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WD 2008/ 081418PCT/ 1E2008/ 000001 1 GLUCAGON- LI KE
PROTEI N-1 RECEPTOR (G.P-1R) AGONI ST COVPOUNDS RELATED
APPLI CATI ONS The present application clains priority

W@ 20488140y Ovi si onal Application No. 60/ 879, 048fioh&ebooo1
January 5, 2007, U.S. Provisional Application No.

60/939, 831, filed May 23, 2Q07, and U.S. Provisional
Application 5No. "60/945, 319, filed June 20, 2007, the

di scl osures of which are incorporated by reference

her eGChUCAGOR-EIKE RRAVENS 1 RECE EIRGOP-1EHE ONSCCOBBRENDS

[ 0061] The present invention relates to novel conpounds
that pronoting i nsulreLATED BetiIcATEONG | ower bl ood

ol H&Qﬁ &pllic%}éﬁ bifims Frﬂﬁty ‘EE'RF §l 9:@%?118121 AEBELtﬁQN@ 8613#6 3 BnﬂeJJQn%Eﬁ'? 5,

. nve

258, L8 v iraL ot DRI b Y- BLF Do Aricion
Nl 609460 fileil kuge 30y 290 B ihAdigelostess efthish arg BLoRoBIRY by rEAGKEREUINIDheir
entirety.
FIELP OF THE DISCLOSURE
[00611 The present invention relates to novel compounds that promoting insulin secretion and lower
blood glucose levels, and methods of making and using these compounds. In particular, the present
invention relates to compounds that bind to and activate the glucagon-like protein 1 receptor (GLP-1R).
BACKGROUND
[0002] Type II diabetes is the most prevalent form of diabetes. The disease is caused by insulin
resistance and pancreatic P cell failure, which results in decreased glucose-stimulated insulin secretion.
Incretins, which are compounds that stimulate glucose-dependent insulin secretion and inhibit glucagon
secretion, have emerged as attractive candidates for the treatment of type II diabetcs. Two incrctins that
have been found to improve B cell function in vitro are glucose insulinotropic polypeptide (GIP) and
glucagon-like peptide (7-36) amide (GLP-1). GIP does not appear to be an attractive therapeutic candidate,
because diabetic P cells are relatively resistant to its action. However, diabetic B cells are sensitive to the
effects of GLP-1.
[0003] In addition to increasing insulin secretion and decreasing glucagon secretion, the 30-amino
acid GLP-1 peptide stimulates pro-insulin gene transcription, slows down gastric emptying time, and
reduces food intake. GLP-1 exerts its physiological effects by binding to the glucagon-like peptide 1
receptor (GLP-1R), a putative seven-transmembrane domain receptor.
[0004] A drawback to the therapeutic use of GLP-1 is its short in vivo half-life (1-2 minutes). This
short half-life is the result of rapid degradation of the peptide by dipeptidyl peptidase 4 (DPP-IV}). This has
led to the identification or development of GLP-1 analogs that exhibit increased half lives while
maintaining the ability to agonize GLP-1R activity. Examples of these analogs include exendin-4 and
GLP-1-Gly8.
[0G05) Although several GLP-1 analogs have been developed that maintain insulinotropic activities
while displaying increased half-livcs, there is still a need for GLP-1R agonists with improved
pharmacokinetic profiles,
[0006] The reference to any art in this specification is not, and should not be taken as, an
acknowledgement of any form or suggestion that the referenced art forms part of the common general
knowledge.
SUMMARY
[0067] Disclosed herein are compositions formed by covalently linking one or more GLP-1R agonist

peptides to a combining site of one or more antibodies, and methods of making and using these
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ReHheE%% TBy‘%uana“Xng 0 x%:hequ aCagan <t KkE” pesty ae 1 < x* x
I ecdpt'al O LR, a putative seven-transnmenbrane
wg,gmal n recept or [0004] A dra\/\/oack to the therapeuti c
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m nd’t é“f&“ﬂt ﬁﬂhﬁ%&’ﬁ&@cﬂ?&ﬁ* qq)?l—@cr;lng{, ecf%é’{é 3)08‘1
r apiRd isdbsgnt. R VHo NHEH: X Hﬁéﬁp@pthﬁw:@jécﬂd PEGHCHyCH;,
Nﬂﬁ@tﬁ,dﬁma,%{cﬁft@r )b&ﬁCH,,EI‘H hasc,@dotr,, {HecH,;, NHOCH,CH;, a

ent anal ogs t hat
carbo’ﬁ Pt etc th %8‘?% nlg' gr 2 ‘Fg"f"F Ve °a'55h fqrag_?'rlgl nt ai ni ng t he
abi |x| ty blpgking greisyes ‘”GL'P? Am"l‘a\é i JerfAla, Fyhareig fthe temp ologiing group”
in & adnB g fositdnuttiefers oandidime-of graup thalchrPbidkl &eikyiiBeleavage reactions, such as

Diﬂ&%ﬂaéé) txhgl‘&g]b I %?X Q(M?J 5 on P'”]s (?Q@I 99?6 t@yef b\ﬁﬁlnorL x'®isK, D,

l;oped nt ai, S not ropj c.acti ¥l ti
e aP»&prséy PR e BRIPLIORE 36 Fhg g s A
Bt isW orZdiésdcpr 1 o7 is GEPor MR ig B Nsor i ¥ Hs Aprvais oy amno sl
prxEaly e QP Ne brabgedt Gf2iid 98 absent, x°* is S or absent,x™ is G or absent, x*° is A or

absent, X°° is P or absent, ' is P or absent, x*° is P or absent, x* is § or absent, x*° is a linking residue or

absent, and in addition, wherein one of x', x'1, x'2, 3, x'%, x'¢, x'7, x'°, x®, ', x¥, x*, 7, x®, X%, X,

4o, %, 17, 1, %P, or X" is substituted with a linking residue (-[L.R]-)compnsmg a nucleophilic
sidechain covalently linkable to the combining site of an antibody via an intermediate Iinker, and wherein
the linking residue is K(SH). In these embodiments, x* may be Aib.

[0009] Compounds of the invention may comprise a peptide eomprising a sequenee substantially
homologous to one or more compounds seleeted from the group eonsisting of:

R-HGEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:172),
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:173),
R'-HAbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R? (SEQ ID N0:99),
RI-HAIBEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-R? (SEQ ID NO:100),
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R® (SEQ ID NO:101),
R'-HAIBEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK (SH)SGAPPPS-R? (SEQ ID NO:168),
RI-HAIBEGTFTSDLSKQMEEEAVRLFIEWLKK (SHYGGPSSGAPPPS-R? (SEQ ID NO:102),
R'-HAIBEGTFTSDLSK QMEEEAVRLFIEWLK (SHYNGGPSSGAPPPS-R® (SEQ ID NO:170),
R'-HAIBEGTFTSDLSKQMEEEAVRLFIEWK(SH)KNGGPSSGAPPPS-R? (SEQ ID NO:103),
R'-HAIbEGTFTSDLSKQMEEEAVRLFIK (SHYWLKNGGPSSGAFPPS-R? (SEQ ID NO:104),
R-HAIbEGTFTSDLSKQMEEEA VRLFK(SH)EWLKNGGPSSGAPPPS-R? (SEQ ID NO:105),
R-HAIBEGTFTSDLSKQMEEEAVRK (SHFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:106),



[ 0006] The reference to any art in this specification
is not, and should not be taken as, an acknow edgenent
of any form or suggestion that the referenced art

fo t of the common general know edge. 2008/000001
W lSERRHE: apcT) | E2008/ 000001 2 conposi ti ons. [}Tnm
certain enbodi nents, G.7?-1R agoni st (GA) conpounds

with inmproved in vivo hal f-Bives are provided. GA
targeting conpounds are formed by covalently |linking a

AN ARG VRS ﬁe%‘%&éé’@?ﬁs-ﬁé B Nno:107),
R‘%E@ﬁﬂ%% (s? b P EEAPPESER? éﬁ@rﬁ NO: 108)),
ROA YT Fmpgsmspm IBHJ IBINGA09),
n‘a{agmamgsmsmanm Emmmmm:ncmmmpmm (SEQ ID NO:110),
whwmﬁmwmm(mewmammwaﬁrssemmeﬁ @EQM NO:111),
SM&EGGEEBDLE SEMER &%R&Fﬁwwa&ﬁwm@’! (SBQID NR:112),
EAV R FEE W KGR APP RS- Pgéﬁ?@ B3R ést)

7Y % G’
40 FLEY ?’?t
] EQ%’EL 1% %gs | st of
. ARG sﬂ}rp?s%b' gox_;, F|S| ng a
RIS ETSHVRS Ao hH Ak {SynHRvRL 0D RbagHl  x2E3 G4
ﬂ[&-ﬂ!ﬁIEEG_’FFT&VSQ'DEE@AWI_@}DEFHK“E]H&M{P@SMPI?PSQR’QSEQ B NG 121
ErEAES TRESDKXEDSSY PBEQAVK EXRASVLIRALB«BSHED NB26)x 33 X34 x35
K SBAILESTFIEDY SK(SH)YRERQAVKEFIAWLIK AibR-R” (SEQ IDNO:117),
R! -I{AleGTFTSDVSSYK(SH)EEQAVKEFLAWLIKAIbR—R’ (SEQID NO:118),
R'-HAIbEGTFTSDVSSYLEK(SH)QA VKEFIAWLIK AibR-R? (SEQ ID NO:119),
R-HAIbEGTFTSDVSSYLEEQK (SH)VKEFIAWLIK AibR-R? (SEQ ID NO:120),
R'-HAIbEGTFTSDVSSYLEEQA VK(SH)EKIAWLIK AibR-R? (SEQ ID NO:121),
R'-HAibEGTFTSDVSSYLEEQA VKEFIK(SH) WLIK AibR-R? (SEQ ID NO:122),
R'-HAIbEGTFTSDVSSYLEEQA VKEFIAWK(SH)IKAibR-R? (SEQ ID NO:123), and
R'-HAIbEGTFTSDVSSYLEEQA VKEFIAWLIK AibRPSSGAPPPSK(SH)-R? (SEQ ID NO:124).
[0010] Compounds of the invention may comprise a peptide comprising a sequence substantially

homologous to one or more compounds selected from the group consisting of:

R!-HAIBEGTFISDVSSYLEGQAAKEFIA WLVKGRK(SH)-R? (SEQ ID NO:38),
R!-HAIbEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR-R? (SEQ ID NO:39),
R'-HAIbEGTFTSDK(SH)SSYLEEQA VKEFIAWLIK AibR-R? (SEQ ID NO:116),
R'-HAibEGTFTSDVSK(SH)YLEEQA VKEFIAWLIKAibR-R? (SEQ ID NO:117),
R'-HAibEGTFTSDVSSYK(SH)EEQAVKEFIAWLIKAibR-R? (SEQ ID NO:118),

R -HAibEGTFTSDVSSYLEK(SH)QAVKEFIAWLIKA{bR-R? (SEQ ID NO:119),

R' HA1bEGTFTSDVSSYLEEQK(SI-I)VKEFIAWLlKAle-R“ (SEQ ID NO:120),
R'-HAIbEGTFTSDVSSYLEEQA VK (SH)EKIAWLIKAibR-R? (SEQ ID NO:121),
R'-HAibEGTFTSDVSSYLEEQAVKEFIK(SHY)WLIKAibR-R? (SEQ ID NO:122), and
R'-HAIbEGTFTSDVSSYLEEQA VKEFIAWK(SH)IKAIbR-R? (SEQ ID NO:123).
[0011] Compounds of the invention may comprise a peptide comprising a sequence substantially

homologous to one or more compounds selected from the group consisting of:

R-HGEGTFTSDLSKQMEEEAVRLFIEWLENGGPSSGAPPPSK(SH)-R? (SEQ ID NO:172),
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:173),
R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R? (SEQ ID NO:99),
R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-R? (SEQ ID NO:100),
RLHAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R? (SEQ ID NO:101),
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK (SH)SGAPPPS-R? (SEQ ID NO:168),
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS-R? (SEQ ID NO:102),
RL-HAibEGTFTSDLSKQMEEEAVRLFIEWLK (SHYNGGPSSGAPPPS-R? (SEQ ID NO:170),
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWK (SHIKNGGPSSGAPPPS-R? (SEQ 1D NO:103),
RI-HAIbEGTFTSDLSKQMEEEA VRLFIK(SH)WLKNGGPSSGAPPPS-R? (SEQ ID NO:104),
R'-HAibEGTFTSDLSKQMEEEAV RLFK(SH)EWLKNGGPSSGAPPPS-R? (SEQ ID NO:105),
R-HAIbEGTFTSDLSKQMEEEA VRK(SH)FIEWLKNGGPSSGAPPPS-R? (SEQ D NO:106),
R!-HAIbEGTFTSDLSKQMEEEA VK(SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107),
R'-HAIbEGTFTSDLSKQMEEEAK (SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:108),
R'-HAibEGTFTSDLSK QMEEK(SH)AVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:109),
R'-HAIbEGTFTSDLSK QMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110),



wherein: 121 is absent, CH, C(0)CH3, C(0)CH2CH3,

C(0) CH2CH2CH3, or C(O)CH(CI—B)Cl—Bl R2 is absent, OH,

NH2, NH(CH3), NHCH2CH3, NHCH2C112CH3, NHCH( CH3) C113,

15 NHCH2CH2CH2CH3, NHCH( CH3) CH2CH3, NLI C6l - ?:T 2008/000001
WORMBREHIEOCH3, NHOCH3, NHOCH2CH3, a car boxy profecting

group, a lipid fatty acid group or a carbohydrate, and

X2 is a blocking group suchy as Aib, A S, T, V, L, I,

or D Ala, (vvherein the term " bl ocking group” in the

context of |t|on x2referstoaresldue or Elrou
E(g}%%]j ME AE%F WL I;ész?g%%‘)&%s f;%%%(g i
?ﬁg&?&(s%;gﬁ? P %%
LS EA¥ n'nﬁ d@ks&nRX 114 and’
HRGGPSS- (SEIQIE §§ I or

[0d12] X 24 Cbrﬁpoﬁhdﬁ)&f tlE,mvéﬁB@l ha$ cdoﬁ/pﬁﬁé a peptidd Gonlpﬁsnlg a@&quénce slﬂﬁﬁntlhl&
hanoIoéoSs tc%ne ’mo}%%ﬁnﬂoﬁ‘ndgsdem mlhllhe eroup%bns%t% of S

xany am no acid
€

e
i
bEGPFTSDPK. i\ -R2

R‘@ﬁ%@@fmsbﬂsﬁME w DEILKIQSHD é@ss@hpﬁsb&em:@ nﬁﬂ mzljl
R'AGAGEG TN DLSHGMISER V RIFEWIK FHNGGPosGAMEPR-R? ¥£3 1D Xd470),x 16,
R‘mMGmgmeﬁEmWLMK(smﬁaksmApm1:3(SEygm NOXNG3,
RS 251bSﬁTFTﬁBBSKQNwEAXBDFH((ﬁ{BWLKNQQPSS@ﬁPBM R SEQUBBOI184)t ed

RﬁAebﬁGWSPm%:égw rmscgg a‘% Eg‘h”’ NOUY
1
% E hmﬁﬂg %Ev& %ﬁﬂﬁsshﬁﬁ' %(§E§%$

%@GT}Q@’@Q AR STEAVRIFBYV IRV GHBSSGAPPPS R? (SEQ ID NO:110),
R' H.AlbEGTFTSDLSKQK(SH)EEBAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ ID NO:111),
R'-HAIbEGTFTSDLSKK(SH)MEEEAVRLFIEWLENGGPSSGAPPPS-R? (SEQ ID NO:112),
R'-HAIbEGTFTSDLSK(SH)QMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:169),
R'-HAIbEGTFTSDLK(SH)KQMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:113), and
R'-HAiIbEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS-R? (SEQ ID NO:115).
[0013) Compounds of the invention may comprise a peptide comprising a sequence selected from

the group consisting of;

R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R? (SEQ ID NO:99),
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAK(SH)PPS-R? (SEQ ID NO:100),
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSK(SH)APPPS-R? (SEQ ID NO:101),
RI-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGGPK(SH)SGAPPPS-R* (SEQ ID NO:168),
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS-R? (SEQ ID NO:102),
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLK(SH)NGGPSSGAPPPS-R? (SEQ ID NO:170),
R'-HAIbEGTFTSDLSKQMEEEA VRK(SH)FIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:106),
RL-HAIBEGTFTSDLSK QMEEEAVK(SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107),
R-HAIbEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:108),
R'-HAIbEGTFTSDLSK QMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110),
R'-HAIbEGTFTSDLSKQK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS-R® (SEQ ID NO:111),
R-HAIbEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:112),
R'-HAIbEGTFTSDLSK(SHYQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ 1D NO:169),
R-HAIbEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:113), and
R-HAIbEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS-R? (SEQ ID NO:115).

[o014) Compounds of the invention may comprise a peptide comprising a sequence seleeted from

the group consisting of:

R-HA{bEGTFTSDLSKQMEEEAVRK(SH)FIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:106),
RI-HAIbEGTFTSDLSKQMEEEAVK(SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107),
R'-HA{bEGTFTSDLSKQMEEEAK (SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ 1D NO:108),
R'-HAibEGTFTSDLSKQMEK(SH)EA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110),
R'-HAibEGTFTSDLSK QK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:111), and
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[ 0009] Conpounds of the invention nay conprise a
pepti de eonprising a sequenee substantially honol ogous
to one or nore conpounds sel eeted fromthe group

f1E2008/000001
W%lzra??@gﬂgTSDLSKQVEEEAVRLH EVLKNGGPSSGAPPFSK( SR

(SEQ ID NO 172),
R1- HAi bEGTFTSDL SKQVEEEAVRLFS E' W.KNGGPSSGAPPPSK( SH) - R2
(SEQ ID NO 173),

AR R SRS S5 2

ects the resent invention provides a GA targeting agent, wherein a GA
HA BEGTETS EAVRL FI 'EW RNGEPSSGARE SEY) PRS- R2
tatggggj;\qertﬁlswphie@éﬁmst of the GLP-1 receptor, comprising a peptide comprxsmg a sequence
suRtdapgllh E@PIFEDR:SKQVEEEAVRL FI EW.KNGGPSSK( SH) APPPS- R2
( SEQ{U ID )?\EG"W i‘ETT GBS x10G (12 413 14 15 16 17 18 19 .20 20 g22 23 24 25 26 .27 28

SEd ’%ﬁmﬂ’s?%%@%@-” "EWLKNOGPK( SH) SGAPPPS- R2

“’F?le"HAleGT FTSDLSKQVEEEAVRL FI EWLKI C( SH) QOPSSGAPPPS- R2
( SEQY lisRbuy CHLG2P)CH3, C(O)CH,CH,, C(O)CH;CH,CH;, or C(O)CH(CH;)CH;; and

R1- HAih Bk s EANGREEh, BV, SR SREARERS- R2
e e T T A

ca(bgg@ofeging@oum@l@)d fatty acid group or a carbohydrate,
| e- %sb%}&%@ﬁ%ﬁbﬁ K(WKN@EESQ&BPE'SE B3ark, x"

e an R%&%MNL o ARl b

gE&qr L%@S’) stoer 1sAorEx is orFx 1sLorIx 1sIK,oer

R,m, WA HE@FFK@&@%@MM&WW&WWSEZ R3 or
alﬁe%E@ ik DorN6dent; 9B or abdent, x*% is A or absent, x* is P or absent, x°" is P or absent, X° is P
or Eé le-%l SN&CBTB fbg%g(%mﬁe or(absslgpt,l' FI EW.KNGGPSSGAPPPS- R2

RI - 1m1W®GHE@TWSMQMEM(°§WmW‘WNRWQ%&PIB‘PS-

in(eotedtERkNQ@."), 44 8) is covalently linked to either the C-terminus or a nucleophilic sidechain of

a Hirkd R%u{%ﬁji%é%%%ﬁ&%ﬁéﬂﬁ% bR RIGH RS, R2

nepigog? of QS ErsHPERS ERUETETERP S
lt SE@{ED mlﬁ &'i-@l x20, W@W 34 35 x36 37 38 39

KXOI‘X

fodaby 1- HA Lkl £J§QB§K@$(1§H)OEEAEAMR%#E}@MW§QBEB§ R2

eS| R
&‘;Egﬁu g&%ﬁéﬁ?&@%&%ﬁ@m% EYLKI NTGCRSSCARPRS: 12,
11. ¥R E@FTSDLSK( SE) QVEEEAVRL F1EW.KNGGPSSGAPPPS- R2

wl(egﬁg"lis% Yl\ﬁ%}L x6isK, D, B or G, x°is L, I A, x®is Om, R, or K, x* 1sWor
Q\/%E EAVRLFI E\/\LKNGGPSSG& PPPS-
P L bR g g K

[0R7} HAI BIE@F@T@@ESK@PEE@VRMFGIS Eﬂbl@mﬁ(asmwmlsr(lﬁﬁ@tidf)
comslng a-él!:)luence substantially homologous to:

(SE w&i&ﬁg}ﬁ% S e AR SR

[0018} HAL referdfml dtanShiinkiag Jeddus SdptedfroMile\diFohtZstifgSERQ W, [ and

homgn%w} Iésn%ncludm%K%Yt) .The linkin (lres:due m be K whegegEIh(( isal sme re51de

w iri]i is capab form ng a covalent bond with an amino aGcﬁ sidec! am ina

cORblmmﬂbE@T EWSEK( SH) SSYLEEQAVI CEFI AWLI KA bR-R2 (SEQ I D
[OMQ 1 1&)1ryoughout this specification, claims and accompanymg figures and sequence listings, * (L)’

is F\rﬁg}oif':j?o]%? cate a 1n%\r/§'§glent ch%n%c to EpEEI:oé\I/I\!E re}sﬁélgéb\ﬁheﬁ%esgr%nghe amino

11. 1- HAl bEGTFTSDVSSYK( SH) EEQAVI CEFI AWLI KA bR- R2 ( SEQ
ID NO! 18).
| e- HAl bEGTFTSDVSSYLEK( SH) QAVI CEFI AWLI KAi bR-R2 (SEQ I D
NOL! 19), RLHAi EGTFTSDVSSYLEEQK( SH) VKEFI AWLI KA bR- R2
(SEQ ID NO 120),

Rl - HALDEGTFTSDVSSYLEEQAVK( SH) El CI AWLI KALbI t - 112 ( SEQ
ID NO 12!),
| e- HALbEGTFTSDVSSYLEEQAVI CEFI K( SH) W.I KA bR- R2 ( SEQ | D

'~ A NS\
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- HAI bEGTFTSDL SKQVEEEAVREFK( SH) EWLI WEGPSSGAPPPS- R2 ( SEQ
ID NO 105), RI-HAIbEG Db f
SDL SKQVEEEAVRK( SH) FI EW.KNGGPSSGAPPPS- R2 ( SEQ | D NO.
106),
WE2606008 BEGTF T SDL SKQVEEEAVK( SH) LFLEWL | CNGGPSSERBE- 0001
(SEQ I D NO 107),
Rl - HAi bEGTFTSDL SKQVEEEAK( Si) RLF1EW.KNGGPSSGAPPPS- R2
(SEQ ID NO 108),
Rl - HAi bEGT FTSDLSKQVEEK( SH) AVRLFI EW.KNGGPSSGAPPPS- R2
ac:(l SEQE lepyineycthe smggammo acid code “L” is used. The use of parentheses for linker: “(L)”, and
abdaice biphrbrHesEifb S bl i QRIS (vaH) ARt b FMN R SREARPRBredPrson to
av&@;gusgopbm 310) (orm N0 2008/ 081418PCT/ | E2008/ 000001 4
bEGT FTSDLSK S EEEAVRI FI EV\LKNGGPSSQA F,’SS 1! t,g )
[00(2 1qg| r@l-e may be selccted from the group consisting of x
x‘°1>é°1x b’E@‘f’FFF £, m@%memvmﬁlr@mrm@@ﬁmwm&m

cor(sﬁE@oflxD DO, XL 2P x5 3 32 @ 3 x? and x**. The linking residue may be selected
R S PR R
ﬁowﬂlewpcﬂ@rmsa Sy kOVERRIRE E e ReisRe SeidipppS- R2
[m(zﬁEQ | 1 sbdha aspkd39f the Mbsnbddinf (S C(O)CH, thus aceteylating the amino termiuns of a
SKQVEEEAVEL FI EWLKNOGK( SH) 412 (SEQ I D 140: 114),

ol N%g;%e%%@%%%& i R 1 e or O

targelipgdense a pepti de conprising a sequence substantially
[0 ND| 0BT emBodkthts, e pRRAGhvERHPIHIES GReAR6HREm ol pRSng

BB A ik e R epssanep 1S 2

H g %’5@4‘0"99 XX Ex Fx X §§
35]5’2x31x’7-i53 bEGTFTSDLSKQVEEEAVRLFI EVLI CNGGPSSGAI C( SH) PPS- R
whereifh:SEQ | D NO 100), R - HAi bEGL1-

Ig%r%%}’%m%’*g\r{f& FR MR NG T SHARRRS: .8, £ 50! s NGhe
resfiue.9n, 5 E ST HTSRIrSKen PRV RIS F kg resiiesPrR{SH) s@mrv@sswﬁ c,

F, O, 3EQ, b, Ns a [ifkf residue, K, D, E, or G, x'7 is a linking residue, E, or Q, x'? is a linking

TCSB;.IB tl'?‘l\fb E'CEI-E"T§ Phﬁln%%%/ﬁksﬁ, %}/A{&(l }Qﬁ éhﬂu%?,&ﬁ%?f E@EB R2
%&r% %%sm%kw&&@ﬁ BV Ky RSP sempispedye iss

lml(ugﬁ@dlleﬂ. N, %11 Oljnking residue, LK, or V, X is a linking residue, R, Om, N, or K, ¥’ is a

rﬁﬁbebEigEF@ Bl EINEREARy bEWCRH ENSGERSHEARRRG, Rk (sm),
« i"l‘%% ks  Be e RS W ey

G, Q@E@t 1SN@nquggg§ ue, A, or absent, x° is a linking residue, P, or absent, x*" is a linking

resfdhe; Plod &EEEFPTS[HDS@AEEEA\A%M BH} Btk £ NGEESSCARRR S K2
lmI(néEQd\!leQr .Ngnt gugla)lat the GA targeting com ound contams one linkin resndue comprising a
SKQVEEEAVRE O SH) I EW.1 CNGGPSSGARPPS.

EGTFISDL
nuc(legé@c F:% thi %Tg residue being seleggd from the group comprising K, R, C T and S,

[00R4]- HA| WW@W&(@IQ@EEAVK( S1- 1) LFI EWNLKNGGPSSGAPPPS- R2
[OtﬁﬁEQ | ﬁlemg-milnggr)lay be uncapped.
LR

mmmmmmwwwws@mmwww@w Jiniging gepidue is
covhl@Aly Jinked to the combining site of an antibody directly or via an intermediate linker
[ ESA'I % Eﬁ; EEMLQ) RQUEKL SRR NGERe G e32 s w
ﬁ%ﬁ%‘é@fﬁ%ﬁ@i’l’@ﬁ(’@i baAEEAVRL FLEW. KNGGPSSGAPPPS- R2
(SEQ IDNO!ITY,
R HAI bEGTFTSDL SKK( SH) MEEEAVELFI EW.ENGGPSSGAPPPS- R2
(SEQ ID NO 112),
R HAI bEGTFTSDLSK( SH) QVEEEAVRI FI EW.ENGGPSSGAPPPS- R2
(SEQ ID NG 169),
RLHAI bEGTETSDLK( SH) KQVEEEAVRI FI EW.KNGGPSSGAPPPS- R2
(SEQ ID NO'! 13), and
| t 1- HAi bEGTFTSDLSKQVEEEAVRI CFI EWLK( SH) NGGPSS- R2 (SEQ
ID NGO 115). [0013] Conpounds of the invention may
conprl se a pept| de conprl sing a sequence selected from

o e R

antl
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510014) Conpounds of the invention may conprise a
pepti de conprising a sequence selected fromthe group
consi sting of:

\&Ré%dgﬁ):ﬂ%&ﬁr Fngg)SKQVEEEAVRK( SH) FI EWLKNGCEPSSCARBRE edofs/000001
R HAI bEGT FTSDLSKQ\/EEEAVK( SH) LFI EVWLKNGGPSSGAPPPS- R2
(SEQ 1D NG 107),

[ ti-HA bEGTFTSDLSKQVEEEAK( SH) R1FI EVVLI CNCTGPSSGAPPPS- R

[002% ( SEG {oRe N%Ifts 3g§e)mverlt$n, the mventmn comprises a GA tar, etm compound

Gomprﬁ nﬁlbpepi(!:fﬁ mprising Sequ'gﬂcetl?lbstantﬁb homo OgﬁlléltC;)GPSS PPPS- R2 ( SEQ

H AfjipR G MWESPQ’GESR@ B BV R A NGBS Senshra x)
CERTLSEQ ID NO '), and WO

oo P AT E el R SRR R et

°°m§i’§€5g P E5eRse supgianfially hoseplogque 19° cert ai n aspects, the present
H' § BA@ At i ahs’ B’ D'v$ blfe'é QAMIE EEEY eﬂsl\/i‘?gl”eté‘éﬁﬂ” BB TINA G
pﬂlgsag?ggumgﬁlagpmw,‘ws a peptide agonist of the G.P-I
wheSgeptor, conprising a peptide conprising a sequence
SUbst anti al | y honvol ogous to: Rl -111 x2E3 (4
16 i 7 biggkinpgrognsdhas Al 1S, X V. kdlgor Pida x 16 x" Al 9 X19 X2
X2 I a akidg resRide, 6r axodBtic rdidue 28 5x29 x" x31 x32 x" x" x"

X" e or¥iR oXBeddaes W %C%lkfniﬂ $* may be absent,

x*is a linking residue, or absent, and

one of residues S'' to x™ is a linking residue comprising a sidechain suitable for forming covalent
linkages, the linking residue being selected from the group comprising K, R, C, T, and S.
[0030) In some embodiments, the GA targeting agent of the invention comprises a trp-cage,
comprising a peptide sequence substantially homologous to comprising at least the residues P*' 8% § G*
A¥ p* %7 P and 8%, In other embodiments, one or more of the residues comprising the trp-cage, or all of
the trp-cage is absent from the GA targeting agent.
[0031] The linking residue may be substituted for one of ', K'2, Q**, M'4, B'S, BV, V¥, R™, L%,
2, E*, L%, K¥, N®, G® and G, or one of P*', 8%, 5%, G*, A¥, P, P¥, P®, or §%°, or X™. Such
embodiments are exemplified by: SEQ ID NO:3, SEQ ID NO:172, SEQ ID NO:4, SEQ ID NO:173, SEQ
ID NO:1135, SEQ ID NO:114, SEQ JID NO:113, SEQ ID NO:169 SEQ ID N(:112, SEQ 1D NO:111, SEQ
ID NO:110, SEQ ID NO:109, SEQ ID NO:108, SEQ ID NO:107, SEQ ID NO:106, SEQ ID NO:105, SEQ
ID NO:104, SEQ ID NO:103, SEQ ID NO:170, SEQ ID NO:102, SEQ ID NO:168, SEQ ID NO:101, SEQ
ID NO:100, SEQ ID NO:99, SEQ ID NO:31, SEQ ID NO:30, SEQ ID NO:29, SEQ ID NQ:28, SEQ ID
NO:27, SEQ ID NO:26, SEQ ID NO:25, SEQ ID NO:24, SEQ ID NO:23, SEQ ID NO:22, SEQ ID NO:21,
SEQ ID NO:20, SEQ ID NO:19, SEQ ID NO:18, SEQ ID NO:17, SEQ ID NO:16, SEQ ID NO:15, SEQ ID
NO:14, and SEQ ID NO:5.
[0032] Such embodiments are also exemplified by SEQ ID NO:32, SEQ ID NO:34, SEQ ID NO:36,
SEQ ID NO:37, SEQ I3 NO:38, SEQ ID NO:39, SEQ ID N(C:40, SEQ ID NO:41, SEQ 1D N(O:42, SBEQ ID
NO:43, SEQ ID NO:44, SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49,
SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:52, SEQ ID NO:53, SEQ ID NO:54, SEQ ID NO:55, SEQ ID
NO:56, SEQ D NO:57, SEQ ID NO:58, SEQ ID NO:359, SEQ ID NO:60, SEQ ID NO:61, SEQ ID NO:62,
SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID
NO0:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75,
and SEQ ID NO:76.
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Rl is absent, CH3, C(0)CH3, C(0)CH2CH3, C(0)CH2CH2CHS3,
or C(O)CH(CH3)CH3; and R2 is.absent, OH NH2, NH(CH3),
NHCH2CH3, NHC1120- 12CH3, NHCH(CH3) ClI - 13,
wWirgdoged2{8H2C1- 13, NHCH( C113) CH2CH3, NHCG6H5, pCT/IE2008/000001
NHCH2CH2OCH3, NHOCI 13, NHOCH2CH3, a 10car boxy
protecting group, a lipid fatty acid group or a
car bohydr at e, x2 is & bl ocki ng group such as
Al,, A S T, V, L 1|, or 13-Ala, insV, L, I, or
{0035y Xlax dofe §1b9t{1méﬁts tﬁglﬁklhgﬁ'es@ué}ﬁay\b/e sublstitthed Br & of&'2, &2, MY, EV

E", Mg I@J L ’123 ﬁﬂ'qﬁ ﬁ” ahd @&ghm fs>a<1::3 e)-itelRph T &Q Lﬁ]\l% IG%S}-:Q
ID 1\3921 13 SlEQ n? Ngyl1 ILSEQX@M léllz; 2O:109, W@P NP:108, 5%2 IDNQ:10%,SEQ
ID NKIT6,iSBQ KD N 10503 EQUD NORIB4,iSEQ IR NAEXS, SKQ IDNOK0, SEROIDIND: 102, ISEQ

D l\QfZSC‘:'»E NO=7 5B I@ﬂbﬁ@ sB§ ifvo: By sfEhal): M, s(édib NG:23 )Sgé m S
o ST et el oD 0 Sabbah e o £

[0034y abgéﬂtnkm&@?tiup meyfe pybstifted SAE”; SKB Bntiodimpntsare cxgmplified by SEQO
mNcszl&dBEQabﬂenbs X4 is a linking residue or absent, and
oosf1 ! Eirle hiaf; RERE bl | Lu%sn&%gﬁ BRI cbdAliRfls erexgm?ed by SEQ

via an In

DNQWR@SE@%E‘““%d L' is coval ently linked to either the
(0036} t er Thellkingesidac meydk BB p$ich dmbodinetie arh exempliditd ty SEQ KNGS

(003ReS| dlﬁ?soﬁé"&:@])dﬁentssth@mklﬁé}étdue rhay bdubstituSd BEINESAEMEP OB,

v'9§< gf'ge Fl e h"%%dsmﬁz% gﬁﬁemphﬁied nbsa{;ilghlﬁ 112@&855%(9&? s%m

NO: h@r?@@é? NRE %, BFIIF{& 8 FEIRNP: 1075 NOH06 SEQ HeN@ 04SEQ ID
NO:28 4EQ NG 27XSEQ IR M, 26)8E6 1D W75, SEQ )y Noc21] dEQ I, NE23, SERGD NO:22,
mdg(,gfmm%%, X32, X33, X', X", X36, X", X', X39, or x".

[0038] The linking residue may be substituted for Q*°. Such embodiments are exemplified by SEQ
ID NO:28 and SEQ ID NO:112.
{00397 In some embodiments, the linking residue may be substituted for one of M", E'S, E7, V'°,

R®, L, and E*. Such embodiments are exemplified by: SEQ ID NO:111, SEQ ID NO:110, SEQ ID
NO:109, SEQ ID NO:108, SEQ 1D NO:107, SEQ ID NO:106, SEQ ID NO:104, SEQ 1D NO:27, SEQ ID
NO:26, SEQ ID NO:25, SEQ ID NO:24, SEQ ID NO:23, SEQ ID NO:22, and SEQ ID NO:20.

[0040] The linking residue may be E*, Such embodiments are exemplified by SEQ ID NO:20 and
SEQ ID NO:104.
[0041] In some embodiments, the linking residue may be substituted for one of M™, E'8, EV, V%,

R®, and L*. Such embodiments are exemplified by: SEQ ID NO:111, SEQ ID NO:110, SEQ ID NO:109,
SEQ ID NO:108, SEQ ID NO:107, SEQ ID NO:106, SEQ ID NO:27, SEQ ID NO:26, SEQ 1D NO:25,
SEQ ID NO:24, SEQ ID NO:23, and SEQ ID NO:22,

[0042] The linking residue may be substituted for M'?, Such embodiments are exemplified by SEQ
ID NO:27 and SEQ ID NO:111.
[0043] The linking residue may be substituted for E'. Such embodiments are exemplified by SEQ
ID NO:26 and SEQ ID NO:110.
[0044] The linking residue may be substituted for E'”. Such embodiments are exemplified by SEQ
ID NQ:25 and SEQ ID NO:109.
[0045) The linking residue may be substituted for V**. Such embodiments are exemplified by SEQ

ID NO:24 and SEQ ID NO:108.
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[001611In certain aspects, the invention provides a GA
targeting agent conprising a peptide conprising a
sequence substantially honol ogous to: Aibze 4 Ts F6

wdzoﬁsfﬁﬁﬁs, sl2 yI3 x14 E15 xI6 Q7 A8 xI9 xariekedbeooo1
3 A24 x 25x21? x29 R' -R2 wherein x14 is G C, F, Y,

W or L, x16 is K, D, E, or G x19is L, I, V, or A
X' isOn R or K xWor PiS| O V, 3C2S s R or K,
and , (29 is Altb or G [0017]In certain aspects, the

[004&]”Ve”grﬁe%m Y AGS v8su bR B0E, 1508 ARETHen tﬁ?!@%{]n{ ﬁ% Yy &k

]D@OB e CO rrsing a sequence su stanti ogous

g FER ANB3¥5 &4 Ts F6T7 58 D9 LIOs1l R12 QL3 A/ 14

[004F| S EING: libFingA¢sBiue iypdyQe RP:Gtuted for 1572 Bugh 2Bbofiudntsgpe efenfERiB:d RPFEQ

D MY28 @220 @Ropd. 532 33 &4 A35 p36 p37 p38 539412.

0018 In cert I ng,.residue

004L 8 emrb ua ts qg&%%c\tar eting a l f 913 nveg on Sompgjses ~Ca

00880 e Pl BRAR B fonl i ol R4S e ST

mmﬂ’é‘ﬁ%"} P@@tgle -‘a?ﬂ"evcy éhibﬂ@melw Pﬂﬂolsraqwhfg c%wq)g)at leppfhelrssidpes % §7G

A” Feifusd Shyn diter dkbhdimentaford @@ imbre Bi(all pf thesrpaage ysbsaﬁfrcrnem ale
amphed to a linker L wherein L is capable of formn

targ .

g\ cov?l ent bond with an anmino acid sidechain in

[004 n some embodiments, the present invention provides a GA targeting compound comprising

a peptide comprising a sequence substantiaily homologous to:

Hl 2E3 G4 -IJ FE TT Ss D9 xlﬂxll x]2 x13 xl4 EIS )\IG 17 A xl9 x20 x!] F22 x23 x24 x25 x25 x27 x28 x29 x30 x3I x32

33200 555 36 37 158 00

wherein:

x* is a blocking group such as Aib, A, S, T, V, L, or I, x'®is V, L, 1, or A, x'* is a linking residue
or S, x'? is a linking residue, S, or K, x'® is a linking residue or Y, x' is a linking residue, G, C, F, Y, W, or
L, x'%is a linking residue, K, D, E, or G, x'7 is a linking residue or Q, x"* is a linking residue, L, I, V, or A,
»® is a linking residue, Orn, K(SH), R, or K, x*' is a linking residue or E, x* is a linking residue or I, x* is
a linking residue or A, x* is a linking residue or aromatic residue, x* is a linking residue or L, x* is a
linking residue, I, or V, x* is a linking residue, R, O, or K, x** is a linking residue, Aib, or G, x*" is a
linking residue, or G, x*! is a linking residue, P, K(SH), or absent, x* is a linking residue, S, or absent, x*
is a linking residue, S, or absent, x** is a linking residue, G, or absent, x* is a linking residue, A, or absent,
x°% is a linking residue, P, or absent, X'’ is a linking residue, P, or absent, x°° is a linking residue, B, or
absent, x* is a linking residue, S, or absent, and x* is a linking residue, or absent,

such that the GA targeting compound contains one linking residue comprising a nucleophilic

sidechain, the linking residue being selected from the group comprising K, R, C, T, and S.

[0050) In some embodiments, X is Aib. In some embodiments, * is Aib.
[0051) In some embodiments, x'¢ is E. In some embodiments, x'° is V.
[0052) In some embodiments, the present invention provides a GA targeting compound comprising

a peptide comprising a sequence substantially homologous to;

Hl Aib'z E3 G4 T5 FG T'n' SB D9 xlo 1l x|2 13 ]4 E]5 EIG x”‘ A vl9 x20 le F22 x23 24 xl'} x26 x'27 xzs x"9 x30
AR 02 X3 x4 135 36 537 38 (39 (40

[0053] In some embodiments, the invention comprises a GA targeting compound comprising a
sequence substantially homologous to the sequence:

HI Aibz E3 04 -I\S FG T'J' SB D9 VIO SH Su Y13 LM Els EIG Q17 A]s Vl9 K20 Ezl F22 I?B A24 w?j L26 127 KZB GZQ
R30 Aibal 832 S33 G34 A35 P35 P37 PJS 839 x40

wherein one or more of the residues Aib®' through to S*° may be absent, and x*is a linking residue, or

absent, and wherein one of residues from 8" to x*° is a linking residue comprising a sidechain suitable for
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35conbi ning site of an antibody. [0019] Throughout this
speci fication, clainms and acconpanying figures and
sequence listings, "(L)" is enployed to indicate a

%%%sﬁgval ently connected to the precedi ngprskAb000001
en describing the amno W

2008/ 081418PCT/ | E2008/ 00009& 6 acid residue |eucine,
the single amno acid code “L" is used. The use of
parent heses for linker: "(L)", and absence of
forfhaip ©dVEIEER gged, DE lidkRb Rbidve being kelectedBormMRd group Sorrpdihg GOK) IOEK tand S.
sl.&fem;,xaﬁneh@.ﬁg&eamﬁtﬁkd b?ﬁﬁ@hﬁ\ld:ﬂ,esﬁﬂ)llﬂ%)%q,ﬁ [Fzﬁa-ss,%ﬁem&es.
conf usi on bet ween e two terns. [ 0020 e’ lin |ng
SERARNGGE SHRIP P s SFRM Y% TP EREOGES DN B hardFER RYNGF>
[0gg4]' | x [nBomenBodimyehid, theyrvéntiomepriiprisds x GO targeing cof@bbund XParisiggA7 |
se@ﬂ&gasummlllmﬁolog%fgstoﬁﬂﬂqu@m&er m nus. The_ li nkifzng resi due
1 ecd if & 14185 G QUPs COPS L6 Lh RO, 20Es s 27 K330
H‘ﬁgﬁ@fﬁgﬁrgﬁg L R A PREES s PO v
PG G2 PP SK37, x211, x72, and M from the group

whereinsi sting of x", x'2, x", x'4, 26, 29, x22, and 21.

Thexi_ti'gm{gcggg%rgﬁggygmg?xngg,g,loﬁ,ct ed fromthe group
consjsst :li X' 3 X19, X2, and X21. X14 may
| .

e ThE P e e
one or more of the residues P*! to §* may be absent,
x%js a linking residue or absent, and
wherein one of residues from S'' to x* is a linking residue comprising a nucleophilic sidechain,
the linking residue being selected from the group eomprising K, R, C, T, and S.
Such embodiments are exemplified by SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35,
SEQ ID NQ:36, and SEQ ID NO:37.
[0055] In some embodiments, the GA targeting agent of the invention comprises a trp-cage,
comprising a peptide sequence substantially homologous to a sequence comprising at least the residues P*!
$2 8% G A¥ P* P P* and §%°. In other embodiments, one or more of the residues comprising the trp-

cage or all of the trp-cage are absent from the GA targeting agent.

[0056] The linking residue may be K.
[0057] The N-terminus may be uncapped.
[0058] The sidechain of the linking residue may be covalently linkable to the combining site of an

antibody directly or via an intermediate linker. In some embodiments, the sidechain of the linking residue
is covalently linked to the combining site of an antibody directly or via an intermediate linker.

[0059] In certain embodiments, these peptides are selected from the group consisting of: a GA
targeting compound as described herein, including but not limited to

R-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-R? (SEQ ID NO:3)
R-HGEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:172)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-R? (SEQ ID NO:4)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:173)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:5)
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGG-R? (SEQ ID NO:6)
R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKN-R® (SEQ ID NO:7)
R'-HAIbEGTFTSDLSKQLEEEA VRLFIEFLKN-R? (SEQ ID NO:8)
R-HAIBEGTFTSDLSKQLEEEA VRLAIEFLKN-R? (SEQ ID NO:9)
R-HAIbEGTFTSDLSKQLEEEA VRLAIEFLKNGGPSSGAPPPS-R? (SEQ ID NO:10)
R'-HAIGEGTFTSDLSKQLEEEA VRLFIEFLKNGGPSSGAPPPS-R? (SEQ ID NO:11)
RLHABEGTFTSDLSK(AC)QMEEEAVRLFIEWLK(Ac)NGGPSSGAPPPS-R? (SEQ ID NO:12)
R'-HAIbEGTFTSDLSK (benzoy)QMEEEAVRLFIEW LK (benzoy)NGGPSSGAPPPS-R? (SEQ ID
NO:13)

R'-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPSSGAPPK.S-R? (SEQ ID NO:14)



[0021] I n sone aspects of the invention, R is C(0)CH3,
thus aceteylating the am no term uns “of a 10GA

targeting agent. [0022] 1 n sone aspects of the
WORMEHPRIE, (e is NH2, thus amidating the carbpRiF2008/000001
term nus of a GA targeting Agent. [0023] I n sone

enbodi nents, the present invention provides a GA
targeti ng conpound conprising a peptide conprising a
RSE4UBGRFESHSE QMERE A HLFIE W RNGGEONBPR(EH)S-RASEX D 10:9026 X 27
iic@sk@@ﬂ D SKQBPEESRLXEN LK FEGABD AN PASGT [SEQIDNOM )
X

i bﬁ%@%ﬁ%@%@%@%

R iPEGTY
RaHAibmdtimgalrsgammmFﬁmacpIqsmsdamg-msﬁ@ﬁjmesza) S
ROHAIKEGTEFBSHISKQMEERK RLFIEME EK AGRSSGAPPPOR? (FEQ KD ND:38)a

RI-FLARE T$@§K§M@EE%§E€I“@§K SEYCPNGAPESI ($2Q RIHD 2
Ve e S,
REBRLESETSDRSK AVRLFIE (ér) SSFAPPPS-R? (SEQ ID NO:103)

R!-HAIbEGTFTSDLSKQMEEEA VRLFIKWLKNGGPSSGAPPPS-R? (SEQ ID NO:20)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIK(SHYWLKNGGPSSGAPPPS-R? (SEQ ID NO:104)
R'-HAIbEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R? (SEQ ID NO:21)
RL-HAIBEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R? (SEQ ID NO:105)
R'-HAIbEGTFTSDLSKQMEEEAVRKFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:22)
R'-HAIbEGTFTSDLSKQMEEEA VRE(SH)FIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:106)
R'-HAIbEGTFTSDLSKQMEEEAVKLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:23)
R'-HAibEGTFTSDLSKQMEEEA VK(SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107)
R-HAIbEGYTFTSDLSKQMEEEAKRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:24)
R-HAIbEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:108)
R-HAIbEGTFTSDLSKQMEEK AVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:25)
R'-HAIbEGTFTSDLSKQMEEK (SH)A VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:109)
R'-HAIbEGTFTSDLSKQMEKEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:26)
R-HAIbBEGTFTSDLSKQMEK(SH)EA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110)
R'-HAIbEGTFTSDLSKQKEEEAVRLFIEWLKNGGPSSGAPPPS-R® (SEQ ID NO:27)
R-HAIbEGTFTSDLSKQK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:111)
R'-HAIbEGTFTSDLSKKMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:28)
RI-HAIbEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:112)
R-HAIEGTFTSDLKKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:29)
R-HAEGTFTSDLSK(SH)QMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:169)
R-HAIbEGTFTSDLK(SH)KQMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:113)
R'-HAIbEGTFTSDLSKQMEEEA VRLFIEWLKNGGK-R? (SEQ ID NO:30)
R!-HAIbEGTFTSDLSK.QMEEEA VRLFIEWLKNGGK.(SH)-R? (SEQ ID NO:114)
RI-HAIBEGTFTSDLSK QMEEEA VRKFIEWLKNGGPSS-R? (SEQ ID NO:31)
R!-HAIbEGTFTSDLSKQMEEEA VRKFIEWLK(SH)NGGPSS-R? (SEQ ID NO:115)
R!-HAIBEGTFTSDVSSYLEGQA AKEFIAWLVKGR-R® (SEQ ID NO:32)
R'-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R® (SEQ ID NO:33)
R-HGEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (ZSEQ ID NO:34)
R-HAIBEGTFTSDVSSYLEGQAAKEFIAWLVKAibR-R? (SEQ ID NO:35)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKAibRK-R? (SEQ ID NO:36)
R'-HAIBEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:37)
R-HAIBEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)-R? (SEQ ID NO:38)
R-HABEGTFTSDVSSYLEGQAAK(SH)EFIA WLVK.GR-R? (SEQ ID NO:39)
R-HAIBEGTFTSDVSSYGEGQAAKEFIAWLVKAibR-R? (SEQ ID NO:40)
R-HAIbEGTFTSDVSSYCEGQA AKEFIA WLVKAibR-R? (SEQ ID NO:41)
R'-HAIbEGTFTSDVSSYFEGQA AKEFIAWLVKAibR-R? (SEQ ID NO:42)
R!-HAIbEGTFTSDVSSY YEGQA AKEFIAWL VK AIbR-R? (SEQ ID NO:43)
R'-HABEGTFTSDVSSYWEGQAAKEFIAWLVKAibBR-R? (SEQ ID NO:44)
R!-HABEGTFTSDVSSYLEEQA AKEFIA WLVEKAibR-R? (SEQ ID NO:45)
R!-HAIBEGTFTSDVSSYLEDQA AKEFIAWLVKAibR-R* (SEQ ID NO:46)
R'-HAIBEGTFTSDVSSYLEKQA AKEFIAWLVKAIbR-R? (SEQ ID NO:47)
R'-HAIBEGTFTSDVSSYLEGQA VKEFIAWLVKAibR-R? (SEQ ID NO:48)
R'-HAIbEGTFTSDVSSYLEGQAIKEFIAWLVKAibR-R? (SEQ ID NO:49)
R-HAbEGTFTSDVSSYLEGQALKEFIAWLVKAibR-R? (SEQ ID NO:50)

100)

! A,
'@W i s

=




residue, L, I, V, or AA 2 is a linking residue, Om
K(SH, R or K 2' is a linking residue,, L, or E, 23

is alinking residue, I, or L, x24 is a linking

WSSl b‘zﬁulsA or E, 25 is a linking residue or pafa®ésdiooo

resi 26 is a linking residue, L, or I, 22 1is a

Iinkingre3|due I, K or V, x22 is a |linking residue,

R, Om N or K,  x" is a | i2ki ng residue, M, or G 2

is a linking residue, any amno acid, or G X' is a

%hﬂ %ﬂ’r@n@%ﬁ‘%b’g A%Fﬁ%%ﬁbf{ E%%Bﬁ%@ 22 1s a

bBETHYDVE&HLEHGA A [R? Oa§2 i nki ng

R'-mﬁswhmnvﬁymeq RLVRAibR-R2 @ED i Mb:58y reSI due, G or

R }ﬂbsemsnﬂismsemmmWAﬁmﬂasm IDAYO:69) absent, 26 is a
R-HAVRRTHGDY $LEGRA AFEFLGVL B RAR’ (SEQITNDE5) | i nki ng

R ' ,DVSSY WL Rz 5Q § r esi due 13,
R s%f&ﬂ LU “anaen 2
R- HA%E@T}H'SB%Q‘P@E WK & EQ hat the GA

R'-HABEGEHTSDUSSYWHEQUNEEX AW RiAR-RO (BBQ I nbisas)g resi due

R!-HABRPTHTS DVISH YAERRIVIED, Mblsk’dmm 61 he |i nking

Rl -HAL EﬁméDB%‘iYﬁ E%"e‘f@@@“é’ﬂﬂ#l ) co sing |IC,
é% ;;l)be K.

DV
AR
RI I@Jb DR(sBfss Flﬂm&l %EQHIVN QIQOVa| ent Iy

R'-HAIbBERITISBVEY TIERQA CKEHIA WLIRgibR-RE GEQID lmésant | body directly
R‘-%mEGTHSﬁﬁSK(Wﬂ)EfLEm\mEEIANﬂH%eWR R*(SEQIDM®:8Mbodi nent s,

HARy GEETQEEWME%WWWW%WT? @&%Pﬂéﬁ@s coval ently
FIA

b SPYS 3

'%b%?gr %g SRR o ?ﬂ@ggngl ectty
R'-HAILEGTFISBVS R- :179) _
R’.}mg@ﬂn@m dSYLEEOR WKHFIAWIIK S100R* @FPRNOERts 21 is S In
R'-HABRETISD OEH YRR SR EFI8 WIWKGIbRER? (3EQ IBEoR2@®NMDOdI nent s 25
R-HABEGVFTID BEQANKEKIAWLIKAibR-R? (SEQ ID NO:69)
R!-HAIBEGTFTSDVSS YLEEQA VK (SH)EKIAWLIKAbR-R?* (SEQ 1D NO:121)
R'-HAIbEGTFTSDVSSYLEEQA VK EFIK WLIK AibR-R? (SEQ ID NO:70)
R-HAIbEGTFTSDVSSYLEEQA VKEFIK(SH)WLIKA{bR-R? (SEQ ID NO:122)
R'-HAIbEGTFTSDVSSYLEEQA VK EFTAWKIK AibR-R? (SEQ ID NO:71)
R'-HAIBEGTETSDVSSYLEEQA VK EFIAWK(SH)IK AibR-R? (SEQ ID NO:123)
R!-HAIbEGTFTSDVSSYLEEQA VK EFIA WLIK AibRPSSGAPPPSK-R? (SEQ ID NO:72)
R-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIK AibRPSSGAPPPSK(SH)-R? (SEQ ID NO:124)
RI-HAIbEGTFTSDVSSYLEEQA VKEFIAWLIK (Ac)AibR-R’ (SEQ ID NO:73)
R'-HAIbEGTFTSDVSSYLEEQAVEEFIAWLIK (benzoyl) AibR-R* (SEQ ID NO:74) .
R'-H(Trans 3-hexanoyl)AIbEGTFTSDVSSYLEEQAVKEFIAWLIKAIbR-R? (SEQ ID NO:75)
R'-H(3-Aminophenylacetyl) AIbEGTFTSDVSSYLEEQAVKEFIAWLIK AibR-R? (SEQ ID NO:76)

R! is absent, CH;, C(O)CH3, C(Q)CH,CHa, C(OYCH,CH;CH;, or C(Q)CH(CH;)CH; and

R? is OH, NH,, NH(CHs), NHCH,CH,, NHCH,CH,CH;, NHCH(CH:)CH,, NHCH,CH,CH,CHs,
NHCH(CH,YCH-CH;, NHC¢H;, NHCH,CH.OCH,, NHOCH,, NHOCH\CH;, 2 carboxy protecting group, a
lipid fatty acid group or 2 carbohydrate.

f0060] In certain embodiments, these peptides are selected from the group consisting of a GA
targeting compound as described herein, including but not limited to:



10

15

[0028] I n sone aspects of the invention, the invention
conprises a GA targeting conpound conprising a peptide
conpri sing a sequence substantially honol ogous to:

wo Mozl T SD24181sx12 x13 x14 E x16 x17 A x1Q9c2Rexdstsbooot
X FX x24 x28 L x27 x28 x29 x30X 31 X 32X 33X 34X 35

6r7 X38 X39 5[0029]In sone aspects, the invention
conprises a GA targeting Ebonpound conprising a peptide
conprising a sequence substantially honol ogous to: xs

R'-HE)%I@‘I‘SJ@SSEEEJ%M&&FQ&VLWR%§ BNSigsM0 Els Eis Els A8
R-EXESIFREOVIsYLE R4 G B &of G0 p3l s32 533
R'-HABIFASHBVISI CE@IAREBR VE IRGKEEQubeoaen: 10x2 is a
R‘-Hbibﬁﬂﬂﬁl‘ﬂg YOEEb QATHEFEHGVIMEAIR (SER IDTNO:I8) L, |, or D Al a,

R'-Had S g E‘EE’ ; B (S 35 i
R'-ﬁﬁ’? G%:‘gi“s VSS%BAib@AAKEié ﬁ%ﬁéﬁ%@%@%ﬂ% residue,
R!-HAIbEGTFTSDVSSYLEAIbQAAREFIAWLVRAIBRK (SEQ ID NO:130)
R-HAIbEGTFTSDVSSYLEGQAAREFIAWLVRAIBRK (SEQ ID NO:131)
R-HAIbEGTFTSDVSSYLEAbQAAREFIAWL VRGRK (SEQ ID NO:132)
R'-HAIbEGTFTSDVSSYLEAibQAAREFIAWLVKAibR (SEQ ID NO:133)
R'-HAIbEGTFTSDVSSYLEGQAAREFIAWLVKGRK (SEQ ID NO:134)
R'-HAibEGTFTSDVSSYLEAIbQA AREFIAWLVKGRK (SEQ ID NO:135)
R'-HAIbEGTFTSDVSSYLEAIbQAAKEFIAWLVRAIbR (SEQ ID NO:136)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVRA{bRK (SEQ ID NO:137)
R'-HAIbEGTFTSDVSSYLEAibQA AKEFIAWLVRGRK (SEQ ID NO:138)
R'-HAIbEGTFTSDVSSYLEAIbQAAKEFIAWLVK AbRAK (SEQ ID NO:139)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKAIbRAK (SEQ ID NO:140)
R'-HAibEGTFTSDVSSYLEAIbQAAKEFIAWLVKGRAK (SEQ ID NO:141)
R'-HAIbEGTFTSDVSSYLEAibQAAKEFIA WLVKAIbRK (SEQ ID NO:142)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKAILRK (SEQ ID NO:36)
R'-HABEGTFTSDVSSYLEAIDQAAKEFIAWLVKGRK. (SEQ ID NO:143)
R'-H(D-Ala)EGTFTSDV SSYLEGQAAKEFIAWLVKGRK (SEQ ID NO:144)
R'-HAIbEGTFTSDVSSYLEAibQA AIbKEFIAWLVKGRK (SEQ ID NO:145)
R'-HAibEGTFTSDVSSYLEEEAAREFIEWLVRGRK (SEQ ID NO:146)

wherein:

R! is absent, CH;, C(O)CH3, C(O)CH,CHs, C(OYCH,CH,CHa, or C(O)CH(CH;)CH; and

R? is OH, NH;, NH(CH;), NHCH,CH,3, NHCH,CH,CH,, NHCH(CH;)CH;, NHCH.CH,CH,CH,,
NHCH(CH;)CH,CH;, NHCH;, NHCH,CH,OCH;, NHOCH,, NHOCH,CH;, a carboxy protecting group, a
lipid fatty acid group or a carbohydrate.

[0061] In one embodiment of the invention the GA targeting compound comprises a sequence with at
least an 80% amino acid homology with either SEQ IDNO 1 or SEQ IDNO 2
R'-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR (SEQ ID NO:1) [Glp-1]
R-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS (SEQ ID NO:2) [Exendin-41

[0062] The GA targeting compound may comprise an amino acid sequence of the formula:

X E GO FOTT SO D° X0 S 312 X3 M RIS K16 X7 418 (19 X0 }2! 22 3 X2 WS 26 X7 (B x2°
x30 XBI X32 XSS X.'M X35 XBG XBT XBB X39 X-40

wherein:

X! is L-histidine, D-histidine, desamino-histidine, 2-amino-histidine, B-hydroxy-histidine,
homohistidine, No-acetyl-histidine, o-fluoromethyl-histidine, a~-methyl-histidine, 3-pyridylalanine, 2-
pyridylalanine, or 4-pyridylalanine; X* is A, D-Ala, G, V, L, I, K, Aib, (1-aminocyclopropyl)carboxylic
acid, (1-aminocyclobutyl)carboxylic acid, l-aminocyclopentylcarboxylic acid, (1-
aminocyclohexyl)carboxylic acid, (1-aminocycloheptyl)carboxylic acid, or (1-aminocyclooctyl)carboxylic
acid; X®isVorL; X?is §,K or R, X% is Y or Q; X" is L or M; X'®is G, B or Aib; X7 is Q, E, K, or R;
X?isAor Vi X isK,EorA; XY isEorL; X¥is A,EorR; X7 is Vor K; X2 is K E, N, orR; X is G
orR; X*°isR, G or K; X*' is G, A, E, P, K, amide, or absent; X* is K, S, amide or absent. X is §, X,
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20

25

30

35

one or nore of the residues P31 through to S39 may be

absent, x4 is a linking residue, or absent, and
residues 511 to x4 is a linking resi d

‘E@ﬁ%?%g%ﬁb a sidechain suitable for formng g§$gpgﬂgmmmu

15l i nkages, the |inking residue being selected from

the group conmprising K, Rj4C, T, and S. [0030)In sone

enbodi ments, the GA targeting agent of the invention

conprises a trp-c rising a peptide sequence,
amidey (1 S‘F%\?‘? G gmide ﬁ'ﬁgﬁg nE @M RTAbIeR! A 815 Btamjde geabseptyg” is P,

amide0s bidehe X°° B anB@2or SBeht; BF4s SAD3E X3 Bbstnd KYRIGida acthb<sdd | n
Ot I’b?d’wd&fmpﬁ b(’“}?i 83 }@nﬁzs g{ﬁ? Opi'm its g:@en{ tﬁéllegH fimino acid residue

npr.i e frp-cage, or a the tip-cage is
‘hwgﬁ? Eﬁ5!‘°n'%ﬁ’ithe GA targeting agent 20100311The

[0043] nki guothersimdedimantnf thb imvegtish g1t O tprsetihe kaupowd ef thyfinvertign may
comlﬁﬂs&he Ldhrd, amB/BeﬂuencElﬁfomﬁll7 Vi, R 20, L21, E24, L26,

;G4 §9$a§ggggwLwﬁugﬁﬁng&égihﬁguch enbodlfgﬁt(sx29

°§r§ exerrpllfled by: SEQ ID NO 3, SEQ ID NO 172, SEQ ID
wheN@2is LSEQirie D>-NBdh, SgsanBioistiBheNDindikBysti Hie(P-hyDrodyRistidid, SEQ

hon‘Joll;i!t[m gi%%netﬁ-ﬁ@uﬁr@ J\Qm;]oglgﬂtﬁﬁgidinp aNgt il-l%stld&.EQp}r ml bl

o A L ey b PR o, A G o

acxdh@ja@wclwcpr@xﬂgag! 3-amige@lpeytNebpadic acEm(-D NO: 102,
amifoEQol el NDBoX 18 acidSEQminotybitHedi it arboRiEQadid Dol ardi Ay cl oSitfedridxytic

1s
amdl\@ lgg Kzg'%QX d\p oﬁébf?ﬁ%g:)[( :Ng( % :ilg%(%éﬁg(ﬁ\gﬁizl? brfﬁ@xs
K Es‘Eé- FDsRer é‘& SEFQ"'iI’DXr\lo*Czé » QRN 5 Snepidep of algert
00640 2 11r 2®E€) b di@rBthe BE@ich De NOtBting BEQid @ep@m@nop@ﬁd@se
v ﬂr@mggnuotheﬁﬁ@odl&n{\@thl Brvenatde GR tzl}Qtu;IgQgemgﬁQdesem ]ﬂP‘ﬂ‘wIV ata

rate %wer thaTx ?? raP 8H§dr5[§|1—_569 %@sm%&@f@g{/ R%’]ng&:s asgié S‘il%Ed herein.

In ﬂt@ﬂsebodw@# @ iNERET A° SHeCABE ISt h@é@nls@stmed@@ anolFr Q)

amulo@cul\i@tdh@(}(z}smoh&nm«iuﬂ&ts SBEQIY. [h ANCthed 2nboBinét biltheMakndch X' is

sele%@o&l Be p coég@é Qd%@ dﬁéﬁr@ l{m@dn[t\eoz a4rr§no l'l%ﬁ@'l é@ %ané‘o;y-
5%,

s teonages. V- ﬁ@gé*f“dmgéqﬂm"ﬁ@ sineg Pt RERA > SEQ
PyridyBIanioe, B 8yridBIEinE BAMEYE@IalEEQ | D NO. 57, SEQ | D NQ 58,
[oooSEQ |12 Vi ibodikeR o e N the G Qrdele MohGdrapristE ) hi than

i R e B R e o o

SE‘N@ . In gpodyen epybadepeR(pe thematop A etgeting pRsptcpyRtess pemoradpeysix
amifb[BeiNEXidi8s, whiBEGave BerN@EhAHbed, HIEQ of ddlebdys Aomparihigl SBEQ W1 or SEQ
D M Kl@nother embodiment of the invention the GA targeting agent eomprises no more than four

amino acid residues which have been exchanged, added or deleted as compared to SEQ ID NO:1 or SEQ
ID NO:2. In another embodiment of the invention the GA targeting agent comprises no more than two
amino acid residues which have been exchanged, added or deleted as compared to SEQ ID NO:1 or SEQ
ID NO:2. In another embodiment of the invention the GA targeting agent comprises no more than 4 amino

acid residues which are not encoded by the genetic code.

[00&6] In another embodiment of the invention the GA targeting compound is:
HGEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAPPPSKKKKKK-amide (SEQ ID NO:147).
[0067] In some embodiments, the invention provides a GA targeting agent that is substantially

homologous to GLP-1. GA. targeting agents of the invention may be at least 95% homologous to GLP-1
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8 [0033]1In sonme enbodi nents, the Iinking residue nmay
be substituted for one of K12, Ql9, h414, El16, En,
V19, Rz, 191, 123, E24, L26, K27, and N2a. Such
ts are exenplified by: SEQ ID NO 16 slobboo1
“@% EQ D3 NO 111, SEQ ID NO 110, SEQ DSQ?\E&?&,
SEQ D3 NQ 108, SEQ NG 107, SEQ I D NG 106, SEQ ID

NO 105, SEQ D3 NO 104, SEQ 1D NO 103, SEQ ID NO 170,
SEQW NG 102, SEQ 5 I D 140: 28, SEQ ID NO 27, SEQ ID

PR SR didinhpy BB g g% st%@%%&l’%?

tefaefingegeqis Of the ifpyentienmay by a\{epSER0%herarloepupiRSLIPT LA atgeting agew)

invemionygy e Bist T0Utherobldeows tolGLP-1. @uemetﬂmmﬂh afbaingentan@ay be at least

6@/Kﬁoﬂﬂioécfuk @@Lﬁy (ﬁ%étl% @Qs%ﬁhﬁﬁ@ntéﬁgylbtpatm gégé%omologous to GLP-
n . st or L.

.éQA Jh%sg d-;ts OPth% 1§\%1ét}on ma e)a)e at l%.&%@ p E&PmBllEI)g E%Fl D NO 19

(Y SEE e qbodipets, '{mwelfﬂm@ldﬁ afks tPfge“F%%?“H‘h%’é ispgpytantaly

hifidcPogouSts ERenaiid RHQITR MIDS), & Gar @i Afthts b1 R GhvEiionShdbé dD1eNCR5%.

homologous to Exendin-4. GA targeting agents of the invention may be at least 90% homologous to

Exendin-4. GA targeting agents of the invention may be at least 80% homologous to Exendin-4, GA

targeting agents of the invention may be at least 70% homologous to Exendin-4. GA targeting agents of the

invention may be at least 60% homologous to Exendin-4. GA targeting agents of the invention may be at

least 53% homologous to Exendin-4. GA targeting agents of the invention may be at least 50% homologous

to Exendin-4.

