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N-PROP-2-YNYL CARBOXAMIDE DERIVATIVES AND THEIR USE AS TRPA1 
ANTAGONISTS 

TECHNICAL FIELD 

The present disclosure relates to pharmacologically active arylamide derivatives, or 
pharmaceutically acceptable salts and esters thereof, as well as to pharmaceutical 

5 compositions comprising them and to their use in the treatment of diseases linked to the 
activation of the TRPA1 (Transient Receptor Potential subfamily A, member 1) receptors. 

BACKGROUND OF THE INVENTION 

Human TRPA1 was first cloned from lung fibroblasts. TRPA1 was functionally 
\ Is. * • r.U" I. t i A' ; 

characterized as a calcium permeable nonselective cation channel that is selectively 
10 localized to pain sensing peptidergic unmyelinated sensory neurons, which coexpress 

TRPV1, substance P and CGRP. TRPA1 exists in both peripheral and central terminals of 

sensory neurons., ̂ ^no acid segyenee comparison revealed that TTflPA.l. is a. member of the 
transjent jeceptQr potential ion channel superfamily. A recent study finds a somewhat 
brpader expression of TRPA1 even in myelinated fibers. 

15 Studies in healthy animals suggest that TRPA1 is not activated under physiological 

conditions. Acute administration pfTRPAl agonists such as mustard oil and 
cinnamaldehyde to the skin causes acute pain and nocifensive behavior in healthy animals 

and ;mani S6ver£a p^thophysioldgicM conditions such as acute and chronic neuropathic pain, 
diiabetes,' cancer, ;inflkmmatioh, asthma, arthritis, migraine, osteoarthritis, sleep deprivation, 

20 and bladder dysfunction are known to have increased production of endogenous reactive 

compounds such as 4-hydroxynonenal, acetaldehyde, hydrogen peroxide, prostaglandin J2, 

prostaglandinA2,methyIgIybxaL, which are known to act as TRPA1 agonists.'Interestingly, 

several TRPAT agonists also can be produced through an oxidative stress-related non-

enzymatic route: 

25 TRPA1 is a nonselective Cation chanriel with substantial calcium permeability. TRPA1 is 

activated through an'unusual mechanism in which reactive compounds biM covalently to 

cysteine and lysirie ^mino acid residue^ in the N-terminus of the channel protein.1 

Pathophysiological sustained TRPA1 activation by reactive agonists in sensory neurons may 



WO 2014/053694 PCT/FI2013/000034 

2 

result in axoplasmic calcium dysregulationwhich causes peripheral axonopathy. 

Axonopathy is a common diagnostic finding in chronic pain patients and patients suffering 
from work-related exposure4o neurotoxic compounds. Axonopathy of sensory neurons is 
often diagnosed in diabetic patients, who suffer from chronic pain, mechanical 

5 hypersensitivity, erectile dysfunction, impaired wound healing, numbness, and at later stage, 
from leg amputations. 

Activation of presynaptic TRPA1 facilitates glutamate release from axon terminals of 
sensory neurons in the spinal cord. Enhanced glutamate release is shown to cause central 
pain and secondary mechanical hypersensitivity. Spontaneous pain, secondary mechanical 

10 hypersensitivity, and mechanical hyperalgesia are common symptoms of neiiropathic pain 
patients. Recently, human TRPAl gain-of-function mutation carriers were discovered and 
shown'to have enhanced secondary hyperalgesia to peripheral TRPA1 stimuiation, which 

confirms the itole of spinal TRPAl in processing of secondary hyperalgesia; A recfeiii study 
revealed that spinal T&PA; 1 plays a key fole in neurogenic inflatiimation reiflex, which is 

15 evoked by: peripheral injury; Neurogenic inflammation is enhanced in several diseases Such 

as fibromyalgia, migraine, complex regional pain syndromes, pain in and around the eye, 

and urticaria. 

TRPA1 activation iri thfe giastrxjihteriinal tract has been shown to release serotonin from: 

enterochromaffin cells. Increased serotonin release induces hypermotility of the gilt. 
20 Treatment of cancer with reactive compounds increases plasma serotonin level, which is 

well known to induce nausea arid vomiting. TRPA1 activation in airways has been shown to 

contribute to sensory neuronal hypersensitivity in several airway diseases such as chronic 
cough, asthma, and chronic obstructive pulmonary disease. TRPAl activation has been 

shown to release noradrenaline from superior cervical ganglion sympathetic neurons. 

25 Several cardiovascular disorders such as cardiac dysrhythmias and high blood pressure, are 

well known to be caused by increased plasma noradrenaline level. TRPAl has been shown 

to play a critical role in histamine-independent itch transduction, TRPAl activation has been 

shown to result in cold hypersensitivity. Cold pain is a common symptom present in several 

disease conditions such as dental pain, fibromyalgia, complex regional pain syndrome, 

30 cancer pain, and neuropathic pain. Selective TRPAl modulators can be used for treatment of 

a large number of acute and chronic TRPAl activation-dependent diseases and symptoms, 



WO 2014/053694 PCT/FI2013/000034 

3 

Various TRPAl modulators have been described earlier, for example, in the international 

publications WO 2009/118596, WO 2009/144548, WO 2009/147079, WO 2010/004390, 

WO 2010/075353, WO 2010/109287, WO 2010/109329, WO 2010/109328, WO 
2010/109334, WO 2010/125469, WO 2010/132838, WO 2010/138879, WO 2010/141805, 

5 WO 2011/043954, W02011/132017, W02011/114184 and W02012/085662. 
W02004/060286 discloses certain benzamide derivatives for the treatment of pain and 

traumatic injury. 

SUMMARY OF THE INVENTION 

An object of the present disclosure is to provide novel TRPAl modulators that can be used 

10 for the treatment of disorders, conditions, or diseases mediated by TRPAl.activity. , 
Accordingly, an object of the present disclosure is to provide,further compounds, to be used 
as TRpAl modulators in the treatment of mammals. Furthermore, pharmaceutical 

composition? comprising -the presently disclosed compounds are alsp provided,.,. . , 

The TRPAl modulators of tHe present disclosure have an enhanced potency and/or 

15 improved nietabcilic stability and/or improved solubility. 

DETAILED DESCRIPTION OF THE INVENTION 

The present disclosure relates to novel TRPAl modulators having the general formula I, 

wherein r'': ' : ' • • ' : • 
20 A and B fofm, together With the atoms to which they are attached, 

wherein the atoms marked with * and *' are bonded to the parent molecular moiety; 
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X is CR5 or N; 

Y is CR<5 or N; 
Z is CR4 or N, provided that when Y or X is N, then Z is not N; 

Ri is (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, (Ci-C6)alkoxy(Ci-C6)alkyl, halo(Ci-
C6)alkoxy(CrC6)alkyl, (Ci-C6)alkyl-S-(CrC6)alkyl, heterocyclyl, heterocyclyl(Ci-C3)aIkyl, 
phenyl, phenyl(Ci-C3)alkyl, or phenoxy(Ci-C6)alkyl, wherein said cyclo(C3-C6)alkyl, 
heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

independently being halogen, (Ci-C5)alkyl, halo(Ci-C5)alkyl, (Ci-C5)alkoxy, cyclo(C3-

C6)alkyl, CN, halo(Ci-C5)alkoxy, (Ci-Cs)alkyl-S-, (Ci-C5)alkyl-(S=0)-, (Ci-Cs)alkyl-
(0=S=0)-, (Ci-C3)alkylamino or di(CrC3)alkylamino; 

R.2 is (Ci-Cg)alkyl; ; 
R3 is (Ci-QOalkyl; 

R4 is H, halogen, (Ci-C6)alkyl, (CrC6)alkoxy, halo(Ci-Q)alkyl, halo(Ci-C6)alkoxy, (Ci-

C6)alkoxy(Ci-C6)alkoxy, (Ci-C6)alkyl-S-, (C1-C6)alkyIamino, halp(Ci-C6)aljkylaxnino, (Ci-

C6)alkyl(C=0), CN, or heterocyclyl; 

Rs is H, halogen, (C)-C6)alkyl, cyclo(C3-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, (.Ci-
C6)alkoxy(Ci-C6)alkyl, halo(Ci-C6)alkoxy, (CrC6)alkoxy(Ci-C6)alkoxy, (Ci-C6)alkyl-S-, 
(CrC6)a|kyl-(S=0)-, (Ci-C6)alkyl-(0=S=0)-, halo(C1-C6)alkyI-S-, halo(CrC6)alkylamino, 
(Ci-C6)aIkyl-(C=0), or CN; and 

Rg is H, halogen, (Ci-C6)alkyl, or halo(Ci-Cg)alkyl; 

or Rj and R.6 form, together with the atoms to which they are attached, a condensed 5 or 6 

membdred saturated or unsaturated heterocyclic ring containing, in addition to the nitrogen 

atom to which Ri is attached, 0 or 1 further heteroatom selected from N, O, and S, wherein 
said heterocyclic ring is unsubstituted or substituted with 1 or 2 substituent(s) each 

independently being (Ct-C2)aikyl or halogen; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 

condensed 5, 6, or 7 membered saturated or unsaturated carbocyclk: ring or a condensed 5, 
6, or 7 membered saturated or unsaturated heterocyclic ring containing I or 1 heteroatom(s) 

selected froni N, O, arid S, wherein said carbocyclic or heterocyclic ring is unsubstituted or 
substituted with 1 or 2 substituent(s) each independently being (Ci-C2)alkyl or haElogen; 

or a phaimaCeutically acceptable salt or ester thereof; 

with the proviso that the compound is not 2-(methylamino)-iV-(2-methylbut-3-yn-2-
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yl)benzamide or 7V-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide. 

In at least one embodiment, 
A and B form, together with the atoms to which they are attached, 

O", O". o. o-
* , 

5 wherein, 

X is CR.5 or N; 

Y is CR6 or N; 
Zis CR4 or N; 
Ri is (CrC6)alkyl, cyclo(C3-C6)alkyl, halo(CrC6)aIkyI, (C r C6)alkoxy(C 1 -C6)alkyl, halo(Ci-

10 C<0alkoxy(C 1-C6 jalkyl, heterocyclyl, heterocyclyl(Ci-C3)alkyl, phenyl, phenyl(Ci-C3)alkyl, 
or phenoxy(Ci-C6)aikyl, wherein said cyclo(C3-C6)alkyl, heterocyclyl, or phenyl is 
unsubstituted or substituted with 1 or 2 substituent(s) each independently being halogen, 

(Ci-C3)alkyi, halo(Ci-C3)alkyl, (CrC3)alkoxy, cycIo(C3-C6)alkyl, or CN; 

R2 is (Gi-CeJalkyl; 
15 R3 is (CrC6)alkyl; 

R» is H, halogen, (Ci-Ce)alkyl, (Ci-Cg)alkoxy, halo(CrC6)alkyl, CN, or heterocyclyl; 
R5 is H, halogen, (Q-C6)alkyl, (CrC6)alkoxy, halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, (Cr 

C6)alkyl-S-, or CN; and 
R6 is H or halqgen; 

20 or R; and R^ form, together with the atoms to which they are attached, a condensed 5 or 6 
membered saturated or unsaturated heterocyclic ring containing, in addition to the nitrogen 
atom to which Ri is attached, 0 further heteroatoms, wherein said heterocyclic ring is 
unsubstituted or substituted with 2 substituent(s) each independently being (Ci-C2)alkyl; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 
25 condensed 5,6, or 7 membered saturated heterocyclic ring containing 1 or 2 heteroatom(s) 

which are O, wherein said heterocyclic ring is unsubstituted. 

In another embodiment, A atid B form, together with the atoms to which they are attached, 
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wherein, 

X is CR5 or N; 
Y is CRe or N; 

5 Z is CR4 or N; 

Ri is (Ci-QOalkyl, cyclo(C3-C6)alkyl, haIo(Ci-Ce)alkyl, (Ci-C6)alkoxy(Ci-C6)alkyl, halo(Cr 

Q)alkoxy(Ci-Q)alkyl, heterocyclyl, heterocyclyl(Ci-C3)alkyl, phenyl, phenyl(Ci-C3)alkyl, 
or phenoxy(Ci-C6)alkyl, wherein said cyclo(C3-Ce)alkyl, heterocyclyl, or phenyl is 
unsubstituted or substituted with 1 or 2 substituent(s) each independently being halogen, 

10 (CrC3)alkyi, haio(Ci-C3)alkyl, (Ci-C3)alkoxy, or cyclo(C3-C6)alkyl; 

R.2 is (Ci-C6)alkyl; 
R3 is (CrCe)alkyl; 

V ' • i : • _ -

R4 is H, halogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Q-C6)alkyl, CN or heterocyclyl; 

R5 is H, halogen, (CrC6)alkyl, (Ci-Ce)alkoxy, halo(Ci-C6)alkyl, hal0(Ci-C6)alk0xy, (Cr 
15 C6>alkyl-S-, or CN; and 

R6 is H or halogen; 
or Ri and R6 form, together with the atoms to which they are attached, a condensed 5 or 6 
membered saturated or unsaturated heterocyclic ring containing, in addition to the nitrogen 
atom to which Ri is attached, 0 further heteroatoms, wherein said heterocyclic ring is 

20 unsubstituted or substituted with 2 substituent(s) each independently being (Ci-C2)alkyl; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 
condensed 5, 6 or 7 membered saturated heterocyclic ring containing 1 or 2 heteroatom(s) 

which are O, wherein said heterocyclic ring is unsubstituted. 

In another embodiment, • ' ' • 

25 X is CR5 or N; 
Y is CR6 or N; ' 

ZisCR4", '•'•'V.- ,1"'' 
Ri is (CrC6)alkyl, cyclo(C3-C(5)aIkyl, halo(CrC6)alkyl, (CrC6)alkoxy(C,-C6)alkyl, halo(C,-

C6)alkoxy(Ci-C6)alkyl, or phenyl, Wherein said cyclo(C3-C6)alkyl, or phenyl is unsubstituted 
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or substituted with 1 or 2 substituent(s) each independently being halogen, (Ci-C3>alkyl, or 
(CrC3)alkoxy; 

R2 is (Ci-C3)alkyl; 
R3 is (Ci-C3)alkyl; 

5 R4 is H, halogen, (Ci-C4)alkoxy, or halo(CrC4)alkyl; 
R5 is H, halogen, (Ci-C4)alkyl, (C]-C4)alkoxy, halo(Ci-C4)alkyl, halo(Ci-C4)alkoxy or '(Ci-

C4)alkyl-S-; and 

Rg is H or halogen; 

In another embodiment, 

10 Xis CR5 orN; 
YisCRebirN; ' : -v- ' • v.. : ' ':v • ; 

Zis CR4;' 
Ri is, (CrC6)alkyI, cyclo(C3-C6)alkyI, halo(Ci-C6)alkyl, or phenyl, wherein said cycIo(C3-
C6)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

15 independently being halogen, (Ci-C3)alkyl, or (Ci-C3)alkoxy; 
R2is(CrC3)alkyl; r,, 

R3 is (CrC3)alkyI; 
R4 is H, halogen, (Ci-C4)alkoxy or halo(Ci-C4)alkyl; 
R5 is H, halogen, (Ci-C4)alkyl, (Ci-C4)alkoxy, halo(Ci-C4)alkyl, halo(Ci-C4)alkoxy or (Ci-

20 C4)alkyl-S-; and 
R6 is H or halogen. . r . 

In another embodiment, 
XisCRs; •• : ; ' 

YisGRe; • ; "r' : - ' 

25 ZisCR4; ;""n ' 

Ri is, (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(C]-C6)alkyl, or phenyl, wherein said cyclb(C3-
C6)alkyl, 6r phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

independently being halogen, (Ci-C2)alkyl, or (CrC2)alkoxy; 

R2 is (CrC2)alkyl; 

30 R3 is (Ci-C2)alkyl; 
R4 is H, halogen, (CrC2)alkoxy or halo(Ci-C2)alkyl; 
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Rs is H, halogen, (Cr-C2)alkyl, (Ci-C2)alkoxy, haIo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or (Ci-

C2)alkyl-S-; arid 

Re is H or halogen. 

In another embodiment, 
5 X is CR5; 

Y is N; 

Z is CR4; 
Ri is, (CrC6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-Q)alkyl, or phenyl, wherein said cyclo(C3-
C6)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

10 independently being halogen, (Ci-C2)alkyl, or (Ci-C2)alkoxy; 
R2 is (Ci-C2)alkyl; : . ; • 

R3 is(Ci-C2)alkyl; 

R4 is H, hai6gehr(Ci-C2)aikoxy or halo(Ci-C2)alkyl; and 

R5 is H, halogen, (Ci-C2)alkyl, (Ci-C2)alkoxy, halo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or (Q-

15 C2)alkyl-S-. 

hi another embodiment, 

Xis CR5 or N; 
Y is CR6 or N; ; • -...-.-i"'--

ZiS CR4; ' ;l' !' 
20 Ri is phenyl; Wherein said phenyl is unsubstituted or Substituted with 1 or 2 substituent(s) 

each independently being halogen, (Ci-C3)alkyl or (Ci-C3)alkoxy; 
R2 is (CrC3)alkyI; 

R3 is (Ci-C3)alkyl; ' 

R4 is H, halogen, (Ci-C4)alkoxy,or halo(Ci-C4)alkyl; 
25 R5 is H, halogen, (Ci-C4)alkyl, (Ci-C4)alkoxy, halo(Ci-C4)alkyl, halo(Ci-C4)alkoxy, or (Ci-

C4)alkyl-S-; and 
R6 is H or halogen. 

In yet another embodiment, 

X is CR5; 
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Z is CR4; 
Ri is phenyl, wherein said phenyl is unsubstituted or substituted with 1 or 2 substituent(s) 

each independently being halogen, (Ci-C2)alkyl or (Ci-C2)alkoxy; 

R2 is (Ci-C2>alkyl; 
R3 is (C1-C2)alkyl; 

R4 is H, halogen, (Ci-C2)alkoxy or halo(Ci-C2)alkyl; and 
Rs is H, halogen, (Ci-C2)alkyl, (Ci-C2)alkoxy, halo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or (Q-
C2)alkyl-S-. 

In a further embodiment, X is CR5, Y is N, and Z is CR4. 

In another enibOdiment, X is CR5, Y is CR6, and Z is CR4. 

In yet another embodiment, the compound of formula I is 5-fluoro-A^-(2-methylbut-3-yri-2-
yl)-i-(3,3,3-frifluoroprdpyiahnnb)nicotinamide, AT-(2-methylbut-3-yn-2-yl)-5-
(tnflubrometh'yI)-2-(3,3,3-trifluoropropylamino)nicotinamide, 5-chloro-./V-(2-methylbut-3-
yn-2-yl)-2-(propylamino)benzamide, 5-chloro-2-(isopropylamino)-Ar-(2-methylbut-3-yn-2-
yl)benzamide, 5-chloro-2-(2,2-difluoroethylamino)-7V-(2-methylbut-3-yn-2-yl)benzamide, 
iV-(2-methyibut-3-yn-2-yij-7-(3,3,3-trifluoropropylamino)-2,3-dihydrobenzoib][l,4]dioxine-
6-carboxamide, 6-(isobutylamino)-JV-(2-methylbut-3-yn-2-yl)benzo[d][ 1,3]dioxole-5-
carboxamide, 8-(isobutylamino)-N-(2-methylbut-3-yn-2-yl)-3,4-dihydro-2H-
benzo[b][l,4]dioxepine-7-carboxamide, 7-(isobutylamino)-iV-(2-methylbut-3-yn-2-yl)-2,3-
dihydrobenzo[b]['l,4]dioxme-6-carboxamide, 2-(2,2-difluoroethylamino)-A^-(2-methylbut-3-
yn-2-yl)-5-(trifluoromethyl)benzamide, Ar-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)-4-
(3,3,3-trifluoropropylarnino)pyrimidine-5-carboxamide, A/r-(2-methj'lbut-3-yn-2-yl)-5-
(trifluoromethyl)-2-(3,3,3-trifluoropropylamino)benzamide, 4-chloro-./V-(2-methylbut-3-yn-
2-yl)-2-(propyianrino)benzamide, 5-chloro-Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,2-
trifluoroethylamino)benzamide, 3-fluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(3,3,3-
trifluoropropylamino)benzamide, 3-fluoro-Af-(2-methylbut-3-yn-2-yl)-2-(propylamino)-
benzamide, 2-(cyclobutylamino)-4,5-difluoro-//-(2-methylbut-3-yn-2-yl)benzamide, N-(2-
methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropylamino)-5-(trifluoro methyl)benzamide, 

iV-(2-methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropylamino)benzamide, 2-(2,2-

difluoroethylamino)-5-fluoro-Af-(3-methylpent-l-yn-3-yl)nicotinamide, 2-
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(cyclobutylamino)-3-fluoro-/^-(2-methylbut-3-yn-2-yl)benzamide, 5~fluoro-iV-(2-methylbut-
3-yn-2-yl)-2-(2,2,2-trifluoroethyIamino)benzamide, 2-(cyclpbutylaminp)-jV-(2-methylbut-3-
yn-2-yI)-5-(trifluoromethyI)benzamide, 2-(cyclobutylamino)-5-fluoro-iV-(2-methylbut-3-yn-
2-yl)benzamide, 2-(cyclobutylamino)-5-fluoro-A^-(2-methylbut-3-yn-2-yl)nic6tinamide, 5-
chloro-2-(isopropylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-
(cyclobutylamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(isopropylamino)-A^-(2-
methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-fluoro-/V-(2-methylbut-3-yn-2-yl)-
2-(2,2,3,3,3-pentafluoropfopylamino)nicotinamide, 5-methyl-iV-(2-methylbut-3-yn-2-yl)-2-
(2,2,3,3,3-pentafluoropropylamino)behzamide, 5-fluoro-iV-(2-methylbut-3-yn.-2-yl)-2-
(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-chloro-2-(2,2-difluoroethylamino)-Ar-(2-
methylbut-3-yn-2-yI)nicotinamide, 5-fluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,2: 

trifluoroethylamino)nicotinamide, 5-chlpro-jV-(2-jmethylbut-3-yn-2-yl)-2-(2,2,2-
txifluoroethylarndno)nicptinamide, AT-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-
5-(trifluoromethyl)nicotinamide, 5-cyano-2-(cyclobutylamino)-Air-(2-methylbut-3-yn-2-
yl)benzamide, 4-cyano-2-(cyclobutylamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide, 4,5-
difluoro-Ar-(2-methylbut-3 -yn-2-yl)-2-(2,2,2-trifluoroethylaminp)benzamide, N-(2-
methylbut-3-ynr2-yl)-2-(2,2,2-trifluoroethylamino)-5-(trifluoromethyi)benzarnide, 5-methyl-

yV-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide, 5-chlpro-iV-(2-

methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)nicotinamide, 2-(butylaminp)r4,5-

difluoro-iV-(2-methylbut-3-yn-2-yl)benzamide, 5-bromo-Ar-(3-ethylpent-l-yn-3-yl)-2-(2-

methoxyethylamino)benzamide, 5-chloro-Ar-(3-ethylpent-l-yn-3-yl)-2-(2-

methoxyethylamino)benzamide, ^-(S-ethylpent-l-yn-3-yl)-4,5-difluoroi2-(2- : 

methoxyethylamino)benzamide; A^-(3-ethylpent-l-yn-3-yl)-2-(2-methoxyethyIaraino)-5-
(trifluoromethyl)benzamide, 7V-(3-ethylpent-l-yn-3-yl)-5-iodo-2-(2-meth6xyethylamino)- : 

benzamide, 2-(2-methoxyethylamino)-A^-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-; 

benzamide, 2-(butyiamino)-5-fluoro-7V-(2-methylbut-3-yn-2-yl)benzaimide, 5-iodo-2-(2-

methoxyethylamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide, 5-fluord-2-(isdbutylamino)-Ar-

(2-methylbut-3-yn-2-yi)nicotihamide, 5-fluoro-2-(isopentylamino)-/V-(2-methylbut-3-yn-2-

yl)nicotinamide, 5-fluoro-AT-(2-methylbut-3-yn-2-yl)-2-(2-(trifluoromethoxy)ethylamino)-

benzamide, 5-fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluor6butylaminb)benzaraide, 

3,5-difluoro-A^-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)berizamide, 2-(2,2-

difluorpethylamino)-iV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 2-(2,2-



WO 2014/053694 PCT/FI2013/000034 

11 

difluor6propylaimno)-5-fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-' 
difluoropropyIamino)-Af-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicOtinamiae,5-chloro-
2-(2,2-difluoropropylamino)-A^-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-(3,3-
difluoropropylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 4,5-difluoro-Ar-(2-methylbut-
3-yn-2-yl)-2-(neopentylamino)benzamide, 4,5-difluoro-2-(isobutylamino)-Ar-(2-methylbut-
3-yn-2-yl)benzamide, 4,5-difluoro-AT-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 
2-(butylamino)-iV-(2-methylbut-3-yn-2-yl)benzamide, 2-(ethylamino)-4,5-difluoro-A/-(2-
methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-7V-(2-methylbut-3-ya-2-yl)-2-(3,3,3-
trifluoropropylamino)benzamide, 4,5-difluoro-2-(isopropylamino)-Ar-(2-metKylbut-3-yn-2-
yl)benzamide, iV-(3,5-dimethylhex-l-yn-3-yl)-4,5-difluoro-2-(isobutylamino)benzamide, N-
(3,4-dimethylpent-l-yn-3-yl)-4,5-difluoro-2-(isobutylamino)benzamide, 4,5-difluoro-2-
(isobutylamino)-Ar-(3-methylhex-1 -yn-3-yl)benzamide, 4-fluoro-Ar-(2-methylbut-3-yn-2:yl)-
2-(3,3,3-triflupropropylamino)benzamide, A^-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)-2-
(3,3,3~trifluoropropylamino)benzamide, 4-methoxy-AL(2-methylbut-3-yn-2-yl)-2-(3,3,3-
trifluoropropylamino)benzamide, 4-methoxy-Ar-(2-methylbut-3-yn-2-yl)-2-(propylamino)-
benzamide, A/-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3.3-trifluoropropylamino)-
benzamide, 5-methoxy-Ar-(2-methylbut-3-yn-2-yI)-2-(3,3,3-trifluoroprQpylainino)-
benzamide, 5-methyl-A/-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyIaxnino)benzamide, 
A/r-(2-methylbut-3-yn-2-yl)-5-(methylthio)-2-(3,3,3-trifluoropropylamino)benzamide, N-(2-

methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 2-(isobutylamino)-Af-(2-

me(hylbut-3-yn-2-yl)benzamide, AT-(2-methylbut-3-yn-2-yl)-2-(neopentylaimna)benzamide, 
2-(^rr-butylamino)-4,5-difluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide, 4-fluqro-2-
(isopropylamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide, 2-(methylamino)-N-(2-methylbut-3 

yn-2-yl)-4-(trifluorbmethyl)benzamide, 2-(methylamino)-Af-(2-methylbut-3-yn-2-yl)-5-
(trifluoromethoxy)benzamide, 2-(cyclopropyIamino)-4,5-difluoro-A^-(2-methylbut'3-yn-2-
yl)benzamide, A^-(3,4-dirtiethylpent-1 -yn-3-yl)-2-(ethylamino)-4,5-difluorobenzamide, 2-
(isobutylamino)-4,5-dimethoxy-A^-(2-methylbut-3-yn-2-yl)benzamide, 2-(2-methoxy- ; 

ethylamino)-Af-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide, 2-(cyclopropyl-

amino)-4-fluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide, 2-(cycloprdpylamino)-5-fluoro-A/r-(2 

methylbut-3-yn-2-yl)benzamide, 5-fluoro-2-(isopropylarnino)-AL(2-rnethylbut-3-yn-2- ; 

yl)benzamide, 2-(isopropylamino)-5-methyl-/V-(2-methylbut-3-yn-2-yl)benzamide, 4-

methyl-Ar-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 5-chloro-3-
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fluoro-2-(isopropylamino)-iV-(2-methylbut-3-yn-2-yl)benzamide, 5-jmethoxy-./V-(2-

methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutyIamino)benzamide, 2-(3-meth6xybenzylamino)-

N-(2-methyIbut-3-yn-2-yl)nicotinamide, 2-(3-fluorobenzylamino)-A^-(2-methylbut-3-yn-2-

yl)nicotinamide, Ar-(2-methylbut-3-yn-2-yl)-2-(propylamino)-6-(trifluoromethyl)-

5 nicotinamide, 2-(butylamino)-/V-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(fert-butylamino)-
A^-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(butylamino)-5-fluoro-/V-(3-methylpent-l-yn-3-
yl)benzamide, 2-(ethylamino)-jV-(3-ethylpent- l-yn-3-yl)-5-fluorobenzamide, 5-fluoro-Af-(2-
methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 2-(isobutylamino)-A'-(2-
methylbut-3-yn-2-yl)-6-(trifluoromethyl)nicotinamide, 2-(isopropylamino)-iV-(2-methylbut-

10 3-yn-2-yl)-6-(trifluoromethyl)nicotinamide, 2-(ethylamino)-iV-(2-methylbut-3-yn-2-yl)-6-
(trifluoromethyl)nicotinamide, 4-(f£rt-butylamino)-AT-(2-methylbut-3-yn-2-yI)-2-(trifluoro-
methyl)pyrimidine-5-carboxamide, Ar-(2-methylbut-3-yn-2-yl)-4-(rerf-pentylamino)-2-
(trifluoromethyl)pyrimidine-5-carboxamide, 4-(isopropylamino)-Ar:(2-methylbut-3-yn-2-yl)-
2-(trifluoromethyl)pyrimidine-5-carboxamide, 2-(rer/-butylamino)-A^-(2-methylbut-3-yn-2-

15 yl)-6-(trifluoromethyl)nicotinamide, 6-chloro-2-(isopropylamino)-iV-(2-methylbut-3-yn-2-

yl)nicotinamide, 6-chloro-2-(ethylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-

2-(isopropylamino)-iV-(2-methylbut-3-yn-2-yl)-6-mprpholinonicotinamide, JV-(2-methylbut-
3-yn-2-yl)-2-(tetrahydrp-2H-pyran-4-ylamino)~6-(trifluoromethyI)nicotinamide, N-(2-
methylbut-3-yn-2-yl)-2-((tetrahydro-2H-pyran-4-yl)methylamino)-6-(trifluoromethyl)-

20 nicotinamide, 2-(cyclopropylanuno)-N-(2-methylbut-3-yn-2-yI)-6-(trifluoromethyl)-

nicotinamide, 2^3-dimethyl-iV-(2-methylbut-3-yn-2-yl)-lH-indole-7-carboxamide, N-(3-
ethylpent-1 -yn-3-yl)-lH-indble-7-carboxamide, A^-(3-ethylperit- l-yn-3-yl)-1,2,3,4-

tetrahydroquinoline-8-carboxamide, 2-(3-fluorophenylamino)-A^-(2-methylbut-3-yn-2-

yI)nieotinamide, 2-(2-fluorophenylamino)-A^-(2-methylbut-3-yn-2-yl)nic6tinamide, 2-(4,4-
25 difIuorocyclohexylamiho)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 5-bromo-iV-(2-

methylbut-3-yn-2-yl)-2-(propylamino)benzamide, iV-(2-methylbut-3-<yn-2-yi>2-( 1,1,1-

trifluoro-2-methylpropan-2-ylamino)nicotinamide, A^-(2-methylbut-i3-yn-2-yl)-4-

(propylaininO)thiophene-3-carboxamide, Ar-(2-methylbut-3-yn-2-yl)-2-(phenyIamino)- ' 

nicotinamide, 2-(tert-butylamino)-A''-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-

30 nicotinamide, 5-chloro-Ar-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, 2-

(butylamino)-Ar-(2-methylbut-3-yn-2-yl)thiophene-3-carboxamide, 2-(4-flubrophenyl-

amino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 7V-(2-methylbut-3-yn-2-yl)-4-(2,2,3,3,3-
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pentafluoropropylamino)pyrimidine-5-carboxamide, 2-(3,3-difluorocyclobutylamino)-Ar-(2-

methylbut-3-yn-2-yl)nicdtinamide, 3-((4-chlorophenyl)amino)-Ar-(2-methylbut-3-yn-2-

yl)isoaicotinamide,2-(3,3-difluoropropylannino)-3,5-difluoro-jV-(2-methylbut-3-yn-2-

yl)benzamide, 3-(isobutylamino)-A^-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide, 5-

fluoro-A^-(2-methylbut-3-yn-2-yl)-2-(3-methylisothiazol-5-ylamino)nicotinamide, 5-chloro-

iV-(2-methylbut-3-yn-2-yl)-2-(pyridin-3-ylamino)nicotinamide, 5-chloro-2-(3,3-
difluorocyclobutylamino)-A/-(2-rrvethylbut-3-yn-2-yl)nicotinamide, 2-(6-cyclopentylpyridin-
3-ylamino)-5-fluoro-A^-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-difluoracyclo-
butyIamino)-iV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, A^-(2-methylbut-3-
yn-2-yl)-2-(phenethylamino)nicotinamide, AT-(2-methylbut-3-yn-2-yl)-2-(3-phenylpropyl-
amino)nicotinamide, 5-fluorp-2-(3-(4-fluorophenoxy)propylamino)-AT-(2-methylbut-3-yn-2-
yi)nicotinainide, i5-fluoro-2-(2-(4-fluorophenoxy)ethylamino)-Ar-(2-methylbut-3:yn-2-
yl)nicotinamide, 5-chloro-2-(3-ethoxypropylaimno)-Ar-(2-methylbut-3-yn-2-yI)nicotinamide, 
2-(2-rerf-butoxyethylamino)-5-chloro-A^-(2-methylbut-3-yn-2-yl)nicotinaniide, 5-chloro-2-
(2-ethoxyethylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-fluoro-4-methyl-

phenylaminp)-Af-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-chlprp:4-methpxyphenyl-
amino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,5-difluorophenylaminp)-iV-(2-
methylbut-3-yn-2-yl)nicPtinamide, 2-(3,3-difluorocyclobutylamino)-5-(difluoromethyl)-A^-
(2-methylbut-3-yn-2-yl)nicotinamide, 5-bromo-2-(ethylamiao)-Ar-(2-methylbut-3-yn-2-
yl)nicotinamide, 5-ethoxy-iV-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 2-{tert-
butylamino)-5-chloro-N-(2-methy!but-3-yn-2-yl)nicotinamide, 2-(3,3-difluorpcyclobutyl-
amino)-5-fluoro-A?-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoi'o-2-(4-flupr6phenylamino)-
/V-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-A^-(2-methylbut-3-yn-2-yl)-2-( 1,1,1 -
trifluoropropan-2-ylamino)nicotinamide, 4-(4-chlorpphenylamino)-AK2-metIiylbut-3-yn-2-
yl)nicPtiiiamide, 5-fluoro-7V-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, N-(2-
methylbut-3-yn-2-yl)-4-(4-(trifluoromethyI)phenylamino)pyrimidine-5-carboxamide,2-(>e/t-
butylamino)-5-fluoro-iV-(2-methyIbut-3-yn-2-yl)nicotinamide, 2-(3,3-difluoroeyclpbutyl-
amino)-Ar-(3-ethylpent-1 -yn-3-yl)-5-fluoronicotinamide, 2-(3,3-difluorocyclobutylamino)-5-
fluoro-/V-(3-methylpent-1 -yn-3-yl)nicotinamide, 2-(3-flupro-5-methPxyphenylaminoj-Ar-(2-

methylbut-3-yn-2-yl)nicotinamlde, 2-(3-fluoro-5-methoxyphenylamino)-AT-(3-methylpent-1 -

yn-3-yl)mcotinamide,2-(3-chlorp-5-methoxyphenylamino)-A^-(2-methylbut-3-yn-2-

yl)nicotinamide, 2-(3-chlorp-5-methoxyphenylamino)-Ar-(3-methylpent-l-yn-3-yl)-
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nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-A'-(2-methylbut-3-yn-2-yl)nicotinamide, 

2-(2-fluoro-3-methoxyphenylamino)-AA-(3-methylpent-l-yn-3-yI)nicotinamide, 5-fluoro-2-

(4-fluorophenylamino)-iV-(3-methylpent-l-yn-3-yl)nicotinamide, 5-fluoro-iV-(3-methylpent-
1-yn-3-yl)-2-(phenylamino)nicotinamide, 2-(2,4-difluorophenylamino)-Ar-(2-methylbut-3-
yn-2-yl)nicotinamide, 2-(2,4-difluorophenyIamino)-Ar-(3-methylpent-1 -yn-3-yl)-
nicotinamide, 5-fluoro-2-(3-fluorophenylamino)-N"-(2-methyIbut-3-yn-2-yl)hicotinamide, 5-
fluoro-2-(3-fluorophenyIamino)-Ar-(3-methylpent-l-yn-3-yl)nicotinamide, 5-chloro-2-(3,3-
difluorocyclobutylamino)-A/-(3-methylpent-1 -yn-3-yl)nicotinamide, 2-(3-cyanophenyl-

amino)-5-fluoro--iV-(3-methylpent- l-yn-3-yl)mcotinamide, 2-(2-fluoro-5-methoxyphenyl-
amino)-iV-(2-methylbut-3-yn-2-yl)nicotinarmde, 2-(2-fluoro-5-methoxyphenylamino)-iy-(3-
methylpent-l-yn-3-yl)nicotinamide, 2-(3-cyano-4-fluorophenylaminp)-iV-(2-methylbut-3-yn-
2-yl)nicotinamide, 2-(3-cyano-4-fluorophenylamino)-iV-(3-methylpent-l-yn-3-yl)-
nicotinamide, 2-(3-cyano-5-fluorpphenylamino)-A^-(2-methylbut-3-yn-2-yl)nicptinamide, 2-
(3-fluorophenylamino)-A?-(3-methylpent-l-yn-3-yl)nicotinamide, 2-(2-fluorophenylamino)-
/V-(3-methylpent-1 -yn-3-yl)nicotinamide, 2-(3,5-difluorophenylamino)-N-(3-methylpent-1 -
yn-3-yl)nicotinamide, 2-(3-cyano-5-fluorophenylamino)-A^-(3-methylpent-l-yn-3-yl)-. 
nicotinamide, 2-(2-chloro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 
2-(2-chloro-5:methoxyphenylamino)-AH3-methylpent-l-yn-3-yl)nicPtinamide, N-(3-
methylpent-1 -yn-3-yl)-2-(phenylamino)nicotinamide, 2-(4,4-difluorocyclohexylamino)-./V-

(3-methylpent-l-yn-3-yl)nicotinamide, 2-(3-chloro-4-methoxyphenylamino)-Ar-(3-

methylpent-1 -yn-3-yl)nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-iV-(2-methylbut-3-
yn-2-yl)nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-/V-(3-methylpent-l-yn-3- ' V 

yl)nicotinamide, 2-(3,4-difluorophenylamino)-iV-(3-methylpent-1 -yn-3-yI)nicotinamide, 2-
(4-chloro-3-methoxyphenylarriino)-yV-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(4-chloro-3-: 

methoxyphenylamino)-A^-(3-methylpent-l-yn-3-yl)nicotinamide, or 2-(4-
fluorophenylamino)~7V-(3-methylpent-l-yn-3-yl)mcotinamide. 

The terms employed herein have the rtieanings indicated belo\y. The term "at least one" 1 v 

employed in the meanings below refers to one or several, such as one. Fpr example, the term 

"at least'pne fluorine" refers tp one or several fluorines, for example three, two,'or phe 

fluorines, such as three fluorines. ; 

The term "halp" pr "halpgen", as emplpyed herein as such or as part of anpther grpup, refers 
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to fluorine, chlorine, bromine, or iodine. 

The term "(Ci-C2)aikyl", as employed herein as such or as part of another group, refers to a 
saturated hydrocarbon group having a straight or branched moiety, containing 1 or 2 carbon 
atom(s). Representative examples of (Ci-C2)alkyl include methyl and ethyl. 

The term "(Ci-C3)alkyl", as employed herein as such or as part of another group, refers to a 
saturated hydrocarbon group having a straight or branched moiety, containing 1,2, or 3 

carbon atom(s). Representative examples of (Ci-C3)alkyl include methyl, ethyl, n-propyl and 

isopropyl. 

The term "(Ci-C4)alkyl"; as employed herein as such or as part of another group, refers to a 
saturated hydrocarbon group having a straight or branched moiety* containing 1, 2, 3, or 4 
carbon atom(s). Representative examples of (Ci-C4)alkyl include methyl, ethyl, n-propyl, , 
isopropyl,, n-butyl, ispbutyl,.sec-butyl and tert-bxxlyl. , , 

The term "(CrC5)alkyl", ais employed herein as such or as part of another group, refers to a 
saturated hydrocarbon group haying a straight or branched moiety, containing, 1,, 2, 3,4, or 5, 

carbon atom(s). Representative example? pjf (Ci-Cs)alkyl include, but.are not limited to, 

methyl, ethyl, /j-propyl, isopropyl, «-butyl, isobutyl, sec-butyl, ferf-butyl, nrpentyl^isppentyl, 

tert-pentyl, and neopentyl. 

The term "(Ci-C6)alkyl", as; employed herein as such or as part of another group, refers tp a 
saturated hydrocarbon group having a straight or branched moiety, containing 1, 2, 3,4, 5, or 

6 carbon atom(s). Representative examples of (Ci-C6)alkyl include, but are not limited to, 
methyl, ethyl, n-propyl, isopropyl, a-butyl, isobutyl, sec-butyl, fert-butyl, n-pentyl, isopentyl, 
tert-pentyl, neopentyi and n-hexyl. 

The term "cyclpCCs-Q^alkyl'V as employed herein as such or a? part of ano&er group, refers, 
to a saturated hydrocarbon group having cyclic moiety, containing 3,, 4,5, ,pr,6. carbon, 

atom(s). Representative examples pf pyclo(C3-C6)alkyl include, but are npt linqtited tp 

cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 

The term "(Ci-Q)alkoxy", as employed herein as such or as part of another group, refers to 
an (Ci-C2)alkyl group, as defined herein, bonded to an oxygen atom. Representative 
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examples of (Ci-C2)alkoxy include methoxy and ethoxy. 

The term "(Ci-C3)alkoxy'\ as employed herein as such or as part of another group, refers to 
ah (C[-C3)alkyl group, as defined herein, bonded to an oxygen atom. Representative 
examples of (Ci-C3)alkoxy include, but are not limited to, methoxy, ethoxy, and n-propoxy. 

5 The term "(Ci-C4)aIkoxy", as employed herein as such or as part of another group, refers to 
an (Ci-C4)alkyl group, as defined herein, bonded to an oxygen atom. Representative 
examples of (Ci-C4)alkoxy include, but are not limited to, methoxy, ethoxy, n-propoxy, 
n-butoxy, isobutoxy, sec-butoxy, and terf-butoxy. 

The term "(Ci-C5)alkoxy", as employed herein as such or as part of another group, refers to 
10 an (Ci-C5)alkyl group, as defined herein, bonded to an oxygen atom. Representative 

examples of (Ci-C5)alkoxy include, but are not limited to, methoxy, ethoxy, n-propoxy, 
nTbutoxy, isobutoxy, sec-butoxy, fert-butoxy, 2,2-dimethylpropoxy, and 3-methylbutoxy. 

The term,"(Ci-C6)alkbxy", as employed herein as such or as part of another group, refers to 

an (Ci,-C6)alkyl.group, as defined herein,,bonded to an oxygeri atom, Representative 
15 examples of (CrC^)alkoxy include, but are not limited to, methoxy, ethoxy, n-propoxy, 

n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, 2,2-dimethylpropoxy, 3-methylbutoxy, and 
n-hexoxy. 

The terms "(C,-C2)alkyl-S-", (C,-C4)alkyl-S-", "(CrC5)alkyl-S-", or "(C:i-C6)alkyl-S-", as 
employed herein as such or as part, of another group, refer to an (Ci-C2)alkyl? (Ci-Gi)alkyl, 

20 (Ci-C5)alkyl, or (Ci-C6)alkyl group, as defined herein, bonded to a sulfur atom. 

Representative examples of (Ci-C2)alkyl-S-, (Ci-C4)alkyl-S-, (Ci-CsJalkyl-S-, or ;. 
(Ci-C6)alkyl-S- include, but are not limited to, thiomethyl, thioethyl, thiopropyl, and 
thiobutyl. ; 

The term "(Ci-C6)alkyl(C=0)", as employed herein as such or as, part of another group, 

25 refers to a (Ct-C6)alkyl group, as defined herein, bonded to a carbonyl group., Representative 

examples include, but are not limited to, acetyl, ethylcarbonyl, propylcarbonyl, and 

isopropylcarbonyl. 

The term "(Ci-Q)alkoxy(Ci.-C6)alkyl", as employed herein as such <jr as part of another 
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group, refers to at least one (Ci-C6)alkoxy group, as defined herein, bonded to an 
(CrC6)alkyl group, as defined herein. When there are several (Ci-Ce)alkoxy groups, the 
(Ci-Ce)alkoxy groups can be identical or different. Representative examples of 
(Ci-C6)alkoxy(Ci-C6)alkyl include, but are not limited to, methoxymethyl, ethoxymethyl, 
propoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 1-methyl-
2-propoxyethyl, 1-methoxy-l-methylethyl, and4-methoxybutyl. 

The term "(Ci-C6)alkyl-S-(Ci-C6)alkyl," as employed herein as such or as part of another 
group, refers to at least one (Ci-C6)alkyl-S- group, as defined herein, bonded to a 
(Ci-Ce)alkyl group, as defined herein. Representative examples of (Ci-C6.)alkyl-S-
(Ci-C6)alkyl include, but are not limited to, methylthiomethyl, ethylthiomethyl, 

prbpylthioinethyl; 2-iftethylthiPethyl, 2-ethylthioethyl, 2,2-dimethylthiOeihyl;11-rfiethyl-

2-propylthioethyl,! 1 -^nethylthro-1 4nethylethyl, and 4-methylthrobutyl.i•11V i'-J--"' • '••• 

The terms "(Ci-C5)alkyl-(S=Q)-",or "(Ct-C6)alkyl-(S=Q)-, as employed herein as such pr as 
part of another,group, refers tp.a (Ci-QJalkyl or (Ci-C6)alkyl group, as defined herein, 
bonded to a sulfoxide group.. Representative examples of (CrC5)alkyl-(S=0)- or Ci-
C6)alkyl-(S=0)- include, but are not limited to, methylsulfoxide, ethylsulfoxide, 

propylsulfoxide, andisopropylsulfoxide. 

The terms "(Ci-(T5)alkyl-(0=S=P)-" or "(Ci-C6)alkyl-(O=S=0)-", a.s employed herein as 

such or as part of another group, refers to a (Ci-CsJalkyl or (Ci-C6)alkyl group, as defined 
herein, bonded to a sylfone group. Representative examples of (Ci-(>5)al|;yl-(Q=S=0)- or 
(C i-C6)alkyl-(0=S=0)- include, but are not limited to, methylsulfone, ethylsulfone, . 

propylsulfpne, and isopropylsulfone. • • r 

The terms "halo(C,-C2)alkyl", "halo(CrC3)alkyl", "halo(C,-C4)alkyr, "halo(C,-C5)alkyl", 
or "haIo(Ci-C6)alkyl", as employed herein as such or as part of another group, refer tp at 

least one halpgen, as defined herein, bonded to a (Cj-C2)alkyl, (Q-C3)alkyl, (Ci-C4)alkyl, 

(Ct-C.5)alkyl, or (Ci-C^)alkyl group, as defined herein. When there are.several halogens, the 
halogens can be attached to the same or different carbon atom and the halogens can be 

identical or different Representative examples of halo(CrC2)alkyl, haloCC^-C^alkyl, 

halo(Ci-C4)aIkyl, halo(Ci-C5)alkyl, or halo(Ci-C6)alkyl include, but are not limited to, 

fluorpmethyl, difluororiiethyl, trifluoromethyl, 2-fluoroethyl, 2,2-diflu6t6ethyi, 2*2,1-
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trifluoroethyl, 1,2,2-trifluoroethyJ, 3-fluoropropyl, 1,1-difluoropropyl,. 1,3-diflupropropyl, 

2,2-difluoropropyl, 3,3-difluoropropyl, 3,3,3-trifluoropropyl, 2,2,3,3,3-pentafluorpprppyl, 

4,4,4-trifluorobutyl, l,l,l-trifluoro-2-methylpropanyI, and l,l,l-trifluproprppan-2-yl. 

The term "halo(Ci-C6)alkyl-S-", as employed herein as such or as part of another group, 
refers to a halo(CrC6)alkyl group, as defined herein, bonded to a sulfur atom. 

Representative .examples of halo(Ci-C6)aIkyl-S- include, but are not limited to, 
fluoromethanethiol, 1-fluoroethanethiol, 2-fluoroethanethiol, and l-fluoropropane-2-thiol. 

The terms "halo(Ci-C2)alkoxy", "halo(Ci-C4)alkoxy", "halo(Ci-C5)alkoxy" or 
"halo(Ci-C6)alkoxy", as employed herein as such or as part of another group, refer to at least 
one halogen bonded to a (Ci-C2)alkoxy, (Ci-C4)alkoxy, (Ci-Cs)alkoxy, or (Ci-C6)alko*y 
group, as defined herein.; When there are several halogens, the halogens can be attached to 

the same or different carbon atom and the halogens can be identical or different. v , 

Representative examples of halo(Ci-C2)alkoxy, halo(Ci-C4)alkoxy, halo(Ci-Cs)alkoxy, or 
halo(Gi-C6)aIkoky include, but are not limited to, fluoromethoxy, difluoromethoxy, v; 

trifluofomethoxy, 2-fluoroetfioxy, 2,2,2-trifluoroethoxy, 3-fluoropropoxy, ; ? 

3;3,3-triflu0rbpropoxy, Md!4-fiu0robut0xy. • : r.. . . ; 

The term "halo(Ci-C6)alkoxy(Ci-C6)alkyl", as employed herein as such or as part of another 

group, refers to at least one halo(Ci-Cfi)alkoxy group, as defined herein, bonded to a 
(C i -C6)alkyl group, as defined herein. When there are several halo(C i-Cgjalkoxy groups, the 

halo(Ci-C6)ialkoXy groups can be attached to the same or different carbon atom and the-. 

halo(Ci-C6)a|koxy groups can be identical or different. Representative examples of halo(Cr 
C6)alk6xy(Cj-C6)alkyl include, but are not limited to, fluoromethoxymethyl, 
difluoromethoxyinethyl, trifluoromethoxymethyl, and 2-trifluoromethoxyethyl. " 

The term "(Ci-C6)alkoxy(Cs-C6)alkoxy", as employed herein as such or as part of another 

group, refers tp at least one (Ci-Ce)alkoxy group, as defined herein, bonded tp a 
(CrCe)alkoxy group,, as defined herein. When there are several (Ci-C6)alkoxy groups, the 

(CrC6)alkoxy groups can be attached to the same or different carbon atom and the (Cr-

C6)alkoxy groups can be identical or different. Representative examples of (Ci-G6)alkpxy-

(Ci-C6)aIkoxy include, but are not liriiited to, methpxymethoxy, prdpPx:ymeihpxy,' ' • i ^ 

2-methoxyethoxy, 2-ethoxyethoxy, 2-butoxyethoxy, 2,2-dimethoxyethdxy, irmethyl-
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2-propoxyethoxy, 2-methqxypropoxy, and 4-methoxybutoxy. 

The term "(CrC6)alkylamirtP", as employed herein as such or as part Pf smother group, 
refers to one or two (Ci-C6)alkyl group(s), as defined herein, bonded to an amino group. 
When there are two (Q-CeJaikyl groups, the (Ci-C6)alkyl groups can be identical or 

5 different. Representative examples of (Ci-C6)alkylamino include, but are not limited to, 
Af-methylamino, N-ethylamino, JV-butylamino, iV,A/-dimethylamino, and 7V,/V-diethylamino. 

The term "halo(Ci-C6)alkylamino", as employed herein as such or as part of another group, 

refers to one or two halo(Ct-C6)alkyl group(s), as defined herein, bonded to an amino group. 
When there are two halo(Ci-C6)alkyl groups, the halo(Ci-Ce)alkyl groups can be identical or 

10 different. Whesi| there is one halo(Ci-C6)alkyl group, the other group bonded to an amino 
group can be H or (Ci-C6)alkyi. Representative examples of halo(Ci-C6)alkylamiri6 include, 

but are not limited t6,3,3,3-txifiuoropr6pylamino ind 2,2-difluoroethyl(rtiBthyl)aihino'.; 

The terms "heterocyclyl" or "heterocyclic ring", as employed herein as such .or as part of 
another group, refer to a 5, 6, or ,7 membered saturated or unsaturated mpnpcyclic. group 

15 containing 1 or 2 ring heteroatom(s) each, independently selected from N, O, and S or tp an 
8, 9, or 10 membered saturated or unsaturated bicyclic group containing 1 or 2 ring 

heteroatom(s) each independently selected from N, O, and S. Representative examples of 
heterocyclyl include, but ire not limited tp, pyrrolidin-l-yl, piperidin-l-yl, 3,6-dihydro- V 

2H-pyran-4-yl, tetrahydro-2H-pyran-4-yl, morpholino, pyridin-3-yl, and • 1 - : 

20 2,3-dihydrPbenzofuran-5-yL. . , ' ' 1 1 i! 

The term "heterocyclyl(CnC3)alkyl", as emplpyed herein as such or as part pf another 
group, refers to a heterocyclyl group, as defined herein, bonded to a (Ci-C3)alkyl group, as 

defined herein. Representative examples of heterocyclyl(Ci-C3>alkyl include; but are: nPt 
limited tp", (tetrahydro-2H-pyran-4-yl)methyl, morpholinomethyl, and ! 

25 3-(pyrrolidinrl-yl)propyl. . ; ' ' 'J V 1 i''' 

The term "phenyl(CrC3)alkyl", as employed herein as such or as part pf another group, 

refers to a phenyl group, bonded to a (C i-C3)alkyl group, as defined herein. Representative , 

examples of phenyl(Ci-C3)alkyl include, but are not limited to, benzyl and phenethyl. , . 
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The term "phenyl(Ci-C3)aIkqxy", as employed herein as such or as part of another group, 

refers to a phenyl group, bonded to a (Ci-C3)alkoxy group, as defined herein. Representative 
examples of phenyl(Ci-C3)alkoxy include, but are not limited to, phenoxy. 

The term "phenyl(CrC6)alkoxy(C[-C6)alkyl", as employed herein as such or as part of 
5 another group, refers to at least one phenyl(CrC6)alkoxy group, as defined herein, bonded to 

a (Ci-C6)alkyl group, as defined herein. Representative examples of phenyl(Ci-
C6)aIkoxy(Ci-C6)alkyl include, but are not limited to, phenylmethoxymethyl, 
phenylmethoxyethyl, phenylethoxyethyl, phenylmethoxypropyl, and phenyletoxyethyl. 

The term "phenoxy", as employed herein as such or as part of another group, refer to an 
10 phenyl group, as defined herein, bonded to an oxygen atom. 

The term "phenoxy(C^C3)alkyr, as employed herein as such or as part of another group, 

refers to a phbnoxy group,1 bonded to a (CrC3)alkyl group, as defined herein. Representative 
examples of phenoxy(Ci-C3)alkyl include, but are not limited to, phenoxymethyl, . ., :-
phenoxyethyl,andphenoxypropyl. , 

15 The expression' "compounds of the present disclosure" as employed herein reffers to the 
compounds of formula L ' 

The "pharmaceutically acceptable salts" according to the present disclosure include 
therapeutically active, nori-toxic, base and and acid salt forms, which the compounds of 
foraiula I are able to form with both organic and inorganic bases and acids. Representative 

20 examples of pharmaceutically acceptable base addition salt forms, for example, metal or 
amine salts, include, but'are hot limited to, ammonium salts, lithium, sodium, potassium,, 

calcium, magnesium, aluminum and zinc salts, salts with organic bases, such as N-methyl-

D-glucamine, hydrabamine salts and salts with amino acids, such as arginine, lysine, and the 
like. Representative examples of pharmaceutically acceptable acid addition salts include, but 

25 are not limited to, chlorides, bromides, sulfates, nitrates, phosphates, sulfohiates, rnethane 

sulfonates, formates, tartrates, maleates, citrates, benzoates, salicylates, ascorbates, acetates 

and oxalates, fumarates, and succinates. 

Pharmaceutically acceptable esters, when applicable, miy be prepared by known methods 
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using pharmaceutically acceptable acids that are conventional in the field pf pharmaceuticals 

and that retain the pharmacological properties of the free form. Non-limiting examples of 
these esters include esters of aliphatic or aromatic alcohols. Representative examples of 
pharmaceutically acceptable esters include, but are not limited to, methyl, ethyl, n-propyl, 

5 isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, and benzyl esters. ^ 

The present disclosure includes all the possible geometric isomers, for example Z and E 
isomers (cis and trans isomers), of the compounds, as well as all the possible Optical 
isomers, such as diastereomers and enantiomers, of the compounds. Furthermore, the 
present disclosure includes both the individual isomers and any mixtures thereof, such as 

10 racemic mixture. The individual isomers may be obtained using the corresponding isomeric 

fOrms Of the startingmaterial or they maybe separated after the jpifeparatioii Of tfi^ehd'11 

compound according td: conventional separation methods. For the separation of Optical 
isomers, such as ehantiomers, from the mixture thereof, conventional resolution iiiethbds, 

for examplefractiohal Crystallization or preparative chiral chromatography, rtiay be used. 

15 The compounds of formula I can be prepared by a variety of synthetic routes analogously to, 
or iaccaMirig to methPdS laibwh ill the literature lisihg suitable starting materials. Referring 
to Scheme 1, the compounds Pf formula 16an be prepared from suitably substituted aromatic 
l-amino-2Lcarboxylic esters (1) Or aromatic T-halo-2-Carbocylici esters1 (2). Referring to 
Scheme 2V the Satoe bompouhds ckn be prepared from the corresponding carboxylic afcids. 

20 The substitutent of the amine, R|, tan be attached to the aro'matici core, for example, using' 

some of the methods A-F. 

A. Reductive anaination, using a suitable aldehyde and a reducing agent, such; as sodium 
tris(acetoxy)borohydrideorsodiumcyanoborohydride. ; ; ; 

B. Using a two step procedure where the amine is acylated using a suitable, acylation 
25 method, and, subsequently reduced with a suitable reducing agent, such as'bprane 

dimethyl sufide complex. . 

C. When' starting material is an ester: alkylation, using a suitable alkylating agent; Such 

as an aikyl halide or alkyl sulfonate ester. 
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D. The conditions of the Buchwald-Hartwig reaction, using a suitable amine and a 

suitable Pd-catalyst system. 

E. Aromatic substitution, using a suitable amine, especially when Y is N, and W is F or 

CI. 

10 

F. The conditions of the copper mediated Ullman reaction, using a suitable amine and a 
source of Cu(I), when W is CI, Br, I, or other suitable leaving group. 

G. In those cases where an ester is used, the ester is hydrolysed to give the 

corresponding acid. ^ ; ! . 

H. The carboxylic acid can be converted to an amide using a suitable amine and some of 
the known amide, coupling methods, or by converting the carboxylic acid to the 

corresponding acyl chloride, to form the amides of formula I. 

methods A, B or C 

methods D, E or F 

N 'Rj 

5 

« 
method H 

method G 

Scheme 1. 
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NHj O 

W O 

X 

.OH 

method A 

RK 
NH O 

Z\ ̂  
X 

3. . 
methods D, E or F 

• 
H2N' R3 

OH 

method H 

Scheme 2. 

Alternatively, the amide coupling reaction can be performed prior to the construction of the 
aromatic ring substitution pattern and the attachment of the suitable amine substituent. 

5 In similar manner, the aboved mentioned strategies can be applied when the aromatic core is 
a five membered heterocycle, such as a tiophene, pyrrole, tiazole, oxazole or pyrazole. 

The starting materials depicted above, of formulae 1 and 2, are commercially available or 
can be prepared via synthetic routes known in the literature. The required amines of formula 

4, branched at the oc-position, are commercially available or can be prepared using the 

10 method illustrated in Scheme 3. (Kopka et al., Journal of Organic Chemistry, 1980, 

vol. 45, 4616 -4622). 
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Cu2Cl2 
Cu 

4. 

Scheme 3. 

A person skilled in the art realizes that any starting material or intermediate in the reactions 

described above can be protected, if necessary, in a manner known in the art. Any protected 
5 functionality can subsequently be deprotected in a manner known in the art. 

The synthetic routes described above are meant to illustrate the preparation of the 

compounds of formula I and the preparation is by no means limited thereto, that is, there are 

also other possible synthetic methods which are within the general knowledge of a person 
skilled in the art. 

10 The compounds of formula I may be converted, if desired, into their pharmaceutically 

acceptable salt or ester forms using methods known in the art. 

The present disclosure will be explained in more detail by the following examples. The ' 

examples are meant for illustrating purposes only and do not limit the scope of the invention 
defined in the claims. 

15 Normal phase and reverse phase flash chromatography was performed using CombiFlash 

instruments together with disposable Redisep columns (Teledyne ISCO). Preparative HPLC 
purifications were performed with a Waters preparative HPLC/MS autopurification system 
equipped with an XBridge Prep C18 (5fxm, 30 x 150 mm) column. Typically, a gradient of 
water/acetonitrile with 0.1% formic acid was used as eluent. Microwave heating was 

20 performed using microwave reactors from Biotage. The structures of the products were 
confirmed by *H NMR. The spectra were measured with a Bruker Avance 400 instrument. 

LC-MS analyses were performed using a Waters Acquity UPLC/MS with an SQD or TQ 

detector, a Waters 2690 MicromasS ZQ4000 or an Agilent 1100 Series LC/MS instrument: 

The following general abbreviations are used: EDCI=l-(3-dimethylaminopropyl)-3-
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ethylcarbodiimide hydrochloride, DIPEA= N,N-disopropylethylamine, HOBt=l-
hydroxybenzotriazole, DCM=dichloromethane, EtOAc=ethyl acetate, DMF=N,N-
dimethylformamide, DCE=l,2-dichloroethane, NMP=N-methylpyrrolidone, MeOD-<i = 
deuterated methanol, CDCI3-C? = deuterated chloroform, HATU=(l-[Bis(dimethylamino)-

5 methylene]-lH-l,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate), 
ACN=acetonitrile, LiHMDS=lithium hexamethyl-disilazide, THF= tetrahydrofuran, BH3-
DMS=borane dimethylsulfide. 

Preparation of the compounds of the present disclosure 

EXAMPLE 1: 5-Fluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyIamino)-
10 nicotinamide . 

Step i: 5-Fiuorb-2-(3,3,3-trifluorbpropylamino)nicotinic acid 
2-Chloro:5-fluorop'yridine-3-carboxylic acid (0.800 g, 4.56 mmol)i 3,3,3-' : 

trifluoropropyiainine hydrochloride (1.022 g, 6.84 mmol), potassium carbonate (1.071 g,: 

7.75 riimbl), 'copper(I) bromide (O.03:3 g, 0.228 mmol), copper (0.017 g, 0.273 mmol) and 
15 N,N-dimethyi formamide (13 ml) were added to a microwave vial, "the reaction mixture was 

irradiated at 150°C for 60 minutes at high absorbance. DCM and water were added to the 

reaction mixture and the mixture was acidified with HC1. The layers were separated and the 
organic phase was washed twice with water. The organic phase was evaporated to dryness to 

yield 1.054 g of the title compound. ' 

20 lH NMR (400 MHz, MeOD-d) 5 ppm 2.36 - 2.61 (m, 2 H) 3.77 (t, 2 H) 7.92 - 8.12 (m, 2 H) 

8.17-8.30 (nvlH): -

Step 2: S-Fluoro-iV-U^methylbut-S-yn-l-yO-l^S^jS-trifluorojpropylamino) 
nicotinamide 

- • *• ' ' • * ~i' 
5-Fluoro-2-(3,3,3-trifluor6propylamino)nicotinic acid (1000 mg, 3.97 mmol), 

25 dichloromethane (30 nil), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

(912 mg, 4.76 mmol), l-hydroxybenzotriazole (536 mg, 3.97 mmol), N,N- 1 ' 

diisoplropylethylaniine; DIPEA (0.424 ml, 2.432 mmol) and 1, l-dimethylpfopargyraniine' 

(1.381 ml, 7.93 mmoO were stirred at room temperature for 3 hours. The reaction rhixture 

was washed once with 1M NaOH, 1M HC1 and water. The organic phase was dried and 
30 evaporated to dryness. The product was purified by flash chromatography to yield 673 mg'of 
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the title compound. 

'H NMR (400 MHZ, CDCl3-d) 6 ppm 1.67 - 1.80 (s, 6 H) 2.34 - 2.57 (m, 2 H) 2.41 (s, 1H) 

3.62 - 3.76 (m, 2 H) 5.97 (br. s., 1 H) 7.32 (dd, 1 H) 8.00 (br. s„ 1 H) 8.13 (d, 1 H). 

EXAMPLE 2: ZV-(2-MethyIbut-3-yn-2-yI)-5-(trifluoromethyl)-2-(3,3,3-
5 trifluoropropylamino) nicotinamide 

Step 1: 5-(Trifluoromethyl)-2-(3,3,3-trifluoropropyIamino)nicotinic acid 
A mixture of 2-chloro-5-(trifluoromethyl)pyridine-3-carboxylic acid (0.32 g, 1.42 mmol), 
3,3,3-trifluoropropyIamine hydrochloride (0.36 g, 2.41 mmol), copper (5.4 mg, 0.085 

mmol), copper(I)bromide (10.2 mg, 0.071 mmol) and potassium carbonate (0.33 'g, 2.4i 
10 mmol) in DMF (2 ml) was heated in a microwave reactor at 150°C for 2 h. The mixture was 

diluted with ethyl; acetate and washed with 0.5 M citric acid solution. The organic layer was 
dried over anhydrous sodium sulphate and evaporated. The crude, was purified by; reverse 

phase column chromatography. Yield: 0.102 g. 
lH NMR (400 MHz, CD3OD) 5 ppm 2.57 (qt, 2 H), 3.86 (t, 2 H), 8.36 (d, 1 H), 8.53 (d, 1 

15 H). ;" 

Step 2: A7-(2-Methylbut-3-yn-2-yl)-5-(trifluoromethyl)-2-(3,3,3-trifluoropropylamino)-
nicotinamide 1 ' 
A mixture Of 5-(triflu0romethyl)-2-(3,3,3-trifluoropropylamino)nicotinic acid (102 mg, 0.34 
mmol), 1,1-dimethylpropargylaniine (0.039 ml, 0.37 mmol), EDCI (78 mg, 0.405), DIPEA 

20 (0.12 ml, 0.68 mmOl) and HOBt (23 mg, 0.17 mmol) in DMF (2 ml) was stirred overnight. 

The mixture was diluted with water and extracted with EtOAc. The organic layer Was 
washed with 2 M Na2C03, evaporated to dryness and purified by preparative HPLC. Yield: 
61 mg. 
fH NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H), 2.40 - 2.54 (m, 2 H), 2.42 (s, 1H), 3.72 -

25 3.81 (m, 2 H), 6.19 (bs, 1 H), 7.68 (d, 1 H), 8.43 (dd, 1 H), 8.62 (t, 1 H). 

EXAMPLE 3: 5-ChIoro-A'-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide 

Step 1: 5-Chloro-2r(propylamino)benzoic acid 
2-Amino-5-chlprobenzoic acid (1.166 mmol, 0.2 g) was dissolved in dry DCE, 

propionaldehyde (1.224 mmol, 0.089 ml) and glacial acetic acid (2.91.mmol, 0.167 ml) were 
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added at 0°C. Sodium triacetoxy borohydride (2.331 mmol, 0.494 g) was added in one 

portion and the reaction mixture was stirred over-night. The reaction mixture was extracted 
with water and the water-phase was washed with EtOAc. The combined organic-phases . 
were extracted with aqueous Na2C03 and NaCl and finally dried over Na2SG>4, filtered and 

5 evaporated. The product was purified by flash chromatography to yield 71 mg of the title 

compound. 
!H NMR (400 MHz, CDC13) 8 ppm 1.03 (t, 3 H) 1.71 (tq, 2 H) 3.17 (t, 2 H) 6.64 (d, 1 H) 

7.32 (dd, 1 H) 7.93 (d, 1 H). 

Step 2: 5-ChIorp-A^-(2-methyIbut-3-yn-2-yl)-2-(propyIamino)benzamide . . 
10 5rChloro-2-(propylamino)benzoic acid (0.332 mmol, 71 mg), DIPEA (0.399 mmol, 0.069 

ml), HOST (0.432 mmol, 58.4 mg), 1,1-dimethylpropargyiamine (0.399 nimbi, 0:042 ml), 

and Et>CI (0.432 rilmol, 83 mg) were dissolved in 5 ml DCM. Reaction wks stirred over­
night and extracted three times with 1 M NaOH. The organic-phasfe was'evaporated to 
dryness and purified by preparative HPLC to give 35 mg of the title dompOimd. * ' !: 

15 'H NMR (400 MHz, CDC13) 8 ppifl 0.99 (t, 3 H) 1.66 (tq, 2 H) l.73Xs, 6 k) 2.39 (s, 1H) 
3^07 (t, 2 H) 6.03 (br. s., 1 H) 6.59 (d, 1 H) 7.20 (dd, 1 H) 7.24 (d, 1 H) 7.45 (d, 1 H). 

EXAMPLE 4:5-Chloro-2-(isopropylamino)-AT-(2-methylbut-3-yn-2-yI)benzamide 

Step 1: 5-Chloro-2-(isopropylamino)benzoic acid 
2,5-Dichlorobenzoic.acid (1.309 mmol, 250 mg), propan-2-amine (2.62 mmol, 0-223 ml), 

20 potassium acetate (2.62 mmol, 257 mg), copper(II) acetate monohydrate (0.131 mmol,.26.1 
mg) and triethylamine (1.571 mmol, 0.219 ml) in 3 ml DMF were heated to 180°C for 50 • 

min using a microwave reactor. Water was added to the reaction mixture and the solution 
was made acidic with HC1 and extracted two times with EtOAc. The organic phase was 
dried over Na2Sp4, filtered and evaporated and used as such without any further ? •, 

25 purification. . . , . < , 
lH NMR (400 MHz, CD3OD) 8 ppm 1.25 (d, 6 H) 3.73 (spt, I H) 6.75 (d, 1 H) 7.29 (dd, 1 

H) 7.81 (d, 1 -H); ' 

Step 2:5-GWDro-2-(lsbpropylainino)-Ar-(2-methylbut-3-yn-2-yl)benzamide 

405 mg of the 5-chloro-2-(prop'ylamino)benzoic acid reaction mixture, DIPEA (0.682 mmol, 

30 0.119 ml), HOBT (0.739 mmol, 100 mg), 1,1-dimethylpropargylamine (0.682 mmol, 0.072 
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ml)., and EDCI (0.739 mmol, 142 mg) were dissolved in 5 ml DCM. Reaction was stirred 
over-night, diluted with DCM and extracted three times with 1 M NaOH. The organic-phase 

was dried over NaiSO^ filtered, evaporated to dryness and purified by preparative HPLC to 
give 4 mg of the title compound. 

5 *H NMR (400 MHz, CDC13) 5 ppm 1.23 (d, 6 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 3.61 (spt, 1 H) 
6.00 (br. s., 1 H) 6.62 (d, 1 H) 7.20 (dd, 1 H) 7.24 (d, 1 H). 

EXAMPLE 5: 5-Chloro-2-(2,2-difluoroethyIamino)-7V-(2-methyIbut-3-yn-2-
yl)benzamide 

Step 1: 5-ChIoro-2-(2,2-difluoroethylamino)benzoic acid 
10 Methyl 2,5-dichlorobenzoate (0.975 mmol, 0.2 g), 2,2-difluoroethylamine,(.1.951 mmol, 

0.138 ml), potassium acetate (1.951 mmol, 191 mg), copper(II) acetate monohydrate (0,098 

mmol, 0.019 g) and triethylamine (1.171 mmol, 0.163 ml) in 4 ml DMF. were heated to. • 

180°C for 45 min using a microwave reactor. The reaction mixture was purified with 

preparative HPLC to give 84-1 mg of title compound. , , 

15 lH NMR (40.0,MHz, CD3OD) 5 ppm 3.67 (td, 2 H) .6.01 (tt, 1 H) 6.86 (d, 1 H) 7.34 (dd, 1 H) 
7.85 (d,lH). 

Step 2: 5-Chloro-2-(2,2-difluoroethylamino)-Ar-(2-methylbut-3-yn-2-yl)benzainide 
5-Chloro-2-(2,2-difluoroethylamino)benzoic acid (0.357 mmol, 84.1 mg), DIPEA (0.428 

mmol, 0.075 ml), HOBT (0.464 mmol, 62.7 mg), 1,1-dimethylpropargylamine (0.428 mmol, 
20 0.045 ml), and EDCI (0.464 mmol, 89 mg) were dissolved in 5 ml DCM. The reaction 

mixture was stirred Over-night, diluted with DCM and extracted twice with 1 M NaOH. The 

organic-phase was dried over Na2S04, filtered, evaporated to dryness and purified by 
column chromatography to give 95 mg of the title compound. 
JH NMR (400 MHz, CD3OD) 5 ppm 1.68 (s, 6 H) 2.67 (s, 1 H) 3.61 (td, 2 H) 6.00 (tt, 1 H) 

25 6:83 (d, 1 H) 7.28 (dd, 1 H) 7.48 (d, 1 H). ;; 

EXAMPLE 6:iV-(2-Methylbut-3-yn-2-yl)-7-(3,3,3-trifluoropropyIamino)-2,3-
dihydrobenzo[b][l,4]dioxinel-6-carboxamide 

Step l: 7-(3,3,3-Trifluoropropylamino)-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxylic 

acid 
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7-Amino-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxylic acid (0.512 mmol, i00 mg) was 

dissolved in 7 ml dry DCE. 3,3,3-Trifluoropropanal (0.666 mmol, 0;057 ml) and glaciail ' • 

acetic acid (1.281 mmol, 0.073 ml) were added at 0°C. Sodium triacetoxy borohydride 
(1.025 mmol, 0.217 g) was added in one portion and the reaction mixture was stirred over-

5 night. The reaction mixture was extracted with acidic water and brine, dried over Na2S04, 
filtered and evaporated to dryness. The product was used directly without any further 

purification. The title compound was obtained in quantitative yield. 
'H NMR (400 MHz, CD3OD) 8 ppm 2.50 (qt, 2 H) 3.44 (t, 2 H) 4.17" 4.20 (m, 2 H) 4.27" 

4.31 (m, 2 H) 6.19 (s, 1 H) 7.41 (s, 1 H). 

10 Step 2: Ar-(2-MethyIbut-3-yn-2-yl)-7-(3,3,3-trifluoropropylamino)-2,3-
dihydrobenzo[b][i,4]dioxine-6-carboxamide 
7-(3,3,3-Trifluoropropylamino)-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxylic acid (0.512 
liimol, 149 mg)i'DIPEA (0;6I4 rrintol, 0.107'ml), HOBT (0.665 rtimol; 90 mg); 1,1^- : 

dimethylpropargylafrtinei (0.614 mmol, 0.065 ml), and EDCI (0:665 ffiriiol, 128 trig) 

15 dissOlved-in 5 iril DCM. Reaction was stirred Over-night and extracted tWice With 1 M ! 

