal or epidermal administration (e.g., by injection
or infusion). Depending on the route of administration, the active compound may be
coated in a material to protect it from the action of acids and other natural conditions that
may inactivate it. The phrase “parenteral administration” means modes of administration
other than enteral and topical administration, usually by injection, and includes, without
limitation, intravenous, intramuscular, intraarterial, intrathecal, intracapsular, intraorbital,
intracardiac, intradermal, intraperitoneal, transtracheal, subcutancous, subcuticular,
intraarticular, subcapsular, subarachnoid, intraspinal, epidural and intrasternal injection
and infusion. Alternatively, the pharmaceutical composition can be administered via a
non-parenteral route, such as a topical, epidermal or mucosal route of administration, for
example, intranasally, orally, vaginally, rectally, sublingually or topically.

[00139] Pharmaceutical compositions can be in the form of sterile aqueous solutions or
dispersions. They can also be formulated in a microemulsion, liposome, or other ordered
structure suitable to achieve high drug concentration.

[00140] The amount of active ingredient which can be combined with a carrier
material to produce a single dosage form will vary depending upon the subject being

treated and the particular mode of administration and will generally be that amount of the
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composition which produces a therapeutic effect. Generally, out of one hundred per cent,
this amount will range from about 0.01 per cent to about ninety-nine percent of active
ingredient, preferably from about 0.1 per cent to about 70 per cent, most preferably from
about 1 per cent to about 30 per cent of active ingredient in combination with a

5  pharmaceutically acceptable carrier.
[00141] Dosage regimens are adjusted to provide a therapeutic response. For example,
a single bolus may be administered, several divided doses may be administered over time,
or the dose may be proportionally reduced or increased as indicated by the exigencies of
the situation. It is especially advantageous to formulate parenteral compositions in do-

10 sage unit form for ease of administration and uniformity of dosage. “Dosage unit form”
refers to physically discrete units suited as unitary dosages for the subjects to be treated;
each unit containing a predetermined quantity of active compound calculated to produce
the desired therapeutic response, in association with the required pharmaceutical carrier.
[00142] The dosage ranges from about 0.0001 to 100 mg/kg, and more usually 0.01 to

15 5 mg/kg, of the host body weight. For example dosages can be 0.3 mg/kg body weight, 1
mg/kg body weight, 3 mg/kg body weight, 5 mg/kg body weight or 10 mg/kg body
weight or within the range of 1-10 mg/kg. Exemplary treatment regimens are
administration once per week, once every two weeks, once every three weeks, once every
four weeks, once a month, once every 3 months, or once every three to 6 months.

20  Preferred dosage regimens include 1 mg/kg body weight or 3 mg/kg body weight via
intravenous administration, using one of the following dosing schedules: (i) every four
weeks for six dosages, then every three months; (ii) every three weeks; (iii) 3 mg/kg body
weight once followed by 1 mg/kg body weight every three weeks. In some methods,
dosage is adjusted to achieve a plasma antibody concentration of about 1-1000 pg/mL and

25  in some methods about 25-300 pg /mL.

[00143] A “therapeutically effective amount” of a compound of the invention
preferably results in a decrease in severity of disease symptoms, an increase in frequency
and duration of disease symptom-free periods, or a prevention of impairment or disability
due to the disease affliction. For example, for the treatment of tumor-bearing subjects, a

30  “therapeutically effective amount” preferably inhibits tumor growth by at least about
20%, more preferably by at least about 40%, even more preferably by at least about 60%,

and still more preferably by at least about 80% relative to untreated subjects. A
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therapeutically effective amount of a therapeutic compound can decrease tumor size, or
otherwise ameliorate symptoms in a subject, which is typically a human but can be
another mammal.
[00144] The pharmaceutical composition can be a controlled or sustained release

5  formulation, including implants, transdermal patches, and microencapsulated delivery
systems. Biodegradable, biocompatible polymers can be used, such as ethylene vinyl
acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters, and polylactic acid.
See, e.g., Sustained and Controlled Release Drug Delivery Systems, ].R. Robinson, ed.,
Marcel Dekker, Inc., New York, 1978.

10 [00145] Therapeutic compositions can be administered via medical devices such as (1)
needleless hypodermic injection devices (e.g., US 5,399,163; 5,383,851; 5,312,335;
5,064,413; 4,941,880; 4,790,824; and 4,596,556); (2) micro-infusion pumps (US
4,487,603); (3) transdermal devices (US 4,486,194); (4) infusion apparati (US 4,447,233
and 4,447,224); and (5) osmotic devices (US 4,439,196 and 4,475,196); the disclosures of

15 which are incorporated herein by reference.

[00146] In certain embodiments, the pharmaceutical composition can be formulated to
ensure proper distribution iz vivo. For example, to ensure that the therapeutic compounds
of the invention cross the blood-brain barrier, they can be formulated in liposomes, which
may additionally comprise targeting moieties to enhance selective transport to specific

20 cells or organs. See, e.g. US 4,522,811; 5,374,548; 5,416,016; and 5,399,331; V.V.
Ranade (1989) J. Clin. Pharmacol. 29:685; Umezawa et al., (1988) Biochem. Biophys.
Res. Commun. 153:1038; Bloeman et al. (1995) FEBS Lett. 357:140; M. Owais et al.
(1995) Antimicrob. Agents Chemother. 39:180; Briscoe et al. (1995) Am. J. Physiol.
1233:134; Schreier et al. (1994) J. Biol. Chem. 269:9090; Keinanen and Laukkanen

25  (1994) FEBS Lett. 346:123; and Killion and Fidler (1994) Immunomethods 4:273.

USES

[00147] Compounds of this invention or their conjugatescan be used for treating

diseases such as, but not limited to, hyperproliferative diseases, including: cancers of the

head and neck which include tumors of the head, neck, nasal cavity, paranasal sinuses,
30  nasopharynx, oral cavity, oropharynx, larynx, hypopharynx, salivary glands, and

paragangliomas; cancers of the liver and biliary tree, particularly hepatocellular
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carcinoma; intestinal cancers, particularly colorectal cancer; ovarian cancer; small cell
and non-small cell lung cancer (SCLC and NSCLC); breast cancer sarcomas, such as
fibrosarcoma, malignant fibrous histiocytoma, embryonal rhabdomyosarcoma,
leiomysosarcoma, neurofibrosarcoma, osteosarcoma, synovial sarcoma, liposarcoma, and
5  alveolar soft part sarcoma; leukemias such as acute promyelocytic leukemia (APL), acute

myelogenous leukemia (AML), acute lymphoblastic leukemia (ALL), and chronic
myelogenous leukemia (CML); neoplasms of the central nervous systems, particularly
brain cancer; multiple myeloma (MM), lymphomas such as Hodgkin’s lymphoma,
lymphoplasmacytoid lymphoma, follicular lymphoma, mucosa-associated lymphoid

10 tissue lymphoma, mantle cell lymphoma, B-lineage large cell lymphoma, Burkitt’s
lymphoma, and T-cell anaplastic large cell lymphoma. Clinically, practice of the
methods and use of compositions described herein will result in a reduction in the size or
number of the cancerous growth and/ or a reduction in associated symptoms (where
applicable). Pathologically, practice of the method and use of compositions described

15 herein will produce a pathologically relevant response, such as: inhibition of cancer cell
proliferation, reduction in the size of the cancer or tumor, prevention of further
metastasis, and inhibition of tumor angiogenesis. The method of treating such diseases
comprises administering a therapeutically effective amount of an inventive combination
to a subject. The method may be repeated as necessary. Especially, the cancer can be

20  colorectal cancer, liver cancer, prostate cancer, breast cancer, melanoma, glioblastoma,
lung cancer, pancreatic cancer, ovarian cancer, multiple myeloma, renal cancer, leukemia
(especially ALL, APL, or AML), or lymphoma.
[00148] Compounds of this invention or their conjugates can be administered in
combination with other anti-cancer or cytotoxic agents, including antibodies, alkylating

25  agents, angiogenesis inhibitors, antimetabolites, DNA cleavers, DNA crosslinkers, DNA
intercalators, DNA minor groove binders, enediynes, heat shock protein 90 inhibitors,
histone deacetylase inhibitors, immunomodulators, microtubule stabilizers, nucleoside
(purine or pyrimidine) analogs, nuclear export inhibitors, proteasome inhibitors,
topoisomerase (I or II) inhibitors, tyrosine kinase inhibitors, and serine/threonine kinase

30 inhibitors. Specific anti-cancer or cytotoxic agents include 3-lapachone, ansamitocin P3,
auristatin, bicalutamide, bleomycin, bortezomib, busulfan, callistatin A, camptothecin,

capecitabine, CC-1065, cisplatin, cryptophycins, daunorubicin, disorazole, docetaxel,
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doxorubicin, duocarmycin, dynemycin A, epothilones, etoposide, floxuridine, floxuridine,
fludarabine, fluoruracil, gefitinib, geldanamycin, 17-allylamino-17-demethoxy-
geldanamycin (17-AAG), 17-(2-dimethylaminoethyl)amino17-demethoxygeldanamycin
(17-DMAG), gemcitabine, hydroxyurea, imatinib, interferons, interleukins, irinotecan,

5  maytansine, methotrexate, mitomycin C, oxaliplatin, paclitaxel, suberoylanilide
hydroxamic acid (SAHA), thiotepa, topotecan, trichostatin A, vinblastine, vincristine,
vindesine, lenalidomide (REVLIMID®), bevacizumab (AVASTIN®), trastuzumab
(HERCEPTIN®), and cetuximab (ERBITUX®).

EXAMPLES

10 [00149] The practice of this invention can be further understood by reference to the

following examples, which are provided by way of illustration and not of limitation.
Example 1 — Scheme 1

[00150] Scheme 1 (Figs. 1a and 1b) depicts a method for making compounds of this
invention.

15 [00151] Thioamide 2. 2,2-Diethoxyacetonitrile 1 (25 g, 193 mmol) was mixed with
(NH4),S (40 mL, 265 mmol, 45% aq. solution in) in 300 mL of methanol (MeOH) at
room temperature (RT). After keeping the reaction mixture overnight, it was concentrated
under vacuum and the residue was taken up in ethyl acetate (EtOAc). The EtOAc solution
was washed with saturated NaHCO3 solution then brine and dried over anhydrous

20  NapSO,. The EtOAc was evaporated to give thioamide 2 (26 g, 159 mmol, 82%) as a
white solid. "HNMR (400 MHz, CDCls) 8 5.01 (s, 1H), 3.67 (m, 4H), 1.22 (t, ] = 7.2 Hz,
6H).

[00152]  Methyl 2-(diethoxymethyl)thiazole-4-carboxylate 3. 100 g of molecular sieves
(3A) was added to a reaction mixture of thioamide 2 (25 g, 153 mmol) and methyl

25  bromopyruvate (20 mL, 163 mmol) in 300 mL of MeOH. After the mixture was refluxed
for 1.5 h, it was cooled and filtered through CELITE™, The filtrate was concentrated and
passed through a column (dichloromethane (DCM):EtOAc, 8:1) to give thiazole
carboxylate 3 (34.5 g, 140 mmol, 91%) as a solid, which was used for next step without
further purification.

30  [00153] Methyl 2-formyithiazole-4-carboxylate 4. Thiazole-4-carboxylate 3 (30 g, 122

mmol) was dissolved in 300 mL of acetone, to which was added aqueous HCI (21 mL,
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2M). After keeping the reaction mixture at RT for overnight, the reaction mixture was
heated up and kept at 60 °C for 2 h. The reaction mixture was then cooled and evaporated
under vacuum to give a residue which was taken up in 200 mL of DCM. DCM solution
was then washed with saturated NaHCOs solution and then brine and dried over
5  anhydrous Na,SO,. DCM solution was filtered and concentrated under vacuum to give

the concentrated solution which was triturated by ether to give methyl 2-formylthiazole-
4-carboxylate 4 (14 g, 82 mmol, 54% for two steps) as a white solid. '"HNMR (400 MHz,
CDClz) 6 133-8-p110.16 (d, J = 1.3 Hz, 1H), 8.53 (d, J = 1.3 Hz, 1H), 4.01 (s, 3H).
[00154]  Sulfinimine 7. (S)-2-Methylpropane-2-sulfinamide 5 (7.3 mL, 68 mmol) was

10 dissolved in 100 mL tetrahydrofuran (THF), to which was added Ti(OEt), (27 mL, 130
mmol) and 3-methyl-2-butanone 6 (8g, 41 mmol) at RT. The reaction mixture was
refluxed overnight and then cooled and added to a brine solution. The resultant mixture
was filtered and the cake was washed with EtOAc. The organic phase was concentrated to
give a residue which was subjected silica gel column chromatography (DCM:EtOAc, 4:1)

15 to give sulfinimine 7 (9.5 g, 37 mmol, 75%) as an oil. 'HNMR (400 MHz, CDCl;) & 2.53
(m, 1H), 2.29 (s, 3H), 1.22 (s, 9H), 1.12 (d, J =4.2 Hz, 3H), 1.10 (d, ] =4.2 Hz, 3H) MS
(ES+) m/z, calculated: m+1, 190.12, found, 190.
[00155] Compound 8. Lithium diisopropyl amide (“LDA,” 60 mL, 108 mmol, 1.8M)
was added to 200mL of ether at -78 °C followed by the addition of sulfinimine 7 (18.9g,

20 100 mmol) in 200 mL ether and the resultant reaction mixture was stirred for 40 min.
CITi(OiPr); (203 mmol, 48.4 mL) was added to the reaction mixture and the solution was
stirred for 60 min. A solution of methyl 2-formylthiazole-4-carboxylate 4 (12.5 g,
72.6mmol) in 180 mL of THF was added slowly to the reaction mixture. After another 2 h
at -78 °C, a mixture of acetic acid and THF (1/5 v/v, 4.9 mL) was added. The mixture was

25  warmed to 5 °C over 1 h and then poured into brine solution. The desired product was
then extracted from the brine solution with ether and EtOAc solution. The organic phase
was then dried over anhydrous MgSQOy, filtered and evaporated. The residue was passed
through 2 columns (DCM:EtOAc and hexane:EtOAc) to give compound 8 (19.6 g, 54
mmol, 75%) as an oil. MS (ES+) m/z, calculated: m—+1, 361.12, found, 361.

30 [00156] Compound9. A solution of compound 8 (19 g, 52.7 mmol) in 200 mL of THF
was cooled to -78 °C, after which Ti(OEt),(21.7 mL, 105 mmol) was added slowly. After
60 min, when the solution became clear, NaBH, (31 mmol, 1.17g) was added, after 2 h
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(longer reaction time caused reduction of the ester) 10 mL MeOH was added. The
mixture was then warmed to 0 °C, poured into 1 mL HOAc in a lot of ice. The mixture
was filtered and the cake was washed with EtOAc. After separation, the organic phase
was dried with Na,SO, and evaporated. The final residue was passed through a column
5 (DCM:EtOAc, 1:4) to give compound 9 (19 g, 52mmol, 99%) as an oil. 'HNMR (400

MHz, CDCls) §8.1 (s, 1H), 5.54 (d, J = 6.7 Hz, 1H), 5.16 (m, 1H), 3.92 (s, 3H), 3.42
((m, 1H), 3.32 (d, J = 8.4 Hz, 1H), 2.25 (m, 1H), 1.88 (m, 1H), 1.68 (m, 1H), 1.26 (s, 9H),
0.91 (d, ] = 6.8 Hz, 3H), 0.87 (d, ] = 6.7 Hz, 3H). "CNMR (100 MHz, CDCl:) 8 177.9,
162.1, 146.6, 127.7, 67.9, 58.6, 56.4, 52.5, 40.8, 33.9, 23.1, 19.8, 17.4. MS (ES+) m/z,

10 calculated: m+1, 363.13, found, 363.
[00157]  Dimethylated compound 10. Sodium hydride (9.69 mmol, 60%, 387 mg) was
added to a solution of compound 9 in 6 mL N,N-dimethylformamide (DMF) at 5 °C
followed by methyl iodide (607 ul, 9.7 mmol) after 60 minutes. After stirring the
reaction mixture for 3 h, the mixture was poured into ice-cooled saturated NH4Cl

15 solution. Ethyl ether was added and the organic layer was washed with brine, dried over
anhydrous MgSQ, and concentrated to give a residue. The residue was passed through a
column (hexane:EtOAc 1:4) to give dimethylated compound 10 (314 mg, 0.805 mmol,
33%) as a liquid. "HNMR (400 MHz, CDCls) §8.17 (s, 1H), 4.87 (dd, J=11.0 Hz, ] =
2.5 Hz, 1H), 3.94 (s, 3H), 3.50 (s, 3H), 3.40 (m, 1H), 2.58 (s, 3H), 1.99 (m, 1H), 1.83 (m,

20 2H), 1.25 (s, 9H), 0.98 (d, ] = 6.8 Hz, 3H), 0.95 (d, ] = 6.7 Hz, 3H) MS (ES+) m/z,
calculated: m+1, 391.16, found, 391.
[00158] Monomethyl amine 11. Aqueous HCI (4N, in dioxane, 0.5 mL) was added to a
solution of dimethylated compound 10 (370 mg, 0.95 mmol) in 5 mL MeOH. After
stirring the reaction mixture for 60 min, it was evaporated under vacuum to give

25  monomethyl amine 11 (362 mg) as its HCI salt, which was used for next step without
further purification. MS (ES+) m/z, calculated: m+1, 287.14, found, 287.
[00159] Amide 12. Monomethyl amine 11 (362 mg, 1.12 mmol), Fmoc compound 22
(prepared per Wipf et al. 2007; 1.2 g, 3.38 mmol) and N,N-diisopropylethylamine (DIEA,
976 uL, 5.6 mmol) were mixed in 5 mL DMF at RT. After stirring for 24 h, the mixture

30  was concentrated and the residue was dissolved in EtOAc. The organic phase was washed

with NaHCO;3, brine, dried over anhydrous MgSO, and concentrated to give a residue.
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The residue was passed through a column (hexane:EtOAt:MeOH 7:3:0.6) to give amide
12 (466 mg, 0.75 mmol, 67%) as an oil. (ES+) m/z, calculated: m+1, 622.2, found, 622.
[00160] Compound 13. Amide 12 (466 mg, 0.75 mmol) was dissolved in 8 mL DCM
containing 5% piperidine at RT. After 1 h, the mixture was evaporated under vacuum and
5  the residue was passed through a column to give an oil (150 mg) which was then mixed
with(D)-N-methyl pipecolinic acid 23 (“D-Mep,” prepared per Peltier et al., 2006; 50 mg,
0.35 mmol), N,N,N',N'-tetramethyl-O-(7-azabenzotriazol-1-yl)uronium hexafluoro-
phosphate (“HATU,” 126 mg, 0.33 mmol), DIEA (152 uL, 0.84 mmol) in 2 mL DCM.
After stirring for 2.5 h, the solvent was evaporated to give a residue which was dissolved

10 in EtOAc. The organic phase was then washed with saturated NaHCOs, brine, dried over
anhydrous MgSQ, and concentrated to give a residue. The residue was passed through a
column (DCM:MeOH 0-10%) to give compound 13 (99 mg, 0,188 mmol, 25%) as an oil.
MS (ES+) m/z, calculated: m+1, 525.3, found, 525.

[00161] Acid 14. Compound 13 (99 mg, 0.18 mmol) was dissolved in a 3 mL mixture

15 of MeOH and water (3:1 v:v), to which was added NaOH (370 uL, 0.37 mmol, 1M).
After stirring for two h, the reaction mixture was neutralized and concentrated to give a
residue. The residue was passed through a C-18 column (water (1% trifluoroacetic acid
(“TFA”)):acetonitrile (ACN) (1%TFA), 0-100%) to give acid 14 (78 mg, 0.125 mmol,
69%) as a TFA salt. MS (ES+) m/z, calculated: m+1, 511.29, found, 511.

20 [00162] Compound 15. DIEA (24 uL, 137 umol) was added to a solution of acid 14 (9
mg, 14.4 umol, TFA salt) and HATU (6 mg, 15 umol) in DMF (0.5 mL) at RT. After all
of acid 14 was activated (monitored by HPLC), tubuphenylalanine (prepared per Peltier et
al. 2006; 6.5 mg, 27 umol, HCI salt) was added. After stirring for 20 mins, the reaction
mixture was passed through a C-18 column (water (1% TFA):ACN (1%TFA), 0-100%)

25  to give compound 15 (2.5 mg, 3 umol, 21%) as a white TFA salt. MS (ES+) m/z,
calculated: m+1, 700.4, found, 700.
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[00163] Compound 16. DIEA (20 uL, 0.11 mmol) was added to a solution of acid 14
(12 mg, 0.019 mmol, TFA salt), phenylalanine methyl ester (5.3 mg, 0.024 mmol, as HCI
salt) and HATU (11.4 mg, 0.03 mmol) in 0.5 mL DMF. After 30 min, the reaction
mixture was passed through a C-18 column (water (1% TFA):ACN (1%TFA) 0-100%) to
5  give compound 16 (4.2 mg, 0.005 mmol, 26%) as a white TFA salt. MS (ES+) m/z,
calculated: m+1, 672.89, found, 672.5. Compound 16 is also referred to as compound
(III-c) hereinabove.
[00164] Compound 17. DIEA (7 ul, 0.04 mmol) was added to a solution of acid 14 (5
mg, 0.008 mmol), norvaline methyl ester (“NVaM,” 2 mg, 0.012 mmol) and HATU (4.5
10 mg, 0.012 mmol) in DMF. After stirring the reaction mixture for 30 min the crude
mixture was passed through a C-18 column (water (1% TFA):ACN (1%TFA) 0-100%) to
give compound 17 (1.3 mg, 0.0017 mmol, 21%) as a white TFA salt. MS (ES+) m/z,
calculated: m+1, 624.85, found, 624.5. Compound 17 is also referred to as compound

(III-e) hereinabove.

[00165] Acid 18. Aqueous NaOH (75 uL, 0.75 mmol, 10M) was added to a solution of
compound 16 (168 mg, 0.25 mmol) in a mixture of MeOH and THF. After stirring

15

overnight, the mixture was neutralized and lyophilized to dryness. The solid was used for
next step without further purification. MS (ES+) m/z, calculated: m+1, 658.36, found,
20  658.4. Acid 18 is also referred to as compound (I11-0) hereinabove.
[00166] Norvalyl amide 19. DIEA (5, uL, 0.03 mmol) was added to a solution of acid
18 (5 mg, 0.006 mmol), HATU (3.5 mg, 0.009 mmol) and NVaM (1.5 mg, 0.009 mmol)
in DMF. After stirring for 30 min, the reaction mixture was passed through a C-18
column (water (1% TFA):ACN (1%TFA) 0-100%) to give norvalyl amide 19 (2.2, 0.0025
25  mmol, 40%) as a white TF A salt. MS (ES+) m/z, calculated: m+1, 772.02, found, 771.5.
Norvalyl amide 19 is also referred to as compound (III-f) hereinabove.
[00167] Compounds 24, 25, and 26. These three compounds were synthesized from

acid 14 or 18 using procedures analogous to those described above. The products were all
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purified by a C-18 column (water (1% TFA):ACN (1%TFA) 0-100%). The yields varied

from 25-50%. Compound 24: MS (ES+) m/z, calculated: m+1, 743.4, found 743.

Compound 25: MS (ES+) m/z, calculated: m+1, 686.39, found 686.5. Compound 26: MS

(ES+) m/z, calculated: m+1, 700.40, found 700.5.
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10 [00168] Compound 24 is also referred to as compound (I1I-g) hereinabove.
[00169] Compound 26a. Compound 14 was coupled with Ala-Phe OMe following the
same procedure as described for compound 16. The product was purified by a C-18
column (water (1% TFA):ACN (1%TFA), 0-100%). MS (ES+) m/z, calculated: m+1,
743, found 743.4. Compound 26a is also referred to as compound (III-1) hereinabove.

