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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
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 TRPAl was ﬁrst cloned from lung fibroblasts. TRPA1 was functionally
charactenzed as d'oalclurn permeable nonsclecuve cation channel that is selectively
locahzed to pam sensmg peptidergic unmyelinated sensory neurons, which coexpress

TRPVl subétance P and CGRP. TRPAT1 exists in both peripheral and central terminals of

bf?@@?{ Fzgpr?..sszl.oe.s>.f..1113%1~.«¢x9n i myelmawd .ﬁber.S-. :

Studiés'in healthy Animials suggest‘ that TRPAL is not activated under physiological
99‘.,‘difi,9‘:‘§: /Acute administration of TRPA1 agonists such as mustard oil and
cinnamaldehyde lo the sldn causes acute pain and nocifensive behavior in healthy animals
and man Sevcra.l pathophyslologxcal conditions such as acute and chronic neuropathic pain,
dxabetes cancer, mflammatxon asthma arthritis, migraine, osteoarthritis, sieep deprivation,
and bladder dysfunctxon are known to have increased production of endogenous reactive
compounds ‘such as 4~hydroxynonenal “acetaldehyde, hydrogen peroxide, prostaglandin J2,
prostaglandin A2, methylglyoxal; w_hl_ch are known to act as TRPA1 agonists. Intérestingly,
several TRPAT agonists alsocan be produced through an oxidative stréss-felated tion-
enzymiatic route:.”

activated throuigh an'untisual mécharism in which reactive compounds binid covalently to
cystéine’and lysine amino’acid resxdues in the N-terminus of the channel- protem

Pathophyswlogncal sustamed TRPAL acuvanon by reactive agonists in sensory neurons may
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result in-.axoplasmic calcium dysregulation which causes peripheral axonopathy.
Axonopathy. isf‘a'eommon diagnostic finding in chronic pain patients and patients.suffering
from work-related exposure:to neurotoxic compounds. Axonopathy of sensory neurons is
often ‘diagnosed in diabetic patients, who suffer from chronic pain, mechanical - .-
hypersensitivity, erectile dysfunction, impaired wound healing, numbness, and at later stage,

from leg amputations.

Actrvatlon of presynaptrc TRPAI facilitates glutamate release from axon terrmnals of
sensory neurons in the spmal cord. Enhanced glutamate release is shown to cause central
pain.and secondary mechanical hypersensmvxty Spontaneous pain, secondary mechamcal
hypersensitivity, and mechanical hyperalgesia are common symptoms of neuropathic pain
patients. Recently, humari TRPA1 gain-of-function mutation carriers were discovered and
shown to have entianced ‘secondary hyperalgesia to peripheral TRPAT stimiutation; which .
confirms the rfole of spinal TRPA1 in processing of secondary hyperalgesia. A récént study
revealéd that spinal TRPA1 plays a key role in neurogenic inflammation réflex, which is
evoked by peripheral injury: Neafogenic inflammation is enhanced in several dise4ses such -
as flbromyalgla rmgrame complex reglonal pain syndromes, pain in and around the eye, '

and umcana

S ASTYS e o

T RPAl 4ctivafion in ‘the gastrointestinal tract has been shown to release serotonin from’
enterochromaffin cells. Increased serotonin release induces hypermotility of'thé‘”g’i'rt;‘-' A
Treatinent of cancer with reactive compounds increases plasma s'etotbnin-{lével which is
well known to induce naused and vorniting. TRPA1 activation in airways: has been ShOWn to
contribute to sensory neuronal’ hypersensmv1ty in several airway diseases such as chromc
cough, ‘asthma, and chronic obstructive pulmonary disease. TRPA1 acuva_tlon hasbeen‘ :
shown to-releasé noradrenaliné from superior cervical ganglion sympathetic rieurohs.
Several cardiovasculat disorders such as cardiac dysrhythmias and high blood pressure, are
well Known 10 be caitsed by incteased plasma noradrenaline level. TRPA has been shown
to play a critical role in,histam_ine-lndependent itch transduction. TRPA1 activation has been
shown to result in cold hypersensmwty Cold pain is a common symptom present in several
drsease condmons such as dental pam ﬁbromyalgra complex reglonal pa.ln syndrome
cancer pam and neuropathxc pam Selectrve TRPA1 modulators can be used for treatment of

a large number of acute and chromc TRPAl actlvatlon-dependent drseases and symptoms
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Various TRPA1 modulators have been described earlier, for example, in the 1nternat10nal
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 \ '
20107109334, WO 2010/125469, WO 2010/132838, WO 2010/138879, WO 2010/141‘805,
WO 2011/043954, WO2011/132017, WO2011/114184 and WO2012/085662.
W02004/060286 d1scloses certam benzamide derivatives for the treatment of pam and

traumatic mjury
SUMMARY OF THE INVENTION

An object of the present disclosure is to provide novel TRPA1 modulators that can be used
for the treatment of disorders, conditions, or diseases mediated by TRPAl actiVity ‘ ’
Accordmgly, an object of the present disclosure is to provide further compounds to bc used'
as TRPA1 modulators in the treatment of mammals. Furthermore, pharmaceutlcal

compositions comprising the presently disclosed compounds are also provided. , . ..,

The TRPAl modulators of the present dlsclosure have an enhanced potency and/or

RIS

1mproved metabohc stabxllty and/or xmproved solubxhty
DETAILED DESCRIPTION OF THE INVENTION

The present disclosure relates to novel TRPA1 modulators having the general formula I,

@
wherein
A and B form together wtth the atoms to which they are attached

*

e

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

Y is CRg or N;

Zis CR, or N, provided that when Y or X is N, then Z is not N;
R; is (Cy-Ce)alkyl, cyclo(Cs-Ce)alkyl, halo(Cy-Ce)alkyl, (C1-Cs)alkoxy(stca)alkyl, halo(C;-
Ce)alkoxy(C;-Ce)alkyl, (C,-Cs)alkyl-S-(C;-Ce)alkyl, heterocyclyl, heterocyclyl(C;-Cs)alkyl,
phenyl, phenyl(C,-C3)alkyl, or phenoxy(C;-Cs)alkyl, wherein said cyclo(C;-Ce)alkyl,
heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each
independently being halogen, (C;-Cs)alkyl, halo(C;-Cs)alkyl, (C;-Cs)alkoxy, cyclo(Cs-
Ce)alkyl, CN, halo(C,-Cs)alkoxy, (C;-Cs)alkyl-S-, (Cy-Cs)alkyl-(S=0)-, (C4-Cs)alkyl-

(0=S =0)-, (CI-C3)alkylammo or di(C;-Cs)alkylamino;

Ryis (Cl—C(,)alkyl

R3 is (Cy- Cs)alkyl

Rsi is H halogen (Cl-Cs)alkyl (C1~C6)alkoxy, halo(Cl-Cs)alkyl halo(C,;-Cg)alkoxy, (C;-
Cg)alkoxy(C ;-Cs)alkoxy, (Cl-Cé)alkyl -S-, (C1—C5)alkylarmno halo(C 1-C5)alkylammo (Cl-
C5)alkyl(C -0), CN, or heterocyelyl; o
R5 is H halogen (C,-Cg)alkyl cyclo(C3-C6)alkyl (Cl—Cﬁ)alkoxy, halo(Cl—C(,)alkyl (C 1~ -
C6)alkoxy(C1-C5)alkyl halo(C;—Cs)alkoxy, (Ct- Cs)alkoxy(C1~C6)alkoxy, (Cl-Cs)alkyl S-,
(C1 C5)alkyl (S-—O)- (Cl-Ca)alkyl (0=8=0)-, halo(Cl-C(,)alkyl -S- halo(CrCs)alkylarmno,
(Cl-Ce)alkyl (C O), or CN and

R6 is H, halogen (Cl-C6)alkyl or halo(C;-Cs)alkyl

or R, and R6 form together thh the atoms to which they are attached, a condensed 5 or 6

R PN :\"'E

membered saturated or unsaturated heterocyclic ring containing, in addition to the nitrogen
atom to Wthh R;is attached 0 or 1 further heteroatom selected from N O and S wherem
said heterocychc ring 1s unsubstltuted or substrtuted with 1 or 2 substltuent(s) each |
mdependently bemg (Cl-Cz)alkyl or halogen '

or R4 and R5 form together W1th the carbon ring atoms to which they- are attached a
condensed 5 6,0r7 membered saturated or unsaturated carbocychc rmg ora condensed 5,
6 or 7 mernbered saturated or unsaturated heterocyclic ring contammg 1 0r 2 heteroatom(s)
selected from N O, and S wherem sard carbocyclic or heterocyclic nng is unsubsntuted or
substltuted thh lor 2 substltuent(s) edch mdependently being (Ci-C)alkyl or halogen;

ora pharmaceutxcally acceptable salt or ester thereof

i

w1th the provrso that the cornpound is not 2- (methylarmno)—N-(2 methylbut-3-yn-2-
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“yl)henz'atni‘de or N;(2~rnethylhirt-3-;yn-2—y1)-2-(propylamino)benzar‘ni.de:

In at Jeast one embodlment

Aand B form, together with the atoms to which they are attached

*

N

N=——=

X

wherein,

AX is CR5 or N;

Yis CR6 ’or N;

Zis CRy or N

R1 1s (Cl-Cs)alkyl cyclo(Cg-C(,)alkyl halo(C;-Cs)aIkyI (C 1-C6)a1koxy(C1-C6)alky1 halo(C;-
Cs)alkoxy(Cl-Cs)alkyl heterocyclyl heterocyclyl(Cl-Cg)alkyl phenyl phenyl(Cl-C;,)alkyl
or phenoxy(Cl-Cﬁ)alkyl ‘wherein said cyclo(C3-C6)a1ky1 heterocyclyl or phenyl is
unsu’bstrtuted‘ or substrtuted with 1 or 2 substituent(s) each mdependently being halogen,
(Cl-Cg)alkyl halo(C;—C3)alkyl (Ci-Cs)alkoxy, cycIo(Cg-Cﬁ)alkyl or CN;

R; is (Ci<Ce)alkyl; R

Rj is (Ci-Ce)alkyl;

Ry is H lhalogen (Ct-Coplkyl, (Ci-Celalkoxy, halo(Ci-Ce)alkyl, CN, or heterocyclyl;

Rsi is H halogen (Ci-Ce)alkyl, (Cy-Ce)alkoxy, halo(C,-Ce)alkyl, halo(Cl-C(,)alkoxy, (Cs--
Cs)alkyl-S- or CN and

R6 is H or halogen . o . .

or Rl and R6 form together wrth the atoms to which they are attached a condensed 5 or 6 |
rnembered saturated or. unsaturated heterocychc ring contamm rn addrtron to the mtrogen
atom to whrch R1 1s attached O further heteroatorns, wherein satd heterocychc nng 1s )
nnsnbstrtuted or substltuted w1th 2 substrtuent(s) each mdependently bemg (Cl-Cz)alkyl

or R4 and R5 forrn together w1th the carbon ring atoms to whrch they are attached a
condensed 5 6 or 7 membered saturated heterocyclic ring containing 1 or 2 heteroatom(s)

whrch are O wherern sard heterocyclrc ring is unsubstltuted _

In another embodiment, A'‘anid B form, together with the atoms to which they are’ attached,
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A

—=

Z\X /
wherein,
X is CRsor N;

Yis CRGA or N;

Zi is CR4 or N;

Riis (C;-Cs)alkyl cyclo(Cg.—C(,)alkyl halo(C,-Cg)alkyl, (C 1-C6)a1koxy(C1-C6)aJkyl halo(Cl-

.Cs)alkoxy(Cl-Cs)aIkyl heterocyclyl heterocyclyl(C;-Cs)alkyl, phenyl, phenyl(Cl—Cg)alkyl

or phenoxy(C;-Cﬁ)aIkyl wherein saJd cyclo(Cs-Cg)alkyl, heterocyclyl, or phenyl is
unsubstituted or substituted with 1or2 substituent(s) each independently- bemg halogen,
(Cl-Cg)alkyl halo(Cl-C3)alky1 (Cng)alkoxy, or cyclo(C3-C6)alkyl

Ro is (Cy- C(,)alkyl

R; 1s (Cx-Cs)alkyl

R4 is H halogen (C1-Cealkyl, (Cy-Ce)alkoxy, halo(C;-Ce)alkyl, CN or heterocyclyl

R5 is H halogen (C-Ce)alkyl, (C;-Ce)alkoxy, halo(C,-Ce)alkyl, halo(C;- Cs)alkoxy, (Cs-
C(,)alkyl S- or CN; and '
RstsHorhalogen c e o L L
or R1 and R6 form together w1th the atoms 10 whtch they are attached a condensed 5 or 6 -
membered saturated or unsaturated heterocychc ring contammg, in addmon to the mtrogen
atom to whtch R1 is attached 0 further heteroatoms wherem satd heterocychc ring is
unsubstttuted or substltuted W1th 2 substttuent(s) each mdependently bemg (C1 Cz)alkyi

or R4 and R5 form together wnth 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)

whlch are O wherem sa1d heterocychc ring is unsubstituted.

In a_no'ther embodiment,

X is CRs orN;

Y is CRg or N' ’

ZisCRy; ' : : ~ :

Riis (Cl-Cg)alkyl cycIo(C3-C5)aIky1 halo(C;-Cs)alkyl (C;-Cs)alkoxy(Cl -Cs)alkyl halo(Cl—
C5)alkoxy(C;-C6)a11;y1,_ or pheny_l, wherein said cyc_lo(Cg-C(g)alkyl,‘o.r‘ phenyl is unsubstltuted
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or substituted with 1 or 2 substltuent(s) each independently being halogen (C1—C3)a1kyl or
(C1-C3)alkoxy, o A . y

Ry is (C1-Cy)alkyl;

Rs is (C;-Ca)alkyl; -

Ry is H, halogen, (C;-C4)alkoxy, or halo(C;-Cg)alkyl;

Rs is H, halogen, (C14C4)alkyl, (Cy-Cy)alkoxy, halo(C;-Cq)alkyl, halo(Ci-Cs)alkoxy or (C;-
Cy)alkyl-S-; and o

Re is H or halogen;

In another ~erhbodiment,

X is CR; or N : |
YISCR(,OI'N B O A A P SR ALY S
szCR4 o S T

R; is, (Cl—CG)alkyI cyclo(C3-C6)aIkyI halo(C;-Cg)alkyl, or phenyl, wherem said CYCIO(C3- :
Cs)alkyl or phenyl is unsubstltuted or substituted with 1 or 2 substltuent(s) each
independently being halogen (C1-C3)alkyl or (C1-C3)a1koxy, ‘

szs(Cr‘C3)aIkyl : T e S T P R
Rsi$ (Ci-Calalkyl;

Ry is H, halogen, (C;-Cq)alkoxy or halo(C;-Ca)alkyl;

R5 is H halogen (Cl-C4)a1kyl (C,-Cy)alkoxy, halo(C;-Cy)alkyl, halo(Cl-C4)aIkoxy or (Cy-
C4)alkyl S- and

R5 is H or halogen

In another embodlment
XisCRs* ™

Yeis CRs,. SR L
ZisCRy » 7 |
R, is, ‘fC1‘3C5)'aH€y1 ‘cyClo(C} -Cs)alkyl, halo(C,-Cg)alkyl, or phenyl, wherein said eyclo(C3-
Cs)alkyl or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each
1ndependently being halogen (Cl-Cz)alkyl or (C;-Cy)alkoxy;

Rz is (C1-Cyalkyl; . '

Rsis (Cl-Cz)alkyl,

Rqis H, haiogéti; (C1-Cy)alkoxy or halo(C;-Cp)alkyl;

PN
+
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Rs is'H, halogén, (Cl-Cg)alkyl (Cl-Cz)alkoxy, halo(C;-Cp)alkyl, halo(C,-Cg)alkoxy or (C;-
Cz)alkyl -S-;and

Rg is Hor halogen.

In another embodiment,

XisCRs;

Yis N;

ZisCR. -

R; is, (Cl—Cﬁ)elkyl, cyclo(Cg-CG)alkyl, halo(C;-Cg)alkyl, or phenyl, Whefein said ‘oyclo‘("C3-
Cs)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each
mdependently bemg halogen (Cx-Cz)alkyl or (C1-Cy)alkoxy;

Ry is (Ci-Cyalkyl; - .

Ry is (C1-Cpalkyl;

R4 is H, halogen (Cl-Cz)alkoxy or halo(Cl-Cz)alkyl and

R5 is H, halogen (Cl-Cz)alkyl (C,-Cy)alkoxy, halo(Cy-Cy)alkyl, halo(Cl-Cz)alkoxy or (C;-
Cz)alkyl S-.

In another embodiment,

X is vCRs" orN;

Yis CRor N;' " -

Zis CRy; »

R, is phenyl wheérein said phenyl is unsubstituted or substituted with 1 or2 substltuent(s)
each independently being halogen (Cl—Cg)alkyl or (CI-Cg)alkoxy, - T '
Rz is (C;—Cg)alkyl

R;is (C;-Cg)allcyl,

Ry is H; halogen, (C;-C4)alkoxy, or halo(C;-Ca)alkyl;

Rs is H, 'h'alogen (C1-Cjlalkyl, (C,-Cs)alkoxy, halo(Cy-Cy)alkyl, halo(C;-Cs)alkoxy, or (C;-
C4)alkyl S— and '

R6 is H or halogen

In YEt ahother embo dlment
Xis CRs,
Yls N
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Zis CR;

R is phenyl wherein said phenyl is unsubstituted or substituted with 1 or 2 substltuent(s)
cach mdependently bemg halogen, (C;-C3)alkyl or (C;-C»)alkoxy;

Rz is (Cl-Cz)alkyl,

Rs is (C1-Cpjalkyl;

Rsis H,vhalog‘en, (C,-Cy)alkoxy or halo(C,-C,)alkyl; and

R5 is H, halogen, '(C;-Cz)alkyl, (C1-Cy)alkoxy, halo(C,-C)alkyl, halo(C;-Cs)alkoxy or (C-
Coalkyls-. o o

In a further embodiment, X is CRs, Y is N, and Z is CRy.
In another embodiment, X is CRs, Y is CRg, and Z is CRy.

In yet ‘another’ embodlment thie compound of formula Iis 5 ﬂuoro-N—(2 methylbut 3- yn 2-
yl)- 2 3,3.3- tnﬂuoropropylammo)mcotmarmde N-(2- methylbut-3-yn 2-yl)-5-
(trlﬂuoromcthyl)-Z (3,3,3-trifluoropropylamino)nicotinamide, 5-chloro-N-(2-methylbut-3-
yn-2 yl) 2- (propylarmno)benzarmde 5-chloro-2- (1sopropy1armno)-N~(2—methylbut—3-yn 2-
yl)benzaxmde 5- chloro 2: (2 2- dxﬂuoroethylannno)—N-(Z methylbut- 3—yn-2-yl)bcnzam1de
N-(2—methy1but-3 yn-2—yi)—7 (3 3,3- tnﬂuoropropylammo)-Z 3- dxhydrobenzo[b][l ,4]dioxine-
6—carboxarmde, 6-(isobutylamino)-N-(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][1,4]dioxepine-7-carboxamide, 7-(isobutylamino)-N-(2-methylbut-3-yn-2-y1)-2,3-
dihydrobenzo[b][1,4]dioxine-6-carboxamide, 2-(2,2-difluoroethylamino)-N-(2-methylbut-3-
yn-2-yh)- -5- (mﬂuoromethyl)benzanude N-(2- methylbut 3-yn- 2—yl)-2 (mﬂuoromethyl)-4—
(3,3 3-trlﬂuoropropylanuno)pymmdme 5-carboxarmde N (2- methylbut-B-yn -2-y)-5-
(trxﬂuoromethyl) -2- (3 3 3-tnﬂuoropropylarmno)benzaxmde 4—chloro-N-(2 methylbut— -yn—
2-y1) 2-(propylannno)benzarmde 5—chloro—N—(2-methylbut 3-yn 2—yl) 2 (2 2 2— ' o
tnﬂuoroethylammo)benzannde 3-ﬂuoro-N—(2-methy1but-3-yn Z—yl) 2 (3 3 3- ,
tnﬂuoropropylanuno)benzarmde 3-ﬂuoro-N-(2-methylbut 3-yn-2-yl)—2 (propylammo)—
benzanude 2~ (cyclobutylanuno)—4 5-difluoro-N-(2- methylbut—3—yn -2- yI)benzarmde N-(2—
methylbut 3-yn -2- yl) 2 (2,2,3,3,3- pentaﬂuoropropylarmno) -5-(trifluoro methyl)benzarmde
N- (2- methylbut«3—yn—2—y1) 2—(2 23, 3 3 pentaﬂuoropropylaxmno)benzannde 2- (2 2— '
dlfluoroethy_larmnq) S-fluoro-N-(3- methylpent—l—yn— -yDnicotinamide, 2-
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(cyclobutylamino)-3-fluoro-N-(2-methylbut-3-yn-2-ylbenzamide, 5-fluoro-N-(2-methylbut-
3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide, 2-(cyclobutylamino)—N—fZ-ﬁle.ihylbﬁt-3-
yn-2-yl)-5-(trifluoromethyl)benzamide, 2-(cyclobutylamino)-5-ﬂuoro-N—(2—methbeut-3-yn-
2—yl)benzan1idé, 2-(cyclobutylamino)—5—ﬂuoro-N-(2-methylbut-3—yn—2—y1)‘nic0tiné.mide,' 5-
chloro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2- ‘
(cyclobutylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2- (1sopr0py1armno)—N—(2-
methylbut-3 yn-2-y1)- 5- (trlﬂuoromethyl)mcotmamlde S-ﬂuoro—N-(Z-rnethylbut -3-yn-2-yl)-
2-(2,2,3,3,3-pentaﬂuoropropylanuno)mcotmarmde, 5-methyl-N-(2-methylbut-3-yn-2-yl)-2-
(2,2,3,3,3-pentafluoropropylamino)benzamide, "S—ﬂuoro—N-(2-‘mcthy1but?3 yi-2-yl)-2-

(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-chloro-2-(2, 2—d1ﬂuoroethy1anuno)«N—(2-

ethylbut-3 -yn- -2- yl)mcotmaxmde 5- ﬂuoro-N (2-methylbut-3-yn-2-yl)- 2 (2 2 2
tr1ﬂu0roethylannno)mcotmamxde 5~chloro—N-(2-mcthylbut 3-yn—2-yl)—2 (2 2 2— .
tnfluoroethylarmno)mcotmarmde N (2- methylbut-S-yn-Z yl)—2 (2 2 2-tnﬂuoroethylarmno)-
5 (mﬂuoromethyl)mconnarmde 5-cyano-2 (cyclobutylarmno)-N—(Z-methylbut-B-yn—2— -
yl)benzarmde 4-cyano 2 (cyclobutylammo)-N-(2—methy1but 3-yn-2-yl)benzannde 4 5- k
d1ﬂuoro-N -(2- methylbut—3 yn: 2 yl) 2-(2,2,2- mﬂuoroethylanuno)benzarmdg N-(2- :
methylbut 3-yn-2 yl) 2 (2 2, 2 tnﬂuoroethylarmno) -5- (trxﬂuoromethyl)ben‘zamlde S-methyl-
N—(2-methylbut—3 yn 2-yl) 2 (2 2 2- trlﬂuoroethylannno)benzarmde 5—ch10ro~N—(2- .
methylbut 3- n-2 yl) -2- (3 3 3- tnfluoropropylannno)mcotmarmde 2 (butylarmno)-4 5-
d1ﬂuoro—N—(2-methylbut—3—yn-2 yl)benzarmde 5- bromo-N—(3—ethylpent-l—yn 3- yl) 2 (2— |
methoxyethylalmno)benzannde 5~chloro-N—(3-ethylpent 1-yn-3-yl)- 2 (2- .
methoxyethylannno)benzarmde N-(3-ethylpent-1-yn-3-y1)-4, S-dlﬂuoro 2-(2-
methoxyethylannno)benzannde N- (3-ethylpent—1 -yn-3-y1)-2-(2- methoxyethylaxmno)—S-
(mﬂuoromethyl)benzarmde N-(3~ethylpent-1-yn 3-yD- 5—1od0-2 (2-methbxyethylaxmno)-
benzamlde, 2 (2 methoxyethylammo)-N~(2-methylbut -3-yn-2-y1)-5- (trlﬂuoromethyl)- -
benzarmde, 2~ (butylammo) S-ﬂuoro-N (2-methylbut-3 -yn-2—yl)benzannde 5-1odo~2 -(2-
methoxyethylalmno)-N—(2-methylbut 3-yn 2- yl)benzarmde 5-ﬂuoro-2 (130butylammo)-N—
(2—methylbut—3 yn-2- yl)mcotlnaxmde S-ﬂuoro 2- (1sopentylarmno)~N (2 methylbut 3-yn~2—
yl)nlcotmarmde S- ﬂuoro—N (2- methylbut 3-yn-2 -yD)-2-(2- (tnﬂuoromethOXy)ethylammo)-
benzamlde 5-fluor0-N—(2-methy1but 3-yn 2-yD)-2-(4,4 4-mfluorobutylaxmno)benzarmde
3, 5- dlﬂuoro-N-(Z-methylbut 3-yn— —yl) 2 (3 3,3- tnﬂuoropropylannno)benzannde 2- -(2,2-
dxﬂuoroethylammo)-N-(2-methylbut -3- -yn- -2- yl) -5- (tnﬂuoromethyl)mcotmalmde, 2-2,2-
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difluoropropylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-‘(3,’3- v
difluoropropylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-chloro-

' 2-(2,2~diﬂu0r0propylamino)—N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-(3,3--

diﬂuorqpropy]amino)-N-(Z—methylbut—3-yn-2—yl)nicotinamide, 4,5-diﬂuo;c;)!-N-(Z'-me'thylbut—
3-yn-2-yl)-2-(neopentylamino)benzamide, 4,5-difluoro-2-(isobutylamino)-N-(2-methylbut-
3-yn-2-yhbenzamide, 4,5-difluoro-N-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide,

2-(butylamino)-N-(2-methylbut-3-yn-2-yl)benzamide, 2-(ethylamino)-4, 5-difluord~N—(2-

methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-N-(2- methylbut-3-yn-2-yl)-2- (3 3, 3-
trifluoropropylamino)benzamide, 4,5-difluoro-2- (1sopropylam1no)~N—(2 methylbut—3 yn-2-
yl)benzamlde N-(3, 5- dlmethylhex 1-yn-3-y)-4,5- difluoro- 2-(1sobutylannno)benzanude N-

_(3 4- dlmethylpent-l yn- 3 yl)-4 5-difluoro-2- (1sobuty1a1mno)benzam1de 4 5- dlﬂuoro 2-

(1sobutylarmno)-N—(3-methylhex- —yn 3-y1)benzanude 4- ﬂuoro—N-(Z—rnethylbut 3- -yn- 2-yl)-

2 (3 3 3-tnﬂuoropropylammo)benzamxde N-(2-methylbut- —yn-2—yl)-4 (trlﬂuoromethyl) 2-

(3 3 3 trlﬂuoropropylarmno)benzaxmde 4 methoxy-N—(Z-methylbut~3 yn 2-y1) 2—(3 3, 3- .
tnﬂuoropropylannno)benzarmde 4—meth0xy-N (2-methylbut 3-yn-2-yl) 2 (propylammo)—
benzarmde N-(2 methylbut—3 yn- 2-y1)-5-(trifluoromethoxy)-2-(3, 3 3- trxﬂuoropropylammo)-
benzarmdg 5- methoxy—N-(Z methylbut 3-yn- 2-yI) -2-(3,3,3- trxﬂuoropropylammo)— ,
benzatmde 5- methyl-N (2—methylbut-3—yn -2-yl)- -2- (3,3,3- tnfluoropropylanuno)bcnzarmde
N—(2 methylbut-3 yn—2-yl) 5 (methylth10)—2 (3,3 3—trlﬂuoropropylanuno)benzamxde N- (2-
methylbut—3—yn 2-y1) 2 (3 3, 3 tnfluoropropylarmno)bcnzannde 2- (1sobuty1ammo)~N—(2~
methylbut 3-yn—2—y1)benzarmde N-(2-methylbut-3-yn-2-yl)-2 -(neopentylarmno)benzaxmde
-(tert-butylarmno)—4 5 dlﬂuoroaN~(2-methylbut 3-yn- 2-yl)benzamlde 4 ﬂuoro—2—
(1sopropylanuno)—N-(2 methylbut—3-yn 2—yl)benzam1de 2- (methylaxmno) N-(2 methylbut—3-
yn-2- yl)-4-(trlfluoromethyl)benzannde 2- (methylammo)-N—(Z methylbut 3-yn—2 yl) 5-
(tnﬂuoromethoxy)benzanude 2 (cyclopropylarmno)—4 5- dnﬂuoro-N—(Z-methylbutG yn 2-
yl)benzarmde N (3 4-d1methylpent l-yn- -yl) 2-(ethylamino)-4, 5-d1ﬂu0robenzam1de 2-
(1sobutylarmno)-4 5—d1methoxy—N-(2-methy1but-3-yn 2~y1)benzarmde 2 (2—methoxy- 3
ethylaxmno) N—(2 methylbut 3-yn~2-y1)—4—(tnfluoromethyl)benzanude 2 (cyclopropyl—
ammo)-4—fluoro-N-(2-mcthylbut-3-yn 2-yl)benzamide, 2- (cyclopropylarmno) 5—ﬂuoro-N (2-
methylbut-3-yn 2ay])benzarmde S—ﬂuoro 2- (1sopropylammo) N-(Z—methylbut- -yn—2— -
yl)benzarmde 2- (1sopropylannno) 5-methy]-N-(2 methylbut-3 yn- ~y1)benzarmde, 4-
methyl-N (2-methylbut—3-yn 2~yl) -2- (3 3 3-tnfluoropropylarmno)benzaxmde S-ChIoro 3-
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'ﬂudro~2-(isopropy‘larrlino)—N-(meethylbut—3-yn-2-yl)benzamide, SJmethoxy-"N'—('Z’-_a o

.methylbut-3—yn-2'~yl)'-2‘-'(’4,4,4ftriﬂuorobutylamino)benzamide, 2—(3-methbxybenzy1a1rﬁno)-

N-(2-methy1but-3-yn-'2‘-y1)niicotinamide, 2-(3-ﬂuorobenzylamino)‘Ns(Z—methylblit'-3-yn—2-
yl)nicotinamide, N-(2-methylbut-3-yn—2—yl)—2-(propylamino)—6-(triﬂuorométhyl); '
nicotinamide, 2-(butylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(tért-butylamino)-
N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(butylamino)—S-ﬂuoro-N-(3-niethylpeht— 1-yn-3-
yl)benzamide, 2¢(ethy1g1rr1ino)-N7(3-ethylpent—l-yn-3-yl)-5-ﬂu0robenzam_ide", 5-fluoro-N-(2-
methylbut-3-yn-2-y1)-2-(3,3,3-trifluoropropylamino)benzamide, 2-(isobut'yl§1mi;ié)v-N-(2-
methylbut-3-yn-2-yl)-6-(triflucromethylnicotinamide, 2-(isopropylamino)-N-(2-methylbut-
3-yn- 2—yl)-6 (triﬂuofomethyl)nicotinamide, 2- (ethylamino)-N-(Z-methleuf -3-yn-2-y1)-6-
(tnﬂuoromethyl)mcotmanude 4- (tert-butylam1n0)-N—(2-methylbut—3-yn 2-yl)~2 (tnﬂuoro—
rnethyl)pynrmdme 5 carboxarmde N—(Z-methylbut -3-yn-2-yl)-4- (tert pentylammo) 2- A
(tnﬂuoromethyl)pyrmudme—5-carboxarmde 4- (1sopropylaxmno)—N-(2-methylbut 3-yn 2-yl)
2- (tnﬂuoromethyl)pyrmndme 5-carboxarmde 2- (tert-butylanuno)—N-(Z—methylbut 3-yn-2—
yl) -6- (tnﬂuoromethyl)mcotmaxmde 6-chloro-2 (1sopropylammo)—N-(2-methy1but-3-yn 2-
yl)mcotmannde 6- chloro 2 (ethylammo) N-(2 methylbut—3 yn- 2-yl)mcot1narmde S-ﬂuoro-
2- (1sopropylarmno)-N (Z-methylbut- -yn-2-y1) 6~morpholmomcotmarmde N-(2-methylbut-
3~yn -2- yl) -2- (tetrahydro 2H-pyran-4-ylanuno)—6 (mﬂuoromethyl)mcotmamlde N—(2— .
methylbut—S yn-2—y1) -2- ((tetrahydro~2H pyran—4-yl)methylammo) -6- (tnﬂuoromethyl)
mcotmarmde 2 (cyclopropylarmno)-N—(Z methylbut 3—yn— —yl) 6-(tr1ﬂuoromethyl)-
mcotmarmde 2 3 d1methy1—N-(2~methy1but—3 yn-2- yl) 1H-mdole—7-ca.rboxam1de N—(3- )
ethylpent-l-yn 3-yl) lH—mdole 7-carboxamide, N-(3-ethylpent- l-yn 3—yl) 1 2 3 4- ‘
tetrahydroqumohne 8-carboxaxmde 2- (3—ﬂuorophenylarmno)-N-(2—methylbut-3 yn-2—
yl)mcotmanude 2 (2—ﬂuoropheny1ammo) N-(2—methylbut-3-yn 2—y1)mcotmaxmde 2 (4 4-
dlﬂuorocyclohexylanuno) N- (Z-methylbut 3-yn-2-yl)nicotinamide, 5- bromo-N-(Z-
methylbut—3-yn -2- yl) -2- (propylarmno)benzarmde N-(2-methylbut-3 ~yn-2-yl) <2- ( 1 I, 1-'
tnﬂuoro-2 methylpropan 2—ylaxmno)mcotma1mde N-(2-methy1but 3-yn-2-yl)-4-
(propylanuno)th10phene-3 carboxamxde N—(2 -methylbut-3-yn-2- yl) -2- (phenylammo)
mcotmamxde 2 (tert*butylarmno)-N (2-methylbut—3 yn-2-yl)-5- (tnﬂuoromethyl)- :
mcotmarmde 5- chloro N (2—methy1but-3 yn-2-yl)-2- (phenylanuno)mcotmarmde 2-
(butylarmno)—N (2 methylbut-3 yn- -2- yl)th10phene—3 carboxamlde 2- (4 ﬂuorophenyl- :
armno)-N—(Z rnethylbut 3-yn-2 yl)mcotmarmde N-(2- methylbut -3- yn 2 yI)-4-(2 2 3 3, 3
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Iientaﬂuo_rdprdeIanlino)pyri'r’nidine-S—carboxarrﬁde, 2-(3,3-diﬂuoroc'y‘clQbutylatrﬁno)'-N-(Z—
1hethy1but-3'-yn42-yl)nic‘otinar’nide, 3-((4—chlorophenyl)amino)-N—(2—methyl}?ut43-'y‘ni2§
yDisonicotinamide, ~2'-(3;‘3~diﬂ_uoropropylamino)-3,5—difl_uoro-N—(27methyi‘but-3-yn-Z’- '
yl)benzamide, 3-(isobutylamino)-N-(2-methylbut-3—yn-2'—yl)thiophene-Z-Carboxamide, 5-.
ﬂuoré—N—(Z-methylbut—3-yn-2-yl)-2—(3-methylisothiazol—S—ylamino)nicotinamidc, 5-chloro-
N-(2-methylbut-3-yn-2-yl)-2-(pyridin-3-ylamino)nicotinamide, 5-chloro-2-(3,3-
diﬂuorocyclobutyl_amino)fN-(Z-methylbut-3-yn—2-yl)nicotinamide, 2~(6-cyclopentylpyridin-
3-ylamino)-5—ﬂuoro—N-(Z-methylﬁut-3—yn—2—yl)nicotinamide, 2—(3,3-&iﬂq§rq¢yclo- '
butylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, N«(Z—methylbut—S-
yn-2-yl)-2-(phenethylamino)nicotinamide, N-(2-methylbut-3-yn-2-y1)-2~(3-phenylpropyi-
armno)mcotmarmde S—ﬂuoro 2 (3 (4-ﬂuorophenoxy)propylannno)-N (2-methylbut—3-yn—2-
yl)mcotmarmde 5-ﬂuoro-2 (2 (4 ﬂuorophenoxy)ethylarmno)-N»(2—methy1but—3—yn 2-
yl)mcotmanudc 5—ch10ro-2 (3-ethoxypropylannno)—N—(2 methylbut—3-yn 2-y1)mcotmannde,
2 -(2- tert-butoxyethylarmno) 5-chloro-N-(2—methylbut 3-yn-2- yl)mcotmannde 5-chloro-2—
(2-ethoxyethylannno)-N-(2 methylbut 3—yn 2—yl)mcotmam1de 2 (3—ﬂuoro-4~methyl-
phenylarmno)-N—(Z-methylbut-3 yn- 2-y1)mcotmarmde 2- (3-chloro-4—methoxyphenyl-
annno)—N-(Z-methylbut—3-yn -2- yl)mcotmamlde, 2-(3,5- dlﬂuorophenylanuno)-N-(Z-
methylbut-B-yn-2—y1)mcotma1mde 2-(3,3- dlﬂuorocyclobutylarmnc)—S (dlﬂuoromethyl)-N-
(2-methylbut-3-yn—2-yl)n1cotmam1de 5-bromo-2- (ethylarmno)—N (2—methylbut 3-yn-2-
yl)mcotmarmde 5-ethoxy-N (2- methylbut-3-yn—2-yl) -2- (propylarmno)benzannde 2 (tert—
butylammo)-5-chloro—N—(2—methylbut 3-yn—2~yl)mcotmam1de 2 (3 3—d1ﬂuorocyclobutyl—
ammo) 5-ﬂu0ro—N—(2-methylbut-3 yn- -yl)mcotmarmde 5-ﬂuoro-2 (4—ﬂuor0phenylanuno)—
N-(2 methylbut— “yn- 2-y1)mcot1nam1de, —ﬂuoro-N-(2~methylbut 3-yn 2-yl) 2 -(1,1; 1- .
tnfluoropropan -2- ylammo)mcotmanude 4 (4-chlorophenylammo)—N~(2—methylbut-3—yﬁ 2-
yl)mcetmarmde 5-ﬂuoro-N-(2-fﬂéfhylbut—3-yn— 2-yl)-2- (phenylatmno)mcotmam1de N—(2—
methylbut 3-yn 2-yl)»4 (4 (tnﬂuoromethyl)phenylarmno)pynmndme <5~ carboxarmde 2-(tert-
butylammo) 5-ﬂuoro-N-(Z-methbeut-3~yn 2-y1)mcotmam1de 2 (3 3- dlﬂuorocyclobutyl—
anuno)-N—(3-ethylpent—1—yn-3 yl) S—ﬂuoromcotmarmde 2-(3,3- d1ﬂuorocyclobutylanuno)—5-
ﬂuoro—N (3-mcthylpent~ -yn-3- yl)mcotmamlde, 2-(3-fluoro- 5—methoxypheny1anuno)—N-(2—
methylbut 3-yn-2 yI)mcotmarmde 2-(3-fluoro-5- methoxyphenylarmno) N-(3 mcthylpent—l-
yn- 3 yl)mcotmamlde 2- (3-chloro -5- methoxyphenylannno)-N—(Z methylbut—3-yn~2— o
yl)mcotmamldc 2- (3 chloro 5 methoxyphenylarmno)-N-(S-methylpent~ -yn 3 yl)-
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nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide,

2-(2-ﬂuoro»3-hiethoxyphenylamino)-N—(3-methylpent—1-yn-3-y1)nicotin5‘rnide 5-fluoro-2-
(4-fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 5-fluoro-N- (3—methylpent-
1-yn-3-yl)-2- (phenylanuno)mcotmanude 2-(2,4- dxﬂuorophenylanuno)-N-(Z methylbut 3-
yn-2- yl)nlcotmarmde, 2-(2,4-difluorophenylamino)-N-(3-methylpent-1- _yn3 yl)-
nicotinamide, ,5-ﬂuoro—2_—(3-ﬂuofophenylamino)-N—(2-methy1but-3-yn-2-yl)hicotinamide, 5-
ﬂuoro—Z—(3-ﬂuoro‘phenylamino)-N-(3-methylpent~1—yn-3—yl)nicotinamide, 5§chloro-2-(3,3.-
difluorocyclobutylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, -2-,(3;cyanophenyl- .
amino)—S-ﬂuoroqN-(3~methy1peﬁt-l—yn—S-yl)nicotinanﬁde, 2—(2-ﬂuoxo-5-n}e{hoxyphenyl- :
amiho)-N-(Z-methylbﬁt 3¥yn-2—y1)nicotinanxide 2-(2-fluoro-5- methoxypﬁenylanﬁné)-N—(S-
methylpent—l-yn 3—y1)mcotmarmde, 2- (3-cyano—4—ﬂuorophenylannno)-N—(Z-methylbut 3‘yn—
-yl)mcotmarmde 2 (3—cyano-4-ﬂuorophenylarmno) N—(3 methylpent—l yn 3-y1)- o
mcotmarmde 2 (3-cyan0 5 ﬂuorophenylarmno)—N—(2-methylbut 3—yn 2—y1)mcotmatmde 2-
N-(3~ﬁ1éthylpent- -yn-3 yl)mcotmarmde 2 (3 5 d1ﬂuor0phenylarmno)-N—(3~methy1pent—1-
yn -3- yl)mcotmamlde 2 (3 cyano 5—ﬂuorophenyla1mno)—N-(3 methylpent—l—yn— -yl)— ‘
mcotmanude 2 (2-chloro 5 methoxyphenylarmno)-N-(Z methy]but-3 yn 2-yl)mcot1nam1de
2 (2—chloro 5 methoxyphenylarmno) -N-(3-methylpent- 1-yn—3 yl)mcotmamlde N-(3-
methylpent- -yn- -yl) -2- (phenylarmno)mcotmannde 2-(4, 4-d1ﬂuorocyclohexylarmno}N—
(3-methylpent l-yn- —yl)mcotmarmde 2-(3-chloro-4- methoxyphenylannno)-N-(3- ‘
methylpent l-yn 3-y1)n1cotmamlde 2-(4-fluoro- 3—methoxyphenylarmno)—N—(2-methylbut 3-
yn—2 yI)mcotmarmde 2- (4-ﬂuor0 3-methoxyphenylarmno)—N-(3—methylpent—l-yn 3t
yl)mcotmamxde 2- (3 4 dlﬂuorophenylannno)-N (3- methylpent— ‘-yn 3-yl)mcotmanude 2-
(4-chloro 3-methoxyphenylammo)—N-(2-methylbut- -yn-2- yl)mcotmannde 2 (4-chloro 3-
methoxyphenylarmno)-N—(3 methylpent— -yn—3 yl)mcotmarmde or 2-(4- . '
ﬂuorophenylarmno)~N—(3 methylpent-l—yn 3-y1)mcot1narmde ,

i

The terms employed h’efein have the meanings indicated below. The term “at 'least ‘one’ i
employed in the meamngs below fefers to one or séveral, such as one. For example ‘the term
“at least one ﬂuorme refers to.one or several fluorines, for example three; two, or o‘ne

fluorines, such as three fluorines. "

The term, _“halo”}pr “‘ha’lo.gex)?’,‘ as employed herein as such or as part of another gr'_bu_p, refers
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to ﬂporine, chlorine,__ bror_nine, or iodine.

The term “(C;-Cz)alkyl” as employed herein as such or as part of another group, refers to a
saturated hydrocarbon group having a straight or branched moiety, contauung 1.or 2 carbon

atom(s). Representatrve examples of (C;-Cy)alkyl include methyl and ethyl.

The term “(C4-Cs)alkyl”, as employed herein as such or as part of another group, refers to a
saturated hydro‘carbon group having a straight or branched moiety, containing 1,2, or 3
carbon atom(s). Representatrve examples of (C;-Cs)alkyl include methyl ethyl n-propyl and
1sopropy1 o '

The term “(C1,4C4)a1kyl”; as employed herein as such or as part of another group, refers to a

satﬁr‘.éiea‘hy&r‘oééfboﬁ‘graiiﬁ :’hé&iﬁg a straight or branched moiety:, containing 1,2,3,0r4

The term “(C; Cs)alkyl” as emponed herein as such or as part of another group, refers to a

saturated hydrocarbon group havmg a straight or branched morety, contammg 1 2,3,4,0r5,

......

methyl ethyl n-propyl 1sopropyl n—butyl 1sobuty1 sec-butyl tert—butyl n—pentyl 1sopentyl
tert-pentyl, and neopentyl : :

The terrn “(C1~C6)alky ", as employed herein as such or as part of another group, refers to a
saturated hydrocarbon group having a straight or branched moiety, contammg 1 2,3,4,5,or
6 carbon atom(s).. Representatrve examples of (C-Cg)alkyl 1nclude but are. not hrmted to, -
methyl ethyl n—propyl rsopropyl n—butyl rsobutyl sec-butyl tert—butyl n-pentyl 1sopenty1
tert-pentyl neopentyl and n-hexyl '

The term “cyclo(C3-C5)alky ", as employed herein as such or as part of another group, | refers
toa saturated hydrocarbon group havrng cychc moiety, contalmng 3 4 5 or 6 carbon
atorn(s) Representatlve examples of cyclo(C3—C6)alky1 mclude but are not hrmted to " L

cyclopropyl cyclobutyl cyc]opentyl and cyclohexyl.

The term “(Cl—Cz)alkoxy as employed herein as such or as paxt of another group, refers to

an (Cl-Cg)alkyl group, as deﬁned herem bonded to an oxygen atom. Representatlve

ey i P LTI SO
ca e L ]
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examples of '(CpCz)alkoxy include methoxy and ethoxy.

The term “(Cy- C3)alkoxy as employed herein as such or as part of another group, refers to

an (Ci- C3)alkyl group, as defmed herein, bonded to an oxygen atom Representatlve

examples of (CI-C3)alkoxy include, but are not limited to, methoxy, ethoxy, and n;-p'ropoxy.

The term “(C;-Cs)alkoxy”, as employed herein as such or as part of another group, refers to
an {C,-Cy)alkyl group, as defined herein, bonded to an oxygen atom. Represen‘tative
examples of (CI—C4)alkoxy include, but are not limited to, methoxy, ethoxy, n~propoxy,

n-butoxy, 1sobutoxy, sec—butoxy, and fert-butoxy.

The term “(Cl-Cs)alkoxy as employed herein as such or as part of another group, refers to

an (Cl-Cs)alkyl group, as defined Herein, bonded to an oxygen atom. Representative

examples of (Cl-Cs)alkoxy include, but are not limited to, methoxy, etlrozty, ;n—propoxy,_?;

n-butoxy, isobutoxy,_.'_’secf-butoygy, tert-butoxy, 2,2-dimethylpropoxy, and 3-methylbutoxy

The tErin“‘(C;—.CE)all("oxy""' as 'ernployed hérein as such or as pait of another group, Fetes o

an (Cl-Cg)alkyl group, as deﬁned herem .bonded to an oxygen atom. Representatlve .

examples of (Cl-Cq)alkoxy 1nclude but are not limited to, methoxy, ethoxy, n-propoxy,
n-butoxy, 1sobutoxy, sec-butoxy, tert—butoxy, 2,2-dimethylpropoxy, 3-methylbutoxy, and

n-hexoxy.

’l‘he terms “(Cl-'CZ)??k}de,'”’- (C17C4)aﬂcyl-S-” “(Cl-Cs)alkyl S-j’, or “(Cl-Cg)alkyl S-” as
employed herein as s‘uch or as part of another group, refer to an (C l-Cz)alkyl (C17Q4)alkyl,
(Cl-Cs)alkyl or (Cl-CG)alkyl group, as defined herein, bonded toa sulfur atom :
Representatlve examples of (C; Cz)alkyl-S (Cl—C4)alkyl -S-, (C1-C5)alkyl S- or '
(C1—C6)alkyl S mclude, but are not hrmted to, thlomethyl thloethyl thropropyl and ,
throbutyl ' | - S

The term “(C;-Ce)alkyl(C—O)” as employed herem as such or as part of another group,
refers to a (C;-C6)alkyl group, as deﬁned herem bonded to a carbonyl group Representatlve
examples mclude but are not hrmted to, acetyl, ethylcarbonyl, propylcarbonyl and

1sopropylcarbonyl

The terrn “(C‘—Cg)alkoxy(Cl—C6)alkyl as employed herem as such or as part of another g
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grouo, refers to at least one (C;-Ce)alkoxy group, as defined herein, bonded lo an
(C;—C;;)alkyl group, as defined herein. When there are several (C‘—Cs)alkoxy groups,,the
(Cl-Cﬁ)alkoxy groups can be identical or different. Representative examples of ‘
(Cl-CG)alkoxy(CI-Cﬁ)alkyl include, but are not limited to, methoxymethyl, ethoxyrnethyl
propoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 1-methyl-
2-propoxyethyl, 1-methoxy-1-methylethyl, and 4-methoxybutyl. »

The term “(Cl-Ce)alkyl-S-(Cl-Cﬁ)alkyl ”” as employed herein as such or as part of another |
group, refers to at least one (C1-C5)alkyl -S- group, as defined herein, bonded to a .
(C;-Cg)alkyl group, as deﬁned herein. Representative examples of (C;-Ce)alkyl S~ : .
(Cl—C;,)alkyl include, but are not hmrted to, methylthiomethyl, ethylthiomethyl, .
propylthiomethyl; 2- methylthloethyl 2-ethylthioethyl, 2 2-d1methylth10ethyl l—methyl-
-propylthloethyl l-methylthlo l-methylethyl and 4—methy1throbutyl ik

The terms “(Cl-Cs)alkyl (S—O) “ .or “(C 1-C5)a1kyl (S—O)- as employed herem as such or as
bonded toa sulfoxrde group. Representatrve examples of (Cl—Cs)alkyl (S-O)— or C;-
Ce)alkyl- (S-O)- mclude but are not limited to, methylsulfoxide, ethylsulfoxrde ~
PrOpylsulfox1de and 1s09r0pylsulfoxrde S SRR I

N 1 v
I PAREYR
it Rt I R

The terms “(Cl-Cs)alkyl (O=S-—O) “or “(Cl-Cﬁ)alkyl (O—S-O)-“ as. employed herem as :
such or as part of another group, refersto a (Cl-Cs)alkyl or (Cy-Ce)alkyl group, as defmed
herem bonded toa. sulfone group. Representanve examples of (Cl-Cs)alkyl-(O =S= O) or
( 1-C6)alky1 (O-S—O) mclude bnt are-not limited to, methylsulfone ethylsulfone, e

propylsulfone and 1sopropylsulfone -
A |'- l' KRS [ : . . . 1,,,';,},.‘.,;"1 ,(‘vl _,g .

The terme “halo(C;-Cz)alkyl” “halo(Cl—Cg)a],kyl” “halo(Cl—C4)a1kyl” “halo(Cl-Cs)alky ?
or “halo(Cl-Cg)alky ” as employed herem as such or as pan of another group, refer to at
least one halogen, as deﬁned herein, bonded toa (Cl-Cz)allcyl (C1-Cs)alkyl, (Cl—C4)alkyl
(C4-Cs)alkyl, or (Ci-Ce)alkyl group, as defined herein. When there are several halogens, the
h_alogens can be attached to the same or different carbon atom and the halogens can be
identical or different. Répresentative examples of halo(C;-Cy)altkyl; halo(C=Cs)atkyt, - -+
halo(C,-Cy)atkyl, halo(C;-Cs)alkyl, or halo(C;-Ce)alkyl include, but are not limited t, *
fluoromethyl, difluoromethyl, trifluoremethyl, 2-fluoroethyl, 2,2-difluctdethil; 2,2,2- :
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‘trifluoroethyl, 1,2,2-trifluoroethyl, 3-fluoropropyl, 1,1-difluorepropyl, 1,'3~‘_di-‘ﬂnoropropyl,

2,2-difluoropropyl, 3,3-difluoropropyl, 3,3,3-trifluoropropyl, 2,2,3,3,3—pentaﬂuoropropyl,

4,4, 4-trifluorobutyl, 1,1,1-trifluoro-2-methylpropanyl, and 1,1,1-trifluoropropan-2-yl.

The term “halo(C,-Cg)alkyl-S-*, as employed herein as such or as part of another. group,
refers to a halo(Cl—Ce)alkyl group, as defined herein, bonded to a sulfur atom.

Representative examples of halo(C;-Ce)alkyl-S- include, but are not limited to,. ..

ﬂuoromethanethiol, 1-fluoroethanethiol, 2-fluoroethanethiol, and 1~ﬂuoropropane-2:tknol.

The terms “ha]o(Cx-Cz)alkoxy” “halo(C;-C4)alkoxy” “halo(Cl-Cs)alkoxy or v

“‘halo(Cl-CG)alkoxy as employed herein as such or as part of another group, refer to at least

one halogen bonded foa (Cl—Cz)alkoxy, (C;i-Cy)alkoxy, (C;—Cs)alkoxy, or (Cl-Cs)alkoxy

'group, as deﬁned herem When there are several halogens the halogens can be attached to

the same or dlfferent carbon atom and the halogens can be rdentlcal or dlfferent ;.
Representatrve examples of halo(C;- -Cy)alkoxy, halo(C;—C4)alkoxy, halo(Cl-Cs)alkoxy, or
halo(Cy-Cg)alkoxy include, but are not limited to, fluoromethoxy, drﬂuoromethoxy,
trifluotomiethoxy, 2-flaoroethoxy, 2;2,2-trifluoroethoxy, 3—ﬂuoropropoxy,

33 3-tr1ﬂuoropropoxy, and 4+ ﬂuorobutoxy co E NS ’*“-"---fl*":ﬁ"" .

':."! B : N PR

The term “halo(C1—Cﬁ)alkoxy(Cl-C6)alkyl” as employed herem as such or as part of another
group, refers'to-at least one halo(C;-Ce)alkoxy group, as defiried herein, bont‘led toa
('Cl-"Cs)alkyl ‘group, as defined herein. When there are seve'ral-halo(C-llCa)‘aikoxy': groups, the
halo(C;-Cg)alkoxy ‘grouns‘can be attached to the same or different carboni dfom and the. .

halo(C 1-Cg)alkoxy groupscan be identical or different. Representative examples of halo(Ci-

Cs)ai‘koxy(CriCG)alkyl include, but are not limited to, fluoroinethoxymethyl, .. -
difluoromethoxynethyl, trifluoromethoxymethyl, and 2-trifluoromethoxyethyl:

Th_e__term“f_(C;-C,s)ialkoxy(C 1~Ce)alkoxy”, as employed herein as such or as part of Qanother
group, refers to at least one (Cl.’?ﬁ)ﬁlkoxy group, as defined herein, honded,t_o F:Y
('CI;CG)alkoxy. group,.as cteﬁned herein. When there are several (Cl—Ca)alkoxy groups, the
(Cl—Cs)alkoxy groups can be attached to the same or different carbon atom and the (Ci-*
Ce)alkoxy groups can be identical or différent. Representative exampIes of (CI Cg)alkoxy-
(Cl-Cs)aIkoxy include, but are not limited to, methoxymethoxy, propoxymethoxy, , '
2- methoxyethoxy, 2- e_thoxyethoxy, 2-butoxyethoxy, 2,2-dimethoxyetlioxy, l;methyl— -

.~
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2-ptopoxyethoxy, 2—methoxypropoxy, and 4-methoxybutoxy.

LY

‘The term ‘2(C1-C6)alkyl'émifxo”,"a's employed herein as such or as part 6f dnbther group,

refers to one or two (C;-Cg)alkyl group(s), as defined herein, bonded to an amino group.
When there are two (C;-Cg)alkyl groups, the (C;-Ce)alkyl groups can be identical or
different. Representative examples of (C;-Cg)alkylamino include, but are not limited to,

N-methylamino, N-ethylamino, N-butylamino, N,N-dimethylamino, and N,N-diethylamino.

The term “halo(Cl-Cs)alkylanﬁno”, as employed herein as such or as part of énother'gf"oup,
refers to one or two halo(Cy-Ce)alkyl group(s), as defined herein, bonded to an amino group.
When there are two halo(C;-Cé)alkyl groups, the halo(C-Cé)alkyl groups can be identical or
dlfferent When there is'one halo(Cl-CG)alkyl group, the other grotp bonded to an amino
group can be H or (Cl-Cs)alkyl Representatlve examples of halo(CrC.;)alkylannno mclude
but are not hrmted to, 3,3,3 tnﬂuoropropylaxmno and 2,2 dlﬂuoroethyl(methyl)artnno.

R TP PR S S S

The terms “heterocyclyl” or “heterocychc ring”, as. employed herem as such or as part of
another group, referto a5, 6, or / membered saturated or unsaturated monocyclic, group
containing 1 or 2 ring het_e'roatom(s)L each independently selected from N, O, and S or to an
8, 9, or 10 membered saturated or unsaturated bicyclic group containing 1 or 2 riné
heteroatom(s) éach 'indeper'ide'rftly selected from N, O, and S. Representative examples of ' -
heterocyclyl include, but are not limited to, pyrrolidin-1-yl, piperidin-1yl, 3 6-d1hydro—- S
2H-pyran-4-yl, tetrahydro-ZH-pyran-4-yl morpholmo pyndm- -yl and .

s E T I H

2 3—d1hydrobenzofuran-5-yl

The term “heterocyclyl(C;-C3)alkyl” as employed herem as such or.as part of another
group, refers to a heterocyclyl group, as defined herein, bonded to a (C;-Cg)alkyl group, as
defined herein. Represéntative examples of heterocyclyl(C I-Cg)alkyl include; but are’not
limited to, (tetrahydro- 2H—pyran-4—yl)methy1 morpholmomethyl and ¢ E

3- (pyrrohdm- -yl)propyl AR : Lo T RS

The term “phenyl(Cl—Cg,)alkyl” as employed herem as such or as part of another group; -
refers to a phenyl group, bonded to a (C,-Cs)alkyl group, as defined herein. Representative.
examples of phenyl(C;-Cs)alkyl include, but are not limited to, benzyl.and phenethyl. - .

i
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The terrn “phenyl(C1-C3)al_koxy”,.as employed herein as such or as part of another group,, ‘
refers to a phenyl group, bonded to a (C;-Cs)alkoxy group, as defined herein. Representative

examples of phenyl(CfCQalkoxy include, but are not limited to, phenoxy..

The term “phenyl(Cl-Cab)alkoxy(C;-Cs)alky ”, as employed herein as such or as :par't of
another group, refers to at least one phenyl(C,-Cg)alkoxy group, as defined herem bonded to
a (C;—CG)alkyl group, as defined herein. Representative examples of phenyl(Cl— '
Cs)alkoxy(Cl—Cg)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

L
: AN

phenyl group, as defmed herem bonded to an oxygen atom.

The term “phenoxy(C1-Cs)alky ”, as employed hereir as such of as part of another group,
refers to a phenoxy group, bonded to a (C;-Cs)alkyl group, as defined herein. Representative
examples of -phenoxy(Cy-Cs)alkyl include, but are not limited to, phenoxymethyl, ., ..

LREEE SRR L R DRI S

phcnoxth_yl,ahqpbenqupmpyl-A e e

The expressmn cornpounds of the present dlsclosure as employed herem refers to the

compounds of fOrmula i

[N

The “pharmaceutically acceptable salts” according to the present disclosure include
therapeutlcally active, non—tox1c base and and acid salt forms, which the compounds of |
formula I are able to forrn with both organic and inorganic bases and acids. Representatrve
examples of pharmaceutically acceptable base addition salt forms, for example, metal or "
amine salts, include, but'are not limited to, ammonium salts, lithium, sodium, potassiurn .
calcxum magnesium, aluminum and zinc salts, salts with orgamc bases such as N—methyl—
D glucamme hydrabanune salts and salts with armno acids, such as argmme lysme and the
hke Representatxve exarnples of pharmaceutlcally acceptable acid addmon salts mclude but‘
are not limited to, ch10r1des brormdes sulfates mtrates phosphates sulfonates ‘methane
sulfonates formates tartrates maleates citrates, benzoates salrcylates ascorbates acetates

and oxalates fumarates and succmates

Pharniaceut-ically aCCeptab'l'e e'Sters, when applicable, may be prepared by knowr méthods
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using pharmaceutically acceptable acids that are conventional in the field of pharmaceuticals
and that retain the pharmacological properties of the free form. Non-limiting examples of -
these esters include esters of aliphatic or aromatic alcohols. Representat.ive-examplee of |
pharmaceutically acceptable '-esters'include, but are not limited to, methyl, ethyl, n-propyl,

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 ‘posé‘iBIe optieal o
isomers, such as diastereomers and enantiomers, of the compounds. Furthermore, the’
present disclosure includes both the individual isomers and any mixtures thereof, such as
racemic mixture. The individual isomers may be obtained using the corresponding isomeric
forms of the staiting'thaterial or they may be separated after the preparatrori of the’end '
compound according o' conveittional separation methods. For the ‘separatxb-’n’ of optical
isomers, suchi as‘ehantioiners; ftorm the mixture thereof, conventional resolution Hicthods,
for examiple*fractional érystaltization or preparative chiral chromatography; fhay be used. -

H ’ Lol PO . o . . . ; [
RRRAN . ‘, R B X A S AP 1 ce L N

The conipounds of formuia I can be prepared by a variety of synthetic routes analogously to,
or accotding to-tethiéds known in the literatitre using suitable starting materials. Referting
o s-c‘hemefr ‘the ‘cot’npeutids’--offb'rrﬁula'l cait be prepa'red" fro-m':étiitaﬁl'y 'sﬁBStirﬁféd "a;romatic
S¢heme 2, the samé' compouiids ¢an be prépared from the cotrésponding carbox'ylic? acids.
The substitutént of the'amine; Rl, can be attached to the aromatic core, fer examp}e using'

"1

someofthemethodsA~F P e T ek

IR s RICTERE Haog

A. Redqcti_ve.azrrinat;ion,_usipg_ a suitable aldehyde and a reducing agent, such as sodium

- ,tris(ace;oggy)bqrehy@rigje. ot sedium cyanoborohydride.

: B _Usmg a two step procedure where the amine is acylated usmg a suitable, acylatron ‘
.., method, and subsequently reduced with a suitable reducmg agent, such as/ borane ,

- dimethyl sufide ‘%9’5‘91‘??‘«‘

v e L ‘-

S When stamng materlal 1s an ester alkylatlon usmg a surtable alkylatmg agent such

o as an alkyl hahde or alkyl sulfonate ester

- . BT PSR
T . Y . , . 3 s con e ¥ SRR F I SR X



10

WO 2014/053694 PCT/FI2013/000034

22

S

. *The ¢onditions of the Buchwald-Hartwig reaction, using a suitable amine and a .

suitable Pd-catalyst system.

. Aromatic substitution, using a suitable amine, especially wheh Y isN, and W is F or
. | | | o

. The conditions of the copper mediated Ullman reaction, using a suitable amine and a

- source of C_u(I),_when W is Cl, Br, 1, or other suitable leaving group.

. In those casés where an ester is used, the ester is hydrolysed to givethe -

corresponding acid.

. ‘The carboxyhc acxd can be converted to an amide usmg a suxtable armne and some of

the known armde coupling methods, or by converting the carboxyhc ac:d to the

correspondmg acyl chloride, to form the amides of formulal. -

methods A, B or C '

methods D,Eor F

o methédG

Scheme 1.
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NH, o
‘lfl Ny .o method A
~ \ T o
’~ Yy
: t

methods D, E or F

Scheme 2. A

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 commerciaily aVailable or
can be prepared via synthetic routes known in the literature. T-hev 1_'£=:(';;-lirc';clE ér_nir’xes of formula
4, branched at the o-position, are commercially available or carf;’bf: prepared ﬁsing the

10 method illustrated in Scheme 3. (Kopka et al., Journal of Organié Chemistry, 1980,
vol. 45, 4616 — 4622). o
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Cu2C12 _
Cu S di . H . B
R' CaCl . odium
4 HCli R 4 amide R' 4
HO K . a R N7 - R
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

functionality can subsequently be deprotected in a manner known in the art.

