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WD 2009/ 125424PCT/ 1 N2008/ 000831 PEPTI DOM METI CS W TH
GLUCAGON ANTAGONI STI C AND GLP-1 AGONI STI C ACTI VI TI ES

woFioed/tbsefs | nventi on The present invent ip@T/IN2008/000831

rel ates to novel conpounds of general formula (1),

their 5tautoneric fornms, their pharmaceutically

acceptabl e salts and pharnaceuti cal conpositions
PEBRIBOMIMEIRESMWITH GLUCAGON ANTAGONISTIC AND GLP-1

Lo L2 L3 L4 78-76- Z7- Z8- Z9- Z10- Z11-B (1) 10The
A@@@ﬁﬁ&%éﬁ?’ﬁﬁl so relates to a process for
FRIEsmveskisPnpounds of general fornula (1), their

tautomeric forms, their pharnaceutically accwft abl e

sal t Ehexprgsqsth anventien relates te paysd sompewedscefrgenr et ), their
ta@%%gir 0%11%1 tl{et}e ﬂlﬁ}lrggéeh? Qalg aatc):%éﬁetgblé S sglpsaraan%t Sﬁl}iaé'ggceutical
al re nsul I'n secre ancreatic -ce S,

coh@dshﬁmkbdsntalhﬁ@tﬁérﬁnce or both (Cavaghan MK, et
al., J. din. Invest. 2000, 106, 329). Myj ority of

e 2 R P L oo e agdent

ant agoni st), reduce glucose absorption formdT,
sti mph@bRseChbedtidACils® 'i‘elﬁieE‘StHld Bro2e& frqResHRD) c&ﬁpounds of
Wi th agents that enhance the tissue sensitivity of the
gepatal éormiila dhvetheis taumnrlmfopmstbw phararseutically peceptable salts and
) S treat type 2 diabetes
ph%n%e B mhedab R ot ibbra, | Moui fn sensi ¢ zers,
Badkgvbund ethe@hvgripnes and KAT? channel bl ocker
(Chehade, J. M, et al., Drugs, 2000, 60, 95).
Howeliabetes Isneharactnnigedh Y fimpaired eulin sicegiion; from pepeseatis -cells,
e T re n h agen er.a _pe
inpIRErSRRbe of SR el Gy B8 v S PR 6. 329,
throe@t EﬂEﬂlﬁpehanlﬁ&Me rpatiests @ah dekiseatéd with ag&hSCﬂlabkéﬂuces hepatic
produces hypogl ycem a and causes wei giht gai n (Burge,
glvense Rpro dpgtione (glucagens antRegqmasd).  refyod) g gcosggqjasorptlon form GIT,

stll?rLer a& esl"‘ﬁuﬁl@ttl(;rrggrtls(ﬁ?%lggﬁ%tag{)é%gﬁp&qtﬁ%%gﬁ? gﬁa?tgﬁlé.ﬂlggvthe tissue
segsiticiag ofthei patiete pdwatds sl Bndylino@asitisds). THY dlhgppﬂ:ﬁﬁitl@' used

gl ucose- de endent insulin secretion_ in the pancreas
to iRt JYRFc & ﬁb@rt%sc Bsluse englusgeidaset inhiftitoss inmlinppansitizers, insulin

i n
Segﬁ%&%ggeno VS ’%TP %l&%gg OCF g%%%h@sllt\/fs’ eqv?/tler 2ry8s5, 5300, §0, 95).
Hbweevehedlmpstioni dal flof tﬁ!ﬁkmhbaic subjeus 163eRhdir Bgponsetto divde agents,

gl ucagon ant agoni st toget her vvere f ound tﬁ reduce the
oéT A pgied P HmgIane sharehyetrgrae isylin sranye Hisuja dregiment has several

drﬁxk}ﬁz[&geﬂtlh Qnﬁgﬁﬂfe f&ﬁwws AES tan@rbqu&g gvagﬁﬂ' £4in YBurge,

pe 2 di abetes
Mﬂhaamcms Ost;|M¢ta120®%99 24199377) Vo

200 424P /1 N2008/

o NEBRBES v Uis FUTESH SEATOEY QRaresiTh AR e g el type 2
di&tsds )In(tfhﬁsC keplatd) $1aéagbﬁ)hkeqaé&1@eqn (6DP- 1@ dFohist, which promote

constitute a hig honol ogous set of pepti des because

glvm%@ep@ndewommime%ecmtmgun @ pancaens and lyaagom recenios @ntagonist,

BEEIACREaRs YLl RPRaR Sy TARVILE, RAGRRALR e

gliuduinesgenesis, awetegbquagnhe thtrztﬂe&tlcpﬂl?qlkﬂaﬁla( JIasgGLE], ag@hnst and
al., Am J. Physi ol g)crlnol Met ab,, 2003, 28
glugegen @?@gon%@gﬁ@erewﬁtﬁ upé o relice tb%lrf}&ﬁmgdé@cwéevels and
[
PRI s enpellic ARHls fof I R BS TR by UER Dajgoetes
(PERPCRB AL =t a].,sfren@ Pledmacolt $re., 303,84 3 Heceptor family,
whi ch consi st of 15 peptide-binding receptors in
humans. GPCR receptors 10 conprise an extracel |l ul ar
N-term nal domain of 100-160 residues, connected to a
j uxt amenbr ane donai n (J-dom:ﬁ n) of seven
menbr ane- spanni ng a-helices with interveni ng | oops and
a Ctermnal tail (Brubaker, P. L., et al., Receptors
Channels 2002 8 179) CI ass B GPCRS are actlvat ed

o o o o, s -
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10 peptides (Horth, S A, JBC, 1994, 269, 30121,
Green, B. D., J. Md. Endocrinol ogy, 2003, 31, 529).

wol novinms GLP-1 gets rapidly degraded by PCT/IN2008/000831

di peptidyl -peptidase IV (DPP 1V), a protease
responsi bl e for cleaving peptides containing proline
or alanine residues in the penultinmate N-term nal

posi Givedgor asd GG e ibmbeRact kirectifallahelatddepeptide hormone
Substltutlon of the DPP-1V susceptible sites, such as

fagulysesperatin damidy). Aflucagen and (b1 constitte highl homelogppseset of
or, I flgy u e a
platt Thtfie, Ihkeltiab! |hopHENE, HRRRHEIFLAC)Y EETHDN precurar,
pr]:ﬁﬁ)glucdgqn Tich hbmg nsétle-spdmﬁ&/lﬂdoce@mgnlqadﬂ0@8);0(511:tion of GLP-1
03- resent investigation
e dRRipan At s iptssne Bre KRR Hefhe FERUEPELATE. Gl djorhm. I
R $Rdbdridod! Metdh.r 2607Iussu, B6TI-674). THR. redept¥ist Forathese two

@%peptlde of two unnatural 20 amino acids resulted in
petpmdes areoinfolagaus 678 %f idamtity) angd belengyfo the glassiBrfamglyjof $3-protein

co ageﬁln%:f:?lgorg c{éks(;]tg )g?fe%g{h %ﬁ@&onl Stg(‘é (r:cgee L fasG'Tﬁ)e Lecretin receptor

fafflye GiHivh tcnsistOoenh G}j’éﬁﬁdé Bﬁhdﬁigr ﬂicbp“tﬂrsofn BGha®) GIPMOR receptors
stability agai nst DPP-1V

capprisesgie exfracelpiay Mﬁmméddq%n rﬁfbﬂ@%l%mlm fefpected to a
Juz ljalgﬁ Cglsz\all%l_ ¥ o%talr&o(gldtohl%{h éf Vﬂepr L Hx{:@l o o?ﬁélijc%s with

1n3er€’éﬁ1ﬁ§3100¥)5 a0d &l @Fl@ﬂﬁl@@leaﬁf(lmwéklef; laCLde( élPFl){ec&ptbrs Channels,
- am no- cycl opr opane car boxylic acid (ACP) and

Zoﬂgecgeeh@d i(ass dBnBPCRsnares poivatede BY | adResRoUs cReptidg Jigands of
IO, AELIPSA 8 MBS0 98 DR ey Tocy
Z(g]SL,ld:ag@B Gﬂlhagdlh; Endomrlaaﬂe@ch,IZ()ﬂQohl HM).c activities.

Prior art and Sl n st.rate OA seri es
Nt CEHeRaen B oG Ay S Beptie, Rmare ReScestRd e proglucagon in
p %R:%E e(g \Sﬂlg Moy TS, a@lJcQédﬂJla@tsX@ﬂal - $82n Liransni¥nfir&id) GPCRs,
resent the first 9 reS| dues of GP-1
ccmsptmgie)f( FFGREAGScidSe d3lutdgohlois Be)e;aswl tﬂntos'dwebl&ndﬁmgm when
ein Xaa2 represents .either a ti onal '
cUARecH g S ADY: 1REdB PSS! dent BEPHS R R stmulat
héiﬁﬁgo%ib{édse dplﬁbsh&@by: h@ddihgswhn@s,asgl il 8Rfc6mac(TardMkl, et al.,
r

asparti c aci ut not he

Dmbe@/ldgzzmzam/zmzﬁ?@al w@mn( Qyowm dhe | majopne@misEpgulatory
mg(é II\IIiSF’I}eDrf(anOI?lngB Sequ alnl%f (Fuc%%g %gﬁquSt%& 9{;? vz( cF -F[%P and its

dSENt s or are optlo

r&@ﬂbﬂ@@fks&ﬂttpbtenﬁall\@rgzﬁ tBh&re treX@acht bEPiabaenAmagonising glucagon
acids with carboxylic acid or am de side chains such

achionhyhlpeking Hhe %ftlogmﬁtt%ﬁﬁe@reé%d glucagnAt #h18oR Feceptox Aglpicagon
t t
a afl%)ﬁl?s@:&(e E% ps?ﬁ‘mﬁltn (Qﬁﬁﬁjesgfngb“ﬁﬁy %l%%éolﬂ grgdéctghﬁ%ﬁyﬂepresents a |

derFvatives resent
new astrveUbe ihteventisubS dinbeteeasndmptabnli¢ desbai¢rm€Jr(sln,p§l G., etal,

d tjt bst it
PERTet 9. dohy T Habirkio e CacPiROPRBPAI00 A0 98795, lobnsgfy D- G-
s&@&%/ 168336 74.A49 1 5 UBhp Q0K M2 7ARA, M(9) W7208%4). 094461
US 2006 / 0004222 AI>" WO 2008/ 014287 )

ZOOGIhQﬂMBl/(Q 36)\@mide 1y ogrodurt Ad: thepramogincazen rmeAhich is

OS0BS5O LB

- acfidBBHTGLB2I hbS gdlied/codsiddanle ifterest!SGRPOBex & bristipl&ation by

Earlier, a series of novel 11 am no acid
stpmslan@g) msnbn iseeretiom fiamy pansrestis tB-eflisnin arghiese depepdenicmanner

Bt GRO R BORIR GhE, G OMRATE et LifeghByon. by

a dlpeptlde of two unnatural am no acids 15

(substituted or unsubstituted bi phenyl alanine (Bip)
derivatives), as binding conponent, which primarily
showed gl ucose dependent insulin secretion has been
reported FurthernDre these peptldon1net|cs shomed
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DCM = Di chl or omet hane, 30 DMF = N, N- Di net hyl f or mam de,
DI PCDI = Di -i sopropyl carbodii m de, DI PEA=

woDovsprapyl et hyl am ne, Et= Ethyl, Et20 = D etplay/iN2008/000831

ether, WD 2009/ 125424PCT/ 1N2008/ 000831 Fnoc =
Fl uor enyl net hoxycarbonyl, g = Gam(s), GP-1R =
A ucagon Li ke Peptide-1 Receptor, d ucagon R= d ucagon
idhﬂ:ﬁﬁlgé % secedlion (pR3uctidn), frdth la-gells (Drucker D. J., Endocrinology, 2001,
5,5,5/5',5,5 -2S- hexaf | uorol euci ne, HOBt =
143, d5 e §2BN LTt R-il azled esxhibiiiat properties like stimulation of B-cell growth,
7- Aza- hydr oxybenzotri azol e . HBTU =. . e
ey PR DRI B9 Sipying ahY SPRIRon, AT gy aspitiviey
absxR! MUL! anbias ks, RekQ 2064.C6; 850 0 CuRentl prvarRbELadal spdiod GLP-
Chr omat ogr aphy, i.p.= intraperitonial, = Liter

L LC
1/av8 EXtd.quich ohLimaluide 4phN221 Mdloveerdiskirdthage- e WO 1998
I 5 = 1 | . _ ULk it _ . .
oS! B oMoy TR PRat 3l pE 00T dRB 1 R5C: 7131 (CaniuChem:

PR YE=WR290@0609 T On@id ZP-10y EXdRland and Aventis; Phase-II; WO 2001
Benzotri azol e- 1-él -OXy-tris- pgr rol.idino- hothonAurR
00rEhoR) |t i shbesb stegessppslinicab deyelpprasht 8&% d4.A., Regulatory
) 1S — n T Al = [ 3.
PRHIRRERI .y sprr sl FEhCr otk s s,
h&cbébn [hBddded in the US market (Amylin and Lilly). However, all the existing
2- (1H benzotriazole-1-y1)-1,1,3 3-tet£a Ihsyl amnium .
GLE | agmist arsoseltveredrhy theparenferab oy o admyggstration, So the patient
ir{z‘J:SI%F)[i 'i?ﬂlagr Eﬁ&ﬁexﬂrvﬁm ﬂﬂg§xi§9ﬁ:¢]@%ﬁ’el Baskl kiesdgyates in
VItro human cagon receptor antagonistic activity
and Gheefifectec systemn ofighwagin andaGLPvl tegeptotshis SagAdemylylsCyclase

(K-S bBee ieFioAch g agl P it 169080 01 HpeppLgr OLP-I

. rézéggbfsdg]lgls-ﬂ NR ;?(% ctiveRPedused aBERitiodosl AEY iveifich c¥fverts ATP to

9/ 125424PCT/ 1N2008/°000831 Fiqure 3 illustrates in
cAMHE. dn@ree 4n dheEmsocelbiarsAMEt vl raisessthe maig of ADJUALP afhereby

.and. Seq. | 138 ((Flgure [ P- :
gty oot BiaiPation R i esgebft, B Bp Sl Morsasg in the
inttacelluldi SAMBdevel laBoNRtival8s Pitdie Kihast (BKeA iahd PKalC),(whiph raises
adm nistration. SFigure 5 illustrates .in,vivo glycose .
theeqyitolie &1 ponSSTTaHdle by WPEHNGO4 L-pe 16 Ca3gchannele Angpgrease in
o i st . . . t ALy
PRI 0 38 g Bt M58l o shceson
péftiderin ar@ls (Pet@danadHi Q| Bhdotk. Rev., 1995] 13)13680)(
illustrates the seruminsulin |evels after single oral .
adni AL} and ghicagon, saguences alignmenteshowndhalow gapragent ghe primiary .
. . 10, 20 and 25), in C57BL/6J mice (in
St\%'?c\?'gr)al Je%gtog%l % description of "the inventi‘on In
Glsemoance W NbLt' HSQGEFESD’ Y SKAMDIRR AQDRVR@WIMNT’-CONH,
gﬁ%‘pti dom netics having the structural formula (1),
(S44: ER Neidled gl ucose dependent insulin secretion.
(ﬁ%ﬁ-ﬁ 25¢1Pr €, NiLYAAEQ@PFESDMASS YDESH) ALREFIOWINEK GRY-CONH,
showed dl ucagon receptor antagonistic 15 activity,
(%dqiB Ne:t2h the GLP-1 receptor agonistic activity.

These..dual acti eptidom.meti cs..exhi bt increased .
ot ab i erBrip g e B fluet SEL R G S b bR AR,
NPEP-'WAEP@EPTSBYY -t (REHD Wo: 8NZNeEchaliRNegtive
pepti dom metics were found to be stable in rat plasma
upt o Firat Wdermingli1n9 tasidusy of Glusagen paptide aeidy Cdempingl; angide:
a YT C Si i i t omach
S QR B8 TEONTH{ 8 P RRE U AR Py Hefiedt, O
Due tSinglarttensbbravidtivhol foe ahmbi heitly, camobe folund hims €ubay, G.,
yeptidom netics can alsqQ b elivered oral, routes ‘
pChsanistry; ?;E?Pélt f%;rﬁ‘; M%M‘ﬁﬁéﬁ‘ﬁ@g{% Fwofglrﬁr%g’énti on of
di abetes and rel ated netabolic disorders.
A-Z1- Z2- Z3- Z4- Z5- Z6- Z7- Z8-Z9-3Z1 0-Zii-B (1) 25
wherein, A represents the groups -NH Rl, R3-00-,
R3-0-0D- or R3-S02-, wherein Rl represents hydrogen,
or optionally substituted |inear or branched (Cl-C10)

s o o o - o



10

15

20

25

30

10 group conprising of L-Serine (S), D Serine (dS),
L-Al'ani ne (A), D-Alanine (dA), a-methyl proline

wo(medvisPuo), a-am no-isobutyric acid (A b), 1-p@TINe008/000831

cycl opropane carboxylic acid (ACP),
1- am no-cycl opent anecar boxylic acid (APP);
H2NCOOHH2NCOOH ( ACP) ( APP) Z3 represents
L- G Mafivd Be syrfthdtic QLP- I%Qtidbsﬂﬁien@p(dd@newboﬁﬁémw figsproteolytic
15 forrmula I] (CNB or CN
enzymes, such as dipeptigy} peptidasg- ijij&ErIpQ AntpaR inactive metabolie, thereby

I
B B R BTOAGER) 5 TN og. o8
1 17)arfiméardy,c beyerad pmmpept(dyﬂ m:ﬁybeptldablgﬁldagﬁp)remptor antagonist of
1-am no-cycl opent anecar lic acid % WS
608 SIS R BERT DROUSBPORET eoent Yeargepu | pPeiethem ge in active
dé\%?}%ﬂn?énlt Yr Ql'hd&ocflﬁﬁ(ga‘l‘ "tﬁ'&lg gKﬁﬁﬂ‘(HraEuﬁ‘)ga R RRpRE Oglnlon Therapeutic
rising dr oxy e chain preferred Z5 is

Piteitay @001, an (H‘639 I:LaﬁhrJeothed(ﬂ?hym L2007, SOnrlddniPatersen, K. F.

oo 5 g LR (O b e s v

tHAE Q&lé’rftiﬁ{;lﬁg aivnpeptatel HgaMds N(espeiatlly Sadmisty fdreclagy BhQ}PCRs is the
car bon two side chains, wherein each of them

pﬁmipluenbmgér;ﬂgg nin| Jrugedisepvept i ARSI has appssently yiglded| fey hits (US

2865/@%%219 Wi 4{25.'26 48 980%6&3@)‘9?& ‘h]B frevd? §c1réénl('x?%&sthose hits
e selected tromone or nofe alkyl groups or

agHinSTrmt)ﬁek[ﬁindngr ogsorsPegieeiatle dindér e phesmmtimon (animal models)

plong KBRS et paMpERtg R 8. PNAS GRBrRabs ne.

(-a- Wm%goﬁj r31?1d)GEP lab&haplgFtrHéjbr %@l@s 1n overall glucose homeostasis
10di f I ur ophenyl al ani ne (- he-)

(2rukkeroPophé. r@lhrallavﬂshgqmz IFI ’PlQé, Bollyky, J., L. Chn Endocrmol Metab.,

2 R AP SE e i Bosm st 1 negnirations by Whulating

ghRonddabntsl dnd ng&bgeth@ls&lth@ ligéd Whil® TIP-$il6@e plasma glucose
hydroxyl side chain, preferred Z7 and Z8 are

c¢n¢@eﬁ5@ménn¢cyat§é|lycgleeoaer dapemiané dpsubia, sesestione(MajsQii $oet al.,
Jligdlgﬁ(ﬁ %n §0(5’1§rﬁﬁeﬁ¥in Qh@ﬁh??r{dﬁggl)f b&th rﬁqﬁ‘éaggr?? u?the and GLP-1

ndependently re
umnaimrimag ulbﬁh:hlyolwbglncme goAcanatiags, uh tha\redegt yasara rrhesre has been

acid side chain ¢ I,Sing.a cidic ferred
copsyderably dptereg {1t ﬁﬁvﬁ%arfmﬂ Jtgend. i %ch -glpagon receptor
i %(911.&9 Phd TP PRt SagBhis{sofcilsa T H. ?SEﬁ’cﬁfchﬁgl@gy, 2007, 192,

[1Ter. 20Z10 represents L or D unnat ural am no acid
39F; HaorGr()l,dBIQ, IZOQQ-ZB),, 126@bkct ed from substituted or

l('lglsg%g{)g)lé'ﬁ g‘%&%ﬁf%o&e‘?ﬁ B%?m(gl%ég% Ei?ﬁ’ny Iagoms may be difficult
(CRH/DL2 BAG G0 T NP 8/480 @&ddsen, 1. ) PNAS, 2007, ¥34] 937) but the

represents L or D unnat ural am no acid of formula IV

~ design pf ashylrid egptidosnmstip sactingtasdbesh glneagps tantagopigt and GLP-1

I
<S54 0B RSP ATRL SEh T A5FRRT 8 By oo
diabtter éDlads "BHd JZ[EIﬁdMnnZl(igyaﬂdOZI 1|92;)B7]39RZde;ht15rB§er'be of chimeric
pgl\plé}&%ts g)éls e?erp;)?tg% %%E}(:B\?g zb()%b M}%c%gﬁqﬂ/gxg(w&)gp@d glucagon
reQ'e% AgBhR{, Dbnkirud DMV aiffyP %Mblﬁﬁlgt HeORDIARInRO Rékidues of

resented By abbrevi ati on , Such
gihcggonSperttidie plrSidues ; 1-Bp)p vithHlpst( CtSmipAF4 ppgldues of GLP-1 peptide
=S).- (Ri p( ) ) (D) - P t ' J,d d
(TR abaLF GoctiuUs HoasL 2 o G nr B P08 3 ol e
r edug@dcufe-acti e:latx(‘il’fsl&lti%vE %ﬂi@éﬁﬁvb ®egn re@Uﬁ&i iSthe literature
D- (CH2) - (Bi p( )- (CH2) - APPA)i1 D- (CH2) -
tq Bets(rams) the (ol p f (ipgipidpal apymo acids in both "‘the glucagon and GLP-1
2009/ 125424PCT/ | N2008/ 000831 42F,
4CF3- APPA2CL- APPA2, 4- di Cl - APPA2C1, 40Me- APPA

[VilVjlVklVI Definitions: The term ' natura
ani no acids |nd|cates aII those tmenty an1no aC|ds

e . p——y .
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S5substitution on the side chain of am no acid such as

substitution of aromatic am no acid side chain with
wohabogss (Cl1-C3)al kyl, aryl groups, nore spe®icfrimmadoByooss

the replacenent of Phe with

al pha- net hyl - 2-f | uor ophenyl al ani ne (-a- Me- 2F-Phe-) or

al pha- net hyl - 2, 6-di f| ur ophenyl al ani ne

sdquénd¥ (Rurze-SRIBC), 2003, 278, 286058 MuninaRi, (BlodienarﬁdcoTrans 2007,
aci ds, represented b%eabbreV|at|on ( ', su

35N )_ neseovend GILB-N npgefineghs gmmuwusgﬁfu&gn but in the
pll%%%e Wftnﬁ]\célms nf'ndtﬁe t?@éé)%raﬁee §§@E§Qr(¥fﬁ‘néﬁ? DhEy | 'aé&ﬂtocﬁ‘) alpha-

en1ca y, amde to thioam de nmodi fi cati on of
hdlcpbsptuedﬁe uarhebmdaachﬁm edttbffextible aN-naadt C-odrmpnad tregi oms( Thornton,

Kudfaderiiis S04 PeatiRedia & B RO Ry ANoR AP dryse). This
1&%&%@ Qtiht Shd BPL¢A S SrdB LquirédP PreHihGitg| dﬁ peptid&Htigands to their

group (desoxopeptide), using nickel boride reductlon
reSpactiveneiepiors. Meatlomrr@qh@wmf aneipe @eigls in gooN-tgryipgl region of

o188 e o0 AR PR APy, spgpin

Iﬂkﬁﬁehtéaeﬂtﬂemit&mlﬁw foemdagtop acta@naprbs/ bo'ﬂln ¢het glueagon and GLP-1
"al kyl " used herein, her _al one_ or conbj

thdﬁs thlﬁ?éth Pelti EBFs, 19%) HndP Al zg}rle?fhé%r of- B@rﬁfr@armology,
2T, U000 0 d Al SN U R ore

I‘Y)i‘ atprétadsel responyible ﬂor alegling peprixdes \contammex yto,lme °0 a}aampl residues

615 lg%{}li%rpgte ggff 2, nﬂostltgqent Léeﬁu%pgngl o%hel hnactlve F Netabolites.

