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Pol éaem s,and Stoller [ . mmunol

(18 NCIIRE oL IpPRIIds, SPﬁ%ﬁu@bﬁo@ Ygnir: 396’@9 aZgsg-
al g dé% &é&d@%roéer%%fae%2§ucr6a9%9n%%% tBu@A%n&L%mw
6, 1 6 313; 6,827,925, 5, 943;

5, Mmropemxmt%malbyl netezsndeelo@wfeaﬁ él t tsuthbambsilcumylperomde

15 poBRIRORSESS. Dibn' BN odhanale, A G Pliiperany ehipalate:

anbh@ Aty OREES SdUtt s Ber®foypERXERNNd RLMIQSerbkigBt
chain s froman anti body derived froma human or

noREIAXIANSUH amPerspfaies iandirnetalipsiueh @@merarﬁxaﬁMw o useful

ca I |

Ce?fg%nﬁc gélvér‘h?% r%éel r‘%':éc!)'ﬁglu&gq &g L@ L{b;é”%pr eseéltf &

di tettabgdrcﬁumn duaethmy@thboeaﬂ 4aanbxme§t|e&:eta:tespsuc$u agethyl
one or and/or |ight chain in from

hea
20 a ﬁ%@ltﬁi?ﬁj %%d@/n §9@FPP§/§ aﬁe‘i%%%CQﬂWa?U A %ody,
h b
oposEhhd, ?tt"gﬁ R AARLr I P MommobRRa 2nehoxyethana
onémonogipme) h%m@thaxyqb’ropamﬁgﬁt and keton€BRSuUctoasmanetonem
a non n ti bod hat e _capable of co tin
F omehvlsPREvARERRS( H6 RitayBthR kEighEr usiieS N-ethyi 2"
c héy%ﬁcﬁfdesbhesm&fureé fherBbhdAlse HydiPodRbBN §8Fv"eﬁtf$es®% as
have a simlar binding affinity as the
25 cotqhe@mnam siytabdg.ent al non- human anti body Ant i bodi es

vl o Bar SHLBEEIThES SRR 1 SRl Elfemagaotes o

t hitee pr@%@ﬁt INQBNENPAMH b@?n@d&b&ﬁtﬁ@%@héﬁ%ﬁdﬁ@h&ﬁ a quoroaIkyI
germ ine heavy chai n i nmunogl obulin gene and/or

f r BHivlaRpfRtPlduload Ngenitieitde | gt Ca Hz)wHBn%%ﬂﬁl Ltﬁtng
or Crayip O Sh Bidhsed oIUT RS bR VSBE Y
30 of sodiufdieydriced front' a particul ar germ i ne sequence if

the varjiable regions of the ant] are obtajned from

a syst em B4t Uhgﬁgeﬂﬁdﬁﬁﬁeg'@ﬁﬁ anntB F%ﬁ%ﬁﬂfg” wislionfre made by
ge Mhelsqi [
o B B T TS DB uch 2
antigen of interest or screening a human

i mmunogl obul in gene |ibrary displayed on phage with

the antigen of interest. Such human anti body can be
identified by conparing itss am no acid sequence with

the ami no acid sequences of human gerniine

i mmunogl obul i ns and sel ecting the human germine
|nnunoglobulln sequence that |s closest |n sequence
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be perfornmed with the XBLAST program score = 50,
wordl ength = 3 to obtain am no aci d sequences

whermlozi§eus to the anti body nol ecul es of the | POENE10081085100
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To obtain gapped alignments for conparison purposes,
Gapped BLAST can be utilized as descrl bed in Altschul

et al, Nucl ei ¢ Aci ds. Re 7 - 3402.

U BRTCHASS: 71, RAR sy QRLiSaly BICASE 4Gt SUCh fg sodiurm
de r

XBf_ EaﬁgéﬁéNBFPﬂLAghés;g’rg%ﬁdgg tﬁgggﬁﬁé!hg?aﬁm%|%%|§@f£e »and
ht mpxturessiveredsi VMham slbh gatalyste arehusiea dukiag oniglation, the —

conj el SCheceF Al SPisH eud8 Hiip Bt g 01 one
coaiaémﬁlen@s fﬁ'éfihse @@chﬁééia@%% if TReMerorRPO05 O, 8315 -

risi ngS and sequences, wher'ei n one
f @ngf &tﬂ@ééﬂ Gﬁ%r@&ﬁj@ﬂ&&er@@nﬂﬂﬁh% @p@’ﬁﬁbfﬁ@dare used
Zﬂb.ﬂﬁ%ﬁ&%ﬁéﬁ*@%ﬁéﬁi@%ﬁﬁ%& M fsitbestiiosse and

whigit@inmedite iarS(00di 89 exeindile dfbenélﬂ?@ldrfedccf)mdudtllngrtﬁdidation
progertl es of the anti-RG 1 anti bodies of this
di StaRa0tde Interm%dlaw@wgltvsg@dﬂmgt #rROU e Rgt e%Y@'&PHOf an

cogxiait n%V Pt FgHbj‘?/ E?&#‘gpbﬁ%é d&f‘t‘& é’&odf%‘ﬁ% rWBI' ch

do not r or exanp
Br aquirblentof ah ar’r(ld&Qﬁépmémletm(&mtl@la”)&mnemresmw ofdtatalyst)

150V Bieipratin analcbns! Sudtias shinsh ta Pcterseratire
E iggél)bal& aﬂ)dﬁmﬂm%) aﬂd’@hr*i@@ﬁhé?mxiﬁ% '\Aﬂ‘MIeadTI%ﬁ@EH“\WQHh

ochem 6862- 3 Conquy et al™
| n(typlcaﬂwteozabomﬁoea@_ “@) tnactBede thecoxigation rz&mmy)ncﬁme

- Diask e PR TERRoh <At BR iRy ™ GRC BRI EnSiarkll
POEdMPIEtd h@h@@%lo bub §eufd)cly axdeks dxiditingagBRt is,

wherein: (a) CDR3 sequence conprises the am no

acﬂ@Sté@(ﬁQe fFQf ee@'m @E@yﬂmmpe@x@e cAp® festiayad Wit

R CBRIGE o5 O ST ST e Gl oT e on
onandthemestiltirgnesiduat dortaining ¢rudstprodscttdaertss washed (e.g.

Addi ti onal I or alternatively, the antibody may
po&’ggé’%a BREANSHARiRG I YACUAR f ol | owi ng functi onal

proper tirgg sglﬁﬁrcéérgaﬁl ﬁbb?l]\ﬁe a Qm%shéfgchegf %tgg\ﬁnéion

bi ndi ng to huma |tyto b1 n
t r aarsbecmadie by tdeaB@ation aﬁdhcarmdbmtetmbdlaye ooaisnluboxide

ress n tunn cel | n_Vivo
uh B e Sep e atonc i 83 Ereaiagerfortfed by
emhedi dRayzed BELYEE %@é@%é&%t 69”Mé ﬁati%ﬂ cﬁ'ﬁ Qﬂf
acid | sequzﬁ%e sel ected from SE ! a‘ig ul
comndgelqt@émedla& apn beagertormed hoaeid m@mmbdu@@cylatlon

conpr | <Be RS o R ian Gl be' LlolEleEY pERUESER

NQainide #iteramstigte driesifdy SRR indeniRiIge iA BIVENS gﬁ'emably an
am no acid sequence selected from SEQ | D NGCs:

mek@h@hw%ka%t*@n@f) at rdowrtempesatyre/Aypiorly 0VC) abraslar
%@c a(tt o%'sI Mﬁbg&rlagaoﬁﬁi%lg%}geggr&%roﬁgégtx&egearm%gepg.Ct ,

t hlaydmt:hmd)amrr) atis gextube iscting:dpand allowéd e @afmad aanbient
g ate of this inventi n conBrl ses:
c h%MPE/.

Gratiraiang aitgsiasnin o T e astos ikt is
CoTiouR Rebicd dtid RABRTYAIN tefdBrelre (RIS <) Bt BBGALS

IDNO 3 or SEQID NO 4 or conservative nodifications
of either; (c) a heavy chain variable region CDR3
conprising SEQID NO 5 or SEQ ID NO or conservative
nodi fications oi ciuier; (d) a light chain variable
region CDRI conprising SEQID NGO 7 or SEQID NO 8 or
conservative nodifications of either; (e) a light
chain varlable regl on CDR2 conpr|3| ng SEQID I\IO 9 or
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Queen, C etal. (1989) Proc. Natl. Acad. See. U S A
86:10029- 10033; US 5,225,539 to Wnter, and US
w®k2®3073592; 5, 585, 089; 5,693,762 and 6, 180, 370PC€DURIEEIR5100
et al.) Such franework sequences can be obtained from
publ i c DNA dat abases or publ i shed references that
nEI ude germ ne antegI ene se uence For exanpl e,
eMMve 'OIGTENR %5%” ied Vi@ g@%hes can
bechidmistographiye Ub@ﬁé&n f@t@@@n@@r&l@n‘ fife SRR Solution is

dat abase Tavail abl e on Phe I nt ernet at
wwraught tpaboaind-a0. hykaare&dig)addlr@amwsd@am(e@mlduum

3242: T
of FegroxRBATa: T sitBh Dlruebddaiing AGHoRIRT Blhe
5 Gr @Itl'.@% f@f’m\é'éipgﬁﬁgg A% Mottd %)fér%rrﬂr&ad‘b!@@éovﬁéda@bewnh a
Loops" J. Biol. 22J 6-798; and L.
e sgn)ara(qu)nelAﬁdxer%tvem (e ianmannion Rk S@ssied, no

trong Bias in their Usage" Eur. J.
n%lg&s E%é/eg%fc%% ; the con tents of each of which
are expBesé Icmtalymw@lawnlwreba coyductee byreling®hs @xcess
the germine (?uences for human heavy and VL

geH&@'Cé%)halB%Utf%ﬁYﬁff A eﬁﬁ@smﬁaﬁﬁe@atsw@@e (B sodium
10 2B R AR iR R R L o 855t s
acasmﬁmml Lonmbtemkperatues gtypicatiyb®r)s Thid ndufeNs sibred

024637 d BCO70 33 0010109
NTA03 AUSTR0 40 A8ITH DO L BT DRe BhiTo PO 83895 onagiure is
anglbw he8X@ud Ry héla%tfr@ﬁld)@ﬁ@ng%rﬁmb%l,ﬂ'% ‘(Le)rﬂ hB&ut 8

sequences found in the nmouse are
avhpursbl e nrogh@sSa@fctbaﬁaagmorgcamhemlmfe@w @a8

15 5 G TR od Tl g sHim o aS TP 268 fycruce
NTi@EsBrated-atda Bolt6Iaheibddd can %e(lé‘dléﬂﬁﬁé%) via a