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

compounds of formula 1 and the preparatron is by no means lrrmted thereto, that is, there are

also other p0551ble synthetrc methods which are within the general knowledge of a person

skilled in the art

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 disclostre will be ‘explai'ned in more detail by the following examples. The =~
examples are meant for 1llustrat1ng purposes only and do not [imit the. scope of the ‘invéntion

defmed in the claJms

Normal phase and réverse phase flash chromatography was performed usmg CombrFlash
instruments together With dlsposable Redlsep columns (Teledyne ISCO). Preparatrve HPLC
purrfrcatrons were performed with a Waters preparative HPLC/MS. autopunﬁcauon system
equipped with an XBridge Prep C18 (5um, 30 x 150 mm) column. Typically, a gradient of
water/acetonit_rile with O.l% formic acid was used as eluent. Microwave heating was.
performed using microwave reactors from Biotage. The structures of the products were
confirmed by 'H NMR. The spectra were measured w1th a Bruker Avance 400 mstrument
LC-MS analyses were performed usmg a Waters Acqulty UPLC/MS w1th an SQD or TQ
detector a Waters 2690 Mtcromass ZQ4000 or an Agrlent 1100 Senes LC/MS mstrument

The following general abbreviati_ons are used: EDCI:l—(3-dimethylaminopropyl)—3-
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ethylcarbodiimide h)"dfo'chloride DIPEA= N,N-disopropylethylamine, HdB’t:l- 2
hydroxybenzotriazole, DCM=dichloromethane, EtOAc=ethyl acetate, DMF—N N-
dlmethylformaxmde DCE=1,2-dichloroethane, NMP=N- methylpyrrohdone MeOD-d =
deuterated methanol CDCl;3-d = deuterated chloroform, HATU=(1- [Bxs(dxmethylaxruno)- :
methylene]- IH 1, 2 ,3-triazolo[4,5-b]pyridintum 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-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)--

nicotinamide

Step 1: 5-Fluoro-2-(3 3 3-tr1ﬂuoropropylammo)mcotmlc acid

2—Chloro 5- ﬂuoropyndme—S carboxyhc ‘acid (0. 800 g,4.56 mmol) 3, 3 3-
tnﬂuoropropy!armne hydrochlonde (1 022 ¢, 6.84 mmol) potasswm carbonate ( 1 071 g, :
775 mmol) copper(I) brormde (O 033 g, 0.228 mmol), copper (O 017 g, 0. 27'3 mmol) and
N N dlmethyI forrnanndc (13 ml) were added to a microwave v1a1 The T reacnon mxxture was
1rrad1ated at 150°C for 60 minutes at high absorbance. DCM and water were added to the
reaction mixture and the mixture was acidified with HCl. 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.” R -

'H NMR (400 MHz, MeOD-d) § ppm 2.36 - 2.61 (m, 2 H) 377 2H) 7.§2~- 8.12 (m, 2 H)
8.17 - 8.30 (m, 1 H)." o

Step 2 S-Fluoro-N-(2-methylbut-3-yn-2-yl)-2 (3,3 3-tnﬂuoropropylammo)
mcotmamlde ' v

5-Fluoro—2 (3, 3 3-tr1f1uoropropylanuno)mcotlmc acid (1000 mg, 3 97 mmol)
dxchloromethane (30 ml) 1-(3- dlmethylammopropyl) -3- ethylcarbodurmde hydrochlorlde '
(912 mg, 476 mmol) l-hydroxybenzotnazole (536 mg, 3.97 mmol), N,N- N
dnsopropylethylanune DIPEA (0.424 ml 2.432 mmol) and 1,1 -dimethylpropargylamine
(1.381 ml, 7.93 mmol) were stirred at room temperature for 3 hours. The reaction thixtire ™
was ‘wésri‘ed oncé with 1M NaOH, 1M HCI and water. The organic phase was dried and
evaporated to dryness. The product was purified by flash chromatography to yield 673 mg'of
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the title compound.

'H NMR (400MHZ CDC]3-d) 8ppm167 1.80 (s, 6 H) 2.34 - 2.57 (m 2H)241 (s 1H)
362 3.76 (m, 2H)597(brs 1 H) 7.32 (dd, 1 H) 8.00 (br. s., 1H)813(d IH) '

EXAMPLE 2: N-(Z-Methylbut-3-yn-2-yl)-5 -(trifluoromethyl)-2-(3,3, 3-

trifluoropropylamino) nicotinamide

Step 1: 5-(Trifluoromethyl)-2-(3,3,3-trifluoropropylamino)nicotinic acid

A mixture of 2-chloro-5-(triﬂuoromethyl)pyridine—3-carboxylic acid 0.32 g, 1.42 mmOl); '
3,3,3-trifluoropropylamine hydrochloride (0.36 g, 2.41 mmol), copper (5.4 mg, 0.085 |
mmol), copper(D)bromide (10.2 mg, 0.071 mmol) and potassium carbonate -(0.33:'g’,v2.41' '
mmol) in DMF (2 ml) was heated in a miCtowave reactor at 150°C for 2 h. The mixture was

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

dried over anhydrous, sodxum sulphate and evaporated. The crude was purxﬁed by reverse

phase column chromatography. Yield: 0.102 g.
'"HNMR (400 MHz, CD;0D) 8 ppm 2.57 (qt, 2 H), 3.86 (t, 2 H), 8.36 (d, 1 H), 8.53 (d, 1

Step 2 N-(2-Methylbut 3-yn-2-yl) 5-(tr1ﬂuoromethyl)-2 (3 3 3-trxﬂuoropropylammo)-
nicotinamide :

A mixture of 5—(triﬂt10f0methyl)-2~(3,3,3—triﬂuoropr'opylamiho)ﬁicoti‘tﬁé aciﬂ'(fOZ mg, 0.34
mmol), 1, -dimethylpropargylaniine (0.039 ml, 0.37 mmol), EDCI (78 mig, 0.405), DIPEA
(0.12 ml, 0.68 mmol) and HOBt (23 thg, 0.17 mmol) in DMF (2 ml) was?étirted‘ox‘/éfﬁii‘ght" |
The tnixtufé was diluted with water and extracted with EtOAc. The organic Jayer- was -
washed with 2 M NaZCO3, evaporated to dryness and purified by preparative HPLC. Yleld
61 mg. | : L : |

'H NMR (400 MHz, CDCl3) 8 ppm 1.75 (s, 6 H), 2.40 - 2.54 (in, 2 H), 2.42 (s, 1H), 3.72 -
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‘-Chlom-N‘-(z-me"thylbut.s-yn-2-yl)-2-(propy1ariﬁnb)béhz‘anﬁde .

Step 1: 5-Chloro-2 -(propylamino)benzoic acid ,
2-Amino-5- chlorobenzoxc acid (1.166. mmol, 0.2 g) was dissolved in dry DCE i
proplonaldehyde (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 extra‘ctéd with aqueous Na,COs; and NaCl and finally dried over Na;SOy, filtered and
evaporated. The product was purified by flash chromatography to yield 71 mg of the title
compound.

'H NMR (400 MHz, CDCl3) 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-Cthro-N-’(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide,‘ o
5-Chloro-2-(propylamino)benzoic acid (0.332 mmol, 71 mg), DIPEA (0.399 mmol, 0.069
ml), HOBT (0.432 mfnol, 584 mg), 1,1-dimethylpropargylamine (0.399 mimél, 0:042 ml),
and EDCI (0.432 mmol, 83 mg) were dissolved in 5 ml DCM. Reactioh wib'stirred over-
mght ‘anid extracted three times with 1 M NaOH. The orgamc phase was evaporated o
dryness and punfled by prcparatxve HPLC to give 35 mg of the itle’ compound

'H NMR (400 MHz, CDCl;) § ppm 0.9 (t,3 H) 1.66 (tq, 2 Hj 173 (‘s‘ 6 H) 2.39 (s 1 H‘)
307(t 2H)603 (br s., 1H)659(d 1H)720(dd 1H)724(d lH)745(d lH)

( NE.

EXAMPLE 4: 5-Chlor0s2-(lsopropylam|no)-N-(Z-methylbut-3-yn Z-yl)benzamlde

Step 1: 5-Chloro-2-(isopropylamino)benzoic acid . L .
2 5-D1chlorobenzo1c acid (1 309 mmol, 250 mg), propan-2-amine (2 62 mmol O 223 -ml),
potassium acetate (2.62 mmol; 257 mg), copper(ll) 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 reactioo mixture and.the solution
was made acidic with HCI and extracted two times with EtOAc. The orggnﬁio..phdsc was - -
dried over Na;SO,, fi}ierod and evaporated and used as such without any further - -
purlﬁcauon E . : PPN

'H NMR (400 MHz CD3OD) 9 ppm 1.25 (d 6 H) 3.73 (spt 1 H) 6 75 (d l H) 7. 29 (dd 1
H) 7.81 (d, 1 H). AN : : - e e

Step 2: 5-Chloro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide _
405 mg of the 5:chloro-2-(propylamino)benzoic acid reaction mixture, DIPEA (0.682 mrhol,
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 Na;SOy, filtered, evaporated to dryness and purified by preparative HPLC to
give 4 mg of the title compound.
'H NMR (400 MHz, CDCl5) § ppm 1.23 (d, 6 H) 1.73 (s, 6 H) 2.39 (s, 1 H) 3.61 (spt, 1 H)

,600(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-dlﬂuoroethylamlno)-N-(2-methylbut-3-yn-2-

yl)benzaml_de

Step 1: 5-Chloro-2-(2,2- diﬂuoroethylamino)benzoic acid
Methyl 2,5- dlchlorobenzoate (0.975 mmol, 0.2 g), 2,2- dlﬂuoroethylarmne (1 951 mmol, .

0.138 ml) potassmm acetate (1 951 mmol, 191 mg), copper(ll) acetate monohydrate (0 098
mmol 0. 019 g) and tnethylarmne (1.171 mmol, 0.163 ml) in 4 ml DMF were heated to.

180°C for 45 min using a microwave reactor. The reaction rmxture was punﬁed thh

.preparatlve HPLC to g1ve 84.1 mg of title compound.

1H NMR (400.MHz, CD3OD) 6 ppm 3.67 (td, 2 H) 6.01 (tt, 1 H) 6 86 (d 1 H) 7 34 (dd l H)
7. 85 (d 1 H)

Step 2 5-Chloro-2 (2 2-dlfluoroethylanuno)-N-(Z-methylbut 3-yn-2-yl)benzanude
5-Chloro-2-(2,2-difluoroethylamino)benzoic acid (0.357 mmol, 84.1 mg), DIPEA (O.428¢
mmol, 0.075 ml), HOBT (0.464'immol, 62.7 mg), l;l—dimethylpropargylatrline (0;428 mmol,
0.045 ml), and EDCI (0.464 mmol, 89 mg) were dissolved in 5 ml DCM. The reaction : .
mixture was stirred Gver—'night “diluted with DCM and extracted twice with I'M NaOH J‘:The
organic-phase was dried over Na;SOy, filtered, evaporated to dryness and purlﬁed by
column chromatography to'give 95 mg of the title compound. P

'H NMR (400 MHZz, CD;0D) & ‘ppm 1.68 (s, 6 H) 2.67 (s, 1 H) 3.61@d,2 H) 6.00 (tt 1 H)
683(dlH)728(dle)748(d1H) ‘ Co

EXAMPLE 6: N-(2-Methylbut-3-yn-2-y1)-7-(3,3 3-tr1ﬂuoropropylammo) 2,3-
dxhydrobenzo[b][l 4]dloxme-6~carboxamlde o

Step 1 7-(3, 3,3 Tnﬂuoropropylammo)-Z 3-d|hydrobenzo[b][1 4]dxoxme-6-carboxyllc ;

acid
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7-Armno 2,3~ dxhydrobenzo[b][l 4]dloxme 6-carboxylic acid (0.512 mmol, 100 mg) was
dxssolved in 7 ml dry DCE. 3,3,3- -Trifluoropropanal (0.666 mmol, 0: 057 miy and glamal

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-
night. The reaction mixture was extracted with acidic water and brine, dried ov'er’NéZSO‘;,
filtered and evaporated to dryness. The product was used directly without any fur’thef
pﬁriﬁcétion. The title compound was obtained in quantitative yield.

'H NMR (400 MHz, CD;0OD) § ppm 2.50 (qt, 2 H) 3.44 (t, 2 H) 4.17 4.20 (m, 2 H) 4.27
4.31 (m, 2H)6.19(s, 1H)7.41 (s, 1 H).

Step 2: N-(2-Methylbut-3-yn-2-yl)-7-(3 3 3-tnfluoropropylammo)-2 3.
dihydrobenzo[b][1,4]dioxire-6-carboxamide ' : e

7-(3, 3,3-Trifluoropropylamino)-2,3-dihydrobenzo[b)[ 1 4]d10xme 6—carboxyhc acxd (0 512
thrmol, 149 mg), DIPEA (0:614 imimol, 0.107'ml), HOBT (0.665 timol; 90 hg); 1,1
dimethylpropargylantiné (0.614 minol, 0.065 ml), and EDCI {0:665 mittiol; 128'mig) were'
dissolved-in 5 il DCM. Réaction was stifred over-night and extracted twice with'l M -
NaOH. The organic-phiase was isolated with a phase-separator, evaporated t& dryhess and
purified by colimn chfomatography to give 126 mg of the title compound.

'H NMR (400 MHz, CD;0D) & ppm 1.66 (s, 6 H) 2.49 (qt, 2 H) 2.64 (s, 'H) 3.37 (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).

EXAMPLE 7: 6-(Isobutylamlno)-N-(2-methylbut-3-yn-2-yl)benzo[d][1 3]dloxole-5-

carboxamlde -

Step 1 6-(Isobutylamino)benzo[d][1,3]dioxole-5-carboxylic acid . .
6-Ammobenzo[d][1 3]d10xole-5 carboxylic acid (0.828 mmol, 150 mg) was dlssolved in-7

" ml dry DCE, Isobutyraldehyde (0.994 mmol, 0.091 ml) and glacial acetic acid,(2.07 mmol,

0.119 _:ml); yvere;,added at 0°C. Sodium l;riacetoxy borohydride (1.656 gupql,}Sl {'mg) was.
added in one portion .and the reaction mixture was stirred over-night. The reaction mixture
Wgs diluted with DCM, extracted with acidic water and brine and finally dried over Nag$Os,
filtered and evaporated.- 143 rﬁg of the title compound was obtained.

'H NMR (400 MHz, CD30D) 6 ppm 1.03 (d, 6 H) 1.93 (spt 1 H) 2.99 (d 2 H) 5 89 (s, 2 H)
630(51H)728(s 1H).: ' ' e
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Steb 2 6-(Isobntyléminq)-N-(2-methylbut-3-yn-2-yl)benzo[d][1,3]di9x_ole-5:

carboxamxde .

v6 (Isobutylarmno)benzo[d][l 3]dioxole-S-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
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 celumn chromato_g'raphy to
give 106 -mg of the.title compound in 58 % yield. '

'H NMR (400 MHz, CD;0D) & ppm 1.02 (d, 6 H) 1.66 (s, 6 H) 1.91 (tspt 1 H) 2.63 (s 1 H)
293(d 2 H)5.87 (s, 2 H) 6.31 (s, 1 H) 7.02 (s, 1 H). o

EXAM_PLE"8:f8-(Isob‘u’ty.lammo-)-N-e(2-methylbut-3-’yn-2-yl)-:3',4-dxli'l"1>)""(‘li"cf)s2Hf3_; SR

beni‘()ﬁ[b][I,'4]dioxepine—7-carboxamide
'S_tep;lz ,_87(Igobu,tylan;ino}-3_,4-(1_ihydro-2H-benzo[b][1,4]dibxepine-?TQagpgxxl.ilcg acid - -
,8;Aminc}>ﬁ,4—dihyd‘r_ov-2llti..-b‘enz_o[b][1 ,4]dioxepine-7-carboxylic aci_d (0.717 zmmo}l‘,: 150 mg)
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—mght
The reaction mixture was dxluted with DCM, extracted with acidic water and brine. and '
finally dried over Na,SOs, filtered and evaporated. The product was used directly thhout, ‘
any further punﬁcanon The title compound was obtained in quanntatwe yield.

"H NMR (400 MHz; CD;0D) & ppm 1.02 (d, 6 H) 1.92 (tspt, 1 H) 2.00° G H) 2:14.(m, 2
H)295 (d, 2H)406(m 2H)421 (in, 2 H) 6.26 (s, 1H)751 (s, lH)

‘Step 2: 8-(Isobutylammo)-N-(2-methylbut-3-yn-2-yl)-3 4-dlhydro-2H- PR

benzo[b]{1 4]dloxepme-7 -carboxamide

8-(Isobutylamino)-3,4-dihydrc-2H-benzo[b][ 1,4]dioxepine-7-carboxylic acid (0 716 mmol,';
190 mg), DIPEA (0.859 mmol, 0.150 ml), HOBT (0.931 miol, 126-mig); 1,1-
dlmethylpro‘pargylarmne' (0.859 mmol, 0.090 ml), and EDCI (0.931 mmol; 178 m‘g) wefé
NaOH. The orgamc-phase was isolated with a phase-separator, cvaporated todryness ‘and

purified by cOlumn'Chrométography and preparative HPLC to give 129:2 mg of the title
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compound

1H NMR (400 MHz, CDClg)Spme97 (d,6H) 1.71 (s, 6 H) 1.92 (tspt 1H)2 11 223 (m,
2 H)2.36 (s, 1H)288(dd 2H)404 4.14 (m, 2 H) 4.16 425(m,2H)592(s 1H)626
(s, 1 H)6.99 (s, 1 H) 7.49 (br. t., 1 H).

EXAMPLE 9: 7-(Isobutylamino)-N-(2-methylbut-3-yn-2-yl)-2,3-
dihydrobenz_o[b][1_,4_]dioxine-6-carboxamide

Step 1: 7-(Isobutylammo)—2 3-dihydrobenzo[b][1 4]dlox1ne-6-carboxyhc acid -
7—Ammo-2 3- dlhydrobenzo[b][l ,4]dioxine-6-carboxylic acid (0.769 mmiol, 150 mg) was
dissolved in 7 ml dry DCE. Isobutyraldehyde (0.922 mmol, 0.084 ml) and glacial acetic acid
(1.921 mmol, 0.110 ml) were added at 0°C. Sodium triacetoxy borohydride (1.537 mimol,
326 mg) was added in-one portion and the reaction mixture was stirred ovoréﬂight The .,
reaction rmxture was d11uted with, DCM, extracted with acidic water and brme and fmally
drxed over NaZSO4, fxltered and evaporated. The product was used dlrectly without any
further purlflcatlon The title compound was obtained in quantitative yield.

'H-NMR (400 MHz, €D;0D) 8 ppm 1.02 (d; 6 H) 1.92 (tspt, 1'H) 2.93.(d, 2 H) 4.12 4.20
(m, 2'H) 423 431 ém, 2 H) 6.15 (s, 1 H) 7.38 (s, 1 H).

Step 2: 7-(Isobutylammo)-N-(2-methylbut-3-yn-2-yl)-2 3-dlhydrobenzo[b][1 4]dloxme-
6-carboxamide = =~ " " " ' ' AT

7- (Isobutylammo) 2 3 d1hydrobenzo[b][1 4}dloxme-6-carboxyhc acid (0 768 mmol, 193
mg) DIPEA (0.922 mmol 0.161 ml); HOBT (0.998 mmol, 135 mg), 1, 1-5
dlmethylpropargylarmne (0 922 mmol, 0.097 ml), and EDCI (0.998 mmiol; 191 mg) were .
dxssolved in 5'ml DCM. Reactxon was stirred over-night and extractcd thce with1; M
NaOH. The orgamc-phase was isolated with a phase-separator, cvaporated to dryness and
purified by flash chromatography to give 178 mg of the title compound

' NMR (400MHz CD;0D) 8 ppm 1.01 (d, 6 H) 1.66 (s, 6 H) 1.90 (tspt, 1 H)'2.63 (s, 1 H)
2.87 (4,2 H) 4.14 '4.20 (m; 2 H) 4.22" 4.27 (n, 2 H) 6.16 (s, 1 H) 7.03 (s, 1 H).

EXAMPLE 10: 2-(2 2-D|ﬂuoroethylammo)-N-(2-methylbut-3-yn-2-yl) 5- R

(trlfluoromethyl)benzamlde

Step 1:_;21(2,2-Diﬂuoro¢thylanl,iqo)-5-(triﬂuoromethyl)benzoip a_cid o
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2-Chloro-5- (tnﬂuoromethyl)benzoxc acid (1.781 mmol, 0.40 g), 2,2-difluoro-ethanamine

(3.56 mmol, 0. 251 ml) potassxum acetate (3.56 mmol, O 350 g), copper(ID) acetate
monohydrate (O 178 mmo] 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
reaction mixture and the solution was extracted twice with EtOAc. The organic‘-phaAse was

dried over N a;S0y, filtered, evaporated and purified by flash chromatography to give 238

mg of the title compound in 50 % yield.

'H NMR (400 MHz, CDCl3 and CD;0D) 3 ppm 3.68 (td, 2 H) 5.94 (tt, 1 H) 6.81(d, 1 H)
7.58 (dd, 1 H) 8.25 (d, 1 H). '

Step 2: 2- 2, 2-Dxfluoroethylamxno)-N-(2-methylbut-3-yn-2-yl)-5 (trlﬂuoromethyl)-
benzamide = ‘ U T
2- (2 2-D1ﬂu0roethylamind) ‘5"(ti‘iﬂudromethyl)benzoic acid (0.884 ‘r'n'rribi' 238 ‘rﬁg) DIPEA
(1. 061 inmol, 0:185 ml), HOBt (1:149 mmol, 155 mg), 1,1- dxmethyl-propargylanune (1 061
mmol 0.112 ml), and EDCI (1 '149 mmol, 220 mg) were dissolved in 5 ml DEM. Reactlon
was stirred over-night and diluted with DCM, extracted three times 1 M NaOH. The
organic-phasé was dried over Na,SOy, filtered evaporated to dryness and purified by
preparative HPLC to give 104.5 mg of the title compound in 35 % yield.

'H NMR (400 MHz, CDC13) & 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., TH) 6.79 (d, t H) 7.47 7.57 (m, 2 H) 8.32 (br. t., 1 H).

EXAMPLE 11: N-(Z-Methylbut-3-yn-2-yl)-2-(tr|ﬂuoromethyl)-4 (3 3 3- -

tnﬂuoropropylannno)pynnndme-S-carboxanude

Step 1: Ethyl 2- (trlﬂuommethyl)-4 3,3,3- trlﬂuoropropylammo)pyrmudme-s-
carboxylate _ o , ; e . .
Ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-carboxylate (1 178 mmol 0.3 g), 3,3,3-
trifluoropropylamine hydrochloride, (2.357 mmol, 0.352 g) and tnethyl;anupc (2.357 mmol,
0.328 ml) in 2 ml EtOH were'heated to 160°C for 30 minutes using a microwave reactor.
.Sol.v.ent_s were removed under reduced pressure and the water-phase was extracted with, -,
EtOAc four times. The vcom}bine'df organic phases were dried over Na;SO,, filtered and
evaporated to dryness to give 349 mg of the title compound.

'H NMR (400 MHz, DMSO-ds) § 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, 2H)8.77 (t, 1 H) 8.89 (d, 1 H).

Step 2: 2-(Tfiﬂuoroniethyl);4-(3,3,3-triﬂuor0propylamino)pyrimidine-S-c’arboxylic
acid

Ethyl 2‘-(triﬂuoromcthy1)—4-(3,3,3-trifluoropropylamino)pyrimidine-S-cafbpxylaté (1.054
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 ;')r"es‘suré and the
solution was mz“lde‘ acidic and extracted with DCM three timeé. The organic-phase was dried
over Na;SO;, filtered and evaporated to dryness to give 287 mg of the title compo‘und ”

'H NMR (400 MHZ DMSO-ds) 8 ppm 2.55 2.73 (m, 2 H) 3.79 (td, 2 H) 8 86 (s 1 H) 8. 90
(. lH) 1399(br s lH)

Step 3 N-(2-Methylbut-3-yn-2-yl)-2 (trlﬂuoromethyl)-4-(3 3,3- A
trlﬂuoropropylammo)pyrlmldme-S -carboxamide - - tcf o mE el

2- (Tr1ﬂuoromethyl)—4-(3,3,3 trifluoropropylamino)pyrimidine-5-carboxylic acid (0.947
mniol, 287 mg), DIPEA (1.893 mimol, 0.33 ml), HOBt (1.041 mmol, 141 mg), 1,1- "4
dinethylpropargylamirie(1.893'mmol, 0.110 mil), and EDCI (1.041 mmol, 220 mg) were " -
dissolved in5' ml DCM. Reaction was stirred over-night and was then hedtéd t6"50°C for 2
h. The teaction mixture was dilutéd with DCM, extracted twice with 1'M'NaOH. The
orgamc-phase was dned over Na,SOy, filtered, evaporated to dryness and punfxed by flash
chromatography to gwe 179.1 mg of the title compound. - T
'"HNMR. (400 MHz, CDC13) O 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: N '(Z'Methylb“t'3-yn-2-yl)-5-(trlfluoromethyl)-Z (3 3 3- B

tnfluoropropylammo) benzamlde :

Step 1: Z—Ammo-N-(Z-methylbut «3-yn-2-yl)-5- (trlﬂuoromethyl)benzamlde e

A mixture of 2-amino-5- (trifluoromethyl)benzoic acid (0.25.g, 1.22 mmol), EDCI. (0. 28 £,
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 ;
ad&cd The. m‘ivxture was stirred for one day, washed with 2M Na;COs, d’ried and evaporated
and purified by flash chromatography to-give 0.25 g of the title compound.. | 5
'H NMR (400 MHz, CDCl5) 8.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 N—(2 Methylbut-3-yn-2-yl) 5-(tr1ﬂuoromethyl)-2 3,3 3-tr1ﬂuoropropylannno)

benzamlde

To a stirred solution of 2-amino-N—(2—methylbut-3-yn—2—y1)-5—(triﬂuorpmethyl)benzamide

(0.25 g, 0.92 mmol), 3,3,3-triflucropropanal (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 N 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 o.ver'anhydrous. gx
sodium sulphate and.evaporated. The crude was purified using preparatlve HPLC.to give 88
mg of the title compourid. ' SR

'H NMR (400 MHz CDC13) d ppm 1. 75 (s, 6 H),241 (s, 1 H), 2. 41 2.52 (m, 2 H), 3 46 -
353(m 2 H), 601 6. 12(m 1 H), 6.69 (d, 1 H), 7.52 (d, 1H),8 15(t lH)

EXAMPLE 13:'4- Chloro-N-(Z-methylbut 3-yn-2-yl)-2-(propylamm0)benzamlde :

Step 1:. Methyl 4-chloro-2-(propylammo)benzoate

Methyl 2-amino-4- chlorobenzoate (0.5g,2.7 mmol) proplonaldehydc (0. 373 ml 5.1 mmol)
and acetic acid (0.925 ml, 16 mmol) were dissolved in 1,2- dlchlorocthaneé(lls» ml): Sodium
triacetoxy borohydride (1,599.g, 7.54) was added and the mixture was.stirred overnight. The
reaction was quenched with saturated NaHCOs-solution and extracted with EtOAc. The, - .

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

'H NMR (400 MHz CDClg)Sppm 1.02 (t, 3 H), 1.70 (m, 2-H), 3.11 (td 2H) 3 83\ (s 3 H),
650(dd lH) 663(d 1 H),7.78 (d, 2 H).

Step 2: 4-Chloro-2-(propylamine)benzoic acid _ S

A solution of NaOH (0.1 g, 2.6 mmol) in water (0.5 ml) was added to a solutxon of methyl
4-chloro-2- (prOpylanuno)benzoate (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 watér and extracted with Et,O, The aqueous layer was acidified with dilute HCL
solution and stirred for 20 min. The solid precipitate was filtered off and dried. Yield: 0.28"
g
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'H NMR (400 MHz, CDCl;) 8 ppm 1.03 (t, 3 H), 1.72 (m, 2 H), 3.15 (id, 2 H), 655 (dd; 1

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

Step 3: 4-Chloro-N-(2-methylbut-3-yn-2-yl) 2-(propylamino)benzamide’ .
4-Chloro-2-(propylamino)benzoic ac1d (70 mg, 0.33 mmol) 1,1- dlmethylpropargylarmne
(0.038 ml, 0. 36 mmo}), 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 rmxture was Washed
with 2 M NaZCOg, evaporatcd and punﬁed by preparative HPLC. Yield 29 mg.
HNMR(4OOMHz CDClg)Sppm 1.00 (t, 3 H), 1.62 - 1.70 (m, 2 H), 172(5 6H) 2. 38 (s,
1 H), 306(td 2 H), 6.02 (bs, 1 H), 6.48 (dd, 1 H), 6.62 (d, 1H),720(d IH) 771 (bs 1
H). .~

EXAMPLE 14: 5-Chloro-N-(2-methylbut-3-yn-2-y1)-2-(2,2,2-trifluoroethylamino)-
benzamide A . | -
Step 1: Methyl 5-chloro-2-(2 2,2- trlﬂuoroethylanuno)benzoate et
Tnﬂuoroaccnc acid (1.3ml, 17.5 mmol) was added to a cald solution of methyl 2~arnmo 5-
thqrgbenzogt_e 025 g, 1.35 ‘mmol) and sodium cyanoborohydride.(0.18 g, 2.8 mmol).in
DECM (4 ml). The (emp_erature; was kept below 5°C. Triﬂuoroacétal.de;hydt: ‘hy;l-irate‘ (0.27 fnl,
34 ﬁuﬁol) Wasadde,ddyopew'i;s,eg'.:'l‘_he mixture was stirred at room tqmpérg(ut,e fog 2 days. ,
The mix;ure Was sliovwly poplfeg onto cold saturated sodium picarb.bnatq sqlggion-. The pH
was adjusted 'to 7 by adding solid sodium bicarbonate in portions. The résﬁ]tiﬁg mixture was
stitred for 30 min and extracted with DCM, dried over anhydrous 'sodium:»'swlphatzeﬂ and -,
evaporated: The crudé product was purified by flash column chromatography: toi':aiff‘ofd'Q. 102
gof the title compound o ‘
lH NMR (400 MHz CDC13) 8ppm3 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)

B U TR S BT TR
o

Step 2 5-Chloro-2 (2, 2 2-tnﬂuoroethylammo)benzmc acid

A mixture of methyl 5:chloro-2-(2,2,2- tnﬂuoroethylarmno)benzoate (0 1 g, 0.38 mmol) in
THE 5 ml) with' 1M N‘aOHi(Z ml) was stirred at 60 °C for 3h. Furtlier 2 ml of I'M NaOH
solution was added. The ‘mixtiite Was stirred overnight. Theé solverits Weré :éoapdra%éa“ dnder

reduced pressiire. The criide product was diluted with t-butyl miethyl ethiet and acidified with
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dilute HCF solution. The solution was then extracted with DCM (2 x 10 ml) washed 'with -

water, dried and evaporated Yield: 91 mg. .
'H NMR (400 MHz, CDCls) 3 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). ' . o .

Step 3: 5-Chloro-N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide
A mixture of 5-chloro-2-(2,2,2-trifluoroethylamino)benzoic acid (90 mg, 10.36‘m>m01), L,1-
dimethylpropargylamine (0.042 ml, 0.40 mmol), EDCI (83 mg, 0.43 mmoi), DIPEA (0.12
ml, 0. 72 mmol) and HOBt :(24.mg, 0.18 mmol) in DCM (5§ ml) wasvstirred ovemight The
mxxture was washed with 2 M Na2C03, evaporated and punﬁed by preparatlve HPLC 4
Yield: 47 mg B '

1HNMR(400MHZ CDC13)8ppm1 74 (s, 6 H), 2.41 (s, lH) 379 (qd ZH) 605 (bs 1

H) 674(d IH) 727(dd lH) 729 7.30 (m, 2 H), 804(t IH)

EXAMPLE 15: -Fluoro-N-(Z-methylbut-3-yn-2-yl) -2- (3 3,3- trlfluoropropylammo)-

benzamide

Step 1: 2-Ammo-3-fluoro-N-(2-methylbut—3-yn-2-yl)benzam1de o PR

A mixture of 1,1-dimethylpropargylamine (0.3 ml, 2.84 mmol), 2-amino-3- ﬂuorobenz01c

acid (0.4 .g,;2.58‘p1mq1),EDCI (0.6 g, 3.09 mmol), DIPEA (1.35 ml,.7.74 mmol) and HQ_Bt

(174 mg, 1.29 mmol) in DEM (10 ml) was stirred overnight. The mixti;hc was wé;shed with

2 M Na,CQg, evaporated to dryness and purified by flash chroma'tograbhy‘ Yield: 0.38¢.

IH NMR (400 MHz, , CDCl3) 8 ppm 1.75 (s, 6 H), 2.40 (s, | H) 5.64 (bs, 2 H) 6.08 (bs, I
H), 6.56 (td, 1 H), 7.01 - 710(m 2 H). '

Step 2: 3—Elu0t0-N—(2-methylbut-3-yn-2-yl)-2-(3,3,3-tr_iﬂuoropfopylanﬁﬂp).beﬁzanﬁde
A mixture of 2;amino-3-ﬂuoro—N—(2—methylbut-3—yn-2-y1)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
1,2-dichloroethane (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 ~~
NaHCO; (aq) and extracted with EtOAc. The combined organic layers ‘were dried and
evaporated to dryness. Preparatxve HPLC gave 6 mg of the title compound. .7 " *°

'H NMR (400 Miiz, CDC13) §ppm 1.74 (s 6 H) 2.32-245 (m, 3 H) 3. 57 (qd 2 H) 6 50
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(bs, I.H),V 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-Flu0"ro-N‘-(2-methylbut-3-yn-2-yl)-2-(pr'opylamino)bbhzamide vt

2-Amino-3-fluoro-N-(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—
dichloroethane (5 ml) were stirred. Sodium triacetoxy borohydride (0 4 g 1.0 mmol) was
added and the mixture was stlrred for 6 days. NaHCOj; (aq) was added. The rmxture was
extracted with EtOAc. The orgamc layers were evaporated to dryness. Piirification by ﬂash
chromatography and preparative HPLC gave 10 mg of the title compound

'H NMR (400 MHz, CDC13) O ppm095 (t,3H), 1.57-1.64 (m 2 H) 1 74 (s 6H) 2 38
(s, 1 H), 3.16 (qd, 2H) 542(bs 1H),678 (td, 1 H), 708(ddd IH) 741 (dt lH) 745
(bs 1 H) |

EXAMPLE 17 2- (Cyclobutylammo) 4 S-dlﬂuoro-N-(Z-methbeut 3-yn-2—yl)benzam1de

ol tag s
% .4.;.-:.

Step 1 Methyl 2-(cyclobutylanuno)-4 S- dlfluorohenzoate - T T
A rmxture of methyl 2- ammo-4 5-d1ﬂuorobcnzoate 05g,2. 7 mmol), cyclobutanone (O 383
ml-,}S. 1 mmol), acetic acxd (0.92 ml, 16.0 mmol) in 1,2 Ad},chlox_'oot‘hanjc (1‘-1,.‘91) was stirred.
Sodium triacetoxy borohydride (1.59 g, 7.5 mmol) was added and the mixture was stirred 3
overmght The rcact;lon was guenched with saturated NaHCO; (aq) and extracted with
EtOAc. The combmed organic layers were dried and evaporated to-dryness. Flash
chromatography gave 0. 30 gof the title compound. D s

lH NMR (400 MHz, CDClg)Sppm174 1.99 (m, 4 H), 240 249 (m 2H) 378 390
(m,lH) 384(5 3H) 627(dd 1 H), 7.64 - 772(m,1H) 778(bs 1H)

Step 2: 2- Cyclobutylammo)-4 ,S-difluorobenzoic acid - .

A solution of m’ethyl: 2“-(cyclobutylanuno)—4,5-dlfluorobenzoate (0.3 g, 1.25 mmol) in THF
(5 ml) and 1'M NaOH (15 ml) was stirred for one day. The solvénts were evaporated nder
reduced pressure. The crude product was diluted with t-butyl methyl ether atd acidified
with dilute HCI solution: The solition was then extracted with DCM (2x10 ml) washed -
with water, dried and eévaporated. Yield: 0.23 g. o j
1HNMR(4OOMHZ CDCl3) § ppm 1.77 - 2.03 (m, 4 H), 2.41 - 2.52 (m ZH) 3.82-3.94
(m lH) 631(dd 1H) 776(dd lH)
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Step 3 2—(Cyclobutylammo) 4 5-dlfluoro-N-(Z-methylbut-3-yn-2—yl)benzam1de

A rmxture of 2- (cyclobutylannno)-4 5-difluorobenzoic acid (100 mg, 0.44 mmol) 1, 1-
dxmethylpropargylannne (0.051 ml 0.48 mmol), EDCI (101 mg ,0.53 mmol) DIPEA (O 15
ml, (:)._88 mmol) and HOBt (30 mg, 0.22 mmol) in 10 ml DCM was stirred overnight. The
mixture was washed witﬁ 2MN azco3, evaporated to dryness and purified be preparative
HPLC. Yield: 78 mg.

'H NMR (400 MHz, CDCl3) 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), 712(dd lH) 767(bs,

1 H).

EXAMPLE 18: N-(2- Methylbut-S-yn-2-yl)-2-(2 2,3, 3 3-pentaﬂuoropropylammo) 5-

(trlﬂuoromethyl)benzamlde T

Step 1: 2‘-(2' 2,3, 3 3-Pehtaﬂuoropropylamino)-5 (trifluoromethyl)benzoic acid
2-Chlor0 3-(trifluoromethyl)benzoic. acid (0.3 g, 1.34 mmol), 2,2,3,3, 3- -
pentafluoropropylamine (0.28 ml, 2.67 mmol), potassium acetate (0,26: g, 2 67 rnmol)
copper(I)acetate monohydrate (27 mg, 0.134 mmol) and triethylamine (0.22 ml, 1.6 rmnol)
in DME (5 ml) were heated at 180°C for 2 h using a microwaye reactor. The mixture diluted
with ethyl acetate and neutralized with dilute HCI solution. The layers were separated and
the aqueous layer was extracfed with ethyl acetate. The organic layer was dried over
anhydrous sodium sulphate and evaporated. The material was purified by flash
chromatography Yleld 0.10g. _ o '

1H NMR (400 MHz CDC13) 5 ppm 3. 99 (td 2 H), 6. 87 1 H), 7.66 (dd 1 H) 8 27 8.31
(m, lH) 839(t lH)

Step 2: N-(Z-Methylbut-S-yn-Z-yl) 2- (2 2,33 3-pentafluoropropylanuno)-5- S
(tnﬂuoromethyl)benzamxde T

A mixture of 2- -(2,2,3,3 3—pentaﬂuoropropylannno)-5 (tnfluoromethyl)benzoxc acid (70 mg,
I"eq), l,l-dxmethylpropéargylarmne (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 Na,CO3, evaporated to dryness and purified by preparauve HPLC. Yield:
39mg | ' |

'H NMR (4‘0'0’AMIii, CDCLy)  ppm 1.76 (s, 6 H), 2.42 (s, 1 H), 3.90 (td, _2 H), 6.13 (bs, 1

[EE
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H), 6.82 (d, 1H),7.50 -7.59 (m, 2 H), 8.43 (1, 1 H).

EXAMPLE 19: N-(2- Methylbut-3-yn-2-yl)-2-(2,2,3,3,3- pentafluoropropylammo)-

benzamide -

Step 1: 2-(2,2,3,3,3-Pentaﬂuoropropylamino)benzoic acid

2-Bromobenzoic acid (0.5 g, 2.49 mmol), 2,2,3,3,3-pentafluoropropylamine (0.53 mi, 5.0
mmol), potassium acetate (5.0 mmol), copper(IT)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 HCI and extracted with
EtOAc. The organic phase was dried, evaporated and purified by flash chromatography to:
give. 72 mg of the'title compound. . o

'H NMR (400 MHz, CDCI3) 8 pprn 3.95 (td 2 H) 6.73 - 6.82 (m 2 H) 7.46 (ddd 1 H)
798 807(m2H) e ~ SRR P

Step 2: N-(2-Methylbut-3-yn-2-yl)-2 -(2,2,3,3 3-pentaﬂuoropropylarmno)benzaxmde
A mixturé of 2"(2‘ 2 3 3 3-pentafluoropropylannno)benzoxc acid (70 mg, 1 eq), 1,1-
dlmethylpropargylamme (0. 03 ml, 1.1 eq), EDCI (60'mg, 1.2 €q), DIPEA (0.09 ml; 2 eq)
and HOBt (18 mg, 0.5'€q) in 10 mil DCM was stirred overmght "The mxxture was washed
Wwith 2 M Na2C03, evaporated to dryness and purified by preparatlve HPLC. Yield: 33 mg.
'H NMR (400 MHz, CDCLy) 8 ppm 1.74 (s, 6 H), 2.39 (s, 1 H), 3.86 (td 2 H) 6 12 (bs 1
H)670(ddd1H),678(d1H)729 7.37 (m, 2 H),8.06 (t, | H). ~ '

EXAMPLE 20 2- (2 2- Dlﬂuoroethylammo)-S-fluoro-N-(3-methylpent-1-yn-3- Ce

yl)nicotinamide

Step 1: 2-(2 2-Dxfluoroethylammo)-5-ﬂuoromc0tlmc acid .. o
2-Chloro-5-fluoropyridine:3-carboxylic acid (0.199.ml, 1.709 mmol) 2 2— S
dlﬂuoroethylarmne (0.205 ml, 2:91 mmol), copper powder.(6.5:mg, 0. 103: MOI) .copper(D)
bromide (12.0 mg, 0.085 mmo}), potassium carbonate (0.283.g, 2.051 mmol) and dry DMF
(2 ml) were heated by:miopoano;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 NaySOq, filtered and
gvaporated. 0.335 g of the title compound was obtained.. . , '

1H NMR (400 MHz CDC13) Sppm 3.88 (td, 2 H) 5.81-6.13 (m l I—I) 7.95 (dd 1 H) 7.99

H
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(br.s, 1 H)8.16 (d, 1 H)

Step 2: 2-(2,2-Difluoroethylamino)-5-fluoro-~N-(3-methylpent-1-yn-3-yhnicotinamide
2-(2,2-Difluoroethylamino)-5-fluoronicotinic acid (0.100 g, 0.454 mmol), 3-amino-3-
methyl-1-pentyne hydrochloride (0.061 g, 0.454 mmol), 1-hydroxybenzotriazole (0.068 g,
0.500 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.096 g,
0.500 mmol) and N, N-diisopropylethylamine (0.166 ml, 0.954 mmol) in DCM (5 ml) were

stirred at room temperature overmght Some DCM was added and organic phasc was

‘washed wnth 1MHCland 1 M Na,COs, dried over Na,SOy, filtered and evaporated The

crude product was punfled by preparatlve HPLC. 0. 024 g of the title compound was
obtamed ' '

'H NMR (400 MHz CDC13) 8 ppm 1.06 (t, 3 H) 1.72 (s, 3 H) 1.90 (dq, 1 Hj2. 16 (dq, 1 H)
244 (s, 1 H) 3.82(tdd, 2 H) 5.79 - 6.13 (m, 2 H) 7.32 - 7.39 (m, 1 H) 8.04 ';(E’ 1H) 810(d, 1
H) . .

EXAMPLE 21: 2-(Cyclobutylammo) 3-ﬂuoro-N-(2-methylbut-3-yn-2-yl)benzanude

A mixture of 2-amino- 3—ﬂuoro-N—(2-methylbut-3-yn-2 yl)bcnzamlde (75.mg, O 34 rnmol)

cyclobutanone (0.05 ml, 0.7 mmol), glacial acetic acid (0.117.ml, 2.0 mmol}in 1,2-
dichloroethane (4 ml) was: stirred. Sodinm triacetoxy borohydride (0.20 g, 0.95 mmol) was '
added and the mixture was stirred for two days. The reaction was 'qucnchcd,u{i;h saturated
NaHCOs (aq) and extracted with EtOAc. The combined organic layers were dried and' '-
evaporated to dryness. Preparatxve HPLC gave 1.5 mg of the title compound

1H NMR (400MHZ CDClg) Sppm 1.55-1.71 (m, 2 H), 1.73 (s, 6 H), 1.84 - 1.97 (m 2H)~

225 235(m 2H) 238(s IH) 3.87-3.97 (m, 1 H), 546(d lH) 680(td 1H),707
(ddd IH) 742 - 745(m 1H),755(bs 1 H).

EXAMPLE 22 S-Fluoro-N -(2-methylbut-3-yn-2-yl)-2 2, 2 2—tr1fluoroethylarmno)

benzamide

Step 1: Methyl 5-fluoro-2 (2 2 2-trlfluoroethylammo)benzoate ,.

A mlxture of methyl 2- ammo -5-fluorobenzoate (0.5 g, 2.96 mmol), sodxum L
cyanoborohydnde (0.39 g, 6 2 mmol) and DCM (8 ml) was stirred at 0°C Tnﬂuoroacetxc
acid (2.85 ml, 38.4 mmol). was added. Trifluoroacetaldehyde hydrate (0.59;;91, 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, CDCl;) & 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).

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.

'H NMR (400 MHz, D20) ) ppm 3. 86 (q, 2 H) 6. 87 (dd, 1 H) 7.09 (td, 1 H), 7.43 (dd 1

HE SRR . i Bl el

I‘_I) i .. x;“.»-r PN
RS TN .
Yol y 4

Rty o e b e nram e o -

Step: 3: 5-Fluoro-N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)benzamide- -,
A mixture of 5-fluoro-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)
and HOBt l(8..55' g, 0:5 eq) in 5 ml DCM was stirred overnight. The mixture was washed
with 2 M'Na,CO4, evaporated to dryness and purified by preparative HPLC. Yield: 2.3 mg
"H NMR (400 MHz, CDCl3) & ppm 1.74 (s, 6 H), 2.41 (s, 1 H), 3.78 (qd 2 H) 6. 04 (bs 1
H)675(dd1H)704 708(m 2H),7.80(t, 1 H). ’

Lot

EXAMPLE 23: 2-(Cyclobutylammo)-N-(2-methylbut-3-yn-2-yl)-5-(trlﬂuoromethyl)-

benzamlde e , R O ST U

2—Armno—N—(2~methylbut-3~yn-2-y1) 5 (tnﬂuoromethyl)benzarmde (150 mg, O 55 mmol)
cyclobutanone (0 079 ml, 1 055 mmol)) glacial acetic acid (0.191 ml, 3 33 mmol) and 1, 2-
dlchloroethane (4 ml) were charged in a flask. Sodium triacetoxy borohydnde 0.33g,28 .
1.6 mmol) was added and the mixture stirred overnight. The reaction was quenched with ,
saturated NaHCQ3 i, (aq) and extracted with EtOAc. The combined organic layers were-dried
and ‘evaporated:tol dryness. Purification by preparative HPLE gave 66 mg of the title .. .. - -
compound: .

'H NMR (400 MHz CDClg) o 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,'l H),'~7-.47 -

’
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7.50 (m, 1 H), 8.08 (d, 1 H).

EXAMPLE 24: 2-(Cyclobutylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yl)benzamide

Step 1: Methyl 2-(cyclobutylamino)-5-fluorobenzoate

Methyl 2-amino-5-fluorobenzoate (0.5 g, 3.0 mmol), cyclobutanone (0.42 ml, 5.6 mmol),
glacial acetic acid (1.0 ml, 17.7 mmol) and 1,2-dichloroethane (10 ml) were charged ina
flask. Sodium triacetoxy borohydride (1.75 g, 8.3 mmol) was added and the mixture stirred
overnight. The reaction was quenched with saturated NaHCO; (aq) and extracted with -

EtOAc. The combined organic layers were dried and evaporated to dryness The crude -

product was used in the next step. -

lH NMR (400 MHz, CDCl;) 6 ppm 1.75 - 1.99 (m, 4 H), 2.40 - 2.48 (m, 2 H), 3.85 (s, 3 H),
388 397(m,1H) 649(dle)708(ddd1H)754 764(m 2H) - '

Step 2: 2-(Cyclobutylammo) S-fluorobenzoic acid
A solufionof m‘ethyl 2-‘(cy'cl'ohutylanuno)-5-ﬂuorobenzoate (0.7 g,3.13 mmol) in THF (3
mi) with 1M NaOH (14 l) was stitred"at 60°C for 4 h. The solvéiits'Were évapordted and
the residuie was diluted With tert-butyl methyl ether. The mixture was acidified by adding
M HCI'The solvent was evaporated and the residiie washed with heptane-DCM to give
133gofacrudeproduct A LT
'H NMR (400 MHz, CDC13) Sppm 1.78 - 2.12 (m, 2 H), 2.27 - 2.41 (m, 2 H) 2. 56 271

(m 2 H), 404(qu1n '1H), 744(ddd 1 H), 7.67 (dd, lH) 7.90 (dd, 1 H), 1124(bs 2H)

Step 3 2-(Cyclobutylammo) S- ﬂuoro-N-(Z-methylbut-3-yn-2-yl)benzam1de

A mixture of 2-(cyclobutylamino)-5-fluorobenzoic acid (100 mg, 0.48 mmol), 1,1-. -
dlmethylpropargylanune (O 055 ml 0. 53 mmol), EDCI (110 mg, 0.57 mmol), DIPEA (0.17
ml O 96 mmol) and HOBt (32 mg, 0 24 mmol) in DMF (3 ml) was shaken overmght Water
(3 ml) was added The aqueous mixture was extracted with EtOAc (3 ml) The orgamc layer
was washed w1th M N a2CO3, evaporated to dryness and punﬁed by preparatlve HPLC
Y1e1d40mg IR T SR

1H NMR (400 MHZ CDC13) Bppm 1.73 (s 6H), 1.75-1.98 (m 4 H), 2 35 2 44 (m, 2 H),
240(s, lH) 3.79- 390(m, lH) 609(bs IH) 648(dd 1 H), 695 706(m 2H) 729
(s, 1H). " | '
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EXAMPLE 25 _2-(Cyclobutyiamino)-S-fluoro-N-(2-methylbut-3:_\f'n-Z-Nyl)nyicot‘;in_ami(’ly_ev

Step 1: 2-(Cyclobutjlaminoj-S-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 mfnol),
copper()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 punﬁed by reverse-
phase column chromatography. Yield: 0.171 g. :

'H NMR (400 MHz, CDCl3) § ppm 1.73 - 1.83 (m, 2 H), 1. 88 2.00 (m, 2 H) 2 39-2.50,
(m 2 H), 454 -4.50 (m, lH) 7.89(dd, 1 H), 8.23 (d, 1 H). S ’

.Step 2: 2-(Cyclobutylaimno) 5-ﬂuoro-N-(2-methylbut-3-yn-2-yl)nlcotmamlde

A miixture of 2- (cyclobutylammo) -5-fluoronicotinic acid (170 mg, 0.8 1 m.mol‘) 1,1-
dlmethylpropargylarmne (0.094 mi, 0.90 mmol), EDCI (187 mg, 0.98 mmot), DIPEA (0. 28
ml, 1.6 mmol) and HOBt (0. 41 mmol) in 3 ml DMF was shaken ovemxght Water (3 ml)
was added. The aqueous mixturé was éxtracted with EtOAc (3 fil). The ¢ organic layer‘ was
washed with 2M N32C03, evaporated to dryness and purified by preparatlve HPLC Y1eld
139 mg TN

'H NMR (400 MHz "CD‘Clg)' 8 ppm 1.66 - 1.79 (m, 2 H), 1.73 (s, 6H)‘, 1. 33 1.96 '(m 2 H),
233 - 242(m 2H) 242(s 1H) 439 450(m 1 H), 6.26 (s, lH) 734(dd IH) 790(d
1H)806(d1H) o ‘

EXAMPLE 26 5-Chloro—2-(lsopropylammo)-N-(2-methylbut-3—yn-2-yl)mc0t1namlde

Step 1 5-Chloro-2 (1sopropylammo)mcotlmc acid

pqwde‘r;’(3__.97,mg, 0._063 mmol), copper(I)brormde (7.47 mg, 0.052 mmholl),,p,otassmm RS
carbonate (0.17 g, 1.25. mmol) in DMF (1 ml) were irradiated at 150?_C for 4 h using -,
microwaves. 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, CDClz) § 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)-N-(2-methylbut-3-yn-2—yl)nicotinahﬁde
5-Chloro-2-(isopropylamino)nicotinic acid (133 mg, 0.62 mmol), 1,1- |
dimethylpropargylamine (0.072 ml, 0.68 mmol), EDCI (143 mg, 0.74 mmol), DIPEA (0.22
ml, 1.24 mmol) and H_O.Bt (42 mg, 0.31 mmol) in 3 m! 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 Na,COs3, evaporated to dryness and purified by preparative
HPLC. Yield: 98 mg. ; C

1H NMR (400 MHz, CDClg,) 8ppm2 02 (d,6 H),2.81 (s, 1 H), 4.42 - 4.54 (m 1 H) 8. 11
(le)838(d1H) ’ A

.‘ Colty R EEI

EXAMPLE 27: 5-Chloro-Z-(cyclobutylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamlde

Step 1 S-Chloro-z (cyclobutylammo)mcotmlc acid ‘ :

2,5- dmhloromcotmxc acid (0.2 g, 1.04 mmol), cyclobutylamine (0 13.g, 1.77 mmol), copper
po,wdgr ,(3 .97 mg, 0.063 ;gmol),_ copper(Dbromide (7.47 mg, 0.052 mmol), pqtzas_s.lgm.»A
carbonate .(0.‘41:7 g,: 1;-25 mn‘lol,),an.d. DMF (1 ml) were placed in micrqﬁa\{q ,rca.c.ti_bn,:v_‘_ijal: and
irradiated at 150°C for 4 h The mixture was diluted with ethyl acetate and Washéd.wj;h
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. .Yieldﬁ 01 lg.
'"H NMR (400 MHz, CDCLs) 6 ppm 1.73 - 1.82 (m, 2 H), 1.87- 1.99-(m, 2 H), 2.39'-2.48
(m, 2H) 451 462(m lH) 809(d 1 H), 8.24 (d, 1 H).

Step 2: 5-Chloro-2 (cyclobutylammo)-N-(2-methylbut 3-yn-2-yl)mcotmamlde
A’'mixture of 5-chloro-2-(cyclobuty-larmno)m-cotmlc acid (110 mg, 0.48 mmol), 1,1-
dimethylpropargylamitie (0.056 mt, 0.53 mmol), EDCI (112 mg, 0.58 mmol), DIPEA (0.17
tnl, 0:97 mmol) and HOBt (33 rng, 0.24 mmol) in DMF (3 ml) was shaken ovcrmght ‘Water
(3 ml) was: -added. The aqueous miixturé was extracted with EtOAc (3 ml): The ofganic layer
was washed with 2M N a2CO3, evaporated to dryness and punﬁed by preparatlve HPLC.
Yield: 79 mg. o
'ff NMR (400 MHz, CDCL;) & ppm 1.69 - 1.78 (m, 2 H), 1.74 (s, 6H), 1.86 -"‘1'.9;59; (m, 2 H),
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2.34-2.41 (m, 2 H), 242 (s, 1 H), 4.40 - 455 (m, 1 H), 6.16 (bs, 1 H), 7:48(d, 1 H), 8.09
@ 1H),8.12(d 1H)..

H

EXAMPLE 28 2- (Isopropylammo)-N-(Z-methylbut-3-yn-2-yl)-5-(tr1ﬂuoromethyl)-

nicotinamide

Step 1: 2-(Isopropylamino)-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)brormde (6 36 mg,

0. 044 mmol) potassium carbonate 0.15¢,1 06 mmol) and DMF (1 ml) were placed in
microwave reactlon vial and 1rrad1ated at 150°C for 4 h. The mixture was dlluted w1th ethyl
acetate and washed w1th O 5M cxtnc ac1d solunon The organic layer was drled over Lo
anhydx:ous sodium sulphate and evaporated The crude was purified by reverse phase ﬂash
chromatography Yield: 98 mg. o '
IH NMR (400 MHz CD;0Dy §; ppm 1.29 (d, 6 H), 4.39 (spt, 1 H), 8.33 (dd 1 H) 8 45'
8.49 (m, 1 H).

Step 2: 2-(Isopropylaniiio)-N-(3-imethylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide
A mixture of 2-(iSopropylamino)-5- (trifluoromethyl)nicotinic acid (98 mg; 0.40 rnimiol),- 1, 1-
dimethylpropargylaring'(0.046 tl, 0.43 mmol), EDCI (91 mg, 0.47 mmdly, DIPEA (0:14
ml, 0.79 mmo}) and HOBt (27 mg, 0.20 mmol) in 3 ml DMF was stirtéd overmght Water @3
ml) was added. The ‘agueous mixture was extracted with EtOAc (3 ml). The orgamc laYer '
was washied with 2M Na2C03, evaporated to dryness and punﬁed by preparatlve HPLC
Yleld 61 mg:" S e Sl sl
lHNMR(4OOMHZ CDCIg)Sppm 1.25 (d, 6 H), 1.75 (s, 6 H), 2.42 (s 1 H), 427 441
(m,lH) 615(bs 1H),765(d 1H),832(d, lH) 841(dd 1H). RN

EXAMPLE 29: 5-Fluoro-N-(Z-methylbut-3-yn-2-yl) -2-(2,2,3 3 3-pentaﬂuoropropyl-

ammo)mcotlnamlde

S't’ep.l': ,5_-E‘luoro-'-2-(2,2,3;3,3-pentaﬂuoropropylamino)nicotinic acid TR R

2-Chloro-5-fluoropyridine-3-carboxylic acid (0.2 mi, 1.71 mmol), 2,2,3,3;3-. = ... < ... .
pentafluoropropylamine (0.43 g, Z’..91 :mmol), copper powder (6.52 mg, 0.} mmol), - e
copper(I)bremide (12 mg, 0:085 mmol), potassium carbonate (0.28 ,g,-,2_.~955 mmol) andDMF
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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.

'H NMR (400 MHz, CD;0D) & ppm 4.38 - 4.47 (td, 2 H), 8.01 (dd, 1 H), 8.23 (d, 1 H).

Step 2: 5-Fluoro-N-(2¥methylbtit-3;yn-2-yl)-2-(2,2,3,3,3-pentaﬂuoropropylamino)
nicotinamide - |

A mixture of 5-fluore-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),
DIPEA (0.097 ml',0.56'mmol) and HOBt (19 mg, 0.14 mmol) in 3 ml‘DMF was shaken
o{/erhight Water (5'ml) was added. The aqueous ixture was extracted withi EXOA¢ '(I'O’f ml)
The organic layer was washed with 2M Na,COs, evaporated to dryness and punfled by
preparatlve 'HPLC. Yield: 33 mg. ' AL ’

lH NMR (400 MHz CDC13) § ppm 1.74 (s, 6 H), 2.42 (s 1 H) 4. 28 (tdd 2 H) 6 07 (bs 1
H)736(dd1H)812(d1H)817(t1H) ' AR

EXAMPLE 30: 5-Methyl-N-(2-methylbut-3-yn-2-yl)-2-(2 2,33 3-pentaﬂuoropropyl-

ammo)benzamlde

Step 1: 5-Methyl-2 (2 2, 3 3 3-pentafluoropropylammo)benzonc acid .
2-Bromo-5-methylbenzoic acid (0.5 g), 2,2,3,3 3—pentaﬂuoropropylamme (0. 49 ml)
potassium acetate (0.46 g), copper(Il)acetate monohydrate (46 mg) and triethylamine-(0.39.
mi) in DMF (2 ml) were placed.in a microwave reaction vial and irradiated at 180°C for2 h.
The mixture, was cooled, diluted with ethyl acetate and neutralized with dilute' HCY solution.
The layers were separated and the aqueous layer was extracted with ethyl acetate. The,
organic layer was dried over anﬁydrops sodium sulphate and evaporated. The materidl was
purified by flash chromatography Yield: 46 mg.

'H NMR { (400 MHz, CDC13) 8ppm2 26 (s, 3 H), 3.91 (t, 2 H), 6.70 (d, 1 H) 7.26-7.29 (m,
I H) 7. 83 (m 2 H)

Step 2: 5 Methyl-N-(2-methylbut-3-yn-2-yl) 2-(2,2,3,3 3-pentaﬂu0ropropyl- :

ammo)benzamlde ‘
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A mixture of 5- methyl 2-(2,2,3,3,3-pentafluoropropylamino)benzoic acid (42 mg, 0.15

‘rnmol) 1,1 dlmethylpropargylamme (0.02 ml, 0.16 mmol), EDCI (34 mg,'0.18 mmol)

DIPEA (0.05 mil, 0.30 mmol) and HOBt (10 mg, 0.07 mmol) in 2 ml DMF was shaken
overnight. Water (3ml) was added. The aqueous mixture was extracted w1t_h EtOAp 3 rni).
The organic Al'ayer was washed with 2M Na,COs;, evaporated to dryness and 'puriﬁed by
preparative HPLC. Yield: 16 mg. h

'H NMR (400 MHz, CDCl3) & ppm 1.74 (s, 6 H), 2.26 (s, 3 H), 2.39 (s IH) 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). o -

EXAMPLE 31: 5-Flubro-N-(Z-methylbut-S-yn-Z-yl)-2-(2,2,3,3,3—

pentéﬂuoropfbpylamino) benzamide

Step 1 S-Fluoro-Z-(Z 2 3 3. 3-pentaﬂuoropropylammo)benzonc acid L,
Methyl 2-brémo-35- fluorobenzoate (0.32 ml), 2,2,3,3,3- pentafluoropropylanune (0 46 ml)
potassium acetate (0.42 g), copper(I)acetate monohydrate (43 mg) ,andtne,thy}armne.(o.i’,é
ml) and DMF (2 mi) were placed in a microwave reactlon vial and 1rrad1ated at 180°C for 2
h. The mixture. was cooled dxluted with ethyl acetate and neutralized with dxlute HCl
solution. The layers were separated and the aqueous layer was extracted wlgh ethyl acetate.
The organic layer was .dri_e,c‘iA over anhydrous sodium sulphate and gvaporated. The produét
was puriﬁed by revérse phase flash column chromatography. Yield: 69 mg.

"H NMR (400 MHz, CD30D) & ppm 4.06 (t,2 H), 6.89 (dd, 1 H); 7.19 (ddd, 1 H) 7.61 (dd,
1 H) ' ‘

Step 2: S-Fluoro-N -(2-methylbut-3-yn-2-yl)-2-(2 2,33 3-pentaﬂuoropropylannno)-
benzamide - R : RERPPE N o
A ‘mixtiire of ‘5-ﬂﬁ6fo¥é-(2';2;3',3',3-pentaﬂuoropropylamino)bénibic acid (69‘ mg,024 L
mmol), T;1-dimethylpropatgylamine (0.028 ml, 0.26 mmol), EDCI (55 rig; 0.2 simol),”
DIPEA (0.084 ml, 0.48 mmol) and HOBt (16 mg, 0.12 mmol) in DME (2 ml) was shaken
overnight. Water (5 ml) was added. The aqueous mixture was extracted with EtOAc ("5“r'x'1"l) ‘
The orgamc layer was washed with 2M Na,CO3, evaporated to dryness and punﬁed by ™
preparatlve HPLC. Yleld 27 mg Co

‘H NMR (400 MHz CDC13) 5 ppm 1 74 (s, 6 H), 2.40 (S 1 H), 3 83 (td 2 H) 6.08 (bs 1

H),6.72 (dd, 1 H), 7.03 - 711(m 2H),7.72 (t, 1 H).
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EXAMPLE 32: 5-Chloro-2-(2,2-difluoroethylamino)-N-(2-methylbut-3-yn-2-

yDnicotinamide

Siep l 5-Chloro-2-(2;2-diﬂuoroethylan1ino)nicotinic acid

2,5-Dichloronicotinic acid (0.3 g, 1 eq), 2,2-difluoroethylamine (0.19 ml, 1.7 eq), copper
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.

