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Linh vuwe ky thuit dwoc dé cap
Sang ché nay lién quan dén linh vuc y hoc. Dic biét hon 13, sang ché nay cung cip

hop cht ¢6 tinh méi hitu ich cho viée didu tri bénh co tim dan (DCM), hoic rdi loan tim
mach ¢6 ddc diém sinh Iy bénh hoc ctia bénh co tim dén.
Tinh trang ki thuét cia sing ché

Bénh gidn co tim (DCM-Dilated cardiomyopath) bao gdm nhém cic bénh tim
mach dan dén su gian tim thét trai va rdi loan chtrc ning tdm thu (su co bét thub‘ng).
DCM c¢6 thé dugce chia thanh dang thiéu méu cuc bd (duoc cho 1a do bénh dong mach
vanh) hoic khong thiéu mau cuc bd (bénh tw phat cla co tim). Sau day, DCM la dé chi
bénh tu phdt khong thiéu mau cuc bd ctia co tim. DCM ¢6 thé duoc cho 1a déu hiéu chin
doén lam sang cua bénh DCM “ty phéat” néu khong tim ra nguyén nhén xac dinh (ngoai
trir yéu td di truyén). DCM tu phit con ¢6 thé dugc chia nhdm nhd hon dya trén nguyén
nhan c6 thé duge xac dinh. Cac dot bién trong trén 30 gen, bao gdm cic gen trong don
vi co ban s¢i co van, x4o tron tap hop da dang cac protein trong co tim gay ra kiéu hinh
DCM. Dit lidu vé dich t& hoc chi ra rang khoang 1 trong s6 2.500 c4 thé trong dan s6 n6i

chung bi méc bénh DCM tu phat.

Céc dot bién gen trong don vi co ban s¢i co van gdy ra DCM la ¢6 murc ngoai
hién cao, nhung c6 mdt khoang bién ddi rong v& d6 ning 1am sang va dién bién Jam
sang. Mot sb kiéu gen co lién quan dén giai doan bénh 4c tinh hon, nhung ¢6 sy bién
thién twong d6i gitta va tham chi trong céc ho mang cing mot dot bién. Trong khi nhiéu
bénh nhan méc DCM ghi nhan thay rat it hodc khong c6 triéu chimg trong thoi gian kéo
da‘xi; DCM 14 bénh tién trién c6 ganh ning tich liy v& ty 1& méc bénh va ty 1& tir vong
dang ké. D4u hiéu cia DCM 1 tAm that trdi bi gidn, c6 hinh tron hon so vé6i binh thub’ng;
va chirc ning tdm thu giam. Bénh nhan thudng biéu hién c6 cac tridu c'hl’rng. cua bénh
suy tim: chimg kho thd, chimg khé thd nim, giam kha ning géng sirc, mét moi, kho chiu
vang bung va kém an. Cac déu hiéu c6 thé thdy bao gdm nhip tim nhanh xoang, nhip
ngua phi, tiéng thdi do su chay ngugc ciia van hai 14, tiéng ran, cang tinh mach cd, chimg

gan to, chiimg phtl ngoai bién va tay chan lanh. Nhu véi nhiéu bénh khac, céc triéu chimg
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¢6 xu huéng ning hon theo d6 tudi. Tién trinh bénh nay két thiic bang cach nhap vién
diéu tri bénh suy tim mét bu va nguy co tang 1én d6i voi dot tir do rbi loan nhip tim va

t& vong do bom mau kém.

Viéc chén doan phu thudc vao tién st bénh va viéc thim kham thé chat. DAu
4n sinh hoc huyét twong nhu peptit ting bai natri niéu kiéu B (BNP -B-type natriuretic
peptide) hodc tién-protein ddu N ctia né (NT-proBNP) cé thé giup chin doan va kiém
soat DCM, dic biét dé phat hién bénh suy tim do bénh phdi mic dong thoi. Viée chup
X-quang mach vanh cé thé xac dinh liéu bénh suy tim la do nguyén nhan thiéu mau cuc
bo hay khong. Sinh thiét co trong tim c¢6 thé phan biét DCM véi qu4 trinh bénh c6 thé
doi hoi chién luoc kiém soat thay thé, nhu bénh viém co tim, bénh vé du trit tim, bénh

sacoit hoac bénh nhiém sac to sat mo.

Liéu phap diéu tri thudc van 13 giai phap chinh cho bénh nhan mic bénh DCM
va bénh suy tim. Thudc chen beta, chat e ché ACE hodc ARB, thubc chen thu thé
corticoit khodng, va thube loi tiéu quai van 13 Iya chon diéu tri chuin dé diéu tri triéu
chiing cia bénh suy tim va lam gidm nguy co tir vong do tim mach va ty 1¢ nhap vién
do suy tim. C4c mdy khir rung tim cdy dudi da (ICD - Implantable cardioverter
defibrillator) cho c4c bénh nhan c6 phan s tdng xuét thit trai thip hon 30% c6 thé 1am
giam ty 16 dot tir do rdi loan nhip tim. Nigoai ra, liéu phép tai ddng bd tim (CRT- cardiac
resynchronization therapy) da thé hién 1a cai thién ting ty 1& séng khong con bi suy tim
& cac bénh nhan dugce chon. Mic du cac liéu phap can thiép nay, ty 18 méic bénh va ty 18
tr vong ctia bénh suy tim van cao, va ty 1& nhap vién do suy tim van 13 nguyén nhan cht
yéu nhét khién phai nhap vién & nhém ngudi gia. Séng ché d& xuit tac nhan va phuong
phap didu tri m&i ma dap tng dugce nhu cdu v& phuong phép diéu trj diéu tri ndng cao

van chua dugc ddp ing ctia bénh DCM va bénh tim mach lién quan.

Ban chit ky thuit ciia sang ché

bé khac phuc van d€ néu trén, muc dich cla sdng ché l1a dé xuat hop chat co

cong thue (I):
7
0 OQS//AI'2
N R1
1
Ar'—NH R3 R2 (I)

hoac muoi dugc dung ctia no.
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Trong cong thirc (I), Ar! 14 heteroaryl 5-6 canh cé it nhat mdt nguyén tir nito
trong vong; va tity chon dugc thé bang tir 1-3 nhém R2. Ar? 14 aryl hodc heteroaryl 5-10
canh tity chon duoc thé bing tir 1-5 nhém Rb. Ky hiéu R! ¥ R? doc 1ap 1a thanh phan
dugc chon tir H, F, C1-C4 alkyl, Ci-C4 doteroalkyl, va C1-C4 haloalkyl; hodc tuy chon
R! va R? ¢6 thé két hop dé tao ra nhan vong cacbon Cs dén Cs tiy chon dugc thé bing

mot hodc hai F. Ky hiéu R? thé hién thanh phan dugc chon tir H, F, OH va C;-Cy alkyl.

Phan tir thé ctia mdi Ar! va Ar? 13 nhu sau: mdi R? doc 1ap duoc chon tir nhém
bao gdém halo, CN, hydroxyl, Ci-Cs alkyl, Ci-C4 haloalkyl, C1-C4 hydroxyalkyl, C1-Cs
alkoxy, Ci-Cs haloalkoxy, -COR?!, -CO;R?!, -SO,R?!, -SO,NR?#R#, va -CONR?'R#,
trong d6 mdi R*! va R2 doc 1ap dugc chon tir nhém bao gdm H va C1-Cy alkyl hodc tuy
chon R?! va R?2 khi dugc gin véi nguyén tir nito két hop dé tao ra vong 4-6 canh; hodc
tiy chon, hai phin tir thé R? trén cac nguyén tir lién ké trong vong két hop dé tao ra vong
5-6 canh ¢6 0, 1 ho#ic 2 nguyén tir trong vong duge chon tir O, N va S; va mdi R doc
14p duoc chon tir nhém bao gdm halo, CN, hydroxyl, Ci-Cs alkyl, Ci-Cs doteroalkyl,
C1-C4 haloalkyl, C1-Cs alkoxy, Ci-Cs haloalkoxy, C3-Ce xycloalkyl, -NRP'R®2, -COR®!,
-CO,RP!, -SO2R?!, -SO,NRPIRP?2, -CONRPIR®, va heteroaryl 5-6 canh tiy chon dugc
thé biang C1-Cs alkyl, va trong d6 mdi R®! va R? doc 1ap duge chon tir nhém bao gdbm
H va Ci-Cy alkyl hodic tiry chon RP! va R khi duoc géan véi nguyén tir nito két hop dé
tao ra vong 4-6 canh; hodc tiy chon, hai phan tir thé R? trén cac nguyén tir lién ké trong
vong két hop dé tao ra vong 5-6 canh c6 0, 1 hogic 2 nguyén tir trong vong dugc chon tir

O, Nwvas.

Theo khia canh khéc, sang ché dé xuit duoc phém chira hop chét hodc mudi

duoc dung ctia né nhu duge mo ta trong day va ta dugc dugc dung.

Theo khia canh khac, sang ché d& xut phuong phép diéu tri bénh gian co tim.
Phuong phap niy bao gém st dung cho di tugng can duge didu tri luong c6 hidu qua

ctia hgp chat hodc muoi dugce dung ctia né nhu duge mo ta trong day.

M6 ta vin tit cac hinh vé
Fig.1A, 1B, 1C, 1D va 1E thé hién so dd tdng hop hop chit hoic mudi duge

dung dugc mo ta trong day.

M0 ta chi tiét sang ché
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L Téng quat

Nhém chét piperidin uré dugc thé & 4-metylsulfonyl va mudi duoc dung cua
né dugc thy 14 1am ting kha ning co bang cach lam ting su giai phong phosphat tir
myosin ma khong kéo dai tim thu hoic rit ngin tim trwong. Do viy, cic hop chét nay
c6 thé 1am tang chirc nang tdm thu & bénh nhan mic DCM, gitip ho vuot qua ching khé
thd ging strc gdy suy nhugc va mét méi thuong kém theo ciia bénh nay. Cac hop chét
nay cling co thé duoc sir dung dé diéu tri cac bénh tim khac c¢6 dic trung 13 hidu suét tim

giam.
II. Dinh nghia

Nhu st dung trong ddy, thuat ngit “alkyl” dé chi gbc béo thing hoic phén
nhénh, bio hoa, c6 sb lugng nguyén tir cacbon duoc néu. Alkyl c¢6 thé chira s cacbon
bt ky, nhu Ci-, C1.3, C1-4, Ci.s, C1.6, C1.7, C1.8, C2:3, Caa, Ca.s, Casg, C34, C3-5, C.s, Cacs,
Ca- va Cs. Vi du, Ci6 alkyl bao gdm, nhung khong giéi han &, metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, v.v.. Alkyl c6
thé dé chi cac nhom alkyl c6 tdi da 20 nguyén tir cacbon, nhu, nhung khéng gi6i han &
heptyl, octyl, nonyl, dexyl, v.v.. Trir khi duoc néu khac, nhom alkyl 14 khong duoc thé.
Nhom “alkyl duge thé” c6 thé duoc thé béi mdt hodc nhidu gbc duge chon tir halo,

hydroxy, amino, alkylamino, nitro, Xxyano, va alkoxy.

Nhu sir dung trong déy, thuat ngit “xycloalkyl” dé chi td hgp nhan mot vong,
hai vong ngung tu hodc nhidu vong tao cdu bdo hoa hoic khong bao hoa mot phin, chira
tir 3 dén 12 nguyén tir trong vong, hodc sd lwong nguyén tir da néu. Xycloalkyl c6 thé
bao g(‘Sm sb luong cacbon bét ky, nhu Cs.6, Cs, Cs6, C3.3, Csg, Cs, va Cs.s. Nhan
xycloalkyl mét vong bdo hoa bao gdm, vi du, xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, va xyclooctyl. Nhan xycloalkyl hai vong va nhiu vong bdo hoa bao gbm,
vi du, norbornan, [2.2.2] bixyclooctan, decahydronaphtalen va adamantan. Nhém
xycloalkyl ciing c6 thé khong bdo hoa mot phan, ¢ mot hodc nhiéu lién két doi trong
nhan. Nhom xycloalkyl dic trung 12 khong bdo hoa mdt phan bao gdbm, nhung khong
gi¢i han &, xyclobuten, Xyclopénten, xyclohexen, xyclohexadien (d6ng phan 1,3- va 1,4-
), xyclohepten, xycloheptadien, xycloocten, xyclooctadien (ddng phén 1,3-, 1,4- va 1,5-

), norbornen, va norbornadien. Trlr khi néu khéc, cdc nhom xycloalkyl 1a khong duogc
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thé. Nhom “xycloalkyl dugc thé” c6 thé duoc thé béng mdt hodc nhiéu géc duoc chon

tir halo, hydroxy, amino, alkylamino, nitro, xyano, va alkoxy.

Nhu st dung trong déy, thuét ngit “heteroxycloalkyl” dé chi hé nhan bao hoa
c6 tir 3 dén 12 nguyén tir trong vong va tir 1 dén 4 di nguyén tir duge chon tir N, O va
S. Di nguyén tir khic bao gdm, nhung khong gii han &, B, Al Si va P ciing c6 thé c¢6
trong nhom heteroxycloalkyl. Di nguyén tir c¢6 thé dugc oxy héa dé tao ra gdc nhu,
nhung khong giéi han &, -S(0O)- va -S(0)2-. Nhém heteroxycloalkyl c6 thé c6 s6 luong
nguyén ti trong vong bt ky, nhu, tir 3 dén 6, tir 4 dén 6, tir 5 d&én 6, hoic tir 4 dén 7
nguyén tir trong vong. S6 lugng di nguyén tir thich hop bit ky c6 thé bao gdm trong
nhom heteroxycloalkyl, nhu 1, 2, 3, hodc 4, hodc 1 dén2,1dén3,1 dén4,2 dn3,2
dén 4, hodc 3 dén 4. Vi du nhém heteroxycloalkyl bao gdm, nhung khong gidi han 4,
aziridin, azetidin, pyrolidin, piperidin, azepan, azocan, quinuclidin, pyrazolidin,
imidazolidin, piperazin (déng phan 1,2-, 1,3- va 1,4-), oxiran, oxetan, tetrahydrofuran,
oxan (tetrahydropyran), oxepan, thiiran, thietan, thiolan (tetrahydrothiophen), thian
(tetrahydrothiopyran), oxazolidin, isoxazolidin, thiazolidin, isothiazolidin, dioxolan,
dithiolan, morpholin, thiomorpholin, dioxan, hodc dithian. Cac nhém heteroxycloalkyl

12 khong duoc thé, nhung c6 thé duoc mod ta, theo mot sd phuong 4n & dang duge thé.

r
A9

Cac nhém “heteroxycloalkyl dugc thé” cé thé dugc thé bang mot hodc nhidu gbe duoc

chon tir halo, hydroxy, amino, alkylamino, nitro, xyano, va alkoxy.

Thuat ngit "aryl" hodc "nhan thom" c6 nghia 1a, trir khi néu khéc, nhém
hydrocacbon, ddc trung 13 thom, nhidu vi tri khong bio hoa ¢6 thé 14 mot nhan hodc
nhiu nhan (t6i da ba nhan) dugc ngung tu véi nhau hodc lién két cong héa tri. Vi du

khong han ché v& nhém aryl bao gdm phenyl, naphtyl va biphenyl.

Nhu st dung trong déy, thuat ngit “heteroaryl” dé chi t hgp mot vong hoic hai
vong ngung tu hodc nhan thom ba vong chira tir 5 dén 16 nguyén tir trong vong, trong
do6 tir 1 dén 5 trong sb cac nguyén tit trong vong 13 di nguyén tir nhu N, O hoic S. Di
~ nguyén tir khic bao gdm, nhung khong giéi han &, B, Al, Si va P cling c6 thé ¢6 trong
nhom heteroaryl. Di nguyén ti ¢6 thé dugc oxy hoa dé tao ra gbc nhu, nhung khong giGi
han &, -S(O)- va -S(0)2-. Nhém heteroaryl ¢ thé bao gdm sé lugng nguyén tir trong
vong bét ky, nhu, 5 dén 6, 5dén 8, 6 dén 8, 5 dén 9, 5 dén 10, 5 dén 11, hodc 5 dén 12
nguyén ti trong vong. S6 luong di nguyén tir thich hop bat ky c6 thé c6 trong nhém
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heteroaryl, nhu 1, 2, 3, 4, hodc 5, hodc 1 dén2,1dn3,1 dn4,1dén5,2 dén 3,2 dén
4,2 dén 5, 3 dén 4, hodc 3 dén 5. Nhom heteroaryl c6 thé c6 tir 5 dén 8 nguyén tir trong
vong va tir 1 dén 4 di nguyén tr, hodc tir 5 dén 8 nguyén tir trong vong va tir 1 dén 3 di
nguyén tir, hodc tir 5 dén 6 nguyén tir trong vong va tir 1 dén 4 di nguyén tir, hodic tir 5
dén 6 nguyén tir trong vong va tir 1 dén 3 di nguyén tir. Vi du vé nhém heteroaryl bao
gdm, nhung khéng giéi han &, pyrol, pyridin, imidazol, pyrazol, triazol, tetrazol,
pyrazin, pyrimidin, pyridazin, triazin (ddng phan 1,2,3-, 1,2,4- va 1,3,5-), thiophen,
furan, thiazol, isothiazol, oxazol, va isoxazol. Nhém heteroaryl 1a khong dugc thé,
nhung cé thé duoc md ta, theo mot sb phuong an ¢ dang dugc thé. Nhom “heteroaryl
duogc thé” c6 thé dugc thé béng mdt hodc nhiéu géc dugc chon tir halo, hydroxy, amino,

alkylamino, nitro, xyano, va alkoxy.

Nhu sir dung trong ddy, thut ngit “alkoxy” dé chi nhém alkyl c6 nguyén tir
oxy ndi nhém alkyl v6i diém gén: fic [a, alkyl-O-. Nhu di véi phan alkyl, nhom alkoxy
c6 thé c6 s6 lwong nguyén tir cacbon thich hop bat ky, nhu Ci.6 hodic Ci.4. Nhém alkoxy
bao gdm, vi dy, metoxy, etoxy, propoxy, iso-propoxy, butoxy, 2-butoxy, iso-butoxy,
sec-butoxy, tert-butoxy, pentoxy, hexoxy, v.v.. Nhom alkoxy la khong dugc thé, nhung
¢6 thé dugc md ta, theo mot sé phuong an & dang dugc thé. Nhém “alkoxy duge thé”
co thé duoc thé béng mot hodc nhiéu géc duogc chon tur halo, hydroxy, amino,

alkylamino, nitro, xyano, va alkoxy.

Nhu sir dung trong ddy, thuat ngit “halo” va “halogen” dé chi flo, clo, brom va

iot.

Nhu st dung trong ddy, thuét ngit “dugc dung” dé chi mot chat twong thich véi
hop chét theo sang ché, ciing nhu véi thanh phan khéc bat ky ma hop chéit dugc bao ché
cung. Hon nita, chat duoc dung 12 khong doc véi ngudi ding chét nay.

A 299

Nhu st dung trong déy, thuét ngt “mudi” dé chi mudi axit hodc bazo ciia hop
chét theo sang ché. Mudi dugc dung c6 thé c6 ngudn gbe tir, vi duy, tir axit vo co (axit
clohydric, axit bromhydric, axit phosphoric, va axit twong tu), axit hitu co (axit axetic,
axit propionic, axit glutamic, axit xitric va twong tu), va ion amoni bac bdn. Hiéu réng
mubi duge dung 12 khong ddc. Thong tin thém vé mudi dugc dung thich hop c6 thé duoc
tim thdy trong Remington's Pharmaceutical Sciences, 1an xuét ban thtr 17, Mack

Publishing Company, Easton, Pa., 1985, dugc dwa vao ddy bang cach vién din.

_7-
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C6 thé tao ra lai dang trung hoa ctia hop chét bang cach cho tiép xic mubi véi
bazo hoic axit va tach hop chét gdc theo cach thong thuong. Dang gdc ciia hop chét
khac véi cac dang mudi khac nhau v& mot sb dic diém vat ly, nhu d6 tan trong dung
mdi phén cuc, nhung theo cach khac cac mudi nay 13 twong duong véi dang gbe cua hop

chat theo muc dich cla sdng cheé.

Mot s6 hop chét theo sang ché ¢6 nguyén tir cacbon bét ddi (tAm quang hoc)
hoic lién két d6i; raxemat, chit ddng phan khong dbi quang, ddng phan di hinh, dong
phan vi trf va cac ddng phan cu thé (vi du, cac ddng phan dbi anh riéng biét) tit ca duoc
du tinh 12 ndm trong pham vi cta sang ché. Khi trinh bay mot mé hinh héa lap thé, c6
nghia 14 chi hop chit trong d6 c6 mét trong cic ddng phan va gan nhu khong c6 dong
phén khac. “Gan nhu khéng ¢6” ddng phan khéac biéu thi 12 it nhit ty 1& 70/30 cta hai
déng phan & tdm héa hoc 18p thé, tbt hon 12 80/20, 90/10, hodc 95/5 hoic hon. Theo mot

s6 phuong 4n, mét trong cac ddng phan s& c6 mit véi luong it nhét 12 99%.

Hop chét theo sang ché ciing c6 thé chira ty 16 khong c6 trong tw nhién clia ddng
vi nguyén t&r & mot hodic nhiu nguyén tir cdu tao nén hop chit. Ty 18 khong c6 trong tu
nhién cta chét dong vi c6 thé duge xdc dinh 14 nim trong khoang tir lwong tim thiy
trong tu nhién dén lwong gdm c6 100% nguyén tir quan tAm. Vi du, hop chit ¢ thé chira
cac ddng vi phong xa, nhu triti (CH), iot-125 (°T) hodc cacbon-14 (*4C), hoic ddng vi
khéng phéng xa, nhu doteri (*H) hodc cacbon-13 (*3C). Cac bién ddi ddng vi nay c6 thé
bd sung thém tinh tmg dung cho cac chit duoc md ta trong phan khac trong sang ché
nay. Vi du, bién thé dong vi ctia hop chit theo sang ché c6 thé c6 thém tng dung, bao
gb6m nhung khong gidi han &, 1am thudc thir chin doan va/hodc thube thir ghi anh, hodic
lam tac nhén diéu tri gy doc té bao/gdy doc phong xa. Ngoai ra, bién thé dong vi cua
hop chét theo sang ché c6 thé c6 dic diém dugc dong hoc va duge luc thay dbi, didu nay
g26p phén lam tang dd an toan, do dung nap hodc hiéu luc trong didu tri. TAt c& cac bién
ddi ddng vi cia hop chat theo sang ché, ¢ tinh phéong xa hodc khong, duoc du tinh 14
nim trong pham vi sang ché. Khi dugc d& cép cu thé, nhu, Ci-Cs doteroalkyl — thuét
ngitt dé chi nhom alkyl c6 s6 luong nguyén tir cacbon duge néu rd va c6 nguyén tir hydro
dugc thay thé boi doteri voi sb luong tir mot dén dang per-dotero, trong d6 do thay thé
doteri 12 16n hon mutc d6 nhidu trong ty nhién cia doteri — dic trung 12 mirc thay thé
doteri & mitc 50%, 60%, 70%, 80%, 90%, 95% hodc hon. Vi du vé C1-C4 doteroalkyl
14 -CD3, -CH,CDs, -CD,CDs, -CH2CH>CH,D, va gbc twong tur.
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Nhu st dung trong day, thuat ngit “dwoc phdm” dé chi san pham chira hop chét
theo sang ché, t4 duoc nhu x4c dinh trong d4y, va cac thanh phan tiy chon khéc véi céc
lwong x4c dinh, ciing nhu san pham bét ky c6 duge truc tiép hodc gian tiép tir hdn hop

cac thanh phan da xac dinh véi cac lugng xac dinh.

Nhu st dung trong day, thuat ngtt “ta dugce” dé chi chét hd tro cho viéc st dung
tac nhan hoat dong cho dbi twong. T4 duge duoc pham hiru dung theo sang ché bao gdm,
nhung khong gidi han &, chit két dinh, chit don, chit giy r, cht gy tron chay, chat
bao, chit lam ngot, chét diéu vi va chit tao mau. Nguoi cé hiéu biét trung binh trong

linh vyc nay s€ nhan biét duoc cac ta duogc c6 thé hiru dung theo sang ché.

199 ¢¢

Nhu st dung trong day, thuat ngit “diéu tri”, “viéc didu tri” va “su diéu tri” dé
chi d4u hiéu thanh cong bét ky trong viéc didu tri hodc cai thién bénh Iy, su tdn thuong,
tinh trang b&nh, hodc tri¢u chiing lién quan dén bénh gifin co tim, bao gdm thong s6 muc
tiéu hodc thong s6 chu quan nhu mirc thuyén giam; giam nhe; ddy 1di triéu chimg; 1am
cho bénh nhan vuogt qua dugc bénh ly, ton thuong, tinh trang bénh, hodc tri¢u chiing;
lam gidm tin sut hodc thoi gian cda bénh ly, tdn thuong, tinh trang bénh, hoac tri¢u
ching; hodc, trong mot sb truong hop, ngén su xuét hién bénh ly, tdn thuong, tinh trang
bénh, hogc triéu chung. Viée diéu tri hodc ci thién c6 thé dva trén thong sd muc tidu

hoac chui quan; bao gém, vi du, két qua cuia viéc tham kham thé chét.
III.  Hop chat

Theo mot phwong 4n, sang ché d& xuét hop chit c6 cong thic:

o) OQé//Arz
Ot
Ar'—NH 3 R2
R® R D

hodc mubi dugc dung cia nd, trong d6

Ar! 12 heteroaryl 5-6 canh c6 it nhit mdt nguyén tir nito trong vong; va tiy chon dugce
thé bang tir 1-3 nhém R?;

Ar? 12 aryl hodc heteroaryl 5-10 canh tity chon dugc thé bang tir 1-5 nhém RY;

R!vaR? doc lap 1a thanh phin dwoc chon tir nhém bao gdm H, F, C1-Cy alkyl, C1-Cq
doteroalkyl, va C1-C4 haloalkyl; hodc tily chon R va R? ¢6 thé két hop dé tao ra

nhan vong cacbon Cs- Cs tity chon dugc thé bing mot hoic hai F;
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R3 1a thanh phén duoc chon tir nhom bao gém H, F, OH va C;-C4 alkyl;

mdi R* doc 14p duoc chon tir nhém bao gém halo, CN, hydroxyl, Ci-C4 alkyl, Ci-C4
haloalkyl, Ci-Cs hydroxyalkyl, Ci-C4 alkoxy, Ci-Cs4 haloalkoxy, -COR?, -
COzR?, -SO2R?!, -SO,NR?'R®, va -CONRR®, trong d¢6 mdi R?! va R*? doc lap
dugc chon tir nhém bao gdm H va C1-Cs alkyl hodc tlty chon R?! va R khi dugc
gén v6i nguyén t nito Kkét hop dé tao ra vong 4-6 canh; hodc tuy chon, hai phén
ter thé R® trén cac nguyén tir 1ién ké trong vong két hop dé tao ra vong 5-6 canh
¢6 0, 1 hodc 2 nguyén tir trong vong dugc chon tr O, N va S; va

mdi R? doc 14p duge chon tir nhém bao gém halo, CN, hydroxyl, C1-C4 alkyl, C1-Cs4
doteroalkyl, Ci-Cs4 haloalkyl, C1-C4 alkoxy, C1-C4 haloalkoxy, Cs3-Cs xycloalkyl,
-NRPIRP2, \CORY!, -CO,RP!, -SO,RP!, -SO,NRPIRP?, -CONRPIR??, va heteroaryl
5-6 canh tity chon dugc thé bang Ci-Cy alkyl, va trong d6 mdi R®! va R doc lap
dugc chon tir nhém bao gdm H va Ci-Cs alkyl hodc tity chon RP! va R khi duoc
gén vGi nguyén tr nito két hop dé tao ra vong 4-6 canh; hoic tuy chon, hai RP
phén tir thé trén cac nguyén tir lién ké trong vong két hop dé tao ra vong 5-6 canh

¢6 0, 1 hodc 2 nguyén ti trong vong duge chon tir O, N va S.

Theo mot sb phuong an, hop chét dugc dé xuit c6 Cong thire I, hodc mubi duoc
dung ctia nd, trong d6 Ar! duge chon tir nhém bao gdm pyridyl, pyridazinyl, oxazolyl,
isoxazolyl, pyrazolyl, 1,2,3-thiadiazolyl, isothiazolyl, va thiazolyl, mdi nhém tty chon

dugc thé bang tir 1 hodc 2 nhém R2,

Theo phuong én khéc, hgp chét dugc dé xudt c6 Cong thire I, hodc mudi duge
dung ctia né, trong d6 Ar? dugce chon tir nhom bao gdm phenyl, pyridyl va pyrazolyl,
mdi nhom tuy chon duoc thé bang tir 1 ¢én 3 nhom R®. Theo mt s6 trong s6 cac phuong
4n nay, R® dugc chon tir nhom bao gﬁ“)m halo, CN, C1-C4 alkyl, C1-Cs4 haloalkyl, C1-C4
alkoxy va C1-C4 haloalkoxy.

Theo phuong an khéc nita, hop chét dugc dé xuét ¢6 Cong thic I, hodc mudi

duogc dung cia nd, trong d6 R! dugce chon tir nhém bao gém H, F va CHs.

Theo phuong an khéc nita, hop chat dugc dé xudt c6 Cong thic I, hodc mubi

duoc dung cta nd, trong d6 R? dugce chon tir nhém bao gém H, F va CHs.
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Theo mot s6 phuong an, hop chat dugc de xuat c6 Cong thirc I, hodc mudi duoc
dung ctia nd, R! va R? cling véi nguyén tir cacbon ma mdi nhém gén vao sé& tao ra nhan

xyclopropan hodc xyclobutan.

Theo phuong 4n khac, hop chit duge dé xuat c6 Cong thirc I, hodc mubi duoc

dung ctia né, trong d6 mdi nhém R! vaR?2 14 F.

Theo phuong 4n khac, hop chit dugce dé xuit c6 Cong thic I, hodc mubi dugc
dung clia né, trong d6 R! # R, va mét trong s6 R! hodc R? dugc chon tir F va CH; dé

tao ra tim bét ddi hoéa tri bon.

Theo phuong an khéc, hop chét dugc d& xuét c6 Cong thirc I, hodic mubi duoc
dung ctia né, trong d6 R! # R% va mdt trong s6 R! hodc R? dugc chon tir F va CH; dé

tao ra tim bat doi hoéa tri bon c6 cau hinh R.

Theo phwong an khac nita, hop chit duoc dé xut c6 Cong thic I, hoic mudi

duogc dung cua né, trong d6 R3 1a H hodc F.

Theo mét sb phuong 4n cu thé, hop chat dugc dé xuit c6 Cong thic I, hoic
mubi dugce dung clia nd, trong d6 Ar' 1 4-pyridinyl va Ar? 1a phenyl, dugc thé boi tir 1
dén 3 nhom R®. Theo phuong 4n khéc nita, R? 1a H, va mdi nhém trong sd R! va R? 1a
F. Theo phuong 4n khéc nita, R? 12 H, va mdi nhém trong s6 R! va R? 1a CHs. Theo
phuong 4n khic, R®1a H, R! 1a CH3, vaR? 1a F.

Theo cac phwong 4an cu thé khac, hop chit dugc dé xuét co6 Cong thirc I, hoic
mubi dugce dung cta né, trong d6 Ar! 1a 4-pyridazinyl va Ar? 1a phenyl, dugc thé boi tir
1 dn 3 nhém R®. Theo phuong 4n khac nita, R? 13 H, va mdi nhom trong s6 R va R? 13
F. Theo phuong 4n khéc nita, R® 1a H, va mdi nhém trong sé R! va R? 1a CHs. Theo

phuong 4n khic, R® 1a H, R! 1a CH3, vaR?* 1a F.

Theo cdc phuong an cu thé khac nita, hop chit duoc dé xuét co Cong thuec 1,
hodc mudi duge dung cta no, trong d6 Ar! dugc chon tir nhém bao gém oxazol-5-yl,
isoxazol-3-yl, isoxazol-4-yl, pyrazol-3-yl, pyrazol-4-yl, 1,2,3-thiadiazol-5-yl,
isothiazol-5-yl, va thiazol-5-yl, mdi nhém tlty chon dugc thé bang mot nhém R?. Theo
phuong 4n khac nita, R3 1a H, va mdi nhom trong s6 R! va R? 1a F. Theo phuong 4n khac
nita, R3 12 H, va mdi nhom trong s6 R! va R? 1a CHs. Theo phuong 4n khac, R® 1a H, R!
laCHs, vaR?1aF.
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Theo cac phuong én dugc chon khéc, hop chit duge dé xuit co Cong thice I,
hodc mubi duge dung cia nd, trong d6 R va R? 1 khong gidng nhau, va it nhit mot
nhém trong s6 R! va R? 1 F hodc CH; dé tao ra tAm bit ddi ¢ nguyén tir cacbon mang
R! va R? ¢6 cAu hinh R.

Theo mdt sb phuong an dugce chon, hop chét dugc dé xuit co Cong thtc I, hodc

mudi duogc dung ctia n6, dugc chon tir Bdng 2 va c¢6 mirc hoat dong la ++ hodc +++.

Theo mot sd phuong 4n, hop chét duoc dé xuét co Cong thuc I, hodc mudi duoc

dung cda n6, dugc chon tu:

H
F F
ol 0.0
Vev v ety
N )N L N )N
N=/ H N=

>—N , N
~/ H —/ H F
F. F
|
\ \
o-N DN F A\ o S N
>N F 7 F N F 7
H E F N=
Q O\‘s'(') = Q oF (T (
>\_ \ 7 "\ N \ 7/ FF
O/N N “, O/N :,/,,
S»—NH F SH—NH F
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Céc hop chét hodc mubi duoc dung cta ching duge dé xuét trong diy c6 thé
c¢6 su két hop bét ky cia cac nhom Ar', Ar2, R!, R?, R3 R? R, R®2, Rb, RP! va RY2 néu
trén. Cac phuong 4n dugc chon cia R2 vi du, ¢6 thé duge két hop véi phuong én duoc
chon bAt ky ctia R! ma, 14n luot, c6 thé duoc két hop v6i phuong 4n dugce chon bét ky

ctia R?hodc Ar! hoic Ar?.

Hop chét c6 cong thue (I) c6 thé duoc didu ché bang phuong phap nhu duoc
minh hoa téng quét trong Fig.1A, 1B va 1C, hodc nhu dugc néu trong Vi du thuc hién
sang ché va néu trong Bang 1. Ngudi c¢6 hidu biét trung binh trong linh vuc nay s& biét
rd rang hop chét theo sang ché ¢ thé duoc diéu ché biang cach sir dung cac phuong phap
tdng hop khéc, bao gdbm phuong phap chuyén héa nhu duge mo ta trong, vi du, LaRock
(Comprehensive Organic Transformations: A Guide to Functional Group Preparations,
Wiley, 1999), 14 phwong phép thay thé cho phuong phap chuyén hoa néu trong céc vi
du.

IV.  Ché phim

Theo khia canh khac, sang ché dé xudt dugc phdm chira hop chét ¢ cong thirc
I hodc mudi duoc dung cia né va ta duge duge dung. Céc ché phdm nay hiru dung dé

diéu tri bénh gidn co tim & ngudi va doi tugng khéc.

Dugc pham dé st dung hop chét hodc mudi dugc dung cta chung duoc dé xuét
thuan tién c6 thé & dang lidu don vi va c6 thé duge bao ché boi phuong phap bat ky da
biét trong linh vue duge phdm va phan phéi thude. T4t ca cac phuong phap déu bao gdbm
bude dua thanh phin hoat dong két hop véi chit mang chira mot hodc nhiéu thanh phan
phu. N6i chung, duge phém duoc bao ché béng cach dua mét cach ddng déu va ky thanh
phén hoat dong két hop véi chit mang 16ng hozic chit mang rin dugc chia min hoic ca
hai, va sau d6, néu can, tao hinh dang cho san pham thanh ché phAm mong mudn. Trong
dugc phim, hoat chét thudong c6 mit véi mot lugng di dé 1am ting kha ning co co tim
(ttre 1a dé cai thién chung r6i loan chirc ning tAm thu trong DCM) va dé cai thién hodc
khong lam ndng thém tinh trang gidn tdm that trai trong thi tim trwong. Tinh trang gidn
co duge cai thién nhu vy ¢6 thé 1am nhe b6t céc tridu chting cua bénh gidn co tim va
c4c nguyén nhan gy bénh ctia chimg rdi loan chirc ning tim trwong, nhu bénh suy tim
c¢6 phén sb téng xudt mau bao ton (HFpEF). Su gidn co ciing c6 thé cai thién cac tac

dong cua ching rdi loan chiic ning tAm trwong din dén sy suy gidm dong mau mach
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vanh, viéc 1am ting dong méau mach vanh 13 yéu t§ hd trg trong bénh tim do dau théc
ngue va thidu méu cuc bd. N6 ciing ¢6 thé mang lai loi ich trén viéc bién dang cdu tric
tAm thét trai c6 loi trong bénh DCM va cac nguyén nhéan khac ctia chimg rdi loan chirc
nang tam thét trai do bénh tim thiéu mau cuc bd hoic qua tai thé tich hoic ap suit man
tinh tir, v/ du, bénh nhdi méau co tim, bénh van tim hoic bénh tang huyét ap dai tuln

hoan

Dugc phim chira thanh phan hoat dong co thé & dang thich hop dé ding qua
duong miéng, vi duy, 1a vién nén, vién ngém, vién hinh thoi, hdn dich trong nudc hoic
trong dau, thubc bot hodc thude hat phéan tan, nhil trong, vién nang rin hodc mém, sird,
cdn ngot, dung dich, miéng dan trong miéng, gel bdi trong miéng, keo cao su, vién nén
nhai, bot sti va vién nén sti. Ché phdm dy tinh ding qua dudng miéng c6 thé dugc bao
ché theo phwong phép bit ky da biét trong linh vire san xuét duoc pham va céc ché pham
nhu vay c6 thé chua mot hodc nhiéu tdc nhan dugc chon tir nhom bao gém chét tao ngot,
chét huong liéu, chét tao mau, chit chéng oxy héa va chét bao quan dé tao ra dugc phdm
dep mét va c6 mui vi d& chiu. Vién nén chtra thanh phén hoat dong két hop véi ta dugce
duoc dung khong ddc thich hop dé san xuit vién nén. Céc ta dugc c6 thé 1a vi du, chét
pha lodng tro, nhu xenluloza, silicon dioxit, nhdm oxit, canxi cacbonat, natri cacbonat,
glucoza, manitol, sorbitol, lactoza, canxi phosphat hodc natri phosphat; chét tao hat hozc
chét gdy ra, vi du, tinh bdt ngo, hodc axit alginic; chét gén két, vi du PVP, xenluloza,
PEG, tinh bdt, gelatin hodc acacia, va chét 1am tron, vi du magie stearat, axit stearic
hodc talc. Vién nén cé thé khong dugc bao hodc co thé dugc bao, bao tan trong rudt hodc
kidu khéc, bang k§ thuat da biét & 1am chdm qué trinh phén ra va hap thu trong dudng
da day-rudt va bang cach do gay ra tac dung duy tri trong mot khoang thoi gian dai hon.
Vi dy, nguyén liéu kéo dai thoi gian nhu glyxeryl monostearat hodc glyxeryl distearat
¢6 thé dugc sit dung. Ching ciing c6 thé duoc bao dé tao ra vién nén thim thiu dé giai

phong kiém soat.

Ché phim dé dung qua dudng miéng cling c6 thé & dang vién nang gelatin cting
trong d6 thanh phan hoat dong dugc phéi hop véi chit pha lodng ran tro, vi du, canxi
cacbonat, canxi phosphat hodc kaolin, hodc & dang vién nang gelatin mém trong d6
thanh phan hoat dong dugc phéi hop v6i nude hodc moi truong dau, vi du dau lac,

parafin 16ng, hodc diu 6liu. Ngoai ra, nhil twong c6 thé duoc bao ché clng véi thanh
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phén khong tron 14n trong nudcet nhu dau va dugc 6n dinh bang chit hoat dong bé mit

nhu mono-diglyxerit, Este ctia PEG va chét tuong tu.

Hn dich nude chira nguyén liéu hoat dong két hop véi ta duge thich hop dé
san xuét hdn dich nudc. Cac td dugc nhu vdy 13 chit tao hdn dich, vi du natri
carboxymetylxenluloza, metylxenluloza, hydroxy-propylmetylxenluloza, natri alginat,
polyvinyl-pyrolidon, gdm tragacan va gom acacia; chét phan tan hoic tao 4m c6 thé 1a
phosphatit c¢6 trong tu nhién, vi du lexitin, hodc san phém ngung tu cua alkylen oxit v&i
axit béo, vi du polyoxy-etylen stearat, hodc san phAm ngung tu ctia etylen oxit véi ruou
béo mach dai, vi du heptadecaetylenoxyxetanol, hodc san pham ngung tu cia etylen oxit
v6i este mot phin c¢6 ngudn gbc tir axit béo va hexitol nhu polyoxyetylen sorbitol
monooleat, hodc san phim ngung tu cua etylen oxit véi este mot phan c6 ngudn gde tir
axit béo va hexitol anhydrit, vi du polyetylen sorbitan monooleat. Hon dich nuéc ciing
¢6 thé chira mot hodc nhiéu chit bao quan, vi du etyl, hodc n-propyl, p-hydroxybenzoat,
mot hodc nhidu chit tao mau, mot hoiic nhidu cht huwong liéu, va mot hodc nhiéu chit

tao ngot, nhu sucroza hodc sacarin.

Hdn dich diu c¢6 thé duoc tao cong thic bing cach tao hdn dich thanh phan
hoat dong trong dau thuc vat, vi du dau lac, ddu 6liu, dau vung hodc du dira, hodic trong
diu khoang nhu parafin 16ng. Hon dich dau c6 thé chira chét lam dic, vi du sap ong,
parafin ran hodic rugu xetyl. Chét tao ngot nhu céc chét néu trén, va chét huong lidu c6
thé duoc bd sung vao dé tao ra ché pham ngon miéng ding dudng udng. Cac ché phdm

nay c6 thé duoc bao quan bang cach bd sung chét chéng oxy hoéa nhur axit ascorbic.

Thude bot va thude hat phén tan dé bao ché hdn dich nuée bing cach bd sung
nude dé thanh phén hoat dong két hop v&i chét phan tan hogc chét tao 4m, chét tao hdn
dich va mot hodc nhiéu chit bao quan. Chét phén tan hodc tao 4m va chit tao hdn dich
vi du la céc chét da néu trén. T4 dugc bd sung, vi du chét tao ngot, chét huong li¢u va

chat tao mau, cling c6 thé c6 mit.

Dugc phim dugc dé xuét cling c6 thé & dang nhii twong nude trong dau. Pha
dau c6 thé 1a dau thuc vat, vi du dau 6liu hodc dau lac, hodc dau khoéng, vi du parafin
16ng hozc hdn hop clia ching. Chét tao nhii twong thich hop c6 thé 1a gém c6 trong tur
nhién, vi du gébm acacia hodc gdm tragacan, phosphatit c6 trong tu nhi€n, vi du dau

nanh, lexitin, va este hodc este mot phin c6 ngudn gdc tir axit béo va hexitol anhydrit,
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vi du sorbitan monooleat, va san phdm ngung tu ctia este mot phan néu trén vai etylen
oxit, vi du polyoxyetylen sorbitan monooleat. Nhil tuong ciing c6 thé chira cht lam ngot

va chét huong lidu.

Sird va con ngot cé thé dugc tao cong thuc véi chét tao ngot, vi du glyxerol,
propylen glycol, sorbitol hodc sucroza. Cac ché pham nay ciing c6 thé chira chit lam
diu, chit bao quan va chét hwong lidu va chét tao mau. Dung dich dung dudng miéng c¢6

thé duoc bao ché két hop véi, vi dy, xyclodextrin, PEG va chét hoat dong bé mit.

Duoc phém c6 thé & dang hdn dich nuéc hoic dau vo khudn dé tiém. Hdn dich
nay c6 thé dugc tao cong thirc theo k¥ thuit da biét bang cach sir dung chét phan tan
hodc tao 4m va chét tao hdn dich thich hop dd duoc néu trén. Ché phdm vo khuin dé
tiém ciing c6 thé 13 dung dich hodc hdn dich vo khuan dé tiém trong chat pha lodng hoic
dung moéi tuong thich v6i dudng dung ngoai dudng tiéu hda, khong ddc, vi du 1a dung
dich trong 1,3-butan diol. Trong sb cac ta dugce va dung moi chép nhan duge, c6 thé st
dung 12 nu6e, dung dich Ringer va dung dich natri clorua ding trwvong. Ngoai ra, ddu
khéng bay hoi, v khudn, dugc st dung théng thuong 13 dung méi hodic mdi trudng tao
hén dich. Theo muc dich nay, dau khong bay hoi khong kich thich c6 thé dwoc str dung
bao gdm mono- hodc diglyxerit tdng hop. Ngoai ra, axit béo nhu axit oleic hitu dung dé

bao ché thudc tiém.

Hop chét hoic mudi duoc dung cua ching duoc dé xudt trong ddy cling c¢6 thé
duoc str dung & dang thube dan dé st dung duoc chit qua dudng truc trang. Céc ché
phim nay c6 thé duoc bao ché bang cach phdi hop duge chit véi ta duge khong kich
thich thich hop rin & nhiét d6 thong thudng nhung 1éng & nhiét d6 truc trang va do d6
s& chay trong truc trang dé giai phong duge chit. Nguyén lidu nhu vdy bao gbm bo
cacao va polyetylen glycol. Ngoai ra, hop chét c6 thé duoc sir dung qua dudng phén
phéi trong méit bang cach sir dung dung dich hoic thuéc m&. Tiép theo, dudng phan phdi
qua da hop chét theo sang ché c6 thé duoc thuc hién biang cach sir dung miéng dén dién
chuyén ion va tuong tu. Ddi voi duong ding tai chd, thube kem, thudc md, dang thach,
dung dich hodic hdn dich, v.v., chira hop chit hodc mudi duoc dung ctia chung duogc dé
xuét trong day duoc st dung. Nhu sir dung trong ddy, duong dung tai chd ciing c6 nghia

1a bao gdm str dung nudc sic mi€ng va thuodc stc hong.
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Hop chit theo sang ché ciing c6 thé dugc két hop véi chit mang 13 polyme thich
hop d6i v6i chit mang cho thube hudng dich. Céc polyme nhu vy c6 thé bao gdbm
polyvinylpyrolidon, pyran copolyme, polyhydroxy-propyl-metacrylamit-phenol,
polyhydroxyetyl-aspartamit-phenol, hodc polyetylenoxit-polylysin dugc thé bai cac gbe
palmitoyl. Hon nita, hop chét hogc mubi dugc dung ctia ching dugc dé xuit trong day
¢6 thé duoc két hop véi chit mang 13 polyme phan hiy sinh hoc hitu dung dé dat duoc
su giai phong kiém soat duoc chat, nhu axit polylactic, axit polyglycolic, copolyme ciia
axit polylactic va polyglycolic, polyepsilon caprolacton, axit polyhydroxy butyric,
polyorthoeste, nhua axetal, polydihydropyran, polyxyanoacrylat va copolyme lién két
chéo hoic khéi ludng cuc tinh ctia hydrogel. Polyme va hé nén polyme ban thdm c6 thé

duoc tao thanh cac vat c6 hinh dang, nhu van, stent, éng, bo phan gia va vat tuong tu.
V.  Phuong phép diéu tri bénh tim

Céac dot bién din dén DCM giy ra sy x4o tron trong cac co ché myosin. Cac
dot bién thé hién tac dong ctia ching qua co ché riéng phu thudc vao vi tri clia ching
trong gen myosin. Khong vugt ra ngoai pham vi ly thuyét cu thé bit ky, tin rang hop
chét hodc mubi duge dung cua chung duge dé xudt trong day c6 thé gan két truc tiép
vao cdc protein dot bién trong don vi co ban s¢i co van va diéu chinh dang chirc ning
khac thudng cua ching, & dang cis (bing cach tac dong 1én cliing chiic ning cu thé) hoidc
& dang frans (bang cach thay déi chtrc nang bu). Nhu vay, ching c6 thé mang lai hiéu
qua diéu tri cho bénh nhan DCM béng cach lam mét tac dung su co co kém va/hodc su
gidn co yéu di kém véi bénh nay. Ngoai ra, cac hop chét ndy lam ting chirc ning tAm
thu hira hen vé kha nang didu tri mot loat nhiéu bénh ma trong d6 céc tri€u ching va/hoac
héu qua 14m sang c¢6 thé 1a do rdi loan chirc ning tim thu (suy tim trai hodc phai) hodc

sy giam du trit tdm thu (vi du, HFpEF).

Theo d6, sang ché d& xuit phuong phap didu tri bénh gidn co tim (DCM) hozc
bénh tim c6 mot hodc nhidu dic diém sinh ly bénh hoc di kem véi DCM, nhu bénh ¢6
rdi loan chirc ning tAm thu hodc gidm du trit tAm thu. Phuong phdp nay bao gbm st
dung cho dbi tuong can duge diéu tri lugng c6 hi€u qué cta hgp chit dugc dé xuit trong

day.

Hop chit theo sang ché hoic mubi duge dung cla ching c6 thé lam thay ddi

qua trinh phat trién ty nhién ctia bénh DCM va céc bénh khac chir khong chi don thuan
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la l1am gidm nhe tri€u chiing. Céc co ché mang lai loi ich 1dm sang cho bénh nhan DCM
c6 thé mé rong ap dung cho céc bénh nhan c6 cdc dang bénh tim khac cé cung sinh ly
bénh hoc tuong tu, ¢6 hoic khong c6 anh hudng di truyén r6 rang. Vi du, viée didu tri
¢6 hidu qua cho DCM, bang cach ting cudng su co tAm thét, cling c6 hiéu qua trén nhém
nhidu bénh nhan c6 dic trung bdi ching rdi loan chirc ning tim thu. Hop chét theo sang
ché hoic mudi duoc dung cia ching c6 thé huéng dich dic hidu 1én nguyén nhan giy
ra tinh trang bénh hoic tac dong 1én cac quy trinh xudi dong. Theo d6, hop chét theo
sang ché hoidc mudi duoc dung cua chiing ciing ¢ thé mang lai loi ich cho bénh nhan
méc bénh suy tim ¢6 phén s tdng xuit giam (HFrEF), HFpEF, suy tim xung huyét man
tinh, suy tim cép tinh, suy tim bén phai (hodc tAm thét phai), truy tim va hd trg co co sau
phau thuét. Céc hop chit theo sang ché hodc mubi dugc dung ciia chiing ¢6 kha ning
cai thién chirc ndng tim & cac giai doan bénh sau: bénh gidn co tim tu phat, bénh gian
co tim di truyén hodc ¢6 tinh gia dinh, thiéu méu cyc bd hoic bénh co tim sau nhdi mau,
bénh co tim do virut hodc bénh viém co tim, bénh co tim do nhiém doc (vi du, trong
didu tri chdng ung thu sau khi dung thudc chéng ung budu), bénh co tim chuyén hoa
(két hop v&i lidu phap thay thé enzym), suy tim tAm truong (c6 du trit tm thu giam),
suy tim phai do tang huyét 4p dong mach phdi, va rdi loan chirc ning tAm thét do phiu
thuat tim mach bic ciu. Hop chét theo sang ché hoic mudi duge dung clia chung ciing
c6 thé ting cudng kha ning bién dang cdu tric du trit tm thit c6 ich trong ching rdi
loan chtrc nang tdm thét trai do su thiéu mau cuc bd hodc qua tai thé tich hoic ap suét;
vi du, nhdi méu co tim, hién teong chay ngugc man tinh cia van hai 14, hep 16 dong
mach chi man tinh, hoic bénh ting huyét 4p dai tudn hoan man tinh. Bing c4ch lam
giam 4p suat nap tdm thét trai, hop chét nay c6 thé cai thién triéu chting ciia chimg kho
thd va lam giam nguy co phit phdi va suy ho hap. Viéc 1am giam hoic loai bé hién twong
chay ngugc chiic ning cia van hai 14 va/hodc ha dp luc tdm nhi trai co6 thé lam giam
nguy co bi rung tAm nhi kich phét hodc vinh vién, va v6i né lam giam nguy co kéo theo
ctia bién chung huyét khéi tic dong mach bao gdm nhung khong gi6i han & dot quy do
nghén dong mach & ndo. Hop chit hoic mudi duge dung cia ching c6 thé lam giam
murc d0 ndng cda tinh trang thiéu mau cuc bd man tinh di kém véi DCM va do d6 lam
giam nguy co dot t& do tim (Sudden Cardiac Death -SCD) hodc tinh trang tuong tu &
céc bénh nhan c¢6 méy khtt rung tim cdy duéi da (phong ICD theo tan sé va/hodc lap lai)

va/hodc ¢6 nhu cdu vé liéu phap chdng loan nhip c6 thé gay doc. Hop chat hodc mubi

-18-



31864

dugc dung ctia chung ¢6 thé ¢6 loi ich trong viéc 1am gidm hoic loai bo nhu cau vé liéu
phép ddng thoi cling vé6i doc tinh c6 thé kém theo clia chiing, twong tic duoc chit-duge
chét, va/hodc tac dung phu. Hop chit hodc mubi dugc dung ctia ching ¢6 thé 1am giam
X0 nang co tim k& va/hodc 1am chdm qua trinh phat trién, kim gitt, hodc loai bé tinh

trang cung tim that trai va roi loan chlirc nang tdm truong.

Phu thudc vio bénh can duoc diéu tri va tinh trang bénh cua ddi tuong, hop
chét hoic mudi dugc dung ctia ching duge d& xuét trong ddy c6 thé duge st dung qua
dudng miéng, ngoai dudng ti€u hoa ngoai dudng ti€u hoa (vi dy, trong co, trong mang
bung, trong tinh mach, ICV, tiém hodc truyén trong bé, tiém duéi da, hodc thudc céy),
bang céach ciy thude (vi du, nhu khi hop chét dwoc két hop v6i mot thiét bi stent), bang
cach phun x0ng hit, trong mfiii, trong 4m dao, tai truc trang, dudi ludi, hodc duong dung
tai chd va c6 thé dugc tao cong thirc, riéng biét hodc két hop véi nhau, 6 dang ché phém
liéu don vi thich hop chita chit mang dwoc dung, chit phu gia va t4 dugc long khong

doc thong thuong, thich hop ddi véi mdi duong dung.

Trong qua trinh diéu tri hodic phong tinh trang bénh doi hdi su co tAm thit duoc
cai thién ma khong lam giam sy giin tdm truong, mirc lidu thich hop s& thudng nim
trong khoang tir 0,001 dén 100mg trén mdi kg trong lugng bénh nhén trong mdi ngay
c6 thé duge st dung & dang lidu don hodc nhidu liéu. Tt hon 13, muc liéu s& ndm trong
khoang tir 0,01 dén 25mg/kg mdi ngay; tét hon 1a tir khoang 0,05 dén khoang 10 mg/kg
mdi ngay. Mirc lidu thich hop ¢6 thé ndm trong khoang tir 0,01 dén 25 mg/kg mdi ngay,
tir khoang 0,05 dén 10 mg/kg mdi ngay, hoic tir khoang 0,1 dén 5 mg/kg mdi ngay. Nam
trong khoang nay, liéu c6 thé 1a tir 0,005 dén 0,05, tir 0,05 dén 05 hoic tir 0,5 dén 5,0
mg/kg mbi ngay. Pdi véi duong ding qua duong miéng, ché phdm tét hon 1a duoc cung
cép & dang vién nén chira tir 1,0 dén 1000 miligam thanh phén hoat dong, cu thé 1a 1,0,
5,0, 10,0, 15,0, 20,0, 25,0, 50,0, 75,0, 100,0, 150,0, 200,0, 250,0, 300,0, 400,0, 500,0,
600,0, 750,0, 800,0, 900,0, va 1000,0 miligam thanh phan hoat déng dé diéu chinh lidu
theo triéu chimg cho bénh nhan cin dugc diéu tri. Hop chét nay c6 thé dugc st dung

theo lidu trinh tir 1 dén 4 14n mdi ngay, tot hon 1a mdt 14n hodc hai 1in mdi ngay.

Tuy nhién, s€ hiéu rang, muc li€u cu thé va tan suat li€u doi véi bénh nhan cu
thé bat ky c6 thé thay doi va s& phu thudc vao rat nhi€u y€u td bao gdm hoat tinh cua

hop chét cu thé st dung, d6 6n dinh trong chuyén hoa va thoi gian tac dung cua hop
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chat, do tudi, trong luong co thé, dic diém di truyén, gi6i tinh va ché do an cia dbi
tuong, cling nhu ki€u va thoi gian st dung, toc d thai trtr, hdn hop dugc chat, va mic

d6 ning cta tinh trang bénh cu thé ctia ddi twong trai qua didu trj.

Hop chét va ché phim duogc dé xuét trong day c6 thé dugc st dung két hop véi
cac duge chit khac duge st dung trong diéu tri, phong, trc ché hodc cai thién bénh hoic
tinh trang bénh ma cac hop chit duogc dé xuét trong day hitu dung. Céc dugc chét khac
néu trén c6 thé duoc st dung, theo dudng dung va véi lidu sir dung théng thudng, ddng
thoi hodc 14n luot voi hop chét hodc ché phdm dugc dé xuit trong day. Khi hop chét
hodc ché phém duoc dé xuét trong day dugce st dung déng thoi voi mot hodc nhiéu dugc
chit khac, vu tién duge phdm chira duge chit khac nay ngoai hop chét hodc ché phim
duoc dé xuit trong ddy. Theo d6, dugc phdm duoc dé xuat trong ddy chira ching cling
chtra mot hoac nhiéu thanh phﬁn hoat dong hodc tdc nhan diéu tri khac, ngoai hop chét
hodc ché phim dugc dé xuét trong day. T4c nhan hoat dong khéc thich hop bao gbm, vi
du: liéu phéap lam chdm qua trinh phét trién ctia bénh suy tim bang c4ch kich thich kiéu
hocmon than kinh didu hoa giam vé6i tim va nd luc ngin su bién dang cAu trac tim (vi
du, chit tc ché ACE, chit chen thu thé angiotensin (ARB - angiotensin receptor
blocker), chét chen B, chét d6i khéng thu thé aldosteron, hodc chét trc ché endopeptidaza
than kinh); céc liéu phéap cai thién chirc nang tim bang cach kich thich kha ning co tim
(vi du, chat ting luc co co, nhu chét chu van tiét B-adrenalin 1a dobutamin hodc chét uc
ché phosphodiesteraza 12 milrinon); va liéu phép lam giam tién ganh cia tim (vf du,
thude 1oi tiéu, nhu furosemit) hodc hau ganh (thuéc gian mach thudoc nhém bt ky, bao
g0m nhung khéng giéi han & chat chen kénh canxi, chét trc ché phosphodiesteraza, chit
dbi khang thu thé endothelin, chét (¢ ché renin, hoic chét diu bién myosin co tron).
Hop chit hosc mubi duge dung clia ching c6 thé duoc str dung két hop vé6i chit chen
beta (nhom duge chét ¢ tic dung phu da biét do tac dong giam lyc co co) dé mang lai
d6 dung nap ri€ng cia cac do chuén chéit chen beta véi cac lidu dich. Hop chét hoic
mudi duge dung cua chiing cé thé dugc st dung két hop véi tdc nhén cdi thién tdc do
gidn co tim dé diéu tri suy tim tdm truong (hodc HFpEF, bénh co6 161 loan churc nang tam
treong va dy trlt tdm thu gidm). Ty 1€ khéi luong cta hop chit duge dé xuit trong day
v6i thanh phdn hoat dong thir hai c6 thé thay ddi va s& phu thudc vao lidu c6 hidu qua

ctia mai thanh phan. N6i chung, s&€ st dung lieu c6 hiéu qua cua moi thanh phén.
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Vi du thwe hién sang ché

aq: dung dich; BBr3: boron tribromua; BTC: Bis(triclometyl) cacbonat;
CHxCl,: diclometan; CH3CN: axetonitril; CH;OH: metanol; DAST: Dietylaminosulfur
triflorua; DIAD: diisopropyl azodicarboxylat; DIEA: diisopropyl etylamin; DMF:
dimetyl formamit; DMSO: dimetyl sulfoxit; dppf: [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il), phtc v&i  diclometan; DPPA:
Diphenylphosphoryl azit; equiv.: (cac) duwong lugng; EtsN: trimetylamin; Et;O: dietyl
ete; EtOH: etanol; h, hr: gio; HATU: (1-[Bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxit hexaflophosphat); HCI: hydro clorua; H,O: nudc;
K»COs: kali cacbonat; KHSO4: kali bisulfat; KNCO: kali isoxyanat; LDA: lithi
diisopropylamit; mCPBA: axit meta-cloperbenzoic; MgSO4: magie sulfat; mL: mililit;
MW: vi séng (phan tng dugc thuc hién trong binh phan trng vi séng); NaCl: natri clorua;
NaH: natri hydrit; NaHCO3: natri bicacbonat; NaOEt: natri etoxit; NaOH: natri hydroxit;
NaOMe: natri metoxit; NaSOs: natri sulfat; NaxSOs: natri  sulfit; NBS: N-
bromosucxinimit; NFSI: N-flobenzensulfonimit; NH4Cl: amoni clorua; NMP: n-metyl
pyrolidinon; pH: -log [H']; POCIs: phosphoryl triclorua; PPTS: pyridinium p-
toluensulfonat; RP-HPLC: séic ky 1dng ap luc cao pha dao; RT: nhiét do phong; RTx:
thoi gian luu; SFC: sdc ky 16ng siéu t6i han; TEBAC: trietylbenzylamoni clorua; TFA:
axit trifloaxetic; va THF: tetrahydrofuran.

Vi du 1. Quy trinh diéu ché 4-(((1-isopropyl-1H-pyrazol-4-yl)sulfonyl)metyl)-N-
(pyridin-4-yl)piperidin-1-carboxamit

TsCl, Et3N
BocN > BocN
oH DMAP, CH,Cl, OTs

Hop chat 1.1. tert-butyl 4-((tosyloxy)metyl)piperidin-1-carboxylat

Dung dich chtta tert-butyl 4-(hydroxymetyl)piperidin-1-carboxylat (50g,
232,25mmol, 1,00 duong luong), trietylamin (35,2g, 347,86mmol, 1,50 duong lugng),
4-dimetylaminopyridin (2,8g, 22,92mmol, 0,10 dwong lugng) va 4-metylbenzen-1-
sulfonyl clorua (53g, 278,00mmol, 1,20 duong lugng) trong CH>Cl> (500mL) dugc
khudy trong didu kién agon qua dém & nhiét do phong. Chét rén duoc loai riéng bing

cach loc, va dich loc dugc ¢ trong diéu kién ap suét giam. Can thu dugc dugc tinh ché
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bang cot silica gel (Etyl axetat/ete ddu mo = 1/3 9 thé tich/thé tich)) dé tao ra 78g (91%)
14 chét rén mau vang. 'H-NMR (400 MHz, DMSO-d6): 6 7,78 (d, J/=8,4Hz, 2H), 7,48
(d, J/=8,4Hz, 2H), 3,87 (m, 4H), 2,49 (m, 2H), 2,42 (s, 3H), 1,76 (m, 1H), 1,53 (m, 2H),
1,36 (s, 9H), 0,96 (m, 2H) ppm.