S g& A

CsHs
15

Example 2 — Scheme 2

[00170] This example describes the synthesis of compounds shown in Scheme 2 (Fig.
2).
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[00171] Compound 28. Phenylalanine methyl ester (10 mg, 46.5 umol) and HATU
(14.7 mg, 38.6 umol) were added to a solution of compound 27 (prepared per Peltier et
al., 2006; 10 mg, 15.5 umol, formate salt) in 0.5 mL. DMF followed by DIEA at RT. After
stirring for 30 minutes, DMSO (2 mL) was added and the reaction mixture was directly

5  subjected to a C-18 column (water (5 mM ammonium formate, pH 7.2):ACN 0-100%), to
give compound 28 (3.2 mg, 25% ) as a white solid (formate salt). MS (ES+) m/z,
calculated: m+1, 758.41, found 758.4. Compound 28 is also referred to as compound (I1I-
h) hereinabove.
[00172] Compound 29. Acetic anhydride (30 uL, 290 umol) was added to a solution

10 of compound 28 (3.2 mg, 3 umol, formate salt) in 0.5 mL pyridine at 0 °C. After stirring
for 24 h, solvent was was evaporated from the reaction mixture and the residue was
passed through a regular silica column (DCM:MeOH 0-10%) to give compound 29 (2.0
mg, 83%) as an oil. MS (ES+) m/z, calculated: m+1, 800.42, found 800.4. Compound 29
is also referred to as compound (I11-1) hereinabove.

15 [00173] O-Acetyl, N,O-acetal 29a. Compound 29 (2 mg, 2.4 umol) was dissolved in
0.5 mL MeOH, to which was added a drop of 4N HCl in dioxane. After stirring the reac-
tion mixture overnight at RT, the mixture was concentrated and the residue was dissolved
in DMSO, which was then passed through a C-18 column (water (20 mM ammonium
formate, pH 6.1): ACN (0-100%) to give O-acetyl, N,O-acetal 29a (1.38 mg, 75%) as a

20  white solid (formate salt) after lyophilization. MS (ES+) m/z, calculated: m+1, 730, found
730.4. O-Acetyl, N,O-acetal 29a is also referred to as compound (I1I-m) hereinabove.
[00174] N, O-Acetal 29bh. Compound 28 (5 mg, 6 umol) was dissolved in MeOH, to
which was added 1 drop of 4N HCl in dioxane. After stirring the reaction mixture for 24
hrs, the solution was concentrated and used for next step reaction without further

25  purification. MS (ES+) m/z, calculated: m+1, 687, found 688.4. N,O-Acetal 29b is also
referred to as compound (III-n) hereinabove.

[00175]  O-Methyl, N,O-acetal 29¢. N,O-Acetal 29b (about 5 mg, 7.2 umol) was dis-
solved in DMF, to which was added dimethylsulfate (3 uL, 37 umol) and NaH (2 mg, 50
umol, 60% in mineral oil) at 0 °C. After 1 h, the mixture was taken up in DMSO and

30  passed through a C-18 column (water (20 mM ammonium formate, pH 6.1): ACN (0-
100%) to give O-methyl, N,O-acetal 29¢ as a semi-solid (0.31 mg, 5%; mixture contain-
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ing an unidentified compound of same MW). MS (ES+) m/z, calculated: m+1, 702, found
702.4. O-methyl, N,O-acetal 29c¢ is also referred to as compound (I11-k) hereinabove.

Example 3 — Scheme 3

[00176] Scheme 3 (Fig. 3) shows a procedure for making compounds according to
formula (II-b).

[00177] Alcohol 30. TFA (171 mL) was added to a solution of (S)-tert-butyl-1-hydro-
xy-3-(4-nitrophenyl)propan-2-ylcarbamate 20 (Erlanson et al., US 7,214,487 B2; 13.9 g,
46.9 mmol) in DCM (272 mL) at 0 °C. The reaction mixture was warmed to RT and reac-
tion was allowed to proceed for 25 minutes. The solution was concentrated to afford 9.2 g
of crude (S5)-2-amino-3-(4-nitrophenyl)propan-1-ol as a white solid. To a solution of this
crude product and sodium carbonate (12.4 g, 117.3 mmol) in THF (87 mL) and water (87
mL) was added N-carbethoxyphthalimide (“CEPT,” 12.3 g, 56.3 mmol). After the reac-
tion mixture was stirred at RT for 4 h, EtOAc (150 mL) was added. The aqueous phase
was extracted with EtOAc. The combined organic layers were washed with brine, dried
over anhydrous Na,SQy, filtered and concentrated under vacuum to give a crude residue
which was purified by flash chromatography eluting from silica gel with a gradient of 0-
100% EtOAc in hexanes to give 12.3 g of alcohol 30. MS: (+) m/z 327.0 (M+1).

[00178] Triflate 31. To a solution of alcohol 30 (1 g, 3.06 mmol) in anhydrous DCM
(18 mL) was added pyridine (0.274 mL, 3.36 mmol) at -78 °C. After the reaction mixture
was stirred at -78 °C for 5 min, trifluoromethanesulfonic anhydride (0.568 mL, 3.36
mmol) was added. The reaction mixture was stirred at -78 °C for 45 min, and then at RT
for 45 min. After the precipitate was filtered off, the filtrate was purified by flash
chromatography eluting from silica gel with DCM to yield 0.84 g of triflate 31. '"H NMR
(400 MHz, CDCls) & 8.10 (2H, d, J= 8.8 Hz), 7.81 (2H, m), p7.74 (2H, m), 7.36 (2H, J =
8.8 Hz), 5.13 (1H, t, /= 10.0 Hz), 4.99 (1H, m), 4.80 (1H, dd, /=4.8, 5.6 Hz), 3.52 (1H,
dd, /=3.2,11.2 Hz), and 3.27 (1H, dd, /= 5.6, 8.8 Hz).

[00179] Diester 32. Diethyl methylmalonate (0.71 mL, 4.12 mmol) was added

dropwise to a suspension of sodium hydride (0.161 g, 60% dispersion in mineral oil, 4.03
mmol) in anhydrous THF (4.7 mL) at 0 °C. The reaction mixture was stirred at 0 °C for
10 min, and then at RT for 10 min. The resulting solution was added slowly to a solution

of triflate 31 (0.84 g, 1.83 mmol), in anhydrous THF (9.4 mL) at 0 °C. After the reaction

- 58 -

16



>100 19 18 -33 24 10 13 25 246 111 155 26 113 100 120 93

26a

10

15

20

25

30

WO 2011/017249 PCT/US2010/044078

mixture was stirred at 0 °C overnight, saturated NH4Cl aqueous solution (20 mL) was
added. The aqueous solution was extracted with EtOAc, and the combined organic layers
were washed with brine, dried over MgSO,, filtered, and concentrated under vacuum to
give a residue. The crude product was purified by flash chromatography eluting from
silica gel with a gradient of 0-50% EtOAc in hexanes to afford 0.57 g of diester 32. MS:
(+) m/z 483.3 (M+1).

[00180] Monoester 33. A solution of diester 32 in 6 N HCI (10 mL) and acetic acid
(10 mL) was heated at 145 °C for 2 days. The organic solution was concentrated to afford
0.41 g of the hydrochloride salt of the crude (R)-4-amino-2-methyl-5-(4-
nitrophenyl)pentanoic acid as a white solid.

[00181] 2,2-Dimethoxypropane (“DMP,” 4 mL, 32.6 mmol) was added to a solution of
the hydrochloride salt of the crude product and concentrated HC1 (1 mL) in anhydrous
MeOH (20 mL). The reaction mixture was heated at 60 °C overnight. The organic
solution was concentrated to afford 0.43 g of the hydrochloride salt of the crude (R)-
methyl 4-amino-2-methyl-5-(4-nitrophenyl)pentanoate as a white solid.

[00182] Triethylamine (0.44 mL, 3.1 mmol) was added to a solution of the hydrochlo-
ride salt of the crude (R)-methyl 4-amino-2-methyl-5-(4-nitrophenyl)pentanoate and di-
tert-butyl dicarbonate (0.369 g, 1.69 mmol) in ACN (10 mL) at RT. After the reaction
mixture was stirred at RT for 4 h, the solvent was evaporated. Water (20 mL) was added,
and the aqueous solution was extracted with EtOAc. The combined organic layers were
washed with brine, dried over Na,SO,, filtered, and concentrated. The crude product was
purified by flash chromatography eluting from silica gel with a gradient of 0-30% EtOAc
in hexanes to afford 0.31 g of monoester 33 as a colorless oil. MS: (+) m/z 267.3 (M-99).
[00183] Carboxylic acid 34. A solution of monoester 33 (0.31 g, 0.846 mmol) in 6 N
HCI was heated at 130 °C for 1.5 h. The organic solution was concentrated to afford
0.244 g of carboxylic acid 34 as a white solid. MS: (+) m/z 253.1 (M+1).

[00184] Nitro acid 35. Compound 34a (80.4 mg, 0.149 mmol, prepared per Patterson
et al. 2008) was added to a 0.2 M solution of pentafluorophenol (41.1 mg, 0.224 mmol)
and N, N’-diisopropylcarbodiimide (“DIC,” 0.0255 mL, 0.164 mmol) in DCM (0.76 mL)
at 0 °C. The reaction mixture was warmed to RT and stirred at RT overnight. The solvent
was evaporated. EtOAc (18 mL) was added and the crude product was filtered, with

rinsing of the reaction vessel with EtOAc. The filtrate was concentrated under reduced
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pressure and the crude material was used without further purification. DMF (0.6 mL) was
added to the crude product, followed by carboxylic acid 34 (0.129 g, 0.448 mmol) and
DIEA (0.13 mL, 0.745 mmol). The reaction mixture was stirred at RT overnight and the
solvent was evaporated off. The crude product was purified by flash chromatography
eluting from silica gel with a gradient of 10-20% MeOH in DCM containing 1% NH4OH
to afford 0.11 g of nitro acid 35 as a white solid. MS: (+) m/z 773.4 (M+1).

[00185] Amino acid 36. A solution of nitro acid 35 (0.11 g, 0.142 mmol) and
palladium on carbon (10%, 15 mg) in MeOH (5 mL) was stirred under a hydrogen
atmosphere for 4 h. The catalyst was filtered off, and the filtrate was concentrated to
afford 91 mg of amino acid 36 as a white solid. MS: (+) m/z 743.5 (M+1). Amino acid
36 is also referred to as compound (IT1-b) hereinabove.

[00186] Methyl ester 36a. HCI (1 drop, 37%) was added to a solution of amino acid 36
(1.9 mg, 2.5 mmol) and 2, 2-dimethoxypropane (“DMP,” 0.05 mL, 0.41 mol) in MeOH
(0.5 mL). The reaction mixture was stirred at RT for 2 h and then concentrated. The crude
product was purified by preparative HPLC to afford 1.7 mg of methyl ester 36a as a white
solid. MS: (+) m/z 757.5 (M+1). Ester 36a is also depicted in this specification by
formula (II1-t).

Example 4 — Scheme 4

[00187] Scheme 4 (Fig. 4) shows a method for attaching peptidyl linkers and reactive
functional groups to compounds of this invention, ready for conjugation.

[00188] Compound 37. A solution of DIEA, Fmoc-Lys(Boc)-OH (17.3 mg, 0.037
mmol), and HATU (12.8 mg, 0.0336 mmol) in DMF (0.3 mL) was stirred at RT for 5
min. The pH of the solution was maintained between 8 and 9. Then a solution of amino
acid 36 (25 mg, 0.0336 mmol) in DMF (2 mL) and DIEA was added to the reaction
mixture, maintaining the pH between 8 and 9. After stirring at RT for 15 min, saturated
NH4Cl solution (5 mL) was added to quench the reaction. The aqueous solution was
extracted with EtOAc, and the combined organic layers were dried, filtered, and
concentrated. The crude product was purified by flash chromatography eluting from silica
gel with a gradient of 0-20% MeOH in DCM to afford 36.1 mg of compound 37. MS: (+)
m/z 1193.6 (M+1).
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[00189] Compound 38. Piperidine was added to a solution of compound 37 (36.1 mg,
0.0302 mmol) in DMF (2 mL), maintaining pH between 9 and 10. After stirring at RT for
20 min, the organic solution was concentrated to afford 29.3 mg of the crude free a-amino
compound.

5 [00190] DIEA was added to a solution of 6-maleimidohexanoic acid (7.0 mg, 0.0332
mmol) and HATU (11.5 mg, 0.0302 mmol) in DMF (0.3 mL) maintaining the pH
between 8 and 9. The reaction mixture was stirred at RT for 5 min. Then DIEA and the
crude free amino compound in DMF (2 mL) were added, maintaining the pH between 8
and 9. After the reaction mixture was stirred at RT for 15 min, the crude product was

10 purified by preparative HPLC to afford 9.1 mg of compound 38 as a white solid. MS: (+)
m/z 1164.6 (M+1).
[00191] Compound 39. TFA (1.5 mL) was added to a solution of compound 38 (9.1
mg, 0.0078 mmol) in DCM (1.5 mL). After the reaction mixture was stirred at RT for 15
min, the crude product was purified by preparative HPLC to afford 5.0 mg of the TFA

15 salt of the desired compound 39 as a white solid. MS: (+) m/z 1064.8 (M—+1). The free
base structure of compound 39 is also shown hereinabove, as compound (VI-b). Some
amide of compound 39 was also isolated as a by-product in its preparation. MS: (+) m/z

1063.6 (M+1). The amide is also depicted in this specification by formula (VI-q).
(\NHz
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Amide of compound 39

20  Example 5 — Scheme 5

[00192] Scheme 5 (Fig. 5) shows an alternative procedure for making compounds
according to formula (II-b).

[00193] Amino ester 42. 4.0 N HCl in 1,4-dioxane (6.7 mL) was added to a solution of
compound 41 (prepared per Patterson et al. 2008; 1 g, 2.66 mmol) in ethanol (17 mL).
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The reaction mixture was stirred at RT for 2 h, and then concentrated to afford 0.82 g of
amino ester 42 as a white solid. MS: (+) m/z 273.3 (M+1).

[00194]  Azido ester 43. Oxalyl chloride (1.71 mL, 19.95 mmol) and DMF (0.33 mL,
4.26 mmol) were added to a solution of azido isoleucine (Lundquist et al., Org. Lett.

5 2001, 3, 781; 0.669 g, 4.26 mmol) in hexanes (176 mL). The reaction mixture was stirred
at RT for 1 h, filtered, and concentrated to afford the acid chloride. The acid chloride and
DIEA (2.32 mL, 13.3 mmol) were added to a solution of amino ester 42 (0.82 g, 2.66
mmol) in DCM (26.7 mL) at 0 °C. The reaction mixture was allowed to warm to RT and
stirred at RT overnight. Brine was added to quench the reaction, and the aqueous solution

10 was extracted with EtOAc. The combined organic layers were dried over Na,SOy,
filtered, and concentrated under vacuum. The crude product was purified by flash
chromatography eluting from silica gel with a gradient of 0-50% EtOAc in hexanes to
afford 0.86 g of azido ester 43 as a white solid. MS: (+) m/z 412.3 (M+1).

[00195]  Triethyisilyl compound 44. 2,6-Lutidine (1.22 mL, 10.45 mmol) and

15 triethylsilyl trifluoromethanesulfonate (1.14 mL, 5.02 mmol) were added to a solution of
azido ester 43 (0.86 g, 2.09 mmol) in DCM (11 mL) at 0 °C. The reaction mixture was
allowed to warm to RT over 1 h, and then stirred at RT for an additional hour. Brine was
added to quench the reaction, and the aqueous solution was extracted with EtOAc. The
combined organic layers were dried, filtered, and concentrated. The crude product was

20  purified by silica gel flash chromatography eluting with a gradient of 0-30% EtOAc in
hexanes to afford 1.1 g of triethylsilyl compound 44. MS: (+) m/z 526.4 (M+1).

[00196] N-Methyl compound 45. A solution of triethysilyl compound 44 (1.04 g, 1.98
mmol) in THF (6.5 mL) was cooled at -45 °C, and potassium hexamethyldisilazide (0.5
M in toluene, 4.75 mL, 2.37 mmol) was added. The resulting mixture was stirred for 20

25  min at -45 °C. Methyl iodide (0.37 mL, 5.94 mmol) was added, and the reaction mixture
was allowed to warm to RT over 4 h at which time the reaction was quenched with
ethanol (10 mL). The crude product was diluted with EtOAc and washed with brine, and
the aqueous layer was extracted with EtOAc. The combined organic layers were dried
over anhydrous Na,SOy, filtered, and concentrated under vacuum. The crude product was

30  purified by flash chromatography eluting from silica gel with a gradient of 0-30% EtOAc
in hexanes to afford 0.91 g of N-methyl compound 45. MS: (+) m/z 540.4 (M+1).
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[00197] Compound 46. A solution of N-methyl compound 45 (1.0 g, 1.85 mmol) in
deoxygenated AcOH/H,O/THF (65 mL, 3:1:1, v/v/v) was stirred at RT for 36 h. Toluene
(250 mL) was added and the solution was concentrated. The crude product was purified
by flash chromatography eluting from silica gel with a gradient of 0-100% EtOAc in

5  hexanes to afford 0.46 g of compound 46 as oil. MS: (+) m/z 426.3 (M+1).
[00198] Methyl ether 47. Potassium hexamethyldisilazide (“KHMDS,” 0.5 M in
toluene, 2.54 mL, 1.27 mmol) was added to a solution of compound 46 (0.45 g, 1.06
mmol) in THF (5 mL) at -78 °C. The reaction mixture was stirred for 20 min at -78 °C.
Methyl iodide (0.2 mL, 3.18 mmol) was added, and the reaction mixture was allowed to

10 warm to -20 °C over 2 h at which time the reaction was quenched with saturated NH4Cl
solution. The aqueous solution was extracted with EtOAc. The combined organic layers
were dried over anhydrous Na,SOy, filtered, and concentrated under vacuum. The crude
product was purified by flash chromatography eluting from silica gel with a gradient of 0-
50% EtOAc in hexanes to afford 0.41 g of compound 47 as colorless oil. MS: (+) m/z

15 440.3 (M+1).

[00199] Compound 48. To a solution of D-Mep (0.45 g, 3.14 mmol) in EtOAc (10
mL) were added pentafluorophenol (0.64 g, 3.47 mmol) and N,N’-dicyclohexylcarbodi-
imide (“DCC,” 0.72 g, 3.47 mmol). After the reaction mixture was stirred at RT over-
night, the precipitate was filtered, and washed with EtOAc. To the resulting filtrate waa

20 added compound 47 (0.46 g, 1.05 mmol) and palladium on carbon (10 wt%, 0.36 g). The
reaction mixture was stirred under a hydrogen atmosphere overnight. The catalyst was
filtered off, and then the filtrate was concentrated under vacuum. The crude product was
purified by flash chromatography eluting from silica gel with a gradient of 0-5% MeOH
in EtOAc to afford 0.43 g of compound 48 as colorless oil. MS: (+) m/z 539.4 (M+1).

25  [00200] Carboxylic acid 49. To a solution of compound 48 (0.43 g, 0.80 mmol) in
deoxygenated 1,4-dioxane (8 mL) was added deoxygenated lithium hydroxide aqueous
solution (0.6 M, 4 mL) at RT. The reaction mixture was stirred at RT for 2 h, and then
concentrated under vacuum. The crude product was purified by flash chromatography
eluting from silica gel with a gradient of 10-30% MeOH in DCM containing 1% NH4OH

30 to afford 0.3 g of carboxylic acid 49 as a white solid. MS: (+) m/z 511.4 (M+1).

[00201]  Nitro acid 50._Carboxylic acid 49 (80 mg, 0.157 mmol) was addedtoa 0.2 M
solution of pentafluorophenol (43.3 mg, 0.235 mmol) and DIC (0.0269 mL, 0.173 mmol)
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in DCM (0.8 mL) at 0°C. The reaction mixture was warmed to RT, and stirred at such
temperature overnight. The solvent was evaporated. Ethyl acetate (18 mL) was added,
and the crude product was filtered, with EtOAc rinse of the reaction vessel. The filtrate
was concentrated under reduced pressure, and the crude material was used without further
5  purification. DMF (0.6 mL) was added to the crude product, followed by carboxylic acid
34 (0.136 g, 0.47 mmol), and DIEA (0.137 mL, 0.785 mmol). The reaction mixture was
stirred at RT overnight, and the solvent was then evaporated under vacuum. The crude
product was purified by flash chromatography, eluting from silica gel with a gradient of
10-20% MeOH in DCM containing 1% NH4OH to afford 0.1 g of nitro acid 50 as a white
10 solid. MS: (+) m/z 745.4 (M+1).
[00202] Amino acid 51. A mixture of nitro acid 50 (0.1 g, 0.134 mmol) and palladium
on carbon (10%, 14 mg) in MeOH (5 mL) was stirred under a hydrogen atmosphere for 4
h. The catalyst was filtered off, and the filtrate was concentrated under vacuum to afford
87.3 mg of amino acid 51 as a white solid. MS: (+) m/z 715.5 (M+1). Amino acid 51 is

15 also referred to as compound (I11-j) hereinabove.

Example 6 — Scheme 6

[00203] Scheme 6 (Fig. 6) shows yet another procedure for making compounds
according to formula (II-b).
[00204]  Hydroxy nitro compound 52. Compound 27 (Scheme 2) (16.4 mg, 0.0275

20  mmol), was added to a 0.2 M solution of pentafluorophenol (7.6 mg, 0.0413 mmol) and
DIC (0.0094 mL, 0.0606 mmol) in DCM (0.2 mL) at 0 °C. The reaction mixture was
warmed to RT, and stirred at RT overnight. The solvent was evaporated. EtOAc (3 mL)
was added and the crude product was filtered, with rinsing of the reaction vessel with
EtOAc. The filtrate was concentrated under reduced pressure, and the crude material was

25  used without further purification. DMF (0.1 mL) was added to the crude product,
followed by carboxylic acid 34 (Scheme 3) (20.8 mg, 0.083 mmol), and N,N-
diisopropylethylamine (0.024 mL, 0.138 mmol). The reaction mixture was stirred at RT
overnight, and the solvent was then evaporated. The crude product was purified by flash
chromatography eluting from silica gel with a gradient of 0-10% MeOH in DCM to

30  afford 14.9 mg of hydroxy nitro compound 52 as a white solid. MS: (+) m/z 831.5 (M+1).
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[00205] Acetyl nitro compound 53. A 0.1 M solution of hydroxy nitro compound 52
(14.9 mg, 0.018 mmol) in pyridine (0.23 mL) was cooled at 0 °C, and acetic anhydride
(0.054 mL, 0.57 mmol) was added. The reaction mixture was allowed to warm to RT over
2 h, and stirred at RT for 24 h. The reaction mixture was cooled to 0 °C, and 1:1 mixture
of 1,4-dioxanc and water was added. The reaction mixture was allowed to warm to RT,
followed by stirring at this temperature for 12 h. The solvent was evaporated, and the
residue was purified by preparative HPLC to afford 2.2 mg of acetyl nitro compound 53
as a white solid. MS: (+) m/z 873.2 (M+1).

[00206] Acetyl amino compound 54. A mixture of acetyl nitro compound 53 (2.2 mg,
0.0025 mmol) and palladium on carbon (10%, 1 mg) in methanol (0.2 mL) was stirred
under a hydrogen atmosphere for 4 h. The catalyst was filtered off, and the filtrate was
concentrated. The crude product was purified by preparative HPLC to afford 0.1 mg of
acetyl nitro compound 54 as a white solid. MS: (+) m/z 843.2 (M+1). Acetyl amino

compound 54 is also referred to as compound (I11-a) hereinabove.
Example 7 — Scheme 7

[00207] Scheme 7 (Fig. 7) shows yet another procedure for making compounds of this
invention.

