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{bEBDTHFEREY TRRIITT:
EFIES UPLC UPLC MALDI-MS | B MW
ik RT(%3) ik RT(41) (m/z)

1 07 B4 1 6.9 04 A3 1 59 4049 4050

2 07 B4 1 9.1 04 A4 1 8.1 4932 4933

3 07 B2 2 11.6 04 A4 1 9.0 4945 4947

4 07 B4 1 9.5 04 A4 1 14.5 4945 4947

5 07 B4 1 10.3 04 A4 1 7.7 4925 4928 10
6 07 B4 1 10.4 04_A4_1 8.9 4973 4876

7 07 B4 1 12.6 04 A3 1 13.0 4954 4954

8 07 B4 1 8.0 04 _A3 1 10.9 4673 4673

9 07 _B4_1 8.1 04 A3_1 12.3 4777 4779
10 07 B4 1 79 04 A3 1 10.3 4673 4673

11 07 B4 _1 6.0 04 A3 1 6.9 4045 4048
12 07 B2 2 75 04 A3 1 8.5 4062 4064
13 07_B2_1 8.5 04_A3_1 8.5 4061 4064
14 07 B2 2 7.8 04 _A3_1 8.8 4062 4064
15 07 B2 2 7.5 04 _A3 1 7.8 4063 4064 20
16 07_B4_3 6.2 04 A3_1 9.8 4020 4021
17 07 B4 3 62 04_A3_1 9.8 4035 4036
18 07 B4 3 75 04 A3 1 7.8 4061 4064
19 07 B4 3 6.0 04 A3 1 47 4063 4064
20 07 B4 1 8.3 04 A4 1 5.6 4736 4737
21 07 B4 1 8.3 04 A4 1 5.4 4750 4751
22 07 B4 1 9.3 04 A3 1 9.5 4779 4779
23 07 B4 1 5.7 04 _A6 1 44 4049 4050
24 07 B4 1 5.7 04 _A6 1 42 4049 4050
25 07 B4 3 9.5 04 A6 1 5.8 4766 4765 30
26 07 B4 1 9.4 04 A3 1 6.2 4766 4765
27 07 B4 1 7.6 04 A3 1 62 4062 4064
28 07 B4 3 6.2 04 A3 1 9.9 4062 4064
29 07 B4 1 9.3 04 A3 1 9.5 4779 4779
30 07 B4 3 8.3 04 A4 1 42 4781 4779
31 07 B4 3 44 04 A4 1 6.5 n/a 4105.6
32 07 B4 3 6.5 04_A6_1 44 n/a 4106
33 07 B4 3 9.5 04 _A6 1 6.4 4764 4765
34 07 B4 1 5.7 04_A6 1 43 4049 4050
35 07 B4 1 7.7 04 A6 1 5.8 4847 4849 40
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Table 2. PYY(3-36Y{L & D I =7 F miECTO in vitro X HHA(11/2)72 5TNT Y2, YI BEI T
Y5 ZAEER (YR, YIRBLUVYSRIZ, TAFN Y2, YIBIVRYSZEETHAH)

Invitrot', | Y2RECS50, | YIREC50, | Y5R EC5O0,
BFIEE (PYYG-36YLEY |ToeAaV)| TotAD | ToEAAN) | T vEA (1)
(&) (nM) (nM) (nM)
1 PYY(3-36) 70 0.77 20 8.6
[Ca- A F IV
11 84 40 >1000 0/
Phe36]PYY(3-36) ?
[N-A F
2 | Py Y36 406 1.7 0.24 n/a
[B-FE
B GmsapyyG-36) 279 57 65 wa
[N-*F
4 esPYY(6) 436 4.0 >1000 860
[N-A F
1 >1
> | Ar33PYY(336) > 69 000 wa
16 |[Agp35]PYY(3-36) 231 320 740 >1000
17 |[Agb35]PYY(3-36) 195 75 440 300
18 |[hArg35]PYY(3-36) 128 79 520 >1000
[N-AF
19 0/ 990 >1000 >1000
Thr32]PYY(3-36) 2
a5t
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Table 3. PYY(3-36MLE#® Y2, YI BLUYS TEEBA(Y2R, YIRBLUYSRIZ, £
NEN Y2, YIBIQRYSZBETHD)

