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BACE1 INHIBITOR PEPTIDES

The present invention is concerned with peptides having dual BACE] inhibitory properties,
their manufacture, pharmaceutical compositions containing them and their use as therapeutically

active substances.

Technical Field

The present compounds have Asp2 (B-secretase, BACE]1 or Memapsin-2) inhibitory
activity and may therefore be used in the therapeutic and/or prophylactic treatment of diseases
and disorders characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or

B-amyloid plaques and further deposits, particularly Alzheimer's discase.

Background Art

Alzheimer’s disease (AD) is a neurodegenerative disorder of the central nervous system
and the leading cause of a progressive dementia in the elderly population. Its clinical symptoms
are impairment of memory, cognition, temporal and local orientation, judgment and reasoning
but also severe emotional disturbances. There are currently no treatments available which can
prevent the disease or its progression or stably reverse its clinical symptoms. AD has become a
major health problem in all societies with high life expectancies and also a significant economic

burden for their health systems.

The BACE]1 enzyme is responsible for one of the proteolytic cleavages of the APP protein
that contributes to the generation of the Alzheimer’s disease-associated AB-peptide. Retarding or
stopping the production of AB-peptide through inhibition of the BACEI enzyme is a promising
therapeutic concept.

Active site-directed BACE] inhibitors are described in e.g. W02006/002907 and exosite-
directed (catalytic domain) BACE] inhibitors are described in e.g. Kornacker et al,
Biochemistry 2005, 44, 11567-73. Further Linning, Organic & Biomolecular Chemistry 10(41),
2012, p8216, W02005097199, US2007149763 and W0O2013056054 describe Bacel inhibitors

with peptidic structures.

Detailed description of the invention

Object of the present invention is dual-site BACE! inhibitor, binding to both, the
enzymatic active site and the catalytic domain of the BACE enzyme, the preparation of the
above mentioned compounds, medicaments containing them and their manufacture as well as the
usc of the above mentioned compounds in the therapeutic and/or prophylactic treatment of
diseases and disorders which are associated with inhibition of BACEI activity, such as
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Alzheimer’s disease. Furthermore, the formation, or formation and deposition, of B-amyloid
plaques in, on or around ncurological tissuc (c.g., the brain) are inhibited by the present
compounds by inhibiting the AP production from APP or an APP fragment.

The following definitions of the general terms used in the present description apply

irrespectively of whether the terms in question appear alone or in combination with other groups.

‘ Amino Acid H3-LetterH1-Letter‘

‘ Tryptophan H Trp H
‘ Tyrosine H Tyr H
‘ Valine ‘ ‘ Val ‘ ‘

‘ Alanine H Ala H A ‘
‘ Arginine H Arg H R ‘
‘ Asparagine H Asn H N ‘
‘Aspartic acid H Asp H D ‘
‘ Cysteine H Cys H C ‘
‘Glutamic acidH Glu H E ‘
‘ Glutamine H Gln H Q ‘
| Glycine | Gly | G |
| Histidine | His | H |
‘ Isoleucine H Ile H 1 ‘
‘ Leucine H Leu H L ‘
‘ Lysine H Lys H K ‘
‘ Methionine H Met H M ‘
‘PhenylalanineH Phe H F ‘
‘ Proline H Pro H P ‘
‘ Serine H Ser H S ‘
‘ Threonine H Thr H T ‘

W

v

v_|

Table 1: amino acid abbreviations used herein
Table 2: amino acid abbreviations used herein

The term “Sta” stands for statine, (35,45)-4-amino-3-hydroxy-6-methylheptanoic acid
(CAS 49642-07-1).

The term “MetSta” stands for (35,45)-4-amino-3-hydroxy-6-methylthiohexanoic acid
(CAS n/a), (CAS of Fmoc protected: 268542-18-3).

The term “PEG(4)” stands for 15-amino-4,7,10,13,tetraoxapentadecanoic acid (CAS: n/a),
(CAS of Fmoc protected: 557756-85-1).
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The term Leu*Ala stands for the “Tang” hydroxyethylene dipeptide isostere (reference: A.
K.Ghosh, D. Shin, D. Downs, G. Koelsch, X. Lin, J. Ermolieff and J. Tang, J. Am. Chem. Soc.,
2000, 122, 3522).

The term “PEG2” stands for 8-amino-3,6-dioxaoctanoic acid (CAS: n/a), (CAS of Fmoc
protected: 166108-71-0)

The term “PEG3” stands for 12-amino-4,7,10-trioxadodecanoic acid (CAS: n/a), CAS of
Fmoc protected: 867062-95-1)

The term "pharmaceutically acceptable salts" refers to salts that are suitable for use in
contact with the tissues of humans and animals. Examples of suitable salts with inorganic and
organic acids are, but are not limited to acetic acid, citric acid, formic acid, fumaric acid,
hydrochloric acid, lactic acid, maleic acid, malic acid, methane-sulfonic acid, nitric acid,
phosphoric acid, p-toluenesulphonic acid, succinic acid, sulfuric acid, sulphuric acid, tartaric

acid, trifluoroacetic acid (TFA) and the like. A specific salt is trifluoroacetate.

The terms ‘“‘pharmaceutically acceptable carrier” and ‘“pharmaceutically acceptable
auxiliary substance” refer to carriers and auxiliary substances such as diluents or excipients that

are compatible with the other ingredients of the formulation.

The term "pharmaceutical composition” encompasses a product comprising specified
ingredients in pre-determined amounts or proportions, as well as any product that results, directly
or indirectly, from combining specified ingredients in specified amounts. Preferably it
encompasses a product comprising one or more active ingredients, and an optional carrier
comprising inert ingredients, as well as any product that results, directly or indirectly, from
combination, complexation or aggregation of any two or more of the ingredients, or from
dissociation of one or more of the ingredients, or from other types of reactions or interactions of

one or more of the ingredients.

The term “half maximal inhibitory concentration” (ICso) denotes the concentration of a
particular compound required for obtaining 50% inhibition of a biological process in vitro. ICs
values can be converted logarithmically to pICsy values (-log 1Cso), in which higher values
indicate exponentially greater potency. The ICso value is not an absolute value but depends on
experimental conditions e.g. concentrations employed. The ICsy value can be converted to an
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem. Pharmacol. (1973)
22:3099). The term “inhibition constant” (Ki) denotes the absolute binding affinity of a
particular inhibitor to a receptor. It is measured using competition binding assays and is equal to
the concentration where the particular inhibitor would occupy 50% of the receptors if no
competing ligand (e.g. a radioligand) was present. Ki values can be converted logarithmically to

pKi values (-log Ki), in which higher values indicate exponentially greater potency.
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“Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a discase state, is sufficient to effect such treatment for the
discase state. The “therapeutically effective amount” will vary depending on the compound,
disease state being treated, the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgment of the attending medical or veterinary

practitioner, and other factors.

The term “as defined herein” and ““as described herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more preferred
and most preferred definitions, if any.

b 1Y

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction
means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which produces
the indicated and/or the desired product may not necessarily result directly from the combination
of two reagents which were initially added, i.c., there may be one or more intermediates which
are produced in the mixture which ultimately leads to the formation of the indicated and/or the
desired product.

The invention also provides pharmaceutical compositions, methods of using, and methods

of preparing the aforementioned compounds.
All separate embodiments may be combined.

Present invention relates to a dual-site BACE] inhibitor, binding to both, the enzymatic

active site and the catalytic domain of the BACEI enzyme.

The exosite motifs as well as the active site inhibitors containing statine-type transition

state mimetic alone do not show BACE! inhibition.

A certain embodiment of the invention relates to a dual-site BACE1 inhibitor as described
herein, binding to both, the enzymatic active site and the catalytic domain of the BACE enzyme,
whereby the exosite inhibitory part (A”) is connected to the active-site inhibitory part (B’) of said
BACEI] inhibitor by a linker (L"), or a pharmaceutically acceptable salt thereof.

A certain embodiment of the invention relates to a dual-site BACEI inhibitor as described
herein, wherein L’ is selected from the group consisting of

1.  -(Gly)x, wherein x is 3,
ii. PEG(4), and

iii.  -Gly-DLys-Gly-.
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A certain embodiment of the invention relates to a dual-site BACE]1 inhibitor as described

herein, wherein A’ is selected from the group consisting of

il.

iv.

V1.

Vil.

10 Viil.

iX.

XI.

xi1.

15 Xiii.

X1V.

XV.

XVI.

XVil.

20 XVIil.

XiX.

XX.

XXI.

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-,
Tyr-Pro-Lys-Pro-Ala-GIn-Gly-
Gly-Ala-Arg-Phe-Ile-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu-,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
H-DTyr-Pro-Tyr-Phe-1le-Pro-Leu-,
Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-.
H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu-,
H-Tyr-Pro-DLys-Phe-1le-Pro-Leu-,
H-Tyr-Pro-Tyr-DLys-1le-Pro-Leu-,
Biotin-PEG2-Cys-PEG8-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
Biotin-PEG2-Cys-PEG3-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-, and

H-Gly-Gly-Gly-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-.

A certain embodiment of the invention relates to a dual-site BACE] inhibitor as described

25 herein, wherein A’ is selected from the group consisting of
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il.

111.

iv.

V1.

Vil.

Viil.

iX.

10 X.

XI.

xii.

Xiii.

X1V.

15 XV.

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-,
Tyr-Pro-Lys-Pro-Ala-GIn-Gly-
Gly-Ala-Arg-Phe-Ile-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu-, and
H-Tyr-Pro-Tyr-Phe-DLys-Leu-.
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
H-DTyr-Pro-Tyr-Phe-1le-Pro-Leu-, and

Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-.

A certain embodiment of the invention relates to a dual-site BACE1 inhibitor as described

herein, wherein B’ is selected from the group consisting of

il.

20 111.

iv.

V.

-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH,,
-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH,,
-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,, and

Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro-NH,.

A certain embodiment of the invention relates to a dual-site BACE]1 inhibitor as described

herein, selected from the group consisting of

25  Tyr-Pro-Tyr-Phe-lle-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x TFA
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1 H-Tyr-Pro-Lys-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu- Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Gly-Ala-Arg-Phe-lIle-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x 3TFA,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHz,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,

Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Lys-Pro-Ala-Gln-Gly-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH;,
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH, x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-lle-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH, x
2TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 2TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x
2TFA,

Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro- NH; x
2TFA,
H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
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H-Tyr-Pro-DLys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Biotin-PEG2-Cys-PEGS8-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-
Ala-Glu-DPro-NHj;,
Biotin-PEG2-Cys-PEG3-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-
Ala-Glu-DPro-NH,, and
H-Gly-Gly-Gly-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro- NH; x 3TFA.

A certain embodiment of the invention relates to a dual-site BACEI inhibitor as described
herein, selected from the group consisting of

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x TFA,

1 H-Tyr-Pro-Lys-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu- Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Gly-Ala-Arg-Phe-Ile-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x 3TFA,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHo,
H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,

Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Lys-Pro-Ala-Gln-Gly-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH, x
2TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x 2TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x TFA,
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Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-lle-Ser-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
2TFA, and
Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro- NH; x
2TFA.

A certain embodiment of the invention relates to a dual-site BACE]1 inhibitor as described herein,
wherein the pharmaceutically acceptable salt is trifluoroacetate.
A certain embodiment of the invention relates to a dual-site BACE] inhibitor as described

herein for use as therapeutically active substance.

A certain embodiment of the invention relates to a dual-site BACE] inhibitor as described
herein for the use as inhibitor of BACE1 activity.

A certain embodiment of the invention relates to a dual-site BACE1 inhibitor as described
herein for the use as therapeutically active substance for the therapeutic and/or prophylactic
treatment of diseases and disorders characterized by elevated B-amyloid levels and/or f-amyloid

oligomers and/or B-amyloid plaques and further deposits, particularly Alzheimer's discase.

A certain embodiment of the invention relates to a dual-site BACE1 inhibitor as described
herein for the use as therapeutically active substance for the therapeutic and/or prophylactic

treatment of Alzheimer's disease.

A certain embodiment of the invention relates to a pharmaceutical composition comprising
a dual-site BACE]1 inhibitor as described herein and a pharmaceutically acceptable carrier and/or

a pharmaceutically acceptable auxiliary substance.

A certain embodiment of the invention relates to the use of a dual-site BACEI inhibitor as
described herein for the manufacture of a medicament for the use in inhibition of BACEI

activity.

A certain embodiment of the invention relates to the use of a dual-site BACEI inhibitor as
described herein for the manufacture of a medicament for the therapeutic and/or prophylactic
treatment of diseases and disorders characterized by elevated B-amyloid levels and/or f-amyloid

oligomers and/or B-amyloid plaques and further deposits, particularly Alzheimer's discase.
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A certain embodiment of the invention relates to the use of a dual-site BACEI inhibitor as
described herein for the manufacture of a medicament for the therapeutic and/or prophylactic

treatment of Alzheimer's disease.

A certain embodiment of the invention relates to a dual-site BACE] inhibitor as described
herein for the use in inhibition of BACEI activity.

A certain embodiment of the invention relates to a dual-site BACEI inhibitor as described
herein for the use in the therapeutic and/or prophylactic treatment of diseases and disorders
characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid

plaques and further deposits, particularly Alzheimer's disease.

A certain embodiment of the invention relates to a dual-site BACEI inhibitor as described
herein for the use in the therapeutic and/or prophylactic treatment of Alzheimer's disease.

A certain embodiment of the invention relates to a method for the use in inhibition of
BACEI! activity, particularly for the therapeutic and/or prophylactic treatment of diseases and
disorders characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or f-
amyloid plaques and further deposits, Alzheimer's discase, which method comprises
administering dual-site BACE]1 inhibitor as described herein to a human being or animal.

Furthermore, the invention includes all optical isomers, i.c. diastercoisomers,
diastercomeric mixtures, racemic mixtures, all their corresponding enantiomers and/or tautomers

as well as their solvates.

The dual-site BACEI inhibitors may be prepared as described herein. The starting material is

commercially available or may be prepared in accordance with known methods.

The corresponding pharmaceutically acceptable salts with acids can be obtained by standard
methods known to the person skilled in the art, e.g. by dissolving the dual-site BACE1 inhibitor
in a suitable solvent such as e.g. dioxan or THF and adding an appropriate amount of the
corresponding acid. The products can usually be isolated by filtration or by chromatography. The
conversion of a dual-site BACEI inhibitor into a pharmaceutically acceptable salt with a base
can be carried out by treatment of such a compound with such a base. One possible method to
form such a salt is e.g. by addition of 1/n equivalents of a basic salt such as e.g. M(OH),,
wherein M = metal or ammonium cation and n = number of hydroxide anions, to a solution of
the compound in a suitable solvent (e.g. cthanol, ethanol-water mixture, tetrahydrofuran-water

mixture) and to remove the solvent by evaporation or lyophilisation.

Insofar as their preparation is not described in the examples, the dual-site BACEI
inhibitors as well as all intermediate products can be prepared according to analogous methods
or according to the methods set forth herewithin. Starting materials are commercially available,

known in the art or can be prepared by methods known in the art or in analogy thereto.
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It will be appreciated that the dual-site BACEI inhibitors in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back to

the parent compound in vivo.

Pharmacological Tests

The dual-site BACEI inhibitor and their pharmaceutically acceptable salts possess valuable
pharmacological propertics. It has been found that the compounds of the present invention are
associated with inhibition of BACE]1 activity. The compounds were investigated in accordance
with the test given hereinafter.

Cellular AB-lowering assay:

Human HEK293 cells which are stably transfected with a vector expressing a cDNA of the
human APP wt gene (APP695) were used to assess the potency of the compounds in a cellular
assay. The cells were seeded in 96-well microtiter plates in cell culture medium (Iscove, plus
10% (v/v) fetal bovine serum, glutamine, penicillin/streptomycin) to about 80% confluence and
the compounds were added at a 10x concentration in 1/10 volume of medium without FCS
containing 8% DMSO (final concentration of DMSO was kept at 0.8% v/v). After 18-20 hrs
incubation at 37 °C and 5% CO; in a humidified incubator the culture supernatant was harvested
for the determination of AB40 concentrations. 96well ELISA plates (e.g., Nunc MaxiSorb) were
coated with monoclonal antibody which specifically recognize the C-terminal end of AP40
(Brockhaus et al., NeuroReport 9, 1481-1486; 1998). After blocking of non-specific binding sites
with e.g. 1% BSA and washing, the culture supernatants were added in suitable dilutions
together with a horseradish peroxidase-coupled AP detection antibody (e.g., antibody 4GS,
Senetek, Maryland Heights, MO) and incubated for 5 to 7 hrs. Subsequently the wells of the
microtiter plate were washed extensively with Tris-buffered saline containing 0.05% Tween 20
and the assay was developed with tetramethylbenzidine/H,0O; in citric acid buffer. After stopping
the reaction with one volume 1 N H,SOj4 the reaction was measured in an ELISA reader at 450
nm wavelength. The concentrations of AP in the culture supernatants were calculated from a

standard curve obtained with known amounts of pure AP peptide.