Ant i bodé) protei n sequences are conpared agai nst a
cofpparairyfgingln sequence dat abase using a sequence
simlarity searching nethod call ed Gapped BLAST

( Al t sch@neeaf the adyas@ges ki thefamatipd ©f Resamiderintermediate of

bR Rl ey e B b s RO S R e R -t tha
20 antiehaliir SesanERinBsn bRsitRBRSKIGIREE VIR the alcwk@rb}Ap _

to _contain high-scoring segnment "pairs (HSP) of
m%@)—%@gwInw.nogld\mwstée&byrf@gnm@ulftufeox%mqré@edlate

DY b EORER Dy %fgg: @&‘%ﬂi@@f H)DA-NRECEO R whidfein

( hktig1/or habee gmlﬂ;rap@e:mter&m@&t/e\dmsthbhlbesslh@ﬁpm t@r e
transl ated and the regi on between _and includin

t hfBAGHAUIBI CAWENIR amlgp(g,qovg NBr&(ReRR, ifiged affb\fﬂ)%gﬁpup
25 SraNFE B te SRy 5] 20 ESkel RlboRR e wreren
enther sulfuertigerieodis dnh(dazed oPee\noaslgz knevmwedthodsm form any

h f t
erueaeluimy e SHER slan BE Bl BohBer el b nsizgd
fi | &bntradtis e LPrés@hf‘Fh%ﬁf idn, pﬁ*@(ﬂlohgl? kfh'éWht r*nblﬁdd%rbnly make

matri x of BLOS ters for top™5 hits yield
seq@r@noenmmﬁe@n butfeamwdj‘UEgtouwe—%eqnémmerUp -NHR
t ed P al,l, si nd the fra with no

20 o1 R Qe Parfie” B Rt ko erieranly BTt d0s
segt&@%ly H) éwgreé@hedwetr@% FigeiRingahe BelectiVdioxidasioh f the
turn confirmed using the BLAST program tblastx, which
transl ates the anti body sequence in all six franmes and
conpares those translations to the VBASE nucl eoti de
sequences dynamically translated in all six franes.
The identities are exact amno acid matches between
the anti body sequence and tthe protein database over
the entire length of the sequence. The positives
(identities + substitution match) are not identica
but am no aC|d substltutlons gU|ded by the BLCSUNBZ

1. a4 " a4 a4 0= ' . s



i ntroduced: T252L, T254S, T256F, as described in US
6,277,375 to Ward. Alternatively, to increase the

wher@vogiseal half [ife, the anti body can be al t P€BUS2008/085100
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within the CH or CL region to contain a sal vage
receptor binding epitope taken fromtwo | oops of a CH2

domain of an Fc r.eqgion of a rlbedanS

5. Bk rreud apassBe Kpedsy bt bateBtabpRcsbor at heaEe
en‘gp)dj nts, the Fc region is altered by replacing at

| edst one anmino acid residue with a different amnino

act o« eabehifiddl A WL rlfiosl BakRowh HiG GRS aXuithe
anti body. e one of nore am no

setentbetng ﬂoonoathyharmme df thespresest iAddnticzBpréstite@ BY ,R—Q—

anPiR et H UGS nar NAEURE Ry has an
al t er e lchoSbh YrohPh GR.CSS ]’o@ﬁh%'?%élkﬁgﬂgvueé& tit éﬁe fluorine

t he anti gen- bi ndi ng ent anti b
Theatosh bétheopenﬂugmwkytl oamhecctrpt@rnfaily\ re@Jaced ay hgdmge@aand/or

f
colp B REHCORAY & B AEFoN BB FIED ,PtFer AR Dogen
dekitth |é|ﬁ|eL&éihﬁgﬁe&21 and 5,648, 260, both by Wnter

et al. In another exanple, one or nore amino acids
sel ect @ds chesenfprvthedraup ¢onaistag 998, Ca%i12 Androgatbyiene

Crab AT ebl " alet B EPhe BUefEh G ol

reducedisof oabol i shed conpl ement dependent cytotoxicity
(CDC). This approach is described in further detail in
Us 6, 195 &91 1 by Idusogl e et al. In another exanple,
one or; gqrcg.gméwgog Brd\ﬁc?é H\%"E Lbhin am no acid

p03|t|ons are a ere to thereby alter the

appr oatl 12 t%%&%%@@%ﬁ*?né R0 ERRSsnctAh e

et isathiot rﬂ@ﬁeﬁvaﬁmrofeh@@plf@r cdritginfry flesroalkyl 8mine of the
nodi fied to increase the affi nlt%/ of the antibody for
anp@@ni Eveption. $8/d iegyanierandisethipcyapie dary#iyesci ds

fd@%%%é%f Rl Ll S T Ve A

278 231,8(2%8285 286, 289, 290, 292, 293, 294, 295,

320, o B97en §961 adgnCraBetnugspic grovidad thalg org3iorine
349ton$@@th@5§1ﬂu§7&lky$%§n &%}tlo%%ﬁ%réﬁgﬁlc?Wh ﬂc@en%ﬁd/or

419, 430, 434, 435, 437 S ap ro
des)chheumlrﬂmmarkgr cadm be@pmonalgo‘nmm;pted dytad leadiomevarygen,
the d|n Eﬁs on human 1g@ for FcgR, FcgR

e%%, ®H&ve been mapped and vari ants mnth
I npr 0V@ds lehosémgohathe %@@p cdﬁgetm@eﬂa(cszeeéhg@ﬂdéarbwene
R L. et al. (2001) J. Chem ~276: 6591-6
Sp@@ilcmdlyrmhem byat [past one AivalEs organc wroen; awts
334 an)dI fﬁrﬁere shown to i nprove binding to FcgRII
Addi ti 0 the follow ng conbinati on nutants mere
shown zp;mapnpve FcgRI 1l bindi ng: T256A/ S298A,
S298A/ E333A, 8298A/K224A and S298A/ E333A/ K334A. In
still idndiMed | &nBonilmeravidehatitis?mi nal end of an
anti body of the present invention is nodified by the
i nt r odubsoicyantefang isptiegyeate deiivativeaofithe gekdyreansaining

piRBotRp AL bR Hre SRR o FRBli e B8 mass b mipds by any
r eg@itabie prodesistvgnienicbnedns a@mﬂiergnaﬂmhe@abupnwmmé ade,

but are not limted to, the replacenent of an existing
am no acid residue at or near the C-term nus of a

full-l1ength heavy chain sequence, as well as the
i ntroduction of a cysteine-containing extension to the
c-termnus of a full-length heavy chain sequence. In

preferred enbodi nents, the cysteine-containing
ext ensi on conpri ses the sequence
aIan|ne aIan|ne cystelne (fronmN—tern1naI to
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PEG nol ecul e (or an anal ogous reactive water-sol uble

pol yner). As used herein, the term "pol yethyl ene
w@bkgeobr3ssenconpasses any of the forns of PEG tPel/UREN& 085100

been used to derivatize other proteins, such as nono

(Ad-Ad0O al koxy- or aryl oxypol yet hyl ene gl ycol

oriBoaV Rt Sroum NG ObR Sofiodang grain =g An
agky&PpM Gi£eheimdd Bpédnvé}/ﬁﬁd‘ﬁ%?lrﬁé}? a‘h@r%'gﬁ‘bu@gNHﬁ)’ to an

proteins are known in the art. See for ex
01Boegyamate\grois kiNmG 20 pmaylbe fonadEP Kmmlseualwar 0108543)

| shi ka |bod Physi cal _Propgrd,i T,
anErbeRat il e RS Yoah sPruish, FEcHig 8 CHCH:-

5 chmrecrt erecf;e(d)chyr theiMar DNEPBY R-OH,OHLBLTHIEH,-NET=O +
anti bodi es contain one or nore glycosylation sites

i nEé@SNMe)@het YEtNHGH, Anexampiapf 8 e-eihedioh cpaversing g

(160 SRRATRORBTOF o B BEEE® AP LR Fhegbe

(2f5ud id A 1OrgnCheil 1956391 H#D4-¥8b chnklstefnt&hth(tﬂ:é&&l)ovdlng
Exp Med 168: 1099- 1009; Splro ZOOﬁ& A ycobio g@f
12%@#%0%9 epg: RHCEeCHE-S- et C32 6 E498(@)Cl + 2 NEts

10 M miRa - S!c?IQQaﬁz-th-'sTmtf@é SEGA % 2 %@%NHCl

(]ycosy &t10n has” been known 10 occur at no

containing an NX-S/ T sequgggﬁ]lgarlable regi on glyco

syl ation may be tested usi coblot assay, whi ch

I t tib d th
S or e S ThOR, TBelgn Sowid R RSEE S s 4858 hBEanbtthe
PeEkHARIS rurhBeriedads Bimdl £¢hTHibl #’Z‘%ﬁtdfﬂﬁlﬁﬁ#(B Ofable 2 below

Alternatively, variable regio ycosyl ation ma
{ Cabeus o51ide Tieumesialdsqnode oonthaivasiy TokoheFabie3

15 o Hi0wE SR8 Hfiathedptsl h8Rk Fo e, M intermadiptes of

combblet2. Tableohshows seHgresontaihingsfluurilagsd athitas Made from
anti-RG 1 anti body that does not contain variable

r eﬁ]%@m@%ﬂ@&me&’ﬁtéﬁ or $Hifdr @dee krerpegiatasgviich r@é? Iakyeled
Sek%‘nh?ﬂeoaﬂtd r*?é’?'r elslubﬁﬂétegoArﬁmebfé’ " 1abihd B8 Arglne #3, and
gl ycosylation no € vari abl'€ region or

nuF ioringteceAmihee 84 wiTtablen4 tahed showoa \suier omntermtlrng flunineged

e S e T R P
as RALahtBerIdSIOBMHi dc}/éh?é BSI‘“‘Nat-{_/E@ Mﬁ%é@écﬂ@e@ﬁabeled

asparagi ne may occ G sequences” and

rek ULIOlrlnatect Isecyarsde i#drargt Fhmrlnstmlslpa’l’rtloqyaaetej#i‘ esi due
that introduces a kink into the polypeptide chain and
decreases its stability (isoaspartic acid effect). The
presence of isoaspartic acid can be neasured using a
reverse- phase HPLC test (iso-quant assay). Each

anti body will have a uni que isoelectric point (pi),
generally falling in the pH range between 6 and 9. 5.
The pi for an 1g@ antibody typically falls wthin the
pH range of 7-9.5 and the pi for an Ig&4 anti body
typically falls within the pH range of 6-8. There is
specul ation that antibodies with a pi outside the
normal range may have some unfolding and instability
under in vivo conditions. Thus, it is preferred to
have an anti-nesothelin anti bodythat contains a pi
value that falls in the normal range. This can be

achi eved either by selecting antibodies with a pi in
the normal range or by mutating charged surface

resi dues. Each antibody will have a characteristic
melting tenperature, with a higher nelting tenperature
i ndi cating greater overall stability in vivo
(Krishnamurthy R and Manning MC (2002) Curr Pharm