HoN™ "NH, BOCNC>—\ NH
BocN 8_4
OTs

KI, CH;0OH

Hop chét 1.2. tert-butyl 4-((carbamimidoylthio)metyl)piperidin-1-carboxylat

Dung dich chira tert-butyl 4-((tosyloxy)metyl)piperidin-1-carboxylat (hop chét
1.1, 11g, 29,77mmol, 1,00 duvong lugng), thiourea (4,5g, 59,13mmol, 2,00 duong lugng)
vakali iodua (2,47¢g, 14,88mmol, 0,50 duwong lugng) trong CH30H (110mL) dugc khudy
qua dém & 70°C trong diéu kién agon. Hon hop phéan tmg dugc lam mét dén nhiét do
phong va co trong diéu kién ap suét giam. San pham thu duoc (15g, thd) duoc sir dung

truc tiép trong phan tng tiép theo ma khong can tinh ché thém.

BocN NH
0 SH

H
NH, -

Hop chét 1.3. tert-butyl 4-(mercaptometyl)piperidin-1-carboxylat

Dung dich chira tert-butyl 4-((carbamimidoylthio)metyl)piperidin-1-carboxylat
(hop chéit 1.2, 15g, 1,00 duong lugng, thd) va natri hydroxit (2,2g, 55,00mmol, 1,00
duong lugng) trong CH;OH/H,0 ty 16 1:2 (thé tich/thé tich) (150mL) duoc khudy trong
2 gidr & 60°C trong didu kién agon. Sau d6, hdn hop phan ting duge 1am mat dén nhiét
do phong. Do pH cda dung dich duoc diéu chinh dén gia tri 7 bang HCl(dung dich) (35 %).
Dung dich thu dugc dugc chiét bing EtOAc (3x50mL) va céc 16p hitu co duge gdp lai.
L6p hitu co duoc rira bing nude mudi (2x50mL). Hon hop duge lam khd trén Na;SOq4
khan, loc va ¢6 trong diu kién ap suit giam. Cin thu dugc duogc tinh ché bang sic ky
silica gel (EtOAc/ete ddu mé = 1:8 (thé tich/thé tich)) dé thu dugc 5,6g (44%) 14 chit
dau mau vang. 'H-NMR (400 MHz, CDCls): 8 4,13 (m, 2H), 2,69 (m, 2H), 2,46 (m,
2H), 1,82 (m, 2H), 1,50 (s, 9H), 1,32 (m,1H), 1,18 (m, 2H) ppm.
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=N
N
BocNC>—\ =~
r_, =l
Xantphos, DIPEA, Pdy(dba)s, 7/
1,4-dioxan

SH

Hop chit 1.4. tert-butyl 4-(((1-isopropyl-1H-pyrazol-4-yl)thio)metyl)piperidin-1-
carboxylat

Dung dich chtra tert-butyl 4-(mercaptometyl)piperidin-1-carboxylat (hgp chat
1.3, 300mg, 1,30mmol, 1,00 duong lugng), Xantphos (123mg, 0,21mmol, 0,20 duong
lugng), Pda(dba);-CHCl3 (144mg, 0,10 duong Iuong), 4-bromo-1(propan-2-yl)-1H-
pyrazol (246mg, 1,30mmol, 1,00 duvong lugng) va N,N-diisopropyletylamin (195mg,
1,51mmol, 1,50 duong luong) trong 1,4-dioxan (SmL) dugc khudy qua dém & 90°C
trong diéu kién agon. Hon hgp phan tmg dugce lam mat dén nhiét d6 phong va co trong
diéu kién 4p suét giam. Cin thu duoc dugce tinh ché bang sic ky silica gel (EtOAc/ete
diu mé = 7:3 (thé tich/thé tich)) dé thu dugc 400mg (thd) chét ddu mau vang. San phim
duogce st dung truc tiép trong bude tiép theo ma khong can tinh ché thém.

BOCNC>_\ <N Oxone BOCN/\:>—\ =N
ST 0135&&

R —

7/ DMF 7/

Hop chét 1.5. tert-butyl 4-(((1-isopropyl-1H-pyrazol-4-yl)sulfonyl)metyl)piperidin-1-
carboxylat

Dung dich chira tert-butyl 4-(((1-isopropyl-1H-pyrazol-4-
yl)thio)metyl)piperidin-1-carboxylat (hop chit 1.4, 400mg, 1,18mmol, 1,00 duong
lugng) va Oxone (2,17g, 3,00 duong luong) trong DMF (10mL) dugc khudy qua dém &
nhiét 4o phong trong didu kién agon. Chét rdn dugc loai riéng bang cach loc, va dich loc
duoc pha lodng bang EtOAc (25mL). Dich loc dugce rira bang H>0 (3x15mL), lam kho
trén Na;SO4 khan, loc, va ¢b trong didu kién ap sudt giam dé thu dugc 200mg (thd) chit
dAu mau vang. San phim duge st dung truc tiép trong budc tiép theo ma khong can tinh

ché thém.
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Oy - Oy
O’S ’S
7/ CH20|2 7/

Hop chét 1.6. 4-(((1-isopropyl-1H-pyrazol-4-yl)sulfonyl)metyl)piperidin

Dung dich chira tert-butyl 4-(((1-isopropyl-1H-pyrazol-4-
yl)sulfonyl)metyl)piperidin-1-carboxylat (hop chét 1.5, 200mg, 0,54mmol, 1,00 duong
luong) trong axit trifloaxetic/CH2Cly (1:1 (thé tich/thé tich), 10mL) dugc khudy trong 2
gido & nhiét do phong trong didu kién agon, va sau d6 dugc ¢ trong didu kién 4p suét
giam dé thu dugc 100mg (thd) chit diu mau vang. San pham dugc st dung truc tiép

trong budc tiép theo ma khong can tinh ché thém.

%ﬁ{ YN @NH QTS

0=
BTC, DIPEA, THF 7/

Hop chét 1. 4-(((1-isopropyl-1H-pyrazol-4-yl)sulfonyl)metyl)-N-(pyridin-4-
yl)piperidin-1-carboxamit

Vao dung dich chtta pyridin-4-amin (34,7mg, 0,368mmol, 1,00 duong luong)
va BTC (43,7mg, 0,40 duong lugng) trong THF (3mL) trong diu kién agon, bd sung
tirng giot N,N-diisopropyletylamin (143mg, 1,11mmol, 3,00 duong lugng) ddng thoi
khudy & 0°C. Dung dich thu dugc duoc khudy trong 20 phut & 0°C trudc khi bd sung
timg giot dung dich chra 4-(((1-isopropyl-1H-pyrazol-4-yl)sulfonyl)metyl)piperidin
(hop chit 1.6, 100mg, 0,37mmol, 1,00 duong lugng) trong THF (1mL) dong thoi khudy
& 0°C. Dung dich thu dwoc duoc khudy trong 1 gid & 0°C trudce khi dap t4t bang cach
bd sung NaxCO3 bao hoa ung dichy (10mL). Dung dich thu dwoc duge chiét biang EtOAc
(2x20mL), va cac 16p hitu co gdp lai dugce cd trong diu kién 4p suét giam. Can duoc
tinh ché bang Prep-HPLC [Cot: X Bridge C18, 19*150 mm, 5 um; Pha dfng A:
Nuéc/10mmol/L. NH4HCO;, Pha dong B: ACN; Tdc dd dong: 30mL/phut; Gradient:
25%B dén 65%B trong 8 phut; Bd cam bién UV UV, 254nm] d thu duoc 8,7mg (6%)
chét rén mau tring. LC-MS (ES, m/z): 392 [M+H]"; '"H-NMR (400 MHz, DMSO-d): &
8,89 (s, 1H), 8,48 (s, 1H), 8,29 (d, J=6,4Hz, 2H), 7,91 (s, 1H), 7,46 (m, 2H), 4,60 (m,

-24-



31864

1H), 4,01 (m, 2H), 3,29 (m, 2H), 2,87 (m, 2H), 2,07 (m, 1H), 1,81 (m, 2H), 1,45 (m,
6H), 1,27 (m, 2H) ppm.

Vi du 2. Quy trinh diéu ché N-(pyridazin-4-yl)-4-(1-((4-
(triflometoxy)phenyl)sulfonyl)xyclopropyl)piperidin-1-carboxamit
— Cl

N
\_7/ — s«j%om:3
HSOOCFg >

N
K,COs, DMF, rt \ 7

Hop chat 2.1. 4-(((4-(triflometoxy)phenyl)thio)metyl)pyridin

Dung dich chita 4-(clometyl)pyridin (625mg, 4,90mmol, 1,00 dwong luong),
K,COs3 (1,35g, 9,70mmol, 2,00 duong lugng) va 4-(triflometoxy)benzen-1-thiol
(950mg, 4,89mmol, 1,00 duong lugng) trong DMF (10mL) dugc khudy qua dém & nhiét
dd phong trong diéu kién agon, va chét rén duogc loai riéng bang céch loc. Dich loc dugc
pha loang bang H20 (30mL), va dung dich thu dugc duge chiét bang EtOAc (3x20mL).
Céc 16p hitu co gdp lai duoc rira bang nudce mudi (2x20mL), 1am kho trén Na»SO4 khan,
loc va coO trong didu kién ap suét giam. Can thu dugc dugc tinh ché trén silica gel

(EtOAc/ete diu mo) dé thu duoge 1,3g (93%) chét dau mau Véhg nhat.

Ny
N - \_/

N/
DCM, rt

Hop chét 2.2. 4-(((4-(triflometoxy)phenyl)sulfonyl)metyl)pyridin

Dung dich chira 4-(((4-(triflometoxy)phenyl)thio)metyl)pyridin (hop chét 2.1,
800mg, 2,80mmol, 1,00 duwong lugng) va mCPBA (1,07g, 6,17mmol, 2,20 duwong lugong)
trong CH2Clz (20mL) duoc khudy trong 2 gio & nhiét do phong trong diéu kién agon.
Dung dich nay sau dé dugc rira bang NaxCO3 bdo hoa (dung dich) (2x20mL) va nude mudi
(20mL). Lép hitu co dugce 1am kho trén NaxSO4 khan, loc va ¢ trong didu kién 4p sut
giam. Cin thu duoc dugce tinh ché trén silica gel (EtOAc/ete ddu mé = 1/1 (thé tich/thé
tich)) dé thu duoc 900mg (96%) chét rdn mau tring. MS (ES, m/z): 318 [M+H]*.
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O Br\/\ ’O
. Osd OCF, Cl Né_é—@—ooa
ND_/ ]
\_7/ Cs,COs, TBAB, DMSO, rt \/

Hop chét 2.3. 4-(1-((4-(triflometoxy)phenyl)sulfonyl)xyclopropyl)pyridin

Dung dich chtra 4-((4-(triflometoxy)phenylsulfonyl)metyl)pyridin (hop chét
2.2, 770mg, 2,43mmol, 1,00 duong lugng), 1-bromo-2-cloetan (1,47g, 10,25mmol, 3,00
duong luong), Cs2COs3 (2,37g, 7,27mmol, 3,00 duong luong) va tetrabutylamoni
bromua (157mg, 0,49mmol, 0,20 duong lugng) trong DMSO (20mL) dugc khudy trong
2 gid' & nhiét d6 phong trong diéu kién agon. Sau d6 phan tng dugc dap t4t bang cach
bd sung H2O (30mL), va duge chiét biang EtOAc (2x30mL). Cac 16p hitu co gop lai
dugc rira bang nude mubi (2x20mL), 1am kho trén NaySO4 khan, loc, va cd trong didu
kién ap sut giam. Can thu dugc dugce tinh ché trén silica gel (EtOAc/ete diu mé = 2/3
(thé tich/thé tich)) dé thu dugc 600mg (72%) chét rin mau vang nhat. MS (ES, m/z):
344 [M+H]"; '"H-NMR (300 MHz, CDCl;): 8 8,51 (d, J=6,0 Hz, 2H), 7,55 (d, J=7,6 Hz,
2H), 7,25 (d, J=7,6 Hz, 2H), 7,13 (d, J=6,0 Hz, 2H), 1,97-2,09 (m, 2H), 1,28-1,34 (m,
2H) ppm.

dioxan, Satm, rt

O @]
__ O\S““Q"OCF3 tOQ, 2(g) 3N HCI _ O\S”‘@OCF;s

Hop chat 2.4. 4-(1-((4-(triflometoxy)phenyl)sulfonyl)xyclopropyl)piperidin

Hon hop chta 4-(1-((4-(triflometoxy)phenyl)sulfonyl)xyclopropyl)pyridin
(hop chit 2.3, 400mg, 1,17mmol, 1,00 duong lugng) va PtO> (80mg) trong HCI
3N/dioxan (10mL) dugc khudy trong 5 gidr & nhiét d6 phong trong 6ng day kin 6ng day
kin dudi ap sult Ha (5 atm). [Luuy: binh phan Gng duge thdi khi bang No) trudce khi
duoc thdi khi bing Hag.] Chét rén duoc loai riéng bang cach loc. Dich loc duge cd trong
didu kién ap suét giam dé thu dugc 400mg (98%) chat ran mau vang nhat. "H-NMR (300
MHz, DMSO-d6): 6 8,08 (d, J=8,1 Hz, 2H), 7,65 (d, J=8,1 Hz, 2H), 3,16 (m, 2H), 2,76
(m, 2H), 2,08 (m, 1H), 1,65 (m, 2H), 1,46 (m, 2H), 1,29 (m, 2H), 1,07 (m, 2H) ppm.
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Hop chit 2. N-(pyridazin-4-yl)-4-(1-((4-(triflometoxy)phenyl)sulfonyl) xyclopropyl)
piperidin-1-carboxamit

Dung dich chtra 4-(1-((4-(triflometoxy)phenyl)sulfonyl)xyclopropyl)piperidin
(hop chit 2.4, 58mg, 0,17mmol, 1,00 duong lugng), phenyl pyridazin-4-ylcarbamat
(5.1, 36mg, 0,17mmol, 1,00 duong lugng) va N-etyl-N-isopropylpropan-2-amin (65mg,
0,50mmol, 3,00 dwong lwong) trong DMSO (1mL) dugc khudy trong 2 gior & 70°C trong
didu kién agon. Sau khi lam mat dén nhiét d6 phong, phan ting duoc dap tit bang cach
bd sung H>O (10mL), va hdn hop thu duge duge chiét bing CH>Cly (3x20mL). Cac 16p
hitu co gbp lai duoc rira bang nude mudi (2x10mL), 1am khd trén khan MgSOs, loc, va
cd trong diéu kién 4p sudt giam. Can thu dugc duge tinh ché bang Prep-HPLC [Cot:
XBridge Prep C18 OBD Cot 19*150mm Sum 13nm; Pha dong A: nuée véi NH4HCO;
10mmol, Pha dong B: ACN; Gradient: 25% B dén 55% B trong 10 phut; Bd cam bién
UV, UV 254 nm] dé thu dugc 32,0mg (41%) chét rin mau tring. MS (ES, m/z): 471
[M+H]*; 'TH-NMR (300 MHz, DMSO0-d6): § 9,23 (d, J=1,8 Hz, 1H), 9,08 (s, 1H), 8,85
(d, J=6,0 Hz, 1H), 8,08 (d, J=8,7 Hz, 2H), 7,72 (dd, J=1,8 Hz, 6,0 Hz, 1H), 7,67 (d, J=8,7
Hz, 1H), 4,03-4,14 (m, 2H), 2,73-2,86 (m, 2H), 1,97-2,08 (m, 1H), 1,41-1,52 (m, 4H),
0,92-1,13 (m, 4H) ppm.

Vi du 3. Quy trinh diéu ché 4-(((2-xyano-4-(triflometyl)phenyl)sulfonyl)-diflometyl)-
N-(pyridazin-4-yl)piperidin-1-carboxamit
O

— Cl )J\SK — S‘<

Ny 7 \
HCI K,CO3, DMF

Hop chéit 3.1. S-(pyridin-4-ylmetyl) etanthioat

Vao hdn hop chira 4-(clometyl)pyridin clohydric (9g, 54,87mmol, 1,'00 duong
lugong) va K»COs (7,6g, 54,99mmol, 1,50 duong lugng) trong DMF (50mL) trong didu
kién agon, bd sung kali thioaxetat (9,38g, 82,13mmol, 1,00 duong lugng) thanh nhiéu
1an & 0°C. Hdn hop thu dugc duoc khudy trong 1 gid & 50 °C trong bdn dau. Sau khi
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lam mat dén nhiét d6 phong, phan Gmg dugc dap tit bing cach bd sung nudce d4 (S00mL).
Dung dich thu dugc dugc chiét bang EtOAc (3x300mL). Cac 16p hitu co gdp lai duoc
ria béng nude mudi (2x500mL), 1am kho trén NaSO4 khan, loc, va cd trong diéu kién

ap suét giam dé thu dugc 9g (98%) chét 16ng mau nau. MS (ES, m/z): 168 [M+H]".

|
1L
Br CF;
> — S CF
N N/ © Pdadbasz, K»COs3, xantphos, Ni\:/>——/ ?

dioxan, MeOH, 85°C

Hop chat 3.2. 4-(((2-bromo-4-(triflometyl)phenyl)thio)metyl)pyridin

Hon hop chira S-(pyridin-4-ylmetyl) etanthioat (hop chat 3.1, 4,75g,
28,40mmol, 1,20 duwong lugng), Pda(dba);-CHCl; (2,94g, 2,84 mmonl, 0,10 duong
lugng), kali cacbonat (9,8g, 70,91mmol, 2,50 duwong luwong), 2-bromo-1-iodo-4-
(triflometyl)benzen (8,3g, 23,65mmol, 1,00 duong luwgng) va Xantphos (3,29g,
5,69mmol, 0,20 dwong luong) trong 1,4-dioxan (50mL) dwoc khudy trong 10 phit &
85°C trong bdn diu trong éng day kin. Sau d6 bd sung ting giot MeOH (9,1g,
284,02mmol, 10,00 duong luong) & 85°C. Hon hop thu duge duge khudy trong 2 gid &
85°C trong bdn diu. Sau khi lam mat dén nhiét do phong, chit rin dugc loai riéng bang
céch loc, va dich loc duge cb trong diéu kién ap suit giam. Cin thu duge duge tinh ché
bing séc ky silica gel (EtOAc/ete ddu moé = 1/1 (thé tich/thé tich)) dé thu dugc 6g (73%)
chét dAu mau nau. MS (ES, m/z): 349 [M+H]", 388 [M+H+CH;CN]".

Br. OBr
Oxone ONI

Ny MeOH, H,0 \_/

Hop chit 3.3. 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)metyl)pyridin

Dung dich chita 4-(((2-bromo-4-(triflometyl)phenyl)thio)metyl)pyridin (hop
chit 3.2, 4,6g, 13,21mmol, 1,00 duong lugng) va Oxone (20,35g, 33,02mmol, 2,5 duong
luong) trong metanol/nude (1:1, S0mL) duoc khudy qua dém & nhiét do phong. Hon
hop dugc hoa tan v§i nude (800mL), va do pH cua dung dich nay dugc didu chinh dén

gia tri 9-10 bang K2CO3(dung dich). Cac chét rén duoc gom lai bang cach loc dé thu dugc
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5g (100%) chit rin mau vang. "H-NMR (400MHz, DMSO-d6, ppm): & 8,53 (d, J=6,0Hz,
2H), 8,40(m, 1H), 7,97 (m, 2H), 7,24-7,25 (d, J=6,0 Hz, 2H), 5,03 (s, 2H).

F
|
Br. Q\S/N‘S/’O Br.
0 Ph™ XY, & ~Ph 08
N
Ny tBUOK, THF </ I

Hop chét 3.4. 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl)pyridin

Vao dung dich chtra 4-(((2-bromo-4-
(triflometyl)phenyl)sulfonyl)metyl)pyridin (hgp chét 3.3, 2,45g, 6,44mmol, 1,00 duong
luong) trong THF (40mL), bd sung ting giot t-BuOK (IM trong THF, 19,4mL,
19,32mmol, 3 dwong luong) & -10°C trong diéu kién agon. Dung dich thu dugc dugc
khudy trong 30 phut & -10°C. Sau d6 bd sung timg giot N-flobenzensulfonimit (5,1g,
16,17mmol, 2,50 dwong lwong) trong THF (5mL) ddng thoi khudy & -10°C. Dung dich
thu dugc duge khudy trong 1 gior & -10°C. Sau d6 phan tmg duge dap tit bang cach bd
sung NH4Clpso hoa (50mL). H8n hop thu duge duge chiét bing EtOAc (3x50mL) va cic
16p hitu co dugc gdp lai. Dung dich nay dugc cd trong diéu kién chan khong. Can thu
dugc dugc tinh ché bang Flash-Prep-HPLC [Cot, C18; pha dong, CH3CN:H20=0:100
ting dén CH3CN:H20=100:0 trong vong 35 phut; B6 cam bién UV, UV 254 nm] dé
thu dugc 1g (37%) chét rin mau vang. MS (ES, m/z): [M+H+CH3CN]+ 458.

Br Br,
0 0
N PtO,, H Ol
— O\S@C& 22 \s@ﬁ;a
Ny ¢ HOAc, TFA HND?(F

Hop chét 3.5. 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl) piperidin

Vio hdn hop chira 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl)-
pyridin (hop chit 3.4, 500mg, 1,20mmol, 1,00 duong lugng) va PtO, (200mg, 40%)
binh phan tng 12 binh 4p suét, bd sung HOAc (6mL) va axit trifloaxetic (6mL). Hon hop
phan Gng dugc thdi khi bing Hag (20 atm) va dung dich nay dwoc khudy trong 2 ngay
& 60°C trong bdn diu. [Luu y: binh phan Gng dwgc thdi khi bang N trude khi dugc
théi khi bing Hagg.] Chét rén duoc loai riéng bang cach loc. Phan chia thit hai ctia PtO,
(200mg, 40%) dugc bd sung vao va dung dich thu dugc duge khudy trong 2 ngay nita &
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60°C trong bdn diu. Chét rén duoc loai riéng b%mg cach loc va dich loc dugc cd trong
didu kién 4p sudt giam dé thu dugc 500mg (thd) chét rén mau ndu. San phdm duoc st

dung truc tiép & budc tiép theo ma khong cAn tinh ché thém.

Br
N )
Br I\Illij\ /@ O
N
o) N A /U\ ) NS CF;
Os N~ O
CFs H N\ =Y

N N £ F

DIEA, DMSO —/ H

Hop chét 3.6. 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl)-N-(pyridazin-4-

I

=z
S\jcnz
-

yl)piperidin-1-carboxamit

Dung dich chta 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl)-
piperidin (hgp chét 3.5, 0,5g, 1,15mmol, 1,00 duong lugng), DIEA (1,5g, 5,75mmol,
5,00 duong lugng) va phenyl pyridazin-4-ylcarbamat (hop chét 5.1, 0,5g, 2,30mmol,
2,00 duong luong) trong DMSO (10mL) duoc khudy trong 3 gid & 70°C trong bon dau
trong diéu kién agon. Hon hop dugc tinh ché truc tiép bang Flash-Prep-HPLC [Cot,
C18; pha dong, CH3CN:H20=0:100 tang dén CH3CN:H20=100:0 trong vong 35 phit;
B6 cam bién UV, UV 254 nm] dé thu duoc 240mg (36%) chét rdn mau nau. MS (ES,
m/z): [M+H]+ 543, [M+H+CH3CN]+ 584.

0 CUuCN, dppf 0sf

o) NS CFy * . 0 ~d CFs
N ) - P
N’ N F Pd,dbas, dioxan N N F

Hop chét 3. 4-(((2-xyano-4-(triflometyl)phenyl)sulfonyl)diflometyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit |
Hon hop chra 4-(((2-bromo-4-(triflometyl)phenyl)sulfonyl)diflometyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit (hgp chét 3.6, 190mg, 0,35mmol, 1,00 dwong
luong), CuCN (125mg, 1,4mmol, 4,00 duong luong), dppf (156mg, 0,28mmol, 0,80
duong luong) va Pdy(dba);CHCl; (145mg, 0,14mmol, 0,40 duong lugng) trong 1,4-
dioxan (10mL) dugc khudy trong 1 gir & 100°C trong bdn du trong didu kién agbn. Sau
khi 1am mat dén nhiét do phong, hdn hop thu duge duge pha loing bang H20 (40mL)
va duge chiét bang EtOAc (2x50mL). Céc 16p hitu co gdp lai dugce rira voi FeSOuvao hoa)

(30mL) va lam kho trén magie sulfat khan. Dung dich nay duoc c6 trong diéu kién chan

-30-



31864

khong, va cin thu duge duoc tinh ché bang Prep-HPLC [Cot, SUNFIRE, 19*150 mm,
5 um; pha dong, Pha dong A: Nu6c/NH4HCO3 10mM, Pha dong B: CH3CN; Tbe dd
dong: 20mL/phut; Gradient: 25-75%B trong 8 phut; Bo cam bién UV, 254nm] d¢ thu
dugc 53,1mg (31%) chét rin mau vang nhat. MS (ES, m/z): [M+H]+ 490, [M+Na]+
512; 'H-NMR (400MHz, DMSO-d6, ppm): 8 9,28 (m, 2H), 8,88 (m, 2H), 8,45 (m, 2H),
7,75 (d, J=3,2Hz, 1H), 4,26 (m, 2H), 2,93-3,04 (m, 3H), 2,05 (m, 2H), 1,51-1,60 (m,
2H), F-NMR (400MHz, DMSO-d6, ppm): 62,107, 104,437.

Vi du 4. Quy trinh diéu ché 4-(((2-(diflometyl)phenyl)sulfonyl)diflometyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

(@) H F F
DAST
Br |\ _ » Br
_ DCM

Hop chét 4.1. 1-bromo-2-(diflometyl)benzen

o Vao dung dich chira 2-bromobenzaldehyt (10,0g, 54,05mmol, 1,00 duong
lugng) trong CH2Clz (100mL) trong didu kién agon, bd sung timng giot DAST (17,4,
107,95mmol, 2,00 duong lugng) d@)ng thoi khqu & 0°C. Dung dich thu duge ‘duqc
khudy trong 3 gi® & nhiét do phong. Sau d6 phan tng dugc dap tit bang céch bd sung
cham va than trong NaHCO3 bz hoa) (200mL). Hon hop thu duge duge chiét bing CH,Cl
(3x100mL) va cac 16p hitu co gdp lai dugc rira bing nudc mubi (150mL), 1am kho trén
natri sulfat khan, loc, va ¢ trong diéu kién ap suit giam. Cian thu duoc dugc tinh ché
bang sic ky silica gel (EtOAc/ete dau mo (1:40)) dé thu dugc 9,0g (80%) chét diu khong
mau. 'H-NMR (CDCI3,400MHz, ppm): & 7,68 (m, 1H), 7,61 (m, 1H), 7,42 (m, 1H),
7,33 (m, 1H), 6,79-7,05 (t, =52 Hz, 1H), YF-NMR (CDCI3, 400MHz, ppm): 5 114,63.

ol F
FF BOC—NC>—/ o e
- 0 S
Pdadbas, K2COs, xantphos, >\._NC>_/
dioxan, MeOH —>7o

Hop chit 4.2. tert-butyl 4-(((2-(diflometyl)phenyl)thio)metyl)piperidin-1-carboxylat

Br

Hon hop chita 1-bromo-2-(diflometyl)benzen (hop chét 4.1, 3,0g, 14,49mmol,
1,00 duong luong), Pdx(dba)s-CHCls (750mg, 0,82mmol, 0,05 dwong luwong), kali
cacbonat (6,04g, 43,70mmol, 3,00 duong lugng), Xantphos (838mg, 1,45mmol, 0,10
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duong lugng) va tert-butyl 4-[(axetylsulfanyl)metyl]piperidin-1-carboxylat (3,96g,
14,48mmol, 1,00 duong lugng) trong 1,4-dioxan (80mL) dugc khudy trong 10 phit &
80°C trong bdn dau trong didu kién agon. Sau d6 bd sung timg giot metanol (4,6g,
143,57mmol, 10,00 duong lugng) & 80°C. Dung dich thu dugc dugc khudy trong 1 gid
& 80°C trong bon dau. Hon hop phan tng duoc lam mat dén nhiét do phong, va sau d6
duoc cb trong didu kién &p suit giam. Can thu dugc duge tinh ché bing sic ky silica gel
(EtOAc/ete dAu mé (1:10)) dé thu dugc 3,0z (58%) chit dau khong mau. 'H-NMR
(400MHz, CDCI3, ppm): 8 7,65 (m, 1H), 7,35-7,48 (m, 3H), 6,97-7,24 (t, J=52 Hz, 1H),
4,10 (m, 2H), 2,83 (m, 2H), 2,66 (m, 2H), 1,57 (m, 2H), 1,45 (s, 9H), 1,16-1,27(m, 3H).

F F
F CPBA "
m
. 09
S CH,Cly S
Boc—N Boc—N

Hop chat 4.3. tert-butyl 4-(((2-(diflometyl)phenyl)sulfonyl)metyl)piperidin-1-

carboxylat '

Vao dung dich chira tert-butyl 4-(((2-(diflometyl)phenyl)thio)metyl)piperidin-
1-carboxylat (hop chat 4.2, 2,0g, 5,60mmol, 1,00 duong lugng) trong CH>Cly (40mL),
bb sung mCPBA (4,8g, 27,82mmol, 4,00 duong lugng) chia thanh nhiéu lan & 0°C. Dung
dich thu duge duoc khudy trong 2 gitr & nhiét 6 phong. Sau d6 phan Gng duoc dép tht
bing cach bd sung NaHCO3(ba0 how) (150mL). Dung dich thu dugc dugc chiét biang
CH,Cl, (3x100mL). Céc 16p hitu co gdp lai dugce rira véi H2O (2x100mL) va nude mudi
(150mL), lam kho trén natri sulfat khan va c6 trong didu kién 4p suit giam. Can thu
duoc duoc tinh ché bing séc ky silica gel (EtOAc/ete ddu mé (1:10)) dé thu duge 800mg
(37%) chit ddu khéng mau. 'H-NMR (400MHz, CDCI3, ppm): & 8,09 (m, 1H), 7,92 (m,
1H),7,79 (m, 1H),7,71 (m, 1H), 7,49-7,70 (t, J=44 Hz, 1H), 4,07 (m, 2H), 3,10 (m, 2H),
2,74 (m, 2H), 2,23 (m, 1H), 1,87 (m, 2H), 1,47 (s, 9H), 1,26 (m, 2H).

F
F O\\ ,fil\ 0 F
F Ph" Y, 4 Ph F
O\\S” > g
BOC_NQ_/ NaHMDS, THF BOC_N/\:>7<F
F
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Hop chét 4.4. tert-butyl 4-(((2-(diflometyl)phenyl)sulfonyl)diflometyl) piperidin-1-
carboxylat

Vao hdn hop chtra tert-butyl 4-(((2-
(diflometyl)phenyl)sulfonyl)metyl)piperidin-1-carboxylat (hop chit 4.3, 800mg,
2,05mmol, 1,00 dwong lugng) va NFSI (3,2g, 5,00 dwong lugng) trong THF (20mL)
trong didu kién agon, bd sung timg giot dung dich chira NaHMDS (2,0M trong THF,
8mL, 8,00 duong lugng) d(‘“)ng thoi khuéy ¢ -78°C. Dung dich thu dugc dugc khuéy
trong 1 gi¢ ¢ -78°C, va sau d6 phan tng duoc dép t4t bang cach bd sung NH4Clibao hoa)
(100mL). Dung dich thu dugc duoc chiét bang EtOAc (3x100mL) va céc 16p hitu co
g6p lai duge ria voi H2O (2x100mL), nuéce mubi (150mL), 1am kho trén natri sulfat
khan va ¢ trong didu kién ap sut giam. Can thu duoc dugc tinh ché bang sic ky silica
gel (BEtOAc/ete ddu mé =1/3 (thé tich/thé tich)) dé thu duge 600mg (69%) chét dau
khong mau. '"H-NMR (400MHz, CDCls): 6 8,006 (m, 2H), 7,90 (m, 1H), 7,74 (m, 1H),
7,26-7,48 (t, J=44 Hz, 1H), 4,26 (m, 2H), 2,76 (m, 3H), 2,07 (m, 2H), 1,61 (m, 2H), 1,47
(s, 9H) ppm, YF-NMR (376 MHz, CDCls): & -106,80, -109,33 ppm..

E F
F F
@) TFA TEA < /O
Osd Osd
Boc—NC>j< M HN/\:>—/<
d F DC g F

Hop chat 4.5. Mudi cta axit 4-(((2-(diflometyl)phenyl)sulfonyl)diflometyl)piperidin
trifloaxetic

Dung dich chua tert-butyl 4-(((2-
(diflometyl)phenyl)sulfonyl)diflometyl)piperidin-1-carboxylat (h¢p chét 4.4, 600mg,
1,41mmol, 1,00 duong luong) va axit trifloaxetic (4mL) trong CH2Clz (4mL) duoc
khudy trong 1 gid & nhiét &6 phong trong didu kién agon. Hon hop thu duroc dugce cd
trong diéu kién ap suat giam dé thu dugc 600mg dang tho cua chét ddu mau nau. San
phim duge st dung truc tiép & budce tiép theo ma khong can tinh ché thém. MS (ES,
m/z): 325 [M+H]*, 367 [M+CH3CN-+H]".

F
F " N N 9 0P
0 N~ N)J\O 0 g
s " o
HN > N N
C>ﬁ< N !
F DIEA, DMSO
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Hop chét 4. 4-(((2-(diflometyl)phenyl)sulfonyl)diflometyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Hon hop chira mudi clua axit 4-(((2-
(diflometyl)phenyl)sulfonyl)diflometyl)piperidin trifloaxetic (hop chit 4.5, 460mg,
1,05mmol, 1,00 duong lugng), DIEA (73 1mg, 5,66mmol, 4,00 duong lugng) va phenyl
pyridazin-4-ylcarbamat (hop chéat 5.1, 609mg, 2,83mmol, 2,00 duong lugng) trong
DMSO (5mL) dugc khudy trong 1 gior & 80°C trong bdn dau trong didu kién agon. Hon
hop phan tng dugc lam mat dén nhiét d6 phong va dugc tinh ché truc tiép bang Flash-
Prep-HPLC [Cot, C18; pha dong, CH3CN:H20=0:100 (thé tich/thé tich) tang dén
CH3CN:H20=100:0 (thé tich/th tich) trong vong 35 phit; Bo cam bién UV, UV 254
nm] dé thu dugc 350mg (75%) chét rin mau tring duc. LC-MS (ES, m/z): 447 [M+H]",
488 [M+CH;CN+H]* ; 'H-NMR (400MHz, CD3OD): § 9,24 (m, 1H), 8,87 (m, 1H),
8,02-8,14 (m, 3H), 7,88 (m, 2H), 7,37-7,64 (t, J=56 Hz, 1H), 4,34 (m, 2H), 2,91-3,13
(m, 3H), 2,18 (m, 2H), 1,74 (m, 2H) ppm.
Vi du 5. Quy trinh diéu ché 4-(diflo((3-flophenyl)sulfonyl)metyl)-N-(pyridazin-4-

yl)piperidin-1-carboxamit

NH 0. _0  Pyridin H

X 2 N 0]
- T - Y
N~ Cl THF/CH,CN N 0O

Hop chit 5.1. Phenyl pyridazin-4-ylcarbamat

Vao hdn dich chira 4-aminopyridazin (1,00g, 10,51mmol) trong hdn hop ty 18
1:1 cia THF (10mL) va axetonitril (10mL) & 0°C, bd sung pyridin (1,03mL,
12,62mmol), sau dé bd sung timg giot phenyl cloroformat (1,58mL, 12;62mn101) trong
khoang thoi gian 10 phat. Hon hop phan tng dugce khudy trong 2 gid trong khi dé 4m
dén nhiét do phong. Chét két tha dugc tich bang cach loc va lam kho trong 1 gid trong
didu kién 4p suét cao dé thu dugc san phim mong mudn 13 bot mau trang duc (0,923g,
41%). LC-MS (ES, m/z): 216 [M+H]"; 'H-NMR (400 MHz, CDCl3): § 11,00 (br, s,,
1H), 9,25 (d, J = 1,96 Hz, 1H), 9,03 (d, J = 5,87 Hz, 1H), 7,76 (dd, J = 5,87, 2,74 Hz,
1H), 7,38 - 7,51 (m, 2H), 7,19 - 7,35 (m, 3H) ppm.
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Hop chét 5.2. tert-butyl 4-(((3-flophenyl)-13 -sulfanyl)metyl)piperidin- 1-carboxylat

Vao dung dich chtra tert-butyl 4-(bromometyl)piperidin-1-carboxylat (I0,0g,
35,94mmol) trong DMF (100mL), b6 sung kali cacbonat (7,45g, 53,90mmol), sau d6 1a
3-flothiophenol (3,20mL, 37,87mmol). Hon hop phéan tng dugce khudy & nhiét d6 phong
trong 24 gid. Hon hop phan tng duge pha loang bang H20, va chiét véi EtOAc. Lép
hitu co duoc rira béng H,0, NaCl bdo hoa, 1am khé trén NaxSOs, loc va c¢6. Thu dugce
san pham mong mudn 1 chét dau trong (11,8g) va dugc sit dung ma khong can tinh ché.

LC-MS (ES, m/z): 324 [M-HJ-.

O O

>LO/U\ I\O\/g F Oxone >LO/U\ I\OVO\\S:,O F
Hop chét 5.3. tert-butyl 4-(((3-flophenyl)sulfonyl)metyl)piperidin-1-carboxylat

Vao dung dich chira tert-butyl 4-(((3-flophenyl)-13-sulfanyl)metyl)piperidin-1-
carboxylat (hop chit 5.2, 11,8g) trong DMF (110mL), bd sung Oxone (66,4,
107,9mmol). Hén hop phan tng duoc khudy & nhiét do phong trong 18 gio. Hon hop
phan tng dugc pha loang bang H0, va chiét vao trong EtOAc. Lop hitu co dugce rira
béng NaOH 0,5N, NaCl bdo hoa, 1am kho béng NazS0s, loc va ¢d. Can thu dugce duoc
tinh ché bang phép sac ky nhanh (20% - 40% EtOAc trong hexan) dé thu duoc san phdm
mong mudn 13 chat rin mau tring (7,48g, 56% trong hai budc). LC-MS (ES, m/z): 302
[M-56+H]*; 'TH-NMR (400 MHz, CDCl3): & 7,72 (d, J = 7,83 Hz, 1H), 7,54 - 7,65 (m,
2H), 7,37 (td, J = 8,22, 2,74 Hz, 1H), 3,97 - 4,20 (m, 2H), 3,02 (d, J = 6,26 Hz, 2H),
2,74 (m, 2H), 2,13 - 2,26 (m, 1H), 1,89 — 1,86 (m, 2H), 1,44 (s, 9 H), 1,19 - 1,33 (m,
2H) ppm.
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ii. NaHMDS

Hop chit 5.4. tert-butyl 4-(diflo((3-flophenyl)sulfonyl)metyl)piperidin-1-carboxylat

Vao dung dich chta tert-butyl 4-(((3-flophenyl)sulfonyl)metyl)piperidin-1-
carboxylat (hop chit 5.3, 1,00g, 2,80mmol) va N-flobenzen sulfinimit (3,50g,
11,1mmol) trong THF kho (50mL) & -78°C trong diéu kién nito, bd sung timg giot LDA
(2,0M trong THF, 3,5mL, 3,50mmol)). Hdn hop phén tmg dugc khudy trong 25 phut &
-78°C. Phén chia th& hai cia LDA (2,0M trong THF, 2,0mL, 2,00mmol) dugc bd sung
tirng giot vao, va hdn hop phan tmg duge khudy & -78°C trong 40 phit. NaHMDS (1,0M
trong THF, 7,0mL, 7,00mmol) dugc bd sung tir tir vao va hdn hop phan (mg dugc khudy
& -78°C trong 1,5 gio. Hexan (150mL) dugc bd sung vao hdn hop phan ung, va chat két
tia dugc loai béng cach loc. Dich loc duoc rira béng NaHC03 bdo hoa, NaCl bdo hoa,
lam kho bang NaySOu, loc va ¢. Cin thu duge dugc tinh ché bang phép sic ky nhanh
(0 —20% EtOAc trong hexan) dé thu duoc san phdm mong mudn 13 chét rdn mau tring
(0,6g, 54%). LC-MS (ES, m/z): 338 [M-56+H]*; 'TH-NMR (400 MHz, CDCl;): § 7,77
(d, J=7,83 Hz, 1H), 7,65 - 7,70 (m, 1H), 7,62 (m, 1H), 7,46 (m, 1H), 4,25 (br, s,, 2H),
2,60 - 2,87 (m, 3H), 2,07 (d, J= 13,30 Hz, 2H), 1,55 - 1,67 (m, 2H), 1,46 (s, 9H) ppm.

O 1. HCI 4N Dioxan
>LOJJ\ 2. NaHCO;s 5%, EtOH

Hop chét 5.5. 4-(diflo((3-flophenyl)sulfonyl)metyl)piperidin

Vao dung dich chira tert-butyl 4-(diflo((3-flophenyl)sulfonyl)metyl)piperidin-
1-carboxylat (hop chit 5.4, 8,0g, 20,35mmol) trong dioxan (30mL), bd sung HCI
4N/dioxan (30mL). Hon hop phan ting dugc khudy ¢ nhiét d6 phong trong 1 gid, va sau
dé duogc ¢6. Can thu duge dugc hoa tan trong EtOH (30mL) va 150mL NaHCOs 5%
trong nghién ctru duoc bd sung vao. Chét rin vun duoc khudy & nhiét do phong trong
30 phit. Chét rin dugc loc, rira bang nuée va lam kho dé thu dwoc san pham mong mudn
13 chét rin mau tring dugc st dung ma khéng can tinh ché thém (4,68g). LC-MS (ES,
m/z): 294 [M+H]".
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Hop chét 5. 4-(diflo((3-flophenyl)sulfonyl)metyl)-N-(pyridazin-4-yl)piperidin-1-
carboxamit

Vao dung dich chtra 4-(diflo((3-flophenyl)sulfonyl)metyl)piperidin (hop chét
5.5, 4,68g, 15,95mmol) va 1-phenyl-3-(pyridazin-4-yl)urea (3,50g, 16,27mmol) trong
axetonitril (50mL), bd sung trietylamin (31,9mmol, 3,22g) trong éng day kin. Hon hop
phan Gng dugc gia nhiét & 60°C trong 2 gio ding sau man chéng nd. Cin thu dugc dugce
tinh ché bing phép sic ky nhanh (0-7% (thé tich/thé tich) MeOH/DCM) dé thu duge san
pham mong mudn 12 chét rin mau tring (6,2g). LC-MS (ES, m/z): 415 [M+H]"; 'H
NMR (400 MHz, CD3;0D): 8 9,23 (dd, J=2,7, 0,8 Hz, 1H), 8,80-8,94 (m, 1H), 7,82-7,96
(m, 2H), 7,70-7,80 (m, 2H), 7,58-7,68 (m, 1H), 4,32 (d, J=14,1 Hz, 2H), 3,03 (t, J=12,3
Hz, 2H), 2,83-2,97 (m, 1H), 2,16 (d, J=12,9 Hz, 2H), 1,63-1,78 (m, 2H) ppm.
Vi du 6. Quy trinh diéu ché 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(pyridazin-4-

yl)piperidin-1-carboxamit

\//

S\@/F -78 °C, THE S\@/F

Hop chét 6.1. tert-butyl 4-(1-((3-flophenyl)sulfonyl)etyl)piperidin- l-cafboxylat

0 0
>|\O/U\I\O\S o CHyl, LDA >LO)J\N o0 0O

Vao dung dich chira tert-butyl 4-(((3-flophenyl)sulfonyl)metyl)piperidin-1-
carboxylat (hop chét 5.3, 0,10g, 0,279mmol) trong THF kho (1mL) & -78°C, bd sung
LDA (2,0M trong THF, 0,168mL, 0,336mmol). Hdn hop phan tmg duoc khudy & -78°C
trong diéu kién nito trong 15 phut trude khi metyl iodua (0,017mL, 0,279mmol) dugc
bd sung vao. Hén hgp phan tng dugc khudy trong 18 gid trong khi dé 4m dén nhiét do
phong. Hon hop phan tng dugc pha loang bing H2O va chiét vao trong EtOAc. ’Lép
hitu co dugc 1am kho bing Na»SOq, loc va cd. Can thu duge dugc tinh ché bang phép
sic ky nhanh (20% EtOAc trong hexan) dé thu duoc san phdm mong mubdn 13 chit dau
khong mau (0,103g, 98%). LC-MS (ES, m/z): 316 [M-56+H]"; "H-NMR (400 MHz,
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CDCl3): 6 7,66 - 7,71 (m, 1H), 7,53 - 7,62 (m, 2H), 7,33 - 7,40 (m, 2H), 3,98 - 4,33 (m,
2H), 3,00 — 2,94 (m, 1H), 2,63 - 2,80 (m, 2H), 2,44 —2,37 (m, 1H), 1,96 — 1,92 (m, 1H),
1,45 (s, 9H), 1,23 - 1,42 (m, 2H), 1,20 (d, J=17,04 Hz, 3H) ppm.

XJLQ\(\\S” F @( @ S o
\©/ LDA, THF, -78 °C ©§<

Hop chét 6.2. tert-butyl 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin-1 -carboxylat

Vao dung dich chira tert-butyl 4-(1-((3-flophenyl)sulfonyl)etyl)piperidin-1-
carboxylat (hop chét 6.1, 0,103g, 0,277mmol) trong THF kho (1mL) & -78°C, bd sung
LDA (2,0M trong THF, 0,173mL, 0,346mmol). Hon hop phan (g dugc khudy & -78°C
trong 15 phut trugce khi N-flobenzen sulfinimit (0,087g, 0,277mmol) dugc bd sung vao.
Hoén hop phan tng duge Kkhudy trong 2 gio & -78°C. Phén chia tht hai chira ca LDA
(2,0M trong THF, 0,173mL, 0,346mmol) va N-flobenzen sulfinimit (0,087g,
0,277mmol) duge bd sung vao, va hdn hop phan tmg dugce khudy tiép trong 30 phit & -
78°C. Hon hop phan {ng dugc pha lodng bang H,0, dé 4m dén nhiét do phong va chiét
vao trong EtOAc. Ldp httu co duge lam kho béng NazSO04, loc va ¢6. Can thu dugc dugce
tinh ché bang phép sic ky nhanh (20% EtOAc trong hexan dé thu duoc san pham mong
mudn 1a chit dau khong mau (0,028g, 26%). LC-MS (ES, m/z): 334 [M-56+H]"; 'H-
NMR (400 MHz, CDCI3): & 7,74 — 7,72 (m, 1H), 7,54 - 7,67 (m, 2H), 7,42 (ddt, J =
8,27, 6,99, 1,37, 1,37 Hz, 1H), 4,30 — 4,15 (m, 2H), 2,77 — 2,64 (m, 3H), 2,40 - 2,53 (m,
1H), 2,21 — 2,17 (m, 1H), 1,81 — 1,78 (m, 2H), 1,48 - 1,58 (m, 3H), 1,46 (s, 9H) ppm.

1. TFA, CH,CL

>L O ,
O/U\N 0 O 2. MP-CaCbOHat, EtOH HN 0 O
\ 7/ = \//
S F S F
XY o

Hop chét 6.3. 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin
Vao dung dich chira tert-butyl 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin-
1-carboxylat (hop chét 6.2, 0,046g, 0,119mmol) trong CH>Cly (1mL), bd sung TFA

(0,20mL). Hon hgp phan tng dugc khudy & nhiét d6 phong trong 18 gid, va sau d6 duge
¢6. Can thu duoc dugce hoa tan trong EtOH (1mL) va MP-cacbonat (0,376g, 1,19mmol)
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dugc bd sung vao. Hdn hop phéan ting dugc khudy trong 30 phut & nhiét do phong. Chét
rén dugc loai béng cach loc va dich loc dugc co dé thu duoc san phém mong mudn 14
chat ddu khong mau dugc sit dung ma khong can tinh ché thém (0,026g, 75%). LC-MS
(ES, m/z): 290 [M+H]".

Hi QL Tach SFC bétdéi ~ HN AP oy QP
S F - S F oy S F

Hop chét 6.3a. (R)-4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin va Hop chét 6.3b.
(S)-4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin
Céc  chat  ddbng  phan  d6i  anh  cia  4-(1-flo-1-((3-

flophenyl)sulfonyl)etyl)piperidin (hop chét 6.3, 1,89g) duoc tach bang cach st dung
Prep-SFC (Cot: Phenomenex Lux® 3u Celloluse-2, 4,6%100mm, 3um; Pha dong A:CO,
Pha déng B: EtOH (DEA 0,1%) gradient 10% dén 50% trong 4,0 phut, gitt 2,0 phit &
mtc 50%; Tdc d6 dong: 150mL/phut; 220 nm) d& thu duge RTy = 2,16 phat (hop chat
6.3a, 0,938g, 98%) 1a chét rén mau tring va RT,- = 2,75 phut (hop chit 6.3b, 0,948¢,

98%) 1a chét rin mau tréng.

S F -
7 N\ >\‘
DIEA, DMSO, 80 °C N, NH F
=

Hop chit 6. Mudi cta axit 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit trifloaxetic |

Vao dung dich chira 4-(1-ﬂ0-1-((3-ﬂophenyl)sulfoﬁyl)etyl)piperidin (hop chét
6.3, 0,026g, 0,089mmol) trong DMSO (1mL), bd sung phenyl pyridazin¥4-ylcarbamat
(hop chét 5.1, 0,028g, 0,132mmol), sau d6 1a DIEA (0,055mL, 0,309mmol). Hon hop
phéan tung dugc nhing vao trong bdn diu da dugc gia nhiét dén 80°C va dugc khudy
trong 2 gid. Hon hop phan tmg dugc lam mat dén nhiét do phong va dugc pha lodng
bing EtOAc va H,O. Hai 16p dugc tach. Lop hitu co dugce 1am khd bang NaaSOq, loc va
¢d. Cin thu duge duge tinh ché bing sic ky 1éng dp luc cao pha déo (0 - 90% (thé
tich/thé tich) CH3CN trong H20 (ca hai chita TFA 0,1%)) dé thu dugc san phdm mong
mudn 13 chit rin mau tring (0,015g, 42%). LC-MS- (ES, m/z): 411 [M+H]"; 'TH-NMR
(400 MHz, CDCl3): 8 10,55 (s, 1H), 9,60 (d, J = 1,96 Hz, 1H), 8,77 (d, ] = 7,04 Hz, 1H),
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8,67 (dd, T = 6,85, 2,15 Hz, 1H), 7,74 (d,J = 7,43 Hz, 1H), 7,56 - 7,67 (m, 2H), 7,43 (td,
T=8,12,2,15 Hz, 1H), 4,49 (t,J = 12,91 Hz, 2H), 2,96 (br, s,, 2H), 2,55 - 2,68 (m, 1H),
2,33 (d, J=12,91 Hz, 1H), 1,96 (d, J=13,30 Hz, 1H), 1,42 - 1,59 (m, 5H) ppm.

Vi du 7. Quy trinh didu ché 4-(2-((3-flophenyl)sulfonyl)propan-2-y1)-N-(pyridazin-4-

yl)piperidin-1-carboxamit

ST !

OJ\’\O\S 0 CHal, NaHMDS o/U\N o0 0O

\ /7 ) \ //
S\©/F -78°C, THF S

Hop chét 7.1. tert-butyl 4-(2-((3-flophenyl)sulfonyl)propan-2-yl)piperidin-1-carboxylat

Hop chit 7.1 duoc diéu ché theo cach twong tu nhu hop chét 6.1 ngoai trir viéc
thay thé natri bis(trimetylsilyl)amit cho LDA va viéc st dung 3,5 duong luong metyl
iodua dé thu dugc san phidm mong mudn 1a chét rin mau trang (1,8g, 83%) duoc sir

dung ma khéng can tinh ché trong phan tng tiép theo.

>L )OL 1. HCI 4N Dioxan

0" N oo 2. NaHCO; 5%, EtOH HN oo
\\ 7/ B> \ 7/
S\©/F SOF

Hop chét 7.2. 4-(2-((3-flophenyl)sulfonyl)propan-2-yl)piperidin

Hop chit 7.2 duge diéu ché theo cach twong tw nhu hop chét 5.5 dé thu dugc

san pham mong mudn dugc st dung ma khdng can tinh ché trong phan tng ti€p theo.

-
Y i
HN Q0 N O 0uf
S F - Q Ss
\©/ ACN/TEA, 60 °C i:\>‘ >"‘<i>$
N NH

Hop chét 7. 4-(2-((3-flophenyl)sulfonyl)propan-2-yl)-N-(pyridazin-4-yl)piperidin-1-

carboxamit

Hop chét 7 dugc diéu ché theo cach twong tw nhu hop chét 5 dé thu dugc san
phim mong muén 13 chit rin mau tring (0,56g, 72%). LC-MS (ES, m/z): 407 [M+H]";
TH-NMR (400MHz, DMSO-d6, ppm): ™ 9,28 (s, 1H), 9,17 (s, 1H), 8,88 (d, ] = 6,0 Hz,
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1H), 7,78 - 7,66 (m, SH), 4,23 - 4,20 (m, 2H), 2,83 - 2,77 (m, 2H), 2,08 - 1,94 (m, 3H),
1,40 - 1,37 (m, 2H), 1,19 (s, 6H) ppm.

Vi du 8. Quy trinh diéu ché 4-(1-flo-1-((4-(triflometyl)phenyl)sulfonyl)etyl)-N-

(isoxazol-3-yl)piperidin-1-carboxamit

0 | 0

~S NaHCO3, Na,SO .S
CI’ a 3, NapoU3 > *NaO
H,O
CF CF

Hop chét 8.1. Natri 4-(triflometyl)benzensulfinat

3

Vao dung dich chtra 4-(triflometyl)benzensulfonyl clorua (0,424g, 1,73mmol)
trong H2O (2,5mL), bd sung NaHCOs3 (0,291g, 3,46mmol) va Na,SOs3 (0,437g,
3,46mmol). Hén hop phan tmg duge nhang vao trong bdn dau da dugc gia nhiét dén
80°C va duoc khudy trong 3 gio. Hon hop phan ing dugce lam mat dén nhiét do phong
Vévduqc co trong diéu kién &p sudt giam. Can thu dugc dugce tao hdn dich trong EtOH
(5mL) va chét rn duoc loai riéng b?mg cach loc. Dich loc duogc cd trong diéu kién ap
suit giam dé thu dugc san phim mong mudn 13 chét rin mau tring duoc st dung ma

khong can tinh ché thém (0,40g, 99%). LC-MS (ES, m/z): 232 [M+H]".

0

/S O
*NaO
0 \©\ >L PN
>L CF; 0" N Q.0
O P =

\ 7/

A Y
Br K,CO3, DMF \©\
“CF

Hop Achét 8.2. tert-butyl 4-(((4-(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-

3

carboxylat

Vao dung dich chtra tert-butyl 4-(((4-
(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-carboxylat (hop chét 8.1, 0,40g,
1,79mmol) trong DMF (10mL), bd sung K2COs (0,495g, 3,58mmol) va tert-butyl 4-
(bromometyl)piperidin-1-carboxylat (0,499¢, 1,79mmol). Hon hop phén img dugc
nhing vao trong bdn dau di duge gia nhiét dén 80°C va dugc khudy trong 3 gio. Hon
hop phéan tng nay sau do dugc khudy qua dém trong khi dé mat dén nhiét do phong.
Chét rén duogc loai riéng bang cach loc. Dich loc dugc pha lodng bang EtOAc (15mL)
va HyO (10mL) va hai 16p dugc tach. Lép hitu co dugce lam kho bang Na,SO4, loc va
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6. Can thu duogc duoc tinh ché bing phép sic ky nhanh (20% EtOAc trong hexan daé
thu duoc san phAm mong mudn 14 chit dau khong mau (0,21g, 73%), LC-MS (ES,
m/z): 222 [M-56+H]*; IH-NMR (400 MHz, CDCls): 6 8,09 (d, J=8,07 Hz, 2H), 7,88
(d, J=8,19 Hz, 2H), 4,10 (d, J=13,69 Hz, 2H), 3,05 (d, J=6,36 Hz, 2H), 2,77 (t, ]=12,72
Hz, 2H), 2,24 (br, s,, 1H), 1,92 (d, J=12,23 Hz, 2H), 1,47 (s, 9H), 1,22-1,38 (m, 2H)

0 [': O
o \\\:N\//S// o
S L CTee ) LA
\ 7/ - N

Hop chét 8.3. tert-butyl 4-(flo((4-(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-
carboxylat |

_ Vao dung dich chira tert-butyl 4-(((4-
(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-carboxylat (hop chét 8.2, 0,207g, |
0,508mmol) trong THF (3mL) & -78°C, bd sung LDA (2,0M trong THF, 0,279mL,
0,559mmol). Hdn hop phéan tng duoc khudy trong 25 phut trude khi NFSI (0,241g,
0,762mmol) dugc bd sung vao. Hon hop phan tng dugc khudy trong 4 gior & -78°C,
sau d6 dugc pha lodng bang EtOAc (SmL) va dé 4m dén nhiét d6 phong. Hon hop
phan ng dugc pha lodng bang H>O (5SmL) va hai 16p duoc tach. Lép hitu co duoc 1am
kho béng NazS0s4, loc va sau do6 ¢6. Céan thu dugc dugce tinh ché béng phép sdc ey
nhanh (20% EtOAc trong hexan dé thu dugc san phdm mong muén 1a chit ddu khong
mau (0,16g, 21%) dugc st dung truc tiép trong phan tmg tiép theo. LC-MS (ES, m/z):
370 [M-56+H]".

0" N Q‘s’p LDA, CHal o” N Q\ép
Q" Q
F
CF CF

Hop chat 8.4. tert-butyl 4-(1-flo-1-((4-(triflometyl)phenyl)sulfonyl)etyl)piperidin-1-

carboxylat
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Vao dung dich chira tert-butyl 4-(((4-
(triflometyl)phenyl)sulfonyl)metyl)piperidin-1-carboxylat (hop chit 8.3, 0,160g,
0,377mmol) trong THF (3mL) & -78°C, bd sung LDA (2,0M trong THF, 0,235mL,
0,471mmol). Hon hop phan ting duge khudy trong 20 phit trude khi iodometan
(0,094g, 0,659mmol) duoc bd sung vao. Hdn hop phan tng dugc pha lodng bing
EtOAc (6mL) va H,O (2mL) va dé 4m dén nhiét do phong. Hai 16p dugc tach va 16p
httu co duge lam kho béng NazSO0y4, loc va sau d6 ¢d. Can thu dugce dugc tinh ché b%mg
phép séic ky nhanh (20% (thé tich/thé tich) EtOAc trong hexan d8 thu duogc san pham
mong mudn 1 chit ddu khong mau (0,09g, 55%), duoc st dung truc tiép trong phan

ting tiép theo. LC-MS (ES, m/z): 384 [M-56+H]".

>L j\ 1. TFA, CHyCl " oo
() h@; /o) 2. MP-cacbonat, EtOH %‘é’/
\\ /,
> } TL
F
F \©\ CF
CF

Hop chit 8.5. 4-(1-ﬂ0-1-((4-(triﬂofnetyl)phenyl)sulfonyl)etyl)piperidin

Hop chét 8.5 duoc didu ché theo cach twong tu nhu hop chét 6.3 dé thu dugc

san pham mong muén duge st dung ma khong can tinh ché trong phan tng tiép theo.

H
Na N O,
/NS
HN Q.0 O\J \(f)f \© o
g 0 S CF
S o 3
- o 3K
F DIEA, DMSO, 80 °C QNH F

3

Hop chiét 8. 4-(1-flo-1-((4-(triflometyl)phenyl)sulfonyl)etyl)-N-(isoxazol-3-
yl)piperidin-1-carboxamit _

Hop chét 8 dugc didu ché theo cach twong tw nhu hop chét 6 dé thu dugc san
phdm mong mudn 1a chit rin mau tring (0,010g, 33%), LC-MS (ES, m/z): 450,1
[M+H]"; 'H NMR (400 MHz, CDCls): 6 8,41 (s, 1H), 8,16 (s, 1H), 8,00 (d, J=7,95 Hz,
2H), 7,80 (d, J=8,19 Hz, 2H), 6,92 (s, 1H), 4,16-4,30 (m, 2H), 2,83-2,95 (m, 2H), 2,51-
2,61 (m, 1H), 2,25 (d, J=13,00 Hz, 1H), 1,86 (d, J=12,96 Hz, 1H), 1,35-1,54 (m, 5H)
ppm.
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Vi du 9. Quy trinh didu ché 4-(1-flo-1-((6-metoxypyridin-3-yl)sulfonyl)etyl)-N-

(pyridazin-4-yl)piperidin- 1-carboxamit

o O
— \
>\—N
> Pd,dbas, K»COs, xantphos,
dioxan, MeOH

% >\._NC>_/S{_N/)_O\

Hop chit 9.1. tert-butyl 4-(((6-metoxypyridin-3-yl)thio)metyl)piperidin-1-carboxylat

Hop chat 9.1 dugc diéu ché theo cach tuong tu nhu hop chét 4.2 dé thu duoc
san phAm mong mudn 12 chat ran mau vang (1,78g, 48%). 'H NMR (400 MHz, CDCls)
5 8,17 — 8,23 (dd, J=2,4, 0,7Hz, 1H), 7,59 — 7,67 (dd, J=8,6, 2,5Hz, 1H), 6,68 — 6,75
(dd, J=8,6, 0,7Hz, 1H), 4,05 — 4,15 (m, 2H), 3,94 (s, 3H), 2,59 — 2,75 (m, 4H), 1,76 -
1,87 (m, 2H), 1,50 — 1,64 (m, 1H), 1,42 — 1,48 (s, 9H), 1,06 — 1,21 (m, 2H) ppm.

Hop chit 9.2. tert-butyl 4-(((6-metoxypyridin-3-yl)sulfonyl)metyl)piperidin-1-
carboxylat |

Hop chét 9.2 dugc diu ché theo cach twong tu nhu hop chét 4.3 dé thu duogc
san phdm mong mudn 12 chit rén mau tring (0,20g, 81%). '"H NMR (400 MHz, CDCls)
d ppm 8,63 — 8,70 (d, J=2,5Hz, 1H), 7,91 — 8,04 (dd, J=8,8, 2,6Hz, 1H), 6,79 — 6,89 (d,
J=8,8Hz, 1H), 3,97 — 4,11 (m, 5H), 2,94 — 3,02 (d, J=6,3Hz, 2H), 2,63 — 2,79 (m, 2H),
2,08 —2,22 (m, 1H), 1,72 — 1,91 (m, 2H), 1,41 (s, 9H), 1,15 — 1,34 (m, 2H) ppm.