Sﬁmtﬂﬁtdﬁﬂe WPPLVO L ReEptibAdliifea] Such 48 R@bsBsutidbnl GFdAkaal 2™ position
contai hing three to seven carbons, such as

ot Gt Polppentide W1QBD0§J@L Abbjt)lyHﬂ (bgeaforaieygine) cgy‘tqﬂdﬁmpwves plasma
T
salfippFREen. i RPster P AL 7 Miatob 1, Ml Gt 2008, 51

7v03-mamher radicals, denotes an aromatic system
containing one, two or three rings wherein such

may BethgtnreseRbnvesigatingrwe @%dﬁhmph%ﬁﬁ@rte&uﬂﬁlﬁ%eme of
IN

gfugé‘é)‘ijx epe%ﬂﬁgﬁeny eﬂéhﬁgues g@ﬁ' IEY h}&elﬁ'{q% rq{??ar ks 61*166{/0 unnatural

aﬁiﬁrmatcﬁis rasultadklythegdmnmcaam d“eiovnedassmf\pepummmled haing both

e DA B P B B e o
sé18divi! To @ﬁha@l@é kﬂk‘iﬂlrﬁ%vﬁ? actibh ﬁﬁ@@tﬁbﬂh@y aghidst OPPYIV enzyme, we

group; such as phenoxy, naphthyl oxy and the |ike,
have site-spegifiselly m;ghﬁqdjtl@dhybrlvl@eptldomlmetlcs selectlvely at posmon Z,

09/ 125424RPCT/ 1N2Q08/
WA i pAM RS TS Al el bR a METER Lamino-
cRabFentasyarbetigiceichy ( ARY) arda paind- Bﬁﬂdiptbpaﬁﬁ carboxyhc a01d (ACP)
phenylp@¥£yloxy, and the like, which may

and, 5y¢dee idengi fying how creptidamimetics Sormer %fr Hier BeRjidomimetics

Mﬁﬁegi JfﬁE FE b gﬁ{l &t B aPhinistraRofr Wi REiAAe Bbihlthe glucagon
er ra enotes an aromatic system cont ai ni ng

amﬁgnnﬁmnnﬂﬂllmnegonmﬂg&ﬂmh&me|n such rings may be

attached together in a pendant manner or may be fused
Priogazt and dedigR sERte8Yr e hetero atons selected fromo0, N

Of SA series of Ni€erin®idlly ' H64i6EO WIH-KYhodukfed HAQE Beén reported with
either alone or in conbination with other radicals,

. gelemalt fosmulahBaal-Kaz Wi, vheoip, Xaad-Xaadi ispresenidbe firglt -9amsidues of

nch at d

gl aRhif, M 7 SRR 5 2 U pGE AR E i Xem
repi@efifs @thal KXyt are obﬂbﬂl@%ﬁlhéﬁdywﬂﬁ db eXadBeﬁeﬁfe@arty hmino acids
het er oar IaIkyI roups. res ectlvel as define

ﬁmaeboxaz@ aeisirer hagnsush g 8 tagpig fid and aspanhig aP'é‘r Ryt not the Gln
"acyl" used hereln ei ther alPone or in conbination

wi th ot her radicals, denotes a radi cal containing one

to eight carbons such as fornyl, acetyl, propanoyl, 15
butanoyl |so butanoyl pentenoyl, hexanoyl ,

T . o - o
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The coupling of an amno acid is perfornmed by
activation of its carboxyl group as an active ester
woaneh/12eeat i on t hereof w th unbl ocked a-an no @rauN28/000831

the N-term nal am no acid appended to the resin. After
every coupling and deprotection, peptidyl-resin was

washed with the excess of solvents, such as DVF, DCM

(c?1 avHidtelshiohsatdiein NTtbenihbl saertecs Glucagoanpeptdg(H8QGTFTSD,

eprotection and coupling is repeated until the

Semdlt Ne. Ak pfaagereprssenin BBE o5 apeseptifimplly rﬂé%%érf@lthya M¢rF-Phe-,
X egri%elggﬁesf:l f]atntngg ra]1c1cdI ectﬁe&r&;&?{; ag% i dﬁﬁl@ﬁ\é\(dﬁrbhams such as aspartic

epro Ion O

' acfl&mghitaﬁﬂla| adid eSSpat@n&g el Xppr m&prasteat cubstitatgé or unsubstituted

xture, usually in the presence of apprqpriate
bpBa RS (19 it emds Set | oFPTesP R BN pryunsubstiivted
bi}%ﬁéﬁ da‘fa:Lr?e EBle‘ldleMszWeh for esijib Yule8 V6" SRubiAed HBlfrnophenyl-

nthesrs of the peptidyl-resins required as
pETtATIC amd $APPA) Herivatived (WOP2Q03£833471A2z S 200418127438 1A1; WO

U R S RS BT XUBLRRT R AFES poosnorn

Qh' VONVRIN080264 eAEnDijAboﬁ’ﬁﬁﬂfﬁ%eSAn E‘JSQ@07/OO99835 Us
- di met hoxy he - Fnoc- am nonet h | ) - Bheno§é§cet | - ?
2@%@23866%11,3/‘&’@2 HO2B& N2y L{S%Q&LJ 7238671 B2;

rg N, d
USEROT! B ENE! O30 ms TR I BRAPR OB B AR, 1y ¢ e
C-t eEnilRA|a @ficHOf a6Vvel 1MPaMiAb aﬂiiiypd]mﬁoh&netidseaﬂ'mly consist of N-
attached. If the Cterm nal %hlno aci

ot
teginingd tsequenre Of glpeaenperPtiday Bt Leniest b{}qHé@c No. 4) as an
f r t ' i i
%%{I¥I§ cgrég(gr{elng rﬁzo&nglt@rﬁtf)gﬁfé)kéogl \thll?% iy ggﬁb PP & undt@alEdino acids
(sﬁb@hh‘(ed or unSLﬂ:)ytlltutedshlphengzbalp:hmc] (Bip) dérivagives), as binding component,

rot, d a 0 aci chi eve usi ng DI PEA.
Wi PHERHEE BN i oefk: ST S RSB0 iy PP ropored.
FRARIrRiotd, Qﬁes‘éf pdpBIRbMmhittidseshoewegusdpbh GeéepBdryantagonistic activity,
deprot ected using a sol ution of 10- 20 ng%ferldlne

akoof wtithahe GAfPt brecenter gganatiisiachvityatV OcR19869 '
et LR R E B AT B v

référréchﬁ) a8l tp‘épﬁldtﬁﬂi&ne?ﬂlﬂs)nmrea&pdﬁedl dn thés amventig, Imheaﬂ of biphenyl
usi n r HOAT active esters

a@mg%@aé&zm%dtpqm@@dm@e@sgmpweaaoﬁ%aseﬁrsah%twpé@r jmsubstituted
Bﬂ?@?\{l@r HLK(QSF(TQS}% ptid€ SRA& ﬂl\ye%l ¥ bin'alrffga\%&n?(‘;ne%%”%urpnslngly,

ul't ‘coup especi al Iy coupling of those am no
imsedad of finksi 2 resadwees of d¥ serinabal csequersan af GaRH1 deptide KHAHKIFTSD;

ssoS oS . PREhSL oMo o LR 1, § ke o Netcminl

sERMRLd BYGRABRSS peptide @SWT%@EqOIDTﬁT ), 5:vd/\/fddild that this
addi ti ves such ,as DIP The s¥nthe5|s of th

ppletptwrdmﬂlﬁe@‘ifés -HRQETFHER-RiX@Me)€AR AérQS%NHz,e&q»utlDbWo '5)
tch t
PR L TOLL e RO O AL BI RERLE e i e L

- ré&¢ploh agamdic, activity, lmgﬂ@ 1.he Frocit-butyl protection

strategy. The nan-natur naon- conmmer ¢ am no aci ds
pr es Vel pepfidomimeties 9839@9% \wepensaﬂl;vc AforafedUFageR receptor
a&&g{nﬂ?t Q&Ptdl% eRhiditn GLliﬁllﬁgaéQﬁ]l?stl@r effNE DREhOMS pgﬂlﬁwﬁnmetlcs
I'n“the art n one approach Froc- pr ot ect ed
répointed dh whial ineamition showeld m@nﬁnaapghmdsa dcwodmtumulmwmgon (in

a i ate Ilter t.ure proce s.,. For, xa

R 3B ot el Rlnh, e Bbaa oo (ac el B, HEEER tevel of
aFiRG7 Rl iy to’:\ﬁ@&s' %ﬁcdﬁh%ﬁd Reh1en-1 Qkbeptors. Furthermore in comparison
Fnoc- (a4Vlie- H, were prepared usi ?

withothe |peey1¢u8tmpadmn@n@¢sa@9@mde(femésﬂtsen WQ/3Q08/ 062457 A2), these
al., Og. Lett., 2001, 15 3(&%), 1121; Kapadia, S. R,

et al., JCC, 2001, 66, 1903-1905). Synthesis of

N- Fnoc- 2-  ami no- 5- phenyl - pent anoi ¢_aci d (Fnoc- APPA)

and its derivatives as Ilsted |n Fornula IV(a I)

o -,



10

15

20

25

30

3) Washing with DM and DCM 4) Repeat step 1-3, with
foll woi ng am no aci ds: Fnoc-Bi p(Ow) - OH
woFRw2As3( But ) - OH Fnoc- Ser ( But ) - OH Fnoc- Thr ( BOT7/18008/000831
Frnoc- (a- Me- 2F- Phe) - OH Fnoc- Thr (But) - OH Fnoc-d y- OH
Frmoc-d n(Trt) - OH Frnoc- Ai b- OH Fnoc- Hi s(Trt) - OH 5)
Pi peridine (Frnoc deprotection) 6) TFA cl eavage 7)
rdHﬁ’hxgeﬂébr IvfittC SiUsBfuited or unsubstituted Bip(OMe)-APPA based dipeptide
b- QGT- (a- Me- 2F- Phe) - TSD- Bi p 8Vé)l APPA) - CONH2
d@rse»qves o bmlng@mm@h@ﬁéhwedsm@amd stabj! 1t>1 o prmeol}srp cleavage,

Exce I eV
c{55A0E BHAEC RIS, MBSO SR et B TN 850 o e
p&Jtidbmirietics e&re Thendawi be mb]xu pgiiast GIEadregmes tdnd5a01dlc pH of
Fnoc-am ng acid (4 equival ent), preactivat

s vavene ol D bl sl oA ApIS chmidd Yor the
€A HHAY qﬁ‘igl a / 8?(3%191&&/59 bot (]j‘ngrlpg‘ NyYheSy eTbedlﬁl%ﬁ@sg Snetabolic

am no aci pro S were rem)ved rom

: disoidumandndlated@hsobgersﬁ our auxiliary wash cycles and

d| still ?d DMF wash cycles, with each cycle of 10
Symmaryof the MVERAM ¢ synt hetic cycl es (deprotection,

vashThepydsadtl ifven®iof dagsibks f(ﬁlpr(ﬁﬂﬁf% plidbm@ASmIsaha function
- 10 assenbly of linear pepti Fi nal deprotection
b@tycaseaxmgtagemstopfwﬁw ghu@ergozmwt@reamb agenistnofDiiie EhP-11 seceptor,
eV
h%g% d1 yeé?ng d[egge )??’ Eftthqwust%{eﬁglo@ @(gi g(gﬁlf {ecgﬂetlns\é@ﬂ lRXful for
rédasingi kiredletng helosgb Edvelseﬁﬁdi @iraslse ft'rdatrﬂfnt whsdiabetes. These
three tines successively wth t hanol ,

pepiomimensa st risfingd oy nhe egrnsyal ﬁ%rmull%egf &sj gIvgRsbelow. The
p tiaﬁ)lﬂm Qg&/@(%'@le?f&ren{: adentch glre)us@ﬂﬂj il B QR AL of t%g leman or
. Ninhydrin re test was carried out to check t

aNniad bmily; dly regwetion\6l OGB! dlﬁBglﬁdd%@iIi/abm@(I&leO@GBG 1ncarpomtlon of

oy G B R R0 SR B EoraP R Dy PR aidopiuctsseph presen

iRRAGSH Lieaihttotdacorhl Bioaniability hi® arealbieore TOu @be suitable
resin bound peptide and was considered to be a

foyahé treatmentémitigagorrs¢gutation onpraphatasts efyiypel apdtypsd digbetes and
hase penpt.i ge nt hesis Step Functi on Reagent/ Sol vent

% geld n&ﬁaboqlg ds%/ R4t “Time (Mnute) 1 \ash

PDemehwlﬁwmmme (DI\/F) 1 10 2 Deprotection 20 %

pi peridine in DMF 2 3 Wash DMF 3 15 4 Acyl ation

Am né arzrf:@rrecrsmb%alem .cgfoﬂreomsgtlhyp&?ﬂtwe (ﬁ o DREeyvide novel

ot f I diat

PEREKFBCAEE of el DriE M MEAATRefc Wy dovel, iermediates

ipoivetly inf thesi rsyinthesid, pthetri dgharfheeuticalld Pegepiabile- r sadisn  their
ca 10- was at d wt 'xture. n) of TFA,. . .

p eut ?l¥ AfeR &ag slaga & ce!itlc%ilc%néosvt}(%s cor‘fltS}nmg them

og&em rﬂﬁﬁff@s AhitdbROfSr HRIRAEASH iR atthdnynli8 Pt 0B/ regdlasdrOsTaliabetes.

swrling. the resin was filtered, washed thoroughly

w. t hIm @aothmFme(erreﬁLqmmd@n@mtels anevided pinregess &or,he preparatlon of

SSHHRPHREL b LI PRTRY S T B FRA o, e

pl?@&ladbhﬁldahyalaﬂeébtdbﬂé Salss!;)eljﬁhaﬁna(ﬁutﬂctaﬁltyl | Acedptubit ersolzates and
m.) and the aqueous |ayer was extracted three tines
Phﬁmrﬂcé‘it&ah%mﬂc§lt&nﬁé?nt(i@u}ﬂ_“}‘emThe aqueous | ayer was

SRS A0 Q) S AP foiions

cﬂ'iﬁemllr)gaﬂhptlld(ﬁmdlqueptofdgeneral formula (I), their tautomeric forms, their

p&%@ﬂ&?@%llﬁcq$ﬁb%e¥3)§a§uhe N ﬂ"%ﬁﬁel%a@@%@? fya%?ﬁ'%'%ﬁcally

abdeptddW tdrieMBSolPdM, YEREnBYex@ifibtt hfidlotH3P niddidnérashlly employed
characterized by el’ectrospray ionisation mass 20

i heotmamdaatyre( ES| - MS) . Percent purity: 90 % (crude
peptide). ESI-MS; Calcd. for?7 :

H2NH- Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OWe) - ( APPA) - CONH2:
1465 (M), 1487 (M+Na+) and 1503 (MtK+); Found (m z):
1465 (M) 1487 (M+Na+) and 1503 (I\/H () VO

NSNS A S A APFSNANT | A RIS CS] /AN NNN A
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5 O eavage and deprotection: The desired
peptidom netics were cl eaved and deprotected from

wottoed/r258Bspect i ve pepti dyl -resi ns by treat nentPCmiNR00§Hs0831

cl eavage mixture as follows. A solution of TFA / \Water

[ Triisopropylsilane (95: 2.5: 2.5) (10 ml / 100 ng of
peptidylresin) was added to peptidyl-resins and the

m Xt if @ wal$ fuethér preferoaimeinbopiamet Uis eprovided 1the use of the novel
occasi onal sé rring. The resin was, fil.tered, t;valséged. .
PeRttdemEMEEsa 0h e . RRCREN: VANt 3fcatisiabEHE Q8FRtPt Py AgmRistering a
KRGS SR IRE RG-S A L PEpHATnEe of athula ()
oBtheirmhsrmacehticd lyexccdpRiblertorepasifjonsriol thie mammalg these are in need of
%%;JEO%JS | ayer was freeze-dried. Crude peptide obtained
SRR e 76~ dryi ng was purified by preparative HPLC
AdbrévhioSusedd Preparative HPLC purification of the

crude peptidom netics: Preparative HPLC was carried
Thefollpwing aphreviationsiac: gnployediinthe pxamplevgdglsewhgre herein:
A\?\glzuti on of crude peptide dissolved in DMF or water

S q'ﬁj‘%ﬁ?‘@%bui W* W seni - Pr ep colum (Luna 10p.; C18;

A=A cetcHite@s)si on 250 X 50 nm and eluted with a |inear
$radi ent. of ACN in water, both buffered with 0.1 %

APRA = L1Aming-aphenyipentapois agid 15 -50 20 el / min, with

: i [ :egtor at 220 nm A

AtQJ{/PngAgP dgg i(‘g%{h‘l%%? P %y%&ﬁ%@%g}c wat er - ACN mi xt ure,
ARNIPe Redimivia-5-(8) 5 digethiyieharme )nestdoicawsr, a peri od of 50

Lngtes, wt % gr adi e change per .m nute. The
A%nggm%Eg%-c%ﬂ)ﬂ?-gan%ylgnggﬁpgg%%w iaﬁlléa singl e
2RO Fb- Aol -onflafpheny pep@Adicdor meti cs were

obt ai ned as anor phous white powders by | yophilisation

2 diF APRAT 2vmiyor &(2.fsliflyroplenyDpenymaic agidd ysi s of the

- 2BHppad PRI Somethy Dl BheRUdiE G | 00 DY

28R F2eRP Aoy 2 2naingts-¢afluiek2-HAfGommeahySjphonyl ypentaGoittad,
2Bt et 85 SE ook e ikonsi s R St
2 R PR P h e o om of
2€hrAENe-dGIPAT Dadsnivar5-(2echlongt4-aretiRRgplemy] peritanpia adhba

B R B ins char act or i 25d by el ot 0Spray’
D o e R Rt Upol & s O

oMo BiptOMRPeMeathploed Bip@E¥de), spect romret er s ( API - 3000

- S _Cana .u in all analyses in
h&&@?ﬁ‘&lgﬁwﬁqﬁgﬁ%@%ﬁé@%&%@ﬁ%t rospray mode. Full scan
BdaiBenwds acquired over the mass range of quadrupol e,
operated at unit resolution. In all cases, the
B@ﬁﬁéFFf%ﬁ?’@icF‘{i’oﬁié]asur ed mol ecul ar wei ght was within
B=>0RekaR3 ¢Rfupt he cal cul at ed nonoi sot opi ¢ nol ecul ar 5
wei ght. Qiant i fpl cation of the mass chromat ogram was
cAdR= Ademginarid)Sy-syclic morophosphate; e. Utilizing the
Dﬁﬁi{%ﬁt'f net hods descri bed herein along with other
c }cil? RABR ¥ echni ques and suitabl e variations
DMEEON-Difiethl Bbintuthiag, novel peptidonimetics 10 were

repared. This list is indicative of the various
JﬁPG 5 Difisqpegryilepsbadidtiles,  whi ch can be prepared

L. ent invention, and are expected
Utg}gﬁg\t leagto%lyLegmé{elﬁ%bvi ous variations of these
RoeHthgom netics. However, such disclosure shoul d not
be construed as limting the scope of the invention in
EaQ=Justhyl §therapl e 2 (i-v), novel peptidoninetics of
present invention are listed8long with their
corresponding Seq. ID. 15Nunbers.. Table 2 (i): List
of peptidom netics prepared Seq. I D. No. Sequence of
pepti dom netics 5 HSQGTFTSD- Bi p( Owe) - (APPA) 6

1 1™ PN N e —p— g, P P~ A NR AN 1 1™ PN N e —p— g, P P~ IR NS PN\
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H ( ACP) - QGTFTSD- Bi p( OMe) - (AMCB) 25
H ( APP) - QGTFTSD- Bi p( OVE) - (APPA) 26

WOH0(RRB)24QGTFTSD- Bi p( Ove) - (ADMP) 27 PCT/IN2008/000831

H ( APP) - QGTFTSD- Bi p( Owe) - (ACPP) 28

H ( APP) - QGTFTSD- Bi p( Ove) - (AMCB) 29

H- Ai b- ( CNB) - GTFTSD- Bi p( OVE) - (APPA) 30
Firtlo A= (68 Imfeffok §EarBbriy( ,OVe) - (ADVP) 31

H Ai b- ( CNB) - GTFTSD- Bi p( OVe) - (ACPP) 32
gHQaamQ(Sl;NB) GTFTSD- Bi p( Ove) - 33

ShrAT: e i ket B%’% (ADVP) 35

_Gl-lhcAgde@'Gl(leagbh{Riepl)orTSD- Bi p( OVE) - (ACPP) 36

‘il? - (a- Me- Phe) - TSD- Bi p( O\e) - (AMCB) 37

h G HOW BGT- ( a- Me- 2F- Phe) - TSD- Bi p( OME) - (APPA) 38

HH‘ 519 ;535k G&QW&EﬁE&GDeuaﬁD Bi p( Ove) - (ADVP) 39
b QGT- (a- Me- 2F- Phe) - TSD- Bi p( Ove) - (ACPP) 40

HQBN:bHY;dBITXYl@nK@H'ﬂDlQhe) TSD— Bi p( OWe) - (AMCB) 41

F Ph TSD— Ovke APPA) 42

HAR- E"%ﬁ’%‘% “% SHiEgIE) Bgoweg EADI\/P% 43
HE—T/N B 2Cm|:l- bedzotriagle- TS -B] 10X, Oty ankMR)mid#him hexafluorophosphate,

(GT- ( 2F- Phe) - TSD- Bi p( Owe) - (hAI\/CB) Table 2 (ii):
Hﬂ@t Hfglb%fﬁfqrﬁ@ﬁ?er%‘ﬂp@scﬁpw ID. No. Sequence
i L ReRkLHREITSL i o5 45 HSQGTFTSD. B o(ONe) - (2F- APPA) 46
PsGEFFTEE E b ( Ove) - (2, 4- di F- APPA) 47
LHIQEFFTSD- Bi p( OMe) - ( 2CF3- APPA) 48 HSQGTFTSD- Bi p( OMe)

LA HEC Blostgerenior MamSpeaomety. -+ 4% APPA) 58

MASQGERR$D- Bi p( OMe) - ( 2, 4- di Cl - APPA) 52

HSQGTFTSD- Bi p( Ove) - (2C1, 40Me- APPA)
Min = minute (s),

mL = milliliter,

pl = microliter,

mg = milligram (s),

mmol = millimole (s),

MS= Mass Spectrometry,

PyBOP = Benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate,
SPPS = Solid Phase Peptide Synthesis,

sc = subcutaneous,

TMS = Trimethylsilyl,

TIPS = Triisopropylsilane,

TFA = Trifluoroacetic acid,

TBTU= 2-(1H-benzotriazole-1-yl)-1,1,3,3-tetramethylaminium tetrafluoroborate,

Trt= Trityl group,

Brief description of the drawings

Figure 1 illustrates in vitro human Glucagon receptor antagonistic activity and GLP-1
receptor agonistic activity with Seq. ID. §. ‘

Figure 2 illustrates examples of orthogonally protected amino acids used in Fmoc

based-solid phase peptide synthesis (SPPS) of peptidomimetics.
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53 HAQGTETSD- Bi p( OMe) - ( 2F- APPA) 54
HAQGTFTSD- Bi p( OVe) - ( 2, 4- di F- APPA) WD

wOo200912524424PCT/ | N2008/ 000831 55 PCT/IN2008/000831

HAQGTFTSD- Bi p( OMe) - ( 2CF3- APPA) 56 HAQGTFTSD- Bi p( OMVe) -
2CF3, 4F- APPA) 57 HAQGTFTSD- Bi p( OMe) - ( 2F, 4CF3- APPA) 58
HAQGTFTSD- Bi p( Owe) - (2C1- APPA) 59

FigaQSBRISE 8ep (OB - I()RC4arxdi [T so AleRAnigdion of Exendin (Figure A) and

St ABNeARF RIS RLTL PP AN b2

gu'% Q- ik FalesOn B ose(réduttioh fin A137Ahice3with Seq. ID No. 38, after
A b- QGTFTSD- Bi p( OVE) - ( 2CF3- APPA) 64

lmtapcmonzar@m@dmups(t@vp)u 2CF3, 4F- APPA) 65

Fﬂ“,&f‘% g;l'} S Bzz o( g\ég%se rﬁ@ftﬁg#%) Sg?lncg(swnh Seq. ID No. 38, after

ofﬁ%,@yﬁﬁiﬁﬁ'ﬁ&ﬁh& p(OVE) (2, 4-di Cl - APPA) 68
FTSD- Bi p( OMe) - ( 2C1, 40Me- APPA).

69
Figura6p) %WS'FEE&VE &i‘(‘@%}ed(ugmnmm:ﬂydlygnce with Seq. ID No. 38, after
?)dmgﬁT TSD- Bi p( OVB) - (2, 4- di F- APPA) 71
E’? TS Bi p( OMe) - ( 20F3- APPA) 72
igt(ré(ll?l)lu%m&m @ﬂ\ﬁ)l-l(veM&r dinglRPAl) adri@nistration of vehicles/

test pe ]% @m@@éé& Iﬁ( ; m%u& mice (in vivo).

Dietdireides bt thle Ridieion ( 2, 4 di Cl - APPA) 76
H ( ACP) - FTSD— Bi p(Owe) - (2C1, 40Me- APPA) 77
H- Al In 4cChiRlan <Bppa§mt/gt)\ze@g{;n,pqypykyeth @eptldomlmetlcs having the

stﬁcﬁl:lrsl tioeﬁg @%% %%&co%éﬂ%\?gi{pﬁ%ﬁgﬁé secretlon Furthermore,
itHwAb bfoﬁﬁ‘el\'&haﬁﬂfeﬁ&%@tlﬂéﬂﬁém{s sidwdd BhREAY) réckptor antagonistic
acl:_ttvﬁly,b (l(():rll\éB)wglr Ft-lrlgD-G%Pps recept(()r2 Fagigligc A:caﬁv)ltyg 2These dual acting
peptidomimetics exhibit increased stability to proteolytic cleavage, especially against
DPP-IV (Dipeptidyl peptidase-IV) enzyme. Most of peptidomimetics were found to be
stable in rat plasma upto 24 hours (in vitro), showed increased stability against GIT
enzymes such as pepsin and acidic stomach pH and also against liver microsomes (in
vitro). Due to increased metabolic stability, some of these peptidomimetics can also be

delivered by oral routes of administration, for the treatment or prevention of diabetes

and related metabolic disorders.