'H NMR (400 MHz, CD;0D) § ppm 3.91 (td, 2 H), 6.03 (tt, 1 H), 8.15 (d, 1 H), 8.24 (d, 1

H.

Step 2; 5-Chloro-2-(2;2-diﬂﬁ9roethylaxhino)-N-(2-methylbut-3-yn;z-yl)nicbtihélﬁide
A'thixture of 5-chléro:2-(2.3-difliorosthylamino)nicotinic acid (176 mg, 0.74 mmol), 1,1-
dlmethylpropargylarmne (O 086 ml, 0.82 mmol), EDCI (171 mg, 0.89 mmol) DIPEA (0.26
ml, 1.49 mmol) and HOBt (50'mg, '0:37 mmol) in 2 ml DMF was shaken’ overmght Watet
(3 ml) was'added. The aqueo‘us mixture was extracted with EtOAC 3 ml)“ The orgarnc layer
was washied with 2M N a2CO3, evaporated to dryness and purified by preparatlve ‘HPLC. "
Yield: 33mg. " ' T

lH NMR (400 MHz, CDCl3) 8 ppm 1.74 (s, 6 H), 2.42 (s, 1 H) 3.83 (tdd 2 H) 5.96 (tt, 1
H) 606(bs 1H)752(dd1H)814(d1H)828(t1H) )

EXAMPLE 33: S-Fluoro-N-(2-methylbut-3-yn-2-yl)-2-(2 2 2-tr1fluoroethylammo)

mcotmamlde

Step 1: 5-Fluor0-2-(2 2 2-tr1ﬂuoroethylammo)mcotmlc acid - o e
2-Chloro-5-fluoropyridine-3-carboxylic acid (0.2 ml, 1 eq), 2,2 2~trlﬂuoroethylarmnc (0.23:
ml, 1.7 eq), copper (6.52 :mgil(),06 eq), copper(DDbromide (12 mg, 0.05 eq), potassium . ; - .
carbonate (0.28 g, 12 ¢d) and DMF (1 ml) were placed in microwave reaction vi_'ai and
irradiated at 150°C for 4 h. The mixture was diluted with ethyl acetate and washed with
0.5M citric.acid solutijon: The organic layer was dried over aphydrous sodium, sulphate and

evaporated. The crude was purified by reverse phase column chromatography. Yield: 041 g.
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,“H NMR (400 MHZ CD30D) 8 ppm 4.32 (g, 2 H), 7.99 (dd, 1 H), 8 22 (d 1 H)

Step 2: 5-Fluoro-N-(2-methylbut-3-yn-2-yl)-2-(2 2 2-tnfluoroethylammo)mcotmamlde
A mixture of 5-fluoro-2-(2,2,2-trifluoroethylamino)nicotinic acid (100 mg, 0.42 mmol), 1,1-
diméthylpropargylamine (0.05 ml, 0.46 mmol), EDCI (97 mg, 0.50 mimol), DIPEA (0.15 ml,
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 Na,COs, evaiporated to dryness and purified by flash chromatography.
Yield: 60 mg. '_ B , 4' )

'H NMR (400 MHz, CDC13) b pprn 1.75(s, 6 H),2.42 (s, 1 H),4.21 (qd 2 H), 6.05 (bs 1
H) 736(dd lH) 813(d lH) 822(t 1 H).

. Sy
4'(. : I i b [N I

'..i'»vA

'EXAMPLE 34: 5- Chloro-N-(Z-methylbut-B-yn -2-yl)-2-(2,2 2-tr1fluoroethylamm0)- ’

mcotmamlde C

Step 1: Ethyl 2-(2 2 2-tr|fluoroethylammo)mcotmate R LI
Ethyl- 2-chloromcotmate (0.803.ml, 5.39 mmol) and 2,2 2-tr1ﬂuoroethylarmne (l 291.ml,
16.16 mmel) were added to a.microwave vial. The reaction mixture was jrradiated.at: 150°C
for 3 hours at high absorbance. The reaction mixture was diluted with. DCM. aﬁd washed
once with water. The organic phase was dried and evaporated to dryness to yleld 1.275 g of
the mle compound. 4 : : . C

'H NMR (400 MHz, CDC13) 8 ppm 1 39 (t,3H)4.23-4.43 (m 4 H) 6. 66 (dd 1 H) 8.17
(dd 1H)829(m 2H)

Step 2: Ethyl-S-chloro-Z-(Z 2,2- trlﬂuoroethylammo)mcotmate
Ethyl-2-(2,2,2-trifluoroethylamino)nicotinate (3.45 g, 13.90 mmol), N-chlorosuccinimide -
(2.227 g, 16.'68"rr"1mc‘)l)"’ and N, N-dimethylformamide (15 ml) were stirred at foom
femperature overnight. Water was added to the reaction mixture and the mixture was. "
acidified with IM ‘HCl solution. The acidic water phase was extracted thrieé times with ethyl
acetafe and once with DCM. The organic phase was evaporated to dryness and DCM was-
added. The o‘rganicE phase was washed three times with water, dried and evaporated o
dryness to yield'4:0 g of the title compound.

1H NMR (400 MHZ CCD13-d) 5ppm 1.34 - 1:47 (t, 3 H) 4.19 - 4.45 (rn 4 H) 8.08-8.18
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(m, 1 H)820-8.35 (m, 2‘H)".

Step3: 5-Chloro-2-(2 2,2-trifluoroethylamino)nicotinic acid

The mxxture of ethyl- -5-chloro-2-(2,2,2-trifluoroethylamino)nicotinate (5.25 g, 18 68 mmol),
potassmm hydroxxde (3. 14 g, 56.0 mmol), methanol (25 ml) and water (5 ml) was stirred at
room temperature overnight. The solvent was evaporated, water was added to the
evaporation residue and the mixture was acidified with SM HCI solution. The formed
prec1p1tat10n was ﬁltered and washed once with water. The precipitation was dried in a

vacuum oven at 40°C overmght to yield 4.4 g of the title compound.

'H NMR (400 MHz, MeOD-d) 8 ppm 4.34 (q, 2 H) 8.18 (d, 1 H) 8.26 (d, 1 H) .

Step.4: 5-Chloro-Nq(Z-methylbut-3-yn-2-yl)-2 (2,2 2-tnfluoroethylammo)mcotmamlde
5- Chloro-2 2, 2 2—trxﬂuoroethylarmno)mcotlmc acid (2.2 g, 8.66 mmol) DCM (15 ml),
EDCI (1.992 g, '10. 39 mmél); HOBt (1.17 g, 8.66 mmol), DIPEA (3. 02 ml 17.32 mmol) and
1,1-d1methylpropargylanune ( 1.185 ml, 11.26 mmol) were stirred at roont tempc;ratufe
overnight. The reaction mixture was washed once with 1M NaOH solution; once with [Nt
HCI solution 4nd once with'water. The organic phase was dried and evaporated to dryness.
The product was purified by flash chfomatography ‘to yield 1.6 g of the itlé "éox‘hf)b:'imd
IHNMR(4OOMHZ CDC13 a’)8ppm 1.75 (5,6 H) 2.42 (s 1H)4 22 (m, 2H)604 (bt s., 1
H)754(d1H)818(d1H)842(brs 1 H) ’

EXAMPLE 35: N-(Z-Methylbut-3-yn-2-yl)-2 -(2,2 2-trlfluoroethylammo) 5-
(trlfluoromethyl)mcotlnamlde MhoTwml Rt
Step 1: 2-(2 2 2- Tnﬂuoroethylammo) 5- (tnfluoromethyl)mcotmlc acld PR
2- Chlom-5~(tnﬂuoromethyl)pyndme 3-carboxylic acid (0.3 g, 1 eq), 2,2, 2—mﬂuoroethyl-
amine (0.18 ml, 1.7 4eq.), copper (5:07 mg, 0.06 eq), copper(Dbromide (9.5 mg, 0.05 eq),:: .
potas.sium,carbona_tex (0:22.g, 1.2 eq) in DMF (1 ml) were placed in a microwave, reaction,
vial and irradiated at.}50°C for 4 h. The mixture was diluted with ethyl acetate: and,y}ashed
with 0.5M citric acid __s_qlutidn; The organic layer was dried over:anhy:dro.u-s;- sqdidgn_’._s‘_ql‘.phatq
and evaporated:. The crude product was purified by reverse phase column chromatography.
Yield: 42 mg. ;

*H NMR (400 MHz, DMSO-d) 8 ppm 4.47 (q, 2 H), 8.31 (d, I H), 8.67 (d, 1H), 8.90 (bs, 1
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H).

Step 2: N-(2-Methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-5-(triﬂuororr1ethyl)
nicotinamide

A mixture of 2-(2,2,2-trifluoroethylamino)-5-(trifluoromethyl)nicotinic acid (42 mg, 0.146
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 Na,CQj3, evaporated to dryness and purified by
preparative HPLC. Yield: 21 mg.

'H NMR (400 MHz, CDCl3) 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-Cyano:i2- (cyclobutylammo)-N-(Z-methylbut-3-yn-2-yl)benzam1&e

i Lo .\"
R 1

Step 1 Methyl §-cyano-2-(cyclobutylamino)benzoate . .., ... . .. 3 RAYY
Ethyl 2 ammo 5—cyanobenzoate (0.3 g, 1.7 mmol), cyclobutanone. (0 24 ml 3. 2 mmol) and
glacial acetic acid (0.58 ml, 10.2 mmob) jn 1,2-Dichlorocthane (5 mi) were stirred under N».
Sodium triacetoxy ‘borohydride (1.011 g, 4.77 mrnol) Wwas added and the mixture was stirred
overnight. NaHC03 (aq) was added. The, rmxture w1th extracted, wrth EtOAg:, the orgamc
layers were dmed and evaporated Flash chromatography gave 0. 114 gof the title compound.
IH.NMR (400 MHz CDCl3) & jppm 1.80 - 2,05 (m, 4 H), 2.43 - 2.53 (m 2 H), 3.88 (s, 3H),

3.95 - 4.03 (m, | H), 6.55 (4, 1 H), .49 ddd, 1 H), 8.19 (dd, 1 H), 8.39 (d, 1 H).

Step 2: 5-Cyano-z-(cyclobutylammo)benzorc acid . i SR caen nhs

A solution ef methyl 5-cyano-2- (cyclobutylannno)benzoate (. 114 g, O 50 mmol) in THF (3
fif): and -IMNaOH (3 ml)was stirred overmght' The solvents were evaporated under
réduced { pressure The crude was' diluted.with t-butyl methyl ether and acidified w1th dihite
HCl solution. Solvents were evaporated. The crude product was uised as such: . -
'y NMR‘(400 MHz, DMSO-dg) 8 ppin 1.72 - 1.95 (m, 4 H), 2.39 - 247 (n, 2 H), 403
410(m lH) 673(d lH) 768(dd lH) 809(d IH) 855(bs lH) 1330(bs lH)'."

Step 3, 5 Cyano-Z-(cyclobutylammo)-N-(2-methylbut-3-yn-2-yl)benzamlde
A rmxture of 5~cyano-2 (cyclobutylarmno)benzorc acid (100 mg, 0.46. mmol) 1, 1-
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dxmethylpropargylarmne (0.054 ml, 0.51 mmol) EDCI (106 mg, 0.56 mmol) DIPEA (0.24
mi, 1. 39 mmol) and HOBt (31 mg, 0.23 mmol) in 2 ml DMF was shaken overmght 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 preparative HPLC.
Yield: 61 mg. |

1H NMR (400 MHz, CDCl3) 6 ppm 1.74 (d, 6 H), 1.77 - 2.06 (m 4 H), 2 41 (s IH) 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 (4, 1 H),
8.49 (d, 1 H).

EXAMPLE 37: 4-'-Cyano-2-(c"'yi:lobutyiamino)-N-(Z-méthylbut-3-yn-2-yl)behzamide

Step 1: Methyl-4-cyano-2-(cyclobutylamxno)benzoate S EEEE
Methy]l- -2- armno-4 cyanobenzoate (0.3 g,.1.70 mmol), oyclobutanone (0 24 ml 3,24 mmol)
and glacial acetic acid (0.585 ml, 10,22 mmol) in 1,2-dichloroethane, (5 ml) were stirred ..
under Ny Sodium triacetoxy, borohydride (1011 g, 4.77 mmol) was added,and the ixure
was stirred for two days. NaHCO; (aq) was added. The mixture with extracted with EtOAc,
the organic layers were. dricc} and evaporated, Ifléast; chromatography gave 0152g of the, title
compound | o - '

T D V. . .'-. - f . g T,

1HNMR(4QOMHZ CDC13)8ppm180 2.02 (m, 4H) 2.44 - 253(m 2H) 388(s 3 H),
3.90- 396 (m, lH) 6.77 - 6.81 (m, 2H) 793(dd lH) 797(bs,1H)

KL

“ . B R Lo
R i .3 L .- .. L P I IR T LAY P RN

Step 2: 4-Cyano-2 (cyclobutylammo)benzmc acxd

Asolation of _methy]—4-cyanp-2-'(cyclohu’fylannno)benzoate (0.152'g, 0.66 mmol) in THF (3
tnl) and 1M NaOH (4 ml) was stirréd 'over’n'ight‘ The solvents were evaporated under: !
reduced pressure. The crude was dituted with t-butyl methyl ether and: aéidified with difute
HCLsotution. The Solution was evaporated. The crude product was used-as-sich.'t

' NMR (400 MHz, DMSO-de) 8 ppm 1:69 '1.90 (m; 4 H), 2.39 - 2.48 (m, 2’ H),; 3.99 . -
409(m 1°H), 6.93 (dd, 1 H), 7.02 (d, 1 H), 790(d 1 H), 8:09 (bs, 1 H)' 1333(bs lH)

Step 3. 4-Cyano-2-(cyclobutylammo)-N- 2-methylbut-3-yn-Z-yl)benzanude : | e
A mixture of 4-cyano-2-(cyclobutylamino)benzoic acid (150 mg, 0.69 mmol), 1,1-

dimethylpropargylamine (0.080 mi, 0.76 mmeol), EDCI (160 mg, 0.83 mmol), DIPEA (0.36
ml, 2.08 mmol) and HOBt (47 ing, 0.35 mmol) in'2'ml DMF was shaken overnight. Water

Y ' —_— oL o
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(3 ml) was added. The agueous mixture was extracted with EtOAc: The organic layer was .
washed with 2ZM N a2C03, evaporated to dryness and purified by prepa.ratrve ‘HPLC. Yleld
68 mg; : ‘ . C ; RV
'H NMR (400 MHz, ‘CDCL,) 8 ppm'1.74 (s, 6 H), 1.77 - 1.99 (m, 4 H), 2.41 (3, 1H), 2:38 -
2.50 (m, 2 H), 3.79 - 3.91 (m, 1 H), 6.27 (bs, 1 H), 6.71 (d, 1 H),46.73 - 6.78 (m, 1 H), 7.37
@1 H),7.75 (¢ 1 ). | | |

EXAMPLE 38: 4 5-Drfluoro-N-(2-methylbut-3-yn—2-yl)-2 -2, 2,2-trlﬂuoroethylamlno)-

benzamide o -

Step 1: 4,5;Diﬂuoro-2-(2,2,2-trifluoroethylamino)belizoic acid

A mixtur‘e of.2—bromo-4 S—diﬂu'orobenzoic acid (2 g 8.4 mmo-l),» 2 2-2-triﬂuoroethylamine
pgtias)smm carbonate (1.4 g 10.1 mmol) in DMF (5 ml) was heated in a microwave reactor :
at,1.50°C for. 23 h. The; reaction mixture was diluted with ethyl acetate and washed. with 0.5
M crtnc acrd so}utron The orgamc layer was dned over anhydrous sodmm sulphate and .

evaporated The crude was purified by reverse phase column chromatography. Yield: O. 60 g.
lI—I NMR (400 MHz, CD30D) 8 ppm 4.03 (q, 2 H),6.86 (dd 1 H) 7.79 (dd, 1 H)

Step 2 4 5-D1fluoro-N-(Z-methylbut-3-yn-2-yl)-2 (2 2 2—tnﬂuoroethylammo)benzamlde
A mixture of 4,5-difluoro-2-(2,2,2-trifluoroethylamino)benzoic acid (1.2 g, 4.70 mmol), 1,1-
dimethylpropargylaminé (0.54 tnl, 5.2 mmal), EDCI (1.08 g, 5.64 mmol), DIPEA (1.64 ml,
9.4 mol) and HOBt (0.32 g, 2.35 mmiol) in DCM {20 ml) and DMF (2 ml) Was stirfed for
one day. The mixture was diluted with water and extracted with EtOAC. The otganic Tayer
was washed with 2M Na,COs, evaporated to dryness and punﬁed by preparatlve flash*
chromatography. Yield: 1.27'g.. .= * = 00 o S i e anle
'H NMR (400 MHz, CDCl;) & ppm 1.74 (s, 6 H) 241, 1 H), 3.74 (qd, 2 H) 5 93, (bs 1
H)656(dd1H)718(ddlH),816(t1H) '

EXAMPLE 39: N~(2-Methylbut-3-yn-2-yl) 2-(2,2,2-tnﬂuoroethylammo) 5-

(tnfluoromethyl) bénzamide

Step 1' 2- (2 2,2- Trlfluoroethylamlno)-s (tnfluoromethyl)benzmc acnd . .
A mixture of 2-chloro S-(trifluoromethyl)benzoic acid (0.4 g, 1.78 mmol) 222
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triflucroethylamine (0.24 tl, 3.03 mmol), copper (6.8 mg, 0.11 'mmol), coppet(Dbromide
(13 “nig, 0. 089'z‘nmo'1) potas"si'um carbonate (0.29 g, 2.1 mmol) and DMF (1 ml) was heated
m a rmcrowave reactor at 150°C for 2 h. The rmxture was diluted w1th ethyl acetate and
washed thh 0.5M c1tnc acxd solutmn The orgamc layer was dned over anhydrous sodium
sulphate and evaporated The crude was purified by reverse phase column chromatography.
Yield: 30 mg.

'H NMR (400 MHz, DMSO-d) & 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: N-(2-Methylbut-3-yn-2-yl)-2-(2,2,2-‘triﬂuoroethylamino)-5-(triﬂuoroinethyl)- -
benzamide ‘

A mixtire of 2-(2,2:2-trifluordethylamino)-5-(trifluoromethyl)benzoic acid (30 g, 0:10°
mindl), 1, 1-dimethylproparsylamine (0.012 ml, 0:12 mrnol), EDCI (24 miz, 0:12-mmoty, <
DIPEA (0:04 tnl, 0.21 mumiol) and'HOBt (7 mig, 0.05 munol in 2 ml was.$haken ovérnight.
Watér {3 inl) was added. The aqueous mixturé was extracted with BtOAC/(3/6i), The -7
orgdtiic layer was wastied with 2M Na,CO3, evaporated to dryriess and putified by « "
preparative'HPLC. Yield: 17 mg.

'H NMR (400 MHz, CDCI3) § pprin'1.76 ¢s; 6 Hy, 2.42 (s, 1 H), 3.85 (qd, 2 H), 6/15 (bs; 1
HY, 6.84 (d, 1 H), 7.50 - 7.58 (in; 2 H), 8.48 (t, 1 H).

EXAMPLE 40: 5-Methyl-N-(2-methylbut-3:yni-2-yl)2-(2,2,2-triflucroethylamino): -
b-'eniamide

Step 1 S-Methyl 2-(2 2, 2-tr|ﬂuoroeth.ylammo)benzorc acnd R ’

A rmxture of 2- bromo -5-methylbenzoic acid (0 4.g, 1.86 mmol) 2 2 2 tnﬂuoroethylamlne
€0.25.ml, 3, 16 mmel), copper (7.1 mg, 0 11 mmol), copper(I)bromide. (13 mg,.0.09, mmol)
?EP_‘}‘- potassium carbonate '(033-g,' 2.23 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
cxtno acid solution. The orgamc layer wag dried over anhydrous sodium sulphate and:.
evaporated The crude was purified by reverse phase column chromatography. Yield: 135
mg.

'H NMR (400 MHz, DMSO-d) 8 ppm 4:11 - 4.22 (m, 2 H), 6:91 {d; 1 H), 7.23 (dd" H),
7:63 (d, 1 H), 8.02 (t, 1 H), 12.82 (bs, 1 H).
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S,tép 2: _5-Methyl-N-,(_Z-methylbut-3-yn-2-y_l)-2-(2,2,2-trifluor0ethylamino)bénzamide

A mixture of 5-methyl—2-(2,2,2-triﬂuoroethylarrﬁﬁo)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 mmo}) in DMF (2 ml) was stirred overnight. The
mixture was diluted with >water and extracted with EtOAc. The organic layer was washed
with 2M Na,COs, evaporated to dryness and purified by prepafative HPLC. Yield: 83 mg.
"H NMR (400 MHz, CDCls) & 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-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)-
nicotinamide

Step 1 S-thoro-z (3 3 3-tr1ﬂuoropropylammo)mconmc acid i
A, mixture of 2, 5 dichloronicotinic acid (0.25 g, 1. 30 .mmol), 3,3, 3 mﬂuoropropylanune
hydrochlonde (O 33 g, 2.21 mmol), copper. (4.96 mg, 0.078 mmol), copper(I)bromlde 9.3
mg,.0.065 mmol), pot@§sxym.cagbonate (0.3 g, 2.21 mmol) and 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‘ 0.5M citric acid solut_,io'n'.A The organic l,ayfp‘r was dried over anhydrous. sodium sﬁuvlphatve,
aﬁd evaporated. ;lfhe c;rud.e~ was purified by fcverse phase? column chromatography. Y;iel&: v5 8
ne , _ : _ . |

'H NMR ‘(400 MHz, DMSO-ds) & ppm 2.53 - 2.65 (m, 2'H), 3.70 (q, 2 H), 8.04(d, 1 H),
830(bs lH) 832(d IH) 13.52 (bs, lH)

Step 2 5- Chloro-N-(Z-methylbut-S yn-2-yl)-2-(3 3. 3-tnﬂuoropropylarmno)- o

-mcotmamlde

A mixture of 5—chloro-2 (3,3,3-trifluoropropylamino)nicotinic acid (58 mg, 0.22 frimol),
1,1-dimethylpropargylamine (0.025 ml, 0.24 mmot), EDCI (50 mg, 0.26 mmotl), DIPEA"
(0:075 ml,0:43 mmol):and HOBt.(15 mg, 0.11 mmol) in 2 ml DMF was stirred overight.
The mixture was diluted with water and extracted with EtOAc. The organic layer was
washed with 2M Na,COs, evaporated to dryness and purified by preparative HPLC. Yield:
57 mg.

' NMR (400 MHz, CDCls) & ppm 1.73 (s, 6 H), 2.41 (5, 1 H), 2.42 - 2.51 (m; 2 HJ, 366 -

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-(Butylamino)-4,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide .

Step 1: 2-(Butylammo)-4 S- dlﬂuorobenzmc acid

Butyraldehyde (O 164 ml, 1 820 mmol) and acetxc acid, glac1al (0.248 ml 433 mmol) were
added to 2- ammo-4 5 dlﬂuorobenzom acid (O 3 g, 1.733 mmol) in 1 2-dlchloroethane (10
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 Na,COj3 and brine,
dried over Na,SOy, filtered and evaporated. 0.374 g of the title compound was obtained..

'H NMR (400 MHz, CDCl;) 6 ppm 0.98 (t, 3 H) 1.46 (dg, 2 H) 1.67 (quin, 2 H) 3. 14 (2
H)642(dd 1H)730 783(m 2H)

Step 2 2 (Butylammo)-4 5-dlﬂuoro-N-(2-methylbut-3-yn-2-yl)benzamlde |
2-(Butylamino)-4,5- dxﬂuorobenzom acid (0. 100 g; 0.436 mmol), -methylbut-3-yn—2 amme
(0:043 ml, 0. 436 mmol), HOBt (©. 065 g, 0. 480 mmol), EDCI (0. 092 g, 0.480 mmol) and
DIPEA (0. 084 ml, 0.480 mmol) in DCM s ml) were stirred at room temperature for2 b
Some DCM was added and orgamc ‘phase was washed with IM HCl and 1M Na,COs3; dried
over Na;SO;, filtered and evaporated. The crude product was purified by preparatlve HPLC.
0.029 g of the title compound was obtained. o ’

'H NMR (400 MHz, CDCL3) 8 ppm 0.95 (t, 3 Hy 1.:37 - 1.50 (m, 2 H) 1.58': 1.68 (m; 2'H)
IWEACH 6[—1‘)240(5 1 H) 3.05 (t; 2H)590(br s., 1 Hy 6.40 (dd, 1 Hy 7.13-(dd; 1 H)*7.50
(br s, 1 H) )

e

EXAMPLE 43: 5- Bromo-N-(3-ethylpent-1-yn-3-yl) 2~(2-methoxyethylannn0)-

benzamlde e

Step 1 5-Bromo-2-(Z-methoxyethylammo)benzonc acnd , : -
1,1,2-Trimethoxyethane (0.268 ml, 2 081 mmol), trifluoroacetic, acxd (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-bromobenzoic acid:
@.4.50 g, 2.081 mmol) in 1 2—dichloro,ethane.(10 ml) at 0°C. Sodium triac'etoxy borohydride
(0. 882 -2 4.16 mmol) was added and the Imxture was stxrred at room temperature, overmght
The reaction was quenched with 10 ml of water. Layers were separated and the organic

phase was extracted with 1M Na,COs. Resulting aqueous phase was acidified by 2M HCl
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and extracted 3 times with DCM Combmed organic phases were dried over Na;SOq,
ﬁltered and evaporated The crude product was punfred by reverse.phase chromatography
0. 180 g of the title compound was obtained. . S ,
1HNMR(4001\/IHZ CDClg)Sppm3 39 (t, 2H) 343¢(,3 H)3 64 (t 2H)662 (d l H)
7.44 (dd, 1 H)8.06(d,1H)..

Step 2: 5-Bromo-N-(3-ethylpent-l-yn-3-yl)-2-(2-methoxyethylamino)benzamide
5-Bromo-2-(2-methoxyethylamino)benzoic acid (0.100 g, 0.365 mmol), 3-ethylpent-1-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
temperature over weekend. Some DCM was added and the organic phase was washed with
1M HCland 1M NazCOs; dried over Na;SOj, filtered and evaporated. The crude product
Wa‘s"‘fjli.riﬁedi by preparative HPLC. 0.044 g of the title'compound was obt'a'i'ne_’d.‘ Lot
1 NMR (400 MHz, CDCL;) & ppm 1:04 (t, 6 H) 1.84 - 1.96 (m, 2 H) 2.26 (dq, 2 H) 2.41 (s,
1’H)331 (q,2H)339(s 3 H)'3.58 (t,2'H) 5:91 (br. s, 1 H) 6:60 (d, 1 H)7:30 - 7.37 (m 2
H)7.39°d, THy: " 7

EXAMPLE 44 5-Chloro-N-(3-ethylpent-1-yn~3-yl) 2-(2-methoxyethylammo)-

benzamlde

Step\ 1: 5-Chioro-2- (2-methoxyethylammo)benzonc aeid - . . ..
1,1 2-Tr1methoxyethane (0.268 ml, 2.081 mmol), irifluoroacetic acid (O 2 ml 2. 69 mmol)
and water, (0.2 ml) were heated.at 50°C for. 10 min. The cooled mixture, together with acetic

acrd glacral (0.298.ml, 5.20 mmol) was added slowly to 2-amino- 5-chlorobenzorc acid -

(0.3 57 g, 2081mmol) inl ;Z—dlchloroethene ( 10 ml) at Q°C Sodium trracetoxy borohyd_nde

(1. 323 g, 6.24 mmol) was added and the mixture was stirred at room temperature for2h.
The reaction was quenched with 10 ml of water. Layers were separated and organic phase
was dried over Na,SQy, filtered and evaporated. The crude product was purified by reverse
phase chromatography. 0.044 g of the title cornpound was obtained.

TH'NMR: (400 MHz, CDCl;) 8 ppm 3.41 (¢, 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-Chloro-N-(3-ethylpent-1-yn-3-yl)-2-(2-methoxyethylamino)béenzamide =
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5-Chloro-2-(2-methoxyethylamino)benzoic acid (0.044 g, 0.192 mmol), 3-ethylpent-1:yn-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 HCI
and lM Na2CO3, dried over Na,SOy, filtered and evaporated. The crude product was
punﬁed by preparatxve HPLC. 0.012 g of the title compound was obtained.

'H NMR (400 MHz, CDCls) & ppm 1.04 (t, 6 H) 1.85 - 1.96 (m, 2 H) 2.21 - 2.31 (m 2 H)
242(S,IH)331 (q,2H)338(s 3 H)3.59(t, 2H)593(br S., 1H)664(d 1H)722(dd
IH)725 733(m 2H)

EXAMPLE 45: N-(3-Ethy|pent-l-yn-3-yl)-4 5-dlﬂuoro-z-(2-methoxyethylammo)-

bénzamide -

Step 1: 4 5-Dxﬂuoro-2-(Z-methoxyethylamlno)benzonc acld e e e

1,1 2-Tr1methoxyethane (0.268 ml, 2.081 mmol), trlfluoroacetlc aud (0. 2 ml, 2 69 mmal) .,
and water (0.2 ml) were heated at 50°C for 10 min. The cooled mixture, together with acetic
acid; glacxal (0.298 ml, 5.20. mmol) was added slowly to 2-amino-4,5-difluorobenzoic acid
(02.3,60._ g, 2.081 mmol} in 1,2-dichlorogthane ( 10 ml), at 0°C. Sodium triacetoxy borohydride
(1323 g, 624 r.x_l‘mo‘l) :‘V\./‘asz qdde:c.i.and:t'he' mixture Wes.stiqed at room t{emper’atqre.f!olri;’l.hl.
R;eecgion; wes'quer.lcheg. with 10 ml of water. Layers were separated and organic phase was
oried over Na,SOy, filtered and evaporated. The crude product was purified by reverse phase
éhfdmat’ograpﬁy 0:188 gfof‘the"t’itle‘cempc)'und was obtained. - '

'H NMR {400 MHz, CDCl3) b 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: N-(3-Ethylpent-1-yn-3—yl)-4 5-difluore-2-(2-methoxyethylamiric)benzainide:
4,5-Difluoro-2-(2:methoxyethylamind)benzoic acid (0.100 g, 0.433mmol); 3¢ethylpent-1— :

yn-3-amine Kydrochloride (0.092 g, 0:562 mmol); HOBt (0.064 g, 0.476 miiol); EDCF

(0.091 g, 0.476 mmol) and DIPEA (0.083 ml, 0.476 mmol) in DCM (5 ml) were stirred at
réom temperature overnight. Some DCM was added and organic phaseé was washed with 1M
HCI and 1M Na,COs; dried over Na,SO;; filtered and evaporated. The crude ‘prodt‘Jct was"
punfned by preparatxve HPLC. 0.079 g of the title compound was obtained. '

‘H NMR (400 MHz, CDC13) 3 ppm 1.03 (t 6 H) 1. 84 1.95 (m 2 H) 2.24 (dq, 2 H) 242 (s,

T . . o . b
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1H)326(q,2H)339(s 3 H) 3.59(t, 2 H) 5.86 (br. s., 1 H) 6.47 (dd, lH)716(dd 1H) -
735(brs 1 H).. ~ S C e Vo

EXAMPLE 46: N-(3-Ethylpent-1-yn-3-yl)-2 (Z-methoxyethylammo)-s-(tnfluoro-

methyl)benzamlde

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
acxd glacial (0.298 ml, 5.20 mmol) was added slowly to 2-amino-5- (tnﬂuoromethyl)benzoxc
acid (0 427 g 2.081 mmol) in 1,2-dichioroethane (10 ml) at O°C Sodxum trlacetoxy
borohydrlde (1 323 8,624 mmol) was added and the xmxture was stxrred at room, -,
temperature for 4 h. Reactlon was quenched thh 10 ml of water and solvents were
evaporated The crude product was purlﬁed by reverse phase chromatography 0 253 g of the
title’ c0mpoundwas obtamed R LA R B T
‘HNMR(400 MHz, DMSO- de) 8ppm3 30 (s 3 H)3.39-3 46 (m, 2 H) 3. 51 3.62 (m, 2
H) 6.93 (d, 1 H) 7.6_3 (dd,gl H) 8.03 (dd, 1 H) 8.38 (br. s., 1 H) 13.22 (br. s, 1 H).

Step 2: N-(3-Ethylpent- -yn-3 yl)-2-(2-methoxyethylammo) 5- (trlfluoromethyl)- o
benzamide’ *© - . - o T e '
2-(2-Methoxyéthylamino)-5-(trifluoromethyl)benzoic acid (0.100 g; 0.380 mmolj; 3-* " -
ethylpent-1-yn-3-amine hydrochloride (0.081 g, 0.494 mmoly, HOBt (0.056 g, 0:418 mmol),
EDCI/(0.080 g, 0.418 mmol) and DIPEA (0.139 ml, 0.798 mmiol) i DCM (5 i) were
stirred at rootn temipérature over weekénd. Some DCM was added and orghnic phase was
washed with' 1M HCI and 1M Na,COs, dried over Na,SOy, filtered and evaporated. The' -
crude product was punfled by preparatxve HPLC. 0.069 g of the title compound was

'obtamed

"H NMR (400 MHz, CDCL;) 8 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 - 343(m,5H)361 (t, 2H)601(br S, 1H)673(d lH)744 7.55 (m,
2H)781(t 1H).

EXAMPLE 47: N-(3-Ethylpent-l-yn-3-yl)-5-1odo-2 (2-methoxyethylammo)benzamlde

Step 1 S-Iodo-Z-(Z-methoxyethylammo)benzmc 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 rhl) were heated at 50°C for 10 min. The cooled mixture togéther with acetic
acid, glacial. (0.298 ml, 5.20-mmol) was added slowly to 2-amino-5-iodobenzoie acid (0.547
g, 2.081 inmol) in 1,2-dichloroethane (10 ml) at 0°C. Sodium triacetoxy borohydride (1.323
g, 6.24 mrriol) was added and the mixture was stitred 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-dg) & 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).

Step 2: N—(3-Ethylpent-1-yn-3-yl) 5-lodo-2-(2-methoxyethylannno)benzamxde :

5- Iodo-2*(2-methoxyethylammo)bcnzoxc acid (0:100'g, 0.311mmol), 3-ethyIpent- -yii-3-
amine hydrochloride (0.066 g, ‘0.405 fnrhol), HOBt (0:046 & g, 0.343 mmol); EDCI (0066 | g,
0.343 frimol) 4nd DIPEA (0.114 ml, 0:654 minol) in DCM (5 mil) were stifred at robin * °
temperatire over the weekend. Some DCM was added and thie organic phase was washed '
with IM'HCI and 1M N2,COj, dried over N&>SO, filtered and evaporatéd. The eriide”
product was purified by preparative HPLC. 0.076 ¢ of the title compound was obtainéd.

'H NMR (400 MHz, CDCL3) & ppr 1.03 (¢, 6 H) 1.85 - 1.96 (m, 2 Hy 2.25 (dq, 2 H) 2.42 (s,
1H)327 3.34 (m, 2H)338(s 3H)358(t 2H)590(br s,lH)649(d 1 H) 7.36(br.
s, 1H)750(dd1H)753(d1H) ' t N '

EXAMPLE 48: 2- (Z-Methoxyethylammb)-N-(2-methylbut-3-yn-2-yl)-5- o

(trlﬂuoromethyl)benzamlde

2-(2-Methoxyethylarnino)'—5-(triﬂuoromethyl)benzoic acid (0.100 g, 0.380 mmol), 1,1-.
dlmethylpropargylarmne (0.044 ml, 0.418 mmol), HOBt (0.056 g, 0.418 mmel), EDCI
©. 080 8- 0.418 mmol) and DIPEA (0.073 ml, 0.418 mmol) in DCM ¢ ml) were stirred at
room femperature over weekend. Some DCM was added and orgam_c phase was washed
with 1M HCi and ‘l‘M Na,COs, dried over Na,SOq, ﬁlte;ed and evai)orated: The crude -
pfoduct. was purified by preparative HPLC. O..080 g of the title compound wa? pb'tair_xc;vd..l
'H NMR (400 MHz, CDCl3) 6 ppm 1.75 (s, 6 H) 2.40 (s, 1 H) 3.34 - 3.42 (m, 5 H) 3.59 -
3.64 (m,2H)6.10 (br.s., 1 H)6.73 (d, 1 H) 7.44 - 7.52 (m, 2 H) 8.02 (t, 1 H).



10

15

20

25

30

WO 2014/053694 o PCT/F12013/000034

61

EXAMPLE 49: 2-(Butylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yhbenzamide .

Step 1: 2 (Butylammo)- -ﬂuorobenzonc acld

Butyraldehyde (O 168 ml 1. 862 mmol) and acetic ac1d glamal (0 254 ml 4 43 mmol) were
added to methyl—z-armno-5~ﬂuorobenzoate ©03g, 1.774 mmol) in 1,2-dichloroethane (10
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 Na,CO; and
brine, dried over Na;SOy, filtered and evaporated. The crude compound was purified by - .
flash chromatography. 0.289 g of the title compound was obtained. - .

'H NMR (400 MHz, CDCI;) S 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, 3H)658 6.64 (in, 1 H) 7.10 (dddd, 1H)747(br 8, 1H)755 7.60
(dd, 1 H)

Stép‘z':"2,(Butyl‘a‘mina)'-s'aﬂadfbbenzoié acid

Lithiuin hydroxide (0.061 g, 2.57 munol) was added to methiy] 3-(butylamind)-5-
flaorobenzodte (0.289 g, 1.283 minol) in THF (8 ml) and water (2 ml) at 0°C. The resction”
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 SM HCl and -
extracted 3 times with EtOAc. The organic phase was dried over N4;SO,, filtéréd and
evaporated. 0:253 g of the title compound was obtained.

'H NMR (400 MHz, DMSO-ds)-8 ppmi 0.92 (1,3 H) 1. 32-145 (m, 2 H) 1.51 - 1. 62 (m 2
H)3 15 (t 2H)674(dd 1H)727(ddd 1 ) 7.48 (dd, 1 H) 10.20 (br. 5,1 H). - '

Step 3: 2-(Butylammo) 5-flu0ro—N-(2-methylbut 3-yn-2-yl)benzam|de
2-(Butylamino)-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
DIPEA (0 091 ml 0.521 mmol) in DCM 5 ml) were stirred at room temperature overmght
Some DCM was added and organic phase was washed with 1M HCI and 1M Na,CO;, dried
over N2;SOy, filtered and evaporated. The cride product was punﬁed by prcparatlve HPLC.
0. 037 g of the titlé compound was obtamed

'H NMR (400 MHz CDC13) ) ppm 0.95 (t, 3 H) 1.37 - 1.50 (m, 2 H) 1.56 - 1.69 (m, 2 H)
174(s 6H)239(s 1H)3 IO(t 2H)605(br s.; 1H)658 665(m 1H)700 707(m
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2H) 712 (br.5., 1 H.

EXAMPLE 50: 5-Iodo-2 (2-methoxyethylammo)-N-(2-methylbut-3-yn 2-yl)benzamlde
5:lodo-2-(2-methoxyethylamino)benzoic acid (0.100 g, 0. 311mmol) 1,1-
dlmethylpropargylannne (0.036 ml, 0.343 mmol), HOBt (0.046 g; 0.343 mmol), EDCI * - -
(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 IM N a2CO3, dried over Na,SOy, filtered and evaporated. The crude produqt was
punﬁed by preparative HPLC. 0.071 g of the title compound was obtained.
1HNMR(4OOMHZ CDCl3) 8 ppm 1.72 (s, 6H)238 (s, 1 H)3.26 - 3.33 (m, 2H) 3 37 (s 3
H)357(t 2H)608(br S, 1H)647 (d, 1 H)7.47 (dd, 1 H) 7.50 - 762(rn 2 H).

EXAMPLE 51: 5-Fluoro-2-(lsobutylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamxde

......

Methyl 2 chloro S-ﬂuoromcotmate (0 4 & 2 11 mmol) 1sobutylamme (1.258 ml, 12; 66 5
mmol) !and cthanol (4 ml) were heated by microwave irradiation at:160°C for 30 min. After
?qncent;ation to dryné,ss,. 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
s_odiur_n hydroxide (1.0 ml, 2.0 mmol) was added and it was heated at 50°C for 5 h. THF was
evaporated and residue was acidified with IM HCL. . Tﬁe solids were filtered off and dried
under reduced pressure. 0. 072 g of the txtle compound was obtained. . , |
1H NMR (400 MHz, DMSO-d¢) 8 ppm 0.91 (d, 6 H) 1.80 - 1.93 (m, 1 H) 3 26 (d 2 H) 7. 89
(dd lH)SO?(br S. 1H)829(d IH) 1335 (br s, IH) e e

Step 2: S-Fluoro-z-(lsobutylanuno)-N-(2-methylbut-3-yn-2-yl)mcotmarmde

5:Flugro-2- (1sobuty1ammo)mcommc -acid (0.072 g, 0.339 m«mOl) LI v
dlme'thylpropargylannne (0.037 ml, 0.373 mmol), HOBt (0;050 g, 0:373 mimol), EDCI i
(0.072 g, 0.373 mmol) and DIPEA (0,065 ml, 0.373 mmol) in DCM (5 ml) were stirred at
room temper'atixr'e overnight. Some DCM was added and organic phasé was washed with T™M
HCl and M N#;COs, dried over Na2804, filtered and evaporated. “The crude product was -
purified by flash chromatography. 0.080 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 5 ppm 0.98 (d, 6 H) 1.75 (s, 6 H) 1.92 (dquin, 1 H) 2.41 (s, 1
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H)326(dd 2H)595(br s., lH)728 732(m 1H)787(br s., 1H)811(d lH)
EXAMPLE 52: 5-Fluoro-2-(|sopentylanuno)-N-(2-methylbut-3-yn-2-yl)mcotmamlde

Step 1: 5-Fluoro-2-(isopentyl&mino)ni_cotinic acid

Metbyl 2-chloro-5-fluoronicotinate (0.266 g, 1.403 mmol), isoamylamine (0.980 ml, 8.42
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 mmel) 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 HCI. Solids were filtered off and dried under reduced pressure. 0.152 g of
the title compound was obtamed _ L . , . :
‘HNMR(400MHZ CDC13)5pme93 (d, 6H) 1. 48 1. 58 (m 2H) 1 70(m 1 H) 3.44 -
352(m2H)781 £7.99 (m, 2°H) 816 (d,’1 H). - " o

Step 2: 5-Fluoro-2- (lsopentylammo)-N-(Z-methylbut 3-yn-2-yl)mcotmam1de
5-Flioro-2- (xsopcntylarmno)mcotxmc acid (0.100 g, 0.442 minol); 1 l-dlmethylpropa:gyl-
amine (0.048 ml, 0.486 mmol), HOBt (0.066 g, 0.486 minol), EDCI (0.093 g, 0.486 mmnol)
and DIPEA (0.085 ml, 0.486 mmol) in DCM (5 ml) were stirréd at room témperatitte
ovérnight. Some DCM was added and organic phase was washed with IM HCl and 1M
Na3COs; dried over Na,SOy, filtered and evaporated. The crudé product was punﬁed by
flash’ chiromiatography. 0.081 g of the titlé compound was obtained. -

"H NMR (400 MHz, CDClL3) & ppm 0.94 (d, 6 H) 1.48 - 1.58 (m, 2 H) 1.65 - 1.76 (m, 7 H)

241 (s,1'H) 3.39 - 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; S-FIuoro-N-(Z-methylbut-S-yn-Z-yl) 2-(2-(tnﬂuoromethoxy)-

ethylammo)benzamlde

Step 1: S S'.-Dimethyl 0,0'-2 2'-oxybis(eth;1ne;2 1-diyl) dicarbonodithigate
Aqueous sodium hydroxide (50 %, 97.0'ml, 1844 mmol) was added slowlyto
diethyleneglycol (7.0 ml, 73.7 mmol) and tetrabutylammonium sulfate (50 %, 5 30 ml 4 61
mmol). 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



10

15

20

30

WO 2014/053694 PCT/FI2013/000034

64

stirfed for 4.5 h at ambient femperature. 20 ml of water was cautiously added and the
rmxture was strrred well. Phases were separated and water phase was extracted three times
wrth DCM. Comblned organic phases were washed 2 times with brine, dried over NagSO4,
filtered and evaporated The crude product was punﬁed by flash chromatography 15.07 g of
the title compound was obtained.

'H NMR (400 MHz, CDCls) § ppm 2.58 (s, 6 H) 3.86 - 3.90 (m, 4 H) 4.74 - 4.78 (m, 4 H).

Step 2: 1-(Trifluoromethoxy)-2-(2-(trifluoromethoxy)ethoxy)ethane

HF-pyridine complex (70 %, 45.5 ml, 1750 mmol) was added to 1,3-dibromo-5,5-
dimethylhydantoin (55.4 g, 194 mmol) in dry DCM (170 ml) at -78°C under N; atmosphere.
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 and reaction mixture was left to warm slowly 't foom
temperature The mixtire'was pouréd into-trushed ice and saturated with NaCl Aqueous |
saturated NaHSO; solutron was added untrl the colour changed to light yeHow folloWed by
phase separanon ‘Water phase was further extracted twice with DCM. Combinéd organic’’ '
phases wete washed with cold aqueous saturated NaHSO; and brlne drred over NaZSO4,
filtered and evaporated. The residue was purified by distillation. 3.874 g of the title:*
compound was obtamed

lH NMR (400 MHz CDC13) 8 ppm 3 73 3 78 (m 4 H) 4 09 4 13 (m 4 H)

Step 3: 2-(Trifluorométhoxy)ethyl trifluoromiethanesulfonate
1+(Trifluoromethoxy)-2-(2-(trifluoromethioxy)ethoxy)etharie (3.874 g, 16.00 mirhol), ™
trifluoromethanesulfonic anhydride (10.50 ml, 62:4 mmol) and triflic acid (0.382'mnl, 4:32
mmol) were heated for 2 days at 60°C uhdef'N, atmosphere. The volatiles were removéd
under reduced pressure and the residue was dtssoIved in DCM and washed with water. The
orgamc phase was dried over NaZSO4, filtered and evaporated The residue was purtﬁed by
distillation. 4.222 g of the title compound was obtained. e '

{ NMR (400 MKz, CDCl3) 8 ppm 4.25 - 431 (m, 2 H) 4.67 - 472 (i, 2 H). *

Step 4: 5-Fluoro-2-(2-(trifluoromethoxy)ethylamino)benzoic acid.
2-Amino-5-fluorobenzoic acid (0.100 g, 0.645 mmo]) and tnethylamme (. 180 ml, I.289
mmol): were added to 2- (trrﬂuoromethoxy)ethyl trifluofométhanesulfonaté (0376 g, 1 289

mmol) in THF (10 ml) under N, atmosphere. The mixture was stirred at room temperature
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Qver,wéekend after-which 0.100 g (0.343 mmol) of 2-(trifluoromethoxy)ethyltrifluoro-
methanesulfonate was added and reaction mixture was heated at 4O?C',f01; 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 Na,SO,, filtered agdcvapoi-a:tcd‘ The residue
was purified by flash chromatography to give 2-(trifluoromethoxy)ethyl-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 IM HCL The solids was filtered
off and dried under reduced pressure. 0.073 g of the title compound was obtained.

1H 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) 4

[ T B e L

Step 5; S-FIuoro-N-(2-methylbut-3-yn-2-yl) 2 (2 (trlﬂuommethbxy)ethylammo)- :
benZzamide G i - . T o P
5-Fluom;z-(2-(triﬂilor6me‘thc‘>xy)emy1mi‘no)b‘er'fzoié-'acid' (0.075'g, 0.281 mmol), ;1=
dimethylpropargylamine (0.032 mil, 0.309 minol), HOBt (0.042 g, 0.309 mmol), EDEI "
{0.059 g, 0.309 mimol) and DIPEA (0.054 mi, 0.486 mmol) in DCM (5 ml) were stirred at -
roori teriiperature overnight. Some DCM was added and orgénic phase was washed with TM
HCI and 1M NazCOs, dried over Na,SO,, filtered and evaporated: The crude product was
purified by flash chromatography. 0.045 g of the title ébmpour‘id was obtained.

'H NMR (400 MHz, CDCls) 8 ppm.1.74 (5, 6 H) 239 (s, 1 H) 3.49 (q, 2 H) 4.10°t, 2 Hy
6.07 (br. s., 1 H) 6.65 (da, 1H)7.02-7.12 (m, 2H) 7.32- 742 (m, 1 H),

EXAMPLE 54 5.Fluoro-N. -(2-methylbut-3-yn-Z-yl)-Z-(4 4,4- tnfluorobutylamiho)-

benzamnde

Step 1: S-Fluoro-z (4 4 4-tnfluorobutylammo)benz01c acld o o :
4,4 ,4-Trifluorobutyraldehyde (0.305 ml, 2.90 mmol) and mﬂuoroacctlc acid (0 215 ml, 2.90
mmol) were added to Z;anuanjzfﬂuorobcnzo,xc acid (0.3 g, 1.934 mmol) in dry DCM (5 ml)
at-0°C. Sodium triacetoxy borohydride (0:615 g, 2.90 mmol) was added and the mixture was
stlrred at room temperature for 2 h. Reactlon was quenched with 10 ml of water and

resultmg layers were separatcd Orgamc ‘phase.was washed with 1M Na,COs and brine, .
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dried over Na,SOy, filtered and evaporated. The crude product was purified by flash :
chromatography 0.299 g of the title compound was obtained. . ' : '_ ‘ -
'H NMR (400 MHz, CDCls) 6 ppm 1.91 -2.01 (m, 2 H)2.16 - 2.31-(m, 2 H) 3.31.(t,2H)
6.64 (dd; 1 H)7.19 (ddd, 1 H) 7. 68 (dd, 1 H)..

Steb 2: S-Fluoi‘o-N-(2-methylbut-3-yn-2-yl)-2-(4,4,4-triﬂuorobutylamino)benzamide
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 mhol), 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

HCI and 1M NayCOs, dried over Na,SOy, filtered and evaporated. The crude product was

purified by prepatative HPLC. 0.078 g of the title compound wis obtained. *
' NMR (400 MHz, CDCL3) 8 ppm 1.73(s, 6 H) 1:84 - 1:96 (m, 2 H) 2.12 - 2.28 (m, 2 H)

240(s 1H)321(t2H)603(brs 1H)656 6.65 (m, 1 H) 7.00 - 709(m 2H)712-
747(m1H) ' ' ‘ L '

EXAMPLE 55: 3,5-Difluoro-N -(2-methylbut 3-yn-2-yl)-2 (3 3 3-trlﬂuoropropylannno)-

benzan‘ude S

Step 1 3 5-D1ﬂuoro-2 (3 3 3-tr|flu0r0propylammo)benzonc acnd P

33,3 Trlﬂuoropropanal (0.224 ml, 2.60 mmol) and trifluoroacetic acxd (0 193 mI 2. 60 :
mmol) were added to 2-amino-3,5-difluorobenzoic acxd (0.3 g, 1.733 mmol) in dry DCM 5
ml) at 0°C. Sodxum triacetoxy borohydride (0.551 g, 2.60 mmo}) was added and the mixture
was stu'red at room tcmperature for 2 h. Reaction was quenched with 10.ml of water and -
resultmg layers were separated Organic phase was washed with. 1M Na,COj3 and brme,
-dned over Na,S0, filtered and evaporated. The crude product was purified by flash |
chromatography 0.414 g of the title compound was obtained.

lH NMR (400 MHz CDCls) 8 ppm 2. 36 250 (m 2 H) 3.67 (td 2 H) 7.04 (ddd TH)7.55

(ddd 1 H)

Stép 2 3 S-Dlﬂuoro-N-(Z-methylbut 3-yn-2-yl) 2-(33 3-tnﬂuoropropylanuno)-
benzamide ' o B L
3, S-Dlﬂuoro 2- (3 3,3- mﬂuoropropylatmno)benzmc acid (0.100 g, 0:372 mmol) 1,1¢ 0
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di;nethylptopargylanﬁne (0.043 ml, 0.409 mmol), HOBt (0.055 g, 0.409 mmol), EDCI
(0.078 g, 0.409 mmol) 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 wz;s washed with IM
HCI and 1M Na,CO:;, dried over Na;SOs, filtered and evaporated. The crude product was
purified by preparative HPLC. 0.084 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & 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-Difluoroethylamino)-N-(2-methylbut-3-yn-2-yl)-5-

(trifluoromethylnicotinamide

Step 1: 2-(2 2-Diﬂu6roethylamino)-5 (trifluoromethylnicotinic acid .

2-Chloro;5- (tnﬂuoromethyl)pyndme- -carboxylic. ¢ acxd 0.3 8 1.330 mmol), 22- .,
dxfluoroethylarmne (0.159 ml, 2. 261 ‘mmol), copper powder (5:1 mg, 0. 080 mmol), copper(D
p:o_nydg (9.5-mg, 0.067 mmol), potassium carbonate (0.221 g, 1.596 mmol) and dry DMF (1
rnl) wereihqated by microwave, inqdia}tiokﬁ at 150°C for 1 h. Some EtOAc was added and the
organic phase was washed 2 times with 0.5M citric acid, dried over Na;SQ, filtered and |,
‘evéporated. The crude product was purified by flash chromatography. 0.164 g of the title
c.om[‘Joun.d was obtained. |

'H NMR (400 MHz, MeOD) § ppem 3.99 (td, 2 H) 5:88 - 6.23 (mi, 'H) 8.37 (dd, 1 H) 8.50 -
8.55 (m, 1 H). '

Step 2: 2-(3, 2-Dxﬂuoroethylammo)-N-(Z-methylbut-3-yn—2-yl)—5-
(trifluoromethylnicotinamide . :
2-(2, 2-D1fluoroethylammo) 5- (trlﬂuoromethyl)mcotmlc acid (0 164 g, O 607 mmol) 1,1
dlmethylpropargylaﬁune (0.070 ml, 0.668 mmol), HOBt.(0.090 g, 0.668 mmol), EDCI
(0:128 g, 0.668 mmol) and DIPEA (0116 ml, 0.668' mmol) in DCM (5 ml) were stirréd at
room ter‘ripe’rat"ure for 2.5 h. Some DCM was added and organic phase was washed with 1M~
HCl and 1M Na;COs, dried over Na,SOy, fiitered and evaporated. The crude product was
purified by preparative HPLC. 0.059 g of the title compound was obtained.

'H NMR (400 MHz, CDCls) 8 ppm 1.76 (s, 6 H) 2.43 (s, 1 H) 3.91 (tdd, 2 H)'5.78 622

(m, 2 H) 7.70 (d, | H) 8.44 (dd, 1 H) 8.75 (br. 5., 1 H).
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EXAMPLE 57: 2-(2,2-Difluoropropylamino)-5-fluoro-N-(2-methylbut-3-yn-2-

yDnicotinamide -

Step ll: 2-(Z,Z-ﬁiﬂuoropropylamino)-S-ﬂﬁororiicdtinic acid
2-Chloro-5-fluoropyridine-3-carboxylic acid (0.3 g, 1.709 mmol); 2,2-difluoropropylamine
hydrochloride (0.225 g, 1.709 mmol), copper powder (6.5 mg, 0.103 mmol), copper(l)
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
0.5M citric acid, dried over Na,SOy, filtered and evaporated. The crude product was purified
by flash chromatography. 0.076 g of the title compound was-obtained.
1HNMR(400MHZ MeOD)Sppm 1.62 (t, 3 H) 3.99 (t, 2 H) 7.98 (dd, 1 H)8.19 (4, 1 H).

Step 2: 2 @, 2-leluoropropylammo) 5-fluor0-N—(2-methylbut-3-yn-2-yl)mcotmamlde
2- -(2, 2-D1ﬂuoropropylannno) -5-fluoronicotinic acid (0. 076 g, 0325 mmot), 1,1=- 7
dxmethylpropargylamme (0.038 ml, 0.357 mmol), HOBt (0.048 g,'0.357 thmol), EDCI
(0.068 g, 0.357 mmol) and DIPEA (0.062 ml, 0.357 mmol) in DCM (5 tnl) were stirted 4t -

* toom temperature for 2.5 h. Some DCM was addéd and organic phase was washed with 1M

HCl and 1M N2,CO;; dried over Na,SOy, filtered and evaporated. The crude product was
purified by preparatxve HPLC. 0.061 g of the title compound Wwas obtained. - ‘
"H NMR (400 MHz, CDC13) Sppm 1. 62 (t 3H)1.75(, 6 H) 2. 42 (s, 1'H) 3. 94 (td, 2 H)
599(brs 1H)734(dd1H)807 815(m 2H) '

EXAMPLE 58 2 (3 3-leluoropropylammo)-N-(Z-methylbut-3-yn-2-yl)-5-
(trlﬂuoromethyl)mcotmamlde EEREEE
Step 1: 2-(3 3.-Diﬂuorop.ropylamino)-5-(triﬂuoromethyl)nico.tinic acid - -
2-Chloro-5-(triflugromethyl)pyridine-3-carboxylic acid (0.12 g, 0.532 mmol) 33- .
difluoropropan-1-amine hydrochloride (0.117 g, 0.532 mmol), copper powder (2.0 mg,
0.032 mmol), copper(l) bromide (3.8 mg, 0.027 mmol), potassium carbonate (0.162 g 1.170
mmol) and dry DMF (1.mly were heated by microwave irradiation at 150°C for:1 h. Some
EtOAc was, added and organic phase was ‘washed 2 times with 0.5M c1tr1c acid, dried gver
Na;S0,, 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) & ppm 2.16 - 2.26 (m, 2 H).3.73 (t 2H)5.76 - 6.11 (m, 1 H)
834(dd 1 H) 8.45 - 8.4% (m, 1 H).

Step 2 2-(3 3-Dlﬂuoropropylammo)-N-(2-methylbut-3-yn-2-yl)-5 (trlﬂuoromethyl)-
nicotinamide

2-(3,3-Difluoropropylamino)-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

HCI and IM Na,COs, dried over Na,SOy, filtered and evaporated. The crude product was

purified by 'preparative HPLC. 0.030 g of the title compound was obtained.

'H'NMR (400 MHz, CDCls) 8 ppm 1.75 (s, 6 H) 2.13 - 2.28 (m, 2 H) 2.43 (s, 1 H) 3.70 (q,
2H) 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: SéChIOro-2i(2;2-diﬂuoropropylamino)-Ni(Z-fﬁethylbﬁr-B-yn-Z-" i

yi)"ni'cbfiha‘xhide
Step 1: 5-Chloro-2 (2 2-d1ﬂuoropropylammo)mcotlmc acid , .

2 5-chhloromcot1mc acid (0.3 g, 1.564 mmol), 2. 2-d1ﬂuoropropylamme hydrochlonde
(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) anddry DMF (2:ml) were heated
by microwave _irradiation at 140°C-for 30 min. 0.10 g (01760 mmol) of 2,2- .
oiﬂuoropropylanﬁne hydrochloride and 1 ml of DMF was added and microwave jrradiation -
was continued for 1h 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 ac1d dried over Na;SOy, filtered and evaporated.
The crude product was punﬁed by flash chromatography 0.061 g of the title cornpound was

obtained.

'H NMR (400 MHz, CDCl;) & 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-diﬂuoropropylamiho);N-(Z-methylbut#3-yn'-Zf-‘yl)nic'otinamide
5.Chloro-2-(2,2-difluoropropylamino)nicotinic acid (0.061 g, 0:243 mmol), 1,15
dimethylpropargylamine (0.028 ml, 0.268 mmol), HOBt (0.036 g, 0.268 mmol), EDCI -: -
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(0.051 g,0.268 mmol) and DIPEA (0.047 ml, 0.268 mmol) in DEM (5 ml) were stirred at
room temperature overnight.-.Some DCM was added and the organic phase was washed with
IM HCI and 1M Na,COs, dried over Na2SO4, filtered and evaporated. The crude product
was. purified by preparative HPLC. 0.015 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 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-Chloro-2-(3,3-difluoropropylamino)-N-(2-methylbut-3-yn-2-

yDnicotinamide

Step 1: 5-Chloro-2-(3,3-difluoropropylamino)nicotinic acid

2,5; Dxchloromcotlmc acid (0. 166 g, 0:867 mmiol), 3,3-difluoroprepan-1- amme
hydrochlorxde (O 190 g, 0.867 mmol), copper powder (3.3 mg, 0 052 mmol) copper(I)
brormde (6.2 mg, 0.043 mmol), potassium carbonate (0.263 g, 1 906 mmol) and dry DMF (2
ml) were heated by, microwave- irradiation at 170°C for 2 h. Some EtOAc was added and
orgamc phase was washed 2 txmes with 0 SM cxtnc acid, dried over Na2804, ﬁltered and
evaporated. The crude product was purlfxed by flash chromatography. 0.029 g of the title
compound was obtained.

'H NMR (400 MHz, CDCls) § ppm 2.20 (ttd, 2 H) 3.68 (t, 2 H) 5.75 - 6.17 (m, 1 H) 8.13 (d,
1H)8.21(d, 1 H).

Step 2: 5-Chloro-2-(3,3-difluoropropylaimino)-N-(2-methylbut-3-yn-2-yDnicotinamide
§-Chioro-2:(3,3-difluoropropylamino)nicotinic ‘acid (0.029 g, 0116 mmol), 1,1- -

dimethylpropargyldrhine (0.013 ml, 0.127 mmol),'HOBt (6:017 g 0:127 mmol), EDCI

(0.024 g,0.127 mmol) and DIPEA (0.022 ml, 0.127 mingl) in DCM (5 ml) were stirtéd at -
foom temperatiire overnight. Seme DCM was added and the organic phase was washed with
1M HCI and 1M Na,COs, dried over Na,SO,, filtered and evapo'rated. The crude product
was purified by preparative HPLC. 0.015 g of the title compound was obtained. '

'H NMR (400 MHz, CDCl) & ppm 1.74 (s, 6 H) 2.18 (ttd, 2 H) 2.42 (s, 1 H) 3.63 (td 2 H)
5.75 - 613(m 2H)749(dd1H)808 8.24 (m, 2 H). '

EXAMPLE 61: 4 5-Dxﬂuoro-N-(Z-methylbut-3-yn-2-yl)-2 (neopentylammo) benzamlde

Step 1 4, 5-D1fluoro-2 (neopentylammo)benzonc acid



10

15

20

25

30

WO 2014/053694 PCT/F12013/000034

71

4,5-Difluoroanthranilic acid (0.5 g, 2.89 mmol) and 1 ,2-dichloroethane (10 ml) were cooled
down to 0°C. Tnmethylacetaldehyde (0.329 mli, 3.03 mmol) and acetic acid, glacxal ©. 413
ml 7. 22 mmol) were added slowly Sodlum triacetoxy borohydnde (1 224 g, 5 78 mmol) )
was added and the reaction rm:gturf: was stirred at room temperature ovcm1gh;. The reaction
mixture was cooled down to 0°C, DCM was added and tﬁe organic phase was washed with
water. The organic phase was extracted with 1M Na,CO; and brine. The basic water phases
were combined and acidified with HCI. 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 tltle ‘compound.

lHNMR(4OOMHz CDC13 -d) & ppm l 04 (s 9H)292 (s 2H)632 6 53 (m 1H)7.77
(m 2 H)

LN

Step 2: 4, 5-D1ﬂuoro-N-(2-methylbut-3-yn-2-yl)-2-(neopentyl‘amlno)benzamxdé s
4,5-Difluorg-2- (neopentylanuno)benzom acid (100 mg, 0. 411 mmol) DCM (3 ml); EDCI
(95 mg; 0.493 mmol)? HOBt (27.8 mg; 0.206 mmol), DIPEA (0.143'ml, 0.822 mmol) and-
1,1-dimethylpropargylarhine (0:048 ml, 0.452 mmol) weré stirred at robm temperatiire
overnight. The réaction mixturé was washed twice with 1M N4OH and once with 1M HCL.
The organic phase was dried and evaporated to dryness. The product was punfxed by flash
chromatography to yield 80 mg of the title compound ' ‘

N NMR (400 MHz, CDCl3-d) 8 ppm 0.93 - .1.06 (m,9H) 1.73 (s, 6 H) 2.38 (s, 1 H) 2.84
(a, 2 H) 5.74-5.99 (m, 1 H) 6.42 (dd, 1 H) 7.04- 7.18 (m, 1 H) 7.56 (br. s, 1 H)." "’

EXAMPLE 62: 4 S Dlﬂuoro-Z (1sobutylammo)-N-(2-methylbut-3-yn-2-yl)benzamlde

~Step 1 4 5-D1ﬂuoro-2 (lsobutylanuno)benzmc acid . ' LN

4,5-Difluoroanthranilic acid- (0.5 g, 2.89 mmol) and 1 2—chchloroethane (10 ml) ‘were cooled

down to 0°C. Isobutyraldehyde (0.277 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 stirred at room temperature overnight. The reaction
mixture was cooled down to 0°C, DCM was adde.d and the organic phase was washed with
water. The organic phase was extracted with 1M Na,COj; and brine. The basic water phases
were combined and acidified with HCI. The acidic water phase was extracted twice with

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, CDCl3-d) 8 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,S-Diﬂuoro-z-'(isobut}lamino)-N-(2—methylbut-3-yh-2-yl)behzamide
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), DIPEA (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 1M NaOH and once with 1M HCL.
The organic phase was dried and evaporated to dryness. The product was purified by flash
chromatography to yield 87 mg of the title compound.