Hop chit 9.3. tert-butyl 4-(flo((6-metoxypyridin-3-yl)sulfonyl)metyl)piperidin-1-

carboxylat
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Vao dung dich chtra tert-butyl 4-[(6-metoxypyridin-3-
sulfonyl)metyl]piperidin-1-carboxylat (hop chit 9.2, 1,00g, 2,70mmol) trong THF
(10mL) & -78°C, bd sung timng giot NaHMDS (2,0M trong THF, 1,4mL, 0,700mmol)
sau d6 bd sung ting giot dung dich NFSI (840mg, 2,66mmol) trong THF (SmL). Dung
dich thu dugc dugc khudy trong 2 gi® trong khi dé 4m dén nhiét d6 phong. Dung dich
thu dugc duge pha lodng bang hexan (100mL), va chit rin duoc loai riéng bing cach
loc. Dich loc dugc rira béng NaCl bao hoa (50mL), 1am kho trén Na;SO4 khan, va dugc
¢6. Ciin thu dugc duoc tinh ché bing séc ky silica gel (EtOAc/ete ddu mo (1:10-1:5 (thé
tich/thé tich))) d& thu dwoc san phim mong mudn 13 chit rin mau tring duc (0,75g,
72%). LC-MS (ES, m/z): 288,9 [M-56+H]".

%’O%ND% ‘Q‘ T3HF a78 °C % >'N/\:>_ﬁ4<\:/f

Hop chét 9.4. tert-butyl 4-(1-flo-1-((6-metoxypyridin-3-yl)sulfonyl)etyl)piperidin-1-
carboxylat

Vao dung dich chtra tert-butyl 4-[flo(6-metoxypyridin-3-
sulfonyl)metyl]piperidin-1-carboxylat (hop chat 9.3, 0,700g, 1,80mmol) trong THF
(15mL) & -78°C, bd sung NaHMDS (2,0M trong THF, 1mL, 2,00mmol) sau d6 bé sung
timg giot iodometan (0,282g, 1,98mmol). Dung dich thu dugc duge khudy trong 2 gio
trong khi dé 4m dén nhiét do phong. Sau d6 phan tng dugce dép t&t bang cach bd sung
b0 hoa NH4Cldung dich) (40mL). Dung dich thu dugc duge chiét bang EtOAc (3x10mL)
va céc 16p hitu co gdp lai dugce rira véi NaCl béo hoa (50mL), lam kho trén NaxSOq, loc
va ¢0. Cin thu dugc dugc tinh ché béng cdt silica gel voi (EtOAc/ete dau mé (1:10-1:5
(thé tich/thé tich))) dé thu dwgc san phidm mong mudn 1a chit dau mau vang (0,600g,
83%). 'H NMR (300 MHz, DMSO-d6) § 8,64 (d, J=2,7Hz, 1H), 8,10 (dd, J=8,7, 1,5Hz,
1H), 7,10 (d, J=8,7Hz, 1H), 4,03 (m, 2H), 3,99 (s, 3H), 2,71 (s, 1H), 2,32 (m, 1H), 2,02
(m, 1H), 1,62 (m, 1H), 1,52 (d, J=22,8Hz, 1H), 1,40 (s, 9H), 1,24-1,39 (m, SH) ppm.

Os
%yND_ﬁ‘@io 1,4-dioxan "~ m@—
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Hop chat 9.5. 5-(1-flo-1-(piperidin-4-yl)etylsulfonyl)-2-metoxypyridin clohydric

Vao dung dich chtra tert-butyl  4-[1-flo-1-(6-metoxypyridin-3-
sulfonyl)etyl]piperidin-1-carboxylat (hop chat 9.4, 0,600g, 1,49mmol) trong 1,4-dioxan
(5mL), bd sung timg giot HCI 4N trong 1,4-dioxan (5mL). Dung dich thu duogc duge
khudy trong 1 gid & nhiét do phong va sau d6 c¢d. Cin thu duoc (0,500g, tho) dugc st
dung truc tiép trong phan tmg tiép theo ma khong can tinh ché. LC-MS (ES, m/z): 302.7
[M-+H]".

1 O ,—N

NI j \© 0 Osd

m@ Ny »Nm@
Et;N, DMSO, 70 °C N’ NH

Hop chét 9. 4-(1-flo-1-((6-metoxypyridin-3-yl)sulfonyl)etyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Vao dung dich chira 5-(1-flo-1-(piperidin-4-yl)etylsulfonyl)-2-metoxypyridin
clohydric (hop chit 9.5, 0,300g, thd) trong DMSO (7mL), bd sung trietylamin (0,400g,
3,95mmol) va phenyl N-(pyridazin-4-yl)carbamat (0,312mg, 1,45mmol). Hon hop phan
tng dugc khudy trong 1 gid & 70°C. Hdn hop phan tng dugce lam mat dén nhiét do
phong va sau d6 duoc dép tit bang cach bd sung H>O (20mL). Dung dich thu dugc duoc
chiét bang EtOAc (3x10mL) va cic 16p hitu co gdp lai duogc rira voi NaCl bao hoa
(50mL), 1am khd trén NaySO4, loc va ¢d. Can thu duge dugc tinh ché bing Prep-HPLC
(Cot: X Bridge RP, 19*%150 mm, 5 um; Pha dong A: H2O/10mM NH4sHCOs3, Pha dong
B: ACN; Téc do dong: 20mL/phit; Gradient: 24%B dén 33%B trong 10 phut; 254nm)
dé thu dugc san phdm mong mubn 13 chat rin mau tring (0,216g, 39%). LC-MS (ES,
m/z): 424,1 [M+H]*; 'H-NMR (300 MHz, CD;0D): & 9,24 (d, J=2,7Hz, 1H), 8,86 (d,
J=6,0Hz, 1H), 8,65 (d, J=2,4Hz, 1H), 8,09 (d, J=8,7Hz, 1H), 7,86 (dd, J=2,7, 6,0Hz,
1H), 7,02 (d, J=9,0Hz, 1H), 4,40-4,25 (m, 2H), 4,05 (s, 3H), 2,96 (t, J=13,2Hz, 2H),
2,68-2,48 (m, 1H), 2,27 (d, J=12,9Hz, 1H), 1,89 (d, J=12,9Hz, 1H), 1,65-1,45 (m, 2H),
1,58 (d, J=22,5Hz, 3H) ppm.

-46-



31864

Vi du 10. Quy trinh didu ché 1-(4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin-1-yl)-
2-(pyridazin-4-yl)etan-1-on

N9 F
HN Q.0 N Q
Y - 7 ONa* 0 Osd
- N
F HATU, ET3N, DMF N, F
-

Hop chét 10. 1-(4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin-1-yl)-2-(pyridazin-4-
yl)etan-1-on

Vao dung dich chtra 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin (hop chét
6.3, 0,025g, 0,086mmol) va natri 2-(pyridazin-4-yl)axetat (0,014g, 0,086mmol) trong
DMF (ImL) bd sung trietyl amin (0,024mL, 0,172mmol) va HATU (0,039,
0,103mmol). Hon hop phan Gng duge khudy trong 18 gio & nhiét o phong va hén hop
phéan ing dugc pha lodng bang EtOAc (SmL) va H>O (2mL). Hai 16p dugc tach va 16p
hitu co dugc 1am khd bang NaySOs, loc va ¢d. Cin thu duge dugc tinh ché bang sic ky
16ng 4p luc cao pha dao (0 - 90% CH3CN trong H2O (ca hai chira TFA 0,1%)) dé thu
duoc san phAm mong mudn 1a chét rén mau tring (0,015g, 42%). LC-MS (ES, m/z): 410
[M+H]"; "TH-NMR (400 MHz, CDCl3): 8 9,28 (m, 2H), 7,73 (t, ] = 6,04 Hz, 1H), 7,66
(d, T =17,83 Hz, 1H), 7,60 (m, 3H), 7,41 - 7,32 (m, 1H), 4,73 - 4,61 (m, 1H), 4,00 - 3,86
(m, 1H), 3,80 (s, 2H), 3,04 (m, 1H), 2,39 - 2,15 (m, 2H), 1,79 (m, 1H), 1,52 - 1,27 (m,
S5H) ppm.

Vi du 11. Quy trinh didu ché 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(isoxazol-5-
yl)piperidin-1-carboxamit ' |
O

F
0
N-© N QP <:|3c:o)]\oc:c|3 o o Ol
I)—NHz + S F -
F F

DIEA, THF “\/)7NH

Hop chit 11. 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(isoxazol-5-yl)piperidin-1-
carboxamit

Vao dung dich chtra 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)piperidin (hop chét
6.3, 0,050g, 0,172mmol) trong THF (1mL) & 0°C, bd sung DIEA (0,184mL, 1,03mmol)
sau do 1a triphosgen (0,017g, 0,057mmol). Hon hop phan g duoc khudy trong 15 pht
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trude khi isoxazol-5-amin (0,014g, 0,172mmol) dugc bd sung vao. Hon hop phan ting
“dugc khudy qua dém & nhiét d6 phong va sau d6 duge pha loang bang EtOAc (5SmL) va
dugc dap tit bang H,O (2mL). Hai 16p dugc tach, va 16p hiru co dugc ¢6. Can thu dugc
duge tinh ché bing sic ky 1ong 4p luc cao pha déo (0 - 90% CH3CN trong H2O (cé hai
ddu chira TFA 0,1%)) dé thu dugc san phdm mong mudn 12 chét rin mau tring (0,015g,
42%). LC-MS (ES, m/z): 400 [M+H]*; 'H NMR (400 MHz, CDCl): 6 8,06 (d, J = 1,8
Hz, 1H), 7,70 - 7,62 (m, 1H), 7,60 - 7,48 (m, 2H), 7,30 (m, 2H), 6,14 (m, 1H), 4,18 -
4,00 (m, 2H), 2,99 - 2,83 (m, 2H), 2,62 - 2,49 (m, 1H), 2,30 (m, 1H), 1,94 (m, 1H), 1,51
- 1,33 (m, SH) ppm.

Vi du 12. Quy trinh diéu ché 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(6-
metylpyridazin-4-yl)piperidin-1-carboxamit

F
0 1. (PhO),PON3, EtsN, DMF, 90 °C 0l
> 0 \\84< />
X
I o DMF >N

2. HN Q.0 : 7 D_V/\
N\ ©§<\\s” F e F
N
T

Hop chét 12. 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(6-metylpyridazin-4-

yl)piperidin-1-carboxamit

Vao dung dich chirta axit 6-metylpyridazin-4-carboxylic (0,060g, 0,345mmol)
va trietyl amin (0,058mL, 0,414mmol) trong DMF (1mL), bd sung DPPA (0,082mL,
0,372mmol). Hon hop phan tng dugce nhing vao trong bdn dau duge gia nhiét trude dén
90°C va dugc khudy trong 10 phat. Dung dich chta 4-(1-flo-1-((3-
flophenyl)sulfonyl)etyl)piperidin (hop chit 6.3, 0,025g, 0,086mmol) trong DMF (1mL)
dugce bd sung tir tir vao. Hon hop phan tmg dugc khudy trong 3,5 gi¢ trong khi dé mat
dén nhiét do phong. Hén hop phan tmg dugc pha lodng bing EtOAc (SmL) va H0
(2mL) va hai 16p duge tach. Lop hitu co duge ¢d va cin thu duoc dugce tinh ché bang
sdc ky 16ng ap luc cao pha déo (0 - 90% CH3CN trong H2O (ca hai déu chtra TFA 0,1%))
dé thu dugc san phim mong mudn 1a chét rén mau tring (0,047g, 4%). LC-MS (ES,
m/z): 425 [M+H]*; 'TH NMR (400 MHz, CDCls): § 10,58 (br s, 1H), 9,44 (m, 1H), 8,53
(m, 1H), 7,76 (d, J = 8,19 Hz, 1H), 7,65 (s, 1H), 7,45 (dt, J = 1,83, 8,19 Hz, 1H), 7,15
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(m, 1H), 4,57 - 4,38 (m, 2H), 2,94 - 2,78 (m, 2H), 2,71 (s, 3H), 2,43 (m, 1H), 2,37 (m,
1H), 1,96 - 1,84 (m, 1H), 1,58 - 1,37 (m, 5H) ppm.

Vi du 13. Quy trinh diéu ché 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(1-metyl-1H-
pyrazol-4-yl)piperidin-1-carboxamit

F F

SR o O

\_7/

o C>_'/\ E LS >_N\_/__>—#
NH F 2Ll u :>—NH F
Hop chét 13.1. 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(1H-pyrazol-4-yl)piperidin-1-
* carboxamit

Vao dung dich chtra tert-butyl 4-(4-(1-flo-1-((3-

flophenyl)sulfonyl)etyl)piperidin-1-carboxamido)-1H-pyrazol-1-carboxylat ~ (0,093g,
0,185mmol), hoa tan trong DCM (2mL) va axit trifloaxtetic (0,20mL, 2,6 1mmol) dugc
bd sung tir tir vao. Hon hgp phan tmg dugc khudy & nhiét d6 phong qua dém. Hon hop
phan tmg dugc cd va cén thu dugce dugc tinh ché bang sic ky 1éng 4p luc cao pha do
(0 - 90% (thé tich/thé tich) CH3CN trong H>O (c hai déu chtra TFA 0,1%)) dé thu dugc
san phdm mong mudn 12 cht rin mau tring (0,032g, 70%). LC-MS (ES, m/z): 499,1
[M+H]*; 'TH NMR (400 MHz, CDCl3): § 8,31 (s, 1H), 7,78 (m, 1H), 7,71 (s, 1H), 7,69
(m, 2H), 7,49 (m, 1H), 6,33 (br s, 1H), 4,29 - 4,06 (m, 2H), 3,05 - 2,88 (m, 2H), 2,54
(m, 1H), 2,27 (m, 1H), 2,02 (m, 1H), 1,72 - 1,40 (m, 14H) ppm.

O O KoCOs, CHyl 03
O T OF
N N 4
HN:>—NH

Hop chét 13. 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(1-metyl- 1 H-pyrazol-4-
yl)piperidin-1-carboxamit

Vao dung dich chtra 4-(1-flo-1-((3-flophenyl)sulfonyl)etyl)-N-(1H-pyrazol-4-
yl)piperidin-1-carboxamit (hgp chit 13.1, 0,030g, 0,075mmol) va K,COs (0,026g,
0,188mmol) trong DMF (1mL), bd sung iodometan (0,005mL, 0,090mmol). Hon hop

phan tng dugc nhung vao trong bdn diu da dugc gia nhiét trude dén 60°C va duge
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khudy trong 18 gid. Hon hop phan tng dugc lam mat dén nhiét do phong va loc. Dich
loc duoc ¢b cén thu dugc dugce tinh ché bang sic ky 16ng ap luc cao pha ddo (0 - 90%
(thé tich/thé tich) CH3CN trong H>O (c4 hai déu chira TFA 0,1%)) dé thu dugc san phdm
mong muén 13 chét rin mau trang (0,032g, 70%). LC-MS (ES, m/z): 399,1 [M+H]"; 'H
NMR (400 MHz, CDCls): § 7,88 (br s, 2H), 7,68 (d, J = 7,70 Hz, 1H), 7,62 - 7,51 (m,
2H), 7,49 - 7,32 (m, 2H), 4,28 - 4,02 (m, 2H), 2,95 (m, 2H), 2,59 (m, 2H), 2,20 (d,J =
11,86 Hz, 1H), 1,85 (d, J = 12,35 Hz, 1H), 1,54 - 1,31 (m, 5H) ppm.

Vi du 14. Quy trinh diéu ché 4-(1-((6-(diflometoxy)pyridin-3-yl)sulfonyl)- 1-floetyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

—>— >\_ /\—_—>_/ Pd,dbas, K2COs, xantphos, KI, % %ND_JS@-OH

dioxan, MeOH
Hop chét 14.1. tert-butyl 4-(((6-hydroxypyridin-3-yl)thio)metyl)piperidin—1-carb0xy1at
Hop chét 14.1 duoc didu ché theo cach tuong tu nhu hop chét 4.2 dé thu dugc
san phim mong mudn 12 chit rin mau vang (4,00g, 72%). 'H NMR (400 MHz, CDCls)
§ 7,50 — 7,65 (m, 3H), 6,62 — 6,70 (m, 1H), 6,53 — 6,60 (d, J=10,4Hz, 1H), 2,60 — 2,73
(m, 4H), 1,76 — 1,84 (m, 2H), 1,50 — 1,63 (m, 1H), 1,41 — 1,46 (s, 9H), 1,22 — 1,32 (m,
3H), 1,06 — 1,20 (m, 2H) ppm.

=N O =N
oj DJS@OH e B . O>\ OQ&@OH
%0 THF, H,0 > g |

Hop chat 14.2. tert-butyl 4-(((6-hydroxypyridin-3-yl)sulfonyl)metyl)piperidin-1-
carboxylat

Vao dung dich chtra tert-butyl 4-[[(6-hydroxypyridin-3-
yl)sulfanyl]metyl]piperidin-1-carboxylat (hop chit 14.1, 4,00g,12,33mmol) va ruteni
(II1) clorua (0,80g, 3,85mmol) trong THF/H2O(1:1 (thé tich/thé tich), 60mL), bd sung
timg giot dung dich NalO4 (12,0g, 49,3mmol) trong nuéc (SmL). Dung dich thu dugc
duoc khudy trong 1 gid & nhiét do phong. Sau d6 phan tmg dugc dap tit bing cach bd
sung H>O (30mL) va duoc chiét bﬁng EtOAc (3x20mL), 1am kho trén khan NaxSOs, loc

-50-



31864

va ¢d. Can thu duoc dugc tinh ché bang cot silica gel voi (EtOAc/ete dau mo (100:1))
dé thu duoc san phdm mong mudn 13 chét rin mau tring (2,40g, 55%). 'H NMR (400
MHz, DMSO-d6): & 12,35 (s, 1H), 7,89 — 7,95 (d, J=2,8Hz, 1H), 7,67 — 7,75 (m, 1H),
6,41 — 6,48 (d, J=9,7Hz, 1H), 3,78 — 3,86 (d, J=13,3Hz, 2H), 3,23 — 3,28 (d, J=6,3Hz,
4H), 2,73 (s, 1H), 1,91 — 2,02 (m, 1H), 1,70 — 1,78 (m, 2H), 1,34 — 1,39 (s, 9H), 1,07 -
1,20 (m, 2H) ppm.

OH O Osll > F
%‘ >\—NC>—/ ‘Q K2CO3, CH3CN % >\_N/\:>——/ ‘@

Hop chit 14.3. tert-butyl 4-(((6-(diflometoxy)pyridin-3-yl)sulfonyl)metyl)piperidin-1-
carboxylat ' '

Vao dung dich chtra tert-butyl 4-(((6-hydroxypyridin-3-
yl)sulfonyl)metyl)piperidin-1-carboxylat (hgp chét 14.2, 1,00g, 2,81mmol) va K,COs
(0,590g, 5,57mmol) trong CH3CN (20mL), bd sung axit 2,2-diflo-2 (flosulfonyl)axetic
(0,550g, 3,09mmol). Dung dich thu dugc dugc khudy trong 2 gi&r & nhiét dd phong. Sau
d6 phan Gng dugc dép tét bang cach bd sung H,O (50mL) va duoc chiét bang EtOAc
(3x30mL). Céc 16p hitu co gop lai duogc rira bing nudc mudi (S0mL), lam kho trén
Na2SO4, loc va ¢d. Cin thu duge duoc tinh ché bang cot silica gel véi (EtOAc/ete diu
mé (1:10 — 1:3 (thé tich/thé tich))) dé thu duoc san phdm mong mudn 13 chit rén mau
trang (1,00g, 88%). 'H NMR (300 MHz, CDCl;): & 8,74 (d, J = 2,4, 1H), 8,21 (dd, J =
2,4 Hz, 8,7 Hz, 1H), 7,31-7,78 (t, ] = 71,7 Hz, 1H), 7,08 (d, ] = 8,4 Hz, 1H), 4,08 (d, J
= 13,5 Hz, 2H), 3,04 (d, J = 6,3 Hz, 2H), 2,72-2,81 (m, 2H), 2,22 (m, 1H), 1,92 (d, ] =
12,9 Hz, 2H), 1,46 (s, 9H), 1,24-1,37 (m, 2H) ppm.

g g 0 ;
_>,Z>\_N/\:>_O\/S \/ 7 NaHMDS, THF, -78 c %7 /\:>—O< —@O

Hop chét 14.4. tert-butyl 4-(((6-(diflometoxy)pyridin-3-yl)sulfonyl)flometyl)piperidin-
1-carboxylat
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Hop chét 14.4 duoc diéu ché theo cach twong tu nhu hop chét 9.3 dé thu duoc
san phém mong mudn 13 chat diu mau vang (0,20g, 34%). 'H NMR (300 MHz, CDCls)
8 8,74 (d, J = 2,4, 1H), 8,22 (m, 1H), 7,31-7,80 (t, J = 71,7Hz, 1H), 7,15 (d, J = 8,4Hz,
1H), 4,77-4,95 (dd, J = 6,0, 18,0 Hz, 1H), 4,19 (m, 2H), 2,79 (m, 2H), 2,40-2,60 (m,
1H), 2,00 (m, 1H), 1,50-1,60 (m, 3H), 1,47 (s, 9H) ppm.

N

F R
0 Q =N >‘F o /=N >—F
e} g 0 CHsl, NaHMDS o) S o)
HO% -, 3FO%C
%o . THF, -78 °C %o F

Hop chat 14.5. tert-butyl 4-(1-((6-(diflometoxy)pyridin-3-yl)sulfonyl)-1-

floetyl)piperidin-1-carboxylat

Hop chét 14.5 duoc didu ché theo cach twong tu nhu hop chét 9.4 dé thu duoc
san phdm mong mudn la chit ddu mau vang (0,100g, 48%). 'H NMR (300 MHz, CDCL)
§ 8,70 (d, J=2,4, 1H), 8,20 (m, 1H), 7,37-7,73 (t, J = 71,6Hz, 1H), 7,08 (d, J = 8,4Hz,
1H), 4,24 (m, 2H), 2,69-2,77 (m, 2H), 2,43-2,59 (m, 1H), 2,18 (m, 1H), 1,81 (d, J = 12,0
Hz, 1H), 1,55 (d, ] = 22 Hz, 3H), 1,50 (s, 9H), 1,31-1,40 (m, 2H) ppm.

Hop chit 14.6. 2-(diflometoxy)-5-((1-flo-1-(piperidin-4-yl)etyl)sulfonyl)pyridin

Hop chét 14.6 dugc didu ché theo céch tuong tw nhu hop chét 4.5 dé thu dugc
san phdm mong mudn 13 chit ddu mau vang (0,300g). Sén phdm mong mubn duge st
dung truc tiép trong phan tmg tiép theo ma khong can tinh ché. LC-MS (ES, m/z): 339,0
[M+H]*".
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Et;N, DMSO, 70 °C N' NH

08 =N F>—F ”j \© 0ss F>‘F
HND_%S{//LO @O
F

Hop chét 14. 4-(1-((6-(diflometoxy)pyridin-3-yl)sulfonyl)-1-floetyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Hop chét 14 dugc didu ché theo cach twong ty nhu hop chét 9 dé thu duoc san
pham mong mudn 13 chit rin mau tring (0,116g, 29%). LC-MS (ES, m/z): 460,1
[M+H]"; '"H NMR (400 MHz, DMSO-ds): & 9,28 (d, J=2,0Hz, 1H), 9,21 (s, 1H), 8,88
(d, J=6,0Hz, 1H), 8,77 (d, J=2,4Hz, 1H), 8,37 (dd, ]=8,4, 1,6Hz, 1H), 7,83 (t, J=71,6Hz,
1H), 7,77 (d, J=2,4Hz, 1H), 7,41 (d, J=8,8Hz, 1H), 4,23 — 4,31 (m, 2H), 2,89 (m, 2H),
2,47 (m, 1H), 2,10 (m, 1H), 1,73 (m, 1H), 1,57 (d, J=22,8Hz, 3H), 1,40 (m, 2H) ppm.

Vi du 15. Quy trinh diéu ché 4-(1-((3-clo-1-metyl- 1H-pyrazol-5-yl)sulfonyl)-1-floetyl)-
N-(pyridazin-4-yl)piperidin-1-carboxamit

TsCl, Et3N
CbzN »  CbzN
OoH DMAP, CHCI, OTs

Hop chét 15.1. Benzyl 4-((tosyloxy)metyl)piperidin-1-carboxylat

Hop chét 15.1 dugc diéu ché theo cach tuwong t nhu hop chét 1.1 dé thu dugc
san phAm mong mudn 14 chat rdn mau tréng (13,0g, 80%). LC-MS (ES, m/z): 404,2
[M+H]*; 'H NMR (300 MHz, CDCls): § 7,78 (d, J = 8,4Hz, 2H), 7,38-7,78 (m, 7H),
5,10 (s, 2H), 4,20-4,15 (m, 2H), 3,85 (d, J = 6,3Hz, 2H), 2,77-2,69 (m, 2H), 2,41 (s, 3H),
1,89-1,79 (m, 1H), 1,69-1,64 (m, 2H), 1,19-1,15 (m, 2H) ppm.

0O

)J\SK

CszC>—\ i CbZN/\:>—\ P
OTs  KoCOs3, DMF S‘<

Hop chat 15.2. Benzyl 4-((carbamimidoylthio)metyl)piperidin-1-carboxylat

Hop chét 15.2 duoc didu ché theo cach twong tu nhu hgp chét 3.1 dé thu duoc

san phim mong mudn 12 chit ddu mau nau (25,0g). Nguyén liéu nay duge st dung truc
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tiép trong phan tmg tiép theo ma khong can tinh ché thém. LC-MS (ES, m/z): 3081
[M+H]".

/
N-N

)|\/)—| \N‘N

S{ HaN
2 S\ |
CbZNO_/ © - CszC>_/ _U\NHz

Pd,dbas, K2CO3s, xantphos, KI,
dioxan, MeOH

"Hop chét 15.3. Benzyl 4-(((3-amino-1-metyl-1H-pyrazol-5-yl)thio)metyl)piperidin-1-
carboxylat
Hop chat 15.3 dugc diéu ché theo cach twong tu nhu hop chét 4.2 dé thu duoc
san phidm mong muén 12 chit diu mau vang (8,3g, 59%). 'H NMR (400 MHz, CDCl5)
8 7,29-7,39 (m, 5H), 5,65 (s, 1H), 5,12 (s, 2H), 4,05-4,19 (m, 2H), 3,71 (s, 3H), 2,66-
2,79 (m, IZH), 2,64 (m, 2H), 1,73-1,85 (m, 2H), 1,60-1,72 (m, 1H), 1,10-1,35 (m, 2H)
ppm.

\ \
N~ NaNO,, CuCl N~

N N
s—uL - s—QUIL
Csz<:>—/ NH, HCl ACOH, H0 CszC>—/ cl

Hop chit 15.4. benzyl 4-(((3-clo-1-metyl-1H-pyrazol-5-yl)thio)metyl)piperidin-1-

carboxylat

Vao dung dich chta benzyl 4-(((3-amino-1-metyl-1H-pyrazol-5-
yl)thio)metyl)piperidin-1-carboxylat (1,9g, 5,27mmol) trong HCl dac (9,5mL) va AcOH
(57mL) ¢ 0°C, bd sung ting giot dung dich natri nitrat (0,551g, 7,99mmol) trong H20
(9,5mL). Dung dich thu dugc duoc khudy trong 30 phut & 0°C. Nhiét do dugc ting 1én
dén 80°C, va dung dich ddong (I) clorua (2,09g, 21,1mmol) trong HCI dac (9,5mL) va
AcOH (19mL) duoc bd sung timg giot vao. Dung dich thu dugc dugc khudy thém trong
10 phut trong khi duy tri nhiét ¢ ¢ 70°C. Dung dich thu dugc duge chiét bang EtOAc
(100mL) va cac 16p hitu co gdp lai. Dung dich thu dugc dugce rua bang nudc mudi
(50mL), 1am khd trén Na2SO4 khan, loc, va sau d6 ¢d. Cén thu duge dugc tinh ché béng
cot silica gel v6i (EtOAc/ete ddu mo (1:2 (thé tich/thé tich))) dé thu duoc san phim
mong mudn 12 chét rin mau tring (0,700g, 35%). 'H NMR (300 MHz, CDCl3): 8 7,29-
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739 (m, 5H), 6,19 (s, 1H), 5,12 (s, 2H), 4,23-4,19 (m, 2H), 3,83 (s, 3H), 2,68-2,80 (m,
3H), 1,69-1,85 (m, 2H), 1,60 (m, 1H), 1,22 (m, 2H) ppm.

\ \
N~ Oxone 0

N

% i RSN
Csz/\:>—/ cl DMF CbzN Cl

Hop chét 15.5. Benzyl 4-(((3-clo-1-metyl-1H-pyrazol-5-yl)sulfonyl)metyl)piperidin-1-

N~n

n=0

carboxylat

Hop chét 15.5 duoc didu ché theo cach twong tu nhu hop chét 5.3 dé thu duoc
san phdm mong mudn 13 chét ddu mau vang (8,3g, 59%). 'H NMR (400 MHz, CDCL):
8 7,26-7,39 (m, SH), 6,14 (s, 1H), 5,12 (s, 2H), 4,17-4,28 (m, 2H), 4,09 (s, 3H), 3,09 (m,
2H), 2,84 (m, 2H), 2,19-2,29 (m, 1H), 1,91 (m, 2H), 1,27-1,40 (m, 2H) ppm.

\
© \N\ 0O N-

O\\” N - o o O\\” N
_/\\/Ik 1. NFSI, +-BUOK, THF, -78 °C _ SM
CbzN cl o CbzN cl
2. CHsl, t-BuOK, THF, -78 °C F

Hop chét 15.6. Benzyl 4-(1-((3-clo-1-metyl-1H-pyrazol-5-yl)sulfonyl)-1-

floetyl)piperidin-1-carboxylat

Vao dung dich chta  benzyl  4-[(3-clo-1-metyl-1H-pyrazol-5-
sulfonyl)metyl]piperidin-1-carboxylat (hop chit 15.5, 2,9g, 7,04mmol) trong THF
(120mL) & -78°C, bd Sung ting giot t-BuOK (7mL, 7,04mmol, 1M trong THF), sau d6
bd sung timg giot dung dich NFSI (1,33 g, 4,22mmol) trong THF (20mL). Dung dich thu
dugc duge khudy trong 1 gid & -78°C trudc khi bd sung timg giot t-BuOK thém
(21,1mL, 21,12mmol, 1M trong THF). Dung dich thu dugc dugc khuéy trong 30 phtt &
-78°C trudce khi bd sung timg giot iodometan (3,00g, 21,14mmol). Dung dich thu duoc
duogc khudy thém trong 30 phut & -78°C trudce khi dép tat bang cach bo sung n-hexan
(50mL). Hon hop phén Gng dugc d& 4m dén nhiét do phong, chat rin dugc loai riéng
b%mg cach loc, va dich loc duoc ¢6. Can thu dugc dugce tinh ché béng prep-HPLC
(ACN/H,0 10:90 (thé tich/thé tich) ting dén ACN/H,0 80:20 (thé tich/thé tich) trong
vong 50 phit; B cam bién UV, UV 254nm) dé thu dugc san phém 1a chat rin mau tréing
(1,52, 83%). 'H NMR (400 MHz, CDCl;): 8 7,35 (m, 5H), 6,80 (s, 1H), 5,13 (s, 2H),
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4,09-4,33 (m, 2H), 4,07 (s, 3H), 2,56-2,82 (m, 2H), 2,52 (m, 1H), 2,12 (m, 1H), 1,84
(m, 1H), 1,59 (d, J = 24,0 Hz, 3H), 1,40 (m, 2H) ppm.

\ o \.
O4ll —<\IJ\I\ HCl dac O\\g N‘lN
\ - > \
CbZN%F Cl CH,OH HCIL.HN F Cl

Hop chat 15.7. 4-(1-((3-clo-1-metyl-1H-pyrazol-5-yl)sulfonyl)- 1-floetyl)piperidin
clohydric

Vao dung dich chtra benzyl 4-[1-(3-clo-1-metyl-1H- pyrazol-5-sulfonyl)-1-
floetyl]piperidin-1-carboxylat (hop chéat 15.6, 1,00g, 2,25mmol, 1,00) trong metanol
(5mL), bé sung HCI ddc (15mL). Dung dich thu duge dugce khudy trong 3 gi & 70 °C
trong bon dau, va sau d6 c6. Cin thu duge dugc gy két tua bing metanol (2mL). San
phém thé duoc tinh ché bang phuong phap tai két tinh tir ete dé thu dugc san pham mong
mudn 14 chét rin mau tring (0,429g, 55%). LC-MS (ES, m/z): 310,1 [M+H]"; 'TH NMR
(400 MHz, CD30D): § 7,05 (s, 1H), 4,09 (s, 3H), 3,50 (m, 2H), 3,03-3,13 (m, 2H), 2,64-
2,73 (m, 1H), 2,35 (m, 1H), 2,10 (m, 2H), 1,70-1,85 (m, 2H), 1,65 (d, J = 24,0 Hz, 3H)
ppm; F NMR (376 MHz, CD3;0D): § -146,30 ppm.

DIEA, DMSO, 80 °C

Hop chit 15. 4-(1-((3-clo-1-metyl-1H-pyrazol-5-yl)sulfonyl)-1-floetyl)-N-(pyridazin-
4-yl)piperidin-1-carboxamit

Hop chit 15 duoc diéu ché theo cach tuong tw nhu hop chat 6 dé thu duge san
phdm mong mudn 12 chit rin mau tring duc (0,012g, 8%). LC-MS (ES, m/z): 430,1
[M+H]"; 'TH NMR (300 MHz, CD3;0D): § 9,20 (m, 1H), 8,84 (d, J = 8,0 Hz, 1H), 7,83
(m, 1H), 6,99 (s, 1H), 4,33 (m, 2H), 4,03 (s, 3H), 2,99 (m, 2H), 2,56 (m, 1H), 2,17 (m,
1H), 1,90 (m, 1H), 1,66 - 1,42 (m, SH) ppm; F NMR (376 MHz, CD;0D): 6 77,12, -
145,34 ppm.
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Vi du 16. Quy trinh didu ché 4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-4-
yl)sulfonyl)etyl)-N-(isoxazol-3-yl)piperidin-1-carboxamit

FsC_N ngs | ONeN
T o™ LN""
Br

Hop chit 16.1. 4-bromo-1-metyl-3-(triflometyl)-1H-pyrazol

Vao bng day kin thé tich 10-mL dugc théi khi va duy tri bang moi truong khi
tro argon, dat dung dich chita 1-metyl-3-(triflometyl)-1H-pyrazol (10,0g, 66,62mmol)
vaNBS (16,2g, 66,62mmol) trong DMF (100mL). Dung dich thu dugc duoc khudy qua
dém & 50°C trong bon dau. Sau d6 phan tng duge dap t4t bang cach bd sung nude d4 (1
L). Dung dich thu dugc duoc chiét bang ete (3x200mL), cac 16p hitu co gdp lai va lam
kho trén NazSO4 khan, loc va sau d6 ¢ dé thu dugc san phdm mong mudn 13 chit dau
mau vang (12,0g, thd), dugc st dung truc tiép ma khong cén tinh ché thém. '"H NMR
(400 MHz, CDCl3): 6 7,46 (s, 1H), 3,94 (s, 3H) ppm.

F3C N
\N—

O S‘< = =N
¢ s Oalha
Pdadbasz, K2COs3, xantphos, %O

dioxan, MeOH

Hop chét 16.2. tert-butyl 4-(((1-metyl-3-(triflometyl)- 1 H-pyrazol-4-
yl)thio)metyl)piperidin-1-carboxylat

Hop chét 16.2 duoc diéu ché theo cach twong tw nhu hop chét 4.2 dé thu dugc
san pham mong muén 12 chit rin mau vang (0,200g, tho). San phidm mong muén duoc
str dung truc tiép trong phan mg tiép theo ma khong can tinh ché thém. LC-MS (ES,
m/z): 279,9 [M+H-Boc]".

N

(@) S‘<: | RUC|3, NaIO4 O S“<: |
aOathae -

%‘O THF, H,O %O
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Hop chit 16.3. tert-butyl 4-(((1-metyl-3-(triflometyl)-1H-pyrazol-4-
yl)sulfonyl)metyl)piperidin-1-carboxylat

Hop chét 16.3 duoc didu ché theo cach tuwong tu nhu hop chét 14.2 dé thu dugc
san phidm mong mudn 12 chit rdn mau vang (0,200g, 15%). San phdm mong muébn dugc
st dung truc tiép trong phan Gng tiép theo ma khong can tinh ché thém. 'H NMR (400
MHz, CDCL): & 7,96 (s, 1H), 4,07 (m, 2H), 4,02 (s, 3H), 3,14 (d, J=6,4Hz, 2H), 2,74
(m, 1H), 2,22 (m, 2H), 1,90 (m, 2H), 1,46 (s, 9H), 1,25-1,35 (m, 2H) ppm.

HNe F3G

0
o O\\\é&“ﬂ NFSI, tBUOK _ O\“_&
N NN %N
; g THF, -78°C ;

Hop chét 16.4. tert-butyl 4-(flo((1-metyl-3-(triflometyl)- 1H-pyrazol-4-
yl)sulfonyl)metyl)piperidin-1-carboxylat

Vao dung dich ch@a tert-butyl 4-[[1-metyl-3- (trlﬂometyl) 1H-pyrazol-4-
sulfonyl]metyl]piperidin-1-carboxylat (hop chét 16.3, 0,450mg, 1,09mmol) trong THF
(20mL) & -78°C, bd sung timg giot dung dich t-BuOK (11mL, 1,0M trong THF,
5,54mmol). Dung dich thu dugc duoc khudy trong 0,5 gid trudc khi bd sung dung dich
NFSI (2,42g, 7,63mmol) trong THF (2mL). Dung dich thu dugc duge khuéy thém trong
1 gio 6 -78°C trude khi dép t4t bang cach bd sung nudc da (50mL). Hon hop thu duoc
dugc chiét bang EtOAc (3x50mL), va cac 16p hitu co gop lai, sau do lam khd trén
Na»SO4 va ¢b. Can thu duge dugc tinh ché bing prep-HPLC (ACN/H20 0:100 (thé
tich/thé tich) ting dén ACN/H20 100:0 (thé tich/thé tich) trong vong 50 phut; B cam
bién UV, UV 254nm) d& thu dugc san phdm 14 chit rin mau tréng (0,200g, 43%). 'H
NMR (400 MHz, CDCl3): & 7,99 (s, 1H), 4,87-5,00 (m, 1H), 4,18 (d, J = 13,2 Hz, 2H),
4,03 (s, 3H), 2,71-2,82 (m, 2H), 2,42 — 2,54 (m, 1H), 1,93-2,01 (m, 2H), 1,40-1,60 (m,
11H) ppm.

FsC F3C

~

CHgl, BUOK

e
(ON!
e e e
)N "SR sec C>7<
—>—o F
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Hop chit 16.5. tert-butyl 4-(1-flo-1-((1-metyl-3-(triflometyl)- 1H-pyrazol-4-
yl)sulfonyl)etyl)piperidin-1-carboxylat

Vao dung dich chita tert-butyl 4-[flo[1-metyl-3-(triflometyl)-1H-pyrazol-4-
sulfonyl]metyl]piperidin-1-carboxylat (hgp chit 16.4, 0,060g, 0,14mmol) trong THF
(3mL) ¢ -78°C, ) sung dung dich t-BuOK (0,45mL, 1,0M trong THF, 0,56mmol). Hdn
hop phan tng duoc khudy trong 0,5 gio & -78°C trude khi iodometan (0,052g,
0,37mmol) duge bd sung timg giot vao. Hon hop phan tung duge khudy thém trong 4
gio ¢ -78°C trude khi dap t&t bang cach bd sung nude d4 (30mL). Dung dich thu duee
duogc chiét bang EtOAc (3x30mL). Céc 16p hitu co gdp lai dugc lam khd trén NaxSOq,
loc va co dé thu dugc san phém mong mudn 12 chit rin (0,040g, thd) dugc st dung truc
tiép trong phan (g tiép theo ma khong cAn tinh ché thém. LC-MS (ES, m/z): 344 [M+H-
Boc]".

N FaC
o O\\‘é \\ 'Tj HCI O\E)“ =N

N —> S \ |
>—N AN N
%*O F 1,4-dioxan HCI.HN<:>7<F ~

Hop chat 16.6. 4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-4-
yl)sulfonyl)etyl)piperidin clohydric

Hop chét 16.4 duoc didu ché theo céch twong tu nhu hop chit 9.5 dé thu dugc
san phim mong mubn 12 mau tréng (0,104g, 93%). LC-MS (ES, m/z): 343,9 [M+H]";
H NMR (400 MHz, D20): ¢ 8,39 (s, 1H), 3,93 (s, 3H), 3,38-3,50 (m, 2H), 2,88-3,02
(m, 2H), 2,53 (m, 1H), 2,21 (d, J = 14,5 Hz, 1H), 2,01 (dt, J = 14,4, 3,0 Hz, 1H), 1,58-
1,77 (m, 4H), 1,55 (s, 2H) ppm.

H
F3G NN~ O i
o 3 O\j/ \[( o /=N
O\\\ \N — O O \\S \
N "o SN
HCI.HN/:>—74F N EtsN, DMSO, 70 °C QTN —NH F
\

Hop chit 16. 4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-4-yl)sulfonyl)etyl)-N-

(isoxazol-3-yl)piperidin-1-carboxamit
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Hop chét 16 dugc diéu ché theo cach twong tu nhu hop chét 9 dé thu dugc san
phim mong mudn 12 chét rén mau tring (0,09g, 22%). LC-MS (ES, m/z): 454,1 [M+H]";
'HNMR (400 MHz, CDsOD): 8 8,39 (d, J = 1,5 Hz, 2H), 6,68 (d, J = 1,8 Hz, 1H), 4,00-
4,30 (m, 2H), 3,98 (s, 3H), 2,84-2,93 (m, 2H), 2,48-2,58 (m, 1H), 2,18 (d, ] = 1,5 Hz,
1H), 1,84 (d, T = 12,6 Hz, 1H), 1,33-1,61 (m, 5H) ppm; "’F NMR (376 MHz, CD;0D):
5-61,149, -61,182, -144,269, -144,300 ppm.

Vi du 17. Quy trinh diéu ché 4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-5-yl)sulfonyl)-
1-floetyl)-N-(pyridazin-4-yl)piperidin- 1-carboxamit

N= DAST
D e 1

Hop chét 17.1. 3-(diflometyl)-1-metyl-1H-pyrazol

Vao dung dich chtta 1-metyl-1H-pyrazol-3-carbaldehyt (4,00g, 36,33mmol)
trong CH>Clz (50mL) & 0°C, bd sung DAST (23,4g, 145,17mmol, 4,00 duong luong)
timg giot. Hon hop phan tng duoc khudy qua dém & nhiét do phong va sau do dugc dap
tht bing cach bd sung bao hoa NaHCOs (100mL), va chiét véi CH2Cl (3x200mL). Cac
16p hitu co gop lai dugc 1am kho trén MgSO4 khan, loc va ¢6 dé thu dwoc san phdm
mong mudn 1a chit dau (4,8g, tho) dugc st dung trong phan Gng tiép theo ma khong can
tinh ché thém. '"H NMR (400 MHz, CDCl3): 6 7,32-7,37 (m, 1H), 6,44-6,45 (t, 1H), 6,80
(m, 1H), 3,90 (s, 3H) ppm.

F I,
N= -

N
]

i n-BuLi, THF N/

I

p—

Hop chit 17.2. 3-(diflometyl)-5-iodo-1-metyl-1H-pyrazol

Vao dung dich chira 3-(diflometyl)-1-metyl-1H-pyrazol (hop chit 17.1, 4,8g,
36,33mmol) trong THF (50mL) & -78°C, bd sung ting giot n-Buli (20,0mL, 2,5M trong
n-hexan). Dung dich thu dugc duoc khudy trong 30 phiit & -78°C trudce khi dung dich I»
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(13,8g, 54,49mmol) trong THF (50mL) dugc bd sung ting giot vao. Hon hop phén tng
duoc khudy trong 2 gio & -78°C trudce khi dép t4t bang cach bd sung NHsClpao hoa)
(100mL). Dung dich thu dugc dugc chiét bang EtO (2x200mL) va céc 16p hitu co gdp
lai dugce rira véi bao hoa NaxS203(dung dichy (2x100mL), 1am kho trén khan MgSOu, loc va
¢d dé thu duge san phdm mong muédn (9,0g, tho), duoc sit dung truc tiép trong phan tng
tiép theo ma khong can tinh ché thém. '"H NMR (400 MHz, CDCls): § 6,51-6,78 (m,
2H), 3,97 (s, 3H) ppm.

o~

Q S—\< = F

| ) S |

el - RO
O Pd,dbas, K2COs, xantphos, %—O F

dioxan, MeOH

N F
N \
N~n
N\

Hop chit 17.3. tert-butyl 4-(((3-(diflometyl)-1-metyl-1H-pyrazol-5-
yl)thio)metyl)piperidin-1-carboxylat

Hop chit 17.3 duoc didu ché theo cach twong tu nhu hop chét 4.2 dé thu duoc
san pham mong mudn 14 chit ddu mau d6 dam (0,370g, 38%). San phidm mong mudn
dugc st dung truc tiép trong phan tng tiép theo ma khong can tinh ché thém. '"H NMR
(400 MHz, CDCl3): § 6,44-6,74 (m, 2H), 4,08-4,17 (m, 2H), 3,83-3,96 (m, 3H), 2,62-
2,76 (m, 4H), 1,82 (d, J = 13,2 Hz, 2H), 1,60 (m, 2H), 1,46 (s, 8H), 1,09-1,28 (m, 2H)
ppm.

\ \
N
o s N RuCls, NalO, o Osd 4 N
el Ty F
g I THF, H,0 3 g

Hop chit 17.4. tert-butyl 4-(((3-(diflometyl)-1-metyl-1H-pyrazol-5-

yl)sulfonyl)metyl)piperidin-1-carboxylat

Hop chit 17.4 dugc didu ché theo cach twong tu nhu hgp chét 14.2 dé thu dugc
san phim mong mudn 14 chit ddu mau d6 dam (0,200g, 68%). San phdm mong mudn
duoc st dung truc tiép trong phan tmg tiép theo ma khong can tinh ché thém. 'H NMR
(400 MHz, CDCl3): § 7,05 (s, 1H), 6,67 (t, J = 54,7 Hz, 1H), 4,17 (m, 5H), 3,11 (d,J =
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6,4 Hz, 2H), 2,68-2,84 (m, 2H), 2,24 (m, 1H), 1,90 (d, J = 13,5 Hz, 2H), 1,45 (s, 9H),
1,22-1,41 (m, 2H) ppm.

) \ 0

\
N- N-
[ON] N < N
o Sl NFSIEBIOK oL
N THF, -78 °C )N F
S I o F I

Hop chat 17.5. tert-butyl 4-(((3-(diflometyl)-1-metyl-1H-pyrazol-5-

yl)sulfonyl)flometyl)piperidin-1-carboxylat

Hop chét 17.5 duge diéu ché theo cach twong tu nhu hop chét 16.4 dé thu dugc
san phdm mong mudn 13 chit ddu mau vang (0,900g, 29%). 'H NMR (400 MHz,
CDCL): 8 7,11 (s, 1H), 6,68 (t, J = 54,7 Hz, 1H), 5,03 (d, ] = 6,4 Hz, 0,5H), 4,87 (d, J =
6,4 Hz, 0,5H), 4,16 (s, 5H), 2,86 — 2,69 (m, 2H), 2,45 (s, 1H), 2,04 - 1,91 (m, 2H), 1,59
— 1,50 (m, 2H), 1,46 (s, 9H) ppm.

\ \
O N O N
Q O\‘%{\/INS/ CHyl, t-BuOK Q O\\gAQ\JN}/
F B I
N THF, -78 °C ) N: > °F
S F . d !

Hop chét 17.6. tert-butyl 4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-5-yD)sulfonyl)-1-
floetyl)piperidin-1-carboxylat

Hop chét 17.6 dugc diéu ché theo cach twong tw nhu hop chét 16.5 dé thu dugc
san phAm mong mudn 1a chét dau trong (0,900g, 29%). '"H NMR (400 MHz, CDCls): &
7,11 (s, 1H), 6,70 (t, J = 54,7 Hz, 1H), 4,25 (m, 2H), 4,14 (s, 3H), 2,74 (m, 2H), 2,51
(m, 1H), 2,13 (d, J = 12,2 Hz, 1H), 1,81 (m, 1H), 1,53-1,65 (m, 4H), 1,47 (s, 9H) ppm.

o) S S\ |
>\—NC>—ﬁF Fr— 1ramN F

Hop chét 17.7. Axit 4-[1-[3-(diflometyl)-1-metyl-1H-pyrazol-5-sulfonyl]1-
floetyl]piperidin trifloaxetic
Hop chét 17.7 duge diéu ché theo cach twong tu nhu hop chét 4.5 dé thu dugc

san phdm mong mudn 12 chit rin mau tring (0,496g, 69%). San pham mong mudn dugc
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st dung truc tiép trong phan tGng tiép theo ma khong can tinh ché thém. LC-MS (ES,
m/z): 326,1 [M+H]*, 367,1 [M+H+CH;CN]*; 'H NMR (300 MHz, CD3;0D): 8 7,24 (s,
1H), 6,80 (t, J = 54,5 Hz, 1H), 4,11 (s, 3H), 3,47 (m, 2H), 3,05 (m, 2H), 2,69 (m, 1H),
2,28-2,40 (m, 1H), 2,09 (m, 1H), 1,57-1,87 (m, SH) ppm.

\
1l O N
OLl ~N :j/ \© Ol N
S—\ | O>_N S \ | .
TFA.HN E EtsN, DMSO, 70 °C N\}
F _

Hop chéat 17. 4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-5-yl)sulfonyl)-1-floetyl)-N-

(pyridazin-4-yl)piperidin-1-carboxamit floetyl]piperidin axit trifloaxetic

Hop chét 17 dugc diéu ché theo cach twong ty nhu hop chit 9 dé thu duoc san
phim mong mudn 1a chit rn mau tring (0,068g, 60%). LC-MS (ES, m/z): 447.0
[M+H]+;'1H NMR (300 MHz, CD30D): § 9,20 (d, J = 2,1 Hz, 1H), 8,84 (d, ] = 6,0 Hz,
1H), 7,84 — 7,81 (m, 1H), 7,21 (s, 1H), 6,79 (t, T = 54,3 Hz, 1H), 4,34 — 4,26 (m, 2H),
4,11 (s, 3H), 3,03 — 2,94 (m, 2H), 2,64 — 2,53 (m, 1H), 2,19 - 2,15 (m, 1H), 1,90 - 1,86
(m, 1H), 1,65 — 1,48 (m, 5SH) ppm.

Vi du 18. Quy trinh diéu ché (R)-4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-5-
yDsulfonyl)etyl)-N-(isoxazol-3-yl)piperidin-1-carboxamit

H H,SO,
o HoNT S o
: B
Pz > -
F3CJ\/\O/\ EtsN, MeOH N~

\
Hop chat 18.1. 1-metyl-3-(triflometyl)-1H-pyrazol

Vao dung dich chta (3E)-4-etoxy-1,1,1-triflobut-3-en-2-on (29,0g,
172,50mmol) trong metanol (300mL), bd sung tirng phan axit metylhydrazin sulfuric
(39,8g, 276,10mmol), sau do b sung timg phan trietylamin (18,0g, 177,88mmol). Dung
dich thu duge dugc khudy qua dém & 40°C. Hon hgp thu duge sau d6 dugc lam mét dén
nhiét do phong va cd trong diéu kién chan khong. Sau @6 phan tng dugc dap tit bang
cach bd sung nude da (200mL) va dugc chiét bang ELO (3x200mL). Cac 16p hiru co

g0p lai duge rira bing nuéc mudi (2x200mL), 1am kho trén khan MgSOs, loc va cb dé
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thu duoc san phém mong mudn 14 chit ddu mau niu nhat (29,0g, thd) duge sir dung truc
tiép trong phén tng tiép theo. LC-MS (ES, m/z): 151,0 [M+H]*, 192,0 [M+H+CH;CN];
'H NMR (300 MHz, CDCls): 8 7,37 (m, 1H), 6,48 (d, J =2,2 Hz, 1H), 3,94 (s, 3H) ppm.

n-Buli, THF N~N

FsC
3 wT/\> |2
N~
\

Hop chit 18.2. 5-iodo-1-metyl-3-(triflometyl)-1H-pyrazol

Vao dung dich chira 1-metyl-3-(triflometyl)-1H-pyrazol (hop chét 18.1, 3,7g,
24,65mmol) trong THF (40mL) ¢ -78°C, bd sung tirng giot n-BuLi (2,5M trong n-hexan,
11,2mL, 27,1 1mmol). Dung dich thu dugc duoc khudy trong 10 phut & -78°C trudce khi
dung dich I» (10,0g, 39,44mmol) trong THF (10mL) dugc bd sung tung giot vao. Hén
hop phan tng dugc khudy & -78°C trong 30 phut trude khi dép tit bang cach bd sung
bao hoa NH4Cldung dich) (100mL) va chiét v&i Et,O (3x200mL). Cac 16p hitu co gdp lai
duoc rira voi bdo hoa NaxS203(dung dich) (2x100mL) va nude mudi (2x50mL), lam kho
trén khan MgSOs4, loc va ¢ dé thu duoc séan phdm mong mudn 12 chét rin mau vang
(8,0g, thd) dugc sir dung truc tiép trong phan tng tiép theo. LC-MS (ES, m/z): 276,8
[M+H]*, 317,8 [M+H+CH;CNT*; 'H NMR (300 MHz, CDCl5): 6 6,67 (s, 1H), 3,96 (s,
3H) ppm.

m—l \

~N N\N

Q s—< o s |
_>70>\‘—N<:>_/ 0 \ > %'O}-—N\__>——/ ‘Q\)YF

Pd,dbasz, K2COs3, xantphos, EF
dioxan, MeOH

Hop chét 18.3. tert-butyl 4-(((1-metyl-3-(triflometyl)-1H-pyrazol-3-
yD)thio)metyl)piperidin-1-carboxylat |

| Hop chét 18.3 dugc didu ché theo cach tuong tw nhu hop chét 4.2 dé thu dugce
san phim mong mudn 14 chit diu mau dé dam (2,20g, 85%). San phidm mong mudn

duogc st dung truc tiép trong phan ng tiép theo ma khong can tinh ché thém. 'H NMR
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(300 MHz, CDCls): § 6,53 (s, 1H), 4,13 (d, T = 13,1 Hz, 2H), 3,94 (s, 3H), 2,60-2,78 (m,
4H), 1,82 (d,J = 13,5 Hz, 2H), 1,53-1,70 (m, 1H), 1,46 (s, 9H), 1,07-1,29 (m, 2H) ppm.

\N @ \N
0) S \ lN RUC|3, NaIO4 ) O\\g—(\ \|N
O Mt 307 M
—}o K THR HO _>,o N

Hop chit 18.4. tert-butyl 4-(((1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)sulfonyl)metyl)piperidin-1-carboxylat

Hop chit 18.4 duoc didu ché theo cach twong tw nhu hop chét 14.2 dé thu dugc
san phim mong mubn 13 chit dAu mau do darm (3,5g, 92%). San phim mong mudn duoc
st dung truc tiép trong phan tng tiép theo ma khong can tinh ché thém. 'H NMR (400
MHz, CD3OD): § 7,09 (s, 1H), 4,20 (s, 3H), 4,12 (m, 2H), 3,12 (d, ] = 6,4 Hz, 2H), 2,71-
2,83 (m, 2H), 2,27 (m, 1H), 1,90 (d, J = 12,9 Hz, 2H), 1,45 (s, 9H), 1,30 (m, 2H) ppm.

@ \N \N
NI “N NFSI, tBuOK Os " “N
0 S\ | \ | .
N P THE 78°Cc >\‘_N/\__—>—<
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Hop chét 18.5. tert-butyl 4-(flo((1-metyl-3-(triflometyl)- 1H-pyrazol-5-
yl)sulfonyl)metyl)piperidin-1-carboxylat

Hop chat 18.5 dugc didu ché theo cach twong tu nhu hop chét 16.4 dé thu dugc
san phdm mong muén 13 chit ddu mau vang (0,100g, 27%). 'H NMR (400 MHz,
CDClL): 8 7,15 (s, 1H), 4,97 (dd, ] = 48,0, 6,5 Hz, 1H), 4,21 (m, 5H), 2,71-2,82 (m, 2H),
2,48 (m, 1H), 1,97 (t, J = 12,8 Hz, 2H), 1,48 (m, 2H), 1,46 (s, 9H) ppm.

\ \
QO N O N«
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Hop chét 18.6. tert-butyl 4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)sulfonyl)etyl)piperidin-1-carboxylat

Hop chét 18.6 duoc didu ché theo cach tuong tu nhu hop chit 16.5 dé thu duogc
san phdm mong muén 14 chit dau trong (10,0g, 86%), 'H NMR (400 MHz, CDCls): &
7,12 (s, 1H), 4,25 (d, ] = 15,2 Hz, 2H), 4,15 (s, 3H), 2,70 (tt, ] = 12,9, 2,6 Hz, 2H), 2,48
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(m, 1H), 2,08 (d, T = 13,2 Hz, 1H), 1,79 (d, ] = 13,3 Hz, 1H), 1,58 (d, J = 22,4 Hz, 3H),
1,44 (s, 9H), 1,19-1,40 (m, 2H) ppm.

Hop chat 18.6a. tert-butyl (R)-4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)sulfonyl)etyl)piperidin-1-carboxylat va Hop chét 18.6b. tert-butyl (S)-4-(1-flo-1-((1-
metyl-3-(triflometyl)-1H-pyrazol-5-yl)sulfonyl)etyl)piperidin-1-carboxylat

Chat ddng phan ddi anh cia tert-butyl 4-(1-flo-1-((1-metyl-3-(triflometyl)- 1H-
pyrazol-5-yl)sulfonyl)etyl)piperidin-1-carboxylat (hop chét 18.6, 3,3g) dugc tach bang
cach st dung Prep-SFC (Cot: Phenomenex Lux Su Xenluloza-4250*50mm; Pha dong
A: CO,:80, Pha dong B: MeOH:20; Téc do dong: 150mL/phut; 220 nm) dé thu duoc
RT) = 3,04 phut (hop chét 18.6a, 1,3g, 78%) 1a chét rn mau tring va RT, = 3,59 phut
(hop chét 18.6b, 1,3g, 78%) la chét rin mau tring.

\ o \
O “ 4N HCI Oull ~N
\ | S \
>\*N CH3OH HCI-HN { F
% : F F
F'
Hop chét 18.7. (R)-4-(1-flo-1-((1-metyl-3-(triflometyl)-1H-pyrazol-5-
yl)sulfonyl)etyl)piperidin clohydric
Vao dung dich chta tert-butyl 4-[(IR)-1-flo-1-[1-metyl-3-(triflometyl)-1H-
pyrazol-5-sulfonyl]etyl]piperidin-1-carboxylat (hop chét 18.6a, 1,3g, 2,93mmol) trong
CH,Cl, (10mL), bd sung HCI 4N trong CH3;OH (10mL). Dung dich thu duoc duoc
khudy trong 1 gid & nhiét do phong va sau d6 cd. Cén thu dugc dugc hoa tan trong
CH;OH (5mL) va duge két tinh bing cach bd sung EtO (8mL) dé thu duge san phim
mong mubn (1,03g, 92%) 1a chét rin mau tring. LC-MS (ES, m/z): 344,0 [M+H]", 385,0
[M+H+CH3;CN]"; 'H NMR (400 MHz, CD3;0D): 6 7,42 (s, 1H), 4,16 (s, 3H), 3,46 (d, J
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— 8,9 Hz, 2H), 3,06 (dt, J = 14,0, 10,5 Hz, 2H), 2,62-2,79 (m, 1H), 2,34 (d, ] = 14,6 Hz,
1H), 2,09 (d, J = 14,5 Hz, 1H), 1,77 (t, ] = 12,8 Hz, 2H), 1,66 (d, J = 22,9 Hz, 3H) ppm.
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Hop chét 18. (R)-4-(1-flo-1-((1-metyl-3-(triflometyl)- 1H-pyrazol-5-yl)sulfonyl)etyl)-
N-(isoxazol-3-yl)piperidin-1-carboxamit

Hop chét 18 duoc didu ché theo cach twong tw nhu hop chét 9 dé thu duoc san
phdm mong mudn 12 chét rin mau tring (0,09g, 22%). LC-MS (ES, m/z): 454,1 [M+H]";
'H NMR (400 MHz, CD3CN): & 8,36 (s, 1H), 8,01-8,16 (m, 1H), 8,09 (br, s,, 1H), 7,39
(s, 1H), 6,85 (s, 1H), 4,17 (s, 5H), 2,82-3,00 (m, 2H), 2,45-2,61 (m, 1H), 2,05-2,17 (rh,
1H), 1,76-1,90 (m, 1H), 1,59-1,72 (m, 3H), 1,41-1,58 (m, 2H) ppm.

Vi du 19. Quy trinh diéu ché 4-(1-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)-

N-(isoxazol-3-yl)piperidin-1-carboxamit

1. HCI, NaNO,, 0 °C

N= NH2 5 cucl, Hel, 80°C N
—N - —N =

Hop chét 19.1. 3-clo-1-metyl-1H-pyrazol

Cl

Vao dung dich chta 1-metyl-1H-pyrazol-3-amin (5,0g, 51,48mmol) trong HCI
dAc(dung dichy (50mL) & 0°C, bd sung NaNO> (3,56g, 51,59mmol). Dung dich thu duoc
duoc khudy trong 30 phit & 0°C trudce khi duge bd sung vao dung dich chira CuCl (5,1g,
51,48mmol) trong HC dc(dung dicty (S0mL). Hon hop phan tng duoc khudy qua dém &
80°C va sau d6 dugc dap tit bing cach bd sung H,0 (100mL). Dung dich thu dugc dugce
chiét bang EtOAc (50mL), rira bang nude mudi (3x50mL), lam kho trén MgSO4 khan,
loc va duge ¢6. Céan thu duge duge tinh ché bﬁng phép séc ky nhanh (CH2Cly/ete dau
mé = 1:1 (thé tich/th tich)) dé thu dugc san phdm mong mudn 12 chat rén (1,9g, 32%).
'H NMR (400 MHz, CD30D): § 7,57 (d, J = 2,3 Hz, 1H), 6,22 (d, ] = 2,3 Hz, 1H), 3,85
(s, 3H) ppm.
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Hop chét 19.2. 3-clo-1-metyl-1H-pyrazol-4-sulfonyl clorua

3-clo-1-metyl-1H-pyrazol (hop chit 19.1, 3,0g, 25,74mmol) dugc b6 sung vio
axit closulfuric (20mL) va hén hop phan ng dugc khudy qua dém & 100°C. Sau d6
phan tng dugc dap t§t bang cich bd sung nudc/da (200mL), chiét v6i EtOAc
(3x200mL), rira b'c"lng nude mudi (3x200mL), séy kho trén MgSOs4, loc va cd. Cin thu
dugc duge tinh ché bang phép sic ky nhénh (10% (thé tich/thé tich) CH;OH trohg
CH,Clp) dé thu duoc san pham mong mudn 12 chit rén mau tring (4,2g, 76%). 'TH NMR
(400 MHz, CDCI3): 6 12,48 (d, J = 6,1 Hz, 1H), 7,90 (d, J = 3,0 Hz, 3H) ppm.