A-Z-2y-Z3ZyZs-Zs-Z1-Zs-Z9-Z10-Z11-B
D

wherein, A represents the groups -NH-R; R3-CO-, R3-O-CO- or R3-SO,- wherein R;
represents hydrogen, or optionally substituted linear or branched (C;-C,o) alkyl chain;
R; is selected from linear or branched (C,;-Cio) alkyl, (C3-C¢) cycloalkyl, aryl,
heteroaryl or arylalkyl groups;

In a preferred embodiment, the aryl group is selected from pheﬁyl, diphenyl,
napthyl, indanyl, fluorenyl or biphenyl, groups; the heteroaryl group is selected from
pyridyl, thienyl, furyl, imidazolyl, benzofuranyl groupsj

10
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H Ai b- (CNB) - GTFTSD- Bi p( Owve) - ( 2C1- APPA) 83
H Ai b- (CNB) - GTFTSD- Bi p( Owe) - (2, 4-di Cl - APPA) 84
woHo¥/125GNB) - GTFTSD- Bi p( OWe) - (2C1, 40Me- APPA) 8% 'T/IN2008/000831
H Ai b- QGT- (a- Me- 2F- Phe) - TSD- Bi p( OWe) - ( 2F- APPA) 86
H Ai b- QGT- (a- Me- 2F- Phe) - TSD- Bi p( OWe) - ( 2, 4- di F- APPA) 87
H Ai b- QGT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - (2CF3- APPA) 88
Iél-gAi B- Eiﬁ?cs(eﬁts%@ﬂlgheﬂhﬂ[\ﬁmgi @ ( O¥BDRG, 2@[6832 iﬂg@ﬁ@ﬁrﬁsents H,
H- Ai b- - (a- Me- 2F-Phe) - TSD- Bi - ( 2F, - APPA
omngﬂy)gpb_%g[tg wgsw@%@wslin@g(o%gncged (él-Clo) alllfyl) group,
I b 51Aa Ve ISD- Bi p(OWe) - (2C1- APPA) 91
aug] & %? @?'%gl-’ g\w%-%@ngﬁg@%a Bi p( OME) - ( 2, 4- di Ol - APPA)
92 Z to Z;, represent natural or unnatural amino acids, linked together by amide

H A b- - (a- Mes 2F- Phe) s TSD- Bi Owe) - (2C1, 40Me- APPA
b‘ﬁ'ﬁﬁngle%dl(qatS“?rwtﬁessPe%ﬁ%%ept i dopm'( et |) cg pr epar ed )

Seq. fPrephentSEIMRAERE Qﬁém{i.jstﬁﬁﬁ@' @10k Ur8éanic acid (UA);

CH3CO. H- Al b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OME) - ( APPA) 94

CH3000- H- Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OVB) - (APPA) 95

CH3CO H- A b- QGT- ( a- Me- 2F- Ph)- TSD- Bi p( OVe) - ( 2F- APPA)

' 96

CH30OCO- H- Al b- QGT- ( a- Me-

97

CH3CO H- A b- QG T(al | 0) -

A) 98

CH3OCO H- Ai b- QG T(al 1 0) - (

PA) 99 o

CH3CO- H- Ai b- QG- T( al | 0) “{52NE 2%9E (B) - TSD- Bi p( OVE) - ( 2F-

APPA) 100

CH3 OZDrdprdSetits @aratfrally oy ufisatidall @ lbe&hreipg afihdBagid Ghlegted Zfom the

- APPA) 101

groHR GOMAriAIng- - PeHng 6Y): CuSrinetiSpnkyiletiag (8- Brdlanipe &), o«
RIS E PR o pl) G ojmigg. greionsne

cdvByxy(lidRRR) (AR, 1-amino-cyclopentanecarboxylic acid (APP);
CH3CO H Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - T(al |0 D- Bi p(OM

e) - (2F- APPA) 104
CH3OCO- H- A T(al | 0) - (a- Me- 2F- Phe) - T( & S
Me) - ( 2F- A_F’ng 105 _
/CA\:;—B%OOGI—I-@ QST (,3;, M- 2F- Phe) - T(al | 0) -

CH3OCO- H- A} - (a- Me- 2F- Phe) - T(al | 0) - SD-Bbpy( OVE) - ( AP

CBA00 H AR (2 e)- T(al | 0) - SDRppY OVE) - (

/CAI\:;E’CA\I)@; ;ﬂggﬂeberﬁ?ﬁ(}aﬂﬁ{ﬁhﬁl:(@lfle)Q)T(Ialdilobanﬁﬁb BHQ) @yegorigdunds of
forpmreH (GBI 88Y- (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( OMVe) - ( 2F

- APPA) 109 , |

H Ai b- QG T(al | 0) - Me- 2F- Phe) - TSD- Bi p( OVE) - ( APPAF:

NESD- Bi p( OME) - ( 2F- APPA)
JI2F- Phe) - TSD- Bi p( OVE) - ( APP
- Me- 2F- Phe) - TSD- Bi p( OMe) - ( AP

D-Bi p(O

CF,
OH OH
H)N H,N
(6] ' fe}
2-Amino-4-cyano-butyric acid (CNB) Hexafluoroleucine (Hf1)
Formula II

Z,4 represents Glycine (G) or the unnatural amino acids 1-amino cyclopropane

carboxylic acid (ACP) or 1-amino-cyclopentanecarboxylic acid (APP);

11



10

15

20

110

H Ai b- (CNB) - G- T(al | 0) - (a- Me- 2F- Phe) - TSD- Bi p( OVk) - ( APPA
wO 20bd/125424 PCT/IN2008/000831

H Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - TSD- Bi p( OWe) - ( 2F- APPA)

112

H Ai b- (CNB) - G- T(al | 0) - (a- Me- 2F- Phe) - TSD- Bi p( O\k) - ( 2F- A

PPA) 71 resents a naturally or nonnaturall occurrln amino a01d comprlsmg a
H Ai b- T(allo)-(a- Me- 2F- Phgl_) II01) D-Bi p - (AP
hjwh\g)xmllsd,de chain; a preferred Zs is L hreonlne (T), D- Threomne drT), L-Allo-

bt A PR BLARL ol B TLald ) S0 B1p(©
H- Al 12; %PEE(SQ{&, 03 - hatuditly 2br Plveatif4ley | @ouSRgBiap(id/eicid 2with a

- APPA) 116 . .
dwhﬁtlwt@mhaecar(oam kavine-the- side priwgjnsy (uharein. egshaop (tegm may

eé&x@@@@?@% g}%ﬁt}o%!%ﬁ st1t (ta(? 111k3/1 or ar%l or an arglk? A%ro%s wherem the
sdﬂst;i;i]l-lgnts GidB) beGEleCard Mpn2 EHePble)wr'E(zﬂllk)tl @)GWBDM QMiPre( ha{RPgroups
PRR7eg. Grerrsshis. Dienphlapiog diheo ) sHob- Bietivbphpuialagippy-o-Me-
Pl;}izg‘l alp%?thy-ggpwgpﬁlﬁﬁm?e E % Me -2F- Bl_leB p?ra\/%li)hzz gletlxl -2,6-

dllﬁﬁﬁ)ggégflalamne -a-Me-2,6-F-Phe- Lor 2-fluorophenylalanine (-2F-Phe-).

- (a- Ne- 2F- Phe) - TSD- Bi p(OMe) - ( (NMe) ( APPA

)) 122 . L
CH3OCO - QGT- (a-Me - ) - ((Nve) (F
A)) 12
CH3 - QGT- ( a- MB-2Phe) - ) - ((NMe) (2
PPA))| 124 . N

i b- QG A MR F- - -
APPA)) 125 : o OVE) - ( (YR 2Rz 05

CH3 b- T Me- 2E- I 1 SD— B
) Q?(I{Ilil\/@l) (AS(F:JA) (ﬁli %lp)’he( a- RS v hhil 1 0) - R GEM

%M 1(15&%19}&; ntiy re e%tswa?ngtﬁra I;f%)r n;)rrg %latlu?zzllyso%cgrr&% amino
éeR)IQ( ( 2 F PA?Pélh@éhagna Peréd Phgid Z{ @t ilepstideRilP 6B ted

fraﬁsm@nmw%n lTéralrio@)ycl(oanVenQ&rbtbPedwTaGull (AOR)sB-Rifincd
%F%ﬁ ( (NVe) (2FAPPA)) 129
b- QG T(all 0) - (a- Me- 2F-Phe)-T(al | 0) - SD-Bi p(Owe) - ((N
Me) ( APRfepeddd@tly represent a naturally or nonnaturally occurring amino acid
H Ai b- (CNB) - GT(aIFo) (a- Me- 2F- Phe) - T(aIIo%@SDBl (Owe
having pvamingepsiyl)sideyghagpegnnnsag aperidingoye/ g%‘f selected

frmzé%&) §1d2®( D Maspgr’f'_lc FRed (}lﬁ?lolr @onﬁ)@'uﬁ&@ ()%)Iﬁ(l‘a’\lll, as

défirkidlzallieNB) - G- T( al | o) (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( Ove
) - ((Nl\/le)(ZFAPP ) )

CH3COHER qr wgnaz'rtrabwg noesid efosmals, Iyay9): selsgizd from

sUtSARIEA) or %lﬁéjubstltuted 2 ethyél -4’ metho>_<[y b1pher|1\)lflalan1ne (Bxp(OMe)) and its
CH3OCO H- Al b- QGT- (a- Me S ow)) -

F- Phe) - TSD- ( (

dériveninys, APPA) ) 135

CH3CO- H Ai b- QGT- (a- Me- 2F- Phe) - TSD- ( ( NMe) Bi p(OVE))-((NM
e) (2F- APPA) ) |

CH3OCO- H- Ai b- QGT- (a- Me- 2F- Phe) - TSD- ( ( NVe) Bi p(Ove) ) - ((N
Me) (2FAPPA)) 136 137

CH3CO H- Ai b- QG- T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- ONMe) B
i p(OMB) ) - ((NWVe) (APPA)) 138

CH30CO- H- A b- QG- T(al | 0) - (a- Me- 2F- Phé) - T(al | 0) - SD- ( ( NVe
) Bi p(OMB) ) - ((NMB) (APPA)) 139

12
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CH3CO H Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- ( ( NMe)
Bi p(OVe))- ((NMe) (2F- APPA)) - 140

wOoQdeE8 - Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - T( al | o)pcINESBI0831
Bi p(Owve))- ((Nwe) (2F- APPA)) 141
H Al b- QG T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- ( ( NVe) Bi p( OM
e))- ((Nwve) (APPA)) 142
H Ai b- (CNB) -G T(all o)-(a- M- 2F-Phe()-T(aIIo)-SD((NI\/Ie)BO

\ -

i p(OMe)) - ( KV APPA)) 143 ~

T(all o) -

:,ar “AI b- QGT- (a- ke
)- "((NVe) (APPA)) 146"
CI—BOCOI—I—Alb QGT- (a- Me- 2F- Phe) - TS- (NMe) D- ( ( NMe) Bi p( OMe
)) -BPOMRIVE) (APPA) )  14FMe-Bip(OMe) - (NMe)- Bip(OMe)
CH3G® FI - Al b- QGT- ( a- Me- BF- Phe) - TS- (NVe) D- ( ( Nve) Bi p( OVe
))- ((NVB) (2FAPPA)) 148

§:)H33 %ﬂh@@égﬁﬁrﬁﬁﬁ{?@%@@ Bhsde I8a M (NVEL-B BRI from

selda e d-brAin3ubGtuté d bl Amind-a-phiny Rpenineic-adid A PRA ) 454 (ithiNr) viBkives.
((NMe) Bi p(OWe)) - ((NWe) (APPA)) 150
CH30CO- H- Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - S- ( NMe) D
(( NN?A Bi ﬂx&%ﬂboﬁfm)tﬁ@%e) bonﬁ%@t\@ee% %4 ¥d Z L o?tZIQfand Z1 or

pepti dom netics prepared Seq. | . Sequence of

- Zpéht g beMbmetlsylasd, represented by abbrev1at10n ‘(NMe)’, such as D-(NMe)-

(%%}@ 5k G O¥ied LR} B A M SR plORe) RN AFBA by be

bbrfy, breplesddi@l 119) abieNbtidt-BRS),- ekl bo)D-E<£IHNBpDMe));
((Nl\/le)Bl p(OME) ) - ( (NVe) ( 2F- APPA)Z 153

B OMeb(@XS)TARPAY) De(e=NeBIROMR)-(Crex(ARBA)SOr NiE) thieamds bond

Bj - (A NVE) £ APPA) ), 154 ‘ )
bﬁi"‘%‘:{(ﬁ)\%}cﬁgﬂ (@ N?)é (a”l\/g 524 erslayTP al ﬁed')lceg t(ONI\/ESH group
(&M;ﬁpﬁd@!\/baoch (a(stcwm«moma)& Bip(OMe)-(CH,)-(APPA); B. -(CHy)-

Sall - (a- Me- 2F- Phe) - T(al | 0) - S (NVe) D- ( ( NVe)
(%wgzmﬁm “@ (2F- APPA)) 156

H Ai b- (CNB) - G- T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - S- (NMe) D- R

NMe) Bi p(OME) ) - WD 2009/ 125424PCT/ | N2008/ 000831

((NMe) ( 2F- APPA)) 157

CH3CO H- Ai b- QGT- (a- Me- 2F- Phe) - TSD- Bi p( OVe) - ( C=S) - ( APPA

) 158

CH30CO- H- Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OMe) - ( C=S) - ( APP
A) 159

CH3CO- H Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OMe) - ( C=S) - ( 2F- A
PPA) 160

CHBOCO- H Ai b- QGT- ( a- Me- 2F- Phe) - TSD- Bi p( OME) - ( C=S) - ( 2F-
APPA) 161

‘CH3CO-H A b- QG T(al I 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p(OM
e)-(C=S)-(APPA) ' 162
CH3OCO- H Al b- QG T(al I 0) - (a- Me- 2F-Phe) - T(al I 0) - SD—BIp(O
Me)-(C=S)- (APPA) 163
CH3CO H- Ai b- QGT(aIIo) (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p("OM
e)-(C=9)-(2F- '

13



APPA) 164
CH3OCO- H Al b- QG T(al I 0) - (a- Me- 2F-Phe)-T(al l 0) - SD-Bi p( O
woMepe/(658) - (2F-  APPA) 165 PCT/IN2008/000831
H Al b7QG T(al | 0) - (a- Me- 2F-Phe) - T(al | 0) - SD- Bi p(Owe) - (CS

)- (APPA) 166

H Al b-(CNB)-G T(all o) - (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( Ove
)-(C=S) - (APPA) 167

H Ai b- QG T(al | 0) - (a- Me- 2F-
S) - ( 2F- A 168

H A b- (CKB) -1& T(al | 0) -
) - (C=S) ~AF-APPA)
CH3CO- [ Ai b- QGT- ( a-
- ( APP2

- (2F- APPA) 172
CH3Q®PAH Ai b- QGT- (4DNMe- 2F- Phe) - TS@p(pC:S) Bi p( OMBMOBC=S
) - (2fv\PPA) 173  1vp 1vd
CH3CO- H A b- QG T(al I 0) - (a- Me- 2F- Phe) T(all o) -SD (C=S) -
Bi p((]Vb) (C—S) (APPA) 174

CH30CO- H- G T(al l

- Bi p( OVe)

CH3CO H-ATS T(al | °Me- 2F- Ph
PRA) 176

e) - [C=S}.- (APPA) H178
B) -G T(al | 0) - (a- Me- 2F- PheY- T(al | 0) - SD- (C=S) - B

i p( GRAPPAC=S) - 2{WA179 2CF;-APPA 2CF;, 4F-APPA

H Ai b3¥G T(al | 0) - (XfMe- 2F- Phe) - T(¥#1 0) - SD- ( C=S) - 'B’hp(o\/l

e)-(C=S)-(2F- APPA) 180

H- A b- (CNB) - GT(aIIo) (a Me- 2F- Phe) - T(al | 0) - SD- (C=S) - B

OMe

CH&@Q:dFFAIPbAQG T(zd1lappa ( a- Me4-Alei-Rire)- T( al2cghoSie-ABPa( OM
e)- (CI'I'?'} (APPA)  yvj IVk vl

Definitions:

The term ‘natural amino acids’ indicates all those twenty amino acids, which
are present in nature. -

The term ‘unnatural amino acids’ or ‘non-natural amino acids’ represents either
replacement of L-amino acids with corresponding D-amino acids such as replacement
of L-Ala with D-Ala and the like or suitable modifications of the L or D amino acids,

amino alkyl acids, either by

14
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186

CH3OCO- H Al b- QG T(al I 0) - (a- Me- 2F-Phe)-T(al l 0) - SD-Bi p( O
woehe/ (k) -  (APPA) 187 PCT/IN2008/000831

CH3CO H Ai b- QG- T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( OM

e)- (CH2)- (2F- APPA) 188

CH3OCO- H Al b- QG T(al I 0) - (a- Me- 2F-Phe) -T(al l 0) - SD-Bi p(O

- -al@%))n (sggh as SRMutibBDf Ala with a-methyl Ala (Aib), replacement of
H Ai T(all 0)-(a- Me-2F-Phe)-T(al |l 0) - SD—BIp (]Vlef
I’Il): ( AWRA) 18lpha-methyl- phenylalamne (-a-Me-Phe-), alpha—methyl -2-

H hor C{I}Iﬁ)mpb%nlg_ééll\% 2% Ph'gs or alpga-metlgﬁlé 8 )dlfFuro;I)?fle%g'la anine (-
Z)QAMFE gﬁé o) (a- Me- 2F- Phe) - T(al | o) SD- Bi p(Owe) - (CH

Hs?bcfgl)ﬁ%n %F?-Fl;sgﬂ %_Hga%?,n ParMpo 2EidRue) a3 CabdtinjtioBDfBirgrofidcamino
CAvEOSHE gty ety halogen F(Garfeyalicgp AnaHEseuBs p ek Speciligally the

%%%%W?h al%hailllet %-ﬂ.\]gﬁp{l%glmém% (( cﬁ‘velv)[e'zF -Phe-) or
é?ﬁlspl{aAﬁaﬁ}'l -1 8%diflurophenylalanine (-o-Me-2,6-F-Phe- ),

CO H Al b- QGT- (a- Me- 2F- Phe) - TSD- ( CH?) - B. sz(
- (¢metipiation wb Foing/ qq@z&p@wthMSPb}Ue‘ge 0119 €)’, Juch as

C@?@@b@%ﬁ&ﬁéﬁﬁﬁ Phe) - TSD- (CH2) - Bi P(Ove) - (CH2

bl'néhtb ofamidalbond V(flda MeioZmidehbynd] (raprtedntSDby GHibyeviation

PA
G BB dhepesigontitn oupicamidgmeifisaiyn of dineajdaseeny b gghioved
Cwemb&f%g@&g? ﬁ@f Btéae %ﬁﬁer in Fs)ﬁléx)tlon hase on sohd s CEEort using

Bi [avShdz)’s (EaZInd. (Fﬁﬁhmme 2]1110am1de bond between dlpeptlde can be

BaoB‘('eg\eg 111(%&1-% %gui)#fd%jonBej_p Eieg)hus%ng-rgnck(el P)onsaD' x(e%lon (Jr.

H@mzbecQ@sT(?é&aﬁ):d&ﬁw&e@ Ftgdoe} +(T§,al3kpg)- SD- (CH2) - B
i p(O\e) - (CH2) - (APPA) 20
|-|. Ai Bhe¢ grmByus@rayns) radjcal saanpj@ubqntmq@ used gpywheren thepgpycification

a%%@@écf%)fp §&F‘§A‘3% gg%’%ﬁhe) T(al | 0) - SD- (CH2) - Bi p( M

e) - ( Thi2jertn2aARIPAsedQérein, either alone or in combmatlon with other radicals,
H A b-(CNB) -G T(al l o Me-2F- P
derkp(tm§m€@%_@) {a(gplmdlzg)g)h(cg Sontginmghg e to %Jnl 8:2rbons guch Zs ;Bnethyl,

tgrgB %l%p@l bisé ghl@yl. GiIb(l@f‘l l\(?ecaﬁ:ﬂﬁh ?Qﬂ-g&l?l Bchﬁ&l%}ﬁ}ﬂ Aﬁjf)e}ntyl n-
hEyRaEBheky heptINBYyITeqybandsthe fikphe) - TSD- Bi p( Ove) - (APPA
0 GOBPR AP PRk 1ol RSB 9o R g i other

rddivals? ARnotes a radical contamm%véhree to seven carbons, such as cyclopropyl
CH3OCO H- Ai b- (CNB) 2F- Phe TSD—BIp(C]\/E) (2F-A

Cmu'fyll'gml@ezﬁ)(lwydiheﬁl exclohepbil aetihediecs prepar ed
i A 50 At TP et B RSO RIRE LA oFHS or g compiptign with
othief EXdigal{ Qeddtps aff ARIMItic system containing one, two or three rings wherein
such rings may be attached together in a pendant manner or may be fused, such as
phenyl, naphthyl, tetrahydronaphthyl, indéne, biphenyl, and the like.
The term ‘arylalkyl’ denotes an alkyl group, as defined above, attached to an
aryl, such as benzyl, phenylethyl, naphthylmethyl, and the like. The term “aryloxy”
denotes an aryl radical, as defined above, attached to an alkoxy group, such as phenoxy,

naphthyloxy and the like, which may be substituted.
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210

CH3CO H- Ai b- (Hf I ) - GT- (a- Me- 2F- Phe) - TSD- Bi p( OVe) - ( APPA)
wO02039/125424 _ PCT/IN2008/000831

CH3OCO H Ai b- (Hf | ) - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( APPA

) 212

CH3CO H- Ai b- (Hf | ) - GT- (a- Me- 2F- Phe) - TSD- Bi p( O\k) - ( 2F- AP

PA) 288 term “aralkoxy” denotes an arylalkyl m01ety, as defined above, such as .
CH3OCO H- Ai b- inI - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - (2F
bemzpboxz,lphenethy OXYy, naphthylmethyloxy, phenylpropyloxy, and ‘the like, which

T(all 0)-(a-Me-2F-Phe)-T(all o) - SD-Bi p(Owe)
may @ﬁg?ﬂ?% E‘f{“ﬁPPA) 215
H- Al Dhd Hédm “ﬁet'E((ﬁH'ID)or( éhd\ho%nﬁhe) -ubédlherein, either alone or in

%\Pg&mﬂ”ﬂ @eﬂ’( rgﬁ’%@s éAF:JEQ ?}%%%%twﬁyaﬁepbyorgﬁnp@:@}e gwo or

tlfr&(%é%)w}_l#e%@su&gf ﬁ%jsp Iﬁﬁy Eél- %/téach'e:d It:()>gé:the§|_ 1nae|1 })%n)darét Dl-n?nél—er )or may be

fuispd QvitdininGoBy or h@te@l@oms selected from O NorS.
H A E&é (& )“—h%gg;%%!llg% 58 Mol el alote A iR kombinati®l S other

b- |
ra'dlc(ﬁlé_ égehf()t'g%) F?ghafg%drﬂ) pfotipMas 2defilee) abbiel h@ach&D-1Bi @ (slkeht or

)
bianghed-sptyratyd @rw(maphajyl contaiping F1pf exbpps | Th)termy Teterosryloxy”,

B Y by ke Stsronely | ety lon e

rdSp&)iBelp( ANRnRINNB) 2 Et-ta%BEﬁ\)o) an?@Z gen atom.
;_l- '(AI( %&é%?:p%l-r ug!céflgl?erel(n either al:ongrzg )1n Iorfalung\?lon w1tE op lger radicals,

d%’l'ic@ scﬁédﬁ%a @'og%ﬁhﬁ% Ng§ Q%E%k% EX;BBSQZ SV%:((ha!iS formyl, acetyl, propanoyl,

bistaroy; (sbiuGETioyh WbtaﬁﬁylPﬂne))an“ﬁyhlhepymSﬂ, Bepieoiand (the likppwhich
"@RFB‘?‘(SHF‘WGT (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( OVE) - ( APPA

) 22@he term “carboxylic acid” used herein, alone or in comblnatlon with other
H-Ai b-(HM G T(al | o) -(a- M- 2F- Phe) TSD- Bi p g_ ( APPA
raglicals, denotes a —COOH group, and includes derivatives o carboxyhc acid such as

e%rélf%g 1d<%F -li(h%ltle&)l “gﬂexMeus%E h@ﬂ:%l Aok & B Sfdinked ATR other
rddicAld)-dehbitby —COU-aghoap - 4t Mehiddes Ehﬁb))xjﬂﬁﬁlabld) deBiDaBigs( @ifere the
e:ft%t)( éggﬁ)gﬁ éré?gsng@egqb( g}lA o ot)hoxycarl\fo l: etlt‘oe)zycar%onyl and the
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such as hydrogen or methyl, the amino acids are Gly or Aib and are not chiral. The
lower case ‘d’ denotes the chirality of D-amino acids. In the specification, whenever
any amino acid is described, it includes both the L & D forms, unless otherwise
specified. Thus, Table 2, provides list of peptidomimetic prepared, in this invention, in

which each of the amino acids could be with either ‘L’ or ‘D’.
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16.60.41 /22.90.32 /36.60.19 27 0.1/ 1/ 10, . .
methods of using such peptidomimetics. In particular, the present invention provides a

phannaéeutical composition comprising a therapeutically effective amount of a-
peptidomimetics of formula (I), alone or in combination(s), with a pharmaceutically
acceptable carrier.

Further provided is a method for treating or delaying the progression or onset of

diabetes, especially type 2 diabetes, including complications of diabetes, including
17
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such as insulin resistance (1mpa1red glucose homeostasis), hyperglycemia,

hyperinsulinemia, elevated blood levels of fatty acids or glycerol, hyperlipidemia
including hypertriglyceridemia, syndrome X, atherosclerosis and hypertension, wherein

a therapeutically effective amount of a peptidomimetics of formula (I) or their

~ combination(s) are administered to a mammal, example, human, a patient in need of

treatment.
Preparation of the peptidomimetics:

. Several synthetic routes can be employed to prepare the pepﬁdomimetics of the
présent invention well known to one skilled in the art of peptide synthesis. The
peptidomimetics of formula (I), where all symbols are as defined earlier can be .
synthesized using the methods described below, together with conventional techniques
known to those skilled in the art of peptide synthesis, or variations thereon as
appreciated by tho.se skilled in the art. Referred methods include, but not limited to
those described below.

The peptidomimetics thereof described herein may be produced by chemical
synthesis using suitable variations of various solid-phase techniques generally known
such as those described in G. Barany and R. B. Merrifield, "The peptides: Analysis,
synthesis, Biology"; Volume 2- "Special methods in peptide synthesis, Part A", pp. 3-
284, E. Gross and J. Meienhofer, Eds., Academic Press, New York, 1980; and in J. M.
Stewart and J. D. Young, "Solid-phase peptide synthesis" 2nd Ed., Pierce chemical Co.,
Rockford, 11, 1984. '

The preferred strategy for preparing the peptidomimetics of this invention is
based on the use of Fmoc-based SPPS approach, wherein Fmoc (9-Fluorenyl-methyl-
methyloxycarbonyl) group is used for temporary protection of the a-amino group, in
combination with the acid labile protecting groups, such as t-butyloxy carbonyl (Boc),
tert-butyl (Bu'), Trityl (Trt) groups (Figure 2), for tempbrary protection of the amino
acid side chains (see for example E. Atherton and R.C. Sheppard, "The
Fluorenylmethoxycarbonyl amino protecting group”, in "The peptides: Analysis,
synthesis, Biology"; Volume 9 .- "Special methods -in peptide synthesis, Part C", .pp. 1-
38, S. Undenfriend and J. Meienhofer, Eds., Academic Press, San Diego, 1987).

The peptidomimetics can be synthesized in a stepwise manner on an insoluble
polymer support (resin), starting form the C;terminus of the peptide. In an embodiment,

the synthesis is initiated by appending the C-terminal amino acid of the peptide to the
18
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release of the resulting peptide as a C-terminal amide, carboxylic acid or alcohol,
respectively. »

.In the Fmoc-based SPPS, the C-terminal amino acid and all other amino acids
used.in the synthesis are required to have their a-amino groups and side chain
functionalities (if present) differentially protected (orthogonal protection), such that the
o-amino proteéting gr;)up may be selectively removed during the synthesis, using
suitéble base such as 20% piperidine solution, without any premature cleavage of
peptide from resin or deprotection of side chain protecting groups, usually protected
with the acid labile protecting groups.

The coupling of an amino acid is performed by activation of its carboxyl group
as an active ester and reaction thereof with unblocked a-amino group of the N-terminal
amino acid appended to the resin. After every coupling and deprotection, peptidyl-resin
was washed with the excess of solvents, such as DMF, DCM and diethyl ether. The
sequence of a-amino group deprotection and coupling is repeated until the desired
peptide sequence is assembled (Scheme 1). The peptide is then cleaved from the resin
with concomitant deprotection of the side chain functionalities, using an appropriate
cleavage mixture, usually in the presence of appropriate scavengers to limit side
reactions. The resulting peptide is finally puriﬁéd by reverse phase HPLC. .