'H NMR (400 MHz, CDCl5-d) 8 ppm 0.93 - 1.05 (s, 6 H) 1.73 (s, 6 H) 1.92 (dt, 1 H) 2.39 (s,
TH) 2.87 (dd, 2H) 5.88 (br. 5., 1 H) 6:28 - 6.48 (m; 1 H) 7.03 -'7.20 (m, | H) 7.60 (br. ., 1
-H)?‘ T : :

EXAMPLE 63: 4 S-Dnﬂuoro-N-(Z-methylbut 3-yn-2-yl)-2-(propylam|no)benzamlde
I 1 i S -
Step 1 2-Ammo-4 S- dlfluoro-N-(Z methylbut-3-yn-2-yl)benzannde o

4, 5—D1ﬂuoroa.nthramhc 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 1M NaOH and once with 1M HCL

The organic-phase was-dried and evaporated to dryness.. The product was purified by flash .
chromatography to yield 64 mg of the title compound | N :

lH NMR (400.MHz, CDCl3-d) & ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 5.52 (br. s., 2 H) 591 (br
S. IH)644(dd 1H)7 11 (dd 1H)

Step 2: 4, 5 leluoro-N-(2-methylbut-3-yn-2-yl) -2- (propylammo)benzamxde
2-Ammo-4,5—dlﬂuoro-N-(2-methylbut~‘3-yn-2—yl)benzarmde (64 mg, 0.269 mmol) and 1,2-
dichloroethane (5 ml) were cooled down to 0°C. Propionaldehyde (0.021 ml, 0.282 r‘mriol)
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 stifred at room

temperature overnight. The reaction mixture was cooled down to 0°C and the mixfure was
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washed with water, IM Na,COs and brine. The organic phase was dried and evaporated to
dryness. The product was punfled by flash chromatography to yxeld 44 mg of the txtle
compound. ‘ _
lH NMR (400 MHz, CDCi;-d) & ppm 1.00 (t, 3 H) 1.61 - 1.70 (m, 2 H) 1.73‘ (s;_ 6 H) 239 (s,
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)-N-(Z-methylbut-3-yn-2-yl»)benzamide

Step 1: 2-Ammo-N-(2-methylbut-3-yn-2-yl)benzamlde

Anthranilic acid (100 mg, 0.729 mmel), 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 -
(0.084 -nﬂ,.Q.SOZ mmol) were stirred at room temperature overnight. The reaction mixture,
was, washed twice with 1M NaOH and once with 1M HCl - The organic phase was dried and
evaporated to dryness. The product was punﬁed by ﬂash chromatography to yield 69 mg of

the title. compound. e o R

'H NMR (400 MHz, CDClg-d) 8ppm169 182 (s 6H)238 (S,lH)553 (br S., 2H)608
(brs 1H)657 6.72 (m, 2 H) 7.16 - 730(m 2H)

Step 2: 2- (Butylammo)-N-(2-methylbut-3-yn-2-yl)benzanude
2~'Ammo-N-(2-methylbut-3—yn;2-yl)benzarmde (69 mg, ‘0.341 mmol) and 1,2-dichloroethane
(5'mil) Wete cooled down to 0°C. Buityraldehyde (0.032 ml, 0.358 mmol) and adefic-dcid,
gldcial (0.049 mli, 0.853mmol) were added slowly. Sodium triacetoxy borohydride (145 mg,

0.682 mmol) was added and the reaction mixtare was stirred at rfoom temperature overnight.

The reaction mixture was cooled down to.0°C ‘and the mixture was washed with water, 1M

N32C03 ‘and brine.-The organic phase was dried and evaporated to dryness. The product was
purified by flash chromatography to yield 58 mg ofthe title compound. I
'H NMR (400 MHz, CDCls-d) & ppm 0.95 (t, 3:H) 1.44 (dg, 2 H) 1.59 - 1.69 (m, 2 H) 1.73 -
(s, 6H)238(s 1 H) 3.13 (td, 2 H) 6.06 (br.s., 1H)654(td 1H)6.67(d, 1 H)7.27-7.31
(m, 2H)742 7.58 (m, 1 H).

EXAMPLE 65: 2-(Ethylalmno)-4 5-dlﬂuoro—N—(Z-methylbut-3 yn-2—yl)benzamlde

2- Ammo—4 5-d1ﬂuoro-N—(2 methylbut— -yn- 2 yl)benzarmde (100 mg, 0. 420 mmol) and 1,2-
dlchloroethane (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 tnacetoxy
borohydnde (178 mg, 0.840 mmol) was added and the reaction mixture was snrred at room
temperature overnight. The reaction mixture was cooled down to O°C and the m1xture was
washed with water, 1M Na,CO; and brine. The organic phase was dned and evaporated to
dryness. The product was purified by preparative HPLC to yleld 69 mg of the title
compound.

'H NMR (400 MHz, CDCl;-d) & ppm-i.28 (t,3H) 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-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)-

benzamide

Step 1: 4 S-Diﬂnoro-N-(2,-methylbut-3-yn,-2-yl)-2-(3,3,3-triﬂuoropropylamino)» R
benzamlde : : : . e
4 5-D1ﬂuoroanthramhc acid- (5 g, 28 9 mmol) and dlchloromethane a5 ml) were cooled
down to 0°C. 3,3,3- Tnﬂuoropropanal (3 73 ml /43.3 mmol) and acetic acid, glacial (4.13 ml,
72.2 mmol) were added slowly. Sodium triacetoxy borohydride (12.24 g, 57.8 mmol) was
added and the reaction mixture was stirred at room temperature for four hours. The reaction
rmxture was washed three times with water. The organic phase | was dned and evaporated to
dryness to yield 7.64 g of the title compound

LC/MS [M+1} 270.1 - T

Step 2: 4 5- Dlﬂuoro-N-(2-methylbut-3-yn-2-yl)-2-(3 3 3-tnfluoropropylarmno)

benzamide -

4,5-Difluoro-2-(3,3,3-trifluoropropylamino)benzoic acid (7.64.g, 28.4 mmol),
dichloromethane (100 mt), EDCI (6.53 g, 34.1 minol), HOBt (3.84 g, 28.4 mmol,), DIPEA
(12.36 ml, 71.0 mmol) and 1,1-dimethylpropatgylamire (3.88-ml, 36.9 mmol) were stirred

at'room temperature over night. The reaction mixture was washed twice with 1M NaOH and

1M HCI and once with water. The organic phase was dried and evaporated to dryness. The

product was crystallised from.isopropanol/heptane mixture to yield 5.58 g of the title

compound.
'H NMR (400 MHz, CDCl-d) & ppm 1.68 -'1.78 (m, 6 H) 2.35 - 2.52 (m, 2 H) 2.40 (s, 1H)
3.39 (td, 2 H) 5.90 (br. 5., 1 H) 6.41 (dd, 1 H) 7.16 (dd, 1 H) 7.75 (br. s, 1 H).



10

15

20

25

30

WO 2014/053694 PCT/F12013/000034

75

EXAMPLE 67: 4,5-Difluoro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide

2-Armno-4 S-dlﬂuoro-N (2- methylbut—3-yn-2—yl)benzamlde (100 mg, 0.420 mmol) and 1 2"
dlchloroethane & ml) were cooled down to O°C Acetone (0.037 ml, 0. 504 mmol) and acetlc
acid, glacnal (0.072 m], 1. 259mmol) were added slowly. Sodium triacetoxy borohydride (356
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
pu‘r‘iﬁed by preparative HPLC to yield 15 mg of the title compound.

'H NMR (400 MHz, CDCls-d) O ppm 1.23 (d, 6 H)1.73 (s, 6 H) 2.39 (s, 1 H) 3.51(dg, 1 H)
589(br s., 1H)642(dd 1H)7 12(dd 1H)740(d lH)

Vot L T T e e s

EXAMPLE 68 N-(3 S-Dlmethylhex-l-yn-3-yl) 4 5-d1fluoro-2 (lsobutylammo)-

benzanude

Step 1 3-Chloro-3 S-dlmethylhex-l-yne E . C
Copper(I) chloride (3.14 g, 31.7 mmol, calcium chloride anhydrous (4 40 g 39. 6 mmol) and
copper-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-1-hexyn-3-ol (11.64 ml, 79.mmo})
was added slowly and the reae.t_ion mixture was stirred at 0°C for two hours. The layers were
's,epar!ate.d and the product phase was washed twice with SM HCI and once with water. The
prodnct was vacyum distilledto yield 7. 72 :4 of the title compound. :

'H NMR (400 MHZ, CDC13-d) o ppm 1.04 (dd 6 H) 1.77 - 1.96. (m 5 H) 1.97-2.11 (m, 1
H)265(s,1H) : B . '

Step 2: 3,5-Dimethylhex-1-yn-3-amine hydrochloride

Tron(fl) chloride (0.086 g, 0:532 fimol) was added to cold (-78°C) liquid ammonia (ca 25

'ml).. More ammonia (¢a 60 m}) was added and sodium (1.285 g, 55.9 mmol) was added
carefully in small piéces. The reaction mixture was stirred at -78°C for 15 minutes and 3-

chloro-3,5-dimethylhex-1-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) 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 sepatated and the water phase was extracted with diethyl ether. *



10

15

20

25

WO 2014/053694 PCT/F12013/600034

76

The organic phases were combined, washed twice with water, dried over Na2804 and
evaporated to dryness. 10% HCVEtOAc (32.3 ml, 80 mmol) was added to evaporatxon
residue, the mixture was stirred for a whlle and evaporated to dryness The evaporation
resxdue was triturated with dxethyl ether and the solid precipitate was ﬁltered and drled ina
vacuum oven at 40°C overmght to yield 6.15 g of the title compound.

'H NMR (400 MHz, CDCls-d) & ppm 1.05 (t, 6 H) 1.71 (s, 3 H) 1.72 - 2.03 (m, 3 H) 2.64 (s,
1 H).

Step 3: N-(3,5-Dimethylhex-1-yn—3-yl)-4;5-diﬂuoro-2-(isobutylamino)benzamide
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), DIPEA (0.228 ml, 1.309 mmol) and
3;5-dimethyfﬁex—1 -yn-3-amine’ h'ydrochloridé (92 mg, 0.567 mmol) were stirred at room
ternperatufe overnight. The reaction mixture was washed twice with IM NaOH and once.
with IM HCI The organic phaée vx;as dried and evaporated to dryness. The product \ 'Was}
punﬁed at ﬁrst by flash chromatovraphy and ﬁnally by preparatlve HPLC to yleld 81 mg of
the title compound ' Co ' '

'H NMR (400 MHz, CDCls-d) 8 ppm 0.93 - 1.07 (m, 12 H) 1.68 - 1.81 (m, 4 H) 1.93 (&, 2

-H) 2.10(dd, 1 H) 2.43 (s, 1 H) 2.87 (dd, 2H)588(s 1 H) 6.39 (dd, 1 H) 7.09 (dd, 1 H)

743 757(m,1H)

EXAMPLE 69: N-(3,4- Dnmethylpent-I-yn-3—yl)~4 5-dlflubro-z-(lsobutylammo)-

benzatmde

Step 1: 3-Chloro-3 4- dlmethylpent-l-yne

Copper(I) chloride (3.32 g; 33.5 mmol, calcium chloride anhydrous (4 65 g, 41 9 mmol) and
copper-tin alloy (40 mg, 84 mmol) were cooled down to 0°C and cold cone. hydxogen ,
chloride (35.4 ml, 419 mmol) was added. 3,5-Dimethyl-1-pentyn-3-ol (11.49 ml, 84 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
prodnct was vacuum distilled to yield 7.25 g of the title compound.

'H NMR'(400 MHz, CDC13—LZ") ) pp.m 1.13(dd, 6 H) 1.81 (s, 3 H) 2.06 (dt, 1 H) 2.64 (s, |
H) c i . . : . LR



10

15

29

25

30

WO 2014/053694 PCT/FI12013/000034

77

Step 2: 3,4-Dimethylpent-1-yn-3-amine hydrochloride

Iron(HI) chloride (0.089 g, 0.551 mmol) was added to cold (-78°C) liquid ammonia (ca 25
ml). More amronia (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-
chloro-3,4-dimethylpent-1-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 dlethyl ether.
The orgamc phases were combined, washed twice with water dr1ed over Na,SO, and .
evaporated to dryness 10% HCl/EtOAc (32 3 ml 80 mmol) was added to evaporation :
resxdue the rmxture was surred for a whﬂe and evaporated to dryness The evaporatton
resxdue was tnturated thh dxethyl ether and the solid precxpltate was ﬁltered and drled ina
vacuum oven at 40°C ovemxght to yxeld 6 15 g of the txtle compound .

’HNMR(400MHZ MeOD-d) 5ppm1 13 (dd 6H) 1 61(s,3H)205 (m 1}{)331 (s L
H.)- o

Step 3:-Na(3,4-Dimethylpent;1;y’n-s-yl)-4,5"-diﬂuoro-2t('is'obut'y1‘amixio)benzamidé
4,5-Difluoro-2-(isobutylamino)benzoic acid (100 mg, 0.436'mmoly, DCM (3 ml), EDCI
(100 mg, 0.524 mmol), HOBt (29.5 mg, 0.218 mmiol), DIPEA (0:228 ml, 1,309 mriol) and
3,4-dimethylpent-1-yn-3-amine hydrochloride (84 mg, 0.567 mmol) were stirted at room
temperature overnight. The reaction mixture was washed twice with 1M NaOH and once
with M HCl ‘The orgamc ‘phasé wds driéd and evaporated to dryness. The product was
purified by | flash chromatography to yxeld 86 mg of the title compound.

'H'NMR (400 MHz, CDCl3-d) 8 ppin 0.92- 1.14 {m, 12 H) 1.71 (d, 3 H) 1.85 - 2 02 (m,
H)2.41:(s, L H) 2.54 (m, 1 H) 2.81 - 2.94 (m, 2 H) 5.87 (br. 5., 1 H) 631 - 6.49 (m, 1 H)

7.02,-7.20 (m, 1 H) 7.48 (br. s., 1 H).
EX’AMPL‘E?O: 4,5-Difluore-2-(isobutylamino)-N-(3-methylhex-1-yn-3-yl)benzamide

Step 1 3-Chloro-3-methylhex-1-yne : . _ :
Copper(I) chloride (3.53 g, 35.7 mmol, calcium chloride anhydrous “4. 95 g, 44.6 mmol) and
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-1-hexyn-3-oi (1 1.19.ml, 89 mmol) vues
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 5SM HCl and once with water. The .
product was vacuum distilled to yield 7.24 g of the title compound.

'H NMR (400 MHz, CDCls-d) & 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-1-yn-3-amine hydrochloride

Iron(TI) 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
carefully in small pieces. The reaction mixture was stirred at -78°C for 15 minutes and 3-
¢hloro-3-methylhex-1-yne (7.2 g, 55.1 mmol) i diéthyl ether (20 ml) was added sl6wly. The
reactiori mixtute 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 minittes. The
layers were separated and the water phase was extracted with diethyl ether. The organi¢
phases were combined, washed twice with water, dried over Na,SO, and evaporated to
dryness. 10% HCV/EtOAc (33.5 ml, 83 mmol) was added to evaporation residue, the mixture
was stxrred for a whxle and evaporated to dryness The evaporatxon resxdue was triturated
w1th d1ethy1 ether and the SOlld prempltate was ﬁltered and dmed ina vacuum oveln at 40°C
overmght to yxeld 6.32 g of the title compound . ‘

lH NMR (400MHz MeOD—d) 8ppm 1 04 (t 3H)1.52- 1 65 (m 5 H) 1 71 1 93 (m 2H)

330(s IH)

'Step 3:4,5- Dlﬂuoro-2-(nsobutylamxno)-N-(3-methylhex-1-yn-3-yl)benzanude

4 5- Dxfluoro-2 (Lsobutylammo)benzmc 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
3.methylhex-1-yn-3-amine hydrochloride (84 mg, 0.567 mmol) were stirred at room
temperature overnight. The reaction mixture' was washed twice with 1M 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. B
1HNMR(4OOMHz CDCls-d) 0 ppin'0:94 - 1.03 (m, 9 H) 1.45 - 1.59 (m, 2H) 1 72 (s,3H)
v1-.76 -1.98 (m, 2 H) 2.10 (m, 1 H) 2:40 (s, 1 H) 2.87 (dd, 2 H) 5.83 (s, 1H)6.39(dd, 1H)
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7.11 (dd, 1 H)7.51 (d, 1 H).

EXAMPLE 71: 4-Fluoro-N-(2—methylbut-3-yn-2-yl) 2-(3,3 3-tr1fluoropropylammo)

benzamlde

Step 1: 4-F luoro-2-(3,3,3-trifluoropropylamino)benzoic acid

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-Triﬂuoropr6panal (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 miixture 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

dryneés to yield to yield 172 mg of the title compound. :
'H NMR (400 MHz, CDCl;-d)'§ ppm 2.39- 2.55 (m, 2 H) 3 50 (m 2H)6.24-6. 45 (m 2
H)788 806(m 2 H).

'Step 2 4-Fluoro-N-(2-methylbut 3-yn-2—yl) 24(3,3 3—tr1ﬂuoropropylam|no)benzamlde

4-F1u'oro—2-(3,3‘,3~tr1ﬂuoropropylarmno)benzoxc acid (170 mg, 0.677 mmol), DCM (3 ml),

EDCI'(156 mg, 0.812 mmol); HOBt (91 ing, 0.677 mmol), DIPEA (0.236 ml, 1.354 mmol)"
and 1, 1-dimethylpropargylariifié (0.093 'ml, 0.880 mimol) were stirred at room teimpetature

overhight. The reaction mixturé was washed once with 1M NaOH ‘and once with TM HCL.
The organic phase was dried and evaporated todryness. The product was purified at first by
flash chromatography and finally by preparativé HPLC to yield 59 mg of the titlé compound.
1HNMR(400MHZ CDCI3 d)8ppm 1.73 (s 6H)239(s 1H)240 2.54 (m 2H)3 34 -
350(m 2H)598(br s., 1 H)6.23 - 639(m 2H)728 7.34 (m, 1H)805(br s., IH)

EXAMPLE 72: N-(2-methylbut-3-yn-2-yl)-4-(tnfluoromethyl) -2-(3,3 3-tnfluoropropyl-

ammo)benzamlde

Step 1: 2-Amino-N-(2-methylbut-3:-yn-2syl).-4-(triﬂuoromethyl)benzamide.,
2-Amino-4-(trifluoromethyl)benzoic acid (1 g, 4.87 mmol), DCM (30 ml), EDCI (1.121.g,

3.85 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 réom temperature over three

nights. The reaction mixture was washed twice with water. The organic phase was dried and
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evaporated to dryness to yield 1.519 g of the title compound. - .
'H NMR (400 MHz, CDCl; -d) & ppm 1.74 (s, 6 H) 2.40 (s, 1 H) 5.72 (br. 5., 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: N-(2-Methylbut-3-yn-2-yl)-4 (tnfluoromethyl)-Z-(S 3,3- trlﬂuoropropylammo)-
benzamide

2-Amino-N-(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 rnl, 0.740mmol) were added stowly. Sodium
triacetoxy borohydride (196 mg, 0.925 mmol) was added and the reaction mixture was

stirred ‘at room temperature overnight. 3,3,3-Trifluoropropanal (0.041 ml) was added and the

reaction mixture was stirréd for four hours. 3,3,3-Trifluoropropanal (0.041 inl) was added

and the reaction mixture was stirted at Toom temperature overnight. The reaction mixfure -
was cooled down te 0°C, DCM was added and the mixture was washed with water. The - -
orgamc phase was drred and- evaporated to dryness The product was purrﬁed at ﬁrst by
preparatxve HPLC and ﬁnally by flash chromatography to yleld 36 mg of the tltle compound
lH NMR (400 MHz, CDCl3-d) ) ppm 1.74‘(5, 6 H) 2.4()‘ (s, 1 H) 242 - 2.53 (m, 2 H) 348
(14, 2H) 6.09 (br. 5., L H) 6.78 - 6.93 (m, 2 H) 7.41(d, 1H)7.75-791 (m, 1.

EXAMPLE 73: 4- Methoxy-N -CZ-methylbut-3-yn-2-yI) 2-(3 3 3-tr1ﬂuoropropylammo)-

benzamide

»Step 1 4-Methoxy-2-(3 3 3-trrﬂuoropropylammo)benzorc acld

2- Ammo—4—meth0xybenzorc acid (200 mg, 1.196 mmol) and L 2-d1chloroethane (5 rnl) 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 borohydnde (634.mg, 2.99

mmol) was added and the reacnon rmxture was stxrred at room temperature overmght The

.reac_tron 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 154 mg of the title compound. o ' '
TH NMR (400 MHz, CDCl;-d) 5ppm240 2.55 (m, 2H) 3.51 (4, 2H) 3.85 (S 3H)609
(i, 1 H) 6.26 (m, 1 H) 7.80 - 7.95 (m, 2H).
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Step 2: 4-Methoxy-N-(2-methylbqt-3-yn-2-yl)-2-(3,3,3-triﬂuorobropylaminO)
beniamnde

4- Methoxy-2 -(3,3,3- tnﬂuoropropylarmno)benzo1c 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)
and '1,1-dimethylpropargylamine (0.078 ml, 0.741 mmol) were stirred at room temperature
overnight. The reaction mixture was washed once with 1M 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. ‘

'H NMR (400 MHz, CDCl3-d) & ppm 1.72.(s, 6 H) 2.38 (s, 1 H)2.39-2.53 (m, 2 H) 3.35 -
3.51 (m, 2H)382(s,3H)595(br S. 1H)612(d 1 H) 6.17 (dd, 1 H) 8.09 (t, lH)

EXAMPLE 74: 4-Methoxy-N-(2-methylbut-3-yn-2-yl)-2-(propylannno)benzanude

v
Step 1: 4-Methoxy-z-(propylammo)benzmc acid A . .
;27Armqo—4-:methoxybcnzmc 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
(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 Qvexlr_xight, 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 tltle compound. . . . .
'H NMR (400 MHz, CDCls-d) 8 ppml .03 (t,3H) 1.72 (m, 2 H) 3.15 (m, 2 H) 3. 84 (s 3H)
6 10~(d 1 H) 6.19 (dd, lH)792(m 2H)

Step’ 2: 4-Methoxy-N-(2-méthylbut-3-yn-2-yl)-2-(propylamino)benzamide - -
4-Methoxy-2-(propylamino)benzoic acid (116 mg, 0.554 mmol), DCM (3 ml), EDCI (128
mg, 0.665 mmol), HOBt (74.9 mg, 0.554 mmol), DIPEA (0.193 nil, 1.109 mmol)'and 1,1-
dimethylpropargylamine (0.076 ml, 0.721 mmoly were stirred.at room temperature
overnight. The reaction mixture was washed once with 1M NaOH and once with 1M HCL.
The organic phase was dried and evaporated to dryness. The product was purified at first by
flash chromatography and finally by préparative-HPLC to yield 43 mg of the title compound.
'H NMR (400 MHz, CDCl3-d) & ppfn 1.00 (t, 3H) 1.62 - 1.80 (m, 8 H)Y2.37 (s, 1 H) 3.02 -
3.17 (m, 2 H)'3.81 (s, 3 H) 5.92 (br. 5., 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: N-(2-Methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3,3-

trifluoropropylamino)benzamide

Step 1: 2-Amino-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)benzamide
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.

'H NMR (400 MHz, MeOD-d) & ppm 1.74 (s, 6 H) 2.24 (br. s 2H) 2.41 (s, 1 H) 5.56 (d, 1
H)665(d lH)703 712(m 1H)7 17(d IH)

Step 2 N-(2 Methylbut-S-yn 2-yl) 5 (tnfluoromethoxy) -2-(3,3 3-tnfluoropropyl-

amino)benzamide

2. Amino-N-(2-methylbut:32yn-2-y1)-4-(triflioromethoxy)benzamide (100 fng, 0.349 mmol)

and 1,2-dichloroethane (5 ml) were cooled dowa to 0°C. 3,3,3-Trifluoropropanal (0.039 ml,
0.454 mmol) and acetic acid, glacial (0.040'ml, 0.699mmol) wete added slowly.' Sodium
triacetoxy borohydride (185 ing, 0.873 mmol) was added and the reaction mixture was
stitred at room témperatnre overnight. 3,;3,3+Trifluoropropénal (0.039'ml) was added and the
reaction mixture was stirred for four hours. 3,3,3-Trifluoropropanal (0.039 ml) was added
and the reaction mixturé'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

'orgamc phase was dried and evaporated to dryness "The product was punfled by ﬂash

chromatography and twice by preparatxve HPLC to yxeld 15 mg of the title compound
lHNMR (400 MHz, CDCl;- d) 6 ppm 1.74 (s, 6 H) 2.41 - 2.51-(m, 2H)3.37-3.52 (m,ZH)
5.9_9_‘(br. s., 1 H)6.55-6.71 (m, L H) 7.11 - 7.24 (m, 2 H) 7.70 (br.s., 1 H).

EXAMPLE 76: S-Methoxy-N-(Z-methylbut-3-yn—2-yl)-2-(3 3 3-trlﬂuoropropyl-

amino)benzamide

Step ; I 2- Ammo-S-methoxy-N-(Z-methylbut -3-yn-2-yl)benzamide
2-Amino-5-methoxybenzoic acid (500 mg, 2.99 mmol), DCM (15 ml), EDCL (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 y.o_rg_anic phase was dried and
evaporated to dryness. The product was purified by flash chromatography to yield 165 mg of
the title compound.

'H NMR (400 MHz, CDCl3-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: S-Methoxy-N-(2-methylbut-3-yn-2-yl)-2 (3,3,3 trifluoropropylamino)-
benzamide -

2-Amino-5-methoxy-N-(2-methylbut-3-yn-2-yl)benzamide (80 mg, 0.344 mmol) and 1,2-
dichlordethan (5 ml) were cooled dowh to 0°C. 3,3,3-Trifluoroproparial (0.039 ml, 0.448

miiol) ‘and acetic acid, glacial (0.039 ml, 0.689mumol) were added slowly. Soditm triacetoxy

borohydride (182 mg, 0:861 fmrol) was added and the reaction imixture was stirred at'room’

temipératare overnight. DCM was added to the réactiOn miixture and the mixture wa§ washed
with' water. The organic phase was dried and evaporated to dryness. The product was
purified at first by flash chromatography and ﬁnally by preparanve "HPLC to yield 61 mg of
the'title compound :

'H NMR (400 MHz, CDCly-d) § ppm 1.73 (5, 6 H) 2.38 - 2.50 (m, 3 H) 342 (1, 2H) 378 (s,

3H)619(br S., 1H)665(d 1H)688 703(m 3 H).

EXAMPLE 77: 5- Methyl-N-(Z-methylbut-3-yn-2-yl)—2 (3 3 3- trlfluoropropylammo)-

Abenzamlde

Step 1: 5-Methyl-2-(3 3 3-trlfluoropropylammo)benzonc acld

2-Amino-5-methylbenzoic acid (200 mg; 1.196 mmol) and 1,2- dxchloroethane (5 ml) were
cooled down to 0°C. 3,3,3-Trifluoropropanal (0.148 ml, 1.720 mmol) and acetic acid, glacial

(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 mi;_;;ture was cooled down to 0°C, DCM was added and the organic phase was -
wa'éhed once yvith water and once with Briné ‘The organic phase was dried and evaporated to

dryness to yleld to yield 308 mg of the title compound

lH NMR (400 MHz, CDClg—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-Methyl-N-(2-methylbut-3-yn-2-yl)-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)
and 1,1-dimethylpropargylamine (0.170 ml, 1.620 mmol) were stirred at room temperature
overnight. The reaction mixture was washed once with 1M NaOH and once with 1M HCI.
The organic phase was dried and evaporated to dryness. The product was purified at first by
flash chromatography and finally by preparatlve HPLC to yield 195 mg of the title -
compound.

'H NMR (400 MHz, CDCl;-d) & ppxﬁ 1.68 - 1.80 (m, 6 H) 2.2.5.(5', 3H)2.32- 2.54 (m, 3'H)

'33'5 -3.51(m, 2 H) 6.08 (br. s, | H) 6.59 (d, 1 H) 7.07 - 7.19 (m, 2 H) 7.42 - 7.52 (m, 1 H).

EXAMPLE 78: N-(2-Methylbut-3-y-n-2—yl) -5- (methylthlo)-2 (3 3 3-tnﬂuoropropyl- '

ammo)benzamlde

Step 1: 5 (Methylthm)-z (3 3 3-tnﬂuoropropylammo)benzonc acid . ,
2-Amino-5-methylmercaptobenzoic acid (146 mg, 0.797 mmol).and 1 Z—mchloroethane (5
ml) were cogled down to 0°C. 3,3,3-Trifluoropropanal (Q.089 ml, 1.036 mmol) and acetic
acid, gl:acial (0.091ml, 1.594 mmol) were added slowly. Sodium triacetoxy borohydride (422
mg, 1. 992 mmol) was added and the reaction mixture was stirred at room temperature
overmght 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 186 mg of the title compound.

H NMR (400 MHz, CDCl;- d) 8 ppm2.37 - 2.60 (m, 2 H) 2:44 (s, 3H) 3.55 (t 2H) 6. 66 «,

1H)748(dd 1H)760 789(m 1H)804(d IH)

Step 2: N-(2-Methylbut 3-yn-2-yl)-5—(methylthlo) 2-(3,3,3- tnﬂuoropropylammo)-
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 -
mmol) and l,l-dimethylpropargylanﬁne (0.091 ml, 0.866 mmol) were stirred at room

temperature overnight. The reaction mixture was washed once with 1M NaOH and orce -

with 1M HCL The organic phase was dried and evaporated to dryness. The product was °
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punﬁed at first by flash chromatography and finally by preparatlve HPLC to yleld 123 mg of
the title compound

'H NMR (400 MHz, _CDCI3-d) S 1. 73 (s, 6 H) 2. 35-2.52 (m, 6 H) 3.45 (t 2 H) 6. 08 (br s.,
1H)658 669(rn,1H)735 743(m,2H)768 7.84 (m, lH)

EXAMPLE 79: N-(2-Methylb_ut-3-yn-2-yl)-2-(3;3,3-trifluor0propylamino)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

and the reaction rmxture was stirred at room temperature overnight, The reaction rmxture _'

was cooled down to 0°C, DCM was added and the organic phase was washed three tlmes

with water. The organic phase was dried and evaporated to dryness to. yield to yield 410 mg
of the, txtle compound , , _ L '

lH NMR (400 MHz, CDC13~d) 5 ppm 2 39 2. 56 (m 2 H) 3. 55 (t 2H)6.64-6.76 (m, 2 H)
744(m1H)755 7.90 (m, 1 H) 802 (dd, 1-H). - T :

Step 2: N:(2-Methylbut-3-yn-2-yl):2-(3;3,3-trifluoropropylamino)benzamide
2-(3,3,3-Trifluoropropylamino)benzoic acid (410'mg, 1.758 mmol), DCM (3 ml), EDCI
(404 g, 2.110 mmol), HOBt (238 mg, 1.758 mmol), DIPEA (0.613 ml, 3.52 mmol) and ~
1,1-dimethylpropargylamine (0.241 ml, 2.286 mmol) were stirred at rooh temperatiire " -
overnight. The reaction mixture was washed once with 1M NaOH and once with 1M HCIL.
The organic phase was dried 4nd evaporated to dryness: The product was purified at fifst by
'ﬂash‘ehro‘matogr’aphy'and finally by preparative HPLC to yield 221 mg of the title
compound _ o , .
1HNMR(4OOMHZ CDCl3 d)ﬁppm 1.73 (s, 6H)239(s 1 H) 2.40 - 2.51 (m, 2 H) 3. 36 -
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-(Isobutylammo)-N -(2-methylbut-3-yn-2—yl)benzam1de

T

Anthranilic ac1d (250 mg, 1.823 - mmol) and 1,2-dichleroethane (10 rnl) were cooled down to
0°C. ,_Isobuytfyra]d_eh»yde (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 dned and evaporated to dryness to yxeld to yleld 439 mg
of the title compound.

'H NMR (400 MHz, CDCl3-d) & 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)-N‘-(2-methylbut-3-y'n-2-yl)benzamide:
2-(Isobutylamino)benzoic acid (352 mg, 1.822 mmol), DCM (3 ml), EDCI (419 mg, 2.186
mmol), HOBt (246 mg, 1.822 mmol), DIPEA (0.635 ml, 3.64 mmol) and 1,1-
dimethylpropmgylmﬁhé (0.249 ml, 2:368 mmol) were stirred at room temperature
overnight. The reaction mixture was washéd once with 1M NaOH ard once with 1M HCL.
The' orgamc phase was dried and evaporated to dryness. The product was p\mﬁed by ﬂash
chromatography to'yield 244 mg of the title compound ' .

'H NMR (400 MHz, CDCls-d) & 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) 6105 (br. 5., 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., 1H). |

EXAMPLE 81 N-(2-Methylbut-3-yn-2-yl) 2- (neopentylammo)benzamxde

1

Step 1: 2 (Neopentylanuno)benzmc acnd »

‘Anthranilic acid (250 mg, 1.823 mmol) and 1,2~ dlchloroethane (5 ml) were cooled 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 berohydride (773 mg, 3.65 mmol) was added

and the reaction mixture was stirred at room temperature overnight. The reaction mixture

was eooled down to 0°C, DCM was added and the organic phase was washed three ;timé,s
with water. The 'organic- phaso was dried and evaporated to drynoss to yield to .yiel'd 387 mg
of theltitle - compound. |

'H NMR (400 MHz, CDCls-d) § ppm 1.05 (s 9H)2.99 (s, 2 H) 6 57 (m, 1 H) 6.70 (dd, 1
H)737(m1H)793 802(m1H) ‘ ‘

Step 2: N -(2-Methylbu't-‘3-yh‘-z-yl)-Z-(neopentylamino)benzamide
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2<(Neopentylanﬁn§)bcnzoic 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 once with 1M NaOH and once with 1M HCL.
The 6rganic phase was dried and evaporated to dryness. The product ’was purified at first by
flash bhromatography and finally by preparative HPLC to yield 272 mg of the title
compound.

'HNMR(4OOMHZ CDCls-d) 8 ppm 0.96 - 1.07 (m, 9 H) 1.68 - 1.80 (m, 6 H) 2.37 (s, 1 H)
2.92 (d, 2H)604(br s., 1H)646 658(m lH)669(dd 1H)7.18 - 738(m 2H)752
(d 1 H).

EXAMPLE 82 2-(tert-Butylammo)-4 S-dnfluoro-N-(Z methylbut 3-yn-2-yl)benzanmde

Step 1 2 (tert-Butylammo)-4 S-dlﬂuorobenzmc acid_

2:Bromo-4,5-diflugrobenzoic acid (250 mg, 1.055 mmol) tert-butylarmne (O 222 ml, 2.110
-mmo}), potassium acetate (207 mg, 2.1 10 mmol),kc,opper‘(ﬂ) acetate monohydrate (21.06

mg, 0.105 mmol), triethylamine (0.176 ml, 1.266 mmol) and N,N-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 t\gvice with water. The water phase was acidified with 1M HCl and 'extract_ed with
ethyl acetate. The organic phase was dried and evaporated to dryness to yield 223 mg of the

title compound.

LC/MS [M-1]2280 -

Step. 2: 2-(tert-Butylamino)-4,5-diflucro-N-(2-methylbut-3-yn-2-yl). benzamide
2-(tert-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
1,1-dimethylpropargylamiine (0.133 ml, 1.265 mmol) were stirred at room temperaturé 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, CDCl3-d) & ppm 1.35 (s, 9 H) 1.73 (s, 6 H) 2.38 (s, 1 H) 6.46 (br. 5., 1
H) 6.69 (dd, 1 H) 6.88 (s, 1 H) 7.21 - 7.27 (m, 1 H).
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EXAMPLE 83: 4-Fluoro-2-(isopropylamino)-N-(Z-methylbut-3-yn'--2-yl)benzamide "

Step 1:2- Amlno-4-ﬂuoro-N-(Z-methylbut-3-yn-2-yl)benzamlde .
2-Amino-4-fluerobenzoic acxd (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-
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.

'H NMR (400 MHz, CDCl5- d)Sppm 1.74 (s, 6 H) 2.39 (s, 1 H)S 75 (br. s., 2 H) 5.97 (br
s., 1H)627 6.43 (m, 2H)722 730(m IH)

Step 2: 4-Fluoro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide. : _
2-Amino-4-fluoro-N-(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, glacial (0.422 ml, 7.38mmol) were added slowly. Sodium triacetoxy borohydride (938
mg, 4.43 mmol) was added and the reaction mixture was stirfed at room temperature
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 preparatlve HPLC to yield 205 mg of the
title compound. e :

'H NMR (400 MHz, CDCla-) 8 ppmi'1.25 (d, 6 H) 1.67 - 1.80 (m, 6 H) 2.39 (s, 1 H) 3.56
(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
EXAMPLE 84: 2- (Methylammo)-N-(Z-methylbut 3-yn-2-yl)-4 (tnﬂuorOmethyl)-

benzamide

2-Amino-N-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide (250 mg, 0.925 mmol)
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 evaporgﬁed to dryness. The p_r§duct was '

purified at first by flash 'chromatography and finally by preparative HPLC to yield 34 mg of



10

15

20

25

WO 2014/053694 PCT/F12013/000034

89

the title compound.
lHNMR(4OOMHz CDCls- d)Sppm 1.74 s, 6 H) 2.40 (s, 1 H)288 (d, 3 H) 6.08 (br s, 1
H)672 689(m 2H)737(le)769(brs lH) )

EXAMPLE 85: 2-(Methylammo)-N-(Z-methylbut 3-yn-2—yl) S- (tnﬂuoromethoxy)-

benzamide

2-Amino-N-(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

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 purxﬁed at by flash chromatography and preparatxve HPLC to
yield 10 mg of the title comnpound.

*H NMR (400 MHz, CDCl;-d) & ppm 1374 (si'6 H) 2.40 (s, 1 H) 2.85 (d, 3 H) 5.97 ¢br. s., 1

H)6.61 (d, 1 H) 7.09 - 7.23 (m, 2 H) 7.46 - 7.63 (m, 1 H).

EXAMPLE 86: 2- (Cyclopropylammo)-4 S- dnﬂuoro-N-(2-methylbut-3-yn-2-yl)

benzamlde

Step 1:2- (Cyclopropylammo) -4 S-dlfluorobenzmc acnd ‘ 4
2~Bromo-4 5-difluorobenzoic acid (250 mg, 1.055 mmol), cyclopropylarmne (0 147 ml,
2 110 mmol), potassmm acetate (207 mg, 2.110 mmol), copper(ﬂ) acetate monohydrate

(21 06 mg, 0. 105 mmol), tnethylarmne (0.176 ml, 1.266 mmol) and N N—dlmethyl

fqrma:mdc (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

evaporated to dryness to yield 223 mg of the title compound.
lHNMR(4OOMHZ CDCl;- d)8ppm053 064(m 2H)078 0.89 (m, 2H)244(dt 1

'H)691 (dd lH)762 780(m 2H)

Step 2: 2-(Cyclopropylamino)-4,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide
3-(Cyclopropylamino)-4,5-difluorobenzoic acid (223 mg, 1.046 mmol), DCM (3 ml), EDCI
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(241 mg, 1.255 mrhol), HOBt (141 mg, 1.046 mmol), DIPEA (0.456 ml, 2.62 mmol) and

1, l-dimetﬁ)ilprébargylanﬂne (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 punﬁed at first by flash chromatography and
finally by preparative HPLC to yield 58 mg of the title compound.

'H NMR (400 MHz, CDCl3-d) 8 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,
FH). -

EXAMPLE 87: N-(3,4-Dimethylpent-l-yn-3-yl)-2-(ethylamino)—4,S-diﬂuorobenzamide

Step 1:2- -(Ethylamino)-4,5-difluorobenzoic acid - oL
4,5- Dxﬂuoroanthramhc acid (560 mg, 2.89 mmol) and 1,2- dxchloroethane (5 ml) were

cooled down to ,O°}C. Acgtaldehyde»_(O.ZZl ml, 3.75. mmol), a_md acetic acid, glacial (0.331ml,

5.78 mmol) were added slowly. Sodium triacetoxy borohydride (1530 mg, 7.22 mmol) was
added and the reaction mixture was stirred. at foori)ftempgsrat,u‘re‘qvemight. The reaction .
mixture was cooled down to 0°C, DCM was added and tbe or_g_anic 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.

lHNMR (400 MHz, MeOD d) 6 ppm 1.21 - 1.36 (m 3 H) 308 324 (m 2H) 6.40 (dd 1
H) 7.64-782(m, 1 H). =~ =~ - :
Step 2: N 4(3‘,3-Dim"ethyli)‘ént-l’iyn-3;yl)-2é(eih§la‘min0)-4,5-diﬂuorobenzamide ,
?-(Ethylamino)-4,5-difluoroberizoic acid (100 mg, 0.497 mmol), DCM (3 ml), EDCI (1 14

1hg;0.597 munol), HOBt (67.2'mg, 0.497 mmol); DIPEA (0.216 ml, 1.243 mmol) aad 3:4-

dirhethylpent-1-yn-2-amine h'ydroch!()ride (71.8 mg, 0.486 mmol) were stirred at room"
témperature over three nights. The reaction mixture ' was washed once with water. The
organic phase was dried and evaporated to dryness. The product was punﬁed by flash. -
chromatography to yield 100 mg of the title compound. , .
'H NMR (400 MHz, CDCls-d) § 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. 5., 1 H) 6.40 (dd, 1 H) 7.11 (dd, 1 H) 7.35 (br. 5., 1 H).

EXAMPLE 88: 2-(Isobutylamino)-4,5-dimethoxy-N-(2-methylbut-3-yn-2-yl)benzamide
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Step 1: 2-Amino-4,5-dimethoxy-N-(2-methylbut-3-yn-2-yl)benzamide
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 mmiol) 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 265
mg of the title compound.

'H NMR (400 MHz, CDCls-d) § pprd 1.74 (s, 6 H) 2.39 (s, 1 H) 3.82 (s,3H) 3.85 (s, 3 H)
5.49:(br. s., 2 H) 6.00 (br. é., 1 H) 6.18 (s, 1 H) 6.80 (s, 1 H).

Step 2: 2-(Isobutylamino)-4,5-dimethoxy-N-(2-methylbut-3-yn-2-yl)benzamide

2-Amitio-4,5-dimethoxy-N-(2-methylbut-3-yn-2-yl)bénzamide (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
t’:riz'tce'tdi.y: bo’rdhydride (263 mg, 1.239 mmot) was added and the réaction’ mixture was
stirred at rdoﬁx temperature overtiight. DCM was added to the reaction'mixture and the *
‘ﬁdixfure was washed twice with water. The ofganic phasé was dried and evéporat'éd to
dryness. The product was purified at first by flash chromatography and ﬁnally by preparatxve
HPLC'to yield 40 ‘ing of the title compound. ~~* = ' :

'H NMR (400 MHZ, CDCls-d)'8 ppm 1.01 (d, 6 H) 1.73 (s, 6 H) 1.95 (dt, 1 H) 2.38 (s, 1 H)
2.94(d,2H)3.81(s,3H)3.89 (s, 3H) 5.95 (5,1 H) 6.18 (s, 1 H) 6.85 (s, 1 H) 7.52 (br. s., 1

i ot

EXAMPLE 89 2-(2 Methoxyethylammo)-N-(2-methylbut-3-yn-2-yl) 4 (tnfluoro-

methyl)benzamlde '

-Step 1: 2- (Z-Methoxyethylammo)-4-(tnﬂuoromethyl)benzonc acid

The mixture of 1,1,2-trimethoxyethane (0. 408 ml, 3.17 mmol), tnﬂuoroacetrc amd (O 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-dichloroethane (10 ml) acetlc acid, glacxal 0419 ml 7.31 mmol) and sodium

tnacetoxy borohydndc (2066 mg, 9.75 mmol) were added The reaction [mixture was stirred

at room temperature overnight. DCM and ethyl acetate were added to the feaction mixture
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and the mixture was washed once with ac1d1c water and once with water. The organic phase
was dried and evaporatcd to dryness to yxeld 665 mg of the title compound.

'H NMR (400 MHz, CDC13-a') ) ppm 3. 38 345(m,5H)3.67(t,2 H) 6. 81 (dd, 1 H) 6. 90
(m 1H)804(dd 1 H).

Step 2: 2-(2-Methoxyethylammo)-N-(2-methylbut-3-yn-2-yl)-4 (trlﬂuoromethyl)-
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
temperature overnight. The reaction mixture was washed once with water. ’fhe organie
phase was dried and evaporated to dryness. The product was purified at first by flash
éhromatogfaphy and finally by preparative HPLC to yield 42 mg of the title compound.

'H NMR (400 MHz, CDCl3-d) & ‘ppm "1‘."6'9 - 1.79 (m, 6 H) 2‘.'40'v(’s, 1H) 3.31- 3.45(m, 5 H)

3.62 (t; 2H) 6.09 (br. 5., 1 H) 6.74 - 6.85 (m, 1 H) 6.90 (s, 1 H) 7.38 (d, 1 H) 7.68 (br. 5., 1
H).

EXAMPLE 90: 2-(Cyclopropylanuno)-4-ﬂuoro-N-(2-methylbut-3-yn-2-yl)benzamlde

Step 1:.2- (Cyclopropylammo)-4-ﬂuorobenzmc acid . .
2-Bromo-4-ﬂuorobenzmc acid (150 mg, 0.685 mmol), cyclopropylamme (O 095 ml, 1. 370

mmol), potassium acetate (134 mg, 1.370.mmol), copper(Il) acetate monohydrate (13.67

mg, 0.068 mmol), triethylamine (0.115 ml, 0.822 ‘mrlnol) ja N;N-dimethyl formamide (3 ml)
Were added to a microwave vial. The reaction. mixture was irradiated at 180°C for 10 s
mirjut‘es{at high absorbance. Water was added to the reaction mixture, the mixture was .
_acidiﬁed with IM HCl and extracted twice with efhyl acetate. The organic phase was dried
and evaporated to dryness to yleld 555 mg of the title compound contalmng also DMF

'H NMR (400MHz CDC13~d) Spme 51- 062 (m, 2 H) 0.74 - 0.8 (m, 2 H) 2. 35 2.50

(m, 1H)626 639(m 1H)671 683(m 1 H) 7:92 (m, IH)

Step 2: 2-(Cyclopropylamino)-4-fluore-N-(2-methylbut-3-yn-2-yl)benzamide
2-(Cyclopropylamino)-4-fluorobenzoic acid (134 mg, 0.687 mmol), DCM (3'ml), EDCT
(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 1M NaOH and once with water. The
organic phase was dried and eVaborated t6 dryness. The product was purified at first by flash
chromatography and finally by preparatlve HPLC to yield 5 mg of the title compound.
lHNMR(4OOMHz CDCl3-d) 6 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 2 (or.s. 1 H). |

EXAMPLE 91: 2-(Cyclopropylamino)- S-ﬂuoro-N-(Z-methylbut-3-yn-2-yl)benzam1de

Step 1: 2 (Cyclopropylammo)-S-fluorobenzoxc acid

2-Bromo-5-fluorobenzojc acid (150 mg, 0.685 mmel), cyclopropylamine (0.095 ml, 1.370

mmol), potgssium aéqtate (134 mg, 1.370 mmol), copper(I) acetat¢ monohydrate (13.67 ..

mg, 0.068 mmol), triethylamine (0.115 ml, 0.822 mmol) and N, N-dimethyl formamide (3 .-

, ml) were added to a microwave v,ia;l, ':l’he_‘rgact;ioﬁ mixture was irradiated at 180°C for 10

rrl.iﬁute:sl.at high absorbance. Water was, added to the re_ac;ion mixture, the @)gture. was - |
aéidiﬁed with 1M HCI 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+1] 196.0

Step 2 2-(Cyclopropylammo)-5-ﬂuoro-N -(2-methylbut-3-yn-2-yl)benzamlde .
2:(Cyclopropylamino)-5-fluorobenzoic acid (109 mg, 0.558 mmol), DCM (3 ml), EDCI
(128 mg, 0.670 mmol), HOBt (75 mg,'0.558 minol), DIPEA (0.195 ml, 1.117 mmol) and
1,1 a‘dimethylpropargylanﬁne'(0.076 ml, 0.726 mmol) were stirred at foom temperature . . -

overnight. The reaction mixture was washed once with 1M 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 9 mg of the title compound:
'H NMR (400 MHz, CDCl3-d) 8 ppm 0.47 - 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. 5., 1 H).

;EXAMPLE 92: 5-Fluoro-Z-(isopropylamino)-N—(2-methylbut-3-yn-2-yl)ben_zamide

Step 1 5-Fluoro-2- (lsopropylammo)benzonc acid .

2-Bromo-5-ﬂuorobenzonc acid (150 mg, 0.685 mmol), 1sopropylamme (0 117 ml, 1.370
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mmol), potassium acetate (134 mg, 1.370 mmol), copper(Jl) acetate monchydrate (13.67
mg, 0.068 mmol), triethylamine (0.115 ml; 0.822 mmol) and N,N-dimethyl formamide (3
ml) were added to a microwave vial. The reaction mixture was irradiated at 180°C for 10

mmutes at high absorbance. Water was added to the reaction mixture, the mixture was

: acxdxﬁed with IM HCI 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+1] 198.0

Step 2: 5-Fluoro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide
5-Fluoro-2-(isopropylamino)benzoic acid (108 mg, 0.548 mmol), DCM (3 ml), EDCI (126
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 stirfed at room temperature -
overnight. The reaction mixture was washed once with 1M NaOH and once with watét. The
organic phase was dried and evaporated to dryness. The product was purified at first by flash
chromatogiaphy and finally by preparative HPLC'to yield 12 mg of the title compound.

'H NMR (400 MHz, CDCl-d) & ppm 1.22 (d, 6 H) 1.73 (s, 6 H) 2.39 (s, | H) 3.58 (dt, 1 H)
6.1’5 (br. s., 1 H) 6.56 - 6.69 (m, 1 H) 6.90 (br. s., 1 H) 6.97 - 7.09 (m, 2 H).

EXAMPLE 93 2- (Isopropylammo) S-methyl-N-(2-methylbut-3-yn-2-yl)benzamlde

Step 1: 2-(Isopropylammo)-S-methylbenzonc acnd

2-Amino-5-methylbenzoic acid (250 mg, 1.654 mmol) and DCM (2 ml) were cooled down
t0.0°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 .
reactlon mixture was stirred at room temperature overnight. The reactxon 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

273 mg of the title compound.
H NMR (400 MHz, MeOD-d) & 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, 1H)720(m 1H)765 7.77 (m, 1 H).

Step 2: 2-(Isopropylamino)-5-methyl-N-(2-methylbut-3-yn-2-yl)benzamide
2-(Isopropylamino)-5-methylbenzoic acid (273 mg, 1.413 mmol), DCM (3 ml), EDCI (325
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 mghts The reaction mixture was washed once with water. The organic phase was
dned and evaporated to dryness ‘The product was purified at ﬁrst by flash chromatography
and ﬁnally by preparative HPLC to yleld 22 mg of the title compound

"H NMR (400 MHz, CDC13-d) d 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-N-(2-methylbut-3-yn-2-yl)-2—(3 3 3-tr|fluoropropylammo)

benzamide

Step 1: 4-Methyl-2-(3,3,3- trlfluoropropylarmno)benzmc acid

2- Armno-4-methylbenzoxc 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 slowiy. Sodium triacetoxy borohydride (526 mg, 2.481 mmol) was
added and 'th_c reaction mi):;‘tp,rc 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 oncc with brine. The organic phase was dried and evaporated to dryness to
yield to yield 233 mg of the title compound.

LC/MS [M+1] 248.1 ‘

Step 2: 4-Methyl-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide
4-Methyl-2-(3,3,3-trifluoropropylamino)benzoic acid (233 mg, 0.943 mmol), DCM (5 ml),
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
ovet: 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 chrornatography
and preparative HPLC to yield 103 mg of the title compound. SR

'H NMR (400 MHz, CDCls-d) § ppm 1.72 (s, 6 H) 2.31 (s,3H)2.38 (s, 1 HY2.40-2.57 (m,
2 H) 3.39 - 351(m 2H)6.04 (br.s., 1 H) 6.40 - 651(m 2H)7.21 (d 1H)782(t 1 H).

EXAMPLE 95: 5-Chloro-3-fluoro-2- (1sopropylammo)-N-(Z-methylbut—3—yn-2-yl)-

" benzamide

Step 1: 2-Amino-5-chlore-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 I\I,N-dimet'hylformamjde (3 ml) were stirred at room temperature overnight.
Water was added to the reaction mixture, the mixture was acidified with 1M HCl! and
extracted twice with ethyl acetate. The organic phase was dried and evaporated to dryness to
yield 220 mg of the title compound containing also succinimide.

'H NMR (400 MHz, CDCl3-d) 8 ppm 3.36 - 3.41 (m, 1 H) 7.13 (m, 1 H) 7.66 - 7.71 (m, 1
H).

Step 2 Z-Amino-S-chloro—3-ﬂuoro-N-(Z-methylbut-3-yn-2-yl)benzamide
2-Amiho-S-chloro-3-ﬂuorobenzoic acid (108 mg, 0.570 mmol), DCM'(3 ml), EDCI (131 °
mg, 0.684 mmol), HOBt (77 mg, 0.570 mmiol), DIPEA (0.198 ml, 1.139 mmol) and 1,1-
dimethylptopargylamine (0.078 ml, 0.741 mmol) were stirred at room temperature over -
three ni-ghts The reaction mixture was washed once with water. The ‘organic phase was .
dried and evaporated to dryness. The product was punﬁed by ﬂash chromatography to yield
123 g of the title compound. , ' ‘ '
'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)-N-(2-methylbut-3-yn-2-yl)benzamide

2-Amino-5-chloro-3-fluoro-N-(2-methylbut-3-yn-2-yl)benzamide (60 mg, 0.236 mmol) and

DCM (3 ml) wete charged and acetone (0.069 ml, 0.942 mmol) and trifluoroacetic acid
(0.026ml, 0.353 mmol) were added slowly. Sodium triacetoxy borohydride (74.9 mg, 0.353
mmot) 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 .'

with water and once with brine. The organic phase was dried and evaporated to dryness.

The produot was purified by flash chromatography to yield to yield 33 mg of the title’

compound

;IHNMR(4OOMHZ CDCl3d)8ppm 1. 16 (dd 6 H)1.74 (s 6H)239 (s, 1H)341 -3.57

(m 1H)436(br s., 1 H)7.12 (dd, 1H)756(dd 1H)809(br S., lH)

EXAMPLE 96:'5-Meth‘oxy-N-(Z-methylbut-'3-'yn-Z-yl)-2—(4,4,4-triﬂuorobutylamiﬁo)- ’
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benzami_de

Step 1 5-Methoxy-2-(4 4 4-trlfluorobutylamlno)benzmc acid
2—Armno-5—methoxybenzmc acid (250'mg, 1.496 mmol) and DCM (3 ml) were cooled down
to 0°C. 4,4,4-Tr1ﬂuor0buty~raldehyde (0.204 ml, 1.944 mmol) and acetic acid, glacial
(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 evaporatéd to dryness to yield to yield 441
mg of the title compound. '

LC/MS [M+1) 278.1

Step 2 5- Methoxy-N-(2-methylbut-3-yn-2-yl)-2 -(4,4,4-triflaorobutylamino)benzamide
5-Methoxy-2—(4 4 4-tr1ﬂuorobutylarmno)benzoxc acid (415 mg, 1.497 mmol), DCM (3 ml),

EDCI (344 thg; 1.796 mmol), HOBt (202 mg, 1.497 mmol), DIPEA (0.521 ml, 2.99 mmol)
and 1,1-dimethylpropargylamine (6.205 ml, 1.946 mimol) were stirred at room temperature

overnight. The reaction mixture was washéd once with watér. The organic phase was dried

and evaporated to dryness. Thé product was punfled twice by flash chromatography to yield
134 mg of the title compound.

'H NMR (400 MHz, MeOD-d) & ppm 1.69 (s,'6 H) 1.80 - 1.95 (m; 2 H) 2.20 - 2.40 (m, 2 H)
267(s 1H)322(t 2H)3.78 (s, 3H)676(d 1 H) 6.98 (dd, 1 H) 7.07 (d, 1 H).

EXAMPLE 97 2-(3 Methoxybenzylammo)-N—(2-methylbut—3-yn-2-yl)mcotmamlde

~Step 1: Ethyl 2-(3-methoxybenzylammo)mcotmate

3-Methoxybenzaldehyde (3-1 1:mg, 2.287 mmol), cthyl 2- ammopyrxdme 3-carboxylate (200

;r'n;g, 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
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 NaHCO; 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 yleld to yleld

51 mg of the title compound.
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LC/MS [M+1] 287.1

Step 2 2 (3-Methoxybenzylammo)mcotlmc acid

The mixture of ethyl 2- (3-methoxybenzylarmno)mcotmate (51 mg, 0 178 mmol)
tetrahydrofuran (5 ml) and 2M NaOH solution (0.267 ml, 0.534 mol) was stirred at room
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 1M HCI 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 - '
1HNMR(4OOMHZ MeODd)Sppm3 82(s,3H)4.88(s,2H)6.84 - 696(m 2H)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)-N-(2-methylbut-3-yn-2-yDnicotinamide

2-(3-Méthoxybenzylamino)hicotinic acid (20 g, 0.077 mmol), DCM (4 ml), EDCI (16 mg,
0.085 mmiol), HOBt (12 mg, 0.085 mmol), DIPEA (0.007 ml, 0.039 mmol) and 1,1: *
dimethylpropargylamine (0.009 ml, 0.085 mmol) were stirfed at room temperature
overnight. The reaction mixture was diliated with DCM and washed with Na,CO; solution,
1M HCI and water. The orgamc phase was dried and cvaporated to dryness to yleld 18 mg of
the title compound. ' ' C

TH' NMR (400 MHz, CDCl;-d)  ppm 1 73 (s,6 H)2.38 (s, 1 H) 3.78 (s,3H)4.70 (d, 2 H)
614(br s, 1H)650(dd 1H)6.74 - 682(rn 1H)690 7.00 (m, 2 H) 7.22 (¢, 1 H) 7.57
(dle)820(dd1H)853(brs lH) ‘

Step 1: Ethyl 2- (3-ﬂuorobenzylammo)mcotmate

3-Fluorobenzylamine (0.371 ml, 3.23 mmol), ethyl 2-chloronicotinate (0. 161 ml 1.078
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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1HNMR(4OOMHZ CDCI3d)5ppm137(t 3H)432(q,2H)476(d 2H)655(m 1 H)
6.84 - 6.98 (m, 1 H) 7.00 - 7.18 (m, 2H)7.20- 732(m 1H)814(dd 1H)827(dd 1H)
8.37 (br.s., 1H). .

Step 2: 2-(3-Fluorobenzylamino)nicotinic acid

The mixture of ethyl 2-(3-fluorobenzylamino)nicotinate (197 mg, 0.718 mrhol),
tetrahydrofuran (10 mi) and 2M NaOH solution (1.077 ml, 2.155 mol) was stirred at 50°C
until the starting material was consumed. Splvents were evaporated, water was added to the
evaporation residue and water phase was acidified 2 using 1M HCl solution. The water
phase was extracted three times with ethyl acetate. The ethyl acetate layers were combined
and the organic phase was dried and eyapofated to‘ dryness to yield 121 mg of the title

compound.

LC/MS [M+1] 247:1

Step 3: 2-(3-Fluorobenzylamino)-N-(2-methylbut-3-yn-2-ynicotinamide

2-(3-Fluorebenzylarmino)nicotinic acid (50 mg, 0.203 mmol), DCM (5 ml), EDCI (39 mg,
0.203'mmol), HOBt (27 mg, 0.203 mimol) and 1,1-dimethylpropargylamine (0.026 ml, 0.244

mmpol) were stirred at foom temperature overnight. The reaction mixture was washed with

acidic water, NaOH selution and water. The‘organic phase was dried and evaporated to

dryriess to-yield 19’ mg of the title compound.” *

'H NMR (400 MHz, CDCls:d) 6 ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 4.71(d, 2 H) 6.13 (br. 5., 1
H) 6:51(dd, 1 H) 6.86 - 6.94 (i, H) 7.03 - 7.09 (m, 1 H) 7.10~ 716(m 1H)724(dd 1
H)753 759(m 1H)820(dd 1H)853(t 1 H).

o

EXAMPLE 99; N-(2-Methylbut-3-yn-2-yl) 2-(propylammo)-6-(trlfluoromethyl)-

‘mcotmamlde

'Step 1: Ethyl 2- (propylammo)-6-(trlfluoromethyl)mcotmate

Propionaldehyde (0.121 ml, 1. 665 mmol), ethyl 2-amino-6- (mﬂuoromethyl)mcotmate (300
mg, 1.281 mmol), acetic acid, glacial (0.440 ml, 7.69 mmol) and 1,2-dichloroethane (10 ml)

were stirred at roem 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.

Methanol was added. to the reaction mixture and the mixture was washed once with
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NaHC03 solution. The water phase was extracted once with DCM, the organic phases were
corhbined and washed with hrine end 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.

LC/MS [M+1] 277.1

Step 2: 2-(Propylamino)-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 startmg material was consumed. Solvents were evaporated, water was added to the
evaporatlon residue. and the water phase was acidified using 1M HCI solution. The water
phase was extracted three times with ethyl ‘acetaté. The éthyl acetate layers were combined
and the-organic phase was dried and evaporated to dryness to yield 160 mg of the.title
compound .

