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ETHYNYL DERIVATIVES AS METABOTROPIC GLUTAMATE RECEPTOR MODULATORS

The present invention relates to ethynyl derivatives of formula §
RRK;ﬁ
L\ f U 0

wfff

T
R ¥
whersm
Y s N oot COH; with the proviso that Y can only be CH, if at least one of U, V or Ware N
Uis Nor C-R"
Voand W are independently N or CH;
with the proviso that only one of U, ¥V or W can be ol]ﬂdhdﬂ(}(:li&:y nitrogen;

S

2" is hydrogen, methyl or halogen,

1 . ; . ;
R 18 phenyl or heteroaryl, which are optionally substituted by halogen, lower alkyl or lower
alkoxy;
R 15 hydrogen or lower alkyl;
- - - -
R 15 hydrogen, lower alkyl, lower alkoxy, CFyor S-lower alkyl:

RYRY are independently from cach other hydrogen, lower alicyl or lower allcoxy;
or R and R form together a Cas-cycloalkyl-, tetrahydrofuran- or an oxefane-ring;
or ko a pharmaceutically acceptable acid addition salt, to a racemic mixture, or fo its
cofresponding enantiomer and/or optical isomer and/or steresisomer thereof,
It has now surprisingly been found that the compounds of general formula 1 are allosteric
modulators of the metabotropic ghatarmate receptor subtype 5 (mGluR3),

‘1(*

In the central nervous system (TS the transmission of stimuli takes place

by the
miteraction ot a neurotransmitter, which s sent out by a neuron, with & neuroreceptor,

Ghrtamate 1 the major excitatory neurotransmitter in the brain and plays a unique role in
a variety of ceniral nervous system (CNS) functions. The glutamate-dependent stimulus

receptors ave divided into two main groups. The first rnam group, namely the ionotropic

receptors, forms ligand-controlled ion channels. The metabotropic glutamate receptors (mGuR)
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belong to the second main group and, furthermore, belong to the family of G-protein coupled
receptors.
At present, eight different members of these mGluR are known and of these some even
have sub-types. According to thewr sequence homelogy, signal fransduction mechanisms and
5 agomist selectivity, these eight receptors can be sub-divided into three sub-groups:

mGluRE and mGIuRS belong to group 1, mGIuR2 and mGluR3 belong to group 1 and
mGluRA, mGloR6, mOluR7 and mGluRE belong to group 11

Ligands of metabotropic glutamate receptors belonging to the first group can be used for
the treatment or prevention of acute and/or chronic neurological disorders such as psychosis,

1 epilepsy, schizophrema, Alzheimer’s disease, cognitive disorders and memory deficits, as
well as chronic and acute pain.

Other treatable indications in this connection are restricted brain function caused by bypass
operations or transplants, poor blood supply to the bram, spinal cord injuries, head injuries,
hypoxia caused by pregnancy. cardiac arrest and hypoglyeaemia. Further treatable indications

15 are ischemia, Huntington's chorea, amyotrophic lateral sclerosis (ALS), dementia caused by
AIDE, eye myuries, retinopathy, idiopathic parkinsonism or parkinsonism caused by
medicaments as well as conditions which lead to glutamate-deficiency functions, such as c.g.
muscle spasms, convulsions, migraine, urinary mcontinence, nicotine addiction, opiate

addiction, anxiety, vomiting, dyskinesia and depressions.

20 Disorders mediated full or in part by mGluRS are for example acute, traumatic and chronic
degenerative processes of the nervous system, such as Alzheimer’s disease, senile dementia,

Parkinson’s disease, Huntington’s chorea, amyotrophic lateral sclerosis and multiple sclerosis,

{(toxpert Opin. Ther. Patents (2002), 12, (12)).

]
L

A new avenue lor developing selective modulators is to identify compounds which act
through allosteric mechanism, modulating the receptor by binding to a site different from the
nighly conserved orthosteric binding site. Allosteric modulators of mGluR S have emerged
recently as novel pharmaceutical entities offering thiy aftractive alternative. Allosteric
modulators have been described, for example in WO2008/151184, WO2006/048771,

30 WOZ006/129199 and WO2005/044797 and in Molecular Pharmacology, 40, 333 — 336, 1991 ;

The Journal of Pharmacology and Experimental Therapeutics, Vol 313, No. 1, 199-206, 2005,
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In recent years there have been significant advantages in understanding the
pathophysiology of several disorders of brain development, suggesting that protein synthesis at
synapses is triggered by activation of group I metabotropic glutamate receptors. Such disorders
include fragile X syndrome, autism, idiopatic autism, tuberous sclerosis complex disorder,
neurofibromatosis type 1 or Rett syndrome (Annu. Rev. Med., 2011, 62, 31.1 —31.19 and
Neuroscience 156, 2008, 203-215).

Described in the prior art are positive allosteric modulators. They are compounds that do
not directly activate receptors by themselves, but markedly potentiate agonist-stimulated
responses, increase potency and maximum of efficacy. The binding of these compounds
increases the affinity of a glutamate-site agonist at its extracellular N-terminal binding site.
Allosteric modulation is thus an attractive mechanism for enhancing appropriate physiological
receptor activation. There is a scarcity of selective allosteric modulators for the mGluRS5
receptor. Conventional mGluRS receptor modulators typically lack satisfactory aqueous
solubility and exhibit poor oral bioavailability.

Therefore, there remains a need for compounds that overcome these deficiencies and that

effectively provide selective allosteric modulators for the mGluRS receptor.

Compounds of formula I are distinguished by having valuable therapeutic properties. They
can be used in the treatment or prevention of disorders, relating to allosteric modulators for the
mGluRS receptor.

The most preferred indications for compounds which are allosteric modulators are

schizophrenia and cognition.

The present disclosure relates to compounds of formula I and to their pharmaceutically
acceptable salts, in cases where this applies to mixtures of enantiomers or diastereomers or their
epantiomerically or diastereomerically pure forms, to these compounds as pharmaceutically
active substances, to the processes for their production as well as to the use in the treatment or
prevention of disorders, relating to allosteric modulators for the mGIuR S5 receptor, such as
schizophrenia, cognition, fragile X syndrome or autism, and to pharmaceutical compositions

containing the compounds of formula L.
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wherein
R'  is phenyl or heteroaryl, which are optionally substituted by halogen, lower alkyl or lower
5 alkoxy;
R ishydrogen or lower alkyl;
R*  is hydrogen, lower alkyl, lower alkoxy, CF; or S-lower alkyi;
R*/R®" are independently from each other hydrogen, lower alkyl or lower alkoxy;
or R* and R form together a Cs.s-cycloalkyl-, tetrahydrofuran- or an oxetane-ring;

10 or a pharmaceutically acceptable acid addition salt thereof, a racemic mixture, or its
corresponding enantiomer and/or optical isomer and/or stereoisomer thereof, with the exception
of the compound N-(5~((1H-pyrrolo[2,3-Blpyridine-2-yl)ethynyl)pyridine-2-yl)acetamide.

In ancther aspect, there is provided a process for preparation of a compound of formula |

as defined herein, comprising the variant

15 a)reacting a compound of formula
R R
N N NH N M - P
/[i\f»‘ N . f
1 AP ?/""f/\/
JA, R 3Bor R k1))

with a suitable compound of formula

RS R R =
CI\{* Rz HO mk Rz
O 4 or 0 5

to a compound of formulas
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IB or

I

wherein the substituents are described above, or

if desired, converting the compounds obtained into pharmaceutically acceptable acid addition

salts, or

bjreacting a compound of formulas

3 3 3
g’:‘{ ﬁ 33 R Q 32 R R 3
NN R - ' = . 3
P “‘?f’gé—:z‘é NNy e <
IJ s IV TR W JOoR
~ X = w5 ¢
6A, 6B or | &D

with a suitable compound of formula

to a compound of formulas

IB or
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wherein the substituents are described above, or
if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salts, or

c)reacting a compound of formulas

N Y NoYY N '
» N Wty

P x§\§ e

t G 1
13Bor R 13D

R 13A, R’

with a suitable compound of formula

to a compound of formula

IB or

wherein the substituents are described above, or
if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salts.

