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PIPERIDINO-PYRIMIDINE DERIVATIVES FOR THE TREATMENT OF VIRAL
INFECTIONS.

This invention relates to piperdino-pyrimidine derivatives, processes for their
preparation, pharmaceutical compositions, and their use in treating viral
infections.

The present invention relates to the use of piperidino-pyrimidine derivatives in
the treatment of viral infections, immune or inflammatory disorders, whereby
the modulation, or agonism, of toll-like-receptors (TLRs) is involved. Toll-Like
Receptors are primary transmembrane proteins characterized by an
extracellular leucine rich domain and a cytoplasmic extension that contains a
conserved region. The innate immune system can recognize pathogen-
associated molecular patterns via these TLRs expressed on the cell surface of
certain types of immune cells. Recognition of foreign pathogens activates the
production of cytokines and upregulation of co-stimulatory molecules on
phagocytes. This leads to the modulation of T cell behaviour.

It has been estimated that most mammalian species have between ten and
fifteen types of Toll-like receptors. Thirteen TLRs (named TLR1 to TLR13)
have been identified in humans and mice together, and equivalent forms of
many of these have been found in other mammalian species. However,
equivalents of certain TLR found in humans are not present in all mammals.
For example, a gene coding for a protein analogous to TLR10 in humans is
present in mice, but appears to have been damaged at some point in the past
by a retrovirus. On the other hand, mice express TLRs 11, 12, and 13, none of
which are represented in humans. Other mammals may express TLRs which
are not found in humans. Other non-mammalian species may have TLRs
distinct from mammals, as demonstrated by TLR14, which is found in the
Takifugu pufferfish. This may complicate the process of using experimental
animals as models of human innate immunity.

For detailed reviews on toll-like receptors see the following journal articles.
Hoffmann, J.A., Nature, 426, p33-38, 2003; Akira, S., Takeda, K., and Kaisho,
T., Annual Rev. Immunology, 21, p335-376, 2003; Ulevitch, R. J., Nature
Reviews: Immunology, 4, p512-520, 2004.

Compounds indicating activity on Toll-Like receptors have been previously
described such as purine derivatives in WO 2006/117670, adenine derivatives
in WO 98/01448 and WO 99/28321, and pyrimidines in WO 2009/067081.
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However, there exists a strong need for novel Toll-Like receptor modulators
having preferred selectivity, higher potency, higher metabolic stability, and an
improved safety profile (for instance a reduced CVS risk) compared to the
compounds of the prior art.

In accordance with the present invention a compound of formula (1) is provided

RL _H

N
X<
i&/@
= A
HoN N ()

or a pharmaceutically acceptable salt, tautomer(s), solvate or polymorph
thereof, wherein

A is selected from the group consisting of CH,, NCOR?, CHR® and CR®R® in
any stereo chemical configuration,

B is selected from the group consisting of CH,, NCOR*, CHR® and CR°R? in
any stereo chemical configuration,

with the proviso that when A is NCOR? then B is not NCOR* and with the
proviso that A and B are not both selected from CH,, CHR® or CR®R?,

X is selected from CHz or CHR?® in any stereo chemical configuration,

R" is selected from Ci.salkyl optionally substituted with one or more of the
following: Cisalkyl, Cs.rcycloalkyl, hydroxyl, hydroxyalkyl, amino, nitrile, alkoxy,
alkoxy(C1.4)alkyl, carboxylic acid, carboxylic ester, carbamate or sulfone,

R? is selected from substituted and unsubstituted Cisalkyl, Casrcycloalkyl,
heterocycle, aryl, heteroaryl, heteroarylalkyl, each of which is optionally
substituted by one or more substituents independently selected from halogen,
hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino, Ci.salkylamino, Cisalkyl,
Cisalkoxy, Csscycloalkyl, carboxylic acid, carboxylic ester, carboxylic amide,
heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl or nitrile,

R® is selected from hydrogen, substituted and unsubstituted Ci.salkyl, alkoxy,
alkoxy-(Ci4)alkyl,  Csscycloalkyl,  Cas.zheterocycle, aromatic, bicyclic
heterocycle, arylalkyl, heteroaryl, heteroarylalkyl each of which is optionally
substituted by one or more substituents independently selected from halogen,
hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino, Ci.salkylamino, Cigalkyl,
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Cisalkoxy, Csscycloalkyl, carboxylic acid, carboxylic ester, carboxylic amide,
heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl or nitrile,

R* is selected from substituted or unsubstituted Cizalkyl, alkoxy, alkoxy-
(C14)alkyl, aryl or Cs.zcycloalkyl each of which is optionally substituted by
heterocycle, nitrile, heteroarylalkyl or heteroaryl and wherein

R® is selected from aromatic, bicyclic heterocycle, aryl, heteroaryl, each of
which is optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino,
Ciealkylamino, Cisalkyl, Cisalkoxy, Csecycloalkyl, carboxylic acid, carboxylic
ester, carboxylic amide, heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl,
heteroarylalkyl or nitrile.

In a first embodiment the present invention provides compounds of formula (1)
wherein R1 is butyl and wherein A, B, and X are as specified above.

In a further embodiment the invention concerns compounds of formula (l)
wherein R' is Cagalkyl substituted with hydroxyl, and wherein A, B, and X are
as specified above.

Another embodiment relates to compounds of formula | wherein R, being
Cas-galkyl substituted with hydroxyl, is one of the following

OH
/iol /\j\
) ,’I ) ,’I
OH
\/io)\ \/\j\
(S /II (S I/I

Furthermore, the present invention also provides compounds of formula (l)
wherein X is CH, and wherein A, and B are as specified above.

In another embodiment the present invention provides compounds of formula
(I) wherein X is CHz and wherein A is CH> and B are as specified above.

Furthermore, the invention relates to compounds of formula (1) wherein R? is
one of the following examples that can be further substituted with Cj.salkyl,
hydroxyl, alkoxy, nitrile, heterocycle, carboxylic ester, or carboxylic amide:
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Preferred compounds are compound numbers 3 and 1 having the following
chemical structures respectively:

Other preferred compounds according to the invention are the compounds
having the following chemical structures:

TS
Bocariiscn iy

The compounds of formula (I) and their pharmaceutically acceptable salt,
tautomer(s), solvate or polymorph thereof have activity as pharmaceuticals, in
particular as modulators of Toll-Like Receptors (especially TLR7 and/or TLR8)
activity.

In a further aspect the present invention provides a pharmaceutical
composition comprising a compound of formula (I) or a pharmaceutically
acceptable salt, solvate or polymorph thereof together with one or more
pharmaceutically acceptable excipients, diluents or carriers.

Furthermore a compound of formula (1) or a pharmaceutically acceptable salt,
solvate or polymorph thereof according to the current invention, or a
pharmaceutical composition comprising said compound of formula (l) or a
pharmaceutically acceptable salt, solvate or polymorph thereof can be used as
a medicament.
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Another aspect of the invention is that a compound of formula (I) or a
pharmaceutically acceptable salt, solvate or polymorph thereof, or said
pharmaceutical composition comprising said compound of formula (l) or a
pharmaceutically acceptable salt, solvate or polymorph thereof can be used
accordingly in the treatment of a disorder in which the modulation of TLR7 and
/or TLR8 is involved.

The term “alkyl” refers to a straight-chain or branched-chain saturated aliphatic
hydrocarbon containing the specified number of carbon atoms.

The term “halogen” refers to fluorine, chlorine, bromine or iodine.

The term “alkenyl” refers to an alkyl as defined above consisting of at least two
carbon atoms and at least one carbon-carbon double bond.

The term “ alkynyl!” refers to an alkyl as defined above consisting of at least two
carbon atoms and at least one carbon-carbon triple bond.

The term “cycloalkyl” refers to a carbocyclic ring containing the specified
number of carbon atoms.

The term “heteroaryl” means an aromatic ring structure as defined for the term
“aryl” comprising at least 1 heteroatom selected from N, O and S, in particular
from N and O.

The term “aryl” means an aromatic ring structure optionally comprising one or
two heteroatoms selected from N, O and S, in particular from N and O. Said
aromatic ring structure may have 4, 5, 6 or 7 ring atoms. In particular, said
aromatic ring structure may have 5 or 6 ring atoms.

The term “bicyclic heterocycle” means an aromatic ring structure, as defined for
the term “aryl” comprised of two fused aromatic rings. Each ring is optionally
comprised of heteroatoms selected from N, O and S, in particular from N and
O.

The term “arylalkyl” means an aromatic ring structure as defined for the term
“aryl” optionally substituted with an alkyl group.

The term “heteroarylalkyl” means an aromatic ring structure as defined for the
term “heteroaryl” optionally substituted by an alkyl group.
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The term “alkoxy” refers to an alkyl (carbon and hydrogen chain) group singular
bonded to oxygen like for instance a methoxy group or ethoxy group.

Heterocycle refers to molecules that are saturated or partially saturated and
include ethyloxide, tetrahydrofuran, dioxane or other cyclic ethers.
Heterocycles containing nitrogen include, for example azetidine, morpholine,
piperidine, piperazine, pyrrolidine, and the like. Other heterocycles include, for
example, thiomorpholine, dioxolinyl, and cyclic sulfones.

Heteroaryl groups are heterocyclic groups which are aromatic in nature. These
are monocyclic, bicyclic, or polycyclic containing one or more heteroatoms
selected from N, O or S. Heteroaryl groups can be, for example, imidazolyl,
isoxazolyl, furyl, oxazolyl, pyrrolyl, pyridonyl, pyridyl, pyridazinyl, or pyrazinyl.

Pharmaceutically acceptable salts of the compounds of formula (l) include the
acid addition and base salts thereof. Suitable acid addition salts are formed
from acids which form non-toxic salts. Suitable base salts are formed from
bases which form non-toxic salts.

The compounds of the invention may also exist in unsolvated and solvated
forms. The term “solvate” is used herein to describe a molecular complex
comprising the compound of the invention and one or more pharmaceutically
acceptable solvent molecules, for example, ethanol.