Bi ot echnol 3:361-71). Cenerally, it is preferred that
the TML (the tenpe rature of initial unfolding) be
greater than 60 C, preferably greater than 65 C, even



Table 1

and affinity and | ow i nherent toxicity. Furthernore,
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Table 4

cell. The term"regul atory sequence"” is intended to
i ncl ude pronoters, enhancers and ot her expression

control the transcription or translation of the

anti body chain genes. Such regul atory sequences are
descri bed, forexanple, in Goeddel (Gene Expression
Technol ogy. Met hods in Enzynol ogy 185, Academ c Press,
San Diego, CA ( 1990)). It will be appreciated by

those skilled in the art that the design of th
er;essiow veg¢tor | ingludilng tlhe sel ection| of
rlegul pt ory may |depend on such factofs as
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pronoter and the |ong|term nal of human|T el
| leukem a virus type 1|(Takebe, (1988 NBL
Cel | .| Biol. 8:466-472). 1 addi & e| apt i baBly
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of replicatiat) and sel Bct|al d ahes.T The g
sel ect abl e m& ker gene Radi it & i o of Host
cells|into mﬁ%ch t he \éﬁtcrﬁha f%oj@§ed (see,
e. g.,| US 4, 399, 216, 4,634,685 17 all by
Axel et al.) S For exam@le Sty ke sélect %e

iZker gene ¢onfers resisstiafce ,fs.l? as AL
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sief’ect abl e nAr ker genes—inclu fdr hfl at eg
rieduct ase (DHFR) gene |(for| use in dhfrphost|cells wth
net hot rexate sel ection/anplifijcatijon) and {he neaggene
(for (418 sel ection). |For |exprlession of thedightmand
heavy| chai ns, the expressijon viector(s) gncadﬁng tHe
heavy| and light chaing is |transfected |mto & host'g
celI.| The varg ous forisgyofl $he germg'tfranst ektions are
i ntended to enconpass |apwW|de Viakl et \w Of §e:ﬁﬁiqué§
conmonl y usecE for the |iBtroductigon & pxPgerpus CRIA
into p prokacyotic or |ed@karsot|i € host cdl ﬁé.g.;g
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particular mammalian cells, are nore likely than
prokaryotic cells to assenble and secrete a properly
fol ded and i mmunol ogi cally active anti body.
Prokaryotic expression of antibody genes has
beenreported to be ineffectlive for production of high
yi el ds of active antibody (Boss and Wod (1985)

I mmunol ogy Today 6:12-13). Preferred manmmal i an host
cells for expressing the reconbi nant anti bodies of the
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Bi speciflc Ml ecul es The anti body portion of a
conjugate can be a bispecific nolecule. An anti-RG 1
wa@niolozasy2 or a fragment thereof, can be deri veC€T/E808/085100

with or Iinked to another functional nolecule, e.g.,
anot her peptide or protein {e.g., another antibody or
Iigind for a receptor) to generate a bispecific

cule that binds to at | east two different binding
sites or target mol ecul es.. The anti body may in fact be

der TOIN 73 SPOR. 34, 10001 B16 7 o 8 & Hmcaﬂ@or@r%ane 1-thiol
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( CD3Re speuedsdvpice clatd fornpé peodies meabbgre@‘méntwﬁtmg
both to FcgR or FcaR expreSS|ng effectaor cells é},

thagsriut)iead Steenepd &g ddueing 6o 9R8endel 44t @éﬁ@
reiptal e essing RG 1. These bispecific

J ﬁf?%@%%es téﬁﬁgf%2c§? X@@resslng cells to effector

cell and trigger Fc receptor-nedi ated effector cel
Thmt#Pvities, such as phagocyt05|s of an RG | expressing
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mul ti speci f . can further include a third
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sulssdqueailp areeestewith foved® triflUbFdle RO flrn@h, 1.8,192,2,3 300l ecul e
whi ch binds to a surface protein i nvol ved in cyt ot oxi c
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i ndi ng specificity at |east one antibody, or an

mokat il plo@guivalgg e neas adgeashio thefespansign. d. h@ MIXEH EPMRS
Fabl, F(ab')2, Fv, Fd, dAb or a single chain Fv. The
anti body may al so be a light chain or heavy chain
dimer, or any mninmal fragnént thereof such as a Fv or
a single chain construct as described in US 4,946,778
to Ladner et al., the contents of which is expressly
I ncor porated by reference. In one enbodlnent the
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bi specific nolecule of the invention can be a single
chai n nol ecul e conprising one single chain anti body
wa@e@a7ishndi ng determ nant, or a single chai n PCT/US2008/085100
bi specific nol ecule conprising two binding
determ nants. Bispecific nolecules may conprise at
Ie st si.ngl e chain |.ecu Met hods for
neaBBi A0 B0 0 E PPLS o Qiige fetiasSHa S HES Agried to
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OllMSecul es to their specific targets can be confirned
1HbuMRf @Detgwpts@ (t, grzyetd ipk&H), &ﬁ@t@%&@ﬁ@a}z .86
gé rad|0|nnunoassay (RIA anal ysi s,
(meHaQ $)-(e.g., growth |nh|b|t|on) or Western Bl ot
assay. Each of these assays generally detects the
th&gence of protein-antibody conpl exes of particul ar
rest by enploying a | abel ed reagent (e.g., an
anti Tb@d#B vege8,3(5,6,6,07,1,858, &anﬂbeacﬂunfrowmt&nees;tthioFor

exa Rant i Iexe can be det ect
whigh Vi3S Gagle a%tt%?'eweyr@ncf%/r R e SN
equu(xé%ﬂ?é}tv%é@é&c‘ied 05 9UBIABS cﬁm SEEea 83t % Bigts e

t he ant'i body- FcR conpl exes. ‘ternativel
mdmmbmeemoeqwtmerdteurew&d T repcion rmkttmevm ﬁ'tn;eobat

50 0 & HobTS of 66 1 Bl vas "amG el opter Bl ine atnc aheny

distiftfdn SRRl WA dR%BREEn nY¥thaholaRB.mBO.1 Rfdlﬁéhd)trééte‘é{f
Radi oi mmunoassays, Seventh Trai ni ng Course on
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counter or by autoradi ography. Conjugates In conjugates
obigingthas fallewsnt i on, the partner nol ecul e i s conjugated

1H%@$ ﬂ$ﬂg§¥ hergyn si np yygésék%ﬁg €§QE¥EZQ§Z?§WeﬁH

CH3Bl aaclCE,CHRCBE. a t her apeutic agent or a marker. The
t herapeutic agent can be, for exanple, a cytotoxin, a

T Pn-cytotoxic drug (e.g., an inmunosuppressant), a
—gﬁéﬁloactive agent, another antibody, or an enzyne.

Pr efrae a8lloiving E@ol@%ﬁbﬁ@rthg%lé%%ﬁt Werénfadeddien. The
mar ker can be any | abel that generates a detectable
Thiol §hal , such as a radiol abel, a fluorescent |abel, or

an enzyme that catal yzes a detectabl e nodification to

Pr%be% Pec‘tféra/&rﬁlde Iﬂ?erﬂ{gdlﬁg%/¥rﬁﬁé§’53 aelt Iar\?\ﬁelr ggl Ignct I on:

ant \gesn amideointefmediete dyhtHesitywas esed td heakeomchgsére to
the target tissue or cell. There, the linker is
an'ﬁqi%m%rgneq@qeégghe,@xgwl%belﬁw, aFf’d‘l’%tE\EWé“Qdﬁ'ﬁe?M?ﬁ@ ts
| el t:
W B i RO KBy R Al Sl e Ao BRes PG ng
exampfesovenesmade tacaerdlmgetcatmuoﬂowmggaot:emnrenm sclutien of

ong FRubEiRH Chr EDsER thiBh el g 2 ERkseriiinpride,
an@@rdmﬁértﬁ%spétma@ﬁtszwmm (_I_§a||P£5IéVﬁ%Pn . ARl Bontd €

preferably between hose skilled in the art
Nemours aapfdr(fe@haaey oh¥tiimingione Detavaren thSA )do inhibibdrefeasd e

nt.i bod I.S_conjugated t d [ nu of

et B AR B SR B o 75,7 REREall ot P

anal yze for a non-integer ratio of partner nolecul es

to anti body, reflecting a statistical average. Linkers

In some enbodi nents, the lilnker is a peptidyl |inker,

depicted herein as (L4)p-F-(L1)m Oher |inkers

i ncl ude hydrazine and di sulfide |inkers, depicted

hereln as (L4)p FL(Ll)n1and (L p- J (Ll)' ,

o g, e o
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may be, and the partner nolecule, lest the latter
interfere (e.g., via steric or electronic effects)

wowdaob/oziseavage chemstry at F, H or J . The gror/ps2004/085100

al so can serve to introduce additional nolecular nass
and chem cal functlonallty into conjugate General ly,
e addltlo mass apd functi allt fﬁ@tz k%
eX% PUH]Q?&P'Fre 1'1”8%%?&“% dEapiQ) IP%@ ye BrigdydedPubat e.
Thghééctldhl"\hﬁé‘gﬁ'rréé‘ra%g|°Cst?rﬁtﬁ‘ébhﬁﬁet@fcoﬁ§élﬁ‘r@hoﬁrd?%h’éthlol
conjugates wth a range of serumhalf-|lives can be
waprindioated. asqbetecmmenwy oareclyormajographykeass specromeisy a
atl as descri bed herei nbel ow. The
“3§ﬁH§EPan° %R f eger selected fromO, 1, 2, 3, 4,
5, and 6 Vhen mul tiple L1 groups are present, they
Antléd® Ifterrhbgiasaeaor different. L4 is a |linker noiety
that provides spatial separation between F, H, or J,
as Ahﬁdéwérrﬁ@dua@#mwastquqe?s,b,a%',ss,d,@ﬁw,g,s,sﬂ or J
interfere with the antigen binding by the antibody or
tridegefl mnormwlﬁu ifan\d)-ebyd-agetamideavitice aasgeadh esing ayide

ntgmdfia@syhindEhRERI ydi i TBSHE AR ERRT angi Al ' Y

vinyfdcktamhiaeg vead tH&@fosbh&V—vﬁ@ﬁMrﬁld@S Alh@olﬁmegtwer@fremoved
nodi fies the hydrolysis rate of the conjugate. As in

ungereregyused pressure qu%ﬁﬁhdhgldp?'r@@ CRudgeamidentied &f ity e

reciiPel e B S R ¢ BE N o AT e eGP X e
obw@indd as fdietist ut ed het er oal kyl, or unsubst i tuted
het |, f ' ' b hed,
QLT TN A Y R A R O
I Ky 4 | kyl
h, @pﬁkyl a%‘u é:% (ﬁ{nlg(‘:qerct@% og)r?‘goﬁ hgnkﬁs”r@blj%aco?/m?lmsgg aor
non-cyclic nnlety I n anot her enbodi nent, L4 conprises
Anmided¥prnediaie #iBnegati vel y charged amino acid pol yner,

such as pol ylysine or polyarginine. L4 can conprise a
pol pmede dntemediate $0B yesharh esoeneyl mixtdreradiNémethyl-N-[2-