In another aspect, there is provided a compound as defined herein for use as therapeutically
active substance.

In another aspect, there 1s provided a pharmaceutical composition comprising at least one
of the compounds as defined herein as well as its pharmaceutically acceptable salt.

In another aspect, there is provided a compound as defined herein, when apphicable as
mixtures of enantiomers, diastereomers, or in enantiomerically pure form; as well as its

pharmaceutically acceptable salt, for use as a medicament.
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In another aspect, there is provided the use of a compound as defined herein as well as its
pharmaceutically acceptable salt for the manufacture of a medicament for the treatment or
prevention of diseases relating to allosteric modulators of mGluR’ receptors.

In another aspect, there is provided a compound as defined herein for use in the treatment
or prevention of schizophrenia, cognitive discases, fragile X syndrome or autism.

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

irrespective of whether the terms in question appear alone or in combination.
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As used herem, the term "lower alkyl” denotes a saturated, re. aliphatic hydrocarbon group
mctuding a atraight or branched carbon chain with 1 - 4 carbon atoms. Examples for “alkyl” are
methyl, ethyl, n-propyl, and isopropyl.

The term “alkoxy” denotes a group -O-R7 wherein R is lower alkyl as delined above.

5 The term “ethynyl” denotes the group —C=C-.

The term “heteroaryl” denotes a 5 or 6-membered aromatic ring, containing at least one
M, O or S-heteroatom, for example pyridinyl, pyrimidinyl, pyrazolyl, pyridazinyl, 1midazolyl,
triazolyl, thieny! ot pyrazinyl.

The term "pharmaceutically acceptable salt” o “pharmaceutically acceptable nad addition

18 salt” embraces salts with morganic and organic acids, such as bydrochloric acid, nitric acid,
sulfuric acid, phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methane-sulfonic acid, p-tohienesulfonic acid and the like

One embodiment of the mvention are compounds of formula 1-1

i:{ -{ \ ’%L
u 2
2 g i “
Iy /,,_.4/’ v
R 1

15 wherein

Voand W are incicpﬁtmieﬂt}y ™ or CH:

with the proviso that only ove of U,V or W can be simultancously mitrogen;

20 R is phenyl, which 1 optionally substituted by halogen,
i is hydrogen or lower alkyl;
R? ig fower alkyl, lower alkoxy, CHy or B-lower alkyl
RYRS are independently from each other hydrogen or lower alkyl;

or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

na
L

enantivmer and/or optical isomer and/or sterecisomer thereof.
Compounds of formula I-1 are the followmgs:

2,2-Dimethyl-N-{ S-phenylethynyl-pyridin-2-yD-propionamide

MN-{5-Phenyiethvoybpyridin-2-yi-butyramide

Pentanoic acid (5 phmyi thynyi-pyridin-2-yl-amide

30 3-Methyi-MN-(5-phenvlethynyl-pyridin-2-yi}-butyramide
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{(RE)-2-Methyl-pentanoic acid {5-phenvlethynyl-pyridin-2-yh-amide

2-Methylsulfanyl-N-{5-phenylcthynyl-pyridin-2-yl)-acetamide

2.2-Dimethyi-N-(-phenylethynyl-pyrimidin-2-yl)-propionamide
2,2, MN-Trimethyl-N-(5-phenylethyayl-pyrimidin-2-vl}-propionamide

2,2-Drimethyl-N-{6-phenyiethynyl-pyridazin-3-y}-propionamide

HLLOG968R

2-Methoxy-M-(5S-phenylethynylb-pyridin-2-yh-acetamide
M-[5-(3-Fluoro-phenyiethyoyl}-pyridin-2-y1}-2,2-dimethyl-propionamide
Z-Methoxy-2-methyl-N-{S-phenylethyoyl-pyridin-2-yh-propionamide
M- 5-(3-Fluoro-phenyicthynylpyridin-2-y1-2o-methox y-2-methyl-propionamide
N-[5-(2,5-Diffaoro-phenyiethynyl)-pyridin-2-v1- 2 -methoxy-2-methyl-propionamide

M-{5-(3-Chloro-phenylethyny D-nyridinZ —y?} 3

J6-(3-Chlore-phenvlethynyi-pyridazin- }), dimethyl-propionamide.

One erobodiment of the imvention are compounds of formula 1A
2 opt
} :X\\ wgn
M SN AN
-~ S, g . ” \.ﬂw«}l‘u
] - IS
T
o g
) f;‘ij e
.ﬁq,/""?ﬁ
R I
wherein
) is phenyl or heteroaryl, which are optionally substituted by halogen, lower alikyl or lower
atkoxy;
R is hydrogen or lower alkyl;
r? 15 hydrogen, tower alkyl, lower alkoxy, Ty or S-lower alkyl;
RYRT are 'i'z“icic:_pcndc: wthy from cach other hydrogen, lower alkyl or lower alkoxy,

or 27 and RY form « ogether a Ly s~oyeloatiyl-, tefrabydrefuran- or an

or a pharmaceutically acceptable acid addition salr, a

enantiomer and/or optical isomer and/or stereoisomer thereof

Examples of compounds of formula 1A are the followings:

2,2-Drimethyl-IN-{ nide

Sephenylethyayi-pyridin-Z-vU-propionam

N-{5-Fhenyiethyayl-pyridin-2-yl}-butyramide

shenylethynyl-pyridin-2-yl-amide

A

Pentanoic acid {5-p

~Methyl-MN-(S-phenylethynyl-pyridin-2-v-butyramide

[

axslanc-

racemic mixture, ot s corresponding

3. 3-trifluere-2,2-dimethyb-propionamide or

rig;
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(RS}3-2-Methyl-pentancic acid (5-phenylethynyl-pyridia-2-y-amide

2-M
2-M

ethylsulfanyl-N-(5-phenylethynyl-pyridin-2-yi}-acetamide

cthoxy-N-{5-phenylethynyl-pyridin-2-yl}-acctamide

M 5+ 3-Fluoro-phenylethynyly-pyridin-2-y1]-2, 2 -dimethyl-propionamide

Z-M
-

ethoxy-2-methyl-N-(S-phenylethynyl-pyridin-2-yl}-propionamide

-] 5-{3-Hluoro- rma*myi thynyll-pyridin-2-yl]-2-methoxy-2-methyl-nropionamide

M-[5-(2,5-Difluoro-phenylethynyD-pyridin-2-y1]-Z-methoxy-2-methy - pronionamide or

N+

whe

- 1
K

]

RYRT are mdgpmdcm y from each other hydrogen, lower alkyl or lower alkoxy;

orap

car

2,2 N

e

5-(3-Chloro-phenylethynyl-pyridin-2-y1]-3,3, 3-triflucro-2,2-dimethy l-propionamide.