HBr-N Cl
N cl | O\/I{
Ao - A

do  NaHCOs, NaySOs,
dioxan, H,0, 50°C

Hop chit 19.3. 4-(((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)metyl)pyridin

Vao dung dich chira NaHCOs; (5,86g, 69,75mmol) va NaxSOs (5,86g,
69,75mmol) trong H,O (7,5mL) & 50°C, bd sung dung dich chira 3-clo-1-metyl-1H-
pyrazol-4-sulfonyl clorua (hop chét 19.2, 5,0g, 23,25mmol) trong dioxan (2,5mL). Hon
hop phan ung dugce khudy trong 1,5 gior & 50°C va sau d6 cd. Can thu duoc sau d6 duoc
bd sung vao dung dich chtta 4-(bromometyl)pyridin hydrobromua (4,94¢g, 19,53mmol)
trong DMF (100mL). Dung dich thu dugc duoc khudy trong 15 phut & nhiét do phong
va sau d6 duoc gia nhiét dén 50°C trong thém 2 gid nita. Sau d6 phan tmg dugc dap tat
bing cach bd sung H0 (200mL), chiét véi EtOAc (3x100mL), rira bing nude mudi
(100mL), 1am kho trén NaSOs, loc va cd dé thu dugc san phdm mong mudn 13 chit rin
mau tring (3,7g, tho), duge st dung truc tiép trong phan ting tiép theo ma khong can
tinh ché. LC-MS (ES, m/z): 271,9 [M+H]*, 312,9 [M+CH3CN]"; 'H NMR (400 MHz,
DMSO0-d6): § 8,56 (m, 2H), 8,31 (s, 1H), 7,24 (m, 2H), 4,72 (s, 2H), 3,84 (s, 3H) ppm.

Cl Cl
NFSI, t-BuOK

L& L&
/ \ > 7 N\ N
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Hop chit 19.4. 4-(((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)flometyl)pyridin

Vao dung dich chira 4-[(3-clo-1-metyl-1H-pyrazol-4-sulfonyl)metyl]pyridin
(hop chét 19.3, 200mg, 0,74mmol) trong THE (SmL) & -78 °C, bd sung t-BuOK
(0,44mL, 0,44mmol, 1M trong THF) va NFSI (127mg, 0,41mmol). Hon hop phan g
duoc khudy trong 2 gity & -78°C, va sau do duge dép tat béng cach bd sung HzO (20mL).
Dung dich thu dugc dugc chiét bang EtOAc (3x20mL), rita bang nudc mudi (3x20mL),
lam kho trén MgSQO4 khan, loc va ¢ dé thu duoc san phAm mong mudn 13 chét rdn mau
tréng (0,100g, 47%). LC-MS (ES, m/z): 290,0 [M+H]", 331,2 [M+CH3CN]J".

Cl

0
Osd_(=N CHal, t-BuOK Os L%:
N/ \ N\ _N >

N THF, -78°C

Hop chét 19.5. 4-(1-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)pyridin

Vao dung dich chua 4-[(3-clo-1-metyl-1H-pyrazol-4-
sulfonyl)(flometyl)pyridin (hop chét 19.4, 0 IOOg, 0,35mmol) trong THF (SmL) o -
78°C, b6 sung t-BuOK (0,42mL, 0,42mmol, IM trong THF) va iodometan (0,58g,
0,4 1mmol). Hon hop phan (mg duoc khudy trong 2 gitr & -78°C, va sau d6 dugc dap tit
bang cach bd sung H,O (20mL). Dung dich thu dugc dugc chiét bang EtOAc (3x20mL),
ria béng nuGe mudi (3x20mL), lam kho trén MgSO4 khan, loc va ¢d. Cén thu duogc duoc
tinh ché bing cot sic ky silica gel (EtOAc/ete ddu mo = 4:1 (thé tich/thé tich)) dé thu
duge san phAm mong mudn 12 chit rin mau tring (0,80g, 76%), LC-MS (ES, m/z): 303,9
[M+H]*; 'TH NMR (400 MHz, CDsOD): § 8,70 — 8,59 (m, 2H), 8,15 (s, 1H), 7,59 — 7,48
(m, 2H), 3,89 (s, 3H), 2,14 (d, ] = 22,8 Hz, 3H) ppm.

0uf /SN P02 Hag HClg o\ 7
N F

~ l,4-dioxan, Satm

Hop chit 19.6. 4-(1-((3 -clo-1-metyl-1H—pyrazol-4-y1)sulfonyl)-l-ﬂoetyl)piperidin

Vao binh phan tng 1a binh ap suét chira dung dich chita 4-(1-((3-clo-1-metyl-
1H-pyrazol-4-yl)sulfonyl)-1-floetyl)pyridin (0,150g, 0,49mmol) trong HCl 4N trong
dioxan (3mL), b6 sung PtO2 (0,75g, 0,245mmol). Hg théng nay duoc thdi khi va sau d6
duy tri 4p sudt Hyg (5 atm), va khudy trong 2 gior & 35°C. Hon hgp phéan tng sau 66
duoc 1am mat dén nhiét do phong, hut chan khong va théi khi bang Ny Chét rin duoc

loai riéng bing cach loc va hdn hgp phan Gng dugc cd dé thu duoc san pham mong
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mudn 12 chit rin mau vang (0,120g, thd). Nguyén liéu duge sir dung truc tiép trong phan

tmg tiép theo. LC-MS (ES, m/z): 310,0 [M+H]*, 351,1 [M+CH3CNJ".

H

cl N. _N.__O

o) o) hif 0l /=N

o\\/l \N —_— O O ~ |
O™ = o (O

HN ~ > o-N

0 N F

F Et;N, DMSO, 50 °C NH

Hop chét 19. 4-(1-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)-N-(isoxazol-3-

yl)piperidin-1-carboxamit

Hop chét 19 dugc diéu ché theo cach twong tu nhu hop chét 9 dé thu dugc san
phiAm mong mudn 1a chét rdn mau tring (0,011g, 7%). LC-MS (ES, m/z): 420,2 [M+H]",
465,3 [M+Na+CH3CN]"; 'TH NMR (400 MHz, CD3;0D): 6 8,45 (d, J = 1,8 Hz, 1H), 8,30
(s, 1H), 6,76 (d, T = 1,8 Hz, 1H), 4,30 (t, J=16,4Hz, 2H), 3,95 (s, 3H), 2,93 (m, 2H), 2,52
(m, 1H), 2,25 (d, J = 13,4 Hz, 1H), 1,88 (d, J = 13,0 Hz, 1H), 1,66 (d, J=23,0Hz, 3H),
1,52 (m, 2H) ppm.

Vi dy 20. Quy trinh diéu ché (R)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)sulfonyl)-1-floetyl)-N-(isoxazol-3-yl)piperidin-1-carboxamit

H
v 1 NBS DMF \N\/_'\‘_\Z/g
= L
— O 2 gid, 50°C

Br

Hop chét 20.1. 4-bromo-1-metyl-1H-pyrazol-3-carbaldehyt

Vao dung dich chtra 1-metyl-1H-pyrazol-3-carbaldehyt (150g, 1,36 mol) trong
DMEF (1000mL), bd sung NBS (240g, 1,35 mol). Dung dich thu dugc dugc khudy trong
2 gio & 50°C va sau do dap tdt bing cach bd sung nudc da (2000mL). Hon hop phan
ung duoc lam lanh dén -10°C béng bdn da/mubi, va chat rin dugc gom lai b%lng cach
loc dé thu duoc san phdm mong mudn 12 chét rén mau tring (200g, 78%). 'H NMR (300
MHz, CDCls): § 9,90 (d, J =0,7 Hz, 1H), 7,46 (s, 1H), 3,96 (s, 3H) ppm.

— o) H
>_N O > (@) S \ l{l
> O Pd,dbas, K,COs, xantphos, KI, %ND—/
1,4-dioxan, MeOH, 85°C ‘>7
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Hop chét 20.2. tert-butyl 4-(((3-formyl-1-metyl-1H-pyrazol-4-yl)thio)metyl)piperidin-
1-carboxylat

Vao dung dich chta 4-bromo-1-metyl-1H-pyrazol-3-carbaldehyt (hop chét
20.1, 20g, 105,81mmol), trong 1,4-dioxan (300mL), bd sung Pdx(dba)yCHCI; (5,4g,
5,22mmol), K,CO; (36g, 260,47mmol), Xantphos (6,1g, 10,54mmol), KI (1,7g,
10,58mmol) va tert-butyl 4-[(axetylsulfanyl)metyl]piperidin-1-carboxylat (34g,
124,36mmol). Hon hop phéan tng dugc gia nhiét dén 80°C va MeOH (40g, 1,25 mol)
dugc bd sung ting giot vao. Hon hop phén tng dugc khudy trong 12 gi® & 85°C. Hon
hop phan tng duoc lam mat dén nhiét d6 phong bang bdn nude da, va chét ran duoc
loai riéng biang cach loc. Dich loc duge ¢d va cin thu duge dugce tinh ché bang sic ky
ot nhanh (EtOAc/ete ddu mo = 1/2 (thé tich/thé tich)) d8 thu duoc san phdm mong
muén 1 chit rin mau vang (24g, 60%). "H NMR (400 MHz, CDCls): 8 10,02 (d, J=0,8
Hz, 1H), 7,35 (s, 1H), 4,11 (m, 2H), 4,00 (s, 3H), 2,77 (d, ] = 6,9 Hz, 2H), 2,68 (t, ] =
12,9 Hz, 2H), 1,89 — 1,79 (m, 2H), 1,70 — 1,58 (m, 1H), 1,47 (s, 9H), 1,32 — 1,11 (m,
2H) ppm.

O F

H F
0 (N 2L, S%N
>\.N/\:>_/ NN CH,Cl, >_NC>_/ NN
3o >
Hop chat 20.3. tert-butyl 4-(((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)thio)metyl)piperidin-1-carboxylat
Vao dung dich chta tert-butyl 4-(((3-formyl-1-metyl-1H-pyrazol-4-

yl)thio)metyl)piperidin-1-carboxylat (hop chit 20.2, 50g, 147,30mmol) trong
diclometan (500mL) & 0°C, bd sung timg giot DAST (95g, 589,37mmol). Hon hop phan
ung dugc khudy qua dém & 30°C. Nhiét do duoc giam xubng 0°C va hdn hgp phan (mg
duoc dap t4t bang bao hoa NaHCO3(dung dich). Dung dich thu dugce duge chiét bang EtOAc
(3x1000mL). Céc 16p hitu co gdp lai duge rira bing nuée mudi (500mL), 1am kho trén
khan Na;SOs, loc va ¢d. Cdn thu duge dugc tinh ché bang phép sic ky nhanh (EtOAc/ete
diu mo = 1/5 (thé tich/thé tich)) dé thu duoc san phim mong mudn 13 chét rin mau vang
(35g, 66%). '"HNMR (300 MHz, CD30D): 8 7,73 (s, 1H), 6,74 (t, ] = 53,9 Hz, 1H), 4,07
—3,95 (m, 2H), 3,87 (d, J = 1,1 Hz, 3H), 2,66 (d, J = 12,6 Hz, 2H), 2,58 (d, ] = 6,9 Hz,
2H), 1,81 (d, J = 13,0 Hz, 2H), 1,54 (m, 1H), 1,41 (s, 9H), 1,07 (m, 2H) ppm.
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F F
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F cl
yND__/ N\ n-BuLli, THF, 780 >\._NC>_/ \ N

Hop chat 20.4. tert-butyl 4-(((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-

yl)thio)metyl)piperidin-1-carboxylat

Vao dung dich chua tert-butyl 4-(((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)thio)metyl)piperidin-1-carboxylat (hop chat 20.3, 30g, 83,00mmol) trong THF
(400mL) & -78°C, bd sung timg giot dung dich chira n-BuLi (50mL, 124,5mmol, 2,5M
trong n-hexan). Hon hgp phén tmg dugc khudy trong 20 phut truéc khi bb sung ting
giot dung dich chuta percloetan (23,6g, 99,72mmol) trong THF (30mL). Hon hop phan
tng dugc khudy trong 30 phut & -78°C trude khi dap t4t bang cach bd sung bao hoa
NH4Cl(gung gichy (100mL). Dung dich thu dugc duge chiét bang EtOAc (3x500mL), ria
béng nuée mudi (300mL), 1am khd trén NaySO4 khan, loc va sau d6 ¢d dé thu duogc san
phim mong mudn 12 chét rén mau tring (30g, tho) dugc su dung truc tiép trong phan
{mg tiép theo ma khong cin tinh ché thém. 'H NMR (400 MHz, CDCls): 8 6,68 (t, ] =
53,8 Hz, 1H), 4,16 — 4,04 (m, 2H), 3,90 (t, ] = 0,9 Hz, 3H), 2,71 - 2,56 (m, 4H), 1,91 -
1,75 (m, 2H), 1,45 (m, 10H), 1,19 — 1,04 (m, 2H) ppm.

F F
F F

<N RUC|3 NaIO4 Ol <N

-

e) S I o) NS N\ N
N N-N_  THF, H0 >__Nf\:>_/ N
—}o cl %—o cl

Hop chat 20.5. tert-butyl 4-(((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-
yDsulfonyl)metyl)piperidin-1-carboxylat

Hop chét 20.5 dugc diéu ché theo cach trong tw nhu hop chét 14.2 dé thu duoc
san pham mong mudn 1a chit rén mau tring (28g, 86%). 'H NMR (400 MHz, CDCl):
§ 7,03 (t, T = 53,8 Hz, 1H), 4,12 — 4,03 (m, 2H). 3,96 (s, 3H), 3,10 (d, ] = 6,3 Hz, 2H),
2,74 (m, 2H), 1,90 (m, 2H), 1,44 (s, 9H), 1,36 — 1,18 (m, 3H) ppm.
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F F
F F
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Hop chét 20.6. tert-butyl 4-(((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-

Z-Z

yl)sulfonyl)flometyl)piperidin-1-carboxylat

Vao dung dich chira tert-butyl 4-(((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)sulfonyl)metyl)piperidin-1-carboxylat (hgp chit 20.5, 25g, 58,43mmol) trong THF
(300mL) & -78 °C, bd sung tung giot LDA (43mL, 87,64mmol, 2,0 M trong THF), sau
d6 bd sung timg giot dung dich chira NFSI (22g, 58,43mmol) trong THF (100mL). Hon
hop phan Ung dugc khudy trong 30 phut & -78°C va sau d6 dap tit bang cach bd sung
NH;4Cl(dung dichy bdo hoa (500mL). H3n hop phan ting dugc chiét bang EtOAc (3x5060mL),
rira béng nude mubi (500mL), 1am kho trén NaxSO4 khan, loc, va ¢d. Can thu duge duge
tinh ché bing phép sic ky nhanh (BtOAc/ete diu mo = 1/4 (thé tich/thé tich)) dé thu
duge san phAm mong mudn 1a chét rén mau tring (18g, 69%). 'H NMR (300 MHz,
CD;0D): § 6,96 (t, J= 53,2 Hz, 1H), 5,27 (d, J = 6,4 Hz, 1H), 5,11 (d, J = 6,4 Hz, 1H),
4,16 — 4,02 (m, 2H), 3,94 (s, 3H), 2,80 (s, 2H), 2,42 (m, 1H), 1,92 (m, 2H), 1,43 (s, 9H),
0,95 - 0,74 (m, 2H) ppm.

F F

F

F
Ot CHsl O O

>\._N ) \ N t-BUOK, THE >\_N 58 \
S =< AN Q—#

Hop chit 20.7. tert-butyl 4-(1-((5-clo-3-(diflometyl)- 1-metyl-1H-pyrazol-4-

yl)sulfonyl)-1-floetyl)piperidin-1-carboxylat

Vao dung dich chira tert-butyl 4-(((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)sulfonyl)flometyl)piperidin-1-carboxylat (hop chét 20.6, 15,6g, 34,99mmol) trong
THF (250mL) & -78°C, bd sung ting giot dung dich chira t-BuOK (70mL, 69,98 mmol,
1,0 M trong THF). Hon hop phan tmg duoc khudy trong 5 phut trude khi bd sung timg
giot iodometan (7,4g, 52,14mmol). Hon hop phan tng duge khudy trong 15 phit & -
78°C trudce khi dap tit bing cach bd sung NH4Cl bdo hoa (dung dichy (500mL). Dung dich
thu dugc duge chiét bing EtOAc (3x500mL), ria bang nudc mubi (300mL), 1am kho
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trén khan NaxSOs, loc va sau do ¢d dé thu duoc san pham mong muon 1a chét rdn mau

tring (15g, thd), dugc st dung truc tiép & budc tiép theo ma khong can tinh ché.

odfe ot

Hop chét 20.8. tert-butyl 4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-
floetyl)piperidin-1-carboxylat

Vao dung dich chtra tert-butyl 4-(1-((5-clo-3-(diflometyl)-1-metyl-1H-pyrazol-
4-yl)sulfonyl)-1-floetyl)piperidin-1-carboxylat (hop chét 20.7, 25g, 54,36mmol) trong
THF (400mL) & -78°C, bd sung timg giot n-BuLi (28mL, 70,66mmol, 2,5 M trong
hexan). Hon hop phéri g dugc khudy trong 30 phut & -78°C trude khi dap tit bang
cach bd sung nude da (200mL). Hon hop thu duge dugce chiét bang EtOAc (3x500mL),
rira bang nudc mudi (300mL), lam khod trén NaaSO4 khan, loc, va sau d6 6. Can thu
duoc dugc tinh ché bing Flash-Prep-HPLC (Cot, C18 silica gel; pha dong,
ACN:H,0=20:80 (thé tich/thé tich) tang dén ACN:H0=95:5 (thé tich/thé tich) trong
vong 60 phut; BO cam bién UV, UV 254 nm) dé thu duoc san pham mong mubn 14 chét
rén mau tréng (15g, 65%). 'H NMR (300 MHz, CDCls): & 7,85 (s, 1H), 6,95 (t, J =
53,3Hz, 1H), 4,18 (m, 2H), 4,01 (s, 3H), 2,79 - 2,59 (m, 2H), 2,43 (m, 1H), 2,16 — 2,05
(m, 1H), 1,77 (m, 1H), 1,53 (d, ] = 22,2 Hz, 3H), 1,43 (s, 9H), 1,32 (m, 2H) ppm.

F
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Hop chit 20.8a. tert-butyl (R)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-

1-floetyl)piperidin-1-carboxylat va Hop chét 20.8b. tert-butyl (S)-4-(1-((3-(diflometyl)-
1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)piperidin-1-carboxylat |
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Chit ddng phan déi anh cia tert-butyl 4-(1-((3-(diflometyl)-1-metyl-1H-
pyrazol-4-yl)sulfonyl)-1-floetyl)piperidin-1-carboxylat (hop chit 20.8, 63,6g) dugc
tach bang cach st dung Prep-SFC (Cot: Phenomenex Lux Xenluloza-4 (5*25¢m, 5pm);
Pha dong A:CO,:70, Pha dong B: EtOH:30; Téc do dong: 150mL/phut; 220 nm) dé thu
dwoc RT| = 1,448 phat (hop chit 20.8a, 24,0g, 91%, [a] = -26,9 (C=0,37g/100mL,
T=23,6°C, MeOH)) 1a chét rin mau tring va RT, = 1,744 phit (hgp chat 20.8b, 24,0g,
91%, [o]= +23,4 (C=0,33g/100mL, T=24,6°C, MeOH)) la chit rin mau trang.

F
F e F
Vg S S SN
%—o F HCI-HNO—é(F N

Hop chit 209. (R)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-
floetyl)piperidin clohydric

Hop chét 20.9 duogc didu ché theo cach twong tu nhu hop chét 18.7 dé thu duoc
san phidm mong mudn 14 chit rin mau tring (15,0g, 85%). LC-MS (ES, m/z): 326,0
[M+H]"; 'H NMR (300 MHz, CDsOD): § 8,29 (s, 1H), 6,92 (t, J = 53,1 Hz, 1H), 4,01
(s, 3H), 3,19 — 3,07 (m, 2H), 2,62 — 2,52 (m, 1H), 2,41 — 2,38 (m, 1H), 2,10 — 2,03 (m,
1H), 1,76 — 1,73 (m, 1H), 1,56 — 1,38 (m, SH) ppm.

CICOOPh, Pyridin, o)
0N, CHiCN, -20°C dénrt  o-N
L\\)_N i - \Q)_H ©

Hop chit 20.10. Phenyl isoxazol-3-ylcarbamat

Vao dung dich chita 3-amino-isoxazol (25g, 0,297mmol) va pyridin (29,0mL,
0,356mmol) trong axetonitril (600mL), bd sung timg giot phenyl cloroformat (39,1mL,
0,312mmol) & -20°C trong 15 phut. Hon hop phan (g dugc dé 4m dan dén nhiét do
phong va khudy & nhiét d6 phong qua dém. Sau do, hdn hop phén tng duoc cb va cin
dugc bd sung nudc da (500mL). Hbn dich duoc loc va chét rin duoc rira b%mg nudc va
lam kho trong chan khong dé thu duoc san phdm mong mudn 12 chit rin mau tring

(58,76g, hiéu suit 97%).
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Hop chat 20. (R)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)-
N-(isoxazol-3-yl)piperidin-1-carboxamit ‘

Vao dung dich chta (R)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yDsulfonyl)-1-floetyl)piperidin (hop chét 20.9, 20,0g, 61,46mmol) trong axetonitril
(246mlL, 0,5M), bd sung 3-aminoisoxazol phenyl carbamat (13,18g, 64,54mmol) ting
phén & 65°C trong vong 5 phut. Sau khi khudy 65°C qua dém, hdn hop phan tng dugc
¢b va cin duoc tinh ché bang cot sic ky silica gel (ISCO CombiFlash, 330g cot, CAT#
69-2203-330) bing MeOH/DCM = 0% dén 2% (thé tich/thé tich) 1 dung mdi rira giai
dé thu duogc san pham mong mudn 12 chét rin mau tring (25,6g, hiéu sudt 96%). LC-
MS- (ES, m/z): 436,0 [M+H]*; 'H NMR (400 MHz, CDCl3): & 8,23 (s, 1H), 8,11 (s,
1H), 7,89 (s, 1H), 6,98 (t, J= 53,1 Hz, 1H), 6,98 (s, 1H), 4,32 — 4,25 (m, 2H), 4,04 (s,
3H), 2,99 — 2,90 (m, 2H), 2,62 — 2,54 (m, 1H), 2,27 — 2,24 (m, 1H), 1,94 - 1,91 (m, 1H),
1,53 — 1,47 (m, 5H) ppm; °F NMR (376 MHz, CDCl;): 8 -114,3 to -117.1 (m, 2F), -
144,8 (s, 1F) ppm.

Vi du 21. Quy trinh diéu ché (S)-4-(1-((3-(diﬂoinetyl)-1-1nety1-1H-pyrazol—4-
yl)sulfonyl)-1-floetyl)-N-(isoxazol-3-yl)piperidin-1-carboxamit

Fh e
o) HCI 4N
Osl_ /=N 0
O \S \ | O\\“ =N
Y / N CH3OH STRUN
> g “E HCI-HN g N

Hop chét 21.1. (S)-4-(1-((3-(diﬂometyl)-l-metyl-1H-pyrazol-4—yl)vsulfonyl)-1—
floetyl)piperidin clohydric

Hop chat 21.1 duge diéu ché theo cach tuong tu nhu hgp chét 18.7 dé thu dugc
san phAm mong mubn 13 chét rin mau tring (15,0g, 85%). LC-MS (ES, m/z): 326,0
[M+H]*; 'H NMR (300 MHz, CD30D): § 8,29 (s, 1H), 6,92 (t, J = 53,1 Hz, 1H), 4,01
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(s, 3H), 3,19 — 3,07 (m, 2H), 2,62 — 2,52 (m, 1H), 2,41 — 2,38 (m, 1H), 2,10 - 2,03 (m,
1H), 1,76 — 1,73 (m, 1H), 1,56 — 1,38 (m, 5H) ppm.

F
F @) :
" O’N\ N>—O (@) o =
O\\,(,) <N VH N O>_ S \ [lj

3 CH43CN, 65 °C ~ H

Hop chét 21. (S)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)-N-
(isoxazol-3-yl)piperidin-1-carboxamit

Vao dung dich chira (S)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)sulfonyl)-1-floetyl)piperidin (hop chit 21.1, 0,20g, 0,553mmol) trong axetonitril
(2mL), b6 sung 3-aminoisoxazol phenyl carbamat (0,118g, 0,580mmol) sau do6 la
trimetylamin (0,167g, 1,65mmol). Sau khi khudy & 65°C qua dém, hdn hop phéan ung
duoc ¢d va cin duge tinh ché bang sdc ky long 4p luc cao pha déo (0 - 90% CH;CN
trong H>0 (cé hai du chira TFA 0,1%)) dé thu dugc sin phdm mong mudn 14 chét rén
mau tring (0,162g, 67%). LC-MS (ES, m/z): 436,0 [M+H]"; '"H NMR (400 MHz,
CDCl): 6 8,60 (s, 1H), 8,22 (s, 1H), 7,89 (s, 1H), 6,99 (t, T = 52,0 Hz, 1H), 6,99 (s, 1H),
4,37 — 4,25 (m, 2H), 4,04 (s, 3H), 2,99 — 2,90 (m, 2H), 2,62 — 2,54 (m, 1H), 2,27 - 2,24
(m, 1H), 1,94 — 1,91 (m, 1H), 1,53 — 1,47 (m, 5H) ppm; “F NMR (376 MHz, CDCl):
6-114,3 to -117,1 (m, 2F), -144,8 (s, 1F) ppm.

Vi du 22. Quy trinh didu ché 4-(diflo(imidazo[1,2-a]pyridin-8-ylsulfonyl)metyl)-N-
(pyridazin-4-yl)piperidin- 1-carboxamit |

Cl
; (O i )
N O @) S .
(0] Pd,dbas, K2COs, xantphos, KI, >—NC>——/ \_7
1,4-dioxan, MeOH, 85°C %‘O

Hop chat 22.1 tert-butyl 4-(((2-clopyridin-3-yl)thio)metyl)piperidin-1-carboxylat

Hop chét 22.1 dugc diéu ché theo cach twong tu nhu hop chét 4.2 dé thu duoc
san phdm mong muén 13 chét rén mau vang (1,99g, 55%). 'H NMR (300 MHz, DMSO-
d6): & 8,16-8,18 (dd, J =4,4, 1,6Hz, 1H), 7,827,85 (dd, J = 8,0, 1,6Hz, 1H), 7,39-7,42
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(dd, J = 8,0, 4,8 Hz, 1H), 3,92-3,95 (d, J=12,0Hz, 2H), 2,99-3,00 (d, J=6,8Hz, 2H), 2,70
(m, 2H), 1,79-1,82 (d, J =12,8Hz, 2H), 1,68-1,75(m, 1H), 1,39 (s, 9H), 1,10-1,14 (m,

Cl Cl
=N Q=N
%;\_@j@ e %M@@

Hop chét 22.2 tert-butyl 4-(((2-clopyridin-3-yl)sulfonyl)metyl)piperidin-1-carboxylat

2H) ppm.

Hop chit 22.2 dugc didu ché theo cach twong tw nhu hop chit 4.3 dé thu duogc
san phim mong mudn 14 chét rdn mau vang (0,72g, 53%). "H NMR (400 MHz, DMSO-
d6): & 8,74-8,76 (dd, J =4,8, 1,6Hz, 1H), 8,44-8,46 (dd, J = 8,0, 2,0Hz, 1H), 7,73-7,76
(dd, ] =7.6, 4,8 Hz, 1H), 3,84-3,87 (d, ] =8,4Hz, 2H), 3,56-3,57 (d, ] =6,4Hz, 2H), 2,65
(m, 2H), 2,07(m, 1H), 1,72-1,75 (d, J =12,0Hz, 2H), 1,38 (s, 9H), 1,17-1,26 (m, 2H)
ppm.

Cl
> o Soray
NaHMDS, THF %—o a

Hop chit 22.3. tert-butyl 4-(((2-clopyridin-3-yl)sulfonyl)diflometyl)piperidin-1-

carboxylat

Hop chit 22.3 dugc didu ché theo cach tuong tu nhu hop chét 4.4 dé thu duoc
san phém mong muén 12 chit rin mau vang (0,36g, 66%). 'H NMR (400 MHz, CDCls):
$ 8,70-8,71 (dd, J =4,8, 2,0Hz, 1H), 8,41-8,43 (dd, J = 8,0, 2,0Hz, 1H), 7,51-7,54 (dd;
J="11,6, 4,8, 4,8 Hz, 1H), 4,27 (s, 2H), 2,74-2,77 (m, 3H), 2,06-2,09 v(d, J=13,6 Hz,
2H), 1,60-1,64(m, 2H), 1,47 (s, 9H) ppm.

of HzN
— el
o s _ NH; EtOH oN!

@) =S
O PO
= 3T
Hop chat 22.4. tert-butyl 4-(((2-aminopyridin-3-yl)sulfonyl)diflometyl)piperidin-1-

carboxylat
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Vao dung dich chtra tert-butyl 4-(((2-clopyridin-3-
yl)sulfonyl)diflometyl)piperidin-1-carboxylat (hop chét 22.3, 0,360g, 0,88mmol) trong
EtOH (2mL), bd sung NH;3 bdo hoa trong EtOH (10mL). Dung dich thu dugc dugc
khudy trong 2 gi&r & nhiét do phong va sau d6 c. Can thu duge dugce tinh ché bang phép
séc ky nhanh (EtOAc/ete diu mé = 1/1 (thé tich/thé tich)) dé thu dugc san phdm mong
muén 13 chat rin mau vang nhat (0,100g, 29%). 'H NMR (400 MHz, CDCls): & 8,31-
8,33 (d, ] =3,6 Hz, 1H), 7,94-7,96 (d, J = 7,8 Hz, 1H), 6,76-6,80 (dd, J = 7.5, 4,8 Hz,
1H), 6,15 (s, 2H), 4,22-4,25 (d, ] = 8,7Hz, 2H), 2,62-2,78(m, 3H), 2,04-2,08 (d, ] = 12,9
Hz, 2H), 1,61-1,66(m, 2H), 1,46 (s, 9H) ppm.

CI

Ry At o
% >\"NC>_F NaOAG, HOl, EXOH, 0 % }ND_FF \_7

Hop chét 22.5. tert-butyl 4-(diflo(imidazo[1,2-a]pyridin-8-ylsulfonyl)metyl)-piperidin-

1-carboxylat

Vao dung dich chia tert-butyl 4-(((2-aminopyridin-3-yl)sulfonyl)diflometyl)-
piperidin-1-carboxylat (hop chét 22.4, 0,100g, 0,26mmol) trong EtOH (1,2mL) va HO
(1,4mL), bd sung NaOAc (0,526¢, 2,52 duong lugng), 2-clo-1,1-dimetoxyetan (0,59,
0,47mmol), va 6N HCI (0,ImL). Dung dich thu duoc dugc khudy qua dém & 75°C.
EtOH duoc loai bo trong diéu kién chin khong va dung dich thu dugc dugc chiét bang
EtOAc (3x5mL). Céc 16p hitu co gop lai dugc rira bing nudc mudi (2x5mL), 1am khd
trén NaxSO4 khan, loc va ¢d. Cin thu dugc dugce tinh ché béng séc ky cdt nhanh
(EtOAc/ete dau mo = 1/1 (thé tich/thé tich)) dé thu dugc san phidm mong mudn 12 chat
rin mau vang nhat (0,75g, 71%). LC-MS (ES, m/z): 316 [M+H]".

RS IR v,
>—N\_—_>_‘l/\ 1,4-dioxan  HCI. HN<___>——(\
Hop chét 22.6. 8-((diflo(piperidin-4-yl)metyl)sulfonyl)imidazo[1,2-a]pyridin clohydric
Hop chit 22.6 dugc didu ché theo cach twong tu nhu hop chét 9.5 dé thu dugc
san phdm mong mubdn 14 chit rin mau vang (0,51g, thd). LC-MS (ES, m/z): 316 [M+H]".
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E
Hop chat 22. 4-(diflo(imidazo[ 1,2-a]pyridin-8-ylsulfonyl)metyl)-N-(pyridazin-4-
yl)piperidin- 1-carboxamit

Hop chét 22 duoc diéu ché theo cach tuong tu nhu hop chit 9 dé thu duogc san
phdm mong mubn 1 chét rin mau vang (0,33g, 47%). LC-MS (ES, m/z): 437 [M+H]";
'"H NMR (300 MHz, DMSO0-d6): § 9,25-9,26 (m, 1H), 9,23 (s, 1H), 9,04-9,06 (dd, J =
6,9, 1,2 Hz, 1H), 8,84-8,86 (dd, ] = 6,0, 0,6 Hz, 1H), 8,22-8,23 (d, J = 1,5 Hz, 1H), 8,03-
8,05 (dd, J =7,2,0,9 Hz, 1H), 7,77-7,78 (d, ] = 1,5 Hz, 1H), 7,73-7,76 (dd, J = 6,0, 2,8
Hz, 1H), 7,18-7,20(t, J = 7,0 Hz, 1H), 4,22-4,27 (d, J = 14,1 Hz, 2H), 2,89-2,97(t, ] =
12,8 Hz, 3H), 2,08-2,10 (d, J = 5,4 Hz, 2H), 1,48-1,54 (m, 2H) ppm.

Vi du 23. Quy trinh didu ché 4-(((1,3-dimetyl-1H-pyrazol-5-yl)sulfonyl)diflometyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

Hop chat 23.1. 2,5-dimetyl-2,4-dihydro-3H-pyrazol-3-on

Vao dung dich chta axit metylhydrazin sulfuric (5,47g, 37,95mmol) trong
toluen (100mL) & 0°C, bd sung ting giot trietylamin (30,7g, 303,39mmol). Dung dich
thu duogc dugc khudy trong 30 phut & 0°C trude khi etyl 3-oxobutanoat (5g, 38,42mmol)
duoc bd sung timg giot vao sau d6 bd sung timg phan magie sulfat (9,12g, 2,00 duong
luong). Dung dich thu duoc duge dé cho phan tng, ddng thoi khudy, trong thém 2 ngay
nita & nhiét d6 phong. Chét rin dugc loai riéng béng cach loc va dich loc dugc cd. Can
thu duoc dugc tinh ché bing sic ky cot nhanh (CH;OH 6% (thé tich/thé tich) trong
CH2Cly) dé thu dugc san phim mong mudn 12 chit rin mau vang (8g, thd). 'H NMR
(300 MHz, CDCIls): 6 3,28 (s, 3H), 3,19 (s, 2H), 2,10 (s, 3H) ppm.
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Hop chét 23.2. 1,3-dimetyl-4,5-dihydro- 1H-pyrazol-5-yl triflometansulfonat

Vao dung dich chita 2,5-dimetyl-2,4-dihydro-3H-pyrazol-3-on (hop chét 23.1,
2g, 17,84mmol) trong diclometan (20mL) & 0°C, bd sung timg giot 2,6-dimetylpyridin
(2,86g, 26,76mmol), sau do bd sung timg giot triflic anhydrit (6,54g, 23,18mmol). Dung
dich thu dugc duge khudy trong 2 gid & nhiét do phong va sau dé dép tit bang cach bd
sung H,O (20mL). Dung dich thu dugc dugc chiét bing diclometan (2x25mL) va céc
16p hitu co gdp lai duge 1am khd trén MgSO4 khan, loc va ¢6. Can thu duogc dugce tinh
ché bang phép sic ky nhanh (9% (thé tich/thé tich) EtOAc trong ete dau mo) dé thu duoc
san phdm mong mudn 13 chit diu mau vang (0,750g, 17%). 'H NMR (300 MHz,
CDCl3): 6 5,93 (s, 1H), 3,75 (s, 3H), 2,24 (s, 3H) ppm.

\ﬁ/o.ﬁ

N—N

\
sor ) - B Yy
SH S

I
Pdydbasz, KoCOs, N-N
Xantphos, 1,4-dioxan /

Hop chit 23.3. tert-butyl 4-(((1,3-dimetyl-1H-pyrazol-5-yl)thio)metyl)piperidin-1-

carboxylat

Vao dung dich chta  1,3-dimetyl-4,5-dihydro-1H-pyrazol-5-yl
triflometansulfonat (hop chét 23.2, 1,9g, 7,78mmol) trong 1,4-dioxan (50mL), bd sung
tert-butyl 4-(mercaptometyl)piperidin-1-carboxylat (hop chat 1.3, 1,8g, 7,78mmol), kali
cacbonat (2,69g, 19,46mmol), Xantphos (0,450g, 0,78mmol), va Pdy(dba); (0,403g,
0,44mmol). Dung dich thu dugc dugc khudy trong 4 gio & 100°C. Hon hop phén (ng
duge 1am mat dén nhiét do phong, chét rén duogc loai riéng bang cach loc, va dich loc
duoc ¢d. Can thu duge duge tinh ché bang phép sic ky nhanh (22% EtOAc trong ete
diu mé) dé thu dugc san phim mong muén 12 chit ddu mau vang (1,95g, 77%). 'H NMR
(300 MHz, CDCl3): § 6,08 (s, 1H), 4,13-4,09 (m, 2H), 3,84 (s, 3H),2,71-2,63 (m, 4H),
2,25 (s, 3H), 1,82 (d, ] = 12,9 Hz, 2H), 1,60-1,50 (m, 1H), 1,45 (s, 9H), 1,23-1,12 (m,2H)
ppm.
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Hop chét 23.4. tert-butyl 4-(((1,3-dimety!-1H-pyrazol-5-yl)sulfonyl)metyl) piperidin-1-
carboxylat

Hop chét 23.4 duoc diéu ché theo cach twong tw nhu hop chét 14.2 dé thu duoc
san phim mong mudn 13 chat ddu mau vang (1,60g, 7%). LC-MS (ES, m/z): 437
[M+H]"; '"H NMR (300 MHz, DMSO-d6): 6 6,61 (s, 1H), 4,16-4,06 (m, 5H), 3,07 (d, J
= 6,3 Hz, 2H), 2,79-2,70 (m, 2H), 2,28 (s, 3H), 2,19-2,10 (m, 1H), 1,87 (d, J = 13,5 Hz,
2H), 1,45 (s, 9H), 1,31-1,24 (m, 2H) ppm.

Q
0 50 s
Q O\%W P o g™ Ph Q O\\g—(/\l(
STt SN Yorat
g / NaHMDS, THF o oo/

Hop chét 23.5. tert-butyl 4-(((1,3-dimetyl-1H-pyrazol-5-yl)sulfonyl)diflometyl)-

piperidin-1-carboxylat

Hop chit 23.5 dugc didu ché theo cach twong tu nhu hop chét 4.4 dé thu duoc
san phim mong mudn 13 chit rin mau vang (0,66g, thd), dugc sir dung truc tiép trong
phan tng tiép theo ma khong can tinh ché. 'H NMR (400 MHz, CDCls): 8 6,77 (s, 1H),
422-4,27 (d, J= 13,2 Hz, 3H), 4,06 (s, 3H), 2,67-2,79 (m, 3H), 2,31 (s, 3H),2,03-2,07 (d,
J=12,9 Hz, 2H), 1,57-1,67 (m, 2H), 1,46 (s, 9H), 1,28 (m, 2H) ppm.

0O
0 O\\g _(/\|( HCI O\\('? 4(/\|(
NN S N
N . , HC|.HNC>—74F N~
/ 1,4-dioxan E /
Hop chét 23.6. 4-(((1,3-dimetyl-1H-pyrazol-5 -yD)sulfonyl)diflometyl)piperidin
clohydric
Hop chét 23.6 dugc didu ché theo cach tuong tir nhu hop chét 9.5 dé thu duogc
san phdm mong mubn 1a chit rin mau vang (0,51g, thd). LC-MS (ES, m/z): 294 [M+H]".
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Hop chét 23. 4-(((1,3-dimetyl-1H-pyrazol-5-yl)sulfonyl)diflometyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Hop chét 23 duoc diéu ché theo cach twong tu nhu hop chét 9 dé thu dwoc san
phdm mong mudn 12 chit rin mau vang (0,33g, 47%). LC-MS (ES, m/z): 415 [M+H]";
I'H NMR (300 MHz, DMSO-d6): § 9,27-9,23 (m, 2H), 8,88 (m, 1H), 7,45 (m, 1H), 7,03
(s, 1H), 4,24 (d, T = 13,2 Hz, 2H), 4,00 (s, 3H), 3,02-2,88 (m, 3H), 2,25 (s, 3H), 2,01 (d,
J=12,0 Hz, 2H), 1,59-1,46 (m, 2H) ppm.

Vi du 24. Quy trinh didu ché 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-
yl)sulfonyl)diflometyl)-N-(pyridazin-4-yl)piperidin-1-carboxamit

Et3N, toluen \
Hop chét 24.1. 3-xyclopropyl-1-metyl-1H-pyrazol-5-ol
Hop chét 24.1 dugc didu ché theo cach tuong tw nhw hop cht 23.1 dé thu dugc
san phém mong muén 13 chit rén mau vang (1,60g, 45%). LC-MS (ES, m/z): 139
[M+H]"; '"H NMR (300 MHz, DMSO-d6): & 10,61(s, 1H), 5,02 (s, 1H), 3,58 (s, 3H),
1,62-1,73 (m, 1H), 0,72-0,81 (m, 2H), 0,53-0,67 (m, 2H) ppm.

M’ Thubc thir Lawesson M‘
| H - I SH
N © N

=N ~N
\ toluen \

Hop chét 24.2. 3-xyclopropyl-1-metyl-1H-pyrazol-5-thiol

Vao dung dich chta 3-xyclopropyl-1-metyl-1H-pyrazol-5-ol (1,6,
11,58mmol) trong toluen (30mL), b6 sung thudc thir Lawesson (4,68g, 11,58mmol).
Dung dich thu dugc dugc khudy qua dém & 60°C, dé mat dén nhiét do phong va sau do
¢6. Can thu duge duoc tinh ché bang phép sic ky nhanh (cloroform/metanol = 20/1 (thé
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tich/thé tich)) dé thu duoc san phidm mong mubn 12 chét ddu mau vang (1,1g, 62%). LC-
MS (ES, m/z): 155 [M+H]".

| %’SH
O ™ ﬁ
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Hop chét 24.3. tert-butyl 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-yl)thio)metyl)-

piperidin-1-carboxylat

Vao dung dich chtra 3-xyclopropyl-1-metyl-1H-pyrazol-5-thiol (hop chét 24.2,
1,1g, 7,13mmol) trong DMF (20mL), bd sung tert-butyl 4-((tosyloxy)metyl)piperidin-
1-carboxylat (hgp chit 1.1, 2,63 g, 7,12mmol), va Cs2CO;s (4,6g, 14,12mmol). Hén hop
phan ung dugc khudy trong 3 gio & nhiét do phong, va sau d6 duoc dap tit bang cach
Bé sung H>O (100mL) va chiét v6i EtOAc (3x30mL). Cac 16p hitu co gdp lai dugce lam
kho trén NaSO4 khan, loc va cd dé thu dugc san phém mong muén 12 cht ddu mau

vang (1,5g, 60%). LC-MS (ES, m/z): 352 [M+H]".

0

0 sﬁ RuCls, NalO, o OQg_(/\.}
>\_N N-N > >_N/\:>_J NN
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Hop chét 24.4. tert-butyl 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-

yl)sulfonyl)metyl)piperidin-1-carboxylat .

Hop chét 24.4 dugc didu ché theo cach twong tu nhu hop chét 14.2 dé thu duoc
san phdm mong muén 13 chit ddu mau vang (1,60g, 7%). LC-MS (ES, m/z): 406
[M+Na]*; '"H NMR (300 MHz, DMSO-d6): § 6,66 (s, 1H), 3,96 (s, 3H), 3,83-3,87 (d,
J=18,6Hz, 2H), 3,40-3,42 (d, J=6,3Hz, 2H), 2,74 (s, 1H), 1,99-2,03 (m, 1H), 1,87-1,93
(m, 1H), 1,72-1,75 (d, J=11,1Hz, 2H), 1,38 (s, 9H), 1,15-1,25 (m, 2H), 0,80-0,90 (m,
2H),0,65-0,70 (m, 2H) ppm.
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Hop chét 24.5. tert-butyl 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-
yl)sulfonyl)diflometyl)piperidin-1-carboxylat

Hop chit 24.5 duoc diéu ché theo cach twong tu nhu hop chat 4.4 dé thu duoc
san phidm mong mudn 1a chét rn mau vang (0,70g, 64%). LC-MS (ES, m/z): 406 [M-

CH;+H]".
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Hop chét 24.6. 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-yl)sulfonyl)diflometyl)-
piperidin clohydric

Hop chét 24.6 duoc didu ché theo cach twong tw nhu hop chét 9.5 dé thu duoc
san phAm mong mudn 12 chit rdn mau dé (0,40g, thd). LC-MS (ES, m/z): 320 [M+H]".

HCl.HN<:>—(\,: /N’N — N{‘}_NE_NO_FF h
EtsN, DMSO, 70 °C . F

Hop chat 24. 4-(((3-xyclopropyl-1-metyl-1H-pyrazol-5-yl)sulfonyl)diflometyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

Hop chét 24 dugc diéu ché theo cach twong ty nhu hop chét 9 dé thu dugc san
ph&m mong mubn 1a chit rdn mau vang (0,33g, 47%). LC-MS (ES, m/z): 441 [M+H]";
'H NMR (300 MHz, CDCl3): & 9,13-9,14 (d, J =2,4Hz, 1H), 8,88-8,90 (d, J =6,3Hz,
1H), 8,63(s, 1H), 8,02-8,05 (m, 1H), 6,66 (s, 1H), 4,39-4,43 (d, ] =13,5Hz, 2H), 4,03 (s,
3H), 2,92-3,00 (m, 2H), 2,71-2,79 (m, 1H), 2,12-2,16(d, J =2,4Hz, 2H), 1,88-1,96
(m,1H), 1,66-1,76 (m, 2H), 0,99 (m, 2H), 0,98 (m, 2H) ppm.
Vi du 25. Quy trinh diéu ché 4-(diflo((2-(hydroxymetyl)phenyl)sulfonyl)metyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

n=0

Br /O
o O\\“@ DMF 08
— > Q \s~é )
>\—NC>—(\F n-BuLi, THF
%—'O F %. >\_N/\:>_V/\
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Hop chét 25.1. tert-butyl 4-(diflo((2-formylphenyl)sulfonyl)metyl)piperidin-1-
carboxylat

Vao dung dich chira tert-butyl 4-[1(2-
bromobenzen)sulfonyl]diflometyl]piperidin-1-carboxylat (600mg, 1,32mmol) trong
THF (15mL) & -78°C, bd sung tung giot n-Buli (0,52mL, 2,5M trong n-hexan,
2,64mmol). Hon hop phan tmg dugc khudy trong 30 phiit & -78°C trude Kkhi bd sung
DMF (0,300g, 4,10mmol). Dung dich thu dugc duoc @& cho phéan ting, dong thoi khudy,
trong thém 5 phut nita trong khi duy tri nhiét do & -78°C. Sau d6 phan ung dugc dap tat
bang cach bd sung NH4Clibao hoay (2mL). Dung dich thu duge dugce chiét bang EtOAc
(3x100mL) va céc 16p hitu co gdp lai va lam kho trén natri sulfat khan va co trong didu
kién chan khong dé thu dugc san pham mong mudn (0,600g, thd) 1a chit ddu mau vang

duoc st dung ma khong cin tinh ché thém. LC-MS (ES, m/z): 425,9 [M+H]".
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Hop chit 25.2. 2-((diflo(1-(2,2,2-trifloaxetyl)-114-piperidin-4-
ylmetyl)sulfonyl)benzaldehyt

Hop chét 25.2 duoc diéu ché theo cach twong tu nhu hop chét 4.5 dé thu duogc
san phim mong muén 13 chit rdn mau vang (0,40g, thd) duogc st dung truc tiép ma

khéng cén tinh ché thém. LC-MS (ES, m/z): 304 [M+H]".
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Hop chat 25.3. 4-(diflo((2-formylphenyl)sulfonyl)metyl)-N-(pyridazin-4-yl)piperidin-

1-carboxamit

Hop chit 25.2 dugc diéu ché theo cach tuong tu nhu hop chét 4 dé thu duoc
san phdm mong muén 14 chat rén mau vang (0,150g, 27%). LC-MS (ES, m/z): 425
[M+H]*; 'TH NMR (300 MHz, DMSO-d6): § 10,57 (s, 1H), 9,33 - 9,15 (m, 2H), 8,87
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(m, 1H), 8,17 — 7,88 (m, 4H), 7,81 — 7,69 (m, 1H), 4,24 (d, J = 13,2 Hz, 2H), 3,01 (m,
3H), 2,00 (d, J = 19,3 Hz, 2H), 1,54 (m, 2H) ppm.
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Hop chit 25. 4-(diflo((2-(hydroxymetyl)phenyl)sulfonyl)metyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Vao dung dich chira 4-(diflo((2-formylphenyl)sulfonyl)metyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit (hop chit 25.3, 0,150g, 0,35mmol) trong metanol (10,0g,
312,09mmol) & 0°C, bd sung NaBH4 (0,017g, 0,45mmol). Dung dich thu duoc duoc
khudy trong 1 gir & nhiét do phong. Sau d6 phan ing duge déap t4t bang cach bd sung
NH4Clbzo hoa) (20mL). Dung dich thu dugc duge chiét biang EtOAc (3x50mL) va cac 16p
hitu co duge gop lai, 1am kho trén natri sulfat khan va cd. Can thu dugc dugc tinh ché
b'fmg Prep-HPLC (Cot: X Bridge C18, 19*250 mm, 10 um; Pha dong A:
Nudc/NH4HCO3 10mM, Pha dong B: ACN; Tbc do dong: 30mL/phut; Gradient: 15-
60%B trong 6 phut; 254nm) @8 thu dugc san phdm mong mudn (0,0356g, 24%) 1a chit
rén mau tring. LC-MS (ES, m/z): 427 [M+H]*; 'H NMR (300 MHz, CDsOD): 8 9,22-
9,26 (m, 2H), 8,87-8,89 ( m, 1H), 7,89-7,99 (m, 3H), 7,73-7,75 (m, 1H), 6,60-6,64 (m,
1H), 5,56-5,58 (t, J=5,6Hz, 1H), 4,90-4,92 ( d, J=5,6Hz, 2H),4,22-4,25 (m, 2H), 2,88-
2,97 (m,3H), 2,00-2,07 (m, 2H), 1,46-1,57 (m, 2H) ppm.

Vi du 26. N-(isoxazol-3-yl)-4-(2-((1-metyl-3-(triflometyl)-1H-pyrazol-4-
yl)sulfonyl)propan-2-yl)piperidin-1-carboxamit

0
QA = CHl Q0 =
% >—NC>__/ N tBuOK, THF % %Nﬁ -
d d
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Hop chit 26.1. tert-butyl 4-(2-((1-metyl-3-(triflometyl)- 1H-pyrazol-4-
yl)sulfonyl)propan-2-yl)piperidin-1-carboxylat

Vao dung dich chira tert-butyl 4-(((1-metyl-3-(triflometyl)-1H-pyrazol-4-
yl)sulfonyl)metyl)piperidin-1-carboxylat (hop chét 16.3, 1,0g, 2,43mmol) trong THF
(20mL) & -78°C, bd sung ting giot dung dich t-BuOK (IN trong THF, 7,2mL,
7,29mmol). Dung dich thu duoc dugc khudy trong 20 phat & -78°C trudce khi bd sung
ting giot dung dich Mel (858mg, 6,07mmol) trong THF (2mL). Dung dich thu dugc
dugc dé cho phan tng, ddng thoi khudy, thém trong 1 gid trong khi duy tri nhiét do & -
60°C trong bon nito 16ng. Sau d6 phan tmg dugc dap t4t bang cach bd sung NHsClpao
hoa) (50mL). Dung dich thu dugc dugc chiét bing EtOAc (3x100mL), rira bang nuée
mudi (2x100mL), 1am kho trén natri sulfat khan, loc va c6. Can thu dugc dugc tinh ché
bang Flash-Prep-HPLC ((IntelFlash-1): Co6t, C18 silica gel; pha dong,
CH3CN:H,0=20:80 (thé tich/thé tich) ting dén CH;CN:H,0=95:5 (thé tich/thé tich)
trong vong 35 phut; B cam bién UV, UV 254 nm) dé thu duoc sin phim mong mudn
1a chét rin mau tring (0,150g, 14%). LC-MS (ES, m/z): 462,1 [M+H]".

F3C
=N

ol
\\ I O\\\‘%:
> N
%ﬁ N% h CHzC‘z TFA. HNO_(\

Hop chit 26.2. 4-(2—((1-mety1—3-(triﬂometyl)-1H-pyrazol-4-y1)sulfonyl)propah—Z-

F3C

yl)piperidin
Hop chét 26.2 duoc diéu ché theo cach tuong tu nhu hop chat 4.5 dé thu du(jc
san phdm mong mudn 13 chit rin mau vang (0,25g, thd) duge st dung truc tiép ma

khéng cAn tinh ché thém. LC-MS (ES, m/z): 340,0 [M-+H]".

H
o O\j o /=N
Oy (=N = O o) S\ ¢
\ N = N >—N<:>7Q N
EtsN, DMSO, 70 °C N

=

HN

Hop chit 26. N-(isoxazol-3-yl)-4-(2-((1-metyl-3-(triflometyl)- IH-pyrazol-4-
yl)sulfonyl)propan-2-yl)piperidin-1-carboxamit

Hop chét 26 dugc didu ché theo cach twong ty nhw hop chét 9 dé thu duge san
phdm mong mudn 1& chét rin mau vang (0,024g, 13%). LC-MS (ES, m/z): 448,0
[M+H]*; 'TH NMR (300 MHz, CD3;0D): & 8,40 (s, 1H), 8,33 (s,1H), 6,70 (s, 1H), 4,21
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(d, =13,8Hz, 2H), 3,99 (s, 3H), 2,90-2,81 (m,2H), 2,22-2,03 (m, 3H), 1,49-1,44 (m,
2H), 1,27 (s,6H) ppm.

Vi du 27. Quy trinh diéu ché 4-(2-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)propan-2-
yl)-N-(isoxazol-3-yl)piperidin-1-carboxamit

Cl
_t CH3I _ oﬁsn) 4{?}1
C/>—/ NaH ome Ny ) "N
Hop chét 27.1. 4-(2-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)propan-2-yl)pyridin

Vao dung dich chira 4-[(3-clo-1-metyl-1H-pyrazol-4-sulfonyl)metyl]pyridin
(680mg, 2,50mmol) trong DMF (10mL) & 0°C, b sung natri hydrit (200mg, 8,33mmol),
sau d6 1a Mel (713mg, 5,00mmol). Dung dich thu dugc dugc khudy trong 2 gitr & 0°C
trong bdn da/mudi. Sau d6 phan tng duoc dap tit bang cach bd sung nudc (20mL).
Dung dich thu duoc duoc chiét bang FtOAc (3x20mL), rira bang nudc mubi (3x20mL),
1am khd trén magie sulfat khan, loc va c6. Can thu dugc dugc tinh ché bang phép sic ky
nhanh (diclometan/metanol (20:1)) dé thu dugc san phim mong mudn 13 chit rdn mau
vang (0,650g, 87%). LC-MS (ES, m/z): 299,9 [M+H]"; 'H NMR (300 MHz, DMSO-
d6): & 8,60 — 8,53 (m, 2H), 8,25 (s, 1H), 7,47 - 7,40 (m, 2H), 3,84 (s, 3H), 1,73 (s, 6H)
ppm.

Cl Cl
O , 0]
Osll_ /=N PtO2, Ha, HCI (khi) Oull =N

— S \ S \ 1
N = N
N HN N
% > 1,4-dioxan, Satm %

Hop chét 27.2. 4-(2-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)propan-2-yl)piperidin

Vao dung dich chtra 4-(2-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)propan-2-
yl)pyridin (hop chat 27.1, 0,200g, 0,67mmol) trong HCI 4N trong 1,4-dioxan (3mL), bo
sung PtO; (0,80g, 0,27mmol). Sau d6, Ha) dugc dua vao trong hdn hop va duy tri ap
suét 5 atm trong khi hdn hop phan Gng dugc khudy & 35°C trong 48 gid. Hon hop phan
ung duogc lam mat dén nhiét do phong va loc. Dich loc duge ¢ va cin thu dugce duge
tinh ché béng Prep-HPLC (Cot: XBridge Prep C18 OBD Cot, Sum, 19*150m; Pha dong
A: H,O (10mmol/L NH4HCO3), Pha dong B: ACN; Tbc d6 dong: 20mL/phiit; Gradient:
20% B dén 40% B trong 8 phut; B6 cam bién UV, UV 254nm) dé thu dugc san pham
mong mudn 12 chét rén mau tring (0,20g, 10%). LC-MS (ES, m/z): 306,0 [M+H]".
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H
cl Ne N\H/O 5 of
Q O\J OJ._ /=N
O3y /SN O 0 S
N NN ~ N %NQ% N
Et;N, DMSO, 70 °C O_NH
=

Hop chit 27. 4-(2-((3-clo-1-metyl-1H-pyrazol-4-yl)sulfonyl)propan-2-yl)-N-(isoxazol-

N

3-yl)piperidin-1-carboxamit

Hop chit 27 dugc diéu ché theo cach tuong tu nhu hop chit 9 dé thu duoc san
phdm mong mudn 1a chit rin mau vang (0,038g, 16%). LC-MS (ES, m/z): 416,1
[M+H]*; '"HNMR (400 MHz, CD30D): § 8,45 (d, J= 1,8 Hz, 1H), 8,23 (s, 1H), 6,76 (d,
J=1,8 Hz, 1H), 4,26 (m, 2H), 3,94 (s, 3H), 2,97 — 2,85 (m, 2H), 2,15 (m, 3H), 1,55 —
1,39 (m, 2H), 1,33 (s, 6H) ppm.
Vi du 28. Quy trinh diéu ché 4-(3,3-diflo-1-((3-flophenyl)sulfonyl)xyclobutyl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

0
o Cl >L
S > o
S\©/F n-BuLi, THF | \©/

OH

Hop chét 28.1. tert-butyl 4-(1-((3-flophenyl)sulfonyl)-3-hydroxyxyclobutyl)piperidin-

\//

1-carboxylat _

Vao dung dich chta tert-butyl 4-(((3-flophenyl)sulfonyl)metyl)piperidin-1-
carboxylat (hop chét 5.3, 2,0g, 5,60mmol) trong THF (100mL) & 10°C, bd sung timg
giot n-BuLi (2,5M, 6,7mL, 16,8mmol). Dung dich thu dugc dugc khudy trong 30 pht
& -10°C trude khi bd sung timg giot 2-(clometyl)oxiran (1,04g, 11,24mmol). Hdn hop
phan tng dugc khudy qua dém trong khi dé 4m dén nhiét do phong, va sau do dugc dép
tdt bang cach bd sung nuée (30mL). Dung dich thu duoc dugce chiét bing EtOAc
(2x50mL), lam khd trén natri sulfat khan, loc va c6. Cén thu dugc dugc tinh ché b%mg
Prep-HPLC ((IntelFlash-1): Cot, C18 silica gel; Pha dong A: Nudc véi NHHCOs
10mmol, Pha dong B: ACN; Téc do dong: 50mL/phut; Gradient: 0% B dén 100% B
trong 40 phut; Bo cam bién UV, UV 254 nm) d& thu dugc san phdm mong mudn 12 chét
rin mau vang (1,1g, 47%). LC-MS (ES, m/z): 414,1 [M+H]". |
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\ 7/

s\©/p IBX, EtOAC S\©/F

OH 0]
Hop chit 28.2. tert-butyl 4-(1-((3-flophenyl)sulfonyl)-3-oxoxyclobutyl)piperidin-1-

carboxylat

Vao dung dich chta tert-butyl  4-(1-((3-flophenyl)sulfonyl)-3-
hydroxyxyclobutyl)piperidin-1-carboxylat (hop chit 28.1, 1,1g, 2,66mmol) trong
EtOAc (40mL), bd sung IBX (1,49g, 5,32mmol). Dung dich thu dugc dugc khuéy qua
dém & 75°C. Hon hop phan tmg dugc 1am mat dén nhiét do phong va chét rin dugc loai
riéng bang céch loc. Dich loc duge rira bing nude mubi (2x30mL), lam kho trén natri
sulfat khan, loc va ¢o dé thu dugc san phim mong mudn 12 chit ddu mau vang (1,0g,
tho), duge st dung truc tiép ma khong can tinh ché thém. LC-MS (ES, m/z): 397,0 [M-
CH;+H]".

SR S
O N 0. 0 DAST, DCM O)]\N

Hop chét 28.3. tert-butyl 4-(3,3-diflo-1-((3 -ﬂophenyl)sulfonyl)xyclobﬁtyl)—piperidin-1-
carboxylat

Vao dung dich chtra tert-butyl 4-(1—((3-ﬂophenjl)sulfonyl)&-
oxoxyclobutyl)piperidin-1-carboxylat (0,300g, 0,73mmol) trong diclometan (10mL), bd
sung DAST (1,17g, 7,26mmol). Dung dich thu dugc dugc khudy trong 3 ngay & nhiét
dd phong. Sau d6 phan tng dugc dép t&t bing cach b sung nude (10mL), va do pH cia
dung dich nay dugc didu chinh dén gia tri 7 bang cach bd sung natri bicacbonat. Dung
dich thu dugc dugc chiét béng DCM (2x20mL), 1am kho trén magie sulfat khan, lgc va
¢6. Can thu dugc duge tinh ché bang sic ky 16p mong didu ché (ete ddu mo/etyl axetat
= 1/1 (thé tich/thé tich)) dé thu dugc san phim mong mudn 14 chét rin mau vang (0,150g,
47%). '"H NMR (400 MHz, DMSO-d6): § 7,72-7,86 (m, 4H), 3,92-4,02 (m, 2H), 3,22-
3,32 (m, 4H), 3,08-3,15 (m, 2H), 1,75-1,79 (m, 3H), 1,36 (s, 9H), 1,18-1,20 (m, 2H)
ppm.
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S N
O N \\/9
S\©/F 1,4- dloxan \©/

Hop chét 28.4. 4-(3,3-diflo-1-((3-flophenyl)sulfonyl)xyclobutyl)piperidin
Hop chit 28.4 dugc didu ché theo cach tuong tw nhu hop chét 9.5 dé thu duoc
san phdm mong mudn 12 chét rn mau dé (0,140g, tho). LC-MS (ES, m/z): 334 [M:+H]".

AP §% j @ Kl 0.0
o8

Et;N, DMSO, 70 °C X

Hop chét 28. 4-(3,3-diflo-1-((3-flophenyl)sulfonyl)xyclobutyl)-N-(pyridazin-4-
yl)piperidin-1-carboxamit

Hop chét 28 dugc diéu ché theo cach twong tw nhu hop chit 4 dé thu dugc san
pham mong mudn 12 chit rén mau tring (0,027g, 14%). LC-MS (ES, m/z): 455 [M+H]";
'H NMR (300 MHz, DMSO-d6): § 9,18 (d, J = 0,9 Hz, 1H), 8,83 (dd, J1 =0,9 Hz, J2 =
6,0 Hz, 1H), 7,84-7,66 (m, 4H), 7,57-7,54 (m, 1H), 4,22 (d, ] = 13,8 Hz, 2H), 3,33-3,23
(m, 2H), 3,04-2,94 (m, 2H), 2,81-2,73 (m, 2H), 2,00-1,92 (m, 3H), 1,47-1,42 (m, 2H)
ppm.