(3 RO O ot A P aReS TRy e Bl b A ()

refe ( | ene
an@l@c@l N?ﬁ’%ﬁypﬂn@ﬂe @4'14%5;?% p-l:)rgf%l5 %—ﬁn%ﬂa{@bgy be

octytsiulferyl) etrmh]dacﬁi‘_barmwdet dl) Ivdrich wesahedebbing arhidePEG wi | |

it Sidier SR b TridlF PaBL TR Fig 2nba iy
N—Méﬂfy?—%@@ia&‘n ide vd<ciPeathoseh tN&vﬁWﬁa met Aradistiad I\I\)éré

repeat units. L4 may consist solely of the PEG noi et%
rerppved Ungsr redyeed eressiure thfusaighoretAmyde dntefroediatet# 1

as %g}ﬁmg cgg%;&gls%lr#é/r% of | 1! Fﬁtlﬁ{ﬁf‘)l 5 Ilgh{ orla% Zoﬁlz (L;J”ﬁ]o
cru@tM|@ln¢@1ﬂedme¢f1 B Wvas chopt 98% pé\@kél éncbwab IsyitatbleefoPEG

noi ety reduces the degree of aggregation that may
fur%@wﬁedum%fqrﬂz@rdwﬂegmn ohNB ISR sayerg NQS separated.
tw t is, the
N o Ao \TRTBUIRE 11 By OGRas bR "1y g at
H4NMRt(CID®I3T yhct.08r(a) 3idr COEH:)we 356 (om&H,iedGHy) aP.68r(cuyp

ary (EDERG e ls: NG e Sram At MG g 2afh(s: o

caeng 935 @n 1914, @F‘%Glbﬁ)dz 65%@11 eéFétfH jiBhe e al

functionalities o rou I ncl ude ydroxy

28@dﬁcaﬂtNCﬁ¢ﬁr&éBXH]1¢hKBdNy am no, ketone, al dehyde,

and nercapto groups. As anti bodies typically are

conj ugated via sul fhydryl groups (e.g., from

unoxi di zed cysteine residues, the addition of

sul f hydryl cont ai ni ng extensions to |ysine residues

wi th i mnothiolane, or thelfeduction of disulfide

bri dges), am no groups (e.g., fromlysine residues),

al dehyde groups (e.g., from oxidation of glycoside

si de chains) or hydroxyl _groups (e g. fron1ser|ne

- r
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group may be a single atom such as a hal ogen, or may

be a nmulti-atom group, such as al kyl, heteroal kyl,
w@eiono73sei t ro, hydroxy, al koxy, hal oal kyl, andPCl/aR®08/085100

Each K is independently selected fromthe group

consi sting of substituted al kyl, unsubstituted al kyl,

substituted heteroal kyl, unsubstituted heteroal kyl,

substituted aryl, unsubstituted aryl, substituted

A8t fheAh¥diatdpsabst i tut ed heteroaryl, substituted
eterocycloal Ky, unsubstituted heterocycl oal kyl ,

haI ERRZ, OCOR2
ﬂg@&%}@@%evﬁ?er el nwz%%% 5ar e’ ’ndeée%ﬁ%ent Iy
trro@ebﬁMreebcftylemfam,e) gmuﬁonmrdd wh@ho/f/aé-tnaslemmmg atrddke
. .al kyl., unsubstit sub tltuted het er oal kyl ,
'nt%fﬁ%%:b%ttei PP @F%BI M #1s\M%% 1§ GRRIPTLiRl an -
vingﬁér‘r%hlo‘e%ﬁgtrﬂ;’ &Hoseﬁuﬁﬁﬁrﬁﬁl%% h&fl 66/88fc%! were removed
nsubstituted heteroaryl, 'substituted heterocycl oal kyl
underdredosed preéssure to fuafnlehdbq desied pmidEas g @ﬂ’whrn:e solid.

bsti t. nts i n but are.no ted t F, d,
NNR O Amigytd g&ﬁﬁmm 4\@%’@1 9)5. NHCOCE 3 and
1Hn<m/|Ry(de:‘19 23§(m PHI @F@@H5ﬁ12em(m04HOcrr;sc?=r2)%39r(m4

hi one referred enbodi ment’, i O The ether oxygen
1HaBd3A on, Zh’h,eCHbN)r@@Q(%chruiH NH)c%ﬁﬁéétﬂd €6Q). car bonyl
group (not shown). The line fromthe NR24

Aﬂbﬁgﬁhbﬂﬂgakhy#rgto the aromatic ring indicates that
SRR onallty may be bonded to any of the
subBrias aambBle A oles R 3G A B BT 26 e

triddcafludrensdtyienmanmy Yedilyl] Pyrligpvalbastuhich Wasdnbe g
aromatic ring at the para position relative to the -CH

amzdeont@rmqjatermth@lwhemlaéfm@ délevasthe 6*&915%@'@ ﬁ@dp
SRl OIS heting Mgt MR A IBHRR e
rerheved oadidaryﬂedube\d pregzece fo fureishadde tesired BAMdé ais an off-
one enbodi nent, the invention provjdes a
whEb oIV G, NP AR kyCaRRR/Ble e s pttaInGd 2s
kmgggprlses the structure: where R24, AAl, K i, and c
are as defined above. |In another enbodlnent t he

1 [ r oppr -F-(L
HAR EReE S fhea RELE Ak MU PRI ety
CH,C=)d2 7 1aine, 213, SIEHL,OEIANRIYE (ml le@F@CHzﬁmdiST)eBtﬂ a
sel f-i mol at i ve spacer L1 or L2 includes where each
(MRAH, 3RZdM. it Fa2652NhFepfelehtlh y-4elMectted from H,
tyed or unsubstituted al kyl, substituted or
Ncﬁﬂgﬁ%sti?Uted het er oal kyl and substituted or
unsubstituted aryl, and wis an integer fromO to 4.
Exampesnt-4enbodi nents, R17 and R18 are independently H
or al kyl (preferably, unsubstituted Cl-C4 al kyl).
Pr efreexedrhylesREZ betolv,FlBoamateChmineg! #dyWassa:lch as met hyl

(3 B Fa Rk et 7 B Foosiarotanis A cinyam ne and was
a%%ltf !h@ﬁ%ﬁe¥%n§ﬁ%eém@éclht&ﬁ]%ugﬁe Al |H§|l::¥te‘ﬂju"prlﬁe NMFk n

nts wher e 7,
obllajmad iR2he exachptesabeloasfod Efuoredted Auene #ids eepr@semmsl
gqﬁwg$acer group L3 is characterized by conprises a
as g y or secondary am ne or a carboxyl functiona
group, and either the am ne of L3 forns an ani de bond
"THWMWR (@U@l@)ﬂams gﬁr bExMH.f,ungs (PnaH, OF3ak,Pf2.65 oh, Phie
car box rms _an anide bond with a pendant
SCétr), r%7§&rrﬁbt2i‘brﬁ:d‘ﬂ25‘@r%@§ (6%, 2bl, GHoNhan be sel ected from
the group consisting of substituted or unsubstituted
al kyl, substituted or unsubstituted heteroal kyl,
substituted or unsubstitutasl aryl, substituted or
unsubstituted heteroaryl, or substituted or
unsubstituted heterocycloalkyl. In a preferred
enbodlnent L3 conprlses an aronatlc group. Nbre

Y T T T~ o o o o - o



10

15

20

25

30

Sei dah et al. Meth. Enzynol. 244: 175 (1994);
Thornberry, Meth. Enzynol. 244: 615 (1994); Wber et

W@Rk0o0oNEtsh2 Enzynol . 244: 595 (1994); Smith et BECT/UMBD$085100

Enzynol . 244: 412 (1994); Bouvier et al. Meth.
Enzynol . 248: 614 (1995), Hardy et al, in Awloid

AN RAARSOSSH TaRabr 8% Nile i 2 CF 3151 3510m

2H( 24) - 2 ThemPapy i e%gg,pa@ﬁ.yzlm includes 3-12 (or nore)

am no aci ds. 'Theé selection of particular amno acids
13vviII depend, at least in part, on the enzyne to be

GhIMR (6P (t4)edB3rg. EheSheint-1 4o, ClraClie).13%& (s,t3eH2), 40.5
(S%{ﬁf&?“ty of the peptide in vivo. One exanple of a

'stitabl e cl eavabl e peptide is b-AlaLeu-Al a-Leu (SEQ ID

NO 27). This can be conbined with a stabilizing group
Précedues forsAcid i0athlybed\Deakglatioha- Leu (SEQ I D NGO 30).