The term “polymorph” refers to the ability of the compound of the invention to
exist in more than one form or crystal structure.

The compounds of the present invention may be administered as crystalline or
amorphous products. They may be obtained for example as solid plugs,
powders, or fims by methods such as precipitation, crystallization, freeze
drying, spray drying, or evaporative drying. They may be administered alone or
in combination with one or more other compounds of the invention or in
combination with one or more other drugs. Generally, they will be administered
as a formulation in association with one or more pharmaceutically acceptable
excipients. The term “excipient” is used herein to describe any ingredient other
than the compound(s) of the invention. The choice of excipient depends largely
on factors such as the particular mode of administration, the effect of the
excipient on solubility and stability, and the nature of the dosage form.

The compounds of the present invention or any subgroup thereof may be
formulated into various pharmaceutical forms for administration purposes. As
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appropriate compositions there may be cited all compositions usually employed
for systemically administering drugs. To prepare the pharmaceutical
compositions of this invention, an effective amount of the particular compound,
optionally in addition salt form, as the active ingredient is combined in intimate
admixture with a pharmaceutically acceptable carrier, which carrier may take a
wide variety of forms depending on the form of preparation desired for
administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, for example, for oral, rectal, or percutaneous
administration. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed such as, for example,
water, glycols, oils, alcohols and the like in the case of oral liquid preparations
such as suspensions, syrups, elixirs, emulsions, and solutions; or solid carriers
such as starches, sugars, kaolin, diluents, lubricants, binders, disintegrating
agents and the like in the case of powders, pills, capsules, and tablets.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit forms, in which case solid pharmaceutical
carriers are obviously employed. Also included are solid form preparations that
can be converted, shortly before use, to liquid forms. In the compositions
suitable for percutaneous administration, the carrier optionally comprises a
penetration enhancing agent and/or a suitable wetting agent, optionally
combined with suitable additives of any nature in minor proportions, which
additives do not introduce a significant deleterious effect on the skin. Said
additives may facilitate the administration to the skin and/or may be helpful for
preparing the desired compositions. These compositions may be administered
in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment.
The compounds of the present invention may also be administered via
inhalation or insufflation by means of methods and formulations employed in
the art for administration via this way. Thus, in general the compounds of the
present invention may be administered to the lungs in the form of a solution, a
suspension or a dry powder.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of
dosage. Unit dosage form as used herein refers to physically discrete units
suitable as unitary dosages, each unit containing a predetermined quantity of
active ingredient calculated to produce the desired therapeutic effect in
association with the required pharmaceutical carrier. Examples of such unit
dosage forms are tablets (including scored or coated tablets), capsules, pills,
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powder packets, wafers, suppositories, injectable solutions or suspensions and
the like, and segregated multiples thereof.

Those of skill in the treatment of infectious diseases will be able to determine
the effective amount from the test results presented hereinafter. In general it is
contemplated that an effective daily amount would be from 0.01 mg/kg to 50
mg/kg body weight, more preferably from 0.1 mg/kg to 10 mg/kg body weight. It
may be appropriate to administer the required dose as two, three, four or more
sub-doses at appropriate intervals throughout the day. Said sub-doses may be
formulated as unit dosage forms, for example, containing 1 to 1000 mg, and in
particular 5 to 200 mg of active ingredient per unit dosage form.

The exact dosage and frequency of administration depends on the particular
compound of formula () used, the particular condition being treated, the
severity of the condition being treated, the age, weight and general physical
condition of the particular patient as well as other medication the individual may
be taking, as is well known to those skilled in the art. Furthermore, it is evident
that the effective amount may be lowered or increased depending on the
response of the treated subject and/or depending on the evaluation of the
physician prescribing the compounds of the instant invention. The effective
amount ranges mentioned above are therefore only guidelines and are not
intended to limit the scope or use of the invention to any extent.
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General synthetic methods

Scheme 1

@ @ N~ N N” N

fﬁk - e O

o OH cl
N (Eargﬂ:d;g%fgrbonate N POCI3, neat N ?(l;/(l)lsbbgﬁllamine
HCl gy | 100°C ‘ .
Bn Bn
I 1 v
NH NBoc, NBoc, ' i NHz
2

)\ N/*N NQ\N Ry C NQ\N

N\ \N R g | R (i/KN/W 0°Ctort, base(ﬁ/LN/m
N N
N Boc,0 Boc Hy, PAIC, rt \ Boc 5 He N ;
N DMAP, THF, 80°C N H *
B
Bn n or Ry O
0o compounds of formula (l)

\Y \ Vil A

Rs; OH
coupling agent

5 Compounds of formula () wherein B is NCOR* were prepared according to
scheme 1. In the preparation of Ill it was found that guanidine carbonate can
be used with or without a base (e.g. sodium ethoxide) in an alcoholic solvent
such as ethanol. Chlorination of the hydroxypyrimidine ring (lll) to afford
chloropyrimide IV can be done with a chlorinating agent such as POCI;3 either

10 as a solvent, together with other solvents (i.e. dichloromethane) or in
combination with a base, for example N,N-dimethylaniline. Displacement of
the chlorine to give intermediate V can be done at high temperature in a polar
solvent (e.g. acetonitrile or DMF) with excess amine (NH»-R') with or without a
base (e.g. DIPEA). Boc protection of V to afford intermediate VI can be

15 executed using catalytic N,N-dimethylaminopyridine (DMAP) in a non-polar
solvent such as dichloromethane or THF. Removal of the N-benzyl (Bn) group
can be done via catalytic hydrogenation. Formation of the amide products of
formula | can be made by reacting VII with either: an acid chloride in
combination with excess base (e.g. triethylamine); a carboxylic acid in

20 combination with a coupling agent (e.g. HBTU) and a base (e.g. triethylamine).
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Examples.
Preparation of compounds of formula 1.
Scheme 2.
Q 9 NZON NP N
Guanidine carbonate OH cl .
N EtOH, 120°C POCl3, neat DMF, butylamine
i ’ N o N 100°C, 2h
HCl Bn ) 100°C ) '
Bn Bn

>
os}
O

N DMAP, THF, 80°C N /&

NBoc. NH
NH, NBoc, 2 2
X X Lo A /*N
NZTN NZTN I ) |
™ - . , \ N _0%Ctort SN
N N Boc
H Boc,0 Boc H,, Pd/C, rt N 2. HC
H
F

W)
m

compounds formula (1)

NH,
O O NJ\N
/\ . |
(Y - e
N Guanidine carbonate N
0
Hel K© EtOH, 120°C O/
A B

A suspension of A (19.5 g, 68.7 mmol) and guanidine carbonate (19.5 g,
41.23 mmol) in ethanol (170 mL) was heated for 16 hours at 120°C. The

10 solvent was removed under reduced pressure, reconstituted in acetonitril
where the crude precipitated and was isolated by filtration. The solid was used
as such in the next step without further purification.

1H NMR (300 MHz, DMSO-dg) & ppm 2.35 - 2.46 (m, 2 H), 2.57 - 2.65 (m, 2 H),
3.04 (s, 2 H), 3.60 (s, 2 H), 6.28 (br. s., 2 H), 7.27 (dt, J=8.7, 4.5 Hz, 1 H), 7.31
15 -7.36(m, 4 H), 10.74 (br. s., 1 H)

MS m/z: 257 [M+H"]
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Preparation of C

N N N“" "N
S | e |
OH Cl
POCI,
N N
@A 100°C @A
B C

A solution of B (8.2 g, 32 mmol) in phosphoryl oxychloride (POCIs) (90 mL) was
heated for 16 hours at 100°C. After cooling, the solvent was removed under
reduced pressure and the residue was dissolved in ethyl acetate (150 mL), and
washed with saturated, aqueous NaHCOs (3 x 100 mL). The organic layers
were combined, dried over magnesium sulfate, the solids were removed by
filtration, and the solvents of the filtrate were removed under reduced pressure.
The solid was used in the next step without further purification.

MS m/z: 275 [M+H"]

Preparation of D

I‘Z NH,
NZ N HNT >N )\
S Lo
Cl > (ﬁ/kN/\/\
H
N dioxane, 120°C N
C D

A solution of C (2.78 g, 10.12 mmol) in dioxane (25 mL) and n-butylamine (1.5
mL, 15.2 mmol) was heated for 16 hours at 120°C. After cooling to room
temperature, the solvent was removed under reduced pressure and the crude
was purified via silica gel column chromatography using a dichloromethane to
5% methanol in dichloromethane gradient.

"H NMR (300 MHz, CHLOROFORM-d) & ppm 0.90 - 1.01 (m, 3 H), 1.28 - 1.46
(m, 2 H), 1.49 - 1.64 (m, 2 H), 2.70 - 2.81 (m, 4 H), 3.21 (s, 2 H), 3.44 (td,
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J=7.1,5.7 Hz, 2 H), 3.74 (s, 2 H), 4.47 (br. s., 1 H), 5.21 - 5.46 (m, 2 H), 7.30 -
7.40 (m, 5 H)

MS m/z: 312 [M+H"]

5 Preparation of E

)l\iﬂz NBoc,
N N N7 f\l
|
N N/\/\ AN N/\/\
H Boc
N Boc,0O N
DMAP/THF
D E

A solution of D (3 g, 9.63 mmol), di-tert-butyl dicarbonate (12.6 g, 57.8 mmol)
and 4-N,N-dimethylaminopyridine (0.118 g, 0.1 mmol) in THF (60 mL) was

10 heated to 80°C for 4 hours. The reaction cooled to room temperature and the
solvent was removed under reduced pressure. The crude was purified via silica
gel column chromatography using a heptane to ethyl acetate gradient.