Vi du 29. Quy trinh diéu ché 4-((S)-1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
y1)sulfonyl)-1-floetyl)-N-(2-((S)-1-hydroxyetyl)pyridin-4-yl)piperidin-1-carboxamit

0O
| Ny CN HZN/LkOtBu | Ny -CN
= > Lz
Pd(OAc),, Xphos,
Br Cs,COs, 1,4-dioxan NHBoc

Vi du 29.1. tert-butyl (2-xyanopyridin-4-yl)carbamat

Vao dung dich chita 4-bromopyridin-2-cacbonitril (20g, 109,29mmol) trong
1,4-dioxan (300mL), bd sung Pd(OAc), (2,98, 13,27mmol), XPhos (18,9g,39,34), Cs»
COs (50,3g, 154,38mmol). Dung dich thu dugc dugc khudy trong 1 gio & 100°C. Phan
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ung duoc lam mat dén nhiét do phong va chét rin dugc loai riéng bang cach loc. Dich
loc dugc ¢6 va can thu duge duge tinh ché bang sdc ky cot nhanh (EtOAc/ete dau mo =
1/3 (thé tich/thé tich)) dé thu dugc san pham mong mudn 12 chét rin mau vang (23g,
95%). LC-MS (ES, m/z): 220 [M+H]*. 'TH NMR (300 MHz, CDCl3): & 8,49 (d, J=5,6
Hz, 1H), 7,87 (d, J= 2,2 Hz, 1H), 7,43 (dd, J = 5,6, 2,2 Hz, 1H), 6,90 (s, 1H), 1,54 (s,
9H) ppm. |

0
N. _CN
X N
| MeMgBr X
_ > |
THF 7
NH
Boc NHBoc

Vi du 29.2. tert-butyl (2-axetylpyridin-4-yl)carbamat

Vio dung dich chira tert-butyl (2-xyanopyridin-4-yl)carbamat (hop chét 29.1,
23,0g, 104,91mmol) trong THF (200mL) & 0°C, bd sung dung dich chira MeMgBr (1M
trong THF, 125,4mmol, 125,4mL) ting giot. Dung dich thu dugc duogc khudy tfong 1
gi® va sau d6 dugc dép t4t bang cach bd sung nuéc da (1000mL). Dung dich thu dugc
duge chiét biang EtOAc (3x500mL) va céc 16p hitu co gop lai, ria bing nudc mudi
(2x200mL), 1am kho trén natri sulfat khan va c6. Cén thu duogc dugc tinh ché béng sic
ky ¢ot nhanh (EtOAc/ete diu mo = 1/4 (thé tich/thé tich)) dé thu dwgc san pham mong
muén 14 chit rén mau tréng (21g, 85%). LC-MS (ES, m/z): 237 [M+H]". 'TH NMR (300
MHz, CDCl3): 6 8,49 (d,J = 5,4 Hz, 1H), 7,81 — 7,71 (m, 2H), 6,89 (s, 1H), 2,68 (s, 3H),
1,51 (s, 9H) ppm.

0 0
N N
| TFA, CH,Cl, |
= = =
NHBoc NH,

V1 du 29.3. 1-(4-aminopyridin-2-yl)etan-1-on

Vao dung dich chtra tert-butyl N-(2-axetylpyridin- 4-yl)carbamat (hop chat
29.2, 2,3g, 9,73mmol) trong diclometan (5mL), bd sung axit trifloaxetic (15g,
132,70mmol). Dung dich thu duoc duogc khudy qua dém & nhiét 4o phong va sau do cd.
San phém thod duoc két taa tir ete, va chét rén dugc gom lai béng cach loc dé thu dugc

san phdm mong mudn 1a chat rin mau trang (2,0g, 82%). 'H NMR (300 MHz, DMSO-
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d6): 6 13,33 (s, 1H), 8,28 (s, 2H), 8,08 (d, J= 6,8 Hz, 1H), 7,44 (d, /=2,4 Hz, 1H), 6,86
(dd, J= 6,8, 2,4 Hz, 1H), 2,46 (m, 3H) ppm.
CI

Py, THF, ACN 0

Vi du 29.4. Phenyl (2-axetylpyridin-4-yl)carbamat

Vao dung dich chita 1-(4-aminopyridin-2-yl)etan-1-on (hop chét 29.3, 5g,
36,72mmol) trong ACN/THF (1:1 (thé tich/thé tich), S0mL) va pyridin (4,74g,
59,92mmol) & 0°C, bd sung ting giot phenyl cloroformat (4,68g, 29,89mmol). Dung
dich thu duge duoc khudy trong 2 gid & nhiét dd phong. Hon hop thu duge dugc cb
trong diéu kién chan khong va rira bang ete (2x30mL) dé thu dugc san phadm mong mudn
1a chit rdn mau vang (9g, thd), dugc st dung truc tiép ma khong can tinh ché thém. LC-
MS (ES, m/z): 257 [M+H]".

F
F
O
O 11 \G)k Szi’}]
% \ N\

HCI- HN NG \
EtsN, DMSO, 70 °C

Vi du 29.5. (S)-N-(2-Axetylpyridin-4-yl)-4-(1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yDsulfonyl)-1-floetyl)piperidin-1-carboxamit
Hop chét 29.5 dugc diéu ché theo cach tuong tu nhu hop chit 4 dé thu duogc
san phdm mong muén 1 chét rin mau tring (0,28g, 37%), LC-MS (ES, m/z): 4838
[M+H]"; 'H NMR (300 MHz, DMSO-d6): 6 9,15 (s, 1H), 8,62 (s, 1H), 8,42 (d, T =5,6
Hz, 1H), 8,05 (d, ] = 2,1 Hz, 1H), 7,73 (dd, J = 5,7, 2,2 Hz, 1H), 6,92 (d, J = 53,0 Hz,
1H), 4,20 (d, J = 12,6 Hz, 2H), 3,96 (s, 3H), 2,81 (m, 2H), 2,56 (s, 3H), 2,46 (m, 1H),
1,99 (d, J = 13,2 Hz, 1H), 1,69 (d, J = 12,5 Hz, 1H), 1,53 (d, ] = 22,8 Hz, 3H), 1,42 —
1,30 (m, 2H) ppm.
F F

F F
0 0
Ol /SN R)-Me-CBS Ol /=
0 S (R)-Me-CBS, BHs 15 o S5 b
YO A O fr

N
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Vi du 29. 4-((S)-1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-yl)sulfonyl)-1-floetyl)-N-(2-
((S)-1-hydroxyetyl)pyridin-4-yl)piperidin-1-carboxamit

Vao dung dich chaa 4-((S)-1-((3-(diflometyl)-1-metyl-1H-pyrazol-4-
yl)sulfonyl)-1-floety])-N-(2-((S)-1-hydroxyetyl)pyridin-4-yl)piperidin-1-carboxam it
(hop chit 29.5, 0,120g, 0,25mmol) trong THF (2mL) & 0°C, b6 sung timg giot (R)-Me-
CBS (0,074mL, 0,75mmol), sau do6 bd sung ting giot BH3-THF (0,37mL, 0,375mmol).
Dung dich thu dugc dugc khudy trong 1 gi® & 0°C trong bdn nude/da va sau d6 dap tat
bing cach bd sung metanol (2mL). Hon hop phan tng dugc cd va cin thu duge dugce
tinh ché bing Prep-HPLC ((IntelFlash-1): Cot, C18 silica gel; pha dong, CH3 CN:H2
0=5:95 tang dén CH3 CN:H2 0=95:5 trong vong 30 phit; B cam bién UV, UV 254
nm) dé thu duoc san phdm mong mubn 13 raxemat. Raxemat (50mg) dugc tinh ché bing
Prep-SFC ((Prep SFC100): Cot, CHIRALPAK-AD-H-SL002, 20*250mm; Pha dong A:
CO; :50, Pha dong B: IPA:50; Téc @6 dong: 40mL/phut; 220 nm; RT1 = 4,68 phut; RT2
= 5,98 phut) dé thu duoc san phim mong mudn 12 chat rén mau tring (0,029, 24%). LC-
MS (ES, m/z): 490,2 [M+H]*; 'H NMR (300 MHz, CD;0D): & 8,33 (s, 1H), 8,18 (d, J
=5,8 Hz, 1H), 7,59 (d, J = 2,1 Hz, 1H), 7,38 (dd, J = 5,8, 2,2 Hz, 1H), 6,94 (t, ] = 53,1
Hz, 1H), 4,76 (m, 1H), 4,27 (m, 2H), 4,00 (s, 3H), 3,00 - 2,80 (m, 2H), 2,51 (s, 1H),
2,18 (d, J = 13,2 Hz, 1H), 1,84 (d, J = 13,3 Hz, 1H), 1,65 — 1,36 (m, 8H) ppm.

Vi du 30. Quy trinh didu ché 4-flo-4-(2-((3-flophenyl)sulfonyl)propan-2-yl)-N-
(pyridazin-4-yl)piperidin-1-carboxamit

F SH CHgBry, KxCO3  Fu - _S-_-S F
O — - U7

Vi du 30.1. Bis((3-flophenyl)thio)metan

Vao dung dich chtra 3-flobenzen-1-thiol (2g, 15.60mmol) va kali cacbonat
(3,23g, 23,37mmol) trong DMF (10mL), bd sung CH2Br» (1,5¢g, 8,58mmol). Dung dich
thu duoc duge khudy qua dém & 70°C, 1am mat dén nhiét dd phong va sau d6 cd. Can
thu duoc duge tinh ché bing séc ky cot nhanh (BtOAc/ete diu mé = 1/10 (thé tich/the
tich)) dé thu duoc san phim mong mubn 14 chét rén (2,1g, 50%). 'H NMR (300 MHz,
CD;O0D): § 7,30-7,40 (m, 4H), 7,21-7,23 (m, 2H), 7,04-7,09 (m, 2H), 4,82 (s, 2H) ppm.
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Vi du 30.2. Bis((3-flophenyl)sulfonyl)metan
Vao dung dich chta bis((3-flophenyl)sulfonyl)metan (hop chét 30.1, 0,200g,
0,75mmol) trong THF/H,O (1:1 (thé tich/thé tich), 10mL), bd sung NalOs (1.6g,

7,5mmol) va RuCls (0,15g, 0,075mmol). Dung dich thu dugc dugc khuéy trong 1 gio &
nhiét do phong va sau d6 dép t4t bang cach bd sung nuée (20mL). Dung dich thu dugc
duge chiét bing EtOAc (3x20mL), rira bing nudc mudi (3x20mL), 1am kho trén magie
sulfat khan, loc va cd dé thu dugc san phdm mong mudn 12 chit rin mau vang (0,180g,
73%), dugc st dung ma khong cin tinh ché thém. 'H NMR (400 MHz, DMSO-d6): &
7,63-7,76 (m, 8H), 6,13 (s, 2H) ppm.

o. 00 0

F AP F NaH, CH3I "’ ‘\”
T o AR N0S
Vi du 30.3. 3,3'-(Propan-2,2-diyldisulfonyl)bis(flobenzen)
Vao dung dich chta bis((3-flophenyl)sulfonyl)metan (hop chét 30.2, 2,0g,

6,02mmol) trong DMSO (15mL), bd sung natri hydrit (0,600g, 15,00mmol), sau d6 bd
sung Mel (2,55g, 17,96mmol) trong 30 phut. Dung dich thu dugc dugc khudy trong 2

gid & nhiét do phong va sau do dap tit bang cach bd sung nudc (80mL). Dung dich thu
duoc duge chiét bing EtOAc (3x30mL), ria bing nuée mudi (2x30mL), lém kho trén
natri sulfat khan, loc va ¢d. Can thu dugc dugc tinh ché béng séc ky cdt nhanh
(EtOAc/ete diu mé = 1/1 (thé tich/thé tich)) dé thu dugc san phdm mong mudn 1a chét
ran mau tring (1,8g, 83%). 'H NMR (400 MHz, DMSO-d6): 6 7,72-7,88 (m, 8H), 1,65
(s, 6H) ppm.

F
RN ” 2 ” :<___/\N Boc 0\9
Y Z
Smly, THF BOCN%
OH

Vi du 30.4. tert-butyl 4-(2-((3-flophenyl)sulfonyl)propan-2-yl)-4-hydroxypiperidin-1-

carboxylat
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Vao dung dich chtra 3,3’-(propan-2,2-diyldisulfonyl)bis(flobenzen) (hop chét
30.3, 1,0g, 2,77mmol) va tert-butyl 4-oxopiperidin-1-carboxylat (1,6g, 8,03mmol) trong
THF (5mL), bd sung SmI, (83mL, 8,3 1mmol). Dung dich thu dugc dugc khudy trong 1
gidy & nhiét do phong va sau d6 dap tit bing cach bd sung NH4Cl bao hoa (400mL) va
nuée (10mL). Dung dich thu duge dugc chiét bing EtOAc (3x150mL), rira bang nudc
mudi (2x100mL), lam kho trén natri sulfat khan, loc va ¢6. Cin thu dugc dugc tinh ché
bang phép sdc ky nhanh (EtOAc/ete diu moé = 1/3 (thé tich/thé tich)) dé thu duogc san
phidm mong mudn 12 chit rin mau tring (0,830g, 75%). 'H NMR (400 MHz, DMSO-
d6): 6 7,57-7,70 (m, 4H), 4,97 (m, 1H), 3,77-3,79( d, /~10,8, 2H), 2,95-2,97 (m, 2H),
1,76-1,97 (m, 4H), 1,41 (s, 9H), 1,22 (s, 6H) ppm.

F F

0] (0]
< DAST, CH,CI Odll
1) e 30
BocN% BocN%
OH F

Vi du 30.5. tert-butyl 4-flo-4-(2-((3-flophenyl)sulfonyl)propan-2-yl)piperidin-1-
carboxylat

Vao dung dich chtra tert-butyl 4-flo-4-(2-((3-flophenyl)sulfonyl)propan-2-
yi)piperidin— 1-carboxylat (hop chit 30.4, 0,040g, 0,10mmol) trong DCM (3mL) & -
30°C, bd sung DAST (0,024g, 0,15mmol). Dung dich thu duoc duoc khudy qua dém
trong khi dé 4m dén 0°C. Sau d6, phan ting dugc dap t4t bang cach bd sung nudc (10mL),
chiét v&i EtOAc (3x10mL), rira bing nudc mudi (2x10mL), 1am kho trén natri sulfat
khan, loc va duoc cb. Can thu dugce duge tinh ché bang sdc ky cot nhanh (etyl axetat/ete
dau mé = 1/3 (thé tich/thé tich)) dé thu duoc san phdm mong mubn 12 chit rin mau tring
(0,025g). LC-MS (ES, m/z): 389 [M-CH5+H]".

F

F
0 0
(ONI | Oxll
BocN% 1 4-dioxan HCI-HN%

Vi du 30.6. 4-flo-4-(2-((3-flophenyl)sulfonyl)propan-2-yl)piperidin clohydric
Hop chit 30.6 dugc diéu ché theo céch tuong ty nhu hop chat 9.5 dé thu duoc

(2]

san phim mong mudn 12 chét rin mau tring (0,350g, thd) dugc st dung th_rc tiép ma

khong cén tinh ché thém. LC-MS (ES, m/z): 304 [M+H]".

-97-
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Vi du 30. 4-flo-4-(2-((3-flophenyl)sulfonyl)propan-2-yl)-N-(pyridazin-4-yl)piperidin-

1-carboxamit

Hop chét 30 duoc didu ché theo cach twong ty nhu hop chit 4 dé thu duoc san
pham mong mudn 12 chét rn mau tring (0,070g, 14%). LC-MS (ES, m/z): 425 [M+H]";
'H NMR (300 MHz, DMSO-d6): § 9,26-9,28 (m, 2H), 8,87-8,89 (d, /=6,0Hz, 1H), 7,62~
7,77 (m,5H), 4,10-4,15 (d, J=14,8Hz, 2H), 2,96-3,32 (m, 2H), 2,22-2,52 (m, 2H), 1,359
(s, 6H) ppm.

Céc hop chét trong Bang dugc diéu ché theo cac vi du nhu mo ta trén.

Bang 1. Hop chét dai dién theo sang ché va dit liéu phan tich

£ Khbi
50 luong
thtr tu | . i
CAu triic Tén clia V} du thuC.A '"H NMR
h SO nghiém
op (M+H)
chat +
1TH-NMR _ (400MHz,
DMSO0-d6): & 9,10 (s,
1H), 833 (d, J = 64
Hz, 2H), 7,76 - 7,72
(m, 3H), 7,68 - 7,64 (m,
4-(1-(3- 2
1H), 7,53 - 7,52 (m,
¢ | flophenyl)sulf 2H§ 419 - 418 Em
o onyl)etyl)-N- > ’ ’
Q S (pyridin-4- 31 2 392 2H), 3,50 - 3,47 (m,
NC\>—NH NC>_< ylf)ypiperidin- 1H), 2,86 - 2,76 (m,
- 1-carboxamit 2H), 228 - 2,24 (m,
1H), 1,84 - 1,80 (m,
1H), 1,65 - 1,62 (m,
‘1H), 1,40 - 1,32 (m,
2H), 1,10 (d, J=7,2Hz,
3H) ppm
1H-NMR  (400MHz,
P | G DMSO-d6): & 8,98 (s
0 flophenyl)sulf 2w >
0}_ QE;O onyl)propan- | 32 7 406 Il_IH)’ 28}’12;1 7(%; _766’{'
N z - 7,65
’ \ 2" I'N- > ) 5 9
e (pzr)i Gd (m, 4H), 7,50 (d, J =
6,4 Hz, 2H), 4,22 - 4,18
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yl)piperidin-
1-carboxamit

(m, 2H),2,80-2,73 (m,
2H), 2,07 - 1,93 (m,
3H), 1,38 - 1,35 (m,
2H), 1,19 (s, 6H) ppm

At

0]

4-(((3-
flophenyl)sulf
onyl)metyl)-
N-(pyridin-4-
yl)piperidin-
1-carboxamit

33

378

1H-NMR  (400MHz,
DMSO-d6): & 8,87 (s,
1H), 8,29 - 8,27 (m,
2H), 7,80 - 7,72 (m,
3H), 7,66 - 7,64 (m,
1H), 7,46 - 7,44 (m,
2H), 4,04 - 4,00 (m,
2H), 3,43 - 3,42 (m,
2H), 2,88 - 2,82 (m,
2H), 2,10 - 2,06 (m,
1H), 1,80 - 1,77 (m,
2H), 1,29 - 1,24 (m,
2H) ppm

4-(((3-
flophenyl)sulf
onyl)metyl)-
N-(pyridazin-
4-
yD)piperidin-
1-carboxamit

34

379

1H-NMR  (400MHz,
DMSO0-d6): §9,25 (d, J
=24 Hz, 1H), 9,13 (s,
1H), 8,86 - 8,85 (m,
1H), 7,80 - 7,71 (m,
4H), 7,66 - 7,62 (m,
1H), 4,04 - 4,01 (m,
2H), 3.43 (d, ] = 6,4
Hz, 2H), 2,92 - 2,86
(m, 2H), 2,08 - 2,04 (m,
1H), 1,82 - 1,79 (m,
2H), 1,31 - 1,22 (m,
2H) ppm '

4-(1-((3-
flophenyl)sulf
onyl)xyclopro
pyl)-N-
(pyridin-4-
yl)piperidin-
1-carboxamit

35

404

IH-NMR  (300MHz,
CDCI3): & 8,83 - 8,29
(m,2H), 7,71 - 7,68 (m,
1H), 7,61 - 7,57 (m,
4H), 7,41 - 7,36 (m,
1H), 4,18 - 4,11 (m,
2H), 2,83 - 2,75 (m, "
2H), 2,15 - 2,08 (m,
1H), 1,74 - 1,70 (m,
2H), 1,61 - 1,56 (m,
3H), 1,37 - 1,26 (m,
2H), 1,00 - 0,95 (m,
2H) ppm

4-(((3-
flophenyl)sulf
onyl)metyl)-
N-(thiazol-5-
yl)piperidin-
1-carboxamit

36

384

IH-NMR  (400MHz,
CD30D): & 8,44 (s,
1H), 7,82 - 7,80 (m,
1H), 7,75 - 7,68 (m,
2H), 7,54 - 7,50 (m,
2H), 4,14 - 4,10 (m,
2H), 3,15 - 3,00 (m,
2H), 2,97 - 2,94 (m,
2H), 2,26 - 2,20 (m,
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1H), 1,98 - 1,95 (m,
2H), 1,40 - 1,37 (m,
2H) ppm

4-(1-((3-
flophenyl)sulf
onyl)xyclopro
pyD-N-
(thiazol-5-
yl)piperidin-
1-carboxamit

37

410

IH-NMR  (400MfHz,
CDCI3): § 8,14 (s, 1H),
7,72 - 7,70 (m, 1H),
7,62 - 7,57 (m, 4H),
7,42 - 7,40 (m, 1H),
410 - 4,07 (m, 2H),
2,85 - 2,79 (m, 2H),
2,13 - 2,05 (m, 1H),
1,62 - 1,35 (m, 4H),
1,00 - 0,93 (m, 2H),
0,89 - 0,85 (m, 2H)
ppm

N-(pyridin-4-
yl)-4-
(tosylmetyl)pi
peridin-1-
carboxamit

38

374

IH-NMR (300 MHz,
DMSO-d6): 6 8,86 (s,
1H), 8,28 (d, J = 4,8
Hz, 2H), 7,81 (d, J =
6,3 Hz, 2H), 7,48 - 7,44
(m, 4H), 4,02 - 3,99 (m,
2H), 3,31 - 3,29 (m,
2H), 2,82 (m, 2H), 2,52
- 2,49 (m, 3H), 2,00 (m,
1H), 1,78 - 1,75 (m,
2H), 1,23 (m, 2H) ppm

N-(pyridin-4-
y1)-4-((o-
tolylsulfonyl)
metyl)piperidi
n-1-
carboxamit

39

374

1H-NMR  (300MHz,
DMSO-d6): 6 8,86 (s,
1H), 8,28 - 8,26 (m, |
2H), 7,92 - 7,89 (m,
1H), 7,63 - 7,60 (m,
1H), 7,50 - 7,44 (m,
4H), 4,05 - 4,00 (m,
2H), 3,32 - 3,28 (m,
2H), 2,85 - 2,82 (m,
2H), 2,64 (s, 3H), 2,08
- 2,00 (m, 1H), 1,79 -
1,75 (m, 2H), 1,32 -
1,25 (m, 2H) ppm

4-(1-((3-
flophenyl)sulf
onyl)xyclopro
pyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

40

405

IH-NMR  (400MHz,
DMSO0-d6): § 9,23 (s,
1H), 9,05 (s, 1H), 8,85
d, J = 6,0 Hz, 1H),
7,80 - 7,65 (m, SH),
4,08 - 4,05 (m, 2H),
2,74 - 2,68 (m, 2H),
2,08 - 2,05 (m, 1H),
1,48 - 1,41 (m, 4H),

1,10 - 1,08 (m, 2H),
1,05 - 1,01 (m, 2H)
ppm |
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IH-NMR  (400MIHz,
CD30D): § 8,29 - 8,27
(m, 2H), 7,93 - 7,90 (m,
1H), 7,74 - 7,69 (m,

4-((- 1H), 7,49 - 7,47 (m,
metoxyphenyl 2H), 730 - 7.28 (m,
5 °°é9—</ ) | JsulfonyDmet 1H). 721 - 7.14 (m,
—~ N yD-N- M 390 1 ym) 411 - 410 (m,
N NH o idin-4- > ) &
- \ | (pyridin-4 2H), 4,01 (s, 3H), 3,43
yDpiperidin- _ 341 (m, 2H), 2,95 -
1-carboxamit 5 8’8 (m BZH) ’ 2’1 6 -
2,13 (m, 1H), 2,03 -
1,89 (m, 2H), 1,45 -
1,36 (m, 2H) ppm
1H-NMR  (400MHz,
DMSO-d6): § 10,21 (s,
1H), 8,55 (d, J = 7.2
4-(1-((3- Hz, 2H), 7,91 (d, J =
- flophenyl)sulf 7,2Hz,2H), 7,79 - 7,65
o onyl)xyclobut (m,4H), 4,21 -4,17 (m,
% \S@ y1)-N- 42 418 2H), 2,81 - 2,74 (m,
N@“‘* Q—b (pyridin-4- 2H), 2,62 - 2,54 (m,
= yl)piperidin- 2H), 2,29 - 2,22 (m,
1-carboxamit 2H), 1,91 - 1,88 (m,
3H), 1,77 - 1,362 (m,
2H), 1,45 - 1,39 (m, |
2H) ppm
1H-NMR  (400MHz,
DMSO0-d6): & 9,27 (s,
1H), 9,14 (s, 1H), 8,88
Eé;hgiyl)sulf - 8,86 (m, 1H), 7,79 -
F 7,66 (m, SH), 4,20 -
0.0 _@ onyl)xyclobut 417 (m, 2H), 2.75 -
[ L y-N- 43 4915769 (m, 2H), 2,63 -
N\//:\>7NH (pyridazin-4- 2,60 (m) ’7H), 2’31 i
" yDpiperidin- 223 (m, 2H), 1.88 -
1-carboxamit 1’85 (m, 3H)’ 1’78 -
1,71 (m, 2H), 1,69 -
1,66 (m, 2H) ppm
. 1H NMR (400 MHz,
fl'(fd;gg%gulf DMSO-d6): 5 10,97 (s,
. f Oni’l)metyl)_ 1H), 8,53 (s, 1H), 7,76-
o 0§ O e pi | 780 (m 4H), 421 (@
N N A J=13,3 Hz, 2H), 2,78-
I\.l.\/\>_NH FF thiadiazol-5- 315 ’ (m ’ 30) ’ 1’9 A
) yDpiperidin- 211 (m, 2H), 1.40-
1-carboxamit 1’ 65 (m ’2H) pp,m. ’
| 4-(1-flo-1-(G- 1H NMR (400 MHz,
0 flophenyl)sulf CDCI3): 69,29 (s, 1H),
Q \s{ § onyletyl)-N- | 45 417 8,55 (s, 1 H), 7,73 (d,
P N?TND—F/\ (1,2,3- J=7,83 Hz, 1 H), 7,56 -

thiadiazol-5-

7,67 (m, 2 H), 7,44 («d,
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yl)piperidin-
1-carboxamit

J=8,22, 1,96 Hz, 1 H),
424 - 4,44 (m, 2 H),
2,96 - 3,13 (m, 2 H),
2,55 - 2,84 (m, 3H),
2,35 (d, J=13,30 Hz, 1
H), 1,99 (d, J=12,13
Hz, 1 H), 1,43 - 1,59
(m, 3H) ppm

4-(diflo((4-
(triflometyl)p
henyl)sulfonyl

0P
0 \\SKD ¢ | )metyl)-N-
NN N>|:_N FF Fi(1,2,3- 40
N-g thiadiazol-5-

yl)piperidin-
1-carboxamit

422

1H NMR (400 MHz,
CD30D): & 8,49 (s,
1H), 8,20 (d, J=8,22
Hz, 2H), 8,05 (d,
J=8,22 Hz, 2H), 4,31
(d, J=13,69 Hz, 2H),
3,03 - 3,15 (m, 2H),
2,86 - 3,03 (m, 1H),
2,18 (d, J=13,30 Hz,
2H), 1,68 (qd, J=12,78,
4,30 Hz, 2H) ppm

4@
xyanophenyl)
o 0y sulfonyl)diflo
N N \©\ metyl)-N- 47
ND_NH D—fF Xy (pyridazin-4-
yl)piperidin-

1-carboxamit

472

1H NMR (400 MHz,
CD3CN): § 9,19 - 9,22
(m, 1 H) 8,84 - 8,88 (m,
1 H) 8,12 - 8,17 (m, 2
H) 8,05 - 8,09 (m, 2 H)
7,77 (dd, J=5,87, 2,74
Hz, 1 H) 7,69 (br, s,, 1
H) 4,21 - 4,28 (m, 2 H)
2,94 - 3,03 (m, 2 H)
2,79 - 2,92 (m, 1 H)
2,08 - 2,14 (m, 2 H)
1,60 - 1,71 (m, 2 H)
ppm -

4-(diflo((4-
(triflometoxy)
phenyl)sulfon

o0 F | yDmetyl)-N- 48
OyNDﬁf< }O*‘FF (pyridazin-4-

F yl)piperidin-
1-carboxamit

481

1H NMR (400 MHz,
CD3CN): § 9,18 - 9,21
(m, 1 H) 8,84 - 8,88 (m,
1 H) 8,10 (d, J=9,00
Hz, 2 H) 7,78 (dd,
J=5,87, 2,74 Hz, 1 H)
7,68 (br, s,, 1 H) 7,61
(d, J=7,83 Hz, 2 H)
420 - 428 (m, 2 H)
2,94 - 3,03 (m, 2 H)
2,79 - 2,93 (m, 1 H)
2,09 - 2,13 (m, 2 H)
1,59 - 1,71 (m, 2 H)
ppm :

¢ | 4-(diflo((3-
00 FF (triflometyl)p
O%N S henyl)sulfonyl | 49

7 N\ -N-
N@—NH FF )met.yl) N
(pyridazin-4-

465

1H NMR (400 MMz,
CD30D): § 9,21 - 9,26
(m, 1H), 8,83 - 8,89 (m,
1H), 8,27 (d, J=7,83
Hz, 1H), 8,17 - 8,24
(m, 2H), 7,96 (t, 1=8,22
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yl)piperidin-
1-carboxamit

Hz, 1H), 7,87 (dd,
J=6,26, 2,74 Hz, 1H),
4,33 (d, J=13,69 Hz,
2H), 2,88 - 3,10 (m,
3H), 2,17 (d, J=12,13
Hz, 2H), 1,69 (qd,
J=12,72, 4,11 Hz, 2H)
ppm

0

o) O« N
N OK O
N\/t>‘NH AN
=

4-(diflo((6-
metylpyridin-
3-
yl)sulfonyl)m
etyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

50

412

1H NMR (400 MHz,
CD30D): & 9,27 (d,
J=2,35 Hz, 1 H) 9,10
(d, J=7,04 Hz, 1 H)
8,91 (d, J=2,35 Hz, 1
H) 8,36 (dd, J=7,04,
2,74 Hz, 1 H) 8,23 (dd,
J=8,61, 2,35 Hz, 1 H)
7,62 (d, J=8,22 Hz, 1
H) 4,31 -4,39 (m, 2 H)
3,06 - 3,15 (m, 2 H)
2,92 - 3,03 (m, 1 H)
2,69(s,3H)2,16-2,24
(m,2 H) 1,65-1.79 (m,
2 H) ppm

4-(2-((4-
Xyano-2-
metylphenyl)s
ulfonyl)propa
n-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

51

428

1H NMR (400 MHz,
CDCI3): & 10,46 (s, 1
H), 9,56 (d, ]=2,35 Hz,
1H), 8,77 (d, J=7,04
Hz, 1H), 8,65 (dd,
J=6,85, 2,54 Hz, 1H),
8,09 (d, J=8,22 Hz
1H), 7,63 - 775 (m,
2H), 7,19 - 7,27 (m,
1H), 4,43 (d, J=13,30
Hz, 2H), 3,07 - 324
(m, 1H), 2,86 - 3,09 (m,
3H), 2,54 (d, J=3,13
Hz, 1H), 2,13 (d,
7=12,91 Hz, 1H), 1,74
(d, J=12,91 Hz, 1H),
143 - 1,63 (m, 2H),
1,35 (t, J=7,43 Hz, 3H),
1,15 (d, J=7,04 Hz, 3H)
ppm

4-(((4-xyano-
2-
metylphenyl)s
x| ulfonyl)diflo
metyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

52

436

1H NMR (400 MHz,
CDCI3): § 10,46 (s,
1H), 9,58 (d, J=2,74
Hz, 1H), 8,81 (d,
J=6,65 Hz, 1H), 8,69
(dd, J=6,85, 2,54 Hz,
1H), 8,11 (d, J=8,22
Hz, 1H), 7,64 - 7,75

-103-
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J=13,69 Hz, 2H), 3,02
(t, J=12,91 Hz, 2H),
2,85 (t, J=13,11 Hz,
1H), 2,75 (s, 3H), 2,21
(d, J=12,13 Hz, 2H),
1,72 (qd, J=12,78, 3,91
Hz, 2H) ppm

4-(1-flo-1-(o-
‘ o tolylsulfonyl)
Ol
Q \‘3—2 »| etyD)-N-
1 53
N@_NE_N% (pyridazin-4-
N= yl)piperidin-

1-carboxamit

407

1TH-NMR (300 MHz,
CD30D): & 9,20 (dd,
J=0,9, 2,7Hz, 1H), 8,83
(dd, J=0,9, 3,0Hz, 1H),
7,94 (d, J=7,2Hz, 1H),
7,83 (dd, J=3,0, 6,0Hz,
1H), 7,65-7,58 (m,
1H), 7.48-7,40 (m,
2H), 4,38-4,22 (m,2H),
2,92 (t, I=12,9Hz, 2H),
2,66 (s, 3H), 2,62-2,45
(m, 1H), 225 (@,
J=13,5Hz, 1H), 1,88
d, J=12,6Hz, 1H),
1,60-1,40 (m, 2H),
1,50 (d, J=22,5Hz, 3H)
ppm v

4-((2-
N xyanophenyl)
0\2 sulfonyl)diflo
Osl1
Q s metyl)-N- 54
N@—N%_NQ—jF (pyridazin-4-
N= yl)piperidin-

1-carboxamit

2,3

422

1H-NMR (400 MHz,
DMSO-d6): 6 10,20
(br,s, 1H), 9,29 (d,
J=2,4Hz, 1H), 9,13 (d,
J=6,4Hz, 1H), 8,38-
8,30 (m, 1H), 828-
8,20 (m, 1H), 8,16-
8,08 (m, 3H), 4,25 (d,
J=13,6Hz, 2H), 3,15-
2,98 (m, 3H), 2,08 (d,
J=12,0Hz, 2H), 1,66-
1,50 (m, 2H) ppm

4-(1-flo-1-((2-
metoxypyridi
d n-3-

N _CN) yD)sulfonyl)et
0 s 55
ORI |
F (pyridazin-4-

yl)piperidin-
1-carboxamit

424

IH-NMR (400 Mz,
CD30D): & 9,27 (s,
1H), 9,10 (d, J=6,8Hz,
1H), 8,51 (dd, J=18,
5,0Hz, 1H), 8,36 (dd,
J=2.8,7,2Hz, 1H), 8,25
(dd, I=1,6, 7,6Hz, 110),
7,22 (dd, J=5,0, 7,8Hz,
1H), 4,42-428 (m,
2H), 4,06 (s, 3H), 3,02
(t, J=12,6Hz, 2MH),
2,66-2,53 (m, 1),
2,32 (d, J=132Hz,
1H), 1,93 (4,
J=132Hz, 1H), 1,70-
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1,48 (m, 2H), 1,63 (d,
J=23,2Hz, 3H) ppm

4-(1-(2-
xyanophenyl)
sulfonyl)-1-

[H-NMR (400 MHz,
DMSO-d6): & 10,26
(br, s, 1H), 9,31 (d,
J=2,4Hz, 1H), 9,20-
9,10 (m, 1H), 8,30-
823 (m, 1I), 8.22-
8,12 (m, 2H), 8,10-
8,02 (m, 2H), 4,28 (d,

Q floetyl)-N- |56 6 418 11 139H,, 2H), 3,00
N2 4 (pyridazin-4- _ A
) dazin (q J=112Hz, 2H),
N yl)piperidin-
. 2,67-2,49 (m, 1H),
1-carboxamit 215 (4, J=12,4Hz
1H), 1,80 (d,
J=12,4Hz, 1H), 1,59
(d, J=23,2Hz, 3H),
1,57-1,43 (m, 2H) ppm
IH-NMR (300 MHz,
CD30D): 6 9,22-9,18
(m, 1H), 8283 (dd,
J=0,9, 6,0Hz, 1H),
8,27-8,20 (m, 1H),
- | ritiometsho 088,00 (m, I,
P henyl)sulgonl;l 7,97-7,88  (m, 2H),
o FO e e | e I
)l (pyridazin-4- 302288 (m, 2H),
N yDpiperidin- 272255 (m, 1H)
1-carboxamit 220 (d, J=12,9Hz,
1H), 1,88 (d,
J=13,2Hz, 1H), 1,56
(d, J=22,5Hz, 3H),
1,60-1,43 (m, 2H) ppm
1H-NMR (300 MHz,
CDCI3): & 927 (d,
4-(diflo((4-(1- J=2,4Hz, 1H), 8,92 (d,
metyl-1H- J=6Hz, 1H), 8,11-8,08
pyrazol-5- (m, 1H), 8,05 (d,
yl)phenyl)sulf J=8,4Hz, 2H), 7,69 (d,
N onyl)metyl)- | 58 5 477 J=8,4Hz, 2H), 7,56 (d,

N-(pyridazin-
4-
yl)piperidin-
1-carboxamit

J=1,8Hz, 1H), 6,44 (d,
J=1,8Hz, 1H), 4,42 (d,
J=14,4Hz, 2H), 3,95 (s,
3H), 3,02 (t, J=12Hz,
OH), 2,89-2,81 (m,
1H), 2,37 (br, s, 1H),
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2,26 (d, J=12Hz, 2H),
1,82-1,68 (m, 2H) ppm

N-(pyridazin-
4-yl)-4-(2-((2-
(triflometyl)p
henyl)sulfonyl
)propan-2-
yl)piperidin-
1-carboxamit

59

457

1H-NMR (300 MHz,
CD30D): & 9,23 (d,
J=2,1Hz, 1H), 8,84 (d,
J=6,0Hz, 1H), 8,25-
8,18 (m, 1H), 8,10-
8,00 (m, 1H), 7,95-
7,80 (m, 3H), 4,30 (d,
J=13,5Hz, 2H), 2,95 (t,
J=12,6Hz, 2H), 2,45-
2,30 (m, 1H), 2,10 (d,
J=12,9Hz, 2H), 1,60-
1,40 (m, 2H), 1,30 (s,
6H) ppm

4-(((6-
xyclopropylpy
ridin-3-
yl)sulfonyl)dif
lometyl)-N-
(pyridazin-4-
yD)piperidin-
1-carboxamit

60

438

1H-NMR (300 MHz,
DMSO0-d6): & 10,16
(br, s, 1H), 9,28 (d,
J=2,1Hz, 1H), 9,12 (d,
J=6,3Hz, 1H), 8,87 (d,
J=2.4Hz, 1H), 8,20 (d,
J=2,4Hz, 1H), 8,18-
8,08 (m, 1H), 7,72 (d,
J=8,7Hz, 1H), 4,25 (d,
J=13,5Hz, 2H), 3,12-
2,85 (m, 3H), 2,40-
2,30 (m, 1H), 2,05 (d,
J=12,6Hz, 2H), 1,65-
1,45 (m, 2H), 1,20-
1,07 (m, 4H) ppm

4-(diflo((3-
flo-2-
metoxyphenyl
)sulfonyl)met
y1)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

61

445

1H-NMR (400 MHz,
CD30D): & 9,29 (d,
1=2,4Hz, 1H), 9,09 (d,
J=72Hz, 1H), 8,33
(dd, J=2.8, 6,8Hz, 1H),
7,75 (d, J=8,0Hz, 1H),
7,70-7,64 - (m, 1H),
7,41-735 (m, 1H),
4,36 (d, J=14Hz, 2H),
4,05 (s, 3H), 3,10 (t,
J=12,4Hz, 2H), 3,00-
2,85 (m, 1H), 2,21 (d,
J=12,8Hz, 2H), 1,80-
1,60 (m, 2H) ppm
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IH-NMR (300 MHz,
DMSO0-d6): § 9,26 (dd,
J=0,9, 2,7Hz, 1H), 9,22
. (s, 1H), 8,88 (dd,
4'(dlf}°((hz' | 1=0,9, 6Hz, 1H), 7,90-
J | metoxypheny 7,81 (m, 2H), 7.75 (dd,
0.0 sulfonylymet 1=2.7. 6, 0Hz, 1H), 7,37
q s{\ ) | y)-N- 62 |23 427 b
Y A (d, J=8,1Hz, 1H), 7,25
N i FF (pyridazin-4- t, I=7,5Hz, 1H), 4,25
N= piperidin- (t, =7,5Hz, 1H), 4.2
yUPIP ) (d, J=132Hz, 2H),
1-carboxamit 3,92 (s, 3H), 3,05-2,70
(m, 3H), 2,03 (d,
J=12,0Hz, 2H), 1,57
1,40 (m, 2H) ppm
1H NMR (400 MHz,
DMSO0-d6): & 10,00
4-(diflo((5- (br, s,, 1 H) 926 (d,
flo-2- J=2,74 Hz, 1 H) 9,07
o metylphenyl)s (d, J=6,65 Hz, 1 H)
o O ulfonyDmetyl) | o |, 429 8,03 (dd, J=6,65, 2,74
N@N}}N e A, | N-(pyridazin- Hz, 1 H) 7,60 - 7,73 (m,
N= 4- 3 H) 4,19 - 4,28 (m, 2
yl)piperidin- H) 2,89 - 3,08 (m, 3 H)
1-carboxamit 2,60 (s,3H) 1,99-2,08
(m, 2 H) 1,47 - 1,60 (m,
2 H) ppm
1H-NMR (400 Mz,
DMSO-d6) 8 ppm 9,56
(s, 1H), 925 (4,
s J=132Hz, 2H), 888
o (d, J=6,0Hz, 1H), 8,38
(s, 1H), 829 (d,
L0 " yDphenyl)sulf J=8,8Hz, 2H), 8,18 (d,
0 ~d N onyl)diflomet | 64 5 464 I=8.4Hz, 2H), 7,75
Nf}NZ_N IS yD-N- (dd, J=2,4, 6,0Hz, 1H),
N= (pyridazin-4- 426 (d, I-12,8Hz
yDpiperidin- OM), 3,05-2.85  (m,
1-carboxamit 3H), 2,05 d
J=112Hz, 2H), 1,60-
1,48 (m, 2H),
TH-NMR (300 Mz,
DMSO-d6): & 10,20
4-(diflo((2- (br, s, 1H), 9,29 (d,
metyl-4- J=1,8Hz, 1H), 9,13 (d,
(triflometyl)p J=6,0Hz, 1H), 8,17 (d,
0 henyl)sulfonyl J=8,4Hz, 1H), 8,15-
0 Oéé’b—ép Ymetyl)-N- 65 |4 479 8,06 (m, 1H), 8,04 (s,
N@NZ—NQ—FKF " | (pyridazin-4- 1H), 7,95 (d, J=8,4Hz,
N= yl)piperidin- 1H), 4,27 (d,
1-carboxamit J=13,2Hz, 2H), 3;15-
2,90 (m, 3H), 2,74 (s,
3H), 2,05 (4,

-107-




31864

J=11,7Hz, 2H), 1,68-
1,48 (m, 2H) ppm

4-(diflo((1-
metyl-1H-
indazol-4-
yl)sulfonyl)m
etyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

66

451

1H-NMR (400 MHz,
CD30D): 6 9,23 (d,
J=2,4 Hz, 1H), 8,86 (d,
J=6,0Hz, 1H), 8,29 (s,
1H), 8,10 (d, J=8,8Hz,
1H), 7,90-7,85 (m,
2H), 7,69 (dd, J=7,2,
8,4Hz, 1H), 4,33 (d,
J=13,6Hz, 2H), 4,17 (s,
3H), 3,10-2,85 (m,
3H), 2,20 (d,
J=11,6Hz, 2H), 1,78-
1,62 (m, 2H) ppm

o /=N
N@-EE_NQ_FKF‘UNQ

4-(((6-
(azetidin-1-
yl)pyridin-3-
yl)sulfonyl)dif
lometyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

67

453

1H-NMR (300 MHz,
DMSO0-d6): § 9,26 (d,
J=2,4Hz, 1H), 9,22 (s,
1H), 8,88 (d, J=5,7Hz,
1H), 8,43 (d, J=2,4Hz,
1H), 7.85-7,72 (m,
2H), 6,47 (d, J=8,7Hz,
1H), 4,25 (d,
J=13,8Hz, 2H), 4,14 (t,
J=7,7Hz, 4H), 3,00-
2,70 (m, 3H), 2.45-
2,35 (m, 2H), 2,00 (d,
J=12,9Hz, 2H), 1,58-
1,40 (m, 2H) ppm

YN
N@—NH FF F
=

4-(diflo((5-
flo-2-
metoxyphenyl
)sulfonyl)met
y1)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

68

445

IH-NMR (300 MHz,
DMSO0-d6): § 9,26 (dd,
J=0,9, 2,7Hz, 1H), 9,22
(s, 1H), 8,88 (dd,
J=0,9, 6,0Hz, 1H),
7,83-7,70  (m, 2H),
7,64 (dd, J=3,3, 7,8Hz,
1H), 7,44 (dd, J=3.9,
9,3Hz, 1H), 4,25 (d
J=13,5Hz, 2H), 3,92 (s,
3H), 3,05-2,70 (m,
3H), 2,00  (d,
J=12,0Hz, 2H), 1,60-
1,40 (m, 2H) ppm

4-(diflo((3-
flo-4-
(triflometyl)p
henyl)sulfonyl
)metyl)-N-
(pyridazin-4-

69

483

TH-NMR (300 MHz,
CD30D): & 9,20 (dd,
J=0,9, 2,7Hz, 1H), 8,83
(dd, J=0,9, 6,0Hz, 1H),
8,12-8,05 (m, IH),
7,98 (d, J=8,4Hz, 2H),
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yD)piperidin- 7,84 (dd, J=2.9, 6,2Hz,
1-carboxamit 1H), 4,30 (d,
J=13,5Hz, 2H), 3,10-
2,80 (m, 3H), 2,13 (d,
J=12,6Hz, 2H), 1,66
(qd, J=4,0, 8,9Hz, 2H)
ppm ,
1H-NMR (300 MHz,
. CD30D): § 9,20 (dd,
fr;éf;i‘;(fi{m_ 1=0,9,2,7Hz, 1H), 8,83
. (dd, J=0,9, 6,0Hz, 1H),
0. =\ | yDsulfonybm 8,78-8,70 (m, 2H),
DY i WARR Y 70 412 7,88-7,80 (m, 2H),
)i R 430 (4, J=138Hz,
N= Qiyr.‘ az.lfll.' ; 2H), 3,10-2,80 (m,
yDpiperidin- 3H), 2,67 (s, 3H), 2,13
1-carboxamit A J=123Hz,  2H),
1,75-1,57 (m, 2H) ppm
1H-NMR (400 MHz,
DMSO-d6): § 10,10
(br, s, 1H), 929 (d,
J=2,4Hz, 1H), 9,10 (d,
gik(l()gcllgzisoben J=6,8Hz, 1H), 8,10-
ou | yofuran.d. 8,04 (m, 1H), 7,89 (d,
o . J=7,6Hz, 1H), 7,83 (d,
Q Od lyl)sulf‘inﬁ)dlf 71 439 J=7,6Hz, 1H), 7,71 (t,
N’}NZ‘”Q"FKF ometyl)- J=8,0Hz, 1H), 5,24 (s,
N= (pyridazin-4 2H), 5,11 (s, 2H), 4,25
yl)piperidin- SR T
1-carboxamit (d, J=132Hz,  2H),
3,10-2,88 (m, 3H),
2,05  (d, J=17,2Hz,
2H), 1,64-1,47 (m, 2H)
ppm |
1H-NMR (400 MHz,
CD30D): & 9,23 (dd,
J=1,0, 3,0Hz, 1H), 8,86
4-(((2-clo-5- (dd, J=0.8, 6,0Hz, 1H),
ol metoxyphenyl 7,87 (dd, J=2,8, 6,0Hz,
5 O\\élo )sulfonyl)diflo 1H), 7,63-7,55 _(m,
N metyl)-N- 72 461 2H), 3,35 (dd, J=2.8,
N\/:\>-NH FF o | (pyridazin-4- 8,8Hz, 1H), 4,32 (d,
N ’" | yl)piperidin- J=14,0Hz, 2H), 3,89 (s,
1-carboxamit 3H), 3,08-2,85 (m,
3H), 2,16 (d,
J=12,8Hz, 2H), 1,75-
1,60 (m, 2H) ppm
4-(diflo((2- 1H NMR (400 MHz,
o F>LFF metyl-4- CDCI3): & 10,50 (s,
o 0\\5@0 (triflometoxy) | - 105 1H), 9,61 (d, =235 |
Ol | et e S0
= yl)metyl)-N- =7.04 Hz, 1H), 8,
(pyridazin-4- (dd, J=6,85, 2,54 Hz,
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yl)piperidin-
1-carboxamit

1H), 8,04 (d, J=9,00
Hz, 1H), 7,15 - 7,28
(m, 2H), 4,51 (d,
J=12,52 Hz, 2H), 3,01
(t, J=11,54 Hz, 2H),
2,77 - 2,92 (m, 1H),
2,67 - 2,76 (m, 3H),
2,22 (d, J=12,52 Hz,
2H), 1,64 - 1,82 (m,
2H) ppm :

1TH-NMR (300 MHz,
DMSO-d6): & 8,44

?tr(i(f%rrclle?:oiy) (brs, 1H), 8,06 (d,
o henyDsulfon J=8,4Hz, 1H), 7,19 (br,
0s8 pheny?)suit s, 1H), 7,10-7,02 (m,
DR, yhdiflometyl) | 515 | 2H), 6,98-690 (m
NQNH FF FE<O ;{N-(pyrldazm- IH)Z ’ 3,5:; (d:
F yi)piperi din. J=21,2Hz, 2H), 2,32-
1-carboxamit 2,08 (m, 3H), 1,36 (d,
J=15,2Hz, 2H), 0,98-
0,75 (m, 2H) ppm
1H-NMR (300 Mz,
DMSO-d6): § 9,25 (dd,
J=0,9, 2,7z, 110), 8,88
4-(((2-clo-3- (dd, 1=0,9, 6,0Hz, 1H),
o ) | metoxyphenyl 774 (dd, J=2,7, 6,0Hz,
0 )sulfonyl)diflo -
0 O\\é’@ yh-N- |75 a0 | 1D 770765 (o,
N<:>j< metyl)=> 3H), 424 (4,
N )i P (I;yr.‘daz.ldn."" 1=13,5Hz, 2H), 3,97 (s,
iy TIRECEI s
3H), 2,02 (4,
J=10,8Hz, 2H), 1,62-
1,42 (m,2H) ppm
[H-NMR (300 MHz,
DMSO-d6): & 9,27
9,20 (m, 2H), 8,88 (d,
4-(((2-clo-4- J=6,0Hz, 1H), 8,50 (d,
. xyanophenyl) J=1,5Hz, 1H), 8,30-
N sulfonyl)diflo 8,25 (m, 1H), 8,20-
°>\_N \S% >—:N metyl)-N- 76 456 8,15 (m, 1H), 7,74 (dd,
N@—NH I (pyridazin-4- J=2,7, 6,0Hz, 1H), 4,24
N= yl)piperidin- (d, J=12,6Hz, 2H),
1-carboxamit 2,98 (t, J=11,8Hz, 3H),
2,02 (d, I=13.2Hz,
2H), 1,64-1,45 (m, 2H)
ppm
1H NMR (400 MHz,
;11-(1-ﬂo-1-((3- CDCI3): & 1045 (s,
ophenyl)sulf 1H), 9,53 (d, J=2,35
_ | onyDpropyD)- | 77 425 1), 881 (@
) 03 @ f_‘(py“dazm' 1=7,04 Hz, 1H), 8,63
e A (dd, J=7,04, 2,35 Hz,
N NH  — F \
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yl)piperidin-
1-carboxamit

1H), 7,73 (d, J=7,83
Hz, 1H), 7,55 - 7,66
(m, 2H), 7,42 (i,
J=822, 1,96 Hz, 1H),
4,46 (d, J=13,30 Hz,
2H), 2,89 (t, J=12,33
Hz, 2H), 2,44 - 2,59
(m, 1H), 2,19 (d,
J=13,69 Hz, 1H), 1,98
(td, J=15,16, 8,41 Hz,
3H), 1,61 - 1,79 (m,
2H), 0,95 (t,1=7,63 Hz,
3H) ppm

1H NMR (400 MHz,
MeOH-d4) 6 ppm &,90
(d, J =245 Hz 1 H),

N-(6- 8,38 (s, 1 H), 8,29 (dd,
xyanopyridin- J1=8,80,J2=2,45 Hz,
3-y1)-4-(((3- 1 H), 7,69 (d, J = 8,93
(diflometyl)- Hz, 1 H), 6,84 (t, ] =
el U T L e
N <N - ) - s > >
Q Sy | yDsulfonyl)dif 3,94 (s, 3 H), 2,92 (brt,
N}({l}myN%F N lometyl)piperi J=12,17Hz,2H),2,72
din-1- 22,87 (m, 1 H), 2,61 (s,
carboxamit 3 H), 2,05 (br d, J =
11,62 Hz, 2 H), 1,56
(qd, J1 = 12,76, 12 =
4,16 Hz, 2 H) ppm

1H NMR (400 MHz,
MeOH-d4) § ppm 8,63
i (d, J = 2,20 Hz, 1 H),
?di(ggmet D- 8,37 (s, 1 H), 7,99 (dd,
oL J1=8,68,12=2,57 Hz,
razgl_ . 1 H), 7,66 (d, T = 8,68
pf;sulfon 1)dif Hz, 1 H), 6,67 - 7,04
FF 1yomet 1)3\1_ 79 4,20 | 468 (m, 1 H), 4,21 (brd,J =
i o\\,g%N (2_ﬂoy i 13,69 Hz, 2 H), 3,90 -
\ O>-NC>—KS A o Py 3,96 (m, 3 H), 2,87 -
N_/N FF piperidin- 2,96 (m, 2 H), 2,64 -
}l]-cir%oxamit 2,85 (m, 1 H), 2,04 (br
d, J = 11,74 Hz, 2 H),
1,56 (qd, J1 = 12,76, 12

= 4,16 Hz, 2 H) ppm
4-((3- 1H NMR (400 MHz,
. (diflometyl)- 1\:1[eOH—d4) d ppm 8,90
F 1'mety].'1H- ( 9 J = 2345 HZ: 1 H)a
o\\f?%N pyrazol-4- 8,38 (s, 1 H), 8,29 (dd,
M\ °>-NC>_KS N\ | yDsulfonyl)dif 80 4,20 464 J1=8,80, J2 =2,45 Hz,
ﬁﬁ FF lomety1)-N- 1 H), 7,69 (d, T = 8,93
(6- Hz, 1 H), 6,84 (t, J =
metylpyridin- 52,0 Hz, 1H), 4,24 (br
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3-
yD)piperidin-
1-carboxamit

d, T = 13,69 Hz, 2 H),
3,94 (s, 3 H), 2,92 (br t,
J=12,17Hz, 2 H), 2,71
-2.,87 (m, 1 H), 2,61 (s,
3 H), 2,05 (br d, J =
11,62 Hz, 2 H), 1,56
(qd, J=12,76, 4,16 Hz,
2 H) ppm

IH NMR (400 MHz,
MeOH-d4) & ppm 8,37
(s, 1 H), 8,09 (dd, J1 .