Y2REC50, | YIRECS0, | YSRECS50,
EFES |PYY(3-36) Lt TotAW), | TyeAD), | 7 v EA D,
(nM) (nM) (nM)
1 PYY(3-36) 0.77 20 8.6
2 N-a -PYY(3-36) 4.6 13 2.4
3 N-a'-[N-* F V" GIn34]-PYY(3-36) 2.8 1.0 n/a 10
4 N-a'-[N-* F/V Arg35]-PYY(3-36) 7.9 290 230
6 N-a'-JAib25, N- X F /L GIn34]- 100 2.2 n/a
PYY(3-36)
8 N-a"-[Ala20]-PYY(3-36) 17 680 180
9 N-a"-[N- A F /U Arg35]PYY(3-36) 31 7.5 83
10 N-a"-[A1a27)-PYY(3-36) 39 200 70
20 N-a"-[Agp35]-PYY(3-36) 370 710 >1000
21 N-a"-[Agb35]-PYY(3-36) 220 73 >1000
22 N-a'-[#5 & -Arg35]-PYY(3-36) 385 670 >1000
23 [NArg35)-PYY(3-36) 330 447 >1000 20
24 [NGIn34]-PYY(3-36) 394 419 30
25 N-a"-[NArg35]PYY(3-36) 627 362 >1000
26 N-a*-[NGIn34]-PYY(3-36) 450 370 52
27 [N-A F b Tyr36}-PYY(3-36) 15 >1000 64
28 [Ca-* F /U Tyr36]-PYY(3-36) 74 760 >1000
29 N- ¢ P [Lys13, N- A F /L Tyr36]- 710 >1000 n/a
PYY(3-36)
30 N-a"[Ca-# F /L Tyr36]-PYY(3-36) 280 n/a n/a
31 N-a"-PYY(3-36) 12 27 20
32 N-a-7 & FIL-[N- A F IV Arg35])- 6.5 64 190 30
PYY(3-36)
33 N-a"-[NTyr36)-PYY(3-36) 396 442 >1000
34 [NTyt36]-PYY(3-36) 336 521 >1000
35 N-a-7 &ZF /L-N- ¢ " [Lys10, N- 17 426 191
A F il Arg35]-PYY(3-36) '
=[2-(2-{2-2-C-{2-[(S)4- TN KX L A({ b T L RA[1-TFNREY ) FTFHIANT
NAFN T anF o ANR=AYT 2 ) TFIAT 2 b HF I b FINTE
FAT I/ bF VI b FRINTEFIL,
=22 {2-[2-Q-{2-[4- I N R E Y ANT-FIANREY ST EFTHIANT I NYTFIAT R
JIT FEVIT MRV TEFAT I/} bRV MR TEFAY 40
nasFire
Ooo0o0ooOoaoao
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0oooao
Table 4. I =7 &% THEINZ PYY(3-36LAMOFHREED in vivo F-EHt 1/2)
AFBE | PYY(3-36)/LeH RoA' nl mi ig) t'/4(h)
1 PYY(3-36) FRARA 3 47 0.2
FARAY 3 9.5 8
2 |N-a'-PYY(3-36) BIRA | 2 50 25
BT 4 29.7 30
3 |N-a'-IN-* F/\ GIn34]-PYY(3-36) BIRA | 4 4 33 10
FrRA 3 30 73
4  |N-a'-[N-#AF/L Arg35]-PYY(3-36) wARA | 4 52 104
BT 4 57 93
6 N-a [Aib25, N-* F L GIn34]PYY(3-36) | BRARA 4 10.4 46
9 |N-a-[N-2 F/ Arg35]-PYY(3-36) BIRA | 3 10 80
11 |[Ca-#* F /v Phe36]PYY(3-36) ;:g;z i i; (1}:(1}
27 |[N-RAF IV Tyr36]PYY(3-36) RN 3 4.8 0.3
13#
29 1;16.)5 [Lys13, N-* F /v Tyr36]JPYY(3- T . 20 )
31 |[N-a-PYY(3-36) BRA | 2 50 17
HRoA: & 588 H
*=[2-(2-{2-[2-(2-{2-[(S)-4- T N RF L eh-({ b TV RA[A-INRX LV ) FFHIANT 3
NNAFM T2 a~FF o BARZAYT I )\ TFIAT I/ XV} b X NTE
FAT I/ bEVIT FERINTEFIL]
F={2u(2-{2-[2-(2-{2-[4-HI NV R X T 4-(1T-INREL AT EFHIANT I )YTFIAT I
1T b HEINT R EFNTEFAT I ] hFIx hFINTEF L)
ogooooao
(0 O05) 30