[0069] In certain embodiments, a GA targeting agent-linker conjugate is provided having Formula I:
L - [GA targeting agent] (D)

wherein:

[GA targeting agent] is a peptide agonist of GLP-1R. In certain embodiments, [GA targeting
agent] is a peptide selected from the group consisting of: a GA targeting compound as described herein,
including but not limited to:



(0037] I n sone enbodi nents, the |inking residue may be
substituted for one of (23, M4, E16, V19, R29, L21,
and E24. Such enbodi nents are exenplified by: SEQ ID

“Jg%&%ﬁl QD NO 111, SEQ ID NO! O SEQ | Dlg\@é%g&mmm
1108, SEQ I D NO 107, SEQ I D NO 106, I'D
NO 104, SEQ ID 15 NO'28, SEQ 1D NQ27, SEQ ID NQ 26,

SEQ | D NO 25, SEQIDN024,ISEQIDN023, SEQ I D
NO 22, and SEQ I D NO 20. [0038] The |inking residue may

rRPRGEMPBSDIIsHbRERE AR QEIL KRYEFsE AP RERES IANE:3)
REHGRHIFTS DISHQUMYFISERLFIBWNONE8PsaG APFBEKYSHIR NRQID20:172)
R[- i WSMW%WWMGGWGMWRK%%@QQ Horé) mag/) be
Y L
)

HRLEPYEE , HOGESHGAP EQIHRE 73121
S

(S :
; i B9?) SEQ 1D
RN o v 409, SEQ 1 D NO 108,
RO TN LIRE QUSERY R LITNOKHGB (SESEENDE) NO. 104, SEQD3
RNDABTTF BEMSRALINBAZSLAISERNIE ($8QIRBIOISEQ | D NO 24, SEQ
R|-FA NG TEBSD E@Am@EFLWP%%;’E 040] The

i $ E GP PS s 05y
e

Ll

NOQBE , I'n esl :
RSMESEATEFUSI K HOEERNVRLOTE W RGGESE 6 APHEER? (SEQ ID NO:14)
R!-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R? (SEQ ID NO:99)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAKPPS-R” (SEQ ID NO:15)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-R* (SEQ ID NO:100)
R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSKAPPPS-R? (SEQ ID NO:16)
R'-HAibEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSK(SH)APPPS-R? (SEQ ID NO:101)
R-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPKSGAPPPS-R? (SEQ 1D NO:17)
R'-HAibEGTFTSDLSKQMEEEA VRLFIEWLKNGGPK(SH)SGAPPPS-R? (SEQ ID NO:168)
RL-HAibEGTFTSDLSKQMEEEAVRLFIEWLKKGGPSSGAPPPS-R? (SEQ ID NO:18)
R-HAibEGTFTSDLSKQMEEEAVRLFIEWLKK(SH)GGPSSGAPPPS-R? (SEQ ID NO:102)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWKKNGGPSSGAPPPS-R? (SEQ ID NO:19)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS-R? (SEQ ID NO:170)
R!-HA{bEGTFTSDLSK QMEEEA VRLFIEWK(SH)KNGGPSSGAPPPS-R? (SEQ ID NO:103)
R-HAibEGTFTSDLSKQMEEEAVRLFIK WLKNGGPSSGAPPPS-R? (SEQ ID NO:20)
R'-HAibEGTFTSDLSKQMEEEAVRLFIK(SH)WLKNGGPSSGAPPPS-R? (SEQ ID NO:104)
R-HAibEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R? (SEQ ID NO:21)
R'-HAiIbEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R? (SEQ ID NO:105)
R'-HAibEGTFTSDLSKQMEEEAVRKFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:22)
R'-HAIbEGTFTSDLSKQMEEEAVRK (SH)FIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:106)
R'-HAibEGTFTSDLSK QMEEEAVK LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:23)
R'-HAibEGTFTSDLSKQMEEEA VK (SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107)
R'-HAibEGTFTSDLSKQMEEEAKRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NQ:24)
R'-HAibEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:108)
R'-HAibEGTFTSDLSKQMEEK AVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:25)
R'-HAIbEGTFTSDLSK QMEEK(SH)A VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:109)
R'-HAIbEGTFTSDLSKQMEKEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:26)
R'-HAIbEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110)
R'-HAIbEGTFTSDLSKQKEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:27)
R'-HAIbEGTFTSDLSKQK(SH)EEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:111)
R'-HAIbEGTFTSDLSKKMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:28)
R'-HAibEGTFTSDLSKK(SHYMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:112)
R'-HAiIbEGTFTSDLKKQMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:29)
R!-HAibEGTFTSDLSK(SH)YQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:169)
R'-HAIbBGTFTSDLK(SH)K QMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:113)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGK-R? (SEQ ID NO:30)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)-R? (SEQ ID NO:114)
R-HAIbEGTFTSDLSKQMEEEAVRKFIEWLKNGGPSS-R? (SEQ ID NO:31)
R'-HAiIbEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS-R? (SEQ ID NQ:115)
R'-HAIBEGTFTSDVSSYLEGQAAKEFIA WLVKGR-R? (SEQ ID NO:32)
R-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:33)
R-HGEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:34)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKAibR-R? (SEQ ID NO:35)



R20, and L21. Such enbodi nents are exenplified by: SEQ
IDNG1 1 1, SEQ D3 NO 110, SEQ@>3 NGO 109, SEQ ID
NG 108, SEQ I D NGO 107, SEQ NO 106, SEQ D3 NO 27, SEQ

wHhsifrs SEQ 10 NO 25, SEQ I'D NO 24, SEQ | Dp&'%?;%zﬁesmooom
and SEQ I D NGO 22. [0042] The linking residue may be

substituted for ML4. Such enbodi nents are exenplified
by SEQ 30 ID N0 27 and SE® I D NO 111. [0043] The
l'i nki ng residue may be substituted for E16. Such

RLHAPERAEIRAEEL RARAVE ks BRk RY (sRFB ttdA6)40: 26 and SEQ

R-HAERAOrdpvESYLHGRAMERR e LV KOkt -RYsE@ D 16hiey may be

R'-HAbRGIFTINUSSYILHGUA ARBFIA BUy KGRKBH)R I(EQB Nase) exenpl i fi ed
-FAGE OoM5] The | i nki ng

A KA S Y N 050 |
S
R EG ibR= Q :

Q NG 108. 9
R'-HAIbEGTFTSDVSSYYEGQAAKEFIAWLVKAibR-R? (SEQ ID NO:43)
R'-HAIbEGTFTSDVSSY WEGQAAKEFIAWLVKAIbR-R? (SEQ ID NO:44)
R'-HAIbEGTFTSDVSSYLEEQAAKEFIAWLVKAibR-R? (SEQ ID NO:45)
R-HAIbEGTFTSDVSSYLEDQA AKEFIAWLVKAIbR-R? (SEQ ID NO:46)
R'-HAIbEGTFTSDVSSYLEKQA AKEFIAWLVKAIbR-R? (SEQ ID NO:47)
© R-HAIbEGTFTSDVSSYLEGQAVKEFIAWLVKAibR-R® (SEQ ID NO:48)
R-HAIbEGTFTSDVSSYLEGQAIKEFIAWLVKAibR-R? (SEQ ID NO:49)
R'-HAIbEGTFTSDVSSYLEGQALKEFIAWLVEAibR-R? (SEQ ID NO:50)
RL-HAIbEGTFTSDVSSYLEGQAAREFIAWLVKAibR-R? (SEQ ID NO:51)
R-HAIbEGTFTSDVSSYLEGQA AOmEFIAWLVKAibR-R? (SEQ ID NO:52)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAFLVKAIbR-R? (SEQ ID NO:53)
R-HAIbEGTFTSDVSS YLEGQAAKEFIAWLIKAibR-R? (SEQ ID NO:54)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVRAI{bR-R? (SEQ ID NO:55)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVOmAIbR-R? (SEQ ID NO:56)
R-HAibEGTFTSDVSSYLEEQA VKEFIAWLIKAibR-R? (SEQ ID NO:57)
R-HAIbEGTFTSDVSSYFEEQAVKEFIAWLIKAibR-R? (SEQ ID NO:58)
R-HAiIbEGTFTSDVSSYYEEQAVKEFIA WLIKAIbR-R? (SEQ ID NO:59)
R“HAibEGTFTSDVSSYWEEQAV KEFIAWLIKAibR-R? (SEQ ID NO:60)
R!-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIRAIbR-R? (SEQ ID NO:61)
R'-HAIbEGTFTSDVSSYLEEQAVREFIAWLIRA{bR-R? (SEQ ID NO:62)
R-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIK AibRPSSGAPPPS-R? (SEQ ID NO:63)
R!-HAIbEGTFTSDVSSYLEEQAVK (SH)EFIAWLIK AibRPSSGAPPPS-R* (SEQ ID NO:171)
R'-HAIbEGTFTSDKSSY LEEQAVKEFIAWLIKAibR-R* (SEQ ID NO:64)
R'-HAIbEGTFTSDK(SH)SSYLEEQA VKEFIAWLIK AibR-R? (SEQ ID NO:116)
R'-HAIbEGTFTSDVSKYLEEQAVKEFIAWLIK AibR-R® (SEQ ID NO:65)
R'-HAiIbEGTFTSDVSK(SH)YLEEQA VKEFIAWLIKAibR-R? (SEQ ID NO:117)
R'-HAIbEGTFTSDVSSYKEEQAVKEFIAWLIK AibR-R? (SEQ ID NO:66)
R-HAbEGTFTSDVSSYK(SH)EEQAVKEFIAWLIK AibR-R? (SEQ ID NO:118)
R'-HAEGTFTSDVSSYLEKQAVKEFIAWLIK AibR-R? (SEQ ID NO:67)
R'-HAIbEGTFTSDVSSYLEK(SH)QAVKEFIAWLIKAIbR-R? (SEQ ID NO:119)
R-HAIbEGTFTSDVSSYLEEQKVKEFIAWLIKAibR-R? (SEQ ID NO:68)
R'-HAIbEGTFTSD VSSYLEEQK(SH)VKEFIAWLIK AibR-R? (SEQ ID NO:120)
R'-HAEGTFTSD VSSYLEEQAVKEKIAWLIKAibR-R? (SEQ ID NO:69)
R'-HAEGTFTSDVSSYLEEQAVK(SH)EKIAWLIK AibR-R? (SEQ ID NO:121)
R'-HAbEGTFTSDVSSYLEEQAVKEFIK WLIKAibR-R? (SEQ ID NO:70)
R'-HAbEGTFTSDVSSYLEEQAVKEFIK(SHYWLIKAbR-R* (SEQ ID NO:122)
R-HAbEGTFTSDVSSYLEEQAVKEFIAWKIKAbR-R® (SEQ ID NO:71)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIAWK(SHKAibR-R? (SEQ ID NO:123)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK-R? (SEQ ID NO:72)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIK AibRPSSGAPPPSK(SH)-R? (SEQ ID NO:124)
R'-HAibEGTFTSDVSSYLEEQAVKEFIAWLIK(AC)AIbR-R? (SEQ ID NO:73)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIK (benzoyl)AibR-R? (SEQ ID NO:74)
R'-H(Trans 3-hexanoyl) AibEGTFTSDVSSYLEEQAVKEFIAWLIK AibR-R” (SEQ ID NO:75)
R'-H(3-Aminophenylacetyl)AibEGTFTSDVSSYLEEQA VKEFIAWLIK AibR-R? (SEQ ID NO:76)

wherein:
R’ is absent, CHj, C(O)CH3, C(0)CH,CHs, C(Q)YCH,CH,CH;, or C(0)CH(CH;)CHs; and



[ 0046] The linking residue may be substituted for R?.
Such enbodi nents are exenplified by SEQ ID NG 23 and
SEQ NO 107. [0047] The linking residue nay be

Wgﬁgmglyfsed for 1,2'. Such enbodi nents are eypefiptdodsi®@bhor
by SEQ ID NO 22 and SEQ I D NGO 106. 5[00481In sone

enbodi ments, the GA targeting agent of the invention
conpri ses atmcage, conprilgi ng a pepti de sequence
substantially honol ogous to conprising at |east the
resi,dues. P3] 832 S33 G34 A35 P36 P37 13313 and 339. In
ot HEs EhBu NHERe NS HGRB TR Cly NEFHCH D ClniH B HgEs,
NHC&C&b@féﬁﬁs. NHGqHy. M@Hﬁﬁz(@%@mcﬁg NEQEmICH,, 1 BEdRyldratecting grup, 2
lipietadi FEpbSa calblifarRtE;esent i nvention provides a GA
r nd ¢ risin ti.de ¢ ing a
B i Sl e L e
S Hpaloyiey ynete SR IS x| 6 X17 A Xi S x20 X2,
F22 x23 X424bticrdlly pxeadnt, xid % a3 BgivalPcompdiblx Zdlymes Block eopXFifler X, H,

X36y, 2§'P >§3ﬁlo§8§ é149n Whaesal%e!?eof %1%;1 lafRer1, RRA Kb IQ&QMQIKI

such g é h
o pel gl ?’E’éﬁ’ﬁ‘%‘iﬂ s, sy o s lgfeis Iy
r e ghepplwalky§ phosphoglkenyk pBphpsphoaliiny!igkolm gﬂapieéllodw@f e res‘iﬂuesmﬂ
10 | S cBmprs@BKiCAQarcbsE i, G C, F, Y, W or
Y is an optionally present recognition group comprising at least a ring strueture; and
Z is a reactive group that is capable of covalently linking to a sidechain in a eombining
site of an antibody; and
pharmaceutically acceptable salts, stereoisomers, tautomers, solvates, and prodrugs thereof.
15 [0070] In some embodiments X is attached to the carboxy terminus, a S sidechain, a K
sidechain, a K{SH) sidechain, a T sidechain, or a Y sidechain of a GA targeting agent.
[0e71] In other aspects, the invention provides compounds having the formula selected from the
group consisting of
R!-HAIbEGTFTSDLSK QMEEEA VRLFIEWLK(L)NGGPSSGAPPPS-R? (SEQ ID NO:148)
R'-HAIBEGTETSDLSK QMEEEA VRK (L)FIEWLKNGGPSSGAPPPS-R? (SEQ 1D NO:149)
R'-HAIBEGTFTSDLSKQMEEEA VK (L)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:150)
R'-HAbEGTFTSDLSK QMEEEAK(L)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:151)
R-HABEGTFTSDLSK QMEK(L)EAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:164)
R'-HAIbEGTFTSDLSKQK(L)YEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:152)
R'-HAIBEGTFTSDVSSYLEEQAVKEFIAWLIK AibRPSSGAPPPSK(L)-R? (SEQ ID NO:153)

R'-HAIbEGTFTSDVSSYLEEQAVK (L)EFIAWLIKAibRPSSGAPPPS-R? (SEQ ID NO:154)
R'-HADEGTFTSDVSSYLEGQAAK(L)EFIA WLVKGR-R? (SEQ ID NO:155)

wherein
20 R is absent, CHs, C(O)CH3, C(0)CH,CH,, C{O)CH,CH,CH;, or C(O)CH(CH;)CH;; and
R? is OH, NH,, NH(CH;), NHCH,CH;, NHCH,CH,CH;, NHCH(CH;)CH), NHCH,CH,CH,CHj,
NHCH(CHs)CH,CH;, NHCHs, NHCH,CH,OCH;, NHOCH;, NHOCH,CHj, a carboxy protecting group, a
lipid fatty acid group or a carbohydrate, and
K(L) is a lysine residue covalently linked to a linker L. In certain embodiments, K(L) is:
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20

L, >06 is a linking residue, K]), E, or G ic" is a

linking residue or Q x19 is a linking residue, L, |

V, or A, x2 is a linking residue, Om K(SH), R or K

X21 is a linking residue or E, x23 is ali'“?d%%Emmwmmmn
I'S

WOSIEIEHBr 1 x a |inking residue or A X25

linking residue or aromatic residue, xa |inking
residue or L, 27 is a linkilflg residue, L or V, X28 is
a linking residue, RR, Om or K, x" is a linking
residue, Mo, or G x3 is & 20linking residue, or G

x"' is a linking EFngthj_h K(SH), or absent, x32 is
a linking residueZ S, @r absent, x33 is a |inking
residue, S, or absent, 234 is a linking residue, G or
absent, X35 is a linki residue, A, or absent, X36 is

a linking residue, P, HnN ent,(&87 is a linking

resi due, P, or absent, §§§QE§ hnthg resi due, P. or
absent, x39 is a linkingOregid S, or absent, and x4
is a linking residue, or absent, ¥ such t hat

t he targeti conmpound cont ai ns one |inking residue
conﬁﬁ?@PHﬁgﬁgﬂﬂgleophiIic 25si dechain, the |inking

r esi-thita lipksr giety kaviag the @rfulaoRnttevhgeisup conprising K, R
C, Tisand S. 1005011l n sonme enbodinments,” x2 is Aib. In
sone enbodi ments, X31 is Aib. [0051%Ln Sone

enbodi ments, x'@81isiE.[In so nbodi mehts, X 8 is V.
[0052] I n sonBy | , Freent i on
provides a GA't ting conp onpriging a peptide
conprising a sequence substantially honol ogous to: H
M e Al BFsB2s %38 w31t isis osd3Es k82 581 %30 x40
R is hydrogen, substituted or unsubstituted C;.;o alkyl, substituted or unsubstituted Cs.;
cycloalkyl-Co.s alkyl, or substituted or unsubstituted aryl-Cys alkyl;
Y is a recognition group comprising at least a ring structure; and
Z s a reactive group that is capable of forming a covalent bond with an amino acid sidechain in a
combining site of an antibody.

[0072] In some embodiments Y has the optionally substituted structure:

b f
a® ¢

[ 7N\,
N \ 7/

or

wherein a, b, ¢, d, and e are independently carbon or nitrogen; f is carbon, nitrogen, oxygen, or sulfur; Y is
attached to X and Z independently at any two ring positions of sufficient valence; and no more than four of
a, b, ¢, d, e, or f are simultaneously nitrogen.

[0073] In some embodiments, Z is selected from the group consisting of substituted 1,3-
diketones or acyl beta-lactams

[0074] In some embodiments Z has the structure;

o o EV?\N&

wherein g=0, 1, 2, 3, 4, or 5. In other embodiments, g=1, 2, or 3.
[0075] In some embodiments of compounds of Formula I, X is:
_RZZ_P_R23_ or -RE-P-RZI-P’-RZB-
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[0053] I n sone enbodi nents, the invention conprises a
GA targeting conmpound conprising a sequence
substantially honol ogous to the sequence: A b2 E3 6.4

J@zdﬁ@ Jds29 VIO Syl3'LI4 BI5 El6 Q7 A8 v19pKeRasdoooor
F22"725 o4 wos 126 127 K28 029 R30 Ai b3l s32 s33 G4

A35 p36 p37 p38 s39 x40, wherein one or nore of the
resi dues Ai b3l through to2839 nay be absent, and x4 is
a linking residue, or absent, and wherein one of

he%e3|dues fromS ' to x4 is a linking residue
conprising a sidechain suitable for 10 formng

c o &tddh ere indepadegibisseleqiqddrom the gpypgonsigisp erwelyw“ﬁr&ﬂ%id@é% e
polydtifylia cbid€ plyetitpxagdiid) pdlySN-Kigy! KyrofRioks, pollyyina Aicbh&, pobiaifvxyethyl

acryl@t%@%ﬁf@féteﬁvﬁétﬁacﬁ%é grpiglal dc?grn p@ggnésq?a\h@ aéﬁnlo gr§§Qm EBIGI'

the PP p3elgne §é@°f>®erm5°°é§ns»%%§n°ly‘ym %EQH"B"”W"?%‘EQ
polylgsidineSE@papfide Nlyapines spARSeb]yhmincsionee. relvirouiarndsie, goly@Mimethyl

aminb i RRY, b@ym@mnﬁos&ﬁat@, p@ﬂnw:@@tyi diGhofBIERS) thcm mpri si ng
sesfpmiSHIRD BUTER AN S g OB CRI bR R SRR,
aminggpephagrylgge) moly(Nb dimpthyl afmz%nefhw'aﬁb ROl -diethy! apinpmpthegryletolg
poly(@BQenfBine)JolyBdrs ofgBxderAly aRBGPRBARY poBSBREN H-tidegy®iniupacrylate
chloride), poly(methyacrylamidopropyltrimethy! anmonium chloride), proteoglycans such as chondreitin
sulfate-A. (4-sulfate) chondroitin sulfate-C (6-sulfate) and chondroitin sulfate-B, polypeptides such as
polyserine, polythreonine, polyglutamine, natural or synthetic polysaccharides such as chitosan, hydroxy
ethy] cellulose, and lipids; '

R¥, R®, and R? are each independently a covalent bond, -O-, -8-, -NR®-, amide, substituted or
unsubstituted straight or branched chain C;_s alkyiene, or substituted or unsubstituted straight or branched
chain C, 5o heteroalkylene;

R'is hydrogen, substituted or unsubstituted C;_jy alkyl, substituted or unsubstituted Cs.;
cycloaliky!-Co.s alkyl, or substituted or unsubstituted aryl-Co ¢ alkyl; and

R, R%, and R® are selected such that the backbone length of X remains about 200 atoms or less.
[0076] In some embodiments of compounds of Formula I, X is attached to an amino acid residue in
[GA targeting agent], and is an optionally substituted -R™-[CH,-CH,-O]-R%-, -R%-cycloalkyl-R?-, -R=-
aryl-R®-, or -RZ-heterocyclyl-R%-, wherein t is 0 to 50.

[0077] In some embodiments X is attached to the carboxy terminus, a S sidechain, a K sidechain, a
K{(SH) sidechain, a T sidechain, or 2 Y sidechain of'a GA targeting agent
[0078] In some embodiments of compounds of Formula I, R® is -(CHa)v, ~(CH)u-C(0)-(CHa),-,

+(CH2),-C(0)-0~(CHa)y-, -(CHz).~ C(S)-NR(CHy)y, (CH;),-C(O)-NR*-(CHy):-, (CHz)y-NR"(CHy)y»
{CH2)y-0-(CHy)y-, -(CH,)w8(0)o.2-(CHa)v, (CHz)-8(0)o 2 NR -(CHy),-, or
-(CHz)u—P(O)(ORb)-O~(CHQ)‘,-, wherein u and v are independently 0, 1, 2, 3, 4, 5, 6,7, 8,9, 10,11, 12, 13,
14, 15, 16, 17,18, 19 or 20.

[0079] In some embodiments of compounds of Formula I, R%' and R** are independently -(CHy);-,
{(CHy)-C(0)-(CHy)s-, -(CHz)-C(0)-0-(CHz)y, (CH,)-C(S}-NR®(CHy)s-, -(CHo)-C(O)-NR"{(CH,);-,
~(CH2)NR*-(CHp)s-, (CHz)-O-(CHp)s-, ~(CHa)-S(0)o2-(CHa);-, ~(CH)-S(0)o2-NR - (CH)s-, or
-(CH;),-P(O)(OR")—0-(CH2),—, whereinr, s, and v are independently 0, 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12,
13, 14, 15,16, 17, 18, 19 or 20.

[0080] In some embodiments of Formula I, if 1 or if X is -R*-[CH,-CHa-0}-R%-,
R#-cycloalkyl-R®, -R™-aryl-R?-, or -R*-heterocyclyl-R™>-, ¥ is present.
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x2 is a blocking group such as Aib, A S T, V, L, or

I, 10X25 is a linking residue or aromatic residue, one

or nore of the residues P3'" to 538 nmay be absent,

xé@” gl 1 Nking residue or absent, and wher2CTESHS/0gF001
WO REYHIES fromSl to x4 is a I'i nki ng residue conprising

a nucl eophilic sidechain, the linking residue being

sel ected fromthe group cddprising KK, RC, T, and S.

15Such enbodi nents are exenplified by SEQ ID NO 32,

j00s2FQ ! Bxehpaé Sompandd ih cdMhed Fith R ARstramRFIBRE 28 5.
om?znd SEF%‘@D NO: BtZ. , ‘[ Ot,0554 I n %_ome elrrbodl metnt S, t he %:

0% ge TARFESEhvep el MUTEH P FURR Bt P EtEe PR ge,
compriging 12 Ggitangpting aprotepvatbatlydikgditon canbining site afan iAntitiody Wranoteogings
linktrQ.', AhS SAYER 6&tich OFHGA Gridlifle dinpduBed indild@wiioR $fulll LY antiBod),
uni %@%m%aﬁ%@gaﬁ Quy otble fg%§%§%pﬂtil%§)3as 142 2 Eﬁsﬁﬁﬁe@n‘? i Jent s,

ne or re b?r tyhe_resyues conprising the trp- 20cage
embgfimegg. the Stibogyds 4 hpanieatjersian of 2 gMATe Aidolqss Pifot fgmring 2 constant
regibrffogert uingy Te(E) @At IgM] G056 inibddy. Tk anagjer eiiichere, depyntitoay ika
chix{leggélmao-gpc%m%sgng eV bbte r% ﬁ'@ﬁ a H%@nge auntibody and a constant region
from a human IgG, IgA, IgM, 1gD, or IgE antibody. In a further embodiment, the Antibody is a fuily
human version of a murine aldolase antibody comprising a polypeptide sequence from natural or native
human IgG, IgA, IgM, IgD, or IgE antibody
Antibody-L' — [GA targeting agent] (II)

wherein:

[GA targeting apent] is a peptide agonist of GLP-1R. In cerfain embodiments, [GA targeting agent] is a
peptide selected from the group consisting of & GA targeting compound as described herein, including but
not limited to:

R-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-R? (SEQ ID NO:3)
R-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NO:172)
R!-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPSSGAPPPSK-R® (SEQ ID NO:4)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R? (SEQ ID NQ:173)
R'-HA{BEGTFTSDL SKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:5)
R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGG-R? (SEQ ID NO:6)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLKN-R? (SEQ ID NO:7)
R-HAibEGTFTSDLSKQLEEEAVRLFIEFLKN-R? (SEQ ID NO:8)
R'-HAIbEGTFTSDLSKQLEEEAVRLAIEFLKN-R? (SEQ ID NO:9)
R'-HAIbEGTFTSDLSKQLEEEAVRLAIEFLKNGGPSSGAPPPS-R? (SEQ ID NO:10)
R'-HAIbEGTFTSDLSKQLEEEAVRLFIEFLKNGGPSSGAPPPS-R? (SEQ D NO:11)
R'-HAibEGTFTSDLSK(Ac)QMEEEA VRLFIEWLK(Ac)NGGPSSGAPPPS-R? (SEQ ID N0O:12)
R'-HA{bEGTFTSDLSK(benzoy)QMEEEA VRLEIEWLK (benzoy )NGGPSSGAPPPS-R* (SEQ ID
NQO:13)

R-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK S-R* (SEQ ID NO:14)

R! —I-IAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH}S-Rz (SEQ ID NO:99)
R'-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPSSGAKPPS-R? (SEQ ID NO:15)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-R® (SEQ ID NQ:100)
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSKAPPPS-R? (SEQ ID NQ:16)
R-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R? (SEQ ID NO:101)
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPKSGAPPPS-R? (SEQ ID NO:17)
R-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPK(SH)SGAPPPS-R? (SEQ ID NQ:168)
R-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKKGGPSSGAPPPS-R® (SEQ ID NO:18)

" R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLKK (SH)GGPSSGAPPPS-R? (SEQ ID NO:102)

R-HAIbEGTFTSDLSKQMEEEAVRLFIEWKKNGGPSSGAPPPS-R? (SEQ ID NG:19)
R'-HAiIbEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS-R? (SEQ ID NO:170)
R-HAIbEGTFTSDLSKQMEEEAVRILFIEWK(SH)KNGGPSSGAPPPS-R? (SEQ ID NO:103)
R-HAibEGTFTSDLSKQMEEEAVRLFIKWLKNGGPSSGAPPPS-R? (SEQ ID NO:20)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIK(SHYWLKNGGPSSGAPPPS-R? (SEQ ID NO:104)
R'-HAIbEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R? (SEQ ID NO:21)
R'-HAIbEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R? (SEQ ID NO:105)
R'-HAIbEGTFTSDLSKQMEEEAVRKFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:22)



[ 0058] The sidechain of the |inking residue may be
covalently linkable to the conbining site of an
antibody directly or via an internmediate linker. In

gdi ments, thc sidechain of the |inki '
‘ggls covalently Ilnked to the conbini ng S|teBgF&§%&aﬁaMI
anti body directly or via an internedi ate |inker.
100591l n certai n enbodi neng, these peptides are
sel ected fromthe group consisting of: a GA targeting

R‘CI%J%B gﬁ&(&iﬁ%ﬂ?ﬁ@}ﬂ}%ﬁmb%&pﬂs% <28 R8s

£SKQMEEEAVKLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:23
R‘JLEASbE Eﬁéﬂ@é@ﬁ@%ﬁ&kﬁ@bb@ﬁ@é&%ﬁaﬁﬁ%ﬁ% ( SEQ

R lHMEG)I’E%l)SDMKMMLFIEWLKNGGPSSGAPPPS -R? (SEQ ID NO:24)
FK %D

1 T DLSKQMEEKAVRLFIEWLKN(%%%PW (SEQ m%%eg%@
s e (o

R’l i DISKQMERYSES FIE.WL GGPSSGAPPPS-R2 ( rB% IDNO: 110[)

Nuﬁﬁb@ﬁﬁ&ﬁEﬁ&MﬁE*Av 0f2BEQ

R FIARE GR?TSBNI@II@H)EEBAVRLFIEWLKNGGPSSGAPPPS R2 (SEQ ID NO:111)
RﬁﬂW@@DSﬁ EﬁNEWBMM@EWSSENWﬁﬁSRR?§SE@Q@@r«)S)

@% SRR R
SDLF ‘

D
A L
[31h D P 1
R'NMASEETIRSD @WEVWM [Elﬁbtéb} R2( SEQ I
R‘{-‘i@]t@)}T‘FTSDLSKQMEBEAVRLFIEWLKNGGK(SH)-R‘ (SEQ ID NO:114)

.‘Hﬂ'@GFNS BERKQMESBA TRV ENGGEAS- ET:@EQZWSSSGAPPPS- P2
S%K%%EAV TEWLK(SHINGGPSS-K? (SEQ ID NO:115)

R ,
NIE R I HNBREE3PPPS- R2( SEQ | D
R‘h@EbTﬂI)SD%S&*ﬂéGQE@dFLKWLVKGRK R2(SEQ ID NO:34)

R IBDIESKKTADY QVEESONRUTHL AV A6) NGTRSSOREEPS- R2 ( SEQ | D
R'HBibEG TSDVSSYLEGQAAKEFIAWLVKAleK -R? (SEQ ID NO:36)

G oo
oAl At e SRR o (sE0

R’ll-ﬁlH@‘FTZBﬂ)/SSYCEGQAAKEFIAWLVKA:bR—Rz (SEQ ID NO:41)
R'-HAIbEGTFTSDVSSYFEGQAAKEFIAWLVKAIbR-R? (SEQ ID NO:42)
R'-HAIbEGTFTSDVSSYYEGQAAKEFIA WLVKAibR-R? (SEQ ID NO:43)
R'-HAibEGTFTSDVSSYWEGQAAKEFIA WLVKAibR-R? (SEQ ID NO:44)
R'-HAibEGTFTSDVSSYLEEQAAKEFIAWLVKAibR-R? (SEQ ID NO:45)
R'-HAIbEGTFTSDVSSYLEDQAAKEFIA WLVKAibR-R? (SEQ ID NO:46)
R'-HA{bEGTPTSDVSSYLEKQAAKEFIA WLVKAibR-R? (SEQ ID NO:47)
R'-HAibEGTPTSDVSSYLEGQAVKEFIA WLVKAibR-R? (SEQ ID NO:48)
R'-HAibEGTFTSDVSSYLEGQAIKEFIAWLVKAIbR-R? (SEQ ID NO:49)
R!-HAIbEGTFTSDVSSYLEGQALKEFIA WLVKAibR-R? (SEQ ID NO:50)
R'-HAIbEGTFTSDVSSYLEGQAAREFIA WLVKAibR-R? (SEQ ID NO:51)
R-HAIbEGTFTSDVSSYLEGQAAOmMEFIAWLVKAI{bR-R? (SEQ ID NO:52)
R\-HA{bEGTFTSDVSSYLEGQAAKEFIAFLVKAibR-R? (SEQ ID NO:53)
R!-HAiIbEGTFTSDVSSYLEGQAAKEFIA WLIKAibR-R? {(SEQ ID NO:54)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIA WLVRA{bR-R? (SEQ ID NO:55)
RI-HAibEGTFTSDVSSYLEGQAAKEFIA WLVOmAibR-R? (SEQ I NO:56)
R'-HAibEGTFTSDVSSYLEEQAVKEFIA WLIKAibR-R? (SEQ ID NO:57)
R'-HAibEGTFTSDVSSYFEEQAVKEFIAWLIKAibR-R? (SEQ ID NO:58)
R'-HAibEGTFTSDVSSYYEEQA VKEFIA WLIKAibR-R? (SEQ ID NO:59)
R'-HA{bEGTFTSDVSSYWEEQAVKEFIA WLIKAibR-R? (SEQ ID NO:60)
R'-HAibEGTFTSDVSSYLEEQAVKEFIA WLIRA{bR-R? (SEQ ID NO:61)
R'-HAIbEGTFTSDVSSYLEEQAVREFIAWLIRAIBR-R? (SEQ ID NO:62)
R'-HA{bEGTFTSDVSSYLEEQA VKEFIA WLTKAibRPSSGAPPPS-R? (SEQ ID NO:63)
R'-HAIbEGTFTSDVSSYLEEQA VK (SH)EFIA WLIK AibRPSSGAPPPS-R? (SEQ ID NO:171)
R'-HAIbEGTFTSDKSSYLEEQA VK EFIA WLIK AibR-R? (SEQ ID NO:64)

R‘ HAlbEGTFI‘SDK(SH)SSYLEEQAVKEFLAWL]I{AIbR-Rz (SEQ ID NO:116)
R!-HAIbEGTFTSDVSKYLEEQA VKEFIA WLIKA{bR-R? (SEQ ID NO:65)
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111- HAI bEGTFTSDLSKQVEEEAVRI FI EW.KNGGPSSGAPPK( 5H) 5- R2

S 1 99)
“(ﬂg’%’&ﬁq GTFTSDLSKQVEEEAVRI FI EW.KNGGPSSGAI O BsE2038piM
ID NO 15)
I 1'l-HA bEGT FTSDLSKQ\/EEEAVRE?EI EVWLI CNGGPSSGAI C( SH) PPS- R2
(SEQ I D NG 100)
R Haletif RIS SIAVEERAWREH ERIEKIGEIB RS, GAPPPS- R2 ( SEQ
RYHBIHNGIFIE6Y SSYKEEQA VK EFIAWLIKAIbR-R? (SEQ ID NO:66)
R:MEME@WWEEAWHWMWM@GW APPPS- R2
R A P f FIA

g HHQA WLIKA{bR-R® (SEQ ID NO:67)
R-#A E b ﬂ’,‘-'.:‘i 5'.‘ ¢
Ny AR R (ke @PPPs- R2. (SEQ
RH AN K(SH)VKEFIAWLIKAIbR-R? (SEQ ID NO:120)
R A dop bty TSE R KREWESHX®IG 51 1) SGAPPPS- R2
R{HBEBEGTIYSMNIES YLEBQA VK (SHEEKIAWLIKAbR-R? (SEQ ID NO:121)
RUEAJEGIT ISP TEER: PEREEQ DREEISSCGAPPPS- R2 ( SEQ
R SSYLEEQAVKEFIK(SH)WLIK AibR-R” (SEQ ID NO:122)
R'-HAi ] EEQAVKEE i 3
A A S oo o
R' EPSDNAS vE EEQA VK EFIA WLIKATbRPSSGAPPPSK-R? (SEQ ID NO:72)
RURAHEAT IS TS PE G RVEBRAYRLER HsVE Gi RbRof2s) ( SEQ
RYHBIHEGIFTEDYSSYLEEQAVKEFIAWLIK(Ac)AIbR-R? (SEQ ID NO:73)

RHAIBGTASH EESTEREPA @I)MMWGAPPPS R2
legx 'l);ﬂ;[lb@g{FTSD SYLEEQAVEKEFIAWL, b -_R (SIE.Q D NO:75)
R A B L PGB R S R LA A S BB B
whbraQ | D NO. 103)
T S R e R AR R RARER &7
| 11 RHAPHENGE VSO REFOBEEA VRO OB ES A KUSGHS SERPOHE HOH:,
NHCEE, JoR, GHe) NHUXM,) NHCH, CH,OCH;, NFOCH,, NHOCH,CH;, a carboxy protecting group, a
lipild%fﬂ{%k 1@;’ EI%WEEAVRI - FI CEWLKNGGPSSGAPPPS- R2 ( SEQ

anq qpy ofyEhRiCrfprmipps fupsptisRe AL ERERGFIHRY SR ERRE Rerepserselidenisd. Ro
( SE@ ik irkDmoltQ B3ving the formula -X-Y-Z’, wherein:
| '] - HALbEGT FT:5[ok G rtMRlitd oMl NS R SRR Rrabdd th Se @
| D NO 22) Rl: EGL1, | )
SDLSKQVE%E?S\W%%EEEFEWF&%%@&EPPS- R2 (SEQ I D NO
106) R1- HAI b EGFRTBMING K @V EREARAN ER I @Y\ P BN EERP S QA FRREL e,
(SEQ | D Nax 23)
111- HAi bEGTET, . \ DS,
(20 | D NG 1@5@%@4@9@%&u%am&meg&mg
|11 - HAI bE8®FSDL SKQVEEEAI CRLFI EVLI CNGGPSSGAPPPS- R2

anc( ;@E@del[ﬁcﬂiﬂ@&b)ab]e salts, stereoisomers, tautomers, solvates, and prodrugs thereof,

[oosdy- HAL BECa el MR IF R Rl 15 WML: | CNGGPSSGAPPPS- R2

(SEQ I D NGO 108) REPRE- or REDREP R,

e HALbEGTFTSDL SKQVEEKAYRE R ESVE | TRGEPESeAPPPS- R2 ( SEQ
whergniNG) 25)

|1 | P ECREPE D GREMEERGSH) AMBLHEM bGHNESRESEARRRS SRR s
pep T el ety v ol e s sabugropei

acrlee, R@!hzgy‘(y ethylmethacrylate and polyacrylamide, polyamines having amine groups on either
thelppijradribdckbExs PRGSOl BE@MEEKi(s Skth B PRIy Fhe My OMNGEREBEARRPSd R2

polgl%ﬁ@lé, Rn ide Hﬁ)ﬂ‘lines such as |foi aminos?rrcne, polyaminocacrylate, poly(N-methyl
aml | e ate b -FT a%n%ﬁ: la(t%E pcﬁ;’ék{,ﬂ-_ch:me@}qlalmmoacryiatse ,%}?{Bﬁé -R2
LR Wy

diefRylarhipgapr R PSR BROIIE M) ERFNVREF] i KINEORSS IS EEY IR
(SEQ ID NO 111)
111- HAi bEGTFTSDLSI Cl QVEEEAVRLFI EVWLI CNGGPSSGAPPPS- R2
(SEQ | D NO 28)
1111- Ht 1i bEGTFTSDLSI CK( SHNEEEAVRLFI EW.KNGGPSSGAYPPS- R2
(SEQLD NO 112)
|11 - HAI bEGTFTSDLI CKQVEEEAVR! - FI EWLI CNGGPSSGAPPPS- R2
(SEQ | D NO 29)
|11 - HAl bEGTFTSDLSK( SH) QVEEEAVRLFI EWLI CNGGPSSGAPPPS- R2
(SEQ ID NO 169)
- HAi bEGTFTSDLK( SH) KQVEEEAVRLFI EWLI CNGGPSSGAPPPS- R2

I N~ 1 A A
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Rl - HA| bEG ni ESDVSSYLEEQKVKEFI AWELKAI bR- 112 ( SEQ | D
NO 68) RI - HAi bEG TESDVSSYLEEQK( SH) VI CEFI AWLI KAI bR- R2
(SEQ I D NO 120)

A i FTSDVSSYLEEQAVI CElI Cl AWLI KAI bR- R2
»ﬁ%}zdg@‘)oﬁﬁﬁ-r E{Alﬁnlbz&s&ggoom

R1- HA| bEGTFTSDVSSYLEEQAVK( SH) El CI AWLI K
(SEQ 1D NO 121)
Rl - HA| bEGTFTSDVSSYLEEQAVKERI KWELKAI bR- R2 ( SEQ | D
NO: 70)

R R AR A

poly\gegym(gnyq_e polymers of quaternary amines, such as poly(N,N,N-trimethylaminoacrylate
chiobde), M(ﬁ&%ﬁiﬁﬁVﬁﬁ%&E&%ﬁM%&E@joﬁs% CokfitinD

suthh it hondrolin st C (Eue) pndchenciritn sl fie B, polopeptiss e

polycegwoé@rTatee mlulﬁpnmﬁnsﬁgﬂmthetm polysaccharldes such as chitosan, hydroxy
ethyl GIUGSHMIEEGAVKEPI AW KA bRPSSGAPPPSK( S11) - R2 (SEQ | D

NO. 2267, il 7N BB GaEE EnabM Ptk @ond, CERE-AMRI. Kidgnhidi PR- R2
wns i o s chan € ploerer T PE RS e gt
chaip Gspicferpalivlepsi1 4- 1( Tr ans

3- IRdssapioyeen), AbANEET b LSDMBEV ERQNMIEFstiaAL dr KRB ¢ SEQ

i/ bEG b
G I S

B SRS D eI O e Ao s
[00@’( 0) CI-H( “9:@19{3menamﬂcompounds of FiR@hula &1, XOjs|attapljel® to Ml@qu residue in
[cANehing b 2datiRnd INHGHR G} %}d%ted NEICHG B )RR, RZ cyeloalkyl-RE-, -RZ-

R, MRS - Pr O NSS?TﬁgNgcmwm'

[0085] pj d I sppg srbgdimertsgf @m&u&ﬂs °f§°@1aia E‘olhy‘él 1@l P CH
-(CHRIC(@IOACEYBOGHIROSENR (DB, © (%ﬂtﬂ(@wbmm)vsetmmﬂ(mmm
(CHA®- (@ﬁzg IXCRONKR MR, ,QECH% %Liﬁk‘q@hbngr conpound as

reln I NC n

-(C. 2)‘&’%) %%-38 2)\,e, whérein u and v are n epenblently OO‘i t6e 9 t 010 11,12, 13,
14, 15, 16, 17, 18, 19 or 20.

[0086] In some embodiments of compounds of Formula X1, R*' and R” are independently -(CH,).-,

~(CH)¢C(0)~(CHy)s, ~(CH)+C(0)-0-(CHa),-, -(CHz),-C(S)-NR'{CHa)-, -(CH)-C(O)-NR*~(CHy)s-,
“(CH)"NR®-(CHy)s-, -(CH)-O-(CHy),, ~(CH,)S(0)o.2-(CHa)y, «(CHp)-8(0)o2-NR™(CHy)s-, or
-(CHy),-P(O)(OR®)-O-(CH,),-, wherein r, s, and v are independently 0, 1,2, 3,4, 5, 6, 7, 8,9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19 or 20.

{0087} In some embodiments of compounds of Formula II, [GA targeting agent] is a peptide
selected from the group consisting oft

R'-HAibEGTFTSDLSK QMEEEA VRLFIEWLK (L' YNGGPSSGAPPPS-R? (SEQ ID NO:156)
R-HAIbEGTFTSDLSKQMEEEA VRK(L )FIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:157)
R'-HAIbEGTFTSDLSK QMEEEAVK(L’)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:158)
R'-HAibEGTFTSDLSKQMEEEAK (L")RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:159)
R-HABEGTFTSDLSK QK(L*)EEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:160)
R'-HAIbEGTFTSDVSSYLEEQA VKEFIAWLIK AibRPSSGAPPPSK(L")-R? (SEQ ID NO:161)
R'-HAIbEGTFTSDVSSYLEEQAVK(L")EFIAWLIK AibRPSSGAPPPS-R? (SEQ ID NO:162)
R'-HAIbEGTFTSDVSSYLEGQAAK(L")EFIAWLVKGR-R? (SEQ ID NO:163)

wherein
RI is absent, CH;, C(O)CHB, C(O)CHQCHg, C(O)CHQCHQCHg, or C(O)CH(CH3)CH3, and
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13 R1- HAEGTFTSDVSSYLEGQAAKEFI AW.VRGR (SEQ I D NO 125)
11. 4JAEGL1. | SDVSSYLEGQAAREFI AW.VRGRI C ( SEQ I D NO

126) R1- HAEGTFTSDVSSYLEGQAAREFI AW.VRGK ( SEQ | D NO. 127)
‘%-@%QWFTSDVSSYLEN bQAAI CEFI AWLVKAI bR (SE%JEQ;M,OOOOM
128) "Ri- HAI DEGTFTSDVSSYLEGQAAI CEFI AWLVKAI bR ( SFQ 1 D

NO: 35) R1- HAi bEGTFTSDVSSYLEA bQAAI CEFI AW.VKGR ( SEQ | D
NO. 129) R 1-11.Ai bEG TTSDYSSYLEAI bQAAREFI AW.VRAI bRI C
(SEQ ID NG 130)

R 1- HA| hDEGTFTSDVSSYLE REFLAW.VRAI bRK ( SEQ | D NO

131} RPHIRREEE SH0 ’ﬁlﬁcﬁé&‘ﬁ&%@v&l@ﬁé&@mﬁ
NHOG(CH: ) CHRINHYMH D G NSO VESNH G0H: B GRORERH: AW Ap Rt S, a
tipld RN doamdr aBkbdiiREGT FTSDVSSYLEGQAAREFI AW VKGRI C ( SEQ

I'D oL 15‘%%)"3 R1: HAl bEGTETSDVSSYLEA] hOAREF| AW VKGRI

(SE B . f%%lj: covalently linked fo a Iinker L. In ceftain embodiments, )is:

11. 1- HAi bEGTFTSDVSSYLEAI PQAAKEFI AW.VRAI bR (SEQ | D NO

136) R1- HAi bEGT ts%.zsam KEFI AW_VRAI bRK ( SEQ

NO 137) 112- HAi BEGTFT$DVSSYLEA bQAAKEFI AWLVRGRI C ( SEQ

ID NO  138) RI-HA bEG‘fliﬂ'SDVSSYLEAi bQAAKEFI AW.VKAI bRAK

(SEQ 1D NO 139) CH,

11. 1- HAi bEGTFTSDVSSYLEGOAAKEFI AW.VI CAi bRAK ( SEQ | D NO:

140) R1- HAi bEGTFTSDVSS¥: EA1bQAAKEFI AW.VKGRAK (SEQ I D

NO  141) R - HAi bEGTFTSRYSSYLEA bQAAI CEFI AW VI CAi bRI C

(SEQ I D NO 142) |

11. 1- HAi bEGTFTSDVSSYHE | AWVI CAi bRI C (SEQ I D

NO 36) 11. 1- HAi bEGTFTSDVSSYLEA] b EE) AWLVKGRK ( SEQ

ID NO 143) R1-H(D- Al a) EGTFESD L EGQAAKEFI AW.VKGRI C

(SEQ I D NO  144)

RL- HAI BEGTET.SDVSSYLEAI bQAAI bKEF AW VI CGRLC (SEQ I D NO

14574 4 Y BEGTFTSDVSSYL EEEAAREFLEW.VRGRK ( SEQ | D

NO; -L1469 linigs apiaty Raving the fopyatar-Y-Zopyherei( 0) CH3, C(0) CH2CH3,

C( OX@H2C132CCB, or C(0) CH(CH3) CH3; and R2 is OH,

NT-12, NH(CH3), NHCH2CH3, NHCH2CH2GHB, NHCH( CH3) CH3,

NHCH2 CH2 CH2 CH3, HNHICH( CH3) CH3: [NHIG§115,
NHCH2 CH2 OCHE 2, , , Aradxyz, pr ot ecti ng
group, a 5lipi tty aci d grioup cor a Gar bohydrat e.

1006111 n one enbodi ment of the invention the GA
targeting conmpound conpri ses a sequence with at | east
an 80% awferein v, &l 2hvo B isd Pyori rtidt ceZis v@r! SEQ | D NO 1 or
SEQ | D N i2hydrbeed, shitetalicl Rvsatids EF MK Bl VK Rb&iSREL, ,
| D NO Gll'%'—’ E%gg 1 i . G allols

R - HGEGTRT %Q%&@WEWWM#% ¥sEQ 1D

NO: X)is resegmitigh grougleonfpfiiand e riggsteargadi ng conpound may
CONRY ik St Fhdy cBfprlinS SAURANERK O bn ufit ali@4dtHaR in Debmbindng

E3 T7 ES D9 x10 sl x12 xI3 xI14 EIS XxI 9 x20
%ﬁg’éf‘?@%"ﬁn VV25 L26 x27 X20 x29

x21
and pharmaceutically acceptable salts, sterecisomers, tautomers, solvates, and prodrugs thereof.
j0088) In some embodiments Y has the optionally substituted strueture:
b f
a” \I? 2N .
o \ /7
e or \—d

wherein a, b, ¢, d, and e are independently carbon or nitrogen; T is carbon, nitrogen, oxygen, or sulfur; Y is
attached to X and Z independently at any two ring positions of suffieient valence; and no more than four of
a, b, ¢, d, e, or f are simultaneously nitrogen,

[0089] In some embodiments Z’ has the structure;
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10 X" X3l X32 X' X34 X' X36 X' X' X39 X49 wherein: X1

is L-histidine, D histidine, desam no-histidine,

2-am no- hi sti di ne, p-hydroxy-histidine, honohistidin
WQ208HH 8- hi sti dine, a-fluoronethyl - histi di n%CT"IE”“S’OOdOOI

a-met hyl - hi stidine, 3-pyridylalanine, 2-

pyridyl al anine, or 4-pyridydalanine; X2 is A DAl a,

G V, L I, K M, (1-anm nocyclopropyflcarboxylic

15acid, (1l-am nocycl obutyl) carboxylic acid,

1- am nocycl ope car boxyl i©¢ acid, (1-
am nocycl ohexy d Antlbody
(1-am nocycl oh yl) rboxyl iC CI d, or

(1-am nocycl ooctypcar boxylic aci %h &}%ﬂgyl is V or L;is S,
Kor R X" is Y or X116 is G E or
A|b,X17|sQ,EK is Aor V, X2 is K E
or A, X2I is E o or R X27 is V or K
X"sKENor R X3is R 0 or K
m de, or absent; X32 is K, S,

Whg?ﬁl &a@, 1071’,, 3’§b‘§é ﬁxtd -]\k@gl’b?dg regrs tq@ cova\mlmk to an amino acid sidechain in'a
con 3 Ai® 81 2h LB BEI) bR ERO 8HhiGOD@D. 11n dtder aspicd,a=0r ocbsent ; X34

[009 G Aﬁ(mled %pecg'ff th@*ﬂ&%ﬂ:‘n; lllt&ga@d in% or‘ﬁmla ﬁqu q e té?“etr@g*%&%tmd 1r;:
sent;

whééigo Gi taﬁgetmgﬁgeaté, wh18h maggrg znﬁiafne 4 gererg ar§ eacg Fﬂvgglﬂy {Brlke toa
combining pite of a;(,gntibgdya”ﬁqe@@nlgﬁy paqygre:rﬁ # GA targeting compound can include whole (full

letigth) antibody, unique antibody fragments, or any other forms of an antibody as this term is used hercin.

In one embodiment, the Antibody is a humanized version of a murine aldolase antibody comprising a
constant region from a human IgG, IgA, IgM, IgD, or IgE antibody. In another embodiment, the Antibody
is a chimeric antibody comprising the variable region from a murine aldolase antibody and a constant
region from a human [pG, IgA, IgM, 1gD, or IgE antibody. In a further embodiment, the Antibody is a
fully human version of a murine aldolase antibody comprising a polypeptide sequence from natural or
native human IgG, IgA, IgM, IgD, or IgE antibody:

Antibody[-L’~[GA targeting agent]], {n
wherein [GA targeting agent], Antibody, and L’ are as defined according to Formula IT.
[0091] Exemplary compounds in accordance with Formula I are illustrated in FIGURES 2 and 4.
[0092]) In certain embodiments, methods arc provided for treating diabetes or a diabetes-related
condition in a subject comprising administering to the subject a therapeutically effective amount of a GA
targeting compound or a pharmaceutical derivative thereof.
[0093] In certain embodiments, methods are provided for increasing insulin secretion in a subject
comprising administering to the subject a therapeutically effective amount of a GA targeting compound or
a pharmaceutical derivative thereof.
[0094] In certain embodiments, methods are provided for decreasing blood glucose levels in a
subject comprising administering to the subject a therapeutically effective amount of a GA targeting
compound or a pharmaceutical derivative thereof,
[0095] In certain embodiments, the use of GA targeting compounds and pharmaceutical derivatives
thercof for generating a medicament for treating diabetes or a diabetes-related condition, or for increasing
insulin secretion or decreasing blood glucose levels, are provided,
[0096] Some GA targeting compounds of' the invention include:
R'-HAIbEGTFTSDLSKQMEEEAVRKFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:22)
R'-HAIbEGTFTSDL SKQMEEEAVKLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:23)
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provided that if X32, X33, x34, x35, x36, x37, X36,
X39 or X4 is absent then each am no acid residue
downstreamis al so absent. 5[0063]In anot her

\@(?'%%ﬁgﬁt of the invention the GA targetingpepiRabiidooot

he 1 nvention may conprise the am no acid sequence
of formula: xI X2 EB&X4 ri5 O0T7 s8 D9 v10 sl X12 Y13
L' 4 E 5x16 x| 7A18A19 x20 B21F22 723 x24 w25 L26 v27
x28 x29 X3 X31 X32 wherein X1 is L-histidine,

R *%bgﬁ%‘?rsg‘%ﬂ@%%??‘%@n@’%ﬁ?%?ﬁ%% BNl | i ne,
HABE D RN A RLEEW LT STRATR T R (SEQPAI078) &

R1 PLAMGWSDNI@HFEBAQ@LF&WNGGWS&IA&?B smé (SEQID NO:27)

[00 yri dgbd @thB@ng Bhpdhndd ¥ileGivtBbARIAg; X2 is A DAl a,

iy o R RTBEYSO R RERISAS L ©
R' @@W@&EWWK&H&FEW%PS%WPS& (SFQID NO:107)
R'-HAIREGOENRDL SHBXAEE A K @ HIROREIMLENGGPSSGAPPPS-R? (SEQ ID NO:108)

R' AA%E@MBEM% s E’A\)ﬁg&%@ﬁbbﬁs s%&bl% R"’(SEQ mNO)

. m, noc ear C_aci S K R;
R-BRRECTEISEL F@K(%P W@ PS?WPSBHS%@W 19 |c E,
[00981r T; SOMRASA tergeling CEmpqglrds Fithe)@slthencll@t( E, or R; X29 is
R fﬁ.b@:&TﬂsbLs@@mmAm)Ftﬁwm&eemeﬁpp% R? FSEQ®H Nbe4s>ﬂ32 S

R! H{ﬁh EE‘MBLS %@E@&JF&%&GE&S@H%}Q% (s%!ﬂ’g&{i} t of

e | nvent t.Is
R B A B DL TGS LA LB DA DG ARRO IR, 5P E?r’g%fﬂ?rent of
R'-HAWEGTITS DRI QMEXThBA GA FIENLENGOPSF GAGRRSIR? (SSQMy dipoby sed by

}QRBGtMsaLs@ﬁ(ﬁ)ﬁ@aA\&\ﬂﬁﬁwtﬁﬁ@GﬂsB@Amé R2 @k Gy Si s Of
o) BB TETB ARt URBEAU o KBS e gt ond it

an apinaseid sideshrinApa efbinipgstt@an atigdt i ng agent has been
[fposgubst s&mktcaﬁbowsan@m@ﬁon&(}m& no acid residue (X2). In

R Hiﬂ’e I nvent |dgﬁﬁg§§v E%ﬁ ect eddPESéﬁ}ﬁ%lﬂﬁjlr ﬁjﬁp conglt S?Tng

R'-HAfbEGT WSQHWNFF@EA%@M%LW%QP%@%PS % it %“Ch‘u &t i di ne,
R'-HAS G TS DYRNQMEERAS)BILEIEY LENSIOPES GAPPRE-RIGSEQUDAN0:159)
R-HAREETHISDDEEINER A VRLFTE WHIRGEEPR § WHPP QR S RcOID€: 168

R Hfrﬁ%f%avﬁé@*ﬁﬂﬁ%&mm%@%‘%?%ﬁ?%% SEOmBRASD,
whergip fLwe%a IEWBGHF%EEHFC‘M*‘ hfﬂr?éL iWhﬁWeerhIt Isetratient orpgogient fopd
with aig@iido a€l@AFREHaIB &S cOHAbiniRE: of ihla.ﬁhbody In certain embodiments, K (L") is:

g—— HC-—- —-g

me ﬂ

-L- is a linker having one of the formula -X-Y-Z- or —X-Y-Z’ wherein:
Xis:

whereinuis 1,2o0r 3;
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25twel ve am no acid residues which have been
exchanged, added or deleted as conpared to SEQ ID NO 1
or SEQID NG 2. In another enbodi nent of the invention

argeting agent conprises no nore th Ie%008/000001
wé’rﬁoﬂ%%é Pd resi dues which have been exchangglgsﬁazé)gfg

or deleted as conpared to QIDNO1 or SEQ I D NO 2.
I n anot her enbodi nent of tffe invention the GA
targeting agent eonprises no nore than four am no acid
resi dues whi ch have _been exchanged,grradded or del et ed

as conpared to DNO| Q 39ID 2. In
anot her enbéh@f Ifz-%wﬁ’wu% targeting
agent conprises s nore thanttv\DOam nosaci d residues
whi ch have been exchanged, added or del eted as
conpared to SEQ ID NO.'1 or SEQID NO 2. In another
embodi metEreB isOhle 2iopY BR - 2AR3T i oG 2l gt i ng agent
conpri sek isrhpdreger, exbstinged orhinabsiitaed @yGd atkylr @iithade untisinedsh.e

not encogadnbie, { 16, 96NEhduea mstmfteg QOREL D Ot her

errbodl ment %e i nyention tar%etl n rrpound
is: ggn Optlonalypresent recognition group compnsmg at ieast a ring structilre; an

HGEGT FeSD RO/ R AR ¢4 EaphikiNCERE B GARPRIBK @k kElsidgdnitlio a
(SE@nbiE}nMeofL(}Z;}ibod{,.0067l ht sone enbodi nments, the

i nvention pr mﬁhgﬁs‘f that is

substanti al | y "honol ogous oggfgﬂ%ﬂ%%ﬁ argeting agents
00H0]  h FIEEREHERIAC YRR A Drapectively Uuptrgte @5%%%\‘ Bl tq Kormula 1
end@heRmbodiniebt at SR foBitikFormb)a. 1l Forbids et i ng agents of the
[oolod) e ntm@ﬁman@éE ib%@&.vap%smmk QtRERent Roddifgrolrormfetd 1

dt a:f%‘lgtlnetacﬁggm S %T Igo Iat13§> Nt on my be at Ieast 80%
and O P S Tl B BT PR Y é'f‘l hg agents of the
[00103), e nt HHGPRIvR ustsates are embosisent 7@ olipgiaBirogolus to GLP-1. GA
[00103] QEetRIGURBWiRiRrSes Ofe bt @aHihOB Férmyla 16 Fadmula@ast 60%
[00 hﬂfm' %@Hﬁﬁsts%aﬁﬂ-f :H’Ltstra%uetsafdgﬁe s%e mgghn?goe%l}ﬁcer coTugates

I nvent.i on, ma 'east 53% honol ogous
°ft@&'efeé‘r"§’§‘i‘ti°ﬁg agents of the invention may be at | east
[0085P6 h GGV RIYDills it the ditindlacid $QGE8 Wigmebsite enbideldonmgmiof m3se2

(sehli® NOMaRd 189 A3zl NG BRS0sF9 (A 58) AL DRk EmE&EE Bk bk 1b Ro:s)),
ppIYREE AWD3h! ¥4 (sEQ IDNO:83), and 114 (SEQ IDNO:84). Framework regions (FR) and
complementarity determining regions (CDR) are defined according to Kabat et al. Asterisks mark
differences betwsen m38¢2 and h38¢2 or between h38c2 and the human germlines,

[00106] FIGURE 7 shows various structures that may serve as linker reactive groups. X in structure
A may be N, C, or any other hetcroatom. R!), R, R;, and Ry in structures A-C represent substitucnts which
include, for example, C, H, N, O, P, S, halogen (F, Cl, Br, 1), or a salt thereof. These substituents may also
include a group such as an alkyl, alkenyl, alkynyl, oxoalkyl, oxoalkenyl, oxoalkynyl, aminoalkyl,
aminoalkenyl, aminoalkynyl, sulfoalkyl, sulfoalkenyl, sulfoalkynyl, phosphoalkyl, phosphoatkenyl, or
phosphoalkynyl group. R'; and Ry may be part of a cyclic structure, as exemplified in structures B and C.
Struetures A-C form reversible covalent bonds with surface accessible reactive nucleophilic groups (e.g.,
lysine or cysteine sidechains) of a combining site of an antibody. For example, structure A may form an
irreversible covalent bond with a reactive nucleophile if X is N and if R and R; form part of a cyclic
structure, Structures DG may form nonreversible covalent bonds with reactive nueleophilic groups in a
combining site of an antibody. In these struetures, R", and R"; represent C, O, N, halide or leaving groups

such as mesyl or tosyl.
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honol ogous to Exendin-4 (SEQ ID NO 2). GA targeting
agents of the invention may be at | east 95% honvol ogous
to Exendin-4. GA targeting agents of the invention may
Wik2088/09188st  90% honol ogous to Exendi n-4. GA TEFHa808(4g0001
agents of the invention may be at | east 80% honol ogous
to Exendin-4. GA 10targeti ng, agents of the invention
may be at | east 70% honol ogous to Exendin-4. GA
targeting agents of the invention may be at |east 60%
[deTp| 0 RIGERE Sshéwsaymithiypledropi@és thapargmaitabla fr egdreiedififatidninéth a

réadﬁVe?aHﬁdo Qfd FiRMhaiR G a@&ml:lnﬁé%te PR YD RUIRBOMS sbrf FHRAMaAr¢ -

a nyenti.on. .na
grglﬁ:&/ eg %gf aézr]%ﬁ% gct%gn @ snmale 5] &Eme KCS 8’%‘@ ufnde ache Fs?er,?]s) maﬁnmiée, (E)
halgsprtseriderith lglkera’fmolﬁaﬁeg@@ ?ypﬂghe&@@iﬁﬂm prd Klé)raldelwﬂ Jbpeeaes|edine
inPik4By¢ thel Biint bRuicGenFiOheERat af the linkkbdr targetinghpeit AR G < th GhaRgaNt |
oo whef&@uﬁ 39 shows he adci;t%,ft. ﬁﬁcgspwh @gﬁ%lm angrt BiREPh b Rng

ohi st of R _1n certaln embodi ments
S‘Fg °§‘§T°“??@A§b‘éﬁﬁ”k? a peptide selected fromthe group
[gWAKi S tEIEYRID:shaws @Aackiisionpét iupleppls v rslestinin arsantitwdicroibigius to
bRl h-HinEu 919 but not limted to: 16

: ;Eafggggmg VRLFI EW KNGGPSSGAPPPSK- | e ( SEQ | D

R'HGEGTFW = PPS(S Zle(SEQ
IDNO 1

| e- HAIbEGPRTSDLS QJEEM@M K-R2 (SEQ
| D NO 4)

Rk bR MM@@Y&FI EVLKNGGPSSGAPPPSK( SH) - R2

(SEQ I D NO 173)
R HAi bEGTFTS VRLG (INGGPSSCGAPPP: ( SEQ
CNG

I D NG 5) '\%’) X , ‘
(SEQ I D 6 LHAI EGTFTS D AVRL KN R2( SEQ
ID NO 7) RI-HALBEGTFTSDLSKQLEEEA' VRLFLEFLI CN- R2 ( SEQ

R2NO. BBk G SRR, SKQLEEEAVRLALEFLKN- R2 ( SEQ | D
NO 9)

R HAI bE EEAVRLAI EFLI GAPPPS 172 (SEQ
1D NO 10) y
R HA bEGT TSpL KALEEEA JEFRK SSGAPPPSF2 ( SEQ

ID NO 11)
(0R 3] - Hmatmmrm&@h&ﬁm@) GVBEEAVRLFI EWLK( Ac) NGGPSSGAPPPS
-R2 (SEQ I D NO 13)

RLHAI bEGTF WM Zoy ONGGPSS
GAPPPS- R2 { SH@ D _ N

R Al BECTFTSTh SHOUESRAVRL FL B NG - R2 (SEQ
ID NG 14)

[ORUA] b EMEYRESDISSREMERRRIVFE FI EVKNGGPSSGAPPK( SH) S R

(SEQ ID NO.99) - o o

R HAi bE S9N QH@}EW mbi@%!;@ SE
ID NO 15 L el N TP (S5
R - HAi bEGTF‘fSDLSKQVEEEAVRLFLf—i’V\L‘ENGGP%G&K( SH) PPS-12. 2

[[ﬁﬁgﬁ &@E 1J6Q s a synthesis of
bEGTFTSDLSK EEAVRLFLEW. KNGFSSI CAPPPS- R2 ( SEQ

ID NO 16) R —\ 7
RLHAi bEﬁﬁ@@B%ﬁEﬁ%@ﬁ@ws R
(SEQ I D N& R'L 1] ) AT
- 1- LAi bEGTFTSDLSKQVEEEAVRLFI EW.. KNGGPKSGAPPPS- R2 ( SEQ
[ObQG]’\D I SURE 17 shows a synthesis oft
HAi bEGTFTSDL SKQVEEEAVRL FLEW. KNGGPK( S11) SGAPPPS- R2
(SEQ ID NO 168)
R - HA| bEGTFTSDL SKQVEEEAVRL FLEW.| CKGGPSSGAPPPS- R2 ( SEQ
ID NO 18)
R HAi bEGTFTSDLSKQVEEEAVRLFI EWL.I CK( SH) GGPSSGAPPPS- R2
(SEQ I D NO. 102)
| e- HAl bEGTFTSDL SKQVEEEAVRLFI EW Cl CNGGPSSGAPPPS- R2 ( SEQ
| D NO 19)
- HAj bEGTFTSDL SKQVEEEAVRLFI EWLK( SH) NGGPSSGAPPPS- | e
SEQ I D NO._170)

| ey g —— s bl A SR AT AN "I 1 P AWZYS 51 N L ZR 1NN NN A NSNS NS
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15

RLHAEG |, i SDV5SYLEGQAAKEFI AW.' VKGRK-11.2 (SEQ ID
NO: 33) R HGEGTFTSDVSSYLEGQAAI CEFI AW.VKGRK-1e (SEQ ID
NO: 34) 12. 1- HAi bEGTFTSDVSSYLEGQAAI CEFI AW.VI CAi bR- R2
WoRIQsHD4MNO 35) 17 PCT/TE2008/000001
11. 1- HAi bEGTFTSDVSSYLEGQAAKEFI AW.VI CAi bRK-R2 (SEQ I D
NO 36) 11. 1- HA bEGTFTSDVSZYL EGQAAKEFI AW.VI OGRI C- R2
(SEQ I D NO 37)
RI - HAi bEGTFTSDVSSYLEGQAAKEFI AW VI CGRI C(511)-R2 (SEQ I D
NG 38) 11.1- HAi bEGTFTSDVSSYLEGQAAK( SH) EFI AWLVKGR- R2
(SEQ 1D 1#40: 39) X
121- SIVES AT T AW VAT DR f SED | D
NO: 40)" 11wl- HAI ' ' Ai bR- R2
(SEQ | D NO 41)

(001 - HAFIGERS BTESIVSSYREEOAAl CEFI AW.VI CAi bR-R2 (SEQ JD
NO: 42) RI1- HAi bEGEFTSDVSSYYEGQAAKEFI AW VKAI bR- R2 (SEQ

| D NO: 43) HAI fh TSDVSG | m@. bR- R2
(SEQ |
11. 1- HAI BEGTE; ISDV EQAAK IQ@F‘ (SEQ I D
NO: 45) RI - HAI BEGTFTSDVSSYLE | A'NLVI CA bR- R2
IOOlfSﬁEQ HBURD 194§<)ws a synthesis oft
RI - HAi bEGTFTSDVSSYLEKQAAKEFI Al NLVI CAi bR-R2 (SEQ I D
NO: 47) RI - HAi bEGTFT$DVSSYLE FI Al NLVI CAi bR-R2 ( SEQ
| D NO: 48) 11.1- CEFI AWLVI CAi bR R2
(SEQ JO NO: 49)
11. 1- HAi bEGTFTSDVSSYLEGQALKEFI AW.VKAI bR R2 ( SEQ | D

[eo1fdP. SOyGERE 20-4hbvR Eatteded BDVSSYLEGQAAREFI Al NLVI CAI bR- R2

(SEQ 10 140:51) o
121- HA bE@ETFESPVSSYL EGQAAOEHI AW VKA bR- R2 ( SEQ LD
NQ: 52) wﬁ/ ' H&DVS% ARUNANGAT bR- R2
(SEQ JD NO 53) 6 n
1- SDVSS LEGQAAI CEFI Al NLI KAi bR-R2 (SEQ | D
“"“71{1?3 52@‘3%%{1: TR BE DVSSYLEGQAAI CEFI Al NLVRAI bR- R2
(SEQ | D 140: 55)
11. 1- 1- 1A bEGTFTSD&%@EGQZké R vomi bR-R2 (SEQ I D
NO 56) 121- HA| bEGTFTSDVSSYEEQAVKEF! AW I KA bR- R2 ( SEQ
NQ. 57) R1- 1- 1Ai hEGTFTSDVSSYFEEQAVKEFI AWLI KAi bR- R2
[Oﬂl}tlSEQ E‘IB Elggt)wsasynthes:s of:

11. 1- HAi bEG Fl SDVSSYTEEQAVKEFI AW.I KA bR-R2 ( SEQ | D
NO 59) 121- Ht ki bEGTFIS CEFI AWLI | CAi bR- R2
(SEQ 1 D NO: 60)

R HAi bEGTFTSDVSSYLEEQAVI CEFI AW PRAI bR- R2 ( SEQ | D
[omi!g 6 Lrobite 1 isA EEREESPVSSYLEEQAVREFI AWLI RAI bR R2 (' SEQ
10140: 62)

11. 1- HAI bEGT FTSDVSSYLEE%/{ZEEFI AW KA1bRPSSGAPPPS- R2

(SEQ I D NO: 63) HO
11. 1- HAI bEGTFTSDVSSYLEEQAVKASH) EFI AW.1KAI bRESSGAPPPS- R
2 (SEQ ID NO 171)
(00126 1 - WH@?*#“S@KSS‘FESEE@VKEFI AWI | CAi bR-R2 (SEQ I D
NO: 64) 11. 1-CHAI bEGIt

| SDK( SH) SSY ( 5Q | D N0 116)
1£~)\+4-%JABE@TFT IA LRAi bR R2 ( SEOQ | D
140: 65) 121- HAi bEGT VSK(Sll)YJLEE KE] A R R2

(SEQ I D NO 117)
- HAi bEGTFTSDVSSY10EEQAVI CEFI AW.| KAi bR- R2 ( SEB | ¥

Iﬂoli(yg 661?1%%%§jﬁg£@§§n{hgs§s§pVSSYK( SH) EEQAVI CEFI AWLI KAI bR- R2

11. 1- HA1bEGT FTSDVSSYLEKQAVKEFI Al NLI KAI bR-R2 (SEQ I D

140: 67) RI - HAI bEGTFTSDVSSYLEK( SH) QAVKEFI AWLI KAI bR- R2

(SEQ ID NO 119)

R HAI bEGTFTSDVSSYLEEQKVI CEFI AW.I KAi bR-R2 (SEQ I D

NO 68) 121- HAI bEGTFTSDVSSYLEEQK( SH) VI CEFI Al WUKAI bR- R2

(SEQ JD NO 120)

Rl - HAI bEGTFTSDVSSYLEEQAVI CEKI AWLI KAI bR-R2 ( SEQ JD

140: 69)

11. 1- HAI bEGTFTSDVSSYLEEQAVI C( SH) EKI AWLLI CAI bR- R2 ( SEQ

-~ RIS A N AN
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- H( 3- Ani nophenyl acet ypAi bEGTFTSDVSSYLEEQAVI CEFI AWLI KA

bR-R2 (SEQ I D NO 76) wherein: WD

2008/ 081418PCT/ | E2008/ 000001 18 R2 is OH NT-12,
o NHCH2CH3, NHCH2CH2C} 13, NHCH( CH3) C}

BB CHOCHE, NHCH( CH3) CH2C113, NHCBHS, PCrE2008/000001
NHCH2C1- 120CH3, NHOCH3, NHQGl - 12CE13, a car boxy
protecting group, a lipid fatty acid group or a
car bohydr at e; and any of the C-term nus

truncati ons, and/‘@il gs that nHy pe=horneq f fom t hese
pept i dessaanda b’ g%m r = @, g the~f ormul a
-X-Y-Z, wherein: X is" ogtions present, and is
a biologically conpatible polyner, block copol yner C,
N, O0 P, S, halogen (F, d, Br, 1), or a salt thereof,
(aizRy| , FAGURARSIshowad dyatasiybf, oxoal | cyl , oxoal kenyl ,
oxoal | cgnylb, am noal kyl, am noal kenyl, am noal | cynyl,
al kenyl , sul foal kynyl, phosphoal kyl ,
phosphoal ph phoal kynyl group, attached to
rAAGAM Y gIAcng

agent; Y is an optioHally presantgrecognition group
conprising at least a ring structure; and Zis a
[0palct | VREGRERT plluttiatag the anmaliya bipessoh vaolondaG@- Bty The Jirk veotgr
odnfBriss 1RhvY BRI hd light il @ BiplefioR hssiitel Rivaifby & diRBohd? € YromaiBtd

eonstruct.
[00127} FIGURE 28 shows a synthesis oft

Ay

[00128] FIGURE 29 shows a synthesis of the 20-atom AZD maleimide linker:

O
ﬁgw“\/‘ow"ﬁ“%@o

[00129] FIGURE 30 shows a synthesis of side-chain modified lysine for use in GA targeting

peptides.

{001307] FIGURE 31 shows a synthesis of a GA targeting agent-linker ecnjugate eomprising the GA
targeting peptide of SEQ ID NO:22 linked to the 20-atom AZD maleimide linker set forth in Figure 29 via
a side-chain modified Lys residue in the peptide.

{00131} FIGURE 32 shows a synthesis of a GA targeting agent-linker conjugate comprising the GA
targeting peptide of SEQ ID NO:32 linked to the 20-atom AZD maleimide linker set forth in Figure 29 via
a side-chain modified Lys residue in the peptide,

[00132] FIGURE 33 illustrates the amino aeid sequence ofthe light and heavy ehains of one
embodiment of a humanized 38c2 IgG1.