NaOH. The organic-phase whs isolated with a phase-separator, evaporated to dryness and 

purified by coliimn chromatography to give 126 mg of the title compound. 
lH NMR (400 MHz, CD3OD) 8 ppm 1.66 (s, 6 H) 2.49 (qt, 2 H) 2.64 (s, 1 H) 3.3) (t, 2 H) 

4.15" 4.21 (m, 2 H) 4.23" 4.32 (m, 2 H) 6.21 (s, 1 H) 7.07 (s, 1 H). 

20 EXAMPLE 7: 6-(Isobutylamino)-Ar-(2-methylbut-3-yn-2-yI)benzo[d][l,3]dioxoIe-5-
carboxamide 

Step 1: 6-(Isobutylamino)benzo[d][l,3]dioxole-5^carboxylic acid , . 
6-Aniinobenzo[d][l,3]dioxole-5-carboxylic acid (0.828 nimol, 150 mg) was dissQlved in-7 

ml dry DCE. Isobutyraldehyde (0.994 mmol, 0.091 ml) and glacial acetic; acid, (2-07 mmol, 
25 0.1.19 nil),were, added at 0°C. Sodium triacetoxy borohydride (1.656 mmol, 351 ;ing) was-

added in one portion and the reaction mixture was stirred over-night. The reaction mixture 

was diluted with DCM, extracted with acidic water and brine and finally dried over Na2SQ4, 
filtered and evaporated. 143 mg of the title compound was obtained. 

'H NMR (400 MHz, CD3OD) 5 ppm 1.03 (d, 6 H) 1.93 (spt, 1 H) 2.99 (d, 2 H) 5.89 (s, 2 H) 

30' 6.30 (s, 1 H) 7.28 (s, 1H). : ' -
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Step 2: 6-(IsobutyIamino)-iV-(2-methylbut-3-yn-2-yl)benzo[d][l,3]dioxoIe-5-
carboxamide 
6-(Isobutylamino)benzo[d][l,3]dioxole-5-carboxylic acid (0.603 mmol, 143 mg), DIPEA 
(0.723 mmol, 0.126 ml), HOBT (0.784 mmol, 106 mg), 1,1-dimethyl-propargylamine (0.723 

5 mmol, 0.076 ml), and EDCI (0.784 mmol, 150 mg) were dissolved in 5 ml DCM. Reaction 
was stirred over-night and extracted twice with 1 M NaOH. The organic-phase was isolated 
with a phase-separator, evaporated to dryness and purified by column chromatography to 
give 106 mg of the title compound in 58 % yield. 

*H NMR (400 MHz, CD3OD) 5 ppm 1.02 (d, 6 H) 1.66 (s, 6 H) 1.91 (tspt, 1 H) 2.63 (s, 1 H) 
10 2.93 (d, 2 H) 5.87 (s, 2 H) 6.31 (s, 1 H) 7.02 (s, 1 H). 

EXAMPLE 8:8-(Isobutylamino)-iV-(2-inethylbut-3-yn-2-yl)3,4-dihydro-2H-
benzotb][l,4]dioxepine-7-carboxamide 

Step 1: 8-(IsobutyIamino)-3,4-dihydro-2H-benzo[b]fl,4Jdioxepine-7-carboxylic acid 
8-Amino-3,4-dihydro-2H-benzo[b][ 1,4]dioxepine-7-carboxylic acid (0.711 mmol, 150 mg) 

15 was dissolved in 7 ml dry DCE. Isobutyraldehyde (0.860 mmol, 0.079 ml) and glacial acetic 
acid (1.793 mmol, 0.. 103 ml) were,added at 0°C. Sodium triacetoxy borohydride (1-434. 

mmol, 304 mg) was added in one portion and the reaction mixture was stirred over-night. 

The reaction mixture was diluted with DCM, extracted with acidic water and .brine, and 

finally dried over Na2S04, filtered and evaporated. The product was used directly without 
20 any further purification. The title compound was obtained in quantitative yield. 

!H NMR (400 MHz, CD3OD) 8 ppm 1.02 (d, 6 H) 1.92 (tspt, 1 H) 2.00 (s, 1 H)'2:14 (m, 2 
H) 2:95 (d, 2 H) 4.06 (m, 2 H) 4.21 (m, 2 H) 6.26 (s, 1 H) 7.51 (s, 1 H). 

Step 2: 8-(IsobutyIamiho)-iV-(2-methylbut-3-yn-2-yI)-3,4-dihydro-2H-
benzo[b][l,4]dioxepine-7-carboxamide 

25 8-(Isobutylamirio)-3,4-dihydro-2H-benzo[b][l,4]dioxepine-7-carboxylickcid (0.716mmol, 

190 mg), DIPEA (0.859 mmol, 0.150 ml), HOBT (0.931 mmol, 126 mg), 1,1- /, 

dimethylpropargylamihe (0.859 mmol, 0.090 ml), and EDCI (0.931 mmol, 178 mg) were 

dissolved in 5 ml DCM. Reaction was stirred over-night and extracted twice with 1 M 

NaOH. The organic-phase was isolated with a phase-separator, evaporated to dryness and 

30 purified by column chromatography and preparative HPLC to give 129.2 mg of the title 
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compound. 
'H NMR (400 MHz, CDC13) 5 ppm 0.97 (d, 6 H) 1.71 (s, 6 H) 1.92. (tspt, 1 H) 2.11" 2.23 (m, 
2 H) 2.36 (s, 1 H) 2.88 (dd, 2 H) 4.04 4.14 (m, 2 H) 4.16" 4.25 (m, 2 H) 5.92 (s, 1 H) 6.26 

(s, 1 H) 6.99 (s, 1 H) 7.49 (br. t„ 1 H). 

5 EXAMPLE 9: 7-(Isobutylamino)-iV-(2-methylbut-3-yn-2-yl)-2,3-
dihydrobenzo[b][l,4]dioxine-6-carboxamide 

Step 1:7-(Isobutylamino)-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxyIic acid 
7-Amino-2,3-dihydrobenzo[b][l,4]dioxine-6-carboxylic acid (0.769 mmol, 150 mg) was 
dissolved in 7 ml dry DCE. Isobutyraldehyde (0.922 mmol, 0.084 ml) and glacial acetic acid 

10 (1.921 mmol, 0.110 ml) were added at 0°C. Sodium triacetoxy borohydride (1.537 mmol, 

326 mg) was added in One portion and the reaction mixture was stirred oversight. The- . , 
reaction mixture, was diluted with ,DCM, extracted with acidic water and brine and finally 

dried over Na2S04, filtered and evaporated. The product was used directly without any 
further purification. The title compound was obtained in quantitative yield. 

15 'H NM'R (400 MHz, CD3OD) 5 ppm 1.02 (d, 6 H) 1.92 (tspt, I H) 2.93 (d, 2 H) 4-12" 4.20 
(m, 2 ft) 4.23" 4v31 (m, 2 H) 6.15 (s, 1 H) 7.38 (s, 1 H). 

Step 2: 7-(Isobutylamino)-iV-(2-methyIbut-3-yn-2-yl)-2,3-dihydfobenzo[b][l,4]dioxine-

6-carboxamide 1 

7-(Isobutylamino)-2,3-dihydrobenzo[b][ 1,4]dioxine-6-carboxylic acid (0.768 mmol, 193 

20 mg), DIPEA (0.922 mmol, 0.161 mi), HOBT (0.998 mmol, 135 mg), 1,1- ̂  ' • 
dimethylpropargylamine (0.922 mmol, 0.097 ml), and EDCI (0.998 mmol, 191 mg) were ; 

dissolved in 5 ml DCM. Reaction was stirred over-night and extracted twice with 1 M y :, 
NaOH. The organic-phase was isolated with a phase-separator, evaporated to dryness and 
purified by flash chromatography to give 178 mg of the title compound. 

25 'HNMR(400MHz,CD3OD)5 ppm 1.01 (d,6H) 1.66 (s, 6H) 1.90(tspt, f H) 2.63 (s, l H) 

2.87 (d, 2 H) 4.14" 4.20 (m, 2 H) 4.22" 4.27 (m, 2 H) 6.16 (s, 1 H) 7.03 (s, 1 H). 

EXAMPLE 10: 2-(2,2-Difluoroethylairano)-AH2-methyIbut-3-yri-2-yl)-5- ? ^ 

(triflu6romethyl)benzamide 

Step 1: 2-(2,2-P'flWQroethyIa|iunb)-5-(trifluoromethyI)benzoic acid 
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2-Chloro-5-(trifluotomethyl)benzoic acid (1.781 mmol, 0.40 g), 2,2-difluoro-ethanamine 

(3.56 mmol, 0.251 ml), potassium acetate (3.56 mmol, 0.350 g), copper(II) acetate 

monohydrate (0.178 mmol, 36 mg), triethylamine (1.781 mmol, 0.248 ml) in 6 ml DMF 
were heated to 180°C for 25 min using a microwave reactor. Water was added to the 

5 reaction mixture and the solution was extracted twice with EtOAc. The organic-phase was 
dried over Na2S04, filtered, evaporated and purified by flash chromatography to give 238 

mg of the title compound in 50 % yield. 
lH NMR (400 MHz, CDCI3 and CD3OD) 5 ppm 3.68 (td, 2 H) 5.94 (tt, I H) 6.81 (d, 1 H) 

7.58 (dd, 1 H) 8.25 (d, 1 H). 

10 Step 2: 2-(2,2-Difluoroethylamino)-iV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-
benzamide 
2-(2,2-Difluoroethylamino)-5-(trifluoromethyl)benzoic acid (0.884 mmol; 238 mg), DIPEA 
(1.061 mmol, 0/185 ml), HOBt (1.149 mmol, 155 mg), lj-dimethyl-pfopaigylamine (1.061 
mmol, 0.112 ml1), and EDCI (1.149 mmOl, 220 mg) were dissolved in 5 ml DCM. Reaction 

15 was stirred over-night and diluted with DCM, extracted three times 1 M NaOH. The 
Organic-phase was dried over Na2S04, filtered, evaporated to dryness' and purified by 

pireparative HPLC to give 104.5 mg of the title compound in 35 % yield. 
*H NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H) 2.41 (s, 1 H) 3^62 (tdd, 2 H) 5.89 (tt, 1 H) 

6.16 (br. s., 1 H) 6.79 (d, 1 H) 7.47" 7.57 (m, 2 H) 8.32 (br. t., 1 H). 

20 EXAMPLE 11: iV-(2-MethyIbut-3-yn-2-yl)-2-(trifluoromethyl)-4-(3,3,3-
trifluoropropyIamino)pyrimidine-5-carboxamide 

Step 1: Ethyl 2-(trifluoromethyl)-4-(3,3,3-trifluoropropyIamino)pyrimidine-5-
carboxylate 
Ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-carboxylate (1.178 mmol, 0.3 g), 3,3,3-

25 trifluoropropylamine hydrochloride (2.357 mmol, 0.352 g) and triethylamine (2.357 mmol, 
0.328 ml) in 2 ml EtOH were heated to 160°C for 30 minutes using a microwave reactor. 

Solvents were removed under reduced pressure and the water-phase was extracted with , 

EtOAc four times. The combined, organic phases were dried over Na2S04, filtered and 

evaporated to dryness to give 349 mg of the title compound. 

30 VH NMR (400 MHz, DMSO-4) 5 ppm 1.34 (t, 3 H) 2.55" 2.74 (m, 2 H) 3.80 (td, 2 H) 4.36 
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(q, 2 H) 8.77 (t, 1 H) 8.89 (d, 1 H). 

Step 2: 2-(TrifluoromethyI)-4-(3,3,3-trifluoropropylamino)pyrimldine-5-carboxylic 
acid 
Ethyl 2-(trifluoromethyl)-4-(3,3,3-trifluoropropylamino)pyrimidine-5-carboxylate (1.054 

5 mmol, 349 mg), was dissolved in 10 ml THF and 1 ml of a 5M aqueous NaOH solution. The 
reaction mixture was refluxed for 2 h. THF was removed under reduced pressure and the 
solution was made acidic and extracted with DCM three times. The organic-phase was dried 
over Na2S04, filtered and evaporated to dryness to give 287 mg of the title compound. 
'H NMR (400 MHz, DMSO-de) 8 ppm 2.55" 2.73 (m, 2 H) 3.79 (td, 2 H) 8.86 (s, 1 H) 8.90 

10 (t, 1 H) 13.99 (br. s„ 1 H). 

Step 3: A?-(2-Methylbut-3-yn-2-yl)-2-(trifluoromethyl)-4-(3,3,3-
trifluoropropyIamino)pyrimidine-5-carboxamide "''4 '' 
2-(Trifluoromethyl)-4-(3,3,3-trifluoropropylamino)pyrimidine-5-carboxylic acid (0.947 

mmol, 287 mg), DIPEA (1.893 mmol, 0.33 ml), HOBt (1.041 mmol, 141 mg), 1,1-
15 dimethylpropargylamirie (1.893 mnlbl, b.110 ml), andE£>CI (l .041 mmol, 220 mg) were '•; 

dissolved in 5 ml DCM. Reaction was stirred over-night and was then heated tO'50°C fbr 2 

h. The reaction mixture was diluted with DCM, extracted twice with 1 M NaOH. The • 

organic-phase was dried over Na2S04, filtered, evaporated to dryness arid purified by flash 

chromatography to give 179.1 mg of the title compound. 

20 'H NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H) 2.43 (s, 1 H) 2.44" 2.56 (m, 2 H) 3.82 (dt, 1 

H) 6,14 (br. s., 1 H) 8.43 (s, 1 H) 8.98 (br. t, 1 H). 

EXAMPLE 12: iV-(2-Methylbut-3-yn-2-yl)-5-(trifluoromethyl)-2-(3,3,3-
trifluoropropylamino) benzamide 

Step 12-Amino-Ar-(2-methylbut-3-yn-2-yl)-5-(trifluoromethy!)benzaittide. 

25 A nuxture of 2-amino-5-(trifluorpmethyI)benzoic acid (0.25 g, 1.22 mmoJi), EDCI (0.2? g, 
1.46 mmol), DIPEA (0.425 ml, 2.44 .mmol) and HOBt (82 mg, 0.609 mmol) in DCM (10 
ml) was stirred for 30 minutes. 1,1-Dimethylpropargylamine (0.141 ml, 1.34 mmol) was 

added. The, mixture was stirred for one day, washed with 2M Na2C03, dried and evaporated 
and purifipd by flash chromatography to give 0.25 g of the title compound. 

30 NMR (400 MHz, CDC13) 5 ppm 1.76 (s, 6 H), 2.41 (s, 1 H), 5.94 (bs, 2 H), 6.05 (bs, 1 
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H), 6.67 - .6.73 (m, 1 H), 7.38 - 7.44 (m, 1 H), 7.47 - 7.51 (m, 1 H). 

Step 2: AK2-Methylbut-3-yn-2-yl)-5-(trifluoromethyl)-2-(3,3,3-trifluoropropylamino) 
benzamide 
To a stirred solution of 2-amino-JV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)benzamide 

5 (0.25 g, 0.92 mmol), 3,3,3-trifluoropropanal (0.15 ml, 1.8 mmol) and glacial acetic acid 
(0.318 ml, 5.55 mmol) in 1,2-dichloroethane (10 ml) was added sodium triacetoxy 

borohydride (0.55 g, 2.6 mmol) under N2 atmosphere. The resulting mixture was stirred 

overnight and neutralized by adding saturated aqueous sodium bicarbonate to pH 7. The 
mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous ; 

10 sodium sulphate and evaporated. The crude was purified using preparative; HPLC. to give 88 
mg of the title c'ompourid. . 
!H NMR (400 MHZ, CDC13) 5 ppm 1.75 (s, 6 H), 2.41 (s, 1 H), 2.41 -2.52 (m, 2 H), 3.46 -

3.53 (m, 2 H), 6.01 - 6.12 (m, 1 H), 6.69 (d, 1 H), 7.52 (d, 1 H), 8.15 (t, 1 H). : 

EXAMPLE 13: 4-ChIoro-iV-(2-methylbut-3-yn-2-yl)-2-(propyIamirio)benzaniide 

15 Step 1: Methyl 4-chIoro-2-(propylamino)benzoate 
Methyl 2-amino-4-chlorobenzoate (0.5 g, 2.7 mmol), propionaldehyde (0.373 ml, 5.1 mmol) 

and ;acetic acid (0.925 ml, -16 mmol) were dissolved in 1,2-dichloroethane (15 ml): Sodium 

triacetoxy borohydride (1.599 g, 7.54) was added and the mixture was. stirred overnight. The 
reaction was quenched with saturated NaHCC>3-solution and extracted with EtOAc. The,, 

20 combined organic layers were dried and evaporated to give 0.621 g of the title compound. 

'H NMR (400 MHz, CDCI3) 5 ppm 1.02 (t, 3 H), 1.70 (m, 2 H), 3.11 (td, 2 H), 3.83 (s, 3 H), 

6.50 (dd, 1 H), 6.63 (d, 1 H), 7.78 (d, 2 H). ; ; 

Step 2:4-Chloro-2-(propylamino)benzoic acid 
A solution of NaOH (0.1 g, 2.6 mmol) in water (0.5 ml) was added to a solution of methyl 

25 4-chloro-2-(p'rOpylamino)beniz6ate (0.3 g, 1.3 mmol) in THF (3 ml) and heated to 50°C for 

4h. The solvents were evaporated under reduced pressure. The crude product was diluted 
with water tod extracted with EtoO. The aqueous layer was acidified with dilute HC1 V"1 

solution and stirred for 20 rnin. The Solid precipitate was filtered off and dried. Yield: 0.28 
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'HNMR (400 MHz, CDC13) 8 ppm 1.03 (t, 3 H), 1.72 (m, 2 H), 3.15 (td, 2 H), 6.55 (dd, 1 

H), 6.67 (d, 1 H), 7.88 (d, 1 H). 

Step 3:4-Chloro-A^(2-methylbut-3-yn-2-yl)-2-(propyIammo)benzamide 
4-Chloro-2-(propylamino)benzoic acid (70 mg, 0.33 mmol), 1,1-dimethylpropargylamine 

5 (0.038 ml, 0.36 mmol), EDCI (75 mg, 0.39 mmol), DIPEA (0.114 ml, 0.66 mmol) and 
HOBt (22 mg, 1.64 mmol) in 5 ml DCM were mixed overnight. The mixture was washed 
with 2 M Na2C03, evaporated and purified by preparative HPLC. Yield 29 mg. 

'H NMR (400 MHz, CDCI3) 6 ppm 1.00 (t, 3 H), 1.62 - 1.70 (m, 2 H), 1.72 (s, 6 H), 2.38 (s, 

1 H), 3.06 (td, 2 H), 6.02 (bs, 1 H), 6.48 (dd, 1 H), 6.62 (d, 1 H), 7.20 (d, 1 H), 7,71 (bs, 1 
10 H). . 

EXAMPLE 14: 5-Chloro-iY-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-
benzamide 

Step 1: Methyl 5-chlpro-2-(2,2,2-trifluoroethylamino)benzoate . 
, Trifluprpacetip- acid (1.3> ml, 17-5 mmol) was added to a cold solution of .methyl 3Tamino-5-

15 chlorobenzoate ;(Q.25 g, 1.35 mmol) and sodium cyanoborohydride,(Q.l8 g, 2.8 mmol): i,n. 
DCM (4 ml). The temperature was kept below 5°C. Trifluoroacetaldehyde hydrate (6.27 ml, 

3.4 mmol) was added drop-wise. The mixture was stirred at room temperature for 2 days. . 
The mixture was slowly poured onto cold saturated sodium bicarbonate solution. The pH 
was adjusted to 7 by adding solid sodium bicarbonate in portions. The resulting mixture was 

20 stirred for 30 min and extracted with DCM, dried over anhydrous sodiuiti sulphate and 
evaporated. The crude product was purified by flash column chromatography to afford 0.102 
g of the title compound. 

'H NMR (4(X) MHz, CDC13) 8 ppm 3.80 - 3:88 (m, 2 H), 3.88 (s, 3 H), 6.73 (d, 1 H), 7.34 

(ddd, 1 H), 7.91 (dd, 1 H), 8.15 (t, 1 H). ' . , 

25 Step 2: 5-Chlor6-2-(2,2,2-trifluoroethylamino)benzoic acid 
A mixture of methyl 5-chloro-2-(2,2,2-trifluoroethylamino)benzoate (0.1 g, 038 mmol) in 

THF (5 ml) with l M NaOH (2 ml) was stirred at 60 °C for 3h'. Further 2 ml of 1 M NaOH 
solution was a^dded.' The mixture was stilted overnight. The solvents were evaporated under 

reduced pressure'. The crude product was diluted with t-butyl methyl ether arid acidified with 
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dilute HC1 solution. The solution was then extracted with DCM (2 x 10 ml), washed with 

water, dried and evaporated. Yield: 91 mg. ' 
lU NMR (400 MHz, CDCl3) 8 ppm 3.88 (q, 2 H), 6.76 (d, 1 H), 7.39 (dd, 1 H), 7.98 (d, 1 

H), 8.03 (t, 1 H). 

5 Step 3: 5-Chloro-Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyIamino)benzamide 
A mixture of 5-chloro-2-(2,2,2-trifluoroethylamino)benzoic acid (90 mg, 0.36 mmol), 1,1-
dimethylpropargylamine (0.042 ml, 0.40 mmol), EDCI (83 mg, 0.43 mmol), DIPEA (0.12 
ml, 0.72 mmol) and HOBt (24 mg, 0.18 mmol) in DCM (5 ml) was stirred overnight. The 

mixture was washed with 2 M Na2C03, evaporated and purified by preparative HPLC. 

10 Yield: 47 mg. 

'H NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H), 2.41 (s, 1 H), 3.79 (qd, 2 H), 6.05 (bs, i 

H), 6.74 (d, 1 H), 7.27 (dd, 1 H), 7.29 - 7.30 (m, 2 H), 8.04 (t, 1 H). 

EXAMPLE 15: 3-Fluoro-A-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifIuoropropylamino)-
benzamide 

15 Step 1: 2-Amino-3-fluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 
A mixture pf 1,1 -dimethylpropargylamine (0.3 ml, 2.84 mmol), 2-amino-3-fluorobenzoic 
acid (0.4 g, 2.58 mmol), EDCI (0.6 g, 3.09 mmol), DIPEA (1.35 ml, 7.74 mmol.) and HOBt 
(174 mg, 1.29 mmol) in DCM (10 ml) was stirred overnight. The mixture was washed with 

2 M Na2CQ3, evaporated to dryness and purified by flash chromatography. Yield: 0.38 g. 

20 'H NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H), 2.40 (s, 1 H), 5.64 (bs, 2 H), 6.08 (bs, 1 

H), 6.56 (td, 1 H), 7.01 - 7.10 (m, 2 H). 

Step 2: 3-Fluoro^V-(2-methyibut-3-yn-2-yI)-2-(3,3,3-trifluoropropylamino)benzamide 
A mixture of 2-amino-3-fluoro-Af-(2-methylbut-3-yn-2-yl)benzamide (0.15 g, 0.68 mmol), 
3,3,3-trifluoropropanal (0.112 ml, 1.29 mmol) and glacial acetic acid (0.23 ml, 4.1 mmol) in 

25 1,2-dichldroethane (5 ml) was stirred. Sodium triacetoxy borohydride (0.4 g, 1.9 mmol) was 

added. The mixture was stirred for 6 days. The reaction was quenched with saturated 

NaHC03 (aq) and extracted with EtOAc. The combined organic layers were dried and • 

evaporated to dryness. Preparative HPLC gave 6 mg of the title compound. 

'H NMR (400 MHZ, CDC13) 8 ppm 1.74 (s, 6 H), 2.32 - 2.45 (m, 3 H), 3.57 (qd, 2 H), 6.50 
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(bs, 1 H), 6.61 (bs, 1 H), 6.74 (td, 1 H), 7.09 (ddd, 1 H), 7.23 - 7,25 (m, 1 H). 

EXAMPLE 16: 3-Fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(propylamino)beiizaiiiide 

2-Amino-3-fluoro-A/-(2-methylbut-3-yn-2-yl)benzamide (0.15 g, 0.68 mmol), 
propionaldehyde (0.09 ml, 1.3 mmol) and glacial acetic acid (0.23 ml, 4.1 mmol) in 1,2-

5 dichloroethane (5 ml) were stirred. Sodium triacetoxy borohydride (0.4 g, 1.0 mmol) was 
added and the mixture was stirred for 6 days. NaHCC>3 (aq) was added. The mixture was 
extracted with EtOAc. The organic layers were evaporated to dryness. Purification by flash 
chromatography and preparative HPLC gave 10 mg of the title compound. 
lH NMR (400 MHz, CDC13) • ppm 0.95 (t, 3 H), 1.57 - 1.64 (m, 2 H), 1.74 (s, 6 H), 2.38 

10 (s, 1 HX 3,16 (qd, 2 H), 5.42 (bs, 1 H), 6.78 (td, 1 H), 7.08 (ddd, 1 H), 7.41 (dt, 1 H), 7.45 
(bslH). 

EXAMPLE 17: 2-(Cyclobutylamino)-4,5-difluoro-iV-(2-metliyIbut-3-yn-2-yl)benzamide 

Step 1: Methyl 2-(cycIobutyIamino)-4,5-difluorobenzoate 
A mixture,of methyl 2-amino-4,5-difluorobenzoate (0.5 g, 2.7 mmol), cyclobutanone (0.383 

15 ml, 5.1 mmol), acetic acid (0.92 ml, 16.0 mmol) in 1,2-dichloroethane (10 ml) was stirred. 
Sodium triacetoxy borohydride (1.59 g, 7.5 mmol) was added and the mixture was stirred 

overnight. The reaction was quenched with saturated NaHC03 (aq) and extracted with 

EtOAc. The combined organic layers were dried and evaporated to dryness. Flash ^ 
chromatography gave 0.30 g of the title compound. 

20 lH NMR (400 MHz, CDC13) 5 ppm 1.74 - 1.99 (m, 4 H), 2.40 - 2.49 (m, 2 H), 3.78 - 3.90 

(m, 1 H>, 3.84 (s, 3H), 6.27 (dd; 1 H), 7.64 - 7.72 (m, 1 H), 7.78 (bs, 1 H). -

Step 2: 2-(CyclobutyIamino)-4,5-difluorobenzoic acid 
A solution of niethyl 2-(cycl0butylamiho)-4,5-difluorobenz0ate (0.3 g, 1.25 mmbl) in THF 
(5 ml) and 1 M NaOH (15 ml) was stirred for one day. The solvents were evaporated lirider 

25 reduced pressure. The crude product was diluted with t-butyl methyl ether afld acidified 
with dilute HC1 solution. The solution was then extracted with t)CM (2 x 10 ml), washed 

with water, dried and evaporated. Yield: 0.23 g. 
lH NMR (400 MHz, CDCI3) 8 ppm 1.77 - 2.03 (m, 4 H), 2.4l - 2.52 (m, 2 H>, 3.82 - 3.94 

(m, 1 H), 6.31 (dd, 1 H), 1.76 (dd, 1 H). 
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Step 3: 2-(CyclobutyIamino)-4,5-difIuoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 
A mixture of 2-(cyclobutylamino)-4,5-difluorobenzoic acid (100 mg, 0.44 mmol), 1,1-

dimethylpropargylamine (0.051 ml, 0.48 mmol), EDCI (101 mg ,0.53 mmol), DIPEA (0.15 
ml, 0,88 mmol) and HOBt (30 mg, 0.22 mmol) in 10 ml DCM was stirred overnight. The 

5 mixture was washed with 2 M Na2C03, evaporated to dryness and purified by preparative 
HPLC. Yield: 78 mg. 

*H NMR (400 MHz, CDC13) 8 ppm 1.73 (m, 6 H), 1.76 - 2.01 (m, 4 H), 2.36 - 2.46 (m, 2 

H), 2.40 (s, 1H), 3.74 - 3.85 (m, 1 H), 5.87 (bs, 1 H), 6.29 (dd, 1 H), 7.12 (dd, 1 H), 7.67 (bs, 
1H). 

10 EXAMPLE 18: iV-(2-Methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafIuoropropyIamino)-5-
(trifluoromethyl)benzamide . 'V' 

Step 1: 2-(2,2,3,3,3-Pentafluoropropylamino)-5-(trifluoromethyl)benzoic acid 
2-ChlQro-5-(trifluoEomethyl)benzoic: acid (0.3 g, 1.34 mmol), 2,2,3,3,3T ; , 

pentafluoropropylamine (0.28 ml, 2.67 mmol), potassium acetate (0,26 ;g, 2,67.mmol),, 

15 copper(II)acetate monohydrate (27 mg, 0.134 mmol) and triethylamine (0.22 ml, 1.6 mmol) 
in DMF (5 ml) were heated at 18Q°C for 2 h using a microwave reactor. The mixture .diluted 

with ethyl acetate and neutralized with dilute HC1 solution. The layers were separated and 

the aqueous layer was extracted with ethyl acetate. The organic layer was dried over 

anhydrous sodium sulphate and evaporated. The material was purified by flash 
20 chromatography. Yield: 0.10 g. 

'H NMR (400 MHz, CDC13) 8 ppm 3.99 (td, 2 H), 6.87 (d, 1 H), 7.66 (dd, 1 H), 8.27 - 8.31 

(m, 1 H), 8.39 (t, 1 H). 

Step 2: iY-(2-Methylbut-3-yn-2-yI)-2-(2,2,3,3,3-pentafluoropropylamino)-5-
(trifluoromethyl)benzamide 

25 A mixture of 2-(2,2,3,3,3-pentafluoropropylamino)-5-(trifluoromethyl)benzoic acid (70 mg, 

l eq), 1,1-dimethylpropargylamine (0.024 ml, 1.1 eq), EDCI (48 mg, 1.2 eq), DIPEA (0.07 
ml, 2 eq) and HOBt (14 mg, 0.5 eq) in 10 ml DCM was stirred overnight. The mixture was 

washed with 2 M Na2C03, evaporated to dryness and purified by preparative HPLC. Yield: 

39 mg. 

30 5H NMR (400 MHz, CDC13) 8 ppm 1.76 (s, 6 H), 2.42 (s, 1 H), 3.90 (td, 2 H), 6,13 (bs, 1 
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H), 6.82 (d, 1 H), 7.50 - 7.59 (m, 2 H), 8.43 (t, 1 H). / 

EXAMPLE 19: iV-(2-Methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluorppropylamino)-

benzamide 

Step 1: 2-(2,2,3,3,3-Pentafluoropropylamino)benzoic acid 
5 2-Bromobenzoic acid (0.5 g, 2.49 mmol), 2,2,3,3,3-pentafluoropropyIamine (0.53 ml, 5.0 

mmol), potassium acetate (5.0 mmol), copper(II)acetate monohydrate (50 mg, 0.25 mmol) 
and triethylamine (0.42 ml, 3.0 mmol) in DMF (5 ml) were heated at 180 °C for 30 minutes 
using a microwave reactor. The mixture was neutralised with diluted HC1 and extracted with 
EtOAc. The organic phase was dried, evaporated and purified by flash chromatography to 

10 give 72 mg Of the title compound. 
!H NMR (400 MHz, CDCI3) 8 ppm 3.95 (td, 2 H), 6.73 - 6.82 (m, 2 H), 7.46 (ddd, 1 H), 

7.98 - 8.07 (m, 2 H); ' ' : ' ' •' ' ' ' ' 

Step 2:iV-(2-Methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropyIamino)benzamide 
A mixture of 242,2,3l,3,3-peht^udr6propylaminO)benzoic acid (70 mg, 1 eq), 1,1-

15 dimethylpropargylamine (0;03 ml, 1.1 eq), iEDCI (60 mg, 1.2 eq), DIPEA (0.09 mil 2 eq) 
and HOBt (18 mg, 0.5 eq) in 10 nil DCM was stirred overnight.The mixture was waslied 
with 2 M Na2C03, evaporated to dryness and purified by preparative HPlLC. Yield: 33 mg. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.74 (s, 6 H), 2.39 (s, 1 H), 3.86 (td; 2 H), 6.12 (bs, 1 

H), 6.70 (ddd, 1 H), 6.78 (d, 1 H), 7.29 - 7.37 (m, 2 H), 8.06 (t, 1 H). 

20 EXAMPLE 20: 2-(2,2-DifluoroethyIamino)-5-fluoro-iV-(3-methyIpent-l-yn-3-
yl)nicotinamide 

Step 1: 2-(2,2-DifluoroethyIamino)-5-fIuoronicotinic acid, , 
2rChloro-5-fluoropyridine-3-carb(>xylic acid (0.199 ml, 1.709 mmol), 2,2^- . . _,. 

difluorpethylamine (0.205 ml, 2.91 mmol), copper powder (6.5 mg, 0.103 mrpiol), copper® 
25 bromide (12 0 mg, 0.085 mmol), potassium carbonate (0.283 g, 2.051 mmol) and dry DMF 

(2 ml) were heated by microwave irradiation at 150 °C for 1 h. Some EtOAc was added and 
organic phase was washed 2 times with 0.5 M citric acid, dried over N^SO^, filtered arid 

evaporated. 0,335 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 3.88 (td, 2 H) 5.81 - 6.13 (m, 1 H) 7.95 (dd, 1 H) 7.99 
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(br. s, 1 H) 8.16 (d, 1 H) 

Step 2: 2-(2,2-Difluoroethylamino)-5-fluoro-Ar-(3-methylpent-l-yn-3-yl)nicotinamide 
2-(2,2-Difluoroethylamino)-5-fluoronicotinic acid (0.100 g, 0.454 mmol), 3-amino-3-
methyl-l-pentyne hydrochloride (0.061 g, 0.454 mmol), 1-hydroxybenzotriazole (0.068 g, 

5 0.500 mmol), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.096 g, 
0.500 mmol) and A^iV-diisopropylethylamine (0.166 ml, 0.954 mmol) in DCM (5 ml) were 
stirred at room temperature overnight. Some DCM was added and organic phase was 

washed with 1 M HC1 and 1 M Na2C03, dried over Na2SC>4, filtered and evaporated. The 
crude product was purified by preparative HPLC. 0.024 g of the title compound was 

10 obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.06 (t, 3 H) 1.72 (s, 3 H) 1.90 (dq, 1 Hj 2.16 (dq, 1 H) 

2.44 (s, 1 H) 3.82 (tdd, 2 H) 5.79 - 6.13 (m, 2 H) 7.32 - 7.39 (m, 1 H) 8.04 (t, 1 H) 8.10 (d, 1 

EXAMPLE 21: 2-(Cyclobutylamino)-3-fluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 

15 A mixture of] 2-amino-3-fluoro-Afr(2-methylbut-3-ynr2-yl)benzamide (75 mg, 0.34 mmol), 
cyclobutanone (0.05 ml, 0.7 mmol), glacial acetic acid (0.117:ml, 2.0 mmol) in 1,2- . 

dichloroethane (4 ml) was stirred. Sodium triacetoxy borohydride (0.20 g, 0.95 mmol) was 

added and the mixture was stirred for two days. The reaction was quenched with saturated 

NaHC03 (aq) and extracted with EtOAc. The combined organic layers were dried and 
20 evaporated to dryness. Preparative HPLC gave 1.5 mg of the title compound. . . • 

'H NMR (400 MHz, CDC13) 8 ppm 1.55 - 1.71 (m, 2 H), 1.73 (s, 6 H), 1.84- 1.97 (m, 2 H), 

2.25 - 2.35 (m, 2 H), 2.38 (s, 1 H), 3.87 - 3.97 (m, 1 H), 5.46 (d, 1 H), 6.80 (td, 1 H), 7.07 

(ddd, 1 H), 7.42 - 7.45 (m, 1 H), 7.55 (bs, 1 H). 

EXAMPLE 22: 5-Fluoro-.V-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-
25 benzamide - vw-

Step 1: Methyl 5-fluoro-2-(2,2,2-trifluoroethylamino)benzoate 
A mixture of methyl 2-aminor5-fluorobenzoate (0.5 g, 2.96 mmol), sodium 

cyanoborohydride (0.39 g, 6.2 mmol) and DCM (8 ml) was stirred at 0°C. Trifluoroacetic 

acid (2.85 ml, 38.4 mmol) was added. Trifluoroacetaldehyde hydrate (0.59 ml, 2.5 equiv) 
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was added dropwise. The mixture was stirred for 7 days. The mixture was filtrated and the 
filtrate was purified by flash chromatography. Yield: 18 mg. 

'H NMR (400 MHz, CDC13) 8 ppm 3.82 - 3.87 (m, 2 H), 3.89 (s, 3 H), 6.74 (dd, 1 H), 7.16 

(dddd, 1 H), 7.61 - 7.66 (m, 1 H), 7.99 (t, 1 H). 

5 Step 2: 5-Fluoro-2-(2,2,2-trifluoroethylamino)benzoic acid 
A solution of methyl 5-fluoro-2-(2,2,2-trifluoroethylamino)benzoate (18 mg, 0.07 mmol) in 
THF (3 ml) with 1M NaOH (2 ml) was stirred for 3 h at room temperature. The solvent was 
evaporated. The crude was treated with diluted HC1 and the solid separated was dried under 
vacuum. The crude product, containing salts, was used as such in the next step. 

10 ]H NMR (400 MHz, D20) 8 ppm 3.86 (q, 2 H), 6.87 (dd, 1 H), 7.09 (td, 1 H), 7.43 (dd, 1 

I'?': ••'iff-* > ; - -:K:- ! i'\ f M.v - . . ; 

Step 3: :5-<Pluoro-Ar-(2-rmethylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylaHilno)benzamide 
A mixture of 5-fIuo^2-(2,2,2-trifluoroethylamino)benzoic acid (30 mg, 1 eq), 1,1-

dimethylpropargylamine (0.015 ml, 1.1 eq), EDCI (29 mg, 1.2 eq), DIPEA (0.066 ml, 3 eq) 
15 and HOBt (8.55 mg, 0:5 eq) in 5 ml DCM was stirred overnight. The mixture was washed 

with 2 M Na2C03, evaporated to dryness and purified by preparative HPLC. Yield: 2.3 mg; 
rH NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H), 2.41 (s, 1 H), 3.78 (qd, 2 H), 6.04 (bs, 1 

H), 6.75 (dd, i H), 7.04 - 7.08 (m, 2 H), 7.80 (t, 1 H). 

EXAMPLE 23: 2-(Cyclobutylamino)-iV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyI)-
20 benzamide •• : 

2-Amino:Ar-(2-i^ethylbutr3-yn-2-yl)-5-(trifluoromethyl)benzamide(150,mg,0,55,mmol), 
cyclobutanone (0.079 ml, 1.055, mmol)), glacial acetic acid (0.191 ml,, 3.33 mmol) and 1,2-
dichloroethane (4 ml), were charged in a flask. Sodium triacetoxy borohydride (0.33 g, 2.8 . 
1.6 mmol) was added and the' mixture stirred overnight. The reaction was quenched with , 

25 saturated NaHC03 (aq) and extracted with EtOAc. The combined Organic layers were dried 
and evaporated to dryness. Purification by preparative HPLC gave 66 mg of the title 

compound. 

*H NMR (400 MHz, CDCI3) 8 ppm 1.75 (s, 6 H), 1.78 - 2.03 (m, 4 H), 2.37 - 2.49 (m, 2 H), 

2.41 (s, 1H), 3.86 - 3.99 (m, 1 H), 6.09 (bs, 1 H), 6.55 (d, 1 H), 7.40 - 7.46 (m, 1 H), ^47 -
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7.50 (m, 1 H), 8.08 (d, 1 H). 

EXAMPLE 24: 2-(CycIobutylamino)-5-fluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: Methyl 2-(cyclobutyIamino)-5-fluorobenzoate 
Methyl 2-amino-5-fluorobenzoate (0.5 g, 3.0 mmol), cyclobutanone (0.42 ml, 5.6 mmol), 

5 glacial acetic acid (1.0 ml, 17.7 mmol) and 1,2-dichloroethane (10 ml) were charged in a 

flask. Sodium triacetoxy borohydride (1.75 g, 8.3 mmol) was added and the mixture stirred 
overnight. The reaction was quenched with saturated NaHC03 (aq) tod extracted with 

EtOAc. The combined organic layers were dried and evaporated to dryness. The crude 
product was used in the next step. 

10 lH NMR (400 MHz, CDC13) 8 ppm 1.75- 1.99 (m, 4 H), 2.40 - 2.48 (m, 2 H), 3.85 (s, 3 H), 

3.88 - 3.97 (m, 1 H), 6.49 (dd, 1 H), 7.08 (ddd, 1 H), 7.54 - 7.64 (m, 2 H). 

Step 2:2-(Cyclobutylamino)-5-fluorobenzoic acid 
A solution ofmethyl'2-(cyclobutyiamino)-5-fluorobenzoate (0.7 g, 3.13 mmol) in THF (3 
mi) With lM:NaiOH (l4 ml) was Stifred'at 60°C for 4 h. The solvents were evaporated aind 

1$ the residue was diluted with tert-buiyi methyl ether. The mixture was acidified by adding 

2M HC1. The solvent was evaporated, and the residue washed with heptane-DCM to give 
1.33 g of a crude product: i 
!H NMR (400 MHz, CDCI3) 8 ppm 1.78 - 2.12 (m, 2 H), 2.27 - 2.41 (m, 2 H), 2.56 - 2.71 

(m, 2 H), 4.04 (quin, 1 H), 7.44 (ddd, 1 H), 7.67 (dd, 1 H), 7.90 (dd, 1 H), 11.24 (bs, 2 H). 

20 Step 3: 2-(Cyclobutylamino)-5-fluoro-iV-(2-methylbut-3-yii-2-yl)beiizaimde 
A mixture of 2-j(cyclobutylamino)-5-fluorobenzoic acid (100 mg, 0.48 mmol), 1,1-

dimethylpropargylamine (0.055 ml, 0.53 mmol), EDCI (110 mg, 0.57 mmol), DIPEA (0.17 

mi, 0.96 mmol) and HOBt (32 mg, 0.24 mmol) in DMF (3 ml) was shaken Overnight. Water 

(3 ml) was added. The aqueous mixture was extracted with EtOAc (3 ml). The organic layer 

25 was washed with 2M Na2C03) evaporated to dryness and purified by preparative HPLC. 
Yield': 40 mg. 
lH NMR (400 MHz, CDCI3) 8ppm 1.73 (s, 6 H), 1.75 - 1.98 (m, 4 H), 2.35 - 2.44 (m, 2 H), 

2.40 (s, 1H), 3.79 - 3.90 (m, 1 H), 6.09 (bs, 1 H), 6.48 (dd, 1 H), 6.95 -7.06 (m, 2 H), 7.29 
(bs, 1H). ' -v- ' ; ' •'•••= P'. . 
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EXAMPLE 25: 2-(CyclobutyIamino)-5-fluoro-AK2-methylbut-3-yn-2-yl)nicotinaiiiide 

Step 1: 2-(Cyclobutylamino)-5-fluoronicotinic acid 
A mixture of 2-chloro-5-fluoropyridine-3-carboxylic acid (0.13 ml, 1.14 mmol), 
cyclobutylamine (0.14 g, 1.94 mmol), copper powder (4.34 mg, 0.068 mmol), 

5 copper(I)bromide (8.17 mg, 0.057 mmol), potassium carbonate (0.19 g, 1.37 mmol) in DMF 
(1 ml) was heated at 150°C for 4 h using a microwave reactor. The mixture was diluted with 
ethyl acetate and washed with 0.5M citric acid solution. The organic layer was dried over 
anhydrous sodium sulphate and evaporated. The crude product was purified by reverse 

phase column chromatography. Yield: 0.171 g. 

10 'H NMR (400 MHz, CDC13) 8 ppm 1.73 - 1.83 (m, 2 H), 1.88 - 2.00 (m, 2 H), 2,39 -150 
(m, 2 H), 4.54 - 4.59 (m, 1 H), 7.89 (dd, 1 H), 8.23 (d, 1 H). N h;.:- n : v 

Step 2: 2-(CyclbbutyIarhino)-5-fluoro-AT-(2-methylbut-3-yn-2-yl)nicotmamide 
A mixture of 2-(cyclobutylamiho)-5-fluoronicotinic acid (170 nig, 0:81 mhiol), 1,1-

dimethylpropargylamine (0.094 ml, 0.90 mmol), EDCI (187 mg, 0.98 mmol)', DIPEA (0.28 
15 ml, 1.6 mmol) and HOBt (0.41 mniol) in 3 ml DMF was shaken overnight. Water (3 ml) ' 

was added. The aqueous mixture was extracted with EtOAc (3 ml). The* organic layer was 
washed with 2M Na^CO;?, evaporated to dryness and purified by prepkrative HPLC. Yield: 
139 mg. ' • 

'H NMR (400 MHz, CDCI3) 8 ppm 1.66 - 1.79 (m, 2 H), 1.73 (s, 6H), 1.83 - 1.96 (m, 2 H), 

20 2.33 - 2.42 (m, 2 H), 2.42 (s, IHj, 4.39 - 4.50 (m, 1 H), 6.26 (s, 1 H), 7.34 (dd, 1 H), 7.90 (d, 

i H), 8.06 (d, 1H). ' 'V' :i" 

EXAMPLE 26: 5-ChIor6-2-(isopropylamino)-A^-(2-methylbut-3-yn-2-yi)nicotinaniide 

Step 1: 5-Chloro-2-(isopropylamino)nicotinic acid 
2,5-Dichloronicotinic acid ,(0.2 g, 1,04 mmol), isopropylamine (0.1 g, 1.77 mmol);,copper 

25 powder (3.97 mg, 0.063 mmol), c0pper(I)bromide (7.47 mg, 0.052 mmol), potassium 
carbonate (0.17 g, 1.25 mmol) in DMF (1 ml) were irradiated at 150°C fox 4 h using ,; 

microvyaves. The mixture was diluted with ethyl acetate and washed with 0.5M citric acid 

solution. The organic layer was dried over anhydrous sodium sulphate and evaporated. The 

crude was purified by reverse phase column chromatography. Yield: 133 mg. , 
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'H NMR (400 MHz, CDC13) 5 ppm 1.27 (d, 6 H), 4.28 - 4.37 (m, 1 H), 7.68 (bs, 1 H), 8.12 

(d, 1 H), 8.26 (d, 1 H). 

Step 2: 5-Chloro-2-(isopropylamino)-Ar-(2-methyIbut-3-yn-2-yl)nicotinamidie 
5-Chloro-2-(isopropylamino)nicotinic acid (133 mg, 0.62 mmol), 1,1-

5 dimethylpropargylamine (0.072 ml, 0.68 mmol), EDCI (143 mg, 0.74 mmol), DIPEA (0.22 

ml, 1.24 mmol) and HOBt (42 mg, 0.31 mmol) in 3 ml DMF was shaken overnight. Water 
(10 ml) was added. The aqueous mixture was extracted with EtOAc (15 ml). The organic 
layer was washed with 2 M Na2C03, evaporated to dryness and purified by preparative 

HPLC. Yield: 98 mg. 

10 lH NMR (400 MHz, CDC13) 8 ppm 2.02 (d, 6 H), 2.81 (s, 1 H), 4.42 - 4.54 (m, 1 H), 8,11 

(d, i H), 8.38 (d; l H). •' 

EXAMPLE 27: 5-Chloro-2-(cycIobutyIamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: 5-Chlorq-2^(cyclpbutylamino)nicotinic acid 
2,5-dichloronicotinic acid (0.2 g, 1.04 mmol), cyclobutylamine (0.13,g, 1.77 mmol), copper 

15 powder (3.97 mg, 0.063 mmol), copper(I)bromide (7.47 mg, 0.052 mmol),.potassium .... 

carbonate (0.17 g, l;25 mmol) and DMF (1 ml) were placed in microwave reaction vial and 
irradiated at 150°C for 4 h. The mixture was diluted with ethyl acetate and washed with 

0;5M citric acid solution. The organic layer was dried over anhydrous sodium sulphate and 

evaporated. The crude was purified by reverse phase flash chromatography. Yield: 0.11 g. 

20 'H NMR (400 MHz, CDCIj) 8 ppm 1.73 - 1.82 (m, 2 H), 1.87- 1.99 (m, 2 H), 2.39 - 2.48 

(m, 2 H), 4.51 - 4.62 (m, 1 H), 8.09 (d, 1 H), 8.24 (d, 1 H). 

Step 2: 5-Chloro-2-(cycIobutylamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 
A mixture of 5-chlord-2-(cyclobutylamino)nicotinic acid (110 mg, 0.48 mmol), 1,1-

dimethylpropargylamine (0.056 ml, 0.53 mmol), EDCI (112 mg, 0.58 mmol), DffiEA (0.17 

25 ml, 0.97 mmol) and HOBt (33 mg, 0.24 mmol) in DMF (3 ml) was shaken overnight. Water 

(3 ml) was added. The aqueous mixture was extracted with EtOAc (3 ml). The organic layer 

was washed with 2M Na2CC)3, evaporated to dryness and purified by preparative HPLC. 

Yield: 79 mg. 

*H NMR (400 MHz; CDCl3) 8 ppm 1.69 - 1.78 (m, 2 H), 1.74 (s, 6H), 1.86 - 1.99 (m, 2 H), 
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2.34 - 2.41 Cm, 2 H),.2.42 (s, 1 H), 4.40 - 4.55 (m, 1 H), 6.16 (bs, 1 H), 7.4&(d, 1 H), 8.09 

(cUH), 8.12 (d,lH).. ; • •_ 

EXAMPLE 28: 2-(Isopropylamino)-Ar-(2-methylbut-3-yn-2-yI)-5-(trifluoromethyl)-
nicotinamide 

Step 1: 2-(IsopropyIamino)-5-(trifluoromethyl)nicotinic acid 
2-Chloro-5-(trifluoromethyl)pyridine-3-carboxylic acid (0.2 g, 0.89 mmol), isopropylamine 
(89 mg, 1.5 mmol), copper powder (3.38 mg, 0.053 mmol), copper(I)bromide (6.36 mg, 
0.044 mmol), potassium carbonate (0.15 g, 1.06 mmol) and DMF (1 ml) were placed in 
microwave reaction vial and irradiated at 150°C for 4 h. The mixture was diluted with ethyl 

acetate and washed with 0.5M citric acid solution. The organic layer was dri^d oyer • ; : 

anhydrous sodium sulphate and evaporated. The crude was purified by reverse phase flash 

chromatography. Yield: 98 mg. 
lH NMR (400MHz, CDaODySpjjm 1.29 (d, 6 H), 4.39 (spt, 1 H), 8.33 ;(dd; I H), l8.4$!--

8.49 (m, 1 H). 

Step 2: 2-(isopr6pyiamiri6)-Ar-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyI)nicotinamide 
A mixture of 2-(isopropyiairiinO)-5-(trifluoromethyl)nicotinic acid (98 mg, 0."40'riijit61)»-i,'i-

dimethylpr6pargylamine (0.046 ml, 0.43 mmol), EDCI (91 mg; 0.47 inmbi), DIPEA (0.14 
ml, 0.79 mmol) kid HC)Bt (27 rrigl (3.20 mmol) in 3 ml DMF was stirfed overnight. Water (3 
mi) was added, ifhe aqueous mixture was extracted with EtOAc (3 ml). The Organic layer 
Was washed with 2M Na2C03j evaporated to dryness and purified by preparative; HPLC. 

Yield: '61 rxigi:' ? :Vr ' " " '' '' IV' 
lH NMFi. (400 MHz, CDCl3) 5 ppm 1.25 (d, 6 H), 1.75 (s, 6 H), 2.42 (s, 1 H), 4.27 - 4.41 

(ftl, 1 H), 6.15 (bs, 1H); 7.65 (d, 1 H), 8.32 (d, 1 H), 8.41 (dd, 1 H). 5 " ' ; ' 

EXAMPLE 29: 5-Fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropyl-
amino)nicotinamide 

Step 1: 5-Fluoro-2-(2^,3,3,3-pentafluoropropylamino)nicotinic acid ; 

2-ChloroT5rfluoropyiiidine-3-carboxylic acid (0.2 ml, 1.71 mmol), 2,2,3,3i3-, : A 

pentafluoropropylamine (0..43 g„2,91 mmol), copper powder (6.52 mg, Gj. 1 mmol),. / ; •;;. 

copper(I)bromide (12 mg, 0.085 mmol), potassium carbonate (0.28 g,. 2.05 mmol) and DMF 
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(2 ml) were placed in microwave reaction vial and irradiated at 150°C for 4 h. The mixture 

was diluted with ethyl acetate and washed with 0.5M citric acid solution. The organic layer 

was dried over anhydrous sodium sulphate and evaporated. The crude Was purified by 
reverse phase flash chromatography. Yield: 80 mg. 

5 'H NMR (400 MHz, CD3OD) 8 ppm 4.38 - 4.47 (td, 2 H), 8.01 (dd, 1 H), 8.23 (d, 1 H). 

Step 2: 5-Fluoro-A7-(2-methylbut-3-yn-2-vl)-2-(2,2,3,3,3-pentafluoropropylamino) 
nicotinamide 
A mixture of 5-fiuoro-2-(2,2,3,3,3-pentafluoropropylamino)nicotinic acid (80 mg, 0.28 
mmol), 1,1-dimethylpropargylamine (0.032 ml,0.30 mmol), EDCI (64 mg, 0.33 mmol), 

10 DIPEA (0.097 ml,0.56 mmol) and HOBt (19 mg, 0.14 mmol) in 3 ml DMF was shaken 

overnight. Water (5'tail) was added. The aqueous mixture was extracted with EtOAc (10 ml). 
The organic layer was Washed with 2M Na^303, evaporated to dryness and purified by 
prepkitive HPLC. Yield: 33 mg. r ; • 

'H NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H), 2.42 (s, 1 H), 4.28 (tdd, 2 H), 6.07 (bs, 1 

15 H), 7.36 (dd, 1 H), 8.12 (d, 1 H), 8.17 (t, 1 H). '' : f • 

EXAMPLE 30: 5-Methyl-iV-(2-methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentaflu6ropropiyl-
amino)benzamide 

Step 1: 5-Methyl-2-(2,2,3,3,3-pentafluoropropylamino)benzoic aeid 
2-Bromo-5-methylbenzoic acid (0-5 g), 2,2,3,3,3-pentafluoropropylamine. (0,49 ml), 

20 potassium acetate (0.46 g), copper(II)acetate monohydrate (46 mg) and triethylamine- (0.3,9 
ml) in DMF (2 ml) were placed in a microwave reaction vial and irradiated at 180°Cfor2 h. 

The mixture, was cooled, diluted with ethyl acetate and neutralized with dilute HC1 solution. 

The layers were separated and the aqueous layer was extracted with ethyl acetate. The 
organic layer was dried over anhydrous sodium sulphate and evaporated. The material was 

25 purified by flash chromatography. Yield: 46 mg. 

'H NMR (400 MHz, CDC13) 8 ppm 2.26 (s, 3 H), 3.91 (t, 2 H), 6.70 (d, 1 H);7.26 - 7.29 (m, 

1 H), 7.83 (m, 2 H). 

Step i: 5-Methyl-iV-(2-methyIbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropyl-
amino)benzamide 
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A mixture of 5-methyl-2-(2,2,3,3,3-pentafluoropropylamino)benzoic acid (42 mg, 0.15 
mmoi), 1,1-dimethyrpropargylamine (0.02 ml, 0.16 mmol), EDCI (34' mg, 0.18 mmol), 

DIPEA (0 05 ml, 0.30 mmol) and HOBt (10 mg, 0.07 mmol) in 2 ml DMF was shaken 
overnight. Water (3 ml) was added. The aqueous mixture was extracted with EtOAc (3 ml). 

5 The organic layer was washed with 2M Na2C03, evaporated to dryness and purified by 
preparative HPLC. Yield: 16 mg. 
lH NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H), 2.26 (s, 3 H), 2.39 (s, 1 H), 3.77 - 3.90 (m, 

2 H), 6.11 (bs, 1 H), 6.69 (d, 1 H), 7.10 - 7.18 (m, 2 H), 7.81 (t, 1 H). 

EXAMPLE 31:5-FIuoro-iV-(2-methyIbut-3-yn-2-yl)-2-(2,2,3,3,3-
10 pentafluoropropylamino) benzamide 

Step 1:5-Fluord-2-(2,2,3,3,3-pentafluoropropylamino)benzoic acid P 
Methyl 2-bromo-5-fluqrobenzoate (0.32 ml), 2,2,3,3,3-pentafluorqpropylamine (0.46 ml), 
potassium acetate (0.42 g)? copper(II)acetate monohydrate (43 mg) and triethylamine: (0,36 
ml) and DMF (2 ml) were placed in a microwave reaction vial and irradiated at 180°C for 2 

15 h. The mixture was cooled, diluted with ethyl acetate and neutralized with dilute HC1 

solution. The layers were separated and the aqueous layer was extracted with ethyl acetate.. 
The organic, layer was dried oyer anhydrous sodium sulphate and evaporated. The product 

was purified by reverse phase flash column chromatography. Yield: 69 mg. 

'H NMR (400 MHz, CD3OD) 8 ppm 4.06 (t, 2 H), 6.89 (dd, 1 H), 7.19 (ddd, 1 H), 7.61 (dd, 

20 1H). 

Step 1: 5-FIuoro-iV-(2-methylbut-3-yn-2-yl)-2-(2,2,3,3,3-pentafluoropropylamino)-

benzamide ,!-' 
A mixture of 5-fluoro-2-(2,2,3,3,3-pentafluoropropylamino)benzoic acid (691 mg, 0.24 
mmol), 1,1-dimethylpropargylamine (0.028 ml, 0.26 mmol), EDCl (55 mg, 0.29 mmol), 

25 DIPEA (0.084 rill, 0.48 mmol) and HOBt (16 mg, 0.12 mmol) in DMF (2 mi) was shaken 
overnight. Water (5 ml) was added. The aqueous mixture was extracted with EtOAc (5ml). 

The organic layer was washed with 2M Na2C03, evaporated to dryness and purified by ' 
preparative HPLC. Yield: 27 mg. 

'H NkR (400 MHz, GDCIS) 8 ppm 1.74 (s, 6 H), 2.40 (s, 1 H), 3.83 (td, 2H), 6.08 (bs1,1; ! 

30 H), 6.72 (dd, 1 H), 7.03 - 7.11 (m, 2 H), 7.72 (t, 1 H). 
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EXAMPLE 32: 5-ChIoro-2-(2,2-difluoroethylamino)-iV-(2-methyIbut-3-yn-2-
yI)nicotinamide 

Step 1: 5-ChIoro-2-(2,2-difluoroethyIamino)nicotinic acid 
2,5-Dichloronicotinic acid (0.3 g, 1 eq), 2,2-difluoroethylamine (0.19 ml, 1.7 eq), copper 

5 powder (5.96 mg, 0.06 eq), copper(I)bromide (11 mg, 0.05 eq), potassium carbonate (0.26 g, 
1.2 eq) and DMF (1 ml) were placed in microwave reaction vial and irradiated at 150°C for 

4 h. The mixture was diluted with ethyl acetate and washed with 0.5M citric acid solution. 

The organic layer was dried over anhydrous sodium sulphate and evaporated. The crude 
product was purified by reverse phase column chromatography. Yield: 0.176 g. 

10 *H NMR (400 MHz, CD3OD) 6 ppm 3.91 (td, 2 H), 6.03 (tt, 1 H), 8.15 (d, 1 H), 8.24 (d, 1 

H). 

Step 2: 5-ChIoro-2-(2,2-difluoroethylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 
A mixture o^i5-bhl6rb-2-(2;2-difIu6Toethyiamino)nicotinic acid (176 mg, 0.74 mmol), 1,1-
dimethylprb^argylamine (0.086 mi, 0.82 mmol), EDCI (171 mg, 0.89 mmol), DfPEA (0.26 

15 ml, 1.49 mmol) and HOBt (50 mg, 0.37 riimol) in 2 ml DMF was shaken overnight. Water 

(3 ml) was'added. The aqueous mixture was extracted with EtOAc (3 ml)v The Organic layer 

was washed with 2M Na2C03, evaporated to dryness and purified by preparative HPLC. 

Yield: 33 mg. 

'H NMR (400 MHz, CDC13) 5 ppm 1.74 (s, 6 H), 2.42 (s, 1 H), 3.83 (tdd, 2 H), 5.96 (tt, 1 

20 H), 6.06 (bs, 1H), 7.52 (dd, 1 H), 8.14 (d, 1 H), 8.28 (t, 1 H). 

EXAMPLE 33: 5-Fhioro-iV-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifIuoroethylamino)-

nicotinamide 

Step 1: 5-Fluoro-2-(2,2,2-trifluoroethyiainino)nicotinic acid 
, • 2-Chloro-5-flu;oropyridine-3-carboxylic acid (0.2 ml, 1 eq), 2,2,2-trifluoEQethylamine.:(0,23 

25 ml, ,1,7 eq), copper (6.52 mg, 0.06 eq), copper(I)bromide (12 mg, 0.05 eq), potassium . ; , 

carbonate (0.28 g, 1.2 eq) and DMF (1 ml) were placed in microwave reaction vial and' 
irradiated at 150°C for 4 h. The mixture was diluted with ethyl acetate and washed with 

0.5M citric,acid solution, The, organic layer was dried over anhydrous sodium sulphate and 

evaporated, The crude was purified by reverse phase column chromatography. Yield: 0.41 g. 
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rH NMR (400 MHz, CD3OD) 8 ppm 4.32 (q, 2 H), 7.99 (dd, 1 H), 8.22 (d, 1 H). 

Step 2: 5-FIuoro-/V-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyIamino)nicotinamide 
A mixture of 5-fluoro-2-(2,2,2-trifluoroethylamino)nicotinic acid (100 mg, 0.42 mmol), 1,1-

dimethylpropargylamine (0.05 ml, 0.46 mmol), EDCI (97 mg, 0.50 mmol), DIPEA (0.15 ml, 
5 0.84 mmol) and HOBt (28 mg, 0.21 mmol) in 2 ml DMF was shaken overnight. Water (5 

ml) was added. The aqueous mixture was extracted with EtOAc (5 ml). The organic layer 
was washed with 2M Na2C03, evaporated to dryness and purified by flash chromatography. 
Yield: 60 mg. , 

'H NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H), 2.42 (s, 1 H), 4.21 (qd, 2 H), 6.05 (bs, 1 

10 H), 7,36 (dd, 1 H), 8.13 (d, 1 H), 8.22 (t, 1 H). 

EXAMPLE 34: 5-Chloro-iV-(2-methylbut-3-yn-2-yi)-2-(2,2,2-trifluoroethyIammo)-

nicotinamide 

Step 1: Ethyl-2-(2,2,2-trifluoroethylamino)nicotinate 
Ethyl-2-:chlor9nieptinate (0.803 ml, 5.39 mmol) and 2,2,2-trifluoroethylamine (1.291 ml, 

15 16.16 mmol) were added to a.micrqwave vial. The reaction mixture was irradiate^ at; 150°C 

for 3 hours, at high absor]bance. The reaction mixture was diluted with DCM and washed 
once with water. The organic phase was dried and evaporated to dryness to yield 1.275 g of 

the title compound. 

'H NMR (400 MHz, CDCI3) 8ppm 1.39 (t, 3 H) 4.23 - 4.43 (m, 4 H) 6.66 (dd, 1 H) 8.17 

20 (dd, 1H) 8.29 (m, 2 H) ' 

Step 2: Ethyl-5-chloro-2-(2,2,2-trifIuoroethylaraino)nicotinate 
Ethyl-2-(2,2,2-trifluoroethylamino)nicotinate (3.45 g, 13.90 mmol), iV-chlorosuccinimide 
(2.227 g, 16.68 mmol) and /V.N-dimethylformamide (15 ml) were stirred at roorri 

temperature overnight. Water was added to the reaction mixture and the mixture Was 
25 acidified with IM HC1 solution. The acidic water phase was extracted three times witli ethyl 

acetate arid once with DCM. The organic phase was evaporated to dryness arid DCM was 

added. The organic phase was washed three times with water, dried' arid evaporated to 

dryness to yield 4.0 g of the title compound. 

'BI NMR (400 MHz, CCDl3-<0 8 ppm 1.34 - 1.47 (t, 3 H) 4.19 - 4.45 (m, 4 H) 8.08-8.i8 
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(m, 1 H) 8.20 - 8.35 (m, 2 H). 

Step3: 5-ChIoro-2-(2,2,2-trifluoroethylamino)nicotinic acid 
The mixture of ethyl-5-chloro-2-(2,2,2-trifluoroethylamino)nicotinate (5.25 g, 18,68 mmol), 
potassium hydroxide (3.14 g, 56.0 mmol), methanol (25 ml) and water (5 ml) was stirred at 

5 room temperature overnight. The solvent was evaporated, water was added to the 
evaporation residue and the mixture was acidified with 5M HC1 solution. The formed 
precipitation was filtered and washed once with water. The precipitation was dried in a 
vacuum oven at 40°C overnight to yield 4.4 g of the title compound. 

'H NMR (400 MHz,. MeOD-cQ 5 ppm 4.34 (q, 2 H) 8.18 (d, 1 H) 8.26 (d, 1 H) 

10 Step! 4: 5-Chloro-Ar-(2-methylbut-3-yn-2-yI)-2-(2,2,2-trifluoroethyIamino)nicotinamide 
5-Chloro-2-(2,2,2-trifluoroethyIamino)nicotinic acid (2.2 g, 8.66 mmol), DCM (15 ml), 

EDCf( 1.992 g, 10.39 mmdl), HOBt (1.17 g, 8.66 mmol), DIPEA (3.02 mi, 17.32 mmol) and 

1, i-dimethylpropargylamihe (1.185 ml, 11.26 mmol) were stirred at room temperature '':: 1"' 
overnight. The reaction mixture was washed once with 1M NaOH solution, once with iM* 

15 HC1 soiutiori aiid once with water. The organic phase was dried and eVapOfAed to dryness. 
The product was piurified by flash'chromatography to yield 1.6 g of the title boinpOund. 
lH NMR (400 MHz, CDCl3-tf)5ppm 1.75 (s, 6 H) 2.42 (s, 1 H) 4:22 (m, 2 H) 6.04 (br. s., 1 

H) 7.54 (d, 1 H) 8.18 (d, 1 H) 8.42 (br. s., I H) 

EXAMPLE 35: ̂ V-(2-MethyIbut-3-yn-2-yI)-2-(2,2,2-trifluoroethyIamino)-5-
20 (triflu6rbmethyl)nicotiriamide 

Step 1: 2-(2,2,2-Trifluorbethylamino)-5-(trifluoromethyl)nicotinic acid 
2-Chloro-5-(trifluoromethyl)pyridine-3-carboxylic acid (0.3 g, 1 eq), 2,2,2-trifluOroethyl- 11 

amine (0.18 ml, 1.7 eq), copper (5:07 mg, 0.06 eq), copper(I)bromide (9.5 mg, 0.05 eq),% f 

potassium carbonate (0.22 ;g, 1.2 eq) in DMF (1 ml) were placed in a micifowaye reaction 
25 vial and irradiated at 150°C for 4 h. The mixture was diluted with ethyl acetiate and. washed 

with 0.5M citric acid solution. The organic layer was dried over anhydrous SsQdium st|iphate 

and evaporated. "The crude product was purified by reverse phase column chromatography. 

Yield: 42 mg. 
rH NMR (400 MHz; DMSO-4) 5 ppm 4.47 (q, 2 H), 8.31 (d, 1 H); 8.67 (d, 1:H), 8.90 (bs, 1 



WO 2014/053694 PCT/FI2013/000034 

51 

H). 

Step2: iV-(2-Methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-5-(trifluoromethyl) 
nicotinamide 
A mixture of 2-(2,2,2-trifluoroethylamino)-5-(trifluoromethyl)nicotinic acid (42 mg, 0.146 

5 mmol), 1,1-dimethylpropargylamine (0.017 ml, 0.16 mmol), EDCI (33 mg, 0.18 mmol), 
DIPEA (0.05 ml, 0.29 mmol) and HOBt (9.85 mg, 0.07 mmol) in 1 ml DMF was shaken 
overnight. Water (5 ml) was added. The aqueous mixture was extracted with EtOAc (5 ml). 
The organic layer was washed with 2M Na2CQ3, evaporated to dryness and purified by 
preparative HPLC. Yield: 21 mg. 

10 lH NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H), 2.44 (s, 1 H), 4.29 (qd, 2 H), 6.14 (bs, 1 

H), 7.73 (d, 1 H), 8.47 (dd, 1 H), 8.87 (t, 1 H). 

EXAMPLE 36: 5-CyanDi2-(cydbbutyiamirio)-A^-(2-methyIbut-3-yn-2-yl)behzki:nlde 
>. • ' * t < • i >' *• 5 

Step 1: Methyl§-cyano-2-(cycIobutyiamino)benzqate , ,, ; >{ , 
Ethyl 2-amino-5rcyanobenzoate (0.3 g, 1.7 mmol), (cyclobutanone (0.24 ml, 3.2%mmpl) and 

15 glacial acetic acid (0.58 ml, 10.2 mmol) in 1,2-Dichloroethane (5 ml) w^re stirred.under N2. 
Sodium triacetoxy borohyclride (1.011 g, 4.77 mmol) was added and. th,e mixture was stirred 
overnight. NaHCQ3 (aq) \ras added. The. mixture with extracted, ̂ ith EtpAp, .theorganic 
layers were dried and evaporated. Flash chromatography gave 0.114 g of the title compound. 

1H NMR (400 MHZ, CDC13) 8 ppm 1.80 - 2,05 (m, 4H), 2.43 - 253,(m, 2 H), 3.88 (s, 3H), 

20 3.95 - 4.03 (m, 1 H), 6.55 (d.^1 H),.7.49 dd&l H), 8.19 (dd, 1 H), 8.39 (d, 1 H). 

Step 2: 5-Cyano-2-(cyclpbuty|amino)benzoicacid > r . . i; 
A solution of methyl 5-cyano-2-(cyclobutylamino)benzoate (0.114 g, 0.50 mmol) in THF (3 
rhl) and 1M NaiOH (3 ml) was stirred overnight. The Solvents were evaporated under 
reduced pressure. The crude Was' diluted with t-butyl methyl ether arid acidified with dilvitd 

25 HC1 solution. Solvents were evaporated. The crude product was used as such:•! 

NMR (400 MHz, DMSO-4) 8 ppm 1.72 - 1.95 (m, 4 H), 2.39 -2.47 (m,2H);4.03-

4:i0 (m, 1 H),: 6.73 (d, 1 H), 7.68 (dd, 1 H), 8.09 (d, 1 H), 8.55 (bs, 1 H), 13.30 (bs, 1H). 

Step 3; 5-Cyano-2-(cycIobutyIamino)-iV-(2-methylbut-3-yn-2-yI)benzamide 
A,mixture of 5-cyMO-2-(cycloj3utylaminp)benzoic acid (100 mg, 0.46 mmol),. 1,1-
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dimethyipropargylamine (0.054 ml, 0.51 mmol), EDCI (106 mg, 0.56 mmol), DIPEA (0.24 

ml, 1.39 mmol) and HOBt (31 mg, 0.23 mmol) in 2 ml DMF was shaken overnight. Water 
(3 ml) was added. The aqueous mixture was extracted with EtOAc (3 ml). The organic layer 
was washed with 2M Na2C03, evaporated to dryness and purified by preparative HPLC, 

5 Yield:61.mg. 
!H NMR (400 MHz, CDC13) 8 ppm 1.74 (d, 6 H), 1.77 - 2.06 (m, 4 H), 2.41 (s, 1H), 2.36 -

2.49 (m, 2 H), 3.92 (sxt, 1 H), 6.50 (dd, 1 H), 6.55 (bs, 1H), 7.42 (d, 1 H),.7.76 (d, 1 H), 
8,49 (d, 1 H). 

EXAMPLE 37: 4-Cyano-2-(cycIobutylamino)-iV-(2-methylbut-3-yn-2-yI)benzamide 

10 Step 1: Methyl-4-cyano-2-(cyclobutyIamino)benzoate. . 

]VIethyl-2-£^mno-4-cytoobenzoate (0.3 g,. 1.70 mmol),Gyclobutanone .(0-2.4 ml,.3,-24 mmol) 
and. gjacial acetic acid (0.58,5 .ml,. 10.22 mipol) in l,27dichloroethane (5 ml) jwere stirred 

.under N?; Sodium triacetoxy borohydride-(.1.011 g, 4.7.7 mm°l) y/as added and the. mixture 
\yas §tirred for two days. NaHC03 (aq) was added. The mixture with extracted with EtOAc, 

15 the organic layers were, dried and evaporated. Flash chromatography gave 0.152 ,g of the, title 

compound.., .... ( ,, , . . • ? . 

'H NMR (400 MHz, CDC13) 8 ppm 1.80 - 2.02 (m, 4 H), 2.44 - 2.53 (m, 2 H), 3.88 (s, 3 H), 

3.90 - 3.96 (m, 1 H), 6.77 - 6.81 (m, 2 H), 7.93 (dd, 1 H), 7.97 (bs, 1 H). 
; '<.• .-••• • A-; *. _ . >• if,. ' 

Step 2: 4-Cyano-2-(cyclobutylamino)benzoic acid 
20 A solution of methyl-4-dyario-2-;(cycl0hu^larmnd)berizoate (0.152 g, 0.66 mmol) in THF (3 

nil)' and lM.NaOH:(4 ml) wzts s,tirred overnight. The solvents were evaporated under1 • i 
reduced pressure. The ertade was diluted With t-rbutyl itoethyl ether ^d: aiidified with dilute. 
HCl^ohitiori. The. solutibh was evaporalted. The crude product 'Wais"used as such.'! :-:* 
'H NMR (400 MHz! DMSO-iie) S ppm 1.69 - 1.90 (m; 4 H), 2.39 - 2.48 (ift|"2'ri); 3.99 -

25 4:09'(;m, iHX 6-93 (dd, 1 H), 7.02 (d, 1 H), '7.90 (d, 1 H); 8-09 (bs, 1 rf) "13.33 (bs, l ii):1 ' 

Step 3:4-Cyano-2-(cycIobutylamino)-iV-(2-methylbut-3-yn-2-yl)benzamide . , 
A mixture of.4-cyano-2-(cyclobutylamino)benzpic acid (150 mg, 0.69 mmol), 1,1-

dimethylpropargylamine (0.080 ml, O.76.mmol), EDCI (160 mg, 0.83 mmol), DIPEA (0.36 

nil, 2.08 mmol) and HOBt (47 fng, 0.35 mmol) in 2 ml DMF was shaken overnight. Water 
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(3 ml) was added. The aqueous mixture was extracted with EtOAc. The organic layer was 

washed with 2M Na2C03, evaporated to dryness and purified by preparative HPLC. Yield: 

68 mg. , -
lH NMR (400 MHz, CDC13) 5 ppm 1.74 (s, 6 H), 1.77 - 1.99 (m, 4 H), 2.41 (s, 1H), 238 -

5 2.50 (m, 2 H), 3.79 - 3.91 (m, 1 H), 6.27 (bs, 1 H), 6.71 (d, 1 H), 6.73 - 6.78 (m, 1 H), 7.37 

(d, 1 H), 7.75 (d, 1 H). 