O her exanpl es of suitable cleavable peptides are

pr owrtrradio cabftyFf @ssdyiaorovhsdsbg e makel 4 enosdd vel y,

l'i nkers conmprising a single am no acid residue can be
flugréinated genige yrihesexrmplepbeiangacid getayzadhieanytrtiopsuas

oo LS ARAERE L, S R SRR, 2
solatiors €37 bag/oslirowatdrsfivabid sikoltlandlar ekesss) dvadyadded to a

| ysosomal proteases, exanples of which include
SO'é'gl@'Pm shenasagivaient gf aghoseqaimide ipteemedigle {n ethgpeol at

0 °ggt Héjﬁea%%EH?H&ﬁJré%é @L?g/\ﬁég%ﬁtw Wah t&%hﬂ%erﬁ?@@b%ﬁatﬂye

epsin Bin vitro. cat hepsi
whilg besgnstirrqrt. oA Bersthe, initinl foanb&drimaNied delbaed dhe egdciion

T bt o S R A o
abSIHEHIt@BNhe BEraR8RIfIHE réRTBANESs MdNkotet GRISEN based

on its ability"to be cleaved by a tunor-associ ated
Chperoategsanhys udhoasompietetavayersian ide @kt oftbelsoluton was n

the., vi gin f .t cel | | whi ch i.ncl ud
o Bl Bt B Rlei i amieaf SOB oM B SR nce
Thédhosén SudesatBaemnihelin SRIRCIorYS epaeaeadss e botek R3ee

or tryptase. As one illustrative exanple, CD O also

ang MEENSalgtedkds PIBFaVAISNHBIGNH M VISEAHS hapit \id 8 EPREFPTY and
furngl 7 fle %ﬁer{%ué éﬁﬁé‘é’ Wagséktr%cieed*\‘g({ﬁmd"f‘eéﬁﬂtét%ﬂ e teMue
ype C - ependent

surface Zinc
of thetd@riddogthet phase walsarwatiihed svithsthe anidsl firsi ¢rabl efHeor use
with CDl Oinclude Leu- Ala-Leu and |ie-Al a-Leu. _
chogRit eqrinated aping N erugRdapn avasswasreWEh waier arrd dried
iRl pRioP SRR ST ATl vt BUAM bl BRERS: to obtaln 2
colbdess Bquid e 86 t0 ©5& gledthas eitheres abloriessisold br patl yelowe f
. N{XPS Wi thin tunor m croenvironnments. hi particular,
llay'Be sol ubl e matrix enzymes MVP2 (gel ati nase A) and
MWP9 (gel ati nase B), have been intensively studied,

Exafplsown to be selectively activated during tissue
renodeli ng i ncluding tunor growt h. Peptide sequences

desl of . . .

dos| SORfale AL ARV Mo ang At ceepton

of AmtittntesaedialeCGhbAl. et al , Bi oconjugate Chem 15:93
1-941 (2004)); PEG (polyethylene glycol) and

Ex icin (Bae et al, Drugs Exp. din. Res. 29:15-
—gﬁ?—étggM); and al bum n and doxorubicin (Kratz et al,
Bi o .. Med,  Che Lett. 11:2001- 2006 (20Q1)). .
SRRt ATTOE dasaadh BN o Saaheed dapediation

of ARfidd! fRerBédiay #1000t limited to,

Pro-Val -G y-Leu-Ile-G@y (SEQ ID NO 21),

G y-Pro-Leu-@y-Val (SEQ 1D NO 22),
-Pro-Leu-@y-lle-Ala-Aydn (SEQ ID NO 23),
-Leu-dy-Leu (SEQ ID NO 24),

-Pro-Leu-G@ y-Met-Leu-Ser-An (SEQ ID NGO 25), and
-Pro-Leu-Gy-Leu-Trp-Ala@n (SEQ ID NO 26). (See,

RoYok-Jo)
<Ko
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structure according to Formula (d): wherein D, L1, L4,
p, m and X4 are as defined above and descri bed

wo ewovledsoherein, and J is a disulfide |inker chPOPUSE0$IEE5100

a group having the structure: wherein each R2 is a
menber independently selected fromthe group

consi sting of H, substit d al kyl, unsubstituted
AQULINC T, e : &1, and unsubstituted

het er oal kyl ; each K is a nmenber independently sel ected
f r oMYhafebRFDepfalysad ideecyigtion wasidgad iorreake rgnosen

uGfRE pinito T 72 PXmpiRR BRI DR ORbGZEA dekibylation was
conahsaiea i thetfegow'rngl maen@ris,tAm lagadpllm:eselgdam if sodium
nsupstituted heteroaryl, stitute
nyBMERUEYE oL, Han e i Bhe i Ao dag Rypsen
flubYH 288 BmiRS2t a%&%@e%ré%@% nfethRg ad Bidvly OCOR2
1, and OR2 1 wherein 1 and R22 are 1 ndependently
brasigihé ta eeflukrtempehatutg. obfiecabaitst howysaff repctinbiénes teed

endt b FRSRSbYk EhPim HBR 6 3 B S B
waldnsslBeld 434 Bfovhish sligMRsVisESRquid via a separatory funnel.
het er oaryl , unsubstituted heteroaryl, substituted

It was wa WithIater and diiad wsig melesylaraievascifohbal i/l ; |

i [Nt : - i [ ger
cnde P88 rife B gl g i Bl e
ob®@iirsad &$ dedldrigssrigtianinkdd BUPs% islderd &ittHdr aodsotsssylig

"K' groups. A "K' group is a substituent that repl aces
or g P yelewriagither wi se attached to one of the four

nonsubstituted carbons that are part of the ring
Ex§ gyre. The "K' group may be a single atom such as

en, or may be a nulti-atom group, such as

| ky| _het . i itrQ, .
R e E
of Amideltleernvediar#iAot limted to, F, d, Br, |, NO2,

OH, OCH3, NHCOCH3, N(CH3)2, NHCOCF3 and nethyl. For "K

E"’ is,an integer of 0, 1, 2, 3, or 4. hi a specific
—%E?B&adﬁ‘iex nt, i is 0. In a preferred enbodi nent, the

l'i nker conprises an enzymatically cleavable disulfide

gr ofiprosinatageAming Hhiwas maﬂﬁmyéhe%@éemﬁalzzed steacypatiofnd

qua(z j above, and d is 0, 1, 2, 3, 4, 5,
of or é"ﬁﬁrﬂgﬁgﬁ’?ﬁ] ar enbodinent, d is 1 or 2. A nore

specific disulfide linker is shown in the fornula
Subfet axide irtefreedibiey#1A is 1 or 2 and each Kis H.

Anot her disulfide linker is shown in the fornmula

bel sufuPyefieldbiniedidte #1A wars R-[248,344!5,56,6,7%,8 J8n8-
.various enbodi nents, the disulfides are ortho to the
tridggafieororectane!ne iy betwlldosnamidewhich was gage by

oxiBBbF bf AhiGERIEER R #T€ ad RIGSEPRBASU Yook |8

w/%i inkrﬁite;,SIu;:- mgcﬁgquthmmh t'isl)ewaz isagdgd gbe\&)ilwtﬁ)nd(i;We)sed in
VWO 2005 )

eqyNeErLar Aride fueendialf #1687 Bltard alP “En ikuseaction

miUACWaS iaABwel th YR @f afbledt &rhpsratdireVieesShaiRg stifred.
conjugation of therapeutic agents to antibodiés, see

Thalpsegress pf 487reaaion URsoNos o482y ia GasrChmmategrapts.
06/.0004081; [.0247295; 09691
UpB 3O b BIS b08 2 as ST X B i Ioplsoved
by %G@Wgce)@ 88iLdion \WPsgdi é@ﬁ@@}egﬁﬂvé Perixicd testR OB Adv.
Dru liv. Rev. 55:199-215; Trail et al. (2003) Cancer
ethameliwap distived edk e residueswgs y@shedayitewater @ng) drgshiver
Cel I 3:207-212; Allen (2002) Nat. Rev. Cancer
2: 750-763; Pastan and Kreitman (2002) Curr. Opin.
hi vestig. Drugs 3:1089-1092¢ Senter and Springer
(2001) Adv. Drug Deliv. Rev. 53:247-264, each of which
i's hereby incorporated by reference. Cytotoxins as
Partner Mol ecul es I n one aspect, the present invention

r . o o . a o e - - o o
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substituted or unsubstituted aryl, substituted or
unsubstituted heteroaryl, substituted or unsubstituted
whedoenmasyzr| oal kyl and substituted or unsubsti t BEEUS2008/085100
peptidyl, where R15 and R16 together wth the nitrogen
atomto which they are attached are opt| onal |l y j oi ned

t f t d bstit
vagiirhy OBe S OHITENde i T eat oS R aes Auanijadvely as
a c’&ﬁiﬂé%%%ollep'i\)lﬁﬁ‘?b oy, ﬁmm@f@u'ﬁgr b¥BeGhteREBiate #1A was

het er oat ons. exen‘p ary structure is aniline. One
obtgfna® as RIIOWR. ' | and R5' 10| ns the cytotoxin to a

1H'W&?hf€(ﬁ's>e?é’%§e# R Bs b Ll BL0r

socma‘cmgw)ser% @n, 219, (5F2¢|-|2(9H2§O) 384 (3, QHS'O}QJNE) b%0ds,

I's either resent or absent. IS present

br, FQGH eth) R71%(% 1]"b|@f’é@)t o forma cycl opr opyI ring. R7 is
(%N%/]I%é%p% trpm%ulfﬁ%%ﬁ%t o%_fez##\ gaula ot %%'H%ﬁglﬂ%
yclopr opane Ting represen

dué eauits s udichent Sﬂll@ﬂﬂlitgsn@stft@inﬂgen or@@mc @é&@bt@d@olv@ﬁsor
F. The conbinations of R6 and R7 are interpreted in a

nner, that doe # vi ol ate the principles of
ﬁeﬂl@@-@%ﬂ%&é&su ” L may be any | eavi ng group Usef ul

| eavi ng groups include not

hal BykwsOXide infeemediate HHB d\/@s&d?ﬁ@& 4.5, 5 6 6, 7 i 8,8,8-
| J |
BB OB SISO BRI 803 b
oxidbkoh bf Aatide IntEomadiiete An0 dd futbasws;l at&&cblutmrpoﬁmtsur(ne g.

G M I N TN
tn&%m@fhyT%?nrﬁHﬁMtﬁﬂbkbﬁﬁe"mtd‘l' P8 efts) Wﬁg@%@%ﬂ g r8fde

| cat’es t e rin ve one or rees
(30W/%ns atalera i Z)aqulaamanrtst) wm/pnte@aaed) mah |scsolu’tiunswas iShogvly

tructur hastho th belo related
added e SpBTion g o ad R eRE AR Brerrsine G
etHanel sndegi "'Iﬂ‘iét reabiort nﬁlk‘t@lré‘%%‘é a?Plo(KFé'decb}(Narﬁto éﬂ?ﬁerﬁoes
not self-cyclize and links the drug to L1 or L3, if

terpperatiie anskthep heateq ta0 JC whileebeng stigred X3 he Qrogress of

mebieBefRf NS, BoTRYEe o s P R oy Boorlipiste o
comaitsion\ahyt dxceks ldeputit waisrdestioyed By ddditd e sol@fon sfi de
coupling to the remai nder of the drug): In sone

sOdiHBLEN fierinegative pemxideoigstlofThR ethﬁnolgwap >mawed Rgder

od g rABL ot 148 o8 ytd wBSREE i et o

vacuurs elSetfue dxideanterr@eliate 2,1 B-WwaX Gblathed duemtitatively as a

-Si(CH3 3y OPhNH( AA) m .or any. ot her sugar
colgiog AR Mol o 1C < MK LM ik RS TEd oty #18 was
ob GrePhablipwaal ts thereof, where n is any integer in

e range of 1 to 10, mis any integer in the range of

11to4 Is any integer in the range of 1 to 6, and
HAMRS Isnater &, A, @bpCha) $r28 (rnbmdHa &S, t he