[00133] FIGURE 34 shows subcutaneous half-life (SC T1/2) and percentage bioavailability of
compounds of the invention comprising a peptide according to one of the SEQ IDs of the invention as
follows: K11: SEQ ID NO:29, K12: SEQ ID NO:5, K13: SEQ ID NO:28, K14: SEQ ID NO:27, K16: SEQ
ID NO:26, K17: SEQ ID NO:25, K19: SEQ ID NO:24, K20: SEQ ID NO:23, K21: SEQ ID NO:22, K23:
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pharmaceutically acceptable salts, stereoisoners,
tautoners, solvates, and prodrugs thereof. 15[0070]In
some enbodi ments X is attached to the carboxy
wiesogk/iss @ S sidechain, a K sidechain, a K(&:91E2008/000001
sidechain, a T sidechain, or a Y sidechain of a GA
targeting agent. [0071] I n other aspects, the invention
provi des conpounds having 3he fornul a sel ected from
the group consisting of

seffl 45 RRGE 1 P QUERFANR St SRS SEARRPS B o,
KIRSEQR Bed: ¢ EiE@é§RW(@F?I3WKNWF3M“M‘M@

a eiEQidbEor B SH) k8Jue (at the position indicated, e.g., K11 means linked though a K or K(SH)

resfgle” aﬁ %%L.a%%@%@&bﬁ Aibbife h VLN SR RIRRRR8us hat
“f"lsz\"as "E?Elgﬁf%‘%% SROMERERKTE Y Y BN RIS PSSP Y
EL{SBEEY Biogyailability fepresents a ratio between the area under the curve of compound from IV
injdoled ke 4 Ekrebod P EIR/itfi(elsdnfeAddifbolmki EW.L?@};HEBSE%APPPS- R2
[00&§FQ 3%‘ 91%)’4s results of Glucose Tolerance T G Sm [e 0.3 rrﬁﬁg(ﬁgfl Bgs 3

Rl - HA EGTFTSDLSKQK( L) EEEA" VRLFI
Cor@:orl eirg?tlyn used in gures 35 arereferred to as the speclﬁc SEQ ID NO: that was

com@dtedtith I EETEFEDIYES Wht BEPAY S BERhANKS $ArTREBSGARIRSIKS LY R
Coﬂﬁo&@ﬁ&pdom*w indocdted above, at 0.3 mg/kg SC (again, linked through a X or K(SH)

oot RO RETAT NS AY K AV P RSARE o5 R
testeg: 4?&@85@121151’3\75% EGQAAK( L) EFI AW.VKGR- R2(SEQ | D NO
[0015D) VHN@UREI36R AZODA1Y Féod Intakes ghos res@HBf Bddy GigHtiBhange analysis for the
sl MR G in GEOREFRCOHRCLL3, o C(0) CH(CL13) CH3; and

s e e GRS, NEOERAL v

35 BB HS, NHCH2CH2OCH3, NHOCH3, NTHOCH2CH3, a car boxy
[00@37Pt €CHGORE $He Hd[FIGURE 38tMeddectiRfyli)istat ofb e@bsAMRNtQEcoring to Formula
Ta %aﬂe%o géﬁg'r{eﬁt rdggg eilé\(fl!‘l;oimuﬁa 1% %&(xﬁula‘ﬂlﬁ residue coval ently

al n enbodi nents, K(L) is:
[oom 2 OO@?B‘H‘%@}?} W@WW@E}GUGTSWM one embodiment accordmg Formula

I and one embodiment according to either Formula IT or Formula II1.
{00139] FIGURE 40a and FIGURE 40b respectively illustrate one embodiment according to Formula
I and one embodiment according to either Formula IT or Formula IIT.
[00140} FIGURE 4Ja and FIGURE 41b respectively illusirate one embodiment according to Formula
I and one embodiment according to either Formula I or Formula 11
fo0141) FIGURE 42a and FIGURE 42b respectively illustrate one embodiment according to Formula
I and one cmbodiment according to either Formula IT or Formula I11.
[00142] FIGURE 43a and FIGURE 43b respectively illustrate one embodiment according to Formula
1 and one embodiment according to either Formula IT or Formula 111,
[00143) FIGURE 44a and FIGURE 44b respectively illustrate one embodiment according to Formula

I and one embodiment according to either Formula II ar Formula IIL

DETAILED DESCRIPTION
[00144] Definitions
[00145] The following abbreviations, terms and phrases are used herein as defincd below.
Amino acid One letter abbreviation Three letter abbreviation
2-aminoisobutyric acid - Aib2 or Aib

Alanine A Ala
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19 O Hi wherein uis 1,2 or 3; -L- is a linker noiety
having the fornmula -X-Y-Z-, wherein: Xis: Ro 5
wherein v is 0, 1, 2, or 3; t is 1, 2, or 3, r is 1 or

: 1Sy 1 or 2; Rb is hydrogen, substitut r
‘ﬁ%é%}g?lﬁ?sut ed ci.10 al kyl, substituted or ?’%TH‘EZOOB/OOOOO]
unsubstituted C3.7 cycloal kyl -00.6 al kyl, or

substituted or unsubstitutzgd aryl-CO. 6 alkyl; Yis a
recognition group conprising at least a ring

structure; and 10Z is a reactive group that is capable
HEMPDr mi ng a coval en® bond with an am nécid

Apdegkain in a N Asn
Aspartic acid D Asp
Cysteine c Cys
Glutamic acid E Glu
Glutamine Q Gln
Glycine G Gly
Histidine H His
Iscleucine 1 Ile
Leucine L Leu
Lysine K Lys
Methionine M Met
Norleucine - Nle
Ornithine - Om
Phenylalanine F Phe
Proline P Pro
Serine 5 Ser
Threonine T Thr
Tryptophan W Trp
Tyrosine Y Tyr
Valine v Val

[00146]) Unless indicated otherwise by a “D” prefix, e.g., D-Ala or N-Mg-D-Ile, the stereochemistry
of the alpha-carbon of the amino acids and aminoacyl residues in peptides deseribed herein is the natural or
“L» configuration. The Cahn-Ingold-Prelog “R* and “S” designations are used to specify the
stereochemistry of chiral centers in certain acyl substituents at the N-terminus of the peptides. The
designation “R,S” is meant to indicate a racemic mixture of the two enantiomeric forms. This
nomenclature follows that deseribed in R, S. Cahn, et al., Angew. Chem, Int. Ed. Engl., 5:385-415 (1966).
[00147] D-H refers to D Histidine,

[00148] 2-aminoisobutyric acid as used herein has the following siructure:
H2N><COOH
[00149] "Polypeptide,” "peptide," and "protein” are used interchangeably to refer to a polymer of

antino acid residues. As used herein, these terms may apply to amino acid polymers in which one or more
amino acid residues is an artificial chemical analog of a corresponding naturally occurring amino acid.
These terms also apply to naturally occurring amino acid polymers. Amino acids can be in the L or D form
as long as the binding function of the peptide is maintained. Peptides may be cyclic, having an

intramolecular bond between two non-adjacent amino acids within the peptids, e.g., backbone to backbone,
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conmbining site of an anti body. [0072]1n sone
epbodi ments Y has the optionally substituted
structure: afNau ic " d or wherei n a, b, c, d, and

wWo #oSodiigependent |y carbon or nitrogen; ispéﬁfﬁgﬁmoml
ni trogen, oxygen, or sulfur; Y is 15attached to X and

Z i ndependently at any tm? ring positions of

sufficient valence; and no nore than four of a, b, c,

d, e, or fare sinultaneously nitrogen. 100731l n sone
side-€haib @bdRBRAE Mg side-dhfin 18 ElieahditgiclE4tionn dytlie pgtidesifn BORBirsibly NQ

mem&fs wﬁHQ&E inttﬁéta}?dsé 2 UQ'PL&%WJ‘%BQES §Cdﬁl: BEL 3 MR CThTF7:1-5

(1994 I'n some embodi ment s ructure: 20- qor

[00150] All peptide sequences are written according to the generally accepted convention whereby
the alpha-N-termiinal amino acid residue is on the lcft and the alpha-C-terminal amino acid residue is on the
right. As used herein, the term “N-terminus™ refers to the free alpha-amino group of an amino acid in a
peptide, and the term “C-terminus™ refers to the free carboxylic acid terminus of an amino acid in a peptide.
A peptide which is N-terminated with a group refers to a peptide bearing a group on the alpha-amino
nitrogen of the N-terminal amino acid residue. An amino acid which is N-terminated with a group refers to
an amino acid bearing a group on the alpha-amino nitrogen.

[00151] In general, “substituted™ refers to a group as defined below in which one or more bonds to a
hydrogen atom contained therein are replaced by a bond to non-hydrogen or non-carbon atoms such as, but
not limited to, a halogen atom such as F, Cl, Br, and I; an oxygen atom in groups such as hydroxyl, alkoxy,
aryloxy, and ester groups; a sulfur atom in groups such as thiol, alkyl sulfide, ary! sulfide, sulfone, sulfonyl,
and sulfoxide groups; a nitrogen atom in groups such as amines, amides, alkylamines, diallkylamines,
arylamines, alkylarylamines, diarylamines, N-oxides, imnides, and enamines; a silicon atom in groups such
as trialkylsilyl, dialkylarylsilyl, alkyldiarylsilyl, and triarylsily! groups; and other heteroatoms in various
other groups. Substituted alkyl groups, substituted cycloalkyl groups, and other substituted groups also
include groups in which one or more bonds to a carbon(s) or hydrogen(s) atom is replaced by a bond to a
heteroatom such as oxygen in carbonyl, carboxyl, and ester groups or nitrogen in groups such as imines,
oximes, hydrazones, and nitriles. As employed herein, a group which is “optionally substituted” may be
substituted or unsubstituted. Thus, e.g., “optionally substituted alkyl” refers to both substituted alkyl
groups and unsubstituted alkyl groups,

[00152] ‘The phrase “‘unsubstituted alkyl” refers to aikyl groups that do not contain heteroatoms.
Thus, the phrase includes straight chain alkyl groups such as methyl, ethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl, undecyl, dodecyl and the like. The phrase also includes branched chain isomers
of straight chain alkyl groups, including but not limited to, the following which are provided by way of
example: -CH{CHa),, -CH(CH,;)(CH,CHa), -CH(CH;CH; }», -C(CHs);, -C{CH:CHj)s, -CH,CH({CH);, -
CH,CH(CH;)(CH,CHs), ~-CH,CH(CH,CH; ), -CH,C(CHy)s, -CH,C(CH,CH,);, -
CH(CH;)CH{CH; )} CH.CHs,), -CH,CH,CH(CHj),, -CH,CH,CH(CH;)(CH,CH,), -CH,CH,CH(CH,CHs),,
~CH>CH,C(CH,),, -CH.CH,C(CH,CHs);, -CH(CH;)CH;CH(CH;),, -CH(CH;)CH({CH:)CH(CH;),,
-CH(CH.CH;)CH(CH;)CH(CH,)(CH,CH;), and others. The phrase does not include cyeloalkyl groups.
Thus, the phrase unsubstituted alkyl group includes primary alkyl groups, secondary alky! groups, and
tertiary alkyl groups. Unsubstituted alkyl groups may be bonded to one or more carbon atom(s), oxygen
atom(s), nitrogen atom(s), and/or sulfur atom(s) in the parent compound. Possible unsubstituted alky]
groups include straight and branched chain alky! groups having 1 to 20 carbon atoms. Alternatively, such
unsubstituted allcyl groups have from 1 to 10 carhon atoms or are lower alkyl groups having from 1 to
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wherein cp=0, 1, 2, 3, 4, or 5 |In other enbodi nents,
cr-1,.2, or 3. [0075]1In sone enbodi nents of conpounds
of Forrrul al, Xis: -R22-P-R23- or -R22-P-R21-P -R23-

&Q} Z ? P and P are |ndependentléF
sel’ected fromthe group consisting of polyoxy T’Eﬁ?”éﬁ@ﬂﬁl
oxi des such as pol yet hyl engs oxi de, pol yethyl oxazol i ne,
pol y-N-vi nyl pyrrolidone, polyvinyl alcohol,
pol yhydr oxyet hyl acryl ate, pol yhydroxy
abat hapibpretdre.cPdr atsebstiimiedl afpp lerpms nglhdziiraiibt anrginytebhaie glkyl groups
haVEMioR T tPY BarBéh afbi bHA i rr%!h}lha%l ﬁ&ﬂ?ﬁanﬂa’sﬁ(@@z backbone or
[0&1&%? pOIT%HJ S'sl.ugsgiiutet? allgrﬁ’ referSL%O an unsab é/ %I-Xrls%roua hs deﬁned herein in

yom
whﬁb mﬁ@b‘t’qrﬂ@n% i ay:a‘ h?“ﬁé‘g h:gl{?eﬁﬁ(sgge fﬁf&ﬂciﬂéﬁf ?ﬂg%{oy?nelﬁémgen and non-
carp@l ap@AGuEHd dhityibtlindsd t§) @ hajcedN-afomin bialidesnthnOB CI, B, addé)an oxygen atom

in Q‘Qpr 41&1' a?ﬂyh%kﬁ‘ 'Zik&@ w&%\l%%gter &L Béglh‘kumio‘;“ HF’BJ]W uch as thiol, alkyl
| am noacryl ate

sulﬁ%lr V?gﬁ % aﬂ%{l%axtﬁg% %él élﬂ OXI %( Iﬁ_nﬁ:gqeﬁ g}fam groups such as amines,
amigle, ﬂluhmm@@iwma@searylmpm yléwmnhw, digpriemipere-breidss, Yrhides, @fd,
endfey/ & Hliddh d&n{rﬁtglaws sdiis AR INEGARaa By, alkp @hoyil, deia@tsm I
gro%,%l M&F& L‘e%?o 9& Qe)r.bus%ﬁ?l%%lo Sp(s L ONLRR SIS asoRRluYTRES 1Of
“’hﬁB PRy ewm&r» thGls fq arff-,rmgf? o1 RYdrParas) 4Pt 1EPIRcfH by @ PRgd fo a heteroatom such as
oxyged iy ¢arbetylh yariiyl] aadhsEdiagouppydittogénrinegréupd suchraripinies) primes, hydrazones,
anmlrasr Isqiﬁf)mtedoai tgeaa,gsl laeﬁ.aeﬂa%nog ﬁarsaaﬁmc‘gmmﬁ mlahloﬁle o Wit Bh&-tdh

ca:gxﬁn dro%efn at?)m IS alie ]:eg ced E' ong or Irno% %‘on 5t ﬂlgonne aH:uHs a(sne )examlgle ofa

I'n su I des suc
Sut}ﬁfév%%vlusr?ep is the WEW@H |gmlp anweyﬁmﬁr@m th?éconﬁlattha prifiporgspethyl
grafy. ratRedliyCer s iG@E R bba miwiiiSons biGldredsndE1a b bASA br, hy diypeht Motis

repﬁwax;' &)ﬁ"cl tl: 9:1 &?g%n atm&ijc}J tﬁapﬂ'léjsﬁbstltat%(}l’ gr(B% amtaﬁpa%yﬁoxﬁg al?ogqg

each |ndlﬂ%en ent | a coval ent bon

ool P ORGP Lo 1] LB POt Bl FigHRS thgiiave an amine,
alkiplprainee dialidlagite aryla@lhe. S0kyRad)dmine aliantsmins. (b erbay¢lylangek, or

(@GRS dif1dhael (@ﬁ)tlﬁﬂe@éﬁlylﬁﬁmb bR 6 1P RAihd brdup.. SO

[Oﬂtl]%ﬁ er %he pxrlas% r‘unsu’ostltuted alkylene” refers to a divalent unsubstituted alkyl group as defined
herein. Thus, methylene, ethylene, and propylene are each examples of unsubstituted alkylenes. The
phrase “substituted alkylene” refers to a divalent substituted alky! group as defined herein, Substituted or
unsubstituted lower alkylene groups have from 1 to about 6 carbons.

[00155] The phrase “unsubstituted cycloalkyl” refers to cyclic alkyl groups such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl, and such rings substituted with straight
and branched chain alky! groups as defined herein. The phrase also includes polycyclic alkyl groups such
as, but not limited to, adamantyl norbornyl, bicyclo[2.2.2]octyl, and the like, as well as such rings
substituted with straight and branched chain alkyl groups as defined herein. Thus, the phrase would
include methylcylcohexyl groups, among others. The phrase does not include cyclic alkyl groups
containing heteroatoms. Unsubstituted cycloalkyl groups may be bonded to one or more carbon atom(s),
oxygen atom(s), nitrogen atom(s), and/or sulfur atom(s) in the parent compound, In some embodiments
unsubstituted cycloalkyl groups have from 3 to 20 carbon atoms. In other embodiments, such unsubstituted
alky! groups have from 3 to 8 carbon atoms, while in others such groups have from 3 to 7 carbon atoms.
[00156] The phrase “substituted cyeloalky!l” ” has the same meaning with respect to unsubstituted
cycloalkyl groups that "substituted alkyl" has with respect to unsubstituted alky! groups. Thus, the phrase
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Rb is hydrogen, substituted or unsubstituted Cl.10

al kyl, substituted or unsubstituted C3.7

cycloall cyl-Q 6 al kyl, or substituted or unsubstituted

wioypboes@i4a8 kyl ; and 20R21, R22, and Rn are selPEFAEW0S/000001

such that the backbone | ength of X remains about 200

atons or less. [0076] In me enbodi nents of conpounds

of Formula I, Xis attached to an am no acid residue in

[GA targeting agent], and is an optionally substituted
inchudefRBR is[n@HRitGHR 0By cloR2B chloredR@chexyl bidoaickgdper@® 3nd - R22-
cmor@;,qe},ﬁ[vmlagﬁexylg.@{‘ls R22- het erocyclyl - R23-, vvherei n t is O

[Dl]lstg_g > Ol'he }%rase l.l]'lSUQStlt%t%&Te r% rlértb rg) 9) ali_v,]'l ﬁpotugs tlzgt ctg not co tal eteroatorns tI'hus,,

the p%we@ﬂy& it gt hia'iteﬁ o, goups %?hd%F&'ﬁ’éi‘r *ﬂph *Ryh a'ahraperyl avéewbtbwylof

Althoagh@d plirase (@ éubdnigntea grein tncl[lc@:(Htﬁimsl cbhtaﬁiﬂﬁ’@orﬂm’&ﬂ @thgy®eueh & nephthalene,

it doegm&ui@ %@ pSE}m’ l{M o‘awtl uch Ilj s bonded to one of the ring
0 dered

membe L.gr ea_v gr?wjjvcnbed
below. (TQHEAYy Rmsubs@ng: aryl may @}a@)ﬂéna@l )‘rgm 6 to about 10 carbon atoms, One
unsubst{téedd2)ylersap &)pRedyi( @}Tﬂlfshtuted(a@h'@aups ma?(a@l)ogdea 1ol¥FRor (bdelathon OF

atom(s)( EHZR atodn(% r%n(cg%@oxfg) %Qa%ll%iaxon\gﬁ méﬁe p.?rexlﬂ éc‘?mpgun\é 18r e 11,
[0015§_]2 13‘1‘he Sty a subigutedfgl” hfr}zhe sapg mez{rl_lgg bu[th rzsmect IP W?@thtﬁl agbgf@lps
that "ebdioai seitthss voth reem@eonsubkgtued allyDaronpd. aiohqver%ﬁbsameld 4 Bro@r e
also uixcnlg§ 1@9&35&“& thﬂx(o%)h@ aromahé Qﬁ’g:)s 1s'bg;{d IQ'SEMJ non-carbon or non-

hydrogesn dgﬁ descg%?%ﬁreum&hi %%1@35(&7&[ X_ w ic %&i%lééromatlc carbons of

the aryl g@p@) bc@defl %g:sntuted(a@lﬂ)lns@et@)t@.algyl(a@p@) 5Lalkynyl group as defined
hereim: (ChkRYIydes bDAdhEQrahgdNislts it Ghid)tho carb@f atoms of an aryl group are bonded to two

atoms 04' %’E‘% f l& ()Q%nﬁ F{ym&ne’a ﬁmgﬁﬁg&.ﬂ{ e, nglhyﬁrggaRﬁfhprr

ndernt | Y
tetrahyflgonaphthyl) Thus, the phrase “substliutecl aryl” includes, but is not limited to tolyl and

hydroxyphenyl, among others.

[00159] The phrase “unsubstituted alkenyl” refers to straight and branched chain and cyclic groups
such as those described with respect to unsubstituted alkyl groups as defined herein, except that at least one
double bond exists between two carbon atoms. Examples include, but are not limited to vinyl, -
CH=C{(H)(CHj), -CH=C(CHs)z, -C(CH3)=C(H)s, -C(CH,)=C(H)(CHs), ~C(CH,CH;)~CH,, cyclohexenyl,
cyclopentenyl, cyclohexadienyl, butadienyl, pentadienyl, and hexadienyl, among others. Lower
unsubstituted alkenyl groups have from 1 to about & carbons.

[00160) The phrase “substituted aikenyl” has the same meaning with respect to unsubstituted alkenyl
groups that “substituted alkyl” has with respect to unsubstituted alkyl groups. A substituted alkenyl group
includes alkenyl groups in which a non-carbon or non-hydrogen atom is bonded to a carbon that is double
bonded to another carbon, and those in which one of the non-carbon cor non-hydrogen atoms is bonded to &
carbon not involved in a double bond to another carbon. For example, -CH=CH-OCHs and -CH=CH-CH,-
OH are both substituted alkenyls, Oxocalkenyls wherein a CH; group is replaced by a carbonyl, such as
-CH=CH-C(Q)-CHa, are also substituted alkenyls.

[00161] The phrase “unsubstituted alkenylene” refers to a divalent unsubstituted alkeny! group as
defined herein. Thus, -CH=CH- is an example of an unsubstituted alkenylene. The phrase “substituted
alkenylene” refers to a divalent substituted alkenyl group as defined herein.

{00162} The phrase “unsubstituted alkynyl” refers to straight and branched chain sroups such as
those described with respect to unsubstituted alkyl groups as defined herein, except that at least one triple
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3513, 14, 15, 16, 17, 18, 19 or 20. [0080]In sone

enbodi nents of Formula |, if t>1 or if Xis
- R22- [ CH2- CH2-O]t-R23-, - R22- cycl oal kyl - R23,
or -R22-heterocyclyl-R23-, Y i s resen
2%%'%}4 1418 PCT/ | E2008/ 000001 21 [ 0081] EX %{1P§/“°°"°1
conpounds in accordance wiqg;h Fornula | are illustrated
in FIGURES 1 and 3. [0082] Anot her aspect of the
invention, illustrated in Formula Il, is a GA

bond exfsty &¢tw ey twe onipo efpmds. Eramples igdlude) bt argiot tirpited Bt -CHageR(CH:), -
C= cfe@yz@hs nédmom(ﬁkQfémz@c@:fgoamdamgt&c@m@{spim@gmﬁm ul%eﬂmuted
Tow 4 Nt eryen %b iyl % . The Antibody portion of
”%&a‘t%ﬂlbé’f %‘& ég" a'%:;n i ncl ude whol e (full
(00368ngt ITpe ehrase B@awedsﬂwlq brs tha Pk Bpesdlips Withagsprstie unsubgsituted algynyl
groupé B MsublsBHiBBalQf ha RvitR Ripkd DAysuRButbdUk§] gho@PsMA istbstingedikynyt group
incl\l;h@J aﬁc‘yﬂ}i gr!)tBs i Wfich 2 non-carbon or non-hydrogen atom is bonded to a carbon that is triple
bonded to another carbon, and those in which a non-carbon or non-hydrogen atom is bonded to a carbon
not involved in a triple bond to another carbon. Examples include, but are not limited to, oxcalkynyls
wherein a CH;, group is replaced by a carbony), such as in ~-C(Q)-CH=CH-CHj, and -C(Q)-CH,~CH=CH,
among others.
[00164) The phrase “unsubstituted alkynylene” refers to a divalent unsubstituted alkynyl group as
defined herein, Thus, -C=C- is an example of an unsubstituted alkynylene. The phrase “substituted
alkynylene” refers to a divalent substituted alkyny] group as defined herein,
[00165]) The phrase “unsubstituted aralkyl” refers to unsubstituted alkyl groups as defined herein in
which a hydrogen or carbon bond of the unsubstituted alkyl group is replaced with a bond to an aryl groﬁp
as defined herein. For example, methyl (-CHs) is an unsubstituted alkyl group. If a hydrogen atom of the
methyl group is replaced by a bond to a phenyl group, such as if the carbon of the methyl were bondedfo a
carbon of benzene, then the compound is an unsubstituted aralkyl group (i.e., a benzyl group). Thus, the
phirase includes, but is not limited to, groups such as benzyl, diphenylmethyl, and 1-phenylethyl (-
CH{CsH;)(CHs)), among others.
[00166] The phrase “substituted aralkyl” has the same meaning with respect to unsubstituted aralkyl
groups that "substituted ary]” has with respect to unsubstituted aryl groups. However, a substituted aralkyl
group also includes groups in which a carbon or hydrogen bond of the alkyl part of the group is replaced by
a bond to a non-carbon or a non-hydrogen atom. Examples of substituted aratkyl groups include, but are
not limited to, -CH,C(=Q)(CsHs), and -CH,(2-methylphenyl), among others.
[00167] The phrase “unsubstituted aralkeny!” refers to unsubstituted alkenyl groups as defined herein
in which a hydrogen or carbon bond of the unsubstituted alkenyl group is replaced with 2 bond to an aryl
group as defined herein. For example, vinyl is an unsubstituted alkeny] group. If a hydrogen atom of the
vinyl group is replaced by a bond to a phenyl group, such as if a carbon of the vinyl were bonded to a
carbon of benzene, then the compound is an unsubstituted aralkenyl group (V.e., a styryl group). Thus, the
phrase includes, but is not limited to, groups such as styryl, diphenylvinyl, and 1-phenylethenyl (-
C(CsHsMCHy)), ameong others,
[00168] The phrase “substituted aralkenyl” has the same meaning with respect to unsubstituted
aralkenyl groups that "substituted aryl" has with respect to unsubstituted aryl groups. However, a
substituted aralkenyl group also includes groups in which a carbon or hydrogen bond of the alkenyl part of

the group is replaced by a bond to & non-carbon or a non-hydrogen atom. Exampies of substituted
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enbodi nent, the Antibody is a humani zed version of a
muri ne al doI ase antibody conprising a constant region
froma human 1gG I1gA I1gM I1gD or |IgE anti body. In
not her (gnbodl ment, the Antibody is a chi ”Eri:(,cmmuusmooom
0PHE, ‘§/1 conprising the variable region froma nurine
al dol ase anti body and a constant region froma hunman
1gG IgA [1gMIgD, or IgE gntibody. In a further
enbodi ment, the Antibody is a fully 10hunman version of
a nmurine al dolase antibody conprising a polypeptide
araliergl geotipsdnciufe brit e ah lirpifed tor-CHER(CR(EsHa artirTH=G B 2-mhegplphepybpamong
o0, or | gE antibody Antibody-L' - [GA targeting

[ﬂf.@@? nt ] Tl’&a I!ﬂrgse V\ﬂﬁxﬁ #u[&d amllqu{'\'eite@[og%ﬁ F}cﬁaﬂﬁ%ﬁ %’0 rgias Qe ned[herem

Onl st o In certai
i g B e 1971 o P e R PR (Bt PO PP
grogr 2 definedyersin.skor exgmpdd, acatylEBA istag prgubstituteg alsomtoum df @lgdrogen atom of
the d@6RHd ghvaplis h:ﬁlﬁ@ﬂ sy a bokiGd iﬂér@%rckﬂbl buch &tf a|c£rmntoﬁﬁle Jc@ylene were
bonl% {%@’ﬂ o‘fbenzene. Ec.‘.lc:_:n'rol\}}étl1Q lﬂ is an uimsa %é%%f: |L:1\)52thg P I1'%1%

inciggles, M@E@?@%@Esmeehw&ﬁ @wkﬂaﬁb%%wpwwwthw
[00(BEQ | e hidise TswtdditutRCkddyiyEGis thelsame meaning with respect to unsubstituted
ara@ké%GMﬁEEA}éﬁhﬁéd Wﬁ%ﬁ?%&é& Q Hole NG, 4)
sub?nhy(teggcﬁ;{n%EGTFTSDL udKeg\/EUps in whicl a car on o?[-}%n%on o? Ee alf(l(g'nyl artRf

the grpupfis repSpdPEETRT SRINSKENVEREAVRIE B -ONECPESGEPPRISL R
aralfey i Qroh 2 it Put Rk ndriMEGTEFESDCEKQMES, BAVEETC- B3 KhisD, Baong
oth EQ | D NO: 6) Rl - HA| bEGTFTSDL5KQVEEEAVRLFI EW.KN- R2

NO ?) 113- HAj bEGTETSDL SKQLEEEAVRLFI EFLKN- R2
(00 ’élEQ | %e th‘fssg"nwsﬂw rtterioF gprak epsEiitusrrikn reps 2 defingd herein

in WhBEQe taiDoMNDaif )s intemrupted by one or more heteroatoms chosen from N, O, and 8.

Undtbaifated iRl TRbh ki d 2 EEE AMBb A o it s SR SR ANE R S taR e e EfRus,
et Si il et e sgral ORGP SSEkBABEE e | b

amlmellq_lg_;y and other such groups. Typically, unsubstituted heteroalkyl groups contain 1-5
hetd@tofbs, mpmwswamg af foinEEAviRhdnts AN HAe) NIGCRGE GARRP

for %;iﬁé E ‘ET %L%Jﬁ sueh aseth lo eth IO)IE:}Xth ')_g EV\V_K{ bengboa/tLtngG

[o0 th Samc meaning wnth respect to uns

heteroaikyl groups that "substltuted alkyl" has w1th respect to unsubstituted alkyl groups.

[00173] The phrase “unsubstituted heteroalkylene” refers to a divalent unsubstituted heteroalkyl
group as defined herein. Thus, —CH;-O-CHj- and —~CH,-NH-CHCH,- are both examples of unsubstituted
heteroalkylenes. The phrase “substituted hetercalkylene” refers to a divalent substituted heterozlkyl group
as defined herein.

[00174] The phrase “unsubstituted heteroalkenyl” refers to unsubstituted alkene groups as defined
herein in which the carbon chain is interrupted by one or more heteroatams chosen from N, G, and S.
Unsubstituted heteroalkenyls containing N way have NH or N{unsubstituted alkyl or alkene) in the carbon
chain. The phrase “substituted heteroalkenyl” has the same meaning with respect to unsubstituted
heteroalkenyl groups that "substituted heteroalkyl" has with respect to unsubstituted heteroalkyl groups.
[00175] The phrase “unsubstituted heteroalkenylene” refers to a divalent unsubstituted heteroalkenyl
group as defined herein. Thus —-CH,-O-CH=CH- is an example of an unsubstituted heteroalkenylene. The
phrase “substituted heteroalkenylene” refers to a divalent substituted heteroalkenyl group as defined herein,
[00176] The phrase “unsubstituted heteroalkynyl” refers to unsubstituted alkynyl groups as defined

herein in which the carbon chain is interrupted by one or more heteroatoms chosen from N, O, and S.
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Rl - HAI bEGT FTSDLSKQVEEEAVRLFI EVWL.KNGGPSSGAPPKS- R2( SEQ I D
NO  14)

Rl - HAI bEGTFTSDLSKQVEEEAVRLFI EW.KNGGPSSGAPPK( SH) S- R2
WREBHH4NO;, 99) PCT/IE2008/000001
1t 1- HAI bEGTFTSDL SKQVEEEAVRLFI EWLKNGGPSSGAKPPS- R2 ( SEQ
ID NO. 5)

Ri - HAi bEGTFTSDLSKQVEEEAVR 9FI EVWLI CNGGPSSGAK( S1- 1) PPS- R2
(SEQ I D NO. 100)

UnsuBititutelhels N AT SEONSHGOME BRI NF] dEWuh GHREERE Sy ICARRR 8-aR3ne] iBEHE)

carbdhn &M‘he%ﬁ)ﬂe Lshbstmedd }%@}ogﬁgl’éﬁék the san/&%) mesrgng with res ect to unsubshauie)d
e B PR A AR 50
[00177H NCYhe Rh;ase fepsupgrijuisreterqaticynylene” refers to a divalent unsubstituted heteroa]kynyl
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T A R A B PR e

hereif- ) NO; 18)
[00178)] - HATHe PIGFE PSDbSKEMERRAVE RN toblaOrSidraEPssaaRpRs- 1t 2

comp@ﬁmnilﬁlnh\@onolﬁﬁa, bicyclic, and polycyclic ring compounds such as, for example,

qum%yl{%ngl% alnt KQVEEW&FJ: &f% m §$%Etg'€z§6m%ch(a§%9
not “R’tedWﬁk@ﬁ@Téﬁﬁmﬁmﬁ"Mﬂ@WN@?ﬁWW R2

heter¢cBHEYizEubli@s behZiBidazolyl, it does not include heterocyclyl groups that have other groups

s Bt 0 st 44501 SHQUTAYRABLEW. 43Skl QHSRSSGAPPPS- R
et AR ep e b i TN B s

are nqt [ynqt@to@@}aturated 3 to 8 membered rings containing 1 to 4 nitrogen atoms such as, but not

hmltezlgpamlﬁ Eﬁﬁﬁﬁq%ﬂf@ﬁﬁﬁﬁwmﬁdﬁ(ﬁwr%1wmﬁ R2
pyrldlzﬁi 41!}39&'}% 4 4 tnaz%}éi 12 3 trlazoI 2H ] 2.3 tnazolé p)F;etrazo RVZ {e.g.,

lH-teEr% :f }é f c ) saturated 3 to 8 membered rmgs contammg 1 to 4 nitrogen atoms such

as, buRot MebﬁmﬁT@msm@@Meﬁm@wmmmwmﬁsa R2( SE
hetechlel m &Q%&mg 1 to 4 nitrogen atoms such as, but not limited to, indolyl, isoindolyl,

mdohln% @%%nﬁ%sﬁ%oﬁ@soqmﬁll 1nda.zr!')gwcﬁgzotn%ﬁlgr)lpﬁl)éa\tuF\)a.?fed(3$EBQ

memieyed fipep ipgrSPE SRENEERAPRK P St rE i NeSRatebibpied fkp
oxazey§ EsQxakdy, NdiadQ6{e.g., 1,2,4-0xadiazolyl, 1,3,4-0xadiazolyl, 1,2,5-0xadiazolyl, etc.);
saturdivd 3 ©&Y &EﬂﬁTM%E%%MJ@@H&W@M RPeHRE, vleRbQ

iy BB e RS e P B T R e e

to 3 nitGEatpify, mxan]myenmxazolyl benzoxadiazolyl, benzoxazinyl (e.g., 2H-1,4-benzoxazinyl
etc.); IMsatiidddO RISl dmB X rte\aknini (G- FHuEMEKNGEPES GRSt stcblRQ

o P e 2P R SO BB £
thJadlezBEbl A ﬁh{q@azolllgg .); saturated 3 to 8 membered rings containing 1 to 2 sulfur atoms and 1
to 3 niflogehlAtbbdsGh EsTEithdﬁ KA AT bk ARl o B h 5\ St ENGRARG S GARPPB-8SRR2 mbdbi Q

rings l:ol;&am ?—r'é)z sulfur stoms such as, but not limited to, thienyl, dih drodlﬂmnéAdllB'drodlthmnyl
SK K SH) AVRLF

l_,/\

' tetrah(%pp%eE % %%lj)py ?E%ﬁnciensecl heterocyc 1¢ ripgs contammg?to 2 sulfur

atomy 28D (SK aivERkiFatorRIsh EWPF ICNBERSSGAPRRRBIRLOBHEDIZDYINO. 26)
benzottidbByE T, TREDY- Sk M) S AMRE AL NGRS SENPPS- R2 ( SEQ

S . 1.10)
s e E AP  RCERSRPBIE ) *t s
limitegl py gy ngzga)uraRd cqudangetherocyclic rings containing 1 to 3 oxygen atoms such as
benzokiSkly B¢ QI SbdhbaHRAVRILE| WAL NCER3T(MARIRR Snd2onfa bl d2ygen atom
NO 111) R1-HAI bEGQ i
| SDLSKKMEEEAVRLFI EWLI CNGGPSSGAPPPS- R2 ( SEQ | D NO. 28)
Rl - HAl bEG | SDLSI CK( SH) MEEEAVRLFI EW.KNGGPSSGAPPPS- R2
(SEQ ID NO 112)
RI - HAI bEGTFTSDLKKQVEEEAVRLFI EW.KNGGPSSGAPPPS- R2 ( SEQ
I D 140: 29)
Rl - HAl bEGTFTSDL SK( SH) QVEEEAVRL FLEW.KNGGPSSGAPPPS- R2
(SEQ 1 D NO 169)
Rl - HALIbEGTFTSDLK( SH) KQVEEEAVRLFI EW.KNGGPSSGAPPPS- R2
(SEQ | D NO 113)

| g ol NI ZNR AT r=— Ay NI 1 AU 1 7NR 171 7 NS S N~ 1 I~
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Rl - HAI bEGTFTSDVSSYLEKQAAKEFI AW.VI CAl bR-R2 (SEQ I D
NO 47) RI - HAI bEGTFESDVSSYLEGQAVI CEFI AW.VKAI bR- R2 ( SEQ
I D NO 48) RLHAIbEG .
WEINESHBGQAI KEFI AWLVI CAi bR- R2( SEQ | D 140: 49FCT/IE2008/000001
Rl - HAi bEGTFTSDVSSYLEGQALKEFI AW.VKAI bR-R2 (SEQ I D
NG 50) - HAI bEGTFI SDVSSYLE REFI AWL.VKAI bR-R2 (SEQ I D
NO 51) RI - HAI bEGTFI SDVSSYL OTEFI AWLVI CAI bR- R2 ( SEQ
I D NO 52) RI-HA bEGTFTSDVSSYLEGQAAKEFI AFLVKAI bR- R2
and SEL3ulflD afdkak soh)as, but not [imited to, dihydrooxathiinyl; saturated 3 to 8 membered rings

coﬁlnlw oty FCIANAIK BB AV LY. R B%(ﬁé&!epcom]éa“r)ngs

FTSDVSSYL E b R-
°°’R?c‘5“§é}° e %wéﬁﬁg%ﬁﬁﬁwgﬁrmwﬁ BT ®Y (SEQ
hetprppypliCriags FonfRining iy oy EIERTIBY/SSY P FEOANhGES| 2ahidokinR- R2
He{enSE_,Qyﬂ gBuﬂ-AsQ lrﬁlzae those deseribed above in which one or more 8 atoms in the ring are

so b i P RV i rioel A Pl e b
incfyes; et ydfﬁéihmplrﬁ?ebtétgérdfﬁhsﬂvwmlttﬁﬁPmﬂemdﬁww CIEQ
embpddinfsii; @GIocyRly! ardugi ciE@ T SIS SMbersE QAHGERmbANNehEstepRycRPgroups
1ne(u§51grdh@n @Qne iperidine, pyrrolidine, 1m1da.zole, p azole, 1,2,3-triazole, 1,2,4-triazole,

R A LD

mO(cgmrqs Bym l@g‘l))plperazme, oxazolidin-2~one, pyrrohdm -2-one, oxazole, quinuclidine,
thidzble, idédiatpE(Fldkn, Gt VK( SH) EFI AWLI | CAI bRPSSGAPPPS- 1t

[003’7}?&SEQ[TI DKSS%E‘A&C{ l@lerocéE]v:l refers to Ka:l&l ulgl%stﬁuéced(heterﬁzycl{)grﬁg

bEG 64)
defjgpd hepgip H%?E‘?’glﬁfé?gﬁf §§WEEW%°AWFCE@RTB’F€“‘FQZS feggEibsd) b
abaNEOyith reBiyt to ity EGEIRT HnsAC uERG 4 CER DA Exakplis RudRPbuf 8@
limktdd t&@nﬁ@lbenzﬂﬁdméyl (Séchl;hbeenZII&flazolyl 5- ehlorobenzthxgzolyllré-mftlgl 5perazmyl,
F K YLEEQAVREFI AW.| KAI bR- EQ ID
a“‘ﬁcﬁ””f‘ly‘?g’g g\?&n BESTFTSDVSSYKE-  EQAVI CEFI AWLI KA bR- R2
[DDG@EQ N@}e 516353 “unsubstituted heteroaryl” refers to unsubstituted aromatic heterocyclyl groups as

deffRed-Hebdin D EHGT FEGRIBSHHEGH) FEQAVIEE bUAWE hdCihipRiRRy!({BEQolD
m!é@é, 131>§!a§31y1$ i, RS MR Pk WA, GRE A S Qnfa ndoary)

e(l’sz‘igiifﬂmb ehSTEer YRR 3 AV BERT AVLI KAT bR- R2( SEQ | D
[00ARY 1 1Dr PiRyse HHAGUBHTIF FefRy IRERubstute kallybreupens dSmd)
herkilin N&ciGydrogen or carbon bond of the unsubstituted alkyl group is replaced with a bond to a

hetESLcy{%grmfig gelaée% RRNPRY et bl (R AL LRI RRrdoER

hyqeRE R ETRT RS P ol e A RO ‘ARt TR R P cskes if thy carbon of
the NS B)porfRed-t4-{A o EBE byHIBEVBIYLEEGMYIESH)IE WVRHehtAidpE-oR2
carborbLdr k B t rldgng Jien the compound is an unsubshtuted hcterocycly[alkyl group.

HAI hEGIETS 1 70)
0 e P e M By R e e
unsnl@m&dz@ffmmlﬂml BRET BT ST Eg V4 GRIFTemowK o a5 poutpRbaralkyl
ero(rsEvletar, Alcdbstiluted heterocyclylatkyl group also includes groups in which a non-hydrogen

atof{.é% r'é%é?ﬁ%e%&tﬁrﬂr R RV EF AR KA R RACSEPad D
limifel 30, 3 piirageoPRrfsR A TeiRe g i epiR LY KEPBRPSSGAPPPSK- R2

[00{BEQ | The pise” ‘21)13ub5t1tuted heterocyclylalkenyl™ refers to unsubstituted alkenyl groups as

defBécrh'é!éh D.Eﬁall%%l X&ﬁﬁ%\ék%&@%&eﬁmﬁmﬁfﬁﬁﬁw
"°“|$ déﬁ‘(’ﬂh\ﬁ"tﬁﬂp}&v\“ﬂy K Rep R i epsgey (e

hymn'p@)n of the vmyl group is replaced by a bond to a heterocyelyl group, such as ifthe carbon of the
R. 1. - HAI bEGTFTSDVSSYLEEQAVI CEFI AWL] K( benzoyl ) Ai bR- R2
(SEQ I D NO 74) R1-H(Trans
3- hexanoy1) Ai bEGTFTSDVSSYLEEQAVI CEFI AWLI KA bR- R2( SEQ
| D NO 75)
122- H( 3- Ani nophenyl acet ypAi bEGTFTSDVSSYLEEQAVI CEFI AW |
KA1bR-R2 (SEQ I D NO 76) wherein: R is absent, CH3,
C(0) CH3, C(0)CH2CH3, C(0) CH2CH2CH3, or C(0) CH( CH3) CH3:
and R2 is OH NH2, NH(CH3), NHCH2CH3, NHCH2CH2CH3,
NHCH( CH3) CH3, NHCH2CH2CH2CH3, NHCH( CH3) CH2CH3,
NHC6HS5, NHCH2CH2OCH3, NHOCH3, NHOCH2CH3, a car boxy
protecting group, a
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5lipid fatty acid group or a carbohydrate, and any of
the G-term nus truncatjons, and anal ogs that may be
formed fromthese peptides; and L' is a linker noiety

w@aYdoB@siifze fornula -X-Y-Z', wherein: P&T/PE2808/000001
bi ol ogi cal |y conpati bl e pol ymer or bl ock copol yner

attached to one of the residues that conprises a GA
targeting agent; 10Y is afloptional |y present
recognition group conprising at least a ring

vinﬁ_ﬁ E&Q&Wc@ﬁbom@%ﬂp idine or carb_oé 3i0§4 &ﬂlgﬁy%dﬂe, h@rﬂhe cjo§l occ‘qu\{ﬂnent l y
Ilnkeg to I FChaI nin a conbining site o? an

unsubityted agrgacyelylalkenyl MR- har maceuti cal |y acceptabl e salts,

[0018¢]er e hesdirrea“snbstituted hadaasyodylalkeny]” by the game meehing pvishireqpepsto

unsuibBied Qdterocdp 100G Bdrdups th® N'BLs@TRIQRAIKEB N hs with re§RN RISk Suted
arallgeﬁ}rl wpé_ﬁobbvez(a §u§ : 'tuteé%%é‘c?cgéﬁcgiﬁﬁr Q als_o?%a E_ %& '_nF\i: '_clf%ﬁ%ﬁ-
erein; B an( re c?e%en ent | § el el
hydsogeg pipp 1§ BorgidSaetes T Wite hgeresyelubBrupsiiicieteippriaiyialkagygepursuch
as, lmunotlindsl t @ Injredeingtdnein ¢he piydridies ring ol apipbiinylatkagigoume
[001@@' y- Nhé/ﬂhﬁyé“urg%gtrtﬂédi ll%%@ly]%ﬂ‘%&f&y{o uﬁ’sblﬁ@tﬂt@d alkynyl groups as
seefGhoarasystint, 20ace yiate, palyhvdvony 0 S
R e et siee o ottt popm v
bonhta ¢ ?xlqtpg)cja:m pep gy dsfinss hoepi. Eprietseaple, acetylene is an unsubstituted alkynyl group.
if a hydrogen atom of the acetylene group is replaced by a bond to a heterocyclyl group, such as if the
earbon of the acetylene is bonded to carbon 2 of pyridine or carbons 3 or 4 of the pyridine, then the
compound is an unsubstituted heterocyclylalkynyl group.,
[00186] The phrase “substituted heterocyclylalicynyl” has the same meaning with respect to
unsubstituted heterocyclylalkynyl groups that "substituted aralkynyl"™ has with respect to unsubstituted
aralkynyl groups. However, a substituted heterocyclylalkynyl group also includes groups in which a non-
hydrogen atom is bonded to a heteroatom in the heterocyclyl group of the heterocyclylalkynyl group such
as, but not limited to, a nitrogen atom in the piperidine ring of a piperidinylalkynyl group.
[00187] The phrase “unsubstituted alkoxy refers to a hydroxyl group (-OH) in which the bond to the
hydrogen atom is replaced by a bond to a carbon atom of an otherwise unsubstituted alky! group as defined
herein.
[00188] The phrase “substituted alkoxy™ refers to a hydroxyl group (-OH) in which the bond to the
hydrogen atom is replaced by a bond to a carbon atom of an otherwise substituted alky) group as defined
herein,
[00189] A “pharmaceutically acceptable salt” includes a salt with an inorganic base, organic base,
inorganic acid, organic acid, or basic or acidic amino acid. Salts of inorganic bases include, for example,
alkali metals such as sodium or potassium; alkaline earth metals such as calcium and magpesium or
aluminumm; and ammonia. Salts of organic bases include, for example, trimethylamirne, triethylamine,
pyridine, picoline, ethanolamine, diethanolamine, and triethanolamine. Salts of inorganic acids include, for
example, hydrochloric acid, hydroboric acid, nitric acid, sulfuric aeid, and phosphoric acid. Salts of
organic acids include, for example, formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid,
tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid,
and p-toluenesulfonic acid. Salts of basic amino acids include, for example, arginine, lysine and ornithine.
Acidic amino acids include, for example, aspartic acid and glutamic acid.
[00190] "Tautomers" refers to isomeric forms of a compound that are in equilibrium with each
other. The coneentrations of the isomeric forms will depend on the environment the compound is found in

and may be different depending upon, for example, whether the compound is a solid or is in an organie or
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t he pol yner backbone or the pol yner sidechains, such
as pol yl ysine, polyonithihe, polyarginine, and

d| ne, nonpeptide pol yam nes such as
‘ﬁ(gk%g)ﬂ'?lh‘%st yrcne, polyam noacrylate, poly(N ﬁgpﬁ%oosmouom
am noacryl ate), poly(N-ethylani noacryl ate),
pol y(N, N-di net hyl am noacrylate), poly(N, N
di et hyl am noaeryl ate), pol y(am nonet hacryl ate),
aquep Isahftivk. ot drgihpleainrueunwiulira depleatredypicalhoh yeullibrgtnlwith theipehol
formfd, r&hﬁ@m&%ﬁ tXdir@fBare r&é?llealt() Mtﬂtoglbrg@ftem bther. As readily understood by
one s metpinglg ?IRQ'\%II‘ lag%tg%fﬁmg 1¥ %reui[:vsnan§i %theeéTtMctures)may exhlfnytautomensrrf and

all taaigraggqr;gqrgpao-%q hq'gg Forgytal, g,gnd IIT are within 1rhr<]3 srcloepe of the present invention,
jporpy! y (N, MeNotpournteickuydimg tedmettiph aiyee eivkied, bsgelly hydrated.
Hydlgﬁén%mt:d? X%E %Lnﬁﬁétﬂﬂ?!if%@ thn;p[nL E@%ﬁ- %asﬁlgﬁlgm ng the c?rnpounds

F ot eog %/cans Suc ondar Itl n sul c-A

or the de‘m“fnﬁz’ %"f'gc‘:‘]’fb?fﬂﬁﬁlﬁ t R Yo PoPRit ’E“‘@"ft%e Cpr-e) and
(00184 ondr oCeriain exbddivantenrBierivaidlesplerpt fodemodsuge Thespression “prodrug”

deno'éps)&emaw oﬂspham&emmtv elqri&aaﬁncamlcw h,ug 8.5 d3Brs arld aihiews Alhereih
the dS |¥Vﬁtw|e gas eﬁlq'nral%% d¥lsv a%cr:timstﬁ:s a §H1 apealc value ag %%ga\rr]éd to I¥ dcﬁ%XXd is

oS e
se‘med "émtbe dreEdy akeezwaﬁ'e R ﬁhwa@bé%efé riie §or example; REHqterighgtipds
Enzproh 112:38-323 (158B X BoderL s iof thd Rathre®@i1634Y82 (1B&I);IFT Biinéghard, Chapter 1
in Détgrz @d ip(i{ BhLFREH ecpb ﬁnaerme%oﬁ(%g@bl £¥ h SNGimaR bt a] Goodman
u n

S b PG R S itk ), B LAVREL 86y BEANGHIE e

prodeyg byast e desizead tapiter the ethlié stabifit o t@psportcharagfelisjips of drkEsisk sideed
effedBlor 100G BEd drigliinfrave 3 4 avay Tk @rad, kotd n1t@Qéherathdtatleristi@lor properties of a

deUbStltut ed or unsubstituted aryl-00.6 al kyl; and
, and R23 are selected such that the backbone

[DMP% n gt h S?mPX“'id%‘?fﬁF presentiryentiondrstydefiriched opfesopverapticakisgmera at anyy
or alasyreneihionl aven ipparaf fraoipienisics. Bdth E@miviahdaliabireonérid rgixtures, as
well @Jtﬁa@ﬁ\ﬁﬂal%ﬂlcﬂ Rorfdd cﬂpoe@sGI!atQi crr %ﬁthgiiﬁ sb Bed %bgtﬁﬁg@%m their
em:mfl %ﬂc { &E%f%ﬂé‘%@%{;ffg gAlll suc?x %ﬁ)(sg@éﬁ asr’e \]L mtthe Ig&yge of the E&eﬂhon
[00194 5 r y Thergg "carbeypy profreting erprpt iuEse mvifewssarbowﬂ!e ped Aptactingg
ester@robPentpyed to block or protect the carboxylic acid functionality while the reactions involving

other functional sites of the compound are carried out. Carboxy protecting groups are disclosed in, for
example, Greene, Protective Groups in Organic Synthesis, pp. 152-186, John Wiley & Sons, New York
(1981), which is hereby incorporated herein by referenee. In addition, a carboxy protecting group can be
used as a prodrug, whereby the carboxy protecting group can be readily cleaved in vivo by, for example,
enzymatic hydrolysis, to release the biologically active parent. T. Higuchi and V. Stella provide a thorough
discussion of the prodrug cencept in "Pro-drugs as Novel Delivery Systems”, Vol .14 of the A.C.S.
Symposium Series, American Chemical Soclety (1975), which is hereby incorporated herein by reference,
Such carboxy protecting groups are well known to those skilied in the art, having been extensively used in
the protection of carboxy] groups in the penicillin and cephalosporin fields, as described in U.S. Patent
Nos. 3,840,556 and 3,719,667, S. Kukolja, J. Am. Chem. Soc. 93:6267-6269 (1971), and G.E, Gutowski,
Tetrahedron Lett. 21:1779-1782 (1970), the disclosures of which are hereby incorporated herein by
reference. Examples of esters useful as prodrugs for compounds containing carboxyl groups can be found,
for example, at pp. 14-21 in Bioreversible Carriers in Drug Design: Theory and Application (E.B. Roche,
ed.), Pergamon Press, New York (1987), which is hereby incorporated herein by reference, Representative
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[0085] I n sone enbodi nents of conpounds of Formula IT,
SN Gt DR I CHA Gl
- - - | - y T - - - - -

“-’é gy 1. (CH2) -, - ( CH2) eD- ( CHOV-, Fehifiannmnononr
-(CH2)u-S(0)3.2-(CH2)v-, -(CH2)-S(0)0.2-NRb-(CH3) V-,
or -(CH2)-P(0)(ORb)-0-(0-482) v-, wherein u and v are
i ndependently 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 2014, 15, 16, 17, 18, 19 or 20. [0086]1n sone

carboghRISHHRSTHTES 2511 CSaiel @sTGRL i FRifrisry bpy! shthe likplghaloalkyl
alkenf qyd@lgj:elndg(qbsgted Eeﬁ}dﬁgiet,hereo(‘ lfjbi@) iypl%ﬁy%i@nﬂ tht; like;
cycloatkyialiPDand substitea rilatlde dnMeor sucH &-Eibhe vi, penfylnethy? and the
o - -NR. b- S-, - .=NR - 5-

like; an (1%;0}' e Cél Q%,;gify%th_yl’ og- %5} %upg.m%%lﬁh(eéfnir%%% as alkoxybenzyl
or nithegHQgr?upan )h@l_llg; Wl{y@fqz?xgmgle, pfienylethenyl arnid the like; aryl and
substitufedtitRiygtivd? (Honed fORIE ane( iRy yS and thehiles dxllafinodkyl @1 v are

dimetliﬁzﬁzfjﬁr%gtﬁ&g fﬁﬂgl‘lzyike?,glkgri%gqai@b grcg-l'lgs s§o:{1 a.sﬁacetczcind&hyf, g%t:ér%l mélcl;]yi,

oD P B RSP PRS- 0 P A TG
1-cthghg @mettlyl- I-@ropionylomt)-l iyl sékledepkiivh praithlexygetby prdisiiss st i ng
cyc!oﬂlfahoylox}_ralkyl groups such as ¢yclopropylearbonyloxymethyl, cyclobutyicarbonyloxymethyl,
oI SRS ERA Brlh emd NTES SRS 2
benzoplgxy ety pEEmers iy SRYEERARIY o e RKERPSSGAPPPS- R2
benzy(cSE£py bEImbiaY),|2-Horkylcarbonyloxyethyl and the like; alkoxycarbonylalkyl, such as
meﬁ%%%ﬁ%%;@gmﬁﬂl-%hwmwﬁﬁﬁk&
atorfegoRpP e e SR) e ke RS ro
ethoxxcgE@ylp}g- Ingcthyyl, 1—gg)ohexyloxycarbonyloxy-l-ethy] and the like; alkoxycarbonylaminoalkyl,
such &% bt Gl Thdibretid o d the 1k BRI AAMLHINGRBEGARRPS- R2
megiviSaleh bt ve s ppeaminetiy sk pepummEl e e
like; fﬁzro@@g@rﬁoylml@b iL’)h as 4-methylpiperazinylcarbonyloxymethyl and the like;
dialkylaghiribearionyE@T HASENBSYILEEQAK yLme)hipFisthMznitAi bR BEGARKES- R
like; (g-(a(lcg‘ﬁgo*oq ,Z?Nﬁ%xollrﬁﬂi?- Dalkyl, such as (5-'t-buty[-2-oxo-1 ,3-dioxolen-4-yl)methyl and the
e, Gy AT SRR ECORAKIL L AWK, 550
the like.

[00195] The term "N-protecting group" or "N-protected” as used hercin refers to those groups

intended to protect the N-terminus of an amino acid or peptide or to protect an amino group against
undesirable reactions during synthetic procedures. Commonly used N-protecting groups are diselosed in,
for example, Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York (1981),
which is hereby incorporated by reference, N-protecting groups comprise acyl groups such as formyl,
acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, trifluoroacety!, trichloroacetyl,
phthalyl, c-nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-
nifrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-toluenesulfonyl and the like;
carbamate forming groups such as benzyloxycarbonyl, p-chlorobenzyloxycarbonyl, p-
methoxybenzyloxycarbonyl, p-nitrobenzyloxyearbonyl, 2-nitrobenzyloxycarbonyli, p-
bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 3,5-dimethoxybenzyloxycarbonyl, 2,4-
dimethoxybenzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl,
3,4,5-trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1-methylethoxyearbonyl, a,a-di methyl-3,5-
dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, t-butyloxyearbonyl, diisopropylmethoxycarbonyl,
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R2 is OH N-f2, NH(CH3), NHCH2CH3, NHCH2CH2CH3,
NHCH( C143) CH3, NHCH2CH2CH2CH3, NHCH( C113) CH2CH3,

N CH2OCH3, NHOCH3, NHOCH2CH3, a car hox
WE’@%’T‘ g group, a lipid fatty acid group oPgﬁEZOOS’OOOOM

carbohydrate, and K(L) is a lysine residue covalently
linked to a linker V. In é&rtain enbodiments, K(L) is:
0 wherein uis 1,2 or 3; -L'- is a linker noiety

isoPl\?\ﬁ)e/o%%fﬂ%Jn\g ?Biﬂ%g%%}%lkﬁ mfzﬁggcémytl’%g&’%%gdf yl)(zé'%f'S r . ios 1 or
trichigroetitoxycarbeyyl, pheqpxyearbongys-niteoplegnsyeage; ueis B Metipueroay
cyclapergydygkribonyt ™ema@ypyycabokyl cyclaberplotycdriohyd phapplthivrrshotnd trid tha tiled
alkyl%ﬂps such as benzyl, triphenylmethyl, benzyloxymethyl and the like; and silyl groups such as
trimethylsilyl and the like. In some embodiments N-protecting groups are formyl, acetyl, benzoyi,
pivaloyl, t-butylacetyl, phenylisulfonyl, benzyl, 9-fluorenylmethyloxycarbonyl (Fmoc), t-butyloxycarbonyl
(Boc), and benzyloxycarbonyl (Cbz).

[001963 As used herein, “halo,” "halogen," or "halide" refersto F, Cl, Bror L.

1001971 As used herein, the abbreviations for any protective groups, amino acids, or other compounds
are, unless indicated otherwise, in accord with their common usage, recognized abbreviations, or the
IUPAC-IUB Commission on Biochemical Nomenclature, Biochem. 11:942-944 (1972).

[00198) As used herein, "substantially pure" means sufficiently homogeneous to appear free of
readily detectable impurities as determined by standard methods of analysis, such as thin layer
chromatography (TLC), gel electrophoresis, and high performance liquid chromatography (HPLC), vsed by
those of skill in the art to assess such purity, or sufficiently pure such that further purification would not
detectably alter the physical and chemical properties, such as enzymatic and biological activities, of the
substance. Methods for purification of compounds to produce substantially chemically pure compounds
are known to those of sldll in the art. A substantially chemically pure compound may, however, be a
mixture of stereoisomers. In such instances, further purification may increase the specific activity of the
compound.

[00199] As used herein, "biological activity" refers to the in vivo activities of a compound,
composition, or other mixture, or physiological responses that result upon i vivo administration of a
compound, composition or other mixture. Biological activity thus encompasses therapeutic effects and
pharmaceutical activity of such compounds, compositions, and mixtures.

[00200) As used herein, "pharmacokinetics" refers to the concentration of an administered compound
in the serum over time. Pharmacodynaniics refers to the concentration of an administered compound in
target and nontarget tissues over time and the effects on the target tissue (efficacy) and the non-tarpet tissue
(toxicity). Improvements in, for example, pharmacokinetics or phanmacodynamics can be designed for a
particular targeting agent or biological agent, such as by using labile linkages or by modifying the chemical
nature of any linker (changing solubility, charge, etc.).

[00201) As employed herein, the phrases “an effective amount™ and “therapeutically effective
amtount” refer to a dose sufficient to provide concentrations high encugh to impart 2 beneficial effect, e.g.,
an amelioration of symptoms, on the recipient thereof. The specific therapeutically effective dose level for
any particular subject will depend upon a variety of factors including the disorder being treated, the severity
of the disorder, the activity of the specific compound, the route of administration, the rate of clearance of
the compound, the duration of treatment, the drugs used in combination or coincident with the compound,

the age, body weight, sex, diet, and peneral health of the subject, and like factors well known in the medical
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cycloal kyl -00.6 al kyl, or substituted or unsubstituted
aryl -00.5 alkyl; Y is a recognition group eonprising

PP uBIuor i ong & coval ent 1ink to an- am nSCLA Vo1

sideehain in a conbining site of an anti body. and

phar maceutical |l y accept abl e4ssalts, stereoisoners,

taut omers, sol vates, and prodrugs thereof 10088)In

sone enbodi nents Y has the optionally substituted
arsiapd ppignges o Various gzﬁwglprﬁﬁogﬁ takEp’ intp, E’ICGC&I"E ingdetqrmining the “therapeutically
efferttie panaiRant knywica fHoe nf sbill inthetart @i deskribbds e.g,41 Gitwp, A.G., et al.,
GG Bl &8 YR R armotogitls B of Herdpousdl $u2 QN REGEQ-1f (R96); d
W RSEREPE bt B KATRORILE] 900 b <1
[08308] si rfpPreaipesd dhsPyseriiinverteionpvid SOgB S HgrtingramPoRtD B akhise At s
targetin Sdntd dco@dhillyAinkedl @:a combining site of an antibody.
[00203] In another aspect, the present invention includes methods of altering at feast one physical or
biological characteristic of a GA targeting agent. The methods include covalently linking a GA targeting
agent to a combining site of an antibody, either directly or though a linker. Charactcristics of an GA
targeting agent that may be modified include, but are not limited to, binding affinity, susceptibility to
degradation (e.g., by proteases), pharmacokinetics, pharmacodynamics, immunogenicity, solubility,
lipophilicity, hydrophilicity, hydrophobicity, stability (either more or less stable, as well as planned
degradation), rigidity, flexibility, modulation of antibody binding, and the like. Also, the biological
potency of a particular GA targeting agent may be increased by the addition of the effector function(s)
provided by the antibody. For example, an antibody provides effector functions such as complement
mediated effector functions, Without wishing to be bound by any theory, the antibody portion of a GA
targeting compound may generally extend the half-life of a smaller sized GA targeting agent in vivo. Thus,
in one aspect, the invention provides a method for increasing the effective circulating half-life of a GA
targeting apgent, .
[00204] In another aspect, the present invention provides methods for modulating the binding activity
of an antibody by covalently attaching a GA targeting agent to a combining site of the antibody. Although
not wishing to be bound by any theory, substantially reduced antibody binding to an antigen may result
from the linked GA targeting agent(s) sterically hindering the antigen from contacting the antibody
combining site. Altematively, substantially reduced antigen binding may result if the amino acid sidechain
of the antibody combining site that is modified by covalent linkage is important for binding to the antigen.
By contrast, substantially increased antibody binding to an antigen may result when a linked GA targeting
agent(s) does not sterically hinder the antigen from contacting the antibody combining site and/or when the
amino acid sidechain of the antibody combining site modified by covalent linkage is not important for
binding to the antigen.
[00205] In another aspect, the present invention includes methods of modifying a combining site of
an antibody to generate binding specificity for GLP-1R. Such methods include covalently linking a
reactive amino acid sidechain in a combining site of an antibody to a chemical moiety on a linker of a GA
targeting agent-linker compound as described herein, where the GA targeting agent is specific for GLP-1R,
The chemical moiety of the linker is sufficiently distanced from the GA targeting agent so that the GA
targeting agent can bind to GLP-1R when the GA tarpeting agent-linker compound is covalently linked to
the antihody combining site. In one embaodiment, the antihody prior to covalent linking would have an

affinity for GLP-1R of less than about 1x10° moles/liter. However, after the antibody is covalently linked
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26 00 Nt?l Antibody 9Hor Antibody OHN.,.... GCs-As- (¢
wherein g=0, 1, 2, 3, 4, or 5 and -N-Anti body refers

valent link to an am no aci d si dechai in a
%@ﬁ@?lﬁﬁ'@ site of an antibody bearing an am ﬁgjrfélpg%qooom
In other aspects, q=1, 2 SA 3. 5[ 0090] Wbt her aspect of
the invention, illustrate qn Formula Ill, is a GA

targeting conpound in which two GA targeting agents,
to G L Brgd 1By ag B IAKBR o R GRY, 8 modifibd R vBd prefortbl® hR G AFfinity for the target

mo%ﬁYe aﬁﬂ%%a&t h H%egolgsﬁl te@ Fl%%%@ IatQt%st%l!)oLtq ﬂ)t7 m%\%s/lﬂg}ﬁlltel?n g%ly, at
leagt K P el Pltsmctfvew ft lﬂa% H@? H7°1%{H'fr- %6’6‘9‘““‘6‘% aa'a@t aloyt li’%fb
mokyIftggnent s, or any other fornms of an anti body as thi s

GAtﬁpm,ﬁg%gyﬁ@d hercin. In one enbodi nent, the Anti body
a nurine al dol ase anti body

[00%03 h]% one em (%Taan e rC?.% tarﬁ%tm%r, a ent 15:

gron froma human 19G | gA
II”gEfﬁ;T D‘F@EWEF&WLVHG%#P@P Bobodi ment, the
Whéeiki body

R’ is absent, CHs, C(O)CH3, C(O)CH,CH,, C(0)CH;CH,CH;, or C(O)YCH(CH;)CH;; and

R? is OH, NH;, NH(CH;), NHCH,CH;, NHCH,CH,CH,, NHCH(CH:)CH,, NHCH,CH, CH,CH;,
NHCH{CH,)CH,CH,, NHC:H;, NHCH,CH,OCH,, NHOCH;, NHOCH,CHS,, a earboxy protecting group, a
lipid fatty acid group or a carbohydrate.
{00207} SEQ ID NO:1 is the 30 amino acid GLP-1 (7-36) generated by cleavage of GLP-1 by
dipeptidyl peptidase IV (DPP-IV) at the position 2 alanine. D.J. Drucker. Endocrinology 142:521-527
(2001). GLP-1 (7-36) functions as a GLP-1R agonist, resulting in increased glucose-dependent insulin
secretion. However, the half-life of GLP-1 (7-36) is only a few minutes.
0024381 In another embodiment, 2 GA tarpeting agent is;

R!-HGEGTFTSDLSKQMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:2);
wherein

R! is absent, CH;, C(O)CH3, C(O)CH:CH3, C(O)CH,CH,CH, or C(O)CH(CH;)CHs; and and

R? is OH, NH,, NH(CHj), NHCH,CH;, NHCH,CH,CH,, NHCH(CH;)CH;, NHCH,CH,CH,CH;,
NHCH(CH;)CH,CH,, NHCsH;, NHCH,CH,0CH,;, NHOCH,, NHOCH,CHj, a carboxy protecting group, a
lipid fatty acid group or a carbohydrate,
[00209] SEQ I N(:2 is the 39 amino acid peptide exendin-4. Like GLP-1 (7-36), exendin-4
functions as a GLP-1R agonist and stimulates glucose-dependent insulin secretion. Unlike GLP-1 (7-36),
however, exendin-4 is resistant to cleavage by DPP-IV. The N-terminal regions of GLP-1 (7-36) and
exendin-4 are nearly identical, with the notable difference being the second amino acid residue. This
residue is an alanine in GLP-1 (7-36), but a glycine in exendin-4. This single amino acid in the N-terminal
region is responsible for the resistance of exendin-4 to DPP-IV digestion. Another notable difference
between exendin-4 and DLP-1 (7-36) is the presence of nine additional amino aeid residues at the C-
terminus of exendin-4, which form a Trp-cage.
[00210] In addition to the peptides of SEQ ID NO:1 or SEQ ID NO:2, GA targeting agents as
disclosed herein may be analogs of these sequences. Such analogs may possess additional advantageous
features, such as, for example, increased bioavailability, increased stability, improved diabefic treatment
profile, improved appetite control, improved body weight conirol, improved glucose tolerance, islet cell

assay reactivity, and/or reduced host immune recognition. As used herein, an analog of a peptide of SEQ
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is a chimeric antibody conprising the variable region
froma murine al dol ase anti body and a constant region

hyman 19gG 1gA 1gM gD or IgE anti

‘%?@F{@‘PQ nbodi ment, the Antibody is a fully Eg%r%"m“&’“l
version of a nurine al dol ase anti body conprising a

pol ypepti de sequence fronmypatural or native human |gG
lgA, 1gM 1gDb, or | gE anti body: 15Anti body[-L'-[GA

target| n% ﬁe %E) wherein [GA targetin %ent
1D NRtor a peptidg payingdespfially tREugEe Y P b°f BR ARG
but it 619:1)} rEo(remmboamy sub@INP@L| Arskstiohd) oralelepfisfiaa ec&lbwhttoh theredf.rul a |

[OOZﬁ'] e i h’ll cls'{'%tn e@i&ﬁﬁlnehtg Ggltaa%r C:ig-%e%t\s/ %g)g)viﬁed ergQ ?ogl‘]p{m? ﬁﬁ(@ﬁi@ Hlor
S5l B e phog e Bitscd s o Ore postbp sttt bnitheid o
subswilg]lse%:‘ﬁﬂ taesetfne pasithyeulddheluge thopecaming geid ehangés ehakegppredicted ta stabilize

the sidRFea P D o® 1l oy SE) foaet:4, VaLAFEEQ D ¥b:1 ar SBA 2 Abawakiidag

msflggig%ﬂ}@o& ite @on&ﬁs% %&ggtahé:ﬁéeﬁgl?&énht ééé%eésﬂ%éq‘é‘&ﬁea consepved

are_provi
aminp peid residugs ﬁf‘@fefew@é Pﬁeﬁﬁ“eéélelﬁ%ﬁcﬁd shstityions. Thgppiae i!‘“dél‘_hsr‘ﬁ‘n‘fi"%‘l“mj be
of a @abanverli os togeonagvet mehird) €orserzyl evibe @id kibeiteipe wdnsig af repjacing one or
more%fnfn@ &dids Y¥EEQTD thl opiE@D% otvidh: G8ihé zﬁﬂs & 99@&9 'élﬂ%e,@&e ﬁ'ld!or
hyd.r% n% Icﬁ%arac{tens L&cﬁars Cfgrae \élg, a::ggx\%m acad ﬂEE)to asa eccragg amm&baIcld
subsijptig, Ploa-crgapystl whstifytiops @S%Smf FeBlaeineBnhis P prpiae aidnet ﬁF‘g DY Q: hg
SEQUIINO h @itisatlifocits passéskimy dap@ilst thads, bise, Ml/bragdropiedicityeheraderiQiks, a
such g';’bfoF é:ﬁr&ﬁ"et 3 Qanﬁ@ﬁﬁ%@éﬂmﬂ{e G sﬁgﬁt[tl%%%é&dnp@rlboﬂ‘%n{s \tﬁktté:%gng

ere

agorts &P&éﬁ?@ﬁk‘e SRbTEE T BER AR Pl b At e

acid (Aib2) substituted for the glycine residue at position 2 (or alanine, as appropriate). In certain
embodiments, GA targeting agents as provided herein comprise SEQ ID NO:1 or SEQ ID NO:2, but with
one or more residues substituted with a lysine,
[00212] In certain embodiments, GA targeting agents as provided herein comprise SEQ ID NO:1 or
SEQ ID NO:2, but with one or more arnino acid insertions. Amino acid insertions may consist of single
amino acid residues or stretches of residues. The insertions may be made at the carboxy terminal end of the
peptide, or at a position internal to the peptide. Such insertions will generally range from 2 to 10 amino
acids in length. It is contemplated that insertions made at the carboxy terminus of the peptide of interest
may be of a broader size rangs, with about 2 to about 20 amino acids being possible. One or more such
insertions may be introduced into SEQ ID NO:1 or a SEQ ID NO:2 as long as such insertions result in
peptides which still exhibit GLP-1R agonist activity.
[00213] In certain embodiments, a GA targeting peptide as provided herein comprises the amino acid
sequence of SEQ ID NO:2, but with one or more inserted lysine residues. For example, in one embediment
a GA targeting agent is;