[00208] Compound 55. Compound 34a (Scheme 3) (70 mg, 0.13 mmol) was added to
a 0.2 M solution of pentafluorophenol (35.9 mg, 0.195 mmol) and DIC (0.0223 mL,
0.143 mmol) in DCM (0.66 mL) at 0 °C. The reaction mixture was warmed to RT and
stirred at RT overnight. The solvent was evaporated. EtOAc(16 mL) was added and the
crude product was filtered, with rinsing of the reaction vessel with EtOAc. The filtrate
was concentrated under reduced pressure, and the crude material was used without further
purification. DMF (0.5 mL) was added to the crude product, followed by p-nitro-
phenylalanine (82.0 mg. 0.39 mmol) and DIEA (0.114 mL, 0.65 mmol). The reaction
mixture was stirred at RTovernight, and the solvent was then evaporated. The crude
product was purified by flash chromatography eluting from silica gel with a gradient of
10-20% MeOH in DCM containing 1% NH4OH to afford 65.2 mg of compound 55 as a
white solid. MS: (+) m/z 731.0 (M+1).

[00209] Compound 56. A mixture of compound 55 (65.2 mg, 0.089 mmol) and
palladium on carbon (10%, 9.4 mg) in MeOH (3 mL) was stirred under a hydrogen

-~ 65 -



19 54 4.8 7.9 6.2 9.6 56 >100 >100 >100 >100 >100 84a 6.12 84b 4.10 109
1.03 Table 3 (Part 3) - ATP Lum nescence Proliferation Assays (Ilncubation
Peri od aswbBabvadjy24Com pound Cell Line and EC50 (nM PCOWSARS/0§48%)

atmosphere for 4 h. The catalyst was filtered off, and the filtrate was concentrated to
afford 33.8 mg of compund 56 as a white solid. MS: (+) m/z 701.2 (M+1). Compound 56

is also referred to as compound (I1I-d) hereinabove.
Example 8 — Scheme 8

5 [00210] Scheme & (Fig. 8a) shows a method for making a compound according to
formula (VIII-b), useful as an intermediate for making compounds of this invention.
[00211] Boc ester 58. To a solution of amino ester 57 (Chem-Impex, 5 g, 19.18 mmol)
and di-rert-butyl dicarbonate (“(Boc),0,” Aldrich, 4.6 g, 21.10 mmol) in DMF (Acros,
anhydrous, 50 mL), triethylamine (“TEA,” Aldrich, 8.36 mL, 60 mmol) was added. The

10 reaction mixture was stirred for 0.5 h. HPLC analysis showed reaction was completed.
The reaction mixture was diluted with EtOAc (500 mL) and the organic layer was washed
with water (200 mL) and then brine (200 mL), dried over anhydrous MgSO, and
concentrated. The crude product was purified on 120 g CombiFlash column with 0-5%
MeOH in DCM to yield white solid Boc ester 58 (5.6 g, 81%). "HNMR (DMSO) § 8.18

15 (d,2H), 747 (d, 2 H), 7.38 (d, 1H), 4.23 (m, 1 H), 3.60 (s, 3 H), 3.15 (m, 1 H), 2.95 (m,
1 H), 1.23 (s, 9 H).

[00212] Alkene 59. To a solution of Boc ester 58 (230 mg, 0.68 mmol) in DCM
(Acros, anhydrous, 2 mL) cooled to -78 °C in a dry ice—acetone, DIBAL (Aldrich, 1 M in
DCM, 1 mL) was added slowly. The reaction mixture was stirred and warmed up to -20

20 °Cover 3 h. (1-Ethoxycarbonylethyliden)-triphenylphosphoran (Aldrich, 492 mg, 1.36
mmol) was added. The reaction mixture was stirred at -20 °C for 1 h. The reaction
mixture was diluted with EtOAc (100 mL) and the resultant organics was washed with
water (50 mL) and then brine (50 mL), dried over anhydrous MgSO, and concentrated.
The crude product was purified on 10 g COMBIFLASH™ column with 0-50% EtOAc in

25 hexane to yield white solid alkene 59 (151 mg, 59%). '"HNMR (DMSO) § 8.18 (d, 2 H),
7.47 (d, 2 H), 7.22 (d, 1H), 6.51 (d, 1 H), 4.48 (m, 1 H), 4.11 (q, 2 H), 2.80-2.94 (m, 2 H),
1.62 (s,3 H), 1.23 (s, 9 H), 1.16 (t, 3 H).

[00213]  Aryl amine 60. A solution of alkene 59 (148 mg, 0.39 mmol) in EtOH (Acros,
anhydrous, 3 mL) and Pd on charcoal (Aldrich, 10%, 50 mg) was stirred under H,
30  overnight. The reaction mixture was diluted with DCM (10 mL) and filtered through

CELITE™. The filtrate was concentrated and the crude product was purified on 4 g
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COMBIFLASH™ column with 0-20% MeOH in DCM to yield aryl amine 60 as a white
solid (102 mg, 75%). "HNMR (DMSO) & 7.18 (d, 2 H), 7.11 (s, 2 H), 6.71 (d, 1 H), 3.98
(q, 2 H), 3.51 (m, 1 H), 2.57 (m, 2 H), 2.41 (m, 1 H), 1.63 (m, 1 H), 1.37 (m, 1 H), 1.29

(s, 9 H), 1.09 (t, 3 H), 0.99 (d, 3 H), MS (ES+) m/z, calculated: m+1, 351.2, found 351.2.

5  Example 9 — Scheme 9

[00214] Scheme 9 (Fig. 8b) shows another method for making a compound according
to formula (VIII-b), useful as an intermediate for making compounds of this invention.
[00215] Amino acid 61. A mixture of carboxylic acid 24 (Scheme 3, Fig. 3) (4.4 mg,
0.0025 mmol) and palladium on carbon (10%, 1 mg) in MeOH (0.5 mL) was stirred under
10 ahydrogen atmosphere overnight. The catalyst was filtered off, and the filtrate was con-

centrated to afford 3.5 mg of amino acid 61 as a white solid. MS: (+) m/z 223.3 (M+1).

Example 10 — Schemes 10, 11, and 12

[00216] Scheme 10 (Fig. 8¢) shows another method for making a compound according
to formula (VIII-b), useful as an intermediate for making compounds of this invention.

15 [00217] Compound 62. A mixture of monoester 33 (Scheme 3, Fig. 3) (0.34 g, 0.93
mmol) and palladium on carbon (10%, 50 mg) in methanol (20 mL) was stirred under a
hydrogen atmosphere overnight. The catalyst was filtered off, and the filtrate was concen-
trated to afford 0.29 g of compound 62 as a white solid. MS: (+) m/z 237.3 (without Boc).
[00218] Scheme 11 (Fig. 9) illustrates how compounds according to formula (VIII-b)

20  can be used to make compounds of this invention. Boc ester 62 is converted to Bpoc
ester 62a by first protecting the aromatic amine group with an Fmoc group, treatment
with TFA to remove the Boc group from the aliphatic amine group, treatment with
carbonic acid a,a-dimethyl-p-phenylbenzyl phenyl ester (8Cl) to install a Bpoc group
there, and removal of the Fmoc group with piperidine. Bpoc ester 62a is coupled with

25  carboxylic acid 63 with HATU to yield an intermediate ester that is then hydrolyzed with
LiOH to produce compound 64. Hydrogenation to remove the Cbz protecting group from
compound 64, followed by HATU-mediated coupling with 6-maleimidohexanoic acid
and removal of the Bpoc group with acetic acid yields amino acid 65. Another HATU-
mediated coupling with compound 34a (Scheme 3, Fig. 3) yields compound 66. Removal

30  of'the Boc protecting group with TFA affords compound 67, ready for conjugation.
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[00219] Yet another mode of utilizing compounds of formula (VIII-b) is shown in
Scheme 12 (Fig. 10). Starting from compound 34a, HATU-mediated coupling with
compound 68 affords Boc ester 69. Removal of the Boc group with TFA and hydrolysis
of the ester with LiOH affords amino acid 36, which can be elaborated as shown in

Scheme 4 (Fig. 4) to prepare a composition suitable for conjugation.

Example 11 — Compound 70

[00220] Compound 70. Tubulysin D (made per Peltier et al. 2006; 2 mg, 2.4 umol)
was dissolved in MeOH at 0 °C. To this solution was added a drop of HCI (0.1 M). After
stirring the reaction mixture for overnight at RT the solution was evaporated under
vacuum to give a residue that was passed through a short column (DCM:MeOH 0-10%)
to give compound 70 (1.3 mg, 1.6 umol, 67%) as an oil. MS (ES+) m/z, calculated: m+1,
772.42, found, 772.

X
0 0 0
A H/ N 70
RGeS
O (|) S CO,H

[00221] Those skilled in the art will appreciate that the general methodology of the
Schemes can be adapted to make compounds of this invention other than those
specifically described above. For example, compound 14 (same as compound 49) can be
used to make numerous other compounds of this invention by coupling it with other
replacements for the Tup subunit. As another example, by changing the reagents used
with compound 9 (Scheme 1), compounds 44 and 46 (Scheme 5), variations on groups R?

and R’ in formula (IT) beyond those specifically exemplified can be synthesized.

Example 12 — Preparation of a Conjugate

[00222] This example describes the preparation of a conjugate of cytotoxin-linker
construct (VI-b) and anti-CD70 monoclonal antibody 2HS (Terrett et al., US
2009/0028872 Al; Coccia et al., WO 2008/074004 A2). It is representative of the
procedure used in the preparation of other conjugates.

[00223] Anti-CD70 antibody 2HS5 at ~5 mg/mL in 20 mM sodium phosphate, 50 mM
NaCl, 100 uM DTPA, pH 7.5, was thiolated with a 13-fold molar excess of 2-
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iminothiolane. The thiolation reaction was allowed to proceed for 1 h at RT with
continuous mixing.

[00224] Following thiolation, the antibody was buffer exchanged into conjugation
buffer (50 mM HEPES, 5 mM glycine, 2 mM DTPA, pH 6.0) via a PD10 column
(Sephadex G-25). The concentration of the thiolated antibody was determined at 280 nm.
The thiol concentration was measured using a dithiodipyridine assay.

[00225] A 5 mM stock of construct (VI-b) in DM SO was added at a 3-fold molar
excess per thiol of antibody and mixed for 90 min at RT. Following conjugation, 100
mM N-ethylmaleimide in DMSO was added at a 10-fold molar excess of thiol per
antibody to quench any unreacted thiol groups. This quenching reaction was done for one
h at RT with continuous mixing.

[00226] The anti-CD70 antibody drug conjugate was 0.2 pum filtered prior to cation-
exchange chromatographic purification. The SP SEPHAROSE™ High Performance
Cation Exchange column (CEX) was regenerated with 5 column volumes (CVs) of 50
mM HEPES, 5§ mM glycine, IM NaCl, pH 6.0. Following regeneration, the column was
equilibrated with 3 CVs of equilibration buffer (50 mM HEPES, 5 mM glycine, pH 6.0).
The conjugate was loaded and the column and was washed once with the equilibration
buffer. The conjugate was eluted with 50 mM HEPES, 5 mM glycine, 200 mM NaCl, pH
6.0. The eluate was collected in fractions. The column was then regenerated with 50 mM
HEPES, 5 mM glycine, 1M NaCl, pH 6.0 to remove protein aggregates and any unreacted
(VI-b).

[00227] Fractions containing monomeric antibody conjugate were pooled. Antibody
conjugate concentration and substitution ratios were determined by measuring absorbance
at 280 and 252 nm.

[00228] The purified eluate pool was buffer exchanged into 30 mg/mL sucrose, 10
mg/mL glycine, pH 6.0, by dialysis. Dextran 40 was added to the sample at 10 mg/mL
post-dialysis. The concentration and substitution ratio (SR) were determined by
measuring absorbance at 280 and 252 nm. The SR was 2.2 moles of cytotoxin per mole of

antibody.
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Example 13 — Proliferation Assays

[00229] This example generally describes the procedures used to assay the
antiproliferative activity of compounds of this invention or their conjugates. Human
tumor cell lines were obtained from the American Type Culture Collection (ATCC), P.O.
Box 1549, Manassas, VA 20108, USA, and cultured according to instruction from the
ATCC. Cells were seeded at 1.0 x 10° or 1.0 x 10* cells/well in 96-well plates for 3 h for
ATP assays or °H thymidine assays, respectively. 1:3 serial dilutions of free
(unconjugated) compounds or their conjugates were added to the wells. Plates were
allowed to incubate for 24 to 72 h. The *H thymidine plates were pulsed with 1.0 pCi of
*H-thymidine per well for the last 24 hours of the total incubation period, harvested, and

read on a Top Count Scintillation Counter (Packard Instruments, Meriden, CT). ATP
levels in the ATP plates were measured using the CELLTITER-GLO® Luminescent Cell

Viability kit following the manufacturer’s manual and read on a GLOMAX® 20/20
luminometer (both from Promega, Madison,WI, USA). The ECs, values — the concen-
tration at which an agent inhibits or reduces cell proliferation by 50% — were determined

using PRISM™ software, version 4.0 (GraphPad Software, La Jolla, CA, USA).
Example 14 — Cytotoxin In Vitro Activity

[00230] Using the *H thymidine or the ATP luminescence assay, or both, the activities
of compounds of this invention were assayed against the following cancer cell lines:
HCT-15 (colorectal cancer, multi-drug resistant (MDR)); Hep3B (liver cancer); LNCaP
(prostate cancer, androgen receptor positive (AR")); MDA-MB-231 (breast cancer,
estrogen receptor, progesterone receptor, and Her2 negative (triple negative)); A2058
(melanoma); U-87 MG (glioblastoma); NCI-H460 (NSCLC); A549 (NSCLC); HPAC
(pancreatic cancer, primary); PC3 (prostate cancer, AR"); BT474 (breast cancer, Her2
highly positive (Her2hi)); SKOV3 (ovarian cancer, Her2hi); 786-O (renal cancer); UO-31
(renal cancer, MDR); NCI-H740 (SCLC); DMS53 (SCLC); SK-BR3 (breast cancer,
Her2hi); ZR-75 (breast cancer, estrogen receptor positive); OVCAR3 (ovarian cancer);
HL-60 (APL); OVCARS&/Adr (ovarian cancer, MDR); CEM-CI1 (ALL); Nomo-1 (AML);
RPMI-8226 (MM)); Raji (lymphoma); SW-480 (colorectal cancer, metastatic); SW-620
(colorectal cancer); and H226 (lung cancer). (Not all compounds were assayed against all

cell lines.)
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[00231] The following compounds were used as reference or comparison cytotoxins:

doxorubicin (Dox), Cytotoxin CBI (a DNA minor groove alkylating agent of the

cyclopropa[c]benz[e]indol-4-one class), tubulysin D (Tub D, Table 1), and the methyl

ester of MMAF (“MMAF,”an auristatin-related compound; see Sutherland et al., J. Biol
5  Chem. 2006, 281 (15), 10540-10547).

Cytotoxin CBI

[00232]  Figs. 11a and 11b show illustrative plots for *H thymidine proliferation assays

for compounds of this invention, against HL-60 and 786-O cells, respectively, with

Cytotoxin CBI and tubulysin D as comparative compounds, with an incubation period of
10 48 h.

[00233] Figs. 12a and 12b show illustrative plots for ATP luminescence proliferation

assays for a second set of compounds of this invention, against HL-60 and 786-O cells,

respectively, with an incubation period of 72 h. Figs. 12¢ and 12d show the plots for *H

thymidine proliferation assays for the same set of compounds, again against HL-60 and
15 786-0 cells, respectively, with a 72 h incubation period. In each instance, doxorubicin

was used as a comparative compound.

[00234]  Table 2 provides the data for proliferation assays using the *H thymidine

method, with an incubation period of 72 h.
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Table 3 (Part 4) - ATP Lum nescence Proliferation Assays (I ncubation Period
as Noted)) Com pound Cell Line and EC50 (nM MDA- MB-231 (72 h) A2058
(72 h) UWO2M3/01729h) NCl - H460 (72 h) A549 (72 h) HPACPCTAISh)10B834078l (72 h)
Dox 518 101

Table 2 (Part 1) — “H Thymidine Proliferation Assays
Com. Cell Line and ECsg (nM)

pound | HCT-15 | Hep3B | INCap | 0 | anoss | o0 | N
MB-231 MG H460

Dox 149 44 130 133 — 106 101
CBI 0.040 0.020 0.051 0.019 — 0.14 0.042
Tub D 0.062 0.022 0.36 0.091 — 0.014 0.032
MMAF 1.3 0.11 1.7 0.29 — 0.12 0.37

15 67 1.6 27 1.3 1.6 0.42 2.0
16 284 >100 >100 >100 >100 >100 >100
17 392 >100 >100 84 >100 12 >100
19 1067 52 >100 — 0.13 >100 >100
24 704 32 76 33 0.12 18 >100
25 280 305 930 236 409 271 306

26 31 18 >3000 15 25 5.2 18
26a >100 36 80 >100 >100 71 >100
28 223 24 64 >100 0.96 >100 >100
29 0.18 0.041 0.54 0.13 0.40 0.064 0.21

29¢ 24 3.0 52 4.8 5.6 0.51 15

36 64 39 342 >100 60 15 52

51 101 4.2 41 8.7 0.40 0.75 7.2
54 0.44 0.30 16 1.6 0.64 0.11 0.31
56 2477 >100 >100 >100 >100 >100 >100
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Table 2 (Part 2) — “H Thymidine Proliferation Assays
Com- Cell Line and ECsg (nM)
pound A549 HPAC PC3 BT474 | SKOV3 | 786-O UO-31
Dox 128 126 276 424 163 168 267
CBI 0.072 0.063 0.049 1.2 0.047 0.035 0.035
Tub D 0.014 0.015 0.038 0.51 0.039 0.15 0.10
MMAF 0.21 0.29 0.38 1.7 0.24 1.4 7.3
(I-q) — — — — — 7.61 —
15 2.1 3.0 1.7 7.1 2.6 — 15
16 >100 >100 >100 >100 44 19 >100
17 >100 >100 82 >100 91 32 >100
19 >100 >100 >100 >100 >100 >100 >100
24 38 >100 63 >100 68 >100 >100
25 270 206 319 804 180 1862 435
26 18 11 16 11 4.6 26 50
26a >100 >100 >100 7 47 >100 >100
28 >100 34 >100 >100 9.9 61 >100
29 0.44 0.069 0.21 0.57 0.029 1.2 0.13
29¢ 6.5 32 11 12 1.9 3.9 1.0
36 44 83 66 >100 32 >100 >100
51 7.8 6.4 5.6 30 4.4 10 35
54 0.24 0.83 0.82 8.8 0.34 6.9 1.3
56 >100 >100 >100 >100 >100 29 >100
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Table 2 (Part 3) — °H Thymidine Proliferation Assays
Com- Cell Line and ECsg (nM)
pound H740 DMSS3 | SK-BR3 | ZR-75 | OVCAR3 | HL-60 | OVCARS
Dox 255 979 — 794 258 56 2044
CBI 0.098 1.5 — 1.5 0.071 0.027 0.16
Tub D 2.2 0.21 — 1.7 0.051 0.032 0.17
MMAF 13 10 — 42 0.16 0.25 25
(IIT-q) — — — — — 15.05 —
15 2.3 37 17 — >100 0.60 423
16 >100 >100 >100 >100 >100 8.9 1869
17 32 >100 >100 >100 >100 17 2970
19 3.8 >100 >100 34 53 37 69
24 51 >100 >100 3.6 90 6.9 >100
25 347 515 1714 >3000 379 308 946
26 3.0 99 32 >300 3.2 0.45 201
26a 3.2 >100 158 56 21 10 100
28 5.8 >100 >100 4.3 3.1 7.7 27
29 0.41 0.28 1.1 3.8 0.02 0.0099 0.70
29¢ 5.3 76 72 44 3.6 1.8 1.4
36 >100 >100 >100 >100 >100 107 >100
51 37 24 >100 1.3 2.5 4.2 20
54 10 2.0 1.1 2.2 3.9 0.53 2.1
56 >100 >100 >100 >100 >100 >100 >3000
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Table 2 (Part 4) — °H Thymidine Proliferation Assays
Cell Line and ECsg (nM)
Com-
pound | CEM-C1 | Nomo-1 REME- Raji
8226
Dox 144 105 68 61
CBI 0.11 0.016 0.12 0.013
Tub D 0.018 0.042 0.037 0.013
MMAF 0.17 0.27 0.24 0.12
15 0.93 2.3 3.3 0.47
16 11 1.8 22 28
17 43 6.8 47 53
19 22 1.3 23 32
24 13 1.1 17 11
25 225 116 396 231
26 22 0.36 7.7 7.0
26a 10 2.0 22 20
28 10 0.20 8.7 13
29 0.019 0.0075 0.034 0.024
29¢ 45 0.43 16 8.5
36 44 124 48 15
51 2.0 3.5 2.2 1.5
54 0.38 0.77 0.36 0.20
56 >100 >100 >100 >100
[00235] Table 3 provides the data for the ATP luminescence proliferation assays, with

an incubation period of 48, 72, or 96 h, as noted.
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Table 3 (Part 1) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Cell Line and ECsg (nM)
Com- MDA- NCI-
pound HCT-15 | Hep3B MB231 A2058 1460 A549 PC3
(48 h) (48 h) 481 (48 h) (48 (48 h) (48 h)
Dox — 443 — — — 149 1082
CBI — 2.6 — — — 3.0 12
Tub D — 0.0012 — — — 0.020 0.039
MMAF — 0.053 — — — 0.33 0.43
15 40 6.3 5.6 3.5 6.7 — >100
16 157 26 28 30 69 — >100
17 443 >100 65 30 69 — >100
19 — 18 — — — — ~33
24 — 10 — — — — 13
25 — 246 — — — 111 155
26 113 100 120 93 — — >3000
26a — — — — — — —
28 — 17 — — — — 5.8
29 — 1.6 — — — 3.9 3.4
29¢ 200 75 52 32 — — 66
36 — 86 — — — 1.9 78
51 — 3.8 — — — — 16
54 — 1.5 — — — 3.0 3.1
56 >3000 >100 >100 >100 >100 — >100
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H740 DVB53 SK-BR3 ZR- 75 OVCAR3
(72 h) Dox 755441236 CBl 2.23.83.12.2
4. 50. 160.\28 20(1/017249)

(72 h) (72 h) (72 h) (72 h) (72 h) (72 h)
Tub D 0.0220.0690. 0250. 034 MVAF
PCT/US2010/044078

Table 3 (Part 2) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Com. Cell Line and ECso (nM)
pound BT474 | SKOV3 | 786-O UO-31 | DMSS3 | SK-BR3 | ZR-75
(48 h) (48 h) (48 h) (48 h) (48 h) (48 h) (48 h)
Dox — 674 360 908 — — —
CBI — 3.0 1.6 4.2 — — —
Tub D — 0.029 0.022 0.099 — — —
MMAF — 0.19 0.71 2.6 — — —
15 3.5 4.2 — — 32 3.9 13
16 19 18 — — 50 6.6 11
17 23 58 — >100 ~80 24 24
19 8.8 — — >100 — 3.9 20
24 4.6 — — 13 — 8.9 8.4
25 166 — — 759 366 >3000 1003
26 19 — — 240 — 253 208
26a — — — — — — —
28 12 — — 5.8 — 7.8 16
29 1.5 — — 2.7 5.3 3.6 15
29¢ 492 — — 26 — 278 136
36 ~120 — — 8.8 ~300 >300 >300
51 11 — — >100 — 13 19
54 4.8 — — — 7.9 6.2 9.6
56 >100 >100 — — >100 >100 >100
84a — — 6.12 — — — —
84b — — 4.10 — — — —
109 — — 1.03 — — — —
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Table 3 (Part 3) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Cell Line and ECsy (nM)
Com- CEM- RPMI-
pound OVCAR3 | HL-60 C1 @8 Nomo-1 0326 HCT-15 | LNCaP
(48 h) (48 h) (48 h) (72 h) (72 h)
h) (48 h)