EXAMPLE 38: 4,5-Difluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifiuoroethylamino)-
benzamide " 

Step 1: 4,5-Difluoro-2-(2,2,2-trifluoroethylamino)benzoic acid 
10 A mixture of .2-bromo-4,5-difluQrobenzoic acid (2 g, 8.4 mmol), 2,2,2-ttifluprpethylamine 

(1.15. ml, 14-3 mmol^(, copper (32 mg, 0.51 mmpl), .copper(I)bromide (61,mgj .Q,42 mnjiol), 
potassium carbonate (1.4 g, 10.1 mmol) in DMF (5: ml) was heated in a microwave reactor 
at,150°C for-2;5 h, The; reaction mixture was diluted with ethyl acetate and, washed, with 0.5 

M citric acid solution. Jhe organic layer was dried over anhydrous sodium sulphate,and 
15 evaporated. The crude was purified by reverse phase column chromatography. Yield: 0.60 g. 

'H NMR (400 MHz, CD3OD) 8 ppm 4.03 (q, 2 H), 6.86 (dd, 1 H), 7.79 (dd, 1 H). 

Step 2:4,5-Difluoro-iV-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifIuoroethylamino)benzamide 
A mixture of 4,5-difluoro-2-(2,2,2-trifluoroethylamino)benzoic acid (1.2 g, 4.70 mmol), 1,1-

dimethylprop&rgylamihe (0.54 mil, 5.2 mtadl), EDCI (1.08 g, 5.64 mmol), DIPEA (1.64 ml, 
20 9.4 mmol) and HOBt (0.32 g, 2.35 mmol) in DCM (20 ml) and DMF (2 ml) was stirfed for 

one day. The niixture was diluted with water and extracted With EtOAc. The Organic' layer 

Was washed with 2M Na2COi, evaporated to dryness and purified by preparative flash 
chromatography. Yield; 1.27 g. . " . ; v ^ ; ' 

^ NMR (400 MHz, CDCI3) 8 ppm 1.74 (s, 6 H), 2.41 (s, 1 H), 3.74 (qd, 2 H), 5.93 (bs, 1 

25 H), 6.56 (dd, 1 H), 7.18 (dd, 1 H), 8.16 (t, 1 H). 

EXAMPLE 39: iV-(2-Methylbut-3-yn-2-yI)-2-(2,2,2-trifluoroethylamino)-5-
(trifluoromethyl) benzamide 

Step 1:2-(2,2,2-Trifluoroethylamino)-5-(trifluQromethyl)benzpIc acid , 
A mixture of 2-chl0ro-5-(trifluoromethyl)benzoic acid (0.4 g, 1.78 mmol), 2,2,2-
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trifluoroethylamine (0.24 ml, 3.03 mmol), copper (6.8 mg, 0.11 mmol), copper(I)bromide 
(13 mg, 0.089 mmol), potassium carbonate (0.29 g, 2.1 mmol) and DMF (1 ml) was heated 
in a microwave reactor at 150°C for 2 h. The mixture was diluted with ethyl acetate and 

washed with. 0.5M citric acid solution. The organic layer was dried over anhydrous sodium 
5 sulphate and evaporated. The crude was purified by reverse phase column chromatography. 

Yield: 30 mg. 

'H NMR (400 MHz, DMSO-</6) S ppm 4.28 - 4.39 (m, 2 H), 7.21 (d, 1 H), 7.71 (dd, 1 H), 

8.08 (d, 1 H), 8.65 (bs, 1 H), 13.49 (s, 1 H). 

Step 2: iV-(2-MethyIbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyIamino)-5-(trif!uoromethyl)-

10 benzamide 
A' mixture of 2i(2,2;2-trifluordethyIamiho);-5-(trifluoromethyl)benzoic acid (30 mg, O'.'lO 
mmol), 1, l-dimethylprbpkgylamine (0I012 ml, 0:12 mmol), feDCI (24' mg, 0;i2' mmci:I)V'-1; 

DIPEA (0;04 till, 0.21 mniol)' and'HOBt (7 mgi 0:05 mmol) in 2' ml Was Shaken' overnight. 
Waier(3 mi)'was a!ddeid. The aquebus mixture Was extracted With EtOAc;(3 nit), The"v:'; 

15 drgdriib layer was washed with 2M NaiCOj, evaporated to dryness a'nd pMffed by -'' 

preparative' HPLC. Yield: 17 mg. 

'H NMR (400 MHz, CDCi3) 5 ppm 1.76 (s; 6 H),' 2.42 (s, 1 H), 3.85 (qd, 2 H),' 6.'15 (bs; 1 

H>; 6i4 (d,' 1 H), 7.50 - 7.58 (m, 2 H), 8.48 (t, 1 H). 

EXAMPLE 40: 5-Methyl-iY-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyramino)-1 

20 benzamide 

Step 1: 5-Methyl-2-(2>2,2-trifluoroethylamino)benzoic acid -; • 
A mixture of 2-bromo-5-methylbenzoic acid (0.4 g, 1.86 mmol), 2,2,2^trifluoroetliyj[anune 
(0,25 ml, 3;16 mmpl), copper (7.1 mg, 0.11 nomol), copper(I)bromide (13 mg, Q.09; mmol) 

and potassium carbonate (0,3 g, 2.23 mmol) and DMF (1 ml) was heated in a microwave. 
25 reactor at 150°C for 2 h. The niixture was diluted with ethyl acetate and washed with 0.5M 

citric acid solution. The organic layer was dried over anhydrous sodium sulphate and-, 

evaporated. The crude was purified by reverse phase column chromatography. Yield: 135 

mg. 

•H NMR (400 MHz, DMSCM6) 5 ppm 4;Vi-4.22 (m, 2 H), 6.91 (d; 1 H), 7.23 (dd, 1 H), 

30 1:63 (d, 1 H), 8.02 (t, 1 H), 12.82 (bs, 1 H). 
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Step 2: 5-Methyl-Ar-(2-methyIbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide 
A mixture of 5-methyl-2-(2,2,2-trifluoroethylamino)benzoic acid (135 mg, 0.58 mmol), 1,1-

dimethylpropargylamine (0.07 ml, 0.64 mmol), EDCI (133 mg, 0.70 mmol), DIPEA (0,2 ml, 
1.16 mmol) and HOBt (39 mg, 0.29 mmol) in DMF (2 ml) was stirred overnight. The 

5 mixture was diluted with water and extracted with EtOAc. The organic layer was washed 
with 2M NaaCOs, evaporated to dryness and purified by preparative HPLC. Yield: 83 mg. 

*H NMR (400 MHz, CDC13) 8 ppm 1.73 (s, 6 H), 2.23 (s, 3 H), 2.39 (s, 1 H), 3.75 (qd, 2 H), 

6.18 (bs, 1 H), 6.68 (d, 1 H), 7.07 - 7.16 (m, 2 H), 7.85 (t, 1 H). 

EXAMPLE 41: 5-Chloro-iV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyIamino)-
10 nicotinamide 

Step 1: 5:C^hioro-2-(3,3,3-trifluoroprppylamiiio)nicotinic acid 
A,mixture of 2,5-dichloronicotinic acid (0.25 g, 1.30 mmol), 3,3,3-trifluoropropylamine 
hydrochloride (0,31 g, 2,21, mmol), copper (4.96 mg, 0.078 mmoj), copper(I)bromidq (9.3 

mg,.0.065 mmol), potassium carbonate (0.3 g, 2.21 mmol) and DMF (2,ml) was heated,in a 
15 microwave reactor at 150°C for 2 h. The xnixture was diluted with ethyl acetate and,, washed 

with 0.5M citric acid solution. The organic layer was dried over anhydrous sodium sulphate 
and evaporated. The crude was purified by reverse phase column chromatography. Yield: 58 

mg. 
]H NMR (400 MHz, DMSO-40 8 ppm 2.53 - 2.65 (m,'2 H), 3.70 (q, 2 H), 8.04 (d, 1 H), 

20 8.30 (bs, 1 H), 8.32 (d, 1 H), 13.52 (bs, 1 H). 

Step 2: 5-Chlor6-/V-(2-methylbut-3-yrt-2-yl)-2-(3,3,3-trifluoreipropyIamino)-

nicotinamide 
A mixture of 5-chl6ro-2-(3,3,3-trifluoropr0pylamino)hicotinic acid (58 mg, 0.22 mmol), 
1,1 -dimethylpropargylamine (0.025 ml, 0.24 mmol), EDCI (50 mg, 0.26 mmol), DIPEA 

25 (0.075 ml,0:43 mmol); and HOBt (15 mg, 0.11 mmol) in 2 ml DMF was stirred overnight. 
The mixture was diluted with water and extracted with EtOAc. The organic layer was 

washed with 2M Na2CQ3, evaporated to dryness and purified by preparative HPLC. Yield: 

57 mg. 

'H NMR (400 MHz, CDC13) 8 ppm 1.73 (s, 6 H), 2.41 (s, 1 H), 2.42 - 2.51 (m, 2 H), 3.66 -

30 3.73 (m, 2 H), 6.08 (bs, 1 H), 7.50 (d, 1 H), 8.14 (d, 1 H), 8.17 (t, 1 H). 
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EXAMPLE 42: 2-(ButyIamino)-4,5-difluoro-A?-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: 2-(ButyIamino)-4,5-difIuorobenzoic acid 
Butyraldehyde (0.164 ml, 1.820 mmol) and acetic acid, glacial (0.248 ml, 4.33 mmol) were 
added to 2-amino-4,5-difluorobenzoic acid (0.3 g, 1.733 mmol) in 1,2-dichloroethane (10 

5 ml) at 0°C. Sodium triacetoxy borohydride (0.735 g, 3.47 mmol) was added and the mixture 

was stirred at room temperature for 2 h. Reaction was quenched with 10 ml of water and 
resulting layers were separated. The organic phase was washed with 1M Na2CC>3 and brine, 
dried over Na2S04, filtered and evaporated. 0.374 g of the title compound was obtained. 

'H NMR (400 MHz, CDG13) 8 ppm 0.98 (t, 3 H) 1.46 (dq, 2 H) 1.67 (quin, 2 H) 3.14 (t,2 

10 H) 6.42 (dd, 1 H) 7.30 - 7.83 (m, 2 H). 

Step 2: 2-(ButyIamino)-4,5-difluoro-AT-(2-methylbut-3-yn-2-yl)benzamide 
i2-(Butylamino)-4,5-difluprbbeft2oic acid (0.100 g,' 0.436 mmol), 2-methylbut-3-yn-2-amine 
(0;043 ml, 0.436 mmol), HOBt (0.065 g, 0.480 mmol), EDCI (0.092 g, 0.480 mmol) and1 

DIPEA (0.084 ml, 0.480 mmol) in DCM (5 ml) were stirred at room temperature for 2 li. 
15 Sbme DCM was added and organic phase Was washed with 1M HC1 and 1M Na2CC>3, dried 

over Na2S04, filtered and evaporated. The crude product was purified by preparative HPLC. 

0.029 g of the title compound was obtained. 
lH NMR (400 MHz, CDCl3) 8 ppm 0.95 (t, 3 H) 1.37 - 1.50 (m, 2 H)T.58'- 1.68 (m, 2 H) 

1.72 (s, 6 H!) 2.40 (s, 1 H) 3.05 (t, 2 H) 5.90 (br. s„ 1 H) 6.40 (dd, 1 H)7.I3(dd, 1 H) 7.50 
20 (br. s, 1 H); 

y " 

EXAMPLE 43: 5 Bromo-iV-(3-ethylpent-l-yn-3-yl)-2-(2-methoxyethyIamino)-
benzamide 

Step 1: 5-BrQmo-2-(2-methoxyethyIamino)benzoic acid ; 

1,1,2-Trimethoxyethane (0.268 ml, 2.081 mmol), trifluproacetic.acid (0.2,ml, 2.69 mmol) 
25 and water (0.2 ml) were heated at 50°C for 10 min. The cooled mixture, together with acetic 

acid, glacial,(0,298 ml, 5.20 mmol) was added slowly to 2-aminor5-bromobenzoic acid; 

(0.450 g, 2.081 mmol) in 1,2-dichloroethane (10 nil) at 0°C. Sodium triacetoxy borohydride 

(0,882 g, 4.16 mmol) was added and the mixture was stirred at room temperature overnight. 

The reaction was quenched with 10 ml of water. Layers were separated and the organic 

30 phase was extracted with 1M Na2C03. Resulting aqueous phase was acidified by 2M HC1 
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and extracted 3 times with DCM, Combined organic phases were dried over Na2S04,; 
filtered and evaporated. The crude product was purified by reverse phase chromatography. 

0.180 g of the title compound was obtained.. 
JH NMR (400 MHz, CDC13) 8 ppm 3.39 (t, 2 H) 3,43 (s, 3 H) 3.64 (t, 2 H) 6,62 (d, 1 H) 

5 7.44 (dd, 1 H) 8.06 (d, 1 H). 

Step 2: 5-Bromo-iV-(3-ethyIpent-l-yii-3-yI)-2-(2-methoxyethylamino)benzamide 
5-Bromo-2-(2-methoxyethylamino)benzoic acid (0.100 g, 0.365 mmol), 3-ethylpent-l-yn-3-
amine hydrochloride (0.078 g, 0.474 mmol), HOBt (0.054 g, 0.401 mmol), EDCI (0.077 g, 
0.401 mmol) and DIPEA (0.070 ml, 0.401 mmol) in DCM (5 ml) were stirred at room 

10 temperature over weekend. Some DCM was added and the organic phase was washed with 
lM HC1 and 1M NaiCOs, dried over N^SO^, filtered krid evapOr&teid. The crude pfoduct 
Was ptirifidd by preparative HPLC.: 0.044 jg of the title compound was obtained. 1 ' 
rH NMR (400 MHz, CDC13) 8 ppm 1;04 (t, 6 H) 1.84 - 1.96 (m, 2 H) 2.26 (dq, 2 H) 2.41 (s, 

rH) 3:3^1^^(q-2H):3:39(s, 3lt):'3.58 tt, 2 H)5;:91 (br. s; 1 H) 6.60 0, 1 H) 7.30 - 7.^7 ('m, 2 

15 H) 7.39 (d, 1 H). :i 

EXAMPLE 44V 5-Chloro-Ar-(3-ethyIpent-l-yn-3-yl)-2-(2-methoxyethylamino)-

benzamide 

Step, 1: 5-ChIoro-2-(2-methoxyethylamino)benzofc aeid 
.1,1,2-Trimethoxyethane (0.268 ml, 2.081. mmol), trifluoroacetic acid (0.2 ml, 2.69 mmol). 

20 and watei; (0.2 ml) were heated, at 50°C for 10 mip. The cooled mixture, together with acetic 

acid, glacial (0.298 ml, 5.20 mmol) was added slowly to 2-amino-5-chlorobenzoic acid 
(0,357 g, 2.081. mmol) in 1,2-dichloroethane (10 ml) at 0°C. Sodium triacetoxy borohydride 

(1,323 g, 6.24 mmol) was added and the mixture was stirred at room temperature for 2 h. 
The reaction was quenched with 10 ml of water. Layers were separated and organic phase 

25 was dried over Na2S04, filtered and evaporated. The crude product was purified by reverse 

phase chromatography. 0.044 g of the title compound was obtained. 

'HNMR (400 MHz, CDCI3) 8 ppm 3.41 (t, 2 H) 3.44 (s, 3 H) 3.66 (t, 2 H) 6.68 (d, 1 H) 

7.34 (dd, 1 H) 7.93 (d, 1 H). 

Step 2: 5-ChIoro-iV-(3-ethyIpent-l-yn-3-yI)-2-(2-methoxyethyIamino)benzainide 1 
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5-Chloro-2-(2-methoxyethylamino)benzoic acid (0.044 g, 0.192 mmol), 3-ethylpent-1 ryn -3 -
amine hydrochloride (0.041 g, 0.249 mmol), HOBt (0.028 g, 0.211 mmol), EDCI (0.040 g, 

0.211 mmol) and DIPEA (0.037 ml, 0.211 mmol) in DCM (5 ml) were stirred at room 

temperature overnight. Some DCM was added and organic phase was washed With 1M HC1 

5 and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.012 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.04 (t, 6 H) 1.85 - 1.96 (m, 2 H) 2.21 - 2.31 (m, 2 H) 

2.42 (s, 1 H) 3.31 (q, 2 H) 3.38 (s, 3 H) 3.59 (t, 2 H) 5.93 (br. s., 1 H) 6.64 (d, 1 H) 7.22 (dd, 
1 H) 7.25 - 7.33 (m, 2 H). 

10 EXAMPLE 45: Ar-(3-Ethylpent-l-yn-3-yl)-4,5-difluoro-2-(2-methoxyethylamino)-
benzamide • " ! ' • 

' .r: .. • ...... • • • . :• ; ; _ • • ; r.< : •:•. ' • '.<••• 
Stepl: 4,5-DifIuoro-2-(2-methoxyethylamino)benzoic acid . . . , , 

1,1,2-Trimethoxyethane (0.268 ml, 2.081 mmol), ti^fluoroacetic acid (0.2 ml, 2.6,9 mmol) , 
and water (0.2 ml) were heated at 50°C for 10 mill, The cooled mixture, together, with acetic 

15 apid;,glacial (0.298 ml, 5-20. mmol) was added slowly to,2-aminp-4,5-difluorobenzoic acid 
(0,3.60. g, 2.0.81 mmol) in 1,2-dichloroe.thane (10 ml) at 0°C. Spdium triaqetoxy borohydride 

(1.3,23 gj 6.24, mmol) w,as added and the mixture was stirred at room temperature for 2 h. . 

Reaction was quenched with 10 ml of water. Layers were separated and organic phase was 
, t 1 • '• ... . ' • ..*«•' 

dried over Na2S04, filtered and evaporated. The crude product was purified by reverse phase 
20 bhrpmatography. 0.188 g Of the title conippund was pbtained:. „ • • 

NMR'(400 MHz, CDCl3) 8 ppm 3.36 (t, 2 H) 3.43 (s, 3 H) 3.65 (t, 2 H) 6.48 (dd, 1 H) 

7.54-8.00 (m, 2 H). 

Step 2: Ar-(3-Ethylpent-l-yn-3-yl)-4,5-ditluoro-2-(2-rnethoxyethyIamino)benzamide 
4,5-Difluoro-2-(2-methoxyethylamino)benzdic acid (0.100 g, 0.433mmol)', 3-ethylpent-l-' 

25 yn-3-ramine hydrochloride (0.092 g, 0.562 inmol), HOBt (0.064 g, 0.476 mmdl); EDCI ' : 

(6.091 g, 0.476 mmol) and DIPEA (0.083 ml, .0.476 mmol) in DCM (5 ml) were stirred at 
rdom temperature overnight. Some DCM was added and organic phase was washed with 1M 

HC1 and 1M Na2C03; dried over Na2S04,' filtered and evaporated. The crude product wais 

piirified by preparative HPLC. 0.079 g of the title compound was obtained. ; 

30 'H NMR (400 MHz, CDCbj 8 ppm 1.03 (t, '6 H) 1.84 - 1.95 (m, 2 H) 2.24 (dq, 2 H) 2.42 (s, 
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1 H) 3.26 (q, 2 H) 3.39 (s, 3 H) 3.59 (t, 2 H) 5.86 (br. s., 1 H) 6.47 (dd, 1 H) 7.16 (dd, 1 H) 
7.35 (br. s., 1 H). .:. , 

EXAMPLE 46: iV-(3-Ethylpent-l-yn-3-yl)-2-(2-methoxyethylamino)-5-(trifluoro-
methyl)benzamide 

5 Step 1:2-(2-Methoxyethylamino)-5-(trifluoromethyl)benzoic acid 
1,1,2-Trimethoxyethane (0.268 ml, 2.081 mmol), trifluoroacetic acid (0.2 ml, 2.69 mmol) 
and water (0.2 ml) were heated at 50°C for 10 min. Cooled mixture together with acetic 

acid, glacial (0.298 ml, 5.20 mmol) was added slowly to 2-amino-5-(trifluoromethyl)benzoic 
acid (0.427 g, 2.081 mmol) in 1,2-dichloroethane (10 ml) at 0°C. Sodium triacetoxy 

10 borohydride (1.323 g, 6,24 mmol) was added and the mixture was stinred .at room (• . , ( 

temperature for 4 h. Reaction was quenched with 10 ml of water and solvents were 
evaporated. The crude product was purified by reverse phase chromatography. 0.253 g of the 

title compound was*obtained; - ; : ' . . ' . -

'H NMR (400 MHz, DMSO-c/6) 5 ppm 3.30 (s, 3 H) 3.39 - 3.46 (m, 2 H) 3.51 - 3.62 (m, 2 

15 H) 6.93 (d, 1 H) 7.63 (dd, 1 H) 8.03 (dd, .1 H) 8.38 ftr. s„ 1 H) 13.2? (br. s, 1 H). 

Step 2: Ar-(3-EthyIpent-l-yn-3-yl)-2-(2-methoxyethylamino)-5-(trifluoromethyl)- ' 

benzamide'- :i' • 
2-(2-Methoxy6thylamino)-5-(iriflubromethyl)behzbic acid (0.100 g, 0.380 irimolj; 3- 1 

ethylpent-l-yn-3-amine hydrochloride (0.081 g, 0.494 mmol), kOBt (0.056 g, 0.418 mmol), 
20 EDCL(0.080 g, 0.418 mmol) ahd DIPEA (0.139 ml, 0.798 mmol) in DCM (5 ml) were 

stirt-ed at room teiriperature over Weekend. Some DCM was added and brgknic phase was 

washed with iM HC1 and 1M NazCOs, dried over Na2SC>4, filtered and evaporated. The 
crude product was purified by preparative HPLC 0.069 g of the title compound was 

Obtained. • 

25 'H NMR (400 MHz, COCI3) S ppm 1.05 (t; '6 H) 1.86 - 1.98'(m, 2 H) 2.21 - 2.32 (m, 2 H) 

2.44 (s, 1 H) 3.34 - 3.43 (m, 5 H) 3.61 (t, 2 H) 6.01 (br. s, 1 H) 6.73 (d, 1 H) 7.44 - 7.55 (m, 

2 H) 7.81 ,(t, 1 H). 

EXAMPLE 47: iV-(3-Ethylpent-l-yn-3-yl)-5-iodo-2-(2-methoxyethyIamino)benzamide 

Step 1: 5-Iodo-2-(2-methoxyethylamino)benzoic acid 
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1,1,2-Trimethoxyethane (0.268 ml, 2.081 mmol), trifluoroacetic acid (0.2 ml, 2.69 mmol) 
and water (0.2 ml) were heated at 50°C for 10 min. The cooled mixture together with acetic 
acid, glacial (0.298 ml, 5.20;mmol) was added slowly to 2-amino-5:ipdobenzoic acid (0-547 
g, 2.081 mmol) in 1,2-dichloroethane (10 ml) at 0°C. Sodium triacetoxy borohydride (1.323 

5 g, 6.24 mmol) was added and the mixture was stirred at room temperature for 4 h. Reaction 
was quenched with 10 ml of water and solvents were evaporated. The crude product was 
purified by reverse phase chromatography. 0.206 g of the title compound was obtained. 

'H NMR (400 MHz, DMSO-4) 8 ppm 3.29 (s, 3 H) 3.30 - 3.37 (m, 2 H) 3.49 - 3.59 (m, 2 

H) 6.64 (d, 1 H) 7.59 (dd, 1 H) 7.69 - 8.29 (m, 2 H) 12.84 (br. s, 1 H). 

10 Step 2: AT-(3-Ethylpent-l-yn-3-yI)-5-iodo-2-(2-methoxyethylamino)benzamide 
5-Iodo'-2i(2-methoxyethylamiilo)benzoic acid (0.100 g, 0.31'lmmol), 3-ethylpent-1 -yri-3-

amine hydrpchldride (0.066 g, 0.405 hirhol), ttOBt (0:046 g, 0.343 mmol), EDCI (0.066 g, 

0.343 mmol) and DIPEA (0.1' 14' ml, 0.654' riunbl) in DCM (5 iiil) were stirred at rooiri 

temperature over the weekend. Some DCM was added and the organic phase was washed:' 
15 with 1M HCl and IM Ne^COi, dried over N&2SO4, filtered and evaporated. The'Crtide' l; '• = 

product was purified by preparative HPLC. 0.076 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.03 (t; 6 H) 1.85 - 1.96 (m, 2 H) 2.25 (dq, 2 H) 2.42 (s, 

1 H) 3:27 - 3.34 (m, 2 H) 3.38 (s, 3 H) 3:58 (t, 2 H) 5.90 (br! s, 1 H) 6.49 (d, 1 H) 7.36 (br. 

s., 1H) 7.50 (dd, 1H) 7.53 (d, 1 H). ' ' 

20 EXAMPLE 48: 2-(2-Methoxyethylamino)-Ar-(2-methylbut-3-yn-2-yl)-5-
(trifluoromethyl)benzamide ' 

2-(2-Methoxyethylamino)-5-(trifluoromethyl)benzoic acid (0.100 g, 0.380 mmol), 1,1- > 

dimethylpropargylamine (0.044 ml, 0.418 mmol), HOBt (0.056 g, 0.418 ;mmol), EDCI •. 
, (0.080 g, 0.418 mmol) and DIPEA (0-073 ml, 0.418 mmol) in DCM (5 ml) were stirred at 

25 room temperature over weekend. Some DCM. was added and organic phase was washed 

with 1M HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude • 

product was purified by preparative HPLC. 0.080 g of the title compound was obtained. 
[H NMR (400 MHz, CDCI3) .8 ppm 1-75 (s, 6 H) 2.40 (s, 1 H) 3.34 - 3.42 (m, 5 H) 3.59 -

3.64 (m, 2 H) 6.10 (br. s„ 1 H) 6.73 (d, 1 H) 7.44 - 7.52 (m, 2 H) 8.02 (t, 1 H). 
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EXAMPLE 49: 2-(Butylamino)-5-fIuoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: 2-(ButyIamino)-5-fluorobenzoic acid 
Butyraldehyde (0.168 mi, 1.862 mmol) and acetic acid, glacial (0.254 ml, 4.43 mmol) were 
added to methyI-2-amino-5-fluorobenzoate (0.3 g, 1.774 mmol) in 1,2-dichloroethane (10 

5 ml) at 0°C. Sodium triacetoxy borohydride (0.752 g, 3.55 mmol) was added and the mixture 
was stirred at room temperature for 2.5 h. The reaction was quenched with 10 ml of water 
and resulting layers were separated. The organic phase was washed with 1M Na2C03 and 
brine, dried over Na2S04, filtered and evaporated. The crude compound was purified by 
flash chromatography. 0.289 g of the title compound was obtained. 

10 'H NMR (400 MHz, CDC13) 5 ppm 0.97 (t, 3 H) 1.41 -1.52 (m, 2 H) 1.62 - 1.71 (m, 2 H) 

3.16 (q, 2 H) 3.85 (s, 3 H) 6.58 - 6.64 (m, 1 H) 7.10 (dddd, 1 H) 7.47 (br. s'„ 1 H) 7.55 - 7.60 

(dd, 1 H). 

Step 2: 2-(Butyfemin6)-5;-fluorbbenzoic acid 
Lithium hydroxide (0.061 g, 2.57 mmol) was added to methyl 2-(butylamino)-5-

15 flubrobenzoate (0.289 g, 1.283 mmol)' in THF (8 ml) and water (2 ml) at 0°C. The reaction 
mixture was refluxed for 8 h. THF was evaporated and residue was dissolved in Water and 

washed once with DCM. Thereafter the water phase was acidified with 5M HCl and • j 

extracted 3 times with EtOAc. The organic phase was dried over NaiS04, filtered and 

evaporated. 0:253 g Of the title comipoimd was obtaineid. 

20 lk NMR (400 MHz, DMSO-^) 8 ppm 0.92 (t, 3 H) 1.32 - 1.45 (m,2 H) 1.51 -1.62 (m, 2 

H) 3.15 (t, 2 H) 6.74 (dd, 1 H) 7.27 (ddd, 1 H) 7.48 (dd, 1 H) 10.20 (br. s, 1 H). -

Step 3: 2-(Butylamino)-5-fluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 
2-(Butylamiho)-5-fluorobenZoic acid (0.100 g, 0.473 mmol), 1,1-dimethylpropargylamine 
(0.055 ml, 0.521 mmol); HOBt (0.070 g, 0.521 mmol), EDCI (0.100 g, 0.521 mmol) and 

25 DIPEA (0.091 ml, 0.521 mmol) in DCM (5 ml) were stirred at room temperature overnight. 
Some DCM was added and organic phase was washed with 1M HCi and lM Na2C03, dried 
over Na2S04, filtered and evaporated. The crude product was purified by preparative HPLC. 

0.037 g of the title compound was obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 0.95 (t, 3 H) 1.37 - 1.50 (m, 2 H) 1.56 - 1.69 (m, 2 H) 

30 1.74 (s, 6 H) 2.39 (s, 1 H) 3.10 (t, 2 H) 6.05 (br. s.; 1 H) 6.58-6.65 (m,: 1 H) 7.00 - 7.07 (m, 
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2 H) 7.12 (br. s., 1 H). 

EXAMPLE 50: 5-Iodo-2-(2-methoxyethylamino)-A7-(2-methyIbut-3-yn-2-yI)benzamide 
5-iodo-2-(2-methoxyethylamino)benzoic acid (0.100 g, 0.31 lmmol), 1,1-
dimethylpropargylamine (0.036 ml, 0.343 mmol), HOBt (0.046 g, 0.343 mmol), EDCI 

5 (0.066 g, 0.343 mmol) and DIPEA (0.060 ml, 0.343mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and organic phase was washed with 1M 
HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.071 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 5 ppm 1.72 (s, 6 H) 2.38 (s, 1 H) 3.26 - 3.33 (m, 2 H) 3.37 (s, 3 

10 H) 3.57.(t, 2 H) 6.08 (br. s, 1 H) 6.47 (d, 1 H) 7.47 (dd, 1 H) 7.50 - 7.62 (m, 2 H). 

EXAMPLE 51: 5-Fluoro-2-(isobutylamino)wV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: 5-Fluoro-2-(isobutylamino)nicotinic acid . ,, ; 

Methyl2-chloro-5-fluoronicotinate (0.4 g, 2.11 mmol), isobutylamine (1.258 ml,, 12:66 

mmol) ,and ethanol (4 ml) :were heated by microwave irradiation at; 160°C for 30 min. After 
15 concentration to dryness, the crude mixture was purified by flash chromatography to give a 

mixture, of methyl and, ethyl esters. This mixture was dissolved in THF (3 ml), 2 M aqueous 
sodium hydroxide (1.0 ml, 2.0 mmol) was added and.it was heated at 50°C for 5 h. THF was 

evaporated ^nd residue was acidified with 1M $C1. The solids were filtered off and dried 

under reduced pressure. 0.072 g of the tide compound was obtained. 

20 lH NMR (400 MHz, DMSO-40 8 ppm 0.91 (d, 6 H) 1.80 - 1.93 (m, 1 H) 3.26 (d, 2 H) 7.89 

(dd, I H) 8.07 (br. s., 1 H) 8.29 (d, 1 H) 13.35 (br. s, 1 H): '• 

Step 2:5-Fluoro-2-(isobutylamino)-A?-(2-methylbut-3-yn^2-yl)nicotihamide 
5-Fluoro-2-(isobutylamino)nicotinic acid (0.072 g, 0.339 mmol), 1,1- : . 
dimethylpropargylamine (0.037 ml, 0.373 mmol), HOBt (0.050 g, 0373 mmol), EDCI 

25 (0.072 g, 0.373 mmol) and DIPEA (0.065 ml, 0.373 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and organic phase was washed with 1M 

HCl and 1M Na2Cd3, dried over Na2S04, filtered and evaporated. The crude product Was 

purified by flash chromatography. 0.080 g of the title compound was obtained, 

'H NMR (400 MHz, CDC13) 8 ppm 0.98 (d, 6 H) i.75 (s, 6 H) 1.92 (dquin, 1 H) 2.41 (s, 1 
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H) 3.26 (dd, 2 H) 5.95 (br. s., 1 H) 7.28 - 7.32 (m, 1 H) 7.87 (br. s„ 1 H) 8.11 (d, 1 H). ' 

EXAMPLE 52: 5-Fluoro-2-(isopentylamino)-A^-(2-methylbut-3-yn-2-yl)nicotInamide 

Step 1: 5-Fluoro-2-(isopentylamino)nicotinic acid 
Methyl 2-chloro-5-fluoronicotinate (0.266 g, 1.403 mmol), isoamylamine (0.980 ml, 8.42 

5 mmol) and ethanol (2 ml) were heated by microwave irradiation at 160°C for 30 min. The 
solvent was evaporated and residue was dissolved in THF (5 ml). 2M aqueous sodium 
hydroxide (2.105 ml, 4.21 mmol) was added and the mixture was heated at 50°C for 2.5 h. 

After stirring at room temperature overnight, THF was evaporated and the residue was 
acidified with 1M HCl. Solids were filtered off and dried under reduced pressure. 0.152 g of 

10 the title compound was obtained.. • , 

'H NMR (400 MHz, CDCl3) 8 ppm 0.93 (d, 6 H) 1.48 - 1.58 (m, 2 H) 1.70 (m, 1 H) 3,44 -

3.52 (m, 2 H) 7.81 - 7.99 (m, 2 H) 8116 (d, I H). ' 

Step 2: 5-FIuoro-2-(isopentylamino)-iV-(2methylbut-3-yn-2-yI)nicotinamide 
5-FItib'ro-2-(isopentyIamirib)nicbtinic acid (0.100' g, 0.442 mmol), l.l-dimethylpfopargyl-

15 amine (0.048 ml, 0.486 mmol), HOBt (0.066 g, 0.486 miiiol), EDCI (0.093 g, 0:486 mrttol) 
and DIPEA (0.085 ml, 0.486 mmol) in DCM (5 ml) were stirred at room temperature 
overnight. Some DCM was added and organic phase was washed With 1M HCl and 1M 

NajCO^; dried over NajSOit, filtered and evaporated. The crude product Was purified by 

flash chromatography. 0.081 g of the title compound was obtained. 

20 'H NMR (400 MHz, CDC13) 8 ppm 0.94 (d, 6 H) 1.48 - 1.58 (m, 2 H) 1.65 1.76 (m, 7 H) 

2.41 (s, 1 H) 3.30 - 3.46 (m, 2 H) 5.94 (br. s„ I H) 7.29 (dd, 1 H) 7.73 (br. s„ 1 H) 8.12 (d, 1 
H). 

EXAMPLE 53: 5-iFIuoro-iV-(2-methyibut-3-yii-2-yl>2-(2-(trifluoroihethoxy)-
ethytamino)benzamide 

25 Step 1: S,S'-Dimethyl 0,0'-2>2,-oxybis(ethane-2,l-diyl) dicarbonodithioate 
Aqueous sodium hydroxide (50 %, 97.0 ml, 1844 mmol) was added slowly to 

diethyleneglycol (7.0 ml, 73.7 mmol) and tetrabutylammonium sulfate (50 %, 5.30 ml, 4.61 
ipmol). After 10 min of stirring at room temperature, carbon disulfide (97 ml, 1605 ml) was 

slowly added. Finally, iodomethane (10-10 ml, 162 mmol) was added and the mixture was 
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stirred for 4.5 h at ambient temperature. 20 mi Of water was cautiously added and the 

mixture was stirred well. Phases were separated and water phase was extracted three times 

with DCM. Combined organic phases were washed 2 times with brine, dried over Na2SC>4, 
filtered and evaporated, the crude product was purified by flash chromatography. 15.07 g of 

5 the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 2.58 (s, 6 H) 3.86 - 3.90 (m, 4 H) 4.74 - 4.78 (m, 4 H). 

Step 2: l-(Trifluoromethoxy)-2-(2-(trifluoromethoxy)ethoxy)ethane 
HF-pyridine complex (70 %, 45.5 ml, 1750 mmol) was added to l,3-dibrOmo-5,5-
dimethylhydantoin (55.4 g, 194 mmol) in dry DCM (170 ml) at -78°C under N2 atmosphere. 

10 S,S'-dimethyl 0,0'-2,2'-oxybis(ethane-2,1-diyl) dicarbonodithioate (9.1 g, 31.8 mmol) in dry 
DCM (60 ml) was added dropwise ahd reaction mixture was left to warm slowly to room 
temperature. The mixture'was pourdd into crushed ice and saturated with NaCl. Aquedus 
saturated NaHS03 solution was added until the colour changed to light yellow followed by 
phase separation. Water phase was ̂ further extracted twice with DCM. Combined organic'' : 

15 phases were Washed with cold aqueous saturated NaHSC>3 and brine, dried over Na2S04, 

filtered and evaporated. The residue was purified by distillation. 3.874 g of the title : 

compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 3.73 - 3.78 (m, 4 H) 4.09 - 4.13 (m, 4 H). 

Step 3: 2-(Trifluoromethoxy)ethyl trifluoromethanesuffonate 
20 l-(Trifluoromethoxy)-2-(2-(trifluoromethoxy)ethoxy)ethane (3.874 g, 16.00 rtixhol), 

trifluoromethariesulfonic anhydride (10.50 ml, 62.4 mmol) and triflic acid (0.382 iiii, 4:32 
mmol) Were heated for 2 days at 60°C under N2 atmosphere. The volatiles were removed 

Under reduced pressure and the residue Was dissolved in DCM and washed with water. The 
organic phase was dried over Na2SC>4, filtered and evaporated. The residue was purified by 

25 distillation. 4.222 g of the title compound was Obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 4.25 - 4.31 (m, 2 H) 4.67 - 4.72 (m, 2 H). " 

S,tep 4: 5-Fluoro-2-(2-(trifluoromethoxy)ethylamino)benzoic acid, 
2-Amino-5-fluorobenzoic acid (0.100 g, 0.645 mmol) and triethylamine (0.180 ml, 1.289 

mmol) were added to 2-(trifluoromethoxy)ethyl trifluoromethahesulfonate (0.376 g, 1.289 

30 mmol) in THF (10 ml) under N2 atmosphere. The mixture was stirred at room temperature 
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over weekend after which 0.100 g (0.343 rninol) of 2r(trifluoi;omethoxy)ethyltrifluoro-
methanesulfonate was added and reaction mixture was heated at 40°C for 4 h, -5 ml of water 
was added and pH was adjusted to 4, The mixture was extracted 3 times with EtOAc and 
combined organic phases were dried over over Na2S04, filtered and evaporated. The residue 

5 was purified by flash chromatography to give 2-(trifluoromethoxy)ethyI-5-fluoro-2-((2-
(trifluoromethoxy)ethyl)amino)benzoate as an intermediate. To 2-(trifluoromethoxy)ethyl 5-
fluoro-2-((2-(trifluoromethoxy)ethyl)amino)benzoate in THF (5 ml) was added 2M aqueous 
sodium hydroxide (0.645 ml, 1.289 mmol) and the resulting mixture was heated at 50°C for 

5 h. THF was evaporated and the residue was acidified with 1M HCl. The solids was filtered 
10 off and dried under reduced pressure. 0.073 g of the title compound was obtained. 

'H NMR (400 MHz, MeOD) 8 ppm 3.58 (t, 2 H) 4.22 (t, 2 H) 6.81 (dd, 1 H) 7.19 (ddd, 1 H) 

7.60 (dd, 1 H). 

Step 5: 5-FIu6ro-1V-(2-methylbut-3-yn-2-yI)-2-(2-(trifluor6irieth6xy)ethyiairiind)-
benzamide' \v-vv 

15 5-;Fluoro-2-(2-(trifIuo'rometh6xy)ethylamino)benzoifc acid' (0.075 g, 0.281 mmol), I; 1 -

dimethylpropargylamine (0.032 ml, 0.309 mmol), HOBt (0.042 g, 0.309 mmol); EDCI ' 
(0.059 g, 0.309 mmol) and DIPEA (0.054 ml, 0.486 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and organic phase was washed with 1M 
HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated; The crude product was 

20 purified by flash chromatography. 0.045 g of the title compound Was obtained. 

'H NMR (400 MHz, CDClj) 8 ppm. 1.74 (s, 6 H) 2.39 (s, 1 H) 3.49 (q, 2 H) 4;iO (t, 2 H)' : 

6.07 (br. s., 1 H) 6.65 (dd, 1 H) 7,02 - 7.12 (m, 2 H) 7.32 - 7.42 (m, 1 H), 

EXAMPLE 54: 5-Fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamilno)-
benzamide 

25 Step 1: 5-FIuoro^2-(4,4,4-trifluorobutyIamino)benzoic acid 
4,4,4-Trifluorobutyraldehyd€! (0.305 ml, 2.90 mmol) and trifluoroacetic acid (0.215 ml, 2.90 
mmol) were added to 2-amino-5-fluorobenzoic acid (0.3 g, 1.934 mmol) in dry DCM (5 ml) 
at 0°C. Sodium triacetaxy borohydride (0.615 g, 2.90 mmol) was added eind the mixture was 

stirred at room temperature for 2 h. Reaction was quenched with 10 ml of water and 

30 resulting layers were separated. Organic phase was washed with 1M Na2C03 and brine, 
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dried over Na2SC>4, filtered and evaporated. The crude product was purified by flash 
chromatography. 0.299 g of the title compound was obtained. . 

'H NMR (400 MHz, CDC13) 5 ppm 1.91 - 2.01 (m, 2 H) 2.16 - 2.31 (m, 2 H)3.31 (t, 2 H) 

6.64 (dd, 1 H) 7.19 (ddd, 1 H) 7.68 (dd, 1 H). . 

5 Step 2: 5-Fluoro-V-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamino)benzarnide 
5-Fluoro-2-(4,4,4-trifluorobutylamino)benzoic acid (0.100 g, 0.377 mmol), 1,1-
dimethylpropargylamine (0.044 ml, 0.415 mmol), HOBt (0.056 g, 0.415 mmol), EDCI 

(0.080 g, 0.415 mmol) and DIPEA (0.072 ml, 0.415 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and organic phase was washed with 1M 

10 HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
pdrified by preparative HPLC. 0.078 g of the title compound was obtained. 

% NMR (400 MHz, CDClj) 8 ppm 1.73 (s, 6 H) 1.84 - L96 (m, 2 H) 2.12 - 2.28 (m, 2 H) 

2i.40 (sv 1 H)3.i21 (t, 2 H) 6.03 (br. s., 1 H) 6.56 - 6.65 (m, i H) 7.00 - 7.09 (m, 2 H) 7J;2 -

7.47 (m; 1 H). 

15 EXAMPLE 55: 3,5-Difluoro-iV-(2-methyIbut-3-yn-2-yi)-2-(3,3,3-trifluoropropyIaimiho)-
benzamide ; 

Step 1: 3,5-Difluoro-2-(3,3,3-trifluoropropylamino)benzoic acid ; 

3,3,3-Trifluoropropanal ,(0.224 ml, 2.60 mmol) and trifluoroacetic acid (0,193 ml, 2.60 ; 

mmol) were; added to 2-amino-3,5-difluorobenzoic acid (0.3 g, 1.733 mmol) in dry DCM (5 
20 ml) at 0°C. Sodium triacetoxy borohydride (0.55l.g, 2.60 mmol) was.added and the mixture 

was stirred at room temperature for 2 h. Reaction was quenched with 10 ml of water and 

resulting layers were separated; Organic, phase was washed with 1M Na2C03 and brine, 
dried over Na2SQ4, filtered and evaporated. The crude product was purified by flash 

chromatography. 0.414 g of the title compound was obtained. 

25 'H NMR (400 MHz, CDC13) 8 ppm 2.362.50 (m, 2 H) 3.67 (td, 2 H)l 7.04 (ddd, I H) 7.55 

(ddd, 1 H). 

Step 2: 3,5-Difluoro-A7-(2-methylbut-3-yn-2-yI)-2-(3,3,3-trifluoropropyIamino)-

benzamide 
3,5-Difluoro-2-(3,3j3-trifluoropropylamino)benzoic acid (0.100 g, 0.372 mmol), 1,1-
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dimethylpropargylaraine (0.043 ml, 0.409 mmol), HOBt (0.055 g, 0.409 mmol), EDCI 
(0.078 g, 0.409 ramol) and DIPEA (0.071 ml, 0.409. mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and organic phase was washed with 1M 
HCl and lM.Na.2CO3, dried over Na2S04, filtered and evaporated. The crude product was 

5 purified by preparative HPLC. 0.084 g of the title compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.74 (s, 6 H) 2.31 - 2.46 (m, 3 H) 3.41 (td, 2 H) 5.29 (br. 

s., 1 H) 6.93 (ddd, 1 H) 7.22 (ddd, 1 H) 7.52 (br. s., 1 H). 

EXAMPLE 56: 2-(2,2-DifluoroethyIamino)-iV-(2-methyIbut-3-yn-2-yI)-5-

(trifluoromethyl)nicotinamide 

10 Step 1:2:(2,2-DifIuorpethyIamlno)-5T(trifluoromethyl)nicotinic,acid . 
2-Chlor075-(trifluoromethyl)p,yridine-3-carbpxylic, acid (0.3. g,: 1,330 mmol), 2,2-
difluoroethylamine (0.159 ml,, 2.261 mmol), copper powder (5,1 mg, 0.080 mmol), copperQ 
bromide (9.5 mg, 0,067 mmol),.potassium carbonate (0,221 g, 1.596 mmol) and diy DMF (1 
ml) were heated by microwave irradiation at 150°C for 1 h. Some EtOAc was added and the 

15 organic phase was washed 2 times with 0.5M citric acid,, dried over Na2S04» filtered and . 
evaporated. The crude product was purified by flash chromatography. 0.164 g of the title 

compound was obtained. 

'H NMR (400 MHz, MeOD) 8 ppm 3.99 (td, 2 H) 5:88 - 6.23 (m, l' H) 8.37 (dd, 1 H) 8.50 -

8.55 (m, 1 H). 

20 Step 2: 2-(2,2-Difluoroethylamino)-iV-(2-methylbut-3-yn-2-yl)-5-
(trifluoiromethyl)nicotinamide 
2-(2,2-Diflu6roethylamino)-5-(trifluor6methyl)nicbtinic acid (0.164 g, 0.607 miftol), 1,t-
dimethylpropargylamine (0.070 ml, 0.668 mmol), HOBt.(0.090 g, 0.668 mmol), EDCI 
(0il28 g, 0.668 mmol) and DIPEA (0'. 116 ml, 0.668'mmol) in DCM (5 ml) were stirred at 

25 room temperature for 2.5 h. Some DCM was added and organic phase was washed with 1M 

HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 

purified by preparative HPLC. 0.059 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.76 (s, 6 H) 2.43 (s, 1 H) 3.91 (tdd, 2 H) 5.78- 6.22 

(m, 2 H) 7.70 (d, 1 H) 8.44 (dd, 1 H) 8.75 (br. s„ 1 H). 
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EXAMPLE 57:2-(2,2-DifluoropropyIamino)-5-fluoro-N-(2-methylbut-3-yn-2-
yl)nicotinamlde . 

Step 1: 2-(2,2-DifluoropropyIamino)-5-fluoronicotinic acid 
2-Chloro-5-fluoropyridine-3-carboxylic acid (0.3 g, 1.709 mmol); 2,2-difluoropropylamine 

5 hydrochloride (0.225 g, 1.709 mmol), copper powder (6.5 mg, 0.103 mmol), copper(I) 

bromide (12.0 mg, 0.085 mmol), potassium carbonate (0.638 g, 4.61 mmol) and dry DMF (2 
ml) were heated by microwave irradiation at 140°C for 30 min. 0.225 g (1.709 mmol) of 

2,2-difluoropropylamine hydrochloride was added and microwave irradiation was continued 

at 140°C for 30 min. Some EtOAc was added and organic phase was washed 2 times with 

10 0.5M citric acid, dried over NajSO.*, filtered and evaporated. The crude product was purified 
by-flash chromatography. 0.076 g of the title compound was obtained; 

*H NMR (400 MHz, MeOD) 8 ppm 1.62 (t, 3 H) 3.99 (t, 2 H) 7.98 (dd, 1 H) 8.19 (d, 1 H). 

Step 2: 2-(2,2-Difluoropropylaimno)-5 fluoro-2V-(2-methylbut-3-yn-2-yI)nicotinamide 
2-(2,2-Difluoropr6pylammo)-5-fluoronicotihic acid (0.076 g, 0.325 mmol), 1,1- • ' ' 

15 dimethylpropargylamine (0.038 ml, 0.357 mmol), HOBt (0.048 g, 0.357 mmol), EDCI 

(0.068 g, 0.357 mmol) and DIPEA (0.062 ml, 0.357 mmol) in DCM (5 ml) wbre' stirred it 

i:odm temperature for 2.5 h. Some DCM was added and organic phase was washed with 1M 

HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.061 g of the title compound was obtained. 

20 lH NMR (400 MHz, CDC13) 8 ppm 1.62 (t, 3 H) 1.75 (s, 6 H) 2.42 (s, 1 H) 3.94 (td, 2 H) : 

5.99 (br. s„ 1 H) 7.34 (dd, 1 H) 8.07 - 8.15 (m, 2 H). 

EXAMPLE 58:2-(3,3-DifIuoropropylamino)-iV-(2-methylbut-3-yn-2-yl)-5-
(trifluoromethyl)nicotinaimide 

Step 1: 2-(3,3-Difluoropropylamino)-5-(trifluoromethyl)nicotinic acid 
25 2-Chloro-5-(trifluoromethyl)pyridine-3-carboxylic acid (0.12 g, 0.532 mmol), 3,3- . , -

difhioropropan-.l-amine hydrochloride (0.117 g, 0.532 mmol), copper powder (2.0 mg, 

0.032 mmol), eopper(I) bromide (3-8 mg, 0.027 mmol), potassium carbonate (0.162 g, 1.170 

mmol) and dry DMF (1 ml) were; heated by microwave irradiation at 150°C for 1 h. Some 

EtOAc was added and organic phase was washed 2 times wi;th 0.5M citric acid, dried over 

30 Na2S04, filtered and evaporated. The crude product was purified by flash chromatography. 
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0.043 g of the title compound was obtained. 

'H NMR (400 MHz, MeOD) 6 ppm 2.16 - 2.26 (m, 2 H)3.73 (t, 2 H) 5.76 - 6.11 (m, 1 H) 

8.34 (dd, 1 H) 8.45 - 8.49 (m, 1 H). 

Step 2: 2-(3,3-Difluoropropylamino)-iy-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-
5 nicotinamide 

2-(3,3-DifluoropropyIamino)-5-(trifluoromethyl)nicotinic acid (0.043 g, 0.151 mmol), 1,1-
dimethylpropargylamine (0.018 ml, 0.166 mmol), HOBt (0.022 g, 0.166 mmol), EDCI 
(0.032 g, 0.166 mmol) and DIPEA (0.029 ml, 0.166 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and organic phase was washed with 1M 

10 HCl and 1M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.030 g of the title compound was obtained. 
lH NMlR (400 MHz, CDC13) 5 ppm 1.75 (s, 6 H) 2.13 - 2.28 (m, 2 H) 2.43 (s, i H) 3.70 (q, 
2 H) 5.76 - 6.18 (m, 2 H) 7.67 (d' 1 H) 8.44 (dd, 1 H) 8.53 - 8.68 (m, 1 H). 

EXAMPLE 59: 5-Chloro-2-(2,2-difiuoropropylamino)-iV-(2-methylbut-3-yn-2-
15 yl)nicotihamide 

Stepl: 5-Chloro-2-(2,2-difluoropropylamino)nicotinic acid 
2,5-DichloronicotiniG acid (0.3 g, 1,564 mmol), 2,2-difluoropropylamine hydrochloride 
(0.121 g, 0.920 mmol), copper powder (3.5 mg, 0.055 mmol), copper(I) bromide (6.6 mg, • 
0..046 mmol), potassium carbonate (0.343 g, 2.483 mmol) and dry DMF (2 ml) were heated 

20 by microwave irradiation at 140°C for 30 min. 0.10 g (0.760 mmol) of 2,2-

difluoropropylamine hydrochloride and 1 ml of DMF was added and microwave irradiation 
was continued for lh at 170°C and for 2 h at 180°C. Some EtOAc was added and organic 

phase was washed 2 times with 0.5M citric acid, dried over Na2S04, filtered and evaporated. 
Tile crude prbduct was purified by flash chromatography. 0.061 g of the title compound was 

25 obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.62 (t, 3 H) 3.99 (t, 2 H) 8.15 (d, 1 H) 8.21 (d, 1 H): 

Step 2: 5-Chloro-2-(2,2-difluoropropylamino)-iV-(2-methyIbut-3-yn-2-yl)nicotinamide 
5-Chloro-2-(2,2-difluOrbpir6pylamino)mcotinic acid (0.061 g', 0:243 rrtmol), 1,1^ 

dimethylpropargylamine (0.028 ml, 0.268 mmol), HOBt (0.036 g, 0;2<58 mmol), EDCl ; 
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(0.051 g, 0.268 mmol) and DIPEA (0.047 ml, 0.268 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and the organic phase was. washed with 

IM HCl and 1M Na2CC>3, dried over Na2S04, filtered and evaporated. The crude product 
was. purified by preparative HPLC. 0.015 g of the title compound was obtained. 

5 *H NMR (400 MHz, CDC13) 8 ppm 1.61 (t, 3 H) 1.74 (s, 6 H) 2.42 (s, 1 H) 3.94 (td, 2 H) 

6.06 (br. s„ 1 H) 7.52 (d, 1 H) 8.14 (d, 1 H) 8.30 (t, 1 H). 

EXAMPLE 60: 5-ChIoro-2-(3,3-difluoropropylamino)-iV-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: 5-ChIoro-2-(3,3-difIuoropropyIamino)nicotinic acid 
10 2,57Dichlorqnicotinic;acid (0.166 g, 0:867 irrniol), 3,3-difluorqpropan-l-ainihe , . s ,'lt 

Jhydrophloride (0.190 g,.0.867vmmol), copper powder (3.3 mg, 0.052 mmol), copper(I). 
bromide (6.2 mg,-0.043,mmol), potassium carbonate (0.263 g, 1.906 mmol) and dry.DMF (2 

ml) were heatpd by microwave irradiation at, 170°C for 2 h. Some EtOAc was added and 

organic, phase was. washed 2 times with 0.5 M. citric acid,.dried over N^SO^ filtered and 

15 evaporated. The crude product was purified by flash chromatography. 0.029 g of the title 
compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 2.20 (ttd, 2 H) 3.68 (t, 2 H) 5.75 - 6.17 (m, l H) 8.13 (d, 

1 H) 8.21 (d, 1 H). 

Step 2: 5-ChIoro-2-(3,3-difluoropropylamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 
2!d 5-Chioro'-2-(3,3-d;ifluoroprbpylaimno)nicoiinic acid (0.029 g, 0.116 mrtiol), i,l- . 

dimethylpropargylamine (0.013 'ml; 0.127 mmol), HOBt (0'.017 g; 0^ 127 mfnol)V EDCI . 

(0.024 g,'0.127 mmol) and DIPEA (0.022 ml, 0.127 mmtil) in DCM (5 ml) were stirred at 

room temperature overnight. Sdme DCM was added and the organic phase was washe'd with 

IM HCl and 1M Na2C03, dried over Na2S04v filtered and evaporated. The crude product 
25 was purified by preparative HPLC. 0.015 g of the title compound was obtained. 

!H NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H) 2.18 (ttd, 2 H) 2.42 (s, 1 H) 3.63 (td, 2 H) 

5.75 - 6.13 (m, 2 H) 7.49 (dd, 1 H) 8.08 - 8.24 (m, 2 H). 

EXAMPLE 61: 4,5-Difluoro-iV-(2-methyIbut-3-yn-2-yl)-2-(neopentylamino) benzamide 

Step 1:4,5-Difluoro-2-(neopentylamino)benzoic acid 
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4,5-Difluoroanthranilic acid (0.5 g, 2.89 mmol) and 1,2-dichloroethane (10 ml) were cooled 
down to 0°C. Trimethylacetaldehyde (0.329 ml, 3.03 mmol) and acetic acid, glacial (0.413 

ml, 7.22 mmol) were added slowly. Sodium triacetoxy borohydride (1.224 g, 5.78 mmol) 
was added and the reaction mixture was stinred at room temperature overnight. The reaction 

5 mixture was cooled down to 0°C, DCM was added and the organic phase was washed with 

water. The organic phase was extracted with IM Na2C03 and brine. The basic water phases 
were combined and acidified with HCl. The acidic water phase was extracted twice with 
DCM and the combined DCM phases were dried and evaporated to dryness to yield 0.556 g 

of the title compound. 

10 'H NMR (400 MHz, CDCl3-<f) 5 ppm 1.04 (s, 9 H) 2.92 (s, 2 H) 6.32 - 6.53 (m, 1 H) 7.77 

(m, 2 H). , . : 

Step 2:4,5-DifIuoro-Ar-(2-met)iylbut-3-yn-2-yl)-2-(neoperitylamino)benzamid£ ' 
4,5-Difluord-2-(neopeatyIamiri6)benzoic aci!d (100 mg, 0.411 mmol), DCM (3 ml); EDdl 

(95 mg; 0.493 mmol), HOBt (27.8 mg, 0.206 mmol), DIPEA (0.143 ml, 0.822 mirioi) arid 
15 1,1-dimethylpropargylarhihe (0'.048 ml, 0.452 mmol) were stirred at room 'temperature "! 

overnight. The reaction mixture Was washed twice with IM NaOH and once with IM HCl. 
The organic phase was dried and evaporated to dryness. The product was purified by flash 
chromatography to yield 80 mg of the title compound. 

'tfNMk (400 MHz, CDC13-CQ 6 ppm 0.93 - 1.06 (m, 9 H) 1.73 (s, 6 H) 2.38 (s, 1 H) 2.84 

20 (d, 2 H) 5 74 - 5.99 (m, 1 H) 6.42 (dd, 1 H) 7.04 - 7.18 (m, 1 H) 7.56 (br. si, 1 H). 

jEXAMPLE 62: 4,5-Dirtuoro-2-(isobutylamino)-iV-(2-methylbut-3-yn-2-yl)benzamide 

Step 1:4,5-Difluoro-2-(isobutylamino)benzoic.acid . 
4,5-Difluoroanthranilic acid (0.5 g, 2-89 mmol) and 1,2-dichloroethane (10 ml) were cooled 
down to 0°C. Isobutyraldehyde (0.277 ml, 3.03 'mmol) and acetic acid, glacial (0.413 ml, 

25 7.22 mmol) were added slowly. Sodium triacetoxy borohydride (1.224 g, 5.78 mmol) was 

added and the reaction mixture was stirred at. room temperature overnight. The reaction 
mixture was cooled down to 0°C, DCM was added and the organic phase was washed with 

water. The organic phase was extracted with IM Na2C03 and brine. The basic water phases 

were combined and acidified with HCl. The acidic water phase was extracted twice with 
30 DCM and the combined DCM phases were dried and evaporated to dryness to yield to yield 
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0.593 g of the title compound. 

•H NMR (400 MHz, CDCM 5 ppm 0.97 - 1.08 (s, 6 H) 1.97 (dt, 1 H) 2.97 (d, 2 H).6.42 

(dd, 1 H) 7.77 (dd, 2 H). . 

Step 2: 4,5-Difluoro-2-(isobutyIamino)-jV-(2-methylbut-3-yn-2-yl)benzamide 
5 4,5-Difluoro-2-(isobutylamino)benzoic acid (100 mg, 0.436 mmol), DCM (3 ml), EDCI 

(100 mg, 0.523 mmol), HOBt (29.5 mg, 0.218 mmol), DDPEA (0.152 ml, 0.873 mmol) and 
1,1-dimethylpropargylamine (0.050 ml, 0.480 mmol) were stirred at room temperature 

overnight. The reaction mixture was washed twice with IM NaOH and once with IM HCl. 

The organic phase was dried and evaporated to dryness. The product was purified by flash 
10 chromatography to yield 87 mg of the title compound. 

lH NMR (400 MHz, CDCW) 5ppm 0.93 - 1.05 (s, 6 H) 1.73 (s, 6 H) 1.92 (dt, 1 H) 2.39 (s, 

I H) 2.87 (del, 2 H)'5.88 (br. s.', 1 H) 6:28 - 6.48 (m, 1 H) 7.03 - 7.20 (m, l" H) 7.60 (br. s., 1 

H); 1 ' ' ' ' : V' . 

EXAMPLE 63: 4,5 -Difluoro-1V-(2-methyIbut-3-yn-2-yl)-2-(propylamino)benzamide 

15 Step 1:2-Amino-4,5-difluoro-iV-(2-methylbut-3ryn-2-yl)benzamide ; 

4,5-Difluoroanthranilic acid (100 mg, 0.578 mmol), DCM (3 ml), EDCI (133 mg, 0.693 

mmol), HOBt (39,0 mg, 0.289 mmol), DIPEA (.0.201 ml, .1.155 mmol) and 1,1-
dimethylpropargylamine (0.067 ml, 0.635 mmol) were stirred at room temperature 

overnight. The reaction mixture was washed twice with IM NaOH and once with IM HCl. 
20 The organic phase was dried and evaporated to dryness. The product was purified by flash 

chromatography to yield 64 mg of the title compound. 

'H NMR (400 MHz, CDCM 5 ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 5.52 (br. s., 2 H) 5.91 (br. 

s.,lH) 6.44 (dd, 1 H) 7.11 (dd, 1 H). 

Step 2:4,5-Difluoro-Af-(2-methylbut-3-yn-2-y!)-2-(propylamino)benzairlide 

25 2-Amino-4,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide (64 mg, 0.269 mmol) and 1,2-
dichloroethane (5 ml) were cooled down to 0°C. Propionaldehyde (0.021 ml, 0.282 mmol) 

and acetic acid, glacial (0.038 ml, 0.672mmol) Were added slowly. Sodium triacetoxy 

borohydride (114 mg, 0.537 mmol) was added and the reaction mixture was Stirred at room 

temperature overnight. The reaction mixture was cooled down to 0°C and the mixture was 
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Washed with water, IM Na2C03 and brine. The organic phase was dried and evaporated to 
dryness. The product was purified by flash chromatography to yield 44 riig of the title 

compound. 

*H NMR (400 MHz, CDCl3-<0 8 ppm 1.00 (t, 3 H) 1.61 - 1.70 (m, 2 H) 1.73 (s, 6 H) 2.39 (s, 

5 1 H) 3.03 (td, 2 H) 5.87 (br. s., 1 H) 6.40 (dd, 1 H) 7.12 (dd, 1 H) 7.53 (d, 1 H). 

EXAMPLE 64:2-(Butylamino)-Ar-(2-methylbut-3-yn-2-yI)benzamide 

Step 1: 2-Amino-iV-(2-methyIbut-3-yn-2-yl)benzamide 
Anthranilic acid (100 mg, 0.729 mmol), DCM (3 ml), EDCI (168 mg, 0.875 mmol), HOBt 
(49.3 mg, 0.365 mmol), DIPEA (0.254 ml, 1.458 mmol) and 1,1-dimethylpropargylamine 

10 (0.084 ml, 0.802 mmol) were, stirred at room temperature qvernight. The reaction mixture 

was washed twice with IM NaOH and once with IM HCl- The organic phase was dried and 
evaporated to dryness. The product was purified by flash chromatography to yield 69 mg of 

the titles compound. , . ' , i , 

|HNMR (400 MHz, CDCl3-</) 8 ppm 1,69 - 1.82 (s, 6 H) 2.38 (s, 1 H)5.53;(br. s., 2 H) 6.08 

15 (br. s„ 1 H) 6.57 - 6.72 (m, 2 H) 7.16 - 7.30 (m, 2 H). 

Step 2: 2-(Butylamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide 
2-Amino-/V-(2-methylbut-3-yri-2-yl)benzamide (69 mg, 0.341 mmol) and 1,2-dichloroethane 
(5 ml) were cooled down to 0°C. Butyraldehyde (0.032 ml, 0.358 mmol) and adetic acid, 

glacial (0.049 ml, 0.853mmol) were added slowly. Sodium triacetoxy borohydride (145 mg, 
20 0.682 mmol) was added and the reaction mixture was stirred at room temperature overnight. 

The reaction mixture was cooled down to 0°C and the mixture was washed with water, IM 
NaiCOj and brine. The organic phase was dried and evaporated to dryness. The product was 
purified by flash chromatography to yield 58 mg of the title compound.1 

'H NMR (400 MHz, CDC13-J) 8 ppm 0.95 (t, 3 H) 1.44 (dq, 2 H) 1.59 - 1.69 (m, 2 H) 1.73 

25 (s, 6 H) 2.38 (s, 1 H) 3.13 (td, 2 H) 6.06 (br. s., 1 H) 6.54 (td, 1 H) 6.67 (d, 1 H) 7.27 - 7.31 

(m, 2 H) 7.42 - 7.58 (m, 1 H). 

EXAMPLE 65: 2-(EthyIamino)-4,5-difluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide 

2-Amino-4,5-difluoro-iV-(2-methylbut-3-yn-2-yl)benzainide (100 mg, 0.420 mmol) and 1,2-

dichloroethane (5 ml) were cooled down to 0°C. Acetaldehyde (0.026 ml, 0.462 mmol) and 
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acetic acid, glacial (0.060 ml, 1.049mmol) were added slowly. Sodium triacetoxy 
borohydride (178 mg, 0.840 mmol) was added and the reaction mixture was stirred at room 
temperature overnight. The reaction mixture was cooled down to 0°C and the mixture was 
washed with water, IM Na2CC>3.and brine. The organic phase was dried and evaporated to 

5 dryness. The product was purified by preparative HPLC to yield 69 mg of the title 
compound. 
lH NMR (400 MHz, CDC13-J) 8 ppm 1.28 (t, 3 H) 1.65 - 1.80 (s, 6 H) 2.40 (s, 1 H) 3.10 

(qd, 2 H) 5.89 (br. s„ 1 H) 6.40 (dd, 1 H) 7.13 (dd, 1 H) 7.47 (br. s„ 1 H). 
» 

EXAMPLE 66: 4,5-Difluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)-
10 benzamide 

Step 1: 4,5-Difluoro-jV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino) , 
benzamide . 
4,5-Difluoroanthranilic acid (5 g, 28.9 mmol) and dichloromethane.(75 ml) were cooled, 
down to 0°C. 3,3,3-Trifluoropropanal (3.73. ml, 43.3 mmol) and acetic acid, glacial (4.13 ml, 

15 72,2 mmol) were added slowly. Sodium triacetoxy borohydride (12.24 g, 57.8 mmol) was 

added and the reaction mixture was stiired at room temperature for four hours. The reaction 
mixture was washed three times with water. The organic phase was dried and evaporated to 

dryness to yield 7.64 g of the title compound. 

LC/MS[M+1J 270.1 . * 

20 Step 2: 4,5-Difluoro-A?-(2-methylbut-3-yn-2-yI)-2-(3,3,3-trifluoropropyIamino) 
benzamide • 
4,5-Difluoro-2-(3,3,3-trifluoropropylamino)benzoic acid (7.64 g, 28.4 mmol), . . 

dichloromfcthane (100 ml), EDCI (6.53 g, 34.1 mmol), HOBt (3.84 g, 28.4 mmol), DIPEA 
(12.36 ml, 71:0 mmol) and 1,1-dimethylprbpargylamirte (3.88 ml, 36:9 mmol) were stirred 

25 at room temperature over night. The reaction mixture was washed twice with IM NaOH and 
IM HCl and once with water. The organic phase was dried and evaporated to dryness. The 

ppduct was crystallised from.isopropanol/heptane mixture to yield 5.58 g of the title 

compound. 
rH NMR (400 MHz, CDCl3-<2) 8 ppm 1.68 - 1.78 (m, 6 H) 2.35 - 2.52 (m, 2 H) 2.40 (s, 1H) 

30 3.39 (td, 2 H) 5.90 (br. s., 1 H) 6.41 (dd? 1 H) 7.16 (dd, 1 H) 7.75 (br. s„ 1 H). 
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EXAMPLE 67:4,5-DifIuoro-2-(isopropylamino)-A^-(2-methylbut-3-yn-2-yl)benzamide 

2-Amino-4,5-difluoro-A^-(2-methyIbut-3-yn-2-yl)benzamide (100 mg, 0.420 mmol) and 1,2-
dichloroethane (5 ml) were cooled down to 0°C. Acetone (0.037 ml, 0.504 mmol) and acetic 
acid, glacial (0.072 ml, 1.259mmoI) were added slowly. Sodium triacetoxy borohydride (356 

5 mg, 1.679 mmol) was added and the reaction mixture was stirred at room temperature over 
four nights. The reaction mixture was cooled down to 0°C and the mixture was washed with 
water and brine. The organic phase was dried and evaporated to dryness. The product was 
purified by preparative HPLC to yield 15 mg of the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 1.23 (d, 6 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 3.51 (dq, 1 H) 

10 5.89 (br. s., 1 H) 6.42 (dd, 1 H) 7.12 (dd, 1 H) 7.40 (d, 1 H). 

EXAMPLE 68: N-(3,5-Dimethylhex-l-yn-3-yI)-4,5-difluoro-2-(isobutyIamino)-
benzamide 

Step 1: 3-Chloro-3,5-dimethylhex-i-yne 
Copper(I) chloride (3.14 g, 31J mmol, calcium chloride anhydrous (4.40 g, 39.6 mmql) and 

15 popper-tin alloy (40 mg, 79 mmol) were cooled down to 0°C and cold conc. hydrogen 
chloride (33.4 ml, 396 mmol) was added. 3,5-Dimethyl-l-hexyn-3-ol (11.64 ml, 79 mmol) 
was added slowly and the reaction mixture was stirred at 0°C for two hours. The layers were 

separated and the product phase was washed twice with 5M HCl and once with water. The 

product was vaciium distilled,to yield 7.72 g of the title compound. 

20 'H NMR (400 MHz, CDCh-d). 6 ppm 1.04 (dd, 6 H) 1.77 - 1.96 (m, 5 H) 1.97 -2.11 (m, 1 

H) 2.65 (s, 1 H). 

Step 2: 3,5-Dimethylhex-l-yn-3-amine hydrochloride 
Iron(JH) chloride (0.086 g, 0.532 mmol) was added to cold (~78°C) liquid ammonia (Ca 25 

ml).: More ammonia (ca 60 ml) was added and sodium (1.285 g, 55.9 mmol) was added 
25 carefully in small pieces. The reaction mixture was stirred at -78°C for 15 minutes and 3-

chloro-3,5-dimethylhex-l-yne (7.7 g, 53.2 mmol) in diethyl ether (20 ml) was added slowly. 
The reaction mixture was stirred at -78°C for 3 hours, diluted with diethyl ether (75 ml) arid 

the mixture was stirred overnight at room temperature. The reaction mixture was cooled . 
down to 0°C, cold water (70 ml) was added carefully drop by drop and stirred for 20 

30 minutes. The layers were separated and the water phase was extracted with diethyl ether. ! 



WO 2014/053694 PCT/FI2013/000034 

76 

The organic phases were combined, washed twice with water, dried over Na2S04 and 

evaporated to dryness. 10% HCMEtOAc (32.3 ml, 80 mmol) was added to evaporation 
residue, the mixture was stirred for a while and evaporated to dryness. The evaporation 

f 

residue was triturated with diethyl ether and the solid precipitate was filtered and dried in a 
5 vacuum oven at 40°C overnight to yield 6.15 g of the title compound. 

NMR (400 MHz, CDCl3-<0 5 ppm 1.05 (t, 6 H) 1.71 (s, 3 H) 1.72 - 2.03 (m, 3 H) 2.64 (s, 

1H). 

Step 3: iV-(3,5-Dimethylhex-l-yn-3-yl)-4,5-difluoro-2-(isobutylamino)benzamide 
4,5-Difluoro-2-(isobutyIamino)benzoic acid (100 mg, 0.436 mmol), DCM (3 ml), EDCI 

10 (100 mg, 0.523 mmol), HOBt (29.5 mg, 0.218 mmol), DIPEA (0.228 ml, 1.309 mmol) and 

3;5-dimethyihex- l-yn-3-arriine hydrochloride (92 mg, 0.567 mmol) were stirred at room 
temperature overnight. The reaction mixture was washed twice with IM NaOH and once, 

with IM HCl. The organic phase was dried and evaporated to dryness. The product was 

purified at first by flash chromatography and finally by preparative HPLC to yield 81 mg of 
15 the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 0.93 - 1.07 (m, 12 H) 1.68-1.81 (m, 4 H) 1.93 (tt, 2 -

H) 2.10 (dd, 1 H) 2.43 (s, 1 H) 2.87 (dd, 2 H) 5.88 (s, 1 H) 6.39 (dd, 1 H) 7.09 (dd, 1 H) 

7.43 -7.57 (m, 1 H). 

EXAMPLE 69:A7-(3,4-DimethyIpent-l-yn-3-yl)-4,5-difIu6ro-2-(isobutylamirto)-
20 benzaiiiidie 

Step 1: 3-Chloro-3,4-dimethyIpent-l-yne 
Copper® chloride (3,32 g, 33.5 mmol, calcium chloride anhydrous (4.65 g, 4L9.mmol) and 
copper-tin alloy (40 mg, 84 mmol) were cooled down to 0°C and cold cone, hydrogen , 

chloride (35.4 ml, 419 mmol) was added. 3,5-Dimethyl-l-pentyn-3-ol (11.49 ml, 84 mmol) 
25 was added slowly and the reaction mixture was stirred at 0°C for two hours. The layers were 

separated and the product phase was washed twice with 5M HCl and once with water. The 

product was vacuum distilled to yield 7.25 g of the title compound. 

*H NMR (400 MHz, CDC\rd) 8 ppm 1.13 (dd, 6 H) 1.81 (s, 3 H) 2.06 (dt, 1 H) 2.64 (s, I 

H). : 



WO 2014/053694 PCT/FI2013/000034 

77 

Step 2: 3,4-DimethyIpent-l-yn-3-amine hydrochloride 
Iron(III) chloride (0,089 g, 0.551 mmol) was added to cold (-78PQ liquid ammonia (ca 25 
ml). More ammonia (ca 60 ml) was added and sodium (1.331 g, 57.9 mmol) was added 
carefully in small pieces. The reaction mixture was stirred at -78°C for 15 minutes and 3-

5 chloro-3,4-dimethylpent-I-yne (7.2 g, 55.1 mmol) in diethyl ether (20 ml) was added slowly. 
The reaction mixture was stirred at -78°C for 3 hours, diluted with diethyl ether (75 ml) and 
the mixture was stirred overnight at room temperature. The reaction mixture was cooled 
down to 0°C, cold water (70 ml) was added carefully drop by drop and stirred for 20 

minutes. The layers were separated and the water phase was extracted with diethyl ether. 
10 The organic phases were combined, washed twice with water, dried over Na2SC>4 and 

evaporated to dryness. 10% HCPEtOAc (32.3 ml, 80 mmol) was added to evaporation 
residue, the mixture was stirred for a while and evaporated to dryness. The evaporation 

residue was triturated with diethyl ether and the solid precipitate was filtered and dried in a 
vacuum oven at 40°C overnight to yield 6.15 g of the title compound. 