R'-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-R? (SEQ ID NO:3);
wherein:

R' is absent, CH,, C(O)CH3, C(O)CH,CH;, C{O)CH,CH,CHj, or C{O)CH(CH;)CHs; and

R?is OH, NH,, NH(CHj), NHCH,CH,, NHCH,CH,CH;, NHCH(CH;)CH;, NHCH,CH,CH,CH;,
NHCH(CH;)CH,CH;, NHCH;, NHCH.CH,OCH;, NHOCH;, NHOCH,CHs, a carboxy protecting group, a
lipid fatty acid group or a carbohydrate.
[00214) The GA targeting agent of SEQ ID NO:3 is identical to SEQ ID NO:2 but for the addition of

an extra lysine residue at the carboxy terminus,
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i sing insulin secretion or decreasing b
v&?%@@@g4ﬁ%vels, are provided. 30100961Sone Gkgﬂﬁnmmmmmm
targeti ng conmpounds of the invention include:
Rl - HAl bEGTETSDL SKQVEEEAVRKE | EW. K4 GGPSSGAPPPS- R2 ( SEQ
| D NO 22)
wofly A DECTETSOLRQUEEEAKLEL EYLINGGPSSGAPPPS- R (SEQ
R RYAMFSCITSPIBR SO AN BV EVKRCSERSSEAPRRS- R2 ( SEQ
whe}eD NO 24)

RO A el Rhota!, B A BB, B S UR)ERRn B, beQ

W BAjst S ERREEB AR BN S S AmbNER. NHCH EResh( P
NHmlﬁmHzQ@OWq&SHHGH%QCaE, YEOCHYNEOTH Ot derbofy ptolating group, a
ltpld fﬁ%f il &B orI aQer:dﬁQ(ﬁate
[0025% % {(%ga:getm g ag%ﬁém %_]g lden%}:/a\l" Ié%%mt or th:Ba?H&t%:ElQ

of arpextraliysjiriy FRSIAUE TSR cBREN/EREMYK( SH) LFI EW.I CNGGPSSGAPPPS- R2
[0026'BEQ IrRedA embliflents, GA targeting agents as provided herein comprise SEQ ID NO:1 or

SEQgﬁa Hélzbtﬁﬂ EE%?JT ﬁ%ﬁﬁﬁé@mﬂ&%hm R tncaioRedonE
the Wb"xfilfif“ﬂiﬁ’éﬂ‘ﬁﬂﬁ@w&’ B CRARRA TRV E W RREEISSERPIHSI Y SE

p051@n rEroisldp thq_ﬂ_eﬁt)de Such deletions may involve a single point deletion, a continuous deletion
of tvid or M &E@Eﬁé&@!ﬂ%% colDikekErAY it hn WaliNGE e PBRSr Rere
such(dﬁl'__r%]s ma?' € mtroglucec? intd QIE(? 19)3\% 1S gI?Q %&5” <91§r¥gl ap glehcdo ;”R%‘%E‘sd]?in

pepties thaprgfilh E&vﬁgm@&@mml et Py RS RS A RS tidpas

prov{dSHQein [Comyies thdBino acid sequence of SEQ ID NO:2, but with one or more amino acids

delof ﬁéﬁﬁhécﬁ% SDLSKQVEERAVK( L) LFI EWLI CNGGPSSGAPPPS- R2
00381 D@@%ﬂ@@@@@%ﬁ%ﬁ@w@wﬂmwp@% o,

and Qegﬁ@d h@elw@geng_rgl;@rmula format. Peptide sequences in Table I are listed from amino (left) to

carbb¥y (1@ BRELETSDL SKQVEK( L) EAVRLFI EW.KNGGPSSGAPPPS- R2
(SEQ ID NO 164 15
| e- HAi bEGTFTSDLSKQK( L) EEERVRLFI EWLKNGGPS5GAPPPS- R2

(SEQ NO 152) sslyen®on Akplskqirsne:2laxsioes r esi de attached
to a linker L wherein L is capable of form ng a
RS OREEMY REFIBWLIENAGR6SGAEPESESR dERIDING

PPSK(SH)-R® (SEQ IDNO 172)

ﬁ@@;ﬁp h&%ﬁﬁ&%@@ GAPPPSK-R? (SEQ ID NO:4)
R'-HA:bEGTFTSDLSKQMEEEAVRLFI‘EWLKNGGPSSGAPPPSK(SH)-RZ (SEQ 1D NO:173)
R!-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:5)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGG-R® (SEQ ID NO:6)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKN-R? (SEQ ID NO:7)
R-HAibEGTFTSDLSKQLEEEAVRLFIEFLKN-R? (SEQ ID NO:8)
R'-HAIbEGTFTSDLSKQLEEEAVRLAIEFLKN-R? (SEQ ID NO:9)
R-HAIbEGTFTSDLSK QLEEEAVRLAIEFLKNGGPSSGAPPPS-R? (SEQ ID NO:10)
R-HA{bEGTFTSDLSKQLEEEAVRLFIEFLKNGGPSSGAPPPS-R? (SEQ ID NO:11)
R-HAi{bEGTFTSDLSK(Ac)QMEEEAVRLFIEWLK(Ac)NGGPSSGAPPPS-R? (SEQ ID NO:12)
R'-HAibEGTFTSDLSK (benzoyl)QMEEEAVRLFIEWLK(benzoy)NGGPSSGAPPPS-R? (SEQ ID
NO:13)
R!-HAIbEGTFTSDLSK QMEEEAVRLFIEWLKNGGPSSGAPPK S-R? (SEQ ID NO:14)
R’-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH;S -R? (SEQ ID NO:99)
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAKPPS-R® (SEQ ID NO:15)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK (SH)PPS-R? (SEQ ID NO:100)
R'-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSKAPPPS-R? (SEQ ID NO:16)
R-HAibBEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R (SEQ ID NO:101)



[ 00991Sonme conpounds of the invention include:
R - HAI bEG | k1 DLSKQVEEEAVRK( L') FI EWLI CNGGPSSGAPPPS- | e
(SEQ ID NO 151) 20

WIR 20p$408EET FTSDL SKQVEEEAVK( L' ) LFI EW.KNGGPSSGATPE2(48/000001
(SEQ I D NG 158)
11. 1- HAI bEGTFTSDLSKQVEEEAI @0L' ) RLPI EWLKNGGPSSGAPPPS- R2
(SEQ | D NO 159)

N m QUEL S DAL EL ILNEER SSGRDRPS P2
g VLR IR BRI

R'(ISE@GI‘BrMK EAMREFIEWDKE(EH)GIGP$SGARPHSYRS (I ID 8191100
R‘aﬂt&lﬁiﬁTEtSDLSKMEW&FIEWKKN@@ESﬁAILPPS-RE(SEQm ) of

Rf%%"PEQTETS@L%% ﬁP%ﬁQ’AﬁPﬁSqu (FQIT NS A cha

ﬁwﬁymﬁﬁ@§§%W*<@§$

ibHGTETS §KQMQEEAWL B SRX NOR1Yy
RWWEMSDKSKQWEEA@REQQ%@WS@E@@&E? @EPHMNO: 18)
R!-HAIbEGTFTSDLSKQMEEEA VRKFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:22)
RI-HAibEGTFTSDLSKQMEEEA VRK(SH)FIEWLEKNGGPSSGAPPPS-R? (SEQ ID NO:106)
R'-HAibEGTFTSDLSKQMREEEAVKLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:23)
R'-HAibEGTFTSDLSKQMEEEAVK(SH)LFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:107)
R!-HAIbEGTFTSDLSKQMEEEAKRLFIEWLKNGGPSSGAPPPS-R® (SEQ ID NO:24)
RI-HAibEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:108)
R!-HAibEGTFTSDLSKQMEEKAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:25)
R!- -HAibEGTETSDLSKQMEEK (SH)AVRLFIEWLKNGGPSSGAPPPS- -R? (SEQ ID NO:109)
R'-HAibEGTFTSDLSKQMEKEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:26)
R'-HAibEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:110)
R'-HAIbEGTFTSDLSKQKEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:27)
R'-HAIbEGTFTSDLSKQK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:111)
R'-HAibEGTFTSDLSKKMEEEA VRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:28)
R HA1bEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS~R2 (SEQ ID NO:112)
R'-HAibEGTFTSDLKKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:29)
R'-HAibEGTFTSDLSK(SH)YQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:169)
R'-HAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R? (SEQ ID NO:113)
R!-HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGK-R? (SEQ ID NO:30)
R‘—HAleGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)-R’ (SEQ ID NC:114)
R'-HAibEGTFTSDL SKQMEEEAVRKFIEWLKNGGPSS-R? (SEQ ID NO:31)
R'-HAibEGTFTSDLSKQMEEEAVRKFIEWLE(SH)NGGPSS-R? (SEQ ID NO:115)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVEGR-R? (SEQ ID NO:32)
RI-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:33)
R-HGEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:34)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKAibR-R® (SEQ ID NO:35)
R'-HA{bEGTFTSDVSSYLEGQAAKEFIAWLVKAibRK-R” (SEQ ID NO:36)
R-HAIbEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R? (SEQ ID NO:37)
R!-HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)-R? {SEQ ID NO:38)
R-HA{bEGTFTSDVSSYLEGQAAK(SH)EFIAWL VK GR-R? (SEQ ID NO:39)
R-HAibEGTFTSDVSSYGEGQAAKEFIAWLVKAibR-R? (SEQ D NO:40)
R'-HAibEGTFTSDVSSYCEGQAAKEFIAWLVKAIbR-R? (SEQ ID NO:41)
R'-HAIbEGTFTSDVSSYFEGQAAKEFIAWLVKAIbR-R? (SEQ ID NO:42)
R HA1bEGTFISDVSSYYEGQAAK.EFIAWLVKAle-RZ (SEQ ID NO:43)
R-HAIbEGTFTSDVSSYWEGQAAKEFIAWLVKAIbR-R? (SEQ ID NO:44)
R-HAIbEGTFTSDVSSYLEEQAAKEFIA WLVKAibR-R? (SEQ ID NO:45)
R-HAIbEGTFTSDVSSYLEDQAAKEFIAWLVKAibR-R? (SEQ ID NO:46)
R-HAiIbEGTFTSDVSSYLEK QAAKEFIA WLVK AibR-R? (SEQ ID NO:47)
R'-HAIbEGTFTSDVSSYLEGQAVKEFIA WLVK AibR-R* (SEQ ID NO:48)
R'-HAIbEGTFTSDVSSYLEGQAIKEFIAWLVKAibR-R? (SEQ ID NO:49)
R!-HAibEGTFTSDVSSYLEGQALKEFIAWLVKAibR-R? (SEQ ID NO:50)
R-HAIbEGTFTSDVSSYLEGQAAREFIA WLVKAibR-R? (SEQ ID NO:51)
R\-HAibEGTFTSDVSSYLEGQA AOMEFIAWLVKAibR-R? (SEQ ID NO:52)
R'-HAIbEGTFTSDVSSYLEGQAAKEFIAFLVKAibR-R? (SEQ ID NO:53)
R-HAIBEGTFTSDVSSYLEGQAAKEFIA WLIKAibR-R? (SEQ ID NO:54)
R'-HA{bEGTFTSDVSSYLEGQAAKEFIA WLVRAIbR-R* (SEQ ID NO:55)




wherein v is 0, 1, 2, or 3; t is I, 2, or 3, r is 1 or
2, sis 0, 1 or 2 Rb i s hydrogen,

substituted or unsubstituted CHO al kyl, substituted or
WRM9814 4t ed C34 5cycl oal kyl - Cm al kyl , or sPEIIIEL008/@06001
or unsubstituted nyl-00.6 alkyl; Y is an optionally
present recognition group56onprising at |least a ring
structure; and Z is a reactive group that is capable

f-for coval ent bond wth am no acid
R TIEOLY S OROTHIN T _%‘{‘ , ?ﬁ?body. BRI EF
R b ORV St Rl N (& B FI GURE | a and

R’-fﬂil@dﬁ?ﬁslnbssvmWmesf [(sEhep Noggenbodi nent
R AGEGTEISIY ST 0V FAVKER AWLECIbRoRIESEE 0k 6oENnt  accor ding to
R -BAIBGEFTSDY BT HEEQA YERHIA WEIRAIRE (SEQ IDN@OY01] FI GURE 2a and

RAREGEFTSDY BRE ) _
T

R'-HAHBGIFTSBHK €SS SHYE EBPrOGIEF ENTITK ARGR(SEQTD Nooi1&or nul a | .
R'-HUSHEGOR B K GURBAYKEFIA WE EKiAdHReRS (SBA4D ¥s6)di ment  accor di ng
R'-HAPESTF TSV 8K (SF) 3 EEQ YR TAVLIKAIbR-R® (SEQ ID NO:117)
R'-HAIbEGTFTSDVSSYKEEQA VKEFIAWLIKAibR-R? (SEQ ID NO:66)
R!-HAIbEGTFTSDVSSYK(SH)EEQAVKEFIA WLIKAibR-R? (SEQ I NO:118)
R'-HAIbEGTFTSDVSSYLEKQAVKEFIAWLIKAibR-R? (SEQ ID NO:67)
R-HAIbEGTFTSDVSSYLEK(SH)QA VKEFIAWLIKAibR-R? (SEQ ID NO:119)
R'-HAIbEGTFTSDVSSYLEEQKVKEFIAWLIKAibR-R* (SEQ ID NO:68)
R!-HAIbEGTFTSDVSSYLEEQK(SH) VKEFIAWLIK AibR-R? (SEQ ID NO:120)
R!-HAIbEGTFTSDVSSYLEEQAVKEKIAWLIK AibR-R? (SEQ ID NO:69)
R'-HAIbEGTFTSDVSSYLEEQAVK(SH)EKIAWLIKAibR-R? (SEQ ID NO:121)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIK WLIK AibR-R? (SEQ ID NO:70)
R'-HAIbEGTFTSDVSSYLEEQA VKEFIK(SH)WLIKA{bR-R? (SEQ ID NO:122)
R'-HAIbEGTFTSDVSSY LEEQAVKEFIAWKIK AibR-R? (SEQ ID NO:71)
RL-HAIBEGTFTSDVSS YLEEQAVKEFIA WK(SH)IKAIbR-R* (SEQ ID NO:123)
R-HAIbEGTFTSDVSSYLEEQAVK EFIAWLIK AibRPSSGAPPPSK-R? (SEQ D NO:72)
R'-HAIBEGTFTSDVSS YLEEQAVKEFIAWLIK AibRPSSGAPPPSK (SH)-R? (SEQ ID NO:124)
R'-HAIbEGTFTSDVSS YLEEQAVKEFIAWLIK(Ac)AibR-R? (SEQ ID NO:73)
R'-HAIbEGTFTSDVSSYLEEQAVKEFIAWLIK (benzoy)AibR-R? (SEQ ID NO:74)
R'-H(Trans 3-hexanoyl) AibEGTFTSDVSSYLEEQA VKEFIAWLIKAibR-R? (SEQ ID NO:75)
R'-H(3-Aminophenylacetyl)AibEGTFTSDVSSYLEEQAVKEFIAWLIK AibR-R? (SEQ ID NO:76)

[00219] K(SH) as used herein refers to:
HOOC NH,

HN\‘./\/SH

0

[00220] K(benzoyl) as used herein refers to a lysine residue linked to a benzoyl cap having the

O

[B0221] “Trans-3-hexanoyl” as used herein refers to a cap linked to a GA targeting peptide and having

following structure:

the following structure:
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[ 00104] FI GURES 5A and 5B illustrate the solid phase
synthesis of targeting agent-linker conjugates of the
‘gresent i nvention. [00105]FIGURE 6 illustrate }he
KEWE8IA8 sequence alignment of the varlablg Ghapsiooo
of nB8c2 (SEQ ID NGs: 77 and 78), 1i38c2 (SEQ ID NGs: 79
and 80), and human gennlimges DPK-9 (SEQ ID NG 81), 20
DP-47 (SEQ I D NG 82), 1K4 (SEQ ID NO 83), and JF14
(SEQ ID NG 84). Framework regions (FR) and

conpl enentarity detern1n|ng ions (CDR) are defined
accordi ng to Kabat sks mark differences
bet ween nB8 8c2 and h3 802 or en h38c2 and the

human germ i nes. 1001061FIGUR 7 shoms vari ous
ructures .that [ i nk [ea t|ve royps. X
03B o R Rl o B e etor P » B it 11 P AL B

mﬂﬂﬁﬁﬁﬂﬁﬂngS?mand RI in structures A—C represent
substitucnts which 25iNF{.,ude, for exanple, C, H N O,
P, S, halogen (F, d, r? ), or a salt thereof. These
substituents may als cl e, a group such as an
al kyl, alkenyl, allc -l cyl, oxoal kenyl,
oxoal kynyl, am noal |l cyl, am kenyl , am noal | cynyl,
sul foal I cyl, sul foal kenyl, sdl'f aIIcynyI,
phosphoalkyl phosphoalkenyl hosphoal kynyl group.
(0022312 dyfef traaseﬂﬁegpmsemftfa# ke pespary vegzdvfcﬁreq“sswe& kop 8 the g
Typiealig,3pliticdid of the peptidyl G Analottih@penBis & HrsiStep, Adriti@iriod @Sas AesédibEdOr m

herernemrtééeQAg%geﬁgyt@én%mvatQW%nﬂ%ettpa &H{[&Etﬂ &%@ﬁﬁﬁélﬂeﬁ which is

q{' ive nucl eop I l?rou ?ﬁ‘q ySI ne ofr
hen g7 W e P U L
stepauyedi dergeiuponfierexagtaatys oighe ﬂs@ercmtounne Thusrthe/GA oreetingapent — linker

conjlfaleEMEGS takpkitrg G@r\b&h@d‘lﬁschl:@ﬂd:rew chrbe Peadi@ Sathisized. NUC| eophi | e
[OOZbI] X IG% tyge C‘JaFént [%eESr =1 B&éﬁﬁeix%fxgvr %chglguegthgi)(rg o&rn to those

onr versi b

S“'“Edd?/%if %h’f°f BRjhRbaseReRiifs sghatls ?wmﬁmeﬁ%}aw b oG TR bf‘sfmrnﬁ ng
CheiortBppmarigs 18 tit Synthésis af PegtivtsialyORhyteins (Willidne g @l., eds.), CRC Press, Boca
mMﬁqtqg@gres 12", and R'2 represent C, 0, N halide or

[00225 avi E}gp cg{ly?tlfln? ?esrreg &Q ta?'gsetmrgrggs Xt pep(t)ur:le 1£ syntxesmed sequentially on solid phase
according to procedures well known in the art, See, e.g., U.S, Patent Application No. 10/205,924
{Publication No. 2003/0045477A1). The linker may be attached to the peptide in part or in full on the solid

phase, or may be added using solution phase techniques after the removal of the peptide from the resin (see

Figures 5A and 5B). For example, an N-protected amino and carboxylic acid-eontaining linking moiety
may be aitached to a resin such as 4-hydroxymethyl-phenoxymethyl-poly(styrene-1% divinylbenzene).
The N-protecting group may be removed by the appropriate acid (e.g., TFA for Boc) or base (e.g.,
piperidine for Fmoc), and the peptide sequence developed in the normal C-tertninus to N-terminus fashion
{see FIGURE. 5A). Altematively, the peptide sequence may be synthesized first and the linker added to
the peptide on the column. (see FIGURE 5B). Yet another method entails deprotecting an appropriate
sidechain during synthesis and derivatizing with a suitably reactive linker, For example, a lysine sidechain
may be deprotected and reacted with a linker having an active ester. Alternatively, an amino acid
derivative with a suitably protected linker moiety already attached to the sidechain or, in some cases, the
alpha-amino nitrogen, may be added as part of the growing peptide sequence,

[00226] At the end of the solid phase synthesis, the targeting agent-linker conjugate is removed from

the resin and deprotected, either in succession or in a single operation. Removal of the targeting agent-
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29 [00107] FI GURE 8 shows various el ectrophiles that
are suitable for reactive nodification with a reactive®
am no acid sidechain in a conbining site of an
wandBdMIsand t hus nay serve as |inker react iR/ ErY§HY001
Key: (A) acyl beta-lactam (B) sinple diketone; (C)
succinimde active ester; 2D) nal ei m de; (E)
hal oacetam de with Ii nker' (F) hal oket one; (G
cl ohexyl di ket one; and al dehyde. The s
7 P

u

lmkﬁfy e rpfegtion gap B¢ 3ﬁ‘29f“ﬁ‘t5h‘38f“ aé’f‘%*%l@ﬁ'ﬁ‘é’ﬁf’y ‘feé“"ﬁﬁ‘é’ef‘%ET’“dof
peptidsdinlier quijegate @ith 4 cheayped reageyt, fog exatiple, Kiflpadfagetisacid @ongining koo gagers
sucl Q%Qﬁdxﬂ@%&n@lm»mﬁeh&p@dﬁ&t dn@RIeRE ofthe RELHZ QRIM fukifer
dexi atlzatf{or)of% gr aé. Ot | E% abftczla k?f% {t conbining site to

- FPEORE 3'109] FI GURE 10 shows t he
I““%%aldu t i onful¥ d"'a“’*ﬁﬁﬁélt"’é‘iﬁ?iﬁ Paemd'n‘§r Waiestisispoitsd Jre sepitnrabdy
chr@@tiriphic stgps eOpl e PQWNisf te bildwing kypés #rEex&hange on a weakly basic resin in

the ;::Qt[atgggﬂ;l; QJdFo'pﬁbBﬁierﬂtiﬁ Q‘Eﬁﬂﬁtoéﬁbﬁy Mﬂ&eh@:ﬁié po%tﬁre&c&virélbénzelng- J
{e.g., AMBERLITE XAD); silica gel adsorption chromatography; ion exchange chromatography on
carboxymethylcellulose; partition chromatography, e.g., on SEPHADEX G-25, LH~20 or countercurrent
distribution; high performance liquid chromatography (HPLC), especially reverse-phase HPLC on octyl- or
octadecylsilyl-silica bonded phase column packing,

Antibodies

[00228) “Antibody™ as used herein includes inumunoglobulins which are the product of B cells and
variants thereof as well as the T cell receptor (TcR) which is the product of T cells and variants thercof. An
immunoglobulin is a protein comprising one or more polypeptides substantially encoded by the
immunoglobulin kappa and lambda, alpha, gamma, delta, epsilon and mu consiant region genes, as well as
myriad immunoglobulin variable region genes. Light chains are classified as either kappa or lambda.
Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in turn define the
immunoglobulin classes, IgG, IgM, IgA, Igh, and IgE, respectively. Subclasses of heavy chains are also
known. For example, IgG heavy chains in humans can be any ofIgG1, 1gG2, 1gG3, and IgG4 subclasses.
{00229] A typical immunoglobulin structural unit is known to comprise a tetramer. Each tetramer is
composed of two identical pairs of polypeptide chains, each pair having one "light" (about 25 kD) and one
“heavy" chain (about 50-70 kD). The N-terminus of each chain defines a variable region of about 100 to
110 or more amino acids primarily responsible for antigen recognition. The terms variable light chain (V)
and variable heavy chain (Vyy) refer to these light and heavy chains respectively. The amino acids of an
antibody may be natural or nonnatural.

[00230] Antibodies that contain two heavy chains and two light chains are bivalent in that they have
two combining sites. A typical natural bivalent antibody is an IgG. Antibodies may be multi-valent, as in
the case of dimeric forms of IgA and the pentameric 1gM molecule. Antibodies may also be univalent,
such as, for example, in the case of Fab or Fab’ fragments.

[00231] Antibodies exist as full length intact antibodies or as a number of well-characterized
fragments produced by digestion with various peptidases or chemicals. Thus, for example, pepsin digests
an antibody below the disulfide linkages in the hinge region to produce F(ab*),, a dimer of Fab which itself
is a light chain joined to Vz-CH; by a disulfide bond. The F(ab®), may be reduced under mild conditions to
break the disulfide linkage in the hinge region, thereby converting the F(ab), dimer into a Fab' monomer.
The Fab' monomer is essentially a Fab fragment with part of the hinge region (see, e.g., Fundamental
Immunology (W, E. Paul, ed.), Raven Press, N, Y. (1993) for a more detailed description of other antibody
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fragments), While various antibody fragments are defined in terms of the digestion of an intact antibody,
one of skill in the art will appreciate that any of a variety of antibody fragmments may be synthesized de
novo either chemically or by utilizing recombinant DNA methodology. Thus, the term antibody as used
herein also includes antibody fragments produced by the modification of whole antibodies, synthesized de
novo, or obtained from recombinant DNA methodologies. Antibody fragments produced by recombinant
techniques may include fragments known by proteolytic processing or may be unique fragments not
gvailable or previously unknown by proteolytic processing. Whole antibody and antibody fragments may
contain natural as well as unnatural amino acids. One skilled in the art will recognize that there are
circumstances in which it is advantageous to use antibody fragments rather than whole antibodies. For
example, the smaller size of the antibody fragments allows for rapid clearance, and may lead to improved
access to solid fumnors.

[00232) The T cell receptor (TcR} is a disulfide linked heterodimer composed of two chains. The
two chains are generally disulfide-bonded just outside the T cell plasma membrane in a short extended
stretch of amino acids resembling the antibody hinge region. Each TcR chain is composed of one
antibody-like variable domain and one constant domain. The full TcR has a molecular mass of about 95
kD, with the individual chains varying in size from 35 to 47 kD. Also encompassed within the meaning of
TcR are portions of the receptor, such as, for example, the variable region, which can be produced as a
soluble protein using methods well known in the ari. For example, U.S. Patent No. 6,080,840 and A.E.
Slanetz and A L. Bothwell, Eur. J. Immunol. 21:179-183 (1991) describe a soluble T cell receptor prepared
by splicing the extracellular domains of a TcR to the glycosyl phosphatidylinositol (GPT) membrane anchor
sequences of Thy-1. The molecule is expressed in the absence of CD3 on the cell surface, and can be
cleaved from the membrane by treatment with phosphatidylinesitol specific phospholipase C (PI-PLC).
The soluble TcR also may be prepared by coupling the TcR variable domains to an antibody heavy chain
CH, or CH, demain, essentially as described in U.S, Patent No, 5,216,132 and G.S. Basi ct al,, J. Immunol.
Methods 155:175-191 (1992}, or as scluble TcR single chains, as described by E.V. Shusta et al,, Nat.
Biotechnol. 18:754-759 (2060} or P.D, Hoiller et al., Proc. Natl, Acad. Sci. U.5.A. 97:5387-5392 (2000).
One embodiment of the invention uses TcR “antibodies™ as a soluble antibody. The combining site of the
TcR can be identified by reference to CDR regions and other framework residues using the same methods
discussed above for antibodies.

100233]) Recombinant antibodies may be conventional fisll fength antibodies, antibody fragments
kmown from proteolytic digestion, antibody fragments such as Fv or single chain Fv (scFv}, single domain
fragments such as Vi or V|, diabodies, domain deleted antibodies, minibodies, and the like. AnFv
antibody is about 50 kI in size and eomprises the variable regions of the light and heavy chain. The light
and heavy chains may separately be expressed in bacteria where they assemble into an Fv fragment.
Alternatively, the two chains can be engineered to form an interchain disulfide bond to give a dsFv, A
single chain Bv ("scFv") is a single polypeptide comprising Vi and V1. sequence domains linked by an

intervening linker sequence, such that when the polypeptide folds the resulting tertiary structure mimics the
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structure of the antigen binding site. See J.S, Huston et al., Proc. Nat. Acad. Sci. U.S.A. 85:5879-5883
(1988). Single domain antibodies are the smallest functional binding units of antibodies (approximately 13
kD in size), corresponding to the variable regions of either the heavy Vy or light V. chains, See U.S.
Patent 6,696,245, W0O04/058821, WO04/003019 and WO03/002609. Single domain antibodies are well
expressed in bacteria, yeast, and other lower eukaryotic expression systems. Domain deleted antibodies
have a domain, such as CH2, defeted relative to the full length antibody. In many cases such domain
deleted antibodies, particularly CH2 deleted antibodies, offer improved clearance relative to their full
length counterparts. Diabodies are formed by the association of a first fusion protein comprising two Vy
domains with a second fusion protein comprising two V|, domains. Diabodies, like full length antibodies,
are bivalent. Minibodies are fusion proteins comprising a Vy, Vi, or scFy linked to CH3, either directly or
via an intervening IpG hinge. See T. Olafsen et al., Protein Eng. Des, Sel. 17:315-323 (2004). Minibodies,
like domain deleted antibodies, are engineered to preserve the binding specificity of full-length antibodies
but with improved clearance due to their smaller molecular weight.

[00234] Various techniques have been developed for the preduction of antibody fragments,
Traditionally, these fragments were derived via proteolytic digestion of intact antibodies (see, e.g., K.
Morimoto and K. Inouye, J. Biochem. Biophys. Methods 24:107-117 (1992); M. Brennan et al., Science
229:81-83 (1985)). However, these fragments can now be produced directly by recombinant host cells.
Fab, Fy and scFv antibody fragments can all be expressed in and secreted from E. eolfi, thus allowing the
facile production of large amounts of these fragments. Antibody fragments can be isolated from the
antibody phage libraries discussed above. Alternatively, Fab'-SH fragments can be directly recovered from
E. coli and chemically coupled to form F(ab'), fragments (P. Carter et al., Biotechnology 10:163-167
(1992)). According to another approach, F(ab"), fragments can be isolated directly from recombinant host
cell culture. Fab and F(ab"), fragments with increased in vivo half-life comprising a salvage receptor
binding epitope are described in U.S, Pat. No. 5,869,046. Other techniques for the production of antibody
fragments will be apparent to the skilled practitioner.

[00235] The combining site refers to the part of an antibody molecule that participates in antigen
binding. The antigen binding site is formed by amino acid residues of the N-terminal variable (*V")
regions of the heavy ("H™) and light ("L") chains. The antibody variable regions comprise three highly
divergent stretches referred to as "hypervariable regions” or "complementarity determining regions”
(CDRs), which are interposed between more conserved flanking stretches known as "framework regions"
(FRs). In an antibody molecule, the three hypervariable regions of a light chain (LCDR1, LCDRZ, and
LCDR3) and the three hypervariable regions of a heavy chain (HCDR1, HCDR2, and HCDR3) are
disposed relative to each other in three dimensional space to form an antigen binding surface or pocket.
The antibody combining site therefore represents the amino acids that make up the CDRs of an antibody
and any framework residues that make up the binding site pocket.

[00236] The identity of the amino acid residues in a particular antibody that make up a combining site

can be determined using methods well known in the art. For example, antibody CDRs may be identified as
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the hypervariable regions originally defined by Kabat et al, See E.A. Kabat et al., Sequences of Proteins of
Immunological Interest, 5th ed,, Public Healih Service, NIH, Washington D.C. (1992). The positions of the
CDRs may also be identified as the structural loop structures originally described by Chothia and others.
See, ¢.g., C. Chothia and A.M. Lesk, J. Mol. Biol. 196:901-917 (1987); C. Chothia et al., Nature 342:877-
883 (1989); and A, Tramontano et al., J. Mol. Biol. 215:175-182 {1990). Other methods include the “AbM
definition,” which is a compromise between Kabat and Chothia and is derived using Oxford Molecular's
AbM antibody modeling software (now Accelrys), or the “contact definition” of CDRs set forth in R.M.
MacCallum et al., J. Mol. Biol. 262:732-745 (1996). The following chart identifies CDRs based upon

various known definitions:

CDR Kabat AbM Chothia Contact
L1 L24-L34 L24-134 L24-L34 L30-L36
L2 L50-L56 L50-L56 L50-L56 L46-L55
L3 L89-L.97 L89-L97 L39-L97 L89-L96
H1 (Kabat H31-H35B H26-H35B H26-H32,H34 H30-H35B
numbering)

H1 {Chothia H31-H35 H26-H35 H26-H32 H30-H35
numbering)

H2 H50-H56 H50-H58 H52-HS6 H47-H58
H3 H95-H102 H95-H102 H95-H102 H93-H101

General guidelines by which one may identify the CDRs in an antibody from sequence alone are as
follows:
LCDRI1:
Start - Approximately residue 24.
Residue before is always a Cys.
Residue after is always a Trp, typically followed by Tyr-Gin, but also followed by Leu-Gln, Fhe-Gin, or
Tyr-Leu.
Length is 10 to 17 residues.
LCDRZ:
Start — 16 residues after the end of L1,
Sequence before is generally Ile-Tyr, but also may be Val-Tyr, le-Lys, or Ile-Phe.
Length is generally 7 residues.
LCDR3:
Start — 33 residues after end of L2.
Residue before is a Cys,
Sequence after is Phe-Gly-X-Gly.
Length is 7 to 11 residues.
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Start — approximately residue 26, four residues after a Cys under Chothia/AbM definitions; start is 5
residues later under Kabat definition.
Sequence before is Cys-X-X-X.
Residue after is a Trp, typically followed by Val, but aiso followed by Ile or Ala.
Length is 10 to 12 residues under AbM definition; Chothia definition excludes the last 4 residues.
HCDR2:
Start—15 residues after the end of Kabat /AbM definition of CDR-HI.
Sequencc before is typically Leu-Glu-Trp-Ile-Gly, but a number of variations are possible.
Sequence after is Lys/Arg-Leu/Ile/Val/Phe/Tht/Ala-Thr/Ser/Tle/Ala.
Length is 16 to 19 residues under Kabat definition; AbM definition excludes the last 7 residues.
HCDR3:
Start —33 residues after end of CDR-H2 (two residues after a Cys).
Sequence before is Cys-X-X (typically Cys-Ala-Arg).
Sequence after is Trp-Gly-X-Gly.
Length is 3 to 25 residues.
[00237] The identity of the amino acid residues in a particular antibody that are outside the CDRs,
but nonetheless make up part of the combining site by having a sidechain that is part of the lining of the
combining site (i.e., that is available to linkage through the combining site), can be determined using
methods well known in the art, such as molecular modeling and X-ray crystallography. See, e.g., L.
Riechmann et al., Nature 332:323-327 (1988).
[00238]) As diseussed, antibodies that can be used in preparing antibody-based GA targeting
compounds require a reactive sidechain in the antibody combining site, A reactive sidechain may be
present naturally or may be placed in an antibody by mutation. The reactive residue of the antibody
combining site may be associated with the antibody, such as when the residue is encoded by nucleic acid
present in the lymphoid cell first identified to make the antibody. Altematively, the amino acid residue
may arise by purposely mutating the DNA so as to encode the particular residue (see, e.g, WO 01/22622).
The reactive residue may be a non-natural residue arising, for example, by biosynthetic incorporation using
a unique codon, tRNA, and aminoacyl-tRINA as discussed herein. In ancther approaeh, the amino acid
residue or its reactive functional groups (e.g., a nucleophilic amino group or sulfhydryl group) may be
attached to an amino acid residue in the antibody combining site. Thus, covalent linkage with the antibody
occurring “through an amino acid residue in a combining site of an antibody” as used herein means that
linkage ean be directly to an amino acid residue of an antibody combining site or through a chemical
moicty that is linked to a sidechain of an amino acid residue of an antibody combining site.
[00239] Catalytic antibodies are one source of antibodies with combining sites that comprise one or
more reactive amino acid sidechains, Such antibodies include aldolase antibodies, beta lactamase

antibodies, esterase antibodies, amidase antibodies, and the like.
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0 10[00128] FI GURE 29 shows a synthesis of the 20-atom

AZD mal ei m de |inker: [00129] FI GURE 30 shows a
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of a GA targeting agent-1linker conjugate conprising

the GA 15targeting peptide of SEQ ED NO 22 linked to

the 20-atom AZD mal ei mi de P¥nker set forth in Figure

29 via a side-chain nodified Lys residue in the
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the“ Eﬁ*?ﬁnﬁ iu-.?%)ac %ds 812 aqt:bc@eg produced by the hybridoma 85A2, having ATCC accession number

PTA-1015; hybridoma 85C7, having ATCC accession number PTA-1014; hybridoma 92F9, having ATCC
accession number PTA-1017; hybridoma 93F3, having ATCC accession number PTA-823; hybridoma
84G3, having ATCC accession number PTA-824; hybridoma 84G11, having ATCC accession number
PTA-1018; hybridoma 84H9, having ATCC accession number PTA-1019; hybridoma 85HS§, having ATCC
accession number PTA-825; hybridoma 90G8, having ATCC accession number PTA-1016. Through a
reactive lysine, these antibodies catalyze aldol and retro-aldol reactions using the enamine mechanism of
natural aldolases. See, e.g., J. Wagner et al., Science 270:1797-1800 (1995); C.F. Barbas 3" et al., Science
278:2085-2092 (1997); G. Zhong et al., Angew. Chem, Int, Ed. Engl. 38:3738-3741 (1999); A. Karlstrom
et al., Proc. Natl. Acad. Sci. U.S.A,, 97:3878-3883 (2000). Aldolase antibodies and methods of generating
aldolase antibodics are disclosed in U.S. Patenis Nos. 6,210,938, 6,368,839, 6,326,176, 6,589,766,
5,985,626, and 5,733,757,

[00241] GA targeting compounds may also be formed by linking a GA targeting agent to a reactive

cysteine, such as those found in the combining sites of thioestcrase and esterase catalytic antibodies.
Suitable thioesterase catalytic antibodies are described by K.D. Janda et al., Proc. Natl. Acad. Sci, U.S.A.
91:2532-2536 (1994). Suitable csterase antibodies are described by P. Wirsching et al., Science 270:1775-
1782 (1995). Reactive amino acid-containing antibodies may be prepared by means well known in the art,
including mutating an antibedy combining site residue to encode for the reactive amino acid or chemically
derivatizing an amino acid sidechain in an antibody combining site with a linker that contains the reactive
group,

[00242) Antibodies suitablc for use herein may be obtained by conventional immunization, reactive
irmunization in vive, or by reactive sclection in viiro, such as with phage display. Antibodies may be
produced in humans or in other animal species. Antibodies from one species of animal may be modified to
reflect another species of animal. For example, human chimeric antibodies are those i.n which at least one
region of the antibody is from a human immunoglobulin, A human chimeric antibody is typically
understood to have variable regions from a non-human animal, e.g., a rodent, with the constant regions
from a human. In contrast, a humanized antibody uses CDRs from the non-human antibody with most or
all of the variable framework regions and al] the constant regions from a human immunoglobulin.
Chimeric and humanized antibodies may be prepared by methods well known in the art including CDR.
grafting approaches (sece, e.g., N. Hardman et al.,, Int. J. Cancer 44:424-433 (1989); C. Queen et al., Proc.
Natl, Acad. Sci. U.S.A. 86;10029-10033 (1989)), chain shuffling strategics (see, e.g., Rader et al,, Proc.
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[@Wbo u nHls C‘WE’F ef hmay vetiablg dompips, bothtlielt anddenys to bgusedindnaking/ kg
hivkanial Gaibsties ksiver ﬂ{ﬂmrtahtrt&u@l‘k aitigkniddy anld ok artithibGelahitibbdy CHAMBA)
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ihidnoll, 8:2305280%81984)] MRIhSthiashd W8S LR 1MLl BidBWRE0 8517 (1987)). Another
method uses a framework region derived from the conserisus sequence of all human antibodies of a
particular subgroup of light or heavy chains, The same framework may be used for several different
humanized antibodies (see, e.g., P. Carter et al., Proc. Natl. Acad. Sei. U.S.A. §9:4285-4289 (1992); L.G.
Presta etal,, J, Immunol., 151:2623-2632 (1993)).
[00245] It is further important that antibodies be humanized with retention of high linking affinity for
the Z group. To achieve this goal, according to one method, humanized antibodies are prepared by analysis
of the parental sequences and various conceptual humanized products using three-dimensional models of
the parental and humanized sequences. Three-dimensional immunoglobulin models are commonly
available and are familiar to those skilled in the art. Computer programs are available which illustrate and
display probable three-dimensional conformational structures of selected candidate immunoglobulin
sequences. Inspection of these displays permits analysis of the likely role of the residues in the functioning
of the candidate immunoglobulin sequence with respect to linking to the Z group. In this way, FR residues
can be seleeted and combined from the recipicnt and import sequences so that the desired antibody
characteristic, such as increased affinity for the target antigen(s), is achieved.
[00246] Various forms of humanized murine aldolase antibodies are contemplated. One embodiment

uses the humanized aldolase catalytic antibody h38¢2 IgG1 or h38c2 Fab with human constant domains C,
and C, 1. C. Rader ét al., J. Mol. Bio. 332:889-899 (2003) discloses the gene sequences and vectors that
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the sane animals as tested in FI GURES 35 and 36.
1001371FI GURE 38a and FlI GURE 38b respectively

wiol ZoeszBr8 e one embodi nent accordi ng to For mAGI/IE204§/p00001

one enbodi nent according to either Fornula Il or
Formula RI. 20[00138] FI GURE 39a and FlI GURE 29b
respectively illustrate one”enbodi ment according to

Formul a I and one enbodi nent according to either

miyHe 14 B plolucOk3sd2068 a4l Rsdolifc. RG A3 HakdaldIRfn 40RncadWn38c2 161
arle:!:h%JmaEFIé%F 5? E&%‘M’,IG \1/11% ltéétesl lscle ll'xlesngera 1t % Qpe%w & 1 é) vgz‘rlialgp !ﬂtht heavy
SECBPAING T o Forntl 4 Tand “ohe enbod! Rent. accordi ng to
chging in @R SCEGERIP HOTT ang 73, repeqivl hide2 (SEQ BIM@] 72 prdSfkEeserrtiyeledrritd
hﬂaﬁsgmnéhl Hurhza g@amiei VW ginyDRK-9 (SBQ ma@s 1paea _hﬂﬁ'ﬁb D.@énaEnt (SEQID
NGO N 180 asliQm ERRERY Me urhbni 264 oﬂ&%%ﬁﬁgﬂwhm?%abﬁ%&%ﬂ 19
WLQ el ther F]$Pr é& Il or F?F mul a Jt; 0144%% F%QJS%R%Za %nd
BRI é‘?ﬁ POEFEP T et e g1e T8 R R g vsed &
frameyyorkecfprtyy hbroaniZesionrefithe béaxnaljainyadabledbroriii ofmpite2. 3% mebi ateg use the
108D, U or lpG4 B3kktar fidmaidd, inbiQidg iy thd dilotypes thereof. One embodiment of h38¢2
IgG1 uses the Glm(f) allotype. Another embodiment uses a chimeric antibody comprising the variable
domains (V¢ and Vy ) of h38¢2 and the constant domains from an IgGl, 1gG2, IgG3, or IgG4.
[00247] Various forms of humanized aldolase antibody fragments are also contemplated. One
embodiment uses h38¢2 F(ab’),. h38c2 F(ab®), may be produced by the proteolytic digestion of h38¢2

IsGl. Another embodiment uses an h38¢2 scFv comprising the Vi and Vi domains from h38¢2 which are

optionally connected by the intervening linker (Gly,Ser)s.

[00248] As an alternative to humanization, human antibodies can be generated. For example, it is
now possible to produce transgenic znimals (e.g., mice) that are capable, upon immunization (or reactive
immunization in the case of catalytic antibodics), of producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For example, it has been described that the
homozygous deletion of the antibody heavy-chain joining region (Jg) gene in chimeric and germ-line
immunoglobulin gene array into such germ-line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., A. Jakobovits et al., Proc. Natl. Acad. Sci. U.S.A. 90:2551~
2555 (1993); A. Jakobovits et al., Nature 362:255-258 (1993); M. Bruggemann et al., Year Immunol. 7:33-
40 (1993); L.D, Taylor, et al. Nucleic Acids Res, 20:6287-6295 (1992); M. Bruggemann et al., Proc. Natl,
Acad. Sci. U.S.A. 86:6709-6713 (1989)); and WO 97/17852.

[00249] Unlike typical chemical derivatization of antibodies, those derived from immunization can be
specifically labeled in their binding site at a defined position, facilitating the rapid and controlled
preparation of a homogeneous product. In addition, unlike chemical derivatization of antibodies, those
derived from reactive immunization with 1,3-diketones are reversible. Due to this reversibility, a diketone
derivative of an GA targeting compound bound to mAb 38C2 can be released from the antibody through
competition with the covalent binding hapten JW (see J. Wagner et al., Science 270:1797-1800 (1995)) or
related compounds. This allows one to immediately neutralizc the conjugate fi7 vivo in case of an adverse
reaction. Alternatively, non-reversible covalent linkage is possible, such as with aldolase antibodies and
beta lactam derivatives of the targeting compound. Unlike typical anti-hapten antibodies, covalent dikctone
binding antibodies have the advantage that the covalent linkage that is formed between the diketone and the
antibody is between pH 3 and pH 11. The added stability of antibodies covalently linked to their targeting

agent should provide additional advantages in terms of formulation, delivery, and long term storage.
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[ 001421FI GURE 43a and FI GURE 43b respectively
illustrate one enbodi nent according to Fornula | and
one enbodi nent according to either Fornmula Il or
wbhd¥kaAd | |- 30[ 00143] FI GURE 44a and Fl GUREPLABE2008/000001
respectively illustrate one enbodi nent according to
Formula I and one enbodi nent according to either
Formula Il or Fornmula II1. 60ETAI LED DESCRI PTI ON
[00144]) Definitions [00145] The foll ow ng abbreviati ons,

T I S e
(13081 pa b vsalteiodnee dpran Gt eskise ng pBodu BRI Vit using frmnoglobulin
valdbR TV )deAs gane rdfEto2 Q0B MQBithdiliBzed donors. According to this technique, antibody V
domain genes are cloned in-frame into either 2 major or minor coat protein gene of a filamentous
bacteriophage, such as M13 or fd, and displayed as functional antibody fragments on the surface of the
phage particle. Because the filamentous particle contains a single-stranded DNA copy of the phage
genome, selections based on the functional properties of the antibody also result in selection of the gene
encoding the antibody exhibiting those properties. Thus, the phage mimics some of the properties of the B-
cell. Phage display can be performed in a variety of formats, and is reviewed in, e.g., K.S. Johnson and
D.J. Chiswell, Curr. Opin. Struct. Biol. 3:564-571 (1993). Several sources of V-gene segments can be used
for phage display. T. Clackson et al., Nature 352:624-628 (1991) isolated a diverse array of anti-oxazolone
antibodies from a small random combinatorial [ibrary of V' genes derived from the spleens of immunized
mice. A repertoire of V genes from unimmunized human donors can be constructed and antibodies to a
diverse array of antigens (including self-antigens) can be isolated esscntially following the techniques
described by I.D. Marks et al., J. Mol. Biol. 222:581-597 (1991) or A.D. Griffiths et al., EMBO J. 12:725-
734 (1993). Seealso 1.8, Pat. Nos. 5,565,332 and 5,573,905; and L.S. Jespers et al., Biotechnology
12:899-903 (1994).

[00251]) As indicated above, human antibodies may also be generated by ir vitro activated B cells.
See, e.g., U.S. Pat. Nos. 5,567,610 and 5,229,275; and C.A.K. Borrebaeck et al., Proc. Natl. Acad. Sci.
U.S.A. 85:3995-3999 (1988).

[06252] Amino acid sequence modification(s) of the antibodies described herein are contemplated.
For example, it may be desirable to improve the binding affinity and/or other biological properties of the
antibody. Amino acid sequence variants of an antibody are prepared by introducing appropriate nucleotide
changes into the antibody nucleic acid, or by peptide synthesis. Such modifications include, for cxample,
deletions from, insertions into, and/or substitutions of residues within the amino acid sequences of the
antibody. Any combination of deletion, insertion, and substitution is made to arrive at the final construct,
provided that the final construct possesses the desired characteristics. The amino acid changes also may
alter post-translational processes of the antibody, such as changing the number or position of glycosylation
sites.

[60233] A useful method for identification of certain residues or regions of an antibody that are
preferred locations for mutagenesis is called "alanine scanning mutagenesis," as described in B.C.
Cunningham and J.A. Wells, Science 244:1081-1085 (1989). Here, a residue or group of target residues
are identified (e.g., charged residues such as Arg, Asp, His, Lys, and Glu) and replaced by a neuvtral or
negatively charged amino acid (most preferably Ala or Polyalanine) to affect the interaction of the amino
acids with the Z group of the linker. Those amino acid locations detnonstrating functional sensitivity to the
substitutions are then refined by introducing further or other variants at, or for, the sites of substitution.

Thus, while the site for introducing an amino aeid sequence variation is predetermined, the nature of the
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mutation per se need not be predetermined. For example, to analyze the performance of a mutation ata
given site, alanine scanning or random mutagenesis is conducted at the target codon or region and the
expressed antibody variants are screened for the ability to form a covalent bond with Z.
[00254] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions ranging in
length from one residue to polypeptides containing a hundred or more residues, as well as intrasequence
insertions of single or multiple amino acid residues. Examples of terminal insertions include an antibody
with an N-terminal mcthiony] residue or the antibody fused to a cytotoxic polypeptide. Other insertional
variants of an antibody molecule include the fusion to the N- or C-terminus of an antibody to an enzyme or
a polypeptide which increases the serum half-life of the antibody.
[00255] Another type of variant is an amino acid substitution variant. These variants have at Icast
one amino acid residue in an antibody molecule replaced by a different residue. The sites of greatest
interest for substitutional mutagenesis include the hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown inthe table below under the heading of "preferred
substitutions.” If such substitutions result in a change in biological activity, then more substantial changes,
denominated "exemplary substitutions" as firrther described below in reference to amino acid classes, may
be introduced and the products screened.
[00256]) Substantial modifications in the biological properties of the antibody are accomplished by
selecting substitutions that differ significantly in their effect on maintaining () the structure of the
polypeptide backbone in the arca of the substitution, for example, as a sheet or helical conformation, (b) the
charge or hydrophobicity of the molecule at the target site, or (¢) the bulk of the sidechain. Naturaily
occurting residues are divided into groups based on common side-chain properties:

() hydrophobic: Nle, Met, Ala, Val, Leu, Ile;

@ neutral hydrophilic: Cys, Ser, Thr;

3) acidic: Asp, Glu;

) basie: Asn, GIn, His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro; and

%) aromatic: Trp, Tyr, Phe.
Non-conservative substitutions will entail exchanging a member of one of these classes for a member of
another class.
[00257] Any cysteine residue not involved in maintaining the proper conformation of the antibody
may be substituted, penerally with serine, to improve the oxidative stability of the molecule and prevent
aberrant crosslinking. Conversely, cysteine bond(s) may be added to the antibody to improve its stability
(particularly where the antibody is an antibody fragment such as an Fv fragment).
[00258] One type of substitutional variant involves substituting one or more hypervariable region
residues of a parent antibody (e.g., a humanized or human antibody), Generally, the resulting variant(s)
selected for further development will have improved biological properties relative to the parent antibody

from which they are generated, A convenient way for generating such substitutional variants involves
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affinity maturation using phage display. Briefly, several hypervariable region sites (e.g., 6-7 sites) are
mutated to generate all possible amino substitutions at each site. The antibody variants thus generated are
displayed in a monovalent fashion from filamentous phage particles as fusions to the gene III product of
M13 packaged within each particle. The phage-displayed variants are then screened for their biological
activity (e.g., binding affinity) as herein disclosed. In order to identify candidate hypervariable region sites
for modification, alanine scanning mutagenesis can be performed to identify hypervariable region residues
conftributing significantly to antigen binding. Alternatively, or additionally, it may be beneficial to analyze
a structure of the antibody conjugate complex to identify contact points between the antibody and the Z
group. Such contact residues and neighboring residues are candidates for substitution according to the
techniques elaborated herein. Once such variants are generated, the panel of variants is subjected to
screening as described herein and antibodies with superior properties in one or more relevant assays may be
selected for further development.

[00259] Another type of amino acid variant of the antibody alters the original glycosylation pattern of
the antibody by deleting one or more carbohydrate moieties found in the antibody and/or adding one or
more glycosylation sites that are not present in the antibody.

[00260] Glycosylation of antibodies is typically either N-linked or O-linked. N-linked refers to the
attachment of the carbohydrate moiety to the sidechain of an asparagine residue. The tripeptide sequences
Asn-X-Ser and Asn-X-Thr, where X is any amino acid except proline, are the recognition sequences for
enzymatic attachment of the carbohydrate moiety to the asparagine sidechain. Thus, the presence of either
of these tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked glycosylation
refers to the attachment of one of the sugars N-acetylgalactosamine, galactose, or xylose to a hydroxyamino
acid, most commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.
[00261} Addition of glycosylation sites to the antibody is conveniently accomplished by altering the
amino acid sequence such that it contains one or more of the above-described iripeptide sequences (for N-
linked glycosylation sites). The alteration may also be made by the addition of or substitution by one or
more serine or threonine residues to the sequence of the original antibody (for O-linked glycosylation
sites).

[00262) It may be desirable to modify an antibody of the invention with respect to effector function,
for example to enhance or decreasse antigen-dependent cell-mediated cytotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antibody, This may be achieved by introducing one or
more amino acid substitutions in an Fc region of the antibody. Alternatively, an antibody can be
enginesred which has dual Fc regions and may thereby have enhanced complement lysis and ADCC
capabilities. See (3.T. Stevenson et al., Anticancer Drug Des. 3:219-230 (1989).

[00263] To increase the serum half life of an antibody, one may incorporate a salvage receptor
binding epitope into the antibody (especially an antibody fragment) as described in U.S. Pat, No.

5,739,277, for example. As used herein, the term “salvage receptor binding epitope” refers to an epitope of
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the Fe region of an IgG molecule {e.g., 18Gy, IgGs, IgGa, or IgG.) that is responsible for increasing the in
vive serum halftlife of the IgG molecule.

Amino Acid Substitutions

Original Residue | Exemplary Substitutions | Preferred Substitutions
Ala (A) Val; Leu; lle Val
Arg (R} Lys; Gin; Asn Lys
Asn (N) Gln; His; Asp; Lys; Arg i Gln
Asp (D) Glu; Asn Glu
Cys (©) Ser; Ala Ser
Gln (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (F) Asn; Gln; Lys; Arg Arg

Ile (1) Leu; Val; Met; Ala; Phe; Nle Leu
Len (L) Nle; lle; Val; Met; Ala; Phe Ile
Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Jle Leu
Phe (F) Leu; Val; Ile; Ala; Tyr Tyr
Pro () Ala Ala

Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Tle; Leu; Met; Phe; Ala; Nle Leu

Linkers and Linked Compounds

[00264} A GA targeting agent as herein described may be covalently linked to a combining site in an
antibody either directly or via a linker. An appropriate linker can be chosen to provide sufficient distance
between the targeting agent and the antibody. The general design of one embodiment of a linker for use in
preparing GA. targeting compounds is shown in the formula: X — Y — Z, wherein X is a conneeting chain, Y
is a recognition group and Z is a reactive group. The linker may be linear or branched, and optionally
includes one or more carbocyclie or heterocyclie groups. Linker length may be vicwed in terms of the
number of linear atoms, with cyclic moieties such as aromatic rings and the like to be counted by taking the
shortest route around the ring. In certain cmbodiments, the linker has a linear stretch of between 5-15
atoms, in other embodiments 15-30 atoms, in still other embodiments 30-50 atoms, in still other
embodiments 50-100 atoms, and in still other embodiments 100-200 atoms. Other linker considerations
include the effect on physical or pharmacokinetic properties of the resulting GA targeting compound or GA
targeting agent-linker, solubility, lipophilicity, hydrophilicity, hydrophobicity, stability (more or less stable
as well as planned degradation), rigidity, flexibility, immunogenicity, modulation of antibody binding, the
ability to be incorporated into a micelle or liposome, and the like.

[00265] The connecting chain X of the linker includes any atom from the group C, H, N, O, P, S,
halogen {(F, Cl, Br, D), or a salt thereof. X also may include a group such as an alkyl, alkenyl, alkynyl,
oxoalkyl, oxoalkenyl, oxoalkynyl, aminoalkyl, aminoalkenyl, aminoalkyny), sulfoalkyl, sulfoalkenyl,
sulfoalkynyl, phosphoalkyl, phosphoalkenyl, or phosphoalkynyl group. In some embodiments, X may
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include one or more ring structures. In some embodiments, the linker is a repeating polymer such as
polyethylene glyco! comprising 2-100 units,

[00266] The recognition group Y of the linker is optional, and if present is located between the
reactive group and the connecting chain. In some embodiments, Y is located from 1-20 atoms from Z.
Although not wishing to be bound by any theory, it is believed that the recognition group acts to properly
position the reactive group into the antibody combining site so that it may react with a reactive amino acid
sidechain, Exemplary recognition groups include carbocyclic and heterocyelic rings, preferably having
five or six atoms. However, larger ring structures also may be used. In some embodiments, 2 GA targeting
agent is linked directly to Y without the use of an intervening linker.

[00267) Z is capable of forming a covalent bond with a reactive sidechain in an antibody combining
site. In some embodiments, Z includes one or more C=0 groups arranged to form a diketone, an acyl beta-
lactam, an active ester, a haloketone, a cyclohexyl diketone group, an aldehyde, a maleimide, an activated
alkene, an activated alkyne or, in general, a molecule comprising a leaving group susceptible to
nucleophilic or electrophilic displacement. Other groups may include a lactone, an anhydride, an alpha-
haloacetamide, an imine, a hydrazide, or an epoxide. Exemplary linker electrophilic reactive groups that
can covalently bond to a reactive nucleophilic group (e.g., a lysine or cysteine sidechain) in a combining
site of antibody include acyl beta-lactam, simple diketone, succinimide active ester, maleimide,
haloacetamide with linker, haloketone, cyclohexyl diketone, aldehyde, amidine, guanidine, imine,
eneamine, phosphate, phosphonate, epoxide, aziridine, thioepoxide, a masked or protected diketone (a ketal
for example), lactam, svlfonate, and the like, masked C=0 groups such as imines, ketals, acetals, and any
other kmown electrophilic group, In one embodiment, the reactive group includes one or more C=0 groups
arranged to form an acyl beta-lactam, simple diketone, succinimide active ester, maleimide, haloacetamide
with linker, haloketone, cyclohexyl diketone, or aldehyde.

[00268] The linker reactive group or similar such reactive proup is chosen for use with a reactive
residue in a particular combining site. For example, a chemical moiety for modification by an aldolase
antibody may be a ketone, diketonc, beta lactam, active ester haloketone, lactone, anhydride, maleimide,
alpha-haloacetamide, cyclohexyl diketone, epoxide, aldehyde, amidine, guanidine, imine, eneamine,
phosphate, phosphonate, epoxide, aziridine, thioepoxide, masked or protected diketone (ketal for example),
lactam, haloketone, aldehyde, and the like,

[00269] A linker reactive group chemical moiety suitable for covalent modification by a reactive

sulfhydryl group in an antibody may be a disulfide, ary! halide, maleimide, alpha-haloacetamide,

" isocyanate, epoxide, thicester, active ester, amidine, guanidine, imine, eneamine, phosphate, phosphonate,

epoxide, aziridine, thioepoxide, masked or protected diketone (ketal for example), lactam, haloketone,
aldehyde, and the like.
[00270] One of skill in the art wiil readily appreciate that reactive amino acid sidechains in antibody

combining sites may possess an electrophilic group that reacts with a nucleophilic group on a GA, targeting
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agent or its linker, whereas in other embodiments a reactive nucleophilic group in an amino acid sidechain
reacts with an electrophilic group in an GA targeting agent or linker,

[00271] A GA targeting compound may be prepared by several approaches. In one approach, a GA
targeting agent-linker compound is synthesized with a linker that includes one or more reactive groups
designed for covalent reaction with a sidechain of an amino acid in a combining site of an antibody. The
targeting agent-linker compound and antibody are combined under conditions where the linker reactive
group forms a covalent bond with the amino acid sidechain.

[00272] In ancther approach, linking can be achieved by synthesizing an antibody-linker compound
comprising an antibody and a linker wherein the linker includes one or more reactive groups designed for
covalent reaction with an appropriate chemical moiety of a GA targeting agent. A GA targeting agent may
need to be modified to provide the appropriate moiety for reaction with the linker reactive group. The
antibody-linker and GA targeting agent are combined under conditions where the linker reactive group
covalently links to the targeting and/for biological agent.

[60273] A further approach for forming an antibody-GA. targeting compound uses a dual linker
design. In one embodiment, a GA targeting agent-linker compound is synthesized which comprises a GA
targeting agent and a linker with a reactive group. An antibody-linker compound is synthesized which
comprises an antibody and a linker with a chemical group susceptible to reactivity with the reactive group
of the GA targeting agent-linker of the first step. These two linker containing compounds are then
combined under conditions whereby the linkers covalently link, forming the antibody-GA-targeting
compound.

[00274) Exemplary functional groups that can be involved in the linkage include, for example, esters,
amides, ethers, phosphates, amino, keto, amidine, guanjdine, imines, eneamines, phosphates, phosphonates,
cpoxidcs, aziridines, thivepoxides, masked or protected diketones (ketals for example), lactams,
haloketones, aldehydes, thiocarbamate, thicamide, thicester, sulfide, disuifide, phosphoramide,
sulfonamide, urea, thicruea, carbamate, carbonate, hydroxamide, and the like,

j00275) The linker includes any atom from the group C, H, N, O, P, S, halogen (F, Cl, Br, I), or asalt
thereof. The linker also may include a group such as an alkyl, alkenyl, alkynyl, oxoalkyl, axoalkenyl,
oxoalkynyl, aminoalkyi, aminoalkenyl, aminocalkynyl, sulfoalkyl, sulfoalkenyl, sulfoalkynyl group,
phosphoalkyl, phosphoalkenyl, or phosphoalkynyl group. The linker also may include one or more ring
structures. As used herein a “ring structure” includes saturated, unsaturated, and aromatic carbocyclic rings
and saturated, unsaturated, and aromatic heterocyclic rings. The ring structures may be mono-, bi-, or
polycyelic, and include fused or unfused rings. Further, the ring sfructures are optionally substituted with
functional groups well known in the art, including but not limited to halogen, oxo, -OH, -CHO, -COOCH,
-NQa, -CN, ~NH,, -C(O)NH;, C,.s alkyl, Cogalkenyl, Cs 4 alkynyl, C,¢ oxoalkyl, oxcalkenyl, oxoalkynyl,
aminoalkyl, aminoalkenyl, aminoalkynyl, sulfoalkyl, sulfoalkenyl, sulfoalkynyl, phosphoalkyl,
phosphoalkenyl, or phosphoalkynyl group. Combinations of the above groups and rings may also be

present in the linkers of GA targeting compounds.
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Tyrosine Y Tyr Valine V Val 1001461Unl ess i ndi cated

* otherwise by a "D' prefix, e.g., DAla or NM-D-11e,

the stereochem stry of the al pha-carbon of the am no

ViR RS/ OHAL ani noacyl residues in peptides des@ETREE08/000001
herein is the natural or "L" configuration. The
Cahn-1Ingold-Prelog "It" and "S" designations are used
to specify the stereocherﬁ%try of chiral centers in
certain acyl substituents at the N-term nus of the

[002REPT | dCShe ashBEorA &9inBRA d MkarpdBngRgent-AnibR M eatl Rvih i hGifle
a racemc mxture Ej[tqaeregime% aptioneric forns. This
nonmencl ature fol | ows that €2l i ¥ed in R S Cahn, et

whergin [GA tongeting feentlis@ B trgsting ageat perttifigy [Suitabls 63 Gpeting Seeit PGS |

includeDilAlemoQintitkd th,eSEQ IS N0, SEQ Hd N0 L2 Ghdalogs of SEQ ID NO:1 or SEQ ID

NO:2, including for example carboxy truncations or mutations, and GA targeting compounds as herein

described.

(00277} The linker moiety L may be attached to the carboxy terminus, or any electrophilic or

nucleophilic sidechain of an amino acid side of a GA targeting agent. The point of attachment of L to a GA

targeting agent is referred to herein as the “tethering point.”

{60278) In certain embodiments, L is linked to a nucleophilic or electrophilic sidechain of an

amino acid in a GA targeting agent. Exemplary nucleophilic sidechains are Lys, Cys, Ser, Thr, and Tyr, In

those embodiments wherein L is linked to a nucleophilic sidechain, L should comprise an electrophilic
group susceptible to covalent reaction with the nucleophilic sidechain. Exemplary electrophilic sidechains
are Asp aud Glu. In those embodiments wherein L is linked to an electrophilic sideehain, L should
comprise a nucleophilic group susceptible to covalent reaction with the electrophilic sidechain,

[00279] In certain embodiments wherein L is linked to a nucleophilic sidechain of an amino acid

(the linking residue) in a GA targcting agent, L is [inked to a nucleophilic sidechain of a Lys residue. In

certain of these embodiments, the Lys residue is residue 20 or 28 of SEQ ID NO:1, or residue 12 or 27 of

SEQ ID NC:2. In certain other embediments, a Lys residue is inserted at the carboxy terminus of a GA

targeting agent of SEQ ID NO:1 or SEQ ID NO:2 or an analog thereof, and the linker L is covalently

attached to the sidechain of this additional amino acid. For example, in one embodiment, a GA targeting
agent'is:
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK (SEQ ID NO:3), or
HAiIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK (SEQ ID NO:4).

[00280j) SEQ ID NO:3 is identical to SEQ ID NO:2 but for the insertion of a Lys residue at the

carboxy terminus of the peptide. SEQ ID NO:4 is identical to SEQ ID NQO:3 but for the substitution of the

Gly residue at position 2 with Aib2.

[00281] Examples of compounds of Formula I cornprising SEQ ID NO:3- or SEQ ID NO:4-based

targeting agents include, but are not limited to;

HGEGTFTSDLSKOMEEEAVRLFIEWLKNGGPSSGAPPPSK(L) (SEQ ID NO:166);

HAIbEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(L) (SEQ ID'NO:167);
and

RHAIbEGTFTSDLSK QMEREAVRLFIEWLENGGK-R? (SEQ ID NO:30).

{00282 In certain other embodiments, a Lys residue is inserted or substituted into a position

internal to SEQ ID NO:1 or SEQ ID NO:2 or an analog thereof, and the linker L is covalently attached to

the sidechain of this additional amino acid. Examples of these embodiments are set forth in Table H,

below. Inserted Lys residues, which serve as tethering points for attachment of linker L arc underlined.



j 00148) 2- am noi sobutyric acid as used herein has the
«follow ng structure: H2NCOOH 10[ 00149] " Pol ypepti de, "
"peptide," and "protein" are used interchangeably to
woefoes/ost18a pol yner of amino acid residues. ARCTERHSE/000001
herein, these terns nmay apply to am no acid polyners
i n whi ch one or nore anino®cid residues is an
artificial chenmi cal anal og of a correspondi ng
natural Iy occurring am ng,mGigl. These terns al so apply
to naturally occurring am no acid polyners. Am no
QI yO4 aw S5Q Ip NOQmS ED GA TBRERIING ASGENTS Y LXSINEISEBRITIANONS
function of the pe i de i.s_maintaine Pepti des may be

RUAEG S_ P'
e g

R'MIEGMDDSK@M SRCHEWDKKGGPR S GAFPPORE. (SHY/DINCEI8pept | des
R:dﬁ’nbEB@F b@ﬁﬁb memcmscmrﬁmz GEQDINO:®It . See,
R RigFIK B LR GG PGQ%API@R %&Q ;%PD. , J

o

mMN

d .
R‘C}m&@lﬁﬂsgﬂs DaABAP aci d
R'rH2SHEGUETSDE SKOMEHEA VR B EWBKIIGGHSBG AHPP smz (GBQmmn nal am no
R 4RiECTESPHONEKEAYRLBWE. Psswm%gdsmmmzs)t he term

Rl SR oup of
R A
S e R
R’f}ﬁh@bﬁvﬁsmﬁ Gf%s A% dsEQ

R ammmbdmnmqmnﬁﬂmvm;m R? (SEQ ID NO:47)
R-HAibEGTFTSDKSSYLEEQA VKEFIA WLIKAibR-R? (SEQ ID NO:64)
R'-HAibEGTFTSDVSKYLEEQAVKEFIAWLIKAibR-R? (SEQ ID NO:65)
R.HAIbEGTFTSDVSSYKEEQAVKEFIA WLIKAibR-R? (SEQ ID NO:66)
R!-HAIbEGTFTSDVSSYLEKQAVKEFIAWLIKAibR-R? (SEQ ID NO:67)
RL-HAIbEGTFTSDVSSYLEEQK VKEFIAWLIKAibR-R? (SEQ ID NO:68)
R-HAIbEGTFISDVSSYLEEQAVKEKIAWLIKAIbR-R? (SEQ ID NO:69)
R.HAIbEGTFTSDVSSYLEEQAVKEFIK WLIKAibR-R? (SEQ ID NO:70)
RI-HAIBEGTFTSDVSSYLEEQAVKEFIAWKIK AibR-R? (SEQ ID NO:71)

[00283) In those embodiments wherein the linker L is covalently attached to a Lys residue in the GA
targeting peptide, the Lys residue may be a sidechain modified Lys. In certain of these embodiments, the

5  sidechain modified Lys is:
- \]ﬁr \§
‘\ or O

[00284] In compounds of Formula I, L is a Jinker moiety having the formula -X-Y-Z, wherein:

HOCC

X is a biologically compatible polymer or block copolymer attached to one of the residues that
comprises a GA targeting agent;
10 Y is an optionally present recognition group comprising at least a ring structure; and
Zis areactive group that is capable of covalently linking to a sidechain in a combining site of an

antibody.
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A peptide which is NNtermnated with a group refers to
a peptide bearing a group on the al pha-am no nitrogen
of the N-termnal amno acid residue. An am no acid

W 2@WHO0$1418\N- t er mi nated with a group refers toPQDERN08/000001
am no acid bearing a group on the al pha-am no

nitrogen. f00151]1n general,, "substituted" refers to a
group as defined below in V\9n| ch one or nore bonds to a
hydr ogen at om contai ned therein are replaced by a bond
[G0285N ON- Inyalreeg@Min@iits sfodmpGadsrofvradaaydsisisuch as, but not
limted to, a hal oggrpag0y guehkugsgk, Cl, Br, and [;
gn .oxygen atomin groups such as hydroxyl al koxy,
"aP§toxy, and ester groups; a sulfur atomin groups

suc hP end Piatgiingppendgyitly yelectgd frofn tigeroupgoyefsting of folyaheyalkdant $xisisesuch as
pSiyethbientyskide, fobathfloxaelifepely Bevigr @t ERone ol ikyl HGRIN paIHYiFboyéthy]
a%ﬁ&# P(ﬁyh &g%? %@zme@fgb %g' and ﬁtmagﬁzﬁ? ?ea{? yngll‘lki@ mvﬂgﬁmne groups on either

thg PWF éﬁlibﬂjégr W"’é%?rd'ég’ha“isﬁﬁ‘i"’bj %géx’lyléﬁlﬂj P@lﬁ%ﬁﬁhﬁ& go]yaégmme, and
pejtistidipmonteite polyagine uph aspuigimiragyréne,ipaly daninphesiizkey poly(N-mothyl
aﬂh@krﬁy&wowbﬁéﬂhymhnoa%lylaﬁy L&ﬂyaamaln%u,ywnmoaa@gte)t sonatl silyl

d ujg nof'xclﬁ?ateg, paPr ml omeﬁlac la?e?l pggg Sl&&ﬂl{{lv alélca-%e l?ac }atrq %031)%5 ot#l)}l) S

agingsspacrylagmhaolyt H\élm@lub%nmtnerb%larg)f My@éNﬂqg@ﬂ apinemethersylate),
pa)y(@lySeihine) Whiynadls FHRteMbry Bfifies sih BCESlyMNN, 1B tr@th A fBJryldd
clhé{-ﬂé) %@%&}ac@&gmﬂréyl&%ﬁmm cﬂorhgnﬂ#otgoglgcg?s stéc)lz as chondrmtm
S0 & it pn B S AT st OETRS T BT R i &
p@iyéﬁrmeswolythy@mazdmmmnﬂmnh of syithetigpolysescherivied spsh @elchitpsangiydroxy
etflyl GH1Q1bKR, amhipmg] is "optionally substituted" may be

bstdi t bt t |1

subsgd tRbh S&j R éé’; SHGQ@%&E@ a%OQ;aIBnTFcﬁC? S ubsig Il\{Ru t s%%{: ulign{:o"i"

substi‘tuted a ’ﬂ%
uRsHhs el strieEt A he el ed arkyg! SO ““5&%*6%5'2]@&'?@“ branched
cipiniCag eetétaathglerlest i t ut ed al kyl " refers to al kyl groups

t hat nglyﬁl'g Qlﬁ:@t‘hﬁéd@r ﬁ%ﬁl[u%@t:\o,g@kyl al@sT HIH’ﬁ or umﬁstlﬂm @Sf e

i ncl udes s ralq chai n al ky roups such as neth
oysiopp-Coszfy p‘S?F“bS Bire 91 unsepEREd4Y-Ge Pl Mdept yI ,  oct yI

nonsz oy R’ areissliaiahsich tldiaué@ytbonandthtomrehlalmboum@atoms or less,
[0S € BERR emiBhdHES cdHpARGRER, Al 1P b S@IBY-S (@).- C(O) (CHy),-,

R e g
'@ﬁ%arﬂ)@@.z)n-@kf(z o2-(CH:)z} MQ&@%H%)V » @CH( CH2CHR) . ) ,

(€ P RY-0-CEDHAGERR ) 3nd vafleirChipkidgny 0, 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12,
13(211—52g—lq(,(2ﬁ3) FR6el- 13), -CH2CH(C112CH3) 2, -Cl112C(CH3) 32

[BDZCS";F Cin yet otgfer er%bodlments of compounds of Formula I, R? is -(CHp),-, -(CHz)-C(O)-(CHz).~,
-(CH)C(0)-0-(CHy),-, (CHa)u-C(O)-NR™(CHy)y-, or -(CHy)y NR®-(CHy),. In still other embodiments,
R is -(CH2),-C(0)-NR-(CHy),-.