Dox 632 — — — — 600 592
CBI 4.1 — — — — 3.4 3.3
Tub D 0.085 — — — — 0.014 0.093

MMAF 0.17 — — — — 0.075 0.98
15 >100 — — — — — —
16 >100 — — — — — —
17 >100 — — — — — —
19 25 — — — — 245 —
24 29 — — — — 188 —
25 >3000 224 — 83 — 366 —
26 — — 61 3.9 45 — 412

26a — — — — — — —
28 14 — — — — 132 —
29 >100 0.59 — 0.24 — 4.5 —
29¢ — — 20 2.9 70 — 255
36 >300 114 — 34 — 96 >300
36a 0.048 — — — — —
51 5.5 — — — — 93 —
54 >100 2.5 — 3.1 — 2.6 11
56 >100 — — — — — —
84a 8.19 10-28 — — — 138 —
84b 491 16-27 — — — 22.8 —
109 0.019 — — — — —
112 0.05-.09 — — — — —
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Table 3 (Part 4) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Cell Line and ECsg (nM)
Com- MDA- U-87 NCI-
sound | MB-231 A2058 MG 1460 AS549 HPAC BT474
(72 h) (72 h) (72 h) (72 h)
(72 h) (72 h) (72 h)

Dox 518 101 324 92 — 215 388
CBI 3.1 0.20 3.3 0.64 — 6.0 5.5
Tub D 0.047 0.0064 0.0054 0.0076 — — 0.021
MMAF 0.33 0.039 0.052 0.13 — 0.067 0.024
15 — — 8.6 — — — —
16 — — >100 — — — —
17 — — 22 — — — —
19 32 26 >100 43 — 0.33 —
24 13 14 18 23 — 1.1 —
25 202 212 357 177 — 97 —
26 — — 94 90 — 279 —
26a — — — — — — —
28 16 20 18 35 — 5.9 —
29 5.1 2.9 4.9 3.0 — 4.9 —
29¢ — — 136 6.0 — 4.6 —
36 9.6 43 37 16 — 2.9 —
51 — 5.5 7.6 14 — 4.5 —
54 5.6 1.4 1.6 1.6 — 0.96 —
56 — — >100 — — — —
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Table 3 (Part 5) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Comm. Cell Line (ECso, nM)
pound SKOV3 | 786-0O H740 DMS53 | SK-BR3 | ZR-75 | OVCAR3
(72 h) (72 h) (72 h) (72 h) (72 h) (72 h) (72 h)
Dox — — — 755 441 236 —
CBI — — 2.2 3.8 3.1 22 —
Tub D — — 0.022 0.069 0.025 0.034 —
MMAF — — — 4.5 0.16 0.25 —
(1I-q) — 103.6 — — — — —
15 — 9.4 — — — — —
16 — 36 — — — — —
17 — 73 — — — — —
19 15 40 — 87 — — —
24 13 36 — >100 — — —
25 109 306 — — — — —
26 38 126 — 193 — — 49
26a — — — — — — —
28 11 29 — 58 — — —
29 1.3 2.8 — — — — —
29¢ 17 34 — 17 — — 99
36 45 183 — — — — —
36a — 0.434 — — — — —
51 10 19 — 46 — — —
54 1.3 2.6 — — — — —
56 — >100 — — — — —
109 — — — — — — 0.202
112 — 0.67 — — — — 0.049
133 — 4.17 — — — — —
134 — 9.89 — — — — —
135 — 12.94 — — — — —
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Table 3 (Part 6) — ATP Luminescence Proliferation Assays (Incubation Period as Noted))
Cell Line and ECsy (nM)
Com- RPMI- j
pound HL-60 | CEM-CI | Nomo-1 0226 Raji SW480 | SW-620
(72 h) (72 h) (72 h) (72 h) (96 h) (96 h)
(72 h)

Dox 147 161 338 345 301 215 145
CBI 0.76 0.55 0.37 4.1 2.1 0.92 0.33
Tub D 0.0096 0.0030 0.013 0.0051 0.0048 0.020 0.0058
MMAF 0.12 0.11 0.14 0.068 0.084 0.17 0.057
(I1-q) 14.27 — — — — — —

15 2.7 2.6 2.7 2.6 2.5 5.6 3.7
16 2.8 2.5 3.1 15 3.0 48 29
17 7.4 26 3.9 15 27 92 65
19 7.7 11 5.2 9.6 9.2 52 14
24 6.4 8.7 4.0 8.4 7.9 42 10
25 — 176 — 235 209 261 193
26 27 — — — 46 67 48
26a — — — — — — —
28 29 11 0.82 10 15 36 21
29 — 0.85 — 1.0 2.1 2.7 1.5
29¢ 8.6 — — — 36 41 8.4
36 — 40 — 62 24 81 45
51 — 4.8 7.4 52 5.0 13 6.4
54 — 1.2 — 1.6 1.2 1.6 1.1
56 >100 >100 >100 5.7 24 >100 28
[00236] Additionally the following ECsq values were measured for the following

compounds against the H226 cell line, using the ATP assay and 72 h incubation period:
5  compound 36a (0.307 nM); compound 109 (1.609 nM); and compound 112 (0.67-1.16

nM). The following ECs, values were measured for the following compounds against the

OVACAR®&/Adr cell line, using the ATP assay and 48 h incubation period: compound
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36a (17.05 nM); compound 84a (>300 nM); compound 84b (47.2 nM); compound 109
(24.9 nM); and compound 112 (12 nM).

Example 15 — Conjugate In Vitro Activity

[00237]  Fig. 13 shows the activity of conjugates of this invention in *H thymidine
5  proliferation assays, measured against 786-O renal cancer cells, which are CD70 positive.

The incubation period was 72 h. The ECso values extracted from the curves of Fig. 13 are
given in Table 4, along data from other experiments. Cell line LNCap is a prostate cancer
cell line that expresses prostate specific membrane antigen (PSMA); H226 is a lung
cancer cell line that expresses mesothelin. The antibodies used for conjugation were

10 2A10, an anti-PSMA antibody (Huang et al., US 2009/0297438); 2HS, an anti-CD70
antibody (Terrett et al., US 2009/0028872); 1F4, an anti-CD70 antibody (Coccia et al.,
WO 2008/074004); and 6A4, an anti-mesothelin antibody (Terrett et al., WO
2009/045957). As controls, Compound J of Sufi et al., WO 2008/083312 (“Cpd. J,” a
DNA minor groove binding/alkylating agent) was used as a conjugation partner and

15 diphtheria toxin (“DTX”) was used as an unconjugated non-specific control.
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Table 4 — In Vitro Activity of Conjugates
Conjugate or Test Compound Cell ECso
Designation Description Line (nM)
2A10-Cpd. J Conjugate of 2A10 and Cpd. J 786-0 116.7
DTX Unconjugated non-specific control 786-0 104.4
2H5-Cpd. J Conjugate of 2HS and Cpd. J 786-0 0.08592
1F4-Cpd. J Conjugate of 1F4 and Cpd. J 786-0 0.09951
2HS5-(VI-a) Conjugate of 2HS and Compound (VI-a) 786-0 0.1151 to
0.0749
2A10-(VI-a) Conjugate of 2A10 and Compound (VI-a) 786-0 >> 100
2HS5-(VI-b) Conjugate of 2HS and Compound (VI-b) 786-0 0.06554
2A10-(VI-b) Conjugate of 2A 10 and Compound (VI-b) 786-0 >> 100
2HS5-(VI-n) Conjugate of 2HS and Compound (VI-n) 786-0 0.4384
2HS5-(VI-m) Conjugate of 2HS and Compound (VI-m) 786-0 0.5899
2HS5-(VI-q) Conjugate of 2HS and Compound (VI-q) 786-0 inactive
2HS5-(VI-p) Conjugate of 2HS and Compound (VI-p) 786-0 inactive
2HS-(VI-t) Conjugate of 2HS and Compound (VI-t) 786-0 0.310
6A4-(VI-t) Conjugate of 6A4 and Compound (VI-t) H226 0.360
2A10-(VI-t) Conjugate of 2A10 and Compound (VI-t) LNCap 0.570

[00238] The data show that a CD70-specific antibody is needed for a conjugate to be
able to effectively deliver a cytotoxin to CD70-positive 786-O cells: conjugates of
antibody 2A10, which is specific for a different antigen (PSMA), have low or no activity.

5  Conversely, all the conjugates of an anti-CD70 antibody were active. The conjugates of
Compounds (VI-a) and (VI-b) were comparable in activity to the Compound J conjugates,
a well known conjugation partner and one of whose conjugates is undergoing clinical
trials. It is noteworthy that the conjugates of Compounds (VI-a) and (VI-b) exhibit very
little non-specific toxicity: compare the activitics of 2A10-(VI-a) and 2A10-(VI-b)

10 against that of 2A10-CBI.
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Example 16 — Conjugate In Vivo Activity

[00239] CD70-positive human renal cancer 786-O cells (Cat. CRL-1932 originally
acquired from ATCC) were cultured in vitro per ATCC instructions. The cells were
harvested, and 2.5 million cells per 200 uL of DPBS/MATRIGEL™ (1:1) were implanted
subcutaneously in the flank region of CB17.SCID mice. Tumors were measured weekly
in 3 dimensions with a Fowler Electronic Digital Caliper (Model 62379-531; Fred V.
Fowler Co., Newton, MA, USA) and data were electronically recorded using
StudyDirector software from Studylog Inc. (South San Francisco, CA, USA). Animals
were checked daily for postural, grooming, and respiratory changes, as well as lethargy.
Animals were also weighed weekly and euthanized if weight loss was >20%. When
tumors reached an average size of 194 mm®, groups of 6 mice each were treated with a
single intraperitoneal (IP) dose of a test conjugate (e.g., 2H5-(VI-b)) and an isotype
control (2A10-(VI-b)) at 0.3 umol/kg body weight. Tumor volumes (LWH/2) and
weights of mice were recorded throughout the course of each study, which were allowed
to proceed for approximately 2 months post initial dosing. An Excel spreadsheet macro
was used to calculate the mean, SD, and median values of tumor sizes. Data were
graphed using Prism software version 4.0.

[00240] The xenograft study results are shown in Fig. 14, where legend labels have the
same meaning as in the previous Example and in Fig. 13. The data demonstrate the in
vivo activity of conjugates of compounds of this invention against CD70" 786-O cells.
Both conjugates of compounds (VI-a) and (VI-b) with the anti-CD70 antibody 2HS5
caused a reduction in mean tumor size to less than half over the course of the study,
while, when the vehicle control or a conjugate with the anti-PSMA antibody 2A 10 was

administered, tumor mean volume more than doubled.
Example 17 — Scheme 13

[00241] Scheme 13 (Fig. 15) shows a method for making enantiomerically pure 4-
nitrotubuphenylalanines (4-NO,Tup) 82a and 82b, which are useful for making
compounds of this invention.

[00242] Compound 80. Di-tert-butyl dicarbonate (90.5 mg, 0.42 mmol) was added to a
mixture of compound 34 of Scheme 3 (0.1 g, 0.35 mmol) in 0.7 M aq. NaOH (1 mL). The
reaction mixture was stirred at RT for 3 h, and then acidified to pH 3 with 0.5 N HCI.
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After the aqueous solution was extracted with EtOAc three times, the combined organic
layers were dried, filtered, and concentrated. The crude product was purified by flash
chromatography eluting from silica gel with a gradient of 0-20% methanol in DCM to
afford 0.117 g of compound 80 as a white solid. MS: (+) m/z 253.1 (M+1 without Boc).
[00243]  (-)-Menthol esters 81a and 81b. DCC (87.8 mg, 0.43 mmol) was added to a
solution of compound 80, (-)-menthol (66.6 mg, 0.43 mmol), and 4-(dimethylamino)-
pyridine (“DMAP,” 10.4 mg, 0.085 mmol) in DCM (1.5 mL) at RT. After the reaction
mixture was stirred at RT for 3 h, the precipitate was filtered off. The filtrate was then
concentrated. The crude product was purified by flash chromatography eluting from silica
gel with a gradient of 0-20% EtOAc in hexanes to afford 55.7 mg of ester 81a as a white
solid, and 55.7 mg of ester 81b as a white solid. MS for ester 81a: (+) m/z 391.2 (M+1
without Boc); MS for ester 81b: (+) m/z 391.2 (M+1 without Boc).

[00244] 4-NO>Tup 82a and 82b. A solution of ester 81a in 6N HCI (40 mg, 0.082
mmol) was heated at 130 °C for 1.5 h. The reaction mixture was concentrated to afford
23.5 mg of 4-NO,Tup 82a as a white solid. "H NMR (D,0, 400 MHz): ¢ 8.04 (d, 2H, J =
8.4 Hz), 7.33 (d, 2H, J = 8.4 Hz), 3.50 (m, 1H), 3.03 (dd, 1H, J=6.8, 14.4 Hz), 2.89 (dd,
1H, J=7.6 Hz, 14.4 Hz), 2.45-2.39 (m, 1H), 1.92-1.84 (m, 1H), 1.62-1.55 (m, 1H), and
0.98 (d, 3H, J="7.2 Hz); MS: (+) m/z 253.1 (M+1). 4-NO,Tup 82b was obtained by the
same procedure on the same scale as a white solid (23.5 mg). "H NMR (D,0, 400 MHz):
08.03 (d, 2H, J=8.4 Hz), 7.33 (d, 2H, J= 8.4 Hz), 3.50 (m, 1H), 2.93 (dd, 2H, J=2.0,
7.6 Hz), 2.54-2.48 (m, 1H), 1.86-1.78 (m, 1H), 1.60-1.53 (m, 1H), and 0.98 (d, 3H, J=
6.8 Hz); MS: (+) m/z 253.1 (M+1).

Example 18 — Scheme 14

[00245] Scheme 14 (Fig. 16) depicts the conversion of 4-NO,Tup 82a and 82b into
compounds of this invention.

[00246]  Nitro acid 83a. Compound 34a of Scheme 3 (10 mg, 0.019 mmol) was added
to a 0.2 M solution of pentafluorophenol (5.1 mg, 0.028 mmol) and N, N’-diisopropyl-
carbodiimide (“DIC,” 0.0032 mL, 0.021 mmol) in DCM (0.2 mL) at 0 °C. The reaction
mixture was warmed to RT and stirred at such temperature overnight. The solvent was
evaporated. EtOAc (1.8 mL) was added, and the crude product was filtered, with rinsing

of the reaction vessel with EtOAc. The filtrate was concentrated under reduced pressure,
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DIEA (0.013 mL, 0.074 mmol). The reaction mixture was stirred at RT overnight, and the
solvent was then evaporated off. The crude product was purified by flash chromatography

5  eluting from silica gel with a gradient of 0-20% MeOH containing 1% NH4OH in DCM
to afford 12.9 mg of nitro acid 83a as a white solid. MS: (+) m/z 773.4 (M+1).
[00247]  Alternative route nitro acid 83a: DIEAwas added to a solution of compound
34a (10 mg, 0.019mmol), and HATU (7.8 mg, 0.020 mmol) in DMF (0.3 mL),
maintaining the pH at 8-9. The reaction mixture was stirred at RT for 5 min. Then DIEA

10 and nitro amine 82a (5.4 mg, 0.019 mmol) in DMF (1 mL) were added, maintaining the
pH at 8-9. After the reaction mixture was stirred at RT for 15 min, the crude product was
purified by preparative HPLC to afford 13.4 mg of nitro acid 83a as a white solid.

[00248] Nitro acid 83b was prepared by the same alternative route, on the same scale
and was obtained as a white solide (13.4 mg). MS: (+) m/z 773.4 (M+1).

15 [00249] Amine 84a. A mixture of nitro acid 83a (7.5 mg, 0.0097 mmol) and palladium
on carbon (10%, 1.1 mg) in MeOH (0.37 mL) was stirred under a hydrogen atmosphere
for 4 h. The catalyst was filtered off, and the filtrate was concentrated. The crude product
was purified by preparative HPLC to afford 6.2 mg of amine 84a as a white solid. 'H
NMR (CD;0D, 400 MHz): ¢ 8.06 (s, 1H), 7.36 (d, 2H, /J=8.4 Hz), 7.17 (d, 2H, J=8.4

20 Hz),5.70(dd, IH, J=2.8, 10.8 Hz), 4.71 (d, 1H, J= 7.2 Hz), 4.44-4.35 (m, 2H), 3.74( d,
1H, J=9.6 Hz), 3.49-3.45 (m, 1H), 3.36-3.35 (m, 1H), 3.30-3.25 (m, 1H), 3.13 (s, 3H),
3.14-3.04 (m, 1H), 2.93 (d, 2H, J = 8.4 Hz), 2.74 (s, 3H), 2.48-2.28 (m, 3H), 2.15 (s, 3H),
2.19-2.03 (m, 2H), 1.95-1.86 (m, 4H), 1.80-1.71 (m, 2H), 1.71-1.57 (m, 3H), 1.24-1.13
(m, 1H), 1.16 (d, 3H, J=7.2 Hz), 1.04 (d, 3H, J=6.4Hz), 1.02 (d, 3H, /= 6.8 Hz), 0.94

25  (t,3H,J=7.2Hz), and 0.84 (d, 3H, /= 6.8 Hz); MS: (+) m/z 743.4 (M+1).

[00250] Nitro acid 83b was hydrogenated to amine 84b using the same procedure, on
an 8 mg scale. Amine 84b was obtained as a white solide (6.7 mg). "H NMR (CD;OD,
400 MHz): ¢ 8.06 (s, 1H), 7.35 (d, 2H, J= 8.4 Hz), 7.16 (d, 2H, J= 8.4 Hz), 5.70 (dd, 1H,
J=2.38,11.2Hz),4.72 (d, 1H, J= 7.2 Hz), 4.49-4.32 (m, 2H), 3.75 (d, 1H, J=10.0 Hz),

30  3.49-3.45 (m, 1H), 3.36-3.35 (m, 1H), 3.33-3.31 (m, 1H), 3.12 (s, 3H), 3.12-3.04 (m, 1H),
291 (d, 2H, J=7.6 Hz), 2.74 (s, 3H), 2.57-2.52 (m, 1H), 2.45-2.37 (m, 1H), 2.33-2.28
(m, 1H), 2.15 (s, 3H), 2.19-2.13 (m, 1H), 2.03-1.88 (m, 5H), 1.81-1.57 (m, 5H), 1.24-1.13
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[00237] Fig. 13 shows the activity of conjugates of this invention in 3H
thym dine 5proliferation assays, neasured against 786-0 renal cancer cells,
whi ch ar ew@D0/q@oswt i ve. The incubation period was 72 hPCThS2E@5040v&l ues
extracted fromthe curves of Fig. 13 are given in Table 4, along data from
ot her experinents. Cell line LNCap is a prostate cancer cell line that
expresses prostate specific nenbrane antigen (PSMR); H226 is a |ung cancer

cell line thatngxprAasas mgﬁfzghlda(dﬁlﬁﬁﬁ:rmfbgdr @ﬁ(uua@dji@m& ig4gat i on
were 10 2A10, an anti- PSMA anti

lﬁgHuanq\é S 2009/ 029 438); 2H5,
an anti - 7(@3éht]rt70%1;12)( ek G- 34 d. &, 4 Hzg MB09) meB8#2AM+11F4, an anti - CD70

anti body ( g5t e@oﬁﬁoundsv@azagg§AIQZr%gQ61hep1@tQ(ﬂijﬁélspe%ﬁicgtmn'by%ﬁﬂflzféel in
anti body (Terre al ., WD 2009/ 045957). As controls, Corpound J of Sufi

et al., V\D@@@B&Iﬂgﬁgmre@p@pwly\] " a DNA m nor groove bi ndi ng/ al kyl ati ng
agent) was used as a conjugation partner and 15di phtheria toxin ("DTX") was
used as an Endowly Ygatédnabn- specific control. Table 4 - In Vitro
Activity of Con ugates Conj ugate or Test Conpound Cell Line ECso (nM

Desi gnat i onl® ri pAEHA 15 (15&11@ dgpacts the synhasy&f eongyapant padnepnmeyndspf786- 0

gg] ZggtTé UBRgVeHga! Iﬁdmg%@geﬁmﬁa &@ggﬁglgmf%ﬁﬁ%rg 0 104.4 2k6-Cpd. J
[00253] Compound 85. A mixture of compound 62 of cheme 10 (0.22 g, 0.654
mmol), Fmoc-protected citrulline (0.39 g, 0.981 mmol), and V-{3-dimethyiaminopropyly-

10 AN-ethylearbodiinude bydrochioride (“EDCL” 0.188 g, 0.981 mmol) in DMF (4 mL) was
stirred at RT overnight. The reaction was quenched by addition of saturated NH4Cl, and
the aqueous solution was extracted with EtOAc. The combined organic layers were dried,
filtered, and concentrated. The crude product was purified by flash chromatography,
eluting from silica gel with a gradient of 0-100% MeOH in DCM to afford 0.42 g of

15 compound 85 as a white solid. MS: (+) m/z 716.4 (M+1).

[00254] Compound 86. Piperidine was added to a solution of compound 85 (0.248 g,
0.346 mmol) in DMF, maintaining the pH at 9-10. The reaction mixture was stirred at RT
for 20 min, and then concentrated to afford 0.17 g of compound 86. MS: (+) m/z 494.4
(M+1).

20 [00255] Compound 87. LiOH (26.6 mg, 1.11 mmol) in water (3 mL) was added to a
solution of compound 86 (0.17 g, 0.346 mmol) in THF (2 mL). After the reaction mixture
was stirred at RT for 2 h, the solvent was partially removed. The aqueous solution was
acidified to pH 2-3 with HCI and concentrated. The residue was re-dissolved in DMF (2
mL), and N-succinimidyl 6-maleimidohexanoate (0.16 g, 0.519 mmol) and DIEA (0.091

25 mL, 0.519 mmol) were added. After the reaction mixture was stirred at RT for 10 min, the
crude product was purified by preparative HPLC to afford 0.198 g of compound 87 as a
white solid. MS: (+) m/z 673.4 (M+1).

[00256] Compound 88. TFA (0.5 mL) was added to a solution of compound 87 (12.5
mg, 0.019 mmol) in DCM (0.5 mL) at room temperature. The reaction mixture was

30 stirred at RT for 5 min, and then concentrated to afford 12.8 mg of compound 88 as a

white solid. MS: (+) m/z 573.4 (M+1).
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Conj ugate of 1F4 and Cpd. J 786-0 0.09951 2H5-(VI-a) Conjugate of 2H5 and
Compound (VI-a) 786-0 0.1151 to 0.0749 2A10-(VI-a) Conjugate of 2Al10 and
Conpound WUI2eH)01788- 0 >> 100 2H5- (VI -b) Conjugate of 2HPCan$2@Gopoand
(VI-b) 786-0 0.06554 2A10-(VI-b) Conjugate of 2A10 and Conpound (VI-b)
786-0 >> 100 2H5-(VI-n) Conjugate of 2H5 and Conpound (VI-n) 786-0 0.4384
2H5- (VI-m Conjugate of 2H5 and Conpound (VI-m 786-0 0.5899

[00257] Compound 89. DIEA was added to a solution of compound 34a of Scheme 3
(5 mg, 0.0093 mmol) and HATU (3.9 mg, 0.010 mmol) in DMF (0.3 mL), maintaining
the pH at 8-9. The reaction mixture was stirred at RT for 5 min. Then DIEA and com-
pound 88 (12.8 mg, 0.019 mmol) in DMF (1 mL) were added, maintaining the pH at 8-9.
5  After the reaction mixture was stirred at RT for 15 min, the crude product was purified by
preparative HPLC to afford 8.6 mg of compound 89 as a white solid. MS: (+) m/z 1093.8
(M+1). Compound 89 is also depicted in this specification by formula (VI-m).
[00258] Compound 90. DIEA was added to a solution of compound 49 of Scheme 5 (5
mg, 0.0098 mmol) and HATU (4.1 mg, 0.011 mmol) in DMF (0.3 mL), maintaining the
10 pH at 8-9. The reaction mixture was stirred at RT for 5 min. Then DIEA and compound
88 (13.5 mg, 0.0196 mmol) in DMF (1 mL) were added, maintaining the pH 8-9. After
the reaction mixture was stirred at RT for 15 min, the crude product was purified by
preparative HPLC to afford 8.9 mg of compound 90 as a white solid. MS: (+) m/z 1065.6
(M+1). Compound 90 is also depicted in this specification by formula (VI-p).