15 'HNMR (400 MHz, MeOD-J) 8 ppm 1.13 (dd, 6 H) 1.61 (s, 3 H) 2.05 (m, 1 H) 3.31 (s, 1 

H). _ / '' . • .... ; 

Step 3: iV-(3,4-Dimethylpent-l-yii-3-yl)-4,5-diflubro-2-(isobUtyiamino)benzamide 
4,5-Difluoro-2-(isobutylamin6)benzoic acid (100 mg,' 0.436 mmol), DCM (3 ml), EDCI 

(100 mg, 0.524 mmol), HOBt (29.5 mg, 0.218 mmol), DIPEA (0.228 ml, 1.309 mmol) and 
2d 3,4-dimethyl'pent-l-yn-3-amine hydrochloride (84 mg, 0.567 mmol) were stirred at room 

temperature overnight. The reaction mixture was washed twice with IM NaOH arid Once 
with IM HCl. The organic phase was dried and evaporated to dryness. The product was 
purified by flash chromatography to yield 86 mg of the title compound. 
!H NMR (400 MHz, CDCI3-J) 8 ppm 0.92 - 1.14 (m, 12 H) 1.71 (d, 3 H) 1.85 - 2.02 (m, 1 

25 H) 2.41 (s, 1H) 2.54 (m, 1 H) 2.81 - 2.94 (m, 2 H) 5.87 (br. s., 1 H) 6.31 - 6.49 (m, 1 H)' 
7.02,- 7.20 (m, 1 H) 7.48 (br. s., 1 H). 

EXAMPLE 70: 4,5-DifIuoro-2-(isobutyIamino)-AT-(3-methylhex-l-yn-3-yI)benzamide 

Step 1: 3-Chloro-3-methylhex-l-yne 
Copper(I) chloride (3.53 g, 35.7 mmol, calcium chloride anhydrous (4.95 g, 44.6 mmol) and 

30 copper-tin alloy (40 mg, 89 mmol) were cooled down to 0°C and cold conc. hydrogen 
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chloride (37.6 ml, 446 mmol) was added. 3-Methyl-l-hexyn-3-ol (11.19 ml, 89 mmol) was 
added slowly and the reaction mixture was stirred at 0°C for two hours. The layers were 

separated and the product phase was washed twice with 5M HCl and once with water. The 
product was vacuum distilled to yield 7.24 g of the title compound. 

5 [H NMR (400 MHz, CDCh-d) 8 ppm 0.98 (t, 3 H) 1.58 - 1.72 (m, 2 H) 1.81 - 1.85 (s, 3 H) 

1.86 - 1.96 (m, 2 H) 2.63 (s, 1 H). 

Step 2: 3-Methylhex-l-yn-3-amine hydrochloride 
Iron(H[) chloride (0.089 g, 0.551 mmol) was added to cold (-78°C) liquid ammonia (ca 25 
ml). More ammonia (ca 60 ml) was added and sodium (1.331 g, 57.9 mmol) was added 

10 carefully in small pieces. The reaction mixture was stirred at -78°C for 15 minutes and 3-

chloro-3-methylhex-l-yne (7.2 gf, 55.1 mmol) in diethyl ether (20 ml) was added slowly.'The 
reaction mixture was stirred at -78°C for 4 hours, diluted with diethyl ether (75 ml) and the 

mixture was stirred overnight at room temperature. The reaction mixture was cooled down 

to 0°C, cold water (70 ml) was added carefully drop by drop and stirred for 20 minutes. The 

15 layers were separated and the water phase was extracted with diethyl ether. The organic ' 
phases were combined, washed twice with water, dried over Na2SC>4 and evaporated to 
dryness. 10% HCl/EtOAc (33.5 ml, 83 mmol) was added to evaporation residue, the mixture 
was stirred for a while and evaporated to dryness. The evaporation residue was triturated 
with diethyl ether and the solid precipitate was filtered and dried in a vacuum oven at 40°C 

20 overnight to yield 6.32 g of the title compound. 

'H NMR (400 MHz, MeOD-J) 8 ppm 1.04 (t, 3 H) 1.52 - 1.65 (m, 5 H) 1.71 - 1.93 (m, 2 H) 

3.30 (s, 1 H). 

Step 3: 4,5-Difluoro-2-(isobutylaminoK\r-(3-methylhex-l-yn-3-yI)benzamide 
4,5-Difluoro-2-(isobutylamino)benzoic acid (100 mg, 0.436 mmol), DCM (3 ml), EDCI 

25 (100 mg, 0.524 mmol), HOBt (29.5 mg, 0.218 mmol), DIPEA (0.228 ml, 1.309 mmol) and 

3-methylhex^l-yn-3-amine hydrochloride (84 mg, 0.567 mmol) were stirred at room 

temperature overnight: The reaction mixture was washed twice with IM NaOH and Once 

.with IM HCl. The organic phase was dried and evaporated to dryness. The product was 
purified by flash chromatography to yield 90 mg of the title compound. 

30 -1H NMR (400 MHz, CDCl3-4) 8 ppm 0:94 - 1.03 (m, 9 H) 1.45 - 1.59 (m, 2 H) 1.72 (s, 3 H) 

1.76 - 1.98 (m, 2 H) 2.10 (m, 1 H) 2.40 (s, 1 H) 2.87 (dd, 2 H) 5.83 (s, 1 H) 6.39 (dd, 1 H) \ 
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7.11 (dd, 1 H) 7.51 (d, 1 H). 

EXAMPLE 71: 4-Fluoro-iV-(2-methylbut-3-yn-2-yI)-2-(3,3,3-trifluoropropylamino) 
benzamide 

Step 1: 4-FIuoro-2-(3,3,3-trifluoropropyIamino)benzoic acid 
5 2-Amino-4-fluorobenzoic acid (200 mg, 1.289 mmol) and 1,2-dichloroethane (5 ml) were 

cooled down to 0°C. 3,3,3-Trifluoropropanal (0.144 ml, 1.676 mmol) and acetic acid, glacial 

(0.148 ml, 2.58 mmol) were added slowly. Sodium triacetoxy borohydride (683 mg, 3.22 
mmol) was added and the reaction mixture was stirred at room temperature overnight. The 
reaction mixture was cooled down to 0°C, DCM was added and the organic phase was 

10 washed once with watef and once with brine. The organic phase was dried and evaporated to 

dryness to yield to yield 172 mg of the title compound. 
rH NMR (400 MHz, CDCM'S ppm 2.39 - 2.55 (ni, 2 H) 3.50 (m, 2 H) 6.24 - 6.45 (m, 2 

H) 7.88 - 8.06 (m, 2 H). 

Step 2: 4-Fluoro-iV-(2-iiiethyIbut-3-yn-2iyl)-2-(3,3,3-trifluoropropylamino)benzamide 
15 4-Flu6rO-2-(3,3,3-triflubropropylamino)benzoic acid (170 mg, 0.677 mmol), DCM (3 ml), 

EDCI(156 mg, 0.812 nimol), HOBt (91 mg, 0.677 mmol), DIPEA (0.236 ml, 1.354 mmol)" 
and 1,1-dimethylpropargylaiiiine (0.093 ml, 0.880 rrimol) were stirred at room temperature 

overflight. The reaction mixture was washed once with IM NaOH and once with IM HCl. 
The organic phase was dried and evaporated to'dryness. The product was purified at first by 

20 flash chromatography and finally by preparative HPLC to yield 59 mg of the title Compound. 
JH NMR (400 MHz, CDCh-d) 8 ppm 1.73 (s, 6 H) 2.39 (s, 1 H) 2.40 - 2.54 (m, 2 H) 3.34 -

3.50 (m, 2 H) 5.98 (br. s„ 1 H) 6.23 - 6.39 (m, 2 H) 7.28 - 7.34 (m, 1 H) 8.05 (br. s„ 1 H). 

EXAMPLE 72: iV-(2-methyIbut-3-yn-2-yl)-4-(trifluoromethyI)-2-(3,3,3-trifluoropropyI-
amino)benzamide 

25 Step 1: 2-Amino-iV-(2-methylbut-3-yii-2-yl)-4-(trifluoromethyl)benzamide 
2-Amino-4-(trifluoromethyl)benzoic acid (1 g, 4.87 mmol), DCM (30 ml), EDCI (1.12-1. g, 

5.85 mmol), HOBt (0.659 g, 4.87 mmol), DIPEA (1.698 ml, 9.75 mmol) and 1,1-

dimethylpropargylamine (0.667 ml, 6.34 mmol) were stirred at room temperature over three 
nights. The reaction mixture was washed twice with water. The organic phase was dried and 



WO 2014/053694 PCT/FI2013/000034 

80 

evaporated to dryness to yield 1.519. g of the title compound. . • 
lH NMR (400 MHz, CDC13-J) 8 ppm 1.74 (s, 6 H) 2.40 (s, 1 H) 5.72 (br. s>, 2 H) 6.27 (s, 1 

H) 6.74 - 6.83 (m, 1 H) 6.87 (m, 1 H) 7.37 (d, 1 H). 

Step 2: Ar-(2-Methylbut-3-yn-2-vl)-4-(trifluoromethyI)-2-(3,3,3-trifluoropropyIainino)-
5 benzamide 

2-Amino-iV-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide (100 mg, 0.370 mmol) 
and 1,2-dichloroethane (5 ml) were cooled down to 0°C. 3,3,3-Trifluoropropanal (0.041 ml, 
0.481 mmol) and acetic acid, glacial (0.042 ml, 0.740mmol) were added slowly. Sodium 

triacetoxy borohydride (196 mg, 0.925 mmol) was added and the reaction mixture was 

10 stirred at room temperature overnight. 3,3,3-Trifluoropropanal (0.041 ml) was added and the 
reaction mixture was stirred for four hours. 3,3,3-Trifluoropropanal (0.041 ml) was added 

and the reaction mixture was stirred at room temperature overnight. The reaction mixture 
was cooled down to 0°C, DCM was added and the mixture was washed with water. The 

organic phase was dried and evaporated to dryness. The product was purified at first by 
15 preparative HPLC and finally by flash chromatography to yield 36 mg of the title compound. 

'H NMR (400 MHz, CDCI3-J) 8 ppm 1.74 (s, 6 H) 2.40 (s, 1 H) 2.42 - 2.53 (m, 2 H) 3.48 

(td, 2 H) 6.09 (br. s„ 1 H) 6.78 - 6.93 (m, 2 H) 7.41 (d, 1 H) 7.75 - 7.91 (m, 1 H). 

EXAMPLE 73: 4-Methoxy-iV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifiuoropropylamino)-
benzamide 

20 Step 1: 4-Methoxy-2-(3,3,3-trif|udropropyiamino)benzoic acid 
2-Amino-4-methoxybenzoic acid (200 mg, 1.196 mmol) and 1,,2-dichloroethane (5 ml) were 
cooled down to 0°C. 3,3,3-Trifluoropropanal (0.134 ml, 1.555 mmol) and acetic acid, glacial 

(0.137 ml, 2.393 mmol) were added slowly. Sodium triacetoxy borohydride (634 mg, 2.99 
mmol) was added and the reaction mixture was stirred at room temperature overnight. The • 

25 reaction mixture was cooled down to 0°C, DCM was added and the organic phase was 

washed once with water and once with brine. The organic phase wa.s dried and evaporated to 
dryness to yield to yield 154 mg of the title compound. 

'H NMR (400 MHz, CDC13-d) 8 ppm 2.40 - 2.55 (m, 2 H) 3.51 (t, 2 H) 3.85 (s, 3 H) 6.09 

(m, 1 H) 6.26 (m, 1 H) 7.80 - 7.95 (m, 2 H). 
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Step 2: 4-Methoxy-iV-(2-methylbiit-3-yn-2-yI)-2-(3,3,3-trifluoropropyIamino) 
benzamide 
4-Methoxy-2-(3,3,3-trifluoropropylamino)benzoic acid (150 mg, 0.570 mmol), DCM (3 ml), 
EDCI (131 mg, 0.684 mmol), HOBt (77 mg, 0.570 mmol), DIPEA (0.199 ml, 1.140 mmol) 

5 and 1,1-dimethylpropargylamine (0.078 ml, 0.741 mmol) were stirred at room temperature 
overnight. The reaction mixture was washed once with IM NaOH. The organic phase was 
dried and evaporated to dryness. The product was purified by flash chromatography to yield 

63 mg of the title compound. 
lH NMR (400 MHz, CDCl3-<0 8 ppm 1.72.(s, 6 H) 2.38 (s, 1 H) 2.39 - 2.53 (m, 2 H) 3.35 -

10 3.51 (m, 2 H) 3.82 (s, 3 H) 5.95 (br. s., 1 H) 6.12 (d, 1 H) 6.17 (dd, 1 H) 8.09 (t, 1 H). 

EXAMPLE 74: 4-Methoxy-iV-(2-methylbut-3-yn-2-yl)-2-(pfopylamino)benzamide 

Step 1:4-Methoxy-2-(propyIamino)benzoic acid 
2-Amino-4-methoxybenzoic acid (200 mg, 1.196 mmol) and 1,2-dichloroethane (5 ml) were 
cooled down to 0°C. Propionaldehyde (0.113 ml,, 1.555 mmol) and acetic acid,, glacial 

15 (0.137 ml, 2.393 mmol) were added slowly. Sodium triacetoxy borohydride (634 mg, 2.99 
mmol) was added and the reaction mixture was stirred at room temperature overnight. The, 
reaction mixture was cooled down to 0°C, DCM was added and the organic phase was 
washed once with water and once with brine. The organic phase was dried and evaporated to 

dryness to yield to yield 116 mg .of the title compound. ; 

20 'H NMR (400 MHz, CDCh-d) 8 ppml.03 (t, 3 H) 1.72 (m, 2 H) 3.15 (m, 2 H) 3.84 (s, 3 H) 

6,10(d, 1 H) 6.19 (dd, 1 H) 7.92 (m, 2 H). 

Step 2: 4-Methoxy-yV-(2-methylbut-3-yri-2-yI)-2-(propyIamino)benzarnide 
4-Methoxy-2-(propylamino)benzoic acid (116 mg, 0.554 mmol), DCM (3 nil), EDCI (128 
mg, 0.665 mmol), HOBt (74.9 mg, 0.554 mmol), DIPEA (0.193 nil, 1.109 mmol) and 1,1-

25 dimethylpropargylamine (0.076 ml, 0.721 mmol) were stirred at room temperature 

overnight. The reaction mixture was washed once with IM NaOH and once with IM HCl. 
The organic phase was dried and evaporated to dryness. The product was purified at first by 

flash chromatography and finally by preparative HPLC to yield 43 mg of the title compound. 
lH NMR (400 MHz, CDCl3-d) 8 ppm 1.00 (t, 3 H) 1.62 - 1.80 (m, 8 H) 2.37 (s, 1 H) 3.02 -

30 3.17 (m, 2 H)'3.81 (s, 3 H) 5.92 (br. s„ 1 H) 6.04 - 6.17 (m, 2 H) 7.18 - 7.31 (m, 1 H) 7.88 
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(br. s., 1 H). 

EXAMPLE 75: iV-(2-MethyIbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3,3-
trifluoropropylamino)benzamide 

Step 1: 2-Amino-AT-(2-methyIbut-3-yn-2-yI)-5-(trifluoromethoxy)benzamide 
5 2-Amino-5-(trifluoromethoxy)benzoic acid (500 mg, 2.261 mmol), DCM (15 ml), EDCI 

(520 mg, 2.71 mmol), HOBt (306 mg, 2.261 mmol), DIPEA (0.788 ml, 4.52 mmol) and 1,1-
dimethylpropargylamine (0.309 ml, 2.94 mmol) were stirred at room temperature over three 
nights. The reaction mixture was washed twice with water. The organic phase was dried and 
evaporated to dryness to yield 563 mg of the title compound. 

10 lH NMR (400 MHz, MeOD-d) 8 ppm 1.74 (s, 6 H) 2.24 (br. s 2 H) 2.41 (s, 1 H) 5.56 (d, 1 

H) 6.65 (d, 1 H) 7.03 - 7,12 (m, 1 H) 7.17 (d, 1 H). 

Step 2: Ar-(2-Methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3,3-trifluoropropyl-
amino)benzamide 
2-Amin6-/V-(2-methyIbut-3:yn-2-yl)-4-(trifluoromethoxy)befi2amide (100 fng, 0.349 mmol) 

15 and 1,2-dichloroethane (5 ml) were cooled down io 0°C. 3,3,3-TrifluoroprbpanaT (0.039 ml, 

0.454 mmol) and acetic acid, glacial (0.040'ml, 0.699mmol) were added slowly/Sodium 
triacetoxy borohydride (185 mg, 0.873 mmol) was added and the reaction mixture was 
stirred at room temperature overnight. 3,3,3-Trifluoropropanal (0.039 ml) was added and the 
reaction mixture was stirred for four hours. 3,3,3-Trifluoropropanal (0.039 ml) was added 

20 and the reaction mixture was stirred at room temperature overnight. The reaction mixture 
was cooled down to 0°C, DCM was added and the mixture was washed with water. The 

organic phase was dried and evaporated to dryness. The product was purified by flash 
chromatography and twice by preparative HPLC to yield 15 mg of the title compound. 
[HNMR (400 MHz, CDCl3-</)8 ppm 1.74 (s, 6 H) 2.41 - 2.51 (m, ,2 H) 3.37- 3.52 (m, 2 H) 

25 5.99 (br. s., 1 H) 6.55 - 6.71 (m, 1 H) 7.11 - 7.24 (m, 2 H) 7.70 (br. s„ 1 H). 

EXAMPLE 76: 5-Methoxy-iV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyl-
amino)benzamide 

Step 1: 2-Amino-5-methoxy-Ar-(2-methyIbut-3-yn-2-yl)benzamide 
2-Amino-5-methoxybenzoic acid (500 mg, 2.99 mmol), DCM (15 ml), EDCI (688 mg, 3.59 
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mmol), HOBt (404 mg, 2.99 mmol), DIPEA (1.042 ml, 5.98 mmol) and 1,1-
dimethylpropargylamine (0.409 ml, 3.89 mmol) were stirred at room temperature over three 

nights. The reaction mixture was washed twice with water. The organic phase was dried and 

evaporated to dryness. The product was purified by flash chromatography to yield 165 mg of 

5 the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 1.74 (s, 6 H) 2.39 (s, 1 H) 3.76 (s, 3 H) 5.12 (br. s., 2 

H) 6.22 (br. s., 1 H) 6.63 - 6.68 (m, 1 H) 6.84 - 6.90 (m, 2 H). 

Step 2: 5-Methoxy-Ar-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)-
benzamide 

10 2-Amino-5-methoxy-N-(2-methylbut-3-yn-2-yl)benzamide (80 mg, 0.344 mmol) and 1,2-
dichloroethane (5 ml) were eddied down to 0°C. 3,3,3-Trifluoropfoparial (0.039 ml, 0.448 
mmofj and acetic acid, glacial (0.039 ml, 0.689mmol) were added'slowly. Sodium triacetoxy 
borohydride (182 mg, 0.861 mmol) was added and the reaction mixture was stirred at room 
temperature overnight. DCM was added to the reaction mixture and the mixture was washed 

15 with water. The organic phase was dried and evaporated to dryness. The product was 

piirified at first by flash chromatography and finally by preparative HPLC to yield 61 mg of 
the'title compound. • 

'H NMR (400 MHz, CDCl3-d) 8 ppm 1.73 (s, 6 H) 2.38 - 2.50 (m, 3 H) 3.42 (t, 2 H) 3.78 (s, 

3 H) 6.19 (br. s., 1 H) 6.65 (d, 1 H) 6.88 - 7.03 (m, 3 H). 

20 EXAMPLE 77: 5-Methyl-A7-(2-inethylbut-3-yn-2-yI)-2-(3,3,3-trif!uoropropyIamino)-
benzamide 

Step 1: 5-MethyI-2-(3,3,3-trifIuoropropylamino)benzoic acid 
2-Amino-5-methyIbenzoic acid (200 mg, 1.196 mmol) and 1,2-dichloroethane (5 ml) were • 
cooled down to 0°C 3,3,3-Trifluoropropanal (0.148 ml, 1.720 mmol) and acetic acid, glacial 

25 (0.151ml, 2.65 mmol) were added slowly, Sodium triacetoxy borohydride (701 mg, 3.31 , 

mmol) was added and the reaction mixture was stirred at room temperature overnight. The 
reaction mixture was ..cooled down to 0°C, DCM was added and the organic phase was 
washed once with water and once with brine. The organic phase was dried and evaporated to 

dryness to yield to yield 308 mg of the title compound. 

30 'H NMR (400 MHz, CDCh-d) 8 ppm 2.26 (s, 3 H) 2.37 - 2.57 (m, 2 H) 3.46 - 3.59 (m, 2 H) 
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6.61 (d, 1 H) 7.25 - 7.29 (m, 1 H) 7.77 - 7.86 (m, 1 H). 

Step 2: 5-MethyI-Af-(2-methylbut-3-yn-2-yI)-2-(3,3,3-trifluoropropylamino)benzamide 
5-Methyl-2-(3,3,3-trifluoropropylamino)benzoic acid (308 mg, 1.246 mmol), DCM (3 ml), 

EDCI (287 mg, 1.495 mmol), HOBt (168 mg, 1.246 mmol), DIPEA (0.434 ml, 2.492 mmol) 
5 and 1,1-dimethylpropargylamine (0.170 ml, 1.620 mmol) were stirred at room temperature 

overnight. The reaction mixture was washed once with IM NaOH and once with IM HCl. 
The organic phase was dried and evaporated to dryness. The product was purified at first by 

flash chromatography and finally by preparative HPLC to yield 195 mg of the title 
compound. 

10 'H NMR (400 MHz, CDCI3-W) 8 ppm 1.68 - 1.80 (m, 6 H) 2.25 (s, 3 H) 2.32 - 2.54 (m, 3 H) 

3.35 - 3.51 (m, 2 H) 6.08 (br. s., 1 H) 6.59 (d, 1 H) 7.07 - 7.19 (m, 2 H) 7.42 - 7.52 (m, 1 H). 

EXAMPLE 78: Ar-(2-MethyIbut-3-yn-2-yl)-5-(methylthio)-2-(3,3,3-trifluoropropyl-
amino)benzamide 

Step 1: 5-(Methylthio)-2-(3,3,3-trifluoropropyIamino)benzoic acid 
15 2-Ammo-5-methylmercaptobenzoic acid (146 mg, 0.797 mmol) and 1,2-dichloroethane (5 

ml) were cooled down to 0°C. 3,3,3-Trifluoropropanal (Q.089 ml, 1.036 rmnol) and acetic 

acid, glacial (0.091ml, 1.594 mmol) were added slowly. Sodium triacetoxy borohydride (422 

.mg,, 1.99.2, mmol) was added and the reaction mixture was stirred at room temperature 
overnight. The reaction mixture was cooled down to 0°C, DCM was added and the organic 

20 phase was washed once with water and once with brine. The organic phase was dried and 
evaporated to dryness to yield to yield 186 mg of the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 2.37 - 2.60 (m, 2 H) 2.44 (s, 3H) 3.55 (t, 2 H) 6.66 (d, 

1 H) 7.48 (dd, 1 H) 7.60 - 7.89 (m, 1 H) 8.04 (d, 1 H). 

Step 2: /V-(2-Methylbut-3-yn-2-yl)-5-(methylthio)-2-(3,3»3-trifluoropropyIamino)-

25 benzamide 
4-(Methylthio)-2-(3,3,3-trifluoropropylamino)benzoic acid (186 mg, 0.666 mmol), DCM (3 

ml), EDCI (153 mg, 0.799'mmol), HOBt (90 mg, 0.666 mmol), DIPEA (0.232 ml, 1.332 

rrimol) and 1,1-dimethylpropargylamine (0.091 ml, 0.866 mmol) were stirred at room 

temperature overnight. The reaction mixture was washed once with IM NaOH and orice 

30 with IM HCl. The organic phase was dried and evaporated to dryness. The product was ' 
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purified at first by flash chromatography and finally by preparative HPLC to yield 123 mg of 
the title compound. 

'H NMR (400 MHz, CDCl3-d)S 1.73 (s, 6 H) 2.35 - 2.52 (m, 6 H) 3.45 (t, 2 H) 6.08 (br. s., 

1 H) 6.58 - 6.69 (m, 1 H) 7.35 - 7.43 (m, 2 H) 7.68 - 7.84 (m, 1 H). 

5 EXAMPLE 79: JV-(2-Methyibut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide 

Step 1: 2-(3,3,3-Trifluoropropylamino)benzoic acid 
Anthranilic acid (250 mg, 1.823 mmol) and 1,2-dichloroethane (5 ml) were cooled down to 
0°C. 3,3,3-Trifluoropropanal (0.204 ml, 2.370 mmol) and acetic acid, glacial (0.261ml, 4.56 
mmol) were added slowly. Sodium triacetoxy borohydride (773 mg, 3.65 mmol) was added 

10 and the reaction mixture was stirred at room temperature overnight. The reaction mixture 
was cooled down to 0°C, DCM was added and the organic phase was washed three times 
with water. The organic phase was dried and evaporated to dryness to. yield to yield 410 mg 

of the title compound.. . , 

'H NMR (400 MHz, CDC\3-d) 5 ppm 2.39 - 2.56 (m, 2 H) 3.55 (t, 2 H) 6.64 - 6.76 (m, 2 H) 

15 7.44 (m, 1 H) 7.55 - 7.90 (m, 1 H) 8.02 (dd, 1 H).1 

Step 2: AH2-Methylbut-3-yn-2-yI)-2-(3,3,3-trifIuoropropyIamino)benzamide 
2-(i3,3,3-Trifluoropropylamino)behz6ic acid (410 mg, 1.758 mmol), DCM (3 ml), EDCI 
(404 mg, 2.110 mmol), HOBt (238 mg, 1.758 mmol), DIPEA (0.613 ml, 3.52 mmol) and " 

1,1-diiriethylprOpargylamine (0.241 ml, 2.286 mmol) were stirred at room temperature 
20 overnight. The reaction mixture was washed once with IM NaOH and once with IM HCl. 

The organic phase was dried and evaporated to dryness. The product was purified at first by 
flash chromatography and finally by preparative HPLC to yield 221 mg of the title 

compound. • . 

*H NMR (400 MHz, CDClj-rf) 8 ppm 1.73 (s, 6 H) 2.39 (s, 1 H) 2.40-2.51 (m, 2 H) 3.36-

25 3.55 (m, 2 H) 6.08 (br. s., 1 H) 6.57 - 6.74 (m, 2 H) 7.28 - 7.36 (m, 2 H) 7.74 (t, 1 H). 

EXAMPLE 80: 2-(IsobutyIamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: 2-(Isobutylamiito)benzoic acid 
Anthranilic acid (250 mg, 1.823 mmol) and 1,2-dichloroethane (10 ml) were cooled down to 

0°C. Isobutyraldehyde (0.216 ml, 2-370 mmol) and acetic acid, glacial (0.313ml, 5.47 
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mmol) were added slowly. Sodium triacetoxy borohydride (1545 mg, 7.29 mmol) was added 
and the reaction mixture was stirred at room temperature overnight. The reaction mixture 
was cooled down to 0°C, DCM was added and the organic phase was washed three times 
with water. The organic phase was dried and evaporated to dryness to yield to yield 439 mg 

5 of the title compound. 

'H NMR (400 MHz, CDCl3-<0 8 ppm 0.98 - 1.09 (m, 6 H) 1.98 (dt, 1 H) 3.03 (d, 2 H) 6.51 -

6.71 (m, 2 H) 7.37 (m, 1 H) 7.92 - 8.06 (m, 1 H). 

Step 2: 2-(Isobutylamino)-iV-(2-methylbut-3-yh-2-yl)benzamide 

2-(Isobutylamino)benzoic acid (352 mg, 1.822 mmol), DCM (3 ml), EDCI (419 mg, 2.186 
10 mmol), HOBt (246 mg, 1.822 mmol), DIPEA (0.635 ml, 3.64 mmol) and 1,1-

'dirriethylpropargylamihe (0.249 ml, 2.368 mmol) were stirred at room temperature 

overnight. The reaction mixture was washed once with IM NaOH and once with IM HCl, 
The drganic phase was dried and evaporated to dryness. Thie product was purified by flash 

chromatography to yield 244 mg of the title compound. 

15 }H NMR (400 MHz, CDCl3-</) 8 ppm 0.99 (d, 6 H) 1.73 (s, 6 H) 1.86 - 2.03 (m, 1 H) 2.38 

(s, 1 H) 2.95 (dd, 2 H) 6.05 (br. s., 1 H) 6.47 - 6.58 (m, 1 H) 6.66 (dd, 1 H) 7.24 - 7.31 (m, 2 
H) 7.60 (br. s., 1 H). 

EXAMPLE 81: V-(2-MethyIbut-3-yn-2-yI)-2-(neopentyIamino)benzamide 

Stepl: 2-(Neopentylamino)benzoic acid 
20 Anthranilic acid (250 mg, 1.823 mmol) and 1,2-dichloroethane (5 ml) were coaled down to 

0°C. Trimethylacetaldehyde (0.257 ml, 2.370 mmol) and acetic acid, glacial (0.261ml, 4;56 
mmol) were added slowly. Sodium triacetoxy borohydride (773 mg, 3.65 mmol) was added 

and the reaction mixture was stirred at room temperature overnight. The reaction mixture 
was cooled down to 0°C, DCM was added and the organic phase was washed three times 

25 with water. The organic phase was dried and evaporated to dryness to yield to yield 387 mg 

of the title compound. 

'H NMR (400 MHz, CDCM 8 ppm 1.05 (s, 9 H) 2.99 (s, 2 H) 6.57 (m, 1 H) 6.70 (dd, 1 

H) 7.37'(m, 1 H) 7.93 - 8.02 (m, 1 H). 

Step 2: A7-(2-Methylbut-3-yh-2-yI)-2-(neopentylamino)benzamide 
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2-(Neopentylamino)benzoic acid (378 mg, 1.824 mmol), DCM (3 ml), EDCI (420 mg, 2.188 

mmol), HOBt (246 mg, 1.824 mmol), DIPEA (0.635 ml, 3.65 mmol) and 1,1-
dimethylpropargylamine (0.249 ml, 2.371 mmol) were stirred at room temperature 
overnight. The reaction mixture was'washed onfce with IM NaOH and once with IM HCl. 

5 The organic phase was dried and evaporated to dryness. The product was purified at first by 
flash chromatography and finally by preparative HPLC to yield 272 mg of the title 
compound. 

'H NMR (400 MHz, CDCl3-eO 6 ppm 0.96 - 1.07 (m, 9 H) 1.68 - 1.80 (m, 6 H) 2.37 (s, 1 H) 

2.92 (d, 2 H) 6.04 (br. s., 1 H) 6.46 - 6.58 (m, 1 H) 6.69 (dd, 1 H) 7.18 - 7.38 (m, 2 H) 7.52 

10 (d, 1 H). 

EXAMPLE 82: 2-(fert-ButyIamino)-4,5-difluoroW-(2-methylbut-3-yn-2-yl)benzamide 

Step l:2-(terMJutylamino)-4,5-difluorobenzoic acid. 
2-Bromo-4,5-difluorobenzoic acid (250 mg, 1.055 mmol), te/f-butylamine (0.222 ml,. 2.110 
mmol), potassium acetate (207 mg, 2,110 mmol), copper(II) acetate monohydrate (21.06 

15 mg, 0.105 mmol), triethylamine (0.176 ml, 1.266 mmol) and N, AT-dimethyl formamide (3 
ml) were added to a microwave vial. The reaction mixture was irradiated at 180°C for 10 

minutes at high absorbance. DCM was added to the reaction mixture and the product was . 
extracted twice with water. The water phase was acidified with IM HCl and extracted with 
ethyl acetate. The organic phase was dried and evaporated to dryness to yield 223 mg of the 

20 title compound. 
LC/MS [M-l] 228-.0 • • • • : . :• 

Step. 2: 2-(tert-Butylamino)-4,5-difluoro-A7-(2-methylbut-3-yn-2-yl) benzamide 
2-(ferf-Butylamino)-4,5-difluorobenzoic acid (223 mg, 0.973 mmol), DCM (3 ml), EDCI 

- (224 mg, 1.167 mmol), HOBt (131 mg, 0.973 mmol), DIPEA (0.424 ml, 2.432 mmol) and 
25 '1,1-dimethylpropargylamine (0.133 ml, 1.265 rnmol) were stirred at room temperature over 

three nights. The reaction mixture was washed once with water. The organic phase was 
dried and evaporated to dryness. The product was purified at first by flash chromatography 

and finally by preparative HPLC to yield 6 mg of the title compound^ 

*H NMR (400 MHz, CDClrrf) 5 ppm 1.35 (s, 9 H) 1.73 (s, 6 H) 2.38 (s, 1 H) 6.46 (br. s:, 1 

30 H) 6.69 (dd, I H) 6.88 (s, 1 H) 7.21 - 7.27 (m, 1 H). 
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EXAMPLE 83: 4-FIuoro-2-(isopropylamino)-iV-(2-methylbut-3-yn-2-yI)benzamide 

Step 1: 2-Amino-4-fIuoro-Ar-(2-methyIbut-3-yn-2-yl)benzamide 
2-Amino-4-fluorobenzoic acid (300 mg, 1.934 mmol), DCM (3 ml), EDCI (445 mg, 2.321 
mmol), HOBt (261 mg, 1.934 mmol), DIPEA (0.674 ml, 3.87 mmol) and 1,1-

5 dimethylpropargylamine (0.265 ml, 2.51 mmol) were stirred at room temperature overnight. 
The reaction mixture was washed once with water. The organic phase was dried and 
evaporated to dryness to yield 325 mg of the title compound. 
lH NMR (400 MHz, CDCI3-^) 8 ppm 1.74 (s, 6 H) 2.39 (s, 1 H) 5.75 (br. s., 2 H) 5.97 (br. 

s., 1 H) 6.27 - 6.43 (m, 2 H) 7.22 - 7.30 (m, 1 H). 

10 $tep 2: 4-Fluoro^2-(isopropylamino)-iV-(2-methyIbut-3-yn-2-yl)benzaiiiide 
2-Amino-4-fluoro-iV-(2-methylbut-3-yn-2-yl)benzamide (325 mg, 1.476 mmol) and 1,2-

dichloroethane (5 ml) were cooled down to 0°C. Acetone (0.434 ml, 5.90 mmol) and acetic 

acid, glabial (0.422 ml, 7.38mmol) were added slowly. Sodium triacetoxy borohydride (938 

mg, 4.43 mmol) was added and the reaction mixture was stirred at room temperature 
15 overnight. DCM was added to the reaction mixture and the mixture was washed once with 

water and once with brine. The organic phase was dried and evaporated to dryness. The 

product was purified by flash chromatography and preparative HPLC to yield 205 mg of the 

title compound. 
!HNMR (400 MHZ, CDC13-CT) 8 ppm 1.25 (d, 6 H) 1.67 - 1.80 (m, 6 H) 2.39 (s, 1 H) 3.56 

20 (m, 1 ,H) 5.94 (br. s., 1 H) 6.15 - 6,26 (m, 1 H) 6.33 (dd, 1 H) 7.24 - 7.29 (m, 1 H) 7.73 (d, 1 
H). .... , 

EXAMPLE 84: 2-(MethyIamino)-A?-(2-methyLbut-3-yn-2-yl)-4-(trifluoromethyl)-
benzamide 

2-Amino-Ar-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide (250 mg, 0.925 mmol) 
25 and 1,2-dichloroethane (5 ml) were cooled down to 0°C. Paraformaldehyde (55.6 mg, 1.850 

mmol) and acetic acid, glacial (0.212 ml, 3.70 mmol) were added slowly. Sodium triacetoxy 

borohydride (882 mg, 4.16 mmol) was added and the reaction mixture was stirred at room 

temperature overnight. DCM was added to the reaction mixture and the mixture was, washed 

twice with water. The organic phase was dried and evaporated to dryness. The product was 

30 purified at first by flash chromatography and finally by preparative HPLC to yield 34 mg of 



WO 2014/053694 PCT/FI2013/000034 

89 

the title compound. 
lH NMR (400 MHz, CDClr<t) 8 ppm 1.74 (s, 6 H) 2.40 (s, 1 H) 2.88 (d, 3 H) 6.08 (br.' s„ 1 

H>6:72 - i6.89 (m, 2 H) 7.37 (d, 1 H) 7.69 (br. s„ 1 H). 

EXAMPLE 85: 2-(Methylamino)-A-(2-methylbut-3-yn-2-yl)-5-(trifIuoromethoxy)-
5 benzamide 

2-Amino-Ar-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)benzamide (150 mg, 0.524 mmol) 
and 1,2-dichloroethane (5 ml) were cooled down to 0°C. Paraformaldehyde (31.5 mg, 1.048 

mmol) and acetic acid, glacial (0.120 ml, 2.096 mmol) were added slowly. Sodium 
triacetoxy borohydride (500 mg, 2.358 mmol) was added and the reaction mixture was 

10 stirred at room temperature overnight. DCM was added to the reaction mixture and the 
mixture was washed twice with water. The organic phase was dried and evaporated to 

dryness. The product was purified at by flash chromatography and preparative HPLC to 

yield 10 mg of the title compound. 

'H NMR (400 MHZ; CDClr</) 8 ppm 1:74 (s; 6 H) 2.40 (s, 1 H) 2.85 (d, 3 H) 5.97 (br. s., 1 

15 H)f'6.61 (d, 1 H) 7.09 - 7.23 (m, 2 H) 7.46 - 7.63 (m, 1 H). 

EXAMPLE 86: 2-(Cyclopropylamino)-4,5-difluoro-Ar-(2-methylbut-3-yn-2-yl) 
benzamide 

Step 1: 2-(Cyclopropylamino)-4,5-difluorobenzoic acid . • 
2-Bromo-4,5-difluorobenzoic acid (250 mg, 1.055 mmol), cyclopropylamine (0,147 ml, 

20 2; 1.10 mmol), potassium acetate (207 mg, 2.110 mmol), copper(II) acetate monohydrate 
* T ' ! • • • • « ' 
(21.06 mg, 0.105 mmol), triethylamine (0.176 ml, 1.266 mmol) and A^,TV-dimethyl . 
formamide (3 ml) were added to. a microwave vial. The reaction mixture was irradiated at 
180°C for 10 minutes. Water was added to the reaction mixture, the mixture was acidified 
with IM HCl and extracted twice with ethyl acetate. The organic phase was dried and 

25 evaporated to dryness to yield 223 mg of the title compound. 

'H TsTMR (400 MHz, CDCl3-^ 8 ppm 0.53 - 0.64 (m, 2 H) 0.78 - 0.89 (m, 2 H) 2.44 (dt, 1 

H)'6.91 (dd, 1 H) 7.62 - 7.80 (m, 2 H). 

Step 2: 2-(Cyclopropyiamino)-4,5-difIuoro-A'-(2-methyIbut-3-yn-2-yl)benzamide 
2-(Cyclopropylamino)-4,5-difluorobenzoic acid (223 mg, 1.046 mmol), DCM (31 ml), EDCI 
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(241 mg, 1.255 mmol), HOBt (141 mg, 1.046 mmol), DEPEA (0.456 ml, 2.62 mmol) and 

1,1-dimethylpropargylamine (0.143 ml, 1.360 mmol) were stirred at room temperature for 
three days. The reaction mixture was washed once with water. The organic phase was dried 
and evaporated to dryness. The product was purified at first by flash chromatography and 

. 5 finally by preparative HPLC to yield 58 mg of the title compound. 

*H NMR (400 MHz, CDCl3-rf) 5 ppm 0.50 - 0.56 (m, 2 H) 0.72 - 0.81 (m, 2 H) 1.72 (s, 6 H) 

2.31 - 2.38 (m, 1 H) 2.39 (s, 1 H) 5.86 (br. s., 1 H) 6.90 (dd, 1 H) 7.11 (dd, 1 H) 7.77 (br. s„ 
1 H). 

EXAMPLE 87: iV-(3,4-Dimethylpent-l-yn-3-yl)-2-(ethylamino)-4,5-difluorobenzamide 

10 Step .1: 2-(Ethylamino)-4,5-difluorobenzoic acid 
4,5-Difluoroanthranilic acid (500 mg, 2.89 mmol) and 1,2-dichloroethane (5 ml) were 
cooled down to .0°C. Acetaldehyde (0.221 ml, 3.75. mmol) and acetic acid, glacial (0.33 lml, 

5.78 mmol) were added slowly., Sodium triacetoxy borohydride (1530 mg, 7.22 mmol) was 

added and. the reaction mixture was stirred at room temperature overnight. The reaction 
15 mixture was cooled down to 0°C, DCM was added and the organic phase was washed once 

with water and once with brine. The organic phase was dried and evaporated to dryness to 

yield to yield 550 mg of the title compound. 

*H NMR (400 MHz, MeOD-d) 5 ppm 1.21 - 1.36 (m, 3 H) 3.08 - 3.24 (m, 2 H) 6.40 (dd, 1 

H) 7.64 - 7.82 (m, 1H). ' ' 

20 Step 2: /V-(3,4-Dimethylpent-l-yn-3-yl)-2-(ethylamino)-4,5-difluorobenzamide 
2-(Ethylamino)-4,5-difluoroberizoic acid (100 mg, 0.497 mmol), DCM (3 ml), EDCI (114 

mg, 0.597 mmol), HOBt (67.2'mg, 0.497 mmol), DIPEA (0.216 ml, 1.243 mmol) and 3,4-

diihetbylpent-l-yn-2-amine hydrochloride (71.8 mg, 0.486 mmol) were stirred at room 
temperature over three nights. The reaction mixture Was washed once with water. The 

25 organic phase was dried and evaporated to dryness. The product was purified by flash, 

chromatography to yield 100 mg of the title compound. 
!H NMR (400 MHz, CDCl3-rf) 5 ppm 1.07 (dd, 6 H) 1.28 (t, 3 H) 1.70 (s, 3 H) 2.42 (s, 1 H) 

2.51 (m, 1 H) 3.10 (m, 2 H) 5.88 (br. s., 1 H) 6.40 (dd, 1 H) 7.11 (dd, 1 H) 7.35 (br. s., 1 H). 

EXAMPLE 88: 2-(Isobutylamino)-4,5-dimethoxy-iV-(2-methyIbut-3-yn-2-yl)benzamide 
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Step 1: 2-Amino-4,5-dimethoxy-iV-(2-methylbut-3-yn-2-yI)beiizaiiiide 
2-Amino-4,5-methoxybenzoic acid (300 mg, 1.521 mmol), DCM (3 ml), EDCI (350 mg,. 
1.826 mmol), HOBt (206 mg, 1.521 mmol), DIPEA (0.530 ml, 3.04 mmol) and 1,1-
dimethylpropargylamine (0.208 ml, 1.978 mmol) were stirred at room temperature 

5 overnight. The reaction mixture was washed once with water. The organic phase was dried 
and evaporated to dryness. The product was purified by flash chromatography to yield 265 

mg of the title compound. 
lH NMR (400 MHz, CDCl3-</) 8 ppm 1.74 (s, 6 H) 2.39 (s, 1 H) 3.82 (s, 3 H) 3.85 (s, 3 H) 

5.40 (br. s„ 2 H) 6.00 (br. s., 1 H) 6.18 (s, 1 H) 6.80 (s, 1 H). 

10 Step 2: 2-(Isobutylamino)-4,5-dimethoxy-iV-(2-methylbut-3-yn-2-yl)benzamide 
2-Aniirto-4,5-dimetho'xy-Ar-(2-methylbut-3-yn-2-yl)benzamide (130 mg, 0.496 mmol) and 
1,2-dichloroetharie (5 ml) Were cooled down to 0°C. Isobutyraldehyde (0.059 ml, 0.664 

mmol) and acetic acid, glacial (0.057 ml, 0.991 mmol) were added slowly. Sodium 
triacetoxy borohydride (263 mg, 1.239 mmol) was added and the reaction mixture was 

15 stirred at room temperature overflight. DCM was added to the reaction mixture and the 
mixture was washed twice with water. The organic phase was dried and evaporated to 
dryness, "the product was purified at first by flash chromatography and finally by preparative 

HPLC to yield 40 mg of the title compound. 
JH NMR (400 MHz,CDCl3-j) 8ppm 1.01 (d, 6 H) 1.73 (s, 6 H) 1.95 (dt, 1 H) 2.38 (s, 1 H) 

20 2.94 (d, 2 H) 3.81 (s, 3 H) 3.89 (s, 3 H) 5.95 (s, 1 H) 6.18 (s, 1 H) 6.85 (s, 1 H) 7.52 (br. s., 1 

ID. ' : .. . . . , ' 

EXAMPLE 89: 2-(2-MethoxyethyIamino)-iV-(2-methyIbut-3-yn-2-yl)-4-(trifluoro-
methyl)benzamide 

Step 1: 2-(2-Methoxyethylamino)-4-(trifluoromethyl)benzoic acid 
25 The mixture of 1,1,2-trimethoxyethane (0.408 ml, 3.17 mmol), trifluoroacetic acid (0.290 

ml, 3.90 mmol) and water (0.4 ml) was stirred at 50°C for 10 minutes. The reaction mixture 
was cooled down to 0°C and 2-amino-4-(trifluoromethyl)benzoic acid (500 mg, 2.437 

mmol), 1,2-dichlorQethane (10 ml), acetic acid, glacial (0.419 ml, 7.31 mmol) and sodium 

triacetoxy borohydride (2066 mg, 9.75 mmol) were added. The reaction mixture was stirred 
30 at room temperature overnight. DCM and ethyl acetate were added to the reaction mixture 
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and the mixture was washed once with acidic water and once with water. The organic phase 

was dried and evaporated to dryness to yield 665 mg of the title compound. 
lH NMR (400 MHz, CDCl3-tf) 8 ppm 3.38 - 3.45 (m, 5 H) 3.67 (t, 2 H) 6.81 (dd, 1 H) 6.90 

(m, 1 H) 8.04 (dd, 1 H). 

5 Step 2: 2-(2-Methoxyethylamino)-iV-(2-methyIbut-3-yn-2-yl)-4-(trifluoromethyi)-
benzamide 
2-(2-Methoxyethylamino)-4-(trifluoromethyl)benzoic acid (150 mg, 0.570 mmol), DCM (3 
ml), EDCI (131 mg, 0.684 mmol), HOBt (77 mg, 0.570 mmol), DIPEA (0.248ml, 1.425 
mmol) and 1,1-dimethylpropargylamine (0.060 ml, 0.570 mmol) were stirred at room 

10 temperature overnight. The reaction mixture was washed once with water. The organic 
phase was dried and evaporated to dryness. The product was purified at first by flash 

chromatography and finally by preparative HPLC to yield 42 mg of the title compound. 

,'H NMR (400 MHz, CDCI3-d) 8 ppm 1.69 - 1.79 (m, 6 H) 2.40 (s, 1 H) 3.31 - 3.45 (m, 5 H) 

3.62 (t, 2 H) 6.09 (br. s., 1 H) 6.74 - 6.85 (m, 1 H) 6.90 (s, 1 H) 7.38 (d, 1 H) 7.68 (br. s„ 1 

15 H). . . 

EXAMPLE 90: 2-(Cyclopropylamino)-4-fluoro-Ar-(2-methyIbut-3-yn-2-yI)benzamide 

Step X: 2-(CycIopropyIamino)-4-fluorobenzoic acid 
2-Bromo-4-fludrobenzoic acid (150 mg, 0,685 mmol), cyclopropylamine (0.095 ml, 1.370 

mmol), potassium acetate (134 mg, 1.370 mmol), copper(II) acetate monohydrate (13.67 
20 mg, 0.068 mmol), triethylamine (0.115 ml, 0.822 mmol) ja iV,iV-dimethyl formamide (3 ml) 

were added to a microwave vial. The reaction mixture was irradiated at 180°C for 10 

minutes at high absorbance. Water was added to the reaction mixture, the mixture was . 
acidified with IM HCl and extracted twice with ethyl acetate. The organic phase was dried 
and evaporated to dryness to yield 555 mg of the title compound containing also DMF. 

25 'H NMR (400 MHz, CDC13-j) 8 ppm 0.51 - 0.62 (m, 2 H) 0.74 - 0.88 (m, 2 H) 2.35 - 2.50 

[m, 1 H) 6.26 - 6.39 (m, 1 H) 6.71 - 6.83 (m, 1 H) 7:92 (ffi, 1 H). 

Step 2: 2-(Cyclopropylamino)-4-fluoro-iV-(2-methylbut-3-yn-2-yl)benzamide 
2-(Cyclopropylamino)-4-fluorobenzoic acid (134 mg, 0.687 mmol), DCM (3 ml), EDCI 

(158 mg, 0.824 mmol), HOBt (93 mg, 0.687 mmol), DIPEA (0.239 ml, 1.373 mmol) and 
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1,1-dimethylpropargylamine (0.094 ml, 0.892 mmol) were stirred at room temperature 
overnight. The reaction mixture was washed once with IM NaOH and once with water. The 
organic phase was dried and evaporated to dryness^ The product was purified at first by flash 
chromatography and finally by preparative HPLC to yield 5 mg of the title compound. 

5 'H NMR (400 MHz, CDCl3-</) 8 ppm 0.49 - 0.61 (m, 2 H) 0.71 - 0.82 (m, 2 H) 1.66 - 1.77 

(s, 6 H) 2.31 - 2.45 (m, 2 H) 5.95 (br. s., 1 H) 6.22 - 6.35 (m, 1 H) 6.79 (dd, 1 H) 7.22 - 7.29 

(m, 2 H) 8.02 (br. s., 1 H). 

EXAMPLE 91: 2-(Cydopropylamino)-5-fhioro-Ar-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: 2-(Cyclopropylamino)-5-fluorobenzoic acid 
10 2-Bromo-5-fluorobenzoic acid, (150 mg, 0.685 mmol), cyclopropylamine (0.095 ml, 1.370 

mmol), potassium acetate (134 mg, 1.370 mmol), copper(II) acetate monohydrate (13.67 . 
mg, 0.068 mmol), triethylamine (0.115 ml,. 0-822 mmol) and /V,N-dirnethyl formamide (3 . 

ml) were added to a microwave vial. The reaction mixture was irradiated at 180oC. for 10 
minutes at high absorbance. Water was, added to the reaction mixture, the mixture was 

15 acidified with IM HCl and extracted twice with ethyl acetate. The organic phase was dried 

and evaporated to dryness to yield 109 mg of the title compound. 
LC/MS [M+l] 196.0 

Step 2: 2-(CyclopropyIamino)-5-fluoro-iV-(2-methyIbut-3-yn-2-yI)benzamide 
2:(Cyclopropylamino)-5-fluoroberizoic acid (109 mg, 0.558 mmol), DCM (3 ml), EDCI 

20 (128 mg, 0.670 mmol), HOBt (75 mg, 0.558 mmol),' DIPEA (0.195 ml, 1.117 mmol) and 

1,1 -dimethylpropargylamine (0.076 ml, 0.726 minol) were stirred at room temperature : 

overnight. The reaction mixture was washed once with IM NaOH land once with water. The 
organic phase was dried and evaporated to dryness. The product was. purified at first by flash 

chromatography and finally by preparative HPLC to yield 9 mg of the .title compound. 

25 lH NMR (400 MHz, CDCl3-</) 8 ppm0.47 - 0.58 (m, 2 H) 0.67 - 0.80 (m, 2 H) 1.72 (s, 6 H) 

2.31 - 2.42 (m, 2 H) 5.98 (br. s., 1 H) 6.93 - 7.14 (m, 3 H) 7.48 (br. s., 1 H). 

EXAMPLE 92: 5-Fluoro-2-(isopropylamino)-iV-(2-methyIbut-3-yn-2-yI)benzamide 

Step 1: 5-Fluoro-2-(isopropylamino)benzoic acid 
2-Bromo-5-fluorobenzoic acid (150 mg, 0.685 mmol), isopropylamine (0.117 ml, 1,370 
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mmol), potassium acetate (134 mg, 1.370 mmol), copper(II) acetate monohydrate (13.67 

mg, 0.068 mmol), triethylamine (0.115 ml, 0.822 mmol) and iV,iV-dimethyl formamide (3 
ml) were added to a microwave vial. The reaction mixture was irradiated at 180°C for 10 
minutes at high absorbance. Water was added to the reaction mixture, the mixture was 

5 acidified with IM HCl and extracted twice with ethyl acetate. The organic phase was dried 

and evaporated to dryness to yield 108 mg of the title compound. 
LC/MS [M+l] 198.0 

Step 2: 5-FIuoro-2-(isopropyIamino)-iV-(2-methylbut-3-yn-2-yl)benzantide 
5-Fluoro-2-(isopropylamino)benzoic acid (108 mg, 0.548 mmol), DCM (3 ml), EDCI (126 

10 mg, 0.657 mmol), HOBt (74 mg, 0.548 mmol), DIPEA (0.191 ml, 1.095 mmol) and 1,1-
dimethylpropargylamine (0.075 ml, 0.712 mmol) were stirred at room temperature -

overnight. The reaction mixture was washed once with IM NaOH and once with water. The 
organic phase was dried and evaporated to dryness. The product was purified at first by flash 

chromatography and finally by preparative HPLC to yield 12 mg of the title compound. 

15 lH NMR (400 MHz, CDCl3-<0 6 ppm L22 (d, 6 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 3.58 (dt, 1 H) 

6.15 (br. s., 1 H) 6.56 - 6.69 (m, 1 H) 6.90 (W. s„ 1 H) 6.97 - 7.09 (m, 2 H). 

EXAMPLE 93: 2-(Isopropylamino)-5-methyl-iV-(2-methylbut-3-yn-2-yl)benzamide 

Step 1: 2-(Isopropylamino)-5-methylbenzoic acid 
2-Amino-5-methylbenzoic acid (250 mg, 1.654 mmol) and DCM (2 ml) were cooled down 

20 to 0°C. Acetone (0.304 ml, 4.13 mmol) and acetic.acid, glacial (0.284ml, 4.96 mmol) were 

added slowly. Sodium triacetoxy borohydride (1402 mg, 6.62 mmol) was added and the. 

reaction mixture was stirred at room temperature overnight. The reaction mixture was 
cooled down to 0°C, DCM was added and the organic phase was washed once with water 
and once with brine. The organic phase was dried and evaporated to dryness to yield to yield 

25 273 mg of the tide compound. 

'H NMR (400 MHz, MeOD-d) 8 ppm 1.24 (d, 6 H) 2.17 - 2.26 (m, 3 H) 3.63 - 3.82 (m, 1 H) 

6.60 - 6.78 (m, 1 H) 7.20 (m, 1 H) 7.65 - 7.77 (m, 1 H). 

Step 2: 2-(Isopropylamino)-5-methyl-iV-(2-methylbut-3-yn-2-yl)benzamide 
2-(Isopropylamino)-5-methylbenzoic acid (273 mg, 1.413 mmol), DCM (3 ml), EDCI (325 

30 mg, 1.695 mmol), HOBt (191 mg, 1.413 mmol), DIPEA (0.615 ml, 3.53 mmol) and 1,1-
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dimethylpropargylamine (0.193 ml, 1.837 mmol) were stirred at room temperature over 
three nights. The reaction mixture was washed once with water. The organic phase was 

* • * 
dried and evaporated to dryness. The product was purified at first by flash chromatography 
and finally by preparative HPLC to yield 22 mg of the title compound. 

5 'H NMR (400 MHz, CDCl3-</) 8 ppm 1.22 (d, 6 H) 1.73 (s, 6 H) 2.22 (s, 3 H) 2.38 (s, 1 H) 

3.61 (m, 1 H) 6.14 (br. s„ 1 H) 6.62 (d, 1 H) 6.96 - 7.15 (m, 3 H). 

EXAMPLE 94: 4-Methyl-A/-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)-
benzamide 

Step 1: 4-Methyl-2-(3,3,3-trifluoropropyiamino)benzoic acid 
10 2-Amino-4-methylbenzoic. acid (150 mg, 0.992 mmol) and DCM (3 ml) .were cooled down 

to 0°C. 3,3,3-Trifluoropropanal (0,111 ml, 1.29 mmol) and acetic acid, glacial (0.114ml, 
1.985 mmol) were added slowly. Sodium triacetoxy borohydride (526 mg, 2.481 mmol) was 

added and the reaction mixture was stirred at room temperature overnight. The reaction 
mixture was cooled down to 0°C, DCM was added and the organic phase was washed once 

15 with water and once with brine. The organic phase was dried and evaporated to dryness to 

yield to yield 233 mg of the title compound. 
LC/MS [M+i] 248.1 ' ' . 

Step 2: 4-Methyl-iV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyIamino)benzamide 
4-Methyl-2-(3,3,3-trifluoropropylamino)benzoic acid (233 mg, 0.943 mmol), DCM (5 ml), 

20 EDCI (217 mg, 1.131 mmol), HOBt (127 mg, 0:943 mmol), DIPEA (0.328 ml, 1.885: mmol) 
and 1,1-dimethylpropargylamine (0.129'ml, 1.225 mmol) were stirred at room temperature 
over three .nights. The reaction, mixture was washed once with water. The organic phase was 

dried and evaporated to dryness. The product was1 purified at first by flash chromatography 
and preparative HPLC to yield 103 mg of the title compound. . ' . 

25 lH NMR (400 MHz, CDCl3-tf) 8 ppm 1.72 (s, 6 H) 2.31 (s, 3 H) 2.38 (s, 1 H) 2.40 - 2.57 (m, 

2 H) 3.39 - 3.51 (m, 2 H) 6.04 (br. s., 1 H) 6.40 - 6.51 (m, 2 H) 7.21 (d, 1 H) 7.82 (t, 1 H). 

EXAMPLE 95: 5-Chloro-3-fluoro-2-(isopropyIamino)-iV-(2-methyIbut-3-yn-2-yl)-
benzamide 

Step 1: 2-Amino-5-chloro-3-fluorobenzoic acid 
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2-Amino-3-fluorobenzoic acid (100 mg, 0.645 mmol), N-chlorosuccinimide (103 mg, 0.774 

mmol) and N, N-dimethylformamide (3 ml) were stirred at room temperature overnight. 
Water was added to the reaction mixture, the mixture was acidified with IM HCl and 
extracted twice with ethyl acetate. The organic phase was dried and evaporated to dryness to 

5 yield 220 mg of the title compound containing also succinimide. 
lK NMR (400 MHz, CDCl3-d) 5 ppm 3.36 - 3.41 (m, 1 H) 7.13 (m, 1 H) 7.66 - 7.71 (m, 1 

H). 

Step 2: 2-Amino-5-chloro-3-fluoro-Ar-(2-methylbut-3-yn-2-yI)benzamide 
2-Amino-5-chIoro-3-fluorobenzoic acid (108 mg, 0.570 mmol), DCM'(3 ml), EDCI (131 

10 mg, 0.684 mmol), HOBt (77 mg, 0.570 mmol), DIPEA (0.198 ml, 1.139 mmol) and 1,1-

dimethylpropargylamine (0.078 ml,' 0.741 mmol) were stirred at roofti temperature over 

three nights. The reaction mixture was washed once with water. The organic phase was . 

dried and evaporated to dryness. The product was purified by flash chromatography to yield 
123 mg of the title compound.. 

15 (H NMR (400 MHz, CDCl3-d) 8 ppm 1.74 (s; 6 H) 2.41 (s, 1 H) 5.61 (br. s„ 2 H) 6.02 (br. 

s., 1 H) 7.02-7.12 (m, 2 H). 

Step 3: 5-Chloro-3-fluoro-2-(isopropylamino)-Ar-(2-methylbut-3-yn-2-yl)benzamide 
2-Amino-5-chloro-3-fluoro-A^-(2-methylbut-3-yn-2-yl)benzamide (60 mg, 0.236 mmol) and 
DCM'('3'ml) were charged and acetone (0.069 ml, 0.942 mmol) and trifluoroacetic acid 

20 (0.026ml, 0.353 mmol) were added slowly. Sodium triacetoxy borohydride (74.9 mg, 0.353 

mmol) was added and the reaction mixture was stirred at room temperature for two hours. 

More trifluoroacetic acid (0.05 ml) was added and the mixture was stirred for 90 minutes. 

Trifluoroacetic acid (0.05 ml) was added once more and the mixture was stirred for 45 
minutes. The reaction mixture was diluted with DCM and the mixture was washed once 

25 with water and once with brine. The organic phase was dried and evaporated to dryness. 

The product was purified by flash chromatography to yield to yield 33 mg of the title 

compound. 

>H NMR (400 MHz, CDCl3-d) 8 ppm 1.16 (dd, 6 H) 1.74 (s, 6 H) 2.39 (s, 1 H) 3.41 - 3.57 

(m,. 1 H) 4.36 (br. s„ 1 H) 7.12 (dd, 1 H) 7.56 (dd, 1 H) 8.09 (br. s., 1 H). 

30 EXAMPLE 96: 5-Methoxy-Af-(2-methyIbut-3-yn 2-yl)-2-(4,4,4-trifluorobutylamirio>-
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benzamide 

Step 1: 5-Methoxy-2-(4,4,4-trifluorobutylamino)benzoic acid 
2-Aiiiino-5-rnethoxybenzoic acid (250 mg, 1.496 mmol) and DCM (3 ml) were cooled down 
tb 0°C. 4,4,4-Trifluorbbutyraldehyde (0.204 ml, 1.944 mmol) and acetic acid, glacial 

5 (0.171ml, 2.99 mmol) were added slowly. Sodium triacetoxy borohydride (792 mg, 3.74 
mmol) was added and the reaction mixture was stirred at room temperature for two hours. 
DCM was added to the reaction mixture and the mixture was washed once with water and 
once with brine. The organic phase was dried and evaporated to dryness to yield to yield 441 
mg of the title compound. 

10 LC/MS[M+1] 278.1 

Step 2: 5-Methoxy-A?-(2-methylbut-3-yn-2-yI)-2-(4,4,4-trifluorobutylamino)benzamide 
5-Methbxy-2-(4,4,4-trifluorobutylamifto)benzoic acid (415 mg, 1.497 mmol), DCM (3 ml), 
£DCI (344 mg,1.796 mmol), HOBt (202 mg, 1.497 mmol), DIPEA (0.521 ml, 2.99 mmol) 

and 1,1 -dimethylpropargylamine (0.205 ml, 1.946 mmol) were stirred at room temperature 
15 overnight. The reaction mixture was washed once with water. The organic phase was dried 

and evaporated to dryness. Th£ product was purified twice by flash chromatography to yield 

134 mg of the title compound. 
lH NMR (400 MHz, MeOD-<f)5 ppm 1.69 (s, 6 H) 1.80 - 1.95 (m, 2 H) 2.20 -2.40 (m, 2 H) 

2.67 (s, 1 H) 3.22 (t, 2 H) 3.78 (s, 3 H) 6.76 (d, 1 H) 6.98 (dd, 1 H) 7.07 (d, 1 H). 

20 EXAMPLE 97: 2-(3-MethoxybenzyIamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Ethyl 2-(3-methoxybenzylamino)nicotinate 
3-Methoxybenzaldehyde (311 nig, 2.287 mmol), ethyl 2-aminopyridine-3-carboxylate (200 
mg, 1.204 mmol), acetic acid, glacial (0.413 ml, 7.922 mmol) and 1,2-dichloroethane (10 

ml) were stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (714 
25 mg, 3.737 mmol) was added and the reaction mixture was stirred at room temperature 

overnight. Methanol was added to the reaction mixture and the mixture was washed once 
with NaHC03 solution. The water phase was extracted once with DCM, the organic phases 

were combined and washed with brine and water. The organic phase was dried and 

evaporated to dryness. The product was purified by flash chromatography to yield to yield 

30 51 mg of the title compound. 
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LC/MS [M+l] 287.1 

Step 2: 2-(3-Methoxybenzylamino)nicotinic acid 
The mixture of ethyl 2-(3-methoxybenzylamino)nicotinate (51 mg, 0.178 mmol), 
tetrahydrofuran (5 ml) and 2M NaOH solution (0.267 ml, 0.534 mol) was stirred at room 

5 temperature overnight. Tho solvent was evaporated, water was added to the evaporation 

residue and the mixture was washed with DCM. The pH of the water phase was adjusted to 
2 using IM HCl solution and the water phase was extracted three times with ethyl acetate. 
The organic phase was dried and evaporated to dryness to yield 20 mg of the title 
compound. 

10 *H NMR (400 MHz, MeOD-rf) 5 ppm 3.82 (s, 3 H) 4.88 (s, 2 H) 6,84 - 6.96 (m, 2 H) 6.97 -

7.03 (m; 2 H) 7.30 (t, 1 H) 8.29 (dd, 1 H) 8.60 (dd, 1 H). 

Step 3: 2-(3-Methoxybenzylamino)-iV-(2-methyIbut-3-yn-2-yI)nicotinamide 
2-(3-Methoxybehzylami.no)nicotinic acid (20 rrig, 0.077 mmol), DCM (4 ml), EDCI (16 mg, 
0.085 mmol), HOBt (12 mg, 0.085 mmol), DBPEA (0.007 ml, 6.039 mmol)' arid 1,1- ' 

15 dimethylpropargylamine (0.009 ml, 0.085 mmol) were stirred at room temperature 
overnight. The reaction mixture was diluted with DCM and washed with Na2C03 solution, 
IM HCl and water. The organic phase was dried and evaporated to dryness to yield 18 mg of 

the title compound. 

'H NMR (400 MHz, CDC13-J) 5 ppm 1.73 (s, 6 H) 2.38 (s, 1 H) 3.78 (s, 3 H) 4.70 (d, 2 H) 

20 6.14 (br. s„ 1 H) 6.50 (dd, 1 H) 6.74 - 6.82 (m, 1 H) 6.90 - 7.00 (m, 2 H) 7.22 (t, 1 H) 7.57 
(dd, 1 H) 8.20 (dd, 1 H) 8.53 (br. s.,lH). 

EXAMPLE 98: 2-(3-Fluorobenzylairiino)-jV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Ethyl 2-(3-fluorobeiizyIamino)nicotinate 
3-Fluorobenzylamine (0.371 ml, 3.23 mmol), ethyl 2-chloronicotihate (0.161 ml, 1.078 

25 mmol) and ethanol (2 ml) were added to a microwave vial. The reaction mixture was 

irradiated at 160°C for 30 minutes at high absorbance. Water was added to the reaction 

mixture and the mixture was extracted twice with DCM. The organic phase was dried and 

evaporated to dryness. The product was purified by flash chromatography to yield 196 mg of 

the title compound. . 
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NMR (400 MHz, CDClrd) 8 ppm 1.37 (t, 3 H) 4.32 (q, 2 H) 4.76 (d, 2 H) 6.55 (m, 1 H) 

6.84 - 6.98 (m, 1 H) 7.00 - 7.18 (m, 2 H) 7.20 - 7.32 (m, 1 H) 8.14 (dd, 1 H) 8.27 (dd, 1 H) 

8.37 (br. s., 1 H). 

Step 2:2-(3-FluorobenzyIamino)nicotinic acid 
5 The mixture of ethyl 2-(3-fluorobenzylamino)nicotinate (197 mg, 0.718 mmol), 

tetrahydrofuran (10 ml) and 2M NaOH solution (1.077 ml, 2.155 mol) was stirred at 50°C 
until the starting material was consumed. Solvents were evaporated, water was added to the 

evaporation residue and water phase was acidified 2 using IM HCl solution. The water 
phase was extracted three times with ethyl acetate. The ethyl acetate layers were combined 

10 and the organic phase was dried and evaporated to dryness tp yield 121 mg of the title 

compound. ' . • '. : i 

LC/MS [M+l] 247.1 -;; 

Step 3: 2-(3-FluorobenzyIamino)-/V-(2-methylbut-3-yn-2-yl)nicotinamide 
:2-(3-Fluoroberizylamino)nicotinic acid (50 mg, 0.203 mmol), DCM (5 ml), EDCI (39 mg, 

15 0.203 himol)y HOBt (27 mg, 0.203 mmol) and 1,1 -dimethylpropargylamine (0.026 ml, 0.244 
mmol) were stirred at room temperature overnight. The reaction mixture was washed with 
acidic water, NaOH solution and water. The organic phase was dried and evaporated to 

dryness to yield 19 mg of the title compound. 

'H NMR (400 MHz, CDClrd 8 ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 4.71 (d, 2 H) 6.13 (br. s„ 1 

20 H) 6.51 (dd, i H) 6.86 - 6.94 (m, 1 H) 7.03 - 7.09 (m, 1 H) 7.10 - 7.16 (m, 1 H) 7.24 (dd, 1 
H) 7.53 - 7.59 (m, 1 H) 8.20 (dd, 1 H) 8.53 (t, 1 H). 

EXAMPLE 99: /V-(2-Methylbut-3-yn-2-yl)-2-(propylamino)-6-(trifluoromethyI)-
nicotinamide 

Step 1: Ethyl 2-(propylamino)-6-(trifluoromethyI)nicotinate 
25 Propionaldehyde (0.121 ml, 1.665 mmol), ethyl 2-amino-6-(trifluoromethyl)nicotinate (300 

mgr 1.281 mmol), acetic acid, glacial (0.440 ml, 7.69 mmol) and 1,2-dichloroethane (10 ml) 

were stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (760 mg, 
3.59 mmol) was added and the reaction mixture was stirred at room temperature overnight. 

The mixture was warmed up and stirred at 60°C for 3 hours to complete the reaction. 

30 Methanol was added to the reaction mixture and the mixture was washed once with 
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NaHCC>3 solution. The water phase was extracted once with DCM, the organic phases were 
combined and washed with brine and water. The organic phase was dried and evaporated to 
dryness. The product was purified by flash chromatography to yield to yield 200 mg of the 

title compound. 
5 LC/MS [M+l] 277.1 

Step 2: 2-(PropyIamino)-6-(trifluoromethyl)nicotinic acid 
The mixture of ethyl 2-(propylamino)-6-(trifluoromethyl)nicotinate (200 mg, 0.724 mmol), 
tetrahydrofuran (5 ml) and 2M NaOH solution (1.068 ml, 2.172 mol) was stirred at 50°C 

until the starting material was consumed. Solvents were evaporated, water was added to the 

10 evaporation residue, and the water phase was acidified using IM HCl solution. The water 
phase Was extracted three times with ethyl 'acetate. The ethyl acetate layers were combined 

aiid the organic phase was dried and evaporated to dryness to yield 160 mg of thelitle 

compound. -

NMR (400 MHz, CDCl3-<0 5 ppm 1.01 (t, 3 H) 1.69 (m, 2 H) 3.42 - 3.59 (m, 2 H) 6.77 -

15 6:95 (m, 1 Hj 7.71 - 8.03 (m, 1 H) 8.32 (d, 1 H) 11.49 (br. s., 1 H). 

Step 3:iV-(2-Methylbut-3-yn-2-yl)-2-(pr6pyiamino)-6-(trifluoromethyl)nicotinamide 
2-Propyiamino-6-(trifluoromethyl)nic6tinic acid'(50 mg, 0.201 mmol), DCM (4 ml), EDCI 
(42 mg, 0.222 mmol), HOBt (30 mg, 0.222 mmol), DIPEA (0.018 ml, 0.101 mmol) and 1,1-

dimethylpropargylamine (0.023 ml, 0.222 mmol) were stirred at room temperature 
20 overnight. The reaction mixture was diluted with DCM arid washed with Na2C03 solution, 

IM HCl solution and water. The organic phase was dried and evaporated to dryness. The 

product was purified by preparative HPLC'to yield 19 mg of the title compound. 

*H NMR (400 MHz, CDClyd) 6 ppm 0.97 (t, 3 H) 1.65 (m, 2 H) 1.74 (s, 6 H) 2.41 (s, 1 H) 

3.45-(m, 2 H) 6.07 (br. s., 1 H) 6.76 (d, 1 H) 7.61 (d, 1 H) 8.11 (br. s., 1 H). 

25 EXAMPLE 100: 2-(Butylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Ethyl 2-(butylamino)nicotinate 
Butylamine (0.802 ml, 8.08 mmol), ethyl 2-chloronicotinate (0.5 g, 2.69 mmol) and ethanol 

(2 ml) were added to a microwave vial. The reaction mixture was irradiated at 160°C for 30 

minutes. Water was added to the reaction mixture and the mixture was extracted twice with 

30 ethyl acetate. The ethyl acetate layers were combined, washed with water, dried and . 
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evaporated to dryness to yield 569 mg of the title compound. 

'HNMR (400MHz, CDCl3-<*) 5ppm0.96 (t, 3 H) 1.38 (t, 3 H) 1.41 - 1.51 (m, 2 H) 1.57 -

1.71 (m, 2 H) 3.51 (td, 2 H) 4.32 (q, 2 H) 6.49 (m, 1 H) 7.97 (br. s., 1 H) 8.11 (dd, 1 H) 8.24 
- 8.33 (m, 1 H). 

5 Step 2: 2-(Butylamino)nicotinic acid 
The mixture of ethyl 2-(butylamino)nicotinate (599 mg, 2.69 mmol), tetrahydrofuran (10 ml) 
and 2M NaOH solution (4.04 ml, 8.08 mol) was stirred at 50°C for 4.5 hours and at room 

temperature overnight. 2M NaOH (4.04 ml) was added and the mixture was refluxed for 10 
hours and stirred at room temperature over three nights. Solvent was evaporated, water was 

10 added to the mixture and the mixture was acidified using IM HCl. The mixture was 
extracted threetimes'With ethyl acetate; The ethyl acetate layers were combined, dried and 
^apOTated'tb1 dryness to? yield 115 mgbfthe titledbmpound. • * 1 ?!! ' -5* 

<H NMR (400 MHz, DMSO-d) 8 ppm 0J84 ^6:99 (iii, 3 H) 1.30 - 1.42 (m, 2 H) 1:46'- 1.6L; 

(m, 2 H) 3J43! (m, 2 H) 6.56 (dd, 1 H) 8.04 (dd, 1 H) 8.24 (dd, 1 H). 

15 Step 3: 2-(Butyiamino)-iV-(2-;methylbut-3-yn-2-yl)nicotinaniide 
2-(Butylaniiri6)nicOtinic ai3id (50:mg, 0.257'itimbl), DCM (4 ml), EDCI (54mg, 0.283 
mmol), HOBt (38 mg, 0.283 mmol), DIPEA (0.045 ml, 0.257 mmol) and 1,1- : • • ' ' 

dimethylpropargylamine (0.030 ml, 0.283 mmol) were stirred at room temperature f 

overnight. The reaction mixture was diluted with DCM and washed With Na2C03 solutibri, 
20 IM HCl solution' and water. The organic phase wais'dried and evaporated to dryness. The 

product Wag purified by preparative HPLC to yield 5 mg of the title compound: 

'HNMR (400 MHz, CDCl3-£/)'8 ppm 6.94 (t, 3: H) 1.37 - 1.49 (m, 2 H) 1.57 - 1.68 (m, 2 H) 

L7^(sV6 H) 2.40 (s, 1 H) 3.45 (m, 2 H) 6.02 (br. s., 1 H) 6.44 (m,'l H) 7.43 - 7.56 (dd, 1 H) 
7.98 - 8.13 (m, 1 H) '8.22 (dd, 1 H). 