A further embodiment of the invention arc compounds of formula 13

?fi g:ﬁ\ ¥ 3
3’{ Mo N : Py 2
SRR 8
- 1/fégé,{/‘l o C
R 3
rein
15 phenylor heteroaryl, which are optionally substituted by halogen, lower alkyl or fower
alkoxy;
15 hydrogen or lower alkyl;
15 hvidrogen, lower alkyl, lower allkeosy, CFy or S-lower alkyl;

o

or &7 and R form tngether a Cys-cycloalicyl-, tetrahydrofuran- or an oxelane-ring;
narmaceutically acceptable acid addition salt, a racemic mixture, or it corresponding

itiomer and/or optical isemer and/or stercoisomer thereof
Hpecific examples from compounds of formula 1B are the followings:
i g
2-Dimethyi-N-(5-phenylcthynybpyrimidin-2-yl-propionamide or

~Trimethyl-N-{5-phenylethynylpyrimidin-2-yD-propionamide.

A further embodiment of the invention sre compounds of formula 1O
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R R &%
| R\;\{\H
M. N :
(Y
~ O
L N
1//
R IC
wherein
.- : - - i : , .
R 1s phenyl or heteroaryl, which arc ontionally substituted by halogen, lower alkvl or lower
J i > .
alkoxy;
14 1s hydrogen or lower alkyl;
R’ is hydrogen, lower alkyl, lower alkoxy, CFs or S-lower alkyl;

ROR” are independently from each other hydrogen, lower alky! or lower alkoxy;
or R and R7 form together a Ca s-cycloalkyl-, tetrahydrofuran- or an oxetanc-ring;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or sterecisomer thereof

A further embodiment of the invention are compounds of formula 1D

NTSTYTOR
L c
e
//// 2 QU)
!
HIEY Ty
o
wherein
R ts phenyl or heteroaryl, which are optionally substituted by halogen, lower alky! or lower
alkoxy,
R 15 hydrogen ot lower alicyl,
] . . . ; - " .
/7 15 hydrogen, lower alkyi, lower alkoxy, CF; or S-lower alkyl;

T A7 : 1 . 3 s
RY/RT are independently frora each other hydrogen, lower alkyl or lower alkoxy,

4.

or R and R7 formtogether a Css-cycloalkyl-, tetrahydrofuran- or an oxetanc-ring;

or a pharimaceutically acceptable acid addition salt, a racemic mixture, or iis corresponding

epantiomer and/or optical isomer and/or steresisomer thereof

Examples of compounds of formula 1D are the following:
2, 2-Dimethyl-N-(6-phenylethynyb-pyridazin-3-yh-propionamide or

N-[6-(3-Chloro-phenylethynyl-pyridazin-3-y1}-2 2-dimethyvl-propionamide
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- 3 3'
B Q\\(\R
P O -
NS TR
i
- 'ﬂ\w'f// O
s
/
oy 1
% T
il
5
wherein
o . 4 - f . .
R’ is phenyl or heteroaryl, which are optionally substituted by halogen, lower alkyl or lower
atkoxy;
fw) i b PSR | e iy 11 .
R is hydrogen or lower alkyl;
IR i hydrogen, ower alkyl, lower alkoxy, CFs or S-lower alkyl;
RY/RT arc independently from cach other hydrogen, lower alkyl or lower alkoxy;
or R and R form together a Cys-cycloalkyl-, tetrabiydrofuran- or an oxetane-ring;
or a pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding
enantiomer and/or optical 1somer and/or sterecisomer thercol
5
A further embodiment of the nvention are compounds of fermula 1F
2o 3
P No 2
/’}‘i‘«, T (:}
== N
1.
"
54 H;"
wherein
3 1 - E % T s . o Lo e . T - . - .
R 18 pheny! or heteroaryl, which are optionally substituted by halogen, lower alkyl or lower
20 atkoxy;
R is hydrogen or fower alkyl;
o2 . o \ - :
2§ 18 hydrogen, lower alkyl, fower alkoxy, CF; or S-lower alkyi;

P N ~ 3 1 ; 1
RO/RT are mdepeadently from each other hydrogen, lower alkyl or lower alkoxy;
3 =l . .
or R™and R” form together a Cis-cycloalkyl-, tetrabydrofuran- or an oxetane-ring;
25  ora pharmaceutically acceptable acid addition salt, a racemic mixture, or its corresponding

enantiomer and/or optical isomer and/or sterecisomer thereof
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The preparation of compounds of formula [ of the present mvention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention arc
shown in the following schemes 1 to 4. The skills required for carrying out the reaction and
purification of the resulting products are known to those skilled in the art. The substituents and
indices used in the following description of the processes have the significance given herein
before.

‘The compounds of formula [ can be manufactured by the methods given below, by the
methods given in the examples or by analogous methods. Appropriate reaction conditions for the
mdividual reaction steps are known {o a person skilled in the art, The reaction sequence is not
lirnited to the one displayed in the schemes, however, depending on the starting materials and
their respective reactivity the sequence of reaction steps can be freely altered. Starting materialg
arc either commercially available or can be prepared by methods analogous fo the methods given
below, by methods described in references cited in the description or in the examples, or by
methods known in the art.

The present compounds of formula 1 and their pharmaceutically acceptable salts may be
prepared by methods, known in the art, for example by the process variant described below,
which process comprises

a) veacting a compound of formula

(%

to a compound of formula
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wherein the substituents are described above, ot
if desired, converting the compounds obtamed into pharmaccutically acceptable acid addition
salts, or

b) reacting a compound of formula

RO
ot
VV,\{\: N - /,,‘“:E’e
i I e
N
5 S 6
with a suitable compound of formula
,‘/ﬂ’f'?;
A =
A 2
{o a compound of formula
L3
E’;\_ i
.
N N AR
WS
,L; r T_i R’
= "\ﬁU ©
i
ot -
R I

i wherein the substituents are described above, or
if desired, converting the compounds obtained mto pharmaceutically acceptable acid addition
salts, or

¢} reacting a compound of formula

AV Rva
W
o
./_,a"/ \\‘/'r
1
£ )
o 13
15 with a suttable compound of formula
., 3
RoOR
N e
HN. AR
(ke
'_n) IS
(.
to a compound of formula
. 3
Pa Fii
N M AR
A
H
J':-"‘f/\\\\/_.plj ©
F
P e
R E

whereln the substituents are described sbove, or
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dy reacting a compound of formula

with a suitable compound of formula
R’hal

5 toa compound of formula

wherein R s halogen and the other substituents are described above, or

desired, converting the compounds obtained mto pharmaceuntically acceptable acid addition

salts.
I5E
The preparation of compounds of formula 1 is further described in more detail in schemes 1o 5
and in examples | 16,
weheme |
= . . R
. :i; 1. Bis-(tpp)-Ra(INCL, o
Yo v_.»l [ ~ ""._“ . kY ‘\\
WSy > £, E\_‘ PP, C_\,li JV f
P v THF or DMF, 2-16h, 70° Ay
Ty o
X - 3
: 2 "
X =Ch Br i
o , 2h. hf”\?U or TBTU Rel g?
2a, Pyriding, DOM Hunig's Base AF y i‘ii \g
2-16h, it _2 16h, 1t W “«” g’
c (R 2 i s
. - P A0
R , R \\ 4 ’/// {
SN HO. ,Ai 2 a
N “!3’ R 5
O 4 0
15 An ethynyt compound of formula £ can be obtained for example by Sonogashira coupling

of an appropriate arame 1 with an appropriately substituted arylacetylene 2 to yield the

correapending ethynyl compound 3. Coupling of ethynyl compound 3 with an appropriately
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substituted acid chloride 4 with a base such as pyridine in a solvent like dichloromethane or
coupling with an appropriately substituted acid § with a base such as Hunig’s Base and a peptide
coupling reagent such as HATU or TETU in 2 solvent like DMF yield the desired ethynyl

compounds of general formula 1. 1t is also possible to intraduce the R substituent at a later time

LA

point by alkylation of compounds of formula 1, where &= H.