MS m/z: 612 [M+H"]

15  Preparation of F

NBoc, NBoc,
Ao o
e e
Boc E—— Boc
N Hy, Pd/C H
>y F
E

To a solution of E (0.711g, 1.16 mmol) ethanol (6 mL) was added 0.2 w/w
equivalent of Pd/C (10%, wet) (71 mg). The flask was sealed; the atmosphere
was removed by vacuum. The flask was equipped with a balloon filled with
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hydrogen gas. The mixture stirs at room temperature for 16 hours. The mixture
was filtered over packed celite and the solvent of the filtrate was removed
under reduced pressure. The crude was purified via silica gel column
chromatography using a dichloromethane to 5% methanol in dichloromethane
gradient.

'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.90 (t, J=7.4 Hz, 3 H), 1.19 -
1.36 (m, 2 H), 1.41 - 1.50 (m, 27 H), 1.51 - 1.58 (m, 2 H), 1.64 (s, 2 H), 2.91 -

3.02 (m, 2 H), 3.26 (t, J=6.1 Hz, 2 H), 3.71 - 3.82 (m, 2 H), 3.86 (s, 1 H)
MS m/z: 523 [M+H"]

Preparation of compound 1

1. Et; N/IDMAP
CH,Cl,

@]
NBoc
% i &Cl N%N

\
‘ NS /\/\
Boc
N 2. HCI N
H
0]
F
1

7

To a mixture of F (100 mg, 0.191 mmol), DMAP (2 mg, 0.0.19 mmol) and Et3N
(0.081 mL, 0.576 mmol) in dichloromethane (2 mL) was added cyclo-
butanecarbonyl chloride (25 mg, 0.21 mmol) at 0°C. The mixture was allowed
to reach room temperature and stirred for 16 hours. HCI (1N, 1 mL) was added
and the reaction stirred for further 30 minutes, then was added NaHCOs (sat.
ag., 10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the
combined organic layers were dried over MgSQOy, the solids were removed via
filtration and the solvents of the filtrate were removed under reduced pressure.
The crude was purified via silica column chromatography using a heptane to
ethyl acetate gradient. The best fractions were pooled, and the solvents were
removed under reduced pressure to afford compound 1.

MS m/z: 304 [M+H"]
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Examples.

Compounds of formula (I) wherein A is NCOR? were prepared according to

scheme 3.
Scheme 3.
(e} O N7 N NZON
o ™ T ‘ - . S ‘
Guanidine carbonate OH cl .
N EtOH, 120°C N POCI;, neat N DMF, butylamine
HCl 100°C F 100°C, 2h
G H I
/'\ﬂ"z /I\focz J\I\Bocz NH,
NN N” N N7 N N)\N

N

o
Boc,0O H,/Pd/C 0o Y
DMAP/THF Rz)J\CI Ry

Hunig's base Products

R;” OH
5 coupling agent

Preparation of H

O (0] N7 |N
o N
N Guanidine carbonate OH
HCI EtOH, 120°C
G H

A suspension of G (0.5 g, 1.76 mmol) and guanidine carbonate (190 mg,
1.06 mmol) in ethanol (5 mL) was heated to reflux for 16 hours. The solvent

10 was removed under reduced pressure, the crude precipitated in acetonitrile
and was isolated via filtration. The solid was used as such in the next step
without further purification.

MS m/z: 257 [M+H"]
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Preparation of |

N* IN N* IN

N N
OH Cl
N POCI;, neat N
100°C
H |

A solution of H (6 g, 23.4 mmol) in phosphoryloxychloride (POCIs) (65 mL) was

heated for 3 hours at 100°C. After cooling, the solvent was removed under
5 reduced pressure and the residue was dissolved in ethyl acetate (150 mL),

washed with saturated, aqueous NaHCOs (3 x 100 mL). The organic layers

were combined, dried over magnesium sulfate, the solids were removed by

filtration, and the solvents of the filtrate were removed under reduced pressure.

The crude solid was purified via silica gel column chromatography using a
10  dichloromethane in 5% methanol gradient.

MS m/z: 275 [M+H"]

Preparation of J

NH NH

PN PN

0
A
cl
@/K DMA, butylamine
100°C, 2h

Y
=

15 A solution of 1 (2.78 g, 10.12 mmol) in DMA (25 mL) and n-butylamine (1.5 mL,
15.2 mmol) was heated for 16 hours at 120° C. After cooling to room
temperature, the solvent was removed under reduced pressure and the crude
was purified via silica gel column chromatography using a dichloromethane to
3% methanol in dichloromethane gradient.
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'H NMR (300 MHz, CHLOROFORM-d) & ppm 0.76 - 0.87 (m, 3 H), 1.16 - 1.35
(m, 2 H), 1.38 - 1.71 (m, 2 H), 2.00 (quin, J=6.9 Hz, 2 H), 2.64 (td, J=7.4, 2.4
Hz, 2 H), 3.46 (dd, J=11.4, 2.6 Hz, 1 H), 3.52 (dd, J=5.1, 2.2 Hz, 1 H), 3.72 (s,
2 H), 3.84 (td, J=6.3, 1.8 Hz, 1 H), 4.06 (d, J=2.7 Hz, 1 H), 4.48 (br. s., 2 H),
4.89 (d, J=8.7 Hz, 1 H), 6.72 - 6.80 (m, 2 H), 7.02 (d, J=8.7 Hz, 2 H), 7.25 (s,
1H)

MS m/z: 312 [M+H"]

Preparation of K

NH,
N )\N NBoc,
S N,R1 NZ |N
N N
Boc,O N Boc
DMAP/THF
J K

A solution of J (3 g, 9.63 mmol), di-tert-butyl dicarbonate (12.6 g, 57.8 mmol)
and 4-N,N-dimethylamino pyridine (0.118 g, 0.1 mmol) in THF (50 mL) was
heated to 80°C for 4 hours. The reaction cooled to room temperature and the
solvent was removed under reduced pressure. The crude was purified via silica
gel column chromatography using a heptane to ethyl acetate gradient.

MS m/z: 612 [M+H"]

Preparation of L

NBoc, NBoc,
PN
N\

N N N

[ [
N/\/\ - AN N/\/\
N Boc H,, Pd/C HN Boc

—

A



10

15

20

WO 2013/117615 PCT/EP2013/052372

17-

To a solution of K (0.711 g. 1.16 mmol) ethanol (6 mL) was added 0.2 w/w
equivalent of Pd/C (10%, wet) (0.071 g) and stirred under an atmosphere of
hydrogen (balloon) for 16 hours. The mixture was filtered over packed celite
and the solvent of the filtrate was removed under reduced pressure. The crude
was purified via silica gel column chromatography using a heptanes to ethyl
acetate gradient.

MS m/z: 523 [M+H"]

Preparation of compound 2

NH»
NBoc, Cl Py
N =N
N N
NN N/\/\ H
Boc 1. DIPEA, CH,Cl, O N
HN rt, 16h
2.HCl in isopropanol
L

To a solution of L (100 mg, 0.191 mmol) was added EtsN (58 mg, 0.58 mmol)
benzoyl chloride (30 mg, 0.211 mmol) in dichloromethane (3 mL), and DMAP
(2mg, 0.019 mmol) then stirred at room temperature for 16 hours. To this was
added NaHCOs; (sat., ag., 10 mL) and the mixture was extracted with ethyl
acetate (3 x 10 mL). The organic layers were combined, dried over MgSOQOs., the
solids were removed via filtration and the solvents of the filtrate were removed
under reduced pressure. The crude was purified via silica column chromato-
graphy using a dichloromethane to 5% methanol in dichloromethane gradient.
The purified boc-protected product was deprotected by addition of HCI in
isopropanol.
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Preparation of compound 3

@) OH
/ —
)N\Bocz . N N” IN
N~ |N NN N/\/\
AN N/\/\ O N H
Boc 1. HBTU, DIPEA
HN DMF,rt, 16 h
2. HCl, isopropanol 2

To a solution of L (90 mg, 0.173 mmol) in DMF (3 mL) was added DIPEA
(33mg, 0.26 mmol), HBTU (72 mg, 0.19 mmol) and 1-methyl-2-

5 pyrrolecarboxylic acid (23 mg, 0.18 mmol) was added then stirred at room
temperature for 16 hours. To this was added NaHCOs; (sat., ag., 10 mL) and
the mixture was extracted with ethyl acetate (3 x 10 mL). The organic layers
were combined, dried (MgSO,), the solids were removed by filtration and the
solvents of the filtrate were removed under reduced pressure. The crude was

10 purified via silica column chromatography using a using a dichloromethane to
3% methanol in dichloromethane gradient. The purified boc-protected product
was deprotected by addition of HCI in isopropanol.

Preparation of compound 4

NBoc,
X aa N
N

O
1. Et3N, DCM, rt, 16 h
2. HCI, isopropanol

15 4

To a stirring solution of L (110 mg, 0.2 mmol) in dichloromethane (2 mL),
triethylamine (60 mg, 0.6 mmol), DMAP (6 mg, 0.05 mmol) and
cyclopropanecarbonyl chloride (24 mg, 0.23 mmol) were added and the
mixture stirred at room temperature for 16 hours. To this was added NaHCOs
20 (sat., aqg., 50 mL) and the mixture was extracted with ethyl acetate (3 x 10 mL).
The organic layers were combined, dried (MgSQ.), the solids were removed by
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filtration and the solvents of the filtrate were removed under reduced pressure.
The crude was purified via silica column chromatography using a heptane to
ethyl acetate gradient. The purified boc-protected product was deprotected by
addition of HCI in isopropanol.

Table 1: Compounds of formula ().

Products were prepared by one of the methods described above.

Table | A represent compounds wherein A=NCOR? while Table | B represents
compounds wherein B=ENCOR* and Table | C contains both region-isomeric
compounds respectively.