4-(((3- =63, 12 = 0,92 Hz, 1
(diflometyl)- ), 788 (ddd, J1 =
e | ety 8,86, 12 = 7,03, J3 =
o L, | yhsulfonyldit 281 Hz, 1 H), 6,65 -
o\ N f : Y 81  |4,20 |468 7,01 (m, 2 H), 4,19 (br
F@N}" N, M| lometyD-N- d, J = 13,82 Hz, 2 H),
N=/ H " (6-flopyridin- 3.93 (s, 3 H), 2,84 -
- 2.96 (m, 2 H), 2,64 -
yDpiperidin- 282 (m, 1 H), 1,98 -
1-carboxamit 2,08 (m, 2 H), 1,55 (qd,
11 = 12,76, J2 = 4,16
Hz, 2 H) ppm
1H NMR (400 MHz,
AXETONITRIL-d3) &
4-(((3- ppm 8,36 (s, 1 H), 8,26
(diflometyl)- (s, 1 H), 8,04 (s, 1 H),
- - | l-metyl-1H- 7,00 (t, ] =52 Hz, 1 H),
O% pyrazol-4- 6,84 (s, 1H), 421.(d,
o /SN | yhsulfonyl)dif | 82 | 4,20 | 440 J=13,69 Hz, 2 H), 4,00
Q S | Y)Su Y Y) s > 9 )a P
oM N KM Jometyl)-N- s, 3 H), 295 (
N i : N
(isoxazol-3- J=12,96 Hz, 2 H), 2,65
yl)piperidin- -2,88 (m, 1 H), 2,08 (d,
1-carboxamit J=12,72 Hz, 2 H), 1,62
(qd, J=12,67, 3,79 Hz,
2 H)
1H NMR (300 MHz,
4-(((3- CD30D) & ppm 9,24 —
(Ciiﬂom i51)- 9,16 (m, 1H), 8,83 (d,J
o LiH, = 6,0 Hz, 1H), 8,43 (s,
" pyraezgl A 1H), 7,84 (m, 1H), 6,91 |
0 - =
Q. D;S%E )sulfonyl)dif | 83 | 4,20 | 451,1 Ef’zg " 5}1_ ?;61112
N N s » - ’ >
N Y lometyl-N- 2H), 4,00 (s, 3H), 3,07
N= (pyridazin-4- ’ o A od
Jdazin ~2,91 (m, 2H), 2,84 (s,
yDpiperidin- 1H), 2,12 (d, ] = 13,4
1-carboxamit Hy ’2}’1) 1 %5_ 1 5’ 4
(m, 2H)
L9 ne | 4(diflo((l- 1H NMR (300 MHz,
Q SS—n. | metyl-1H- CD30D) § ppm 9,20 -
NC\}N?\T“D?F “imidazola- |34 2% 1491 1919 (m, 1H), 8.84 -
N= yl)sulfonyl)m 8,81 (m, 1H), 8,05 (d, J
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etyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

= 1,2 Hz, 1H), 7,87 -
7,82 (m, 2H), 4,29 -
4,25 (m, 2H), 3,81 (s,
3H), 3,00 - 2,92 (m,
2H), 2,81 - 2,73 (m,
1H), 2,14 - 2,10 (m,
2H), 1,68 - 1,53 (m,
2H) -

1H NMR (300 MHz,
CDCI3) & ppm 9,11 (d,
J =2,4 Hz, 1H), 8,83
(d, J = 6,3 Hz, 1H),

;"}g((l'etyl'l . 8.01 - 7,98 (m, 1H),
( pyrazo o 7,62 (d, J = 2,1 Hz,
of Ny | YDsulfonyldif 1H), 6,95 (d, J = 2,1
/ o>\‘—NC>—7\<S_U lomﬁetyl)'-N— 85 3,4 415 s ’ Hi) 44:9 i 43’8
e A (pyridazin-4- (m. 4H), 2,95 - 2,87 (m,
yhpiperidin- 2H), 2,80 - 2,76 (m
1-carboxamit 1H)’ 2’23 i 2’20 (m’
2H), 171 - 1,67 (m,
2H), 1,47 (t, ] = 7,2 Hz,
3H) |
IH NMR (300 MHz,
CD30D) & ppm 9,23
, @d, T = 2,7, 1,0 Hz,
‘1"5(22;(.”{'1 1H), 8,87 (dd, J = 6,1,
A o -tHazot- 1,0 Hz, 1H), 8,77 (s,
S| L 1H), 8,29 (dd, J = 7.9,
oM | yhphenyDsulf 15) Hz 1%{) 8,19 (s
. O\\S”@ onyldiflomet |86 15,20 | 4642 | 13107 (m 111). 7,84
N@NZ‘NQ_FKF yD-N- — 8,00 (m, 2H), 7,73
= (pyridazin-4- (m, 1H), 428 (d, J =
yDpiperidin- 13.8 Hz, 2H), 2,99 (m,
1-carboxamit 2H), 2,69 — 2,87 (m
1H),1,59 (m, 2H),
51,99 — 2,09 (m, 2H)
1H NMR (400 MHz,
CDCI3) & ppm 10,48
4-(diflo((1- (s, 1H), 9,58 (s, 1H),
isopropyl-3- 8,86 - 8,85 (m, 1H),
| metyl1E- 870 - 869 (m, 1H),
0 Ney pyrazol-5- 6,74 (s, 1H), 5,12 - 5,05
o>_N S-Q\/lk yDsulfonyl)m | 87 23 4432 | (m, 1H), 4,53 - 4,49 (m,

N@—NH FF etyl)-N-

(pyridazin-4-
yl)piperidin-
1-carboxamit

2H), 3,05 - 2,99 (m,
2H), 2,84 - 2,78 (m,
1H), 2,35 (s, 3H), 2,23
- 2,20 (m, 2H), 1,78 -
1,69 (m, 2H), 1,51 (d, J
= 6,4 Hz, 6H)
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1H NMR (400 MHz,
CD30D) & ppm 9,23 -
) 9,22 (m, 1H), 8,87 -
4-(diflo((6- 885 (m, 1H), 8,19 -
hydroxypyridi 818 (m, 1H), 7.88 -
0 =N |3 785 (m. 1H), 7.75 -
O N OH > > b 5
; >—N/;>j< {//L yDsulfonylm oo 4 414 7,72 (m, 1H), 6,56 (d, J
N/i\>—NH FF etyl)-N- - -
- S 9,6 Hz, 1H), 4,33
" (pyridazin-4- 429 (m, 2H), 3,04 -
?l)Plpeﬂdm? 3.01 (m, 2H), 2.92 -
-carboxamit 282 (m, 1H), 2.20 -
2,16 (m, 2H), 1,71 -
1,60 (m, 2H)
1H NMR (400 MHz,
4-(((3(tert- DMSO0-d6) & ppm 9,27
butyl)-1- - 9,24 (m, 2H), 8,89 -
\ metyl-1H- 8,87 (m, 1H), 7,76 - 7,3
o0 Ney pyrazol-5- (m, 1H), 7,11 (m, 1H),
. WSW yhsulfonyl)dif | 89 |24 457,01 | 4,26 - 4,22 (m, 2H)
N > > - > 5~ >
NZ\}NH P lometyl)-N- 4,02 (m, 3H), 3,02 -
N (pyridazin-4- 2,93 (m, 3H), 2,02 -
yl)piperidin- 1,99 (m, 2H), 1,55 -
1-carboxamit 1,49 (m, 2H), 1,27 (s,
9H) |
1H NMR (300 MHz,
DMSO0-d6) & ppm 9,26
4-(((1- - 9,23 (m, 2H), 8,89 -
xyclopropyl- 8,87 (m, 1H), 7,76 -
ﬂ 3-metyl-1H- 7,73 (m, 1H), 7,02 (s,
o \. |pyrazol-5- 1H), 4,26 - 4,22 (m,
] 04 4\\).“\ y)sulfonyl)dif | 90 24 441,1 | 2H), 4,08 - 4,03 (m,
N’}NH ANV ¥ lometyl)-N- 1H), 3,02 - 2,94 (m,
N= (pyridazin-4- 3H), 2,22 (s, 3H), 2,03
yl)piperidin- - 2,00 (m, 2H), 1,60 -
1-carboxamit 1,47 (m, 2H), 1,23 -
1,20 (m, 2H), 1,19 -
1,18 (m, 2H)
1H NMR (300 MHz,
DMSO0-d6) é ppm 9,44
4 - 9,43 (m, 1H), 9,26 -
y 9,23 (m, 2H), 8,89 -
(diflo(pyrazol 2 86 Em 1H§ 4] -
oM Z][;ysn i $.40 (m, 1H), 8,00 (d, J
(O] — I = -
A ()" | ylsulfonyhme |91 |4 4371 779’0 Hz, 11}11{)’ 77196
N/ A\ NH S tl)-N- s 3 (ma )7 5 -
— F (y dgind. 746 (m, 1H), 6,94 -
pyricazin 6,93 (m, 1H), 426 -
yDpiperidin- 422 (m, 2H), 3.02 -
1-carboxamit 2’9 4 (m’ 3H), 2506 E
2,02 (m, 2H), 1,60 -
1,50 (m, 2H) |
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1H NMR (400 MHz
DMSO0-d6) & ppm 10,1
- 10,0 (m, 1H), 9,27 (s,

4-(((2-clo-4- 1H), 9,12 - 9,10 (m,
o hydroxyphepy 1H), 8,10 - 8,07 (m,
Q O\‘('S)'OOH grsnlgtf;f;ygdlﬂ 92 446.9 ig 77’2912(; 171&9)0 7(313’
N{}N?\T“Q?F (pyridazin-4- - 7,01 (m, 1H), 4,26 -
= yl)piperidin- 4,22 (m, 2H), 3,06 -
1-carboxamit 3,00 (m, 2H), 2,94 -
2,91 (m, 1H), 2,07 -
2,03 (m, 2H), 1,58 -
1,49 (m, 2H)
1H NMR (300 MHz,
DMSO0-d6) 6 ppm 9,26
A - 9,23 (m, 2H), 9,08 -
: 9,06 (m, 1H), 8,89 -
gﬁﬂ;)_(]?yrazol 8,87 (m, 1H), 8,65 (s,
7 a]p;/ri din3- 1H), 7,94 - 7,92 (m,
Q /N | ylsulfonylyme | 93 437 | 1D, 7,84 - 781 (m,
i~ I O : 1H), 7,76 - 7,73 (m,
N Vi yD-N- 1H), 7,40 - 7,35 (m,
(pyridazin-4- LH), 425 - 421 (
1)piperidin- ) 4 ’ m,
}ll-carboxamit- 2H), 3,00 - 2,82 (m,
3H), 2,07 - 2,02 (m,
2H), 1,58 - 1,44 (m,
2H)
1H NMR (300 MHz,
DMSO-d6) & ppm 9,26
4-(diflo((1- - 9,23 (m, 2H), 8,89 -
metyl-1H- 8,87 (m, 1H), 7,84 -
00 \N pyrazol-5- 7,83 (m, 1H), 7,76 -
o N N | yDsulfonyl)m 7,73 (m, 1H), 7,25 -
N”}N?TNQ?(F_@ etyl)-N- o4 4012 1794 (m, 1H), 426 -
— (pyridazin-4- 4,22 (m, 2H), 4,09 (s,
yl)piperidin- gg%, %,(9)2 - %,gg Em,
1-carboxamit , 2,03 - 1, m,
2H), 1,59 - 1,46 (m,
2H)
1H NMR (300 MHz,
CD30D) o ppm 9,23
4-(((2-(1H- (s, 1H), 8,92 - 8,86 (m,
N pyrazol-1- 1H), 8,25 - 8,23 (m,
@N yl)phenyl)sulf 1H), 8,02 - 8,00 (m,
5 O\‘s’c’)—@ onyl)diflomet 95 463.1 2H), 7,99 - 7,94 (m,
N\ >\“N/\:>—K yl)-N- . ‘2H), 7,75 (s, 1H), 7,63
NT}NH F (pyridazin-4- - 7,60 (m, 1H), 6,51 -
N= yl)piperidin- 6,49 (m, 1H), 4,29 -

1-carboxamit

425 (m, 2H), 3.00
2,94 (m, 2H), 2.8
2,78 (m, 1H), 2,08
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2,01 (m, 2H), 1,62 -
1,52 (m, 2H)

IH NMR (300 MHz,
DMSO-d6) o6 ppm
9,25(d, J=1,8Hz, 1H),

v O)Wﬂgin ; 1H), 849(m, 1H),
o L 8,13(d, J=7,8Hz, 1H)
5 —N > s 5 > 5
], osg (= ﬁz;‘;g‘;?ﬁ)dlf %6 |4 441 | 7.74(m, 1H), 7.07(m,
N@NH . (oyridazind- 1H), 4,22(d, =12,9Hz,
N Dpiperidin- 2H), 4,23(d, J=13,2Hz,
yUupp ) 2H), 3,02(s, 6H), 2,72
1-carboxamit 2.96(m, 3H), 1,97(d
J=12,9Hz, 2H), 1,42-
1,51(m, 2H)
1H NMR (300 MHz,
(S)-4- CD30D) 6 ppm 8,19 -
(diflo((3- 8,17 (m, 1H), 7,81 -
i flophenyl)sulf 7,59 (m, 5H), 7,39 -
0.6 onyl)metyl)- 7,37 (m, 1H), 4,79 -
HO Q \\O N-(2-(1- 97 29 458,1 4,73 (m, 1H), 4,30 -
<§/\___\>—NZ_NC>—,ZLF hydroxyetyl)p 425 (m, 2H), 3,03 -
= yridin-4- 2,81 (m, 3H), 2,14 (m,
yl)piperidin- 2H), 1,69 - 1,56 (m,
1-carboxamit 2H), 1,26 - 1,24 (m,
3H)
1H NMR (300 MHz,
(R)-4- CD30D) 6 ppm 8,19 -
(diflo((3- 8,17 (m, 1H), 7,81 -
- flophenyl)sulf 7,59 (m, SH), 7,39 -
o= Q O‘\g{ § %né)rﬁetyl)' 08 |29 458,1 471% Em g 3’53 -
-(D-(1- A . B m, 5 > -
VA NE’“O—F#F hydroxyetyl)p 425 (m, 2H), 3,03 -
= yridin-4- 2,81 (m, 3H), 2,14 (m,
yl)piperidin- 2H), 1,69 - 1,56 (m,
1-carboxamit 2H), 1,26 - 1,24 (m,
3H) ‘
(S)-4-(((3- IH NMR (300 MHz,
(diflometyl)- CD30D) ¢ ppm 8,43
1-metyl-1H- (s, 1H), 8,19 - 8,17 (m,
FoF pyrazol-4- 2H), 7,9 - 7,58 (m, 1H),
o 9% yl)sulfonyl)dif 7,39 - 7,36 (m, 1H),
HO 0 “s—( N | lometyl)-N- 99 29 4942 6,74 (t, J] = 53,1 Hz
\ / y > > g ) 5
é;\}NZ—NQ—FH N -(1- 1H), 4,79 - 4,72 (m,
= hyc(llroxyetyl)p 1H), 4,29 - 4,25 (m,
yridin-4- 2H), 4,03 (s, 3H), 3,04
yl)piperidin- - 2,74 (m, 3H), 2,13 -

1-carboxamit

2,08 (m, 2H), 1,69 -
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1,55 (m, 2H), 1,42 (d, J
= 6,6 Hz, 3H)

1H NMR (300 MHz,

(R)-4-(((3- CD30D) & ppm 8,43
(diflometyl)- (s, 1H), 8,19 - 8,17 (m,
1-metyl-1H- 2H), 7,9 - 7,58 (m, 1H),
FF pyrazol-4- 7,39 - 7,36 (m, 1H),
0.0 yDsulfonyl)dif 6,74 (t, J = 53,1 Hz,
Q_;S" N | lometyl)-N- 100 |29 4942 1H), 4,79 - 4,72 (m,
| (2-(1- 1H), 4,29 - 425 (m,
hydroxyetyl)p 2&1), j,?.’v (s3,£)H)2, ?,304
yridin-4- - 2,74 (m, 3H), 2,13 -
yl)piperidin- 2,08 (m, 2H), 1,69 -
1-carboxamit 1,55 (m, 2H), 1,42 (d, J
= 6,6 Hz, 3H)
IH NMR (300 MHz,
4-(((3- Axetonitril-d3) 6 ppm
(diflometyl)- 8,69 (s, 1H), 8,18 - 8,14
1-metyl-1H- (m,2H), 7,77 - 7,76 (m,
pyrazol-4- 1H), 7,67 - 7,64 (m,
HO . ,(Q(F yl)sulfonyl)dif 1H), 6,88 (t, J = 56,1
7\_H oS A\, | lometyl)-N- 101 20 480 Hz, 1H), 4,70 (s, 2H),
= NWOrNC>7<F L' 2 417 - 414 (m, 2H),
' fhydroxymety ?,882%)3;1)7,62,9226-92(,86
)pyridin-4- m, ,2,76-2,69 (m,
yl)piperidin- 1H), 2,02 - 1,99 (m,
1-carboxamit 2H), 1,60 - 1,49 (m,
2H)
IH NMR (400 MHz,
DMSO0-d6) 6 ppm 9,64
4-(2-((4- (s, 1H), 8,61 (d,J=1,5
xyanophenyl) Hz, 1H), 8,12 (d, J =
0us sulfonyl)prop 8,7 Hz, 2H), 7,99 (d, J
o °>\_Nc>7i O =l an-2-yl)-N- | 102 [3,26 | 403 = 8,7 Hz, 2H), 6,72 (s,
el (isoxazol-3- 1H), 4,19 - 4,14 (m,
yl)piperidin- 2H), 2,72 - 2,64 (m,
1-carboxamit 2H), 1,94 - 1,85 (m,
3H), 1,32 - 124 (m,
2H), 1,12 (s, 6H)
IH NMR (400 MHz,
4-(2-((3-clo- CD30D) & ppm 9,30
1-metyl-1H- (brs, 1H), 9,12 (d, J =
o cl pyrazol-4- 6,8 Hz, 1H), 8,38 - 8,36
Osg_ (SN | yl)sulfonyl)pr (m, 1H), 8,23 (s, 1H),
o) s—tl y yLp _
O NN opan-2-yD)-N- | 103|127 711435 - 431 (m, 2m),
N\N}“” (pyridazin-4- 3,94 (s, 3H), 3,04 -2,97
yl)piperidin- (m, 2H), 2,20 - 2,17 (m,

1-carboxamit

3H), 1,58 - 1,49 (m,
2H), 1,34 (s, 6H)
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1H NMR (400 MHez,

N-(6- CDCI3) & ppm 9,19 (s,
flopyridin-3- 1H), 8,39 (d, J=7.,83
yD)-4-(2-((6- Hz, 1H), 8,11 (br, s,,
(triflometyl)p 2H), 7,95 (d, J=8,31
Q;ﬁ / CF,| yridin-3- 104 | 4,7 475 Hz, 1H), 6,94 (br, s,
F / \ yl)sulfonyl)pr 1H), 4,23 - 4,20 (m,
opan-2- 2H), 3,11 - 3,00 (m,
yl)pi%eridin- 2H), 2,38 - 2,33 (m,
1-carboxamit 1H), 2,20 - 2,18 (m,
2H), 1,31 - 1,28 (s, 8H)
1H NMR (400 MHz,
4-(2-((3- CD30D) 6 ppm 7,98-
(diflometyl)- 8,15 (m, 1H), 7,39-
1-metyl-1H- 7,51 (m, 2H), 7,13 (s,
. 0.0 \N‘N pyrazol-5- 1H), 6,83 (t,J=56,0 Hz,
v | yl)sulfonyl)pr 1H), 4,26-439 (m,
V) H>_ N %F opan-2-yl)N- | 105 [ 17261460 o 4 20 (s, 3H), 2,87-
. (2-flopyridin- 3,06 (m, 2H), 2,21-
4- 2,37 (m, 1H), 2,04-
yl)piperidin- 2,18 (m, 2H), 1,43-
1-carboxamit 1,66 (m, 2H), 1,34 (s,
6H)

1H NMR (400 MHz,
CD30D) 6 ppm 8,05-
?di(flo(getyl)_ $13 (m, 1H), 7.83-
1-metyl-1H- 7,91 (m, 1H), 7,01 (s,
pyrazol-5- 1H), 6,88-6,95 (m,
\ Dsulfonyl)pr 1H), 6,72 (t, J=56,00
o 0f Ly S 1y)13 106 |17,26 |460 | Hz, 1H),4,12-4.23 (m,
F‘(/i\>—>_ /L—_>—]< \ \]/F (g-ﬂopy};idin- 2H), 4,09 (s, 3H), 2,74-
N= H Flae 2,88 (m, 2H), 2,10-
Ipiperidin- 2,23 (m, 1H), 1,93-
}ll—cI;rIl))oxamit 2,03 (m, 2H), 1,34-
1,51 (m, 2H), 1,23 (s,

6H) _
1H NMR (400 MHz,
4-(2-((3- CD30D) & ppm 9,01
(diflometyl)- (s, 1H), 8,34-8,43 (m,
1-metyl-1H- 1H), 7,76-7,85 (m,
pyrazol-5- 1H), 7,08-7,16 (m,
\ yl)sulfonyl)pr 1H), 6,82 (t, J=56,00
O N opan-2-yl)-N- | 107 17,26 | 456 Hz, 1H), 4,27-4,39 (m,

Pl (6-
metylpyridin-
3-
yl)piperidin-
1-carboxamit

2H), 4,20 (s, 3H), 2,90-
3,03 (m, 2H), 2,72 (s,
3H), 223236 (m,
1H), 2,07-2,17 (m,
2H), 147-1,64 (m,
2H), 1,35 (s, 6H)
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4-(2-((3-
(diflometyl)-
1-metyl-1H-
o \SO \N\IN pyra:izl-S -

N \ yDsulfonyl)pr | 108
O\\ N%NQ%{/\/F opan-2-yl)-N-
(isoxazol-3-
yD)piperidin-
1-carboxamit

17, 26

432

IH NMR (400 MHz,
DMSO-d6) 6 ppm 9,74
(s, 1H), 8,67 (s, 1H),
7,24 (s, 1H), 7,18 (t,J =
53,0 Hz, 1H), 6,78 (s,
1H), 4,17-427 (i,
2H), 4,13 (s, 3H), 2,69-
2,85 (m, 2H), 2,05-
2,18 (m, 1H), 1,84-
1,96 (m, 2H), 1,27-
1,44 (m, 2H), 1,24 (s,
6H)

4-(2-((4-
xyanophenyl)
0.0 sulfonyl)prop
o ¥ a2 DN | 109
>\‘NC>7§ flopyridin-3-
yl)piperidin-
1-carboxamit

3,26

431

1H NMR (400 MHz,
CLOROFORM-d) &
ppm 8,06 (br, s,, 2H),
7,93 (d, J=8,07 Hz,
2H), 7,81 (d, J=8,07
Hz, 2H), 6,81-6,95 (m,
2H), 4,12 (d, J=13,20
Hz, 2H), 2,89 (i,
J=12,65 Hz, 2H), 2,21
(t, J=11,80 Hz, 1H),
2,07 (d, J=12,96 Hz,
2H), 1,44 (d, J=12,10
Hz, 2H), 1,16 (s, 6H)

4-(2-((1-
metyl-3-
(triflometyl)-
F _ | 1H-pyrazol-4-

F
0 0\\870 " yD)sulfonyl)pr 110
N= \>—N | °N | opan-2-yl)-N-
H'{J}NH N | (1H-pyrazol-
4-
yl)piperidin-
1-carboxamit

26

449

1H NMR (400 MHz,
AXETONITRIL-d3) d
ppm 8,13 (s, 1 H) 7,62
(s, 2 H) 7,19 (br, s,, 1
H) 4,11 (d,J=13,33 Hz,
2 H) 3,97 (s, 3 H) 2,81
(t, J=12,84 Hz, 2 H)
2,14 (t, J=11,98 Hz, 1
H) 1,99 - 2,05 (m, 2 H)
1,39 (qd, J=12,49, 3,36
Hz, 2 H) 1,27 (s, 6 H)

N-(6-
flopyridin-3-
yD-4-(2-((1-

RS p| metyl-3-
0 .
0 Osg (triflometyD)- | |
. ‘(/—__\>_N>':_N | ;,N 1H-pyrazol-4-

N= \ | yDsulfonyl)pr
opan-2-
yl)piperidin-
1-carboxamit

26

478

1H NMR (400 MHz,
AXETONITRIL-d3) d

ppm 8,21 (br, s,, 1 H)

8,13 (s, 1 H) 7,99 (t,
J=8,07 Hz, 1 H) 7,37
(br, s,, 1 H) 6,95 (dd,
J=8,80, 2,69Hz, 1 H)
4,17 (d, J=13,45 Hz, 2
H) 3,98 (s, 3 H) 2,86 (t,
J=12,90 Hz, 2 H) 2,18
(t, J=11,98 Hz, 1 H)
2,04 (d, J=12,96 Hz, 2
H) 1,44 (qd, J=12,55,
3,30 Hz, 2 H) 1,29 (s, 6
H) |
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1H NMR (300 Miz,
DMSO-d6) & ppm 9,65
(s, 1H), 8,61 (s, 1H),

i'(j‘r;g(i;en ) 8,25 - 821 (m, 2H),
2 SZIfonI;II)per 8,13 - 8,10 (m, 1H),
o N a2y N-  |112 [3,26  |403,1 | P87 - 781 (m, 1D,
v S : 3 6,72 d, J = 1,5 Hz,
oN_ ~ (isoxazol-3- 1H), 4,19 - 4,15 (m,
= yDpiperidin- 2H), 2,73 - 2,65 (m
1-carboxamit 2H), 2.00 - 1.86 (m,
3H), 1,33 - 1,22 (m,
2H), 1,13 (s, 6H)
1H NMR (300 MHz,
DMSO0-d6) & ppm 9,70
P ) (br s, 1H), 9,17 (d, J =
N-(isoxazol 1,2 Hz, 1H), 8,65 (d, J
3-yD)-4-(2-((6- =15 Hz, 1H), 8,57 -
o og g, | tiflomenp 8,53 (m, 1H), 8,22 (d, J
S Y \ /|7 113 |26 447 = 8,4 Hz, 1H), 6,77 (d,
T yDsulfonyhpr J=1,8 Hz, 1H), 4,24 -
opan-2- 420 (m, 2H), 2,80 -
yDpiperidin- 2,71 (m, 2H), 2,08 -
1-carboxamit 1’92 (m’ 3H)’ 1’ 40 -
127 (m, 2H), 1,22 (5,
6H)
1H NMR (400 Mz,
CDCI3) & ppm 8,03
M Gr, 5., 1), 7,18 G,
s 1H), 6,89 (d, J=8,31
o\ sly)r; \fomyypr Hz, 1H), 6,64 (s, 1H),
Ogll =N _ :
0 e 411 (d, J=13,08 Iiz,
- %NQ—#J\/%. opan-2-y)-N- | 114 | 19,26 | 444 2D, 4.05 G, 35D, 2,60,
O (6-flopyridin- 295 (m, 2H), 2.16-
S 229 (m, 1H), 1,99-
yDpiperidin- 212 (m, 2H), 136-
1-carboxamit 153 (m, 2H), 1,23 (s,
6H)
1H NMR (400 Mz,
CDCI3) & ppm 7,89-
fgei(ifl}‘l’ 8,01 (m, 1H), 749-
razgl-S- 7,59 (m, 1H), 7,38-
02 Ny %Smfonyl)pr 748 (m, 1H), 7,18 (s,
Q S 1 -
N%MC[ opan-2-y)-N- | 115 | 19,26 |444 | 1664 1D, 411

(2-flopyridin-
4-
yl)piperidin-
1-carboxamit

4,47 (m, 2H), 4,03 (s,
3H), 2,89 (t, J=12,65
Hz, 2H), 2,17-2,32 (m,
1H), 2,05 (d, J=12,84
Hz, 2H), 1,34-1,54 (m,
2H), 1,22 (s, 6H)
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1H NMR (400 MHz,
CD30D) 6 ppm 8,31

4-(2~((3- (s, 1 H), 7,96 (d, J=5,62
(diflometyl)- Hz, 1 H), 7,31 (d,
o F 1-metyl-1H- J=5,62 Hz, 1 H), 7,27
oD pyrazol-4- (s, 1H), 7,07 (t, J=54
0 N (SN | yDsulfonyl)pr Hz, 1 H) 428 (d,
NC\>_N>\-—NC>7< NN opan-2-yD)-N- | 1160|2126 14T g3 45 1z, 2 1) 4,04
=/ H (2-flopyridin- (s,3H) 2,92 (t,]=12,84
F 4- Hz, 2 H) 221 (4,
yl)piperidin- J=12,10 Hz, 1 H) 2,12
1-carboxamit (d, J=13 Hz, 2 H) 1,40
- 1,61 (m, 2 H) 1,31 (s,
6 H) |
1H NMR (400 MHz,
4-(2-(G- MeOH-d4) 8 ppm 8,32
(diflometyl)-
L-metyl. IEL. (s, 1 H), 8,20 (s, 1 T,
e f | pyrazol4- 7,92 - 8,06 (m, 1 H),
0 1)sulfonyl)pr 6,91 - 7,26 (m, 2 H),
o NI 1y)1£)1 117 21,27 |460 | 427 (br d, J = 1320
H//}NMQ% N (é’ . Hz, 2 H), 4,04 (s, 3 H),
N=/ s Py 2,91 (brt,J=12,90 Hz,
Dpiperidin- 2 H), 2,06 - 2,27 (m, 3
?-cir%oxémit H), 1,42 - 1,58 (m, 2
H), 1,25 - 1,38 (m, 7.H)
1H NMR (400 MHz,
CD30D) & ppm 8,62
(s, 1H), 8,29 (s, 1H),
?&%‘O(Sétyl)_ 8,18 (d, J=4,65 Hz,
F 1-metyl-1H- 1H),  7,90-7.98  (m,
\ oyrazald- 1H), 735745 (m,
a Nﬁ%g\ yl)sulgonfrl)lsr 118 |21,26 |442 11{?1}71)034?1 i;;&
i opan-2-y)-N- 2H), 4,01 (s, 3H), 2,83-
N (Ifyr.l m.'d.' 2,95 (m, 2H), 2,13-
i, 220 (o . 208
2,13 (m, 2H), 1,40-
1,58 (m, 2H), 1,29 (s,
GH)
1H NMR (400 MHz,
CD30D) 6 ppm 8,37-
8,43 (m, 1H), 8,03-
géﬁh(e(r?yl)sulf 8,09 (m, 1H), 7.82-
op. S | G 0 T
R o) s vN_N-(5- o) > > > >TO™
- Dpiperidin. 431 (m, 2H), 2,82
?-cir%oxamit 2,95 (m, 2H), 2,04-
222 (m, 3H), 141-

1,58 (m, 2H), 1,26 (s,

6H)

-121-
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4-(2-((1-
metyl-3-
(triflometyl)-
1H-pyrazol-4-
yDsulfonyl)pr
opan-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

120

26

461

1H NMR (400 MHz,
AXETONITRIL-d3) §
ppm 9,17 (s, 1 H) 8,78
-8,96 (m, 2 H) 8,17 (d,
J=6,72 Hz, 1 H) 8,02
s, 1 H) 413 (@,
J=13,69 Hz, 2 H) 3,86
(s,3 H) 2,84 (t, J=12,65
Hz, 2 H) 2,11 (
J=11,98 Hz, 1 H) 1,98
(d, J=12,84 Hz, 2 H)
1,30 - 1,43 (m, 2 H)
1,18 (s, 6 H)

4-(2-((3-
flophenyl)sulf
onyl)propan-
2-yl)-N-(6-
metylpyridazi
n-3-
yl)piperidin-
1-carboxamit

121

5,26

421

1H NMR (400 MHz,
DMSO-d6) & ppm
10,62 (br s, 1 H), 8,34
(d, J =9,29 Hz, 1 H),
7,95 (d,J =929 Hz, 1
H), 7,51 - 7,78 (m, 4
H), 4,22 (brd,J=13,20
Hz, 2 H), 2,76 (brt,J =
12,53 Hz, 2 H), 2,59 (s,
2 H), 2,56 - 2,64 (m, ]
H), 1,83 - 2,06 (m, 3
H), 1,24 - 1,40 (m, 2
H), 1,11 (s, 6 H)

4-(2-((3-
(diflometyl)-
1-metyl-1H-
pyrazol-5-
yl)sulfonyl)pr
opan-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

122

21,26

443,1

1H NMR (400 MHz,
CD30D) & ppm 9,20
(d, J = 2,4 Hz, 1H),
8,83 (d J = 6,0 Hz,
1H), 7,84 - 7,81 (m,
1H), 7,07 (s, 1H), 6,77
(t, J = 54,6 Hz, 1H),
4,29 - 424 (m, 2H),
4,15 (s, 3H), 2,96 - 2,87
(m, 2H), 2,28 - 2,20 (m,
1H), 2,09 - 2,05 (m,
2H), 1,56 - 1,44 (m,
2H), 1,29 (s, 6H)

N-(6-
flopyridin-3-
yD-4-2-((1-
metyl-3-
(triflometyl)-
r| 1H-pyrazol-5-
F| yl)sulfonyl)pr
opan-2-
yl)piperidin-
1-carboxamit

123

18, 26

478

1H NMR (400 MHz,
DMSO-d6) & ppm 8,78
(s, 1H), 821 (s, 1H),
7,97 (t, =75 Hz, 1H),
7,51 (s, 1H), 4,17 d, J
= 13,1 Hx, 2), 4,11 (s,
3H), 2,73 (t, ] = 12,5
Hz, 2H), 2,07 (1, J =
11,9 Hz, 1H), 1,86 (d,J
= 12,4 Hz, 2H), 1,33
(m, 2H), 1,20 (s, 6H)

-122-
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1H NMR (400 MHz,
DMSO0-d6) & ppm 8,56
(s, 1H), 8,28 (s, 1H),

N-(6- 8,04 (t. J=7,6 Hz, 1H),
flopyridin-3- 772 d, J = 12 Hz
o\ yl)'tﬁ(ﬁ(l(l' 1H), 7,06 (dd, T1 = 8.8
2 “ECH pyraols. | 124|426 |40 | T2 12730 M2 1,
i @N>\—NC>7< pﬁsulfon bor ’ 6.96 (s, 1H), 4,23 (d, J
N=/ H Y X yop = 13,2 Hz, 2H), 4,08 (s,
opan-2- 3H), 2,78 (t, J = 12,6
yDpiperidin- Hz, 2H), 2,09 (t, J =
1-carboxgmit 11.9 Hz, 1H), 1,91 (d, J
= 12,6 Hz, 2H), 1,35

(m, 2H), 1,22 (s, 6H)
1H NMR (400 MHz,
4-(2-((3- DMSO-d6) 8 ppm 9,53
flophenyl)sulf (s, 1H), 8,92 (s, 1H),
o F| onyl)propan- 8,26 (s, 1H), 7,76 -
o Oy @ 2-yD)-N-(5- 7,65 (m, 4H), 4,25 (d, J
N S K metylpyrazin- | 12> | > 20 |1 121310y 21), 2,75
N=/H 2- J = 12,8 Hz, 2H), 2,43
yl)piperidin- (s, 3H), 2,04 — 1,91 (m,
1-carboxamit 3H), 1,33 (m, 2H), 1,17
(s, 6H) |
1H NMR (400 MHz,
N-(isoxazol- DMSO-d6): 9,75 (s,
3-y1)-4-(2-((1- 1H), 8,67 (s, 1H), 7,57
metyl-3- (s, 1H), 6,78 (s, 1H),
00 Ney | (triflometyl)- 423 (d, J = 13,2 Hz,
SV SN f| 1H-pyrazol-5- | 126 | 18,26 | 450 2H), 4,17 (s, 3H), 2,78
)—NH e | yDsulfonyl)pr (t, J = 12,4 Hz, 2H),
opan-2- 2,12 (t, ] = 12,0 Hz,
yl)piperidin- 1H), 1,90 (d, J = 12,8
1-carboxamit Hz, 2H), 1,34 (m, 2H),

1,25 (s, 6H)

1H NMR (400 MHz,
N-(2- MeOH-d4) & ppm 8,08
flopyridin-4- (brd,J=5,99 Hz, 1 H),
y1)-4-(2-((1- 742 - 7,55 (m, 2 H),
) 0.0 \N\N metyl-3- 7,30 (s, 1 H), 4,32 (br
S\ (triflometyl)- d, J =13,20 Hz, 2 H),
a H>\_ NQﬁKFF 1H-pyrazol-s- | 127 [ 1826 1478 ) yoa (s, 31),2,97 (brt,
- 7| yDsulfonyl)pr J=12,78 Hz, 2 H), 2,30
opan-2- (brt, J = 11,86 Hz, 1
yDpiperidin- H),2,12 (brd, J=12,84
1-carboxamit Hz, 2 H), 1,46 - 1,64

(m, 2 H), 1,35 (s, 6 H)
N-(isoxazol- 1H NMR (400 MHz,
) 0g Noy | 3YD-4-2-((1- DMSO0-d6) & ppm 9,66
N WY —J | metyl-1H- 128 |4,26 |382 (s, 1 H), 8,60 (s, 1 H),
>—NH pyrazol-5- 7,65 (d, J=1,96 Hz, 1
yl)sulfonyl)pr H), 6,88 (d, J = 1,83

-123-
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opan-2- Hz, 1 H), 6,70 (s, 1 H),
yl)piperidin- 4,16 (br d, J = 13,33
1-carboxamit Hz, 2 H), 4,00 (s, 3 H),
2,69 (brt, J=12,65 Hz,
2 H), 2,01 (brt, J =
11,92 Hz, 1 H), 1,83
(br d, J = 12,59 Hz, 2
H), 1,20 - 1,37 (m, 2
H), 1,14 (s, 6 H)
1H NMR (400 MHz,
DMSO0-d6) & ppm 9,65
‘l‘gegﬁlg (s, 1 H), 8,59 (s, 1 H),
s 7,07 (s, 1 H), 6,70 (s, 1
00 e ply)sulfon Dpr H), 4,15 (brd, J=13,20
Sy S|P (129 | 15,26 416 | Hz, 2 H),3,97 (5,3 H),
o alf opan-2-y1) 2,70 (brt,J = 12,53 Hz,
(isoxazol-3-
xazol- 2 H), 1,97 - 2,11 (m, 2
yDpiperidin- H), 1,82 (brd, J = 12,47
1-carboxamit Hz 2 H), 120 - 134
(m, 2 H), 1,17 (s, 7 H)
1H NMR (400 MHz,
MeOH-d4) & ppm 8,93
(d, J =220 Hz, 1 H),
fngyf(; 831 (dd, J = 8,80, 2,32
GibometyD)- Hz, 1 H), 7,73 (d, J =
Fepyraral.5- 8,80 Hz, 1 H), 7,22 (s,
yDsulfonyl)pr B I(Br o o
] 0 \{“\IN E)é)_an-}yl)-N- 130 |26 474 ? 1;{)6’5 é>9% H()br? 6&
F . qe =la, Z, 2 H), 2,04
A@NE—NQ%WF gnetylpyrldm- (s, 3 H), 222 (br t, J =
" TDpiperidin- 12,04 Hz, 1 H), 2,05
s (br d, J = 12,84 Hz, 2
H), 1,48 (qd, J = 12,57,
3,61 Hz, 2 H), 1,27 (s,
6 H) |
I1H NMR (400 MHz,
CD30D) & ppm 9,02
4-(2-((3- (s, 1H), 8,24-833 (m,
¢ | flophenyl)sulf 1H), 8§,12-8,18 (m,
0«8@ onyl)propan- 1H), 7,59-7,78 (m,
Q s 2-y1)-N- 131 |5.26 407 |3H), 7,44-7,58 (m,
)i O+~ (pyrazin-2- 1H), 420-439 (m,
=N yl)piperidin- 2H), 2,81-2,98 (m,
1-carboxamit 2H), 2,02-2,22 (m,
3H), 1,40-1,60 (m,
2H), 127 (s, 6H)
R PEGR(EE 1H NMR (400 MHz,
5 o“s”g@ flophenyl)sulf CD30D) & ppm 8,88
onyl)propan- | 132 5,26 407 (s, 1H), 8,76 (s, 1H),
</N:\>—N>H_NC>—# 2-y1)-N- 7,59-778 (m, SH),
N= (pyrimidin-5- 7.46-7,58 (m, 1H),

-124-
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21),

yl)piperidin- 4,18-4,32 (m,
1-carboxamit 2,83-2,97 (m, 2H),
2,02224 (m, 31,
1.42-1,57 (m, 2H),
1,27 (s, 6H)
1H NMR (400 MHz,
CD30D) & ppm 8,60-
8,66 (m, 1H), 8,15-
4-(2-((3- 821 (m, 1H), 7,91
¢ | flophenyl)sulf 8,01 (m, 1H), 7,60-
o, 0 onyl)propan- 7,79 (m, 3H), 7.47-
R S‘@ 2-yl)-N- 133 [5,26 | 406 7,59 (m, 1H), 7,36-
(/}NH (pyridin-3- 746 (m, 1H), 421-
N= yl)piperidin- 432 (m, 2H), 2,79-
1-carboxamit 2,96 (m, 2H), 2,03-
2,22 (m, 3H), 1,39-
1,58 (m, 2H), 1,27 (s,
GH)
1H NMR (400 MHz,
MeOH-d4)  ppm 8,01
N-2- (brd,J=6,24 Hz, 1 H),
Hopyridin-d- 7,54 (d, T = 1,96 Hz, 1
H), 7,40 - 7,50 (m, 2
\ | YD-4-C-(- H). 6.80 (d, J = 1,96
9 0 My | metyl-1H- Hz, 1H),421 (brd, J =
NQH%NQ% pilraZ1¥1-5-1 134 |26 410 1220 L, 210, 4,04 (6,
a g)zr‘i_z?ny pr 3 H), 2,85 (brt, J =
g i 12,78 Hz, 2 H), 2,11 -
T it 2,22 (m, 1 H), 2,00 (br
d, J = 13,08 Hz, 2 H),
1,37 - 1,55 (m, 2 H),
120(s,6H)
1H NMR (400 MHz,
MeOH-d4) & ppm 9,02
(d, J = 2,20 Hz, 1 H),
8,41 (dd, J1 = 8,93, 12
4-2-((1- =232 Hz, 1 H), 7,81
metyl-1H- (d, J =893 Hz, 1 H),
pyrazol-5- 7,66 (d, J =2,08 Hz, 1
0.0 \N yl)sulfonyl)pr H), 6,92 (d, J = 1,96
o W& NN | opan-2-y1)-N- Hz, 1 H), 4,34 (brd, ] =
_(/}NM'D%M (6- 135126 40611345 Hz, 2 1), 4,16 G5,
n="H metylpyridin- 3 H), 2,96 (br t, J =
3- 12,84 Hz, 2 H), 2,73 (s,
yl)piperidin- 3 H), 2,27 (br t, J =

1-carboxamit

12,10 Hz, 1 H), 2,12
(br d, J = 13,08 Hz, 2
H), 1,54 (qd, J1 =
12,70, J2 = 3,85 Hz, 2
H), 1,28 (m, 6 H)

-125-
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IH NMR (400 MHz,
MeOH-d4) & ppm 9,02
(d, J = 2,20 Hz, 1 H),
8,41 (dd, J1 = 8,93, J2
= 2,32 Hz, 1 H), 7,81

4-(2-((3- (d, J = 8,93 Hz, 1 H),
flophenyl)sulf 7,66 (d,J =2,08 Hz, 1
r | onyl)propan- H), 6,92 (d, J = 1,96
N 2-yD)-N-(1- R Hz, 1 H), 4,34 (brd,J =
RO Y SO metyl-1H- | 150|326 1409 1345 H o H), 4,16,
"\)‘ﬁ pyrazol-5- 3 H), 2,96 (br t, J =
yl)piperidin- 12,84 Hz, 2 H), 2,73 (s,
1-carboxamit 3 H), 227 (br t, J =
12,10 Hz, 1 H), 2,12
(br d, J = 13,08 Hz, 2
H), 1,54 (qd, J1
=12,70,J2=3,85Hz, 2
H), 1,28 - 1,37 (m, 6 H)
1H NMR (400 MHz,
CD30D). 6 ppm 9,23
fng‘yf(; @ J = 15 Hz, 1H),
(triflometyl)- 8,86 (d, J = 4’5..HZ’
- \N\N 1H-pyrazol-5- }E& 77’22?77 (- 171;?)3 4(?1’
0 SS— I F > 1,27 (s, > 4,

N@NZ—ND#J\\/#F Zl);glgonly)l)f\;]r 137 |26 46LL | e i a0 Gs
N= A f y A 3H), 2,98 - 2,92 (m,
(fl’yr.l az.lél.' - 2H), 2,31 - 2,24 (m,
it ) 211 -2 o
2H), 1,58 - 1,48 (m,

2H), 1,33 (s, 6H)
1H NMR (400 MHz,
4-(2-((3- DMSO0-d6) 6 ppm 9,20
flophenyl)sulf (brs, 1 H), 7,55 - 7,84
onyl)propan- (m,5H),4,21 (brd,J=
N 2-yl)-N-(1- 12,84 Hz, 2 H), 3,73 (s.
NN EE—N SO metyl-1H- | B8 [3260 1409 Ty 068 (br t, T =
pyrazol-3- 12,41 Hz, 2 H), 1,83 -
yl)piperidin- 2,06 (m, 3 H), 1,22 -
1-carboxamit 1,38 (m, 2 H), 1,17 (s,

6 H)

1H NMR (400 MHz,
4-(2-((3- DMSO0-d6) 6 ppm 7,53
flophenyl)sulf - 7,74 (m, 5 H), 7,34 (s,
F | onyl)propan- 1 H), 4,08 (br d, J =
09 2-y1)-N-(1- 13,20 Hz, 2 H), 3,70 (s,
\I:\>_::>—NC>—7<SO metyl-10- | 32 [326 1409 3Ty o61 (brt, T =
<~ N pyrazol-4- 12,23 Hz, 2 H), 1,78 -
yl)piperidin- 1,99 (m, 3 H), 1,22 (qd,

1-carboxamit

J1 =12,37,J2 = 3,24

-126-

Hz, 2 H), 1,11 (s, 6 H)
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1H NMR (300 Mz,
DMSO-d6) & ppm 9,96
(br's, 1H), 9,29 (d, J =
i‘ﬁeﬁi’lg 2,4 Hz, 1H), 9,08 (d, J
o) pyrazol-5- ;06’6(}12’1}%1)’7%’26('
oo’ NN ,03 (m, s /s s,
n ‘S‘ﬁ\/'km yl)s‘”gonlyl)f\’f 140 | 15,26 |4289 |1H), 425 - 421 (m,
Vi opar-y o 2H), 4,05 (s, 3H), 2,94
N= (pyridazin-4- ~2.86 (m, 2H), 2,19 -
yDpiperidin- 2,11 (m, 1H), 2,07 -
1-carboxamit 1,98 (m’ 2H), 1’ 45 -
1,34 (m, 2H), 1,25 (s,
6H)
1H NMR (400 Mz,
4-(2-((3- DMSO-d6) § ppm 8,82
flophenyl)sulf - 8,90 (m, 2 H), 7,53 -
5 F| onyl)propan- 7,77 (m, 5 H), 4,17 (br
o oy O 2-y1)-N-(2- d, J = 13,08 Hz, 2 H),
{0 M metylpyrimidi | 00 |22 #2091 (o, 1= 12,41 Hy,
= n-5- 2 H),2,52 (s, 3 H), 1,83
yl)piperidin- - 2,03 (m, 3 H), 1,22 -
1-carboxamit 1,38 (m, 2 H), 1,12 (s,
6 H)
1H NMR (400 Mz,
4-Q2-((3- DMSO-d6) & ppm 9,50
flophenyl)sulf (s, 1 H), 7,50 - 7,77 (m,
o F| onyl)propan- 4H),6,40 (s, 1 H), 4,13
o N _@ 2-y1)-N-(5- (br d, J = 13,20 Hz, 2
o SN K metylisoxazol | 122 |27 [0y 264 (brt, 7=12,53
poa 3 Hz, 2 H), 2,26 (s, 3 H),
yl)piperidin- 1,77 - 2,01 (m, 3 H),
1-carboxamit 1,15 - 1,36 (m, 2 H),
1,10 (s, 6 H) - |
| 1H NMR (400 Mz,
o, DMSO0-d6) 3 9,06 (s, |
LmetyLTH. H), 8,89 (s, 2 H), 8,56
s, 1H), 7,12 (1, T =
RF | pyrazol-4- 52,0 Hz, 1H), 4,23 (br
OQP%N yDsulfonyDpr d, J = 13,20 Hz, 2 H),
_</'\':\>‘§>\_N/\:>7<S NN E)%o-an-}yl)-N- 143 21,26 | 457 399 (s, 3 H), 2,73 -
/N o 2,89 (m, 2 H), 2,58 (s,
metylpyrimidi 3 H), 2,03 - 2,13 (m, 1
n->- 1), 1,96 (brd, J = 12,47
yDpiperidin- Hz, 2 H), 127 - 1,45
1-carboxamit (m. 2 H), 1,20 (s, 6 H)
4-2-((3- 1H NMR (400 MHz,
r. ¢ | (diflometyl)- DMSO-d6) 6 ppm 9,57
. O%“ 1-metyl-1H- 6 6 (s, 1 H), 8,55 (s, 1 H),
0 & (SN | pyrazol-4- 144 |21,26 |44 711 (¢ J = 65,0 Hz,
)o;“\%@\'“o# NN Csulfonylpr 1H), 7.29 (m, 1 H),
= H opan-2-yl)-N- 6,47 (s, 1 H), 4,20 (br
(5-

-127-

d, J = 13,20 Hz, 2 H),
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metylisoxazol
-3-
yl)piperidin-
1-carboxamit

3,98 (s, 3 H), 2,72 (brt,

J=12,41Hz,2 H), 2,33

(s, 3 H), 2,02 (brt,J=

11,80 Hz, 1 H), 1,91
(br d, J = 12,10 Hz, 2

H), 1,25 - 1,38 (m, 2

H), 1,18 (s, 6 H)

4-(2-((3-
(diflometyl)-
1-metyl-1H-
pyrazol-4-
yl)sulfonyl)pr
opan-2-yl)-N-
(1,3,4-
oxadiazol-2-
yl)piperidin-
1-carboxamit

145

21,26

433

1H NMR (400 Mz,
CD30D) & ppm 8,47
8,71 (m, 1H), 8,29 (s,
1H), 7,04 (t, J=56,00
Hz, 1H), 4,16-4,41 (m,
2H), 4,01 (s, 3H), 2,75-
3,00 (m, 2H), 2,01
2,23 (m, 3H), 137-
1,54 (m, 2H), 1,28 (s,
GH)

4-(2-((3-
flophenyl)sulf
onyl)propan-
2-yD)-N-(1H- | 146
pyrazol-4-
yl)piperidin-
1-carboxamit

5,26

395

1H NMR (400 MHz,
DMSO-d6) 6 ppm 8,46

(s, 1 H), 7,56 - 7,73 (m,

4H), 7,53 (s,2 H), 4,07
(br d, J = 13,33 Hz, 2
H), 2,61 (brt, J=12,17
Hz, 2 H), 1,77 - 2,01
(m, 3 H), 1,15 - 1,31
(m, 2 H), 1,11 (s, 6 H)

4-(2-((3-
flophenyl)sulf
onyl)propan-
2-y)-N-(1H- | 147
pyrazol-3-
yl)piperidin-
1-carboxamit

395

1H NMR (400 MHz,
MeOH-d4) § ppm 7,94
(brs, 1 H), 7,40 - 7,69
(m, 4 H), 6,21 (brs, 1
H), 4,18 (brd,J=12,59
Hz,2 H), 2,82 (brt,J =
12,53 Hz, 2 H), 1,96 -
2,16 (m, 3 H), 1,40 (q,
J=10,88Hz,2 H), 1,17
(s, 6 H)

4-(2-((1-
metyl-1H-
imidazol-5-
yl)sulfonyl)pr
opan-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

148

4,26

393

1H NMR (400 MHz,
AXETONITRIL-d3) d
ppm 9,28 (d, J=2,69
Hz, 1 H) 8,96 (d,
J=6,97 Hz, 1 H) 8,40
(br, s,, 1 H) 8,34 (dd,
J=6,97, 2,81 Hz, 1H)
791 (br, s,, 1 H) 4,26
(d, J=12,23 Hz, 2 H)
3,96 (s, 3 H) 2,98 (t,
J=12,35 Hz, 2 H) 2,24
(tt, J=12,03, 3,07 Hz, 1
H) 2,08 (d, J=13,20 Hz,
2 H) 1,52 (qd, J=12,70,
3,73 Hz,2H) 1,32 (s, 6
H)

-128-
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1H NMR (400 MHz,

4-(2-((3- CD30D) & ppm 8,43
(diflometyl)- (s, 1H), 8,29 (s, 1H),
£ ¢ | l-metyl-1H- 7,05 (t, J=56,00 Hz,
pyrazol-4- 1H), 6,73 (s, 1H), 4,22
Of /SN yDsulfonyl)pr | 149 21,26 |432 (br, s,, 2H), 4,01 (s
O, \\S’ | s s 3y & D s >
o >N )M opan-2-yD)N- 3, 2,80-2,96 (m,
=/ H (isoxazol-3- 3H), 2,12-2,24 (m,
yl)piperidin- 1H), 2,02-2,11 (m,
1-carboxamit 2H), 1,38-1,54 (m,
2H), 1,28 (s, 6H)
1H NMR (400 MHz,
MeOH-d4) 6 ppm 8,36
o (br's, 1 H), 7,58 - 7,67
?1(21((3 el (m, 2 H), 7,50 - 7.56
Flomrpny su (m, 1 H), 7,38 - 7,49
3 O\\S’?@ g?yyl))%?pan_ 150 |5.26 |393 |G 1D, 665(s 11,
o-N N . ’ 4,15 (br d, J = 13,33
~/ N (isoxazol-3- Hz, 2 H), 2,77 (brt, ] =
yDpiperidin- 12,59 Hz, 2 H), 1,93 -
1-carboxamit 2.11 (m, 3 H), 137 (qd,
J1 =12,51, J2 = 2,93
Hz, 2 H), 1,16 (s, 6 H)
1H NMR (400- MHz,
MeOH-d4) § ppm 8,10
o (dd, J1 = 6,30, 12 =
g(zh(@ ¢ 1,16 Hz, 1 H), 7,69 -
o F Opl)enyl)sul 7.78 (m, 2 H), 7,63 -
oNy onyl)propan- ’ ’ >
0 s—@ 7,67 (m, 1 H), 7,46 -
N//j\>—N>_ R 2yD-N-2- 1151 15,26 1424 | osg 1 "3 H), 4,30 (br
= ﬂgpiyrécr‘ilgi'ﬁ_' d, T = 13,57 Hz, 2 H),
y p% . 2,94 (brt,J=12,35Hz,
1-carboxamit 2 1), 2,08 - 2,22 (m, 3
H), 1,48 - 1,60 (m, 2
H), 1,29 (s, 6 H)
1H NMR (400 MHz,
MeOH-d4) 6 ppm 8,19
(d, J = 1,47 Hz, 1 H),
4-(2+((3- 7,94 - 8,04 (m, 1 H),
. flophenyl)sulf 7,63 - 7,79 (m, 3 H),
0.0 onyl)propan- 7,50 - 7,61 (m, 1 H),
] S{ § 2-y1)-N-(6- 152|526 |424 7,02 (dd, J1 = 8,86, J2
N b b 9 2 b
F{q}ﬁ flopyridin-3- = 2,87 Hz, 1 H), 4,27
yl)piperidin- (br d, J = 13,45 Hz, 2
1-carboxamit H), 2,89 (brt, J=12,17
Hz, 2 H), 2,05 - 2,23
(m, 3 H), 1,43 - 1,60
(m, 2 H), 1,29 (s, 6 H)
R 1H NMR (400 MHz,
(0]
. SO flophenyl)sulf CD30D) 5 ppm 8,60-
S, K onyDpropan- | 12> | > 1397 lg64 (m, 1H), 761-|
L 2-yD)-N- 7,75 (m, 3H), 7,47-
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(1,3,4-
oxadiazol-2-
yl)piperidin-
1-carboxamit

1H), 4.21-
2H), 2,78-
2,94 (m, 2H), 2,02-
2,19 (m, 3H), 1,38-
1,54 (m, 2H), 1,26 (s,
6H) '

7,56 (m,
438 (m,

4&'&21-((3} 1 1H NMR (400 MHz,
(1‘ OtmlelyH)' CDCI3) & ppm 8,18-
“me y1'4 - 8,30 (m, 1H), 7,68 (s,
F%F sff,)rsell.lzl(go-n};l)pr 1H), 6,79-7,29 (m,
P 3H), 421-435 (m
(0] N
0 SN | opan-2-yD)-N- | 154 | 21,26 | 457 et :
N =@ RN e H), 3,94 (s, 3H), 2.46-
N )—NH wipvridazi 2,64 (m, 3H), 2,41 (s,
N miypyn azt 3H), 1,92-2,12 (m,
gi)p'ipeﬂ . 3H), 1,13-1,31  (m,
1-carboxamit 1H), 1,08 (s, 6H)
1H NMR (400 MHz,
MeOH-d4) 6 ppm 9,01
4-2-((3- d, J = 2,45 Hz, 1 H),
(diflometyl)- 8,37 (dd, J1 = 8,86, I2
1-metyl-1H- =2,51 Hz, 1 H), 8,32
. F | pyrazol-4- (s, 1 H), 7,81 (d, J =
) o% y)sulfonyl)pr 8,93 Hz, 1 H), 7,07.(t, ]
0 N | opan-2-yD)-N- | 155 | 21,26 | 456 = 52,0 Hz, 1H), 4,31
j//j\}N>\—NC>7< "1 (6- (brd, J=13,45 Hz, 2 H),
N=/ H metylpyridin- 4,04 (s, 3 H), 2,88 -
3- 3,03 (m, 2 H), 2,06 -
yl)piperidin- 2,28 (m,3 H) 2,72 (s, 3
1-carboxamit H), 1,52 (qd, J=12,53,
3,97 Hz, 2 H), 1,32 (s,
6 H) -
1H NMR (400 Mz,
MeOH-d4) § ppm 7,51
g'(zil(@jl) If -7,81 (m, S H), 7,37 (br
o Ogsl)gﬁgp::: s, 1 H), 4,31 (br d, T =
Oyz i 12,84 Hz, 2 H), 3,03
[s>_§>w s-@ 2t-§{l)-1\11-2 16 1526|412 | o 72 Sy o
e (thiazol-2- H), 2,11 - 228 (m, 3
yl)plpemdm-. H), 156 (qd, J1 =
1-carboxamit 12,70, 12 = 3,00 Hz, 2
H), 1,29 (s, 6 H)
IH NMR (400 MHz,
?&%‘O(Se't b McOH-d4) § ppm 8,63
T LTI (s, 1 H), 8,34 (s, 1 H),
RUF pyrazg’l A 8,19 (s, 1 H), 6,95 (t, J
- =54,0 Hz, 1H), 4
o Q;g%m yDsulfonylpr | 157 |21,26 | 432 d5 e é’ 57 %’{Z’O;%r
= N ~ D N.- s vV > s >
o " 3,92 - 3,96 (m, 1 H),
xazol- 2,78 (brt, T=12,17 Hz,
yl)piperidin-

1-carboxamit

2 H), 1,91 - 2,17 (m, 3
H), 1,35 (qd. J = 12,59,
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3.91 Hz, 2 H), 1,16 -
1,24 (m, 8 H)

| 1H NMR (400 MHz,

4-(2-((3- MeOH-d4) § ppm 8,70

flophenyl)sulf - 8,82 (m, 1 H), 8,45 (s,

0.0 onyl)propan- 1 H), 7,49 - 7,80 (m, 4

% \s@ 2-y1)-N- 158 [5,26 |396 H), 4,21 (brd, ] =13,45

3 (isoxazol-4- Hz, 2 H), 2,81 - 2,97

yl)piperidin- (m, 2 H), 2,01 - 2,24

1-carboxamit (m, 3 H), 1,36 - 1,56

(m, 2 H), 1,28 (s, 6 H)

1H NMR (400 MHz,

MeOH-d4) & ppm 8,55

N-(6- (d, 1=2,45 Hz, 1 H),

. 8,01 (dd, J1 = 8,80, J2

clopyridin-3- — 2,81 Hz, 1 H), 7,62 -

Q O\\s'(')—@ %lgpie(iy(lgzulf 150|526 | 440 ;2(1) ., 13HH)’7 ZIE? 1(d-

> s m, s I s

e OK onyDpropan- I= 8,(68 o, 1 ED, 408

N 1  erid: (br d, J = 13,57 Hz, 2

yDpiperidin- H), 2.90 (br t, J = 12,29

1-carboxamit Hz, 2 H), 2,07 - 223

(m, 3 H), 1,42 - 1,61

(m, 2 H), 1,29 (s, 6 H)

1H NMR (400 MHz,

N-(2- MeOH-d4) $ ppm 8,35

clopyridin-4- @ J=6,72 Hz, 1 H),

N 8,02 (d, J = 2,08 Hz, 1

Q O*és)—@ i,lo henyl)sulf /), 7,51 - 7.81 (m, 5

N N pheny 160 |5,26 | 440 H), 4,32 (brd,J=13,45

NQN gnyl)pmpan' Hz, 2 H), 2,96 (br t, ] =

cl N 12,65 Hz, 2 H), 2,09 -

yDpiperidin- 2.7 (m, 3 H), 1,54 (qd

1-carboxamit Ji _ 12’ 79 }2’: 5 93’

Hz, 2 H), 1,29 (s, 6 H)

1H NMR (400 MHz,

MeOH-d4) § ppm 7,93

(d, J=7,09 Hz, 1 H),

4-(2-(3- 7,50 - 7,66 (m, 4 H),

flophenyl)sulf 740 - 749 (m. 1 H),

) 00 gnyyll))%"&an 7,33 (dd, J1=7,09, 12 =

N ,

. @&@%@ etoeypyrdt | 101526 (436 | L83 B 11 422 G

N=/ 1 nf‘. " 4,03 (s, 3 H), 2,84 (brt,

f{gﬁf)‘(;rﬁl . J=12,90 Hz,2 H), 2,01

2,16 (m, 3 H), 1,36 -

1,51 (m, 2 H), 1,17 (s,

6 H) |
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IH NMR (400 MHz,
CD30D) 6 ppm 9,01
(d, J =220 Hz, 1 H),
4-(2-((3- 8,38 (dd, J1 = 8,93, J2
flophenyl)sulf =2,45 Hz, 1 H), 7,69 -
F| onyl)propan- 7,85 (m, 3 H), 7,62 -
N 2-yl)-N-(6- 7,68 (m, 1 H), 7,50 -
Iy N Dﬁ@ metylpyridin- | 102|220 %20 19761 (m, 1 H), 4,32 (br
H 3- d, J = 13,45 Hz, 2 H),
yl)piperidin- 2,94 (brt,J=12,41 Hz,
1-carboxamit 2H),2,72 (s,3 H), 2,09
-227 (m,.3 H), 1,44 -
1,61 (m, 2 H), 129(s
6 H)
1H NMR (400 MHz,
DMSO-d6) & ppm
4-(2-((3- 9.27-9.28(s, 1H), 9,18-
flophenyl)sulf 927 (s, 1H), 8.86-
.o d S Eope 8.88(d, J =6.9Hz, 1H),
163 30 423 7,58-7,77 (m, 5H),
N@NE—N% hydroxy-N- 5.07 (s, 1H), 4,00-4,04
N= o (pyridazin-4- d, J =132Hz, 2H)
yDpiperidin- 3.063.13 (m, 2H).
1-carboxamit 1,85-1’99 (m’ 4H),
1,26 (s, 6H)
IH NMR (400 MHz,
CD30D) & ppm 9,25
(d, J = 0,8 Hz, 1H),
4-(1-((4- 8,88 - 8,87 (m, 1H),
. xyanophenyl) 8,15 - 8,13 (m, 2H),
N sulfonyl)xyclo 8,06 - 8,04 (m, 2H),
~ Oyno—g =" butyl)-N- 164 |2 426|788 - 7,86 (m, 1H),
N\;}NH (pyridazin-4- 429 - 4,26 (m, 2H),
yl)piperidin- 2,87 - 2,81 (m, 2H),
1-carboxamit 2,77 - 2,69 (m, 2H),
2,38 - 2,31 (m, 2H),
2,05 - 1,81 (m, SH),
1,61 - 1,55 (m, 2H)
IH NMR (300 MHz,
DMSO0-d6) & ppm 9,27
- 9,26 (m, 1H), 9,15 (s,
e 1H), 8,88 - 8,86 (m,
PR Sh 1H), 8,17 - 8,14 (m,
0 F | triflometyl 2H), 8,07 - 8,04 (m,
o O (T)¢s | (riflometylp 2H), 7.76 - 7.73 (m,
I\ }—Q—b F | henyl)sulfonyl | 165 2 469,2 1H), 421 - 416 (m
N NH : > SEM L >
;} )xyclobutyl)pi M), 333 - 316 (m
peridin-1- M), 277 - 272 (m,
carboxamit 2H): 2: 60 - 5: 57 (mj
2H), 1,91 - 1,62 (m,
5H), 1,46 - 1,34 (m,
2H)
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1H NMR (400 MHz,
DMSO0-d6) 6 ppm 9,26
- 9,25 (m, 1H), 8,88 -

Tophenylyoul 836 (m, 11D, 7.3 -
0.9 onyl)xyclobut Z’?(S) (m, gg)’ ;L(l)é )
3, \s@ y1)-N- 166 2,30 |4371 |3, Em 2H§’ 00
N//j\>-NH CF t/ (pyridazin-4- 2,6" m, > T
- idazin 63 (m, 2H), 2,52 -
yDpiperidin- 248 (m, 2H), 2,16 -
1-carboxamit 210 (m, 2H), 1.98 -
1,75 (m, 3H), 1,57 -
1,55 (m, 2H)
1H NMR (400 MHz,
DMSO0-d6) § ppm 9,27
-9,26 (m, 1H), 9,15 (s,
ii&lgféjyl)su 1H), 8.87 - 8,86 (m,
0.0 Ifonyl)xyclob ig)’ Z’gg i 1?2 (m,
O \SQ utyh)-N-. 167 |2 972 |50 376 - 270 EE
N ) (Ifyr?daz.‘dn."" JH), 2.65 - 2.62 (m,
}I,-)crz);r%f;alrﬁit 2H), 2,32 - 2,24 (m,
2H), 1,88 - 1,69 (m,
SH), 1,58 - 1,55 (m,
2H)
TH NMR (400 Mz,
CD30D) & ppm 9,23 -
?di(flo(getyl)_ 922 (m, 1H), 8,86 -
- | Lmetyl 1H. 8,84 (m, 1H), 8,29 (s,
¥ oytazold- 1H), 7,87 - 7,84 (m,
O>—NC>‘07\;\§%E yD)sulfonyl)pr | 168 21 443 Ili}zl,), 17}’8’5 4(1?2; i 2?2”2“
N )i opan-2-yl)-N- (m. 2H), 4,01 (s, 3H),
N= (pyridazin-4- 2.95 - 2.89 (m, 2H)
?Dpi%eﬁdini 222 - 2,03 (m, 3H),
-carboxamit 1,54 - 1,147 (m, 2H),
1,43 (s, 6H)
1H NMR (400 Mz,
DMSO0-d6) 6 ppm 9,28
d, J = 2,0 Hz, 1H),
4-(2-((3,5- 9,17 (s, 1H), 8,88 (d, J
diflophenyl)su = 6,0 Hz, 1H), 7,83 -
0P Ifonyl)propan- 7,74 (m, 2H), 7,62 -
O>\_N ‘SQ 2-yl)-N- 169 | 4,26 4252 7,59 (m, 2H), 4,23 -
N\//—:\>—NH ¢ | (pyridazin-4- 4,19 (m, 2H), 2,84 -
N= yl)piperidin- 2,78 (m, 2H), 2,09 -
1-carboxamit 2,06 (m, 1H), 1,97 -

1,94 (m, 2H), 141 -
1,32 (m, 2H), 1,21 (s,
6H)
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4-(1-((3-
(diflometyl)-
1-metyl-1H-
pyrazol-4-
yDsulfonyl)xy | 170
clobutyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

1H NMR (400 MHz,
CDCI3) 6 ppm 9,38 (s,
1H), 8,94 - 8,92 (m,
1H), 8,16 - 8,14 (m,
1H), 7,94 (s, 1H), 7,02
(t, J = 53,6 Hz, 1H),
4,40 - 4,36 (m, 2H),
4,06 (s,3H),2,95-2,91
(m, 2H), 2,79 - 2,68 (m,
2H), 2,63 - 2,57 (m,
2H), 2,31 - 2,24 (m,
3H), 2,11 - 2,05 (2H),
1,93 - 1,82 (m, 2H),,68
-1,62 (m, 2H)

N-(pyridazin-
4-yl)-4-(2-((6-
(triflometyl)p
yridin-3-
yl)sulfonyl)pr
opan-2-
yl)piperidin-
1-carboxamit

171

26

1H NMR (300 MHz,
DMSO-d6) 6 ppm 9,28
- 9,27 (m, 1H), 9,19 -
9,17 (m, 2H), 8,88 -
8,86 (m, 1H), 8,58 -
8,54 (m, 1H), 8,23 -
8,20 (m, 1H), 7,77 -|
7,74 (m, 1H), 4,24 -
420 (m, 2H), 2,87 -
2,79 (m, 2H), 2,13 -
1,97 (m, 3H), 1,44 -
1,40 (m, 2H), 1,23 (s,
6H)

4-(2-((1-
metyl-1H-
imidazol-4-
yD)sulfonyl)pr
opan-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

172

4,26

1H NMR (300 Milz,
CD30D) & ppm 9,23 -
9,22 (m, 1H), 8,86 -
8,84 (m, 1H), 7,86 -
7,82 (m, 3H), 4,28 -
424 (m, 2H), 3,82 (s,
3H), 2,92 - 2,86 (m,
2H), 2,17 - 2,09 (m,
3H), 1,50 - 1,46 (m,
2H), 1,30 (s, 6H)

4-(1-((1-
metyl-1H-
imidazol-4-
yD)sulfonyl)xy
clobutyl)-N-
(pyridazin-4-
yD)piperidin-
1-carboxamit

173

1H NMR (300 MHz,
CDCI3) 6 ppm 9,23 -
9,22 (m, 1H), 8,89 (d, J
= 6,3 Hz, 1H), 8,30 (br
s, 1H), 8,00 - 7,97 {m,
1H), 7,60 - 7,56 (m,
2H), 4,32 - 427 (m,
2H), 3,80 (s, 3H), 2,87
- 2,70 (m, 4H), 2,24 -
2,18 (m, 3H), 2,16 -
2,11 (m, 2H), 1,90 -
1,82 (m, 2H), 1,79 -
1,59 (m, 2H)
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1H NMR (400 Miiz,

CDCI3) 6 ppm 9,21 (d,

J =2,4 Hz, 1H), 8,92 -

4-(1-((1- 8,90 (m, 1H), 8,05 -

metyl-1H- 8,03 (m, 1H), 7,60 (s,

o \N pyrazol-5- 1H), 6,87 (s, 1H), 4,36
0sl NN _

0 SS— 1] | YDsulfonyl)xy - 4,32 (m, 2H), 4,17 (s,
N@NZ—N - clobuty)-N- | 114 |2 405 3H), 2,91 -2,85 (m,
N= (pyridazin-4- 2H), 2,59 - 2,53 (m,

yl)piperidin- 2H), 2,31 - 2,26 (m,
1-carboxamit 2H), 2,11 - 2,02 (m,
3H), 1,83 - 1,81 (m,
2H), 1,79 - 1,74 (m,
2H) -
1H NMR (300 MHz,
4-(1-((1- CDCI3) 6 ppm 8,70 (br
metyl-1H- s, 1H), 7,69 (s, 1H),
pyrazol-5- 6,89 - 6,82 (m, 2H),
0. © Noy | yDsulfonylxy 437 - 433 (m, 2H),
. °>_N AU clobutyl)-N- -~ | 175 2 411 4,18 (s,3H), 2,96 -2,84
I )—NH C Z7 (1,2,3- (m, 2H), 2,63 - 2,53 (m,
thiadiazol-5- 2H), 2,30 - 2,23 (m,
yl)piperidin- 2H), 2,10 - 2,02 (m,
1-carboxamit 3H), 1,79 - 1,63 (m,
4H)
IH NMR (400 MHz,
N-(3- MeOH-d4) § ppm 8,82
clopyridin-4- (s, 1 H), 8,44 - 8,52 (m,
0.0 Fl yl)-4-2-((3- 1 H), 8,37 - 8,43 (m, 1

Q *s”—@ flophenyl)sulf H), 7,48 - 7,78 (m, 4
NQ~N>_ N onyl)propan- 176 526 440 H), 4,26 (brd,J=12,91
— 2- Hz, 2 H), 2,93 - 3,13

¢ yl)piperidin- Em g H), 2% i 2,28
1-carboxamit m, 3 H), 1,49 - 1,7
(m, 2 H), 1,27 (s, S H)
IH NMR (400 MHz,
MeOH-d4) & ppm 8,74
4-(2-((3- (brs, 1 H), 8,33 - 8,48
r | flophenyl)sulf (m, 2 H), 7,49 - 7,79
o, ‘C} onyl)propan- (m, 4 H), 4,27 (brd,J =
I\ O>\—N ° 2-y1)-N-(3- 177 5,26 424 12,91 Hz, 2 H), 2,97
NQH flopyridin-4- (br t, J = 1291 Hz, 2
F yl)pi%eridin- E%, %,Og - 2,24 Em, 3
1-carboxamit , 1,50 - 1,65 (m, 2
H), 1,33 (s, 1 H) 1,27
(s, 6 H)
4-(3,3-diflo-2- 1H NMR (400 MHz,
o F (@3- CDCI3) 6 ppm 10,41
Ol

o S@ flophenyl)sulf | ¢ 5,26 457 (br, s,, 1H), 9,56 (s,
,E':\>_NH N onyl)butan-2- 1H), 8,74-8,82 (m,
N P y1)-N- 1H), 8,60-8,72 (m,

(pyridazin-4- 1H),

7,61-7,95 (m,
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yl)piperidin-
1-carboxamit

3H), 7,52 (t, 1=9,20 Hz,
1H), 4,36-4,53 (m,
2H), 2,87-3,05 (m,
2H), 227241 (m,
1H), 2,06-2,19 (m,
2H), 1,42-1,60 (m,
2H), 1,24 (s, 6H)

4-(2-((4- 1H NMR (300 MHz,"
xyanophenyl) CD30D) & ppm 8,46
sulfonyl)prop (s, 1H), 8,05 - 7,9 (m,
0 0\\3’94 »—=| an-2-yl)-N- 4H), 425 - 4,21 (m,
S N%{_N (1,2,3- 179 3,26 4201 2H), 2,97 - 2,89 (m,
/ thiadiazol-5- 2H), 2,18 - 2,08 (m,
yl)piperidin- 3H), 1,53 - 1,44 (m,
1-carboxamit 2H), 1,23 (s, 6H)
1H NMR (400 MHz,
CD30D) & ppm 9,23 -
4-(2-((4- 9,22 (m, 1H), 8,86 -
. xyanophenyl) 8,84 (m, 1H), 8,07 -
Osll sulfonyl)prop 8,01 (m, 4H), 7,37 -
- °>\_NC>7§ )= an-2-y)-N- 180 [3,26 |4141 [7.84 (m, 1H), 4,29 -
NQNH (pyridazin-4- 426 (m, 2H), 2,94 -
yl)piperidin- 2,88 (m, 2H), 2,19 -
1-carboxamit 2,09 (m, 3H), 1,56 -
1,45 (m, 2H), 1,26 (s,
6H)
IH NMR (400 MHz,
DMSO-d6) & ppm 9,28
N-(pyridazin- =927 (m, 1H), 9,17 (s,
. i 4-yl)-4-(2-((4- 1H), 8,88 - 8,86 (m,
N (triflometyl)p 1H), 8,09 - 8,04 (m,
- °>\—NC>7§S e henylysulfonyl | 181 | 4,26 | 4572 | 4H), 7,76 - 7,74 (m,
N@‘NH )propan-2- 1H), 4,23 - 4,20 (m, |
yl)piperidin- 2H), 2,84 - 2,78 (m,
1-carboxamit 2H), 2,08 - 1,96 (m,
3H), 1,41 - 1,33 (m,
2H), 1,19 (s, 6H)
IH NMR (400 MHz,
N-(1,2,3- DMSO-d6) § ppm 10,9
thiadiazol-5- : -
§1)-d-(2-((4- (m, 1H), 8,53 (s, 1H),
0 o\‘s’?—< HFF (triflometyl)p 8,09 - 8,04 (m, 4H),
s >_N/\:>7< | henyl)sulfonyl 182 | 4,26 463 422 - 4,18 (m, 2H),
iy NH 2,92 - 2,85 (m, 2H),
Jpropan-2- 209 - 2,01 (m, 3H)
yDpiperidin- 142 - 135 (m, 2H),
1-carboxamit 118 (6H)
4-(2-((1-etyl- 1H NMR (400 MHz,
( 1H-pyrazol-5- DMSO-d6) & ppm 10,8
oo N-n | yDsulfonyl)pr (brs, 1H), 8,53 (s, 1H),
o SO opanayhN- | 183|200 1929 g7 96 (m, 1),
el (1,2,3- 6,94 - 6,93 (m, 1H),

thiadiazol-5-

447 - 441 (m, 2H),
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yl)piperidin-
1-carboxamit

4,23 - 420 (m, 2H),
2,93 - 2,87 (m, 2H),
2,17 - 2,08 (m, 1H),
1,96 - 1,93 (m, 2H),
1,41 - 1,33 (m, 5H),
1,20 (6H)

4-(2-((1-etyl-
( 1H-pyrazol-5-
N

1H NMR (400 MHz,
DMSO-d6) & ppm 8,92
(m, 1H), 8,30 - 8,29 (m,
2H), 7,76 (s, 1H), 7,48
- 7,46 (m, 2H), 6,93 (s,

0 n... | yDsulfonyDpr .
o OELY [opan2yhN- | 184 | 4,26 |40 |G BT AR
N2 N?:N (pyridin-4- ), 423 - 4,20 (m,
_ Ipiperidin- 2H), 2,82 - 2,76 (m,
yopIp . 2H), 2,13 - 2,08 (m,
1-carboxamit 1H). 1.93 - 1.89 (m,
2H), 1,41 - 1,30 (m,

5H), 1,18 (s, 6H)
1H NMR (300 MHz,
DMSO-d6) d ppm 9,27
(s, TH), 9,17 (s, 1H),
4-(2-((1-etyl- 8,88 (d, J = 57 Hz,
1H-pyrazol-5- 1H), 7,76 - 7,73 (m,
0 ® Ney yl)sulfonyl)pr 2H), 6,93 - 6,92 (m,
o>\_NC>7‘<s—§\J opan-2-yl)-N- | 185 4,26 407 1H), 4,47 - 440 (m,
N\//t\>,NH (pyridazin-4- 2H), 4,24 - 4,19 (m,
N= yl)piperidin- 2H), 2,86 - 2,78 (m,
1-carboxamit 2H), 2,16 - 2,08 (m,
1H), 1,94 - 1,90 (m,
2H), 1,41 - 1,35 (m,

5H), 1,21 (s, 6H)
IH NMR (300 MHz,
DMSO-d6) 6 ppm 8,87
4-(2-((1,3- (s, 1H), 8,25 - 8,23 (i,
dimetyl-1H- 2H), 7,43 - 7,41 (m,
o\, pyrazol-5- 2H), 6,67 (s, 1H), 4,18
O>——N Osd \]N yD)sulfonyl)pr 186 23.26 | 406.1 - 4,14 (m, 2H), 3,94‘(5,
N\ opan-2-yl)-N- 3H), 2,79 - 2,70 (m,
“QN“ (pyridin-4- 2H), 2,17 (s, 3H), 2,09
yl)piperidin- - 2,01 (m, 1H), 1,89 -
1-carboxamit 1,84 (m, 2H), 1,35 -
1,27 (m, 2H), 1,23 (s,

6H) .

