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(57) Sang ché dé cap dén chit e ché su sao chép cua virut viém gan B (HBV) c6 cong

thire (ID):
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bao gom dang dong phan hoa hoc lap thé, va mudi, hydrat, solvat cta chung, trong do X,
Ra dén Rd va R4 dén R6 c6 nghia nhu dugc x4c dinh trong ban mo ta sang ché.

Sang ché con dé xuét quy trinh diéu ché hop chat nay, dugc pham chira chiing, va hop
chat nay dugc su dung ¢ dang riéng l¢ hodac ¢ dang ket hop voi cac chat ire ché HBV khac
dé diéu tr1 bénh HBV.
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Linh vue k§ thuit dwoe dé cap

Sang ché @& cap dén chét uc ché su sao chép cua virut viém gan B (HBV:
hepatitis B virus), quy trinh diéu ché hop chét nay, dugc phim chira ching, va hop
chét nay dugc st dung & dang riéng 1€ hodc ¢ dang két hop v&i céc chét ic ché HBV
khéc dé didu trj bénh HBV.

Tinh trang ky thujt dwoe dé cip

Virut viém gan B (HBV) 13 mdt virut ADN chudi kép (dsADN) mot phén va c6
v9, thudc ho Hepadnavirus (Hepadnaviridae). H¢ gen cta né chira 4 khung doc chdng -
i3p: gen trude 18i/16i; gen polymeraza; cidc gen L, M va S mé hda 3 protein vd; va gen
X.

Khi 1ay nhiém, hé gen ADN chudi kép mdt phin (ADN vong thdo xodn;
rcADN) dugc chuyén hoéa thanh ADN vong déng cong hoa tri (cccADN) trong nhén
" cia té bao chu va cac mARN cua virut duge phién ma. Khi da dugc bao trong vo,
ARN tién hé gen (pgARN), ma ciing mi hoa protein 15i va Pol, déng vai trd lam khuén
cho qué trinh phién ma ngugc gitp tai tao hé gen dsADN mot phan (rcADN) trong
capsit nhan. |

HBYV gay ra dich bénh & céc khu vyc thude chau A va chau Phi, va 1a loai dic
hitu & Trung Qudc. HBV di ldy nhiém khoang 2 ty ngudi trén thé gigi, trong d6
khoang 350 triéu ngudi da phat trién sy nhiém bénh man tinh. Virut nay gdy bénh
viém gan B, va sy nhiém bénh man tinh c¢6 twong quan véi nguy co ting céo vé phat
trién bénh xo gan va caxinom té bao gan. .

Su lay truyén virut viém gan B 14 do tiép xtic v6i mau hodc dich co thé bi lay
nhiém, trong khi ADN cuia virut d3 dugc phat hién théy trong nudc bot, nude mét va

nudce tiéu cta vit mang bénh man tinh véi hi€u gia ADN cao trong huyét thanh.
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b4 ¢6 vacxin ¢6 hiéu qua va c6 kha ning dung nap t6t, nhung céc Iwa chon didu
tri tryc ti€p hién dang bi han che & interferon va cac chat khang virut sau: tenofovir,

lamivudin, adefovir, entecavir va telbivudin.

Ngoai ra, cac heteroaryldihydropyrimidin (HAP) cling d3 dugc nhén dién 1a 16p
chit e ché HBV trong cic md hinh dong vét va giéng cdy md (Weber et al., Antiviral
Res. 54: 69-78). N-(3-clophenyl)-1-metyl-4-[[(1-metyletyl)amino]sulfonyl]-1H-pyrol-
2-carboxamit [CAS1208400-27-4] dad dugc ban trén thi truong.

W02013/006394, dugc cong bd ngay 10 thang 01 nim 2013, d cap dén phén
16p sulphamoylarylamit c6 hoat tinh khang HBV. W02013/096744, dugc cong bd
ngay 26 thang 06 nam 2013, dé cap dén cac hop chit c6 hoat tinh khang HBV.

Ngoai ra, W02014/033170 va W02014/033176, dugc cong bd ngay 06 thang
03 nam 2014, ciing d& cap dén cac hop chit khac c6 hoat tinh khang HBV.

Mot sé vén dé trong sb cac van d& ma cac chit khang virut HBV truc tiép c6 thé
phai dbi mit bao gdm doc tinh, kha ning giy dot bién, khong c6 tinh chon loc, hiéu
quéa kém, @6 sinh kha dung kém va kho téng hop.

Cén c6 chét trc ché HBV khéac ma c6 thé khic phuc duoc it nhat mot trong )
cac nhuoc diém néu trén, hodc c6 cic wu diém khac nhu hiéu lyc ting hodc phé an
toan tang.

Ban chit ky thuét ciia sang ché

Séang ché dé xut hop chit c6 cong thirc (ID):

R? RP
o \/‘/j
6 o) JI/\//)_RC
R\ I x\ N ’\
AR H R¢ ID

hodc chét ddng phan l4p thé hodc dang hd bién cta chung, trong d6:
mdi X doc 1ap 1a CR7;

R2, RY va R ddc 1ap dugc chon tir nhém bao gdm hydro, flo, brom, clo, -CHF», -CF»-
mefyl, -CH,F, -CF3, -OCF3, -CN, Ci1-Cszalkyl va C3-Caxycloalkyl;

R4 1a hydro hoic flo;
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R* 14 hydro, C1-Csalkyl hoic C3-Csxycloalkyl;
R’ 12 hydro;

RS duoc chon tir nhém bao gdm Cz-Csalkyl, Ci-Csalkyl-R® duoc thé tily v bing mot
hoiic nhidu flo, C1-Csalkyl-R® dugc thé thy y bing mot hodc nhidu flo, va vong no
de_uig mot vong hodc dang da vong c6 3 dén 7 canh tily ¥ chira mét hogic nhiéu nguyén
tir khac loai, mdi nguyén t khac loai nay ddc 1ap dugce chon tir nhém bao gém O,Sva
N, vong no ¢6 3 dén 7 canh hodc C»-Cealkyl nay dugc thé tiiy ¥ bing mét hodc nhidu
phén tir thé, mdi ph?m tir thé nay doc 1ap dugc chon tir nhém bao gém hydfo, -OH, flo,

0x0, R?, R1%va C;-Caalkyl dugc thé tiy y bing R1?;

R’ 14 hydro, -CN, flo, clo, brom, -CHF», -CF2-metyl, -CH2F, -CF3, C1-Csalkyl dugc thé
tly v bing metoxy, C2-Csalkenyl hogic C3-Caxycloalkyl;

R8 14 vong no ¢6 3 dén 7 canh tiy ¥ chira mot hodc nhiéu nguyén tir khac loai, mdi
‘nguyén t khac loai nay doc 1ap dugc chon tir nhom bao gE‘)m O, S vaN, vong no ¢6 3
dén 7 canh nay duoc thé tiy y bing mdt hodc nhidu Ci-Caalkyl duge thé tiy ¥ bing
RIO;

R? 1a Ci1-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hogc -C(=0)-N(R!!);
R 14 -CN, -OH, flo, -CHF, -CH,F hoiic -CFs; -
R!!'13 hydro hodc Ci-Csalkyl;

hoic mudi dugc dung hoic solvat clia chung, trong d6 hop chét nay khong phai 1a:

L PO
o) o) '
L SN o Hoo T AN SN o
N—S H N—S H
I\ N I\ N |
o) N 0 AN
hoac .

Séang ché con @& xuét dugc phim chira hop chét c6 cong thirc (ID) va chit mang
dugc dung.

Ngoai ra, sang ché con d& xuit hop chit c6 cong thiuc (ID) dé sir dung lam
thudc, t6t hon 1a dé sir dung trong phong nglra hogc diéu tri sy 1ay nhiém HBV & dong

vat c6 vu.
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Theo khia canh khéc, sang ché d& xuét t5 hop chua hop chét c6 cong thirc (ID)
va chét rc ché HBV khic.

Dugc phdm va t6 hop chira hop chét co cdng thirc (ID) dugc sang ché dé xut

bao gdm dugc phdm va td hop chira:

0 H /[ j\ CF,
H\N_g_CH‘\H Cl \N~g‘©)LH 0~
Il I
va .
Dinh nghia

Céc thuft ngit "Cixalkyl" va Ci-Cxalkyl c6 thé duge st dung theo cach thay thé

cho nhau.

Thuat ngit "Cizalkyl", dudi dang nhom hoic mot pha“m cia nhom, chi géc
hydrocarbyl c¢6 cong thitc CaHan+1 trong d6 n 13 s6 ndm trong khoang tir 1 dén 3. Trong
trudng hop Cisalkyl duge két hop véi gbe khac, thuat ngit ndy chi cong thirc CoHas.
Nhém Cisalkyl chira 1 dén 3 nguyén tir cacbon, t8t hon nita 1a 1 dén 2 nguyén tir
cacbon. Ci.zalkyl bao gdm tit ca cac nhém alkyl mach thing hoic mach nhanh c6 1
dén 3 nguyén tir cacbon, va do d6 bao gdm c4c nhém vi du nhu metyl, etyl, n-propyl

va i-propyl.

Cialkyl, duéi dang nhém hozic mot phin ciia nhém, chi g(‘)c. hydrocacbon no
mac_:h théng hodc mach nhanh c6 1 dén 4 nguyén tr cacbon nhu nhém dugce xac dinh
cho Ci.3alkyl va butyl va cdc nhém tuong tu.

Cisalkyl va Caealkyl, dudi dang nhém hodc mot phﬁn‘ ctia nhém, chi gbc
hydrocacbon no mach théng hodc mach nhanh ¢6 1 dén 6 nguyén tir cacbon, hoac 2
dén 6 nguyén ti cacbon nhu c4c nhém duoc xac dinh cho Ci.salkyl va pentyl, hexyl, 2-

metylbutyl va cac nhém tuong tu.

Thuat ngit "Cralkenyl”, dudi dang nhém hoic mdt phdn ctia nhém, chi gbe
~ hydrocacbon chira 2 hogic 3 nguyén tir cacbon c6 it nhit mét lién két doi trong do6, va
do d6 bao gbm, vi dy, etenyl (vinyl), 1-propenyl va 2-propenyl.

Thuét nglt “Ci-salkyloxy”, dudi dang nhém hodc mot phén cia nhom, chi géc

c¢6 cong thirc -OR® trong d6 R® 14 Cisalkyl. Vi du khong 1am gii han séang ché vé Ci.

-5-
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salkyloxy thich hop bao gdm metyloxy (ca metoxy), etyloxy (ca etoxy), propyloxy va
isopropyloxy.

Trong ban md ta nay, thuit ngit “vong no dang mét vong hodc dang da vong co6
3 dén 7 canh” nghia 1 hydrocacbon vong no ¢6 3, 4, 5, 6 hoic 7 nguyeén tir cacbon va
la thudt ngit chung cho xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va
xycloheptyl (dang mot vong) va hé vong ngung tu hosic hé vong spiro ¢ 2 hoic nhiéu
vong no véi tbi da 7 nguyén tir cacbon (dang da vong). Vong no nay tily ¥ chira mot
hozc nhiu nguyén tir khac loai, sao cho it nhit mét nguyén tir cacbon dugc thay thé
bang nguyén tir khac loai dwoc chon tir N, O va S, cu thé 13 tir N va O. Vi du bao gdm
oxetan, tetrahydro-2H-pyranyl, piperidinyl, tetrahydrofuranyl, morpholinyl, thiolan
1,1-dioxit va pyrolidinyl. Pugc wu tién 1a hydrocacbon dang vong no ¢6 3 hoidc 4

nguyén tir cacbon va 1 nguyén tir oxy. Vi du bao gdm oxetan va tetrahydrofuranyl.

Cén phai luu ¥ ring céc chit ddng phan khac nhau ctia cac di vong khac nhau
co thé ton tai trong cdc dinh nghia dugc st dung trong ban mo ta nay. Vi duy, néu
khong duge chi rd vé mit cu tric theo tén hodic cdu triic hoa hoc, thi pyrolyl c¢6 thé 13
1H-pyrolyl hodc 2H-pyrolyl.

Thuét ngtr halo va halogen 1a thuét nglt chung cho flo, clo, brom hogc iot.
Halogen dugc uu tién 1a brom, flo va clo.

Ciing can phai luu ¥ ring cac vi tri gbc trén gbc phan tir bat ky duge sir dung
trong céc dinh nghia nay c6 thé 12 vi tri bt ky trén gdc nay, mién 14 n6 n dinh v& mat
héa hoc. Vi dy, pyridyl bao gdm 2-pyridyl, 3-pyridyl va 4-pyridyl; pentyl bao gbm 1- |
pentyl, 2-pentyl va 3-pentyl.

Céc vi tri dugc thé hién trén phenyl (vi du, ortho, meta va/hodc para) dugc thé
hién so v6i lién két nbi phenyl véi cdu triic chinh. Vi du, d6i véi vi tri para R?, vi tri
dugc thé hién so véi nito (*) duge ndi véi cu tric chinh:

R1

o) | /T Re
RS (") X\,)‘\ g X
s T N TR

RS 0O X’N\R4
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Khi gi4 tri bién d8i bt ky (vi du, halogen hodic Cr.salkyl) xuét hién nhidu hon

mdt 14n & phén tr bat ky, thi mdi dinh nghia 1a doc 1ap.

Pé sir dung trong didu tri bénh, mudi ctia hop chét c6 cong thirc (ID) 1a mudi
trong d6 ion dbi 1a dugce dung hodic chip nhan dugc vé mit sinh ly. Tuy nhién, mudi co
ion dbi khoéng dugc dung ciing c6 thé dugc sir dung, vi dy, trong diéu ché hodc tinh
ché hop chit duoc dung c6 cong thirc (ID). T4t ca cac mudi, di 12 dugc dung hay

khong, déu dugc bao gdm trong pham vi clia sang ché.

Céc dang mubi cong dugc dung hodc dung nap duge vé mat sinh ly ma hop
chét theo sang ché ¢6 thé tao thanh co thé duoc diéu ché mot cach thuin tién bﬁng.
cach st dung axit thich hgp, nhu, vi dy, axit hitu co nhu axit hydrohalic, vi duy, axit
clohydric hodc bromhydric; sulfuric; hemisulphuric, nitric; phosphoric va axit tuong
ty; hodc axit hitu co nhw, vi du, axetic, aspartic, dodexylsulphuric, heptanoic,
hexanoic, nicotinic, propanoic, hydroxyaxetic, lactic, pyruvic, oxalic, malonic, suxinic,
maleic,. fumaric, malic, tartric, xitric, metansulfonic, etansulfonic, benzensulfonic,

p-toluensulfonic, xyclamic, salixylic, p-aminosalixylic, pamoic va axit twong tu.

Nguoc lai, cac dang muodi cong axit néu trén c6 thé duge chuyen hoda bang cach

xtt Iy bang bazo thich hgp thanh dang bazo tu do.

Thuét ngit “mudi” ciing bao gdm cac hydrat va cac dang cong dung mdi ma hgp
chét theo séng ché c6 thé tao thanh. Vi dy vé céc dang nay 13, vi du, hydrat, alcoholat

va dang tuong tu.

Hop chit theo sang ché ciing c6 thé tn tai & dang hd bién ctia ching. Vi duy,
dang hd bién cia nhém amit (-C(=0)-NH-) 1 iminoalcohol (-C(OH)=N-). Dang hd
bién, mic di khong duge thé hién mdt céch rd rang trong cic cong thirc chu triac dugc

mo ta trong ban mo ta nay, dugc du dinh 1a thudc pham vi cua 'séng ché.

Thuét ngir dang ddng phan héa hoc 13p thé cia hop chit theo sang ché, nhu
duoc sit dung & trén, chi tit ca cac hop chét c6 thé ton tai, cAu thanh tir cdc nguyén tix
gidng nhau dugc lién két boi trinh tu lién két gibng nhau nhung c6 cAu tric ba chiéu
khac nhau ma khong thay thé dugc cho nhau ma hgp chit theo sang ché c6 thé c6. Trur
khi c6 quy dinh khac hodc duoc dé cép theo cach khéc, ky hiéu héa hoc cta hop chét
bad gbm hdn hop cla tAt ca cac dang ddng phan hoéa hoc 1ap thé c6 thé ton tai ma hop

chét da néu c6 thd c6. Hdn hop ndy c6 thé chira tht ca cac chit ddng phan khong dbi

-7-
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quang va/hodc cac chit ddng phan dbi anh ciia cdu trac phan tir co ban cia hop chét da
néu. T4t ca cac dang ddng phan hoa hoc 1ap thé cta hop chit theo sang ché, ca & dang
tinh khiét hodic & dang hdn hop véi nhau, déu duoc du dinh 1 thude pham vi cua sang

r
A

ché.

Dang ddng phan 1ap thé tinh khiét ciia hop chit va hop chét trung gian‘ néu
trong ban md ta ndy dugc dinh nghia 12 chit ddng phan vé co ban khong chira dang
ddng phan d6i anh hoic dang ddng phan khéng ddi quang c¢6 ciing cdu trac phan tir co
ban cia hop chit hodc hop chét trung gian di néu. Cu thé, thuét ngit 'tinh khiét v& mat
ddng phén lap thé' lién quan dén hop chit hodc hop chét trung gi‘an' c6 d6 du ddng
phan 1ap thé 13 it nhét 80% (tic 13, mot chit dong phén chiém t6i thidu 90% va cac
chit ddng phan c6 thé c6 con lai chiém t6i da 10% ) cho dén d6 du ddng phén 14p thé
12 100% (ttc 13, mdt chét ddng phan chiém 100% va khong c6 chit ddng phan khac),
cu thé hon 12 lién quan dén hop chét hofic hop chét trung gian c6 do du dong phén 14p
thé nim trong khoang tir 90% dén 100%, tham chi cu thé hon nira 1a ¢6 do dﬁ: dong
phan 14ap thé nim trong khoang tir 94% dén 100%, va cu thé nhit 13 c6 do du ddng
phan 13p thé nim trong khoang tir 97% dén 100%. Céc thuat ngit 'tinh khiét v& mat
ddng phan dbi anh' va 'tinh khiét vé mit ddng phan khéng dbi quang' cn phai dugc
hiéu theo cach twong tu, nhung lién quan dén d6 du déng phan dbi anh va do du_déng

phan khéng ddi quang, mét cach twong g, ctia hdn hop da néu.

Dang ddng phan 1ap thé tinh khiét cia hop chit va hop chét trung gian theo
sang ché c6 thé duoc thu nhén bang cach 4p dung céc quy trinh da biét trong linh vire.
Vi du, chit déng phan d6i anh c6 thé dugc tach khéi nhau bang cach két tinh chon loc
mubdi ddng phan khong dbi quang clia chiing véi axit hodc bazo quay quang. Vi du vé
chung 13 axit tartric, axit dibenzoyltartric, axit ditoluoyltartric va axit camphosulfonic.
Theo cach khac, chit ddng phan dbi anh c6 thé dugc tach bang cac k¥ thuét séc ky sir
dung pha tinh khong d6i ximg. Dang ddng phan héa hoc 14p thé tinh khiét nay ciing c6
thé thu dugc tir dang ddng phan hoa hoc 14p thé tinh khiét twong ng clia nguyén lidu
dAu thich hop, véi didu kién 13 phan ing xay ra theo cach 14p thé dic thi. Tt hon 13,
khi mot chét déhg phan 1ap thé dic thi duge mong mubn, thi hop chét nay s& dugc
tbng hop bing phuong phap didu ché 1ap thé dic thi. Céc phuong phap ndy st dung

mdt cach thuan loi nguyén liéu ddu tinh khiét v& mat ddng phan dbi anh.
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Céac dang ddng phan khong dbi quang c6 cong thirc (ID) c¢6 thé duge thu nhan
mdt cach riéng r& bang cic phuong phéap théng thudng. Cac phwong phép tach vat ly
thich hop ma cé thé duoc st dung mdt céch thuén lgi 13, vi di_l, két tinh chon loc va sic
ky, vi dy, k¥ thuét séc ky cot. |

Séang ché ciing dugc dy dinh 12 bao gdm tit ca cac chit déng vi clia cac nguyén
ttr xudt hién trén hop chét theo sang ché. Cac chét ddng vi bao gém cac nguyén tir c6
cing sd nguyén ti nhung c6 s6 khdi lwgng khac nhau. Vi du chung va khong nhdm
1am gi6i han séng ché 1a cac chit ddng vi cia hydro bao gdm triti va doteri. Chét dong
vi cia cacbon bao gbm C-13 va C-14,

M5 ta chi tiét sang ché

Dudi déy, bat cr khi nao dugc st dung, thuit ngit “hgp chit c6 cong thirc

(ID)”:
R3 RP

0 \/*/j
RE. O X L\/)—Rc
AN I x N z
N—S
& " N R (D)
R (0] X \R4

hodc “hop chét dugc d& xuit”, “hop chét theo sang ché” hoic thuat ngit tuong tu, c6
ngfﬁa 12 bao gdm hgp chét c6 cong thirc chung (ID), (IA), (IB), (IC), (I), (Ia), (II),
(I11), mudi, cac dang ddng phan lap thé va cac hdn hop triét quang hoic phan nhém bit
ky cua ching.

Theo khia canh thtr nhét, sang ché d& xuit hop chét c6 cong thirc (ID):

R3 RP
o NN
.9 Lo
R\N~—g—<x\ N /\d
s I NN T R (ID)
R (o) X \R4

hoic chit ddng phan l4p thé hoic dang hd bién ctia ching, trong d6:

mdi X doc 1ap 1a CR7;

R?, R® va R¢ddc 1ap duge chon tir nhém bao gi“)m hydro, flo, brom, clo, -CHF», -CF»-
metyl, -CH2F, -CF3, -OCF3, -CN, C1-Csalkyl va C3-Caxycloalkyl; |

-0-
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R¢1a hydro hoic flo;

R* 1a hydro, C1-Csalkyl ho#ic C3-Csxycloalkyl;

R’ 14 hydro;

RS dugc chon tir nhém bao gdm C-Csalkyl, C1-Csalkyl-R® dugc thé tiry ¥ bing mot
hozc nhiéu flo, Ci-Csalkyl-R® dugc thé tlly y bing mét hodc nhidu flo, va vong no
dang mot vong hoic dang da vong c6 3 dén 7 canh tuy y chira mot hoic nhiéu nguyén
ttr khic loai, mdi nguyén tir khac loai nay doc 18p dugc chon tir nhém bao gém 0O, Sva
N, vong no ¢ 3 dén 7 canh hoic C2-Cealkyl ndy dugc thé tiy y bing mot hodc nhidu
phén tr thé, mdi ph:;‘m t thé nay doc lap dugc chon tir nhém bao gém hydro, -OH, flo,
oxo, R?, R1° va Ci-Caalkyl dugc thé ty ¥ bing R';

R71a hydro -CN, flo, clo, brom, -CHF, -CF»-metyl, -CHJF, CF3, Ci1-Csalkyl duoc thé
tily ¥ bang metoxy, C»-Csalkenyl hodc Cs- -Caxycloalkyl;

R® 13 vong no ¢6 3 dén 7 canh tiy ¥ chita mdt hodc nhiéu nguyén tir khac loai, mdi
nguyén tu khéc loai nady doc 1ap dugc chon tir nhém bao gém O, SvaN, vong no c6 3
~ dén 7 canh nay dugc thé tlly ¥ bang mot hodc nhidu Ci-Caalkyl duge thé tiy y bing
RIO;

R’ 1a C;-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hogc -C(=0)-N(R);

R!? 14 -CN, -OH, flo, -CHF, -CH,F hoic -CF3;

R!! 13 hydro hodc Ci-Csalkyl;

hodc mubi duge dung hoic solvat ciia chung, trong d6 hop chit nay khong phai la:

Q L

(0]
\ I H\ Il X N o’CF
“ - Ml

" \{ o N |

o

(o]
hodc’

Theo khia canh khac, sang ché @& xuét hop chit c6 cong thirc (IA):

4% \)Rb
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hoic chit ddng phan 14p thé hodc dang hd bién cua chung, trong d6:

mdi X ddc 1ap 1a CR7;

R?, RY va R¢ ddc 1ap dugce chon tir nhém bao gdm hydro, flo, brom, clo, -CHF,, -CFa-
metyl, -CH>F, -CF3, -OCF3, -CN, C1-Csalkyl va C3-Csxycloalkyl;

R*1a hydro, Ci-Csalkyl hodc C3-Csxycloalkyl;

R’ 14 hydro;

R dugc chon tir nhém bao gdm C»-Csalkyl, Ci-Csalkyl-R® dugc thé thy ¥ bing mét
hodc nhiéu flo, Ci-Csalkyl-R® dugc thé tiy ¥ bang mot hodc nhidu flo, va vong no
dang mot vong hodc dang da vong c6 3 dén 7 canh tlly ¥ chira mdt hodic nhidu nguyén
tr khac ldai, mdi nguyén tir khac loai ndy doc 1ap duoc chon tir nhém bao gém O, Sva
N, vong no c6 3 dén 7 canh hoic C»-Cealkyl ndy dwgc thé tlly y bang mot hodc nhiéu
phén tir thé, mdi phén tir thé nay doc 1ap dugc chon tir nhdm bao gém hydro, -OH, flo,
ox0, R%, R va C;-Caalkyl duge thé tiry y bang R1?;

- R7 1a hydro, -CN, flo, clo, brom, -CHF3, -CF2-metyl, -CHF, -CF3, C1-Csalkyl hoic
Cs-Csxycloalkyl; '

R® 12 vong no ¢6 3 dén 7 canh tiy y chira mot hodc nhiéu nguyén tir khac loai, mdi
nguyén tir khéc loai ndy ddc 1ap duge chon tir nhém bao gﬁ‘)m O, SvaN, vong no ¢6 3
dén 7 canh nay dugc thé ty y bang mot hodc nhiéu C;-Csalkyl duge thé ty ¥ bing
RIO;

R? 13 Ci-Caalkyloxy, -SOz-metyl, -C(=0)-OR!! hoic -C(=0)-N(R!1),;
R1%13 -CN, -OH, flo, -CHF,, -CH>F hoic -CF3;
R!! 13 hydro hodc Ci-Csalkyl;

" hodc mubi dugce dung hoc solvat ctia ching, trong d6 hop chit nay khong phai 1a:

1 /©\ 1 /O\
0] o)
Nl SN cl Hoo T A N o~ CFs
N—sS H N—S H
Il \ N It \ N
0 N 0 N\

hodc

Theo mdt phuong 4n, sang ché @& xult hop chét c6 cGng thirc (IC):
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6 O
R Xﬁ)‘\N 3
y —S \ H Rc
5 Il N (IC)
R (0] \R4

hodc chét ddng phan lap thé hodc dang hd bién clia ching, trong do:

X 1a CR’;

R?, R® va R¢ doc 1ap duge chon tir nhém bao gdm hydro, flo, brom, clo, -CHF,, -CF»-
metyl, -CH>F, -CF3, -OCF3, -CN, C;1-Csalkyl va Cs-Caxycloalkyl;

R*1a hydro, Ci-Csalkyl hodc C3-Csxycloalkyl;
R’ 14 hydro;

R¢ dugc chon tir nhém bao gdm Ca-Csalkyl, C1-Caalkyl-R® dugc thé tiy v bang mdt
hodc nhiéu flo, Ci-Csalkyl-R® dugc thé tuy y béng ‘m(f)t hodc nhiéu flo, va vong no
dang mét vong hoic dang da vong c6 3 dén 7 canh tity ¥ chira mdt hoic nhiéu nguyén
ttr khéc loai, méi nguyén tir khéc loai ndy ddc 14p duge chon tir nhém bao gdm O, S va
N, vong no c6 3 dén 7 canh hoic Cr-Csalkyl nay duogc thé tuy y béng mdt hodc nhiéu
phén ttr thé, mdi ph?m ttr thé nay doc lap dugce chon tir nhém bao g(‘“)m hydro, -OH, flo,
0x0, R?, R!? va C;-Caalkyl dugc thé tiry y bang R'9;

R7 1a hydro, -CN; flo, clo, brom, -CHF, -CF,-metyl, -CHoF, -CFs, C1-Csalkyl hoic

Cs-Cyxycloalkyl;

R8 14 vong no c6 3 dén 7 canh tity ¥ chira mot hoic nhidu nguyén tir khac loai, mdi
nguyén tir khac loai nay ddc 14p duoc chon tir nhém bao gdm O, SvaN, vong no ¢6 3
dén 7 canh nay dugc thé tiy y bing mdt hoic nhiéu Ci-Caalkyl dugc thé tuy y bing
RIO;

R? Ia C1-Cualkyloxy, -SO-metyl, -C(=0)-OR"! hoic -C(=0)-N(R')z;
R1913 -CN, -OH, flo, -CHF,, -CH,F hoic -CF3;
R!" 13 hydro hodc Ci-Csalkyl;

hodc mudi dugc dung hoic solvat clia chung, trong d6 hop chét nay khong phai 1a:
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LI LA

aN ?—<<jf7/ﬂ\N cl aN ?—*<j?T/H\N 0~

N—S H N—S H _

: \\</ I\ N \\</ 1\ N

o] N 0 AN

hodc .

Dugc quan tdm 14 cac hop chét theo sang ché trong d6:

R? R’ va R° doc 1ap duge chon tir nhém bao gdm hydro, flo, brom, clo, -CHF,, -CF»-

metyl, -CHaF, -CF3, -OCF3, -CN va C1-Csalkyl;

R* 1 hydro ho#ic metyl;

R’ 14 hydro;

R¢ dugc chon tlr nhém bao gdm Cz-Csalkyl va vong no ¢6 3 dén 7 canh tuy y chira mot

hodc nhiéu nguyén ti khac loai, mdi nguyén tir khac loai nay doc 14p duoc chon tir

nhém bao gém O, Sva N, vong no c6 3 dén 7 canh hodc Cz-Cealkyl ndy dugc thé tay
¥ bing mot hodc nhiéu phan tir thé, mdi phin tir thé nay doc 1ap dwoc chon tir nhém
bao gdm hydro, -OH, flo, oxo, R?, R19va Ci-Csalkyl dugc thé thy y bing R1?;

R 1a hydro, -CN, flo, clo, brom, -CHF, -CF2-metyl, -CH,F, -CF3 hoic metyl;

R’ 1a Ci-Caalkyloxy, -SO2-metyl, -C(=0)-OR" hogc -C(=0)-N(R!)y;

R!%13 -CN, -OH, flo, -CHF, -CH,F hoic -CF3;

R!! 14 hydro hodc Ci-Csalkyl.

Phuong 4n khic ciia sang ché dé xult hop chét c6 cong thic (ID), (IA) hoac
~ phan nhém bét ky ciia chiing nhu dugc @ cap trong phuong 4n bit ky trong sb céac
phuong 4n con lai, trong d6 mot hodic nhidu gi61 han sau dugce 4p dung:

(@) R*1a C1-Csalkyl, tét hon 13 metyl; R® dugc chon tir nhém bao gdm Cp-Cealkyl
dugc thé tly ¥ bang mot hogc nhiéu flo; va R 13 hydro flo, clo hodc C1-Csalkyl,
t6t hon 14 hydro flo, clo hoic metyl.

"~ (b)  RP1ahydro hoic flo.

(¢)  R*vaR°doc lap dugc chon tir nhém bao gdm hydro, flo, clo -CN va metyl.

(d) R®1a hydro hogc flo va R? va R° djc 13p dugc chon tir nhém bao gdm hydro,
flo, clo va -CN.
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(¢) RS chtra vong no c6 3 dén 7 canh tity ¥ chira mot oxy, cu thé hon, R 12 vong no
¢6 4 hodc 5 canh chira mjt oxy, vong no c¢6 4 hodc 5 canh nay duge thé tuy y
bing C1-Caalkyl duge thé thy y bing R0, |

® RS chira C3-Csalkyl mach nhanh dugc thé tuy y bﬁng mot hodic nhiéu flo, hodc
trong d6 R® chira C3-Csxycloalkyl, trong d6 C3-Cexycloalkyl nay dugc thé bang
mdt hodc nhidu flo hoic dugc thé bing Ci-Csalkyl dugc thé bing mdt hodc
nhiéu flo, hodc trong d6 RS chira C3-Cexycloalkyl duoc thé tuy ¥ bang mot hodic
nhidu flo va/holic duge thé bing C1-Caalkyl dugc thé tiy y bing mot hodc nhidu
flo.

(g) RO chira C3-Cealkyl mach nhanh dugc thé tiy v bang mét hodc nhiéu flo, hodc
R® chira C3-Cexycloalkyl, trong d6 C3-Cexycloalkyl ndy dugc thé bang mot
hoac nhidu flo hodic dugc thé bang C1-Cq dugc thé bang mot hbac nhiéu flo. Cu
thé hon, R®1a C;-Cealkyl mach nhanh duoc thé bang mot hodc nhidu flo.

(h)  R*1a Ci-Csalkyl, tot hon 13 metyl; R dugc chon tir nhém bao gdm C,-Cealkyl
duogc thé tuy y béng mot hodic nhidu flo; va R7 1a hydro, flo, clo hoic
C1-Csalkyl, t&t hon 13 hydro flo, clo hoic metyl.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thirc (IA):

/ﬁ
RG\ cl? XY‘LN \)
/N—S—<\ N H R

hoic chit ddng phan 1ap thé hoic dang hd bién ciia chiing, trong do:

Rb

(IA)

mdi X ddc 1ap 1a CR7;

R?, R® va R® doc 1ap dugc chon tir nhém bao g<‘3m hydro, flo, brom, clo, -CHF>, -CF»-
metyl, -CH>F, -CF3, -OCF3, -CN va metyl;

R* 14 hydro ho#c Ci-Csalkyl;

R’ 1a hydro;

R® duge chon tir nhém bao gdbm Ca-Csalkyl, Ci-Csalkyl-R® dugc thé tuy ¥ bang mot
ho#c nhidu flo, Ci-Csalkyl-R® dugc thé tily ¥ bing mot hodc nhiéu flo, va vong no

dang mdt vong hodc dang da vong c6 3 dén 7 canh tiy y chira mot hodc nhiéu nguyén
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tir khac loai, mdi nguyén tit khac loai ndy doc 14p dugc chon tir nhém bao gbm O, S va
N, vong no c6 3 dén 7 canh hodic C2-Cealkyl nay dugc thé ty ¥ bang mot hodc nhidu
phén tir thé, mdi phan tir thé nay doc 13p duoc chon tir nhém bao gdm hydro, -OH, flo,
oxo, R, R va C1-Csalkyl duge thé ty y bing R!°;

- R71a hydro, metyl, CN, flo hojc clo;

R?® 12 vong no c6 3 dén 7 canh tily ¥ chira mot hodc nhidu nguyén tir khac loai, mdi
ngliyén tir khac loai nay dc lap duge chon tir nhém bao gdm O, S va N, vong no ¢6 3
dén 7 canh nay duoc thé thy y bing mot hodc nhidu C1-Csalkyl dugc thé tiy y bing
RIO;

R’ 1a C1-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hozc -C(=0)-N(R");

R!° 13 -CN, -OH, flo, -CHF,, -CH,F hoic -CFs3;

R!!'1a hydro hodc Ci-Csalkyl;

hodc mudi dugc dung hoic solvat ctia ching, trong d6 hop chit nay khong phai 1a:

] /©\ i /©\
(0] (0
AN ~ N cl AN ~ N O/CF3
N—S H N—S H
Il \ N Il \ N
o N o AN
hoic .

Theo khia canh khéc, sang ché dé xuét hop chét c6 cong thirc (IA):

~ hoic chit dong phén 1ap thé hoic dang h5 bién cia ching, trong d6:

mdi X ddc 1ap 1a CR7;

R?, R® va Re ddc 14p duoc chon tir nhém bao gdm hydro, flo, brom, clo, -CHF», -CF»-
metyl, -CH2F, -CF3, -OCF3, -CN va metyl;

R* 14 hydro hoic Ci-Csalkyl;

R’ 13 hydro;
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R dugc chon tir nhém bao gdm Cr-Csalkyl, C1-Csalkyl-R® duge thé tily y bing mot
hozic nhiéu flo, Ci-Csalkyl-R? dugc thé tiy y bing mét hoic nhiéu flo, va vong no
dang mot vong hodc dang da vong c6 3 dén 7 canh tuy y chita mdt hoac nhiéu nguyén
ttr khic loai, mdi nguyén tir khic loai nay ddc lap dugc chon tir nhém bao gébm O, S va
N, vong no c6 3 dén 7 canh hoic C-Cealkyl nay duoc thé tuy y bing mdt hoic nhidu
phﬁn ttr thé, mdi phé‘m tr thé nay ddc 1dp dugc chon tir nhém bao gém hydro, -OH, flo,
oxo, R?, R!® va Ci-Csalkyl dugc thé tiiy ¥ bing R19;

R’ 14 hydro, metyl, flo hodc clo;

RS 12 vong no ¢6 3 dén 7 canh tiy ¥ chira mdt hodc nhiéu nguyén tir khac loai, mdi
nguyén tir khac loai nay ddc 1ap dugce chon tir nhdm bao gf‘)m O, SvaN, vong no c6 3
dén 7 canh nay duoc thé tiy ¥ bing mot hodc nhidu Ci-Caalkyl dugc thé tuy v bing
R}%

R’ 1a Ci-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hodc -C(=0)-N(R!),;

R!? 13 -CN, -OH, flo, -CHF>, -CH,F hogc -CF3;

R!! 14 hydro hodc Ci-Csalkyl;

hodic mudi dugc dung hoic solvat ciia chiing, trong d6 hop chét nay khong phai 1a:

(0] o) ~
HO T A N cl i T /A ON o
N—S H N—S H
Il \ N Il \ N
‘ (0] N 0 N

hoic

Theo khia canh khéc, séng ché @& xut hop chét c6 cong thirc:

Ra
0 ] I/ﬁ R?
6
R xﬁ)‘\N X
MN—s— H R 1A
R hoidc
Ra
Rb
I ﬁ\f
6 0
R\N-g_<x\ N7
AR U W L (B)
R (@) X \
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hoc chit dong phén 1ap thé hoic dang hd bién cuia chiing, trong d6:

mdi X doc 1ap 1a CR7;

R?, R® va R® ddc 1ap dugce chon tir nhém bao gém hydro, flo, brorﬁ, clo, -CHF,, -CF>-
metyl, -CH,F, -CF3, -OCF3, -CN va metyl; ' '

R* 13 hydro hodc Ci-Csalkyl;

R’ 13 hydro;

RS dugc chon tir nhém bao gdm Ca-Csalkyl, Ci-Csalkyl-R® duoc thé tiry ¥ bing mot
hogic nhiéu flo, Ci-Csalkyl-R® dugc thé tiy y bang mot hoic nhiéu flo, va vong no
dang mét vong hodc dang da vong c6 3 dén 7 canh tiy y chira mot hogic nhidu nguyén
tir khéc loai, mbi nguyén tir khéc loai nay ddc 1ap dugc chon tir nhém bao gém 0O, Sva
N, vong no ¢6 3 dén 7 canh hodc Ca-Cealkyl nay dugc thé tiy ¥ bing mdt hoic nhidu
phén tir thé, fnSi ph?m tir thé nay doc lap dugc chon tir nhém bao gﬁ‘)m hydro, -OH, flo,
0x0, R?, R19 va Ci-Calkyl duoc thé tiy y bang R1°;

R’ 1a hydro, metyl, flo hoic clo;

R® 13 vong no ¢6 3 dén 7 canh tuy y chira mgt hodc nhiéu nguyén tir khéc loai, mdi
nguyén t khac loai nay ddc 1ap dugc chon tir nhém bao gém Q, S va N, vong no ¢6 3
dén 7 canh nay duoc thé tiy ¥ bing mdt hoic nhidu Ci-Caalkyl dugc thé tily ¥ bing
RlO;

R? 1a C1-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hoic -C(=0)-N(R!!),;

R!% 13 -CN, -OH, flo, -CHF,, -CH,F ho#c -CF3;

R!! 14 hydro hodc Ci-Csalkyl;

hodic mubi dugc dung hodc solvat ciia chiing, trong d6 hop chit nay khong phai 1a:

] O\ I O\

o Ho @ CF

H\N*g R N cl \N*g ~ H o/ 3
i \n I I\ N

hodc

Theo mot phuong &n cua hop chét theo sang ché, R* 1a metyl.

Theo phuong 4n khac cta hop chét theo sang ché, RP 13 hydro hoic flo. Ngoai

ra, sang ché d& xuit hop chét trong d6 R? va R® doc 1ap duge chon tir nhom bao gém
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hydro, flo, clo -CN va metyl. Tét hon 14, R 13 hydro hodc flo, va R? va R®ddc 14p dugce

chon tir nhém bao gém hydro, flo, clo va -CN.

- Theo mdt phwong 4n cta hop chit theo sang ché, RS dwoc chon tir nhém bao
gdm Cz-Cealkyl, C1-Csalkyl-R® dugc thé tily ¥ bing mot hoic nhidu flo, Ci-Csalkyl-R®
dugc thé ty y bang mot hodc nhidu flo, va vong no ¢6 3 dén 7 canh tuy y chira mdt
hoic nhidu nguyén tir khac loai, mbi nguyén tir khac loai nay doc ldp dugc chon tir
- nhom bao gck)}m O, Sva N, vong no c6 3 déh 7 canh hodc C,-Csalkyl hay dugc thé tiy
y béng mot hodc nhiéu phﬁn tir thé, mbi phén ttr thé nay doc 1ap duogc chon tir nhém
bao gébm hydro, -OH, flo, oxo, R?, R!? va C;-Csalkyl dugc thé tiy y bing R1°. Theo
phuong 4n khéc, RS chira vong no ¢6 3 dén 7 canh tiy ¥ chira mot oxy, cu thé hon, RS
14 vong no ¢6 5 canh chira mot oxy, vong no ¢6 5 canh nay dugc thé ty ¥ bing
C1-Caalkyl dugc thé tiry v bang R1°.

Theo mot phuong 4n cia hop chét theo sang ché, RS cht’raCs-Csal_kyl mach
nhénh dugc thé tiy y bang mot hodc nhiéu flo, hosic RS chira C3-Cexycloalkyl, trong
d6 C3-Cexycloalkyl nay dugc thé bing mét hodc nhidu flo hodc dwoc thé bing Ci-Cq
dugc thé bing mdt hoic nhidu flo. Cu thé hon, R6 1a Cs- C6alkyl mach nhanh duoc thé

bang mot hoic nhiéu flo.

Theo khia canh khac, sang ché dé xuét hop chét c6 cong thire (I):

R1
2
0 | /T R
Rs\ ﬁ Xﬁ)l\ X
N
/N_ﬁ_<\ a7 R?
RS 0o X'\ U]

hoic chit ddng phan 1ap thé hodc dang hd bién cua chung, trong d6:
mdi X doc lap 1a CR7;
R? 12 hydro, CN, clo hofxc flo;

R! va R3 doc 1ap duoc chon tir nhém bao gém hydro, flo, brom, clo, -CHF,, -CH,F, -
CFs, -OCF3, -CN va metyl, trong d6 t6i da mot trong s6 R!, R? va R? 13 hydro néu mot
trong sd R! va R? 14 clo hoic -OCF3;

R* 14 hydro hogc Ci-Csalkyl;
R’ 13 hydro;
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R® dugc chon tr nhém bao gbdm C-Cealkyl, C1-Csalkyl-R® dugc thé tlly ¥ bang mot
hoic nhiéu flo, Ci-Csalkyl-R® dugc thé tiry ¥ bing mot hodc nhidu flo, va vong no ¢ 3
dén 7 canh tiy ¥ chira mot hodc nhidu nguyén tir khac loai, mdi nguyén tir khéc loai
nay doc lap dugc chon tir nhém bao gém 0, S va N, vong no ¢6 3 dén 7 canh hoic -
Ca-Csalkyl ndy dugc thé tily ¥ bing mdt hogc nhiéu phén tir thé, mdi phan tir thé nay
doc 1ap duge chon tir nhém bao gdm hydro, -OH, flo, oxo vé_C1-C4a1kyl dugc thé tuy
y bang R1; |
R’ 14 hydro, metyl, flo hoic clo;
R® 14 vong no ¢6 3 dén 7 canh tiy ¥ chira mot hoc nhidu nguyén tt khac loai, mdi
nguyeén tir khéc loai ndy doc lap dugc chon tir nhém bao gém 0O,S Vé’ N, vong no cé 3
dén 7 canh niy dugc thé tity ¥ bing mét hoic nhidu Ci-Csalkyl dugc thé tiy v bing
RIO;
R’ 1a Ci-Caalkyloxy, -SOz-metyl, -C(=0)-OR!! hogc -C(=0)-N(R!!)y;
R!? 13 -CN, -OH, flo, -CHF>, -CH,F hoic -CFs3;
R!! 13 hydro hoic Ci-Csalkyl;
hodic mudi dugc dung hodc solvat ctia chiing.

Theo mdt phwong an, hop chét c6 cong thuc (I) duoc dé xubt trong do:
mdi X doc lap 1a CR7;
R? 14 hydro, CN hoic flo;
R! va R3 @oc 1ap duoc chon tir nhém bao gE‘)m hydro, flo, brom, clo, -CHF, -CHF, -
CF3, -CN va metyl, trong d6 t6i da mét trong s6 R, R? va R?1a hydro néu mét trong sb
R'vaR3laclo;
R*1a hydro hodc Ci-Csalkyl;
R’ 13 hydro;
R® dugc chon tir nhém bao gébm C,-Csalkyl, C1-Caalkyl-R8, Ci-Caalkyl-R® va vong no
c6 3 dén 7 canh ty y chira mdt hodc nhiéu nguyén tir khac loai, mdi nguyén tir khéc
loai nay doc lap dugce chon tir nhém bao gdm O, S va N, vong no ¢6 3 dén 7 canh hoic

-C,-Csalkyl ndy dugc thé tiy y bing mot hodc nhiéu phén tir thé, mdi phén tir thé nay
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doc 1ap duge chon tir nhém bao gdm hydro, -OH, flo, oxo va C1-C4alkyl du:qc thé tuy
y bang R19;
R 1a hydro, metyl, flo hoic clo;
R? 13 vong no ¢6 3 dén 7 canh tiy y chira mdt hodc nhiéu nguyén tir khac loai, mdi
nguyén ti khac loai ndy doc lap dugc chon tir nhém bao gdm O, S va N, vong no ¢6 3
dén 7 canh nay duoc thé tiy ¥ bing mdt hodic nhidu C1-Csalkyl dugc thé tiy ¥ bing
R}%
R? 1a -C(=0)-OR!"! hoic -C(=0)-N(R!1),;
R1913 -CN, -OH, flo, -CHF,, -CHF hoic -CF3; va
R!!'1a hydro hoic Ci-Csalkyl.

Theo mot phwong 4n khac, hop chét c6 cong thirc (I) duge dé xuét trong do:
mdi X doc 1ap 1a CR7;
R? 13 hydro hoic flo;

R! va R d6c 14p duoc chon tir nhém bao gém hydro, flo, brom, clo, CHF,, CH,F, CF;

vametyl, trong d6 t6i da mot trong s R!, R va R3 13 hydro;
R* 14 hydro ho#c metyl;
R’ 14 hydro;

R® dugc chon tir nhém bao gdm Cp-Csalkyl, C1-Csalkyl-R8 va vong no ¢6 3 dén 7 canh
tity ¥ chira mot hoic nhidu nguyén tir khac loai, m&i nguyén tir khac loai nay doc lap
dugc chon tir nhém bao gdm O, S va N, vong no ¢6 3 dén 7 canh hodc C»2-Cealkyl nay
duoc thé tiy ¥ bang mdt hodc nhiéu phan tir thé, mdi phan tir thé nay doc 14p duge
chon tir nhém bao gdm hydro, OH, flo va C1-Csalkyl;

R7 14 hydro, metyl, flo hoic clo;

R3 13 vong no c¢6 3 dén 7 canh tiy y chira mot hodc nhiéu nguyén tr khac loai, mdi

nguyén tir khic loai nay ddc 1ap dugce chon tir nhom bao gém O, SvaN.
Theo mdt phuong én, déi v6i hop chét c6 cong thire (1), it nhat mot X 1a CH.

Theo khia canh khéc, sang ché d& xuét hop chét c6 cong thirc (Ta):
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hodc chét df“)ng phén 14p thé hodc dang hd bién cua chung, trong do:
R? 14 hydro, CN hoic flo;

R! va R? dgc 1ap duge chon tir nhém bao gdm hydro, flo, brom, clo, -CHF,, -CHJF, -
CF3, -CN va metyl, trong d6 t6i da mot trong s6 R!, R? va R? 1 hydro néu mét trong sé

R!vaR31a clo;
R* 1a hydro hodc Ci-Csalkyl;
R’ 13 hydro;

* RS dugc chon tir nhém bao gdm C,-Cealkyl, C1-Csalkyl-R3, Ci-Csalkyl-R® va vong no
¢6 3 dén 7 canh tiy y chira mot hogic nhiéu nguyén tir khéc loai, mdi nguyén tir khéc
loai nay doc lap dugce chon tir nhém bao gc‘“)m 0, S va N, vong no c6 3 dén 7 canh hoic
-C>-Csalkyl ndy dugc thé tity ¥ bing mot hodc nhidu phan tir thé, mbi phin tir thé nay
ddc 1ap dugc chon tir nhém bao gE‘)m hydro, -OH, flo, oxo va C;-Csalkyl duoc thé thy
-y bang R
R’ 13 hydro, metyl, flo hoic clo;
R® 12 vong no ¢6 3 dén 7 canh tiy ¥ chira mdt hodc nhidu nguyén tir khac loai, mdi
nguyén tir khéc loai nay doc 1dp dugce chon tir nhém bao gém O,SvaN, vong no c6 3
dén 7 canh nay dugc thé thy y bing mdt hoic nhidu Ci-Csalkyl dugc thé tuy v bing
RI0; '
R? 13 -C(=0)-OR!" hogc -C(=0)-N(R!!);
R0 13 -CN, -OH, flo, -CHF, -CH:F hoc -CF3;
R!! 1a hydro hodc Ci-Csalkyl,
hodic mubi dugc dung hodc solvat ciia chiing.

Theo mdt phwong 4n thir cip, sang ché dé xuét hop chit c6 cong thirc (I) trong
de:
R? 1a hydro hoic flo;
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R! va R® doc 14p dugce chon tir nhém bao gdm hydro, flo, CHF,, CHyF, CF3 va metyl,

trong do6 t6i da mot trong sé R!, R? va R®1a hydro;
R* 1a hydro hodc metyl;
R’ 14 hydro;

R dugc chon tir nhém bao gdm C»-Csalkyl va vong no c6 3 dén 7 canh tiy y chira mdt
hodc nhidu nguyén tir khac loai, mdi nguyén tir khac loai ndy doc 18p duge chon tur
nhém bao gdm O, S va N, vong no ¢6 3 dén 7 canh h.oaflc C1-C6alkyl nay dugc thé ty
¥ bing mot hoic nhidu phéan tir thé, mdi phén tir thé nay doc lap duge chon tr nhém

bao gdm hydro, OH va C;-Caalkyl.

Theo khia canh khéc, hgp chét theo sang ché dwgc thé hién bing cong thirc (ID):

R? '
. R2
(0]
RG (0]
N I S N R3
N—S H
RS (o) \R4 ( )

‘Theo phuong 4n khac, hop chét theo sang ché dugc thé hién bang cong thirc
(IID):

R1
R2
o _
NK ? S N
2B 0\ N, ()
RS o} ‘R
Dbi v6i ca hop chét c6 cong thire (I1) va (I1I):
R? 13 hydro, CN hoic flo;

R! doc 1ap dugce chon tir nhém bao gém flo, brom, clo, -CHF,, -CH>F, -CF3, -CN va
| metyl, trong d6 néu R! 1a clo, thi R2 khong phai 14 hydro;

R* 13 hydro hogc Ci-Csalkyl;
R’ 13 hydro;

R® dugc chon tir nhém bao gdm Ca-Csalkyl, Ci-Caalkyl-R®, Ci-Caalkyl-R® va vong no

¢6 3 dén 7 canh tiy y chita mot hodic nhiéu nguyén tir khac loai, mdi nguyén tir khac
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loai ndy doc lap dugc chon tir nhom bao gém 0, S va N, vong no ¢6 3 dén 7 canh hoic
-C2-Cealkyl ndy dugc thé tity ¥ bang mot hosic nhidu phin tir thé, m&i phn tir thé nay -
doc lap duge chon tir nhém bao gdm hydro, -OH, flo, oxo va Ci-Caalkyl dugc thé tiy
¥ bang R1°;

R’ 14 hydro, metyl, flo hoic clo;

R® 13 vong no ¢6 3 dén 7 canh tiy ¥ chira mot hodc nhiéu nguyén tir khac loai, mdi
nguyén tir khac loai ndy doc 1ap dugc chon tir nhém bao gbm O, S va N, vong no ¢6 3
dén 7 canh nay dugc thé thy y bing mdt hoic nhidu Ci-Caalkyl duge thé tly ¥ bing
RIO;

R’ 1a -C(=0)-OR!! hoic -C(=0)-N(R!1),;

R!? 13 -CN, -OH, flo, -CHF,, -CHF hoic -CF3;

R!!' 13 hydro ho#c Ci-Csalkyl.

Theo mdt phuong é4n, sang ché @ xult hop chét trong d6 R! dugc chon tir
brom, clo, flo hodc metyl, hodc flo hodc metyl. Theo khia canh khac, R! dugc chon tir
flo hodc metyl va it nhit mét trong s6 R! va R? 14 flo. Theo phwong 4n khac, R! duge
chon tir flo hodic metyl va it nhat mot trong sé R! va R3 1a flo, va R! hodc R3 kia duge

chon tir metyl, flo, CHF,, CH,F, CF3 va metyl.

Theo khia canh khac, it nht hai trong s6 R!, R? va R? 1a halogen, t6t hon 1a
brom, flo hodic clo, thdm chi t5t hon nira 1a flo hoic clo. Theo phuong 4an khac, mdi
trong s R!, R va R? 1a halogen, t&t hon 13 brom, flo hodc clo, thdm chi tét hon nia 14
flo hoéc clo. |

Theo phuong 4n khac, sang ché dé xuit hop chét trong d6 R* 12 metyl hoic etyl,
t6t hon 13 metyl.

Theo phuong 4n khac, sang ché dé xudt hop chét trong d6 R® chira vong no ¢6 3’
dén 7 canh tury ¥ chtra mét oxy, tot hon 1a R® 13 vong no ¢6 5 canh chira mot oxy.

Theo khia canh khac, sang ché dé xuit hop chit trong d6 R® chira C;-Caalkyl
dugc thé bing mot hoic nhiéu flo. Ngoai ra, sang ché d& xult hop chét trong d6 R®
chira C3-Cgalkyl mach nhénh dugc thé béng mot hodc nhiéu flo, hoic trong d6 R chira
Cs-Cexycloalkyl trong dé Cs-Cexycloalkyl nay duoc thé bang mét hoic nhiéu flo hoic
dugc thé bang C1-Cs dugc thé bing mot hodc nhiéu flo.
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Theo phuong 4n khéc nita, sing ché d& xuit hop chét trong d6 R® chira nguyén
tir cacbon khéng c6 phan tir thé hydro. Tt hon 13, cacbon khong c6 phin tir thé hydro

duogc gdn truc tiép vao nito cia goc -N-SOz~.

Céc td hop khac ciia phuong 4an bét ky trong s cac phuong 4n cling duoc dy

dinh 13 thudc pham vi ctiia sang ché.

Hop chéit dugc wu tién theo sang ché 13 hop chét hodc chit dong phén 1ap thé
hoic dang hd bién cia ching ¢ cong thirc nhu dugc thé hién trong phén téng hop céc

hop chit va c6 hoat tinh dugc thé hién trong bang 1.

Theo khia canh khéc, sang ché @& xudt dugc phdm chira lugng c6 hidu qua didu
tri bénh hoic phong bénh ctia hgp chét c6 cong thirc (ID) néu trong ban mé ta ndy va
chit mang dugc dung. Lugng ¢ hidu qua phong bénh theo sang ché 1a lwong da dé
ngan ngira sy 1y nhiém HBV & dbi tugng c6 nguy co bj 1y nhim. Lwong c6 hiéu qua
~ diéu tri bénh theo sang ché 1 lugng da dé 1am on dinh sy 1y nhiém HBV, 1am gidm
‘su lay nhiém HBV ho#c loai trir sy 14y nhim HBV & déi tuong bi 14y nhi®m. Theo
khia canh khac, sang ché d& xuét quy trinh bao ché dugc phdm néu trong ban mo ta
ndy, quy trinh ndy bao gdm budc tron k§ chit mang dugc dung véi lugng c6 hiéu qua
diéu tri bénh hodc phong bénh cua hgp chét c6 cong thirc (ID) néu trong ban mo ta
nay.

Dé d6, hop chét theo s‘éng ché, hogic phan nhém bét ky ctia chung, c¢6 thé duoc
bao ché thanh cac dang dugc phdm khac nhau theo muc dich sir dung. D& 1am ché
pham thich hop, c6 thé ké dén tit ca cac ché phdm thudng dugce sir dung dé ding thube
theo cach toan than. D& bao ché dugc phim theo sang ché, lwong ¢6 hiéu qua cia hop
chét cu thé, tiy y & dang mudi cong, v6i vai trd 1am thanh phén hoat tinh dwgc két hop
béng cach tron k§ v6i chat mang dugc dung, chét mang nay c6 thé c6 nhiu dang khac
nhau tiry thudc vao dang dugc phdm muén st dung. Tét hon 13 cac dugc phdm nay &
dang lidu don vi thich hop, cu thé 1a dé sir dung qua dudng miéng, truc trang, qua da
hogc tiém ngoai duong ti€u hoéa. Vi dy, @& bao ché cac dugc phim ¢ dang liéu_dﬁng
qua dufmg miéng, c6 thé sir dung moi trudng duge dung thong thudng bét ky nhu, vi
du, nudc, glycol, dau, rugu va mdi trudng tuong ty d6i vé6i cac truomg hop dugc phédm
16ng dung qua dudng miéng nhu hdn dich, xi rd, cdn ngot, nhii twong va dung dich;

hodc céc chét mang rén nhu tinh bot, dudng, cao lanh, chét 1am tron, chét gén két, chit
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gdy rd va chit trong tu d6i véi céc truong hop dugce phim dang bot, vién tron, vién
nang va vién nén. Do d& st dung, nén vién nén va vién nang 13 cac dang liéu don vi
dung qua dudng miéng thuan loi nhét, trong trudong hop nay, cac chét mang rin dugc
dyng dugc st dung. Déi v6i cac duge phim ding ngoai duong tiéu héa, chit mang
thudng chira nude vo tring, it nhit 1a phin 16n, mic di cac thanh phan khac, vi du, dé
h6 tro kha ning hoa tan, c6 thé dugce dua vao. Cac dung dich tiém duoc, vi du, c6 thé
dugc bao ché trong d6 chit mang chira dung dich nuéc mubi, dung dich glucoza hoic
hén hop ciia nwdc mudi va dung dich glucoza. Céc hdn dich tiém dugc ciing c6 thé
‘dugc bao ché, trong trudong hop nay, cac chét mang léng, chit tao hdn dich thich hop
va chit twong tu c6 thé dugc st dung. Ngoai ra, sang ché con bao gdbm cac dugce phém
dang ran ma theo du dinh duoc chuyén hoa, ngay trudc khi st dung, thanh dugc phdm
dang 16ng. Trong céc dugc phim thich hop dé ding qua da, chit mang tiy ¥ chira chit
tang cudong tinh thim va/hodc chit thAm w6t thich hop, tity ¥ duge két hop véi cac chét
phuy gia thich hgp c¢6 ban chét bit ky véi ty 18 nhé, cac chit phu gia nay khéng gdy ra
tac dong c6 hai dédng ké dbi v6i da. Hop chit theo sang ché ciing c¢6 thé duoc st dung
b%mg cach x0ng hit hodic bom qua dudng miéng & dang dung dich, hdn dich hoidc bot

kho bing céach sir dung hé dua thudc vao co thé bat ky d biét trong linh vuc.

Pac biét thuan loi néu bao ché cac dugc phim néu trén & dang liéﬁ don vi dé dé
sir dung va dong déu vé liéu lugng. Dang lidu don vi trong ban mo ta nay chi cac don
vi tAch rdi vé mit vét 1y thich hop 1am céc lidu don nhét, m&i don vi chira luong x4c
dinh trudc cua thanh phén hoat tinh dugc tinh toan dé tao ra tac dung diéu tri bénh
mong mudn két hop véi chit mang dugc dung can thiét. Vi dy v& dang liéu don vi nay
1a vién nén (bao gdm vién nén c6 ranh hodc c6 16p bao), vién nang, vién tron, thudc
dan, bot dong goi, vién nhén (wafer), dung dich hoic hdn dich tiém dugc va dang

twong tu, va céc dang da liu riéng ré ciia chung.

