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! INTERNATICGNAL SEARCH REPORT International application No.
PCT/US 12/71223

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 38104, CO7TK 1/107, CO7K 5/12 (2013.01)
USPC - 514/1.1; 5301317
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC - ASIK 38/04, CO7K 17107, CO7K 512 (20613.01)
USPC - 514/1.1; 530/317

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 514/1.1; 5307317 (ses search terms balow}

Electrenic data base consulted during the international search {name of data base and, where practicable, search terms used}
*** Databasas; WEST, Patbase; Googla *** Search Terms Used: peptide, peptidomimaetic, constrainad, Intemally, macrocycls,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant p Rel t to claim No.

X US 2010/0234563 A1 (Arora et al) 16 September 2010 (16.08.2010), especially para [0008] 1.2, 6-8, 15-17, 21, 24
and [0810] and 54

A US 2011/0059161 A1 (Templeton) 10 March 2011 {10.03.2011), antire document 1.2, 6-8, 15-17, 21, 24
and 54

A £IS 2010/0228004 A1 (Prabhakaran) 09 September 2010 (09.09.2010), entire document 1-2,6-8,15-17, 21, 24
and 54

D Further documents are listed in the continuation of Box C. D

¥ Special eategories of cited documents: “T" later document published afler the intemational filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the ap!ﬁlglqauon but cited to undersiand
10 be of particular relevance the principle or theory underlying the invention

“E"  earlier application or patent but published on or after the international “X* document of particular relevance; the claimed invention cannot be
filing dete considered novel or cannot be considered to involve an inventive
“.» document which may throw doubts on priority claim(s) or which is step when the document i3 taken alone

cited 1o establish the publication date of another citation or other . : . ; . .
i Y™ document of icular relevance; the claimed invention cannot be
spectal reagon (a:-; specified) . . considered lop?r}va]ve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with ane or more other such documents, such combinatien
means being obvious 10 a person skilled in the ant

“P* d published prior to the international filing date but laterthan  wgn i
the priority date claimed '&" document member of the same patent family
Date of the actual completion of the international search Date of mailinéof the intermational search report

MAY 2013

Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Atin: ISA/US, Commissioner for Patents Les W, Young
P.0O. Box 1450, Alexandria, Virginia 22313-1450 PGT Holptsk: 57427244300

Facsimile No.  s71.273-3201 PCT OSP: 5742727774
Form PCT/ISA/210 (second sheet) (July 2009)

15 April 2013 {15.04.2013)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12771223

Box No. II Ohservations where certain claims were found unsearchable {Continvation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authoerity, namely:

2. D Claims Nos.:

because they relate to parts of the interational application that do not comply with the prescribed requirements to such an
extent that no meaningful internaticnal search can be carried out, specifically:

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

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

*** Plaase sea axtra ghaat **

1. D As all required additional search fees were timely paid by the applicant, this international search repon covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

4, g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-26 and 54; limited to where B is C(R1)2; io where p, 6, m, i, and n" combine to provide a peptidomimetic wherein
there are 9 to12 atoms in the macra cycle portion of the compound; to whara R2 is a beta amino acid; and to where R3 is a
beta amino acid; thus comprising claims 1-2, §-8, 15-17, 21, 24 and 54.

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:] The additionat 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 Mo protest accempanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS 1271223

Box I Observatlons where unity of invention is lacking

This application cantalns the following inventions or groups of inventions which are not so linked as to form a single general inventive
cancept under PCT Rule 13.1. In arder for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |+: Claims 1-26 and 54 directed to a paptidemimetic having a stable, internally constrained protein secondary structure, wherein
the peptidomimatic is a compound of Formula (1) [see claim 1 for structure, whereln the structure of formula (I} comprises a single -B-
C({R4){R4)-C(R4){R4)- moisty linked to a single peptide chain]. The first Invantion of Group I+ is limited to whare B is C{R1)2; to where p,
o, m, n', and n" combine to provide a peptidomimetic whersin there are 9 to12 atoms in the macra cycle portion of the compound; o
whare R2 is a bata amino acid; and to whera R3 is a beta amino acid; thus comprising claims 1-2, 6-8, 15-17, 21, 24 and 54, Applicants
may opt for additional groups to ba searched by specifying tha spacific groups and paying an additional inventicn fee for gach sloctad
group. For exampla, applicant may elact to search whaergin B is O, S or NRY; or whera p, 0, m, n', and n" combine to provide a
peptidomimetic wherein there ara more than 12 atoms in the macro cycle portion of the compound; or wherein R2 is 8 moiety of Formula
A; or whereln R3 is a matety of Formula B,

Group ll+; Claims 27-38 directed to a peplidomimetic having a stable, intemally conslrained protein secondary structure, wharein tha -
peptidomimetic is 8 compound of Fermula (l1A) [2ee claim 27 for structure, wharein the structure of formula {JIA) comprises two -B-
C{R4)(R4)-C(R4)(R4)- moiaties linking two maln peptide chains]. The first inventicn of Group |+ is limited ta where B is C(R1)2; and to
where R2 is a bata amino acid; thus comprising claims 27-28 and 32-35. Applicants may opt for additional groups to be searched,
including the first invention in this group, by specifying the specific groups and paying an additional invention fee for each elacted group.
For example, applicant may elect to search the first invention in this group; or wherein B is O, S or NR1; or wherein R2 is a moiely of
Formula A.