"H NMR (400 MHz, CDCls-d) & ppm 1.01 (t, 3 H) 1.69 (m, 2 H) 3.42 - 3.59 (m, 2 H) 6.77 -
6:95 (m, 1 H) 7.7t - 8.03 (m, 1 H) 8.32 (d, 1 H) 11.49 (br. s., 1 H).

Step 3: N-(2-Methylbut-3-yn-2-yl)-2-(propylamino)-6-(trifluoromethyl)nicotinamide
2'—PropyIamino-6-(trifluorometh'yl)nico‘tinie acid (50 mg, 0.201 mmol), DCM (4 ml), EDCI
(42 mg, 0.222 mmol), HOBt'(30 mg, 0.222 mmol), DIPEA (0.018 mi, 0.101 mmol) and 1,1-
dimethylpropargylamine (0.023 ml, 0.222 mrhol) were stirred at room tempetature = -
overnight. The reaction mixture-was diluted with DCM and washed with Na,CO; solution,
1M HC solation and water. The organic-phase was dried-and e\}aporated to dryness. The

product was purified by preparative HPLC to yield 19 mg of the title compound.

H NMR {400 MHz, CDCls-d) & ppm 0.97 (t, 3 H) 1.65 (m, 2 H) 1.74 (s, 6 I—I) 2.41 (s, 1 H)

345(m 2H)607(br s., 1H)676(d 1H)761 (d, 1 H)8.11 (br.s., 1 H). °
EXAMPLE 100: 2-(Butylammo)-N-(2-methylbut-3-yn-2-yl)mcotmam1de

Step 1: Ethyl 2-(butylammo)mc0tmate

Butylamme (0.802 ml, 8.08 mmol), ethyl 2-chloronicotinate (0.5 g, 2.69 mmel) 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

ethyl.acetate. The ethyl acetate layers were combined, washed with water, dried and

K
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. evaporated to dryness to yield 569 mg of the title compound.

'H NMR (400 MHz, CDCls-d) 6 ppm 0.96 (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. 5., 1 H) 8.11 (dd, 1 H) 8.24
-8.33 (m, 1 H).

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 mi, 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
added to the mixture and the mixture was acidified using 1M HCI. The mixture was
extracted thiree times with ethyl ‘acétate: The éthyl acetate layers were combined, dried and
evaporated to'dryriess to yield 115 mg'of'the title compound.’ = { =1 e TG

'H NMR (400 MHz, DMSO:d) 8 ppm 084 :'0.99 (i, 3 H) 1.30 - 1.42 (m, 2 H) 1:46'2 161"
(m, 2°H) 343 (m, 2 H) 6.56 (dd, 1 H) 8.04 (dd, 1 H) 8.24 (dd, 1 H).

Step 3: 2-(Biitylamino)-N-(2-inethylbut-3-yn-2-yhnicotinamide

2-(Butylamino)nicotinic acid-(50'mg; 0.257 imimol), DCM (4 ml), EDCI(54mg; 0.283 '
mmol), HOBt (38 mg, 0.283 mimol), DIPEA (0.045 ml, 0.257 minol) and 1,1 = »*
dimethylpropargyl’anﬁné‘(0.030' ml, 0.283 mmol) were stirred at room temperature” |~
overnight. The reaction mixture was diluted ‘with DCM and washied with' Na,COs solution,;
1M HCI solution and water. 'The organic "phaéé'Wéfs’dried and evaporated to 'di'jrxié's's. The
produCt was punfied by preparatlve HPLC to y1eId 5 mg of the tltle compound

TH'NMR (400 MHz CDC13—d) 5 ppn 0.94 (t; 3H) 1.37 - 1.49 (m, 2 H) 1.57 -1 68 (m 2 H)
173(s 6H)240(s 1H)345 (m 2H)602(br S. 1H)644(m IH)743 756(dd IH)
7:08-8.13 (in,'1 H)*8.22 (dd;'1 H). S

EXAMPLE 101 2- (tert-Butylammo)-N-(Z-methylbut 3-yn-2—yl)mcotmamxde

Step 1: Ethyl 2 (tert-butylammo)mcotmate . . o
tert-Butylamme (0.510 ml, 4.85 mmol), ethyl 2-chloronicotinate (O 3g L 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. tert-Butylamine (0.510 ml) was added and the
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mixture was irradiated at 160°C for 90 minutes at high absorbance. fert-Butylamine (0.510
ml) was added and the mixture was irradiated at 160°C for four hours at high absorbance.
T:He'reac;tioh mixture was diluted with water and extracted twice with ethyl acetate. The
orgamc layers were combmed washed with water, dried and evaporated to dryness. The
product was purified by flash chromatography to yield 173 mg of the title compound.

'H NMR (400 MHz, DMSO-d) & ppm 1.30 (t, 3 H) 1.45 (s, 9 H) 4.27 (q, 2 H) 6.58 (dd, 1 H)
8.01 B 8.13 (m, 2H)8.27 (dd, 1 H).

Step 2: 2 (tert-Butylammo)mcotmxc acxd
The rmxture of ethyl 2- (tert-butylarmno)mcotmate (173 mg, 0. 778 mmol), tetrahydrofuran
(4.8 ml), water (4.8 ml) and lithium hydrox1de (56 mg, 2.335 mmol) was refluxed for 10

hours. Solvent was eVaporated water was added to the mixture and the mixtire was *
acidified wsing 1M HCL. The water phasc Was evaporated to dryness to’ yleld 457 rng of the
title compound’ contammg salfs." e . co
Le/vs [M+I] 195.1 SRR

Step 3 2 (tert-Butylammo)-N—(2-methylbut 3-yn-2-yl)mcotmamlde A S
2 (tert-Butylammo)mcotmlc acid (100 mg, 0.257 mmol), DCM (4 ml), EISCI (54mg, 0. 283
mmol), HOBt (38 mg, 0.283 mmol), DIPEA (0.045 ml, 0.257 mmol) and 1,1-
dimethylpropargylamine (0.030'mt, 0.283 mmol) were stirred at room temperature
overnighit: The reaction mixture was diluted with DCM and washed with Na;COj solution,
IM HCI solution and ‘water. The organic phase was-dried and evaporated to' drysiess: The
product was purified by preparative HPLC to yield 3 mg of the title ¢compound: -
LHNMR(4OOMHZ ‘CDCl5- d)8ppm 148 (s,9H) 1. 73 (s, 6H)239(s 1H)599(br s
H)640(dd 1H)74I 754(m lH)801 (br S. 1H)8 17 (dd, lH) - '

‘.;-'.!

EXAMPLE 102 2-(Butylammo)-5-ﬂuoro-N-(S-methylpent- -yn-3-yl)benzannde

Step 1 3-Chloro-3-methylpent-1-yne ‘

Copper(I) chloride (4.03 g, 40.8 mmol, calczum chloride anhydrous (5 65 g, 50.9 mmol) and
copper-tin alloy (40 mg, 102, mmol) were ooo_le‘d. down to 0°C and cold conc. hydrogen
chloride (43.0 mi, 509 mmol) was added. 3-Methyl-1-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

separated and the product phase was washed twice with SM HCl apd_onoo,witb water. The
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produict was vacuum distilled to yield 8.68°¢ of the title compound.
'H NMR (400 MHZ CDCI3-d) Sppm 1.15 (t 3 H) 1.83 (S 3 H) l 89 - 2 06 (m 2 H) 2. 63 (S
1 H)

Step 2 3-Methylpent ~-1-yn-3-amine hydrochlonde '
Iron(IIT) chloride (0.120 g, 0.738 mmol) was added to cold (-78°C) hqurd ammonia (ca 25
ml). More arnmoma (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-
ehl-oro-3~methyl'pent 1-yne (8.6 g, 73.8 mmol) in diethyl ether (20 ml) was added slowly.
The reaction mrxture was stirred at -78°C for 3 hours, diluted with diethyl ether (75 ml) and
the mlxture was strrred overnrght 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
mmutes The Iayers were separated and the water phase was extracted wrth drethyl ether
The orgamc phases were combmed washed twice with water, dried over NaZSO4 and
evaporated to dryness 10% HCl/EtOAc (59 1 ml 148 mmol) was added to evaporanon
resrdue the rmxture was strrred for a whrle and evaporated to dryness The evaporatlon
resrdue was trrturated wrth drethyl ether and the sohd precrpxtate was frltered and dned ina
vacuum oven at 40°C overmght to yreld 4 25 g of the tltle compound '
lHNMR (4OOMHz CDC13 d) Sppm 1 16 (t 3 H) 1 73 (s 3 H) 1 85 1. 98 (rn 1 H) 202 -
216(m 1H)257(s 1H)890(br S:s 3H)

Step 3: Methyl 2~(butylammo)-S-ﬂuorobenzoate

Butyra]dehyde (0 168 ml, 1.862 mmol) methyl 2-amino-5-fluorobenzoate (300 mg, 1.774
mmoI) -acetic acrd glac1al (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 mixture was strrred at room temperature for2.5 hours.
The reactron rthure was cooled down to 0°C, DCM was added and the organic phdse was
washed with water, 1M Na2C03 and brine. The organic phase was dried and evaporated to’
dryness. The product was purrﬁed by ﬂash chromatography to yreld to yreld 289 mg of the
trtle compound _ : :

IH NMR (400 MHz, CDCl3-d) & ppm O. 97 (t, 3 H) 1.34-1.55 (m 2H) L. 58 1.74 (m 2H)
3 16(td 2H)385(s 3H)654 667(m 1H)710(m 1H)7.47 (br.s., 1 H)7.54-7.63
(m 1 H)
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Step 4 2-(Butylammo)-5-fluorobenzonc acld

The rmxture of methyl 2- (butylarmno) -5-fluorobenzoate (289 mg, 1.283 mmol) __ [
tetrahydrofuran (8 ml) water (2 ml) and lithium hydroxnde (61 mg, 2 57 mmol) was reﬂuxed
for 7 hours ‘Solvent was evaporated, water was added to the mixture and the mixture was
washed once with DCM. The water phase was acidified using 1M HCI 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) & ppm 0.84 - 0.97 (m, 3 H) 1.30 - 146(m 2H) 1.49 - 1.63

(m, 2H)315(t 2H)6.74 (dd, 1H)727(m,1H)748(dd 1 H)

Step 5:2- (Butylammo)-S-fluoro-N-(3-methylpent 1-yn-3-yl)benzamlde

25 (Butylammo) ~5-fluorobenzoic acid (60 mg, 0.284 mmol), DCM (4 ml), EDCI (60mg,

0! 312 mmoI) HOBt (42 mg, 0. 312 mmol), DIPEA (0.054 ml, 0. 312 mmol) and 3-
meéthylpent-1- -yni2- amme hydrochlonde (30 mg, 0.225 mmol) were stirred'at room
temperature for two hours. Thé réaction mixture was dilutéd with DCM and washed w1th
NaZCO3 solution, 1M HCI solution and watet: The orgamc phase wis dried and evaporated
to dryness The product was punﬁed by preparatwe HPLC to yield 17 ‘mg of the title ’
compound.

'H NMR (400 MHz, CDCls-d) § ppm 6:94 (t, 3 H) 1.06 (t, 3 H) 1.36 - 149-(m, 2 H) 1.57 -
168 (! 2 H) .71 (s, 3 H)'1.90 (m, T H) 2.16 (m, 1 H) 2.41 (5,1 H) 3.09 (t, 2 H) 5.9 (br.
- 1H)653 668(m 1H)695 7. ll(m 2H)

EXAMPLE 103: 2 (Ethylammo)-N- 3-ethylpent-1-yn-3-yl) S-ﬂuorobenZamlde

1.

Step 1 Methyl 2- (ethylammo)-5-ﬂuorobenzoate e
Acetaldehyde (0.129.ml,2.306 mmol), methyl 2-amino- 5-ﬂuorobenzoate (300 mg, l 174
mmol), acetic acid, glacjal (0.609 ml, 10,64 mmol) and 1,2-dichloroethane (7.5 ml) were .

stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (1052 mg, 4.97

mmo_l) was added and the reaction mixture was stirred at room temperature over three

nights. Methanol was added to-the reaction mixture and the mixture was washed once with
NaHCO3 sol»ution. The water, phase was -ex.tracted once with DCM the_organic.f phases were
combmed and washed with brine and water. The organic phase was dried and evaporated to

dryness to y1e1d 328 mg of the title compound
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lI-I NMR (400 MHz, CDCl3-d) 8~ppm 1.31(t, 3 H) 3.20 (m, 2 H) 3.85 (s, 3 H) 6.52 - 6.68
(m 1H)704 7.18 (m, 1H)739(br S., 1H)753 7.62 (m, 1 H).

Lt

Step 2 2- (Ethylammo)-S-fluorobenzorc acnd

The rmxture of methyl! 2- (ethylarmno) S-ﬂuorobenzoate (350 mg, 1.775 mmol),
tetrahydrofuran (5 ml) and 2M NaOH solution (2.66 ml, 5.32 mmol) was stxrred at 50°C
until the starting material was consumed. Solvent was evaporated, water was added to the
mixture and the mixture was acidified using 1M HCI. 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.

lHNMR(4OOMHZ CDCl;3-d) 6 ppm 1. 33 (t, 3H)3 26(q, 2H)675 (m l H)7 18 (m 1 H)
768(m1H)868(brs 2H) : '

Step 3 2-(Ethylammo)-N-(3-ethylpent-1-yn-3-yl)-5-ﬂuorobenzamxde _ ' :
2:(Ethylaminio)-5 “flucrobenzoic acid (60 mg, 0.328 mmol), DCM (4 ml), EDCI (69 mg,
0:360 hmol), HOBt (49 mg, 0.360 mmoI) DIPEA (0.063° mi, 0: 360 mmol) and 3-ethy1pent-
1-yn-2-aniine hydrochloride (48 mg, 0.328 mimol) were stirred at rooin temperature’
bvemlght. The reaction mixtire wis diluted with DCM and washed with N a2CO3 solutlon,
1M HCI solution and water. The organic phase was dried and évaporated to drynéss. The * °
product was purified by preparative HPLC to yield 19 mg of the title compound.

'H NMR (400 MHz, CDCls-d) ppm 0.91 - 1.12 (m, 6 H) 1.26 (¢, 3 H) 1.90 (m, 2 H) 2.24
(m,2H)237 2:48 (s, lH)3 13(m 2H)594(br S., 1H)661 (m 1H)687(br s, 1HY
6 97 - 7 10 (m 2 H) ‘

EXAMPLE 104: 5-Fluoro-N-(2-methylbut-3-yn-2-yl) 2- (3 3, 3-

trlﬂuoropropylammo)benzalmde

Step 1 Methyl 5-ﬂuoro-2-‘(3 3 3- tnfluoropropylammo)benzoate - A

3 3,3 Tnﬂuoropropanal (1.77 ml, 20.4 mmol), methyl 2- amino-3- ﬂuorobenzoate (2 88 g, 17
g};ndl), acetic acid, glacial (5.84 ml, 102 mmol) and 1,2- dxchlorog;than_e 70 ml) were :sjtmed
at room temperature for 15 minutes. Sodium triacetoxy borohydride (10.1.g, 4'.7,6 mmol) -
was added and the reaction rmxmre was stirred at room temperature overmght Methanol (50

ml) was added The reactlon rmxture was washed once with NaHCO; solutxon The water

oo :
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phaso was extracted once with DCM, the ofganic phases were combined and washed Wi.tt'lA
brine and water. The orgamc 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+1] 2.66‘.1,

Step 2: 5-Fluoroe-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 mt) and 5 M NaOH solution (16 ml, 80 mmol) was refluxed for 5 h.
The soivent was evdporated. Water was added (10 ml) to the mixture and the mixture was
acidified using 1M HCL The formed precipitation was filtered, washed with water and dried
in a vacuum oven. Yield 2.019 g. .

'H NMR (400 MHz, DMSO~d) & ppmi 2.60 (r, 2 H) 3. 47 (t, 2°H)-6.79 (dd 1H) 7 31 ¢, 1
H)752(dd1H) S , o s

Step 3: S-Fluoro-N-(2-methylbut-3-yn-2-yl) 2-(3 3, 3-mfluoropropylammo)benzamnde
5- Fluoro 2-(3,3,3- tnﬂuoropr0pylarmno)benzmc acid (2.0 g, 7.96 mmol), DCM (20 ml),
EDCI (1.70'g, 8:76 mmol), HOBt (0.32 §; 2.39 mimo!), DIPEA (2.77 ml, 15.9 mmol) and
1,1-dintethylpropatgylamine ( 1:68 g; 8.76 mimmiol) were stirred at room temperdture ~' !
bv‘efhi‘ght"é'fhe reaction mixtire was washéd with NayCOy solution and water. The organic
phiase was dried and evaporated to dryness. The product was purified by ﬂash o
¢hrotnatbgtaphy to yield 1.46 g of the title compound. * e

'H NMR (400 MHz, ‘MeOD- d) d ppm 1.68 (s, 6 H) 2.36 - 2.59 (m,2H)267 (s 1 H)344(t

2H)671 (dd 1H)710(m 1H)727(dd 1H)810(br s., lH)

EXAMPLE 105 2- (Isobutylammo)-N-(2-methylbut-3-yn-2-yl)-6-(trlﬂuoromethyl)-

mcotmamlde Ll

Step 1: Ethyl 2- (lsobutylammo)-6-(mﬂuoromethyl)mcotmate e
Isobutyraldehyde (0.072 ml, 0.790 mmol), ethyl 2-amino-6- (mﬂuoromethyl)mcotmate (185
mg, 0.790 mmol), acetic acid, glacial (0.271 ml, 4.74 mmol) and 1,2-dichloroethane (5 ml)
wqre:.sﬁ;red at room temperature for 10 minutes. Sedium 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.

Isobutyraldehyde was added again and the reaction mixture was warmed until the startmg
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material was consumed. Methanol was added to the reaction mixture and the mixture was. .
washed.once with NaHCO; 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 yleld
87 mg of the title compound.

LC/MS [M+1] 291.1

Step 2: 2-(Isobutylamino)-6-(trifluoromethyl)nicotinic acid

The mixture of ethyl 2-(isobutylamino)-6-(trifluoromethyl)nicotinate (87 mg, 0.300 mmol),
tetrahydrofuran (10 ml) and SM NaOH solution was refluxed for four hours and stirred at
room temperature overnight. Solvents wero evaporated, water was added to the mixture and
the mixture was acidified using 1M HCl.'Thé mixture was extracted three times with DCM.
The organic layers were combined; dried and evaporated to diyness to yield 58 mg of the
title compound.. S T S L A N A

'H NMR (400 MHz, CDCl3-d) & ppm 1.00 (d, 6'H) 1.96 (m,"1 H) 3.42 (t, 2 H) 6.79 - 6.92
(m 1H)798(br s.,'1 H)'8:33 (d, 1 H).

Step 3: 2-(Isobutylanuno)-N-(Z-methylbut-3-yn-2-yl)-6 (trifluoromethyl)nicotinamide
2-(Isobutylanuno)a6-(tr1ﬂuoromethyl)mcotmlc dcid (58 mg, 0.221 mmol), DCM (4 ml),
EDCI (47 mg, 0.243 mmbol), HOBt (33 tg, 0.243 mmol), DIPEA (0.077 inl, 0.442 'mmol)
aid 1,1-dimethylpropargylamine (20 mg, 0.243 mmol) were stirred at room témpératiire”
overnight. The reaction miixture was diluted with DCM and washed with N4,COjysolution;”
IM HCI solition and water. The organic phase was dried and evaporated to dryness The ‘
ptoduct was purified by preparatxve HPLC to yield 26 mg of the titlé compound

'H NMR (400 MHz, CDCls"d) & ppm 0.97 (d, 6 H) 1.74 (s, 6 H) 1.93 (m, 1 H) 241 (s 1 H)

332(dd 2H)605(br s, 1H)676(d 1 H)7.60(d, 1 H) 8.17 (b s., 1 H): -
ot o ! B .
EXAMPLE 106: 2-(Isopropylammo)-N-(2-methylbut-3-yn-2-yl)-6 (trifluoromethyl)-

mcotmamlde

Step 1: Ethyl 2-(lsopropylammo)-6-(tnfluoromethyl)mcotmate ,
2,2-Dimethoxypropane (O 630 ml, 5.12 mmol) ethyl 2-amino-6- (tnﬂuoromethyl)mcotnnate
(200 mg, 0.854 mmol), ;nﬂuoroaceuc 'a(?l_d‘ (0.127 ml, 1.708 mmol) and DCM (10 ml) were

stirred at room temperature for 10 minutes. Sodium triacetoxy borohydride (290 mg, 1.366

-y
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mmol) was added and the reaction mixture was stirred at room temperature over three-
mghts 2 2-D1methhoxypropane (0.63 ml) tnﬂuoroacetro acid (O 127 ml) and sodmrn
tnacetoxy borohydrnde (290 mg) were added and the mixture was stirfed at room B
temperature overmght 2 2-D1methoxypropane (1. 26 ml) was added and the mixture was
stirred overnight. Dxmethoxypropane (1:26: ml) and sodium triacetoxy borohydnde (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
PCM and washed with Na2C03 solution and brine. The organic phase was dried and
evaporated to dryness. Toluene was added to the evaporation residhe.and: solvents were
evaporated once more. The product was punfled by ﬂash chromatography to yleld 140 mg
of the mle compound '
LCMS [M+1] 2770 "

Lerap gl e g T e R

Step 202+ (Isopropylammo) 6-(tnfluoromethyl)mcotxmc acid’

The mixture of ethyl 2- (1sopropy1ammo)—6 (tnﬂuoromethyl)mcotmate (140 mg; 0. 507 -
mmol), tetrahydrofuran (10 ml) and SM NaOH solution (0.507 ml, 2.53 mmol) was refluxed
until the starting material was consumed. Solvents were evapordted, water was added to the
Inixture and the mixture was acidified using 1M HCI. The mixture was extractéd three times
with DCM. The organic jayers weré-combined, dried and evaporated to dryness to-yield 90

g .of the txtle compound

*"H NMR (400 MHz, CDCly-d) § ppm 1.29 (d, 6 H) 4.32 - 4.51(m, 1 H) 6.86 (d, 1 H) 7.73

(br 8., IH)827 837(m 1 H).

Step 3 2- (Isopropylammo)-N-(Z-methylbut-3-yn-2-yl)-6-(trlfluoromethyl)mcotmamlde
2: (Isopropylammo) -6- (trlﬂuoromethyl)nlcotxmc ‘acid (81'mg, ©.326 mmol), DCM (4 ml)
EDCI (69 mig, 0. 359 ramol), HOBt (49 ing, 0.359 mmol), DIPEA' (0:114 ml; 0.653" mmol)
and 1,1-dimethylpropargylamine (0.038 ml, 0:359 mmol) were stirred at room tem’perature'?
overnight. The reaction mixture was diluted with DCM and washed with Nag'COg"eohitioh,
1M HCI solution and water. The organic phase was dried and eévaporated to drynéss. The'
proddét was purified by preparative HPLC to yield 47 mg of the title comipound:

'H NMR (400 MHz, CDC13 d) 6 ppm 1. 25(d, 6 H) 1.74 (s, 6 H) 2.41 (s, 1H)431 (m 1 H)
608(brs 1H)674(d1H)761(d 1H) 7.94 d, 1 H). ‘ e
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EXAMPLE 107: 2-(Ethylammo)-N-(2-methylbut-3-yn-2-yl)-6 (trlﬂuoromethyl)-

mcotmamlde

i

Step 1: Ethyl 2-(ethylamino)-6-(trifluoromethylnicotinate : .
Acetaldchyde (0 308 mi, 5.52 mmol) ethyl 2-amino-6- (tnﬂuoromethyl)mcotmate (323 mg,
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 rootn temperature overnight. Ac'etdldchyde (0.308 ml) and trifluoroacetic acid

(0.205 ml) were added again and the reaction mixture stirred at room temperature oveinight.

The réaction mikture wis diluted with DCM and washed with Na,COs solution. The water

phase was extracted with DCM, the organic layers were combined, dried and evaporated to
dryness ‘The product was purlﬁed by flash chromatography to yield 54 mg of the title
compound ' S ‘

LC/MS [M+l] 263 O

Step 2: 2:(Ethylamino)-6-(trifluoromethyl)nicotinic acid

The mixtuté of ethyl 2-(ethylamino)-6-(trifluoromethyl)nicotinate (54 mg, 0.206 mmol),
tetrahiydrofuran (10 ml) and SM NaOH solution' (0.206 ml, 1.030 minol) was refluxed until
-t:he's'tarting"mat'eria;l’w:i‘s' ¢onsumed. Solvent was evaporated, water was added to the mixture
and the mixture was acidified using 1M HCL. The mixture-was extracted three times with'
DCM: The orgamc layers were combmcd dned and evaporated to dryness to yxeld 36 g of
the title compound ' P ' : ST

'H NMR (400 MHz, CDC13—d)5ppm 1.29 (3 H) 3.61 (m, 2 H) 6.88 @1 H) 7.82 (br. ., 1
H) 8 32 (dd 1 H).

: Step 3 2-(Ethylammo)-N-(2-methylbut-3—yn-2-yl)— -(tnfluoromethyl)mcotmamlde

2- (ethylammo) -6-(trifluoromethyl)hicotinic acid (36 mg, 0.154 ‘mmol), DCM (4 ml), EDCI
(32 g, 0:169 mmiol), HOBt (23 mg, 0.169 mmol), DIPEA (0.054 ml, 0.307 mmol) and 1,1-
di‘r‘riéthylpropargylar‘niue (0.018 rml, 0.169"mmol) were stirred at room temperature
ovemnight. The reaction mixture was diltited with DCM and washed with Na,CO3 solution,

1M HCI solution and water. The ofganic phase was dried and evaporated to dryness. The
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product was purlﬁed by preparatrve HPLC to yreld 32 mg of the title compound
lHNMR(400MHZ CDCls-d) 8 ppm 1.24 (1, 3 H) 1.74 (s, 6 H) 2.41 (s, 1 H) 3.52 (m, 2H)
6.06 _(br. s.,,l H) 6.77 (d, 1 H) 7.61 (d, 1 H) 8.08 (br. 5., 1 H).

EXAMPLE 108 4-(tert-Butylammo)-N-(2-methylbut-3-yn-2-yl)-2-

(trlfluoromethyl)pyrmudme-s-carboxanude

Step 1: Ethyl 4-(tert-butylamino)-2-(trifluoromethyl)pyrimidine-5S-carboxylate
fert-Butylamine (1.238 ml 11.78 mmol), ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-
carboxylate (03g,1.178 mmol) and ethanol (2 ml) were added to a microwave vial. The
reactron mixture was 1rrad1ated at 160°C for 30 minutes at high absorbance The reactron
rmxture was dlluted wrth water and extracted thce wrth ethyl acetate The orgamc layers
were combmed washed wrth water, dned and evaporated to dryness to yleld 307 mg of the
tltlecompound e TR

lHNMR(4OOMHZ CDC13 d)8ppm 1 41 (t, 3H) l 53 (s 9H)439(q,2H) 8 57 (br. s., 1
H)889(d1H) e e co o

Step 2: 4- (tert-Butylammo) 2-(mfluoromethyl)pyrrmndme-S-carboxyhc acid
The mixture of'ethyl 4—Ctert~butylanuno)-2-(tnﬂuoromethyl)pynmrdme-S-carb‘oxylate (307
mg, 1.054 mifiol), tetrahydrofuran (10 mi) and SM NaOH solution'(1.054 ml; 5.27 tumol)
was refluxed until the starting material was consumned. Solvént was evaporated, ‘water Was
addéd to the mixturée and the’ mixture was acidified using 1M HCI The mixture was "
xtracted three times with DCM. The organic: layers were combined, dried and evaporated to
dryness: The product was purified by reverse phase flash chromatography fo yield 239 mg of
the title: corﬁpdund : '

lH NMR (400 MHz MeOD—d) 5 ppm 1.54 (s 9'H) 8.85 (s, 1 H)

Step 3 4- (tert-Butylammo)-N—(2-methylbut-3-yn 2-yl) 2- (trlﬂuoromethyl)pyrmndme-
5-carBoxamlde : . .

4- (tert—ButyIammo) 2 (tnﬂuoromethyl)pynrmdme 5—carboxyhc acid’ (50 mg, O 190 mmol)

DCM (4 ml), EDCI (40 ing; 0.209 mmol), HOBt (28 mg, 0.209 mmol), DIPEA (0.054 rl,

0307 mmol) ard 1,1-dimethylpropargylamine (0:066 ml, 0.380 mmol) were stirred at foom

temperature overnight. The reaction mixture‘was diluted with DCM and Wwashied with
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Na2C03 solutlon M HCl soluuon and water The organic phase was drled and evaporated
to dryness The product was punﬁed by preparauve HPLC to yxeld 35 mg of the tltle :
compound ' ' , '

lH NMR (400 MHz CDC13—d) 8 ppm 1 50 (s 9 H) 1 74 (s, 6 H) 2. 43 (s, 1 H) 6 13 (br 5., 1
H)836(s 1H)875(br s., 1 H).

EXAMPLE 109: N-(2-Methylbut-3-yn-2-yl)-4-(tert-pentylamino)-2-(trifluoromethyl)-

pyrimidine-5-carboxamide

Step 1: Ethyl 4-(tert-pentylamino)-2-(trifluoromethyl)pyrimidine-5-carboxylate
tert-Amylamine (0.688 ml, 5.89 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 -
reactlon rruxture was. 1rrad1ated at 160°C for 30 minutes at hlgh absorbance The reaction
rmxture -was diluted with water and extracted twice with ethyl acetate. The organic layers
were caombined, washed with water dried and evaporated to dryness to yield 292 mg of the
title compound. . ., -
lHNMR(4OOMHz CDCl; d)8ppm091 (t,3H) 141 (,3 H) 1 49(s 6H) 1.91 (m 2H)
439(m2H)853(brs 1H)889(le) I f ‘ ‘

Step 2 4-(tert-Pentylanuno)-2-(tnﬂuoromethyl)pynrmdme-S-carboxyhc acid
The mixture of ethyl 4-(tert-pentylamino)-2- (trxﬂlroromethyl)pynrmdme -5-carboxylate (292
mg, 0.956 fimol), tetraliydrofuran (10 ml) and SM NaOH solution (0.956 ml; 4.87 minol)

was refluxéd until the st'ar'ting,‘rnaterial'was constimed. Solvént was evaporated, water was.

dded to'thé mixture and the mixture was acidified using 1M HEC1. The mixtire was -

extracted three times with DCM. The organic layers were combined, dried and evaporated to

dryness. The product was purified by reéverse phase flash chromatography to yield 189 mg of
thetitle: cornpound A
‘H NMR (400 Mz, MeOD-2) 5 ppr. 92(.3 H) 149 (5. 6 H) 1.94 @28 85 (s, 1 H).

Step 3 N~(2-Methylbut 3-yn-2-yl)-4-(tert-pentylammo)-2 (tnﬂuoromethyl)pyrmudme-

5-carboxamxde - o Lo

'4 (tert-PentyIammo)—2—(tnﬂuoromethyl)pynrmdme -5- carboxyhc acid (50 mg, 0.180 mmol)

DCM (4 ml) EDCI (38 mg, 0.198 mmol) HOBt (27 mg, 0. 198 mmol) DIPEA (. 063 ml,

l,.
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0.361 mmol) and 1, 1-dimethylpropargylarnine (0.021 ml, 0.198 mmol) were stirred at room
témﬁérathr‘éb?emight. The reaction mixture was diluted with DCM and washed with
I\:IaZCOg" solution, 1M HCI solution and water. The organic phase was dried and evaporated
to dr);n‘e'ss', The proéluct was purified by preparative HPLC to yield 23 mg of the title
compound. |

'"H NMR (400 MHz, CDCl3-d) & ppm 0.88 (t, 3 H) 1.45 (s, 6 H) 1.75 (s, 6 H) 1.88 (q, 2 H)
243 (s, 1 H) 6.09 (br. s., 1 H) 8.35 (s, 1 H) 8.66 (br.s., 1 H). ' )

EXAMPLE 110: 4-(Isopropylamino)-N-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)-

pyrimidine-5-carboxamide

Step 1: Ethyl 4-(isopropylamino)-2-(triftuoromethyl)pyrimidine-5-carboxylate

Isopropylamine (1.004 ml, 11.78 mmol), ethyl 4-chloro-2-(trifluoromethyl)pyrimidine-5-

cfgrt.)OXylgtq’(O.’:‘ g, 1.178 mmol) and ethanol (2 ml) were added to a _mi}drowave‘vial_.‘,,’l‘hq.v
reaction mixture was irradiated at 160°C for 30 minutes at high absorbance. The reaction

mixtyre was diluted with wai:er and extracted twice with ethyl acetate. The organic layers

were combined, washed with water, dried and cvgporated to dryness_. The product was
pﬁriﬁéd by flash chromatoorapﬁy ,t‘o yield 174 mg of the. title compound.

'H NMR (400 MHz, CDCl3-d) & ppm 1.29 (d, 6 H) 1.41 (t 3H)4.31-4.53 (m 3H)8.31
(br.s.; IH)888(d1H) ‘ o '

Step 2 4~(Isopropylammo) 2-(trifluoromethyl)pyrimidine-5-carboxylic acid

The mixtuie of ethyl 4-(150‘propyla-rmno)-z-(mﬂuoromethyl)pyrmudme-S-carboxylate (174
ing, 0.628 nimol), tétrahydrofuran {10 ml) ‘and 5M NaOH solution (0.628 mk; 3. 14 mrtiol)
was refluxed until the starting matérial was:consumed. Solvént was evaporated, water was
added to the thixturé and the mixtire was acidified using 1M HCl. The mixturée was '
extracted three times with DCM. The organic layers were combinied, dried and evaporated to
dryness to 'yield 154 mg of the titlé compouiid. - - : :

'H NMR (400 MHz, MeOD-d) & ppm 1.31 (d,'6.H) 4.33 - 4.51 (m, 1 H) 8.84 (s, 1 H).

Step 3: 4-(Isopropylamino)-N-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)pyrimidine-
5-carboxamide

4-(Isopropylafnino):2-(triﬂuororﬁethyf)pyrihﬁdiné-S—'car'boxylié -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-dimethylpropargylamirne (0.023 ml, 0.221 mmol) were stirred at room
temperature 'oVe'rnight The reaction mixture was diluted with DCM and washed with

to dryness. The product was purified by preparative HPLC to yield 44 mg of the title
compound.

'H NMR (400 MHz, CDCl3-d) & 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-(tert-Butylammo)-N-(Z-methylbut-3-yn-2-yl) 6-(trifluoromethyl)-
nicotinamide

Step 1 2-(tert-Butylammo)-6 (tnﬂuoromethyl)mcotmomtrlle ‘

tert-Butylarmne (1.562 ml, 14.86 mmol), 2-chloro-6- (tnﬂuoromethyl)mcotmommle (307
mg, 1.486 mmol) and ethanol (2 ml) were added to a microwave vial. The reaction mixture
was irradiated at 160°C for 30 mmutes at. The reaction mixture was diluted with water and
extracted twice thh ethyl acetate. The organic layers were combined, washed with water,
dned and evaporated to dryness: The product was purified by flash chromatography to yield
360 mg of the title compound. o

'H NMR (400 MHz, CDCl;-d) Sppm 1.50 (s 9 H) 5.25 (br s., 1 H) 6.90 (d 1H)7.71-
782(m1H) : P IR ; v ’

Step 2 2 (tert-Butylaxmno)-6-(tnﬂuoromethyl)mcotlmc acid

‘2-(tért—Butylarmno)-ﬁ—(tnfluoromethyl')'mcotmomtrrle (360 mg, 1.480 mmol), potassium

hydroxide 45% aq. solution (5 mil) arid 1-propanol (5 mly weré added to a miictowave vial.
The feaction tnixture was irradiated at 150°C for 45 minutes at high absorbance: The -
reaction mixture was diluted with water and solvent was evaporated. Water was'added to the
evaporation residue and thé mixture was acidified using concentrated HCL. The fotmed
precipitation was filtered and dried at 40°C overnight in a vacuum oven to yield the title ‘
compound. ,

'H NMR (400 MHz, CDC13-d) 8 ppm 1.51 (s, 9 H) 6.84 (d, 1 H) 7.99 (br. s, 1 H) 8.30 (dd,

1 H)
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Step 3: 2- (tert-Butylammo)-N-(2-methylbut-3-yn-2-yl)-6 (tnfluoromethyl)-
nicotinamide - ‘ ‘ ' :
2-(tert-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)
and 1,1-dimethylpropargylamine (0.022 mI 0210 mmol) were stirred at room temperature
overnight. The reaction mixture was diluted with DCM and washed with Na,COj3 solution,
IM HCI 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 éompound

lHNMR (400 MHz, CDCI3 -d) & ppm 1.48 (s 9 H) 1.74 (s, 6H) 2.41 (s, 1H)603 (br s., 1
H)674(d 1 H) 7.59 (d, 1 H) 8.06 (br. s., 1 H).

"EXAMPLE 112: 6-Chloro‘-zé(isbpfopyianiino).N-(z-meth'ylb'ut-'s-yn'-2'-yl~)nicotinanﬂde

Step 1 6- Chloro-2 (lsopropylammo)mcotxmc acid, T P S S
Isopropylamme (0:887 ml, 10.42 mmol), 2,6- dxchloromcotlmc amd (200 mg, 1.042 mmol)
and NMP (2 ml) were added to a microwave reaction vial. The reaction mixture was.. . . .

irradiated at 200°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
1.9 mg of the title compound. ’
LQI/MS [M+1]215.0

[

Step 2: 6 Chloro-z-(lsopropylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamlde e
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 stitred at room temperature for few
hours.«},1-Dimethylpropargylamine (0.014 ml) was added and the mixture was stirred for a
few more hours. The reaction mixture ' was diluted with DCM and washed with Na,COs -
solution, IM HCI solution and water. The organic phase was dried and evaporated to~ -
dryness. The product was putified by preparative HPLC to yield 13 mg of the title
¢ompound. . - , .

'H NMR (400 MHz, DMSO-d)Bppm 1.18(d,6 H) 1.57 (s, 6 H) 3.13 (s, 1 H) 4.11 (m, 1 H)
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-Chlorofz-(ethylamin(;)-N-(2-methylbut-3—yn—2-yl)ni¢otinamide

Step 1: 6-Chloro-2-(ethylamino)nicotinic acid

Ethylariine hydrochloride (0.849 mg, 10.42 mmol), 2,6-dichloronicotinic acid (200 mg, - *
1.042 thmol), triettiylamine (1.452 ml, 10.42 mmol) 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 water and acidified using 1M 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. i

LC/MS [M+1]261.0

Step 2 6 Chloro-2 (ethylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamnde ‘

6- Chloro—2 (ethylarmno)mcotmlc acid (50 mg, 0. 249 mmol), DCM (4 ml), EDCI (53 mg,
052?}4' mmol), HOBt (37mg, 0:274 mmol), DIPEA (0.087 ml, 0.498 mmol) and 1,1-
difriéthylpropafgylanliné (0.029 111, 0.274 mifol) were stitred at room température for few
hours. t;}-Dirméthylpropargylamine (0.029 mt) was'added and the mixture was stirred few
more hours.-The reaction mixture was diluted with DCM and washed with Na,COj solution,
1M HCI 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-d) & ppm 1.15(t, 3 H) 1.58 (s, 6 H) 3.12 (s, 1 H) 3.37 (m, 2 H)
6.58 (d, ' H) 7.96 (d, 1 H).8.24 (s, 1 H) 8.47 (s, 1 H).

EXAMPLE 114: S-Fluoro-z-(lsopropylammo)-N-(Z-methylbut 3-yn-2-yl)-6-, :

‘1

Step l 2-Chloro-S-ﬂuoro-6-morpholmomcotmomtrlle L T
The mixture of 2 6-d1ch10r0 -3-cyano-5-fluoropyridine (1 03 g, ! 5 39. mmol) and acetomtnle
{20 ml) was cooled down to 0°C.and morpholine (1.411 ml, 16.18 mmol) and triethylamine
(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-d) & ppm 3.64 - 3.75 (m, 8 H) 8.14 (d, 1 H).
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Step 2: S-Fluoro-z-(isopropylamino)-6-morpholinonicotinonitrile:

Isopropylamine (0.705 mt, 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
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+1] 265.1

Step 3: 5-Fluoro-2-(isopropylamino)-6-morpholinonicotinic acid.
5-Fluoro-2-(isopropylamino)-6-morpholinonicotinonitrile (174 mg, 0.658 mmol), potassium
hydroxide 45% aq. solution (5 ml) and 1-propanol (5 ml) were added to a microwave vial.
The reactioh mixture was irradiated at 150°C ot 3 hours at high dbsorbance. The réaction
mixtare was diluted with water and'solverit was evaporated. Water was added to the
évaporation residue and the mixture was acidified using concentrated HCl: The formed:
precipitation was filteréd and dried at 40°C overnight in a vacuum oven'to yield 197 mg of
the title compound.- * -+ -+ SRR ST e e
'H NMR (400 MHz, CDCls-d) & ppm 1.14 - 1.31 (m, 6 H) 3.69 - 3.87 (m, 8 H) 4.09 - 4.30
(t, 1 H) 7:57 (bt. s., 1 H) 7.66 (d, 1 H).

Step 4: 5-Fluoro-2-(1sopropylammo)-N-(2-methylbut-3-yn-2-yl)-6-morpholmo-

L.
t

mcotmamlde o

’S.iFIUOr‘0~2—(isopropylh'mino)-"6‘-r'norpholiﬁo’rﬁcdtihic’ acid (50 mg, 0.141 mmol), DCM (4

tml), EDCI (30 mg, 0.155 thmol), HOBt (21mg, 0.155 mirmol), DIPEA (0.049 rl, 0.282 ™

itirriol) and 1,1-dimiethylpropargylamine (0.016 inl, 0.155 rmol) were stirred at'room

temperature overnight. The reaction mixture was diluted with DCM and washed with "

N,COy solution, 1M HCI solution and water. The organic phasé was dried and évaporated
to dryness The product was punfled by preparative HPLC to yleld 14 mg of the title
compound ' . ' ‘

H NMR (400 MHz, CDCls-d) & ppm 1.22 (d, 6 H) 1.71 (s, 6 H) 2.38 (s, 1 H) 3.56 - 3.68
(m 4 ,H)»3A.7.2_' - 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: N-(Z-Methylbut 3-yn-2—yl) 2- (tetrahydro—ZH-pyran-4-ylammo) 6-

(tnfluoromethyl)mcotmanude
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Step 1 2- (Tetrahydro-ZH-pyran-4-ylammo) 6- (tnfluoromethyl)mcotmomtnle
Tetrahydro—pyran—4 -ylamine (0 301 ml 2.90 mmol) 2-chloro-6- (mﬂuoromethyl)-
nicotinenitrile (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. The reaction mixture was
diluted with ethyl acetate and washed several times with water. The organic phase was’
evaporated to dryness and purified by flash chromatography to yxeld 281 mg of the title
compound.

'H NMR (400 MHz, CDCl3-d) § ppm 1.51 - 1.73 (m, 2 H) 1.99 - 2.14 (m, 2 H) 3.56 (td,2
H) 3.97 - 4.10 (m, 2 H) 4.17 - 435 (m, 1 H) 5.44 (d, 1 H) 6.96 (d, L H)7.78 - 7;88'(m, 1 H).

Step 2: 2-(Tetrahydro-2H-pyran-4-ylamino)-6-(trifluoromethylnicotinic acid

2-(Tetrahydro-2H-pyran-4-ylarhifio)-6-(trifluoromethytnicotinonitrile (141 mg, 0.520

mmol), potassitiin hydroxide 45% aq: solution (5 ml) and I-propariol (5 ml) were refluxed
for Several hours uiitil the starting material was consumed. The reaction mixture was diluted

with watér and solvent was evaporatéd. Water was added to theé ‘€vaporatior residue afid the

Tnixtute was acidified using concentrated HCI. The forméd 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 N-(2-Methylbut-3-yn-2-yl) 2 (tetrahydro-2H—pyran-4-ylammo)-6-
(trifluoromethyl)nicotinamide

2- (Tetrahydro—ZH»pyran-ét ylamino)-6- (tnﬂuoromethyl)mcotmlc acid (81 mg, 0.279 mmol),
DCM (4 ml), EDCI (59 mg, 0.307 mmol), HOBt (4Img, 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 B

Na2C03 solution, 1M HCI solution and water. The organic phase was dried and evaporated
to dryness The product was' purxﬁed by preparatxve HPLC to yxeld 43 mg of the title -
compound 7 ' o

' NMR (400 MHz, CDCls-d) § ppm 1.51 - 1.68 (m, 2 H) 1.75 (s, 6 H) 2.04 (m, 2 H) 2.42
(s 1H)356(td 2H)398(m 2H)4 13 - 430(m 1H)6 11 (br s., 1 H) 6.80 (d, 1H)764

(d, 1H)811(d lH)

EXAMPLE 116: N-(Z-MethylbuthLyh-2;511)-2-'((tétrahydro-ZH-'p“ytéh-4-y!)lﬁethyl'-"" T
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amixio)-'6-(ffiﬂuoromethyl)ni.cot'iné)x.n:ide‘

Step 1: 2;((Tetrahydro-ZH;-pyran-4-yl)methylamino)-6-(triﬂuoromethyl)nicotinonitrilé
4- Annnomethyltetrahydropyran hydrochlonde (440 mg, 2.90 mmol) 2- chloro 6- .
(tnﬂuoromethyl)mcotmommle (200 mg, 0. 968 mmol), trxethylamme ©. 405 ml 2. 90 rnmol)
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 yxeld 207 mg of the title compound.

lH NMR (400 MHz, CDCl;-d) d ppm 1.30 - 1.52 (m, 2 H) 1.62 - 1.76 (m, 2 H) 1. 83 2.02
(m, 1H)331 352(m 4H)392 407(m 2H)5.63(t,1 H)6.94 (d, 1 H)7.75 - 7.86 (m,
1H). '

Step 2: 2;((T'etl‘ahy&ro-ZH-pyf’an’-4--yl)m'e'thfyla‘mmo)-6-(triﬂuorOmethyl)iiicotihfc"acf&‘
2-((Tetrahydro-2H-pyran-4-ylymethylamino)-6-(trifluoromeéthyl)nicotinonitrile (207 mg,
0.726 rimol), pofassium hydroxide 45% ag. solution (5 ml) and 1-propantl (5 mi) were
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 ‘evaporaﬁon )
residue, the mixture was acidified using concentrated HCI and extracted with ethyl acétate.
The’ organic phase was evaporated to dryness and purified by flash chromatography to yleld
44 g of the title compound. - o R o

'H NMR (400 MHz, CDCls-d) & 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: N-(2-Methylbut—3-yn-2-yl) 2~ ((tetrahydro—ZH-pyran-4-yl)methylamlno)-6-
(tnfluoromethyl)mcotmamlde ' '

2~ ((Tetrahydro-ZH-pyran-4 yl)methylarmno) -6-(trifluoromethyl)nicotinic acid (44 mg, 0.145
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 thh Na,COj solution, IM HCI solution and water. The organic phase was dried and
evaporatcd to dryness The product was punﬁed by preparatxve HPLC to yleld 36 mg of the

title compound
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'H NMR (400 MHz, CDCl3-d) & 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. 5., 1 H) 6.79 (d, 1 H)7.62
(d, 1 H) 8.25 (t, 1 H).

EXAMPLE 117: 2-(Cyclopropylamino)-N-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-

nicotinamide

Step 1: 2-(Cyclopropylamino)-6-(trifluoromethyl)nicotinonitrile

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 rea@tidn mixture was diluted
with ethyl acetate and washed several times with water. The organic phase. was evaporated
to drypéss and pl_;;iﬁed by flash chromatography to yield 395 mg of thé title compound. -
lH NMR . (400 MHz, CDCl;-d) & ppm 0.56 - 0,69 (m, 2 H) 0.85 - 0.96 (m, 2 H) 2.92 (m, 1
H)558(br s., 1H)699(d 1H)775 787(m lH)

Step 2:2- (Cyclopropylammo) -6- (trlﬂuoromethyl)mcotmlc acnd
2-(Cyclopropylamino)-6-(trifluoromethyl)nicotinonitrile (295 mg, 1.298 mmol), potassium
hydroxide 45% aq. solution {10 ml) and 1-propanol (10 ml) weré added to a microwave vial.

The reaction mixture was irradiated at 155°C for 30-45 minutes at high absorbarce. The
reaction mixtire was diluted with water and solvent was evaporated. Witer was added to the
evaporation residue and the mixture was acidified using 'conéer'ltr‘ated’HCI'. The formed
precipitation-was filtéred and dried at 40°C overnight in a vacuum ovéh to yield 315 mg of
the title compound. . - ‘ ' I

'H NMR (400 MHz, CDCl;-d) & ppm 0.49 - 0.65 (m, 2 H) 0.79 - 0.94 (m, 2 H) 3.00 (m, 1
H)694(d 1H)7.91 (br.s., IH)831 (dd, lH)

Step 3:2- (Cyclopropylammo)-N-(2-methylbut-3-yn-2-yl) 6- (tnfluoromethyl)
nicotinamide ' '
Z(Cyclopropylamino)-6-(triﬂuororhethyl)n'it:otinic"acid (80 mg, 6:325 mmol), DCM (4 ml),
EDCI (69 r‘ng,‘ 0.357 mmol), HOBt (48mg, 0.357 mmol), DIPEA (0.113 ml, 0.650 mmol)
and 1;1-dirri'ethylpfopargylaminé'(0.038 ml, 0.357 mmol) were stirred at room températufe

overnight. The reaction mixture was diluted with DCM and washed with Na,COj solution,
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1M HCl solutxon and water. The organic phase was dned and evaporated to dryness. The
product was purified at first by flash chromatography and ﬁnally by preparatwe HPLC to
yleld 13 mg of the title compound "

'H NMR (400 MHz, CDC13—d) 6 ppm O. 46 0. 61 (rn 2H)0.73-0. 87 (m 2H)1.73 (s, 6 H)
241 (s 1 H)2.92 (m, 1 H) 6.06 (br.s., 1 H) 6.84 (d, 1 H) 7.61 (d, 1H)816(br S. lH)

EXAMPLE 118: 2,3-Dimethyl-N-(2-methylbut-3-yn-2-yl)-1H-indole-7-carboxamide

Step 1: 2,3-Dimethyl-1H—indole-7-carboxylic acid

2-Butanone (2.375- mi, 26.5 mmol) was added alowly to the mixture of 2-hydrazinobenzoic
acid hydrochloride (5 g, 26.5 mmol) and acetic acid (50 ml). The reaction mixture was
refluxed for, 3.5 hours and 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 orgamc layer, was evaporated to dryness The product was crystalhsed from ethanol
toy1eld1762gofthetx,tleproduct Coe AR . -
lHNMR(400MI-IZ DMSO-, d)ﬁppm2 17(s 3H)237 (s 3H)692 7.13 (m 1H)763
(d 2H) 1055(br s., lH) 1285(br 5., lH)

Step 2 2 3- Dlmethyl-N-(2-methylbut-3-yn-2-yl)-1H-mdole-7-carboxamlde
2;3-D1m’ethyl—1H-mdole-7—carboxyhc acid (1_00'mg, 0.529 mmol), DCM (4 ml), EDCI (111
mg, 0.581 mrhol); HOB (79 ‘nig, 1.057 mmol), DIPEA (0.184 ml, 1.057 mmol) and 1,1+ -
dithethylpropargylamine (48 mg, 0:581 mmol) were stirred at room temperatiré overnight.
‘The resiction mixtute was diluted with DCM and washed with N4;COj soliition; 1M HCY

solution and water. The orgdnic phase was dried and evaporated to dryness. The product was

érystallised from the mixture of ‘acetoritrile and water to yield 43 mg of the title compound.
1HNMR(4OOMHZ CDCli-d)-8 ppm 1.79 (s, 6 H) 2.23 (d, 3 H) 2.37 (d, 3H) 241 (5, D
636(br 5., 1H)704(t 1H)721 (dd, 1H)761 (d, 1 H) 9.94 (br: s., IH)

EXAMPLE 119 N-(3-Ethylpent-1-yn-3-yl) 1H-mdole-7-carboxamxde

Step 1 5 N-(3-Ethylpent-1-yn-3-yl) 1H-mdole-7-carboxarmde I A A
1H-Indole-7-carboxylic acid (100 mg, 0.621 mmol), dichloromethane (3 ml), 1‘(3-.,
dunethylarmnopropyl)—3—'et11-y1carbod11nude hydrochloride (143 mg, 0.745_mm01)~,\ 1-
hydroxybenzotriazole (84 mg, 0.621 mmol), N,N-diisopropylethylamine; DIPEA (0.324 ml,
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1.862 mmol) and 3-ethylpent— -yn-3-amine hydrochloride (119 mg, 0.807 mmol) were
stirred at room temperature ovemlght The reaction nuxture was washed once w1th water.
The organic phase was dried and evaporated to dryness. The product was purrfxed by flash
chromatography to yreld 139 mg of the title compound - :

'H NMR (400 MHz, CDC13-d) Sppm 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, 1H)7 11(t, 1 H)7.28-7.37 (m, 2 H) 7.80 (dt, 1 H) 1030(br s,
1 H).

EXAMPLE 120: N. -(3-Ethylpent-1—y_n-_:f,,,-yl)-1,2,3,4-tetrahydroquinoline-,&carboxamide

1.,2_,3,4—Tetrahydr0quinoline-S-carboxylic acid (100 mg, 0.564 mmol), dichloromethane (3
mi), l-(_3-d&me_thylaminopropyl)-3~ethylcarbodi,tm_ide hydrochl,.o,ride (130 mg, 0.677 mmol),
-hydroxybenzotriazole (76 mg,. O 564 mmol), N, N-diisopropylethylamine' DIPEA (0.295
ml, 1. 693 mmol) and 3-ethy1pent—l-yn 3- -amine hydrochlorxde (108 mg, 0 764 mmo}) 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 purrﬁed by ﬂash ,
chromatography to yield 80 mg of the title. compound ‘ . : |
1HNMR(4OOMH[Z CDCl3-d) 8 ppm 1.03 (t, 6 H) 1.81 -2.01 (m 4H)224(m 2H)239
(s, 1 H)2.76 (t, 2 H) 3.28 - 3.41 (m, 2 H) 5.93 (br S., 1H)638 648(m 1H)698(m 1
H)-7.13'(dd, 1 H) 7.45- 7.74 (m, 1 H). -

EXAMPLE 121 2-(3-Fluorophenylannno)-N-(2-methylbut-3-yn-2-yl)mcotmaxmde

Step 1 Methyl 2-(3 fluorophenylanuno)mcotlnate | e, L

2- Fluoromcotxmc acrd methyl ester (500 mg, 3 22 mmol) and 3-fluoroamlme (7 16 mg, 6 45
mmol) were rmxed and heated ina nncrowave oven at 120 °C for 20 minutes. The reacuon
rmxture was then dxssolved in DCM and washed w1th 2 X water. The organic phase was
dried. and concentrated 639 mg of the title compound was obtamed ‘ |

1H NMR (400 MHZ, CDCl3—d) ) ppm 3.95(s,3H) 6.71-6.77 (m, 1 H) 6.78. (dd 1H)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).

S’tep 2: '2‘:(3-Fiuofophenylaniino)ni‘cotinic acid
Methyl 2-(3-fluorophenylamino)nicotinate (639 mg, 2.60 mmol) and potassium hydroxide
(437 mg, 7.79 mmol) in methanol (9 ml) and water (2 ml) were stirred at room temperature

y .
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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 HCI. 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. : . :

'H NMR (400 MHz, DMSO-ds) & ppm 6.77 - 6.86 (m 1 H) 6.94 (dd 1H)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. 5., 1 H).

Step 3: 2-(3-Flu0rophenylamino)-N-(2-methylbut-3-yn-Z-yl)hicotinamtde
2—(3—ﬂuorophenylamino)nicotinic acid (538 mg, 2.3 17 mmol), EDCI (533 mg, 2.78 mmol),
HOBt (94 mg, 0.695 mmol), DIPEA (1.211 ml 6 95 mmol) and 1,1-
dimethylpropargylamine (0. 293 ml, 2.78 mmol) in DCM (10 ml) were stlrred at room
temperature overnight. The mixture was washed twice with water, drxed and concentrated
The ctude product was purified by flash chromatography 310 mg of the title compound was
obtained: o ‘ R - B

TH NMR (400 MHz, CDCls) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H).6.16 (br. 5., 1 H) 6.67 - 6.75
(m 2H)72O 728(m 2H)767(dd 1H)778(dt 1H)835(dd lH) IOSO(br s.,' 1 H).

EXAMPLE 122: 2- (2-Fluorophenylamlno)-N-(2-methylbut-3-yn-2-yl)mcotmanude

Step 1 Methyl 2-(2-ﬂuorophenylammo)mcotmate | : o R T
A mixture of 2-fluoronicotinic acid methyl ester (500 mg, 3. 22 mmol) and 2-ﬂuoroan1hne

(716 mg, 6.45 mmol) was heated ina rmcrowave oven at 120 °C for 30 mmutes The

rreactron mrxture was then dissolved in DCM and washed with, 2 X water. The orgamc phase

was dned and concentrated Diethyl ether was added and the precipitate was ﬁltered off 502
mg of the title compound was obtained. : S :

1H NMR (400 MHz, CDCly) 3 ppm 3.95(s,3H)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). . .

Step 2 2- (2-Fluorophenylamrno)mcotmlc acld ,

A mixture of methyl 2- (2-ﬂuorophenylanuno)mcotmate (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

combined organic phases were dried and concentrated. 419 mg of the title:compound was -
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obtamed
lH NMR (400 MHz DMSO—ds) o ppm 6 94 (dd, 1 H) 7.00 - 7.07 (m, 1 H) 7. 19 (t 1 H) 7. 27
(ddd 1H)829(dd lH)843(dd 1H)858(td lH) 1065(d IH) 1370(br s., lH)

Step 3: 2-(2-Flu0rop'henylamino)-N-(Z-me'thylbut—3-yn-Z-yl)nicotin'amide-
2-(2-Fluorophenylamino)nicotinie 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 ehromatography. 201 mg of the title compound was

obtamed

'H NMR (400 MHz, CDCl3) 6 ppm 1.78 (s, 6 H) 242 (s, 1 H)6.17 (br S., l H) 6. 72 (dd, 1

H)693 701(m 1H)707 715(m 2H)768(dd 1H)833(m 2H)1033(brs 1H)

EXAMPLE 123: 2-(4 4-Dlﬂuorocyclohexylammo)-N-(Z-methylbut-3-yn-2- S

yl)mcotmamlde

Step 1 Methyl 2-(4 4- dlfluorocyclohexylanuno)nrcotmate o

—Fluoromcotrmc acid methyl ester (0.30 g, 1.934 mmol), 4 4~drﬂuorocyclohexylamme
hydrochlonde (0.332g,1.934 mmol) and trxethylamme (O 539 ml 3.87 mmol) in ACN (3
ml) were heated in a rmcrowave oven at 125 °C for 3 h. The formed precxpltate was ﬁltered
off and rmsed with ACN The ﬁltrate was concentrated some diethyl ether was added, and
the precxpltate was ﬁltered off. The filtrate was concentrated which y1elded 404 mg of the,

trtle compound e

Step 2 2-(4 4-D1ﬂuorocyclohexylamlno)mcotlmc acnd , ‘ -, ,,j _ ‘

Methyl 2-(4,4- dlfluorocyclohexylarnmo)mcotmate (0404 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
temperature overnight. Methanol was evaporated, the mixture was diluted with water and
the pH was adjusted to 2 by addition of 2 M HCI: The solution was extracted 3 timés with
EtOAc. The combined organicv phases were-d'ried and concentrated. 328 mg of the title
compound was obtained. - I L .
'H NMR (400 MHz, DMSO- ds)ﬁppm 1.42 - 1.67 (m, 2 H) 1.89 - 2.13(m, 6 H)4 15 (m 1
H) 6.63 (dd, 1 Hy8.10 (dd, | H) 8.14 (m, 1'H)y 8.27 (dd; 1 H) 13.48 (br.s., 1 H). -
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Step 3: 2-(4,4-Diﬁuorocyclohéxylaminp)-N.-(Z-methylbu.t-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 rnmol) and 1 1- .
dlmethylpropargylaunne (0.162 ml, 1.536 mmol) in DCM (8 ml) were sm'red at room
temperature over weekend. The mixture was washed twice with water, dned and
concentrated. The crude product was purified by flash chromatography. 288 mg of the title
compound was obtained.

'"H NMR (400 MHz, CDCl;) & ppm 1.73 (m, § 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, 1H)752(dd 1H)8 12(d 1
H) 8.20 (dd 1 H).

EXAMPLE 124: S-Bromo-N-(Z-methylbut-3-yn-2-yl)-2-(propylammo)benzamlde

Step 1: Methyl S-bromo-z-(propylammo)benzoate .
Methyl 2—armno-5-bromobenzoate (O 5 g,2.173 mmol) was dnssolved in dlchloroethane (15
;ml). The solution was cooled to O ?C._Acgtx_c acid (0.311 ml, 5.43 mmo_l)_,pgopxonaldehyde
(0166 ml, 2.282 m_mol) And‘.spdipm triace.toxy' borohydride (_0.‘921~ g,'4..35 mmol) were .
édde;gi:_:l;hé reaction mixture was stirred at room temperature for 3.h. It.was cooled to 0 °C
followe.d by addition of water (15 ml). The organic phase,was washed with 1MN a2CO3 and
brine, and. was then drled and concenttated 527 mg of the title compound was, obtained. .

lH NMR (400 MHz, CDCl;3) 8 ppm 0.97 - 1.05 (m, 3 H) 1.70 (sxt, 2 H) 3.13 (td, 2 H) 3. 85
(s, 3 H) 6.56 (d, 1H)7.38 (m, 1 H) 7.69 (br. s., 1 H) 7.98 (d, 1 H).

Step 2 S-Bromo-z-(propylammo)benzonc acid
Methyl 5-bromo-2-(propylamino)benzoate (0.527 g, 1.937 rnmol) 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 dﬂutéd with water and the pH was adjusted to 2 by

addition of 2 M HCI. 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-ds) 8 ppm 0:94 (t,.3 H). 1.59 (sxt, 2 H) 3:13 (t, 2 H) 6.72 (d, 1.
H)747(dd1H)783(d1H) '

Step 3:5- Bromo-N-(Z-methylbut-3-yn-Z-yl)-2-(propylammo)benzamxde
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 (0.220 ml, 2.092 mmol) in DCM (8 ml) were stirred at room
temperature ovemxght The rmxture was washed twice with water, dried and concentrated.
The crude product was punﬁed by ﬂash chromatography 3 18 mg of the tltle compound was
obtained.

'"H NMR (400 MHz, CDCl3) & 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, | H) 7.50 (br. s 1 H).