Hop chét c6 cong thirc (ID) ¢6 hoat tinh 1am chét tc ché chu trinh sao chép cua
- HBV va ¢6 thé duoc st dung trong didu tri va phong ngira sy 1ay nhiém HBV hoic
bénh c6 lién quan dén HBV. Bénh c6 lién quan d¢én HBV bao gdm bénh xo gan tién
trién, viém va hoai tir din dén xo gan, bénh gan giai doan cubi va caxinom té bao gan.
Do c¢6 hoat tinh khéng virut, cu thé 13 hoat tinh khéang HBV, nén hop chét c6
cong thire (ID), hodc phan nhém bt ky cla ching, hitu dung trong viéc e ché chu
trinh sao chép cia HBV, cu thé 1a trong diéu tri dong vat méﬁ néng, cu thé 1a ngudi, bi
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lay nhiém HBV, va dé phong ngira sy 14y nhiém HBV. Ngoai ra, sang ché con dé cép
dén hop chét c6 cong thirc (ID) vé6i lugng c6 hidu qua didu tri bénh ding dé didu tri
dong vat mau néng, cu thé 1a ngudi, bi 1ay nhidm HBV hoic c6 hguy co bi 1y nhiém
HBV.

Do d6, hop chét c6 cong thie (ID) néu trong ban mo6 ta nay c6 thé dugec str dung
1am thudc, cy thé 13 thudc ding dé diéu tri hoic ngan ngira sy 4y nhidm HBV. Viéc sir
dung hgp Chét c6 cong thire (ID) 1am thudc hogic trong diéu trj bao g(“)'m‘Aviéc str dung
toan than cho ddi tugng bi 1ay nhiém HBV hodc cho dbi twong d& bi 1ay nhiém HBV
lwgng c6 hiéu qua chdng lai tinh trang bénh 1y c6 lién quan dén sy 14y nhiém HBV

hodc lugng c6 hiéu qua ngin ngira su 1y nhiém HBV.

Sang ché con dé xuét hop chét theo sang ché dé sir dung trong san xuit thudc

ding dé diéu tri hoic ngin ngira sy 14y nhiém HBV.

Nhin chung, du dinh ring luong hing ngay c6 hiéu qué khang virut nim trong
khoang tir khoang 0,01 dén khoang 50mg/kg, hodc tir khoang 0,01 dn khoang
30mg/kg thé trong. C6 thé 1a thich hgp néu sir dung lwong cin thiét duéi dang hai, ba,
bdn hogc nhiéu lidu chia nhé vao cic khoang thoi gian thich hop trong ngay. Céc lidu
chia nho nay c6 thé duoc bao ché thanh cac dang lidu don vi, vi du, chira tir khoang 1
dén khoang 500mg, hoic khoang 1 dén khoang 300mg, hogc khoang 1 dén khoang
100mg, hoic khoang 2 dén khoang 50mg thanh phin hoat tinh trong mdi dang liéu don

Vi.

Sang ché ciing d& xuét t6 hop cta hop chét éé cong thire (ID), hoac phén nhém
bat ky cia ching, nhu dugc néu trong ban md ta ndy, véi cac chit khang HBV khéc.
Thuét ngtt “td hop” c6 thé lién quan dén san pham hoic bo kit chira (a) hop chit co
cong thirc (ID) néu trén va (b) it nhit mot hop chit khac c6 kha ning diéu tri sy lay
nhiém HBV (trong ban md t& ndy dugc goi la chét khang HBV), dudi dang ché phdm
két hop dé sir dung ddng thoi, riéng r& hodc 14n luot trong didu trj su 1ay nhiém HBV.
Theo mdt phuong 4n, séng ché d& xult t5 hop cia hop chét c6 cong thirc (ID), hoac
phan nhém bit ky ctia chiing, véi it nhat mot chit khang HBV. Theo phuong 4n cy thé,
sang ché dé xuét td hop ciia hop chit c6 cong thic (ID), hodic phan nhém bat ky cta
ching, vé6i it nhit hai chit khang HBV. Theo phuong 4n cu thé, sang ché @& xuét tb
hop ctia hop chit ¢ cong thirc (ID), hoic phan nhém bit ky ciia ‘chl’mg, v6i it nhét ba
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chat khang HBV. Theo phuong 4n cu thé, sang ché @& x_uét t6 hop ciia hop chét c6
cbng thire (ID), hodc phan nhém bt ky ctia chung, v6i it nhit bdn chit khang HBV.

Thuat ngit chét khang HBV ciing bao gém hop chit c6 kha ning diéu tri su lay
nhiém HBV théng qua qué trinh diéu bién mién dich. Vi du v& chit diéu bién mién
dich 1a interferon-a (IFN-a), interferon-a dugc peg hoa hoic chit kich thich hé mién
dich bAm sinh nhu chit chi van thy thé giéng Toll 7 va/hodc 8. Mot phuong an cua
sang ché dé xuét t5 hop ctia hop chit c6 cong thirc (ID), hodc phﬁn nhém bét ky cta
chiing, nhu dugc néu trong ban mé ta nay véi hop chét didu bién mién dich, cu thé hon

1a chit chii van thu thé gidng Toll 7 va/hoic 8.

T hop clia cac chit khang HBV da biét trude ddy, nhu interferon-a (IFN-o),
interferon-o. dugc peg héa, 3TC, adefovir hodc t§ hop clia chiing, va hop chét c6 cong
thirc (ID), hodc phan nhém bét ky ctia ching, c6 thé dugc sir dung 1am thude trong li¢u

phap diéu tri két hop.
Quy trinh téng hop tdng quat

Céc phan tir thé dugc mé ta trong phan quy trinh tdng hop tdng quéat ndy bao
gbm phén tir thé hoic nhém c6 kha ning phan tng bit ky thich hop dé bién ddi thanh
phén tir thé bat ky theo sang ché ma khéng qua kho khin dbi véi ngudi c6 hidu bibt
trung binh vé linh vuc k¥ thuat nay.

Quy trinh téng hop c6 thé thyc hién dwoc dbi véi hop chét co cong thirc chung
(I) duoc md ta trén so db 1 va 2. Tuong tu, quy trinh tdng hop hop chit c6 cong thirc
chung (TIA) dugc mb ta trén so dd 1a, 2a. Ciing twong ty, quy trinh tdng hop hop chit
c6 cong thirc chung ID dugc md ta trén so dd 1b va 2b. Clorua axit carboxylic ¢6 cong
thirc chung (IV) (vi du, dugc diéu ché theo quy trinh tdng hop dugc md ta dbi voi hop
chit 2) c6 thé dugc cho phan g mot cach chon loc véi anilin c6 cong thirc chung
(V), vi du, bﬁng cach bd sung tir tir anilin (V) vao dung dich dang hdi luu chira hop
chét (IV) trong toluen, thu dugc hop chéit (VI). Nhém chire clorua axit sulfonic con lai
trong hop chit (VI) duge cho phan tng tiép véi amin c6 cong thirc chung (VII), thu
duoc hop chét co cong thirc chung (I), vi du trong dung mdi nhu axetonitril véi sy ¢
mit ctia bazo v6 co nhu natri bicacbonat hogc nhu dugc minh hoa thém trong phin md

ta vé thi nghiém tng hop hop chét (Vi du thuc hién sang ché).
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vii R XN
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So do 1b

Theo cach khic, hop chit c6 cong thirc chung (I) c6 thé dugc thu nhén nhu
dugc mb ta trén so dd 2. Lan ndy, clorua axit sulfonic (VIII) (vi dy, dugc diéu ché theo
quy trinh téng hop dugc mo6 ta @i v6i hop chéit 2) duoc cho phan tng véi amin c6
cdng thic chung (VII), vi du trong dung moi hitu co nhu CHyCl; véi sy ¢6 mit cua
bazo hitu co nhu trietylamin hoic DIPEA. Hop chét tao thanh (IX) duoc cong hop véi
anilin c6 cong thirc chung (V) véi su c6 mit ciia chit phan Gng hoat héa nhu, vi duy,

HATU va bazo hitu co nhu trietylamin hodc DIPEA.

o R|5 0
6 O
o R®—NH R\N~g X%OH
C|~'s'—< Y OH ik N5 N
N\ > RS o XN
x—N R4
O \R4
VIl R IX
A
[ i
Z : . R2
HoN /\R3 : O.
v RE. ¢ xﬁ)l\N
—_ 3
5/N 'S'_<\ —N : R
XN
R4
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So 62
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Phuong phép khic ¢ tong hop hop chéit co cong thirc chung IX 1a thong qua
este X nhu duwgc md ta trén so dd 3. Phan tng ciia X v6i amin VII, vi dy, trong dung
moi hitu co nhu axetonitril véi sy ¢6 mit ctia bazo hitu co nhu, vi du, trietylamin hodic
DIPEA, hogc bazo vo co nhu, vi du, natri bicacbonat, thu dugc hop chét c6 cong thirc
chung XI, sau d6 thity phan este, vi du, bing LiOH trong THF/H,O, sau d6 axit hoa,
thu dugc hop chit c6 cong thirc chung IX.

Hop chét c6 cong thuc chung VIII c6 thé dugc chuyén héa thanh hop chit co
cong thirc chung IV, vi du, bing cach xir Iy bang oxalyl clorua trong CH,Cl,.

0 0
. 0 C4-Caalkyl
\ —N Il \X’N .
X \R4 (0] \R4
Xl X
0o o
0
XW)L _ ,, xj)‘\
X OH > - = OH
< 1 cl ?—<\fo
X \R4 (0] \R4
Vil
X
So d6 4

Céc con dudng tdng hop c6 thé thuc hién dugc dbi v6i hop chit cé cong thire
chung X va VIII dugc mo ta trén so db 4, va dugc minh hoa thém trong phén thi
nghiém (Vi du thuc hién sang ché). Qu4 trinh cloéulfon hoa este carboxylic XII hodc
axit carboxylic XIII c6 thé tao ra hop chét c6 cong thirc chung X hodc VIII, mdt cach
tuong tng, vi du bang cach xir Iy bing axit closulfonic &, vi du, 0°C, néu cin, sau d6
lam dimg bang nudc. Theo cach khac, hop chdt XII c6 thé duge xir Iy bing axit
closulfonic, tao ra din xuét axit sulfonic, vi du, b%lng cach xtr ly hop chit XI1I bﬁng 1-
1,2 duong lugng axit closulfonic trong CH2Cly, d4n xuét axit sulfonic thu duoc c6 thé
duge chuyén héa thanh hgp chét sulfonyl clorua X, vi du, bdng cach xt Iy bing SOCl,
& 80°C.
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Theo céach khac, hop chit c6 cong thirc chung (IA) co thé dwgc thu nhan nhu
dugc mo ta trén so dd 5. Hop chét c6 cong thirc chung XI c6 thé duqc'ccf)ng hop véi
hop chit co cong thirc chung Va véi sy c6 mdt cia bazo nhu, vi du, lithi
bis(trimetylsilyl)amit, trong dung mdi nhu, vi du, THF, din dén sy tao thanh hop chét
c6 cong thirc chung (IA). Tuong tu, hop chét c6 cong thirc chung ID c6 thé dugc diéu_
ché nhu dugc md ta trén so d6 Sa.

Vi du thwe hién sang ché
Quy trinh téng quat ctia phwong phap LCMS

Phuong phdp sic ky léng hiéu ning cao (High Performance Liquid
Chromatography - HPLC) dugc thuc hién bang cich st dung bom LC, mang di-5t
(DAD) hoic bd dd UV va cot nhu dugc chi rd trong phuong phép tuong tmg. Néu cin,
cac bd do bd sung dugce str dung (xem bang vé cac phuong phéap dudi day).

Dong chay ra tir cot duge dua dén thiét bi do khébi phd (Mass Spectrometer -
- MS) duge cAu tao v6i ngudn ion 4p sudt khi quyén. Ngudi c6 hidu biét trung binh v&
linh vyc k§ thudt nay biét 15 viéc thit dit cac thong s didu chinh (vi du, khoang quét,

thoi gian dirng, v.v.) dé thu dugc cac ion cho phép xac dinh khéi lwong phén tir
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(molecular weight - MW) ddng vi don danh dinh cita hop chit. Viéc thu nhan di liu
dugc thyc hién bang phan mém thich hop.

Céc hop chit duge mo ta bang thoi gian luu theo thr nghiém (R;) va cac ion cia
chung. Néu khong dugc thé hién khac di trong bang dit li€u, ion phin tr dugc bao cdo
‘tuong Gng voi [M+H] (phén tir dugc proton hoa) va/hodc [M-H] (phan t& dugc khir
proton). Trong trudng hop hop chét khong thé ion héa truc tiép duoc, thi loai san
phém cdng dugc néu rd (tirc 1a [M+NH4]*, [M+HCOOT, v.v.). Tt ca cac két qua déu
thu duge véi do bat dinh thir nghiém thudng lién quan dén phuong phap duge sir dung.

Dué¢i day, “SQD” nghia 1a b do t cué don, “MSD” 'nghTa 12 b6 do chon loc
khéi luong, “RT” nghia 1a nhiét do trong phong, “BEH” nghia 13 thé lai silic
oxit/etylsiloxan ¢6 cdu ndi, “DAD” nghia 1a bo do mang di-bt, “HSS” nghia 1a silic
oxit d§ bén cao, “Q-Tof” nghia la thiét bi do khéi phd theo thoi gian bay tir cuec,
- “CLND” nghia la b do nito quang héa, “ELSD” nghia 1a b do quét 4nh sang bay hoi.
Phuong phap LCMS -
(Luu lugng duge thé hién bang mL/pht; nhiét do cot (T) dugc thé hién bing °C; thoi

gian van hanh dugc thé hién bang phut).

Luu -
Ky lugng | Thoi
hi¢u A g R R U B gian
phuong Thiét bi Cot Pha dong Gradien Nhiét | van
phéap do cot | hanh
T
Tir 100% A
Waters: A: 10mM den 5% A
Acquity® | Waters: HSS CH3COOI\01H4 tr,o ne ? ’l(:, 0,8
® trong 95% | phat, dén 0% :
A UPLC®- | T3 (1,8um, FON IR I 3,5
DADva | 2,1#100mm) H,0 + 5% A trong 0,90 55
S QDva ’ CH:CN | phat, dén 5%
B: CH3CN A trong 0,5
phut
Waters: Cﬁgglgg}{ Tir 95% A
Acquity® | Waters: BEH trgn 95% Y1 dénsnA 0,8
B UPLC® - | C18 (1,7pm, §707% trong 1,3 | —-eeem- 2
. X H,0 + 5% I
DAD va 2,1*50mm) CH5CN phut, giit 55
SQD B: CHsCN trong 0,7 phut
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Luu
Ky lugng | Thoi
hiéu A o A N gian
phuong Thiét bi Cot Pha dong Gradien Nhiét | van
phap do cot | hanh
T
Waters. AT10mM | Tu95%A
* A 0,
Acquity® | Waters: HSS Cﬂgﬁg&@?“ c:f(‘)‘n()/; 21 o8
C | UPLC®- | T3(1,8um D7 SO PR — 3
DADva |2,1¥100mm) | T20*3% | phit dens% 1 55 |
SQD ’ CH3:CN A trong 0,5
- B: CHsCN phit
Tur 100% A
Waters. A: 10mM dén 5% A
s . CH;COONH: | trong 2,10
Acquity® | Waters: HSS rong 95% | phiit %én 0o | 07
D UPLC®- | T3(1,8um, PR [— 3,5
o % H,O +5% | Atrong 0,90
DADvA | 2,1¥100mm) | “lp " | g Se |55
SQD B:CHiCN | A trong0,5
phut
Tbng hop hop chét

Hop chét 1: N-(4-flo-3-metyl-phenyl)-4-(isopropylsulfamoyl)-1H-pyrol-2-carboxamit

\( F
HN & HN
ata
° NH O

Axit 4-(isopropylsulfamoyl)-1H-pyrol-2-carboxylic (857mg, 3,69mmol), 4-flo-
3-metylanilin  (461,8mg, 369mmol), COMU ((1-xyano-2-etoxy-2-oxoetyliden-
aminooxy)dimetylamino-morpholino-carbeni hexaflophosphat; s6 CAS 1075198-30-9;
1738mg, 4,06mmol) va trietylamin (2,0mL, 4,06mmol) trong diclometan (43mL) duoc
khudy trong 3 gid. Hon hop phan ting nay dugc xtr Iy bang HCI IM (50mL). Chét két
tia dugc loc ra va dugc 1am tai két tinh ra khoi axetonitril néng (5 0th). Chét rin dugc
loc va dugc lam kho qua dém trong chén khong, thu dugc chét bot mau be (58mg). H
NMR (400 MHz, DMSO-ds) 6 ppm 1,00 (d, J=6,4 Hz, 6 H), 2,23 (d, J=1,5 Hz, 3 H),
3,20 - 3,31 (m, 1 H), 7,05 - 7,20 (m, 2 H), 7,31-7,34 (m, 1 H), 7,34 - 7,38 (m, 1 H),
7,54 - 7,60 (m, 1 H), 7,62 (dd, J=7,2, 2,3 Hz, 1 H), 10,01 (s, 1 H), 12,33 (br. s., 1 H).
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Phuong phép A: thoi gian luu: 1,51 phit; m/z: 338,0 (M-H); khéi lwong chinh xéc:
339,1. -
Hop chit 2: N-(4-flo-3-metyl-phenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit

HNS g HN F
V4
aae!
N @)
\

Hdn hop chia axit 4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (thuong
phdm tir enamin, EN300-30498, 954mg, 3,87mmol) 4-flo-3-metylanilin (485mg,
3,87mmol), COMU (1825mg, 4,261mmol) va trietylamin (2,15mL, 4,26mmol) trong
diclometan (50mL) dugc khudy trong 3 gid. Han hop phan ng nay dugc rira bing
HCI 1M (50mL), nuéc va dung dich NaHCOs, dugce 1am khé trén natri sulphat, duoc
loc va dugc cd. Phan cin thu duge duge tinh ché bing k§ thust HPLC didu ché (pha
tinh: RP Vydac Denali C18 - 10pm, 200g, 5cm), pha dong: dung dich NHsHCO;
0,25% trong nudc, CH3CN). Céc phan doan san phém duoc cd, thu duge chit rin mau
tring, chét rin nay dugc 1am kho qua dém trong chén khoéng & 50°C (30mg). Phuong
phép A: thoi gian luu: 1,73 phat; m/z: 354,0 (M+H)*; khdi lugng chinh x4c: 353,1. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,02 (d, J=6,6 Hz, 6 H), 2,23 (d, J=1,8 Hz, 3 H),
3,21 - 3,30 (m, 1 H), 3,91 (s, 3 H), 7,09 (t, J=9,2 Hz, 1 H), 7,17 (d, J=6,8 Hz, 1 H),
7,30 (d, J=2,0 Hz, 1 H), 7,45 - 7,57 (m, 2 H), 7,64 (dd, J=7,0, 2,4 Hz, 1 H), 10,01 (s, 1
H).

Téng hop 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua va 5-[(4-flo-3-metyl-
phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua

Axit 1-metyl-1H-pyrol-2-carboxylic (5520mg, 44,1mmol) dugc hoa tan ting
phan trong axit closulfonic (25mL) trong bé nudc d4. Hdn hop nay dﬁqc khudy trong
70 phit. Hon hop nay dugc thém theo ting giot vao nuédc da/nude (200mL) va dugce
khuéy trong 5 phut. Chét két tha duoc loc, duge ria b?mg nudc va dugce lam khd qua
dém trong chan khong & 50°C, thu dugc axit 4-closulfonyl-1-metyl-pyrol-2-carboxylic
dué6i dang chit bdt (5632mg). Oxalyl clorua (22,4g, 176,8mm61) dugc thém theo timg

phin vao axit 4-closulfonyl-1-metyl-pyrol-2-carboxylic (thu dugc nhu néu trén, 7,9g,
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35,37mmol) va DMF (0,14mL) trong CHCl, (200mL) va hén hop nay duogc khqu '
qua ngay cudi tudn & nhiét do trong phong. Hon hgp phan tmg nay dugc ¢, thu dugc
4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua dudi dang chét rin mau nau (8,6g),
chit nay duoc sir dung & dang nguyén trang. 4-flo-3-metyl-anilin (2049mg,
16,37mmol) dugc hoa tan trong toluen (20mL) va dugc thém theo tirng giot vao dung
dich chtra 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (3963rhg, 16,37mmol) trong
toluen (200mL) & diém hdi luu. H8n hop phén tmg niy dugc dun hdi lwu 1 gid va
dugc dé ngudi dén nhiét do trong phong qua dém. Chét két tia tao thanh dugc loc va
dugc lam kho trong chin khéng & 50°C, thu dugc 5-[(4-flo-3-metyl-
* phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (3,14g) duéi dang chit bot.
Phuong phép A: thoi gian lvu: 1,96 phat; m/z: 328,9 (M-H);; khdi lwgng chinh xac:
330,0. 'TH NMR (400 MHz, Clorofom-d) § ppm 2,29 (d, J=1,8 Hz, 3 H), 4,05 (s, 3 H),
7,00 (t, J=9,0 Hz, 1 H), 7,15 (d, J=1,8 Hz, 1 H), 7,27 - 7,32 (m, 1 H), 7,42 (dd, J=6.6,
2,6 Hz, 1 H), 7,50 (d, J=1,8 Hz, 1 H), 7,63 (br. s., 1 H).

Hop chit 3: N-(4-flo-3-metyl-phenyl)-4-[[(1R)-2-hydroxy-1-metyl-etyl]sulfamoyl]-1-

metyl-pyrol-2-carboxamit

H- P F
N //S h N
HO/W\ g \ N H |
\

Hbn hop chira D-alaninol (696mg, 9,08mmol) va DIPEA (1,3mL, 7,57mmol)
dugc hoa tan trong diclometan (25mL) dugc thém vao dung dich chita 5-[(4-flo-3-
metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (2250mg). Hdn hop phan
ng nay duogc khudy 15 phiat. D-alaninol bd sung (1,5 duong lugng) va DIPEA bd
sung (2 duong lwgng) dugc thém vao va hén hgp phan tmg niy duge khudy 15 phﬁt
nita. H6n hop phan tng nay dugc rira bang HCI 1M (3x), nuéc va dung dich NaHCO:s.
Lép hitu co duge 1am khd trén MgSOs4, duge loc va dugc cd. Phén cin thu duogc duoc
tinh ché bang ky thuat sic ky cot trén silic oxit, sit dung gradien tr 10 dén 100%
EtOAc trong heptan. C4c phan doan san phdm dugc c6 va phin cin thu dwge duge lam
két tinh ra khéi EtOAc 4m (50mL) bang cach thém heptan tir tl‘I; Hop chét 3 duoc loc
ra dudi dang céc tinh thé mau tring va dugc lam khé trong chén khong & 50°C

(342mg). Phuong phép A: thdi gian luwu: 1,47 phit; m/z: 370,2 (M+H)*; khéi luong
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chinh xé4c: 369,1. '"H NMR (400 MHz, DMSO-ds) § ppm 0,98 (d, J=6,2 Hz, 3 H), 2,23
(d, J=1,5 Hz, 3 H), 3,07 - 3,18 (m, 2 H), 3,32 - 3,39 (m, 1 H), 3,91 (s, 3 H), 4,65 (¢,
J=5,5 Hz, 1 H), 7,03 - 7,15 (m, 2 H), 7,30 (d, J=1,8 Hz, 1 H), 7,47 - 7,57 (m, 2 H),
7,64 (dd, J=7,0, 2,4 Hz, 1 H), 10,02 (s, 1 H).

Hop chat 4: N-(4-flo-3-metyl-phenyl)-1-metyl-4-[[(3S)-tetrahydrofuran-3-yl]-

sulfamoyl]pyrol-2-carboxamit

Hon hop chra mudi (S)-tetrahydro-3-furylamin p-toluensulfonat (822mg,
3,17mmol) va DIPEA (1,09mL, 6,34mmol) trong diclometan (25mL) dugc thém vao
dung dich chtra 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua
~ (785mg) trong diclometan (50mL) va dugc khudy qua dém. Hén hop phan Ung nay
dugc rira bang HCI 1M (3x), nuée va dung dich NaHCOs. Lép hitu co duge 1am khd
trén MgS0a, dugc loc va duogc cb. Phin cin duge tinh ché bing k§ thuat sic ky cot
trén silic oxit, st dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan
san phém dugec co, thu dugc hop chit 4 duéi dang chit rin mau be, chéit rin nay dugc
lam kh6 qua dém trong chan khong ¢ 50°C (696mg). Phuong phap A: thoi gian luu:
1,57 phat; m/z: 382,0 (M+H)"; khéi luong chinh xac: 381,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,66 - 1,77 (m, 1 H), 1,91 - 2,04 (m, 1 H), 2,23 (d, J=1,5 Hz, 3 H),
3,39 - 3,47 (m, 1 H), 3,61 (td, J=8,0, 5,9 Hz, 1 H), 3,66 - 3,76 (m, 3 H), 3,92 (s, 3 H),
7,09 (t, J=9,1 Hz, 1 H), 7,31 (d, J=2,0 Hz, 1 H), 7,47 - 7,59 (m, 3 H), 7,64 (dd, J=7,2,
2,3 Hz, 1 H), 10,03 (s, 1 H).

Hop chét 5 N-(4-flo-3-metyl-phenyl)-1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit

Hén hop chira 3-metyl-3-oxetanamin hydroclorua (1:1) (391,5mg, 3,17mmol)
va DIPEA (1,09mL, 6,34mmol) trong diclometan (25mL) dugc thém vao dung dich
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chira 5-[(4-ﬂo-3-metyl-phenyl)carbamoyl]-l-metyl-pyrol-S-sulfonyl clorua (785mg)
trong diclometan (50mL) va dugc khudy qua dém. Hdn hop phan Ung nay dugc ria
bing HCI 1M (3x), nuéc va dung dich NaHCOs. Lép hitu co duge lam kho trén
MgSOs, dugce loc va dugce cd. Phan c3n thu duge duoc tinh ché b?_mg k¥ thuét sic ky
cot silicagel, sir dung gradien tir 10 dén 100% EtOAc trong heptan. Céc phén doan san
phém dugc cd, thu dugce hop chét 5 duéi dang chét rin mau be, chét rén nay dugc lam
khd qua dém trong chan khong & 50°C (584mg). Phuong phap A: thoi gian luu: 1,57
phut; m/z: 399,2 (M+NH4)*; khéi lwgng chinh xac: 381,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,55 (s, 3 H), 2,23 (d, J=1,5 Hz, 3 H), 3,91 (s, 3 H), 4,13 (d, J=6,0
Hz, 2 H), 4,60 (d, J=6,0 Hz, 2 H), 7,09 (t, J=9,1 Hz, 1 H), 7,32 (d, J=2,0 Hz, 1 H), 7,48
- 7,54 (m, 1 H), 7,56 (d, J=1,8 Hz, 1 H), 7,63 (dd, J=7,0, 2,4 Hz, 1 H), 7,94 (s, 1 H),
10,02 (s, 1 H).

Hop  chit 6  N-(4-flo-3-metyl-phenyl)-1-metyl-4-[[(1R)-1- metylpropyl]

sulfamoyl]pyrol-2-carboxamit

]
‘\\ =S \ /@
) g\@/(

Hon hop chita (R)-(-)-2-aminobutan (231,7mg, 3,17mmol) va DIPEA (1,09mL,
6,34mmol) trong diclometan (25mL) dugc thém vao dung dich chira 5-[(4-flo-3-metyl-
| phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (785mg) trong diclometan (50mL)
va duge khudy qua dém. H8n hop phén tng nay dugc rira bang HCI 1M (3x), nudc va
dung dich NaHCOs. Lép hitu co duge 1am khd trén MgSO4, duge loc va duge cd.
Phan can thu dugc duge tinh ché bang ky thuat sic ky cdt trén silic oxit, st dung_
gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san phdm duoc cd, thu
dugc hop chit 6 dusi dang chit rin mau be, cht rin nay dwgc 1am kho qua dém trong
chin khong & 50°C (540mg). Phuong phap A: thoi gian luu: 1,78 phit; m/z: 368,1
(M+H)*; khéi lwong chinh xéc: 367,1. 'H NMR (400 MHz, DMSO-ds) & ppm 0,77 (t,
J=7,4 Hz, 3 H), 0,96 (d, J=6,4 Hz, 3 H), 1,29-1,41 (m, 2 H), 2,23 (d, J=1,5 Hz, 3 H),
3,01-3,12 (m, 1 H), 3,91 (s, 3 H), 7,04 - 7,16 (m, 2 H), 7,30 (d, J=2,0 Hz, 1 H), 7,46 -
7,57 (m, 2 H), 7,64 (dd, J=7,0, 2,4 Hz, 1 H), 10,00 (s, 1 H).

Quy trinh thay thé dé tdng hop hop chét 2
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Dung dich chira isopropylamin (499mg, 8,45mmol) trong diclometan (25mL)
dugc thém vao dung dich chtra 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-
sulfony] clorua (785mg). Hon hop phan tmg ndy dugc khudy qua dém. H8n hop phan
tmg nay dugc rira bing HC1 IM (3x), nudc va dung dich NaHCOs. Lép hitu co duoc
lam kho trén MgSOs, duoc loc va duoc cd. Phén cin thu duge dugc 1am tai két tinh
| béing céch thém heptan tir tir vao dung dich EtOAc 4m (50mL) chira hop chit 2. Hop
chét 2 duge loc ra dudi dang chét rén mau tra"lng va duoc lam kho trong chin khong &
50°C (357mg).

Hop chit 7: N-(4-flo-3-metyl-phenyl)- 1-metyl-4-[(3-metyloxetan-3-yl)metyl-

sulfamoyl]pyrol-2-carboxamit

0/34\ /<,3 7 5 F
I\ N
o N

AN

Dung dich chta 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (5,05g,
0,021mol) trong toluen (225mL) dugc khudy & diém héi hru trong dong khi Na. Dung
dich chira 4-flo-3-metyl-anilin (2,56g, 0,020mol) trong toluen (25mL) dugc thém theo
ting giot vao trong vong 35 phut. Sau khi thém, hdn hop phéan mg nay duoc khudy va
duge dun hdi luu trong 1 gio. Hon hop phan g ndy dugce 1am ngudi dén ~50°C va
dung mdi dugc loai bd trong chan khong, thu duge san phdm tho 5-[(4-flo-3-metyl-
phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua. Mot phan san phim tho 5-[(4-flo-
3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua nay (0,63g, 1,9mmol) va |
3-metyloxetan-3-yl)metanamin (212mg, 2,Immol) dugc hda tan trong diclometan
(10mL). Sau @6, diisopropyletylamin (820pL, 4,8mmol) dugc thém vao va hdn hop
thu duge duogc khudy trong hai gio. HCI (5mL, dung dich nudc/1M) dugc thém vao
hén hop néy va 16p hitu co dugc tach ra va dugc nap truc tiép 1én miéng silic oxit,
dugc tinh ché bing k§ thuat sic ky cot silicagel, st dung gradien rira giai tir heptan
dén EtOAc (100:0 dn 0:100). Cac phéan doan mong muén dugc ¢b trong chan khong
va dugc 1am khd trong chin khong, thu dugc hop chét 7 (586mg) dudi dang chét bot
mau tring. Phuong phép A: thoi gian hru: 1,60 phut; m/z: 394,0 (M-H)"; khéi lugng
chinh x4c: 395,1. '"H NMR (400 MHz, DMSO-ds) & ppm 1,18 - 1,24 (s, 3 H), 2,23 (d,
J=1,8 Hz, 3 H), 2,96 (s, 2 H), 3,92 (s, 3 H), 4,17 (d, J=5,8 Hz, 2 H), 4,34 (d, J=5,8 Hz,
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2H), 7,10 (t, J=9,2 Hz, 1 H), 7,32 (d, J=1,8 Hz, 1 H), 7,41 - 7,54 (m, 2 H), 7,57 (d,
J=1,8 Hz, 1 H), 7,64 (dd, J=6,6, 2,2 Hz, 1 H), 10,04 (s, 1 H).

Hop chit 8: N-(4-flo-3-metyl-phenyl)- 1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit

San phim thd 5-[(4-flo-3-metyl-phenyl)carbamoyl]- 1-metyl-pyrol-3-sulfonyl
clorua (thu dugc nhu dugc md ta trong phan téng hop hop chit 7, 0,5g, 1,51mmol) va
(8)-1,1,1-triflo-2-propylamin (0,38g, 3,33mmol) dugc hoa tan trong axetonitril (9mL).
Sau 46, diisopropyletylamin (0,78mL, 4,53mmol) dugc thém vao va hdn hop thu dugce
dugc khudy trong hai gi¢. HCI (SmL, dung dich nuéc/1M) duge thém vao va hdn hop
nay dugc chiét bing diclometan (3 x 25mL). Cac dich chiét gdp lai duge 1am kho trén

natri sulphat, dugc loc va dugc ¢d trong chin khong Phén cin duoc tinh ché bang ky

thuat sic ky cot silicagel, st dung gradien rira giai tir heptan den EtOAc (100:0 dén . °

0:100). C4c phan doan mong mudn dugc co trong chin khong va dugc 1am kho trong
chan khong, thu dugc hop chét 8 (557mg) dudi dang chit bot mau tring. Phuong phép
B: thoi gian luu: 1,03 phit; m/z: 406,1 (M-H); khéi lugng chinh xac: 407,1. "TH NMR
(400 MHz, DMSO-de) 6 ppm 1,08 (d, J=7,0 Hz, 3 H), 2,23 (d, J=1,5 Hz, 3 H), 3,83 -
4,01 (m, 4 H), 7,10 (t, J=9,1 Hz, 1 H), 7,33 (d, J=2,0 Hz, 1 H), 7,47 - 755(m 1 H),
7,57 - 7,69 (m, 2 H), 8,15 (br. s., 1 H), 9,90 - 10,13 (br. s., 1 H). Cot ADH(250mmx
4,6mm), luu luong: SmL/phut, pha dong: 25% MeOH (chira 0,2% iPrNH>) giit 4,00
phit, 1én dén 50% trong 1 phat va giit 2,00 phut & 50%, nhiét d9: 40°C, thoi gian luu
(hop chét 8): 1,2 phit.

Hop chit 9 N-(4-flo-3-metyl-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit

F
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San phidm thd 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (thu dugc nhu duge mé ta trong phan téng hop hop chét 7, 0,69g, 2,09mmol),
(R)-1,1,1-triflo-2-propylamin (472mg, 4,2mmol) va DIPEA (0,72mL, 4,2mmol) dugc
khudy trong éng dugc bit kin & 55°C trong 16 gid. Hon hop phan (mg nay dugc dé dat
dén nhiét d6 trong phong, va dé yén trong 4 gid. Chét rin duoc loc ra va duge rira
bing CH3CN (2x). Dung mdi cia dich loc duge lam bay hoi va phan cin thu dugc
dugc hoa tan trong CHaClo-heptan va sau d6 dugc tinh ché bing k§ thuat séc ky cot
silicagel (heptan-EtOAc 100/0 dén 0/100]. Céc phén doan mong muén dugc gop lai va
dung méi dirgc loai bé trong chan khong. Phdn cin thu duge duge khudy trong CH2Cl
((5mL), dugce loc va duge rira bang CHa2Cla (2x), thu dugc hop chit 9 (0,244g). Phuong
phap A: thoi gian luu: 1,78 phit; m/z: 408,1 (M+H)*; khéi luong chinh x4c: 407,1. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,08 (d, J=7,0 Hz, 3 H), 2,23 (d, J=1,5 Hz, 3 H),
3,87-3,96 (m, 4 H), 7,10 (dd, J=9,2 Hz, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,47 -7,55 (m,
1H), 7,59 -7,66 (m, 2 H), 8,15 (br. s., 1 H), 10,03 (s, 1 H). Cot: AD-H (250mm x
4,6mm), luu lugng: SmL/phut, pha déng: 25% MeOH (chtra 0,2% iPrNH>) giﬁ 4,00
phﬁt, 1én dén 50% trong 1 phut va giit 2,00 phut & 50%, nhiét do: 40°C, thoi gian lvu
(hop chét 9): 1,6 phit.

Hop chit 10: N-(4-flo-3-metyl-phenyl)-4-[[3-(hydroxymetyl)oxetan-3-yl]sulfamoyl]-

1-metyl-pyrol-2-carboxamit
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DIPEA (1,44mL, 0,008mol) dugc thém vao dung dich dang duqé khqu chira
san phdm thd 5-[(4-ﬂo-3-metyl;phenyl)carbamoyl]-l-metyl;pyrol-3-sulfonyl clorua
(thu dugc nhu dugc mé ta trong phin tdng hop hop chét 7, 1,3 8g, 0,0042mol) va
CH:Cl, (45mL). (3-aminooxetan-3-yl)metanol, 0,47g, 0,0046mol) dugc thém vao, va
hén hop phan tmg nay dwoc khudy & nhiét d trong phong trong 16 gid. Céac chit dé
bay hoi dugc 1am bay hoi. Phin cian dugc khudy trong EtOAc (50mL) va duogc rira
bang HCI 1M (25mL). Lép hitu co di duge tach ra dugc 1am khé bang NaySOs, dugc
loc ra va dugc 1am bay hoi. Phin cin thu duogc dugc hoa tan trong EtOAc (3mL), va

heptan (2mL) dugc thém vao. Dung dich thu dugc dugc dé yén qua dém. Chét két tua
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tao thanh dugc loc ra, dugc rira bang luong EtOAc ti thidu (3x) va dugc 1am kho
trong chan khong. Chét rin thu dugc dwgc lam tai két tinh ra khoi CH;CN (20mL),
~ duge loc ra, dugce rira bang CH3CN (3x), va dugc 1am kho trong chan kh()hg, thu duoc
hop chét 10 (767mg). Phuong phép A: thdi gian lwu: 1,41 phat; m/z: 395,9 (M-H);
khéi lwgng chinh xé4c: 397,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 2,23 (d, J=1,8 Hz,
3 H), 3,61 (d, J=5,7 Hz, 2 H), 3,91 (s, 3 H), 4,39 (d, J=6,4 Hz, 2 H), 4,56 (d, J=6,4 Hz,
2 H), 5,08 (t, J=5,6 Hz, 1 H), 7,10 (t, J=9,2 Hz, 1 H), 7,33 (d, J=2,0 Hz, 1 H), 7,49 -
7,54 (m, 1 H), 7,57 (d, J=1,8 Hz, 1 H), 7,64 (dd =7,2, 2,3 Hz, 1 H), 7,88 (s; 1 H), 10,02
(s, 1 H). '

Hop chét 11:  N-(4-flo-3-metyl-phenyl)-1-metyl-4-[(3-metyltetrahydrofuran-
3-yl)sulfamoyl]pyrol-2-carboxamit
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San phdm tho 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (thu dugc nhu duge md ta trong phan tdng hop hop chét 7, 690mg) dugc khudy
trong CH2Cly (25mL), 3-metyloxolan-3-amin hydroclorua (3 16mg, 2,3mmol) va
DIPEA (0,9mL, 5,2mmol) dugc thém vao va hdn hop nay dugc khudy & nhiét do trong
phong trong 17 gid. Etylaxetat (300mL) dugc thém vao va hén hgp ndy duge rira bang
HCl 0,5M (1x100mL). Lép hitu co dugce 1am kho bing NaxSOs va dung mdi duge 1am
bay hoi. Phan can thu duge duge tinh ché bﬁng k§ thuat sic ky cot silicagel b%mg cach
stt dung metanol/diclometah 2/98 dén 4/96]. Cac phan doan mong mudn dugc gdp lai
va dung méi duge 1am bay hoi. H8n hop nay dugc tinh ché lai bang k¥ thuét sic ky cot
silicagel bang cach sit dung EtOAc/heptan 50/50 dén 100/0. Cac phan doan mong
mudn duogc gdp lai va dung méi duge 1am bay hoi. Phén ciin thu dugc duge 1am tai két
tinh ra khoi 2-propanol (7mL). Chét rin mau tring thu duoc dugc loc ra; duge rira
bang 2-propanol (2 x 2mL) va dugc 1am kho trong chan khc”)ng,Athu dugc hop chét 11
(211mg). Phuong phap A: thoi gian lwu: 1,62 phit; m/z: 394,1 (M-H); khéi lugng
chinh xac: 395,1. 'H NMR (400 MHz, DMSO-d¢) & ppm 1,29 (s, 3 H), 1,73 (dt,
J=12,7, 7,3 Hz, 1 H), 2,11 - 2,28 (m, 4 H), 3,39 (d, J=8,6 Hz, 1 H), 3,66 - 3,79 (m, 3
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H), 3,91 (s, 3 H), 7,09 (t, ]=9,2 Hz, 1 H), 7,31 (d, J=1,8 Hz, 1 H), 7,46 - 7,56 (m, 3 H),
7,64 (dd, J=7,0, 2,2 Hz, 1 H), 10,02 (s, 1 H).

Hop chét 12: N-(4-flo-3-metyl-phenyl)-4-[[ 1-(hydroxymetyl)xyclopropyl]sulfamoy]]-

1-metyl-pyrol-2-carboxamit

HO AN

Hop chit 12 dugc didu ché theo cach tuong ty nhu dugc mé ta dbi véi hop chét
11, st duyng l-amino-xyclopropanmetanol thay cho 3-metyloxolan-3-amin
hydroclorua. Sau khi xir Iy sau phan @ng, chét rin thu dugc duge khudy trong CH,Cl,
dang sdi va dugc loc ra. Chét rfin mau tréng thu duoc dugc 1am tai két tinh ra khoi
axetonitril, thu dugc hop chit 12 (1,021g). Phuong phap B: thoi gian luu: 0,84 phut;
m/z: 380,1 (M-H)’; khdi lugng chinh x4c: 381,1. '"H NMR (360 MHz, DMSO-ds) &
ppm 0,54 - 0,65 (m, 4 H), 2,23 (d, J=1,8 Hz, 3 H), 3,37 (d, J=5,9 Hz, 2 H), 3,90 (s, 3
H), 4,59 (t, J=5,9 Hz, 1 H), 7,10 (t, J=9,1 Hz, 1 H), 7,27 (d, J=1,8 Hz, 1 H), 7,49 - 7,55
(m, 2 H), 7,65 (dd, J=7,1, 2,4 Hz, 1 H), 7,75 (s, 1 H), 10,03 (s, 1 H).

Hop chit 13: N-(4-flo-3-metyl-phenyl)-1-metyl-4-[(1-metyl-5-oxo0-pyrolidin-3-
yl)sulfamoyl]pyrol-2-carboxamit
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Hop chét 13 dugc didu ché theo céch twong tu nhu dwgc md ta ddi véi hop chét
7, st dung 4-amino-1-metyl-pyrolidin-2-on hydroclorua thay cho 3-metyloxetan-3-
y)metanamin. Phuong phap B: thoi gian lwu: 0,81 phuat; m/z: 409,1 (M+H)"; khéi
lugng chinh x4c: 408,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 2,07 - 2,15 (m, 1 H),
2,23 (d, J=1,8 Hz, 3 H), 2,35-2,50 (m, 1 H), 2,67 (s, 3 H), 3,18 (dd, J=10,1, 4,6 Hz, 1
H), 3,52 (dd, J=10,1, 7,3 Hz, 1 H), 3,76 - 3,85 (m, 1 H), 3,92 (s, 3 H), 7,10 (t, J=9,2
Hz, 1 H), 7,31 (d, J=2,0 Hz, 1 H), 7,46 - 7,55 (m, 1 H), 7,58 (d, J=1,8 Hz, 1 H), 7,64
(dd, J=7,0, 2,6 Hz, 1 H), 7,72 (br. s, 1 H), 10,03 (s, 1 H). Hop chat 13 duoc tach thanh
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céc chét dong phan dbi anh cta n6 1a hop chét 13a va hop chét 13b bang k§ thuat SFC
didu ché (pha tinh: Chiralpak Daicel IC 20 x 250mm), pha déng: CO,, MeOH véi
0,4% iPrNH,). C4c phan doan mong mudn dugc cb trong chan khong va dugc 1lam kho
trong chin khong, thu dugc hop chat 13a (192mg) va hop chét 13b (200mg) duéi dang
céc chit bdt mau tring. Cot: ID-H (Diacel) 250mm x 4,6mm, lwu luong: SmL/phit,
pha dong: 30% MeOH (chtra 0,2% iPrNH>) gitr 4,00 phiit, 1én dén 50% trong 1 phut
va gilt 2,00 phut & 50%. Nhiét do: 40°C, thoi gian luu: 13a: 2,2 phat; 13b: 2,5 phut.

Hop chit 14: N-(4-flo-3-metyl-phenyl)-4-[[3-(2-hydroxyetyl)oxetan-3-yl]sulfamoyl]-

I-metyl-pyrol-2-carboxamit
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Hop chét 14 dugc didu ché theo cach tuong tu nhu duge md ta ddi véi hop chét
7, st dung 2-(3-aminooxetan-3-yl)etanol thay cho 3-metyloxetan-3-yl)metanamin, thu
dwgc hop chét 14 (1,09g) dudi dang chét bot mau tring. Phuchg phé’lp .B: thoi gian luu:
0,80 phut; m/z: 410,1 (M-H); khéi lwong chinh xac: 411,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 2,14 (t, J=6,6 Hz, 2 H), 2,23 (d, J=1,5 Hz, 3 H), 3,42 - 3,50 (m, 2
H), 3,91 (s, 3 H), 4,32 (d, J=6,4 Hz, 2 H), 4,45 (br. s, 1 H), 4,56 (d, J=6,4 Hz, 2 H),
7,10 (t, J=9,1 Hz, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,46 - 7,54 (m, 1 H), 7,56 (d, J=1,8
Hz, 1 H), 7,63 (dd, J=7,0, 2,4 Hz, 1 H), 7,84 (br. s., 1 H), 10,02 (s, 1 H).

Hop chét 15: N-(4-flo-3-metyl-phenyl)-4-[(3-hydroxyxyclobutyl)sul famoyl]-1-metyl-
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5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,56g,

pyrol-2-carboxamit

" 1,7mmol) dugc khudy trong CH>Cl, (15mL). cis-3-aminoxyclobutanol hydroclorua
(0,23g, 1,9mmol) va DIPEA (1,5mL, 8,5mmol) dugc thém vao & nhiét d6 trong phong

va hén hop nay duogc khudy trong 60 gid. Dung médi dugc 1am bay hoi va phén cin thu
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dugc 'duqc tinh ché bing k¥ thut sic ky cdt silicagel (metanol/diclometan 2/98 dén
4/96). Céc phan doan tinh khiét dugc gp lai va dung méi duge lam bay hoi va phin
can thu dugc duge 1am két tinh ra khéi diclometan, thu dwgc hop chét 15 (273mg)
duéi dang chit rin mau tring sau khi loc va lam kho trong chin khong. Phuong phép
B: thoi gian luu: 0,81 phat; m/z: 380,1 (M-H); khdi lugng chinh x4c: 381,1. 'TH NMR
(360 MHz,‘DMSO-d(,) 0 ppm 1,59 - 1,71 (m, 2 H), 2,22 (d, J=1,5 Hz, 3 H), 2,28 - 2,38
(m, 2 H), 3,02 - 3,16 (m, 1 H), 3,63 - 3,75 (m, 1 H), 3,90 (s, 3 H),‘ 5;02 (d, J=5,9 Hz, 1
H), 7,10 (dd, J=9,1 Hz, 1 H), 7,28 (d, J=1,8 Hz, 1 H), 7,47 - 7,55 (m, 3 H), 7,65 (dd,
J=7,1,2,4 Hz, 1 H), 10,03 (s, 1 H).

Hop chéit 16: 4-(tert-butylsulfamoyl)-N-(4-flo-3-metyl-phenyl)- 1-metyl-pyrol-2-

carboxamit

| 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,60g,
1,8mmol) dwoc khudy trong CH>Cly (15mL). tert-butylamin (0,23 g, 1,9mmol) va
DIPEA (0,8mL, 4,5mmol) dugc thém vao & nhiét do trong phong va hdn hop nay duge
khuéyv trong 18 gio. Dung moi dugc lam bay hoi va EtOAc (50mL) dugc thém vao.
Sau khi rira bang HCI 1M (20mL), 16p hitu co dugc lam kho bing Na;SO4 va dung
moi dugce 1am bay hoi. Chét rin thu duge dugc hoa tan trong diclometan (10mL) va
dung mdi dugc lam bay hoi tir tir & 50°C. Bude lam bay hoi duge ding lai khi bit ddu
két tiia, va tiép tuc khudy & nhiét do trong phong trong 15 phut. Chét két taa duge loc
ra, dugc rira bang diclometan (1mL) va dugc lam khd trong chan khong & 50°C, thu
dugc hop chét 16 (136mg). Phuong phap A: thoi gian luu: 1,79 phut; m/z: 366,1 (M-
H)'; khéi lugng chinh x4c: 367,1. 'H NMR (400 MHz, DMSO-dg) 6 ppm 1,17 (s, 9 H),
2,23 (d, J=1,5 Hz, 3 H), 3,90 (s, 3 H), 7,05 - 7,13 (m, 2 H), 7,29 (d, J=1,8 Hz, 1 H),
7,45-7,55 (m, 2 H), 7,64 (dd, J=7,0, 2,2 Hz, 1 H), 10,00 (s, 1 H).
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Hop chit 17: 4-[[3-(xyanometyl)oxetan-3-yl]sulfamoyl]-N-(4-flo-3-metyl-phenyl)-1-

metyl-pyrol-2-carboxamit ‘

Hop chit 10 (0,46g, 1,2mmol) dugc hoa tan trong diclometan kh6 (30mL) va
DIPEA kh6 (0,31mL, 1,8mmol) dugc thém vao. Hon hop nay dugc 1am mat trong bé
nuéc da va duge khudy trong 20 phat. Sau do, metansulfonyl clorua (0;10mL,
1,3mmol) trong diclometan kh6 (10mL) dugc thém theo timg giot vao trong vong 10
phut, sau khi khudy 30 phut nita & 0°C, hdn hop nay dugc rira bing HCI 0,5M (50mL)
va dung dich nuéc NaHCO;3 bdo hoa (SmL). Lép nuée dugc chiét béng EtOAc
(200mL) va céc 16p hitu co gop lai dugc lam khd bang Na,SOs. Dung méi duge loai
b6 trong chan khéng va phan cin thu duge duge hoa tan trong DMSO kha. Dung dich
nay dugc thém theo tirng giot vao dung dich chira natri xyanua (0,12g, 2,4mmol) trong
DMSO khé (25mL) & 40°C. Hon hop nay dugc khudy 2,5 gid & 40°C. Sau khi 1am
ngudi dén nhiét do trong phong, nude (50mL) duge thém vao. Hon hop nay dugc chiét
bang dietylete (3x100mL) va EtOAc (3 x 150mL). Lép hitu co gdp lai dugc lam khod
trén Na2SO4 va dung mdi duge 1am bay hoi. Phan ciin thu dugce duge tlnh ché b%mg ky
thuat sic ky cot silicagel bing gradien rira giai v6i EtOAc/heptan 0/100 dén 100/0.
Céc phan doan mong mubn duoc gop lai va dung méi dugc loai bd, thu duge hop chét
17 (264mg) duéi dang chét rin mau be sau khi 1am kho trong chan khoéng. Phuong
phap B: thoi gian luu: 0,86 phat; m/z: 405,2 (M-H)"; khéi lugng chinh xac: 406,1. 'H
NMR (360 MHz, DMSO-d¢) 8 ppm 2,23 (d, J=1,8 Hz, 3 H),.3,28 (s, 2 H), 3,91 '(s, 3
H), 4,28 (d, J=7,0 Hz, 2 H), 4,55 (d, J=7,0 Hz, 2 H), 7,11 (t, J=9,3 Hz, 1 H), 7,35 (d,
J=2,2 Hz, 1 H), 7,47 - 7,55 (m, 1 H), 7,61 - 7,67 (m, 2 H), 8,46 - 8,53 (m, 1 H), 10,05
(s, 1 H).

Hop chét 18: 4-[[1-(xyanometyl)xyclopropyl]sulfamoyl]-N-(4-f10-3-mctyl-phenyl)-1-

metyl-pyrol-2-carboxamit
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Diéu ché theo cich twong tu nhu duge mé ta déi véi hop chét 17, bét dAu tir
hop chét 12 thay cho hop chét 10. Phuong phép C: thoi gian Ivu: 1,69 phut m/z: 389,1
(M-H); khéi lwong chinh xé4c: 390,1.

'H NMR (360 MHz, Clorofom-d) & ppm 0,63 - 0,74 (m, 4 H), 2,23 (d, J=1,8
Hz, 3 H), 2,81 (s, 2 H), 3,92 (s, 3 H), 7,07 - 7,15 (m, 1 H), 7,26 - 7,31 (m, 1 H), 7,49 -
7,59 (m, 2 H), 7,62 - 7,68 (m, 1 H), 8,13 - 8,20 (m, 1 H), 10,02 - 10,09 (m, 1 H).

| Hop chét 19: 4-(tert-butylsulfamoyl)-N-(3,4-diﬂopheny1)-1-mety1-pyf01-2-carboxamit
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Dung dich chtra 3,4-difloanilin (1,9mL, 19,2mmol) trong toluen (20mL) duoc

thém theo tung giot (trong vong 15 phat) vao dung dich dang hdi luu chta 4-
closulfonyl 1-metyl-pyrol-2-cacbonyl clorua trong toluen (250mL). Sau khi thém, hdn
hop phan ng nay dugc dé khudy & diém hdi luu trong 1 gi0. Hon hop phan ting nay
dugc dé ngudi dén nhiét do trong phong trong moi trudng khi nito trong khi khudy.

| Huyén phu mau xam dugc cd va phén cin chua 5-[(3,4-diflophenyl)carbamoyl]-1-
metyl-pyrol-3-sulfonyl clorua thu dugc duge lam khé trong chan khong va duoc sir
dung tiép ma khéng cén tinh ché thém. Tert-butylamin (0,3mL, 2,8mmol) dugc thém
vao huyén phi chita san phim thd 5-[(3,4-diflophenyl)carbamoyl]-1-metyl-pyrol-3-
sulfonyl clorua (1,2g, 2,55mmol) trong diclometan kh6é (20mL) & nhiét d6 trong
phong. Tiép theo, NEt; (0,9mL, 6,4mmol) dugc thém theo ting giot vao va hdn hop
phan tmg nay duogc khudy & nhiét do trong phong trong 1 gio va & 50°C trong 1,5 gio.
Hon hgp phan tng nay dugc pha loing bing EtOAc (250mL). HCI 0,5N (3 OmL) duogc
thém vao hdn hop phan tmg nay va céc 16p dugce tach ra. Lép hitu co dugc ria lai bing
NaOH 0,5N (30mL), sau d6 13 bing nu6c. Lp hitu co duge 1am kho trén MgSOsq,
duoc loc va dudé lam bay hoi. Phén cin thu dugc dugce tinh ché b?mg k§ thuat séc ky
cot silicagel (dung dich rira giai: CH2Cl:2MeOH 100:0 -> 95:5). Chét rin mau tring
thu dugc dugce tdn min trong lwong nhé CH>Clz. Sau khi loc, rira bﬁng CHCl; va lam
kho trong chan khong, thu dugc hop chit 19 (310mg) dudi dang chét rin mau tréng.
Phuong phép B: thoi gian luu: 1,02 phat; m/z: 370,1 (M-H); khi luong chinh x4c:
371,1. 'TH NMR (360 MHz, DMSO-d¢) & ppm 1,16 (s, 9 H) 3,90 (s, 3 H) 7,16 (s, 1 H)
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7,31 (d, I=1,8 Hz, 1 H) 7,35 - 7,46 (m, 1 H) 7,45-7,53 (m, 1 H) 7,54 (d, J=1,5 Hz, 1 H)
7,88 (ddd, =13,5, 7,8, 2,2 Hz, 1 H) 10,24 (s, 1 H). | |

Hop chét 20: N-(3,4-diflophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-
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Hop chit 20 dugc diéu ché theo cach trong tu nhu dwge mé ta di voi hop chét M

carboxamit

19, sir dung 3-metyl-3-oxetanamin hydroclorua thay cho tert-butylamin. Sau khi xit ly
sau phan Ung, phé‘m cin thu dugc dugce tdn min trong lugng nhé CH,Cl, va duoc loc,
thu duge chit bot mau tring. Chit bot nay duoc tdn min trong EtOAc (ImL), duogc loc
va dugc rira bang lugng nhé CH2Cly, thu dugce hop chét 20 (421mg) dudi dang chit
b6t mau tring sau khi 1am kho trong chén khong. Phuong phép B: thoi gian Iuu: 0,86
phut; m/z: 384,1 (M-H); khéi lugng chinh x4c: 385,1. 'TH NMR (360 MHz, DMSO-ds)
d ppm 1,54 (s, 3 H) 3,91 (s, 3 H) 4,13 (d, J=6,2 Hz, 2 H) 4,59 (d, J=6,2 Hz, 2 H) 7,33
(d,J=1,8 Hz, 1 H) 7,37 - 7,46 (m, 1 H) 7,46 - 7,52 (m, 1 H) 7,61 (d, J=1,8 Hz, 1 H)
7,87 (ddd, J=13,5, 7,4, 2,6 Hz, 1 H) 8,00 (s, 1 H) 10,25 (s, 1 H).

Hop chét 21: N-(3,4-diflophenyl)-1-metyl-4-[[(3S)-tetrahydrofuran-3-yl]-

- sulfamoyl]pyrol-2-carboxamit
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Dung dich chtra 3,4-difloanilin trong toluen (50mL) dugc thém tir tir (trong
vong 1 gid) vao'dung dich dang hdi Iuu chira 4-closulfonyl-1-metyl-pyrol-2-cacbonyl
clorua trong toluen (200mL). Sau khi thém, hdn hgp phan 1’mg- nay dugc dé khudy &
di8m hdi luu trong 45 phit. Hn hop phéan tmg nay dugc dé ngudi dén nhiét do trong
phong trong méi trudng khi nito trong khi khudy va sau d6 dugc 1am lanh bing bé
nuée da. Chat két tua dugce loc va dich loc dugce ¢6 va dugc lam kho trong chan khong,
thu dugc phin cin chua 5-[(3,4-diﬂophenyl)carbamoyl]-1-inetyl-pyrol-3-sulfonyl

clorua.
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(8)-3-aminotetrahydrofuran tosylat (0,59g, 2,3mmol) dugc thém vao huyén phu
chira 5-[(3,4-diflophenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (1,0g san phém
thd thu duoc & trén) trong diclometan khd (50mL) & nhiét do trong phong. NEt;
(0,72mL, 5,2mmol) dugc thém theo tirng giot vao va hdn hop nay dugc khuéy tiép i}
nhiét d trong phong trong 1 gio. HC1 0,5N (30mL) dugc thém vao hdn hgp phan tng
ndy va cac 16p duge tach ra. Lép hitu co dugce rira lai bing NaOH 0,5N (30mL), sau

d6 12 bang nuéc. Lép hitu co dugc 1am kho trén MgSO4 va duge 1am bay hoi.

* Phén c3n thu dugc duge tin min trong lugng nho CH,Cly, dugce loc va duge rira
béng lugng nhé CH,Cly, thu duge hop chit 21 (408mg) dudi dang chit rin mau tréng
sau khi lam kho trong chén khong. Phuong phap B: thoi gian luu: 0,84 phuat; m/z:
384,0 (M-H); khdi lugng chinh x4c: 385,1. '"H NMR (360 MHz, DMSO-ds) 6 ppm
1,66 - 1,76 (m, 1 H) 1,91 - 2,03 (m, 1 H) 3,40 - 3,47 (m, 1 H) 3,61 (td, J=8,1, 5,9 Hz, 1
H) 3,65 - 3,75 (m, 3 H) 3,92 (s, 3 H) 7,33 (d, J=1,83 Hz, 1 H) 7,37 - 7,46 (m, 1 H) 7,46
- 7,521(rfn, 1 H) ’7,57 - 7,62 (m, 2 H) 7,88 (ddd, J=13,5, 7,6, 2,4 Hz, 1 H) 10,26 (s, 1 H).

Hop chit 22: N-(3,4-diflophenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxamit

F
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Hop chét 22 dugc didu ché theo céch twong tw nhur duge mé ta déi véi hop chit
21, stt dung isopropylamin thay cho (S)-3-aminotetrahydrofuran tosylat. Sau khi xir Iy
sau phan tmg (chi ¢6 HC1 0,5N dugc sir dung dé rira), phén cin thu dugc dugc tinh ché
bang ky thudt sdc ky cot silicagel (CH2Cl:MeOH 100:0 -> 95:5), thu dugc hop chat
22 (534mg) duéi dang chét rin mau tring sau khi lam kho trong chan khong. Phuong
phap B: thoi gian luu: 0,94 phat; m/z: 356,1 (M-H); khéi lugng chinh x4c: 357,1. 'H
NMR (360 MHz, DMSO-ds) 6 ppm 1,01 (d, J=6,2 Hz, 6 H) 3,18-3,28 (m, 1 H) 3,91 (s,
3H) 723 (d,J=7,0Hz, 1 H) 7,32 (d, J=1,8 Hz, 1 H) 7,36 - 7,46 (m, 1 H) 7,46 - 7,53
(m, 1 H) 7,56 (d, J=1,8 Hz, 1 H) 7,88 (ddd, J=13,4, 7,5, 2,6 Hz, 1 H) 10,25 (s, 1 H).