The synthesis of the peptidyl-resins required as precursors to the final peptides
utilizes commercially available cross-linked polystyrene polymer resins (Novabiochem,
San Diego, CA). Preferred for use in this invention are Fmoc-PAL-PEG-PS resin, 4-(2/,
4'-dimethoxyphenyl-Fmoc-aminomethyl)-phenoxyacetyl-p-methyl ~ benzhydrylamine
resin (Fmoc-Rink amide MBHA resin), 2-chloro-Trityl-chloride resin or p-
benzyloxybenzyl alcohol resin (HMP resin) to which the C-terminal amino acid may or
may not be already attached. If the C-terminal amino acid is not attached, its attachment
may be achieved by HOBL active ester of the Fmoc-protected amino acid formed by its
reaction with DIPCDI. In case of 2-Chloro-trityl resin, coupling of first Fmoc-protected
amino acid was achieved, using DIPEA. For the assembly of next amino acid, N-
terminal protection of peptidyl resin was selectively deprotected using a solution of 10-
20 % piperidine solution. After every coupling and deprotection, excess of amino acids
and coupling reagents were removed by washing with DMF, DCM and ether. Coupling

of the subsequent amino acids can be accomplished using HOBt or HOAT active esters

19



10

15

20

25

/23.10.12 /37.00.19 82 0.1/ 1/ 10 16.90.22 /
22.80.31 /36.70.34 83 0.1/ 1/ 10 12.30.33 / 14.10.36

wO 289/084246 84 0.1 / 1 / 10 12.10.42 / 14.60. 4PCT/IN2008/000831

/27.80.46 85 0.1/ 1/ 10 11.90.17 /14.20.13 /27.60.16
86 0.1/ 1/ 10 12.30.33 /14.80.16 /28.10.22 101 0.1 /
1/ 10 12.40.22 / 15.20.32 /29.60.50 103 0.1/ 1/ 10

prlaaucjeg ﬁ@)n{ birdBILYIOEB ol Q)I@@DIQ&)QT]- réspctivel 2 cBe. 8P some
0.31 /29.70.48 110 0.1/ 1
dlfﬁcult couplmg, especially coupling of those amlno acids, which are hydrophobic or

amino acids with bulky side chain protection, complete coupling can be achieved using
a combination of highly efficient coupling agents such as HBTU, PyBOP or TBTU,
with additives such as DIPEA.

The synthesis of the peptidomimetics described herein can be carried out by
using batchwise or continuous flow peptide synthesis apparatus, such as CS-Bio or
AAPPTEC peptide synthesizer, utilizing the Fmoc/t-butyl protection strategy. The non-
natural non-commercial amino acids present at different position were incorporated into
the peptide chain, using one or more methods known in the art. In one approach, a
Fmoc-protected non-nafural amino acid was prepared in solution, using appropriate
literature procedures. For example, the Fmoc-protected a-methylated amino acids, such
as Fmoc-Aib-OH, Fmoc-(a-Me-2F-Phe)-OH, Fmoc-(a-Me-2,6-F-Phe)-OH, were
prepared using modified literature procedure (Boesten, W.H.J., et al., Org. Lett., 2001,
3(8), 1121; Kapadia, S. R., et al., JOC, 2001, 66, 1903-1905). Synthesis of N-Fmoc-2-
amino-5-phenyl-pentanoic acid (Fmoc-APPA) and its derivatives, as listed in Formula
IV(a-l), were carried out using modified literature method (Betshrugge, J. V.,
Tetrahedron, 1998, 54, 1753-1762; WO 2003/087036). The Fmoc-Bip(OMe)-OH (2’-
ethyl-4’-methoxy-biphenylalanine;2-amino-3-(2’-ethyl-4’-methoxy-biphenyl-4-yl)-
propionic acid) were prepared by literature method (Kotha, S., et al., Tetrahedron 2002,
58, 9633; US 2006 / 0004222 Al) and the Fmoc-5,5,5,5°,5°,5°-2S-hexafluoroleucine
(Fmoc-(Hf1)-OH) was prepared by reported procedure (Chiu, H. P., Cheng, R. P., Org.
Lett., 2007, 9(26), 5517-5520). The resulting derivative was then used in the step-wise
synthesis of the peptide. Alternatively, the required non-natural amino acid was built on
the resin directly using synthetic organic chemistry procedures and a linear peptide

chain were build.
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‘ '0—PEG- PS—.

Fmoc-PAL-PEG-PS Resin

MeO

20% Piperidine

Deprotection

\—b; O—PEG PS

Fmoc-PAL-PEG-PS Resin

Fr“':’c\ NH/OH Acylation
HOBt & DIPCDI

Fmoc\
O—PEG PS

Deprotection
Acylation
Final cleavage with TFA mixture

Peptide + Resin
Scheme 1: General Scheme for Fmoc-Based SPPS

The peptide-resin precursors for their respective peptidomimetics may be
cleaved and deprotected using suitable variations of any of the standard cleavage
procedures described in the literature (King, D. S., et al., Int. J. Peptide Protein Res.,
1990, 36, 255). A preferred method for use in this invention is the use of TFA cleavage
mixture, in the presence of water and TIPS as scavengers. Typically, the peptidyl-resin
was incubated in TFA / Water /TIPS (94:3:3; V: V: V; 10 ml / 100 mg of peptidyl
resin) for 1.5-2 hrs at room temperature. The cleaved resin is then filtered off, the TFA
solution is concentrated or dried under reduced pressure. The resulting. crude peptide is
either precipitated or washed with Et;O or is re-dissolved directly into DMF or 50 %
aqueous acetic acid for purification by preparative HPLC.

Peptidomimetics with the desired purity can be obtained by purification using

preparative HPLC. The solution of crude peptide is injected into a semi-Prep column
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ACN in water, both buffered with 0.1 % TFA, using a flow rate of 15 -50 ml /min with
effluent monitoring by PDA detector at 220 nm. The structures of the purified
peptidorhir‘netics can be confirmed by Electrospray Mass Spectroscopy (ES-MS)
analysis. |

All the peptide prepared were isolated as trifluoro-acetate salt, with TFA as a counter
ion, after the Prep-HPLC purification. However, some peptides were subjected for
desalting, by passing through a suitable ion exchange resin bed, preferably through
anion-exchange resin Dowex SBR P(CI) or an equivalent basic anion-exchange resin.
In some cases, TFA counter.ions were replaced with acetate ions, by passing through
suitable ion-ekchange resin, eluted with dilute acetic acid solution. For the preparation
of the hydrochloride salt of peptides, in the last stage of the manufacturing, selected
peptides, with the acetate salt was treated with 4 M HCI. The resulting solution was

filtered through a membrane filter (0.2 pm) and subsequently lyophilized to yield the

white . to off-white HCI salt. Following similar techniques and/or such suitable

" modifications, which are well within the scope of persons skilled in the art, other

suitable pharmaceutically acceptable salts of the peptidomimetics of the present
invention were prepared.

General method of preparation of peptidomimetics, using SPPS approach:
Assembly of peptidomimetics on resin:

‘Sufficient quantity (50-100 mg) of Fmoc-PAL-PEG-PS resin or Fmoc-Rink
amide MBHA resin, loading: 0.5-0.6 mmol / g was swelled in DMF (10-20 ml /100 mg
of resin) for 2-10 minutes. The Fmoc-group on resin was then removed by incubation
of resin with 10-20 % piperidine in DMF (10-30 ml / 100 mg of resin), for 10-30
minutes. Deprotected resin was filtered and washed excess of DMF, DCM and ether
(50 ml X 4). Washed resin was incubated in freshly distilled DMF (1 ml / 100 mg of
resin), under nitrogen atmosphere for 5 minutes. A 0.5 M solution of ﬁrét Fmoc-
protected amino acid (1-3 eq.), pré-activated with HOBt (1-3 eq.) and DIPCDI (1-2 eq.)
in DMF was added to the resin and the resin was then shaken for 1-3 hrs, under
nitrogen atmosphere. Coupling completion was monitored using a qualitative ninhydrin
test.-After the coupling of first amino acid, the resin was washed with DMF, DCM and
Diethyl ether (50 ml X 4). For the coupling of next amino acid, firstly, the Fmoc-

protection on first amino acid, coupled with resin was deprotected, using 20%
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990. 26 990. 3 % 2990. QRo29 960. 09 990. 07 990. 04
990. 01 990. 303 NiB0. 860(1 0. 03 980.09 32

' (Lpgg-Ps—-‘

Fmoc-PAL-PEG-PS Resin

390. 11 800. £60. 419O

MeO

1) Piperidine (Fmoc deprotection)

2) Fmoc-APPA-OH (4 eq.); DMF; TBTU (3 9eq.); DIPEA (8 eq);2h
3) Washing with DMF and DCM

4) Repeat step 1-3, with follwoing amino acids:
Fmoc-Bip(OMe)-OH -

Fmoc-Asp(Bu')-OH

Fmoc-Ser(Bu')-OH

Fmoc-Thr(Bu')-OH

Fmoc-(a-Me-2F-Phe)-OH

Fmoc-Thr(Bu')-OH

Fmoc-Gly-OH

Fmoc-GIn(Trt)-OH

Fmoc-Aib-OH

Fmoc-His(Trt)-OH

5) Piperidine (Fmoc deprotection)

6) TFA cleavage

7) RP-HPLC purification

H,N-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)-CONH,
(Seq. ID. No. 37)
Scheme 2: SPPS of Seq. ID. No. 37

Excess piperidine was removed by three auxiliary wash cycles and a distilled
DMF wash cycle, with each cycle of 15 minutes. The amino group was treated with
Fmoc-amino acid (4 equivalent), preactivated with- TBTU (3.9 equivalent) in the
presence of DIPEA (8 equivalent) and recycled for 120 minutes. The excess amino acid
and soluble by-products were removed from column and loop by four auxiliary wash
cycles and distilled DMF wash cycles, with each cycle of 10 minutes. Furthermore,
synthetic cycles (deprotection, wash, acylation and wash) were repéated for complete
assembly of linear peptide. Final deprotection cycle was performed with 20%
piperidine in DMF for 15 minutes to remove the terminal Fmoc group, followed by
wash cycle (10 X 4 minutes). Completed peptide-resin was filtered through sintered
glass filter, washed three times successively with DMF, DCM, methanol, DMF and
diethyl ether (100 mL each). Peptide-resin was dried in vacuo over P;Os (2 hr) and

stored at -20 © C. Ninhydrin resin test was carried out to check the N-terminal free
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solution and the resin beads indicates the presence of free amino group on resin bound

peptide and was considered to be a positive test.

Table 1. Automated cycles for solid phase peptide synthesis

Step Function Reagent/ Solvent Number of Time
-cycles (Minute)
1 Wash Dimethylformamide (DMF) 1 10
2 Deprotection 20 % piperidine in DMF 2 15
3 Wash DMF 3 15
4 Acylation Amino acid; TBTU and Recycle 120
diisopropylethylamine
(in DMF)
5 Wash Dimethylformamide 4 10

Small-scale cleavage was carried out to assess the purity of resin bound peptide.
The dried Peptide-resin (ca 10-mg) was treated with mixture (1 mL) of TFA, water,
triisopropylsilane (95: 2.5: 2.5 v/v), for 90 minutes at room temperature with gentle
occasional swirling. The resin was filtered, washed thoroughly with neat TFA (1 mL)
and the entire filtrate was evaporated under reduced pressure. Residual TFA was
azeotroped three times with diethyl ether (2 mL). Residue obtained was suspended in
distilled water (2 mL) and the aqueous layer was extracted three times with diethyl
ether (3 mL). The aqueous layer was separated and freeze-dried to yield the crude
peptide HzN-H-Aib-QGT-(a-Me-2F-Phe)—TSD-Bip(OMe)-(APPA)—CONHz. The
lyophilised peptide H,N-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)-
CONH, was dissolved in 0.1% aqueous TFA (ca 1mg /1 mL) and its purity was
analyzed by analytical RP-HPLC and characterized by electrospray ionisation mass
spectrometry (ESI-MS). Percent purity: 90 % (crude peptide). ESI-MS; Calcd. for H,N-
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)-CONH,: 1465 (M"), 1487
(M+Na") and 1503 (M+K"); Found (m/z): 1465 (M"), 1487 (M+Na’) and 1503 |
(M+K™H).
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of a person skilled in the art, the peptldomlmetlcs designed in the present invention

- were prepared, using Fmoc-SPPS approach. Furthermore, resin bound peptidomimetics

were cleaved and deprotected, purified and characterized using following protocol.
Cleavage and deprotection:

The desired peptidomimetics were cleaved and deprotected from their
respective peptidyl-resins by treatment with TFA cleavage mixture as follows. A
solution of TFA / Water / Triisopropylsilane (95: 2.5: 2.5) (10 ml / 100 mg of peptidyl-
resin) was added to peptidyl-resins and the mixture was kept at room temperature with
occasional starring. The resin was filtered, washed with a cleavage mixture and the
combined filtrate was evaporated to dryness. Residue obtained was dissolved in 10 ml
of water and the aqueous layer .was extracted 3 times with ether (20 ml each) and
finally the aqueous layer was freeze-dried. Crude peptide obtained after freeze-drying
was purified by preparative HPLC as follows:

Preparative HPLC purification of the (crude peptidomimetics:

Preparative HPLC was carried out on a Shimadzu LC-8A liquid chromatograph. A
solution of crude peptide dissolved in DMF or water was injected into a semi-Prep
column (Luna 10u; C,s; 100 AO), dimension 250 X 50 mm and eluted with a linear
gradient of ACN in watér, both buffered with 0.1 % TFA, using a flow rate of 15 -50
ml / min, with effluent monitoring by PDA detector at 220 nm. A typical gradient of 20
% to 70 % of water-ACN mixture, buffered with 0.1 % TFA was used, over a period of
50 minutes,' with 1% gradient change per minute. The desired product eluted were
collected in a single 10-20 ml fraction and pure peptidomimetics were obtained as
amorphous white powders by lyophilisation of respective HPLC fractions.

HPLC analysis of the purified peptidomimetics

After purification by preparative HPLC as described above, each peptide was
analyzed by analytical RP-HPLC on a Shimadzu LC-10AD analytical HPLC system.
For analytic HPLC analysis of peptidomimetics, Luna Sp; Cis; 100 A”, dimension 250
X 4.6 mm column was used, with a linear gradient of 0.1% TFA and ACN buffer and
the acquisition of chromatogram was carried out at 220 nm, using a PDA detector.
Characterization by Mass Spectrometry

Each peptide Was characterized by electrospray ionisation mass spectrometry

(ESI-MS), either in flow injection or LC/MS mode. Triple quadrupole mass
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and negative ion electrospray mode. Full scan data was acquired over the mass range of

quadrupole, operated at unit resolution. In all cases, the experimentally measured

molecular weight was within 0.5 Daltons of the calculated monoisotopic molecular

weight. Quantification of the mass chromatogram was done using Analyst 1.4.1

software.

. Utilizing the synthetic methods described herein along with other commonly
known techniques and suitable variations thereof, the following novel peptidomimetics
were prepared. This list is indicative of the various groups of peptidomimetics, which
can be prepared according to the present invention, and are expected to at least include
obvious variations of these peptidomimetics. However, such disclosure should not be
construed as limiting the scope of the invention in any way. In Table 2 (i-v), novel
peptidomimetics of present invention are listed along with their corresponding Seq. ID.
Numbers..

Table 2 (i): List of peptidomimetics prepared

Seq. ID. No. | Sequence of peptidomimetics

5 HSQGTFTSD-Bip(OMe)-(APPA)

6 HSQGTFTSD-Bip(OMe)-(ADMP)

7 HSQGTFTSD-Bip(OMe)-(ACPP)

8 HSQGTFTSD-Bip(OMe)-(AMCB)

9 H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(APPA)
10 H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(ADMP)
11 H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(ACPP)
12 . H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(AMCB)
13 HAQGTFTSD-Bip(OMe)-(APPA)

14 HAQGTFTSD-Bip(OMe)-(ADMP)

15 HAQGTFTSD-Bip(OMe)-(ACPP)

16 HAQGTFTSD-Bip(OMe)-(AMCB)

17 H-Aib-QGTFTSD-Bip(OMe)-(APPA)

18 H-Aib-QGTFTSD-Bip(OMe)-(ADMP)

19 H-Aib-QGTFTSD-Bip(OMe)-(ACPP)

20 H-Aib-QGTFTSD-Bip(OMe)-(AMCB)

21 H-(ACP)-QGTFTSD-Bip(OMe)-(APPA)

22 H-(ACP)-QGTFTSD-Bip(OMe)-(ADMP)
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247 7 T H-(ACP)-QGTFTSD-Bip(OMe)-(AMCB)

25 | H(APP)-QGTFTSD-Bip(OMe)-(APPA)

26 H-(APP)-QGTFTSD-Bip(OMe)-(ADMP)

27 H-(APP)-QGTFTSD-Bip(OMe)-(ACPP)

28 H-(APP)-QGTFTSD-Bip(OMe)-(AMCB)

29 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(APPA)

30 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(ADMP)

31 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(ACPP)

32 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(AMCB)

33 H-Aib-QGT-(a-Me-Phe)-TSD-Bip(OMe)-(APPA)

34 H-Aib-QGT-(a-Me-Phe)-TSD-Bip(OMe)-(ADMP)

35 H-Aib-QGT-(a—Me-Phe)-TSD-Bip(_OMe)-(ACPP)

36 H-Aib-QGT-(0-Me-Phe)-TSD-Bip(OMe)-(AMCB)

37 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)

38 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ADMP)

39 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ACPP)

40 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(AMCB)

41 H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(APPA)

42 H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(ADMP)

43 H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(ACPP)

44 H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(AMCB)

Table 2 (ii): List of peptidomimetics prepared

"{ Seq. ID. No. | Sequence of peptidomimetics
45 HSQGTFTSD-Bip(OMe)-(2F-APPA)
46 _ 'HSQGTFTSD-Bip(OMe)-(2,4-diF-APPA)
47 HSQGTFTSD-Bip(OMe)-(2CF;-APPA)
48 HSQGTFTSD-Bip(OMe)-( 2CF5, 4F-APPA)
49 HSQGTFTSD-Bip(OMe)-(2F,4CF;-APPA) .
50 HSQGTFTSD-Bip(OMe)-(2CI-APPA)
51 HSQGTFTSD-Bip(OMe)-(2,4-diCl1-APPA)
52 HSQGTFTSD-Bip(OMe)-(2Cl, 40Me-APPA)
53 HAQGTFTSD-Bip(OMe)-(2F-APPA)
54 - HAQGTFTSD-Bip(OMe)-(2,4-diF-APPA)
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39- Al b- QG HADGEFTAD-BIPEIMe)-(2,4-diCI-APPA)

60 HAQGTFTSD-Bip(OMe)-(2C1,40Me-APPA)

61 H-Aib-QGTFTSD-Bip(OMe)-(2F-APPA)

62 H-Aib-QGTFTSD-Bip(OMe)-(2,4-diF-APPA)

63 H-Aib-QGTFTSD-Bip(OMe)-(2CF;-APPA)

64 H-Aib-QGTFTSD-Bip(OMe)-( 2CF3,4F-APPA)

65 H-Aib-QGTFTSD-Bip(OMe)-(2F,4CF;-APPA)

66 H-Aib-QGTFTSD-Bip(OMe)-(2CI-APPA)

67 H-Aib-QGTFTSD-Bip(OMe)-(2,4-diCI-APPA)

68 H-Aib-QGTFTSD-Bip(OMe)-(2C1,40Me-APPA)

69 H-(ACP)-QGTFTSD-Bip(OMe)-(2F-APPA)

70 H-(ACP)-QGTFTSD-Bip(OMe)-(2,4-diF-APPA)

71 H-(ACP)-QGTFTSD-Bip(OMe)-(2CF;-APPA)

72 H-(ACP)-QGTFTSD-Bip(OMe)-( 2CF3,4F-APPA)

73 H-(ACP)-QGTFTSD-Bip(OMe)-(2F,4CF;-APPA)

74 H-(ACP)-QGTFTSD-Bip(OMe)-(2CI-APPA)

75 H-(ACP)-QGTFTSD-Bip(OMe)-(2,4-diCI-APPA)

76 H-(ACP)-QGTFTSD-Bip(OMe)-(2Cl, 40Me-APPA)

77 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2F-APPA)

78 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2,4-diF-APPA)

79 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2CF;-APPA)

80 H-Aib-(CNB)-GTFTSD-Bip(OMe)-( 2CF;,4F-APPA)

81 H-Aib-(CNB)-GTFTSD—Bip(OMe)-(2F,4CE3-APPA)

82 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2CI-APPA)

83 H-Aib-(CNB)—GTFTSD-Bip(OMe)-(2,4-diCl-APPA)

84 H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2C1,40Me-APPA)

85 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

86 H-Aib-QGT-(0-Me-2F-Phe)-TSD-Bip(OMe)-(2,4-diF-APPA)
87 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2CF5-APPA) |
88 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-( 2CF3,4F-APPA)
89 H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F,4CF;-APPA)
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1. 13 0] HIAib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(NMe)(2F-APPA))

132 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD- Blp(OMe) ((NMe)(2F-
APPA))

133 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-((NMe)Bip(OMe))-(NMe)(APPA))

134 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-((NMe)Bip(OMe))- (NMe)}(APPA))

135 CH3CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-((NMe)Bip(OMe))-((NMe)(2F-APPA))

136 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-((NMe)Bip(OMe))-((NMe)(2F-
APPA))

137 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(NMe)Bip(OMe))-
((NMe)(APPA))

138 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-((NMe)Bip(OMe))-
((NMe)(APPA))

139 CH;CO-H-Aib-QG-T(allo)-(a-Me- 2F Phe)-T(allo)-SD-(NMe)Bip(OMe))-
(NMe)(2F-APPA)) -

140 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-((NMe)Bip(OMe))-
(NMe)(2F-APPA))

141 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-((NMe)Bip(OMe))-
((NMe)(APPA))

142 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-((NMe)Bip(OMe))-
((NMe)(APPA))

143 H-Aib-QG-T (allo)-(a-Me-2F-Phe)-T(allo)-SD-(NMe)Bip(OMe))- ((NMe)(2F-
APPA))

144 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-((NMe)Bip(OMe))-
(NMe)(2F-APPA))

145 CH;CO-H-Aib-QGT-(u-Me-2F-Phe)-TS-(NMe)D-((NMe)Bip(OMe))-
((NMe}(APPA))

146 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TS-(NMe)D-((NMe)Bip(OMe))-
((NMe)(APPA))

147 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TS-(NMe)D-((NMe)Bip(OMe))-(NMe)(2F-
APPA))

148 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TS-(NMe)D-(NMe)Bip(OMe))-
((NMe)(2F-APPA))

149 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-(NMe)Bip(OMe))-
((NMe)(APPA))

150 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-
((NMe)Bip(OMe))-(NMe)(APPA))

Table 2 (iv): List of peptidomimetics prepared

Seq.ID. Sequence of peptidomimetics

No.

151 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-((NMe)Bip(OMe))-
((NMe)(2F-APPA))

152 CH;0CO-H-A1b-QG-T(allo)-(a-Me-2F-Phe)- T(allo) S-(NMe)D-
((NMe)Bip(OMe)-((NMe)(2F-APPA))

153 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-(NMe)Bip(OMe))-
((NMe)(APPA))

154 H-Aib-(CNB)-G-T(allo)-(a- Me 2F-Phe)-T(allo)-S-(NMe)D-((NMe)Bip(OMe))-
(NMe)(APPA))

155 H-Aib-QG-T(allo)-(a-Me-2F- Phe) T(allo)-S-(NMe)D-((NMe)Bip(OMe))-
(NMe)(2F-APPA))

156 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-((NMe)Bip(OMe))- -
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((NMe)(2F-APPA))

157 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(C=S)-(APPA)

158 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(C=S)-(APPA)

159 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(C=S)-(2F-APPA)

160 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(C=S)-(2F-APPA)

| 161 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(APPA) -

162 CH;OCO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-
(APPA)

163 CH;3CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(2F-
APPA)

164 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(2F-
APPA)

165 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(APPA)

166 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(APPA)

167 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(2F-APPA)

168 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(2F-APPA) *

169 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(C=S)-Bip(OMe)-(C=S)-(APPA)

170 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(C=S)-Bip(OMe)-(C=S)-(APPA)

171 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(C=S)-Bip(OMe)-(C=S)-(2F-APPA)

172 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(C=S)-Bip(OMe)-(C=S)-(2F-APPA)

173 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(C= S) -Bip(OMe)-(C=S5)-
(APPA)

174 CH;0CO-H-Aib-QG- T(allo) (a-Me-2F-Phe)-T(allo)-SD-(C=S)-Bip(OMe)-(C= S)
(APPA)

175 CH;CO-H-Aib-QG-T(allo)-(ax-Me-2F- Phe) T(allo) SD (C=S)-Bip(OMe)-(C=S)-
(2F-APPA)

176 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(C=S)-Bip(OMe)-(C=S)-
(2F-APPA) ‘

177 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(C=S)-Bip(OMe)-(C=S)-(APPA)

178 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(C=S)-Bip(OMe)-(C=S)-
(APPA)

179 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)- SD (C=S)-Bip(OMe)-(C=S)-(2F-
APPA)

180 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)- T(allo)-SD (C=S)-Bip(OMe)-(C=S)-(2F-
APPA)

181 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(CH,)-(APPA)

182 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(CH,)-(APPA)

183 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)~-(CH,)-(2F-APPA)

184 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(CH,)-(2F-APPA)

185 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)- (CH,)-(APPA)

186 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD- Blp(OMe)- (CH,)-
(APPA)

187 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(2F-
APPA)

188 - CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD- Blp(OMe) (CH,)-(2F-
APPA)

189 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(APPA)

190 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(APPA)

191 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(2F-APPA)

192 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(2F-APPA)

193 CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(CH;)-Bip(OMe))-(CH,)-(APPA)

194 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(CH,)-Bip(OMe)-(CH,)-(APPA)

195

CH;CO-H-Aib-QGT-(0-Me-2F-Phe)-TSD-(CH,)-Bip(OMe)-(CH,)-(2F-APPA)
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196 CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-(CH,)-Bip(OMe)-(CH,)-(2F-APPA)

197 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)- (CH,)-
(APPA)

198 CH;OCO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)- (CH,)-
(APPA)

199 CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-
(2F-APPA)

200 CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-
(2F-APPA)

201 H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-(APPA)

202 H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-
(APPA)

203 H-Aib-QG-T(allo)-(a-Me-2F- Phe) T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-(2F-
APPA)

204 H-Aib-(CNB)-G-T(allo)- (a—Me-ZF Phe)-T(allo)-SD-(CH,)-Bip(OMe)-(CH,)-(2F-
APPA)

205 CH;CO-H-Aib-(CNB)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)

206 CH;0CO-H-Aib-(CNB)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)

207 CH,CO-H-Aib-(CNB)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

208 CH;0CO-H-Aib-(CNB)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

Table 2 (v): List of peptidomimetics prepared

Seq.ID. Sequence of peptidomimetics

No.