Table | A
Exact | LC-MS
# STRUCTURE Mass | (M+H) NMR
1H NMR (300 MHz, CHLOROFORM-d) &
N
)/—N\ ppm 0.89 (t, J=7.3 Hz, 3 H), 1.25 - 1.40
N N
— m, 2 H), 1.51 (quin, J=7.3 Hz, 2 H), 1.59
2 \_\_ 325.19 | 326 ( ) @ )

(s, 1 H), 2.34 (br. s., 2 H), 3.37 (td, J=7.0,

N
©_<o 5.7 Hz, 2 H), 3.95 (br. 5., 1 H), 4.12 - 4.72

(m, 5 H), 7.35 (d, J=2.7 Hz, 5 H)

1H NMR (300 MHz, METHANOL-d4) §
ppm 0.86 (t, J=7.4 Hz, 3 H), 1.29 (dd,

N>/—"\ ) J=15.1, 7.4 Hz, 2 H), 1.41 - 1.57 (m, 2 H),
= \—\_ 2.34 (s, 2 H), 3.31 (t, J=7.2 Hz, 2 H), 3.63
3 32820 | 329
m" (s, 3 H), 3.85 (t, J=6.0 Hz, 2 H), 4.42 (s, 3
o H), 4.51 - 4.62 (m, 2 H), 6.01 (dd, J=3.8,
2.6 Hz, 1 H), 6.37 (dd, J=3.8, 1.6 Hz, 1 H),
6.74 (d, J=2.2 Hz, 1 H)
1H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.73 - 0.84 (m, 2 H), 0.92 - 0.99 (m,
N
)/—N\ 3 H), 1.00 (br. s., 1 H), 1.40 (dq, J=14.9,
N N
— 7.3 Hz, 2 H), 1.59 (quin, J=7.3 Hz, 2 H),
4 \_\_ 289.19 | 290
’ 1.70 (s, 3 H), 1.78 (br. 5., 1 H), 2.25 - 2.48
> <0 (m, 2 H), 3.36 - 3.51 (m, 2 H), 3.88 (m,

J=5.1Hz, 2 H), 4.39 -4.57 (m, 2 H), 4.63
(br.s., 1H)
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STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

=z =z
Y
~Z
=z

345.16

346

1H NMR (300 MHz, DMSO-d6) 8 ppm
0.92 (t,J=7.3 Hz, 3 H), 1.24 - 1.42 (m, 2
H), 1.49 - 1.63 (m, 2 H), 2.31 (s, 2 H), 3.26
-3.41 (m, 2 H), 3.74 (s, 2 H), 4.00 (s, 2 H),
4.26 (s, 2 H), 5.39 (br. s., 2 H), 5.93 - 6.10
(m, 1 H), 6.85 - 7.01 (m, 2 H), 7.27 - 7.40
(m, 1 H)

10

343.21

344

1H NMR (300 MHz, METHANOL-d4) &
ppm 0.85 (t, 1=7.3 Hz, 4 H), 1.28 (d, J=7.8
Hz, 3 H), 1.49 (t, J=7.3 Hz, 3 H), 2.15 (s, 3
H), 2.29 - 2.39 (m, 2 H), 3.33 (t, J=7.2 Hz,
2 H), 3.73 (s, 4 H), 3.81-3.96 (m, 1 H),
4.22-4.51(m, 2 H),6.22 (s, 1 H)

11

303.21

304

1H NMR (300 MHz, DMSO-d6) § ppm
0.85-1.00 (m, 3 H), 1.24 - 1.43 (m, 3 H),
1.50-1.61 (m, 2 H), 1.74 - 1.87 (m, 1 H),
1.92-2.03 (m, 1 H), 2.09 - 2.23 (m, 3 H),
2.27-2.34(m, 2 H), 3.28 - 3.47 (m, 3 H),
3.54-3.69 (m, 2 H), 4.05 - 4.23 (m, 2 H),
5.31-5.47 (m, 2 H), 5.92 - 6.07 (m, 1 H)

12

331.15

332

1H NMR (300 MHz, DMSO-d6) § ppm
0.90 (t, J=1.0 Hz, 3 H), 1.21- 1.38 (m, 2
H), 1.45 - 1.58 (m, 2 H), 2.33 - 2.43 (m, 2
H), 3.23-3.32 (m, 2 H), 3.75- 3.89 (m, 2
H), 4.31-4.46 (m, 2 H), 5.67 - 5.83 (m, 2
H), 6.31-6.47 (m, 1 H), 7.08 - 7.23 (m, 1
H), 7.40 - 7.52 (m, 1 H), 7.75- 7.84 (m, 1
H)

13

291.21

292

1H NMR (300 MHz, DMSO-d6) § ppm
0.84 (t, J=7.3 Hz, 3 H), 0.96 (d, J=6.7 Hz, 6
H), 1.26 (d, J=7.4 Hz, 2 H), 1.46 (t, J=7.2
Hz, 2 H), 2.25 (br. s., 2 H), 2.75 - 2.89 (m,
1 H), 3.26 (d, J=6.6 Hz, 2 H), 3.62 (t, =5.8
Hz, 2 H), 4.15 (s, 2 H), 5.29 (br. s., 2 H),
5.82-6.04 (m, 1 H)
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Exact | LC-MS
H STRUCTURE Mass | (M+H) NMR
1H NMR (300 MHz, METHANOL-d4) &
N>_ ppm 0.86 (t, J=7.3 Hz, 3 H), 1.28 (m, J=7.8
N
N Ny Hz, 2 H), 1.50 (s, 2 H), 2.31 - 2.49 (m, 2
14 \_\_ 332.14 | 333 | H),3.29-3.40 (m, 2 H), 3.91 (t, J=5.8 Hz,
SI:\>_\<N 2 H), 4.39 - 4.63 (m, 2 H), 8.05 (d, J=1.9
N
v Hz, 1 H), 8.97 (d, )=2.1 Hz, 1 H)
exchangable protons not shown.
) 1H NMR (300 MHz, DMSO-d6) 8 ppm
N>/_N\ ) 0.92 (t, J=7.3 Hz, 3 H), 1.35 (d, J=7.3 Hz, 2
— \—\_ H), 1.55 (s, 2 H), 2.36 (s, 2 H), 3.34 (d,
15 347.15 348
N, J=6.5Hz, 2 H), 3.86 (s, 2 H), 4.42 (s, 2 H),
Nm 5.36 (s, 2 H), 5.90 - 6.06 (m, 1 H), 6.82
(br.s., 2 H),6.97 (s, 1 H)
1H NMR (300 MHz, DMSO-d6) 8 ppm
N
)/—N\ 0.84 (t,J=1.0 Hz, 3 H), 1.16- 1.20 (m, 1
N N
— \_\_ H), 1.22 - 1.34 (m, 2 H), 1.39 - 1.55 (m, 2
16 293.19 294
" H), 2.18 - 2.33 (m, 2 H), 3.24 (s, 4 H), 3.52
_J <0 -3.65(m, 2 H), 4.04 (s, 2 H), 4.12 (s, 2 H),
5.20-5.39 (m, 2 H), 5.85 - 6.01 (m, 1 H)
1H NMR (300 MHz, CHLOROFORM-d) &
N>_ ppm 0.97 (t, J=7.3 Hz, 3 H), 1.36 - 1.47
N
NG - (m, 2 H), 1.52 - 1.61 (m, 2 H), 2.12- 2.20
17 \_\_ 263.17 | 264 | (m,3H),2.26-2.42 (m, 2 H), 3.35-3.52
_{ (m, 2 H), 3.70 (t, J=5.8 Hz, 1 H), 3.86 (t,
0 J=5.9 Hz, 1 H), 4.31 (s, 2 H), 4.40 - 4.50
(m, 1 H), 4.65 (br.s., 2 H)
1H NMR (300 MHz, METHANOL-d4) &
. ppm 0.86 (t, J=7.4 Hz, 3 H), 1.28 (m,
N>/—"\ N J=15.2,7.4 Hz, 2 H), 1.51 (m, J=7.2, 7.2
= \—\_ Hz, 2 H), 2.32 - 2.51 (m, 2 H), 3.38 (t,
18 . ’ 329.20 330

J=7.2 Hz, 2 H), 3.73 (s, 3 H), 3.91 (d, J=5.4
Hz, 2 H), 4.40 - 4.54 (m, 1 H), 4.67 (br. s.,
1 H), 6.96 (s, 1 H), 7.14 (s, 1 H)

exchangable protons not shown.
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Exact | LC-MS
# STRUCTURE Mass | (M+H) NMR
1H NMR (300 MHz, DMSO-d6) § ppm
0.92 (t,J=7.3 Hz, 3 H), 1.30- 1.43 (m, 2
N H), 1.55 (m, J=7.1, 7.1 Hz, 2 H), 2.40 (t,
N>/_N\ N J=5.5 Hz, 2 H), 3.35 (m, J=6.5 Hz, 2 H),
19 — \_\_ 326.19 | 327 | 3.51-3.98(m, 2 H), 4.23-4.45(m, 2 H),
" 5.40 (br. s., 2 H), 5.94 - 6.14 (m, 1 H),
° 7.42-7.52 (m, 1 H), 7.60 (d, J=7.8 Hz, 1
H), 7.83 - 8.00 (m, 1 H), 8.61 (d, J=4.7 Hz,
1 H)
1H NMR (300 MHz, CHLOROFORM-d) &
”>/_N ppm 0.97 (t, J=7.3 Hz, 3 H), 1.40 (dq,
”eii’"\_\_ J=14.9,7.3 Hz, 2 H), 1.51-1.67 (m, 2 H),
20 y 365.11 | 366 | 2.44 (t,)=5.8 Hz, 2 H), 3.45 (td, J=7.1, 5.6
mo Hz, 2 H), 3.79 - 4.11 (m, 2 H), 4.34 - 4.55
(m, 3 H), 4.66 (br.s., 2 H), 6.92 (d, J=5.2
Hz, 1 H), 7.38 (d, J=5.2 Hz, 1 H)
1H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.96 (t, )=7.3 Hz, 3 H), 1.34 - 1.48
:)/—N\ | (m, 2 H), 1.51 - 1.66 (m, 2 H), 1.98 (br. s.,
)1 — \_\_ a311s | 33 2 H), 2.41 (t, J=5.7 Hz, 2 H), 3.36 - 3.51
N (m, 2 H), 3.76 - 4.11 (m, 2 H), 4.49 (br. s.,
5/0_\<0 2 H), 4.66 (br.s., 1 H), 7.23 (dd, J=4.9, 1.1
Hz, 1 H), 7.34 (dd, J=4.9, 3.0 Hz, 1 H),
7.58 (dd, J=2.9, 1.2 Hz, 1 H)
1H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.96 (t, J=7.3 Hz, 3 H), 1.40 (dq,
:)/—N\ ) J=15.0, 7.3 Hz, 2 H), 1.52 - 1.67 (m, 2 H),
- = \—\_ 1718 | 308 1.88 (br. s., 2 H), 2.49 (q, J=6.0 Hz, 2 H),