Hop chét 23: N-(3,4-diflophenyl)-1-metyl-4-[[(1R)-1-metylpropyl]sulfamoyl]pyrol-2-

carboxamit
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Hop chét 23 duoc didu ché theo cach tuong ty nhu dugc mo ta d6i véi hop chét
22, str dung (R)-(-)-2-aminobutan thay cho isopropylamin. Sau khi xir ly sau phén ung,
phén c@n thu duge duge tan min trong lugng nhé CH2Clz, duge loc va dugc rira b:ing
lugng nho CH,Cl. Chét rén thu dugc dugce tan min véi NaOH 0,5N va duge loc. Chét
rin mau tring dugc ria bang nuéc, thu dugce hop chét 23 (499mg) duéi dang chét rin
mau tring sau khi 1am khd trong chén khong. Phuong phép B: thoi gian Iuvu: 1,00 phut;
m/z: 370,1 (M-H); khdi heong chinh xé4c: 371,1. 'H NMR (360 MHz, DMSO-dO 3
ppm 0,76 (t, J=7,5 Hz, 3 H) 0,95 (d, J=6,6 Hz, 3 H) 1,28 - 1,41 (m, 2 H) 3,00-3,13 (m,
1H)3,91(s,3H)7,18(d, J=7,7 Hz, 1 H) 7,32 (d, J=1,8 Hz, 1 H) 7,36 - 7,46 (m, 1 H)
7,46 - 7,53 (m, 1 H) 7,56 (d, J=1,8 Hz, 1 H) 7,88 (ddd, J=13,4, 7,7, 2,4 Hz, 1 H) 10,25
(s, 1 H). ‘ |

Hop chit 24: N-(3,4-diflophenyl)-4-[[(1R)-2-hydroxy-1-metyl-etyl]sulfamoyl]-1-

metyl-pyrol-2-carboxamit

"o HN\é}\@/U\N/@

VYT

AN .
Hop chét 24 dugc didu ché theo cach turong ty nhu dwgc mo ta dbi véi hop chit
19, sit dung D-alaninol thay cho tert-butylamin, st dung 5 duong lugong NEt; va 1,5
gitr khudy & nhiét do trong phong. Hn hop phén Gng ndy dugc pha lodng bing EtOAc
(250mL), HC1 0,5N (30mL) dugc thém vao hén hgp phan ting nay va céc 16p dugc -
tach ra. Lép hitu co dugc rira lai bang NaOH 0,5N (30mL), sau d6. 1a bang nude. Lop
hitu co duge 1am kho trén MgSOs, duge loc va duge lam bay hoi. Phén cin thu dugc
dugc tan min trong lugng nhoé CH2Cl,, duoc loc va duge rira béng lugng nho CHCla,
thu dugc hop chit 24 (717mg) dudi dang chét bot mau tring sau khi 1am kho trong
- chén khong. Phuong phép B: thoi gian lwu: 0,81 phut; m/z: 372,0 (M-H)’; khdi luong
chinh x4c: 373,1. 'H NMR (360 MHz, DMSO-ds) § ppm 0,97 (d, J=5,9 Hz, 3 H) 3,06 -
3,17 (m, 2 H) 3,32 - 3,39 (m, 1 H),3,91 (s, 3 H) 4,69 (t, J=5,3 Hz, 1 H) 7,14 (d, J=6,6
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Hz, 1 H) 7,32 (d, J=1,5 Hz, 1 H) 7,36 - 7,46 (m, 1 H) 7,46 - 7,53 (m, 1 H) 7,57 (d,
J=1,5Hz, 1 H) 7,88 (ddd, J=13,5, 7,6, 2,4 Hz, 1 H) 10,25 (s, 1 H).

Hop chét 25: N-(3,4-diflophenyl)-4-[(3-hydroxyxyclobutyl)sulfamoyl]-1-metyl-pyrol-

F
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2-carboxamit

—

Hop chat 25 dugc diéu ché theo cach twong ty nhu dugc md ta déi véi hop chét
19, sir dung cis-3-aminoxyclobutanol hydroclorua thay cho tert-butylamin va bd sung

thém 2,5 duwong lugng NEt; truéc khi 1am néng dén 50°C.

Phin cin thu dugc sau khi xir Iy sau phan Gng dwoc tan min trong lugng nho
CH2Cly, duoc loc va duogc rira b%mg lugng nhéd CHzCli, fhu dugc chét bot mau tréng,
chét bot ndy dugc tin min tiép trong MeOH/CH,Cl, 5/95. Sau khi loc, rira va 1am kho
trong chan khong, hop chét 25 (150mg) dugc thu nhan dudi dang chit bot mau tréng.
Phuong phép A: thoi gian luu: 0,80 phit; m/z: 384,0 (M-H); khdi lwong chinh xac:
385,1. 'H NMR (360 MHz, DMSO-ds) & ppm 1,59 - 1,71 (m, 2 H) 2,27 - 2,39 (m, 2 H)
3,03 - 3,15 (m, 1 H) 3,64 - 3,76 (m, 1 H) 3,91 (s, 3 H) 5,02 (d, J=5,5 Hz, 1 H) 7,28 -
7,33 (m, 1 H) 7,36 - 7,46 (m, 1 H) 7,46 - 7,57 (m, 2 H) 7,88 (ddd, J=13,5, 7,6, 2,0 Hz,
1 H) 10,24 (s, 1 H).

Hop chét 91: N-(3,4-diflophenyl)-1-metyl-4-[(3-metyltetrahydrofuran-3-yl)-
sulfamoyl]-1H-pyrol-2-carboxamit '
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Hop chat 91 duqc diéu ché theo cach twong ty nhur dugc mo ta d6i v6i hop chét
19, sir dung 3-metyloxolan-3-amin hydroclorua thay cho tert-butylamin. Hop chit 91
(206mg) dugc thu nhan dudi dang chét rin mau tring. Phuong phap B: thoi gian luu:
0,91 phuat; m/z: 398,1 (M-H); khdi lugng chinh xac: 399,1. 'H NMR (360 MHz,
DMSO-ds) ppm 1,28 (s, 3 H) 1,72 (dt, J=12,5, 7,5 Hz, 1 H) 2,12 - 2,21 (m, 1 H) 3,38
(d, J=8,8 Hz, 1 H) 3,69 - 3,75 (m, 3 H) 3,91 (s, 3 H) 7,33 (d, J=2,2 Hz, 1 H) 7,36 - 7,46
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(m, 1 H) 7,46 - 7,52 (m, 1 H) 7,55 - 7,59 (m, 2 H) 7,88 (ddd, J=13,4, 7,6, 2,4 Hz, 1 H)
10,25 (s, 1 H).

Hop chit 92: N-(3,4-diflophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1 -metyletyl]-
sulfamoyl}-1H-pyrol-2-carboxamit

0]
N\S// F
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Hop chét 92 dugc didu ché theo cach twong tu nhu dugc mé ta ddi véi hop chit
19, stt dung (R)-1,1,1-triflo-2-propylamin thay cho tert-butylamin. Hop chit 92 két tua
ra khéi 16p nudc chira NaOH 0,5N c6 tinh bazo sau khi trung hoa. Hop chit 92 dugc
tinh ché tiép bang ky thuat HPLC didu ché (pha tinh: Uptisphere C1s ODB - 10um,
200g, 5cm), pha dong: 0,5% dung dich NH4OAc trong nuéc + 10% CH3CN, CH3CN).
Céc phan doan thu dugc dugc cd (sang pha nuéc). Pha nuéc nay duge axit hoa bing
HCI IN va duoc chiét bang EtOAc. Lop hitu co dugc lam khé trén MgSOq, dugc loc
~ va dugc 1am bay hoi, thu dugce hop chit 92 (49mg) duéi dang chét rén mau tring sau
khi lam kho trong chan khong & 50°C. Phuong phép B: thoi gian lvu: 1,03 phit; m/z:
410,1 (M-H)'; khéi lwong chinh x4c: 411,1.

'H NMR (360 MHz, DMSO-ds) & ppm 1,06 (d, J=7,0 Hz, 3 H) 3,92 (s, 3 H)
3,87 - 4,00 (m, 1 H) 7,35 (d, J=1,8 Hz, 1 H) 7,37 - 7,52 (m, 2 H) 7,66 (d, J=1,8 Hz, 1
H) 7,88 (ddd, J=13.,4, 7,6, 2,4 Hz, 1 H) 8,18 (d, J=8,8 Hz, 1 H) 10,27 (s, 1 H).

Hop chét 93: N-(3,4-diflophenyl)- 1-metyl-4-{[(1S)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl}-1H-pyrol-2-carboxamit

X W L
Hop chit 93 duogc diéu ché theo cach twong tw nhu duge md ta di véi hop chit
92, st dung (S)-1,1,1-triflo-2-propylamin thay cho (R)-1,1,1-triflo-2-propylamin.

Phuong phéap B: thoi gian luu: 1,03 phut; m/z: 410,1 (M-H); khéi lugng chinh xéac: -
411,1. | o

Quy trinh thay thé dé téng hop hop chét 92
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Metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1 -metyl-etyl]sulfamoyl]pyrol-2-carboxylét
(6,61 g, 21,0mmol) va 3,4-difloanilin (3,26g, 25,24mmol) dugc hoa tan trong
tetrahydrofuran (150mL) va hdn hop ndy dugce khudy va dugc lam méat trong bé nuéc
da. Lithi bis(trimetylsilyl)amit trong toluen (63,1mL, 1M, 63,1mmol) dugc thém theo
t&ng giot vao trohg khoang thoi gian 13 5 phit. Hdn hop thu duge duge khudy trong 1 |
gio trong khi tiép tuc lam mét. Hai dwong lugng khac cua lithi bi.s(trimetylsilyl)amit
trong toluen (42,06mL, 1M, 42,06mmol) dugc thém vao va hdn hop thu dugc duoc
khudy trong 2 gi® & nhiét do trong phong. Hon hop thu duge duge 1am dimg bing cach
sir dung amom clorua (bao hoa/200mL). Hn hop thu dugc duge chiét bang EtOAc (3
X 250mL) Cac dich chiét gop lai dugc rira bing nudc muébi (250mL), dugc lam kho
trén NaxSOs, duge loc va duge cd trong chin khong, thu duogc chit bot mau nau. Chéat
bt nay dugc 1am két tinh hai 14n ra khéi metanol/nu6e. Chét két tia duge thu lai trén
mang loc thuiy tinh. Chét bot thu duge duge tinh ché b%mg k¥ thuat sic ky cot silicagel,
s dung gradien rtra giai tir heptan dén EtOAc (100:0 dén 0:100) va tiép theo bang k§
thuat sic ky cdt silicagel, st dung gradien rira giai tir diclometan dén MeOH (100:0
dén 99:1). Céac phan doan mong mubn dwogc co trong chéan khong, thu dugc chét bot.
Phén cin thu duoc duge 1am két tinh ra khoi metanol/nuée. Céc tinh thé mau tréng
dugc thu lai trén mang loc thuy tinh va dugc 1am khd trong 10 chin khong & 55°C
trong 24 gid, thu dugc hop chét 92 (4,32g) duéi dang cé4c thé hinh kim mau tring. [a]
2= -11,6° (c 0,85% trong lugng/thé tich, MeOH). K§ thuat phan tich nhiét lugng quét
vi sai: tir 30 &én 300°C & 10°C/phut: dinh cuc (pic) & 219,6°C.

Hop chét 95: N-(3,4-diflophenyl)-1-metyl-4-[(2,2,2- triflo-1,1- dlmetyletyl)sulfamoyl]

0
N i ;
FO N " F
Fo L \

5-[(3,4-diflophenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl ~ clorua  (648mg,
1,374mmol), 2,2,2-triflo-1,1-dimetyl-etylamin (262mg), DIPEA (0,296mL, 1,72mmol) -
trong axetonitril (65mL) dwoc dun hdi luu qua dém. 2,2,2-triﬂo-l,l-dimetyl-'etylamin

1H-pyrol-2-carboxamit

(349mg) dugc thém vao va hdn hop phan tmg niy dugc dun hdi lvu qua ngdy cubi

tudn. H3n hop phan tng nay duoc ¢d. Phan cin dugc hoa tan trong EtOAc (100mL),
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duoc rira b%lng HCl 1M, duoc lam khd trén natri sulphat, dugc loc va dugc cd. Phin
cdn thu dugc dugc thyc hién ky thuat sic ky cot silicagel, st dung gradien tir 10 dén
100% EtOAc trong heptan. Cac phan doan tinh khiét dugc thu lai, dugc cd va duge
lam kho trong chén khong & 50°C, thu dugc hop chit 95 dudi dang chit bot mau tring
(162mg). Phuong phép A: thoi gian luu: 1,78 phit; m/z: 424,1 (M-H)'; khéi lugng
chinh xéc: 425,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,36 (s, 6 H), 3,92 (s, 3 H),
7,32 (d, J=1,8 Hz, 1 H), 7,36 - 7,45 (m, 1 H), 7,46 - 7,52 (m, 1 H), 7,58 (d, J=1,8 Hz, 1
H), 7,87 (ddd, J=13,4, 7,6, 2,5 Hz, 1 H), 8,04 (s, 1 H), 10,25 (s, 1 H).

Hop chit  26: 1-metyl-4-[[(3S)-tetrahydrofuran—3-yl]sulfambyl]-N—(3,4,5-triﬂo-
phenyl)pyrol-2-carboxamit
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Dung dich chira 3,4,5-trifloanilin (0,99g, 6,7mmol) trong toluen (20mL) duoc
thém theo tirng giot vao dung dich dang hdi luu chta 4-closulfonyl-1-metyl-pyrol-2-
cacbonyl clorua trong toluen (80mL). Sau khi thém, hdn hop phan Gmg nay dugc dé
| khudy & diém hdi luu trong 1 gid. Hn hgp nay dugc lam ngudi va dugc cb trong chan
khong. San phim thd chua 1-metyl-S-[(3,4,5-triﬂophenyl)carbarhoyl]pyrol-3-sulfonyl
clorua thu duwgc dugc st dung & dang nguyén trang. Dung dich chira (S)-(-)-3-
aminotetrahydrofuran p-toluensulfonat (647mg, 2;5mmol) va DIPEA (0,98mL,
5,7mmol) trong CH>Cl> (10mL) dugc thém vao sin phidm thé 1-metyl-5-[(3,4,5-
triflophenyl)carbamoyl]pyrol-3-sulfonyl clorua (800mg) trong CHxCL (150mL) va
duoc khudy trong 1 gid. Hbn hop ndy dugc pha lodng bang diclometan (400mL) va
dugc rira bang HC1 IM (2x), nudc va dung dich NaHCOs3 béo hoa. Lép hitu co duge
lam kho trén magie sulphat, dugc loc va duoc co. Phén cdn thu duge duge hoa tan
- trong MeOH no6ng (100mL) va nuéc duge thém vao. Chét két tha mau tring tao thanh
dugc loc ra, duge 1am kho trong chan khong va dugc tinh ché bang k§ thuét sic ky cot
silicagel, sir dung gradien tir 20 dén 100% EtOAc trong heptan. Cac phén doan san
phim dugc c6 va duge 1am khé trong chan khong, thu duge hop chét 26 (286mg) dudi
dang chét bot mau trang. Phuong phép A: thdi gian lwu: 1,67 phut; m/z: 401,9 (M-H);
- khéi luong chinh xé4c: 403,1. '"H NMR (400 MHz, DMSO-ds) § ppm 1,66 - 1,76 (m, 1
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H), 1,91 - 2,03 (m, 1 H), 3,39 - 3,47 (m, 1 H), 3,55-3,65 (m, 1 H), 3,65 - 3,75 (m, 3 H),
3,92 (s, 3 H), 7,33 (d, J=2,0 Hz, 1 H), 7,58 (d, J=5,5 Hz, 1 H), 7,61 (d, J=1,5 Hz, 1 H),
7,63 - 7,71 (m, 2 H), 10,33 (s, 1 H).

Hop chéit 27: 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-N-(3,4,5-triflophenyl)pyrol-

2-carboxamit
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3-metyl-3-oxetanamin hydroclorua (526mg, 4,3mmol) va DIPEA (1,8mL) dugc
hoa tan trong CH>Cl, (SmL). San phim thd 1-metyl-5-[(3,4,5-triflophenyl)carbamoyl]-
pyrol-3-sulfonyl clorua (1,2g, thu dugc nhu dwge md ta dbi voi hop chit 26) dugc
thém vao va hdn hop phén img nay dugc khudy trong 30 phut. Hon hop phan ¢ng nay
dugc nap truc tiép 1én cot silicagel va dugc tinh ché bing gradien rira giai tir heptan
dén EtOAc, thu dugc hop chét 27 (758mg) dudi dang chit bot mau tréng sau khi tan
min trong CH2Cl va l1am khé trong chan khong. Phuong phap A: thoi gian luu: 1,68
phit; m/z: 401,9 (M-H); khdi lugng chinh xéc: 403,1. 'H NMR (400 MHz, DMSO-de)
d ppm 1,54 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,5 Hz, 2 H), 4,60 (d, J=6,1 Hz, 2 H),
7,34 (d, JI=1,6 Hz, 1 H), 7,62 (d, J=2,0 Hz, 1 H), 7,66 (dd, J=10,3, 6,7 Hz, 2 H), 7,98
(s, 1 H), 10,32 (s, 1 H). DSC: tir 30 dén 300°C & 10°C/phut, dinh cuc (pic): 218°C.

Hop chit 28: 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-N-[3-(triflometyl)-
phenyl]pyrol-2-carboxamit
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3-(triflometyl)anilin (0,41mL, 3,3mmol) dugc thém theo timg giot vao dung
dich dang hoi Ivu chia 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua trong toluen
(25mL). Sau khi thém, hdn hgp phan ting nay dugc dé khudy & diém hdi Ivu trong 4
gio. Hon hop nay dugc 1am ngudi dén nhiét do trong phong va dung dich chira 3-
: 1nety1-3-oxétanamin hydroclorua (408mg, 3,3mmol) va DIPEA (0,57mL) trong
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- CHCl (2mL) dugc thém vao. Hon hgp nay dugc khudy qua dém & nhiét do trong
phong. 3-metyl-3-oxetanamin hydroclorua bd sung (0,5 dwong lurong) va DIPEA bd
sung (0,5 duong lwong) trong CH2Cly (2mL) duge thém vao va hdn hop nay dugc
khudy trong 2 gi& & nhiét do trong phong va trong 2 gi¢ nita & 50°C. Hdn hop phan
mg nay dugc dé dat dén nhiét do trong phong va chét két tia tao thanh duoc loc ra,
dugc tan min trong MeOH (12mL), dugc loc va duge 1am khd trong chan khong, thu
dugc hop chit 28 du6i dang chét bot mau tring. Phuong phap B: thoi gian luu: 0,99
phut; m/z: 416,1 (M-H); khéi lugng chinh x4c: 417,1. 'TH NMR (400 MHz, DMSO-ds)
d ppm 1,55 (s, 3 H), 3,93 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H),
7,39 (d, J=2,0 Hz, 1 H), 7,43 (d, J=7,7 Hz, 1 H), 7,58 (t, J=8,0 Hz, 1 H), 7,61 (d, J=1,8
- Hz, 1 H), 7,95 - 8,02 (m, 2 H), 8,19 (s, 1 H), 10,32 (s, 1 H).

Hop chit 29: 1-etyl-N-(4-flo-3-metyl-phenyl)-4-(isopropylsulfamoyl)pyrol-2-

carboxamit

DMF (1 giot) dugc thém vao axit 4-closulfonyl-1-etyl-pyrol-2-carboxylic (1g,
thudng phim tir enamin, EN300-43738, 4,2mmol) trong CH>Cly, (10mL) & nhiét dd
trong phong trong mdi trudong khi N», sau d6 thém timg giot dung dich chita oxalyl
clorua (1,44mL, 0,0168mol) trong CH>Cl> (SmL) trong vong 10 phut. Sau khi thém, -
hén hop phan tmg nay dugc khudy & nhiét do trong phong trong 24 gid. Cac chét d&
bay hoi dugc 1am bay hoi, va dugc 1am bay hoi ddng thoi véi toluen khod (2x). Phan
cédn chira 4-closulfonyl-1-etyl-pyrol-2-cacbonyl clorua thu dugc dugc st dung & dang

nguyén trang trong budc tiép theo.

Dung dich chira 4-flo-3-metylanilin (527mg, 4,2mmol) trong toluen dugc thém
theo timg giot vao dung dich chira san phdm th6 4-closulfonyl-1-etyl-pyrol-2-cacbonyl
clorua thu dugc & trén trong toluen & diém hdi luu trong vong 5 phut. H3n hop phéan
tng nay duge dun hdi luu 30 phit va tiép theo duge dé dat dén nhiét d6 trong phong.
Sau khi khudy & nhiét d6 trong phong trong 2 gid, cac chit d& bay hoi dugc loai bo
trong chéan kh(‘)ng, thu dwgc phdn cin chaa 1-etyl-5-[(4-flo-3-metyl-

phenyl)carbamoyl]pyrol-3-sulfonyl clorua, phin cin ndy dugc sir dung & dang nguyén
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trang trong budc tiép theo. Mot phin cua san phdm thd 1-etyl-5-[(4-flo-3-metyl-
phenyl)carbamoyl]pyrol-3-sulfonyl clorua (708mg) thu dugc nhu vy dugc hoa tan
trong CH2Cl» (SmL) va isopropylamin (0,13mL, 1,6mmol) va DIPEA (0,72mL,
4,2mmol) dugc thém vao va hdn hgp phan g nay duge khudy & nhiét do trong phong
trong 30 phit. Hdn hop nay duogc pha lodng bang EtOAc (100mL) va dugc rira bang
HCI 1M (2 x 10mL). Lép hitu co duge 1am kho trén NaxSOs, d&qc loc va duqc c0, thu
dugc phén cin, phin cin nay dugc tinh ché bang ky thuat sic ky cot silicagel (etyl
axetat trong heptan tir 10 dén 100%), thu dugc hop chét 29 (270mg). Phuong phép B:
thoi gian luu: 1,02 phat; m/z: 366,2 (M-H); khéi lugng chinh xéc: 367,1. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,01 (d, J=6,6 Hz, 6 H), 1,31 (t, J=7,0 Hz, 3 H), 2,23 (d,
J=1,5 Hz, 3 H), 3,20 - 3,33 (m, 1 H), 4,38 (q, J=7,0 Hz, 2 H), 7,09 (t, J=9,1 Hz, 1 H),
7,16 (d, J=7,0 Hz, 1 H), 7,29 (d, J=1,8 Hz, 1 H), 7,48 - 7,54 (m, 1 H), 7,57 (d, J=1,8
Hz, 1 H), 7,64 (dd, J=7,0, 2,4 Hz, 1 H), 10,03 (br. s, 1 H).

Hop chét  30: 1-etyl-N-(4-flo-3-metyl-phenyl)-4-[[(3S)-tetrahydrofuran-3-y1]-

sulfamoyl]pyrol-2-carboxamit
0 F
L AT
o 0 N>

San phérn thd 1-etyl-S-[(4-ﬂo-3-metyl-phenyl)carbamoyl]pyrol-3-sulfonyl
clorua (thu duge nhu duge md ta d8i véi hop chit 29) duoc hoa tan trong CHaCl
(5mL) va (S)-(-)-3-aminotetrahydrofuran p-toluensulfonat (410mg, 1,6mmol)) va
DIPEA (0,7mL, 4,2mmol) duge thém vao va hn hop phan tng ndy dugc khudy &
nhiét @6 trong phong trong 30 phut. Hén hop nay dugc pha lodng bing EtOAc
(100mL) va duge rira bing HC1 1M (2 x 10mL). Lép hitu co duge 1am khd (Na2S0s4),
dugc loc va duge cd trong chan khong dé thu dugc phin cin, phin cin ndy dugc tinh
ché bing k§y thuit séc ky cot silicagel (etyl axetat trong heptan tir 10 dén 100%), thu
dugc hop chit 30 (282mg) dudi dang chit bot mau tring sau khi 1am kh trong chan
khéng. Phuong phép B: thoi gian lru: 0,92 phuit; m/z: 394,1 (M-H); khdi lugng chinh
x4c: 395,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,32 (t, J=7,0 Hz, 3 H), 1,64 - 1,75
(m, 1 H), 1,90 - 2,02 (m, 1 H), 2,23 (d, J=1,5 Hz, 3 H), 3,36 - 3,45 (m, 1 H), 3,61 (td,
J=8,0, 5,9 Hz, 1 H), 3,66 - 3,78 (m, 3 H), 4,39 (q, J=7,1 Hz, 2 H), 7,09 (t, J=9,1 Hz, 1
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H), 7,30 (d, J=1,8 Hz, 1 H), 7,46 - 7,56 (m, 2 H), 7,61 (d, J=1,8 Hz, 1 H), 7,64 (dd,
J=7,0, 2,4 Hz, 1 H), 10,04 (br. s, 1 H).

Hop chit 3I: N-(4-flo-3,5-dimetyl-phenyl)-1-metyl-4-[[(3S)-tetrahydrofuran-3-yl]-

sulfamoyl]pyrol-2-carboxamit
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4-flo-3,5-dimetyl-benzenamin (995mg, 7,1mmol) di dugc hoa tan trong toluen
(20mL) dugc thém theo ting giot vao dung dich chira 4-closulfonyl-1-metyl-pyrol-2-
cacbonyl clorua (1,7g) trong toluen (100mL) & diém hdi luu. Hon hop phéan Gng nay
dugc dun héi Iuu 1 gior va tiép theo dwoc dé ngudi dén nhiét do trong phong. (S)-(-)-3-
aminotetrahydrofuran p-toluensulfonat (2,0g, 7,9mmol) va DIPEA (3,1mL, 17,9mmol)
dugc hoa tan trong CH,Clz (50mL) dugce thém vao, hén hop phén'l’rng nay dugc khudy
trong 1 gi® va sau d6 dugc cd trong chan khong. Phén cin thu dugc dugce hoa tan trong
EtOAc (300mL), duge rira bang HCl 1M (2x), nu6e va NaHCO3 bdo hoa. Dung dich
nay dugc lam kho trén magie sulphat, dugc loc va dugce co. Phan cén thu dugc dugc
tinh ché bing k¥ thuat sic ky cot silicagel (gradien tir 20 dén 100% EtOAc trong
heptan). Cac phan doan san phém dugc cod va phén cin thu duge dugc 1am tai két tinh
ra khoi EtOAc néng (100mL) sau khi thém heptan. C4c tinh thé mau tring dugc loc ra
va duge 1am kho trong chan khong, thu duge hop chit 31 (1,7g) dudi dang chét bot
mau tring. Phuong phap A: thoi gian luu: 1,68 phut; m/z: 393,9 (M-H)'; khéi lugng
chinh x4c: 395,1. 'H NMR (400 MHz, DMSO-d¢) & ppm 1,66 - 1,77 (m, 1 H), 1,92 -
2,03 (m, 1 H), 2,21 (d, J=2,0 Hz, 6 H), 3,40 - 3,47 (m, 1 H), 3,61 (td, J=8,1, 5,9 Hz, 1
H), 3,66 - 3,76 (m, 3 H), 3,91 (s, 3 H), 7,31 (d, J=2,0 Hz, 1 H), 7,43 (d, J=6,8 Hz, 2 H),
7,50 - 7,58 (m, 2 H), 9,94 (s, 1 H).
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Hop chit 32 N-(3-flo-5-metyl-phenyl)-1-metyl-4-[[(3S)-tetrahydrofuran-3-yl]-

sulfamoyl]pyrol-2-carboxamit

Hop chét 32 dugc didu ché theo cach trong tw nhu duge md ta déi véi hop chit
31, st dyng 3-flo-5-metylanilin thay cho 4-flo-3,5-dimetyl-benzenamin. Sau khi chay
sic ky cot silicagel (EtOAc trong heptan 20% dén 100%), hop chit 32 (2,2g) dugc thu
nhin dudi dang chédt bt mau tring. Phuwong phap A: thoi gian luu: 1,62 phut; m/z:
379,9 (M-H); khdi lrong chinh x4c: 381,1. 'H NMR (400 MHz, DMSO-ds) & ppm
- 1,66 - 1,77 (m, 1 H), 1,92 - 2,03 (m, 1 H), 2,30 (s, 3 H), 3,40 - 3,47 .(m, 1 .H), 3,61 (td,
J=8,0, 5,9 Hz, 1 H), 3,66 - 3,76 (m, 3 H), 3,92 (s, 3 H), 6,75 (d, J=9,7 Hz, 1 H), 7,34
(d, J=1,8 Hz, 1 H), 7,35 - 7,38 (m, 1 H), 7,47 (d, J=11,7 Hz, 1 H), 7,55 (d, J=5,5 Hz, 1
H), 7,58 (d, J=1,8 Hz, 1 H), 10,12 (s, 1 H).

Hop chit 33: N-(3,4-diflo-5-metyl-phenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit

Axit 3,4-diflo-5-metylbenzoic (Alfa Aesar, H32313-03, 4,8g, 26,9mmol) dugc
hoa tan trong t-BuOH (100mL). NEt; (4,1mL, 29,6mmol) dugc thém vao, sau d6 1a
diphenylphosphoryl azit (7,5g, 27,4mmol) va hdn hop phan tng nay dugc dun hdi luu
qua dém. Hon hop nay duge c6 va phin cin thu dugc duge tinh ché béng_ k¥ thuat sic
- ky cot silicagel, sit dung gradien tir 30 dén 100% EtOAc trong heptan. C4c phan doan
sin phdm duge cd trong chian khong, thu dwgc tert-butyl N-(3,4-diflo-5-metyl-
phenyl)carbamat (4,15g) dué6i dang chit bt mau tring. 'H NMR (400 MHz, DMSO-
ds) 0 ppm 1,47 (s, 9 H), 2,22 (d, J=1,8 Hz, 3 H), 7,11 (d, J=5,1 Hz, 1 H), 7,26 - 7,38
(m, 1 H), 9,47 (br. s., 1 H). HCI (6M trong iPrOH, 13,7mL) dugc thém vao tert-butyl
N-(3,4-diflo-5-metyl-phenyl)carbamat (4,15g) trong CH2Cl» (100mL), va hdn hop nay
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dugc khudy trong 3 gio. Hon hop phan tng nay dugc cb trong chan khong Phén cin
rin mau tring duoc hoa tan trong nuée (100mL), duge kiém héa bing NaOH 1M va
duoc chiét bang ete. Lop hitu co dugce 1am khd trén MgSQ4, dugce loc va duge co, thu
dugc 3,4-diflo-5-metyl-anilin duéi dang chat diu khéng mau, chit diu nay dugce luu
trfr‘trong nito trong béng tdi va dugc st dung & dang nguyén trang. 'H NMR (400
MHz, DMSO-ds) 6 ppm 2,13 (d, J=2,2 Hz, 3 H), 5,11 (s, 2 H), 6,16 - 6,23 (m, 1 H),
6,31 (ddd, J=12,9, 6,5, 2,8 Hz, 1 H). 3,4-diflo-5-metyl-anilin (209mg, 1,5mmol) d3
dugc hoa tan trong toluen (20mL) duge thém theo ting giot vao duhg dich chura 4-
closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (353mg) trong toluen (30mL) & diém hoi
luu. Hon hop phan ting nay dugc dun hoi luu 2 gidy, duge dé nguodi dén nhiét do trong
phong va dugc co6 trong chan khong. Isopropylamin (216mg, 3,7mmol) d3 dugc hoa
tan trong CH2Cl> (50mL) dugc thém vao va hdn hop phan tmg nay dugc khudy qua
dém va tiép theo dirqc cd trong chan khéng. Phin cefln' thu dugc duge hoa tan trong
metanol néng (100mL) va H>O dugc thém vao. Chét két tia tao thanh duge loc ra va
dugc lam kho trong chén khéong, thu dugc hop chét 33 (385mg). Phuong phép A: thoi
gian luu: 1,83 phut; m/z: 370,0 (M-H); khéi lwong chinh xac: 371,1. 'H NMR (400
MHz, DMSO-ds) & ppm 1,02 (d, J=6,4 Hz, 6 H), 2,28 (d, J=2,0 Hz, 3 H), 3,21 - 3,30
(m, 1 H), 3,91 (s, 3 H), 7,19 (d, J=7,0 Hz, 1 H), 7,31 (d, J=1,8 Hz, 1 H), 7,41 (d, J=5,9
Hz, 1 H), 7,54 (d, J=1,8 Hz, 1 H), 7,66 (ddd, J=12,9, 7,1, 2,4 Hz, 1 H), 10,13 (s, 1 H).

Hop chit 34: N-(3,4-diflo-5-metyl-phenyl)-1-metyl-4-[[(1R)-1-metylpropyl]-

sulfamoyl]pyrol-2-carboxamit

Hop chit 34 (1,18¢) dugc didu ché theo cach tuong ty nhu duge md ta déi véi
hop chit 33, sir dung (R)-(-)-2-aminobutan thay cho iPrNH>. Phuong phép A: thoi gian
lwu: 1,87 phit; m/z: 384,1 (M-H); khdi lugng chinh xéc: 385,1. 'H NMR (400 MHz,
DMSO-ds) & ppm 0,76 (t, J=7,4 Hz, 3 H), 0,96 (d, J=6,6 Hz, 3 H), 1,29 - 1,42 (m, 2
H), 2,28 (d, J=1,8 Hz, 3 H), 3,00-3;12 (m, 1 H), 3,91 (s, 3 H), 7,15 (d, J=7,7 Hz, 1 H),
7,32 (d, J=2, 0 Hz, 1 H), 7,42 (d J=5,7 Hz, 1 H), 7,54 (d, J=1,8 Hz, 1 H), 7,67 (ddd,
J=13,0, 7,0, 2,4 Hz, 1 H), 10 ll(s 1 H).
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Hop chit 35 N-(3,4-diflo-5-metyl-phenyl)- 1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit
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3,4-diflo-5-metyl-anilin (600mg, 4,2mmol) d3 dugc hoa tan trong toluen
(20mL) dugc thém theo ting giot vao dung dich chua 4-closulfonyl-1-metyl-pyrol-2-
cacbonyl clorua (1,0g) trong toluen (50mL) & diém hdi lvu. Hdn hgp phan tmg nay
dugc dun hoi luu 2 gid, dugce dé ngudi dén nhiét do trong phong va dugc cd trong chin
khong. Hon hgp chira 3-metyl-3-oxetanamin hydroclorua (570mg, 4,6inmol) va
DIPEA (1,8mL, 10,5mmol) d4 dugc hoa tan trong CH,Cl, (100mL) dugc thém vao va
hdn hop phan tmg nay duoc khudy qua dém va tiép theo dugc cd trong chéan khﬁng.
Phén éan thu dugc dugc hoa tan trong metanol néng (200mL) va H,O duge thém vao.
Chét két tia tao thanh duoc loc ra va dugc lam kho trong chén khong, thu dugc hqp
chit 35 (1,1g) dudi dang chit bot mau tring. Phuong phép A: thor gian Tuu: 1,66 phut;
m/z: 398,1 (M-H); khéi luong chinh xé4c: 399,1. 'H NMR (400 MHz, DMSO-ds) 6
ppm 1,54 (s, 3 H), 2,28 (d, J=2,0 Hz, 3 H), 3,91 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60
(d, J=5,9 Hz, 2 H), 7,33 (d, J=1,8 Hz, 1 H), 7,41 (d, J=5,9 Hz, 1 H), 7,59 (d, J=1,8 Hz,
1 H), 7,66 (ddd, J=12,9, 7,0, 2,5 Hz, 1 H), 7,96 (s, 1 H), 10,13 (s, 1 H).

Hop chit 36: N-(3,4-diflo-5-metyl-phenyl)-4-[[(1R)-2-hydroxy-1-metyl-etyl]-

sulfamoyl]-1-metyl-pyrol-2-carboxamit
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3,4-diflo-5-metyl-anilin (600mg, 4,2mmol) d& dugc hoa tan trong toluen
(20mL) dugc thém theo ting giot vao dung dich chira 4-closulfonyl-1-metyl-pyrol-2-
cacbonyl clorua (353mg) trong toluen (100mL) & diém hdi lwu. H3n hop phan tmg nay
dugc dun hdi luu 2 gid, duge dé ngudi dén nhiét do trong phong va dugc c6 trong chan

khong. D-alaninol (787mg, 10,5mmol) trong CH2Cl> (100mL) dugc thém vao, sau d6
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1a CH3CN (50mL) va hdn hop phan g nay duoc khudy qua dém va tiép theo dugc co
trong chan khéng. Phin cin thu duge dugc hoa tan trong metanol 4m (50mL) va H,O
dugc thém vao. Chét két tia tao thanh duge loc ra va duge 1am khod trong chén khong,
thu dugc hop chét 36 (1,16g).

Phuong phap A: thoi gian luu: 1,57 phit; m/z: 386,0 (M-H)'; khdi lugng chinh
xac: 387,1. 'H NMR (400 MHz, DMSO-ds) § ppm 0,98 (d, J=6,2 Hz, 3 H), 2,28 (d,
J=2,0 Hz, 3 H), 3,07 - 3,20 (m, 2 H), 3,32 - 3,39 (m, 1 H), 3,91 (s, 3 H), 4,65 (t, J=5,5
Hz, 1 H), 7,10 (d, J=6,8 Hz, 1 H), 7,32 (d, J=2,0 Hz, 1 H), 7,42 (d, J=5,9 Hz, 1 H),
7,55 (d, J=1,8 Hz, 1 H), 7,66 (ddd, J=12,9, 7,0, 2,5 Hz, 1 H), 10,13 (s, 1 H).

Hop chit 37: N-(3,4-diflo-5-metyl-phenyl)-1-metyl-4-[[(3S)-tetrahydrofuran-3-yl]-

sulfamoyl]pyrol-2-carboxamit

Hop chét 37 duoc diéu ché theo cach twong ty nhu dugc mé ta dbi véi hop chét
35, st dung (S)-(-)-3-aminotetrahydrofuran p-toluensulfonat thay cho 3-metyl-3-
oxetanamin hydroclorua. Sau khi phan tng, phin cin thu dugc dugc hoa tan trong
EtOAc (300mL), dugc rira bing HCI 1M (2x), nuéc va NaHCO; bao hoa. Dung diéh
nay dugc lam khd trén magie sulphat, dugce loc va dugc co. Phn c3n thu dugc duge
1am tai két tinh ra khoi metanol néng (50mL) sau khi thém nuéce. Hop chét 37 (464mg)
duge thu nhan du6i dang cac tinh thé dang bong mau tring sau khi lam kho trong chan
khong. Phuong phap A: thoi gian lvu: 1,65 phut; m/z: 398,1 (M-H); khéi luong chinh
xac: 399,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,66 - 1,77 (m, 1 H), 1,90-2,03 (m,
1 H), 2,28 (d, J=1,8 Hz, 3 H), 3,40 - 3,47 (m, 1 H), 3,61 (td, J=8,0, 5,9 Hz, 1 H), 3,66 -
3,76 (m, 3 H), 3,92 (s, 3 H), 7,33 (d, J=2,0 Hz, 1 H), 7,41 (d, J=5,9 Hz, 1 H), 7,56 (d,
J=5,5Hz, 1 H), 7,58 (d, J=1,8 Hz, 1 H), 7,66 (ddd, J=12,9, 7,0, 2,5 Hz, 1 H), 10,14 (s,
1 H).

Hop chit 38: 4-(tert-butylsulfamoyl)-N-(3,4-diflo-5-metyl-phenyl)-1-metyl-pyrol-2-

carboxamit
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Hop chét 38 (399mg) duoc diéu ché theo cach twong tu nhu duge md ta dbi voi
hop chét 33, sir dung tert-butylamin thay cho iPrNH,. Phuong phép A: thoi gian luvu:
1,86 phut; m/z: 384,1 (M-H); khéi lugng chinh xé4c: 385,1. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,17 (s, 9 H), 2,28 (d, J=2,0 Hz, 3 H), 3,90 (s, 3 H), 7,11 (s, 1 H),
7,31 (d, J=1,8 Hz, 1 H), 7,38 - 7,44 (m, 1 H), 7,52 (d, J=1,5 Hz, 1 H), 7,66 (ddd, J=1,0
Hz, 1 H), 10,11 (s, 1 H).

Hop  chit 39:  N-[3-(diflometyl)-4-flo-phenyl]-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxamit

3-(diflometyl)-4-flo-anilin (1 duwong lugng) dugc thém theo ting giot
(0,1mL/phut) vao 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (1,6g) trong‘toluen
(100mL) & diém hdi luu. Sau khi thém, hén hop nay dugc dun hdi Ivu tiép trong 15
phat. Hon hgp phan tmg chua 5-[[3-(diflometyl)-4-flo-phenyl]carbamoyl]-1-metyl-
pyrol-3-sulfonyl clorua ndy dugc dé dat dén nhiét d6 trong phong va dugc sit dung &
- dang nguyén trang trong budc tiép theo. 3-metyl-3-oxetanamin hydfoclbrua (449mg,
3,6mmol) va DIPEA (1,14mL, 6,6mmol) d3 dugc hoa tan trong CH2Cl, (5mL) dugc
thém vao mdt nira cua dung dich chtra 5-[[3-(diflometyl)-4-flo-phenyl]carbamoyl]-1-
metyl-pyrol-3-sulfonyl clorua thu dugc & trén, va hdn hgp phin tng nay duogc khudy
qua dém. DIPEA bd sung (1,14mL, 6,6mmol) dwoc thém vao va hdn hop nay dugc
khudy qua ngay cubi tudn. Cac chat d& bay hoi dugc loai bé dudi 4p sult gidm va ph?_ln
cin dugce tinh ché trén silic oxit, str dung gradien tir heptan dén EtOAc, thu duge hop

chét 39 (681mg) dudi dang chét bot mau tring.

Phuong phap C: thoi gian lvu: 1,60 phit; m/z: 416,1 (M-H); khéi lwong chinh
xac: 417,1. 'TH NMR (400 MHz, DMSO-d¢) 8 ppm 1,55 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, .
J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,22 (t, J=54,4 Hz, 1 H), 7,32 - 7,40 (m, 2 H),
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7,59 (d, J=1,8 Hz, 1 H), 7,84 - 7,93 (m, 1 H), 7,96 (s, 1 H), 8,05 (dd, J=6,3, 2,5 Hz, 1
H), 10,25 (s, 1 H). |

Hop chét 40: N-[3-(diflometyl)-4-flo-phenyl]-4-[[( 1R)-2-hydroxy- 1-metyl-
etyl]sulfamoyl]-1-metyl-pyrol-2-carboxamit
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Hop chét 40 (670mg) dugc diéu ché theo cach twong tw nhu duge md ta déi voi
hop chét 39, sir dung D-alaninol thay cho 3-metyl-3-oxetanamin hydroclorua. Phuong
phép C: thoi gian luu: 1,50 phit; m/z: 404,0 (M-H); khéi lwong chinh xac: 405,1. 'H
NMR (400 MHz, DMSO-d¢) 6 ppm 0,98 (d, J=6,2 Hz, 3 H), 3,05 - 3,21 (m, 2 H), 3,33
- 3,38 (m, 1 H), 3,92 (s, 3 H), 4,66 (t, J=5,5 Hz, 1 H), 7,10 (d, J=6,8 Hz, 1 H), 7,22 (t,
J=54,4 Hz, 1 H), 7,34 (d, J=2,0 Hz, 1 H), 7,36 (t, J=9,5 Hz, 1 H), 7,56 (d, J=1,5 Hz, 1
H), 7,89 (dd, J=8,8, 3,3 Hz, 1 H), 8,06 (dd, J=6,3, 2,5 Hz, 1 H), 10,26 (s, 1 H).

qu  chét 41: N-[4-flo-3-(triflometyl)phenyl]-4-[[(1R)-2-hydroxy-1-metyl-
etyl]sulfamoyl]-1-metyl-pyrol-Z-carboxamit
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Hop chit 41 (376mg) dugc diéu ché theo cach twong tu nhu dwgc md ta déi véi
hop chét 40, sir dung 4-flo-3-(triflometyl)anilin thay cho 3-(diflometyl)-4-flo-anilin.
| Phu(mg phép B: thoi gian lvu: 0,93 phit; m/z: (M-H); khéi lugng chlnh X4c:
423 1. 1HNMR(4OO MHz, DMSO-ds) 6ppm098 (d, J=6,2 Hz, 3 H), 3,07 - 3,20 (m,
2 H), 3,34 - 3,39 (m, 1 H), 3,92 (s, 3 H), 4,66 (t, J=5,5 Hz, 1 H), 7,11 (d, J=6,8 Hz, 1
H), 7,35 (d, J=1,8 Hz, 1 H), 7,50 (t, J=9,9 Hz, 1 H), 7,57 (d, J=1,8 Hz, 1 H), 7,99 -
8,08 (m, 1 H), 8,20 (dd, J=6,6, 2,6 Hz, 1 H), 10,34 (s, 1 H).
Hop chit 42: N-[4-flo-3-(triflometyl)phenyl]-1-metyl-4-[[(3S)-tetrahydrofuran-3-
yl]sulfamoyl]pyrol-2-carboxamit
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Hop chét 42 (569mg) dugc diéu ché theo cach twong tu nhu duge md ta ddi véi
hop chit 41, st dung (8)-(-)-3-aminotetrahydrofuran-4-toluen-sulfonat thay cho D-
alaninol. Phuong phép C: thoi gian luu: 1,77 phat; m/z: 434,1 (M-H); khdi luong
chinh x4c: 435,1. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,67 - 1,77 (m, 1 H), 1,91 -~
2,04 (m, 1 H), 3,40 - 3,48 (m, 1 H), 3,61 (td, J=8,0, 5,9 Hz, 1 H), 3,66 - 3,77 (m, 3 H),
3,93 (s, 3 H), 7,36 (d, J=2,0 Hz, 1 H), 7,50 (t, J=9,8 Hz, 1 H), 7,57 (d, J=5,7 Hz, 1 H),
7,60 (d, J=1,8 Hz, 1 H), 7,99 - 8,07 (m, 1 H), 8,20 (dd, J=6,4, 2,6 Hz, 1 H), 10,35 (s, 1
H).

Hop chdt 43: N-[4-flo-3-(triflometyl)phenyl]-1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit
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Hop chét 43 (164mg) dugc didu ché theo cach twong ty nhu duge mb ta dbi voi
hop chét 41, sir dung 3-metyl-3-oxetanamin hydroclorua thay cho D-alaninol. Sau khi
chay sfc ky ot silicagel, hop chét ny dwgc 1am t4i két tinh ra khéi MeOH. Phuong
phap A: thoi gian luu: 1,73 phiat; m/z: 434,0 (M-H); khéi lwgng chinh xac: 435,1. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,55 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,2 Hz, 2
H), 4,60 (d, J=5,9 Hz, 2 H), 7,36 (d, ]=2,0 Hz, 1 H), 7,50 (t, J=9,8 Hz, 1 H), 7,61 (d,
J=1,8 Hz, 1 H), 7,97 (s, 1 H), 7,99 - 8,07 (m, 1 H), 8,20 (dd, J=6,5, 2,5 Hz, 1 H), 10,34
s 1H). |

Hop chét 44: N-[4-flo-3-(triflometyl)phenyl]-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit
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Hop chét 44 (146mg) dugc didu ché theo céch trong tir nhur duge mé ta déi véi
hop chét 41, st dung isopropylamin thay cho D-alaninol. Sau khi chay sic ky cot
silicagel, hgp chét nay dugc tén min véi MeOH va diisopropylete, thu dugc hgp chét
44 duéi dang chét rin mau tring. Phuong phép B: thoi gian luu: 1,06 phut; m/z: 406,1
(M-H); khéi lugng chinh xéc: 407,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,02 (d,
J=6,6 Hz, 6 H), 3,22 - 3,29 (m, 1 H), 3,92 (s, 3 H), 7,20 (d, J=7,0 Hz, 1 H), 7,35 (d,
J¥2,0 Hz, 1 H), 7,50 (t, J=9,8 Hz, 1 H), 7,56 (d, J=1,5 Hz, 1 H), 7,98 - 8,07 (m, 1 H),
8,20 (dd, J=6.,4, 2,6 Hz, 1 H), 10,33 (s, 1 H).

Hop chét 45: N-[3-flo-5-(triflometyl)phenyl]-1-metyl-4-[(3-metyloxetan-
3-yDsulfamoyl]pyrol-2-carboxamit

4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (800mg) dugc héa tan trong
toluen (25mL) va dugc dua dén didm hdi luu. 3-amino-5-flobenzotriflorua (592mg,
3,3mmol) dugc thém theo ting giot vao. Sau khi thém, phan tmg dugc dun hdi luu
trong 4 gid. Hon hop phan ting ndy dugc dé dat dén nhiét do trong phong va 3-metyl-
3-oxetanamin hydroclorua (408mg, 3,3mmol) va DIPEA (1,4 mL, 8,3mmol) di dugc
~ hoa tan trong CH>Cl, (2mL) dugc thém vio va hdn hop phan ing ndy duge khudy qua
dém. 3-metyl-3-oxetanamin hydroclorua bd sung (0,5 dwong lwong) va DIPEA b
sung (0,5 duong lugng) trong CH,Cl (2mL) dugc thém vao va hén hgp phéan Gng nay
dugc khudy 2 gid nita. Hon hop phan tmg nay dugc dwa dén 50°C va dugc khudy trong
2 gidr. Cac chat d& bay hoi dugc loai bé dudi 4p sut giam va phin cin dwgc hoa tan lai
trong EtOAc (30mL). Cac chét két tia tao thanh dugc loc ra va dich 1_90 dugce lam bay
hoi dén khi kho. Phén cin thu dugc dugce ton min trong MeOH (ISmL), duoc loc va
duge 1am kho trong chan khéng, thu dugce hop chit 45 (704mg) dudi 'dang chét bot
mau tring. Phuong phap B: thoi gian luu: 1,05 phit; m/z: 434,2 (M-H)'; khéi luong
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chinh xdc: 435,1. '"H NMR (400 MHz, DMSO-ds) & ppm 1,55 (s, 3 H), 3,93 (s, 3 H),
4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=6,2 Hz, 2 H), 7,37 (d, J=8,6 Hz, 1 H), 7,40 (d, J=2,0
Hz, 1 H), 7,64 (d, J=1,8 Hz, 1 H), 7,91 - 8,02 (m, 3 H), 10,46 (s, 1 H).

H.Q‘p chét 46: N-(3-bromo-4,5-diflo-phenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit

3-bromo-4,5-difloanilin (2,6g, 12,8mmol) trong toluen (20mL) dugc thém theo
ting giot vao dung dich chira 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (3100mg,
12,8mmol) trong toluen (160mL) & diém hdi luu. Hn hgp phén mg nay dugce dun hdi
luu 2 gio va tiép theo dugc dé ngudi dén nhiét do trong phong. Isopfopylamin (7,3mL, |
85,4mmol) va DIPEA (2,2mL, 12,8mmol) trong CH2Clz (70mL) dugc thém vao mot
phén ba cta hdn hop chira 5-[(3-bromo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-
sulfonyl clorua néu trén. Hon hgp phan tng nay dugc khudy & nhiét do trong phong.

Sau mot vai giéy, hén hop ddng nhét tré thanh huyén phu.

Céc chét rin duoc loc, duge rira bing CH,Cl (4mL) va dugc 1am khé qua dém
trong chan khong, thu dugc hop chit 46 (1,02g) dudi dang chit bot mau tréng nhat.
Phuong phap B: thoi gian luu: 1,10 phut; m/z: 436,1 (M-H)'; khéi lugng chinh xéc:

437,0. 'H NMR (400 MHz, DMSO-ds) & ppm 1,02 (d, J=6,6 Hz, 6 H), 3,14 - 3,30 (m,
| 1 H), 3,92 (s, 3 H), 7,22 (d, J=7,0 Hz, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,57 (d, J=1,8 Hz,
1 H), 7,74 - 7,95 (m, 2 H), 10,27 (s, 1 H).

Hop chit 47: N-(3-bromo-4,5-diflo-phenyl)-1-metyl-4-[[(1R)-1-metylpropyl]-

sulfamoyl]pyrol-2-carboxamit
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Hop chit 47 dugc diéu ché theo cach tuong tu nhu dugc md ta déi véi hop chit
46, st dung (R)_-(-)-2-aminobutan (4 dwong luong) thay cho isopropylamin. Sau khi
thém (R)-(-)-2-aminobutan, hdn hgp ndy duoc khudy qua dém. Chit rin duoc loc,
dugc rira bing CHCly va dugce lam khd trong chan khong, thu dugc hop chit 47
(1,17g) dudi dang chét rén mau tréng nhat. Phuong phép B: thoi gian lwu: 1,15 phut;
m/z: 448,0 (M-H); khéi lugng chinh xé4c: 449,0. 'H NMR (400 MHz, DMSO-dg) &
' pprri 0,76 (t, J=7,5 Hz, 3 H), 0,96 (d, J=6,6 Hz, 3 H), 1,24 - 1,46 (m, 2 H), 3,07 (spt,
J=6,7 Hz, 1 H), 3,91 (s, 3 H), 7,17 (d, J=7,5 Hz, 1 H), 7,33 (d,. J=1,8 Hz, 1 H), 7,57 (d,
J=1,8 Hz, 1 H), 7,78 - 7,95 (m, 2 H), 10,26 (s, 1 H).

Hop chit  48: N-(3-bromo-4,5-diflo-phenyl)-1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit
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Hop chit 48 dugc didu ché theo cach tuong ty nhu duge mo ta déi v6i hop chét
46, st dung 3-metyl-3-oxetanamin (4 duong lugng) thay cho isopropylamin. Sau khi
thém 3-metyl-3-oxetanamin, hdn hop ndy dugc khudy trong 5 ngdy. Chit két taa tao
thanh dugc loc, dugc rira bang CH2Cla va duge 1am kho trong chan khong, thu duoc
hop chit 48 (707mg) duéi dang chét bot mau tring nhat. Phuong phép B: thoi gian
~ luu: 1,00 phat; m/z: 464,0 (M-H)'; khéi lugng chinh xéc: 465,0. 'H NMR (400 MHz,
DMSO-de) & ppm 1,54 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,59 (d, J=6,2
Hz, 2 H), 7,35 (d, J=2,0 Hz, 1 H), 7,62 (d, J=1,8 Hz, 1 H), 7,84 (td, J=6,3, 2,5 Hz, 1
H), 7,89 (ddd, J=7,7, 5,1, 2,4 Hz, 1 H), 7,98 (br. s., 1 H), 10,28 (br. s., 1 H).

Hop chit 49: metyl 2-[[5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-

yl]sulfonylamino]-2-metyl-propanoat
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5-[(4-ﬂo-3-nietyl-phenyl)carbamoyl]-1-mety1-pyrol-3-sulfonyl clorua (1,96g)
dugc khudy trong CH,Cl, (90mL). DIPEA (1,0mL, 5,9mmol) va metyl este
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hydroclorua axit alpha-aminoisobutyric (lg, 6,5mmol) dugc thém vao trong moi
truong khi N2 & nhiét d9 trong phong. Hon hop phan tmg nay dugc khudy trong 3 gio.
DIPEA b6 sung (2mL) dugc thém vao va hdn hop phan tmg ndy dugc khudy trong 80
gid. Tiép theo, hdn hop phan tng nay dugc rira bing HCI 1M (100mL). Lép hitu co
dugce 1am kho trén Na;SOs. Sau khi 1am bay hoi dung méi, phin cin duge tinh ché
bing ky thuét séc ky cot silicagel (EtOAc/heptan 0/100 dén 100/0). Céc phan doan
mong mubn dugc g0op lai, dung mdi dugc 1am bay hoi va chét rin thu duogc duoc lam
kho trong chan khong. Hop chét 49 (1,6g) dwgc thu nhan duéi dang chét rin mau
tring. Phuong phép A: thdi gian luu: 1,70 phut; m/z: 410,1 (M-H)'; khéi lugng chinh
xé4c: 411,1. '"H NMR (360 MHz, DMSO-de) & ppm 1,35 (s, 6 H), 2,23 (d, J=1,1 Hz, 3
H), 3,54 (s, 3 H), 3,90 (s, 3 H), 7,10 (t, J=9,1 Hz, 1 H), 7,29 (d, J=1,5 Hz, 1 H), 7,48-
7,56 (m, 2 H), 7,65 (dd, J=7,0, 2,6 Hz, 1 H), 7,85 (s, 1 H), 10,04 (s, 1 H)

Téng hop axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-pyrol-2-carboxylic
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Axit closulfonic (80mL) dugc 1am lanh dén 0°C va metyl I-metylpyrol-2-
carboxylat (20g, 143,73mmol) dugc thém theo tirng giot vao. Sau khi thém, hdn hop
nay dugc dé dat dén nhiét do trong phong va dugc khudy trong mot gid nita. Hén hop
thu dugc duge thém theo ting giot vao hdn hgp nuéc-nuée da duge khudy co hoc va
dugc kiém soét nhiét do (1500mL), gitr nhiét do thép hon 5°C. Chit két tia mau tring
duge tao ra. Hén hgp nuéc thu dugc duge chiét bang diclometan (3 x 500mL). Céc
- dich chiét g0p lai dugc lam kho trén natri sulphat, dugc loc va dugc ¢ trong chian
khong, thu dugc metyl 4-(closulfonyl)-1-metyl-1H-pyrol-2-carboxylat (29,4g) dudi
dang chét bot mau tr'c"lng, chét bot nay dugc st dung & dang nguyén trang. Metyl 4-
(closulfonyl)-1-metyl-1H-pyrol-2-carboxylat (5g, 1,04mmol) dugc hoa tan trong
axetonitril (50mL). Diisopropyletylamin (9,06mL, 52,6mmol) dugc thém vao, sau do
la 3-metyl-3-oxetanamin (1,92g, 22,1mmol) va hén hop thu dugc duge dun hdi luu
trong 2 gid. Sau d6, hn hop nay dugc 1am ngudi dén nhiét do trong phong va duge cd
trong chan khong. Phan cin thu dugc dugc hoa tan trong diclometan (250mL) va dugc

rira bang HCI (2 x 150mL). Céc chét hitu co duoc 1am khd trén natri sulphat, duge loc
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va dugc cd trong chin khong, thu dugc metyl 1-metyl-4-[(3-metyloxetan-3-
yDsulfamoyl]-1H-pyrol-2-carboxylat (6,07g) dudi dang chét bot mau be, chét bot nay
dugc st dung ¢ dang nguyén trang. Phuong phap B: thoi gian lwu: 0,63 phit; m/z:
287,1 (M-H); khéi luong chinh xac: 288,1. Metyl 1-metyl-4-[(3-metyloxetan-3-
yDsulfamoyl]-1H-pyrol-2-carboxylat (6,07g, 21,05mmol) dugc hoa tan trong
tetrahydrofuran (60mL). Lithi hydroxit (0,76g, 31,58mmol) trong nuéc cit (8mL)
duoc thém vao, sau d6 12 metanol (3mL). Hon hop thu dué_c dugc khudy trong 72 gid.
Tiép theo, hdn hop nay dwgc c6 dén khi chi con lai nuéc va nude cit bd sung (15mL)
‘dugc thém vao. ‘Sau khi trung hoa bang axit clohydric (lM/trQng huéc/31,6mL,
31,58mmol), hdn hop thu dugc duge chiét bang 2-metyltetrahydrofuran (3 x 20mL).
Céc dich chiét gop lai dugc 1am khd trén natri sulphat, dugc loc va dugc ¢ trong chin
khong, thu duwgc axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-pyrol-2-
carboxylic (5,77g) duéi dang chit bot mau tring sdng, chét bot nay dugc st dung &
dang nguyén trang. Phuong phép B: thoi gian luu: 0,26 phat; m/z: 273,1 (M-H)"; khéi
luong chinh xac: 274,1.

Hop chit 50: N-(3-xyano-4-flophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit
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Axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-pyrol-2-carboxylic (0,25g,
0,9lmniol) va HATU (0,36g, 0,96mmol)‘ dugc nap vao 6ng. N,N-dimetylformamit
(lmL) va diisopropyletylamin (0,47mL, 2,73mmol) dugc thém vao va hdn hgp nay
dudc khudy trong 30 phat. Tiép theo, 5-amino-2-flobenzonitril (0,26g, 1,82mmol)
dugc thém vao ciing mot lac va hdn hop thu duoc dugc khudy & nhiét d trong phong
trong 2 gi¢. Hon hop thu duge dugce thém vao nude cit (10mL) trong diéu kién khudy
va hdn hop nay duge dé khudy trong 1 gid. Chét két tila duoc tao ra, chit két tiia nay
dugc thu lai trén mang loc va dugce 1am khd trong chan khong, thu dugc hop chét 50
(0,25g) du6i dang chit bot mau tring. Phuong phap B: thoi gian luu: 0,83 phut; m/z:
391,1 (M-H); khéi lugng chinh xac: 392,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm
1,54 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,2 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,35 (d,
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J=1,5 Hz, 1 H), 7,53 (t, ]=9,1 Hz, 1 H), 7,61 (d, J=1,5 Hz, 1 H), 7,93 - 8,07 (m, 2 H),
8,21 (dd, J=5,7, 2,6 Hz, 1 H), 10,36 (s, 1 H).