15 Example 20 — Scheme 16

[00259] Scheme 16 (Fig. 18) depicts the preparation of conjugation-ready compounds
of this invention, having a dipeptide (citrulline-valine) linker.
[00260] Compound 91. DIEA was added to a solution of Fmoc-protected valine (62.3
mg, 0.184 mmol) and HATU (63.6 mg, 0.167 mmol) in DMF (0.5 mL), maintaining the

20 pH at 8-9. The reaction mixture was stirred at RT for 5 min. Then DIEA and compound
86 of Scheme 15 (82.5 mg, 0.167 mmol) in DMF (1 mL) were added, maintaining the pH
at 8-9. After the reaction mixture was stirred at RT for 15 min, the reaction was quenched
by addition of 0.05% aq. TFA. The aqueous solution was extracted with EtOAcef and the
combined organic layers were dried, filtered and concentrated. The crude product was

25  purified by flash chromatography eluting from silica gel with a gradient of 0-20% MeOH
in DCM to afford 0.13 g of compound 91 as a white solid. MS: (+) m/z 815.5 (M+1).
[00261] Compound 92. Piperidine was added to a solution of compound 91 (0.144 g,
0.177 mmol) in DMF, maintaining the pH at 9-10. The reaction mixture was stirred at RT
for 20 min and then concentrated. The residue was dissolved in THF (2.5 mL) and LiOH

30  (16.3 mg, 0.681 mmol) in water (1.3 mL) was added. After the reaction mixture was

stirred at RT for 2 h, the solvent was partially removed. The aqueous solution was
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2H5- (VI -q) Conjugate of 2H5 and Conpound (VI-q) 786-0 inactive 2H5-(VI-p)
Conjugate of 2H5 and Conpound (VI-p) 786-0 inactive 2H5-(VI-t) Conjugate of
2H5 and Geopoud74¥l -t) 786-0 0. 310 6A4-(VI-t) Conjugat @CofUSBI4/034eds
Compound (VI-t) H226 0.360 2A10-(VI-t) Conjugate of 2A10 and Conpound

(M -t) LNCap 0.570 [00238] The data show that a CD70-specific antibody is
needed for a conjugate to be able to effectively deliver a cytotoxin to

CD70- posi ti p1ifi&fo chei {Vahfmawma&@o%ca{ua%tTMd&M,re whighdiis specific
for a different antigen (PSMA), have low or no activit 5Conver sely, al |

the conj ugadPME (36 naln. adrthenchrercimidybipalpenidohsstmogis (0. Thee doHil ugaeles  of
Conpounds  ( Md'lﬁEAéw Bo6 W §4 MRERHSUIPAIRR| Stk ﬁleq'&tché/ﬂ ﬁl}&t W‘%’ whd&irfd@gpound J

conjugates, a well" known conj ugation partner and one of ose conjugates is
under goi ng BT fox |1@allln,tth¢ @rll@ﬁ‘ prpduct wasprriéas by higparhtate HIHE wabforifat sg @T
Conmpounds (M, %ncpﬂdas(a\a, %lﬂ)ﬁ)/l(;) Mo kit non-specific toxicity:
conpare the a Stiviti es o oA I ‘?‘E éAl -(VI-b) 10agai nst that of
2A10- CBI . [IEQM]I)I eCd.r@ou@bﬁf ugiaA €0.6 mL\)’wsad@lcd tovd toyutfo® 0L BPpoCIV Y2 Jegh ti ve
human renal cang ( 32 orl inally a i rom
ATCC) were c%’l tu ofn glﬁmcb ﬁﬂ(l mL)Cg%'ECﬁ% 1§ ruc |1Xc§lﬁswaﬁ'ﬁm¥ed a?ﬁ&l foresdml

har vest ed, addhdd.condenirdtedw ad:‘@fdbﬁlbmg oﬂ&ﬁnﬂoﬁm%amehﬂw&lmm (1 1) were

L PLant 0 S BBl s s e Pl B SRR g

Cal i per 1d Mo@elH)6237 @n 330, 4. B @1V, J F06lred), X37- 3 46\I@ﬂyt3@r),,3 A3, 32J6A)1}@nd dat a

e, (Sout i S vhtpcen 2 calm Bl AR fy € hdnid beRESmatl e,

postural, greomh, R, esed]. Q@@@Isr}gtpw(dch@mggsw @Hz)’@'l@(@sliﬂthar@)ﬂz)lo
Ani mal s were al so wei ghed weekly and eut hani | o0ss was > 20%

Waen t umor sO-Pede Had/ aA4dizeraiddsithe of-8 f@hwﬂlﬁfrzcﬁ]%é%wlb nm ce each were

treated W tpoge3si NObRrdunl DAPBIEA RREAded !oa)soﬁ%@opéonq)oa&maqg@bmtae (e.g.,
2H5- (VI-b)) and an isoty chontrol (2Al10- 8VI- at 0.3 litnmol/kg body

wei ght . 18Tund meef-GARGmmpiNepGH ATRY 7\Remgy K02 0hmmlide DMF 6.3 ek meferiainiie oughout
the course @f pﬁ%@@ ST acti¥h Bt &aS sitkddAMRY for 5 min. Then DIEA and com-

pound 93 (14.7 mg, 0.019 mmol) in DMF (1 mL) were added, maintaining the pH at 8-9.
After the reaction mixture was stirred at RT for 15 min, the crude product was purified by
preparative HPLC to afford 18.9 mg of compound 94 as a white solid. MS: (+) m/z

20 1192.6 (M+1). Compound 94 is also depicted in this specification by formula (VI-n).
[00264] Acetate of compound 27. Acetic anhydride (0.248 mL) was added to a
solution of compound 27 of Scheme 2 (Peltier et al., 2006;, 0.13 g, 0.218 mmol) in
pyridine (2.6 mL) at 0 °C. The reaction mixture was then stirred at RT overnight. After
the reaction mixture was cooled at 0 °C, a solution of water and 1,4-dioxane (12 mL, v/v

25  1:1) was added. The reaction mixture was stirred at RT overnight and then concentrated.
The crude product was purified by flash chromatography eluting from silica gel with a
gradient of 10-20% MeOH in DCM to afford 0.114 g of the acetate of compound 27 as a
white solid. MS: (+) m/z 639.4 (M+1).
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15t o0 proceed for approximately 2 nonths post initial dosing. An Excel
spreadsheet macro was used to cal cul ate the nean, SD, and nedi an val ues of
tunor si 2we.20Dat&R4er e graphed using Prism software ver 2COUS4010/044009240]
The xenograft study results are shown in Fig. 14, where | egend | abels have
the sanme neaning as in the previous Exanple and in Fig. 13. The data
denonstrate the in 20vivo activity of conjugates of conpounds of this
invention against CD70+ 786-0 cells. Both conjugates of compounds (VI-a)
and (VI-b) with the a dy/2H5 caused a reduction in nean tunor
size to |l ess than half dverqth of the study, while, when the
vehicle control or a ' GPsMaceipeiBody 2A10 was

adm ni stered, tunor nean doubl edOMP8UEkAfpl e 17 - Scheme
13 [00241] Schene 13 (Fig. ‘15) shows |a net hod for maki ng enantiomerically
pure 4- nitrotubuphenyl al ani ne ibléizTup) 82a and 82b, which are useful
for maki ng conpounds of this |nvent| on. [ 00242] Conpound 80.

D -tert-but c i xture of
conmpound 34 mb%&gcﬁ&em %?ﬁ I gg%gg of' %&t%@f@rﬁﬁ%&?@%&@%@%ﬁ%_ The
reaction mi®tdung RS9 mql)re@IéATFtﬁﬁmg,QO%S and)timBMB®idnkled to pH 3 with
0.5 N HC1. t t t ee tinmes,
t he conbi ne %t?[né&r‘ﬁnﬁe aggér)g Srmllze(r%lea%d&g)ﬁlldm fg il %‘get%geg,a?ﬁT c%ﬁgeﬁ@%aéﬂeﬁé The
crude produatd cmsmpldr%f(ﬁ éthgh9. OOTlamfmobhn Divit (@ gulapieye aldudirrmagntﬁmmgrtlm lica gel

with a gradr f t han ff rd 0. ound 80
ns o wntt o DR AR SR DARRlre b TRAN P RASH YR el By RS
(-)-Ment h0|pteﬁlbéb§pl&ﬂzﬂamd{[&xbtoalﬂ@ﬁ((thg&fﬂ@npdﬁnéSS mrm{:v)nte/\zaﬂsldavlﬂe(d)to a

A (d LS%ST%%%?’%?AO&O'O%H Bl S5 i sy PRNBANL 5 )

at RT. Afte e{]ea%?qlon ;nxture was stirred at RT for 3 h, the
pr eci pltat WEE 911 Off The filtrate was then concentrated The crude

product  was d b a [ p Sili 10 gel
with a gr ad[r Béj({(sl] ﬁB ?%‘%pg% %ﬁ’lesnt%ﬁe&anéls? OEXC“?# m? ateusefﬁ% Ster 8la as
a whi t e sol thepreparetidnsof éompountls ei‘sthennvaﬂibanamthrafkwmoe t(s&thedne lhf/lﬂfigow)est er 8la:

(+) mz 391 t for t 2 (Ml

wi t hout BocH Oazég/kzwzf’ypsﬁbﬁﬁogl%légﬁﬁﬂwéggnﬁ 4@%&& &Bﬁl)d’faség(?éw%la in 6N
HCl1 (40 nmg, soﬂnﬁBchﬁmjo)mMSfMaﬁqed(&;ag, 213%@1} ml‘MéOI%'D(h) mIhehe @aeddnon m xture
was concentratedto afford 15 2% nq Tup 82a as ,a white solid. 1H
NVR (D20, 48U stigreg aphT.(iffter 3ymin the S@h&tlowﬁas evpgrgteéand@z pacuym g 4 )
3.50 (s 1|‘Q1ve Retdy] ds@e1001dslan i (€58), whibhdvds@ded 3¢ tﬁgn&ﬂﬁ?’eactldﬂ:stei)-mﬂ}o@t Hz, 14.4
Hz), 2.45-2,39 (m. 1H), 1.92-1.84 (m 1H), 1.62-1.55 (m 1H), and098(d
3H, J= 7.2 lupther pygfication. ny z 253.1 (Mr1). 4- NO2Tup 82b was obtai ned by the
same procedignespn PG, SMR ARAPRpasa ﬂ%é%nhdi a(n%'?NalJ_B Ac), Hrig IR (D20,
200 Mi): 20 8 o7 ri ot FREPRpaRl g S0 5 Hwt§|§350(m
1H), 2. 93 (bﬁeﬁmmql) vypre:adﬁle@to a?SOBltlprﬁ))f mchtsl@ser h@((‘r?pg,m mmpggDEMEO(m  1H),
1.60-1.53 (Iﬁl) 11"11)6 reef?:ﬂgn Rixd&e (xgs stﬁ‘féd ab5°6. @fté"z})hthé\@mug-ré'lvam&e@tﬁﬁnl (Mtl).

Exanpl e 18 - Schene Schene depi ct's the
conver skon BPOAL- Wﬂpdmﬂa 75(@1&2@24;60111@9@t@%@ﬁﬁb@rhmeoifhetﬂt%c laygrewiasi on.

added 1o a 004 Sl e RO oty Bl b dsBhite TR 16°\

N - di i sopr opssl pesschddoughiadelufinMSOH: DCM)9210%D to @V@ﬁlbpyﬂrmfn)e 101 (DCRA( 0. 2 nl)

Femper at ur B0or it g X G i CREETsb T AP L Er e et s
added, and (1sJ‘i2€H)g:3 0de.3prad2gy, 2 8aL. 70i(nt e d,54\W, t1H), r2|.4”552.2fg(m)f2}ﬂ) Helg-2azt i on

vessel mnt E The filt ent e sure
and t he br Udb Bl ArPuarogiBas T WaHas T ¢ Bt -T o ey "B Iat Pon.

(0.2 m) wasuetithed to the crude ester, followed by 4-hK2Tup 82a (10. 7 ng,
0.037 mmol ), and DI EA (0.013 nlL, 0.074 mmol). The reaction m xture was
stirred at RT overnight, and the solvent was then evaporated off The crude
product was purified by flash chromatography 5 eluting fromsilica gel with
a gradient of 0-20% MeOH containing 1% NHAOH in DCMto afford 12.9 ng of
nitro acid 83a as a white solid. M5: (9)-mz 773.4 (Mtl). [00247]
Alternative route nitro acid 83a: DI EAwas added to a sol ution of conpound
34a (10 ng, 0.019mmol), and HATU (7.8 ng, 0.020 mmol) in DVF (0.3 nL),

mai ntai ning the pH at 8-9. The reaction m xture was stirred at RT for 5
mn. Then DI EA 10 and nitro amne 82a (5.4 ng, 0.019 mmol) in DVF (1 nl)
wer e added, maintaining the pH at 8-9. After the reaction m xture was
stirred at RT for 15 mn, the crude product was purified by preparative
HPLC to afford 13 4 g of nrtro acrd 83a as a white SO|Id [00248] Nltro
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2.91 (d, 2H, J=7.6 Hz), 2.74 (s, 3H), 2.57-2.52 (m 1H), 2.45-2.37 (m
1H), 2.33-2.28 (m 1H), 2.15 (s, 3H, 2.19-2.13 (m 1H), 2.03-1.88 (m 5H),
1.81-1. 5WOrep113Hy2491. 24-1. 13 (m 1H), 1.17 (d, 3H, J= 6PBTHSRQ10D4448 (d, 3H,
J=6.4Hz), 1.02 (d, 3H J =7.2 Hz), 0.94 (t, 3H, J= 7.2 Hz), and 0.84 (d,
3H, J=6.4 Hz); M5 (+) mz 743.4 (Mrl). [00251] Conpounds 84a and 84b are
al so depicted in this specification by fornulae (I111-r) and (Ill-s),

respectivel jo269] Ex@Rbfind 902. (§§1|%30%23-151 &1@9@5%rr§ﬁ&1§6&0%01{1§! Hxaflub) depicts

t he synt heS| S 01J conjpugatl on- rea his invention having a
Y

si ngl e ami NEPREPIAIYC 1 1Ay 244 @PD HQBOBIP echApsvmnd). Bsc-pirtagiedt ur e of
compound 62, 0L FNENPLO {Gnd GrsOgBRAVITBR on FIRGPEARETHPES 7B Ul |1 ne
(0.39 g, 0.981 mmol nei h, [ am nop yl)-

10N - et hy! r b hoaili in M (§ @\é} Bherrp@t:eowﬁmlewas @tlrt@l&t QT eft9821) mirditQAE n DVF (4
m) was st r tion of
sa% urat ed W@Lm%gﬁ d%i a%g%eg%%sn lcslo elﬂ'lt“?l gﬁl&%g“ﬁ@? P %(L:bt%egggmgt(tﬁx%? %%l I The
combi ned oryafi@;, Iaecybnr@ V\EI‘FGO@ICIIWI wh driedromel, anhyrdoudm&@t anglttlenh. evﬂ'-he cr ude

product was fied flas chr t|n from ilica W th
B o adi et TPt 0 b RO pblr R R St (R OB BB &
white sol i dpouMB10X (6)55) 2s i, ME{M&I}ZSH4@MS‘QM+MWOMMd 864 3 FfmpﬂrﬂldBne was

added to a |on f co d,8

mai it ai i ngRDRET et e 407 T FRaide B T el BN R PRUNE 9 or 20
m n, a?@b t)tw)nve:mnneemteﬁaaztted of azidéd dsewi d3 Of ScTheQer indDCVG8 Ad.) 8as addod td ) ntz(
494. 4 (Ml 00255 0 8 Li n water (3
m.) was ad Ol ‘PE g Oﬂlﬁ)g@ @ggéoﬁﬁ g Qq\g &6;1%&) a@%ﬁ@?&%@ In THF (2
). After hRel)r eactch@dnMiXfukl WasWaie@itisrced fial stifng 8 1Rmbh thé hextsel vent was
partially renmoved. The aqueous sqlution was acidified to pH 2-3 with HCl1

and concent Vat¥aporatpbundssyaqiiem (paive eregruswhigh ey Pﬁsmihrezglhﬁo UG

N-succi ni m gyl azﬁior@te?lﬁn(@g@%g?ih%toﬂ 0es 48 @, HINZT 8 (Il )caRbiePE M (0. 091 25
m., 0.519 mmol) were added ter the reaction mxture was stirred at RT
for 10 i n,foukE0%r ude product was purified by preparative HPLC to afford

0.198 g of eezn} néowgi ?136 %kélﬁtl&lctjf'pgnta%ropﬁléﬁyl Qlt%r 19422, tlnﬁlMtjﬂetueWOZ%]

Conmpound 88. TF was added to a solution of conpound .5 ng,

0.019 mmol )etlah2Qﬁ§9/nr( bmb. afEfOA¢ wepastied toraretudiow pbazidppster é‘bﬂdﬁp‘bmgn@&@ure was
30 stirred

conpound SSIﬁ}élgRgn(\iAﬁlﬁ/Fglsorjocfﬂgql\/éﬁ?gs ( % ?e%égfﬁm%%a%ggg%%ﬁh rrpound 89.
Dl EA was addex awllaonsald was stirralf ovemrgho atrRi . 34w stirriBe emmegIB th{cSeantion 0. 0093
mmol) a intai ning the pH at
8.9 Thgod ; Eﬁ‘é{ﬁré \ﬁlas n%ilrt%ed QO% sraé un)ier ac D%(then m§ged tthUﬁlgl 23 %IHEA and
conpound 88McIH:BOMY,0- H)%Mté)gmdn)lpcmmdﬂ)nﬁlaﬂt nig) ps m@l\xﬁﬂjﬂe@gwmgﬁl ni ng the
pH at 8-9. h c ture was stirred at RT for 15 min, the
crude produ ﬁ\)ﬂ%aﬁcb‘iﬁ?%f{sgg i?)? (g?{egpar ative HPLC to afford 8.6 my of conpound
89 as a whie2rRel i dempdond (6. WdaH @Q@&LBI ¢ ndol, 10®D)rqae@laﬂdied88asautadrﬁof depi ct ed
inthis specific 0 r 58 ound 9 was
added to a 0508}1)8{“?({)1[{) 11?%‘8 o%mﬁé Mnégtéﬁ%g)sat%‘g or %“Wtﬁa@ § and HATU
(4.1 nygs 0. Qdckiof Rk threiwhs @Afﬁlf{e@t@pmmlmr&aﬁd@h@mw Nl tthe rch@lidahhiaturw@  The
reaction m'xture was stirred at RT for 5 min. Then DI EA and co ound 88

(13.5 ng, ohemaBPefaEH ynden visyrmend pasjed fBrouchyiraerse PRESHEAMAR HY-YHeOpH 8- 9.

After the reagdoh Qfitnm X} UER). WaRr %Bfgl{lﬁz?a@lo@tcoﬂgoﬁngrwi563%@%45Qﬁtaﬁfeﬂ'd@a product
was purlfled by preparative HPL o afford ng of compound 90 as a white

solid. MS: Yhije newenr BB Coreig mdicatod ipyws gdninorg of refraeyrs ddp et eadHishl4@M s

speci fi cati Q- §YcAQimi 856ViouRd 52515 Exanpl e 20- Scheme 16 [00259] Scheme 16
(Fig. 18) depicts the preparation of conjugation-ready conpounds of this

i nventi 8, B8%3hg 4cidi % phaetie ahyidridas(op uhel-¢Cammeb)was jagddedrto a p@axe0if Conpound

91. DI EA - Rr ed ng, 0.184
nmol ) and"‘fﬁo@@?@%(@%f‘mi% %@%m%o{;?ﬁ@&%)g&?g 'Sﬁté}ﬂ?rrt%tgﬂ%r@ ng the 20 pH
at 8-9. ThensehtRTogradnally ukfécrabewisg reariah tapradeded aermighfiwater THOLDWEA and
conmpound 86 of Schene 15 (82.5 ng, 0.167 mol) in DMF (1 L) were added,

mai ntaining the pH at 8-9. After the reaction mxture was stirred at RT for
15 mn, the reaction was quenched by addition of 0.05%aq. TFA. The aqueous
solution was extracted with Et OAcef and the conbi ned organic |ayers were
dried, filtered and concentrated. The crude product was 25 purified by
flash chromat ography eluting fromsilica gel with a gradient of 0-20% MeOH
in DCMto afford 0.13 g of conpound 91 as a white solid. Ms: (+) mz 815.5
(M+1). [00261] Compound 92. Piperidine was added to a sol ution of conpound
91 (0.144 g, 0.177 mol) in DVMF, nmaintaining the pH at 9-10. The reaction
mxture vas stirred at RT for 20 mn and then concentrated The re5|due was

o ey o™ £ N ™~ P~ NN A PSS N N NS A o . a ~



5 conpound 92 as a white solid. Ms: (+) mz 772.5 (M+l). [00262] Conpound
93. TFA (0.6 nL) was added to a solution of conpound 92 (14.4 ny, 0.019
nol ) i n WaNb(1201m4y at RT. The reaction m xture was sti PcedSatioBI4ofor 5 mn
and then concentrated to afford 14.7 ng of conpound 93 as a white solid. 1H
NVR (CD30D, 400 MHz): 6 7.58 (dd, 2H, J= 1.6, 8.4 Hz), 7.21 (dd, 2H, J=
2.8, 8.8 Hz), 6.79 10(s, 2H), 4.48 (m 1H), 4.13 (d, 1H J= 7.6 Hz),
3.57-3. 46 (a[Hlde@w&er %ﬁ%r §h13ghe(\mlatﬂé'grgat@cs%r@regl%véd‘ﬂndgﬂ'{)acmgn rive 280 (m 1H),
2.27 (t, 2H, J= 7.2 Hz), 3H), .54 (m 1.35-1.29
(m 3H, 1. If@dwwhlqh wasrpassafé ﬂﬁolthzl?Ve@ pll@S@(COhlmnl(A@MHzQQ 1700% w 0.1% 98 (d,
3H, J= 2.4 1), t&%lvgg01ﬁq08wm£) s 4n §11 H?I)NMWMdMHZnéﬁg 3)26%%&&%@) [ 00263]

Conmpound 94. was added t0 a solution of conpound chénme 3 15
(11 ng, 0. 020U(denbt )} 1.Ankd* HATWD( 4.68(drg - 9011@20111)&1%(} AIOVEZ(IGD3 ),

min Then O A At s tagmy 21 550 T AR SIS CIOR) wer o
added, mal n2.ad- hﬁﬁgnilwél)pl—ﬂ%l 063(19 1HAf 1.84-08h€mr BADtMBm/nCxtHuNeOias stirred at

RTfor rodu s purified by preparative HPLC to afford
18.9 ny e n@@*nﬁouné‘?aé‘%g%ﬁ R s es P s (+) mz 201192.6 (MHl).