. IC 50
Ex. | Name Systematic Name MW (M)
YPYFIPL-PEG(4)- Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
1 EVN-Sta-VAEp- NH; x | PEG(4)-Glu-Val-Asn-Sta-Val-Ala- 2168.4 0.0027
TFA Glu-DPro-NH, x TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-
2 ;EX,F}I\%'_%%G'S\T?A Gly-Gly-Glu-Val-Asn-Sta-Val-Ala- | 209227 | 0.42
g Glu-DPro-NH, x TFA
YPYFIPL-GkG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-
3 Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2277.41 0.094
2TFA Ala-Glu-DPro-NH,; x 2TFA
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YPKFIPL-GKG-EVN- | Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-

4 Sta-VAEp- NH, x DLys-Gly-Glu-Val-Asn-Sta-Val- 2356.44 0.28
3TFA Ala-Glu-DPro-NH,; x 3TFA
YPYFIPk-GkG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-

5 Sta-VAEp- NH» x DLys-Gly-Glu-Val-Asn-Sta-Val- 2406.45 0.019
3TFA Ala-Glu-DPro-NH; x 3TFA
YPYFKPA-GkG-EVN- | Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-

6 Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2364.37 0.046
3TFA Ala-Glu-DPro-NH,; x 3TFA
YPYFIPL-PEG(4)- Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-

7 EVN-MetSta-VAEf- PEG(4)-Glu-Val-Asn-MetSta-Val- 2236.5 0.43
NH; x TFA Ala-Glu-DPhe-NH, x TFA
YPYFIPL-PEG(4)- Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-

8 EVN-MetSta-VAEP- PEG(4)-Glu-Val-Asn-MetSta-Val- 2186.44 0.017
NH; x TFA Ala-Glu-Pro-NH; x TFA
YPYFIPL-GGG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-

9 MetSta-VAEP- NH; x | Gly-Gly-Glu-Val-Asn-MetSta-Val- | 2110.31 1.34
TFA Ala-Glu-Pro-NH; x TFA
YPYFIPL-GkKG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-

10 | MetSta-VAEP- NH; x | DLys-Gly-Glu-Val-Asn-MetSta-Val- | 2295.45 0.47
2TFA Ala-Glu-Pro-NH; x 2TFA
YPKFIPL-GkG-EVN- | Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-

11 | MetSta-VAEP- NH; x | DLys-Gly-Glu-Val-Asn-MetSta-Val- | 2374.47 0.76
3TFA Ala-Glu-Pro-NH, x 3TFA
YPYFIKL-GkG -EVN- | Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-Gly-

12 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2422.49 >40
3TFA Ala-Glu-DPro-NH; x 3TFA
YPYFkPL-GkG -EVN- | Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-

13 | Sta-VAEp- NH; x Gly-DLys-Gly-Glu-Val-Asn-Sta- 2406.45 >40
3TFA Val-Ala-Glu-DPro-NH, x 3TFA
YPYFKPA-GkG-EVN- | Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-

14 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2364.37 0.071
3TFA Ala-Glu-DPro-NH,; x 3TFA
TPKPAQG-GkG-EVN- | Tyr-Pro-Lys-Pro-Ala-GIn-Gly-Gly-

15 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2177.14 >40)
3TFA Ala-Glu-DPro-NH,; x 3TFA
GARFIPA-GKkG-EVN- | Gly-Ala-Arg-Phe-Ile-Pro-Ala-Gly-

16 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2210.21 0.42
3TFA Ala-Glu-DPro-NH, x 3TFA
YPKFISA-GKG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-

17 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2304.32 0.75
3TFA Ala-Glu-DPro-NH, x 3TFA
YPYFIPk-GkG-EVN- | Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-

18 | MetSta-VAEP- NH; x | DLys-Gly-Glu-Val-Asn-MetSta-Val- | 2424.49 0.015
3TFA Ala-Glu-Pro-NH; x 3TFA
YPYFIPk-GkG-EVN- | Tyr-Pro-Tyr-Phe-lle-Pro-DLys-Gly-

19 | MetSta-VAEf- NH; x DLys-Gly-Glu-Val-Asn-MetSta-Val- | 2474.55 0.19
3TFA Ala-Glu-DPhe-NH, x 3TFA
kPYFIPLGKGEVN- DLys-Pro-Tyr-Phe-Ile-Pro-Leu- Gly-

20 | Sta-VAEp- NH; x DLys-Gly-Glu-Val-Asn-Sta-Val- 2356.44 2.93
3TFA Ala-Glu-DPro- NH; x 3TFA
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YPKFIPL-PEG(4)- 1 H-Tyr-Pro-Lys-Phe-Ile-Pro-Leu-
21 | EVN-Sta-VAEp- NH, x | PEG(4)-Glu-Val-Asn-Sta-Val-Ala- 224743 0.052
3TFA Glu-DPro- NH; x 3TFA
YPYFIPk-PEG(4)- H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-
22 | EVN-Sta-VAEp- NH; x | PEG(4)-Glu-Val-Asn-Sta-Val-Ala- 2297.44 0.045
2TFA Glu-DPro- NH; x 2TFA
YPYFKL-PEG(4)- H-Tyr-Pro-Tyr-Phe-DLys-Leu-
23 | EVN-Sta-VAEp- NH; x | PEG(4)-Glu-Val-Asn-Sta-Val-Ala- | 2200.33 >40
2TFA Glu-DPro- NH; x 3TFA
YPYFKPL-PEG(4)- H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-
24 | EVN-Sta-VAEp- NH; x | PEG(4)-Glu-Val-Asn-Sta-Val-Ala- 2297.44 >40
2TFA Glu-DPro- NH; x 2TFA
YPYFIPk-PEG(4)- Tyr-Pro-Tyr-Phe-1le-Pro-DLys-
25 | EVN-Leu*Ala-Aep- PEG(4)-Glu-Val-Asn-Leu*Ala-Ala- | 2226.36 0.015
NH; x 2TFA Glu-DPro- NH; x 2TFA
YPYFkLGKGEVN- Tyr-Pro-Tyr-Phe-DLys-Leu-Gly-
26 | Leu*Ala-Acp- NH; x DLys-Gly-Glu-Val-Asn-Leu*Ala- 2238.26 0.034
3TFA Ala-Glu-DPro- NH, x 3TFA
YPYFIPk-PEG(4)- Tyr-Pro-Tyr-Phe-1le-Pro-DLys-
27 | EVN-MetSta-VAEp- PEG(4)-Glu-Val-Asn-MetSta-Val- 2315.48 1.01
NH; x 2TFA Ala-Glu-DPro- NH, x 2TFA
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-
28 {fﬁmﬁk(}?gfa' Gly-DLys-Gly-Glu-Val-Asn-Sta- | 2406.45 | 0.063
Pt x Val-Ala-Glu-DPro- NH, x 3TFA
yPYFIPLGKGEVN- H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-
29 | Sta-VAEp- NH; x Gly-DLys-Gly-Glu-Val-Asn-Sta- 2277.41 0.81
2TFA Val-Ala-Glu-DPro- NH, x 2TFA
Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-
30 ‘;Z'_Y\EXEF I?i%kiET\g' Gly-DLys-Gly-Glu-Val-Asn-Sta- | 220543 | 0.11
P Val-Ala-Glu-DPro- NH, x TFA
H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu-
31 ;ﬁfgfﬁgg\g/% Gly-DLys-Gly-Glu-Val-Asn-Sta- | 242249 | > 40
) Val-Ala-Glu-DPro-NH2
H-Tyr-Pro-DLys-Phe-Ile-Pro-Leu-
3 Eﬁ%ﬁfﬁ%ﬁ;\ Gly-DLys-Gly-Glu-Val-Asn-Sta- | 2356.44 | 29.29
) Val-Ala-Glu-DPro-NH,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-
33 éftﬁﬁ?ﬁﬁggx Gly-DLys-Gly-Glu-Val-Asn-Sta- | 2372.44 | 34.83
) Val-Ala-Glu-DPro-NH,
Btn-PEG2-C-PEGS- | 10N PEOZCYS-PEGR Tyt Pro-
34 | YPYFIPkGKGEVN- YErACT e HIO- LYS MY LLYS” 1319052 | 0.018
Sta-VAEp-NH2.TFA Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro-NH,
Btn-PEG2-C-PEG3. | DIOUN-PRIZCYs BEGS Tyrpro-
35 | YPYFIPKGKGEVN- Yt IO HIO- LU L YS Ly ULYS 1297026 | 0.026
Sta-VAEp-NH2.TFA Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro-NH,
H-Gly-Gly-Gly-Tyr-Pro-Tyr-Phe-
GGGYPYFIPKGKGEV | Ile-Pro-DLys-Gly-DLys-Gly-Glu-
36 N-Sta-VAEp-NH2.TFA | Val-Asn-Sta-Val-Ala-Glu-DPro-NH, 257761 0.0064
x 3TFA
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Table 3: ICso values of selected examples

The exosite motifs as well as the active site inhibitors containing statine-type transition state

mimetic alone do not show BACE1 inhibition.

Ex. | Name Systematic Name MW z:l: 1\2‘;
B N e AlahnE, 12956 |40
E2 ﬁlc{-jPTFKPANGS- ﬁ;-l"fégl(_}sh;;:lﬁlr{-fhe-Lys-Pro-Ala- 1216 - 40
E3 ?}EZSTGARFIPAN- g(z)-_SAeg:lX;lC_};IEZAla-Arg-Phe-Ile- 1073.6 - 40
E4 ﬁngDYPKFISAN- gecr-_(ilifl-_ﬁssll)l-_;yﬁ;Pro-Lys-Phe-Ile- 11516 > 40
£ Iéncqu PYPRTIPAS ﬁ?ﬂﬁf;ﬁfﬁﬁf’“"Lys'Phe'”e' 11346 | >40
E6 ﬁ]cq-zGSYPKFIDAN- i;:;}iﬁrfzg—i eriiro-Lys-Phe-Ile- 11516 - 40
E7 1z:Ic{-fTTYPYFKPA- f}c}:ipe;—iﬂz’ﬁgjyr?ro-Tyr-Phe- 1240.6 14.41

Table 4: ICs, values of selected examples of exosite motifs

. IC 50
Ex. | Name Systematic Name MW (M)
Glu-Val-Asn-Sta-Val-Ala-Glu-Phe-
Al | EVN-Sta-VAEF NH, x TFA 961.2 > 40
Glu-Val-Asn-MetSta-Val-Ala-Glu-
A2 | EVN-MetSta-VAEf DPhe- NH, x TFA 981.65 > 40
A3 | EVN-Sta-VAEp Glu-Val-Asn-Sta-Val-Ala-Glu-DPro- 1041.59 > 40

NH, x TFA

Table 5: ICsq values of selected examples of active site motifs

Pharmaceutical Compositions

The dual-site BACEI inhibitors and the pharmaceutically acceptable salts can be used as
therapeutically active substances, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatin capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, ¢.g. in the form of suppositories, or parenterally, ¢.g. in

the form of injection solutions.

The dual-site BACE1 inhibitors and the pharmaceutically acceptable salts thercof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acids or its
salts and the like can be used, for example, as such carriers for tablets, coated tablets, dragées

and hard gelatin capsules. Suitable carriers for soft gelatin capsules are, for example, vegetable
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oils, waxes, fats, semi-solid and liquid polyols and the like. Depending on the nature of the
active substance no carriers are however usually required in the case of soft gelatin capsules.
Suitable carriers for the production of solutions and syrups are, for example, water, polyols,
glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for example, natural or

hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain pharmaceutically acceptable
auxiliary substances such as preservatives, solubilizers, stabilizers, wetting agents, emulsifiers,
sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents

or antioxidants. They can also contain still other therapeutically valuable substances.

Medicaments containing a dual-site BACEI inhibitor or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more dual-site BACE1 inhibitors
and/or pharmaceutically acceptable salts thereof and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or

more therapeutically inert carriers.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in cach particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a dual-site BACE1 inhibitors or
of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage may
be administered as single dose or in divided doses and, in addition, the upper limit can also be

exceeded when this is found to be indicated.

The following examples illustrate the present invention without limiting it, but serve
merely as representative thereof. The pharmaceutical preparations conveniently contain about 1-
500 mg, preferably 1-100 mg, of a dual-site BACEI inhibitor. Examples of compositions

according to the invention are:

Example A

Tablets of the following composition are manufactured in the usual manner:

ingredient mg/tablet

5 25 100 500
Dual-site BACE]1 inhibitor 5 25 100 500
Lactose Anhydrous DTG 125 105 30 150
Sta-Rx 1500 6 6 6 60
Microcrystalline Cellulose 30 30 30 450
Magnesium Stearate 1 1 1 1
Total 167 167 167 831
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Table 6: possible tablet composition

Manufacturing Procedure

PCT/EP2016/067447

Mix ingredients 1, 2, 3 and 4 and granulate with purified water.

Dry the granules at 50°C.

1
2
3. Pass the granules through suitable milling equipment.
4

Add ingredient 5 and mix for three minutes; compress on a suitable press.

Example B-1

Capsules of the following composition are manufactured:

ingredient mg/capsule
5 25 100 500

Dual-site BACEI inhibitor 5 25 100 500
Hydrous Lactose 159 123 148 -
Corn Starch 25 35 40 70
Talk 10 15 10 25
Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Table 7: possible capsule ingredient composition

Manufacturing Procedure

1. Mix ingredients 1, 2 and 3 in a suitable mixer for 30 minutes.

2. Add ingredients 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

The dual-site BACEL1 inhibitor, lactose and corn starch are firstly mixed in a mixer and

then in a comminuting machine. The mixture is returned to the mixer; the talc is added thereto

and mixed thoroughly. The mixture is filled by machine into suitable capsules, e.g. hard gelatin

capsules.

Example B-2

Soft Gelatin Capsules of the following composition are manufactured:

ingredient

mg/capsule

Dual-site BACE]1 inhibitor

Yellow wax

Hydrogenated Soya bean oil
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Partially hydrogenated plant oils 34
Soya bean oil 110
Total 165

Table 8: possible soft gelatin capsule ingredient composition

ingredient mg/capsule
Gelatin 75

Glycerol 85 % 32

Karion 83 8 (dry matter)

Titan dioxide 0.4

Iron oxide yellow 1.1

Total 116.5

Table 9: possible soft gelatin capsule composition
Manufacturing Procedure

The dual-site BACEI inhibitor is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules

are treated according to the usual procedures.

Example C

Suppositories of the following composition are manufactured:

ingredient meg/supp.
Dual-site BACE]1 inhibitor 15

Suppository mass 1285

Total 1300

Table 10: possible suppository composition
Manufacturing Procedure

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to
45°C. Thereupon, the finely powdered dual-site BACE] inhibitor is added thereto and stirred
until it has dispersed completely. The mixture is poured into suppository moulds of suitable size,
left to cool; the suppositories are then removed from the moulds and packed individually in wax
paper or metal foil.

Example D

Injection solutions of the following composition are manufactured:
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ingredient mg/injection solution.
Dual-site BACE]1 inhibitor 3
Polyethylene Glycol 400 150
acetic acid q.s. ad pH 5.0
water for injection solutions ad 1.0 ml

Table 11: possible injection solution composition
Manufacturing Procedure

The dual-site BACEL! inhibitor is dissolved in a mixture of Polyethylene Glycol 400 and
water for injection (part). The pH is adjusted to 5.0 by acetic acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials using an

appropriate overage and sterilized.

Example E

Sachets of the following composition are manufactured:

ingredient mg/sachet
Dual-site BACEI inhibitor 50

Lactose, fine powder 1015

Microcrystalline cellulose (AVICEL PH 102) 1400

Sodium carboxymethyl cellulose 14

Polyvinylpyrrolidon K 30 10

Magnesium stearate 10

Flavoring additives 1

Total 2500

Table 12: possible sachet composition
Manufacturing Procedure

The dual-site BACE1 inhibitor is mixed with lactose, microcrystalline cellulose and
sodium carboxymethyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water.

The granule is mixed with magnesium stearate and the flavoring additives and filled into sachets.

Experimental Part

The following examples are provided for illustration of the invention. They should not be

considered as limiting the scope of the invention, but merely as being representative thereof.

General procedures for the CEM Liberty Microwave Peptide Synthesizer:

0.1 mMol scale:
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Deprotection of Fmoc:

The washed and preswelled resin (435 mg, 0.1 mMol, TentaGel S RAM (Load: 0.23
mMol/g), (Rapp Polymere, Cat: S30023) was treated with a solution of piperidine 20% in
dimethylformamid (DMF) (7.0 mL) under microwave condition at 50°C for 3 minutes for initial
deprotection. The resin was washed with DMF and treated with a solution of piperidine 20% in
DMF (7.0 mL) under microwave condition at 75°C for 5 minutes for deprotection.

Coupling of amino acids:

To the washed and preswelled resin was added a solution of amino acid, 0.2M in DMF
25 mL, 50 eq) followed by a solution of (1-Cyano-2-cthoxy-2-
oxoethylidenaminooxy)dimethylamino-morpholino-carbenium hexafluorophosphate (COMU)
0.5M in DMF (1.0 mL, 5.0 eq.), (CAS: 1075198-30-9, Iris Biotech, Cat: RL-1175.1000)
followed by a solution of diisopropylethylamine (DIPEA) 2M in N-Methyl-2-pyrrolidone (NMP)
(0.5 mL, 10.0 eq.). This reaction mixture was treated under microwave condition at 75°C for 5

minutes for coupling.

0.25 mMol scale:

Deprotection of Fmoc:

The washed and preswelled resin (1.09 g, 0.25 mMol, TentaGel S RAM (Load: 0.23
mMol/g), (Rapp Polymere, Cat: S30023) was treated with a solution of piperidine 20% in DMF
(10.0 mL) under microwave condition at 50°C for 3 minutes for initial deprotection. The resin
was washed with DMF and treated with a solution of piperidine 20% in DMF (10.0 mL) under

microwave condition at 75°C for 5 minutes for deprotection.
Coupling of amino acids:

To the washed and preswelled resin was added a solution of amino acid, 0.2M in DMF
(5.0 mL, 4.0 eq.) followed by a solution of COMU 0.5M in DMF (2.0 mL, 4.0 ¢q.), (CAS:
1075198-30-9, Iris Biotech, Cat: RL-1175.1000) followed by a solution of DIPEA 2M in NMP
(1.0 mL, 8.0 eq.). This reaction mixture was treated under microwave condition at 75°C for 5

minutes for coupling.
General procedure for final cleavage:
0.1 mMol scale:

The resin was washed with CH,Cl, and then treated with a solution of trifluoroacetic
acid (TFA): triisopropylsilane (TIS):water 95:2.5:2.5 (5 mL) for 30 minutes at room temperature
on the shaker. The resin was filtered. The crude peptide was precipitated with Et,O (35 mL). The
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suspension was centrifuged and the solvent was decanted. The solid was dissolved in acetonitrile

and water and freeze-dried to get the crude peptide.
General procedure for purification:

The crude product was dissolved in acetonitrile and water (containing 0.1% TFA) and
then purified by preparative HPLC. Column YMC-Actus Pro C8, 5um, 75x30mm with a
gradient of water (containing 0.1% TFA) : acetonitrile 70 : 30 to 2 : 98 and with a flow of 30
mL/min.

The examples can be prepared analogous to the general procedures described herein.
BACE1 Binder Discovery Using Comprehensive Smer Peptide Arrays

Array Design, Synthesis and Background Control: To discover BACE1 binders, an array
having 2.47M peptides (representing a comprehensive list of all possible 5-mer peptides,
excluding cysteine) was designed. Each 5-mer peptide was synthesized with 3 cycles of linker
synthesis in the N-term and C-term. For linker synthesis a mixture including G and S in a 3:1
ratio was used. The peptide sequence would be in the following format: ZZZ — Smer — ZZZ,
where Z is an amino-acid from a linker mixture. After peptide synthesis, arrays were pre-stained
with CyS5-streptavidin for the purpose of QC and background signal measurement in 30 ml of
Binding buffer (1% alkali-soluble casein, Novagen, Billerica, USA, cat#70955, 0.05% Tween 20)
containing 333 ng/ml Cy5-streptavidin (Amersham, UK, cat# PA45001) for 1 h. Array were
washed in Wash Buffer I (Roche/Nimblegen, Madison, USA) for 30 sec and, briefly, in 0.1 TE
buffer. The arrays were dried by a spinning in a microfuge to remove traces of water and
scanned using MS200 scanner (Roche/Nimblegen) at 635 nm wavelength and 2 um resolution.
After this step, the arrays were ready for binding to a target protein.