EXAMPLE 125: N-(2-Methylbut-3-yn-2-yl)-2- (1 1,1- trlﬂuoro-2-methylpropan-2-

ylammo)mcotmamlde

Step 1: Methyl 2-,(1,1,_1-triﬂuorog2-;methylpropan-2-ylanlino)uicotinate

A mi}ture of Z-ﬂuorouicot‘inic acid methyl ester (0.4 g, 2.58 mmol) and 2,_2,’2-.tri.ﬂuoro-1,l—
gjimethylx-'et_h);_lamihe ,(0;883_ ml, 774 ’mmoll)_ was heated in a n‘ucrowavei"oyen at 150 °C for
13h The reactioh mi'xtkulfezzvya‘s; then dis_sol,?e"c’i.iu DCM and washecf 'twice W1th water. The
o'ré‘ahic' ,phase v;/as dried and con‘centrated. The crude product was purified by ﬂash . |
chromatography. 89 mg of the mle compound was obtamed S , .
'H NMR (400 MHz, CDCly) 5 ppm 1.74 - 1. 77 (m, 6 H) 3. 88 (s, 3N 6, 59 (dd 1 H) 8 13
(dd, 1H)825(dd 1 H) 8.50 (br. s., IH)

Step 2:2-(1,1 1-Tnfluoro-2-methylpropan-2—ylammo)mcotnmc acid

Methyl 2-(1,1,1-trifluoro-2-methylpropan-2-ylamino)nicotinate (89 mg, 0.339 mmol) and
potassium hydroxide (57.1 mg, 1.018 minol) in methanol (2 nﬂ)'and'Water (0.5 ml) were -
stirred at room température-overnight. Methanol was evaporated, the mixture was diluted
_Wittf,water‘_ and the pH was adjusted to 2 by addition of 2 M HCI. The solution was-extracted
three iimes with EtOAc. The combined ‘organic phases were dried and concentrated. 77'mg

of the title co‘mpourid was obtained.

Step 3 N-(2-Methylbut-3-yn-2-yl)-2 (1 1 1-trlﬂuoro-Z-methylpropan-2-ylanuno)
nicotinamide ‘

2-(1,l,1—Tnﬂuofo-Z-methylpropan—z-ylarruno)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 nil) were stirred at room -

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. . 2 e e

'H NMR (400 MHz, CDCls) & ppm 1.72 (d, 6 H)1.74 (s, 6'H) 2.40 (s, 1 H) 6.07 (br.s., 1 H)
655(dd1H)754(dd1H)818(dd1H)838(sIH) - ' '

EXAMPLE 126: N—(2-Methylbut-3.-yn-2-yl)-4-(propylamino)thiophene-3-carboxamide

Step 1: Methyl 3-((2-methoxy-2-oxoethyl)thio)propanoate

To a solution of methyl 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 ofganic
Iayer was washed with water, dried (anhyd. Na;SOq) and concentrated under reduced
pressure to give the tltle compound as colourless oil. Yield: 80.9 g. ’

lH-NMR (400 MHz, CDCl;): 8 3 75 (s, 3H), 3.70.(s, 3H), 3 26 (s, 2H), 2 2L (t, 2H) 2.66 (t,
2H).

Step 2: Methyl 4-oxotetrahydrothlophene-3-carboxylate _ v
To a suspension of NaOMe (10.16 g, 187.5 mmol) in THF (100 mL) was added a solu’uon of ‘
methyl 3-((2-methoxy-2-oxoethyl)thio)propanoate (30.0 g, 156.3 mmol) in THF (50 mL)

and refluxed for 2 h. The reaction mixture was poured irito ice water and acidified with 1N
HCI and extractéd with DCM. The organic layer was washed with water, dried (anhyd: = -

Na,80;) and concentrated under reduced pressure. The crude residue was purified by flash

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; CDCl3): & 4.03 (bs, 1H), 3.68 (s, 3H), 3.28-3.36 (m; 1H), 3.02-3.08 (m
1H), 2.81-2.89 (m, 1H), 2.60-2.70 (m, 1H).

Step 3: Methyl 4-aminothiophene-3-carboxylate _ .

To a solution of methyl'4-oxotetrahydrothiophene-3-carboxylate (10 g,63.29 mmol) in
MeCN (50 mL) was added NH,OH.HCI (8.73 g, 126.6 mmol) and it was refluxed for 2 h.
The preécipitated solid was filtered and washed with Et,0. The solid was dissolved ir water,
basified with aq.NaHCOj 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: 7.6 g. y
'H-NMR (400 MHz; CDCly): § 7.92 (d, 1H), 6.09 (d, 1H), 4.68 (bs, 2H), 3.86 (s, 3H).

Step 4: Methy! 4-propionamidothiophene-3-carboxylate .

To a solution of methyl 4-aminothiophene-3-carboxylate (5.7 mL, 71.7 mmol) in DCM (80
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
srhca gel using hexane-EtOAc (10%) as the eluent to give the title compound asa pale green
erystalline -solid. Yield: 7.6 g.

lH-NMR (400 MHz; CDCl,): § 10: 05 (s, lH), 04 (bs 2H), 3.93 (s 3H) 2. 46 (q, 2H), 1 27
(t 3H)

Step 5: Methyl 4-(propylamino)thiophene-3-carboxylate - =~ o

To a solution of methy! 4-propionamidothiophené-3-carboxylate (5.0°g, 23:4 mmol) in THF
{50 mL) was added BH3-DMS (10.4 mL, 117:4 mmol) at 0 °C and stirred at rt for 2:h. The
réactiori mixture was quenchéd by MeOH and concentrated under reduced- pressure. The

crude was' punfred by flash chromatography over silica gel usmg hexane- EtOAc (15%) as -

'H-.NMR (400 MHz; CDCl3): § '7.96 (d, TH), 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-(Propylammo)thlophene-3-carboxyllc acld

To a solutiorni of methyl 4- (propylammo)throphene 3-carboxylate (0.4 g, 2.0 mmol) in EtOH
(5 L) was‘added 10% aqueous NaOH solution (2'mL) ‘and heated at 7 °C-for 1 h. The °
féaction mixture was cooléd to 0-°C and neuttalised to pH~ 7 tising'aq.NaHS O3 solution’
The solution was extractéed with EtOAc, washed with water, dried (anhyd. Na,SO4) and -
coricentrated under reduced pressure to give the title compund. Yield: 0.33 g

'H-NMR (400 MHz, DMSO-dq): 8 7.45 (d, lH) 5.62 (d II-I) 291 (t ZH) 1:50-1:60 (m '
2H)095(t3H) : . o L :

Step 7: N-(2 Methylbut 3-yn-2-yl) 4-(propylammo)thlophene-3-carboxarmde
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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 (0.361 g, 2.6 mmol) and DIPEA (1.0
mlL, 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.
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-dj): & 8.14 (d, 1H), 7.99 (bs, 1H), 6.42 (bs IH), 5 95 (d 1H)
3 11 (s 1H),293 3.01 (m, 2H), 1.59 (m 8H), 0.94 (t 3H)

EXAMPLE 127: N-(2- Methylbut-3-yn-2-yl) 2- (phenylanuno)mcotmamxde '
1. Bt T LI * K

Step 1 Methyl 2 (phenylanuno)mcotmate o . . ,
2-Fluoromcot1mc acid methyl ester. (0.50 g 3. 22 mmol) and amhne (O 587 ml 6. 45 mmol)
were heated ina rmcrowave reactor at 120 °C for 20 mmutes The reaction rmxture was
chssolve_d in DCM (30 ml) and washed with 2x water. fI.‘he' organ;p phase was _dr;gc} with

N2,50, and concentrated. 0.716 g of the title compound was obtajnec}. o

Stép 2: 2:(Phenylamino)nicotinic acid -
Methyl 2-(phenylamino)nicotinate (0.716 g, 3.14 mmol) and potassium hydroxide (0.528 g,
9.4 mmol) in methanol (5 mi) and water (2 m}) were stirred at room temperature for 3

hours. Methanol was.evaporated and the reaction mixture was diluted with water, The pH;

was édjusted to 2 by addition of | M HCL. It was extracted with 2 x EtOAc, dried with

Na2804 and concentrated. 0.653 g of the title compound was. obtained.
'H NMR (400 MHz, DMS0-ds) § ppm 6.87 (dd, 1 H) 7.02 (tt, 1'H) 7.33 (m 2 H) 7.72 (m, 2
H)826(dd1H)840(dle)1044(s1H)1358(brs 1H)., "

Step 3: N-(2-Methylbut-37yn-2-y_l)-2-(phepylanﬁno)nigotinamide
2-(Phenylamino)nicotinic acid (0.653 g, 3.05 mmol), l,l—dirhethylpropargylanxine (0.353
ml, 3.35 mmol), triethylaiine (1.275 ml, 9.14 mmol) and 50 % 1-propanephosphonic acid
¢yclic émhydride (3.63 mi, 6.10 mmdl) in DCM (5- ml) were‘stirred at room tefnper‘atiife‘
overnight. The reaction mixture was dissolved in DCM (-10 ml) and washed with 2 x water.

The organic phase was dried with Na,SO, and concentrated. The crude product was purified

ot
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by flash chromatography. 257 mg of the title compound was obtained.
'H NMR (400 MHz, CDCL3) & ppm 1.78 (s, 6 H) 2.44 (s, 1 H) 6.15 (br. 5., 1'H)'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. 5., 1 H)."~

EXAMPLE 128: 2-(tert-Butylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-

nicotinamide .

Step 1: 2-(tert-Butylamm0) S (trifluoromethyhnicotinic acid
2-Chloro-5-(trifluoromethyl)pyridine- 3-carboxyhc acid (0.95 g, 4.21 mmol) and tert-
butylaxmne (4.43 ml, 42.1 mmol) were heated in a microwave reactor at 120 °C for40
minutes. Excess rerz-butylamine was evaporated and the reaction mixture was made amdic
by addition of 1 M HCI. The mixture was ext{rac_ted‘ with ethyl acetate, dried with Na,SO,4
and concentrated. The crude product was purified by flash chrométography. 0.91 g of the .
title compound was obtamed ‘ f : . .- | |

lH NMR (400 MHz, DMSO-d5) 5 ppm 1 47 (s 9 H) 8.23 (dd, 1 H) 8.57 - 8 60 (m 1 H) 8.69
(brs 1 H) 13.64 (br. 5., 1 H). " ' ‘

Step 2 2-(tert-Butylammo)-N-(2-methylbut-3-yn-2-yl) 5- (trlfluoromethyl)mcotmamlde
2-(tert-Butylamino)-5-(trifluoromethyl)nicotiitic acid (0.1 g, 0.381 mmol), EDCI (88 mg,
0.458 mmol), HOBt (15 mg, 0.114 mrol), 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
témperature overnight: The reaction mixture was washed with water and 1 M N4OH. The-
mixture was dried with Na;SO; and concentrated. The crude product'was purified by =
preparative HPLC. 80 mg-of the title compound was obtained. o RS
1HNMR(4OOMHz CDCl3) d ppm 1.48 (s, 9 H) 1.75 (s, 6 H) 2.42 (s, 1 H)600(br S., I H)
760(d 1H)841 (dd 1H)843 (br.s., lH)

EXAMPLE 129 5-Chloro-N-(Z-methylbut-3-yn-2~yl)-2-(phenylammo)mcotmamlde

Step 1 5-Chloro-2-(phenylammo)mcotlmc acnd v 1 . ,

Methyl 2, S-dxchloromcotmate (0309 g, L. 500 mmol) and amhne (0.140 g, 1. 500 mmol)
were heated in a microwave reactor at 150 °C for 1 hour. The reaction mxxture was then
dlssolved in ethyl acetate and washed with 2 x water. The organic phase was drled w1th

Na2804 and concentrated. The crude product was purified by flash thomatography. 76 mg
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of the title compound was obtained. : S
lH NMR (400 MHz, CDCl3) 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-Chloro-N-(2-methylbut-3-yn-z-yl)-2-(phenylanﬁno)nicoﬁnahﬁde'
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 fnmol) and
DIPEA (0.117 ml, 0.672 mmol) in DCM (5 ml) were stirred at room temperature overnight.
The reaction mixture was diss,'ol‘vcd in DCM (10 ml) and washed with water and 1 M .NaOH.
The mixture was dried with N aZSO4.andvconcentrated. The chide product was puAri’ﬁec-l- by
preparative HPLC. 31 mg of the titlé compound was obtained.

'H NMR (400 MHz, CDCls) 8 ppm 1.76 (s, 6 H) 2.44 (s, 1 H) 6. 13 (br.s., 1 H) 7.03: (t IH)
7.31 (t,2 H) 7.58 - 763(m 3H)824(d 1 H) 10.20 (br. s., 1 H). A

._v,

EXAMPLE 130: 2-(Butylammo)-N-(2-methylbut-3-yn-2-yl)thlophene-3-carboxamlde

Step 1 Methyl 2- (butylammo)thlophene-3-carboxylate ' ‘ :

Methyl 2-amino-3-thiophenecarboxylate (1 g, 6 36 mmol) acetlc acxd glacxal (0 401 ml
7.00 mmol), butyraldehyde (0.631 ml, 7:00 rnmol) and so_ci_lum triacetoxy borohydride | .
(.‘1:.348. g, 6.36 mmol) in DCM (20 ml) were stirred at room ;exﬁpe_r_q;urc for_ovcfnight. The ;
rcéctioq mixture was washed with 1M N aHCQ3fsolutioo (20 ml),"_drfxed w.itxh. I;ia2$Q4 and |
conccntrated The crude product ;w,a,s purified by flash ch:omgtography. 315 mg of the ﬁﬂe
compound was obtamed ‘ . <. . : L e

1H NMR (400 MHz CDCl3) o pme 96 (t 3 H) L 34 1 55 (m 2 H) 1 63 1.72 (m 2 H)
3.23 (td 2H)379(s 3H)6.15(dd, 1H)70l (d, 1H)740(br s., 1 H).

Step 2 2-(Butylammo)thlophene-3-carboxyllc acnd

Methyl 2- (butylanuno)thxophene 3-carboxylate (0.315 g, 1.477 mmol) and potassium
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 HCI. The * -
mixture was extracted with ethyl acetate (2 x 50 ml). The organic phase was dried with- -

Na,SOy and concentrated. 222 mg of the title compound was obtained. -
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Step 3: 2-(Butylamino)-N-(2-methﬂbut-3-yn-2-yl)thiophene-3-carboxam_ide.:

2- (Butylannno)thlophcne-?:-carboxyhc acid (222 mg, 1.114 mmol), 1,1- |
dlmethylpropargylamme (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
temperature overnight. The reaction mixture was dissolved ih DCM (20 ml), washed with 1
M NaOH, dried with Na;SO4 and concentrated. The crude product was purified by
preparative HPL.C. 26 mg of the title compound was obtained.

'H NMR (400 MHz, CDCls) & 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., 1 H) 6.16 (dd, 1 H) 6.71 (d, 1 H) 8.04 (br. 5., 1
H). . _ . _

EXAMPLE 131: 2- (4-Fluorophenylammo)-N-(Z-methylbut-3-yn-2-yl)mcotmamlde

Step 1 Methyl 2 (4-f|uorophenylammo)nxcotmate . _ . L
A rmxture of 2- ﬂuoromcotm1c amd methyl es;er (. 5 g, 3.22 mmol) and 4- ﬂuoroamlme A'
(6,45 .}nmol, 0.62 ml) was mixed and heated in a microwave reactor at.120 °C for 20 min. -
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, CDCl;) 6 ppm 3.93-(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., 1 H).

Step 2: 2-(4-Fluorophenylammo)mcotmlc acid

Tq a solution.of methyl 2-(4- ﬂuorophenylammo)mcotmate ©. 554 g, 2.250 mmol) in
methanol/water 4:1 (10 ml) was added potassium hydroxxde (. 379 g,6.75 mmol) The
mixture was stirred at r.t: for 2 h and reflixed 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.

'H NMR (400 MHz, DMSO-dg) 8 ppm 6.86 (dd, 1 H) 7.15 (m, 2 H) 768 - 7.75 (m, 2 H)
8.24 (dd,'t H) 8.36 (dd, 1 Hy 10:38 (s, 1 H) 13.57 (br. s., 1 H).

Step 3:‘ 2-(4-Fluorophex_lylar;lino)-1_\l;(2-méthylbut-37yn-2—yl)nicotin5midé
2—(4-F1u6r6§henylamino)riicotinic 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
mmol) were added. 1,1-Dimethylpropargylamine (0.211 ml, 2.007 mmol) was added. The
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mixture was surred ovemlght and washed w1th water. The orgamc layer was evaporated to
dryness Preparauve HPLC gave 165 mg of the tltle compound ‘

1H NMR (400 MHz, CDClg) ) ppm 1.77 (s, 6 H) 2.43 (s 1H)6.15 (br s., 1 H) 6.67 (dd 1
H)701 (m 2H)756 762(m 2H)764(dd 1H)828(dd 1 H) 1028(5 IH)

EXAMPLE 132: N-(2-Methylbut-3-yn-2-yl)-4-(2,2,3,3 3-pentaﬂuoropropylammo)

pyrmndme-S-carboxanude

Step 1: Ethyl 2-(methylthio)-4-(2,2,3,3,3-pentaﬂuoropropylanﬁno)pyljinﬁdine-5-
carboxylate _ . v . v ,
Ethyl 4-chloro-2-methylthio- S-pyrumdmecarboxylate (0.6 g, 2.58 mmol) and 2,2,3,3,3-
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 orgamc phase was dried. with Na,SO4 and
concentrated The crude product was purlﬁed by flash chromatography 243 mg of the t1tle
compound was obtaineéd. ‘

"H NMR (400 MHz, CDCl3) 8 ppra 1.40 (t, 3 H) 52i53 (s, 3H)4.29-4.43 (m, 4 H)58.‘59 (br.
s, 1THY87t (s, I'H).

Step 2: Ethyl 4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxylate

Ethyl 2.—(methylthio)—4-(2,2,3,3,3-pentaﬂuoropfopylamino)pyrimidine—S-carboxylate (0.990

2,2.87 mmol) in ethanol (57 ml) was hydrogenated using an H-cube with a 10% Pd/C 70
mm CatCart, full Hy, 1 ml/min flow 4t 60 °C. The mixture was conceritrated ‘and the ciude -
product was purified by flash chroulatog-raphy 187 mg of the title compound was éobtiined.
lI‘INMR(‘K)OI\/IHZ CDClg)Sppm 1.39(t, 3 H)432 4.46 (m, 4H) 853 (br. s., lH) 8.70
(sy 1H)89l (S 1 H).

Step 3 4-(2 2, 3 3 3-Pentaﬂuoropropylammo)pyrumdme-5-carboxyhc acxd

Ethyl 4-(2,2,3,3,3-pentafluoropropylamino)pyrimidine-5-carboxylate (0.187 g, 0.625 mmol)
and poiassium 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 Na,SQ, and concentrated. 103 mg of the title’ compound

was obtained. -
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'H NMR (400 MHz, DMSO-dg)  ppm 4.50 (td, 2 H) 8.72 (s, 1 H) 881 (s, L H). .

Step 4: N-(2-Methylbut-3-yn-2-yl)-4-(2,2,3,3 3-pentaﬂuoropropylammo)pyrlmldme-s-
carboxamide ' R
4-(2,2,3,3-;3—pentaﬂuoropropylamino)pyr'imidine-S-carboxylic acid (0.04 g, 0.148 mmol),
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, O. 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 N 2,80, and concentrated. The crude product was punﬁed by
preparanve HPLC. 14 mg of the trtle compound was obtained.

‘HNMR (400 MHz, CDCl3) 8 ppm 1. 76(s,6H)243 (s 1 H)433 (m 2H)625 (br s., 1
H)84S(s,1H)864(s lH)888 905(m 1 H). ST

EXAMPLE 133:2-(3, 3-leluorocyclobutylammo)-N-(Z-methylbut 23-yni2- -

yl)mcotmamnde

Step 1: 2-(3 3-leluorocyclobutylammo)nlcotlmc acid. L A,

Toa solunon of methyl 2-(3,3- dlﬂuorocyclobuty]amlno)mcotmate (0 376 g1 552 mmol) in
methanol (8 ml) and water (2 ml)was added potassium hydroxide, .(0-087 g, 1.552 mmol).
The mixtu.re was reﬂuxed for four hours Methanol was evaporated and the remaining
aqueous phase was ac1d1f1ed wnth 2 M HCI Extracted with EtOAc The organic layers were
pooled dned and evaporated to dryness 245 mg of title compound was obtained.

lH NMR (400 MHz, DMSO-dy) 8 ppm 2.53 - 2.68 (m, 2 H) 2. 96 - 3.07 (m, 2 H) 4 32 4 43
(m,lH)669(dd 1H)8 lO(d 1H)825(d 1H)828(dd lH) 13 16(br S. lH)

;Step 2 2 (3 3-D1ﬂuorocyclobutylannno)-N-(2-methylbut 3-yn-2-yl)mcotmannde

Toa solutzon 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
(0.107 ml, 0.614 mmol) and 1,1-dimethylpropargylamine (0.042 ml, 0.399 mmol). The -
mixture was stirred overnight, washied with 1 M NaOH and water and evaporated to dryness.
Preparative HPLC gave 59 mg of the title compound. B
lI~%[NMR(4OOMHZ CDCl5).6 ppm 1.74 (s, 6 H) 2.42 (s, 1 H) 2.47 - 260(m 2H)300-
3.11 (m, 2H)433 '4.45 (m, 1 H)6. 10(br s, 1H)655 (dd 1H)755(dd 1H)822(dd 1
H) 8.38 (d 1 H)
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EXAMPLE 134: 3-((4- Chlorophenyl)ammo)-N-(Z-methylbut-3-yn-2-

yl)lsomcotlnamlde

Steg 1: 3-((4-CHlorophenyl)amino)isonicotinic acid =

é-Fidoroisonicotinic acid (500 mg, 3.54 mmol) and 4-chloroaniline (450 mg, 3.54 mmol)
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 NH,Cl1 (10mL),
extracted with 10% MeOH: DCM (15 mL X 2). The combined organics were washed with
brine, dried over anh.Na;SO,. The crude was subjected to next step without any purification.
'H NMR (300 MHz, DMS0O-ds) § ppm 7.18 (m 2 H), 7.27 (m, 2 H) 7.70 (m, 1 H) 7.97 (m,
1H)852(slH) 10.1 (br, IH) '

Step 2‘: 3-’((4-Chloroph‘enyl)amino)4N-(2-meth‘ylbut-3-yn-Z-yl)isonicotin;lnﬁde

T astirred suspension of 3-((4-chlorophenyl)amino)isonicotinic acid (280 mg, 1.13 mmiol)
in DCM, were added DIPEA (0.4 mL, 2:251 nmol) and HATU (428 mg, 1.13 mmol) at 0
°C. 1,1-dimethylpropargylamine (0.11mL, 1.13mmol) was added to the reaction mixture
slowly via syringe. The mixture was stirred for16 h at room temperature: Ice cold water (5.0
ml.) was added. Thé mixture was extracted with EtOAC (10mL x 2 ). The combined |
organics were washed with brine, dried over Na,SO, and evaporated to dryness. Purification
by flash chromatography yielded 100 mg of the title compound:

'H NMR (300 MHz, DMSO-ds) & ppm 8.86 (s, 1 H), 8.57 (s 1 HY8.54 (s, 1 H) 8.17.(d, 1 -
H); 7.51(d, 1 H), 7.31 (d, 2H),7.12(d, 2 H), 3.1 (s, 1 H), 1.52 (s, 6 H).

EXAMPLE 135: 2-(3, 3-D1ﬂuoropropylammo)-3 5-dlﬂuoro-N-(2-methylbut-3-yn-2-

yl)benzanude

Step 1 2-33 3-D1ﬂuoropropylammo)-3 5-d1fluorobenz01c acnd ‘ | ;
2-Bromo-3,5- dlﬂuorobenzmc acid (0.2 g, 0.844 mmol), 3,3- dxﬂuoropropan l—amme
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
hﬂ) were heated by microwave irradiation at 170 °C for I h. Some EtOAc was a,dded and the

organic phase was washed 2 times with 0.5 M citric acid, dried over Na,SOy, filtered and
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eveporated. 0.212 g of the crude compound was obtained and'u'sed as such in the following
step. |

'H NMR (400 MHz, CDCI3) 8ppm 2.06 - 2.22 (m, 2 H) 3.54 - 3. 62 (m,2H)5.77-6.15 (m
1H)700(ddd 1 H) 7.54 (ddd, 1 H). ‘ ‘

Step 2: 2-(3,3- leluoropropylammo) -3,5- dlfluoro-N-(2-methylbut-3-yn-2-yl)benzamlde
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
and the mixture was stirred at room temperature OVemight.- Some DCM was added and the
org'ax'lie’phase was washed with 1 M HCland 1 M Naz'CO3, dried over Na;SOy, filtered and
evaporated. The crude product was punﬁed by preparatlve HPLC. 0. 018 g of the title
compound was obtamed ' : S S
'H'NMR (400 MHz, CDCl3) 8ppm 1.74 (s, 6 H) 2.06 - 2.20 (m 2 H) 240 (s, 1 H)3.31 (td,
2H)5.02 (br.s, 1 H) 5.74 - 6.17 (r;n,l 1H) 61.'9'3 (ddd, 1H)7.24 - f7’728 (m, 1H)7.73 (brs 1

H).

EXAMPLE 136: 3-(Isobutylammo)-N-(Z-methylbut-3-yn-Z—yl)thlophene-Z- -

carboxamide

Step 1 Ethyl 3 (tert-butoxycarhonylammo)thlophene—Z-carboxylate ‘ _

D1 tert-butyl dxcarbonate (O 501 g 2.294 mmol) was added toa stxrred solution of ethyl 3-
ammothlophene 2-ca.rboxylate (0.357 g, 2 085 mmol) and 4- dlmethylarmnopyndme (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 NaHCO3 and brine dried over NaZSO4, ﬁl‘tered and evaporated
The crude product was purified by flash chromatography 0.279 g of the title compound was
obtained. ' - '

'H NMR (400 MHz, CDCl;) 8 ppm 1.38 (t 3 H) 1.52 (s, 9 H) 4.34 (q, 2 H) 7.42(d, 1 H)
788(d 1H)938(br s., 1 H).

Step 2: 3- (tert-Butoxycarbonylammo)thlophene-Z-carboxyllc acid .
To a soluition of ethyl 3- (tert-butoxycarbonylarmno)thlophene 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 H,O (1 ml). The mixture Was stirred at 60 °C for 1.5 h. Aftér .
evaporation of the organic'solvents the pH was adjusted to 5 with 2 M HCI and mixture was
extracted 3 tlmes with EtOAc. Combmed organic phases were dried over Na;SOy, ﬁltered
and evaporated 0.230 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 6 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-ylcarbamoyl)thiophen-3-ylcarbamate
3-(te.rt-Butoxycarbor_lylamino)thiophene-Z-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
(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 phaae was washed with
1M HCl and 1 M Na,COs, dried over Na;SOq, filtered and evaporated 0.215 g of the title
compound was obtained." ' o ‘ ' :

"H NMR (400 MHz, CDCl3) 8 ppm'1:52'(s, 9 H) 1.75 (s 6 H) 245 (s, LH) 5.63 (s; 1 H)
728(d1H)797(d1H)1004(51H) R

Step 4 3-Ammo-N-(Z-methylbut-3-yn-2-yl)thlophene-2-carboxanude |
Thionyl-chloride (0.458 ml, 6.27 ml) was added dropwise to a stirred solution of rerz-butyl
2-(2-methylbut-3-yn-2-yl¢arbamoyl)thiophen-3-ylcarbamate (0.215 g, 0.697 mmol) in dry
methanol (10 ml) at 0 °C under N atrhosphere. Resulting fixture was stirred at room
temperature overnight. After concentration to dryness, some 1 M Na,CO;3 was added and the
mixture was extracted 3 time§ with EtOAc. Contbined organic phases were dried over -
Na,SO4, filtered and evaporated. The crude product was purified by flash chromatography
0.040 g of the title compound was obtained. ‘

'H NMR (400 MHz, CDCl;) & ppm 1.72 (s, 6 H) 2.39 (s 1'H) 5.44 (br.s., 1 H) 5.63 (bt.’s.,
2H)654(le)710(d1H) '

Step 5: 3—(Isobutylamino)-N-(Z-methylbut-3-yn-2-yl)thiophené—2-carboxamide
Isobutyraldehyde (0.023 ml, 0.250 mmol) and glacial acetic acid (0.033 ml, 0.576 mmol) -
were added to 3-amino-N-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide (0.040 g, 0.192
mmo}) in DCM (10 ml) at 0 °C. Sodium triacetoxy borohydride (0.183 g, 0.864mmiol) was

added and the mixture was stirred at roorn temperature for 3 h. The reaction was quenched
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with 10 ml of water and resulting layers were separated. The organic phasé was washed with
1 M\ Na,COj3 and brine, dried over Na;SQOq, filtered and evéporated. Crude compotind was
purified by pfeparative HPLC. 0.022 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) § ppm 0.96 (d; 6 H) 1.71 (s, 6 H) 1.79 - 1.90 (m, 1 H) 2.38 (s;

1 H) 3.03 (d, 2H) 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-N-(2-methylbut-3-yn-2-yl)-2-(3-methylisothiazol-5-

ylamino)nicotinamide

Step 1: Ethyl 5-fluoro-2-(3-methylisothiazol-5-ylamino)nicotinate

Water (0.022 ml, 1.228 mmol) was added to a mixture of tris(dibenzylideneacetone)-
dlpalladlum(O) 0. 056 g, 0.061 mmol) 9,9- dxmethyl-4 5-bls(dxphenylphosphmo)xanthene
(O 033 g, 0. 092 mmol), 5- ammo 3-methyhsothlazole hydrochlonde (0.222 g 1.473 mmol)
sodl};rg ca_rbpnate (0 1_82. g ;1.7;1_9'mm01)', §o_d{u_m tert-bu;omd,e (0.1 18 g,.1.228 mmol), 2-
§q1qr975~ﬂgoronicqtinic_ acid p}thyl csiqr,(O,_ 188 ml 1.228 mggpl) ka_nd dry toluene (71 ml)v .
ggden érgog atmb,_sphgrc. The 'm_ix't_ur:e was b_ea@d at 100 °C overnight. Some THF Qas -
adcieé tb tﬁe cooled reaction mixture. After ﬁltrétibn, the ﬁltréte wés evaporated to dryness
and purified by flash chromatography. 0.014 g of the title compound Wwas-obtained.

'H NMR (400 MHz, CDCls) 5 ppm 1.44 (t, 3 H) 2.42 (s, 3 H) 4.44 (g, 2 H) 6.64 (s, 1 H)
8.05(dd, 1H)8.45(d, 1 H) 1088 (s, 1H). =

Step 2: 5-Fluoro-2-(3-methylisothiazol-5-ylamine)nicotinic acid

Lithium hydroxide (9.2 mg, 0.384 mmol) was added to a solution of ethyl 5-fluoig-2-(3+

miéthylisothiazol-5-ylamino)nicotinate (0.054 g, 0.192 mmol) in THF (4 ml) and H,0'(2 ml)
at 0 °C: The mixture was stirred at room temperature for 1 h. The mixture was acidified with
1 M HCl and extracted twice with DCM. Combined organic phases were dried over Na;SOq,
filtered and evaporated. 0.033 g of the title compound was- obtamed ,

'H NMR (400 MHz, MeOD-d,) 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-Fluoro-N-(2-methylbut-3-yn-2-yl) 2-(3—methyllsothlazol-5-

ylamino)nicotinamide

5-Fluoro-2-(3-methylisothiazol-5-ylamino)nicotinic acid (0.033 g, 0.130 mmol), 1,1-
dimethylpropargylamine (0.015 ml, 0.143 mmol), HOBt (0.019 g, 0.143 mmol), EDCI

i
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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
thh 1 M HCl and 1 M Na;COs, dried over Na;SOy, filtered and evaporatod. The crude
product was purified by preparative HPLC. 6.3 mg of the title compound was obt'gined.

'H NMR (400 MHz, CDCl3) § 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) 842 (d, 1 H) 11.29 (s, 1 H).

EXAMPLE 138: 5-Chloro-N-(2-methylbut-3-yn-2-yl)-2-(pyridin-3-

ylamino)nicotinamide

Step 1: Methyl 5-chloro-2-(pyridin-3-ylamino)nicotinate
Tr1s(dxbenzyhdeneacetone)dlpallachum(O) (6.67 mg, 7.28 meol) rac-2,2'- ‘. o
bxs(dlphenylphosphmo) LU bmaphthyl (4.99 mg, 8.01 umol) 3 ammopyndme (0.137 g,
1.4,56 mmol), cesium carbonate (0.664 g, 2.039 mmol), methyl_2,5 dichloronicotinate (0.3 g,
1 ;156 mmol) and 1,4-dioxane (3 ml) were heated at 100 °C overnight under.a‘rg.on '
atmosphere Some THF was added to the cooled reaction mixture and the nuxture was _
filtrated. The flltrate was evaporated to dryness and purified by flash chromatography 0.073
g of the title compound was obtained.

*H NMR (400 MHz, CDCl5) & ppm 3.97 (s, 3 H) 7.25 - 7.30 (m; 1 H) 8.20 - 8.25 (m, 2 H)
8.30 (dd, 1 H) 8.33 (d, 1 H) 8.78 (d, 1 H) 10.18 (br. s., 1 H).

Step 2: 5-Chloro-2-(pyridin-3:ylamino)nicotinic acid -
Lithium hydroxide (0.013 g,'0.554 mmol) was added to 4 solution of methyl 5-chloro-2-
(pyridin-3-ylamino)nicotinate (0.073°g; 0.277mmol) in THF (3 ml) and H,O (1 mi) 4t 0-°C.

The mixture was stirred at roomn 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
dried over Na,SQ,, filtered and evaporated. 0.025 g of the title compound was obtained.”
'H NMR (400 MHz, DMSO-ds) 8 ppm 7.38 (dd, 1 H) 8.18 (d, 1 H) 8.21-8.32(m, 2 H)
844(d 1H)882(d lH) 10.43 (br. s, I H).

Step 3: S‘Chloro-N-(Z-methylbut 3-yn-2-yl)-2 (pyndm-3-ylammo)mcotmamnde
5-Chloro-2-(pyridin-3-ylamino)nicotinic acid (0.025 g, 0.100 mmol), 1,1-
dimethylpropargylamine (0.012 ml, 0.110 mmol),  HOBt«0.015 g; 0.110 mmol), EDCI
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(0.021 g, 0.110 mmol) and DIPEA (0.019 ml, 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 andill M Na2CO3, dfied over Na2804, ﬁltered and evaporated. The crude oroduct
was punﬁed by preparanve HPLC 4.4 mg of the tltle compound was obtained. .
lHNMR(400MHz CDCl3)6ppm 1.79 (s, 6 H) 2.46 (s, 1 H) 6.26 (br. s., lH)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-dlfluorocyclobutylammo)-N-(Z-methylbut-3-yn-2-

ynicotinamide

Step.1: Methyl 2-(3,3-difluorocyclobutylamino)nicotinate _
2-F1uoronicotinic acid methyl ester (03¢, 1.934 mimol), 3,3-difluorocyclobutanamine | :
hydrochlorlde . 278 g 1 934 mmol), methylaxmne (0.539 ml, 3.87 mmol) and DMF (3 ml)
were heated by rmcrowave irradiatjon at 140 °C for 2 h. Some EtOAc was added and the
orgamc phase was washed 3 times with H,O, dried over, NaZSO4, filtered and evaporated.
Crude product was punﬁed by ﬂash chromatography 0. 166 g of the title compound was .
obtamed ,

lHNMR(400MHZ CDC13)8ppm242 266(m 2H)298 322(m 2H)3. 89(5 3H)
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-difluorocyclobutylamino)nicotinate (0.166 g, 0.685 mmol), N-

chlorosuccinimide (0.092 g, 0.685 mmol) and DMF (5 ml) were stirred at'65 °C for 7 h. .

0.025 g (0.187 mmol) N-chlorosuccinimide was added and the reaction mixture; was stirred'

an additional 1h at 65 °C. Some water was added and mixture was acidified w'it-h 1M HC!
and extracted 3 times with EtOAc ‘Combined organic phases were dried over N a2$O4,
filtered and evaporatee. 0:185 g of the title compound was obtamed

'H NMR (400 MHz, MeOD-d,) § 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, 1H)8 13 (d, lH)823(d 1H)

Step 3. 5-Chloro-2 (3 3~dlfluorocyclobutylammo)mcotlmc acid
Lithium hydroxide (0.032 g, 1.337 mmol) was added to a solution of methyl 5-chloro-2-
(3,3-difluorocyclobutylénﬁﬁd)nicotinate (0.185 g, 0.669 mmol) in THF (4 m!) and H,O (2

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 w1th 2 M HCl and it was extracted 3 times with EtOAc. Combined organic
phasesvwere dried over Na;SQ, filtered and evaporated. 0.159 g of the title compoupd was
obtained. _ | ' | L . : _ S
'H NMR (400 MHz, DMSO-ds) 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-d1ﬂuorocyclobutylammo)-N-(Z-methylbut-3-yn-2-
yDnicotinamide ' |

5-Cliloro-2-(3,3- dlﬂuorocyclobutylam1n0)mcotm1c acid (0.159 g, 0.605 mmol), 1,1~
dimethylpropargylamine (0.070 ml, 0. 666 mmol), HOBt (0.090 g, 0.666 mmol), EDCI
(0.128 g, 0.666 mrnel) and DIPEA (0. 116 mi, O 666 mmol) in DCM (5 ml) weré stirred at
room temperé.ture overnight..Some DCM was added and the organic phase was washed with
1MHCl'and 1M NazCO3, dried over Na2804, filtered and evaporated The crude product
was purified by flash chromatography. 0.147 g of the title compound was obtamed

"H NMR (400 MHz, CDCl;) & ppm 1.75 (s, 6 H) 2:43 (s, 1 H) 2.45 - 2.66 (m, 2 H) 292- !
3.16 (m, 2 Hy4.24 - 446 (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- Cyclopentylpyrldm-3-ylammo) -5-fluoro-N-(2-methylbut-3-yn-2-

yl)mcotmamtde

Step 1 Ethyl 2 (6-cyclopentylpyridin-3-ylamino)-S-fluoronicotinate
Tns(dnbenzyhdeneacetone)d1pallad1um(0) (4.50 mg, 4.91 pumol), rac-2,2'- . e
bxs(dlphenylphosphmo) 1 ,1-binaphthyl (3.36 mg, 5.40 wmol), 6-cyclopentylpyndm -3-amine

(0.159 g, 0.982 mmol), cesium carbonate (0448 g, 1.375 mmol), 2—01110th -5-fluoronicotinic
acid ethy! 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
mixture was filtrated through a celite pad. The filtrate was evaporated to dryness..0.324.g of
the title compound was obtained.

"H NMR (400 MHz, CDCl3) 8 ppm 1.44 (t, 4 H) 1.68 - 1.87 (m, 6 H) 2.02 - 2.14 (m, 2 HY’
3. 17(qum 1H)442(q,2H)7. 16(d 1H)801 (dd, 1 H) 8.05 (dd, 1 H) 8.25 (d, 1 H) 8.70
(d 1H)999(s 1 H).

Siep_ 2: 2-(6.-Cyclopentylpyridin’-3-ylaliiin'o)-5ﬂﬂuoronicotini'c acid
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Lithium hydroxide (0.047 g, 1.967 mmol) was added to a solution of ethy! 2-(6-
dyclopentylpyridin-3 -ylamino)-S-fluoronicotinate (0.324 g, 0.984 mmol) in THF (4 ml) and
H20 @) ml) at 0 °C. The mixture was stirred at room temperature for | h. THF was
evaporated some water and DCM were added Formed precipitate was filtrated, washed
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, DMSO-ds) & ppm 1.53 - i.83 (m, 6 H) 1.87 - 2.07 (m, 2 H) 3.07 (quin,
1H)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- Cyclopentylpyndln~3-ylammo)-5-ﬂuoro-N-(2-methylbut-3-yn-2~
yDnicotinamide

2-(6-Cyclopen;ylpyr‘idin-3-ylamino)-S-fluoronicofinid acid (0.100 g, ©.332 mmol), 1,1:

'dirhethylprdparg‘ylanﬁﬁe (0.038 ml, 0.365 mmol), HOBt (0.049 g, 0.365 mmol), EDCI

(0.070' g, 0.365 mmol) and DIPEA (0.064 ml, 0.365 mmol) in DCM (5 ml) were stirred at
rooin temperature overnight. Some DCM 'walé added and fhd organic phase was washed with
1M HCl an'd 1M Na2C03', dried over'Na;SOy, filtered and 'evapofatéd. The crude product
was purified by flash chromatography. 0.092 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & ppm:1.74 < 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, 1'H) 7.95 (dd, 1 H) 8.24 (dd, 1 H) 8.47 (br: 5., 1 H)
9.35 (br.s., 1 H) 11.39 (br'. s, 1H).

EXAMPLE 141: 2-(3,3- Dlﬂuorocyclobutylammo)-N-(2-methylbut-3-yn-2-yl)-5-

(trlﬂuoromethyl)mcotmamlde o

Step 1:.Methyl 2-3, 3-diﬂuorocyclobutylanﬁno)-5-(triﬁuorometldyl)nicotinate

Methyl 2-chloro-5-(trifluoromethyl)nicotinate (0.156 g, 0.651mmol), 3,3- .
difluorocyclobutanamine hydrochlonde (0. 093 g.0.651 mmol), tnethylamme (0.182 ml
1.302mmol) and DMF (3 ml) were heated by erucrowave irradiation at 140 °C for 2 h. Some
EtOAc was added and the organic phase was washed 3 times with H,0, dried over Na,SO,,
filtered and evaporated. Crude product was purified by flash chromatography. 0.018 g of the
title compound was obtained. '

'H NMR (400 MHz, CDCl;) & ppm 2.48 - 2.65 (m, 2 H) 3.05 - 3.19 (m, 2 H)3.94 (s,3 H)
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- Dxfluorocyclobutylanuno)-s -(trifluoromethyl)nicotinic acid

Lithium hydroxide (2.78 mg, 0.116 mmol) was added to a solution of methyl 2-(3, 3-
d.lﬂporocyclobut_ylarmno)-S-(tnﬂuoromethyl)mcotmate (0.018 g, 0.058 mmol)_ in THF (4
ml) and H,O (2 ml) at 0 °C. The mixture was stirred at room temperature for 2 h. THF wos
evaporated, some water was added and mixture was extracted once with DCM. pH of the
water phase was adjusted to 4 with 2 M HCI and it was extracted 3 times with EtOAc.
Combined organic phases were dried over Na,SO,, filtered and evaporated. 0.013 g of the
title compound was obtained.

'H NMR (400 MHz, MeOD-d4) & ppm 2.49 - -2.68 (m, 2 H) 2.99 - 3.16 (m 2H)4.39-455
(m 1H)835(dd 1H)850(dd 1 H).

Step 3:2- (3 3-Dlﬂuorocyclobutylammo)-N-(2-methylbut-3-yn-2-yl) 5- (trlﬂuoromethyl)
nicotinamide - - : o ' ‘
2-(3,3-Difluorocyclobutylamino)-5-(triflusromethyl)nicotinic acid (0:013 g; 0.044 mmol),
1,1-dimethyipropargylamine (5.1 i, 0.048 minol), HOBt (6.52 mg, 0.048 mmol), EDCE
(9.26'mg, 0.048 minol) and DIPEA (8.4 ul, 0.048 mmol) in DCM (5 ml) were stirred at"
room temperature overnight. Some DCM was added and the organic phase was washed with
1 M HClI and 1 M Na,COs, dried over Na,SOy, filtered and eve‘lporated The crude pfod,uct
was purified by preparative HPLC. 5.4 mg of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & ppm 1.77 (s, 6 H) 2.45 (s, 1 H) 2.48 - 2.67 (m, 2H)2.97 -
3.18 (m, 2H)4.35-4.51 (m, 1 H) 6.09 (br.s., 1 H) 7.69 (d, 1 H) 8.46 (dd, 1 H) 8.77 (d, 1
H). -

EXAMPLE 142: N-(2-Methylbut-3-yn-2-yl)-2-(phenethylammo)mcotmamlde

Step 1: Ethyl 2- (phenethylammo)mcotmate . L o e
Ethyl 2-chloronicotinate (0.161 ml,:1.078 mmol), phenethylarmne (0 406 ml, 3.23 mmol)
and dry ethanol (2 ml) were heated by microwave xrradlagon at 160 °C for I h. Some H,0
was added and mixture was extracted 2 times with EtOAc. Combined organic phases were
dried over Na,SO, filtered and evaporated. The crude product was purified by ﬂash
chromatography 0.250 g of the title compound was obtained., .

'H NMR (400 MHz, CDCl3) & ppm 1.35 (t, 3 H) 2.96 (t, 2 H) 3.73-3.82 (m, 2 H) 4. 30 (q,2
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 H,0O (2 ml) at 0°C..
The mixture was stirred for 2 h at 60 °C and further refluxed for 2 h. THF was evaporateci,
some water was added and mixture was extracted once with DCM. pH of the water phase
was adjusted to 3 with 1 M HCI and it was extracted 3 times with EtOAc. Combined organic
phases were dried over Na,SOy, filtered and evaporated. 0.173 g of the title compound was
obtamed

'H NMR (400 MHz, DMSO-dg) & ppm 2.87 (t, 2 H) 3. 61 3.75 (m, 2 H) 6.59 (dd, 1 H) 7 14
-1.35 (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: N-(2-Methylbut-3-yn-2-y1)-2-(phenethylamino)nicotinamide
2:(Phenethylamino)nicotinic acid (0.100 g, 0.413 mmol), 1,1-dimethylpropargylamine
(0.048 ml, 0.454 mmol), HOBt (0.061'g, 0.454 mmol), EDCI (0.087 g, 0.454 mrmol) and
DIPEA (0.079 ml, 0:454 mmol) in DCM (5 ml) were stirred at roofh températuré for 3 h.
0.025 ml (0.238 mmol) of 1,1-dimethylpropargytamine was added aiid mixture was stirted at
room temperature overnight. Some DCM was added and the organic phase was washed. with
I M 'HCI and 1 M Na,CO3, dried over Na,SO,, filtered and evaporated. The crude product
was b’uriﬁed by preparative HPLC. 0.025 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) § ppm 172 (s, 6 H) 2.39 (s, 1 H) 2.89 -2.99 ('m; 2°H)3:67-:
3.78 (m, 2 Hy 6:02 (br. 5., 1 H) 6.46 (dd; 1 H) 7:14- 7.22 (m, I H) 7.22 - 7.34 (m, 4 H) 7.50
(dd, 1 H) 8.14 (1, 1H)8,22 (d_d, 1H).

et

EXAMPLE 143: N-(2-Methylbut-3-yn-2-yl)-2-(3-phenylpropylammo)mcotmamlde

Step 1: Ethyl 2 (3-phenylpropylammo)mcotmate S

Ethyl 2-chloronicotinate (0.161 ml, 1. 078 mmol), 3—phenylpropylamme (0 460 ml, 3 23 .
mmol) and dry ethanol (2 ml) were hcated by microwave irradiation at 160 °C for 1 h. Some
H,O was édded and mixture was extracted 2 times with EtOAc. Combined organic phases
were dried over Na,SOy, filtered and evaporated. The crude prodﬁct was purified by flash
chromatography 0.285 g of the title compound was obtained. .

'H NMR (400 MHz, CDCl;) 8 ppm 1.38 (t, 3 H) 1.93 - 2.07 (m, 2 H) 2.68 - 2.80 (m 2 H)
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-Phenylpropylammo)mcotlmc acld .

thhxum hydrox1de (0.048 g, 2 005 mmol) was added to a solution of ethyl 2- (3-
phenylpropylamino)nicotinate (0.285 g, 1.002 mmol) in THF (4 ml) and H>O (2 ml) at 0 °C.
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 Na,SOy, filtered and evaporated. 0.236 g of the title compound was
obtained. | -

'H NMR (400 MHz, DMSO-d;) 6 ppm 1.88 (dt, 2 H) 2. 60 -2.71 (m, 2‘H) 3.44 (1,2 H) 6.57
(dd, 1H)7 11-7.24(m,3H) 7.24-7.33 (m 2 H) 8.05 (dd 1 H) 8.15 (br. s., 1 H) 8.24 (dd,

,1H)1301(br ., 1H)

Step'3: N;(z-Methy,lbutss-yhazlyli)-‘z:(~3-p-‘he-nylprdpylami"nb)mco"tinamiae *
2“-’(3JPhenylprOpyléirlindjnicotirfic acid (0.100 g, 0.390 mmol), 1,1-dimethylpropargylamine
(0:045 ml, 0.429 mmol), HOBt (0.058 g,0.429 imol), EDCI (0.082 g, 0.429 mimol) 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 stitred at

room temperature overnight. Some DCM was added and the organic phase was washed with

TMHCland 1M N a,COQO3, dried over NaZSO4; filtered and evaporated. The crude prodilct

was purified by flash chromatography. 0.063 g of the titlé compound was obtained. =~ ** "/

'H'NMR (400 MHz, CDCl3) & ppm 1.73 (s, 6 HY 1:92 - 2:03 (m, 2 H) 2:39 (s, 1 H)'2.68 - '

277 (m, 2 H) 3.50(€d, 2H)6.05 (br.s., 1 H)6.44 (dd, 1 H)7.11-7.23 (m, 3 H) 7.23 - 7.31
(m, 2H)7.50 44, 1 H) 8.10-8.23 (m, 2 H).

:EXAMPLE 144: S-Fluoro-2 (3-(4-ﬂuorophenoxy)propylammo)-N-(Z-methylbut-S-yn—

2-yl)mcotmannde :

Step 1: Ethyl 5-ﬂuoro-2-(3 (4-ﬂuorophenoxy)propylanuno)mcotmate

2-Chloro 5-fluoronicotinic ac1d ethyl ester (0.150 ml, 0.982 mmol), 3-(4- ﬂuorophenoxy)— .
propan-1-amine hydrochloride (0.606 g, 2. 95 mmol), trlethylarmne (0.411 ml 2.95 mmol)
and dry ethanol (2 ml) were heated by microwave irradiation at-160 °C for 1 h Some H,O

was added and mixture was extracted 2 times with EtOAc. Combined organic phases were
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dried over Na,SO,, ﬁltereci arid. evaporated. The crude product was buriﬁed by flash
chromatograbhy. 0.197 g of the title. compound was obtained.

'"H NMR (400 MHz, CDCl3) § 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, 2H)691 701 (m, 2 H) 7.87 (dd, 1H)799(br S. 1H)8 17
(d, 1 H). '

Step 2: 5-Fluoro-2-(3-(4-fluorophenoxy)propylamino)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 H,O (2 -
ml) at 0 °C. The mixture was stirred for 1.5 h at 60 °C. THF was evaporated, some water
was added and mixture was extracted once with DCM. pH of the water phase was adjusted

to3 with | M HC! ahd it was extracted 3 times with EtOAG. Combined organic phases were

dried over Na2804, ﬁltered and evaporated 0.173'g of the title compound was obta.med

'H NMR (400 MHz, DMSO-dg) & ppm 196~ 2.06 (m, 2 H) 3.59 (t, 2 Hy4.02/(t, 2 H) 650 -
7.01 (m, 2 HY'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 -
14.02 (m, 1 H).

Step 3: 5-Fluoro-2- (3 (4-ﬂuorophenoxy)propylamlno)-N-(Z-methylbut- -yn-2-
yl)mcotmamlde ‘ ' ‘ .
5-Fluoro-2-(3-(4-fluorophenoxy)propylamirid)nicotinic acid (0.100 g, 0:324 mmiol); 1,1-
dimettiylpropargylamine (0:038 'mil, 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) were stirted at’
room temperature for 3'h: 0.025 mt (0.238 mmiol) of 1,1-diméthylpropargylamire was added
and mixture was stirred at room temperature overnight. Some DCM was added and the |
6rgahic phasé‘ v&;as washed with 1 MHCl and I M N 2,COs, dried over Na,SOy, filtered and
evaporated. The crude prodiict was purified by preparative HPLC. 0.073 g of the title

‘compound was obtained.

'H NMR (400 MHz, CDCl3) & ppm 1.73 (s, 6 H) 2.11 (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).

EXAMPLE 14S: 5-Fluoro-2 (2- (4-ﬂuorophenoxy)ethylammo)-N-(2-methylbut-3-yn-2- ‘

yl)mcotmamlde
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Step 1: Ethyl 5-fluoro-2-(2-(4-fluorophenoxy)ethylamino)nicotinate
2-Chloro-5-fluoronicotinic acid ethyl ester (0.150 ml, 0.982 mmol), 2-(4-
ﬂuofophenoxy)ethanamine (0.152 g, 0.982 mmol), triethylamine (0.411 ml, 2.95 mm'o;l) and
dry ethanol (2 ml) were heated by microwave irradiation at 160 °C for 2 h. Some H;0 was
added and mixture was extracted 2 times with EtOAc. Combined organic phases were dried
over Na,SOq, 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, CDCl5) & 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,2H)6.91-7.01 (m,2H)7.88 (dd, 1 H) 8.06 - 8.15 (m, 1 H) 8.18 (d, 1
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)ethylamino)ricotinate (0.056 g, 0.174 mmol) in THF (3 ml) and H,0 (2'ml)
at 0 °C. The mixture was stirred at room temperatire for 3.5 h. THF was evaporated, some
water was added and mixtute was extracted once with DCM. pH of the water phase was *
adjusted to 3 with'I M HCl and it was extracted 3 times with EtOAc. Combined organic
phases were dried over Na,SOs, filtered and evaporated. 0.045 g of the title compound was
obtained. ' '

'H NMR (400 MHz, DMSO-ds) '8 ppm 3.71 - 3.87 (m, 2 H) 4.12 (t, 2’H) 6:93 - 7.03 (m, 2
H) 7.06 - 7.18 (m, 2 H) 7.92 (dd, 1 H) 8.20 (br. 5., 1 H) 8.34 (d, 1 H) 13.42 (br. s., 1 H).

Step 3: 5-Fluoro-2-(2-(4-flucrophenoxy)ethylamino)-N-(2-methylbut-3-yn-2-
yDnicotinamide | ’ o
5#Flu0ro-2-(2—(4—ﬂuorophenoxy)ethylamind)nicotinic acid (0.050 g, 0.170 mmol), T, 1:
dimethylpropargylarnine (0.020 ml, 0.187 mmol), HOBt (0.025 g, 0.187 mmol), EDCI
(0.036 & 0.187 mmol) and DIPEA (0.033 mil, 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 Na,CO;, dried over Na,;SOy, filtered and evaporated. The crude product
was purified by flash chromatography. 0.046 g of the title compound was obtained.

'H NMR (400 MHz, CDCls) § ppm 1.73 (s, 6 H) 2.40 (s, 1 H) 3.83 (q, 2 H) 4.10 (t, 2 H)
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-ethoxy_propylamino)fN-(Z-methylbut-S-yn-Z- _

ybnicotinamide

Stép 1: 5-Chloro-2-(3-ethoxypropylamino)nicotinic acid

Propylene glycol, monoethyl ether (0.240 ml, 2.086 mmol), Dess-Martin periodinane (15 %
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 fn 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 .
with small amount of DCE and dried in the vacuum oven at 40 °C. 0.171 g of the title
tompound was obtained. : ’

TH'NMR (400 MHz, DMSO-ds) & ppm 1.11 (t, 3 H) 1.78 (quin, 2 H) 3.37 - 3.45 (m, 4 H)
348, 21800, IH)8.17-831 (m, 2H) 1322 (5. 1 ).

Step 2: 5-Chloro:2-(3-ethoxypropylamino)-N-(2-methylbut-3-yi-2-ylnicotinamide "
5-Chloro-2-(3-ethoxypropylamino)nicotinic acid (0.100 g, 0.387 mimol), 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 °
roonfl"temperaturc overnight. Some DCM was added and the organic phasé was washed with
I M HCI and 1 M Na,COs, dried over Na,SOy, filtered and evaporated. The ¢rude product
was purified by prepafative HPLC. 0.061 g of the title compound was obtained. " *

"H'NMR (400 MHz, CDCl3) 8 ppm 1.20 (¢, 3 H) 173 (s, 6 H) 1.90 (quin, 2 H) 2.41 (s, IH)
3.38- 361 (in, 6 H) 6.06 (s, 1 H) 7.47 (d, 1H)806(t 1H)8.13'd, 1 H).

‘EXAIV[PLE 147: 2-(2-tert-Butoxyethylammo) 5-chloro-N-(Z-methylbut-3-yn-2-

yl)mcotmamlde

Step 1 2-(2-tert-Butoxyethylanuno)-S-chloromcotlmc acld -

2-(tert-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 mmoi) were added slowly. Sodium triacetoxy borohydride (0.491

g, 2.318 mmol) was added aqd the n;ixture was stirred at room temperature ovemight. The
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réaction was quenched with 10 ml of Wa}ter. pH was adjusted to 5with2 M HCI and mixture
was extracted 2 times with DCM. Combined organic phases were dried over Na;SO,,
filtered and evaporated. Impure product mixture (0.42 g, purity max 50 %) was used as such
m the next step. . A ’

'"HNMR (400 MHz, CDCls) & 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-tert-Butoxyethylamino)-5-chlorb-N-(2-methylbut-3-yn-2-yl)nic9tinamide
2-(2-'ie'ft—Bu't6xyethylamino)-5-chloronicotinic‘acid (0.100 g, 0.367 mmol), 1,1-
di;nethylpropargylanline (0.042 ml, 0.403 mmol), HOB‘t (0.054 g, 0.403 mmol), EDCI
(0.077 g, 0.403 mmol) and DIPEA (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 Na,COs3, dried over Na;SOy, filtered and evaporated. The'¢rude
product was purified by flash chromiatography. 0.043 g of the title compound was obtained: |
'H NMR (400 MHz, CDCls) § ppm 1.20 (s, 9 H) 1.73 (s, 6 H) 2.39 (s 1 H) 3.49 - 3.66 (m 4
H)596(brs 1 H) 7.46 (d, 1' H) 8.02 (br.s., 1 H) 8/13 (d; L' H). ° ‘

EXAMPLE 148 5-Chloro-2-(Z-ethoxyethylammo)-N-(2-methylbut-3-yn-2-

yl)mcotmamlde

Step 1 5-Chloro-2-(2-ethoxyethylammo)mcotlmc acid .

2-Ethoxyethanol (0. 137 ml, l 391 mmol) Dess-Martm penodmane (15 % in DCM 3 59 ml
1.738 mmol) and dry DCE (10 ml) were; stirred at room temperature for 2 h. 27Arxuno75- :
chloro nicotinic acid (0.2 g, 1_.._159.1.nmol;)Adissolyed in DCE (2 ml) and glacial acetic acid
(0.166:ml, 2.90 mniol) were added slowly. Sodium triacetoxy borohydride (0.491 g, 2318 .
inmol) was added and the mixture was s};irrec:iw_at room temperature ovemighf. The reaction
}Nas_qgenched with 10 ml of water. pH was adjusted to 5 with 2 M HCI and mixture was
extracted 2 times with DCM. Combined organic phases were dried over Na,SQq, filtered
and evaporated. The crude product was purified by flash chromatography. 0.039 g of the title
compound was obtained. ' ' | | '

'H NMR (400 MHz, CDCI3) & ppm 1.24 (t 3 H) 3.57 (q, 2 H) 3.62 - 3.69 (m, 2 H) 3.71 (d,
2H)802 814(m 2H)825(d1H) . ’

Step 2: 5-Chloro-2- (2-ethoxyethylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamxde
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5-Chloro-2-(2- ethoxyethylarmno)rucotuuc a01d (0. 039 g 0. 159 mmol), 1,1-
dlmethylpropargylamme (0.018 ml 0.175 rmnol) HOBt (0. 024 g, 0. 175 mmol) EDCI

(0. 034 g, 0. 175 mmol) and DIPEA ©. 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
1 M HCl and 1 M NayCOs, dfied over Na SO, filtered and evaporated. The crude product
was purified by preparative HPLC. 0.025 g of the title compound was obtained.

"H NMR (400 MHz, CDCl3) § ppm 1.21 (t, 3 H) 1.73 (s, 6 H) 2.40 (s, 1 H) 3.53 (q, 2 H)
3.5_8 -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- Fluoro-4-methylphenylammo)-N-(2-methylbut 3-yn-2- |

‘ yl)mcotmamlde

) Step 1 Methyl 2-(3- ﬂuoro—4-methylphenylammo)mcotmate

2-F1uoromcot1mc acid methyl ester ©. 3 g1 934 mmol) and 3-ﬂuoro-4-methylamlme (0 217
ml l 934 mmol) were heated by mlcrowave 1nad1atxon at 120 °C for. 20 min. Some DCM .
was added and rmxture was washed tw1ce with HzO Orgamc phase was dned over NaZSO4,
flltered and evaporated 0. 419 g of the t1tle compound was obtained.

lH NMR (400 MHz CDC13) d 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, LH) 10.}6 (br.;s., 1 H).

Step 2:2- (3 Fluoro-4-methylphenylammo)mcotmlc acid

M

thhlum hydroxxde (0.077 g, 3.22 mmol) was added to a solution of methyl 2 (3 ﬂuoro-4—

methylphenylamino)nicotinate (0.419 g, 1.610 mmol) in THF (6 ml) and H>O (3 ml) at 0 °C.
The mixture was stirred at room tertiperature for 4.5 h. THE was evaporated, some water
was added and mixture was extracted once with DCM. pH of the water phase was adjusted

10’3 withé 1 M'HCL. Formed précipitate ‘'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. .
TH NMR (400 MHz, DMSO-d)-6 ppm2.19 (d; 3 H) 6.89 (dd, 1 H) 7.13 - 7.25 (m, 2 H)
7.81 - 792(m1H)825(dd1H)841(dd1H)1060(brs 1H). L

Step 3: 2-(3-Fluoro-4-methylphenylammo)-N-(Z-methylbut—3-yn-2-yl)mcotmam1de
2-(3-Fluoro-4—methy1phenylanuno)mcotmlc acid (0.100 g, 0.406 mmol), 1,1-
dimethylpropargylamine (0.047 ml, 0.447 mmol), HOBt (0.060 g, 0.447 mmol), EDCI |
(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 t'emperéture overnight. Some DCM was added and the organic phase was washed with
1 M HCI and 1 M Na,COs3, dried over Na,SOq, filtered and evaporated. The crude product
was purified by flash chromatography. 0.060 g of the title corripodnd was obtained.

l.H NMR (400 MHz, CDCl;3) 6 ppm 1.77 (s, 6 H) 2.22 (d, 3 H) 2.43 (s, 1 H) 6.15 (br. 5., 1 H)
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)-V-(2-methylbut-3-yn-2-

yDnicotinamide

Stép 1: Methyl '2-(3-chlolro-4-methoxyphenyldmino)nicotinate ,
2-F1uoronic’otin~ic acid methyl ester (0.3 g,1 .934 mmol) and 3-chloro—p-anisidine (0.494 ml,
3. 87 mmol) were heated by microwave 1rrad1atlon at 120 °C for 20 rmn Some DCM was
added and mixture was washed twice with H,O and twice with 2 M HC1. Organic. phase was
drled over N a2804, f11tered and evaporated O 150 gof the title compound was, obtamed .
lH NMR (400 MHz, CDCl;) Sppm 3. 89 s, 3 H) 3.93 (s,3H) 6.71 (dd, 1 H) 6.91(d, 1 H)
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-Chloro-4-methoxyphenylamlno)mcotlmc acid . o

thhmm hydroxxde (0.025 g, 1.025 rnmol) was added to a soluuon of methyl 2- (3—chloro-4—
methoxyphenylamino)nicotinate (0. 150 g, 0.512 mmol) in THF (6 m!) and H,O (3 ml) at0
°C. The mixtire was stirred at réom temperature for 2.5 h: THF was evaporated, some water
was added and mixture was extracted once with DCM. pH of the water phase was adjusted
fo'4 with 2 M HCl and it was extracted 3 times with EtOAc. Comibined organic phasés. were
dried over Na,SO,, filtered and evaporated. 0.092 g of the title compound was obtained.
1HNMR (400 MHz, DMSO-ds) 8 ppm 3.83 (s,-3 H) 6.85 (dd, 1 H) 7.11 (d, 1 H) 7.46 (dd 1
H)798(d 1H)823 (dd 1H)838(dd 1 H) 10.31 (s, lH) 13.61 (br s., 1L H).