Conmpound 94..i s 0 i ct this specification by formula (VI-n).
[ 00264] Acelt;afmg?e c‘%r%r%néﬁn%daf‘;%Aceti c anhydride (0.248 nL) was added to a

sol ution of 2 g, 0.218
mml) in py ?’g\ %anFlg&ng%d &Z@rogg?{el }rllth%li?ftfr&glgguélgs ?%?alfrgl stirred at
RT overmd ghmenAbnasqngﬁelcrdel&&prmrémlllnth@rpeemgg cooipbd at 0 C, a solution of
wat er and 1 %H 0X de Le xture
was sti rredmﬂ% oflnee?nlpr%fe WA \ﬁ%en co%llg}é?foué’? dH ¥e (1:r2u )éce%)So uct was
purified byDIHAAGH exd‘essjmtre)gidecpimyo edolittion@f faid h&in IDME agetC. Wiftehstarigg adi ent  of
10- 20% MeO he acetate, 0 ound 27 as a

whi to ol 1 " BRI g Emp. fto e SopdiSuBiE A Sl 1P BRI A” e adided

to a sol ut i i teé whheined éirahethaf 10anrpeiorddiRifing 3 w8thimyVSO0.a0069% M ), and HATU

(2.5 ng, 1) in DVF (0.3 nL mai tainin t he .. The

onct i ot m s T el PGl Rpar HE Nl AT eanty et 26N aGibound o3
(5.6 ng, 0.00¢W®, wwalo)1% NFOMFhE dolrkkibd Wtﬁ)nﬁdéﬁdnalmmh@th@ldegrea hQctids at 8- 9.
After the reaction m xture was stirred at RT for 15 min, the crude product

was purifi ederpyophidipukiagivghagerresnopding PAvFts. 5 ng of conpound 95 as a white

solid. MS [o8d76] ZC%%nJ]&%%)alnempﬂi@gOt%ﬁng §fa%icmsqﬁml>ﬁetngmahﬁet hi s
specification by formula (VI-o0). g};&a@ Schenme 17 0266] This

exanpl e des@fthpester. hES gzt H*ésstO@i(Mé wgted 4284 dbedngdtatempeerdul for the
prepar atj omgfis & m%e%nagm&slswgﬁ}gg ywth reference to Scheme 17
(Fig. 19). [00267] thyl ester in dioxane (8.3 m, 4M 33 2 nmol)
was added tl§0%773ol Gertinnndf 1 SYopined drom be caphiagref ap{dl aanzornpqm@)ll}Om MeOH
(20 mL). T he sol ution
was evapora eeg dﬂ %géﬂgéhé%%ﬁ%‘&@%gﬁ%z%t %@F (g[:srktl)eégffg%teggzﬁﬁgﬁd (6.5 9),
whi ch was u¥é&d. for the next reaction step vmthout further purification.

02l g D P el B 0L A PRS2

mmol) ip DCMb()HIOzvashblded‘HdéC (10%c 10 ory) nThetmztoaom/ﬂasksvasrfﬂlediwahPEuﬁng After 1 h

the m xtur s taken and, . .washed with 7% K2 sol uti on
bor oo and corlfRShRIER stifed Br R etk G bR Bot et fiT i ous Nasb04 and
t hen evapor@hesahtrmadlandevamumﬂampgsmltﬁroaglt £ Bdvedephalid ed’mmm@A(pNS{sed t hrough a

col um (Me 0 as an oil.
1H NVR (40%@‘”&%@% /bf%‘&)ato%*ive(cg Pi‘ﬁ‘ga llg&g“ﬁg%% “%El\?%é% 3.93 (s,
3H), 3.07- ZC§H67N@®782(M+1)%a&ﬁta2ed77©96nmuﬂﬁ9952 Gonposnd ﬂﬂ)m aldo dicted26 (M 2H),
2.16-2.02 25(m 1H), 1.73 gnL 2H), 1.05-0.94 (m 9H). M5 m z Cl4H25N2035
(Mr1) + 8% ciffdrabgvagstactuedlihg- 301. [00269] Conpound 102.

(Benzotriazol -1-yloxy)tripyrrolidi nophosphoni m hexaf | uor ophosphat e
("PyBop," 1.28 g, 2.47 mml), HOBt (0.33 g, 2.47 nmol), Boc-protected

i sol eucine (430 [it, 2.47 mmol) were added to a solution of propyl am ne
101 (570 ng, 1.9 mmol) in DCM (5 nL). The reaction m xture was stirred at
RT. After 20 mn EtOAc 5(200nL) was added and the organic | ayer was washed
with 10%citric acid (twice), sat. NaHCO3, and brine. The Et0Ac | ayer was
dried over anhydrous Na2SO4 and then evaporated under vacuumto yield a
resi due which was passed through a colum to give conpound 102 (0.55 g) as
an oil. M5 mlz C25H44N3065 (M+l) + cal cul ated 514. 3, found 514.3. [00270]
Azido ester 104. Acid chloride 103 (2 mmol , Lundquist et al. 2001; see

al so 10 above in the preparation of azido ester 43 of Scheme 5) in DCM (3
nL) was added to a solutlon of conpound 102 (0 55 9, 11 nnDI) |n DCM ( 10

~ ™~ A N aA N . o .



using a balloon and was stirred overnight at RT. After stirring overnight
the reaction 20 m xture was filtered, concentrated under vacuum and then
passed t woughva7mel uim (MeOH. DCM 0- 109 to gi ve conpokadl/Use@ 0014008 ng) as
an oil. M5 nlz C38H66N508S (M+l)+ cal cul ated 752.5, found 752.5. [00272]
Compound 107. NaOH (120 uL, 1 2 mml, 10M was added to a solution of
conpound 106 (170 ng, 0.22 mml) in MeOH (10nlL) at RT. After stirring for 2

hr the 25 rgagio oncmlasgtuumzmta@ffeu(yoiﬂ t%@c&@hﬁé"o?aci’& 108 60B8&Euha £dl HC1. The
reaction mxture was 't hen evag)orate under vacuum and passed through a

reverse pha®epgsliamdeseielbeiog) MS 16006 hidH08. (WolirFCAlfulat&zflﬂéWlfymsW i zation,
conpound 1G4o4p3 ”gém;%%d?% @Jb&%dfﬁ%nﬂhw@& ﬁngwﬂﬁws'ﬂﬁ&&xﬂﬁ&ﬁa hf5 1 ndi cat ed

it was a m xture of rotaners. mz C26H4 M+1) + cal cul ated 525. 3,
found 525. (@CPaE2MBJcsadicd balos). W@fﬂ@ﬁlwy@ﬂ3§db&+@6@a@ulat® 66@9 rfrwild) was
addedtoa I f u , rgcggmaﬂ in pyridine (1 ni)
at heél?elréf{poe g%lﬁarlel%\?\glsigor% i gﬁf%ﬁ%%ragdual ! %t er allow ng reaction
to proceed [80281ihi ghivrpowad &17. ObﬂﬁledLl)onwascwﬁegiof a&fdﬁlﬁ aadelpheN-dsetyl , t he

| atil whi ch
e OO SIS B RTRAS OGS SRR Sy B LR 95 1 e
gl \7/i ?gh d %[(1)328(24]12 ﬁ@q)pcasdam QA lkenel M9 dRISBhefre(Mastry] c«Ein3iad 6f &eﬁ@te@&g—l;%’ .
o1y, 53 85l iy Dy o8Pk gy T grh by ehgids 5,75 17 (i

4H), 2. 18 (Sixtusthvas QirRR3afls 46 Afeeyr 400l the hmidBreIvdd @ri€dunddHyacudm @giOe 85 (M

1o, e e oy Fooutiy engncoid Frval oo nlB R sTRi e

synt hesi s qfm, composonds, pi9t)hz §H,i03H)vem {ON=Usiong,, m) aC45cttd198,9 gsgpared in
t he preceding exa

coupling. . HARUR ,1"&&%&(:@51 %ﬁawé@z&&xlgkée%s(ﬁdv@r@%.&eﬁefaz,.lﬁ@d%5

sol ution of(daﬁ£@9#@§3H51 1@\/!—'0 gt p1 Gz, After stirring the reaction mxture for
10 mn, the corres ond |nglam ne was added. The reaction nmixture was stirred

for anotherl08283ki n sz B 11 Rg mk. WRinmol phsSh vap addyd fog sirtionsfsol ut i on.
The resul ti Hs I ACN: H20,
0 10056 wi 1 H e s R R O S et e
desired fraontitwayanwdregd I%ﬂth‘iﬂtqr 2@ chin thegeagon Mxturo weedprdrvdileryaprodiact .

[00276] Co
phenyl al anlnﬁg ér?%%prj?gﬁ?d %O%O?h&f}% m@@%&@%ﬁﬂ?nﬁ?@&g@%m g(gfo'}ZS 4,
f ound 728 4the @Wpt@plmdctmmglouts‘fuah@@udEWmm @dS mer @:HabOv eMab) stlculgttdir e
(rrr-x) 47k Ougg%)%)und 111. Obtained fromthe coupling of acid 108 and
corrpoun%lO (pr eparation described below). M5 mlz C42H63N6095 (M#1) +
cal cul at ed 827 4, found 82Z.5. [00278] Conpound 112. To
conpound 111 (5 ngy, 6 !l in 2 nL of 25 MeOH was addgd fPd/ C (10% 10 np)

The reactionflaskowa ed with H2 using a ball og ad was stirred for
2 h at RT. The reactilon lIni xture was tH¥d filtered, concentrated under
vacuum and passed}ﬁro gh)a reverse phase col umﬁ%ﬂ@f\l PO, 0-100% with 0.1%
TFA) to give conpound Jg) as a white power. N CA2H62N6025
(Mt1) + cal cul ated 799. 5, fourfd 799. 5. Conpound 112 is al so Mepl cted
30her ei nabove as structtut& (lI11-y). [00279] Conpound 1B4. Obtai ned fromthe
coupling of acid 108 and conpound 113 (preparation described below. M mz
C411- 164N50[DB2 84 1$chema|1Q Wrigt 10l sShohB .thk, syhthewidofTotpou@Oa8QjseCoantound 116.
Obt ai ned from,the f aC| d 108 and conpound 115 (preparation
descri bed b&l lso%nﬁ?%%%é? BPYEN110135 (M-2) + cal cul ated 610.9, found
[5 8 (1)%81 ]Cogo[lﬂﬂlfi%l?&;ﬁp(ﬁth& 0201 GIDIIE(AId f @®d7 hﬁfl@l Iﬁmbllr)u@d @ﬂlfn@f bmgltdffggm\(l@t ) -

npoun bt ai ne romthe coupling of a and

al pha- Ne%ac el PiRsh persaddp intogis L DT plytiensof g BNBITBE ERPC-ACA C ul at ed
751. 4, foundHASieD m%QQ&%&]) &pmwrt@l 12%03 mﬁiohsenﬁeﬁﬁ) i EROAE (BOGHE D@ﬁﬂ et hyl
ester instead of net ester, nml ) was dissolved in 10 n)
cont ai ni ng %%l ah‘amtgﬁec p@é%wwasmd WitHQlF’éltWé&Cl%tSFtrNé@CQe sadution, Af ter 40
mn the m xture was dried under vacuumto give conpound 110 (0.3 g, 100%
as a sem-solid. 1H NWR (400 MHz, CD30D) 6 8.22-8.17 (m 2H), 7.50 (dd, J=
9.0, 2.2 Hz, 2H), 6.58 (d, J= 10.0 Hz-91H), 4.45 (td, J= 9.8, 5.3 Hz, 1H),
4.19 (q, J= 7.1 Hz, 2H), 3.35-3.28 (m 1H), 3.06 (dd, J= 13.2, 9.6 Hz, 1H),
1.55 (d, J= 0.9 Hz, 3H), 1.27 (t, J= 7.1 Hz, 3H). 15[00283] Conpound 113.
HCL (2.5 nL, 10 mol, 4 M was added to a solution of conmpound 118 (2 g,
5.5 mol, Peltier et al. 2006) in MeOH (10 nL) and the reaction m xture was
stirred at RT. After 20 min the reaction m xture was dried under vacuumto
gi ve conmpound conpound 113 (2 g, 100% as a semi -solid. Crude product was
used for the next step reaction without further purification. M5 nflz

PNA ST 1A PN R LN T |

sol uti on of




20222.1, found 222. CO2MeCO2Me 118113 [00284] Schene 19 (Fig. 21) shows
the synthesis of conmpound 115, used in the synthesis of conpound 116,
above. [0808Bj1/@m¥pound 120. DI EA (697 uL, 12 mmol) andPealise@on4dvas vl
ester 543 (627 25 ng, 3 Mol ) were added into a 10 nL DCM sol ution of

6- mal ei m dohexanoic acid ("6- MHA, " 622 ng, 3 mmol) and HATU (1.14 g, 3
mol ). After 20 mn EtO0OAc (200 nL) was added. The organi c phase was washed

Wi th 10% Ci fnlyibGin@Gi Was tﬁ@;drlewwa%hﬁwwa%m an@ ek BlvieMBvasltm¥R by hen dried
wi t h anhydrous Na2SO4 and t he sol vent was renoved by evaporation. The

resul ting re8pyeEondie rﬁﬁ%@weﬂwpgmaﬁe@:@mgh acplama i epng KOAQ Do) to gi ve

gOgApfOl(Jgn %Etg §(V%Q‘gmﬁyl}nnal§0 ?50%%) as ;IHOIII\"\@I NW(4MTI§/IHZC%@3» g%46g (@ H§ j - 2 e,

oH), 2.31-2%. %(ds(m%%iﬁg LHY, 478k @_ld5’4=%6‘q4541=ﬂ)z i w (ts] @BI)HZ R (m

121 Conpoult 130 T1g R YbE! 8P 433 wca | M-S R s o TeA

at RT. Aft eqalchlatedt36@.2nfoxedi3@. was dried by evaporatl on to give corrpound 121

(1 as an whi.ch wa ith r [ rifica
10?:)15H§3N20@b%§9|l1)Qonépaﬂ”’é%l’%’? g%m%%ff?(gﬁ“f@%n%ﬁﬂﬁl% Wb‘élﬂ’é V‘%orrpound 123. DIEA
(920 uL, 5. IZGMmﬂUM&mtrﬁibumﬂer]lZﬂhé bdGuragyas ﬂlnaﬁomﬂ)mameo Sohene 22 and

Exanpl e 25 herein wer e.. a d a 10 ol ut. o pr ot ect ed
G erui i no CEwgubEg 1 B S AT Bty Pl e golisd) YIS Re 1 or 20 .
200 mL EIOAQSM@,BIZGKMH) aahtﬁlawdgaamjzg:fophxasla was washed wit h 1510% citric
acid, sat. ol uti b e ndrie h_anhydr ous
2501 and WAPTE: oriered 2%331%@%8 TRETRY D@Pﬁ&)wgﬁ@aﬁ @%Hﬁassed
through a cpbummho(,NeGEnBEM2 BndliO%4npl 0 YicYEntR1cH0 et adlibd § 1GRILITMPas
dISSO|VedInD|VFé5I‘TL with 5% piperidine. After |h the solution was

evapor at ed RHdRR Fm@%Pretfétee\/%ruBagé%?& B Gaghmel) ps et SE BiHaEe 168 um

(ACN: H20;  OmLO0 %A #ért nfln Yo TAG 2 \st\é@déaom‘ﬂé)&lgﬂng %é@@%bmﬁh MS nt z
C22H4A6N506 (M+1) + cal cul ated 536.3, found 536 0288 rrpound 124. DI EA

(404 uLl5 2. Wheigioacihtht A relusen a(lélzllnenﬁwaétl@nﬁﬁewlt hydegwgled into a 5
mL DVF sol ugi en, o tEQERPMas%‘é%&Jt@ THQI‘GSQU grem(ﬂ?é Wa gseh"ﬁl-lr_g‘héh%zo ng, 0.58

mmol ). After 20 mn 200 was ad he organi c phase was washed
with 10% cieofunen QQE:DEAM:;.0- bﬂ!%)@@glvg@lsgltld (Tihls sabdiwiy disselved th NHE (S mdn dri ed

th 25 4 . id
vaas passggh‘%ﬁﬁ Zjl!#yga@g %ﬁq?%&ﬁwag&%@%@& %Qigt}l%/-%glggﬁg]ouﬁ a!é&%zzle?lmgerrg)
as an oil. thBugl z ra@42¢pIBN2O1OME WA :H.0a)-d 00°%tvath B8 TEA) foqaiveccod@8uil [ 00289]
Co 2 I d 5 nL
SOFE?:J?)I’I o@ﬁ%@u%\ﬁ”%@ﬁ R Tsc %‘Cnﬂ%gd& uredv\%gg \ér6| e:jnbi
evapor at i on[08288] 30Chrhyeuné $24. thikg (@O pbL2 i miibh) and soms@ad &6 mmmg o6t her

ficat i f 5: bt d, Th

M or ' | somePmel RELBREba O mlete Sy S RETRD AE DA MRS "

1H), 7.58 (HATUIZ2Bmf,0.5 Bmbly, AP0 nin 200 fd,EtOAc Sabaddzd. ﬂid)orgaﬁm@as(es 2H) ,

4.48 (dd. J= 133, 8.1 ke M. 4 L J= 7.5 4.9 Hz, 1H),. 3.62-3.38
(m 3H), 3.9%. vzasgefl Wi} l(g%_wtn C%Saéjﬁﬁ_&?(ﬁﬁ SO%H?H a5d bgne, Ityps than di'?gwng 32-2.21
(m  2H) 25 2. ahhydro@2N4,B0, %ki)the Et@&'e]va&'iatédm“hél’@sulnﬂg ﬁagrdlle %Qs ﬁa’%edlll'ﬂ))ughla 70-1.49
(m 7H, 1.19 (d, J= 7.0 H. MS nmz

C33HSON708 C(Or{mt) (MefukDGM: aP(%Q?/ )6“? le& COIFIB?}W& 16‘? 52240@&1%%01%}15 Méc heme 20

[ 00290] Sch@m%&%lg@/[gl)*%g]}u@@@g@ggr]@ung)gaglgems of conmpound 131, an
i nternedi ate used for 59 conpounds of this invention, [00291] Conpound

125. Conpoul@8289] ofcmﬁélﬁ (Gorgpoupd P2 FAHME, GWASmEISSES diselyed in@ STHE (20nL)
and di met hthE %1%&%1 éfjﬂz% DA (£ 1) 3 hTﬁé Il}nmuﬁ%v%&’é M 8D VR ARt NaH (552

ng, 13.8 in portions over reaction m xture was then
pour ed Bht oths m@ultmsrmmpog@d LAS s, uset @N@ouv@gthmﬂcat@nt Frem N Bt ¢ BKtyre xt ur e

and the or %8 (fp. m%?ners was obtained. The major isomer is reported: "H NMR (400 MHz,
CDs0OD) 6 8.27 (d, J=7.5 Hz, 1H), 7.58 (dd, J=8.5, 1.9 Hz, 2H), 7.21 (d, /= 8.5 Hz,

- 04 -



was washed wth brine and dried and evaporated under vacuumto give a
residue. The resulting residue was passed through a colum (Hexane: Et OAc,
0-100% twogouer11Zgonpound 125 (1.2 g) as an oil. 1H NVRCTAGR01Mez407£DCL3) 6
8.12 (s, 1H), 4.95 (dd, J= 10.0, 3.3 Hz, 1H), 3.89 (s, 3H, 3.50 (s, 3H),
3.45-3.40 (m 2H), 1.93-1.79 (m 2H), 1.74-1.65 (m 1H), 1.20 (s, 9H), 0.84
(d, J= 6.8 Hz, 3H), 0.80 (d, J=6.8 Hz, 3H. M5 mz C16H29N2045 2 (Mr 1 )+
cal cul at ed 69 (f ound. 8 (da. 2= B@o@azﬂz @quug@d 1267 s G}yl oxane (1l

4 mmol) was a sol ution of oun 86 mml) in

MeOH (10 i3 R h 2 Sh ot e, 26 S en B, 370t o i, o5 M, the
vol atiles VG OHEVaROral Gl URL VRSO G YG0BAMOUNG 120 (6071, g) as an

oi | which was used for the next reaction ste hout furt purification.
M5 m z Cl2H2INZ035 7(NH2 PH).d el 7cdil.at o0l 8 278Hz, 6H)oMSdn/2¢3aHsc[N302@@T1)éorrpound
127. To S f nd 126 (616 ng, 2 mol) in DCM 25 (10 nlL) and
Dl EA (1% nﬁofﬁcld%éa%ﬁé‘ E)HH(P was added conpound 103 (Schene 17, 6 mmol)
in5 nm of e fc%?r% (pn mxture was stirred for 3 h at RT. After 3 h
the reaction Xture was poured into sat. NaHCO3 sol ution and Et0Ac. The
organi ¢ phaggoips Yashedo p“lé QZ?EHO%’th@S&hﬁ%ls Mmﬁgﬁfaqg@tﬁqnte%%m'iéasu' ting
resi due was passed through a col um (Hexane: Et 0AC, 0-50% to gi ve conpound
127 (594 ngusecrmna&glgac)@mﬁndwﬂthlsmesva (400 MHz, CDC13) 6 8.18 (s, 1H),

?m471|(-|)d J_@ﬁ”?é gi@ﬁ”ﬁd Z f %Oﬂlpgﬁd(ﬂzf S]fiign%e ggszg?};%]f%.& %ﬁgsflvéﬁgp 3. 95

1.84-1. 70 (H4F Q9mL) and@inmtihzBufam (1 2k, 12,438m01). 20 thinsolutH)n wds, Qded WaH J = 6

161 07 ' 148 5pier by Ghnodfhs i Wbl w3 e SR iRl e 46 %362

32. 24, 24. 3310 saONH3Cl bButib 8., EtOB.c 2oy added 82the Wctlﬁnﬂn@ﬂlﬁ%éﬁﬁil‘tlﬁ@d@ar(m@ﬂa)sd-

calculated 412, 2 12. 3. 00294 und 1

hexaret hyl di'&i't ﬁg?dd‘glﬂtnb l@ﬁ%,ﬁ“e%a.“%ﬁv?‘% dlﬁlqgr?@cmm %Z)Ofg“feoﬂ rﬁ%ﬁ‘é‘* ig‘]f ution) was

added i n]E 0 @sultnfg r¢Qdl vl?ds)pa:sgd thdu@h a@i)luﬁmmﬁdemC 05@0%y to Gvel 2 mml ) at

-43 C. After 20 mpn..c und 1 e, _et 97 was

naded At chompontd Doaao TP it RS Sl e SR Y 483 g v

ltmﬁurled i nt 0108(at3 3 Mﬁ; ml(mtafgm 5(Ets0AT), 3\/&5»3%% ,alq!}iqem 1Azf9t(ﬁf 2H¢par atl on of
e |layers, ic phase

was was

anhydr ous mbé“sé}@émdl hb2d6) %hpgf‘éﬁlrdveﬁgﬁl% 3&%%8%& Mor?SfﬁﬁéHaeMém ng
resi due masm@@iggngmgmh)?ca%lamﬁI-[Ie%gﬂ@gﬁtj)Ac 0-50% to give conpound
129 (51 nmy) as a sem solid, 1H NVR (400 MHz, CDC13) 6 8.16 (s, 1H), 5.70
(s, 1H), 5.189292% Gempopnd13g HGlp diogampy 1y, 4 pmol)pvay adged tq pyolutionag (g, J=
10.6 Hzy, 1H) omp%m%ZlZ@qo 7%‘1 %é-m?no'l’jzm B@@H (l%nli_’lg) :al“héfleaétmn rﬁll)'(l)u’re %as?szlrr@ﬁi at J=
1510.5 Hz, 3H), . - 68 (m
2H), 1.37- 1R121Af(q1n201314+) thelvciazﬂes v«pr@@ap@rpteiamw v%@nmwave mmpqwé 12@D013) 6

52 a5, 43, S3° g oot tichiis fold bt R wadnsap Wil yubpligiealih, 57, °6- 71
20. 45, 19. 69S m/BCLH, NO: BB+ IVEakuata@2fBU0NBO6S7Y M-1) + cal cul at ed 526. 3,

126 (200 g0 56 Cadirdr 10 BER gy ARl PR A T Red

5 nL Et @AC (\A/DtniL)lanld DIKA B0 nidy, l(liﬁ%)ol)at 5P€,.wakhddadeaspowr 1B &Sdbemad7.evacuat ed

d filled ' Af t t t RT, th
it ure v PED0G Bl ST EedBieUBR Pl s Ol PR Ealalh & ’
chr omat ogr aqaiitym(l 511>aﬁre %@Jhraﬁtho O, M‘Pbco3tsolﬁﬁﬁtumdl EtGAc(the dﬂ@)mc\qﬂﬁseobt ai ned

as a solid. N4Q75 + cal cul ated 625. und 625. 5.
00200 ComSarng e S AR B DAL e “?)W%S@aﬁﬁ%q)f%%ﬁ added
to a sol uti@mumi (mmquoszkcl@ﬁo%% gﬁ@,co&p&tﬁldm|(594lrﬂg ¥0%9yks a semi oil. 'H

1, 2-di chl or.oet hane m xture was evaporated and

passed thr ok 40 9%@9%5%8@%&%@;\1’( 20 Havl b2 00 (Mhdber, pH 7),
5-100% to goie1eaaPanNddod3bs(B41rMD3.08%, 315 8l44qs, 3M5 BOM 23 Q%r 151N4075
(Mt1) + cal cul ated 611. 3, foung 51%p(br§sak zt tﬁe %@0 acetal) I%'xanpl e 24 -
Schenme 21 [00297] Scheme 21 (Fig. 23) shows the synthesis of conpounds of
this invention using conpound 131 as a precursor. [00298] Conpound 132.
Conpound 60 (Schenme 8, 200 ng, 0.57 mwb) was dissolved 5in 2 nL DCMw th
20% TFA at rt. After Ih the volatiles were evaporated to give conpound 132
(200 ng) as a yellow solid, which was used wi thout further purification.