~ Hop chit 51: N-[4-xyano-3-(triﬂometyl)phényl]-1-metyl-4-[(3-metyloxetan-3-yl)-
sulfamoyl]-1H-pyrol-2-carboxamit
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Axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-pyrol-2-carboxylic (0,2g,
0,73mmol) va HATU (0,29g, 0,77mmol) dwgc nap vao 6ng. N,N-dimetylformamit
(ImL) va diisopropyletylamin (0,38mL, 2,19mmol) dugc thém vao va hdn hgp nay
dugc khudy trong 30 phit. 4-amino-2-(triflometyl)benzonitril (0,27g, 1,46mmol) dugc
thém vao hdn hop nay cing mdt lic va hdn hop thu duge duge khudy & nhiét do trong
phong trong 2 gid. Hon hep thu duge duge thém vao nude cht (10mL) trong diéu kién
khudy. H3n hop thu dugc dugc dé khudy trong 1 gid, va sau d6 hdn hop nay dugc
chiét bang 2-metyl tetrahydrofuran (3 x 20mL). Céc dich chiét gop lai dugc lam kho
trén natri sulphat, dugc loc va dugc ¢ trong chan khong. San phim thd thu dugc duge
hoa tan trong diclometan (3mL) va dugc nap truc tiép 1én miéng silic oxit. Hon hop
ndy dugc tinh ché bang k¥ thuét séc ky cot (gradien rtra gidi EtOAc/heptan 0:100 dén
100:0) C4c phan doan mong mubn dugc cd trong chan khong va dugc lam kho trong
chan khong, thu dugc hop chit 51 (18,1mg) dudi dang chét bot mau tréng sang.
Phuong phap A: thoi gian luu: 1,67 phat; m/z: 440,9 (M-H); khéi Iu(_)ng chinh x4c:
442,1. | |

'H NMR (400 MHz, DMSO-ds) & ppm 1,54 (s, 3 H), 3,94 (s, 3 H), 4,14 (d,
J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,41-7,46 (m, 1 H), 7,62 - 7,68 (m, 1 H), 8,00
(br.s., 1 H), 8,07 - 8,14 (m, 1 H), 8,16 - 8,23 (m, 1 H), 8,34 - 8,45 (m, 1 H), 10,69 (br.
s., 1 H). B
Hop chét 52: N-(3-xyano-4,5-diflo-phenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit
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Huyén phii da dugc loai khi chira hgp chét 46 (400mg, 0,917mmol), Zn(CN),
(93,0mg, 0,79mmol) va tetrakis(triphenylphosphin)paladi (57,3mg, 0,050mmol) trong
DMF (3mL) dugc khudy & 75°C qua dém. Hn hop nay dwoc 1am ngudi dén nhiét do
trong phong va cac chit rin duoc loc ra va dugc rira baing DMF (2mL). Sau @0, dich
loc dugc rét vao nude (50mL). Cac chét két tua duge loc va duge rira b%mg nuée dé
thu dugc cht bot mau tring nhat. Chét rin nay dugc tinh ché bang ky thuét sic ky cot
silicagel (etyl axetat trong heptan tir 0 dén 50%) dé thu dugc chit bot mau tring -
(310mg). Chit bdt mau tring ndy duoc tinh ché bing k§ thuat LCMS didu ché
(Hypersyl C18 BDS-3pum, 100 x 4,6mm, pha ddng: NH4HCO3 0,2% trong nudc,
metanol). Cac phén doan mong mubn dugc gop lai va duge 1am bay hoi dén khi kho,
dugc hoa tan trong metanol 14n nita va dugc 1am bay hoi dén khi kho va duge 1am kho
trong chin khong dé thu dugc hop chét 52 (27,8mg) dudi dé_mg chét bot mau tréng.
Phuong phap B: thoi gian hru: 1,01 phat; m/z: 381,1(M-H)"; khdi luong chinh xéc:
382,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,02 (d, J=6,6 Hz, 6 H), 3,20 - 3,30 (m,
1 H), 3,92 (s, 3 H), 7,23 (br. s., 1 H), 7,34 (d, J=1,8 Hz, 1 H), 7,59 (d, J=1,8 Hz, 1 H),
7,98 (dt, J=4,6, 2,2 Hz, 1 H), 8,14 (ddd, J=12,9, 7.5, 2,5 Hz, 1 H), 10,47 (br. s., 1 H).

Hop chit 53: 4-(tert—butylsulfamoyl)—N—(3-xyémo-5-ﬂo-phenyl)-1-met'yl-pyrol-2-

carboxamit
F
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5-amino-3-flobenzonitril (1034mg, 7,6mmol) dd dugc hoda tan trong toluen
(10mL) dugc thém theo tirng giot trong vong 5 phit vao dung dich chira 4-closulfonyl-
~ 1-metyl-pyrol-2-cacbonyl clorua (1839mg, 7,6mmol) trong toluen (190mL) & diém hoi

lwu. H3n hop phén tmg nay dugc dun hdi luu 3 gior va duge cd trong chan khong, thu
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~ dugc san phidm thd 5-[(3-xyano-5-ﬂo-pheny1)carbamoyl]-l-metyl-pyrol-3-sulfonyl
clorua duéi dang chit bot mau ndu, chit bot nay duoc st dung & dang nguyén trang.
(2,74g). 'TH NMR (400 MHz, axetonitril-ds) 8 ppm 3,97 (s, 3 H), 7,24 - 7,29 (m, 1 H),
7,42 (d,J=2,0 Hz, 1 H), 7,75 (d, J=1,8 Hz, 1 H), 7,79 - 7,86 (m, 2 H), 8,93 (br. s, 1 H).
Dung dich chira 5-[(3-xyano-5-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua
(892mg, 2,48mmol) va tert-butylamin (544mg, 7,44mmol) trong axetonitril (100mL)
dugc khudy qua dém. Nudc dugc thém vao dén khi su két tinh bt ddu. Céc tinh thd
dugc loc ra va dugc 1am khé qua dém trong chan khdng & 50°C, thu dugc hop chét 53
(631mg). Phuong phap A, thoi gian luu: 1,74 phat; m/z: 377,1 (M-H); khéi lugng
chinh xéc: 378,1. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,17 (s, 9 H), 3,92 (s, 3 H),
7,15 (s, 1 H), 7,37 (d, J=2,0 Hz, 1 H), 7,52 - 7,56 (m, 1 H), 7,57 (d, J=1,8 Hz, 1 H),
7,96 (d, J=11,2 Hz, 1 H), 7,99 - 8,01 (m, 1 H), 10,44 (s, 1 H).

Hop chit 54: N-(3-xyano-5-flo-phenyl)-1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit

‘Dung dich chira 5-[(3-xyano-5-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (924mg, 2,57mmol) va 3-metyl-3-oxetanamin (559mg, 6,4mmol) trong
axetonitril (100mL) dugc khudy qua dém. Nu6c dugc thém vao dén khi sy két tinh bt
d4u. Céc tinh thé dugce loc ra va duge 1am kho qua dém trong chan khong & 50°C, thu
dugc hop chét 54 (630mg). Phuong phép A, thoi gian luu: 1,52 phat; m/z: 391,1 (M-
H)"; khéi lwgng chinh xéc: 392,1

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,54 (s, 3 H), 3,93 (s, 3 H), 4,14 (d,
J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,38 (d, J=2,0 Hz, 1 H), 7,52 - 7,58 (m, 1 H),
7,64 (d, J=1,5 Hz, 1 H), 7,93 - 7,98 (m, 1 H), 7,98 - 8,01 (m, 2 H), 10,46 (s, 1 H).

-73-



23454

Hop chét 55: N-(3-xyanophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-
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3-aminobenzonitril (360mg, 3,0mmol) d& dugc hoda tan trong toluen (10mL)

carboxamit

dugc thém theo ting giot vao dung dich chira 4-closulfonyl-1-metyl-pyrol-2-cacbonyl
clorua (752mg, 3,1mmol) trong toluen (90mL) & diém hoi lru. Hdn hop phan tng nay
du:¢c dun _h(‘?)i lwu 2,5 gid, duge ling gan khi vAn con néng va dugc cd trong chan
khéng, thu dugc san phdm thod 5-[(3-xyanophenyl)carbamoyl]-1-metyl-pyrol-3-
sulfonyl clorua. Dung dich chtta 3-metyloxetan-3-amin (0,271g, 3,11mmol) trong
CH;3CN (10mL, dat tiéu chuan phan tich (p.a.: pro-analysis), dugc 1am kho trén chét da
sang qua rdy phin tir) dugc thém vao dung dich dang dugc khudy chta 5-[(3-
xyanophenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (1,00g, 3,11mmol) trong
CH3CN (40mL, dat tiéu chun phén tich (p.a.: pro-analysis), duoc 1am khé trén chét da
sang qua rdy phén tir). DIPEA (1,07mL, 6,21mol) dugc thém vao, va hdn hop phan
ing nay dugc khudy & nhiét d6 trong phong trong 18 gio. Cac chit d& bay hoi dugc
lam bay hoi. Phin cin dugc tinh ché bing k¥ thuét séc ky cot silicagel bing cach sir
dung EtOAc-heptan 0/100 dén 100/0 1am dung dich rira giai. Cac phan doan mong
mudn duge gdp lai va dugc lam bay hoi. Phin cin dugc khudy trong CHaCla (4mL),
dugc loc ra, duge rira bing CH>Cl, (3x), va duge 1am khd trong chan khong & 50°C,
thu dugc hop chit 55 (0,43g). Phuong phap A: thoi gian luu: 1,42 phut; m/z: 373,0
(M-H)’; khdi lugng chinh xac: 374,1. '"H NMR (400 MHz, DMSO-ds) & ppm 1,55 (s, 3
H), 3,93 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,38 (d, J=2,0 Hz, 1
H), 7,50 - 7,59 (m, 2 H), 7,61 (d, J=1,5 Hz, 1 H), 7,85-8,10 (m, 2 H), 8,16 - 8,24 (m, 1
H), 10,00 - 10,67 (m, 1 H).

Hop chét 56: N-(2,6-dideuterio-4-flo-3-metyl-phenyl)-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxamit |
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4-flo-3-metyl-anilin (1386mg, 11,075mmol), DC1 1M (2075mg, 11,075mmol)
trong 11mL D;0 dugc 1am ndng trong 16 vi séng & 180°C trong vong 30 phit. Hon

Iz

hgp phén tng nay duge pha lodng biang nudc cét (50mL), duoc kiém héa bing NaOH
1M, duoc pha lodng bang nuéc mudi dén khi san pham tach ra duéi daﬁg chit dau va
dugc chiét béng Et20. L6p hitu co duge 1am kho trén magie sulphat, duoc loc va duge
c0, thu dugc 2,6-dideuterio-4-flo-3-metyl-anilin (1068mg) duéi dang chit ddu mau

nau sang, chit diu nay dugc sit dung & dang nguyén trang.

'H NMR (400 MHz, DMSO-ds) & ppm 2,09 (d, J=2,0 Hz, 3 H), 4,79 (br. s., 2
H), 6,75 (d, J=9,9 Hz, 1 H).

2,6-dideuterio-4-flo-3-metyl-anilin (1068mg, 8,40mmol) d& dugc hoa tan trong
toluen (10mL) dugc thém theo timg giot trong vong 5 phit vao dung dich chira
4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (2033mg, 8,40mmol) trong toluen
(210mL) & diém hdi lvu. Hon hop phan tng nay dugc dun hdi luru 90 phit va duge ¢
trong chan khong, thu duge san phim thd 5-[(2,6-dideuterio-4-ﬂo;3-metyl-phenyl)-
carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua duéi dang chit bot mau xam, chit bot nay
dugc sir dung & dang nguyén trang (2810mg). Phuong phap A: thoi gian luu: 1,91
phut; m/z: 331,0 (M-H); khdi luong chinh x4c: 332,0. 'H NMR (400 MHz, Clorofdm-
d) § ppm 2,30 (d, J=2,0 Hz, 3 H), 4,05 (s, 3 H), 7,01 (d, J=9,2 Hz, 1 H), 7;14 (d, J=1,8
Hz, 1 H), 7,50 (d, J=1,5 Hz, 1 H), 7,57 (br. s., 1 H).t3-mety1—3-oxetanamih (491mg,
5,63mmol) va DIPEA (0,97mL, 5,63mmol) dugc thém vao dung dich chta 5-[(2,6-
dideuterio-4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (750mg,
2,25mmol) trong diclometan (100mL) va duge khudy qua dém va duge co trong chan
khong & 50°C. Phan cin dugce hoa tan trong EtOAc (150mL), dugc rira hai 14n bﬁng
HCI 1M, nuéc va dung dich NaHCO3 bdo hoa. Dung dich nay duqé 1am khd trén natri
sulphat, dugc loc va duoc cd. Phan cin dugc hoa tan trong EtOAc 4m (75mL) va san
phém két tinh lai sau khi thém heptan (350mL). Cac tinh thé mau tréng duoc loc ra va
dugc 1am khd qua dém trong chan khong & 50°C, thu dugce hop chét 56 (532mg). _
Phuong phép A, thoi gian luu: 1,56 phit; m/z: 382,1 (M-H); khéi lugng chinh xéc:
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383,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,55 (s, 3 H), 2,23 (d, J=2,0 Hz, 3 H),
3,91 (s, 3 H), 4,13 (d, J=6,4 Hz, 2 H), 4,60 (d, ]=5,9 Hz, 2 H), 7,09 (d, J=9,5 Hz, 1 H),
7,32 (d, J=2,0 Hz, 1 H), 7,56 (d, J=1,8 Hz, 1 H), 7,94 (s, 1 H), 10,02 (s, 1 H).

Hop chit 57: N-(3-clo-4,5-diflo-phenyl)-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-

carboxamit
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Axit 3-clo-4,5-diflobenzoic (1011mg, 52,5mmol) dugc hoa tan trong rugu tert-
butyl (200mL). Trietylamin (8mL, 57,8mmol) dugc thém vao, sau d6 1a
diphenylphosphdryl azit (14,74g, 53,6mmol) va hdn hgp phan ng nay dwoc dun hdi
luu qua dém. Hon hop phan ting ndy dugc cb va dugc tinh ché bing k¥ thuat sic ky
cot trén silic oxit, sit dung gradien tir 10 dén 100% EtOAc trong heptan va 14n nira
biang 10% CH:2Cl; trong heptan dén 100% CH,Clo. Céc phan doan san phim duge cb
trong chan khong, thu duoc tert-butyl N-(3-clo-4,5-diflo-phenyl)carbamat dudi dang
chit bot mau tring (10,68g). Phuong phép A: thoi gian lwu: 2,09 phut; m/z: 262,0 (M-
H)'; khéi lwgng chinh x4c: 263,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,48 (s, 9 H),
7,37 - 1,57 (m, 2 H), 9,74 (s, 1 H). HCI (6M trong iPrOH) (20mL, 120mmol) dugc
thém vao tert-butyl N-(3-clo-4,5-diflo-phenyl)carbamat (10,68g, 40,5mmol) di dugc
hoa tan trong diclometan (200mL) va duogc khudy qua dém. Hon hop phan tng nay
dugc cb. Phin cin rin mau trdng dugc hoa tan trong nuée (100mL), duge kiém hoa
bang NaOH 1M va dugc chiét bing ete. Lép hitu co duge 1am kho trén MgSOq4, dugc
loc va duge ¢, thu dugc 3-clo-4,5-diflo-anilin (6,53g) dudi dang chét ddu khong mau,
chét dau nay dwgc luu trit trong nito trong bong t6i. 'H NMR (400 MHz, DMSO-dg) 6
ppm 5,53 (s, 2 H), 6,34 - 6,61 (m, 2 H). | |

3-clo-4,5-diflo-anilin (3,43g, 20,95mmol) dugc hoa tan trong toluen (10mL)
dugc thém theo tung giot trong vong 5 phut vao dung dich chira 4-closulfonyl-1-
metyl-pyrol-2-cacbonyl clorua (5,07g, 20,95mmol) trong toluen (525mL) & diém hdi
lwu. Hon hop phan Gmg nay dugc dun hdi luu 90 phit va sau d6 duoc cd trong chén

khéng, thu dugc san phdm thd 5-[(3-clo-4,5-diﬂo-phenyl)carbamoyl]-‘1-metyl-pyrol-3-
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sulfonyl clorua (7,83g) duéi dang chét bdt mau nau, chit bot nay dugc st dung & dang
nguyén trang. Hon hop chira 5-[(3-clo-4,5-diflophenyl)carbamoyl]-1-metyl-pyrol-3-
sulfonyl clorua (1002mg, 2,58mmol) va isopropylamin (457mg, 7,73mmol) trong
axetonitril (100mL) dugc khudy 60 phut. Nudc dugc thém vao dén khi su két tinh bit
d4u. Céc tinh thd mau be dugc loc ra va dugc lam kho trong chan khong qua dém &
50°C, thu duqc hop chét 57 (706mg). Phuong phép A: thoi gian hvu: 1,88 phat; m/z:
390,0 (M-H); khéi luong chinh x4c: 391,1. 'H NMR (400 MHz, DMSO-ds) & ppm
1,02 (d, J=6,6 Hz, 6 H), 3,20 - 3,30 (m, 1 H), 3,92 (s, 3 H), 7,22 (d, J=6,8 Hz, 1 H),
7,33 (d, J=2,0 Hz, 1 H), 7,57 (d, J=1,8 Hz, 1 H), 7,75 - 7,87 (m, 2 H), 10,29 (s, 1 H).

Hop chat 58: 4-(tert-butylsulfamoyl)-N-(3-clo-4,5-diflo-phenyl)-1-metyl-pyrol-2-

carboxamit
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Hén hop chura 5-[(3-clo-4,5-diﬂo-phenyl)carbamoyl]—l-metyl-pyrol-3-sulfonyl
clorua (1008mg, 2,59mmol), tert-butylamin (569mg, 7,78mmol) trong axetonitril
(100mL) dugc khudy 60 phit. Nudc dugc thém vao dén khi sy két tinh bit diu. Céc
tinh thé mau be dugc loc ra va dugc lam kho trong chén khong qua dém & 50°C, thu
dugc hop chét 58 (773mg). Phuong phap A: thoi gian luu: 1,95 phl’lt_; m/z: 404,0 (M-
H)'; khdi lugng chinh x4c: 405,1. 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,17 (s, 9 H),
3,91 (s, 3 H), 7,14 (s, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,55 (d, J=1,8 Hz, 1 H), 7,76 -
7,86 (m, 2 H), 10,28 (s, 1 H).

- Hop chét 59: N-(3-clo-4,5-diflo-phenyl)-1-metyl-4-[(3-metyloxetan-3-y1)-

sulfamoyl]pyrol-2-carboxamit
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Hon hop chira 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (1,0g, 2,57mmol), 3-metyl-3-oxetanamin (560mg, 6,43mmol).vé axetonitril
(100mL) dugc dun hdi luu 30 phit. Hon hop phéan img ndy dugc lam ngudi dén 20°C
va dugc pha lodng bing nudc (350mL). San phim két tinh, duoc loc ra va dugc lam
kho trong chan khéng qua dém, thu dugc hop chit 59 dudi dang chit bdt mau be
(677mg). 'Phucmg phap A, thoi gian luu: 1,77 phat; m/z: 418,0 (M—H)'; khéi lrgng
* chinh x4c: 419,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,54 (s, 3 H), 3,92 (s, 3 H),
4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=6,2 Hz, 2 H), 7,34 (d, J=2,0 Hz, 1 H), 7,62 (d, J=1,8
Hz, 1 H), 7,74 - 7,87 (m, 2 H), 7,98 (s, 1 H), 10,30 (s, 1 H).

Hop chit 60: N-(3-clo-4,5-diflo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit :

H5n hop chira 5-[(3-clo-4,5-diﬂo-phenyl)carbamoyl]-1-m’étyl-pj}rol-3-sulfonyl
clorua (1008mg, 2,59mmol), (R)-1,1,1-triflo-2-propylamin (1026mg, 9,07mmol) trong
axetonitril (100mL) dugc dun hdi luu qua dém. Nuéc dugc thém vao dén khi su két
tinh bit ddu. Céc tinh thé mau be dugc loc ra va dugce lam kho qua dém trong chin
khong & 50°C, thu duge hop chét 60 (673mg). Phuong phap A: thdi gian luu: 1,92 _
phut; m/z: 444,0 (M-H); khéi lugng chinh xéac: 445,0. 'H NMR (400 MHz, DMSO-d¢)
& ppm 1,08 (d, J=7,0 Hz, 3 H), 3,83 - 4,01 (m, 4 H), 7,36 (d, J=1,8 Hz, 1 H), 7,67 (d,
J=1,8 Hz, 1 H), 7,75 - 7,87 (m, 2 H), 8,19 (d, J=8,8 Hz, 1 H), 10,32 (s, 1 H).

Quy trinh thay thé dé téng hop hop chét 60

Axit  1-metyl-4-[[(1R)-2,2,2-triflo- 1-metyl-etyl]sulfamoyl]‘pyro1-2-carboxy1ic
(8,0g, 26,7mmol), HATU (12,7g, 33,3mmol), Et;N (9,3mL, 66,6mmol) va 3-clo-4,5-
diflo-anilin (5,44g, 33,3mmol) trong DMF (30mL) duoc khudy qua dém & nhiét do
trong phong. Dung dich nay dugc thuc hién truc tiép k¥ thuat sic ky cot trén bng
Reveleris loai 330g trong hé théng Biotage, sir dung gradien tir 10 dén 100% EtOAc
trong heptan. Cc phan doan san phidm dugc cb va dugc tinh ché 13n nita theo cach

giéng nhu vdy. Cac phan doan san phdm dugc cd, dugc hoa tan trong EtOAc 4m va
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san phdm két tinh lai sau khi thém heptan. C4c tinh thé mau trang dugc loc ra va duoc
lam kho qua ngdy cubi tuin trong chan khong & 50°C. Céc tinh thé (7,97g) dugc hoa
~ tan trong metanol 4m (150mL) va san phim két tinh lai sau khi thém nuéc. San phim
ndy dugc loc ra va-dugc lam khd trong chan khéng ¢ 50°C qua dém, thu dugc hop
chit 60 (7,44g). [a]2= -9,5° (¢ 1,30% trong lugng/thé tich, MeOH). K§y thuét phan
tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cuc (pic) & 204,6°C.

Hop chat 65: N-(3-clo-4,5- -diflo-phenyl)-4-[(3,3-diflo-1-metyl- xyclobutyl)sulfamoyl]

1-metyl-pyrol-2-carboxamit

Hdn hop chira 5 -[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (622mg, 1,69mmol), 3,3-diflo-1-metyl-xyclobutanamin hydroclorua (306mg,
2,527mmol), DIPEA (0,87mL, 5,06mmol) va axetonitril (100mL) dwgc dun hoi luu 60
phut. Hon hop phan tmg nay duge c6 va phén cin thu dugc dugc hoa tan trong EtOAc
- (100mL), duoc rira bﬁng HCI 1M, dugc 1am kho trén natri sulphat, dugc loc va duge
¢o. Phén cin thu duge dugce hoa tan trong axetonitril (50mL). Nudc duge thém vao
dén khi quan sat thy sy két tia. Hn hop nay duge dé tAn min thém qua dém. C4c tinh
thé mau be duoc loc ra va duge 1lam kho trong chan khong & 50°C, thu duge hop chit
65 (473mg). Phuong phap A: thoi gian lwu: 1,89 phit; m/z: 452,0 (M-H)'; khéi luong
chinh x4c: 453,0. 'TH NMR (400 MHz, axetonitril-ds) 8 ppm 1,46 (s, 3 H), 2,44 - 2,59
(m, 2 H), 2,78 - 2,94 (m, 2 H), 3,92 (s, 3 H), 5,89 (s, 1 H), 7,14 (d, J=2,0 Hz, 1 H),
7,36 (d, J=2,0 Hz, 1 H), 7,59 (dt, J=5,8, 2,4 Hz, 1 H), 7,65 (ddd, J=12,4, 6,8, 2,6 Hz, 1
H), 8,64 (br. s., 1 H).

Hop chét 66: N-(3-clo-4,5- -diflo-phenyl)-4-(1,1- dlmetylpropylsulfamoyl) l-metyl-

pyrol-2- carboxamlt
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Hén hgp chia 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (572mg, 1,472mmol), tert-amylamin (327mg, 3,68mmol) trong axetonitril
(75mL) dugc khudy 48 gid. Nudc duge thém vao dén khi su két tinh bét diu. Céc tinh
thé duge loc ra va duge 1am khé trong chan khong & 50°C, thu duge hop chét 66
(356mg). Phuong phép A: thoi gian luu: 2,09 phat; m/z: 418,1 (M-H)"; khéi lugng
chinh xé4c: 419,1. 'H NMR (400 MHz, DMSO-ds) & ppm 0,78 (t, J=7,4 Hz, 3 H), 1,12
(s, 6 H), 1,49 (q, J=1,0 Hz, 2 H), 3,91 (s, 3 H), 7,01 (s, 1 H), 7,33 (d J—20Hz 1 H),
7,54 (d, J=1,8 Hz, 1 H), 7,75 - 7,87 (m, 2 H), 10,28 (s, 1 H).

Hop chét 72: N-(3-clo-4,5-diflo-phenyl)-1-metyl-4-[[ 1-(triflomety)-
xyclopropyl]sulfamoyl]pyrol-2-carboxamit
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Hon hop chira 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (1274mg, 3,28mmol), 1-(triflometyl)xyclopropanamin (1000mg, 7,99mmol) va
trietylamin (0,57mL, 4,1mmol) trong axetonitril (100mL) dugc dun hdi luu qua dém.
Luong twong duong cia 1-(triflometyl)xyclopropanamin duoc théin Véo va hén hop
phan tng nay dugc dun hdi luu tiép qua dém. Hon hop phan ng nay dugc cd. Phin
cdn dugc hoa tan trong EtOAc (100mL), dugc rira b.'?mg HCI 1M, dugc lam khd trén
natri sulphat, dugc loc va dugc c¢d. Phéin cin dugce tinh ché béng ky thuét sic ky cot
trén silic oxit, sit dung gradien tir 10 d&én 100% EtOAc trong heptan. Cac phan doan
tinh khiét dugc cb, thu dugc hop chét 72 (42,4mg) duéi dang chit bot. Phuong phap
A: thoi gian luu: 1,95 phut; m/z: 456,0 (M-H)'; khdi lugng chinh x4c: 457,0. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,10 - 1,22 (m, 4 H), 3,91 (s, 3 H), 7,31 (d, J=1,8 Hz, 1
H), 7,59 (d, J=1,8 Hz, 1 H), 7,74 - 7,86 (m, 2 H), 8,74 (s, 1 H), 10,30 (s, 1 H).
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Hop chit 73: N-(3-clo-4,5-diflo-phenyl)-1-metyl-4-[[2,2,2-triflo-1-(metoxymetyl)-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit |

Hdn hop chira 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (318mg, 0,817mmol), 1,1,1-triflo-3-metoxy-2-metyl-propan-2-amin
hydroclorua (237mg, 1,23mmol) va trietylamin (0,34mL, 1,45mmol) trong axetonitril
(7mL) dugc 1am néng trong 16 vi séng & 150°C trong vong 30 phit. Hdn hop phan (mg
nay dugc co. Phén can dugc hoa tan trong nuéc (50mL) va duge rira bing HCI 1IM.
Lép hitu co duge 1am kho trén natri sulphat, dugc loc va dugc ¢d. Phin ézfm dugc thuc
hién k¥ thuat sic ky cot trén silic oxit, sir dung gradien tir 10 dén 100% EtOAc trong
heptan. Céc phan doan san phdm dwoc cd va phan cin dugc lam két tinh bang cach
hoda tan trong metanol (SmL) sau khi thém nudc. Céac tinh thé dugc loc ra va duge lam
'kho qua dém trong chan khong & 50°C, thu dugc hop chit 73 (17,8mg). Phuong phap
A: thoi gian luu: 1,97 phat; m/z: 488,0 (M-H); khéi lugng chinh x4c: 489,0. 'H NMR
(360 MHz, DMSO-ds) 8 ppm 1,41 (s, 3 H), 3,23 (s, 3 H), 3,46 (s, 2 H), 3,92 (s, 3 H),
7,34 (d, J=1,8 Hz, 1 H), 7,60 (d, J=1,8 Hz, 1 H), 7,74 - 7,89 (m, 2 H), 8,04 (s, 1 H),
10,34 (s, 1 H).

Hop chit  96: N-(3-clo-4,5-diflophenyl)-1-metyl-4-[(2,2,2-triflo-1,1-
dimetyletyl)sﬁlfamoyl] -1H-pyrol-2-carboxamit ‘
| cl
H\S{?\@/ZZ F
j/ﬁé/ \ " :

2,2,2-triflo-1,1-dimetyl-etylamin (0,344g, 2,71mmol) dugc hoa tan trong
pyridin (10mL, dwoc 1am kho trén chat dd sang qua ray phan tir) trong moi trudng khi
N2.  5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,5g,
'1,35mmol) dugc thém vao. Hdn hop phan g nay dugc khudy & nhiét d trong phong
trong 20 gid. Hn hop phéan tng nay dugc xtr 1y bang HCI 1M (100mL) va duge chiét
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bﬁng EtOAc. Lép hitu co gdp lai dugc rira b%mg nudc, sau d6 1a NaHCO;3; bdo hoa,
dutcjc lam kho bing Na,SOs va dung méi duge 1am bay hoi. Phin cin dwoc hoa tan
trong CH2Clz (SmL) va chit két tia tao thanh dugc loc ra va dugc rira bing CHaCl, (2
x 5mL). Dich loc duge ¢d va phan cin thu duge dugc tinh ché bing k§ thuat sic ky
silicagel (EtOAc-heptan 0/100 dén 100/0) va duoc tinh ché tiép bing k thuat sic ky
cot pha dao, thu dugc hop chét 96 (45mg) dudi dang chét rin mau t‘féng.. Phuong phép
A: thoi gian luu: 2,03 phat; m/z: 457,9 M-H); khdi lugng chinh x4c: 459,0. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,35 (s, 6 H), 3,92 (s, 3 H), 7,34 (d, J=2,0 Hz, 1 H), 7,59
(s, 1 H), 7,75 - 7,89 (m, 2 H), 8,08 (br. s., 1 H), 10,33 (br. s., 1 H).

| Hop chit 61: Axit 2-[[5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-yl]-

sulfonylamino]-2-metyl-propanoic

F
OH o
%XL”@/(/@
(o) N
A

LiOH (0,567g, 13,5mmol) dugc hoa tan trong nudc (20mL) va dugc thém theo
ting giot vao hdn hop chira hgp chét 49 (1,39g, 3,38mmol) trong MeOH (40mL). Hdn
hop phan ng nay dugc khudy (’7‘50°C trong 7 gi¢. Sau do, HCI IN (15mL, 15,2mmol)
dugc thém theo tirng giot vao. Sau 16 gid khong khudy, chit két tia mau tring dugc
loc ra, dugc rira bing metanol/nuée (2:1; 2 x 60mL). Chét rin mau tréng’duqc lam kho
trong chan khéng & 50°C, thu dwgc hop chit 61 (1,09g). Phuong phép‘A: thoi gian |
luu: 1,19 phut; m/z: 396,0 (M-H); khdi lwgng chinh xac: 397,1. 'H NMR (400 MHz,
DMSO-dg) 6 ppm 1,32 (s, 6 H), 2,22 (d, J=1,5 Hz, 3 H), 3,89 (s, 3 H), 7,05 - 7,13 (m,
1 H), 7,30 (d, J=1,8 Hz, 1 H), 7,45-7,55 (m, 2 H), 7,57 - 7,68 (m, 2 H), 10,01 (s, 1 H),
12,42 - 12,58 (m, 1 H). )

Hop chét 62: 4-[[1,1-dimetyl-2-(metylamino)-2-oxo-etyl]sulfamoyl]-N-(4-flo-3-metyl-
phenyl)-1-metyl-pyrol-2-carboxamit

“SNH o 0 F
i f ~ AT
AT
AN
1,1'-cacbonyldiimidazol (CDI, 0,326g, 2,013mmol) dugc thém vao dung dich

dang dugc khudy chira hop chét 61 (0,32g, 0,805mmol) trong axetonitril da dugc lam
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kh6 trén chit da sang qua rdy phan tir (10mL). Hdn hop phan g nay dwugc khudy
trong 6ng dugc bit kin & nhiét do trong phong trong 2 gid. Tiép theo, metylamin M
trong metanol, 4,0mL, 8,1mmol) dugc thém vao. Hon hop phéan Gng nay dugce khuéy
trong 2,5 gio ¢ nhiét do trong phong. Dung mdi va metylamin du dugc loai bd va hdn
hop nay dugc tinh ché bing ky thuat sic ky cot silicagel (EtOAc/heptan 0/100 dén
100/0). Cac phan doan mong mudn dugc gdp lai va dung mdi duge lam bay hoi va
duge 1am khd trong chan khong, thu dugc hop chit 62 (221mg) dudi dang chét rin
mau trang Phuong phép A: thoi gian luu: 1,49 phat; m/z: 409,0 (M—H) khéi luorng
chinh xéc: 410 1. '"H NMR (400 MHz, DMSO- de) o ppm 1,30 (s, 6 H), 2,23 (d, J=1,5
Hz, 3 H), 2,53 (d, J=4,6 Hz, 3 H), 3,89 (s, 3 H), 7,06 - 7,13 (m, 1 H), 7,27 - 7,30 (m, 1
H), 7,32 - 7,36 (m, 1 H), 7,43 - 7,48 (m, 1 H), 7,50 - 7,54 (m, 2 H), 7,61 - 7,66 (m, 1
H), 9,97 - 10,04 (m, 1 H).

Hop chit 63: 4- [[2-(dimetylamino)-1,1-dimetyl-2- oxo-etyl]sulfamoyl]-N—(4 flo-3-
metyl-phenyl)-1-metyl-pyrol-2-carboxamit

1,1'-cacbonyldiimidazol (CDI, 0,149g, 0,921mmol) dugc thém vao dung dich
dang dugc khudy chira hop chét 61 (0,366g, 0,921mmol) trong axetonitril trong éng
dugce bit kin trong mdi trudng khi Na. Dung dich thu duge dugc khudy & nhiét do trong
phong trong 18 gid. Sau d6, CDI b sung (0,224g, 1,381mmol) dugc thém vao va hdn
hop nay dugc khudy tiép trong 2 gid. Lugng dimetylamin du dugc thém vao (10 giot
tir binh 4p suét). Hon hop phan tmg nay dugc khudy & nhiét do trong phong trdng 5
gid. Chét két tia duoc loc ra, dugc rira bang AcCN (1 x 2mL) va chit rin duoc 1am
kho & 50°C trong chan khong, thu duge hop chit 63 (323mg) duéi dang chét bot mau
trang. Phuong phap A: thoi gian lwu: 1,51 phat; m/z: 423,2 (M-H); khéi luong chinh
xac: 424,2. 'TH NMR (400 MHz, DMSO-ds, 100°C) 8 ppm 1,39 (s, 6 H), 2,22 (d, J=1,8
Hz, 3 H), 2,97 (s, 6 H), 3,91 (s, 3 H), 7,02 (t, J=9,2 Hz, 1 H), 7,25 (d, J=1,8 Hz, 2 H),
7,37 (d, J=1,8 Hz, 1 H), 7,45 - 7,52 (m, 1 H), 7,58 (dd, J=7,0, 2,4 Hz, 1 H), 9,74 (br. s.,
1 H).
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Hop chit 64: 4-[(2-amino-1,1-dimetyl-2-oxo-etyl)sulfamoyl]-N-(4-flo-3-metyl-
phenyl)-1-metyl-pyrol-2-carboxamit

1,1'-cacbonyldiimidazol (CDI, 0,295g, 1,820mmol) dugc thém vao dung dich
dang dugc khudy chira hop chit 61 (0,289¢g, 0,727mmol) trong axetonitril trong dng -
vdugc bit kin trong mdi trudng khi N, va dugc khudy 3 gid. Hon hop phén ing nay
dugc thém theo timg giot vao NH3 7M trong metanol (25mL). Dung méi dugc 1am bay
hoi, dé lai chét ddu mau vang, chit diu nay duoc tinh ché bang ky thuit sic ky cot
silicagel (EtOAc/heptan 0/100 dén 100/0). C4c phan doan mong muén dugc gdp lai va
dung méi dugc 1am bay hoi va dugc 1am kho trong chan khéng, thu duge hop chit 64
(123mg) dusi dang chat rén. Phuong phap A: thoi gian Iwu: 1,44 phat; m/z: 395,0 (M-
H); khdi legng chinh xéc: 396,1. 'H NMR (400 MHz, DMSO-ds, 60°C) 8 ppm 1,35
(s, 6 H), 2,22 (d, J=1,8 Hz, 3 H), 3,90 (s, 3 H), 6,91 (br. s., 2 H), 7,02 - 7,08 (m, 1 H),
- 7,11 (br. s., 1 H), 7,30 (d, J=2,0 Hz, 1 H), 7,47 - 7,54 (m, 2 H), 7,61 (dd, J=7,4, 2,3 Hz,
1 H), 9,86 (br. s., 1 H).

Hop chit 67: 4-(tert-butylsulfamoyl)-N-(2,6-dideuterio-4-flo-3-metyl-phenyl)-1-

e

t-butylamin (245mg, 3,35mmol) dugc thém vao dung dich chira 5-[(2,6-

metyl-pyrol-2-carboxamit

dideuterio-4-ﬂo-3-metyl-phenyl)carbamoyl]-1-mety1—pyrol-3-sulfonyl clorua (372mg,
| 1,116mmol) trong axetonitril (25mL) va dugc khudy qua dém. Nudc dugc thém vao
dén khi sy két tinh bat ddu. Chét két tia dugc loc ra va dugc 1am kho trong chan
khong & 50°C, thu dugc hop chit 67 (260mg). Phuong phép A: thoi gian Iuu: 1,76
phut; m/z: 368,1 (M-H); khéi Ivgng chinh x4c: 369,2. 'H NMR (400 MHz, DMSO-ds)
é ppm 1,17 (s, 9 H), 2,22 (d, J=2,0 Hz, 3 H), 3,90 (s, 3 H), 7,06 - 7,11 (m, 2 H), 7,29
(d, J=2,0 Hz, 1 H), 7,49 (d, J=1,5 Hz, 1 H), 10,00 (s, 1 H).

-84-



23454

Hop chit  68: 4-(tert-butylsulfamoyl)-1-metyl-N-(3,4,5-triflophenyl)pyrol-2-

_carboxamit

t-butylamin (498mg, 6,806mmol) dugc thém vao dung dich chira I-metyl-5-
[(3,4,5-triflophenyl)carbamoyl]pyrol-3-sulfonyl clorua (800mg, 2,269mmol) trong
axetonitril (50mL) va duoc khudy 3 gid. Nudc dugce thém vao dén khi su két tinh bt
dAu. Chét két tia dugc loc ra va duge 1am kho trong chan khong ¢ 50°C. Phuong phép
-A: thoi gian luu: 1,91 phiat; m/z: 388,1 (M-H); khdi lugng chinh x4c: 389,1. TH NMR
(400 MHz, DMSO-d¢) 6 ppm 1,17 (s, 9 H), 3,91 (s, 3 H), 7,14 (s, 1 H), 7,32 (d, J=2,0
Hz, 1 H), 7,55 (d, J=1,5 Hz, 1 H), 7,67 (dd, J=10,6, 6,6 Hz, 2 H), 10,30 (s, 1 H).

Hop chét 69: N-(4-ﬂo-3-metyl-phenyl)-1-metyl-4-[[2,2,2-trideuterio- 1,1-
~ bis(trideuteriometyl)etyl]sulfamoyl]pyrol-2-carboxamit

- 1,1,1,3,3,3-hexadeuterio-2-(trideuteriometyl)propan-2-amin (473mg,
5,76mmol) dugc thém vao dung dich chira 5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-
metyl-pyrol-3-sulfonyl clorua (635mg, 1,92mmol) trong axetonitril (43mL) va dugc
khuly qua dém. Nu6c dugc thém vao dén khi sy két tinh bit dau. Chét két tia dugc
loc ra va dugc lam kho trong chan khong & 50°C. Phuong phép A: thoi gian. luu: 1,74
phut; m/z: 375,1 (M-H); khéi lwgng chinh x4c: 376,2. 'H NMR (400 MHz, DMSO-ds)
d ppm 2,23 (d, J=1,5 Hz, 3 H), 3,90 (s, 3 H), 7,04 - 7,13 (m, 2 H), 7,29 (d, J=1,8 Hz, 1
H), 7,47 - 7,56 (m, 2 H), 7,64 (dd, J=7,2, 2,5 Hz, 1 H), 10,00 (s, 1 H).
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Hop chit 70: N—(2,6-dideuterio-4-ﬂo-3-metyl-phenyl)-1-metyl-4-[[2,2,2-trideutefio-
1,1-bis(trideuteriometyl)etyl]sulfamoyl]pyrol-2-carboxamit

1,1,1,3,3,3-hexadeuterio-2-(trideuteriometyl)propan-2-amin (377mg,
4,59mmol) dwgc thém vao dung dich chwta 5-[(2,6-dideuterio-4-flo-3-metyl-
- phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (611mg, 1,84mmol) trong
axetonitril (41mL) va duoc khudy qua dém. Nude duge thém vao dén khi sy két tinh
bét dAu. Chit két taa duoc loc ra va duoc lam kho trong chan khong & 50°C. Phuong
phép A: thoi gian luu: 1,82 phat; m/z: 377,1 (M-H); khéi Iwgng chinh x4c: 378,2. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 2,23 (d, J=2,0 Hz, 3 H), 3,90 (s, 3 H), 7,05 - 7,12
(m, 2 H), 7,29 (d, J=2,0 Hz, 1 H), 7,49 (d, J=1,8 Hz, 1 H), 10,00 (s, 1 H).

Hop chit 71: 4-(tert-butylsulfamoyl)-N-(2,6-dideuterio-3,4,5-triﬂo-phenyl)-l-metyl-

pyrol-2-carboxamit

D F
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t-butylamin (331mg, 4,53mmol) dugc thém vao dung dich chita 5-[(2,6-
dideuterio-3,4,5-triflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (666mg,
1,51mmol) (thu dugc theo cach twong tw nhu duge mé ta trong phin téng hop dbi voi
hop chét 56, bat dau tir 3,4,5-trifloanilin thay cho 4-flo-3-metyl-anilin, théng qua 2,6-
dideuterio-3,4,5-triflo-anilin) trong axetonitril (30mL) va dugc khudy 1 gid. Nudc
dugc thém vao dén khi su két tinh bét dau. Chét két tiia dugc loc ra va dugc lam kho
qua dém trong chin khong & 50°C. Phuong phép A: thoi gian luu: 1,89 phit; m/z:
389,9 (M-H)’; khéi luong chinh xac: 391,1. '"H NMR (400 MHz, DMSO-ds) & ppm
1,17 (s, 9 H), 3,91 (s, 3 H), 7,14 (s, 1 H), 7,32 (d, J=2,0 Hz, 1 H), 7,55 (d, J=1,5 Hz, 1
H), 10,30 (s, 1 H).
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Téng hop axit 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic

Natri hydrua (914mg, 23,87mmol) dugc thém vao dung dich chira etyl 3-flo-
1H-pyrol-2-carboxylat (2885mg, 18,36mmol) va' iodometan (3888mg, 23,9mmol)
trong DMF khé (43mL) va hdn hop nay dugc khudy trong 17 git. Hon hop phan tmg
nay dugc .axit hoa bﬁng HCI IM va dugce ¢6. Phin can dugc hoa fan trong nudc/
EtOAc. L6p hitu co duge 1am khd trén natri sulphat, dugce loc vé dugc cb. Phén cin
thu dugc dugc hoa tan trong axetonitril (50mL), duoc rira béng heptan va dugc ¢o, thu
dugc chét 16ng mau ndu chira san phim tho etyl 3-flo-1-metyl-pyrol-2-carboxylat, san
phim nay dwgc sir dung & dang nguyén trang. Axit closulfonic (1344mg, 11,53rrimol)
dugc hoa tan trong diclometan (50mL) va dugc 1am mét trong bé nude da. San phim
tho etyl 3-flo-1-metyl-pyrol-2-carboxylat (1880mg) dugc thém vao va hdn hop phan
ting ndy duogc khudy 90 phit. H6n hop phan tng nay dugc cd va chit bot mau nau con
lai duwgc 1am kho trong 17 gid trong chan khong & 50°C (axit 5-etoxycacbonyl-4-flo-1-
metyl-pyrol-3-sulfonic, 2477mg). Phuong phap A: thoi gian luu: 0,76 phut; m/z: 250,0
(M-H); khéi lugng chinh xdc: 251,0. H8n hop chita sin phdm tho axit 5-
etoxycacbonyl-4-flo-1-metyl-pyrol-3-sulfonic (2318mg) trong thionylclorua (20mL)
dugc 1am nong & 80°C trong vong 30 phit. Dung dich ndy dwoc c6 va phan cin (chua
etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat) dugc hoa tan trong axetonitril
(25mL). 3-metyloxetan-3-amin (3035mg, 34,84mmol) di duoc hba‘. tan trong
axetonitril (20mL) dugc thém vio va hdn hgp phan tmg nay dugc khudy 1 gid & nhiét
do trong phong. Hon hop phin tng ndy dugc cd. Phan cin thu duge dugc hoa tan
trong diclometan (200mL), dugc rira bang nuéc, duge 1am kho trén natri sulphat, dugc
loc va dugc cd. Phan cin dugc tinh ché bing k§ thuat sic ky cdt trén silic oxit, sir dung
gradien tir 5 dén 100% EtOAc trong heptan. Céc phén doan san phim dugc co trong
chian khong, thu dugc etyl 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-
carboxylat (1900mg) duéi dang chit bot mau tring. 'H NMR (400 MHz, DMSO-ds) 8
ppm 1,28 (t, J=7,2 Hz, 3 H), 1,52 (s, 3 H), 3,83 (s, 3 H), 4,15 (d, J=6,4 Hz, 2 H), 4,27
(g, J=7,0 Hz, 2 H), 4,61 (d, J=5,9 Hz, 2 H), 7,57 (d, J=4,6 Hz, 1 H), 8,28 (s, 1 H). Hon
hop chita etyl 3-ﬂo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylat
(1900mg, 5,93mmol), lithi hydroxit (426mg, 17,8mmol), THF (20mL) va nudc cét
(5mL) dwoc khudy 210 phat & nhiét do trong phong. THF dwoc chung cét ra va hdn
hop nay duoc trung hoa bang HC1 1M (5,9mL, 5,9mmol). Hdn hop nay dugc chiét
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bang 2-metyltetrahydrofuran (3 x 100mL). Céc 16p hitu co gdp lai duge 1am kho trén
natri sulphat, dugc loc va dugce c6. Chét b0t mau tréng thu dugc duge lam khd qua
dém trong chéh khong & 50°C (axit 3—ﬂo-1-mety1-4-[(3-metyloxefan-3-yl)sulfamoyl]-
pyrol-2-carboxylic, 1710mg). Phuong phép A: thoi gian lwu: 0,68 phat; m/z: 290,9
(M-H)’; khéi lugng chinh xé4c: 292,1. 'TH NMR (400 MHz, DMSO-ds) 6 ppm 1,52 (s, 3
H), 3,82 (s, 3 H), 4,15 (d, J=6,6 Hz, 2 H), 4,61 (d, J=5,9 Hz, 2 H), 7,52 (d, J=4,6 Hz, 1
H), 8,26 (s, 1 H), 13,11 (br. s, 1 H).

Hop chét 74. N-(3,4-diflophenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-yl)-

sulfamoyl]pyrol-2-carboxamit

Trietylamin (0,19mL,1,36mmol) dugc thém vao dung dich chira axit 3-flo-1-
metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic (133mg, 0,57mmol) trong
DMF (1mL), sau d6 14 HATU (216mg, 0,57mmol) va dugc khudy 20 phut. Sau do,
3,4-difloanilin (117mg, 0,91mmol) dugc thém vao va hdn hop phan tmg ndy dugc
khudy qua dém. Hdn hop ndy duge cd trong chan khong. Phan cin dugc tron véi nude
(10mL) va dugc chiét bing EtOAc (2 x 30mL). Lép hitu co duge 1am khé trén natri
sulphat, duoc loc va dugc ¢d. Phan cin thu dugc duge tinh ché béng ky thuét séc ky
cdt trén silic oxit, sit dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan
doan san phdm dugc ¢ va chét bdt mau trdng con lai dugc hoa tan trong EtOAc 4m
(10mL) va sau khi thém heptan, hop chéit két tinh. Céc tinh thé mau tring dugc loc ra
va duge 1am khd trong chan khong, thu duge hop chéit 74 (102mg). Phuong phéap A:
thoi gian luu: 1,62 phat; m/z: 401,9 M-H); khéi lugng chinh x4c: 403,1. 'H NMR
(400 MHz, DMSO-d¢) 6 ppm 1,56 (s, 3 H), 3,80 (s, 3 H), 4,17 (d, J=6,4 Hz, 2 H), 4,64
(d, J=6,2 Hz, 2 H), 7,35 - 7,47 (m, 2 H), 7,51 (d, J=4,6 Hz, 1 H), 7,.754 - 7,87 (m, 1 H),
8,30 (s, 1 H), 10,24 (s, 1 H).

Hop chét 75: N-(3,5-diclo-4-flophenyl)- 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit
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3,5-diclo-4-floanilin (1534 mg, 8,5mmol) d4 dugc hoa tan trong toluen (10mL)
dugc thém vao 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (206_3mg, 8,52mmol)
trong toluen (115mL) & diém hdi luu va duge dun hdi luu 2 gid. H3n hop phan tng
ndy dugc loc khi van con néng va dich loc duge cd, thu duge san phém tho 5-[(3,5-
diclo-4-flophenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua duéi dang chit bot thd
mau be, chit bot nay duogc sit dung ¢ dang nguyén trang. 'H NMR (400 MHz,
axetonitril-ds) d ppm 3,96 (s, 3 H), 7,39 (d, J=2,0 Hz, 1 H), 7,71 - 7,77 (m, 3 H), 8,78
(br. s., 1 H). 3-metyl-3-oxetanamin (407,3mg, 4,68mmol) dugc thém vao san phim tho
5-[(3,5-diclo-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (601mg) trong
axetonitril (57mL) va dugc khudy qua dém. Nuéc duge thém vao dén khi su két tinh
bét ddu. Cac tinh thé mau tréng tao thanh dugc loc ra va duoc lam kho trong chin
khong & 50°C trong vong 4 gior. Hop chéat 75 dugc 1am tai két tinh ra khéi EtOAc sau
khi thém heptan. Cac tinh thé mau tring (346mg) dugc loc ra va dugce 1am kho trong
chan khong & 50°C qua ngay cudi tudn. '"H NMR (400 MHz, DMSO-ds) & ppm 1,54
(s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,35 (d, J=2,0
Hz, 1 H), 7,62 (d, J=1,8 Hz, 1 H), 7,95 (d, J=6,2 Hz, 2 H), 7,99 (s, 1 H), 10,27 (s, 1 H).
Phuong phép A: thoi gian lwu: 1,77 phut; m/z: 434,0 (M-H); khéi lugng chinh x4c:
435,0.

Hop chét 76: 4-(tert-butylsulfamoyl)-N-(3,5-diclo-4-flophenyl)-1-metyl-1H-pyrol-2--

carboxamit

N\\g@)k C[

tert-butylamin (450,6mg, 6,16mmol) dwgc thém vao san phim tho 5-[(3,5-
| diclo-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl  clorua (792mg) trong
axetonitril (75mL) va dwoc khudy 2 gior. Nudc duge thém vao dén khi su két tinh bt
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“d4u. Céc tinh thé mau tring dugc loc ra va duge 1am kho qua dém trong chén khong &
50°C, thu dugc hop chit 76 (517mg). 'H NMR (400 MHz, DMSO-ds) & ppm 1,17 (s, 9
H), 3,91 (s, 3 H), 7,14 (s, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,55 (d, J=1,5 Hz, 1 H), 7,95
(d, J=6,2 Hz, 2 H), 10,26 (s, 1 H). Phuong phap A: thoi gian luu: 1,99 phut m/z: 420,0

- (M-H); khéi luong chinh x4c: 421,0.

Hop chit 77: N-(4-clo-3-metylphenyl)- 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

DIPEA (0,471mL, 2,73mol) dugc thém vao dung dich dang dugc khudy chira
axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic (0,25¢,
0,000911mol) va CH3CN (SmL) trong mdi trudng khi N». 4-clo-3-metylanilin (0,142g,
Immol), ‘sau dé 1a HATU (364mg, 0,957mmol), dugc thém vao dung dich thu duoc.
Hdn hop phan tmg nay dugc khudy & nhiét do trong phong trorig 3 gid va dé yén trong
2 gid. San phdm nay duge loc ra, dugc ria bang CH3CN (5x), va dugc lam khd & 50°C
trong chan khéng, thu dugc hop chit 77 (190mg). 'H NMR (400 MHz, DMSO-ds) 6
ppm 1,55 (s, 3 H), 2,32 (s, 3 H), 3,92 (s, 3 H), 4,13 (d, J=6,2 Hz, 2 H), 4,60 (d, J=6,2
Hz, 2 H), 7,31 - 7,40 (m, 2 H), 7,54 - 6 7,62 (m'; 2 H), 7,73 (d, J=2,2 Hz, 1 H), 7,95 (s,
1 H), 10,08 (s, 1 H). Phuong phap A: thoi gian luu: 1,70 phat; m/z: 396,0 (M-H); khéi
lugng chinh xéc: 397,1.

Hop chéit 78: N-(3-clo-4-flophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-
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Axit 1-mety1-4-[(3-mety10xetan—3-yl)sulfamoyl]pyrol-Z-ca'rboxylic (250mg,
0,911mmol) va HATU (433mg, 1,14mmol) dugc hoa tan trong DMF (5mL) va dugc
khudy trong 10 phit. 3-clo-4-floanilin (265mg, 1,8mmol) va DIPEA (0,471mL,

pyrol-2-carboxamit

2,73mmol) dugc thém vao va hdn hop phan tmg nay duoc khudy qua dém & nhiét do
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trong phong. Céc chit d& bay hoi dugc loai bé dudi 4p sult giam va phan cin dugc
tinh ché trén silic oxit, sir dung gradien tir heptan dén EtOAc, thu dugc hop chit 78
dudi dang chat bot mau tring sau khi tdn min trong MeOH. Phuong phap B: thoi gian
- luu: 0,93 phat; m/z: 400,0 (M-H)"; khéi lugng chinh xéc: 401,1. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,54 (s, 3 H), 3,92 (s, 3 H), 4,13 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9
Hz, 2 H), 7,34 (d, J=2,0 Hz, 1 H), 7,40 (t, J=9,1 Hz, 1 H), 7,60 (d, J=1,8 Hz, 1 H), 7,66
(ddd, J=9,1, 4,3, 2,6 Hz, 1 H), 7,96 (br. s., 1 H), 8,01 (dd, J=6,9, 2,5 Hz, 1 H), 10,21 (s,
1 H).

Hop chit 79: N-[4-ﬂo-3-metyI-S-(triﬂometyl)phenyi]-1-metyl-4-[(3-rrietyloxeta_n-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit '

Hop chit 79 (1,9g) dugc didu ché theo cach twong ty nhu duge mé ta déi véi
hop chét 75, str dung 4-flo-3-metyl-5-(triflometyl)anilin thay cho 3,5-diclo-4-floanilin.

'H NMR (400 MHz, DMSO-ds) & ppm 1,55 (s, 3 H), 2,31 (d, J=2,0 Hz, 3 H),
3,92 (s, .3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,36 (d, J=2,0 Hz, 1 H),
7,60 (d, J=1,8 Hz, 1 H), 7,92 - 8,03 (m, 3 H), 10,25 (br. s, 1 H). Phuong phap B: thoi
gian luu: 1,04 phat; m/z: 448,1 (M-H); khéi lugng chinh xac: 449,1. K§ thuit phin
tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 192,0°C.

Hop chét 80: N-(4-flo-3,5-dimetylphenyl)-1-metyl-4-[(3-metyloxetan-3-yl)-
sulfamoyl]-1H-pyrol-2-carboxamit

Axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic (200mg,
0,73mmol) dugc hoa tan trong N,N-dimetylformamit (2mL). HATU (0,35g,

0,91mmol) dugc thém vao, sau d6 1a diisopropyletylamin (0,38mL, 2,19mmol). Hon
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hop thu dugc duoc khudy trong 30 phut & nhiét do trong phong. Sau d6, 4-flo-3,5-
dimetylanilin (0,2g, 1,46mmol) dugc thém vao. Hén hop thu duge duoc khuéy trong
24 gi¥r va tiép theo dugc rét 1én 10mL nuée d4. Hon hop ndy dugc chiét bing 2-Me-
THF (3 x 10mL). Céc chét hitu co két hop dugc rira bing nuéc mqéi, dugce lam kho
trén Na SO, dugc loc va duoc cd trong chin khong. Phan cin thu yduqc duoc tinh ché
bang k¥ thuat séc ky cot silicagel, sir dung gradien rira giai ttr; heptan dn EtOAc
(100:0 dén 0:100). Céc phan doan mong mubn duge cd trong chan khong va duge lam
kho trong 10 chan khong & 55°C trong 24 gi®, thu dugc hop chét 80 (130mg): Phuong.
phap B: thoi gian lru: 0,93 phut; m/z: 394,2 (M-H)'; khéi lugng ¢hinh x4c: 395,1. 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 1,55 (s, 3 H), 2,21 (d, J=1,8 Hz, 6 H), 3,91 (s, 3
H), 4,13 (d, J=5,7 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,31 (d, J=1,8 Hz, 1 H), 7,43 (d,
J=6,6 Hz, 2 H), 7,56 (d, J=1,8 Hz, 1 H), 7,94 (br. s., 1 H), 9,94 (br. s, 1 H).

Hop chét 81: N-(3-bromo-4-flophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

Hop chit 81 (129mg) dugc didu ché nhu dugc mé ta dbi véi hop chit 80, sir
dung 3-bromo-4-floanilin thay cho 4-flo-3,5-dimetylanilin. Phuwong phép B: thoi gian
lIvu: 0,93 phut; m/z: 444,1 (M-H); khdi luong chinh xac: 445,0. 'TH NMR (400 MHz,
DMSO-ds) 6 ppm 1,47 - 1,60 (m, 3 H), 3,83 - 3,99 (m, 3 H), 4,13 (d, J=6,4 Hz, 2 H),
4,60 (d, J=5,9 Hz, 2 H), 7,28 - 7,44 (m, 2 H), 7,59 (d, J=1,8 Hz, 1 H), 7,71 (ddd, J=9,0,
4.4,2,4Hz, 1H), 7,97 (br.s., 1 H), 8,13 (dd, J=6,5, 2,5 Hz, 1 H), 10,20 (br. s., 1 H).

Hop chit 82: 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-N-[3-metyl-5-(triflo-
metyl)phenyl]-1H-pyrol-2-carboxamit

(0]
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Hop chit 82 (167mg) dugc didu ché nhr dugc mé ta dbi voi hop chét 80, st
dung 3-metyl-5-triflometylanilin thay cho 4-flo-3,5-dimetylanilin. Phuong phip B:
thoi gian luu: 1,01 phat; m/z: 430,2 (M-H); khéi lugng chinh x4c: 431,1. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,55 (s, 3 H), 2,39 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,4
Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,26 (s, 1 H), 7,39 (d, J=2,0 Hz, 1 H), 7,60 (d, J=1,8
Hz, 1 H), 7,84 (s, 1 H), 7,90 - 8,08 (m, 2 H), 10,24 (br. s., 1 H).

Hop chét 83: N-(4-xyano-3-metylphenyl)-1-metyl-4-[(3-metyloxetan-3-ylsulfamoyl]-
1H-pyrol-2-carboxamit

Hop chat 83 (76mg) dugc diéu ché nhu dwoc mo ta dbi véi hop chit 80, sir
dung 4-amino-2-metyl-benzonitril thay cho 4¥ﬂo-3,5-dimetylanilin. Phuong phap B:
thoi gian luu: 0,81 phut; m/z 387,1 (M-H)"; khéi lugng ‘chinh x4ac: 388,1. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,48 - 1,59 (m, 3 H), 2,46 (s, 3 H), 3,87 - 3,98 (m, 3 H),
4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,40 (d, J=2,0 6 Hz, 1 H), 7,62 (d,
J=1,8 Hz, 1 H), 7,69 - 7,77 (m, 2 H), 7,86 (s, 1 H), 7,98 (br. s., 1 H), 10,32 (br. s., 1
H).

Hop chét 84: N-(4-clo-3-flophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-

pyrol-2-carboxamit

Axit 1Qmetyl-4-[(3-metyloxetan-‘3-yl)sulfamoyl]pyrol-Z-carboxylic (200mg,
0,729mmol) dugc hoa tan trong DMF (SmL) va trietylamin (O,405fnL, 2,92mmol) va
HATU (360mg, 0,95mmol) dugc thém vao. Sau 10 phut, 4-clo-3-floanilin (212mg,
1,46mmol) dugc thém vao. Hon hop phan tmg nay dugc khudy & nhiét do trong phong
trong 1 gio va duge 1am néng & 50°C trong 1 gidy. 4-clo-3-floanilin bd sung (424mg,
2,92mmol) duge thém vao hdn hgp phan tng nay. Hon hop phan tng nay dugc khudy
& 60°C trong 1 gid. Hon hop nay dugce rét vao nuéce (50mL) va duge loé. Chét két tua
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tao thanh duqc loc va chét rén dugc ria béng nuéc. Dich loc dugc luu trit trong 42 gio
va chét két tua tao thanh dugc loc va duoc ria béng nudc. Cac chit rin duge g0p lai
va dugc tinh ché tiép bing k¥ thuat sic ky cot silicagel (etyl axetat trong heptan tir 0
dén 100%), thu dwoc hop chit 84 dudi dang chét rin mau tring. Chét rén mau tring
dugc tdn min trong metanol (SmL), dugc loc va dugc 1am khd trong 10 chan khong qua
dém, thu dugc hop chét 84 (119mg) dudi dang chit bot mau tring. 'H NMR (400
MHz, DMSO-ds) 6 ppm 1,54 (s, 3 H), 3,92 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d,
J=5,9 Hz, 2 H), 7,36 (d, J=1,8 Hz, 1 H), 7,45 - 7,67 (m, 3 H), 7,68 - 8,56 (m, 2 H),
10,30 (br. s., 1 H). Phuong phéap B: thoi gian luu: 0,96 phut; m/z: 400,1 (M-H)"; khéi

lugng chinh xéc: 401,1.