Scheme 2

N i 1b., HATU or TBTU
! . 2 DO o . \ - - — 3
. ,‘f\\r,,r\i’r"l fa ?}:gni DCM Hunig's Base, DMF f”f F{g’\ R’
i T 2-16h, rt Y
i! 3 e Of — W s \.(r ~R?
X7y 3R . ' g i
¢ B E‘- D\J ¥ )\ -y
\/ R\R NV
1 o “\n/' \FQ" ) 5"3(—3\\ W,f{ipz - 5
M=l Br i G O 5
A=l Bl
2. Bis-(tpp)-Pd(CI2 R R} R
5{:\‘.3\{ TPD CUA ‘Y\ N\ /}( 5
THEord “‘Mr 2-16h, 70° \Jf\{\ '\r{ \ﬂ/ <
- /U O
;f};;/ i
e 2 !
R :
2

g

{enerally speaking, the sequence of steps used to synthesize the compounds of formula 1
10 can also be modified in certain cases, for example by first running the amide coupling to form an
appropriately substituted ammde derivative ¢ followed by Sonogashira coupling with an
appropriately substituted arylacetylene 2 using procedures similar to those described in scherne
L. Introduction of the R substituent can also be realized at various points in the syathetic

sequence via alkylation of the corresponding intermediate where B= 1

LA
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Scheme 3

1. Bis-(ipp}-Pa(INCL, NS,
r,N\ S P EtN, TPP, Cul T
P v THF, 3h reflux AN
\y’N ) . /"/// 8
] 5 R
7
Q.6 R
2. mCPBA 'N:z:'}/s\ 3 M, THF N _NH
CH,CL, 4h rt E 3h refiux - @1/
Uy M . ﬂ !
Pﬂx“; =R .;:‘f::" T
) 9 7R R 11
10
T . HATU or TBTU P
4a. Pyridine, DUM Hunig's Base, DMF Ry R
2-16h, 1t 2-16h, it N N A o
5 or ) B & ; F
RJ 3 _—93 3 - w.\j;’,N O
\R RN R i
O, A5 2 HO. AL 7
A Ml i 2
Mﬂ/< a R : B
G 4 O 5

An ethynyl pyrimidine compound of formula I8 can be obtained by Sonogashira
5 coupling of an appropriately substituted arylacetylene 2 with 5-brome-2-methylsulfanyl-
pyrioadine 7 to yield the corresponding methansulfany! derivatives 8. Oxidation of the thicether
compound with an oxidizing agent such as mCPBA in a solvent like dichloromethane yields the
corresponding sulfonyl derivative 3, Reaction of the sulfonyl derivative with an appropriately
substituted amine 18 in the presence of base such as triethylamine in a solvent like THE vields
10 the desired (S-phenylethynyl-pyrimidin-2-yl-amine 11. Coupling of compound 11 with an
appropriately substituted acid chloride 4 with a base such as pyridine in a solvent like
dichloromethane or coupling with an appropriately substituted acid 5 with s base such as
Hunig’s Base and a peptide coupling reagent such as HATU or TBTU 1 a solvent like DMF

vield the desired ethynyl pyrimidine compounds of general formula 15,

25
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1. Bis-(tpp)-Pd{itCl,
EtN, TPP, Cul

Y Y
A P "
\ﬂ + g THF, 3h reflux

pr U 2

1 - 3 ¥
e Ry R
XY= Hal N

i
O

o

-
o

o

. “rf/f\“Rg ’/'

- —
e 20 G0, xaniphos
P {dba),, toluens
Th 80

R= aikyl

PR P20I TGS

05,00, Toh | B R R
5-16h, 100°C A2

In certan cases it is also possible to selectively resct a dihalogenated compound 12 with an

acetylene derivative 2 fo yield the adduct 13. The amido group can then be directly introduced

{Buchwald) reaction (Y7 = preferably Bror 1), The R group can be introduced either directly in

the cow

pling step or via alkytation of compounds of general formula -1

via 2 nucleophillic addition (Y7 = nreferably CL Py or a Palladium catalvzed counling
I i ) pang

on X and Y’ the sequence of reactions can be inverted by first introducing the amide group

iollowed by the Sonogashira reaction (X = 1, Br, 1 preferably Br, 1) to introduce the acetylene

motety.

Of course, depending
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R R R 1. Bis-{iop)-Pd{IDCL I
Vo N Vo ELN, TPP, Cul ORRR
WS R THF or DMF, 2-16h 70°C T N
NP 8] j[
X7V P Vo UNe
/,Si# /S\i\
;= - A
X =Cl, Br, | N 45
2. Bis-(ipp}-Pd{IHCH, !:Q =Y ,.RS'
ELN, TPP, Cul, TBAF Yo N '\gm ,
THF or DMF, 1h 70°C ‘v’ﬁ =T \Tf/ R
J/”,'-/ a.vw;,U 9]
Hal R
iRt I
R
16 i
Compounds of formula T can be obtained by Sonogashira coupling of an appropriately
5 substituted amide derivative 6 with ethynylirimethylsilane 14 fo vield the corresponding 5-

irimethylsilanylethynyl- derivatives 15, Sonogashira coupling with in-situ desilylation of 15 and
an appropriately substituted aryl-halogenide 16 vields the desired compounds of formula

{scheme 5).

10 Last of Examnles:

. Structure Mame ECs (M) | Bt (%)

mGlaSPAM

E/NQ'T/N\H/\/ 2,2-Dhimethyl-N-(5-

i \.
i /,,/,;f)\-/) © phenylethynyl-pyridin-2- 19 72
S
L vi-propionamide

)

I/Nw,N

o N-{5-Phenylethynyl-

Phenylethynyl

’ / - . 70 5
ﬂ \j pyridin-2-yh-butyramide

-
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N"«b N’\ P
U g}(\ Pentancic acid {5-
i
3 FI/Y/ vhenylethynyl-pyridin-2- 48 84
M .
yi-amide
N N 3 Methyl-No(5
J \,( e S-Methyl-N-(5-
= e v T e e 1y )
4 . phenylethynyl-pyridin-2- /1 83
i,
@]’, vipbutyramide
N ~ o
| 7/ T L (RE)-2-Methyl-pentanoic
5 = w0 14s -
) 1/% i acid {5-phenylethynyl- 48 15
| . :
N oyridin-2-yiramide
Mo A - I MethvloepHanuio N €
@ s 2-Methyigulfanyl-N-(5-
-, : / O -
6 . & phenylethynyl-pyridin-2- 18 47
o e
_/— ylj-acetamide
Al 2,2-Uimethyl-N-{5-
i
7 " Lon o phenyiethynyl-pyrirmidin- 36 59
g
L _ 2-yh-propionanmde
! \
/,NCYN P 2,2, 0-Trimethyl-2-{ 5-
\ 9 , ,
& N o phenylethynyi-pyrimidin- 52 74
,:b:‘\(// i
13\ P Zeyi-pronionamide
N'N%KN“T ~ 2, 2-Dnmethyl-MNe(6-
L . )
9 e phenylethynyi-pyridazin- ) 73
(e u .
{ - J-yh-propionanmide
j 2-Methoxy-MN-(5-
10 i ,4/’ vhenylethyoylb-pyridin-2 49 43
® amide
F yh-acetamide