BACE] biotinylation: BACE1 enzyme (WT1-13-2, 0.7 mg/ml) was labelled with biotin
using Pierce EZ-link Micro NHS-PEG4-biotinylation kit, cat#21955. For labelling, 70 ul or 50
ug of BACEI enzyme was mixed with 2 ul of NHS-biotin solution freshly prepared in water and
incubated at RT for 1 h. Excess of free biotin was removed by 2X spin-filtration (1,000 g, 4 min)
of the reaction solution using Micro Bio-Spin 30 chromatography column (BioRad, cat 732-
6223). The biotinylated BACE1 was stored in aliquots at -20C.

Binding Assay: To ensure data reproducibility 5 ul of biotinylated BACEI was mixed
with 40 ul of Binding Buffer, loaded on array with attached HX1 Mixer and incubated at 4C
overnight. After incubation, the mixer was removed and array was washed in Wash Buffer I for
30 sec and, briefly in 0.1 TE buffer. The array was stained at biotinylated BACE1 in 30 ml of
Binding buffer with 333 ng/ml streptavidin-Cy5 (Amersham, UK, cat# PA45001) for 1 h and

washed as described above. The array was dried by spinning in a microfuge to remove traces of
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water and the data were acquired using MS200 scanner (Roche/Nimblegen) at 635 nm

wavelength and 2 um resolution.

Data analysis and Results:
NimbleGen DEVA software. The biotin specific fluorescent signal resulting from BACEI
binding was plotted against the background signal collected earlier (see “Array Design,

Image analysis and signal extraction performed using

Synthesis and Background Control”) for all 5-mer sequences. 5-mer peptide sequences with
highest BACE-specific signal and low background have been identified from this analysis and

six most common motifs shared by these sequences are listed in the first column of the table

below.
Core motifs | Extension Sequences Double Sequences selected
libraries selected from substitution/deletion | from
extension libraries substitution/deletion
libraries libraries
YFK XXYFKXX YPYFKPA GQYPYFKPAS QQYPYFKPAN
PYFK XXPYFKXX | QYPYFKPA QYPYFKPASG
YFKP XXYFKPXX YPYFKPAS
TFK XXTFKXX YPTFKPA GGGYPTFKPA YPTFKPANGS
GGYPTFKPAG
GYPTFKPAGG
YPTFKPAGGG
PKF XXPKFXX DYPKFIS GDYPKFISGG GDYPKFISAN
DYPKFLP GDYPKFLPGG GDYPKFIPAS
SYPKFID GSYPKFIDGG GSYPKFIDAN
ARFIP XXARFIPXX | TGARFIPAN GTGARFIPAN STGARFIPAN
TGARFIPANG
Table 13

BACE]1 Binder Optimization Using Extension Peptide Arrays.

Array Design: The motifs identified in 5-mer array experiments are likely to represent
only short versions of optimal BACE1 binders. Longer motifs can be found by designing new
arrays by extending the core sequences selected from S-mer arrays by two amino acids from both
N- and C-terminus using all 20 natural amino acids shown by X in column 2 of Table 2. Each of
the extension libraries includes 160,000 unique peptides synthesized in five replicates. BACEI

binding assay and image processing was performed as described in Example 1.

Data analysis and Results: For each core motif, extended sequences with the highest
binding to BACE1 arc shown in Table 13 (third column). Extended sequences for ‘YFK’,
‘PYFK’ and “YFKP’ motifs (top three rows in Table 13) share the same YPYFKPA sequence
suggesting that they represent the same common sequence. Three sequences, DYPKFLP,
DYPKEFIS, SYPKFID, were selected as ‘PKF’ motif extensions because they had similar binding

to BACELI and diverse amino acid composition at the N- and C-terminus.
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BACE1 Binder Optimization Using Double Substitution/Deletion Peptide Arrays.

Array Design: he third round of binder optimization included extension of the sequences
identified in the extension array experiments with glycine (G) amino acid to make them 10-mer
peptides as shown in Table 13 (forth column) followed by design of double substitution/deletion
libraries that include all possible single- and double substitution/deletion variants of the
reference sequence. For a 10-mer peptide, the double substitution/deletion library included
approximately 16.5 thousand unique peptides. Each peptide was synthesized in replicates of

scven.

BACE1l binding assay and image processing for substitution/deletion arrays was
performed as described above (BACE1 Binder Discovery Using Comprehensive Smer Peptide
Arrays).

Data analysis and Results: Peptides sequences with the highest binding signal were
selected after analysing each peptide library which included the outlier removal and averaging
signal for each peptide over the replicates. The selected sequences are shown in Table 13 (last

column).
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Claims

1. A dual-site BACEI1 inhibitor, binding to both, the enzymatic active site and the catalytic
domain of the BACE enzyme, whereby the exosite inhibitory part (A’) is connected to the
active-sitc inhibitory part (B’) of said BACE1 inhibitor by a linker (L’), or a

5 pharmaceutically acceptable salt thereof.

2. A dual-site BACEI inhibitor according to any one of claims 1-2, wherein L’ is selected from
the group consisting of

i.  -(Gly)x, wherein x is 3,
ii. PEG(4), and
10 iii.  -Gly-DLys-Gly-.

3. A dual-site BACEI inhibitor according to any one of claims 1-3, wherein A’ is selected from
the group consisting of

i.  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,
ii.  Tyr-Pro-Lys-Phe-Ile-Pro-Leu-,
15 iii.  Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
iv.  Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-,
v.  Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-
vi.  Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-,
vii.  Tyr-Pro-Lys-Pro-Ala-GIn-Gly-
20 viii.  Gly-Ala-Arg-Phe-Ile-Pro-Ala-,
ix.  Tyr-Pro-Tyr-Phe-lle-Ser-Ala-,
X.  Tyr-Pro-Tyr-Phe-lIle-Pro-DLys,
xi.  DLys-Pro-Tyr-Phe-Ile-Pro-Leu-,
xii.  H-Tyr-Pro-Tyr-Phe-DLys-Leu-,
25 xiii.  H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-,

xiv.  H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-,
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XV.

XVI.

XVI1.

XViil.

XX.

XX1.

4.

Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-.
H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu-,
H-Tyr-Pro-DLys-Phe-lle-Pro-Leu-,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-,
Biotin-PEG2-Cys-PEG8-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
Biotin-PEG2-Cys-PEG3-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-, and

H-Gly-Gly-Gly-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-.

4. A dual-site BACEI inhibitor according to any one of claims 1-4, wherein A’ is selected from

the group consisting of

10 L.

il.

11l.

iv.

15 V1.

Vil

Viil.

iX.

20 XI.

xii.

Xiii.

Xiv.

XV.

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-,
Tyr-Pro-Lys-Pro-Ala-GIn-Gly-
Gly-Ala-Arg-Phe-Ile-Pro-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu-,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-, and

Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-.
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5. A dual-site BACEI inhibitor according to any one of claims 1-5, wherein B’ is selected from

the group consisting of
1.  -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH;,
ii.  -Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH,,
.  -Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH,,
iv.  -Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro-NH,, and
v.  Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro-NHo,.
6. A compound according to any one of claims 1 to 6, selected from the group consisting of

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x TFA

1 H-Tyr-Pro-Lys-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu- Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Gly-Ala-Arg-Phe-Ile-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x 3TFA,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHa,
H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,

Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Lys-Pro-Ala-Gln-Gly-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH, x
2TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 2TFA,
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Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x TFA,
Tyr-Pro-Tyr-Phe-lIle-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x 3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
2TFA,

Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro- NH; x
2TFA,
H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHa,,
H-Tyr-Pro-DLys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Biotin-PEG2-Cys-PEGS8-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-
Ala-Glu-DPro-NHj;,
Biotin-PEG2-Cys-PEG3-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-
Ala-Glu-DPro-NH,, and
H-Gly-Gly-Gly-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro- NH; x 3TFA.

7. A compound according to any one of claims 1 to 7, selected from the group consisting of

Tyr-Pro-Tyr-Phe-lIle-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x TFA,

1 H-Tyr-Pro-Lys-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
DLys-Pro-Tyr-Phe-Ile-Pro-Leu- Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH;,
Gly-Ala-Arg-Phe-Ile-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
H-Tyr-Pro-Tyr-Phe-DLys-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHa,
H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,

Tyr-Pro-Lys-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Lys-Pro-Ala-Gln-Gly-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,
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Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
3TFA,
Tyr-Pro-Tyr-Phe-lIle-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x
3TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-Leu* Ala-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPro-NH,,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x
2TFA,

Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 2TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-DPhe-NH, x TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG(4)-Glu-Val-Asn-MetSta-Val-Ala-Glu-Pro-NH; x TFA,
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH; x 3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x
3TFA,
H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NH, x
2TFA, and
Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-DPro- NH; x
2TFA.

8. A compound according to any one of claims 1 to 5, wherein the pharmaceutically acceptable

salt 1s trifluoroacetate.

9. A dual-site BACEI inhibitor according to any onec of claims 1-8 for use as therapeutically

active substance.

10. A dual-site BACELI inhibitor according to any one of claims 1-8 for the usc as therapeutically
active substance for the therapeutic and/or prophylactic treatment of diseases and disorders
characterized by elevated pB-amyloid levels and/or B-amyloid oligomers and/or B-amyloid
plaques and further deposits, particularly Alzheimer's disease.

11. A pharmaceutical composition comprising a dual-site BACEI inhibitor according to any one
of claims 1-8 and a pharmaceutically acceptable carrier and/or a pharmaceutically acceptable

auxiliary substance.

12. Use of a dual-site BACEI inhibitor according to any one of claims 1-8 for the manufacture

of a medicament for the therapeutic and/or prophylactic treatment of diseases and disorders
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characterized by elevated f-amyloid levels and/or f-amyloid oligomers and/or p-amyloid

plaques and further deposits, particularly Alzheimer's discase.

13. A method for the use in inhibition of BACEI activity, particularly for the therapeutic and/or
prophylactic  treatment of discases and disorders characterized by clevated
B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid plaques and further deposits,
Alzheimer's disease, diabetes or type 2 diabetes, which method comprises administering a
dual-site BACEI inhibitor according to any one of claims 1-8 to a human being or animal.

14. The invention as described hereinabove.
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L. —Fh XU fABACE LW 751, v 2k 40 1) 771 5 BACE Il ) A1 v 12k A el PR A 25 Ay 4 — 3
gy, B RSk (L) R AR AL sl 4B 23 (A7) 5 B SR BACE 140 #1731 F) 3 #2452 e 47 1) 48
o (B) I,

o H 245

2. *ETE?I‘X%UEXI 2 AR TP I (1 XU S BACE LRI 7, He R L 3 b BAT 2

i.=Gly) « HAx=Z&3,

i1.PEG (4) , Al

iii.-Gly-DLys-Gly—s

3. R AR B3R 1 -3 T AT — T BT 3R 1) B4 s BACE 141 751), b A 328 1 el DL T 4 A1

i.Tyr-Pro-Tyr-Phe-Ile-Pro-Leu—,
ii.Tyr-Pro-Lys—Phe-Ile-Pro-Leu—,
iii.Tyr-Pro-Tyr—-Phe-I1le-Pro-DLys—,
iv.Tyr-Pro-Tyr-Phe-Lys—Pro-Ala—,
v.Tyr—Pro-Tyr—-Phe-Ile-DLys-Leu-
vi.Tyr-Pro—Tyr-Phe-DLys—Pro-Leu—,
vii.Tyr-Pro-Lys-Pro—-Ala-GIn—-Gly—
viii.Gly-Ala-Arg-Phe-Ile-Pro—Ala—,
ix.Tyr-Pro-Tyr-Phe-Ile-Ser—-Ala—,
x.Tyr-Pro-Tyr-Phe-Ile-Pro-DLys,
x1.DLys—Pro-Tyr-Phe-1le-Pro—Leu-,
x1i.H-Tyr-Pro—-Tyr—-Phe-DLys-Leu—,
xiii.H-DTyr-Pro-Tyr—-Phe-Ile-Pro-DLys—,
xiv.H-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu—,
xv.Ac-DTyr—-Pro-Tyr—-Phe-Ile-Pro-Leu-.
xvi.H-Tyr-DLys-Tyr-Phe-Ile-Pro-Leu—,
xvii.H-Tyr-Pro-DLys—Phe-Ile-Pro-Leu—,
xviii.H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu—,

xix. W& -PEG2-Cys—PEG8-Tyr—-Pro-Tyr—-Phe-I11e-Pro-DLys—,
xx. W) & -PEG2—-Cys—PEG3-Tyr-Pro-Tyr-Phe—11e-Pro-DLys—, #/l
xx1.H-Gly-Gly—-Gly-Tyr—Pro-Tyr—-Phe-Ile-Pro-DLys—,

4 FRHERORFE R -4 AT — T5 T 3R (1) RUAT A BACE L4711 5], Forp A’ 36 [ | DA R 4RI

i.Tyr-Pro-Tyr-Phe-Ile-Pro-Leu—,
ii.Tyr-Pro-Lys—Phe-Ile-Pro-Leu—,
iii.Tyr-Pro-Tyr—-Phe-1le-Pro-DLys—,
iv.Tyr-Pro-Tyr-Phe-Lys—Pro—-Ala—,
v.Tyr-Pro-Tyr—-Phe-Ile-DLys-Leu-
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vi.Tyr-Pro—Tyr-Phe-DLys—Pro-Leu—,
viiTyr-Pro-Lys—Pro-Ala-Gln-Gly-
viii.Gly-Ala—Arg-Phe-Ile-Pro—Ala—,
ix.Tyr-Pro-Tyr-Phe-Ile-Ser-Ala—,
x.Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys,
x1.DLys—Pro-Tyr-Phe-1le-Pro—Leu-,
x11.H-Tyr-Pro—-Tyr—-Phe-DLys-Leu—,
xiii.H-DTyr-Pro-Tyr—-Phe-Ile-Pro-DLys—,
xiv.H-DTyr-Pro-Tyr-Phe-I11le-Pro—Leu—, il
xv.Ac—DTyr-Pro-Tyr-Phe-Ile-Pro-Leu—,
5. MR AR ZL K 1 -5 AE — AT IR 1 XA s BACE L4 il 571, FLrp B i H H1 DA N 4

i.—Glu-Val-Asn—-Sta—-Val-Ala—Glu—-DPro—NHz,
ii.-Glu-Val-Asn-MetSta—-Val-Ala-Glu—-DPhe-NH2,
iii.—-Glu-Val-Asn-MetSta—Val-Ala-Glu—Pro—-NHz,
iv.-Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro-NHz, F1
v.Glu-Val-Asn—Leu*kAla—Ala—Glu—-DPro—NH2.
6. MR PEAUFZR 1 6T — TR GV, Foak E i DA T A A
Tyr—-Pro-Tyr—-Phe-I11le-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala—Glu-DPro—NH:x
TFA
IH-Tyr-Pro-Lys—Phe-I1le-Pro-Leu—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-
NHz,
DLys—Pro—-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro-NHz,
Gly-Ala-Arg-Phe-Ile-Pro—-Ala-Gly-DLys-Gly—-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-Tyr-Pro—-Tyr-Phe-DLys-Leu—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHz,
H-Tyr-Pro-Tyr—-Phe-DLys—-Pro-Leu—PEG (4) -Glu-Val-Asn—-Sta-Val-Ala-Glu-DPro-
NHz,
H-Tyr-Pro-Tyr-Phe-I11le-Pro-DLys—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-
NHz,
Tyr-Pro-Lys—Phe-Ile-Pro-Leu-Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHsx 3TFA,
Tyr-Pro-Lys—Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro-Lys—-Pro—Ala-Gln-Gly—-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHazx 3TFA,
Tyr-Pro-Tyr—-Phe-DLys-Leu-Gly-DLys-Gly-Glu—Val-Asn-Leu*Ala—-Ala-Glu-DPro-
NHz,
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Tyr-Pro—Tyr—-Phe-DLys—Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-DLys-Leu-Gly-DLys-Gly-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—-Gly—Glu—-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHsx 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—-Gly—-Glu—-Val-Asn-MetSta-Val-Ala-Glu-
DPhe—-NH2x 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-DLys—Gly-DLys—Gly—-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro—NHazx 3TFA,
Tyr-Pro-Tyr—-Phe—I1e-Pro-DLys—PEG (4) -Glu-Val-Asn-Leu*Ala—-Ala—Glu-DPro—NHz,
Tyr—-Pro-Tyr—Phe-11e-Pro-DLys-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala—-Glu-DPro-
NHz,
Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHex 2TFA,
Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro-NHax 2TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly—-Gly—-Glu—-Val-Asn-MetSta-Val-Ala-Glu-
Pro-NHex TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-Leu-Gly-Gly-Gly—-Glu—Val-Asn—-Sta-Val-Ala-Glu-DPro-
NHox TFA,
Tyr-Pro-Tyr-Phe-11le-Pro-Leu—PEG (4) -Glu-Val-Asn-MetSta-Val-Ala—-Glu—-DPhe-
NHox TFA,
Tyr-Pro-Tyr-Phe-I11le-Pro-Leu—PEG (4) -Glu-Val-Asn-MetSta-Val-Ala—Glu—Pro—-NHax
TFA,
Tyr-Pro-Tyr—-Phe-Ile-Ser-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro-Tyr—-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro-Tyr—-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-DTyr-Pro—Tyr—-Phe-Ile-Pro-DLys-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-DTyr-Pro—Tyr—-Phe-I1le-Pro-Leu-Gly-DLys-Gly—Glu—Val-Asn-Sta-Val-Ala-Glu-
DPro-NHax 2TFA,
Ac-DTyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro-NHax 2TFA,
H-Tyr-DLys—-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro-NHz,