[00288] In some embodiments of compounds of Formula I, R*' and R* are each independently
-(CHy)sr, -(CH,)~C(O)-(CHy);-, -(CHz)-C(0)-0~(CHy), -, -(CH,)-C(S)-NR®-(CH)s-,

~(CHz)r C(O)-NR™(CHp);, -(CH2)-NR*(CH)s, (CHz)r-0-(CHy)s-, (CHz)-S(O)o2-(CHy)s,
-(CHz),-S(O)O,Z-NR"-(CHZ)S—-, or -(CHZ),-P(O)(ORb)-O-(CHz),—, whereinr, s, and v are each independently
0,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18, 19 or 20.
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30 CH(CH3) CH(CH3) (CH, CH3), - CH2CH2CH( CH3) 2,

- CH2CH2CH( CH3) (CH2CH3) , - CH2CH2CH( CH2CHB) 2,

-cH2cH2c(c113) 3, -cH2cH2c(CH2Cf 13) 3,

WEROBPEY BH2 CH( CH3) 2, - CH( 0- 13) CH( CH3) CH( CH3) PCT/IE2008/000001

- CH( CH2CH3) CH( CH3) CH( C113) (C112013), and others. The

phrase does not include cyelpallcyl groups. Thus, the

phrase unsubstituted al kyl ¢group includes primary

al kyl groups, secondary al kyl groups, and tertiary

[@okd8Y |  glin@al pther elaginlarss, RY antd 88 aa baklyindegundenihs(aFR)y, be bonded

(tﬁz)ﬁﬂ@ (@ﬁz)ﬂ%ﬁz)ﬁéﬂﬁ - Qe OWQ@ﬁz)ﬁ Qﬁk@f{{aﬁi{ H(CHy) and -

(%%ﬁ@l . and/ or su fur at on( the parent

S|ble unsubstltuted aIkyI groups i ncl ude

l@?ﬂ“ i ghle stipghetsmbgsinkeatel RC led R caghjingppengendiyiprye thestriatse | t o 20

carbon atons. AlternatlveDy s@ch unsubstituted al kyl

groups have fro 0 tons or are |ower alkyl
groups havi ng to N

2008/081418PCT/TE &/ 00 35 bout 6 .carbon atoms.

O her unsubsgltuted aIkyI gr oups i ncl ud® strai ght and

branched ch I n al groups having from1gto 3 carbon
atonsga cl ude thy et hyl , propyl, nd

- CH( rase q%&%} ute aq;%{ﬁ
refers an upsubst] fut ed al roupyas d

herein inwhich one orSmore bonds'to aCcarbon($) er
hydrogen(s) are replaced by a bond to ngoxhydrogen and
non- 5carbon atons such as, bu not I

hal ogen atomin halides such a%

gen @omin gropps such as \#E%%/
ﬁ%%g%xﬂqa sterN rowps; a sul flur atomdg1gr
S th

S or S
whereinpis 1,2,3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33,34, 35, 36, 37, 38, 39, 40, 41, 32, 43, 44, or 45; w, 1, and s are each independently 0, 1, 2,
3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19 or 20; and R? at each occurrence is independently
hydrogen, substituted or unsubstituted C,.;o alkyl, substituted or unsubstituted Cs 7 cycloalkyl-Cy alkyl, or

substituted or unsubstituted ary[-Cy ¢ alkyl.

[00291] In certain embodiments of compounds of Formula I, X has the structure:
be/JL\\/’fﬁ\\HV/A}{V}/O\fvyeﬁ\\Hr/»j\wf/JL\N’:}%
t''r 5 t 1

wherein H' and H' at each occurrence are independently N, O, 8, or CHy; r and s are each independently 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t’ ar¢ each independently 0, 1, 2, 3, 4,
5,6,7,8,9,10,11,12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 32, 43, 44, 45, 46, 47, 48, 49 or 50; and R® is hydrogen, substituted or
unsubstituted C.g alkyl, substituted or unsubstituted C,.7 cycloalkyl-Cy s alkyl, or substituted or
unsubstituted aryl-Cy.g alkyl.

[00292] In certain embodiments of compounds of Formula I, X has the structure;
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sul fide, aryl sulfide, sulfone, sulfonyl, and sulfo;
cide groups; a nitrogen atomin groups such as am nes,
am des, al kyl am nes, di al kyl am nes, aryl am nes,
%@Wﬁ@?lyﬂsam nes, diarylam nes, N-oxides, in BEEIEAHH00001
enam nes; a silicon atomin groups such as

trial kyl si lyl, diallcylarylg lyl’, alkyldiarylsilyl,

and triarylsilyl 10groups; and other heteroatons in
various other groups. Substituted alkyl groups also

i ncl ude groups i n which cﬁthe or nore bonds tg a

car bon( othyd n(s) Natom is rep ced by a Jb/ dto
est r g oups or ttr‘b en in goups such’ as i m rnes
oxi%res, hydrazones, and nitrites. Substituted &Y kyl
whrreUi 9nd H calt @dveoccuanmwge indepradegtly NaQ Sy ér Cifls; 0 end s arg eaclyjhdepsdently 1,
20N€ 5,87, 101 18, WORAS, 1053608108 opzro tRYAY ROLM irdlpeiedt§ 0,3] £3, 4,

5, sePE%‘ﬁ%dr bPﬁ Mg e TE 1929@? ?3 b BPE& 22800, 8,3,

K
it ar@%ﬂserw 43gr4arrp46aﬁd48a9ﬁ@%3 % I?*y?t gt ‘?S’E}’pjfgﬂcf i iggependently
heipdngsutitititedor bisitfstituel G.ppl e hbstyttailbpunsibliingdd Cai deydalkg i igl, or
sdbgﬁheug[q,n;,{gg%gd I-#hieh one or nore bonds to a carbon

ydrogen atom i s replaced by a _hond to an oxygen
[8%°8m Sl}E%’“f“ gpboglipy %“t5§ﬁ‘iﬁ?§‘?‘f“{“l§t’fe‘:6malal¥ﬁ ha PNt ai ns a
hydr gxyl , al koxy, aronRW gr ogp, or heterocyclyloxy
grou Sti | ot her al ky grou S |n Iude al gr ups
a

%Lylamne (al yI)& rypam e, d|a Ia T
heterocycl yl am ne, 20(al kyl') (heterocycl yOam ne, RP
whesdinyH' p{d B tadaChOpnlrytkd st Thdagnde@ly NOIO,I$06r€HQ € 30d ks yrb @bl iRdependently 1,

28! z?k‘l% 7,9-,9%51431%1@ 19*15 agq-, 1&1%%%1 Ia.ltnaqta?éjeacﬁ’rluld%dgﬁ?ﬂ 1,2,3,4,

ek Pl MeBcpri® AT (b AG PG 2 €t By P Bnip 1 72.32.34
3PPy iteitetlatielZeticH, @X@Wﬁl Bst9of 50un<$%fb5daq:htogntue@ce is independently

hyatokh] s@RBBred of hl%ulﬁlhﬁtaﬁ'ﬁ 10 AR RshbsdloL chs Bl CENGloalk@ICR! Sy, or
S‘ias(%ltu%dﬁrunsg %@ ?%ﬂb hlt ed al kyl group as defined
U t : i

er el unsubstituted | ower allcylene
0§398lups Ineetain ¢rvberlﬂnrr¥5c9f eehvends 6f Femulg drhes thairgpues 5] The
phrase "unsubstituted cycl oal Reyl" refers to cycllc
atgﬁﬁpg;fgfifoCh as cycloprogyl cycl obut yl %%
nt c |
i b U ooty
chain al kyl groups as defifed herein. The phrase alpo
wheﬁ‘E‘ﬁJ 1RSI ROl NS brtfee A 1Kdé$emﬁﬁt9ll’lp@ SS(H@H;;, Afhd s QU&acm%pendcnﬂy

213 4 el bilp 399K B980P TYLean e LG 2LORE YL 0 5 o

58t% 5I9glﬂ-tl ldﬁdf‘ﬁl“dﬁdﬁéa lé H&Izﬁ 2h Pyt 2‘@ Fotpd’ &s2% $ln¥el3, 34,
34) B4, B, 38, 39T4048, 32 43044p3] BSE, A8P1 lokh0;:30d KFGt ddch@courrence is independently
hﬁﬁ%éﬂ)/stl&f{thtgcp&? %MJStltgng'y Esél’kyl AR DS hbSituted B, PNRARE, AAEE or

i nc lic a yl~ 'groups contai ni ng
S‘ﬂsé‘f”@liﬂfa’f‘sﬁ\‘%m thstt-ut ed cycl oal kyl groups nmay be
(oh2sslded Ih e@rtamentodimenBofcotipduld Bf Faimola(,S)has the structure:

SN N S
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oxygen aton(s), nitrogen aton(s), and/or sulfur

aton(s) in the parent conpound. |In sone enbodi nents
unsubstituted cycloal |l cyl groups have from3 to 20
WArWsMsldtfons. | n ot her enbodi nents, such unsBETAE2004/86001
al kyl groups have from3 to 8 carbon atons, while in

ot hers such groups have fr 3 to 7 carbon atons.

35[ 00156] The phrase "substituted cyeloal kyl" " has the
same nmeaning with respect to unsubstituted cycloall cyl
wiyranid snd Bilad: ealisastastrict aid ieddpcadelelyIN, Of8ag Ok;tr bndis @rs peiCindependently 1,

2uNg Wt b lolfoed, @I 1lsy1l4 1@ 1BUPS s, 19,068, ¢ abdeardAtndRi€penddfRiy 0, 1,2, 3, 4,

c%f %50(@3}01, %Fﬁé 15nl% &’rlg% gy,g g%%%?i( ?sc ¥ 5’? DEXY o, 31, 32, 33, 34,

35 Rt O St F&Flc%%ﬁeﬂéy‘l‘ﬁ Hr Bufgsr SO{pdiE Vf]aqi"r?ecur:mwsedcpeﬂdenﬂy
hydeb@sh dassti tutedidr @dutatitptbd'C, K Qficd) sGbstitRedaF yrsubinddd [T, dydialiyldR s 4191, or
s&&ﬂﬁeﬁbﬁnﬂﬁ%ﬁ&&’ﬁ}l alky'[hus t he phrase includes, but is

groups such as phenyl, blphenyl

[92%6hr adBASFRR °’H’ﬁﬂmﬁ1§ﬁﬁf°ﬁ’éﬂ’9"ls of FBN“{*‘H ¢ FRWHr as e

"uns bstltuted my!" | udes gr ups contalnlng
condbase W oej\n%/\ A
clude™a yI rodp ;hat Nhavel ot h r oUps as
al kyl or hal o groups bon ed tO one 6f the ring R®
maame Fadfd, H‘&seawdccugs@w&n&pbﬁd&mw FoYe: M"CHQE- EndG O Sdclﬂiﬁdc&!ﬂdenﬂy 1,
z{, Sighy, érg 1kae1131:ibl§t Mtl‘%% alE Xb .g{o-‘%“ 8548 lﬁ?ﬂe}%ncpﬁldf)
3 érlrﬁ 9, 1Ha1\h 1ﬁg13sf1f‘o‘ﬁa 16 1t‘7d3d669;t21 2%9230 ab B—‘b%ﬁ &t &g 3fle3Z 33, 34
35, 36, 37, 38, 39, 40, 41, 32, 43, 44, 45, 46, 47, 48, 49 or 50; and R® is hydrogen, substituted or
unsubstituted C .y alkyl, substituted or unsubstituted Ca 7 cycloalky!l-Cy.s alkyl, or substituted or
unsubstituted aryl-Cg.¢ alkyl.
[00297] In certain embodiments of compounds of Formula I, X has the structure;

o) Ho
%T;/)k\\//fﬁ\\Hr/ﬁ}{y}// :E#:Ejﬁgi’H 0 %%
oo OH O\H’k\ -

Rb
wherein H' and H' at each occurrence are independently N, O, S, or CHg; r and s are each independently 1,
2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; t and t’ are each independently 0, 1, 2, 3, 4,
56,7,8,59,10,11,12,13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 32, 43, 44, 45, 46, 47, 48, 49 or 50; and R® is hydrogen, substituted or
unsubstituted C;.;o alkyl, substituted or unsubstituted Cs7 cycloalkyl-Cys alkyl, or substituted or
unsubstituted aryl-Cy 4 alkyl.

[00298] In certain embodiments of compounds of Fermula I, X has the structure:

‘%,/OKH Oﬂiffﬂ

wherein v and w are each independently 1, 2, 3, 4, or 5 and R® is hydrogen, substituted or unsubstituted C,.
10 alkyl, substituted or unsubstituted C;; cycloalkyl-Cps alkyl, or substituted or unsubstituted aryl—Cos
alkyl. In certain ofthese embodiments, vis 1,2 or3, wis1, 2, or 3, and R% is hydrogen.
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30

35

unsubstituted aryl group is phenyl. Unsubstituted aryl
groups may be bonded to one or nore carbon 10aton(s),
m(s), nitrogen aton(s), and/or sulfur
&{SX&&)?B?ﬂEéS the parent compound. [00158] The A
"substituted aryl" has the sane neaning with respect
to unsubstituted aryl groupm that "substituted al kyl"
has vvith respect to unsubstituted al kyl groups.
er, a substituted aryl group al so includes ar
oGP pe T AR PO “Dhorb1R L BRI BoR AP S e s e
wheione of the non-carbon or non-hydrogen atons
descx ishedhed fofd dt the RAGLeAhS Qmpied Ltdﬁ&geaﬁgvalgengmw optiBnally
0 I ar ens, o e _ar y.oup
Sl%ﬁéslllt%lan%; " EHJG%I%b:l{‘ |tu{°al§'lgnd unsu stﬁete oe%{yl Kyl ,
wAgsny| , or al kynyl group as defl ned herein. This
i ncl udes RiomdRNge achrisdagpedvaiyta sovilent Yind, edn, -SYWOIRE-psubstited or

at onﬁ,smtm@ee stafgml or gxna&e@cm@ ,pgmméisummtem uest,@mﬁte@s&mg{lor

?: Eéb gmn %éso al%rl € alﬁ%tﬁ%%rﬁ? l.ll%ll shg}eg stralght or brancheds c%am Caso
tetr @WWEJ lq%f‘plﬁt“htﬁ o “nsq"htl!i‘ﬁed C-ha betgpfatkenglene: subst i t ut ed

ary " ina® llbd]@diogerb bhibstitufed BrQhsubstitited €, atke, sil&htytlad @ Redubstituted C;

hydré}Bstlf@ymgl%f'ﬁﬁgtuﬁw%ﬁs stm?:Ql 89%5931 Pe phrase

unst and
br anched '&fal % 3athd 6(:%649118 léyrlél}&s”éﬁrdﬁ ! : t“h%%él 22,23,24,25,
descsi 17628, 26 /31y BSP,LSBL35136, 30138,3R.I0,141,02, €3] 4G HK Y6, 47 #H LS 50;

as defi negy fesLbi Lx et sul’:hhl@dt th@ackb @B RAtUPR r&BMHPInEut 200
bond exi sts between two carbon atoms. Exanples

i ncl °lf)su’t are not limted to vinyl, - CHC(H) (CH3),
- CH=Cs@) §rgynglly pragyiRpq@imitiof Hy@’comp@ei@-qgfya&@mmqture; and
- C( GHR &Eadivdrtap tha ysGhpabh eofedybntly Gtk QR SBdeRiMA a combining site ofan

oGl ohexadi enyl, butadi enyl, pentadienyl, and

lhexad| enyl , among others. Lower 25un§ybst ituted a,
I%wa?d'fbeﬂféeﬁﬁg‘“mﬂ?@fﬁ@w?&l%ls{b%ists &3 @5?%%% Bt -anyl-R™-
—E‘G&le@@ﬂcffhle”-pwsmnt substituted al kenyl" has the sane
[oRN nqnwnkbmwoeﬁawmodﬂmm%matm@d al kenyl groups

that "substituted al kyl" A‘l‘%é C«E‘g%’f?uea to

unsubstituted al kyl groups ted al kenyl
whredup i ncl udes al kenyl groups in which a non-carbon or
non- &fydH0BAA -AHHRTOF- (I ETLY,-0(-0qarHQ rtcHJxaﬁO)-lsR"dmfa:zml e
. qded \p® t | . i (eRs. o
G zg‘(tﬁ n-R% ont]%{rﬂ”non&ﬁn %n g‘fcﬁé)rers a?%%@ﬁ Gy

(S B &t 2 0o e T 05) 69‘34)@ bond to anot her
car bomd v froeacieindzpapdesly 0; CHBCHS, @CHS 940d 1 - 1CHECHIGHR 17, 18, 19 or 20

and tis 0 to 50.
R has the structure:

NS E\Hﬁ;{ﬁ;@

pisl,2,3,4,56,7,8,910, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33,34, 35, 36, 37, 38, 39, 40, 41, 32, 43, 44, or 45;

w and r are eaeh independently 1,2,3,4, 5,6,7, 8,9, 10, 11, 12,13, 14, 15, 16, 17, 18, 19 or 20;

sis0,1,2,3,4,5,6,7,8,9,10,11,12, 13,14, 15, 16, 17, 18, 19 or 20; and
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OH are both substituted al kenyls. Oxoal kenyl s wherein
a CH2 group is reblaced by a carbonyl, such as
, are also substituted al kenyl s.

"[’@é@@ﬁl%f’e phrase "unsubstituted al kenyl ene" PFEAR}03/40pp01

a di val ent unsubstltuted al kenyl group as defi ned
herein. Thus, - S ?E exanpl e of an
unsubst i t ut ed alkenylene e phrase "substituted

35alkenylene" refers to a divalent substituted al kenyl
gr oUR aaschcheduireneeds indspailantly iy @ @6 2bFitnted phmaibtituted Ci.o alkyl,

Slgah&mﬁeu Eﬁlnkubétﬂruﬁe@l Cﬁch/M]WJCM afk?lf & Eubstied St Jnﬁubﬁmsd ﬁ{ﬂdcn s alkyl;
ranc

Cep B MGk PR P80 LRl S
am|ylest; except that at |east one triple

[@8IAB/ O8rh 4rkBM6sE ek 20 MHNE OFbmaid 1, bﬂﬁﬂhe&hﬂrﬁnﬁlhs bet ween
two carbon atons Exanples |nclude obut g e not

limted tof: 113
-C(1s) )
anong ot h Uns bstitut ome gq@ups have

from1l to about 6 carbons. [0816 The pH}ase
whigeiighet vialuesto€'d t, 3yl dné y ey delectddach thheheéah@nﬁﬁaﬁ PG is Yesttikpn 200 atoms,
aReRHBHHELG s IdbsAhakd NEUUIRES, lakektaBily idss1pen S arcaf o blidiatlvE1 Es less than 50
?ﬁbstltuted al kyl" has with respect to unsubstituted
a

A substituted allcyn&: group
[00302 another embodlment of compounds of Formula I,’X h

A

wherein the values of v, t, r, and s are selected such that the backbone length of X is less than 200 atoms,

as the formula:

alternatively is less than 100 atoms, altematively is less than 75 atoms, or alternatively, is less than 50
atoms.

[00303] In another embodiment of compounds of Formula I, X has the formula:

9 0 0
0
W WN)‘\HJ\N)%’
1
u v t “w RP P RO

wherein the values of u, v, t, w, and p are selected such that the backbone length of X is less than 200
atoms, alternaiively is less than 100 atoms, alternatively is less than 75 atoms, or alternatively, is less than
50 atoms.

[00304] In another embodiment of compounds of Formula I, X has the formula:

wherein the values of u, v, t, r, and s are selected sueh that the backbone length of X is less than 200 atoms,
alternatively is less than 100 atoms, alternatively is less than 75 atoms, or alternatively, is less than 50
atoms.

[00305) In another embodiment of compounds of Formula I, X has the formula;



i ncl udes al kynyl groups in which a non-carbon or

non- hydrogen atomi s *bonded to a carbon that is triple
bonded to anot her carbon, and those in which a
WORWSAEYEN or non-hydrogen atomis bonded toP&TEBI0NRNN0001
not involved in a triple bond to another carbon.
Exanpl es i nclude, but are t limted to, oxoal kynyls
wherein a CH2 group is repl'aced by a carbonyl, such as
in -C(0)-CHECH C113 and -C(0)-CH2-CH H, 10anong

ot hers. [00164] The "ynsubst i t utted ak)cynylene
refers i0al e al rq/ﬁzgs
defi . i n eﬂ?npl

unsubst it d al IFc n Iene e phr age §t|nwted
wg‘ereuﬁ Bey Igers] gf v,?f ea.rﬁ 8 are s¢l ected[ %/fg ihgtgl}le.racl]é S%]Ient Lﬂ: 0?9 IS?BSSKXEH ¥$0

ef 'néd rern
atmumetabewlxlmee ¢harn 08 FtRiys adterpatip ey igless @am’ﬁsfms of aﬂtmaewlyap Jesg(than
soit@isps as defined herein in 15 which a hydrogen or

5 [oﬁﬁkllbon IP%@Qar%boH&%ntUﬁ%HR?f&dé Sebfatha flmlmeg"gr@higl Hod

rep

aced wth a bond to an aryl grou
hereln or anpl [ nsubsti tuted
al kyl yigagE%\QL6h1 roup is
replaced nd t henyl p, suic I f the

car bon of the ﬂemhyl werve bondedfto a cBrbonSof
whieAR Elnes bMeV) 1, t, R seRRINGICH tat B batkBSHd RN dfiitilehs than 200 atoms,
al@ nﬁlelf ¥ lessg{ag at()JnB ﬁtematgelp ? n:&){llan %ra g'g)of altllgé'ﬂ'gely, Is hs?s tha 50
rase I ncludes, But is not IImt group SRR
atH%snzyl di phenyl net hyl, and 1- phenylethyl (-
10 [09DTH( OEIlicemﬁl) ¢nGadBI)s of amprg's otFbwws 1, X[180G6)cTve phrase
"substituted agal kyl" has the same nmeaning with
respect to unsygb t|t ted arallc

subst i d
aryl up al so
i ncl ude n gfond of

part of .the group.is r a
wltlerem ﬂ% v?ﬁesﬁ O‘f w, and PI arﬁiegcted upch thgtttlgre%g)clk%;zﬁ en éf Q 8$essr}.lgan E(ﬁ)
ateuﬁb%t?mqtlwyeﬂleﬁrhm 108 meSga*te\mysehi ipieds thefe?3 Aot altgrnetivalR g deps than 50
atl)ri"lsm'ltﬁrﬁwﬁvél)as less (BRI a0 E, GefMSrhativayielless @HQ(SZtoﬁi_Et hyl phenyl ),
15 aHBng qh %lﬁgl empb QB 44 cyﬂ]?ou@lp 535 Guula g '3(511 2l doftied

ara keny ers t% unsubstitute enyl groups as
defi ned hereln

ey M N

wherein the valucs of u, v, t, r, and s are selected such that the backbone length of X is less than 200 atoms,
alternatively is less than 100 atoms, altematively is less than 75 atoms, alternatively is less than 50 atoms,
alternatively is less than 25 atoms, or altematively is less than 15 atoms.

20  [p0309] In certain embodiments of compounds of Formula I, X has the structure:

Rb
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in which a hydrogen or carbon bond of the

unsubstituted al kenyl group is replaced with a bond to
an aryl group as defined herein. For exanple, vinyl is
WA 20(I8HER i t ned al kenyl group. |f a hydr ogen P&TBR308%/000001
the vinyl group is replaced by a bond to a phenyl

group, such as if a carbon-@gf the vinyl were bonded to

a 30carbon of benzene, then the conpound is an
unsubstituted aral kenyl group (Le., a styryl group).
wigrirghe valies ophrdSeand f ele sribetsd sudh that thedagifbane et of B & I¢sghan 200
a@h@ﬂtﬂﬁatﬁ&ﬁnh]e@ﬁxaﬁ 10y Bidins, alﬁh&h@ﬁy ledé ity Fs, atoﬂlEldlternatively is less than 50

ot hers.

ﬂ;g ?‘# }lpgﬁ}r(ﬂg"s&e:s %O&JQEH?%"& ed éa?sgﬁ Egrr%g, has the sane

3hi g i eheTBSpEe FBPURE BITF bt Yaias, e, sam
that "substituted arylR® has with respect to
unsubstituted aryl | ubsti{ ut ed
ar al kenyl groupﬁy rbon
or hydrogen bond qf par thg u&a
repl aced by a bond td a nor¥carbon dr & noR? yd?ogen

whdrdithe VBINA BRI, €3, r.Qhd SkHagtctel Hlt:l‘ﬁﬁiit thy@ckbone length of X is less than 200 atoms,

alg 91%%418 i‘éssjtlgpﬁagr V!é)m% 3198/ Ogl?/ {s tl%an 7 a%%_é%h %' égﬁg%m 50 atca’ns,
aterogjuely Eezs o RIS A FfEIptively ﬁﬂfﬁfghaewé}*@ [ 00169] The

[opd1tlase It snatberlbsbadinsttetbompanids ef\Forytula I, XeshsalieSorinala:
unsubstjtuted alicynyl groups as defgned kgerein

AN AR S

T?I N

u v t "w RP p R°
wherein the values of u, v, t, w, and p are selected such that the backbone length of X is Iess than 200
atoms, alternatively is less than 100 atoms, alternatively is less than 75 atoms, or alternatively, is less than
50 atoms.

[00312] In another embodiment of compounds of Formula I, X has the formula:

M

wherein the values of u, v, t, r, and s are selected such that the backbone length of X is less than 200 atoms,
alternatively is less than 100 atoms, alternatively is less than 75 atoms, or alternatively, is less than 50
atoms.

[00313] In compounds having Formula I wherein L has the formula —X-Y-Z, the ring structure of Y
includes saturated, unsaturated, and aromatic carbocyclic rings and saturated, unsaturated, and aromatic
heterocyclie rings, The ring structure(s) may be mono-, bi-, or polycyclic, and include fused or unfused
rings. Further, the ring structure(s) is optionally substituted with functional groups well known in the art
including, but not limited to halogen, oxo, -OH, -CHO, -COOH, -NO,, -CN, -NI;, amidine, guanidine,
hydroxylamine, -C(Q)NH,, secondary and tertiary amides, sulfonamides, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, oxoalkyl, oxoalkenyl, oxealkynyl,
aminoalkyl, aminoalkenyl, aminoalkynyl, sulfoalkyl, sulfoalkenyl, sulfoalkynyl, phosphoalkyl,
phosphoalkenyl, and phosphoalkynyl groups,

[00314] In some embodiments of compounds having Formula I, the ring structure of Y has the

optionally substituted formula:
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in which a hydrogen or carbon bond of the
unsubstituted allcynyl group is replaced wth a bond
to an aryl 5group as defined herein. For exanple,
Vi@ a903108H&8 | s an unsubstitutecl al kynyl group PCTIE®08/000001
hydrogen atom of the acetylene group is replaced by a
bond to a phenyl group, su as if a carbon of the
acetyl ene were bonded to a carbon of benzene, then the
conpound is an unsubstituted arallcynyl group. Thus,
t he phrase incl udes, ,pM{ is not |imAfed to, groups
such as -0=C-phenyl, and|-CHrC--ph nyI cannng ot hers.
[00170] The phrase "s ¢tuted ar al yl" has the
same nmeaning with respéct to unsubstrtuted 10ar al kynyl
groups that "substituted aryl" has with respect to
“Hff@ubstituted aryl groups. However, a substituted
ar al &y n.ydl and e gelipdepdndaptly cabdnieddisoggr mdps i N whi ch a car bon
or hygﬁmgpmm@gngwg£cﬁﬂg”alIcynyl part of the group is

I
r e p ‘ta‘c g)%chey ﬁo?( an mdea%mef]tlyt atmégvo rin osrtlons c% Isu@for::len!1 leenc gnedn

i ncI"Géf@fe t*pmfouraf @b 5ok & o fmerlé'altamusly naogenc- 0080( 06H5)
[oeang] - O4ﬁ£@@nnﬂﬁhy&phﬁnyﬂammﬁnmmgmmghen&sm&ﬁhaﬁimﬂmmﬂhe
hygllaéeﬂﬁleo %G&H@é&lopwt%ongﬁtgﬁa%eMJo Eoeé %‘Brséxinﬂzle ifb is carbon, its

nsu stitute rou s as defined herein whi ch
ﬁ“é m&%*rekﬁﬁi ﬂ Alrogen; %“‘?Wt“‘é‘ Pt I?é’gg“ﬂy“ cglent Gtra“*rﬂﬂ“é& ora covalent
atthtélnert 0dt dreemedmbeiipents a0, N, and)s aregeppl] cadhon, Yhiteib sthdry, yt.aldnd fare
eabthr86n0 & diteydnbodiiend: At 1ektdge dila, BRYd, hl&\iﬁutNE‘en,Qiﬁd in still others, fis oxygen

ut K chai T .
or's}!(llldp g}?rl.se%nrbt{) Cfnetﬁdr%lsnt ¥he|)nngcsy chrrL sulase titpit c‘g I)I(rl;dne ent]:%r%r’nent,\’ls

unsub et eroa S |nc ,
h’a‘.‘}ykoxyalkyl, al koxyal koxy, throether, al ky] am noal kyl ,
[0e36]noalh @xdinsmbpdiBent ofxbiigiinds ofFhrmyls § WPShas fﬁqu:iuﬂaé ly,

unsubstituted hetasoal |l cyl grqups co i n

20het er oat ons, an rtligulrarnlly 1-3 hek’roatons

sone enbodrnen uns tr?%@gékhﬁ ervalkyl s |nclude

for exanpl e, oxyallk alkox foups such as
ethyloxyethyloxyethylox 2]'Thc phrase

In'eesigip s thesq Ambeliprats.¢rivial |3f.4yr|>r'5 ‘hraé 2t 30 ox5a e Rivie drogen. substitited or

w1 BSIREA Cy. b Al Bifbktinsddiot wabubdibe CH bkl T) s a0yIDd stk tor

un;w%gi}lﬁ‘%e'ﬂ I |'>!luE e qlkﬁl ﬁ%Lﬁam%& e%od&er&g § Q ? Cltor 5 %d HnSSIUP%I j t[rps'i:lﬁ" aher

embodrmenfs visl or 2 andwis1or2.

[00317] In certain embodiments of compounds of Formula I, X-Y has the structure:

0 O —
%)‘\/(/\”1/\)?%0\(‘33{/\“"%?/@2
Rb

wherein H' and H' are each independently N, O, S, or CHp; rand s are each independently 1, 2, 3, 4, or 5;
and t and t* are each independently 0, 1, 2, 3, 4, or 5. In certain of these embodiments, H' and H'" are each
independently O or CH;; r and s are each independently 1 or 2; and t and t’ are each independently 0 or 1.
[00318] In certain embodiments of compounds of Formula I, X-Y has the structure:

i ) W
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[00173] The phrase "unsubstituted heteroal kyl ene"

refers to a divalent unsubstituted heteroallcyl 25

group as defined herein. Thus, -CH2-O Cl12- and

WO QMBOIBCH2CH2- are bot h exanpl es of unsubsPCTAE2908/000001
het er oal kyl enes. The phrase "substit uted
heteroal | cyl ene" refers to di val ent substituted

het er oal kyl group as defined herein. 1001741The phrase
"unsubstituted heteroal kenyl" refers to unsubstituted
wherditeH) endt' atepsch ngepel@fnitys,o, Rer GHLAr ahds andehch indépareteraiak, DEN4, or 55t

arfam.le@ach ﬁdépﬁlﬁ(%ﬁ ﬁ’tzeﬁ4 Rys, m@m@amme&@fs ﬁ.ﬁéﬁéﬂd ﬁJagﬁen
u%s r unsubst éa DSUQ tIut et erl%ﬁ( }é& ¥ ors stituted
SRR eg? i H% Ry Pk @ ¥ Urtfat PEOA ol
oralhslestitetpd arxh-fhhdkyt dr tso#in qﬂtiasenmboﬁwtqoﬁ‘raacsé‘ arsqaﬁsndeneune@u Oor
chet 84 Oad ds@nmhpendam 16118 ard 84HB v B8 8ddh ln@peﬁmemly oesgpect to

[Oﬁﬂﬁlu bs tI{'l %H%u? € een[s%ﬁc!o#l OrI}XCJS ofg{armldp§ XtJ]%s %he %ru(?!?rt i tuted

eroa ct to unsu
het g oal kyI groups 1751 he phrase "unsubgti t ut

hm rf rstoNa | e nsubtltu
er HTgr as |ne er

i s fan 'exanpl e of "&n unsubs’tltute

Eerefng{1 sn%:}t )éTCE ¢pendpn§%1§%)$ ) \S;a ae r? c 1nd%331{der}ﬂb% 't? 4, or 5;t
aH £ e Fashinﬁfewgﬂnﬂ:gq bAp 4er YRS elach@ﬂ@‘mﬁe is ndry e iydrogen,
supdiifu@S & unsub3BIHREC, |, f alkyielbshife©dr GbYsHRYC;., dyebaBitySCof; Blky, or substituted

or\L/d\l/ﬁsﬁl%ﬂi?tgﬁL w—tceo_gab%l ‘ié{ ﬂe}ﬁm &rth(e)éé Ql%bogﬁlergseltl'l t?g' Jpeeerac% unieﬂteﬁldentlé Oor

IS interru
Chret et o Bendensmsisii 1 pr2pppd Apnd fare ﬁﬁlamdspendent yoorr.
[00320] In certain embodiments of compounds of Formula I, X-Y has the structure:

NN /\)\WY\M/\ /a\/k/@

wherein H' and HI ate each independently N, O, S, or CHa; r and s are each 1ndependently 1,2,3,4,0r 5;t
and t’ are each independently 0, 1,2, 3, 4, or 5, and R at each occurrence is independently hydrogen,

substituted or unsubstituted C;.¢ alkyl, substituted or unsubstituted C;; cycloalkyl-Cy.s alkyl, or substituted

ot unsubstituted aryl-Co.g alkyl. In certain of these embodiments, H' and H' are each independently O or

CHa; rand s are each independently I or 2; and t and t" are each independently O or 1.

[00321] In certain embodiments of compounds of Formula I, X-Y has the structure:

o) R o —
P NS NP s
Rb

wherein H! and H' are each independently N, O, S, or CHz; r and s are each independently 1, 2, 3, 4, or 5;t
and t’ are cach independently 0, 1, 2, 3, 4, or 5, and R” at each occuirence is independently hydrogen,
substituted or unsubstituted C,_; alkyl, substituted or unsubstituted C,.; cycloalkyl-Cy alkyl, or substituted
or unsubstituted aryl-Co alkyl. In certain of these embodiments, H' and H' are cach independently O or
CH,; rand s are each independently 1 or 2; and t and t’ are each independently 0 or 1.

[00322] In certain embodiments of compounds of Formula I, X-Y has the structure:
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39 Unsubstituted heteroallcynyls containing N may have
NH or N(unsubstituted al kyl, aI kene, or allcyne) in

t he car bon chain. The phrase "substituted
WRLEPEHMEynyl " has the same neani ng Wi th r e SHL/LE20984000001
unsubstituted heteroal kynyl groups that "substituted
heteroal |l cyl" has with respgct to unsubstituted

het eroal | cyl groups. [00177] The phrase "unsubstit uted
heteroallcynylene refers to a dival ent unsubstituted

het €t oal kynyl roup as defi n%n Thus, @ ,@d’<:>
A

ter oaI I cynyl ente rThe thr sti t ut éy
het eroal | cynyl ene” refers to a divalent substit Lﬁ ed
whesirdt @ed ' @arpydh ingerasprtal. @ &for ﬁléadr Fby % epch idepgndedly 136, 4, or 53t
ardifrageeh indepeidangy 0,112 £d, ohﬁhxﬁméﬁyﬁﬂ}oﬁ&l subsexited & ulisGbstd@EdT,. g alkyl,
n C
sBLRIRE) ués%g{‘é’” c%E'iBH bM gfktgqgsu%%m%gm%bstlﬁgg%#dé gm In

nopnocyc ICc rin
ceSgipf e empefme B e UMM o Cli s B THEpendenty
1 iy andt o4 t” Are each indepgydenttvfizet.s, of which one or nore is a
[0REET 0ah Qi LHHAdiASts oBbnpddts of HofMlule € %-¥ Ris thBbtrulure-and S,

Al t hough the phrase ' uney ybsti tut ed het erocycly1"

i nclpdes condensed het ocMcI ic rings such as

benzi m dazol yl d ncl ude heterocycl yl

up at™~grav ert! u ch as al kyl o hal g= .z
groups bonded to' on®e of Othe rd er as '}'P@
such as 2- net hyl benzi m dazol yl e §Ubs pTuted)

heterocyclyl groups. Exanpl es of heterocyclyl grR&ups
wherrpl H] dwsl H' bueteach dependerdy NI @, Sior 6idk; taod s amvsdinderatdenly 3, 2t 94,87 5;

m{aemae&e Cach 1n@£§1d&nﬁﬁ6 i, BGr s Irt &mﬁ‘n dRinbsk Qﬂﬁﬁlméﬁ@ﬁ&n&#% each

1n9e|%naenH ? orcHH ,6 al}d 5 z-algleacfl mdeD %\Id?ntg)wy or 2; aﬁ% a:q ?J a:ene\éch dndeendently Oorl,
08326l i dyrertalp laa;euemyqdrmemwfmzqnwqu Ia&—mhyq tﬁ/e(%uc@'re

414-1,2,4-triazolyl, 1H1, 2, 3-trpazol y3, Z
211-1, 2, ria yI, ) t et r az/ol (M
1Ht € zol W |21 et Iy Netc sa atad to 8
menber ed riyngs ‘cont ai ni g l“;oR(} en gt ons such
as, but not limted to, pyrrolldln I i m dazol i dinyl,

Insprigigiof st Rpbodimisetin iiyh 4 ot e bRt RS At Adetior 5ipis 1,23,
4,20 etd®P 0 eagic bdowremr Blndepeiamny mdmgan.g;uusmmedzbr WistbstgeIT, 3 bIkyiE

su%;agluf a%nsuaﬁﬁmm@ cyclom eoﬁaﬁcﬂ orb mrguemu{eai&M salkyl. In

, benzi m daz O}) ul no
°ﬁ”§'bﬁ‘EPP‘H'B?“§ﬂ v ls? ha 320t f»ﬁ o fidHs b EMdipds o I‘VP'“ e arattisl. 2

ofjow B l;andpis 1 or2
[00325] In certain embodiments of compounds of Formula I, X-Y has the structure:

In certain of these embodiments, vis 0,1,2,3,4,0r 5;tis 1,2,3,4,5,0r6;1ris 1,2, 3,4, 0r 5;5is 0, 1, 2,
3,4, 0r5;and R®is hydrogen, substituted or unsubstituted C,.;o alkyl, substituted or unsubstituted Cy.7
cycloalkyl-Cyg alkyl, or substituted or unsubstituted aryl-Cy.s alkyl. In certain embodiments, vis 0; tis 1,
2,3,4,5,0r6;ris 1 or 2; and s is 3. In some embodiments, vis 0;tis 1,2,0or3,ris l;andsis 1 or 2,

[00326] In certain embodiments of compounds of Formula I, X-Y has the structure:
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menbered rings containing 1 to 3 oxygen atons and 1 to
3 nitrogen atons such as, but not |imted to,

oxazol yl, isoxazolyl, oxadiazolyl (e.g.,

WO %“ﬁ’ﬂéﬁlh“di azolyl, 1,3, 4-oxadi azol yl , PCT/TE2008/00000%
1, 2, 5-oxadi azolyl, etc.); saturated 3 to 8 nenbered
rings containing lto 2 oxy atons and 1 to 3

ni trogen atons sueh as, but 'not 25limted to,
nDrphollnyI unsat ur at ed condensed heterocyclic groups
cont ai ni ng® ItoZoxygen atons andd to@ nitro /

yl, n adi azql y
-benzhbxa2| I /
unsat ut at' gd e V.[:lﬂ@!’scntﬁlnlﬁhglto:%
sul fur _at ons _and to 3 nitrogen atons
I fgain of et "é‘a”‘{"ae"tst‘h'f* Yyt ory §5{’h‘r %i’or YPs X 'Stlh% a»c‘h %2’&! yis L2
3(dear.p,is 12,2, feortshqnaﬂ‘i ahgagh opduprende, iQindbpendentlychy drzes, yubstituied 8r 4-

ukshbstelidas, Q b, subktitdedor tnﬁ!b?mtéa rajo) cwllc;:alkﬁlc% Akyl, SabidEaied 3

ne red rrn (o]0) I 0 a orrs a
U.angt%%ted ITJP% ﬂ(&l %nnc%g neﬁ)E dg'xﬁgth %SO VIB?ﬁls?f FIS or ed:s ; 211 153.
IrtSPm%Fzrmd@@fPfﬁyllsO og Btvisrdativkor Znvds Hﬂ@atlﬁl}rOa@ed 3to 8

[ooenper ad cdthifl §bodineisat dinP@nds biForuklIX Yikas &k affus:UCh as,
but not Ii mteqbto t hi enyl, d| hydr odi t hi i nyI

di hydr odj t gt ahydr ene
het er ocycl ilc | ng nt ai n| ngll to uI f ons and
Ito 3 nitroger atons’such as, bdt n&t Ilf‘ntedto
{0688z ot Hh eeztgih yﬂthesebabpzlmtehts,adlﬂazbmﬂ{ or Shenk b2, Aor Ry 1,2, 3,4, 5,
ol r i, 2, 3%4],-31'51.} ido, benz atdi, %'Rniéhydrc@&ncsul)st]tuted or unsubstituted Cy.yo alkyl,
robenzo azi
SRR He by Biier SR o oot
congiptyebedigents; yig v isdntinl. AidrgS: GWgehoratmwszr,l}ewmasmbOEmtms uis 0
o (94 is b;it Bi11206 31165 If; kY Is;1 oIS At Ur At ed condensed

[dIZHE" 0‘31){9 hie bo{lg%ts%%&%fﬁ‘dé&%o uha® 3y }f.gﬁﬂctf%o”s such

as benzodi 0X0 enzodi 0x0
unsatuf ated 3yt nmenbered ri ngs ing a o%n
ato B840 P

nd
sul fyr [apons sughl as, but||nagt Il"?ntei t|o

di hydr dbaat hi i nyV: saturated "8 tRf 8 rren‘peréi‘f ri ngs

hﬁ%ﬁa%kﬂ%s@&bb&:ﬁen@ uQBQV 98, @to%:s@ﬁdz !3t400rg t?slﬂ 5 Bls, AEQBis 1,2,
s5uch

Aane;  uns at ur,

R A L K M A e
urlsebeteRdiGh- hﬁllﬂrhyvbstltuﬁmr werbsituted &t @dclt@lbﬂwuorh@?w@@ycl iC
ulshbR@8edGANTA ark'wn th oa;mrmﬁmmmat, am G0l t &k 1,00, 3 50 ¥.GEE1; and pis 3.

TRl 5 RETEREY B s BIRITREY S Y1 07Ol 250

[04338Ins | Incepﬁreembpﬁlgengpécompounds of Formula I, X-Y has the structure;

In certain of these embodiments, uis 0, 1,2, 3,4,0r5;vis0,1,2,3,4,0r 5;tis1,2,3,4,5,0r 6, ris 1, 2,
3,4,0r5;5i80,1,2, 3, 4, or 5; and R® is hydrogen, substituted or unsubstituted Cy.14 alkyl, substituted or
unsubstituted C37 ¢ycloalkyl-Co alkyl, or substituted or unsubstituted aryl-Cg.¢ alkyl. In certain
embodiments, uis 0; vis 0;tis 1,2,3,4, 5, or 6;ris 1 or 2; and s is 3. In some embodimenis, uis 0 or 1; v

isO;tis1,2,0or3,risl;andsis 1 or 2,



10

15

20

25

doubl e- bonded to one or two oxygen atons (sul foxides

and sul fones). For exanple, heterocyclyl groups

i ncl ude tetrahydrot hi ophene, tetrahydrothi ophene
WQi2en8/08EMY t et r ahydr ot hi ophene 1, 1-di oxi de. [PCTABI08S8/000001
enbodi nents heterocyclyl groups contain 5 or 6 ring
menbers. I n other enbodi ne S het erocycl yl groups

i ncl ude nor phol i ne, piperazine, piperidine,

pyrrolidine, imdazole, pyrazole, 1,2, 3-triazole,
(00338, 4- thi ¢eaz0dndodinlddts ef cogotdeof Fordnhle nﬁr&plaahé diregture:

t hi onor phol igge in whieh the S atom of the

t hi onor phol ijne is_bonded to one or re® atons —:;/,Z
py.rr h [ i ne,OJgxa i di | //4{:::>
p [ ol €], i nu [ thiyazone //

' Lg furamy and tetrah Qro i n- IﬂOQ%ﬂQlThe

hr as itute fer

InSa BT ﬂ{g%d&“eﬂté't“ésr BRI FEE L LA YRS PR ITARS
3, %F B isgn3.dfor filaed B |angehne=nlbﬁ'evess indgpehrigniil bydrosen, gybstituted or
unB@ At A QBN s@&ﬁf@d oSG BstifiGed d;e,i‘zﬁ[ohlbﬁ’—dmlﬂﬂhﬁ‘s’lﬁsh\ﬂdt&i Br
unsu%sf?u%%tarélt 8 hék%xfn ce altngrqm (r:r1 Ms u QB {bs tals?an O{J ?,lsog'é tWlfst legrtd 8 is 3.
hszéw PB@ﬁEﬁHPHbZEPyWIOSZH@%hyﬂbéﬁfi%1dazolyl
[0B38h| 0modesdivdrbodaiaals yi compbuiiebtirytaupi, am}azthmhqturﬁnd

2-chl oropyridyl,gw@anong others. [00180] The phrase

"unsubstituted hpteroaryl" refers ¢o unsubstltuted

aromatic er oy yI oupso defi A.
Thus s b tute t erearyl oupw In t are
not fur ,v|n1dazo ,r20¢W z gy

|soxazol ridin benzi m dazol
Insemaﬁw%m%m 'FI‘Fé’y DA bbbk Rereh b s 12
3, hof BF B 01102, 814b% 55 andR atkackroommadngegs itmbmeedemkyymrggbn ghditsd oras
unﬂﬁftﬂhﬂﬂ a,.hake bdl‘BT?tLl[teQ Qr]iﬁsll])s-[ﬁ%%l Qﬁfcﬁﬁ;@ tummhs& @Ibftﬁ@d or
erqc rs to u s | ed_a
unéur%%lﬁ.lteg %l Eﬂeﬁl % ertam embodlments uis v1s 1slt !ZItB, tEi 5, oré( ¥IS lor2;ands

is 3. In some embodiments, u is 0 orl;visO;tis1,2,0or3,ris1l;andsis 1 or 2.

[00333] In certain embodiments of compounds of Formula I, X-Y has the structure:

MM HNATY

In certain of these embodiments, uis 0, 1,2, 3,4,0r5;vis0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6; wis 1, 2,
3,4,0r5;pis1,2,3,4,0r5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C,_;o alkyl, substituted or unsubstituted C,.; cycloalkyl-Co alkyl, or substituted or
unsubstituted aryl-Cys alkyl. In certain embodiments,uisQ; vis0;tis1,2,3,4,5,0r6; wisl;andpis 3,
In some embodiments, uisQor 1; vis0;tis lor2; wis 1;andpis 1 or 2.

[00334] In certain embodiments of compounds of Forimula [, X~ has the structure:

In certain of these embodiments, uis0,1,2,3,4,0r5;vis0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6;1is 1, 2,
3,4,0r58is0,1,2,3,4,0r5; and R® at each occurrence is independently hydrogen, substituted or
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herein in which a hydrogen or carbon bond of the
unsubstituted al kyl group is replaced w t*h a bond to a
heterocyclyl group as defined herein. For WP

R ENFPSIEI8CHE) is an unsubstituted al kyl grouBC /{§2005/000001
25hydrogen atom of the nethyl group is replaced by a
bond to a heterocyelyl grouyp, such as if the carbon of
the nethyl is bonded to carbon 2 of pyridine (one of

t he carbons bonded to the N of the pyridine) or
ugsebstiisels"r-@ alisyl, subsiisfited onensybstinited Cryesy claalid o4 fel, erovhdeiridr i s

u@ﬁbsm&m&t:i, { Uy th RRkmesAehtY, b a.,lok‘y& o lfe 2 ups 45008823 B and s
158 fn some em§olé]1.brrfsg|a¥1ts ﬁ.lystoemd% U{estl)et soIC’y 3y1: 1% Eu;éa is1 oa2S the sant
(HSBler 039 GFS TR EPE TR S F ooy b oyl
has wi.t espect to unsubstituted arall ?ﬂ%:??ﬁo
i ncl tde rou I ch on- Wydro atgg1 b?nded
to a heterwatont¥#n the hete @pyd@yl r Opip t he
3, p&riidl Ay daprids apfl Rgﬁ# wehpecurQerigRdEmhdentyhydagen, substituted or
unshbiidasy, lnta]ld)tl athshi@tar @eipaiye 8l kegdiicyl-c; &A1, & sm;@muted or

en ofr thé
I’UPWB'%?‘*F“EBU‘P édF Opr éfr*F;PF t 'i:j]r%ﬁrﬁ’ $5 affdé’fﬁ I982d with a 35bond

o’ unsub
Howeyar Beg er C
LR AL L RSP BT B P B8 DD AR R
unl.‘slmagt\'}!\ﬁ«%t i gcélallukc%rtaYn emgc{dgnl’éﬂs u 15% v IS 0; t1]§ 1 qej lg or 6; r\].velg iamr& pis 3.
[0l hdh extan yﬂ:logﬂne:g;rowmpcasis ofFbinne o XFehae thastrubagre:

exanple V|n |s an unsubstltut@d al kenyl If a
hydroge |nyI s rle a bond
to a hete IyI up, s i INt|hg & 7 of the

t-r RP- s
In certain of these embodiments, uis 0, 1,2, 3,4,0r5:vis0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6;ris 1, 2,
3,4,0r5;8is0,1,2,3, 4, or 5; and R® is hydrogen, substituted or unsubstituted C,_;o alkyl, substituted or
unsubstituted Cy7 cycloalkyl-Cpg alkyl, or substituted or unsubstituted aryl-Cg s alkyl. In eertain
embodiment, uis 0; vis 0;tis 1, 2, 3, 4, 5, or 6; ris 1 or 2; and s is 3. In some embodiments,uis 0 or 1; v
is0;tis1,2,0r3,risI;andsis 1 or 2,
[00337] In one embodiment X-Y has the formula:

O b
O

In certain of these embodiments, vis 0,1,2,3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3,4,0r5;5is0, 1, 2,
3, 4, or 5;; and R® is hydrogen, substituted or unsubstituted C;.;q alkyl, substituted or unsubstituted Cs.;
cycloalkyl-Co. alkyl, or substituted or unsubstituted aryl~Cp alkyl, In certain embodiments, vis 0; tis 1,
2,3,4,5,or6;rislor2;sisorl.

[00338) In compounds having Formula I wherein L has the formula —-X-Y-Z, the reactive group Z
contains 8 moiety capable of forming a covalent linkage with an amino acid in a combining site of an
antibody. For example, Z may be substituted alkyl, substituted cycioalkyl, substituted aryl, substituted
arylalkyl, substituted heterocyclyl, or substituted heterocyclylalkyl, wherein at least one substituent is 2 1,3~

diketone moiety, an acyl beta-lactam, an active ester, an alpha-haloketone, an aldehyde, a maleimide, a
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41 vinyl is bonded to carbon 2 of pyridine or carbons

3 or 4 of the pyridine, then the conpound i s an

unsubstituted heterocyclylal kenyl group. [00184] The

Wih?ag/es148ubst i t ut ed het erocycl yl al kenyl " hasP¢HEE280(pa0001

meaning wth respect to unsubstituted

heterocyclylalkenyl gr oups &pat "substituted

aral kenyl" has with respect to unsubstituted

5ar al kenyl groups. However, a substituted

ldoieriesdn @rGydrikiey hred gt @ jolaceginide) pn tﬁtlrﬁ,(} hydride) ks egpkiod) (iSsoingsuch

emﬁhﬁgmgz@gmﬂmnﬁqugen atomis bonded to a heteroatom
rocy rou t he h ter cl Ikenyl

el s P e SRt g A BRL o §

eW‘H’é‘“‘B‘FPfD'@Y@F@ieﬁE"a\eN Bepdgfay ae fpms@winetthmﬂ freumyduchys thespshown in

FIAWRESSTHLE eruphiresys € may s ib&isiblk tivaah Boads @D YaVeyhddophilys Bislips

(Jgetﬁtesm Ey&a%&ﬁjk‘%ﬁhs‘) ﬁut&ttmﬂt Y ngcr PURSRLR, gﬁfnﬁm §iflctures A-

drogen or._car

C@F}EIHH%% i ’FRETSE’HS“B"F‘F”E‘W(XPI“’I’ Eff‘ Bup S G Bt ta‘e%ea @Mct’ B~ & *198bnd
thergofa THe swbstitusyieinay alsgindudp 2 grenpaieh spedioh dkeyinalkyd oxoalkyl,

oﬁmml &@uk@cyetrylh&n@ dnﬁnoﬁﬂ:nﬂ %ubmtytﬁ Uﬁlﬁﬂkyﬁ |sdlf%‘>él1&){}ll ogstlmtmynyl
glig)l)l}) oigxoa%ﬁ q:‘ﬁosghoi;]lgetng pﬁtos hoia k In)ﬁ oy 9\ gtgzzhsl'cl)%oulds f?rrr&a rmg s%ucgure
SRR B eess B Gy Pl b@ﬁdéecpheteroaeogr 815 Harepps hat form
repyritilchiovaent GbndCiadIe the anddif; mﬂhe,afld dileeredotite prelbpa enconlipaedd by fi@cture
G%@ﬁ@gﬂ@g F'I@UI'@% 1%&%&%%&%@ otl;@hrﬁgr(?&éﬁgé é{'!)t@i M % reversible
co%tralgnltjl?dnds, e.g., structures B, G, H, and, where X is not a leaving group, E and F.

[0D340] Z reactive groups that form an irreversible covalent bond with a combining site of an
antibody include structures D-G in FIGURE 7 (e.g., when G is an imidate) and structures A, C, and D of
FIGURE 8. When X is a leaving group, structures E and F of FIGURE 8 may also form irreversible
covalent bonds. Such structures are useful for irreversibly attaching a targeting agent-linker to a reactive
nucleophilic group in a combining site of an antibody.

[00341] In other such embodiments, Z is a 1,3-diketone moiety. In still other such embodiments; Z is
alkyl substituted by a 1,3-diketone moiety. In one embodiment, Z has the structure;

M
9

wherein q = (-5, In another embodiment, Z has the structure:
[00342] One linker for use in GA targeting compounds and for preparing GA targeting agent-linker

compounds includes a 1,3-diketone reactive group as Z. In one embodiment of Formula [, L has the

structure:

0 O 0 O
%H\/[\/O}\H/\ )\H)\
N N
| 'b
v t "w Rb p R q
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[ 00186] The phrase "substituted heterocyclylaficynyl™

has the sane neaning with respect to 15unsubsti:t ut ecl
het er ocycl yl al kynyl groups that "substituted

WO HORYHIYI8" has with respect to unsubstitut edPCT/IE2008/000001
aral | cynyl groups. However, a substituted

het erocycl yl al | cynyl group @I so includes groups in

whi ch a non- hydrogen atomis bonded to a heteroatomin
t he heterocyclyl group of the heterocyclylallcynyl

e Besedmbadment3litis 0012, 3, 1,51 & €i6l1, B3, 4, 8, oné; WiOY 213, BbrGAiE N2, 3,

4%@? gﬁ i, 5}% dnb Rt Qfn cul%npqu ih beﬁ?éh@'hb&é@@ny %ub&ﬂh&ﬁ?r

e R e R L sl LRSI 2

uBdtindedoge.ctioinb srtairgpbaideds Hiy 0ais B.ENH 4,t500r & wial;lpdes: @t aimo,
1Qforanm@ctnla%wdﬁﬁnwnguwﬂ&ywsdl fs K ¥il2; S QWP oAs defi ned

ein.. [0018 ubst i t ut ed al koxy" refers
[u'H;%E]a hyla!::eoxnfn%c-irments % ?al Lshas estrhcptrehe bond to the

hydrqgen atomis.repl aced y ond to
f ot Ogub ut ’%r
eiln.” 25[ 00189] A™ pharfimac ut cal

i ncl udes a salt wtthvanRPnorgam c B se, orgam cq base;
mc%fn%%ésgenﬁsduﬁomsw O@RMioCs, @%Hjt ;s Ph, 3b@§'096 Qfis 28,130, 8}5% e, 3,

L nor gani c n
N i e
Caaalliyh subrsitugel! or uggubsdtituied CoaicbilkmrCaiatiylroagpheibited pn upsubstituted aryl-Co

aneﬁh lezdﬁbimmb@dﬂﬁien%mmt a1, 258k tsSor 8fw i01; g ABI /d HBSAS2, b BC Inld6les

exa Joethyl amne, Lo thyI am ne, pyridine,
embOd'm nltsthb %Srl}z?\rnc‘)r”sr%i’ € Ur&i e%?]a%ol%am ne, and
[“P-"f“f‘let hdﬁ%ﬁ%d‘mﬁlﬁ@waﬁlﬂﬁ?@ﬁwcﬁ%m ds include, for

30exanpl e, hydrochloric acod, hyﬁroborl agid, rotri@

ac sulfuric_adgild, d p i C
\ )
v R0 P

t w

In certain of these embodiments, vis 0, 1,2, 3,4,0r 5;tis 1,2,3,4, 5,0or6; wis 1,2,3,4,0r5;pis 1,2, 3,
4,0r5,qis0,1,2, 3,4, or 5; and RP at each oceurrence is independently hydrogen, substituted or
unsubstituted C;.;o alkyl, substituted or unsubstituted Cs.; cycloalkyl-Cy.¢ alkyl, or substituted or
unsubstituted aryl-Cp.s glkyl. In certain embodiments, vis0;tis 1,2, 3,4, 5,0r6; wis I; pis 3; and qis 0,
1,2, 0r 3. Insome embodiments, vis 0;tis lor2; wis 1;pisl or2;andqis 1 or2.

[00345] In certain embodiments of Formula I, L has the structure:

o
o
% 'ﬁ
v tt r RP s q° 0

In certain of these embodiments, vis 0, 1,2, 3,4,0r 5;tis 1,2,3,4,5,0r6;ris 1,2, 3,4, 0r5;5i5 0, 1, 2,
3,4,0r5;qis0,1,2,3,4,0r5; and R%is hydrogen, substituted or unsubstituted Cy., alkyl, substituted or
unsubstituted Cs.; cycloalkyl-Cy s alkyl, or substituted or unsubstituted aryl-Cy.g alkyl. In certain
embodiments, vis 0;tis 1,2,3,4,5,0or6;ris 1 or2; s is 3; and qis 0, 1, 2, or 3. In some embodiments, v
1s0;tis1,2,0r3,ris 1;sis l or2;and qis L or 2.

[00346] In certain embodiments of Formula I, L has the structure:
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organi c acids include, for exanple, formc acid,

acetic acid, trifluoroacetic acid, fumaric acid,

oxalic acid, tartaric acid, maleic acid, citric acid,

WO BHE¢1%ci d, nalic acid, methanesul fonic a®Ca/IE2008/000001
benzenesul foni c acid, and p-tol uenesul fonic acid.

Salts of basic am no aci dsgihncl ude, for exanple,
arginine, lysine and omthine. Acidic am no acids

i nclude, for exanple, aspartic acid and glutam c acid.
35[00190]"Tautoners" refers to isoneric fo
co und hat ar ui | i-bg i = : gr. The

0 ; snd on

{?‘t, nvir nmsnt t orrpgl . i) and 5y be

di f f eent dependi rig upoan ors exan‘pl e, Whet her t he
Ineaﬂipemm emBodanem) viisth, DL, 314$or|5n iA1)2,0r4gR Bi6Er 0T, 2, 34E oBEHICQUS,

3,38 éJEEs‘B”l 2,59 or?xﬁm ﬁ]ydrbgén,@ﬂﬁﬁuﬂé&%r &%Ls‘d{u 28;. Bug Jﬁ@ QBRRited or

are i call br1'um
e P L oo
entbedirhaiamris); 0f 1,8.8cH 5,0t Hels 1 ovss is Bauiqlis, UAdes.Jh aod edbpdiaers, v
is 8 Kish I2eg3|rn_r, lt h?l &tand gisMyde variety of functional

[o%r ups In%e E@;mema?&gfgﬁ{ggi&a@ﬁ%@' bit tautonerism

al | o Fornulas I, 11,
and |11 are Mﬁthln thQ)scope of the present ention
91]T ccofdin t Hedi nye& t| n may
spe Iy RYUr @it /dr 4t on y occur
ma ufactur |pr 4 orOconpasitions

corrpr|3| ng the co ounds or the h ydratton may occur
In grpfaip °ft“?eFFé°mH‘t§é“e{“b str?el o Sctdnh %lﬁzﬁ Bfier iph 23k or 38is 0, 1,2,
3, eom;qundlsz of DB 82§ Bi@roba snbstitntae Linwbitinged &% alkhd sibytinitddwe S

unkyBifateh €4 c}c%alﬁﬁ cp a‘ﬂglr Mg&stntu;m%r LﬁéiB{txﬁﬁﬁ brﬂnc y Qlfq@ dlrn WUGhain
Hpot es.a {I vat [MRceut | cal

CIRVERIR ‘c’a g ‘hé’t"WJé‘S&P’ S‘S%aﬁ’qw st & Taseme Shredeents. v
lS‘MIEﬂ»@HFﬂ ri); tihkeordend giak pnde has enhanced del i very

(083" AC trfedtabd dnbirdRil ot FORIR D B Whd te sRlude as conpared to
the dgug. and is transforngd |nto t he _d

W cal_pro ? See, @

f i¢he Fu%@S 1 (19‘81) gdgaard
DeS| n of Pr odr.u aar,

Inglrtgxge/fltlgfe cmR%iW ks (lléé’éﬁ or Sa'%a[l ﬁqé eBB lﬁl ét é% org wisl,2,

3, OO pristh. 25hd. oGF: Hitenl. 3, 3Th e SRisd Rirbesot cogfirened is B@B@néentbfhydrogen

subbIEHE P Bndtibst@ Sted A3, Rlk@ GubstithvbaGr @bkt C{, LRRAky1-CIIANS ), ortshitituted

or %I}SSIRE)IRT [ ug'l-%ﬁ_% e Indc% a.mt%m %grt}cgt%t%lg.troﬁglfa Igig 1 gfe} g,tgd)rG W is }fﬁ |s1(3

ans
andq ig @ 1, 2, or 3, In some embodiments, uisOor1;vis0;tis 1 or2; wis 1;pis 1 or 2; andqlslor2

[00349] In eertain embodiments of Formula I, L has the structure;

0 o o) 0 0o O
W MM
u v t w P = q

In certain of these embodiments, uis 0,1,2,3,4,0r5;vis0,1,2,3,4,0r5;tis 1,2, 3,4, 5,0r6; wis 1, 2,

3,4,0r5;pis 1,2,3,4,0r5;qis 0, 1,2, 3, 4, or 5; and R” at each occurrence is independently hydrogen,
substituted or unsubstituted C;.;o alkyl, substituted or unsubstituted C;.5 cycloalkyl-Cy.¢ alkyl, or substituted
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effects or toxicity of a drug, inprove the flavor of a
drug, or to alter other characteristics or properties

of a dru [ 00193] Conpounds of the present invention
WR1058%4Bhr i ched or resol ved optical i sonersPST/TEZ(8/49po0L
all asymmetric atons as are apparent fromthe
depictions. Both racem c angk di astereoneric m xtures,

as 20 well as the individual optical isoners can be

i sol ated or synthesized so as to be substantially free
opfusubstiviedl arpinGon tlikodnie cérigin enbodiinerds eis Bairds icl, pard herGwisAl pis 3;
MG, B 2SF §.0h SRS diftlertls, Wis ;R isn otzha iSIEPP €orQf anl BB 1 or2.

[till]%\‘ﬁnt : @ertm[igrgbjog' ntso??onmﬁhnﬂ hag ?‘Xc protect I ng group”

herern r ers a’‘car oxy ¢ acid protectlng

enpl o§ o bI ock -or Qor ot e 9
t b8 i d
her fu t ifonall, of Nt heXeo a'i"é

carri®d out. Carboxy pFVot ct| ng Brobips ate di scflose
Il danaid dPihese dfbo@MeEpl i€0, 1@, €@ nes; vizlpt, 2614, #e; 1@ 10UPH, 5,606, wis1, 2,

3G &%%%19?15”4 E}%S+ 89, 1PRor %a?%%ﬂa?%éﬁhcogcggglﬁe\;\! lll%}{eﬁ&ncﬁﬂ@& ped EW

‘l‘b@f‘”é‘idé'rﬂ?%"’mf“ﬁd S'dhﬁ“’t’yl Eﬂ‘is““%d %‘é‘F”rﬂ‘Eﬁ’R‘&Fe @fyé‘e‘t“fyh&@*k&fbs“&%%ﬂted

ohssubisied ag-@. pkdin ugtain whiediebys, ¢ e visar 1o % 3pk Hbetc tisngp is 3;
aflifqQ4D 1,8 803, nﬁs&n%@;qgohaﬁem ERY.EH 1lohb: w.svlop Y or of i g B% DI €,

S$iS ase blologlcally
b°‘}'¥‘er\—T°fF°<§rH“]a Igjlﬁlgﬂs %e t%‘f é"fl a pr ovi de a

[0%5%5?/ mat lln certa

ussi on
]

Irkc%{a%ro?p t%g cnl-;]b§éjl%entsclﬁ F 9?3 Qropii%?sg lng,Iigir 8@1[{%3 laf % 4\1\?0 6;ris 1,2,

It @ridi Y bRy Higeua = 1t hé 4 sreetR |"-‘d’ﬁdf?ﬁ°" ala?vw&s& 91y bsgiisd Crato
aky), sidaguig@ieningibltitited Canslcl@ik@ital O] afsibatithtédet chsybstiged aryl-Co.¢ alkyl,

Ilpc%ﬁlrehp(ﬁgneh@ E‘J 037 IS E’ Eﬂsqrht 3, N% or 6'?}’1534592 §é§ ams 6,;2118-’3 GQE%me

e'Ei"’E“‘efE&R J6\9\/§’|<1r" is ‘i‘étsr‘ﬁh%tfrﬁsolnp ‘Eé{"t2 a"gilsi?rfg 1782 ( 1970)
[40p52] di Sle barsin eratmdipfntasiiFahuler lehantae trbguri: ncor por at ed

herein by 35 reference. Exanples of esters uge as
conpou ant ai ni ng can

a .y bl e

Des Th%‘o y (ES.

u eaq. ),v Per garmr TESSRP oK (19&
ln&g fgselnnc%oé)ggn 3 docgﬁ{)géx gérllsp qut. ; n ?tls 1 2 3, 4 5 OF&IIS 1,2,
3@8°r a1 syl 2(%eh 6.5 9 w@tlh%/ﬁ 4 ‘l‘éf g4 R” (b‘irhl"%f%,gﬁ"ﬁ fuasﬂyﬂeé alttwbsafhfed Cl 10
alkil QuHstitdé & )or unhﬁ];ti@.@e]d logyelvsloalkyl-Co.s alkyl, or substituted or unsubstituted aryl-Cg.g alkyl,
In certain embodiments, uis O; vis 0;tis 1,2,3, 4,5, or6;ris l or2;8is3; and qis 0, 1, 2, or3. Insome
embodiments, uis0or1; vis0;tis 1,2,or3,risl;sislor2;and qis 1 or 2.
[00353] In certain embodiments of Formula I, T. has the structure:

i 0 i N
MM SK OAY
u v tr R s q o 0
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al kenyl ; cycl oal kyl and substituted derivatives

t hereof such as cycl ohexyl, cyclopentyl and the |ike;
cycloallcylallcyl and substituted derivatives thereof
VE2098/884By cl ohexyl net hyl , cycl opentyl net hyl BEHTE2AS/000001
i ke; arylallcyl, for exanple, phenethyl or benzyl and
substituted derivatives thq?ﬁof such as al koxybenzyl

50r nitrobenzyl groups and e like; arylal kenyl, for
exanpl e, phenyl ethenyl and the like; aryl and

Isgitpdt of thest enbodiwenisynait §, V.68'53, B.lvet: @ 610, 1, £.614, @Xaigdl 2 3, 4,5, or6;ris 1, 2,

39r brRAANY L, 223904 ontﬂﬂﬁ ish) ll(.'!? or den@i{thylll}@lﬂéeﬂ Q@Jstlﬁ){éd of ﬁsdﬂstﬂuted Cr1o

X,
R S Rl Tyt B R Be5 sio.
W@W’P@)@}Pn‘éﬂlmﬂVlspéﬁb@t%lﬁ)ﬁl%ﬁyﬁétOWFls-'* andqis 0.1,2, 0r3. In some
emi®ONmaltLi i b oxyneb;h i1, 2, &3 1040 Dol @xyis 2 de3et hyl

[O%SSCI]OI V?/l:n Qéﬁlalg ér)(do)tmmls i‘on)ﬁlla 1, L has the structure:

1- (propionyloxy)-1- pi v onynetﬁgl
|on b t hyl dythe
S A S
y |ﬁ ro Cc'ar bonyl

Irtc\élgarno ﬁ?yﬁ%@é@%@%@?@ivéﬁﬁ ? vis0,1,2,3,4,0r5tis 1,2,3,4,5, 0r6; wis 1,2,
3dng|5 dih%ab(? |3C‘06_P@Oq’1‘§' p, é,)@’/.’h-é,tohgg |a.ndéh g} cach eccprickee is independently hydrogen,
subftiBiyed Opaiisubdrituiel C,. ,osau@hsuaﬁtukaesrlumbél.tw@etyhydmyl Ca.s alkyl, or substituted
orqlgﬂl SQ%LQT% &Blﬁlﬁ}l/alﬂgen& fqnbo?lme%ts u;ho vis0;tis 1,2,3,4,5,0r6; wis 1; pis 3;

'oxya
“'Hélr’ﬁé’&/l E’d’f %dﬁiﬂ"&%ﬁ?@?ﬁ% uis %‘”Be‘h‘i?f ti éP't?o‘WIlwéﬁ/b?fﬁ;FPd HiRdor 2
[00¥58] | i Kie pertaih kmmgdmmtsbowhwd IKlyHas thsstraduras
nethoxycarbonylnethyl cyclohgxquyycarb =

ho p h |ka' ]
I yca yaI uch a
neth@ carbonyloxyne y w n@but @arbonylo VALL:

- ethoxycarbon%lox% ¥
IoE et GO R PORFEe bt DL, BOryh St i 3 pideh ors wis .2,
3.3 drpichabBohySants aod 3, ek 5 aglRE bt e@B occurrence is independently hydrogen,
substiEl i AW RLDON &/Jll@muﬁs@lﬁﬁ& mhsu@ngkectcfgecylﬂbzm@: -Cos alkyl, or substituted

orﬁlgiuﬁvw%qrﬁclgégﬁg%am no%ﬁ%‘%ﬁiﬂ uxaﬁals% tés lr:f ‘% 4,5, 0or6;wis1;pis 3;

arg|afeedn b il ondvi Imesak probpfiments il 0 erd; vde@t iy Il end mﬁmmwr 2pndia is her 2.
[dodske; iR teREiR EptadineGaf Ramyd IOXydé dubyle: sSuch as

4 met hyl pi perazi nyl car bonyl oxy netoI and e |iks;
IcyI r bony.
e T A
t'ly am hotar bonyl nd “ hke;
olen-4- a c
1 °§“"§“°B\lﬂ?5§?“z"ﬁg‘8‘3?8 S b ST ER P, ly%/-%')r?eftr TR ELY N
3,4 gk &5p ik & 3(BorPrEnl-22or 3yend B akadh owx@qn@nmmdegewhﬂmyqrogen

subsfieied aSundubstiRRen Y ozt a¥sfituitd FuatbiXetd G NeydoNENEL bl}éh oAdubktituted
or, Uﬂiubstlél!{(!?ar{li(,oo;l%?]ilr ?tan rnbr%u:nentspr O g?sto' nﬁ %EOUP or 6Ow is 1' pis3;

tetérs t'o tfiose”
afEBFSr?E bAged b pmperpodments 'hléﬂ N—lt‘@ﬁ?ﬂ Bl 2oF isdip lah?rﬁdn ‘UF glor 3.