o SR 8 GreRarsp S S 500 898 B bR ock g

group whose presence bl ocks the cytotoxic activity of
30-NeR 0GP A28t (s| SFeCHay 3l 3(9) BN )¢ 984 (5| STRCH)N

at the intended site of action by a nechani sm

51§ 65 e eRO2.r G- € katCHEY- cl eavage of the Iinker
conjugating the cytotoxin to the antibody. In this
way, if there is adventitiouis cleavage of the
conjugate in the plasm, the blocking group attenuates
the cytotoxicity of the rel eased cytotoxin. For
instance, if the conjugate has a hydrazone or
di sul fide linker, the blockRing group can be an
enzymatically cleavable anide. O, if the linker is a
pepti dyl one cl eavable by a protease, the bl ocking
group can be an ester or carbanate cleavable by a

o o — o o Y
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review of various |abeling or signal producing systens
that nmay be used, see US 4, 391,904. Markers can be
wa@rdoaohsg2 by i ndirect nmeans: a |igand nol ecul ePCEU§2008/085100
biotin) is covalently bound to an anti body. The |igand
then binds to another nolecule (e.g., streptavidin),
Ex mhiﬁh is either inherently detectable or covalently
to a signal system such as a detectable enzyne,
a fluorescent congo und, or a chem_ |_.um nescent

conpbiaatad Am@E2 srasidng. 4 dhd 858766813 8-Edegaflues-of

oo B e A R Y S Sl o shown
defoflhiin oS SHRUIRICEETAdiAG FLAROA KYH JHdQBESOANDS

SQCYANATES FI ELD OF TH ENTI The
iRV O ER ATRNE A 1os TR, ABhER LWl SR AR
Thé'@r\ﬂﬁghs;ét%/ . g@y‘brtfaﬂ[ bBBKISOFLBRNSREEAMARIH2 forms adducts

I soc hi ocyanate derivatives of the sane.
W'thGROHKIIDr@C MHDI\IW{NIU SZDIV@IllﬂSf C&chhv@ynlﬁh@anol was

rerng b GRS MEreame?r fed iad RrsSfure 15t PRrisRIER R er

wadRéd With watee bhariedtin veeylin. GSuofatbdArfipel#E Wasd
fl uoroal kyl amnes used in this manner may be found in

ob@mﬁpwarslt@mvehoﬂlesqq}@ré&ssaol@ Mp 3, 250 B NMiof

B AP RS R 99,

pefpesed b airystals%maiuaed it dethethbxyéthanbebMBagith trg
CF3(CF2)5(CH2) 21 (an iodo-fluoroal kyl) wth
following-_RSSNH2” (an ani noal kyl thiol) to make
CF3( CF2) 5( CHR) 2- S—CH2CH2 NH2 (a sul fur containing
yh r ) r
R P S 2 o S o2, 2L SN 228 (e
2HnSCKBdﬂd2§BHO$éﬁiU&Hgﬁauestvedt et al. is that crude
product obtained by such a nethod can contain up to 29

EXEEIE gercent of inpurities. To increase yield and
the anobunt of these inpurities, tert-butanol

142, FOBROAISoRER)e AR 1 Skt O bR B FERRR 1YY

oct%ﬁ@eﬂ§ul‘(cﬁ1y¢‘)né’th?|‘é*ﬁ§ﬁ8 WHIER W%@J rﬁédé’B elid &ﬁa%@g uct can

be unpredi'ctably tedi ous due to n1an I sion
deaeylation ohSulfur cxdde intenmediaterdid earffoltqu:;olaxampel awas

duP LT e SRR bR BlerRieRAb B 2% Lok SN &LBE 02,

Sufiyr Baddaserpedia®l #0A: Flisorim2déd Ausife #3rWé§1©Sta||r$ed
i ncapabl e of producing oxidized forns of su

quentitatyely ag o celeress sslid, am néel %INMWM'@G@TC‘ R
andlysishaf b@ﬁ&g?ned;gé QL8 JBRhEd i bithetiBR}&hBhE YDME)

\NHEEBéﬁEEWﬁﬁg}§§u&SS CH2CH2- NH2, t he net hod of
Rondestvedt et al. cannot produce correspondi ng

e i) o o 7208, ). & k. IR Bk SRR, o
O St o] S P Lo R Pt A R

3.7ov(en BteQCthag probl ens of previously knomn nethods
such as the one descri bed by Rondestvedt. For exanple,

TSRS RAAS ! (0 B ghl LIS 3%,

2HE 8T,@HM), NBI52 [(orerIdNIS@Y) nes wi t hout resorting to
costly solvents. Furthernore, unlike previously known

nmet hods, the nethod of the present invention can
produce oxidi zed fornms of sulfur containing
fluoroal kyl am nes wherein the sulfur atomthereof is
oxi di zed. In the nmethod of 22he present invention, a
fluoroal kyl thiol is reacted with a /V-vinylam de
resulting in an am de internediate which is then
subjected to deacylatlon to nake correspondlng sulfur

T o o o .



10

15

20

25

thereby rendering the sel ective oxidation of the
sul fur group inpossible because of the potentia

woiodarisen of the am ne group. DETAI LED DESCRI RIT/OB200%7085100

THE | NVENTI ON Unl ess otherwi se stated, the Rf noiety
referred to throughout this disclosure is chosen from

GBI JoPeliot SanCheCal By CHRB0RH A LAF i)

lee@s I 0 yl ene; and/or ii)
O P e O (R T E’%’; kyl can be

optionally substltutedKH¥ one hydrogen when the
IR Geetiruay: dAFRQwm-1dsyat SQ#)er r upt ed by met hyl ene or
et hyl ene. Exanples of Rf noieties which are chosen

- ) oal kyl wi thout substitutions or
AnjGeTBrAghiale 2 08 ¥ (CF3) 27, and CF3(CF2) Ti

ot a1 TybTeflal CEERA PTan A sbbendlBdh &) '

o e ek 0
aw@@mrérsedwtemynﬁmw WaEreiRi ol #2awas traephasesnthipl &g

VB Re s e ReEh AR SaRET Aol Bhes 5886 P2
rerﬁ@@bﬁﬁ@&r&@ﬂ@bé@ﬁfé@%uﬁé I RIrnERRfe Whsired Brude @mm
integer from6 to 15 _and R can be F, CF3,

or

quERHATYRY VBN RPURY| thq7e/8 agHANCHI-whdte sobid e Mp Faﬁp aCe2- G

2 perfluoroal kyl which is interrupted by at |east one
nmet hyl ene i nclude CF3(CF2) 3(CH2CF2) m and

1H{BH\’ARC(EI)(5I(3XIIZZI8:@‘)UY2W@F@®H2)112| & (m, £H, 6H,SCHz) 8158 ¢,
ties m a perfl uoroal kyl

ZHWQFEN)ﬁ§8§A§ep 3@*@@4 I @?ﬁgﬁe etﬁylene incluée
F[(CF2CF2)n(CHQCHQ)n]kCF2CF2 wherein n =1, 2, or 3

Exgﬁﬁ$§yably 1; and m= 1, or 2 preferably 1; and k = 1
or 3. Unless otherwi se stated, the term

£ FRIoPRGIH ARNORA Ws 2&@3% 4- tét?aﬂ{ﬁﬁg 4-hroughout this
di scl osure neans a conpo represent ed by Rf-QSH
hepiad ueiaprapylex\ehotytaulfanyliketdamireuwhivbngds madg f acid

.ocar.hyl .en pt i [ 1y interrupted by at
caieBizey! ot 05 R A R afrDsR Rl PerIR dfists s
eﬁBﬂn@é@ oH%ﬁfé!bls'dbtélhéd RfoPS BthethBXPathhAE (QME)bmtmmée by
known et hod. For exanple, Lantz (U Pat .
Rmmm@45m3mﬁy di scl oses t he f ol | owi ng reactlon schene for
maki ng thiols useful for the present invention:

"HRIERAETCI) (IR Riy] 2, S8 R STt 88 (1 20

SCRE,),i 2 78€i, 26f] CHLD)eP 192 (Al 2ter@iEiN el y, Jacobson (U. S
Pat. No. 5,728,887) discloses hydrogenation for making
thi | s useful for the present invention: RfCH2CH2SCN +

A ter SH + HCN wherein Rf is defined therein.
Alternatively, a thioacetate interne uorine

Aﬂ“@@dﬂierrm@dflatel#% was1¥49-(28m.6d, 65%8&3é@idépﬁ@-lqr@-

oo B BB IO RS Re JeSRphmesr

swﬂhbaswﬂ&aesﬁﬁhmd#3hﬂsth@%MOsemHﬂDhaﬁjAEmBWﬁEdBMQde
th hout this disc nd useful in th resen
Waﬁrﬁ{}%ﬁ Pef! @”Y'@Hl@% WW%@"@@‘P%V@@? RIEERY - R
pré@ﬁf:eefd‘fu}‘mbﬁ A@Hldg%ﬁa@ﬁbd #8 a"nﬂfﬁti@eﬁ/%&ﬁ aﬁ)urlty of
preferably 1, nost prefera 0; and eac
97 Ymeke peodiewhity solichsbip *25hiG HIMR 0®Amide(1)4teaﬂnleyliate #3
r ef er abl t and nost preferably H NVi nyl am des
wa§§g¥@pe$ﬁéﬁﬁﬁm%¥ese i nvention include well known
conpounds whi ch are connercially avai | abl e such as
/'V-vinyl formam de, Nvi nyl acet am de,
L/-vinyl-L/-nmethyl -acetam @&, /V-vinylpyrrol idone,
and Nallyl formami de. In the nethod of the present

i nvention, a fluoroal kyl thiol is reacted with a
/V-V|nylan1de resultlng |n an an1de |nterned|ate whi ch

o S o o o
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of an am de internedi ate invol ves addi ng about one nol

equi val ent of an oxidi zing agent (preferably hydrogen
w@eroxii$ed to about one nol equival ent of an aP€TES2008/085100

internediate (optionally in the presence of catalyst)

in solvent (preferably an al cohol such as ethanol) at

"HoAMRYCHTGIRE Zehitr 241 "nﬁ&&ﬁﬁ&%@a%&% 7, about

CPBHEEFD) 3tsu @RI 2MatR, NS % sajr oR IN?@CSH@H(S THGCHO)

progresSs of the reacfion ca ‘be’ non red via gas
chr omat ogr aphy. Upon conpl ete conversion (about 5