CN 107849092 A W F ZE Kk B 4/6 T

H-Tyr-Pro—-DLys—Phe-Ile-Pro-Leu-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—-NHz,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-Gly-DLys-Gly—-Glu—Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHz,
H W E-PEG2—-Cys—PEG8-Tyr—Pro—Tyr-Phe—-T1e-Pro—DLys—Gly-DLys—Gly—Glu-Val-
Asn—Sta—Val-Ala—Glu—-DPro—NH2,
W E-PEG2-Cys—PEG3-Tyr—Pro—Tyr-Phe—-T1e-Pro—DLys—Gly-DLys—Gly—Glu-Val-
Asn-Sta-Val-Ala-Glu-DPro-NHz, fll
H-Gly-Gly-Gly-Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys—Gly-DLys—Gly-Glu-Val-Asn—-Sta-—
Val-Ala-Glu—-DPro—NHsx 3TFA.
T RGEARZR I B THE— TR GV, ik E B DA A
Tyr—-Pro-Tyr—-Phe-I1le-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala—Glu-DPro—NH:x
TFA,
IH-Tyr-Pro-Lys—Phe-I1le-Pro-Leu—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-
NHz,
DLys=Pro—-Tyr—-Phe-11le-Pro-Leu—-Gly-DLys—-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu—
DPro-NHz,
Gly-Ala-Arg-Phe-Ile-Pro—-Ala-Gly-DLys—-Gly—-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-Tyr-Pro-Tyr-Phe-DLys-Leu—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-NHz,
H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu—PEG (4) -Glu-Val-Asn—-Sta-Val-Ala-Glu-DPro-
NHz,
H-Tyr-Pro-Tyr-Phe-I11le-Pro-DLys—PEG (4) -Glu-Val-Asn-Sta-Val-Ala-GIu-DPro-
NHz,
Tyr-Pro-Lys—Phe-Ile-Pro-Leu-Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—-NH2x 3TFA,
Tyr-Pro-Lys—Phe-Ile-Pro-Leu-Gly-DLys-Gly—-GIu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHzx 3TFA,
Tyr-Pro-Lys—-Pro—-Ala-Gln-Gly-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro-Tyr—-Phe-DLys-Leu-Gly-DLys-Gly-Glu—Val-Asn-Leu*Ala—-Ala-Glu-DPro-
NHz,
Tyr-Pro—Tyr—-Phe-DLys—Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-DLys-Leu-Gly-DLys—-Gly—-Glu-Val-Asn—-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—-Gly—-Glu—-Val-Asn-MetSta-Val-Ala-Glu-
Pro—-NH2x 3TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—-Gly—-Glu—-Val-Asn-MetSta-Val-Ala-Glu-
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DPhe—-NH2x 3TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—Gly-DLys—-Gly-Glu—-Val-Asn-Sta-Val-Ala-Glu—
DPro—NHax 3TFA,
Tyr-Pro-Tyr—-Phe—I1e-Pro-DLys—PEG (4) -Glu-Val-Asn—-Leu*Ala—-Ala—Glu-DPro—NHz,
Tyr—-Pro-Tyr—Phe-11e-Pro-DLys-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala—-Glu-DPro-
NHz,
Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHex 2TFA,
Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro-NHax 2TFA,
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly—-Gly—-Glu-Val-Asn—-MetSta-Val-Ala-Glu-
Pro-NHex TFA,
Tyr-Pro—Tyr—-Phe-Ile-Pro-Leu-Gly-Gly-Gly—-Glu—Val-Asn—-Sta-Val-Ala-Glu-DPro-
NHox TFA,
Tyr-Pro-Tyr-Phe-I11le-Pro-Leu-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu—-DPhe-
NHox TFA,
Tyr-Pro-Tyr-Phe-I11le-Pro-Leu—PEG (4) -Glu-Val-Asn-MetSta-Val-Ala—Glu—Pro-NHax
TFA,
Tyr-Pro-Tyr—-Phe-Ile-Ser-Ala-Gly-DLys-Gly-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHzx 3TFA,
Tyr-Pro-Tyr—-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
Tyr-Pro-Tyr—-Phe-Lys-Pro-Ala-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-DTyr-Pro—-Tyr—-Phe-Ile-Pro-DLys-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHax 3TFA,
H-DTyr-Pro—Tyr—-Phe-I1le-Pro-Leu-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala—-Glu-
DPro-NHzx 2TFA, I
Ac-DTyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys-Gly—-Glu—-Val-Asn-Sta-Val-Ala-Glu-
DPro-NHox 2TFA.
8. MRABAHNE R 1 5 AR — TR (4 &4, Horh Frik 245 R 2 = L iR Eh .
9. FRAB AR EL SR 1-8Hh A —T0 BT ik (19 XA s BACE L il 771, He FARE IR i M I
10 AR AR EE K 1-8 AT — U IR () XU st BACE L4 i 551, Fe AR VR S i M T, ik
BTN B TR T MR/ BRSSP YR T LA T R BT A A B K P N/ BB T A A B
AR Y AN/ BB TE M A B 3 5 DA St — 28 R O AR P 9 e i 1R 5 T ATV E 5 JC HL 2B JR K
BRI o
11— MG &, Brid 25 WA & 1) A 5 AR AUR) 23R 1 -8 AT — T BT 3k ) XA 1
BACE 14111 l] 771 K1 245 FH & Ak A0/ 55 245 A B o
12 AR AR B3R 1 -8 H AT — T i ik (1) XAz s BACE L4 1 71 FH - i1l £ 25 00 FH i, ik
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29 F TR T M AN/ BT M VA T DA TR I A BV R RE R KRN/ BB R RE R AR R
/BB A A R 1 B DA Stk — 0 (U AR A R R R 003 R E 5 I 2 Bo] 7R K T R
13, —Ff T I BACE 13 M 5 01 A& TR 97 14 A/ s TS5 14 Y6 7 AT i3 1 B K A
A KT/ 5B M R R R SR PR/ 5B M B R BE DL St — 25 B DR A N R ALE 1)
P93 FVIPERE BT 7R I R v 0 PR s B 2 R PR 1) 7 325, BT IR T R L ) N SRS W it
FR AR B3R 1-8 AT — T B IR (1) XU 5 BACE 141 1) 741
14. 40 ERR R A K B
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BACE 131571 Bk

[0001] Ak #0 K B AT B BACE LI IE B AR, el %, S 47 e 254l 5P A
L WE BT P idE Y B & o

P AR Tt

[0002] A BHAL &Y E A Asp2 (B—47 bl , BACE1 By iE K & 2 R 5 H i —2 (Memapsin—2) )
P efi v P I HL R mT BA T RFAEAE T T = R B M AR B 1 K AT/ BB e R R ER IR R )
1/ B B—VE # A% B 1 B DA Rt — 5 B URR A B 5 s AU AE G L BT 7R % g BRI RV 97 M
A/ BT PR TT .

ERREA

[0003]  if /R i ER S (AD) S HHHX # 48 R 48 1 AR 2 AR PR e 3 9 L 22 48 N 10 HR dE AT P g
R FEEE TR R o F I ARCRE AR A2 112« DR S BT ) R R3] S B A 3 R P 5, DA S P EL
1h 2825 . H T30 3 A AT LA TR 1226 9 B a3 e BlRR e b 10 3 I RS IR IR A 38076 97 - 7
By BA s U7 ar B A1 2 R ADC 28 B0 32 2204 FE 1) @, H AR O 28 X Ee 4 o fi
RN BEALTF R,

[0004]  BACE1[f 11 5T APPER [ [ 2R [ 7K fif A v ) — P, FLAR E 17 Bl ZR % o R AH DR 1 A
B KA 7= A= o 38 It 41 BACE 1 il oA ok 2% B3 452 1R AB- IR () P2 A 2 A T 6 7 &

[0005] 4t ¥ P4 A7 £ () BACE LI 1) 771 £ 41 l1W02006 /002907 7 48 i FF H X 4B A7 A3
(exosite) (fEALSEH4I) HIBACELH)1 )71 £ 1 iKornackerds A ,Biochemistry 2005,44,
11567-73%H#5iA . Linning,Organic&Biomolecular Chemistry 10 (41),2012,p8216,
02005097199, US2007149763F1W02013056054 43R 1 A7 ik 45 #4 1 Bace LTI 7 .

[0006] K AHER

[0007] A B H 82 XU s BACE L1 1) 771 CBfr 3t 4170 1) 751) 5 BACE i Py il 02 7% 12 S R i
IR =4 A) , B ERIHS, SE eI A% e nme, UL R &)
FEIEIT VAR /BRI 1 6 7 5 4 HIBACE 13 14 AH G 5 9 FUpSRE (i L 7R 2 ¥ R ) i)
Fig . IeAN , A K B Ak & P o 40 ) 1 APPECAPP B 7= A2 AB K 1 1) B— 32 49 4 2 19 BREAE A
2R Z (i an, KM Hp b R R PR B B AR

[0008]  ANEHEIT IR ARG BB S HAR S A A o B, R Z A g B A R R —

AVE) E X538 F o

[0009]

HIER -7 B} -7}
i Ala A
AR Arg R
AN i Asn N
RAE R Asp D
e R Cys C
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BRI Glu E
i Gln Q
HZEMR Gly G
HEIR His H
R RAIR Ile I
SR Leu L
i R Lys K
H i &R Met M
RNAR Phe F
e 2 PR Pro P
22 IR Ser S
IR Thr T
BRIR Trp W
% 22 IR Tyr Y
G IR Val Vv

[0010] 1. A fi I AR S

[0011] 2. AT i I A R4 S

[0012]  RiE“Sta” Fox Ml E B (statine) , B (3S,4S) —4-5 H-3- 2 H—6-H1 JL B g
(CAS 49642-07-1) .

[0013]  Rif “MetSta” 7w (3S,4S) ~4-RFHE-3-F -6 FM 2R (CASAEH (n/a)) ,
(Fmoc R4 [1ICAS : 268542-18-3) »

[0014]  RiE“PEG (4)” Fin15-%F—4,7,10,13, WU L+ Tk e (CAS: ANidi ) » (Fmocfi#
PICAS: 557756-85-1) .

[0015] RiELeuxAlaZR/~ “Tang” F I W £ % — RS HER (OC#R :A.K.Ghosh,D.Shin,
D.Downs,G.Koelsch,X.Lin,J.Ermolieff#1].Tang,J.Am.Chem.Soc.,2000,122,3522) .
[0016]  RifE “PEG2” K/n8-&H-3,6- ~FH ¥R (CAS: A& H) » (Fmoc R HICAS:
166108-71-0) .

[0017]  RiE “PEG3” #m12-%FE-4,7,10- =482+ KWz (CAS: Ai&E 1) , Fmoc {37 ()
CAS:867062-95-1) »

[0018]  Rif “4j " BI51E A 5 NS 2 2R B I £L - 5 TG HLIR I &
R ER SN EREAR T AR PR IR E DR R AR L Dok IR IR R |
TR AT BRI %o FF R R R TR B M B S IR T A PR . — 3 O TR (TFA) 55 BRI 36
TR OTRE

(00191 OR1E “24 F A4 F1 24 F5 B4 517 A& 45 5 il 750 A G Al s 2 A 25 1) 842 A0 4l B 42
Jo3 Gn A R 7 BT 771 o

[0020]  RIE “ZjWLH A7 BLFE AL TIE FE B L 49 R i 120 19 7 i, DA R i sk 40 Ak e
B RF 8 o3 B R b Bl R 42 A5 2 AT AR 77 o DLk b, & RS B — Pl 2 s R
AT () A0 55 1 P 1 23 B AR ) 72 i, DA S EHATART PR AP A B R 2 R A Bl R 4R, B
H P 2 R R B i B — Pl 2 R B At S B 1) e 8 A AR FH B R b R
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() A B AT AT 740

[0021] R “f KM E” (ICs0) FoRAEARSIRAT AW FE 1) 50 %6 4081 BT 75 1 4 E A6
AR FE o AT LUK TCso BN Btth 4% 45 Ap1Cs0fE (—1og ICs0) » HHH AR B R 45 £ b 1
BB R 77 o TCs04E A A 246 X6 B T A9 38 T 36 26 A4 451 4am i R ) R B2 T DA T CsofELf8 FH
Cheng-Prusoff/A 3 (Biochem.Pharmacol. (1973) 22:3099) #%& ¥ Ky 2 % i) & £ (Ki) « RiE
PN E B (Ki) o 2 $00 177 X6 52 44 1) 246 5 45 ok A o FL 08 P v 4 5 5 0 e DU i, 5
HAFE T RAAEAE TE S EC AR (19 T B3O 1 BCAAS) 55 5 #0501 000 o7 998 32 44 1) 5.0 %6 B 4% L T (1)
W o AT LURK B 0 SO e # pKifE (-log Ki) , HeH BOR B s Fa ot B ) 2% /7
[0022]  “VBYT A RE” S8 A T 32 H TR R RS I, & BASEIIS Ttk
ARXFEIT A SRR . 1897 A E” KU TSP ITia 7 IR A  Iria 7 i
P57 ) 7 EEL R B2 ) A e RREDO R D 25 24 110 % 2 AR 20 3296 B T Bl 5 I T ey )
Wt DA S H A IR 2R T AR AL

[0023] R “UnASCHTsE )7 A QAR SO R IR ()7 248 AR sl 5] 4 & & &1
D32 58 A B SR 1, DU ARG ) A i AL i 5E S

[0024] 435 oAb S SN AR TE “RE B | Bl A0 N AR AR A& I SR N I ER &
PR L b (R LA i 8 B s A/ B8O 75 B0 740 o N2 B 3 77 A B s R/ BT 5 7 0 IO AT
R — € B H VIR AR A, B fEVR G vl e r= A e & S B s At/
BTG PRI ) — A el 2 B R4

[0025] A% BRI 25M02H &4 A Bk Ak S Tk 2% Ead i S 7%
[0026] v BRI St 7 58 T LA T AH 5 .

[0027] A WA PE R XA sl BACE 14U 751, vk 4001 1) 1) 55 BACE 1 il P -1 ¥7% 11 S sl AN AL 25
(AR R R

[0028] B4 4111 15 ilg U IR 2R od YR AN B AULA 1) A0 S w2 1 D B PR A R A 1) 5 AN S
7ZNBACE1#J151] »

[0029] AU BH ) —AMF E St 77 2R I A AR ST I B WUAE R BACE 141 771 e e 245 FH 6
FIr i #1551 5 BACERG 1 B v MR s R AL s i — 3 2, ol i B2k (L) B AL
FAHER 73 (A7) 5 iR BACE 14 il 770 (8 9 PR o7 s 70 2 (B ) 4

[0030] AU BRI —ANKE E St 7 S8 R AR ST ik () AL s BACE L4 il 551, b L 3k H
FH DA 2R 4

[0031]  i.-(Gly) x—» HHxAS,

[0032]  ii.PEG(4) ,Fl

[0033] {ii.-Gly-DLys—Gly-»

[0034] AU BH ) —ANKE E St 7 S0 R AR ST ik (9 AL s BACE L4 | 551), b A” 3 H
FH DA 2 4

[0035]  i.Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,

[0036] ii.Tyr-Pro-Lys—Phe-Ile-Pro-Leu-,

[0037]  iii.Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—,

[0038] iv.Tyr-Pro-Tyr—-Phe-Lys—Pro-Ala-,

[0039]  v.Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-
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[0040]  vi.Tyr-Pro-Tyr—-Phe-DLys-Pro-Leu-,

[0041]  vii.Tyr-Pro-Lys—Pro-Ala-Gln—Gly-

[0042] viii.Gly-Ala—Arg—Phe-Ile-Pro-Ala-,

[0043]  ix.Tyr-Pro-Tyr—-Phe-Ile-Ser-Ala-,

[0044]  x.Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys,

[0045]  xi.DLys—Pro-Tyr-Phe-Ile-Pro-Leu-,

[0046]  xii.H-Tyr-Pro-Tyr-Phe-DLys-Leu-,

[0047]  xiii.H-DTyr-Pro-Tyr—-Phe-Ile-Pro-DLys—,

[0048]  xiv.H-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu—,

[0049]  xv.Ac-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu-.

[0050]  xvi.H-Tyr-DLys-Tyr—Phe-Ile-Pro-Leu—,

[0051]  xvii.H-Tyr-Pro-DLys—Phe-Ile-Pro—Leu-,

[0052]  xviii.H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu—,

[0053]  xix. W) ZE-PEG2-Cys—PEGS8-Tyr—Pro-Tyr—Phe—I1le-Pro—-DLys—,
[0054]  xx.H4#)&-PEG2—Cys—PEG3-Tyr—Pro—Tyr—-Phe—I1e-Pro-DLys—, fll
[0055]  xxi.H-Gly-Gly-Gly-Tyr—-Pro-Tyr—-Phe-Ile-Pro-DLys—.

[0056] A BH 1) —ANKE E St 7 S8 98 B AR ST ik () AL s BACE L4 | 551), b A” 3 H
FH DA 2 4

[0057]  i.Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-,

[0058] {i.Tyr-Pro-Lys—Phe-Ile-Pro-Leu-,

[0059]  iii.Tyr-Pro-Tyr—Phe-Ile-Pro-DLys—,

[0060]  iv.Tyr-Pro-Tyr—-Phe-Lys—Pro-Ala-,

[0061]  v.Tyr-Pro-Tyr-Phe-Ile-DLys-Leu-

[0062]  vi.Tyr-Pro-Tyr—-Phe-DLys-Pro-Leu-,

[0063]  vii.Tyr-Pro-Lys—Pro-Ala-Gln—Gly—

[0064]  viii.Gly-Ala—Arg—Phe-Ile-Pro-Ala-,

[0065]  ix.Tyr-Pro-Tyr—-Phe-Ile-Ser-Ala-,

[0066]  x.Tyr-Pro-Tyr-Phe-Ile-Pro-DLys,

[0067]  xi.DLys—Pro-Tyr-Phe-Ile-Pro-Leu—, flI

[0068]  xii.H-Tyr-Pro-Tyr—Phe-DLys-Leu-.

[0069]  xiii.H-DTyr-Pro-Tyr—-Phe-Ile-Pro-DLys—,

[0070]  xiv.H-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu—,fll

[0071]  xv.Ac-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu.,

[0072] AU BRI —ANKEE St 7 S0 R AR ST ik (9 AL s BACE L4 i 551, b B 3 H
FH DA 2 4

[0073]  i.-Glu-Val-Asn-Sta-Val-Ala—Glu-DPro-NHz,

[0074]  ii.-Glu-Val-Asn-MetSta-Val-Ala—Glu-DPhe-NHz,

[0075] iii.-Glu-Val-Asn-MetSta-Val-Ala—Glu-Pro—NHz,

[0076]  iv.-Glu-Val-Asn-Leu*Ala-Ala—Glu-DPro-NHz, Fll

11
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[0077]  v.Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro—NHz.

[0078] A BRI —ANKEE St 77 SR R A AR ST I B WAL s BACE L4 i 771), e H FH DA
R

[0079]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-—
NHox TFA

[0080] 1H-Tyr-Pro-Lys—Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0081] DLys—Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHz,

[0082] Gly-Ala-Arg—Phe-Ile-Pro-Ala-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0083] H-Tyr—-Pro-Tyr-Phe-DLys-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-—
NHs,

[0084] H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0085] H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0086] Tyr-Pro-Lys—-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NH2 x 3TFA,

[0087]  Tyr-Pro-Lys—-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 3TFA,

[0088] Tyr-Pro-Lys—Pro-Ala-Gln-Gly-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 3TFA,

[0089] Tyr-Pro-Tyr—-Phe-DLys-Leu-Gly-DLys—Gly-Glu-Val-Asn-Leu*Ala-Ala-Glu-
DPro—NHz2,

[0090] Tyr-Pro-Tyr—-Phe-DLys—Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2 x 3TFA,

[0091] Tyr-Pro-Tyr—-Phe-Ile-DLys-Leu-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2 x 3TFA,

[0092] Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NH2 x 3TFA,

[0093] Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—-DPhe—-NH2 x 3TFA,

[0094] Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2 x 3TFA,

[0095]  Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—PEG (4) -Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro—
NHs,

[0096] Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
DPro—NHz2,

12
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[0097]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—-Pro—NH2 x 2TFA,

[0098] Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 2TFA,

[0099] Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NHox TFA,

[0100] Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHox TFA,

[0101] Tyr—-Pro-Tyr—Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
DPhe—NHox TFA,

[0102] Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHax TFA,

[0103]  Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0104]  Tyr-Pro-Tyr-Phe-Lys—-Pro-Ala-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0105]  Tyr-Pro-Tyr-Phe-Lys—-Pro-Ala-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0106] H-DTyr-Pro-Tyr—Phe-Ile-Pro-DLys-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NH2x 3TFA,

[0107]  H-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHox 2TFA,

[0108]  Ac-DTyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHox 2TFA,

[0109] H-Tyr-DLys-Tyr—Phe-Ile-Pro-Leu-Gly-DLys-Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHz,

[0110] H-Tyr-Pro-DLys—Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHz,

[0111]  H-Tyr-Pro-Tyr-DLys-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHz,

[0112] A& -PEG2-Cys—PEGS8-Tyr—-Pro-Tyr-Phe—-I1le-Pro-DLys—Gly-DLys—Gly-Glu-
Val-Asn—Sta—Val—-Ala—Glu—DPro—NHz,

[0113] A& -PEG2-Cys—PEG3-Tyr—-Pro—-Tyr—-Phe—-I1le-Pro-DLys—Gly-DLys—Gly-Glu-
Val-Asn-Sta-Val-Ala—Glu-DPro-NHz, I

[0114]  H-Gly-Gly-Gly-Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys-Gly-DLys-Gly-Glu-Val-Asn—
Sta—Val-Ala—Glu—DPro—NHsx 3TFA.