Step 3: 2-(3- Chloro-4-methoxyphenylammo)-N-(2-methylbut 3-yn-2-yl)nicotinamide
2-(3-Chloro-4-m_ethoxyphenylarmno)mcotxmc acid (0.092 g, 0.330 mmo}), 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 mmiol) in DCM (5 ml) were stirred at
room'temperatixre for 3 h. Some DCM was added and the ofganic phase was washed with 1
M HCI and 1 M Na;COs, dried over Na,SOQ,, filtered and e'vaporéted; 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, CDCl3) § ppm 1.77 (s, 6 H) 2.43 (s, 1 H) 3.88 (s, 3 H) 6.15 (br. 5., 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).

EXAMPLE 151: 2-(3,5-Difluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide

Step 1: Methyl 2-(3,5-difluorophenylamino)nicotinate
2-Fluoronicotinic acid methyl ester (0.3 g, 1.9;-}4 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 H,O. Organic phase was dried over Na,SQOy,
ﬁltered and evaporated O 450 4 of the tltle compound was obtamed et

lH NMR (400 MHz CDC13) d ppm 3 94 (s 3 H) 6 47 (tt 1 H) 6. 82 (dd 1 H) 7 30 7 49 (m
2H)827 (dd lH)843 (dd IH) 1040(br S.» 1H)

- Y oo Y e 1 B [ <
PR N et olino

Step 2:2-(3 ,5-Difluorophenylamino)nicotinic acid

L1th1um hydrox1de (0 082 g 3.41 mmol) was added toa solutron of methyl 2 (3 5- i
dxﬂuorophenylarmno)mcotmate (0 450 g, 1 703 mmol) in THF (6 ml) and HzO (3 ml) at 0
°€.:The mixturk ‘was Stitted at room tempetature:for 2:5+h. THF was evaporated, some water
was added and mixture was extracted once with DCM. pH of the ‘witer phase was adjusted
to'4 with:2 M HCL. Formed precipitate was ﬁvltrated; washed with’small amount of DCM
afid-dried 'ini thie vacaum oven at 40 °C. 0:399g of the title compound was obtained. .

'H NMR (4()0 ‘MHz, DMSO-ds).5 ppm 680 (tt 1 H) 6.99 (dd, 3} H) 7.43-7.63 (m 2 H)
8.30 (dd 1 H) 847 (dd i H) 1069 (s; 1 H) B T IE TN L SR

Step 3; 2 (3 5-Dlﬂuorophenylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamxde
2:¢3,5-Difluorophénylamino)nicotinic acid (0.100 g;0.400 mmol), 1,1-
ditiiethylpropaigylarriine (9.046 ml, 6440 mmol), HOBt (0.059'g, 0.440 mmdl), EDCI . -
(0: 084" g, 0.440 mimol) and DIPEA (0.077 ml;, 0.440 mmol) in DCM (5 ml) were stirred at
room temperature overmght Soine DCM was added and the' orgamc phase was washed with
T M HCland I M Na2C03, dried over Na,SO,, ﬁltered and evaporated The crude product
was punﬁed by flash ‘chromatography. 0.083 g'of the title compound was obtaind. -

'H NMR (400 MHz, CDCls) & ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6. 19(br 5., 1 H)6.43 (tt 1 H)
678(dd 1H)731 742(m,2H)769(dd 1H)837(dd 1H) 1065 (s, 1 H).

t
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EXAMPLE 152: 2-(3,3-Difluorocyclobutylamino)-5-(difluoromethyl)-N-(2-methylbut-

3-yn-2-yDnicotinamide

Step 1: Methyl 2-chloro-5-(dibromomethyl)nicotinate

N-Bromosuccinimide (0.449 g, 2.52 mmol) and benzoyl peroxide (0.027 g, 0.084 mmol)
were added to a stirred solution of methyl 2-chloro-5-methylnicotinate (0.156 g, 0.840.
mimol) 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, CDCls) 8 ppm 4.00 (s, 3 H) 6.65 (d, 1 H) 8.43 (d, 1 H) 8.63 (d, 1 H).

Step 2 Methyl 2-chloro-S-formylmcotmate - . .
lever mtrate (O 139 g 0.815 mmol) in HzO (1 ml) was addcd to a solution of methyl 2-
chloro-S (dlbromomethyl)mcotmate (0.140 g, 0.408 mmol) in 2-propanol (5 ml) and the
mixture was'stirred-under N atmosphefe at'roon témperature overnight. The inorganic
précipitate was filtrated and washed with small amount of DCM. The Tayérs of the filtrate
were separated and agqueous phasé was washed once with DCM. ‘Cornbined organic phases
were dried over Na,SOy, filtered and evaporated:-0.076 g of the title COmpound was '

et

Obtained. - wobe L SIS
}HNMR (400 MHz, CDCI3)5ppm401 (s; 3H)862 (d, 1 Hy8.97 (d, lH) 10.14 (s, 1 H).

Vo AN [

Step 3 Methyl 2-chloro-5 (d:fluoromethyl)mcotmate
To a stirred’ somnon of methyl 2_-chror0 S—formylnnconnate.(0.076 g, 0.381 mmol) in DCM
{5.ml) was'added diethylamiriosulfur triflioride (0.200 ml, 1.523 mnioi). Reaction mixture
was stirred at room- temperature for 2 hours under N, atmosphere.: After complétion of ‘the
téaction,the mixture was quenched with aqueous saturated NaHCOs: Layers were séparated
and agqueous phase was washed 3 times with DOM. Combined organic phases were dried
over Na,S0O4, filtered and evaporated. 0:078 g-of the title compound was obtained.” " -
H NMR (400 MHz; CDCls) 8 ppm 3.99 (s; 3 H) 6.76 (t, 1 H)-8.32 (dt, 1 H) 8.66 (dt, I H).

1

Step 4: 2-3, 3-Diﬂuorocyclobutylamino)-s-(difluoromethyl)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,
0.948 mmol) and ACN (0.5 ml) wete heatéd by microwave irradiation at 140 °C for 70 min.

Q
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F,o,rméd precipitate was filtrated and washed vyith small amount of ACN. The filtrate was
evaéo;ét_gd and redissolvéd in THF (4__ml) and H,0 (2 ml). Lithium hydroxide (0.023 g, '.
0948 mmol) was added at 0.°C and the mixture was.stirred at room temperature t:0r~:L.5 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 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-d,) 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).

Step 5: 2-(3, 3-Dlﬂuorocyclobutylanuno)-s (dlﬂuoromethyl)-N-(2-methylbut-3-yn-2- }
yhnicotinamide.. -~ © et e U oo e g
2-¢3,3-Difluotocyclobiitylamino)-5-(difluorémettyl)nicotinic acid: (0. 030 g.0. 108 mmol)
it,1-ditnethylpropargylaminé (0.012 mil, 0.1 19 tamel), HOBt (0.016 g, 0.119 mmol), EDCI
(0023 g; 0.119' mmiol) ard DIPEA (0:021 mil, 0:119 mmol) in DCM (5:ml) weie stifred’at™* -
foorn tefiperature overnight. Some DCM was added and the:organic phase was washed with
1 M HCI and'1 M Na,;CO5; dried over Na;SOy, filtered and evaporated. The crude product
was ‘purified by-preparative chromatography. 3.92 mg of the title compound was obtained.
'H NMR (400 MHz, CDCl3) 8 ppmi 1:76 (s, 6 H) 2.43 (s, 1'H) 2.46 -'2.63-(m,2 H) 2.98 -
3:17:(in; 2 H) 4.331-4.48 (m,; 1'H)'6:13(br.'s’; 1 H) 6.60 (t, 1 H) 7.65 - 7.72 (m, 1 H) 8.29
@IDES@L. |

ARSI e eoget

.-

EXAMPLE 153 S-Bromo-2- (ethylammo)-N-(2-methylbut-3-yn-2-yl)mcotmamlde

Step 1: Ethyl S-bromo-z-(ethylammo)mcotmate . T N I

L

Ethyl 2—ammo 5- bromomcotmate (1.5 g 6. 12 mmol) acetaldehydc (O 359 ml 6 43 mmol)
O °Q. Sodmm‘tnacetoxy _borohydnde (2_.59 g 12,24_ mmo_l) vyas added and the‘reacvtlpn )
rrux;urewas stirred at room fe;nperat_ure overnight. it was péo@cd 00 °C énd watq_r‘(vLS. ml)
wasadded The organic layer was sépar‘a_t_eci, washed with IM. NazCOg and ‘briqe,,_gir,iec‘i' with
Na,50,4 and c;opéeﬁtrateglz The ,q.rud_e- product was purified by ﬂash,chromaéograbhy. 1.07¢g
of ‘thev_ title compound .was oi)tained. ~

H NMR (400 MHz, €DCl5) 5 ppm 1.26 (t, 3 H) 1.38 (t, 3 H) 3.50 (qd, 2 H)4.32 (¢, 2 H)
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7.91 (br.'s., 1 H) 8.18'(d, 1 H) 8.28 (d, 1 H).

Ste[;)j 2 5--MB‘rqino-2,-.(ethyl,amino)nicotinic ecid

Ethyl 5-bromo-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
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 HCI. The title compound precipitated
and was filtered off. 0.81 g of the title compound was obtained.

lH NMR (400 MHz, DMSO‘dﬁ) S pprn 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) '

Step}t .‘5-Bgomo-2-&ethy_lamim)-N-(g-ntethylbut-3-yn-2-yl)nicotinamide =
5.;Btorno-2a{ethylannno)nicotintc acid (0.81 g, 3.31 mmol), EDCI (0.760 g, 3.97 mmol),
HOB (0:}34 ¢,°0.992 mmol), DIPEA (1:727 1il, 9.92 mmol) and 1,1-
ﬁiﬁléthylpmpar’gylafnihe (0:417'ml, 3.97'mmo}) in DCM (10 ml) wére stirred at room’
température overnight. The teaction mixtare was washed twice with water, dried with
Na;S0y and conceéntrated. The crude product was punﬁed by flash chromatography 0:617°g

of the title compound was obtained.

*HNMR (400 MHz, CDCl3) 6 ppm-1.23 (t, 3 H) 1.73 (s, 6 H) 2.41 (s, 1 H) 3.44 (qd 2 H)

605(brs 1H)757(d 1H)798(brs 1H)820(d 1-H).

EXAMPLE 154 5-Ethoxy-N-(2-methylbut-3-yn-2-yl)-2 (propylammo)benzanude -

.....

2 Ammo -5- hydroxybenzmc ac1d 97 % (1 0. -8 6. 53 mmol) and concentrated sulphunc acxd

,(1 6 ml 11 60 mmol) in ethanol (15 ml) was heated in a micr owaye reactor at 100 0C for 13
:hours The solvent was evaporated the xmxture was diluted w1th water and rmxture was

_neutrahzed by add1t10n of LM NaOH The formed precxpltate was fxltered of to gwe 1.057 g

of the title compound. L
1H NMR (400 MHz, DMSO—dg) o ppm 1. 29 (t 3 H) 4.22 (9,2 H) 6.06 (s, 2 H) 6 63(d, 1 H)
6.80 (dd, 1H)7 12 (d, 1H)865(s 1 H).

Step 2 Ethyl 2-acetamldo-5-hydroxybenzoate .
Ethyl 2-amino- 5-hydroxybenzoate (1 .05 g, 5.80 mmol) and acettc anhydnde (0 547 ml 5.80

- s .‘.
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mmol) in ethanol ( 10 ml) was stnrred at 50 °C for 2 hours Water was added and the formed
precxpltate was ﬁltered off to give 0.927 g of the title compound.

lHNMR(4()0MHZ CDCl3):8 ppm-1:40:(t; 3 H)2.23 (s, 3 H) 4.36 (q, 2 H) 6.28 (br s., 1 H)
709(dd 1H)752(d 1H)853(d 1 H) 10.85 (br.'s., 1 H).

Step 3 Ethyl 2-acetamxdo-S-ethoxybenzoate

Ethyl 2-acetamido-5-hydroxybenzoate (0.927 g, 4.15 mmol), potassxum carbonate (2.87 g,
20.76 mmol) and 1odoethane (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 W1th Na,SO4 and concentrated. 0.973 g of the title compound was obtained.

lH NMR (400 MHz CDC13) 6 ppm 1.39 - 1.45(dt, 6 H) 2.21 (s, 3 H) 4.04 (q,2 H) 4.37 (q,
2H)7 IO(dd 1H)7 53 (d 1H)860(d 1 Hy 1080(br s., L H).»

‘ -.v; . | N (AN HA? 1

Step 4. Ethyl 2-ammo-5-ethoxybenzoate B : o

Ethyl 2—acetarmdo-5 ethoxybenzoate (1. 038 g 4. 13 mmol) and 10 % HCl/EtOH (10 ml) was
refluxed for 3 hours The reaction mixture was evaporated, diluted with EtOAc, washed
with 2 X “saturated NaHCOj; and brine, dried With NaZSO4 and concentrated. 0.695 g of the
title compound was' obtained. IR i R
'H NMR (400 MHz,; CDCls) & ppim 1:38(t, 6 H) 3.98 (q, 2-H)4.33 (q, 2: H) 6.63 (d 1 H)
695(dd1H)738(d1H) R

Step 5 Ethyl 5-ethoxy-2-(propylanuno)benzoate N o o 7 .
Ethyl 2 anuno—S-ethoxybenzoate (0. 695 g 3. 32 mmol) proplonaldehyde (O 254 ml 3 49
mmol), ac.etxc aeld, glacial (0.475 ml, 8.30 mmol) and sodium triacetoxy borohydride (1.408
gi 664 mmol) in '1;2—,dic.hlo'foe;hane‘(jIO_‘:-inl) were stirred at room temperature overnight: .
This mixture was dissolved in 1,2-dichloroethane (10 ml). Water (10 ml) was ‘added. The" -
organic phase was separated, washied with 1 M NaHCO; and water; dried with Na,SOyand
¢onéentrated. The crude product was punfled by flash chromatography 0:369 g of the title
compound was obtained. ' ’ o 7

'H NMR (400 MHz, €DCl3)  ppm 1 02 (t, 3 H) 1.37 (m,-6' H) 1.62 - 1.77 (m, 2 Hy 3.1% (m,
2 H) 397 (q,2H)431 (q,2H)664(d IH)698 7.08 (m, 1H)726(s 1H)735 (br.s., 1
H) 7 46 (d 1 H) ' ‘ '

St'e‘p» _6;- _-5'-'Et'ho_xyé2-(prbpylamind)hénzoi¢ acid

i
i, .
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Ethyl 5—cthoxy-2 (propylarmno)bcnzoatc (0.369 g, 1.468 mmol) and potassmm hydroxxde B
(0 247 g, 4.40 mmol) in methanol (5 ml) and water (3 ml) were stirred at rooin temperature
fo_r 2 days. Methanol was evaporated and the reaction mixture was dissolved in water. The
pH gdjus;cd to 2 by addition of 1 M HCl and it was extracted three times with EtOAc. The
organic phace was dried with NAZSO‘; and concentrated. The crude product was purified by.
flash chromatography. 0.191 g of the title compound was obtained.

"H NMR (400 MHz, CDCl3) & 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, 1H)749(d 1 H).

Step 7: S-Ethoxy-N-(Z-methylbut 3-yn-2-yl) 2-(propylammo)benzamlde |

5- Ethoxy-2 (propylarmno)benzoxc acid (0.191 g, 0.855 mmol), 1 1-d1methylpropargylanune
(0. 108 ml 1:027 mimol), EDCI (©. 197 g, 1.027 mmol), HOBt (35 mg, 0. 257 mmol) and -
DIPEA (. 447 ml 257 mmol) in DCM [6) ml) were stirred at room tempeératuré ovcrmght
The rcac:tlon mixture was washed twice with water, dried with Na,SO, and concentrated: -
The'crude product was punﬂed by flash chromatography 80 mg of the title compound was
obtained. - R Tt e :

'H NMR (400 MHz, CDCl;) § ppm 0.99 (1, 3°H) .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., TH) 6.70 (br. s., 1 H) 6.92 - 6.97 (th, 2

EXAMPLE: 155 2- (tert-Butylannno)-5-chlorOAN-(2-methylbut-3-yn-2-yl)mcotmamlde

Step 1 2 (tert-Butylaxmno)-S-chloromcotmlc acxd . W .

2, 5—D1chloromcot1mc ac1d ¢! OO g, 5.21 mmol) and tert-butylamme (1 905 g, 26 O mmol)
were ﬂhcat,ed a microwave reactor at 140 °C for 4 hours.. The mixture was_ diluted in water
and the ‘pH. v,v'a:s‘»_adj_us.ted,‘fco 4 by addition of 2 M HCI. It was cxtfuctcd_witﬁ 2 x BtOAc; dried

_.with. NaZSO4 and concentrated. The crude_product was purified by flash chromatography.

0.474 $:2 of the utle compound was obtained. . - ,
lH NMR (400 MHg, DMSO-ds) 6 ppm 1 43 (s 9H) 8 01 (d 1 H) 8 25 (br s, 1 H) 8. 28 (d,
,,IZ'H’).13‘43 (br.s., 1 H). .

Step 2 2-(ter_t-.Butylamino)~5.-chloro-N-(Zs.methylbut-3-yn-2-yl)nicotinamidc. o
2-(tert-Butylamino)-35-chloronicotinic acid (114 mg, 0.5 mmol), 1,1- dxmethyl- . )
propargylarmne (O 053 ml, 0.500 miol), EDCI (O 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 ovemrght The reactron rmxture was washed with 1 M NaOH- solutron and
water dned with Na;SO4 and concentrated The crude product was purxfred by preparative
HPLC 77 ‘mg of the title compound was obtamed .

'H NMR (400 MHz CDC];) o 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-V-(2-methylbut-3- yn-2-

yl)mcotmamlde

Step 1: 2-(3 B-mﬂuorocyclobutylammo) -5-fluoronicotinic acid -

2 Chloro 5-fluoropyridine:3- carboxyhc acid (0.3 g, 1.709 mmol) 3,3- dtﬂuorocyclo-
butanarmne hydrochlorrde (. 245 g, 1.709 .mmol), .copper (10. 86 ‘mg, 0.171 mmol) ;
copper([) bromrde (0 025 g 0. 171 mmol) and potassium carbonate (0 472 g, 3 42 rnmol) in
DMF(3 ml) were heated ina rmcrowave reactor at 140 °C for 1 hour. The mixture was
dlluted_ ;W:‘Fh water, (5 ml) and tnep_'H. was adjusted to 3 by addition of 0.5 M HC], Itwas. ..
extra.eted‘ three times with ﬁtQAc, dried with Na,SO, and concentrated. 0.320 g of the tttle
compound was obta'med.. | |

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.82 - 2.94 (m, 2 H) 2.95 -3.09 (m, 2 H) 3.99 - 4.17
(m, 1 H) 7.94 (dd, 1 H) 8.11 (br. s., 1 H) 8.34 (d, 1 H) 13.53 (br. 5., 1 H).

Step 2: 2-(3, 3-Dlﬂuorocyclobutylammo)-S-ﬂuoro-N-(2-methylbut-3-yn-2-
yl)mcotmatmde R o ‘ R

2-(3; 3-D1ﬂuorocyclobutylarmno) S-ﬂuoromcotrmc acid (0 320'g, 1.300 mmol), 1,1-
dimethylpropargylamine (0.137:ml, 1300 mmol), EDCI (0.299 g, 1.560 mmolY, ,HOBt' (53
mg; 0.390 minol) and DIPEA (0.679 mi, 3:.90'mmol) in DCM (5 ml) were stirred at room
teinperature-overnight. The reaction: mixture washed with 1 M NaOH and v'uater; dried with
Na,SO, and concentrated. The:crude product was purified by flash chromatography.'44 mg
of the title compound was obtained.

'H NMR (400 MHz, CDCl5) & ppm1.74 (s, 6 Hy 2.42 (s, 'l 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).

EXAMPLE 157:'5-Fluoro-2-(4-fluorophenylamino)-N-(2-methylbut-3-yn-2- '

R T
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yll)nic(')tihamide

Step 1: Ethyl 5-fluoro-2- (4-ﬂuorophenylamino)nicotinate

2- Chloro S—ﬂuoromcotlmc ac1d ethyl ester (1.00 g, 4.91 mmol) and 4- ﬂuoroamhne (1.092 g,
0. 82 mmol) were heated in a microwave reactor at 150 °C for 2 hours The reactlon mixture
was then diluted with DCM, washed twice with water, dried with Na,SO4 and concentrated
The crude product was purlfxed by flash chromatography. 0.589 g of the title compound was
obtained.

'H NMR (400 MHz CDCl) 8 ppm 1.42 (t, 3 H) 4.40 (q, 2 H) 6.98 - 7.08 (m 2 H) 7. 53 -
764(m,2H)798(dd 1H)824(d 1H)996(br s., 1 H).

__S’te_p_@:r 5-Fluoro-2-(4-fluorophenylamino)nicotinic acid

Ethyl S;ﬂuoro—2-(4—ﬂuorophenylamino)nicotinate (0.589 g, 2.117 mmol) and potassium
hydro'xide (375 mg, 6:69 mmol) irt metharol (8 mi)-and water (2 ml) were stirred at room
temperatute for 2 hours. Methanol was evapofated, the mixtute was diluted in water and the
;')H value was é&ju—s’te’d' (62 by addition of 2 M HC'L The solution was extracted thre€ times
with' EtOAc. The combined organic phases were dried with N4;S0; and concentrated. 523

st

H)842(d1H)1021(brs1H) e

Step 3 5-Fluoro-2 (4 fluorophenylammo)—N-(2-methylbut 3-yn-2-yD)nicotinamide
5-Fluoro-2-(4-fluotophenylamino)nicotinic acid (6.523 g, 2.090 mmol), EDCI (0.481 g,

2:508 tmol), HOBt (85 mg, 0.627 mmol), DIPEA (1.092 ml, 6.27 mmol) and 1,1- "+ °

‘dimiethylpropargylamine (0:264 ml; 2.508 nimel) in DCM (10 ml) were stirred-at room: °

fe‘niperatufe overnight: The mixture was washed twice with water, dried with Na,SOj and
éoncentrated. The crude product was purlﬁed by flash chromatography 0.310 g of the ’ntle
comipound was obtaired. ' T e
'H NMR (400 MHz, CDCl;) § ppm 1.77 (s, 6 H) 2:44 (s, 1 H) 6.09 (br. s., 1 H) 6.94 - 7.07
(m2H)742(dd1H)750 7.60. (m, 2H)818(d1H)1003(brs 1 H). o

EXAMPLE 158: S-Fluoro-N-(Z-methylbut-3-yn-2-yl)-2 1,1 1-tnﬂuoropropan-2-

ylamino)nicotinamide -
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Step 1: 5-Fluoro-2- (1 1 1-trxﬂuoropropan-Z-ylammo)mcotlmc acid

2-Chloro 5- ﬂuoropyndme 3- carboxyhc acid (0.199 ml, 1.709 mmol), 1,1,1 trlfluoro-
1§9prgpylanung (0.193 g, 1.709 mmol), copper (10.86 mg, 0.171 mmol), copper(l) bromide
(0.025 g,0.171 mmol) and potassium carbonate (0.472 g, 3.42 mmol) in DMF (2 ml) were
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 Na,SO4 and concentrated. The crude product was purified by preparative HPLC. 7 mg
of the title compound was obtained.

'H NMR (400 MHz, MeOD-d) 8 ppm 1.40 (d, 3 H) 5.20 (spt, 1 H) 8.00 (dd, 1 H) 8.22 (d, 1

Step 2: 5-Fluoro-N-(2-methylbut-3-yn-2-yl)-2-(1 1,1- trlﬂlIoi'opropan-Z- T
ylamlno)mcotmamlde ' cyit e ' e

5-Fluoro-2-(1,1, I-triflusropropan-2-ylamitio)nicotinic acid’(7 mg; 0:028 mmol) EDCI(7.98

mig} 0:042:mmol), HOBt (1.875 mg, 0:014 mimol), DIPEA (0:015 ml, 0.083 mmol) and1,1-

dimethylpropargylamine (5.84'it1,.0.056 mmol) in DCM (1 ml) were stirred at'room-
temperature overnight. The mixture was washed once with water and twice with I M NaOH,

dried With Na;SO, and concentrated. The crude product was purified by flash ="~

chromatography. 6'mg of thé title compound was obtained.

'H NMR (400 MHz, CDCl3) & pprx 1.40 (d,3 H) 1.75 (d,6 H) 2:42 (s;'1 H) 5.04 - 5.22 (tn,’
1H) 5.99 (br. 5., | H) 7.35 (dd, 1 H) 8.01 (d, 1 H) 8.11 (d, 1 H).

EXAMPLE 159: 4- (4-Chlorophenylammo)-N-(Z-methylbut- -yn-2-yl)mcotmalmde

Step 1 4 (4 Chlorophenylammo)mcotlmc acld A

4 Chloromcotlmc acid (2 00 g, 12.69 mmol) and 4-ch10roamlme (1 619 g, 12 69 mmol) in
acetomtrxle (5 ml) were heated i ina mlcrowavc reactor at 140 °C for 20 minutes. The
reactxon mixture was then concentrated and diluted with water. The pH was adjusted to 2 by
addmon of 1 M HCI. The title compound precipitated and was filtered off and dried in
vacuum. 2.73 g of the title compound was obtamed .

HNMR(4OOMH2 DMSO- d6)8ppm705 (d, 1H)744(d 2H)7.59 (@, 2H)8.27 1 .
H) 8.88 (s, 1 H) 11,37 (br.s., 1 H).
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Step 2: 4-(4- Chlorophenylanuno)-N-(2-methylbut-3-yn-Z-yl)mcotmamxde

4-(4- Chlorophenylammo)mconmc 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- '
dlmethylpropargylannne (0.126 ml, 1.200 mmol) in DCM (10 ml) were stirred at room
temperature overnight. The mixture was washed twice with water, dried with Na;SO4 and
concentrated. The crude product was purified by preparative HPLC. 53 mg of the title
compound was obtained. .

lH NMR (400 MHz, CDCl;) & ppm 1.77 (s, 6 H) 2.43 (s, 1H)6.94(d, 1 H) 7.15 - 7.24 (m,
2H)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 (. 5., 1 H).

EXAMPLE 160 5-Fluoro-N-(Z-methylbut-S yn-2-yl) -2- (phenylammo)mcotmamlde

'Step 1 5-Fluoro-2-(phenylammo)mcotmxc ac:d

2- Chloro S-ﬂuoropyndme 3-carboxyhc acid (O 331 ml 2 85 mmol) arulme (0. 260 ml 2 85
mmol) copper (0 018 g 0. 285 mmol) copper(I) bronude (0 041 & 0. 171 mmol) and
potassxum carbonate (0.787 g, 5.70, rnmol) in DMF(5 ml) were heated ina rmcrowave N
reactor to 140, °C over 1 hour The rmxture was concentrated and dlluted with water (5 oll)
and the pH was ad_lusted to 3 by addmon of 0.1M HCl The solution was extracted three
times with EtOAc. The combined organic phase was dried with Na;SO,4 and concentrated.
The, c‘_rude product was puciﬁed by ﬂaso ch;qma(ography, 48 mg _of .the title compogr{d |wao
obfained - | | R

'H NMR (400 MHz, CDC13) & ppm 6.96'(t, 1 H) 7.23 - 7.30 (m, 2 H) 7.36 (d 1 H) 7:64 (d,
2H)793 807(m1H)814(slH)1088(brs 1 H). '

Step 2: S-Fluoro-N-(2-methylbut-3-yn-2-yl) 2-(phenylarmno)mcotmalmde T
5-Fluore-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- . =
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
Na,SO, and concentrated. The crude product was purified by flash chromatography 4.7 mg
of the title compound was obtained. ‘

'H NMR (400 MHz, CDCl;) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H)609 (br s, 1 H)702 (tt 1 H)
7.28 - 1.35 (m, 2 H) 7.43-(dd; 1 H) 7.57 - 7.67 (m, 2 H) 8.21 (4, 1 H) 10.03 (br.s., TH). -
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EXAMPLE 161: N-(Z-Methylbut-3-yn-2-yl)-4-(4-(trifluqromethyl)phenylamino)- :
pyrimidine-5-carboxamide |

?

Step 1 4- (4-(Tnﬂuoromethyl)phenylammo)pynmxdme 5-carboxyllc acid

Ethyl 4- (4 (tnﬂuoromethyl)phenylarmno)pyrmndme S-carboxylate (0.133 g, 0. 427 mmol)
and potassmm 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 HCIl and the solution was
extracted three times with EtOAc. The combined organic phase was dried with Na,;SO, and
concentrated. 119 mg of the title compound was obtained. ] .

'H NMR (400 MHz, DMSO-ds) & ppm 7.74 (d 2 H) 7.98 (d, 2 H) 8.85 (s 1 I-I) 897 (s, 1 H)
10.78 (br. s., IH) i ‘ S

S q(v

Step 2: N-(2-Methylbut-3-yn 2-yl)—4 (4-(trlfluoromethyl)phenylammo)pyrlmxdme-s-
carboxamlde o

4-(4- (Tnﬂuoromethyl)phenylannno)pymmdme -5-carboxylic acid' (O 050 g, 0; 177 mrnol),’
EDCI (0.041g; 0.212 minol); HOBt (0.012'g, 6.:088 mmol), DIPEA (0.062 ml, 0.353 mmol)
and' 1,1-dimethylpropargylamine (0.022 ml; 0.212 mmol) in DCM (5 ml) x‘ver'e stirred at
room temperature overnight. The mixture was washed with water and 1 M NaOH; dried -
with Na,SO, and concentrated. The crude product was purified by flash chromatography. 33
mg of the title compound was Obtained. - '

'H NMR (400 MHz, CDCls) 8 ppmi 1.79 (s, 6 H) 2:46 (s, 1 H) 6.29 (br. 5., 1 H)761 (d, 2 H)
785(d 2H)857(s 1 H) 8.76 (s, 1 H) 10.97 (br. s., 1 H).

E'XAMPLE 162: 2-(tert-Butylanﬁno)-5-ﬂuom-N-(2-methylbut-3-yn-2-yl)xiicotii1émi‘de

Step 1: 2-(ten?-Butylannno)-S-ﬂuoromcotuuc acid _ L
2,5-Difluoronicotinic aC1d (1,629 rnmol) and tert—butylamme (6 61 ml, 62 9 mmol) were.
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.
thh 3x ethyl acetate. The organic layer was dried with Na;SO, and concentrated. The crude
product was purified by flash chromatography. 0.801 g of the title compound was obtained.
'H NMR (400 MHz, DMSO-de) 8 ppm 1.42 (s, 9 H) 7.89 (dd, 1 H) 8.10 (br. ., 1 H) 8.30 (d,
1H) 1336 br.s., 1H)..
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Step 2: }-(tert-ButylaminAo)-S -fluore-N-(2-methylbut-3-yn-2-yhnicotinamide '.
2-(tert-Butylamino)-5-fluoronicotinic acid (106 mg, 0.500 mmol), 1,1-dimethyl-
prqpargylan;i;xe (0.053 ml, 0.500 mmol), EDCI (0.115 g, 0.600 mmol), HOBt (20.27 mg,
0.150 rﬁmol). and DIPEA (0.174 ml, 1.00 mmol) in DCM (5 ml) were stirred ét room
temberature ox}emight. The reaction rnixfure was washed with water and 1 M NaOH, dried
with Na;SO4 and concentrated. The crude product was purified by preparative HPLC. 80 mg
of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 6 ppm 1.45 (s, 9 H) 1.73 (s, 6 H) 2.40 (s, 1 H) 5.96 (br. 5., 1 H)
7.26'(dd, 1 H) 7.71 (br. s., 1H)809(d 1 H).

EXAMPLE 163: 2-(3 3-Dlﬂuorocyclobutylammo)-N-(3-ethylpent—l-yn-S-yl)-S-

fluéronicotinamide

H
o RN

Ste[.p 1 Methyl 2, 5- dlfluoromcotmate . L 4

2 S-Dlﬂuoromcoumc acid (5 g.31. 4 mmol), _potassium caxbonate (4 34 8 31 4 mmol) and
1odomethane (2 349 ml 37. 7 mmol) in DMF (30 ml) were stirred at 40 °C overnight. The

rmxture was dlluted with water and extracted with 3 x ethyl acetate. The combined orgamc
phases were washed with 5 x water, dried with Na,SO4 and concentrated. 4.4 g of the title
compound was obtained. - - : N

'H NMR (400 MHz, CDCl;) 8 ppm 3. 98 (s 3H)8.12 (td 1 H) 8. 24 (dd, 1 H)

Step 2: 2-(3 3- leluorocyclobutylammo) S-fluoromcotlmc acnd

-Methyl 2,5- d1ﬂuoromcotmate (O 15 g, 0.866 mmol), 3,3- dlﬂuorocyclobutanarmne

hydrochlonde (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
conceitrated 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

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. _

1H NMR (400 MHz, DMSO-ds) ) ppm 2.54 - 2.65 (m, 2 H) 2 93 -3.07 (m, 2H) 4.31 (br. s.,
1H)794(dd lH)8 17(br s-, 1H)833(d lH)
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Step 3: 2-(3 3-le[uorocyclobutylammo)-N-(3-ethylpent-1-yn-3-yl) S-ﬂuoro-
mcotmamlde

2- (3 3—D1ﬂuorocyclobutylannno) -5- ﬂuoromcotlmc acid (47 mg 0.191 mmol), EDCI 439
mg, 0. 229 mmol) HOBt (7.74 mg, 0.057 mmol), DIPEA (0.133 ml, 0.764 mmol).and 3-
cthylpent 1-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
Na,SO4 and concentrated. The crude product was purified by preparative HPLC. 10.9 mg of
the title compound was obtained. . : : o

'H NMR (400 MHz, CDC13)5ppm 1.04 (t, 6 H) 1 77 3 99(m 2H)2.17 - 233 (m, 2H)
2.38.-2.61(m, 3 H)2.93 - 3.22 (m, 2 H) 4.14 - 445 (m, 1 H) 5.89 (br. 5., 1. H) 7.34 (dd, 1
H) 7.95 '(d, ;1 _H) 8.12 (d_, 1 H)...

EAXAMPLE 164 2-(3 3-Dlﬂuorocyclobutylammo)-s-fluoro-N-(S-methylpent—l-yn-3-

( .

yl)mcotmamlde B AR

._«;\‘;., . LT cLL v : Sy by Ty
.

2 (3 3-Diﬂu0rocyclobutylamino) 5-ﬂu0ronicotinic acid (O 66 g 0'244 mmoi)' EDCI (O 056
g, 0.292 mmol), HOBt (988 mg, 0.073 mmol), DIPEA (0. 170 ml, 0.975 mmol) and 3
ammo 3-methyl- -pcntyne hydrochlorxde (0. 039 g.0.292 mmol) in DCM, (5 ml) were stxrred

BV R

w1th NaZSO4 and concentrated The crude product was punﬁed by . flash chromatography 46
mg, of the tltle compound was obtamed . : : : : e ,
1H NMR (400 MHz, CDCL3)8ppm 1.07 (t 3 H) 1 72 (s 3 H) 1 84 l 98 (m 1 H) 2. 10-
2.21 (m, 1H)244(s 1H) 2.45-259 (m; 2 H) 2.96 - 3. 12 (m, 2H)423 4.41 (m 1H)
594(brs 1H)732(dd1H)804(d1H)812(d1H) RSN

1

EXAMPLE 165 2-(3-Fluoro-S-methoxyphenylammo)-N-(2-methylbut-3-yn-2- :

,yl)mcotmamlde

Step 1 Methyl 2-(3-ﬂuom-5-methoxyphenylarmno)mcotmate '

2 Fluoromcotxmc ac1d methyl ester (0 4 g, 2 58 mmol) and 3-fluoro- S-methoxyamlme

(O 354 ml 3 09 mmol) wcre ‘heated by microwave irradiation at 120 °C for 50 min. 0.1 ml
(O 873 mmol) of 3-ﬂuoro 5 mcthoxyamhne was added and mixture was irradiated for 30
mmv _at 129,°C. Some .DCM was, added_ and rruxturc was washcd twncc thh_ HZ,O__. Orga{rnc

pliztso vyaé dried over Na2504, fil:te:red and evaporated. Crudcv product was puxjiﬁ_ed_ by
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trituration with diethyl ether. 0.293 g of the title compound was obtained.
tIA—I NMR (400 MHz, DMSO-ds) 8 ppm 3.78 (s, 3 H) 3.91 (s, 3 H) 6.48 (dt, 1 H) 696 (dd, 1
H)703 7. Il(m 1H)742(dt 1H)829(dd 1H)848 (dd, lH) 1020(s IH)

Step 2 2- (3-Fluoro-5-methoxyphenylammo)mcotmlc acld » 4

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 H,O (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 HCI and it was extracted 3 times with EtOAc. Combined organic
phases were dried over Na,SOy, filtered and evapbréted. 0.273 g of the title compound was
obtaimed. - - IR o '

'H NMR (400 MHz, DMSO-dg) 8 ppfn'3 77 (s, 3 H) 6.46 (dt, T H) 6:93(dd; 1 Hj 7.04-7.12
(m lH)741 (dt, 1H)827(dd 1H)844(dd IH) 10.59-(br.'s:, 1 H) 1366(s lH)

Step 3: 2 (3-Fluoro-S-methoxyphenylanuno)-N-(2-methylbut- -yn-2-yl)mcotmam|de
2(3-Flnoro-5-methoxyphenylamino)nicotinic acid (0.050 g, 0:191 mmol), 1,1-
dimethylpropargylamine (0.020 ml, 0.191 mmol), HOBt (0.028 g, 0.:210 mmiol), EDCI "~
(0.040 g, 0.210 mmol) and DIPEA (0.037:1nl, 0.210 mmol) in DCM (5 ml) were stitred at
room temperature for 3-h. 0.010 ml (0.096 mmiol)'1,1-dimethylpropargylamine 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 N a,CO3, dried over Na,SOy, filtéred and

oy e

compound” was obtained.”

'H NMR (400 MHz; CDCl;) § ppm 1.77 '(s“s-H)’2'44(s- 1H)3.80 (s, 3H) 6.17 (bt s., 1 H)
‘629(dt 1H)673(dd 1H) 6.95 - 7.00 (m, 1 H) 7.31 (dt, 1 H) 7.6 (dd, 1 H) 8.34 (dd, 1 HD)
A1048 (s, 1 H).

EXAMPLE 166: 2-(3-Fluoro-5-methoxyphenylammo)-N-(3-methylpent-l-yn-3-

yl)nicotinamide

2-(3-Hﬁor_o_—S-methoxyphenylanﬁnp)nicotinic acid (0.050 g, 0. 1_91 mmol), 3-amino-3-
methyl-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
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room terhper'a‘ture for 3 h. 0.012 g (0.096 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 phasé was waéhed witﬁ 1 M HCl and 1 M Na;CO;, dried ovéf

N a2804, filtered and evaporated. The crude product was purnﬁed by preparatlve HPLC
0.030 g of the title compound was obtained. ,
'H NMR (400 MHz, CDCl3) & ppm 1.09 (t, 3 H) 1.75 (s,3 H) 1.85 - 1.99 (m, 1 H) 2.12 -
2.26 (m, 1H)24S.(s 1H)3.80(s,3H)6.11 (br.s., 1 H) 6.29 (dt, 1 H) 6.74 (dd, 1 H) 6.93 -
702(m 1H)7 30 (dt, 1 H) 7.67 (dd, 1H)835 (dd, 1 H) 10.44 (s, 1 H). |

EXAMPLE 167: 2- (3 Chloro-S-methoxyphenylammo)-N-(2-methylbut-3-yn-2-

yl)mcotmamlde

Step 1 Methyl 2 (3-chloro-S-methoxyphenylammo)mcotmate ' - : Al
2—Fluoromcot1mc ac1d methyl ester (0 4 g, 2.58 mmol) and 3-chloro-5-methoxyamlme

(O 488 8 3 3.09 mmol) were heated by mlcrowave 1rrad1at10n at 120 °C for 50 mm Some '
DCM was added and rmxture was washed twnce with Hy_O Orgamc phase was dned over
NaZSO4, filtered and evaporated. Crude product was purified by trituration with diethyl
ether. 0.451 g of the title compound was obtamed e | , ., o , :
lH NMR (400 MHz DMSO-d6) b ppm : 3 78 (s, 3 H) 3.91(s,3H) 6 68 (t 1 H) 6. 97 (dd 1

H)724(t 1H)759(t 1H)829(dd 1 H) 8.48 (dd, lH) 1016(5 lH)

Step 2 2-(3 Chloro-S-methoxyphenylamlno)mcotlmc acld

thhmm hydroxide (0.074 g, 3.08 mmol) was. slowly added to a solution of methyl 2-(3- -
chloro-5- mqthoxyphgny‘larmno)mqqtmate‘(0.45 1 g, 1.541 mnmél) in THF (6 ml) and H,O (3
mi) at 0 °C. The mixture was stirred ‘at room temperaturé for 2 h. THF was evaporated,
some water was added and mixture was extracted once with DCM. pH of the water phase
Wés adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Combined organic
phases were dried over Na;SOy, filtered and evaporated. 0.421 g of the title compound. was
obtained. 4 ' , ' o

'H NMR (400 MHz, DMSO-ds) 8 ppm 3.78 (s, 3 H) 6.67 (t, 1 H) 6.94 (dd, 1 H) 7.25 (£, 1 H)
756(t 1H)827(dd 1H)845(dd 1 H) 10.56 (s, 1 H).

Step 3: 2-(3 Chloro-S-methoxyphenylammo)-N-(2-methylbut-3-yn-2-yl)nlcotmamlde
2-(3-Chloro-5-methoxyphenylamino)nicotinic acid’ (0.050 g, 0.179 mmol), I,1--
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dxmethylpropargylarmne (0.019 ml, 0.179 mmol), HOBt (0.027 g, 0.197 mmol), EDCI

(0. 038 g, 0. 197 mmol) and DIPEA (©. 066 ml 0.377 mmol) in DCM (5 ml) were stirred at
rqom temperature for 3 h. 0.010 ml (0.096 mmol) 1,1-dimethylpropargylamine was added
and ,th_e mixture was stirrc;d at rdom terhperaturc overnight. Some DCM was added and the
organic phase was washéd with 1 M HClI and 1 M Na,CO3, dried over Na;SOy, filtered and
evaporated. The crude product was purified by preparative HPLC. 0.025 g of the title
compound was obtained. .

'H NMR (400 MHz, CDCls) 6 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.80 (s, 3 H) 6.17 (br. 5., 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)
10.47 (s, 1 H).

EXAMPLE 168:2- (3*Chloro-S-methoxyphenylammo)-N-(3-methylpent-l-yn-3- :

¥

yl)mcotmamnde

2 (3 Chloro-S methoxyphenylarmno)mcotmxc a01d (O 050 g,O 179 mmol) 3 -amino- 3— §
methyl l-pentyne hydrochlonde (0.024 g O 179 mmol) HOBt (0. 027 g, 0.197 mmol) EDCI
(0 038 g 0.197 mmol) and DIPEA (0. 066 ml 0. 377 mmol) in DCM (5 ml) were stirred at
room temperature. for 3h.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 was washed with.1 M HCI arl1d‘1. M Na,COs, dried over
I\%,azS‘Q‘;,. filtered and evaporatéd. Tﬁe ’crude product‘ was purified by preparative HPLC.
0.037 g of the title compound was obtained.

1H NMR (400 MHz, CDCls) 8 ppm 1.09 (1,3 Hy £.75 (s, 3 H) 1.85-2.00 (m, "1 H) 2.12 -

2.25(m, 1H)245(s 1 H) 3.80 (s, 3H) 6.11 (s, 1 H) 6.48 - 6.59 (m, 1 H) 6.74 (dd, lH)
72I(t 1H)744(t 1H)767(dd lH)835(dd lH) 1043(8 lH) '

EXAMPLE 169 2a-(2-Fluoro-3-methOXyphenylamlno)-N-(Z-methylbut-3-yn-2- S

yl)mcotmamxde :

Step 1 Methyl 2-(2 fluoro-3-methoxyphenylammo)mcotmate . B
2 Fluoromcotlmc acid methyl ester (0 4g2. 58 mmol) and 2-fluoro-3- methoxyamlme

(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 H>O. Organic phase was dried over

Na,SOy, filtered and evaporated. 0.633 g of the title compound was obtained. .
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lH NMR (400 MHz, CDC13)8ppm391 (s,3H)3.95 s, 3H)668 (td 1H)676 (dd 1 H)
705(td lH)808(ddd lH)826(dd 1H)839(dd IH) 10.30 (br. s., IH) '

4

S'tep 2 2‘-(2-Fluoro-3—methokyphenylanﬁno)nicotmlc acid
Lithium hydroxide (0.110 g, 4.58 mmol) was slowly added to a solution of methyl 2-(2-
fluoro-3-methoxyphenylamino)nicotinate (0.633 g, 2.291 mmol) in THF (6 ml) and H,0 (3
ml) at O °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 HC and it was extracted 3 times with
EtOAc. Combined organic phases were dried over Na,SOq, filtcred. and evaporated. 0.495 g
of the title compound was obtained. |

] NMR (400 MHz, DMSO dg) ppm 3.85(s,3 H) 6.84 (td, l H) 6.93(dd, 1 H) 7. 109 (td, 1
H) 8.13 (ddd; 1 H) 8.28 (dd, 1 Hy 8.42 (4d, 1 H) 10.62 (br. s., '1'H) 1248~ 15.12 (m, 1 H).

Step 3: 2-(2:Fluoro-3-inethioxyphenylamino)-N-(2-methylbut-3-yn-2-yDnicotinamide
2-(2-Fluoro-3-methoxyphenylamino)nicotinic-acid (0.050 g, 0.191 mmol), 1,1+ *:
dimethylpropargylamine (6.020 ml, 0.191 minol), HOBt (0.028 g, 0.210 mmol), EDCF * ‘-
(0.040 g, 0.210 mmol) and DIPEA (0.037 ml; 0.210 mmol) in DCM (5 ml) were stirred'at ~
room temperature ovcmlght In the morning, 0.010 ml (0. 096 mmol) 1,1- -~
dlmethylpropargylamme was added and the mixture was stirred for 5 h. Some DCM was
ddded and the organic phase was washed with 1 M HCl and 1 M Na,CO;s, dried over™ *
NaySOy, filtered and evaporated. The crude product was purxfxed by preparatlve HPLC.
0.023 & of the title compound was obtained. ' A K

’H NMR (400 MHz, CDCl3) §'ppm 1.78 (s, 6 H) 2.42 (s,'1 H) 3.89 (s, 3 H) 6.16 (br s.; I'H)
667(td lH)672(dd 1H)702(td 1H)767(dd 1H)786(ddd 1H)831 (dd 1 H)

10 23 (br s 1 H)

EXAMPLE 170: 2- (2-Fluoro-3-methoxyphenylanuno)-N-(3-methylpent-1-yn-3-

yl)mcotmamlde

2-(2-Fluoro-3-methoxyphenylaxrlino)nico;ihic acid (0.050 g, 0.191 mmol), 3-amino-3-
methyl-1-pentyne hydrochloride (0.025 g, 0.191 mmol), HOBt (0.028 g, 0.210 mmol), EDCI
(0.040 g, 0.210 mmo]) and DIPEA (0.070 ml, 0.400 mmol) in DCM (5 ml) were stirred at

room: temperature overnight. In the morning, 0.013 g (0.096 mmol) 3-amino-3-methyl-1-
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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 pﬁase was washed with 1 M HCl and
1 M'Na2CO3, dried over 'NaZSO4, filtered and evaporated. The crude oroduct was purified b‘y
preparative HPLC.'0.033 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 8 ppm 1.07 (t, 3 H) 1.77 (s, 3 H) 1.93 (dg, 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-Fluoro-2-(4-fluorophenylamino)-N-(3-methylpent-1-yn-3-

yDnicotinamide

§-Fluoro;2-.(4—ﬂuo_popheuylagﬁno)qieotinic acid (0.050 g, 0.200 mmol), 3-amino-3-methyl-
.1,-,pe‘r.x,tyn'e hydrocp.l'oride;_(().‘(:)%Q g Q._‘220’ mmol), H_OBt (0:030 g, 0.220 mmol), EDCi (0.042
£.0.220 mmol) and DIPEA (0.073 ml, 0420 mmol) in DCM (5 ml) were stirred at room
tempefature, fof 5h. Some DCM was added and tlde organic pha’se was washed wiﬂ; l.M
HCI and IM Na2C03, drled over N2,;SOq, ﬁltered and evaporated The crude product was
purified by preparative HPLC. 0 034 g of the title compound was obtained. _
1H NMR (400 MHz, CDCls) & 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
(m2H)818(d1H)999(slH) S

.
EXAMPLE 172 5-Fluoro-N-(3-methylpent-1-yn-3-yl) 2-(phenylammo)mcotmamxde

L IRV S

"5 Fluoro 2- (phenylarmno)mconmc ac1d (O 050 g, ! 0 215 mmol) 3-armno 3- methyl 1- .

pentyne hydrochlonde (0. 032 g 0.237 mmol) HOBt (0. 032 g, 0.237 mmol), EDCI (O 045 g,
0. 237 mmol) and DIPEA (0. 079 ml, O 452 mmol) in DCM (5 ml) were stxrred at room

'temperature for 3 h. Some DCM was added and the orgamc phase was washed with 1 M

HCl and 1M Na2CO3, dried over NaZSO4, ﬁltered and evaporated. The crude product was
punﬁed by preparatwe HPLC. 0. 034 g of the title compound was obtained.

'H NMR (400 MHz, C_DClg) 8 ppm 1.08 (t, 3 H) 1.74 (s, 3H) 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)
760(dd 2H)821 (d 1H)999(s 1H)

H

EXAMPLE 173 2- (2 4-Dlﬂuorophenylanuno)-N-(2-methylbut-3-yn-2-yl)mcotmanude
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Step 1: Methyl 2-(2,4- dlﬂuorophenylannno)mcotmate

2- Fluoromcoumc acid methyl ester (0. 4 g, 2.58 mmol) and 2,4- dlﬂuoroamlme (0 3 10 ml,
3.09 mmol) were heated by microwave irradiation at 130 °C for 20 min. Some DCM was
addéd and mixture was washed twice with H,Q. Organic phase was dried over Na,SOy, - -
filtered and evaporated. 0.554 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & 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. 5., 1 H).

Step 2: 2-(2, 4-leluorophenylammo)mcotxmc acid

Lithium hydroxxde (0.100 g, 4.19 mmol) was slowly added to a solut1on of methyl 2- (2 4-
dlﬂuorqphenylammo)mcotmate (0.554 g, 2.097 mmol) in THF (6 ml) and H,O (3 ml) at 0
°C. The mixture was stitred'at room teraperaturé overnight. THF was evaporated, some
water was added and mixture was extracted orice withh DCM. pH of the water phase'was
adjusted to 4 with 2 M HCI and it was extracted 3 times ‘with EtOA¢: Combined organic
phasés were dried over N2,SO,, filtered and evaporated. 0.455 g of the title compouiid was
obtaied. i o0 T bt

'H NMR (400 MHz, DMSO-ds) § 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-Difluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide
2:(2,4-Difluorophenylamino)nicotinic acid (0.050 g, 0.200 mmol), 1,1- " -
dimethylpropargylamine (0.023 ml, 0.220. minoly, HOBt (0.030 g, 0:220 mmol), EDCI - -
(6.042 g, 0:220 mimol) and DIPEA (0.038 ml, 0.220 mmol) in DCM (5 ml) were stitred at
roor témperature overnight. Some DCM was added and the organic phasé was washed with
1'M HCI and 1'M Na;CO;, dried over NaZS'O;;,‘filte'red and évaporated. The 'crﬁde'.'ﬁroduct

‘Was putified by preparative HPLC. 0.017 g of the title compound was obtained.

"H‘NMR' (400 MHz, CDCL3) & ppm 1.78 (s, 6H)243 (s, 1 H) 6.16 (br. s., 1 H) 6.72 (dd, 1
H)680 694(m 2H)767(dd 1 H)8.13 - 8.23 (i, 1H)829(dd 1 H)'10.23 (br. s.; 1 H).

EXAMPLE 174 2-(2 4- Dlﬂuorophenylammo)-N-(3-methylpent-1-yn-3-yl)mcotmamlde

2 -(2, 4-D1fluorophenylarmno)mcotxmc acid (0. 050 g, 0.200 mmol) 3-amino- 3-methyl 1-
pentyne hydrochlonde (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 rgmol) in DCM (S ml) were stirred at room
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temperamre overnight. Soine DCM was added and the organic phase was washed with 1 M~
HCl and 1 M Na,COs;, dried over Na,SOq, filtered and evaporated. The crude product was

punﬁed by preparatlve HPLC. 0. 025 g of the title compound was obtained. ,
'H NMR (400 MHz, CDCl3) & ppm 1 08 (3 3H).1.77 (s, 3 H) 1.94 (dq, 1 H) 2 17 -2.31 (m,
1H)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-Fluoro-2-(3-fluorophenylamino)-N-(2-methylbut-3-yn-2-

yDnicotinamide

Step 1 Methyl 5;ﬂuoro-2-(3;ﬁuoroph.enyla.mino)nicotinate ,

Methyl '2,_5-diﬂl,l_or'ohicqti'_hates(1.0 g,_5:78 mmol) and 3-fluoroapiline (0.555 ml, 5.78 mmol)
\;zefe heated by.microwave irradiation at 150 °C for 1h Some DCM was added and mixture
was washed thce w1th HZO Orgamc phase was dned over Na2504, ﬁltered and evaporated.
The crude product was punﬁed by ! ﬂash chromatography 0.180 g of the tltle compound was
obtamed N L i .

'H NMR (400 MHz, CDC13) 6 ppm3 96 (s. 3 H) 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: ZS;Fluoro-z-(3-ﬂuorophenylamino)nico_tinic acid
Lithium hydroxide (0.033 g, 1.362 mmol) was slowly added to a solution of methyl 5-
fhioro-2-(3-flaorophenylamino)nicotinate (0.18 g, 0.681 mmol) in THF (4 ml) and H,0 (2

‘ml) at 0-°C. The mixture wds 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
was, adjusted to 4 with 2 M HCl and it was extracted 3 times with EtOAc. Comb'me'd organic
phases ‘were.dried over NaQSO4,§_ﬁlte;ed, and evaporated. 0.159. g of the title compoun'd was’
obtained. . . A :

'H NMR (400 MHz, DMSO—dg) § ppm 6.82 (dddd, 1 H) 7.23 - 7.39 (m, 2 H) 7:86 (dt I H)
8.12 (dd, 1 H) 8.50 (d, 1 'H) 10.47 (5, 1 H). '

Step 3: 5-Fluoro-2-(3-flucrophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide
5-Fluoro-2-(3 -ﬂuorophenylamino)nicotinic acid (0.040 g, 0.160 mmol), 1,1-" -
dimethylpropargylamine (0.019 mt, 0.176 mmol), HOBt (0.024 g, 0.176 mmol), EDCI’
(0.034 g, 0.176 mmol) and DIPEA (0.031 ml, 0.176 mmol) in DCM (5 ml) were stirred at
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room temperature for 5 h. Some DCM was added and the organic phase was washed with 1
M HCI and 1 M Na,COs, dried over Na2804,‘ filtered and evaporated. The crude product
was purified by preparative HPLC. 0.018 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 6.11 (br. 5., 1 H) 6.65 - 6.74
(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-Fluoro-2-(3-fluorophenylamino)-N-(3-methylpent-1-yn-3-

yl)‘nicotinamide

5-Fluoro-2-(3-fluorophenylamino)nicotinic acid (0.050 g, 0.200 mmol), 3-amino-3-methyl-
1 -pentyne hydrochlo;ide (0.02.9‘ g, 0.220 mmol), HQBt (Q.O}O g, Q.2ZQ mmol), EPCI,‘(O-OQ
g 0. 220 mmol) and DIPEA (0 073 ml, 0. 420 mmol) in DCM (5 ml) were stirred at roont
temperature for 5 h. Some’ DCM was added and the, orgamc phase was washed with 1 M
HCl and 1 M Na2CO3, dned over Na2804, filtered and evaporated The crude product was.
purtfied by preparatxve HPLC 0 027 g of the tttle compound was obtained.

‘H NMR (400 MHz, CDCls) 6 ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.11- 2 26 (m
1 H)2.46 (s, 1 H) 6.06 (br.s., 1 H) 6.64 - 6.74 (m, 1 H) 7.18 - 7.25 (m, 2 H) 7.44 (dd, 1 H)
7.65~J 7:74-(m, 1 H) 8.24 (d; 1 H) 10.22(s, 1 H)." ‘

EXAMPLE 177 5- Chloro-Z-(S 3-dlﬂuorocyclobutylammo)-N-(3-methylpent 1-yn-3-
yDnicotinamide: IR
5;Chloto:z;(B,3.-dif1'uorocyciobutylantiuo)uicotinje ;acid (0.05 g, OA.,'1'9‘,0~ mmol), 3arlni‘no.-'3'- ‘
}xiemym-pemyne *HCI (0.031 g, 0.228 mmol), HOBt (0.008 g, 0.06 mmol), EDCI (0.044 g,
0 228 mmol) and DIPEA (0.066 ml, 0.3 81 mmol) in DCM (5 ml) were stm'ed at room
temperature overmght The mixture was washed with 1 M NaOH and water, dried over
NaZSO4, ﬁltered and evaporated The crude product was punfled by preparattve HPLC.

0. 055 g.of the title compound was obtained.. o ,
'H NMR (400 MHz, CDCls) & ppm 1.07 (t, 3 H) 1.72 (s, 3H) 1.91 (m, 1 H) 2 08 223 (m
1H)2.45 (s, 1 H) 2.46 - 2.61 (m, 2 H) 2.91 - 3.15 (m, 2 H) 4.24 - 4.44 (m, 1H)597(br s.,
1H)750(d 1H)8 16 (d, 1H)824(d 1 H).

EXAMPLE 178 2-(3- Cyanophenylammo) 5-ﬂuoro-N-(3-methylpent 1-yn-3-‘.
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yDnicotinamide

2-(’3-cyéinophénylanuno)i5-ﬂ'uér'onicotinic' acid (0.025 g, 0.097 mmol), 3-amino-3-methyl-
l—pentyne hydrochlonde (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
temperature for 5 h. Some DCM was added and the organic phase was washed with 1M
HCI and 1 M Na,COs, dried over Na,SO, filtered and evaporated. The crude product was
ptiri_fied by prepararir'e HPLC. 0.009 g of the title compound was obtained.

'H NMR (400 MHz, CDCls) 8 ppm 1.09 (t, 3 H) 1.76 (s, 3 H) 1.89 - 1.99 (m, 1 H) 2.14 -
2.26 (m, 1H)247(s 1 H) 6.09 (br. s., 1 H) 7.21 - 7.29 (m, 1 H) 7.37 (t, 1 H) 7.47 (dd, l:H)
767 (ddd 1H)820 8.31 (m, 2 H) 10.42 (s, 1L H).

EXAMPLE 179 2- (Z-Fluoro-S-methoxyphenylammo)-N-(2-methylbut-3-yn-2-

il

yl)mcotmamlde P PR EEE

Step 1 Methyl 2 (2-fluoro-5-methoxyphenylammo)mcotmate

2- Fluoromcotrmc acrd ‘methyl ester (0.3 g, 1.934 mmol) and 2-ﬂu0ro-5-methoxyamhne
(0278 ml, 2.321 mmol) were heated by rmc_,rowaye irradiation at 130 °C for 20 rmn.ﬂSonge
DCM was added'and mixture was Washed twice with H20. Organic phase was dried over
Na,SQyq, filtered and evaporated Crude product was purified by tnturatron with drethyl
ether 0 324 g of the title compound was obtalned o _ S

lH NMR (400 MHz, CDC13) & ppm 3.82 (s, 3 H) 3. 95 (s 3 H) 6 49 (dt 1 H) 6 78 (dd 1 H)
7.03, (dd 1H)827(dd 1H)833 (dd, 1H)842(dd IH) 1042(br S., lH)

Step 2: 2 (2-Fluoro-S-methoxyphenylammo)nlcotmlc acld o L N
Lithium hydroxrde (0.056 g, 2. 346 mmol) was slowly added to a solution of methyl 2- (2—
fiuoro_ 5—methoxyphenylarmno.)mcounate (0.324 g, 1.173 minol) in THF (4 ml) and H,0 (2
ml) at 0 °C. The mixture was first stifred at room temperature for 2 h and then at 40 °C for
1.5 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 HCI and it was extracted 3 times
with EtOA'c. Combined organic phases were dried over Na;SO,, filtered and evaporated.
0.290 g of the title compound was obtained. , .

'H NMR (400 MHz, DMSO-ds) '8 ppm 3:75 (s, 3 H) 6:56 (dt 1 H) 6.95(dd, 1 H) 7. 18 (dd 1
H) 8.25 - 8.35 (m, 2 H) 8.46 (dd, 1 H) 10.76 (br. 5., 1 H).
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Step 3: 2-(2‘-Fluoro-S-methoxyphenylamino)-N-(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 (b.OS?»nﬂ,._O.ZIO 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 HCI and 1 M Na;CQOs, dried over Na,SOy, filtered and evaporated. The crude product
was purified by preparative HPLC. 0.020 g of the title compound was obtained.

'"H NMR (400 MHz, CDCl3) & ppm 1.78 (s, 6 H) 2.42 (s, 1 H) 3.80 (s, 3 H) 6.16 (br. s., ,1H)
647(dt 1 H) 6.74 (dd, 1 H) 7.00 (dd, 1H)768 (dd 1H)8 11 (dd 1H)834(dd 1H)

10 39 (br s, 1 H)

EXAMPLE 180: 2—(2-Fluoro-5-methoxyphenylam1no)-N-(S-methylpent-1-yn-3-

yl)mcotmamlde RO

2 (2-FIuoro 5 methoxyphenylarmno)mcohmc acxd (O 050 &, 0 191 mmol), 3 ammo 3-

methyl—l-pentyne hydrochlonde (0 028 g, 0.210 mmol) HOBt (0. 028 80210 mmol), EDCI
(O 040 g, 0. 210 mmol) and DIPEA (O 070 ml, 0.400 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 H.CI and '1_ M':Na2C¥O3, dried over vNa'2$O4, filtered and evaporated. The emde product
was pdriﬁed by prepaiatiye HPLC 0.021 g of the title compound yvas obtained..‘ ,

'H NMR (400 MHz, CDCl;)  ppm 1.07 (, 3 H) 177 (s, 3 H) 1.83 - 1.99 (m, 1H)2.14-
233(m 1 H)2.43 (s, 1 H)3.80(s,3 H)6.12 (br. s., 1 H).6.47 (dt, 1H)674(dd 1H)7OO
(dd 1H)768(dd 1H)8 12(dd 1H)834(dd 1H)lO36(br 8, lH) ‘

EXAMPLE 181: 2- (3-Cyan0-4 ﬂuorophenylammo)—N-(2-methylbut-3-yn-2-. :
yl)mcotmamlde ' PRI . : ,

Step 1 Methyl 2-(3-cyano-4 ﬂuorophenylammo)nlcotmate _ L
2—Fluoromcot1mc acid methyl ester (0. 3 g 1. 934 mmol) and 3-cyano-4-ﬂuoroamhne (. 253
ml 2 321 mmol) were heated by microwave 1rrad1at10n at 120 °C for 80 min. Some DCM
was added and Imxture was washed twice with H20 Orgamc phase was dried over NaZSO4,
flltered and evaporated 0. 461 g of the utle compound was obtalned _ .