25 EXAMPLE 101: 2-(/e/t-ButyIamiho)-A^-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Ethyl 2-(tert-butyIamino)nicotinate 
tert-Butylamine (0.510 ml, 4.85 mmol), ethyl 2-chloronicotinate (0,3 g, 1.616 mmol) and 

ethanol (2 ml) were added to a microwave vial. The reaction mixture was irradiated twice at 

160°C for 60 minutes at high, absorbance. terf-Butylamine (0.510 ml) was added and the 
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mixture was irradiated at 160°C for 90 minutes at high absorbance. ter/-Butylamine (0.510 

ml) was added and the mixture was irradiated at 160°C for four hours at high absorbance. 

The reaction mixture was diluted with water and extracted twice with ethyl acetate. The 

organic layers were combined, washed with water, dried and evaporated to dryness. The 

5 product was purified by flash chromatography to yield 173 mg of the title compound. 
lH NMR (400 MHz, DMSO-J) 8 ppm 1.30 (t, 3 H) 1.45 (s, 9 H) 4.27 (q, 2 H) 6.58 (dd, 1 H) 

8.01-8.13 (m, 2H) 8.27 (dd, 1 H). 

Step 2: 2-(tert-ButyIamino)nicotinic acid 
The mixture of ethyl 2-(terf-butylamino)nicotinate (173 mg, 0.778 mmol), tetrahydrofuran 

10 (4.8 ml), water (4.8 ml) and lithium hydroxide (56 mg, 2.335 mmol) was refluxed for 10 
hours. Solvent was evaporated, Water Was added' to the mixture and the mixture wis ' 

"acidified using IM HCl. Th6 water phase was evaporated to dryness to yifcld:457 flig off (he 

title compound containing salts. ' • • 
LC/MS [M+l] 195.1; 

15 Step 3:2-(ter/-Butylamino)-iV-(2-inethylbut-3-,yn-2-yI)nicotinamid(B , , , i , 
2-(tertrButylamino)nicotinic acid (100 mg, 0.257 mmol), DCM (4 ml), EDCI (54mg, 0.283 
mmol), HOBt (38 mg, 0.283 mmol), DIPEA (0.045 ml, 0.257 mmol) and 1,1-
dimethylpropargylamine (0.030 ml, 0.283 mmol) were stirred at room temperature 

overnight. The reaction mixture was diluted with DCM and washed With NajCOi sOlutiori, 

20 IM HCl solution and water. The organic phase was dried and evaporated to- dryness; The 
product Was purified by preparative HPLC to yield 3 mg of the title compound; 
i;H NMR (400 MHz, CDCM 8 ppm 1.48 (s, 9 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 5.99 (br. s.,; I 

H)6.40 (dd, 1 H)7.41-7.54 (m, 1 H) 8.01 (br. s., 1 H) 8.17 (dd, 1 H). 

EXAMPLE 102: 2-(Butylamino)-5-fluoro-jV-(3-methylpent-l-yn-3-yl)benzamide 

25 Step 1: 3-Chloro-3-methylpent-l-yne 
Copper® chloride (4.03 g, 40.8 mmol, calcium chloride anhydrous (5.65 g, 50.9 mmol) and 
copper-tin alloy (40 mg, 102 .mmol) were cooled down to 0°C and. cold conc. hydrogen 

chloride (43.0 ml, 509 mmol) was added. 3-Methyl-l-pentyn-3-ol (11.51 ml, 102 mmol) 

was added slowly and the reaction mixture was stirred at 0°C for two hours. The layers were 

30 separated and the product phase was washed twice with 5M HCl and once with water. The 
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product Was vacuum distilled to yield 8.68 g of the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 1.15 (t, 3 H) 1.83 (s, 3 H) 1.89 - 2.06 (m, 2 H)"'2.63 (s, 

1H). ' ' 

Step 2: 3-MethyIpent-l-yn-3-amine hydrochloride 
5 Iron(ni) chloride (0.120 g, 0.738 mmol) was added to cold (-78°C) liquid ammonia (ca 25 

ml). More ammonia (ca 60 ml) was added and sodium (1.781 g, 77.0 mmol) was added 
carefully in small pieces. The reaction mixture was stirred at -78°C for 15 minutes and 3-

chlorO-3-methylpent-l-yne (8.6 g, 73.8 mmol) in diethyl ether (20 ml) was added slowly. 
The reaction mixture was stirred at -78°C for 3 hours, diluted with diethyl ether (75 ml) and 

10 the mixture was stirred overnight at room temperature. The reaction mixture was cooled 
doWri to 0°C, cold Water (70 ml) was added carefully drop by drop and stirred for 20 

ihintttes; The layers Were separated and the water phase was extracted with diethyl fether.' 
The organic phases were combined, washed twice with water, dried over Na2S04 and 

evaporated to dryness. 10% HCPEtOAc (59.7 ml, 148 mmol) was added to evaporation 
15 residue, the mixture was stirred for a while and evaporated to dryness. The evaporation 

residue was triturated with diethyl ether and the solid precipitate was filtered and dried in a 
vacuum oven at 40°C overnight to yield 4.25 g of the title compound. 

'HNMR (400 MHz, CDCh-d) 8 ppm 1.16 (t, 3 H) 1.73 (s, 3 H) 1.85 - 1.98 (m, 1 H) 2.02 -

2.16 (m, 1 H) 2.57 (s, 1 H) 8.90 (br. s., 3 H). 

20 Step 3": Methyl 2*(butylamin6)-5-fludrobe<izoate 
Butyraldehyde (0.168 ml, 1.862 mmol), methyl 2-amino-5-fluorobenzoate (300 mg, 1.774 
mmol), acetic acid, glacial (0.254 ml, 4.43 mmol) and 1,2-dichloroethane (10 ml) were 
stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (752 mg, 3.55 
mmol) was added and the reaction mixtiire was stirted at room temperature for 2.5 hours. 

25 The reaction mixture was copied down to 0°C, DCM was added and the organic phdse was 

washed With water, 1M N^COj and brine. The organic phase was dried and evaporated to 
dryness. The product was purified by flash chromatography to yield to yield 289 mg of the 
title compound. 
!H NMR (400 MHz, CDCM) 8 ppm 0:97 (t, 3 H) 1.34 - 1.55 (m, 2 H) 1.58 - 1.74 (m, 2 H) 

30 3,16 (Id, 2 H) 3.85 (s, 3 H) 6,54 - 6.67 (m, 1 H) 7.10 (m, 1 H) 7.47 (br. s., 1 H) 7.54 - 7.63 

(m, 1 H). 
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Step 4: 2-(Butylamino)-5-fluorobenzoic acid 
The mixture of methyl 2-(butylamino)-5-fluorobenzoate (289 mg, 1.283 mmol), 
tetrahydrofuran (8 ml), water (2 ml) and lithium hydroxide (61 mg, 2.57 mmol) was refluxed 
for 7 hours. Solvent was evaporated, water was added to the mixture and the mixture was 

5 washed once with DCM. The water phase was acidified using IM HCl and extracted three 
times with ethyl acetate. The ethyl acetate layers were combined, dried and evaporated to 
dryness to yield 253 mg of the title compound. 

'H NMR (400 MHz, DMSO-d) 8 ppm 0.84 - 0.97 (m, 3 H) 1.30 - 1.46 (m, 2 H) 1.49 - 1.63 

(m, 2 H) 3.15 (t, 2 H) 6.74 (dd, 1 H) 7.27 (m, 1 H) 7.48 (dd, 1 H) 

10 Step 5: 2-(ButyIamino)-5-fIuoro-A7-(3-methylpent-l-yn-3-yl)benzamide 
2-(Butylamino)-5-fluorobenzoic acid (60 mg, 0.284 mmol), DCM (4 ml), EDCI (60mg, 

0:312 mmol), HOBt (42 mg, 0.312 mmol), DIPEA (0.054 ml, 0.312 mmol) arid 3-

'methylpent-1 -yri-2-ariiine hydrochloride (30 mg, 0.225' mmol) were stirred at room' 1 ,T 

temperature for two hours. The reaction mixture was diluted with'DCM and washed with 
15 NajCba' solution, 1M HCl solution arid Water: The organic phase was dried and evaporated 

to dryness. The product was purified by preparative HPLC td yield 17 mg of the title 

compound. 
[H NMR (400 MHz, CDClrd) 8 ppm 6.94 (t, 3 H) 1.06 (t, 3 H) 1.36 - 1.49 (m, 2 H) 1.57 -

1;68 (in; 2 H) 1.71 (s, 3 H) 1.90 (m, 1 H) 2vl6(m, 1 H) 2.41 (s, l H) 3.09 (t, 2 H) 5.99 (br. 

20 s., 1 H) 6.53 - 6.68 (m, 1 H) 6.95 -7.11 (m, 2 H). 

EXAMPLE 103: 2-(EthyIamino)-iV-(3-ethylpent-l-yn-3-yl>5-fluorobenzamide r 

Step 1: Methyl 2-(ethylamino)-541uorpbehzoate 
Acetaldehyde (0.129 ml, 2.306 mmol), methyl 2-amino-5-fluorpbenzoate (300 mg, 1.774 

mmol), acetic acid, glacial (0.609 ml, 10.64 mmol) and 1,2-dichloroethmie (7.:5 ml) were; 

25 stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (1052 mg, 4.97 
mmol) was added and the reaction mixture was stirred at room temperature over three 

nights. Methanol .was added tp the reaction mixture and the mixture was washed once with 

NaHCOj splution. The w.ater,phase was extracted once with DCM, the organic, phases were 

combined and washed with brine and water. The organic phase was dried and evaporated to 

30 dryness to yield 328 mg of the title compound. 
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'H NMR (400 MHz, CDCl3kO 8 ppm 1.31 (t, 3 H) 3.20 (m, 2 H) 3.85 (s, 3 H) 6.52 - 6.68 

(m, 1 H) 7.04 - 7.18. (m, 1 H) 7.39 (br. s,, 1 H) 7.53 - 7.62 (m, 1 H). 

Step 2: 2-(Ethylamino)-5-fIuorobenzoic acid 
The mixture of methyl 2-(ethylamino)-5-fluorobenzoate (350 mg, 1.775 mmol), 

5 tetrahydrofuran (5 ml) and 2M NaOH solution (2.66 ml, 5.32 mmol) was stirred at 50°C 

until the starting material was consumed. Solvent was evaporated, water was added to the 
mixture and the mixture was acidified using IM HCl. The mixture was extracted three times 
with ethyl acetate. The ethyl acetate layers were combined, dried and evaporated to dryness 
to yield 256 mg of the title compound. 

10 *H NMR (400 MHz, CDC13-C/) 8 ppm 1.33 (t, 3 H) 3.26 (q, 2 H) 6.75 (m, 1 H) 7.18 (m, 1 H) 

7.68 (ni,' 1H) 8.68 (br. s., 2 H). : : 

Step 3: 2-(Ethylamino)-iV-(3-ethyIpent-l-yn-3-yI)-5-fluorobenzamide 
2-(Ethylamirid)r5-fIu'6robenz6i;c'acid (60 nigj 0.328 mmol), DCM (4 ml), EDCI (69 mg, 
0:360 rhmdl), HOBt'(49 mg, 0.360 mmol), DIPEA (0.063 ml, 0:360 mmol)ahd 3-ethylpent-

15 l-yri-2-amine hydrfcichloride (48 mg, 0.328 rrimol) were stirred at room temperature 
overnight. The reaction mixture was' diluted with DCM and washed with Na2C03 solution, 
IM HCl solution and water. The organic phase was dried and evaporated to dryness. The ' ~ 

product was purified by preparative HPLC to yield 19 mg of the title compound. 
lH NMR (400 MHz, CDCl3-^ 8 ppm 0.91-1.12 (m, 6 H) 1.26 (t, 3 H) 1.90 (m, 2 H) 2.24 

2b (ift, 2tt) 2.37 - 2:48 (s, 1 H) 3.13 (xii, 2 H) 5;94 (br. s., 1 H) 6.61 (m, 1 H) 6:87 (W:s:,T H); 

6.97-7.10 (m, 2 H). 

feXAMPLE 104: 5-Fluorb-^V-(2-methyIbut-3wyn-2-yl)-2-(3,3,3-
trifluoropropyIamihd)benzamide 

Step 1? Methyl 5-fluoro-2-(3,3»3-tFifluoropropyIaininp)benzpate 
25 3,3,3rTrifluoroprQpanal (1.77 ml, 20.4 mmol), methyl 2-axmnp-5-fluorobenzpate (2.88 g, 17 

rnmol), acetic acid, glacial (5.84 ml, 102 mmol) and 1,2-dichloroethane (70 ml) were stirred 
at room temperature for 15 minutes. Sodium triacetoxy borohydride (10.1 g, 47.6 mmol) 

was added and the reaction mixture was stirred at room temperature overnight. Methanol (50 

ml) was added. The reaction mixture was washed once with NaHCOs solution. The water 
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phase was extracted once with DCM, the organic phases were combined and washed with 

brine and water. The organic phase was dried and evaporated to dryness. The product was 
purified by flash chromatography to yield 1.6 g of the title compound. 

LC/MS [M+l] 266.1 

5 Step 2: 5-FIuoro-2-(3,3.3-trifluoropropylamino)benzoic acid 
A mixture of methyl 5-fluoro-2-(3,3,3-trifluoropropylamino)benzoate (2.16 g, 8.16 mmol), 
tetrahydrofuran (50 ml) and 5 M NaOH solution (16 mi, 80 mmol) was refluxed for 5 h. 

The solvent was evaporated. Water was added (10 ml) to the mixture and the mixture was 
acidified using IM HCL The formed precipitation was filtered, washed with water and dried 

10 in a vacuum oven. Yield 2.019 g. • • . 

*H NMR (400 MHz, DMSO-itfJ 8 ppm 2.60 (m, 2 H) 3.47 (t, 2 H) 6:79 (dd, i H) 7.31 (m, l 
H) 7.52 (dd, 'l H). ' '• ;-1" • • ' \ < 

Step 3: 5-Fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyIamino)benzamide 
5-Fluoro-2-(3,3,3-trifluoropropylamino)benzoic acid (2.0 g, 7.96 mmol), DCM (20 ml), 

15 EDCI (1.70 g, 8:76 nimbi), HOBt (0,32 g; 2.39 mmol), DIPEA'(2.77 ml, 15.9 mmol) and 
1,1-dimethyipropaFgylamirie (1:68 g, 8.76 iriiricil)'Were stirred at room temper^tiire' ' 

overnight';'The reaction mixture was washed With Na^CO* Solution and water. The organic 
phase was dried and evaporated to dryness. The product was purified by flash 

chromatography to yield 1.46 g of the title compound. ' 1 .... 

20 LH NMR (400 MHz/MeOD-^ 8 ppm 1.68 (s, 6 H) 2.36 - 2.59 (m, 2 H) 2.67 (s, 1 H) 3.44 (t, 

2 H) 6.71 (dd,' 1 R) 7.10 (in, 1 H) 7.27 (dd, l'H) 8.10 (br. s„ 1 H). : " 

EXAMPLE 105: 2-(Isobutylamino)-i\7-(2-methyIbut-3-yn-2-yl)-6-(trifiuoromethyI)-
nicotinamide 

Stepl: Ethyl 2-(isobutyIamino)-6-(trifluoromethyI)nicotinate . r 

25 Isobutyraldehyde (0.072 ml, 0.790 mmol), ethyl 2-amino-6-(trifluorpmethyl)nicotinate (185 
mg, Q.790 mmol), acetic acid, glacial (0.271 ml, 4.74 mmol) and 1,2-dichloroethane (5 ml) 

were stirred at room temperature for 10 minutes; Sodium triacetoxy borohydride (469 mg, 
2.212 mmol) was added and the reaction mixture was stirred at room temperature overnight. 
Isobutyraldehyde (0.072 ml) was added and the mixture was warmed for a day. 

30 Isobutyraldehyde was added again and the reaction mixture was warmed until the starting 
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material was consumed. Methanol was added to the reaction mixture and the mixture was., 

washed once with NaHCC>3 solution. The water phase was extracted once with DCM, the 
organic phases were'combined and washed with brine and water. The organic phase was 
dried and evaporated to. dryness. The product was purified by flash chromatography to yield 

.5 87 mg of the title compound. 
LC/MS [M+l] 291.1 

Step 2: 2-(IsobutyIamino)-6-(trifluoromethyl)nicotinic acid 
The mixture of ethyl 2-(isobutylamino)-6-(trifluoromethyl)nicotinate (87 mg, 0.300 mmol), 
tetrahydrofuran (10 ml) and 5M NaOH solution was refluxed for four hours and stirred at 

10 room temperature overnight. Solvents were evaporated, water was added to the mixture and 

the mixture was acidified using IM HCl. The mixture was extracted three times with DCM. 

The organic layers were combined; dried and evaporated to dryness to yield 58 mg of the 
title compound. ' ... .: . .. . .. . •, v , 
lH NMR (400 MHz, CDC13-^) 5 ppm 1.00 (d, 6 H) 1.96 (m,-1 H) 3.42 (t, 2 H) 6.79 - 6:92 

15 (hi, 1 H)7.98 (br. s., 1 H) 8.33 (d, 1 H). 
' i *'. ? ' ' ' '' ' 

Step 3: 2-(Isobutylamino)-iV-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)nicotinamide 
2-(Isobuiylanlino)-6-(trifluoromethyl)nic6tiiiic acid (58 mg, 0.'221 mmol), DCM (4 ml), 
EDCI (47 mg, 0.243 mmol), HOBt (33 mg, 0.243 mmol), DIPEA (0.077 ml, 0.442 mmol) 
arid 1,1 ̂ dimethylpropargylamine (20 mg, 0.243 mmol) were stirred ait room temperature' 

20 overnight. The reaction mixture was diluted with DCM and washed with Na2C03'solution, 
IM HCl solution and water. The organic phase was dried and evaporated to dryness. The 
pfoduct was purified by preparative HPLC to yield 26 mg of the title compound. 
lH NMR (400 MHz, CDCM 8 ppm 0.97 (d, 6 H) 1.74 (s, 6 H) 1.93 (m, 1 H) 2.41 (s, 1 H) 

3.32tdd, 2 H) 6.05 (br. s., 1 H) 6.76 (d, 1' H) 7.60 (d, 1 H) 8.17' (br. s., 1 H): • l ' ' ! : 

25 EXAMPLE 106: 2-(Isopropylamino)-Ar-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-
nicotinamide 

Step 1: Ethyl 2-(isopropyIamino)-6-(trif!uoromethyl)nicotinate 
2,2-Dimethoxypropane (0.630 ml, 5.12 mmol), ethyl 2-amino-6-(trifluoromethyl)nicotinate 

(200 mg, 0.854 mmol), trifluoroacetic acid (Q. 127 ml, 1.708 mmol) and DCM (10 ml) were 

30 stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (290 mg, 1,366 
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mmol) was added and the reaction mixture was stirred at room temperature over three 

nights. 2,2-Dimethhoxypropane (0.63 ml), trifluoroacetic acid (0.127 ml) arid sodium 
triacetoxy borohydride (290 mg) were added and the mixture was stirred at room " 
temperature overnight. 2,2-Dimethoxyproparie (1.26 ml) was added and the mixture was 

5 stirred overnight. Dimethoxypropane (1:26 ml) and sodium triacetoxy borohydride ( 54 mg) 
were added and the mixture was refluxed. 2,2-Dimethoxypropane, sodium 
triacetoxyborohydride and trifluoroacetic acid were added once more and the reaction 
mixture was stirred at room temperature overnight. The reaction mixture was diluted with 
DCM and washed with Na2C03 solution and brine. The organic phase was dried and 

10 evaporated to dryness. Toluene was added to the evaporation residue and solvents were 

evaporated once more. The product was purified by flash chromatography to yield 140 mg 

of the title compound. . . . . 
LC/MS~[M+i] 277.0 1 ... 

Step 2: 2»(Isopropylamin6)-6-(triflu0fomethyl)nicotinic!acid v" >" 
15 The mixture of ethyl 2-(isopropylamino)-6-(trifluoromethyl)niCotinate'(140 mg, 0:507 • . 

mmol), tetrahydrofuran (10 ml) and 5M NaOH solution (0.507 ml, 2.53 mmol) was refluxed 

until the starting material was consumed. Solvents were evaporated,- water was added to the 
mixture and the mixture was acidified using IM HCl. The mixture was extracted three times 
With DCM. The organic layers were Combined, dried and evaporated to dryness to yield 90 

20 iftg of the title compound. - - •' • 

'H NMR (400 MHz, CDCl3-<0 5 ppm 1.29 (d, 6iH) 4.32 - 4.51 (m, 1 H) 6.86 (d, 1 H) 7.73 

(br. I H) 8.27- 837 (m, 1 H). 

Step !3: 2-(Isopropylamino)-iV-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyI)nicotinamide 
'2-(fsoj3rbpyiainin0)-6-(tnflUoromethyl)hicotinic acid (81 mg, 0.326 mmol), DCM (4 ml), 

25 EDCI (69 nig, 0.359 mmol), HOBt (49 mg, 0.359 mmol), DEPEA; (0:114 mlj 0.6^3 mmol) 

and l',l-dimethylpropargylamine (0.038 ml, 0.359 mmol) were stirred at room temperature 

overnight/The reaction mixture was diluted With DCM and washed with Na2C03'solution, 

IM HCl solution and water. The organic phase' was dried and evaporated to dryness. The' 

prodiict was purified by preparative HPLC to yield 47 mg of the title compound. ' 

30 'H NMR (400 MHz, CDC13-CO 6 ppm 1.25 (d, 6 H) 1.74 (s, 6 H) 2.41 (s, 1 H) 4.31 (m, 1 H) 

6.08 (bf. s.; 1 H) 6.74 (d, 1 H)'7.61 (d, 1 H) 7.94 (d, 1 H). 
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EXAMPLE 107: 2-(Ethylamino)-iV-(2-methylbut-3-yn-2-yl)-6-(trifluorbmethyl)-
nicotinamide 

Step 1: Ethyl 2-(ethylamino)-6-(trifluoromethyl)nicotinate 
Acetaldehyde (0.308 ml, 5.52 mmol), ethyl 2-amino-6-(trifluoromethyl)nicotinate (323 mg, 

5 1,379 mmol), trifluoroacetic acid (0.205 ml, 2.76 mmol) and DCM (5 ml) were stirred at 
room temperature for 10 minutes. Sodium triacetoxy borohydride (819 mg, 3.86 mmol) was 
added and the reaction mixture was stirred at room temperature overnight. Acetaldehyde 
(0.5 ml) and sodium triacetoxy borohydride (146 mg) were added and the mixture was 
stirred at room temperature overnight. Acetaldehyde (0.308 ml) and trifluoroacetic acid 

10 (0.205 ml) were added again and the reaction mixture stirred at room temperature overnight. 
The reaction iftixtuVe was diluted with DCM and washed with f^COj solution. The water 
phase was extracted with DCM, the organic layers were combined, dried and evaporated to 
dryness. The product was purified by flash chromatography to yield 54 mg of the title 
compound. 

15 LC/MS [M+l] 263.0 

Step 2: 2-(Ethylamino)-6-(trifluoromethyl)nicotinic acid 
The mixture of ethyl 2-(ethylamino)-6-(trifluoromethyl)nieotinate (54 mg, 0.206 mmdl), 
tetrahydrofiiran (10 ml) and 5M NaOH solution (0.206 ml, 1.030 mmol) was refluxed until 
the starting material was Consumed. Solvent was evaporated1, water Was added to the mixture 

20 iarid the mixture Was acidified using IM HCl. The niixture was extracted three times With 

DCM: The organic layers were combined, dried and evaporated to dryness to yield 36 mg of 
the title compound. 
lH NMR (400 MHz, CDC13-CO 5 ppm 1.29 (t, 3 H) 3.61 (m, 2 H) 6.88 (d, I H) 7.82 (br. s., 1 

H) 8.32 (dd, 1 H). 

25 Step 3: 2-(EthyIamino)-A'-(2-methyIbut-3-yn-2-yl)-6-(trifIuoromethyl)nicotinamide 
2:(ethylamino)-6-(trifluoromethyl)hicotiriic acid (36 mg, 0.154 mmol), DCM (4 ml), EDCI 
(32 mg, 0 169 mmol), HOBt (23 mg, 0.169 mmol), DIPEA (0.054 ml, 0.307 mmol) and 1,1-

dimethylpropargylamine (0.018 ml, 0.169 mmol) were stirred at room temperature 

overnight. The reaction mixture was diluted with DCM and washed with Na2C03 solution, 

30 lM HCl solution and water. The organic phase Was dried and evaporated to dryness. The 
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product was purified by preparative HPLC to yield 32 mg of the title compound. 

'H NMR (400 MHz, CDCh-d) 8 ppm 1.24 (t, 3 H) 1.74 (s, 6 H) 2.41 (s, 1 H) 3.52 (m, 2 H) 

6.06 (br. s.,1 H) 6.77 (d, 1 H) 7.61 (d, 1 H) 8.08 (br. s,lH). 

EXAMPLE 108: 4-aert-Butylamino)-iV-(2-methyIbut-3-yn-2-yl)-2-
5 (trifluoromethyl)pyrimidine-5-carboxamide 

Step 1: Ethyl 4-(tert-butylamino)-2-(trifluoromethyl)pyrimidine-5-carboxyIate 
rert-Butylamine (1.238 ml, 11.78 mmol), ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-

carboxylate (0.3 g, 1.178 mmol) and ethanol (2 ml) were added to a microwave vial. The 
reaction mixture was irradiated at 160°C for 30 minutes at high absorbance. The reaction 

10 mixture was diluted with water and extracted twice with ethyl acetate. The organic layers 

were combined, washed with water, .dried and evaporated to dryness to yield 307 mg of the 

title compound. , . . . 

'H NMR (400 MHz, CDCM 8 ppm 1.41 (t, 3 H) 1.53 (s, 9 H) 4.39 (q, 2 H) 8.57 (br. s., 1 

H) 8.89 (d, 1 H): r '• • 

15 Step 2: 4-(tert-ButyIamino)-2-(trifluoromethyI)pyrimidine-5-carboxyHc acid 
The mixture of ethyl 4-(/^rr-butylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylate (307 

mg, i.054 mmol), tetrahydrofuran (10 ml) and 5M NaOH solution (1.054 ml, 5.27 mmol) 

was refluxed until the starting material was consuttied. Solvent was evaporated, water Was 
added to the mixture and the rnixture was acidified using IM HCl. The mixture Was 

20 extracted three times with DCM. The organic layers were combined, dried and evaporated to 

dryness. The product: Was purified by reverse phase flash chromatography to yield 239 mg-of 

the title compound. 

'H NMR (400 MHz, MeOD-rf) 8 ppm 1.54 (s, 9*H) 8.85 (s, 1 H). 

Step 3: 4-(tert-Butylamino)-A^-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)pyrimidine-

25 5-carboxamide 
4-(ferf-ButyIamino)-2-(trifluoromethyl)pyrimidine-5-carboxylic acid (50 mg, 0.190 mmol), 

DCM (4 ml), EDCI (40 mg, 0.209 mmol), HOBt (28 mg, 0.209 mmol), DIPEA (6.054 ml, 

0.307 mmol) arid 1,1-dimethylpropargylamine (0.066 ml, 0.380 mmol) were stirred at room 

temperature overnight. The reaction mixture was diluted with DCM and Washed With 
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Na2C03 solution, IM HCl solution and water. The organic phase was dried and evaporated 
to dryness. The product was purified by preparative HPLC to yield' 35 mg of the title 
compound. 

'H NMR (400 MHz, CDCl3-</) 8 ppm 1.50 (s, 9 H) 1.74 (s, 6 H) 2.43 (s, 1 H) 6.13 (br. s„ 1 
5 H) 8.36 (s, 1 H) 8.75 (br. s., 1 H). 

EXAMPLE 109: A'-(2-Methylbut-3-yn-2-yl)-4-(ter/-pentyIamino)-2-(trifluoromethyl)-
pyrimidine-5-carboxamide 

Step I: Ethyl 4-(tert-pentylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylate 
ferr-Amylamine (0.688 ml, 5.89 mmol), ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-

10 carboxylate. (0.3 g, 1.1,78 mmol) and ethanol (2 ml), were added to a microwave vial. The ; 

reaction mixture wa$. irradiated-at 160°C for 3d minutes at high absorbance. The reaction 
mixture was diluted with water and extracted twice with ethyl acetate. The organic layers 
were cpnibined, washed, with water, dried and evaporated, to dryness , to yield 292 mg of the 
title compound. 

15 'H NMR (400 MHz, CDCh-d) 8 ppm 0.91 (t, 3 H) 1.41 (t, 3 H) 1.49 (s, 6 H) 1.91 (m, 2 H) 

4.39 (m, 2 H) 8.53 (br. s.,' 1 H) 8.89 (d, 1 H). -

Step 2: 4-(ter^Pentylamino)-2-(trifluoromethyI)pyrimid!ne-5-carboxylic acid 
The iriixture of ethyl 4^(te^pentylaminb)^2-(trifltt0romethyl)pyrimidine-5-earboxylate (292 
mg, 0.956 mmol), tetrahydrofuran (10 ml) aind 5M NaOH solution (0.956 ml, 4:87 mmol) 

2d was refluxed until the starting material was consumed. Solvent was evaporated, water was. 
added to'the mixture and the mixture was acidified using IM HCl. The mixture was 

extracted three times with DCM. The organic layers were combined, dried and evaporated to 
dryness. The product was purified by reverse phase flash chromatography to yield 189 mg of 

the title compound. 

25 'H NMR (400 MHz, MeOD-d) 8 ppm 0.92 (t, 3 H) 1.49 (s, 6 H) 1.94 (q, 2'H) 8.85 (s, 1 H). 

Step 3: ;V-(2-MethyIbut-3-yn-2-yl)-4-(ter£-pentylamino)-2-(trifluoromethyI)pyrimidine-
5-carboxamide 
4-(/err-Pentylamiho)-2-(trifluoromethyl)pyrimidine-5-carboxylic acid (50 mg, 0.180 mmol), 

DCM (4 ml), EDCI (38 mg, 0.198 mmOl), HOBt (27 mg, 0.198 mmol), DIPEA (0.063 ml, 
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0.361mmol) and 1,1-dimethylpropargylamine (0.021 ml, 0.198 mmol) were stirred at room 
temperature overnight. The reaction mixture was diluted with DCM and washed with 
Na2C03 solution, IM HCl solution ahd water. The organic phase was dried and evaporated 
to dryness. The product was purified by preparative HPLC to yield 23 mg of the title 

5 compound. 

'H NMR (400 MHz, CDC13-J) 6 ppm 0.88 (t, 3 H) 1.45 (s, 6 H) 1.75 (s, 6 H) 1.88 (q, 2 H) 

2.43 (s, 1 H) 6.09 (br. s., 1 H) 8.35 (s, 1 H) 8.66 (br. s., 1 H). 

EXAMPLE 110: 4-(Isopropylamino)-iV-(2-methylbut-3-yn-2-yl)-2-(trifluoromethji)-
pyrimidine-5-carboxamide 

10 Step 1: Ethyl 4-(isqpropylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylate 
Isppropylamine (1.004 ml, 11.78 mmol.), ethyl 4-chloro-2-(trifluoFomethyl);pyrimidine-5-
carboxylate.(0.3 g, 1.178 mmol) and ethanol (2 ml) were added to a microwave vial.The. 

reaction mixture was irradiated at 160°C for 30 minutes at high absorbance. The reaction 

mixture was diluted with water and extracted twice with ethyl acetate. The organic layers 
15 were combined, washed with water, dried and evaporated to dryness. The product was , _ 

purified by flash chromatography to yield 174 mg of the title compound. 

'H NMR (400 MHz, CDCh-d) 5 ppm 1.29 (d, 6 H) 1.41 (t, 3 H) 4.31 - 4.53 (m, 3 H) 8.31 

(br. s., 1' H) 8.88 (d, 1 H). ' • 

Step 2: 4-(Isopropylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylic acid 
20 The mixture of ethyl 4-(isopropylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylate (174 

mg, 0.628 mmol), tetrahydrofuran (10 ml) and 5M NaOH solution (0.628 ml, 3:. 14 niriiol) 
was refluxed until the starting material was: consumed. Solvent was evaporated, water was 

added to the mixture and the mixtiire was acidified using IM HCl. The mixture was 
extracted three times with DCM. The organic Myers Were combined, dried and evaporated to 

25 dryness tO'yield 154 mg of'the. title compound. 

•H NMR (4b0 MHz, MeOD-rf) 8 ppm 131 (d, 6 H) 4.33 ,4.51 (m, 1 H) 8.84 (s, 1 H). 

Step 3: 4-(Isopropylamino)-iV-(2-methyIbut-3-yn-2-yI)-2-(trifluoromethyl)pyrimidine-
5-carboxamide 
4-(Isopropylarnino)-2-(trifluoromethyf)pyrimidine-5-carboxylic acid (50 mg, 0::201 mmol), 
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DCM (4 ml), EDCI (42 mg, 0.221 mmol), HOBt (30 mg, 0.221 mmol), DIPEA (0.070 ml, 
0.401 mmol) and 1,1-dimethylpropargylamine (0.023 ml, 0.221 mmol) were stirred at room 
temperature overnight. The reaction mixture was diluted with DCM and washed with 
Na2C03 solution, IM HCl solution and water. The organic phase was dried and evaporated 

5 to dryness. The product was purified by preparative HPLC to yield 44 mg of the title 
compound. 
lH NMR (400 MHz, CDCh-d) 8 ppm 1.28 (d, 6 H) 1.75 (s, 6 H) 2.44 (s, 1 H) 4.29 - 4.51 

(m, 1 H) 6.09 (br. s„ 1 H) 8.36 (s, 1 H) 8.61 (d, 1 H). 

EXAMPLE 111: 2-(fert-ButyIamino)-iV.(2-methylbut-3-yn-2-yl)-6-(trifluoromethyI)-
10 nicotinamide 

»' : • ' 1 '' . ':'t * ' • i • • , " ' '• 

Step 1:2-(terf-Butylamino)-6-(trifluoromethyl)nicotinonitrile 
ter/-Butylamine (1.562 ml, 14.86 mmol),. 2-chloro.-6-(trifluoromethyl)nicotinonitrile (307 

mg,. 1.486 mmcil) and ethanol.(2,ml) were added to a microwave vial. The;reaction mixture 
was irradiated at 160°C for 30 minutes at. The reaction mixture was diluted with water and 

15 extracted twice with ethyl acetate. The organic layers were combined, washed with water, 
dried and evaporated to dryness; The product was.purified by flash chromatography tp yield 
360 mg of the title compound. . , 

'H NMR (400 MHz, CDCh-d) 8 ppm 1.50 (s, 9 H) 5.25 (br. s„ 1 H) 6.90 (d, 1 H) 7.71 -

lM (m, 1H). ^ . 
' -I'M..• 

20 Step 2: 2-(terf-Butylamino)-6-(trifluoromethyl)nicotinic acid 
2:(^rr-Butylamino)-6-(trifluofomethyl)nicotinonitrile (360 mg, 1.480 mmol), potassium 
hydrOxide 45% aq. solution (5 ml) arid l-propanol (5 ml) were' added to a microwave vial. 
The reaction mixture was irradiated at I50°C for 45 minutes at high absorbance. The 
reaction mixture was diluted with water and solvent was evaporated. Water was'added to the 

25 evaporation residue and the mixture was acidified using concentrated HCl: The formed • 
precipitation was filtered and dried at 40°C overnight in a vacuum oven to yield the title 

compound. 

'H NMR (400 MHz, CDCl3-<0 8 ppm 1.51 (s, 9 H) 6.84 (d, 1 H) 7.99 (br. si, 1 H) 8.30 (dd, 

1H). : 
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Step 3: 2-(tert-ButyIamino)-Af-(2-methyIbut-3-yn-2-yI)-6-(trifIuoromethyl)-
nicotinamide 
2-(/ert-Butylamino)-6-(trifluoromethyl)nicotinic acid (50 mg, 0.191 mmol), DCM (4 ml), 

EDCI (40 mg, 0.210 mmol), HOBt (28 mg, 0.210 mmol), DIPEA (0.066 ml, 0.381 mmol) 
5 and 1,1-dimethylpropargylamine (0.022 ml, 0.210 mmol) were stirred at room temperature 

overnight. The reaction mixture was diluted with DCM and washed with Na2C03 solution, 
IM HCl solution and water. The organic phase was dried and evaporated to dryness. The 

product was purified by preparative HPLC to yield 22 mg of the title compound. 
lH NMR (400 MHz, CDClj-rf) 8 ppm 1.48 (s, 9 H) 1.74 (s, 6 H) 2.41 (s, 1 H) 6.03 (br.. s., 1 

10 H) 6.74 (d, 1 H) 7.59 (d, 1 H) 8.06 (br. s„ 1 H). 

EXAMPLE 112: 6-Chloro-2-(isopropylamino)-iV-(2-methylbut-3-yn-2-yI)nicotinamide 

Step 1: 6-Chloro-2-(isopropylamina)nicotinic acid. , : I 
Isppropylamine (0.887 ml, 10-42 mmol),2>6-dichloronicotLnic acid (200 mg,; 1.042 mmol) 
and NMP (2 ml) were added to a microwave reaction vial. The reaction mixture was,. .. . 

15 irradiated at 2Q0°C for 60 minutes at high absorbance. The-reaction mixture was diluted., 

with water and acidified using IM HCl solution. The formed precipitate was filtrated and 
washed with water. The precipitate was dried at 40°C overnight in a vacuum oven to yield 
19 mg of the title compound. , . . . • • . • . . ; . ( 

, t LC/MS [M+l] 215.0 ^ 

20 Step 2: 6-Chloro-2-(isopropylamino)-iV-(2-methyIbut-3-yn-2-yI)nicotinaiTiide 
6-Chloro-2-(isopropylamino)nicotinic acid (19 mg, 0.089 mmol), DCM (4 ml), EDCI (19 

mg, 0.097 mmol), HOBt (13mg, 0.097 mmol), DIPEA (0.031 ml, 0.177 mmol) and ,1,1-

dimethylpropargylamine (0.014 ml, 0.133 mmol) were stirred at room temperature fOi; few 
hours.' 1,1 -Dimethylpropargylamine (0.0,14 ml) was added and the mixture was stirred for a 

25 few mOre hours. The reaction mixture was diluted with DCM and washed with Na2C03 

solution, IM HCl solution and water. The organic phase was dried and evaporated to • 
dryness. The product was purified by preparative HPLC to yield 13 mg of the title 

compound. • • . • • 

'H NMR (400 MHz, DMSO-d) 8 ppm 1.18 (d, 6 H) 1.57 (s, 6 H) 3.13 (s, 1 H) 4.11 (m, 1 H) 

30 6.58 (d, 1 H) 7.98 (d, 1 H) 8.23 (s, 1 H) 8.43 (d, 1 H). 
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EXAMPLE 113: 6-ChIoro-2-(ethylamlno)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: 6-Chloro-2-(ethylamino)nicotinic acid 
Ethylamine hydrochloride (0L849 mg, 10.42 mmol), 2,6-dichloronicotinic acid (200 mg, 

1.042 mmol), triethylamine (i.452 ml, 10.42 mmol) and NMP (2 ml) were added to a 
5 microwave vial. The reaction mixture was irradiated at 200°C for 30 minutes at high 

absorbance. The reaction mixture was diluted with water and acidified using IM HCl 
solution. The formed precipitate was filtrated and washed with water. The precipitate was 
dried at 40°C overnight in a vacuum oven to yield 59 mg of the title compound. 

LC/MS [M+1J201.0 

10 Step 2: 6-Chloro-2-(ethylamino)-Ar-(2-methvibut-3-yn72-yI)nicotinamide 
6-Chloro-2-(ethylamino)nicotinic acid (50 mg, 0.249 mmol), DCM (4 ml), EDCI (53 mg, 
0i274 mmol), HOBt (37mg, 0.274 mmol), DIPEA (0.087 ml, 0.498 mmol) and 1,1-
dimethylpropargylamine (0.029 rill, 0.274 mmol) were stirred at room temperature for few 
hours. 1,1 -Dimethylpropargylamine (0.029 ml) was added and the mixture was stirred few 

15 more hours. The reaction mixture was diluted with DCM and washed with Na2C03 solution, 

IM HCl solution and water. The organic phase was dried and evaporated to dryness. The 
product was purified by preparative HPLC to yield 17 mg of the title compound. * 

*H NMR (400 MHz, DMSO-J) 6 ppm 1.15 (t, 3 H) 1.58 (s, 6 H) 3.12 (s, 1 H) 3.37 (m, 2 H) 
6.58 (d, 1 H) 7.96 (d, 1 H) 8.24 (s, 1 H) 8.47 (s, 1 H). 

20 EXAMPLE 114: 5-Fluoro-2-(isopropylainino)-iV-(2-methyIbut-3-yn-2-yI)-6-
morpholinonicotinamide 

Step 1: 2-ChIoro-5-fluoro-6-morpholinonicotinonitrile 
The, mixture of ,2,6-dichloror3-cyano-5-flupropyridine (1.03 g, 5.39 mmol) and acetonitrile 
(20 ml) was cooled down to 0°C and morpholine (1.411 ml, 16.18 mmol) and triethylamine 

25 (2.255 ml, 16.18 mmol) were added slowly. The reaction mixture was stirred at room, 
temperature for one hour. The mixture was evaporated to dryness, DCM was added and the 

organic phase was washed once with water and once with brine. The organic phase was 

dried and evaporated to dryness to yield 1.06 g of the title compound. 
!H NMR (400 MHz, DMSO-<0 5 ppm 3.64 - 3.75 (m, 8 H) 8.14 (d, 1 H). 
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Step 2:5-Fluoro-2-(isopropy!amino)-6-morpholinonicotinonitrile 
Isopropylamine (0.705 ml, 8.28 mmol), 2-chloro-5-fluoromorpholinicotinonitrile (200 mg, 
0:828 mmol) and NMP (2 ml) were added to a microwave vial. The reaction mixture was 
irradiated at 200°C for 60 minutes at high absorbance. The reaction mixture was diluted 

5 with DCM and washed several times with water. The product was evaporated to dryness and 

purified by flash chromatography to yield 174 mg of the title compound. 

LC/MS [M+l] 265.1 

Step 3: 5-Fluoro-2-(isopropylamino)-6-morphoiinonicotinic acid 
5-Fluoro-2-(isopropylamino)-6-morpholinonicotinonitrile (174 mg, 0.658 mmol), potassium 

10 hydroxide 45% aq. solution (5 ml) and 1-propanol (5 ml) were added to a microwave vial. 
The reaction mixture was irradiated at 150°C for 3 hours at high absorbance. The reaction 
mixture was diluted with Water aind'solvent Was evaporated. Water was added to the 

evaporation residue and' the mixture was acidified using concentrated HCl. The formed ' 

precipitation Was filtered and dried at 40QC overnight ih a vacuum oven to yield 19*7 mi of 

15 the title compound. ' 1 1 

1HNMR(400MHz,CDCl3-^5ppm 1.14-1.31 (m, 6 H) 3.69 -3.87 (m, 8 H)4.09-4.30 

(m, 1 H) 7.57 (hi. s., 1 H) 7.66 (d, 1 H). 

Step 4: 5-Fruor6-2-(isopropyiamiho)-iV-(2-methyibut-3-yh-2-yi)-6-morpholino-
nicdtinamide ' 

20 5-Fluoro-2-(isopropylamino)-6-morpholinonicotinic acid (50 mg, 0.141 mmol), DCM (4 
nil), EDCI (30 mg, 0.155 mmol), HOBt (21mg, 0.155 mmol), DIPEA (0.049 ml, 0.282 

mmol) and 1,1 -dimethylpropargylamine (0.016 ml, 0.155 mmol) were stirred1 at room 
temperature overnight. The reaction mixture was diluted with DCM arid Washed with ' 
Na2C03 solution, IM HCl solution and Water. The organic phase was dried and evaporated 

25 to dryness. The product was purified by preparative HPLC to yield 14 mg of the title 

compound. 

*H NMR (400 MHz, CDCI3-<f) 8 ppm 1.22 (d, 6 H) 1.71 (s, 6 H) 2.38 (s, 1 H) 3.56 - 3.68 

(m, 4 H) 3.72 - 3.87 (m, 4 H) 4-14 (dd, 1 H) 5.65 (s, 1 H) 7.12 (d, 1 H) 8.08 (d, 1 H). 

EXAMPLE 115:2V-(2-MethyIbut-3-yn-2-yI)-2-(tetrahydro-2H-pyran-4-ylamino)-6-

30 (trifluoromethyl)nicotinamide 
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Step 1:2-(Tetrahydro-2H-pyran-4-ylamino)-6-(trifluoromethyl)nicotinonitrile 
Tetrahydro-pyran-4-ylamine (0.301 ml, 2.90 mmol), 2-chloro-6-(trifluoromethyl)-
nicotiaonitrile (300 mg, L452 mmol) and ethanol (2 ml) were added to a microwave vial. 
The reaction mixture was irradiated at 160°C for 30 minutes. The reaction mixture was 

5 diluted with ethyl acetate and washed several times with water. The organic phase was 
evaporated to dryness and purified by flash chromatography to yield 281 mg of the title 

compound. 

'H NMR (400 MHz, CDCl3-<0 8 ppm 1.51 -1.73 (m, 2 H) 1.99 - 2.14 (in,'2 H) 3.56 (td, 2 

H) 3.97 - 4.10 (m, 2 H) 4.17 - 4.35 (m, 1 H) 5.44 (d, 1 H) 6.96 (d, 1 H) 7.78 - 7.88 (m, 1 H). 

10 Step 2: 2-(Tetrahydro-2H-pyrah-4-yIamino)-6-(trifluoromethyl)nicotinic acid 
2-(Tetr^ydria-2H-ffyrM-4-yIaihiho)-6-(trifluorbmethyl)niC6tinbmtriIe (141 mg, 0420 
mmol), potassium hydroxide 45% aq. solution (5 ml) and11-propanol (5 ml) were refluxed 
for s'everal hoiirs until the starting material was consumed. The' reaction mixture wis diluted 
with water and solvent was evaporated. Water was added to tH6 evaporation residue and the 

15 mixture Was acidified using concentrated HC1V The formed precipitation was filtered and 
dried at 40°C overnight in a vacuum oven to yield 164 mg' of the title compound. 
LC/MS [M+l] 291.1 

Step 3: iV-(2-Methylbut-3-yn-2-yI)-2-(tetrahydro-2H-pyran-4-ylamino)-6-
(trifluoromethyl)nicotinamide 

20 2-(Tetrahydro-2H-pyrani4-ylamino)-6-(trifluoromethyl)nicotinic acid (81 mg, 0.279 mmol), 
DCM (4 ml), EDCI (59 mg, 0.307 mmbl), HOBt (41 mg; 0.307 mmol), DIPEA (0.097 ml, 
0.558 mmol) and 1,1-dimethylpropargylamine (0.032 ml, 0.307 mmol) Were stirred at room 
temperature overnight. The reaction mixture was diluted with DCM and washed with 
N&IC€>3 solution, lM HCl solution and Water The Organic phase was dried and evaporated 

25 to dryness. The product waspurified by preparative HPLC to yield 43 mg of the title 

compound. • ' 

NMR (400 MHz, CDCh-d) 8 ppm 1.51-1.68 (m, 2 H) 1.75 (s, 6 H) 2.04 (m, 2 H) 2.42 

(s, 1 H) 3.56 (td, 2 H) 3.98 (m, 2 H) 4.13 - 4.30 (m, 1 H) 6.11 (br. s., 1 H) 6.80 (d, 1 H) 7.64 

(d, 1 H) 8.11 (d, 1 H>-

30 EXAMPLE 116:7V-(2-Methylbut-3-yn-2-yI)-2-((tetrahydro-2H-pyran-4-yI)methyl-
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amino)-6-(trifluoromethyl)nicotinamide 

Step 1: 2-((Tetrahydro-2H-pyran-4-yi)methyIamino)-6-(trifluoromethyl)nicotinonitrile 
4-Aminomethyltetrahydropyran hydrochloride (440 mg, 2.90 mmol), 2-chloro-6-

(trifluoromethyl)nicotinonitrile (200 mg, 0.968 mmol), triethylamine (0.405 ml, 2.90 mmol) 
5 and NMP (2 ml) were added to a microwave vial. The reaction mixture was irradiated at 

200°C for 30 minutes at high absorbance. The reaction mixture was diluted with DCM and 
washed several times with water. The organic phase was evaporated to dryness and purified 
by flash chromatography to yield 207 mg of the title compound. 

'H NMR (400 MHz, CDCI3-J) 5 ppm 1.30 - 1.52 (m, 2 H) 1.62 - 1.76 (m, 2 H) 1.83 - 2.02 

10 (m, 1 H) 3.31 - 3.52 (m, 4 H) 3.92 - 4.07 (m, 2 H) 5.63 (t, 1 H) 6.94 (d, 1 H) 7.75 - 7.86 (m, 
1H). 

Step 2: 2-((Tetrahydro-2H-pyran-4-yl)methylamino)-6-(trifluoromethyI)nicotinic acid 
2-((Tetrahydro-2H-pyran-4-yl)methylamino)-6-(trifluOromethyl)flicotinonitfile (207 mg, 
0.726 mmol), potassium hydroxide 45% aq. solution (5 ml) and 1-propanOl (5 ml) were' 

15 refluxed for several hours until the starting material was consumed. The reaction mixture 

was diluted with water and solvent was evaporated. Water was added to the evaporation 

residue, the mixture was acidified using concentrated HCl and extracted with ethyl acetate. 

The organic phase was evaporated to dryness and purified by flash chromatography to yield 

44 mg of the title compound. 

20 'H NMR (400 MHz, CDCI3-J) 8 ppm 1.36 - 1.54 (m, 2 H) 1.70 (m, 2 H) 1.83 - 2.05 (m, 1 

H) 3:35 - 3.56 (m, 4 H) 4.04 (m, 2 H) 6.88 (d, 1 H) 8.06 (t, 1 H) 8.26 - 8.39 (m, 1 H). 

Step 3: A7-(2-Methylbut-3-yn-2-yI)-2-((tetrahydro-2H-pyran-4-yl)methyIamino)-6-
(trifluoromethyl)nicotinamide 
2-((Tetrahydro-2H-pyran-4-yl)methylaminO)-6-(trifluoromethyl)nicotmic acid (44 mg, 0.145 

25 mmol), DCM (4 ml), EDCI (30 mg, 0.159 mmol), HOBt (21mg, 0.159 mmOl), DIPEA 

(0.050 ml, 0.289 mmol) and 1,1-dimethylpropargylamine (0.017 ml, 0.159 mmol) were 
stirred at room temperature overnight. The reaction mixture was diluted with DCM and 
washed with Na2C03 solution, IM HCl solution and water. The organic phase was dried and 

evaporated to dryness. The product was purified by preparative HPLC to yield 36 mg of the 

30 title compound. 
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'H NMR (400 MHz, CDC1 Td) 8 ppm 1.26 - 1.49 (m, 2 H) 1.63 -1.80 (m, 8 H) 1.82 - 1.96 

(m, 1 H) 2.42 (s, 1 H) 3.29- 3.49 (m, 4 H) 3.97 (dd, 2 H) 6.09 (br. s., 1 H) 6.79 (d, 1 H) 7.62 
(d, I H) 8.25 (t, 1 H). 

EXAMPLE 117: 2-(CycIopropylamino)-2V-(2-methylbut-3-yn-2-yl)-6-(trifIuoromethyl)-

5 nicotinamide 

Step 1: 2-(CycIopropylamino)-6-(trifluoromethyl)nicotinonitriIe 
Cyclopropylamine (1.011 ml, 14.52 mmol), 2-chloro-6-(trifluoromethyl)nicotinonitrile (300 
mg, 1.452 mmol) and ethanol (2 ml) were added to a microwave vial. The reaction mixture 
was irradiated at 160°C for 30 minutes at high absorbance. The reaction mixture was diluted 

10 with ethyl acetate and washed several times with water. The organic phase was evaporated 

to dryness and purified by flash chromatography to yield 395 mg of the title compound, 

'H NMR (400.MHZ, CDCIJ-^0 8 ppm 0.56 - 0.69 (m, 2 H) 0.85 - 0,96 (m, 2 H) 2.92 (m, 1 

H) 5.58 (br. s., 1 H) 6.99 (d, 1 H) 7.75 - 7.87 (m, 1 H). 

Step 2:2-(Gyclopropylamino)-6-(trifluoromethyl)nicotinic acid 
15 2-(Cyclopropylamino)-6-(trifluoromethyl)nicotinonitrile (295 mg, 1.298 mmol), potassium 

hydroxide 45% aq. solution (10 nil) and 1-propariol (10 ml) were added to a microwave vial. 
The reaction mixture was irradiated at 1'55°C for 30-45 minutes at high absorbance. The 

reaction mixture was diluted with wafer and solvent was evaporated. Water was added to the 
evaporation residue and the mixture was acidified using concentrated'HCl'. The formed 

20 precipitation was filtered' and dried at 40°C overnight in a vacuum oven to yield 315 mg of 

the title compound.: 
lH NMR (400 MHz, CDCh-d) 8 ppm 0.49 - 0.65 (m, 2 H) 0.79 - 0.94 (m, 2 H) 3.00 (m, i 

H) 6.^4 (d, 1 H) 7.91 (br. s., 1 H) 8.31 (dd, 1 H). 

Step 3: 2-(Cyclopropylamino)-iV-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-

25 nicotinamide 
2-(Cyclopropylamino)-6-(trifluoromethyl)nicOtinic acid (80 mg, 0.325 mmol), DCM (4 ml), 

EDCI (69 mg, 0.357 mmol), HOBt (48mg, 0.357 rttmol), DIPEA (0.113 ml, 0.650 mmol) 
and 1,1-dimethylpropargylamine (0.038 ml, 0.357 mmol) were stirred at room temperature 

overnight. The reaction mixture was diluted with DCM and washed with NaaCOs solution, 
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IM HCl solution and water. The organic phase was dried and evaporated to dryiiess. The 
product was purified at first by flash chromatography and finally by preparative HPLC to 
yield 13 mg of the title compound. 
lH NMR (400 MHz, CDCl3-J) 6 ppm 0.46 - 0.61 (m, 2 H) 0.73 - 0.87 (m, 2 H) 1.73 (s, 6 H) 

5 2.41 (s, 1 H) 2.92 (m, 1 H) 6.06 (br. s., 1 H) 6.84 (d, 1 H) 7.61 (d, 1 H) 8.16 (br. s., 1 H). 

EXAMPLE 118: 2,3-Dimethyl-iV-(2-methyIbut-3-yn-2-yl)-lH-indoIe-7-carboxamide 

Step 1:2,3-Dimethyl-lH-indole-7-carboxylic acid 
2-Butanone (2.375 ml, 26.5 mmol) was added slowly to the mixture of 2-hydrazinobenzoic 

acid hydrochloride (5 g, 26.5 mmol) and acetic acid (50 ml). The reaction mixture was 
10 refluxed for 3.5.hours, arid cooled down to room temperature. Solvent was evaporated and 

ethyl acetate (50 ml) and water (50 ml) was added to the mixture. The layers were separated 

and the organic layer was eyaporated to dryness. The product was crystallised from ethanol 

to. yield ! .702 g of the title product. , . . . > ; . . . 

'H NMR (400 MHz, DMSO-4) 5 ppm 2.17 (s, 3; H) 2.37 (s„3 H) 6.92 - 7.15,(m, .1 H).7.63 

15 (d, 2 H) 10.55 (br. s„ 1 H) 12.85 (br. s., 1 H). 

Step 2: 2,3-Dimethyl-Ar-(2-methylbut-3-yn-2-yI)-lH-indoIe-7-carboxamide 
2,3-Dimethyl-1 H-indole-7-carboxylic acid (100 mg, 0.529 mmol), DCM (4 ml), EDCI (111 

mg, 0.581 mmol),'HOBt (79 mg, 1.057 mmol), DIPEA (0.184 nil, 1.057 mmol) and 1,1-
dimethylpropargylamine (48 Wig, 0.581 mmol) were stirred at room temperature overnight. 

20 The reaction mixture was diluted with DCM and Washed With Na^COj solution, 1M HCl 
solution and Water. The organic phase Was dried and evaporated to dryness. The product was 

crystallised from the mixture of acetortitrile and water to yield 43 mg of the title compound. 
aH NMR (400 MHz, CDCM 6 ppm 1.79 (s, 6H) 2.23 (d, 3 H) 2.37 (d, 3 H) 2.41 (s, 1 H) 

6.36 (br: s., 1 H) 7.04 (t, 1 H) 7.21 (dd, 1 H) 7.61 (d, 1 H) 9.94 (br. s., 1 H). : 

25 EXAMPLE 119: iV-(3-Ethylpent-l-yn-3-yl)-lH-indole-7-carboxamide 

Step 1:5- iV-(3-Ethylpent-l-yn-3-yl)-lH-indole-7-carboxamide . . 
lH-Indole-7-carboxylic acid (100 mg, 0.621 mmol), dichloromethane (3 ml), l-(3- . -

dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (143 mg, 0.745 mmol),, 1- , 

hydrpxybenzotriazole (84 mg, 0.621 mmol), /V,A^-diisopropylethylamine; DIPEA (0.324 ml, 
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1.862 mmol) and 3-ethylpent-l-yn-3-amine hydrochloride (119 mg, 0.807 mmol) were 
stirred at room temperature overnight. The reaction mixture was washed once with water. 
The organic phase was dried and evaporated to dryness. The product was purified by flash 
chromatography to yield 139 mg of the title compound. 

5 'H NMR (400 MHz, CDCh-d) 8 ppm 1.07 (t, 6 H) 1.98 (m, 2 H) 2.31 (m, 2 H) 2.45 (s, 1 H) 

6.29 (br. s., 1 H) 6.56 (dd, 1 H) 7.11 (t, 1 H) 7.28 - 7.37 (m, 2 H) 7.80 (dt, 1 H) 10.30 (br. s., 
1 H). 

EXAMPLE 120: iV-(3-EthyIpent-l-yn-3-yl)-l,2,3,4-tetrahydroquinoline-8-carboxamide 

l,2,3,4-Tetrahydroquinoline-8-carboxylic acid (100 mg, 0.564 mmol), dichloromethane (3 

10 ml), l-(3-dimethylanjinopropyI)-3-ethyIcarbodiimide hydrochlpri.de ,(130 mg, 0.677 mmol), 
,1-hydroxybenzptriazpie (76 mg,,0.564 mmol), A^,//-diisopropylethylamine; DIPEA (0.295 
ml, 1.693 mmol) and 3-ethylpent-l -yn-3-amine hydrochloride? (108 mg, 0.764 mmol) were 

stinred at room temperature overnight. The reaction mixture was washed once with water. 
The organic phase was dried and evaporated to dryness. The product .was purified by flash 

15 chromatography to yield 80 mg of the title compound. 

'H NMR (400 MHz, CDCI3-J) 8 ppm 1.03 (t, 6 H) 1.81 - 2.01 (m, 4 H) 2.24 (m, 2 H) 2.39 

(s, 1 H) 2.76 (t, 2 H) 3.28 - 3.41 (m, 2 H) 5.93 (br. s., 1 H) 6.38 - 6.48 (m, 1 H) 6.98 (m, 1 
H) 7.13 (dd, 1 H) 7.45 - 7.74 (m, 1 H). 

EXAMPLE 121:2-(3-Fluorophenylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 

20 Step 1: Methyl 2?(3-fluorophenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (500 mg, 3.22 mmol) and 3-fluoroaniline (716 mg, 6.45 
mmol) were mixed and heated in a microwave oyen at 120 °C for 20 minutes. The reaction 
mixture was then dissolved in DCM and washed with 2 x water. The organic phase was 
dried and concentrated. 639 mg of the title compound was obtained. 

25 ?H NMR (400 MHz, CDCh-d) 8 ppm 3.95 (s, 3 H) 6.71-6.77 (m, 1H) 6.78 (dd, 1 H) 7.23 -
7.31 (m, 2 H) 7.81 - 7,87 (m, 1 H) 8.26 (dd, 1 H) 8.42 (dd, 1 H) 10.32 (br. s., 1 H). 

Step 2: 2-(3-Flubrophenylairiino)nicotiiiic acid 
Methyl 2-(3-fluorophenyiaminp)nicotinate (639 ing, 2.60 mmpl) and potassium hydroxide 

(437 mg, 7.79 rnmol) in methanol (9 ml) and water (2 ml) were stirred at room temperature 
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for 5 h. Methanol was evaporated, the mixture was diluted with water and the pH was 
adjusted to 2 by addition of 2 M HCl. The aqueous solution was extracted three times with 

EtOAc. The combined organic phases were dried and concentrated. 538 mg of the title 
compound was obtained. 

5 *H NMR (400 MHz, DMSO-40 8 ppm 6.77 - 6.86 (m, 1 H) 6.94 (dd, 1 H) 7.29 - 7.37 (m, 2 
H) 7.91 - 7.97 (m, 1 H) 8.28 (dd, 1 H) 8.45 (dd, 1 H) 10.61 (s, 1 H) 13.70 (br. s., 1 H). 

Step 3:2-(3-FIuorophenylamino)-Ar-(2-methyIbut-3-yn-2-yl)nicotinamide 
2-(3-Fluorophenylamino)nicotinic acid (538 mg, 2.317 mmol), EDCI (533 mg, 2.78 mmol), 

HOBt (94 rag, 0.695 mmol), DIPEA (1.211 ml, 6.95 mmol) and 1,1-

10 dimethylpropargylamine (0.293 ml, 2.78 mmol) in DCM (10 ml) were stirred at room 
temperature overnight. The mixture was washed twite with water, dried and concentrated. 

The crude product was purified by flash chromatography. 310 mg Of the title compound Was 

obtained: v : 

!H NMR (400 MHz, CDC13) 5 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6.16 (br. s„ 1 H) 6.67 - 6.75 

15 (m, 2 H) 7.20-7:28 (m, 2 H) 7.67 (dd, 1 H) 7:78 (dt, 1 H)8:35 (dd, 1 H) 10.50 (br. s.,1 H). 

EXAMPLE 122: 2-(2-Fluorophenylairano)-iV-(2-methyIbut-3-yn-2-yI)iticotinamide 

Step 1: Methyl 2-(2-fluorophenyIamino)nicotinate 
A mixture of 2-fluorpnicotinic acid methyl ester (500 mg, 3.22 mmol) and 2-fluoroaniline 
(716 mg, 6.45 mmol) was heated in a microwave oven at 120 °C for 30 minutes. The. 

20 reaction mixture was then dissolved in DCM and washed with 2 x water, The organic phase 

was dried and concentrated. Diethyl ether was added and the precipitate was filtered off. 502 
mg of the title compound was obtained. 

?Ii NMR (400 MHz, CDCls) 5 ppm 3.95 (s, 3 H) 6.77 (dd, 1 H) 6.95 - 7.02 (m, 1 H) 7.10 -
7.17 (m, 2 H) 8.26 (dd, 1 H) 8.40 (dd, 1 H) 8.55 (td, 1 H) 10.37 (br. s„ 1 H). 

• j 

25 Step 2: 2-(2-Fluorophenylamino)nicptmic acid 
A mixture of methyl 2-(2-fluorophenylamino)nicotinate (502 mg, 2.039 mmol) and 

potassium hydroxide (343 mg, 6.12 mmol) in methanol (8 ml) and water (2 ml) was refluxed 
for 1 h. Methanol was evaporated, the mixture was diluted with water and the pH was 

adjusted to 2 by addition of 2 M HCl. The solution was extracted with EtOAc x 3. The 
30 combined Organic phases were dried and concentrated. 419 mg of the title compound was 
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obtained. 
'H NMR (400 MHz, DMSO-cfe) 5 ppm 6.94 (dd, 1 H) 7.00 - 7.07 (m, 1 H) 7.19.(t, 1 H) 7.27 
(ddd, 1 H) 8.29 (dd, 1 H) 8.43 (dd, 1 H) 8.58 (td, 1 H) 10.65 (d, 1 H) 13.70 (br. s., 1 H). 

Step 3: 2-(2-FIu6r6phenylaminb)-A^-(2-methyIbut-3i-yn-2-yl)nicotinamide 
5 2-(2-Fluorophenylamino)nicotinic acid (0.419 g, 1.804 mmol), EDCI (415 mg, 2.165 

mmol), HOBt (73 mg, 0.541 mmol), DIPEA (0.943 ml, 5.41 mmol) and 1,1-
dimethylpropargylamine (0.228 ml, 2.165 mmol) in DCM (10 ml) were stirred at room 
temperature overnight. The. mixture was washed twice with water, dried and concentrated. 

The crude product was purified by flash chromatography. 201 mg of the title compound was 

10 obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 1.78 (s, 6 H) 2.42 (s, 1 H) 6.17 (br. s., 1 H) 6.72 (dd, 1 
k) 6$3 - 7.01 (m, 1 H) -7:07 ^ 7.15 (m, 2 H) 7:68 (dd, 1 H) 8.33: (m, 2 H)-10.33; (br.'s.,11H-) 

EXAMPLE 123: 2-(4,4-DifIuorocyclohexylamino)-Ar-(2-methylbut-3-yn-2-
yl)nicotinamide 

15 Step 1: Methyl2-(4,4-difluorocyclohexylarnino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.30 g, 1.934 mmol), 4,4-difluorocyclphexylamine 
hydrochloride. (0.332 g, 1.934 mmol) and triethylamine (0,539 ml, 3.87 mmol) in ACN (3 
ml) were heated in a microwave oven at 1.25 °C for 3 h. The formed precipitate was filtered 

off and rinsed with ACN. The filtrate was concentrated, some diethyl ether was added, and 

20 the precipitate was filtered off. The filtrate was concentrated which yielded. 404 mg of the, 

title compound., : 

Step 2: 2-(4,4-Difluorocyclohexylamino)nicotinlc acid 
Methyl 2-(4,4-difluorocyclohexylamino)nicotinate (0.404 g, 1.495 mmol). and potassium 

hydroxide (0.252 g, 4.48 mmol) in water (2 .ml) and methanol (8 ml) were stirred at room 
25 temperature overnight. Methanol was evaporated, the riiixtiire was diluted with water and 

the pH was adjusted to 2 by addition of 2 M HCl: The solution was extracted 3 times With 
EtOAc. The combined organic phases were dried and concentrated. 328 mg of the title ' 

compound was obtained. 
'H NMR (400 MHz, DMSO-4) 8 ppm 1.42 - 1.67 (m, 2 H) 1.89 - 2.13 <m, 6 H) 4.15 (ni, 1 

30 H) 6.63 (dd, 1 H) 8.10 (dd, l H) 8.14 (m, 1 H)'8.27 (dd, 1 H) 13.48 (br. s„ 1 H). •; 
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Step 3: 2-(4,4-DifluorocycIohexyIamino)wV-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(4,4-Difluorocyclohexylamino)nicotinic acid (0.328 g, 1.280 mmol), EDCI (0.294 g, 
1.536 mmol), HOBt (0.052 g, 0.384 mmol), DIPEA (0.669 ml,. 3.84 mmol) and. 1,1-

dimethylpropargylamine (0.162 ml, 1.536 mmol) in DCM (8 ml) were stirred.at room 
5 temperature over weekend. The mixture was washed twice with water, dried and 

concentrated. The crude product was purified by flash chromatography. 288 mg of the title 
compound was obtained. 
[H NMR (400 MHz, CDC13) 8 ppm 1.73 (m, 8 H) 1.81 - 2.01 (m, 2 H) 2.02 - 2.22 (m, 4 H) 

2.40 (s, 1 H) 4.03 - 4.25 (m, 1 H) 6.02 (br. s., 1 H) 6.48 (dd, 1 H) 7.52 (dd, 1 H) 8.12 (d, 1 
10 H) 8.20 (dd, 1 H). 

EXAMPLE 124: 5-Bromo-A?-(2-methyIbut-3-yn-2-yl)-2-(propylamino)benzamide 

Step 1: Methyl 5-bromo-2-(propylamino)benzoate 
Methyl 2-amino-5-bromobenzoate (0.5 g, 2.173. mmol) was dissolved in dichloroethane (15 

.ml). The solution was cooled to 0 °C. Acetic acid (0.311 ml, 5.43 mmol), propionaldehyde 
15 (0.166 ml, 2.282 mmol) and sodium triacetoxy borohydride (0.921 g, 4.35 mmol) were . 

added. The reaction mixture was stirred at room temperature for 3 h. It was cooled to 0 °C 

followed by addition of water (15 ml). The organic phase was washed with 1 M Na2C03,and 
brine, and. was then dried and concentrated. 527 mg of the title compound was, obtained. . 

'H NMR (400 MHz, CDC13) 8 ppm 0.97 - 1.05 (m, 3 H) 1.70 (sxt, 2 H) 3.13 (td, 2 H) 3.85 
20 (s, 3 H) 6.56 (d, 1 H) 7.38 (m, 1 H) 7.69 (br. s., 1 H) 7.98 (d, 1 H). 

Step 2: 5-Bromo-2-(propylamino)benzoic acid 
Methyl 5-bromo-2-(propylamino)benzoate (0.527 g, 1.937 mmol) and potassium hydroxide 
(0.326 g, 5.81 mmol) in methanol (8 ml) and water (2 ml) were refluxed for 8 h.,Methanol 

was evaporated, the mixture was diluted with water and the pH was adjusted to 2 by 
25 addition of 2 M HCl. The solution was extracted three times with EtOAc. The combined 

organic phases were dried and concentrated. 454 mg of the title compound was obtained. 

'H NMR (400 MHz, DMSO-4) 8 ppm 0:94 (t, 3 H) 1.59 (sxt, 2 H) 3:13 (t, 2 H) 6.72 (d, 1 

H) 7.47 (dd, 1 H) 7.83 (d, 1 H). 

Step 3: 5-Bromo-iV-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide 
30 5-Bromo-2-(propylamino)benzoic acid (450 mg, 1.743 mmol), EDCI (401 mg, 2.092 
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mmol), HOBt (70.7 mg, 0.523 mmol), DIPEA (1.215 ml, 6.97 mmol) and 1,1-
dimethylpropargylamine (0.22O ml, 2.092 mmol) in DCM (8 ml) were stirred at room 
temperature overnight. The mixture was washed twice with water, dried arid concentrated. 
The crude product was purified by flash chromatography. 318 mg of the title compound was 

5 obtained. 
lH NMR (400 MHz, CDCI3) S ppm 1.00 (t, 3 H) 1.68 (sxt, 2 H) 1.74 (s, 6 H) 2 .40 (s, 1 H) 
3.08 (td, 2 H) 5.99 (br. s., 1 H) 6.56 (d, 1 H) 7.34 (dd, 1 H) 7.37 (d, 1 H) 7.50 (br. s., 1 H). 

EXAMPLE 125: iV-(2-Methylbut-3-yn-2-yl)-2-(l,i,l-trifluoro-2-methylpropan-2-
ylamino)nicotinamide 

10 Step 1: Methyl 2-(l,l,l-trifluoro-2-methylpropan-2-ylamino)nicotinate 
A mixture pf 2-fluoronicotinic acid methyl ester (0.4 g, 2.58 mmol) and 2,2,2-trifluoro-l,l-
dimethyl-ethylamine (0.888 ml, 7.74 mmol) was heated in a microwave oven at 15.0 °C for 
13 h. The reaction mixture:was then dissolved in DCM and washed twice with water. The 
organic phase was dried and concentrated. The crude product was purified by flash 

15 chromatography. 89 mg of the title compound was obtained. 
lH NMR (400.MHz, CDCI3) S ppm 1.74 , 1.77 (m, 6 H) 3.88 (s, 3 H) 6.59 (dd,.l H) 8.13 

(dd, 1 H) 8.25 (dd, 1 H) 8.50 (br. s., 1 H). 
' ' r . : . 

Step 2: 2-(l,l,l-Trifluoro-2-methylpropan-2-ylamino)nicotinic acid 
Methyl 2-(l,l,l-trifluoro-2-methylpropan-2-ylamino)nicotinate (89 mg, 0.339 mmol) and 

20 potassium hydroxide (57 1 mg, 1.018 mmol) in methanol (2 ml) and water (0.5 ml) were 

stirred at room temperature overnight. Methanol was evaporated, the mixture was diluted 
Wittfwater and the pH was adjusted to 2 by addition of 2 M HCl. The solution was extracted 
three times With EtOAc. The combined organic phases were.driesd and.concentrated. 77 mg 
of. the title compound Was obtained. 1. • : 

25 Step 3: jV-(2-Methylbut-3-yn-2-yl)-2-(l,l,l-trifluoro-2-methylpropan-2-ylamino)- , 

nicotinamide . 
2-(l,l,l-Trifluoro-2-methylpropan-2-yIamino)nicotinic acid (77 mg, 0.310 mmol), EDCI 

(71 mg, 0.372 mmol), HOBt (13 mg, 0.093 mmol), DIPEA (0.162 ml, 0.931 mmol) and 1,1-

dimethylpropargylamine (0.039 ml, 0.372 mmol) in DCM (5 ml) were stirred at room • 
30 temperature overnight. The mixture was washed twice with water, dried and concentrated. 
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The crude product was purified by preparative HPLC. 41 mg of the title compound was 
obtained. ' 
'H NMR (400 MHz, CDCI3) 8 ppm 1.72 (d, 6 H) 1.74 (s, 6 H) 2.40 (s, 1 H) 6.07 (br: s., 1 H) 

6.55 (dd, 1 H) 7.54 (dd, 1 H) 8.18 (dd, 1 H) 8.38 (s, 1 H). 

5 EXAMPLE 126: iV-(2-MethyIbut-3-yn-2-yl)-4-(propyIamino)thiophene-3-carboxamide 

Step 1: Methyl 3-((2-methoxy-2-oxoethyl)thio)propanoate 
To a solution of methyi 2-mercaptoacetate (50.0 g, 0.47 mol) and methyl acrylate (44.7 mL, 

0.49 mmol) in DCM (500 mL) at 0 °C was added piperidine (3 drops) and stirred at rt for 1 
h. The reaction mixture was quenched with water and extracted with DCM. The organic 

10 layer was washed with water, dried (anhyd. NaiSQ-O and concentrated under reduced 

pressure to give the title compound as colourless oil. Yield: 80.9 g. 
'H-NMR (400 MHz, CDCla): 8 3.75 (s, 3H), 3.70 (s, 3H), 3.26 (s, 2H), 2.91 (t, 2®;, 2.66 {t, 

2H). ... . 

Step 2: Methyl 4-oxotetrahydrothiophene-3-carboxylate 
15 To a suspension of NaOMe (10.16 g, 187.5 mmol) in THF (100 mL) was added a solution of 

methyl 3-((2-methoxy-2-oxoethyl)thio)pro'panoate (30.0 g, 156.3 mmol) in THF (50 mL) 

and refluxed for 2 h. The reaction mixture was poured into ice water and acidified with IN 

HCl arid extracted with DCM. The organic layer was washed with water, dried (anhyd: 
Na2S04) and concentrated under reducedpressure. The crude residue was purified by flash 

20 chromatography over silica gel using hexane- EtOAc (10%) as the eluent to give the title 

compound as a colourless oil. Yield: 10.2 g. 
'H-NMR (400 MHz; CDC13): 8 4.03 (bs, 1H), 3.68 (s, 3H), 3.28-3.36 (m, 1H), 3.02-3.d8 (m, 

1H), 2.81-2.89 (m, 1H), 2.60-2.70 (m, 1H). 