[0115] AW — AN I8 56t 7 S35 S AN AR STHIT R i U7 s BACE 140l 711) , e | ¢y DA
N

[0116]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro—
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NHox TFA,

[0117]  1H-Tyr-Pro-Lys—-Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0118] DLys—Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NHz,

[0119]  Gly-Ala-Arg-Phe-Ile-Pro-Ala-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0120] H-Tyr—-Pro-Tyr-Phe-DLys-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-—
NHs,

[0121]  H-Tyr-Pro-Tyr-Phe-DLys-Pro-Leu-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0122] H-Tyr-Pro-Tyr-Phe-Ile-Pro-DLys-PEG (4) -Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHz2,

[0123]  Tyr-Pro-Lys—-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NHox 3TFA,

[0124]  Tyr-Pro-Lys—-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0125]  Tyr-Pro-Lys—-Pro-Ala-Gln-Gly-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHox 3TFA,

[0126] Tyr—Pro-Tyr—-Phe-DLys-Leu-Gly-DLys—Gly-Glu-Val-Asn-Leu*Ala-Ala-Glu-
DPro—NHz2,

[0127]  Tyr-Pro-Tyr—-Phe-DLys—Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—DPro—NH2x 3TFA,

[0128] Tyr—-Pro-Tyr—-Phe-Ile-DLys-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2x 3TFA,

[0129]  Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NH2 x 3TFA,

[0130]  Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—Gly-DLys—-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—-DPhe—-NH2 x 3TFA,

[0131] Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2 x 3TFA,

[0132]  Tyr-Pro-Tyr-Phe-Ile-Pro-DLys—PEG (4) -Glu-Val-Asn-Leu*Ala-Ala-Glu-DPro—
NHs,

[0133] Tyr-Pro-Tyr—-Phe-Ile-Pro-DLys-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
DPro—NHz2,

[0134]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—-Pro—NH2 x 2TFA,

[0135]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 2TFA,
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[0136] Tyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-MetSta-Val-Ala-
Glu—Pro—NH2 x TFA,

[0137]  Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-Gly-Gly-Gly-Glu-Val-Asn-Sta-Val-Ala-Glu-
DPro—NHs x TFA,

[0138] Tyr—Pro-Tyr—Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
DPhe—-NH2 x TFA,

[0139] Tyr—Pro-Tyr—-Phe-Ile-Pro-Leu-PEG (4) -Glu-Val-Asn-MetSta-Val-Ala-Glu-
Pro—NHs x TFA,

[0140]  Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-Gly-DLys—Gly—Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 3TFA,

[0141]  Tyr-Pro-Tyr-Phe-Lys—-Pro-Ala-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 3TFA,

[0142]  Tyr-Pro-Tyr-Phe-Lys—-Pro-Ala-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala—-Glu-
DPro—NHs x 3TFA,

[0143]  H-DTyr-Pro-Tyr—Phe-Ile-Pro-DLys-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NH2 x 3TFA,

[0144]  H-DTyr-Pro-Tyr—Phe-Ile-Pro-Leu-Gly-DLys-Gly-Glu-Val-Asn-Sta-Val-Ala-
Glu-DPro—NHax 2TFA, fl

[0145]  Ac-DTyr-Pro-Tyr—-Phe-Ile-Pro-Leu-Gly-DLys—Gly—-Glu-Val-Asn-Sta-Val-Ala-
Glu—-DPro—NHzx 2TFA.

[0146] A I BRI —ANE E St 77 SR I A AR ST 3k B SUAE s BACE T4 i) 771), e v 245 FH 3
TR OTRE

[0147] AW — AN I8 56 7 S0 S AN AR STk (1) UGz s BACE 140 il 511, e AR VR 97
T T

[0148] A B IR —NRF I8 S it 7 229 S AN AR SCHTIR ) XU s BACE L 41l 7] , H: FHAEBACEL
T PR A 7 o

[0149] AW — AN I8 SE it 7 G200 S A AR STk (1) XUz s BACE 140 il 511, e FHAE VR 97
TEIEY T, B Va7 1S Y 5T F IR T MR/ BRI M va T LA e B e R B R KR/
BUB-VE My A IR IR M AN/ BB R A E 8 B DA Atk — 28 R TR WD N R 1 5 0 R
TR IR IR HEER I o

[0150] A W) — AN I8 56t 7 5800 S AN AR STk (1) UGz s BACE 140 il 511, e FHAE VR 97
TETEYD 5T, BT v6 7 S V) B TR 9 I AN/ PR PR TR SR R HEER R o

[0151] A I — NG A8 St 7 208 S AR &), v idk 25 W) A0 & W) 0, 3 an AR STk
RURE k5 BACE 1411 771 A1 245 FH 288 4k A/ i 245 FH A B ) o

[0152] A W IR — MR A8 St 7 298 AN AR STk 1A XU s BACE 1471 571 FH T il & 25 4)
(1) F , Biradk 2459 F T 0 IBACE 15 11

[0153] A WK — MR A8 St 7 298 AN AR STk 1A XU s BACE 1471 571 FH T il & 25 4)
() R, BT ik 25400 FH 3697 1 A0/ BB 1t 36 7 DA T S R BV R 5 2 1 /K- A/ BB B A
W EARER AN/ BBV A B 8 B DA S — 25 IR IO AR A 9 R I 1R 5 Jos AT iE 5 JG HL 2B /K
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RIFERTA -

[0154] AU BRI — AN St 7 G835 J An AR SCRITas 1) U7 A BACE 1 1 it 1) FH T il 4% 254
() FH 3%, B R 2654 P 39697 AN/ s T80 P VA T 7 B 2R O R G

[0155] AR BH 1) — AN S it 75 298 I i AR ST AT IR A SWUAE ) BACE T4l 741) , B s 41 i 51
FF- 0 IBACE LiE M o

[0156] AR BH 1) — AN S it 75 290 B AN AR ST AT IR 1 S0UAE ) BACE T4l 741) , B s 41 i) 551
FA 3697 14 A0/ SR 14 76 97 DA T i B B A B 1 /KT A/ B BT A A B IR SR WA/ 55
B-yE ¥ B H B LA S it — 20 B UAR W R REAE (1) 5 995 R AE » 0 L2 R 7R % 0 BRS o
[0157] AR BH (1) — AN S it 77 R385 I AN AR ST AT IR A SWUAE ) BACE T4l 741) B s 41 i) 551
FA 367 A/ BB Y vE T B 7R IR R o

[0158] AU BH I — AN St 77 295 J— i F T FIHIBACE Ly 8 , R Sl 2 F TR 97 1 A/
BT M VA T DA T v 1 B-E R BE R K A/ BB VE M AR A IR R M A/ BB VE M AR AR
BE L K3t — 25 USRI P 92 958 AR EE AT 2% I Y R0 1) 7 v, ik D7 v g g A3
SN it FH A SC R I 19 X7 s BACE 141 7).«

[01591  JhAlh, A B AL 36 BT A 't SR A, B RSk e S Fg 4 | Al ot e S i) AR VR & 0 L A T
BEIR A4 BT E AT AR L AR tof Al A< A1/ B8 A8 S A A A B e AT TR FRIAE4) o

[0160] XA s BACE L4 il 371 mf LA i 4% SC o 4 it (1) 1) % o AR ] 7 ) 1) 38w DA 4 R
WY ISR IR

[0161] AT DL I AATUE A AN G2 I AR A J7 ¥ 3R A5 A0 L IR S5 R 1 24 F %, 51 G o
ST 1 BACE 10 8] 1) 75 A 5385 ) 7 791 — o B D UMK IR (THE) HR 3 0N 386 B ) AR
R SRAS o 18 v DLIE e i 8 Bl i (15 43 25 7240 o F BB XU s BACE L il 77 Ak R 245
Eh AT DL X Fh Ak A4 B IR B s B T AT o T RO Fh 3R 19— Fm] 58 5 v 9 e i
A ZAL B VITE A IE R (B0 2B L 28— 7K IR A1) DU KR — 7K VR -S40 A i,
A1/ 5 (B WM (OH) , M= 4 J8 844 BH &5 1, IF Hn=2 SR I & 7 fcE, JF 2
T I 78 R B VR T IR RS BRI

[0162] 7 il 2 AR A IR 7E S5 1 I 0 T, o] DUAR H8 AL 7 VE BUR HE 75 b 45 H 1
V25 1) 28 XU s BACE LA 1) 71| LA Ko B HH (B AA P24 o R 1 A2 1T 7 D Y , AR 4003 2 R ) B3 ]
DLIE i AR AT 2 T vk 5 LR T ik 4

[0163]  NEFRAR, AT LA A & B o XA 55 (9 BACE 14001 70 76 B i 1 Ak 34 4T 117 4 DL it R %
TEAR N FEAL 8] BRI S D AT A o

[0164]  ZG BRI

[0165] XU s BACE LIRS AT 25 FH 3L 30 6 I (E 10 25 2 5 1 . &8 R I AR R
(140G 4 S BACE L3 P [ H I A5 0% o 3% BRAE T SCH 4 A I MR T i 54

[0166] AR PRI 5E -

(01671 m] DA A NHEK2934H i 75 4H B il 5 A 0T A& W0 213647 PR, Bk NHEK2934H
Ha 208 N APP Y A= R L[] (APP695) 11 c DA R R R i % % o W P it 400 P 2 b 72 96 FL ok ==
W E B A B 753, (Iscove, IN10% (v/v) JRZF IS R EE G HHER/HER) +, &
£180% oA It HB AL A LATEL/ LOMR AR B F52 5 (1 LOXIR BE NN , BITidk 15 77 36 A8 LA FCST
A 8% DMSO (R FFDMSOZIR N0, 8% v/ v) o TENNVERT 77 46 HH AE37 C A5 % CO2 T i & 18-20
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NI ORI 5 I LA B ABAOMKR S . 96 FLELTSAKR (541, Nunc MaxiSorb) FH &4 5 Fif4
B, BT B TR P AACRE = 1 IR AB40 1) C— K ¥ (Brockhaus%E A ,NeuroReport 9,1481-
148631998) o 7F I 11 % BSAZS bH AR4% S 45 A s PR i 2 S » B 5 9% Bl N A& )
i B OE [7) SR 1 2 AL WS (horseradish peroxidase) fEEIIABR MFLAA (0, Prik
4G8,Senetek,Maryland Heights,MO) , 7 B 52 T/N SR 5 &= e iR L&A
0.05% M-I 2004 Tris 2z ph#h /K 78 73 Pe i, I BAEFTERIR 22 phfi v DY HY BRI A i/ HoO2 2 £
ME o AE FHUEAR R IN HoS042&K 15 52 B J , FEELTSATEH 2% b 7E 450nmipe Ko A W 2 3 o 75 5% 5%
B ABI R E R Ik O R0 2 ) SEAB K SRS I b vl 2R 11 5
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y IC 50
S | AR ARG MW
(uM)
YPYFIPL-PEG(4)- | Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
1 EVN-Sta-VAEp-N | PEG(4)-Glu-Val-Asn-Sta-Val- | 2168.4 0.0027
H, x TFA Ala-Glu-DPro-NH, x TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
YPYFIPL-GGG-E
Gly-Gly-Gly-Glu-Val-Asn-St
2 VN-Sta-VAEp-NH; 2092.27 |0.42
a-Val-Ala-Glu-DPro-NH, x
x TFA
TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
YPYFIPL-GkG-E
Gly-DLys-Gly-Glu-Val-Asn-
3 VN-Sta-VAEp-NH; 2277.41 | 0.094
Sta-Val-Ala-Glu-DPro-NH; x
x 2TFA
2TFA
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-
YPKFIPL-GkG-E
[0168] Gly-DLys-Gly-Glu-Val-Asn-
4 VN-Sta-VAEp-NH; 2356.44 | 0.28
Sta-Val-Ala-Glu-DPro-NH; x
x 3TFA
3TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
YPYFIPk-GkG-EV
s-Gly-DLys-Gly-Glu-Val-Asn
> N-Sta-VAEp-NH; x 2406.45 | 0.019
-Sta-Val-Ala-Glu-DPro-NH;
3TFA
x 3TFA
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala
YPYFKPA-GkG-E
-Gly-DLys-Gly-Glu-Val-Asn-
6 VN-Sta-VAEp-NH, 2364.37 | 0.046
Sta-Val-Ala-Glu-DPro-NH; x
x 3TFA
3TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
YPYFIPL-PEG(4)-
PEG(4)-Glu-Val-Asn-MetSta-
7 EVN-MetSta-VAEf 2236.5 0.43
Val-Ala-Glu-DPhe-NH, X
-NH; x TFA
TFA

18
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YPYFIPL-PEG(4)- | Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
8 EVN-MetSta-VAE | PEG(4)-Glu-Val-Asn-MetSta- | 2186.44 | 0.017
P-NH; x TFA Val-Ala-Glu-Pro-NH; x TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
YPYFIPL-GGG-E
Gly-Gly-Gly-Glu-Val-Asn-M
9 VN-MetSta-VAEP- 2110.31 1.34
etSta-Val-Ala-Glu-Pro-NH, x
NH2 x TFA
TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-Leu-
YPYFIPL-GkG-E
Gly-DLys-Gly-Glu-Val-Asn-
10 VN-MetSta-VAEP- 229545 | 047
MetSta-Val-Ala-Glu-Pro-NH,
NH; x 2TFA
x 2TFA
Tyr-Pro-Lys-Phe-Ile-Pro-Leu-
YPKFIPL-GkG-E
Gly-DLys-Gly-Glu-Val-Asn-
11 VN-MetSta-VAEP- 237447 |0.76
[0169] MetSta-Val-Ala-Glu-Pro-NH;
NH; x 3TFA
x 3TFA
Tyr-Pro-Tyr-Phe-Ile-DLys-Le
YPYFIKL-GKG
u-Gly-DLys-Gly-Glu-Val-As
12 -EVN-Sta-VAEp-N 2422.49 | >40
n-Sta-Val-Ala-Glu-DPro-NH,
H, x 3TFA
x 3TFA
Tyr-Pro-Tyr-Phe-DLys-Pro-L
YPYFkPL-GkG
eu-Gly-DLys-Gly-Glu-Val-As
13 -EVN-Sta-VAEp-N 2406.45 | >40
n-Sta-Val-Ala-Glu-DPro-NH,
H, x 3TFA
x 3TFA
Tyr-Pro-Tyr-Phe-Lys-Pro-Ala
YPYFKPA-GkG-E
-Gly-DLys-Gly-Glu-Val-Asn-
14 VN-Sta-VAEp-NH; 2364.37 | 0.071
Sta-Val-Ala-Glu-DPro-NH; x
x 3TFA
3TFA
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Tyr-Pro-Lys-Pro-Ala-Gln-Gly
TPKPAQG-GkG-E
-Gly-DLys-Gly-Glu-Val-Asn-
15 VN-Sta-VAEp-NH; 2177.14 | >40
Sta-Val-Ala-Glu-DPro-NH, x
x 3TFA
3TFA
Gly-Ala-Arg-Phe-Ile-Pro-Ala
GARFIPA-GkG-E
-Gly-DLys-Gly-Glu-Val-Asn-
16 VN-Sta-VAEp-NH, 221021 | 042
Sta-Val-Ala-Glu-DPro-NH; x
x 3TFA
3TFA
Tyr-Pro-Tyr-Phe-Ile-Ser-Ala-
YPKFISA-GkG-E
Gly-DLys-Gly-Glu-Val-Asn-
17 VN-Sta-VAEp-NH; 230432 | 0.75
Sta-Val-Ala-Glu-DPro-NH; x
x 3TFA
3TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
YPYFIPk-GkG-EV
s-Gly-DLys-Gly-Glu-Val-Asn
[0170] | 18 N-MetSta-VAEP-N 2424.49 | 0.015
-MetSta-Val-Ala-Glu-Pro-NH
H, x 3TFA
2 x 3TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
YPYFIPk-GkG-EV
s-Gly-DLys-Gly-Glu-Val-Asn
19 N-MetSta-VAEf-N 247455 ]0.19
-MetSta-Val-Ala-Glu-DPhe-N
H, x 3TFA
H, x 3TFA
DLys-Pro-Tyr-Phe-Ile-Pro-Le
kPYFIPLGKGEVN
u-Gly-DLys-Gly-Glu-Val-As
20 -Sta-VAEp-NH, x 2356.44 | 293
n-Sta-Val-Ala-Glu-DPro-NH,
3TFA
x 3TFA
1H-Tyr-Pro-Lys-Phe-Ile-Pro-
YPKFIPL-PEG(4)-
Leu-PEG(4)-Glu-Val-Asn-Sta
21 EVN-Sta-VAEp-N 224743 | 0.052
-Val-Ala-Glu-DPro-NH,  x
H, x 3TFA
3TFA
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H-Tyr-Pro-Tyr-Phe-Ile-Pro-D
YPYFIPk-PEG(4)-
Lys-PEG(4)-Glu-Val-Asn-Sta
22 EVN-Sta-VAEp-N 2297.44 | 0.045
-Val-Ala-Glu-DPro-NH,  x
H, x 2TFA
2TFA
YPYFKL-PEG(4)- | H-Tyr-Pro-Tyr-Phe-DLys-Leu
23 EVN-Sta-VAEp-N | -PEG(4)-Glu-Val-Asn-Sta-Val | 2200.33 | >40
H; x 2TFA -Ala-Glu-DPro-NH; x 3TFA
H-Tyr-Pro-Tyr-Phe-DLys-Pro
YPYFkPL-PEG(4)-
-Leu-PEG(4)-Glu-Val-Asn-St
24 EVN-Sta-VAEp-N 2297.44 | >40
a-Val-Ala-Glu-DPro-NH, x
H, x 2TFA
2TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
YPYFIPk-PEG(4)-
s-PEG(4)-Glu-Val-Asn-Leu™
23 EVN-Leu*Ala-Aep 2226.36 | 0.015
(0171] Ala-Ala-Glu-DPro-NH, X
-NH; x 2TFA
2TFA
Tyr-Pro-Tyr-Phe-DLys-Leu-G
YPYFKLGKGEVN
ly-DLys-Gly-Glu-Val-Asn-Le
26 -Leu*Ala-Aep-NH, 2238.26 | 0.034
u*Ala-Ala-Glu-DPro-NH, x
x 3TFA
3TFA
Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
YPYFIPk-PEG(4)-
s-PEG(4)-Glu-Val-Asn-MetSt
27 EVN-MetSta-VAE 231548 | 1.01
a-Val-Ala-Glu-DPro-NH, x
p-NH, x 2TFA
2TFA
H-DTyr-Pro-Tyr-Phe-Ile-Pro-
yPYFIPKGKGEVN
DLys-Gly-DLys-Gly-Glu-Val
28 -Sta-VAEp-NH, x 2406.45 | 0.063
-Asn-Sta-Val-Ala-Glu-DPro-
3TFA
NH; x 3TFA
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H-DTyr-Pro-Tyr-Phe-Ile-Pro-
yPYFIPLGKGEVN
Leu-Gly-DLys-Gly-Glu-Val-
29 -Sta-VAEp-NH, x 227741 | 081
Asn-Sta-Val-Ala-Glu-DPro-N
2TFA
H, x 2TFA
Ac-DTyr-Pro-Tyr-Phe-Ile-Pro
Ac-yPYFIPLGKGE
-Leu-Gly-DLys-Gly-Glu-Val-
30 VN-Sta-VAEp-NH; 220543 | 0.11
Asn-Sta-Val-Ala-Glu-DPro-N
x TFA
H, x TFA
H-Tyr-DLys-Tyr-Phe-Ile-Pro-
YkYFIPLGKGEV
Leu-Gly-DLys-Gly-Glu-Val-
31 N-Sta-VAEp-NH2. 242249 |>40
Asn-Sta-Val-Ala-Glu-DPro-N
TFA
H2
H-Tyr-Pro-DLys-Phe-Ile-Pro-
YPKFIPLGKGEVN
Leu-Gly-DLys-Gly-Glu-Val-
[0172] |32 -Sta-VAEp-NH2.T 2356.44 |29.29
Asn-Sta-Val-Ala-Glu-DPro-N
FA
H,
H-Tyr-Pro-Tyr-DLys-Ile-Pro-
YPYKIPLGKGEV
Leu-Gly-DLys-Gly-Glu-Val-
33 N-Sta-VAEp-NH2. 2372.44 | 34.83
Asn-Sta-Val-Ala-Glu-DPro-N
TFA
H,
Btn-PEG2-C-PEG8 | A% -PEG2-Cys-PEGS-
-YPYFIPkGKGEV | Tyr-Pro-Tyr-Phe-lle-Pro-DLy
34 3190.52 | 0.018
N-Sta-VAEp-NH2. | s-Gly-DLys-Gly-Glu-Val-Asn
TFA -Sta-Val-Ala-Glu-DPro-NH,
Btn-PEG2-C-PEG3 | 4¥) % -PEG2-Cys-PEG3-
-YPYFIPkGKGEV | Tyr-Pro-Tyr-Phe-Ile-Pro-DLy
35 2970.26 | 0.026
N-Sta-VAEp-NH2. | s-Gly-DLys-Gly-Glu-Val-Asn
TFA -Sta-Val-Ala-Glu-DPro-NH,