Examptes any excess oxidi zing agent is destroyed; for

exanpl e hydrogen peroxi de can be destroyed with a
sol btuooinatdd Aodiei8ak #1fwas 2-(BIB5.500,6eMT,8c88- t hen be

ongSRgerh- Ryt et p Rmler Ean L HEEHEa e e oy
the'gd Syl atRMtOfHrRié InferiielistE#3TASfoNBIWSUIC Siidndiafddg
fluoroal kyl am nes of the present invention can be

hydregen o)l afisecsalaliorn(376% With ianvater.ifivedorabeiald enalar a

ex s rschodeE o0 SBRBh B} By Qe AnbgtcBed e
#3hasthavel at gzed THRARMCEbH AixtuRe deX! Alowei tfwarmstd f ur
oxide internediate can be perforned by acid catalyzed

a”@é%[&ﬁ@@@?fﬁﬁur%‘ﬂhthe Batngl Siread. ddienthatinigal feam fesmation

ceg&%b?tw‘et r%gcf? b@wgg shifteA'Dt 59 ddﬁo‘?@ﬁ&rst Ther a
Su OXI Internedirate 1n solvent (preferably an

pragresshof thetrelacmn elabanohijorad véa Gawamnpmt@gnaplay The

typically 0_ G, a nolar excess i cal
FrBlest b ek 1 Sra mtat ragaanBe peldiy Stippin al
VO|B|1,1%§Q};4§69%§UC%@ Ohossdfdl s mixture is stirred and

al I owe

to warmto arrbl ent tenperature and after an
initial formation of foamthe reaction mxture is

"HMRI MeRktdd: 239 (hel2H,£BF1GH1)uR. 8 drmetthtGieS) AAM 85

250 0P o B R R g ABH0! e BBl ere
conversion, the pH of the solution is brought to about

Ex8mbldgby careful |y addi ng aqueous base (e.g. sodium
hydr oxi de solution). The resulting sul fur containing

fl Uﬂ\bééﬂdliﬁd toaIITEﬂ‘91®8543(@@|? Ifl%ﬂhét@@%@é}%ﬁaﬁé#@ wat tom
| ayer and can be isol ated . a ‘separatory

14 LBrB3 W55 Heb-ndsiopfiupro- 812 léonyanatme@ar eyl)”

ooy oyt Bt EHERE Tl AT orATRE S PaRbL6E
FILHrMQtétHAWn@#W@ 1an6|)\aﬁdfcmeie@mog4éah optfnet:rgm eafihé §0.ed

. sodi um hydroxi de) to de internedi ate

mqmnsqu\v@uen% 6320 mLe\Hﬁ goelgd é‘P QOI%('C% Q@W)aﬁ”él‘ hanol ) at
cnBrd AR S e SoUebizbhol o B P B g
whilé atirreag Wasnaliowddutoevarsn £ m«dny td;rapémﬂur@ndA ketohat

b f b 8 h Th
caijialshbob Tty Ehne 40 TBRD caAdBRd fmes Bkt %foééfise ’
a6 ABRHASF AR BAah 301 bl i) SHBDUI 4690 BLHBA tme

| uor oal amne in cru mse arates as a bott
abd)lalyzﬁ 3amni|na;aiﬁhee§nlxt;me atascther .hgated w WG epdont boyr.

A R P8 50 RS Ee e e LR oot "
anﬁ&or@u&rﬁlﬂd)wé@%@réd offH Lmde(rsltéadm ﬂ&&xobothF%olue‘hetémi

the sulfur atomtherein can be sél ecti vel y oxi di zed

gengriated ethexyayethyrdaplorosipar were distdediaisati2{kma rigd

. r . . .
T SEHERE e iRl o RS P RS | iFagare g
NR- C(O- R wherein x is 1 or 2 . The sulfur oxide
i nternmedi ate can then be suhjected to deacylation to
convert the amde group, NR-C(O-R into an am ne
group, -NHR thereby resulting in a sulfur containing

f 1 uor oal kyI am ne vvherel n the sulfur thereof |s

o, L, r
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shows sul fur oxide internedi ates nade fromthe ani de

intermedi ates of Table 2 . Table 4 shows sul fer
w@omvarishng fl uori nated am nes nade from the apr€TES2008/085100

internedi ates or sul fur oxide internedi ates which are

| abel ed Fluorinated Am ne # 1 FI uori nated Am ne #2,

Bl uorinated Amn and FI ted #4 Tabl e
95 6 Y183 Se ot Ko Grun iGuee MR Ta S MRS eplinaing
ressikt | abel ed Fl uorinated Am ne Salt # 1. Table 4

further shows isocyante and isothiocyante derivatives

whi ch respecti veI y | abel ed Fluorinated |socyanate # 1

MR 3 5F o SN NERSUADR Y 3 (o JAPCRLSCRR). S &5 (m,

2HLCH®RYhy! - L/ -[2-(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafl uo
ro-octyl sul fanyl) - et hyI ] - acet am' de and

3 AR S)-L/-meth l-L/-L‘é (3A4A5
ENYIR (CRES AT zéar(e; etbP).sid -1 éWypfz%mi%é%t%Ha@Héﬂ) e
T, I d
40§ §Cy| ﬁﬁ)o{&ge 1% H{Q?Ie ??)%%33 ggtsz %:/;;Eal yzed

deacyl ati onThi oI #1 Th| ol #1 vvas
Ex8mpletld, 5,5,6,6,7,7,8,8,8-tridecafl uoro-oct ane-i
-thiol which was made as follows. Under nitrogen

t hi pgec@airg t J.J0RQ Chemh. 619255) 24nd04 — 405, Fluorinated
1-iodo- 2- perfl uorohexyl et hane % 1 equi val ent ). were

Isofyaexpriade 419l deti 2m. 213t 820 Beft -HEeFRIMAER 194l (DI\/E 9
SOy R S S ok B hichiWa® FREls A doHECHe e
solDién wéendieguivialerd ocﬁﬂualmdatemérrdms#nl(oaﬂt mob) aresiwaue was

ealvalfiR pbfelh eatine il pataibil G0 TRTIETEAIP ge Cdfbmi)
was- CBO%‘HOV@"(?G(E&? baﬁﬁs c@aHess d?s%l Tgsyga@ngl e‘h'?s) \,{;&gassed

wat er was added to'the m xture.
added deap-wiseqwiini 2CmineT e agixiune wasLalones! tbouarasmrto ayer .

ambkns RS ReFA b i s Db SRt ieBLBRERE NS Ehlor i ne
rea@ﬂ@mm&ﬂﬁé wadSstireetiLfor ad@RionBMs ~P1oqu! mma%nﬂaﬁperhm

68). Thiol #2 Thiol #2
Toweaez(ZﬁOtr@;)rvaaff added anﬁl@é@@ﬁlt@@ﬂzﬁﬂléﬁweéﬂﬂtﬁmda@fe 1 -

(Bﬂi%!h%l @&eswg?ﬂéﬁoﬁghgﬁtt{a% b\%\f’g rerhovéd in vacuum to

furhIshftheldeeﬁ:édhprodOcmw$uﬂﬁcepaparlt§/afmanrmrelef*maxﬂina“ﬁonhn
e de Nenour s and ng) as PPVE) was reacted
97\/ﬂ Y'ﬁ'dl dﬁml%a'ﬁ@b@%ﬂ'%ﬂ%t% leyinG@sElel y treated with
boron trifluoride to furnish 1, 1 ,1 ,2,2,3,3-
heptafl uoro-3-[(1 -iodo-1, 1
"H-NMR-(ODC b @ 3fetrhe?h| $EH¥@H2p2of(re, 4SCHESCORES.68 I, 1
oH }_H\ﬁ 2,3,3-Heptafluoro-3-[(1 -iodo-1, 1 ,2,2-
h (4 or oet henyl ) oxy] - pr opane was t hen reacted with
ethylene in the presence of a peroxide initiator to
BONMIR (@D ,221 e 0(rh Ho{, 322 HICH N
 NRIR (GOCk) 23 (% C%gb%dg bg{%(n:e 2%383%85801@11%01692&1
450 (s, Ofrtidh, h&i rd@ér(m,t@ﬁz)u‘r%%4((3,lNCD)eqU| val ents) and
1, 1 ,2,2-tetrafluoro-1-(1, 1,2,2,3,3,3-
hept af | uor opr opyl oxy) - 4-1i odo- but ane were added to
degassed 1, 4- dioxane. The reaction m xture was heat ed
at reflux tenperature for 8 hours. The di oxane was
distilled off and the distillation residue was all owed
to cool to anmbient tenperature. Under stirring, a
t horoughly degassed sol uti on of sodi um hydroxide in
nmet hanol and water 1:1 ( 1 nolar, 1.1 equivalents) was
added to the suspension. The m xture washeated at
50-60 C for 5 hours. Additional degassed water was
added to the m xture. Thiol25#2 was col | ect ed
quantitatively as the fluorous bottom | ayer and
purified via distillation. NVR of Thiol #2 was
obtal ned as foIIovvs 1H-NI\/R (CDCl 3) : 1. 60 (t J = 17

~1 N A P N 7= 0 Y "~ 0N



IHNWR (CDCI3) @ (I): 1.98 (s, 3H, COCH3) , 2.35 (m

2H, CF2CH2) , 2.68 (m 4H, CH2SCH2) , 2.96 (s, 3H,
wWOM8)p73598. 47 (m 2H, CH2N); (11): 2.03 (s, 3HPCIZOLL48§/085100

, 2.35 (m 2H, CF2CH2) , 2.65 (m 5H, CF2CH2CH2S and

CHCH3) , 2.80 (s, 3H, NCH3)_., 43 (m 1H, CHN). Am de

Intermedi ate # 1C Am de | nt ate # 1C was

L/ ! 2-(3,3,4,4,5,5,6,6,7,7,8,8, 8-
tr ' d tyl sul fanyl)-ethyl]-formanm de which
was made usi n% am de internediate synthesis wherein
Thilol #ATlugsealkyiersinegenrasentad By theN@rmle or mami de was
the chosen /V-vinylamde. Al volatiles were renoved
under reduced preBstR-eS{@)F£UHI(EN)HEHs|HedNHRi de as
an off-white solid. NVR of Amide Internediate # 1C was
5 obtvaiersd: as follows. 1HNWR (CDCI3) : 2.33 (m 2H,

E:E]ZC;Q f '@I‘éﬂ?en %’0563’(&2 %SQ prckﬁlg’wspgp\giglgd ¢ H:t: &qAﬁze fluorine
Crhom BFHE0d A BFIERA) 86 £ dBofEIFeriat ad B HyBhdeh, SRuor

4,4,5°5

tr ii)dtdaeafdrthmroaw gars bbfwhph?“;ehtgrrq;;tpg oy ctiledhsi-oheameygen,
whi ch sing am de internmedi ate synthesis
me}eéhﬁ'a |Qﬂe‘%ﬂlﬁfnﬁas t he chosen thiol and