209 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(CH;)-Bip(OMe)-(CH,)-
(APPA)

210 CH;CO-H-Aib-(Hfl)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)

211 CH;0CO-H-Aib-(Hf1)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)

212 CH;CO-H-Aib-(Hfl)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

213 CH;0CO-H-Aib-(Hf1)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

214 H-Aib-(Hf])-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(2F-APPA)

215 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(CH,)-(APPA)

216 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)- T(allo) SD-(C=S)-Bip(OMe)-(C=S)-(2F-
APPA)

217 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-(C=S)-Bip(OMe)-(C=S)-
(APPA) .

218 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(2F-APPA)

219 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(C=S)-(APPA)

220 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D-(NMe)Bip(OMe))-
((NMe)(APPA))

221 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-S-(NMe)D- ((NMe)Blp(OMe))
((NMe)(2F-APPA))

222 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-((NMe)(APPA))

223 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(NMe)(2F-APPA))

224 H-Aib-(Hf1)-GT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA)

225 H-Aib-(Hf1)-GT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA)

226 H-Aib-(Hfl)-G-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA) -

227 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA)

228 H-Aib-(Hf1)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA)

229 H-Aib-(Hfl)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)- (2F APPA)

230 H-Aib-(Hfl)-GT-(a-Me-Phe)-TSD-Bip(OMe)- (APPA)
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231 H-Aib-(Hf1)-GT-(a-Me-Phe)-TSD-Bip(OMe)-(ADMP)
232 H-Aib-(Hfl)-GT-(o-Me-Phe)-TSD-Bip(OMe)-(ACPP)
233 H-Aib-(Hfl)-GT-(o-Me-Phe)-TSD-Bip(OMe)-(AMCB)
234 H-Aib-(Hf)-GT-(o-Me-2F-Phe)-TSD-Bip(OMe)-(APPA)
235 H-Aib-(Hfl)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ADMP)
236 H-Aib-(Hf1)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ACPP)
237 H-Aib-(Hfl)-GT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(AMCB)

In vitro and in vivo studies of novel peptidomimetics:
The peptidomimetics prepared as described above were tested for
a) In vitro glucose-dependent insulin secretion (RINSF cell assay screening protocol);
b) In vitro Human GLP-I R agonist activity (Cyclic AMP determination);
¢) In vitro human glucagon antagonist activity (Cyclic AMP determination);
d) Stability of peptidomimetics against DPP IV enzyme, human plasma, simulated
gastric fluid, intestinal fluid and liver microsomes; and '
¢) Demonstration of in vivo efficacy of test compounds (peptidomimetics) in
C57BL/6J mice (in vivo), using various in vitro and in vivo assays, as described
below.
In vitro studies:
In vitro glucose-dependent insulin secretion (RINSF cell assay screening protocol)
RINSF (Rat Insulinoma) cells were cultured in RPMI 1640 medium
supplemented with sodium pyruvate (1 mM) HEPES and Glucose (4.5 g/L) in a
humidified incubator (5 % CO,), at 37 °C. After trypsinization, RINSF cells were
seeded at a concentration of 0.2 X 10° cells per well, in 12 well plates. The cells were
grown overnight to 80 % confluence and insulin secretion experiments were performed
as follows (Montrose-Rafizadeh C., et al., Mol. Cell. Endo. 1997, 130, 109.; Wang, X.,
et al., Endocrinology 2001, S, 1820).
Cells were washed once with PBS solution followed by 40 min. incubation in
fresh Krebs-Ringer Balanced Buffer containing NaCl (115 mmol/L), KCl (4.7
mmol/L), CaCl, (1.28 mmol/L), MgS0O4.7H,0 (1.2 rhmol/L), KH,PO4 (1.2 mmol/L),.
NaHCO; (10 mmol/ L) and HEPES (25 mmol/L), containing Glucose (1.1 mM) and
B.S.A (0.5 %), pH 7.4. The buffer was replaced after 40 min. and the cells were
incubated (37 °C) with the test peptidomimetics, at different concentration, for 30 min.,
both in the presence (16.7 mM) and absence (0 mM) of glucose load. The supernatant
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was collected and the insulin amount was measured by ultra sensitive Rat insulin
ELISA kit (Crystal Chem, IL). The protein was estimated in the supernatant using
Bicinchoninic Acid kit, according to the manufacturer’s protocol (Sigma Aldrich, MO).
The total insulin content obtained in Pico-gram (pg) was divided with the total protein
(ng) in order to normalize for differences in cell density between wells. In vitro glucose
dependent insulin secretion activity of representative peptidomimetics are listed in

Table 3.

Table 3. In vitro glucose dependent insulin secretion activity of representative peptidomimetics

Seq. ID. No. Conc. of test | Insulin secretion (pg/pg/hr)*
compd. (nM)
Control 1 (0 mM glucose) 5.9+0.61
Control 2 (16.7 rﬁM glucose) 10.2+0.51 '
Exendin-4 0.1/1/10 16.2+0.10/22.1£0.12 / 36.2+0.12
25 0.1/1/10 15.6£0.30 /21.8+0.11 /35.6+0.20
26 0.1/1/10 16.610.41 /22.9+0.32 /36.6+0.19
27 0.1/1/10 16.4+0.12 /22.7+£0.17 /36.6£0.05
29 0.1/1/10 16.310.15 /22.4+0.21 /36.2+0.11
30 0.1/1/10 17.1£0.11 /23.1£0.16 /37.0+0.29
31 0.1/1/10 16.8+0.20 /22.71£0.29 /36.6+£0.31
32 0.1/1/10 12.1£0.52 /14.1£0.16 /28.0£0.36
39 0.1/1/10 11.1£0.12 /13.1+0.13/19.0£0.16
40 0.1/1/10 12.6£0.20 /15.9+0.31 /28.4£0.11
45 0.1/1/10 11.8£0.50 /14.9+0.11 /27.9+0.31
46 0.1/1/10 12.7+£0.21 /15.8+0.33 /29.31£0.19
47 0.1/1/10 13.1£0.11 / 14.9£0.17 /28.810.44
48 0.1/1/10 12.940.14 /15.8+£0.13 /29.9+0.15
49 0.1/1/10 16.1£0.22 /22.14£0.26 /36.0+£0.36
50 0.1/1/10 15.4+0.14 /21.2+0.18 /35.6£0.17
77 0.1/1/10 15.6+£0.33 /21.8+£0.16 /35.6+£0.26
78 0.1/1/10 16.6£0.41 /22.9+0.32 /36.7+0.11
79 0.1/1/10 16.5£0.12 /22.7£0.17 /36.5£0.05
80 0.1/1/10 16.2+0.13 /22.4£0.19 /36.2+0.09
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wO20091252k424PCT/ | N2008/ 000831 16 70(9) 71(8) P&T(182008000831

(6) 78 (1) 19 86(9) 70(8) 15 (8) 41 (6) 77 (1) 27 00
(>24) 00 (>24) 00 (>24) 00 (>24) 31 (5) 29 00 (>24) 00
(>24) 00 (>24) 00 (>24) 32 (5) 30 00 (>24) 00 (>24) 00
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Basal insulin secretion was observed for all the test compounds at 0-mM glucose concentration.

In vitro Human GLP-1 R agonist activity (Cyclic AMP determination).

The novel peptidomimetics were screened for Human GLP-1receptor (HGLP-1
R) agonist activity (in vitro), using the cAMP cell-based assay, in stably transfected
CHO/ human GLP1R ce}ls. The CHO-K1 cells (CRL 9618) were obtained from
American Type Culture Collection (Rockville, MD). CHO cells were grown in Ham’s
F12 medium containing L-Glutamine (2mM), HEPES (25 mM), NaHCO; (1.1 g/L) and
supplemented with NewBorn Calf Serum (NBCS; 10%), Penicillin (50 U /mi (v/v)) and
Streptomycin (50 ug/ml (v/v)). Cells were split every 3 days 1:8.

Production of Stable CHO Cell Lines expressing the human GLP-1 Receptor.

The ¢cDNA encoding the human GLP-1 receptor was isolated by RT- PCR according to
standard protocol. The full-length ¢cDNA was cloned in pcDNA3.1(+). For the
production of CHO cell lines expressing the GLP-1 receptor, CHO cells were
fransfected with 10 pg of the expression plasmid pcDNA/hGLP-1R using CaPO4
according to the standard protocol (Wheeler, M.B., et al., Endocrinology 1993, 133,
57.). Clones expressing the receptor were generated by G418 (800 pg/ml active, Sigma)
selection. The stable clones were thereafter maintained at 500 ug/ml (G418). The
selected clone was used between passageé 9-25 for cAMP assays.

Determination of cAMP generation.

The CHO cells stably transfected with human GLP-1R were maintained in
Ham’s F12 + 10% NBCS + 500 ug/ml G418 upto a confluency of 70-75%. The cells
were trypsinized using 2 ml of TPVG (0.25% trypsin, 0.53 mM EDTA, 1.38-mM
glucose). |

The trypsin was inactivated using Ham’s F12 medium containing 10% NBCS
and the cells were suspended in 2 ml of complete medium. 2 X 10° cells /well were
then seeded in 12 well platé and the plates were incubated in humidified atmosphere at
37°C for 16 —18 h (Fehmann, H.C., et al., Peptides 1994, 15, 453). The next day the
assay was proceeded, when the cells showed 90-95% confluency. The medium Was
aspirated off from the 12 well plate and the cells were washed once using Ham’s F12 ‘
(plain). The cells were incubated at 37°C with 500 ul of Ham’s F12 + 1% BSA+ 0.125

mM RO-20 for 30 min. After the incubation, the medium was aspirated off and fresh
37
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100 (0.5) 100 (0.5) 47 76(9) 78(8) 12 (8) 55 (6) 79
(1) 49 75(9) 77(8) 14 (8) 45 (6) 81 (1) 50 77(9) 80(8)

woldog/Bs420 (6) 82 (1) 65 76(9) 78(8) 14 (8) 4PCTHAN288/000831

(1) 68 74(9) 75(8) 12 (8) 46 (6) 83 (1) 70 70(9) 71(8)
14" (8) 40 (6) 78 (1) 72 86(9) 70(8) 15 (8) 41 (6) 77
(1) 74 76(10) 78(9) 100 (0.5) 100 (0.5) 100 (0.5) 77

‘ m%&fuirp)(fl'?clﬂ( Bhm19P12 G Bl BN+ 0255 M RO-£6) Was ddiled O4ili0Ful of test

71(9) 100 (0.5) 100 (0.5)
compounds (peptldomlmetlcs) that has been dissolved in water (MilliQ). The cells were

incubated with the test _compounds for 30 min in humidified atmosphere and 37°C.
After the incubation, the medium was removed and cells were washed once with plain
Ham’s F12. Subsequently, the cells were lysed by adding 500 ul of ice cold 0.1 N HCl
to each well and shaking for 30 minutes at 200 rpm. The cells were then scrapped, the
lysate was collected in micro centrifuge tubes and centrifuged at 12000 rpm for 10 min
to remove the debris. 300 ul of supernatant from each micro-centrifuge tube was then
removed into a glass tube and dried under N; for 30 min, for cAMP estimation. The
total cCAMP was estimated from the sample according to the manufacturer’s protocol
using Cyclic AMP immunoassay kit (R&D systems, Minneapolis. MN). The remaining
supernatant is used to determine the protein concentration using micro BCA (Sigma).
Data is calculated as percent of control (Vehicle: water) and expressed as Mean + SD.
The in-vitro human GLP-1 receptor agonistic activities of representative

peptidomimetics are listed in Table 4.

Table 4: In vitro Human GLP-1 R activity (cAMP rélease) of test compounds
(peptidomimetics), shown as % activity with respect to control.
Seq. ID. No. "Concentration of test compounds
InM 10 nM 100 nM 1 uM 10 pM
Exendin-4 88+0. 1 1| 95£0.10 99+0.04 99+0.08 99+0.07
11 99+0.03 | 99+0.01 199+0.06 99+0.09 99+0.11
16 99+0.11 | 99+0.13 99+0.16 ' 99+0.06 . 99+0.10
19 99+0.12 | 99+0.08 v 99+0.11 99+0.12 99+0.16
22 99+0.02 | 99+0.26 99+0.31 99+0.60 99+0.08
29 96+0.09 | 99+0.07 99+0.04 99+0.01 99+0.08
30 38+0.12 | 78%0.15 86+0.18 95+0.03 98+0.09
32 39+0.11 | 80%0.09 88+0.06 96+0.14 99+0.19
39 40+£0.09 | 81+0.07 87i0:04 95+0.01 98+0.08
40 38+£0.11 | 77+0.16 85+0.11 9410.08 - 97+0.05
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62 38+0.12 | 78+0.15 86:0.18 95+0.03 98+0.09
68 39+0.11 | 80+0.09 88+0.06 96+0.14 99+0.19
72 4510.622 84+0.46 90+0.41 99+0.66 99+0.03
77 40+0.09 | 81%0.07 87+0.04 95+0.01 98+0.08
79 6240.11 | 94:+0.09 99+0.06 99+0.14 99+0.19
80 66+0.022 | 97+0.46 99+0.41 99+0.66 9950.03
81 69+0.09 | 98+0.07 99:+0.04 99+0.01 99+0.08
82 7840.12 | 99+0.15 99+0.18 99:+0.03 99+0.09
84 38+0.11 | 77+0.16 85+0.11 94+0.08 97+0.05
101 41+0.09 | 82+0.07 87+0.04 95+0.01 98+0.08
110 38+0.11 | 77+0.16 85+0.11 ‘94£).08 97+0.05
112 39+0.10 | 81+0.08 89+0.09 96+0.11 99:+0.16
114 82+0.22 | 87+0.12 92+0.14 99+0.22 99+0.26
116 55+0.16 | 88+0.13 92+0.11 99+0.07 99+0.09
120 99+0.12 | 99+0.15 99+0.18 99+0.03 99+0.09
130 39+0.10 | 81+0.08 89+0.09 96+0.11 99+0.16
140 5140.03 | 86+0.40 91+0.21 99+0.32 99+0.21
144 55+0.16 | 89+0.05 93+0.09 99+0.02 99+0.04
154 60+0.12 | 92+0.15 98+0.18 99+0.03 99+0.09
156 86+0.11 | 99+0.09 99+0.06 99+0.14 99+0.19
166 96+0.02 | 99+0.46 99+0.41 99+0.66 99:+0.03

39




130 76(9) 78(8) 12 (8) 55 (6) 79 (1) 132 75(9) 77(8)

14 (8) 45 (6) 81 (1) 142 77(9) 80(8) 13 (8) 50 (6) 82
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75(8) 12 (8) 46 (6) 83 (1) 156 70(9) 71(8) 14 (8) 40
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2009/ 125424PCT/ | N2008/ 000831 168 72(9) 70(8) 12 (8) 42

(6) 168 (1) 3¢50 .690] 0325107 U0 (9926t 00T (> 090 (>249+5368
(5) 180 00| (>24) PO (>24) 50 (4) 00|(>24)
178 39+0.12 | 80+0.15 | 86+0.18 95+0.03 98+0.09
180 40+0.11 | 81+0.09 89+0.06 96+0.14 - . 9940.19
185 46+0.022 | 85+0.46 90+0.41 99+0.66 99+0.03
190 41+0.09 | 82+0.07 87+0.04 95+0.01 98+0.08
194 38+0.11 | 77+0.16 |  85%0.11 94+0.08 9740.05
196 39+0.10 | 81+0.08 89+0.09 . 96+0.11 99+0.16
198 82+0.22 | 87+0.12 92+0.14 99+0.22 99+0.26
200 5540.16 | 88%0.13 9240.11 99+0.07 99+0.09
202 99+0.12 | 99+0.15 99+0.18 99+0.03 99+0.09
203 86+0.11 | 99+0.09 99+0.06 99+0.14 99+0.19
204 96+0.02 | 99+0.46 99+0.41 99+0.66 99+0.03
205 | 96£0.09 | 99+0.07 99+0.04 99+0.01 99+0.08
206 39+0.12 | 80+0.15 86+0.18 9540.03 98+0.09
207 40i0.1 1| 81+0.09 89+0.06 96+0.14 99+0.19
210 46+0.022 | 85+0.46 90+0.41 99+0.66 99+0.03
216 93+0.11 | 99+0.09 99+0.06 99+0.14 . 991+0.19
220 93+0.10 | 99+0.46 99+0.41 99+0.66 . 99+0.03
224 . 99+0.06 | 99+0.06 99+0.08 99+0.10 99+0.12
228 99+0.11 99i0.13 99+0.16 99+0.06 . 99+0.10
230 99+0.12 | 99+0.08 199+0.11 99+0.12 99+0.16
235 99+0.02 | 99+0.26 99+0.31 99+0.60 99+0.08
237 96+0.09 | 99+0.07 99+0.04 99+0.01 99+0.08

Based upon, the in-vitro human GLP-1 receptor agonistic activity, ECsq values
were determined for novel peptidomimetics and the comparative dose-response curves
(DRC) for Exendin (ECsp= 0.56 nM) and Seq. ID. No. 38: H-Aib-QGT-(a-Me-2F-Phe)-
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In vitro human glucagon antagonist activity (measurement of inhibition of amount
of Cyclic AMP production, with test peptidomimetics).

The novel peptidomimetics were screened for human glucagon receptor (H-
glucagon-R) antagonistic activity (in vitro), using the cAMP cell-based assay, in stably
transfected CHO/ human glucagon R cells. The CHO-K1 cells (CRL 9618) were
obtained from American Type Culture Collection (Rockville, MD). CHO cells were
grown in Ham’s F12 medium containing L-Glutamine (2mM), HEPES (25 mM),
NaHCO; (1.1 g/L) and supplemented with newborn Calf Serum (NBCS; 10%),
Penicillin (50 U /ml (v/v)) and Streptomycin (50 ug/ml (v/v)). Cells were split every 3
days 1:8.

Production of Stable CHO Cell Lines expressing the human glucagon Receptor.

The cDNA encoding the human glucagon receptor was isolated by RT- PCR
according to standard protocol. The fuil-length cDNA was cloned in
pcDNAZ3.1(Invitrogen). For the production of CHO cell lines expressing the glucagon
receptor, CHO cells were transfected with 10 pg of the expression plasmid pcDNA/ H-
glucagon-R using CaPO4 according to the standard protocol. Clones expressing the
receptor were generated by G418 (800 pg/ml active, Sigma) selection. The stable
clones were thereafter maintained at 500 ug/ml (G418). The selected clone was used
'between passages 9-25 for cAMP assays. ‘
Determination of glucagon antagonistic activity by measuring amount of cAMP
;t)roduction inhibited after addition of test peptidomimetics along with glucagon
peptide.

The CHO cells stably transfected with human glucagon R were maintained in
Ham’s F12 + 10% NBCS + 500 ug/ml G418 upto a confluency of 70-75%. The cells
were trypsinized using 2 ml of TPVG (0.25% trypsin, 0.53 mM EDTA, 1.38-mM
glucose). The trypsin was inactivated using Ham’s F12 medium containing 10% NBCS
and the cells were suspended in 2 ml of complete medium. 2 X 10° cells /well were
then seeded in 12 well plate and the plates were incubated in humidified atmosphere at
37°C for 16 —18 h.The next day the assay was proceeded, when the cells showed 90-
95% confluency. The medium was aspirated off from the 12 well plate and the cells

were washed once using Ham’s F12 (plain). The cells were incubated at 37°C with 500
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206 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32 (5) 207 00
(>24) 00 (>24) 00 (>24) 00 (>24) 26 (5) 208 76(10)
. 100 (0.5) 100 (0.5) 210 75(pEa)iNZovs@dos31
100 (0.5) 100 (0.5) 100 (0.5) 212 77(10) 80(9) 100
(0.5) 100 (0.5) 100 (0.5) 214 76(10) 78(9) 100 (O.5)
100 (0.5) 100 (0.5) 215 00 (>24) 00 (>24) 00 (>24) 00
u]( c?f2143.m?s2F 10) 123 BSAO- 0124 mNMORO20or B0 rhin? Afte® the inédbation, the
221 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32 (5
m@@mm)ms( aspirpted®ff amhifreshomedipm) (plain(Hamjs Bl { 30 B34+ 0.25 mM

RO-20) was added with 5ul of test compounds (peptidomimetics) that has been
dissolved in water (MilliQ), followed by addition of glucagon peptide (as agonist). The

cells were incubated with the peptidomimetics and glucagon peptide for 30 min in

humidified atmosphere and 37 °C. After the incubation, the medium was removed and

cells were washed once with plain Ham’s F12. Subsequently, the cells were lysed by
adding 500 ul of ice cold 0.1 N HCI to each well and shaking for 30 minutes at 200
rpm. The cells were then scrapped, the lysate was collected in micro centrifuge tubes
and centrifuged at 12000 rpm for 10 min to remove the debris. 300 ul of supernatant
from each micro-centrifuge tube was then removed into a glass tube and dried under N;
for 30 min, for cAMP estimation. The total cAMP was estimated from the sample
according to the manufacturer’s protocol using Cyclic AMP immunoassay kit (R&D
systems, Minneapolis. MN). The remaining sﬁpematant is used to determine the protein
concentration using micro BCA (Sigma). Data is calculated as percent of control
(Vehicle: water) and expressed as Mean + SD. The in-vifro human glucagon receptor

antagonistic activities of representative peptidomimetics are listed in Table 5.

Table 5: In vitro Human Glucagon receptor antagonistic activity of test compounds
(peptidomimetics) shown as inhibition of cAMP production (pmol/ml/ug prt) of Glucagon
peptide, by the test compounds, incubated at different concentration, along with saturated
concentration of glucagon peptide.
Seq. ID. No. Concentration of test compounds
| InM 10 nM 100 nM 1 uM 10 uM
Glucagon 23+0.01 | 36x0.09 36.1£0.08 37.240.11 36.9i0..02

5 6+0.02 5+0.04 3+0.14 0 0

9 510.02 34+0.15 0 0 0

11 3+0.04 0 0 0 0

19 0 0 0 0 0

22 1740.12 | 15%0.13 12+0.13 8+0.16 6:0.12

26 154£0.11 | 12+0.13 8;_1-0.09 4+0.01 - 2+0.08
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Omn30 mMno60 mMn 120 mn C57 control
2.1 186 3.1 181 1.1 Exendin (2 nM kg,
wobkbde/128424 128 3.2 145 6.1 Seq.
182 2.1 121 2.9 130 3.1 138 2.4 Seq.

183 1.2 185
i.p) 182 1.3
ID. 6 (20 nMpg/N200RP00831
ID. 12 (30

nMkg, i.p) 181 4.1 117 3.8 117 3.0 117 1.6 Seq.

ID. 15 (30 nM kg, i.p) 180 3.2 119
166 19+0.03 | 17+0.08 15+0.01 14+0.02 1240.11
168 2140.11 | 1940.02 18+0.07 18+0.03 16+0.02
170 6+0.05 | 5+0.04 240.16 0 0
172 440.16 .| 2+0.11 0 0 0
177 0 0 0 0 0
178 0 0 0 0 0
188 540.04 | 3%0.15 1%0.15 0 0
189 340.12 | 1£0.12 0 0 0
191 4+0.05 | 2+0.13 240.12 0 0
192 440.09 | 2+0.12 0 0 0
194 18+0.12 | 1620.11 12+0.13 8+0.12 6+0.18
195 15+0.11 | 12+0.13 8+0.09 4+0.01 240.08
197 14+0.02 | 11x0.03 740.22 340.12 0
199 4+0.06 | 3+0.11 0 0 0
200 10+£0.16 | 8+0.12 610.14 4%0.15 1£0.12
202 9+0.14 | 6+0.14 540.13 3+0.24 0
204 6+0.05 | 5+0.04 240.16 0 0
205 440.16 | 2+0.11 0 0 0
206 0 0 0 0 0
207 0 0 0 0 0
208 540.04 | 3+0.15 120.15 0 0
212 10+0.12 | 8+0.02 6+0.04 4+0.05 1+0.02
218 9+0.11 | 6%0.12 540.14 34022 0
225 540.01 | 2+0.17 0 0 0
228 19+0.03 | 17+0.08 15+0.01 14+0.02 12+0.11
237 21£0.11 | 19+0.02 18+0.07 18+0.03 16+0.02
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10

15

20

worhbds44. p) 182 4.8 118 2.8 116

3.2 117 3.1 118 1.8 Seq. ID. 18 (30 nMkg, i.p) 183
3.6 118 3.3 116 3.2 117 1.9 - Seq. ID 23 (30

2.6 118 PCZ/1S28/000831
ID. 29 (30 nMkg, i.p) 180 1.2 116 3.2 116 3.1 118
1.8 Seq. ID. 30 (30 nMkg, i.p) 183 3 6 117_ 3.3 116
3.2 117 1.4 Seq. ID. 32 (20 nM kg, i.p) Be AT avuol

Stability of peptidomimetics against DPP IV enzyme, human plasma, simulated
gastric fluid, intestinal fluid and liver microsomes.

Different peptidomimetics (final concentration 2 uM) were incubated with
either DPP IV (1: 25 mU) or pooled human plasma (7.5 pL) or simulated gastric fluid
(pH 1.5; composition HC, NaCl and Pepsin) or simulated intestinal fluid (pH 7.5) or .
human liver microsomes, for 0, 2, 4, 6, 12 and 24 h (37 °C; 50 mM triethanolamine-
HCI buffer; pH 7.8). Concentrations of DPP IV enzyme/ human plasma/ simulated
gastric fluid/ simulated intestinal fluid/ human liver microsomes were selected in
preliminary experiments to provide degradation of approximately 50% of Exendin
within 2-4 h, therefore allowiné time-dependent degradation to be viewed over 24 h.
Reactions were terminated by the addition of TFA/H,O (15 mL, 10% (V/V)).l The
reaction products were then applied to a Vydac C,s analytical column (4.6 x 250;mm)'
and the major degradation fragment separated from intact peptidomimetic. The column
was equilibrated with TFA/H,0, at a flow rate of 1 mL/min. Using 0.1% (v/v) TFA in
70% acetonitrile/H,0, the concentration of acetonitrile in the eluting solvent was raised
from 0% to 28% over 10 min and from 28% to 42% over 30 min. The absorbance was
monitored at 206 nm using UV detector and peaks were collected manually prior to
ESI-MS analysis. Area under the curve was measured for test peptidomiinetics and
their metabolites and percentage degradation wereA calculated at each time point over a
period of 24 h. Stability study results of selected peptidomimetics, against DPP 1\Y
enzyme, human plasma, simulated gastric fluid, intestinal fluid and liver microsomes

(in vitro) are listed in Table 6.