1H NMR (300 MHz,
gu(iegﬁH DMSO0-d6) 8 ppm 9,23
\ razol-5- -9,22 (m, 1H), 9,12 (br
0f M | s, 1H), 8,83 - 8,81 (m,
O}_NQ%SK\/& Zg;;‘zogly))ﬁr 187 |23,26 [407,1 |1H), 772 - 7,69 (m,

7N\
NQNH (pyridazin-4-

yl)piperidin-
1-carboxamit

1H), 6,68 (s, 1H), 4,19
- 4,15 (m, 2H), 3,94 (s,
3H), 2,83 - 2,75 (m,
2H), 2,17 (s, 3H), 2,11

-137-
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22,03 (m, 1H), 1,90 -
1,86 (m, 2H), 1,38 -
1,29 (m, 2H), 1,17 (s,
6H)

4-(2-((1,3-
dimetyl-1H-
pyrazol-5-
yl)sulfonyl)pr
opan-2-yl)-N-
(1,2,3-
thiadiazol-5-
yl)piperidin-
1-carboxamit

188

23,26

413

1H NMR (300 MHz,
DMSO-d6) & ppm 10,8
(brs, 1H), 8,49 (s, 1H),
6,68 (s, 1H),4,18-4,14
(m, 2H), 3,94 (s, 3H),
2,90 - 2,82 (m, 2H),
2,17 (s,3H),2,12-2,03
(m, 1H), 1,92 - 1,88 (m,
2H), 1,38 - 1,30 (m,
2H), 1,16 (s, 6H)

4-(2-
(pyrazolo[1,5-
a]pyridin-6-
ylsulfonyl)pro
pan-2-yl)-N-
(pyridazin-4-
yD)piperidin-
1-carboxamit

189

4,26

429,1

IH NMR (300 MHz,
DMSO0-d6) & ppm 9,27
(s, 1H) 9,16 - 9,14 (m,
2H), 8,88 - 8,86 (m,

1H), 8,31 - 8,30 (M,
1H), 7,92 - 7,89 (m,
1H), 7,76 - 7,73 (m,
1H), 7,46 - 7,43 (m,

1H), 6,86 (s, 1H), 4,23
- 4,19 (m, 2H), 2,86 -
2,78 (m, 2H), 2,10 -
1,98 (m, 3H), 1,38 -
1,30 (m, 2H), 1,25 (s,
GH)

4-(2-((2-
metoxypyridi
n-3-
yl)sulfonyl)pr
opan-2-yl)-N-
(pyridazin-4-
yD)piperidin-
1-carboxamit

190

4,26

420

1H NMR (300 MHz,
CD30D) & ppm 9,23 -
9,22 (m, 1H), 8,86 -
8.84 (m, 1H), 848 -
8.46 (m, 1H), 8,22 -
820 (m, 1H), 7.87 -
7.84 (m, 1H), 721 -
7.18 (m, 1H), 430 -
426 (m, 2H), 4,05 (s,
3H), 2,93 - 2,87 (m,
2H), 2,22 - 2,11 (m,
3H), 1,53 - 1,42 (m,
2H), 1,30 (s, 6H)

4-(2-
(pyrazolo[1,5-
a]pyridin-5-
ylsulfonyl)pro
pan-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

191

4,26

429,1

1H NMR (300 MHz,
DMSO0-d6) & ppm 9,27
-9,26 (m, 1H), 9,16 (br
s, 1H), 8,91 - 8,85 (m,
2H), 8,35 (s, 1H), 8,24
- 8,23 (m, 1H), 7,76 -
7,73 (m, 1H), 7,16 -
7,13 (m, 1H), 7,05 -
7,04 (m, 1H), 4,23 -
4,19 (m, 2H), 2,85 -

-138-
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1,97 (m, 3H), 1,42 -
1,30 (m, 2H),,24 (s,
6H)

IH NMR (300 MHz,
DMSO0-d6) 6 ppm 9,27
- 9,26 (m, 1H), 9,17 (s,

4'(%'5(;1 1H), 8.88 - 8,85 (m,
\ m,ey'l 5' 1H), 7,76 - 7,71 (m,
oof N pﬁrazéo'n -1) ) 2H), 6,96 - 6,95 (m,
O>‘“C>7<S S R 1y)13 192 [4,26 |393,1 |1H), 424 - 4,19 (m,
N//:\>‘NH Opar.l('i Y . 2H), 4,07 (s, 3H), 2,87
N (liyr.l azin-4- _ 272 (m, 2H), 2,15 -
yDpiperidin- 2,08 (m, 1H), 1,95 -
1-carboxamit 1.91 (m, 2H), 143 -
1,30 (m, 2H), 1,22 (s,
6H)
1H NMR (300 MHz,
DMSO0-d6) § ppm 10,9
4'(%(;1 (brs, 1H), 8,53 (s, 1H),
mey'l s 7,71 @, J = 1,8 Hz,
0 \N ?fﬁrs?lzlgolly;l)pr 1H), 6,96 (d, J = 2,1
Ol = 3 . 1
. 0>\_NC>7<S—§\J opan-2-yI)-N- | 193 | 4,26 [399 (}rlj 21;) e . ;‘é)g
W (}1132&3.' s 2.95 - 2,86 (m, 2H),
tlia.lazf’d? ] 2,17 - 2,09 (m, 1H),
yopipericin- 1,97 - 1,92 (m, 2H),
1-carboxamit 143 - 132 (m, 2H),
1,21 (s, 6H)
1H NMR (300 MHz,
DMS0-d6) § ppm 8,91
4-2-((- (s, 1H), 8,30 - 8,28 (m,
metyl-1H- 2H), 7,72 - 7,71 (m,
o\ pyrazol-5- 1H), 7,47 - 7,45 (m,
Osli /°N '
O>—ND7<S QL yl)sulfonifl)pr 194 4,26 392 212)1,86,95 (231,{1}?,0 423
W opan-2-yl)-N- - 4,18 (m, 2H), 4,07 (s,
NQ (pyridin-4- 3H), 2,83 - 2,75 (m,
yl)piperidin- 2H), 2,14 - 2,07 (m,
1-carboxamit 1H), 1,93 - 1,89 (m,
2H), 1,40 - 1,29 (m,
2M), 1,21 (s, 6H)
1H NMR (300 Mz,
o CD30D) 8 ppm 9,23 -
N-(pyridazin- 922 (m, 1H), 8,85 -
RFE | dyD)-4-2-((2- |
. . 8,83 (m, 1H), 8,20 -
of (triflometyl)p 817 (m, 1H), 8,06 -
Q S henyl)sulfonyl | 195 4,26 457,1 8,02 (m, lH)’ 7’93 ]
N@NE_NC>7< Jpropan-2- 7.83 (m, 3H), 430 -
N= yl)piperidin- ’ ’ >

1-carboxamit

426 (m, 2H), 2,98 -
2,90 (m, 2H), 2,41 -

-139-
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2,00 (m, 2H), 1,56 -
1.46 (m, 2H), 1,23 (s,
6H)

4-(2-((4-
Xyano-2-
metylphenyl)s
ulfonyl)propa
n-2-yl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

196

4,26

428

1H NMR (400 MHz,
CDCI3) & ppm 9,56 (d,
J=2,35 Hz, 1H), 8,77
d, J=7,04 Hz, 1H),
8,65 (dd, J=2,54, 6,85
Hz, 1H), 8,09 (d,
J=8,22 Hz, 1H), 7,63-
7,75 (m, 2H), 7,19-
727 (m, 1H), 6,77-
6,87 (m, 1H), 437-
4,54 (m, 2H), 3,07-
3,24 (m, 1H), 2,86-
3,09 (m, 3H), 2,48-
2,62 (m, 1H), 2,06-
2,20 (m, 1H), 1,69-
1,80 (m, 1H), 1,43-
1,63 (m, 2H), 1,35 (t,
J=743 Hz, 3H), 1,15
(d, J=7,04 Hz, 3H)

4-(2-((2-
clophenyl)sulf
onyl)propan-
2-yl)-N- 197
(pyridazin-4-
yl)piperidin-
1-carboxamit

4,26

423

1H NMR (300 MHz,
CD30D) 6 ppm 9,20 -
9,19 (m, 1H), 8,83 -
8,81 (m, 1H), 8,04 -
8,01 (m, 1H), 7,84 -
7,81 (m, 1H), 7,69 -
7,52 (m, 3H), 4,27 -
4,23 (m, 2H), 2,94 -
2,86 (m, 2H), 2,29 -
2,21 (m, 1H), 2,12 -
2,08 (m, 2H), 1,53 -
1,40 (m, 2H), 1,20 (s,
6H)

4-2-((1-
metyl-1H-
pyrazol-4-
yD)sulfonyl)pr
opan-2-yl)-N-
(pyridin-4-
yl)piperidin-
1-carboxamit

198

4,26

392,1

1H NMR (300 Mz,
CD30D) & ppm 8,43
d, J = 7,5 Hz, 2H),
8,16 (s, 1H), 7,93 (d, J
= 17,5 Hz, 2H), 7.75 (s,
1H), 4,28 - 4,23 (m,
2H), 3,94 (s, 3H), 2,96
- 2,88 (m, 2H), 2,12 -
2,05 (m, 3H), 1,54 -
1,41 (m, 2H), 1,25 s,
GH)

4-(2-((1-

metyl-1H-
pyrazol-4- 199
yl)sulfonyl)pr
opan-2-yl)-N-

4,26

1H NMR (400 MHz,
CD30D) 6 ppm 9,25
(d, J = 2,8 Hz, 1H),
8,87 (d, ] = 6,0 Hz,
1H), 8,21 (s, 1H), 7,88

-140-




31864

(pyridazin-4-
yl)piperidin-
1-carboxamit

~7.,86 (m, 1H), 7,80 (s,
1H), 430 - 427 (m,
2H), 3,99 (s, 3H), 2,96
- 2,89 (m, 2H), 2,14 -
2,09 (m, 3H), 1,54 -
1,44 (m, 2H), 1,30 (s,
6H)

1H NMR (400 Mz,
CD30D) & ppm 9,27
(s, 1H), 9,11 - 9,09 (m,
1H), 8,35 - 833 (m,

" iy(alng(p?henyl) 1H), 8,22 - 8,20 (m,
o\\ sulfonyl)xyclo }gg’ g’éé i 3’8? glnl’
O%JDEE propyl)-N- 200 3,2 412,1 2H): 4:23 419 (m:
N )i (pyridazin-4- M), 2.94 - 2.88 (m
N= yDpiperidin- 2H), 2.28 - 222 (m.
1-carboxamit 1H), 181 - 1.78 (m.
2H), 1,70 - 1,67 (m,
2H), 1,26 - 1,16 (m,
4H)
1H NMR (400 MHz,
DMSO0-d6) 6 ppm 8,21
4-2-((2- - 8,18 (m, 1H), 8,11 -
Ny xyanophenyl) 8,07 (m, 2H), 8,01 -
. o\z sulfonyl)prop 7,95 (m, 2H), 6,80 (s,
0 g an-2-yl)-N- 201 3,26 419,1 1H), 4,23 -.4,19 (m,
-s >\—NC>—ﬁ (isothiazol-5- 2H), 2,90 - 2,82 (2H),
Ly y)piperidin- 2,17 - 2,13 (m, 1H),
1-carboxamit 2,02 - 1,98 (m, 2H),
145 - 1,30 (m, 2H),
1,24 (s, 6H)
1H NMR (400 MHz,
CD30D) & ppm 8,28
(d, J = 6,4 Hz, 2H),
N-(pyridin-4- 8,03 - 8,01 (m, 1H),
20 B 12175 o 1
Q 3 olylsulfony 46 - 7, m, ,
N2\ NZ_N xyclopropyl)p 202 2 400.1 4,13 - 4,10 (m, 2H),
= iperidin-1- 2,73 - 2,67 (m, 5H),
carboxamit 2,01 - 1,98 (m, 1H),
1,68 - 1,65 (m, 2H),
1,50 - 1,47 (m, 2H),
1,19 - 1,09 (4H)
1H NMR (300 MHz,
F (s, 1H), 7,60 - 7,53 (m,
N Ifonyl)xyclopr 2H), 742 - 7,35 (m
s O>\—NC>—§Q opyl)-N- 20312 42791 1) 6,78 (s, 1H), 4,12
| )—nH = | (isothiazol-5- i 468>(m 2’H) ’;8’7 i
yl)piperidin- y ’ > 7

1-carboxamit

2,78 (m, 2H), 2,14 -
2,04 (m, 1H), 1,69 -

-141-




31864

1,65 (m, 2H), 1,53 -
1,49 (m, 2H), 1,18 -
1,04 (m, 4H)

4-(2-((2-
xyanophenyl)
sulfonyl)prop
an-2-yl)-N- 204
(pyridazin-4-
yl)piperidin-
1-carboxamit

3,26

414,2

1H NMR (300 MHz,
CD30D) § ppm 9,25
d, J =21 Hz, 1H),
8.87 - 8,85 (m, 1H),
8.15 - 8,07 (m, 2H),
7.99 - 7.85 (m, 3H),
432 - 428 (m, 2H),
3,08 - 2,92 (m, 2H),
231 - 2,15 (m, 3H),
160 - 1,47 (m, 2H),
1,29 (s, 6H)

N-(pyridazin-

4-y1)-4-(1-((4-
(triflometoxy)
phenyl)sulfon | 205
yl)xyclopropy
l)piperidin-1-

carboxamit

471

1H NMR (300 MHz,
DMSO0-d6) & ppm 9,23
(d, J = 1,8 Hz, 1H),
9,09 (br s, 1H), 8,85 -
8,83 (m, 1H), 8,09 -
8,06 (m, 2H), 7,72 -
7,64 (m, 3H), 4,20 -
4,18 (m, 2H), 3,71 -
2,58 (m, 2H), 2,10 -
2,08 (m, 1H), 1,41 -
1,37 (m, 4H), 1,11 -
1,06 (m, 4H)

N-(pyridin-4-
yD-4-(1-((4-
(triflometoxy)
phenyl)sulfon | 206
yDxyclopropy
)piperidin-1-
carboxamit

470,1

1H NMR (300 MHz,
DMSO0-d6) & ppm 8,80
(s, 1H), 8,28 - 8,26 (m,
2H), 8,09 - 8,06 (m,
2H), 7,66 - 7,63 (m,
2H), 7,44 - 7,42 (m,
2H), 4,20 - 4,16 (m,
2H), 2,70 - 2,66 (m,
2H), 2,11 - 2,06 (m,
1H), 1,43 - 1,40 (m,
4H), 1,11 - 0,98 (m,
4H)

>L (triflometoxy)

N-(isothiazol-
5-y1)-4-(1-((4-

phenyl)sulfon | 207
yl)xyclopropy
Dpiperidin-1-
carboxamit

476

1H NMR (300 MHz,
DMS0-d6) § ppm 10,4
(br s, 1H), 8,09 - 8,05
(m, 3H), 7,66 - 7,63 (m,
2H), 6,78 (s, 1H), 4,08
- 4,04 (m, 2H), 2,77 -
2,69 (m, 2H), 2,10 -
2,02 (m, 1H), 1,50 -
1,38 (m, 4H), 1,14 -
1,07 (m, 4H)

-142-




31864

1H NMR (400 MHz,
CD30D) 6 ppm 8,21 -
8,20 (m, 1H), 8,08 -

4-2-((2- ]
clophenyl)sulf 8,06 (m, 1H), 7,73
o oy propan: 7.67 (m, 2H), 7,61 -
Q O\\S”@ 2-yD)-N- 208 [3,26 |dog1 |77 (m 1D, 689 (s,
S O (onthinzol-S- 1H), 4,29 - 4,6=26 (m,
| )N Diperidin 2H), 3,02 - 2,95 (m,
yPIDeTIain- 2H), 2,34 - 2,28 (m,
1-carboxamit 1H), 217 - 214 (m
2H), 1,56 - 1,45 (m,
2H), 2,28 (s, 6H)
1H NMR (400 MHz,
DMSO-d6) & ppm 8,90
(s, IH), 8,29 - 8,28 (m,
4-(2-((2- 2H), 8,21 - 8,19 (m,
N xyanophenyl) 1H), 8,10 - 8,08 (m,
. o\ sulfonyl)prop 1H), 8,02 - 7,98 (m,
o \\3%\3 an-2-y)-N-  [209 |3,26 |4132 |2H), 7,47 - 7,46 (m,
NC\}N%;ND—(\ (pyridin-4- 2H), 423 - 4,19 (m,
= yl)piperidin- 2H), 2,83 - 2,76 (m,
1-carboxamit 2H), 2,12 - 2,10 (m,
1H), 1,99 - 1,96 (m,
2H), 1,40 - 1,35 (m,
2H), 1,24 (s, 6H)
1H NMR (400 MHz,
CD30D) & ppm 8,13
os
o " | Ifonyl)propan- 2H), 7,48 - 7.43 (m,
0. 1H), 6,86 (s, 1H), 4,29
Ly~ Dpiperidin- 2,93 (m, 2H), 2,24 -
{_ iioxamit 2,11 (m, 3H), 1,55 -
¢ 1,46 (m, 2H), 1,28 (s,
6H) |
1H NMR (400 MHz,
?l-ézilgr?_l)sulf CD30D) & ppm 8,55
_ Onpl) rg . (s, 1H), 7,62-7,78 (m,
o0 2_y1)_1;1_p 3H), 7,49-7,60 (m,
0>_NC>_\§ (1y23_ 211 [5,26 | 413 1H), 423-435 (m,
E.\’\>_NH Hiadiazol-5- 2H), 2,92-3,06 (m,
s tsaila;fdin_ oH), 2,10-227 (m,
}ll-cirrl)aoxamit 3H), 1.45-1,60  (m,
2H), 1,28 (s, 6H)
1H NMR (300 MHz,
N-(pyridin-4- DMSO0-d6) 3 ppm 8,90
'3 lylsattons) S, 785 - 750 (o
0 S tolylsulfony , 71,83 -1, m,
212 4,26 402,1
NC\>*N?-|_NC>_$ propan-.z-' lH)a 7364 - 7961 (m:
= yl)piperidin- 1H), 7,50 - 7,45 (m,

1-carboxamit

4H), 4,22 - 4,18 (m,
2H), 2,77 - 2,73 (m,
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2H), 2,65 (s, 3H), 2,20
- 2,18 (m, 1H), 1,96 -
1,92 (m, 2H), 1,36 -
1,30 (m, 2H), 1,14 (s,.
6H)

N-(isothiazol-

1H NMR (300 MHz,
DMSO-d6) 6 ppm 10,5
(s, 1H), 8,12 - 8,11 (m,
1H), 7,83 - 7,80 (m,
1H), 7,66 - 7,61 (m,

0 >-yl)-4-(2-(o- 1H), 7,50 - 7,45 (m
Q O\\s"-g p | tolylsulfonyl) > D SN
_s. >N propan-2- 213 4,26 408,1 21211),1?,?2 (32,1_})}{)2,481,921
el e e - 4, m, , 2,09 -
e, 40 (o 2, 25
3H), 2,20 - 2,17 (m,
1H), 1,98 - 1,94 (m,
2H), 139 - 1,35 (m,
2H), 1,15 (s, 6H)
1H NMR (400 MHz,
DMSO0-d6) & ppm 8,25
4-(2-(3- - 8,20 (m, 2H), 8,06 (s
| e i 77768
5 0ud _@ Py TN-(3. 4H), 743 - 7,42 (m,
N\ YN metylpyridin- 214 5,26 420,1 1H), 4,17 - 4,13 (m,
N;}NH . 2H), 2,80 - 2,74 (m,
Dpiperidin- 2H), 2,16 (s, 3H), 2,07
1-carboxamit - 1,92 (m, 3H), 1,41 -
1,30 (m, 2H), 1,18 (s,
6H)
1H NMR (300 MHz,
CD30D) & ppm 8,12
N-(isothiazol- (s, 1H), 7,86 - 7,83 (m,
S5)4-CA(2- KD, 728 - 726 (m
o 0\\3’@ metoxyphenyl 1H), 7.19 - 7.14 (m,
Nfi N>:.|_N ) lenl{lsz)nyl)prop 215 4,26 424 1H), 685 - 6.84 (m,
V| S hpiperidin- 1H), 427 - 422 (m,
1-carboxamit 2H), 3,94 (s, 3H), 2,95
- 2,87 (m, 2H), 2,24 -
2,0 (m, 3H), 1,51 - 1,40
(m, 2H), 1,23 (s, 6H)
1H NMR (300 MHz,
CD30D) 6 ppm 8,29 -
4-(2-((2- 827 (m, 2H), 7.87 -
metoxyphenyl 7,84 (m, 1H), 7,74 -
o O\\s’? )sulfonyl)prop 7,69 (m, 1H), 7,50 -
C\}y_N @ an2-y-N- | 216 |4,26 |418,1 |748 (m, 2H), 7,28 -
N

NH Q (pyridin-4-
yl)piperidin-
1-carboxamit

726 (m, 1H), 7,19
7,14 (m, 1H), 4,29
424 (m, 2H), 3.94 (s,
3H), 2,91 - 2,82 (m,
2H), 2,22 - 2,09 (m,
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3H), 1,51 - 1,40 (m,
2H), 1,29 (s, 6H)

IH NMR (400 MHz,
CD30D) 8§ ppm 8,18
(s, 1H), 7,81 - 7,79 (m,

fl-()(]}-gé-l)sulf 1H), 7,73 - 7,68 (m,
0 F on}gl)xy}cilopro 2H), 7,55 - 7,51 (m,
) oyNDf\é@ pyl)-N- 217 |2 410 _1?’126’?;(2}})1{)2’ 3’915
"t (isothiazol-5- ’ o ol
/ Dpiperidin. 2,83 (m, 2H), 2,16 -
yUpIP . 2,09 (m, 1H), 1,70 -
1-carboxamit 167 (m, 2H), 1.56 -
1,55 (m, 2H), 1,20 -
1,10 (m, 4H)
1H NMR (400 MHz,
4-(2-((3- DMSO0-d6) 8 ppm 10,5
. flophenyl)sulf (s, 1H), 8,11 (s, 1H),
0.9 onyl)propan- 7,75 - 7,65 (m, 4H),
Q \\S‘< § 2-yl)-N- 218 5,26 412,1 6,82 (s, 1H), 4,20 -4,16
S ,?:TNQ_I/\ (isothiazol-3- (m, 2H), 2,85 - 2,79 (m,
W
yl)piperidin- 2H), 2,03 - 1,93 (m,
1-carboxamit 3H), 1,35 - 1,31 (m,
2H), 1,17 (s, 6H)
1H NMR (300 MHz,
4-(2-((3- DMSO-d6) & ppm 8,33
flophenyl)sulf - 8,31 (m, 2H), 7,77 -
N7 ] j)j\ onyll)propan- 7,63 Em, 4H), 6,92 -
SN 6 6 2-yl)-N- 6,90 (m, 2H), 3,85 -
| ©><s | metyl-N- 219 15,26 1420.2 | 38y () 2mH), 3,11 (s,
\O/ (pyridin-4- 3H), 2,82 - 2,74 (m,
yl)piperidin- 2H), 1,99 - 1,87 (m,
1-carboxamit 3H), 1,38 - 1,23 (m,
2H), 1,16 (s, 6H)
1H NMR (300" MHz,
N-(isoxazol- DMSO-d6) 6 ppm 9,70
3y A-(2-((6- (s, 1H), 9,18 - 9,17 (m,
(triflomety) 1H), 8,65 (s, 1H), 8,57
o ool (™ Fel yridin-3 P - 8,56 (m, 1H), 8,22 -
3 \_/ g 220 | 4,7 447 8,19 (m, 1H), 6,77 (s,
0N N?:_N F yl)sulgonyl)pr 1H), 424 - 420 (m,
Of)aril'e;i . 2H), 2,80 - 2,71 (m,
¥ PP . 2H), 2,08 - 1,92 (m,
-carboxamit 3H). 140 - 127 (m
2H), 1,22 (s, 6H)
N-(pyridazin- 1H NMR (300 MHz,
4-yl)-4-(2-((6- DMSO-d6) & ppm 9,28
O\I(/) =N F ) e
0 s\ )—F| (triflometyl)p - 927 (m, 1H), 9,19 -
N’}N?\TNQ% F | yridin-3- 21 47 8811917 (m, 2H), 8,88 -
N= yl)sulfonyl)pr 8,86 (m, 1H), 8,58 -
opan-2- 8,54 (m, 1H), 8,23 -
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yl)piperidin- 8,20 (m, 1H), 7,77 -
1-carboxamit 7,74 (m, 1H), 4,24 -
420 (m, 2H), 2,87 -
2,79 (m, 2H), 2,13 -
1,97 (m, 3H), 1,44 -
1,32 (m, 2H), 1,23 (s,
6H)
1H NMR (400 MHz,
CD30D) & ppm 8,45-
;‘l'(lilﬂo‘}'((ﬁ 8,58 (m, 1H), 7,77 (s,
¢ | flophenyl)su 3H), 7,52-7,62 (m,
. O\\s"(i@ onyletyl)-N- IH), 425-445 (m
SO (1’3&‘.“ - 222156 1401 oy 279295 (m,
Ly oxadiazol-z- 2H), 2,44-2,56 (m,
yDpiperidin- 1H), 216228 (m
1-carboxamit 1H)’ 1,76-1,90 (m’
1H), 1,40-1,64 (m, 5H)
1H NMR (400 MHz,
CD30D) & ppm 8,40
(s, 1H), 8,05-8,10 (m,
4-(1-flo-1-((3- 1H), 7,83-7,90 (m,
flophenyl)sulf I1H), 7.64-781 (m
. O\\SIPO onyletyl)-N- 3H), 7.53-7.62 (m.
(5-flopyridin- | 223 | 5,6 427.,6 > 4232004 A,
- N>H—NC>7<F N py IH), 423-435 (m,
= . 2H), 2,85-2,97 (m,
yDpiperidin- 2H), 2,46-2,59 (m
1-carboxamit 1H), 2,20_2;29 (m,
1H), 1,81-1,91 (m,
1H), 1,43-1,63 (m, SH)
IH NMR (400 MHz,
CD30D) 6 ppm 8,54-
8,61 (m, 1H), 8,16 (d,
J=4,77 Hz, 1H), 7,86-
| #-lo-1-(G 7,94 (m, 1H), 7,77 (m,
flophenyl)sulf .
0,0 onyDetyl)-N- 3H), 7,52-7,63 (m,
% S y.;y?, 224 |56 410,1 | 1H), 7,30-7,40 (m,
{ Htin i (pyridin-3- 1H), 4,22-436 (m,
= yDpiperidin- OH), 284297 (m
1-carboxamit 2H)’ 2’ 45-2’60 (m’
1H), 2,19-2,30 (m,
1H), 1,81-1,92 (m,
1H), 1,41-1,65 (m, SH)
1H NMR (400 MHz,
ﬁ; g'ﬁ‘i"}}_‘((l' CD30D) & ppm 8,97
rayzol_ iy (s, 1H), 8,30 (d, J=9,06
0sd e ?gsulfonyl)et Hz, 1H), 7,76 (d
0 S J=8,80 Hz, 1H), 7,66
N-N| y1)-N=(6- 225 [5,6 409,9 ’ > s
_(/}N?T“D%F pYIRLe (s, 1H), 7,01 (s, 1H),
N= | 3 yiPy 431 (, J=14,31 Hz,
N 2H), 4,10 (s, 3H), 2,96
?{_)Clzifiaﬁt (t, J=12,96 Hz, 2H),
2,68 (s, 3H), 2,59 (d,
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J=7,95 Hz, 1H), 2,21
(d, J=12,84 Hz, 1H),
1,90 (d, J=12,96 Hz,
1H), 1,45-1,67 (m, SH)

IH NMR (400 MHz,
CD30D) 6 ppm 7,91-
7,97 (m, 1H), 7,63-

fngy?(fé((l 768 (m, 1H), 7.27-
ooy | T3l T
o S | ’ m, s 5707
ND‘NZ_ND%F NN zfgfg_f(ozrfyl)et 226 |5,6 414 7,03 (m, 1H), 422-
— o 436 (m, 2H), 4,10 (s,
F pyrncm 3H), 2,88-2,99 (m,
yDpiperidin- 2H), 2,50-2,64 (m
1-carboxamit lH), 2’1 4_2’25 (m’
1H), 1,84-1,92 (m,
1H), 1,42-1,67 (m, 5H)
1H NMR (400 Mz,
CD30D) & ppm 9,13
9,20 (m, 1H), 837-
fr;gy'ﬂcl"}}_'((l' 847 (m, 2H), 7.89-
? pyrazol->- i, e 07705 o
SN2 5 T I=1, m,
~ °>—NC>7LSF_(/JN ygfﬁ}fonyl)et 227 |56 |3961 |1H), 426441 (m,
(N}NH YO 3 2H), 4,10 (s, 3H), 2,90-
(pyridin-3- 304 (m, 2H), 2,53-
yDpiperidin- 2,67 (m, 1H), 2,15-
1-carboxamit 2,26 (m, 1H)’ 1,85-
1,96 (m, 1H), 1,45-
1,70 (m, SH)

IH NMR (400 MIz,
CD30D) & ppm 8,15-
4-(1-flo-1-((1- 820 (m, 1H), 7.92-
metyl-1H- 8,00 (m, 1H), 7,60-
o 9_(/\“ pif)razlgl-S-l) 7/,71 Em, 1H), 2,97-
0 s N | yDsulfonyl)et ,05 (m, 2H), 4,22-
F_(/}N,Z\“NQ%F N Y)-N=(6- 228 15,6 4138 ) 450 i o), 4,10 (s,
N= flopyridin-3- 3H), 2,86-2,98 (m,
yl)piperidin- 2H), 2,48-2,62 (m,
1-carboxamit 1H), 2,14-2,23 (m,
1H), 1,82-1,93 (m,

1H), 1,59 (s, SH)
E(Sl)iétlylﬂgl 1H NMR (400 MHz,
(tritlometyl)- CD30D) & ppm 8,43
o\ | Hepyrazel-s- (s, 1H), 7,43 (s, 1H),
N 8 4s3g | 673 (s 1H), 422439

N 2 S r | yDsulfonyl)et | 229
O\N\ NE—ND%FWF ir,l;-N_ W
(isoxazol-3-

yl)piperidin-
1-carboxamit

(m, 2H), 4,18 (s, 3H),
2,85-3,05 (m, 2H),
2,54-2,70 (m, 1H),
2,10-2,23  (m, 1H),
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1,84-1,94 (m, 1H),
1,38-1,73 (m, 5H)
1H NMR (400 MHz,
(S)-4-(1-flo-1- CD30D) & ppm 7,94
((1-metyl-3- (d, J=5,87 Hz, 1H),
(triflometyl)- 7,43 (s, 1H), 7,26-7,30
i o Ny | IH-pyrazol-5- (m, 1H), 7,24 (s, 1H),
Q S=QI ¢| yDsulfonyl)et |230 |18 4818 | 423443 (m, 2H),
7\ DN 2
N_ N F el y1)-N-(2- 4,18 (s, 3H), 2,88-3,04
flopyridin-4- (m, 2H), 2,55-2,71 (m,
yl)piperidin- 1H), 2,11-2,23 (m,
1-carboxamit 1H), 1,84-1,97 (m,
1H), 1,39-1,72 (m, 5H)
1H NMR (400 MHz,
(S)-4-(1-((3- CD30D) & ppm 8,36
(diflometyl)- (s, 1H), 7,93 (d, J=5,75
1-metyl-1H- Hz, 1H), 7,26-7,30 (i,
F—~" | pyrazol-4- 1H), 7,24 (s, 1H), 6,97
Q0 )n | yDsulfonyl)- (t, J=52,0 Hz, 1H),
F, °>\_NC>__.£ \~_| 1-floetyl)-N- 231120 464 4,17-441 (m, 2H),
N ) ¢ (2-flopyridin- 4,02 (s, 3H), 2,92 (br,
4- s,, 2H), 2,42-2,63 (m,
yl)piperidin- 1H), 2,12-2,29 (m,
1-carboxamit 1H), 1,79-1,92 (m,
1H), 1,37-1,68 (m, SH)
1H NMR (400 MHz,
R)-4-(1-flo- ’
(1-()(1-I§16ty1-3- CD30D) & ppm 8,31
(triflometyl)- (d, J=7,21 Hz, 1H),
\ 1H-pyrazol-5- 7,77 (s, 2H), -7’42 (s.
0 N yD)sulfonyl)et 1H), 4,25-4,42 (m,
F > s Ty S: (1), £,74-
) Y _S \ y1)-N-(2- 232 18 477,8 2H), 4,18 (s, 3H), 2,92
N )k F | metylpyridin- 3,10 (m, 2H), 2,58-
. 2,72 (m, 4H), 2,15-
JDpiperidin- 227 (m, 1H), 1,87-
1-carboxamit 2,00 (m, 1H), 1.46-
1,73 (m, 5H)
1H NMR (400 MHz
R)-4-(1-((3- ’
E di)ﬂon(mtgf(l)- CD30D) ¢ ppm 8,36
Lmetvl1H- (s, 1H), 8,31 (d, J=7,34
LA Hz, 1H), 7,73-7,80 (m,
o g%sulfonyl)- 2H), 6,80-7,12 (t, J =
o -
a Oéé’zj“.‘ I-flocty)-N- | 233 |20 460 | %% Hz, 1H), 423
) >_N/\:>_K N - 4,38 (m, 2H), 4,02 (s,
N ) £ metylpyridin- 3H), 2.91-3,05 (m,
A 2H), 2,50-2,67 (m,’
ypiperidin- 4H), 2,19-2,30 (m,
1-carboxamit 1H), 1,85-1,95  (m,
1H), 1,43-1,67 (m, SH)'
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4-(1-flo-1-((3-
flophenyl)sulf
onyl)etyl)-N-
(isoxazol-3-
yl)piperidin-
1-carboxamit

234

400

1H NMR (400 MHz,
CDCI3) 6 ppm 7,93 (s,
1H), 7,13-7,31 (m,
3H), 7,08 (t, J = 8,41
Hz, 1H), 6,23 (s, 1H),
3,78 (t, J = 10,96 Hz,
2H), 2,81 (s, 3H), 2,40
(t, J = 13,11 Hz, 2H),
1,91-2,13  (m, 1H),
1,73 (d, J = 13,30 Hz,
1H), 1,35 (d, J = 13,30
Hz, 1H), 0,87-1,16 (m,
3H)

- 2

O« <:§
0 ¢
N<:3>"7L
E;\>—NH F

4-(1-flo-1-((3-
flophenyl)sulf
onyl)etyl)-N-
(isoxazol-4-
yl)piperidin-
1-carboxamit

400

1H NMR (4000 MHz,
CD30D) & ppm 8,73
(s, 1H), 8,43 (s, 1H),
7,77 (s, 3H), 7,58 (s,
1H), 4,23 (t, J=12,13
Hz, 2H), 2,90 (t,
J=12,91 Hz, 2H), 2,44-
2,60 (m, 1H), 2,23 (d,
J=12,91 Hz, 1H), 1,85
(d, J=12,91 Hz, 1H),
1,37-1,66 (m, SH)

4-(1-flo-1-((3-
flophenyl)sulf
onyl)etyl)-N-
(2-flopyridin-
4-
yl)piperidin-
1-carboxamit

236

428

IH NMR (400 MHz,
CDCI3) 6 ppm 8,06 (d,
J = 5,8 Hz, 1H), 7,76
(dd, J = 1,16, 7,89 Hz,
1H), 7,70 - 7,59 (m,
2H), 7,47 (ddt, J =
0,86, 2,57, 8,25 Hz,
1H), 7,33 (d, ] = 15,16
Hz, 2H), 7,19 (d, J =
5,62 Hz, 1H), 4,35 -
4,16 (m, 2H), 3,06 -
2,93 (m, 2H), 2,60 -
2,72 (m, 1H), 2,35 (d, J
= 13,33 Hz, 1H), 1,99
(d, J = 13,20 Hz, 1H),
1,62 - 1,42 (m, SH)

tert-butyl  4-
(4-(1-flo-1-
(@3-
flophenyl)sulf
onyl)etyl)pipe
ridin-1-
carboxamido)
-1H-pyrazol-
1-carboxylat

237

499,1

1H NMR (400 MHz,
CDCI3) 6 ppm 8,31 (s,
1H), 7,78 (m, 1H), 7,71
(s, 1H), 7,69 (m, 2H),
7,49 (m, 1H), 6,33 (br
s, 1H), 4,29 - 4,06 (m,
2H), 3,05 - 2,88 (m,
2H), 2,54 (m, 1H), 2,27
(m, 1H), 2,02 (m, 1H),

-149-
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4-(1-flo-1-((3-
flophenyl)sulf
onyl)etyl)-N-
(-

1H NMR (400 MHz,
CDCI3) 8 ppm 8,63 (s,
1H), 7,66 (d, J = 7,70
Hz, 1H), 7,60 - 7,48
(m, 2H), 7,32-7,41 (m,
1H), 5,78 (s, 1H), 3,94-

E}NH N . metylisoxazol | 20 | 12 A 1418 (m, 2H), 2.81-
R -4- 2,99 (m, 2H), 2,47-
yl)piperidin- 2,61 (m, 1H), 2,16-
1-carboxamit 2,30 (m, 3H), 1,80-
2,08 (m, 2H), 1,34-
1,52 (m, 5H) o
1H NMR (400 MHz,
CD30D) & ppm 8,19
(d, J=1,47 Hz, 1H),
4-(1-flo-1-((3- 7,95-8,03 (m, 1H),
- | flophenyl)sulf 7,67-7,84 (m, 3H),
0 onyl)etyl)-N- 7,56-7,66 (m, 1H),
o} O\‘s—@ _ : 1 - —7 0~
(6-flopyridin- | 239 6 428,1 7,02 (dd, J=2,93, 8,80
F@N?TNQ_&F 3- Hz, 1H), 4,25-4,37 (m,
N= yl)piperidin- 2H), 2,87-3,00 (m,
1-carboxamit 2H), 2,48-2,61 (m,
1H), 2,22-231 (m,
1H), 1,83-1,93 (m,
1H), 1,46-1,65 (m, SH)
IH NMR (400 MHz,
CDCI3) 8 ppm 8,05 (br
4-(1-((4- s, 2H), 7,99 (d, J =8,07
xyanophenyl) Hz, 2H), 7,84 (d, J =
o sulfonyl)-1- 8,19 Hz, 2H), 6,91 (d,J
0 \\S"@—:N floetyl)-N-(6- | 240 3,5,9 |435,1 = 8,44 Hz, 1H), 6,75
F_@N?\j“o:ﬂ flopyridin-3- (br s, 1H), 4,09 (n,
N yD)piperidin- 2H), 2,91 (m, 2H), 2,58
1-carboxamit (m, 1H), 2,24 (m, 1H),
1,88 (m, 1H), 1,34-
1,55 (m, SH)
1H NMR (400 MHz,
CDCI3) 6 ppm 8,25 (s,
1H), 8,09-8,22 (m,
4-(1-(G- 3H), 8,03 (d, J=7,58
ox| Xyanophenyl) Hz, 1H), 696 (4,
OﬁO sulfonyl)-1- =831 Hz, 1H), 6,74
o>\‘_N/\:>7<S floetyl)-N-(6- | 241 3,5,9 |435,1 (s ,1H) 4 ’17_4 3’7 (’m
F@NH F flopyridin-3- 2}’1) ’29’0_3 0’8 (m’
N= yl)piperidin- T N
1-carboxamit 2H), 2,61-2,75  (m,
1H), 2,33 (d, J=13,08
Hz, 1H), 1,81-2,09 (m,
2H), 1,45-1,62 (m, 5H)
4-(1-flo-1-((4- IH NMR (400 MHz,
(triflometyl)p CDCI3) 6 ppm 7,97-
0 — f|henyDsulfonyl | 2% |8 7811 5,08 (m, 410), 7.81 (A,
kK F| Yetyl)-N-(6- J=8,19 Hz, 2H), 6,89
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flopyridin-3-
yl)piperidin-
1-carboxamit

(d, 12929 Hz, 1H),
6,77 (br, s,, 1H), 4,06-
426 (m, 2H), 2.83-
2,99 (m, 2H), 2,51
2,65 (m, 1H), 2,20-
231 (m, 1H), 1,83-
1,93 (m, 1H), 1,36-
1,53 (m, SH)

1H NMR (400 MHz,
CDCI3) & ppm 8,76
(br, s,, 1H), 7,90-8,04

?tr(ih(?n(ﬂ).eiy%;} (m, 3H), 7.80 (4,
0 O*s'i@—(ip henyl)sulfonyl g‘:rls%lg? 725}?’(1;’24
a\ NE‘NQ%F F)etyl)-N-(2- | 243 |8 I8 |11 45439 (m
= flopyridin-4- OH). 284300 (m.
F yDpiperidin- 2H), 252266 (m,
1-carboxamit lH), 2’21_2’37 (m,
1H), 1,84-1,94 (m,
1H), 1,36-1,52 (m, SH)
1H NMR (400 MHz,
CDCI3) 6 ppm 8,04
s (br, s, 2H), 7,88 (s,
FE (triflometyl)- 1H), 6’.88 d, J=8,19
g 1H-pyrazol-4- Hz, 1H), 6,69 (br, s,,
OHQ_Oz S |hsufonyet | 244 |16 (4821 | s NS O

N 5~ ] 95~
P i L y1)-N-(6- 2,97 (m, 2H), 2,51 (4,
N= flopyridin-3- J=10,51 Hz, 1H), 2,21

yl)piperidin- - R
1-carboxamit (d, J=12,96 Hz, 1H),
1,87 (d, J=11,98 Hz,
1H), 1,31-1,59 (m, SH)
1H NMR (400 MHz,
CDCI3) & ppm 8,44
4-(1-flo-1-((1- (br, s,, 1H), 7,88-8,01
metyl-3- (m, 2H), 7,45-7,63 (m,
VP | (triflometyl)- 2H), 4,35 (d, J=13,08
. O\ég)%N 1H-pyrazol-4- Hz, 1H), 4,23 (d,
St | yDsulfonylet |245 |16 482,1 | J=12,35 Hz, 1H), 3,97
NC\}N%TNDT | yD-N-(2- (s, 3H), 2,81-2,99 (m,
- = flopyridin-4- 2H), 2,54 (br, s,, 1H),
yl)piperidin- 2,20 (d, J=13,45 Hz,
1-carboxamit 1H), 1,89 (d, J=12,35
Hz, 1H), 1,32-1,58 (m,

SH)

1H NMR (400 MHz,
fngog;p;rggg CDCI3) & ppm 8,60 (s,
o o\\é?_CN/LO/ 3. 1H), 8,55 (s, 1H), 8,15
~ ND+ \_/ shsalfonylet | 246 |2 413,1 | (s, 1H), 7,92 (d, J=8.68
Wa F YHN- Hz, 1H), 6,97 (s, 1H),

(isoxazol-3-

6,82 (d, J=8,80 Hz,
1H), 4,12-4,29 (m,
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yl)piperidin-
1-carboxamit

2H), 3,97 (s, 3H), 2,89
(¢, J=11,70 Hz, 2H),
2,462,601 (m, 1H),
226 (d, J=13,20 Hz,
1H), 1,87 (d, J=13,20
Hz, 1H), 1,29-1,54 (m,
5H) |

[H NMR (400 MIz,
CDCI3) & ppm 9,14

i;il;ﬂ‘;:l'“l' (b, s,, 1H), 9,05 (br, s,
(triﬂometyl)- 1H), 8,92 (d, J=8,56
F | 1H-pyrazol-a- Hz, 1H), 7,93 (s, 1H),
0 yD)sulfonyl)et 7,42 (d, J=8,80 Hz,
0 s—Ch ¥)-N-(6- 247 | 16 478,1 | 1H), 4,30-447 (m,
—(N:\>*N2—N/\:>_F# A metylpyridin- 2H), 3,96 (s, 3H), 2,75~
- 3. 2,94 (m, 2H), 2,67 (s,
Dpiperidin: 3H), 2,46-2,59 (m,
: 1H), 2,10221 (m,
1-carboxamit IH) 179191 (m.
1H), 1,29-1,57 (m, 5H)
1H NMR (400 MHz
R)-4-(1-((3- ,
Edi)ﬂorgetgl(l)- CDCI3) 6 ppm 8,17 (s,
1 metvi-lH. 1H), 7.82 (m, 3H),
A 6,75-7,06 (m, 1H),
O -
a DE{S%N yl)sulfonyl)- | 248 |20 436,1 ;‘g; 5=?S7 3(511) éfg
=N N ~ | 1-floetyl)-N- ’ ’ S
§ ) ‘ (Oxazoﬁ_ m3H), 221
yDpiperidin- J=12,84 Hz, 1H), 1,88
1-carboxamit (d, J=12,35 Hz, 1H),
1,32-1,58 (m, SH)
1H NMR (400 MHz,
ii%;ﬂg:l'((l' DMS0-d6)  ppm 9,78
(triflometyl)- (s, 1H), 8,67 (s, 1H),
\ - e 7,75 (s, 1H), 6,77 (s,
Q f Q| Iipymazels 1H), 429 - 4,26 (m
B N\ r | yl)sulfonyl)et | 249 18 454 > ’ ’
Ty QTKF yD)-N- 2H), 4,14 (s, 3H), 2,87
" | (isoxazol-3 - 2,81 (m, 2H), 1,99 -
S 1,96 (m, 1H), 1,75 -
)piperidin- ’ > ’
)ll-gr%oxamit 1,60 (m, 4H), 1,47 -
1,35 (m, 2H)
1H NMR (400 MHz,
4-(1-flo-1-((1- DMSO0-d6) § ppm 9,77
metyl-3- (s, 1H), 8,98 (s, 1H),
(triflometyl)- 8,54 (d, J = 8,8 Hz,
1H-pyrazol-5- 1H), 7,80 - 7,75 (m,
\ yl)sulfonyl)et 2H), 4,37 - 4,34 (m,
Q b y1)-N-(6- 250 18 47811 9H), 4,15 (s, 3H), 2,95

metylpyridin-
3-
yl)piperidin-
1-carboxamit

_2,84 (m, 2H), 2,64 (s,
3H), 2,58 - 2,50 (m,
1H), 2,07 - 2,00 (m,
1H), 1,77 - 1,74 (m,
1H), 1,61 (d, J = 23,2
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Hz, 3H), 1,48 - 1,39
(m, 2H)
1H NMR (400 MHz,
DMSO0-d6) 8 ppm 9,41
(s, 1H), 7,97 (d,J = 5,7
fr;g;ﬂgjl'((l' Hz, 1H), 7,75 (s, 1H),
(triflometyl)- 7,40 - 7,38 (m, 1H),
\ 1H-pyrazol-5- 2’31 2(;’1)1}?’4&’3(1 ) ;15)6
0.9 N~ m, s Ty S, s
- o>_N\/—:>_E‘§\/,NS< zflgfﬁll-f(ozliyl)et 251 18 482,1 292 - 2.82 (m. 28,
N N F Fe | Alopyridin-4- 2,56 - 2,50 (m,- 1H),
F Dpiperidin- 2,02 - 1,99 (m, 1H),
}ll-cre)lrll))oxamit 1,76 - 1,73 (m, 1H),
’ 1,61 (d, J = 23,2 Hz,
3H), 1,47 - 1,39 (m,
2H)
1H NMR (400 MHz,
DMSO-d6) § ppm 8,80
4-(1-flo-1-((1- (s, 1H), 8,26 (s, 1H),
metyl-3- 8,04 - 7,99 (m, 1H),
(triflometyl)- 7,76 (s, 1H), 7,09 - 7,06
1H-pyrazol-5- (m, 1H), 4,27 - 4,21 (m,
0.0 \N‘N yl)sulfonyl)et | 252 18 482,1 2H), 4,15 (s, 3H), 2,91
Q s | y1)-N-(6- - 2,80 (m, 2H), 2,52 -
F‘@ﬁ_h‘%w: flopyridin-3- 2,50 (m, 1H), 2,02 -
N= " | yl)piperidin- 1,99 (m, 1H), 1,76 -
1-carboxamit 1,72 (m, 1H), 1,62 (d, J
= 23,1 Hz, 3H), 1,49 -
1,38 (m, 2H)
1H NMR (400 MHz,
CD30D) & ppm 9,77
4-(1-((3- (s, 1H), 8,66 (s, 1H),
(diflometyl)- 7,42 (s, 1H), 7,12 (t,] =
1-metyl-1H- 54,1 Hz, 1H), 6,77 (s,
00 Ney | Ppyrazol-5- 1H), 429 - 423 (m,
oN O>\—N/\:> ﬁé \ - yDsulfonyl)- | 253 17 434 2H), 4,10 (s, 3H), 2,87
N F I | 1-floetyl)-N- - 2,77 (m, 2H), 2,50 -
(isoxazol-3- 2,47 (m, 1H), 1,99 -
yl)piperidin- 1,96 (m, 1H), 1,72 -
1-carboxamit 1,69 (m, 1H), 1,58 (d, J
= 23,2 Hz, 3H), 1,49 -
1,35 (m, 2H)
4-(1-((3- 1H NMR (400 MHz,
(diflometyl)- CD30D) & ppm 8,21
o Ny | l-metyl-TH- (s, 1H), 8,02 - 7,97 (m,
o>_N S‘Q\/'\/F pyrazol-5- 254 17 462 1H), 7,26 (s, 1H), 7,04
~ / I | yDsulfonyl)- ~7.01 (m, 1H), 6,84 (i,
1-floetyl)-N- J=54,5Hz, 1H), 4,36 -
(6-flopyridin-
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3- 3H), 2,98 - 2,92 (m,

yl)piperidin- 2H), 2,63 - 2,61 (m,

1-carboxamit 1H), 2,22 - 2,18 (m,
1H), 1,92 - 1,89 (m,
1H), 1,69 - 1,52 (m,
SH)

1H NMR (400 Mz,
CD30D) § ppm 8,03

?dftll(fget ) (d, J = 6,4 Hz, 1H),
o LTEL 748 - 741 (m, 2H),
\ Y 7,14 (s, 1H), 6,72 (8, I =
pyrazol-5-
o % 8N | Yhsulfony)- 543 Hz, 1H), 427 -
N ORI e | 255 |17 462|420 (m, 2H), 321 (s,
QH F o Y- 3H), 2,92 - 2,85 (m,
F g_' opyridin- 2H), 2,53 - 2,48 (m,
L 1H), 2,12 - 2,09 (m,
yDpiperidin- IH), 1,84 - 1,80 (m
1-carboxamit 1), 1:57 i 1: 42 (m:
5H)
1H NMR (400 Mz,
CD30D) § ppm 9,02
4-(1-(G- (s, 1H), 8.42 (d, ] = 8.8
(diflometyl)- Hz, 1H), 7,82 (d, J =
Lmetyl 1 H- 8.8 Hz, 1H), 726 (s,
pyraz 1H), 6,85 (t, J = 54,5
\ yDsulfonyl)- Hz, 1H), 4,41 - 434
0o by | LfloetyDN- 125617 458 (. 2H), 4.16 (s, 3
OMC}—@*\J\(F (@ 3,02 - 2,96 (m, 2H)
/ \ L L s - > ) s
‘QN“ i ! gfetylpy“dm 2.72 (s, 3H), 2,68 - 2,60 |
L (m, 1H), 2,23 - 2,20 (m,
yDpiperidin- 1H), 1,95 - 1,92 (m
1-carboxamit lH)’ 1',69 R 1’51 (m’
5H)
IH NMR (400 MHz,
CD30D) & ppm 8,77
Eil)ﬂtrget((f) (s, 1H), 8,60 (s, 1H),
oL 8,20 (s, 1H), 7,98 - 7,94
: ey (m, 1H), 711 - 6,84 (m,
F pyrazol-4-
2H), 421 - 4,13 (m,
Q.9 )<n | yDsulfonyl)-
0 No_é A 1feetN. | 257 |21 464 2H), 3,93 (s, 3H), 2,80
F@—NH ¢ b (6-flopyridin- - 2,70 (m, 2H), 2,43 -
N= 3 235 (m, 1H), 1,97 -
L 1,94 (1H), 1,66 - 1,63
yl)piperidin- (m, 1H), 147 (d, ] =
1-carboxamit 3 ’0 Hz’ ?:H) 1’39 3
1,26 (m, 2H) |
(S)-4-(1-((3- 1H NMR (400 Mz,
F%F (diflometyl)- DMSO-d6) & ppm 9,01
Q0 /<N | 1-metyl-1H- (s, 1H), 8,41 - 8,39 (m,
(O pyrazol-4- 258 121 460 1om), 7.82 - 7.80 (m,
—(N}NH F yl)sulfonyl)- 2H), 6,98 (t, J = 53,1
1-floetyl)-N- Hz, 1H), 4,39 - 431
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(6-
metylpyridin-
3-
yl)piperidin-
1-carboxamit

(m, 2H), 4,05 (s, 3H),
3,00 - 2,94 (m, 2H),
2,72 (s, 3H), 2,57 - 2,56
(m, 1H), 1,92 - 1,89 (m,
1H), 1,65 - 1,61 (m,
1H), 1,59 - 1,50 (m,
5H)

1H NMR (400 MHz,

(R)-4-(1-((3- DMSO-d6) & ppm 8,26
(diflometyl)- (s, 1H), 8,07 - 8,06 (m,
1-metyl-1H- 1H), 7,89 - 7,84 (m,
F%F pyrazol-4- 1H), 7,00 - 6,74 (m,
Q0 AN | yDsulfonyl)- 2H), 423 - 4,17 (m,
IO Tfloety)N- 259 |20 4641191y, 3,92 (s, 3H), 2,85
FQNH : (6-flopyridin- - 2,74 (m, 2H), 2,45 -
3- 2,41 (m, 1H), 2,12 -
yD)piperidin- 1,93 (m, 1H), 1,78 -
1-carboxamit 1,75 (m, 1H), 1,53 -
1,36 (m, 5H)
1H NMR (400 MHz,
%ﬁ‘;&:}%z CD30D) 5 ppm 8,38
- 1_1%_ (s, 1H), 8,21 (s, 1H),
razgl_ . 8,02 - 7,97 (m, 2H),
rF %Slﬂfonyl)_ 712 - 6,86 (m, 2H),
o Os%'; 1-floctyl)}-N- | 260 | 20 460 j’gi . ?ﬁ%fz(;n'f-g%)d
B . m, 2H), 2,55 - 2,52 (m,
N metylpyridin- 1H), 2,24 - 2,20 (m
o 1H), 1,90 - 1,87 (m,
yDpiperidin- 1H), 1.65 - 1.46 (m
1-carboxamit SH)’ 7’ ’ ’
1H NMR (400 MMz,
CD30D) & ppm 8,63
?;)f'l“'(l't(%' A, J = 2,4 Hz, 1H),
1 in;’tmlel% ) 8,26 (s, 1H), 8,02 - 7,99
) .Zyl i (m, 1H), 7,61 (d, J =
F pf’ralif' | 8,64 Hz, 1H), 6,87 (1, J
0 OQP% }ll-)ggeto?)}-]&- 261 |20 |s141 | 0> Ha 1H), 4,26 -
a0 AL\ Y PIRL1421 (m, 2H), 3,92 G,
P~ N £ . 3H), 2,87 - 2,80 (m,
" (triflometyl)p OH), 246 - 241 (m
yridin-3- | 1H), 2,13 - 2,10 (m,
yDpiperidin- 1H). 179 - 1.76 (m
1-carboxamit IH)’ 1’53 i 1,38 (m’
5H) /
1H-NMR (300 Mz,
4-(1-flo-1-((6- DMSO0-d6) 3 ppm 9,28
of =\ f | (riflometylp -9,20 (m, 3H), 8,88 (m
@O O <\—N/> o ﬁ;ijﬁ‘%‘lyl)et 262 |5,9 462 1H), 8,62 (m, 1H), 8,29
N NH F 1
- TN (m, 1H), 7,75 (m, 1H),

(pyridazin-4-

4.23 (m, 2H), 2,90 (m,
2H), 2,50 (m, 1H), 2,11
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yl)piperidin-
1-carboxamit

(m, 1H), 1,76 (m, 1H),
1,64 (d, T = 23,1 Hz,
3H), 1,54 - 1,43 (m,
2H)

4-(1-((2-
clophenyl)sulf
onyl)-1-
floetyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

263

5,9

427,2

1H NMR (400 MHz,
CD30D) 6 ppm 9,23
(d, J = 2,0 Hz, 1H),
8,86 (d, ] = 6,0 Hz,
1H), 8,10 (d, J = 1,2
Hz, 1H), 7,86 (m, 1H),
7,71 - 7,69 (m, 2H),
7,62 - 7,57 (m, 2H),
4,32 (m, 2H), 2,95 (m,
2H), 2,62 (m, 1H), 2,28
(m, 1H), 1,92 (m, 1H),
1,63 - 1,50 (m, SH)

4-(1-(-
clophenyl)sulf
onyl)-1-
floetyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

264

5,9

427,2

1H NMR (400 MHz,
DMSO0-d6) 6 ppm 9,27
(d, J =2 Hz, 1H), 9,20
(s, 1H), 8,87 (d, J =6
Hz, 1H), 7,97 (d, J =
0,8Hz, 1H), 7,89 (m,
2H), 7,77 (m, 2H), 4,24
(d, J = 13,2 Hz, 2H),
2,87 (m, 2H), 2,43 (m,
1H), 2,07 (m, 1H), 1,73
(m, 1H), 1,53 (d,J=21
Hz, 3H), 1,41 (m, 2H)

4-(1-(3-

N | xyanophenyl)

sulfonyl)-1-
floetyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

265

3,5,9

418

1H NMR (2300 MHz,
DMSO0-d6)  ppm 9,22
(d, T = 2,7 Hz, 1H),
9,16 (br, S,, 1H), 8,82
d, J = 6,0 Hz, 1H),
8,32 - 828 (m, 2H),
8,18 (m, 1H), 7,89 (m,
1H), 7,70 (m, 1H), 4,23
(m, 2H), 2,83 (m, 2H),
2,45 (m, 1H), 2,03 (m,
1H), 1,69 (m, 1H), 1,47
- 1,32 (m, SH)

4-(1-flo-1-((4-
(triflometyl)p
henyl)sulfonyl
)etyl)-N-
(pyridazin-4-
yl)piperidin-
1-carboxamit

266

461,2

1H-NMR (400 MHz,
DMSO0-d6) § ppm 9,28
(m, 1H), 9,19 (br s,
1H), 8,88 (m, 1H), 8,15
- 8,10 (m, 4H), 7,76
(M, 1H), 4,26 (m, 2H),
2,91 - 2,83 (m, 2H),
2,47 (m, 1H), 2,10 (m,
1H), 1,74 (m, 1H), 1,58
(d, J = 23,2 Hz, 3H),
1,49 (m, 2H)
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1H-NMR (400 MHz,
DMSO-d6) & ppm

4-(1-flo-1-((1- 10,96 (br s, 1H), 8,54
metyl-1H- (s, 1H), 7,78 (4,1 =2,4
o\ pyrazlol—S- Hz, 1H), 7,12 (d, J =
o Osf ("N | yDsulfonyl)et 2;4 Hz, 1H), 4,23 (m,
s 3N N N12s. (267 59 4029|508 (s, 3H), 2,93
i/ F thiadiazol-5- (m, 2H), 2,49 (m, 1H),
yl)piperidin- 2,06 (m, 1H), 1,77 (m,
1-carboxamit 1H), 1,61 (d, J = 23,2
Hz, 3H), 1,54 - 1,46
(m, 2H)

1H-NMR (400 MHz,
4-(1-flo-1-((4- DMSO-d6) 6 ppm
(triflometyl)p 10,97 (br s, 1H), 8,54
o0 ¢ | henyDsulfonyl (s, 1H), 8,13 (m, 4H),
0 $— )—EF| etyl)-N- 4,25 (m, 2H), 2,94 (m,
s N ) Pl (12,3 268 18 467,21 oMY, 2,44 (m, 1H), 2,09
N~/ thiadiazol-5- (m, 1H), 1,75 (m, 1H),
yl)piperidin- 1,58 (d, J = 22,8 Hz,
1-carboxamit 3H), 1,50 - 1,41 (m,

2H)
IH-NMR (300 MHz,
DMSO0-d6) & ppm 9,27
(m, 2H), 8,89 (d, J =
4-(1-((1-etyl- 6,0 Hz, 1H), 7,82 (d, J
( 1H-pyrazol-5- = 1,5 Hz, 1H), 7,76 (m,
09 Ney yl)sulfonyl)- 1H), 7,10 (d, J = 1,5
Q s—U | I-floetyl)-N- | 269 5,9 411 Hz, 1H), 4,43 (m, 2H),
NI}NZ'”MF (pyridazin-4- 4,27 (m, 2H), 2,90 (m,
N= yl)piperidin- 2H), 2,46 (m, 1H), 2,05
1-carboxamit (m, 1H), 1,76 (m, 1H),
1,63 (d, J = 23,1 Hz,
3H), 1,39 - 1,17 (m,

SH)
1H-NMR (400 MHz,
CD30D) & ppm. 9,25
iy(;nc()ghenyl) gdégJ ; ?:I) ng’l 412’
W T i 20 350 |as |2 508 (m, 21,75
N@NE‘NQ%F @°i§g;;in:4_ o (m, 1H), 4,33 (m, 2H),
N= yl)ypiperi . 2,94 (m, 2H), 2,59 (m,
1-carboxamit I»H)’ 2,29 (m, 1H)’. 1,90
(m, 1H), 1,62 - 1,57 (m,

SH)
1H-NMR (400 MHz,
o | e - DMS0-d6) 8 ppm 9,28
0\, | metyl-1H- d, J = 2,4 Hz, 1H)
Osg_ (N razol-5- ? > > 4
L NMSM Wsulfomhet | 271 |59 |3969 920, 1H), 888 (@7
N ) ; YN = 6,0 Hz, 1H), 7,77 (m,

(pyridazin-4-

2H), 7,12 (d, J, = 2,4
Hz, 1H), 4,27 (m, 2H),
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yl)piperidin-
1-carboxamit

4,07 (s, 3H), 2,86 (m,
2H), 2,46 (m, 1H), 2,05
(m, 1H), 1,79 (m, 1H),
1,62 (d, J = 23,2 Hz,
3H), 1,53 - 1,46 (m,
2H) .