ocoooo(GvpDpoooDoooooooDOooPYwWOODODODODDODDODODODO-00OOCS7B
e OO0 O0O0D0OOO0DOOO0OO0OO0O3O0O0ODODOO0OO0OOD0OOoO.100.30001.0p mol/Zkgd O O
ooocoobobOoOooooooooobobboOoooooooobobobobooo480b00O00O0DOOO
OoooDDbOO0OO0OTable 50600000003 O0O0O0O001I0000

gooooaad
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Table 5. FHRBRYBREQ HY72Y n=5~8)
s EHREREHEIER]R)
s ‘fh?%ﬁ e FIES 3 EFIES 3 B 3
0.1 # molkg 0.3 u molkg 1 » molkg

1 0.43 0.48 0.39 0.51
2 0.89 0.93 0.80 0.74
3 1.08 1.21 0.98 0.95
4 1.38 1.51 1.15 1.09
6 1.83 1.78 127" 1.40
8 2.12 2.04 138" 1.57
12 2.78 2.75 173" 1.99"
24 3.02 3.12 176" 2.03"
36 6.23 5.99 443" 2.66
48 6.40 6.14 4.76" 2.93™

*p<0.05, "'p<0.01, "'p<0.001{ANOVA, B ¥ % v i)

oooooo
(0 OO 6)

ocooocoooOoooOooogpPywooonooopoooooo(vDOooooooonoDOd
O 0O Table 60 8(0 70 90 0O O O

Ooo0o00o0ooao
Ooo0oano
Table 6. EIIRBERYFEDE( Y729 n=7~8)
b1 EHREEDEREg]
N ey | ®o@R2 | msiEs: | iR
0.1 4 mol/kg 0.3 u mol/kg 1 u mol/kg
1 0.49 0.48 0.58 0.43
2 0.91 0.95 0.92 0.80
3 1.16 1.25 1.18 1.10
4 1.64 1.58 1.57 1.43
6 2.22 1.96 1.88 1.57"
8 2.48 2.28 2.21 1.87
12 3.32 2.93 2.88 226"
24 3.55 3.24 2.92 228"
36 7.37 727 6.24° 298"
48 7.61 7.53 6.52 333"

"p<0.05, "p<0.01, " 'p<0.001(ANOVA, B ¥ X v hik)
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Table 7. ¥ RABEVIRHREN FH Y70 n=6~8)
CER 4 RS TR EEHER R[]
) B s ELHIES 4 BFHEE 4 BLFEE 4
0.1 x mol’kg 0.3 1 molkg 1.0 u mol/kg
1 0.49 0.46 0.51 0.34
2 0.94 0.81 0.86 0.70
3 1.40 1.13 1.15 0.96
4 1.74 1.39 1.52 117"
6 2.41 1.89" 1.80" 1437
8 2.96 235 224" 1.84™"
12 3.78 3.087° 275" 2.52™"
24 4.09 3.43" 3127 3247
36 7.78 7.01 6.58" 610"
48 7.98 7.39 6.82° 6.54"
"p<0.05, "p<0.01, " 'p<0.001(ANOVA, B ¥ % v hE)
Ooo0o00o0ooao
Ooo0oao
Table 8. FHIREEMTEREN H#EZY n=7~8)
T35 AR A YRR R[]
EH % OB (h) BE BB 5 31 BLFIEHE S 9
1 1 mol/kg 1 u mol’kg
1 0.49 0.58 0.52
2 0.99 0.92 0.89
3 1.28 1.10 1.01
4 1.65 1.29 1.21°
6 2.13 1.61° 1.58"
8 2.74 2.07" 2.19°
12 3.61 260 2.84"
24 4.46 2.88"" 3.08"™
36 8.51 6.41" 6.41"
48 9.23 6.88" 6.91"

p<0.05, "p<0.01, " p<0.001(ANOVA, B ¥k v hER)
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Intsrnational application No.

INTERNATIONAL SEARCH REPORT PCT/EP20108/0863767

BoxMo.ll Observations where certaln clalms were found unsearchable (Continuation of item 2 of flrst sheet)

This intemational search report has not been established in respect of certain claims under Aricle 17{2)(a) for the following reascns:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:
because they relate to parts of the international application that de not comply with the prescribed reguirements to such
an extent that ho meaningful intermational search can be carried out, specifically:

3 I:I Claima Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo.lll Observations where unity of invention is lacking {(Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this internatiohal application, as follows:

see additional sheet

1. As all required additional search fess were timely paid by the applicant, this international search report covers all searchable
claims.