[00357)0 € Pt Th ebetaif Embbdimisof ekl /L afhadugioup agai nst

=IO Y
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undesirabl e reactions during synthetic procedures.

Commonly used N-protecting groups are diselosed in,

for exanple, G eene, Protective Goups in Organic
WO RINGE814E3  John W ey & Sons, New York (1981 PCTiEA08§000001

is hereby inenporated by reference. N-protecting

groups conprise acyl groupgysuch as fornyl, acetyl,

propi onyl, pivaloyl, t-butylacetyl, 2-chloroacetyl,

2- bronoacetyl, trifluoroacetyl, trichloroacetyl,
In3@tainoffhgsgdmbodimenisituidioh 8riok yrae e ki, 2, B 4chbidisdiFud Yridr6iris 1, 2,
3,0803Q%kb, 1, 4300br6] DG D20y b, or # aldAROBRIARBAEOYIbstitutdd or unsubstituted Ci.10
oGRS B0 RS LGP B R 5.
g sretiacTor KPnd Gobps: S Hcns a8 1 fenvsd a34adHh bériyd: Insome
enpodiénGruGbhEa 2)M 0% Vie BB Ry s 1; spamet haxdadens gl oxycar bonyl ,
[ofbs)i t I GPERAYLBANEA BOidhia 2 1 hbdtheQRR%Y | OXycar bonyl ,

pbronobenzyl oxycar bonyl ,

3, 4-di met hoxybenzyl oxycar bony) ,

. . r RP S
2-ni tro-4,5-di met hoxybenzyl oxycar bonyl ,
Ingertgin 51 thesq embedifeprty. hds Pz Y POXY s oty 2, 3. 4, or 55tis 1,2, 3,4, 5,0r 65 ris 1, 2,
3,4,of BsRBiopheny a5) gide, Mt Hy lbes; Baxye ardedydubsti@tedor disubstituted Cyyo

allgyg %u?)ﬁ%/u&g )b;lﬁl%g&l&%%?%%ﬁé c?:%?y_%—%%?t{/ﬁ?(l Ce gu?s?ip.%lg rt)]ry ulns:ubstituted aryl-Co.g alkyl.

oxyea
Ingi P GPOBTRLE RO EHF bardyl 5. o 12ie] S3Tioh s/ hRiEhy some
endbbdieenisoets o myis 0; niet,Rox §,¢ &N 3artyk 2; amd diyl @2y car bonyl ,

(08369, 2, Tn dehdifdplbHiRaE BOXHRRT, PARMhe smRidRNOXYy Car bonyl ,
4-ni tr ophenoxycar bonyl, fluorenyl-9-nethoxycarbonyl,

cy pent yl gxycar bonyl amant ylLo
C e G 0 hi ety L]

i Ke;| &l kyl |gr btips such| RS ben?% : el hy!l |
benzyPoxynethylv and thetli'Re; B ] groupﬁosuchcbs

Stri hyl silyl an ike..ln.s nmbod, ts, .
g Bk Rl 100 L s 6oy P RE I R i e
3, frioy &k 51 1, 2 B AR 1A vl 2yt 3 oS il dsager epifuted pragfatituted Coio
a9, SulbHiike ByOhIWBEtifided O YRR EIRO O, aillt FoRBBstituted or unsubstituted aryl~Co.s alkyl.
Tn ber2H bV SN EAL RO o, iBPD)s; 4, 2166, PENZW] QXY %l%qu?s‘%f}’,'z, of £33 dotme

embodiments,uis0or 1;vis0;tis 1,2,0r3,ris 1;5is 1 or 2; and qis2 or 3.

[00360] In certain embodiments of Formula I, L has the structure:

Rb
] O 0 Q 0
N 0
NG HT\/TH/\*HJ\
ug v t "w R p RP q

In certain of these embodiments, uis 0,1,2,3,4,0r5;vis0,1,2,3,4,0r5;tis 1,2, 3,4,5, or6; wis 1, 2,

3,4,0r5;pis1,2,3,4,0r5;qis0,1,2,3,4,0r 5; and R® at each occurrence is independently hydrogen,
substituted or unsubstituted C,.;o alkyl, substituted or unsubstituted Cs_; cycloalkyl-Cy ¢ alkyl, or substituted
or unsubstituted aryl-Co alkyl. In certain embodiments, uis 0; vis 0;tis 1,2,3,4, 5,0r6; wis 1; pis 3;
andqis 0, 1,2, or3. In some embodiments, uisOor 1;vis 0;tis 1or2; wis I;pis1 or2;andqis1or2.
[00361] In certain embodiments of Formula I, L has the structure:
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[ 001961As used herein, "halo,"” "halogen," or "halide"
refers to F, A, Br or |I. 1001971As used herein, the
abbrevi ations for any protective groups, am no acids,
V0 2888418 onpounds 10are, unl ess indi cat ed oPREMNI08AH00001
in accord with their common usage, recognized
abbrevi ations, or the | UPAGy UB Conm ssion on
Bi ochem cal Nomencl ature I'ochem 11:942- 944 (1972).
[001981As used herein, subst antially pure" means
sufficie l’ly hormgeneous to appear, free
e tablel riti ggras detepni dby
?ﬁiﬁﬂ‘ %h 4, SR |Pgh¥gper
l'i qui é)chromat ography (FTPLC), used by 15t hose o?
InShtialnlof these énfbadiaents, i), A25HESr U, 1pAJB.i4tdy 5;tB11,2,3, 4,5, 0r 6; wis 1,2,
3,3 ;G ﬁ@falz%or@%?o s@0314toh@5ndeustwﬂccmxeL k 'uﬁ@;t:ﬂdg-ﬂy HYaidLed,

SUSS#]S]b ?r unSél mtg%:g‘h“ agcgl Sélgﬁmwg?rx:is{xbgt} l&ed%p cfygﬁﬁﬁ%] o6 alkyI or substituted
oraipsupstituted g+ Co@#lkyﬂ Hecesmbmbah@@ts uNEE: Wi 8ig isflok 3 uT prf6 & &tli roms;
adfy is@PIP.QEN dﬁsoh@exﬂ;l’o&ﬂblﬁﬁq iSO a0d; tial bry; wRerPieadrkyanddis Eor 2.

[09§%gig°“'19§en .I'ie‘%‘nb‘éﬂr%"r‘{f‘s of F&h‘aCiSLehaPtﬁeémchue in the art. A

tantra em ca pure compound may, hovever,
be a mx ure of stereoisonersg Inosuch i Astancesg o
[)
@

atl i ncr the R N
und~l [ SN
"b| |ca t|V|tytr theRbn vivoatqvit

t t
In% rtagilootﬁgpél%n%g Iherm%gjngtﬁzlesi ?ﬁasf 9{5 Oq ’F’ﬁ 0'11'15)% Sq;]f%/ 48%0r6 wis 1,2,

3, éd=\=n‘S Riisle £ at% B UF O & 2B ApEUhat ea‘t‘f@?fﬁ‘ffé‘iet*ﬁ "aﬂﬁpeeflentbthwéqﬂem
subdtijated] sramnsulbiitote DG k], Mbstituted dir)dnstlﬂﬁﬂuﬂed&lmﬂmse,s alkyl, or substituted

ortupsgﬂsatgt@&'lﬂlfcn_?&fq@ Gh &nﬁﬁ‘gnb{?ﬁﬁ{nﬂﬁﬁﬁ#@ s 6’4 llS 1a§§ |4V§ BryG 9 fs L;pis3;

Su CO ounas, osl tlons, and m Xt ur
and q?sl'b or3. In someembo!lrgents uisCorl;visO;tislor2; wis I; pis 1 or2;and qis 2 or 3.
[00363] In certain embodiments of Formula I, L has the structure:

Re

| 0

N O

y "~
ug v t- r RPM g q© ©

In certain of these embodiments, uis 0, 1,2, 3,5,0r5;vis 0,1,2,3,4,0r 5; tis 1,2,3,4,5, or6;1ris 1, 2,
3,4,0r5sis0,1,2,3,4,0r5;qis 0,1,2,3,4, or 5; and R® at each occurrence is independently hydrogen,
substituted or unsubstituted C;.;4 alkyl, substituted or unsubstituted C; 7 cycloalkyl-Cy.s alkyl, or substituted
or unsubstituted aryl-Cos alkyl. In certain embodiments, uisQ; vis0;tis1,2,3,4,5,or6;ris lor2;sis
3;andqis0, 1, 2, or 3. In some embodiments,uisOor1;vis0;tis1,2,or3,ris l;sisl or2;and gis 1
or 2.

[00364] In certain embodiments of Formula I, L has the structure:

A O Y

In certain of these embodiments, uis 0,1, 2,3, 5,0r5;vis 0, 1,2,3,4,0r 5;tis 1,2, 3,4, 5, 0r 6;1is 1, 2,
3,4,0r5;5is0,1,2,3,4,0r5;qis0, 1,2, 3, 4, or 5; and R” at each oceurrence is independently hydrogen,
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251002001As used herein, "pharmacokinetics" refers to
the concentration of an adm nistered conpound in the
serum over tinme. Pharnacodynamics refers to the
WOoRpwentH® i on of an adm ni stered conpound i nPCEAERSHS/000001
and nontarget tissues over tinme and the effects on the
target tissue (efficacy) anggthe non-target tissue
(toxicity). Inprovenments in,” for exanple,

phar macoki neti cs or phar macodynam' cs can be desi gned
shtStftutedl op@kubbtibitd &Y, 1o magn,gﬂatstituwg o @&Bditud CH ol oaigi-Cad alkqig® Ribstituted

of ﬁngﬂstf’f)u%dg%l Hu_;,a ?rbkn%m’:ol 1%%%:9?% Q/r:s 0b yls ngjl i%l n9 %stl]ng sis
I nNKer 8 changi ubrt
*endn §e, L2 )If&Sf’Tfmbelewé Ul Gyréds Heb gPh % ‘Sp‘H’F %lgfé’sq is 1

oan effective anount™ and "therapeuti cal I y effective
[EBRYNT " micEaflembRinRntdFFGmAY, L has ke Mucthr® Provi de
concentratipns high enough to inpart a benefici al
ef fect, e.%., an amel ioratiog of synptons, on the

[ ent The i ¢ thgr apeutN C§ N

Je oo b o

pen pon |etyo torky b /(0
di sorde? bei ng treated, he severlty 35 of th8
Inj¢egain of these embpdimgisy, uvpxly2 85, arhe ishbéi X 4 or scunpdudnt 5. ot heis 1, 2,
[ RoHses 06, 1,204 Rk 5&;rsa>t1' 03 3; LRR" ft 3deRoctifirech B BagBRIGHIPhydfokia,
5&9%%%P&ub£tm?ed &J st%fted%[ u‘%ﬁmﬁ[&& o ,E%i%al%ﬁ \:*9% ahkglsoq Aplifhiea

I nation _or
OhFEHpstiftis g’ﬁ‘t‘C°-5§’éX‘ ]“d‘f"é"t“ em%?ﬁ'awﬁ%wéf’dlls%@al 213 b o figis °r2 sis
3sdndg 8011, 2, e Il sok@enfoadimants,s: isvadr I; vikd0onm1, 2,1ar 3, hie 1;exdli €@ knd qis 2
o arts and sciences. Various general considerations

to _account in dete ning the "therapeutically
[@?‘%‘ggctl Peerafstibaimens o Fim He\}rﬁf}' U HBESof skill in the
riﬂaredescrlbed eggln@lma .G ,qet @l .,
0(Q b

P | o '
cB, a i 1IN Qy;
Re S/ Phar wc@P Sci ce§ 17th d'q Mack

Incerkt)am c?nllesg%nlg%mbntEaSBqnz Brt]ltolro% Spf d\/ Ulé tlsl] 5% .PQ or6;wis 1,2,

3t4a?rg?ert i hg %ﬁpsoaﬁ&sl Fh “V\Wﬁﬁ’éﬁd%ﬁ\‘ E’P“'&Pb‘é‘fqnﬁ"gs lw%@%ﬂ@rdéom
sabetingd dendnbupstitited KCed alkyd) sebstinded ot unsubgitugd €0 cy@foalbyt-CadutklylD@ shipstituted
of 000tk ByRBQLRAT 1RSRRChbodinB®s, P 6380Y: 11k w@m s QPs; wis1; pis 3

ods of .al.tering at | east one EI pSIS'ICO _J,' andq is1
r

-

n u S
and q(‘;s 0, (f,%, or 3. In still some embodiments, uisQor 1;vis0;tis 1 or2; wi
or 2,
[00367] In certain embodiments of Formula T, L. has the structure:

b
R 0 0 o 0
N 0]
&H\HT\/TH/\*H)\
u v t ‘w RO p R q

In certain of these embodiments, wis 0,1, 2, 3,4,0r5; vis 0, 1,2, 3,4,0r 5;tis 1,2, 3,4, 5,0r6; wis 1,2,
3,4,0r5;pis 1,2,3,4,0r 5, qis 0, 1,2, 3,4, or 5; and R® at each occurrence is independently hydrogen,
substituted or unsubstituted C,.,q alkyl, substituted or unsubstituted Cs 5 cycloalkyl-Co alkyl, or substituted
or unsubstituted aryl-Cg alkyl. In certain embodiments, uis 0; vis 0;tis 1,2,3, 4, 5,0r6; wis 1; pis 3;
andqis 0, 1,2, or 3. In some embodiments, uisOor I;vis0;tislor2:wisl;pis1or2;andqis 1 or2.
[00368] In certain embodiments of Formula 1, L has the structure:
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bi ol ogi cal characteristic of a GA targeting agent. The
nmet hods i nclude covalently linking a GA targeting
agent to a conbining site of an anti body, either
worzewstisis1dr t hough a |inker. Characteristics mfrgiedveno
10 targeting agent that may be nodified include, but
are not limted to, bindin? affinity, susceptibility
to degradation (e.g., by p %teases) phar macoki neti cs,
phanmmodynani es, immunogenicity, solubility,
I|p0phPI|C|ty, hydrophilicit hydrophoo

tallNI y1([gi t hergqrpre _or bl e p
p %ﬁ 0 r e X N
|atIva ant i dwbl,)gdln andgt he d. Al so

the Biol ogi cal potency of a partPcuI ar GA targédting
In GegENS theRymideimiens n B8Se2 3,.8yor 5ives QY dJ 3 4, ars; OF 1, 2.13e4, fof R @tiol; 2,
3,4, 6 i 9 agas) ol REs@ Vi, 8l eldzf MRt eacmwngegymde%eeenﬁm&géeﬁ
subété%a‘#lé%u Et%}% &;Ij ]é_%lg’g suéb]stftl.ge tma.*nsﬁu?%ﬁ%% #Jd ﬁ;g:?oalg# ?I’ﬁfﬁ?l or substituted
or yysubkiituteg atylo Cls@lkijo Irseftalypmbpdipnenth s Py is ¢ Hie L. &r%t 4. Bod§ wis 1, pis 3;
and 5 §,11,200rQf In SorfeRmbRAMBAL, L RO £QIROURD FRW IGEPRN 34 2 Yhd qis 2 or 3.
[00% endy thr%;nQr%LodLFﬁﬁts&Fs’mu@I EIRLL GlLl2ed GA targeting

nt N Vivo n one asp ect ™t he invention

thod for |nereasing jhe effectlve

rovj des,
2 20 ano herﬁ%ﬁ?l\l hq @
pr fes hods foft ul @PI ngs t Be

i ndi acPivity
antib b V, ntl.y hj n g e
In certam c{}ﬂ}ese emb09m¥n%s yss Ol ?Et%eor S‘f Iﬁa[#’{ 903 r% {35 1, ’BJ J?E{% gq‘yls
3, ‘hert5 v S hiZng 4105 88 Obbaﬁd* PP By at%@wﬁoymnsws‘iemﬂww Jfogen,
subsititioe chaubsiituted Oy albil, BbstigedbOun@ibstidirl Cg eytloalRy-Ck ekl dr sdbktibaad
or &nt;\ﬁsrﬂtdtéa ‘éspcu%x&lafng%{nréﬂboﬁﬂa%m &ﬁb vﬁéoe{)L £al3 ¥ s adgn bfsis

he antigen from contactin e ant] cérrbl ni n
% %‘Fﬂ@o Inf- P HPTRA Vﬂlm?iﬁ’b‘éﬁ‘g’ﬁﬂ iva % S)“r%d &ig gl 0{51%%“‘““51
obinding may result if the am no acid sidechain 25of
{00878  antni AR ¥mEsAIMRALNUFRGMSI £, € hds BRLtrubtde:0di f i €d by
coval e nt linkage is inportant for binding to the
ant i gén | By contrast, SL@st ant| ally increased anii body

|n anti t AeN 4 |nkd A
en 3t ¢ yThi e
en cont ac th hn' i gmi Ngosi te

and/or vvhen t he am no aci d Si de%:hal n of the anti bod_y
In qeniatnif thess gmbofimentswid P1i 28 Sty Sivdslal. 83t 4 Prisnldalyd 3i s 5ot ris 1, 2,
3, 4, B30 it @iz, 3 glor HigRA] NY 3f Vortshad RNt éa@ﬁﬁbun&l@d:lﬁ%%alehﬂy hydrogen,

sub@ﬁ?&éd'%?&nfﬁ&%eﬁh m!iﬁzﬁsﬁ&ﬁﬁe‘ﬁ%}m&uﬁs\é@{éé bPchilegJ g %ﬁ:yl”cﬁ@.l%&ﬂﬁod

or yyehinued é“ﬂb?on aikHginggsiaie |°1P'r°éwgis Fi5P: Vi 9pia R2: 3t %:wr bt afss is
3; dnfi ¢ s 0,de2, oGV &l semd dmpodimnents,iuig) @ 1;IvasaCtis IVE oeX)T 9T s&Aiofl2; and qis 1
01.§i dechain in a combini ng site of an antibody to a

ca nolet(y a GA targeting

ke
[Oogagnt F“"W‘é?m%g'ﬁlﬁ%ifﬁa""ﬁg Hé&%f‘ﬁeﬁeﬁmﬁer ein, where the
GAtalTﬁetlng agent is specific for GLP 1R Th

qal ty ofol kell nke S i cfidgntl
di nc o} e [op B ™8 Slo [that e GA
o}

u \ t °r RP s q

In certain of these embodiments, uis 0,1,2,3,5,0r5;vis 0,1,2,3,4,0r 5;tis 1,2,3,4,5,0r6;ris 1, 2,
3,4,0r5;sis0,1,2,3,4,0r 5 qis 0, 1, 2, or 3; and R® at each occurrence is independently hydrogen,



10

15

20

25

35targeting agcnt can bind to GLP-1R when the GA
targeting agent -1 i nker conpound is covalently I|inked

to the antlhody conmbining site. In one enbodi nent, the
VO 299883 Bor i or to coval ent |inking woul d hav&CKHEZ008/000001
affinity for GLP-1R of less than about |Ix le

mol es/liter. However, aftergfhe antibody is covalcntly
linked 46 to the GA targeting agent-Iinker conpound,
the nodified anti body preferably has an affinity for
sybpfisuted gr tgn@{bstiﬁ@ﬁ Ecivilkyl, gfostitited praugsybstittiodErty cclealkylrCo.s alkyl, or substituted
ofRbuBSifutel bBIFCy sl E1h BeHain ¥@MoYimerd u ll; Ba%l0; BONU, 4, X of @ris1 or2;sis

31118!1 %1'§6 ] J ?IJ’3’ In%!)l%e emI ?‘:lqr}lc\r{tg,luYS 0 orf v:s%aﬁs 1 & )ér 31r iib 5 lor2;andgis2

tes/liter, ernative l"east
%ol es/liter, or alternatlvely, at | east about |x i0'
[09872E S/ | Int@tein cipbolientenf Bahila gL Mg dndsctd®020611 n one
enbodi ment, a GA targetlngcagenb i s:

, 0 @H &hd 10

R e N
SN CHITBOCHE > m&aét% 54t ST it e ity ydrogen,
sybstiotted ot unn)gstlglte¢ G alieyl, bubpitutkd fratiduiystitated ©.; geioalkyl-Ods aldyl, or substituted

oﬁﬁ!ubﬁmé&‘&ﬁt@“ alkyl. In certain embodiments, uis 0; vis0;tis 1,2,3,4,5,0or6; wis I; pis 3;
and qis 0, 1,2, or 3. Instill other embodiments, uis Oor1;visO;tisl or2; wis I;pis lor2;and gis 1
or 2.

[00373] In certain embodiments of Formula I, L has the structure:

In certain of these embodiments, uis 0, 1,2,3,4,0r5;vis0,1,2,3,4,0r 5;tis 1,2, 3,4, 5, 0r 6; wis 1, 2,
3,4,0r5;pisl,2,3,4,0r5;qis0, 1,2, 3,4, 0r 5; and RP at each occurrence is independently hydrogen,
substituted or unsubstituted C,.,o alkyl, substituted or unsubstituted Cs.; cycloalkyl-Cy.¢ alkyl, or substituted
or unsubstituted aryl-Cg.¢ alkyl. In certain embodiments, uis 0; vis 0;tis 1,2,3, 4,5, or6; wis 1;pis 3;
andqis 0,1, 2, or 3. In some embodiments,uis®or 1;vis 0;tis Tor2; wis l;pis 1 or2;and q is 1 or 2.
[00374] In certain embodiments of Formula 1, L has the structure;

MM NA S

In certain of these embodiments, uis 0,1,2,3,4,0r 5;vis0,1,2,3,4,0r 5;ti5s1,2,3,4,5,0r 6; wis 1, 2,
3,4,0r 5;pis1,2,3,4,0r 5;qis 0, 1,2, or 3; and R® at each occurrence is independently hydrogen,
substituted or unsubstituted C,.;, alkyl, substituted or unsubstituted C;.7 cycloalkyl-Cq.¢ alkyl, or substitutcd
or unsubstituted aryl-Cg alkyl. In certain embodiments, uis 0;vis 0;tis 1,2,3, 4, 5,0r6; wis 1;pis 3;
and q is 0, 1, 2, or 3. In some embodiments,uisOor 1;vis0;tis 1 or2; wis 1;pis 1 or2;and q is 2 or 3.
[00375] In certain embodiments of Formula I, L, has the structure:



(00207]SEQID NO1 is the 30 amno acid GP-1 (7-36)
generated by cl eavage of G.P-1 by di pepti dyl
peptidase IV (DPP-1V) at the position 2 alanine. DJ.
WP aeR@s141ENndocr i nol ogy 142:521-527 15(2001) . PGLAE2D08/000001
(7-36) functions as a G.P-1R agonist, resulting in
i ncreased gl ucose-dependent_.insulin secretlon
However, the half-life of &p-1 (7-36) is only a few
m nutes. 100208] I n anot her enbodi ment, a GA targeting
nt, i s: -
1- F SK =
ID 1 2) ; rein 20R
: 0) CH2

‘"Rﬁ‘dﬁéé%ﬂﬁaeﬂé‘m LB B MRS RID A S
3 NI“EHC el'q?;l)' ErPems; aink 1@6?11 19T 5 mestlmubmtuted C; 10
aliyHEOBHREHE: unubstiaurel O3 yycBlof-Edaikpigor bsitifed ofuntubsiiuGd frgit doy alkyl.

5 In%&ﬁg erggogﬂgntsoﬁ is @ ﬁ?d g?hﬁcﬁ[ @% &r 6; ;I'Q Q%Qgs] 1§Eg1dl q% d\lp 2201' % Stn some

ep t'i ex endln-4

°“(b?‘?§%'s “‘g%ég’dﬁ ‘ﬁ6 s E@f%ﬁéfs 1osr\*“s,1 o & agd q(ilﬁ’rfR agonl st and
[08X7FInul de eegaindmbedigats dEjommbidithay testriciure: secretion. Unl i ke

GP-1 (7-36), however exendin-4 is resistant
avage : r@termnal of GLPl
‘5%;-3 [ ar ] P
not Ie rentce b th ' id
[

resi resid anR'a ams O (7°36),
In cﬁr{am%;t?esy b&‘der?enég u %gﬂg:sgs f)lrS \Tnjs?bﬁ %{a Q%' ?t%mzné’zt%cérg i, 2,

10 3,4cefssqned 3¢k °"éx°éh‘b||1ﬁ %14%5 aﬂrﬂ ‘ISW"H’B‘@e%"ESPtB‘ﬁd or ppfehstfed Crao

alky) bumbiheed dit vinfuBstigRE €, ; cycloalkyl-Co alkyl, or substituted or unsubstituted aryl-Cq.g alkyl.
In certain embodiments, uis 0; vis 0;tis 1, 2,3, 4,5,or6;ris l or2;sis 3; and qis 0, 1, 2, or 3. In some
embodiments,uisOor1; vis0;tis 1,2,0r3,ris I;sis L or2;andqis 1 or 2.

[00377] In certain embodiments of Formula I, L has the structure:

In certain of these embodiments, uis 0, 1,2, 3, 5,0r5;vis0,1,2,3,4,0r 5;tis 1,2, 3,4, 5,0r6; ris 1, 2,
3,4,0r55i50,1,2,3,4, or 5 qis0, 1,2, or 3; and R® is hydrogen, substituted or unsubstituted C,.;
alkyl, substituted or unsubstituted C;.7 cycloalkyl-Cy alkyl, or substituted or unsubstituted aryl-C.q alkyl.

In certain embodiments, uis O; vis03tis 1,2,3,4,5,0r6;ris L or2; sis 3;and qis 0, 1, 2, or 3. Insome

15

20  embodiments,uisOor1;vis0;tis 1,2, 0r3,ris 1;5is 1 or 2;and qis 2 or 3.
[00378] In certain embodiments of Formula 1, L as the structure:

In certain of these embodiments, vis 0,1,2,3,4, or 5;tis 1,2, 3,4, 5,0r 6;1is 1,2,3,4,0r5;5is 0, 1, 2,
3,4,0r5;qis 0, 1,2,3,4, or 5; and R’is hydrogen, substituted or unsubstituted C, ., alkyl, substituted or
25 unsubstituted Cj.7 cycloalkyl-Cy.g alkyl, or substituted or unsubstituted aryl-Cy.¢ alkyl. In certain
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30bet ween exendin-4 and DLP-1 (7-36) is the presence
of nine additional am no aeid residues at the C
term nus of exendin-4, which forma Tip-cage.

WOoRi/0§IE addition to the peptides of SEQ | DPRIAE20¢$/000001
SEQ ID NGO 2, GA targeting agents as disclosed herein
may be anal ogs of these segygences Such anal ogs may
possess additional advantag€ous features, such as, for
exanpl e, increased bioavailability, increased
embeglitients, ¥ ¢ 0; tiisrip2, @\ae] orht dbledr 256 istor aah 39t 2, 3rfﬁpllr05fnh$ﬁ1,bodiments,v
lgorm;py%pls a@p@,tzl;@o qmtlmlrz Irmlroved body wei ght

BB\ e R LR ﬁ%’% Fﬂ%ﬁm'es'r ccooni Li on. As

sg a p 0
Hﬂw SEQLI D NG 2
[ i al Ifylt equ ncSEQ 1D

d fther
ol go
NO !'Nor SEQ 1D NO 2, But' Rith ofe or nore am
subst@tutions, insertions, or deletions, or a ‘
Ireastiy of i ese empodimentsei 0, 1{H 21§ i 1.@et: #:-4i 9 G ifd ol B rhen £ is 02,
3tsergatis 0)0, 205 et § adiR® R havbsahedbstikEdr GnsGHRtREd 5.6 albEQublsfiduted or
ulN%sl:ltutgﬁr Ci.y cycloalkyl-Cy ¢ atkyl, or substituted or unsubstituted aryl—Cg.s alkyl. In certain

embodiments, vis0;tis 1,2,3,4,5, 0r6;ris 1 or2;sis0;and qis 0, 1, 2, or 3. In some embodiments, v

isO;tis1,2,0r3,rislor2;sis 0; and qis 1 or 2.
[00380] In certain embodiments of Formula 1, L as the structure:

[00381] In certain ofthese embodiments, vis 0,1, 2, 3,4,0r 5;tis1,2,3,4,5,0r 6;ris 1,2, 3, 4, or
5;5is0,1,2,3,4,0r5; qis 0, 1, 2, 3, 4, or 5; and R® is hydrogen, substituted or unsubstituted C,., alkyl,
substituted or unsubstituted Cy cycloalkyl-Cy s alkyl, or substituted or unsubstituted aryi~Cy ¢ alkyl. In
certain embodiments, vis 0;tis 1,2, 3,4,5,0or6;risl or2;sis 0; and qis 0, 1, 2, or 3. In some
embodiments, vis 0;tis1,2,or3,rislor2;sis0;andqis 1 or 2.

[00382] Certain embodiments in accordance with Formula I have the structure:

seseang A AU

In certain of these embodiments, vis 0, 1,2,3,4,0r5;tis 1,2, 3,4, 5, 0r 6; wis 1,2,3,4,0r 5; pis 1, 2, 3,
4,0r5;qis0, 1,2, 3, 4, or 5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C;.;q alkyl, substituted or unsubstituted Cs.7 cycloalkyl-Cy.¢ alkyl, or substituted or
unsubstituted aryl-Co.g alkyl. In certain embodiments, vis0;tis 1,2, 3,4, 5,0r6; wis 1;pis 3; and qis 0,
1, 2, or 3. Insome embodiments, vis O;tis lor2; wis1;pisl or2;andqis 1 or 2.

[00383] Certain embodiments in accordance with Formula I have the structure:

o B O
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SEQ ID NGO 2, but with one or nore am no acid
substitutions. One possible class of amno acid
S5substitutions in GA targeting agents woul d incl ude
W98 M3no aci d changes that are predicted PET/TE2008/000001
stabilize the structure of SEQ 1D NO! or SEQ ID NO 2.
Utilizing SEQ NO! or SEQ &) NG 2, the skilled artisan
can readily conpil e consensus sequenees, and ascertain
fromthese consensus sequences conserved am no acid
Inrcginditbse abpdieantis B 20 et riet 22804, Aor @dds 1,2,3,4,0r 5, pis 1,2, 3,

4 %H@ﬁ‘s'()t JULRCTe 5 ah R AR YecuAGibeds iSdiPAdehtlyhldryas sulBMuR6r OF
non- con i no

oIS L e DA SRR PR
ma\*hstﬁ'éedaul-@se gl BESytnRmdinEnty ISSF!_@ 1% HE MG, or 6 isH; mipd: prsl 4 is 0,
1,2Cdr 8SIn ©fme ShbBdimartts, ena{tg;a or § Wa$£); p BN 6/ 204nd R dloophobi ci ty ;
act I ut am c aci
R B Sl nen B e LB AT St Bucl it on.
Non- conserv@d substitutions consistoof i

I Ol e s DDy

hydr ophobi%i ty charactetisti€s, sugh &, for e anpl e
InRerflin'éf BEE Gnbadichdilts (Vi) 0, 1,9, 3 @lof 9165 { Y)s, 85R84; wtidit, b8, or|5nplsl 2,3,
hre gr’,tgls Onl ?anO:gnd EB%EQH ?ceerﬂ%? 1rs ﬁigegenQ%E%:y ent S'Jétﬂuteopor unsubg'?uged

N Cdrrpr‘l Sse
Churlkylppuptituged arwwbqu@%@myxclo@ky&ea salk(LAT pybsfituted blswutsuwe@rﬂ&m
alkynem %Mﬁénﬁbﬁd]iﬁ&l&l Wb t B, 2PN S 5] dr &Ry i2l; p BI3; Al §1301€2, orBS In some
&‘39&8&%@6 ? 51 oJan qurg@i S}z%’ﬁp& pents, GA targeting

ents’ as se SEQ Q1D NO! or SEQ
[OP%SINO fe%ﬁtmbealfwswommwﬂlémrﬂé%mﬁge SEYHEE i t ut ed
with a Iysine® [00212]In certain embodi rrents GA
target| ng ag ht provi h IR

m‘ser?lon% Ani no C|d|ns thi onsly

In’c'éremmft&eefdmbmnws he 2mder Btis 1, DS, 4 4bOXI 11223, AjonAk is e,ndz,
3,9for 536 0DER 41 @ps 9{1 Ra?h ea@h &\%J%Ercé 0 ﬂdép&ﬁéﬁﬁﬁ@liroéﬁﬁ esﬁb@t?uotercri] o
RO [ TONAIC AT R AR T
unsybgituted g Sosfrple Ingertainkebaimreino X is 01 téx 108, BdsS, of6; tinkbor Pty adq
is0f1, 2, Bt3e iRShe oMY Qfis Rt DT, 0L is 31538 oF@QQﬁus Wrkh about
[0838%]0 aQ.DHatin em%oa%neng 9n a@c%nl-dgn%e \QIEIIFQI%UB Pﬁcﬁve Lpe sg'uctu%:] e or nore

R? 0
_N 0
AA-AAy-AAC x
o v t r RD

In certain of these embodiments, vis 0,1, 2, 3,4, 0or 5;tis 1,2,3,4,5,0r6;ris 1,2,3,4,0r5;5is 0, 1, 2,
3,4,0r5;qis0, 1,2, 3, 4, or 5; and R at each oceurrence is independently hydrogen, substituted or
unsubstituted C,_¢ alkyl, substituted or unsubstituted Cy_7 cycloalkyl-Cy alkyl, or substituted or

unsubstituted aryl-Co.s alkyl. In certain embodiments, vis 0;tis 1,2, 3,4, 5, or6;ris 1l or2;sis 3;and q
is0, 1, 2, or 3. Insome embodiments, vis0;tis 1,2,0r3,ris I;sis l1or2;andqis 1 or 2.

[00387] Certain embodiments in accordance with Formula I have the structure:
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25insertions may be introduced into SEQID NO 1 or a
SEQ ID NGO 2 as long as such insertions result in

eg@i des which still exhibit G.P-1R agoni st activity
‘F@ ¥8514H certain enbodi ments, a GA targeti nQCWPWUOM
as provided herein eonprises the am no acid sequence

of SEQ 1D NO 2, but with org or nore inserted |ysine
resi dues. For exanple, in one enbodi ment a GA

targeting agent is:

30RI - HGEGTFT SKQVEEEAVRLFI SSGAPPPS K-R2 (S
IDNQS);V\heNeln sn, GO &H3 N
is OH NI1- 2 , o]

NHCH( CH3) CH3, N CH2CH2CH3 N )
Inrtpioefithess emmwmm 3, ‘NP!GG—BI Zml 283 éar%wg) Lz

3 proei,qastq ng of)%; iR at@acB ddclrRhdd isfiraltpknderfl hydrogdnOuRtinted @
un&%m w Qﬁ'ﬁ sub[stglﬁ\%:loél'l]nyg tu%cﬂocog)gl%}ll %Q#aﬁ(gﬁg}tsubgﬁ C}%IETQ I D

t
“&Fﬁdéwk-F@ afkyls Infertansmbedimentaat is0Hé 1e2a-ok §F 6 mrﬁlfésl 3andg

is 0,1, 2, or3. In some embodiments, vis 0;tis 1,2, or3,ris1;sisl or2; and qis2 or 3.

[00388] Certain embodiments in accordance with Formula I have the structure:

0 0 O o]
A o
AAI-AAZ—--AAH-% N N
O v w RP p Ilab q

In certain of these embodiments, vis 0,1, 2, 3,4,0r5;tis1,2,3,4,5,0or6; wis1,2,3,4,0r 5;pis 1,2, 3,
4,0r5;qis 0, 1,2, 3,4, or 5; and R® at each occumence is independently hydrogen, substituted or
unsubstituted C;_;p alkyl, substituted or unsubstituted Cs_; cycloalkyl-Cy5 alkyl, or substituted or
unsubstituted aryl-Cg ¢ alkyl. In certain embodiments, vis0;tis 1,2, 3,4, 5,0r6; wis 1; pis3; andqis 0,
1,2, 0r 3. Insome cmbodiments, vis 0;tis lor2; wis I;pisl or2;andqis 1 or 2.

[00389] Certain embodiments in accordance with Formula I have the structure:

) 0 a 0O
O o
AAI—AAZ--AAH-%‘ N N
o v t "w RP p RP q

In certain of these embodiments, vis 0,1, 2, 3,4,0r5;tis 1,2,3,4,5,0r6;, wis 1,2,3,4,0r 5, pis 1, 2, 3,
4,0r5;qis 0, 1,2, 3,4, or 5; and R® at each occurrence is independently hydrogen, substituted or

unsubstituted C,.,q alkyl, substituted or unsubstituted C;_; cycloalkyl-Co alkyl, or substituted or
unsubstituted aryl-Cy.s alkyl. In certain embodiments, vis0;tis1,2,3,4,5,0r6; wis 1;pis3;andqis 0,
1,2, or 3. Insome embodiments, vis0;tislor2; wis1;pislor2;andqislor2.

[00390] Certain embodiments in accordance with Formula I have the structure:

) 0O O O
/0 O
AAFAAL-AAC N N N
! I
o v t w Rb p Rb q

In certain of these embodiments, vis 0, 1,2, 3,4,0r5;tis 1,2,3,4,5,0r 6; wis 1,2,3,4,0r5;pis 1,2, 3,
4,0r5,qis0, 1,2, 0r3;and R® at each occurrence is independently hydrogen, substituted or unsubstituted
Ci.1¢alkyl, substituted or unsubstituted Cs.; cycloalkyl-Co ¢ alkyl, or substituted or unsubstituted aryl-Cos
alkyl. In certain cmbodiments, vis 0;tis1,2,3,4,5, 0or 6; wisl;pis3;andqis 0, 1, 2, or 3. In some
embodiments, vis 0; tis 1 or2; wis 1;pis 1 or2;and qis 2 or 3.

[00391] Certain embodiments in accordance with Formula I have the structure:
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WD 2008/ 081418PCT/ | E2008/ 000001 48 1002151In a sinilar
enbodi nent, a GA targeting agent is:

HAEGTFTSDVSSYLEGQAAI CEFI AWL.VKGRK- R2 (SEQ I D NO 33);
Wieens418Rl i s absent, CH3, C(0)CH3, C(0)CH2eEB]IE2008/000001
C(0) CH2C112CH3, or (C(0)Cl1(C113)C113; and 5 R2 is OH,
NH2, NWCH3), NHCH2CH3, N 112CH3, NHCH( CH3) CH3,
NHCH2CH2CH2CH3, NHCH( CH3) CH3, NHC6H5, NHCH2CH20CHS3,
NHOCH3, NHOCH2CH3, a carboxy protecting group, a lipid
fatty acid grau r-a car ydRat e. . 1002161The GA
tangeting,a of J LSAgey 3
sl Sy

at the car b8xy teri nus. 10{ 00 ©c 0

217 n eertain - q
Iredamwfmes%ﬁbodi@tst A ?e,tzi, :n,% éag Iem,&, :@2, S,thr) ey isd,ezgl:;],la,aﬁ isi0,1,2,
COMmpr1i.s . Lob . OF A { t n [
TR S 2 R Ao ara et e ied o e s ies

Cl n 1 ONS
ugsphsiffetest Gr.otysloflyfims alkyl, or substituted or unsubstituted aryl~Co.s alkyl. In certain

embodiments, vis0;tis 1,2,3,4,5,0r6;ris l or2;sis 3; and g is 0, 1, 2, or 3. In some embodiments, v
is;tis1,2,0r3,ris 1;sislor 2;andqis 1 or 2,

{00392] Certain embodiments in accordance with Formula I have the structure:

o]
0 o
AA-AAy-AAC N
0 \ t °r RP § qO o

In certain of these embodiments, vis 0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6;ris 1,2,3,4,0r5;5is 0, 1,2,
3,4,0r5qis0,1,2,3,4,or5; and R°is hydrogen, substitutcd or unsubstituted C;.p alkyl, substituted or
unsubstituted C;5 cycloalkyl-Co.s alkyl, or substituted or unsubstituted aryl—Cg.¢ alkyl. In certain
embodiments, vis 0;tis1,2,3, 4,5, ar6;ris 1l or 2; 515 3; and q is 0, 1, 2, or 3. In some embodiments, v
isO;tis1,2,0r3,ris 1;sisl or2;and qis 1 or 2.

[00393] Certain embodiments in accordance with Formula I have the structure:

O
0 O N
AA 1 'AAZ"AAn“g [;]
o v tr RY 5 q 0 0

In certain of these embodiments, vis0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6;ris 1,2,3,4,0r §;5is 0, 1, 2,
3,4,0r5;qis0, 1,2, or3; and RYis hydrogen, substituted or unsubstituted C,_; alkyl, substituted or
unsubstituted Cs.; cycloalkyl-Cy.s alkyl, or substituted or unsubstituted aryl-Cp.4 alkyl. In certain
embodiments, vis0;tis 1,2,3,4,5,0r8;rislor2:sis 3;and g is 0, 1, 2, or 3. In some embodiments, v
isO;tis1,2,or3,ris 1;sis 1 or2;and qis 2 or 3,

[00394] Another embodiment in accordance with Formula I is:

0
H n
AAI“AAZ‘—AALH' C"""C-"AAH-HQ—AAn

é T r
S HVNYHY”\@HW
O
O v t W o Po ao o

whereinvis0,1,2,3,4,0r5tis 1,2,3,4,5,0r6; wis 1,2,3,4,0r5,pis 1, 2,3,4,0or 5;and qis 0, 1, 2,
3,4, or 5, In certain of these embodiments vis 0;tis 1,2, 3,4, 5,or6; wis 1; pis 3; and q is 2.
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the carboxy term nus of the peptide, or they may
conprise renoval of one or nore amno acids froma
position internal to the peptide. Such del eti ons may
W4 singl e point del etion, a conti nuouBCHE2848/08¢001
of two or nore consecutive residues, or a conbination
of point and continuous delgtions. One or nore 15
such del etions may be introduced into SEQ ID NG ! or
SEQ ID NO 2, so long as sueh deletions result in
peptides that stil], €hibit G.P-1R agonist activities.

I n certAAﬁAe?QbammGﬁ-t(shA@@AMﬂar getl ng peptide as

provi ded herein c rises the am no aci d sequence of
SEQ I D NG 2, but th one or nore am no acids del eted

t he car boxy rm nus of the

%8?18 Sui t abl e exenpl ary SEQ rs[;jseﬁ%&m reFﬁt°§€6 t?ftéegngﬁgnﬁ
WATE "é"és" isfhedirg prping 6 in qArfargFé\‘Eﬂ agen| sequefist 38 Weasgrerffpgn the N-terminus,
“slesis the pertld im@neicid inl aGAg@Engakenf souinad | mkurerEftom tie@ptrngles, and

" SE%Y B FEshido Acid A B GR 14 e@{g%gebtlseztjﬁs& a£ mmeamnﬂ e k&b, TR

g%[ b OX% fu&kﬁ&g?ﬁ%ses a iys resnhlue at ar 1trary posmon m+ Q ag' n?eas’\ulgd |ﬁ'0t$|‘ M;.) N-ten%nus
I RIIL bGP ET SmE B RERER Kk e EvY sidefitip Se talp PRSI tREetiisBet it is

alkdPodMBle B)link to a Lys sidechain on the N-terminus or C-tcrminus of a GA targeting agent.

[tﬂé%&rl E%ET%M%%M&&%%%%&%%ESK( SH) - R2('S
GgF %a EEAVRL FI EW.KNGGPSSGAPPPSK- R2( SEQ

AR e
Rl - HAI bE FTSDLSKCJ\/EEEAVRLF;IQEV\LKNGGP,§SGAPPPSK( SH) - R2
(SEQID 'I?ﬂ H l ” H
Rl - HAi b 3G
| D NO 5) Ria HAIVOEGTFTSDL 8K EAVY FI ‘

D0t e B BETETSDL B N M, EEEAVRIEL BULKO R0

B % RSP TR AT L0 e L
urm@st@gtedm o PR LS B RS S o R EAVRIGAK R4 W@ws

ur(sﬁ&@ltéd@’yN@ gall@l) In certain embodiments, vis0;tis 1,2, 3,4, 5, 0r6; wis 1; p is3;and qis 0,

Hgn DT e RO BERAVRL ELEELL ONGERSSGARRPS- R2 (SEQ

IOP&”lHAn EE@FPF@EL@QFMC@?EEE)L\WEWEWW ISP SSGAPPPS- R
2(SEQ I D NQ
A 1~ Al J@Eﬂ?ﬁm&ﬁ@d&eﬁz oyl ) QVEEEAVRL FI EWLK( benz oy DNGGPS

SGAPPPS- RA ( SEQ | D NO: 13)

Rl - HAI bEGRFTS QVBEEAVRLFI BWLI
1D NO 14N

RI - HAleGT QD. CBEE L
(SEQ I D NO 89
m%mﬂ%hb%@ﬂ%@*@@ﬁ%ww EWK,N%E?%WP&!@WG%EQ 2,3,

K ﬁi & m“é&%%&%@&%%fquW§w » SPFIE R
ur(stQEthd B Ih@(yl,:ﬁg}'@l)tuted or unsubstituted C,.7 cycloalkyl-Cp.g alkyl, or substituted or

udzllsbséifﬂ&:d %EFNEMO&E&QL predinChblamving, i s bMEKNGERSSbLGARRRS iR and g is o,

i ST AR 1R R E S APPPS R

[OP%EQ I |§em eni:g:!ll)lents ggccordance with Formula I have the structure:




R - HAI bEGTFTSDLSKQVEEEAVRLFI EWLI CNGGEKSGAPPPS- R2 ( SEQ
ID NO 17)

Rl - HAi bEGTFTSDLSKQVEEEA' VRLFI EWLI CNGGPK( SH) SGAPPPS- R2
W@Eo;osmzum 168) 12. 1- HAI bEG PCT/IE2008/000001
| FI SDLSKQVEEEAVRLFI EWY. KGGPSSGAPPPS- R2 ( SEQ | D NO.

18)

Rl - HAi bEGT FTSDLSKQVEEEAVRLF?aEV\LI CK( SI 1) GGPSSGAPPPS- R2
(SEQ I D NO 102)

R HAI bEGTF]SBR SKQVEEEAVRLFI EW CI CNGGPSSGAPPPS- R2 ( SEQ
AB-NG,- &@a‘ C—C—AAns2-—-Ah,

Rl - HAi bE TSDLSKQVEEEAVRLFI EbV\LK( Sf O400PSSGAPPPS— R2

(SEQ I D 1 0

121- HAi b EH#%\,FN S
(SEQ I D NO 3

Rl - HAl DEGTFFSDLSKQVEEEAVRLFI KWPI ONGEPSSGAPPPS- Rﬁ U sEQ
Iq@‘tmf!;asfembodlments,vmo 1,2,3,4,0r5tis1,2,3,4,5,0r6;wis 1,2, 3, 4, or5 p1sl 2,3,
4\ KA HIE G Fof SBlSR QIvEdhbdtivFehde shi(dGief) MK NGRS SBARPRGr Rifubstituted

C&%ﬁ&%@ﬁhﬁdl op 4[1);ubstltuted C {r}zloal'g< EWalkEl: or substltuted or unsubstltuted arE—CM

m odlments vrsO tlsl 2,3,4,5,0r6;wis 1; p153 an qISO 1 2 or3 (Lnsome

emadinnem. bg@sﬁﬁaﬂm SKQVEBEAVRIE K({sSteh) W KNGGPSSGAPPPS- R2

[[(05‘859 | DodNeh erﬂ&aﬁ)nenfs in accordance with Formula I have the structure:
Rl - HALbEGT FTSDL@KQVEEEAVRI CHEWLI CNGGPSSGAPPPS- R2 ( SEQ

I DAMOE?%Z &“%LSKQ\?EA@EAMQ C( SH) FI EWLKNGGPSSGAPPPS- R2

(SEQ ID NO 206)

Rl - HAi bEGTFTSDL 3K EEEAVI MWQ
I D NG 23) HN
RLHAI bEGTFTS EEAVK( t 1)L6l GAPPPS- R2
SEQ |
R DR B e P PSSP 8 5 0 B

31T NG IQQ],)I 2, 3, 4, or 5; and R” is hydrogen, substituted or unsubstituted C, 4o alkyl, substltute or

ufbblsiltinddSEl Sy EEA KifcdH) fbekitlied ¥ b NFRGSGANREiBo/ Rn deitQ | D
U e A EBOUH PR R 1 PRI TD

15,%1?157 or3,risl;sislor2;andqis 1 or 2
[FRH0OHAI bEGTRF FBDUGHEIVEEK G ARFENHNESRESGAPPPS- R2
(SEQ I D NO  109)
Rh; 1A hEGTER ST SKQVEKEAVRL FI EW.KNGGPSSGAPPPS- R2 ( SEQ
I D' NO™26
Rl - HAI bEGTEATSDLSKQVEI C( 5H) EA' VRLFhEV\LKNGGF’SSGAPPPS R2

(SEQIDNQ 11Q) T 0
- HAi bEGRNTS RLIG}E €5 )
IDI\IOZ?) o

R - HAleGTFTgDLsKQK( SF) EEEAVALF Evei chiaaPsscap
(SEQ ID NO. 111)
Imograingfithgseenrodmentss iCRNEEEAYAE Br AL KNCEPSSEAPPRY: REC 5EQ: 2

3)4DorlSR i@ ), 2, 3, 4, or 5; and R’ is hydrogen, substituted or unsubstituted Cy.1p alkyl, substituted or

L b S- R2

‘3: %u e REGTng e ?ﬂf&f&%&(ﬁ%ﬁ&dﬁ% SRSSE ﬁ?%f’c@ﬁa%
enppARIS R RIRE B EVPINGEPSHEEPPPSa RS I Beid |TpyoRermhyyiments, v
isR} HiHAR, D EGTE ESBL SKE; Sid)a@VEBEEAVRL FI EW. KNGGPSSGAPPPS- R2
]t{ﬂlﬁﬁp | QodMh endd@bhnents in acoordance with Formula I have the structure;

12.1- HA bEGTFTSDLK( SH) KQVEEEA' VRLFI EW.I CNGGPSSGAPPPS- R
2 (SEQ ID NO 113)

12. 1- HA1bEGTFTSDL SKQVEEEAVRLFI EWL.l CNQCGK- R2 (SEQ I D

NG 30) 11: - HA bEGTFTSDLSKQVEEEAVRI , FI EW.KNGG C( SH) - R2
(SEQ 1D NO 114)

- HAIi bEGTFTSDL SKQVEEEAVRKFI EW_I CNGGPSS-R2 (SEQ ID

NO 31) 122- HAi bEGTFTSDLSKQVEEEAVRI CFl EWL.K( SH) NGGPSS- R2
(SEQ 1D NGO 115)

111- HAI bEG t 1SDVSSYLEGQAAKEFI AW VKGR- R2 ( SEQ ED NO. 32)
Rl - HAEGTFTSDVSSYLEGQAAKEFI AWLVKGRK- R2 ( SEQ 1D NO 33)
12) - HGEGT} | bDVSSYLEGQAAKEFI AWLVKGRK- R2( SEQ | D NGO 34)
12. 1- HAI bEGI bDVSSYLEGQAAI CEFI AWLVI CAI bR— R2 (SEQ I D

A I N S\ | gy p—— s by JPNPN 7] PN A AL ZPFF=1 A\ AN P~ T~
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12) - HAi bEGTFTSDVSSYWEGQAAKEFI AWLVKALbR-R2 (SEQ I D

NG 44) R - HAI bEGTFTSDVSSYLEEQAAKEFI AW.VKAI bR- R2 ( SEQ

I D NG 45) 12. 1- HAi bEGTETSDVSSYLEDQAAKEFI AW.VKAI bR- R2
WEE@sI0BI4NO; 46) PCT/IE2008/000001

| e- HAI bEGTFTSDVSSYLEKQAAKEFI AW.VKAI bR-R2 (SEQ I D

NG 47) 12. 1- HAIi bEGTFTSDVSS¥LEGQAVI CEFI AWLVKAI bR- R2

(SEQ | D NG 48)

111- HA bEGT}I bDVSSYLEGQAI KEFI AWLVKAI bR- R2( SEQ ED
A&Déé? @% bEGI F1SDVSSYLEGQALKEFI AW VI CAI bR- R2

T PP bEG
l'itil SDVS YLEGQAAREFl AW VKAI bR- R% (SEQ I D NO 51)
- HAi bEGTF{SDVESYLEGQAAOr nEF AW R GA b "r.\.G'

NG 52) : \ .

| D NG 53)

| D NG 54) - HAVbEGT FTSD\ISSYL(EGQAAKEFl AW_VRAlek-

¢ L h
I éf%ﬁ@f‘%%@% 'ﬁ%%%&%gé% 5@%& oD %89?% ETryn 2
ﬂi%ﬁ&“dﬁz Regtrpd oot -’*B'R“ ¥ SEQ
msdbﬁﬁhm%)cloalkyl-cm alkyl or substltuted or unsubstltuted aryl-Cys alkyl. In certain
emblam&am& biEGE%Tﬁ@Vo'SS\FEsE%QMs GER h*ﬁ%@%ﬁ%&%ﬁ&d&@m v
0,58 ; [i’ TETS DgSSYYEEQAVK FI'AWLI KA bRa2( SEQ
14859 3T s \SEYWEEQAVKEFI AW EKAI bR- R2 (SEQ
[00468) NoCe@@)ewmdlw BREGPETSDVS Sy MEETRAyKEEasE:RA bR- R2
(SEQ I D 1) R - HA| bEGTFTSDVSSYLEEQAVREFI AWJRAI bRa2
AAQ-BE
(12 % 11A§$EGTFTSDVSSYLEEQAVI CEFI AW.| KAi bRPSSGAPPPS- R2
(SEQ I D 63)
Rl - HAi bE DVSSYOEEQAVK}{ SH) EFI AWLI KA haps

(SEQ NG _ N

R1- HAi bE DK SY I\EE% '

NO 64) 111-HAt b SH) SSYLEEQAVKEFI AW is| CA bR- 2
(SEQ 1D NO 116) 0

Incgénn %Q&ﬁﬁﬁ?@?&\@@k%@ﬁow ol P! 401D R2 6 3EQol Pris 1, 2, 3,

% °‘F§15 ‘i?LAn HEGPET I IskESk PLERERVE BERsR AP PR
alkyN@bsifufed oRbsubiuiBEGH ERBSDYGES Y BRI b EEFd A\NB{ubGhiulpRarRIC.SHIY .
Incaanm&igl)mts uis 1,2,3,4,0r5; vis0;tis 1,2,3,4,5,or6;ris1 or 2;5is 0; andtgzo 1, 2

oy R AT YA RS S, S0

(00408} I\IO Carajn epbediggls METRTSEN S PeEKe BiaytorkEmAVL | KALbR- R2
(SEQ | D 1 219)

AAJAAL- ASHVIBYLEEQK' VI CEFI AWLI KALDR- R2( SEQ | D
NO 68) 1 1 11Ai bEGTFTSDVSSYLEEQK( SH) VI CEFI AWL| KALbR- R2
(SEQ I D KO 120)

111- HA b DVS LEEQAVKEKLkV\LI KA bR- @
NO 69) 'RY VSEY EE ' vk(gH El
21)

(SEQ 1 D

In certain of these embodiments, uis 1,2,3,4,0r5; vis0,1,2,3,4,0r5;tis1,2,3,4,5,0r6;1ris 1,2, 3,
4,0r5;5180,1,2,3,4,0r5,qis 0,1,2, 3,4, or 5; and R%is hydrogen, substituted or unsubstituted C;_;9
alkyl, substituted or unsubstituted C;; cycloalkyl-Cy 4 alkyl, or substituted or unsubstituted aryl-Cq s alkyl.
In certain cmbodiments, v is 1,2, 3,4,0r 5; vis0;tis 1,2,3,4,5,0r6;ris 1 or2;sis 0;and qis 0, 1, 2,

or 3, Insome embodiments, uis 1,20r 3; vis0;tis1,2,0r3,rislor2;sis0;and qis 1 or2,
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111- 11 Ai bEGTFTSDVSSYLEEQA' VI CEFI KWLI KA bR- R2 ( SEQ ED
NO 70) 111- HAi bEGTFTSDVSSYLEEQA' VKEFI K( SH) WLI | CAi bR- R2
(SEQ 1D NO 122)

WRIL20pMSHEETFTSDVSSYLEEQAVKEFI AVKI KA bR- R2( SERGTIERRES/Q0p1
R1- HAi bEG F FSDVSSYLEEQA' VI CEFI AVWK( SH) | KA bR- R2 ( SEQ
ID NO 123) 0
R2- HA1bEGTFTSDVSSYL EEQAVKEFT AV EKAI bRPSSGAPPPSKAL 2
(SEQ ED NO 72)

[0Ri04HAT DEGTFRBOMGSY iEEQAMCERh A KRl thBSGEAPPPSK( SH) - R
2 (SEQ I D NOo 124)

A%Aaéi_ggggtlsmmﬂ.ag@wm AWLI K( Ac) Ai bR- R2( SEQ | D

r 73)

12. 1- HAI bEG bFSDVSSYLEEQAVKEFI AW.I K( benzoyl ) Ai bR- R2( SE

QID NGO 74) 121-H(Tsans Rb o

3- hexanoiy SOVSSYHEHQAVREF | KAi bR-

ID NO75) ) N o

12. 1- H( 3- Ami ndphenyll acetoyl ) Al bEGTFTSDVSSYL EEQAVREFI

| KAl bR-R2 (SEQ I D NO, 76) -0 (00220] K(benzoyl) as
mb%aﬁfé oL EdbodifidnfsSs 1.8, f?,'of@, WA, 1,531 U8, i Nked 59 dris1,2,3,

enzo cap aw_nog t he foll ova,ng Struct ureé: .

4,0r5;5i50,1,2,3,4,0r5; qis G, 1, 2, 3, 4, or 5; and R’ is Rydrogen, substituted or unsubstituted C;.;p
alkyl, substituted or unsubstituted C; 5 cycloalkyl-Cy.s alkyl, or substituted or unsubstituted aryl-Cg.s alkyl.
In certain embodiments, v is 1,2,3,4,0r5; vis0;tis1,2,3,4,5,0or6;rislor2;sis0;andqis 0, 1, 2,

ot 3. In some embodiments, uis 1,2 or 3; visO;tis1,2,or3,rislor2;sis0;andqis1 or2.

[00405] Certain embodiments in accordance with Formula I have the strueture:

O
H u
AAFAA A AT C—C—AAo—AA,

o 0 o o
HN_ O o
b ) N
0 v t “w R p RO q

In certain of these embodiments, vis 0, 1,2,3,4,0r 5; tis 1, 2, 3,4, 5,0r6;wis 1,2,3,4,0r5; pis 1,2, 3,
4,0r5;qis0, 1,2, 3,4, or 5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C, .o alkyl, substituted or unsubstituted Cy.7 cycloalkyl-Co.5 alkyl, or substituted or
unsubstituted aryl-Cyq alkyl. In certain embodiments, vis O;tis 1,2,3,4,5,0r6; wis 1;pis3;andqis 0,
1,2,0r 3. Insome embodiments, vis O;tis lor2; wis 1;pis Il or2;and qis 1 or 2.

[00406) Certain embodiments in accordance with Formula I have the structure:

0
H 1
AA]‘AAZ"AAW' C""C_AAm+2—AAn

% O Q O O
HN o) o)
T \ N
o v t “w Rb P Rb q

In certain of these embodiments, vis 0, 1,2, 3,4,0r5;tis 1,2,3,4,5,0r6; wis 1,2, 3,4, 0r 5; pis 1, 2, 3,
4,0r5;qis0,1,2,3,4,0r5; and R? at each occurrence is independently hydrogen, substituted or
unsubstituted C,.,p alkyl, substituted or unsubstituted Cy. cycloalkyl-Cy alkyl, or substituted or
unsubstituted aryl~Co.g alkyl. Incertain embodiments, vis0;tis1,2,3,4,5,0r6; wisl;pis3; andqis 0,

1,2, or 3. Insome embodiments, vis O; tis lor2; wis 1;pis L or2; and g is 1 or 2.



1002211" Tr ans- 3- hexanoyl " as used herein refers to a

E cap linked to a GA targeting peptide and having the
followi ng structure: 51 \ [00222]"3-am nophenyl
Ve 20§m8148s used herein refers to a cap |i nkeBCT/EE2608@0p001
targeting peptide and having the foll ow ng structure:
5[ 00223] A GA targeting conﬁgijnd can be prepared using
techni ques well known in t art. Typically, synthesis
of the peptidyl GA targeting agent is the fast step,
[aml] | S Cedthifi éntheldiBaits irbeScoti@BEWithiFarehula €aed the stnidage: t ar get i ng
agent is t&rpeg derivati zed for linkage to a connecting

—&-1-56-Ala) | ), which is then conbined with

thgng{nl% b dy. Oﬂ"ég-gcf%skl [l in the art will readily
appreci atg that the specific synthetic steps used

depend up {)1 act ngture of Ot Ot hr eg ts. P
Thus, th @ ‘
GAtargeH%( unds géeh\ feigg car rjeadn|
synt hesi ze

In certain of these embodiments, vis 0, 1,2, 3,4, or 5;tis 1,2, 3,4, 5, 0r6; wis 1,2, 3,4, 0r 5; pis 1, 2, 3,

4,0r5;qis 0, 1,2, or 3; and R® at each oceurrence is independently hydrogen, substituted or unsubstituted

5 Cy.10 alkyl, substituted or unsubstituted C;.7 cycloalkyl-Cos alkyl, or substituted or unsubstituted aryl-Ces
alkyl. In certain embodiments, vis0;tis 1,2,3,4,5,0r6; wis1;pis3;andqis 0, 1,2, or 3. In some
embodiments, vis0;tisl or2; wis 1;pis 1 or2; and qis 2 or 3.

[00408] Certain embodiments in accordance with Formula I have the structure:;

0
H 1
AAFAA— Al C—C—AA L -AA,

O
HN O. Q.
'é y
O v t °r Rb s q0 0

10 In certain of these embodiments, vis 0, 1,2, 3,4, or 5;tis 1,2, 3,4, 5,0r6;1i5 1,2, 3,4,0r 5;5i5 0, 1, 2,
3,4,0r5;qis0,1,2,3,4, or5; and R” is hydrogen, substituted or unsubstituted C).,o alkyl, substituted or
unsubstituted Cs.5 eycloalkyl-Cop.s alkyl, or substituted or unsubstituted aryl—Cg s alkyl, In certain
embodiments, v is 0;tis1,2,3,4,5,or6;ris1or2;sis3; and q is 0, 1, 2, or 3. In some embodiments, v
is0;tis1,2,0r3,risl;sis l or2;and qis 1 or 2.

15  [00409] Certain embodiments in accordance with Formula I have the structure;

(9]
Il
AA -AAg-A A i—C— AR p-AA,

0
BN o] (@)
Y y
o v t r RbMC s © ©

In certain of these embodiments, vis 0,1, 2, 3,4, or 5;tis 1,2, 3,4, 5, 0r 6;ris 1,2,3,4,0r5;581s0, 1, 2,
3,4,0r5qis 0, 1,2,3,4,0r 5 and R®is hydrogen, substituted or unsubstituted C,.;p alkyl, substituted or

unsubstituted C; ;7 cycloalkyl-Co alkyl, or substituted or unsubstituted aryl—Cp alkyl. In certain

© 20 embodiments, vis0;tis 1,2,3,4,5 0or6;ris1or2;5is 3;and qis 0, 1, 2, or 3. In some embodiments, v
is0;tis1,2,0r3,risl;sis lor2;and qis 1 or 2.

[00410] Certain embodiments in accordance with Formula I have the structure:



[ 002241CGA targeting agent peptides may be synthesi zed
= by many techni ques that are known to those skilled in
the art. For solid phase peptide synthesis, a sunmary
Vo 2008@81HEAy t echni ques may be found i n Chem eair/1E2008/000001
Approaches to the Synthesis of Peptidcs and Proteins
(Wllians et al., eds.), Press, Boca Raton, FL
(1997). 15[ 002251Typically, “the desired GA targeting
agent peptide is synthesized sequentially on solid
phase aCCOﬁdﬁhg to procedures well known in the art.
ASQQ&%ﬁ%@%—C+Mﬁ%Aﬁﬁ&€WJ Application No. 10/205, 924
(Publication No. 200310045477A1). The |inker may be

attached t the peptide in part_or in full on the é:;?

solid ph be ad phase
techniqu Pgi%ixremﬁ i ?Eahwf
resin (see gur es13A and 3). Fdplexa 0 0
N- pr ot ect ed & anlno and car boxylic acid- eontalnlﬁb

Inlc¢riaik pitigpsqambatiment? @ sely 1, B.S, A brtsatdhie] 31405, er & €s1.A, 4 off; @is0, 1, 2,
3, g ohy qquXM ﬂ%FZhXAd‘RpQ ﬁ%éﬁ,%ﬁs?ﬂt’et{@@ﬁs%@tﬁ&éﬁr@m @lk)]l%bshtuted or g
i vin ect | roup r enmove
el Corss g icas LG iR ot S e oo o
5 empbediggents, i (pé'F 1.@i 3k Sfonf; r B s is amel it L, BegB.i Id eoms erfrodiments, v

isgteue)npadid Ns & ha 2noe grb oG- term nus to N-term nus
[0dARNT Okt SEGw Jm%iﬁﬁ acoéré)nCe g&mmamﬂexm e peptide

sedquence may Jbe synth esized first and I nker added
to the pepgi on the colum. (see FIGURE 5B). Yet
Ahoftdeert ?Tﬁ%r%ﬁWQﬁ$s deprotecting an appropriate

25si dechain duying synthesis and derlvat|2|ng with a
sui tably eacﬁlve | i nker. For exgnplg,

si dechai gymayN roge an e ted \ 4 :

havi ng an af¥|v est er . erd&tl Iy, Man Nam/hg “aci d
derivative @ th avsuitablty ﬁ#oﬁectedPlﬁﬁker noi ety

In 3drtki@ afclhescmbaitas] vis®, 1, DS, £brdaGd1a, B, 405, or 6; W isI OB, 4LAS5;QSs 1, 2, 3,

10 4, Eﬁec\qméb N2 A 80, THe bl 9 G ure (E%%s ‘%‘] %‘éﬁ? ya%ﬁenp;qxg %mg ot he

pept i de sequence.
A o S HRE S Sbg it G UG AR SOPEP

unebsiuted ableCdslkylelmoareid ehtiodinerB0¢ e t ke, ) 430e 60lep 1 pticcind s 0,
1, Q ot' b ey soln@en%d&iﬁ&!%sﬁl 1961 t Q4 01J 2nw g lsﬂ lpﬁll‘ anpt?jE %r'20 n. Renpval

[O%Bﬂg / 8 é%%’%%ﬁ%ﬁ]%ﬁi%g%?%ﬁf Formula I have the structure:

AAFAA-AAT C—C Alnaa—AA,

Rb
| O (0] o) 0
N 0
M M M S
s v t "w RP p RP
15 4

In certain of these embodiments, vis 0,1,2,3,4,0r5;tis 1,2,3,4,5,0r6; wis 1,2, 3,4, 0r 5, pis 1, 2, 3,

4,0r5;qis 0, 1,2, 3, 4, or 5; and RP at each occurrence is independently hydrogen, substituted or

unsubstituted C;.;p alkyl, substituted or unsubstituted C;; cycloalkyl-Cy.g alkyl, or substituted or

unsubstituted aryl-Cos alkyl. In certain embodiment vis 0;tis1,2,3,4,5,0r6; wis 1;pis3; and g is 0,
20 1,2, 0r3. In some embodiments, vis 0;tis lor2; wis1;pis Lor 2; and qis 1 or 2.

[00413] Certain embodiments in accordance with Formula I have the structure:
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52 |inker conjugate and deprotection can be
acconplished in a single operation by treating the

resi n-bound peptide-linker conjugate with a cl eavage
Weauens141¥ or exanple, trifluoroacetic acid c8ATAL29084§0001
scavengers such as thianisole, water, or

et hanedithiol. After deprotegtion and rel ease of the
targeting agent, further de@ vati zation of the

targeti ng agent peptide may be carried out.

5[ 002271Thﬁ fd11y deprotected targeting agent-Iinker
aapAagate—~Cs-PHRA -8, by a sequence of chromatographic
steps enploying any or all of the follow ng types: ion
exchange anh aRWeakIy basi c resi sy in the acetate form ¢

hydr opho i on nat ogr apfly on @

pol yst yr \Fﬂ’r\eﬁ%l. VB '

silica geI on chro raphy; RPon exc ge

chro on ca rbo e; rtition

s fhssgffﬁ‘%ﬁ%eﬂ“e ViR bR 6 TS L3 bt S 123
45 Spratise b dror grand RE @@Poépwwtmqe iisangepeiqieriih hﬂ@s@mvmmre@or piisghtiteded
&N ﬁlmﬁb&ﬁnrt@uw%s&bhﬂ?du@):, 7 @@d@ﬂiﬂie@i iy, 6r%§fnﬁﬁ omaﬁ&.tukdﬁ’b;ﬁ-cw

ﬁ’(g E%Er%m e%\lg dmﬁrg%v 1esS ? Eéf, 5 I6| vl' i% 1503n an% q 1s%213§ P reé'r: Qn some

eF‘PfE‘!"lS’i‘j%‘é‘Sioﬁm}r?éﬁl“’dthfsﬁ§’7\/\ﬁﬁdﬁﬁza?3e the pr oduct of B
([@eld] s aOwhaiv anbodimtgs il Redtdawt witsFowmlall hastht daecture:cel |
receptor (TcR) owhich is the product of T cells and
VaKA 2Rk s.alshef edf - axAn.-ABi Munogl obulin is a protein
conpri si ng e or nore polypeptides substantially
encoded by the |ﬁmunoglobulln kappa and Ianbda al pha,

gamma, del ta ep'{sJ ony and t ant nes, as
romelodg © ©

In certain of these embodlments, vis0,1,2,3,4,0r5:tis1,2,3,4,5,0r6;ris 1,2,3,4,0r5;5is 0, 1, 2,

3,4,0r5,qis0,1,2,3,4,or5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C,_1o alkyl, substituted or unsubstituted C; 7 cycloalkyl-Cy s alkyl, or substituted or
unsubstituted aryl-Cy alkyl. In certain embodiments, vis 0;tis 1,2,3,4,5,0r6;ris 1 or2;sis3; and q
is 0,1, 2, or 3. In some embodiments, vis0;tis 1,2, or3,ris1;sis 1 or2; and qis 1 or 2.