Table 6: Stablllty study results of selected peptldomlmetlcs against. DPP IV enzyme, human
plasma, simulated gastric fluid, intestinal fluid and liver microsomes (in vitro)
Seq. ID. No. | DPP IV | Human T Simulated Simulated liver
enzyme” plasma® gastric fluid® intestinal microsomes®
fluid*
EX-4 88 (6.1) 87(6.1) 100 (0.4) 100 (0.2) 100 (0.2)

7 71(8) 69(8) 11(7) 43 (6) 77 (2)

8 00 (>24) 00 (>24) 00 (>24) 00 (>24) 35(5)

12 76(9) 78(8) 14 (8) 43 (6) 80 (1)

14 74(9) 75(8) 12 (8) 46 (6) 83 (1)
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182 3.3 120 3.6 127 3.4 145 2.1 Seq. ID. 40 (20

nM kg, i.p) 180 3.1 122 3.9 129 2.2 140 2.9 Seq.
wol 009/%540420 nM kg, i.p) 179 2.9 121 3.0 129 pc3/1IR2004800831

1.6 Seq. ID. 48 (20 nMkg, i.p) 182 3.3 120 3.6 127

3.4 145 2.1 Seq. ID. 50 (20 nMkg, i.p) 181 3.0 121

3.4 128 2.8
16 70(9) 71(8) 14 (8) 40 (6) 78 (1)
19 86(9) 70(8) 15 (8) 41 (6) 77 (1)
27 00 (>24) 00 (>24) 00 (>24) 00 (>24) 31 (5)
29 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32(5)
30 00 (>24) 00 (>24) 00 (>24) 00 (>24) 33(5)
31 76(10) 78(9) 100 (0.5) - | 100(0.5) . | 100(0.5)
32 75(10) 77(9) 100 (0.5) 100 (0.5) 100 (0.5)
45 77(10) 80(9) 100 (0.5) 100 (0.5) 100 (0.5)
47 76(9) 78(8) 12 (8) 55 (6) 79 (1)
49 | 7509) 77(8) 14 (8) 45 (6) 81 (1)
50. 77(9) 80(3) 13 (8) 50 (6) 82 (1)
65 76(9) 78(8) 14 (8) 43 (6) 80 (1)
68 74(9) 75(8) 12 (8) 46 (6) 83 (1)
70 70(9) 71(8) 14 (8) 40 (6) 78 (1)
72 86(9) 70(8) 15 (8) 41 (6) 77 (1)
74 76(10) 78(9) 100 (0.5) 100 (0.5) 100 (0.5)
77 74(10) 75(9) 100 (0.5) 100 (0.5) 100 (0.5)
78 70(10) 71(9) 100 (0.5) 100 (0.5) 100 (0.5)
79 86(10) 70(9) 100 (0.5) 100 (0.5) 100 (0.5)
80 72(10) 70(9) 100 (0.5) 100 (0.5) 100 (0.5)
81 00 (>24) 00 (>24) 50 (4) 00 (>24) 86 (2)
82 00 (>24) 00 (>24) 55 (4) 00 (>24) 84 (2)
84 00 (>24) 00 (>24) 45 (4) 00 (>24) 85(2)
110 00 (>24) 00 (>24) 43 (4) 00 (>24) 84 (2)
112 00 (>24) 00 (>24) 49 (4) 00 (>24) 82 (2)
114 00 (>24) 00 (>24) 52 (3) 00 (>24) 81 (2)
116 00 (>24) 00 (>24) 43 (4) 00 (>24) 84 (2)
120 00 (>24) 00(>24)  [41(4) 00 (>24) 80 (2)
130 76(9) 78(8) 12 (8) 55 (6) 79 (1)
132 75(9) 77(8) 14 (8) 45 (6) 81 (1)
142 77(9) 80(8) 13 (8) 50 (6) 82 (1)
144 76(9) 78(8) 14 (8) 43 (6) 80 (1)
154 74(9) 75(8) 12 (8) 46 (6) 83 (1)
156 70(9) 71(8) 14 (8) 40 (6) 78 (1)
166 86(9) 70(8) 15 (8) 41 (6) 77 (1)
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141 2.3 Seq. ID. 55 (20 nMkg, i.p) 180 . 3.1 122
3.9 129 2.2 140 2.9 Seq. ID. 60 (20 nMkg, i.p) 179
wWo2009/13324 3.0 129 3.8 142 1.6 Seq. ID. 70 (2Q@TnN2408/000831

i.p) 182 2.8 122 3.2 128 3.4 141 1.7 Seq. ID 75

(5 nMkg, i.p) 181 3.0 123 3.8 128 3.2 146 1.8
Seq. ID. 77 (20 nMkg, i.p) 183 4.9 120
168 72(9) ' 70(8) 12 (8) 42 (6) 78 (1)
178 00 (>24) 00 (>24) 00 (>24) 00 (>24) 35(5)
180 00 (>24) 00 (>24) 50 (4) 00 (>24) 86 (2)
185 00 (>24) 1 00 (>24) 55 (4) 00 (>24) 84 (2)
190 00 (>24) 00 (>24) 45 (4) 00 (>24) 85(2)
194 00 (>24) 00 (>24) "43 (4) 00 (>24) 84 (2)
198 00 (>24) 00 (>24) 49 (4) 00 (>24) 82 (2)
200 00 (>24) 00 (>24) 52 (4) 00 (>24) 81(2)
201 00 (>24) 00 (>24) 43 (4) 00 (>24) 84 (2)
202 00 (>24) 00 (>24) 00 (>24) 00 (>24) 335
203 00 (>24) 00 (>24) 00 (>24) 00 (>24) 31(5)
204 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32(5)
205 00 (>24) 00 (>24) 00 (>24) 00 (>24) 33 (5)
206 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32 (5)
207 00 (>24) 00 (>24) 00 (>24) 00 (>24) 26 (5)
208 76(10) - 78(9) 100 (0.5) . 100 (0.5) 100 (0.5)
210 75(10) 77(9) 100 (0.5) 100 (0.5) 100 (0.5)
212 77(10) 80(9) 100 (0.5) 100 (0.5) 100 (0.5)
214 76(10) 78(9) 100 (0.5) 100 (0.5) 100 (0.5)
215 00 (>24) 00 (>24) 00 (>24) 00 (>24)‘ 32(5)
219 00 (>24) 00 (>24) 00 (>24) 00 (>24) 33(5)
221 00 (>24) 00 (>24) 00 (>24) 00 (>24) 32 (5)
224 00 (>24) 00 (>24) 00 (>24) 00 (>24) 26 (5)
226 74(10) 75(9) 100 (0.5) 100 (0.5) 100 (0.5)
229 70(10) 71(9) 100 (0.5) 100 (0.5) 100 (0.5)
230 86(10) 70(9) 100 (0.5) 100 (0.5) 100 (0.5)
234 72(10) 70(9) 100 (0.5) 100 (0.5) 100 (0.5)
236 00 (>24) 00 (>24) 00 (>24) 00 (>24) 35(5)
a: % degradation of peptidomimetics in 24h when incubated with DPP-IV enzyme and values in
bracket represent half-life (t,), in h;
b: % degradation of peptidomimetics in 24h when incubated with human plasma and values in bracket
represent half-life (t,), in h;
¢: % degradation of peptldomlmetlcs in 24h when incubated with simulated gastric fluid and values in
bracket represent half-life (t,2), in h;
d: % degradation of peptidomimetics in 24h when incubated with simulated intestinal fluid and values
in bracket represent half-life (t,), in h;
e: % degradation of peptidomimetics in 24h when incubated with liver microsomes and values in
bracket represent half-life (t,), in h.
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30

2.8 129 3.0 139 2.0 Seq. ID. 78 (10 nMkg, i.p) 182
2.1 111 2.1 112 2.8 113 2.2 Seq. ID. 80 (10 nM kg,

wo 200912583 2.2 113 2.8 113 2.9 114 2.0 Seq.pdridN2@4/000831

(10 nM kg, i.p) 182 2.3 110 2.3 112 3.0 112 1.9
Seq. ID. 90 (10 nMkg, i.p) 181 2.5 111 3.4 113 3.1
110 .1.8 Seq. ID. 92 (10 nMkg, i.p) 180

In vivo efficacy studies: .
Demonstration of in vivo efficacy (antihyperglycaemic/ antidiabetic activity) of test
compounds (peptidomimetics) in C57BL/6J or db/db mice, both by parenteral (i.p)
and oral routes of administration. '
Animals

Acute single dose 120-min time-course experiments were carried out in male
C57BL/6J or db/db mice, age 8-12 weeks, bred in-house. Animals were housed in
groups of 6 animals per cage, for a week, in order to habituate them to vivarium
conditions (25 + 4 °C, 60-65 % relative humidity, 12: 12 h light: dark cycle, with lights
on at 7.30 am). All the animal experiments were carried out according to the
internationally valid guidelines following approval by the ‘Zydus Research Center

animal ethical committee’.

- Procedure

The in- vivo glucose lowering properties of some of the test compounds
(peptidomimétics) and Exendin-4 were evaluated in C57BL/6J (mild hyperglycemic) or
db/db animal models as described below. Two days prior to the study, the animals were
randomised and divided into 5 groups (n = 6), based upon their fed glucose levels. On
the day of experiment, food was withdrawn from all the cages, water was given ad-
libitum and were kept for overnight fastihg. Vehicle (normal saline) / test / standard
compounds were administered intraperitoneally (i.p.) or orally, on a body weight basis.
Soon after the 0 min. blood collection from each animal, the subsequent blood
collections were done at 30, 60 and 120 or upto 240 min., via retro-orbital route, under
light ether anesthesia (Chen, D., et al., Diabetes Obesity Metabolism, 2005, 7, 307.
Kim, J. G. et al., Diabetes, 2003, 52, 751). ‘

‘ Blood samples were centrifuged and the separated serum was immediately
subjected for the glucose estimation. Serum for insulin estimation was stored at -70 °C

until used for the insulin estimation. The glucose estimation was carried out with

. DPEC-GOD/POD method (Ranbaxy Fine Chemicals Limited, Diagnostic division,

India), using Spectramax-190, in 96-microwell plate reader (Molecular devices
Corporation, Sunnyvale, California). Mean values of duplicate samples were calculated
using Microsoft excel and the Graph Pad Prism software (Ver 4.0) was used to plota 0
min base line corrected line graph, area under the curve (0-120 min AUC) and base line

corrected area under the curve (0 min BCAUC). The AUC and BCAUC obtained from
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4.2 113 3.2 112 2.4 110 1.9 Seq. ID. 94 (10 nM kg,

i.p) 182 4.1 112 3.1 113 2.6 111 1.8 Seq. ID. 96
wo(f0y/oidg, i.p) 181 5.1 120 3.8 128 2.2 14211N268/000831

Seq. ID. 100 (50 nMkg, i.p) 180 5.2 119 3.2 129

2.6 148 1.8 WD 2009/ 125424PCT/ 1 N2008/ 000831 Seq. ID.

103 (50 nM kg, i.p) 182 5.3 121 3.3 127

graphs were analyzed for one way ANOVA, followed by Dunnett’s post'test, using
Graph Pad prism software. Furthermore,_the insulin estimation was carried out using rat
/ mouse insulin ELISA kit (Linco research, Missouri USA). Changes in the blood
glucose levels, at 0, 30, 60 and 120 min, with selected peptidomimetics are shown in

Table 7 (via ip route of administration) and Table 8 (via oral route of administration)

respectively.

Table 7: Acute single dose 120-min time-course experiments, in male C57BL/6] mice
(in vivo glucose reduction); n=8, all values are Mean + SEM, via intraperitonial (i.p.)
route of administration.

Treatment group 0 min - 30 min 60 min 120 min
C57 control 183 +| 1.2 | 185 +| 2.1 186 | ={ 3.1 | 181 | £ 1.1
Exendin (2 nM/kg, i.p) 182 || 13 [ 111 [ £[22 | 128 {+]32 | 145 | | 6.1
Seq. ID. 6 (20 nM/kg, i.p) 182 | +| 2.1 | 121 | =[29 [130 | £[3.1 {138 | £| 24
Seq. ID. 12 (30 nM/kg, i.p) — 181 | |41 | 117 [+|3.8 [ 117 [ =30 [117 [£|16
Seq. ID. 15 (30 nM/kg, i.p) 180 | +|32 | 119 |+[32 |117 | £|3.1 | 118 [ =[18
Seq. ID. 18 (30 nM/kg, i.p) 183 | |36 | 118 | £33 |116 |£|32 | 117 || 19
"Seq. ID. 23 (30 nM/kg, i.p) 182 || 48 [118 |[]28 |116 | +]|2.6 | 118 || 1.2
Seq. ID. 29 (30 nM/kg, i.p) 180 | =| 12 | 116 |=+|32 | 116 | +|3.1 | 118 | |18
Seq. ID. 30 (30 nM/kg, i.p) 183 +|36 | 117 | £33 |[116 | £[(32 [117 | x| 14
Seq. ID. 32 (20 nM/kg, i.p) 182 [+]33 | 120 |+|3.6 | 127 |+|3.4 | 145 |£|21
Seq. ID. 40 (20 nM/kg, i.p) 1180 [=[31 | 122 [=[39 | 129 [ |22 [140 | £[29
Seq. ID. 45 (20 nM/kg, i.p) 179 | +|29 [121 |=[3.0 | 129 |£[3.8 {142 | x| 16
Seq. ID. 48 (20 nM/kg, i.p) 182 | |33 | 120 | |36 | 127 |+|34 | 145 | |21
Seq. ID. 50 (20 nM/kg, i.p) 181 | £| 3.0 | 121 |£|34 | 128 | £|2.8 | 141 | |23
Seq. ID. 55 (20 nM/kg, i.p) 180 | £| 3.1 | 122 | =|39 | 129 | |22 | 140 [ £[29
Seq. ID. 60 (20 nM/kg, i.p) 179 ﬂ:'2.9 121 +]3.0 | 129 | £[ 3.8 | 142 | £| 1.6
Seq. ID. 70 (20 nM/kg, i.p) 182 | +| 28 | 122 | +|32 | 128 | £|34 | 141 [+ 17
Seq. ID. 75 (5 nM/kg, i.p) 181 | |30 | 123 |+|38 |128 |£|32 | 146 |%| 18
Seq. ID. 77 (20 nM/kg, i.p) 183 | £|/49 | 120 |x[28 |129 [+]3.0.]139 |{%]|2.0
Seq. ID. 78 (10 nM/kg, i.p) 182 | %] 2.1 111 +| 2.1 112 | £} 28 | 113 [ £]| 2.2
Seq. ID. 80 (10 nM/kg, i.p) 183 | |22 | 113 || 28 | 113 |+]|29 | 114 | £|20
Seq. ID. 84 (10 nM/kg, i.p) 182 | £| 23 | 110 | *|23 | 112 | |30 | 112 | £|19
Seq. ID. 90 (10 nM/kg, i.p) 181 +125 [ 111 | £]34 | 113 | £[3.1 | 110 [ £]| 1.8
Seq. ID. 92 (10 nM/kg, i.p) 180 | |42 [ 113 | |32 | 112 [+]|24 [ 110 || 19
Seq. ID. 94 (10 nM/kg, i.p) 182 | +| 4.1 | 112 | £f 3.1 113 [ £ 26 | 111 | £]| 1.8
Seq. ID. 96 (50 nM/kg, i.p) 181 +| 51 {120 |[+]3.8 | 128 | £[22 [149 | x| 1.6
Seq. ID. 100 (50 nM/kg, i.p) 180 | £| 52 | 119 | +|32 | 129 | |26 | 148 |+| 18
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2.8 149 2.0 Seq.
3.1 130 2.3 148
wO208/12264 2.9 138

ID. 108 (50 nM kg,
2.2 Seq.
2.4 149 2.0 Seq.

ID. 110 (5 nM kg,

i.p) 183 5.1 122
i.p) 180

ID. 112 (Pe9/1N2008/000831

nMlcg, i.p) 181 5.3 119 3.0 128 2.6 147 1.9 Seq.

ID. 114 (5 nMkg, i.p) 179 5.0 120 3.6 129 2.0 148

1.7 Seq. ID. 116 (50 nMkg, i.p) 184 5.0 122

Seq. ID. 103 (50 nM/kg, i.p) 182 [£]53 | 121 [=+[33 [127 [+]28 149 [+[2.0
Seq. ID. 108 (50 nM/kg, i.p) 183 | =|51 | 122 | £|3.1 | 130 [|23 | 148 | £[22
Seq. ID.110 (5 nM/kg, i.p) 180 | x| 52 | 120 | +|29 | 138 || 24 | 149 | | 2.0
Seq. ID. 112 (50 nM/kg, i.p) 181 | %|53 | 119 | |30 | 128 |+]26 | 147 || 19
Seq. ID. 114 (5 nM/kg, i.p) 179 | £| 50 | 120 | £| 3.6 | 129 [ |20 | 148 [ |17
Seq. ID. 116 (50 nM/kg, i.p) 184 | |50 | 122 |+|38 | 128 | |21 |149 | £[23
Seq. ID. 120 (30 nM/kg, i.p) 182 | +|51 | 118 |+ 21 | 116 |+|22 | 118 | |24
Seq. ID. 130 (30 nM/kg, i.p) 181 |+|52 | 119 | £]|26 | 117 | =] 21 | 119 [£[23
Seq. ID. 132 (30 nM/kg, i.p) 180 | |53 | 118 |*|28 [118 || 24 | 118 [ |21
Seq. ID. 142 (30 nM/kg, i.p) 183 | |49 | 117 |+|25 | 116 | +|23 [ 119 [£[20
Seq. ID. 144 (30 nM/Kg, i.p) 182 | |48 | 118 |=|28 |116 | |26 | 118 | £| 12
Seq. ID. 154 (30 nM/kg, i.p) 181 | |41 | 117 |=[38 [117 |£]|3.0 | 117 [£] 1.6
Seq. ID. 156 (30 nM/kg, i.p) 180 -| £| 32 | 119 |*|32 |[117 |£|3.1 | 118 |+| 18
Seq. ID. 166 (30 nM/kg, i.p) 183 | *|3.6 | 118 | £33 | 116 | x| 3.2 | 117 [£] 1.9
Seq. ID. 168 (20 nM/kg, i.p) 182 | |33 | 120 | £|3.6 | 127 || 3.4 | 145 | [ 2.1
Seq. ID. 170 (20 nM/kg, i.p) 181 | |30 | 121 |=+|34 |128 |=|28 | 141 [£]23
Seq. ID. 180 (20 nM/kg, i.p) 180 | |31 | 122 |=|39 | 120 |=|22 | 140 | £| 29
Seq. ID. 185 (20 nM/kg, i.p) 179 |+ 29 | 121 | |30 129 [=[38 [142 || 16
Seq. ID. 186 (20 nM/kg, i.p) 182 | +| 28 | 122 |=+|32 |128 |+|3.4 | 141 [£] L7
Seq. ID. 187 (10 nM/kg, i.p) 181 | +| 3.0 | 123 |+|3.8 |128 |+|32 |146 | +| 1.8
Seq. ID. 188 (10 nM/kg, i.p) 183 | £|49 | 120 | |28 |[129 [=|3.0 [139 [+[20
Seq. ID. 190 (10 nM/kg, i.p) 182 | £| 2.1 | 121 | *[29 | 130 | +|3.1 | 138 | |24
Seq. ID. 192 (10 nM/kg, i.p) 180 | |25 | 110 |=[26 | 111 |+|32 [112 [£]23
Seq. ID. 193 (10 nM/kg, i.p) 182 || 2.1 | 111 | +|21 | 112 | £|28 [113 [ £]22
Seq. ID. 194 (10 nM/kg, i.p) 183 | |22 | 113 | =|28 |113 |£]|29 [ 114 | £[20
Seq. ID. 195 (10 nM/kg, i.p) 182 | |23 | 110 |+|23 [ 112 | %30 |112 [£][19
Seq. ID. 196 (50 nM/kg, i.p) 181 | |25 | 111 |£|34 [113 || 3.1 [ 110 || 1.8
Seq. ID. 197 (50 nM/kg, i.p) 180 | |42 | 113 | +|32 | 112 |£|24 | 110 | +| 1.9
Seq. ID. 198 (50 nM/kg, i.p) 182 || 4.1 |112 |+|3.1 | 113 |£]|26 | 111 [£]18
Seq. ID. 199 (50 nM/kg, i.p) 181 | |51 | 120 |+|3.8 |128 |+]|22 [ 149 || 1.6
Seq. ID. 200 (50 nM/kg, i.p) 180 | =|52 | 119 | +|32 | 129 [+[26 | 148 || 1.8
Seq. ID. 201 (5 nM/kg, i.p) 182 | |53 | 121 | £33 |127 |+|28 [ 149 || 2.0
Seq. ID. 202 (50 nM/kg, i.p) 183 || 5.1 | 122 | =|3.1 | 130 |£]23 [ 148 | %[22
Seq. ID. 204 (10 nM/kg, i.p) 180 | |52 | 120 .| |29 | 138 || 24 | 149 | |20
Seq. ID. 205 (50 nM/kg, i.p) 181 | |53 | 119 |+|3.0 | 128 | |26 | 147 | [ 19
Seq. ID. 206 (50 nM/kg, i.p) 179 | 2|50 | 120 | *|3.6 | 129 | |20 | 148 [ | 1.7
Seq. ID. 207 (50 nM/kg, i.p) 184 | |50 | 122 |+|3.8 |128 | |21 | 149 [%|23
Seq. ID. 208 (30 nM/kg, i.p) 181 | |53 | 119 | =|3.0 |128 | |26 | 147 || 1.9
Seq. ID. 215 (10 nM/kg, i.p) 179 | £|50 | 120 | |36 |129 [=|20 | 148 |[=| 1.7
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3.8 128 2.1 149 2.3 Seq. ID. 120 (30 nMkg, i.p) 182
5.1 118 2.1 116 2.2 118 2.4 Seq. ID. 130 (30 nM kg,
woi2opy12381 5.2 119 2.6 117 2.1 119 2.3 SeqPCIrN20b8800831
(30 nMkg, i.p) 180 5.3 118 2.8 118 2.4 118 2.1
Seq. ID. 142 (30 nMkg, i.p) 183 4.9 117 2.5 116

2.3 119 2.0 Seq. ID. 144 (30 nMkg, i.p)

Seq. ID. 225 (10 nM/kg, i.p) 184 | +[50 |[122 |=+[38 | 128 |+|2]1 [149 | £|23
Seq. ID. 235 (10 nM/kg, i.p) 182 || 5.0 | 118 | £|21 | 116 [£|22 [118 [ |24
Table 8: Acute single dose 120-min time-course experiments, in male C57BL/6J mice
(in vivo glucose reduction), with selected peptidomimetics; n=8, all values are Mean +
SEM, via oral route of administration _

Treatment group 0 min 30 min 60 min - 120 min
C57 control 185 | ] 2.1 189 | +| 1.1 191 | +£| 3.2 (179 | £| 1.4
Seq. ID. 11 (2 uM/kg, oral) 184 | £|22 | 118 |%|33 [112 | %[44 [110 [£[29
Seq. ID. 15 (2 uM/kg, oral) 183 | +l24 | 116 [=+|3.1 [112 %48 | 110 | £]|25
Seq. ID. 18 (2 uM/kg, oral) 185 | +}23 | 115 | (3.8 [113 |£149 [109 | £} 2.2
Seq. ID. 24 (2 uM/kg, oral) 183 | (23 | 119 | £[3.0 [112 |£|43 | 109 | |26
Seq. ID. 28 (2 uM/kg, oral) 183 | +f21 [118 | £|34 | 113 |+|46 | 111 [+|28
Seq. ID. 29 (2 uM/kg, oral) 184 |+|25 | 118 |+|3.6 | 113 [£[42 |110 | =[24
Seq. ID. 30 (2 uM/kg, oral) 183 | |24 | 119 |=|3.1 | 112 [=[48 | 110 [=[25
Seq. ID. 31 (2 uM/kg, oral) 185 | £{23 |[116 |=|3.8 | 113 |£|49 | 109 | £ 2.2
Seq. ID. 32 (2 pM/kg, oral) 181 (2|25 [ 117 2|33 | 112 [£|40 | 108 | %] 29
Seq. ID. 44 (1 uM/kg, oral) 182 | £|25 | 116 | |31 [ 113 [£[41 [110 [£[28
Seq. ID. 54 (2 pM/kg, oral) 184 | |22 | 118 | £33 |112 | |44 [ 110 | £[29
Seq. ID. 77 (2 uM/kg, oral) 183 | £[2.1 | 118 | +[34 [113 |£|4.6 {111 | £|28
Seq. ID. 80 (0.5 uM/kg, oral) 184 | =|25 | 115 |£|3.6 |113 |+|42 | 110 [%|24
Seq. ID. 84 (2 uM/kg, oral) 183 ({24 | 116 |+{3.1 [112 |£|48 | 110 | £[25
| Seq. ID. 116 (2 uM/kg, oral) 185 |£[21 [115 | £[28 [112 | £|49 | 111 | £|22
Seq. ID. 120 (2 uM/kg, oral) 184 | =25 [ 115 |16 | 113 [ 2|32 | 110 | |24
Seq. ID. 130 (2 pM/kg, oral) 183 | |24 | 116 | +|3.1 | 112 |+ 48 | 110 | =[25
Seq. ID. 142 (2 uM/kg, oral) 185 | £]23 | 115 +/38 [113 | +|49 {109 | £[22
Seq. ID. 154 (2 pM/kg, oral) 181 | |25 | 117 | £|3.3 |112 | |40 | 108 | |29
Seq. ID. 168 (1.5 uM/kg, oral) 183 | |20 | 117 |£| 1.1 | 112 [£[ 1.1 [110 [ [ 1.8
Seq. ID. 180 (2 pM/Kg, oral) 184 | |22 | 118 |=[33 | 112 | £|44 [ 110 | £[29
Seq. ID. 190 (2 pM/kg, oral) 183 | |21 | 118 |£|34 | 113 |+|46 | 111 |%[28
Seq. ID. 202 (2 pM/kg, oral) 184 | |25 | 115 | £|3.6 113 |+|42 | 110 [=|24
Seq. ID. 207 (2 uM/kg, oral) 183 | +| 24 | 116 |+|3.1 | 112 |+|48 [110 | £|25
Seq. ID. 225 (2 pM/kg, oral) 183 | |23 | 119 | £|3.0 112 [%]|43 [ 109 [ =26

Some of the baseline corrected serum glucose levels, as representative figures
are shown, after acute treatment with Seq. ID. No. 38 (H-Aib-QGT-(a-Me-2F-Phe)-TSD-

5  Bip(OMe)-(ADMP)), at different doses (2 /5 /8 /10 /15 nM /Kg), in C57 mice, via ip
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182 4.8 118 2.8 116 2.6 118 1.2 Seq. ID. 154 (30
nMkg, i.p) 181 4.1 117 3.8 117 3.0 117 1.6 Seq.

wol 4009/594( 30 NnM kg, i.p) 180 3.2 119 3.2 1PET/IR2008/000831

118 1.8 Seq. ID. 166 (30 nMkg, i.p) 183 3.6 118
3.3 116 3.2 117 1.9 Seq. ID. 168 (20 nM kg, i.p) 182
3.3 120 3.6 127 3.4 -

route of administration (Figure 4), .via oral route of administration at 100 / 200 / 500 /
1000/ 2000 nM/ Kg dose (Figure 5) or in db/db via oral route of administration at 1000
and 2000 nM / kg dose (Figure 6). The Figure 7 represents the change in serum insulin
levels after acute oral administration of vehicles / test compounds (Seq. ID. No. 10 (H-(a-Me-
Pro)-QGTFTSD-Bip(OMe)-(ADMP)), 20 (H-Aib-QGTFTSD—Bip(OMe)—(AMCB)) and 25 (H-
(APP)-QGTFTSD-Bip(OMe)-(APPA)), in C57BL/6J mice at 0.5/ 1/2 uM/ Kg dose (in vivo).
Overview on in vitro and in vivo results of peptidomimetics:

As described above, all the peptidomimetics prepared in the present invention

were evaluated in vitro and in vivo and the data of selected peptidomimetics were
presented in above section as exampleés of representative peptidomimetics. In RIN 5F
(rat insulinoma) cell based assay, all the peptidomimetics showed only glucose-
dependent insulin secretion, in the range of 1-10 nM concentration (Table 3), thereby
these class of peptidomimetics are likely to be devoid of hyperglycemic episodes,
which is commdnly observed with other class of insulin secretagogues, such as
sulfonylureas. In human glucagon receptor assay, in vifro antagonistic activity of
peptidomemtics were estimated by measuring the inhibition of amount of cAMP
production, with test peptidomemtics, when incubated along with the glucagon peptide.
As shown in the Table 5, in general, all the peptidomimetics showed significant
glucagon receptor antagonistic activity, in the range of 1nM to 1000 nM. In HGLP-1R .
assay, the novel peptidomimetics showed concentration dependent cAMP production
(in vitro GLP-1 agonist activity), in the range of 1-100 nM concentration (Table 4).
This dual nature of peptidomimetics (antagonist of the glucagon réceptor and agonist of
the GLP-1 receptor), make them ideal candidate for the safe and effective treatment of
type 2 diabetes and associated metabolic disorders.
Stability study results of selected peptidomimetics against DPP-IV enzyme, human
plasma, simulated gastric and intestinal fluid and liver micfosomes, indicates that most
of the peptidomimeﬁcs are stable against DPP-IV enzyme, when incubated upto 24 hrs.
Similarly, in human plasma, simulated gastric and intestinal fluid, most of the
peptidomimetics were found to be stable, when incubated upto 24 hrs. Incubation of
peptidomimetics with liver microsomes showed significant stability and only 26-35%
degradation were observed in 24 hrs, indicated that some of the peptidomimetics could
be delivered by oral route of admin'istration.