Hop chét 85: N-(2,4-diflo-3-metylphenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

oF
0
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0 AN
2,4-diflo-3-metyl-anilin (0,306g, 2,14mol) dugc hoa tan trong axetonitril
(50mL, 0,957mol), axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic
(0,645g, 2,35mmol) va Et;N (0,891mL, 6,41mmol) dugc thém vao. HATU (0,975g, .
2,57mmol) dugc thém vao cung mdt lac. Hon hgp phan tmg nay dugc khudy & nhiét
do trong phong trong 1 gid. Sau d6, hdn hop phan ting ndy dwgc khudy & 40°C trong
80 git. Dung mdi dugc loai bo, nude (1 x 50mL) duge thém vao va hdn hop nay duge
rira bing nuéc mudi (1 x SmL) va duoc chibt bing EtOAc (2 x 50mL). Céac 16p hitu co
g0p lai dugc 1am kho bang Na;SO4 va dung méi dugce loai bo bing cach 1am bay hoi.
Hon hop san phim thd dugc tinh ché bing ky thuat sﬁc ky silicagel (EtOAc-heptan
0/100 dén 100/0). C4c phén doan mong mubn dugc gop lai va dugc 1am bay hoi. Chat
rin thu duoc duogc 1am két tinh bang cach 1am bay hoi dung dich axetonitril/H2O, chét
két tha duoc loc ra, dugc rira bang nuéc (2mL) va dugc 1am khdé & 50°C trong chéan
khong, thu dugc hop chét 85. Phuong phép A: thoi gian luu: 1,55 phut; m/z: 398,1 (M-
H)"; khéi lvong chinh x4c: 399,1. 'H NMR (360 MHz, DMSO-ds) & ppm 1,55 (s, 3 H),
2,18 (s, 3 H), 3,89 (s, 3 H), 4,13 (s, 2 H), 4,59 (s, 2 H), 7,07 (td, J=9,0, 1,8 Hz, 1 H),
7,28 - 7,39 (m, 2 H), 7,59 (d, J=1,8 Hz, 1 H), 8,00 (br. s., 1 H), 9,95 (br. s., 1 H).
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Hop chit 86: N-[4-ﬂo-3-(triﬂometoxy)pheny}]-1-metyl-4-[(3-mety10xetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit t
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Hop chét 86 (127mg) dugc didu ché theo cach trong ty nhu duge mod ta dbi voi
hop chit 80, st dung 4-flo-3-(triflometoxy)anilin thay cho 4-flo-3,5-dimetylanilin.
Phuong phép B, thoi gian Ivu: 1,01 pht; ni/z:- 450,2;‘ (M-H); khéi luong chinh xéc:
451,1. 'TH NMR (400 MHz, DMSO-d¢) & ppm 1,54 (E, 3 H), 3,92 (s, 3 H), 4,14 (4,
J=6,2 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,35 (d, J=2,0 Hz, 1 H), 7,45 - 7,53 (m, 1 H),
7,60 (d, J=1,8 Hz, 1 H), 7,68 - 7,77 (m, 1 H), 7,97 (s, 1 H), 7,99 - 8,07 (m, 1 H), 10,29
(br. s, 1 H).

Hop chét 87: N-(3-clo-5-xyanophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

Cl

Hop chit 87 dugc diu ché theo cach tuong ty nhw duge mé ta dbi véi hop chét
75, st dyng 3-amino-5-clobenzonitril thay cho 3,5-diclo-4-floanilin. Hén hgp phan
tmg nay dugc loc va cac chét rin duge rira bﬁng nude. Chit bot mau xam dugc hoa tan
- trong etyl axetat (300mL) va dugc rira bing dung dich nuéc HCI (1N, SOmL); dung |
dich nudc natri bicacbonat bdo hoa (30mL) va nuéc mudi, duge 1am khd (NazSO4) va
duqé 1am bay hoi dén khi khé va dugc 1am kho qua dém trong 10 chén khong & 50°C,
thu dugc hop chit 87 (867mg) dudi dang chét bot mau tréng. Phuong phap B: thoi
gian luu: 0,91 phut; m/z: 407,1 (M-H)"; khéi lugng chinh x4c: 408,1. 'H NMR (400
MHz, DMSO-ds) d ppm 1,54 (s, 3 H), 3,93 (s, 3 H), 4,14 (d, J=6,4 Hz, 2 H), 4,60 (d, .
J=5,9 Hz, 2 H), 7,38 (d, J=1,8 Hz, 1 H), 7,64 (d, J=1,5 Hz, 1 H), 7,74 (dd, J=2,0, 1,3
Hz, 1 H), 8,00 (s, 1 H), 8,10 - 8,13 (m, 1 H), 8,15 (t, J=2,0 Hz, 1 H), 10,42 (s, 1 H). Ky
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thuét phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyc (pic) &
209,4°C.

Hop chét 88: N-(4-flo-3-metylphenyl)-1,3,5-trimetyl-4-[(3-metyloxetan-
3-yDsulfamoyl]-1H-pyrol-2-carboxamit

H
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Etyl 1,3,5-trimetylpyrol-2-carboxylat (1000mg, 5,52mmol) dugc thém theo 5
phén vao axit closulfonic (SmL) & 0°C trong m6i trudng khi nito. Hdn hop phan tGng
nay duoc lam 4m dén nhiét 4o trong phong va dugc dé_ khudy qua dém. Hon hop phan
mg nay dugc thém tir tir vao nudc gitt lanh bang nude da (50mL), sau d6 dugc chiét
b%mg CH2Clz (3 x 50mL). Céc dich chiét hitu co gdp lai duge 1am khd (NazS04) va
dugc co, thu duge san phdm thd etyl 4-closulfonyl-1,3,5-trimetyl-pyrol-2-carboxylat

(510mg) duéi dang chit ddu mau nau, chit diu nay héa rén khi dé yén.

San phim tho etyl 4-closulfonyl-1,3,5-trimetyl-pyrol-2-carboxylat (500mg)
-dugc hoa tan trong axetonitril (50mL) va 3-metyl-3-oxetanamin (622,9mg, 7,15mmol)
duge thém vao. Hon hop phan mg nay dugc khudy & nhiét d trong phong trong 2
gio. Nuée (100mL) dugc thém vao va hdn hop nay dugce chiét bang CH.CL (3 x
50mL) va céc 16p hitu co gdp lai duge rira bang nuée mubdi, dugc 1am kho va dugc
1am bay hoi @ thu dugc chét diu dinh mau nau. Chét diu nay dugc tinh ché bing k§
thuét séc ky cdt silicagel (etyl axetat trong heptan tir 0 dén 100%), thu duqc etyl 1,3,5-
trimetyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylat (100mg) duéi dang chit
rin mau tring. Phuong phép B: thoi gian luu: 0,83 phut; m/z: 329,1 (M-H); khéi
lwong chinh xac: 330,1. Etyl 1,3,5-trimetyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-
carboxylat d&qc hoa tan trong etanol (10mL) va NaOH (1M trong H>0, 0,61mL) duogc
‘thém vao. Dung dich thu dugc dugc khudy & nhiét do trong phong trong 42 git. Hon
hop phan tng nay duge khudy & 70°C trong 20 gid. NaOH (IM trong H>0, 0,61mL)
dugc thém vao hdn hgp phan ting, hdn hgp nay dugc khudy & 80°C trong 64 gid. Hon
hop phan tmg nay dugc dé dat dén nhiét d6 trong phong. Trietylamin hydroclorua
(222mg, 1,6 1mmol) dugc thém vao, hén hgp phan ting ndy dugc 1am bay hoi dén khi
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khd va dugc 1am bay hoi ddng thoi véi toluen (2 x 20mL) dé thu duoc phén cin, phan
- c3n ndy dugc st dung & dang nguyén trang. Phin cin thu dugc dugc hoa tan trong
DMF (SmL). Trietylamin (0,23mL, 1,654mmol) va HATU (150,9mg, 0,397mrﬁol)
dugc thém vao va hdn hgp phan ting nay dugc khudy & nhiét do trong phong trong 10
phut. 4-flo-3-metylanilin (124mg, 0,99mmol) dugc thém vao hdn hop phan tmng, hdn
hop nay dugc khudy & nhiét d6 trong phong trong 42 git. Hén hop phan tng nay dugc
- 16t vao nudce. Chét két tha mau nau dam duoc loc va dugce rira bﬁng nudc. Dich loc.
dugc chiét bing Me-THF (2 x 20mL) va EtOAc (2 x 30mL). Céc 16p hitu co gdp lai
duge rira bang nude mudi, duge gop véi chit két tha mau nau dam, dugc lam kho
(N22804) va dugc 1am bay hoi. Phén cgn thu dugc duge tinh ché bing k§ thuat sic ky
cdt silicagel (etyl axetat trong heptan tir 0 @én 100% va metanol trong CH,Cl, tir 0 dén
2%) dé thu dwoc hop chét 88 (17,2mg) dudi dang chit bot. '"H NMR (400 MHz,
DMSO-ds) & ppm 1,49 (s, 3 H), 2,23 (d, J=1,8 Hz, 3 H), 2,28 (s, 3 H), 2,43 (s, 3 H),
3,56‘(5, 3 H), 4,12 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,10 (t, J=9,2 Hz, 1 H),
7,46 - 7,54 (m, 1 H), 7,61 (dd, J=7,0, 2,2 Hz, 1 H), 7,78 (br. s, 1 H), 10,09 (s, 1 H).
Phuong phép B: thoi gian lvu: 0,90 phut; m/z: 408,2 (M-H)'; khdi lwong chinh x4c:
409,1.

Hop chit 89: N-(4-ﬂo-3-mety1phenyl)-1,5.-dimetyl-4-[(3-metyloxétan—3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

Etyl 1,5-dimetyl-1H-pyrol-2-carboxylat (2,5g, 14,95mmol) dugc thém theo
timg giot vao axit closulfonic (10mL) & 0°C trong mdi trudng khi nito. Hn hgp phan
mg nay duoc 1am 4m dén nhiét do trong phong va dugc dé khudy qua dém. Hdn hop
phan tng ndy dugc thém tr tir vao nudc giit lanh bing nudce da, sau d6 dugc chiét
bang CH,Cl,. Céc dich chiét hitu co g0p lai duogc 1am kho (Na2SOs) va duoc cd, thu
duoc san phim tho etyl 4-closulfonyl-1,5-dimetyl-pyrol-2-carboxylat (2,9g) duéi dang
chit bot mau tim nhat. '"H NMR (400 MHz, axetonitril-ds;) 6 ppm 1,32 (t, J=7,0 Hz, 3
H), 2,54 (s, 3 H), 3,86 (s, 3 H), 4,28 (q, J=7,2 Hz, 2 H), 7,30 (s, 1 H). Séan pham tho
etyl 4-closulfonyi-1,5-dimetyl-pyrol-2-carboxyl_at (1500mg, 5,65mmol) duge hoa tan
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trong axetonitril (15mL). Bazo Hunig (2,4mL, 14,1mmol) va 3-metyl-3-oxetanamin
(639mg, 7,33mmol) dugc thém vao hdn hop phén tng ndy. Hén hop phan ung nay
dugc khudy & nhiét do trong phong trong 42 gid. Nude duge thém vao va hdn hop nay
duoc chiét bang CHaCl (2 x 50mL) va EtOAc (2 x 50mL). Céc 16p hitu co gop lai
duge 1am kho (Na2SOs) va dugc 1am bay hoi dén khi kho. San phim tho etyl 1,5-
dimetyl-4-[(3-metyloXetan—3-yl)sulfamoyl]pyrol-2-carboXylat (1,8g) thu dugc duoc sir
dung & dang nguyén trang. Phuong phép B: thoi gian luu: 0,77 phit; m/z: 315,1 (M-
H); khéi luqrig chinh x4c: 316,1. San phim thé etyl 1,5-dimetyl-4-[(3-metyloxetan-3-
yDsulfamoyl]pyrol-2-carboxylat (1800mg, 5,689mmol) dugc hoa tan trong metanol
(8mL), LiOH (720mg, 30,1mmol) trong nuéc (2mL) duge thém vao va hdn hop phan
mg nay dugc lam néng & 50°C trong 2 gid. Hon hop phan tmg nay dugc 1am bay hoi
dén khi kho va dugc 1am bay hoi ddng thdi véi toluen (2 x S0mL) d thu duge chét bot
mau be. Mot nira ciia chét bot thu duge & trén dugc hoa tan trong DMF (10mL).
Trietylamin hydroclorua (2349mg, 17,1lmmol), trietylamin (1,19mL) va HATU
(1298mg, 3,41mmol) duge thém vao va hén hgp phan tmg nay duoc khudy & nhiét d6
trong phong trong 10 phut. 4-flo-3-metylanilin (712mg, 5,688mmol) dugc thém vao
hén hop phan tmg, hdn hgp nay dugc khudy & nhiét do trong ph()ng trong 3 gio. Hon
hop phén Gng ndy dugce rét vao nude va céc chét ran duge loc va duge rira bing nuéce
dé thu dugc chit rén mau be, chét rin ndy dugc tinh ché bang k§ thuat sic ky cot
silicagel (etylaxetat trong heptan tir 0 dén 100%) dé thu dugc hop chit 89 dusi dang
chét bot mau tréng. Phuong phap B: thdi gian luu: 0,92 phat; m/z: 394,1 (M-H)'; khéi
lugng chinh x4ac: 395,1.

'H NMR (400 MHz, DMSO-ds) § ppm 1,50 (s, 3 H), 2,22 (d, J=1,6 Hz, 3 H),
2,43 (s, 3 H), 3,83 (s, 3 H), 4,11 (d, J=6,5 Hz, 2 H), 4,59 (d, J=6,1 Hz, 2 H), 6 7,08 (t,
J=9,3 Hz, 1 H), 7,29 (s, 1 H), 7,49 - 7,54 (m, 1 H), 7,63 (dd, J=7,3, 2,4 Hz, 1 H), 7,92
(s, 1 H), 9,94 (s, 1 H). K§ thuat phén tich nhiét lugng quét vi sai:.u‘r 30 dén 300°C.6
10°C/phtt: dinh cyc (pic) & 186,6°C.
Hop chét 90: N-(4-flo-3-metylphenyl)-1,3-dimetyl-4-[(3-metyloxetan-3-yl)-
sulfamoyl] -1H-pyrol-2-carboxamit |
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Etyl 1,3-dimetylpyrol-2-carboxylat (1,3g, 7,78mmol) dugc thém theo ting giot
vao axit closulfonic (5,2mL) & 0°C trong mdi trudng khi nito. Hon hop phan tng nay
dugc 1am 4m dén nhiét do trong phong va duge dé khudy 1,5 gio. Hén hop phan tng
nay dugc thém tir tr vao nudc giit lanh bing nudc d4, sau d6 duge chiét bing CH,Cl.
Céc dich chiét hitu co gdp lai duge 1am kho (N22S04) va duge ¢b thanh san phim thé
etyl 4-closulfonyl-1,3-dimetyl-pyrol-2-carboxylat (1300mg) duéi dang chit diu mau
nAu. San phim tho etyl 4-closulfonyl-1,3-dimetyl-pyrol-2-carboxylat (1,3g, 4,89mmol)
dugc hoa tan trong axetonitril (SmL) va 3-metyl-3-oxetanamin (852mg, 9,79mmol)
dugc thém vao, sau d6 1a bazo Hunig (2,11mL, 12,23mmol). Hdn hgp phan tmg nay
dugc khudy & nhiét d6 trong phong trong 1 gid. Hon hop phéan tmg nay dugc loc. Cac
- chét rén dugc rira bang CH2Clz va dugc loai bé. Dich loc dugc 1am bay hoi va phin
cin dugc tinh ché bang k¥ thuat sic ky cot silicagel etyl axefat trong heptan tir 0 dén
100%, thu duoc etyl 1,3-dimetyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylat
(302mg) duéi dang chit ddu dinh. Phuong phép B: thoi gian luu: 0,79 phat; m/z: 315,1
(M-H); khdi luong chinh xac: 316,1. Etyl 1,3-dimetyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxylat (302mg, 0,955mmol) dugc hoa tan trong THF
(40mL) va LiOH (114,3mg, 4,77mmol) trong nuéc (10mL) duge thém vao. Hn hop
phz’in tmg nay dugc khudy & nhiét d6 trong phong. Metanol (20mL) dugc thém vio hdn
hop phan tng ndy. Hon hgp phan tng nay dugc khudy & nhiét do trong phong qua
dém. LiOH bd sung (5 dwong luong) trong nudc duge thém vao va hdn hop phan ng
nay dugc lam néng & 60°C trong 42 gidr. Hon hop phan tng nay dugc lam bay hoi dén
khi khé va dugc 1am bay hoi ddng thoi véi toluen (2 x SOmL); Phén cin dudc st dung
& dang nguyén trang trong budc tiép theo. Phin cin thu duge dugce hoa tan trong DMF
(10mL). Trietylamin hydroclorua (1575mg, 11,4mmol), trietylamin (0,663mL,
4,7mmol) va HATU (435mg, 1,15mmol) dugc thém vao va hén hop phan tng nay
duoc khuéy & nhiét d9 trong phong trong 10 | phut. 4-ﬂo—3-metylahilin (239mg,
1,91mmol) dugc thém vao hdn hop phan tng, hén hop ndy dugc khudy & nhigt do
trong phong trong 2 git. Hon hop phan tng nay dugc khudy & 50°C trong 2 gid. Nudc
dugc thém vao hdn hop phéan tmg nay va hdn hop nay dugc chiét bang 2-metyl THF.
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Céc 16p hitu co gdp lai dugc rira bing nuéc mudi, duge 1am khoé (Na2SOs) va duoc
Jam bay hoi @€ thu dugc chét ddu mau nau. Chét diu nay duoc tinh ché bing k¥ thuét
sic ky cot silicagel (etylaxetat trong heptan tir 0 dén 100%) dé thu duoc chit diu dinh
mau nau nhat. Hop chét 90 dugc tinh ché bing k§ thuat LC didu ché (Hypersyl Cis
BDS-3um, 100 x 4,6mm, pha dong: NH4HCO3 0,2% trong nudc, metanoi). Céc phéan
doan mong mubn dugc g0p lai va duge 1am bay hoi dén khi kho, duge hoa tan trong
metanol va dugc 1am bay hoi dén khi kho. Sau khi lam kho trong chan khong, hop chit
90 dugc thu nhan duéi dang chit bot mau tring. '"H NMR (400 MHz, DMSO-d¢) 3
ppm 1,53 (s, 3 H), 2,23 (d, J=1,6 Hz, 3 H), 2,31 (s, 3 H), 3,70 (s, 3 H), 4,11 (d, J=6,5
Hz, 2 H), 4,61 (d, J=5,7 Hz, 2 H), 6 7,11 (t, J=9,3 Hz, 1 H), 7,44 (s, 1 H), 7,47 - 7,53
(m, 1 H), 7,62 (dd, J=6,9, 2,4 Hz, 1 H), 7,88 (br. s., 1 H), 10,09 (s, 1 H). Phuong phap
B: thoi gian luu: 0,88 phut; m/z: 394,2 (M-H); khdi lugng chinh xac: 395,1. K§ thuét
phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cuc (pic) &
160,5°C.

Hop chét 97: N-(4-flo-3-metylphenyl)-1-metyl-4-{[(1R)-1-metyl-2-(metyl-
sulfonyl)etyl]sulfamoyl}-1H-pyrol-2-carboxamit

5-[(4-flo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,269g,
0,813mmol) dwgc khudy trong axetonitril (50mL). EtsN (0,339mL, 2,44mmol) va
(2R)-1-metylsulfonylpropan-2-amin (0,123g, 0,895mmol) dugc thém vao trong moi
trudng khi N2 & nhiét d§ trong phong. Hon hop phan tmg nay dwoc khudy trong 22 gio
va tiép theo duge cb. Hop chit duoc 1am két tia ra khéi CHCly/MeOH (4mL, 3:1).
Chét két tiia dugc loc ra, duge rira bing CH2Cl, (2 x 3mL) va duge 1am khé trong chan
khdéng & 50°C, thu dugc hop chit 97 (123mg). Phuong phap A: thoi gian luu: 1,47
phut; m/z: 430,1 (M-H); khéi luong chinh xac: 43 L1 'H NMR (400 MHz, DMSO-ds,
80°C) & ppm 1,20 (d, J=6,6 Hz, 3 H), 2,22 (d, J=1,8 Hz, 3 H), 2,94 (s, 3 H), 3,10 - 3,17
(m, 1 H), 3,27 - 3,34 (m, 1 H), 3,71 - 3,81 (m, 1 H), 3,92 (s, 3 H), 7,04 (t, J=9,2 Hz, 1
H), 7,30 (d, J=1,8 Hz, 2 H), 7,46 - 7,52 (m, 2 H), 7,59 (dd, J=7,3, 2,6 Hz, 1 H), 9,80
(br. s., 1 H).
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Hop chit 98: 4-(tert-butylsulfamoyl)-N-[4-flo-3-(triflometoxy)phenyl]-1-metyl-1H-
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4-flo-3-(triflometoxy)anilin (991mg, 5,08mmol) d& dugc hoa tan trong toluen

pyrol-2-carboxamit

(10mL) dugc thém vao 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (1,23g,
5,079mmo) trong toluen (65mL) & diém hdi luu va duge dun hdi luu 2 gi@. Hdn hop
phan tmg nay dugc loc khi van con néng va dugc o, thu dugc san phim tho 5-[[4-flo-
3-(triflometoxy)phenyl]carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua duéi dang chét
b6t mau be, chit bot nay dugce sir dung & dang nguyén trang. 'H NMR (400 MHz,
axetonitril-ds) & ppm 3,97 (s, 3 H), 7,27 - 7,35 (m, 1 H), 7,38 (d, J=2,0 Hz, 1 H), 7,57
(ddd, J=9,0, 4,0, 2,6 Hz, 1 H), 7,73 (d, J=1,5 Hz, 1 H), 7,87 - 7,94 (m, 1 H), 8,79 (br.
s., 1 H). Tert-butylamin (342,7mg, 4,69mmol) dugc thém vao san phdm thd 5-[[4-flo-
3-(triflometoxy)phenyl]carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (626mg) trong
axetonitril (52mL) va dugc khudy 2 gio. Nudc duoc thém vao dén khi su két tinh bét
du. Cac tinh thé mau tring dugc loc ra va dugc 1am khé trong chén khong & 50°C
trong vong 4 gio. Phuong phap A: thoi gian lwu: 1,90 phit; m/z: 436,1 (M-H)"; khéi
lwong chinh x4c: 437,1. '"H NMR (400 MHz, DMSO-d¢) & ppm 1,17 (s, 9 H), 3,91 (s, 3
H), 7,12 (s, 1 H), 7,33 (d, J=1,8 Hz, 1 H), 7,48 (s, 1 H), 7,54 (d, J=1,5 Hz, 1 H), 7,69 -
7,77 (m, 1 H), 7,98 - 8,07 (m, 1 H), 10,28 (s, 1 H).

Hop chét 99: N-(2,4-diﬂo-3-metylphenyl)—1-mefyl-4-[(1-metyletyl)sulfamoyl]-lH-

pyrol-2-carboxamit

Axit 4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (0,426g, 1,73mol)
duogc hoa tan trong axetonitril (40mL). EtsN (0,962mL, 6,92mmol) va 2,4-diflo-3-
metyl-anilin (0,342g, 1,9mmol) dugc thém vao. HATU (0,789g, 2,08mmol) dugc
thém vao tiép cing mét lc. Hon hop phan Gng ndy dugc khudy & nhiét do trong

phong trong 1 gid. Sau d6, dung dich nay dugc khudy & 50°C trong 80 gir. Dung dich
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nay duge dé& ngudi va nude (2 x 50mL) va nudc mubi (5mL) dugc thém vao. Dung
dich niy dugc chiét bang EtOAc (2 x 100mL) va dugc lam khd bing NazSOs. Dung
mdi dugc 1am bay hoi, dé lai chit ddu mau vang, chit du nay dugc tinh ché bang k¥
thuat sic ky silicagel (EtOAc-heptan 0/100 dén 100/0). Chét rin thu dugc dugc hoa
tan trong 2-propanol dang so6i (1,5mL) va nuéc dugc thém theo timg giot vao (1,5mL)
trong khi vin dang dun sdi. Dung dich nay dugc dé nguoi. Sau 90 phut, chit két tua
mau tring dugc loc. ra, duoc rira bang 2-propanol/nude (2 x ImL) va duqc‘ lam kho &
50°C trong chan khong, thu dugc hop chit 99 dudi dang céac tinh thé mau trz"mg.
Phuong phép A: thoi gian lwu: 1,72 phit; m/z: 370,0 (M-H); khéi lwong chinh xac:
371,1. 'TH NMR (400 MHz, DMSO-ds, 80°C) & ppm 1,06 (d, J=6,4 Hz, 6 H), 2,18 (t,
J=1,9 Hz, 3 H), 3,33 (dt, J=13,0, 6,6 Hz, 1 H), 3,89 (s, 3 H), 6,85 (br. s., 1 H), 7,00 (td,
J=8,9, 1,8 Hz, 1 H), 7,25 (s, 1 H), 7,37 (m, J=8,8, 8.8, 6,2 Hz, 1 H), 7,43 (d, J=1,8 Hz,
1 H), 9,62 (br. s., 1 H).

Térig hop axit 1-metyl-4-[[(15)-2,2,2-triﬂ0- 1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic

Metyl 4-closulfonyl-1-metyl-pyrol-2-carboxylat (5g, 21,04mmol). dugc hoa tan
trong axetonitril (50mL). Diisopropyletylamin (9,06mL, 52,6mmol), sau d6 1a (S)-
1,1,1-triflo-2-propylamin (3,57g, 31,6mmol), dugc thém vao dung dich ndy va hén
hop thu duge duge dun hdi luu qua dém. Sau d6, hdn hop nay dugc 1am ngudi dén
nhiét d6 trong phong va dugc cd trong chan khéng. Phéan cin thu dwgc duge hoa tan
 trong diclometan (250mL) va dugc rira bing HCI (2 x 150mL). Céc chét hitu co duge
1am khé trén natri sulphat, dugc loc va dugc c6 trong chan khong, thu dugc san phém
thd metyl 1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(6,6g), san phdm ndy dugc st dung & dang nguyén trang. Metyl 1-metyl-4-[[(LS)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (6,6g, 19,7mmol) dugc hoa tan
trong tetrahydrofuran (56mL). Lithi hydroxit (1,655g, 69,Immol) trong nuéc cét
(7,5mL), sau d6 1a metanol (3mL), dugc thém vao hdn hop ‘ne‘ly. Hén hop thu duoc
duoc khudy qua dém. H3n hop nay dugc c¢6 dén khi chi con lai nu6e va nude cit bd
sung (15mL) dugc thém vao. Hon hop niy duge trung hoa bing axit clohydric (1M,
dung dich nuéc). Hon hop thu duge duge chiét bang 2-metyltetrahydrofuran (3 x
20mL). Céc dich chiét gop lai dugc 1am kho trén natri sulphat, dugc loc va dugc cd
trong chdn khong, thu dugc axit 1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylic (5,34g).
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~ Hop chét 100 dén 105 dugc diéu ché theo cach trong tu nhu dugc md ta dbi véi
hop chét 80, sir dung axit 1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-
carboxylic thay cho axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic
va anilin twong tmg thay cho 4-flo-3,5-dimetylanilin. Sau khi thém anilin, hdn hop nay

dugc khudy & 50°C trong 6 gid thay cho 24 gid & nhiét do trong phong. -

Hop chit 100: N-(3 -bromo-4,5-diflophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

F F Y o i /©:F
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Hop chét thd 100 duge tinh ché bing ky thuat sic ky silicagel heptan-EtOAc
100/0 dén 0/100. San phim ndy dugc lam két tinh ra khéi -diisopropylete
(15mL)/iPrOH (3,5mL). San phdm nay dugc loc ra, duoc ria bang diisopropylete (3x),
va duge 1am khd & 50°C trong chan khong, thu dugc hop chét 100 (251mg). Phuong
phap A: thoi gian luu: 1,98 phut; m/z: 489,8 (M-H); khdi lugng chinh x4c: 491,0. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,08 (d, J=6,8 Hz, 3 H), 3,84 - 4,00 (m, 4 H), 7,36
(d, J=2,0 Hz, 1 H), 7,66 (d, J=1,8 Hz, 1 H), 7,80 - 7,93 (m, 2 H), 8,20 (br. s., 1 H),
10,31 (br. s., 1 H), ’F NMR (377 MHz, DMSO-ds) § ppm -138,51 - -138,34 (m, 1 F),
-133,99 - -133,81 (m, 1 F), -76,07 (d, J=7,9 Hz, 3 F). K§ thuét phan fich nhiét lugng
quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cyc (pic) & 199,0°C.

Hop chét 101: N-(3-bromo-4-flophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit thd 101 dugc khudy trong CH,Cl, (SmL), duoc loc ra va dwoc rira

bang CH>Cl» (1x). San phdm nay (0,289 g) duoc 1am két tinh ra khéi iPrOH-H,0 3/1

(6mL), dugc loc ra, duge rira b%mg iPrOH-H,0 3/1 (3x) va dugc lam kho & 50°C trong
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chéan khéng, thu dugc hgp chit 101 (70mg). Phuong phap B: thoi gian luu: 1,07 phut;
m/z: 470,0 (M-H); khdi lugng chinh x4c: 471,0. '"H NMR (400 MHz, DMSO-ds) 6
ppm 1,08 (d, J=7,0 Hz, 3 H), 3,88 - 3,96 (m, 4 H), 7,33 - 7,41 (m, 2 H), 7,63 (d, J=1,5
Hz, 1 H), 7,71 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 8,11 - 8,28 (m, 2 H), 10,21 (s, 1 H).

Hop chét 102: N-(3-xyano-4-flophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét thd 102 duge khudy trong CH>Cly (SmL), dugc loc ra va dugce rira
bing CHzCl» (2x). San phém nay dugc lam két tinh ra khéi iPrOH (12,5mL) + Hz0
(2,5mL), dugc loc ra, dugc rira bing iPrOH-H20 4/1 (2x) va iPrOH va dugc lam kho &
50°C trong chan khong, thu duge hop chit 102 (93mg). Phuong phéap B: thoi gian luu:
0,97 phut; m/z: 417,1 (M-H); khéi lugng chinh xac: 418,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,07 (d, J=7,0 Hz, 3 H), 3,84 - 3,99 (m, 4 H), 7,36 (d, J=2,0 Hz, 1
H), 7,53 (t, J=9,1 Hz, 1 H), 7,64 (br.‘ s., 1 H), 7‘,97 - 8,04 (m, 1 H), 8,22 (dd+br. s.,
J=5,7,2,6 Hz, 2 H), 10,38 (br. 5., 1 H). '

Quy trinh thay thé dé tdng hop hop chét 102

Metyl 1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(5g, 15,9mmol) dugc hoa tan trong tetrahydrofuran khd (50mL) trong méi trudng nito
bao phtl. 5-amino-2-flobenzonitril (2,82g, 20,68mmol) duge thém vao va hén hop ndy
dugc 1am mét trong bé nude d4 trong khi khudy trong nito. Lithi bis(trimetylsilyl)amit
(IM trong toluen, 47,73mL, 47,73mmol) dugc thém theo tirg giot vao trong khoang
thoi gian 13 10 phit. Hdn hop thu duge duge khudy trong 1 gidr trong khi tiép tuc 1am

mat.

2 duong lugng lithi bis(trimetylsilyl)amit b sung (1M trong toluen, 31,82mL,
| 31,82mmol) dugc thém theo tirng giot vao trong khoang thoi gian 1a 10 phut. Hdn hop
thu duogc duoc khudy trong 1 gior trong khi tiép tuc 1am mat. Mot dwong luong lithi
bis(trimetylsilyl)amit bd sung (1M trong toluen, 15,9mL, 15,9mmol) dugc thém theo
tl‘rhg giot vao trong khoang thoi gian 1a 5 phut. Tiép theo, hdn hop nay dugc 1am dimng
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b%mg amoni clorua bdo hoa (150mL/dung dich nuéc) va hdn hop thu duge duge chiét
~ béng EtOAc (3 x 150mL). Céc dich chiét gop lai dugc rira bing nuée mudi (200mL),
dugc lam kho trén NaxSOs, dugc loc va dugc ¢d trong chan khéngl. Phén c3n thu duoc
dugc hoa tan trong diclometan (10mL) va dung dich nay dugc nap miéng silic oxit kho
(330g). Hon hop ndy dugc tinh ché bing k¥ thuat sic ky cot, st dung gradien rira giai
tir heptan dén EtOAc (100:0 dén 0:100). Céc phan doan mong muén dugc thu lai va
dugc co trong chan khong, thu duge chit bot mau hoi do. Chét bdt nay dugc lam tai
két tinh ra khoi MeOH/nuéGc. Céc tinh thé thu dugc duogc thu le_ﬁ trén mang loc, duogc
rira bing nude va diisopropylete va dugc lam kho trong 16 chan khong & 55°C trong
24 gid, thu duge hop chét 102 (3,92¢g) dudi dang chit bot mau tréng sang. [aX%= +2,7°
(¢ 0,96% trong lugng/thé tich, MeOH). [ali= +21,8° (c 0,37% trong luong/thé tich,
DMF). K¥ thuét phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh
cuc (pic) ¢ 213,4°C. K§ thuét phéan tich SFC: AD-H 250mm x 4,6mm, luu lugng:
SmL/phut, pha dong: 10-55% MeOH (chura 0,2% iPrNH>) & ty 1€ 14,5%, gidm xuéng
50% va gitt trong 2,55 phut & ty 1¢ 50%, nhiét d9: 40°C: hop chét 102 (thoét ra dau
tién), khong chira lugng c6 thé phat hién dwoc clia hop chit 157 (thoat ra thi hai). 'H
NMR (600 MHz, DMSO-ds) & ppm 1,08 (d, J=7,0 Hz, 3 H), 3,88 - 3,97 (m, 1 H), 3,93
(s, 3 H), 7,37 (d, J1,9 Hz, 1 H), 7,53 (t, /9,2 Hz, 1 H), 7,67 (d, /~=1,9 Hz, 1 H), 8,01
(ddd, J=9,2, 4,8, 2,7 Hz, 1 H), 8,19 (br. s., 1 H), 8,22 (dd, J=5,8, 2,7 Hz, 1 H), 10,39
(br. s., 1 H).

Hop chét 103: N-(3-clo-4,5-diflophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl] sulfambyl }-1 H-pyrol-2-carb oxamit ’ '
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Hop chét thd 103 dugc tan min tir CH>Cl, dang hdi luu (10mL). Huyén phi nay
dugc lam ngudi dén nhiét do trong phong, cic chit rin duoc loc va duge ria bing
CHCl, (2mL), thu dugc hop chét 103 (308mg) dudi dang chét rin mau tring sau khi
lam khd trong chén khong ¢ 50°C. Phuong phép B: thoi gian luu: 1,13 phit; m/z:
444.0 (M-H)’; khéi luong chinh xac: 445,0. 'H NMR (400 MHz, DMSO-ds) & ppm
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1,08 (d, J=6,8 Hz, 3 H), 3,85 - 3,98 (m, 4 H), 7,36 (d, J=1,5 Hz, 1 H), 7,65 (d, I=1,3
Hz, 1 H), 7,75 - 7,87 (m, 2 H), 8,19 (br. s, 1 H), 10,33 (br. s., | H).

Hop chét 104:  N-(3,4-diflo-5-metylphenyl)-1-metyl-4-{[(1S5)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét thd 104 dugc tan min tir CH>Cl, dang hdi lwu (10mL). Huyén phu nay

=z

dugce 1am ngudi dén nhiét do trong phong, cic chit rin dugc loc va duge rira bﬁng
CH,Cl, (2mL), thu duge hop chét 104 (481mg) duéi dang chit rén mau tréng sau khi
1am kho trong chén khong & 50°C. Phuong phép B: thoi gian lwu: 1,08 phit; m/z:
424,0 (M-H); khéi lwgng chinh xac: 425,1. 'H NMR (400 MHz, DMSO-ds) & ppm
1,07 (d, J=7,0 Hz, 3 H), 2,28 (d, J=2,0 Hz, 3 H), 3,86 - 3,98 (m, 4 H), 7,34 (d, J=2,0
Hz, 1 H), 7,38 - 7,44 (m, 1 H), 7,62 (d, J=1,3 Hz, 1 H), 7,66 (ddd, J=12,9, 7,1, 2,4 Hz,
1 H), 8,16 (br. 5., 1 H), 10,15 (s, 1 H).

Hop chét 105: N-(3-clo-4-flophenyl)-1-metyl-4-{[(15)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit thd 105 dugce tan min tir CH>Cl, dang hdi luu (10mL). Huyén phi nay
dwoc 1am ngudi dén nhiét d6 trong phong, cc chét rin dugc loc va dugc rira bing
CH,Cl, (2mL). Chét rin thu duoc dugc tAn min vé6i axetonitril 4m, hén hop riéy dugc
lérh ngudi dén nhiét d6 trong phong. Céac chét ran duoc loc va nude (3mL) duge thém
vao dich loc thu duge dé thu dugc chit rin mau tring, chét rin nay dugc loc va duge
rira bing nu6ce, thu duge hop chit 105 dudi dang chat bot mau tring. Phuong phap B:
thoi gian luu: 1,08 phat; m/z: 426,0 (M-H); khéi lugng chinh xac: 427,0. 'H NMR
(400 MHz, DMSO-d¢) 8 ppm 1,08 (d, J=7,0 Hz, 3 H), 3,87 - 3,98 (m, 4 H), 7,35 (d,
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J=2,0 Hz, 1 H), 7,40 (t, =9,1 Hz, 1 H), 7,60 - 7,70 (m, 2 H), 8,01 (dd, J=6,9, 2,5 Hz, 1
H), 8,16 (br. s., 1 H), 10,23 (s, 1 H).

Hop chit 94: 3-flo-N-(4-flo-3-metylphenyl)-1-metyl-4-[(3-metyloxetan-
3-yl)sulfamoyl]-1H-pyrol-2-carboxamit |

Dung dich chira EtzN (0,179mL, 1,29mmol) trong DMF (1,9mL) dugc thém
vao axit 3-’ﬂoé1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-c‘arboxylic (125mg,
0,428mmol), HATU (204mg, 0,535mmol), 4-flo-3-metylanilin (107mg, 0,857mmol) -
va duqc khudy qua dém. Dung dich ndy dugc thuc hién k¥ thuat sic ky cot, str dung
gradien tir 10 dén 100% EtOAc trong heptan. C4c phan doan san phdm duoc g0op lai va
dugc cd. Hop chit 94 (78mg) dwgc thu nhan dudi dang chit bot mau triing sau khi lam
kho trong chan kh(“)ng & 50°C. Phuong phap A: thodi gian luu: 1,66 phﬁt; m/z: 397,9
(M-H)’; khéi lugng chinh xéc: 399,1. 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,56 (s, 3
H), 2,23 (d, J=1,5 Hz, 3 H), 3,79 (s, 3 H), 4,17 (d, J=6,4 Hz, 2 H), 4,65 (d, J=6,2 Hz, 2
H), 7,10 (t, J=9,2 Hz, 1 H), 7,43 - 7,51 (m, 2 H), 7,59 (dd, J=7,0, 2,4 Hz, 1 H), 8,28 (s,
1 H), 10,01 (s, 1 H).

| Hop chit  106: N-(3-bromo-4-flophenyl)-3-flo-1-metyl-4-[ (3-metyloxetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chat 106 (131mg) duoc didu ché theo cach twong tu nhur dwgc mé ta dbi
v6i hop chit 94, sitr dung 3-bromo-4-floanilin thay cho 4-flo-3-metylanilin. Phuong
phép A: thoi gian luu: 1,73 phat; m/z: 463,8 (M-H)'; khdi lwong chinh x4c: 465,0. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,56 (s, 3 H), 3,80 (s, 3 H), 4,17 (d, J=6,4 Hz, 2

" H), 4,64 (d, J=5,9 Hz, 2 H), 7,37 (t, J=8,8 Hz, 1 H), 7,51 (d, J=4,4 Hz, 1 H), 7,64 (ddd,
1=9,0, 4,4, 2,6 Hz, 1 H), 8,08 (dd, I=6,4, 2,6 Hz, 1 H), 8,30 (s, 1 H), 10,20 (s, 1 H).
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Hop chit 107: N-[3-(Diflometyl)-4-flophenyl]-3-flo-1-metyl-4-[ (3-metyloxetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit

/3@//

Hop chit 107 (149mg) duoc didu ché theo cach twong tw nhu duge mé ta dbi
v6i hop chit 94, sir dung 3-(diflometyl)-4-flo-anilin thay cho 4-flo-3-metylanilin.
Phuong phap A: thoi gian luu: 1,63 phit; m/z: 334,0 (M-H); khéi luong chinh x4c:
435,1. 'H NMR (400 MHz, DMSO-ds) 8.ppm 1,56 (s, 3 ‘H)', 3,80 (s, 3 H), 4,18 (d,
J=6,6 Hz, 2 H), 4,65 (d, J=5,9 Hz, 2 H), 7,04 - 7,43 (m, 2 H), 7,51 (d, J=4,6 Hz, 1 H),
7,76 - 7,86 (m, 1 H), 8,01 (dd, J=6,3, 2,5 Hz, 1 H), 8,30 (s, 1 H), 10,26 (s, 1 H).

Hop chét 108: N-(3-clo-4-flophenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chit 108 (149mg) dugc diéu ché theo cach tuong tu nhu duge md ta dbi
véi hop chét 94, sir dung 3-clo-4-floanilin thay cho 4-flo-3-metylanilin. Phuong phép
A: thoi gian luu: 1,70 phat; m/z: 417,9 M-H); khdi lugng chinh Xéc: 419,1. '"H NMR
(400 MHz, DMSO-ds) & ppm 1,56 (s, 3 H), 3,80 (s, 3 H), 4,17 (d, J=6,4 Hz, 2 H), 4,64
(d, J=6,2 Hz, 2 H), 7,41 (t, 9,1 Hz, 1 H), 7,51 (d, J=4,4 Hz, 1 H), 7,60 (ddd, J=9,1,
4,3,2,6 Hz, 1 H), 7,96 (dd, J=6,8, 2,4 Hz, 1 H), 8,30 (s, 1 H), 10,22 (s, 1 H).

Hop chét 109: 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-N-(2,4,5-
triflophenyl)-1H-pyrol-2-carboxamit
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Hop chéit 109 (35mg) dugc diéu ché theo cach twong tu nhu duge md ta dbi voi
hop chit 94, st dung 2,4,5-trifloanilin thay cho 4-flo-3-metylanilin. Sau khi khudy qua |
~ dém & nhiét d6 trong phong, hdn hop nidy dugc khudy & 60_°C trong 3 gi¢. Phuong
phép A: thoi gian luu: 1,56 phit; m/z: 420,1 (M-H); khéi lugng chinh xac: 421,1. 'H
NMR (400 MHz, DMSO-dg) 8 ppm 1,55 (s, 3 H), 3,81 (s, 3 H), 4,17 (d, J=6,4 Hz, 2
H), 4,64 (d, J=5,9 Hz, 2 H), 7,53 (d, J=4,6 Hz, 1 H), 7,67 (td, J=10,6, 7,3 Hz, 1 H),
7,80 - 7,90 (m, 1 H), 8,32 (s, 1 H), 9,79 (s, 1 H).

Hop chat 110: N-(2,4-diflo-3-metylphenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-
yD)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chit 110 (90mg) dugc diéu ché theo cach twong ty nhu duge md ta dbi véi
hop chét 94, st dung 2,4-diflo-3-metyl-anilin thay cho 4-flo-3-metylanilin. Phuong
phép A: thdi gian luu: 1,68 phat; m/z: 415,9 (M-H)"; khéi lugng chinh x4c: 417,1. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1,56 (s, 3 H), 2,15 - 2,22 (m, 3 H), 3,80 (s, 3 H),
4,17 (d, J=6,4 Hz, 2 H), 4,65 (d, J=6,2 Hz, 2 H), 7,06 (td, ]=9,0, 1,5 Hz, 1 H), 7,46 -
7,56 (m, 2 H), 8,30 (s, 1 H), 9,63 (s, 1 H).

Hop chit 111: N-(3-clo-4,5-diflophenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-
yD)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chit 111 (46mg) duoc didu ché theo cach twong tw nhu duge md ta ddi véi
hop chit 94, str dung 3-clo-4,5-diflo-anilin thay cho 4-flo-3-metylanilin. H3n hop nay
duogc khudy & 65°C qua dém thay cho nhiét do trong phong. Phuong phép A: thoi gian
luru: 1,80 phut; m/z: 435,9 M-H); khéi luong chinh x4c: 437,0. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,55 (s, 3 H), 3,80 (s, 3 H), 4,17 (d, J=6,4 Hz, 2 H), 4,64 (d, J=6,2
Hz, 2 H), 7,54 (d, J=4,4 Hz, 1 H), 7,70 - 7,80 (m, 2 H), 8,32 (s, 1 H), 10,30 (s, 1 H).
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Hop chit 112 4-(tert-butylsulfamoyl)-N-(2,4-diflo-3-metyl-phenyl)- 1 -metyl-pyrol-2-

carboxamit

5 -[(2,4-diﬂo-3-metyl-phenyl)carbamoyl]- 1 -metyl-pyrol-3-su1fonyl clorua (dugc
* diBu ché theo cich twong tw nhu duge mé t déi v6i 5-[(3,4-diflophenyl)carbamoyl]-1-
metyl-pyrol-3-sulfonyl clorua, st dung 2,4-diflo-3-metyl-anilin thay cho 3,4-diflo-
anilin; 0,25g, 0,72mmol) dugc khudy trong axetonitril (20mL). DIPEA (0,494mL,
2,87mmol) va tert-butylamin (0,152mL, 1,43mmol) dugc thém vao trong moi trudng
khi N & nhiét do trong phong. Hon hop phan ting ndy dugc khudy trong dng dugce bit
kin & 80°C trong 5 gid va duge khudy tiép & nhiét do trong phong trong hon 80 gid
nita. Dung moi dugc 1am bay hoi va phin cin dwgc hoa tan trong (CH2Cl/MeOH
(5mL, 90:10) va dugc tinh ché bang k¥ thuit sic ky silicagel [EtOAc-heptan 0/100 dén
100/0] va duorc tinh ché tiép bang ky thuét sic ky cot pha ddo. Chét rén thu dugc duge
t4n min tir heptan/diisopropyl ete (4:1, 2,5mL). Huyén phi thu duge duge loc. Banh
loc dugc rira bang heptan/diisopropylete (4:1, SmL) va dugc 1am kho & 50°C trong
chan khong, thu dugc hop chit 112 (120mg) duéi dang chit rin mau tring. Phuong
phép A: thoi gian luu: 1,71 phut; m/z: 384,1 (M-H); khéi lugng chinh x4c: 385,1. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1,18 (s, 9 H), 2,18 (s, 3 H), 3,88 (s, 3 H), 7,05 (td,
J=8,9, 1,5 Hz, 1 H), 7,12 (s, 1 H), 7,29 (s, 1 H), 734(td J=8,7, 6,3 Hz, 1 H), 7,50 (d,
J=1,8 Hz, 1 H), 9,89 (s, 1 H).

Hop chit 113: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[(3-metyloxetan-
3-yl)sulfamoyl]pyrol-2-carboxamit
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Hop chét 113 (43mg) dugc diéu ché theo cach twong tw nhu dugc md ta dbi véi
hop chit 94, sir dung 5-amino-2-flo-benzonitril thay cho 4-flo-3-metylanilin nhung
dugc khudy 24 giy & 65°C va 48 gis & 100°C. Phin can sau khi ra khéi cot duge lam
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- Kkét tinh ra khoi axetonitril (10mL) sau khi thém nuéc. Cac tinh thé duge 1am khod qua
dém & 50°C trong chin khong. Phuong phép A: thoi gian luu: 1,44 phat; m/z: 409,0
(M-H)’; khéi luong chinh x4c: 410,1. 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,56 (s, 3
H), 3,80 (s, 3 H), 4,18 (d, J=6,4 Hz, 2 H), 4,64 (d, ]=5,9 Hz, 2 H), 7,48 - 7,58 (m, 2 H),
7,96 (ddd, J=9,2, 4,8, 2,6 Hz, 1 H), 8,16 (dd, J=5,7, 2,6 Hz, 1 H), 8,32 (s, 1 H), 10,34
(s, 1 H).

Hop chét 114: 4-[(1-Carbamoylxyclopropyl)sulfamoyl]-N-(3-clo-4,5-diflophenyl)-1-
metyl-1H-pyrol-2-carboxamit
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Metyl 1-aminoxyclopropancarboxylat (1,016g, 6,7mmol) dugc hoz tan trong
diclometan khd (50mL) va DIPEA kho (3,08mL) trong mdi truong khi Ni. 5-[(3-clo-
4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (duqc diéu ché theo cach
‘trong ty nhu dugc mo ta dbi voi hop chit 57, 1,65 g, 4,47mmol) dugc thém vao. Hon
hop phan ung niy dugc khudy & nhiét do trong phong trong 3 gio. DMF kho (1mL)
dugc thém vao va hdn hop phan tmg nay dugc khudy trong 22 gio. Sau d6, hdn hop
nay dugc rira bing HCI 1M (50mL). Cac 16p dugc tach ra, chit két tua 1 duge loc ra
| va dugce rira bang CH,Cl, (10mL). Lép hiru co duge 1am khd bing Na,SO4 va dich lgc
dugc lam bay hoi, thu duge phin can 1. Lép nude duge chiét bing EtOAc (100mL).
Céc 16p dugc tach ra va 16p hiru co duge 1am khé béng NaySO4 va dich loc dugc lam
bay hoi, thu dugc phin cin 2. Phin ciin 1, 2 va chit két taa 1 dugc gdp lai, thu dugce
metyl  1-[[5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-yl]sulfonylamino]-
xyclopropancarboxylat (2,0g). Nguyén liéu ndy dugc hoa tan trong metanol (20mL) va
NaOH 1M (13,4mL, 13,4mmol) dugc thém vao. Hén hgp phan tng nay dugc khudy
trong 20 gid. Sau 8 gio, THF (6mL) dugc thém vao va hén hop nay dwoc khudy tiép
trong 18 gid. Sau d6, hdn hop nay duge khudy lién tuc & 50°C trong 9 gi®, nhiét 4o
trong phong trong 80 gio, 50°C trong 8 gio va 18 gid ¢ nhiét do trong phong.
Metanol/THF dugc chung cit ra va hdn hop nay dugc chiét ting Et,0. Cac 16p dugc
tach ra va HCI 1M (14mL) duoc thém vio 16p nudce. Lép nurde duge chiét bing
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MeTHF. Lop hitu co dugc 1am bay hoi, thu duge axit 1-[[5-[(3-clo-4,5-diflo-
phenyl)carbamoyl]- 1-metyl-pyrol-3-yl]sulfonylamino]xyclopropancarboxylic dudi
~ dang chit can mau vang (1164mg), phin cin nay dugc sir dung & dang nguyén trang.
Nguyén liéu nay (700mg, 16,1mmol) dugc khudy. trong CH3;CN (50mL), CDI (654mg,
40,3mmol) dugc thém vao va dung dich thu dugc dugc khudy & nhiét do trong phong
trong 6ng dugc bit kin trong 2,5 gid [quan sat thiy chit két tha mau tréing]. Sau do,
NH3 (0,4M trong THF, 80,7mL, 32,3mmol) dugc thém vao cung mot ldc. Hén hop
nay dugc khudy & nhiét do trong phong trong hon 80 gid nita. Dung méi dugc lam bay
hoi va phan c3n mau vang dugc hoa tan trdng EtOAc (80mL). Dung' dich nay dugc ria
bing HC1 IM (50mL) va dung dich NaCl bdo hoa (SmL). Céc 16p duge téch ra va chét
hitu co duge 1am khd bing Na;SO4. Dung méi duge 1am bay hoi va phin can mau be
duogc khudy trong CH;CN 4m. Huyén phi nay dugc loc ra, & lai banh loc mau tring.
Banh loc nay dugc rira bang CH3CN va duge 1am khd trong chan khong & 50°C, thu
‘duge hop chét 114 (319mg). Phuong phép A: thoi gian luu: 1,56 phut; m/z: 431,0 (M-
H)"; khéi lugng chinh x4c: 432,05. '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,94 - 0,99
(m, 2 H), 1,10 - 1,18 (m, 2 H), 3,91 (s, 3 H), 6,87 (br. s., 1 H), 7,21 (br. s., 1 H), 7,32
(d, J=1,8 Hz, 1 H), 7,59 (d, J=1,8 Hz, 1 H), 7,76 - 7,87 (m, 2 H), 8,20 (br. s., 1 H),
10,29 (br. s., 1 H). o

Hop chit 115: N-(3-clo-4,5-diﬂophenyl)-1-mety1-4-{[1-(metylcarbdmoyl)xyclo-
propyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Axit 1-[[5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-yl]sulfonyl
amino |xyclopropancarboxylic (364mg, 0,839mmol) dugc khudy trong CH3;CN kho
(30mL). Sau khi thém CDI (340mg, 2,1mmol), hdn hop nay trd thanh dung dich. Hon
hop phéan ing nay dugc khudy & nhiét d6 trong phong trong éng dugce bit kin trong 2,5
gi(‘?l. Sau d6, metylamin (2M trong THF, 12mL, 24mmol) dugc thém vao cung mét lic.
Hon hop ndy duoc khudy & nhiét do trong phong trong 2 gid. Phan tng dugc khudy
trong vong 80 gio. Dung mdi dugc chung c4t ra va phan cin dugc hoa tan trong SmL

 CH2Cly/MeOH (90:10) vi duge tinh ché bing k§ thuat séc ky nhanh trén silic oxit, sit
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dung gradien EtOAc-heptan 0/100 dén 100/0. C4c phan doan mong mudn dwoc g0op lai
va dung moi dugc lam bay hoi, thu dugc hop chat 115 (199mg). Phuong phap A: thoi
| gian luu: 1,60 phut; m/z: 445,0 (M-H) 447,0 (M+H)"; khdi luong chinh xé4c: 446,10.
'H NMR (400 MHz, DMSO-d¢) 8 ppm 0,91 - 0,98 (m, 2 H), 1,08 - 1,15 (m, 2 H), 2,55
(d, J=4,6 Hz, 3 H), 3,91 (s, 3 H), 7,31 (d, J=2,0 Hz, 1 H), 7,41 (d, J=4,6 Hz, 1 H), 7,58
(d, J=1,5Hz, 1 H), 7,76 - 7,86 (m, 2 H), 8,14 (br. s., 1 H), 10,31 (br. s., 1 H).

Hop chét 116:  N-(2,4-diflo-3-metylphenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit | ‘ '
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5-[(2,4-diflo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua
(310mg, 0,89mmol) dugc didu ché theo cach twong tw nhu dwoc md ta trong phéan tong
hop ddi voi hop chét 57, st dung 2,4-diflo-3-metyl-anilin (251mg, 2,22mmol) dugc
khudy trong CH3CN khé (25mL). (2R)-1,1,1-triflopropan-2-amin (251mg, 2,22mmol)
dugc thém vao trong moi trudng khi Na & nhiét d trong phong. Hon hop nay dugc
khudy trong 6ng dugc bit kin & 75°C trong 42 gid. Sau dc’), hdén hgp phan tng nay |
dugc cd, nudc duge thém vao (8mL) va chét két tia tao thanh duge loc ra va dugc rira
bang nu¢c/CH3CN (10mL 5:1). Chét rin mau doé thu duoc dugc tao huyén phu trong
diisopropyl ete dang s6i (3mL) va 2-propanol (2mL) dugc thém theo tirng giot vao.
Hbn hop nay dugc dé yén trong 90 phit va sau d6 dugce loc. Chét két tia duge rira
‘bang diisopropyl ete/2-propanol (4:1, 6mL) va dwgc 1am khd trong chan khong &
50°C, thu dugc hop cht 116 dudi dang chit rin mau hoi dé-tim (240mg). Phuong
phap A: thoi gian luu: 1,71 phat; m/z: 424,0 (M-H) 426,0 (M+H)*; khéi lwong chinh
xé4c: 425,08. 'TH NMR (360 MHz, DMSO-ds) 8 ppm 1,08 (d, J=7,0 Hz, 3 H), 2,18 (s, 3
| H), 3,87 - 3,97 (m, 4 H), 7,07 (td, J=9,0, 1,5 Hz, 1 H), 7,31 - 7,39 (m, 2.H), 7,64 (d,
'J=1,8 Hz, 1 H), 8,18 (br. s., 1 H), 9,95 (s, 1 H). K¥ thuét phén tich nhiét lvong quét vi
sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 206,64°C.

Hop chét 117: N-(2,4-diflo-3-metylphenyl)- 1-metyl-4-{[ 1-(triflometyl)-
xyclopropyl]sulfamoyl}-1H-pyrol-2-carboxamit
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5-[(2,4-diflo-3-metyl-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua

(310mg, 0,89mmol) dugc khudy trong axetonitril khd (25mL) va DIPEA khé (0,6 1mL,
3,56mmol). 1-(triflometyl)xyclopropanamin (222mg, 1,78mmol) duge thém vao trong
mdi trudong khi N2 & nhiét do trong phong. Hon hgp phan tng niy dugce khudy trong
éng duoc bit kin & 75°C trong 24 gid va 110 gid & 95°C. Sau do, 1 duong lugng 1-
(triflometyl)xyclopropanamin dugc thém vao va hdn hgp niy duoc khudy & 95°C
trong 24 gid. Dung moi dugc 1am bay hoi, dé lai chit ddu mau vang, chit diu nay
dugce hoa tan trong CH2Cly/metanol (80/20; SmL) va duge tinh ché bing k¥ thudt séc
ky nhanh [Biotage Isolera 1//silic oxit GraceResolve 12g//EtOAc-heptan 0/100 dén
100/0]. Cac phan doan mong mudn dugc gop lai va dung méi duge lam bay hoi, dé lai
chét rin mau d6, chit rin ndy dwoc hoa tan trong hdn hop dang s6i chra 2mL
diisopropyl ete va 3mL CH3CN. Dung dich nay dugc dé nguoi trong khi khudy. Sau 45
” phﬁf, chét két tia tao thanh duoc loc ra va duge rira mot 14n béng chinh dich loc cuia
n6 va cubi ciing bang 2mL diisopropyl ete. Chit rin mau trdng dugc 1am kho trong
chén khong & 50°C. Phuong phap B: thoi gian luu: 1,01 phuat; m/z: 436,0 (M-H)"; khéi
lugng chinh xéac: 437,08. 'TH NMR (360 MHz, DMSO-ds) 8 ppm 1,08 - 1,22 (m, 4 H),
2,18 (s, 3 H), 3,88 (s, 3 H), 7,07 (td, J=9,0, 1,5 Hz, 1 H), 7,27 (d, J=1,8 Hz, 1 H), 7,34
(td, J=8,8, 6 6,2 Hz, 1 H), 7,56 (d, J=1,8 Hz, 1 H), 8,76 (br. s., 1 H), 9,95 (s, 1 H).

Hop chét 118: N-(2,4-diflo-3-metylphenyl)-1-metyl-4-[(2,2,2-triflo-1,1-
dimetyletyl)sulfamoyl]-1H-pyrol-2-carboxamit

Hop chét nay duoc didu ché theo cach twong tu nhu hop chét 117, st dung 2,5
duong lugng 1,1,1-triflo-2-metyl-propan-2-amin . thay cho 1-
(triﬂoinetyl)xyclopropanamin. Hdn hop phan mg ndy dugc 'khua‘iy tfong dng dugc bit

kin & 75°C trong 18 git va trong 80 gio & 95°C. Phuong phap B: thoi gian luu: 1,01
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- phut; m/z: 43 8,O.I(M-H)'; khéi Iwgng chinh x4c: 439,10. 'H NMR (400 MHZ, DMSO-
“de) & ppm 1,37 (s, 6 H), 2,19 (s, 3 H), 3,90 (s, 3 H), 7,06 (td, J=9,0, 1,4 Hz, 1 H), 7,28 -
7,39 (m, 2 H), 7,56 (d, J=1,8 Hz, 1 H), 6 8,05 (br. s., 1 H), 9,94 (s, 1 H). K¥ thuit phan
tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 164,23°C.

