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protein by the transmembrane aspartic protease BACE, Science. 1999 Oct 22;286(5440):735). 1t
is expressed in many tissues of the human organism but its level is especially high in the CNS.
Genetic ablation of the BACE1 gene in mice has clearly shown that its activity is essential for
the processing of APP which leads to the generation of AB-peptides, in the absence of BACE1
no AB-peptides are produced (Luo et al., Mice deficient in BACE]1, the Alzheimer's beta-
secretase, have normal phenotype and abolished beta-amyloid generation, Nat Neurosci. 2001
Mar;4(3):231-2, Roberds et al., BACE knockout mice are healthy despite lacking the primary
beta-secretase activity in brain: implications for Alzheimer's disease therapeutics, Hum Mol
Genet. 2001 Jun 1;10(12):1317-24). Mice which have been genetically engineered to express the
human APP gene and which form extensive amyloid plaques and Alzheimer’s disease like
pathologies during aging fail to do so when B-secretase activity is reduced by genetic ablation of
one of the BACE] alleles (McConlogue et al., Partial reduction of BACE1 has dramatic effects
on Alzheimer plaque and synaptic pathology in APP Transgenic Mice. J Biol Chem. 2007 Sep
7:282(36):26326). 1t is thus presumed that inhibitors of BACE] activity can be useful agents for
therapeutic intervention in Alzheimer’s disease (AD). Several patent applications have been filed
describing BACE 1 inhibitors of various structures, e.g. W02009103626, W02010128058,.
Ww02011020806, WO02011029803, WO2011069934, WO02011070029, WO02011138293,
WO02012019966, WO02012028563, WO2012098064, WO02012104263, WO02012107371,
WO02012110459, W02012119883, WO02012126791, WO02012136603, W02012139993,
WO02012156284, W02012163790, WO02012168164, WO02012168175, W02013004676,
W02013041499, WO02013110622 , WO02013174781, WO02014001228, W02014114532,
W02014150331, WO02014150340 and WO2014150344. Further, W02012139425 and
WO02013028670 describe certain iminothiazines as BACE1 inhibitors.

Furthermore, the formation, or formation and deposition, of B-amyloid peptides in, on or
around neurological tissue (e.g., the brain) are inhibited by the present compounds, i.e, inhibition
of the AB-production from APP or an APP fragment.

The present invention provides novel compounds of formula I, their manufacture,
medicaments based on a compound in accordance with the invention and their production as well
as the use of compounds of formula I in the control or prevention of illnesses such as
Alzheimer’s disease.

Field of the Invention

The present invention provides 1-methylimino-1-oxo-2H-1,4-thiazin-amines having
BACET! inhibitory properties, their manufacture, pharmaceutical compositions containing them

and their use as therapeutically active substances.

Summary

The present disclosure provides a compound of formula I,



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

pharmaceutically acceptable salt thereof.

In one aspect, the present disclosure relates to a compound of formula I,

I
A is a heteroaryl group,
B is a heteroaryl group,
R! is selected from the group consisting of

i) Ci-s-alkyl and
ii)  halogen-C,.¢-alkyl;

R? is selected from the group consisting of

i) Ci-¢-alkyl, and

ii)  halogen-C,.¢-alkyl;
or R' and R? form together with the C-atom they are attached to, a Cs ¢-cycloalkyl-, wherein the
Cs.¢-cycloalkyl- is optionally substituted by one or more substituents selected from the group
consisting of halogen and hydroxyl;

R’ is selected from the group consisting of

i)  hydrogen,
i1)  Cse-cycloalkyl,
iii) halogen-Ci4-alkyl, and
iv) Cigalkyl;
R is selected from the group consisting of

i)  hydrogen, and
11) C 1_.6-alky1;
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R® is selected from the group consisting of

1) C 1 .g-alkyl, and
ii)  halogen-C,.s-alkyi;
RS is halogen;

R" s selected from the group consisting of

i) amino,
i)  cyano,
iiiy hydrogen,
iv) OH,
v)  halogen,
vi) Cie-alkyl,
vii) Cyg-alkyl-Css-cycloalkyl,
viii) halogen-C,.s-alkyl,
ix) Cje-alkoxy-Cig-alkyl,
x)  Cye-alkynyl,
x1) Cye-alkynyl-Cg-alkyl,
xil} Cy¢-alkynyl-C,.¢-alkoxy
xiii) Ci.g-alkoxy, and
xiv) halogen-Cy.¢-alkoxy;
or pharmaceutically acceptable salts thereof.

The present compounds have Asp2 (B-sccretase, BACE1 or Memapsin-2) inhibitory

activity and may therefore be used in the therapeutic and/or prophylactic treatment of diseases

and disorders characterized by clevated B-amyloid levels and/or B-amyloid oligomers and/or
B-amyloid plaques and further deposits, particularly Alzheimer's disease.

In another aspect, the present disclosure relates to a compound of formula I as defined herein for

use as therapeutically active substance.

In another aspect, the present disclosure relates to a compound of formula I as defined 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 B-amyloid oligomers
and/or f-amyloid plaques and further deposits or Alzheimer's disease.

In another aspect, the present disclosure relates to a pharmaceutical composition

comprising a compound as defined herein.
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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 BACEI1, such as Alzheimer’s disease. Furthermoie, the formation, or formation and
deposition, of P-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), ethy!l (Et), propyl,
isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl (sec-butyl), t-butyl (terz-butyl), isopentyl,
2-ethyl-propyl (2-methyl-propyl), 1,2-dimethyl-propyl and the like. Particular “C g-alkyl” are
"Ci3-alkyl". Specific groups are methyl and ethyl. Most specific group is methyl.