[00415] Certain embodiments in accordance with Formula I have the structure:

H It
AAI—A.Az"AAAfm— C—C_AAm.g.g“AAn

In certain of these embodiments, vis 0, 1, 2, 3,4, 0r 5;tis 1,2, 3,4, 5,0r6;1ris 1,2,3, 4,0r 5,515 0, 1, 2,
3,4,0r5,qis0,1, 2, 3,4, or5; and RY at each ocourrence is independently hydrogen, substituted or
unsubstituted C,_o alkyl, substituted or unsubstituted C,.5 cycloalkyl-Cos alkyl, or substituted or
unsubstituted aryl-Cgy. aliyl. In certain embodiments, vis0;tis 1,2, 3,4, 5,or6;ris 1 or2;s5is 3;and q
is0, 1, 2, or 3. In some embodiments, vis0;tis1,2,0r3,ris 1;sis 1 or 2; and q is 1 or 2.

[00416] Certain embodiments in ascordance with Formula I have the structure:
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nmyriad i nmunogl obul i n vari abl e regi on genes. Light
chaims are classified as either kappa or |anbda. Heavy
chains are classified as ganma, nu, al pha, delta, or

Ve 200B/0%14180hi ch in turn define the i munogl ob8CT/E2008/000001
classes, 1gG 1gM I1gA 1gD and IgE, respectively.
Subclasses of heavy chai ns 185 e al so 20known. For
exanpl e, 1gG heavy chai ns |n humans can be any of

lgd, 1902, 1gG3, and I g3 subcl asses. [002291 A
typical ingpﬂ@globulin structural unit is known to
AApAL-sic CeC+alRL-ALach tetranmer is conposed of two

i dentical Rairs of polypeptide chains, each pair

havi ng oned"ligit" (about 25 IcD) and one "heavy" ﬁ;;?

chai n (about 50k 7 ). Th t
defines a Ny N}
am no aci ds ily respo 'i

recognition. 0The terms varléblé Ifbht %haln (V9 25an8
Incartainabth@e dntbadinienshies ) 1,2V5 ), of BEier, 21304, 5. heg eisllizght, oandiso, 1,2,

3 hec@\f lﬁh ?-|2 I’}§ 3, Lo S0 %&Edh\é&lnyence]—%ep%mem h)%f\olgglssugsfltut@@or

ur a onn
w@a‘fﬁﬁ%%&@%ﬂéﬁ%www R el eifPean g
uisyistitit¢dgiyt-Ceduiidyin &n cantadn elpbadimietnty isiOrt ist 1WA 8, 4 henf; Hale 2{sigd; and q
sQOMRofy, mgso.aésn@&nmeﬂtstm cial, zrbai ursals i oy Bla@Nfis BRI body

[doﬁglgn |19 & auﬁA‘ertlbop Pentse[mkerTEYnl aC(Rl'dance WI{h an%lulg ?t as in the

dT P C T Or e A& Pentameric 1 gM
nDIecuIe ti bodi es may also be uni val ent, 30such as,
for exadplg, in gpe case o% Fab qg Fab' fragnents.
1002311 [ [ e i ntact
ant i bodi®s or as a nunber of webl - C iﬁgi
fragments produced by digestion with vario E
pepti dases or chem cals. Thus, for exanplef)pepsin
[0dhgest Srhadimaitritidneky: GAr e plchih otHd Solth frﬂndleocbrh;ré{éagﬁ&dhsnmay

reg (?n LEE oggdxfl'?og Ln?podl:e? aﬂp {159 tgé'l v:%ﬂ? u atg aé%lghzahté}a%dlgln%fée ecteg %Qhe variable
’eé'P‘s erF'Mméé‘e Bty idighae. p(% B t?thﬁtaryeﬂbgeag?ﬂéa aerdken rekip %ﬂ%ﬂ& the
tacpeting ageit @IS abitibo®5 Bededig thchremalbguitify otheS A thrpdtiagpempannd daebe
acmeﬂgﬁ::y Fn@tgddg"mell l&éﬂﬁ{ n?gﬂé/ arlﬁéﬁ&l‘é?ﬂyta&ﬂgnot lgﬁ cl%(n%blye)&%l eﬁia' Q?é‘&] (PEG)

a
bq&eqts)paf:ers anc?t e lj kngnrte rgc{m goo]em]io},l]ng Etl)lﬁgléln ﬁ’]éd'é img air gcggmrs éreé.nown
otk ﬁtr@ﬂsk Tereigy Wéﬁpeffgvsu{ﬂw in fhe refiygeg| immenggeyicityRethesspeytie prafeins
thi.di¥play(FkQEhGpitop @ KN.EL KB, & Lih@iinall 148:000@EBECIINPEEManif et &Xf, HET.
H%ﬁoll QQ fj ¥ (1998). Alternatively, or in addition, the individual administered the antibody-GA.

targeting agent conjugate may be administered an immunosuppressant such as cyclosporin A, anti-CD3

antibody, and the like.
[00419] In one embodiment, a GA targeting compound is as shown by Formula II, and includes
stereoisomers, tautomers, solvates, prodrugs, and pharmaccutically acceptablc salts thereof.

Antibody — L’ ~ [GA. targeting agent} (I
[00420] In compounds of Formula II, [GA targeting agent] is defined as in Formula I, and L' isa
linker moiety linking an antibody to the targeting agent and having formula —X-Y-Z’-. In compounds of
Formula I, X and Y are defined as in Formula I, and Antibody is an antibody as defined herein. FIGURES
9 and 10, respectively, illustrate the addition mechanism of a reactive, nucleophilic sidechain ina

combining site of an antibody to the Z moicties illustrated in FIGURES 7 and 8.



53 fragments). While various antibody fragnents are
defined:in terns of the digestion of an intact
anti body, one of skill in the art will appreciate that
VIR POGS{08 418 ar j ety of antibody fragments nmay b&CT/IE2008/000001
synt hesi zed de novo either chemcally or by utilizing
recombi nant DNA met hodol ogygs Thus, the term anti body
as used herein al so |ncludes antlbody fragnents
produced by the nodification of whole antibodies,
W@?ﬂtheéﬁ%eamwémﬁmamgﬂnémwahﬁahﬂ@@Wﬁﬂdnkm@@dn@t#aﬂmﬁDmﬂm
foflahodol ogi es. Anti body fragnments produced by
reconbi nant techni ques nay |nchHg@ fragnents known by
proteol ytic process ng $prH be uni que fragnents not
avai |l abl e or preV|o by proteolytic
processing. Whol e antibedy apd antibody fragnents may
contain natural as well as unnatural am no acids. One
skilled in the art will recognize that there are
[08422]c undt exmerehediment, whérgimAntibody & aadﬁipawag@e eribadyy Zirg@tibody has the
5 fomfutat body fragnments rather than whol e anti bodies. For
10exanpl e, the smaller S|ze ofAHggwantlbody fragnents
allows for rapid el ear i and may | ead to inproved
access to solid tu B023R] The T cell receptor
(TcR) is a disulfide | ed ghet er odi mer conposed of
two chains. The two chal aFe generally

[09J U|r ;IrI]Jgoene f?ngb e%lajrw er%n .Egnl{%%lé%%%%hg %e cﬁeﬁ%fz anélgrﬁdﬁ%tlb& s‘y has the

foF‘é@érrbllng the anti body hinge region. Each TcR chain
i s conposed of one 15anti bgey_lAntk&y vari abl e domai n and
one constant domain.s THe Plill TcR has a nol ecul ar nass
of about 95 kD, wit ZneRfi dual chains varying in
size from35 to 47 kD. Al enconpassed within the
nmeani ng of TcR are portions Of the receptor, such as,
for exanple, the variable region, which can be

10 [op41ducC étonasntadisot, whirén fitibdde isan akddlassgataipic brtitksly, B | Antidodychasthe

foifdlal Ne art. For exanple, U S. Patent No. 6,080,840 and
A.B. Slanetz and A L. Bgthwell, Eur. J. Irnnunol.
21:179-183 (1991) descrlbqhg/ég&mple T cell receptor

pr epar ed g OH

1
[00425] In one embodiment, wherein Antibedy is an aldolase catalytic antibody, Z’- Antibody has the
formula:

0

% /:S:\ N/\/ Antibody
15

[00426] In one embodiment, wherein Antlbody is an aldolase catalytic antibody, Z’- Antibody has the
formula:

O

2 /ﬁ.\N/\\/Anhbody

[c0427] In one embodiment, wherein Antibody is an aldelase catalytic antibody, Z’- Antibody has the
20  formula:
R"
§ H/\,Antibody
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20by splicing the extracellular domains of a TcRto
the gl ycosyl phosphatidylinositol (GPl) nmenbrane
anchor sequences of Thy-1. The nol ecule is expressed
W 2q0p@sialsence of CD3 on the cell surface, aROGTZEAG08/190001
cl eaved fromthe nmenbrane by treatnent with
phosphati dyl i nositol specif fP phosphol i pase C
(PI-PLC). The soluble TcR also nay be prepared by
coupling the TcR variable domains to an anti body heavy
[00¥&] N ChiZne@mbc@in@ntohderein Antibedy $sen blicddsd optalad: aakdsdyr 4’ edibddnhas the
e Patent No. 5,216,132 and G S. Basi ct al., J.
| munol . 25Met hods 155: 1755191 (1992), or as soluble
TcR singl e chains, égg d sc i bed Ryodgy V. Shusta et al.
Nat . Bi otechnol 1 9 2 0) or P.D. Holler et
[ !129]’ N ITbogne. em odn'ne?t V{ rem Anﬁ-n\cﬁ)%d tmlag ﬁdo’lAase c%tZ];fr?c%nStl%a Htalg-éin%g)o%ga:is the
foagulaa sol ubl e anti body. The combining site of the TcR
can be identified by rgfsyenceintiodyCDR regi ons and
ot her framework resi dMi ng the sane net hods
di scussed above for &ntiHodti es. 30002331Reconbi nant
(004%0] DO, 6% BMinRS, HARY RRMsb Ak afidikd cathlmqﬁtmo@rﬁ 1 DA the
gﬂ-ﬁl body fragnents known from proteol ytic di gestion,

¥ body fragnents such as Fv or single chain Fv
(scFv), single domain ffagnents such as VII or VL,
di abodi es, domai n del ~ant MHPEA es, mi ni bodi es, and
the like. An Fv antibodyhis about 50 kD in size and
W88Hpr i sleaneteinkodipngnt) vdibrbie Antiberly daras aldsflase datelyticiagiedy ArdAntieedy s the
fohad: N. The |ight and heavy chains nmay separately be
expressed in bacteria where they assenble into an Fv
fragment. 35 Alterrtati Iy, the two chai ns can be
engi neered to forma rchain disulfide bond to
give a dsFv. A singke c al Pw{MEYEV") is a single
pol ypepti de conpri sing %11 Hand VI, sequence domai ns
[ob43piked Ibyheambodifiee hereih Afibbdy fHlee ﬁ[dmtapttcamibmym Anfieddy has the
fowhen the pol ypepti de foI ds the resulting tertiary
structure mmcs th

N
~— \”/\N/\/Anttbody

[00433] In one embodiment, wherein Ant:body is an aldolase catalytic antibody, Z’- Antibody has the

formula:

§\I ]/\N/\/Antibody
o H
[00434] In one embodiment, wherein Antibody is an aldolase catalytic antibody, Z°- Antibody has the

formula;

O\.H..N/\/Antibody

0

[00435] In one embodiment, wherein Antibody is an aldolase catalytic antibody, Z’- Antibody has the
formula;
N /\/Anﬁbody

o

H



structure of the antigen binding she. See J.S. Huston
et al., Proc.: Nat. Acad. Sci. U S. A 85:5879-5883
(1988). S|ngle domai n anti bodi es are the snall est
wamod/esamal bi ndi ng units of antibodi es (appreXi/faec8|0go001
13 kD in size), corresponding to the variable regions
of either the heavy VH or ht VL chains. See U S.

Pat ent 6, 696, 245, vmo4/058é§ W04/ 003019 and

W03/ 002609. Single domain antlbodies are wel |

[0DLXT €S8 BhpbudshAGda@brinla TLY22 B34 atadf6ht ﬂ&a,eaombmg & covalent bond
an%waﬁ‘ ra¥b§1t| elmg:ms?g( \H‘lrlc% R Ié:?h%od%Xs a{'tac['r% Thls l% dl w or iﬁe case wherc the

'“?kéq haﬁt% dv%tmtedwleﬁ @s thwacth @ﬂl@t(ﬁc é?ftFPIB’@’GP angj 'wkaﬁ@emgprscﬁé e
sideoiahn adDoEbup otk bic esda Bﬂli:ebﬁtd:b@&qmﬂﬁﬂfghie[: ﬂ]l:ea’rnhgbdﬁkﬂown
scg%a%ﬁgs ﬁ@aﬁéﬂh@ﬁ{ la ﬁ’ﬁctlve(%t'ntng ECld SRS ﬁgea&l c%nﬁt%%ﬁe 150%:'51@& ive

to their full length gounterpart di'es are

formed by the assoclalli on of a fliirs protein
conpri si ng t@éﬁ%ﬁfﬁ%ﬁﬁTns mﬂtﬁﬁa moéi fusi on protein
conprising tAwo™VL domai ns. Di abodi ke full length

anti bodies, 10 are bivalent. M ni bodi es are fusion
proteins conprising a VI1,|VL , or scFv Iinked to CH3,
either directly or via an intervening |1gG hinge. See
T. Olafsen et al., ProteinjEng. Des. Sel. 17:315-323
(2004). M nibodies, |ike dgmain del eted anti bodi es,
are engineered to preserve'the binding specificity of
full-length antibodies but with inproved cl earance due
to their smaller nolecul ar i.ght. |[00234] Vari ous
techni ques have been dgve »3§ﬁﬂP8 e producti on of

ant i body fragnents % Tfadit+o , these fragnents
were derived vi \?tIC dlgestlon of i ntact
anti bodies (s e g K. Morinmto and K | nouye, J.

[055{3%0 Ihe MAnothir ermwﬁl% gm,mga 1% ik Qe »15%@&%%9 has d\eta RESNRGRy
a
asg'lre regachv%%roup arn r?' %JI‘S w th t%e sugeéham 8121 e%(fup V\F L smé resncglﬁg%le ant&body

sTcan n T odUC
copiging fite| The Antibedy is smna%aﬂ%eﬂ#x/as At enbithy rerﬂqatagwm?tagd Ydgphain for
eadtl dombieingakph@ased i n and secreted fromE co/i, thus
allowing the facile product| of | arge anDunts of

these fragnents. An hy ment s q@,n pl,.at ed
fromthe 20anti bodj -30I| aries dis Atm@o g bove.
i fragnments can be directly

Al ternatively, Fap Y
recovered fromE coil and chemcplly coupled to form
F(all2 fragnents (P. Carter et a|., Biotechnol ogy

10: 163-167 (1992)). Accordi ng to|another approach,
F(all)2 fragments can be isolated directly from
reconbi nant host cell culture. Fab and F(abl)2
fragments with increased in vivo half-life conprising

a sal vage receptor bindi epltope aﬁ o[ i bed in
é“*"r"ﬂi "the

U S. Pat No. 5, 869, (Q
[00438] Certain embodiments in accordance with Formula IT have the structure:

production of anti bd

_-Antibody

s M A
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25fragnments will be apparent to the skilled
practitioner. [00235] The conbining site refers to the
‘gart of an antibody nol ecule that participates in
APIFER K ndi ng. The antigen binding site isPEBIEAS/A9Q001
am no acid rcsidues of the N-term nal variable ("V")
regions of the heavy ("H')1@nd light ("L") chains. The
anti body vari abl e regi ons conprise three highly
di vergent stretches referred to as "hypervariable
InRingHEese PO EOII S Ao PLY iabodr b f Y 'l P pis 1,23,
4,301, CBORS) 2, 3vhérShanéR et éamtmmmndmhmemydmme subgingésrved
uaédbamfed@gw m @&bgthﬁéj KRN RE Cy o ﬁ%@iﬁw@g Jslk{yleals&saﬁuwd oFRs) .
L ﬁi% rtg:ulf(;z t he &€ pervari ab 0
"'F'E’@tl“%“ﬂgry Stosdyh Greertamy %‘T’Litbﬁi ‘SLC?E%QQ %rr?d“'f_ém%’y andéf O
1,24ve 3.t Inpome erhiypgioentsay is & fisd oregiisdnisis bér 2aanthemV yr ehai n
[00436]D1t IcertdiHFARedimeaid ¢h abHIIRS) widk Femilh 8 RAS Belscu@lrat | ve to

each other in three di mensiopal ce tg form ag
antl gen bodjid ckmu d _ Antibody
Weﬂe%or%% e ah%cﬂs
that rrake up ‘the CDRS of an fanti body 35and any

Inferaimeitbrsdembedinadiseds @ hat3, faldet iuh 2.61ves.bi hidiinig2.8i4 @5 pis1, 2,3,

4, ra.qs;l;eh L1 &Qzaﬁh‘m @ach daﬂericé ymaefpenaéa@y 138 RR, stkttededlofmbubiititd
Cl o a]kyb&@s&lt'ut g gr ug‘srubs? n{cé X c loa ﬁ&gd 'jweolr Tugﬁ(ﬁteg grnl.:rQslu sktﬁtgd a?l tC,eM
aligh rIn @fé‘a‘?ﬁﬁ‘rbéd‘m%{'ﬁt‘i 1b?>él'_\7 1 5=n>a§» wiel pérmi ek %d ?agr?' Iysome

embodiments, vis 0, tis 1 or2; wis I;pis 1 or2; and qis 2 or 3.

[00440] Certain embodiments in accordance with Formula IT have the structure:
_ Antibody

g P A O O

In certain of these embodiments, vis 0, 1,2,3,4,0r 3;tis 1,2,3,4,5,0or6; wis 1,2,3,4,0r5; pis 1, 2,3,
4, or 5; and R” at each occurrence is independently hydrogen, substituted or unsubstituted C,.;p alkyl,
substituted or unsubstituted C; cycloalkyl-Cos alkyl, or substituted or unsubstituted aryl-Cy alkyl. ITn
certain embodiments, vis 0;tis 1, 2, 3,4, 5, 0r6; wis 1; and p is 3. In some embodiments, vis 0;tis 1 or
2;wis l;andpis 1 or2.

[00441] Certain embodimcnts in accordance with Formula IT have the structure:

\Anhbody

In certain of these embodiments, vis 0, 1, 2, 3,4, or 5;tis 1,2,3,4, 5, 0or6;ris 1,2,3, 4,0r 5;8is 0, 1, 2,
3,4, 0r5qis 0, 1,2, 3, 4, or 5; and R® is hydrogen, substituted or unsubstituted Cy.1¢ alkyl, substituted or
unsubstituted C,.7 eycloalkyl-Cog alkyl, or substituted or unsubstituted aryl-Cp ¢ alkyl. In certain
embodiments, vis 0;tis 1,2,3,4, 5,0r6;ris lor2;sis3and qis 0, 1, 2, or 3. In some embodiments, v
isO;tis1,2,0r3,ris 1;sis 1 or 2; and q is 1 or 2.

[00442] Certain embodiments in accordanee with Formula II have the structure:

AA-AlpeAA \H’[\/ W ﬂ\Q/HY W Antibody
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t he hypervariable regions originally defined by Kabat
et al. See E. A Kabat et al., Sequences of Proteins of

| mmunol ogi cal Interest, 5th ed., Public Health

VE2 2RPBOY-AIBNUL WAshi ngton D. C. (1992). The posPET/HER§08400001
the CDRs may al so be identified as the structural |oop
structures originally descrji ?Aed by Chot hia and ot hers.
See, e.g., C. Chothia and A Leslc, J. Mdt. Biol.

196: 901-917 (1987); C. Chothia et al., Nature 342:877-
I58G®: of he:8 Sbodimentk, Yis 0. Tr Zabrdvr Smid L. 3, 415, or 6,3 is 1M B, .4, BF;0fis.0, 1.2,
,2:15; 5147196, 1320r 6 19PRY)is hybb AL kubbiRkdd @BsubRGledl B, YL su saawh or
Dl T o
claW%ﬁ%aylsﬁﬁeFell-? Prf> B BT M&‘rféz(sﬁé\&“%&‘bll:ﬂy%? In ggmetefodiments, v
is 004 L, 20t 3, eliefij s Itor WANd gf2 RS set forth in RM
[dﬁﬁp’“ | Eribn %boéﬂncrﬂs m]accol}@lllce wﬁi ﬁhﬂula@%eﬁ%%m%é (1996)
The fol low ng chart identifies CDRs based upon variQ
known defi ni tﬁ\% CDR Rabat_. abM Chot hi a_Contactyy g

L24- L34 L24 34.0
e R S s

In certain of these embodiments, vis 0, 1,2, 3,4, 0or5;tis 1,2,3,4, 5, 0r6;ris 1,2,3,4,0r5;5is 0, 1, 2,
3,4,0r5;and RPis hydrogen, substituted or unsubstituted C,_io alkyl, substituted or unsubstituted Ca;

ody

cycloalkyl-Co s alkyl, or substituted or unsubstituted aryl-Co.s alkyl. In certain embodiments, vis 0;tis 1,
2,3,4,5,or6;ris 1 or2; and s is 3. In some embodiments, vis 0;tis 1,2,0r 3,ris 1; andsis 1 or 2.
[00444] Certain embediments in accordance with Formula IT have the structure:

_-Antibody

g A O

In certain of these embodiments, vis0,1,2,3,4,0r5;tis 1,2,3,4, 5, 0or6; wis 1,2,3,4,0r5; pis 1,2, 3,
4,0r5;qis0,1, 2, 3,4, or 5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C,.jp alkyl, substituted or vnsubstituted Cs ;7 cycloalkyl-Cy 4 alkyl, or substituted or
unsubstituted aryl-Cy ¢ alkyl. In certain embodiments, vis 0;tis 1,2, 3,4, 5, or6; wis 1; pis 3; and qis 0,
1,2, or 3. Insome embodiments, visO;tislor2; wis [;pislor2;andgis 1 or 2.

[00445] Certain embodiments in accordance with Formula I have the structure:

Rb
I 0 .0 o 0
AN o /\/lk _ Antibady
AAl-AAz--AAn-E N |}| N N
o} v t 'w RY p R o H

In certain of these embodiments, vis 0, 1,2, 3,4, 0r 5;tis 1,2, 3,4, 5,0r6; wis 1,2,3,4,0r5; pis 1, 2,3,
4, 0r 5; qis 0, 1, 2, or 3; and R® at each oceurrence is independently hydrogen, substitutcd or unsubstituted
Ci.0 alkyl, substituted or unsubstituted C;.; cycloalkyl-Cy alkyl, or substituted or unsubstituted aryl-Cy
alkyl. In certain embodiments, vis0;tis 1,2,3,4, 5, or6; wis 1;pis 3;and q is 0, 1, 2, or 3. In some
embodiments, visG;tis Ll or2; wis }; pis 1 or2; and gis 2 or 3,

[00446] Certain embodiments in accordance with Formula II have the structure:
_-Antibody
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L30-L36 L2 L50-L56 L50-L56 L50-L56 L46-L55 L3 L89-L97
L89-1L97 L89-L97 L89-L96 Hl (Kabat nunbering)

WO 2008/081418 PCT/IE2008/000001
110

In certain of these embodiments, vis 0, 1,2, 3,4, 0r5;tis 1,2,3,4,5,0r6; wis 1,2, 3,4, 0r5; pis 1,2, 3,
4, or 5; and R® at each ocourrence is independently hydrogen, substituted or unsubstituted C;.;q alkyl,
substituted or unsubstituted C37 cycloalkyl-Cy ¢ alkyl, or substituted or unsubstituted aryl-Cpg alkyl. In
certain cmbeodiments, vis 0;tis 1,2, 3,4, 5, or 6; wis 1; and p is 3. In some embodiments, vis 0;tis 1 or

2;wisl;andpis 1 or2.

[00447) Certain embodiments in accordance with Formula II have the structure;
Rh
ll! 0
O
~
messeang” P ST Y
O A tr RP 8 " "a® HN__

Antibody
In certain of these embodiments, vis 0,1,2, 3,4,0r5;tis 1,2,3,4,5,0r6;ris 1,2,3,4,0r5;sis0, 1, 2,
3,4,0r5;qis0, 1, 2,3, 4, or 5; and R” at each occurrence is independently hydrogen, substituted or
unsubstituted C,.,q alkyl, substituted or unsubstituted C;.7 cycloalkyl-Cy. alkyl, or substituted or
unsubstituted aryl-Cqy.¢ alkyl. In certain embodiments, vis 0;tis 1,2, 3,4, 5, or6;risl or2;sis3 andq
is0, 1,2, or 3. In some embediments, vis 0;tis 1,2, 0or 3,ris I;sislor2;andqis1 or2,

[00448] Certain embodiments in accordance with Formula IT have the structure:

Rb
! ol 1.7 N i
S
s M TH SN
0 v tr ReM g q © 0

In certain of these embodiments, vis 0, 1,2,3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3, 4,0r 5;5i5 0, 1, 2,
3,4,0r5,qis0,1,2,0r3; and R" at each occurrence is independently hydrogen, substituted or
unsubstituted C, .1, alkyl, substituted or unsubstituted C; 7 cycloalkyl-Cy.¢ alkyl, or substituted or
unsubstituted aryl-Cy.s alkyl, In certain cmbodiments, vis0;tis 1,2,3,4, 5, or6;rislor2;sis3andq
is 0, 1,2, or 3. In some embodiments, vis 0;tis 1,2, or3,ris I;sisl or2; and qis 2 or 3.

[00449] Certain embodiments in accordance with Formula If have the structure:

Antibody
0 HNT
P
S

Rb
| 0
- N O
AA -AAz--AAn-q 1}1
S v t°r RP

In certain of these embodiments, vis 0, 1,2, 3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3,4,0r 5;8i5 0, 1, 2,
3,4, or 5; and R” at each occurrence is independently hydrogen, substituted or unsubstituted C,.;o alkyl,
substituted or unsubstituted C; 5 cycloalkyl-Cy.¢ alkyl, or substituted or unsubstituted aryl-Cq.s alkyl, In
certain embodiments, vis 0;tis 1,2, 3,4, 5, or6;ris 1 or 2; and s is 3. In some embodiments, vis 0; tis 1,
2,or3,ris l;andsis1or2.

[00450] Certain embodiments in accordance with Formula IT have the structure:
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H31- 1135B H26- H35B H26- H32. . H34 1130- H35B H1 (Chot hi a
nunbering) H31-H35 H26- H35 H26- H32 H30- H35 112

HSO- 1156 HSO- H58
WO 2008/081418 PCT/IE2008/000001

111

O
H
AA-AAg--A A C—CAA sa-AA,

2 T r

KN N N
T \@H\(‘v
I tow o Pg 90 HN

\Anﬁbody
In certain of these embodiments, v is 0, 1,2,3,4,0r 5;tis 1,2,3,4,5,0r6; wis 1,2, 3,4,0r 5; pis 1,2, 3,
4,0r5; qis 0,1, 2, 3, 4, or 5; and R" at each occurrence is independently hydrogen, substituted ot
unsubstituted C,.;q alkyl, substituted or unsubstituted C, 7 cycloalkyl-Cq.s alkyl, or substituted or
unsubstituted aryl-Cy 4 alkyl. In certain embodiments, vis0;tis 1,2,3,4,5,0r6; wis 1;pis 3;and qis 0,
1,2, or 3. Insome embodiments, visQ;tis lor2; wis 1;pis lor2;and qis 1 or 2,

[00451] Certain cmbodiments in accordance with Formula IT have the structure:

0
H 0
AAI"AAZ"AA_m C—C—AA—-AA,
Rb

Rh
! N N N
o v t W o P§ g O Q

In certain of these cmbodiments, vis 0,1,2,3,4,0r5;tis1,2,3,4, 5, 0r6: wis 1,2, 3,4, or 5;pis 1,2, 3,
4,0r5; qis 0, 1,2, or 3; and R® at each occurrence is independently hydrogen, substituted or unsubstituted
C\.10 alkyl, substituted or unsubstituted Cj 5 cycloalkyl-Cy alkyl, or substituted or unsubstituted aryl-Cy.¢
alkyl. In certain embodiments, vis 0;tis1,2,3,4,5,0r6; wisl;pis3;andqis 0, 1, 2, or 3. In some
embodiments, vis Q;tisl or2; wis l;pis 1 or2;and qis 2 or 3.

[00452] Certain embodiments in accordance with Formula IT have the structure:

0
H
AA -AA-AA—C—C—AAa-AA,

b

2 R R® O HN

SN S W VY
o Vv tow o Po

In certain of these embodiments, v i50, 1, 2, 3,4, 0r 5;tis 1,2, 3,4, 5, 00 6; wis 1,2, 3,4, 0r5; pis 1, 2, 3,

_-Antibody

4, or 5; and R® at each occurrence is independently hydrogen, substituted or unsubstituted Cy.q alkyl,
substituted or unsubstituted Cs.; eycloalkyl-Cy.5 alkyl, or substituted or unsubstituted aryl-Cos alkyl. In
certain embodiments, vis0;tis 1,2, 3,4, 5, or 6; wis 1; and p is 3. In some embodiments, vis 0;tis 1 or
2;wis l;and pis 1 or 2.

[00453] Certain embodiments in accordance with Formula II have the strcture:



H52- H56 H47- 1158 113 1495-11102 H95- H102 HI95- H102

H93- H101 10 Ceneral guidelines by which one nay
identify the CDRs in an anti body from sequence al one

WO 2008/881#1 | ows: LCDRL: PCT/TE2008/000001

112

H 1
AAI-A.Az--A.AFC_C'—AAm.;.z--AAn

_-Antibody

R O HN
HN N LA
A O
o) v t r0 s q
In certain of these embodiments, vis 0,1, 2,3,4,0r5;tis 1,2,3,4,5,0r6;ri51,2,3,4,0r5;5is 0, 1, 2,
3,4,0r5; qis0, 1, 2, 3, 4, or 5; and R® is hydrogen, substituted or unsubstituted C, ;o alkyl, substituted or
unsubstituted Ci.7 eycloalkyl-Cy s alkyl, or substituted or unsubstituted aryl~Caq.s alkyl. In certain
5 embodiments, vis 0;tis 1,2, 3,4,5,0or6;ris lor2; sis3;and q is 0, 1, 2, or 3, In some embodiments, v
isQ;tisl,2,or3,risl;sislor2;andqis 1 or2.

[00454] Certain embodiments in accordance with Formula I have the structure:

0
H
AA-AAS--AAT C—C—AAm-AA,

2 ¢ i i
N /\/K Antibody
S O ¥
O v "t r0 s q

In certain of these embodiments, vis 0,1,2,3,4,0r5;ti51,2,3,4,5,0r6;ris 1,2, 3, 0r 5;5is 0, 1, 2,

10 3,4,0r5;qis0,1,2,0r3; and RVis hydrogen, substituted or unsubstituted C,.,o alkyl, substituted or
unsubstituted C, 5 cycloalkyl-Co.s alkyl, or substituted or unsubstituted aryl-Cp.g alkyl. In certain
embodiments, vis 0;tis 1,2,3,4,5,0r6;rislor2;sis3;and qis 0, 1, 2, or 3. Insome embodiments, v
is0;tis1,2,0r3,risl;sisl or2;andqis 2 or 3.

[00455] Certain embodiments in accordance with Formula I have the structure:

H 1
AAI"A.AZ“AAE c— C_AAm+2“AAn

Rb
1
NIy p
o) v “t rO s O HN\

Antibody
In certain of these embodiments, vis 0, 1,2, 3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3,4,0r 5;5is 0, 1, 2,

3, 4, or 5; and R® is hydrogen, substituted or unsubstituted C,_;o alkyl, substituted or unsubstituted C; 5

15

cycloalkyl-Co.q alkyl, or substituted or unsubstituted aryl-Cy.5 alkyl. In certain embodiments, vis 0; tis 1,
2,3,4,5,0or6;ris 1 or 2; and s is 3. Insome embodiments, vis0;tis 1,2,0r3,ris 1;andsis 1 or 2.
20 [00456] Certain embodiments in accordance with Formula IT have the structure:
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Start - Approximately residue 24. 15Resi due before is

al ways a Cys. Residue after is+always a Tip, typically
foll owed by Tyr-G n, but also followed by Leu-d n,

VW 20080814180r Tyr-Leu. Length is 10 to 17 resi 8J&3E2008/000001
LCDR2: 20Start- 16 residues after the end of LI.
Sequence before is generally,lle-Tyr, but also may be
Val - Tyr, Ile-Lys, or Ti e-TIJiz. Length is generally 7

resi dues. LCDR3: Start-33 residues after end of L2.
25Resi due,b&fore is a Cys. Sequence after is

ARRAAGY AW GGQrﬂMmdmn

_-Antibody

AP i HOWRX

In certzin of these embodiments, uis 1,2,3,4,0r5; vis 0,1,2,3,4,0r 5;tis 1,2, 3,4, 5,0r6;ris 1, 2, 3,
4,0r5;8is0,1,2,3,4,0r5;qis 0, 1, 2, 3, 4, or 5; and RPis hydrogen, substituted or unsubstituted C,.;o
alkyl, substituted or unsubstituted C;; cycloalkyl-Co¢ alkyl, or substituted or unsubstituted aryl-Cog alkyl.
In certain embodiments, uis 1,2,3,4,0r5;vis0;tis 1,2,3,4,5,or6;ris 1 or2;sis 0;andq is 0,1, 2,
or 3. Insome embodiments, uis 1,2 or 3;vis0;tis1,2,0r3,risl or2;sis0;and qis 1 or 2.

[00457] Certain embodiments in accordance with Formula I have the structure:

. 0
H 1l
AA~AAg-A A C—C—Afy. AR,

b HORE™

In certain of these embodiments, uis 1,2,3,4,0r5; vis 0,1,2,3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3,
4,0r5;sis0,1,2,3,4,0r5:qis 0, 1, 2, 3, 4, or 5; and R® is hydrogen, substituted or unsubstituted C,_;o
alkyl, substituted or unsubstituted Cj.7 cycloalkyl-Cp alkyl, or substituted or unsubstituted aryl-Co alkyl.
In certain embodiments, uis 1,2,3,4,0r5; vis0;tis 1,2,3,4,5,or6; rislor2;sis0;andqis 0,1, 2,
or 3, Insome embodiments, uis 1,2 or 3;vis0;tisl,2,or3,risl or2;sis0;and qis 1 or 2,

[00458] Certain embodiments in aceordance with Formula I have the structure:

0
H §
Ml'AAZ"AAﬁ"C"cmAAm-}Z“AAn
HN P H RPp ) 0
~{ Ts N N AU Antibody
o N &) N -
u v(Q t 0 s q H
0

In certain of these embodiments, uis 1,2,3,4,0r5; vis0,1,2,3,4,0r5;tis1,2,3,4,5,0r6;ris 1,2, 3,
4,0r5;sis0,1,2,3,4,0r 5, qis 0, 1, 2, 3,4, or 5; and R® is hydrogen, substituted or unsubstituted C,_;o
alkyl, substituted or unsubstituted Cs_y cycloalkyl-Cg4 alkyl, or substituted or unsubstituted aryl—-Cg.g alkyl.
In certain embodiments, uis 1,2,3,4,0r5;vis0;tis 1,2, 3,4,5,0r6;rislor2;sis0;andqis 0, 1, 2,
or 3. In some embodiments, uis 1,2 or 3;vis0;tis1,2,0r3,rislor2;sis0;andqis L or 2.

[00459] Certain embodiments in accordance with Formula IT have the structure:
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Length is 7 to 11 residues. WO

2008/ 081418PCT/ | E2008/ 000001 56 HEDR1: Start -

approxi mately residue 26, four residues after a Cys
WOAeR/08THtEt hi a/ AbM definitions; start is 5 re3CHUEE08/000001
| at er under Kabat definition. Sequence before is
Cys-X-X-X. 5Residue after i 42 Trp, typically foll owed
by Val, but also foll owed Ile or Ala. Length is 10
to 12 residues under AbM definition; Chothia

definition, e§cludes the last 4 residues. HCDR2:
Stppb-dBmrEsédoes—afM er the end of Kabat /AbM

definition of CDR H1l. Sequence before is _
typically\Leu-Gu-Trp-lle-Gy, jout_a nu Antibody
vari ati o i ble a
Lys/ Ar g- L I% AN%%S@ ]

p R q

In certain of these embodiments, vis0,1,2,3,4, or5;tis1,2,3,4,5, or6; wis 1,2,3,4,0r 5;pis 1,2, 3,
4,0r5,qis0,1,2,3,4, 0r5; and R® at each occurrence is independently hydrogen, substituted or
unsubstituted C,.jp alkyl, substituted or unsubstituted Cs.; cycloalkyl-Co.s alkyl, or substituted or
unsubstituted aryl-Cos alkyl. In certain embodiments, vis 0;tis 1,2, 3,4,5,or6; wisl;pis3;andqis 0,
1,2, or 3. In some embodiments, vis0;tislor2; wis1;pislor2;and qis1 or 2,

[00460] Certain embodiments in accordance with Formula II have the structure:

0
H o
AAAAy-AAC—GC—AAn AR,

In certain of these embodlments, vis0,1,2,3,4,0r5tis1,2,3,4,5,or 6; wis1,2,3,4,0r5;pis1,2,3,
4,0r5;qis 0, 1,2, or 3; and R® at each occurrence is independently hydrogen, substituted or unsubstituted
C).10 alkyl, substituted or unsubstituted Cs 7 eycloalkyl-Co.5 alkyl, or substituted or unsubstituted aryl-Co.5
alkyl. Incertain embodiments, v is 0;tis 1,2,3,4,5,0r6; wis1; pis3; and qis 0, 1, 2, or 3. In some
embodiments, vis0;tis 1 or2; wis 1;pislor2;andqis2 or 3,

[00461] Certain cmbodiments in accordance with Formula Ii have the siructure:

o]
H n
A.A] -AAz'-AﬂFC—" C—AA AR,
_-Antibody

A A

In certain of these embodiments, vis 0,1,2, 3,4, or 5;tis 1,2,3,4,5,0r6; wis 1,2,3,4,0r5; pis 1,2, 3,
4, or 5; and R? at each occurrence is independently hydrogen, substituted or unsubstituted C,_,o alkyl,
substituted or unsubstituted C,.; cycloalkyl-Cy ¢ alkyl, or substituted or unsubstituted aryl-Cp.s alkyl. In
certain embodiments, vis 0;tis 1,2, 3,4, 5, or 6; w is |; and p is 3. In some embodiments, vis 0; tis 1 or
Z;wisliendpis lor2,

[00462] Certain embodiments in accordance with Formula I have the structure:
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Length is 16 to 19 residues under Kabat definition;
AbM definition excludes the |ast 7 residues. HCDR3:
Start -33 residues after end of CDR-H2 (two residues
VEP208/08148s) . Sequence before is Cys- X- X (ty@pCEaE109s/o00001
Cys-Al a-Arg). 15Sequence after is Trp-Ay-X-Qy.
Length is 3 to 25 resi dues.llf{ 00237] The identity of the
amno acid residues in a particular antibody that are
outsi de the CDRs, but nonethel ess make up part of the
conbi ni ng;sif e by havi ng a sidethain that is part of
Amer Azt —H—the—ébnbining site (i.e., that is _
avai | abl ejd o |inkage through the conmbining site), can
be determined using 20net hodsgwel | known in the art,

such as : '
e [ A H  a
i seussad,’r antrk bod qQa”%beAmibody

See, e.g., L.

(1988). [0@@38]

used in preparing antibody- based GA targeting
Incesitp oLk mbediiesnts& i0: 1 dadet: Prfet ish ddchaiors: f'ﬁl’tzh%“’afﬁ $ B6dy2
3,8 @nhiqisiony 2,3 4, er.5; 2Ad Rbslgtiioyee, sehisttheaivainsubsianed g, Py Ssituted or
un@.}%!ddﬁeﬁb Yoy @balkHRY; RE), sﬁ\ﬁtﬁ&ied'opun%gﬂ!% Ly, JlRy. fuLaLi on.

react|ve residue of the an
embo§ments vis(;tis1,2,3,4,5,or&rislor2;sis 3; andqlsall 2, or3. Insome embodiments, v

i50;tis 1,2, 0r3,ris 1;sis1or2; and qis 1 or 2.
[00463] Certain embodiments in accordance with Formula IT have the structure:

o}
H I
AAPAA A AT C—C—AA AR,

2 Q ' H
HN o o N N
j|/ N \/\n/ Anlibody
|
o v tr Rb s q O o

In certain of these embodiments, v15 0,1, 2, 3,4, 0r 5;tis 1,2,3,4, 5,0r6;ris 1,2,3,4,0r 5;5is 0, 1, 2,
3,4,0r5qis0,1,2, or 3; and R°is hydrogen, substituted or unsubstituted C;.;o alkyl, substituted or
unsubstituted Cj.7 cycloalkyl-Cys alkyl, or substituted or unsubstituted aryl-Cp¢ alkyl. In certain
embodiments, vis 0;tis 1,2,3,4,5,0r6;rislor2;sis 3;and qis 0, 1, 2, or 3. In some embodiments, v
is0;tis1,2,0r3,ris1;sislor2;andqis2or3.

[00464] Certain embodiments in accordance with Formula I have the structure:

O
H
AA] ‘AAz-—AAT c—C _AAm+2-AAn

HNj (IJ/O\H j\/otHr)J\Eb S i

In certain of these embodiments, vis 0,1, 2, 3,4,0r5;tis 1,2,3,4,5,0r6;ris 1,2,3,4,0r 5,515 0, 1,2,
3, 4, or 5; and R is hydrogen, substituted or unsubstituted C;.;g alkyl, substituted or unsubstituted Cs7

_ Antibody

cycloalkyl-Cy_ alkyl, or substituted or unsubstituted aryl-Cy.s alkyl. In certain embodiments, v is 0;tis 1,
2,3,4,5,0or6;ris1 or2;and sis 3. Insome embodiments, vis0;tis1,2,0r3,ris I;andsis 1 or2.

[06465]) Certain embodiments in accordance with Formula II have the struciure:



10

15

20

25conmbining site may be associated wth the anti body,
such as when the residue is encoded by nucleic acid
present in the Iynphoid cell first identified to nake
wohmogoriitsody. Al ternatively, the anmi no aci d PEEIEGE/000001
may arise by purposely nutating the DNA so as to

encode the particular resigig (see, e.g., WO

01/ 22922). The reactive residue may be a non-natura
residue arising, for exanple, by biosynthetic

i ncor por atj usi ng a uni que codon, tRNA and

AR}-R05 ~dA.scussed herein. |In another

approaeh, \the am no acid 30residue or its reactive
functi ona gﬁﬁups (e.g., a nucheophilicarino gr MpN@WW
sul f hydryk

p y tachedpt o ap / olRcl
resi due |ﬁ]the od nb?ni S|me covalent
| i nkage wi ©h theVantlbo y‘bc%urrlﬁ@ Rthrough @ am no
Tie@itath of BGE elhbodiméntsgy €M M, 3) 1,105, 5k 1,e, DI, 5an6;a01E 1, Bady or sasis 1,2, 3,
a45 89 iher, §'3n4 &%ﬁﬁf gt alE‘éaLh Jcéu%@&?m&%déﬂﬁ h%rEg%E Edbdinhdd 02N

am no acid res si.te or
S 26 e EYpd %B}S@ftg?“idﬁam‘%'kr'ucﬁkaé'a‘ prgubgtituted or
ussitgiahiaiyh-Cof allain emataceméaingnts, @ Siddkiel, 218, 45 oadtviidiogly 3; and qis 0,
1G048] MA@ eSbddfentss ?[s0A2AA Latigd; ¥ ish 6r 2Bl RQd}£s are one
A% n{fe Qhy2ntibodics W LD canpllng. siles, 4 hat

ri sé one or FPEaCE Ve B o ACl ‘echai ns.

gb di es i ncl ude al dol ase anti bodi es, beta

Fé e anm?ﬁodles esterase ant i bodi es, anidase

antlbggﬁ%s rand the Ilke

2008/ 08 \n}P\Fg/ E2 Qodog 7 DO (Te Ry
conpri ses Ildo ag, anﬁlb y thé“nouse N

monocl ond ant{ body
In certain of these embodiments, vis0,1,2,3,4,0r5;tis 1,2, 3,4,5,0or6; wis 1,2,3,4,0r5;pis 1, 2, 3,

4,0r5; qis0, 1, 2, or 3; and R® at each occurrence is independently hydrogen, substituted or unsubstituted
Cr.10 alkyl, substituted or unsubstituted Cs_; cycloalkyl-Cy.s alkyl, or substituted or unsubstituted aryl-Cqg
alkyl. In certain embodiments, visQ;tis 1,2,3,4,5,0r6;wis 1;pis3;andqis 0, 1, 2, or3. Insome
embodiments, vis 0;tislor2; wis1;pislor2;and qis2 or 3,

[00467] Certain embodiments in accordance with Formula II have the structure:

H
AA-AA--AAT C—C—AAR-AA,

_-Antibody

$ AP O

In certain of these embodiments, vis 0, 1,2,3,4,0r 5;tis 1, 2,3,4,5,0or6; wis 1,2, 3,4,0r5;pis 1,2, 3,
4, or 5; and R” at each ocourrence is independently hydrogen, substituted or unsubstituted C,.;p alkyl,
substituted or unsubstituted Cs.7 cyeloalkyl-Cy 5 alkyl, or substituted or unsubstituted aryl-Cy alkyl. In
certain embodiments, vis 0; tis 1,2, 3, 4, 5, or 6; wis [; and p is 3. In some embodiments, vis 0;tis 1 or
2;wis l;andpis 1 or 2.

[00468] Certain embodiments in accordance with Formula 11 have the structure:
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mAb 38C2 or mAb 33F12, as well as suitably humani zed
and chinmeric versions of such antibodi es. Nouse ni Ab
38C2 has a reactive lysine near to but outside HCDRS,
VEP 20088 e prot ot ype of a new cl ass of cat al JET/#EE2008/000001
anti bodi es that were generated by reactive

i mruni zati on and nechani st iﬁgl ly mmc natural

al dol ase 5enzynes. See C F. "'Barbas 3'd et al., Science
278:2085-2092 (1997)). O her aldolase catalytic

anti bodi es tRat nmay be used include the antibodies
pApAiﬂpmﬁbgf—tcheAm;éandona 85A2, havi ng ATCC accessi on
nunber PTA; 1015; hybri doma 85C7, having ATCC accession
nunmber PT -101&‘: hybri doma 92F9, havi ng ATCC accessi on
number P 101% rido ,
nunber PTA- ; [ ,
nunber PTA-824; hyk¥i doma 1, gehay] X S C
number 10PTX. 1018 hybridoma 84119, havi ng Aﬁ’*cc Antibody
Irpepes honenrbadipets, VIRL.20A 9, or hiybi.i2dofra, BEHE,1, hadion s ATOC,
3 aﬁé}gsﬁi QN 2y H‘Qef arld RPat 8RB scclipiRL is ﬂﬂéﬁ&ldgﬁ%droﬁbﬂ\éhﬂaﬂutﬁ-ggc

I
m%sh stﬁt‘?ﬁed (,O tu algyO dsu s{ltuted or urims%:ltéutedl a—, c'yélI P%Z?IP’F S?]/bgtltﬁltélds I ne,

es cat Ze a
“'Fseb&'é‘ff?déﬁ’é"cucsqnﬁb Iy %’éalwaqﬁlmﬁets,m@htaw 3¢h b orfatipt er2isis 3;and q
isd| K loes as somSedboditheds, v is 0.t is\WNQ6r[ r i€t s ial or,2; o6 h BN6e.

17 S
0y AR el e 0

A‘FIM" Ed._HEnal ., 31§A3738 3741 (1999); A Karl strom 15et
al., "Prog. NatT- Acad. Sci. U.S.A, 97:3878-3883

(2000) . do rase anti bodi es and rret hods of gener atl ng

al dol asgyant S ap sclgses S. nPat ent s &

6, 210, 938776, %ﬁﬁgf %N 76 5890/ 166 \'§e\8€ 62‘8“"""
and 5, 733,0 0241]'@A’t arbets NgZcompSunds may al so
%fn%fﬂ&denkbﬁddnbrﬁkﬂnﬂ@la,ﬁoiﬁfigﬁtzj g s&gems 11203,@, or 555150, 1,2,

I‘l‘g (? 1 Syosr’tt.& %ncplg fat e%ch %ocurr ce 1s i epenJergfjlr hgd{ngen subs?tutel%

I oestcras

mﬁPPﬂ“B?ﬁ'd%i glkyl SQ‘E“fSEﬁ o ubeitt Coat ety Cos it an %?t'&ed °r
uidtisit@dive €, Llkgl. Gosedin deddibaatsK. id; tid anda4,8for &lr is,1 o ©i€3; and q
1s|}]lal i or ZA%?sgme é%bdlmérfts% 1@0 t 1?;'“22053’2 |5%§3?561(c;]'994§&q is §61‘bt abl e

esterase antib aré desgri P.” Wrsching et
1084701 SGegtrEnby ‘Ee“ff”i“?"smrdi“i’%‘ﬁ“h F f’gg’(%‘)u ha‘R&’ﬁ&‘f"Ft{fé ani no

aci d- cont a|_|n|?1g anti bodi es may be prepared by neans
Abi-AAderfgvCrTethémaf¥, | ncl udi ng nutating an anti body
combi ni ng |te residue to encode for the reactive

am no aci em caI Iy derl vatizing an am réo aci dntibody

Si decha| ody ; " HN
t hat cont a| g 2NN | es
swtablef |nma b el

t
conventi onal I rmunl Zatl on, rea tive
In certain of these embodiments, vis 0,1,2,3,4,0r5;tis 1,2, 3,4, 5, 0r6;ris 1,2,3,4,0r 5;5is 0, 1, 2,

3, 4, or 5; and R® at each occurrence is independently hydrogen, substituted or unsubstituted C;.;q alkyl,
substituted or unsubstituted Cs.7 cycloalkyl-Co.s alkyl, or substituted or unsubstituted aryl-Coy¢ alkyl. In
certain embodiments, v is 0;tis 1,2, 3,4,5,0r 6;ris 1 or 2; and s is 3. In some embodiments, vis 0; tis 1,
2,or3,risl;andsis 1 or2.

[00471] Alternatively, the linker may have an amine or hydrazide as the reactive group and the
Antibody may be engineered to have a diketone moiety. An unnatural diketone-containing amino acid may

be readily incorporated into an antibody combining site using techniques well known in the art; proteins
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35

I muni zation in vivo, or by reactive selection in
vitro, such as with phage display. Antibodies . my be
produced in humans or in other animl species.
WOotz0esddi448 from one speci es of ani mal may bc pmdedegebooot
to reflect another species of animal. For exanple,
human chi nmeric anti bodi es a ge those in which at | east
one 30region of the antibody is froma human
i mmunogl obulin. A human chinmeric antibody is typically
contginite nskoBicming adid teve i praddedinlye@gtianibactdip. giee, a.2 oM -Chinmeah,
Scigddt SRbe4-98s @003); 8. WRALK AL, Scné%ethZ ngsooqzmﬁtmtcﬂn%m ON&m. lCh@in

25 151%%2%027 ﬁ{&oﬁ%nw asét Bl f‘ QI%%‘%’AQE%G 1 ¥0|0{25 J‘J\? i 4 P.G,

Sciplis Chembiachen- hbiRd 13 (403794 Jd‘ﬁ§ﬂaﬁel &op- Neﬁécaéoﬁ?spérﬁ 99 11020-
1102¢ P0@)H &. Wane made.d) SulEl 2, CheADaagtnoQ)l-11 (200 E. Awhg € ala Atkcw. Chem.

mmdrgagl 4?13940%@12' dvasi Lewaﬁgaﬁoéoﬁaumé@ g& Qﬂs RYiof1BLd %@;%LJ for
novvn I N he art i nc

rafti aches
exa(nglé éo msért 81 unnaﬁfra] ?°d’ﬁ18 ﬁontgl{l%%T i etorer{?oaetyjnto eu’gﬁesg accharomyces
cereibiag PapAreabe(:d Y pf neCrom@pnewitio tap prethin biospythstic maxkinery inghdingl
uni§icodod KRS A and 8finckOD BBk H3iBse (b RO For exabipia)ithe afabbd §ubpréssdg)
tyr§s£rl %&@%htﬁe%as{ﬁ %ﬁs tﬁ[ﬁ% ,gaa 6 F'_T 91]; magge setP 5 QF orted ﬁ%ﬁeumgtlas in
3B P St AT PE D g st °“l\M‘“dF§b?j’6¢sz‘éh"é‘P“a“a’P‘ aino
acifPpfinterestNaiblaries Afsauthnt THHS and RIS meY he@GQr@iRad 4nd 8Bty for tiad
aaliSHRNA L KRirs ih QRGAR "Mfktsb&%‘és tﬁmkwmmltrzelummﬁpamﬁdalammtmst

{plﬁélke%ne-coa%img%vafemrgea(gy SHbsequen Iyé an(?’bodlas nrlcg)rporatmﬁ the d'&e%%le-congmxg

e.g.
a as’ on

aming afdige ke prqﬂlt'%'w@e'dg I exgressine § aemwéﬁ"walre@@bwd@ﬁt qng or more

antibaiyconbinitg®igs. These non- human am no acid resi dues are

[ouQ'fzi en E@Jnf‘e Fnﬁ&i]ﬂeﬁ’s &Som Lﬂ@&%am&l?@t‘hgﬂﬁémyw}'ﬁﬁﬁm@tﬁ fntibody. In

oY 1 oty 15 RSB B Y Vo B e Sy
Antiltedy inetubercatinody, Mmenized angiprdy Q,remm@agws antibed In gtiligther P T,

embd@items, Bt AltibodyNatchtilRic 3ibsdD AR ode 2RbodikO8 Antibddy is Rin@ AR fesion

of aerfnuriﬁ]é 38¢2, e&%ﬂlﬁl t%r?’s?an %%R ﬁ&? a l{u%%@%% ihgﬁg/&glv}‘/ ?glghtg ?%%Qt;bgc{y In

Sci ence 936 Stitutl
anqtlvrgf@mﬁa?ertaw'af’dr G B A
ands@opsten ceeisn figdm sghuinanfe® IebnieMbigl\er IgE antibody.
[00473] In some cases, two or more GA targeting agents may be linked to a single full length bivalent
Antibedy. This is shown below as Formula I11:
Antibody[-L’—[GA targeting agent]]; (I
Also provided are stereoisomcrs, tautomers, solvates, prodrugs, and pharmaceutieally acceptable salts
thereof.
[00474] In compounds of Formula ITI, [GA targeting agent], L' and Antibody are each defined as in
Formuia IL
[00475] Targeting compounds such as those of Formula IT may also be readily synthesized by
covalently linking a targeting agent-linker to a combining site of a multivalent antibody. For example, a
GA targeting-agent linker conjugate, where the linker includes a diketone reactive moiety, can be incubated
with 0.5 equivalents of an aldolase antibody such as h38C2 IgGl to produce a GA targeting compound.
Altematively, a GA targeting compound such as those of Formula IIl may be produced by covalently
linking a GA targeting agent-linker compound as described herein to each combining site of a bivalent

antibody.
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10 Accordingly, such "humani zed" anti bodies are
ehinmeric antibodies (S. Cabilly et al., Proe. Natl.
Aead. Sci. U S. A 81:3273-3277 (1984)), wherein

VWO RWE/BFIHI%al [y | ess than an intact human vari BET/#&2008/000001
domai n has been substituted by the correspondi ng
sequence from a non-human ) cies. In practice,

humani zed anti bodi es are typically human. anti bodies in
whi ch sone hypervari abl e rcgi on resi dues and possibly
PhnBcekticallompasitoksiolRpA Togétiigi€onpatr@s subst i t ut ed by

mﬁs du %oﬁlﬁ%@ Gﬁllle%%& ﬁavtd@ssphanmcsuqeieakp@mﬂs bmil c@stargetmg
p[)lﬁl?s %if\:(lia-lr-ﬁ éwompotmeds ligaé/ b austeregl%rﬁ ?eﬁhmqﬁ ggll knov!mdo t%ose in the
al&rﬁrqf%@bh aggitsjaze fqrfe\ﬂgﬁedu af‘ﬁfd'i"tﬂ’atﬁﬁd systemicaliit é‘echramﬁ fordminglptioy and

aduildstiaio Ry 18 fduhd iNRGSRroANPakebricalibidds, 3R BT M RIBlishife
ca%astls}pﬂy ﬂoﬁmwﬁ&ﬁ assl%igeé,ﬁg ngwd;;gs% %peefﬁrﬁmqﬁt% ih gqu olutions,

Accor SO-Cca fIrt" met
eﬂ'ﬂﬁ‘r‘ﬂﬁ”&‘ﬁ%ﬁ%“ﬂf Adtérﬁ‘ﬁ'l“%“ﬁ‘{"iuﬂs FEREFHYY TTaERT ‘2 é‘t“?"Ber“%"“S
cegiaining phagiolégicalin campalitily taffars soh akqitoeraedibarbiitidive dyaboerdiate rvigre
nh:b% .dlag’ﬁrﬁlﬁl atiths A0 QEYn VU.H&B tohibi§ aﬂj&d@n@enﬁ ablusaking agcnts and/or

stibgl%mg %r%f (5%6 %r %Bg 3§§c1\4n1\7[‘hlo er!:ﬁ%%m tsur:frflas éﬂc'la‘gwan%t mqghalos&
PTGt inS S“@%%‘bw“m@“mild@w gy h‘St‘Aﬁ?af‘ﬁfé‘i‘a“ﬁéﬂchﬁd°1¥F§'é§esa

(Tweaneavcrsidvents gjicioas citlapl polyethianegiyctihsl cppeeglswd. sequence
Nﬁfhoﬁlol'uspf&p@ﬂ t@é&lh@&ﬂb(ﬁ%d@f a par t i cul ar S u bgr oup of
4067? tse\/(énre. gﬁpec}é%/ffﬂ}e énrvgﬁ%n 1%a dﬁ%ﬁg (fat ﬁ? I‘% ctes C‘|:>r gdla % rgatetH:on mon
cqmprigingadraipisteasing thempp.rhee@ly effgetive amopg pftg GAQerpetin Mo@oppd toa subject
s19rind 2:8b didodiBOor b HNB129-relathd donditfo. EFoE tRerbufit use indumand)hinad, . |
th%guze% nghn‘gxﬁgﬁ%legg'ggl?b)i}) 15 a @rﬁir@@ %ﬂ'gb]:l} itom{ of thg HLFthDlE Eom ound.

rr7portant t hat anti bodi es hunmani ze ention
[8178hi g PRARIPATY °fé'?ef'i"f‘ﬁ“?fys ?’6“1‘“{‘ ﬁé‘“?eaﬂ‘?gd‘ffﬁm Selsf?“%‘h*r st
cqnipriginggdng histeriag © de dibivg a theragnizalyeffdatde amdwatrvBn@ & Beting compound or
agmﬁaag@maaw@rvsths}e&par ed by anal ysi s of the parental
[Oaglgﬁ en t e‘?angtﬂeéa lé?nv{f\] Qlclsgapte%acl fPr J[J %&Qn %J?ood @ucr)se yevgl ina
SLﬁﬁ?fﬁ‘?‘ﬂPEsé‘tﬁ adrpipfpierie @éhe supjpta dergneprisly efrgae a‘PWﬁﬁfﬁ%‘é‘l‘ %EH“E n
conpol@l & apliagnac@tiabdetivati@vhaiedfabl e and are famliar to

Mem&%rmufﬁa@lomdbhs Aart. Conputer programs are

ateand3d|sla robable . .
['][()%sﬁee d‘{‘dﬁ‘é“ﬁgimc?ﬁ oy g%‘?‘ BF&Te Fowar S§‘l*‘i‘ E‘&'t“% P%@“‘*&? gl“""’“f » including
infrerpusqbrpgiberiarrdisd ing ahediiptinirotiphods ovell #% intrathrgdviiressintraventricular,
inkrRGRECAnt DRap@iitoried) @ierf] NSk aytBdiRe, Binlifstraida bs yittenddd. The!tR
talége&%g %‘g%u?l!isqnngue adg%ns% %tftiu%l&gg gn Gpm%pfgl%ntgr%{ I;'o% eé é?tﬂér Egtgdlrguft 1njeléh%n of
the forpritaien of by ‘Tfh%mz Ypigp of terer ECPHS§AWQ9P°“’I§F@"'F‘@§1°HW§’S"“ ion
miex Sieh a@iimext safiegiD 0 Medtataringeis eoMtibrive otheg Cinfriotlf tsedinflsidn iedi4. t
[o%&‘iﬁ eNGE Feafi rlaldibis 'ir@ﬁm%ﬂ-lln? Qavﬂi é@@ﬁ&‘ a GRREAEHES dofitlof o

T A L

isprdminisieed o Fad otample a§vittirkstiat cempopnd nachyadreinipi¢retap gldailOntgavenous
in®IBOEbm ¥Bdut 0.1 mg/kg body weight to about 15 me/kg body weight. Accordingly, one embodiment
provides a dose of about 0.5 mg/kg body weight. Another embodiment provides a dose of about 0.75

mg/kg body weight. Another embodiment provides a dose of about 1.0 mg/kg body weight. Another

embodiment provides a dose of about 2.5 mg/kg body weight. Another embodiment provides a dose of
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uses the humani zed al dol ase catal ytic anti body h38c2

I gGlL or h38c2 Fab with human constant domains C. and
C.,41. C Rader et a]., J. M. Bio. 332:889-899
Wwooewssdiscl oses the gene sequences and vect @C3/IEI0&/000001
WO 2008/ 081418PCT/ | E2008/ 000001 59 may be used to
produce h38c2 Fab and hSSC%%élg The Iight and heavy
chai n sequences of h38c2 Ig are shown in Fl GURE 33.
FIGURE 6 illustrates a sequence alignnent between the
aboarSin@h Body wadht. sanmler Bretadiert providasa dost ofHBAE 0.0 rindAte bbdy whkight.7 7

A?Jggr ezr@?dllrfl/ag%ﬁ& aYl%le )@abouhl%%‘ﬁ%/k% &EQVJ]&R{ Bﬁes ngd (ﬂntglgeﬁ%

BTt AR LR UL A e I R o
orfcpebdDiog 3ines gerr veecly graliermtivelyr feompbayt duse efegr weehte once per month. In one
erhudmait,z adsk 19 RinfMfistdrda @ kiagppeat l-@hd coschimhtiinda®h GA bkgRiind odmpbwd

| |
ginyﬂag 'ﬁ[%; gé Hﬁgﬁ]‘%&% cce) é%ble(a%ﬁ'gl& QBJ\QF?IE zboa%ﬁ B&Eﬁ@ 30
“’E’H’é s e 2tered ﬁy B¢ sterifedriqsien 9l seiptiop pf the 3Arminipeed iegsignttin g
BBk frndBic(wreyitablk Honulpger stlitionslkg@a fo thagGBilleddn th g4 chemistry
msm §Je@nbesﬁ|@mlo&§1 eveis Ay ddaiGin@BY 2 RftinkiSinkl :JmQ:be(@ﬁ &rgetll_nl'%

coqp?un? aecordmg An etiPlve:?tloln ar!se apctartaOf s Bl%séngéev%eg lﬂlsr?g tr%i analédﬁ 2]

E‘Eﬂ?ﬁ?ﬂym ng the variable 10donains (14, and VH ) of
[Dmszjc 2 anemitive f@ adngiiaenihg desmaigaisg dompammdaman igBlidual kanpalses

aI g O| a rGAatg-Eeﬁng 91@ Zl:lhgér\éﬁlf %egé'{g trhge ﬂgﬂgla]qr]d :hm} tg ann a co&egt

T i e e U R
ta{spt@a mwn@yﬂ fdves ipriotnep baadinipisteipdfe the lm@ﬁd%lfbeﬂq@%lze feR)@me, or
affe dainAREati G oD BEliafgRiaf agdi® € Finkatorlhip@e) 2asSiekdy dRQUsRY, b HiARGEelidg@gent
m%ncﬁlg%{ legér/%%ﬂ’&:’]&sfet){q érg{p\?ﬁe}ﬁéﬁ gOniMMng Hte % egﬁ{aglyoéq%;idey to
coyalsniipying QIW%H"E&F"P% AHePaE T’dP aﬂ‘iﬁﬁ‘?ﬁ (i ?’31"1“‘6 Fay b BiFIge} in the
ciglttiobofthie g@ividehfolievigdmnreméztiod wittao prpepriivih@ynoget. Fosexprapke,
caﬁ%@ein@clo@estnﬁy B gIQﬂzHi?eﬂ b lﬁlﬂa&ﬁ%mltﬁa @ﬁhméme(dﬁtegf the SibskRe)
oohflea B S G ERA Coce KON TLOL 281,99 LRENL RS Y8 .
(15?66 dwm@araldﬁ'a%er-‘atarhélﬁ)@\ﬂhqéie% 82y ¢ semm%hv adpinistsing etk kqvppletlimget
he&b@aﬁatakaafto RINEOGaEY3s dieﬁﬁi‘bb_ﬁogll’ Gitxsthinget pit, Sclneet 27 7.75-F8E (1995)
(AR Bn 1. WhgnbAB a1 PERR RSG5 RO At T he

[00483] Combination Therapies
[00484] In another aspect of the invention, a GA targeting compound may be uscd in combination

with other therapeutic agents used to treat diabetes or diabetes-related conditions, or to increase insulin
secretion or decrease blood glucose levels. In one embodiment, a GA targeting compound may be
administered in combination with insulin, such as for exainple synthetic human insulin, including rapid
acting, short-acting, intermediate-acting, or long-lasting insulin. In other embodiments, GA targeting
compounds may be administered in combination with compounds belonging to the o-glucosidase inhibitor,

sulfonylurea, meglitinide, biguanide, or thiazolidinedione (TZD) families. GA targeting compounds may

_ also be administered in combination with metabolism-modifying proteins or peptides such as glucokinase

(GK), glucokinase regulatory protein (GKRP), uneoupling proteins 2 and 3 (UCP2 and UCF3), peroxisome
proliferator-activated receptor o (PPARa), leptin receptor {OB-Rb), DPP-IV inhibitors, sulfonylureas, or
other incretin peptides. One of ordinary skill in the art would know of a wide variety of agents that are

currently used in the treatment of diabetes or diabetes-related conditions.
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honbzygous del etion of the anti body heavy-chain

joining regien (JR) gene in chineric and germline

20i nmunogl obul in gene array into such germline mutant
W 2008/081418 result in the production of human BET/IH3E18/086001
upon antigen challenge. See, e.g., A Jakobovits et

al., Proc. Natl. Acad. Sci 12{J S. A, 90: 2551- 2555
(1993); A Jakobovits etal .”7" Nature 362: 255- 258

(1993); M Bruggemann et al., Year Imunol. 7:33- 40
[00483P3) ; In brdédto Jﬂ]}é&@ﬁtenﬁﬂ&her@ﬂemcWﬁdcﬁfbf @ GAGdrgdSngR&Bpound or a

p}%giag&%ﬁcZﬂngt%%zb(ejdgr% v thMeo(f)‘ 8- e &6{1%79% bt 8&l§e tﬁérapeuélg) %ﬁs um tjreat

d'gbﬁ"—iefg%bftes?%[eﬂmﬂ@pmpr FﬂﬁeéﬂSPWPc cetin, %H@fﬁas& Blpod glucose levels, these
caidinations may bt tested varfs matheds g B dhe art. [Foisssantbier thaabiityfof nqmbination of a

Gh'm%éﬁﬂgé&ﬁﬂoﬂﬂ(s%nﬂ@ to&m&brﬁlbm AnYthdr alb}aJeﬁﬁ age& td N@date msulm
se retmnI nygbeSI t usmF Tm i ‘PHIJO uccg.r s u%tﬁé)' n?.]lm Sg(i:flbtlorll atssaa% I Ilq %ch an assay,
oweq&a&%e"s aF‘fr‘Fe%ii‘i'd’f“P FBiRuS CHFHHW@Sefﬁéﬁ?SEfaI a sgfeppi aftlnmth fayylin
le@dls szcrmichdo@dhisg methddoigewtie the ate ghc a5 BNyl rhdimmunoassay. The effect
ofd%@énﬁ?éohm%n&@) Lc@or&mggto ﬁié lmhtgngﬁ oﬂ&@wﬁﬁm@g&n@ ln?insulmgcrétl

IS rever ‘ﬂ{ ivativ
S PG it S CEGOR o s i BB PRl v
infopdibrflvithemmpleg o Ysciehy timenpinte lethG oo smisistetinedpovipitielspquiirasents to a
suBjadt &dr 638 tn chrhbitiidaghecRFRIVEINbe WY knS@eto dlinicMBGRIdare@toviddrs. ,

[0@1‘?6]9 nc f%u]h (= Jo agzs oiL&Q Qrggté %%un& lto He anﬁrLﬁe@ed%QﬂﬁQl&%ﬁed through

ows on
Pre?fﬂ‘jr‘ﬁ g‘j’é’l kpoyo thesg ip q’eﬁ‘“ 8"5‘§"€d$?55 F\h Pé’d’i?%"r’ssﬂé bipiggica} halfife:
bigdvailbilitapdiediopy. Finive ancantssf théraegionssaitaimbe usqdirkayination with GA
tal%@tﬁfé kedMpBlndsSod prarmAGeuthily R ccapt0ie bAS Rivad e P @D bBS oA BiE reRBirRnded
d({ses(l:cn toqgos% S&lﬂﬁ'j 11\1/ tt%g' art%r tl%elsqe%%et ar”ﬂ%ste I{:eg%na 3‘" nd, eyglg \‘!'ﬂlf e

rﬁ?ii/ Wgowaﬁé Pvdaﬁut%@‘yq?é\b%c’tﬁdfﬁesamgﬁﬁ@g @e ffﬁatcheﬁ ef tse dosages in
cdh‘tbln&loemth d GAkggieg tolpdund @cofding FoBlk ilyattivee ApHahacedicky h@eeable

d@i@ffl‘w@ qt%ho%l%@@ﬁo‘teh ﬁ%éaﬁenm ﬁgtp\é\ﬁﬁﬂn Q&dld%n%w%n“hen %Qﬂ%mnate

oval ent|

P R g’é?ﬁyﬁé oSt oSy SO BER bt o L e itons o
adyetselivE dne Bteiapion.cPmMS TGS, th etendiisabysicion wedlld b iapry to adivrtirohimenyto
hikIRF 1898 Gt A Real resh e HIEHILBAAZERIGRS okiP08/ 000001 60