Hop chét 119:  N-(2,4-diflo-3-metylphenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit ‘

Hop chit ndy dugc diéu ché theo cach twong ty nhu hop chit 117, st dung
(28)-1,1,1-triflopropan-2-amin thay cho 1-(triflometyl)xyclopropanamin, hdn hop
phan mg ndy duogc khudy trong dng dugc bit kin trong 42 giyr & 95°C. Sau d6, hdn
hop phan tng nay dugc ¢ va nudc duge thém vao (8mL) va chit k_ét tua tao thanh
duoc loc ra va dugc lam kho trong chan khdng & 50°C, thu duqc.hgp chét 119 duéi
dang chét bot. Phuong phap A: thoi gian luu: 1,71 phit; m/z: 424,0 (M-H); khéi
luong chinh x4c: 425,08. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (d, J=7,0 Hz, 3
H), 2,18 (s, 3 H), 3,87 - 3,98 (m, 4 H), 7,06 (td, J=8,9, 1,5 Hz, 1 H), 7,30 - 7,40 (m, 2
H), 7,63 (d, J=1,8 Hz, 1 H), 8,16 (d, J=8,6 Hz, 1 H), 9,92 (s, 1 H). K¥ thu4t phén tich
nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 207,52.

Hop chét 120: N-(3-clo-2,4-diflophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

5-[(3-clo-2,4-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (900mg,
2,44mmol) duoc diéu ché theo cach twong ty nhu trong phén tong hop hop chét 57, st
dung 3-cld¥2,4-diﬂo-anilin (3,5g, 14,46mmol) da duoc khuéy trbng CH;CN kho
(IOmL). (2R)-1,1,1-triflopropan-2-amin (689mg, 6,1mmol) dugc thém vao trong moi
trudng khi N2 & nhiét do trong phong. Hn hop phan tng nay dugc khudy trong dng
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duge bit kin & 85°C trong 6 gir va dé yén trong 18 gid. Dung méi duge lam bay hoi va
phén cin mau d6 duge tao huyén phil trong DCM. Chét két tua tao thanh duoc loc ra
va duoc 1am khd trong chan khong & 50°C. Dich loc duge cd dén khi xuét hién két toa.
Chét két tha tao thanh dugc loc ra. Cac chét két tha g0p lai duoc 1am tai két tinh trong
DIPE/ACN (1:1; 6mL), dugc dé khudy trong 2 gid, sau d6 dugc dé yén trong 18 gio,
dugc loc ra va dugce 1am khd trong chan khéng & 50°C. Dich loc duogc dé yén trong 18
gio. Chét két tia tao thanh dugc loc ra va dugc 1am khod trong chan khong & 50°C.
Chét rin mau tréng thu dugc dugc 1am tai két tinh trong DIPE/ACN (1:1; 4mL), duogc
dé khudy trong 2 gid, sau d6 dugc dé yén trong 18 gid, dugc loc ra va duge 1am kho
trong chén khong & 50°C. 2 chét rén nay dugc gop lai (394rhg). Phuorng phép A: thoi
gian luu: 1,85 phit; m/z: 444,0 (M-H)'; khéi lugng chinh xéc: 445,03. '"H NMR (400
MHz, DMSO-d¢) 6 ppm 1,10 (d, J=7,0 Hz, 3 H), 3,85 - 4,00 (m, 4 H), 7,30 - 7,41 (m,
2'H), 7,53 (td, J=8,7, 5,8 Hz, 1 H), 7,65 (d, J=1,5 Hz, 1 H), 7,97 (br. s., 1 H), 10,14 (br.
s., 1 H).

Quy trinh thay thé d& téng hop hop chét 120

Metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(6,61g, 21,03mmol) va 3-clo-2,4-difloanilin (4,13g, 25,2mmol) dugc hoa tan trong
tetrahydrofuran (150mL) va hén hop nay dugce khudy va dugc lam mat trong bé nudce
da. Lithi bis(trimetylsilyl)amit trong toluen (63,1mL, 1M, 63,1mmol) dugc thém theo
tung giot vao trohg khoang thoi gian 1a 5 phut. Hon hop thu ducjc dugc khudy trong 1
gid trong khi tiép tuc 1am mat. 2 duong lugng lithi bis(trimetylsilyl)amit trong toluen
nita (42, lmL, 1M, 42,1mmol) duoc thém vio va hdn hop thu duge duogc khqu trong 1
gio & nhiét dcf). trong phong. Hon hop thu duge duge 1am dimg bing cach sir dung
amoni clorua (bdo hoa/200mL). Hn hop thu duogc duqc chiét bang EtOAc (3 x
250mL). Céc dich chiét gdp lai duge rira bing nude mubi (250mL), dugce 1am kho trén
Na»SO04, duge loc va duge cb trong chan khéng, thu dugc chét bot mau nau. Chét bot
nay dugc lam két tinh hai 1dn ra khoi metanol/nude. Chét két tia dwoc thu lai trén
mang loc thiy tinh. Chit bdt thu duge duge tinh ché bang k¥ thuét sic ky cot silicagel,
str dung gradien rira giai tir heptan dén EtOAc (100:0 dén 0:100). Phin cin thu dugc
dugc lam két tinh 14n nita ra khéi metanol/nuée. Cac tinh thé mau tring duge thu lai

trén mang loc thiy tinh va dugce 1am kho trong 10 chén khong & 55°C trong 24 gio, thu
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dugc hop chit 120 (3,03g) dudi dang chit bot mau tring. K§ thuat phan tich nhiét
luong quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cyc (pic) & 217,6°C.

Hop chét 121: N-(3-clo-2,4-diflophenyl)-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
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5-[(3-clo-2,4-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (900mg,

1H-pyrol-2-carboxamit

2,44mmol) dugc diéu ché theo cach twong ty nhu trong phén téng hop hop chét 57 3-
clo-2,4-diflo-anilin (3,5g, 14,46mmol) di dugc khudy trong CH3CN khd (10mL). 3-
metyloxetan-3-amin (255mg, 2,93mmol) dugc thém vao trong méi trudong khi Na. Hoén
hop phan l’Ing ndy dugc khudy trong 6ng dugc bit kin & nhiét do trorig phong trong 18
gid. Dung moi duge 1am bay hoi. Phan cin dugc khudy trong CH>Clo. Chét két tia tao
thanh dugc loc ra [phan doan 1]. Dich loc durgc 1am bay hoi va phan ciin duge hoa tan
trong CH2Cl/MeOH (9/1, SmL) va dugc tinh ché bang k¥ thuat sic ky nhanh [Biotage
Isolera 1//silic oxit GraceResolve 12g//EtOAc-heptan 0/100 dén 100/0]. Céc phan
doan mong mudn dugc g0p lai va dung méi dugc lam bay hoi, dé lai chét rin mau
trdng, chét rin néy. dugc lam tai két tinh trong diisopropyl ete/CH3CN (1:1; 6mL),
dugc dé khudy trong 2 gid, sau d6 duge dé yén trong 18 gid, duoc loc ra va dugc lam
kho trong chan khong & 50°C, thu dugc chét bot mau trdng, chat bot ndy dugc gdp voi
phan doan 1. Phuong phap B: thoi gian luu: 0,88 phit; m/z: 418,0 (M-H); khéi lugng
chinh x4c: 419,05. 'H NMR (400 MHz, DMSO-d6) & ppm 1,55 (s, 3 H), 3,89 (s, 3 H),
4,'14 (d, J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,31 - 7,38 (m, 2 H), 7,53 (td, J=8,7,
5,8 6 Hz, 1 H), 7,60 (d, J=1,8 Hz, 1 H), 7,98 (br. s., 1 H), 10,14 (br. s., 1 H).

Tbng hop metyl 4-closulfonyl-1 Fmetyl-pyrol-2-carboxylat

Axit closulfonic (200mL, 3,01mol) dugc lam lanh dén 0°C va metyl 1-
metylpyrol-2-carboxylat (75g, 538,97mmol) dugc thém theo ting giot vao chit 1ong
dang dwoc khudy nay. Sau khi thém, hdn hop nay dugc dé dat dén nhiét d6 trong
phong. Sau d6, né dugc khudy trong mdt gid nita. Hon hop thu duge dugce thém theo

ting giot vao hdn hgp nudc-nuéc d4 dugc khudy co hoc va dugc kiém soat nhiét do
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(2500mL), gift nhiét d6 thap hon 5°C. Chét két tia mau tring dugc tao ra. Chét két tia
nay dugc thu lai trén mang loc thiy tinh va dugc rira bang nudce lanh (1000mL). Chét
b6t mau tring thu dugc duoc lam khc‘)‘ trong 10 chan khc‘)ng & 55°C trong 24 gid, thu
dugc metyl 4-closulfonyl-1-metyl-pyrol-2-carboxylat (99g) duéi dang chat bot mau

trang sang.

Téng hop metyl 1-metyl-4-[[(1R)-2,2,2-triﬂo-1-inetyl-etyl]sulfamoyl]pyrol-Z-

carboxylat

Metyl 4-closulfonyl-1-metyl-pyrol-2-carboxylat (15g, 63,11mmol) dwgc nap
vao bng 4p sudt va chit nay dugc hoa tan trong axetonitril (150mL).
Diisopropyletylamin (27,2mL, 157,8mmol), sau d6 1a (R)-1,1,1-triflo-2-propylamin
- (10,7g, 94,7mmol), dugc thém vao dung dich nay. Ong 4p sult duogc rira sach bang
nito va dugc déng kin. Sau d6, n6 dugc khudy trong bé diu da duc_rc lam néng truéc &
80°C trong 6 gid. Hon hop nay duge 1am ngudi dén nhiét d6 trong phong va duge cd
trong chéan khong. Phén can dugc hoa tan trong diclometan (500mL) va dugc rira bfmg
HCI (1M/trong nudc/2 x 250mL). Cac chit hitu co dugc 1am khd trén NaySOs, dugce
~ loc va dugc c¢b trong chan khéng. Phin cin thu dugc dwoc lam khd trong 10 chéan
khong 6 55°C trong 24 gio, thu dugc metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat dudi dang chit bt mau vang nhat (18g).

Hop chét 122: 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]-N-
[3-(triflometyl)phenyl]pyrol-2-carboxamit

Metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(1g, 3,18mmol), THF khan (40mL) va 3’-aminobenzotriﬂ6rua‘ (666mg, ‘4,‘14mmoly)
dugc cho vao binh déy tron loai 100mL c6 trang bj thanh khudy ti. Binh ndy dugec bit
kin va dugc dit vao trong bé nudc-nude da va LHMDS (9,6mL dung dich 1M trong
THF) dugc thém vao binh mdt céch tir tir bing bom tiém (tde d6 xAp xi 1a 2mL/phit).
Thiy duoc su chuyén héa thanh san phim sau 30 phut & 0°C. Dung dich nuéc amoni

clorua bdo hoa dugc thém vao dé lam dimg phan tng. Hn hop phan tmg dugc pha
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loding bang etyl axetat (100mL) va hdn hop nay dugc chia tach bing etyl axetat (B x
100mL). Céc 16p hitu co duge gdp lai, duge 1lam khd (magie sulfat); céc chit rin duoc
14y ra bing cach loc va cac dung méi cia dich loc duge loai bé duéi &p suét giam. San
phim thd dugc tinh ché mot phan bing k¥ thuét sic ky cdt silic oxit, sir dung gradien
tir diclometan dén etylaxetat. Dung méi cia cac phén doan t6t nhit dugc loai bd dusi
~ &p suét giém va san phim tho duoc lam tai két tinh trorig etanol/nudc (1228mg).
Phuong phép B: thoi gian luu: 1,92 phat; m/z: 442,0 (M-H); khdi lwong chinh x4c:
443,10. "TH NMR (400 MHz, DMSO-ds) & ppm 1,08 (d, J=7,0 Hz, 3 H), 3,86 - 3,92 (m,
1 H), 3,94 (s, 3 H), 7,33 - 7,47 (m, 2 H), 7,58 (t, J=8,0 Hz, 1 H), 7,66 (d, J=1,8 Hz, 1
H), 7,99 (d, J=8,8 Hz, 1 H), 8,11 - 8,24 (m, 2 H), 10,34 (s, 1 H).

Hop chét 123: N-(3-clo-4-flophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(1g, 3,18mmol), THF khan (40mL) va 3-clo-4-flo-anilin (602,1mg, 4,136mmol) duoc
cho vao binh day tron loai 100mL, c6 trang bj thanh khudy tir. Binh nay dugc bit kin
va dugc dit vao trong bé nudc-nudc d4 va LHMDS (9,6mL dung dich 1M trong
THF/étylbenzen) dugc thém vio binh mot cach tir tir bing bom tiém (téc d¢ xAp xi 1a
2mL/phut). Thiy dugc sw chuyén héa thanh san phim sau 30 phut & 0°C. Dung dich
nuéc amoni clorua bdo hoa dugce thém vao dé lam dimg phan tng. Hn hop phan tmg
dugc pha lodng bang etyl axetat (100mL) va hdn hop ndy duoc chia tach bang etyl
axetat (3 x 100mL). Cac 16p hitu co dugc gdp lai, duge 1am khd (magie sulfat), cac
chit rén dugc 14y ra bing céach loc va cac dung méi cuia dich loc dugc loai bd dudi ap
sudt giam. Céc san phdm thé dugc tinh ché mot phan bang k§ thuét séc ky cdt silic
oxit, str dung gradien tir diclometan dén etylaxetat. Dung mdi cia céc phén doan t6t
nhét duoc loai b duédi 4p sudt giam. Phin cin duge 1am tai két tinh ra khoéi iPrOH
(772mg). Phuong phap A: thoi gian luu: 1,79 phut; m/z: 426,0 (M-H); khdi hrong
chinh x4c: 427,04. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (d, J=7,0 Hz, 3 H),
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3,85 - 4,01 (m, 1 H), 3,94 (s, 3 H), 7,38 (d, J=2,0 Hz, 1 H), 7,51 (t, J=9,8 Hz, 1 H),
7,66 (d, 7=1,8 Hz, 1 H), 7,99 - 8,09 (m, 1 H), 8,14 - 8,24 (m, 2 H), 10,36 (s, 1 H).

Hop chit 124: N-(3-bromo-4-flophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Hop chit 124 (598mg) duoc diéu ché theo cach twong tu nhu dugc mé ta dbi
v6i hop chét 123, sit dung 3-bromo-4-flo-anilin thay cho 3-clo-4-flo-anilin. Phuong
phép B: thoi gian luu: 1,07 phat; m/z: 472,0 (M-H)" 960(2M+18); khéi hrqng chinh
xéc: 471,0. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,08 (d, J=7,0 Hz, 3 H), 3,84 - 3,99
(m, 1 H), 3,92 (s, 3 H), 7,32 - 7,41 (m, 2 H), 7,64 (d, J=1,8 Hz, 1 H), 7,70 (ddd, 6
J=9,0, 4,4, 2,6 Hz, 1 H), 8,11 - 8,20 (m, 2 H), 10,21 (s, 1 H).

Hop chit 125: N-[4-flo-3-(triflometyl)phenyl]-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl }-1H-pyrol-2-carboxamit |

Hop chat 125 (664mg) duoc diéu ché theo cach twong ty nhu hop chét 123, sir
dung 4-flo-3-(triflometyl)anilin (740,9mg, 4,136mmol) 3-clo-4-flo-anilin. Phuong
phép B: thoi gian luu: 1,96 phat; m/z: 460,0 (M-H) 479,2 (M+18); khéi lwong chinh
xac: 461,06. 'H NMR (400 MHz, DMSO0-d6) & ppm 1,08 (d, J=7,04 Hz, 3 H) 3,87 -
3,98 (m, 1 H) 3,93 (s, 3 H) 7,40 (t, ]=9,13 Hz, 1 H) 7,38 (d, J=1,76 Hz, 1 H) 7,65 (d, -
J%1,76 Hz, 1 H) 7,68 (ddd, J=9,02, 4,40, 2,64 Hz, 1 H) 8,03 (dd, J=6,82, 2,64 Hz, 1 H)
8,17 (d, J=8,80 Hz, 1 H) 10,28 (s, 1 H).

Hop chit 126: N-(3-xyano-4-flophenyl)-4-[(2,2-difloetyl)sulfamoyl]-1-metyl-1H-

pyrol-2-carboxamit
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4-(closulfonyl)-1-metyl-1H-pyrol-2-carboxylat “(du'qc tao ra bing quy trinh
dugc md ta trong phin téng hop axit 1-metyl-4-[(3 -metyloxetan-3-yl)sulfamoyl]-1H-
pyrol-2-carboxylic) (5,0g, 21,0mmol) dugc hoa tan trong axetonitril (50mL).
 Diisopropyletylamin (9,06mL, 52,6mmol), sau d6 la 2,2-diﬂoetylafnin (1,93g,
23,1mmol), dugc thém vao dung dich nay va hdn hop thu dugc duge dun héi luu trong
2 gib. Sau d6, hdn hop nay dugc 1am ngudi dén nhiét do trong phong va dugce cd trong
chén khong. Phan cin thu dugce duge hoa tan trong diclometan (250mL) va duoc rira
béng axit clohydric trong nuéc (2 x 150mL, IN). Cac chit hitu co duge 1am kho trén
natri sulphat, dw(rc loc va dugc cd trong chan khong, thu dugc metyl 4-(2,2-diﬂoetyl-
sulfamoyl)-1-metyl-pyrol-2-carboxylat (5,4g) dudi dang chit ddu mau nau nhat, chét
diu nay hoa rin khi dé yén va duogc st dung & dang nguyén trang. Metyl 4-(2,2-
diﬂoetylsulfamoyl)-1-metyl-pyrol-2-carboxylat (5,4g, 19,1mmol) dugc hoa tan trong
tetrahydrofuran (50mL) Dung dich nuégc chira lithi hydroxit (0, 69g, 28 7mmol) trong
nuée cit (7mL) dugc thém vao hdn hop nay va thu duoc hdn hop duc. Sau d6, metanol
(3mL) dugc thém vao. Hon hop thu duge duge khudy trong 24 gid & nhiét do trong
phong va & 60°C trong 1 gio. Lithi hydroxit (0,458g, 19,1mmol) dugc thém vao hdn
hop nay. Hon hop phan tmg nay dugc lam néng tiép & 60°C trong 3 gio.

Sau d6, hdn hop duogc co dé giit & mirc ~ 5mL dung dich nude va 15mL nudc.
cit nita dugc thém vao. Sau d6, dung dich ndy dugc trung hoa béng lugng axit
clohydric chinh xac (47,8mL, 47,83mmol/1M/trong nuéc). Hbn hop thu duogc dugce
chiét bing metyltetrahydrofuran (3 x 20mL). Céc dich chiét gop lai dugc 1am kho trén
natri sulphat, dugc loc va dugc cd trong chidn khong, thu dugc axit 4-(2,2-
difloetylsulfamoyl)-1-metyl-pyrol-2-carboxylic (4,88g) duéi dang chét bot mau tréng,
chét bot nay duge sit dung & dang nguyén trang. 'H NMR (400 MHz, DMSO-ds) 6
ppm 3,15 (tdd, J=15,4, 15,4, 6,4, 4,0 Hz, 2 H), 3,88 (s, 3 H), 5,99 (tt, J=55,7, 4,2 Hz, 1
H), 6,98 (d, J=2,0 Hz, 1 H), 7,61 (d, J=2,0 Hz, 1 H), 7,84 (t, ]=6,4 Hz, 1 H). Axit 4-
(2,2-difloetylsulfamoyl)-1-metyl-pyrol-2-carboxylic (500mg, 1,77mmol) va 5-amino-
~ 2-flobenzonitril (0,5g, 3,54mmol) va HATU (0,81g, 2,12mmol) dugc hoa tan trong
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DMF (2,5mL) chira diisopropyletylamin (1,22mL, 7,08mmol). Hon hgp phan ing nay
duoc khudy & nhiét do trong phong trong 66 gid. Hon hop phan tmg nay dwugc nap truc
tiép 1én cot va duoc tinh ché bang k¥ thuét sic ky cot silicagel (etyl axetat trong heptan
tir 20 dén 80%). Céc phan doan mong muén dugc g0p lai va dugc 1am bay hoi dé gil
& mirc ~50mL dung mdi va 20mL dietyl ete dwgc thém vao. Chat két tia tao thanh
duogc loc va duge rira bing dietyl ete dé thu dugc hop chét 126 (412mg) dudi dang
chit rin mau tring. Phuong phép B: thoi gian luu: 0,88 phut; m/z: 385 (M-H); khéi -
luong chinh x4c: 386,07. 'H NMR (400 MHz, DMSO-ds) 8 ppfn 3,20 (td, J=15,3, 4,0
Hz, 2 H), 3,92 (s, 3 H), 6,02 (tt, J=55,7, 4,0 Hz, 1 H), 7,37 (d, J=2,0 Hz, 1 H), 7,53 (&,
J=9,1 Hz, 1 H), 7,65 (d, J=1,5 Hz, 1 H), 7,93 (br. s, 1 H), 8,01 (ddd, J=9,2, 5,0, 2,8 Hz,
1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 10,36 (br. s., 1 H).

Hop chit 127: N-(3-bromo-4-flophenyl)-4-[(2,2-difloetyl)sulfamoyl]-1-metyl-1H-

pyrol-2-carboxamit
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Hop chit 127 (452mg) duéi dang chét bot mau tring duoc t(x)ng‘hgp theo cach
tuong ty nhu duge mé ta dbi véi hop chét 126, str dung 3-bromo-4-floanilin thay cho
5-amino-2-flobenzonitril trong budc cudi cing. Phuong phap B: thoi gian huu: 1,00
phut; m/z: 438 (M-H); khdi lugng chinh x4c: 438,98. '"H NMR (400 MHz, DMSO-ds)
& ppm 3,20 (td, J=15,3, 4,0 Hz, 2 H), 3,92 (s, 3 H), 6,02 (tt, J=55,5, 4,0 Hz, 1 H), 7,34
- 7,39 (m, 2 H), 7,63 (d, J=1,5 Hz, 1 H), 7,70 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 7,88 (br.
s., 1 H), 8,14 (dd, J=6,5, 2,5 Hz, 1 H), 10,21 (br. s., 1 H).

Hop chét 128: N-(3-clo-4-ﬂophenyl)-4-[(2,25diﬂoetyl)sulfamoyl]- 1-metyl-1H-pyrol-2-

carboxamit
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Hop chit 128 (372mg) duéi dang chét bot mau tring duge tdng hop theo cach
twong tw nhu dugc mo ta ddi véi hop chét 126, sir dung 3-clo-4-floanilin thay cho 5-
amino-2-flobenzonitril trong budc cudi cing. Phwong phép B: thoi gian luu: 0,99 phut;
m/z: 394 (M-H)-; khéi luong chinh xac: 395,03. 'H NMR (400 MHz, DMSO-ds) &
ppm 3,20 (td, J=15,3, 4,0 Hz, 2 H), 3,92 (s, 3 H), 6,02 (tt, J=55,7, 4,0 Hz, 1 H), 7,35
(d, J=1,8 Hz, 1 H), 7,40 (t, J=9,1 Hz, 1 H), 7,61 - 7,69 (m, 2 H), 7,89 (br. s., 1 H), 8,02
(dd, J=6,9, 2,5 Hz, 1 H), 10,22 (br. s., 1 H). '

Hop chét 129: 4-[(2,2-difloetyl)sulfamoyl]-N-(3,4-diflophenyl)-1-metyl-1H-pyrol-2-

carboxamit

F

H o
F’l\v/N\§P H
) N F
T
N F '
\

o

Hop chét 129 (371mg) dudi dang chit bot mau tring dugc tdng hop theo cach
tuong tu nhu dugc mo ta dbi véi hop chit 126, st dung 3,4-difloanilin thay cho 5-
amino-2-flobenzonitril trong budc cubi cung. Phuwong phap B: thoi gian lwu: 0,94 phut;
m/z: 378 (M-H); khéi lugng chinh xac: 379,06. 'H NMR (400 MHz, DMSO-de) &
ppm 3,20 (td, J=15,2, 4,1 Hz, 2 H), 3,92 (s, 3 H), 6,02 (tt, J=55,5, 4,0 Hz, 1 H), 7,34
(d, J=2,0 Hz, 1 H), 7,41 (dt, J=10,3, 9,0 Hz, 1 H), 7,46 - 7,53 (m, 1 H), 7,64 (d, J=1,8
Hz, 1 H), 7,79 - 7,94 (m, 2 H), 10,24 (br. s., 1 H).

Hop chit 130: N-(3-clo-4,5-diflophenyl)-4-[(2,2-difloetyl)sulfamoyl]-1-metyl-1H-

pyrol-2-carboxamit
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Hop chét 130 duoc téng hop theo céch tuong tu nhu dugc mod ta dbi voi _hgp
chét 126. Trong budc cudi cliing, 3-clo-4,5-difloanilin hydroclorua (quy trinh tbng hop
dugc md ta trong phan tdng hop hop chét 57) thay cho 5-amino-2-flobenzonitril dugc
str dung va thoi gian phan Gng la 18 gio thay cho 66 gio. H&n hop phéan ng nay dugc
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tinh ché bang k§ thuat sic ky cot silicagel (gradien rira giai: etyl axetat trong heptan tir
0 dén 100% va tir 30 dén 50%). Céc phan doan tinh khiét nhit dugc gop lai va dugc
luu trit & dang nguyén trang trong 66 gid. Cac chét két tha mau tring dugc loc va dugce
rira bang heptan dé thu dugc chét rin mau tring. Cac chét rén nay dugc hoa tan trong
metanol va dugc c6 dén khi kho dé thu dugc chit bot mau trdng, chat bot ndy dugc tan
min khi van con 4m trong metanol (3mL) va dugc 1am ngudi dén nhiét do trong phong.
Céc chét rin mau tring duogc loc va duoc rira bang metanol dé thu dugc hop chét 130
(131mg) dudi dang chét bot mau tring. Phuong phap B: thoi gian luu: 0,94 phut; m/z:
412 (M-H)’; khéi luong chinh x4c: 413,02. 'H NMR (400 MHz, DMSO-ds) 6 ppm 3,20
(td, J=15,3, 4,0 Hz, 2 H), 3,91 (s, 3 H), 6,02 (tt, J=55,7, 4,0 Hz, 1 H), 7;35. (d, J=2,0 Hz,
1 H), 7,49 - 8,27 (m, 4 H), 10,31 (br. s., 1 H). | o

Hop chét 131: N-(3-clo-4-flophenyl)-1-metyl-4-[(2,2,2-trifloetyl)sulfamoyl]-1H-pyrol-

2-carboxamit
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4-(closulfonyl)-1-metyl-1H-pyrol-2-carboxylat (dwgc tao ra biang quy trinh
dugc mo ta trong phin tdng hop axit 1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-1H-
pyrol-2-carboxylic) (5,0g, 21,0mmol) dugc hoa tan trong axetonitril (50mL). DIPEA
(9,06mL, 52,6mmol), sau d6 1a 2,2,2-trifloetylamin (2,29g, 23,1mmol), duoc thém vao
dung dich nay va hdn hop thu dugce duge dun hdi luu trong 2 gid. Sau d6, hdn hop nay
duoc 1am ngudi dén nhiét d6 trong phong va duge cb trong chan khoéng. Phan cin thu
duogc duoc hoa tan trong diclometan (250mL) va dugc rira bang axit clohydric trong
nude (2 x 150mL, IN). Cac chét hitu co dugc 1am khod trén natri sulphat, duoc loc va
dugc cd trong chén khong, thu dugc metyl 1-metyl-4-(2,2,2-trifloetylsulfamoyl)pyrol-
2-carboxylat (5,3g) dudi dang chit ddu mau nau nhat, chit diu nay hoa rin khi dé yén
va dugc st dung & dang nguyén trang. Metyl 1-metyl-4-(2,2,2-trifloetylsulfamoyl)-
pyrol-2-carboxylat (5,3g, 17,65mmol) dugc hoa tan trong tetrahydrofuran (50mL) va
dung dich chira lithi hydroxit (O,634g, 26,5mmol) trong nudc cit (7mL) dugc thém

vdo va thu dugc hdn hgp duc. Sau d6, metanol (3mL) dugc thém vao va hdn hop nay
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tr& nén trong sudt. Hén hop thu dugc dugc khudy & nhiét d6 trong phong trong 24 gids
va & 60°C trong 1 gid. Lithi hydroxit (0,423g, 17,7mmol) dugc thém vao dung dich
nay. Hon hop phéan ting ndy dugc 1am néng tiép & 60°C trong 3 gio. Sau d6, hdn hop
phan Gmg nay duoc co dé giit & mirc ~ SmL va nude cit (15mL) dugc thém vao. Hn
hop nay duge trung hoa bing lugng axit clohydric chinh x4c (1M/trong nuéc/31,6mL,
31,58mmol). Hén hep thu duge duge chiét bing metyltetrahydrofuran (3 x 201hL).
Céc dich chiét g0p lai dugc 1am kho trén natri sulphat, dugc loc va duge cd trong chan
khong, thu dugc axit 1-metyl-4-(2,2,2-trifloetylsulfamoyl)pyrol-2-carboxylic (4,62g)
duéi dang chét bot mau be, chit bot ndy dugc st dung & dang nguyén trang. Axit 1-
~ inetyl-4-(2,2,2;triﬂoetylsulfamoyl)pyrol-2-carboxylic (500mg, 1,66mmol) va 3-016-4-
floanilin (0,48g, 3,32mmol) va HATU (0,76g, 1,99mmol) dugc hoa tan trong DMF
(2mL) chira diisopropyletylamin (1,14mL, 6,64mmol). Hdn hgp phan tng ndy dugc
khudy & nhiét d§ trong phong trong 66 gid. Hén hop phan tmg nay dwoc nap truc tiép
1én cot va duoc tinh ché bing k¥ thuat sic ky cot silicagel (etyl axetat trong heptan tir
20 dén 80%). Cac phan doan mong muébn duge gop lai va duge lam bay hoi dé gitr &
mirc ~50mL dung méi va 20mL dietyl ete duoc thém vao. Chét két tia tao thanh dugc
loc va dugce rira bing dietyl ete dé thu dugc chét rin mau tréng nhat, chét rén nay duogc
lam t4i két tinh ra khéi axetonitril (SmL) dé thu dwgc hop chit 131 (117mg) duéi dang
chét rin mau tring. Phuong phap B: thoi gian lwu: 1,03 ‘phat; m/z: 412 (M-H)
431(M+18); .khéi lugng chinh x4c: 413;02. 'H NMR (400 MHz, DMSO-ds) 8 ppm
3,62 (q, J=9,5 Hz, 2 H), 3,91 (s, 3 H), 7,31 - 7,45 (m, 2 H), 7,61 - 7,70 (m, 2 H), 8,02
(dd, J=6,8, 2,6 Hz, 1 H), 8,27 (br. s., 1 H), 10,23 (br. s, 1 H).

Hop chét 132: N-(3,4-diflophenyl)-1-metyl-4-[(2,2,2-trifloetyl)sulfamoyl]-1H-pyrol-2-
carboxamit =~
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Hop chit 132 dugc tdng hop theo cach twong tw nhu dwgc md ta ddi véi hop
chit 131, st dung 3,4-difloanilin (433mg, 3,32mmol) thay cho 3-clo-4-floanilin trong

bude cubi cing. Chét rin mau tring nhat dugc lam tai két tinh ra khoi metanol dé thu
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duge hop chét 132 (208mg) dudi dang chit bt mau tring. Phuong phap B: thoi gian
luu: 0,98 phuat; m/z: 396 (M-H); khéi luong chinh xac: 397,05. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 3,62 (q, J=9,6 Hz, 2 H), 3,91 (s, 3 H), 7,35 (d, J=1,8 Hz, 1 H), 7,41
(dt, J=10,5, 9,1 Hz, 1 H), 7,45 - 7,52 (m, 1 H), 7,65 (d, J=1,8 Hz, 1 H), 7,87 (ddd,
J=13,4,7,5, 2,4 Hz, 1 H), 8,26 (br. s., 1 H), 10,24 (s, 1 H).

Hop chit 133: N-(3-clo-4,5-diflophenyl)-1-metyl-4-[(2,2,2-trifloetyl)sulfamoyl]-1H-

pyrol-2-carboxamit
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"Hop chét 133 dugc tong hop theo cach trong ty nhu dwoc mod ta dbi véi hop
chét 131. 3-clo-4,5-difloanilin hydroclorua (664mg, 332mmol) (quy trinh tdng hop
dugc mé ta trong phan tdng hop hop chét 57) dugc sit dung thay cho 3-clo-4-floanilin
trong bude cubi cing. Hn hop phan tmg nay dwgc nap truc tiép 1én cot va duge tinh
ché bang k§ thuat sic ky cot silicagel (etyl axetat trong heptan tir 0 den 100%). Céc
phén doan tinh khiét nhét dugc gop lai va dugc luu trit & dang nguyén trang trong 66
gid. Céc tinh thé mau tring nhat dugc tao ra va dugc loc va dugc rira bing heptan dé
thu dugc chit rdn mau be. Chét rin nay dwgc tan min trong dietyl ete (15mL) va duoc
loc va dugc rira bang dietyl ete dé thu dugc cht bot mau tring. Chat bot mau tring
ndy duge tinh ché bang k¥ thuét sic ky cot silicagel (metanol trong CH2Cl, tir 0 dén
2%). Céc phan doan tinh khiét nhét duoc gdp lai va dugc c6 dén khi kho dé thu duge
hop chét 133 (41mg) dudi dang chit bot mau tring. Phuong phap B: thoi gian luu:
1,09 phut; m/z: 430 (M-H)" 863 (2M+H); khéi lugng chinh x4c: 431,01. 'H NMR (400
MHz, DMSO-ds) & ppm 3,62 (q, J=9,6 Hz, 2 H), 3,91 (s, 3 H), 7,36 (d, /~1,8 Hz, 1 H),
7,67 (d, J=1,8 Hz, 1 H), 7,77 - 7,85 (m, 2 H), 8,29 (br. s., 1 H), 10,32 (br.s., 1 H).

Hop chit 134: N- (3-xyan0-4 flophenyl)-1-metyl-4- [(2 2,2- trlﬂoetyl)sulfamoyl] 1H-

pyrol-2-carboxamit
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Hop chét 134 dugc tdng hop theo cach twong tu nhu duge md ta dbi voi hop
chat 131, st dung 5-amino-2-flobenzonitril (466mg,3,32mmol) thay cho 3-clo-4-
floanilin trong budc cudi cing. H3n hop phan Umg nay dugc nap truc tiép 1én cot va
dugc tinh ché bang k¥ thuat sic ky cot silicagel (etyl axetat trong heptan tir 20 dén
80%). Céac phan doan mong mudn dugc gdp lai va duoc 1am bay hoi dé giir & mic
~50mL dung mdi va 20mL dietyl ete duge thém vao. Chit két tia tao thanh duoc loc
va duoc rira bing dietyl ete dé thu dugc chét rén mau tréng nhat, chét rén nay duogc
tinh ché bing ky thuat LCMS diéu ché (Hypersyl C18 BDS-3um,100 x 4,6mm, pha
dong: NH4HC03l 0,2% trong nudc, axetonitril). Céc phan doan'mong muén dugc gop
lai va dugc 1am bay hoi dén khi kho, duge hoa tan trong metanol 14n nita va dugc lam
bay hoi dén khi kho va dugc 1am kho trong 16 chan khéng qua dém dé thu dugc hop
chét 134 (147mg) dudi dang chit bt mau tring. Phuong phép B: thoi gian luu: 0,93
phut; m/z: 403 (M-H)"; khdi lwong chinh xé4c: 404,06. 'H NMR (400 MHz, DMSO-ds)
o ppm 3,61 (q,J=9,5 Hz, 2 H), 3,92 (s, 3 H), 7,37 (d, J=2,0 Hz, 1 H), 7,53 (t, J=9,1 Hz,
1 H), 7,66 (d, J=1,5 Hz, 1 H), 8,00 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H), 8,33 (br. s, 1 H),
8,22 (dd, J=5,9, 2,6 Hz, 1 H), 10,38 (br. s., 1 H).

Hop chit 135: N-(3-bromo-4-ﬂopheny1)-1-mety1-4-[(2,2,2_-triﬂ0etyl)sulfamoyl]-1H-
- pyrol-2-carboxamit
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" Hop chit 135 duoc tdng hop theo cach trong ty nhu duge md ta déi véi hop
chit 134, sit dung 3-bromo-4-floanilin (631mg, 3,32mmol) thay cho 5-amino-2-
flobenzonitril trong budc cudi cing. Phuong phép B: thoi gian lwu: 1,04 phit; m/z:
456 (M-H); khéi lugng chinh x4c: 456,97. 'H NMR (400 MHz, DMSO-ds) § ppm
| 3,62 (q, 29,5 Hz, 2 H), 3,91 (s, 3 H), 7,34 - 7,40 (m, 2 H), 7,65 (d, J=1,8 Hz, 1 H),
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7,70 (ddd, J=9,1, 4,3, 2,4 Hz, 1 H), 8,14 (dd, J=6,4, 2,6 Hz, 1 H), 8,26 (br. s., 1 H),
10,21 (br. s, 1 H).

Hop chit 136: N-(3-clo-4,5-diflophenyl)-1,5-dimetyl-4-[(3-metyloxetan-
3-yl)sulfamoyl]-1H-pyrol-2-carboxamit
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San phdm tho etyl 1,5 -dimety1-4-[(3-metyloxetan'—3-yl)sulfamoyl]pyrol—2-
carbokylat (dwoc mo ta trong téng hop hop chét 89) (1800mg, 5;689mmol) dugce hoa
tan trong metanol (8mL), lithi hydroxit (720mg, 30,1mmol) trong nuéc (2mL) dugce
thém vao va hdn hop phéan tng ndy dugc 1am néng & 50°C trong 2 gi. Hon hop phan
g nay duogc 1am bay hoi dén khi kho va dugc 1am bay hoi ddng thoi véi toluen (2 x
50mL) d& thu dugc chit bot mau be. Mot nira ctia chét bot thu duge & trén duge hoa
tan trong nudc (SmL), va HCI (1M trong nudc, 15,02mL) duge thém vao. Lép nude
dugc chiét bang Me-THF (3 x 20mL). Céc 16p hiru co gbp lai duge rira bing nuéce
mubi, duoc 1am kho (Na2S04) va dugc ¢ dén khi khd dé thu dugc axit 1,5-dimetyl-4-
(N-(3-metyloxetan-3-yl)sulfamoyl)- 1H-pyrol-2-carboxylic (600mg). Axit 1,5-dimetyl-
4-(N-(3-metyloxetan-3-yl)sulfamoyl)-1H-pyrol-2-carboxylic (600mg, 2,08mmol) duoc
hoa tan trong DMF (3mL). Diisopropyletylamin (1,08mL, 6,24mmol), HATU (950mg,
2,50mmol) va 3-clo-4,5-difloanilin hydroclorua (dugc mé ta trong phén tbng hop hop
chit 57) dugc thém vao va hdn hop phan tng nay duge khudy & nhiét do trong phong
~ trong 68 gio va & 60°C trong 2 gio. H5n_ hop phan tmg nay dugc nap truc tiép 1én cot.
Hdn hop phan tng nay duoc tinh ché bing ky thuat sic ky cot silicagel (etyl axetat
trong heptan tir 20 dén 80%). Phan doan mong mudn dugc gdp lai va duoc cb dé gitt &
muttc ~ 100mL dung moi. Chét két tha mau tring dugc loc va duge rira bang ete dau
mé va duge 1am khé trong 10 chan khong qua dém dé thu dugc hop chit 136 (604mg)
~ dudi dang chét bot mau tring. Phuong phép B: thdi gian luu: 1,03 phit; m/z: 432 (M-
H)-; khéi lugng chinh xac: 433,07. 'H NMR (400 MHz, DMSO-ds) & ppm 1,49 (s, 3
H), 2,44 (s, 3 H), 3,83 (s, 3 H), 4,11 (d, J=6,4 Hz, 2 H), 4,59 (d, J=5,9 Hz, 2 H), 7,35
(s, 1 H), 7,77 - 7,86 (m, 2 H), 7,97 (s, 1 H), 10,20 (s, 1 H).
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Hop chdt 137:  N-(3-clo-4,5-diflophenyl)-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Trong 6ng 4p suét, san phidm tho etyl 4-closulfonyl-1,5-dimetyl-pyrol-2-
carboxylat (3,03g, 11,4mmol) (quy trinh tbng hgp dugc mo ta trong phan téng hop
hop chit 89) dugc hoa tan trong axetonitril (30mL). Diisopropyletylamin (4,91mL,
28,5mmol), sau do 1a (R)-1,1,1-triflo-2-propylamin (3,22g, 28,5mmol), dugc thém vao
dung dich ndy va dng dugc déng kin va hdn hop thu duge duge 1am néng & 80°C
trong 2 gid. Hon hop phan tng ndy dugc cd va chéit diu dinh mau da cam thu duoc
dugc hoa tan trong diclometan (50mL) va dwoc rira biang axit clohydric trong nudc
© (1N, 2 x 20mL). C4c chét hitu co duogc 1am kho trén natri sulphat, dugc loc va duge cd
trong chan khong, thu dugc chit ddu mau da cam (3,41g), chit diu nay dugc tinh ché
bang k¥ thuét sic ky cot silicagel (etyl axetat trong heptan tir 0 dén 80%). C4c phan
doan mong mubn dugc gdp lai va duge 1am bay hoi dén khi kho dé thu duge (R)-etyl
1,5-dimetyl-4-(N-(1,1,1-triflopropan-2-yl)sulfamoyl)-1H-pyrol-2-carboxylat ~ (2,3g)
dudi dang chit bot mau tring, chit bot ndy duoc st dung & dang nguyén trang. (R)-
etyl 1,5-dimetyl-4-(N-(1,1,1-triflopropan-2-yl)sulfamoyl)- 1H-pyrol-2-carboxylat
(2,3g, 6,72mmol) dugc hoa tan trong etanol (30mL) va natri hydroxit trong nudc
(13,4mL, 13,4mmol, 1M) dugc thém vio va hdn hgp phan tng nay dugc khudy &
: 40'°C' trong 2 gid va & nhiét do trong phong trong 66 git. Hon hgp phan ting nay dugc
lam néng & 70°C trong 2 gid. Natri hydroxit trong nude (6,72mL, 6,72mmol, 1M)
duge thém vao hdn hop phan tng, hdn hop ndy dugc lam néng & 70°C trong 2 gidy
nita. H3n hop phan ung nay dugc dé dat d¢én nhiét do trong phong va duoc cb dé giir &
muac ~20mL. HCl (20,15mL, 20,15mmol, 1M) dugc thém vao. Lép nudc dugc chiét
bing Me-THF (3 x 20mL). Céc 16p hitu co gdp lai dugc rira bang nudc mubi, duge
lam khé (Na2SO4) va dugc cd dén khi kho dé thu duoc axit (R)-1,5-dimetyl-4-(N-
(1,1,1-triflopropan-2-yl)sulfamoyl)-1H-pyrol-2-carboxylic  (2,05g). Axit (R)-1,5-
dimetyl-4-(N-(1,1,1-triflopropan-2-yl)sulfamoyl)- 1H-pyrol-2-carboxylic (450mg,
1,43mmol) va 3-clo-4,5-difloanilin hydroclorua (0,57g, 2,86mmol) (quy trinh tbng hop
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dugc md ta trong phin téng hop hop chét 57) va HATU (0,73g, 1,91mmol) dugc hoa
tan trong DMF (2mL) chira diisopropyletylamin (0,82mL, 4,77mmol). Hon hop phan
- ing nay dugc khudy & 40°C trong 66 gid. Hon hop phan tmg nay dwoc nap trye tiép
1én cot. Hon hop phan tmg nay duoc tinh ché bing k¥ thuat sic ky cot silicagel (etyl .
axetat trong heptan tir 20 dén 80%). Céc phan doan mong mubn dugc gdp lai va dugc
1am bay hoi dé giit & mirc ~50mL dung méi. Céc chit két ta dugc loc va dugc rira
b%mg ete ddu mo va duge 1am kho trong 10 chan khéng & 50°C qua dém dé thu duoc
hop chét 137 (490mg) duéi dang chit bot mau tring. Phuong phép B: thdi gian luu:
1,16 phat; m/z: 458 (M-H) 460 (M+H)*; khéi lwong chinh xé4c: 459,04. 'H NMR (400
MHz, DMSO-ds) & ppm 1,07 (d, J=6,8 Hz, 3 H), 2,44 (s, 3 H), 3,69 - 3,95 (m, 4 H),
7,37 (s, 1 H), 7,76 - 7,86 (m, 2 H), 8,21 (br. s., 1 H), 10,24 (br. s., 1 H).

Hop chét 138: N-(3-clo-4-flophenyl)-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 138 (510mg) duéi dang chét bot mau tring duge téng hop theo cach
tuong ty nhu dugec mo ta d6i voi hop chét 137, sir dung 3-clo-4-floanilin thay cho 3-
clo-4,5-difloanilin hydroclorua trong budc cubi cing. Phuong phap B: thoi gian luu:
1,10 phat; m/z: 440 (M-H)7; khéi lugng chinh xac: 441,05. 'H NMR (400 MHz,
DMSO-dg) 6 ppm 1,07 (d, J=7,0 Hz, 3 H), 2,44 (s, 3 H), 3,75 - 3,87 (m, 4 H), 7,36 (s,
1 H), 7,39 (t, J=9,1 Hz, 1 H), 7,66 (ddd, J=9,1, 4,3, 2,6 Hz, 1 H), 8,02 (dd, J=6,9, 2,5
Hz, 1 H), 8,19 (br. s, 1 H), 10,15 (s, 1 H).

Hop chét 139: N-(3,4-diflophenyl)-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 139 (462mg) dudi dang chit bot mau tring dwoc tdng hop theo cach
‘twong tw nhu dwge md ta dbi véi hop chét 137, sir dung 3,4-difloanilin thay cho 3-clo-
4,5-difloanilin hydroclorua trong budc cudi cing. Phuong phap B: thoi gian lwu: 1,06
phut; m/z: 424 (M-H)" 426(M+H)*; khéi luong chinh xéac: 425,08. 'H NMR (400
MHz, DMSO-d¢) 8 ppm 1,07 (d, J=6,8 Hz, 3 H), 2,44 (s, 3 H), 3,75 - 3,88 (m, 4 H),
7,35 (s, 1 H), 7,40 (dt, J=10,5, 9,2 Hz, 1 H), 7,45 - 7,54 (m, 1 H), 7,87 (ddd, J=13 .4,
7,6, 2,5 Hz, 1 H), 8,19 (br. s., 1 H), 10,17 (s, 1 H).

Hop chit 140: N-(3 -xyano-4-ﬂophenyl)- 1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Axit (R)-1,5-dimetyl-4-(N-(1,1,1-triflopropan-2-yl)sulfamoyl)-1H-pyrol-2-
carboxylic (168mg, 0,53mmol) (quy trinh tbng hop dwgc mb ta trong phin tdng hop
hop chit 137), 5-amino-2-flobenzonitril (0,15g, 1,07mmbl) ‘vi HATU (0,24g,
0,64mmol) dugc hoa tan trong DMF (ImL) chta diisopropyletylamin (0,23mL,
1,34mmol). Hon hop phan tmg nay duge khudy & 50°C trong 1 gid. Hdn hop phan tmg
nay dugc tinh ché bing ky thuét sic ky cot silicagel (etyl axetat trong heptan tir 20 dén
80%). Cac phén doan mong mudn duge g0p lai va dugc 1am bay hoi dé gitt & muc
~50mL dung m6i. Céc chét rin mau tre"lng dugc loc va dugce lam khd trong 16 chén
khong @& thu duoc hop chit 140 (180mg) dudi dang chét bdt mau tring. Phuong phap
B: thoi gian luu: 1,00 phut; m/z: 431 (M-H); khéi lugng chinh xé4c: 432,09. 'H NMR
(400 MHz, DMSO-d¢) & ppm 1,07 (d, J=6,8 Hz, 3 H), 2,44 (s, 3 H), 3,76 - 3,87 (m, 1
H), 3,84 (s, 3 H), 7,38 (s, 1 H), 7,52 (t, J=9,1 Hz, 1 H), 8,01 (ddd, J=9,2, 4,8, 2,9 Hz, 1
H), 8,10 - 8,35 (m, 1 H), 8,22 (dd, J=5,9, 2,6 Hz, 1 H), 10,30 (br. s, 1 H). -

Hop chit 141:  N-(3-bromo-4-flophenyl)-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 141 (210mg) dudi dang chit bot mau trang duge tdng hop theo céch -

I

teong ty nhu dugc mo ta d6i vé6i hop chét 140, sir dung 3-bromo-4-floanilin (0,20g,
1,07mmol) thay cho 5-amino-2-flobenzonitril. Phuong phép B: thoi gian luu: 1,11
phut; m/z: 484 (M-H); khéi luong chinh xé4c: 485,00. 'H NMR (400 MHz, DMSO-de)
8 ppm 1,07 (d, J=7,0 Hz, 3 H), 2,43 (s, 3 H), 3,74 - 3,89 (m, 1 H), 3,83 (s, 3 H), 7,29 -
7,40 (m, 2 H), 7,70 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 8,13 (dd, J=6,4, 2,6 Hz, 1 H), 8,18
(br.s., 1 H), 10,13 (s, 1 H).

Hop chét 142: N-[4-flo-3-(triflometyl)phenyl]-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 142 (187mg) duéi dang chét bdt mau triing dugc tdng hop theo cach
twong tu nhu dugc md ta dbi véi hop chit 140, st dung 4-ﬂo_'-3-(triﬂometyl)anilin
(0,19g, 1,07mmol) thay cho 5-amino-2-flobenzonitril. Phwong phap B: thoi gian luu:
1,14 phat; m/z: 474 (M-H); khéi luong chinh xac: 475,08. 'H NMR (400 MHz,
DMSO0-ds) & ppm 1,07 (d, J=7,0 Hz, 3 H), 2,44 (s, 3 H), 3,76 - 3,85 (m, 1 H), 3,84 (s,
3 H), 7,39 (s, 1 H), 7,49 (br. t, J=9,8, 9,8 Hz, lH) 8,00 - 8,08 (m, lH) 8,10 - 8,30
(m, 1 H), 8,19 (dd, J=6,6, 2,6 Hz, 1 H), 1028(slH) :

Hop chit 143:  N-(3-clo-2,4-diflophenyl)-1,5-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 143 (147mg) dudi dang chit bot mau tring dugc téng hop theo cach
tuong ty nhu duge mo ta ddi véi hop chét 140, sir dung 3-clo-2,4-difloanilin (0,17g,
1,07mmol) thay cho 5-amino-2-flobenzonitril. Hon hgp phan tng nay dugc khudy &
- 60°C trong 2 gid nita. Phuwong phéap B: thoi gian luu: 1,07 phat; m/z: 458 (M-H)'; khéi
luong chinh x4c: 459,04. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,09 (d, J=7,0 Hz, 3
H),‘ 2,44 (s, 3 H), 3,82 (s, 3 H), 3,76 - 3,91 (m, 1 H), 7,34 (td, J=9,0, 2,0 Hz, 1 H), 7,35
(s, 1 H), 7,52 (td, J=8,7, 5,8 Hz, 1 H), 8,20 (br. s., 1 H), 10,05 (s, 1 H).

Tbng hop etyl 4-closulfonyl-1,3-dimetyl-pyrol-2-carboxylat (budc 1)

Etyl 1,3-dimetylpyrol-2-carboxylat (10,7g, 61,0mmol) dwoc thém theo timg
giot vao axit closulfonic (33,3mL, 500mmol) & 0°C trong mdi truong khi nito. Hon
hop phan tng nay dugc lam 4m dén nhiét do trong phong va duge dé khudy 2 gio. Hon
hop thu dugc duge thém theo ting giot vao hdn hgp nudc-nude da duge khudy va
duoc kiém soét nhiét d6 (200mL), gitr nhiét d6 thdp hon 5°C. Chét két tha mau tréng
dugce tao ra. I-Iuyén phu nuée thu duge dugce chiét bang diclometan (3 x '100mL). Céc
dich chiét g0p lai dugc rira béng nude mudi va duge 1am kh(‘) trén natri sulphat, dugc
loc va dugc cd trong chian khong, thu dugc etyl 4-closulfonyl-1,3-dimetyl-pyrol-2-
carboxylat (13,96g) dudi dang chit bét mau ndu, chét bdt ndy duge sir dung & dang

nguyén trang.

Phuong phép B: thoi gian lvu: 1,11 phat; m/z: 264 (M-H)'; khdi luong chinh
xac: 265,02.

Téng hop etyl 1,3-dimetyl-4-[[(1R)-2,2,2-triﬂo-l-métyl-etyl]sulfamoyl]pyrol-Z-
carboxylat (budc 2)

Trong 6ng 4p suét, etyl 4-closu1fonyl-1,3-dimetyl-pyi‘ol-2-.carboxylat (4,65g,
17,5mmol) dugc hoa tan trong axetonitril (30mL). Diisopropyletylamin (7,54mL,
43,8mmol), sau do la (R)-1,1,1-triflo-2-propylamin (2,97g, 26,3mmol), dugc thém vao
dung dich nay va éng dugc déng kin va hdn hop thu duge dugc 1am néng & 80°C qua
dém. Sau d6, hdn hgp nay duge 1am ngudi dén nhiét do trong phong va dugc cd. Chét
diu dinh mau nau thu dugc duge hoa tan trong diclometan (100mL) va dugc rira bing
axit clohydric (1IN, 2 x 30mL). Cac chét hitu co dugce 1am khd trén natri sulphat, dugc
loc va dugc c6 trong chén khoéng, thu dugc chit diu mau nau (5,12g). Chit diu mau

nau nay duoc tinh ché bang k§ thuat sic ky cot silicagel (gradien rira giai: etyl
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axetat:heptan tir 0 dén 80%). Céc phan doan mong mudn dugc gbp lai va dugc lam
~bay hoi dén khi khd dé thu dugc etyl 1,3-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]-
sulfamoyl]pyrol-2-carboxylat (3,05g) du6i dang chét bot mau vang nhét. Phwong phép
B: thoi gian luu: 0,96 phat; m/z: 341 (M-H); khéi lugng chinh xéc: 342,09.

Téng hop axit 1,3-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-

carboxylic (budc 3)

Etyl 1,3-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-
carboxylat (3,05g, .8,46mmol) duge hoa tan trong etanol (50mL) va natri hydroxit
trong nudc (1M, 42,3mL, 42,3mmol) dugc thém vao. Hén hop phan ng nay dugc
khudy & 80°C trong 18 gid. Hon hop phan tmg nay dugc d dat dén nhiét do trong

phong va dugc co dé giit & mitc ~20mL dung méi. Dung dich ndy dugc pha lodng -
| bang hydroclorua trong nuéc (1M, 42,3mL, 42,3mmol) va dugc chiét bang Me-THF
(B3x 30mL). Cac 16p hitu co gop lai dugc rira bang nudc muéi, dugc 1am kho (N a2S04)
va dﬁqc c6 dén khi kho dé fhu duoc axitb 1,3-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylic (2,71g). Phuong phap B: thoi gian luu: 0,45 phut;
m/z: 313 (M-H)'; khéi lugng chinh xéc: 314,05. |
Hop chét 144. N-(3,4-diﬂ§phef1yi)-1,3-dim‘ety‘1-4-{[(1R)-2,2,2-triﬂo-1-
metyletyl] sulfamoyl}-1H-pyrol-2-carboxamit (budc 4)

F F

(R (@]
Fonn=d A
I\ N
o N _
AN
Axit 1,3-dimetyl-4-[[(1R)-2,2,2-triflo- 1-metyl-etyl]sulfamoYl]pyrol-2-

carboxylic (450mg, 1,43mmol) va 3,4-difloanilin (0,37g, 2,86mmol) va HATU (0,73g,
1,91mmol) dugc hoa tan trong DMF (1,92mL, 24,7mmol) chia diisopropyletylamin
(0,82mL, 4,77mmol). Hon hop phan tmg nay dugc khudy & 40°C trong 42 gid va dugc
dé dat dén nhiét do trong phong. Hon hop phéan tmg nay dugc tinh ché bing k§ thuat
sdc ky cot silicagel (gradien rira giai: etyl axetat trong heptan tir 10 dén 70%). Céc
phén doan mong mubn dugc gdp lai va dwoc 1am bay hoi dé gitt & mirc ~50mL dung
moi. Céc chit rin mau tring duge loc va dugce 1am kho qua dém trong 16 chan khong &

50°C dé thu dugc hop chit 144 (470mg) dudi dang chit bot mau tring. Phuong phép
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B: thoi gian luu: 1,01 phat; m/z: 424 (M-H); khéi lugng chinh x4c: 425,08. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,11 (d, J=6,8 Hz, 3 H), 2,29 (s, 3 H), 3,72 (s, 3 H), 3,82
(quin, J=7,5 Hz, 1 H), 7,37 - 7,46 (m, 2 H), 7,50 (s, 1 H), 7,73 - 7,92 (m, 1 H), 8,16
(br.s., 1 H), 10,31 (s, 1 H).

Hop chét 145: N-(3-clo-4-flophenyl)-1,3-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit '
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Hop chit 145 (452mg) duéi dang chét bot mau tring dwoc tdng hop theo cach
tuong ty nhu dugc mo ta dbi véi hop chit 144, st dung 3-clo-4-floanilin thay cho 3,4-
difloanilin. Phuong phép B: thoi gian lvu: 1,06 phut; m/z: 440 (M-H); khéi luong
chinh xéc: 441,05. '"H NMR (400 MHz, DMSO-d¢) 8 ppm 1,11 (d, J=6,8 Hz, 3 H),
2,30 (s, 3 H), 3,72 (s, 3 H), 3,83 (quin, J=6,6 Hz, 1 H), 7,41 (t, J=9,1 Hz, 1 H), 7,50 (s,
1 H), 7,55- 7,71 (m, 1 H), 7,98 (dd, J=6,7, 2,1 Hz, 1 H), 8,16 (br.s., 1 H), 10,29 (s, 1
H).

Hop chit 146: N-(3,4-diflophenyl)-1,3-dimetyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Ty

Hop chét 146 (353mg) dudi dang chét bot mau tréng dwgc tong hop theo cach
twong tw nhu dugc mé ta déi véi hop chit 144, sit dung (S)-1,1,1-triflo-2-propylamin
(1,50g, 13,3mmol) thay cho (R)-1,1,1-triflo-2-propylamin trong budc 2 (tao ra axit
1,3-dimetyl-4-[[(15)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic du¢i dang
hop chét trung gian). Phuong phép B: thoi gian luu: 1,01 phut; rh/z: 424 (M-H); khéi
luong chinh x4c: 425,08. 'H NMR (400 MHz, DMSO-ds) § ppm 1,11 (d, J=6,8 Hz, 3
H), 2,29 (s, 3 H), 3,72 (s, 3 H), 3,76 - 3,87 (m, 1 H), 7,34 - 7,46 (m, 2 H), 7,49 (s, 1
H), 7,74 - 7,91 (m, 1 H), 8,16 (br. s., 1 H), 10,31 (s, 1 H).

-135-



23454

Hop chét 147: N-(3-clo-4-flophenyl)-1,3-dimetyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

F Cl

Hop chit 147 (443mg) duéi dang chét bot mau tring dugc tbng hop theo cach
twong tw nhu dugc mé ta ddi véi hop chit 144, st dung (S)-1,1,1-triflo-2-propylamin
(1,50g, 13,3mmol) thay cho (R)-1,1,1-triflo-2-propylamin trong buéc 2 (tao ra axit 1,3-
diméty1-4-[[(1S)-2,2,2—triﬂo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylié duéi dang hop
chét trung gian) va 3-clo-4-floanilin thay cho 3,4-difloanilin trong buéc 4. Phuong phap
B: thoi gian luu: 1,06 phuat; m/z: 440 (M-H); khéi luong chinh xéc: 441,05. '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1,11 (d, J=7,0 Hz, 3 H), 2,30 (s, 3 H), 3,72 (s, 3 H), 3,83
(quin, J=7,2 Hz, 1 H), 7,41 (t, J=9,1 Hz, 1 H), 7,50 (s, 1 H), 7,62 (ddd, J=9,0, 4.2, 2,6
Hz, 1 H), 7,98 (dd, J=6,8, 2.4 Hz, 1 H), 8,17 (br. s., 1 H), 10,29 (s, 1 H).

Hop chit 148: N-(3,4-diflophenyl)-1,3-dimetyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit

Hop chit 148 dugc tdng hop theo cach twong tu nhu duge mé ta ddi véi hop
chit 144 dudi dang hop chét trung gian, sir dung 3-metyl-3-oxetanamin thay cho (R)-
1,1,1-triflo-2-propylamin trong buéc 2. Trong budc 4, cac phan doan mong mudn
dugc 1am bay hoi @& thu duoc chit diu, chit ddu nay dugc tinh ché 13n nita bang k§
thuat séc ky cot silicagel (gradien rira giai: etyl axetat trong heptan tir 40 dén 70%).
Céc phan doan mong mubn duoc gdp lai va dugc 1am bay hoi dé thu duogc hop chét
148 (475mg) dudi dang chét bt mau tring. Phuong phap B: thoi gian luu: 0,86 phit;
m/z: 398 (M-H); khdi lwong chinh x4c: 399,11. 'H NMR (400 MHz, DMSO-ds) &
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ppm 1,53 (s, 3 H), 2,32 (s, 3 H), 3,72 (s, 3 H), 4,13 (d, J=6,4 Hz, 2 H), 4,62 (d, J=5,9
Hz, 2 H), 7,36 - 7,51 (m, 3 H), 7,62 - 8,16 (m, 2 H), 10,32 (br. s., 1 H).

