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The present disclosure provides a compound of formula I,

R R*
HN Ao
H
Rr! N N 3
R
O 2
R 1

wherein the substituents and variables are as described below and in the claims, or a

pharmaceutically acceptable salt thereof.

In a first aspect, there is provided a compound of formula I,
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wherein
) aryl-substitated-by-1-4-substituents-individually-selected-from-cyano-eyano-C_-alled
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@waﬂvyw%ﬁw&}kyﬁy}—%_év&ﬁés&y—{ Cog-atleynyl-and-Cy ¢-aliedS-cvano-pyridine-2-vl, 5-

hloro-pyridine-2-yl, S-difluoromethoxy-pyridine-2-vl. S-methoxy-pyrazine-2-vl or

¢
S5-diftuoromethvl-pyrazine-2-vl;

R? is-setected-from-the-group-consistingof
#) hategen-C, -atleyimethyl,
R* is selected from the group consisting of
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i)  Crg-allemethyl, and
i——hatogen-Cy g-atepl-and

.....

R’ is selected from the group consisting of
i)  Ggatkylmethyl, and
#13ii) hydrogen,
or R* and R* together form a Cs_-cycloalkyl ring, optionally substituted by one or more halogen,
X s Gox-2,

or pharmaceutically acceptable salts thereof.

H-a-second-aspect-there-s-provided-a-process—for-preparing-a-compound-of-formulat-as
defined-herein-which-process-comprises-reacting-a-compound-of formulaXl-with-s-compound-of
formule-Xteo-a-eompound-offormula-l

5 4

Ry R
HQN\%( 0.

XI X
wheretnicR-RYR R and R are-ns-defined herein:

In-a-third-aspect-there-is-provided-a-eompomnd-eH-formula-t-as-defined herein~whenever
prepared-by-a-processasdefined-herein:

In a siwth-second aspect, there is provided a pharmaceutical composition comprising a

compound of formula I as defined herein and a pharmaceutically acceptable carrier and/or a
pharmaceutically acceptable auxiliary substance.
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m%Wﬂ}WwW%WWWWM:. ned-herein-for
stare—ef--a—medicament—for—the—therapentie—andlor—prophyviactie—treatment—of

The present compounds have Asp2 (p-secretase, BACEl or Memapsin-2) inhibitory
activity and may therefore be used in the therapeutic and/or prophylactic treatment of diseases
and disorders characterized by elevated P-amyloid levels and/or B-amyloid oligomers and/or
B-amyloid plaques and further deposits, particularly Alzheimer's disease.

Detailed Description of the Invention

The present invention provides a compound of formula I and their pharmaceutically
acceptable salts thereof, the preparation of the above mentioned compounds, medicaments
containing them and their manufacture as well as the use of the above mentioned compounds in
the therapeutic and/or prophylactic treatment of diseases and disorders which are associated with
inhibition of BACE]1, such as Aizheimer’s disease. Furthermore, the formation, or formation and
deposition, of B-amyloid plaques in, on or around neurological tissue (e.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.

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used in the
specification and the appended claims, the singular forms “a”, “an,” and “the” include plural

referents unless the context clearly dictates otherwise.

The term "C;.¢-alkyl", alone or in combination with other groups, stands for a hydrocarbon
radical which may be linear or branched, with single or multiple branching, wherein the alkyl
group in general comprises 1 to 6 carbon atoms, for example, methyl (Me), ethyl (Ef), propyl,
isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl (sec-butyl), t-butyl (tert-butyl), isopentyl,
2-ethyl-propyl, 1,2-dimethyl-propyl and the like. Particular “C;.¢-alkyl” are "C;.s-alkyl". Specific
groups are methyl and ethyl. Most specific is methyl.
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Claims

1. A compound of formula I,

wherein

R'  isselectedfrom the groupconsistingof

%wﬂﬁ‘ls
ha%egea—ha}egeﬁ-é;_é-alke%yuhaleaeﬁ—éw—&}kﬁé»@ FQMMW M—aﬁeyk
Gy g-alleynyl-Ge-alikexss-C) c-alleynsd-and-C; ¢-alleyd;

Hﬁ———%eieefeafrﬁ—dﬁé
atkyl-halegenshalogen-C, g-alkoxys+ G e-aberh-C; g-alkexy-Cy salkoxy-C,

e-elleyh-Cp e-allemyl-Cy_-alkoxy-Cy salleynyl-and-Cy -allesdS -cyano-pyridine-2-vl, 5-

chloro-pyridine-2-vl, 5-difluoromethoxv-pyridine-2-vl. 5-methoxy-pvrazine-2-vl or

S-difluoromethyl- nyrazmc~2 vl;
R? is selected-from-t
3 hydrosen;
€y g-atkeyl-and
#H hategenk,
R? is selected-fror-the-group-consisting-of
B~ -alleyh-and
#) halogen-C; ¢-alleyl-methyl;
R* is selected from the group consisting of
) Gpeatkylmethyl, and
MW%—@%M

R’ is selected from the group consisting of
1) Erealiedmethyl, and
é}——h&ie&eﬁ—@%é—aﬂey%,—&ﬁé

or R4 and R5 together form a Cs s-cycloalkyl ring, optionally substituted by one or more halogen,
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X is B-o1-2,

or pharmaceutically acceptable salts thereof.