3.35-3.51 (m, 2 H), 4.07 (t, J=5.9 Hz, 1
H), 4.51-4.69 (m, 3 H), 4.77 (br. s., 1 H),
8.57 (m, J=2.2, 1.4 Hz, 1 H), 8.62 - 8.70
(m, 1 H), 8.96 - 9.05 (m, 1 H)
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# STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

N_\ N
. 2{\—\_

288.17

289

1H NMR (300 MHz, DMSO-d6) § ppm
0.89 (t, J=7.3 Hz, 3 H), 1.30 (dq, J=14.9,
7.3 Hz, 2 H), 1.50 (quin, J=7.3 Hz, 2 H),
2.26 (t, J=5.6 Hz, 1 H), 2.36 (t, J=5.6 Hz, 1
H), 3.24 - 3.33 (m, 2 H), 3.57 (t, J=5.8 Hz,
1H), 3.67 (t, J=5.7 Hz, 1 H), 4.11 (s, 1 H),
4.13 (s, 2 H), 4.19 (s, 1 H), 5.76 (d, J=7.3
Hz, 2 H), 6.40 (t, J=5.4 Hz, 1 H)

N_\ N
e S

331.16

332

1H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.96 (t, J=7.3 Hz, 3 H), 1.40 (dq,
J=15.0, 7.2 Hz, 2 H), 1.59 (quin, J=7.3 Hz,
2 H), 1.85 (br. s., 2 H), 2.34 (t, J=5.9 Hz, 1
H), 2.41 (t, J=5.8 Hz, 1 H), 3.20 - 3.37 (m,
2 H), 3.45 (td, J=7.0, 5.7 Hz, 2 H), 3.73 (t,
J=5.8 Hz, 1 H), 3.91 (t, J=5.9 Hz, 1 H), 4.31
(s, 1 H), 4.58 - 4.81 (m, 2 H)

Table | B

# STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

-4 -4
bl
DYZ !
(o]

303.21

304

1H NMR (300 MHz, DMSO-d6) § ppm 0.94

(t, J=1.0 Hz, 3 H), 1.29 - 1.43 (m, 2 H), 1.51
-1.64 (m, 2 H), 1.73 - 1.84 (m, 1 H), 1.90 -
2.02 (m, 1 H), 2.08 - 2.29 (m, 4 H), 2.39 -

2.47 (m, 1 H), 3.19 - 3.25 (m, 1 H), 3.29 -

3.48 (m, 3 H), 3.52 - 3.63 (m, 2 H), 4.05 -

4.27 (m, 2 H), 5.33 - 5.49 (m, 2 H), 6.03 -

6.23 (m, 1 H)

z, z
Y
/Z
z

263.17

264

1H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.90 - 0.98 (m, 3 H), 1.39 (dq, J=14.9,
7.3 Hz, 2 H), 1.50 - 1.65 (m, 2 H), 2.19 (s, 3
H), 2.69 (t, J=5.8 Hz, 2 H), 3.43 (td, J=7.1,
5.6 Hz, 2 H), 3.68 (t, J=5.9 Hz, 2 H), 4.29 (s,
2 H), 4.46 - 4.57 (m, 1 H), 4.67 - 4.85 (m, 2
H)
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# STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

N
& —

6 N
0
g

345.16

346

1H NMR (300 MHz, DMSO-d6) § ppm 0.90
(m, J=6.6 Hz, 3 H), 1.18 - 1.37 (m, 2 H),
1.44 - 1.59 (m, 2 H), 2.32 - 2.40 (m, 2 H),
3.21-3.29 (m, 2 H), 3.61- 3.76 (m, 2 H),
4.03 (s, 2 H), 4.16 - 4.34 (m, 2 H), 5.61 -
5.78 (m, 2 H), 6.24 - 6.45 (m, 1 H), 6.85 -
7.03 (m, 2 H), 7.30 - 7.46 (m, 1 H)

z. =z
Y
/Z

—_

)ﬁ(2|

291.21

292

1H NMR (300 MHz, DMSO-d6) § ppm 0.75
(t, J=7.4 Hz, 3 H), 0.87 (d, J=6.7 Hz, 6 H),
1.19 (s, 2 H), 1.38 (s, 2 H), 2.24 - 2.30 (m, 2
H), 2.74 - 2.77 (m, 1 H), 3.18 (d, J=6.6 Hz, 2
H), 3.50 (s, 2 H), 4.06 (s, 2 H), 5.18 (br. s., 2
H), 5.86 - 6.02 (m, 1 H)

z. z
Y
/Z

— N\__\h__

~

277.19

278

1H NMR (300 MHz, DMSO-d6) § ppm 0.96
(td, J=7.3,3.6 Hz, 3 H), 1.07 (t, )=7.4 Hz, 3
H), 1.37 (s, 2 H), 1.56 (br. s., 2 H), 2.45 (dd,
J=7.4,3.0 Hz, 3 H), 2.50 - 2.54 (m, 1 H),
3.29-3.34 (m, 2 H), 3.68 (d, J=8.0 Hz, 2 H),
4.23 (d, J=7.6 Hz, 2 H), 4.31- 4.31 (m, O H),
5.80 (d, J=8.2 Hz, 2 H), 6.34 - 6.57 (m, 1 H)

Table | C

STRUCTURE

Exact

Mass

LC-MS

(M+H) NMR

25

320.2

"H NMR (300 MHz,
CHLOROFORM-d) & ppm 0.68
- 1.01 (m, 7 H), 1.32 (dq,
J=14.9,7.3 Hz, 2 H), 1.43 - 1.62
(m, 6 H), 1.76 (dd, J=12.5, 6.3
Hz, 1 H), 2.26 (td, J=14.2, 6.1
Hz, 2 H), 3.36 (q, J=6.6 Hz, 2
H), 3.42 (s, 1 H), 3.49 (d, J=5.2
Hz, 1 H), 3.66 (br. s., 1 H), 3.71
-3.95 (m, 1 H), 4.17 - 4.30 (m,
1 H), 4.32 - 4.46 (m, 1 H), 4.53
(br.s.,2 H)

321
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STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

26

292.2

293

"H NMR (300 MHz,
CHLOROFORM-d) & ppm 0.89
(t, J=7.3 Hz, 3 H), 1.08 - 1.25
(m, 3 H), 1.32 (dq, J=14.9, 7.3
Hz, 2 H), 1.44 - 1.65 (m, 6 H),
2.24 (t, J=5.6 Hz, 1 H), 3.31 -
3.40 (m, 2 H), 3.42 (s, 1 H),
3.71 -3.91 (m, 2 H), 4.25 (d,
J=8.2Hz, 1 H), 4.31 - 4.46 (m,
1 H), 4.53 (br. s.,2 H)

27

333.1

334

"H NMR (300 MHz, DMSO-ds)
S ppm 0.90 (t, /<=7.3 Hz, 3 H),
1.31 (dq, J=14.9, 7.3 Hz, 2 H),
1.51 (quin, J=7.3 Hz, 2 H), 2.42
(t,J=5.2 Hz, 2 H), 3.18 - 3.28
(m, 2 H), 3.75 (t, J=5.4 Hz, 1
H), 3.96 (t, /=5.4 Hz, 1 H), 4.29
- 4.60 (m, 2 H), 5.65 - 6.00 (m,
2 H), 6.33 - 6.66 (m, 1 H), 9.52
-9.70 (m, 1 H)

28

326.2

327

"H NMR (300 MHz, DMSO-ds)
S ppm 0.93 (t, /<=7.3 Hz, 3 H),
1.20-1.43 (m, 5 H), 1.48 - 1.62
(m, 2 H), 2.38 (br. s., 2 H), 3.35
(q, /=6.5Hz, 1 H), 3.51 - 3.80
(m, 1 H), 4.24 (br. s., 1 H), 5.40
(br.s., 2 H), 6.04 (br.s., 1 H),
7.39 (d, /=5.8 Hz, 2 H), 8.69 (d,
J=5.8 Hz, 2 H)

29

333.2

334

"H NMR (300 MHz, DMSO-ds)
S ppm 0.92 (t, J/=7.3 Hz, 3 H),
1.19-1.44 (m, 3 H), 1.47-1.77
(m, 6 H), 2.33 (t, /=5.8 Hz, 2
H), 2.94 (t, /4.3 Hz, 2 H), 3.28
- 3.38 (m, 2 H), 3.44 (td,
J=11.4,2.4 Hz, 2 H), 3.72 (t,
J=5.9 Hz, 2 H), 3.80 - 3.93 (m,
2 H), 5.38 (br. s., 2 H), 6.00 (br.
s., 1 H)




WO 2013/117615

-26-

PCT/EP2013/052372

STRUCTURE

Exact

Mass

LC-MS
(M+H)

NMR

30

N

e

N

b

BN

277.2

278

"H NMR (300 MHz, DMSO-ds)
S ppm 0.90 (t, /<=7.3 Hz, 3 H),
1.00 (q, /=7.7 Hz, 3 H), 1.19 -
1.38 (m, 2 H), 1.50 (quin, J=7.3
Hz, 2 H), 2.23 (t, /=5.5Hz, 1
H),2.27 - 2.45 (m, 3 H), 3.27
(br.s.,2 H),3.56-3.73 (m, 2
H), 4.18 (s, 2 H), 5.71 (br. 5., 2
H), 6.16 - 6.42 (m, 1 H)

31

z z
~
sz

5.