10/ V-vi n@'l@bhb@én freRBe éub%ng@ﬂﬁg@f é\CZ\Lmtho‘é:ﬁrby?érﬁe
vol atiles were renoved under reduced pressurée
f uppiienellyletegepiedlly aiiasst ase Qn/adﬂrftmgar@cgﬁoum a(rwb 64
00 . 'V%ﬁ " de Internediate # 1D was obtai ned as
fol I ovs'® 1P Rr (CDCI3) : 2.02 (m 2H CHCH2CH2)
2.37 (ms @UmCFZCHZ and CH2C=0), 2.71 (m 2H,
SCH2CH2N) @_ém 2H, CF2CH2 CH2S), 3.41 (m 1H,
3 42 (inp 12@42$ ordnprovidessthahi+zey; 3. 42 (m 2H,

4, | I 1-4 bel
15 Fl uori ng{%ﬁo rﬁﬁgﬁﬂh?\ﬁé% -@ SI’@I‘TD = =

(3,3,4,4,5,5,6,6,7,7,8, 8, 8- thdecafluoro octyl sul fanyl)
- et hyl anj and was madeb eac;latl n of an
am'fzde i %@%H@Eﬁ%‘% agANe Qf o 1dWﬂ I'gbt ai ned in

t he exanpl es below for Fluorinated Amine # 1 is
represented as follows. 1HNWVR (CDCI3) : 1.28 (br, 2H,
NH2) , Zhsdluproalianthe Ofzlaim Rwesrgimi=12E1 8aBi2F0,

20 2.73 (m 2H, CH2S), 2.89 (m 2H, CH2N).1H NMWR
(DVMBSO-de): 1.46 (br, 2H, NH2) , 2.48 (m 2H, CF2CH2) ,
2. 38 (”Tl'hglﬁuoﬁgﬂ%)l amlﬁe@c(a"ﬁn Pihefdiid &=20<0 6hdh)=0.
13C NWR ( CDCI 3) 3 (s, CHZS) 32.1 (m CF2CH2)
35.8 (s, SCH2) , 40 5 (s, Procedure for Acid

et usel @?ﬁ@é@é&%{%@?&ﬁr %%Eh‘*?ﬁf}%ﬁ%%g feifeestEd b8
exfoimiues bel ow, acid catal yzed deacyl ati on was

conducted in the follow ng manner. Concentrated
25 hydrochl oric acid sol ution (37 5wW%in water, five to

six-fol d nol aR a soju of one

equi val ent of cho@?ﬁ‘l @ﬁ)é ﬁt%dl-?r%gﬂ Qtiél pr;ggt hanol
Eqn The reaction mxture was allowed to warmto

an)éll &ht tenperature while being stirred. After the

initiak'fsaq@mri®rmati on ceased the reaction mxture was
sl ow y_heat ed and hel d at refl ux tenperature for 5

hour s~ Btisghegen §ome.Corhez pediyosealkyforevided dartt |) meduprine
I
0 OB PG5 R LA | BB S5 Rraen, aglor

O by carefully addlng aqueous sodi um hydr oxi de

sol ution. The chosen fluorinated amne in crude form
separated as the bottom |l ayer and was isolated as a
browni sh slightly viscous liquid via a separatory
funnel . The aqueous phase was extracted w th diethyl
ether. The residue of the dsied ether phase was
conmbined with the initial first crop. The chosen
fluorinated am ne in crude formwas washed with water
and drled u3|ng nDIecuIar S|eves (4 ﬁo and was

I o



Sul fur oxide intermedi ate # 1B Sul fur oxi de
intermedi ate # 1B was

wa.teopa7ys%2 3,4,4,5,5,6,6,7,7,8, 8, 8- PCT/US2008/085100
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tridecafl uoro-octane-1 -sul fonyl )-ethyl]-formam de
whi.ch was_nmade oxj dati.on nt er d| ate

e i QeitaaloTRes) et bk doroSal it igd By Restone Sgen
eqme\(ﬁ\hg,ﬁ]ésar,etﬁ?gﬁgl phosphonate (0.01 equi vaI ents),

and tri octg ammoni um bi sul fate (0.01

eqU| vaRdat 9>semfrhwm@@nUp@ooalist1@g 088 G4k hydigicarylene

ui,val ent s sol uti on was

o1 SRR Bed 87 AR [EERORF cnrlb A Ifulb SO E ge
Interned abe2# 1C in ethanol at 0 OC. The reaction
mxture was all owed to warmto ambient tenperature and
then hei@erfo 60 0C while being stirred. The progress
o o4 587613, 70% B (TBRQER e A=fhs Chr ot o0 aphy.
Upon conpl ete ) Conver sPon 'any - Excdss per oxi de was
destroyed by adding a sol ut| on of sodiumsulfite
(negatiye perOX| de test). The et hanol was. renbved
unfer rEaﬁééerﬁ@éma”wrﬂé@‘imﬂ%aﬂﬁ@ Qe@Rigyonyhgrein i=1,
walar 5 gd=@ried in vacuum Sulfur oxide internediate #

‘was obt ai ned gquantitatively as a colorless solid.
Mp 108 OC. NWR of Sul fur oxi de internedi ate # 1B was

OCE éi,_tg;e %qugg?!:al(ll?xvlvslqgcyaﬂ% %’;@paé f2 %élﬁ} ﬁ]%vHqu,r’ein i=2,
2H=0GRdY =06. 25 (s, br, 1H NH), 8.1 9 (s, 1H CHO.

1SC-NI\/R(CDCIS) © 22.3 (s, CF2CH2) , 33.3 (s, CH2N),
43 4 (s, SRCH2) , 5 1.6 (s, CH2S®R) , 161 .7 (s,

s WG rahdi¥hb 34 FEr BB RRG BRoaey aune comprsing
1 f_mjétepylo} et hyI am ne whi ch was nade by acid
catal yzed deacyl ation of Sulfur oxide internediate #
1A After acid deacylation, the 5 crude Fl uori nat ed
o r | ed.
The g?één% tﬁ'%' r{e? F%g%@ﬁg?@éb%&ﬁéﬁ m&?uﬁéyﬁp Am ne
#Zrémemteddlydﬂglﬂv(&&lh(mdi)p—w@—@(opm)to prcmmderanramldet iC
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was obt ai'ned quant |ve as a colorless solid, np
>250 0OC. zNsB qrih CDCl 3) and IR anal ysi s was perfor med
on crystals Obéaj ned f1rom dj me yet hane (DI\/E) with
the fol | &5 hg" PekiBIG & EP@Hﬂ - 1.76 (br,
2H, NH2) , 2.68 (m 2H, CF2CH2) , 3. 14 (m 2H, CH2N) ,
3.28 (m 2H, S2CH2) , 3.39 (m 2H, CH2SO®2) , 3.63 (m
4H, OCH3) , 3.75 (m 4H, OCH2) . 1H NVR (DWMBO de):
2.71 (m 2H, CFR2CH2) , 2.97 (m 2H, CH2N), 3.27 (m
2H, S2CH2) , 3.52 (m 2H, CH2S®2) .13C-NWR (CDCl 3)
24.5 (s, CFR2CH2) , 36.2 (m CH2S®2) , 43.1 (s, CH2N),
46.6 (s, S2CH2) , 56.8, 621 .9, 7 1.3, 72.5 (s, DME).
I R Spectrum 1070 cm1 (sym SQ2). Am de Internediate
#2 Am de Internedi ate #2 was
IV-12-(3,3,4,4-tetrafl uoro-4-
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chloroformate (0.1 1 nol) is added dropwi se within 20
mn. The mxture, while stirring, was allowed to warm
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IHNVR (CDCI3) : 2.34 (m 2H, CF2CH2) , 2.73 (m 4H,
CH2SCH2) , 3.45 (m 2H, CH2N). 13C-NWR (CDCI3) : 23.1
(s9. QiH2Shethdal. dfcﬂailm @H\R@r@h the%a&yl(aﬂon &mﬂﬁftéd b¢0. 5
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follows. A solution of one equival ent of Fluorinated
Amine # 1 (0.1 nol) and two equival ents of triethyl
am pe Th@- rﬁeﬂﬂ@ﬂd)of'dl‘alﬁfs'\/\n‘fétr@nﬁ'leﬂq =¢Rerihe (200 m )
was cool ed to 00C (ice bath). Carbon disulfide ( 1 .3
equi val ents) was added drop wise within 20 nin. The
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reaction mxture was stirred for additional 8 hours at
anbi ent tenperature. Toluene (200 M ) was added and
precipitated solids were filtered of (Buechner). The
solvents of the filtrate were renoved in vacuumto
furnish the desired product in sufficient purity for
further dehvatization in 97% yield. NVR anal ysis
yielded the following results. 1HNWR (CDCI3) : 2.35
(m 2H CF2CH2) , 2.78 (m 4H, CH2SCH2) , 3.68 (m 2H,
CH2N). 13C-NMR (CDCI3) : 23.1 (s, CH2S), 32.1 (m
CF2CH2) , 32.6 (s, SCH2CH2N), 45.0 (s, CH2N), 106 - 12
1 (m CF2) , 133.4 (s, NCO.CLAIM5S What is clainmed is
: 1. A fluoroal kyl am ne represented by the fornula:
RAQS(O x-C(H) 1(CH3HCH 2)Z+O | )-NHR wherein: Rf is
chosen froma C2-Cl12 perfluoroal kyl provided that: i)
one fluorine atom of the perfluoroal kyl can be
optionally replaced by hydrogen, and/or ii) the

perfl uoroal kyl can be optionally interrupted by at

| east one oxygen, nethylene, or ethylene; Qis chosen
fromthe group consisting of a C2-Cl2 hydrocar byl ene
optionally interrupted by at |east one dival ent
organic group; and x is 1 or 2; zis Oor 1; i is 1 or
2, ] is O or 1; provided that i+ =2.; Ris chosen from
Hor a G to C4 alkyl. 2 . The fluoroal kyl am ne of
claiml1 wherein Ris H 3 . The fluoroal kyl am ne of
claim1l wherein i=1, j=1 and z=0. 4 . The fl uoroal kyl
amne of claim1 wherein i=2, j=0 and z =0. 5 . A
fluoroal kyl isocyanate or isothiocyanate represented
by the formula: Rf-QS(O x-C(H) 1(CH3HCH

2) Z+O- D-N=C=X1 wherein: X1 is Oor S; Rf is chosen
froma C2-Cl2 perfluoroal kyl provided that: i) one
fluorine atom of the perfluoroal kyl can be optionally
repl aced by hydrogen, and/orii) the perfluoroal kyl can
be optionally interrupted By at | east one oxygen,

net hyl ene, or ethylene; Qis chosen fromthe group
consisting of a C2-G 2 hydrocarbyl ene optionally
interrupted by at Ieast one dlvalent organlc group;

- ~ o