1I-I NMR (400 MHz CDC13) 9.ppm 3.96 (s, 3 H) 6.84 (dd, 1 H) 7.12.-7.20 (rn, 1 H) 7. 73
(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-ﬂuorophenylammo)mcotmlc acid

thhxum hydrox1de (0.081 g, 3. 40 mmol) was slowly added to a solunon of methyl 2-(3-
cyano 4-ﬂuorophenylannno)mcomnate (0 461 g 1.700 mmol) in THF (6 ml) and HZO (3 ml)
at 0 °C The mixture was surred at room temperature for 3 5 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 HC1. Formed precipitate was filtrated, washed with small amount of
HO and dried ih the vacuum oven at 40 °C, 0.365 g of the title compound was obtained.

'H NMR (400 MHz, DMSO-dq) & ppm 6.96 (dd, 1 H) 7.48 (t, 1 H) 7.99 (ddd, 1 H) 8.28 (dd,
1H)838(dd 1H)843(dd 1 H) 10.52 (s, IH) 13. 80(br s, 1 H).

Step 3: 2-3- Cyano-4-fluorophenylarmno)-N-(Z-methylbut-S-yn-2-yl)mcotmamxde '
2-(3- Cyanp—4—ﬂuorophenylanuno)meoumc acid (O 100 g;0.389 mmol), L1l-
dimethylpropagylamine (0.045 ml, 0.428 mmol), HOBt (0.058 g, 0.428 munol), EDCI

(6.082-g, 0.428 mmol) and DIPEA (0.074 ml, 0.428 mmol) in PCM (5 ml) were stir‘;ed at’ -

toom temperature for’S h. Somgé ;DCM was addedand the organic phase was washed with 1

M:HCl1 and I M Na;COs3, dried ovet Na;SOy,, filtered and evaporated. The crude prodirct
was purified by flash chromatography. 0.068 g of the title compound was obtained. =
1I‘I"I\HVIR'@}OO MHz, CDCl3) & 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 IH)767 773(m,2H)832(dd 1H)835(dd 1 H)10.68 (s, IH)

EXAMPLE 182 2-(3 Cyano-4-ﬂuorophenylammo)-N-(3-methylpent-1-yn-3-

yl)mcotmamnde . o L

2,"-1(3-.Cyano~4-ﬂuoropheny1an;ine)_riieotir_lie.aeid (0.100 g, 0.389 mmol), 3-mﬁ,@o¢3-@ethyi-

1-pentyne .hﬁdroghloride (0.052 g, 0.389 mmol), HOBt (0.058.g, 0.428 mmol), EDCI (0.082
g, Q.428_mxnbl) and DIPEA (0.142.ml, 0.816 mmol) in DCM (5 ml) were stirred atroom .

(emgera;dre overnight. Some DCM was added and the organic phase_was washed with 1 M

HCl and l M Na,CO;, dried over Na SOy, ﬁltered and evaporated The crude product was

punﬁed by preparative HPLC. 0.069. g of the title compound was obtained. =~ = =
1HNMR(400MHZ CDC13)5pprn1 11, 3H) 1.77 (s, 3H) 1.90 - 2.01 (m, 1H)2 15-_ ‘
2.27(m,1H)247 (s, L 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)832(dd 1H)835(dd 1 H) 10.64 (s, 1H)

EXAMPLE 183: 2-(3-Cyan9-5-ﬂuorophenylamino)-N-(Z-methylbut-3-yn—2-
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yl.)'nic‘otinamidel

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
DCM was added and mixture was washed twice with H,O0. Orgahic phase was dried over
Na,SO,, filtered and evaporated. Crude product was punﬁed by flash chromatography
0.155 g of the title compound was obtained.

'H NMR (400 MHz, CDCl;) 8 ppm 3.96 (s, 3 H) 6.88 (dd 1 H) 6.99 (ddd, 1 H) 7. 86 7.98
(m, 2H)830(dd 1H)845(dd lH) 10.55 (s, lH)

Step 2 2-(3-Cyan0-5-ﬂuorophenylammo)mcotlmc acid

thhmm hydroxide (0.027 g, 1.143 mmol) was slowly added to a solution of methyl 2-(3- .
cyano-5-flucrophenylarhino)nicotinate (0. 155 g, 0.571 mmol) in THF (6 ml) and H,O (3 ml)
at'0 °C. The mixture was §tirred at room temperature for 2 h. THF was evaporated, some
watér was added and mixtire was extracted once With DCM. pH of the water phase ' was
adjusted to 4 with 2 M HCI and it was extracted 3 times with EtOAc. Combined orgattic
phases were dried over Na,SOy; filtered and evaporated. 0.137 g of the title compound was
obtained. .

'H NMR (400 MHz, DMSO-d¢) 8 ppm 7.02 (dd, 1 H) 7.38 - 7.44 (m, 1 H) 8.07 ¢, 1 H) 8.15
(dt, 1 H) 8.31 (dd, 1 H) 8.49 (dd, 1 H) 10.77 (s, 1 H). ‘

Step 3: 2-(3-Cyano-5-fluorophenylainino)-N-(2-methylbut-3-yn-2-yDnicotinamide

2-(3-Cyano-5-fluorophenylamino)nicotinic acid (0.137 g, 0-533 mmobl), 1;1-°

dimethylpropatgylamine (0.062 ml, 0.586 mmiol);- HOBt (0.079-g, 0.586 mmol), EDCI -

(0.112 g, 0.586 mmol) and DIPEA (0.102 ml, 0.586 mmol) in DCM (5 ml) were stirred-at

‘foor temperature overnight. Some DCM was added and the organic phase was washed with
IMHCland 1 M Na,CO3, dried over Na,SOq, filtered and evaporated. The crude product

was purified by flash chromatography. 0.115 g of the title compound was obtained.
'H NMR (400 MHz, CDCl;) & ppm 1.78 (s, 6 H) 2.45 (s, 1 H) 6.22 (br. s., 1 H) 6.84 (dd, 1
H)695(ddd 1H)772(dd lH)785(dt 1H)792(t 1H)839(dd 1 H) 10.89 (s, 1 H).

EXAMPLE 184 2-(3-F|uorophenylammo)-N-(3-methylpent-1-yn-3-yl)mcotmamnde
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2-(3-Fluorophenylamino)niootinic acid (0.200 'g, 0.861 rmnol),‘3-amino-3-methyl-I;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 ,mi, 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 HCl and 1 M

Na,COs;, dried over Na,SQy, filtered and evaporated. The crude product was purified by
preparative HPLC. 0.165 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) & ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.14 - 2.26 (m,
1H)2.45 (s, 1H)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). '

EXAMPLE 185: 2-(2-Fluorophenylamino)-N-(3-methylpent-1-yn-3-yDnicotinamide

2;‘(2TFIuorophenylamino)nicotinicp acid: (0.200 g, 0.861 mmol), 3-an}ipo-3-‘methyli—17. .
pentyne hydrochloride 0.127 g, 0947 mmol), _HOBi (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
HCI and l.M NayCOs, dried over~ Na,SOy, filtered and evaporated. The crude product was
punﬁed by. preparative HPLC. 0.140 g of the title compound was obtained.

'H NMR (400 MHz, CDCl3) 6.ppm 1.08 (t, 3 H) 1.77 (s, 3 H) 1.94 (dq, 1 H) 2.18 - 2. 31 (m,
1H) 244 (s, 1H) 6.11.(br.,s., 1 H) 6.73 (dd, 1 H) 6.89 - 7.02 (m, 1 H) 7.05 - 7.17 (m, 2 H)
768(dd1H)828 8.41.(m, 2H)1030(brs IH) |

R

EXAMPLE 186: 2-(3, 5 Dxfluorophenylammo)-N-(3-methylpent-l-yn-3-yl)mcotmamlde

2 (3 5~D1fluorophenylarmno)mcotuuc acid (O 100 g 0. 400 mmol) 3- -amino- 3-methyl l-

pentyne hydrochlonde (0. 053 g, 0. 400 mmol), HOBt © 059 g 0. 440 mmol), EDCI (0 084 g,
0 440 mmol) and DIPEA (0 146 ml 0. 839 mmol) in DCM s ml) were stu'red at room _ ‘
temperature for 6.h. Some DCM was added and the orgamc phase was washed with 1 M
HCl and M Na2C03, dned over Na2804, filtered and evaporated The crude product was
purxﬁed by preparauve HPLC. 0 064 g of the title. compound was obtained.. ,

'H NMR (400 MHz CDCI3) 5 ppm 109 (t,3H) 175 (s,3H) | 93 (dq, 1 H)2.14 - 2. 26 (m
1 H) 2.46 (s, 1 H) 6.13 (br. s., 1 H) 6.43 (tt, 1 H) 6.79 (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).



10

15

20

25

30

WO 2014/053694 PCT/F12013/000034

177 -

EXAMPLE 187: 2-(3 Cyano-5-ﬂuorophenylammo)-N-(S-methylpent-1-yn-3-
yl)mcotmatmde :

2;('3-(Z'ya:_rlo;S;ﬂuorophen}}lanlino)niic:etinic 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
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 Na,COs3, dried over Na,SOy, filtered and evaporated. The crude product was
puriﬁed by preparative HPLC. 0.032 g of the title compound was obtained. 4

'y NMR (400 MHz, CDCly) & ppm 1.09 (t, 3 H) 1.76 (s, 3 H) 1.88 - 2.02 (m, 1 H) 2.14 -
2.26 (m, 1 H) 2.46 (s, 1 H) 6.17 (s, 1 H) 6.85 (dd, 1 H) 6.91 - 699(m 1 H) 7.72 (dd, 1 H)
785(dt1H)792(t1H)839(dd1H)1086(s,1H) '

EXAMPLE 188 2- (2-Chloro-5-methoxyphenylammo)-N-(2-methylbut-3-yn 2-
yl)mcotmamnde R o '

Step 1 2 (2 Chloro-5-methoxyphenylammo)mcotlmc acld _ ‘ _
2-Fluoromcot1mc acid methyl ester (0.3 g, 1.934 mmol), 6- chloro m—amsxdme hydrochlonde
0.6 10 g, 3.87 mmol) and triethylamine (0.539 ml, 3.87 mmol) were heated by microwave
1rradlatxon at 130 °C for 80 min. 0.539 ml (3.87 mmol) trlethylamme was added and mixture
was 1rrad1ated additional 60 min at 130 °C. Some DCM was.added and mixture was washed
twice with H,O. Organic phase was dried over Na;SO,, filtered and evaporated. Crude
dd)gtuge was purified with flash chromatography to give a mixture of desired product and its
methyl ester (97 mg). Lithium hydroxide (0.013 g, 0.553 mmol) was added to this mixture
in' THF (4 ml)and H,0 (2 ml) at 0 °C. Aftef stirring for 3 hours at room tempetature, THF
was evaporated. Some water wis added and mixture was extracted once with DCM. pH of -
the water phase was adjusted to 4 with 2 M HCI and it was extracted 3 times with EtOAc.
Combmed organic phases wete dned over NazSO4, ﬁltered and evaporated. 0 067 g of the
txtle compound was obtamed

lH NMR (400 MHz, DMSO- d6) 3 ppm 3.77 (s, 3 H) 6.64 (dd 1 H) 6.98 (dd I H) 7. 40 d1
H)831(dd 1H) 841 - 854(m 2H) 1087(s 1 H).

Step 2: 2- (2-Chloro-5-methoxyphenylammo)-N-(2-methyibut-3-yn~2-yl)mcotmamlde
2-,(2—Chl‘c_>ro-5-methoxyphenylarmno)mcotmxc acid (0.034 g,0.122 mmol), 1,1- -
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dxmethylpropargylanune (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 3h.0.013 ml (0.122 mmol) 1,1—d;methylpropa;gylannne and 9.022 ml
(0.128 mmol) DIPEA was ,added‘ and mixtu:e was stirred at room temperature overnight.
Some DCM was added and the organic phase was washed with 1 M HCl and 1 M Na,COs,
dried over Na,SQy, filtered and evaporated. The crude product was purified by preparative
HPLC. 0.009 g of the title compound was obtained.

H NMR (400 MHz, CDCl3) & 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
s, 1 H)--

EXAMPLE 189 2- (2-Chloro-5 méthoxyphenylammo)-N-(S-methylpent-1-yn-3-

yl)mcotmamlde

2 (2 Chloro-S methoxyphenylarmno)mcotmlc ac1d (O 034 g, O 122 mmol) 3 ammo 3-
methyl— l—pentyne hydrochlonde (O 016 g, O 122 mmol) HOBt (0.018.g, 0. 134 mmol) EDCI

'(Ol.02.6 g. 0.134 mmol) and DIPEA (0.045 ml, 0.256 mmol) in DCM (5 ml). were stirred at

room temperature overni'gktlt.__ Somg DCM was added and the organic phase was washed with
1L M HCI and 1 M Na;CO;, dried over Na2804, filtered and evaporated. The crude product
was punﬁed by preparative, HPLC. 0.018 g of the title compound was; obtained. | ‘

1H NMR (400 MHz, CDCl;) é ppm 1.07 (t, 3 H) 1.78 (s, 3 H) 1.93 (dgq, 1 H) 2. 21 2 34 (m
1 H) 243 (s, 1 H)3.81(s,3H)6.10 (br. s., 1 H) 6.51 (dd, 1 H) 6.77 (dd, 1H)724 7.30
(mlH)??O(dle)824(d1H)834(dd1H)1031(s,1H) :

.EXAMPLE 190: N-(3-Methylpent-1-yn-3-yl) 2-(phenylammo)n1cotmanude

2 (Phenylannno)mcoumc ac1d (0 100 g, 0.467 mmol) 3-ammo 3- methyl l-pentyne '.
hydrochlonde (0 062 g, 0. 467 mmol) HOBt (0 069 g, 0. 513 mmol), EDCI (0. 098 2,05 13

'mmol) and DIPEA (0.171. ml 0.980 mmol) in DCM &) ml) were stirred at room temperature

for 5.h. Some DCM was added and the orgamc phase was washed with I M HCI and 1 M
Na2C03, dned over NaZSO4, ﬁltered and evaporated The crude product was punﬁed by

lH NMR (400 MHZ CDC13) 8 ppm 1. 09 (t 3 H) 175(, 3 H) 1.93 (dq, 1 H) 2 13 -2.27 (m,
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, 2H) 7.57 -
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7.71 (m, 3 H) 8.31 (@, 1H) 1025 (s, L H)..

EXAMPLE 191: 2-(4 4- Dlﬂuorocyclohexylammo)-N-(3-methylpent-1-yn-3-

yl)mcotmamlde :

2-(4,4-Diﬂuorocyclohexylanﬁno)nicotinic acid (O.‘100 g,0.390 mmol),‘3-amino-3-methyl~l-
pentyne hydrochloride (0.057 g, 0.429 mmol), HOBt (0.058 g, 0.429 mmol), EDCI (0.082 g,
Q.429 mmol) and DIPEA (0.143 ml, 0.820 mmol) i DCM (5 ml) were stirred at room
temperature overnight. Some DCM was added and the organic phase was washed with 1 M
HCland 1M Na;CO3, dried'oifer NQZSO‘;, filtered and evapofated. The crude product was
purified by flash chromatography. 0.082 g of the title compound was obtained. -
'H NMR (400 MHz, CDCI3) 8 ppm 1.06 (1, 3 H) 1.60 - 1.79 (m, 5 H) 1 779 - 2.03 (m, 3 H)
2.03 - 227(m 5H)242(s 1H)405 424(m 1H)598 (br S., 1H)648 (dd, 1 H) 745 -
761 (m 1H)806(d 1H)820(dd IH)

EXAMPLE 192 2-(3 Chloro-4-methoxyphenylammo)-N-(3-methylpent-1-yn-3-

yl)mcotmamlde B T

2-(3-Ch__bro-4¢‘methoxyphenylamipo)nico_tin}c acid (0.150 g, 0.538 mmol), 3-amino-3-

qethyl—hpentyne hydrochloride (0.0'72‘ g, 0.538 mmol), HOBt _(0.08Q g,0.592 mmol), EDCI
(01 13 g, ;O._§92 mmol) and DIPEA (0.197 ml, 1_:130 mmé\l)‘ in DCM (5 ml) were stirred at
_ro_o;ni; femp;:rature for 6 h. Somc DCM was added anﬁ thjc. :orgar__x‘ic‘ phase_ was v;/ashéd with'. 1
M Hél and 1 M Na2C03, dried over N az‘SO4,iﬁltered and. évai)oratéd The crude produc;t ,
was punfled by flash chromatography 0. 084 g of the title compound was obtamed ;

lH NMR (400 MHz, CDCl3) 6 ppm 1.09 (t 3H) 1.75 (s,3 H) 1.87 - 1.99 (m, 1 H) 2 13 -
225(m 1 H) 2.45 (s, 1 H) 3.88 (s, 3 H) 6.10 (br. s., 1 H) 6.67 (dd, 1H)689(d 1H)743
(dd, 1H)764(dd lH)780(d 1H)829(dd IH) 10.21 (s, 1 H),"

.—“.

EXAMPLE 193 2 (4-Fluoro-3-methoxyphenylanuno)-N-(Z-methylbut 3-yn-2-

vyl)mcotmamlde S

Step 1 Methyl 2-(4-fluor0-3-methoxyphenylammo)nlcotmate |
2-Fluoromcotm1c acid methyl ester (O 3 g, 1.934 mmol) and 4 fluoro-3- methoxyamlme

(0. 273 g, 1.934 mmol) were heated by microwave 1rrad1at10n at 120 °C for 30 min. Some
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DCM was added and mixture was washed twice with H,O. Organic phase was dried over
NaéSO4, filtered and evdporatéd 0. 442 g of the ’titllé cdrhpound was obtained.

1H NMR (400 MHz, CDCl3) & ppm 3.91 (s, 3 H) 3. 94 (s, 3 H) 6.72 (dd 1H)7. 03 (dd 1 H)
714(ddd 1 H) 7.46 (dd, 1H)824(dd 1H)836(dd 1 H) 10. 10(br s., lH)

Step 2: 2-(4-Fluoro-3-methoxyphenylamino)nicotinic acid

Lithium hydroxide (0.073 g, 3.06 rﬁmol) 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 H,0 (3
ml) at 0 °C. The mixture was stirred at room temperature for 4 h. THF was evaporated,

some water was added and mikture 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 dned over Na2804, filtered and evaporated 0.312 g of the title compound was
obtdined: ‘" ' e | |

'H NMR (400 MHi, DMS‘O--'dg). 3 pprl 3.85 (s, 3 H) 6:86 (dd, T H) 7.13(dd, 1 H) 7’.2?7 (ddd,
1'H) 7:54 (4d; 1 H) 8.24 (dd. 1 H) 8.37 (dd; 1 'H) 10.52 (bt. s.,'1 H).

Step 3: 2-(4-Fluoro-3-methoxyphenylamino)-N-(2-imethylbut-3-yn-2-yhnicotinamide
2-(4-Fluoro-3-methoxyphenylamino)nicotinic acid (0.100 g, 0.381 mmol); 1,1-
dimethylpropargylamine (0.040 ml, 0.381 mmol); HOBt (0.057 g, 0.419 mmol); EDCI /
(0.080 g, 0.419 mmol) and DIPEA (0.073 ml, 0.419 mmol) in PCM (5 ml) were stirred at
room temperature ovemight‘.’S-o’rhe DCM was added and the’otgaﬁic‘»phdsé was washed with
M HCI and‘1 M Na3COs, driéd over Na,SOq, filtered nd evaporated. The crude prodiict
was purified by preparative HPLC. 0.062 g o‘fthe title compound was obtained. -~ -
"H NMR (400 MHz, CDCl3) 8 ppm 1.77 (s, 6 H) 2.44 (s, 1 H) 3.90 (s, 3 H) 6.15 (br. 5., 1 H)
669(dd 1H)694 708(m 1H)7 19(ddd 1H)735(dd 1H)765(dd 1H)830(dd 1
H)10: 32 (s; 1 H)." '

EXAMPLE 194; 2-(4- Fluoro-3-methoxyphenylammo)-N—(3-methylpent 1-yn-3- -

yl)mcotmamlde

‘2;(4-Fluoro-3-methpxyph_enylaming)ni,cotinic acid (0.100 g, 0.381 mmol), 3-amino-3-.
methyl-1-pentyne hydrochloride (0.051 g, 0.381 nlujnol),A 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

room temperature overnight. Some DCM was added and the organic phase was washed with
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1M HCI and 1 M NayCOs, dried over N2,SOy4, filtered and evaporated. The crdde productt
was purrﬁed by flash chromatography. 0.080 g of the title compound was obtained. _
lHNMR(ZlOOMHz CDCls) 8 ppm 1.09.¢t, 3 H) 1.75 (s, 3H)1.86-2.02 (m, 1 H)2 11 -
226(m 1H)2.45 (s, 1 H) 3.90 (s, 3H)6 11 (br. s., 1H)669(dd 1 H) 7.01 (dd, 1H)7 18
(ddd, 1 H) 7.36 (dd, 1H)766(dd 1 H) 8.30 (dd, 1 H) 10.28 (s, 1H)

EXAMPLE 195: 2-(3,4-Difluorophenylamino)-N-(3-methylpent-1-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

temperature overnight. Some DCM was added and the organic phase was washed with 1 M

‘HCland 1 M Na2C03, dried over Na2$O4, filtered and cvaporated The crude product was

p‘unﬁed_b.y preparatxve HPLC. 0.083 g of the trtle compourrd was obtamed.» L
'H NMR (400 MHz, CDCl;) § ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.93 (dq, 1 H) 2.12 - 2.26 (m,

1H)245(s, 1 H) 6.12 (br. 5., 1 H) 6.73 (dd, 1 H) 7.07 (dt, 1 H) 7.18 (dddd, 1 H) 7.67 (dd, 1

H) 7.86 (ddd 1 H)8.32 (dd, 1 H) 1042 (s, 1 H).

EXAMPLE 196: 2-(4-Chloro-3-methoxyphenylammo)-N-(Z-methylbut-3-yn-2-

yl)mcotlnamlde

Step 1: Methyl 2-(4-chloro-3-methoxyphenylammo)mcotmate

2-F1uoromcotm1c acid methyl ester (0.3 g, 1 934 mmol) and 4-chloro- 3-methoxyamlme

(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 wrth H,0. Orgamc phase was dned over
Na2804, ﬁltered and evaporated 0.464 g of the trtle compound was obtamed ,
lH NMR (400 MHz CDC13) 8 ppm 3. 93 (s 3 H)3.94 (s, 3H)6. 75 (dd, 1 H) 7.18 - 7.24 (m
z-l H)7.27 - 7.30 (m, 1. H) 7.53 gd, 1 H) 8_.25‘ (dd, 1 H) 8.39 (dd, 1 H) 10.24 (s, 1 H).

Step 2: 2- (4-Chloro-3-methoxyphenylamlno)mcotmlc acid , :

thhlum hydroxrde (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 H,0 (3
ml) af 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 HCI and it was extracted 3 times with EtOAc. |
Combined organic phases were dried over Na,SOy, filtered and evaporated. 0.390 g of the -
title compound was obtained.

'H NMR (400 MHz, DMSO-d;) § ppm'3.87 (s, 3 H) 6.91 (dd, 1 H) 7.30 - 7.34 (m, 1 H) 7.35
-741 (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. 5., 1 H).

Step 3: 2-(4-Chloro-3-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yhnicotinamide
2-(4—Chlogo—3~methoxyphenylamino)x_ﬁcbtinic 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
room temperaiﬁiré overnight. Some DCM was added and the orgaﬂic phase was washed with .
1 M'HCI and 1 M Na,COs3, dried overNa,SOy, filtered and evaporated. The crude product
was purified by flash chromatography. 0.049'g of the title compound was obtained. ~
'H NMR (400 MHz, CDC’lg) & ppm 1.77 (s, 6 H) 244 (s, 1 H)3.92 (s, 3 H) 6.16 (br. 5., 1 H)
672(dd 1H)726 728(m 2H)741 (d 1H)767(dd 1H)833 (dd 1H) 10.46 (s, IH)

EXAMPLE 197 2 (4 Chloro-3-methoxyphenylanuno)-N-(3-methylpent-1-yn-3—

yDnicotinamide

2-(4-Chlorp-3—n1_§thQxyphcnylanxinq)niCOtinjc acid (0.070 :g, 0.251 mmol), 3-amino-3-
ggqmyljl-peh;ynp pydrothgxide (0.034 g, 0251 mmol), HOBt (0.037 g, 0.2_"]6 m{an), EDCI
(005?? g__,_0_.2_7§ mmo}) and DIPEA (0.092 ml, 0.527 mmol) in DCM (5 ml) were stirred at

room temperature overnight. Some DCM was added and the organic phase was washed with

1M HCi and 1M Na2CO3, dried over NayS0s, filtered and evaporated. The crude product

was purified by flash chromatography 0.080 g of the title compound was obtained.

1HNMR(4OOMHZ CDCl3) 8. ppm 1.09 (t, 3 H) 1.75 (s, 3 H) 1.86 - 2.00 (m, 1H)213-’.-
2:26 (m, 1 H) 2.46 (s, 1 H)3.92 (s, 3H) 6.11 (5, 1 H) 6.72 (dd, 1 H) 7.22 - 729(m 2 H)
741 (4 1H)767(dd 1H)833(dd 1'H) 10.42 (s, L H) - ‘

EXAMPLE 198: 2-(4-Fluomphenylammo)-N-(3-methylpent-1-yn-3-yl)mcotmarmde

2—(4-Fluorophenylamino)nicotinicAacid (400 mg, 1.723 mmql) was dissolved invDCM (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 iayer was dried and
evaporated to dryness. Flash chromatography gave 255 mg of the title compound. '

'H NMR (400 MHz, , CDCl3) & ppm 1.09 (¢, 3 H) 1.75 (s, 3 H) 1.93 (m, 1 H) 2.10 - 2.27 (m,
1H)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
(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 TRPA1 activity. The said activity is

demonstrated with the pharma_co.IOgical test presented below.

EXPERIMENT 1: Determination of TRPA1 activity in vitro

The 1llustrat1ve examples of thie present disclosure were ‘scréened for TRPAl act1v1ty
accordmg toa procedure descnbed in We1 et al Anestheswlogy 111 (2009) 147 154 The

-resu]ts are shown in Table 1 o

R IR )

Compound | . IC50 Compound |. : IC50 Compound IC50 Compound‘ IC50

of example : (pM) of example | (p.M) of example (uM) of example (uM)
N o flosi ] 22§ aer | o119 151 | 05
2 0.3 o522 | 12 10 03 152 24
3] i s | 19 f T3 | 18 153 | 104
4 Car R satveloviz2 ot g 154 7.1
] 51 | ss 17 105 0.7 155 0.8
e s 0 s6 | e 1 w6 | 13 156 1.6
e 2.9 .57 .. 47 . §. 107 37 | st} ed
8 130 f 8 | ur f w8 | s0 | "iss | 40
KB 2§ s9 23 ot | 51| 159 f 104
10 - 15 4 60 18 | 10 | 120 160 14
i1 37l et - | o ] | 24 | e | 13
12 os f 62 |- 04 S 34 | 162 37
13 038 63 3.1 113 72 163 0.1 -
14. 12 | 64 | 15 114 43 | 164 0.1
15 30 f - 65 49 - 115 .48 165 | 40
16 108 66 | 09 § 16 | 16 166 0.6
17 1.2 67 55 17 2.3 167 32
18- ~03 f .6 .| 11 f us | 129 168 0.8
19 05 69 0.3 119 187 169 34.8
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Compbu_nd Z 1C50 Compound IC50 Compound 1C50 | Compound |. ICS0
-of example (uM) of example (uM) " of example uM) - of example (uM)
C o200 14 70 | 07 120 | 83 170 49
2t | os2 § 1 | o1 |- o121 L1 | 03
R 05 | 122 48 172 03
23 | o1 73 2.2 123 3.8 173 19
24 13 74 70 | 124 0.5 174 0.4
25 3.0 75 0.7 125 4.6 175 0.9
26 33 76 | 47 126 8.0 176 03
27 0.7 77 | 09 127 4.4 177 0.3
28 12 78 08 | 128 1.1 178 0.9
29 04 | 79 | 18 -f 129 07 |- 19 | 108
30 03 80 13§ 130 21 | 180 1.4
o3 | 26 s a3 o | e | im0 | 2a
32 | 38 822 | 54 f- 132 13.8 182 | 05
33 | 30 | 8 -] 29 J 133 | 59 | 8 14
34 | o5 § s J.oas | 14 |.43 | s | 02
35. ] o5 f & .| 132§ 1335 | s0 .1 18 | 05
36. | 42.. ] 86 22} 136 | 87 186 0.2
37 32 87 | 06 | 137 | 99 | 187 | o4
8. | 25 88 14.2 138 12.0 188 16.7
3% | 06 F 8 .| 86 139 | 03 | 189 | 30
40 | 29 0 .| 48 f 140 |.s5 | 190 | o4
2 | -05 § o 7.0 141 0.3 191 | . 06 |
42 | os 92 | 123 | 14 58 | 192 | 01
43 | 1o f e3 . | 14 f..o143 | 38 | 193 | ILL
44 1 13 ] ea | rs 14 | 26 | 194 | 16
45 2.0 95 | 56 145 | 33 | 195 0.1
I 46 | os § 9 | 37 | 16 | so | 196 | 32
IR R B 140 f 147 52 | 197 0.7
48 | 57 98 53 .. 148 | 149 | 198 ° 0.2
49 11 ) 99 ] 08} 149 0.5 D
©50 5.8 100 | 66 150 19

Table 1. TRPAI1 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 Frsy

" 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 Pam 2007 vol.3, 40) i is

measured usmg von Frey hairs from 0 07 gto 26 g A 50% response threshold (g) to hght

tact.tle stimuli is quantlfxed by usmg the up- -and-down paradrgm (Dixon, Ann Rev Pharmacol
Toxicol, 1980, vol.20, 441-462; Chaplan et al., Journal of Neuroscience Methods, 1994,
vol.53, 55-63). Mechanical nociceptive threshold is determined before substance

administrations (basal level threshold, day 0), 2 days after CFA (25 ug, i.pl.) injection and

" subsequeritly 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

placed in the observation chamber with a wire mesh bottom which allows full access to the
paws Habrtuanon is allowed unnl chamber exploratxon and maJor groommg acttvrtles are
ceased i. €. ca 10 to 15 mm The area tested is the tmd—plantar nght hmd paw. Testmg is
mrtrated wrth the 4 g von Frey harr presented perpendlcular to the plantar surface w1th
sufﬁcrent force to cause shght bucklmg aga.tnst the paw, and held for approxrmately 8 s A
posrtrve response is noted lf the paw is sharply wrthdrawn and/or ﬂmched xmmedrately upon
removal of the hair. Tactlle stlmulr are applred m a consecunve fashlon whether ascendmg
or descendmg In the absence of a paw wrthdrawal response (negatrve response) to the N

mmally selected hatr a stronger strmulus is presented in the event of paw wrthdrawal the

} next weaker sttmulus is chosen The 50% threshold is determmed by countmg of the critical

6 data pomts accordmg to Drxon (1980), all responses are noted and countmg of these

cntxcal data pomts starts once the response threshold is ﬁrst crossed The resultmg pattern of

: responses is tabulated as follows X= posrtrve response 0 negattve response and the 50%

response threshold 1s mterpolated usmg the formula
50% g threshold (10 x +“51) /10,000

Xf value (log) of the frnal von Frey hair used k= tabular value (Drxon 1980 Chaplan et
al. 1994) for the pattern of positive/ negative responses, 3 = mean drfference (log) between

stimuli. Based on the threshold values following parameter is calculated

% Reversal = (Threshold post compound - Threshold post CFA) / (Basal level threshold — |
Thréshold post CFA)*100%

In the repeated dosing set-up, tactile allodynia testing is initiated froﬁ 1 day after CFA up to

i
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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 thé effect of repeated dosing of the experimental compouid.

The compounds of formula I exhibit TRPA1 antagonism. The present disclosure thus
p'rOVi"de"s compounds for use as'a medicament. Cohpounds for use in the treatment of
disorder, c'onditién or disease-mediated by TRPA1 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
the treatment of disorder, condition, or disease mediated by TRPA1 receptor activity is also
provided. ‘ '

In one embodiment of the invention the aforementioned disorder, condition, or disease

'fnedlated by TRPAT rcceptor actxvxty is asthma cough allodyma chronic obstructlve

pulmonary disease (COPD), tear gas untatlon pam in diabetic polyneuropathy, sleep
deprivation-induced pain, sleep deprivation-induced allodynia, neurogenic inflammation,
fibromyalgia, pruritus in diabetes, drug-induced pruritus, insect bite-induced pruritus, itch,
neurogenic itch, neuropathic 'itch psychogenic itch, mechanical hypersensitivity, migraine,
neuropathlc pam nerve m_]ury-mduced neuropathlc pam postherpetlc neuralgla, low back
pam parkmson pam postherpetxc pain, mgemmal neuralgla ncuropathy in dxabctes
environmental chemical-induced neuropathy, neuropathy in parkmson dxsease alcohol-
induced neuropathy, cancer drug-mduced néuropathy and pain, cancer drug-induced cold

'hypersensmwty, diabetic autonomic neuropathy, cardiovascular autonomic neuropathy,

gastrointestinal autonomic neuropathy, polydipsia, psychogenic polydipsia, nocturia, -
overactive urinary bladder, erectile dysfunction, sudomotor dysfunction, primary headache,
dental pain, dental cold hypersensitivity, ear pain, eye pain, spinal cord injury-induced pain,

poststroke pain, pahcreatitis 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
postopetative pain; acute pain, insect b1te~1nduced pain, urticaria, hangover headache,
neurocardxogemc syncope, dlabetes severe sepsxs, septic shock sepsm—mduced cogmnve

' 'dysfunctlon tai cognmve dysfunctlon followmg severe sepsxs stroke-induced cognitive

dysfunction, cogmtlve dysfunction, epllepsy, multiple sclerosis, neurodegenerative dlseasés,
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delirium, spinal cord injury, gout pain; astrogliosis, acidosis-induced pain, metabolic
acidosis-induced pain, acidosis- inducéd'neuropathy, metabolic acidosis- induced neuropathy,
allergxc contact dermatitis, or diabetic retmopathy, for example neuropathlc pain, pain in
diabetic polyneuropathy, postoperative pain, cancer pain, migraine, asthma, cough, pam in
osteoarthntls, pain in theumatoid 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
phMaceuﬁc'ally acoeptable and effectivé amounts together with pharmaceutically
acceptable diluents, carriers, and/or excxpxents known in the art. The manufacture of such

pharmaceuucal formulatlons is known in the art.

The'the-repeutio ‘dos'e:tobe' gi.vem to a subject in need of the treatment will vary depending on
the compound ‘being adrmmstered the specxes the age and the sex of the subject bemg
freated, the partxcular condition being treatéd, as well as the route and ‘method of
admxmstratlon, and is eas1ly determined by a person skilled in the art. Accordmg[y, 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 giye,p to the subject as such 6; in combination
thh one or lxﬁqog{e,o-the'r act_ive ipgxe@ien§s¥ each in its own co‘mpo‘siition or some or all of the
q,qtiye iog;egients eombined ina §ing_le eompogition, and/or suitable pharmaceutical

éxcipients: Suitable pharmaceutical excipients include conventionally used excipients and

formulation aids, such as fillers, binders, chsmtegratmg agents, lubricants, solvents, gel

‘fox‘rmng agcnts emulmﬁers stablhzers Colorants, and/or’ presorvatxves

Ihe .gompounds_of the pres‘ent gi§elo5u;'e are fo;mula_ted into d,osage forms using commonly
known pharmaceutical manufacturing methods. The.dosage forms can be, for e){ample,
tablets, capsules, granules, sgpposito;ies, emulsions, suspensions or ooluﬁons. 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 ,pe;rs'ori"‘sk-i‘lled in the art will appreciate that the embddimehfs described herein can be

:ﬁﬂodiﬁec:i:{viphout departing from the inyex’_ltiye concept. A person skilled in the art also
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understands that the present dxsclosure is not hrmted to the particular embodlments
dlsclosed but is intended to also cover modlﬁcatlons of the embodiments that are wnthm the

scope of the present dlsclosure
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CLAIMS

. A compound of Formula I,

Ry

i 0
wherein

A and B form, together with the atoms to which they are attached,

J O DD
\x/ : S 5 = or S /;

wherein the atoms marked with * and *’ are bonded to the parent molecular moiety;

X 1s CR5 orN;

Y is CRg or N;

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

R, is (C1-Ce)alkyl, cyclo(C3-Cg)alkyl, halo(C;-Cg)alkyl, (C;-Ce)alkoxy(C,-Ce)alkyl,
halo(C,-Cg)alkoxy(C;-Ce)alkyl, (C;-Ce)alkyl-S-(C;-Ce)alkyl, heterocyclyl,
heterocyclyl(C;-Cs)alkyl, phenyl, phenyl(C;-Cj)alkyl, or phenoxy(C;-Ce)alkyl, wherein

I
Z

said cyclo(Cs-Cg)alkyl, heterocyclyl, or phenyl is unsubstituted or substituted with 1 or
2 substituent(s) each independently being halogen, (C;-Cs)alkyl, halo(C,-Cs)alkyl, (C;-
Cs)alkoxy, cyclo(C3-Ce)alkyl, CN, halo(C;-Cs)alkoxy, (C;-Cs)alkyl-S-, (C,-Cs)alkyl-
(S=0)-, (C1-Cs)alkyl-(O=S=0)-, (C;-Cs)alkylamino or di(C;-Cj)alkylamino;

R, is (C;-Ce)alkyl;

Rj is (C-Ce)alkyl;

R4 is H, halogen, (C;-Ce)alkyl, (C;-Cg)alkoxy, halo(C;-Ce)alkyl, halo(C,;-Cg)alkoxy,
(C;-Ce)alkoxy(C;-Ce)alkoxy, (Cy-Ce)alkyl-S-, (Cy-Cg)alkylamino, halo(C;-
Ce)alkylamino, (C;-Ce)alkyl(C=0), CN, or heterocyclyl;

Rs is H, halogen, (C,-Cy)alkyl, cyclo(C3-Ce)alkyl, (C1-Ce)alkoxy, halo(C,-Cg)alkyl, (C;-
Ce)alkoxy(C;-Ce)alkyl, halo(C;-Cg)alkoxy, (C;-Ce)alkoxy(C;-Ce)alkoxy, (C;-Ce)alkyl-
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S-, (C-Cg)alkyl-(S=0)-, (C;-Cg)alkyl-(0=S=0)-, halo(C;-C¢)alkyl-S-, halo(C;-
Ce)alkylamino, (C;-Cg)alkyl(C=0), or CN; and

R¢ is H, halogen, (C;-Ce)alkyl, or halo(C;-Ce)alkyl;

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 R 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 (C;-C)alkyl or halogen;

or R4 and Rs 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 (C;-
Cy)alkyl or halogen;

or a pharmaceutically acceptable salt or ester thereof;

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

2. The compound according to claim 1, wherein

A and B form, together with the atoms to which they are attached,

*

*
% X @ S *\ /’l=
|| B: Q ps
Z\x/ , s , = or S |
XisCRsor N;
Y is CRg or N;
Zis CRyor N;

R is (C;-Ce)alkyl, cyclo(C3-Ce)alkyl, halo(C;-Ce)alkyl, (C;-Ce)alkoxy(C;-Ce)alkyl,
halo(C;-Ce)alkoxy(C,-Cq)alkyl, heterocyclyl, heterocyclyl(C;-Cs)alkyl, phenyl,
phenyl(C;-Cs)alkyl, or phenoxy(C;-Ce)alkyl, wherein said cyclo(C;-Ce)alkyl,
heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each
independently being halogen, (C;-Cs)alkyl, halo(C;-Cs)alkyl, (C;-Cs)alkoxy, cyclo(Cs-
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Ce)alkyl, or CN;

R, is (C;-Cg)alkyl;

R3 1s (C-Cg)alkyl;

R4 is H, halogen, (C;-Cg)alkyl, (C;-Cg)alkoxy, halo(C;-Cs)alkyl, CN or heterocyclyl;
Rs is H, halogen, (C;-Cg)alkyl, (C,-Cg)alkoxy, halo(C;-Ce)alkyl, halo(C,-Cg)alkoxy,
(Cy-Cg)alkyl-S-, or CN; and

Re 1s H or halogen;

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 R; is attached, O further heteroatoms, wherein said heterocyclic
ring is unsubstituted or substituted with 2 substituent(s) each independently being (C;-
Cy)alkyl;

or R4 and Rs 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
A

X ;

Xis CRs or N;

Y is CR4 or N;

Z1s CR4 or N;

Ry is (Cy-Cg)alkyl, cyclo(Cs-Ce)alkyl, halo(Ci-Cg)alkyl, (Ci-Ce)alkoxy(C,-Ce)alkyl,
halo(C,;-Cg)alkoxy(C;-Cg)alkyl, heterocyclyl, heterocyclyl(C;-Cs)alkyl, phenyl,
phenyl(C;-Cs)alkyl, or phenoxy(C;-Ce)alkyl, wherein said cyclo(C;-Cg)alkyl,
heterocyclyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s) each
independently being halogen, (C;-C;)alkyl, halo(C;-Cs)alkyl, (C;-C;)alkoxy, or
cyclo(Cs-Ce)alkyl;

R, is (C;-Cg)alkyl;
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Rj is (C;-Ce)alkyl;

Ry is H, halogen, (C;-Cg)alkyl, (C;-Cg)alkoxy, halo(C;-Cs)alkyl, CN or heterocyclyl;
Rs is H, halogen, (C;-Ce)alkyl, (C;-Cg)alkoxy, halo(C;-Ce)alkyl, halo(C,-Ce)alkoxy,
(C1-Cg)alkyl-S-, or CN; and

Re is H or halogen;

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 R, is attached, O further heteroatoms, wherein said heterocyclic
ring is unsubstituted or substituted with 2 substituent(s) each independently being (C;-
Cy)alkyl;

or R4 and R;s 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

X is CRsor N;

Y is CRg or N;

Z is CRy;

R; is (C;-Cg)alkyl, cyclo(Cs-Ce)alkyl, halo(C-Ce)alkyl, (Ci-Ce)alkoxy(Ci-Ce)alkyl,
halo(C;-Cg)alkoxy(C;-Ce)alkyl, or phenyl, wherein said cyclo(Cs-Ce)alkyl, or phenyl is
unsubstituted or substituted with 1 or 2 substituent(s) each independently being
halogen, (C;-Cjs)alkyl or (C;-Cs)alkoxy;

R; is (C-Cs)alkyl,

Rj is (C;-Cs)alkyl;

R4 is H, halogen, (C-Cy)alkoxy, or halo(C;-Cs)alkyl;

Rs is H, halogen, (C;-Cy)alkyl, (C;-Cs)alkoxy, halo(C;-Cs)alkyl, halo(C;-Cys)alkoxy, or
(C1-Cy)alkyl-S-; and

R¢ is H or halogen.

5. The compound according to any one of claims 1 to 4, wherein

X is CRs or N;
Y is CRg or N;
Zis CRy;
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R is, (C;-Ce)alkyl, cyclo(Cs-Cg)alkyl, halo(C;-Ce)alkyl, or phenyl, wherein said
cyclo(C;-Ce)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s)
each independently being halogen, (C;-Cs)alkyl or (C;-C3)alkoxy;

R, is (C;-Cj)alkyl;

Rj is (C1-Cj)alkyl;

R4 is H, halogen, (C;-Cy)alkoxy or halo(C;-Cs)alkyl;

Rs is H, halogen, (C,-Cy)alkyl, (C;-Cyg)alkoxy, halo(C-Cy4)alkyl, halo(C,-C4)alkoxy or
(C,-Cy)alkyl-S-; and

Re is H or halogen.

6. The compound according to any one of claims 1 to 5, wherein

X is CRs;

Y is CRg;

Zis CRy,

R, is, (C;-Cg)alkyl, cyclo(Cs-Cg)alkyl, halo(C;-Ce)alkyl or phenyl, wherein said
cyclo(Cs-Ce)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s)
each independently being halogen, (C;-C;)alkyl or (C,-C,)alkoxy;

R; is (C;-Cy)alkyl;

Rj is (C;-Cy)alkyl;

R4 is H, halogen, (C;-C;)alkoxy or halo(C;-C;)alkyl;

Rs is H, halogen, (C;-Cy)alkyl, (C;-Cj)alkoxy, halo(C;-Cy)alkyl, halo(C;-C,)alkoxy or
(C-Cy)alkyl-S-; and

Re is H or halogen.

7. The compound according to any one of claims 1 to 5, wherein

Xis CRs;

YisN;

Zis CRy,

Ry is, (C1-Cealkyl, cyclo(C3-Ce)alkyl, halo(C;-Ce)alkyl or phenyl, wherein said
cyclo(C3-Ce)alkyl, or phenyl is unsubstituted or substituted with 1 or 2 substituent(s)
each independently being halogen, (C;-C;)alkyl or (C;-Cy)alkoxy;

R; is (Cy-Cp)alkyl;

Rj is (C;-Cy)alkyl;
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R4 is H, halogen, (C;-C;)alkoxy or halo(C;-C)alkyl; and
Rs is H, halogen, (C;-C,)alkyl, (C-C,)alkoxy, halo(C;-C,)alkyl, halo(C,;-C;)alkoxy or
(C1-Cp)alkyl-S-.

8. The compound according to any one of claims 1 to 4, wherein

Xis CRsor N;

Y is CR4 or N;

Z is CRy;

R, is phenyl, wherein said phenyl is unsubstituted or substituted with 1 or 2
substituent(s) each independently being halogen, (C;-C3)alkyl or (C;-C;)alkoxy;
R, is (Cy-Cs)alkyl;

Rj is (C-Cs)alkyl;

R4 is H, halogen, (C;-Cy)alkoxy, or halo(C,-Cy)alkyl;

Rs is H, halogen, (C;-Cy)alkyl, (C;-Cy)alkoxy, halo(C;-Cy)alkyl, halo(C;-Cy)alkoxy, or
(Cy-Cy)alkyl-S-; and

Re is H or halogen.

9. The compound according to any one of claims 1 to 5 or 7 to 8, wherein

X is CRs;

Y is N;

Zis CRy.

R, is phenyl, wherein said phenyl is unsubstituted or substituted with 1 or 2
substituent(s) each independently being halogen, (C;-Cz)alkyl or (C;-Cs)alkoxy;

R is (C-Cy)alkyl;

Rj is (C-Cy)alkyl;

R4 is H, halogen, (C;-C;)alkoxy or halo(C;-C;)alkyl; and

Rs is H, halogen, (C;-C;)alkyl, (C;-C»)alkoxy, halo(C;-C,)alkyl, halo(C,-C,)alkoxy or
(Ci-Cy)alkyl-S-.

10. The compound according to any one of claims 1 to 4, wherein X is CRs, Y is N, and Z is

CRa4.

11. The compound according to any one of claim 1 to 4, wherein X is CRs, Y is CR¢, and Z

is CR4.
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12. The compound according to claim 1, wherein the compound is 5-fluoro-N-(2-

methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)nicotinamide, N-(2-methylbut-3-
yn-2-y})-5-(trifluoromethyl)-2-(3,3,3-trifluoropropylamino)nicotinamide, 5-chloro-N-(2-
methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 5-chloro-2-(isopropylamino)-N-(2-
methylbut-3-yn-2-yl)benzamide, S-chloro-2-(2,2-difluoroethylamino)-N-(2-methylbut-
3-yn-2-yl)benzamide, N-(2-methylbut-3-yn-2-y1)-7-(3,3,3-trifluoropropylamino)-2,3-
dihydrobenzo[b][1,4]dioxine-6-carboxamide, 6-(isobutylamino)-N-(2-methylbut-3-yn-
2-yl)benzo[d][1,3]dioxole-5-carboxamide, 8-(isobutylamino)-N-(2-methylbut-3-yn-2-
y1)-3,4-dihydro-2H-benzo[b][ | ,4]dioxepine-7-carboxamide, 7-(isobutylamino)-N-(2-
methylbut-3-yn-2-yl)-2,3-dihydrobenzo[b][ 1,4]dioxine-6-carboxamide, 2-(2,2-
difluoroethylamino)-N-(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, N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-2-(3,3,3-trifluoropropyl-
amino)benzamide, 4-chloro-N-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 5-
chloro-N-(2-methylbut-3-yn-2-yl1)-2-(2,2,2-trifluoroethylamino)benzamide, 3-fluoro-N-
(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropylamino)benzamide, 3-fluoro-N-(2-
methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 2-(cyclobutylamino)-4,5-difluoro-N-
(2-methylbut-3-yn-2-yl)benzamide, N-(2-methylbut-3-yn-2-y1)-2-(2,2,3,3,3-
pentafluoropropylamino)-5-(trifluoro methyl)benzamide, N-(2-methylbut-3-yn-2-yl)-2-
(2,2,3,3,3-pentafluoropropylamino)benzamide, 2-(2,2-difluoroethylamino)-5-fluoro-N-
(3-methylpent-1-yn-3-yl)nicotinamide, 2-(cyclobutylamino)-3-fluoro-N-(2-methylbut-3-
yn-2-yl)benzamide, 5-fluoro-N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-
benzamide, 2-(cyclobutylamino)-N-(2-methylbut-3-yn-2-yl)-5-
(trifluoromethyl)benzamide, 2-(cyclobutylamino)-5-fluoro-N-(2-methylbut-3-yn-2-
yl)benzamide, 2-(cyclobutylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-
chloro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-
(cyclobutylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(isopropylamino)-N-(2-
methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-fluoro-N-(2-methylbut- 3-yn-2-
y1)-2-(2,2,3,3,3-pentafluoropropylamino)nicotinamide, 5-methyl-N-(2-methylbut-3-yn-
2-y1)-2-(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-fluoro-N-(2-methylbut-3-yn-2-
y1)-2-(2,2,3,3,3-pentafluoropropylamino)benzamide, 5-chloro-2-(2,2-difluoroethyl-
amino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-N-(2-methylbut-3-yn-2 -yl)-2-
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(2,2,2-trifluoroethylamino)nicotinamide, 5-chloro-N-(2-methylbut-3-yn-2-y1)-2-(2,2,2-
trifluoroethylamino)nicotinamide, N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethyl-
amino)-5-(trifluoromethyl)nicotinamide, S-cyano-2-(cyclobutylamino)-N-(2-methylbut-
3-yn-2-yl)benzamide, 4-cyano-2-(cyclobutylamino)-N-(2-methylbut-3-yn-2-
yl)benzamide, 4,5-difluoro-N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-
benzamide, N-(2-methylbut-3-yn-2-yl)-2-(2,2,2-trifluoroethylamino)-5-
(trifluoromethyl)benzamide, 5-methyl-N-(2-methylbut-3-yn-2-yl1)-2-(2,2,2-
trifluoroethylamino)benzamide, 5-chloro-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-
trifluoropropylamino)nicotinamide, 2-(butylamino)-4,5-difluoro-N-(2-methylbut-3-yn-
2-yl)benzamide, 5-bromo-N-(3-ethylpent-1-yn-3-yl)-2-(2-methoxyethylamino)-
benzamide, 5-chloro-N-(3-ethylpent-1-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)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)benzamide, 2-(butylamino)-5-
fluoro-N-(2-methylbut-3-yn-2-yl)benzamide, 5-iodo-2-(2-methoxyethylamino)-N-(2-
methylbut-3-yn-2-yl)benzamide, 5-fluoro-2-(isobutylamino)-N-(2-methylbut-3-yn-2-
yDnicotinamide, 5-fluoro-2-(isopentylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide,
5-fluoro-N-(2-methylbut-3-yn-2-yl)-2-(2-(trifluoromethoxy)ethylamino)benzamide, 5-
fluoro-N-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamino)benzamide, 3,5-difluoro-
N-(2-methylbut-3-yn-2-y1)-2-(3,3,3-trifluoropropylamino)benzamide, 2-(2,2-
difluoroethylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 2-(2,2-
difluoropropylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-
difluoropropylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)nicotinamide, 5-
chloro-2-(2,2-difluoropropylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-chloro-
2-(3,3-difluoropropylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 4,5-difluoro-N-(2-
methylbut-3-yn-2-yl)-2-(neopentylamino)benzamide, 4,5-difluoro-2-(isobutylamino)-/N-
(2-methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-N-(2-methylbut-3-yn-2-yl)-2-
(propylamino)benzamide, 2-(butylamino)-N-(2-methylbut-3-yn-2-yl)benzamide, 2-
(ethylamino)-4,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide, 4,5-difluoro-N-(2-
methylbut-3-yn-2-y1)-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)-
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4,5-difluoro-2-(isobutylamino)benzamide , N-(3,4-dimethylpent-1-yn-3-yl)-4,5-
difluoro-2-(isobutylamino)benzamide, 4,5-difluoro-2-(isobutylamino)-N-(3-methylhex-
1-yn-3-yl)benzamide, 4-fluoro-N-(2-methylbut-3-yn-2-yl)-2-(3,3,3-trifluoropropyl-
amino)benzamide, N-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)-2-(3,3,3-
trifluoropropylamino)benzamide, 4-methoxy-N-(2-methylbut-3-yn-2-yl1)-2-(3,3,3-
trifluoropropylamino)benzamide, 4-methoxy-N-(2-methylbut-3-yn-2-yl)-2-
(propylamino)benzamide, N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-2-(3,3,3-
trifluoropropylamino)benzamide, S-methoxy-N-(2-methylbut-3-yn-2-y1)-2-(3,3,3-
trifluoropropylamino)benzamide, 5-methyl-N-(2-methylbut-3-yn-2-y1)-2-(3,3,3-
trifluoropropylamino)benzamide, N-(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-trifluoropropyl-
amino)benzamide, 2-(isobutylamino)-N-(2-methylbut-3-yn-2-yl)benzamide, N-(2-
methylbut-3-yn-2-yl)-2-(neopentylamino)benzamide, 2-(fert-butylamino)-4,5-difluoro-
N-(2-methylbut-3-yn-2-yl)benzamide, 4-fluoro-2-(isopropylamino)-N-(2-methylbut-3-
yn-2-yl)benzamide, 2-(methylamino)-N-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)-
benzamide, 2-(methylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethoxy)-
benzamide, 2-(cyclopropylamino)-4,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide,
N-(3,4-dimethylpent-1-yn-3-yl)-2-(ethylamino)-4,5-difluorobenzamide, 2-
(isobutylamino)-4,5-dimethoxy-N-(2-methylbut-3-yn-2-yl)benzamide, 2-(2-methoxy-
ethylamino)-N-(2-methylbut-3-yn-2-yl)-4-(trifluoromethyl)benzamide, 2-(cyclopropyl-
amino)-4-fluoro-N-(2-methylbut-3-yn-2-yl)benzamide, 2-(cyclopropylamino)-5-fluoro-
N-(2-methylbut-3-yn-2-yl)benzamide, 5-fluoro-2-(isopropylamino)-N-(2-methylbut-3-
yn-2-yl)benzamide, 2-(isopropylamino)-5-methyl-N-(2-methylbut-3-yn-2-yl)benzamide,
4-methyl-N-(2-methylbut-3-yn-2-y1)-2-(3,3,3-trifluoropropylamino)benzamide, 5-
chloro-3-fluoro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)benzamide, 5-methoxy-
N-(2-methylbut-3-yn-2-yl)-2-(4,4,4-trifluorobutylamino)benzamide, 2-(3-methoxy-
benzylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-fluorobenzylamino)-N-(2-
methylbut-3-yn-2-yl)nicotinamide, N-(2-methylbut-3-yn-2-yl)-2-(propylamino)-6-
(trifluoromethyl)nicotinamide, 2-(butylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide,
2-(tert-butylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(butylamino)-5-fluoro-N-
(3-methylpent-1-yn-3-yl)benzamide, 2-(ethylamino)-N-(3-ethylpent-1-yn-3-yl)-5-
fluorobenzamide, 5-fluoro-N-(2-methylbut-3-yn-2-y1)-2-(3,3,3-trifluoropropylamino)-
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benzamide, 2-(isobutylamino)-N-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-
nicotinamide, 2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-
nicotinamide, 2-(ethylamino)-N-(2-methylbut-3-yn-2-yl)-6-(trifluoromethyl)-
nicotinamide, 4-(zert-butylamino)-N-(2-methylbut-3-yn-2-yl)-2-(trifluoromethyl)-
pyrimidine-5-carboxamide, N-(2-methylbut-3-yn-2-yl)-4-(tert-pentylamino)-2-
(trifluoromethyl)pyrimidine-5-carboxamide, 4-(isopropylamino)-N-(2-methylbut-3-yn-
2-y1)-2-(trifluoromethyl)pyrimidine-5-carboxamide, 2-(tert-butylamino)-N-(2-
methylbut-3-yn-2-y1)-6-(trifluoromethyl)nicotinamide, 6-chloro-2-(isopropylamino)-N-
(2-methylbut-3-yn-2-yl)nicotinamide, 6-chloro-2-(ethylamino)-N-(2-methylbut-3-yn-2-
yDnicotinamide, 5-fluoro-2-(isopropylamino)-N-(2-methylbut-3-yn-2-yl)-6-
morpholinonicotinamide, N-(2-methylbut-3-yn-2-yl)-2-(tetrahydro-2H-pyran-4-
ylamino)-6-(trifluoromethyl)nicotinamide, N-(2-methylbut-3-yn-2-yl)-2-((tetrahydro-
2H-pyran-4-yl)methylamino)-6-(trifluoromethyl)nicotinamide, 2-(cyclopropylamino)-/N-
(2-methylbut-3-yn-2-y1)-6-(trifluoromethyl)nicotinamide, 2,3-dimethyl-N-(2-methylbut-
3-yn-2-yl)-1H-indole-7-carboxamide, N-(3-ethylpent-1-yn-3-yl)-1H-indole-7-
carboxamide, N-(3-ethylpent-1-yn-3-yl)-1,2,3 4-tetrahydroquinoline-8-carboxamide, 2-
(3-fluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-fluorophenyl-
amino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(4,4-difluorocyclohexylamino)-N-(2-
methylbut-3-yn-2-yl)nicotinamide, 5-bromo-N-(2-methylbut-3-yn-2-yl)-2-
(propylamino)-benzamide, N-(2-methylbut-3-yn-2-yl)-2-(1,1,1-trifluoro-2-methyl-
propan-2-ylamino)nicotinamide, N-(2-methylbut-3-yn-2-yl)-4-(propylamino)thiophene-
3-carboxamide, N-(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, 2-(tert-
butylamino)-N-(2-methylbut-3-yn-2-yl)-5-(trifluoromethyl)-nicotinamide, 5-chloro-N-
(2-methylbut-3-yn-2-yl)-2-(phenylamino)nicotinamide, 2-(butylamino)-N-(2-methylbut-
3-yn-2-yl)thiophene-3-carboxamide, 2-(4-fluorophenylamino)-N-(2-methylbut-3-yn-2-
yDnicotinamide, N-(2-methylbut-3-yn-2-yl)-4-(2,2,3,3,3-pentafluoropropylamino)-
pyrimidine-5-carboxamide, 2-(3,3-difluorocyclobutylamino)-N-(2-methylbut-3-yn-2-
ylnicotinamide, 3-((4-chlorophenyl)amino)-N-(2-methylbut-3-yn-2-yl)isonicotinamide.,
2-(3,3-difluoropropylamino)-3,5-difluoro-N-(2-methylbut-3-yn-2-yl)benzamide, 3-
(isobutylamino)-N-(2-methylbut-3-yn-2-yl)thiophene-2-carboxamide, 5-fluoro-N-(2-
methylbut-3-yn-2-yl)-2-(3-methylisothiazol-5-ylamino)nicotinamide, 5-chloro-N-(2-
methylbut-3-yn-2-yl)-2-(pyridin-3-ylamino)nicotinamide, 5-chloro-2-(3,3-difluoro-
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cyclobutylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(6-cyclopentylpyridin-3-
ylamino)-5-fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-difluorocyclobutyl-
amino)-N-(2-methylbut-3-yn-2-y1)-5-(trifluoromethyl)nicotinamide, N-(2-methylbut-3-
yn-2-yl)-2-(phenethylamino)nicotinamide, N-(2-methylbut-3-yn-2-yl)-2-(3-
phenylpropylamino)nicotinamide, 5-fluoro-2-(3-(4-fluorophenoxy)propylamino)-N-(2-
methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(2-(4-fluorophenoxy)ethylamino)-N-(2-
methylbut-3-yn-2-yl)nicotinamide, 5-chloro-2-(3-ethoxypropylamino)-N-(2-methylbut-
3-yn-2-yl)nicotinamide, 2-(2-tert-butoxyethylamino)-5-chloro-N-(2-methylbut-3-yn-2-
yDnicotinamide, 5-chloro-2-(2-ethoxyethylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(3-fluoro-4-methylphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(3-chloro-4-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(3,5-difluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-
(3,3-difluorocyclobutylamino)-5-(difluoromethyl)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 5-bromo-2-(ethylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-
ethoxy-N-(2-methylbut-3-yn-2-yl)-2-(propylamino)benzamide, 2-(tert-butylamino)-5-
chloro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3,3-difluorocyclobutylamino)-5-
fluoro-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(4-fluorophenylamino)-N-(2-
methylbut-3-yn-2-ylnicotinamide, 5-fluoro-N-(2-methylbut-3-yn-2-yl)-2-(1,1,1-
trifluoropropan-2-ylamino)nicotinamide, 4-(4-chlorophenylamino)-N-(2-methylbut-3-
yn-2-yl)nicotinamide, 5-fluoro-N-(2-methylbut-3-yn-2-yl)-2-(phenylamino)-
nicotinamide, N-(2-methylbut-3-yn-2-yl)-4-(4-(trifluoromethyl)phenylamino)-
pyrimidine-5-carboxamide, 2-(fert-butylamino)-5-fluoro-N-(2-methylbut-3-yn-2-
yDnicotinamide, 2-(3,3-difluorocyclobutylamino)-N-(3-ethylpent-1-yn-3-yl)-5-
fluoronicotinamide, 2-(3,3-difluorocyclobutylamino)-5-fluoro-N-(3-methylpent-1-yn-3-
ybnicotinamide, 2-(3-fluoro-5-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(3-fluoro-5-methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 2-(3-chloro-5-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(3-chloro-5-methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(2-fluoro-3-methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 5-fluoro-2-(4-fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 5-fluoro-N-(3-methylpent-1-yn-3-yl)-2-(phenylamino)nicotinamide, 2-
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(2,4-difluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2,4-
difluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 5-fluoro-2-(3-
fluorophenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 5-fluoro-2-(3-
fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 5-chloro-2-(3,3-
difluorocyclobutylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-(3-cyanophenyl-
amino)-5-fluoro-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-(2-fluoro-5-methoxy-
phenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-fluoro-5-methoxyphenyl-
amino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-(3-cyano-4-fluorophenylamino)-N-
(2-methylbut-3-yn-2-yl)nicotinamide, 2-(3-cyano-4-fluorophenylamino)-N-(3-
methylpent-1-yn-3-yl)nicotinamide, 2-(3-cyano-5-fluorophenylamino)-N-(2-methylbut-
3-yn-2-yhnicotinamide, 2-(3-fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 2-(2-fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-
(3,5-difluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-(3-cyano-5-
fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-(2-chloro-5-
methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(2-chloro-5-
methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, N-(3-methylpent-1-yn-
3-yl)-2-(phenylamino)nicotinamide, 2-(4,4-difluorocyclohexylamino)-N-(3-methylpent-
1-yn-3-yl)nicotinamide, 2-(3-chloro-4-methoxyphenylamino)-N-(3-methylpent-1-yn-3-
yl)nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)-
nicotinamide, 2-(4-fluoro-3-methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)-
nicotinamide, 2-(3,4-difluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, 2-
(4-chloro-3-methoxyphenylamino)-N-(2-methylbut-3-yn-2-yl)nicotinamide, 2-(4-
chloro-3-methoxyphenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide, or 2-(4-
fluorophenylamino)-N-(3-methylpent-1-yn-3-yl)nicotinamide

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.