Hop chét 149: N-(3-clo-4-flophenyl)-1,3-dimetyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
1H-pyrol-2-carboxamit '
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Hop chéit 149 duogc téng hop theo cach gidng nhu hop chit 144, st dung 3-
metyl-3-oxetanamin thay cho (R)-1,1,1-triflo-2-propylamin trong buéc 2 va 3-clo-4-
floanilin thay cho 3,4-difloanilin trong budc 4. Trong budc 4, cdc phadn doan mong
~ mudn dugc 1am bay hoi dé thu dugc chét dau, chat ddu ndy héa rén khi dé yén. Chét
bt héy dugc tan min trong CH2Cl, Am (IIOmL) va dugc dé dat dén nhiét do trong
phéng. Céc chit rin mau tring duoc loc va duge rira bang CH>Cl, (SmL) va ete dau
mé (5mL) va duoc 1am khé trong 10 chan khéng & 50°C dé thu dugc hop chét 149
(435mg) dudi dang chét bot mau tring. Phuong phap B: thoi gian luu: 0,92 phut; m/z:
414 (M-H); khdi lugng chinh xac: 415,08. 'H NMR (400 MHz, DMSO_-dé) o ppm
1,53 (s, 3 H), 2,32 (s, 3 H), 3,72 (s, 3 H), 4,12 (d, J=6,4 Hz, 2 H), 4,62 (d, J=5,9 Hz, 2
H), 7,41 (t, J=9,1 Hz, 1 H), 7,47 (s, 1 H), 7,62 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 7,91 (br.
s., 1 H), 7,99 (dd, J=6,8, 2,6 Hz, 1 H), 10,29 (br. s., 1 H).

Hop chit 150:  N-(3-xyano-4-flophenyl)-1,3-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metylety'l]sulfamoyl}-1H-pyrol-2-carboxamit ' .
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Hop chét 150 (416mg) duéi dang chét bdt mau tring duge téng hop theo cach
gidng nhu hop chét 144, sir dung 5-amino-2-flobenzonitril thay cho 3,4-difloanilin va
thoi gian phan Gng 1a 20 gio thay cho 42 git trong budc 4. Phuong phéap C: thoi gian
luu: 1,68 phut; m/z: 431 (M-H); khéi lugng chinh xé4c: 432,09. 'H NMR (400 MHz,

-137-



23454

DMSO-ds) 8 ppm 1,11 (d, J=7,0 Hz, 3 H), 2,31 (s, 3 H), 3,73 (s, 3 H), 3,83 (quin,
J=7,2 Hz, 1 H), 7,52 (br. s, 1 H), 7,54 (t, J=9,1 Hz, 1 H), 7,97 (ddd, J=9,2, 4,9, 2,6 Hz,
1 H), 8,09 - 8,27 (m, 1 H), 8,18 (dd, J=5,7, 2,6 Hz, 1 H), 10,42 (br. s., 1 H).

Hop  chit 151:  N-(3-xyano-4-flophenyl)-1,3-dimetyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 151 (420mg) dudi dang chit bot mau tring dwoc tdng hop theo cach
- tuong ty nhu dugec mo ta d6i véi hop chit 144, st dung (S)-1,1,1-triflo-2-prcpylamin
(1,50g, 13,3mmol) thay cho (R)-1,1,1-triflo-2-propylamin troﬁg budc 2 va 5-amino-2-
flobenzonitril thay cho 3,4-difloanilin va thoi gian phan (g 1a 20 gio thay cho 42 gid
trong buéc 4. Phuong phép B: thdi gian Iuu: 0,96 phut; m/z: 431 (M-H); khéi luong
chinh x4c: 432,09. 'H NMR (400 MHz, DMSO-ds) & ppm 1,11 (d, J=6,8 Hz, 3 H),
2,31 (s, 3 H), 3,73 (s, 3 H), 3,83 (quin, J=7,2 Hz, 1 H), 7,51 (s, 1 H), 7,54 (t, J=9,2 Hz,
1 H), 7,97 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H), 8,09 - 8,27 (m, 1 H), 8,18 (dd, J=5,9, 2,6 Hz,
1 H), 10,42 (br. s., 1 H).

Hop chit 152 N-(3-xyano-4-flophenyl)-1,3-dimetyl-4-[(3-metyloxetan-3-yl)-
sulfamoyl]-1H-pyrol-2-carboxamit

Hop chét 152 dugc tdng hop theo cach tuong tuw nhu dugc md ta ddi véi hop
chit 144, sir dung 3-metyl-3-oxetanamin thay cho (R)-1,1,1-triflo-2-propylamin trong
budc 2 va 5-amino-2-flobenzonitril thay cho 3,4-difloanilin trong buéc 4. Trong budc
4, cac phan doan mong mudn dugc 1am bay hoi dé thu dugc chit ddu mau vang nhat,

chit ddu nay dugc tinh ché 14n nita bang k§ thuét sic ky cot silicagel (gradien rira giai:
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etyl axetat trong heptan tir 40 dén 70%). Cac phan doan mong muén dugc gop lai va
dugc lam bay hoi dé thu dugc hop chét 152 (332mg) dudi dang chit b6t mau tréng.
Phuong phép B: thoi gian lwu: 0,80 phit; m/z: 405 (M-H)"; khéi luong chinh xéc:
406,11. 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,53 (s, 3 H), 2,34 (s, 3 H), 3,73 (s,
3 H), 4,13 (d, J=6,4 Hz, 2 H), 4,62 (d, J=5,9 Hz, 2 H), 7,48 (s, 1 H), 7,54 (t, J=9,1 Hz,
1 H), 7,92 (br. s., 1 H), 7,98 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz,
1 H), 10,43 (br. s., 1 H). ' ~

Hop chit 153: N-[4-flo-3-(triflometyl)phenyl]-1,3 -dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 153 (270mg) duéi dang chit rin mau be duoc téng hop theo cach
trong tr nhu dugc mo ta ddi v6i hop chit 144, sir dung axit 1,3-dimetyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic (260mg, 0,83mmol) va 4-flo-3-
(triflometyl)anilin (0,31g, 1,65mmol) thay cho 3,4-difloanilin trong budc 4. Phuong
phép B: thoi gian luu: 1,10 phat; m/z: 474 (M-H); khdi lwong chinh x4c: 475,08. H
NMR (400 MHz, DMSO-ds) 8 ppm 1,12 (d, J=6,8 Hz, 3 H), 2,32 (s, 3 H), 3,73 (s, 3
H), 3,84 (quin, J=7,3 Hz, 1 H), 7,48 - 7,56 (m, 2 H), 7,91 - 8,00 (m, 1 H), 8,12 - 8,24
(m, 2 H), 10,41 (s, 1 H).

Téng hop metyl 1-metyl-4-[[(1S5)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-

carboxylat

A

Trong 6ng 4p sult, metyl 4-closulfonyl-1-metyl-pyrol-2-carboxylat (ISg;'
| 63,11mmol) dugc hoa tan trong 100mL axetonitril kho. (S)- 1,1,1-triﬂo-2-propy1aminyf
(8,56g, 75,74mmol), sau do6 la diisopropylefylamin (27,19mL, 157,79mmol), dugc
thém vao dung dich nay. Ong 4p suit dugc rira sach bang nito va dugc dong kin. Hon
hop nay dugc khqu trong bé diu da dugc lam néng trude ¢ 80°C trong 1}5‘ gid. Sau
d6, hdn hop ‘duqc 1am ngudi dén nhiét d6 trong phong Ve‘i dugc ¢cd trong’chﬁn khﬁﬁg..
Phén cin thu dugce duge hoa tan trong diclometan (400mL) va duoc rira bang HCI
(1M/trong nuéce/2 x 100mL). Céac chét hitu co thu dugc dugc lam kho trén NaxSOys,
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dirqc loc va duc_)'é c0 trong chén khong, thu dugc metyl 1-metyl-4-[[(1S)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxylat duéi dang chit bot mau be (17,5g), chit bot
ndy dugc str dung & dang nguyén trang. Phuong phép B: thoi gian luu: 0,83 phit; m/z:
313,1 (M-H); khdi lwong chinh xéac: 314,05.

Tbng hop axit 1-metyl-4-[[(1S5)-2,2,2-triflo- 1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic

Metyl 1-metyl-4-[[(1S)-2,2,2-triflo-1 -nietyl-ctyl]sulfamoyl]pyrol-2-carboxylat
(6,6g, 19,7mmol) dugc hoa tan trong tetrahydrofuran (56mL). Lithi hydroxit (1,655g,
69,1mmol) trong nudc cit (7,5mL), sau d6 13 metanol (3mL), dugc thém vao dung
dich nay. Hbn hop thu duge dugc khudy qua dém. Hon hop nay duogc cd dén khi chi
con lai nuée va nude cit bd sung (15mL) duge thém vao. Hon hop nay dugc trung hoa
bang axit clohydric (1M, trong nué6c). Hdn hop thu dugc dugc chidt bing 2-
metyltetrahydrofuran (3 x 20mL). Cac dich chiét gdp lai dugc lam kho trén natri
sulphat, dugc loc va dugc co6 trong chin khong, thu dugc axit 1-metyl-4-[[(1S)-2,2,2-
triﬂo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic '(‘5,‘3_4g). Phuong phép B: thoi gian
Iuu: 0,45 phﬁt; m/z: 299,0 (M-H); khéi lugng chinh xéc: 300,04.

Hop chit 154: 1 -metyl-4-{[(15)-2,2,2-triflo-1 -metyletyl]éulfamoyl}-N-(2,3,4-
triflophenyl)-1H-pyrol-2-carboxamit
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Axit  1-metyl-4-[[(15)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic
(500mg, 1,67mmol) dugc hoa tan trong N,N-dimetylformamit (ImL). Sau 46, HATU
(0,76g, 2mmol) duge thém vao va hdn hop ndy dwgc khudy trong 20 phut. Sau do,
diisopropyletylamin (0,86mL, Smmol) dugc thém vao, sau do la 2,3,4-trifloanilin
(0,49g, 3,33mmol). Hn hop phan tmg nay duoc khudy & 50°C trong 5 gid. Sau do,
hdn hop nay duoc 1am ngudi dén nhiét dd trong phong va duge tiém truc tiép 1én
miéng silic oxit. H3n hop nay dugc tinh ché bing k¥ thuat sic ky cot silicagel, sir dung
gradien rira giai tir heptan dén EtOAc (100:0 dén 0:100), thu dugc hop chit 154 dudi
‘ dang chit bot mau tring (253mg). Phuong phép B: thoi gian lu’u 0,99 phut; m/z: 428,1
(M-H); khéi luong chinh x4c: 429,06. 'H NMR (400 MHz, DMSO-ds) 8 ppm, 1,09 (d,
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J=7,0 Hz, 3 H), 3,90 (s, 3 H), 3,91 - 4,02 (m, 1 H), 7,24 - 7,48 (m, 3 H), 7,65 (d, J=1,8
Hz, 1 H), 7,76 - 8,97 6 (br.s, 1 H), 9,58 - 11,00 (br.s, 1 H).

Hop chét 155:  N-(3-bromo-2,4-diflophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit |
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Hop chét 155 (314mg) dugc didu ché theo cach twong tw nhu dugc mé ta dbi
v6i hgp chét 154, sir dung 3-bromo-2,4-diflo-anilin (0,69g, 3,33mmol) thay cho 2,3,4-
trifloanilin, thu dwoc chdt bot mau tring. Phuong phép B: thoi gian luu: 1,04 phat;
m/z: 490,03 (M-H); khéi lwong chinh xéc: 491,0. 'H NMR (400 MHz, DMSO-ds) 8
ppm 1,09 (d, J¥7,0 Hz, 3 H), 3,90 (s, 3 H), 3,91 - 4,02 (m, 1 H), 7,23 - 7,39 (m, 2 H),
7,57 (td, J=8,7, 5,9 Hz, 1 H), 7,64 (d, J=1,5 Hz, 1 H), 8,18 (br. s., 1 H), 10,12 (br. s., 1
H).

Hop chét 156: N-(3-clo-2,4-diflophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
- metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 156 (289mg) dugc diéu ché theo cach twong tu nhu hop chét 154, sir
dung 3-clo-2,4-diflo-anilin (0,54g, 3,33mmol) thay cho 2,3,4-trifloanilin, thu dugc
chit bot mau tréng. Phuong phép B: thoi gian luu: 1,03 phat; m/z: 444,11 (M-H)'; khéi
lugng chinh x4c: 445,03. 'H NMR (400 MHz, DMSO-ds) § ppm 1,09 (d, J=6,8 Hz, 3
H), 3,90 (s, 3 H), 3,91 - 4,00 (m, 1 H), 7,29 - 7,43 (m, 2 H), 7,53 (td, J=8,7, 5,9 Hz, 1
H), 7,64 (d, J=1,8 Hz, 1 H), 8,17 (br. 5., 1 H), 10,14 (br.s., 1 H). |

Hop chét 157: N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl]pyrol-2-carboxamit
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Diéu ché theo cach twong ty nhu dugc md ta dbi v6i hop chit 123, sir dung 5-
amino-2-flo-benzonitril (580,5mg, 4,14mmol) thay cho 3-clo-4-flo-anilin, thu dugc
‘hop chit 157 dudi dang chét bot mau tring (136mg). Phuong phap B: thoi gian luu:
0,96 phit; m/z: 417,13 (M-H)"; khéi lugng chinh x4c: 418,07. '"H NMR (400 MHz,
DMSO-d¢) 6 ppm 1,08 (d, J=6,8 Hz, 3 H), 3,82 - 4,00 (m, 4 H), 7,36 (d, J=2,0 Hz, 1
H), 7,43 - 7,59 (m, 1 H), 7,65 (d, J=1,5 Hz, 1 H), 7,96 - 8,04 (m, 1 H), 8,05 - 8,33 (m,
2 H), 10,38 (br. s., 1 H).

Hop chit 158: N-(3-xyanophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-metyletyl]-
sulfamoyl}-1H-pyrol-2-carboxamit
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LiOH (2,34g, 55,68mmol) dugc thém vao metyl 1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (5,0g, 15,91mmol, dugc diéu ché nhu trong
phan tdng hop hop chit 122) duge hoa tan trong dioxan (59mL) va nuéc (10mL) va
hdn hop phan tmg nay dugc khudy 16 gid. Hon h(,)'p ndy dugc cd trong chén khong.
Phin ciin dwgc hoa tan trong nudc va dugc axit hoa bing dung dich HC1 IN dén do
pH~3. Hon hop nay dugc khudy & nhiét do trong phong trong 30 phit. San phdm nay
duge loc ra va duge 1am kho trong chan khong dé try thanh chét rin mau vang nhat
cia axit I1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic
3 ,95 g). Axit nay (700mg, 2,33mmol), 3-aminobenzonitril. (347,8rhg, 2,91mmol),
HATU (1108mg, 2,914mmol) va DIPEA (1,2mL, 6,99mmol) dugc hoa tan trong DMF
(7mL) va hdn hop nay duge khudy & nhiét do trong phong trong 16 gio. Hon hop nay
duogc rét vao 100mL nude da va duge chiét bing EtOAc. Lép hitu co duge tach ra,
dugc rira bang nude mubi, dugc 1am khoé (MgS0s), dugce loc va dugc cd trong chan

* khong. Phin cin dugc tinh ché trén silic oxit, sit dung gradien rira giai heptan-EtOAc
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100-0 -> 50-50. Céac phan doan san phém dugc thu lai va duogc cd trong chan khong.
- San phém ndy duwoc lam két tinh ra khoi 2-propanol, dugc loc ra va dugc lam kho
trong chan khéng, thu dwgc hop chit 158 (518mg) dudi dang chit rin mau tréng.
Phuong phap B: thoi gian luvu: 0,93 phiit; m/z: 399,1 (M-H); khéi lwong chinh xéc:
400,08. 'H NMR (600 MHz, DMSO-ds) & ppm 1,08 (d, J=7,04 Hz, 3 H) 3,86 - 4,00
(m, 4 H) 7,39 (d, J=1,91 Hz, 1 H) 7,50 - 7,61 (m, 2 H) 7,66 (d, J=1,61 Hz, 1 H) 7,99
(dt, J=7,56, 2,02 Hz, 1 H) 8,12 - 8,21 (m, 2 H) 10,35 (s, 1 H).

Hop chit 1591 N- [2-flo-3-(triflometyl)phenyl]-1 -mety1-4-'{ [(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 159 (582mg) dugc diéu ché theo cach twong tu nhir duge md ta ddi
v6i hop chét 158, st dung 3-amino-2-flobenzotriflorua (0,387mL, 2,91mmol) thay cho
3-aminobenzonitril, thu dwgc chit rin mau tring. Phuong phép B: thoi gian luu: 1,06
phut; m/z: 460,1 (M-H)7; khéi luong chinh xac: 461,06. '"H NMR (400 MHz, DMSO-
ds) 8 ppm 1,10 (d, J=6,8 Hz, 3 H), 3,87 - 3,98 (m, 4 H), 7,37 - 7,47 (m, 2 H), 7,61 -
7,67 (m, 2 H), 7,88 (t, J=7,2 Hz, 1 H), 8,19 6 (d, J=8,4 Hz, 1 H), 10,21 (s, 1 H).

Hop chét 160: N-(3-xyano-2-flophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit ' '
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Hop chét 160 (202mg) dugc diéu ché theo cach twong ty nhu dwgc md ta dbi
v6i hop chét 158, st dung 3-amino-2-flobenzonitril (396,7mg, 2,91mmol) thay cho 3-
aminobenzonitril, thu dwgc chét rin mau tring. Phuong phép B: thoi gian luu: 0,92
phut; m/z: 417,1 (M-H); khéi lugng chinh x4c: 418,07. 'TH NMR (400 MHz, DMSO-
ds) 6 ppm 1,10 (d, J=7,0 Hz, 3 H), 3,89 - 3,99 (m, 4 H), 7,38 (d, J=2,0 Hz, 1 H), 7,43
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(t, J=7,9 Hz, 1 H), 7,67 (d, J=1,8 Hz, 1 H), 6 7,78 (ddd, J=7.8, 5.9, 1,5 Hz, 1 H), 7,88 -
7,93 (m, 1 H), 8,19 (d, J=8,6 Hz, 1 H), 10,26 (s, 1 H). |

Hop chit 161: N-[3-(1, 1-difloetyl)-4-flophenyl]-1-metyl-4-[ (3-metyloxetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit

Téng hop 2-(1,1-difloetyl)-1-flo-4-nitro-benzen: 1-(2-flo-5-nitrophenyl)etanon
(19g, 103,7mmol) dugc hoa tan trong diclometan (300mL). Hon hop nay dugc khudy
G -78°C trong mﬁi truong khi N,. Dietylaminosulfur triflorua (33,4g, 207mmol) dugc
thém vao hdn hop nay bing éng théng trong khoang thoi gian 1a 30 phut. Hén hop
phan tng nay dugc khudy & 35°C trong 16 gid. Hon hop phan tmg lanh duge rét vao
nudce d4 (200mL). Lép nuée duge chiét bing diclometan (80mL) hai 1an. Cac 16p hitu
co gop lai duge rira bing nudc, duge 1am kho trén natri sulfat va dﬁqc 1am bay hoi dén
khi khé dé thu dugc chit ddu mau vang. San phdm tho ndy dugc tinh ché bang k¥

thuat séc ky cot dé thu dugc chit diu mau vang (13g).

Téng hop 3-(1,1-difloetyl)-4-flo-anilin: 2-(1,1-difloetyl)-1-flo-4-nitrobenzen
(13g, 63,37mmol) dugc hoa tan trong metanol (65mL) va nuéc (65mL). Bot sat
(10,6g) va HC1 (25mL) dugce thém vao. Hon hgp niy dugc khudy & nhiét do trong
phong trong 45 phit. Sau d6, hdn hgp phan tng nay duoc loc qua xelit, dich loc dugc
rira bﬁng dung dich natri cacbonat bdo hoa va dugc 1am kho trén natri sulfat va dugc
1am bay hoi dén khi kho dé thu dwoc chit didu mau vang. Sén phém thd nay dugc tinh

ché bang k¥ thuit sic ky c6t dé thu dugc chit ddu mau vang (5 845mg).

Téng - hop 5-[[3—(1,1-diﬂoetyl)54-ﬂofphenyl]carbamoyl]-1-mety1-pyrol-3- |
sulfon)/fl cloﬁia: 3-(1,1-difloetyl)-4-flo-anilin (1099,8mg, 6,28mmol) da dugc hoa tan
trong toluen (10mL) dugc thém theo ting giot trong vc‘>ng'5 phut vao dung dich chira
4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (1520mg, 6,28mmol) trong toluen
(lOOmL)'(’y didm hdi i&u. Hén hop phan 'l'mg ndy dugce dun hdi lvu 90 phit va sau d6

dugc co trong chan khong, thu dugc chit bot mau nau, chét bot ndy dugce st dung &
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dang nguyén trang (2566mg). Phuong phip A: thoi gian luu: 2,01 phat; m/z: 378,9
(M-H)’; khéi lugng chinh x4c: 380,02.

3-metyloxetan-3-amin (390mg, 4,47mmol) dugc thém vao dung dich chwa
5-[[3-(1,1-difloetyl)-4-flo-phenyl]carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua
(605mg, 1,49mmol) trong CH3CN (50mL) va dugc khua"ly 17 gid. Nube dugc thém
vao dén khi su két tinh bt dAu. Chét bot mau tréng dugc loc ra va dugce 1am kho qua
dém trong chéan khc‘)ng & 50°C, thu dugc hop chit 161 (514mg). Phuong phép' A: thoi
gian luu: 1,70 phat; m/z: 430,1 (M-H)'; khdi lugng chinh xac: 431,11. 'H NMR (400
MHz, DMSO-ds) & ppm 1,55 (s, 3 H), 1,95 - 2,06 (m, 3 H), 3,92 (s, 3 H), 4,14 (d,
J=6,4 Hz, 2 H), 4,60 (d, J=5,9 Hz, 2 H), 7,35 (d, J=2,0 Hz, 2 H), 7,59 (d, J=1,8 Hz, 1
H), 7,85 -7,92 (m, 1 H), 7,93 - 8,02 (m, 2 H), 10,23 (s, 1 H).

Hop chit 162: 4-(tert-butylsulfamoyl)-N-[3-(1,1-difloetyl)-4-flophenyl]-1-metyl-1H-

pyrol-2-carboxamit

tert-butylamin (400,6mg, 5,48mmol) dugc thém vao dung dich chira 5-[[3-(1,1-
-diﬂoetyl)-4-ﬂo-phcnyl]carbamoyl]-1-metyl-pyrol-3-sulfonyl | clbrua : (622mg,
1,53mmol) trong CH3CN (50mL) va dugc khudy 17 gio. Nude duge thém vao dén khi
su két tinh bat ddu. Chit bot mau tréng duoc loc ra va dugce 1am kho qua dém trong
chan khong & 50°C, thu duge hop chit 162 (355mg). Phuong phép A: thoi gian luu:
1,91 phuat; m/z: 416,1 (M-H); khdi lugng chinh xéc: 417,13. IH NMR (400 MHz,
DMSO-ds) 8 ppm 1,17 (s, 9 H), 1,93 - 2,08 (m, 3 H), 3,91 (s, 3 H), 7,11 (s, 1 H), 7,27 -
7,37 (m, 2 H), 7,52 (d, J=1,5 Hz, 1 H), 7,85 - 7,93 6 (m, 1 H), 7,96 - 8,02 (m, 1 H),
10,21 (s, 1 H).

Hop chét 163: N-(3,5-diclo-4-flophenyl)-1-metyl-4-[(2,2,2-triflo-1,1-
dimetyletyl)sulfamoyl]-1H-pyrol-2-carboxamit
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3,5-diclo-4-floanilin (1534mg,18,52mmol) dugc hda tan trong toluen (10mL)
dugc thém vao 4-closulfonyl-1-metyl-pyrol-2-cacbonyl clorua (2063mg, 8,52mmol)
trong toluen (125mL) & diém hdi luu va duge dun hdi luu 2 giv. Hén hgp_ phan tmg
nay dugc loc khi van con néng va duoc ¢, thu duge chit bot thd mau be (2833mg, 5-
[(3,5-diclo-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua), chit bot nay
dugc st dung & dang nguyén trang. 'H NMR (400 MHz, AXETONITRIL-d3) & ppm
3,96 (s, 3 H), 7,39 (d, J=2,0 Hz, 1 H), 7,71 - 7,77 (m, 3 H), 8,78 (br. s., 1 H).

. 2,2,2-triflo-1,1-dimetyl-etylamin (692mg, 5,45mmol) dwgc thém vao 5-[(3,5-
diclo-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (700,2mg, 1,82mmol)
va DIPEA (0,47mL, 2,72mmol) dugc hoa tan trong CH3CN (66mL) va dugc dun hdi
luu qua dém. Hon hop phan tng nay dugc cd. Phén cin dugc hoa tan trong EtOAc,
duogc rira béng HCI 1M, duge lam khé trén natri sulphat, dugc loc va duge co. Phén
can dugce tinh ché bing ky thuat sic ky cot trén silic dxit, sir dung gradien tir 10 dén
100% EtOAc trong heptan. Chét bdt thu duge dugc 1am téi két tinh ra khéi metanol
(25mL), sau khi thém nuéc va duge tinh ché tiép bing bing k§ thuat HPLC didu ché
(pha tinh: RP XBridge Prep C18 OBD-10pm, 30 x 150mm), pha dong: 0,25%
NH4HCOs trong nude, MeOH), thu dugc chét rén mau tring, chét rin nay dugc lam
kho 'tro'ng chan khéng & 50°C trong vong 6 gib. Phuong phap A: thoi gian luu: 2,13
phut; m/z: 473,9 (M-H); khdi lugng chinh xac: 475,01. '"H NMR (400 MHz, DMSO-
ds) 8 ppm 1,36 (s, 6 H), 3,92 (s, 3 H), 7,34 (d, J=2,0 Hz, 1 H), 7,61 (d, J=1,5 Hz, 1 H),
7,95 (d, J=6,2 Hz, 2 H), 8,07 (s, 1 H), 6 10,30 (s, 1 H).

Hop chit 164: N—(3-clo-4,5-diﬂophenyl)-4'-[(3,3—diﬂoxyclobutyl)sulfamoyl]-l-metyl-
1H-pyrol-2-carboxamit ’
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H5n_ hop chtra 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (561,7mg, 1,15mmol) (dugc diéu ché nhu trong phén téng hop hop chét 57)
3,3-difloxyclobutanamin hydroclorua (248,5mg, 1,73mmol) 'DIPEA (0,6mL,
3,46mmol) trong CH3;CN (22mL) dugc khudy qua dém & nhiét do trong phong. Hon
hop phén tng nay dugc cd. Phén cin duoc thuc hién ky thuat séc ky cdt trén silic oxit,
st dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san phim dugc
c6 mdt phan dén khi san phim két tinh. C4c tinh thé mau tring dwgc loc ra va duge
1am khé qua dém trong chan khéng & 50°C, thu dugc hop chéit 164 (17 Sﬁlg). Phuong
phép A: thoi gian luu: 1,86 phit; m/z: 438,0 (M-H)'; khoi lwong chinh x4c: 439,04. 'H
NMR (400 MHz, DMSO-d¢) 6 ppm 2,36 - 2,58 (m, 2 H), 2,72 - 2,90 (m, 2 H), 3,48 -
3,63 (m, 1 H), 3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H), 7,63 (d, J=1,8 6 Hz, 1 H), 7,75 -
7,88 (m, 3 H), 10,29 (s, 1 H); 'H NMR (400 MHz, Axetonitril-ds) 8 ppm 2,40 - 2,58
(m, 2 H), 2,74 - 2,89 (m, 2 H), 3,59 - 3,72 (m, 1 H), 3,93 (s, 3 H), 5,84 (d, J=1,0 Hz, 1
H), 7,13 3 (d, J=1,8 Hz, 1 H), 7,36 (d, J=1,8 Hz, 1 H), 7,56 - 7,61 (m, 1 H), 7,61 - 7,69
(m, 1 H), 8,63 (s, 1 H).

Hop chét 165: N-(3-clo-4,5-diflo-phenyl)-1-metyl-4-[[ 1-metyl-1-(triflo-
metyl)propyl]sulfamoyl]pyrol-2-carboxamit

Hdn hop chira 5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl
clorua (1034mg,12mmol) (dugc didu ché nhu trong phin tng hop hop chét 57), 1,1,1-
triflo-2-metyl-butan-2-amin hydroclorua (754mg, 4,25mmol), DIPEA (1,14mL,
36,58mmol) trong CH;CN (31mL) duge dun hdi Iuu 2 ngay. Hn hop phan tng nay
dugc 66. Phén cin dugc hoa tan trong EtOAc (100mL), duoc rira bang HCI 1M, dugc
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lam kho trén natri sulphat, dugc loc va dugc co. Phén cin duge thyc hién k§ thuat sic
ky cdt trén silic oxit, st dung gradien tir 10 dén 100% EtOAc trong heptan. C4c phan
doan san phém dugce cd, thu dugc hop chit 165 (300,1mg) duédi dang chit rin mau
tréng. Hon hop triét quang 165 dugc tach thanh cic chit ddng phén dbi anh 165a va
165b bang k¥ thuit SFC diéu ché (pha tinh: Chiralpak Diacel AD 20 x 250mm, pha
dong: CO,, iPrOH véi 0,2% iPrNH»), cdc phan doan mong mudn duge thu lai, duge
lam bay hoi, dugc hoa tan trong MeOH va dugc lam bay hoi l4n hfra, thu duoc 165a
(thoat ra d4u tién, chét rin mau tring, 45mg), phuong phap A: thdi gian lwu: 2,10 phut;
m/z: 472,0 (M-H); khéi lugmg-chinh xac: 473,06; '"H NMR (400 MHz, DMSO-d¢) &
ppm 0,79 (t, J=7,3 Hz, 3 H), 1,37 (s, 3 H), 1,45 - 1,59 (m, 1 H), 1,73 - 1,87 (m, 1 H),
3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H), 7,59 (d, J=1,8 Hz, 1 H), 7,76 - 7,86 (m, 2 H),
7,90 (s, 1 H), 10,31 (s, 1 H), va 165b (thoat ra thir hai, 40mg, chét rin mau tring),
phuong phép A: thoi gian lwu: 2,10 phat; m/z: 472,0 (M-H); khdi lugng chinh xéc:
473,06; '"H NMR (400 MHz, DMSO-d¢) & ppm 0,79 (t, J=7,3 Hz, 3 H), 1,37 (s, 3 H),
1,46 - 1,59 (m, 1 H), 1,74 - 1,87 (m, 1 H), 3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H), 7,59
(d,J=1,8 Hz, 1 H), 7,76 - 7,86 (m, 2 H), 7,90 (s, 1 H), 10,31 (s, 1 H).

Hop chit 166: N-(3-clo-4,5-diflophenyl)-4-[(3,3-difloxyclopentyl)sulfamoyl]-1-metyl-
1H-pyrol-2-carboxamit
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Hon hop chta 5-[(3-010-4,5—diﬂo-phenyl)carbamoyl]-1-méty1-pyrol-3-su1fonyl
clorua (1496fng, 3,07mmol) (dugc diéu ché nhu frong phén téng hop hop chét 57),
3,3-difloxyclopentanamin (819mg, 6,76mmol), DIPEA (0,79mL, 4,61mmol) trong
CH3CN (23mL) dugce dun hdi lvu 1 gid. Hén hop phan tng nay dugc cd. Phin cin
dugc hoa tan trong EtOAc (100mL), dugce rira bang HC1 1M, dugc 1am khd trén natri
sulphat, dugc loc va dugce co. Phén c3n duge thuc hién ky thuat s_a"xc ky cot trén silic
oxit, s dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san pham
duoc cd mot phin dén khi san phdm nay bit dAu két tinh. Céc tinh thé mau tring dugc

loc ra va dugc 1am khdé qua dém trong chan khong ¢ 50°C, thu dugc hop chét 166
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(856,3mg). Phuong phap A: thdi gian hru: 1,87 phut; m/z: 452,0 (M-H)'; khéi luong
chinh x4c: 453,05. '"H NMR (400 MHz, DMSO-ds) & ppm 1,56 - 1,75 (m, 1 H), 1,87 -
2,07 (m, 3 H), 2,07 - 2,23 (m, 1 H), 2,24 - 2,40 (m, 1 H), 3,55 - 3,70 (m, 1 Hj, 3,92 (s,
3 H), 7,34 (d, I=2,0 Hz, 1 H), 7,62 (d, J=1,5 Hz, 1 H), 7,65 (d, J=6,8 Hz, 1 H), 7,77 -
7,86 (m, 2 H), 10,31-(s, 1 H). K§ thuét phéan tich nhiét lugng quét vi sai: tir 30'dén
300°C & 10°C/phut: dinh cuc (pic) & 198,05°C.

Hn hop triét quang 166 dugc tach thanh cac chét ddng phan dbi 4nh 166a va
166b bang k¥ thuat SFC didu ché (pha tinh: Chiralpak Diacel AD 20 x 250mm, pha
dong: CO,, MeOH-iPrOH (50-50) véi 0,2% iPrNH>), cic phan doan mong mubn duge
thu lai, dugc 1am bay hoi, dugc hoa tan trong MeOH va dugc léfn bay hoi 14n nira.
Phén ciin dugc hoa tan trong metanol (20mL) va két tinh sau khi thém nude. Chit bot
mau tring dugc loc ra va dugc 1am khd qua dém trong chin khong & 50°C, thu dugc
hop chét 166a (285,5mg, chit ddng phan dbi anh thot ra diu tién), 166b (296mg, chit
ddng phan d6i anh thoat ra thir hai). Phuong phép A: thoi gian luu: 1,96 phut; m/z:
452,0. (M-H); khéi luong chinh xac: 453,05. '"H NMR (400 MHz, DMSO-ds) § ppm
1,58 - 1,73 (m, 1 H), 1,88 - 2,07 (m, 3 H), 2,07 - 2,23 (m, 1 H), 2,24 - 2,41 (m, 1 H),
3,57 - 3,69 (m, 1 H), 3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H), 7,62 (d, J=1,5 Hz, 1 H),
7,65 (d, J=6,6 Hz, 1 H), 7,75 - 7,87 (m, 2 H), 10,31 (s, 1 H).

Hop chit 167: 4-(bixyclo[1,1,1]pent-1-ylsulfamoyl)-N-(3-clo-4,5-diflophenyl)-1-
metyl-1H-pyrol-2-carboxamit
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Hop chit 167 dugc didu ché theo cich twong tw nhu dugc md ta ddi véi hop
chit 164, st dung bixyclo[1,1,1]pentan-1-amin hydroclorua thay cho 3,3-
diﬂoxyclobutanamin hydroclorua. C4c phan doan san phér_n sau khi chay sdc ky cot
dugc co va ph?ln cdn dugc hoa tan trong metanol néng (25mL). Séh phém két tinh lai
sau khi thém lugng nho nude. Chét bot mau tréng duogc loc ra va dugc lam kho qua
dém trong chan khong & 50°C, thu dugce hop chat 167 (226mg). Phuong phap A: thoi
gian luu: 1,89 phut; m/z: 414,0 (M-H) 416,0 (M+H)"; khéi lugng chinh x4c: 415,06.
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"H NMR (400 MHz, DMSO-ds) & ppm 1,81 (s, 6 H), 2,31 (s, 1 H), 3,93 (s, 3 H), 7,34
(d, J=2,0 Hz, 1 H), 7,58 (d, J=1,5 Hz, 1 H), 7,77 - 7,86 (m, 2 H), 8,22 (s, 1 H), 10,29
(s, 1 H).

Hop chéit 168: N-(3-clo-4,5-diflophenyl)-1-metyl-4-[(3,3,3-triflopropyl)sulfamoyl]-
1H-pyrol-2-carboxamit

Hop chét 168 dugc diéu ché theo cach twong tu nhu dwoc md ta ddi v6i hop
chit 164, sit dung 3,3,3-triflopropylamin thay cho 3,3-difloxyclobutanamin
hydroclorua nhung dwgc khudy 3 gid & nhiét d trong phong. Nudce duge thém vao
dén khi san phém nay b4t dau két tinh. Chét bot mau tréng duogc loc ra va dugc lam
kh6 qua dém trong chan khong ¢ 50°C. Phuong phdp A: thoi gian luu: 1,95 phit; m/z:
444,0 (M-H)’; khdi lugng chinh xéc: 445,03. 'TH NMR (400 MHz, DMSO-ds) § ppm
2,40 - 2,55 (m, 2 H), 2,95 - 3,05 (m, 2 H), 3,92 (s, 3 H), 7,35 (d, J=2,0 Hz, 1 H), 7,52
(t, J=5,9 Hz, 1 H), 7565 (d,J=1,8 6 Hz, 1 H), 7,76 - 7,86 (m, 2 H), 10,31 (s, 1 H).

Hop chét 169: N-(3-clo-4,5-diflophenyl)-1-metyl-4-[(3,3,3-triflo-1-
metylpropyl)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chit 169 dugc diéu ché theo cach tuong tw nhu hop chéit 164, sir dung
4,4 4-triflobutan-2-amin hydroclorua thay cho 3,3-difloxyclobutanamin hydroclorua.
Nuéc duge thém vao dén khi san phim nay bit dau két tinh. Chét b@t‘mau tring duqc
loc ra va duoc 1am khd qua dém trong chan khéng & 50°C, thu dugce hop chit 169
(542mg). Phuong phép A: thoi gian luu: 1,91 phuat; m/z: 458,0 (M-H)'; khéi luong
chinh xé4c: 459,04. 'H NMR (400 MHz, DMSO-d¢) & ppm 1,06 (d, J=6,8 Hz, 3 H),
2,32 - 2,47 (m, 2 H), 3,43 - 3,55 (m, 1 H), 3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H), 7,55
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(d, J=7,9 Hz, 1 H), 7,62 (d, J=1,8 Hz, 1 H), 7,76 - 7,86 (m, 2 H), 10,30 (s, 1 H). Hop
chét triét quang 169 (492mg) dugc tach thanh cac chét ddng phan d6i anh 169a va
169b bing k§ thuat SFC didu ché (pha tinh: Chiralpak Diacel AD 20 x 250mm, pha
dong: CO2, MeOH v6i 0,2% iPrNH3), cdc phan doan mong muén duge thu lai, dugc
lam bay hoi, dwgc hoa tan trong MeOH va dugc lam bay hoi 14n nita. Phin cin dugc
lam két tinh ra khoi 25mL metanol sau khi thém nudc, duge loc ra va duge 1am khé
" qua dém trong chan khéng & 50°C d tao ra céc tinh thé mau tring, thu dugc hop chét
169a (chit déng phan di anh thoat ra dau tién, 144mg) va 169b (chit ddng phan dbi
anh thodt ra thr hai, 135mg). |

Hop chit 170:  N-(3-xyano-4-flophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (dugc didu ché theo cach
tuorig ty nhu dugc md ta trong phén tdng hop axit 3-flo-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxylic cho hgp chit 74, tir axit 5-etoxycacbohyl-4-ﬂo-1-
metyl-pyrol-3-sulfonic (1am néng 60 phut & 80°C trong thionylclorua thay cho 30 phut
& 80°C; 4880mg, 19,4mmol)) duge hoa tan trong CH3CN (50mL), DIPEA (10,04mL,
58,27mmol) dugc thém vao, sau d6 1a (2R)-1,1,1-triflopropan-2-amin (3295mg,
29,14mmol) va hdn hop nay dugc dun hdi luu trong 3 gid. Hon hop phan tmg nay
dugc cd. Phan cin duge hoa tan trong EtOAc (200mL), dugc rira b%tng nudc, duge lam
kho trén natri sulphat, dugc loc va duge co. Phén cin dugc tinh ché b%lng k§ thuat sic
ky cdt trén silic oxit, sir dung gradien tir 5 dén 100% EtOAc trong heptan. Cac phan
doan san phdm dugc cb trong chan khong, thu dugc etyl 3-flo-1-metyl-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat du¢i dang chit ban rén mau nau sang,
chét nay duoc sir dung & dang nguyén trang (1705mg). Phuong phap A: thoi gian luu:
1,68 phut; m/z: 345 (M-H) 347,0 (M+H)"; khéi lugng chinh xac: 346,06. Hdn hop
chua etyl 3-flo-1-metyl-4-[[(1R)-2,2,2-triflo- 1-metyl-etyl]sulfamoyl]pyrol-2-
carboxylat (1705mg, 4,92mmol), LiOH (354mg, 14,77mmol) THF (17mL) va nﬁ'éc
(4mL) dugc khudy qua dém. Hn hop phan tng nay dugc cd, phéﬁ can dugc hoa tan
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trong nuéc (50mL) va dung dich nay dugc trung hoa biang HCl 1M (14,77mL,
14,77mmol). H3n hop nay dugc chiét bing Me-THF (2 x 100mL). Lép hitu co duge
lam kho trén natri sulphat, dugc loc va dugc ¢, thu dugce axit 3-flo-1-metyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic (1533mg) duéi dang chét bét,

chét bot nay duge sir dung & dang nguyén trang. Phuong phap A: thoi gian lwu: 0,88;
| m/z: 317 (M-H)’; khéi luong chinh xac: 318,03. 'H NMR (400 MHz, DMSO-ds) &
ppm 1,15 (d, J=7,0 Hz, 3 H), 3,82 (s, 3 H), 3,88 - 4,04 (m, 1 H), 7,56 (d, J=4,8 Hz, 1
H), 8,56 (d, J=8,8 Hz, 1 H), 13,13 (br. s., 1 H). Hop chét 170 (53 1mg) dugc tdng hop
theo cach twong ty nhu duge mé ta ddi v6i hop chét 94, sir dung axit 3-flo-1-metyl-4-
[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic (601,7mg, 1,89mmol)
thay cho axit 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic va 5-
amino-2-flobenzonitril (531mg, 3,78mmol) thay cho 4-flo-3-metylanilin va hdn hop
phén tmg nay duoc khudy qua dém & 65°C. Cac phan doan di ra tir cot dugc cd va
phan cin dugc 1am két tinh bang cach hoa tan trong 100mL metanol 4m sau khi thém
nuée. Céc tinh thé dugc loc ra va duge 1am khé qua dém trong chén khéng & 50°C.
Phuong phap A: thoi gian luu: 1,66 phut; m/z: 435 (M-H)'§ khdi lwong chinh xAc:
436,06. '"H NMR (400 MHz, DMSO-ds) & ppm 1,18 (d, J=6,8 Hz, 3 H); 3,81 (s, 3 H),
3,91 -4,05 (m, 1 H), 7,50 - 7,59 (m, 2 H), 7,96 (ddd, J=9,2, 5,0, 2,8 Hz, 1 H), 8,17 (dd,
J=5,8, 2,8 Hz, 1 H), 8,62 (d, J=8,8 Hz, 1 H), 10,36 (s, 1 H). K¥ thuét phan tich nhiét
lwong quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 190,99°C.

Quy trinh thay thé dé téng hop hop chit 170

Nétri hydrua (6,99g, 183mmol) dugc thém theo timg phan vao etyl 3-flopyrol-
2-carboxylat (23,9g, 152mmol), iodometan (25,9g, 183mmol) trong DMF (238mL)
trong nito trong bé nudc d4 va duge khudy qua dém & nhiét 6 trong phong. Hon hop
phén mg nay dugc axit héa bang HCl 1M va duge cc“).‘Phén cdn dugc hoa tan trong
nuc’yc/EfOAé. Lép hitu co dugc ‘Iém kho trén Na»SOa, dugce loc va duge cb. Phén cin
thu dugc dugc hoa tan trong CH3CN (150mL), dugce ria bang heptan va dugc cd &
60°C va 4kPa (40mbar), thu dugc chét 1ong mau nau, chit 1éng ndy duge thuc hién k¥
thuat sic ky cot silicagel, st dung gradien tir 10 dén 25% EtOAc trong heptan. Cac
phan doan san phim dugc cd, thu dugc etyl 3-flo-1-metyl-pyrol-2-carboxylat duéi
dang chit du trong subt (14,0g). Axit closulfonic (9,97g, 85,6mmol) dd dugc hoa tan
trong diclometan (50mL) dugc thém vao etyl 3-flo-1-metyl-pyrol-2-carboxylat (14,0g,
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81,5mmol) d3 dwoc hoa tan trong diclometan (250mL) trong bé nuéc da va dugc
khqu 30 phut. Céac tinh thé mau be nhat tao thanh dugc loc ra va duge 1am kho qua
dém trong chén khong & 50°C, thu dugc axit 5-etoxycacbonyl-4-flo-1-metyl-pyrol-3-
sulfonic (14,3g). 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,26 (t, J=7,2 Hz, 3 H), 3,72
(s, 3 H), 4,23 (q, J=7,0 Hz, 2 H), 7,02 (d, J=5,1 Hz, 1 H). Phuong phép D: thoi gian
Iwu: 0,88 phit; m/z: 250,0 (M-H)'; khéi lugng chinh xac: 251,0. Axit 5-etoxycacbonyl-
4-flo-1-metyl-pyrol-3-sulfonic (20,3g, 80,7mmol) trong SOCl; (80mL, 1,1mol) dugc
khudy 2 gio & 80°C. Hc’)n'hqp phan ng nay dugc c6. Chit rdn mau xanh 14 ciy ddm
- thu duge dugce thuc hién k§ thuét sdc ky cdt silicagel, stt dung gradien tir 10 dén 50%
EtOAc trong heptan. Céc phan doan san phdm dugc c6, thu dﬁqc.etyl 4-closulfonyl-3-
flo-1-metyl-pyrol-2-carboxylat (18,9g) dudi dang cac tinh thé mau vang nhat, céc tinh

thé nay duoc sir dung & dang nguyén trang.

Etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (18,9g, 70,1mmol), (2R)-
1,1,1-triflopropan-2-amin (11,89g, 105,2mmol), NaHCO3 (17,7g, 210mmol) ‘trong
axetonitril (150mL) v&i chét da sang qua rdy phén tir 4A (15g) va dugc dun hdi luu
qua dém. Han hop phan tmg nay dugc loc va dugc ¢b. Phan cin dugce hoa tan trong
EtOAc va duge rira bing HCI 1M. Lép hitu co duoc 1am khd trén natri sulphat, dugc
loc va duogc c¢b. Phin cin dugc tinh ché bing ky thuat sic ky cot silicagel (2x), sir dung
gradien tir 10 dén 100% EtOAc trong heptan, thu dugc etyl 3-ﬂ6-1-metyl-,4-[[(1R)-
‘2,2,2-triﬂo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat du6i dang chit bot mau tring,
chét bot nay duoc 1am khd qua dém & 50°C trong chan khong (tdng cong 13 19,1g).
Phuong phap D: thoi gian luu: 1,77 phut; m/z: 345,0 (M-H); khéi lugng chinh xéc:
346,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,15 (d, J=7,0 Hz, 3 H), 1,28 (4, J=1,2
Hz, 3 H), 3,83 (s, 3 H), 3,90 - 4,03 (m, 1 H), 4,28 (q, J=7,2 Hz, 2 H), 7,60 (d, J=4,8
Hz, 1 H), 8,60 (d, J=8,8 Hz, 1 H). Lithi bis(trimetylsilyl)amit trong toluen (115,6mL,
IM, 115,6mmol) dugc thém vao etyl 3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (10,0g, 28,9mmol) va 5-amino-2-flo-benzonitril
(5,11g, 37,6mmol)) da dugc hoa tan trong THF kh6 (200mL) & 5°C trong mdi trudong
khi nito. H3n hop nay dwoc khudy 4 gio, dé dat dén nhiét o trong phong. Hn hop
phan Umg nay dugc lam dung bang dung dich NH4Cl (250mL) va dugc chiét bing
EtOAc (500mL), dugc pha lodng bing nuéc mudi (200mL) va dugc chiét 14n nita
bing EtOAc (300mL). Céc 16p hitu co gdp lai dugc lam khd trén natri sulphat, dugc
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loc va dugc ¢b. Phin cin dugce tinh ché béng k¥ thuat séc ky cot silicagel voi gradien
tir 10 dén 100% EtOAc trong heptan. Cac phan doan san pham dugc ¢6 va phin cin
rin dugc lam két tinh ra khéi metanol 4m (300mL) sau khi thém nuéc. Cac tinh thé
mau hdng dugc loc ra va duge 1am kho trong chan khong & 50°C qua dém. Hop chét
duge tinh ché lip lai bing k§ thuét sic ky silicagel (st dung 10 dén 100% EtOAc
trong heptan va sir dung diclometan). San phdm thu dugc duge 1am két tinh thém mot
1an nita ra khéi metanol néng (500mL) va san phim két tinh lai sau khi thém nuéc.
Chét bt mau tring duoc loc ra va duge 1am kho qua dém trong chan khong & 50°C,
thu dugc hop chét 170 (9,28g). Phuong phap D: thoi gian luu: 1,86 phit; m/z: 4353
(M:H); khéi lugng chinh x4c: 436,1. K§ thuat phan tich nhiét lugng quét vi sai: tir 30
dén 300°C & 10°C/phut: dinh cyc (pic) & 192,2°C. [ali= -23,2° (c 0,504% trong
lwong/thé tich, DMF).

Hop chét 171: N-(3-xyano-4-flophenyl)-3-flo-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-

F
htasatuy
o \| N
N H
| \ \ .

HQ’p. chit trung gian etyl 3-flo-4-(isopropylsulfamoyl)- 1-metyl-pyrol-2-

pyrol-2-carboXamit

carboxylat dugc tao ra theo cach twong tu nhu duge mo ta dbi véi etyl 3-flo-1-metyl-
4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat, bit diu tir axit 5-
etoxycaébonyle4-ﬂo-1-metyl-pyrol-3-su1fonic (1220mg, 4,86mmol), chuyén héa né6
' thanh sulphonyl clorua bang thionyl clorua (1am néng & 80°C trong vong 1 gi®) va
phan Ung véi isopropylamin (1160mg, 19,42mmol) tao ra etyl 3-flo-4-(isopropyl-
sulfamoyl)- 1-metyl-pyrol-2-carboxylat (1169mg) duéi dang chit bt mau tréng. 'H
NMR (400 MHz, DMSO-ds) 8 ppm 1,03 (d, J=6,6 Hz, 6 H), 1,28 (t, J=7,2 Hz, 3 H),
3,26 - 3,37 (m, 1 H), 3,82 (s, 3 H), 4,27 (q, J=7,2 Hz, 2 H), 7,52 (d, J=4,6 Hz, 1 H),
7,56 (d, J=7,3 Hz, 1 H). Phuong phap A: thoi gian lvu: 1,48 phat; m/z: 291 (M-H);
khéi lwong chinh x4c: 292,09. Hop chét trung gian axit 3-flo-4-(isopropylsulfamoyl)-
1-metyl-pyrol-2-carboxylic dugc tao ra theo cich twong tu nhu di véi hop chét 170,
st dung etyl 3-flo-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylat (1169mg,

4,0mmol). H3n hop phan tng nay duge cd. Phan cin duge hoa tan trong nuéde (75mL) -
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va duoc trung hoa bing HCI 1M (12,0mL, 12,0mmol). San phim két tinh lai va dugc
loc ra. Chét bt mau tring duge 1am kho qua dém trong chan khong & 50°C, thu dugce
axit 3-flo-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (856mg). Phuong phép
A: thoi gian luu: 0,75 phut; m/z: 263,0 (M-H); khéi luong chinh xé4c: 264,06. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,02 (d, J=6,6 Hz, 6 H), 3,22 - 3,38 (m, 1 H), 3,81
(s, 3 H), 7,47 (d, J=4,8 Hz, 1 H), 7,54 (d, J=7,5 Hz, 1 H), 13,06 (s, 1 H). Hop chit 171
duogc tao ra theo cich twong ty nhu hop chit 170, st dung  axit 3-flo-4-
(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (594mg’, '2,25r'n1.nol),‘ thu dugc hop
chit 171 (670mg) dudi dang chit bot mau tring. Phuong phap A: thoi gian luu: 1,59
phat; m/z: 381 (M-H); khéi lugng chinh x4c: 382,09. 'H NMR (400 MHz, DMSO-ds)
d ppm 1,05 (d, J=6,6 Hz, 6 H), 3,26 - 3,42 (m, 1 H), 3,80 (s, 3 H), 7,48 (d, J=4,6 Hz, 1

- H), 7,53 (t,7=9,1 Hz, 1 H), 7,59 (d, J=7,3 Hz, 1 H), 7,96 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H),

8,17 (dd, J=5,8, 2,8 Hz, 1 H), 10,32 (s, 1 H). K§ thuét phén tich nhiét luong quét vi
sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 204,47°C.

Horp chéf 172 ’N-(3?clo'-2,4-diﬂophenyl)-1-mety1-4-[(1-metyletyl)sulfafnoyl]-1H-

pyrol-2-carboxamit

Axit 4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (250mg, 1,02mmol
dugc hoa tan trong CH3CN (15mL). Trietylamin (0,56mL), 3-clo-2,4-difloanilin
(183mg, 1,12mmol) va HATU (463mg, 1,22mmol) dugc thém vao. Hon hop phan tng
nay dugc khudy & nhiét d6 trong phong trong 1 gid, tiép theo & 50°C trong 80 giy va
sau d6 trong 24 gid & 75°C. Dung dich ndy dugc dé ngudi. Dung méi duge lam bay
hoi dé lai chit ddu mau vang, chit diu nay dugc hoa tan trong CH,Cl/MeOH (2mL,
95:5) va dugc tinh ché bing k§ thuét sic ky nhanh trén silic oxit bing cach sir dung
gradien 1a EtOAC-heptan 0/100 dén 100/0. C4c phan doan mong mudn duoc gop lai va
dung moi dugc lam bay hoi, dé 1ai chét bot n dinh mau nau, chit bot nay dugc hoa
tan trong hdn hop dang so6i chira diisopropyl ete (3mL) va CH3CN (0,5mL). Dung dich
nay dugc dé ngudi trong khi khuéy. Chét két tua dugce loc ra, dugce rira mot lan b%mg
chinh dich loc ciia né va bang diisopropyl ete (2mL). San phdm duoc thu lai dudi dang

chét rin mau tring va dugc 1am khd trong chan khong & 50°C, thu dugc hop chét 172
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~ (60mg). Phuorn.g.phép B: thoi gian luu: 0,98 phut; m/z: 390,1 (M-H); k_héi lugng
chinh x4c: 391,06. 'H NMR (360 MHz, DMSO-ds) 8 ppm 1,02 (d, J=6,6 Hz, 6 H),
3,26 (dd, J=13,4, 6,8 Hz, 1 H), 3,89 (s, 3 H), 7,25 (d, J=6,6 Hz, 1 H), 7,28 - 7,39 (m, 2
H), 7,48 - 7,59 (m, 2 H), 10,16 (s, 1 H).

Hop chét 173: N-(3-clo-2-flophenyl)- 1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-pyrol-2-

TR

carboxamit

(o)

Axit 4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic | (0,75g, 3,05mmol)
dugc hoa tan trong N,N-dimetylformamit (2mL). HATU (1,27g, 3,35mmol) dugc
thém vao va hén hop nay dugc khuéy trong 20 phat. DIPEA (1,31mL, 7,61mmol)
dugc thém vao sau d6 13 3-clo-2-floanilin (0,44g, 3,05mmol). Hon hgp phan tng nay
dugc khudy & 50°C trong 16 gid. Sau d6, hdn hop nay dugc tinh ché bang k§ thuat sic
ky cdt silicagel, str dung gradien rira giai tir heptan dén EtOAc (100:0 dén 0:100). Cac
phan doan mong mudn duge b trong chan khong va phén can thu duge dugc 1am két
tinh ra khoi MeOH/nuéc. Chit két tia duge thu lai trén mang loc thiy tinh va dugc
lam kho trong 10 chin khong & 55°C trong 24 gid, thu dugc hop chit 173 (477mg)
dudi dang chét bot mau tréng. Phuong phép B: thoi gian luu: 0,97 phat; m/z: 372,1
(M-H)"; khéi lwong chinh x4c: 373,07. 'H NMR (400 MHz, DMSO-dg) & ppm 1,03 (d,
J=6,6 Hz, 6 H), 3,21 - 3,30 (m, 1 H), 3,90 (s, 3 H), 7,18 - 7,27 (m, 2 H), 7,32 (d, J=1,8
Hz, 1 H), 7,44 (ddd, J=8,2, 6,8, 1,5 Hz, 1 H), 7,50 (ddd, J=8,1, 6,8, 1,8 Hz, 1 H), 7,55
(d, J=1,8 Hz, 1 H), 10,12 (s, 1 H).

Hop chit 174: N-(3-clo-4-flophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-pyrol-2-

carboxamit
H
o)
N\ S// H
P N F
© m
N\ o) cl
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Hop chét 174 (681mg) dugc didu ché theo cach tuong tw nhur duge mo ta dbi
v6éi hop chit 173, st dung 3-clo-4-floanilin (0,44g, 3,05mmol) thay cho 3-clo-2-
floanilin, thu dwgc chit bot mau tréng. Phuong phap B: thoi gian luu: 1,02 phat; m/z:
372,1 (M-H)’; khéi luong chinh x4c: 373,07. 'H NMR (400 MHz, DMSO-ds) § ppm
1,02 (d, J=6,6 Hz, 6 H), 3,19 - 3,29 (m, 1 H), 3;92‘(5, 3 H), 7,20 (br. s., 1 H), 7,32 (d,
J=1,8 Hz, 1 H), 7,39 (t, J=9,1 Hz, 1 H), 7,55 (d, J=1,8 Hz, 1 H), 7,66 (ddd, J=9,0, 4,2,
2,6 Hz, 1 H), 8,02 (dd, J=6,8, 2,6 Hz, 1 H 10,22 (br. s., 1 H).

Hop chét 175: N-(3-xyano-4-flophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-pyrol-

2-carboxamit

H
YN\ //o H
,S N F
/
o \E\>_\<
N
\

o
N\

" Hop chéit 175 (576mg) dugc diéu ché theo cich twong ty nhu duge mo ta dbi
v6i hop chit 173, str dung 5-amino-2-flobenzonitril (0,41g, 3,05mmol) thay cho 3-clo-
2-floanilin, thu dugc chit bot mau tring. Phuong phap B: thodi gian luu: 0,91 phut;
m/z: 363,2 (M-H); khéi luong chinh xac: 364,10. 'H NMR (400 MHz, DMSO-dg) &
ppm 1,02 (d, J=6,6 Hz, 6 H), 3,18 - 3,29 (m, 1 H), 3,92 (s, 3 H), 7,22 (d, J=5,5 Hz, 1
H), 7,34 (d, J=2,0 Hz, 1 H), 7,49 - 7,56 (m, 1 H), 7,57 (d, J=1,8 Hz; 1 H), 7,89 - 8,10
(m, 1 H), 8,15 - 8,27 (m, 1 H), 10,37 (br. s., 1 H).

Hop chét 176: N-(3-xyano-2-flophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]- 1H-pyrol-

2-carboxamit
H
YN\ //O H
S N
/
I
N O F :
\ A\

Hop chit 176 (294mg) dugc diéu ché theo cach tuong tw nhu dugc mo ta déi
v6i hop chit 173, st dung 3-xyano-2-floanilin {0,41g, 3,05mmol) thay cho 3-clo-2-
floanilin, thu dugc chit bot mau tring. Phuong phép B: thoi gian luu: 0,85 phut; m/z:
363,1 (M-H)"; khdi luong chinh x4c: 364,10. 'H NMR (400 MHz, DMSO-ds) & ppm
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1,03 (d, J=6,4 Hz, 6 H), 3,18 - 3,30 (m, 1 H), 3,79 - 3,97 (m, 3 H), 7,22 (d, J=6,8 Hz, 1
H), 7,34 (d, 1=2,0 Hz, 1 H), 7,37 - 7,48 (m, 1 H), 7,57 (d, I=1,8 Hz, 1 H), 7,71 - 7,81
(m, 1 H), 7,83 - 7,98 (m, 1 H), 10,25 (br. s., 1 H). |

Hop chét 177: N-(3-xyanophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-pyrol-2-

carboxamit
H
o)
YN\ % H
S N
%

N (0] \
\ AN

Hop chit 177 (629mg) dugc didu ché theo cach twong tw nhu dwoc md ta dbi
v6i hop chét 173, sir dung 3-aminobenzonitril (0,36g, 3,05mmol) thay cho 3-clo-2-
floanilin, thu dugc chit bot mau tring. Phuong phép A: thoi gian luu: 1,49 phat; m/z:
345,1 (M-H); khéi lugng chinh xé4c: 346,11. 'TH NMR (400 MHz, DMSO-d¢) & ppm
1,02 (d, J=6,6 Hz, 6 H), 3,20 - 3,30 (m, 1 H), 3,93 (s, 3 H), 7,21 (br. s., 1 H), 7,36 (d,
J=1,8 Hz, 1 H), 7,48 - 7,61 (m, 3 H), 7,94 - 8,04 (m, 1 H), 8,11 - 8,26 (m, 1 H), 10,34
(br.s., 1 H).