2. D Ag all searchable claime could be searched without affort justifying an additional feeg, this Authority did not invite payment of
additional fees.

3 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, m No required additicnal search fees were timsly paid by the applicant. Cansequently, this intemational search repart is
restricted to the invantion first mentioned in tha claims; it is coverad by claims Nos.:

13(completely); 1-12, 14-16(partially)

Remark on Protest The additional search fess were accompanied by the applicant's protest and, whera applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCTASA/210 {eontinuation of first sheet {2)) {April 2005)
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International application No

PCT/EP2010/063707

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K38/22 A6lK47/48 Co7K14/575

According to International Patent Glassification {IPG) or to both national classification and IPC

B. FIELDS SEARCHED
Minimum documsntation searchad (classification eystem folkwed by classaification symbola)

AGLK CB7K

Dogumentation searched other than minimum documentation to the exent that auch documents are included in the fielde searchad

Electronic data base coneulted during the intemational search (name of data base and, where practical, search ferma used)

EPO-Internal, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y WO 2009/042922 A2 (AMYLIN PHARMACEUTICALS 1-16
INC [US]: GHOSH SOUMITRA S [US];
ALFARO-LOPEZ J) 2 April 2009 (2009-04-02)
paragraphs [0149], [0153]: compounds
249,258, ...

Y WO 20067077035 AL (HOFFMANN LA ROCHE [CH]; 1-16
DANHO WALEED [US]; EHRLICH GEORGE [US]:
FRY DA) 27 July 2006 (2006-07-27)
claims

Y US 20067135747 Al (LEVY ODILE E [US] ET 1-16
AL) 22 June 2006 (2006-06-22)
paragraph [0100] - paragraph [0104];
claims; sequences

paragraph [0139] - paragraph [0168]
[296, 297, 298, 301,306,308,314]
paragraph [0291] - paragraph [0316]

-/-_

Further documents are listed in the continuation of Box C.

Sae patent family annex.

* Bpecial categories of cited documenta :

"A" dosumant defining the general atata of the art which is not
conaidered to be of paricular relevance

"E" earlier document butpublished an or after the international
filing date

"L* document which may throw doubta on priority claim{a) or
which is cited to eatablish the publication date of another
oitation or other special reason (aes apeoified)

"Q" docurnent referring to an oral discloaure, use, exhibition or
cther means

"P" document published prior to the intemational filing date but
later than the priority date claimed

*T* later document published after the imtemational filing date
ar priarity date and nat in conflict with the application but
cited to understand the principle ar thecry underlying the
inventicn

X" document of particular relevance; the claimed invention
cannot be considerad navel or cannct be considered to
involve an inventive etep when the document ie taken alone

"¥* document of particular relevance; the claimed invention
cannot be oonsiderad to involve an inventive step when the
document ia combined with ane or more ather such docu-
!'n:'r_:ls, :tur.h combination being obvious to a person skilled
in the art.

*&" document member of the Bame patent family

Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijawiji

Tal. {(+31-70) 340-2040,

Faox: (+31-70) 340-3016

Date of the actual oompletion cof the international asarsh Date of mailing of the international searsh report
10 January 2011 0170372011
Name and mailing address of the ISA/ Authorized officer

Yogt, Titus

Form PCTASAR210 (second sheat) (April 2006}
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C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of dooument, with indication, where appropriate, of the relevant passages

Relevant to olaim No.

Y

X.P

US 20077135351 Al (CONDE-KNAPE KARIN [US]
ET AL CONDE-KNAPE KARIN [US] ET AL)

14 June 2007 (2007-06-14)

page 2; claims; examples; sequences

WO 2009/138511 AL (NOVO NORDISK AS [DK];
OESTERGAARD SOEREN [DK]: KNUDSEN SANNE
MOELLER [) 19 November 26009 (2009-11-19)
claims

WO 2005/858958 A2 (NOVO NORDISK AS [DK];
HANSEN THOMAS KRUSE [DK]: ZUNDEL MAGALI
[DK]; MA} 30 June 2005 (2005-06-30)
claims

HEIZMANN G FELDER E R:; "Synthesis of an
N-3-guanidinopropylglycine {Narg)
derivative as a versatile building block
for solid-phase peptide and peptoid
synthesis"

PEPTIDE RESEARCH, NATICK, MA, US,

vol. 7, no. 6,

1 November 1994 (19%94-11-01), pages
328-332, XPO02959157

ISSN: 1040-5704

the whole document

WO 20057027978 A2 (NOVO NORDISK AS [DK];