22
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H-Gly-Gly-Gly-Tyr-Pro-Tyr-
GGGYPYFIPkGk
Phe-Ile-Pro-DLys-Gly-DLys-
[0173] |36 GEVN-Sta-VAEp- 2577.61 | 0.0064
Gly-Glu-Val-Asn-Sta-Val-Ala
NH2.TFA
-Glu-DPro-NH; x 3TFA
[0174] 33 PRI LB ICsofE
[0175] PRtk 25 A5 410 15 Mg U o 0 A AU ) 0 T A5 e 3k P DA i A s 410 1 750 A
B RBACE14M il .
[0176]
. IC 50
SEHE] | AR ARG MW
(M)
Ac-QQYPYFKPA | Ac-GIn-GIn-Tyr-Pro-Tyr-Phe-Lys-P
El 1295.6 | > 40
N-NH; ro-Ala-Asn-NH,
Ac-YPTFKPANGS | Ac-Tyr-Gln-Thr-Phe-Lys-Pro-Ala-
E2 1121.6 | >40
-NH; Asn-Gly-Ser-NH;
Ac-STGARFIPAN- | Ac-Ser-Thr-Gly-Ala-Arg-Phe-Ile-P
E3 1073.6 | > 40
NH; ro-Ala-Asn-NH,
Ac-GDYPKFISAN | Ac-Gly-Asp-Tyr-Pro-Lys-Phe-Ile-S
E4 1151.6 | >40
-NH, er-Ala-Asn-NH;
Ac-GDYPKFIPAS- | Ac-Gly-Asp-Tyr-Pro-Lys-Phe-Ile-P
ES 1134.6 | >40
NH; ro-Ala-Ser-NH,
Ac-GSYPKFIDAN | Ac-Gly-Ser-Tyr-Pro-Lys-Phe-Ile-A
E6 1151.6 | >40
-NH; sp-Ala-Asn-NH;
Ac-LTTYPYFKPA | Ac-Leu-Thr-Thr-Tyr-Pro-Tyr-Phe-L
E7 1240.6 | 14.41
-NH; ys-Pro-Ala-NH;
[0177] R4 HMERAL K3k Fr B e B SE 5 TCsofH
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[0178]
» IC 50
SEER] | A4 FRR RGBT MW
(nM)
Glu-Val-Asn-Sta-Val-Ala-Glu-Phe-N
Al EVN-Sta-VAEF 961.2 > 40
H, x TFA
EVN-MetSta-V | Glu-Val-Asn-MetSta-Val-Ala-Glu-D
A2 081.65 > 40
AEf Phe-NH, x TFA
Glu-Val-Asn-Sta-Val-Ala-Glu-DPro-
A3 EVN-Sta-VAEp 1041.59 > 40
NH; x TFA

[0179]  ZR5: V& PEAL 3 28 7 (P I B 1 S 1 T CsofEL

[0180] ZGMIAHEW)

[0181] XUz s BACE LIl 71 A0 24 FH 5 mT LA FAE VR T7 3 1 400 ot 491 DA 25 4 ) 7 ) T 2K 1%
29I AT DL R 2, a0, DL 7R LA R 7 BB BE 71 A AN A B R s 2 VS VR L BT
AT AR, W r] LI B SE I gh 24, i, DU IR e X, 8 & B Ahes 25, i,
PLyESHR PR

[0182]  mJ DA XA fd BACE 14 i) 71) % L 245 FH 6 5 i 245 22 4 14 1 e LB HLAY 2k it 47
0 AT 45 2550 o 45, ] DA FURE L TR TR s AT A T A B i PR i L 4
YE R R 700 AR 7500 R B 7510 R G P e 2 0 1) 2B A o o FH 3 3 B 2 e 8 P ¢ A 2 451 Gn A
W 07 ¥ TR R A 22 TGRSR o SR T, B T i MR 20 B P Jo A I G P R )
LN GH AT AR o FH T ) £ T R 2R 1 38 A R B AR 9 i oK S 22 el H A A i
S5 I8 TR IR B , 640, R SRR AL i et BT AR BGRAA £ e RE S .

[0183] bl , 254 il 70 W LA 25 A5 245 FH e B A9 Joa ann o7 J65 7] 38535 7] A g 771 VR i 57 S AL Ak
A EHIR G 7] BE A 7 F T o808 e 1 36 22 ) FE R BCh S8 7 . B A T3 v BA
ShHEeRT AN ERY .

[0184] & XUAL fABACE 1410 71 B I 24 FH 5 DL A6 T7 18 PE SR I 25 Wt 2 A i BH ) B
() F T ) B 7V — R AR R BH ) H 1), BT i 77 2 385 — Fh el 2 PosUr s BACE L # ]
FUFL/ B2 SR DA K, an SR 7 2, — PRl 2 M AR T A IMER Y i S —FPEl 2 FiR T
e RE — i R g 2

[0185] & m] DAL B8 Y5 6 N AR 4K , I H 24 SR 78 A B A4 461 v 0 250 9 A 44 75 =K 1 1
AL IRG A HIEIEH , T R E T A0, 01mg/ KA E £51000mg / K 1) XUAL
RUBACE 1 il 55 5 AH B 1) L 245 FH 3 o i H IR v DA DL R — IR A 258 LA R 4 24, 9F H
PeAh, 2 7 ), ar DU % E IR .

(01861 DL T St A5 156 W AR & BH , AHAN A L AT PR 1], 1T 7 A R ez 4] o 245 4 ) 551458 01
A £11-500mg AL 1% 1-100mg 1) XA i BACE 111 551) o MR F A% 5 W 1 2H & W 1) 52481 -

[0187] Sy f5i]A

(01881 DL 77 Ui & LA 2 e 7l -

24



CN 107849092 A 1% EH :FE 18/23 T
[0189]
WAy mg/F
5 25 100 500

XL A BACET 31 57 5 25 100 500
ToIKFHKE DTG 125 105 30 150
Sta-Rx 1500 6 6 6 60
Wm A dE R 30 30 30 450
i HE MR B 1 1 1 1
it 167 167 167 831
[0190] 6. AT AL 74 AR

[0191]  fill& i FE .

[0192] 1 ¥GRLSM 1.2 3FI4VR4 , I FHA K RiAK, o

[0193] 2. Jﬁr%ﬂrﬂ“&so CF T4

[0194] 3 fd R I 238 B HF BE 4%

[0195] 4me&A&#@éCY%¢Y”“ B RN F

[0196] =i f5B-1

[0197] il AN 4Bl ) i 2 -

[0198]

5% mg/fix &

5 25 100 500

XU A BACET 171 5 25 100 500
K FLpE 159 123 148 -
TEH 25 35 40 70
18 44 (Talk) 10 15 10 25
T HE iR e 1 2 2 5
it 200 200 300 600
[0199] K7 vJRE) B FEK 4 4H K

[0200]  ffil| & it HE

[0201] 1. 44R4AN 1 2RI3TE A G IR S WL IR 4304 &b

[0202] 2. MO NFA4RI5, FHIR &350

[0203] S3.HAFEEEHIRTEF.

[0204] B XU A BACE L0175« FUAE A BoK ek B e IR LR IR &, 3 HZ 5 ek L

':':'/th = ’H‘/bb = f% f@/ﬁlﬁ
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[ e B v, 5] e A e e B
[0205]  SEZJif5|B-2
[0206]  fill & DA 2H S5 o) 3 PH iR iR 2
[0207]
D% mg/ iR 5
KU K5 BACE 1301 81155) 5
Sy 8
S K E I 8
A A AL BT AE Y I 34
K 110
Mt 165
[0208]  ZR8: W] BE M) B HA I i B i 7o 2H ik
5% mg/fix &
[0209] AH i 75
Hd 85 % 32
Ll AL B IE (Karion) 83 8 (F¥hi)
AR 0.4
[0210]
FA 1.1
Bt 116.5
[0211] 329 ] BE M) A I Jiee B 2H 1%
[0212]  Hi|451dFE
[0213] & XUAL s BACE 140 ih1] 3513 fft A5 FoAth B8 2 PR B S A b, FR IR A IR A R E S K

ZINER) B P P o AR e R Ak B S TS I T T e 2

[0214]  SEjifafiC
[0215]  #i]#& DL T 2 AR 771 «
[0216]
ey mg/ 125
ST S5 BACE 14141741 15
PRI 1285
J=Rix 1300
[0217] 310 "] BEMI R TFIZH %
[0218] il & i #E
[0219] Mg A2 FIRAE B RSB AN S 28 H A AL, B IR G IR HI B 45°C o 2 5 » B AR A 1 XUAL

ABACETHRFRIAN AL I RE B 2 58 20 Hl FHR S MBI S IE /MR IR L Tl
B 2 JE R DS EAS I ko A A AR e SR T

[0220]  sEjfif5ID
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(02211 il DA A iy 157 -

[0222]
Lzl ne/E ]
XUAT A BACE 1318 751] 3
B 400 120
LB EE%pH5.0

[0223]  ZR11: WTREAIE IR

[0224] il 1L FE -

[0225] ¥ XL s BACE L VI3V AR 7E 5 0 — B 400 FIVE ST FZK GRS Z3) HIRS e o 4 pHid
LRI ES . 00 I AR B KAG ARARTT R L. Om o KA BT UE, 8 Il 2 1L B
MR R K R

[0226] S 5IE

[0227] il DL AL /N2 %

[0228]

L%) mg/ /N5
XU 5 BACE 1311 551] 50

LA, ik 1015

TR LF4E& (AVICEL PH 102) 1400

R LA 2N 14

R OIS e K 30 10

it JI5 2 5 10

YRS 7 1

it 2500

[0229] 12 AT REM INEGFEL L

[0230]  fhilid i A% :

[0231] & XUAZ S BACE L HIHIF7 5 FUME AR 4T 4E R AR LA E R NR &, P H AR 40
L % A5 B 7 7K HH R VR B 03 L o P RO 55 B R B B AR S IRV &, FREE NN B
[0232]  SEGE4)

[0233] SRt B AR i BHAR A DL St 491 o B ATIAS B DA DA A2 FR ) A B B Y L, T A2 A
FNHAFE

[0234] CEMH ik k& 4% (CEM Liberty Microwave Peptide Synthesizer) H)—%
T

[0235] 0. 1mMol BiA% :

[0236]  Fmocff) 2 {f3":

[0237] Kk ETSE K OB g (435mg, 0. ImMol, TentaGel S RAM (#fi:0.23mMol/g)
(Rapp Polymere,Cat:S30023) FINRHE 20 % 7£ — H 3 FH Bt iz (DMF) (7. OmL) H i3 R AE A
A N AES0 C AL EE 343 Bk LA EAT W1 46 I R 47 o 1 44 A FHDME e » AR 2 AF R AE75°C H
WK E 20 %6 7EDME A IR 3 (7 . OmL) ALEE 5538 DA BAR 3
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[0238]  SIERRMI R :

[0239] [ Pevgc T HUAL I AK I AR A A NN 2L BR O . 2M7EDME (2. 5mL, 5. 0249 8) H 1A, #%
EIMAN (-FHE-2-Z A HE-2-AR T ZEERER) = TR -4 S B 1
(COMU) 0. SMYEDMF (1.0mL, 5.0 %) ¥R (CAS:1075198-30-9, Iris Biotech,Cat:RL-
1175.1000) , 2R J5 M 7 A 2k £ Jf (DTPEA) 2MAEN—FH B -2t i e i (NMP) (0. 5mL, 10.024
&) VR 2% TR & AR S S A S AE 75 C AL BES 73 b LLZEAT R K .

[0240]  0.25mMol £ :

[0241]  Fmocf) 4547

[0242] P - Tise KM g (1.09g,0.25mMol, TentaGel S RAM (Z 47 :0.23mMol/
g) , (Rapp Polymere,Cat:S30023) FIWRNE20 % 7EDMF (10. OmL) HH {1975 Y 75 80k 2 A 7E50°C
AR BE 353 B CLBEAT A6 Wi R 47 o K ) iis FHDMEF R , FEAE IR SF A I 7E 75 °C FHWRIE 20 %6 £EDMF
WA (10 OmL) AbEES 3Bk DA R4

[0243]  SIERR MR :

[0244] [\ Pevg T HUAL AR AR B AR NN Z 2L BRO . 2M7EDME (5. 0mL, 4. 0249 8) H 1A, #2
#MNCOMU 0.5MZEDMF (2.0mL,4.024 &) (CAS:1075198-30-9,Iris Biotech,Cat:RL-
1175.1000) H IV , 2R J5 IO ANDIPEA2MZENMP (1.0mL, 8. 0248 H VAWK - 1% R N IRE 4
FER A R AET5 C AbH 545 B L BEAT (B

[0245]  E LRI —RAR)T

[0246] 0. 1mMol M.

[0247] ¥4 g FHCHoC1oWk 356, SR G TEFE IR L7 = F = W 4R (TFA) « = 5 4 3 F e e
(TIS) :7K95:2.5:2.5 (5mL) FIVARAL 30438 o 1L JEA i o 45K 1l ik FHE 20 (35mL) YT o FF
VRS o TGV TR o R ARV T G AR, FE R BAAS 2R I BK o

[0248]  &Alifb ) — AL

[0249] KL= MIE T B FIK (0. 1% TFA) H, 4R J5 38 3 1) 4 BUHPLC Al AL, o A YMC-
Actus Pro C8,5um,75x30mm, 7K (& 0.1%TFA) : ZHE70:3052: 986, PA A2 30mL/min
HOR/RE

[0250]  SRARUAR SCHTIR I — AR T , 1T DA sl 48 S it 451 o

[0251]  f§ HZE & HI5-B 4k (5—mer peptide) FEFIHIBACELZE &9 & 0

[0252]  FEANVEiT A R X8 o T R IIBACELSE &4, Wit T B 2. ATMEE (IR B
A T BB 5 FAR IR 58 4T B, A EFE L R 1HIBE S - BN 5T AR I I8 i AEN—K o A C—
R SMEI Ik A BT A B X T 423k 6 i, A8 AL 23 LEL B IGAIS IR &4 - KT 51
WAL TR 222-5R AR - 227, Hoh 772 Kk B H 3R IR G I Z LR o LR IR G B 4B 1) H
Cyb-HEHm PN R E N (Cyb-streptavidin) TG, FHTQCLL L 1E & H333ng/ml Cy5-%
EPAEYEEA (Anersham, UK, cat#PA45001) 130m1 &5 & 22 ik (1 % BIAMERR R
Novagen,Billerica,USA,cat#70955,0.05% i 20) F1 75 545 5 M 1 /N o BB F1LE gk
ZZ T (Roche/Nimblegen,Madison,USA) 153080, J-7E0. 1 TESE (il H 1] B35k o 1l i
TE R AL B O B A T8 % 5 B 51 T 4 DA BR 25 IR B = 1 K, H4E FIMS 200 1 451X (Roche/
Nimblegen) 7E635nmi & F2um 7y #E% F FAT I AEIX — 2P 2 Ja , BEFIHE R I T 45 A 40

A
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[0253]  BACE1ZE#) 24k ffi FPierce EZ-1ink Micro NHS-PEGA-‘E#)ZALiFEr, catt
21955, ¥4BACE1HE (WT1-13-2,0. 7mg/ml) FHAEMEIRIC N T Hrid, B 70u1 550ug [ BACE 1 i
SRR BB 24 00201 NHS-AERBERIR S, FHFEZE NESE UMY AMicro Bio-
Spin 30t iAE (BioRad,cat 732-6223) , i1 S NI M 2X e % -1 9 (1,000g, 443 8h) >k
Bk 223 B 0 B AE R AW R AL IIBACE L /E-20C 55 73 M it 17«

[0254]  SE40 0N 5E - AR RS S ELIE K oul A M) R AL UBACEL 54001 45 & 22 iR &
BB HX VR A 88 28 3 T PR A L, EACIR B R IR B G, BIRIR A 8, IR TITE VIR 2%
MR T BRI 30FD , FRAEO . I TEGE il Hh ] K P % - s B FITE &5 A 333ng/ml BE B P AE R R
H-Cy5 (Amersham, UK, ca t#PA45001) [f130m1 &5 & 2% iyl Hh #E4T LE VD 2 AL LN, 9F a0 B Bk
HEAT BE % o 8 I A A Y B o WL R T e o I 271 T 05 DA B 25 IR R IR K, FEAE FIMS 20043 44X
(Roche/Nimblegen) fE635nmy% K Fl2um7r #E 2 K 3R15 54 .