In vivo antihypqrglycaemic / antidiabetic activity of peptidomimetics, both by

parenteral and oral route of administration were determined in C57 or db/db mice,
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145 2.1 Seq. ID. 170 (20 nMkg, i.p) 181 3.0 121
3.4 128 2.8 141 2.3 Seq. ID. 180 (20 nMlcg, i.p)

wolf0v/128424 122 3.9 129 2.2 140 2.9 Seq. |D. ptBANG®B/000831

nMkg, i.p) 179 2.9 121 3.0 129 3.8 142 1.6 Seq.
ID. 186 (20 nMkg, i.p) 182 2.8 122 3.2 128 3.4 141
1.7 Seq. ID. 187 (10 nMkg, i.p) 181 3.0 123

using acute-single-dose 120/ 240-min time course experiment. As shown in Table 7,
most of the peptidomimetics are active via i.p. route of administration, in the dose
range of 5-50 nM, while orally, some of the selected peptidomimetics (Table 8) are
active in the range of 0.5-2 uM/kg dose. Thus novel peptidomimetics exhibit glucagon
antagonistic and GLP-1 agonistic activity and are orally bioavailable, which make them
ideal candidate for the safe and effective treatment of type 2 diabetes and associated

metabolic disorders.

Utilities:

In a preferred embodiment, the present invention provides a method of making
a peptidomimetic, that function both as an antagonist of the glucagon receptor and
agonist of the GLP-1 receptor having different degree of affinity/ selectivity towards
both the receptors and useful for reducing circulating glucose levels and for the
treatment of diabetes. '

The synthetic peptidomimetics described in the present embodiment exhibit
desirable in vitro glucagon antagonistic and GLP-1 agonist activity in CHO cells
transfected with human glucagon or HGLP-1R, in nM concentration, and in vivo, some
of the peptidomimetics showed glucose dependent insulin release and reduces fasting
hyperglycemia, without causing hypoglycemia, when tested in different diabetic animal
modéls, such as hyperglycemic C57 mice and db / db mice.

Novel peptidomemtics of present invention showed increased stability against
various proteolytic enzymes and due to increased stability and short chain length, such
peptidomimetics can also be delivered by oral route of administration, along with other
invensive and non-invensive routes of administration.

The novel peptidomimetics of the present invention can be formulated into
suitable pharmaceutically acceptable compositions by combining with suitable
excipients as are well known.

The pharmaceutical composition is provided .by employing conventional
techniques. Preferabiy the composition is in unit dosage form containing an effective
amount of the active component, that is, the peptidomimetics of formula (I) either alone
or combination, according to this invention.

The quantity of active component, that is, the peptidomimetics of fqrmulé 1))
according to this invention, in the pharmaceutical composition and unit dosage form

thereof may be varied or adjusted widely depending upon the particular application
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3.8 128 3.2 146 1.8 Seq. ID. 188 (10 nMkg, i.p) 183
4.9 120 2.8 129 3.0 139 2.0 Seq. ID. 190 (10 nM kg,

woi2o@y12882 2.1 121 2.9 130 3.1 138 2.4 Seq.rciridN20b9800831

(10 nMkg, i.p) 180 2.5 110 2.6 111 3.2 112 2.3
Seq. ID. 193 (10 nMkg, i.p) 182 2.1 111 2.1 112
2.8 113 2.2 Seqg. ID. 194 (10 nMkg, i.p) 183

method, the potency of the particular peptidomimetics and the desired concentration.
Generally, the quantity of active component will range between 0.5 % to 90 % by
weight of the composition..

Accordingly, the peptidomimetics of the present invention can be administered

‘to mammals, preferably humans, for the treatment of a variety of conditions and

disorders, including, but not limited to, treating or delaying the progression or onset of
diabetes (preferably type II, impaired glucose tolerance, insulin resistance and diabetic
complications, such as nephropathy, retinopathy, neuropathy and cataracts),
hyperglycemia, hyperinsulinemia, hypercholesterolemia, elevated blood levels of free
fatty acids or glycerol, hyperlipidemia, hypertriglyceridemia, wound healing, tissue
ischemia, atherosclerosis, hypertension, intestinal diseases (such as necrotizing
enteritis, microvillus inclusion disease or celic disease). The peptidomimetics of the
present invention may also be utilized to increase the blood levels of high-density
lipoprotein (HDL). '

.In addition, the conditions, diseases collectively referenced to as ‘Syndrome X’
or metabolic syndrome as detailed in Johannsson G., J., Clin. Endocrinol. Metab.,
1997, 82, 727, may be treated employing the peptidomimetics of the invention. The
peptidomimetics of the present invention may optionally be used in combination with
suitable DPP-IV inhibitors for the treatment of some of the above disease states either
by administering the compounds sequentially or as a formulation containing the
peptidomimetics of the present invention along with a suitable DPP-IV inhibitors.

No adverse effects were observed for any of the mentioned peptidomimetics of
invention. The compounds of the presentA invention §howed good glucose serum-
lowering activity in the experimental animals used. These peptidomimetics are used for
the testing/ prophylaxis of diseases caused by hyperinsulinemia, hyperglycemia such as

NIDDM, metabolic disorders, since such diseases are inter-linked to each other.
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2.2 113 2.8 113 2.9 114 2.0 Seq. ID. 195 (10

nMlcg, i.p) 182 2.3 110 2.3 112 3.0 112 1.9 Seq.
wol 1009/1864(50 nM kg, i.p) 181 2.5 111 3.4 113cTAN2003D00831

1.8 Seq. ID. 197 (50 nMkg, i.p) 180 4.2 113 3.2 112

2.4 110 1.9 Seq. ID. 198 (50 nMkg, i.p) 182 4.1 112

3.1 113 2.6 111

We claim:
1. An isolated peptidomimetics having a sequence of Formula (I), including its
tautomers, solvates

A-Zy-2y-Z3-Z4-Zs-Zs-Z7-Zs-Zo-Z10-Z11-B
M

wherein,
A represents the groups -NH-R; R3-CO-, R3-O-CO- or R3-SO,- wherein R, represents
hydrogen, or optionally substituted linear or branched (C;-Cio) alkyl chain; Rj is
selected from linear or branched (C;-Cyo) alkyl, (C3-Cs) cycloalkyl, aryl, heteroaryl or
arylalkyl groups; B represents -COOR;, -CONHR; or CH,OR;, wherein R; represents
H, optionally substituted groups selected from linear or branched (C;-Cyo) alkyl, aryl or
aralkyl groups; Z; to Z;, represent natural or unnatural amino acids, linked together by
" amide bond, wherein Z, represents L-Histidine (H), D-Histidine (¢H) or Urocanic acid

(UA);

\NH

OH

O
urocanic acid (UA)

Z represents a naturally or unnaturally occurring amino acids selected from the group
comprising of L-Serine (S), D-Serine (dS), L-Alanine (A), D-Alanine (dA), a-methyl
proline (a-Me-Pro), a-amino-isobutyric acid (Aib), 1-amino cyclopropane carboxylic

acid (ACP), 1-amino-cyclopentanecarboxylic acid (APP);

Y%

HoN COOH HoN COOH
, (ACP) 3 . (APP)
Z3 represents L-Glutamine (Gln; Q), D-Glutamine (dQ) or compounds of formula II
(CNB or Hfl);
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1.8 Seq. ID. 199 (50 nMkg, i.p) 181 5.1 120 3.8 128
2.2 149 1.6 Seq. ID. 200 (50 nMkg, i.p) 180 5.2 119

woR08y/3%4 2.6 148 1.8 Seq. ID. 201 (5 nM kg, PcTAN2008200831

5.3 121 3.3 127 2.8 149 2.0 Seq. ID. 202 (50 nM kg,
i.p) 183 5.1 122 3.1 130 2.3 148 2.2 Seq. ID. 204
(10 nMkg, i.p) 180 5.2 120 2.9

CN .  CF;
CF;
OH OH
HoN H,N
(6]
2-Amino-4-cyano-butyric acid (CNB) Hexafluoroleucine (Hf1)
Formula II

Z4 represents Glycine (G) or the unnatural amino acids’' 1-amino cyclopropane
carboxylic acid (ACP) or 1-amino-cyclopentanecarboxylic acid (APP);

Zs represents a naturally or nonnaturally occurring amino acid comprising a hydroxyl
.side chain; a preferred Zs is L-Threonine (T), D-Threonine (dT), L-Allo-threonine
(allo-Thr; allo-T), D-Allo-threonine (d-allo-Thr; d-allo-T);

Zs represents a naturally or unnaturally occurring amino acid having a disubstituted
alpha carbon having two side chains, wherein each of them may independently be an
optionally substituted alkyl or aryl or an aralkyl group wherein the substituents may be
selected from one or more alkyl groups or one or more halo groups;

Z; and Zg independently represents a naturally or non-naturally occurring amino acid
comprising a hydroxyl side chain;

Zy independently represent a naturally or nonnaturally occurring amino acid having an
amino acid side chain comprising an acidic group; Z;o represents L or D unnatural

amino acid of formula III (a-c);

Bip(OMe) a-Me-Bip(OMe) N(Me)-Bip(OMe)
Illa 1Ib Ilic
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138 2.4 149 2.0 Seq. ID. 205 (50 nMkg, i.p) 181

5.3 119 3.0 128 2.6 147 1.9 Seq. ID. 206 (50 nM kg,
woi20012572 5.0 120 3.6 129 2.0 148 1.7 Seq.pdriN2@R/600831

(50 nMkg, i.p) 184 5.0 122 3.8 128 2.1 149 2.3

Seq. ID. 208 (30 nMkg, i.p) 181 5.3 119 3.0 128

2.6 147 1.9 Seq. ID. 215 (10 nMKkg, i.p) 179

Z represents L or D unnatural amino acid of formula IV (a-l);

Cl

2F-APPA 2,4-diF-APPA 2CF3-APPA 2CF;, 4F-APPA
Ve Ve ivg _ IVh

CF3 OMe

2F, ACF3-APPA 2CI-APPA 2,4-diCl-APPA 2Cl, 40Me-APPA
IVi Vj VK \Y|

2. A compound of formula 1 as claimed in claim 1, wherein Zs represents the groups
Phe (F.), alpha-methyl-phenylalanine (-d-Me-Phe-), alpha-methyl-2-
fluorophenylalanine (-a-Me-2F-Phe-) or alpha-methyl-2,6-diflurophenylalanine (-
o-Me-2,6-F-Phe-) or 2-fluorophenylalanine (-2F-Phe-).

3. A compound of formula 1 as claimed in claim 1 wherein each of Z; & Zg is selected

from threonine, serine, 1-amino cyclopropane carboxylic acid.
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5.0 120 3.6 129 2.0 148 1.7 WO
2009/ 125424PCT/ | N2008/ 000831 Seq. ID. 225 (10 nMAcg,

WO 200912584 5.0 122 3.8 128 2.1 149 2.3 Seq.pdiaN2@8moos31

(10 nMkg, i.p) 182 5.1 118 2.1 116 2.2 118 2.4
Tabl e 8: Acute single dose 120-mn tine-course
experinments, in male C57BL/6J mce (in vivo glucose

4.7 adeshpSund. ofotulael 8¢ ERENGERL E1dRAT1 Whirel;, 7938 seladtbd from L-
val ues are Mean SEM via oral route of admnistration

Tﬁeamtre ncldgm,d@rﬁ@pmtw agl (#FPp) oseompepngs of farmulssit.
n‘t((rglcl)llfﬂw of formul iiau‘}le(} %I'claﬁn% v@lze?eln]thé1 a@?%rodp[}s selected

ora
from phenyl, napthyl, 1ndanyl, fluorenyl or biphenyl, groups; the heteroaryl group is

selected from pyridyi, thienyl, furyl, imidazolyl, benzofuranyl groups;

6. A compound of formula (I) of claim 1, wherein the amide bond between Zy and Z;o
or Zyo and Z;; or Zo-Z,, is further N-methylated, represented by ‘(NMe)’.

7. A compound of formula (I) of claim 1 wherein the amide bond between Zo and Z;o

or Zio and Z1, or Ze-Z,; further is a thioamide bond.

‘8. A compound of formula (I) of claim 7 wherein further the thioamide bond between

Zo and Z;¢ or Z;9 and Zn or Zo-Z,1 is reduced to a ‘—CH,-’ bond.
9. A compound of formula 1

A-Zl-Zz-Z3-Z4-Z5-Z6-Z7-Zg-29-z10-Z1 1-B
| @

wherein,

‘A’ represents the groups —NH- R1 R3-CO-, R3-O-CO- or R3-SO,- wherein R,
represents hydrogen, or optionally substituted linear or branched (C;-Cyo) alkyl chain; -
R; is selected from linear or branched (C;-Cy) alkyl, (C3-Cg) cycloalkyl, aryl,
heteroaryl or arylzilkyl groups; B represents -COOR;, -CONHR; or CH,OR;, wherein
R; represents H, optionally substituted groups selected from linear or branched (C;-Cio)
alkyl group, aryl or aralkyl groups; Z, represents L-Histidine (H), D-Histidine (4dH) or
Urocanic acid (UA); Z, is selected from L-Serine, D-Serine, L-alanine, D-alanine, o-

amino-isobutyric acid, 1-amino cyclopropane carboxylic acid;

Y

HoN COOH HoN COOH
(ACP) (APP) '
Z3 represents L-Glutamine (Gln; Q), D-Glutamine (dQ) or compounds of-formula 11
(CNB or Hfl).
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2.2 118 3.3 112 4.4 110 2.9 Seq. ID. 15 (2 gM kg,
oral) 183 2.4 116 3.1 112 4.8 110 2.5 Seq. ID. 18
wo(2Bodlivkdeg, oral) 185 2.3 115 3.8 113 4.9 10QT1/1R2M@8/000831
Seq. ID. 24 (2 uMkg, oral) 183 2.3 119 3.0 112 4.3
109 2.6 Seq. ID. 28 (2 "AM kg, oral) 183 2.1 118

3.4 113 4.6 111

CN CF,
CF,
OH : OH
H,N H,N
(6]
2-Amino-4-cyano-butyric acid (CNB) Hexafluoroleucine (Hf1)
Formula 11

Z4 represents Glycine (G) or the unnatural amiho acids l-amino cyclopropane
carboxylic acid (ACP) or 1-amino-cyclopentanecarboxylic acid (APP); Zs represehts L-
5  Threonine (T), D-Threonine (dT), L-Allo-threonine (allo-Thr; allo-T), D-Allo-
threonine (d-allo-Thr; d—al-ld-T); Zs represents phenylalanine (Phe; F), alpha-methyl-
phenylalanine (-a-Me-Phe-), alpha-methyl-2-fluorophenylalanine (-a.-Me-2F-Phe-),
alpha-methyl-2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-) or 2-fluorophenylalanine (-

2F-Phe-);
. - F. F. F
F |
H,N I E(DH H,N ‘ COOH HN ‘ ECOOH HoN COOH
a-Me-Phe a-Me-2F-Phe a-Me-2,6-F-Phe 2F-Phe
10 .
Z; and Zg are independently selected from Threonine, Serine, 1-amino cyclopropane
- carboxylic acid (ACP); Zs is selected from L-Aspartic acid (D), D-Aspartic acid (dD)
or compounds of formula II; Z,y represents L or D unnatural amino acid of formula
III (a-c)
Bip(OMe) a-Me-Bip(OMe) (NMe)-Bip(OMe)
la b . {0
15

I3

7, represents L or D unnatural amino acid of formula IV (a-1);
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2.8 Seq. ID. 29 (2 uMKkg, oral) 184 2.5 118 3.6 113
4.2 110 2.4 Seq. ID. 30 (2 uMKkg, oral) 183 2.4 119
wo0dy/ibk24 4.8 110 2.5 Seq. ID. 31 (2 gl Wcg, raraNkoodsbos31
2.3 116 3.8 113 _ 4.9 109 2.2 Seq. ID. 32 (2 1M kg,
oral) 181 2.5 117 3.3 112 4.0 108 2.9 Seq. ID. 44

(1 uMkg, oral) 182 2.5 116 3.1 '

a

2F-APPA 2,4-diF-APPA 2CF;-APPA 2CF;, 4F-APPA
IVe Ivf Vg IVh

OMe

2F, 4CF;-APPA 2CI-APPA 2,4-diCI-APPA 2Cl, 4OMe-APPA
i IVj IVk VI

10. A compound of formula 1 selected from
HSQGTFTSD-Bip(OMe)-(APPA);
HSQGTFTSD-Bip(OMe)-(ADMP);

5 HSQGTFTSD-Bip(OMe)-(ACPP);

~ HSQGTFTSD-Bip(OMe)-(AMCB);

H-(0-Me-Pro)-QGTFTSD-Bip(OMe)-(APPA);
H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(ADMP);
H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(ACPP); -

10  H-(a-Me-Pro)-QGTFTSD-Bip(OMe)-(AMCB);
HAQGTFTSD-Bip(OMe)-(APPA); '
HAQGTFTSD-Bip(OMe)-(ADMP);
HAQGTFTSD-Bip(OMe)-(ACPP);
HAQGTFTSD-Bip(OMe)-(AMCB);

15  H-Aib-QGTFTSD-Bip(OMe)-(APPA); -
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35

113 4.1 110 2.8 Seq. ID. 54 (2 uM kg,

oral) 184 2.2

118 3.3 112 4.4 110 2.9 Seq. ID. 77 (2 1Mkg, oral)

wolfeso/ 123424 118 3.4 113 4.6 111 2.8 Seq.

| D. P8G/1NG008/000831

uM kg, oral) 184 2.5 115 3.6 113 4.2 110 2.4 Seq.
ID. 84 (2 uMkg, oral) 183 2.4 116 3.1 112 4.8 110

2.5 Seq. ID. 116 (2 1M kg, oral) 185

H-Aib-QGTFTSD-Bip(OMe)-(ADMP);
H-Aib-QGTFTSD-Bip(OMe)-(ACPP);
H-Aib-QGTFTSD-Bip(OMe)-(AMCB);
H-(ACP)-QGTFTSD-Bip(OMe)-(APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(ADMP);
H-(ACP)-QGTFTSD-Bip(OMe)-(ACPP);
H-(ACP)-QGTFTSD-Bip(OMe)-(AMCB);
H-(APP)-QGTFTSD-Bip(OMe)-(APPA);
H-(APP)-QGTFTSD-Bip(OMe)-(ADMP),
H-(APP)-QGTFTSD-Bip(OMe)-(ACPP);
H-(APP)-QGTFTSD-Bip(OMe)-(AMCB);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(APPA);

. H-Aib-(CNB)-GTFTSD-Bip(OMe)-(ADMP);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(ACPP);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(AMCB);
H-Aib-QGT-(a-Me-Phe);TSD-Bip(OMe)—(APPA);
H-Aib-QGT-(a-Me-Phe)-TSD-Bip(OMe)-(ADMP);
H-Aib-QGT-(a-Me-Phe)-TSD-Bip(OMe)-(ACPP);
H-Aib-QGT-(a-Me-Phe)-TSD-Bip(OMe)-(AMCB);
H-Aib-QGT~(a-Me-2F-Phe)-TSD-B ip(OMe)-(APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ADMP);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(ACPP);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(AMCB);
H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(APPA);
H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(ADMP);
H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(ACPP);
H-Aib-QGT-(2F-Phe)-TSD-Bip(OMe)-(AMCB);
HSQGTFTSD-Bip(OMe)-(2F-APPA);
HSQGTFTSD-Bip(OMe)-(2,4-diF-APPA);
HSQGTFTSD-Bip(OMe)-(2CF;-APPA);
HSQGTFTSD-Bip(OMe)-( 2CF;, 4F-APPA);
HSQGTFTSD-Bip(OMe)-(2F,4CF3;-APPA);
HSQGTFTSD-Bip(OMe)-(2CI-APPA);
HSQGTFTSD-Bip(OMe)-(2,4-diCI-APPA);
HSQGTFTSD-Bip(OMe)-(2Cl, 40Me-APPA);
HAQGTFTSD-Bip(OMe)-(2F-APPA);

HAQGTFTSD-Bip(OMe)-(2,4-diF-APPA);
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2.1 115 2.8 112 4.9 111 2.2 Seq. ID. 120 (2 1MKg,
oral) 184 2.5 115 1.6 113 3.2 110 2.4 Seq. ID. 130

wo(2idMdskq, oral) 183 2.4 116 3.1 112 4.8 1¥eT/1R2608/000831
Seq. ID. 142 (21.1M kg, oral) 185 2.3 115 3.8 113
4.9 109 2.2 Seq. ID. 154 (2 uMkg, oral) 181 2.5 117
3.3 112 4.0 108

HAQGTFTSD-Bip(OMe)-(2CF5-APPA);
HAQGTFTSD-Bip(OMe)-( 2CF3,4F-APPA);
HAQGTFTSD-Bip(OMe)-(2F,4CF3-APPA);
HAQGTFTSD-Bip(OMe)-(2CI-APPA);
HAQGTFTSD-Bip(OMe)-(2,4-diCl-APPA);
HAQGTFTSD-Bip(OMe)-(2C1,40Me-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2F-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2,4-diF-APPA);
H-Aib-QGTFTSD-Bip(OMe)(2CF3-APPA);
H-Aib-QGTFTSD-Bip(OMe)-( 2CF;,4F-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2F,4CF3-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2CI-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2,4-diCl-APPA);
H-Aib-QGTFTSD-Bip(OMe)-(2C1,40Me-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2F-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2,4-diF-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2CF;-APPA);
'H{(ACP)-QGTFTSD-Bip(OMe)-( 2CF;,4F-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2F,4CF3-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2CI-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2,4-diCI-APPA);
H-(ACP)-QGTFTSD-Bip(OMe)-(2C], 40Me-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2F-APPA);

" H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2,4-diF-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2CF3-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-( 2CF3,4F-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2F,4CF;-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2CI-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2,4-diCI-APPA);
H-Aib-(CNB)-GTFTSD-Bip(OMe)-(2C1,40Me-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2,4-diF-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2CF;-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-( 2CF;,4F-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F,4CF;-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2CI-APPA);

H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2,4-diCI-APPA);
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2.9 Seq. ID. 168 (1.5 uMkg, oral) 183 2.0 117 1.1

112 1.1 110 1.8 Seq. ID. 180 (2 uMkg, oral) 184
wo208y/ibk®4 3.3 112 4.4 110 2.9 Seq. ID. 190 @EZTiAMOED00831

oral) 183 2.1 118 3.4 113 4.6 111 2.8 Seq. ID. 202

(2 uMkg, oral) 184 2.5 115 3.6 113 4.2 110 2.4

Seq. ID. 207 (21AM kg, oral) 183 2.4 116 3.1 112
H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2C1,40Me-APPA);

CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
CH3OCO-H-Aib-QG-T(aIlo)-(a-Me-2F-Phe)-TSD—Bip(OMe)T(ZF -APPA);
CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F -APPA);
CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-T(allo)-SD-B ip(OMe)-(APPA);
CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
‘CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
H-Aib-QG-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(APPA);
H-Aib-QG-T(al lo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-TSD-Bip(OMe)-(2F-APPA);
H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
H-Aib-(CNB)-G-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
H-Aib-QGT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(APPA); |
H-Aib-(CNB)-GT-(a-Me-2 F-Phe)-T(allo)-SD-Bip(OMe)-(APPA);
H-Aib-QGT-(aQMe-ZF-Phe)-T(allo)-SD-Bip(OMe)—(ZF-APPA);
H-Aib-(CNB)-GT-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(2F-APPA);
CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(NMe)(APPA));
CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-((NMe)(APPA));
CH;CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(NMe)(2F-APPA));
CH;0CO-H-Aib-QGT-(a-Me-2F-Phe)-TSD-Bip(OMe)-(NMe)}(2F-APPA));
CH3CO-H-Aib-QG-T(aIlo)—(a-Mé-2F-Phe)-T(allo)-SD-Bip(OMe)— ((NMe)(APPA));
CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)- (N Me)(APPA));
CH;CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(NMe)(2F-APPA));

CH;0CO-H-Aib-QG-T(allo)-(a-Me-2F-Phe)-T(allo)-SD-Bip(OMe)-(NMe)(2F-APPA));
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4.8 110 2.5 Seq. ID. 225 (211M kg, oral) 183 2.3 119

3.0 112 4.3 109 2.6 Sone of the baseline
wooswesiad serum gl ucose | evel s, as represent ®CTM&2008/000831

figures are shown, after acute treatnment with Seq. ID.