Group lll+: Claims 39-53 directed to a peptidomimetic having a stable, intemally constrained protein secondary structure, wherein the
peptidomimetic is a compound of Fermula (IIB} [see claim 39 for structure, wherein the structure of formula (B} comprises a single -B-
C(R4)(R4)-C{R4)[R4)- moiety linking two main peptide chains]. The first invention of Group 111+ Is limited to where B is C(R1)2; to whare
R2 is a beta amine acid; and to whera R3 is a beta amine acid; thus comprising claims 39-40, 44-47, and 51. Applicants may opt for
additional groups to be searched, including the first invantion in this group, by specifying the specific groups and paying an additional
invention fee for each elected group. For example, applicant may atect to search the first invention in this group; or wherein Bis O, S or
MNR1; or wherein R2 is a moiety of Formula A; or wherein R3 is a moiety of Formula B.

The inventlons listed as Groups 1+, I+ and I+ do not reate ko a single genaral inventive concept under PCT Rule 13.1 because, under
PCT Rule 13.2, they lack the same or comresponding special technical features for the following reasons:

Group |+ does not includa the inventive concept of a peptidorimetic structure having more than one peptide chain linked by ene or more
-B-C{R4){R4)-C(R4)(R4} moisties, as required by Groups H+ and HI+. Group |+ also does nat include the inventlve concept of a
peptidomimetic structure constrained by carboxyl/amine hydrogen bending, as required by Groups 11+ and I+,

Group 11+ includes peptidomimetics having two -B-C{R4KR4)-C(R4)(R4)- moiatias linking two main paptide chains; wherein Groups 1+
and lll+ include peptidomimetics having a single -B-C{R4 {R4)-C(R4)(R4}- moiety linked to one cre more main peptide chains.

Group |l1+ includes peptidomimatics having a single -B-C(R4}{R4 -C{R4)(R4}- moisty linking two main peptide chains; wherain Group 1+
includes peptidomimatics having a single -B-C{R4 }{R4)-C{R4)(R4)- moiety linked to a single peptide chain; and whersin Group Il+
includes peptidcmimatics having two -B-C{R4)(R4}-C(R4)(R4)- moleties linked to two main peptide chalns.

Graups I+, 11+ and Il1+ &l share the technical features of being related to a peptidomimetic having a stable, intemally constrained protein
secondary structure as seen in formulas (1), (IIA) and {lIB), including -B-C(R4)(R4)-C(R4)(R4}- moleties. However, the shared technical
features fail to make a confribution over the prior art US 2010/0234563 A1 to Arora et al. (hereinafter ‘Arora’), which disclosaes a
paptldommahc having a stabla, internally constrained protein secondary structure {para [0008] and [0040]), wherein the peptidomimetic
is a compound of Formula (1) constrained by a -B-C(R4)(R4}-C{R4)(R4}- moiety (para [0308] and [0010]). As peptidomimetics having a
atable, internally constrained protein secondary structure were known in the art, as evidanced by the disclosure of Arora, this cannet be
consitarad a special technical feature that would otherwise unify the groups.

Groups lI+ and ll1+ also shara the technical features of being retated to a peptidomimetic compound having more than one peptide chain
linked by one or more linker moieties. However, the shared fechnical features fail to make a confribution over the prior art US
2011/0058181 A1 (Templeton), which shows the formation of 'A-scaffold-A’ ' compounds comprising two peptidemimetic ¢chains linked by
a scaffold linker moiety {para [0007]). As pepidomimetics having more than one paptida chain linked by one or more linker moieties
were known in the art, as evidenced by tha disciosure of Templeton, this cannat be censldered a special technical feature that would
otherwise unify the groups.

Groups |1+ and ll1+ alsc share the technical features of being related to a peptidomimetic having a stable, internally constrained protein
secondary structure constrained by carboxyi/amine hydrogen bonding. However the shared technical features fall 1o make a
contribution over Arora, which shows the use of carboxyl/amine hydrogan bonding to constrain protein sacondary structure in
peptidomimetic compounds as being known and routine to those with ordinary =kitl in tha art (para [0018] and [0037]). As
paptidomimetics having a stable, internally constrained protein secondary structure constrained by carboxyl/amine hydrogen banding
were known in the art, as evidenced by the disclosure of Arara, this cannok be considered a special tachnical feature that would
otherwise unify the groups.

Groups |+, I+ and |1+ therafore lack unity under PCT Ruta 13.1 because they do not share a same or corresponding special technical
feature.
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