Step 3: Methyl 4-aminothiophene-3-carboxylate 
25 To a solution of methyl 4-oxotetrahydrbthiophene-3-carbOxylate (10 g, 63.29 mmol) in 

MeCN (50 mL) was added NH2OH.HCI (8.73 g, 126.6 mmol) and it was refluxed for 2 h. 

The precipitated soiid was filtered and washed with EtaO. The solid was dissolved in water, 

basified with aq.NaHC03 solution and extracted with DCM. The organic layer was washed 

with water and concentrated under reduced pressure to give the title compound as yellow oil. 
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Yield: 1.6 g. 

'H-NMR (400 MHz; CDC13): 8 7.92 (d, 1H), 6.09 (d, 1H), 4.68 (bs, 2H), 3.86 (s, 3H). 

Step 4: Methyl 4-propionamidothiophene-3-carboxylate ' 
To a solution of methyl 4-aminothiophene-3-carboxylate (5.7 mL, 71.7 mmol) in DCM (80 

5 mL) were added EDCI (10.9 g, 57.3 mmol), HOBt (7.7 g, 57.3 mmol) and DIPEA (25.6 mL, 

143.4 mmol). The reaction mixture was stirred at rt for 30 min. A solution of propionic acid 
(7.5 g, 47.8 mmol) in DCM (80 mL) was added and stirred for 16 h. The reaction was 
quenched by water and extracted with EtOAc. The organic layer was washed with water and 
concentrated under reduced pressure. The crude was purified by flash chromatography over 

10 silica gel using hexane-EtOAc (10%) as the eluent to give the title compound as a pale green 
Crystalline-solid. Yield: 7.6 g. 
'H-NMR (400 Mfcz? CDCla): 8 icy.05 (s, 1H), 8.04 (bs,12H), 3.93 (s, 3k),;2:.'46 (q*' 2H), 1.27 
(t,3H). 

Step 5: Methyl 4-(propylaihino)thi6phene-3-cafboxylate . 
15 To a solution of methyl 4-propionamidothiophene-3-carbo'xylate (5.0 g', 23.4 mmol) in THF 

(50 mL) was added BH3-DMS (10.4 mL, 117.4 mmol) at 0 °C and stilted at rt for 2 h- The 

reaction mixture was quenched'by MeOH and Concentrated under reduced pressure. The 

crude Was1 purified by flash chromatography Over silica gel using he^ane- EtOAc (15%) as 
the eluent to give the title'compound as a pale yellow oil. Yield: 1.02 g: -

20 'H-NMR (400 MHz; CDCI3): 5 7.96 (d, lH), 5.94 (bs, 1H), 5.79 (d, 1H), 3.84 (s, 3H), 3.06 

(t, 2H), 1.66-1:72 (m, 2H), 1.01 (t, 3H). 

Step 6: 4-(Propylamino)thiophene-3-carboxylic acid 
To a solution of methyl 4-(pro'pylamino)thiophene-3-carb0xylate (0.4 g, 2.0 mmol) in EtOH 
(5 mL) was added 10% aqueous NaOH solution' (2'mL) and heated at 7 °C for 1 h. The 

25 reaction mixture Vas cooled to 0 °C and neutralised to pH~ 7 using aq.NaHS03 solution.' 

The solution was extracted with EtOAc, washed with wafer, dried (anhyd. Na2S04) and 

concentrated! under reduced pressure to give the title compund. Yield: 0.33 g. 
lH-NMR (400 MHz, DMSO-da): 8 7.45 (d, 1H), 5.62 (d, 1H), 2.91 (t, 2H), l :50-L60 (m, 

2H), 0.95 (t, 3H). 

30 Step 7: Ar-(2-Methvlbut-3-yn-2-yl)-4-(propyIamino)thiophene-3-carboxamide 
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To a solution of 4-(propylamino)thiophene-3-carboxylic acid (0.33 g, 1.78 mmol) in DCM 

(10 mL).were added EDCI (0.513 g, 2.6 mmol), HOBt (0.36:1 g, 2.6 mmol) and DIPEA (1.0 
mL, 5,35 mmol). The reaction mixture was stirred at rt for 30 min. A solution of 2-. 
methylbut-3-yn-2-amine (0.192 g, 2.3 mmol) in DCM (2 mL) was added and stirred for 8 h. 

5 The reaction was quenched by water and extracted with EtOAc. The organic layer was 

washed with water and concentrated under reduced pressure. The crude was purified by 

flash chromatography over silica gel using hexane-EtOAc (30%) as the eluent to give the 

title compound as a white solid. Yield: 0.25 g (56%); 
'H-NMR (400 MHz; DMSO-<4): 8 8.14 (d, 1H), 7.99 (bs, 1H), 6.42 (bs, 1H), 5.95 (d, 1H), 

10 3.11 (s, 1H), 2.93-3.01 (m,2H), 1.59 (m, 8H), 0.94 (t,3H). 

EXAMPLE 127: Ar-<2-MethylbUt-3-yn-2-yl)-2-(phenylamino)nicotinarriide 

Step 1: Methyl 2-(phenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester. (0.50 g,:3.22. mmol) and aniline (0.587 ml, 6.45 mmol) 
were heated in a microwave, reactor at 120 °.C for 20 minutes. The reaction mixture, was 

15 dissolved in DCM (30 ml) and washed with 2 x water. The organic phase was dried with 

Na2S04 and concentrated. 0.716 g of the title compound was obtained. , . 

Step 2: 2-(PhenyIamino)nicotinic acid 
Methyl 2-(phenylairtiho)nic6tinate (0.716 g, 3.14 mmol) arid potassium hydroxide (0.528 g, 
9.41 mmol) in methanol (5 ml) and: water (2 ml) were stirred at room temperature for 3 

20 hours. Methanol was.evaporated and the reaction mixture was diluted with water. The pH; 
vvas adjusted to 2 by addition of 1 M HCl. It was extracted with 2 x EtOAc, dried with 
Na2S04 and concentrated. 0.653 g Of the title compound was obtained. ... 
'H NMR (400 MHz, DMSO-4) 8 ppm 6.87 (dd, 1 H) 7.02 (tt, ! H) 7.33 (m; 2 H) 7.72 (m, 2 
H) 8.26 (dd, 1 H) 8.40 (dd, 1 H) 10.44 (s, 1 H) 13.58. (br. s., 1 H).., : . 

25 Step 3: jV-(2-Methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide 
2-(Phenylamino)nicotinic acid (0.653 g, 3.05 mmol), 1,1-dimethylpropargylamine (0.353 

ml, 3.35 mmol), triethylamine (1.275 ml, 9.14 mmol) and 50 % 1-propanephosphonic acid 

cyclic anhydride (3.63 ml, 6.10 imriol) in DCM (5 ml) were stirred at room temperature 

Overnight. The reaction mixture was dissolved in DCM (10 ml) and washed with 2 x water. 

30 The organic phase was dried with Na2S04 and concentrated. The crude product was purified 
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by flash chromatography. 257 mg of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 5 ppm 1.78 (s, 6 H) 2.44 (s, 1 H) 6.15 (br. s., 1H) 6.69 (dd, 1 
H) 7.03 (m, 1 H) 7.33 (m, 2 H) 7.64 - 7.70 (m, 3 H) 8.32 (dd, 1 H) 10.31 (br. s., 1 H). : 

EXAMPLE 128: 2-(fe/f-ButyIamino)-AK2-methylbut-3-yn-2-yI)-5-(trifIuoromethyl)-
5 nicotinamide 

Step 1: 2-(terf-Butylamino)-5-(trifluoromethyl)nicotinic acid 
2-ChIoro-5-(trifIuoromethyI)pyridine-3-carboxyIic acid (0.95 g, 4.21 mmol) and tert-
butylamine (4.43 ml, 42.1 mmol) were heated in a microwave reactor at 120 °C for 40 

minutes. Excess tert-butylamine was evaporated and the reaction mixture was made acidic 
10 by addition of 1 M HCl. The mixture was extracted with ethyl acetate, dried with Na2SC>4 

and concentrated. The crude product was purified by flash chromatography. 0.91 g of the . 
title compound was obtained.. 
'H NMR (400 MHz, DMSCW6) 5 ppm 1.47 (s, 9 H) 8.23 (dd, 1 H) 8.57 - 8.60 (m, 1 H) 8.69 
(br. s.,-1 H) 13.64 (br. s., 1 H). f 

15 Step 2: 2-(tert-Butylamino)-/Y-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide 
2-(^rt-Butylamino)-5-(trifluoromethyl)nicotinic acid (0.1 g, 0.381 mmol), EDCI (88 mg, 
0.458 mmol), HOBt (15 mg, 0.114 mmol), DIPEA (0.166 ml, 0.953 mmol) and 1,1-

dimethylpropargylamine (0.048 ml, 0.458 mmol) in DCM (5 ml) were stirred at room 
temperature overnight: The reaction mixture was washed with water and 1 M NaOH. The-

20 mixture was dried with Na2S04 and concentrated. The crude product was purified by ; 

preparative HPLC. 80 mg of the title compound was obtained. 
rH NMR (400 MHz, CDC13) 5 ppm 1.48 (s, 9 H) 1.75 (s, 6 H) 2.42 (s, 1 H) 6.00 (br. s„ 1 H) 
7.60 (d, 1 H) 8.41 (dd, 1 H) 8.43 (br. s., 1 H). 

EXAMPLE 129: 5-Chloro-jV-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide 

25 Step 1: 5-Chloro-2-(phenylaminq)nicotinic acid 
Methyl 2,5-dichloronicotinate (0.309 g, 1.500 mmol) and aniline (0.140 g, 1.500 mmol) 
were heated in a microwave reactor at 150 °C for 1. hour.. The reaction mixture was then 

dissolved in ethyl acetate and washed with 2 x water. The organic phase was dried \yith 

Na2S04 and concentrated. The crude product was purified by flash chromatography. 76 mg 
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of the title compound was obtained. 
lE NMR (400 MHz, CDC13) 8 ppm 7.07 - 7.12 (m, 1 H) 7.36 (m, 2 H) 7.58 - 7.70 (m, 2 H) 
8.26 (d, 1 H) 8.35 (d, 1 H) 9.99 (br. s,, 1 H). 

Step 2: 5-ChIoro-Ar-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide 
5 5-Chloro-2-(phenylamino)nicotinic acid (76 mg, 0.306 mmol), 1,1-dimethylpropargylamine 

(0.035 ml, 0.336 mmol), EDCI (70 mg, 0.367 mmol), HOBt (12 mg, 0.092 mmol) and 

DIPEA (0.117 ml, 0.672 mmol) in DCM (5 ml) were stirred at room temperature overnight. 
The reaction mixture was dissolved in DCM (10 ml) and washed with water and 1 M NaOH. 

The mixture was dried with Na2S04 and concentrated. The crude product was purified by 
10 preparative HPLC. 31 mg of the title compound was obtained. 

'H NMR (400 MHZ, CDCI3) 8 ppm 1.76 (s, 6 H) 2.44 (s, I H) 6.13 (br. s„ 1 H) 7.03 (t, 1 H) 
7.31 (t, 2 H) 7.58 - 7.63 (m, 3 H) 8.24 (d, 1 H) 10.20 (br. s., 1 H). 

EXAMPLE 130: 2-(ButyIamino)-Af-(2-methvIbut-3-yn-2-yI)thiophene-3-carboxarnide 

Step 1: Methyl 2-(butylammo)thiophene-3-carboxylate 
15 Methyl 2-amino-3-thiophenecarboxylate (1 g, 6.36 mmol), acetic acid, glacial (0.401 ml, 

7.00 mmol), butyraldehyde (0.631 ml, 7.00 mmol) and sodium triacetoxy borohydride . 
(1.348 g, 6.36 mmol) in DCM (20 ml) were stirred at room temperature for overnight. The 

reaction mixture was washed with 1 M NaHCOrsolutipn (20 ml), dried with Na2S04 and 

concentrated. The crude product was purified by flash chromatography. 315 mg of the title 
20 compound was obtained. , . 

lH NMR (400 MHz, CDC13) 8 ppm 0,96 ft, 3 H) 1.34 - 1.55 (m, 2 H) 1.63 - 1.72 (m, 2 H) 
3.23 (td, 2 H) 3.79 (s, 3 H) 6.15 (dd, 1 H) 7.01 (d, 1 H) 7.40 (br. s., 1 H). 

Step 2: 2-(Butylamino)thiophene-3-carboxylic acid 
Methyl 2-(butylamino)thiophene-3-carboxylate (0.315 g, 1.477 mmol) and potassium 

25 hydroxide (0.166 g, 2.95 mmol) in methanol (5 ml) and water (1 ml) was refluxed for 9 

hours. Methanol was evaporated and the reaction mixture was diluted with water (25 ml) 

and washed with ethyl acetate. The pH was adjusted to 1 by addition of 1 M HCl. The; 

mixture was extracted with ethyl acetate (2 x 50 ml). The organic phase was dried with 

Na2S04 and concentrated. 222 mg of the title compound was obtained. 
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Step 3: 2-(ButyIamino)-iV-(2-methylbut-3-yn-2-yI)thiophene-3-carboxamide 
2-(Butylaxnino)thiophene-3-carboxylic acid (222 mg, 1.114 mmol), 1,1-
dimethylpropargylamine (0.129 ml, 1.225 mmol), EDCI (256 mg, 1.337 mmol), HOBt (45.2 
mg, 0.334 mmol) and DIPEA (0.427 ml, 2.451 mmol) in DCM (5 ml) were stirred at room 

5 temperature overnight. The reaction mixture was dissolved in DCM (20 ml), washed with 1 
M NaOH, dried with Na2S04 and concentrated. The crude product was purified by 

preparative HPLC. 26 mg of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 0.94 (t, 3 H) 1.43 (sxt, 2 H) 1.62 - 1.68 (m, 2 H) 1.71 (s, 
6 H) 2.37 (s, 1 H) 3.18 (td, 2 H) 5.55 (br. s., I H) 6.16 (dd, 1 H) 6.71 (d, 1 H) 8.04 (br. s., 1 

10 H). 

EXAMPLE 131:2-(4-FluorophenyIamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Methyl 2-(4-fluorpphenyIamino)nicotinate . 
A mixture of 2-fluorouicotinic acid methyl es^er (0.5 g, 3.22. mmol) apd 4-fhioroaniline 

(6,45 mmol, 0.62 ml) was mixed and heated in a microwave, reactor at 120 °C for 20 min, 

15 The crude product was dissolved in DCM, washed with water, dried and evaporated to 

dryness. This gave 554 mg of the title compound. , 
lH NMR (400 MHz, CDCI3) 8 ppm3.93-(s, 3 H) 6.71 (dd, 1 H) 7.03 (m, 2 H) 7.59 - 7.65 

(m, 2 H) 8.22 (dd, 1 H) 8.34 (dd, 1 H) 10.07 (br. s., lH). ; . ;,. ... . 

Step 2: 2-(4-FIuorophenylamino)nicotinic acid 
20 TQ a solution of methyl 2-(4-fluorophenylarmno)nicotinate (0,554 g, 2.250 pmol) in >, 

methanol/water 4:1 (10 ml) was added potassium hydroxide (0.379 g, 6.75 mmol). The 
mixture was stirred at r.t. for 2 h and refluxed for 1.5 h. Methanol was evaporated. The 
remaining aqueous solution was acidified and extracted with EtOAc three times. The 
Organic, layers were pooled, dried and evoporated'to dryness. Yield: 0.47 g. 

25 lH NMR (400 MHz, DMSO-4) 8 ppm 6.86 (dd, 1 H) 7.15 (m, 2 H) 7.68 - 7.75 (m, 2 H) 

8.24 (dd, 1 H) 8.36 (dd, 1 H) 10.38 (s, 1 H) 13.57 (br. s., 1 H). 

Step 3: 2-(4-Fluorophenylamino)-AT-(2-methylbut-3-yn-2-yl)nicotinamide 

2-(4-Fluorophenylamino)nicotinic acid (0.466 g, 2.007 mmol) and DCM (6 ml) were mixed. 
EDCI (0.462 g, 2.408 mmol), HOBt (0.081 g, 0.602 mmol) and DIPEA (0.769 ml, 4.41 

30 mmol) Were added. 1,1-DimethyIpropargylamine (0.211 ml, 2.007 mmol) was added. The 
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mixture was stirred overnight and washed with water. The organic layer was evaporated to 

dryness. Preparative HPLC gave 165 mg of the title compound. 
lH NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.43 (s, 1 H) 6.15 (br. s„ 1 H) 6.67 (dd, 1 
H) 7.01 (m, 2 H) 1.56 - 7.62 (m, 2 H) 7.64 (dd, 1 H) 8.28 (dd, 1 H) 10.28 (s, 1 H). 

5 EXAMPLE 132: ;V-(2-MethyIbut-3-vn-2-yl)-4-(2,2,3,3,3-pentafIuoropropylamino)-
pyrimidine-5-carboxamide 

Step 1: Ethyl 2-(methylthio)-4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-
carboxylate 
Ethyl. 4-chloro-2-methylthio-5-pyrimidinecarboxylate (0.6 g, 2.58 mmol) and 2,2,3,3,3-

10 pentafluoropropylamine (0.384 g, 2.58 mmol) in ethanol (2 ml) were heated in a microwave 
reactor at 140 °C for 30 minutes. The reaction mixture was then dissolved in ethyl acetate 

(20 ml) and washed with 4 x water. The organic phase was dried with Na2S04 and 

concentrated. The crude product was purified by flash chromatography. 243 mg of the title 
compound was obtained. 

15 'H NMR (400 MHz, CDC13) 8 ppm 1.40' (t, 3 H) 2.53 (s, 3 H) 4.29 - 4.43 (m, 4 H) 8.59 (br. 

s.\ 1 H) 8.71 (s, 1 H). 

Step 2: Ethyl 4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxyIate 
Ethyl 2.-(methylthio)-4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxylate (0.990 

g, 2.87 mmol) in ethanol (57 ml) was hydrogenated using an H-cube with a 10% Pd/C 70 

20 mm CatCart, full H2,1 ml/min flow at 60 °C. The mixture was concentrated and the crude 

product was purified by flash chromatography. 187 mg of the title compound was Obtained. 
*H NMR (400 MHz, CDC13) 8 ppm 1.39 (t, 3 H) 4.32 -4.46 (m, 4 H) 8.53 (br. s., 1 H) 8.70 

(s,: 1 H) 8.91 (s, 1 H). 

Step 3: 4-(2,2,3,3,3-Pentafluoropropylamino)pyrimidine-5-carboxyIic acid 
25 Ethyl 4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxylate (0.187 g, 0.625 mmol) 

and potassium hydroxide (0.105 g, 1.875 mmol) in methanol (3 ml) and water (1 ml) were 

stirred at room temperature overnight. Methanol was evaporated and the reaction mixture 

was diluted with water. The pH was adjusted to 2 by addition of 2 M HCl. It was extracted 

three times with EtOAc, dried with Na2S04 and concentrated. 103 mg of the title compound 

30 was obtained. 
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'H NMR (400 MHz, DMSO-4) 5 ppm 4.50 (td, 2 H) 8.72 (s, 1 H) 8.81 (s, 1 H). 

Step 4: Ar-(2-Methylbut-3-yn-2-yI)-4-(2,2,3,3,3-pentafIuoropropyIamino)pyrimidine-5-
carboxamide 
4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxylic acid (0.04 g, 0.148 mmol), 

5 EDCI (34 mg, 0.177 mmol), HOBt (6 mg, 0.044 mmol), DIPEA (0.051 ml, 0.295 mmol) 

and 1,1-dimethylpropargylamine (0.020 ml, 0.192 mmol) in DCM (3 ml) were stirred at 
room temperature overnight. The reaction mixture was washed with water and 1 M NaOH. 
The mixture was dried with Na2S04 and concentrated. The crude product was purified by 

preparative HPLC. 14 mg of the title compound was obtained. 
10 'H NMR (400 MHz, CDCh) 8 ppm 1.76 (s, 6 H) 2.43 (s, 1 H) 4.33 (m, 2 H) 6.25 (br. s., 1 

H) 8.45 (s, 1 H) 8.64 (s, 1 H) 8.88 - 9.05 (m, 1 H). ' V 

EXAMPLE! 133: 2-(3,3-DifluordcyclobutyIariiino)-Af-(2-methylbirt-3-yn-2-
yI)nicotinamide 

Step l: 2-(3,3-DifluorocycIobutyIamino)nicotinicacid . 
15 To a solution of methyl 2-(3,3-difluprocyclobutylamino)nicotinate (0.376 g, 1.552 mmpl) in 

methanol (8 ml) and water (2 ml)was added potassium hydroxide, (0.087 g, 1.552 mmol). 
The mixture was refluxed for four hours. Methanol was evaporated and the remaining 
aqueous phase was acidified with 2 M HC.I. Extracted with EtOAc. The organic layers were 
pooled,, dried and evaporated to dryness. 245 mg of title compound was obtained. 

20 JH NMR (400 MHz, DMSO-<f6) 8 ppm 2.53 - 2.68 (m, 2 H) 2.96 - 3.07 (m, 2 H) 4.32 - 4.43 
(m, 1 H) 6.69 (dd, 1 H) 8.10 (d, 1 H) 8.25 (d, 1 H) 8.28 (dd, 1 H) 13.16 (br. s„ 1 H). 

Step 2: 2-(3,3-Difluorocyclobutylamino)-iV-(2-methylbut-3-yn-2-yl)nicQtinamide 
To a solution of 2-(3,3-difluorocyclobutylamino)nicotinic acid (0.07 g, 0.307 mmol) in 
DCM (3 ml) was added EDCI (0.071 g, 0.368 mmol), HOBt (0.012 g, 0.092 mmol), DIPEA 

25 (0.107 ml, 0.614 mmol) and 1,1-dimethylpropargylamine (0.042 ml, 0.399 mmol). The 

mixture was stirred overnight, washed with 1 M NaOH and water and evaporated to dryness. 

Preparative HPLC gave 59 mg Of the title compound. 
lH NMR. (400 MHz, CDC13);S ppm 1.74 (s, 6 H) 2,42 (s, 1 H) 2.47 - 2.60 (m, 2 H) 3.00 -

3.11 (m, 2 H) 4.33 -4.45 (m, 1 H) 6.10(br. s„ 1H) 6.55 (dd, 1 H) 7.55 (dd, 1 H) 8.22 (dd, 1 

30 H) 8.38 (d, 1 H). 
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EXAMPLE 134: 3-((4-ChIorophenyI)amino)-Ar-(2-methyIbut-3-yn-2-
yl)isonicotinamide. 

Step 1: 3-((4-Chlorophenyl)amino)isonicotinic acid 
3-Fluoroisonicotinic acid (500 mg, 3.54 mmol) and 4-chloroaniline (450 mg, 3.54 mmol) 

5 were dissolved in dry THF under argon and the mixture was cooled to -78 °C. A solution of 
LiHMDS (1.0 M, 10.63 mmol, 10.63 mL) was added slowly dropwise using a syringe at -78 
°C and the reaction mixture was allowed to warm to ambient temperature, stirred for 16 h at 
room temperature. After 16 h the reaction was quenched with aqueous NH4CI (lOmL), 
extracted with 10% MeOH: DCM (15 mL X 2). The combined organics were washed with 

10 brine, dried over anh.Na2SC>4. The crude was subjected to next step without any purification. 
'H NMR (300 MHz, DMSO-40 8 ppm 7.18 (hi, 2 H), 7.27 (m, 2 H) 7.70 (m, 1 H) 7.97 (m, 
1 H), 8.52 (s, 1 H), 10.1 (br, 1H). 

Step 2: 3-((4-Chlorophenyl)amino)-A?-(2-methylbut-3-yn-2-yl)isonicotinamide 
T6 a Stirred suspension of 3-((4-chlorophenyl)amino)isonicotinic acid (280 mg, 1.13 mmol) 

15 in DCM, were added DIPEA (0.4 mL, 2.251 mmol) and HATU (428 mg, 1.13 mmol) at 0 
°C. 1,1-dimethylpropargylamine (0.1 lmL, 1.13mmol) was added to the reaction mixture 

slowly via syringe. The mixture was stirred for 16 h at room temperature. Ice cold water (5.0 

mL) was added. The mixture Was extracted with EtOAC ( lOmL x 2). The combined 
organics were washed with brine, dried over Na2S04 and evaporated to'dryness. Purification 

20 by flash chromatography yielded 100 mg of the title compound. 
]H NMR (300 MHz, DMSO-efe) 8 ppm 8.86 (s, 1 H), 8.57 (s 1 H)8.54 (s, 1 H) 8.17 (d, 1 
H), 7.51 (d, 1 H), 7.31 (d, 2 H), 7.12 (d, 2 H), 3.1 (s, 1 H), 1.52 (s, 6 H). 

EXAMPLE 135: 2-(3,3-Difluoropropylamino)-3,5-difluoro-iV-(2-methylbut-3-yn-2-
yl)benzamide 

25 Step 1: 2-(3,3-Difluoropropylamino)-3,5-difluorobenzoic acid 
2-Bromo-3,5-difluorobenzoic acid (0.2 g, 0.844 mmol), 3,3-difluoropropan-l-amine 

hydrochloride (0.222 g, 1.688 mmol), copper powder (3.2 mg, 0.051 mmol), copper(I) 
bromide (6.1 mg, 0.042 mmol), potassium carbonate (0.257 g, 1.857 mmol) and dry DMF (4 

ml) were heated by microwave irradiation at 170 °C for 1 h. Some EtOAc was added and the 

30 organic phase was washed 2 times with 0.5 M citric acid, dried over Na2S04, filtered and 
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evaporated. 0.212 g of the crude compound was obtained and used as such in the following 

step. 
'H NMR (400 MHz, CDCI3) 5 ppm 2.06 - 2.22 (m, 2 H) 3.54 - 3.62 (m, 2 H) 5.77 - 6.15 (m, 

1 H) 7.00 (ddd, 1 H) 7.54 (ddd, 1 H). 

5 Step 2: 2-(3,3-Difluoropropylamino)-3,5-difIuoro-Ar-(2-methylbut-3-yn-2-yI)benzamide 
2-(3,3-Difluoropropylamino)-3,5-difluorobenzoic acid (0.212 g, 0.591 mmol), 1,1-
dimethylpropargylamine (0.068 ml, 0.650 mmol), HOBt (0.088 g, 0.650 mmol), EDCI 
(0.125 g, 0.650 mmol) and DIPEA (0.113 ml, 0.650 mmol) in DCM (5 ml) were stirred at 
room temperature for 4 h. 0.05 ml (0.475 mmol) of 1,1-dimethylpropargylamine was added 

10 and the mixture was stirred at room temperature overnight. Some DCM was added and the 
organic phase was washed with 1 M HCl and 1 M Na2C03, dried overNa2S04, filtered and 
evaporated. The crude product was purified by preparative HPLC. 0.018 g of the title 

compound was obtained. . 
•H'NMR (400 MHz, CDC13) 8 ppm 1.74 (s, 6 H) 2.06 - 2.20 (m, 2 H) 2.40 (s, 1 H) 3.31 (td, 

15 2 H) 5.02 (br. s, 1 H) 5.74 - 6.17 (m, 1 H) 6.93 (ddd, 1 H) 7.24 - 7.28 (m, 1 H) 7.73 (br. s„ 1 

H). ' ' • ; ^ ^ , ' ' , / 

EXAMPLE 136: 3-(IsobutyIamino)-Ar-(2-methyIbut-3-yn-2-yl)thiophene-2-
carboxamide . > ' , ! 

Step 1: Ethyl 3-(fert-butoxycarbonyIaimno)thiophene-2-carboxylate 
20 Di-terf-butyl dicarbonate (0.501 g, 2.294 mmol) was added tp a stirred solution of ethyl 3-

aminothiophene-2-carboxylate (0.357 g, 2.085 mmol) and 4-dimethylaminopyridine (0.255 
g, 2.085 mmol) in dry pyridine (10 ml) at 0 °C. Resulting mixture was stirred at room 
temperature for 6 days. After concentration to dryness, the residue was dissolved in EtOAc 
and washed twice with 1 M NaHC03 and brine, dried over Na2S04, filtered and evaporated. 

25 The crude product was purified by flash chromatography. 0.279 g of the title compound was 

obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.38 (t, 3 H) 1.52 (s, 9 H) 4.34 (q, 2 H) 7.42 (d,' 1 H) 

7.88 (d, 1 H) 9.38 (br. s., 1 H). 

Step 2:3-(ferf-ButoxycarbonyIamino)thiophene-2-carboxylic acid 
30 TO a solution of ethyl 3-(ferr-butoxycarbonylamino)thiophene-2-carboxylate (0.279 g, 1.028 
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mmol) in THF (4 ml) and methanol (2 ml) was added sodium hydroxide pellets (0.123 g, 

3.08 mmol) dissolved in H2O (1 ml). The mixture was stirred at 60 °C for 1.5 h. After 
evaporation of the organic solvents, the pH was adjusted to 5 with 2 M HCl and mixture was 
extracted 3 times with EtOAc. Combined organic phases were dried over Na2S04, filtered 

5 and evaporated. 0.230 g of the title compound was obtained. 

'H NMR (400 MHz, CDCI3) 5 ppm 1.54 (s, 9 H) 7.53 (d, 1 H) 7.92 (d, 1 H) 9.19 (s, 1 H) 

Step 3: tert-Butyl 2-(2-methylbut-3-yn-2-yIcarbamoyI)thIophen-3-ylcarbamate 
3-(ter/-Butoxycarbonylamino)thiophene-2-carboxylic acid (0.230 g, 0.945 mmol), 1,1-
dimethylpropargylamine (0.109 ml, 1.040 mmol), HOBt (0.141 g, 1.040 mmol), EDCI 

10 (0.199 g, 1.040 mmol) and DIPEA (0.346 ml, 1.985 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and the organic phase was washed with 

1 M HCl and 1 M N&2CO3, dried over Na2S04, filtered and evaporated: 0.215 g of the title 
compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.52 (S, 9 H) 1.75 (s, 6 H) 2.45 (s, 1 H) 5.63 (s; 1 H) 
15 7.28 (d, 1 H) 7.97 (d, 1 H) 10.04 (s, 1 H): 

Step 4: 3-Amino-A?-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide 
Thioriyl chloride (0.458 mli 6.27 ml) was added dropwise to a stirred solution of tert-butyl 
2-(2-methylbut-3-yn-2-yIcarbamoyl)thiophen-3-yIcarbamate (0.215 g, 0.697 mmol) in dry 
methanol (10 ml) at 0 °C under N2 atmosphere. Resulting mixture was stirred at room 

20 temperature overnight. After concentration to dryness, some 1 M Na2C03 was added and the 

mixture' was extracted 3 times with EtOAc. Combined organic phases were dried oVer 
Na2S04, filtered and evaporated. The crude product was purified by flash chromatography. 

0.040 g of the title compound was obtained. 
lH NMR (400 MHz, CDCI3) 8 ppm 1.72 (s, 6 H) 2.39 (s, 1 H) 5.44 (br. s., I H) 5.63 (br. s„ 

25 2 H) 6.54 (d, 1 H) 7.10 (d, 1 H). 

Step 5:3-(Isobutylamino)-iV-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide 
isobutyraldehyde (0.023 ml, 0.250 mmol) and glacial acetic acid (0.033 ml, 0.576 mmol) 

were added to 3-amino-//-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide (0.040 g, 0.192 

mmol) in DCM (10 inl) at 0 °C. Sodium triacetoxy borohydride (0.183 g, 0.864mmol) was 

30 added and the mixture was stirred at room temperature for 3 h. The reaction was quenched 
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with 10 ml of water and resulting layers were separated. The organic phase was washed with 
1 M Na2C03 and brine, dried over Na2S04, filtered and evaporated. Crude compound was 

purified by preparative HPLC. 0.022 g of the title compound was obtained. 
lH NMR (400 MHz, CDCI3) 5 ppm 0.96 (d; 6 H) 1.71 (s, 6 H) 1.79 - 1.90 (m, 1 H) 2.38 (s, 

5 1 H) 3.03 (d, 2 H) 5.30 (s, 1 H) 6.65 (d, 1 H) 7.15 (d, 1 H) 7.43 (br. s, 1 H). 

EXAMPLE 137:5-Fluoro-iV-(2-methylbut-3-yn-2-yl)-2-(3-methylisothiazol-5-
ylamino)nicotinamide 

Step 1: Ethyl 5-fluoro-2-(3-methylisothiazoi-5-ylamino)nicotinate 
Water (0.022 nil, 1.228 mmol) was added to a mixture of tris(dibenzylideneacetone)-

10 dipalladium(0) (0.056 g, 0.061 mmol), 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthpne 
(0.053 g, 0.092 mmol), 5-amino-3-methylisothiazole hydrochloride (0.222 g, 1.473 mmol), 
sodium carbonate (0.182 g, 1.719 mmol), sodium ferf-butoxide (0.118 g, 1.228 mmol), 2-

chloro-5-fluoronicotinic acid ethyl ester (0,188 ml, 1.228 mjmol) and dry toluene (7 ml) 
under argon atmosphere. The mixture was heated at 10Q °C overnight. Some THF was 

15 added to the cooled reaction mixture. After filtration, the filtrate was evaporated to dryness 

and purified by flash chromatography. 0.014 g of the title compound was obtained. 
!H NMR (400 MHz, CDCI3) 8 ppm 1.44 (t, 3 H) 2.42 (s, 3 H) 4.44 (q, 2 H) 6.64 (s, 1 H) 
8.05 (dd, 1 H) 8.45 (d, 1 H) 10.88 (s, 1 H). 

Step 2: 5-Fluoro-2-(3-methylisothiazol-5-ylamliio)nicbtlnic acid 
2b Lithium hydroxide (9.2 mg, 0.384 mmol) was added to a solution of ethyl ,5-flupro-2-(3-

methylisothiazol-5-ylamino)nieotinate (0.054 g, 0.192 mmol) in THF (4 ml) and H20 (2 ml) 
at 0 °C; The mixture was stirred at room temperature for 1 h. The mixture was acidified with 
1 M HCl arid extracted twice with DCM. Combined organic phases Were dried over Na2S04, 
filtered and evaporated, 0.033 g of the title compound was obtained: 

25 'H NMR (400 MHz, MeOD-d4) 8 ppm 2.30: (s, 3 H) 6.74 (s, 1 H) 8.10 (dd, 1 H) 8:40 (d, 1 

H). 

Step 3: 5-FIuoro-iV-(2-methylbut-3-yn-2-yl)-2-(3-methyIisothiazoI-5-
y!amino)nicotinamide 
5-Fluoro-2-(3-methylisothiazol-5-ylamino)riicotihic acid (0.033 g, 0.130 mmol), 1,1-

30 dimethylpropargylamine (0.015 ml, 0.143 mmol), HOBt (0.019 g, 0.143 mmol), EDCI 
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(0.027 g, 0.143 mmol) and DIPEA (0.048 ml, 0.274 mmol) in DCM (5 ml) were stirred at 
room temperature over weekend. Some DCM was added and the organic phase was washed 

with 1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude 
product was purified by preparative HPLC. 6.3 mg of the title compound was obtained. 

5 'H NMR (400 MHz, CDCI3) 6 ppm 1.79 (s, 6 H) 2.42.(s, 3 H) 2.46 (s, 1 H) 6.18 (br. s., 1 H) 
6.64 (s, 1 H) 7.50 - 7.54 (m, 1 H) 8.42 (d, 1 H) 11.29 (s, 1 H). 

EXAMPLE 138:5-Chloro-Ar-(2-methylbut-3-yn-2-yl)-2-(pyridin-3-
ylamino)nicotinamide 

Step 1: Methyl 5-chloro-2-(pyridin-3-yIamino)nicotinate 
10 Tris(dibenzylideneacetone)dipalladium(0) (6.67 mg, 7.28 |Amol), rac^.T-

bistdiphenylphosphino^Lr-binaphthyl (4.99 mg, 8.01 (Jimol), 3-aminopyridine (0.137 g, 

1.456 mmol), cesium carbonate (0.664 g, 2.039 mmol), methyl 2,5-dichlpronicotinate (0.3 g, 
1.456 mmol) and l,4-dioxane (3 ml) were heated at 100 °C overnight under argon.. 
atmosphere. Some THF was added to the cooled reaction mixture and the mixture was . , j 

15 filtrated. The filtrate was evaporated to dryness and purified by flash chromatography. 0.073 

g of the title compound was obtained. 
>:H NMR (400 MHZ, CDC13) 5 ppm 3.97 (s,' 3 H) 7.25 - 7.30 (m; 1 H) 8.20 - 8.25 (m, 2 H) 

8.30 (dd, I H) 8.33 (d, 1 H) 8.78 (d, 1 H) 10.18 (br. s., 1 H). 

Step 2: 5-Chlor6-2-(pyridin-3^yIamino)nicotinic acid 
26 Lithium hydroxide (0.013 g, 0.554 mmol) was added to & Solution of methyl 5-chlOro-2-

(pyridin-3-ylamino.)riicotinate (0.073 g, 0.277mmol) in THF (3 ml) and H20 (1 ml) at O °C. 

The mixture was stirred at room temperature for 2: h. THF was evaporated, some water was 

added and the mixture was extracted once with DCM. pH' of the water phase was adjusted to 

4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic phases were 

25 dried over Na2S04, filtered and evaporated. 0.025 g of the title compound was obtained. 

>H NMR (400 MHz, DMSO-efe) 8 ppm 7.38 (dd, 1 H) 8.18 (d, 1 H) 8.21 - 8.32 (m, 2 H) 

8.44 (d, 1 H) 8.82 (d, 1 H) 10.43 (br. s., 1 H). 

Step 3: 5-ChIoro-iV-(2-methylbut-3-yn-2-yl)-2-(pyridin-3-ylammo)nicotinamide 

5-Chloro-2-(pyridin-3-ylamino)nicotinic acid (0.025 g, 0.100 mmol), 1,1-
:30 dimethylpropargylamine (0.012 ml, 0.110 mmol), HOBt (0.015 g, 0.110 mmol), EDCI 



WO 2014/053694 PCT/FI2013/000034 

139 

(0.02I g, 0.110 mmol) and DIPEA (0.019 mi, 0.110 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and the organic phase was washed with 
1 M HCl and 1 M Na2CC>3, dried over Na2SC>4, filtered and evaporated. The crude product 
was purified by preparative HPLC. 4.4 mg of the title compound was obtained. 

5 'H NMR (400 MHz, CDC13) 5 ppm1.79 (s, 6 H) 2.46 (s, 1 H) 6.26 (br. s., 1 H) 7.19 - 7.28 
(m, 1 H) 7.66 (d, 1 H) 8.14 (ddd, 1 H) 8.23 - 8.32 (m, 2 H) 8.81 (d, 1 H) 10.42 (s, 1 H). 

EXAMPLE 139: 5-Chloro-2-(3,3-difluorocycIobutylamino)-/V-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step, 1: Methyl 2-(3,3-difluorocydobutylamino)nicotinate 
10 2-Fluoronicotinic acid methyl ester (0.3 gv 1.934 minol), 3,3:difluorocyclobutanamine , 

hydrochloride (0.278 g, 1.934 mmol), triethylamine.(0.539 .ml, 3.87 mmol) and DMF (3. ml) 
were heated by microwave irradiation at. 140 °C for 2 h. Some EtOAc .was added and the 

organic phase was washed 3. times with H2O, drjed over Na2S04,,filtered and evaporated. 
Crude product was purified by flash chromatography. 0.166 g of the title compound was 

15 obtained. , 
'H NMR (400 MHz, CDCI3) 5 ppm 2.42 - 2.66 (m, 2 H) 2.98 - 3.22 (m, 2 H) 3.89 (s, 3 H) 
4.34-4.61 (m, 1 H) 6.60 (dd, 1 H) 8.07 - 8.19 (m, 2 H) 8.29 (dd, 1 H). • 

Step 2: Methyl 5-chloro-2-(3,3-difluorocyclobutylamino)nicotinate 
Methyl 2-(3,3-difluorocydobutylamirio)nicotinate (0.166 g; 0.685 mmol), N-

20 chlorosuccininiide (0.092 g, 0.685 mmol) and DMF (5 ml) were stirred at 65 °C for 7 h. 
0,025 g (0.187 mmol) /V-chiorosuccinrmide was added and the.reaction mixture, was stirred' 
an. additional lh at 65 °C. Some water was added and mixture was acidified with IM HCl 
and extracted 3 times with EtOAc. Combined organic phases were dried over Na2S04, 

filtered and. evaporated. 07-185 g of the title pompound was obtained. .. 
25 'H NMR (400 MHz, MeOD-d4) 5 ppm 2.45 - 2.64 (m, 2 H) 2.94 - 3.11 (m, 2 H) 3.90 (s, 3 

H) 4.32 - 4.42 (m, 1 H) 8.13 (d, 1 H) 8.23 (d, 1 H). 

Step 3:5-Chloro-2-(3,3-difluorocyclobutylamino)nicotinic acid 
Lithium hydroxide (0.032 g, 1.337 mmol) was added to a solution of methyl 5-chloro-2-

(3,3-difluorocyclobutyIamirio)nicotinate (0.185 g, 0.669 mmol) in THF (4 ml) and H20 (2 

30 ml) at 0 °C. The mixture was stirred at room temperature for 3.5 h. THF was evaporated, 
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some water was added and mixture was extracted once with DCM. pH of the water phase 

was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 

phases were dried over Na2S04, filtered and evaporated. 0.159 g of the title compound was 
obtained. 

5 rH NMR (400 MHz, DMSO-4) 8 ppm 2.55 - 2.73 (m, 2 H) 2.88 - 3.12 (m, 2 H) 4.33 (m., 1 
H) 8.06 (d, 1 H) 8.28 (d, 1 H) 8.32 (d, 1 H). 

Step 4: 5-Chloro-2-(3,3-difluorocycIobutyIamino)-Ar-(2-methylbut-3-yn-2-
yl)nicotinamide 
5-Chloro-2-(3,3-difluorocyclobutylamino)nicotinic acid (0.159 g, 0.605 mmol),: 1,1 -

10 dimethylpropargylamine (0.070 ml, 0.666 mmol), HOBt (0.090 g, 0.666 mmol), EDCI 

(0.128 g, 0.666 mmol) and DEPEA (0.116 ml, 0.666 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and the organic phase was washed with 

1M HCl and 1 M Na2C03, dried over Na2S04,' filtered and evaporated. The crude product 
was purified by flash chromatography. 0.147 g of the title compound was obtained. 

15 'H NMR (400 MHz, CDC13) 8 ppm 1.75 (s, 6 H) 2.43 (s, 1 H) 2.45 - 2.66 (m, 2 H) 2.92 - ' 
3.16 (m, 2 H>4.24 - 4.46 (m, 1 H) 6.03 (br. s„ 1 H) 7.51 (d, 1 H) 8.17 (d, 1 H) 8.30 (d, 1 H). 

EXAMPLE 140: 2-(6-CycIopentylpyridin-3-ylamino)-5-fluoro-A7-(2-methylbut-3-yn-2-
yI)nicotinamide 

Step 1: Ethyl 2-(6-cycIopentylpyridin-3-ylamino)-5-fluoronicotinate 

20 Tris(dibenzylideneacetone)dipalladium(0) (4.50 mg, 4.91 (imol), rac-2,2'-

bis(diphenylphosphino)-l,r-binaphthyl (3.36 mg, 5.40 i^mol), 6-cyclopentylpyridin-3-amine 
(0.159 g, 0.982 mmol), cesium carbonate (0.448 g, 1.375 mmol), 2-chloro-5-fluoronicotinic 
acid ethyl ester (0.150 ml, 0.982 mmol) and 1,4-dioxane (3 ml) were heated at 100 °C for 4 

h under argon atmosphere. Some THF was added to the cooled reaction mixture, and the 

25 mixture was filtrated through a celite pad. The filtrate was evaporated to dryness..0.324 g of 
the title compound was obtained. 
JH NMR (400 MHz, CDC13) 8 ppm 1.44 (t, 4 H) 1.68 - 1.87 (m, 6 H) 2.02 - 2.14 (m, 2 H) 

3.17 (quin, 1 H) 4.42 (q, 2 H) 7.16 (d, 1 H) 8.01 (dd, 1 H) 8.05 (dd, 1 H) 8.25 (d, 1 H) 8.70 

(d, 1 H) 9.99 (s, 1 H). 

30 Step 2: 2-(6-Cycl0pentyIpyridin-3-yIariiino)-5-f!uoronicdtinic acid 
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Lithium hydroxide (0.047 g, 1.967 mmol) was added to a solution of ethyl 2-(6-
cyclopentylpyridin-3-ylamino)-5-fluoronicotinate (0.324 g, 0.984 mmol) in THF (4 nil) and 
H2O (2 ml) at 0 °C. The mixture was stirred at room temperature for 1 h. THF was 
evaporated, some water and DCM were added. Formed precipitate was filtrated, washed 

5 with small amount of DCM and dried in the vacuum oven at 40 °C. 0.190 g of the title 

compound was obtained. 
'H NMR (400 MHz, DMSCMs) 6 ppm 1.53 - 1.83 (m, 6 H) 1.87 - 2.07 (m, 2 H) 3.07 (quin, 
1 H) 7.14 (d, 1 H) 7.94 (dd, 1 H) 8.07 (d, 1 H) 8.12 (dd, 1 H) 8.61 (d, 1 H) 12.98 (s, 1 H) 

Step 3:2-(6-Cyclopentylpyridin-3-ylamino)-5-fluoro-iV-(2-inethylbut-3-yn-2-
10 yl)nicotinamide 

2-(6-Cyclopentylpyridin-3-ylahlino)-5-fluoronic6tinic acid (0.100 g, 0.332 mmol), 1,1-

dimethylpropargylamine (0.038 ml, 0.365 mmol), HOBt (0.049 g, 0.365 mmol), EDCI 
(0.070 gv 0-365 mmol) and DIPEA (0.064 ml, 0.365 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and the organic phase was washed with 

15 1 M HCl and 1 M Na2C03, dried over'NaiS04, filtered and''evaporated. The crude product 
was purified by flash chromatography. 0.092 g of the title compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppml.74 - 1.98 (m, 12 H) 2.32 - 2.43 (m, 2 H) 2.45 (s, 1 H) 
3.75 (quin, 1 H) 7.55 (d, 1:H;) 7.86 (d, l'H) 7.95 (dd, 1 H) 8.24 (dd, 1 H) 8.47 (br. s., 1 H) 

9.35 (br. s., 1 H) 11.39 (br. s., 1 H). 

20 EXAMPLE 141: 2-(3,3-Difluorocyclobutylamino)-/V-(2-methylbut-3-yn-2-yl)-5-
(trifluoromethyl)nicotinamide 

Step 1: Methyl 2-(3,3-difluqrocyclobutylaminq)-5-(trifluoromethyl)nicotinate 
Methyl 2-chloro-5-(trifluoromethyl)nicotinate (0.156 g, 0.65 lmmol), 3,3-

difluOrocyclobutanamine hydrochloride (0.093 g 0.651 mmol), triethylamine (0.1,82 ml, 
25 1.302mmol) and DMF (3 ml) were heated by microwave irradiation at 140 °C for 2 h. Some 

EtOAc was added and the organic phase was washed 3 times with H20, dried over Na2S04, 

filtered and evaporated. Crude product was purified by flash chromatography. 0.018 g of the 

title compound was obtained. 
lH NMR (400 MHz, CDCI3) 6 ppm 2.48 - 2.65 (m, 2 H) 3.05 - 3.19 (m, 2 H) 3.94 (s, 3 H) 

30 4.44 - 4.57 (m, 1 H) 8.34 (dd, 1 H) 8.45 - 8.55 (m, 2 H). 
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Step 2: 2-(3,3-DifluorocycIobutylamino)-5-(trifluoromethyl)nicotinic acid 
Lithium hydroxide (2.78 mg, 0.116 mmol) was added to a solution of methyl 2-(3,3-

difluorocyclobutylamino)-5-(trifluoromethyl)nicotinate (0.018 g, 0.058 mmol) in THF (4 
ml) and H2O (2 ml) at 0 °C. The mixture was.stirred at room temperature for 2 h. THF was 

5 evaporated, some water was added and mixture was extracted once with DCM. pH of the 

water phase was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. 
Combined organic phases were dried over Na2S04, filtered and evaporated. 0.013 g of the 
title compound was obtained. 
lH NMR (400 MHz, MeOD-4,) 5 ppm 2.49 - 2.68 (m, 2 H) 2.99 - 3.16 (m, 2 H) 4.39 - 4.55 

10 (m, 1 H) 8.35 (dd, 1 H) 8.50 (dd, I H). 

Stfip 3: 2-(3,3-DifluorocycIobutylamino)-iV-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl) 
nicotinamide • 

2-(3,3-Difluorocyclobutylamino)-5-(trifluoromethyi)nicotiriic acid (0:013 g, 0.044 mmol), 

1,1-dimethylpropargylamine (5.1 |Jl, 0.048 mmol), HOBt (6.52 mg, 0.048 mmol), EDCI 

15 (9.26 mg, 0.048 mmol) and DIPEA (8.4 fxl, 0.048 mmol) in DCM (5 ml) were stirred at 

rciom temperature overnight. Some DCM was added and the organic phase was washed with 

1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 
was purified by preparative HPLC. 5.4 mg of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.45 (s, 1 H) 2.48 - 2.67 (m, 2 H) 2.97 -

20 3.18 (m, 2 H) 4.35 - 4.51 (m, i H) 6.09 (br. s„ 1 H) 7.69 (d, 1 H) 8.46 (dd, 1 H) 8.77 (d, 1 

H). - . 

EXAMPLE 142: A/'-(2-Methyibut-3-yn-2-yl)-2-(phenethyIamino)nicotinamide 

Step 1: Ethyl 2-(phenethyIamino)nicotinate 
Ethyl 2-chloronicotinate (0.161 ml, 1.078 mmol), phenethylamine (0.406 ml, 3.23 mmol) 

25 and dry ethanol (2 ml) were heated by microwave irradiation at 160 °C for 1 h. Some H2O 

was added and mixture was extracted 2 times with EtOAc. Combined organic phases were 
dried over Na2S04, filtered and evaporated. The crude product was purified by flash 
chromatography. 0.250 g of the title compound was obtained.. 
lH NMR (400 MHz, CDC13) 8 ppm 1.35 (t, 3 H) 2.96 (t, 2 H) 3.73 - 3.82 (m„2 H) 4.30 (q, 2 

30 H) 6.51 (dd, 1 H) 7.17 - 7.35 (m, 5 H) 8.01 (br. s., 1 H) 8.11 (dd, 1 H) 8.29 (dd, 1 H). 
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Step 2: 2-(Phenethylamino)nicotinic acid . 
Lithium hydroxide (0.044 g, 1.850 mmol) was added to a solution of ethyl 2-
(phenethylamino)nicotinate (0.250 g, 0.925 mmol) in THF (4 ml) and H2O (2 ml) at 0 °C. 
The mixture was stirred for 2 h at 60 °C and further refluxed for 2 h. THF was evaporated, 

5 some water was added and mixture was extracted once with DCM. pH of the water phase 
was adjusted to 3 with 1 M HCl and it was extracted 3 times with EtOAc. Combined organic 
phases were dried over Na2S04, filtered and evaporated. 0.173 g of the title compound was 

obtained. 

'H NMR (400 MHz, DMSO-d6) 8 ppm 2.87 (t, 2 H) 3.61 - 3.75 (m, 2 H) 6.59 (dd, 1 H) 7.14 

10 - 7.35 (m, 5 H) 8.05 (dd, 1 H) 8.14 (br. s., 1 H) 8.28 (dd, 1 H) 12.99 (br. s., 1 H). 

Step 3: iV-(2-Methylbut-3-yn-2-yl)-2-(phenethylamino)nicotinamide 
2-(Phenethylamino)hicotinic acid (0.100 g, 0.413 mmol), 1,1-dimethylpropargylamine 
(0.048 ml, 0.454 mmol), HOBt (0.06 l'g, 0.454 mmol), EDCI (0.087 g', 01454 mmol) and 
DIPEA (0.079 ml, 0:454 mmol) in DCM (5 nil) were stirred at room temperature for' 3 h. 

15 0.025 ml (0.238 mmol) of 1,1-dimethylpropargylamine was added and mixture was stirred at 
room temperature Overnight. Some DCM was added and the organic phase was washed with 

I M HCl and 1 M Na2C03, dried over Na2S»04, filtered and evaporated. The chide product 
was purified by preparative HPLC. 0.025 g of the title compound was obtained. 
*H NMR (400 MHz, CDCI3) 8 ppm 1 .-72 (s, 6 H) -2.39 (s, 1 H) 2.89 - 2.99 (m, 2 H) 3:67 - • 

20 3.78 (m, 2 H) 6:02 (br. s., 1 H) 6.46 (dd, 1 H) 7:14 - 7.22 (m, ! H) 7.22 - 7.34 (m, 4 H) 7.50 

(dd, 1H) 8.14 (t, 1H) 8.22 (dd, 1 H). 

EXAMPLE 143: Ar-(2-Methylbut-3-yri^2-y I)-2-(3-pheny lpropylamino)nicotinamide 

Step 1: Ethyl 2-(3-phenylpropylamino)nicotinate 
Ethyl 2-chloronicotinate (0.161 ml, 1.078 mmol), 3-phenylpropylamine (0.4.60 ml, 3.23 

25 mmol) and dry ethanol (2 ml) were heated by microwave irradiation at 160 °C for 1 h. Some 
H20 was added and mixture was extracted 2 times with EtOAc. Combined organic phases 
were dried over Na2S04, filtered and evaporated. The crude product was purified by flash 

chromatography. 0.285 g of the title compound was obtained. 
lH .NMR (400 MHz, CDC13) 8 ppm 1.38 (t, 3 H) 1.93 - 2.07 (m, 2 H) 2.68 - 2,80 (m, 2 H) 

30 3.55 (td, 2 H) 4.32 (q, 2 H) 6,50 (dd, 1 H) 7.12 - 7.24 (m, 3 H) 7.24 - 7.32 (m, 2 H) 8.05 (br. 
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s„ 1 H) 8.11 (dd, 1 H) 8.27 (dd, 1 H). 

Step 2: 2-(3-PhenyIpropylamino)nicotinic acid , 
Lithium hydroxide (0.048 g, 2.005 mmol) was added to a solution of ethyl 2-(3-
pheny!propylamino)nicotinate (0.285 g, 1.002 mmol) in THF (4 ml) and H2O (2 ml) at 0 °C. 

5 The mixture was stirred for 2 h at 60 °C and further refluxed for 2 h. THF was evaporated, 

some water was added and mixture was extracted once with DCM. pH of the water phase 

was adjusted to 3 with 1 M HCl and it was extracted 3 times with EtOAc. Combined organic 

phases were dried over Na2S04, filtered and evaporated. 0.236 g of the title compound was 

obtained. 

10 lH NMR (400 MHz, DMSO-d6) 5 ppm 1.88 (dt, 2 H) 2.60 - 2.71 (m, 2 H) 3.44 (t, 2 H) 6.57 

(dd, 1 H) 7.11 - 7.24 (m, 3 H) 7.24 -7.33 (m, 2 H) 8.05 (dd, 1 H) 8.15 (br. s., 1 H) 8.24 (dd, 
1H) 13.01 (br. s., 1 H). . 

Step 3: AK2-Methy!but-3-yni2-yl)-2-(3-phenyIpropylamin6)tiicotinainide 
2-(3-Phenylpropylamirio)nicotinic acid (0.100 g, 0.390 mmbi), 1,1-dimethylpiropargyiamine 

15 (61045 ml, 0.429 mrnOl), HOBt (0.058 g, 0.429 himOl), EDCI (0.082 g, 0.429 mmol) and 
DIPEA (0.075 ml, 0.429 mmol) in DCM (5 ml) were stirred at room temperature for 3 h. 

0.025 ml' (0.238 mmol) of 1,1-dimethylpropargylamine was added and mixture was stirred at 
room temperature overnight. Some DCM was added and the organic phase was washed with 
1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 

20 was purified by flash chromatography. 0.063 g of the title compound was obtained. ' ''' 

'H NMR (400 MHz, CDCI3) 8 ppm 1.73 (s, 6 H) 1:92 - 2;03 (m, 2 H) 2.39 (s, 1 H) 2.68 - : 

2,77 (m, 2 H) 3.50 (td, 2 H) 6.05 (br. s., 1 H) 6.44 (dd, 1 H) 7.11 - 7.23 (m, 3 H) 7.23 - 7.31 

(m, 2 H) 7.50 (dd, 1 H) 8.10 - 8.23 (m, 2 H). 

EXAMPLE 144: 5-Fluoro-2-(3-(4-fluorophenoxy)prdpyiamino)-iV-(2-methylbut-3-yn-

25 2-yl)nicotinamide 

Step 1: Ethyl 5-fluorD-2-(3-(4-fluorophenoxy)propylainino)nicotinate 
2-Chloro-5-fluoronicotinic acid ethyl ester (0.150 ml, 0.982 mmol), 3-(4-fluorophenoxy)-

propan-,1-amine hydrochloride (0.606 g, 2.95 mmol), triethylamine (0.411 ml, 2.95 mmol) 
and dry ethanol (2 ml) were heated by microwave irradiation at 160 °C for 1 h. Some H2O 

30 was added and mixture was extracted 2 times with EtOAc. Combined organic phases, were 
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dried over Na2S04, filtered and evaporated. The crude product was purified by flash 
chromatography. 0.197 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 5 ppm 1.38 (t, 3 H) 2.12 (quin, 2 H) 3.68 (td, 2 H) 4.04 (t, 2 H) 
4.33 (q, 2 H) 6.82 - 6.90 (m, 2 H) 6.91 - 7.01 (m, 2 H) 7.87 (dd, 1 H) 7.99 (br. s., 1 H) 8.17 

5 (d, 1 H). 

Step 2: 5-Fluoro-2-(3-(4-fluorophenoxy)propyIamino)nicotinic acid 
Lithium hydroxide (0.028 g, 1.171 mmol) was added to a solution of ethyl 5-fluoro-2-(3-(4-
fluorophenoxy)propylamino)nicotinate (0.197 g, 0.586 mmol) in THF (4 ml) and H2O (2 
ml) at 0 °C. The mixture was stirred for 1.5 h at 60 °C. THF was evaporated, some water 

10 was added and mixture was extracted once with DCM. pH of the water phase was adjusted 

to 3 with 1 M HCl and it was extracted 3 times with EtOAc. Combined organic phases were 
dried Over Na2S04, filtered and evaporated. 0.173'g of the title compound was obtained. 
lH NMR (400 MHz, DMSO-</6) 5 ppm 1.96 - 2.06 (m, 2 H) 3.59 (t, 2 H) 4.02 (t, 2 H) 6.£0 -

7.01 (m, 2 H) 7.04 - 7.17 (m, 2' H) 7.89 (dd, 1 H) 8.12 (br. s., I H) 8.30 (d, 1 H) 12.64 -
1"5 14.02 (m, 1 H). 

Step 3: 5-FIuoro-2-(3-(4-fluorophenoxy)propy[amino)-Ar-(2-methyIbut-3-yn-2-
yl)nicotinamide 
5-FlubrO-2-(3-(4-fIuorophenoxy)propylamiriO)'nicotinic acid (0.100 g, 0.324 mmol), 1,1-
dimethylpropargylamine (0:038 ml, 0.357 mmol); HOBt (0.Oi48 g, 0.357 mmol); EDCI 

20 (0.068 g, 0.357 mrh01) and DIPEA (0.062 ml, 0.357 mmol) in DCM (5 ml) were stirred at: 

roorii temperature for 3 h. 0.025 ml (0.238 mmol) of 1,1-dimethyIpropargylarriine was added 
and mixture was stirred at room temperature overnight. Some DCM was added and' the 

organic phase was washed with 1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and 
1 

evaporated. The crude product was purified by preparative HPLC. 0.073 g of the title' 
25 compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.73 (s, 6 H) 2.1 i (quin, 2 H) 2.39 (s, 1 H) 3.58 - 3.68 
(m, 2 H) 4.02 (t, 2 H) 5.96 (br. s., 1 H) 6.82 - 6.90 (m, 2 H) 6.90 - 6.99 (m, 2 H) 7.30 (dd, 1 

H) 7.97 - 8.05 (m, 1 H) 8.11 (d, 1 H). 

30 

EXAMPLE 145: 5-Fluoro-2-(2-(4-fluorophenoxy)ethyiamino)wV-(2-methylbut-3-yn-2-
yl)nicotinamide 
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Step 1: Ethyl 5-fluoro-2-(2-(4-fIuorophenoxy)ethyIamino)nicotinate 
2-Chloro-5-fluoronicotinic acid ethyl ester (0.150 ml, 0.982 mmol), 2-(4-
fluorophenoxy)ethanamine (0.152 g, 0.982 mmol), triethylamine (0.411 ml, 2.95 mmol) and 
dry ethanol (2 ml) were heated by microwave irradiation at 160 °C for 2 h. Some H2O was 

5 added and mixture was extracted 2 times with EtOAc. Combined organic phases were dried 

over Na2S04, filtered and evaporated. The crude product was purified by reverse phase flash 
chromatography. 0.056 g of the title compound was obtained. 
'H NMR (400 MHz, CDCI3) 8 ppm 1.38 (t, 3 H) 3.89 (q, 2 H) 4.09 - 4.15 (m, 2 H) 4.33 (q, 
2 H) 6.83 - 6.91 (m, 2 H) 6.91 - 7.01 (m, 2 H) 7.88 (dd, 1 H) 8.06 - 8.15 (m, 1 H) 8.18 (d, 1 

10 H). 

Step 2: 5-Fluoro-2-(2-(4-fluorophenoxy)ethylamino)nicotinic acid 
Lithium hydroxide (8.32 mg, 0;347mmol) was added to a solution of ethyl 5-fluoro-2-(2-(4-

fluorophenoxy)ethyIamino)nicotinate (0.056 g, 0.174 mmol) in THF (3 ml) and H20 (2 ml) 
at 0 °G. The mixture was stirred at' room temperature for 3.5 h. THF was evaporated, some 

15 water was added and mixture was extracted once with DCM. pH of the water phase was 
adjusted to 3 with 1 M HCl'and it was e'xtracteid 3 times with EtOAc. Combined organic ; ' 

phases were dried over Na2S04, filtered and evaporated. 0.045 g of the title compound was 
obtained.' 

'H NMR (400 MHz, DMS6-d6) 8 ppm 3.71 - 3.87 (m, 2 H) 4.12 (t, 2 H) 6.93 - 7.03 (m, 2 

20 H) 7.06 - 7.18 (m, 2 H) 7.92 (dd, 1 H) 8.20 (br. s., 1 H) 8.34 (d, 1 H) 13.42 (br. s., 1 H). 

Step 3: 5-Fiuoro-2-(2-(4-fluorophenoxy)ethylamino)-iV-(2-methylbut-3-yn-2-
yl)nicotinamide 
5-Fluoro-2-(2-(4-fluorophenoxy)ethylamino')nicotinic acid (0.050 g, 0.170 mmOl), 1,1-
dimethylpropargylamine (0.020 ml, 0.187 mmol), HOBt (0.025 g, 0.187 mmol), EDCI 

25 (0.036 g, 0.187 mmol) and DIPEA (0.033 mi, 0.187 mmol) in DCM (5 ml) were stirred at 

rOom temperature for 4.5 h. Some DCM was added and the organic phase was washed with 

1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 

was purified by flash chromatography. 0.046 g of the title compound was obtained. 
JH NMR (400 MHz, CDC13) 8 ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 3.83 (q, 2 H) 4.10 (t, 2 H) 

30 6.01 (br. s„ 1 H) 6.81 - 6.90 (m, 2 H) 6.90 - 6.99 (m, 2 H) 7.32 (dd, 1 H) 7.99 - 8.19 (m, 2 

H). 
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EXAMPLE 146: 5-Chloro-2-(3-ethoxypropyIamino)-iV-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: 5-Chioro-2-(3-ethoxypropylamino)nicotinic acid 
Propylene glycol, monoethyl ether (0.240 ml, 2.086 mmol), Dess-Martin periodinane (15 % 

5 in DCM, 5.41 ml, 2.61 mmol) and dry DCE (10 ml) were stirred at room temperature for 2 
h. 2-Amino-5-chloro nicotinic acid (0.3 g, 1.738 mmol) dissolved in dry DCE (2 ml) and 
glacial acetic acid (0.249 ml, 4.35 mmol) were added slowly. Sodium triacetoxy borohydride 
(0.737 g, 3.48 mmol) was added and the mixture was stirred at room temperature overnight. 
The reaction was quenched with 10 ml of water. Formed precipitate was filtered, washed. 

10 with small amount of DCE and dried in the vacuum oven at 40 °C. 0.171 g of the title 

fcompoutid was obtained. : ! 

lH NMR (400 MHz, DMSO-cfc) 8 ppm 1.11 (t, 3 H) 1.78 (quin, 2 H) 3.37 - 3.45 (m, 4 H) 

3.48 (t, 2 H) 8.00 (d, 1 HJ) 8.17 - 8.31 (m, 2 H): 13,22 (br. s.,lH). 

Step 2: 5-ChIoro-2-(3-ethoxypropylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 
16 5-Chloib-2-(3-ethoxypropylamino)mc0tinic acid (0.100 g, 0.387 rhmol), 1,1-

dimethylpropargylamine (0.045 ml, 0.425 mmol), HOBt (0.057 g, 0.425 mmol), EDCI 
(0.082 g, 0.425 mmol) and DIPEA (0.074 ml, 0.425 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and the organic phase was washed with 
1 M HCl and 1 M Na2C03, dried over Na2S64, filtered and evaporated. The crude product 

20 Was purified by preparative HPLC. 0.061 g of thei title compound Was obtained. 

'H NMR (400 MHz! CDCI3) 5 ppm 1.20 (t, 3 H) 1.73 (s, 6 H) 1.90 (quin, 2 H) 2.41 (s, 1 H) 
3.38 - 3:61 (rn, 6 H) 6.06 (s, 1 H) 7.47 (d, 1 H) 8.06 (t, 1 H) 8.13 (d, 1 H). 

EXAMPLE 147: 2-(2-terf-Butoxyethylamino)-5-chloro-iV-(2-methylbut-3-yn-2-
yI)nieotinamide 

25 Step 1: 2-(2-/ert-Butoxyethylamino)-5-chIoronicotinic acid 
2-(te/?-Butoxy)ethanol (0.183 ml, 1.391 mmol), Dess-Martin periodinane (15 % in DCM, 

3.62 ml, 1.738 mmol) and dry DCE (10 ml) were stirred at room temperature for 2 h. 2-

Amino-5-chloro nicotinic acid (0.2 g, 1.159 mmol) dissolved in DCE (2 ml) and glacial 

acetic acid (0.166 ml, 2.90 mmol) were added slowly. Sodium triacetoxy borohydride (0.491 
30 g, 2.318 mmol) was added and the mixture was stirred at room temperature overnight. The 
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reaction was quenched with 10 ml of water. pH was adjusted to 5 with 2 M HCl and mixture 
was extracted 2 times with DCM. Combined organic phases were dried over Na2S04, 
filtered and evaporated. Impure product mixture (0.42 g, purity max 50 %) was used as such 
in the next step. 

5 'H NMR (400 MHz, CDClj) 8 ppm 1.24 (s, 9 H) 3.56 - 3.62 (m, 2 H) 3.63 - 3.70 (m, 2 H) 
8.16 (d, 1 H) 8.27 (d, 1 H). 

Step 2: 2-(2-te/tf-Butoxyethylamino)-5-chloro-jV-(2-methylbut-3-yn-2-yL)nicotinamide 
2-(2-?ert-Butoxyethylamino)-5-chloronicotinic acid (0.100 g, 0.367 mmol), 1,1-

dimethylpropargylamine (0.042 ml, 0.403 mmol), HOBt (0.054 g, 0.403 mmol), EDCI 
10 (0.077 g, 0.403 mmol) and DEPEA (0.070 ml, 0.403 mmol) in DCM (5 ml) were stirred at 

room temperature over weekend. Some DCM was added and the organic phase was washed 
with 1 M HCl and 1 M Na2CQ3, dried over Na2S04, filtered and evaporated. The crude 

product was purified by flash chromatography. 0.043 g of the title compound was obtained; . 
'H NMR (400 MHz, CDC13) 8 ppm 1.20 (s, 9 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 3.49 - 3.66 (m, 4 

15 H) 5.96 far. s., 1 H) 7.46 (d, 1 H) 8.02 (br. s., i H) 8.13 (d; 1 H). ' ; ; 

EXAMPLE 148: 5-ChIoro-2-(2-ethoxyethylamino)-/V-(2-methylbut-3-yn-2-
yl)nicotinamide 

Stepl: 5-Chloro-2-(2-ethoxyethylamino)nicotinic acid 
2-Ethoxyethanol (0.137 ml, 1.391 mmol), Dess-Martin periodinan,e (15 % in DCM, 3.59 ml, 

20 1.738 mmol) and dry DCE (10 ml) were stirred at room temperature for 2 h. 2-Amitio-5-

chloro nicotinic acid (0.2 g, 1.159 mmol) dissolved in DCE (2 ml) and glacial acetic acid 
(0.166ml, 2.90 mmol) were added slowly. Sodium triacetoxy borohydride (0.491 g, 2.318 
mmol) was added and the mixture was stirred at room temperature overnight. The reaction 
was.quenched with 10 ml of water. pH was adjusted to 5 with 2 M HCl and mixture was 

25 extracted 2 times with DCM. Combined organic phases were dried over Na2S04, filtered 

and evaporated. The crude product was purified by flash chromatography. 0.039 g of the title 

compound was: obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 1.24 (t, 3 H) 3.57 (q, 2 H) 3.62 - 3.69 (m, 2 H) 3.71 (d, 

2 H) 8.02 - 8.14 (m, 2 H) 8.25 (d, 1 H). 

30 Step 2: 5-Chloro-2-(2-ethoxyethylamino)-A?-(2-methylbut-3-yn-2-yl)nicotinamide 
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5-Chloro-2-(2-ethoxyethylamino)nicotinic acid (0.039 g, 0.159 mmol), 1,1-
dimethylpropargylamine (0.018 ml, 0.175 mmol), HOBt (0.024 g, 0.175 mmol), EDCI 
(0.034 g, 0.175 mmol) and DIPEA (0.031 ml, 0.175 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and the organic phase was washed with 
5 1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 

was purified by preparative HPLC. 0.025 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 5 ppm 1.21 (t, 3 H) 1.73 (s, 6 H) 2.40 (s, 1 H) 3.53 (q, 2 H) 
3.58 - 3.69 (m, 4 H) 6.04 (br. s„ 1 H) 7.48 (d, 1 H) 8.07 (br. s., 1 H) 8.12 (d, 1 H). 

EXAMPLE 149: 2-(3-FIuoro-4-methylphenylamino)-Ar-(2-methylbut-3-yn-2-
10 yl)nicotinamide 

Step 1: Methyl 2-(3-fluoro-4-methylphenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (Q. 3 g, 1.934. mmol) and 3-fluqro,-4-methylaiiilinc (0.217 
jnl,. 1.934 mmol) were heated by microwave irradiation at 120 .°C for 20 min. Some DCM . 

was added and mixture was washed twice with H20r Organic phase was dried over Na2S04, 
15 filtered and evaporated. 0.419 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 2.24 (d, 3 H) 3.93 (s, 3.H) 6.72 (dd, 1 H) 7.07 - 7.13 (m, 
1 H) 7.14 - 7.18 (m, 1 H) 7.70 (dd, 1 H) 8.22 (dd, 1 H) 8.38 (dd, 1 H) 10.16 (br. s., 1 H). 

Step 2:2-(3-Fluoro-4-methylphenylaminq)nicotinic acid , . ' 
Lithium hydroxide (0.077 g, 3.22 mmol) was added to a solution of methyl 2-(3-fluoro-4-

20 methylphenylamino)nicotinate (0.419 g, 1.610 mmol) in THF (6 ml) and H2O (3 ml) at 0 °C. 
The mixture was stirred at room temperature for 4.5 h. THF was evaporated, some jvater 

Was added and mixture was extracted once with DCM. pH of the water phase was' adjusted 
to'3 with! 1 M HC1. Formed precipitate was filtrated, washed with small amount of DCM , 
and dried in the vacuum oven at 40 °C. 0.318 g of the title compound was obtained. 

25 % NMR (400 MHz, DMSO-<f6) 5 ppm 2.19 (d, 3 H) 6.89 (dd, 1 H) 7.13 - 7.25 (m, 2 H) 

7.81 - 7.92 (m, 1 H) 8.25 (dd, 1 H) 8.41 (dd, 1 H) 10.60 (br. s„ 1 H). 

Step 3:2-(3-Fluoro-4-methylphenyIamino)-iV-(2-methylbut-3-yn-2-yl)iiicotinamide 
2-(3-Fluoro-4-methylphenylamino)nicotihic acid (0.100 g, 0.406 mmol), 1,1-

dimethylpropargylamine (0.047 ml, 0.447 mmol), HOBt (0.060 g, 0.447 mmol), EDCI 

30 (0.086 g, 0.447 mmol) and DIPEA (0.078 ml, 0.447 mmol) in DCM (5 ml) Were stirred at 
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room temperature overnight. Some DCM was added and the organic phase was washed with 

1 M HCl and 1 M Na2C03, dried over Na2SC>4, filtered and evaporated. The crude product 
was purified by flash chromatography. 0.060 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.22 (d, 3 H) 2.43 (s, 1 H) 6.15 (br. $., 1 H) 

5 6.69 (dd, 1 H) 7.04 - 7.11 (m, 1 H) 7.12 - 7.17 (m, 1 H) 7.58 - 7.73 (m, 2 H) 8.32 (dd, 1 H) 
10.35 (s, 1 H). 

EXAMPLE 150: 2-(3-Chloro-4-methoxyphenylamino)-A-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: Methyl 2-(3-chloro-4-methoxyphenylamino)nicotinate 
10 2-Fluoronicotinic acid methyl ester (0.3 g, 1.934 mmol) and 3-chloro-p-anisidine (0.494 mi, 

3.87 mmol) were heated by microwave irradiation at 120 °C for 20 min. Some DCM was 

added and mixture was washed twice with H2O and twipe with 2 M HCl. Organic phase was 
dried over Na2S04, filtered and evaporated. 0.150 g of the title compound.was, obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 3,89 (s, 3 H) 3.93 (s, 3 H) 6.71 (dd, 1 H) 6.91 (d, 1 H) 

15 7-45 (dd, 1 H) 7.81 (d, 1 H) 8.22 (dd, 1 H) 8.35 (dd, 1 H) 10.00 (s, 1 H). 