LAU JESPER [DK]; HANSEN THOMAS KRUSE [DK];

MADSE) 31 March 2005 (2005-03-31)

claims

WO 037002158 Al (UNIY SINGAPORE [SG]; SIM
MENG KWOON [SG])

9 January 2003 (2003-01-09)

claims

WO 20057028516 A2 (NOVO NORDISK AS [DK]:
DOERWALD FLORENCIO ZARAGOZA [DK]; PESCHKE
BERND) 31 March 2005 (2005-03-31)

claims

WO 2006/005667 A2 (NOVO NORDISK AS [DK];

DOERWALD FLORENCIO ZARAGOZA [DK]; SCHIOEDT

CHRIS) 19 January 2006 (2006-01-19)
claims

WO 20077009894 A2 (NOVO NORDISK AS [DK];
SENSFUSS ULRICH [DK]; CHRISTENSEN LEIF
[DK]); SPE) 25 January 20087 (2007-01-25)
claims

_/__

1-16

1-16

1-16

1-16

1-16

1-16

1-16

1-16

1-16

Fom PCTASAR210 {continuation of second sheet) (April 2006)
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Y WO 2008/087190 A2 (NOVO NORDISK AS [DK]; 1-16
WULFF BIRGITTE SCHJELLERUP [DK]; RAUN
KIRSTEN [D) 24 July 2008 (2008-07-24)
claims
Y W0 2008/087186 A2 (NOVO NORDISK AS [DK]; 1-16
SENSFUSS ULRICH [DK]; CONDE FRIEBOES
KILIAN WALD) 24 July 2008 (2008-07-24)
claims
X WO 20057089789 A2 (7TM PHARMA AS [DK]; 1,2,5,
SCHWARTZ THUE [DK]) le,12,
29 September 2005 (2005-09-29) 15,16
page 22, lines 3-12; claims 29,30
X WO 20077038943 Al (7TM PHARMA AS [DK]; 1,2,5,
SCHWARTZ THUE [DK]: WANG FENG [US]) 12,15,16
12 April 2007 (2007-04-12)
page 9, lines 1-4; claims
Y W0 20097030771 ALl (NOVO NORDISK AS [DK]; 1-16

SPETZLER JANE [DK]:; SCHAEFFER LAUGE [DK];:
LAV JE) 12 March 2009 (2009-03-12)
claims

Fom PCTASAR210 {continuation of second sheet) (April 2006)
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BR P10606675 A2 07-07-2009
CA 2594423 Al 27-07-2006
CN 101107266 A 16-61-2008
EP 1844070 Al 17-10-2007
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KR 20070095422 A 28-09-2007
RU 2383553 (2 10-03-2010
ZA 200705674 A 26-08-2009
US 2006135747 Al 22-06-2006 US 2010099619 Al 22-04-2010
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 13(completely); 1-12, l4-16(partially)

This partial search report covers the subject matter of
inventions 1, 2 and 3, as defined below.

1.1. claims: 1-12, 14-16{all partially)

Invention 1: PYY analogues having an amino acid
substitution, and an albumin binding moiety, eg. the use of
the epsilon -N of Lys to include an albumin binding side
chain,

1.2, claims: 1-12, 14-16(all partially)

Invention 2: PYY analogues having unnatural amincacids of
the type .N-CRLR-C{0)., eg. Aib, and an albumin binding
moiety.

1.3. claims: 13(completely); 1-12, 14-16(partially)

Invention 3: PYY analogues having unnatural amincacids of
the type -NR-CR1-C(0)-, eg. N-methyl-Arg, and an albumin
binding moiety.

2. claims: L-16(partially)

Invention 4: PYY analogues having unnatural amincacids of
the type -N-C-CR1-C{0)-, or -N-CR1-C-C(0)-, eg. beta amino
acids, and an albumin binding moiety.

3. claims: 1-16(partially)

Invention 5: PYY analogues having unnatural amincacids of
the type -NR1-CR-C{0)-, eg. N-guanidinoalkyl Glycine, and an
albumin binding moiety.

4. claims: 1-16(partially)

Invention 6: PYY analogues having unnatural amincacids of
the type -N-CR1R-C-, and an albumin binding moiety.

5. claims: 1l-16(partially)

Invention 7: PYY analogues having unnatural amincacids of
the type -N-NR1-C(0)-, and an albumin binding moiety.
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