W 2813050466

POTERZH12/469505

17~
T 3_ . -'\_‘ . -
o /\/\/ ™M-5-(3-Fluoro
M E phenylethynyh-nyridin-2-
1 z . 15 44
' \B/\j/ yij-2,2-dimethyl-
i propicnamide
fNa‘:- N N o 2-Methoxy-2-methyl-T4-
ol
12 ,2;,/’ ~ {S-phenylethynyl-pyridin- 77 68
R o ) .
ki\ /j/ 2-yD-propionamide
\ N-[5-(3-Fluore-
A N\l/“o/ ..
_ I f é phenylethyoyh-nyridin-2-
13 T ’ ) a5 54
r\ﬂ/’*‘a - yvi]-2-methoxy-2-mothyl-
7 propionamide
MN-[5-(2, 5 uoro-
J\/N_‘ ,N\HXO/’
o phenylethynyD-pyridin-2-
14 P _ ] | 54 47
R gi-2-methoxy-2-methyl-
i .
oE propionamide
i N—{':Sn(L‘ﬁmifhiﬂ'ro_
NN
7T
) 0T F | phenylethynyl-pyrdin-2-
15 o~ O s 19 46
CF\FE/:-.;r/‘ yil-3,3, 3¢rifluoro-2,2-
o
- dimet hyi propienamide
\/ N-T6-(3-Chloro-
NN
' phenylethynyl)-pyridazin
| phenylethynyh-pyridazin-
16 # 0 7 43
l Tl ,,/42’/ 3.911-2 2.dimethv i ’
IE\ = 3-yi]-2,2-dimethy!
| & propionamide
Fxnerimental Section;

mten 1:

L2~ ety i

S-Phenviethvavi-nyridin

Example 1

2-ylamine

wytethynykpyridin-Z-yl

Foropisnamide

E ¥
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A
I
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Big-(triphenylphosphine)-palladium{iDdichloride (480 mg, 0.68 mmol, 0.05 equiv.) was
dissolved i 50 mi THE. (3 g, 13.6 mmeol} 2- Amino-5-iodopyridine and phenylacetyienc (2.79 g,
7.3 mmol, 2.0 equiv.} were added at room temperature. Triethylamine (5.58 mi, 40.9 mmol, 3
cquiy.), triphenylphosphine (111 mg, 041 mmol, 0.03 equiv.) and copper(Dicdide {70 mg, 0.41
mmaol, .03 equiv.) were added and the mixture was stirred for 2 hours at 65°C. The reaction
mixture was cooled and extracted with saturated NaHCOs; solution and three times with ethyl
acetate. The organic tayers were combined, dried over sodium sulfate and evaporated to dryness.
The crude product was suspended in dichloromethane, filtered and the solid evaporated to
dryness. The desired S-phenylethynyl-pyridin-2-yiamine (1.6 g, 62 % vield) was obtained ss a

light vellow sohd, MS: m/e= 1953 (M+H")

Step 2: 2 2-Prmethyl-IN-(S-phenviethynyl-pyridin-2-v-propionaraide

Mg N x/
P
T
o

(65 mg, .33 mmol} 5-Phenylethynyl-pyridin-Z-ylamine (Example 1, step 1) was dissolved in

dichloromethane (3 ml). Pyridine (52 mg, 33 nl, 0.67 mmol, 2 cquiv.) and pivaloyl chloride (48
mg, 50 pl, 6.40 mmeod, 1.2 equiv.y were added and the mixture was stirred for 2 hours af room
temperature. The reaction mixture was extracted with TN HCI solution and twice with
dichloromethane. The organic extracts were combined, dried over sodinm sulfate and evaporated
to dryness. The crude product was purified by flash chromatography on a silica gel column
cluting with heptane:dichloromethane 50:50. The desired 2,2-dimethyl-MN-(5-phenylethynyl-
pyridin-Z-yD-propionamide (40 mg, 43 % yield) was obtained as a light vellow solid, MS: m/e =
279 3 (M+H".

M-(5-Phenyiethynylboyridin-2-yvh-butyramide

L/T b
; “‘“’1/

e
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The title compound was obtained as a white solid, MS

stmilar to that described in Example 1, step 2 from 3
1, step 1) and butyryt chioride.

Exaraple 3

Pentanoic acld (S-phenviethynyi-pyridh

S-phenylethynyl-pyridin-2

POTIEPZO12/069605

svofe = 265.3 (M), using chemistry

~ylamine (Example

2y y-apnide

The title compound was obtained a5 a white solid, MS:
similar to that described in Hxample 1, step 2
{, step 1) and valeryl chioride,

iﬁxaampé’@ 4

The title compound was obtained as a white solid, M

2 from S-phenyiethynyl-pyridin-2

/e = 2793 (M), using chemistry

~ylamine {fixample

yridin-2-yD-butyramide

~ . el . v
S:om/e = 2793 (MY, using chemstry

similar to that described in Example 1, step 2 from 5-phenylethynyl-pyridin-2-viamine (Example

L, step 1) and sovaleroyl chioride.

Example 5

(B5y-2-Methyl-pentanoie acid (S-phonyiethynybpyridin-Z-y]

N
S
o O
=
o
LA
The title compound was obtained as a white solid, MS

similar to that described in Example I, step 2

{, step 1) and (RS)-2Z-methylvaleroyl chloride.

Example 6

Wi p- 1Y

e =

3 (M+H ), using chemistry

from S-phenyiethynyl-pyridi nn’Z~y'! amme (Exarmple

L-Methylsalfanyhb-MN-(S-phenyiethynyipyridin-2-yvD-acetamide
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N_::_/N\ S/
Ppohs
A
] =~
o
Step 1o N-{5-Bromo-pyridin-2-yh-2-methvisulfanyl-acetamide
ML N o
o
B

(1 g, 5.78 mmel) 5-Bromopyridin-Z-amine was dissolved in DMFEF (40 mly and HATU (2.64 g,

A

6.94 mimol, 1.2 equiv.) was added. After 15 minutes at room temperature Hunig’s Base (6.0 ml,
347 mrnol, 6 equiv.) and 2-(methyithioacetic acid (736 mg, 6.94 mmoi, 1.2 equiv.) were added.
The mixture was stirred {or 72 hours at room temperature. The reaction mixture was evaporated
and cxtracted three times with saturated NapCOs solution and three times with ethyl acetate. The
organic layers were extracted three times with 1N HCL selution and evaporated to dryness. The
10 crude product was suspended m pentane, filtered and the solid evaporated to dryness. The
desired MN-(5-bromo-pyridin-2-y1)-2 iy!suifmvi acetamide {312 mg, 21 % vyicld) was

obtained as a yellow solid, MS: m/e = 258 9/260.8 {M+H ),

sten 2 2-Methvlsulfanyl-N-{S-vhenviethvavli-pyridin-2-vi)-acetamide

IJY‘

2

gl

15
The title cornpound was obtained as a white sohd, MS: m/e = 283,17 (M+H"), using chemistry
similar to that described in Example 1, step 1 from N-{5-bromo-pyridin-2-y[-2-methvlsulfanyl-
acetamide (Example 6, step 1) and phenylacetyiene,

26 Uxample 7

2,2-Dimetayl-H-(5-phenylethyayl-pyrimidin-2-yi-propionamide

\1/\’
o

N
/)/‘X//A\{/

Step 1: N-{5-Bromo-pyrimidin-2-v)-2 2 -dimethyl-nropionamide




)
[
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The title compound was obtained as a white solid, MS: m/e = 258.0/259.9 (M+H"), using
chemistry similar to that described in Exaraple 1, step 2 from 2-amino-3-bromopyrimidine and
pivaloyl chloride.