333.2

334

not available

32

4 4
S o
== O\”/Z |

5

z
2
z//\n/

288.2

289

"H NMR (300 MHz, DMSO-ds)
S ppm 0.93 (t, J/=7.3 Hz, 3 H),
1.20 - 1.43 (m, 4 H), 1.56 (quin,
J=7.3 Hz,2 H),3.36 (q, /=6.2
Hz, 2 H), 3.63 (br. s., 2 H), 4.00
(s,2 H), 4.21 (br.s.,2 H), 5.44
(br.s.,2 H), 6.16 (br.s., 1 H)

33

=z

z,
~
P4

5.

\
g\m '

331.1

332

not available

34

z

4
~
—Z

330.2

331

"H NMR (300 MHz, DMSO-ds)
S ppm 0.83 - 0.98 (m, 3 H), 1.22
- 1.43 (m, 2 H), 1.48 - 1.65 (m,
2 H), 2.48 (s, 3 H), 3.02 - 3.07
(m, 2 H), 3.25 - 3.55 (m, 2 H),
3.64 - 3.96 (m, 2 H), 4.39 (br. s.,
2 H), 5.42 (br. s., 2 H), 5.91 -
6.34 (m, 1 H), 6.36 - 6.49 (m, 1
H)

35

=z, 4
i
| 1
(=] H/z

z,

{7

316.2

317

"H NMR (300 MHz, DMSO-ds)
dppm 0.93 (s,3 H), 1.25-1.46
(m, 2 H), 1.49 - 1.64 (m, 2 H),
2.53-2.61 (m, 2 H), 3.28 - 3.44
(m, 2 H), 3.86 - 4.03 (m, 2 H),
4.30 - 4.51 (m, 2 H), 5.27 - 5.52
(m, 2 H), 6.02 - 6.25 (m, 1 H),
8.39 - 8.44 (m, 1 H), 8.46 - 8.50
(m, 1 H)
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LC-MS
(M+H)

NMR

316.2

317

"H NMR (300 MHz, DMSO-ds)
S ppm 0.94 (t, /=7.4 Hz, 3 H),
1.37 (d, J=7.6 Hz, 2 H), 1.57 (s,
2 H), 2.43 (s, 2 H), 3.37 (d,
J=6.6 Hz, 2 H), 3.98 (br. s., 2
H), 4.52 (br. s., 2 H), 5.42 (br.
s., 2 H), 5.97 - 6.14 (m, 1 H),
8.44 (s, 1 H), 8.50 (s, 1 H)

37

376.2

377

"H NMR (300 MHz, DMSO-ds)
S ppm 0.82 (d, /=7.4 Hz, 3 H),
1.11 - 1.31 (m, 2 H), 1.34 - 1.55
(m, 2 H), 2.07 - 2.17 (m, 1 H),
3.16 - 3.21 (m, 2 H), 3.69 - 3.78
(m, 1 H), 3.87 - 4.01 (m, 1 H),
4.47 (s, 2 H), 5.43 - 5.58 (m, 1
H), 5.69 - 5.80 (m, 2 H), 6.11 -
6.26 (m, 1 H), 7.54 - 7.69 (m, 1
H),7.71-791 (m, 1 H), 7.72 -
7.82 (m, 1 H), 7.84 - 7.91 (m, 1
H), 7.97 - 8.06 (m, 1 H), 8.37 -
8.53 (m, 1 H)

38

330.2

331

"H NMR (300 MHz, DMSO-ds)
S ppm 0.92 (t, /7.3 Hz, 3 H),
1.24 - 1.43 (m, 2 H), 1.55 (¢,
J=7.3 Hz, 2 H), 2.40 (t, J=5.8
Hz, 2 H), 2.48 (s, 3 H), 3.35 (d,
J=6.6 Hz, 2 H), 3.84 (br. s., 2
H), 4.38 (s,2 H), 5.42 (br. s., 2
H), 5.95 - 6.19 (m, 1 H), 6.42 (s,
1 H)

N
0o O
39

369.2

370

"H NMR (300 MHz, DMSO-ds)
3 ppm 0.75 - 0.96 (m, 3 H), 1.14
- 1.39 (m, 3 H), 1.43 - 1.79 (m,
5H),3.38-3.51 (m, 2 H), 3.55
-3.73 (m, 2 H), 3.99 - 4.16 (m,
1 H), 421 - 4.39 (m, 3 H), 5.32
- 5.49 (m, 2 H), 5.68 - 5.83 (m,
1 H), 7.27 - 7.59 (m, 5 H)
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Mass

LC-MS
(M+H)

NMR

40

4 =z
Y
Sz

{7

376.2

377

"H NMR (300 MHz, DMSO-ds)
S ppm 0.91 (t, /<7.3 Hz, 3 H),
1.23 - 1.42 (m, 2 H), 1.54 (d,
J=6.7Hz, 2 H), 1.66 - 1.76 (m,
2 H), 2.57 (t, J=5.8 Hz, 2 H),
3.49 (br. s., 2 H), 3.86 (d, J=5.9
Hz, 1 H), 4.04 - 4.19 (m, 1 H),
422 -437 (m, 1 H), 4.44 (s, 2
H), 5.43 (br. s.,2 H), 5.70 (s, 1
H), 5.75-5.91 (m, 1 H), 8.13
(d, /1.9 Hz, 1 H), 9.15 (d,
J=1.8 Hz, 1 H)

41

359.2

360

"H NMR (300 MHz, DMSO-ds)
S ppm 0.92 (t, J/=7.3 Hz, 3 H),
1.17 - 1.41 (m, 2 H), 1.57 (dt,
J=14.2,7.0 Hz, 2 H), 1.66 - 1.82
(m, 2 H), 2.60 (t, J=5.8 Hz, 2
H), 3.24 (br. s., 1 H), 3.51 (br.
s., 2 H), 3.89 (t, J=5.9 Hz, 2 H),
4.13 (br. s., 1 H), 4.43 (s, 2 H),
5.43 (s, 2 H), 5.84 (d, J/=8.4 Hz,
1 H), 6.64 (dd, J=3.2, 1.5 Hz, 1
H), 7.04 (d, J/=3.4 Hz, 1 H),
7.71 - 7.91 (m, 1 H)

42

=, =z
Y
L

’@ﬁr |

390.2

391

"H NMR (300 MHz, DMSO-ds)
S ppm 0.89 (t, /<=7.3 Hz, 3 H),
1.12 (t, J=7.0 Hz, 1 H), 1.24 -
1.40 (m, 2 H), 1.44 - 1.61 (m, 2
H), 1.62 - 1.78 (m, 2 H), 2.54 -
2.58 (m, 2 H), 2.71 (s, 3 H),
3.36 - 3.53 (m, 2 H), 3.85 (q,
J=6.7Hz, 1 H), 4.11 (br.s., 1
H), 4.20 - 4.35 (m, 1 H), 4.44 (s,
2 H), 5.40 (br. s., 2 H), 5.78 (d,
J=6.7 Hz, 1 H), 7.87 (s, 1 H)

43

LY

373.2

374

"H NMR (300 MHz, DMSO-ds)
S ppm 0.85 (t, J/=6.5 Hz, 3 H),
1.25 (d, /=4.1 Hz, 4 H), 1.43 -
1.77 (m, 4 H), 2.57 (br. s., 2 H),
3.40 (q, J/=6.2 Hz, 2 H), 3.74 -
3.98 (m, 2 H), 4.15-4.30 (m, 1
H), 4.32 - 4.49 (m, 3 H), 5.80
(br.s,2 H), 6.17 (br. s., 1 H),
6.66 (dd, /=3.4, 1.8 Hz, 1 H),
7.08 (d, /=3.3 Hz, 1 H), 7.86 (d,
J=1.0 Hz, 1 H)
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Exact

Mass

LC-MS
(M+H)

NMR

44

=,

=
Y
P

0
§

N

o

—«]Y [

404.2

405

"H NMR (300 MHz, DMSO-ds)
S ppm 0.88 (t, J/=6.2 Hz, 3 H),
1.31 (br. s., 4 H), 1.46 - 1.62 (m,
2 H), 1.69 (dt, J=13.2, 6.6 Hz, 2
H), 2.53 - 2.59 (m, 2 H), 2.71 (s,
3 H), 3.48 (br. s., 2 H), 3.85 (dq,
J=13.1, 6.8 Hz, 2 H), 4.11 (br.
s., 1 H), 4.19 - 4.34 (m, 1 H),
4.44 (s,2 H), 5.41 (br. s., 2 H),
5.79 (d, J=6.7 Hz, 1 H), 7.87 (s,
1 H)

45

S
] Zh, ;:/o

389.2

390

"H NMR (300 MHz, DMSO-ds)
S ppm 0.87 (t, /=6.4 Hz, 3 H),
1.29 (d, J=3.3 Hz, 4 H), 1.45 -
1.60 (m, 2 H), 1.63 - 1.79 (m, 2
H), 2.58 (t, J=5.8 Hz, 2 H), 3.47
(d, J=4.8 Hz, 2 H), 3.84 (q,
J=6.6 Hz, 2 H), 4.11 (br. s., 1
H), 4.19 - 434 (m, 1 H), 4.42 (s,
2 H), 5.41 (s, 2 H), 5.81 (d,
J=8.4Hz, 1 H), 7.14 (t, J=4.3
Hz, 1 H), 7.48 (d, J=3.6 Hz, 1
H), 7.72 (d, J=4.9 Hz, 1 H)

46

z,
=)
ZZ

{7

-

390.2

391

"H NMR (300 MHz, DMSO-ds)
S ppm 0.80 (t, /=6.8 Hz, 3 H),
1.11-1.30 (m, 3 H), 1.48 (br. s.,
2 H), 1.56 - 1.69 (m, 2 H), 2.48
(t, /=6.0 Hz, 2 H), 3.13 (d,
J=5.1Hz, 1 H),3.39 (d, /=5.1
Hz, 2 H), 3.76 (d, J/=6.3 Hz, 2
H), 3.93 - 4.06 (m, 1 H), 4.09 -
4.24 (m, 1 H), 4.34 (s, 2 H),
5.32 (br.s., 2 H), 5.64 - 5.80 (m,
1 H), 8.03 (d, /=2.1 Hz, 1 H),
9.05 (d, /=19 Hz, 1 H)
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47