No. 38 (H Ai b- QGT- (a- Me- 2F- Phe) - TSD-

5Bi p(OWe) - (ADMP) ), at different doses (2 /5 /8 /10 /15
HVbQH T(allb)X o Bae-2 FiPaé); T (wil)-SDRB pIOMY(NMe)(APPA));

RGP0 AL RcRlo A bR 0"

HZZQB-Q(G HQ@0Uo)- (aJMé)QF PHQOHa]ﬂ'dWSEK@lpCQMe) (((NI\@MEE}A'FPA()))E in

HbeCHbE P TS Bl S PSRN A0y

cm@ elhaibgeG T-o- Merthﬁ’he_D+§GD+((T‘IMe)Bﬁi(©NED)E(€ﬁMa)£APEA))I al
RGPSl R ERRE Mo 3,
CH}GAHDA QEIGT-GDVB AFC Rl TS DANDBS )Bi OMeDS (NMe)(2F- APPA))
chraS ARG B A A IS DATHL Ol (ibte e AP B2

CHiQO-8l-AibeGAT (alfoy-Gr-Me 2k Ris)- 6¢allp)e.‘§ib-|((Mﬁﬁ)BE)(q)Ms)) -(NMe)(ARRA));

| | |t I .
R BRE RO ot s BT AR TR ROPRFBEME farpay
CHiC® HaAb-QGd (alla)-6u-die- 28 et he  T@tlo pSIPA (NIMaI B €@ Me B-(MEYI(2HD
APﬁE ented in above section as exanpl es of
esentative peptidomnetics. In RIN 5F (rat
CHﬂXEﬂ)%hAI’oaQGfTQMIO)-baMFaEEMF (allg}-SD{ONM B OMENH ((PEVIR)ELF -
A?ER ed only gl ucose-dependent insulin secretion, in
e’range of 1-10 nM concentration (Table 3), thereby
Hi A< ¥5-E (adle(o¥ie-BE{Phe e briloyeiD- @W@P(QM@D'}((NMQ@@PW,OI d.
HQ/{iP-Rﬁﬁ?%@iH"(gﬁd;'(& M2 PAS Sial YOQPRRAPEA));
Wi ot her cl ass

i nsulin ecr a ogues, “such as 15
HsAib{QSi (allpe@sMe-L2R- Fh@l)ﬁnll@rs&é@bfﬁ)lﬂle@m)br(%sw APPA));

VA%; (8N§2§ag€ﬁdgg& Ve ﬁ%he T&Mlo EDRE@MHB?&B‘M&))C@NM%S(@F _APPA));

asur i brtion of afno
CHmeAwem@ﬁ(@Me -2k- l’hv){Tés(NMyélai(MﬁBm(@M@)) (ARMde)(APPA));

HER I R st
C!slli@véﬂA@r@ﬁT‘f(tl-é@ﬁF @PM§@UM°0@1§@{M@BI MahdTNeXF-APPA));
gl“(‘)éé'ﬁ Xib- é“t(&“MJ ﬁﬁe) qfs )bQ(ﬁiﬁ%nﬂwMeb)tmhﬁe)‘i‘zﬁ-RppA))

assay, nove om et cs
cam«&mwa@wmal@ergem l@kmllpf%ﬂlﬁw}%ﬂNM%Bv(QM@)
1 ppd 9)n| st activity), in the range of 1-100 nM

congentraflon (Tab . This dual nature of
CW@%MWQH%‘W‘&MP@ ~Telo)-reNilelle-60die) Bk @b

@gxp I))St of the GLP-1 receptor), make them i deal
can idaté for the safe and effective treatnent of e{\jo
CHL:EP-abAtbeQG e loxgasler i Bitg)-Hallab S 1N MeR-(DiMraBip(OMe))-(NMe)(2F-
ApPRpyabi ity study resul ts of selected peptidom netics
aalnst DPP-1V enzynme, human pl asna smulated(gastrlc

CHAOCO T éswﬁanauqtheazfdPtm)\Iéqllohﬁéwé@mwﬁm Meds

(mqaet 2FDFPpAgf, the peptidom netics are stable agal nst
( )ﬁV en 3 when i ncubated upto 24 hrs. ){)

H ORI E) oba o F dThetif Gk OMER ENRIRP P RIS i A
H AML(@NBWﬁT(am‘)) (b1 Me- @ﬁ@hé)dlqmaglst(wge)mwé)@deeg be

st ab i'ncubat ed upto I ncubation of 30
(Wﬁﬁf@m)hetl cs with liver mcrosonmes showed

HSMB[Q(f}J ams (@N@Q‘FLPH&:}lTénQ) Sl(ﬂIMe)Zﬁ((ﬁﬁfé)BiS@MQﬂ(NM)(\QBIAﬁ)PA))

observe I ndi ¢

Pbéwt(ﬁal&h%&al'@s(ad\éﬁ%%@ Tdé’iq)\ﬁe@‘{é\ée)‘a;iﬂ‘&MQB'R(QMe& (GiMe)(2F-
APPRHNI stration. In vivo anti hyperglycaemc /

ant i d| abetic acti ptidom netics,. both by

R arH-BaROT e Na- H1- PRyt B QMR SHARR A wer o
deternmined in C57 or db/db nPte, WO

2009/ 125424PCT/ 1N2008/ 000831 usi ng acut e-si ngl e-dose
120/ 240-min time course experinent. As shown in Table
7 rmst of the peptldom rretlcs are actlve V|a i.p.

o — =~

PA));
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No adverse effects were observed for any of the

menti oned peptidom netics of invention. The conpounds
wodfood/Tee4qar esent i nventi on showed good gl ucose PCT/IN2008/000831

serum|lowering activity in the experinental aninals

used. These peptidom netics are used for 25 the

testing/ prophylaxis of diseases caused by

CHYOTO-HNEBlQGTE(G-Me-2FYIIR)-TE P BRHIOMEYUCHS )o@ PRARDV
OHFERA bbb e SRR L GFALRAS

CROQ- HZ/SAZ{KPEZ@H ME2FOhe POSB-Hip(OMHI(@ES(2B-APRA); sol at ed

T N T N

CHVOLD-A2A BRTA(T5)-BEMEDF Zhe Z Dald)SIE Bip(BVE{-(O=SMIaPRAY), A

¥ B8 drane M S i ano ST gyeR Cigor-Rbea

cwmocnnaAllbchsrrbﬂlb) (Ve FIRha Ball O S BHIO NI (=Si)-(Ti-APPA);

n b BT ie e B O S SR GE ST R T oaryi or

H-1b-aCNB G Ky all o e Me2F-Bhe)- @mle)sMp(om@R}S)-(@mez or

H AR Oe TSR B SE S pl PRSP eE AR A e
H(AGE(@ﬂJ@))GaT(MLOD-(a-lhfe&ﬂF-Iﬂfe)-ifaﬂlr)kls'll)-:@r?@mg?dﬂ) (Q?{*f‘;’g{’j
o S ArEP oy Pl G e e S mPINBE2S e
CHLOAGs Hi Alibr@G T-t-MeDXFHhe)- THID1(E=8)eBip(QVe)CaS peARP AL d
B AR RSCnROIGIESSRBl p
CHEIGE: He@:bcham(a Ne- mmmmswﬁm)smlp@m) (C=SpEFrePRAS)

S8 A0 bV 2 S S BN i
CH,Qi0-HeAiby@G-G o pariete QRHboX Ylalla)- Sam(@=s()m_pMe) (c= S) (APPA);
b L SRS ESEIETH Sy -5 e

CHROG Qi taib3G{T¢Dp)- (NMc@Frbel)ﬁB@"@)FSE Cﬁ?ﬁ)+Bap(DIM€()m§)€(QF -APPA);

A A kAR G "
HAAH- NI A I - e FrRho)- B6dnl SD-CC 5D BB QG- Sk wpﬁ);_
A o R RO RR P 2P ©
HAPENB BG Zal fod - é@eﬂftléhehThaphﬁ‘sla{CVS)dilpWﬁdﬂaS)a(]2F;APPA);

d h
CERHADRERMAR e PR HOMJCRERAPNL 5 8 ey
CI&OQO H-be@&)ﬁ(méfle(?il-mn) -THP-Bip(OMe)ACH,)BARPAY- t hr eoni ne
i@t L. gﬁlvé'z'F%Q | TSD- %‘:i‘p(b?vfég%ﬁﬁﬁt(% _Appgj.urally or

unnatura ccurring am no acl

| CIthﬁibéltAltbtﬁ(éH((al\hl‘ﬁ Rha) BSR- Bip((Mr)-(EHip- (SMé’Péha. ns,

CMReSAl /{‘ilbl ; RASM( %* &W@g‘zﬁ%f)' f@ﬁ&}ﬁiﬂﬁ[&@heﬁcﬁ{) (A@PA?

optlona supsti t ut % or  an aral

ClsQ$i5) Hoibr@G 11 (atlh)e(ﬂsMb@ftheb"ﬁ(Iaﬂo)rﬁﬂgr I¢OMe)-dEHad APP O
C%‘&‘b AL dAnHQj SJ(IEIW a-ME QP%e)Of(a%}esﬁ)Blp@@m) ft%?’ fﬂ* N o 2

en entﬁé represents a natura

cworb&@mw@@mw Th Fellalc3 R Binsapiel- gc;!ﬂp@—(%f APPA);
He! b@<%¢4au§y LdevEbpl Phe) T(a%? swﬁ,smebe(@ﬁzy(mm esent a

nat ur al or nonnat occurring amno acid haV|ng

Havib-(&N %aIW@Wr?@ePf@h {ao - BpBin( (@H)40 PRk
HQ\HS’@)@} Téll&b (Fz%ﬁé Qﬁ@ﬂé)sr(!ﬂlo‘? SDBIMEMCH,)-@FL AP AL d of

f
H (N ) G Mendy RSl S BB MaH GBI APRAR VIO
CARRIRBARIPEINEONRL PU0REH Hl OAES OB apilaror D

unnatural amno acid

TP MR- ESDAPASEOMONE HARBRPA)
IVIi1VjIVkIVI 2. A conpound db fornmula 1 as clai med in
claim1l, wherein Z6 represents the groups 5 Phe (F),
al pha- net hyl - phenyl al ani ne (-a-Me-Phe-),
al pha- net hyl- 2- fl uorophenyl al ani ne (-a- Me-2F-Phe-) or
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15wherein, "A represents the groups -NH Rl, R3-0-00-
or R3-S02-, wherein R represents hydrogen, or

woRbd/eBdll y substituted |inear or branched (Cpc&4NY008/000831
al kyl chain; R3 is selected fromlinear or branched
(C1l-C10) al kyl, (C3-C6) cycloal kyl, aryl, heteroaryl
or arylal kyl groups; B represents -COOR2, -CONHR2 or
CIIUIR2A i bWHET -6 -Me ¥ - m) rrspr(eslgm@(mm»(cmj (2§-APPA);

S e R A e A

CHRIU-BISABLEG T tlo$ td- e '2E-KhE)- T (a1 8- $1-6CH B OME) (CBE)-(APPA);

BRI L& FetNMEBrheh TS S HhaigRfy o apea

cagdcdH-Anbamnoalmycd Pl 20 ke BT @H6 ST H Q- Bag(iOMe)-(CH,)-(2F-APPA);

A e L LRSI R o v

HiZAib-n_G TN 2Q094-2 R PAARANG) SEREDB)-BGYOBIE)-(CH,)-(APPA);

Her BN Ve b SRR SRV SRR S G R
Huan!am(mr@l1o)e(mMe>2H@La)sr(auca;ﬁm@myeim@mpm){:m BBBRA); i C
noshi bR @p iSRS SRR RO RN Erplafiare s
CHgtr()-H-AibﬁsgNB)m-(am_?lb-aF-P?a}T@-lep;Om? (@W)) represents
C%&é%gg’fﬁ%ﬁg}%ﬂ(ﬁ&ﬁlﬁ)ﬁ'P;F{SF%I?W%‘%(?M%%%% Al agi ne

CH;GO-MeA BHENB)-GAl- (ke A Phy)- TSD-BipOMepiFrqPRA)ani ne

clidE SOl SO TR e gy o on e
H2%ibIoH)-G3; T(ala})mwwmqeamwﬁbacme Bip@Nie)RCHe)X APPR)he
CRILGREART R 51 AdGLPIRAU b BRGEEEAEG Thi eoni ne.

no cyc opr pane ylic acid (ACP); 4
CH&)@BJPEAtbd&IIfDﬁTMGLMéQEa’m}ESI}BmO(VE) (ARPAspartic acid

chid. Alb &SNIQ%F Pﬁrr}grl%,pg;)%%%_& g_glg‘@)’sents L or D

uhhat ur aI 1 N0 acl
cammmxa»(m)sirp(o@«e)zmwe»rm BIrOWMe)-(3F-APPADH e 15 711

LSRR by R AT I SRR P

H4@E$HAPGMﬂb)A¢PW2F4PIm)E(aJIAPSIZ\MOWK@HAF(PRPA)

A oy g BB 6 R o R B O

HEA ISR E TR B o MEM)- RHeMDRAMp)- SD-(C=S)-Bip(OMe)-(C=S)-(APPA);

P TR A I Bl so oo (C-9rCroarea)

HH\lbéHWhGFT(@UO){QGWTBﬁ’l&)ﬁ(M?D(WG) -(C=S)-(APPA);

Hiki E’SHKiEGPf(%)@ P ﬁ‘g ggggg c&ﬁ%kmﬁé%snp(om» -(NMe)(APPA));

HHNQGTRFSET(Biq (oM 2K- wwmallomwmx@wwmmm@mm

. AEIPA QGTFTSD- Bi p( OWe) - (ACPP) ;

FTSD- Bi p( OVE) - (AMCB) ;15
HHA (I EGTREISD @M iR e)-{T oA D-Bip(OMe)-(NMe)(APPA));

H&:ﬁ'(ﬁﬂ%ﬁl@(@'ﬁ?& e)oiéTﬁfﬁ}{g‘sD -Bip(OMe)-(NMe)(2F-APPA));

A TGRS BF-BLN) I AVEBOMe) (2F-APPA)

3.¥ bk Bh( SPAR Me)E(APPA)
Léﬁi Rl ﬁﬁw

|'+i ﬁgg G% l'l_' g %) W@?Me) -(2F- APPA)
HrpipAHA)-G gé ﬂ\ﬁ@-)T.(%(llgb@ﬁ)Blp(We) -(APPA);
ﬁ)ﬁgg é?@g NRLPE %)T(z(ll%ﬁgB)Blp(OMe) -(2F-APPA);
i BEO-REEY

H A b- (CNB) GTFTSD- Bi p( OVE) - 66ADVP) :

H Ai b- (CNB) - GTFTSD- Bi p( OVE) - (ACPP); 15
H Ai b- ( CNB) - GTFTSD- Bi p( OVE) - ( AVCB) ;

H A b- QGT- ( a- Me- Phe) - TSD- Bi p( O\Ve) - ( APPA) ;

—— g p—
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H- ( ACP) - QGTFTSD- Bi p( OMe) - ( 2, 4- di F- APPA) ;
H- ( ACP) - QGTFTSD- Bi p( OMe) - ( 2CF3- APPA) ;

wOoH0AEBIMQGTFTSD- Bi p( OVe) - ( 2CF3, 4F- APPA) ; PCT/IN2008/000831

H ( ACP) - QGTFTSD- Bi p( OME) - ( 2F, 4CF3- APPA) ; 20
H ( ACP) - QGTFTSD- Bi p( OMe) - ( 2C1- APPA) ;
H ( ACP) - QGTFTSD- Bi p( OME) - ( 2, 4- di O - APPA) ;

HHri66¢H§%GWMBSE$§WSDW03@DN@OJ¥E-A¢PPA) ;

AL b~ < | - 5 ;
H%Q(lﬁﬂk@@-@%&%ﬁéé@@i@%ﬁi F- APPA); 25
H%iNM%@@-W%?SBSﬂm}E(GWHAWS- APPA) ;

Al b- : - AF- APPA) ;
H@'Qfﬁ“k%@@@@?@(@@“‘%ééﬁ%ﬁ APPA) )
H%immﬂ%m@m?g)-%pgmm)m{)z@mé@ ’;APPA | A3o
H%ﬁ‘ﬁ%‘%ﬁ@‘@@@%@(@@%@é@ 13v8 APPA% :
H&i%hﬂgcsr-(ﬁmmmmg)}aimsme;(pwm)) - (2F- APPA) ;

A st Za raes it corapsBEp o) e T ctimed in
Haf g‘re@ﬁin Blal¥Rs, 4hd Blieabl T SHarBheuedE)y dccefiaBle £arrRRBR) ;

35 b- QGT- (a- Me- 2F- Phe) - TSD- Bi p( OVE) - ( 2F, 4CF3- APPA); . .

124 Thetsonppuids ofefoppulpr(®) orThpir Bharageyigab coampppiigns as claimed in
gl-fﬁly %fe%hé Uai 5,%‘,1:Hig)l{]§()t hlgp'aﬁ'agén%'ﬂ(ezglﬂéégogréd%g%) ;

13 Fidcddipounds b farimuRh@) off Bidirihatrfibde)ti¢d ChmpOditionsPRA)laimed in
CH3CO H Ai b- QGT- (a- Me- ZgérPhe)-TSD- Bi p( Q) 5 (APPA) -
CrRBIRISCRAing slawwgefhnﬁén -aBL5E A B ‘pq%lek‘i: PR

lg%dfhﬁhﬁd@ ﬂ{eﬂ'ﬂ}ﬁfrgé:deﬁh@l 'c&%@b&i@ﬁg@laiﬁ}%ﬁ'iﬂﬁﬁﬁbkceding
CHBOBE) Hasefith- QBT- tha- MealferiPhey - PBICBIip( OVE) disgasenPraysed by
%ﬁiﬁﬁerﬁaﬁy&%&%&é&%ﬁ% B}gpl:e_rglr}]fgglﬁil-l,s%ygél?r‘s%grﬁ{aﬁ%févated
gki?é&qebblé\idi"ﬁ@ fhftq deRls - dragl M@ hPp&irighyriBe @iaOMund Afealing,
CHBODred glusoeaolyrandeo Jentia- waisremHayulinsssisaees othes iabetic

APP@%B_C ions ,
BB HR b- QG- T(al | 0) - (a- Me- 2F- Phe) - TSD- Bi p( OMe) - ( 2F
I%gPGP_éo)ethod of preventing or treating diseases caused by hyperlipidaemia,
00- 1- 1- Al b- QG T( al | 0) - ( a- Me- 2F- Phe).- - SD- Bi
p(m@yh?lppprgmia, h%);(.erg{ycem?ez, h(yger%bsu 11'1:en?i|21,e gle\-/ra(tg(l !)l%?)d ?e[\)/-er)l of free

CHRE R P 9B b kiRl adin PR3 i FRboa ucose
CHBIeRnke AldptiQQGeFistant ) ingalin/eregiftatre or Tethen djabstis Blopirtivations

e)-(2F- APPA):. . . . .
o085 e A isterpg o S Y SuToBiOBR AR P S9mRgIg of fyrmuta
ga%)'efs%'éﬁﬁ@dg Many preceding claims to a patient in need thereof.
CO H A b-@%-(a- Me-"2F- Phe) - T(al | 0) - SD- Bi pSO\/Eg-(A,PP )
1) Thenrgethod according to claim 11, wherein the disease is type 2 diabetes, impaired

ggﬁl_%(s}e %é‘fa%é%isﬁi%ﬂggrha: 'lF}JE)g)tér;E{(ﬁ’L ! a‘i’ﬂér@gle%s%, q@eﬂ{;ﬁ\?aemia,

g;&g’%qaky Aitdry Qisbadea cdvitiod FscRhe Xisbederd ar)d @BeiBilipaShyhdraif-insulin

CHsgstanag iaths. undstlyine methophysinlogisql echenis: Bi p( Ove) - ( 2F

TR ios (3 rsyinglreyeing. oy, of e gisges cqufiggsgrived in ony
H- pieded{rgB} laidasT (vhidhoyeniprisek -admimsteling 3D-@npiuoieof- formpla) (I), as

2 clpimed eanr puerdipe clinp e phamaresically AeiBI SR AERR et
) ; excipients or solvate to a patient in need thereof. _ .
lI;’I-PﬁI) 0-(CNB) - G T(al I'0) - (a- Me- 2F- Phe) - TSD- Bi p( OWe) - ( 2F- A

IF_>I-A')N' b-QGT(aI | 0) - (a- Me- 2F- Ph6e7)-T(aI | 0) - SD- Bi p(Owe) - (AP

H Al b-(CNB)-G T(all o)-(a-Me-2F-Phe)-T(all o)-SD Bi p(Owe

) - (APPA) ;

I—I—Aﬁihtn):_QGT(al | 0) - (a- Me- 2F-Phe) - T(al | 0) - SD- Bi p(Owe) - ( 2F



5CH3CO- H Al b- QG T(al I 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- ( CH2)
-Bi p(OWe) - (CH2) - ( 2F- APPA) ;
woQdeE - Al b- QG T(al | 0) - (a- Me- 2F- Phe) - T( al PCT/IN2008/000831

| 0) - SD- (CH2) - Bi p(OWe) - (C1- 12) - (2F- APPA) ;
H Ai b- QG T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- (CH2) - Bi p( OM
e) - (CH2) - (APPA) ;

18708k bof( Q&\@Qﬁd{(@ k{2 (Iyeas? ctdiied -if( @ly precBiing Giaims3 their
i p(OMe) APPA) ;
Hp m@tmeblcpmpovaommztwneﬁ( sontginingpthenyas. g medicament

) AR fof i calele O Hibases mentioned in any of the aforesaid claims

- Bi p( OMe) - (CH2) - ( 2F- APPA) ;

CH3CO- 1- 1- Ai b- ( CNB) - GT- (a- Me- 2F- Phe) - TSD- Bi p( OVk) - ( APP
A);

C?—BOCOH—Ai b- (CNB) - GT- ( a- Me- 2F- Phe) - TSD- Bi p( Ovk) - ( APPA

%:i—BCOH—Ai b- (CNB) - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( 2F- AP
PA) ;

CH%%OCOH—Ai b- (CNB) - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owve) - (2F- A
PPA) ;

15I—2Ai b-(Hfl)-G T(allo)-(a-Me-2F-Phe)-T(all o)-SD (CH2)
-Bi p(Owe) - (CH2) - (APPA) ;

CH3CO H Ai b- ( H\ GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( APPA) ;
CH3OCO H Al b- (HfI) - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owve) - ( APPA

)

CH3CO H Ai b- (Hfl') - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( 2F- AP
PA) ;

CH3OCO HLAI b- (Hf ') - GT- (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( 2F- A
PPA) ;

20I—2Ai b-(HM G T(al |l 0)-(a- Me-2F-Phe)-T(al |l 0) - SD- Bi p( Owve
) - (CH2) - (2F- APPA) ;

H A b-(HM G T(all 0)-(a-Me-2F-Phe)-T(al |l 0)-SD- Bi p(Ow) -
(CH2) - (APPA) ;

H Ai b-(HfI)-G T(all o0)-(a-Me-2F-Phe)-T(allo)-SD (C=S)-B
i p(OWve) - (C=S) - (2F- APPA) ;

H A b-(HM G T(all 0)-(a-Me-2F-Phe)-T(allo)-SD (C=S)-Bip
(OWe)-(C--9S)-(APPA);

H Al b-(HM G T(al |l 0) - (a-Me-2F-Phe)-T(all 0)-SD Bi p(Ow) -
(C=S) - (2F- APPA) ;

25H Aib-(H I )-G T(allo)-(a-Me-2F-Phe)-T(allo)-SD Bi p(O
Me) - (C=S) - (APPA) ;

H Ai b-(HfI)-G T(all 0)-(a-Me-2F-Phe)-T(allo)-S (Nwe)D-(
(NVe) Bi p(QVe) ) - ((NMe) (APPA) ) ;

H A b-(HM G T(all 0)-(a-Me-2F-Phe)-T(all 0)-S-(Nve) DANVe
) Bi p(OWe) ) - (( NMe) ( 2FAPPA) ) ;

H Al b-(HM G T(al |l 0) - (a- Me-2F-Phe) -T(al | 0) - SD- Bi p( Ow) -
((NMe) (APPA) ) ;

30H- Aib-(Hl)-GT(allo)-(a-Me-2F-Phe)-T(allo)-SD Bi p(O
Me) - (( NMe) (2F- APPA) ) ;

H Ai b- (Hfl)-GT- (a- Me- 2F-Phe) - T(al | 0) - SD- Bi p(Owe) - (2F- A
PPA) ;

H Ai b- (Hfl) - GT- (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( Owe) - ( APPA

);

H A b- (Hf I )-G T(al | 0) - (a- Me- 2F- Phe) - TSD- Bi p( Owe) - ( APPA
); HAb-(H1)-G T(allo)-(a-M-2F-Phe)-TSD B

i p(OWe) - (2F- APPA) ;

35H Aib-(Hf I )-G T(allo)-(a-M-2F-Phe)-T(allo)-SD Bi p(O
Me) - (APPA) ;

H Ai b- (HM G T(al | 0) - (a- Me- 2F- Phe) - T(al | 0) - SD- Bi p( OWe) -
( 2F- APPA) ;

H Ai b- (Hfl) - GT- (a- Me- Phe) - TSD- Bi p(Owe) - (APPA); 66 WO

2009/ 125424PCT/ | N2008/ 00083168

H A b- (Hf | ) - GT- (a- Me- Phe) - TSD- Bi p( OMe) - ( ADVP) ;
H A b- (Hf | ) - GT- (a- Me- Phe) - TSD- Bi p( OMe) - ( ACPP) ;
H- Ai b- (Hf 1) - GT- (a- Me- Phe) - TSD- Bi p( OVe) - (AVCB) ;.