Step 2: 2.2-Dimethyi-N-(5-phenylethynyvi-pyrimidin-2-vi)-nropionamide
. : ViG]

N?\:NEX

o
A

o
The title compound was obtained as a light yellow solid, M5: m/e = 280,17 (M+H™), using
chemistry similar fo that described in Example 1, step 1 from N~{5-bromo-pyrimidin-2-yi}-2,2-

dimethyl-propionamide (Example 7, step 1) and phenylacetyler

Fxample 8

2,2, M- Trimethyl-N-{5-phenylethynyi-pyrimidin-2-yD-proplonamide

,C\r N {<
/

[ =%
s

~

Step 1: 2-Methylsulifanyi-S-phenylethynyl-pyrimnidine
;N \E(,s\
Sl
e

Bis-(triphenylphosphinej-palladium{il)dichloride {120 mg, 0.16 mmol, 0.05 equiv.) were

=

dissolved in 50 ml THF and 5-bromo-2-methylsulfanyl-pyrimidine (840 mg, 4.1 mmol) and
phenylacetylene (410 wl, 4.1 mmol, 1 equiv.) were added at room temperature. Triethylamine
{136 ml, 12,3 mmol, 3 equiv.), triphenylphosphine (28 myg, 0.12 mmol, 0.03 equiv.) and
copper(inodide (19 mg, 0.08 mmol, 0.03 equiv.) were added and the mixture was stirred for 3
bours at 65°C. The reaction mixture was cooled and extracted once with saturated MNaFC O
solution and three times with ethy! acetate. The organic layers were combined, dried with
sodium sulfate, filtered and evaporated to dryness. The crude product was purified by flash
chromatography on silicagel (heptane:ethyl acetate 160:0 -> 50:50). The desired 2-

l\ﬁoihylsu.l’fanyi—5~'p}?w'nyl,ethynyi—pyz‘im‘idfine was obtained as a hight yellow solid {400 mg, 44%),
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b3

Step 2 2-Methanesulfonyi-5-phenylethvnyl-pyrimidine

{360 my, 1.60 mmol) 2-Methylsulfanyl-S-phenylethynyl-pyrimidine (Example &, step 1) was

dissolved m 20 mi of dichloromethane and 3-chloroperbenzoic acid (870 mg, 3.50 mmel, 2.2

LA

equiv.) was added in several portions at 0-3°C. The reaction mixture was stirred for 4 hours at
ropm temperature. Saturated NaHCO, solution was added and the mixture was extracted three
tires with ethyl acetate. 'The organic exiracts were dried with sodium sulfate, filtered and
evaporated. The crude product was purified by flash chromatography on silicagel
{dichloromethane}. The desired Z-methancsulfonyl-S-phenylethynyl-pyrimidine was obtained as
10 a white solid (400 mg, 57%), MS: m/e = 2592 (M+H").

g

Step 3 Methyl-(5-phenyiethynyl-pyrimidin-2-yi)-amine

M. M

S
N
S

/\////’:;

R

)

e
{100 mg, .38 mmolj 2-Methanesullonyl-5-phenyiethynyl-pyrirnidine (Sxample 8, siep 2)

{5 methylamine ;ydmd‘;ond; {57 mg, 0.77 mmol, 2 equiv.y and BN (220 1l 1.55 mmel, 4 cquiv.)
were suspended ool THE and stiveed for 1 hour at 65°C. The reaction mixture was
concentrated in vacuo and the residue was purified by flash chromatography by directly loading
the crude material onto 2 silica gel columy and eluting with (heptane:eiby! acetate 100:0 >
G:100). The desired methvi-{5 ---ph_smy!c-'z'th_ynylwpyrimidiwffl~y‘£.}v~am'jnc was obtained as a while

20 solid (38 mg, 47 %), M8 m/e = 210.2 (M+H ).

.

atep 4; 2 2.8 Trimethvl-N-(3-phenyiethvovi-pyrimudin-2-vi-propionamide

"The title compound was obtained ag a white solid, MS: m/e = 20940 (M+H"). using chernistr
] : L b 2 Y

L

-
LA

simnilar to that described in Example 1, step 2 from methyi-(S-phenylethvoyl-pyrimidin-2-vi)-

amine (Example 8, step 3) and pivaloyl chioride.
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Exampls §

%

2,2-Dimethy-M-{6-phenviethynvlpyridazin-3-viy-propionamide

N
SN
Penal
f\é =

N

To a suspension of 3-chloro-0-{phenylethynylipyridazine (CAS 77778-15-5) (200 mg, 0.93
5 mmolyand pivalamide (113 mg, 112 mmol, 1.2 equiv.) in 4 ml of toluene were added cosium
carponate {304 mg, 1.12 mmol, 1.2 cquiv.). The suspension was heated for 20 hours at 120°C
and then allowed to cool to room temperature. Ethyl acctate (10 mi) was added and the unsoluble
salts were filtered off. After concentration in vacuum, the residue was purified by flash
chromatography eluting with heptane followed by & heptane to 60% ethyl acetate/heptanc

10 gradient to yield 19 mg {7%) of the title compound as a light vellow solid, MS: m/e = 280.2
(W)

Hxample 10

-Methoxy-MN-{5-phenylethyoylbpyridin-2-yi)-acetamide

vjwro
U

15 The title compound was obtained as a white solid, MS: m/e = 267.0 (M+H"), using chemistry

~

similar to that described in Example 1, step 2 from S-phenylethynyl-pyridin-2-vlamine (Example
[, step 1) and 2-methoxyacetyt chloride,

Pxample 11

v g

N-T5-{3-Fluoro-phenyviethynyD-pyridin-2-yij-2,2-dimethyi-propionamide

i

M. N2
DS
O

F\rﬂ\\\ A
1 /T
20 ~F

o1

Step 1 N-(5-Bromo-pyridinZ-v-2 2-dimethyl-propionamide

N\
EE/ N T N . f<

S o]
Br/\\/
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The title compound was obtained as a colorless oil, MS: m/e = 257.1/259.0 (M+H"), using

il

chemistry similar to that described in Example 1, step 2 from 2-amino-5-bromopyridine and

pivaloy! chloride.

Step 4; N 5-3-Fluoro-phenylethynyl-pyridin-2-yi1-2 2-dimethyl-propionamide

N
Cyr

/;f*/
F P z
- [E §T

o

N

The title compound was obtained a5 & yellow solid, MS: m/fe = 2072 (MHH"), using chemistry

similar to that deseribed in Example 1, step 1 from N-(5-bromo-pyridin-2-v1}-2,2-dimethyl-

sropionamide (Example 11, step 1) and 3-fuorophenviacetyiene,
1 7L ; J .

Hxample 12

Methoxy-2-methyl-N-(5-pheaviethyrvi-pyridin-Z-yD-propionamide

M N\\(

(fo“

(100 mg, 0.515 mmeol) 5-Phenylethynyl-pyridin-2-ylamine (Example 1, step 1) was dissolved in

dichloromethane {5 ral) and Z-methoxy-2-methylpropionic acid (91 mg, 0.77 mmel, 1.5 equiv.),

2-bromo-1-cthyl pyridinium fetrafluoroborate (CAS 878-23-9) {211 mg, 0.77 mmol, 1.5 equiv.)

and Hunig’s Base (0.26 ml, 1.54 mnol, 3 equiv.) were added. The mixture was stirred for 14

)

hours at room temperature. The reaction mixture was extracted with saturated Nay(UOs solution

and dichloromethane. The organic layer was dried over sodium sulfate and evaporated to dryoess.