375.2

376

"H NMR (300 MHz, DMSO-ds)
3 ppm 0.76 - 0.99 (m, 3 H), 1.16
=123 (m, 1 H), 1.27 - 1.39 (m,
2 H), 1.44 - 1.61 (m, 2 H), 1.65
- 1.81 (m, 2 H), 2.55 - 2.62 (m,
2 H), 3.18 - 3.28 (m, 2 H), 3.41
-3.53 (m, 1 H), 3.79 - 3.92 (m,
2 H), 4.40 - 4.47 (m, 2 H), 5.34
-5.50 (m, 2 H), 5.81 - 5.89 (m,
1 H), 7.10 - 7.25 (m, 1 H), 7.41
-7.54 (m, 1 H), 7.68 - 7.79 (m,
1 H)

48

383.2

384

"H NMR (300 MHz, DMSO-ds)
S ppm 0.87 (t, /=6.7 Hz, 3 H),
1.29 (br. s., 4 H), 1.54 (br. s., 2
H), 1.67 (s, 2 H), 2.53 (br. s., 2
H), 3.46 (br. s.,2 H), 3.53 -3.77
(m, 2 H), 4.00 - 4.14 (m, 1 H),
4.20-4.28 (m, 1 H),4.32(s,2
H), 5.40 (br. s., 2 H), 5.67 - 5.86
(m, 1 H), 7.27 - 7.53 (m, 5 H)

49

372.2

373

"H NMR (300 MHz, DMSO-ds)
S ppm 0.70 - 0.83 (m, 3 H), 1.09
=129 (m, 3 H), 1.32 - 1.71 (m,
4 H), 2.26 - 2.37 (m, 2 H), 3.32
- 3.40 (m, 2 H), 3.56 - 3.64 (m,
3 H), 3.71 - 3.82 (m, 2 H), 4.10
=422 (m, 1 H), 4.26 - 4.32 (m,
2 H), 4.33 - 4.45 (m, 1 H), 5.61
-5.74 (m, 1 H), 5.84 - 5.94 (m,
1 H), 5.96 - 6.04 (m, 1 H), 6.27
- 6.36 (m, 1 H), 6.81 - 6.88 (m,
1 H)

50

386.2

387

"H NMR (300 MHz, DMSO-ds)
dppm 0.77 - 0.92 (m, 3 H), 1.13
- 1.36 (m, 4 H), 1.39 - 1.74 (m,
4 H), 2.32 - 2.43 (m, 2 H), 3.38
-3.47 (m, 2 H), 3.63 - 3.71 (m,
3 H), 3.77 - 3.90 (m, 2 H), 4.17
=426 (m, 1 H), 432 - 4.38 (m,
2 H), 4.39 - 4.45 (m, 1 H), 5.65
-5.76 (m, 2 H), 5.91 - 6.01 (m,
1 H), 6.02 - 6.10 (m, 1 H), 6.34
- 6.43 (m, 1 H), 6.89 - 6.95 (m,
1 H)
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(M+H)

NMR

386.2

z z
Y
P
Q =z, ;:/0

51

387

"H NMR (300 MHz, DMSO-ds)
S ppm 0.68 (t, /=6.5 Hz, 3 H),
1.10 (d, /=3.3 Hz, 4 H), 1.27 -
1.40 (m, 2 H), 1.49 (dt, J=13.2,
6.6 Hz, 2 H), 2.33 - 2.39 (m, 2
H), 3.28 (t, J=6.2 Hz, 2 H), 3.50
(s, 3 H), 3.54 - 3.73 (m, 2 H),
3.84 -3.97 (m, 1 H), 4.07 (d,
J=7.6 Hz, 1 H), 4.18 (s, 2 H),
5.28 (br. s., 2 H), 5.66 (d, /~8.4
Hz, 1 H), 5.81 - 5.91 (m, 1 H),
6.17 (dd, J=3.7, 1.5 Hz, 1 H),
6.67 (d, /1.6 Hz, 1 H)

2{%1 370.2
TN

52

371

"H NMR (300 MHz, DMSO-ds)
3 ppm 0.80 - 1.01 (m, 3 H), 1.16
- 1.39 (m, 3 H), 1.44 - 1.78 (m,
3 H), 2.26 - 2.46 (m, 2 H), 3.43
-3.56 (m, 2 H), 3.86 - 3.98 (m,
1 H), 4.06 - 4.13 (m, 1 H), 4.22
-4.34 (m, 1 H), 4.38 - 4.49 (m,
2 H), 5.64 - 5.73 (m, 1 H), 5.80
-5.89 (m, 2 H), 5.93 - 6.15 (m,
1 H), 7.40 - 7.58 (m, 2 H), 8.69
- 8.81 (m, 2 H)

Analytical Methods.

All compounds were characterized by LC-MS. The following LC-MS methods

were used:

All analyses were performed using an Agilent 1100 series LC/MSD quadrupole
coupled to an Agilent 1100 series liquid chromatography (LC) system
consisting of a binary pump with degasser, autosampler, thermostated column
compartment and diode array detector. The mass spectrometer (MS) was
operated with an atmospheric pressure electro-spray ionisation (API-ES)
source in positive ion mode. The capillary voltage was set to 3000 V, the
fragmentor voltage to 70 V and the quadrupole temperature was maintained at
100°C. The drying gas flow and temperature values were 12.0 L/min and
350°C respectively. Nitrogen was used as the nebulizer gas, at a pressure of
35 psig. Data acquisition was performed with Agilent Chemstation software.
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Analyses were carried out on a YMC pack ODS-AQ C18 column (50 mm x 4.6
mm; 3um particles) at 35°C, with a flow rate of 2.6 mL/min. A gradient elution
was performed from 95% (water + 0.1% formic acid) / 5% Acetonitrile to 5%
(water + 0.1% formic acid) / 95% Acetonitrile in 4.80 minutes, then the final
mobile phase composition was held for an additional 1.00 min. The standard
injection volume was 2 pL. Acquisition ranges were set to 190-400nm for the
UV-PDA detector and 100-1400 m/z for the MS detector.

NMR analysis performed using a BRUKER Avance lll Spectrometer with a
300MHz Ultrashield magnet.

Description of Biological Assays
Assessment of TLR7 and TLR8 activity

The ability of compounds to activate human TLR7 and/or TLR8 was assessed
in a cellular reporter assay using HEK293 cells transiently transfected with a
TLR7 or TLR8 expression vector and NF«kB-luc reporter construct. In one
instance the TLR expression construct expresses the respective wild type
sequence or a mutant sequence comprising a deletion in the second leucine-
rich repeat of the TLR. Such mutant TLR proteins have previously been shown
to be more susceptible to agonist activation (US 7498409).

Briefly, HEK293 cells were grown in culture medium (DMEM supplemented
with 10% FCS and 2 mM Glutamine). For transfection of cells in 10 cm dishes,
cells were detached with Trypsin-EDTA, transfected with a mix of CMV-TLR7
or TLR8 plasmid (750 ng), NFxB-luc plasmid (375 ng) and a transfection
reagent and incubated overnight at 37°C in a humidified 5% CO, atmosphere.
Transfected cells were then detached with Trypsin-EDTA, washed in PBS and
resuspended in medium to a density of 1.67 x 10° cells/mL. Thirty microliters of
cells were then dispensed into each well in 384-well plates, where 10 pL of
compound in 4% DMSO was already present. Following 6 hours incubation at
37°C, 5% COg, the luciferase activity was determined by adding 15 pl of
Steady Lite Plus substrate (Perkin Elmer) to each well and readout performed
on a ViewLux ultraHTS microplate imager (Perkin Elmer). Dose response
curves were generated from measurements performed in quadruplicates.
Lowest effective concentrations (LEC) values, defined as the concentration that
induces an effect which is at least two fold above the standard deviation of the
assay, were determined for each compound.
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Compound toxicity was determined in parallel using a similar dilution series of
compound with 30 uL per well of cells transfected with the CMV-TLR7
construct alone (1.67 x 10° cells/mL), in 384-well plates. Cell viability was
measured after 6 hours incubation at 37°C, 5% CO; by adding 15 uL of ATP
lite (Perkin Elmer) per well and reading on a ViewLux ultraHTS microplate
imager (Perkin Elmer). Data was reported as CCso.

Biological activity of compounds of formula (I). All compounds showed CC50
of >24uM in the HEK 293 TOX assay described above.

Table 2. Biological Activity of compounds of formula (l).

Table Il A represent compounds wherein A=NCOR? while Table Il B represents
compounds wherein B=NCOR* and Table Il C contains both region-isomeric
compounds respectively.