[00487] A therapeutically effeciive dose refers to that amount of the compound sufficient to result in

amelioraticn of symptoms or a prolongation of survival in a patient. The effective in vitro concentration of
a GA targeting agent may be determined by measuring the EC50. Toxicity and therapeutic efficacy of such
agents in vivo can be determined by standard pharmaccutical procedures in cell cultures or experimental
animals, e.g., for determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the dose
therapeutically effective in 50% of the population). The dose ratio between toxic and therapeutic effects is
the therapeutic index and it can be expressed as the ratio LD50/ED50. Compounds which exhibit large
therapeutic indices are preferred. The data obtained from these cell culture assays and animal studies can
be used in formulating a range of dosage for use in humans. The dosage of such compounds lies preferably
within a range of circulating concentrations that include the ED50 with little or not toxicity. The dosage
may vary within this range depending upon the dosage form employed and the route of administration
utilized. For any compound, the therapeutically effective dose can be estimated initially from cell culture
assays. A dose may be formulated in animal models to achieve a circulating plasma concentration range

that includes the IC50 (j.e., the concentration of the test compound which achieves a half-maximal
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[ 00250] Al ternatively, phage display technol ogy (see,
e.g., J. MCafferty etal., Nature 348:552-553 (1990))
can be used to produce hunman anti bodi es and anti body
WOsgora3188i n vitro using i munogl obul in vari agd@rbodec0001
domai n gene repertoires from uni mmuni zed donors.
According to this technlq%, anti body V donai n genes
are cloned in-frame into elgher a maj or or mnor coat
protein gene of a filanmentous 5bacteri ophage, such as
inhifk8n FIRTfpthiuctiandion irggptledpis@ortyired 1 ndieit@nakrolandeienoaby in cell

cunmeﬁmnﬁf&m%n Ll 6 Radd @&@ac&imtynaerma&@mraa;e; th GlnBins. Levels in

ecau e the fila P
PRI B PP A R G RRA LB R P S R Lo
(00488 ect Iné'wse efybaslisgnig rhereidS Af tererting compptndp#eig@inisiered in gmbjnpgiégon
with Bthdr Beraiéutilagents, 1R Stikbined difed &ltiR Giett® Bun B caltulb:d g MEmETQielisN g
anatl)ng mQﬂUﬂ Iop&gy anff i‘!?éli}'(’% €. '?.'ﬁoutan&)ls %alﬁgy,o;pd% r]gn%)ﬁﬂs, ﬁeg-gh%'f SE h§84))
m m cS Somne e properties o
"mgﬁﬁﬁgmﬁpsplay can be performed in a variety of
formats, and is reV|emep |n1)e g aD{DS. Johnson and
10D.J. Chi suel I, Eﬁ* @p E‘%B;‘. 3:564- 571
(1993). Several sources “bf den gbg nénts can be used
[O0fI%S} p h%ee ¥ igpal calybmaﬂ’qn iBkadieh Bitheddse gfldrug 1 feadingg te produce x percent
effedDadon) Dt Bhe 8054 k894 ) re&&@i tapr&:d cethe@ink® rp&&nt%fféoﬁi}i céfbination with D,

anti - e_ant. m.a m
T BRI BPY 00  BP e G ERaS TRaR A g fem el
Offévlf’&eéﬁsﬁ‘t@f"e Psipgtha mpdian eﬁﬁicteeuaf'% repertoire of V genes
from uni nmuni zed hunaneFon rs\ean be constructed and
anti bodies to a divers-fhfzéigof antigens (including
sel f-antigens) can be iAol aP®d essentially foll ow ng

00‘@@ t EGRMR HI 88 frabBAQEGIA Bese DY s &- tl@umh@eﬁek ﬁacﬁ&n, Bhristhe Jese

b -
req].l__.l%ar % %%ﬁfec%a'é m lsfg%sloeefg 6‘%%056 é?ect cu eAR:r E]C?’gally Bcctusweﬁd%s (ie.,
simijrgygdps gfagtiopinbpthaingsboneyd thelama"ihrss in @egaﬂeﬁnsff@tploal Mutually
noBkchkieaingol:. & gytepbde HddedDztidn] 9 4ive pah (M) Brpdit AS mbdl‘dleﬂ'@{ p&] but

in rﬁ’i?rﬁr‘é S ﬂ%‘ E‘?orﬁcaéegﬁagﬁé’éihﬁ Sif {PYperfd a%%a?:%@%‘?oﬂ?@aaﬁ? g m%éfd]éil are

itro ct vat e
mum& nonpxelgsie. gl Halyesgbigined assupiing mytyel n@ewluwesw Vil piyee ke tightly
gre@tér than fitally exBlasivk drufdC 8fkaluSGF <1 inditbie Snefiry, BDés39 HBicatdB@zonism and
wm%gﬁﬁkli£&@§ﬁkﬁﬂh&% aci d sequence nodlflcatlon(s)

e antib descri bed herein are conte

005} BRI o e Lt PR G OB Pk

frofp BivehftiiCpmbfidee,MKd.y and/ or ot her bi ol ogi cal properties of
the anti body. Am no aciﬁxﬁm@g§ﬁce variants of an

ooﬁsﬁi | bOI?X%r% 1P GRAS, Tﬁ&bw&%b ARRRLQPEGH 8E
105Gt eo chaﬁge§$Fnto the an Qg nucl erc ac

by peptPde synthesis. Such nodifications include, for
[00893RNP| M]id phase peptide synthesis of the modified peptide on a 100 pmol scale is performed on a

Symphony Peptide Synthesizer using Fmoc chemistry employing Fmoc protected PL-Rink resin {0.68
mmol/g, Polymer Laboratories). The following N°-Fmac protected amine acids are utilized in the
synthesis: Fmoc-Arg(Pbf)-OH, Fmoc-Gly-OH, Fmoc-Lys(Boc)-OH, Fmoc-Val-OH, Fmoc-Leu-OH, Fmoc-
Trp{Boc)-OH, Fmoc-Ala-OH, Fmoc-Ile-OH, Fmoc-Phe-OH, Fmoc-Glu(tBut)-OH, Fmoc-Gln-OH, Fmoc-
Gly-OH, Fmoc-Leu-OH, Fmoc-Tyr(tBut)-OH, Fmoc-Ser(tBut)-OH, Fmoc-Asp(tBut)-OH, Fmoc-
Thr{tBut)}-OH and Fmoc-His(Trt}-OH. Briefly, the coupling reactions are carried out in ¥-
Methylpyrrolidinone {(INMP) using 10 equivalents of amino acids and 10 equivalents of activating agents O-
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arrive at thc final construct, provided that the final

construct possesses the desjired characteristics. The

am no acid changes al so ma;p%l ter post-transl ational

processes of the antibody, such as changi ng the nunber
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[JOM] i nt erﬂ;ﬁﬁo agﬁls E(;N %x%ﬁtgazgé a—fan)saréM sgchvea H%ﬁa agJ &U&dmg

of the lin ose” ani no
todfhsrseaneaee 2gtelsgusing HETY oy Agaéﬁ%?“ﬁz% PRy W &\ -tetramethyluronium
heeflygrophbsphaledi&TIAr Bor HEEW actiefianrtkainting adid) BT addedragy] Ofoquivelbres
refifive@d rbsﬁfloa‘dlﬂé h@m& ﬁﬁddecﬂ’ﬁ: 3 eﬁlﬁualeﬁtg‘ Q{BS‘Utaﬁﬁathf for each amino acid is

perl%rm%& gw ol' t?vg hodlrs eac% time, l—?r}lllﬂctlvatlon ?he a acﬁtmgdﬁl-g%ﬁq) a{e%dda edat10

nce v ar I 'S eterm
eqﬁ'aflw#éda&fw to f5&n loggne. 2o Eirpe ety (%EZ‘O)@ 8y Bfauigipnts. HATU
adiiuitiat fbresivh peino Bid isvereiel oniditr tHie hqirse dadoed1 Bf thedfthoc fr@écting group is

ac%?é\s\?}gﬁgmgr sJiLmo:?d?QM @)&E&%ﬁ&@ﬁl&%@m&s Rf iR n{mk@%!éhg Iﬁgt@&n
oy iRt i AR G ol Yo R B S el i o s
TEABF BS8%dhicamisaleaadiyye Rhanol, fohqwsd larrpeecm@rl@émérd ice ecrld Btk The crude
pplide lisictnytifiigd dn®TybPhaized QividthEfddduddi0 Bl fvd ty B rederse [pRiSATPAL A @)
cﬁﬁdngmﬁg}%ﬁ% RESFh n%@-%otnitrﬁyﬁld b ISR WA, obﬁ’egﬂqu&;o afford the ure

carb termnal fusions ranging in romo
cqmgpanditia "ty sphidt ypept i des contai ning a hundred or m)re
[00#§]i duesKAMREE debynthes of HFRGABSHUBKQMEEEAVRLFIEWLKNGGPSSGAPPPS

(SEQ ID NO:2)

[00496) Solid phase peptide synthesis of the modified peptide on a 100 pmol scale is performed on a
Symphony Peptide Synthesizer using Fmoc chemistry employing Fmoc protected PL-Rink resin (0.68
mmol/g, Polymer Laboratories), The following N*-Fmoc protected amino acids are used in the synthesis:
Fmoc-Ser(tBu)-OH, Fmoe-Pro-OH, Fmoc-Ala-OH, Fmoc-Gly-OH, Fmoc, Fmoc-Asn(Trt)-OH, Fmoc-
Lys(Boc)-OH, Fmoc-Leu-OH, Fmoc-Trp(Boc)-OH, Fmoc-Glu(tBu)-OH, Fmoc-lle-OH, Fmoc-Phe-OH,
Fmoc-Arg(Pbf)-OH, Fmoc-Val-OH, Fimoc-Met-OH, Fmoc-GIn(Trt)-OH, Fmoc-Asp(iBu)-OH, Fimoc-
Thr(iBut)-OH, and Fmoc-His(Trt)-OH. Briefly the coupling reactions are carried out in N-
Methylpyrrolidinone (NMP) using 10 equivalents of amino acids and 10 equivalents of activating agents O-
benzotriazol-1-yl-N, N, N, N'-tetramethyi-uronium hexafluorophosphate (HBTU) or O-(7-
Azabenzotriazole-1-y1)-N,N,N,N’,N’-tetramethyluronium hexafluorophosphatc (HATU) along with N-
Hydroxybenzotriazole (HOBT). For HBTU activation, the amino acid, HBTU added at 10 equivalents
relative to resin loading, and NMM is added at 30 equivalents. HBTU activation for sach amino acid is
performed twice for two hours each time. For HATU activation, the amino acid and HATU are added at 10
equivalents relative to resin loading, and diisopropylethylamine (DIEA) is added at 20 cquivalents. HATU
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with an N-term nal ntthionyl residue or the anti body

WO 3WE081d1% eyt ot oxi ¢ pol ypepti de. O her i nsePCTEEREHS/000001

vari ants of an anti body nol ecul e include the fusion to
the NN or Cterm nus of an2éantibody to an enzyne or a
polypeptide whi ch increases the serumhalf-life of the

bod 00255 Mot her r i'S an.am nQ
s P HA RO B NG R S
achleeed g4ing@ padutiondf 3eye Y abiperising WARP; fopr times SHn fivelyirtes ¢pol. Betwicn
evefyRRIpRE Ak riijh idwastied OO it 1. dHEpeptiibe cltvidedm e rgih Bl @54
TFAh/EBF %f3%§tthl£agllsolesaHPf§/€ l&hter%i rogmh E&V&@&ﬁ&%ﬁ .lée{;‘o% Htci?Fﬁ efde

ra

PePE‘ér‘Ft"érﬁ‘thgﬁ? g Y"@S'ﬁegé’}“?/’af prefuct s pwidied By ar ‘i"ﬁﬁ§haéerl? I§H’8‘Wﬁ Gisn
colinfa@mplaniigd. 1T & iy apaalinile dnth @ 19 E&idin rateraf a tiqbilephese toefford the pure
compblp8tsiatwtkd sos. * | f such substitutions result in a

“Mgﬁgngqybﬁfggglgﬂ%cal acrivity, t hen nore substanti al

nges mnat ed exenplary substltutlons as

further desari bed bel ref §renck to g &x%aci d
classesaﬁagj\beT?ano d” e prqgucy s #cr eened.
[ 00256] S ntilal nodltigatponsl i ke biologica

properties of the antibody are accgnpllshed by
“P§€Wﬂéﬂﬂﬁﬁm%ﬂbstltutlons that differ significantly in
footoRlei r EXAMILE 408mth@isnt ai ning (a) the structure of thce

pol ypepti de_backbone in the aroa of the substitution,

for exanple s a eet he
t he ZOCEQ%Q ydr opfiobijc
target si ¢ (c) the bl igd@c .
curring residues are di vi ded |nto gr oups
o TR

n si de-chain properties: (1)
10049910 r o FROTEE SNByothesisef Al a, Val, Leu, lle; (2) neutra

hydr opW Thr; )?\HJ‘\ /<:>

is provided in FIGURE 13.
[00500] EXAMPLE 6: Synthesis of

is provided in FIGURE 14.
[60501] EXAMPLE 7: Synthesis of

is provided in FIGURE 15.
[00502] EXAMPLE 8: Synthesis of:

is provided in FIGURE 16,
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(3) acidic: Asp, Gu; 25(4)basie: Asn, Gn, H's, Lys,
Arg; (5) residues that influence chain orientation:

dy, Pro; and (6) aromatic: Tip, Tyr, Phe.

WO AWEBHGY vat i ve substitutions will entail eRERAEGIIY0001
a menber of one of these classes for a nenber of

anot her el ass. 30[00257] My 5 st ei ne residue not

i nvol ved in maintaining t hé %r oper conformation of the
anti body may be substituted, generally with serine, to
[dosRy OV eExther1axi slatisker stabi lity of the nolecul e and
prevent aberrant crosslinking. Conversely, cysteine

bond(s) be Jagded to t ntib i mp Fts
st abi | i W I s
anti bod riggnmen ch aslganlFv ifra nty, | 58] One

_type of substitutional variant involves substituting
Isgrpuidesin FI3YRE Hyper vari abl e region 35 residues of a
[093e Nt BXAMHDBAY Fywhegisof a humani zed or human anti body).
Generally, the resglting variant(s) selected for

further deve}qprment wi,ld have,i npfove i ical
propertiekvﬁw&%tﬁe,ﬂg i y frpm whi ch
they are nerliay ed. ¢ nveni gt | wayl, 10 engrating
such substituti8nal variants involves 62 affinity
ispeeideddat FIOVRESi ng phage display. Briefly, several
[dososET VaEXsaHLE 11:eghthis st tes (e.g., 6-7 sites) are

nmut ated to generate ahl possible am no substitutions
at each site. The an%m%g hus generated are
di spl ayed i n a nona@al Shrt om fi | ament ous
phage particles as fusions to If]e gene |11 product of
_ML3 packaged within each particle. The phage-di spl ayed
ISPyt iECE % hen screened for their biol ogical

[00506] EXAMPLE 12: Synthesis of

O 0 0
HhN
N k/\
HO NHFmoc HO, H NHFmoc
O and n

is provided in FIGURE 20.
[00507] EXAMPLE 13; Synthesis of

o]
HOJJ\/fD/\)/O\/\“/OH
n o]
is provided in FIGURE 21.

[00508] EXAMPLE 14: Synthesis of
0
CH
" on\/O(/\o)/\[(
no
is provided in FIGURE 22. '

[00509] EXAMPLE 15: Synthesis of
o O
Ho () o
n
is provided in FIGURE 23.
[00510] EXAMPLE 16: Synthesis of
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S5activity (e.g., binding affinity) as herein

di scl osed. In order to identdify candi date

hypervari abl e region sites for nodification, alanine

V0O aWRI0Hg15ut agenesi s can be perforned to i de®RCICAK2008/000001

hypervarl abl e regi on residues contributing

significantly to antigen Qpsding. Al ternatively, or

additionally, it may be beneficial to analyze a

structure of the anti body conjugate conplex to

|dent|fy confact orntsrbetmeen the anti body and the Z
hHRQri ng resi dues

are cangH'grN tes fo sub ution cco<
10t echni ques eIaborate& herern ce ) 5
generated, the panel of variants is subjectedgto g

is pﬁ)@lﬁ(%%fm %ﬁ&ﬁ:k BEAMS Fe_kﬁle &BQouFM‘JfFQ&Qb}%ﬁI%MLr synthesis

Perl or tres 1n one evant assa may
°°“B‘é squitiglert &“rltrrtheeerraf’ﬁef °f&§wrtrplﬁéﬁte first #¢52 5‘9‘]“%‘8‘6171%’?
EXAMBIEE sbdws dinliingdo thail-thrmitaos, it fite agifl ort thed efesivie pliipgymmabtdess t he
EXRKPICHSN 8hnd3b MEOHY baknked b aﬁ,atutr%mhcqfdecham on atptbadeasmtu @y, Ky,

T ortd‘fe1 su?ecl{at{llg A%gsealsg gha\)m 11[1 Ens%g 2 eﬁmoc p%gctgitaln% Frorg: on g‘l Qn side

nor e \ERoIy
of th we@Uftdh%ftE’%N@Lrﬁdtl akrlé et tojlipk to g antibpdy ’B@aryhon group, G via an
emilOR60] G ycosyl ati on of anti bodies is typically either

looyﬂtl nkaehva Q7! dyRk&dor N-1 1 nked refers to the
attachnent of thg carbohydrate noi ety to the sidechain

of an asparagrne reg ioept de skequences
Asn- X- SEyrAgrithHAS n- *hug‘ e e X i T [

except proline, are the recognrtro- -equences for
is p@RZANERIGUREASt SEHTBNEX AMPLERSs ©asohedydhf BX SMPIG 18] ayotlieOsyhtisis

couﬁ%ﬂ@sruﬁigibrﬁl elﬁﬂlg%ta@ﬁp'aunds-r& ﬁﬁAMfItE@ 195@§§1%%rsp§e eFlL‘LE@ m?thls
ese tide sequ nce tlde creat es

f Lip e
E"%M%‘&SBW. igfiingdg lsc%gw%’(‘f 6 ee??‘? & tgedaq stﬁ f?y% ﬁ?@&@%@}cl ation
EX AMPIESd 3-1 pmaylyiso betlinkediemprmucleyphilisiidoctyin on la peptidegpnghas the C, K, 8, Tor
Y siibchdf! ¥d 19803k il EMAMPUA| tRGHeO©5R on BE righdsld SfhelcOmpBunds of

eoni ne,
xR s @l o oo ARERI Yolh 6 VI BlecbEO™ e
“mﬂ%]use%“mfﬁﬁgﬁl m%ﬂﬂ?ﬁlon of glycosylation sites to
t he an‘ibmoy I's conveniently acconplished by altering
the aw cd._sequence such that it contai ns one or
nor e of the abd

desitri bed tritpep (for
N- 25l i nked gl ycwsSyNat g) %%t ﬁg?ﬁ?ﬁ@% may

al so be made by theHaddltron of or substltutlon by one

is p@ﬁrdm I@G‘@l@fiGn Whidd il BX ABNENRS {h@e%htﬁddﬁﬁ:f ERalhE: 19 CHMRNyRhesis
cou altso su c1entl|y gmprl]r%lthe%g]ntrplcnkl)n sd EMLEOIZ in the st%! ye osyI ation
[00513] EXAMPLE 19: Synthesis of
3-{2-[2-(2-{2-[2-(2-tert-Butoxycarbonyl-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxylethoxy }-propionic acid

tert-butyl ester

0 8]
)\/O/”\/\O/\/O\/\O/\/O\/\O/\)Lo/k

[00514] The title compound was prepared using a reported method (O. Seitz and H. Kunz, J. Org.
Chem. 62:813-826 (1997)). A small piece of sodium metal was added to a solution of tetra(ethylene
glycol) (47.5 g, 244 mmol) in THF (200 ml) and stirred until the sodium was dissolved completely. ‘Butyl
acrylate (94 g, 730 mmol) was then added and stirring continued for 2 days at RT. Another batch of ‘Butyl
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100262] 1t may be desirable to nodify an anti body of

the invention with respect to effector function, for
exanpl e to enhance or decreasse anti gen-dependent
Wie2008/pddli8at ed cytotoxicity (ADCC) and/ or 30cBflsIEapRsAp0001
dependent cytotoxicity (CDC) of the antibody. This may
be achi eved by introducinglg e or nore amno acid
substitutions in an Fc regi of the anti body.

Al ternatively, an antibody can be engi neered whi ch has
adﬂﬂﬁd (9P 7308@ioY NEs and arﬂ'Btjtrﬂgh@ﬁﬁbc}’fofbﬂM&r L0HaNG @ction mixture was

Mid%ﬁﬂhw déég of 1% é@&%en%’}? ek 1 Le%%re§§gef§|%%6ue was

t evenso
G I O 0 AL
wilnbrinpod yiried oveesodiay sulfng divaponativh ef valai§ @loveagdicsdpeepte provided the
cﬁ&tg,koem @3 golﬁlﬁdsﬁn@ﬂﬁwhhcn %23 Igtnliﬁ%d ARk b hadye éoﬁﬁﬂ%@lgadﬂy an

@85 odiehiagueg s, descr Tbed | n LS

As used herein, the term

34 '{%Bf(%' é?g@ (}@é@ﬁf%@xﬁftﬁwwoﬁﬁﬂe@@wtmwﬁ@xg} -Rrepiogig acid

epi t ope of 2008/ 081418PC111E2008/ 000001 63 the Pc
regi on of Okg/gs/gx,olgﬁio }JgOZ, or
lg&4) that Ts responsible for increasing the in vivo

serumhal f-life of the 1gG nol ecul e.
[00516] A solution of 3-{2-[2-(2-{2-[2~(2-tert-Butoxycarbonyl-ethoxy)-ethoxy]-ethoxy}-ethoxy)-

ethoxy]-ethoxy}-propionic acid tert-butyl ester (6 g, 18.6 mmol) in anisole (20 m!} was cooled in an ice
bath and trifluoroacetic acid (65 g) was added. After 3 hrs at RT volatiles were removed under reduced
pressure and the residue was partitioned between ethy! acetate (50 ml) and 5% sodium bicarbonate
solution. The aqueous layer was acidified with 1 N HCI, saturated with NaCl and then extracted with ethyl
acetate (3 X 50 ml). Combined organic laycrs were washed with brine and dried over sodium sulfatc.
Removal of volatiles under the reduced pressure provided the product as colorless liquid which solidified
upon refrigeration (3.8 g, 82%).

[00517] EXAMPLE 21: Synthesis of

3-(2-{2-[2-(2-{2-[2-(4-{2-[2-(2-Methyl-[ 1,3]dioxolan-2-yImethyl)-[1,3] dioxolan-2-y1]-ethyl }-
phenyicarbamoyl)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy} -ethoxy)-propionic acid

H O
YAy G
Q 0
v/

[00518] Compound from EXAMPLE 20 (0.6 g, 1.8 mmol) was dissolved in dichloromethane (10 ml)
and 4-{2-[2-(2-Methy!-[1,3]dioxolan-2-ylmethyl}-[1,3]dioxolan-2-yl]-ethyl}-phenylamine (0.3 g, 1.4
mmol) followed by EDCI (0.28 g, 1.8 mmol} was added at RT. After 1 hr at RT the RM was washed with
water and dried over sodium sulfate. Evaporation of volatiles and purification over silica gel column with
1 to 15% methanol in dichloromethane provided title eompound as gum (0.47 g, 32%).

[00519)] EXAMPLE 22: Synthesis of

4-{2-[2-(2-Methyl-{1,3]dioxolan-2-ylmethyl)-[ 1,3]dioxolan-2-yI]-ethyl } -phenylamine

/j

M 1.TMSO  DTMS M
> 0
ON 0 H,N

2. H, PdiC
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[00520] A clean oven dried flask was charged with the 6-(4-nitro-phenyl)-hexane-2,4-dione (3.7g,
15,72 mmol), dry CHzCl; (20 ml) followed by bisTMS ethylene glycol (38.5 ml, 157.3 ml) were added to
the flask and the resulting solution was cooled to -5°C with stirring under argon, TMSOTS (300 pl) was
added to the reaction mixture and the solution was stirred at -5°C for 6h. Reaction was quenched with
pyridine (10 ml) and poured into sat. NaHCO; The mixture was extracted with EtQAc and the organic
layer was washed with water, brine, dried (Na,SO,) and concentrated to give a yellow solid. The solid was
triturated with hexanes to give a free flowing pale yellow solid (3.5g, 72%) which was dissolved in EtOAc
(50 ml) and hydrogenated on a Parr shaker starting with 50 psi of hydrogen pressure. After two hours the
reaction was filtered through a pad of celite, the celite was washed thoroughly with CH,Cl/MeOH and
combined organics were concentrated to give title compound (1.46 g, 100%) as an oil that solidifies upon
standing.
[00521] EXAMPLE 23: Synthesis of
4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyric acid 2,5-dioxo pyrrolidin-1-yl ester (10)

' O O

O
O o)
NJJ\/\)LO,?Q
H 0
[00522]) Step It 6-(4-Nitro-phenyl)-hexane-2,4-dione (11)
[00523] To a reaction vessel (heat and vacuum dried and equipped with a magnetic spin bar) was
added tetrahydrofuran and lithiuin diisopropylamide (2M heptane / sthylbenzene / tetrahydrofuran; 69.4
mL, 138.9 mmol). The solution cooled to -78°C. Pentane-2,4-dione (7.13 mL, 69.4 mmol) was added
dropwise and the solution stirred 30 minutes at -78°C. 4-nitrobenzyl bromide (15.0 g, 69.4 mmol) was
added in one portion. The solution was removed from the dry-ice/acetone bath, allowed to warm to room
temperature and stirred 16 hours, The solution was cooled to approximately 0°C and the reaction quenched
with 1M HCl, Tetrashydrofuran was removed under reduced pressure. The crude material was taken up
into dichloromethane and washed with 1M HCl and brine. The aqueous layers were again washed with
dichloromethane. The combined dichloromethane layers were dried (Na,S0a) and removed under reduced
pressure. Gradient flash column chromatography (FCC) was performed using 5% to 15% ethyl
acetate/hexanes to afford title compound (8.5 g, 52%; yellow solid). 'H NMR (CDCl5): 5 8.14 (d, J = 9.0
Hz, 2H),6743(d, J=84Hz, 2 H),55.45(s, | H),83.06 (1, )= 7.5Hz, 2 H), 5 2.64 (1,]=7.8 Hz, 2 H),
52.04 (s, 3 H).
[00524] Step 2: 4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyric acid (12)
[00525] 200 mL tetrahydrofuran, 6-(4-nitro-phenyl)-hexane-2,4-dione (8.0 g, 34.0 mmol) and
dihydro-pyran-2,6-dione (3.88 g, 34.0 mmol) were added to a reaction vessel. The reaction vessel was
purged three times with argon. Approximately 200 mg palladium (10 wt % on activated carbon) was

added. The reaction vessel was purged again with argon and excess hydrogen introduced via a balloon.

Solution stirred 16 hours at room temperature, Hydrogen removed under reduced pressure and catalyst
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removed by filtration through celite. Tetrahydrofuran removed under reduced pressure to afford title
compound (10.5 g, 97%, yellow solid).

[00526] Step 3: 4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyric acid 2,5-dioxo pyrrolidin-1-yi
ester (10) '

[00527] To a reaction vessel (heat and vacuum dried and equipped with a magnetic spin bar) was
added 4-[4-(3,5-dioxo-hexyl)-phenylcarbamoyl]-butyric acid (10.53 g, 33.0 mmol), N-hydroxysuccinimide
(3.8 g, 33.0 mmol) and 1-[3-(dimethylamino} propyl]-3-ethylcarbodiimide hydrochioride (6.3 g, 33.0
mmol) and dichloromethane (250 mL). The solution was stirred under nitrogen at room temperature for 16
hours then washed with 10% citric acid, brine and dried (Na,80,). Dichloromethane was removed under
reduced pressure. FCC with 70% ethyl acetate / hexanes gave title compound (7.4 g, yellow solid, 54%).
"HNMR (CDCl5): & 7.87 (s, 1 H), 3743 (d,J=8.4Hz, 2 H),5 7.12(d, T=8.4 Hz, 2 H), $ 5.46 (5, 1 H), &
289 (t (& m), T=8.1Hz(for thet), 7H), 8 2.73(t, F=6.0Hz, 2 H), 5 2.56 {t, =72 Hz, 2 H), § 2.47 (1, J
=6.9Hz, 2 H), 52.21 (p,T=6.6 Hz, 2 H}, § 2.04 (s, 3 H).

[00528] EXAMPLE 23: Synthesis of
3-{2-[2-(2-{4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyrylamino}-cthoxy)-cthoxy]-ethoxy } -propionic
acid 2,5-dioxo-pyrrolidin-1-yI ester, (20)

Q O
o o) o /@/\)‘\/N\
o o o Jd_~ N
N~ R T VY N
[+}

[00529] Step 1: 3-{2-[2-(2-Hydroxy-ethoxy)-ethoxy]-ethoxy} -propionic acid tert-butyl ester
[00530] Na metal (catalytic) was added to a stirring solution of acrylic acid tert-butyl ester (6.7 mL,
46 mmol), and 2-[2-(2-hydroxy-ethoxy)-ethoxy]-ethanol (20.7 g, 138 mmol) in THF {100 mL) at 0 °C and
the mixture was stired overnight. Solvent was removed and the remaining oil dissolved in EtOAc (100
ml). The organic [ayer was washed with water (3 = 50 mL), and dried over Na;SO; and the solvent
removed in vacuo to give an oil which corresponds to the title compound that would be used as is for the
next step. (M +1}=279.

[00531] Step 2: 3-{2-[2-(2-Tosylsulfonyloxy-ethoxy)-ethoxy]-ethoxy }-propionic aeid tert-butyl ester
[00532] Tosyl ehloride {22.3 g, 117 mmol) was added in portions to a stirring solution of 3-{2-[2-(2-
hydroxy-ethoxy)-ethoxy]-ethoxy}-propionic acid tert-butyl ester (16.3 g, $8.6 mmol} and pyridine 60 mL
in (240 mX} and the mixture was stirred overnight. The reaction was quenched with water (300 mL) and
the organic layer was separated, The aqueous layer was extracted with CHyCl, (2 x 100 mL), The
eombined organic layer was washed with HCI (1N, 100 mL), water {100 mL}, and dried over Na,S0, and
the solvent was removed in vacuo to give an oil which corresponds to the title compound that would be
used as is for the next step. (M + 1) =433,

[00533] Step 3: 3-{2-[2-(2-Amino-ethoxy)-ethoxy]-ethoxy}-propionic acid tert-butyl ester
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[00534] NaN; (35g, 538 mmol) was added to a stirring solution of 3-{2-[2-(2-tosylsulfonyloxy-
ethoxy)-ethoxy]-ethoxy}-propionic acid tert-butyl ester (20g, 46 mmol) in DMF (150 mL) and the reaction
was stirred overnight. Reaction was diluted with water (200 mL) and extracted with EtOAc (4 x 100 mL).
The organic layer was washed with water (100 ml) and brine (100 mL) and dried over Na,50;. The
solvent was removed in vacuo to give an oil. Column chromatography EtOAc/Hex (1:4) gave an oil which
corresponds to the 3-{2-[2-(2-azido-ethoxy)-ethoxy]-ethoxy}-propionic acid tert-butyl ester, (M + 1) =304,
This oil was hydrogenated using Pd (5% on carbon) in EtOAc under hydrogen (1 atm.) over 3 days. The
catalyst was removed by filtration and solvent removed in vacuo to give an oil corresponding to the title
compound, (M + 1)=278.

[00535] Step 4: 3-{2-[2-(2-{4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyrylamino}-ethoxy)-
ethoxy]-ethoxy}-propionic acid tert-butyl ester

[00536] A solution of 4-[4-(3,5-dioxo-hexyl)-phenylcarbamoyl]-butyric acid 2,5-dioxo-pyrrelidin-1-
yl ester (1.5 g, 3.6 mmol), 3-{2-[2-(2-amino-ethoxy)-ethoxyl-ethoxy}-propionic acid tert-butyl ester (1.0 g,
3.6 mmol) and DIEA (1.3 pL, 7.2 mmol) in CH,Cl, (10 mL) was stirred at room temperature overnight.
The solvent was removed in vacuo and the residual oil purified using column chromatography ’
EtOAc/MeOH (95:5) to give the title compound as a transparent oil, (M + 1) =579.

[00537] Step 5: 3-{2-[2-(2-{4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyrylamino}-ethoxy)-
cthoxy]-ethoxy}-propionic acid 2,5-dioxo-pyrrolidin-1-yl ester

[00538] 3-{2-[2-(2-{4-[4-(3,5-Dioxo-hexyl)-phenylcarbamoyl]-butyrylamino}-ethoxy)-ethoxy]-
ethoxy } -propionic acid tert-butyl ester (400 mg, 0.692 mmol) was dissolved in TEA/CH,C!; (1:1, 3 mL)
and the mixture stirred overnight. The solvent was removed to give an oil as the acid intermediate. This
oil was dissolved in CH;Cl; (4 mL) containing DIEA (569 pL, 3.09 mmol), N-hydroxysuccinimide (119
mg, 1.03 mmol) and EDC (197 mg, 1.0 mmol) and the mixture stirred over the night. The solvent was
removed and the residual oil was purified using column chromatography EtOAc/MeOH (95:5) to give an
oil as the title compound, (M + 1) = 620.

[00539] EXAMPLE 24: Synthesis of an h38c2 based GA targeting compound

[00540) Compounds of EXAMPLES 16 and 17 can be linked to h38¢2 by the following procedure:
One mL antibody h38¢2 in phosphate buffered saline (10 mg/mL) is added to 12 pL of a 10 mg/mL stock
solution of targeting compound and the resulting mixture maintained at room temperature for 2 hours prior
to use.

[00541] EXAMPLE 25

[00542] C. Rader, et al., J. Mol. Biol. 332:889-899 (2003) dctails one method of making h38¢2. The
following details the results, materials and methods in this reference.

[00543] Results

[005443 Humanization Human V, gene DPK-9 and human I, gene JK4 were used as frameworks for
the humnanization of the kappa light chain variable domain, and human Vy gene DP-47 and human J; gene

Jud are used as frammeworks for the humanization of the heavy chain variable domain of m38C2. All
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complementarity determining region (CDR) residues as defined by Kabat et al., as well as defined
framework residues in both light chain and heavy ehain variable domain, were grafted from m38C2 onto
the human framework. The selection of grafted framework residues may be based on the crystal structure
of mouse mAb 33F12 Fab (PDB 1AXT). mAb 33F12 Fab shares a 92% sequence homology with m38c2
in the variable domains and identical CDR lengths. Furthermore, both 33F12 and m38C2 have similar
catalytic activity. Grafted framework residues consisted of five residues in the light chain and seven
residues in the heavy chain and encompass the residues that are likely to participate directly or indirectly in
the catalytic activity of m38C2, These include the reactive lysine of m38C2, Lys™?, which is positioned in
framework region 3 (FR3) of the heavy chain. Six residues, Ser'™, Val™, Trp"*", Trp™', and Phel %,
which are conserved between mouse mAbs 33F12 and 38C2, are within a 5-A radius of the & amino group
of Lys"™, These residues were also conserved in the humanization. Lys™" lies at the bottom of a highly
hydrophobic substrate binding sites of mouse mAbs 33F12 and 38C2. In addition to CDR residues, a
number of framework residues line this pocket. Among these, Leu'”’, GIn'?, Ser™’, val**, Phe’®, val'®,
Ser™, Glu™*, Gly™®, 11e"*, and Thr'™™ were grafted onto the human framework.
[00545] Expression By fusing the humanized variable domains to human constant domains C,. and
C,11, h38C2 was initially generated as Fab expressed in E. coli. Next, h38¢2 IgG was formed from h38c2
Fab using the PIGG vector enginecred for human IgG1 expression in mammalian cells. Supernatants from
transiently transfected human 293 T cells were subjected to affinity chromatography on recombinant protein
A, yielding approximately 1 mg/L h38C2 IgGI. Purity was established by SDS-PAGE followed by
Coomassie blue staining.
[00546] P-Diketone Compounds —

O o

M
ii
o O

i
[00547] Diketone Compounds —The enaminone formed by the covalent addition of a fi-diketone
with m38c2 has a characteristic UV absorbance at A, = 318 nm. Like m38C2 IgG, h38C2 IgG showed

the characterislic enaminone absorbance after incubation with B-diketone. As a negative control,
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recombinant human anti-HIV-1 gp120 mAb b12 with the same IgG1 isotype as h38C2 but without reactive
lysine, did not reveal enaminone absorbance after incubation with f-diketone 2. For a quantitative
comparison of the binding of p-diketones to m38C2 and h38C2, the authors used a competition ELISA.
The antibodies were incubated with increasing concenirations of B-diketones 2 and 3 and assayed against
immobilized BSA-conjugated B-diketone 1. The apparent equilibrium dissociation constants were 38 pM
(m38C2)and 7.6 pM (h38C2) for B-diketone 2 and 0.43 pM (m38C2) and 1.0 uM (h38C2) for B-diketone
3, revealing similar B-diketone binding properties for mouse and humanized antibody.

[00548] Materials and Methods

[00549) Molecular modeling — A molecular model of h38C2 Fab was constructed by homology
modeling using the crystal strueture of a related aldolase antibody, mouse 33F12 Fab (Protein Data Bank
ID: 1AXT), as a template. The crystal structure of mouse 33F12 Fab was previously determined at a
resolution of 2.15 A Alignment of mouse 33F12 and 38C2 amino acid sequences using the
HOMOLOGY module within INSIGHT II software (Accelrys) confirmed that both sequences are highly
homologous. They differ from each other by 19 out of 226 amino acids in the two variable domains, and
their CDRs share the same lengths. In addition to the high sequence homology, both structures exhibit
considerable structural similarity, as observed by a low-resolution crystal structure of 38C2. Residues in
the model were mutated to conform to the h38C2 amine acid sequence and sidechains were placed bascd
on standard rotamers. This model was then minimized with the DISCOVER module in INSIGHT II using
100 steps each of steepest descent minimization followed by conjugate gradient minimization.

[00550] Construction of 138C2 Fab — The sequences of the variable light and heavy chain domains of
m38C2 as well as the sequences of human germline sequences DPK-9, JK4, DP-47, and JH4 (V BASE,; see
the world wide website, mro-cpe.cam.ac.uk/vbase) were used to design overlapping oligonucleotides for
the synthetic assembly of humanized V. and Vy, respectively. N-glycosylation sites with the sequence
NXS/T as well as internal restriction sites Hindill, Xbal, Sacl, Apal, and Sfif were avoided, PCR was
carried out by using the Expand High Fidelity PCR System (Roche Molecular Systems). The humanized
V., oligonucleotides were: L flank sense (C. Rader et al., J. Biol. Chem, 275:13668-13676 (2000));
h38C2L1 (sense; 5~
GAGCTCCAGATGACCCAGTCTCCATCCTCCCTGTCTGCATCTGTAGGTGACCGCGTCACCATC
ACTTG-3" (SEQ. ID. NO:85); h38C21.2 (antisense; 5-
ATTCAGATATGGGCTGCCATAAGTGTGCAGGAGGCTCTGACTGGAGCGGCAAGTGATGGTGA
CGCGGTC-3") (SEQ. ID. NO:86); h38C2L3 (sense; 5-
TATGGCAGCCCATATCTGAATTGGTATCTCCAGAAACCAGGCCAGTCTCCTAAGCTCCTGATC
TAT-3") (SEQ. ID. NO:87); h38C2L4 (antisense; 5'-
CTGAAACGTGATGGGACACCACTGAAACGATTGGACACTITATAGATCAGGAGCTTAGGAGA
CTG-3" (SEQ. ID. NO:88); h38C2L5 (sense; 5-
AGTGGTGTCCCATCACGTTTCAGTGGCAGTGGTTCTGGCACAGATTTCACTCTCACCATCAGC
AGTCTGCAACCTGAAGATTTTGCAGTG-3') (SEQ, ID. NO:89); h38C2L6 (antisense; 5™
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GWGEQGCEFG%@AGE@W%‘}C’B@ C\Tﬁ@#&éQCTGﬁCﬁ@TWéJCEﬁC@‘F@CTCC
TGTGCAGCCTCTGGCT-3" (SEQ. ID. NO:91); h38C2H2 (antisense; 3'-
CTCCAGGCCCTTCTCTGGAGACTGGCGGACCCAGCTCATCCAATAGTTGCTAAAGGTGAAGCC
AGAGGCTGCACAGGAGAG-3) (SEQ. ID. NO:92); h38C2H3 (sense; 5'-
TCTCCAGAGAAGGGCCTGGAGTGGGTCTCAGAGATTCGTCTGCGCAGTGACAACTACGCCAC
GCACTATGCAGAGTCTGTC-3") (SEQ. ID, NO:93); h38C2H4 (antiscnse; 5'-
CAGATACAGCGTGTTCTTGGAATTGTCACGGGAGATGGTGAAGCGGCCCTTGACAGACTCTGC
ATAGTGCGTG-3" (SEQ. ID. NO:94); h38C2HS (sense; 5'-
CAATTCCAAGAACACGCTGTATCTGCAAATGAACAGCCTGCGCGCCGAGGACACGGGCATIT
ATTACTGTAAAACG-3") (SEQ. ID. NO:95); h38C2H6 (autisense; 5'-
TGAGGAGACGGTGACCAGGGTGCCCTGGCCCCAGTAGCTGAAACTGTAGAAGTACGTTITAC
AGTAATAAATGCCCGTG-3") (SEQ. ID. NO:96); H flank antisense (C. Rader et al., J. Biol. Chem.
275:13668-13676 (2000)). Following assembly, humanized V., and Vy were fused to human C, and C,1,
respectively, and the resulting light chain and heavy chain fragment were fused and Sfii~cloned into
phagemid vector pComb3X as described (C. Rader et al, J. Biol. Chem. 275:13668-13676 (2000); C.F.
Barbas 3" et al., Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor N.Y. (2001}). To enrich for clones with the correct h38C2 sequence, Fab were displayed on phage
and selected by one round of panning against the immobilized B-diketone i (TW) conjugated to BSA.
Soluble Fab were produced from single clones and tested for binding to immobilized TW-BSA by ELISA

using donkey anti-human F(ab'); polyclonal antibodies conjugated to horscradish pcroxidase (Jackson
ImmunoResearch Laboratories) as secondary antibody. Light chain and heavy chain cncoding sequences
of positive clones were analyzed by DNA sequeneing using the primers OMPSEQ and PELSEQ (C.F.
Barbas 3™ et al., Phage Display: A laboratory manual, Cold Spring Harbor Laboratory, Cold Spring
Harbor N.Y., (2001)), respectively, to confirm the assembled V, and Vy; sequences of h38C2,

[00551) Construction, production, and purification of h38C2 IgG1I — The recently described vector
PIGG (C. Rader et al, FASEB J., 16:2000-2002 (2002)) was used for mammalian expression of h38C2
IgG1. The mammalian expression vector PIGG-h38c2 is illustrated in FIGURE 23. The 9kb vector
comprises heavy chain y1 and light chain k expression cassetics driven by a bidirectional CM promoter
construct. Using primers PIGG-h38C2H (sense; 5*
GAGGAGGAGGAGGAGGAGCTCACTCCGAGGTGCAGCTGGTGGAGTCTG-3") (SEQ. ID. NO:97)
and GBACK (C.F. Barbas 3™ et al, Phage Display: A laboratory manual, Cold Spring Harbor Laboratory,
Cold Spring Harbor N.Y, (2001)), the V}; coding sequence from h38C2 Fab in phagemid vector pComb3X
was amplified, digested with Sacl and dpal, and cloned into the appropriately digested vector PIGG. Using
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a final concentration of 25 pM antibody binding site and 125 pM B-diketonc. This mixture was incubated

at room temperature for 10 minutes before a UV spechrum was acquired on a SpcetraMax Plus 334 UV
plate reader (Molecular Devices) using SOFTmax Pro software (version 3.1.2).
[00553] Binding assays — Unless noted otherwise, al! solutions were phosphate buffered saline (pH
74). A 2x solution of either §-diketone (ii) or (iii) (50 pL) was added to 50 pL of the antibody (either
h38C2 or m38C2) and allowed to incubate at 37°C for 1 hr. Solutions were mixed by pipetting. Final
concentrations of antibody were 0.4 to 8 nM antibody binding site, and final concentrations of B-diketones
(ii) and (iii) were 10 to 10*M and 107 to 10" M, respectively. Each weil of a Costar 3690 96-well plate
{Corning) was coated with 100 ng of the BSA conjugate of p-diketone (i) in TBS. Wells were then blocked
with 3% (w/v) BSA in TBS. Then, 50 pL of the antibody/B-diketone mixiure was added, followed by 50
ML of a 1:1,000 dilution of either goat anti-human Fe IgG polyclonal antibodies (Pierce) or rabbit anti-
mousc Fe IgG polyclonal antibodies (Jackson ImmunoResearch Laboratories) conjugated to horseradish
peroxidase. This was followed by 50 pL ABTS substrate solution. Between each addition, the plate was
covered, incubated at 37°C for 1 hr, and then washed five times with deionized H,Q. The absorbance at
405 nm was monitored as described above until the reaction with no pf-diketons reached an appropriate .
value (0.5 < Ayps < 1.0). For each well, the fractional inhibition of ELISA signal (v;) was calculated using
equation (a)

V=(do — A)/(4S) (a)
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modified Lys residue in the peptide is provided in FIGURE 32.

[00562] EXAMPLE 30: Characterization of GA targeting peptide-mediated insulin secretion ir vitro
[00563] GA targeting peptides analogs having the amino acid sequences set forth in SEQ ID NOs:1-76
(see Table I, above) were generated using the same general methods set forth in Example 1 and 2 for the
GA targeting peptides of SEQ ID NO:1 and SEQ ID NO:2.
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SEQ ID NO:11 <14
SEQIDNO:12 : <10
SEQIDNO:13 <10
SEQIDNO:32 <10
SEQIDNO:35 <10
SEQ ID NO:40 <10
SEQID NO:41 <10
SEQ IDNO:42 <10
SEQ ID NO:43 <10
SEQ ID NO:44 <10
SEQID NOQ:45 <10
SEQ ID NO:46 <10
SEQ ID NO:47 <10
SEQ ID NO:49 <10
SEQID NO:50 <10
SEQ ID NO:51 <10
SEQ IDNO:53 <1Q
SEQ ID NO:54 <10
SEQID NO:55 ' <10
SEQ ID NO:57 <10
SEQIDNO:58 <10
SEQID NO:5% <10
SEQ IDNO:60 . <10
SEQIDNO:61 <10
SEQ ID NO;62 : <10
SEQ ID NO:63 T <10

[00565] BXAMPLE 31 : Characterizotion of GA targeting peptide-linker conjugate-mediated insulin
secretlon in vitro

[00566) The GA targeting peptides of SEQ ID NOs:1-76 were linked to varlous inkers to generate
GA targeting peptide-linker conjugates. The GA targeting peptides of SEQ ID NOs:3-5, 14-33, 35-37, 57,
and §3-72 were linked to the 20-atom AZD maleimide linker (“20-atom AZD"™) synthesized in Exemple 26,
which has the following structure:
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[00272] I n anot her approach, linking can be achi eved by

synt hesi zi ng an anti body-Ii nker conpound conprising an

anti body and a |linker wherein the |inker includes one
worossesiseact i ve groups desi gned for 10coval RERTE2008/000001

reaction with an appropriate chem cal noiety of a GA

targeting agent. A GA targ %}ng agent may need to be

nodi fied to provide the appropriate noiety for

reaction with the linker reactive group. The

anti body- I inkergand GA targeting agent are conbi ned

under con 2&; ner- the |inker reactive group

coval ently Nks ar etlng and/or b|oI gi cal
agent. [00278] A furt
anti body- GA targetlng co und u s a dual nker

15desi gn. In one enbodi nent, a GA targeting
agent -1 i nker conpound is synthesized whi ch conprﬁges a
GA targeting agent and a |inker with a reactive grou

T EBHATSURUsfedd HEHRIS 25 arg kA (opiGA targeting
peptivayf BR(ED N(h22and $HOJH YWoaR.desgectivelpker wi th a chem cal

[of6RUP mmeagenhl HRptidQ of SRAD Nk 3 Mand 7R iR d 1o@REH-AtMEAZD
mgff-lmlldgl n%n“lto—a% Dt”ar El?ltlas Elgfo ?nntst}ulct!unker of the first

PS™T imker™ con ing conpounds are then
conblned underocono“tlons mhereby the |inkers
covalently lin J he body- GA-t argeting 20
conmpound. [ 0027 enpl a nc I onal gjjoups that can
be involved in the Iinkagesn L xanpl e,
esters, am des, ethers, phosphates 1 40, keto,
anidine guanidine inines enear ni I¥s, phosphat es,

[oﬁéaﬂs p h'ﬁﬁ%%genﬁg%ﬁﬁdg& §E ﬁ)zﬂld jmapmed 14 igé @%R)%Z@%lclmlde Tinker
« 8BS 22% L tE ]% dlketones (ketal s for exanple),
At h 18? OEEE U &hy des, t hi oear bamat e,

thloan1de thlo-'ter sul fide, disulfide,
phosphor a ; 2y de, urea, thi
oxa de, and t e ‘k ke.

carbamate, c r onate

[00569] The GA targeting peptides of SEQ ID NOs:35 and 37 were linked to the 16-atom AZD

maleimide linker “16-atom AZD,” whieh has the following structure:

O N
gf\,®' N .
N
OGN |

O

[00570] The GA targeting peptide of SEQ ID NO:35 was linked to the 26-atom AZD maleimide linker
“26-atom AZD,” which has the following structure:
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[ 00275] The |inker includes any atomfromthe group C

HN O, P, S. halogen (F, C, Br, 1), or a salt

thereof. The |linker also may include a group such as
Ven2088/08t#18 al kenyl , alicynyl, oxoal kyl, exoal RER#2008/000001

oxoal I cynyl, am noal Il cyl, am noal kenyl, am noal kynyl ,

sul f oal kyl, sul f oal kenyl qg%foalicynyl gr oup

phosphoal | cyl , phosphoalken or phosphoal | cynyl

group. The linker also may include one or nore ring

30struc®ures. As used herein a "ring structure"

[ 2 ted,. unsaturated, and aromatic

car bhogyclic ’nd saturated, unsaturated,jand ¢

aromati c het : on65/0$h€\ofﬁg’9bvﬁtn r

be nono-, bi-, or polycycllc and i nclude fused or
unfused rings. Further, the ring structures are O
optionally substituted with functional groups well
[esvdlvn  The GAaterz@ing peplideseolf 8RA) IPGNT9:33 anf 3t weteilinked enghetlipker “Gly-AZK,,”
whial IRgeIRollodXg struetidel, - CHO, - COOK - NO2, -CN, -N112,
-C(O)NH2, C1.6 alkyl, (34 alkenyl, C24 allcynyl, Cl4

oxoal kyl , oxoal ken$d,, opjoal kynyl, 35am noall cyl,
am noal kenyl, am noatNCy foa@kyl sqifealkenyl
sul f oal kynyl, phosp I kyl,

or
phosphoal i cynyl group. Conbi nati ofts /H\f %%J(

groups and rings may al so be present in the Ilnkers of

06y} altr I@ﬁ‘éé&‘@rg&lﬁ Qiads SEQ Hol? g%?@ ]".Qr?g g?&%%ﬁ%ﬁﬂa tthée B¥Rer
“Wg;\‘}%i‘g‘)@[gikﬁulw g 3{'5“ %;’?"(‘?Rgf‘g’n“{jrgt ing agent] (1) wherein
[GﬂDthgetlng agent] is a GA targeting agent peptlde

gejq ng agent peptides include, but
MNNSEQ I D ﬁ and /\/[Logs

The ability of these GA targeting agent-linker conjugates to stimulate glucose secretion in vitro was

measured using the GSIS assay deseribed in Example 27. Those conjugates consisting of the GA targeting
peptides of SEQ ID NOs: 4-5 and 14-31 linked to 20-atom AZD were used for a tethered walk experiment
to determine the optimal position for linking of GA targeting peptide to linker. Each of these peptides
contained a side-chain modified Lys residue according to the scheme illustrated in FIGURE 30 ata

different position. The results of this experiment are set forth in Table IV, below.

TABLE IV
GA targeting agent-linker conjugate ECS50 (uM)
SEQ ID NO:4 - 20 atom AZD <10
SEQ ID NQ:5 - 20 atom AZD <10
SEQ ID NO:19 - 20 atom AZD <10
SEQ ID NO:20 - 20 atom AZD <10
SEQ ID NO:21 — 20 atom AZD <10
SEQ ID NO:22 - 20 atom AZD <10
SEQ ID NO:23 — 20 atom AZD <10
SEQ 1D NO:24 — 20 atom AZD <10
SEQ ID NO:25 - 20 atom AZD <10
SEQ ID NO:26 — 20 atom AZD <10
SEQ ID NO:27 - 20 atom AZD . <10
SEQ ID NQO:28 — 20 atom AZD <10
SEQ 1D NO:32 — 20 atom AZD <10

SEQ ID NO:37 — 20 atom AZD <10



5NO 2, including for exanple carboxy truncations or
mut ati ons, and GA targeting conpounds as herein

descri bed. [00277] The linker noiety L nay be attached
to the carboxy term nus, or any electrophilic or

nucl eophilic sidechain of an am no acid side of a GA
targeting agent. The point of attachnent of L to a GA
targeting agent is referred to herein as the
"tethering point." 10[ 00278}%n certai n enbodi nents, L
is linked to a nucleophilic or electrophilic si dechai n
ofmmnnaamndoa@mdznn a GA targeting agent<io Exenpl ary

nugg “tS’P hai ns are Lys, Cys, Set? Thr, and
Tysg bdi nents wherein L is I3fked to a
nu qanﬁh.ul-mmmlgtnchal n, L should conprisg an

el EQPY Pﬁ-iPIE§4~gl DEp SUSC@E)CI ble to covalenht reaction

ﬁﬁh 31“%@% 'gﬁmnfd?& hai n. Exenpl &

glpplllc Sl alns are Asp and Gllflgllnthose

enﬂmibnem—a’mhemmcn Lis linked to an elsactrophilic

P{JH'HF 1500 rise a nucleop®™!lic group

Kﬂjm action with t
el l%‘atnﬁﬂp a| n. [00279] In certain
enﬁ@dbﬁ@?ﬁ(@kmnemmphwlncgﬂbwnked to a nucleophilic
si BEERYEN of an anino acid (the linking residue) in a
Gﬁuds g emﬁgqrﬁméme&oé %R{é?ﬁ]cﬂé@ vﬂ,gmttﬁéfnseqmwd e,
si [

n@ I?n wv.;:e 1:_%:1]])&% H%rﬁehngcompoun}sgudlu%ea 06&13 mverglgn wafre
SEG) °'°i “filé)“"f“’%?“”‘t’ P EEra Pl estig peppisne S URES Sk dprse adyltpale
C etofobipie ({91kf?efaabe°ﬁm%§ﬁlt°slym>aﬂtwd Vidspreppradsiofthe ivengiont ed
5 at suljclrereogByr($17) soyhe i seapyinn 8o vsigy S AR restrdye | with Bjedigepltmeo
SEQ—dﬁINQJ littetate SIRE hick (NBYerdup Qltks a3 RBHE) Bar ik Bdr, R0 wereditlarly

thrfoseh k;@xk]@ﬁd Fdo§m&@\ﬁé¥.ﬁa§4‘) ¥nd %Llﬁl@&%@vkn&tghnﬁ ﬁ‘llcﬁﬁﬁ Ij]ﬁ{w!?a
oL[Br}nQp:eﬁdaﬂ mlhgm%agl(OSQMJbQHq‘&ls onatfa%ﬁﬂmﬁaé'l?lmeao;ﬁ n one

H%%TS&%WEEW% @VE@WQ%@MW@%@PTW‘

10 NCBrigHly, migpywere fusted for 4-5 brs at the beginning of the lights-on phase in the colony. At the end of
this periad (errly afternoon), miee were tail-bled immediately prior to and at regular intervals from 15to
120 minutes after an orzl glucose challenge (1.5 g/kg). Food was returned to the cages following collection
of the 120 mimzte time point. Glucose levels were determined uslng self-tost bload glucose meters, and the
arep-under-the-curve (AUC) for glucose as a function of time after oral glucose challenge was calculated

15  wusinga linear trapezoidal equation (Figure 35},
[60576] Linking at position 23 (SEQ ID N0;21) did not decrease body weight or feeding and did not
impraove glucose tolerence (@ 48 hrs. Linking at positions 17, 24, 38 and at the C-terrninus (SEQ ID NOs:
25,20, 14, 131, 132) decreased body weight and feed but did not improve glucose tolerance at 72 hrs,
Linking at position 26 (SEQ ID NO:19) did not decreased body weight or feeding but did improve glucose

20  tolerance at 48 hrs, All examples used K or K(SH) residues as the linking residne, In some aspects of the
Invention, compounds that pecform well under some conditions may be suiteble for certain applications. In
other aspects of the invention, compounds that provide advantages under multiple test conditions may be
advantageous.
[00577] Data are depicted as the meand: standard error and were analyzed by one-way ANOVA

25  {(GraphPad Prism 4.0, GraphPad Software Ine,, Sen Diepo, CA) with Dunnctt’s post-hoc test for betwesn
group differences.
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15

20

HAI bEGTFTSDLSKQVEEEAVRLFI EW.KNGGPSSGAPPPSK ( SEQ | D

NO 4). 25[00280)SEQ ID NO 3 is identical to SEQ I D

lxgz Jout for the insertion of a Lys residue at

A PHB % i nus of the peptide. SEQ ID NO 4PF§“E2008’°°0°°1

identical to SEQID NO 3 but for the substitution of

the Ay residue at positiomg® wth A b2.

[00281] Exanpl es of conmpounds of Fornula | conprising
(%It NO 3- or SEQ I D NQO 4-based targeting agents

[Opﬁé ud he ltB’ﬁl‘tthl‘at‘hlé hﬁs&Fen riqulﬁseld@@adllydmd illusiratedin reference to Tepresentative

er@:@ﬁ@ﬁﬂﬁ%’ﬂm Frltle\Att WNIEERBBSARPERBIY nlo)lififSine yoh B

mk&étokﬁb%}esenﬁ‘“\‘eh@ﬁ%@%%@%%% Eﬂdw %QSEE S@%h@% %,(]J&t):nt
o R R e B BB R ™ S 1 550
infigiypEpblicption @ptengipplicasiomerissusdtseti vt pregifically and igdiyidnallygigicatedto be
intoff® el BCtefartncsid BSdntitkult Bnitiddé Mat &re PAGInEd iDWxt JDérpukB3d Byrkfedeme are
exﬁﬁQa lo%emnlthﬁ kheytontrabiib d¥idns B th.@d%c@&é' og thereof, an d

B8, ! DS Rl L3 ST R DS ShSERLE,
referehs ¢ theepresent ipvertion ar¢ uskdde whrify the ﬁfabllc%oflsthted feptiresninteskrh sfers b d
coh‘n)ﬂ&eﬁtﬁﬁi ddbbel&,pre)ﬂhﬁcﬂla pRRhd 6 additioh etohedr nbg off& ifdaduSs, fnlfers, steps,
m%&w&nm&ps 91£re4f.i nker L arc underli ned.

[00580] 1t is appreciated that certain features of the invention, which are, for clarity, described in the
context of separate embodiments, may also be provided in combination in a single embodiment.
Cenversely, various features of the invention which are, for brevity, described in the context of a single
embodiment, may also be provided separately or in any suitable sub-combination.

[00581] From the foregoing, it will be apparent that numerous modifications and variatiens can be
effected without departing from the true spirit and scope of the novcl concept of the present invention. It
will be appreciated that the present disclosure is intended to set forth the excmplifications of the invention
which are not intended te limit the invention to the specific embodiments illustrated. The disclosure is
intended to cover by the appended elaims all such modifications as fall within the scope of the claims.
[00582] Where technical features mentioned in any claim are followed by reference signs, these
reference signs have been included for the sole purpose of increasing the intelligibility of thc claims and
accordingly, such reference signs do not have any limiting effect on the scope of each element identified by

way of example by such reference signs.
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Claims
A gompound comprising a peptide of the sequence;
Rl_ Hl Aibz B3 Gii TS Fﬁ TT SB D9 LID Sll I(Iz Q|3 MM E|5 EIG E” A“ vW R?U Lll F?J IZJ E24
w25 L26 K27 N28 ng G30 PJ] S:!Z 533 GH A!S P35 PBT P33 S39_X40_R2
wherein: R'is absent, CHj, C(0)CH3, C(0)CH,CH;, C(0)CH.CH,CHs, or
C(O)CH(CHa,)CHj; and R? is absent, OH, NH,, NH(CH,), NHCH,CH,, NHCH,;CH;CH,,
NHCH(CH3)CH;, NHCH,CH,CH,CH;, NHCH(CH,)CH,CH;, NHC:Hs,
NHCH,CH,0CH,, NHOCH;, NHOCH,CH,, a carboxy protecting group, a lipid fatty

acid group or a carbohydrate;

and X" is a linking residue or absent; and wherein one of L'?, 8", K'?, Q", M™, E", E",
Vl9. RZO, LZl‘ EZ“’ LIG' KT" 'N'Zﬂl SJI’ 3331 GJ‘, AJS, P35’ PTJ, st, S39’ or x‘ﬂ

is replaced with a linking residue (-[LR]-)comprising a nucleophilic sideéhegi,n
covalently linkable to & linker L capable of covalently binding to the combining site of an
antibody, and wherein the structure of the linking residue when attached to the Linker is

of the formula:

H H 9
§~—n—c-c-§
t o}
HN H H 2 ?
s N N
0 N 0 N
u vO t r0 § q
Q

whereinuis I, 20r3; vis L or2,tis 1,2,0r3,ris L or2;sisOandqis 1 or2.
A compoung as claimed in claim 1, wherein uis 2, vis 2,tis2, ris 2 and qis 2.
A compound as claimed in any preceding claim, wherein R’ is C(O)CHs.

A compound as claimed in any preceding claim, wherein R? is NH,,

A compound as claimed in any preceding claim, wherein one of 8'%, K'3, Q" M'%, E%,
E”, V', R® L¥ E¥ L% K2 N% §%2 G¥ P P% or X* is substituted with the
Lirking Residue,

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue iz selected from the group consisting of SEQ ID
NO:29, SEQ ID NO:5, SEQ ID NO:28, SEQ ID NO:27, SEQ ID N0:26, SEQ ID NO:25,
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SEQ ID NO:24, SEQ ID NO:23, SEQ ID NO:22, SEQ [D NO:20, SEQ ID NO:19, SEQ
D NO:133, SEQ ID NO: 18, SEQ [D NO: 17, SEQ ID NO: 16, SEQ IDNO: 15, SEQ ID
NO: 14, and S8EQ ID NO:132.

A compound as claimed in any preceding claim, wherein one of S", K", Q", M" E",
E7, v R®, L¥, E® K¥,N® 5% G* P, P®, or X* is substituted with the Linking

Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is selected from the group consisting of SEQ ID
NO:29, SEQ ID NO:5, SEQ ID NO:28, SEQ ID NO:27, SEQ ID NO:26, SEQ ID NO:25,
SEQ ID NO:24, SEQ ID NO:23, SEQ ID NO:22, SEQ ID NO:20, SEQ ID NO:133, SEQ
ID NO: 18, SEQ ID NO: 17, SEQ [ID NO: 16, SEQ ID NO: 15, SEQ ID NO: 14, and
SEQIDNO:132.

A compound as claimed in any preceding claim, wherein one of 8", K'?, Q°, M", E'¢,

E" v R®, LY, E¥ K¥, N%, P or X"is substituted with the Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is selected from the group consisting of SEQ iD
NO:29, SEQ ID NO:3, SEQ ID NO:28, SEQ ID NO:27, SEQ 1D NO:26, SEQ ID NO:25,
SEQ ID NO:24, SEQ 1D NO;23, SEQ ID NO:22, SEQ ID NO:20, SEQ ID NO:133, SEQ
ID NO: 18, SEQ ID NO: 14, and SEQ ID NO:132.

A compound as claimed in any preceding claim, wherein one of ', K", Q", M*, E*,
EV, VI, R®, L*, E¥, K¥, and N*® is substituted with the Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is selected from the group consisting of SEQ ID
NO:29, SEQ ID NO:5, SEQ ID NO:28, SEQ ID NO:27, SEQ ID NO:26, SEQ 1D NO:25,
SEQ 1D NO:24, SEQ ID NO:23, SEQ 1D NO:22, SEQ [D NO:20, SEQ ID NO:133, and
SEQ ID NO: 18.

A compound as claimed in any preceding claim, wherein one of $', K%, Q", M", E*,

E"”, V'%, R®, L% is substituted with the Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide

after substitution by the Linking Residue is selected from the group consisting of SEQ ID
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16.

17.

18.

19.

20.

21

22,

23,

24,

25.
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NO:29, SEQ ID NO:5, SEQ ID NO:28, SEQ ID NO:27, SEQ ID NO:26, SEQ IDNO:25,
SEQ ID NO:24, SEQ ID N©:23, and SEQ ID NO:22.

A compound as claimed in any preceding claim, wherein one of K'2, M™, V', R% L%,
and E¥ is substituted with the Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of thé péptide
after substitution by the Linking Residue is selected from the group comsisting of SEQ ID
NO;5, SEQ ID NO:27, SEQ ID NO:24, SEQ ID NO:23, and SEQ ID NO:22.

A compound as claimed in any preceding claim, wherein one of K% M”, V® R® and
L is substituted with the Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is selected from the group consisting of SEQ ID
NO:5, SEQ ID NO:27, SEQ ID NO:24, SEQ ID NO:23, and SEQ 1D NO:22.

A compound as claimed in any preceding claim, wherein one of M", V'®, R®, and L is
substituted with the Linking Residue,

A compound as ¢laimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is selected from the group consisting of SEQ ID
NO:27, SEQ ID NO:24, SEQ [D NO:23, and SEQ 1D NO:22.

Y
1

A compound as ¢claimed in any preceding claim, wherein M" is substituted by the
Linking Residue.

A compound as claimed in any preceding claim, wherein the sequence of the peptide
after substitution by the Linking Residue is SEQ ID NQ:27,

A compound as claimed in any one of claims 1-12, wherein one of Q'%, M*, E*, EV, v,
R¥, L%, or E™ is substituted by the Linking Residue.

A compound as claimed in any one of claims 1-12, wherein the sequence of the peptide
afler substitution by the Linking Residue is selected from the group consisting of SEQ ID
NO:28, SEQ ID NO:27, SEQ ID NO:26, SEQ ID NO:25, SEQ 1D NO:24, SiSQ'TD
NO0:23, SEQ ID NO:22, and SEQ [D NO:20.

A compound as claimed in any one of claims 23-24, comprising a formula selected

from the group consisting of;
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Ko a9
l-lzN\_/?—H\ggEGTFTSDLSK'N‘/L-ME,EEAVR.LF | EWLKNGGPSSGAPP PN NH,

Sy : OH
HN-# IQ
HN{\,s-g_‘f N

N,
N o

on

H O o I\_
H,N<:NKLEGTFTSDLSKQ-N\)——EEEAVRLF 1 EWLKNGGPSSGAPP PN YNH,

0 _ H O

HNY\,S No i H N
s 0 “\5“‘”0'\0%*5”‘@_/\5 o
0 X H O H O
HN ANy EGTFTSDLSKQMEEN S~AVRLF I EWLKNGGP SSGAP PPN NH,
e : “OH

HN N o
HN S H 1O N
HN"®
LN OH
Q9 u o
H,N NX‘—EGTFTSDLSKQME—NJ——EAVRL FLEWLKNGGPSSGAPP PN N,
0 - 1T 0

HN S ° ’7
70'/\/ ﬁwﬂwowowﬁr“—@—/\gm
Q 4]

0 H O i O
l~lzN\_)-—-H\<|o-EGTFTSDLSKQMEEEAN‘_)‘—RLF | l':“JU'LKNGGPSSGAPPP'N\.)LNHI

\]ﬁN OH
HN-# .
HN S N
\n/\/ WN.‘/\OI\VO\/\YN% >—’ S o}

OH

0

0O H H
H,N_*—N EGTFTSDLS KQMEEEAV-N LFIEWLKNGGPSSGAPPPN NH,
PN H o

e
HNN

O
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H

0

H 0 &_
quﬁ—_ B _LEGTFTSDLSKQMEEEAVRY J—FIEWLKNGGPSSGA'PPP-TI:I] NH,

: H “H g

Sy
HNN

o)
HN s H H N
M ~ -< >-/*r
and

H

OH
HO
HN h3 H}EGTFTSDLSKQMEEEAVRLF1-N._)‘-WLKNGGPSSGAPPP']P_J[ ONHz

0
HN. ~.S H H N
™ ﬁ"%ﬂ’”*"owo"\gb’ O 0 '10

A compound as claimed in any preceding claim, wherein the Linker, L, is covalently

linked to the combining site of an antibody.

A compound as claimed in claim 25, wherein the Linker L is covalently linked to the
combining site of an antibody, comprising the formula selected from the group consisting
of:

— ™

Q 0 ‘H O
H,N.)—H\%-EGT FTSDLSKHN I MEEEAVRLF LEWLKNGGPSSGAD P PN AN,
Sy S “on

HN

HN LSOO -4

L g/\, ﬁﬁgﬂ\boﬁvo\/\gﬁmﬂwﬁgnﬂkMAb
Tor2

HN-;N

0 CH
H
H1N<c:=—N)<9'EGTFTSDLSKQ-H\‘)J——EEEAVRLF IEWLKNGGPS SGAPPP-;I[L&-NH:

HN\n/\/s No %-ql o g_O_/\ﬂﬁ\/\‘{ﬁ_—MAb
5 0 \/\é s \/\6 0 )

L. B —

Tor2
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HNN
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HeN

o H
HyN S —N

o
HNN

\-:N

[5)
[¢]
HN ﬁ)}EGTFTSDLSKQME'“\)L-EAVRLF]E\VLKNGGFSSG:\PFP'ELrNH,
[+] H 0
0 X, H O H O
HN SN X EGTETSDLSKQME ENJ—AVRLE L EWLKNGGPSSGAP P PN NI,

HNN I
M H

2 Xe . q 9 - Ho
MM S O EG TT TSDLSKQMEEEANJ—RLF I EWLKNGGPSSGAD P PN -NH,

H 0 g 9 f
H,N,Q—_ NKLEGTFTSDLS KQMEEEAVRN_JI—F 1 EWLKNGGPSSGAPP PN,
N= 5 1S
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H

o H H
H 5 H N N—r—MAD
g/\’ _(g\/\gn\/\of\,o\/\gbl-@—/\g \/\g

1or2

T

OH

0
HN ) H I N N——-MAb
7(7;\’ O-g—\lg/\'rono‘\,O‘/\'OrN'{ }-‘ 01 \/\O’

“oH

o i H
HN s H H N N—1MADb
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H g IO
EGTFTSDL S KQMEEE:\V'N\)L—‘LFI EWLKNGGPSSGAP PP'}\[‘ NH,
H r o
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H s " H H No~ N—MAD
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whareln -MAD Is & covalent [ink to the combining site of an antdbody.

A compound as claimed i any one of claime ‘26— 27, wherein the antibady Isa
catalytic entibody.

A compound as claimed in claim 26, wherein the entibody 13 &n aldolase antibody,

A compound as clalmed in any one of elalms’ 26~ 29, wharein the antibody is n furll

tength andbody, Fab, Fab’, F(ab)s, Fy dsF, 56F,, Vi, Jiabody, or minibody comprising
Vy #nd ¥V, domains from h38c2

A compound as claimed in 2ny oneof claims 26— 30, wherzin said antibody is a full
lengith antlbody. i
A compound as claimed in any one of elalms  26-31 , wherein the antibody isan

‘antlbody comprising the ¥y and ¥y, domains from h38c2 and & constant domain selacted

from the proup consisting of TgG1, IaG2, 1gG3, and IgB4

A corapound es ofalmed in any of the claims: 6~ 132, whetalnthe antibody §s 98C2
having the variable light chain sequence set forth in SEQ 1D NO:79 and the variable
heavy chain sequenoe set forth In SEQ [D NO:80,

A pharmacentical composition comprising a therapeutically effectlve amoant of 2
compatnd as claimed in any one of ¢lalms 1- .33,

The pharmacsutiea! composition of elaim.  34-fivther comprising a therepewically
effectlve smount of o compound selected from Wie group consisting of sulfonyiureas,
biguanides, thiazolidmediones, 2lpha glucosidase inhibliors and meglinitides -

A compound as claitned in any one of the claims 1- 33, or a pharmacsutical
composition as claimed in any one of claims 3410 35, forusein the

treatment of decreasing the blood glucose levet of an individual
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37. A compound as claimed in any one of claims 1-33, or a pharmaceutical composition as
claimed in any one of claims 34 to 35, for use in the treatment of diabetes in a subject.

38. A compound as claimed in any one of claims 1-33, or a pharmaceutical composition as
claimed in any one of claims 34 to 35, for use in the treatment of increasing insulin
secretion in a subject.