The crude product was purified by prep HPLU to afford the desired 2-methoxy-2-methyl-N-(5-

phenylethynyl-pyridin-2-yl-propicamide {70 mg, 46 % yield) was obtained as a yellow oil, M

mfe = 2952 (M+H,

M-[5-(3-Fluoro-pheaylethynyh-pyridin-d-yil-Z-methoxy-2-methyl-propionzmide

\ -

[

o
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o
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Step 1 N-(5-lodo-pyridin-2-yD)-2-methoxy-2-methyl-propionamide

o X
AT

The title cornpound was obtained as a colorless oil using chemistry similar o that described in

Example 12 from Z-amino-5-iodopyridine and 2-methoxy-2-methylpropionic acid.

Step 2: 2-Methoxy-2-methyl-N-{S-trimethyvisilanylethvrvl-pyridin-2-yl-propionamide

N N -\‘o’
ST
e
N
50

The title compound was obtained as a yellow oil, MS: m/e = 290.8 (M+117), using chernistry
similar to that described in Example 1, step 1 from N-{5-iode-pyridin-2-yD-2-methoxy-2-methyi-

propionamide (Example 13, siep 1) and trimethylsilylacetylene.

Step 3: N-15-(3-Flugro-phenylethynyD-pyridin-2-vil-2-methoxy-2-methy

v g/

l-nropionamide

F. /\///
P

Q—Mcthoxy—ﬂ— thyl-N-{S-trimethylsilanylethynyl-pyridin-2-y-proponamide (Example 13,
step 2) (90 mg, 0.31 mmol) was dissolved i THE (8 ml). 1-Fluoro-3-iodobenzene (83 myg, 0.37
mmol, 1.2 equiv.), BN (130 pd, 0.93 mmol, 3 equiv.}, bis-{triphenviphosphine)-

palladivmdiDydichloride (11 mg, 15 pmol, §.05 cquiv.) and copper(Diodide (1.8 mg, 10 umol,
0.03 equiv.y were added under nitrogen and the mixtore was heated to 70°C. TBAF iM in THF
(370 ul, 037 momel, 1.2 equiv.) was added dropwise at 70°C. The reaction mixture wag stirred
for 1 hour at 70°C, filtered through celite and the flirate evaporated to dryness. The crude
product was purified by flash chromatography with a silica gel column eluting with
heptanereibyl acetate 106:0 -> 90:10. The desired N-{5-(3-fuoro-phenylethynyD-pyridin-2-vi]-2-
methoxy-Z-methyi-propionamide (64 mg, 66% vield) was obtained as a vellow oil, MS: m/e =
313.0 (M+H).

Exampile 14

N[ 502, 5- D Nuoro-phenviethynyD-pyridin-2-vi]-2-methoxy-2-methyi-proplonamide
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26-
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=

The title compound was obtained as a white solid, MS: m/e = 3310 (M+H "), using chemistry
stmilar to that described m Example 13, step 3 from 2-methoxy-Z-methyi-N-{5-
trimethylsilanyicthynyl-pyridin-2-yl-propionarmide (Example 13, step 2) and 1,4-difluoroe-2-
5 iodobenzene.
fxample 15
F[E3-Chiore-phenyiethyay-pyridin-2-vi-3,3,3-trifluore-2, 2-dimethyl-propionamide
‘rf\{

Mo N
F
P

P

step 13,33 Triflnoro-IN-(S-iodo-pyridin-2-yl-2,2-dimethyl-propionamide

i:
_{,NQ{N\TXA
il ] i F
!/’1\._.;;' (S
The title compound was obtained as a yellow oil: m/e = 359.4 (MHHT), using chemistry similar
to that deseribed m Example 12 from 2-ammo-3-iodopyridine and 3,351§~t1‘€ﬂuc)1"0~-2,2m

dimethylpropanoic acid.

15 Step 2: N-[5-(3-Chloro-phenviethynyl-pyridin-2-y1}-3 .3, 3-trifluoro-2 2-dimethyl-propionamide

The title compound was obiaimed as a light vellow oil, MS: m/e = 365.5/367.5 (M+H"), using
chemistry similar to that deseribed in Example 1, step | from 3,3, 3-trtfluoro-MN-(5-iodo-pyridin
2-vh-2, 2-dimethyl-propionamide (Example 15, step 1) and 3-chlorophenylacetyiene.
20
Hxample 16

M-{6-{3-Chigro-phenyiethynyD-pyridazin-3-y1]-2,2-dimethylpropionamids
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i
& 0
Cl =
3
| =
Step i N-{(6-Chloro-pyridazin-3-vh)-2,2-dimethvl-propionamide
X
Sy
)
o’
The title compound was obtained as 2 white sohd, M5 m/e = 214.2/216.2 (M+H "), using

chemstry similar to that described in Example { step 2 from 3-amino-6-chloropyridazine and

pivaloyl chioride.

Step 2: N-[0-(3-Chioro-phenvicthynvl-pyridazin-3-v1-2.2-dimethvi-propionamide
N’N\ N\lfk
///u L O
Cr\h/xj//fc,
S
The title compound was obtained as a light vellow solid, MS: m/e = 314 .5/216.5 (M-+H"), using
| & > £

chernistry simitar to that deseribed 1o Example |, step 1 from N-(6-chloro-pyridazin-3-y-2

dimethyl-propionamide (Example 16, sitep 1) and 3-chiorophenylacetylene.
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Hiclogical Agsay and Data:

) ¢ 34 o .
Intracellular €a” mobilization assay

A monoclonal HEK-253 cell line stably transfected with a ¢cDNA encoding for the human
miGluda recoptor was generated; for the work with mGlu5 Positive Allosteric Modulators
(PAMs), a cell line with low recepior expression levels and low constitutive receptor activity was
lected to allow the differentiation of agonistic versus PAM activity. Cells were cultured
according to standard protocols {(Freshaey, 2000 in Dulbecco’s Modifisd Hagle Medium with
tigh glucose supplemented with | mM ghutamine, 10% {(vol/vol) heat-inactivated bovioe calf
serum, Penicillin/Streptomycin, 30 pg/ml hygromyein and 15 pe/m! blasticidin (all cell culture

reagents and antibiotics from lavitrogen, Basel, Switzerland).

About 24 frs before an experiment, 5x107 cellsiwell were seeded in poly-D-iysine coated,
black/clear-bottomed 96-well plates. The cells were loaded with 2.5 oM Fluo-4AM in loading
utfer (IxHBES, 20 mM HEPES) for { hr at 37°C and washed five times with loadg buffer.
The cells were transferred into a Functional Drug Screening Svystem 7000 (Hamamatsy, Paris,
Francej, and 11 half logarithmic serial difutions of test compound at 37°C were added and the
cells were mcubated for 10-30 min. with on-line recording of fluorescence. Following this pre-
incubation step, the agonist L-glutamate was added to the cells at a concentration corresponding
to ECy (typically around 80 uM) with on-line recording of fluarescence; in order 1o account for
day-to-day variations in the responsiveness of cells, the ECy of glutamate was determined

mmmediately ahead of each experiment by recording of a full dose-response curve of glitamate,

Responses were measyred as peak increase n fluorescence mmus basal (e, fluorescence
without addition of L-glutarnate), normahized to the maximal stimulatory effect obtained with
saturating concentrabions of L-glutamate. Graphs were plotted with the % maximal stimulatory
using XLLL a curve fitting program that iteratively plots the dats using Levenburg Marquardt
dgorithm. The single site competition analysis equation used was v = A -+ ((B-AY{ /00,
where v is the % maximal stimmlatory effect, A is the minimum v, B 15 the maximum vy, C is the
ECs0, x s the log 10 of the concentration of the competing compound and D is the slope of the

curve (the Hill Coefticient}. From these curves the BC s, {concentration at which half maximal

stimnulation was achieved), the Hill coefficient as well as the maximal response in % of the
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maximal stimulatory effect obtained with saturating concentrations of L-ghitamate were
calculated.