72.A compound according to any-efclaims 1-6, wherein R* is methyl.

$-3.A compound according to any-ef-claims 1-5, wherein R* is hydrogen.
+8:4. A compound according to any of claims 1-93, wherein R’ is methyl.

1145, A compound according to any of claims 1-83, wherein R® is hydrogen.

126, A compound according to amy-ef-claims 1-5, wherein R* and R® together form a Cs4-
cycloalkyl ring.

: 4%&@5-%9%%%&%%8%%%&%4—6%

M%eempe&ﬁédwémg%e%y—e@e}&mﬁ%%~&m&eﬂ%—§f -is-heteroaryb-substituted-by-one
sebstituent—individually—selected—from—eyano—halogen—halogen-Cy alleyl--halogen-Cy 4-
atory-and-Cy ~allexy:

- ,}am%%ﬁ%#me%ﬁ-%;ﬁ%aﬂmﬁﬁm%&

+77. A compound according to any of claims 1-+66, selected from the group consisting of

5-Cyano-pyridine-2-carboxylic acid [3-((R)-5-amino-3-methyl-3,6-dihydro-2H-[1,4]thiazin-3-
yl)-4-fluoro-phenyl]-amide,
5-Difluoromethoxy-pyridine-2-carboxylic acid [3-((R)-5-amino-3-methyl-1,1-dioxo-1,2,3,6-
tetrahydro-12°-[1,4)thiazin-3-y1)-4-fluoro-phenyl]-amide,
5-Chloro-pyridine-2-carboxylic acid [3-((R)-5-amino-3,6,6-trimethyl-1,1-dioxo-1,2,3,6-
tetrahydro-12°-[1 ,4]thiazin-3-yl)-4-fluoro-phenyl]-amide,
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5-Cyano-pyridine-2-carboxylic acid [3-((R)-5-amino-3,6,6-trimethyl-1,1-dioxo-1,2,3,6-
tetrahydro-11%-[ 1,4]thiazin-3-yl)-4-fluoro-phenyl]-amide,

5-Methoxy-pyrazine-2-carboxylic acid [3-((R)-5-amino-3,6,6-trimethyl-1,1-dioxo-1,2,3,6-
tetrahydro-11%-[ 1,4]thiazin-3-yl)-4-fluoro-phenyl]-amide,
5-Difluoromethyl-pyrazine-2-carboxylic acid [3-((R)-5-amino-3,6,6-trimethyl-1,1-dioxo-1,2,3,6-
tetrahydro-118-[ 1,4]thiazin-3-yl)-4-fluoro-phenyl]-amide,

5-Cyano-pyridine-2-carboxylic acid [3-((R)-5-amino-3-methyl-1,1-dioxo-1,2,3,6-tetrahydro-125-
[1,4]thiazin-3-y1)-4-fluoro-phenyl]-amide,

5-Chloro-pyridine-2-carboxylic acid [3-((R)-5-amino-3-methyl-1,1-dioxo-1,2,3,6-tetrahydro- 1A%
[1,4]thiazin-3-yl)-4-fluoro-phenyl]-amide,

5-Cyano-pyridine-2-carboxylic acid [3-((R)-9-amino-7-methyl-5,5-dioxo-51-thia-8-aza-
spiro[3.5]non-8-en-7-yl)-4-fluoro-phenyl]-amide,

5-Chloro-pyridine-2-carboxylic acid [3-((R)-9-amino-7-methyl-5,5-dioxo-5 }f»thi‘a—S—aza—
spiro[3.5]non-8-en-7-yl)-4-fluoro-phenyl}-amide, and

5-Cyano-pyridine-2-carboxylic acid [3-((R)-10-amino-8-methyl-6,6-dioxo-61°-thia-9-aza-
spiro[4.5]dec-9-en-8-yl)-4-fluoro-phenyl]-amide,

or a pharmaceutical acceptable salt thereof.
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20-—A-compound-of-formula-T-accordingto-any-of-claime1- 17 for-use-as-therapeutically-active
substance:
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bh&f‘»a%@weeiwby—eie&%eé B-amprloid-levels-andlor-f-armyloid-olipomers-andlor-famylotd

wrther-deposts-or-Adzhetmer's-disease:

22.8. A pharmaceutical composition comprising a compound of formula I according to any of
claims 1-+7-7_ and a pharmaceutically acceptable carrier and/or a pharmaceutically

acceptable auxiliary substance.

2 Use-obeeompound-of-formulalaccordineto-any-oleladme 1T for-the-manufacture-ofa
roedicament-for-the-therapeutic-andlor prophylactie-treatrent of Adrheimer's-disease:
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