[ 00299] Conmpound 133. DIEA (43 [it, 0 2 mmol) was added to a DVF (1 nl)
sol ution of conpound 131 (30 ng, 0.049 mol) and HATU (22.3 ng, 0.059 nmol)
at -43 C. After 10 m n conpound 132 (15 ng, 0.06 nmol) was added. The

m xture was then 10 raised to RT. The final m xture was passed through a
reverse phase coI um (ACN: (20 mvl NH4( HCCB) buffer pH 7), 5-100% to give

o A NN o o AL ™ /AARIASAANCNECS 7 RARA. A



15 net hanol and the pH of the solution was adjusted to 1 with 1M HC1. After
stirring overnight, the volatiles were evaporated and the residue was
passed t woughv/mE7z4ever se phase col um (ACN: (20 nmM NH4( HECB)ushubfeto7s pH 7) ,
5-100% to give conmpound 134 (0.7 ng) as a white powder. MS niz CA40H65N6075
(Mt1l) + cal cul ated 773.5, found 773.5. Conmpound 134 is al so depicted

her ei nabove as structure (II11-v). 20[00301] Conpound 135. Conpound 133 (2
ng, 2.4 !'lnpyj 1@@%%@89@4{@@1«1@ ﬁ{ﬁﬂﬁm(m oranak. jandnt ha), mcma Ahe

sol ution was adjusted iI . After Stll‘l‘lﬂ% overnig th

e
m xture wasd %Hﬁpﬂﬂa@ %‘Oéﬁ(ﬂmt?@ r @ﬁMB&(lQ\laMHﬁaQEQH) ¢ h %Qi@rlﬁ%@r é@b?%e phase
colum (ACN 4203 18 DAL §1068 )% 4 Dyafd782 7Dl 79 405181%0&9 3594946 pfgpound 135
(0.4 ng) as a white powder. M5 mz C42H69N6O75 (Mr1l) + cal cul ated 802.5,
f ound 801. 518. @5@@%@@.@@ MI§ 54 §18Hlso@bocﬁe(ybi[t1t)e@lw@t@| 43Bofpanddl2st.r uct ure
(IHr-w ., 2 a met hod
for maki ng I?orrp undonipéfgﬁng%f%?asgalg&glgg%n}]?gh (ﬁmgz gG{olgDﬁhﬁlngéH@§FMOunds of
this i nvent0.3i. m[00®0&hHe @dnrtmhwds a]d:éﬁd 1nNezd“—HE SD@HIILD.SOIG.WOfSOHmQ)in)i 19As added
to a 20 nL SO i on ofT 5 chene 8
(1.65 g, @B blf% mn}ﬂl)[ er stl rr| ng rgbner n| %Ifd\,\‘tztﬁzog??l Oﬁl’g%gugblgﬁ |§on was
adj ust ed tmlﬂ%ﬂlxhas&hlldd:dCAftaltzh'r mopﬁﬁmomw&muaiandmhmfeamhemnhmms 200 nL

Et OA dd Af t ti th dwith b
i od w i n yarooy B3R B it BRo Rk A0kl PSR TR SRR vas
passed tdr oig brgame phdsavag Wedbell PEMbrifke, 1089 withaghyd@uc NSOy aad thdGol(cht 2 g) as

il. 1H NVR ( 3 8.21- 57.41-7. 32 2
2n6(2)| (d, J-re@oée eviﬁ%ram%f l)ﬁs"gﬂf‘g(rFﬁlduflyf}aS péssﬂ%%guélﬁa ‘H}‘mil—l) 2(310 (I(;?j J=
13.3, 7.2 F@-Iexﬂﬂé)EtOAcRﬂ-S(("ﬂ)to%rve%o&phﬁbd 139&51 rﬂ}g)daly a(i§m1 @)Hﬁl 1I—iﬂ@/ﬁ@€4b000”pound
137. DVF-di-t- Butél ace S M | uene
sol ution of MEgnpBLkYo &é@(s( 1285#8(5 dH3e- el = é%“f@%“@ 5Af’~1(%r]1@ Yila the

reaction m ghuLg9 341@%@91 & g ﬁ@hwmﬁ @1 pesatadm, THE 3Resi due was
passed througﬁ 10mi col um aﬂgxan{@a OAc; O- )a q\r}ne cg oznd 137 (133

o) 5s & Ol HEAHWAZ {400 NI, CRoDST 51 Bim ol his ¢ RS GRy 2Tt 3692130 (m
2H), 6.39 ( 1}%—1 - 1@851115 1'8'?13 13&‘%1\41%1(1@%1\&}@2 obcﬁ% 1375511 173'7% 175132@3 (dd, J=
13.2, 6.2 d, 1.5 Hz, 3H),
1.47 (s, 9I—D61 9]?:13‘@’(195128945) 78, ﬂ‘b@@@g]@@nﬁbbh&ﬂ@zﬁ 2@03&9@?11&619L§71 0(1540 ny,

#)Z(EUFLmL]Z %%angél%ggng(za%o?ﬁé%ﬁ?dw%% H?Cﬂﬂé B6 %"/%,\?r ‘“ﬁj(g%dthou?l ng a

bal | oon. Af@é*rl)s¢aﬂqulated@26\3efonn@m4 Hfbrd@ing ohthe N, Qtacmd) vvas filtered and

C1rosngba PR CEpERTRTAR GG Ra,8S oy PR r MR,

Conpound é3&06@1§pﬁ:—)w¢ra§x&ed m$mmtom&gthmmglfam¢ ﬂ’@%)fht(r%(lihmactib@% 20
were m xe n a m r an . V. V). unaer. .a rogen

ol Foon o e Sap ettt Ry R R sy et ind e ¥ e
sol vent s ewviapanatevas fitteed Macte 5ot @da}é@ra@@rm@diladluﬂ;ﬁﬁhl(o%tdg@bhﬁ@io'&,| , Which
was used for t . re Jon ste i ut furt urlflct on. MS nlz
C12H22N204 Wﬁ%c%ﬁiﬁ( éf%’&‘l’%‘g@\q‘éb iR s 2 ta“’f’gé%‘b find 139.
Conpoungk 13(8311({;13&405 (m@%amkeh 625ﬂrﬂomlmx(§ml5d| net hyl s. | yI 25 chl ori de

(" TBDVBCL, ' were m xed

4.
L ook o i PO St Rzl € 2, By Q0B (IOl ) B 2\ T
di succi ni m é%wno%ﬁ&cﬁﬂ&uﬁd %Qm m% 096 nithdPBin TURD 1 2anikdehabd A k22 Rad2 nMDI )
were m xed i n anot her DVF at RT. After 1 h the two sol uti ons were
m xed and tHe Gﬁb@trw@rfv\w ﬁwaﬁﬁrat@é angrpasspd thapuel pirgversa ghepg splmgRACNERDAC was
added and t{g <Al (Ht'd%j‘tt) P &ﬁ)"@%b@ﬂ)ﬁ%‘gﬁd@ coREBEA: 139?4%&) RGisHi@Res bri ne.

The organi ¢ phase was dr ous d evapor at ed under
vacuun13Whem¢éédkﬂﬂﬁgsﬂMﬁ[ﬂaécmasdﬁhb%émmﬂﬁﬂ@ﬂgﬁ*al@Gﬂh@ﬁw@N®CH DCM 0- 10%
to give conpound 139 (7 ng) as an oil. M5 mz C38H48N508 (M+l)+ cal cul at ed
702, found 702. [00308] Conmpound 141. Conpound 139 (10 ng, 0.014 mmol) was
dissolved in 1 nL DMF with 5% pi peridine. After 20 mn the solvent was
evapor at ed under vacuum and the 5 residue was m xed with

N-succi ni m dyl1-4-mal ei m dobutyrate 140 (5.6 ng, 0.028 nmol) and DI EA (5 uL,
0.028 mmol) in 1 nL DM. After 10 m n-vbe solvents were renoved fromthe
reaction m xture under vacuum and passed through a col um (MeOH. DCM O-
209% to give compound 141 (6 ng) as a solid. M5 mlz C31F145N609 (M#l) +
cal cul ated 645, found 645. 10 [00309] Conmpound 142. Conpound 141 (6 ng,
0.01 mmol ) was dissolved in 1 nL DCMw th 10% TFA. After 10 m n the sol vent
was evaporated under vacuumto give conpound 142 (6 ng ), used for next
reaction step without further purification.



Exanpl e 26 - Schenme 23 [ 00310] Schene 23 (Fig. 25) shows the

el aboration of conpound 142, nade per 15Schene 22, into a conpound of this
i nvent i orwO[20031M1349 Conpound 145. HCL (30 unmol) in 150 eCT/USMEOl4was added
to a solution of conpound 27 of Scheme 2 (5 ng, 8.3 umvol) in 0.7 nL MeOH
at 5 C. The tenperature was allowed to rise to RT gradually. After stirring
overni ght the m xture was evaporated and dissolved in 0.7 pyridine. To this
sol uti on vwag.addet AgZ0n42B8 uL, 296 ummol) at 5 20C. The tenperature was
allowed to rise to RT gradually and after stirring overnight 50 ul_, H20

was added. @bren 3sdheinbel viak.at) kiesvsWassyahaposot@odiid of e ihestibd st r esi due
was evaporated to give conpound 145 (4.7 ng) as a sem solid. MS mz
C221- 145N40°2)5“P(0Md1 1 a8 3PEsiaeled 569. 3, found 569. [ 00312] Conpound 146.

Dl EA (6 uL, no¢, n a vagdded to
54, otk RS A0 Mg e T30 2 SRttt

8.4 unolj aifr 28nicDCN with 200 ThiAnat it Adter Bsthe vo ﬁ@lews‘@? Ayl (pased through a

reverse ph AR nggg to give
conpound 13%) (p%Qﬁde?i § as )ga% |te‘l>lg§)}{d h“gﬁ?ieg%é%?ﬁlfg%lﬁi %%%%% (Mr1) +

cal cul at ed [00299] 5, C@de 1D PIFA @ mpoliAthmalbwissddedsto addF ¢t wdl) her ei nabove
arop of sarorsing! fgppeind b 1eT ba QIRHAG AL AT 20 s oty bt IR 07 oF
conpound 14%. AZtenf) min ®mpnmicblﬂrw5 mpElAT0$ hinob wag pddbd6 The mpityre wAkthen 10 mi n
but for . bt Aer w08 IR R AT G phR hAEAER Y TT e
m z C53H80Nﬁm3[HE(H(Mk)].buffec@IPbDl iﬂ@@%)]l@%ﬁfe&pmf)Md3ioﬂ)4mg)@@mv\(1mad 147 is

- At not ubuBeRD M At avasd VS Bt 3. iR BRIk o 25
above) was adﬁi@pmm&ﬁdrelrﬂb&e a@st&chrmlﬂtu;re of diastereoners 148a and 148b as
was. di ssol IR ooy e TorhER I8 b SOy Do R B 3 1t h
sol vent 5 wem&haoapRrtaé s ofihd s@lﬂ@oﬂ’\e@l AdpStelas] Ras wmchm@mr@lgr everse phase
col um (ACN: H20Q; 0-100% wth 0.1% TFA) to give a 3:1 m xture of conpounds

149a and 14%rnla*ﬁéhmlwes|%ﬁ%\fap?rﬁteéﬁp%thﬁf%tduﬁ @amseéégqogﬁbﬂrewﬁ%ct ure 149a
by conpari qglawt%hMM%m@orrﬂmm4(Hb©3mu&%ﬁ 73/' sttbot/@%o gﬂ\/@cmqi@ﬂd 394 hentic

sanmpl e of conpound 149a rade from conpound

- 00316%
Concent r at e@-7HND3s @ YAt poydeighdS ﬂﬁﬁ@desN@Sz@éﬂp Ealeudaa Safouad

sol uti on ofce;de@aﬁamﬁwsaisaab@aeciﬁ&elﬁﬁ%bé h&iru€liredtv2006; 6 Mg, 0.025 nmol )
at 5 C After he sol ution was poured onto m. of cool ed 7% K2CO3

sol uti of® 1003A1] Et Oaeranad 13hHeborenpaed 13342 ey, 2dapeel avisghssobvpéindl yahine phase
was dried r.af | ever se
phase. col untoT KERALBlS AEoREyitfnsef SR AFiARE BES Al OBl B.EEHCTST (5
ng). 1H NVRigt0@e Migyre GBS 0Dpofitcd. aBT the r&idut mas Pidped thiroBeh 7 redOrs¢ phas@H) |
3.69-3.58 4 61 4-1.91
11 Bt R i anatged Ayl gl foolirigRe ghMhahPhas f P95 5 O
m z C12H12N2GVas @Miiie powddrcMiSat/e 0., PaND;S @(Dtl]’)ﬂcaZcSiBated 02.5, found 801.5.

25  Compound 135 is also depicted hereinabove as structure (ITI-w).
Example 25 — Scheme 22

[00302] Scheme 22 (Fig. 24) shows a method for making compound 142, useful as an
intermediate for making compounds of this invention.
[00303] Compound 136. NaOH (800 ulL, 10M, 8 mmol) was added to a 20 mL

30  solution of THF and MeOH (1:1) with compound 59 of Scheme 8 (1.65 g, 4.37 mmol).
After stirring overnight the pH of the solution was adjusted to 1 with 3N HCl at 5 °C.
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10[ 00317] Nitro conpound 151 then converted to conpound 149a as foll ows:

Nitro conmpound 151 (5 ng, 0.01 mmol) was mxed with Pd/C (10 ng, 10% in 5
nm. MeOH awoORM1/0inx9f | ask was filled with H2 using a bal lpowrus20wern7d h t he
m xture was filtered and evaporated to give conpound 149a (4.5 ng). 1H NMWR
(400 MHz, CD30D) 6 7.08-7.03 (m 2H), 6.83-6.79 (m 2H), 3.51-3.41 (m 1H),
2.84-2.78 (m 2H), 2.68-2.58 (m 1H), 152.04-1.92 (m 1H), 1.60 (d, J= 7.8

Hz, 1H), 1. Aﬁer(edapm]a'tloz oPihe KBverdiboo MB BWOA ¢ Ghe mwm&%&&m Ged cul at ed

223.1, found 223. This NMR spectrum was the basis for assigning the

struct ur es %Eantl%@laﬁﬁa‘f\’%ﬁrw@b‘?ﬁp‘@ﬁé‘mneo‘ﬁﬂqdh’@thl%w@@%a §Qda@4@%1¥3t94°9’0 m xt ures.

[00318] A s f E&gm r A ase col um
20 ( ACN: H20; r%g%%h%?{gﬁﬂgw%% T%&Vﬁgﬁgﬁf ltrlg}\g%{?lglri?s@\//[\n (fx@){ﬁl% glmnor i soner

were col | ecQO@moamﬁdlﬂﬁjbﬁth by anedl. HWR@@QIMH%@W@@L&QI -$vb3 (N, treated with
TFA and Mﬁpﬂfﬁﬂvﬁﬂtﬁ@z =K OHD- 15{)\{%%%%%@@%%??%%@%@ 1}4%@ ofvaporat ed

to give a product S assi gne aft’ér conpari ng
its NVR spe@tlrlmml g2 Hndﬂ{)olf7b(dmbeur2d{zléaa1@dmi)nd 149b: 1H NMVR (400

9%14- (Z:DggD% [%33@?6 TC%;’%O%% 1;#) I?M% H%%%Zaﬁ?ta]l((l g‘L/L %ll_lgn’n(iﬁ{)was i(?ﬂ.?é% zggh‘lL( m 1H),

1.21-1. 09 (tdluedersomtiznblﬁcorﬁjd)md [B0310igGhpomotist 1356, AMBH) nid8a, and 149b

e At mot b fSHORD PR O 1 SR LA e e ET A S DB P

al phaI rr;ad héd ccgﬁrﬁ)lu(HdXSndﬂﬁblAl&_ﬁ((liSO%B fol géed doghpbitiel ByrqI?fBth)casappngamMR e 17)
exenplifie : [ i anpl e
can al so be(4§(8&£fzocwgalt9 ]é)r?IJI{ ggéi@f %)fg@rr gplgvg%%%n(ad et %{?1 ]gélga’escrl ption
of the inverx) 983 (mghtwampaﬂsmdaw 13a2 8. zcm aH)y2. 90 (dexc uss Vel Mz,
concerned with particul ar par of the invention. It is to be

under st ood tRat 6t s’ |1§H6r3fei ]aﬂ QS 9%&138&9@% ence, that a particul ar

feature ”BY[Obﬁlsgd@Mﬁﬁbtunéi @zmoﬁlpgmrlswﬁo hdq. ﬂm@gw@ Wn@n@% i's
di scl osed, and that the disclosure herein includes al go riate

conbi natd o ddN Hak@Rmak) were pdsled e 3 mitwe Oﬁpﬁf‘/é%@d\’[e%é%%\l@bé m Yarly,
al t hough t hg,.y Wab Al \fvftIgH% &ﬁnfa[‘l?allgﬁé %ﬂepgirﬂﬂgo%%{l Rt RE! tﬂé Ridt@eSRECI ficC

5enbodi nents of the I nvention, Is to be unders ood that where a specific
feature is fiosed @é@dnqemtraetwomtcempow 132 pB0mD ek arcoiirglid Mdm/znbodi nent ,

such featur@ B ﬂlz@ gea‘tb%?a‘?ed3t793tﬁ‘ﬁm?ﬁ3e(%ss t{}gprl ate, in the context of
0 i Wi

anot her fi gure or e n-conbi nat’i on anot her feature, or in
the inventi [@ﬂ306ﬂ1 g€meraahd 138. [QOERLHd R { hemg, Wﬁinemi)hed ﬁd/éis(éﬁtngl, Hent i on

has bee describ in

enbodi rrgonltos érf lxei nvé%tnﬁoﬁllﬁt%rgﬁgwpwanﬁﬁéllsuc %éeé?g}lr %fnb% Ooéll ment s.

Rat her, t heR”Eomtm stiriing becrnightehd modure svadBfidredechdhlye sohenampmmm wkled ns.
REFERENCES 0032 Full cit e references, cited in
Sbbr evt at sdpaun vyt PR g bl S AT R RE S eF er i i s
speci fi cat i @ithoat ﬁl_riﬁérgmhﬁagloba/ls\lﬁ/? EaBIIZI;NQm (.L\E%bés@cmmcg%zggc&ﬁmd 823. [ 00325]
i ncor porate ei r ence fo

[ 00326] Abe[(ag{be’ | _,80%%;,1% OFIROYBY %‘7388 1%&%8@? mgpol), e@é’ 33%?8%8‘2’%53%8
(2008) . 28B0yshi®ide TBDMSCI; £9 12683 Bndl 20U GhidaBad asuprooosahinal wete al .

Bi oorg Med.  Chem Lett. 2008, 18, 2996-2999. 20 [00327] Ba asubr amanl an et
al .. J. dmlx@]g}n]lm WF atRT. F'Zrnjoc ngtgctgdlmtrulhne (24 mg, 0.06 mmol),

disuccinimidyl oxalate (“DSO,” 8 mg, 0.06 mmol) and DIEA (20 uL, 0.12 mmol) were

mixed in another 1 mL of DMF at RT. After 1 h the two solutions were mixed and the

mixture was kept at RT. After stirring overnight, EtOAc was added and the solution was
30  washed with 10% aq. citric acid and brine. The organic phase was then dried with

anhydrous Na,SO, and evaporated under vacuum. The resulting residue was passed
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[00328] Davis et al., US 2008/ 0176958 Al (2008). [00329] Doming, DE 10
2004 030 227 Al (2006). [00330] Domling et al., US 2005/0239713 Al (2005)
[ 2005a] . WO[200381349Dom i ng et al., US 2005/0249740 Al (PQ0A)S20120080% . 25
[00332] Domling et al., Ma Diversity 2005, 9, 141-147 [2005c]. [ 00333]
Doming et al., Ang. Chem Int. Ed. 2006, 45, 7235-7239. [00334] El Il man
et al., WD 2009/012958 A2 (2009). [ 00335]

through a column (MeOH:DCM, 0-10%) to give compound 139 (7 mg) as an oil. MS m/z
CasH4sNsOg (M+1)" calculated 702, found 702.
[00308] Compound 141. Compound 139 (10 mg, 0.014 mmol) was dissolved in 1 mL
DMF with 5% piperidine. After 20 min the solvent was evaporated under vacuum and the
5  residue was mixed with N-succinimidyl-4-maleimidobutyrate 140 (5.6 mg, 0.028 mmol)

and DIEA (5 uL, 0.028 mmol) in 1 mL DMF. After 10 min the solvents were removed
from the reaction mixture under vacuum and passed through a column (MeOH:DCM, 0-
20%) to give compound 141 (6 mg) as a solid. MS m/z C3;H4sNgOo (M+1)" calculated
645, found 645.

10 [00309] Compound 142. Compound 141 (6 mg, 0.01 mmol) was dissolved in 1 mL
DCM with 10% TFA. After 10 min the solvent was evaporated under vacuum to give

compound 142 (6 mg ), used for next reaction step without further purification.
Example 26 — Scheme 23

[00310] Scheme 23 (Fig. 25) shows the elaboration of compound 142, made per

15 Scheme 22, into a compound of this invention.
[00311] Compound 145. HCI1 (30 ummol) in 150 ul. MeOH was added to a solution of
compound 27 of Scheme 2 (5 mg, 8.3 ummol) in 0.7 mL MeOH at 5 °C. The temperature
was allowed to rise to RT gradually. After stirring overnight the mixture was evaporated
and dissolved in 0.7 pyridine. To this solution was added Ac,O (28 pL, 296 pmmol) at 5

20 °C. The temperature was allowed to rise to RT gradually and after stirring overnight 50
uL H,O was added. After 3 h the volatiles was evaporated and the resulting residue was
evaporated to give compound 145 (4.7 mg) as a semi solid. MS m/z Cy7H4sN407S (M+1)"
calculated 569.3, found 569.
[00312] Compound 146. DIEA (6 uL, 34 umol ) and compound 142 (5.5 mg, 8.3

25  umol) were added to 0.5 mL DMF solution of compound 530 (4.7 mg, 8.3 ummol) and
HATU (3.2 mg, 8.4 pmol) at 5 °C. After 20 min, the resulting mixture was passed
through a reverse phase column (ACN:(20 mM NH4(HCOs3) buffer, pH 7), 5-100%) to
give compound 146 ( 4.5 mg) as a white solid. MS m/z CssH7N001:S (M+1)" calculated
1095.5, found 1095.5. Compound 146 is also depicted hereinabove as structure (VI-r).