Positive signals obtained during the pre-incubation with the PAM test compounds (i.e. before
apphcation of an BCyy concentration of L-glutamate) were indicative of an agonistic activity, the
absence of such signals were demonstrating the lack of agonistic activities. A depression of the
signal ebserved after addition of the ECy concentration of L-glutamate was indicative of an
inhibitory activity of the test compound.

In the list of examples above arce shown the corresponding results for compounds which all have

Bl 160 0M..

The compounds of forrmula (1) and pharmaceutically acceptable salts thereof can be used ag
medicaments, ¢.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
gelatine capsules, solutions, emulsions or suspensions. However, the administration can also be
effected rectally, e.g. in the form of suppositories, or parenterally, .. in the form of injection

sohutions.

The compounds of forumla (1) and pharmaceutically acceptable salts thereof can be
processed with pharmacentically mert, inorganic or organic carviers for the production of
pharmacentical preparations. Lactose, corn starch or derivatives thereof, tale, stearic scid or its
salts and the like can be used, for example, as such carviors for tablots, coated tablets, dragées
and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable
oils, waxes, fats, semi-solid and Hguid polyols and the like; depending on the nature of the active
substance no cairiers are, however, usually required in the case of soft gelatine capsules. Suitable
carriers for the production of solutions and syrups are, for example, water, polyols, sucrose,
mvert sugar, ghicose and the like. Adjuvants, such as alcohols, polyels, glycerol, vegetable oils

nd the like, can be used for squecus injection solutions of water-soluble salts of compounds of
tormmla (I}, but as a rule are not secessary. Suftable carriers for suppositories are, for example,

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

In addition, the pharmaceutical preparations can contain 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.



10

20

WO 213/950460 PUL/ERIOIZ/060605
-30-

As mentioned carlier, medicaments containing a compound of formula (1) or
pharmaceutically acceptable salts thereof and a therapeutically inert excipient are also an object
of the present invention, as s a process for the production of such medicaments which comprises
bringing onc or more cormpounds of formula § or pharmaceutically acceptable salts thereof and,
it desired, one or more other therapeutically valuable substances into a galenical dosage form

together with one ot more therapeutically inert carriers,

As further mentioned earbier, the use of the compounds of formula (1) for the preparation of
medicaments useful in the provention and/or the freatment of the gbove recited diseases is also an

object of the present invention,

The dosage can vary within wide limits and will, of course, be fitted to the individual
requiremnents in each particular case. In general, the effective dosage for oral or parenteral
administration is between 0.01-20 my/kg/day. with a dosage of 0.1-10 mg/ kg/day being
preferred for all of the ndications described. The daily dosage for an adult human being
welghing 70 kg accordingly lies between 6.7-1400 mg per day, preferably between 7 and 700 mg

per day.
Pharmacentical comnpositions comprising compounds of the invention:
Tabiets of the following composition are produced in a conventional manner:

mg/Tablet

Active mgredient 60
Powdered. lactose 95
White corn starch 35
Polyvinytpyrrobidone 8
MNa carboxymethylstarch 10
Magnesium stearate 2

Tablet weight 250
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Claims

1. Fihynyl derivatives of formuda A, 1B and 1D
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wherein
R is phenyi or heteroaryl, which are optionally substituted by halogen, lower allyl or
lower atkoxy;
i is hydrogen or lower alkyl;
R 18 hydrogen, lower alkyi, lower alkoxy, CF; or S-lower alkyl;

23 : - ;
R are independently from each other hydrogen, lower alleyl or lower alkoxy;
or R and R form together a Cas- cycloatkyl-, tetrahydrofuran- or ap oxefane-ring;

or a pharmaceutically acceptable acid addition salf, a racemic mixture, or its coresponding
enantiomer and/or optical 1somer and/or sierecisomer thereoi, with the exception of the
compound N-{5-((1H-pyrrolo[2,3-Blipyndine-2-yDethynyDpyridine-2-yDacetamide.

2. Ethynyl derivatives of formula 1A according to claim 1, which compounds are
2,2-Dimethyi-N-(5S-phenyiethynyl-pyndm-2-yE-propionanide
M-(5-Phenylethynyl-pyridin-2-y-butyramide

Pentancic acid (5-phenylethynyl-pyadin-2-yl}-amide
3-Methyl-IN-(5-phenylethynyl-pyridin-2-yl)-butyramide
(RE)-2-Methyl-pentancic acid (S-phenylethynyl-pyridin-2-yl}-amide
2-Methylsulfanyl-MN-{5-pheaylethynyl-pyridin-2-y)-acetamide
2-Methoxy-N-(S-phenylethynyl-pyridin-2-yi}-acetamide
N-[5-(3-Fluoro-phenylethynyl}-pyridin-2-y1]-2,2-dimethyl-propicnamide
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2-Methoxy-2-meihyl-N-(5-phenylethynyl-pyridin-2-y1)-propionamide
N-{5-(3-Fluoro-phenylethynyi-pyridin-2-vi}-2~methoxy-2-methyl-propionamide
N-{5-(2,5-Diftuoro-phenylethynyl}-pyridin-2-yll-2-methoxy-2-methyl-propionamide or
N-[5-(3-Chioro-phenylethynyl}-pyridin-2-y1}-3,3,3-trifluoro-2,2-dimethyl-proplonanide.

3. Bthynyl derivatives of formula IB according to claim 1, which compounds are
2,2-Dimethyl-N-(5-phenylethynyl-pyrimidin-2-yl-propionamide ot
2,2 M-Triethyi-N-(S-phenylethynyl-pyrimidin-2-yl-propionamide.

Ethyayl derivatives of formula 1D according to claim 1, which compounds ar
2-Dimethyl-N-(6-pnenyiethynyl-pyndazin-3- y!‘ oropionamids or

2,
NJ6-(3-Chioro-phenyiethynyl)-pyridazin-3-vi}-2, 2-dimethyl-propionamide

5. A process for preparation of a compound of formula I as deseribed in any one of
claims 1 to 4, comprising the variant

ay reacting 2 compound of formula
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to a compound of formulas
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wherein the substiluents are described i claim 1, or
if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salls, or

b} reacting a compound of formulas
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~34.
wherein the substituents are described in claim 1, or
if desired, converting the compounds obtained info pharmaceutically acceptable acid addition
salts, or

¢) reacting a compound of formulas

A 13A, R 3Bor R 130

with a suitable compound of formula
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to a compound of formulas
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wherein the substifuents are described in claim 1, or
if desived, converting the compounds obtained info pharmaceutically accepisble acid addition
salts.

6. A compound according to any one of ¢laims 1 — 4 for use as therapeutically active

substance,

7. A pharmacentical composition comprising at least one of the compounds according

o any one of claims 1 to 4 as well as s pharmaceutically acceptable salt.

AMENDED SHEE
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8. A compound of any one of claims 1 — 4 when applicable as mixtures of
snantiorners, diastereomers, or in enantiomerically pure form, as well as Hs pharmaceutically

acceptable sali, for use as a medicament.

9. The vse of a compound according to any one of ¢laims 1 o0 4 as well as ils
pharmaceutically acceptable salt for the manufacture of a medicament for the treatment or
prevention of diseases celating to allosteric modulators of mGluR’ recentors,

10, A comapound according lo any one of claims 1- 4 for use in the treatment or

prevention of schizophrenia, cognitive diseases, frapile X syndrome or autism.
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