Step 2: 2-(3-ChIoro-4-methoxyphenylamino)nicotinic acid 
Lithium hydroxide (0.025 g, 1.025 mmol) was added to a solution of methyl 2-(3-chloro-4-

methoxyphenylamino)nicotinate (0.150 g, 0.512 mmol) in THF (6 ml) and H2O (3 ml) at 0 
°C. The mixture was stirred at room temperature for 2.5 h: THF was evaporated, some water 

20 was added and mixture was extracted once with DCM. pH of the water phase was adjusted 

to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic phases were 
dried over Na2S04, filtered and evaporated. 0.092 g of the title compound was obtained. 

'HNMR (400 MHz, DMSO-4) 8 ppm 3.83 (s, 3 H) 6.85 (dd, 1 H) 7.11 (d, J H) 7.46 (dd, 1 

H) 7.98 (d, 1 H) 8.23 (dd, 1 H) 8.38 (dd, 1 H) 10.31 (s, 1 H) 13.61 (br. s., 1 H). 

25 Step 3: 2-(3-Chloro-4-methoxyphenylamino)-jV-(2-methylbut-3-yn-2-yl)nicotinainide 
2-(3-Chloro-4-methoxyphenylamino)nicotinic acid (0.092 g, 0.330 mmol), 1,1-

dimethylpropargylamine (0.038 ml, 0.363 mmol), HOBt (0.049 g, 0.363 mmol), EDCI 

(0.070 g, 0:363 mmol) and DIPEA (0.063 ml, 0.363 mmol) in DCM (5 ml) were stirred at 

room temperature for 3 h. Some DCM was added and the organic phase was washed with 1 

30 M HCl and 1 M Na2C03, dried over NajSO^ filtered and evaporated. The crude product 
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was purified by flash chromatography. 0.051 g of the title compound was obtained, 
'H NMR (400 MHz, CDC13) 5 ppm 1.77 (s, 6 H) 2.43 (s, 1 H) 3.88 (s, 3 H) 6.15 (br. s., 1 H) 
6.67 (dd, 1 H) 6.89 (d, 1 H) 7.42 (dd, 1 H) 7.64 (dd, 1 H) 7.81 (d, 1 H) 8.29 (dd, 1 H) 10.25 

(s, 1 H). 

5 EXAMPLE 151: 2-(3,5-DifluorophenyIamlno)-iV-(2-methylbut-3-yn-2-yl)nicotinamidle 

Step 1: Methyl 2-(3,5-difluorophenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.3 g, 1.934 mmol) and 3,5-difluoroaniline (0.387 ml, 
3.87 mmol) were heated by microwave irradiation at 120 °C for 20 min. Some DCM was 

added and mixture was washed twice with H2O. Organic phase was dried over Na2S04, 
10 filtered ^d evaporated. 0.450 gof Ae ^tlpcompound was obtained, 

lHNMjX.(400MHZ,PDCI3)8ppm3.94(s,3 H)6.47 (tt, 1 H)6,82 (dd, 1 H)7,3Q-7.49 <£1, 
2 H) 8.27 (dd, 1 H) 8.43 (dd,( 1,H) 10.40 (br. s., 1 ,H). : :. ; 

Step 2:2-(3,5-Difluorophenylamino)nicotinic acid 
Lithium^hydroxide,(0.082 g, 3.41 mmol) .was. added to a. solution ptmethjrl 2rjC3?5T , ; v 

15 difluorophenylamino)nicotinate (0.450 g, 1.703 mmol) in THF (6 ml) and H2O (3 ml) at 0 
"G.iThfe imiturb Was Stiirbd at foom tempfefatUfe^foii 2v5-h. THF was evaporated, some water 
was added and mixtiire was extracted' Oriee with DCMi pH 6f the water phase waS -a<ljusted 
to 4 with 2 M 'HCi. Formed precipitate was filtrated; washed with'Small amount of DCM 
arid dried irt the vacuum oven at 40 *C. 01399 gof the title compound Was ob£amed.,; >•-

20 'H NMR (400 MHz, DMSO-4) 8 ppm 6:80 (tt, 1 H) 6.99 (dd, '1 H) 7-43 - 7.63 (m, 2 H) 

8.36 (dd, 1 H) 8.47 (dd, 1 H) 10,69 (s, 1 H). ; ; v •> 1!-0• V: — !' i »<y. 

Step 3: 2-(3,5-DifluorophenyIamino)-/V-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(3,5-DifluorOphenylafaiiinO)nicotinic acid (0.100 g,: 0.400 mmol), 1,1-
dimethylpropargylamine (0.046 ml, 0.440 mmol), HOBt (0.059 g, 0.440 mmol), EDCI . 

25 (0 084 g, 0.440 rrimol) and DIPEA (0.077 ml, 0.440 mmol) in DCM (5 ml) Were stirred at 
rOoiri temperature overnight. Some DCM Was added and the organic ph&se Was washed with 
I'M HCl and 1 M N2L2CO3, dried Over Na2S04, filtered and evaporated. The crude product 

Was purified by flash chromatography. 0.083 g of the title compound was obtained. 
lH NMR (400 MHz, CDCl3) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6.19 (br. s„ 1 H) 6.43 (tt, 1 H) 

3b 6.7^ (dd, 1 H) 7.31 - 7.42 (rri, 2 H) 7.69 (dd; 1 H) 8.37 (dd, 1 H) 10.65 (s, 1 H). 
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EXAMPLE 152: 2-(3,3-DifluorocycIobutylamino)-5-(difluoromethyl)-Ar-(2-methylbut-
3-yn-2-yl)nicotinamide 

Step 1: Methyl 2-chloro-5-(dibromomethyl)nicotinate 
AT-Bromosuccinimide (0.449 g, 2.52 mmol) and benzoyl peroxide (0.027 g, 0.084 mmol) 

5 were added to a stirred solution of methyl 2-chloro-5-methylnicotinate (0.156 g, 0.840. 
mmol) in carbon tetrachloride (5 ml). The mixture was refluxed for 10 h. Cooled reaction 
mixture was filtered and filtrate was evaporated to dryness. The crude product was purified 

by flash chromatography. 0.140 g of title compound was obtained. 
'H NMR (400 MHz, CDClj) 8 ppm 4.00 (s, 3 H) 6.65 (d, 1 H) 8.43 (d, 1 H) 8.63 (d, 1 H). 

10 Step 2: Methyl 2-chioro-5-formylnicotinate v--> • 
Silver .nitrate (0.139 g,.0.815 mmol) in H2O (1 ml) was added to a solution of methyl 2-
chloro-5-(dibromomethyl)nicotinate (0.140 g, 0.408 mmol) in 2-propanol (5 ml) and the 

mixture was Stirred under N2 atmosphere at'room temperature overnight. The inorganic 

precipitate was filtrated and washed with small' amount of DCM. The layers of the filtrate 

15 we're separated and aqueous phasfe was washed once with' DCM. • Combined Organic phases 
Were dried over Na2SC>4i fik'ered and evaporated'. -0.076 g of the title Compound was '' 

obtained: ••• •• • '• " " '• • * 1 

•*H NMR (400 MHz, CDCI3) 8 ppm 4:01 (s, 3 H) 8.62 (d, 1 H) 8.97 (d, 1 H) 10.14 (s, 1 H). 

Step 3: Methyl 2-chloro-5-(difluoromethyI)nicotinate 
26 To a stirred'sdlutioh of methyl 2-cht6ro-5-formylnicotinate (0.076 g, 0.381 mmol) in DCM 

{5, tnl) was.'added diethylaminosulfur trifliiorider(0.200 ml, 1.523 mmol). Reaction mixture 
was stirred1 at room temperature for 2 hours under N2 atmosphere.5 After completion of the 

reae'tibn.the mixture was quenched with aqueous saturated NaHC03. Layers were separated 

anil aqueous phase was washed 3 times with DCM. Combined organic phases were dried 
25 over Na2S04, filtered and evaporated. 0.078 g of the title compound was obtained. • • 

lH NMR (400 MHz, CDC13) 8 ppm 3.99 (sr.- 3 H) 6.76 (t, 1 H) 8.32 (dt, 1 H) 8.66 (dt, 1 H). 

Step 4: 2-(3,3-Difluorocyclobutylamino)-5-(difluoromethyI)nicotinic acid 
Methyl 2-chloro-5-(difluoromethyl)nicotinate (0.105 g, 0.474 mmol), 3,3-

difluorocyclobutanamine hydrochloride (0.068 g, 0.474 mmol), triethylamine (0.132 ml, 

30 0.948 riimol) and ACN (0.5 ml) were heated by microwave irradiation at 140 °C for 70 min. 
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Forme.d precipitate was filtrated and washed with small Eunount of ACN. The filtrate was 

evaporated and redissolved in THF (4 ml) and H2O (2 ml). Lithium hydroxide (0.023 g, 
0-948 mmol) was added at 0 °C and the mixture,was stirred at room temperature for, 1,-5 h. 
THF .was evaporated, some water was added and mixture was extracted once with DCM. pH 

5 of the: water phase was adjusted to 3 with 2 M HCl. Formed precipitate was filtrated, washed 
with small amount of DCM and dried in the vacuum oven at 40 °C. 0.027 g of the title 

compound was obtained. 
'H NMR (400 MHz, MeOD-&) 8 ppm 2.48 - 2.66 (m, 2 H),3.00 - 3.14 (m, 2 H) 4,38 - 4.49 

(m, 1 H) 6.74 (t, 1 H) 8.29 - 8.33 (m, 1 H) 8.38 (dt, 1 H). 

10 Step 5: 2-(3,3-DifluorocycIobutylamino)-5-(difluoromethyl)-Ar-(2-methylbut-3-yn-2-
yI)nieotinamide *.<'•' v 

2-(3,'3-DifluoE6fcy(ilobutylaminb)-5-(difluor6rtiethyl)nicotinic acid (0.030 g,>0.108 ihmol), 

1,1-ditoetfaylproparg^lamirie (0.012' ml, 0.119 ihmol), HOBt (0.016 g, 0.11;9 miftol), iBDfcl 
|(j.023 g, 0.119'mmol) and DIPEA (0.021 nil, 0.119 mmol) in DCM (5 ml) were ̂ stirred'at'! 

15 room temperature overnight. Some DCM was added and the^ organic phase Was washed With! 

1 M HCl and! M Na^COs,' dried over NajSO^, filtered and evaporated'. The crude product 
was purified by preparative chromatography. 3.92 mg of the title compound was obtained. 

*H NMR (400 Mttz, CDCI3) 8 ppMi 1.76 (s, 6 H) 2.43 (s, l H) 2.46 -'2.63 (m,!2H) 2.98-
•3.17'-(tak; 2 H) 4.33'- 4.48 (m, 1 H)'6.13 (br.s:; 1 H) 6.60 (t, 1 H) 7.65 - 7.72 (m, 1 H) 8.29 

20 (q, 1 H) 8.66 (d, 1 H). f . . 

EXAMPLE 153: 5-Bromo-2-(ethylamino)-A7-(2-methylbut-3-yn-2-yl)nicotinamide 

Step 1: Ethyl 5-bromo-2-(ethyIamino)nicotinate . . ; : . . 5. 
Ethyl.2-amino-5-bromonicotinate (1.5 g, 6.12 mmol), acetaldehyde.(0.359 ml., 6.43 mmol) 
and acetic acid, glacial (0.876 ml, 15.30 mmol) in 1,2-dichloroethane (45 ml) were copied to 

25 0 °C. Sodium triacetoxy borohydride (2.59 g, 12,24 mmol) was added and the reaction 
mixture w^s stirred at room temperature overnight. It was cooled to 0 °C and water (15 ml) 

was added.. The organic layer was separated, washed with IM Na2COs and brine, dried with 

Na2S04 and concentrated. The crude product was purified by flash chromatography. 1.07 g 

of the; title compound was obtained. 
30 lH NMR (400 MHz, CDCI3) 8 ppm L26 (t, 3 H) 1.38 (t, 3 H) 3.50 (qd, 2 H) 4.32 (q, 2 H) 
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7.91 (br. s., 1 H) 8.18 (d, 1 H) 8.28 (d, 1 H). 

Step 2: 5-Brqmo-2-(ethylamino)nicotinic acid 
Ethyl 5-bromp-2'(ethylamino)nicotinate (1.07 g, 3.92 mmol) and potassium hydroxide 

(0.659 g, 11.75 mmol) in methanol (10 ml) and water (2.5 ml) were stirred at room 
5 temperature for 3 hours. Methanol was evaporated and the reaction mixture was diluted with 

water. The pH was adjusted to 2 by addition of 1 M HCl. The title compound precipitated 
and was filtered off. 0.81 g of the title compound was obtained. 
'H NMR (400 MHz, DMSO-4) 8 ppm 1.15 (t, 3 H) 3.43 (q, 2 H) 8.02 (br. s., 1 H) 8.10 (d, 1 
H) 8.33 (d, 1 H). 

10 Step 3:5-Bromo-2-(ethylamino)-iV-(2-methylbut-3-yn-2-yi)nicotinamide 
5-Bromo-2-(ethylamino)nicotinic acid (0.81 g, 3.31 mmol), EDCI (0.760 g, 3.97 mmol), 
HOBt (0:l;34" g,? 0.99-2 mixiol); DIPEA (1 ;727 !ttil, 9.92 mmol) and 1,1-

'dimethylpfapargylamine (0.417 ml, 3.97 mmol) in DCM (10 ml) were stirred at roorft 

temf&rature otfernigtk The reaction mixture was washed twice with water, dried with 
15 Na2S04 and concentrated. The erude product was purified by flash chromatography. 0.617 g 

of the title compound was obtained. • : • ' ' 1 ! 

lH NMR (400 MHz, CDC13) 8 ppm 1.23 (t, 3 H) 1.73 (s, 6 H) 2.41 (s, 1 H) 3.44 (qd, 2 H) 
6.05 (br. s., 1 H) 7.57 (d, 1 H) 7.98 (br. s„ i H) 8.20 (d, 1 H). ; 

EXAMPLE 154: 5-Ethoxy-iY-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide 

20 Step 1: Ethyl 2-amino-5-hydroxybenzoate , 
2-Anainp-5-hydrpxybenzoic acid, 97 % (1.0 g, 6.53 mmol) and concentrated sulphuric acid 

(1.6 ml, l 1.60 nimol) in ethanol (15 ml) was heated in a microwave reactor at 100 °C for 13 
hours. The solvent was evaporated, the .mixture was diluted with water and mixture was 

neutralized by addition of 1 M NaOH. The formed precipitate was filtered of to give 1,057 g 

25 of the title compound. 
*H NMR (400 MHz, DMSO-^e) 8 ppm 1.29 (t, 3 H) 4.22 (q, 2 H) 6.06 (s, 2 H) 6.63 (d,. 1 H) 

6,80 (dd, 1 H). 7.12 (d, 1 H) 8.65 (s, 1 H). 

Step 2: Ethyl 2-aeetamido-5-hydroxybenzoate 
Ethyl 2-amino-5-hydroxybenzoate (1.05 g, 5,80 mmol) and acetic anhydride (0.547 ml, 5.80 
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mmol) in ethanol (10 ml) was stiired at 50 °C for 2 hours. Water was added and the formed 

precipitate was filtered off to give 0.927 g of the title compound. 
'H NMR (400 MHz, CDC13):5 ppm 140 (t, 3 H) 2.23 (s, 3 H) 4.36 (q, 2 H) 6.28 (br. s., 1 H) 
7.09 (dd, 1 H) 7:52 (d, 1 H) 8.53 (d, 1 H) 10.85 (br. s., 1 H). 

5 Step 3: Ethyl 2-acetamido-5-ethoxybenzoate 
Ethyl 2-acetamido-5-hydroxybenzoate (0.927 g, 4.15 mmol), potassium carbonate (2.87 g, 
20.76 mmol) and iodoethane (1.328 ml, 16.62 mmol) in dry acetone (10 ml) was refluxed 
for 7 hours. The reaction mixture was evaporated, diluted with DCM, washed with 2 x . 
water, dried with Na2SC>4 and concentrated. 0.973 g of the title compound was obtained. 

10 lH NMR (400 MHz, CDC13) 8 ppm 1.39 - 1.45 (dt, 6 H) 2.21 (s, 3 H) 4.04 (q, 2 H) 4.37 (q, 
2 H) 7.10 (dd, 1 H)7.53 (d, 1 H) 8.60 (d, 1 H) 10.80 (br. s„ 1 H). 

Step4:Ethyl2-amino-5-ethoxybenzoate . ; ... ( . , , 
Ethyl 2-aqetamido-5-ethoxybenzoate, (1.038 g, 4.13 mmql) and 10 % HCl/EtOH (10 ml)was 
refluxed for 3 hours. The reaction mixture, was evaporated, diluted with EtOAc, washed 

15 With 2 x saturated NaHC03 and brinfe, dried" With Na2S04 and concentrated. 0.695 g of the 
title compound Was obtained. : 

-H NMR (400 MHz, CDC13) 8 ppm 1.38 (t, 6 H) 3.98 (q, 2 H) 4.33-(q, 2 H) 6.63 (d, 1 H> 
6.95 (dd, 1 H) 7.38 (d, 1 H). • : - .i : 

Step 5: Ethyl 5-ethoxy-2-(propylamino)benzoate . r? 

20 Ethyl.2-aminp-5Tethoxybenzoate (0.695 g, 3.32 mmol), propiqnaldehyde (0.254 ml, 3,49 
mmol), acetic acid, glacial (0.475 ml, 8.30 mmol) and sodium triacetoxy borohydride (1.408 
g; 6.64 mMol) in 1,2-dichlbroethane (10 ml) were stirred at room temperature overnight. 
This mixture was dissolved in 1,2-dichloroethane. (10 ml). Water (10 nil) was added. The 
organic phase was separated, washed with I M NaHC03 and water, dried with Na2S04 :and 

25 concentrated. The crude product was purified by flash chromatography. 0.369 g of the title 
compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppiri 1.02 (t, 3 H) 1.37 (m, 6 H) 1.62 - 1.77 (rti, 2 H) 3.13 (m, 

2 H) 3:91 (q, 2 H) 4.31 (q, 2 H) 6.64 (d, 1 H) 6.98 - 7.08 (m, 1 H) 7.26 (s, 1 H) 7.35 (br. s„ 1 

H) 7.46 (d, 1 H). 

30 Step 6: 5-Ethoxy-2-(propylamino)benzoic acid 
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Ethyl 5-ethoxy-2-(propylamino)benzoate (0.369 g, 1.468 mmol) and potassium hydroxide 

(0.247 g, 4.40 mmol) in methanol (5 ml) and water (3 ml) were stirred at room temperature 

for 2 days. Methanol was evaporated and the reaction mixture was dissolved in water. The 
, pH adjusted to 2 by addition of 1 M HCl and it was extracted three times with EtOAc. The 

5 organic phase was dried with Na2S04 and concentrated. The crude product was purified by 
flash chromatography. 0.191 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 3 ppm 1.03 (t, 3 H) 1.38 (t, 3 H) 1.70 (sxt, 2 H) 3.16 (t, 2 H) 

3.99 (q, 2 H) 6.68 (d, 1 H) 7.09 (dd, 1 H) 7.49 (d, 1 H). 

Step 7: 5-Ethoxy-AH2-methyibut-3-yn-2-yl)-2-(propyIamino)benzamide 
10 5-Ethoxy-2-(propylamino)benzoic acid (0.191 g, 0.855 mmol), 1,1-dimethylpropargylamine 

(0.108 ml, 1.027 mmol), EDCI (0.197 g, 1.027 mmbl), HOBt (35 m^g, 0.257 mmol) arid 

DIPEA (0.447 ml, 2.57 mmol) in DCM (5 ml) Were stirred at roorii temperature overnight. 

The reaCtion noixture was washed twice with water, dried with N&2SO4 and concentrated; 
The crude product was purified by flash chromatography. 80 mg of the title cofripound was 

15 obtained. •' ; • '.v.; . • 
lH NMR (400 MHZ; CDC13) 8 ppm 0.99 (t, 3 H) 1.38 (t, 3 H) 1.67 (q, 2 H) 1.72 (s, 6 H) 

2.38 (s, 1 H) 3.06 (t, 2 H) 3.98 (q, 2 H) 6.27 (br.' s., 1 H) 6.70 (br. s„ 1 H) 6.92 - 6.97 (rh', 2 
H). - 'I 

EXAMPL,E155:2-(te'rt-ButyIamirio)-5-chi6r6-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 

20 Step .1: 2-(tert-Butylamino)-5-chloronicotinic acid , 
2,5-Dichloronicotinic acid (1.00 g, 5.21 mmol) and fcrt-butylamine (1.905 g, 26.0 mmol) 
were heated a microwave reactor at 140 °C for 4 hours. The mixture was diluted in water 
and the pH was adjusted to 4 by addition of 2 M HCl. It was extracted with 2 x EtOAc, dried 

with Na2S04 £md concentrated. The crude product was purified by flash chroma;tpgraphy. 

25 0.474 gi of the title compound was obtained.. 
'.H NMR (4Q0 MHz, DMSO-4) 8 ppm 1.43 (s, 9 H) 8.01 (d, 1 H) 8.25 (br. s„ 1 H) 8.28 (d, 

1 H) 13.43 (br. s., 1 H). 

Step 2: 2-(fc/f^Butylaniino)-5rchIoro-Af-(2-methylbut-3-yn-2-yI)nicotinamide 
2-(rerf-Butylamino)-5-chloronicotinic acid (114 mg, 0.5 mmol), 1,1-dimethyl-

30 propargylamine (0.053 ml, 0.500 miilol), EDCI (0.115 g, 0.600 mmol), HOBt (20.27 mg, 
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0.150 mmol) and DIPEA (0.175 ml, 1.000 mmol) in DCM (5 ml) were stirred at room 
temperature overnight. The reaction mixture was washed with 1 M NaOH-solution and 
water, dried with Na2S(>4 and concentrated. The crude product was purified by preparative 
HPLC. 77 mg of the title compound was obtained. 

5 !H NMR (400 MHz, CDCI3) 8 ppm 1.45 (s, 9 H) 1.73 (s, 6 H) 2.40 (s, 1 H) 5.95 (br. s„ 1 H) 
7.43 (d, 1 H) 7.96 (br. s„ 1 H) 8.12 (d, 1 H). 

EXAMPLE 156: 2-(3,3-Difluorocyclobutylamino)-5-fluoro-iV-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: 2-(3,3-DifluorocycIobutylamino)-5-fluoronicotinic acid 
10 2-ChlproL5-fluoropyridine-3-carboxylic acid (0.3 g, 1.709 mmol), 3,3-difiuorocyclo-

butanamine hydr9chl0ri.de (0.245 g, 1.709.mmol), copper (10.86 mg, 0.171 mmol), . 
copper® bromide (0.025 g, 0.171 mmol) and potassium carbonate (0.472 g„ 3.42 mmql) in 
DMF(3 ml) were heated in a microwave reactor at 140 °C for 1 hour. The mixture was 

diluted with water, (5 ml) and the pH was adjusted to 3 by addition of 0.5 M HCL It was . ;-
15 extracted three, times with EtOAc, dried with Na2S04 and concentrated. 0.320 g of the title 

compound was obtained. 
'H NMR (400 MHz, DMSO-e?6) 8 ppm 2.82 - 2,94 (m, 2 H) 2.95 - 3.09 (m, 2 H) 3.99 - 4.17 

(toy 1 H) 7.94 (dd, 1 H) 8.11 (br. s., 1 H) 8.34 (d, 1 H) 13.53 (br. s., 1 H). 

Step 2: 2-(3,3-Difluorocycl6butyiamino)-5-fluoro-iV-(2-methyIbut-3-yn-2-

20 yl)nifcotinamide 
2-(3,3-DiQuprocyciobutylamino)-5rfluoronicotinic acid (0.320 g, 1.300 mmol),1,1-
dimethylprppargylamine (0.137 ml, 1.300 mmol), EDCI (0.299 g, 1.560 mmol), HOBt (53 
mgi 0.390 mind) and DIPEA (0.679 ml, 3:90 mmol) in DCM (5 ml) were stirred at room 
tehiperature overnight. The reaction mixture washed with 1 M NaOH and water, dried with 

25 Na2S04 and concentrated. The. crude product was purified by flash chromatography. 44 mg 

of the title compound was obtained. 
'H NMR (400 MHz, CDCI3) 8 ppm 1.74 (s, 6 H) 2.42 (s, 1 H) 2.44'- 2.62 (m, 2 H) 2.93 -' 
3.15 (m, 2 H) 4.21 - 4.44 (m, 1 H) 5:99 (br. s„ 1 H) 7.33 (dd, 1 H) 8.09 (br. s., 1 H) 8.12 (d, 

1 H)-. . . . 

30 EXAMPLE 157:5-Fluoro-2-(4-fluorophenylamino)-AT-(2-methylbut-3-yn-2-
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1 .. ' I • 

yl)nicotinamide 

Step 1: Ethyl 5-fluoro-2-(4-fluorophenyIamino)nicotinate 
2-Chloro-5-fluoronicotinic acid ethyl ester (1.00 g, 4.91 mmol) and 4-fluoroaniline (1.092 g, 

9.82 mmol) were heated in a microwave reactor at 150 °C for 2 hours. The reaction mixture 
5 was then diluted with DCM, washed twice with water, dried with Na2SC>4 and concentrated. 

The crude product was purified by flash chromatography. 0.589 g of the title compound was 
obtained. 

'H NMR (400 MHz, CDC13) 8 ppm 1.42 (t, 3 H) 4.40 (q, 2 H) 6.98 - 7.08 (m, 2 H) 7.53 -
7.64 (m, 2 H) 7.98 (dd, 1 H) 8.24 (d, 1 H) 9.96 (br. s., 1 H). 

10 Step 2:. 5-Fluoro-2-(4-fluorophenylamino)nicotinic acid 
Ethyl 5-fluoro-2-(4-flUorophenylamino)nicotinate (0.589 g, 2.117 mmol) and potassium 
hydroxide "(375 mg, 6:69 mmol) in niethariol (8 ml)-and water (2 ml) were stirred at room 
temperature for 2 hours. Methanol was evaporated, the mixture was diluted in water and the 
pH value was adjusted tc> 2 by addition of 2 M HCl. The solution Was extracted three times 

15 With*EtOAe. The combined organic phases were dried with NaliSGVahd concentrated; 523' 
frig'of the title compound was obtained. ; •' ;-! • • 

'H-NMR (400 MHz, DMSO-rf6) 8 ppm 7.10 - 7.21 (m, 2 H) 7.63 - 7.72 (m, 2 H) 8.08 (dd, 1 
H) iS.42 (d, 1 H)< 10.21 (br. s., 1 H). ' • • " • - . 

r,. .... . ;, : • •; • . s , • ' •. . . .;. 
Step 3:5-Fluoro-2-(4-fliiorophenylamino)-iV-(2-methylbut-3-y n-2-yl)nicotinamide 

20 5-Fluoro-2-(4-fluorophenylamino)nicotinic 'acid (0.523 g, 2.090 mmol), EDCI (0.481 g, 

2:508 mmol), HOBt (85 mg, 0.627 mmol), DIPEA (1.092 ml, 6.27 mmol) arid 1,1- ! • 

dimethylpropaxgylafriine (0.264 ml, 2.508 mmol) in DCM (10 ml?) were stirred at room 
temperature overnight. The mixture was washed twice with water, dried'with N^SOit'^nd 

concentrated. The crude product was purified by flash chromatography . 0. 310 g of the title 

21 tompound Was'obtained. ' 
'H NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2!44 (s, 1 H) 6.09 (br. s„ 1 H) 6.94 - 7.07 

(m, 2 H) 7.42 (dd, 1 H) 7.50 - 7.60 (m, 2 H) 8.18 (d, 1 H) 10.03 (br. s„ 1 H), 

EXAMPLE 158: 5-Fluoro-Ar-(2-methyIbut-3-yn-2-yl)-2-(l,l,l-trifluoropropan-2-
ylamino)nicotinamide : 
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Step 1: 5-Fluoro-2-(l,l,l-trifluoropropan-2-ylamino)nicotinic acid 
2-Chloro-5-fluorppyridine-3-carboxylic acid (0.199 ml, 1.709 mmol), 1,1,1-trifluoro-

isopropylamine (0.193 g, 1.709 mmol), copper (10.86 mg, 0.171 mmol), copper(I) bromide 
(0.025 g, 0.171 mmol) and potassium carbonate (0.472 g, 3.42 mmol) in DMF (2 ml) were 

5 heated in a microwave reactor at 140 °C for 1 hour. The mixture was concentrated and 

diluted with water (5 ml), and the pH was adjusted to 3 by addition of 0.1 M HCl-solution. 
The solution was extracted three times with EtOAc. The combined organic phase was dried 
with Na2S04 and concentrated. The crude product was purified by preparative HPLC. 7 mg 
of the title compound was obtained. 

10 'H NMR (400 MHz, MeOD-rf4) 6 ppm 1.40 (d, 3 H) 5.20 (spt, 1 H) 8.00 (dd, 1 H) 8.22 (d, 1 
K). . . 

Step 2: 5-Fluoro-Ar-(2-methylbut-3-yn-2-yl)-2-(l,l,l-trifluoropropan-2-
ylamino)riicbtinamide 
5^Iu6r5-2-(l,l,I-triflUdropropan-2-ylamiiid)nic6tinic acid (7 mgs 0:028 mmbi), EDCI (7.98 

15 mgi 0:042- mmol),- HOBt (1.875! mg, 0:014 nimol), DIPEA (0.O15 ml, 0.083 mmol) and 1,1-
dimethylpropargylamine (5.84: |il, 0.056 mmol) in DCM (1 ml) Were stirred at room 
temperature overnight. The mixture was washed once with water and twice with 1 M NaOH, 
dried with Na2S04 and concentrated. Thie crude product was purified by flash 
chrdmatography. 6 mg of the title compound was obtained. 

£o 'H NMR (400 MHz, CDCI3) Sppm 1.40 (d, 3 H) 1.75 (d, 6 H) 2.42 (sy 1 H) 5.04 - 5.22 (m,' 
1;H) 5.99 (br. s., 1 H) 7.35 (dd, 1 H) 8.01 (d, 1 H) 8.11 (d, 1 ,H). 

EXAMPLE 159: 4-(4-Chl6rophenylamino)-iV-(2-methyIbut-3-yii-2-yI)nicotinamide 

Step 1: 4-(4-Chlorophenylamino)nicotinic acid 

r 4:-Chlorpuicotinic acid (2.00 g, 12.69 mmol) and 4-chloroaniline (1.619 g, 12.69 mmol) in 
25 acetonitrile (5 ml) were heated in a microwave reactor at 140 °C for 20 minutes. The 

reaction mixture was then concentrated and diluted with water. The pH was adjusted to 2 by 

addition of 1 M HCl. The title compound precipitated and was filtered off and dried in 
vacuum. 2.73 g of the title compound was obtained. 

'H NMR (400 MHz, DMSO-J6) 5 ppm 7.05 (d, 1 H) 7.44 (d, 2 H) 7.59 (d,_ 2 H) 8.27 (d, 1 

30 H) 8.88 (s, 1 H) 11.37 (br. s., 1 H). 
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Step 2:4-(4-Chlorophenylamino)-A'-(2-methyIbut-3-yn-2-yI)nicotinamide 
4-(4-Chlorophenylamino)nicotinic acid (249 mg, 1.00 mmol), EDCI (0.230 g, 1.200 mmol), 
HOBt (40.5 mg, 0.300 mmol), DIPEA (0.348 ml, 2.00 mmol) and 1,1-

dimethylpropargylamine (0.126 ml, 1.200 mmol) in DCM (10 ml) were stirred at room 
5 temperature overnight. The mixture was washed twice with water, dried with Na2S04 and 

concentrated. The crude product was purified by preparative HPLC. 53 mg of the title 
compound was obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.43 (s, 1 H) 6.94 (d, 1 H) 7.15 - 7.24 (m, 
2 H) 7.37 - 7.48 (m, 2 H) 7.75 (br. s„ 1 H) 8.08 (d, 1 H) 9.00 (s, 1 H) 10.93 (br. s.,1 H). 

10 EXAMPLE 160: 5-Fluoro-iV-(2-methyIbut-3-yn-2-yI)-2-(phenylamino)nicotinamide 

Step 1: 5-FIuoro-2-(phenylamino)nicotinic acid 
2-Chloro-5-fluoropyridi:ne:3-carboxylic acid (0.331 ml, 2-85 mmol), aniline (0.260 ml, 2.85 
mmol), copper (0.018 g, 0.285 mn^ol), eppper(I) bromide. (0,041 g, 0.171 mmol) and 

potassium carbonate (0.787 g, 5.70. mmol) in DMF(5 ml) were heated, in a microw.ave 
15 reactor, tq 140 °C over 1 hour. The mixture was concentrated and diluted with water (5 ml), 

and the pH was adjusted to 3 by addition of 0.1 M HCl. The solution was extracted three 

times with EtOAc. The combined organic phase was dried with Na2S04 and concentrated. 

The, crude product was purified by flash chromatography. 48 mg of the title compound was 

obtained. 
20 'H NMR (400 MHz, CDCI3) 8 ppm 6.96 (t, 1 H) 7.23 - 7.30 (m, 2 H) 7.36 (d, 1 H) 7:64 (d, 

2 H) 7.93 - 8.07 (m, 1 H) 8.14 (s, 1 H) 10.88 (br. s., 1 H). 

Step 2: 5-Fliioro-iV-(2-methylbut-3-yn-2-yl)-2-(phenyIairiino)nicotinamide ' 
5-Fluoro-2-(phenylamino)nicotinic acid (0,048 g, 0.207 mmol), EDCI (0.048 g, 0.248 

mmol), HOBt (14 mg, 0.103 mmol), DIPEA (0.072 ml, 0.413 mmol) and 1,1-
25 dimethylpropargylamine (0.026 ml, 0.248 mmol) in DCM (5 ml) were, stirred at room" 

temperature overnight. The mixture was washed with water and 1 M NaOH, dried with 

Na2S04 and concentrated. The crude product was purified by flash chromatography. 4.7 mg 

of the title compound was obtained. 
lH NMR (400 MHz, CDCI3) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6.09 (br. s„ 1 H) 7.02 (tt, 1 H) 

35 7.28 - 7.35 (m, 2 H) 7.43 (dd, 1 H) 7.57 - 7.67 (m, 2 H) 8.21 (d, 1 H) 10.03 (br. s„ 1 H). 
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EXAMPLE 161: Ar-(2-Methylbut-3-yn-2-yI)-4-(4-(trifluoromethyl)phenylamino)-
pyrimidine-5-carboxamide 

Step 1: 4-(4-(TrifluoromethyI)phenylamino)pyrimidine-5-carboxylic acid 
Ethyl 4-(4-(trifluoromethyI)phenylamino)pyrimidine-5-carboxylate (0.133 g, 0.427 mmol) 

5 and potassium hydroxide (0.072 g, 1.282 mmol) in methanol (5 ml) and water (1 ml) were 
stirred at room temperature for 2 hours. Methanol was evaporated and the mixture was 
diluted with water. The pH was adjusted to 3 by addition of 0.1 M HCl and the solution was 
extracted three times with EtOAc. The combined organic phase was dried with Na2S04 and 
concentrated. 119 mg of the title compound was obtained. 

10 'H NMR (400 MHz, DMSO-40 5 ppm 7.74 (d, 2 H) 7.98 (d, 2 H) 8.85 (s, 1 H) 8.97 (s, 1 H) 
10.78 (br. s., 1'H). ? 

Step 2: yV-(2-Methylbut-3-yn-2-yl)-4-(4-(trifluoromethyI)phenylamino)pyrimidine-5-
carboxamide ' 
4-(4-(Trifludromethyl)phenylamino)pyrimidine-5-carboxylic acid (0:050 g, 0.177 mmol),' 

15 EDCI (0.041 % 0.212 mmol), HOBt (0.012 g, 0.088 mmol), DIPEA (0.062 ml, 0.353 mmol) 
aiid l, 1-dimethylpropargylamine (0.022 ml; 0.212 mmol) in DCM (5 ml) were stirred at 
rOom temperature overnight. The mixture was washed with water and 1 M NaOH, dried 
with Na2S04 and concentrated. The crude product was purified by flash chromatography. 33 
trig of the title compound was obtained. 

20 'H NMR (400 MHz, CDClj) 5 ppm 1.79 (s, 6 H) 2:46 (s, 1 H) 6.29 (br. s„ 1 H) 7.61 (d, 2 H) 
7.85 (d, 2 H) 8.57 (s, 1 H) 8.76 (s, 1 H) 10.97 (br. s„ 1 H). 

EXAMPLE 162: 2-(tert-Butylamino)-5-fluoro-Ar-(2-methylbut-3-yn-2-yI)nicotinamide 

Step 1: 2-(tert-ButyIaminp)-5-fluoronicotinic acid 
2,5-Difluoronicotinic acid (l g, 6.29 mmol) and/m-butylamine (6.61 ml, 62.9 mmol) were 

25 heated in a microwave reactor at 140 °C for 3 hours. The excess amine was evaporated and 

water was added. The mixture was made acidic by adding 1 M HCl and it was extracted 

with 3 x ethyl acetate. The organic layer was dried with Na2S04 and concentrated. The crude 

product was purified by flash chromatography. 0.801 g of the title compound was obtained. 

'H NMR (400 MHz, DMSO-d6) 5 ppm 1.42 (s, 9 H) 7.89 (dd, 1 H) 8.10 (br. s., 1 H) 8.30 (d, 

30 1 H) 13.36 (br. s., 1 H). 
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Step 2: 2-(terf-ButyIamino)-5-fluoro-Ar-(2-methylbut-3-yn-2-yI)nicotinamide 
2-(tert-Butylamino)-5rfluoronicotinic acid (106 mg, 0.500 mmol), 1,1-dimethyl­

propargylamine (0.053 ml, 0.500 mmol), EDCI (0.115 g, 0.600 mmol), HOBt (20.27 mg, 
0.150 mmol) and DIPEA (0.174 ml, 1.00 mmol) in DCM (5 ml) were stirred at room 

5 temperature overnight. The reaction mixture was washed with water and 1 M NaOH, dried 

with Na2S04 and concentrated. The crude product was purified by preparative HPLC. 80 mg 
of the title compound was obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 1.45 (s!, 9 H) 1.73 (s, 6 H) 2.40 (s, 1 H) 5.96 (br. s., 1 H) 
7.26 (dd, 1 H) 7.71 (br. s., 1 H) 8.09 (d, 1 H). 

10 EXAMPLE 163: 2-(3,3-Difluorocyclobutylamino)-iV-(3-ethyIpent-l-yn-3-yl)-5-
fluoronicotinamide • < " 

Step 1: Methyl 2,5-difluoronicotinate 
2,5r]piflupronicqtiiUc acid (5,j»„3L4 mmol), potassium carbonate (4.34 g, 31.4 mmol) and 
ipdpmethane (2.349 rni, 37.7 mmol) in DMF (30 ml) were stirred at 40 °C overnight. The 

15 mixture was diluted with water and extracted with 3 x ethyl acetate. The combined organic 

phases were washed with 5 x. water, dried with Na2S04 and concentrated. 4.4 g of the title 

compound was obtained. • \ , 
!H NMR (400 MHz, CDC13) 8.ppm 3.98. (s, 3 H) 8.12 (td, 1 H) 8.24 (dd, 1 H). 

Step 2: 2-(3,3-PifluorocyclqbutyIamino)-5-fluoronicotinic acid 
20 Methyl 2,5-difluoronicotinate. (0.15 g, 0.866 mmol), 3,3-difluorocyclobutanamine 

hydrochloride (0.124 g, 0.866 mmol) and triethylamine (0.242 ml, 1.733 mmol) in 
acetonitrile'(3 ml) were heated in a microwave reactor at 125 °C for 1 hour. The mixture was 

concentrated and diluted with THF (6 ml) and water (3 ml). Lithium hydroxide (0.062 g, 
2.60 mmol) was added at 0 °C and the reaction mixture was stirred at room temperature for 

25 2 hours. It was concentrated, diluted with water and washed with DCM. The pH of the water 

phase was then adjusted to 1 by addition of 2 M HCl. The title compound precipitated and 
was filtered off, washed with water and dried in a vacuum oven. 47 mg of the title. 

compound was obtained. 
'H NMR (400 MHz, DMSO-4) 8 ppm 2.54 - 2.65 (m, 2 H) 2.93 - 3.07 (m, 2 H) 4.31 (br. s„ 

30 1 H) 7.94 (dd, 1H) 8.17 (br. s„ 1 H) 8.33 (d, 1 H) 
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Step 3: 2-(3,3-DifluorocyclobutyIamino)-iV-(3-ethyIpent-l-yn-3-yI)-5-fluoro-
nicotinamide 
2-(3,3-DifluorocycIobutylamino)-5-flu'oronicotinic acid (47 mg, 0.191 mmol), EDCI (43.9 
mg, 0.229 mmol), HOBt (7.74 mg, 0.057 mmol), DIPEA (0.133 ml, 0J64 mmol) and 3-

5 ethylpent-l-yn-3-amine hydrochloride (42.3 mg, 0.286 mmol) in DCM (6 ml) were stirred at 
room temperature overnight. The reaction mixture was washed twice with water, dried with 
Na2S04 and concentrated. The crude product was purified by preparative HPLC. 10.9 mg of 
the title compound was obtained. 

'H NMR (400 MHz, CDClj) 8 ppm 1.04 (t, 6 H) 1.77 - 1.99 (m, 2 H) 2.17 - 2.33 (m, 2 H) 
10 2.38 , 2.61 (m, 3 H) 2.93-3.22 (m, 2H)4.14-4,45 (m, 1 H) 5.89(br. s., l.H)7.34(dd, 1 

H) 7.95 (d, 1 H) 8.12 (d, 1 H). 

EAXAMPLE 164: 2-(3,3-Difluorocyclobutylamino)-5-fluoro-iV-(3-methylpent-l-yn-3-
yl)nicotinamide ' •; ;.! ! ' . 

2-(3,3-Difluorocyclobutylamino)-5-fluoronicotinic acid (0.06 g, 0.244-mmol), EDCI,(0,056 

15 g, 0.292 mmol), HOBt (9.88 mg, 0.073 mmol), DIPEA.(0.170 ml, 0.975 mmol) and 3^ 
aminp-3-methyl- 1-pentyne hydrochloride (0.039 g, 0.292 mmol) in DCM.(5 ml) were stirred 
at room temperature overnight. The reaction mixture was washed twice with water, dried 
with; Na2SQ4 and concentrated. The crude product was purified by flash chromatography. 46 
ingofthe,title compound was obtained. , .... 

20 ]H NMR (400 MHz, CDCL3) 8 ppm 1.07 (t, 3 H) 1.72 (s, 3 H) 1.84 - 1.98 (m, 1 H) 2.10 -
2.21 (m, 1 H) 2.44 (s, 1 H) 2.45 - 2.59 (m, 2 H) 2.96 - 3.12 (m, 2 H) 4.23 - 4.41 (m, 1 H) 
5.94 (br. s., 1 H) 7.32 (dd, 1 H) 8.04 (d, 1 H) 8.12 (d, 1 H). 

EXAMPLE 165: 2-(3-Fluoro-5-methoxyphenylamino)-Air-(2-methylbut-3-yn-2-
yI)nicotinamide 

25 Step 1: Methyl 2-(3-fluoro-5-methoxyphenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.4 g, 2.58 mmol) and 3-fluoro-5-methoxyaniline 
(0.354 ml, 3.09 mmol) were heated by microwave irradiation at 120 °C for 50 min. 0.1 ml 

(0.873 mmol) of 3-fIuorp-5-methoxyaniline was added and mixture was irradiated for 30 
min at 120 °C. Some DCM was added and mixture was washed twice with H2O. Organic 

30 phase was dried over Na2S04, filtered and evaporated. Crude product was purified by 
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trituration with diethyl ether. 0.293 g of the title compound was obtained. 
lH NMR (400 MHz, DMSO-4) 5 ppm 3.78 (s, 3 H) 3.91 (s, 3 H) 6.48 (dt, 1 H) 6:96 (dd, 1 
H) 7.03- 7.11 (m, 1 H) 7.42 (dt, 1 H) 8.29 (dd, 1 H) 8.48 (dd, 1 H) 10.20 (s, 1 H). : 

Step 2: 2-(3-FIuoro-5-methoxyphenylamino)nicotinic acid 
5 Lithium hydroxide (0.051 g, 2.121 mmol) was slowly added to a solution of methyl 2-(3-

fluoro-5-methoxyphenylamino)nicotinate (0.293 g, 1.061 mmol) in THF (4 ml) and H2O (2 
ml) at 0 °C. The mixture was stirred at room temperature for 2 h. THF was evaporated, 

some water was added and mixture was extracted once with DCM. pH of the water phase 
was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 

10 phases were dried over Na2S04, filtered and evaporated. 0.273 g of the title compound was 

obtained. * ' 
*H NMR (400 MHz, DMSO-4) 5 ppm 3.77 (s, 3 k) 6.46 (dt, IH) 6:93 (dd, 1 H) 7.04 -7.12 
(m, 1 H) 7.41 (dt, 1 H) 8.27 (dd; 1 H) 8.44 (dd, 1 H) 10.59 (br. s., 1 H) 13.66 (s, 1 H). 

Step 3: 2-(3-Fluoro-5-meth6xyphenylamino)-iV-(2-methylbut-3-ya-2-yl)nicotinamide 
15 2-(3-Fluoto-5-meth6xyphenylaniino)nic6tinic acid (0.050 g, 0:19Tmmol),1,1-

dimethylpropargylamine (0.020 ml, 0.191 mmol), HOBt (0.028 g, 0.210 mmol), EDCI 
(0.040 g, 0.210 mmol) and DIPEA (0.037 ml, 0.210 mmol) in DCM (5 ml) were stirred at 

room temperature for 3 h. 0.010 ml (0.096 mmol) 1,1 -dimethylpropargylamine was added 
and the mixture was stirred at room temperature Overnight. Some DCM was added and the 

20 Organic phase was washed with 1 M HCl and 1 M Na2C03, dried Over Na2S04, filtered and 
evaporated. The crude product was purified by preparative HPLC. 0.027 g of the title 
compound was obtained. • 1 

!H NMR (400 MHz, CDCI3) 5 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.80 (s, 3 H) 6.17 (br. s., 1 H) 

6.29 (dt, 1 H) 6.73 (dd, 1 H) 6.95 - 7.00 (m, 1 H) 7.31 (dt, 1 H) 7.66 (dd, 1 H) 8.34 (dd, 1 H) 

25 10.48 (s, 1 H). 

EXAMPLE 166: 2-(3-FIuoro-5-methoxyphenylamino)-Ar-(3-methylpent-l-yn-3-

yl)iiicotinamide 

2-(3-Fluoro-5-methoxyphenylamino)nicotinic acid (0.050 g, 0.191 mmol), 3-amino.-3-

methyl-l-pentyne hydrochloride (0.025 g, 0.191 mmol), HOBt (0.028 g, 0.210 mmol), EDCI 

30 (0,040 g, 0.210 mmol) and DIPEA (0.070 ml, 0.400 mmol) in DCM (5 ml) were stirred at 
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room temperature for 3 h. 0.012 g (0.096 mmol) 3-amino-3-methyl-l-pentyne hydrochloride 

was added and the mixture was stirred at room temperature overnight. Some DCM was 
added and the organic phase was washed with 1 M HCl and 1 M Na2C03, dried over 
Na2S04, filtered and evaporated. The crude product was purified by preparative HPLC. 

5 0.030 g of the title compound was obtained. 
*H NMR (400 MHz, CDCI3) 8 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.85 - 1.99 (m, 1 H) 2.12 -
2.26 (m, 1 H) 2.45 (s, 1 H) 3.80 (s, 3 H) 6.11 (br. s., 1 H) 6.29 (dt, 1 H) 6.74 (dd, 1 H) 6.93 -
7.02 (m, 1H) 7.30 (dt, 1 H) 7.67 (dd, 1 H) 8.35 (dd, 1 H) 10.44 (s, 1 H). 

EXAMPLE 167: 2-(3-Chloro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-
10 yl)nicotinamide 

Step 1: Methyl2-(3-chloro-5-methoxyphenylamino)nicotinate . 
2-Fluoronipqtinic acid methyl ester (0.4 g, 2.58 mmol),and 3-chloro-5-methqxyaniIine 
(0.488 g, 3..09 mmol) were heated by microwave irradiation at 12Q °C for 50 mig. Some 

DCM was added and mixture was washed twice with H20. Organic phase was dried over 

15 Na2S04, filtered and evaporated. Crude product was purified by trituration with diethyl 
ether. 0.451 g of the title compound was obtained. . . , , 
'H NMR (400 MHz. DMSO-Jfi) 8 ppm 3.78 (s, 3 H) 3.91 (s, 3 H) 6.68 (t, 1 H) 6.97 (dd, 1 
H) 7.24 (t, 1 H) 7.59 (t, 1 H) 8.29 (dd, 1 H) 8.48 (dd, 1 H) 10.16 (s, 1 H). 

Step 2: 2-(3-Chloro-5-methoxyphenylamino)nicotinic acid 
20 Lithium hydroxide (0.074 g, 3.08 mmol) was slowly added to a solution of methyl 2-(3-

chlor0-5-methoxyphenylamino)nicqtinatef (0.451 g, 1.541 mmol) in THF (6 ml) and H20 (3 
ml) at 0 °C. The mixture was stirred at room temperature for 2 h. THF was evaporated, 
some water was added and mixture was extracted once with DCM. pH of the water phase 
was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 

25 phases were dried over Na2S04, filtered and evaporated. 0.421 g of the title compound was 

obtained. 
*H NMR (400 MHz, DMSO-d6) 6 ppm 3.78 (s, 3 H) 6.67 (t, 1 H) 6.94 (dd, 1 H) 7.25 (t, 1 H) 
7.56 (t, 1 H) 8.27 (dd, 1 H) 8.45 (dd, 1 H) 10.56 (s, 1 H). 

Step 3: 2-(3-Chloro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 
3d 2-(3-Chloro-5-methoxyphenylamino)nicotinic acid (0.050 g, 0.179 mmol), 1,1-
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dimethylpropargylamine (0.019 ml, 0.179 mmol), HOBt (0.027 g, 0.197 mmol), EDCI 

(0.038 g, 0.197 mmol) and DIPEA (0.066 mi, 0.377 mmol) in DCM (5 ml) were stirred at 

room temperature for 3 h. 0.010 nil (0.096 mmol) 1,1-dimethylpropargylamine was added 
and the mixture was stirred at room temperature overnight. Some DCM was added and the 

5 organic phase was washed with 1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and 
evaporated. The crude product was purified by preparative HPLC. 0.025 g of the title 
compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.80 (s, 3 H) 6,17 (br. s., 1 H) 
6.50 - 6.59 (m, 1 H) 6.73 (dd, 1 H) 7.21 (t, 1 H) 7.45 (t, 1 H) 7.66 (dd, 1 H) 8.35 (dd, 1 H) 

10 10.47 (s,lH). 

EXAMPLE 168: 2-(3"Chi6ro-5-metboxyphenylaihlno)-^(3-methyipeiit-l-yn-3- ! 

yI)nicotinkmide - . ' 

2-(3-Chloro.-5-methoxyphenylamino)nicotinic acid (0.05Q g, 0.179 mmol), 3-ajnino-3-

methyl; 1-pentyne hydrochloride.(0.024 g, 0.179 mmol), HOBt (0.027 g, 0.197 mmol), EDCI 
15 (0.038 g, 0.197 mmol) and DIPEA (0.066 ml, 0.377 mmol) in DCM (5 ml) were stirred at 

room temperature for 3 h. 0.012 g (0.090 mmol) 3-amino-3-methyl-1-pentyne hydrochloride 
was added and the mixture was stirred at room temperature overnight. Some DCM was 

added .and. the organic phase. wa$.washed with 1 M HCl and 1 M Na2C03,; dried over 
Na2SQ4, filtered and evaporated. The crude product was purified by preparative HPLC. 

20 0.037 g of the title compound was obtained. 
'H NMfc (400 MHz, CDClj) 8 ppm 1.09 (t, 3 H> 1.75 (s, 3 H) 1 ;85 - 2.00 (m, 1 H) 2.12 -

2:25 (m, 1 H) 2.45 (s, 1 H) 3.80 (s, 3 H) 6.11 (s, 1 H) 6.48 - 6.59 (m, 1 H) 6.74 (dd, 1 H) 
7.21 (t, 1 H) 7.44 (t, l H) 7.67 (dd, 1 H) 8.35 (dd, 1 H) 10.43 (s,.l H). 

EXAMPLE 169: 2-(2-Fluoro-3-methoxyphenylamino)-A'-(2-methylbut-3-yn-2-

25 yl)nicotinamide 

Step i: Methyl 2-(2-fluoro-3-methoxyphenyIamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.4 g, 2.58 mmol) and 2-fluoro-3-methoxyaniline 
(0.340 ml, 2.84 mmol) were heated by microwave irradiation at 120 °C for 45 min. Some 

DCM was added and mixture was washed twice with H2O. Organic phase was dried over 

30 Na2.S04> filtered, and evaporated. 0.633 g of the title compound was obtained. 
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lH NMR (400 MHz, CDC13) 6 ppm 3.91 (s, 3 H) 3.95 (s, 3 H) 6.68 (td, 1 H) 6.76 (dd, 1 H) 
7.05 (td, 1 H) 8.08 (ddd, 1 H) 8.26 (dd, 1 H) 8.39 (dd, 1 H) 10.30 (br. s„ 1 H). 

Step 2: 2-(2-Fluoro-3-methoxyphenylamino)nicotinic acid 
Lithium hydroxide (0.110 g, 4.58 mmol) was slowly added to a solution of methyl 2-(2-

5 fluoro-3-methoxyphenylamino)nicotinate (0.633 g, 2.291 mmol) in THF (6 ml) and H2O (3 
ml) at 0 °C. The mixture was first stirred at room temperature for 2 h and then at 40 °C for 2 
h. THF was evaporated, some water was added and mixture was extracted once with DCM. 
pH of the water phase was adjusted to 4 with 2 M HCl and it was extracted 3 times with 
EtOAc. Combined organic phases were dried over Na2S04, filtered and evaporated. 0.495 g 

10 of the title compound was obtained. 
lH NMR (400 MHz, DMSO-dd) 5 ppm 3.85 (s, 3 H) 6.84 (td, 1 H) 6.93 (dd, 1 H) 7:09 (td, 1 
H) 8.l3 (ddd, 1 H) 8.28 (dd, 1 H) 8.42 (dd, 1 H) 10.62 (br. s., lH) 12.48 -15.12 (m, 1 H). 

Step 3: 2-(2-Fluoro-3-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(2-Fludro-3-methoxyphenyiamino)nicotinic acid (0.050 g, 0.191 mmol), 1,1- : ; 

15 dimethylpropargylamine (0.020 ml, 0.191 Ihmol), HOBt (0;028 g:, 0.210 mmol), EDCI 1: 

(0.040 g, 0.210 mmol) and DIPEA (0.037 ml, 0.210 mmol)in DCM (5 ml) were stirred at 
room temperature overnight. In th6 morning, 0.010 ml (0.096 mmol) 1,1-
dimethylpropargylamine was added and the mixture was stirred for 5 h. Some DCM was 
added and the organic phase was washed with11 M HCl and 1 M Na2C03, dried over 

20 Na2S04, filtered and evaporated. The crude product was purified by preparative HPLC. 
0.023 g of the title compound was obtained. 0 
•'H NMR (400 MHz, CDC13)« ppm 1.78 (s, 6 H) 2:42 (s, 1 H) 3:89 (s, 3 H) 6.16 (br. s.,« 1 H) 

6.67 (td, 1 H) 6.72 (dd, 1 H) 7.02 (td, 1 H) 7.67 (dd, 1 H) 7.86 (ddd, 1 H) 8.31 (dd, 1 H) 
10.23 (br. s„ 1H). 

25 EXAMPLE 170:2-(2-Fluoro-3-methoxyphenylamino)-A7-(3-inethyIpent-l-yn-3-

yI)iiicotinamide 

2-(2-Fluoro-3-methoxyphenylamino)nicotinic acid (0.050 g, 0.191 mmol), 3-amino-3-

mejthyl-1-pentyne hydrochloride (0.025 g, 0.191 mmol), HOBt (0.028 g, 0.210 mmol), EDCI 
(0.040 g, 0.210 mmol) and DIPEA (0.070 ml, 0.400 mmol) in DCM (5 ml) were stirred at 

30 room temperature overnight. In the morning, 0.013 g (0.096 mmol) 3-amino-3-methyl-l-
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pentyne hydrochloride and 0.035 ml (0.200 mmol) DIPEA were added and the mixture was 
stirred for 5 h. Some DCM was added and the organic phase was washed with 1 M HCl. and 
1 M Na2CC>3, dried over Na2SC>4, filtered and evaporated. The crude product was purified by 

preparative HPLC. 0.033 g of the title compound was obtained. 
5 'H NMR (400 MHz, CDCl3) 8 ppm 1,07 (t, 3 H) 1.77 (s, 3 H) 1.93 (dq, 1 H) 2.15 - 2.32 (m, 

1 H) 2.43 (s, 1 H) 3.89 (s, 3 H) 6.11 (br. s., 1 H) 6.66 (td, 1 H) 6.73 (dd, 1 H) 7.02 (td, 1 H) 
7.67 (dd, 1 H) 7.88 (ddd, 1 H) 8.31 (dd, 1 H) 10.21 (br. s., 1 H). 

EXAMPLE 171: 5-FIuoro-2-(4-fluorophenylamino)-iV-(3-methylpent-l-yn-3-
yl)nicotinamide 

10 5-Fluoro-2-(4-fluprophenylamino)nicotinic acid (0.050 g, 0.200 mmol), 3-amino-3-methyl-
1-pentyne hydrochloride (0.029 g, 0.220 mmol), HOBt (0.030 g, 0.220 mmol), EDCI (0.042 
g,.0.220 mmol) and DIPEA (0.073 ml, 0.420 mmol) in DCM (5 ml) were stirred at room 

temperature, for 5 h. Some DCM. was added and the organic phase was washed with 1 M 

HCl and 1 M Na2C03, dried over N^SQ-t, filtered and evaporated. The crude product was 
15 purified by preparative HPLC- 0.034 g of the title compound was obtained. 

.'H NMR (400 MHz, CDC13) 8 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.88 - 2.01 (m, 1 H) 2.12 -

2.26 (m, 1 H) 2.46 (s, 1 H) 6.04 (br. s., 1 H) 6.92 - 7.09 (m, 2 H) 7.42 (dd, 1 H) 7.50 - 7.59 
(m, 2 H) 8.18 (d, V H) 9.99 (s, 1 H). 

EXAMPLE 172: 5-Fluoro-iV.(3-methyIpent-l-yn-3-yl)-2-(phenylamino)nicotinamide 

20 5-Fiu0r0-2-(phenylarnin0)ni90tinic acid (0,050 g, ,0.2.15 mmol), 3-aminp-3-methyl-1 -, , 

pentyne hydrochloride (0.032 g, 0.237 mmol), HOBt (0.032 g, 0-237 mmol), EDCI (0.045 g, 

0.237 mmol) and DIPEA (0.079 ml, 0.452 mmol) in DCM (5 ml) were stirred at room 
temperature for 3 h. Some DCM was added and the organic phase was washed with 1 M 

HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 

25 purified by preparative HPLC. 0.034 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.08 (t, 3 H) 1.74 (s, 3 H).1.85 - 1,98 (m, 1 H) 2.12 -

2.27 (m, 1 H) 2.46 (s, 1 H) 6.05 (br. s., 1 H) 7.02 (tt, 1 H) 7.28 - 7.35 (m, 2 H) 7.42 (dd, 1 H) 

7.60 (dd, 2 H) 8.21 (d, 1 H) 9.99 (s, 1 H). 

EXAMPLE 173: 2-(2,4-DifIuorophenylamino)-iV-(2-methylbut-3-yn-2-yi)nicotinamide 
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Step 1: Methyl 2-(2,4-difIuorophenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.4 g, 2.58 mmol) and 2,4-difluoroaniline (0.310 ml, 
3.09 mmol) were heated by microwave irradiation at 130 °C for 20 min. Some DCM was 

added and mixture was washed twice with H2O. Organic phase was dried over Na2S04, 
5 filtered and evaporated. 0.554 g of the title compound was obtained. 

lH NMR (400 MHz, CDCI3) 8 ppm 3.95 (s, 3 H) 6.76 (dd, 1 H) 6.84 - 6.95 (m, 2 H) 8.26 

(dd, 1 H) 8.34 - 8.46 (m, 2 H) 10.19 (br. s„ 1 H). 

Step 2: 2-(2,4-Difluorophenylamino)mcotinic acid 
Lithium hydroxide (0.100 g, 4.19 mmol) was slowly added to a solution of methyl 2-(2,4-

10 difluorophenylamino)nicotinate (0.554 g, 2.097 mmol) in THF (6 ml) and H20 (3 ml) at 0 
°C. The mixture was stirred 'at room temperature overnight. THF was evaporated, some 

water was added and mixture Was extracted once with DCM. pH of the water phase'was: 

adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc; Combined organic 

phases were- dried over Na2S04, filtered and evaporated. 0.455 g of the title compound was 

15 obtained. ' ' •' ! '' 
'H NMR (400 MHz, DMSO-4) 8 ppm 6.92 (dd, 1 H) 7.04 - 7.14 (m, 1 H) 7.34 (ddd, 1 H) 
8;27 (dd, 1 H) 8.39 (dd, 1 H) 8.46 (td, 1 H) 10.47 (s, 1 H) 13.69 (br. s, 1 H). 

Step 3: 2-(2,4-DifluorophenyIaminb)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(2,4-Difluorophenylamino)nicotinic acid (0.050 g, 0.200 mmol), l,l-: • ! • 

20 dimethylpropargylamine (0.023 ml, 0.220 mmol), HOBt (0.030 g, 0.220 nimol), EDCI • 
(0.042 g, 0.220 mmol) and DIPEA (0.038 ml, 0.220 mmol) in DCM (5 ml) were stirred at 
room temperature overnight. Some DCM was added and the organic phase was washed with 
1 M HCl and 1' M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 
was purified by preparative HPLC. 0.017 g of the title compound was obtained. ' 

25 'H NMR (400 MHz, CDC13) 8 ppm 1.78 (s, 6 H) 2.43 (s, 1 H) 6. i6 (br. s,lH) 6.72 (dd, 1 
H) 6.80 - 6.94 (m, 2 H) 7.67 (dd, 1 H) 8.13 - 8.23 (m, 1 H) 8.29 (dd, 1 H) 10.23 (br. s.t 1 H). 

EXAMPLE 174: 2-(2,4-Difluorophenylamino)-iV-(3-methylpent-l-yn-3-yl)nicotinamide 

2-(2,4-Difluorophenylamino)nicotinic acid (0.050 g, 0.200 mmol), 3-amino-3.-methyl-l-

pentyne hydrochloride (0.029 g, 0.220 mmol), HOBt (0.030 g, 0.220 mmol), EDCI (0.042 g, 

30 0.220 mmol) and DIPEA (0.073 ml, 0.420 mmol) in DCM (5 ml) were stirred at room 
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temperature overnight. Some DCM was added and the organic phase was washed with 1 M 
HCl and 1 M Na2CC>3, dried over Na2SC>4, filtered and evaporated. The crude product was 
purified by preparative HPLC, 0.025 g pf the title compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.08 (t, 3 H) .1.77 (s, 3 H) 1.94 (dq, 1 H) 2.17 - 2.31 (m, 
5 1 H) 2.44 (s, 1 H) 6.12 (br. s., 1 H) 6.72 (dd, 1 H) 6.81 - 6.93 (m, 2 H) 7.67 (dd, 1 H) 8.15 -

8.25 (m, 1 H) 8.29 (dd, 1 H) 10.20 (br. s., 1 H). 

EXAMPLE 175: 5-FIuoro-2-(3-fluorophenyIamino)-iV-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: Methyl 5-fluoro-2-(3-fluorophenylamino)nicotinate 
10 Methyl 2,5-difluoronicptinate. (1.0:g, 5.78 mmol) and 3-fluoroaniline (0.555 ml, 5.78 mmol) 

were heatedby microwave irradiation at 150 °C for 1 h. Some DCM was added and mixture 
was washed twice with H2Q. Organic phase was dried over Na2S04, filtered and evaporated. 

The crude product was purified by flash chromatography. 0.180 g of the title compound was 
obtained. . . , 

: ' .. • ' • V 1. 1 1 • ' . . 1 • . • 

15 'H NMR (400.MHz, CDCI3) 8 ppm 3.96 (s,;3H) 6.67-6.81 (m, 1 H) 7.18 - 7.30 (m, 2 H) 
7.64 - 7.81 (m, 1 H) 8.00 (dd, 1 H) 8.31 (d, 1 H) 10.16 (br. s., 1 H). 

Step 2:5-Fluoro-2-(3-fluorophenylamino)nicotinic acid 
Lithium hydroxide (0.033 g, 1.362 mmol) was slowly added to a solution of methyl 5-
fl'uoro-2-(3-fluorophenylamino)nic6tinate (0.18 g, 0.681 mmol) in THF (4 ml) and H2O (2 

20 rrll) at 0 °C. The mixture was stinted at room temperature for 4 h. THF was evaporated, ' 

ispme:water was added aiid, mixture was extracted once with DCM.' pH of the water phase 
was. adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 
phases' were, dried over Na2S04,! filtered and evaporated. 0.159 g of the title compound was 

obtained. 
25 'H NMR (400 MHz, DMSO-4) 8 ppm 6.82 (dddd, 1 H) 7.23 - 7.39 (m, 2 H) 7.86 (dt, 1 H) 

8.12 (dd, 1 H) 8.50 (d, 1 H) 10.47 (s, 1 H). 

Step 3: 5-Fluoro-2-(3-fluorophenylamino)-iV-(2-methyIbut-3-yn-2-yl)nicotinamide 
5-Fluoro-2-(3-fiuorophenylamino)nicotinic acid (0.040 g, 0.160 mmol), 1,1-

dimethylpropargylamine (0.019 ml, 0.176 mmol), HOBt (0.024 g, 0.176 mmol), EDCI' 

30 (0.034 g, 0.176 mmol) and DIPEA (0.031 ml, 0.176 mmol) in DCM (5 ml) were stirred at 



WO 2014/053694 PCT/FI2013/000034 

171 

room temperature for 5 h. Some DCM was added and the organic phase was washed with 1 

M HCl and 1 M Na2C03, dried,over Na2S04, filtered and evaporated. The crude product 
was purified by preparative HPLC. 0.018 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6.11 (br. s., 1 H) 6.65 - 6.74 

5 (m, 1 H) 7.18 - 7.25 (m, 2 H) 7.45 (dd, 1 H) 7.66 - 7.74 (m, 1 H) 8.24 (d, 1 H) 10.26 (s, 1 
H). 

EXAMPLE 176: 5-FIuoro-2-(3-fluorophenyIamino)-iV-(3-methylpent-l-yn-3-
yl)nicotinamide 

5-Fluoro-2-(3-fluorophenylamino)nicotinic acid (0.050 g, 0.200 mmol), 3-amino-3-methyl-

10 1-pentyne hydrochloride (0.029 g, 0.220 mmol), HOBt (0.030 g, 0.220 mmol), EDCI, (0.042 
g, 0.220 mmol) and DIPEA (0.073 ml, 0.420 mmol).in DCM (5 ml) were stirred at room 
temperature for 5 h. Some DCM was added and the. organic phase was washed with 1 M 

HCl and 1 IvI Na2C03, dried over Na2S04, filtered, and evaporated. The crude product was. 
purified by preparative HPLC., 0.027 g of the title compound was obtained. 

15 ,lH NMR (400 MHz, CDC13) 5 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.11 - 2.26 (m, 
I H) 2.46 (s, 1 H) 6.06 (br. s., I H) 6.64 - 6.74 (m, 1 H) 7.18 - 7.25 (m, 2 H) 7.44 (dd, 1 H) 

7.65 - 7:74 (m, 1 H) 8.24 (d; 1H) l;0.22 (s, 1 H), ' 

EXAMPLE 177: 5-ChIoro-2-(3,3-difluorocyclobutylammo)-iV-(3-methylpent-l-yn-3-
yl)nicotinamide 

20 5-Chloro-2-(3,3-difiuorqcyclobutylamino)nicptinic acid (0.05 g, 0.190 mmol), 3-mino-3-
methyl-1-pentyne ' HCl (0.031 g, 0.228 mmol), HOBt (0.008 g, 0.06 mmol), EDCI (0.044 g, 
0.228 mmoi) and DIPEA (0.066 ml, 0.381 mmoi) in DCM (5 ml) were stirred at room 
temperature overnight. The mixture was washed with 1 M NaOH and water, dried over 
Na2S04, filtered and evaporated. The crude product was purified by preparative HPLC. 

25 0.055 g: of the; title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.07 (t, 3 H) 1.72 (s, 3 H) 1.91 (m, 1 H) 2.08 - 2.23 (m, 
1 H) 2.45 (s, 1 H) 2.46 - 2.61 (m, 2 H) 2.91 - 3.15 (m, 2 H) 4.24 - 4.44 (m, 1 H) 5.97 (br. s., 

1 H) 7.50 (d, 1 H) 8.16 (d, 1 H) 8.24 (d, 1 H). ' 

EXAMPLE 178: 2-(3-Cyanophenylamino)-5-fIuoro-iV-(3-methylpent-l-yn-3- > 
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yl)nicotinamide 

2-(3-Cyan0phenylamino)-5-fluoronicotinic acid (0.025 g, 0.097 mmol), 3-amino-3-methyl-
1-pentyne hydrochloride (0.014 g, 0.107 mmol), HOBt (0.014 g, 0.107 mmol), EDCI (0.020 
g, 0.107 mmol) and DIPEA (0.036 ml, 0.204 mmol) in DCM (5 ml) were stirred at room 

5 temperature for 5 h. Some DCM was added and the organic phase was washed with 1 M 
HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.009 g of the title compound was obtained. 
!H NMR (400 MHz, CDC13) S ppm 1.09 (t, 3 H) 1.76 (s, 3 H) 1.89 -1.99 (m, 1 H) 2.14 -

2.26 (m, 1 H) 2.47 (s, 1 H) 6.09 (br. s.„ 1 H) 7.21 - 7.29 (m, 1 H) 7.37 (t, 1 H) 7.47 (dd, 1 H) 

10 7,67 (ddd, 1H) 8.20 -8.31 (m, 2 H) 10.42 (s, LH). 

EXAMPLE 179: 2-(2-Fluoro-5-methoxyphenyIamino)-iV-(2-inethylbut-3-yn-2-
yI)nicotinamide 

Step 1: Methyl 2-(2-flupro-5-methoxyphenylamino)nicotinate , 
2-Fluoronicptinic .acid methyl ester (0.3 g, .1.934 mmol) and 2-fluoro-5;-methoxyaniIine. 

15 (0.278. ml, 2.321 mmol) were heated by microwave irradiation at 13Q °C for 20 min. Some 

DCM was added and mixture was washed twice with H2O. Organic phase was dried over 
Na2$Q4, filtered and evaporated. Crude product was purified by trituration with diethyl 
ether. 0.324 g of the title compound was pbtained. 
!n NMR (400 MHz, CDC13) 5 ppm 3.82 (s, 3 H) 3.95 (s, 3 H) 6.49 (dt, 1 H) 6.78 (dd, 1 H) 

20 7,03 (dd, 1 H) 8.27 (dd, 1 H) 8.33 (dd, 1 H) 8.42 (dd, 1 H) 10.42 (br. s., 1 H). 

Step 2: 2-(2-Fluoro-5-methoxyphenylamino)nicotinic acid 
Lithium hydroxide (0.056 g, 2.346 mmol) was slowly added to a solution of methyl 2-(2-

fiuoro-5-methoxyphenylaniino)nicotinate (0.324 g, 1.173 mmol) in THF (4 ml) and H2O (2 
ml) at 0 °C. The mixture was first stirred at room temperature for 2 h and then at 40 °C for 

25 1.5 h; THF was evaporated, some water was added and mixture was extracted once with, 

DCM. pH of the wafer phase was adjusted to 4 with 2 M HCl and it was extracted 3 times 

with EtOAc. Combined organic phases were dried over Na2S04, filtered and evaporated. 

0.290 g of the title compound was obtained. 
!H NMR (400 MHz, DMSQ-4) 5 ppm 3;75 (s, 3 H) 6.56 (dt, 1 H) 6.95 (dd, 1 H) 7.18 (dd, 1 

30 H) 8.25 -8.35 (m, 2 H) 8.46 (dd, 1 H) 10.76 (br. s., 1 H). 
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Step 3: 2-(2-Fluoro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(2-Fluoro-5-methoxyphenylamino)nicotinic acid (0.050 g, 0.191 mmol), 1,1-
dimethylpropargylamine (0.022 ml, 0.210 mmol), HOBt (0.028 g, 0.210 mmol), EDCI 
(0,040 g, 0.210 mmol) and DIPEA (0.037 ml, 0.210 mmol) in DCM (5 ml) were stirred at 

5 room temperature for 5 h. Some DCM was added and the organic phase was washed with 1 
M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 
was purified by preparative HPLC. 0.020 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.78 (s, 6 H) 2.42 (s, 1 H) 3.80 (s, 3 H) 6.16 (br. s„ 1 H) 
6.47 (dt, 1 H) 6.74 (dd, 1 H) 7.00 (dd, 1 H) 7.68 (dd, 1 H) 8.11 (dd, 1 H) 8.34 (dd, 1 H) 

10 10.39 (br. s., 1 H). 

EXAMPLE 180: 2-(2-Flu6rd^5-methoxyphenylamino)-N-(3»inethylpent-l-yh-3-
yl)nicotinamide 

2-(2-FluoroT5-methoxyphenyIamino)nicotinic acid (0.050, g, 0.191 mmol), 3-amin,p-3-, 
methyl-1-pentyne hydrochloride (0.028 g, 0.210 mmol), HOBt (0.028 g, 0.21,0 mmol), EDCI 

15 (0.040 g, 0.210 mmoi) and DIPEA (0,070 ml, 0.400 mmol) in DCM (5 ml) were stirred at 
room temperature for 5 h. Soine DCM was added and the organic phase was washed with 1 

M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product, 

was purified by preparative JfflEJLC. .0.021 g of the title compound was obtained. , 
lH NMR (400 MHz, CDC13) 8 ppm 1.07 (t, 3 H) 1.77 (s, 3 H) 1.83 - 1.99 (m, 1 H) 2.14 -

20 2.33 (m, 1 H) 2.43 (s, 1 H) 3.80 (s, 3 H) 6.12 (br. s., 1 H) 6.47 (dt, 1 H) 6.74 (dd, 1 H) 7.00 

(dd, 1 H) 7.68 (dd, 1 H) 8.12 (dd, 1 H) 8.34 (dd, 1 H) 10.36 (br. s., 1 H). 