30 [00313] Compound 147. DIEA (1.4 uL, 8 umol) and a drop of saturated NH4Cl
solution were added into a 0.5 mL DMF solution of compound 146 (2 mg, 1.8 umol) and
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Hanel et al., Curr. Med. Chem - Anti-Cancer Agents 2002, 2, 19-53.

[00336] Hoefle et al., DE 100 08 089 Al (2001). 30 [00337] Hoefle et al.,

Pure ApplwGhemo012293, 75 (2-3), 167-178. [ 00338] Hoef PeTaAIS2@0/0440TS
2006/ 0128754 Al (2006) [2006a]. WO 2011/ 017249PCT/ US2010/ 044078

[ 00339] Hoefl e et al., US 2006/0217360 Al (2006) [2006b]. [00340] Kaur et
al ., Biochem J. 2006, 396, 235-242. [00341]Khalil et al., ChenBi oChem

2006, 7, 671%@@%1 611%)9%%01)-%%}% fifn tﬁé mixt&@%§ asﬁ%&hroa%%rev@%ﬁ
9839- 9844. [00343] Leanon et al 009/ 002993 Al" (2009) §oo344]

Leung et al columygﬁgaﬂ}QMMg‘j_Ingﬂpg(tg@’@QPH 7), 5-100%) to give compound 147 (0.
mg) as a semi solid. MS m/z Cs3HgoN11012S (M+1)" calculated 1094.6, found 1094,

Compound 147 is also depicted hereinabove as structure (VI-s).

5  Example 27 — 4-Aminotubuphenylalanine diastereomers

[00314] Compound 122 (Example 25 above) was determined to be a 3:1 mixture of

diastereomers 148a and 148b as follows.

NH,
BocHN j BocHN i
CO,t-Bu W SCOLt-Bu

148a (3:1 mixture) 148b

[00315] Compound 122 (10 mg, 0.026 mmol) was dissolved in a 2mL mixture of TFA
10  and DCM (1:1) at RT. After 3 h the solvents were evaporated and the residue was passed
through a reverse phase column (ACN:H,0; 0-100% with 0.1% TFA) to give a 3:1
mixture of compounds 149a and 149b. The major isomer in this mixture was assigned
structure 149a by comparing the NMR spectrum of the mixture with the NMR of an

authentic sample of compound 149a made from compound 150.

NH,TFA NH,TFA

TFA*H,N TFAH,N

CO,H W SCO,H
149a (3:1 mixture) 149b

H2 NOZ
Pd/C
H,SO,
-

HCI*H,N HNO3;  HCI-H,N
CO,H CO,H

151 150
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[ 00345] Low et al., WD 2009/026177 Al (2009). [ 00346] Lundquist et al.,
Og. Lett. 2001, 3, 781-783. [00347] Neri et al., ChenmVedChem 2006, 1,
175-180. woo{1003248] Patterson et al., Chem Eur. J. 200CT/UB301095848 9541.
[00349] Patterson et al., J. Org. Chem 2008, 73, 4362-4369. [ 00350]
Peltier et al., J. Am Chem Soc. 2006, 128, 16018-16019. [ 00351] Reddy
et al., Mdl. Pharmaceutics 2009, 6 (5), 1518-1525. [ 00352]

[00316] Concentrated HNO; (10 uL) was added to a 200 uL. concentrated H,SO,4
solution of tubuphenylalanine 150 (Peltier et al. 2006; 6 mg, 0.025 mmol) at 5 °C. After
20 min the solution was poured onto 2 mL of cooled 7% K,COs solution. 10 mL EtOAc
was then added. After separation, the organic phase was dried by evaporation and the

5  residue was passed through a reverse phase column (ACN:H,O; 0-100% with 0.1% TFA)
to give nitro compound 151 (5 mg). "H NMR (400 MHz, CD;0D) & 8.27-8.21 (m, 2H),
7.56-7.49 (m, 2H), 3.69-3.58 (m, 1H), 3.07 (d, /= 7.2 Hz, 2H), 2.73-2.61 (m, 1H),
2.04-1.91 (m, 1H), 1.64 (ddd, /= 14.7, 8.2,4.9 Hz, 1H), 1.20 (d, /= 7.1 Hz, 3H). MS m/z
C12H17N>04 (M+1)" calculated 253.1, found 253.

10 [00317] Nitro compound 151 then converted to compound 149a as follows: Nitro
compound 151 (5 mg, 0.01 mmol) was mixed with Pd/C (10 mg, 10%) in 5 mL. MeOH at
RT. The flask was filled with H; using a balloon. After 1 h the mixture was filtered and
evaporated to give compound 149a (4.5 mg). "H NMR (400 MHz, CD;0D) & 7.08-7.03
(m, 2H), 6.83-6.79 (m, 2H), 3.51-3.41 (m, 1H), 2.84-2.78 (m, 2H), 2.68-2.58 (m, 1H),

15 2.04-1.92 (m, 1H), 1.60 (d, /= 7.8 Hz, 1H), 1.18 (d, /= 7.0, Hz, 3H). MS m/z
C12H19N>0, (M+1)" calculated 223.1, found 223. This NMR spectrum was the basis for
assigning the structures of the major component of the 148a/148b and 149a/149b
mixtures.

[00318] A sample of compound 122 was passed through a reverse phase column

20 (ACN:H,O; 0-100% with 0.1% TFA) and the fractions with the minor isomer were
collected and lyophilized. The resulting product was then treated with TFA and DCM to
remove the Boc group. After 1 h the solvents were evaporated to give a product, which
was assigned to be compound 149b, after comparing its NMR spectrum with that of
compound 149a. Compound 149b: "H NMR (400 MHz, CD;0D) 7.36-7.23 (m, 2H),

25 7.22-7.09 (m, 2H), 3.59-3.40 (m, 1H), 3.04-2.84 (m, 2H), 2.61-2.45 (m, 1H) 2.07-1.87
(m, 1H), 1.73-1.58 (m, 1H), 1.21-1.09 (d, /= 7.2 Hz, 3H).

[00319] Compounds 148a, 148b, 149a, and 149b can be used to prepare compounds of
this invention having a 4-aminotubuphenylalanine subunit, where the stereochemistry of
the alpha-methyl group is defined, utilizing the synthetic approaches exemplified above,

30 mutatis mutandis. Compounds 82a and 82b (Example 17) can also be put to similar use.
[00320] The foregoing detailed description of the invention includes passages that are

chiefly or exclusively concerned with particular parts or aspects of the invention. It is to
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Rei chenbach et al. WD 98/13375 Al (1998). 15 [00353] Richter, WO

2008/ 138561 Al (2008). [ 00354] Sani et al., Angew. Chem Int. Ed. 2007,
46, 3526-w862011/0174490355] Sasse et al., J. Antibiotics 2000,US3®0(024078

879- 885. [ 00356] Sasse et al., Nature Chem Biol. 2007, 3 (2), 87-89.

[ 00357] Schluep etal., din. Cancer Res. 2009, 15 (1), 181-189. 20 [00358]
Shankar et al., SYNLETT 2009, 8, 1341-1345. [ 00359] Shi bue et al.,

Tet r ahedr onyd @librstod@ @3t AR is BBERriFEAB convenience, that a particular feature may be

relevant in more than just the passage in which it is disclosed, and that the disclosure
herein includes all the appropriate combinations of information found in the different
passages. Similarly, although the various figures and descriptions herein relate to specific
5  embodiments of the invention, it is to be understood that where a specific feature is
disclosed in the context of a particular figure or embodiment, such feature can also be
used, to the extent appropriate, in the context of another figure or embodiment, in
combination with another feature, or in the invention in general.
[00321] Further, while the present invention has been particularly described in terms of
10 certain preferred embodiments, the invention is not limited to such preferred

embodiments. Rather, the scope of the invention is defined by the appended claims.
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30 [00368] Wpf et al., Og. Lett. 2007, 9 (8), 1605-1607. [ 00369] W pf
et al., US 2010/0047841 Al (2010). CLAIMS What is clainmed is: 1. A
conmpound Wewbng1a4st ruct ure represented by fornula (11) PCH/Ush@odu497h i s O,
1, or 2; R, R2 and R3 are independently H, unsubstituted or substituted

C -C10 al kyl, unsubstituted or substituted C2-Cl0 al kenyl, unsubstituted or
substituted C2-Cl10 al kynyl, unsubstituted or substituted aryl,
unsubstituted or 10substituted hetergaryl, unsubstituted or substituted
(CH2)1_20(C1-C10 al kyl), unsubstitut £ Ssubsti tuted (CH2)1 20(C2-C10

al kenyl ), unsubsyjdiwt@dmedissubstituted (CH2)1_20(C2-C10 al kynyl),

(CH2)1 20C(=0)(C -C o alkyl), unsubstituted or substituted

(CH2) 1_20C(£0) ( GRedadiRud Kﬁm% o strubfl U sbdchist 8¢ r@muiylst i t ut ed

(CH2) 1 _20C(=0) (C2-Ci o al kynyl), 15unsubstituted or substituted C(=0)(Cl-Cl0
al kyl), unsubstituted orsubstituted =) (C2-C10 al kenyl ), unsubstituted
or substituted C(=0)( ituted or substituted

cycloal i phatic, unsubstyy ¢ f ﬁt%‘? ocyc(IHéaI i phati c,
unsubstituted or substitlted agyl dLkyl, Junstibstituted or substituted

al kylaryl; 20R4 is NH HCO2f - 104~ R5 is H, Cl-05 alkyl, C2-05

al kenyl ' Cz\ilﬁ)e??eigl kynyl, COQ(Cl-05 al kyl), CQO(C2-05 al kenyl), or CQ(C2-05

al kynyl )7 or a pharmaceutically acceptable ester thereof, a

phar maceuti cal | ynia8clept bl e am de thereof at the carboxyl group of R4 with

the a-amino groyp of, ana: AMLAR.ASIMH, SRR TRSRHILEILY aRiGeept abl e

unsubstituted or substituted C,-C;¢ alkenyl, unsubstituted or substituted
C,-Cyp alkynyl, unsubstituted or substituted aryl, unsubstituted or

10 substituted heteroaryl, unsubstituted or substituted (CH»);,0(C;-Cyo
alkyl), unsubstituted or substituted (CH»);.2O(C,-C;¢ alkenyl), unsubs-
tituted or substituted (CH2)120(C,-Cio alkynyl), (CH2)120C(=0)(C;-Cio
alkyl), unsubstituted or substituted (CH»); ,OC(=0)(C,-Cy, alkenyl),
unsubstituted or substituted (CH2)1.0C(=0)(C»-Ci alkynyl),

15 unsubstituted or substituted C(=0)(C;-Cy alkyl), unsubstituted or
substituted C(=0)(C,-Cy¢ alkenyl), unsubstituted or substituted C(=0)(C,-
Cy9 alkynyl), unsubstituted or substituted cycloaliphatic, unsubstituted or
substituted heterocycloaliphatic, unsubstituted or substituted arylalkyl, or
unsubstituted or substituted alkylaryl;

NH, NH, NH,
E/fj/ ’ E/g , ‘-LLL ’
CO,H

CO,H CO,H

NH,
/(©/ , , or (CH2)1.3CH3  ; and
%" >CO,H % CO,H ‘aL/kCOZH
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2. A conmpound according to claim1, having a structure represented by
formula (I1- a) wherein Rd4a is 3. A conpound according to claim 2,
havi ng a worocwura9r epresented by fornmula (I11-a'): wireTaiSR010HRD78 s H,
Cl1-05 al kyl, C2-05 al kenyl, CH20(C1-05 al kyl), CH20(C2-05 al kenyl),
CH20(C=0) (C1-05 al kyl), or CH20C(=0)(C2-05 alkenyl); and R3 is H, Cl1-05

al kyl, C2-05 al kenyl, C( =0) C1-05 al kyl, or C(=0)C2-05 al kenyl. 4. A conpound
according to cl q°’m i, cf @y;ngg @@}Jlk%&yt?@ﬁﬁk&ﬁﬁe@@@q d1E9r avl@-€d 1 - b) :

5. A conpound accordi nl?( to claim4, having a structure represented by
formula (11-b'): ok 8f GOfR-GsellpnylBl- 05 al kyl, C2-05 al kenyl ,

CHZO(Cl 05 al,l I or

200 %L%Iiaﬁéar;gmy%g%gab% é%%mﬂe)eo Cl- %)Lléaﬁ:ﬂy agéeggalblé‘yar%crlﬁ/ ,

( 0) Cl 05 tatl‘ﬂyﬂatth@rcal@e&sd);@mp%l?awnbﬂwa armeo gmunof@wnmma@@dr@ang to claim

110 S S BRI 152 YY)
11-1

q i.l W)A compound according to claim 1, having a structure represented by formula (II-

a)
R®

oy © 0 0

- , N _R42 II-a
" N,,Hk,lq ) J)kN Re  (Il-a)
| O R R2 S H

/(©/ CHZ)OBCH3

CO,H LY :cozH COZH

3. A compound according to claim 2, having a structure represented by formula

(Il-2):

wherein R* is

10

3
b 0 o R 0
N, N R4 (II-a')
"N Ao
| W R2 S H

wherein
15 R%is H, C;-Cs alkyl, C,-Cs alkenyl, CH,O(C;-Cs alkyl), CH,O(C,-Cs alkenyl),
CH,0(C=0)(C;-Cs alkyl), or CH,OC(=0)(C,-Cs alkenyl); and
R’ is H, C;-Cs alkyl, C»-Cs alkenyl, C(=0)C;-Cs alkyl, or C(=0)C,-Cs alkenyl.

4. A compound according to claim 1, having a structure represented by formula
(II-b):
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(rer-n)y, (rer-o0), (ttt-p)y, (rer-q), (teb-r), (11E-s), (rre-t), (rrr-u,
(rerr-v)y, (rrr-w, or (Itl-y). 7. A conpound according to claim1l, having a
st ruct ur ewpeprigaewed by formula (I1-c) 15 where R13 i CHIS200:0B1407CH20Me,
or CH20C(=0) CH2CH(Me)2; R14 is Me or C(=0)Me; and R15 is Hor C -05 al kyl.

8. A conjugate conprising a conpound according to claim1l conjugated to an
anti body. WO 2011/017249PCT/U82010/044078 9. A conjugate having a structure
represented by fornula (1V): [D(XD)aC(Xz)b]" Ng, wherein D is a conmpound
according to claim1; 5Z is an antjbody; Xz are spacer groups; Cis
a group cl eavabl N the @l ok)ﬁntenged MWogi cal action of D, each of a
and b is indepe de tI j}%ﬁ\l 2, 3, 4, 51 7, 8, 9, or 10.
1010. A conposi ti é? h Vi ucture represented by formula
(V-a) D (X1)aC(XZ)b- RBlBV ay wher €% A ynctional group suitable for
reacting with a functional group on an antiboé? 15D i s a conpound
according to claiml; XD and Xz are spacer groups; Cis a group cleavable
at the sites.of imtendeddbicotdagitcalainaglaongaktridturangraaatd ©f foamdnd b i s
independen;&% 9 or 1. 11. A conposition of matter having a structure
remesaﬂe @fommla(Vb)f1u N, R4' - (XD)aC( Xz) b- I H R2S wherein n is O,
1, or 2; Rl, R2 and R3 are independently H, uns tituted or substituted
Cl- C10 aIkyI unsubstituted or substltuted “al kenyl , unsubstituted or

substi t ut ed
(\H( QkI)\( j)k (II-b)

CO,H

5  wherein
R? is H, C-Cs alkyl, C,-Cs alkenyl, CH,O(C;-Cs alkyl), CH,0(C,-Cs alkenyl),
CH,0(C=0)(C;-Cs alkyl), or CH,OC(=0)(C,-Cs alkenyl); and
R’ is H, C-Cs alkyl, C,-Cs alkenyl, C(=0)C,-Cs alkyl, or C(=0)C,-Cs alkenyl.
6. A compound according to claim 1, having a structure according to formula (I1I-a),
10 1II-b), (I1I-c), (II-d), (Il-e), (III-f), (II-g), (II-h), (I1I-i), (I11-j), (I1I-k), (ILL-1), (II-m),
(II-n), (I1I-0), (III-p), (II-q), (I1I-r), (I1I-s), (III-t), (I1I-w), (I1I-v), (IIL-w), or (II-y).

7. A compound according to claim 1, having a structure represented by formula

(II-c)
NH,
14
H O O/R O
W Nl, N (II-C)
\ (G W
- 13 S
O RS R C02R15

15 where R" is Me, n-Pr, CH,OMe, or CH,OC(=0)CH,CH(Me),; R* is Me or C(=0)Me;
and R" is H or C;-Cs alkyl.

8. A conjugate comprising a compound according to claim 1 conjugated to an

antibody.
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25C2-Ci o al kynyl, unsubstituted or substituted aryl, unsubstituted or
substi- tuted heteroaryl, unsubstituted or substituted (CH2)1 20(C1l-C10

al kyl), uweubstiira#ved or substituted (CH2)1 20(C2- Cl0 alPkenysR(10/044078
unsubstituted or substituted (CH2)1_20(C2-C10 al kynyl),

(CH2)1_20C(=0) (C1-C10 al kyl'), unsubstituted or substituted

(CH2) 1 20C(=0) (C2-C10 al kenyl), unsubstituted or substituted

(CH2) 1_20C(4;0) ( Rodn @Ihlavlﬁ%b)stmdfm&%%séﬁtw%groﬁﬁu@ tituted C(=0)(Cl-Cl10
al kyl'), unsubstituted or substituted C10 al kenyl), unsubstituted
or substituted C(=0)(C2-Cl0 al kynylpexyrgubsy,zStituted or substitutgdh

cycl oal i phatic, unsubstituted or substl tuted heter ocy- cloaliphatic,
unsubsti t utwebr@h substituted arylal kyl, or unsubstituted or substituted

al kylaryl; R4' is (CH2) 0_3CH3 | 15002H wherein R12 is H Cl-05 al kyl,
C2-05 al kenyl, & iseropgouidasspifing fofleiRgsi s H, C1-05 al kyl, C2-05 al kenyl ,
C2-05 alkynyl, GOx&da@odd:kyl), CAC2-05 al kenyl), or CO(CZ 05 al kynY1); XD
and Xz are spacer, grom&ps 20C is a cleavable group; and a and b are

i ndependent | y O%ranﬂ AhePe 8 YPoup R4 is linked via a carboxyl or am ne
group therein tQ?r%'agﬂﬁfpc@a@éﬂi’e%@lésﬂebhﬁteﬁ&&fﬁlol@ ital adtidfof® group Cin the
event a is 0. 12. A conposition of matter having a structure represented by
formul a (V-d): Baghhdrean®hbds indepepdenly Por LRpd i s Me or C(=0) Me; and R15 is

(preferably H, I\@ 105 t4) r ﬁls Me, n-Pr, CH20Me, or
CH20C( O)CJ-|2CJ-|(IVE I'-glE 56‘,"@25933 0) Me; RI5 is Hor G-05 al kyl; R16 is

(CH2) 4 F% o, (Oﬁémglogb%ter%\zn %stgc%e)l%PI%Een%gby &qauﬁla 0 or 1. 13. A

met hod r treating a cancer ect sufferin rom such cancer,
conprising 10adm nistering to the herapeutical 'y effect iy
anount of a conpound according to ?@Dﬁxb}o? a conjugate thereof W%h a
l'igand, in pgidicul ar an anti body. 14. A conpound having a structure
according to formula (VI11-a) wherein R7 is H or an am ne

prot ecting grouf akid frRgtipeal groupsuibly fal tkyqting @ithe@fancapred gyup on8C2- C10

al kynyl, aryl, cycl O%tibgﬁf]‘t' c, alkylcycloaliphatic, arylalkyl, or

al kyl aryl . 15. A conpound having a structure accordi ng to forrrul a (MIll1-b)
15 D is a compound according to claim 1;

XP and X” are spacer groups;
C is a group cleavable at the site of intended biological action of D; and

cach of a and b is independently 0 or 1.

11. A composition of matter having a structure represented by formula (V-b)
3 0O
oy O R 0
N , N _R¥—(xP 2y, — V-b
NS Hk'.“ , J)LH R¥—(X0),C(x%),—N_ | (V-b)
20 RE O R' R S o
wherein

nis 0,1, or2;
R', R? and R? are independently H, unsubstituted or substituted C;-C o alkyl,
unsubstituted or substituted C,-C;¢ alkenyl, unsubstituted or substituted
25 C»-Co alkynyl, unsubstituted or substituted aryl, unsubstituted or substi-
tuted heteroaryl, unsubstituted or substituted (CH,);.,0(C-C; alkyl),
unsubstituted or substituted (CH;,), ,0(C,-Cyo alkenyl), unsubstituted or
substituted (CH»);2,0(C,-Cy alkynyl), (CH»), 2OC(=0)(C1-Cyg alkyl),
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wherein RO and R1 are independently H or an ami ne protecting group and R11
is H CGGo alkyl, C2-C10 al kenyl, C2-C o al kynyl, aryl, cycloaliphatic,
al kyl cyclwal2opinari4e, aryl al kyl, or al kyl aryl . *******x*pCyAIS610/044078

unsubstituted or substituted (CH;); ,OC(=0)(C,-C¢ alkenyl), unsubs-
tituted or substituted (CH;); ,OC(=0)(C,-Cy¢ alkynyl), unsubstituted or
substituted C(=0)(C;-Cy¢ alkyl), unsubstituted or substituted C(=0)(C,-
Cy9 alkenyl), unsubstituted or substituted C(=0)(C,-Cy alkynyl), unsubs-
5 tituted or substituted cycloaliphatic, unsubstituted or substituted heterocy-

cloaliphatic, unsubstituted or substituted arylalkyl, or unsubstituted or

substituted alkylaryl;
RY is
H H
i g
E , “ﬂ)fj , anj ,
COzR12 CO—% COZR12
10
NH
2 N NH,
%
B "‘L B ‘% B
co—3 CO,R™ co—$
H
N—} NH,
I N
% SCO,R™ %" ~co—$ % co—}
(CHz)o.3CH3
15 "LL/'\002H
wherein R is H, C;-Cs alkyl, C,-Cs alkenyl, or C,-Cs alkynyl; and
R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C»-Cs alkynyl, CO(C;-Cs alkyl), CO(C,-Cs
alkenyl), or CO(C,-Cs alkynyl);
XP and X* are spacer groups;
20 C is a cleavable group; and

a and b are independently O or 1;
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wherein group R* is linked via a carboxyl or amine group therein to either group X" in

the event ais 1 or to group C in the event a is 0.

12. A composition of matter having a structure represented by formula (V-d):

—p

5  where R" is Me, n-Pr, R' is Me or C(=O)Me; and R" is (preferably H, Me, or Et).
where R" is Me, n-Pr, CH,OMe, or CH,OC(=0)CH,CH(Me),; R'* is Me or C(=0)Me:;
R" is H or C;-Cs alkyl; R™ is (CH)4NH, or (CH,)sNHC(=0)NH>; R'” is C(Me), or Me;
andpisOor 1.

13. A method for treating a cancer in a subject suffering from such cancer, comprising
10 administering to the subject a therapeutically effective amount of a compound according

to claim 1, or a conjugate thereof with a ligand, in particular an antibody.
14. A compound having a structure according to formula (VIII-a)

NO,

(VIl-a)
R’HN
CO,R®
wherein R’ is H or an amine protecting group and R® is H, C;-Cj alkyl, C,-Co alkenyl,
15 C,-Cy alkynyl, aryl, cycloaliphatic, alkylcycloaliphatic, arylalkyl, or alkylaryl.

15. A compound having a structure according to formula (VIII-b)

NHR®

(VIII-b)
R1°HN

CO,R"
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wherein R” and R" are independently H or an amine protecting group and R'' is H, C;-
Cio alkyl, C,-Cy alkenyl, C,-C, alkynyl, aryl, cycloaliphatic, alkylcycloaliphatic,
arylalkyl, or alkylaryl.
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