Table Il A
Human TLR7 Human TLR8
# STRUCTURE
(LEC, uM) (LEC, uM)
N
N
2 8\—\, 3.96 0.75
O
N
N
& —
3 y 0.79 0.60
D
N\ [0}
N
N
N>/_\ N
4 \_\_ 6.82 0.47
N
o]
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Human TLR7 Human TLR8
# STRUCTURE
(LEC, uM) (LEC, uM)
N
N
9 y 1.60 0.46
— o]
X S
N
N
N>/_\ N
10 \_\_ 2.04 0.71
mN
/
P 0
N
N
N>/_\ N
11 \_\_ 2.10 0.51
O~
0
N
N
N>/_\ N
12 \_\_ 2.40 0.36
N
D
E) (]
N
N
N>/_\ N
13 \_\_ 3.21 0.85
N
: 0
N
N
N>/_\ N
14 \_\_ 4.43 0.90
N
TN
O,
N
N
N>/_\ N
15 \_\_ 4.66 131
N:
77N
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Human TLR7 Human TLR8
# STRUCTURE
(LEC, uM) (LEC, uM)
N
N
N>/_\ N
16 \_\_ 5.37 1.49
N
—0 0
N
N
N>/_\ N
17 \_\_ 5.82 0.43
N:
_\<o
N
N
& —_
18 Y 6.16 0.96
[\H
N (]
\
N
N
N>/_\ N
19 \_\_ 6.59 0.83
I\ _(
—N o]
N
N
& —_
20 7.15 0.68
(5
O
Cl
N
N
N Ny
21 \_\_ 8.13 1.85
— N
)~
N
N
N>/_\ N
22 \_\_ 9.35 1.37
N: N:
7\
e
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Human TLR7?7 Human TLR8
# STRUCTURE
(LEC, uM) (LEC, uM)
N
N
& —_
23 Y 11.62 2.67
o
V4
N
N
& —_
24 Y 12.93 2.29
Fﬂ
0
¢ F
Table Il B
Human TLR7?7 Human TLR8
# STRUCTURE
(LEC, uM) (LEC, uM)
N
N
& —
1 N 0.83 0.32
{o
s
N
N Ny
5 \_\_ 4.90 0.50
N
-
N
2 —
6 N o 3.45 0.88
//
N
N
& —_
7 g 8.13 1.62
<




WO 2013/117615 PCT/EP2013/052372
-37-
" STRUCTURE Human TLR?7 Human TLR8
(LEC, uM) (LEC, uM)
N
as
8 C? \_\_ 2.34 0.40
zzo
Table Il C
Human TLR?7 Human TLR8 PBMC-IFNa

# (LEC, uM) (LEC, uM) (LEC, uM)
25

20.0 1.8 1.1
26

16.8 2.1 0.6
27

>25 1.9 1.2
28

8.6 2.2 1.9
29

>25 7.5 8.7
30

5.0 0.5 0.5
31

7.7 0.6 1.3
32

7.1 0.6 0.9
33

0.3 0.2 0.2
34

0.8 0.4 0.2
35

0.7 0.2 0.2
36

4.7 0.9 0.6




WO 2013/117615 PCT/EP2013/052372
-38-
Human TLR?7 Human TLR8 PBMC-IFNa

# (LEC, uM) (LEC, uM) (LEC, uM)
37

7.2 1.7 1.8
38

5.2 0.8 0.6
39

2.5 4.2 0.5
40

2.2 4.5 0.2
41

0.4 0.4 0.1
42

2.2 2.1 0.2
43

0.1 0.7 0.04
44

1.0 6.6 0.2
45

0.2 1.7 0.2
46

0.6 3.5 0.2
47

0.2 1.1 0.2
48

1.2 3.9 0.3
49

2.7 4.0 0.3
50

1.7 3.9 0.3
51

0.5 0.4 0.1
52

12.1 15 NA
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Claims
1. A compound of formula (I)

RU _H

N

'\1 X X\B
LA A

H5N N ()

or a pharmaceutically acceptable salt, tautomer(s), solvate or polymorph
thereof, wherein

A is selected from the group consisting of CH,, NCOR?, CHR® and CR®R® in
any stereo chemical configuration,

B is selected from the group consisting of CH,, NCOR*, CHR® and CR°R? in
any stereo chemical configuration,

with the proviso that when A is NCOR? then B is not NCOR* and with the
proviso that A and B are not both selected from CH,, CHR® or CR°R?,

X is selected from CHz or CHR?® in any stereo chemical configuration,

R" is selected from Ci.salkyl optionally substituted with one or more of the
following: Cisalkyl, Cs.rcycloalkyl, hydroxyl, hydroxyalkyl, amino, nitrile, alkoxy,
alkoxy-(C1-)alkyl, carboxylic acid, carboxylic ester, carbamate or sulfone,

R? is selected from substituted and unsubstituted Cisalkyl, Casrcycloalkyl,
heterocycle, aryl, heteroaryl, heteroarylalkyl, each of which is optionally
substituted by one or more substituents independently selected from halogen,
hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino, Ci.salkylamino, Cisalkyl,
Cisalkoxy, Csscycloalkyl, carboxylic acid, carboxylic ester, carboxylic amide,
heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl or nitrile,

R® is selected from hydrogen, substituted and unsubstituted Ci.salkyl, alkoxy,
alkoxy-(Ci4)alkyl,  Csscycloalkyl,  Cas.zheterocycle, aromatic, bicyclic
heterocycle, arylalkyl, heteroaryl, heteroarylalkyl each of which is optionally
substituted by one or more substituents independently selected from halogen,
hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino, Ci.salkylamino, Cisalkyl,
Cisalkoxy, Csscycloalkyl, carboxylic acid, carboxylic ester, carboxylic amide,
heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl, heteroarylalkyl or nitrile,
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R* is selected from substituted or unsubstituted Cizalkyl, alkoxy, alkoxy-
(C14)alkyl, aryl or Cs.zcycloalkyl each of which is optionally substituted by
heterocycle, nitrile, heteroarylalkyl or heteroaryl and wherein

R® is selected from aromatic, bicyclic heterocycle, aryl, heteroaryl, each of
which is optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, amino, Cisalkyl, di-(Cis)alkylamino,
Ciealkylamino, Cisalkyl, Cisalkoxy, Csecycloalkyl, carboxylic acid, carboxylic
ester, carboxylic amide, heterocycle, aryl, alkenyl, alkynyl, arylalkyl, heteroaryl,
heteroarylalkyl or nitrile.

2. A compound of formula (l) according to claim 1 wherein R' is butyl and
wherein A, B, and X are as specified above.

3. A compound of formula () according to claim 1 wherein R' is Casalkyl
substituted with hydroxyl, and wherein A, B, and X are as specified above.

4. A compound of formula (I) according to claim 3 wherein R', being Ca.salkyl
substituted with hydroxyl, is one of the following

OH

/iol /\j\
O X%
OH

\/io)\ \/\j\
(S I,' is /

5. A compound of formula (I) according to claim 1 wherein X is CH, and
wherein A, and B are as specified above.

6. A compound of formula (l) according to claim1 wherein X is CH2 and
wherein A is CH; and B is as specified above.

7. A compound of formula (l) according to claim 1 wherein R? is one of the
following examples that can be further substituted with Cqsalkyl, hydroxyl,
alkoxy, nitrile, heterocycle, carboxylic ester, or carboxylic amide:
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8. A pharmaceutical composition comprising a compound of formula (1) or a

pharmaceutically acceptable salt, tautomer, solvate or polymorph thereof

5 according to one of the claims 1-7 together with one or more
pharmaceutically acceptable excipients, diluents or carriers.

9. A compound of formula (l) or a pharmaceutically acceptable salt, tautomer,
solvate or polymorph thereof according to one of the claims 1-7, or a
10 pharmaceutical composition according to claim 8 for use as a medicament.

10. A compound of formula (I) or a pharmaceutically acceptable salt,
tautomer, solvate or polymorph thereof according to one of the claims 1-7,
or a pharmaceutical composition according to claim 8 for use in the

15 treatment of a disorder in which the modulation of TLR7 and /or TLRS8 is
involved.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/052372

A. CLASSIFICATION OF SUBJECT MATTER

INV. CO07D471/04 A61K31/519 A61P31/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Co7D A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y WO 2009/067081 Al (ASTRAZENECA AB [SE]; 1-10
DAINIPPON SUMITOMO PHARMA CO [JP]; BENNETT
NICHOL) 28 May 2009 (2009-05-28)

cited in the application

the whole document, in particular claims
1-4,16,17; page 2, lines 28-30; e.qg.
example 1

Y EP 1 110 951 Al (SUMITOMO PHARMA [JP]) 1-10
27 June 2001 (2001-06-27)

the whole document, in particular claims
1,11; page 2, lines 12-14; page 3, lines
6-37; the examples, e.g. examples 16-20;
the abstract

_/__

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. e "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
8 April 2013 17/04/2013
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
Fax: (+31-70) 340-3016 Hanisch, Inken

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2013/052372

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

Y

EP 1 552 842 Al (KYOWA HAKKO KOGYO KK
[JP]) 13 July 2005 (2005-07-13)

the whole document, in particular claims
1,2,28,29,42; e.g. examples
2-4,3-3,5-3,5-5,5-6,5-39,12-15; the
abstract

1-10

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2013/052372
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2009067081 Al 28-05-2009 AR 069412 Al 20-01-2010
AU 2008326863 Al 28-05-2009
CA 2704214 Al 28-05-2009
CN 101925584 A 22-12-2010
co 6270324 A2 20-04-2011
CR 11451 A 05-10-2010
DK 2222648 T3 18-03-2013
DO P2010000153 A 15-07-2010
EA 201000830 Al 28-02-2011
EC  SP10010294 A 30-07-2010
EP 2222648 Al 01-09-2010
HR P20130174 T1 31-03-2013
JP 2011504497 A 10-02-2011
KR 20100095610 A 31-08-2010
NZ 585313 A 27-04-2012
PE 12362009 Al 16-09-2009
TW 200927123 A 01-07-2009
US 2009209524 Al 20-08-2009
US 2013045955 Al 21-02-2013
vy 31481 Al 17-07-2009
WO 2009067081 Al 28-05-2009

EP 1110951 Al 27-06-2001 AT 267175 T 15-06-2004
CA 2341707 Al 09-03-2000
DE 69917469 D1 24-06-2004
DE 69917469 T2 12-05-2005
EP 1110951 Al 27-06-2001
ES 2221414 T3 16-12-2004
JP 4497340 B2 07-07-2010
us 6458798 Bl 01-10-2002
US 2003105323 Al 05-06-2003
WO 0012487 Al 09-03-2000

EP 1552842 Al 13-07-2005 AU 2003242252 Al 22-12-2003
EP 1552842 Al 13-07-2005
US 2007037834 Al 15-02-2007
WO 03104230 Al 18-12-2003

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - wo-search-report
	Page 44 - wo-search-report
	Page 45 - wo-search-report