[0255] %4 oA Az 2 - {8 FNimbleGen DEVAERAHEAT UG 20 B FME S $2 B X T Fr &
5-TARST A, B0 FHEE I 555 (SO FEAE T & BRI 500 B”) K HBACEL 45 &
FPERAEMRERERCESEH S NZ I % T BA R EBACELRE R (5 5 Al
IR S BI5-FAR KT 51, I H X 287 51 3 2 1 75 AN B i LR P A T R — 5 Sl
[0256]

% 22 | SEAHISCE j& i HE AR SC | RUBAR/ Bk K S| g B/ R K
P RIS JE SCERIF A
YFK | XXYFKXX |YPYFKPA |GQYPYFKPAS | QQYPYFKPAN
PYFK | XXPYFKXX |QYPYFKPA |QYPYFKPASG
YFKP | XXYFKPXX | YPYFKPAS
TFK | XXTFKXX |YPTFKPA |GGGYPTFKPA | YPTFKPANGS
GGYPTFKPAG
GYPTFKPAGG
YPTFKPAGGG
PKF | XXPKFXX |DYPKFIS GDYPKFISGG | GDYPKFISAN
DYPKFLP | GDYPKFLPGG | GDYPKFIPAS
SYPKFID GSYPKFIDGG | GSYPKFIDAN
ARFIP | XXARFIPXX | TGARFIPAN | GTGARFIPAN | STGARFIPAN
TGARFIPANG
(02571 13
[0258] A5 FH9™ SR IKFA S HUBACEL 25 S AL .

[0259] R ZBETT - ££5-FEARRE 1] Sk B b 45 58 (1 3k 7 n] e QSR S BACE 1 45 & W ) B0
FRAS o G I XA BE TR R B 570 RT DA A B SE A ) B P < A FH AR 255 2 51 X BT (1 2 R 20 R R AR
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B W 356 B S-SR ARBE B AZ 0 7 51 NS RIC 5 — 3 AR N B R R o 75 S {1 ST JZE A 45 DA
— A E A 160, 0004 URE 1 JIK o 2 St 1 1 BTk 3547 BACE 1 25 45 Ml 8 ARG AR 2E
[0260] % #im o3 b FHLh 3R 5 TR0 2T, SBACE14: & = W A 7 I fER 13 (G =
) HiEos. YFK | PYFK FYFKP' 7 B A8 7 31 (FR13HR AT —4T) I AR I YPYFKPA
), 2 B e AT 4R AR [E 9 3L [ 7 %1 . DYPKFLP . DYPKF IS SYPKFID =N [ 51 4 e ‘PKE™ 4
7R, RUA EATT AR ZRLE) S BACEL I 25 A LA R AEN-Yii AN C— i B A AN ) (1) A 2R B 4 A% -
[0261] gt HISLHRAR,/ SR 5 KR #1 I BACE 1 45 & AL, o

[0262] %Vt 58 =40 S5 SO B HE FHH 2R (G) 2 25 iR 4E {76 A {H [k 27) i B v 245
SE 7 FILAME AT WER 13 GEPY A1) o 10~ SRR BK , 8236 e vt SUPAR /s 2k ST 28, 3
527 7 B (1) B A AT e ) BRI A/ SR AR AR AR S 6 T 10— SRAR IR, AU AR/ il 2k SC R
FERZ1. 65 T A IRE K A KL — Rt A B

[0263] {1 b Afrids ({3 FHZR A 10 5- SR KRS BT BACE L 45 640 4 L) T B R 2k B 1) gt
ATBACE1 454 Ml s FHE R Ab 2

[0264]  H#m ot FHSE R AE T AN O E F R R A R4 & E ST 5, HAaH
T R K R EE YN PGS R P IR 13 (R e — ) IR,
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[0001]

& L10>
K 120>
<130>

<150>
L1512

<160>
L LT

<210>
AN
212>
L3>

K220
L2232

L2200
L2d12
X2l
(283

L2202
D] >
{222 >
223>

220>
L&A
K222
223>

<400>

Tyr Pro Tyr Phe Ile Pro Leu Xaa Glu Val Asn Glx Val Ala Glu Pro
5 10

1

L2102
L1
Ak
213>

<220>
223>

X 220>
L1y

FrHlR
F. Hoffmann—-La Roche Ldt
ik
P32452-W0

EPLS1T8162, 2
2015-07-24

il
PatentIn version 3.5

1

16

PRT

NTJF%) (Artificial Sequence)

BRI BK (modified peptide)

MISC_##4iF (FEATURE)
(8).. (8)
X=PEG (4)

MISC_%#4iF (FEATURE)
(12). . (12}
7=Sta

AFAA (VARTANT)
(16).. (16)
DPro

L

2

18

PRT

ANTJF%) (Artificial Sequence)

BRI IR (modified peptide)

MISC_##4iF (FEATURE)
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2222y (14). . (14)
<223> 7= E MR (Statine)

L2905
<221> ZF{& (VARIANT)
<222> (18).. (18)
<223> DPro

<400> 2

Tyr Pro Tyr Phe Ile Pro Leu Gly Gly Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

L9100y B
<211> 18

<212> PRT

213> ATJEF(Artificial Sequence)

<220>
<223> ABMHERIIE (modified peptide)

<220>
<221> 7FAA& (VARTANT)
<222> (9).. (9
<223> DLys

[0002]

<220>

<221> MISC_#¥#4iF (FEATURE)
K25 (14), . (143

223> 7= B W&/ (Statine)

220>

<221> AF4K (VARIANT)
222> (18)..(18)
<223> DPro

<400> 3
Tyr Pro Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

210> 4

211> 18

<212> PRT

213> ATJEF(Artificial Sequence)
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[0003]

220>
i

L2202
221>
“azy
Lo

220>
281>
B2
a7

L220»
AR
L2222
223>

<400>

Tyr Pro Lys Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala

i

Glu Pro

210>
%alls
LE1Z>
ks

220>
225>

L2202
221>
L2222
223>

(220>
L1
222>
<2237

L2a0»
Al
222>
L2235

L2t
221>

BB K (modified peptide)

AFAA (VARTANT)
9).. ()
DLys

MISC *##4iF (FEATURE)
(14).. (14)
=¥ 8 B &R (Statine)

A4 (VARIANT)
(18).. (18)
DPro
4
5 10
5
18
PRT
ANTFE%| (Artificial Sequence)

BRI AL (modified peptide)

ARAA (VARTANT)
F)ss 6T
DLys

AF4A (VARTANT)
9).. (9
DLys

MISC_H#:fiF (FEATURE)
(14).. (14)
7= B B R (Statine)

ARAA (VARTANT)
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222> (18).. (18)
<223> DPro

<400> 5

Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

210> 6
£ 18

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EMERIIK (modified peptide)

220>
<221> ABAK (VARIANT)
222> (9)..(9)
223> DLys

[0004] 990>

<221> MISC_ %1k (FEATURE)

EPF 1147, , 14

<223> 7=l B BEE S (Statine)

220>

<221> ZB4A& (VARTANT)
I 11d). . (18)
<223> DPro

<400> 6
Tyr Pro Tyr Phe Lys Pro Ala Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

210> 7
211> 16

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<20
<223> BUEfIIK (modified peptide)
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[0005]

20>
L]
L2000
<223>

<220>
221>
2222
CRTS>

<220>
221>
Lol
L2235

<400>

Tyr Pro Tyr Phe Ile Pro Leu Xaa Glu Val Asn Glx Val Ala Glu Phe
5 10

i

<210>
AL
Szl 2>
£Z13>

220>
{223

<220>
f2ZLl>
A
223>

<220>
CEL >
A
220>

20>
L]
220>

<400>

Tyr Pro Tyr Phe Ile Pro Leu Xaa Glu Val Asn Tyr Val Ala Glu Pro

i

<210>
%2l 1>
Ak
K21 3%

<220>

MISC_##4iF (FEATURE)
(8).. (8
X=PEG (4)

MISC_#F#4iF (FEATURE)
(12).. (12)
Z-Met# B B Z B8 (Statine)

AR4A (VARTANT)
(16).. (16)
DPhe

[

8
16
PRT
ANTJE%] (Artificial Sequence)

BRI (modified peptide)

MISC_##4iF (FEATURE)
(8).. (8)
X=PEG (4)

MISC_##4iF (FEATURE)
Cla, o X1
Y=Met ]I & B = 8 (Statine)

AF44 (VARTANT)
(12).. (12)
8
5 10
9
18
PRT

ANTJFH (Artificial Sequence)
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<223> EHMEfIIK (modified peptide)

£290>

<221> MISC_%F{iF (FEATURE)

CIFS (143, . {14)

223>  Z-Metl B B = 88 (Statine)

<400> 9

Tyr Pro Tyr Phe Ile Pro Leu Gly Gly Gly Glu Val Asn Glx Val Ala
I 5 10 15

Glu Pro

<210> 10

<211> 18

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<2205
<223> EMEfIIK (modified peptide)

[0006] 990>

<221> AB4K (VARIANT)
222> (9).. ()
223> DLys

<220>

<221> MISC_ %1k (FEATURE)

222> (14).. (14)

223>  Z-Met{l B B = 8 (Statine)

<400> 10
Tyr Pro Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

oios 1

<211> 18

<9195 PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> EUIfIIK (modified peptide)
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[0007]

<2205
L2213
AA2>
K223

<220>
221>
222y
225>

<400>

Tyr Pro Lys Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala

1

Glu Pro

<210
AN
212>
“Z13p

L2203
K223 >

<220>
221>
222>
223>

<220>
AR
LA
K223

<220>
2>
L2207
223>

<2205
L2213
AL
S22

<400>

Tyr Pro Tyr Phe Ile Lys Leu Gly Lys Gly Glu Val Asn Glx Val Ala

1

AF4& (VARTANT)
(9).. (9
DLys

MISC_#4iF (FEATURE)
(14).. (14)
Z=Met 31 5 B = 8 (Statine)

11

5
12
18
PRT
ANTF%] (Artificial Sequence)

BB (modified peptide)

ZR4& (VARTANT)
6).. (6)
DLys

ARAA (VARTANT)
9.. )
DLys

MISC_#%1iF (FEATURE)
(143, » K14
7=HNE B E IR (Statine)

AR4& (VARTANT)
(18).. (18)
DPro

12

5

Glu Pro
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[0008]

<210> 13
<211> 18

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUMEfIIK (modified peptide)

<220>

<221> ZB{A& (VARTANT)
> thl.. (0
223> D-Lys

<220

<221> ZA{A& (VARTANT)
222> (9)..(9)
223> D-Lys

<220>

<221> MISC_ 41k (FEATURE)
£29%> {143, , (14)

<223> 7=l B ME I (Statine)

220>

<221> ZB{A& (VARTANT)
222> (18)..(18)
<223> DPro

<400> 13

Tyr Pro Tyr Phe Lys Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
/! B 10 16

Glu Pro

<210> 14
<211> 18

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> EMEfIIK (modified peptide)

<220>

<221> ZB{A& (VARTANT)
222> (9)..(9)
<223> DLys
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[0009]

Tyr Pro Tyr Phe Lys Pro Ala Gly Lys Gly Glu Val Asn Glx Val Ala

Thr Pro Lys Pro Ala Gln Gly Gly Lys Gly Glu Val Asn Glx Val Ala

<220>
<221> MISC_%F1iE (FEATURE)

222> (14}, . (14)

<223> 7= B BYE L (Statine)

<220

<221> AF4AK (VARTANT)

222> (18).. (18)

<223> DPro

400> 14

1 5 10
Glu Pro

<210> 15

211> 18

<212> PRT

213> ATLJE¥H| (Artificial Sequence)
<220

<223>  ABMERIRK (modified peptide)
<220

<221> ZAF{&K (VARIANT)

222> (9).. (9)

<223> DLys

<220

<221> MISC %54k (FEATURE)

222> (14).. (14)

<223> 7= EBEE % (Statine)

<2205

<221> ZAF4& (VARIANT)

AT 118),  L1B)

<223> DPro

400> 15

1 5 10
Glu Pro

210> 16

211> 18
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[0010]

T2
2137

220>
228>

<220>
221>
(2222
Kdidod>

L2205
A
242>
225>

L2l
e
LLZ2>
223>

<400>

Gly Ala Arg Phe Ile Pro Ala Gly Lys Gly Glu Val Asn Glx Val Ala

L

Glu Pro

L2100
L2112
Sk
213>

<2202
Kdidnd>

K2d0
241>
222y
228>

22407
221>
L22L>
2237

<220>
AR
o
R DLd>

PRT
NTJF% (Artificial Sequence)

BB IR (modified peptide)

AF4A (VARIANT)
9).. (9
DLys

MISC_4#{iE (FEATURE)
(14).. (14)
7=¥1 B B &R (Statine)

A4 (VARIANT)
(18).. (18)
DPro
16
5 10
17
18
PRT
ANTFE% (Artificial Sequence)

BRI (modified peptide)

AF4A (VARTANT)
9.. (9
DLys

MISC_##{iF (FEATURE)
(14).. (14)
Y=l B B =R (Statine)

MISC_*#4iF (FEATURE)
(14, « C14)
7= 8 B =R (Statine)
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[0011]

LZI0>
oAl
L2220
<2235

<400>

Tyr Pro Lys Phe Ile Ser Ala Gly Lys Gly Glu Val Asn Glx Val Ala

L

Glu Pro

<210>
211>
K222
L3>

L 220>
3232

220>
K221z
A2
228

<220>
221>
2220
22>

<220>
Ak
LTI
&3

<400>

Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val Asn Glx Val Ala

Il

Glu Pro

LU
e
S212p
AR

220>
<223>

AF4A (VARTANT)
(18).. (18)
DPro

17

5
18
18
PRT
ANT S (Artificial Sequence)

BB IR (modified peptide)

AR4A (VARTANT)
(M).. (D
DLys

AF4A (VARTANT)
9).. (9
DLys

MISC_#rfiF (FEATURE)
(14).. (14)
Z-Met#1 B B Z B8 (Statine)

18

5
19
18
PRT
ANTJF% (Artificial Sequence)

BRI (modified peptide)
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[0012]

L2
a2l
2225
L2235

220D
2215
L2225
KLA32

220>
K221
2222
KDLy

L2205
221
SL2d)
2235

<400>

ARAA (VARTANT)
(7). . £7)
DLys

ARAA (VARTANT)
(9).. (9)
DLys

MISC_“451iF (FEATURE)
(14).. (14)
7=Met 3]l B = B2 (Statine)

Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val Asn Glx Val Ala

1

Glu Phe

210>
CANN
212y
Salap

L2205
KLA32

L2205
221
SL2d)
2235

L2
a2l
2225
L2235

220D
2215
L2225
KLA32

AFAK (VARTANT)
(18).. (18)
DPhe
19
5 10
20
18
PRT
ANT.F%) (Artificial Sequence)

BT (modified peptide)

ARAA (VARTANT)
(1).. )
DLys

ARAA (VARTANT)
(9).. (9
DLys

MISC_ %451 (FEATURE)
(14).. (14)
=41 B M= R (Statine)
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[0013]

LZI0>
oAl
L2220
<2235

<400>

Lys Pro Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala

L

Glu Pro

<210>
211>
K222
L3>

L 220>
3232

220>
K221z
A2
228

<220>
221>
2220
22>

<220>
Ak
LTI
&3

<220>
R
KDDL
223>

<400>

Tyr Pro Lys Phe Ile Pro Leu Xaa Glu Val Asn Glx Val Ala Glu Pro

&

210>
<ZL1p
£212>
L2lds

<220>

AF4A (VARTANT)
(18).. (18)
DPro

20

b

21

16

PRT

ANTLJFH (Artificial Sequence)

BB IR (modified peptide)

AR4A (VARTANT)
1).. (1)
1 H-Tyr

MISC_##4iF (FEATURE)
(8).. (8
X=PEG (4)

MISC_#:fiF (FEATURE)
(12).. (12)
=1 B B =% (Statine)

AR4A (VARTANT)
(16).. (16)
DPro

21

5

55
16
PRT
ANTJE%] (Artificial Sequence)
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F 5 =

14/34 1

[0014]

225>

L2200
S22 >
L2222
223>

(220>
L3217
C22d>
L b

<220>
A21>
K222
223>

220>
%2210
222>
LI207

L2205
AR
A2 27
LA2d>

<400>

Tyr Pro Tyr Phe Ile Pro Lys Xaa Glu Val Asn Glx Val Ala Glu Pro

1

210>
£zll>
AR
AR

<220>
22k

L2280,
L2211 >
L2227
CAZA>

L2202
L2212
222>
L b

<220>
2al>
222,

BRI IK (modified peptide)

AR A& (VARTANT)
(.. ()
H-Tyr

AFAA (VARTANT)
(7).. (1)
DLys

MISC_%#4iF (FEATURE)
(8).. (8)
X=PEG (4)

MISC_%#4iF (FEATURE)
(12), . (12)
7= B M= R (Statine)

AR4A (VARTANT)
(18, - 16
DPro

22

5 10

23
15
PRT
ANTJF%) (Artificial Sequence)

B (modified peptide)

AFAA (VARTANT)
(g B1
H-Tyr

ARAA (VARTANT)
(5).. (5)
DLys

MISC %#4iF (FEATURE)
(1. (D
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F 5 =
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[0015]

L2

220>
IELy
L2dlD
(223>

<220>
b AR
2Z2>
o

<400>

Tyr Pro Tyr Phe Lys Leu Xaa Glu Val Asn Glx Val Ala Glu Pro

L

210>
(s ANE
Ak
Ak

<220>
L2235

220y
AR
2Z2>
W

<220>
AR
(A
2250

220>
221>
<222)
223D

220>
221
LZAD>
KLl

<400>

Tyr Pro Tyr Phe Lys Pro Leu Xaa Glu Val Asn Glx Val Ala Glu Pro

il

<210>
ALl
212>

X=PEG (4)