1H-NMR (400 MHz,
CD30D) & ppm 9,25

4'(1'?‘;§'((1' d, ] = 2,4 Hz, 1H),
?ri’fig’a;d_gl_ 8,88 (m, 1H), 7,96 (d, J
o N _@ Dsulfonyl)et v =1,2 Hz, 1H), 7,88 (m,
\ >—NC>7< NN yl N Y 272 |16 3969 | 2H), 4,36 (m, 2H), 3,86
N Yk ; yD-N- (s, 3H), 2,94 (m, 2H),
N= dazin-4- y > ; ’
(Ifyr.l o 2,54 (m, 1H), 2,32 (m,
iﬁiﬁaﬁt 1H), 1,90 (m, 1H), 1,69
(d, J = 22,4 Hz, 3H),
1,56 - 1,48 (m, 2H)
TH-NMR (400 MMz,
DMSO-d6) & ppm 9,26
d, T = 2,0 Hz, 1H),
4-(1-flo-1-((2- 9,19 (br s, 1H), 8,85
/ metoxyphenyl (m, 1H), 7,81 -7,74 (m,
. 0" ysulfonyl)etyl) 3H), 7,34 (d, J = 10,8
0 s@ N-(pyridazin- | 273 | 5,9 423 Hz, 1H), 7,17 (m, 1H),
N@_N?\;‘ND_A 4- 427 (m, 2H), 3,90 (s,
N= yl)piperidin- 3H), 2,85 (m, 2H), 2,38
1-carboxamit (m, 1H), 2,10 (m, 1H),
1,73 (m, 1H), 1,49 (d, J
=232 Hz, 3H), 1,42 -
1,34 (m, 2H)
IH-NMR (400 MMz,
DMSO-d6) & ppm
i'gr;(()(tm ) 10,93 (br s, 1H), 8,54
331 fonI;fl)élY (s, 1H), 8,22 (d, {i =84
0 Hz, 2H), 8,10 (d, J =
s O ()= floetyDN- | oo) 13 5 luoa |84 11z 2H), 424 (m,
) ; (}113253." s 2H), 2,92 (m, 2H), 2,44
tlla.laz.od.' - (m, 1H), 2,10 (m, 1H),
ypiperidin- 1,73 (m, 1H), 1,57 (d, J
1-carboxamit = 00.8 Tz, 3H), 149 -
1,36 (m, 2H)
1H-NMR (400 Mz,
DMSO0-d6) & ppm 9,28
4-(1-((3,5- d, J = 2,0 Hz, 1H),
¢ | diflophenyl)su 8,87 (m, 1H), 7,90 (m,
) of Q Ifonyl)-1- 1H), 7,77 (m, 1H), 7,67
floety)-N-  [275 |6 429 m, 2H), 4,27 (m, 2H),
(O D (m, 2H), 4,27 (m, 2H)

(pyridazin-4-
yl)piperidin-
1-carboxamit

2,90 (m, 2H), 2,47 (m,
1H), 2,08 (m, 1H), 1,75
(m, 1H), 1,61 (d, ] =
22,8 Hz, 3H), 1,49 -
1,40 (m, 2H)
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1H-NMR (400 MHz,
CD30D) 6 ppm 9,23

4-(1-((3- (d, J = 2,0 Hz, 1H),
(diflometyl)- .
N 886 (4, J = 64 Hz,
" pyrazg’l ] 1H), 8,36 (s, 1H), 7,85
L) - , 1H), 6,97 (t, J =
O%NQ;ZSQE\ vi)sulfonyl)- | 276 |20 447 2;12 HZ) 0 4(31‘ -
N Y : I-flocty)-N- 2H), 4,02 (s, 3H), 2,94
N= (pyridazin-4- (m. 2H), 2,56 (m, 1H)
yDpiperidin- 2.23 (m, 1H), 1,90 (m,
1-carboxamit 1H), 1,63 - 1,53 (m
SH)
TH-NMR (400 Mz,
fr;g'ﬁg:l'((l‘ CD30D) & ppm 9,20
(trigomet 1- (d, J =20 Hz, 1H),
o\ H pyrmyﬂ p 8,84 (d, J = 8,0 Hz
Osd_ (N i - 1H), 7,84 (m, 1H), 7,39
@%_N SWF ygsillfonyl)et 277 |18 4654 | g )1’;1’)8 4(‘;; (m)’;ﬁ)
N\ NH F F y -\~ > > > > )
= N 3,91 (s, 3H), 2,99 (m,
gfj‘/;ilggfiﬁi 2H), 2,62 (m, 1H), 2,19
Dpiperidin- (m. 1H), 1,91 (m, 1H),
1-carboxamit 1,67 - 1,45 (m, 5H)
[H-NMR (400 Mz,
e CD30D) § ppm 9,23
(11_1()( 34_(1 flo (d, J =2 Hz, 1H), 8,86
el (d, J = 6 Hz, 1H), 7.87
. N <:§ flophenyl)sulf (m, 1H), 7,79 - 7,66 (m,
N O onyhety)-N- | 278 6 L 31, 7,60 (m, 1H), 4,33
ND—NH SYF (pyridazin-4- (m ’71-’1) ) 921 (m’2’H)
yD)piperidin- A 2
: . 2,52 (m, 1H), 2.27 (m,
I-carboxamit 1H), 1,89 (m, 1H), 1,59
S149 (m, 5H)
TH-NMR (400 MHz,
CD30D) & ppm 9,23
2(53):4'(1'%'1' (d. ] =2 Hz, 1H), 8,86
F (d. T = 6 Hz, 1H), 7,87
Q O“S'C')‘Q ggﬁgz?y%)irﬂf 279 |6 a1p | @ 1H),7,79-7,66 (m,
~ N ) Jey '~ | 3H),7,60 (m, 1H), 4,33
(o F . (m, 2H), 2,94 (un, 240,
‘ . 2,52 (m, 1H), 2,27 (m,
1-carboxamit 1H1), 1,89 (m, 1H), 1,59
- 1,49 (m, 5H)
TH-NMR (400 MHz,
4-(1-flo-1-((1- CD30D) 5 ppm 8,45
metyl-1H- d, J = 1,6 Hz, 1H),
o \N pyrazol-5- 7,68 (d, J = 2,0 Hz,
Os& (N sulfonyl)et 1H), 7,03 (d, J = 2,0
O, S | y y s >
o M’:}-#f\) )-N- 280159 1386y Tim), 6,75 (d, T =
N (isoxazol-3- 1.4 Hz, 1H), 431 (m,
yl)piperidin- 2H), 4,12 (s, 3H), 2,93

1-carboxamit

(m, 2H), 2,56 (m, 1H),
2,22 (m, 1H), 1,95 (m,
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1H), 1,67 (d, J = 22,8
Hz, 3H), 1,58 (m, 2H)

4-(1-flo-1-((1-
metyl-3-
(triflometyl)-
1H-pyrazol-4-

TH-NMR (400 MMz,
CD30D) & ppm 9,23
d, J = 2,0 Hz, 1H),
8,86 (d, ] = 6,0 Hz,
1H), 8,43 (s, 1H), 7,86

yl)sulfonyl)et | 281 16 465 (m, 1H), 4,31 (m, 2H)
N 2 b b 2 b
) ; RN 3,91 (s, 3H), 2,95 (m,
N (pyridazin4- 2H), 2,57 (m, 1H), 2,22
yhpiperidin. (m, 1H), 1,91 (m, 1H),
-carboxamit 1,63 - 1.55 (m, SH)
TH-NMR (300 MHz,
DMSO-d6) 6 ppm 9,69
(s, 1H), 8,61 (d, 1 = 1,8
4-(1-((3- Hz, 1H), 831 - 828
N xyanophenyl) (m,2H), 8,18 - 8,15 (m,
o _/ | sulfonyl)-1- 1H), 7,92 - 7,86 (m,
o Os{j floety)-N- 282 |3,5,9 [407 | 1H), 6,73 (s, 1H), 4,22
ot N O (isoxazol-3- - 418 (m, 1H), 2,80 -
=~ yl)piperidin- 2,72 (m, 2H), 2,46 -
1-carboxamit 2,45 (m, 1H), 2,03 -
1.97 (m, 1H), 1,61 -
1.54 (m, 1H), 1,40 -
1,32 (m, 5H)
IH-NMR (400 MHz,
DMSO-d6) 6 ppm 9,74
(s, 1H), 8,66 (d, ] = 1,8
i}gﬁggﬂenyl) Hz, 1H), 8,22 (d, J =
o i 8.4 Hy, 2H), 8,10 (d, J
n °>\_NC>%S =" HoetybN- 283 |3.5.9 |407.1 ;i’lllgziéH}Igﬂzg%
) NH F (isoxazol-3- (m 2111) 5 %9 (rn’ 7i{)
yDpiperidin- 2.50 (m. 1H), 2,19 (m.
1-carboxamit 1H), 1,63 (m, 1H), 1,58
(d, J = 22,8 Hz, 3H),
1,47 (m, 2H)
IH-NMR (400 MHz,
DMSO0-d6) 8 ppm 9,74
(R)-4-(1-flo- (s, 1H), 8,66 (d, J = 2,0
1@ Hz, 1H), 7.83 - 7,70
0.9 flophenyl)sulf (m, 4H), 6,77 (d, J =
O o § onylety)-N- | 284 |6 400 | 1,6 Hz, 1H), 425 (m,

(isoxazol-3-
yl)piperidin-
1-carboxamit

2H), 2,78 (m, 2H), 2,40
(m, 1H), 2,05 (m, 1H),
1,69 (m, 1H), 1,56 (d, J
= 22,8 Hz, 3H), 1,45 -
1,34 (m, 2H)
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1H-NMR (400 MHz,
DMS0-d6) § ppm 9,74

(S)-4-(1-flo-1- (s, 1H), 8,66 (d, ] =2,0
I N(EE Hz, 1H), 7,83 - 7,70
0P flophenyl)sulf (m, 4H), 6,77 (d, J =
Q \S{ § onyl)ety)-N- |285 |6 400 1,6 Hz, 1H), 4,25 (m,
oN_ 7 ND'f”F (isoxazol-3- 2H), 2,78 (m, 2H), 2,40
yl)piperidin- (m, 1H), 2,05 (m, 1H),
1-carboxamit 1,69 (m, 1H), 1,56 (d,J
= 22,8 Hz, 3H), 1,45 -
1,34 (m, 2H)
1H-NMR (400 MHz,
DMSO0-d6) & ppm 8,65
gl?{;_'(l'ﬂo' (s, 1H), 8,52 (d, ] = 2,4
flophenyl)sulf Hz, 1H), 7.86 - 7,71
. onyDetyl)-N- (m, 5H), 7,30 (m, 1H),
o ybety
a \\SO 6 %6 |6 440 5,26 (m, 1H), 4,48 (m,
@NETND—SAF (ydroxymet 2H), 4,25 (m, 2H), 2,84
_ yaroxymety 2H), 2,49 (m, 1H)
HO N Dpyridin-3- (m, 2H), 2, S
SDpiperidin- 2,07 (m, 1H), 1,68 (m,
1-carboxamit 1H), 1,52 (d, J = 22.8
'Hz, 3H), 1,14 - 1,02
(m, 2H) |
1H-NMR (400 MHz,
DMSO0-d6) § ppm 8,95
(s, 1H), 8,19 (d, ] = 5,6
AR Hz, 1H), 7,82 - 7,71
flophenyl)sulf (m, 4H), 7’56 @, J =
o | onyhetylN- 2,0 Hz, 1H), 7,39 (m,
" . o O 2 g7 |6 shop | TH5.32(m, 11), 445
_'}/}N%TNC%LF (hydroxymety d J =60 Hz 2H),
_ : Dpyridin-d- 4,26 (m, 2H), 2,81 (m,
Dpiperidin: 2H), 2,46 (m, 1H), 2,07
}ll—carboxamit (m, 1H), 1,71 (m, 1H),
1,57 (d, J = 23,0 Hz,
3H), 1,47 - 1,35 (m,
2H) |
1H NMR (400 MHz,
DMSO0-d6) § ppm 9,24
(s, 1H), 8,92 (d, J=2,45
(R)-4-(1-((3- Hz, 1H), 8,59 (s, 1H),
(diflometyl)- 8,32-8,38 (m, 1H),
L 1-metyl-1H- 8,22-829 (m, 1H),
o pyrazol-4- 7,72 (dd, J=5,32, 8,62
0 °°é’%z yDsulfonyl)- | 288 |20 446 Hz, 1H), 698 (t,
@NZ—ND?QF | 1-floetyl)-N- J=52,00 Hz, 1H), 4,12-
N= (pyridin-3- 4,27 (m, 2H), 2,74-
yl)piperidin- 2,94 (m, 2H), 2,47 (s,

1-carboxamit

3H), 233241 (m,
1H), 1,91-2,04 (m,
1H), 1,64-1,74 (m,
1H), 1,50 (d, J=23,00
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Hz, 3H), 1,25-1,45 (m,
2H)

1H NMR (400 MHz,
DMS0-d6) § ppm 8,59

R)-4-(1-((3- |
E di)ﬂorfleéfl)_ (s, 1H), 8,47 (s, 1H),
-motyl. LFL. 7,51 (s, 2H), 6,97 (1,
- . J=52,00 Hz, 1H), 4,04-
: pf)sulfon D- 4,18 (m, 23H), 3.93 (s,
0 oL (SN 1Y o 1y 289 |20 435 3H), 2,59-2,76 (m,
HN}N}\;NQ?Q " I{Hoety )'Nl' 2H), 223239 (m,
Ns ¢ g_ I-pyrazol- 1H), 1.87-198 (m,
yl)piperidin- 1H), 1’57';’66_ (m,
1-carboxamit 1H), 1,49 (d, J=23,00
Hz, 3H), 1,18-1,39 (m,
2H)
1H NMR (400 Mz,
DMSO0-d6) 6 ppm 8,59
R)-4-(1-((3-
oy, (s, 1H), 847 (s, 1H),
e LTEL 7,51 (s, 2H), 6,97 (,
: yl y J=52,00 Hz, 1H), 4,04-
F pyrazoi-a- 4,18 (m, 23H), 3,93 (s,
0.8 sy | YDsulfonyl)- 0 B35 |3H 9-2,76
0 N [ efloetyhn. | 200 |2 ), 2,59-2,76  (m,
HNN N?:”D—Q S am oY 2H), 223239 (m,
< F g -pyrazo 1H), 1,87-198 (m,
L 1H), 1,57-1,66 (m
Dpiperidin- > ’ ?
{_)Cl;ﬁ)cf;a‘mit 1H). 1,49 (d, J=23,00
Hz, 3H), 1,18-1,39 (m,
2H) '
1H NMR (400 MHz,
DMSO0-d6) 6 ppm 9,24
(s, 1H), 8,81 (d, J=2,45
(S)-N-(6- Hz, 1H), 811 (dd
;‘yagofirlﬁg' J=2,57, 8,68 Hz, 1H),
0.0 O 1'§(3' e 7,89 (d, J=8,68 Hz,
Q ) N 291 |6 435 1H), 7,68-7,85 (m,
N:_'(/}J\H_NQF“’ ﬂ"plhe?yll)s.‘ﬂf 4H), 4,18-431 (m,
N= firgn)_el_”plpe 2H), 2.79-2.95 (m,
carboxamit 2H), 2,38-2,48 (m,
1H), 2,03-2,13 " (m,
1H), 1,68-1,77 (m,
1H), 1,34-1,62 (m, SH)
1H NMR (400 MHz,
i ;R;‘rllf)'“‘i . DMSO0-d6) 8 ppm 9,24
0.0 O 3y1 fy(rl a (s, 1H), 8,81 (d, J=2,45
Q NC>—2 l'z(g' Bl Y B 435 Hz, 1H), 8,11 (dd,
N:‘(/}NH N W J=2,57, 8,68 Hz, 1H),
N= flophenyl)sulf 7,89 (d, J=8,68 Hz
onyl)etyl)pipe ’ ’ ; ’

1H), 7,69-7,85 (m,
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ridin-1- 4H), 4,19-432 (m,
carboxamit 2H), 2,79-2,94 (m,
2H), 2,37-2,49 (m,
1H), 2,03-2,14 (m,
1H), 1,67-1,77 (m,
1H), 1,35-1,62 (m, SH)
1H NMR (400 MHz,
DMSO0-d6) § ppm 9,38
(R)-N-(2- (s, 1H), 8,47 (d, J=5,75
xyanopyridin- Hz, 1H), 8,05 (d,
N . f it-;(y(l)—4-(1-ﬂo- J=2,08 Hz, 1H), 7,68~
N o OO «((3- 7,86 (m, SH), 4,18-
O flophenylysulf | 22> | © 435 1430 (m, 3H), 2.80-
N/ - F onyl)etyl)pipe 2,94 (m, 2H), 2,39-
ridin-1- 2,48 (m, 1H), 2,04-
carboxamit 2,14 (m, 1H), 1,67-
1,78 (m, 1H), 1,34-
1,62 (m, SH)
1H NMR (400 MHz,
DMSO0-d6) 6 ppm 9,37
(s, 1H), 8,67 (s, 1H),
(R)-N-Q2- 847 (d, J=5,75 Mz,
xyanopyridin- 1H), 8,06 (d, J=2,20
4&?5)'4'(1'1((3' Hz, 1H), 7,72 (dd,
- (1;1;’:;‘16?}1) 122,20, 5,75 Hz, 1H),
N\ o Oes'cf’%w pyrazol-d- 204 |20 |435 | 105 (b Jo200 Mz
\ O 1H), 4,16-433 (m,
N N L ?)S‘ﬂfonyl)' 2H), 4,00 (s, 3H), 2,79-
floctypiperd 249 (m 110, 200-
- 210 (@ 1), 165
1,79 (m, 1H), 1,57 (d,
J=23,00 Hz, 3H), 1,32-
1,52 (m, 2H)
1H NMR (400 MHz,
DMSO-d6) & ppm 9.20
4-(1-flo-1-((3- (s, 1H), 8,80 (d, J=2,45
flophenyl)sulf Hz, 1H), 8,20 (dd,
5 F| onyl)etyl)-N- J=2,45, 8,80 Hz, 1H),
N (6- 7,56-7,81 (m, 4H),
N\ waoﬁﬂ metylpyridin- | 2> |8 424 409-424 (m, 2H),
“Q'N” 3- 2,72-2,90 (m, 3H),
yl)piperidin- 2,30-2,49 (m, 4H),
1-carboxamit 1,95-2,06 (m, 1H),
1,62-1,75 (m, 1H),
1,26-1,56 (m, 5H)
(R)-4-(1-flo- 1H NMR (400 MHz,
00\ 2-((ﬂl-metyg3- %D?’CN) S ppm 7,97
R Q N triflometyl)- (d, J=5,99 Hz, 1H),
N@N Noj M 1H-pyrazol-5- 296 18,5 482 7,82 (br, s,, 1H), 7,39
=/ H F " | yl)sulfonyl)et (s, 1H), 7,26 (s, 2H),
y1)-N-(2- 420-431 (m, 2H),
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flopyridin-4-
yl)piperidin-
1-carboxamit

4,17 (s, 3H), 2,82-3,00
(m, 2H), 2,47-2,63 (m,
1H), 2,06-2,18 (m,
1H), 1,79-1,90 (m,
1H), 1,41-1,73 (m, SH)

1H NMR (400 MHz,
CD30D) & ppm 8738

(R)-4-(1-((3- (s, 1H), 7,96 (d, J=5,87

(diflometyl)- Hz, 1H), 7,30 (td,

1-metyl-1H- J=1,60, 5,84 Hz, 1H),

F—" | pyrazol-4- 7,26 (d, J=1,83 Hz,

Q.0 )y | yDsulfonyl)- 1H), 6,99 (t, J=52,00
;@EE_ND%SFQ\:N\ 1-floctyD)-N- 297 |20 464 |11, 1H), 424-4,39 (m,
. : (2-flopyridin- 2H), 4,05 (s, 3H), 2,95
4- (dt, J=2,57, 13,08 Hz,

yl)piperidin- 2H), 2,49-2,63 (m,

1-carboxamit 1H), 2,18-2,29 (m,

1H), 1,84-1,94 (m,

1H), 1,43-1,69 (m, SH)

1H NMR (400 MHz,

©40-G- CDICN) 3 ppm 56

(diflometyl)- o PR )

Lmetyl 1. J=6,85 Hz, 1H), 8,16

azol-4- (s, 1H), 7,78 (s, 1H),

o p{” oo 7,71 (d, 1=6,97 Hz

Q O\\S‘Q%N. i,)ggetif?)y& 208 |21 | 461 ;H)’lé’)oi ¢ iézzoo

N z, ,4,18-4,33 (m,

A NZ—N% ~| @ — 2H), 4,00 (s, 3H), 2,87-
= znety pyridin- 3,04 (m, 2H), 2,62 (s,
piperidin- 3H), 2,46-2,58 (m,

)lf-czr%oxamit 10, 2,11-2,22 (m,

1H), 1,80-1,91 (m,

1H), 1,41-1,66 (m, 5H)

1H NMR (400 MHz,

CD30D) 8 ppm 9,03-

(R)-N-(6- 9,09 (m, 1H), 8,71-

xyanopyridin- 8,77 (m, 1H), 8,38 (s,

3-yD)-4-(1-((3- 1H), 8,10 (dd, J=2,57,

e (diflometyl)- 8,68 Hz, 1H), 7,78 (d,

00 1-metyl-1H- J=8,68 Hz, 1H), 6,99 (t,
O>\‘“NC>—ZSA</&\ pyrazol-4- 299 20 471 J=52,00 Hz, 1H), 4,24-

N (/ \> N . yl)sulfonyl)- 4?40 (m, 2H), 4,05 _(s,
N= 1- 3H), 2,96 (dt, J=2,57,
floetyl)piperid 13,08 Hz, 2H), 2,51-

in-1- 2,64 (m, 1H), 2.20-

carboxamit 2,29 (m, 1H), 1,84-

1,95 (m, 1H), 1,44-
1,68 (m, SH)
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1H NMR (400 MHz,

(R)-5-(4-(1- METANOL-d4) § ppm
((3- 8,70 (t, J=1,47 Hz, 1H),
(diflometyl)- 8,27 (s, 1H), 7,99 (d,
1-metyl-1H- J=1,47 Hz, 2H), 6,88 (t,
0 pyrazol-4- J=52,00 Hz, 1H), 4,14-
s D {( yhsulfonyl)- | 300 | 20 489 | 4,30 (m, 2H), 3,93 (s.
= 1- 3H), 2,85 (dt, J=2,38,
floetyl)piperid 13,05 Hz, 2H), 2,39-
in-1- 2,52 (m, 1H), 2,07-
carboxamido) 2,18 (m, 1H), 1,74-
picolinamit 1,84 (m, 1H), 1,33-

1,57 (m, 5H)
1H NMR (400 MHz,
(R)-4-(1-flo- DMSO0-d6) § ppm 9,03
1-((3- (s, 1H), 8,69 - 8,66 (m,
flophenyl)sulf 2H), 8,19 - 8,19 (m,
‘d onyl)etyl)-N- 1H), 7,80 - 7,71 (m,
(7-0%0-6,7- 4H), 432 - 425 (m,
IO | dibydrosp |30 |6 465 14y, 2,85 - 283 (m,
Hb:>7 pyrrolo[3,4- 2H), 2,50 - 2,49 (m,
b]pyridin-3- 1H), 2,07 - 2,02 (m,
yl)piperidin- 1H), 1,70 - 1,166 (m,
1-carboxamit 1H), 1,58 - 1,44 (m,

SHY

1H NMR (400 MHz,
DMSO0-d6) 6 ppm 8,95
(s, 1H), 8,19 - 8,18 (m,
;‘:ggi)'l'ﬂo' 11, 7.83 - 7,71 (m,
foptenyDsulf 4H), 7,58 (s, 1H), 7.41
F - 7,40 (m, 1H), 5,27 -
ol o 0 O onyletyl)-N- 526 (m, 1H), 4,65 -
{/:\}HQTAF glz é(S) 1tl 3021629 454 | T 4og
NN y dr.OXZeY)p 423 (m, 2H), 2.84 -
yfl - » 2,77 (m, 2H), 2,43 -
et o 20
2,04 (m, 1H), 1,71 -
1,68 (m, 1H), 1,57 -

1,41 (m, 8H)
1H NMR (400 MHz,
DMSO-d6) 5 ppm 8,95
?:Egi)‘l‘ﬂo' (s, 1H), 8,19 - 8,18 (m,
flophenyl)sulf 1), 7,80 - 7,71 (m,
F 4H), 7,58 (s, 1H), 7,41
O onyletyl)-N- - 739 (m, 1H), 527 -
Y o Z yUp 4,61 (m, 1H), 4,26 -
y{‘ - . 423 (m, 2H), 2,81 -
e, 3 o i 2%
2,49 (m, 1H), 2,07 -
2,04 (m, 1H), 1,71 -
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1,68 (m, 1H), 1,52 -
1,23 (m, 8H)

4-((9)-1-(G3-
(diflometyl)-
1-metyl-1H-
pyrazol-4-

yD)sulfonyl)-

IH NMR (400 Mz,
CD30D) § ppm 8,33
(s, 1H), 8,18 (d, T = 5,8
Hz, 1H), 7,59 (d, J =
2,2 Hz, 1H), 7,38 (dd, J
=5.8,2,2 Hz, 1H), 6,94
(t, ] = 53,1 Hz, 1H),

F
0]
Ho 0 0>§f%m 1-floetyl)-N- | 304 |29 4902 | 4,76 (m, 1H), 4,27 (¢,
—l\>/\:\>7N>H_N/\:>7’/F N (2-((R)-1- = 14,0 Hz, 2H), 4,00 (s,
= hydroxyetyl)p 3H), 3,00 — 2,80 (m,
yridin-4- 2H), 2,52 (s, 1H), 2,18
yl)piperidin- (d, J = 13,4 Hz, 1H),
1-carboxamit 1,84 (d, J = 13,1 Hz,
1H), 1,65 — 1,36 (m,
8H), .
1H NMR (400 Mz,
(Csl.)f'l“'(l't((f' CD30D) & ppm 8,33
(11 Ortn? 213) (s, 1H), 8,25 (s, 1H),
| Imetyl-d3)- 687 (t, ] = 53,1 Hz,
F 1H-pyrazol-4-
. Deuttons) 1H), 6,63 (s, 1H), 4,21
0 Y |1 ﬂsu t‘“lly T 1305 |20 442 - 4,17 (m, 2H), 2,84 -
o-N NWNQ;%D "D 55 36 dg’N 2,77 (m, 2H), 2,47 -
~/ H Db DD &%4eT )1'3' 2,37 (m, 1H), 2,11 -
<lls°’."“2‘? G 2,07 (m, 1H), 1,77 -
yDpiperidin- 173 (m, 1H), 177 -
1-carboxamit 131 (m, 2H)
IH NMR (400 MHz,
(%4'(1;((13' CD30D) & ppm 8,33
(11 ome (YB) (s, 1H), 8,25 (s, 1H),
~(metyl-d3)- 687 (t, J = 53,1 Hz,
Fh 1H-pyrazol-4-
. o e 1H), 6,63 (s, 1H), 4,21
0 PG T_ﬁ;‘eto?_y ) 1306 |20 442 _ 4,17 (m, 2H), 2,84 -
01;N>7N>_N(:>-Fﬁ7vD 7<D 222_d};)_N_ 2:77 (ln: 2H): 2:47 -
=~ H ob DP |5 3 2,37 (m, 1H), 2,11 -
(isoxazol-3- 2.07 (m, 1H), 1,77 -
yDpiperidin- 1,73 (m, 1H), 1,77 -
1-carboxamit 1’31 (m ,2H) S
, 1H NMR (300 Mz,
g’g"“(l'ﬂo'l' DMSO-d6) 3 ppm 9,73
meioxypyri i (brs, 1H), 8,65 (s, 2),
o o |23 850 |7 (0 - 88 T
?;N>_ NE—NQ_FA \_7"" | ysulfonyl)et | 307 |9 (MNa | 1 6 (T = 16
~ f(/ilggézom_ | Hz 1H), 426 - 424
Ypiperidin- (m, 2H), 3,99 (s, 3H),

1-carboxamit

2,83 - 2,75 (m, 2H),
2,41 - 2,40 (m, 1H),
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2,07 - 2,02 (m, 1H),
1,69 - 1,65 (m, 1H),
1,56 (d, J = 22,8 Hz,
3H), 1,42 - 1,35 (m,
2H) |
1H NMR (300 MHz,
DMSO0-d6) & ppm 9,71
(br's, 1H), 8,63 (s, 2H),
gR)'g’(l'ﬂo' 8.10 - 8.07 (m, 1H),
(6 7.10 d, J = 87 Hz,
5 metoxypyridi 1H), 6,75 - 6,74 (m
Q O\\‘%O_O/ n1)3 ulfonyDet | 308 |9 413 LH), 4,25 - 4,20 (m,
oM 2 (% yl)i‘\}_o y 2H), 3,97 (s, 3H), 2,87
~ b 3 - 2,73 (m, 2H), 2,48 -
(isoxazol-3- 237 (m, 1H), 2,05 -
yDpiperidin- 2.00 (m, 1H), 1,67 -
1-carboxamit 1.63 (m, 1H), 1,55 (d, J
= 23,0 Hz, 3H), 1,44 -
1,27 (m, 2H)
1H NMR (400 MHz
DMSO0-d6) & ppm 9,73
2(36)'4'(1‘ﬂ°'1' (s, 1H), 9,24 - 921 (m,
- 1H), 8,68 - 8,59 (m,
. (triflometyl)p 2H), 826 - 824 (m
[oNI] =N F yl‘ldin-3- ’ ’ ’ ’
S i 1H), 6,75 (s, 1H), 4,25
oM O%ND—:K \ /" ¢ | yDsulfonyl)et | 309 |4,6 451 ) 4)22 (m(ZH) )2 g3 -
<~ T yD-N- " 277 (m, 2H), 2,65 -
(isoxazol-3- 259 (m, 1H), 2,05 -
yDpiperidin- 2.00 (m, 1H), 1.68 -
1-carboxamit 1’51 (m, 4H)’ 1’ 47 -
1,34 (m, 2H)
1H NMR (400 MLz
DMSO0-d6) & ppm 9,73
(IR()-gl-(l-ﬂo- (s, 1H), 921 (s, 1H),
((6- $.64 - 8,59 (m, 2H),
. (t“fon;etyl)p 826 - 824 (m, 1H)
Ol =N F yri in' = ’ > ‘-’ 4 ;
S ¢ 6.75 (s, 1H), 4,25 - 4,22
o O>\._N/\:>_:__4F \_7/" ¢ | yDsulfonyl)et | 310 |4,6 451 (i, 221)’2%3_2,77'@1’
" ‘ g.l)'N' 3 2H), 2,65 - 2,59 (m,
1s0xazol->- 1H), 2,05 - 2,00 (m,
yDpiperidin- 1H), 1.68 - 151 (m
1-carboxamit 4H)’ 1’ 47 - 1’3 4 (m’
2H) |
1H NMR (400 MHz,
(2?1-14-(1}((6:) DMSO0-d6) 8 ppm 9,88
( Hometoxy (s, 1H), 8,73 (d, T = 2.4
ply)“ullfon'l)_ Hz, 1H), 8,64 (s, 1H),
o - ylsutlony 311 | 14 449 8,36 - 833 (m, 1H),
08 /N | 1-floetyl)-N- 3
0 \s@-o \ ) 780 (t, J = 71,6 Hz,
ot N (isoxazol-3- 1H), 7,40 (d, J = 8.8
e yDpiperidin- Hz. 1H), 6,75 (s, 1H)
1-carboxamit 4 2’4' i 21 2’2 (m’ 2H)’
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2,82 - 2,76 (m, 2H),
2,49 - 2,31 (m, 1H),
2,05 - 2,00 (m, 1H),
1,67 - 1,64 (m, 1H),
1,51 (d, J = 23,0 Hz,
3H), 1,42 - 1,31 (m,
2H)

1-carboxamit

1H NMR (400 Mz,
DMSO-d6) § ppm 9,88
(s, 1H), 8,73 (d, T = 2,4
Hz, 1H), 8,64 (s, 1H),

(R)-4-(1-((6- 8,36 - 8,33 (m, 1H),

(diflometoxy) 7,80 (t, J = 71,6 Hz,

- | pyridin-3- 1H), 7,40 (d, J = 8,8

9 =N F| yD)sulfonyl)- Hz, 1H), 6,75 (s; 1H),

N °>\_N Ofs{%o 1-floetyl)-N- 32114 449 424 - 422 (m, 2H),
D—NH :F (isoxazol-3- 2,82 - 2,76 (m, 2H),
yl)piperidin- 2,49 - 2,31 (m, 1H),

2,05 - 2,00 (m, 1H),
1,67 - 1,64 (m, 1H),
1,51 (d, J = 23,0 Hz,
3H), 1,42 - 131 (m,
2H) |

Vi du 8. Thtr nghiém hoat tinh myosin

Céc chit phan tir nhé dugc danh gia kha nang cia ching dé hoat héa tac dung
enzym ciia myosin tim bo bang thtr nghiém sinh héa ma thtr nghiém nay két h(jp sy giai
phong ADP (adenosin diphosphat) tir myosin bo vao hé két hop enzym gbm cO pyruvat
kinaza va lactat dehydrogenaza (PK/LDH) va theo ddi mirc giam hép thu NADH (6
budce song 340nm) 1a mot ham theo thoi gian. PK chuyén h6a ADP thanh ATP (adenosin
triphosphat) bang cach chuyén hoa PEP (phosphoenolpyruvat) thanh pyruvat. Pyruvat -
sau d6 dugc chuyén héa thanh lactat bing LDH bing cach chuyén héa NADH
(nicotinamit adenin dinucleotit) thanh NAD (nicotinamit adenin dinucleotit oxy hoa).
Nguén myosin bo 12 tir tim bod ¢ dang s¢i to co dugc loc ra. Trude khi thtt nghiém chét
phén tir nho, céc s¢i to co bo duge danh gia do dap Gng canxi cua ching va nbng do
canxi dé dat duoc murc hoat hoa hé soi to co 1a 50% (pCaso hodc pCa =~ 6) hodc < 5%
(pCa= 10) dugc chon la didu kién cudi cung dé danh gia tac dung hoat hoa cia chét
phéan t& nho. Hoat tinh enzym tdng cong dugc do trong dung dich dém chaa PIPES 12
mM (piperazin-N,N'-bis(axit 2-etansulfonic), magie clorua 2mM & d6 pH = 6,8 (dém
PM12). Piéu kién thir nghiém cudi ciing 1a soi to co tim bo 1mg/mL, PK/LDH 0,4mM,
ATP 50uM, 0,1mg/mL BSA (albumin huyén thanh bd), chat chong tao bot 10ppm, BME
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2mM, NADH 0,5mM, PEP 1,5mM ¢ néng dd canxi tu do mong mubn doi hoi dé dat
duoc mirc hoat hoa sgi to co hode 1a 50% hodc 1a < 5%.

Day ndng do pha lodng ctia hop chit dugc tao ra trong DMSO sao cho ndng do
mong mudn cudi cling ctia hop chét s& dat dugc trong thé tich 100uL véi ndéng d6 DMSO
¢ dinh 12 3,3% (thé tich/thé tich). Bdc trung, 1uL cac néng do pha lodng 1an luogt duoc
bd sung vao dia 384 15 dé dat dugc 10 diém déap tmg lidu. Sau khi bd sung 14pL dung
dich chtra soi to co tim bo, PK/LDH va dung dich chra canxi (dat dugc dd hoat héa
mong mudn), phan ng enzym dugc bt ddu bing cach bd sung 15puL dung dich chira
ATP, PEP va NADH. Qu4 trinh phan tng dugc theo doi trong thiét bi doc dia
PerkinElmer Envision & nhiét dd xung quanh bang céac dia ddy trong. Thiét bi doc dia
¢6 cAu hinh dé doc do hip thu & budc séng 340nm trong md hinh dong hoc trong 15
phit. Dit liéu dugce ghi chép la he s6 goc cua dap Gmg hap thu so véi thoi gian. Céac hé
s6 goc clia dap tmg hép thu 12 mdt ham s theo thoi gian dugc chuin hoa véi hé s6 goc
trén dia chtta DMSO. Téc d6 da chuin hoa nay sau d6 dugc vé dd thi 1a mot ham cua
ndng dd phan tir nhd va dit liéu dugc chinh khép véi hé higu chinh bbn thong sd bing
phan mém EXCEL XL fit. Nong d6 tai d6 dap tng tbng cong tang 1én & mitc 20 hogc 50
phén trim dugc ghi chép 1a gid tri ACa hodc ACso. Chét bit ky khong dat duoc phén
tram dap Gng tuong ing & ndng d6 thir nghiém cao nhat duoc ghi nhén 1a gia tri ACao
hodc ACso cao hon ndng dd thir nghiém cao nhét (tc 13, gia tri ACso > 50uM).

Bang 2. Mitc hoat héa myosin cta hop chét dugc chon®

S6 thi tu cua hop chat Mirc hoat héa myosin

1 +
2 +++
3 +++
4 +
5 ++
6 ++
7 +++
8 +++
9 SR
10 +
11 ++
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12 +
13 +
13.1 ++
14 +++
15 -+
16 ++
17 -+
18 +++
19 +
20 -+
21 +
22 +
23 -+
24 ++
25 ++
26 ++
27 +
28 ++
29 +
30 ++
31 ++
32 +++
33 +
34 +
35 -+
36 +
37 -+
38 +
39 +
40 -+
40 +
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42 +++
43 +++
44 +
45 +++
46 ++
47 ++
48 ++
49 ++
50' ++
51 ++
52 ++
53 A+
54 ++
55 -
56 +++
57 ++
58 +
59 -t
60 ++
61 e
62 +
63 ++
64 ++
65 ++
66 ——
67 ++
68 +
69 ++
70 —
71 ++
72 +++
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—t

-+

e

++

—t

++

—

++

++

++

it

4t

73
74

75

76
77

78

79

80
&1

82
&3

84
&5

86
87
88

&9
90
91

92
93

94

95
96

97

98

99
100
101

102
103
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104 +

105 -t
106 ++
107 ++
108 ++
109 +

110 ++
111 ++
112 ++
113 +

114 +++
115 ++
116 -
117 ++
118 4+
119 ++
120 ++
121 +

122 -+
123 ++
124 +

125 +

126 ++
127 ++
128 ++
129 +++
130 ++
131 +

132 +

133 ++
134 ++
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135 +
136 +
137 -+
138 +
139 +
140 ++
141 +
142 +
143 +
144 +
145 +
146 ++
147 +
148 +
149 ++
150 +
151 ++
152 ++
153 +
154 +
155 ++
156 +
157 o
158 -t
159 ++
160 ++
161 +
162 +
163 +
164 +++
165 +++

-174-




31864

166 ++
167 et
168 b
169 +++
170 bt
171 ++
172 +
173 +
174 +++
175 bt
176 +
177 +
178 +++
179 +—t
180 ++
181 ++
182 +++
183 ++
184 ++
185 +
186 e
187 +++
188 +++
189 Fp
190 ++
191 +++
192 +++
193 +HH
194 ++
195 ++
196 ++
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197 +—t
198 +
199 +
200 ++
201 +
202 +++
203 +++
204 +
205 ——t
206 +++
207 +++
208 ++
209 ++
210 -
211 e
212 +++
213 o
214 +
215 ++
216 4+
217 +++
218 ++
219 +
220 +
221 ++
222 +
223 +
224 ++
225 ++
226 +
227 +
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228 ++
229 +
230 +
231 +
232 i
233 +++
234 +++
235 +++
236 ++
237 +
238 +
239 ++
240 ++
241 +
242 ++
243 ++
244 +
245 ++
246 ++
247 +
248 +
249 ++
250 ++
251 ++
252 ++
253 et
254 +
255 ++
256 ++
257 +
258 +
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259 b
260 ++
261 +

262 +++
263 +++
264 +++
265 —
266 ++
267 -+
268 4+
269 ++
270 +++
271 ++
272 +

273 ++
274 R
275 +++
276 4+
277 +4++
278 et
279 +

280 +

281 ++
282 ++
283 ++
284 +++
285 +

286 +

287 b
288 ++
289 ++
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290 ++
2901 +
292 ++
293 +
294 ++
295 +
296 +++
297 +++
298 +
299 o
300 ++
301 ++
302 +
303 +
304 +
305 +
306 +++
307 +
308 ++
309 +
310 ++
311 +
312 +++

@ +++ thé hién gia tri hoat hoa myosin ACao < 2uM; ++ thé hién gi4 tri hoat hda myosin
ACa0 ndm trong khoang tir 2uM - SpM; + thé hién gi4 tri hoat h6a myosin ACz > SuM.
Tinh chon loc dbi véi soi to co xuong tho duge danh gia nhu md ta trén, ngoai
trlr viéc ngudn myosin 1a myosin xwong ¢ dinh tr tho & dang soi to co. Dép tng lidu
ddi voi soi to co xuong clia tho cling duge xac dinh nhu mo ta trén.
Vi du 9. Thir nghiém kha nang co cua té bao co tim
Kha ning co cua té bao co tim that cua chudt trudong thanh dugc x4c dinh bang
phuong phéap phat hién suon béng hé thdng do kha ning co IonOptix. Céc phén chia
chira té bao co trong dém Tyrode (NaCl 137mM, KCl 3,7mM, MgCLO0,5mM, CaCl,
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1,5mM, HEPES 4mM, glucoza 11mM) dugc dat trong ngan chira dich (Series 20 RC-
27NE; Warner Instruments), dé cho dinh vao phién kinh, va sau do truyén dich v6i dém
Tyrode 37°C. Té bao co tim dugc nhan kich thich & 1Hz va 10V. Chi céc té bao co tim
c6 van khia 13 rang, dn dinh trude khi diéu nhip, ¢6 chiéu dai té bao 1a 120-180 micron,
phén suét co ngin s¢i co co s& bang 3-8% ctia chidu dai té bao, va c6 van tdc co 16n hon
100 micron/gidy la dugc st dung cho thir nghiém do khé ning co. Pé x4c dinh dap ung
voi ho’pk chét, du tién té bao co tim duge truyén dich trong 60 gidy bang dém Tyrodes
sau d6 5 phut 13 hop chit va 140 gidy rtra troi thudc v6i dém Tyrodes. Dit liéu duoc ghi
chép lién tuc bing phin mém IonOptix. Dit liu vé khé ning co duoc phan tich bing
phan mém Ionwizard (IonOptix). DP&i v6i mdi té bao, 10-20 14n co nhanh dugc tinh gid
tri trung binh va so sanh véi trang théi co s¢ (khong c¢6 hop chét) va tinh trang bénh
duoc diéu tri bang hop chét. Hoat tinh ctia hop chét duge do boi tac dong 1én phan suét
co ngan soi co (FS), trong d6 phan sut co ngin soi co 12 ty sb clia do dai tbi da ciia té
bao khi co chia cho do dai t& bao co s& duge chuan hoa 1a mic 100% cta té bao khong

duoc dicu tri.

Bang 3. Muc tac dong co té bao co tim boi hop chét duge chon?

S§ thw tu ctia | Hoat tinh ¢ | Hoat tinh ¢ | Hoat tinh &
hop chit 10 uM 3,0 uM 1,0 uM
5 +++ ++

6 ++

7 ++ : ++

18 +++
20 ++ +

32 ++
129 +++

149 ++

246 +++

287 ++ ++

2 + thé hién tac dong phan suit co ngén sg¢i co ban dau <20% so v6i muc co s§. ++

thé hién tac dong phan suit co ngin soi co ban diu ndm trong khoang tir 20% dén
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50% so v6i mirc co s&. +++ thé hién tac dong phan sult co ngin sgi co cao hon 50%

$0 v4i muic co sO.
Mac du sdng ché da dugc mo ta chi tiét biang cach minh hoa va vi du nham muc
" dich 1am hidu o rang, ngudi c6 hiéu biét trung binh trong linh vuc ndy sé biét rd ring
¢6 thé thuc hién mot sb thay dbi va didu chinh trong pham vi yéu cau bao hd. Ngoai ra,
mdi tai liéu tham khao cung cdp duoc dua vao ddy bing cach vién din gidng nhu mdi
tai liéu tham khao dugc vién dan riéng biét. Khi ¢6 sy mau thuln gitta sang ché va tai

liéu tham khao duoc cung clp trong day, don sang ché s& dugc uu tién.
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Yéu cau bao h¢

1. Hop chat c6 cong thirc (I):

7
o Oxd_ar?
Nt
Ar'—NH R3 R2 (I)

hodc mubi dugc dung cia né, trong do:
Ar! dugc chon tir nhém gdm pyridyl, pyridazinyl, oxazolyl, isoxazolyl, 1,2,3-
thiadiazolyl, isothiazolyl, va thiazolyl, mdi trong s6 cac hop chét nay tiy y duoc
thé bang tir 1 dén 3 nhém R,
Ar? duge chon tir nhém gdém phenyl, pyridyl, pyrazolyl, va pyrazolo[1,5-
alpyridyl, mdi trong sb cac hop chat nay tuy y duoc thé bang tir | dén 5 nhém
R;
mdi R! va R? doc lap 1a thanh phan dugc chon tir nhém bao gdém H, F, Ci-Cy
alkyl, C1-C4 doteroalkyl, va Ci-Cy haloalkyl; hodc tity y R' va R? ¢6 thé két hop
dé tao ra nhan vong cacbon C3-Cs tiy y dugc thé bang mot hodc hai F;
R3 1a thanh phan duoc chon tir nthém bao gdm H, F, OH va C1-Cs alkyl;
mdi R?® doc 1ap duge chon tir nhom bao gbm halo, CN, hydroxyl, C1-C4 alkyl,
C1-C4 haloalkyl, Ci-C4 hydroxyalkyl, Ci-C4 alkoxy, Ci-Cs haloalkoxy, -COR?!,
-COsR?L, -SO5R?, -SO,NR?IR®2, va -CONR?'R®, trong d6 mdi R* va R# doc
1ap dugce chon tir nhom bao gé)m H va C;-Cs alkyl hodc tiry chon R?! va R* khi
dwoc gin v6i nguyén tir nito két hop dé tao ra vong c6 tir 4 dén 6 canh; hodc tiry
¥, hai phan tir thé R® trén céc nguyén tir lién ké trong vong két hop dé tao ra vong
¢ tir 5 dén 6 canh ¢6 0, 1 hodc 2 nguyén tit trong vong dugc chon tir O, N va S;
va
mdi RP doc 1ap dugce chon tir nhoém bao gém halo, CN, hydroxyl, C1-C4 alkyl,
C1-C4 doteroalkyl, Ci-Cs haloalkyl, Ci-C4 alkoxy, Ci-Cs haloalkoxy, C3-Cg
xycloalkyl, -NRPIR?2, -CORP!, -CO2R?!, -SO,R"!, -SO,NR"'R", ~CONRP'R??,
va heteroaryl ¢6 5 dén 6 canh tiy ¥ dugc thé bang C1-Cy alkyl, va trong d6 mdi
R®! va R®? doc 1ap duge chon tir nhom bao gdm H va C1-Cy alkyl hodc tury y R®!

va R khi duoc gén v6i nguyeén ti nito duoc két hop dé tao ra vong c6 4 dén 6
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canh; hodc tuy y, hai phan ti thé RPtrén cac nguyén tir lién ké trong vong dugc
két hop dé tao ra vong c6 5 dén 6 canh ¢6 0, 1 hodc 2 nguyén tr trong vong dugc

chon tr O, N va S.

2. Hop chét theo diém 1, hoic mudi dugc dung clia no, trong d6 Ar' tuy y duoe thé

bang tir 1 dén 2 nhém R®.

3. Hop chét theo diém 1, hodc mubi duoc dung ctia no, trong dé Ar? thy y duge thé

bing tir 1 dén 3 nhém R®.

4. Hop chét theo diém 3, hodc mudi duge dung ctia né, trong dé R® duoce chon tir nhdém

bao gdm halo, CN, C1-Cy alkyl, C1-Cs haloalkyl, C1-Cs alkoxy va Ci-Cs haloalkoxy.

5. Hop chit theo diém 1, hoic mubi dugc dung ctia no, trong do R! dugc chon tur

nhém bao gébm H, F va CH.

6. Hop chét theo diém 1, hodc mudi duge dung ctia nd, trong do R? duoc chon tir nhom

bao gdm H, F va CH.

7. Hop chét theo diém 1, hodc mubi dugc dung cla no, trong do R! va R? cung véi

nguyén tir cacbon ma moi nhém gan vao do tao ra vong xyclopropan hoéc xyclobutan.

8. THop chat theo diém 1, hodc mubi dugc dung cia nd, trong do R! va R? 1a khong

gidng nhau va it nhit mot trong sd R! va R? dugc chon tir F va CHs.

9. Hop chét theo diém 8, hoic mudi dugc dung cua no, trong do6 nguyén tir cacbon

mang R! va R? ¢6 cau hinh R.
10. Hop chét theo diém 1, hoic mubi duge dung cia no, trong d6 R3 1a H hoac F.

11. Hop chét theo didm 1, hoic mubi duge dung cia no, trong do Ar' 1a 4-pyridinyl va

Ar? la phenyl, dugc thé béi tir 1 dén 3 nhom RP.

12. Hop chit theo diém 11, hodc mubi duoc dung cta nd, trong do R3 14 H, va mdi

nhém trong sO R' vaR? 1a F,
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13. Hop chét theo diém 11, hodc mudi duoc dung ctia no, trong d6 R® 1a H, va mdi

nhom trong s6 R' va R? 1a CHs.

14. Hop chét theo diém 11, hodc mubi duge dung cla né, trong d6 R* 1a H, R' 1a CH;
vaR?1aF.

15. Hop chét theo diém 14, hodc mudi dugc dung cia né, trong d6 nguyén tir cacbon

mang R! va R? ¢6 c4u hinh héa hoc 14p thé R.

16. Hop chét theo diém 1, hodc mubi dugc dung clia nd, trong d6 Ar! a 4-pyridazinyl

va Ar? 12 phenyl, dugc thé bang tir 1 dén 3 nhém R,

17. Hop chét theo diém 16, hodc mudi duoc dung cuia no, trong d6 R® 12 H, va mdi

nhom trong s6 R' vaR? 1 F.

18. Hop chat theo diém 16, hoic mubi duoc dung cta né, trong d6 R® 1a H, va mdi

nhom trong s R! va R? 1a CHs.

19. Hop chét theo diém 16, hoic mudi duge dung cia né, trong do R* 1a H, R' 1a CH3
vaR?1aF.

20. Hop chét theo diém 19, hoic mudi dugc dung ctia no, trong d6 nguyén tir cacbon

mang R! va R? ¢6 chu hinh héa hoc 1ap thé R.

21. Hop chét theo diém 1, hodc mudi duoc dung ciia no, trong d6 Ar!' duogc chon tir
nhém bao gém 1,2,3-thiadiazol-5-yl, isothiazol-5-yl, va thiazol-5-yl, mdi nhém ty

chon duoc thé béng mot nhom R?2.

22. Hop chét theo diém 21, hoic mudi duge dung ctia no, trong do R3 13 H, va mdi

nhém trong s6 R' vaR? 1 F.

23. Hop chét theo diém 21, hoic mudi dugc dung ctia né, trong d6 R® 1a H, va mdi

nhom trong s6 R va R? 1a CHs.

24. Hop chét theo diém 21, hoic mubi dugc dung ctia nd, trong d6 R 1a H, R' 1a CHs
vaR?1aF.
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25. Hop chat theo didm 24, hodc mubi duoc dung cua né, trong d6 nguyén tir cacbon

mang R! va R? ¢6 cAu hinh héa hoc 14p thé R.

26. Hop chét theo diém 1, hoic mudi dugce dung ctia né, dugc chon tir nhém bao gbm:

-185-



31864

F F
0 O
\/_ /=N
o) S \\ #
Nt S
~ H

. |
) C>_§

-186-



31864

-187-



31864

N
AN
O\\//O
O S
N
/}_N}— %
\
N
Cl
(o) S
>_N
N/ \\ NH D—ﬁf: [e]
\ /
Cl
0 S :
N
N/ \\ NH <::::>——1?\F F O
N _§<
N F

-188-



31864

O\/O ~N
o \s/ \\ &
i}——N ~
/ \_/ M
-
(@) (0] \N
\/ TN
0, S \ | .
7\ }—{}—ﬁ
\ NH F
—
\
o\\//o N\N
O
o~ N Cl
O [0} \N
\V/4 N
O Y
N
N/ \ NH
\ F
—

-189-



31864

-190-



31864

-191-



\
N
KOS
A\
-
\

) 0\\8/2—@1
O
1)

O O /N\

) \\S@Q

N D
KOS
\
-
) VeV /N/Lr
‘el {1
\

-192-



31864

Q§49 N\N,
O w
N
N/ \\ NH
\
N—

\

0. 0
Ny
S

W YO

I
N

-193-



31864

-194-



(@] O
S
N NH (0]
N\ \
F
o O
| // NH
) Q§£i4<i:ﬂl\ri
\ F
N B
F
F
O Jan
: —N ~
N \\ NH g F

-195-



31864

0 0 \N
\V N
0 s\|F
A\ NH E F
S
F
F
Q\/P =N

\
g
Cl
O
0] S
Vs
\
g
Cl,
Y
0) S
O
YO
\
g

-196-



31864

Vi
O\\ /70
O
N
N{ \\ NH F
-

-197-



31864

o\\//o ~
0 S \\ |
O
N \ NH F
\
N=—

\
_
F
e S,
0 S ,
7\ NEWL
\ ./

F ) o\\S //o N\|
\
) F

-198-



31864

F
F
Q\4P ~n
F 0 S |
N\~
/ \\ N Ny ~
NH £
F
F
0s8 /=N
..... VAR S N
N== 78\ NH F E
N=
F F
o O
— N v,
7 N\ 1>_<:>7‘F(7\—D \‘<D
I\\ " b D g va

F
o~ LT
==

27. Hop chét theo diém 1, hoac mubi duoc dung ctia nd, dugc chon tir nhém bao gém:

-199-



31864

—/ H
F F
@] 0]
%ND% 2\ HD«
£ F N N £
N=" H

7N\
N N F ’ Vé- N
N

F F F
Q O (=N R Q O\‘é’o =N
\ \
0N >\‘—N/:>—f AN 7N\ >—NC>7/ NG
N F 4 N N F 4
~/ H —/ H
F F
|
O O\\S” N\Ir\l O O\\S,, \N
N \ - \_N
o) »>—N ", F N N
\ 2 F / \ N .,
=~ F F _ F
F N

o Oy o OEHL
TN/ N LN
29. Duoc phém chtra hop chét theo diém 1, hodc mudi duoc dung ctia nd, va ta duge

duoc dung.

17
0 (o]
)+
%

0,
30. Hop chat c¢6 cong thite ¥ hodc mudi dugc dung cta no.
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31. Duoc phém chira hop chét theo diém 30, hodc mudi duge dung cua nd, va ta dugce

duoc dung.

32. Hop chit c6 cong thic:

hoac muoi dugc dung cia nd.
33. Dugc pham chita hop chat theo diém 32, hodc mudi dugc dung cua nd, va ta duoc

dugc dung.

34. Hop chét c6 cong thirc:

(o) (0]
v
{ A

0,
— hodc muoi dugc dung cta no.

35. Duoc pham chira hop chét theo diém 34 hoic mudi duge dung ctia nd va ta dugc

dugc dung.

36. Hop chit theo diém 32, trong d6 hop chét nay la:

37. Duoc phim chira hop chét theo diém 36, hodc mudi dugc dung ctia n6 va ta dugc

dugc dung.
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