EXAMPLE 181:2-(3-Cyano-4-fluorophenylamino)-Ar-(2-methyIbut-3-yn-2-
yl)nicotinaniide 

Step l:Methyl 2-(3-cyano-4-fIuorophenylamino)nicotinate 
25 2-Fluoronicotinic acid methyl ester (0.3 g, 1.934 mmol) and 3-cyano-4-fluoroaniline (0.253 

ml, 2.321 mmol) were heated by microwave irradiation at 120 °C for 80 min. Some DCM 

was added and mixture was washed twice with H20. Organic phase was dried over Na2SC>4, 

filtered and evaporated. 0.461 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 3,96 (s, 3 H) 6.84 (dd, 1 H) 7.12 - 7.20 (m, 1 H) 7.73 

30 (ddd, 1 H) 8.28 (dd, 1 H) 8.33 (dd, 1 H) 8.41 (dd, 1 H) 10.34 (s, 1 H). 
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Step 2: 2-(3-Cyano-4-fluorophenylamino)nicotinic acid 
Lithium hydroxide (0.081 g, 3.40 mmol) was slowly added to a solution of methyl 2-(3-
cyano-4-fluorophenylamino)nicotinate (0.461 g, 1.700 mmol) in THF (6 ml) and H2O (3 ml) 
at.O °C. The mixture was stirred at room temperature for 3.5 h. THF was evaporated, some 

5 water was added and mixture was extracted once with DCM. pH of the water phase was 
adjusted to 4 with 2 M HCl. Formed precipitate was filtrated, washed with small amount of 
H2O and dried in the vacuum oven at 40 °C. 0.365 g of the title compound was obtained. 

*H NMR (400 MHz, DMSCW6) 8 ppm 6.96 (dd, 1 H) 7.48 (t, 1 H) 7.99 (ddd, 1 H) 8.28 (dd, 
1 H) 8.38 (dd, 1 H) 8.43 (dd, 1 H) 10.52 (s, I H) 13.80 (br. s, 1 H). 

10 Step 3: 2-(3-Cyano-4-fluorophenyIamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(3-Cyano-4-fluorophehylamino)nicotihic acid (0.100 g; 0.389 mmol), 1,1-

dimethylpropargylamine (0.045 ml, 0.428 mmol), HOBt (0.058 g, 0.428 mmol), EDCI 

(0.082 g, 0.428 mmol) and DBPEA (0.074 ml, 0.428 mmol) in DCM (5 ml) were stirred at 
rdoiri temperature for 5 h. SOtoe DCM was added and the organic phase was washed with 1 

15 MHCI and 1 M Na2C03, dried over Na2S04; filtered and evaporated. The crude product 
Was purified by flash chromatography. 0.068 g Of the title compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.78 (s, 6 H) 2.45 (s, 1 H) 6.21 (br. s„ 1 H) 6.80 (dd, 1 

H) 7.10 -7.17 (m, 1 H) 7.67 - 7.73 (m, 2 H) 8.32 (dd, 1 H) 8.35 (dd, 1 H) 10.68 (s, 1 H). 

EXAMPLE 182: 2-(3-Cyano-4-fItiorophenylamino)-iV-(3-methyIpent-l-yn-3-
20 yl)nicotinamide 

2-(3-Cyano-4-fluorophenylamino)nicotinic acid (0.100 g, 0.389 mmol), 3-amino-3-methyl-

1-pentyne hydrochloride (0.052 g, 0.389 mmol), HOBt (0.058 g, 0,428 mmol), EDCI (0.082 
g, 0.428 mmol) and DIPEA (0.142 ml, 0.816 mmol) in DCM (5 ml) were stirred at room 

temperature overnight. Some DCM was added and the organic phase was washed with 1 M 

25 HCl. and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.069 g of the title compound was obtained. 

*H NMR (400 MHz, CDC13) 8 ppm 1.11 (t, 3 H) 1.77 (s, 3 H) 1,90 - 2.01 (m, 1 H) 2.15 -

2.27 (m, 1 H) 2.47 (s, 1 H) 6.17 (s, 1 H) 6.81 (dd; 1 H) 7.11-7.18 (m, 1 H) 7.66 - 7.74 (m, 2 

H) 8.32 (dd, 1 H) 8.35 (dd, 1 H) 10.64 (s, 1 H). -

30 EXAMPLE 183:2-(3-Cyano-5-fluorophenylamino)-AT-(2-methyIbut-3-yn-2-
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yl)nicotiiiamlde 

Step 1: Methyl 2-(3-cyano-5-fluorophenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.3 g, 1.934 mmol) and 3-amino-5-fluorobenzonitrile 
(0.316 g, 2.321 mmol) were heated by microwave irradiation at 140 °C for 60 min. Some 

5 DCM was added and mixture was washed twice with H2O. Organic phase was dried over 
Na2S04, filtered and evaporated. Crude product was purified by flash chromatography. 

0.155 g of the title compound was obtained. 
!H NMR (400 MHz, CDC13) 5 ppm 3.96 (s, 3 H) 6.88 (dd, 1 H) 6.99 (ddd, 1 H) 7.86 - 7.98 
(m, 2 H) 8.30 (dd, 1 H) 8.45 (dd, 1 H) 10.55 (s, 1 H) 

10 Step 2: 2-(3-Cyano-5-fluorophenylamino)nicotinic acid 
Lithium hydroxide (0.027 g, 1.143 mmol) was slowly added to a solution of methyl 2-(3-
cyanO-5-fluorophenyIamino)nicotinate (0.155 g, 0.571 mmol) in THF (6 ml) and H20 (3 ml) 
at 0 °G. The mixture was stirred at room temperature for 2 h. THF was evaporated, some 

Water was addfed and mixture was extracted once with DCM. piH of the water phase'was 
15 adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 

phases were dried over Na2S04i filtered and evaporated. 0.137 g of the title compound was 

obtained. 1 

•H NMR (400 MHz, DMSO-cfe) 8 ppm 7.02 (dd, 1 H) 7.38 - 7.44 (m, 1 H) 8.07 (t, 1 H) 8.15 

(dt, 1 H) 8.31 (dd, 1 H) 8.49 (dd, 1 H) 10,77 (s, 1 H). 

SO Step 3: 2-(3-Cyan6-5-fluorophenylammo)-iV-(2-methylbut-3-yn-2-yl)nicotinamide 
2-(3<!yano-5-fluor0phenylamiho)nicotinic acid (0.137 g, 0.533 nuriol), 1,1- : 

dimbthylpropargylamine'(0.062 ml, 0.586 mmol), HOBt (0.079 g; 0.586 mxhol), EDtl 
(0.112 g, 0.586 mmol) and DIPEA (0.102 ml, 0.586 mmol) in DCM (5 ml) were stirredat 

room temperature overnight. Some DCM was added and the organic phase was washed with 
25 1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 

was purified by flash chromatography. 0.115 g of the title compound was obtained. 
lH NMR (400 MHz, CDC13) 8 ppm 1.78 (s, 6 H) 2.45 (s, 1 H) 6.22 (br. s., 1 H) 6.84 (dd, 1 

H) 6.95 (ddd, 1 H) 7.72 (dd, 1 H) 7.85 (dt, 1 H) 7.92 (t, 1 H) 8.39 (dd, 1 H) 10.89 (s, 1 H). 

EXAMPLE 184: 2-(3-FluorophenyIamino)-iV-(3-methylpent-l-yn-3-yl)nicotinamide 



WO 2014/053694 PCT/F12013/000034 

176 

2-(3-FIuorophenylamino)nicotinic acid (0.200 g, 0.861 mmol), 3-amino-3-methyl-1-pentyne 

hydrochloride (0.127 g, 0.947 mmol), HOBt (0.128 g, 0.947 mmol), EDCI (0.182 g, 0.947 
mmol) and DIPEA (0.315.ml, L809 mmol) in DCM (5 ml) were stiiTed at room temperature 
for 6 h. Some DCM was added and the organic phase was washed with 1 M HCl and 1 M 

5 Na2C03, dried over Na2S04, filtered and evaporated. The crude product was purified by 
preparative HPLC. 0.165 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 5 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.14 - 2.26 (m, 
.1 H) 2.45 (s, 1 H) 6.11 (br. s., 1 H) 6.64 - 6.79 (m, 2 H) 7.18 - 7.29 (m, 2 H) 7.67 (dd, 1 H) 

7.73 - 7.81 (m, 1 H) 8.35 (dd, 1 H) 10.46 (s, 1 H). 

10 EXAMPLE 185: 2-(2-Fluorophenylamino)-A7-(3-methylpent-l-yn-3-yl)nicotinamide 

2-(2-Fluorophenylamino)nicotinic acid, (0.200 g, 0.861 mmol), 3-amino-3-methyl-l- . 

pentyne hydrochloride (0.127 g, 0.947 mmol), HOBt (0.128 g, 0.947 mmol), EDCI (0.182 g, 
0.947 mmol) and DIPEA (0.315 ml, 1.809 mmol) in DCM (5 ml) were stirred at room . 
temperature for 6 h. Some DCM was added and the, organic phase was washed with 1 M 

15 HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 

purified by preparative HPLC. 0.140 g of the title compound was obtained. 
'H NMR (400 MHz, CDCI3) 8 ppm 1.08 (t, 3 H) 1.77 (s, 3, H) 1.94 (dq, 1 H) 2.18 - 2.31 (m, 

1 H) 2.44 ,(s, 1 H) 6.1.1.(brMs„ 1 ,H) 6.73 (dd, 1 H) 6.89 - 7.02 (m, 1 H) 7.05 - 7.17 (m, 2 H) 

7.68 (dd, 1 H) 8.28 - 8.41.(m, 2 H) 10.30 (br. s., 1 H). 

20 EXAMPLE 186: 2-(3,5-DifluorophenyIamino)-Ar-(3-methyipent-l-yn-3-yl)nicotinamide 

2-(3,5-Difluorophenylamino)nicotinic acid (0.100 g, 0.400 mmol), 3-amino-3-methyl-l-

pentyne hydrochloride (0.053 g, 0.400 mmol), HOBt (0.059 g, 0.440 mmol), EDCI (0.084 g, 

0.440 mmol) and DIPEA (0.146 ml, 0.839 mmol) in DCM (5. ml) were stirred at room 
temperature for 6 h, Some DCM was added and the organic phase was washed with 1 M 

25 HCl and 1 M Na2C03, dried oyer Na2S04, filtered and evaporated. The crude product was 

purified by preparative HPLC. 0.064 g of the title.compound was obtained. 

'H NMR (400 MHz, CDCI3) 8 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.14 - 2.26 (m, 
1 H) 2.46 1 H) 6.13 (br. s„ 1 H) 6.43 (tt, 1 H) 6.19 (dd, 1 H) 7.30 - 7.41 (m, 2 H) 7.69 

(dd, 1 H) 8.37 (dd, 1 H) 10.62 (s, 1 H). 
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EXAMPLE 187: 2-(3-Cyano-5-fIuorophenylamino)-iV-(3-niethylpent-l-yn-3-
yl)nicotinamide 

2-(3-Cyano-5-fluorophenylamino)nicotinic acid (0.050 g, 0.194 mmol), 3-amino-3-methyl-
1-pentyne hydrochloride (0.026 g, 0.194 mmol), HOBt (0.029 g, 0.214 mmol), EDCI (0.041 

5 g, 0.214 mmol) and DIPEA (0.071 ml, 0.408 mmol) in DCM (5 ml) were stirred at room 
temperature overnight. Some DCM was added and the organic phase was washed with 1 M 
HCl and 1 M Na2C03, dried over Na2S04) filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.032 g of the title compound was obtained. 
lH NMR (400 MHz, CDClj) 5 ppm 1.09 (t, 3 H) 1.76 (s, 3 H) 1.88 - 2.02 (m, 1 H) 2.14 -

10 2.26 (m, 1 H) 2.46 (s, 1 H) 6.17 (s, 1 ,H) 6.85 (dd, 1 H) 6.91 - 6.99 (m, 1 H) 7.72 (dd, 1 H) 
7.85 (dt,. 1 H)' 1.92 (t, 1 H) 8.39 (dd; 1 H) 10.86 (s, 1 H). : 

EXAMPLE 188: 2-(2-Chloro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-
yOnicdtinamide ..... 

Step 1: 2-(2-Chloro-5-methoxyphenylamino)nicptinic acid ... 
15 2-Fluoronicotinic acid methyl ester (0,3 g, 1.934 mmol), 6-chIprp-m-anisidine hydrophloride 

(0.610 g, 3.87 mmol) and triethylamine(0.539 ml, 3.87 mmol) were heated by microwave 
in-adiatipn at 130 °C for 80 min. 0.539 ml (3.87 mmol) triethylamine was added and mixture 
was irradiated additional 60 min at 130 °C. Some DCM was. added and mixture was washed 
twice with H2O. Organic phase was dried over Na2S04, filtered and evaporated. Crude 

20 mixture was purified with flash chromatography to give a mixture,of desired product and its 
1 * \' ' • 1 . • '. • • v ' . 

methyl ester (97 mg). Lithium hydroxide (0.013 g, 0.553 mmol) was added to this mixture 
in THF (4 ml) and H20 (2 ml) at 0 °C. After stirring for 3 hours at room temperature, THF 
was evaporated. Some water was added and mixture was extracted once with DCM. pH of 
the waiter phase was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. 

25 Combined organic phases were dried over Na2S04, filtered and evaporated. 0.067 g of the 

title compound was obtained. 
'H NMR (400 MHz, DMSO-4) 5 ppm 3.77 (s, 3 H) 6.64 (dd, 1 H) 6.98 (dd, 1 H) 7.40 (d, 1 

H) 8.31 (dd, 1 H) 8.41 - 8.54 (m, 2 H) 10.87 (s, 1 H). 

Step 2: 2-(2-Chloro-5-methoxyphenylamino)-iV-(2-methylbut-3-yn-2-yI)nicotinamide 
'30 2-(2-Chloro-5-methoxyphenylamino)nico.tinic acid (0.034 g„ 0.122 mmol); 1,1-
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dimethylpropargylamine (0.013 ml, 0.122 mmol), HOBt (0.018 g, 0.134 mmol), EDCI 
(0.026 g, 0.134 mmol) and DIPEA (0.045 ml, 0.256 mmol) in DCM (5 ml) were stirred at 

room temperature for 3 h. 0.013 ml (0.122 mmol) 1,1-dimethylpropargylamine and 0.022 ml 
(0.128 mmol) DIPEA was added and mixture was stirred at room temperature overnight. 

5 Some DCM was added and the organic phase was washed with 1 M HCl and 1 M Na2C03, 
dried over Na2S04, filtered and evaporated. The crude product was purified by preparative 
HPLC. 0.009 g of the title compound was obtained. 
.'.H NMR (400 MHz, CDCI3) 8 ppm 1.79 (s, 6 H) 2.42 (s, 1 H) 3.82 (s, 3 H) 6.15 (br. s., 1 H) 

6.52. (dd, 1 H) 6.77 (dd, 1 H) 7.29 (m, 1 H) 7:70 (dd, 1 H) 8.24 (d, 1 H) 8.35 (dd, 1 H) 10.34 

10 (s, 1H). . 

EXAMPLE 189:: 2-(2-Chl6ro-5-ihfethoxyphenyIamino)-iV-(3-methyipent-l-yn-3-
yl)nicotinamide 

'v 

2-(2-Chlo,rq-5Tniethpxyphenylaminos)nicotinic acid (0.034 g, 0,122 mmol), 3-amino-3T t 

methyl-; 1-pentyne hydrochloride (0.016 g, 0.122 mmol), HOBt (0.018 g, 0.134 mmol), EDCI 

15 (0.026 g, 0.134 mmol) and DIPEA (0.045 ml, 0.256 mmol) in DCM (5 ml), were stirred at 
room temperature overnight, Some DCM was added and the organic phase was washed with 

•1, M HCl and .1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 

vvaS; purified by preparative. HPLC. 0.018.g of the title compound was,obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1.07 (t, 3 H) 1.78 (s, 3 H) 1.93 (dq, 1 H) 2.21 - 2.34 (m, 

20 1 H) 2.43 (s, 1 H) 3.81 (s, 3 H) 6.10 (br. s., 1 H) 6.51 (dd, 1 H) 6.77 (dd, 1 H) 7.24 - 7.30 

(rn, l'H)'7-.70 (dd, 1 H) 8:24 (d, 1 H) 8.34. (dd, l. H) 10.31 (s, 1 H). 

EXAMPLE 190: iV-(3-Methylpent-l-yn-3-vl)-2-(phenylamino)nicotinamide 

2-(Phenylamino)nicotinic acid (0.100 g, 0.467 mmol), 3-amino-3-methyl-1-pentyne 
hydrochloride (0.062 g, 0.467 mmol), HOBt (0.069 g, 0.513 mmol), EDCI (0.098 g, 0.513 

25 mmol) and DIPEA (0.171. ml, 0.980 mmol) in DCM (5 ml) were stirred at room temperature 

for 5.h, Some DCM was added and the organic phase was washed with 1 M HCl and 1 M 

Na2C03, dried over Na2S04, filtered and evaporated. The crude product was purified by 

preparative HPLC. 0.051 g of the title compound was obtained. 
'H NMR (400 MHz, CDC13) 8 ppm 1,09 (t, 3 ,H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.13 - 2.27 (m, 

30 1 H) 2.44 (s, 1 H) 6.09 (br. s„ 1 H) 6.68 (dd, 1 H) 7.02 (tt, 1 H) 7,28 - 7.35 (m, 2 H) 7.57 -
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7.71 (m, 3 H) 8.31 (dd, 1 H) 10.25 (s, 1 H). 

EXAMPLE 191: 2-(4,4-Difluorocyclohexylamino)-iV-(3-methylpent-l-yn-3-
yl)nicotinamide 

2-(4,4-Difluorocyclohexylaniino)nicotiiiic acid (0.100 g, 0.390 mmol), 3-amino-3-methyl-l-
5 pentyne hydrochloride (0.057 g, 0.429 mmol), HOBt (0.058 g, 0.429 mmol), EDCI (0.082 g, 

0.429 mmol) and DIPEA (0.143 ml, 0.820 mmol) in DCM (5 ml) were stirred at room 
temperature overnight. Some DCM was added and the organic phase was washed with 1 M 
HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product was 
purified by flash chromatography. 0.082 g of the title compound was obtained. 

10 lH NMR (400 MHz, CDCI3) 8.ppm 1.06 (t, 3 H) 1.60 -1.79 (m, 5 H) 1.79 - 2.03 (m, 3 H) 

2.03 - 2.27 (m, 5 H) 2.42 (s, 1 H) 4.05 - 4.24 (m, 1 H) 5.98 (br. s., 1 H) 6.48 (dd, 1 H) 7.45 -
7.61 (mv 1 H) 8.06 (d, 1 H) 8.20 (dd, i H). • ' 

EXAMPLE 192: 2-(3-Chloro-4-methoxyphenylamino)-;V-(3-rnethyIpent-l-yn-3-
yl)nicotinamide _ 

15 2-(3-Chloro-4-methoxyphenylamino)nicotinic acid (0.150 g, 0.538 mmol), 3-amino-3-

methyl-1-pentyne hydrochloride (0.072 g, 0.538 mmol), HOBt (0.080 g, 0.592 mmol), EDCI 
(0.113 g, 0.592 mmol) and DIPEA (0.197 ml, 1.130 mmol) in ,DCM (5 ml) were stirred at 
room temperature for 6 h. Some DCM was added and the organic phase was washed with 1 

M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated- The crude product 
20 was purified by flash chromatography. 0.084 g of the title compound was obtained. 

.'H NMR (400 MHz, CDC13) 8 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.87 - 1.99 (m, 1 H) 2.13 -
2.25 (m, 1 H) 2.45 (s, 1 H) 3.88 (s, 3 H) 6.10 (br. s„ 1 H) 6.67 (dd, 1 H) 6.89 (d, 1 H) 7.43 
(dd, 1 H) 7.64 (dd, IH) 7.80 (d, 1 H) 8.29 (dd, 1 H) 10.21 (s, i H). 

EXAMPLE 193: 2-(4-Fluoro-3-methoxyphenylamino)-iV-(2-methylbut-3-yn-2-
25 yl)nicotinamide 

Step 1: Methyl 2-(4-fluoro-3-methoxyphenylamino)nicotinate 
2-Fluoronicotinic acid methyl ester (0.3 g, 1.934 mmol) and 4-fluoro-3-methoxyaniline 

(0.273 g, 1.934 mmol) were heated by microwave irradiation at 120 °C for 30 min. Some 
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DCM was added and mixture was washed twice with H2O. Organic phase was dried over 

Na2S04, filtered and evaporated. 0.442 g of the title compound was obtained. 
*H NMR (400 MHz, CDCI3) 6 ppm 3.91 (s, 3 H) 3.94 (s, 3 H) 6.72 (dd, 1 H) 7.03 (dd, 1 H) 
7.14 (ddd, 1 H) 7.46 (dd, 1 H) 8.24 (dd, 1 H) 8.36 (dd, 1 H) 10.10 (br. s., 1 H). 

5 Step 2: 2-(4-Fluoro-3-methoxyphenylamino)nicotinic acid 
Lithium hydroxide (0.073 g, 3.06 mmol) was slowly added to a solution of methyl 2-(4-

fluoro-3-methoxyphenylamino)nicotinate (0.422 g, 1.528 mmol) in THF (6 ml) and H2O (3 
ml) at 0 °C. The mixture was stirred at room temperature for 4 h. THF was evaporated, 
some water was added and mixture was extracted once with DCM. pH of the water phase 

10 was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic 

phases were dried over Na2SQ4, filtered a!rid evaporated. 0.312 g Of the title compound was 
obtained. ' . ' ' 
lH NMR (400 MHz, DMSO-tfg) 5 ppm 3.85 (s, 3 H) 6.86 (dd, 1 H) 7.13 (dd, 1 H) 7.27 '(ddd, 

1 H) 7.54 (dd, 1 H) 8.24 (dd; 1 H) 8.37 (dd; 1 H) 10.52 (br. s.,1 H). 

15 Step 3: 2-(4-FIuoro-3-methoxyphenylamino)-A7-(2-niethyIbut-3-yn-2-yl)nicotinamide 
2-(4-Fluoroi-3-meth6xyphenyiamino)nicotinic acid (0.100 g, 0.381: mmol); 1,1-

dimethylpropargylamine (0;040 ml, 0.381mmol); HOBt (0.057 g, 0.419 mmol), EDCI 
(0.080 g, 0.419 mmol) and DIPEA (0.'073 ml, 0.419 mmol) in DCM (5 ml) were stirred at 

room temperature overnight. Some DCM was added and the organic phase was washed with 
£6 1- M HCl and l M Na^COj, (dried Over Na2S04, filtered iind evaporated. The crude product1 

was purified by preparative HPLC. 0.062 g of the title compound was obtained. 
lH NMR (400 MHz, CDCI3) 5 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.90 (s, 3 H) 6.15 (br. s., 1 H) 

6.69 (dd, 1 H) 6.94 - 7.08 (m, 1 H) 7.19 (ddd, 1 H) 7.35 (dd, 1 H) 7.65 (dd, 1 H) 8.30 (dd, 1 

H) 10.32 (s, 1 H). 

25 EXAMPLE 194: 2-(4-Fluofd-3-inethoxyphenyIamino)-Ar-(3-methylpent-l-yn-3-
yl)nicotinamide 

2-(4-Fluoro-3-methoxyphenylamino)nicotinic acid (0.100 g, 0.381 mmol), 3-amino-3-

methyl-1-pentyne hydrochloride (0.051 g, 0.381 mmol), HOBt (0.057 g, 0.419 mmol), EDCI 

(0.080 g, 0.419 mmol) and DIPEA (0-139 ml, 0.801 mmol) in DCM (5 ml) were stirred at 

30 room temperature overnight. Some DCM was added and. the organic phase was washed with 
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1 M HQ and 1 M Na2CC>3, dried over Na2$04, filtered and evaporated. The crude product 

was purified by flash chromatography. .0,080 g of the title compound was. obtained. 
'H NMR (400 MHz, CDC13) 5 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.86 - 2.02 (m, 1 H) 2.11 -
2.26 (m, 1 H) 2.45 (s, 1 H) 3.90 (s, 3 H) 6.11 (br. s., 1 H) 6.69 (dd, 1 H) 7.01 (dd, 1 H) 7.18 

5 (ddd, 1 H) 7.36 (dd, 1 H) 7.66 (dd, 1 H) 8.30 (dd, 1 H) 10.28 (s, 1 H). 

EXAMPLE 195: 2-(3,4-DifluorophenyIamino)-iV-(3-methylpent-l-yn-3-yl)nicotinamide 

2-(3,4-Difluorophenylamino)nicotinic acid (0.100 g, 0.400 mmol), 3-amino-3-methyl-1-
pentyne hydrochloride (0.053 g, 0.400 mmol), HOBt (0.059 g, 0.440 mmol), EDCI (0.084 g, 
0.440 mmol) and DIPEA (0.146 ml, 0.839 mmol) in DCM (5 ml) were stirred at room 

10 temperature overnight. Some DCM was added and the organic phase was washed with 1 M 

HCl and 1 M Na2C03, dried over Na2Sp4, filtered and evaporated. The crude product was 
purified by preparative HPLC. 0.083 g of the title compound was obtained. 
lH NMR (400 MHz, CDCl3) 5 ppm 1,09 (t, 3 H) 1.7$ (s, 3 H) 1.93 (dq, 1 H) 2.12 - 2,26 (m, 
1IJ) 2.45 (s, -1 H) 6.12 (br. s., 1 H) 6.73 (dd, 1 H) 7.07 (dt, 1 H) 7.18 (dddd, 1 H) 7.67 (dd, 1 

15 H) 7.86 (ddd, 1 H) 8.32 (dd, 1 H) 10.42 (s, 1 H). 

EXAMPLE 196: 2-(4-ChIoro-3-methoxyphenylamino)-A/-(2-methylbut-3-yn-2-
yl)nicotinamide 

Step 1: Methyl 2-(4-chloro-3-methoxyphenylaminp)nicotinate 
2-Fluoronicotinic acid methyl ester (0.3 g,. 1.934 mmol) and 4-chloro-3-methoxyaniline 

20 (0.305 g, 1.934 mmol) were heated by microwave irradiation at 120 °C for 20 min. Some 
DCM was added and mixture was washed twice with H2O. Organic phase was dried over 
Na2S04i filtered and evaporated. 0.464 g of the title compound was obtained. 

'H NMR (400 MHz, CDC13) 5 ppm 3.93 (s, 3 H) 3.94 (s, 3 H) 6.75 (dd, 1 H) 7.18 - 7.24 (m, 
1 H) 7.27 - 7.30 (m, 1. H) 7,53 (d, 1 H) 8.25.(dd, 1 H) 8.39 (dd, 1 H) 10.24 (s, 1 H). 

25 Step 2: 2-(4-Chloro-3-methoxyphenylamino)nicotinic acid 
Lithium hydroxide (0.076 g, 3.17 mmol) was slowly added to a solution of methyl 2-(4-

chloro-3-methoxyphenylamino)nicotinate (0.464 g, 1.585 mmol) in THF (6 ml) and H2O (3 
ml) at 0 °C. The mixture was stirred at room temperature over weekend. THF was 

evaporated, some water was added and mixture was extracted once with DCM. pH of the 
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water phase was adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. 
Combined organic phases were dried over Na2S04, filtered and evaporated. 0.390 g of the 

title compound was obtained. 
'H NMR (400 MHz, DMSO-d6) 8 ppm 3.87 (s, 3 H) 6.91 (dd, 1 H) 7.30 - 7.34 (m, 1 H) 7.35 

5 - 7.41 (m, 1 H) 7.59 (d, 1 H) 8.27 (dd, 1 H) 8.42 (dd, 1 H) 10.51 (s, 1 H) 13.65 (br. s., 1 H). 

Step 3:2-(4-Chloro-3-methoxyphenylamino)-iV-(2-methylbut-3-yn-2-yl)nlcotinamide 
2-(4-Chloro-3-methoxyphenylamino)nicotinic acid (0.070 g, 0.251 mmol), 1,1-
dimethylpropargylamine (0.026 ml, 0.251 mmol), HOBt (0.037 g, 0.276 mmol), EDCI 
(0.053 g, 0.276 mmol) and DIPEA (0.092 ml, 0.527 mmol) in DCM (5 ml) were stirred at 

10 room temperature overnight. Some DCM was added and the organic phase was washed with 
1 M HCl and 1 M Na^COs, dried over Na2S04, filtered and evaporated. The crude product 

was purified by flash chromatography. 0.049 g of the title compound was obtained. 
JH NMR (400 MHz, CDClj) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.92 (s, 3 H) 6.16 (br. s„ 1 H) 
6.72 (dd, 1 H) 7:26 - 7.28 (m, 2 H) 7.41 (d, 1 H) 7.67 (dd, 1 H) 8.33 (dd, 1 H) 10.46 (s, 1 H). 

15 EXAMPLE 197: 2-(4-Chloro-3-methoxyphenylamino)-iV-(3-methyIpent-l-yn-3-

yI)nicotinamide 

2-(4-ChIoro-3-methoxyphenyIamino)nicotinic acid (0.070 g, 0.251 mmol), 3-amino-3-

methyl- 1-pentyne hydrochloride (0.034 g, 0.251 mmol), HOBt (0.037 g, 0.276 mmol), EDCI 
(0.053 g, 0.276 mmol) and DIPEA (0.092 ml, 0.527 mmol) in DCM (5 ml) were stirred at 

20 room temperature overnight. Some DCM was added and the organic phase was washed with 

1 M HCl and 1 M Na2C03, dried over Na2S04, filtered and evaporated. The crude product 
was purified by flash chromatography. 0.080 g of the title compound was obtained. 
1H NMR (400 MHz, CDC13) 8 ppm 1.09 (t, 3 H) 1.75 (sr 3 H) 1.86 - 2.00 (m, 1 H) 2.13-
2.26 (m, 1 H) 2.46 (s, 1 H) 3.92 (s, 3 H) 6.11 (s, 1 H) 6.72 (dd, 1 H) 7.22 - 7.29 (m, 2 H) 

25 7.41 (t, 1 H) 7.67 (dd, 1 H) 8.33 (dd, 1 H) 10.42 (s, 1 H) :> 

EXAMPLE 198: 2-(4-Fluorophenyiamino)-A7-(3-methylpent-l-yn-3-yl)nicotinamide 

2-(4-Fluorophenylamino)nicotinic acid (400 mg, 1.723 mmol) was dissolved in DCM (15 . 

ml)..EDCI (396 mg, 2.067 mmol), HOBt (69.8 mg, 0.517 mmol), DIPEA (1.200 ml, 6.89 

mmol) and 3-amino-3-methyl-1-pentyne HCL (276 mg, 2.067 mmol) were added. The 
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mixture was stirred overnight and washed with water. The organic layer was dried and 
evaporated to dryness. Flash chromatography gave 255 mg of the title compound. 

"H NMR (400 MHz,, CDC13) 8 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (m, 1 H) 2.10 - 2.27 (m, 
1 H).2.45 (s, 1 H) 6.10 (br. s„ 1 H) 6.68 (dd, 1 H) 6.96 - 7.05 (m, 2 H) 7.59 (dd, 2 H) 7;65 

5 (dd, 1 H) 8.28 (dd, 1 H) 10.24 (s, 1 H). 

As already mentioned hereinbefore, the compounds of formula I show interesting 
pharmacological properties, namely they exhibit TRPAl activity. The said activity is 

demonstrated with the pharmacological test presented below. 

EXPERIMENT 1: Determination of TRPAl activity in vitro 

10 The illustrative examples of the present disclosure were screened for TRPAl activity 

according to a procedure described in Wei et al., Anesthesiology 111 (2009) 147-154. The 

results aire shown in Table 1. 

Compound 
of example 

IG50 
: (|iM) 

j Compound 
of example 

IC50 1 
'((iM) 

Compound 
of example 

IC50 
(HM) 

Compound 
of example 

IC50 
(fiM) 

V- 1 • 1-9 .. <• 2.2 101 11,9 151 . 0.5 

2 0.3 52 1.2 102 0.3 152 2.4 

3 1.1 53 1.9 103 1.8 . 153 10.4 

* 4 ';" 4:7 " 54 ' \.i 104 1.7 154 7.1 

5 5.1 55 1.7 105 0.7 155 0.8 

6 ' If.8 56 1.6 106 ' O 156 1.6 

7 2.9 57 4.7 • , 107 3.7 . 157 0.7 

8 13.0 58 11 108 5.0 158 4.0 

9 ' 11.2 59 : 2.3' • 109 5.1 159 11.4 

10 1.5 60 1.8 110 12.0 160 1-4 

11 3.7 ' ' 61 0.8 111 2.4 161 1.3 

12' . . 0.5 62 0.4 112 '3.4 162 ' '3.7 

13 0.8 | 63- 3.1 113 7.2 163 0.1 

• 14- 1.2 64 1.5 • 114 4.3 164 0.1 

15 . 3.0 65 4.9 il5 . 4.8 165 4.0 

16 10.8 1 66 09 116 i.6 166 0.6 

17 1.2 1 67 5.5 117 2.3 167 3.2 

18 0.3 | . 68 • 11 118 12.9 168 0.8 

19 6.5 1 69 0.3 119 18.7 169 34.8 
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Compound 
•of example 

IC50 1 Compound 
(|xM) I of example 

IC50 
W 

Compound 
• of example 

IC50 
((iM) 

Compound 
of example 

IC50 j 
OM) | 

20 1.4 ( 70 0.7 120 8.3 170 4.9 j 

21 5.2 1 71 0.7 121 1.1 171 0.3 

22 7.2 72 0.5 122 4.8 172 0.3 

23 0.1 73 2.2 123 3.8 173 1.9 

24 1.3 74 7.0 124 0.5 174 0.4 

25 3.0 1 75 0.7 125 4.6 175 0.9 

26 3.3 76 4.7 126 8.0 176 0.3 

27 0.7 77 0.9 127 4.4 177 0.3 

28 1.2 78 0.8 128 1.1 178 0.9 

29 0.4 79 1,8 129 0.7 179 10.8 

.30 0.3 80 1.3 130 2.1 180 1.4 

•;' 31 -. 2.6 ' 81 . 1,3 131 ' 1.4 181 2:7 

32 3.8 82 5.4 • - 132 13.8 182 0.5-

• 33 3.0 83 , 2.9 • 133 5.9 183 1-4 

• • 34 . . 0.5 84 : 7.5 - 134 4,3 184 0.2 

35 0.5 85 • 13.2 J 135 5.0 185 0.5-

36 • 4.2 • • 86 2,2 I 136 8.7 186 0.2 

37 3.2 87 0.6 J 137 9.9 187 0.4 

38 2.5 88 14.2 1 138 12.0 188 16.7 

39 0.6 | 89 8,6 | 139 0.3 189 3.0 

40 2.9 90 4.8 140 • 5.5 190 6.4 
41 -0.5 91 7.0 141 0.3 191 ... 0.6 

42 0.5 92 12.3 142 5.8 192 0.7. 

43 . 1:0 • 93 11-4 • 143 3,8 193 1 l.l 

44 • 1.3 94 ' 1.8 144 2.6 194 1.6 

45 2.0 | 95 5.6 145 3i 195 0.1 

46 0.5 J 96 3.7 146 5.9 196 3.2 

"47. ' • 0.5 97 14.0 : 147 5.2 197 0.7 

48 5.7 98 5.3 - 148 14..9 198 0.2 

49 1.1 99 oi 149 0.5 

: 50 5.8 100 6.6 150 1.9 

Table 1. TRPAl antagonism in vitro. 

In vivo effects of the compounds of formula I can be demonstrated with the measurement of 

Complete Freund's adjuvant (CFA) -induced mechanical allodynia in rats using von Frey 

hair test. 
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Complete Freund's adjuvant (CFA) -induced mechanical hypersensitivity in rats (da Costa 
et al., Pain, 2010, vol.148,431-437; Petrus et al., Molecular Pain, 2007, vol.3, 40) is 
measured using von Frey hairs from 0.07 g to 26 g. A 50% response threshold (g) to light 
tactile stimuli is quantified by using the up-and-down paradigm (Dixon, Ann Rev Pharmacol 

5 Toxicol, 1980, vol.20,441-462; Chaplan et al., Journal ofNeuroscience Methods, 1994, 
vol.53, 55-63). Mechanical nociceptive threshold is determined before substance 

administrations (basal level threshold, day 0), 2 days after CFA (25 \ig, i.pl.) injection and 
subsequently following experimental compound administration on day 2. Testing is 
performed during the light portion of the circadian cycle (between 06:00-18:00 h). Rats are 

10 placed in the observation chamber with a wire mesh bottom which allows full access to the 
paws. Habituation is allowed until chamber exploration and major grooming activities are 

ceased i.e. ca. 10 to 15 min. The area tested is the mid-plantar right hind paw. Testing is 
initiated with the 4 g von Frey hair presented perpendicular to the plantar surface with 
sufficient force to cause slight buckling against the paw, and held for approximately 8 s. A 

15 positive response is noted if the paw is sharply withdrawn and/or flinched immediately upon 

removal of the hair. Tactile stimuli are applied in a consecutive fashion, whether ascending 
or descending. In the absence of a paw withdrawal response (negative response) to the 
initially selected hair, a stronger stimulus is presented; in the event of paw withdrawal, the 
next weaker stimulus is chosen. The 50% threshold is determined by counting of the critical 

20 6 data points according to Dixon (1980); all responses are noted and counting of these 
critical data points starts once the response threshold is first crossed. The resulting pattern of 
responses is tabulated as follows X = positive response, 0 = negative response, and the 50% 

response threshold is interpolated Using the formula 

. • 50% g threshold = (10 LXf+k6J) /10,000 v 

25 Xf = value (log) pf the final von Frey hair used, k = tabular value (Dixon 1980, Chaplan et 

al. 1994) for the pattern of positive/ negative responses, 8 = mean difference (log) between 

stimuli. Based on the threshold values following parameter is calculated 

% Reversal = (Threshold post compound - Threshold post CFA) / (Basal level threshold -

Threshold post CFA)* 100% 

30 In the .repeated dosing set-up, tactile allpdynia testing is initiated from 1 day after CFA up to 
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3 days after CFA. Thus, day 1 representing the acute effect of the experimental compound, 

and days 2 and 3 indicating the effect of repeated dosing of the experimental compound. 

The compounds of formula I exhibit TRPAl antagonism. The present disclosure thus 
provides compounds for use as 'a medicament. Compounds for use in the treatment of 

5 disorder, condition or disease mediated by TRPAl receptor activity are also provided. 
Furthermore, a method for the treatment of disorder, condition, or disease mediated by 
TRPAl receptor activity is provided. In said method an effective amount of at least one 
compound of formula I is administered to a mammal, such as human, in need of such 
treatment. The use of the compounds of formula I for the manufacture of a medicament for 

10 the treatment of disorder, condition, or disease mediated by TRPAl receptor activity is also 

provided. ' '' • 

In one embodiment of the invention the aforementioned disorder, condition, or disease 
rnediated by TRPAl receptdr activity is asthma, cough, allodynia, chronic obstructive 
pulmonary disease (COPD), tear gas 'irritation, pain in diabetic polyneuropathy, sleep 

15 deprivation-induced pain, sleep deprivation-induced allodynia, neurogenic inflammation, 
fibromyalgia, praritusin diabetes, drug-iiiduced pruritus, insect bite-induced pruritus, itch, 
neurogenic itch, neuropathic itch, psychogenic itch, mechanical hypersensitivity, migraine, 
neuropathic pain, nerve injury-induced neuropathic pain, postherpetic neuralgia, low back 
pain, parkinson pain, postherpetic pain, trigeminal neuralgia, neuropathy in diabetes, 

20 environmental chemical-induced neuropathy, neuropathy in parkinson disease, alcohol-
induced neuropathy, cancer drug-induced neuropathy and pain, cancer drug-induced cold 
hypersensitivity, diabetic autonomic neuropathy, cardiovascular autonomic neuropathy, 
gastrointestinal autonomic neuropathy, polydipsia, psychogenic polydipsia, nocturia, 
overactive urinary bladder, erectile dysfunction, sudomotor dysfunction, primary headache, 

25 dental pain, dental cold hypersensitivity, ear pain, eye pain, spinal cord injury-induced pain, 
poststrOke pain, pancreatitis pain, inflammatory pain, visceral pain, gastric pain, abdominal 
pain, burn injury-induced pain and allodynia, central pain, coeliac pain, cold pain, cold 
hypersensitivity, frostbite-induced pain, labor pain, musculoskeletal pain, nausea, vomiting, 
drug^induced nausea and vomiting, radiation-induced pain and allodynia, opioid-resistant-

30 postoperative pain; acute pain, insect bite-induced pain, urticaria, hangover headache, 
neurocardiogenic syncope, diabetes, severe sepsis, septic shock, sepsis-induced cognitive 
dysfunction tai cognitive dysfunction following severe sepsis, stroke-induced cognitive 
dysfunction, cognitive dysfunction, epilepsy, multiple sclerosis, neurodegenerative diseases, 
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delirium, spinal cord injury, gout pain, astrogliosis, acidosis-induced pain, metabolic 
acidosis-induced pain, acidosis-induced neuropathy, metabolic acidosis-induced neuropathy, 
allergic contact dermatitis, or diabetic retinopathy; for example neuropathic pain, pain in 
diabetic polyneuropathy, postoperative pain, cancer pain, migraine, asthma, cough, pain in 

5 osteoarthritis, pain in rheumatoid arthritis, inflammatory bowel disease, or diabetes. 

The compounds of the present disclosure can be administered, for example, enterally, 
topically or parenterally by means of any pharmaceutical formulation useful for said 
administration and comprising at least one active compound of formula I in 
pharmaceutically acceptable and effective amounts together with pharmaceutically 

10 acceptable diluents, carriers, arid/Or excipients known in the art. The manufacture of such 

pharmaceutical formulations is known in the art. 

The therapeutic dose to be given to a subject in need of the treatment will vary depending on 
the compoiind being administered, the Species, the iage and the sex of th6 subject being 

treated, the particular condition being treated, as well as the route and method of 
15 administration, and is easily determined by a person skilled in the art. Accordingly, the 

typical dosage for oral administration is from 10 ng/kg to 100 mg/kg per day and for 

parenteral administration frOm 1 ng/kg to 10 mg/kg for an adult mammal. 

The compounds of the present disclosure are given to the subject as such or in combination 
with one or more other active ingredients, each in its own composition or some or all of the 

20 active ingredients combined in a single composition, and/or suitable pharmaceutical 
excipients; Suitable pharmaceutical excipients include conventionally used excipients and 
formulation aids, such as fillers, binders, disintegrating agents, lubricants, solvents, gel 
foiming agents,' ismulsifiers, stabilizers, colorants, and/or preservatives. 

The compounds of the present disclosure are formulated into dosage forms using commonly 
25 known pharmaceutical manufacturing methods. The. dosage forms can be, for example, 

tablets, capsules, granules, suppositories, emulsions, suspensions or solutions. Depending on 
the route of administration and the galenic form, the amount of the active ingredient in a 

formulation can typically vary between 0.01 % and 100 % by weight. 

A person skilled in the art will appreciate that the embodiments described herein can be 

30 modified without departing from the inventive concept. A person skilled in the art also 
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understands that the present disclosure is not limited to the particular embodiments 

disclosed but is intended to also cover modifications of the embodiments that are within the 

scope Of the present disclosure. 
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CLAIMS 

1. A compound of Formula I, 

I 

wherein 

A and B form, together with the atoms to which they are attached, 

Z 
X 

wherein the atoms marked with * and *' are bonded to the parent molecular moiety; 

X is CR5 orN; 

Y is CRe orN; 

Z is CR4 or N, provided that when Y or X is N, then Z is not N; 

Ri is (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, (C]-C6)alkoxy(Ci-C6)alkyl, 

halo(Ci-C6)alkoxy(Ci-C6)alkyl, (Ci-C6)alkyl-S-(Ci-C6)alkyl, heterocyclyl, 

heterocyclyl(Ci-C3)alkyl, phenyl, phenyl(Ci-C3)alkyl, or phenoxy(Ci-C6)alkyl, wherein 

said cyclo(C3-C6)alkyl, heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 

2 substituent(s) each independently being halogen, (Ci-C5)alkyl, halo(C]-C5)alkyl, (Ci-

C5)alkoxy, cyclo(C3-C6)alkyl, CN, halo(Ci-C5)alkoxy, (C]-C5)alkyl-S-, (Ci-Cs)alkyl-

(S=0)-, (Ci-C5)alkyl-(0=S=0)-, (Ci-C3)alkylamino or di(CrC3)alkylamino; 

R2 is (C,-C6)alkyl; 

R3 is (Ci-C6)alkyl; 

R4 is H, halogen, (Ci-C6)alkyl, (C]-C6)alkoxy, halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 

(C1 -C6)alkoxy(C 1 -C6)alkoxy, (C]-C6)alkyl-S-, (Ci-C6)alkylamino, halo(Cr 

C6)alkylamino, (Ci-C6)alkyl(C=0), CN, or heterocyclyl; 

R5 is H, halogen, (C]-C6)alkyl, cyclo(C3-C6)alkyl, (Ci-C6)alkoxy, halo(C]-C6)alkyl, (Ci-

C6)alkoxy(Ci-C6)alkyl, halo(Ci-C6)alkoxy, (C]-C6)alkoxy(Ci-C6)alkoxy, (Ci-C6)alkyl-



S-, (Ci-C6)alkyl-(S=0)-, (CrC6)alkyl-(0=S=0)-, halo(Ci-C6)alkyl-S-, halo(C,-

C6)alkylamino, (Ci-C6)alkyl(C::=0), or CN; and 

R6 is H, halogen, (Ci-C6)alkyl, or halo(Ci-C6)alkyl; 

or Ri and R6 form, together with the atoms to which they are attached, a condensed 5 or 

6 membered saturated or unsaturated heterocyclic ring containing, in addition to the 

nitrogen atom to which Ri is attached, 0 or 1 further heteroatom selected from N, O, 

and S, wherein said heterocyclic ring is unsubstituted or substituted with 1 or 2 

substituent(s) each independently being (Ci-C2)alkyl or halogen; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 

condensed 5, 6 or 7 membered saturated or unsaturated carbocyclic ring or a condensed 

5, 6, or 7 membered saturated or unsaturated heterocyclic ring containing 1 or 2 

heteroatom(s) selected from N, O, and S, wherein said carbocyclic or heterocyclic ring 

is unsubstituted or substituted with 1 or 2 substituent(s) each independently being (Cr 

C2)alkyl or halogen; 

or a pharmaceutically acceptable salt or ester thereof; 

with the proviso that the compound is not 2-(methylamino)-7V-(2-methylbut-3-yn-2-

yl)benzamide or yV-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide. 

The compound according to claim 1, wherein 

A and B form, together with the atoms to which they are attached, 

X is CR5orN; 

YisCReorN; 

Z is CR4 orN; 

Ri is (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, (Ci-C6)alkoxy(C,-C6)alkyl, 

halo(Ci-C6)alkoxy(Ci-C6)alkyl, heterocyclyl, heterocyclyl(Ci-C3)alkyl, phenyl, 

phenyl(Ci-C3)alkyl, or phenoxy(Ci-C6)alkyl, wherein said cyclo(C3-C6)alkyl, 

heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

independently being halogen, (Ci-C3)alkyl, halo(Ci-C3)alkyl, (Ci-C3)alkoxy, cyclo(C3-

* 

X 



191 

C6)alkyl, or CN; 

R2 is (CrC6)alkyl; 

R3 is (Ci-C6)alkyl; 

R4 is H, halogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, CN or heterocyclyl; 

R5 is H, halogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 

(Ci-C6)alkyl-S-, or CN; and 

R6 is H or halogen; 

or Ri and R6 form, together with the atoms to which they are attached, a condensed 5 or 

6 membered saturated or unsaturated heterocyclic ring containing, in addition to the 

nitrogen atom to which Ri is attached, 0 further heteroatoms, wherein said heterocyclic 

ring is unsubstituted or substituted with 2 substituent(s) each independently being (Cj-

C2)alkyl; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 

condensed 5, 6 or 7 membered saturated heterocyclic ring containing 1 or 2 

heteroatom(s) which are O, wherein said heterocyclic ring is unsubstituted. 

The compound according to any one of claims 1 or 2, wherein 

A and B form, together with the atoms to which they are attached, 

Y 

9 

Xis CR5orN; 

Y is CR6orN; 

Z is CR4 orN; 

Ri is (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, (Ci-C6)alkoxy(CrC6)alkyl, 

halo(Ci-C6)alkoxy(Cj-C6)alkyl, heterocyclyl, heterocyclyl(Ci-C3)alkyl, phenyl, 

phenyl(Ci-C3)alkyl, or phenoxy(Ci-C6)alkyl, wherein said cyclo(C3-C6)alkyl, 

heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each 

independently being halogen, (Ci-C3)alkyl, halo(Ci-C3)alkyl, (Ci-C3)alkoxy, or 

cyclo(C3-C6)alkyl; 

R2 is (C,-C6)alkyl; 



192 
MCSLLF 

R3 is (C]-C6)alkyl; 

R4 is H, halogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, CN or heterocyclyl; 

R5 is H, halogen, (Ci-C6)alkyl, (Ci-C6)alkoxy, halo(Ci-C6)alkyl, halo(Ci-C6)alkoxy, 

(CrC6)alkyl-S-, or CN; and 

5 R6 is H or halogen; 

or Ri and R6 form, together with the atoms to which they are attached, a condensed 5 or 

6 membered saturated or unsaturated heterocyclic ring containing, in addition to the 

nitrogen atom to which Ri is attached, 0 further heteroatoms, wherein said heterocyclic 

ring is unsubstituted or substituted with 2 substituent(s) each independently being (Cj-

10 C2)alkyl; 

or R4 and R5 form, together with the carbon ring atoms to which they are attached, a 

condensed 5, 6 or 7 membered saturated heterocyclic ring containing 1 or 2 

heteroatom(s) which are O, wherein said heterocyclic ring is unsubstituted. 

4. The compound according to any one of claims 1 to 3, wherein 

15 XisCRsorN; 

Y is CR6orN; 

Z is CR4; 

Ri is (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, (Ci-C6)alkoxy(Ci-C6)alkyl, 

halo(Ci-C6)alkoxy(Ci-C6)alkyl, or phenyl, wherein said cyclo(C3-C6)alkyl, or phenyl is 

20 unsubstituted or substituted with 1 or 2 substituent(s) each independently being 

halogen, (Ci-C3)alkyl or (Ci-C3)alkoxy; 

R2 is (C1-C3)alkyl; 

R3 is (C1-C3)alkyl; 

R4 is H, halogen, (Q-GOalkoxy, or halo(Ci-C4)alkyl; 

25 R5 is H, halogen, (Ci-C4)alkyl, (Ci-Gi)alkoxy, halo(Ci-C4)alkyl, halo(Ci-C4)alkoxy, or 

(Ci-C4)alkyl-S-; and 

R6 is H or halogen. 

5. The compound according to any one of claims 1 to 4, wherein 

X is CR5 orN; 

30 Y is CR6 or N; 

Z is CR4; 
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Ri is, (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl, or phenyl, wherein said 

cyclo(C3-C6)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) 

each independently being halogen, (Ci-C3)alkyl or (Ci-C3)alkoxy; 

R2 is (C1-C3)alkyl; 

5 R3 is (Ci-C3)alkyl; 

R4 is H, halogen, (Ci-C4)alkoxy or halo(Ci-C4)alkyl; 

R5 is H, halogen, (C]-C4)alkyl, (Ci-C4)alkoxy, halo(Ci-C4)alkyl, halo(C]-C4)alkoxy or 

(Ci-C4)alkyl-S-; and 

R6 is H or halogen. 

10 6. The compound according to any one of claims 1 to 5, wherein 

X is CR5; 

Y is CR6; 

Z is CR4; 

Ri is, (C]-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl or phenyl, wherein said 

1 5 cyclo(C3-C6)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) 

each independently being halogen, (C]-C2)alkyl or (Ci-C2)alkoxy; 

R2 is (Ci-C2)alkyl; 

R3 is (CrC2)alkyl; 

R4 is H, halogen, (Ci-C2)alkoxy or halo(Ci-C2)alkyl; 

20 R5 is H, halogen, (C]-C2)alkyl, (Ci-C2)alkoxy, halo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or 

(Ci-C2)alkyl-S-; and 

R6 is H or halogen. 

7. The compound according to any one of claims 1 to 5, wherein 

X is CR5; 

25 Y is N; 

Z is CR4; 

Ri is, (Ci-C6)alkyl, cyclo(C3-C6)alkyl, halo(Ci-C6)alkyl or phenyl, wherein said 

cyclo(C3-C6)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) 

each independently being halogen, (CpC2)alkyl or (Ci-C2)alkoxy; 

30 R2 is (Ci-C2)alkyl; 

R3 is (C,-C2)alkyl; 
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R4 is H, halogen, (Ci-C2)alkoxy or halo(Ci-C2)alkyl; and 

Rs is H, halogen, (Ci-C2)alkyl, (Ci-C2)alkoxy, halo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or 

(C1-C2)alkyl-S-. 

8. The compound according to any one of claims 1 to 4, wherein 

5 X is CR5 orN; 

Y is CR6 orN; 

Z is CR4; 

Ri is phenyl, wherein said phenyl is unsubstituted or substituted with 1 or 2 

substituent(s) each independently being halogen, (Ci-C3)alkyl or (Cj-C3)alkoxy; 

10 R2 is (C,-C3)alkyl; 

R3 is (Ci-C3)alkyl; 

R4 is H, halogen, (Ci-C4)alkoxy, or halo(Ci-C4)alkyl; 

R5 is H, halogen, (Ci-C4)alkyl, (Ci-C4)alkoxy, halo(Ci-C4)alkyl, halo(Ci-C4)alkoxy, or 

(Ci-C4)alkyl-S-; and 

15 R6 is H or halogen. 

9. The compound according to any one of claims 1 to 5 or 7 to 8, wherein 

X is CR5; 

Y is N; 

Z is CR4; 

20 Ri is phenyl, wherein said phenyl is unsubstituted or substituted with 1 or 2 

substituent(s) each independently being halogen, (Ci-C2)alkyl or (C|-C2)alkoxy; 

R2 is (Ci-C2)alkyl; 

R3 is (C,-C2)alkyl; 

R4 is H, halogen, (Ci-C2)alkoxy or halo(Ci-C2)alkyl; and 

25 R5 is H, halogen, (Ci-C2)alkyl, (Ci-C2)alkoxy, halo(Ci-C2)alkyl, halo(Ci-C2)alkoxy or 

(C,-C2)alkyl-S-. 

10. The compound according to any one of claims 1 to 4, wherein X is CR5, Y is N, and Z is 

CR4. 

11. The compound according to any one of claim 1 to 4, wherein X is CR5, Y is CR6, and Z 

30 is CR4. 
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12. The compound according to claim 1, wherein the compound is 5-fluoro-7V-(2-

methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)nicotinamide, jV-(2-methylbut-3-

yn-2-yl)-5-(trifluorometbyl)-2-(3,3,3-trifluoropropylamino)nicotinamide, 5-chioro-yV-(2-

methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 5-chloro-2-(isopropylamino)-A'-(2-

5 methylbut-3-yn-2-yl)benzamide, 5-chloro-2-(2,2-difluoroethylamino)-7V-(2-methylbut-

3-yn-2-yl)benzamide, Af-(2-methylbut-3-yn-2-yl)-7-(3,3,3-trifluoropropylamino)-2,3-

dihydrobenzo[b] [ 1,4]dioxine-6-carboxamide, 6-(isobutylamino)-iV-(2-methylbut-3-yn-

2-yl)benzo[d][l ,3]dioxole-5-carboxamide, 8-(isobutylamino)-/V-(2-methylbut-3-yn-2-

yl)-3,4-dihydro-2H-benzo[b][ 1,4]dioxepine-7-carboxamide, 7-(isobutylamino)-iV-(2-

10 methylbut-3-yn-2-yl)-2,3-dihydrobenzo[b][ 1,4]dioxine-6-carboxamide, 2-(2,2-

difluoroethylamino)-A/-(2-methylbut- 3 -yn-2-yl)- 5 -(trifluoromethyl)benzamide, N-(2-

methylbut-3-yn-2-yl)-2-(trifluoromethyl)-4-(3,3,3-trifluoropropylamino)pyrimidine-5-

carboxamide, A/-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-2-(3,3,3-trifluoropropyl-

amino)benzamide, 4-chloro-7V-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 5-

15 chloro-Af-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide, 3-fluoro-A/-

(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 3-fluoro-JV-(2-

methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 2-(cyclobutylamino)-4,5-difluoro-jV-

(2-methylbut-3-yn-2-yl)benzamide, Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,3,3,3-

pentafluoropropylamino)-5-(trifluoro methyl)benzamide, //-(2-methylbut-3-yn-2-yl)-2-

20 (2,2,3,3,3-pentafluoropropylamino)benzamide, 2-(2,2-difluoroethylamino)-5-fluoro-jV-

(3-methylpent-l-yn-3-yl)nicotinamide, 2-(cyclobutylamino)-3-fluoro-vV-(2-methylbut-3-

yn-2-yl)benzamide, 5-fluoro-A^(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-

benzamide, 2-(cyclobutylamino)-7V-(2-methylbut-3-yn-2-yl)-5-

(trifluoromethyl)benzamide, 2-(cyclobutylamino)-5-fluoro-AL(2-methylbut-3-yn-2-

25 yl)benzamide, 2-(cyclobutylamino)-5-fluoro-7V-(2-methy]but-3-yn-2-yl)nicotinamide, 5-

chloro-2-(isopropylamino)-jV-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-

(cyclobutylamino)-7^-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(isopropylamino)-A'-(2-

methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-fluoro-TV-(2-methylbut-3-yn-2-

yl)-2-(2,2,3,3,3-pentafluoropropylamino)nicotinamide, 5-methyl-7V-(2-methylbut-3-yn-

30 2-yl)-2-(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-fluoro-/V-(2-methylbut-3-yn-2-

yl)-2-(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-chloro-2-(2,2-difluoroethyl-

amino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-N-(2-methylbut-3-yn-2-yl)-2-



(2,2,2-trifluoroethylamino)nicotinamide, 5-chloro-jV-(2-methylbut-3-yn-2-yl)-2-(2,2,2-

trifluoroethylamino)nicotinamide, A/-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyl-

amino)-5-(trifluoromethyl)nicotinamide, 5-cyano-2-(cyclobutylamino)-AL(2-methylbut-

3-yn-2-yl)benzamide, 4-cyano-2-(cyclobutylamino)-A^-(2-methylbut-3-yn-2-

yl)benzamide, 4,5-difluoro-A^-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-

benzamide, Ar-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-5-

(trifluoromethyl)benzamide, 5-methyl-7V-(2-methylbut-3-yn-2-yl)-2-(2,2,2-

trifluoroethylamino)benzamide, 5-chloro-7V-(2-methylbut-3-yn-2-yl)-2-(3,3,3-

trifluoropropylamino)nicotinamide, 2-(butylamino)-4,5-difluoro-AL(2-methylbut-3-yn-

2-yl)benzamide, 5-bromo-/Vr-(3-ethylpent-1 -yn-3-yl)-2-(2-methoxyethylamino)-

benzamide, 5-chloro-7V-(3-ethylpent-l-yn-3-yl)-2-(2-methoxyethylamino)benzamide, N-

(3-ethylpent-1 -yn-3-yl)-4,5-difluoro-2-(2-methoxyethylamino)benzamide, N-(3-

ethylpent-1 -yn-3-yl)-2-(2-methoxyethylamino)-5-(trifluoromethyl)benzamide, N-(3-

ethylpent-1 -yn-3-yl)-5-iodo-2-(2-methoxyethylamino)benzamide, 2-(2-methoxyethyl-

amino)-AL(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)benzamide, 2-(butylamino)-5-

fluoro-A'-(2-methylbut-3-yn-2-yl)benzamide, 5-iodo-2-(2-methoxyethylamino)-/V-(2-

methylbut-3-yn-2-yl)benzamide, 5-fluoro-2-(isobutylamino)-jV-(2-methylbut-3-yn-2-

yl)nicotinamide, 5-fluoro-2-(isopentylamino)-A/-(2-methylbut-3-yn-2-yl)nicotinamide, 

5-fluoro-A^-(2-methylbut-3-yn-2-yl)-2-(2-(trifluoromethoxy)ethylamino)benzamide, 5-

fluoro-A^-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamino)benzamide, 3,5-difluoro 

A^-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 2-(2,2-

difluoroethylamino)-A^-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 2-(2,2 

difluoropropylamino)-5-fluoro-A/-(2-methyIbut-3-yn-2-yl)nicotinamide, 2-(3,3-

difluoropropylamino)-A^-(2-inethylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-

chloro-2-(2,2-difluoropropylamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-

2-(3,3-difluoropropylamino)-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 4,5-difluoro-/V-(2 

methylbut-3-yn-2-yl)-2-(neopentylamino)benzamide, 4,5-difluoro-2-(isobutylamino)-A/-
(2-methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-yV-(2-methylbut-3-yn-2-yl)-2-

(propylamino)benzamide, 2-(butylamino)-AL(2-methylbut-3-yn-2-yl)benzamide, 2-

(ethylamino)-4,5-difluoro-7V-(2-methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-iV-(2-

methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 4,5-difluoro-2-

(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide, N-(3,5-dimethylhex-1 -yn-3-yl) 



4,5-difluoro-2-(isobutylamino)benzamide , iV-(3,4-dimethylpent-1 -yn-3-yl)-4,5-

difluoro-2-(isobutylamino)benzamide, 4,5-difluoro-2-(isobutylammo)-/V-(3-methylhex-

1-yn-3-yl)benzamide, 4-fluoro-7V-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyl-

amino)benzamide, AL(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)-2-(3,3,3-

trifluoropropylamino)benzamide, 4-methoxy-A/-(2-methylbut-3-yn-2-yl)-2-(3,3,3-

trifluoropropylamino)benzamide, 4-methoxy-iV-(2-methylbut-3-yn-2-yl)-2-

(propylamino)benzamide, A^(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3,3-

trifluoropropylamino)benzamide, 5-methoxy-jV-(2-methylbut-3-yn-2-yl)-2-(3,3,3-

trifluoropropylamino)benzamide, 5-methyl-7V-(2-methylbut-3-yn-2-yl)-2-(3,3,3-

trifluoropropylamino)benzamide, Ar-(2-methylbut-3-yn-2-yl)-5-(methylthio)-2-(3,3,3-

trifluoropropylamino)benzamide, 7V-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyl-

amino)benzamide, 2-(isobutylamino)-A'-(2-methylbut-3-yn-2-yl)benzamide, N-(2-

methylbut-3-yn-2-yl)-2-(neopentylamino)benzamide, 2-(/er;-butylamino)-4,5-difluoro-

A/-(2-methylbut-3-yn-2-yl)benzamide, 4-fluoro-2-(isopropylamino)-A^-(2-methylbut-3-

yn-2-yl)benzamide, 2-(methylamino)-iV-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)-

benzamide, 2-(methylamino)-A/-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-

benzamide, 2-(cyclopropylamino)-4,5-difluoro-Ar-(2-methylbut-3-yn-2-yl)benzamide, 

A/-(3,4-dimethylpent-l-yn-3-yl)-2-(ethylamino)-4,5-difluorobenzamide, 2-

(isobutylamino)-4,5-dimethoxy-7V-(2-methylbut-3-yn-2-yl)benzamide, 2-(2-methoxy-

ethylamino)-7V-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide, 2-(cyclopropyl-

amino)-4-fluoro-A^-(2-methylbut-3-yn-2-yl)benzamide, 2-(cyclopropylamino)-5-fluoro-

A/-(2-methylbut-3-yn-2-yl)benzamide, 5-fluoro-2-(isopropylamino)-iV-(2-methylbut-3-

yn-2-yl)benzamide, 2-(isopropylamino)-5-methyl-A^-(2-methylbut-3-yn-2-yl)benzamide, 

4-methyl-A/-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 5-

chloro-3-fluoro-2-(isopropylamino)-7V-(2-methylbut-3-yn-2-yl)benzamide, 5-methoxy-

//-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamino)benzamide, 2-(3-methoxy-

benzylamino)-A^-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-fluorobenzylamino)-7V-(2-

methylbut-3-yn-2-yl)nicotinamide, 7V-(2-methylbut-3-yn-2-yl)-2-(propylamino)-6-

(trifluoromethyl)nicotinamide, 2-(butylamino)-A^2-methylbut-3-yn-2-yl)nicotinamide, 

2-(?er?-butylamino)-iV-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(butylamino)-5-fluoro-7V-

(3-methylpent-l-yn-3-yl)benzamide, 2-(ethylamino)-jV-(3-ethylpent-1 -yn-3-yl)-5-

fluorobenzamide, 5-fluoro-7V-(2-methylbut-3-yii-2-yl)-2-(3,3,3-trifluoropropylamino)-
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benzamide, 2-(isobutylamino)-7V-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-

nicotinamide, 2-(isopropylamino)-jV-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-

nicotinamide, 2-(ethylamino)-A<r-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-

nicotinamide, 4-(/er?-butylamino)-AA-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)-

pyrimidine-5-carboxamide, /V-(2-methylbut-3-yn-2-yl)-4-(7er/-pentylamino)-2-

(trifluoromethyl)pyrimidine-5-carboxamide, 4-(isopropylamino)-A/-(2-methylbut-3-yn-

2-yl)-2-(trifluoromethyl)pyrimidine-5-carboxamide, 2-(tert-butylamino)-./V-(2-

methylbut-3-yn-2-yl)-6-(trifluoromethyl)nicotinamide, 6-chloro-2-(isopropylamino)-/V-

(2-methylbut-3-yn-2-yl)nicotinamide, 6-chloro-2-(ethylamino)-7V-(2-methylbut-3-yn-2-

yl)nicotinamide, 5-fluoro-2-(isopropylamino)-7V-(2-methylbut-3-yn-2-yl)-6-

morpholinonicotinamide, jV-(2-methylbut-3-yn-2-yl)-2-(tetrahydro-2H-pyran-4-

ylamino)-6-(trifluoromethyl)nicotinamide, yV-(2-methylbut-3-yn-2-yl)-2-((tetrahydro-

2H-pyran-4-yl)methylamino)-6-(trifluoromethyl)nicotinamide, 2-(cyclopropylamino)-./V-

(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)nicotinamide, 2,3-dimethyl-yV-(2-methylbut-

3-yn-2-yl)-1 H-indole-7-carboxamide, iV-(3-ethylpent-1 -yn-3-yl)-1 H-indole-7-

carboxamide, /V-(3-ethylpent-l-yn-3-yl)-l ,2,3,4-tetrahydroquinoline-8-carboxamide, 2-

(3-fluorophenylamino)-7V-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-fluorophenyl-

amino)-7V-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(4,4-difluorocyclohexylamino)-A^-(2-

methylbut-3-yn-2-yl)nicotinamide, 5-bromo-7V-(2-methylbut-3-yn-2-yl)-2-

(propylamino)-benzamide, 7V-(2-methylbut-3-yn-2-yl)-2-( 1,1,1 -trifluoro-2-methyl-

propan-2-ylamino)nicotinamide, 7V-(2-methylbut-3-yn-2-yl)-4-(propylamino)thiophene-

3-carboxamide, A/-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, 2-(tert-

butylamino)-A/-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-nicotinamide, 5-chloro-iV-

(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, 2-(butylamino)-iV-(2-methylbut-

3-yn-2-yl)thiophene-3-carboxamide, 2-(4-fluorophenylamino)-A^-(2-methylbut-3-yn-2-

yl)nicotinamide, AL(2-methylbut-3-yn-2-yl)-4-(2,2,3,3,3-pentafluoropropylamino)-

pyrimidine-5-carboxamide, 2-(3,3-difluorocyclobutylamino)-iV-(2-methylbut-3-yn-2-

yl)nicotinamide, 3-((4-chlorophenyl)amino)-AL(2-methylbut-3-yn-2-yl)isonicotinamide., 

2-(3,3-difluoropropylamino)-3,5-difluoro-AL(2-methylbut-3-yn-2-yl)benzamide, 3-

(isobutylamino)-A/-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide, 5-fluoro-A^-(2-

methylbut-3-yn-2-yl)-2-(3-methylisothiazol-5-ylamino)nicotinamide, 5-chloro-7V-(2-

methylbut-3-yn-2-yl)-2-(pyridin-3-ylamino)nicotinamide, 5-chloro-2-(3,3-difluoro-
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cyclobutylamino)-A-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(6-cyclopentylpyridin-3-

ylamino)-5-fluoro-7v'-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-difluorocyclobutyl-

amino)-A^-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, iV-(2-methylbut-3-

yn-2-yl)-2-(phenethylamino)nicotinamide, A'-(2-methylbut-3 -yn-2-yl)-2-(3 -

5 phenylpropylamino)nicotinamide, 5-fluoro-2-(3-(4-fluorophenoxy)propylamino)-Ar-(2-

methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(2-(4-fluorophenoxy)ethylamino)-A^-(2-

methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-(3-ethoxypropylamino)-Af-(2-methylbut-

3-yn-2-yl)nicotinamide, 2-(2-fert-butoxyethylamino)-5-chloro-iV-(2-methylbut-3-yn-2-

yl)nicotinamide, 5-chloro-2-(2-ethoxyethylamino)-AL(2-methylbut-3-yn-2-yl)-

10 nicotinamide, 2-(3-fluoro-4-methylphenylamino)-Af-(2-methylbut-3-yn-2-yl)-

nicotinamide, 2-(3-chloro-4-methoxyphenylamino)-A,-(2-methylbut-3-yn-2-yl)-

nicotinamide, 2-(3,5-difluorophenylamino)-^/-(2-methylbut-3-yn-2-yl)nicotinamide, 2-

(3,3-difluorocyclobutylamino)-5-(difluoromethyl)-A'-(2-methylbut-3-yn-2-yl)-

nicotinamide, 5-bromo-2-(ethylamino)-7V-(2-methylbut-3-yn-2-yl)nicotinamide, 5-

1 5 ethoxy-iV-(2-inethylbut-3-yn-2-yl)-2-(propylamino)benzamide, 2-(/erZ-butylamino)-5-

chloro-AL(2-methylbut-3-yn-2-yl)mcotinamide, 2-(3,3-difluorocyclobutylamino)-5-

fluoro-Ar-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(4-fluorophenylamino)-7V-(2-

methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-jV-(2-methylbut-3-yn-2-yl)-2-( 1,1,1-

trifluoropropan-2-ylamino)nicotinamide, 4-(4-chlorophenylamino)-AL(2-methylbut-3-

20 yn-2-yl)nicotinamide, 5-fluoro-7V-(2-methylbut-3-yn-2-yl)-2-(phenylamino)-

nicotinamide, iV-(2-methylbut-3-yn-2-yl)-4-(4-(trifluoromethyl)phenylamino)-

pyrimidine-5-carboxamide, 2-(ter?-butylamino)-5-fluoro-AL(2-methylbut-3-yn-2-

yl)nicotinamide, 2-(3,3 -difluorocyclobutylamino)-A^-(3 -ethylpent-1 -yn-3 -yl)-5-

fluoronicotinamide, 2-(3,3-difluorocyclobutylamino)-5-fluoro-A'-(3-methylpent-l-yn-3-

25 yl)nicotinamide, 2-(3-fluoro-5-methoxyphenylamino)-Ar-(2-methylbut-3-yn-2-yl)-

nicotinamide, 2-(3-fluoro-5-methoxyphenylamino)-Af-(3-methylpent-l-yn-3-yl)-

nicotinamide, 2-(3-chloro-5-methoxyphenylamino)-A/-(2-methylbut-3-yn-2-yl)-

nicotinamide, 2-(3-chloro-5-methoxyphenylamino)-AL(3-methylpent-l-yn-3-yl)-

nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-A^-(2-methylbut-3-yn-2-yl)-

30 nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-AL(3-methylpent-l-yn-3-yl)-

nicotinamide, 5-fluoro-2-(4-fluorophenylamino)-7V-(3-methylpent-1 -yn-3-yl)-

nicotinamide, 5-fluoro-7V-(3-inethylpent-1 -yn-3-yl)-2-(phenylamino)nicotinamide, 2-
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(2,4-difluorophenylamino)-./V-(2-methylbut-3-yn-2-yl Nicotinamide, 2-(2,4-

difluorophenylamino)-iV-(3-methylpent-1 -yn-3-yl)nicotinamide, 5-fluoro-2-(3-

fluorophenylamino)-7V-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(3-

f!uorophenylamino)-7V-(3-methylpent-1 -yn-3-yl)nicotinamide, 5-chloro-2-(3,3-

5 difluorocyclobutylamino)-A/-(3-methylpent-1 -yn-3-yl)nicotinamide, 2-(3-cyanophenyl-

amino)-5-fluoro-yV-(3-methylpent-1 -yn-3-yl Nicotinamide, 2-(2-fluoro-5-methoxy-

phenylamino)-/V-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-fluoro-5-methoxyphenyl-

amino)-/V-(3-methyl pent-1 -yn-3-yl)nicotinamide, 2-(3-cyano-4-fluorophenylamino)-iV-

(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-cyano-4-fluorophenylamino)-7V-(3-

10 methylpent-l-yn-3-yl)nicotinamide, 2-(3-cyano-5-fluorophenylamino)-/V-(2-methylbut-

3-yn-2-yl)nicotinamide, 2-(3-fluorophenylamino)-AL(3-methylpent-1 -yn-3-yl)-

nicotinamide, 2-(2-fluorophenylamino)-7V-(3-methylpent-l-yn-3-yl)nicotinamide, 2-

(3,5-difluorophenylamino)-7V-(3-methylpent-l-yn-3-yl)nicotinamide, 2-(3-cyano-5-

fluorophenylamino)-Ar-(3-methylpent-l-yn-3-yl)nicotinamide, 2-(2-chloro-5-

15 methoxyphenylamino)-A^-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-chloro-5-

methoxyphenylamino)-A^-(3-methylpent-1 -yn-3-yl)nicotinamide, A^-(3-methylpent-1 -yn-

3-yl)-2-(phenylamino)nicotinamide, 2-(4,4-difluorocyclohexylamino)-iV-(3-methylpent-

1 -yn-3-yl)nicotinamide, 2-(3-chloro-4-methoxyphenylamino)-A/-(3-methylpent-1 -yn-3-

yl)nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-iV-(2-methylbut-3-yn-2-yl)-

20 nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-J/V-(3-methylpent-1 -yn-3-yl)-

nicotinamide, 2-(3,4-difluorophenylamino)-./V-(3-methylpent-l-yn-3-yl)nicotinamide, 2-

(4-chloro-3-methoxyphenylamino)-./V-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(4-

chloro-3-methoxyphenylamino)-7V-(3-methylpent-l -yn-3-yl)nicotinamide, or 2-(4-

fluorophenylamino)-JV-(3 -methylpent-1 -yn-3-yl)nicotinamide 

25 13. The compound according to any one of claims 1 to 12 for use as a medicament. 

14. A pharmaceutical composition comprising at least one compound according to any one 

of claims 1 to 12 and a pharmaceutically acceptable carrier, diluent, and/or excipient. 

15. The pharmaceutical composition according to claim 14, wherein the composition further 

comprises at least one other active ingredient. 
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