MISC_##4iF (FEATURE)
(11).. (1)
7=411 B B2 R (Statine)

AF4A (VARTANT)
(15).. (15)
DPro

23

5

24
16
PRT
ANTJF% (Artificial Sequence)

BRI (modified peptide)

AFAA (VARTANT)
Al
H-Tyr

MISC_#:fiF (FEATURE)
(8)..(8)
X=PEG (4)

MISC ##4iF (FEATURE)
(12). . (12)
7=11 '8 B R (Statine)

AR4A (VARTANT)
(16).. (16)
DPro

24

5

25
15
PRT
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[0016]

213>

4202
Ay

20>
221>
S hed
L2232

20>
221>
L2220
D3>

<220>
L2a s
LD
223>

L2202
Ll
DR
L223>

<400>

Tyr Pro Tyr Phe Ile Pro Lys Xaa Glu Val Asn Tyr Ala Glu Pro
5 10

1

<2107
211>
Ll 22
“El3p

L2202
D P

€240
il >
Ay
223>

2>
221>
222>
L2232

220>
L2211
L2220
D3>

ANTFE% (Artificial Sequence)

BRI K (modified peptide)

ARAA (VARTANT)
(7)., {T)
DLys

MISC_*##4iF (FEATURE)
(8).. (8)
X=PEG (4)

MISC_*##4iF (FEATURE)
L. - B
Y=LEU*ALA

AF4A (VARTANT)
(15).. (15)
DPro

25

26
16
PRT
ANTLFH (Artificial Sequence)

BRI (modified peptide)

ARAA (VARTANT)
(5).. (5)
DLys

ARAA (VARTANT)
(8).. (8)
DLys

MISC_*#{iF (FEATURE)
L1880 « K18
7=LEU*ALA
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[0017]

<220>
2dls
LDl
223/

<400>

Tyr Pro Tyr Phe Lys Leu Gly Lys Gly Glu Val Asn Glx Ala Glu Pro

L

<210
£21 1>
A
&dlai2

£2200
2237

L2200
2217
e
223

<220>
ke
222)
K223

<220>
22l)
222>
KD

<220>
2>
KBoLd
L >

<400>

Tyr Pro Tyr Phe Ile Pro Lys Xaa Glu Val Asn Glx Val Ala Glu Pro

/|

<210>
S211p
Ak
2132

220
223>

<220

AF4A (VARTANT)
(16).. (16)
DPro

26

5

2T
16
PRT
ANTLFH (Artificial Sequence)

BRI (modified peptide)

AR 44 (VARTANT)
(7).. (D)
DLys

MISC_##4iF (FEATURE)
(8).. (8)
X=PEG (4)

MISC_##4iF (FEATURE)
(12).. (12)
Z=-Met#1 & M Z 8 (Statine)

AR 44 (VARTANT)
(16).. (16)
DPro

27

5

28
18
PRT
ANTJE%] (Artificial Sequence)

BHREIBK (modified peptide)
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[0018]

B>
L2222
223>

L2200
L2
222>
K220

<220>
a1l
282>
223>

<220>
221>
L2322
L2237

X220,
L2d]>
LD 2
Do >

<400>

Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val Asn Glx Val Ala

il

AR A4 (VARTANT)

(1).. (D)
H-DTyr

AFAA (VARTANT)
7N).. ()
DLys

AFAA (VARTANT)
9).. (9
DLys

MISC_%#4iF (FEATURE)
(14).. (14)
7= B M= R (Statine)

Glu Pro

L1102
L2112
212>
L2132

220>
S22

220>
L2Z]>
D2
KDL >

220>
L2212
2L
L2200

<220>
Ll
282>

AR 4 (VARTANT)
(18).. (18)
DPro
28
5 10
29
18
PRT
ANTJFEF (Artificial Sequence)

BB (modified peptide)

AF4A (VARTANT)
(13 s G1J
H-DTyr

AR4AR (VARTANT)
9)..©
DLys

MISC %F#4iF (FEATURE)
(14).. (14)
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<223> 7= B EFE IR (Statine)

<220>
<221> AB4K (VARIANT)
<222> (18).. (18)
<223> DPro

<400> 29

Tyr Pro Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
i 5 10 15

Glu Pro

<210> 30
211> 20

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> BUMERIIK (modified peptide)

£220>

<221> ZAF{A& (VARTANT)
€290 dl), . KL
223> AcDTyr

[0019]

<220

<221> ZB{A& (VARTANT)
<2323 ), . @)
<223> DLys

LTI

<221> MISC_%F#{iF (FEATURE)
290 {14y, . (14

<223> 7=l B ME I (Statine)

<220>

<221> 724K (VARIANT)

<222> (18).. (18)

<223> DPro

<400> 30

Ala Cys Tyr Pro Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx
I 5 10 15

Val Ala Glu Pro
20
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[0020]

AN
L2LL»
Ll
213>

<220>
Wl

<220>
221>
222>
L2235

<400>

Ala Cys Gln Gln
]l

<210>
AN
AL
2Ly

<220>
LD

<220>
il
282>
223>

<400>

|

<210>
AND
212>
&LL3p

A4 (VARTANT)
(D.. ()
Ac—Tyr
32
Ala Cys Tyr Pro Thr Phe Lys Pro Ala Asn Gly Ser
5 10
33
2]
PRT

<2207
223>

<220>
221>
LLZep
223>

<400>

31

2

PRT

ANT %] (Artificial Sequence)

BAREI K (modified peptide)

ARAA (VARTANT)
(1..
Ac—Gln

3|

32
Il
PRT
NTJF%) (Artificial Sequence)

BEIHEIBE (modified peptide)

ANTFF) (Artificial Sequence)

BIHREIBE (modified peptide)

ARA& (VARTANT)
(1..

Ac—Ser

33

50

Tyr Pro Tyr Phe Lys Pro Ala Asn
5 10
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[0021]

Ala Cys Ser Thr Gly Ala Arg Phe Ile Pro Ala Asn

L

<210>
ALl
C2la>
AR by

2207
223>

<220>
221>
C2L2)
L2255

<400>

L

210>
L a1l
Ay
213>

<220>
223>

2207
221>
222,
223>

<400>

L2103
L1

) 10

34
12
PRT
ANTF% (Artificial Sequence)

BRI BK (modified peptide)

A5 44 (VARTANT)
(1. . (1)
Ac—Gly
34
Ala Cys Gly Asp Tyr Pro Lys Phe Ile Ser Ala Asn
5 10
35
12
PRT

ANTFF (Artificial Sequence)

BT FI K (modified peptide)

A5 4 (VARTANT)

(Ly, . £l

Ac—Gly

35
Ala Cys Gly Asp Tyr Pro Lys Phe Ile Pro Ala Ser
1 5 10

36

12

PRT

AL
213>

<220>
N

L2207
221>
IZa2p

ANTJEH) (Artificial Sequence)

BB IR (modified peptide)

ARAA (VARTANT)
{13, . 1)

51



CN 107849092 A

F 5 =
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[0022]

223>
<400>

i

Al
L1z
KA1 7>
213>

L2202
Sl

220>
K>
L222p
L3>

<400>

1

Al
&112
LI
AR

A5 {4 (VARTANT)
(13, . £1)
Ac—Leu
37
Ala Cys Leu Thr Thr Tyr Pro Tyr Phe Lys Pro Ala
5 10
38
8
PRT

(2202
e3>

(2205
S ] b
222>
ity

<400>

Ac—Gly
36

Ala Cys Gly Ser Tyr Pro Lys Phe lle Asp Ala Asn
5 10

37
12
PRT
ANTJF% (Artificial Sequence)

BRI IE (modified peptide)

ANTFE% (Artificial Sequence)

BHREIIK (modified peptide)

MISC_%#4iF (FEATURE)
(4).. (4)
7= B B R (Statine)

38

Glu Val Asn Glx Val Ala Glu Phe

1

210>
Ll 12
LAl
<213>

K220
D3>

5

39

8

PRT

ANTJF% (Artificial Sequence)

&AL (modified peptide)
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[0023]

L2205
Ll
222>
L2230

<220>
S22l
222
L2235

<400>

MISC_ %451 (FEATURE)
(4).. (4)
7=Met 31 5 B = B2 (Statine)

ARAA (VARTANT)
(8).. (8)
DPhe

39

Glu Val Asn Glx Val Ala Glu Phe

i

AN
AN
212>
2130

<220>
223>

<220>
S22l
222
L2235

220>
L2y
L2220
D3>

<400>

5

40

8

PRT

NI D (Artificial Sequence)

BRI L (modified peptide)

MISC_“451iF (FEATURE)
4).. (4)
7= B B E & (Statine)

ARAA (VARTANT)
(8).. (8)
DPro

40

Glu Val Asn Glx Val Ala Glu Pro

!

<210>
211>
212
213>

220>
L2230

<400>

5

41

T

PRT

NI D (Artificial Sequence)

I L (modified peptide)
41

Tyr Pro Tyr Phe Lys Pro Ala

1

5
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[0024]

£Z1 05>
2L 1»
2125
G2L13p

L2207
223>

<400>

42

8

PRT

ANT %) (Artificial Sequence)

TR (modified peptide)
42

Gln Tyr Pro Tyr Phe Lys Pro Ala

1

<210>
Ly
$Z1 25
L2132

220>
$ZI3>

<400>

5

43

8

PRT

ANTP%) (Artificial Sequence)

&I AR (modified peptide)
43

Tyr Pro Tyr Phe Lys Pro Ala Ser

1

£Z1 05>
2L 1»
2125
G2L13p

L2207
223>

<400>

5

44

i

PRT

ANT %) (Artificial Sequence)

TR (modified peptide)
44

Tyr Pro Thr Phe Lys Pro Ala

1

<210>
Ly
$Z1 25
L2132

220>
$ZI3>

<400>

5

15

7

PRT

ANTP%) (Artificial Sequence)

BRI L (modified peptide)
45

Asp Tyr Pro Lys Phe Ile Ser

1

5
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[0025]

<210>
2LL»
212
L3P

220>
K250

<400>

16

7

PRT

ANT %] (Artificial Sequence)

TR IE (modified peptide)
46

Asp Tyr Pro Lys Phe Leu Pro

1

<210
SaZllp>
21 25
213”7

<220>
2735

<400>

5

47

7

PRT

ANTP%] (Artificial Sequence)

&I AR (modified peptide)
47

Ser Tyr Pro Lys Phe Ile Asp

{

<210>
2LL»
212
L3P

220>
K250

<400>

5

18

9

PRT

ANT %] (Artificial Sequence)

TR IE (modified peptide)
48

Thr Gly Ala Arg Phe Ile Pro Ala Asn

1

<210
SaZllp>
21 25
213”7

<220>
2735

<400>

Gly Gln Tyr Pro Tyr Phe Lys Pro Ala Ser
5 10

{

5

49

10

PRT

ANTF%) (Artificial Sequence)
&I AR (modified peptide)

49
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[0026]

<210> 50
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUMEfIIK (modified peptide)

<400> 50

Gln Tyr Pro Tyr Phe Lys Pro Ala Ser Gly
L 5 10

<210> 51
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

$290)>
<223> BUMEfIIK (modified peptide)

<400> 51
Gly Gly Gly Tyr Pro Thr Phe Lys Pro Ala
1 5 10

<210> 52
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUMEfIIK (modified peptide)

<400> 52
Gly Gly Tyr Pro Thr Phe Lys Pro Ala Gly
L 5 10

<210> 53
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

$290)>
<223> BUMEfIIK (modified peptide)

<400> 53

Gly Tyr Pro Thr Phe Lys Pro Ala Gly Gly
1 5 10
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[0027]

<210> 54
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUERIIK (modified peptide)

<400> b4

Tyr Pro Thr Phe Lys Pro Ala Gly Gly Gly
/i 5 10

<210> 55
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> BUEfIIK (modified peptide)

<400> 55
Gly Asp Tyr Pro Lys Phe Ile Ser Gly Gly
I 5 10

<210> 56
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUERIIK (modified peptide)

<400> 56
Gly Asp Tyr Pro Lys Phe Leu Pro Gly Gly
/i 5 10

<210> 57
<211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> BUEfIIK (modified peptide)

<400> 57

Gly Ser Tyr Pro Lys Phe Ile Asp Gly Gly
I 5 10
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[0028]

<210> 58
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUMERIIK (modified peptide)

<400> 58

Gly Thr Gly Ala Arg Phe Ile Pro Ala Asn
1 5 10

<210> 59
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

05
<223> EHMEfIIK (modified peptide)

<400> 59
Thr Gly Ala Arg Phe Ile Pro Ala Asn Gly
1 5 10

<210> 60
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUMERIIK (modified peptide)

<400> 60
Gln Gln Tyr Pro Tyr Phe Lys Pro Ala Asn
1 5 10

<210> 61
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

05
<223> EHMEfIIK (modified peptide)

<400> 61

Tyr Pro Thr Phe Lys Pro Ala Asn Gly Ser
1 5 10
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[0029]

<210> 62
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUERIIK (modified peptide)

<400> 62

Gly Asp Tyr Pro Lys Phe Ile Ser Ala Asn
/i 5 10

<210> 63
<211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> BUEfIIK (modified peptide)

<400> 63
Gly Asp Tyr Pro Lys Phe Ile Pro Ala Ser
I 5 10

<210> 64
211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

<220
<223> EUERIIK (modified peptide)

<400> 64
Gly Ser Tyr Pro Lys Phe Ile Asp Ala Asn
/i 5 10

<210> 65
<211> 10

<212> PRT

213> ANTJ¥%| (Artificial Sequence)

{220
<223> BUEfIIK (modified peptide)

<400> 65

Ser Thr Gly Ala Arg Phe Ile Pro Ala Asn
I 5 10
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30/34 T

[0030]

210> 66
1S 18
<212> PRT
213> AT.FEF|(Artificial Sequence)

<2205
223> BMRIIAK (modified peptide)

<2205

<221> 7Bk (VARIANT)
ooy (1).. (1)
<223> H-Tyr

<220>

<221> 7AFAA& (VARTANT)
22Ty  12). . (2)
<223> DLys

<220>
<221> ARk (VARTANT)
€222>  (9)..(9)
<223> DLys

€290
<221> ZAF4& (VARIANT)
<222> (18).. (18)
<223> DPro

<220>
<221> MISC_%F1iE (FEATURE)
<222> (18).. (18)

<223> Z=HI B MFEIR (Statine)

<400> 66
Tyr Lys Tyr Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

210> 67
1S 18
<212> PRT
213> AT.JEF] (Artificial Sequence)

<220
<223> ABURRIL (modified peptide)

<220
<221> ZB{K (VARIANT)
222> «1).. (1)
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[0031]

223> - Tyr

<220>
<221> 7R{k (VARTANT)
£292> (3).. (3)
<223> DLys

<220>

<221> 7p{k (VARIANT)
222> (9)..(9)
<223> DLys

<220>

<221> MISC_%51F (FEATURE)
K207 (143, . {14y

<223> 7=HIEBFE L (Statine)

<2205

<221> ZZ4A& (VARTANT)
222> (18).. (18)
<223> DPro

<400> 67

Tyr Pro Lys Phe Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

<210> 68
211> 18

<212> PRT

213> ANT.JE%] (Artificial Sequence)

<220
<223> BRI (modified peptide)

<220>
<221> AB4K (VARIANT)
222> (1).. ()
<223> H-Tyr

<220>
<221> ABAK (VARIANT)
222> (4).. (4)
<223> DLys

<220>

<221> 7B{k (VARTANT)
A2s 19, . 19)
<223> DLys
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<220>
<221> MISC_%F1iE (FEATURE)
<222> (14).. (14)

<20
<221> AF{Ak (VARTANT)
<222> (18).. (18)
<223> DPro

<400> 68

Tyr Pro Tyr Lys Ile Pro Leu Gly Lys Gly Glu Val Asn Glx Val Ala
1 5 10 15

Glu Pro

<210> 69
£211> 29

<212> PRT

<213> ANT.JEF] (Artificial Sequence)

<220
<223> BRI BE (modified peptide)

[0032] €990>
<221> MISC_%5{iE (FEATURE)
222> (1).. (D)
<223> B=Biotin

<220>
<221> MISC_%51iE (FEATURE)
222> «2)..(2)

<223> X=PEG2

£220>
<221> MISC_%FiE (FEATURE)
222> (4}, , 4)

<223> X=PEG8

<220>

<221> 7AFA4A& (VARTANT)
3T L11). . (LD
<223> DLys

<220>
<221> 7RAA& (VARTANT)
2> €183, . £183
<223> DLys

L2207

<221> MISC_%54iF (FEATURE)
222>  (18).. (18)
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[0033]

223>
220>
Lldlp
L232>
LB

<400>

1

7= B B R (Statine)

ARAA (VARTANT)
(225, . 22)
DPro

69

Asx Xaa Cys Xaa Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val
b 10

Asn Glx Val Ala Glu Pro

L2
2Ll
ClL2p
S LA

220>
LEE3p

220>
adly
LRAT>
2237

<220>
AR
222>
2dd>

L2200
2D 1P
D2
(Edap

<220>
221>
L2y
L2323

220>
LaLalp
SR
KBS

<220>
221>
2427
23>

20

70
22
PRT
ANTJF%) (Artificial Sequence)

BB (modified peptide)

MISC_#:fiF (FEATURE)
(1F. ; L1}
B=Biotin

MISC_#:fiF (FEATURE)
(2« (2)
X=PEG2

MISC_H#EfiF (FEATURE)

4).. @)
X=PEG3

AFAA (VARTANT)
(11). . (11)
DLys

ARAA (VARTANT)
(13).. (13)
DLys

MISC_*##4iF (FEATURE)
L18): « K182
7=Sta
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[0034]

[0035]

<220>
LA
AL
G223

<400>

Asx Xaa Cys Xaa Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val

1

ZR4& (VARTANT)
(22)..(22)
DPro

70

5

Asn Glx Val Ala Glu Pro

%210
ANR
AR
L2150

220>
2237

<2200
L2dl
K22
223>

<220>
221>
<222>
25>

<220>
AR
LA
223>

<220
AR
K222
223>

<220>
K]
LA
G223

<400>

1

20

7l

Al

PRT

NI (Artificial Sequence)

BB IR (modified peptide)

AR4A (VARTANT)
(.. ()
H-Gly

ZF4& (VARTANT)
(10).. (10)
DLys

ARAA (VARTANT)
(12, « (12
DLys

MISC_#%1iF (FEATURE)
LTy K1
=¥ E B E IR (Statine)

AF4& (VARTANT)
21).. D
DPro

71

Gly Gly Gly Tyr Pro Tyr Phe Ile Pro Lys Gly Lys Gly Glu Val Asn
5

Glx Val Ala Glu Pro

20

64
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