Hop chét 178: N-(3-xyano-2,4-diﬂophenyl)-1-mety1-4-[(l-metylet}il)sulfamoyl]-lH-

pyrol-2-carboxamit

H
YN\ S//O H
/ \ N F
(0]
O
N F
\

(0]
N

Hop chit 178 (244mg) duge diéu ché theo cich tuong tu nhu duge md ta dbi
v6i hop chit 173, sir dung 3-amino-2,6-diflobenzonitril (0,47g, 3,05mmol) thay cho 3-
clo-2-floanilin, thu dugc chét bt mau tring. Phuong phéap B: thoi gian luu: 0,89 phut;
m/z: 381,1 (M-H)’; khdi luong chinh x4c: 382,09. 'H NMR (400 MHz, DMSO-de) &
ppm 1,03 (d, J=6,6 Hz, 6 H), 3,20 - 3,29 (m, 1 H), 3,90 (s, 3 H), 7,22 (d, J=6,8 Hz, 1
H), 7,32 (d, J=1,8 Hz, 1 H), 7,45 (td, J=8,9, 1,5 Hz, 1 H), 7,56 (d, J=1,8 Hz, 1 H), 7,94
(td, J=8.9, 6,2 Hz, 1 H), 10,25 (br. s., 1 H).
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Hop chat 179: N-[4-flo-3-(triflometyl)phenyl]-1,3-dimetyl-4-[(3-metyloxetan-3-
ylsulfamoyl]-1H-pyrol-2-carboxamit

R F
H F
o)
OH

/) HN F

o) | A\

N 6]
\

Hop chit 179 dugc diéu ché theo cach twong ty nhu dugc md té dbi vai hop
chét 144, sit dung 3-metyl-3-oxetanamin (2,29g, 26,3mmol) thay cho (R)-1,1,1-triflo-
2-propylamin trong budc 2, va trong budc 4, axit 1,3-dimetyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxylic (155mg, 0,54mmol), 4-flo-3-(triflometyl)anilin (0,2g,
1,08mmol) va HATU (0,25g, 0,65mmol) dugc hoa tan trong DMF (0,72mL) chira
DIPEA (0,23mL, 1,34mmol). Hén hop phan émg ny duge khudy & 40°C trong 42 gior
va 'duo‘c dé dat dén nhiét do trong phong. Hén hop phan tng nay dugce tinh ché bang
ky thuat sic ky cdt silicagel (etyl axetat trong heptan tir 10 d&n 70%). Céc phén doan
mong mudn dugc gdp lai va duge 1am bay hoi dé thu duge chit diu mau vang nhat.
Chét diu mau vang nay duoc tinh ché bang k¥ thuat sic ky cot silicagel (etyl axetat
trong heptan tir 40 dén 70%), thu dugc hop chit 179 (93mg)‘duéri dang chét bot mau
trang, chit bot nay duge 1am kho trong 10 chan khéng & 50°C. Phuong phap B: thoi
gian Ivu: 0,97 phat; m/z: 448,1 (M-H); khéi lugng chinh xéac: 449,10. 'H NMR (400
MHz, DMSO-d¢) 8 ppm 1,54 (s, 3 H), 2,34 (s, 3 H), 3,73 (s, 3 H), 4,13 (d, /=6,4 Hz, 2
H), 4,63 (d, J= 59Hz 2 H), 7,48 (s, 1 H), 7,52 (t, J/=9,8 Hz, 1 H), 789 800(m 2 H),
8,20 (dd, J=6,6, 2,6 Hz, 1 H), 10,42 (br. s., 1 H).

Hop chét 180: N-(3-xyanophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

b, WQ

Hop chit 180 dugc diéu ché theo cich twong tw nhu duge md ta dbi véi hop

chit 170, st dung 3-aminobenzonitril (138mg, 1,16mmol) thay cho 5-amino-2-
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flobenzonitril. Cdc phan doan di ra tir cft dugc co va phﬁn can dugc lam két tinh b%mg
cich hoa tan trong 10mL metanol 4m sau khi thém nudc. Céc tinh thé dugc loc ra va
dugc lam khd qua d€m trong chén khong & 50°C, thu dugce Vchét‘bf)t mau tréng
(121mg). Phuong phap A: thdi gian luu: 1,72 phat; m/z: 417,0 (M-H); khéi luong
chinh x4c: 418,07. 'H NMR (360 MHz, DMSO-d¢) & ppm 1,18 (d, J=7,0 Hz, 3 H),
3,81 (s, 3 H), 3,91 - 4,05 (m, 1 H), 7,54 - 7,61 (m, 3 H), 7,89 - 7,96 (m, 1 H), 8,14 (d,
J=1,1-Hi, 1 H), 8,64 (d, J=8,4 Hz, 1 H), 10,40 (s, l'H).

Hop chit 181: N-(3-xyano-2,4-diflophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

F
\s// 7 F
- \ AN

Hop chét 181 dugc didu ché theo cach twong tu nhu dugc mo ta dm voi hop
chit 180, st dung 3-amino-2,6-diflobenzonitril (143mg, 0928mmol) thay cho 3-
aminobenzonitril, thu dugc chét bét mau tring (79mg). Phuong phap A: thoi gian luu:
1,77vph1'1t; m/z: 453,0 (M-H); khdi lugng chinh x4c: 454,05. 'TH NMR (360 MHz,
DMSO-de) & ppm 1,18 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,92 - 4,04 (m, 1 H), 7,43‘ -
7,51 (m, 1 H), 7,59 (d, J=4,4 Hz, 1 H), 7,98 - 8,08 (m, 1 H), 8,66 (d, J=8,8 Hz, 1 H),
10,06 (s, 1 H).

Hop chit  182: .N-(3-xyano-Z-ﬂopﬁenyl)-3-ﬂo-1-mety1—4-‘{[(1R)-2,2,2-triﬂo-1-
metyletyl]sulfamoyl }-1H-pyrol-2-carboxamit

Hop chét 182 dugc diéu ché theo cach twong tw nhu duge md ta ddi véi hop
chit 180, st dung 3-amino-2-flobenzonitril (127,5mg, 0,936mmol) thay cho 3-
aminobenzonitril, thu dugc chit bot mau tring (66mg). Phuong phap A: thoi gian luu:
1,78 phut; m/z: 435,1 (M-H); khdi luong chinh xac: 436,06. 'H NMR (360 MHz,
DMSO-ds) 6 ppm 1,18 (d, J=7,0 Hz, 3 H), 3,82 (s, 3 H), 3,91 - 4,06 (m, 1 H), 7,43 (t,
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 J=77Hz, 1 H), 7,59 (d, J=4,4 Hz, 1 H), 7,78 (ddd, J=7.8, 5,9, 1,6 Hz, 1 H), 8,03 (td,
J=8,0, 1,6 Hz, 1 H), 8,66 (d, J=8,8 Hz, 1 H), 10,06 (s, 1 H).

Hop chét 183: 3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-metyletyl]sulfamoyl}-N-(2,3,4-
triflophenyl)-1H-pyrol-2-carboxamit

o) F
H\S// 0
(R // \ N F
F NN
F \ F

Hop chét 183 dugc didu ché theo cach twong tu nhu duge mo ta déi véi hop

chat 180, st dung 2,3,4-trifloanilin (136,8mg, 0,911mmol) thay cho 3-

aminobenzonitril, thu dugc chit bot mau tring (79mg). Phuong phép A: thoi gian luu:

1,89 phut; m/z: 446,0 (M-H); khdi luong chinh x4c: 447,05. 'H NMR (400 MHz,

DMSO-ds) & ppm 1,19 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,91 - 4,04 (m, 1 H), 7,29 -

7,39 (m, 1 H), 7,42 - 7,50 (m, 1 H), 7,56 (d, J=4,6 Hz, 1 H), 8,61 (d, J=8,8 Hz, 1 H),
9,93 (s, 1 H. o

Hop chét 184: N-(3-bromo-2,4-diflophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

o) F
N Y, o
(R // \ N F
F NN -
F \ Br

Hop chit 184 dugc didu ché theo cach twong ty nhu duge mo ta ddi véi hop
_ chit 180, st dung 3-bromo-2,4-difloanilin (194,9mg, 0,937mmol) thay cho 3-
amindbenzen, thu dugc chit bot mau tring (115mg). Phuong phap A: thoi gian luvu:
1,98 phut; m/z: 508,0 (M-H)’; khéi lugng chinh xac: 506,97. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,19 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,90 - 4,04 (m, 1 H), 7,27 -
7,35 (m, 1 H), 7,56 (d, J=4,4 Hz, 1 H), 7,64 - 7,73 (m, 1 H), 8,61 (d, J=8,8 Hz, 1 H),
9,86 (s, 1 H).

Hop chit 185: N-(3-clo-2,4-diflophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

-161-



N Y, o
(R // N F
& Ly
F \ cl

Hop chit 185 dugc diéu ché theo cich tuong tu nhu duoc mo ta déi véi 180, st
dung 3-clo-2,4-difloanilin (150,9mg, 0,923mm01) thay cho 3-aminobenzen, thu dugc
chét bot mau tring (115mg). Phuong phap A: thoi gian luu: 1,97 phit; m/z: 462,0 (M-
H); khéi luong chinh xac: 463,02. 'H NMR (400 MHz, DMSO-ds) & ppm 1,19 (d,

- J=6,8 Hz, 3 H), 3,81 (s, 3 H), 3,92 - 4,04 (m, 1 H), 7,35 (td, J=8,9, 2,0 Hz, 1 H), 7,56

(d, J=4,6 Hz, 1 H), 7,65 (td, J=8,7, 5,8 Hz, 1 H), 8,61 (d, ]=8,6 Hz, 1 H), 9,88 (s, 1 H).

Hop chét 186: N-(3-xyano-4-flophenyl)-3-flo-1-metyl-4-{[( IR)Q 1-metyl-
propyl]sulfamoyl}-1H-pyrol-2-carboxamit

~a-Nys T /N
N 0 7
= 0 l \

N  HN F
\

Hop Chét trung gian etyl | ‘3‘-ﬂo-l-lmetyl—4-[[(1R)-1‘-
metylpropyl]sulfamoyl]pyrol-2-carboxylat dugc tao ra theo cach twong ty nhu dugc
mo ta ddi véi hop chét 170, st dung axit 5-etoxycacbonyl-4-ﬂo-l1-rﬁetyl-pyrbl-3-
sulfonic (541,4mg, 2,155mmol), chuyén héa n6 thanh sulphonylclorua twong tng bing
thionylclorua (1am néng & 80°C trong vong 90 phut) va cho hgp chit ndy phan tng véi
(R)-(-)-2-aminobutan (238,8mg, 3,233mmol), thu dugc etyl 3-flo-1-metyl-4-[[(1R)-1-
metylpropyl]sulfamoyl]pyrol-2-carboxylat (354mg) dudi dang chit bot mau tring. 'H
NMR (400 MHz, DMSO-d¢) 3 ppm 0,76 (t, J=7,4 Hz, 3 H), 0,98 (.d, J=6,6 Hz, 3 H),
1,28 (t, J=7,0 Hz, 3 H), 1,31 - 1,40 (m, 2 H), 3,01 - 3,18 (m, 1 H), 3,81 (s, 3 H), 4,27
(q, J=7,2 Hz, 2 H), 7,47 - 7,57 (m, 2 H). Lithi bis(trimetylsilyl)amit trong THF
(4,62mL, 4,62mmol) dugc thém vao etyl  3-flo-1-metyl-4-[[(1R)-1-
métylpropyl]sulfamoyl]pyro1-2-carboxylat (354mg, 1,156mmol) 'yé 5-amino-2-flo-
ben_zonitril (201,7mg, 1,483mmol) trong THF kho (20mL) & 0°C. Hon hop nay duge
khudy 1 gio & 0°C. HOn hop phan Gng nay dugc lam dimg bing dung dich NH4CI
(30mL) va dugc chiét bing EtOAc (50mL), dugc pha lodng bing nudc mudi (50mL)

va dugc chiét 1an nira bang EtOAc (50mL). Cac 16p hitu co gdp lai dugc 1am kho trén
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natri sulphat, dugc loc va dugc co. Phén c3n (duge hoa tan trong 1mL DMF) dugc tinh
ché bang k¥ thuét sic ky cot trén silic oxit, st dung gradien tir 10 dén 100% EtOAc
trong heptan. C4c phin doan san phém duoc cb va phﬁn can rin dugc lam két tinh ra
khoéi 50mL metanol 4m sau khi thém nudc. Céc tinh thé mau tréng duoc loc ra va dugce
larﬁ kho trong chan khong & 50°C qua dém, thu dugc hop chit 186 (306mg). Phuong
phép A: thoi gian Ivu: 1,83 phut; m/z: 395,1 (M-H)'; khéi lugng chinh xac: 396,11. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 0,78 (t, J=7,4 Hz, 3 H), 1,01 (d, J=6,6 Hz, 3 H),
1,31 - 1,44 (m, 2 H), 3,06 - 3,20 (m, 1 H), 3,80 (s,3H), 7,47 (d, J=4,6 ‘Hz, 1 H), 7,50 -
7,58 (m, 2 H), 7,96 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 10,31
(s, 1 H).

Hop chét 187: N-(3-xyano-4-flophenyl)-4-[(3,3-diflo-1-metylxyclobutyl)sulfamoyl]-3-
flo-1-metyl-1H-pyrol-2-carboxamit

Hop chat 187 (290mg) duge didu ché theo cach tuong tw nhu dugc md ta dbi vaoi
hop chét 186; st dung 3,3-diflo-1-metyl-xyclobutanamin “hydroclorua (509,4mg,
3,232mmol) thay cho (R)-(-)-2-aminobutan, thu dugc chét bot mau tring. Phuong phép
A: thoi gian luu: 1,84 phat; m/z: 443,1 (M-H); khdi lugng chinh x4c: 444,09. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,42 (s, 3 H), 2,47 - 2,62 (m, 2 H), 2,80 - 2,97 (m, 2 H),
3,81 (s, 3 H), 7,49 - 7,58 (m, 2 H), 7,96 (ddd, J=9,2, 5,0, 2,8 Hz, 1 H), 8,16 (dd, J=5,7,
2,6 Hz, 1 H), 8,22 (s, 1 H), 10,33 (s, 1 H). | |

Hop chdt 188:  N-(3-xyano-4-flophenyl)-3-flo-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

\\\N\//
N

Hop chét 188 (409mg) dugc didu ché theo céch tuong ty nhu duoc mé ta dbi
v6i hop chat 186, sit dung (25)-1,1,1-triflopropan-2-amin. thay cho (R)-(-)-2-
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~ aminobutan, thu dwgc chit bot mau tring. Phuong phép A: thoi gian luu: 1,89 phut;
m/z: 435,0 (M-H)’; khéi lwgng chinh xé4c: 436,06. 'H NMR (400 MHz, DMSO-de) &
ppm 1,18 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,92 - 4,05 (m, 1 H), 7,50 - 7,59 (m, 2 H),
7,96 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 8,62 (d, J=8,8 Hz, 1
H), 10,36 (s, 1 H). Ky thuit phéan tich nhiét lugng quét vi sai: dinh cuc (pic) &
190,92°C.

Hop chét 189: N-(3-clo-4,5-diflophenyl)-1-metyl-4-{[1-(triflometyl)-
xyclobutyl]sulfamoyl}-1H-pyrol-2-carboxamit

5-[(3-clo-4,5-diﬂo-phenyl)carbamoyl]-1-metyl-pyrdl-’a‘-sulfonyl‘ clorua
(470,2mg, 0,966mmol), 1-triflometyl)xyclobutan-1-amin (268,7mg, 1,932mmol),
DIPEA (0,518mlL, 2,99mmol) dugc hoa tan trong CH3CN va dugc dun hdi luu qua
ngay cudi tudn. Hon hop phéan tmg nay duogc cb. Phin cin dugc hoa tan trong EtOAc
(100mL), duge rira bing HCI 1M, dugc 1am kho trén natri sulphat, dugc loc va dugc
c6. Phin cin dugc tinh ché bing k§ thuat sic ky cot trén silic oxit, sir dung gradien tir
10 dén 100% EtOAc trong heptan. Cac phan doan san phim duogc cd, thu duge chét
b6t mau be. Chét bot nay dugce tinh ché lai bang k¥ thuat HPLC didu ché (pha tinh: RP
XBridge Prep C18 OBD-10pum, 30 x 150mm, pha dong: 0,25% NHsHCO3 trong nudc,
CH3;CN), thu dugc chét rdn mau tring, chit rin nay dugc 1am kho trong chan khong &
50°C, thu dugc hop chit 189 (32,9mg). Phuong phap B: thoi gian luu: 1,18 phat; m/z:
470,0 (M-H)"; khdi lwong chinh xac: 471,04. '"H NMR (400 MHz, DMSO-ds) § ppm
1,71 - 1,87 (m, 2 H), 2,24 - 2,36 (m, 2 H), 2,39 - 2,48 (m, 2 H), 3,93 (s, 3 H), 7,37 (d,
J=2,0 Hz, 1 H), 7,64 (d, J=1,8 Hz, 1 H), 7,76 - 7,87 (m, 2 H), 8,37 (s, 1 H), 10,33 (s, 1
H).

Hop chit 190: 4-(tert-butylsulfamoyl)-N-(3-xyano-4-flophenyl)- 1-metyl- 1H-pyrol-2-

carboxamit =~
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Metyl 4-closulfonyl-1-metyl-pyrol-2-carboxylat (5g, 1,04dmmol) dugc hoa tan
trong axetonitril (100mL). Diisopropyletylamin (9,06mL, 52,6mmol), sau d6 1a tert-
butylamin (3,23g, 44,2mmol), dugc thém vao dung dich nay va hén hop thu duogc
duérc dun hdi luu trong 2 gid. Sau d6, hdn hgp nay dugc 1am ngudi dén nhiét do trong
phong va duge ¢ trong chan khéng. Phan cin thu dugc dugc hoa tan trong diclometan
(250mL) va dugc rira bing HCI (2 x 150mL). Céc chét hitu co dugc 1am kho trén natri
sulphat, dugc loc va dugc cd trong chan khong, thu dugc chét bot chua rhetyl 4-(tert-
butylsulfamoyl)-1-metyl-pyrol-2-carboxylat, chit bot nay dugc st dung & dang
nguyén trang (6,07g). Phuong phap B: thoi gian luu: 1,52 phat; m/z: 273,0 (M-H);
khéi luong chinh x4c: 274,10. 'H NMR (360 MHz, DMSO-ds) & ppm 1,13 (s, 9 H),
3,77 (s, 3 H), 3,88 (s, 3 H)7,00 (d, J=1,8 Hz, 1H), 7,18 (s, 1 H), 7,60 (d, J=2,2 Hz, 1
H). Metyl 4-(tert-butylsulfamoyl)-1-metyl-pyrol-2-carboxylat (11,269g, 41,077mmol)
duoc hoa tan trong THF (120mL). Lithi hydroxit (1,476g, 1,5 duong lugng) trong
nude cét (16mL) dugc thém vao dung dich nay va thu duoc hdn hop duc. Sau do,
MeOH (6mL) dugc thém vao va hdn hop nay trd nén trong sudt. Hén hop thu dugc
dugc khudy trong 18 gi¢. Sau do, n6 dugce cd dén khi con lai nuéc va nude c4t (30mL)
duoc thém vao. Hn hop ndy dugc trung hoa bing lugng axit clohydfic chinh xac
(1M/trong nu6c/61,6mL, 61,62mmol). Hdn hop thu dugc dugc chiét bing 2-
metyltetrahydrofuran. Cac dich chiét gop lai dwoc 1am khé trén MgSOs, dugc loc va
duge cd dudi ap sudt giam, thu duge axit 4-(tert-butylsulfamoyl)-1-metyl-pyrol-2-
carboxylic dudi dang chit bt mau tring, chit bot nay dugc sir dung ma khong cin
tinh ché thém cho budc tiép theo (10,62g). Phuong phép B: thdi gian hru: 0,83 phut;
m/z: 258,9 (M-H)-; khéi Iuong chinh x4c: 260,08. Hop chat 190 (2140mg) dugc didu
ché theo cach twong ty nhu dwgc mo ta dbi voi hop chéit 158, st dung 5-amino-2-
flobenzonitril (1348mg, 9,604mmol) va axit 4-(tert-butylsulfamoyl)-1-metyl-pyrol-2-
carboxylic va khudy & 50°C thay cho nhiét d trong phong, thu duge chét rin mau
trang. Phuong phap B: thoi gian leu: 0,96 phut; m/z: 377,1 (M-H); khéi lugng chinh
x4c: 378,12. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,17 (s, 9 H) 3,91 (s, 3 H) 7,14 (s,
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1 H) 7,34 (d, J=1,76 Hz, 1 H) 7,48 - 7,56 (m, 2 H) 7,98 - 8,05 (m, 1 H) 8,22 (dd,
J=5,83, 2,75 Hz, 1 H) 10,34 (s, 1 H).

Hop chit 191: 4-(tert-butylsulfamOyl)—N—(3-xyaﬁophenyl)-1-mety1-1H-pyrol-2-

carboxamit
H
N\ //o H
//S N
A
N 0
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Hop chit 191 (758mg) duge diéu ché theo cach twong tw nhu duge md ta ddi
v6i hop chédt 190, st dung 3-aminobenzonitril (458,4mg, 3,84mmol) thay cho 5-
amino-2-flobenzonitril, thu dugc chit rin mau tring. Phuong phap B: thoi gian luu:
0,92 phut; m/z: 359,1 M-H); khéi luong chinh xac: 360,13. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,18 (s, 9 H) 3,92 (s, 3 H) 7,13 (s, 1 H) 7,36 (s, 1 H) 7,51 - 7,59 (m,
3H) 7,99 (d, J=7,04 Hz, 1 H) 8,19 (s, 1 H) 10,31 (s, 1 H). |

Hop chat 192: 4-(tert-butylsulfamoyl)-N-(3-xyano-2-flophenyl)-1-metyl-1H-pyrol-2-

carboxamit

H
N\ //o H
//S N
I
N F
\

0]
N

Hop chéit 192 (733mg) dugc diéu ché theo cach trong tu nhu dugc mo ta dbi
v6i hop chét 190, st dung 3-amino-2-flobenzonitril (522,9mg, 3,842mmol) thay cho
5-amino-2-flobenzonitril, thu dugc chit rin mau tring. Phuong phép B: thoi gian luu:
0,90 phat; m/z: 377,1 (M-H); khéi luong chfnh xac: 378,12. 1FI-I NMR (400 MHz,
DMSO-d¢) & ppm 1,18 (s, 9 H) 3,89 (s, 3 H) 7,15 (s, 1 H) 7,34 (d, J=2,0 Hz, 1 H) 7,42
(t, J=7,9 Hz, 1 H) 7,55 (d, J=1,76 Hz, 1 H) 7,77 (ddd, J=7,7, 5,9, 1,8 Hz, 1 H) 7,90 (id,
J=7,90, 1,5 Hz, 1 H) 10,23 (s, 1 H).

Hop chét 193: 4-(tert-butylsulfamoyl)—N—(3-clo-2-ﬂophenyl)-l-metyl-lH-pyrol-z-

carboxamit
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Hop chit 193 (787mg) duge didu ché theo cach tudng tu nhu duge mo ta dbi
v6i hop chit 190, sir dung 3-clo-2-floanilin (0,435mL, 3,84mmol), thu dugc chét rin
mau tring. Phuong phép‘B: thoi gian luu: 1,02 phit; m/z: 386,1 (M-H)"; khéi luong
chinh xac: 387,08. 'H NMR (400 MHz, DMSO-ds) & ppm 1,18 (s, 9 H) 3,89 (s, 3 H)
- 7,14 (s, 1 H) 7,20 - 7,26 (m, 1 H) 7,32 (d, J=1,76 Hz, 1 H) 7,41 - 7,46 (m, 1 H) 7,48 -
7,54 (m, 2 H) 10,10 (s, 1 H). o

Hop chét 194: 4-(tert-butylsulfamoyl)-N-(3-clo-2,4-diflophenyl)-1-metyl-1H-pyrol-2-

H
(o]
N N S// H
o// \[\>—<N . F
N\ O F Cl

Hop chét 194 (708mg) duogc didu ché theo cach twong tw nhu dugc mé ta ddi

carboxamit

v6i hop chéit 190, st dung 3-clo-2,4-difloanilin (628,3, 3,84mmol), thu dugc chit rin
mau tring. Phuong phép B: thoi gian hwu: 1,03 phut; m/z: 404,1 (M-H); khéi lwong
chinh x4c: 405,07. 'H NMR (400 MHz, DMSO-d¢) & ppm 1,18 (s, 9 H) 3,89 (s, 3 H)
7,15 (s, 1 H) 7,30 - 7,37 (m, 2 H) 7,48 - 7,58 (m, 2 H) 10,11 (s, 1 H).

Hop chét 195: 4-(tert-butylsulfamoy1)-N-(3-clo-4-flophenyl)-1-metyl-1H-pyrol-2-

H
o
N\ S// H
|
N\ (o] Cl

Hop chit 195 (705mg) dugc didu ché theo cach twong tu nhu duoc mb ta ddi

~ carboxamit

vé6i hop chat 190, sir dung 3-clo-4-floanilin (559,2mg, 3,842mmol), thu dwgc chét rin
mau tring. Phuong phap A: thoi gian luu: 1,95 phat; m/z: 386,0 (M-H); khéi luong

-167-



23454

chinh x4c: 387,08. 'H NMR (400 MHz, DMSO-de) & ppm 1,17 (s, 9 H), 3,91 (s, 3 H),
7,12 (s, 1 H), 7,32 (d, J=2,0 Hz, 1 H), 7,39 (t, J=9,1 Hz, 1 H), 7,53 (d, J=1,8 Hz, 1 H),
7,63 - 7,70 (m, 1 H), 8,02 (dd, J=6,8, 2,6 Hz, 1 H), 10,19 (s, 1 H).

Hop  chét 196:  N-(3-xyano-2,4-diflophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl }-1H-pyrol-2-carboxamit

F

F
H
S N\//O
F //S HN F
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Metyl 1-metyl-4-[[(1S)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(0,7g, 2,23mmol) dugc hoa tan trong THF (10mL) trong nito. 3-amino-2,6- -
diflobenzonitril (0,45g, 2,9mmol) dugc thém vao dung dich nay va hén hop nay dugc
lam mat trong bé nu6c da trong khi dugc khudy trong nito. Lithi bis(trimetylsilyl)amit
IM trong toluen (6,68mL, 6,68mmol) dugc thém theo ting giot vao hén hop nay trong
khoang thoi gian 13 10 phit. H3n hop thu dwgc duge khudy trong 1 gid trong khi tiép
tuc 1am maét. Hon hop nay duoc lam ding bing amoni clorua bdo hoa (25mL) va hén
hop thu dugce dﬁ:qc chiét bing EtOAc (3 x 25mL). Cac dich chiét gop lai dugc rira
béng nuée mudi (20mL), dugc lam khd trén NaxSOs, duge loc va duge co trong chan
khong. Phan cin thu duoc duge hoa tan trong 2mL diclometan va duogc nap 1én miéng
silic oxit khod. H8n hop nay duoc tinh ché bang k¥ thuat sic ky cot, st dung gradien
rira giai tir heptan dén EtOAc (100:0 dén 0:100). C4c phan doan mong mudn dwoc thu
lai va dugc cd trong chan khong, thu dugce chét bot. Chét bot nay duoc 1am tai két tinh
ra khoi MeOH/nuée. Cac tinh thé thu duoc dugc thu lai trén mang loc, dugc rira b?mg

nudc, sau do 1a diisopropylete va dugc 1am kho trong chin khong & 55°C trong 24 gio,

- thu  dugc - N-(3-xyano-2,4-diflophenyl)-1-metyl-4-{[(1S5)-2,2,2-triflo-1-metyletyl]-

sulfamoyl}-1H-pyrol-2-carboxamit (563mg) duéi dang chit bot. Phuong phép A: thoi
gian lvu: 1,75 phut; m/z: 435,0 (M-H); khdi lrgng chinh xé4c: 436,06. lH. NMR (400
MHz, DMSO-ds) & ppm 1,09 (d, J=6,8 Hz, 3 H), 3,80 - 4,06 (m, 4 H), 7,36 (d, J=2,0
Hz, 1 H), 7,40 - 7,51 (m, 1 H), 7,66 (d, J=1,5 Hz, 1 H), 7,85 - 8,02 (m, 1 H), 8,54 (br.
s, 1 H), 10,14 (br. s, 1 H).
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Hop chit 197: N-(3-xyanophenyl)-1-metyl-4-{[(15)-2,2,2-triflo-1-metyletyl]-
sulfamoyl}-1H-pyrol-2-carboxamit ‘

£ F

><Z§1/H\ //O

F //S HN
N 0] AV
\ N\

Hop chéit 197 (697,6mg) dugc diéu ché theo cach twrong tw nhu dugc mé ta déi
v6i hop chét 196, sir dung 3-aminobenzonitril (342mg, 2,895mmol) thay cho 3-amino-
2,6-diflobenzonitril, thu dugc N-(3-xyanophenyl)-1-metyl-4-[[(15)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit dudi dang chit rin. Phuong phap B: thoi
gian luu: 0,93 phat; m/z: 399,1 (M-H); khéi lugng chinh x4c: 400,08. 'H NMR (400
MHz, DMSO-dg) 6 ppm 1,08 (d, J=6,8 Hz, 3 H) 3,93 (s, 4 H) 7,39 (d, J=1,9 Hz, 1 H)
7,52 - 7,60 (m, 2 H) 7,65 (d, J=1,9 Hz, 1 H) 7,99 (dt, J=6,9, 2,3 Hz, 1 H) 8,20 (br. s, 1
H) 8,17 - 8,20 (m, 1 H) 10,35 (br. s., 1 H).

Hop chét. 198: N-(3-xyano-2-flophenyl)-1-metyl-4-{[(15)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

. F
NN
N\ 0 F \\N
Hop chat 198 (691mg) dugce didu ché theo cach trong ty nhu dugc md ta dbi
v6i hop chét 196, st dung 3-amino-2-flo-benzonitril (394mg, 2,895mmol) thay cho 3-
amino-2,6-diflobenzonitril, thu dwgc dudi dang chat rin. Phuong phép B: thoi gian .
lvu: 0,91 phut; m/z: 417,1 (M-H); khéi lugng chinh xéac: 418,07. 'TH NMR (400 MHz,
DMSO-d¢) 6 ppm 1,03 - 1,18 (m, 3 H), 3,84 - 4,03 (m, 4 H), 7,38 (d, J=2,0 Hz, 1 H),
7,42 (t, J=7,9 Hz, 1 H), 7,66 (d, J=1,8 Hz, 1 H), 7,77 (ddd, J=7,6, 6,0, 1,5 Hz, 1 H),
7,91 (td, J=7,8, 1,5 Hz, 1 H), 7,99 - 9,14 (m, 1 H), 10,26 (br. s., 1 H). |

Hop chit 199:  3-clo-N-(3-xyano-4-flophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Natri hydrua (3,46g, 90,2mmol, 60% phén tan trong déu) duge thém theo ting
phén, trong khoang thdi gian 14 10 phut, vao dung dich chta metyl 3-clo-1H-pyrol-2-
carboxylat (12g, 75,2mmol), iodometan (12,8g, 90,2mmol) vd DMF (120mL) & 0°C
trong nito trong bé nudc d4. Bé nudc da nay dugc ldy ra va hdn hop phan Ung nay
dugc khudy 3 gid & nhiét do trong phong. Hon hop phan tmg nay dugc axit hoa bing
axit clohydric trong nuéc (15,04mL, 1M) va dugc ¢b. Phin cin duge hoa tan trong
nudc (100mL)/etyl axetat (300mL). L6p hitu co duge 1am khé trén NaxSO4, duoc loc
va duge ¢d. Phin cin dugc hoa tan trong axetonitril (150mL), dugc rira b%lng heptan
(100mL) va dugc c6 & 70°C, thu dugc metyl 3-clo-1-metyl-pyrol-2-carboxylat (12,0g)
duéi dang chit 16ng mau vang, chét 16ng ndy dugc sit dung & dang nguyén trang. H
NMR (400 MHz, Clorofom-d) é ppm 3,87 (s, 3 H), 3,88 (s, 3 H), 6,13 (d, J=2,9 Hz,
1H), 6,69 (d, J=2,9 Hz, 1 H). Metyl 3-clo-1-metyl-pyrol-2-carboxylat (5,0g,
25,1mmol) dugc thém theo tirng giot vao axit closulfonic (11mL) & 0°C trong mdi
truong khi nito. Hon hgp phan tng nay dugc 1am i4m dén nhiét do trong phong va
dugc dé khudy 2 gio. Hdn hop thu duge duge thém theo timg giot vao hdn hop nude-
nuéc da duge khudy va duge kidm soat nhiét do (200mL), giit nhiét do thip hon 5°C.
Chét két tia mau tring duoc tao ra. Huyén phi nuéc thu duge dugc chiét bing
diclometan (3 x 100mL). Cac dich chiét hitu co gdp lai dugc rira bang nude mubdi va
duge 1am kho trén natri sulphat, duge loc va duge ¢6 trong chian khéng, thu dugce
metyl 3-clo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (5,56g) du¢i dang chét bot mau

'-xanh 14 cay nhat, chét bot nay duoc st dung & dang nguyén trang. '"H NMR (400 MHz,
Clorofom-d) & ppm 3,94 (s, 3 H), 3,98 (s, 3 H), 7,46 (s, 1 H). Metyl 3-clo-4-
closulfonyl-1-metyl-pyrol-2-carboxylat (1,5g, 5,51mmol) dugc hoa tan trong
axetonitril (10mL) trong dng ding trong 10 vi séng. DIPEA (1,42mL, 0,75g/mL,
8,27mmol), sau d6 1a (R)-1,1,1-triflo-2-propylamin (0,94g, 8,27mmol) va chét da sang
qua ray phan ti, dugc thém vao dung dich nay va éng dugc dong kin va hdn hop thu
dugc dugc 1am néng & 80°C trong 30 phut bing cach chiéu xa vi séng. Hdn hop phan

tng nay dugc cb va chit ddu dinh mau nau thu duge duge hoa tan trong diclometan
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(SO‘mL) va dugc rira bing HCI (1N, 2 x 10mL) va nuéc mudi (SmL) va duge 1am khod
trén natri sulphat. Céc chét rin dugc loc ra va dich loc duge ¢b trong chan khong, thu
duge chit dAu mau nau. Chét diu mau nau nay dugc tinh ché bing k¥ thuat sic ky cot
siliéagel (etyl axetat trong heptan tir 0 dén 100%) dé thu dugc metyl 3-cl.o‘-1-mety1-4-
[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (660mg) dudi dang chit
bdt mau tréng, chit bot nay dugc sir dung & dang nguyén trang. Phuong phép B: thoi
gian luu: 0,88 phut; m/z: 347 (M-H); khéi lugng chinh x4c: 348,02. '"H NMR (400
MHz, DMSO-ds) 6 ppm 1,15 (d, J=7,0 Hz, 3 H), 3,83 (s, 3 H), 3,86 (s, 3 H), 3,89 -
4,02 (m, 1 H), 7,76 (s, 1 H), 8,51 (d, J=8,8 Hz, 1 H). Metyl 3-clo-1-metyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (660mg, 1,89mmol) va 5-
amino-2-flobenzonitril (332mg, 2,37mmol) dugc hoa tan trong tetrahydrofuran kho
(30mL) trong nito. Hén hgp phan tng nay dugc lam lanh dén 0°C va lithi
bis(trimetylsilyl)amit trong tetrahydrofuran (5,46mL, 5,46mmol, 1M) dugc thém vao
trong khoang thoi gian 1a 2 phiit. Hén hgp thu dugc dugc khudy trong 2 phut trong khi
tiép tuc 1am mat. Hon hop nay dugc 1am dung bing dung dich nﬁéc amoni clorua bio
hoa (15mL) va hén hop thu dwoc dugce chiét bing etyl axetat (3 x 30mL). Cac dich
chiét gop lai dugce ria bang nude mudi (10mL), dwgc 1am khd trén Na,SOs, dugc loc
va dugce cb trong chan khong dé thu dugc chét bot mau d6. Phin can thu dugc duoc
tan min trong hdn hop dang hdi luu chira CH_zClz/EtOAc/metanol (10/5/5mL). Céac
chét rén duoc loc dé thu dugce chit bot mau héng dam, chit bot ndy dugc lam tai Két
tinh ra khéi metanol/nudce (7/0,5mL) @& thu dugc hop chit 199 duéi dang chét bot
(325mg). Phuong phap B: thoi gian luu: 0,99 phut; m/z: 451,0 (M-H); khéi luong
chinh x4c: 452,03. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=6,8 Hz, 3 H), -
3,78 (S, 3 H), 3,91 - 4,05 (m, 1 H), 7,56 (t, J=9,1 Hz, 1 H), 7,69 (s, 1 H), 7,98 (ddd,
J=9,2, 4,8, 2,8 Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz, 1 H), 8,51 (d, J=8,8 Hz, 1 H), 10,68
(s, 1 H). K§ thuét phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh
cuc (pic) §'190,1°C.

Quy trinh thay thé dé tdng hop metyl 3-clo- l-metyl 4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol -2- carboxylat

Metyl 3-clo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1 g, 3,68mmol) dugc hoa
tan trong axetomtrll néng (SmL), chét da sang qua riy phan tir (khoing 100mg) duoc
thém vao va hSn hop phan Ung dugc khudy. (R)-1,1,1-triflo-2-propylamin (623mg,
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5,5Immol) dugc hoa tan trong axetonitril (SmL) trong binh riéng biét, chét da sang
qua rdy phan tir (khoang 100mg) dugc thém vao. Huyén phil ndy dugc thém vao hén
hop phén Ung, va sau d6 NaHCOs3 (926mg, 11,0mmol) dugc thém vao. Binh nay dugc
déng lai va dugc khudy qua dém & 80°C. Céc chét dé bay hoi dugc loai bo dudi 4p
sudt giam va phan cin thu dugc dugce tinh ché bang ky thuat Séc ky silicagel, sir dung
gradien tir heptan dén EtOAc, thu dugc metyl 3-clo-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxylat (1,04g) dué¢i dang chét bot mau tring.

Hop chit 200: N-(3-xyano-4-flophenyl)-4-{[2,2-diflo-1-metyletyl]sulfamoyl}-1-
metyl-1H-pyrol-2-carboxamit

F
H o
F/H/N\S// HN F
IO T\
N\ O \N

5-amino-2-flo-benzonitril (5,62g, 41,3mmol) dugc thém vao dung dich chira
4- closulfonyl-l -metyl-pyrol-2-cacbonyl clorua (dugc md ta trong phén téng hop hop
chét 3) (10g, 41,3mmol), toluen (300mL) & diém hdi luu. H8n hop phan tmg nay duoc
dun hdi luu 4 gid va dugc loc khi van con 4m. Dich loc dugc cd dén khi khé @ thu
dugc chét bot mau vang, chit bot nay dugc lam kho qua ngdy cubi tudn trong chan
khong. Chéat bot mau vang nay duge tan min trong etyl a_xetaf ér_n (SOmL) va duogc loc
va duogc rira béng diclometan. Dich loc dugc cd dén khi kho va phﬁn cin duge tinh ché
bing k¥ thuat sic ky cot silicagel (etyl axetat trong heptan tir 0 dén 100%) dé thu dugc
5-[(3-xyano-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (5,05g) dudi
dang chit bot mau tring nhat. 5-[(3-xyano-4-ﬂo-phenyl)carbamoyl]-l-metyl-_pyrol-3-
sulfonyl clorua (1,00g, 2,93mmol) dugc hoa tan trong dung dich c‘hﬁa l,l-diﬂopropein-
2-amin (417mg, 4,39mmol, dugc tdng hop theo don qudc t€ PCT sb 2012049277)
trong THF (17mL) da dugc lam kho trén chét da sang qua rdy phan tir va dugc khudy
& 60°C trong 20 gid. Hon hop phan ng nay dugc loc va dich loc duge 1am bay hoi
dén khi khd. Phan cin duge tinh ché bing k¥ thut séc ky cot silicagel (etyl axetat
trong heptan tr 10 dén 70%) @8 thu dugc hop chit thd 200 dudi dang chit bot mau
tring. Hop chét 200 dugc tinh ché bing ky thuat SFC diéu ché (pha tinh: Chiralpak
Diacel AD 20 x 250mm, pha déng: CO2, metanol v6i 0,2% iPrNH»), cac phén doan

mong mudn dugc thu lai, dugc 1am bay hoi, duge hoa tan trong metanol va duoc lam
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bay hoi lan nita, thu dugc hop chét 200a (192mg) dudi dang chit bét mau tréng,
phuong phép A: thoi gian lwu: 1,67 phat; m/z: 399,1 (M-H); khéi lugng chinh xéc:
400,08; 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,99 (d, J=7,0 Hz, 3 H), 3,42 - 3,56 (m,
1 H), 3,93 (s, 3 H), 5,90 (td, J=56,1, 2,6 Hz, 1 H), 7,36 (d, J=2,0 Hz, 1 H), 7,53 (t,
J=9,2 Hz, 1 H), 7,64 (d, J=1,8 Hz, 1 H), 7,83 (br. s., 1 H), 8,01 (ddd, J=9,2, 4,8, 2,6
Hz, 1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 10,37 (s, 1 H), va hop ch4t 200b (190mg) dudi
‘dang chét bt mau tring, phuong phép A: thoi gian lvu: 1,67 phit; m/z: 399,0 (M-H);
khéi luong chinh x4c: 400,08; '"H NMR (400 MHz, DMSO-ds) & ppm 0,99 (d, J=7,0
Hz, 3 H), 3,42 - 3,57 (m, 1 FH), 3,93 (s, 3 H), 5,90 (td, J=56,1, 2,6 Hz, 1 H), 7,36 (d,
J=1,8 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,64 (d, J=1,8 Hz, 1 H), 7,77 (br. s., 1 H), 8,01
- (ddd, J=9,2, 4,9,2,9 Hz, 1 H), 8,21 (dd, J=5,9, 2,6 Hz, 1 H), 10,37 (br. s., 1 H).

Hop chét 201: N-(3-clo-4,5-diflophenyl)-1,3-dimetyl-4-[(3-metyloxetan-
3-yl)sulfamoyl]-1H-pyrol-2-carboxamit ‘ |
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Hop chit 201 (69mg) duéi dang chét bot mau tring dwoc didu ché theo cach
tuong tu nhu duge mo ta d6i v6i hop chét 179, sir dung 3-clo-4,5-diflo-anilin (0,18g,
1,08mmol) thay cho 4-flo-3-(triflometyl)anilin. Phan tmg dugc khudy & 50°C trong 92
gio. Phuong phap B: thoi gian luu: 0,98 phut; m/z 432,1 (M-H); khéi ludng chinh
xac: 433,07. 'H NMR (400 MHz, DMSO-ds) & ppm 1,53 (s, 3 H), 2,32 (s, 3 H), 3,72
(s, 3 H), 4,12 (d, J=6,4 Hz, 2 H), 4,61 (d, /=5,9 Hz, 2 H), 7,49 (s, 1 H), 7,71 - 7,81 (m,
2 H), 7,93 (br. s., 1 H), 10,40 (br. s., 1 H).

Hop  chét 243: N-(3-clo-2,4-diflophenyl)-1,3-dimetyl-4-[(3-metyloxetan-
3-yl)sulfamoyl]-1H-pyrol-2-carboxamit

Cl
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Axit  1,3-dimetyl-4-(N-(3-metyloxetan-3-yl)sulfamoyl)- lH-‘pyrol-2-carboxylic
(500mg, 1,73mmol), 3-clo-2,4-difloanilin (0,57g, 3,47mmol) va HATU (0,88g,
2,31mmol) dugc hoa tan trong DMF (2mL) chita DIPEA (0,69mL, 3,98mmol). Hon
hop phéan tmg ndy dugc khudy & 65°C trong 28 gid va & nhiét d¢ trong phong trong 60
gid. Hon hgp phan Ging ndy dugc tinh ché bing ky thuat sic ky cot silicagel (etyl
axetat trong heptan tir 10 dén 70%). Cac phan doan mong muén duge g0p lai va duogc
1am bay hoi dé thu dugc chit ddu mau néu nhat, chit dau nay hoéa rén khi dé yén. Chét
rin dwgc 1am tai két tinh ra khéi etanol (SmL) dé thu dugc chit rin mau tréng, chét rin
nay duogc loc va dugc rira b%mg etanol (1mL). Chét rdn mau tréng dugce 1lam khd qua
dém trohg chén khong, thu dugc hop chit 243 (318mg) dudi dang chit rén mau tring
nhat. Phuwong phap D: thoi gian luu: 1,73 phat; m/z: 432,0 (M-H)"; khéi lugng chinh
xac: 433,1. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,52 (s, 3 H), 2,37 (s, 3 H), 3,73 (s,
3 H), 4,11 (d, J=6,4 Hz, 2 H), 4,61 (d, J=5,9 Hz, 2 H), 7,35 (td, J=9,0, 2,0 Hz, 1 H),
7,47 (s, 1 H), 7,67 (td, J=8,7, 5,8 Hz, 1 H), 7,91 (br. s., 1 H), 10,03 (br. s.,-1 H).

Hop chit 202 N-(3-clo-4,5-diflophenyl)-1,3-dimetyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfarhoyl}é1H-pyrol-2-carboxamit | |
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Hop chit 202 dugc didu ché theo cach twong tw nhu dugc md ta dbi véi hop
chit 144. Trong buéc 4, axit 1,3-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylic (260mg, 0,83mmol) dugc st dung va 3-clo-4,5-
diﬂd-anilin (0,27g, 1,65mmol) thay cho 3,4-difloanilin dugc st dung. Phan {ing nay
dugc thye hién & 50°C trong 92 gid. Céac phan doan mong mudn dugc g0p lai va dugc
1am bay hoi dé thu dugc chét bot da dugc lam tai két tinh ra khéi CHzClo. Céc tinh thé
mau tréng dugc loc va duoc rira bing CHCl, va duge 13m kho qua dém trong 10 chan
khong & 50°C dé thu dugc chét rin mau tring (170mg). Phuong phap B: thoi gian luu:
1,12 phat; m/z: 458,0 (M-H); khdi luong chinh xac: 459,04. '"H NMR (400 MHz,
DMSO-d¢) 6 ppm 1,11 (d, J=6,8 Hz, 3 H), 2,30 (s, 3 H), 3,72 (s, 3 H), 3,78 - 3,90 (m,
1 H), 7,53 (s, 1 H), 7,66 - 7,84 (m, 2 H), 8,18 (br. s., 1 H), 10,39 (s, 1 H).
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Hop chét 203: N-(2,3-diflophenyl)-1-metyl-4-{{(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl}-1H-pyrol-2-carboxamit
F
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Metyl 1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(0,9¢g, 2,86mmol),‘ THF khan (40mL) va 2,3-difloanilin (490mg, 3,72mmol) du_dc ¢ho
vao binh d4y tron loai 100mL cé trang bi thanh khudy tir. Binh nay dugc bit kin ifﬁ
dugc dat vao trong bé nudc-nude da va LHMDS (8,6mL dung dich 1M trong
THF/etylbenzen) dugc thém vao binh mdt cach tir tir bing bom tiém (tbc dd xép xi 1a
2mL/phut). Thiy duoc sy chuyén héa thanh san phim sau 30 phut & 0°C. Dung dich
nuéc amoni clorua bio hda dugc thém vao dé 1am ding phén tng. Hén hop phan tng
dugc pha lodng bing etyl axetat (100mL) va hdn hop nay dugc chia tach bang etyl
axétat (3 x 100mL). Céc 16p hitu co duge gop lai, duge lam kho (magie sulfat), cac
chét rin duoc 14y ra bang cach loc va cic dung modi cua dich loc dugc loai bo duéi ap
sut giam. San phim thé duoc tinh ché mot phan bang k¥ thuit sic ky cot silic oxit, st
~ dung gradien tir heptan dén etylaxetat. Dung mdi ctia céc phan doan t6t nhét duoc loai
bo dudi ap sudt giam va hop chét dugc 1am tai két tinh ra khoéi ete/heptan dé thu dugc
hop chét 203 duéi dang chét rin mau tring (395mg). Phuong phép A: thdi gian luu:
1,75 phut; m/z: 410,1 (M-H)"; khdi lugng chinh xé4c: 411,07. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,10 (d, J=7,0 Hz, 3 H), 3,85 - 4,00 (m, 1 H), 3,91 (s, 3 H), 7,16 -
7,40 (m, 4 H), 7,65 (d, J=1,8 Hz, 1 H), 8,17 (d, J=7,7 Hz, 1 H), 10,15 (s, 1 H). K§
thuat phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cyc (pic) &
157,94°C.

Hop  chdt  204:  N-(3-clo-2,6-diflophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit '
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Hop chét 204 dugc diéu ché theo c4ch twong tw nhu dugc md ta dbi véi hop
chét 203, sir dung 3-clo-2,6-diflo-anilin (627,7mg, 3,72mmol) va san phdm thd dugc
~1am t4i két tinh trong diisopropyl ete/heptan dé thu dugc chét rin mau tring (423mg).
Phuong phap A: thoi gian luu: 1,79 phit; m/z: 444,0 (M-H)-; khdi luong chinh xac:
445,03. 'TH NMR (400 MHz, DMSO-d6) & ppm 1,12 (d, J=6,8 Hz, 3 H), 3,84 - 4,01
(m, 1 H), 3,91 (s, 3 H), 7,31 (t, J=8,8 Hz, 1 H), 7,41 (s, 1 H), 7,57 - 7,66 (m, 1 H), 7,69
(s, 1 H), 8,21 (d, J=8,1 Hz, 1 H), 10,17 (s, 1 H).

Hop chdt 205:  N-(3-bromo-4,5-diflophenyl)-1-metyl-4-{ [(1R)-2,2,2-triﬂo- 1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 205 (893mg) duoc didu ché theo cach twong tu nhu duge mo ta dbi
véi hgp chét 158, sir dung 3-bromo-4,5-difloanilin (970mg, 4,663mmol) thay cho 3-
aminobenzonitril va khudy & 60°C trong vong 18 gio. Phén cin thu dugc duge 1am 4m
~ v6i CH2Clo/heptan va chét rin mau tring dugc thu lai bing cach loc. Phuong phép A:
thoi gian luu: 1,79 phit; m/z: 489,9 (M-H)—; khéi luong chinh xéac: 488,98. 'TH NMR |
(400 MHz, DMSO-ds) & ppm 1,08 (d, J=7,0 Hz, 3 H), 3,84 - 3,99 (m, 1 H), 3,92 (s, 3
H), 7,36 (d, J=1,8 Hz, 1 H), 7,67 (d, J=1,5 Hz, 1 H), 7,80 - 7,93 (m, 2 H), 8,19 (br. s., 1
H), 10,30 (s, 1 H). Ky thuat phan tich nhiét lugng quét vi sai: tir 30 dén 300°C &
10°C/phit: dinh cuc (pic) & 196,72°C. | |

Hop chét 206: N-(3-bromo-2-flophenyl)-1-metyl-4-{[( 1R)-2;2,2-triﬂo- 1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 206 (637mg) duogc diéu ché theo cach twong tu nhu duge mo ta dbi

I

v6i hop chat 158, sir duhg 3-bfomo-2-ﬂoanilin (886mg, 4,663mmol) thay chQ 3-
aminobenzonitril va khudy & 60°C trong vong 18 gid. Phan cin dugc lam 4m véi
heptan, 1 giot EtOAc dugc thém vao, két tha xuét hién. Chét rin mau tréng duqc locra
va dugc lam kho trong chan khong. Phuong phép A: thoi gian luu: 1,88 phuat; m/z:
470,0 (M-H); khéi lwong chinh xac: 470,99. 'H NMR (400 MHz, DMSO-d¢) & ppm
1,09 (d, J=6,8 Hz, 3 H), 3,85 - 4,00 (m, 1 H), 3,90 (s, 3 H), 7,18 (td, J=8,0, 1,3 Hz, 1
H), 7,36 (d, J=2,0 Hz, 1 H), 7,50 - 7,60 (m, 2 H), 7,65 (d, J=1,8 Hz, 1 H), §;17 (br. s, 1
H), 10,11 (br. s., 1 H). K¥ thudt phan tich nhiét lvong quét vi sai: ‘tir 30 dén 300°C &
10°C/phut: dinh cuc (pic) ¢ 216,73°C.

Hop chit 207: N-(3-clo-4,5-diflo-phenyl)-4-[(2-flo-1,1-dimetyl-etyl)sulfamoyl]-1-

metyl-pyrol-2-carboxamit
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5-[(3-clo-4,5-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua
(212,7mg, O,437mmol) [112433-52-0], 1-flo-2-metyl-propan-2-amin
hydroclorua(69,7mg, 0,546mmol) va Et;N (0,152mL, 1,09mmol) dugc hoa tan trong
CH3CN (35,4mL, 678,73mmol) dugce khqu qua dé€m va duge co. Phén cin dugc hoa
tan trong DMF (2mL) va dugec tinh ché bing k¥ thuét sic ky cot trén silic oxit, sir dung
gradien tur 10 dén 100% EtOAc trong heptan. Céc phén doan san phim duqc' cd. Phin
cin duge lam két tinh ra khéi metanol (10mL) sau khi thém nuée. Cac tinh thé mau
tring nhat dugc loc ra va duge 1am khd qua dém trong chén khong & 50°C, thu duoc
hop chit 207 (93mg). Phuong phap A: thoi gian luu: 2,02 phit; m/z: 422,0 (M-H);
khédi lwong chinh x4c: 423,06. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,17 (d, J=1,8
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Hz, 6 H), 3,91 (s, 3 H), 4,23 (d, J=1,0 Hz, 2 H), 7,34 (d, J=2,0 Hz, 1 H), 7,42 (s, 1 H),
7,58 (d, J=1,8 Hz, 1 H), 7,76 - 7,86 (m, 2 H), 10,29 (s, 1 H).

Hop chit 208: N-(3-clo-2,4-diflophenyl)-1,3-dimetyl-4-[(1-metyletyl)sulfamoyl]-1H-
pyfol-2-carboxamit |

Cl

N
N

Hop chét 208 dugce didu ché tur etyl 4-[tert-
butoxycacbonyl(isopropyl)sulfanioyl]-1,3-dimetyl-pyrol-2-carboxylat va 3-010‘-2,4-
difloanilin bing céach sir dung LIHMDS trong THF, sau d6 loai bé nhém bao vé Boc
bing cach xir Iy bing HCI trong iPrOH/CH,Cl, thu dwoc hop chét 208 (266mg).
Phuong phép B: thoi gian Iuu: 1,02 phat; m/z: 404,1 (M-H)'; khéi luong chinh x4c:
- 405,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,02 (d, J=6,6 Hz, 6 H); 2,34 (s, 3 H),
3,14 - 3,25 (m, 1 H), 3,73 (s, 3 H), 7,20 (d, J=7,5 Hz, 1 H), 7,35 (td, J=9,0, 2,1 Hz, 1
H),.7,44 (s, 1 H), 7,66 (td, J=8,7, 5,8 Hz, 1 H), 9,99 (s, 1 H).

Hop chit 209:  N-(3-clo-2,4-diflophenyl)-1,3-dimetyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 209 dugc didu ché theo cach twong tu nhu duqc'mc“) ta dbi voi hop
chét 146, sir dung 3-clo-2,4-difloanilin thay cho 3,4-difloanilin. Hop chét 209 dugc
1am tai két tinh ra khoi EtOH, thu dugc chit bot mau tring (211mg). Phuong phép D:
thoi gian lvu: 1,97 phat; m/z: 458,0 (M-H); khéi lugng chinh xéc: 459,0. '"H NMR
(400 MHz, DMSO-ds) 8 ppm 1,11 (d, J=6,8 Hz, 3 H), 2,35 (s, 3 H), 3,73 (s, 3 H), 3,76
-3,90 (m, 1 H), 7,36 (td, J=9,0, 2,0 Hz, 1 H), 7,52 (s, 1 H), 7,66 (td, J=8,7, 5,8 Hz, 1
H), 8,16 (br. d, J=7,3 Hz, 1 H), 10,02 (s, 1 H).
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Hop chit 210:  N-(3-clo-2,4-diflophenyl)-1,3-dimetyl-4-{[( 1R)-2,2,2-triﬂ0- 1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Cl

Hop chét 210 duoc didu ché theo cach twong tu nhu dugec mé ta dbi v6i hop
chit 144, st dung 3-clo-2,4-difloanilin thay cho 3,4-difloanilin. Chét rin thu dugc |
dugc 1am tai két tinh ra khoi etanol (SmL) dé thu dugc hop chit 210 (206mg) duéi
dang chét rin mau tring. Phuong phap D: thoi gian luu: 1,97 phit; m/z: 458,0 (M-H);
khéi lugng chinh x4c: 459,0. 'H NMR (400 MHz, DMSO-ds) & ppm 1,11 (d, J=6,8 Hz,
3 H), 2,35 (s, 3 H), 3,73 (s, 3 H), 3,76 - 3,89 (m, 1 H), 7,36 (td, J=9,0, 2,0 Hz, 1 H),
7,52 (s, 1 H), 7,66 (td, J=8,7, 5,7 Hz, 1 H), 8,16 (d, J=8,6 Hz, 1 H), 10,02 (s, 1 H).

Hop chét 211: 4-(tert-butylsulfamoyl)-N-(3,4-diflophenyl)-3-flo-1-metyl-1H-pyrol-2-

carboxamit
\ F
o F
SN :
o \ 5
N
\

Hop chét 211 (516mg, céc tinh thé mau tring) dugc didu ché theo cach twong tu
nhu dugc mé ta dbi véi hop chit 214, st dung 3,4-difloanilin thay cho 5-amino-2-flo-
benzonitril. Phuong phap D: thoi gian Iuu: 1,96 phit; m/z: 388,1 (M-H); khéi luong
chinh x4c: 389,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,20 (s, 9 H), 3,79 (s, 3 H), -
7,35 - 7,48 (m, 4 H), 7,77 - 7,86 (m, 1 H), 10,19 (s, 1 H). K¥ thuit phan tich nhiét
luong quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyc (pic) 6: 184,9°C.

Hop chdt 212: 4-(tert-butylsulfamoyl)-N-(3-clo-2,4-diflophenyl)-3-flo-1-metyl-1H-

pyrol-2-carboxamit
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Hop chit 212 (396mg, cac tinh thé mau tring) duge diéu ché theo cach tuong tur
nhu duge mo ta dbi voi hop chét 214, sir dung 3-clo-2,4-diflo-anilin thay cho 5-amino-
- 2-flo-benzonitril. Phuong phép D: thoi gian luvu: 2,05 pht; m/z:. 422,1 (M-H)"; khéi
luong chinh xac: 423,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,20 (s, 9 H), 3,80 (s, 3
H), 7,34 (d, J=2,0 Hz, 1 H), 7,45 - 7,50 (m, 2 H), 7,60 - 7,70 (m, 1 H), 9,80 (br. s., 1
H). K§ thuat phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc
(pic) &: 230,3°C.

Hop chét 213: 4-(tert-butylsulfamoyl)-3-flo-1-metyl-N-(2,3,4-triflophenyl)- 1H-pyrol-

H
N\.ép F
Vs | \ HN F

2-carboxamit
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Hop chét 213 (25mg, c4c tinh thé mau tring) duoc didu ché theo cach tuong ty
nhu duge md ta d6i véi hop chét 214, sir dung 2,3,4-trifloanilin thay cho 5-amino-2-
flo-benzonitril. Phuong phap D: thoi gian luu: 1,97 phit; m/z: 406,1 (M-H); khéi
lwong chinh xac: 407,1. 'H NMR (400 MHz, DMSO-ds)  ppm 1,20 (s, 9 H), 3,80 (s, 3
H), 7,27 - 7,39 (m, 1 H), 7,41 - 7,51 (m, 3 H), 9,85 (br. s, 1 H). K¥ thuit phén tich
nhiét lugng quét vi sai: tir 30 d¢én 300°C & 10°C/phut: dinh cuc (pic) &: 223,3°C.

Hop chét 214: 4-(tert-butylsulfamoyl)-N-(3-xyano-4-flophenyl)-3-flo-1-metyl-1H-

pyrol-2-carboxamit

Xn\g%/z’q

PN
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Hon hop chira etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (dugc tinh
-ché bﬁng k¥ thuat séc ky cot véi 10 dén 50% EtOAc trong heptan, 1,50g, 5,6mmol),
tert-butylamin (934mg, 12,8mmol) va axetonitril (75mL) dugc khudy 2 gi& va sau d6
duoc co. Phén cin dugc hoa tan trong EtOAc (150mL), dugc ria béng nudc, dugc lam
kho trén natri sulphat, dugc loc va duge cd, thu dugce etyl 4-(tert-butylsulfamoyl)-3-
ﬂo-1-metyl-pyrol-Z-carboxylat (1,65g) dudi dang cac tinh thé mau vang nhat. 'H
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NMR (400 MHz, DMSO-ds) 6 ppm 1,17 (s, 9 H), 1,28 (t, J=7,0 Hz, 3 H), 3,82 (s, 3
H), 4,27 (q, J=7,1 Hz, 2 H), 7,45 (s, 1 H), 7,51 (d, J=4,8 Hz, 1 H). Phuong phép D:
thoi gian luvu: 1,79 phit; m/z: 305,1 M-H); khéi luwgng chinh x4c: 306,1; Hdn hop
chira etyl 4-(tert-butylsulfamoyl)-3-flo-1-metyl-pyrol-2-carboxylat (1,65g, 5,4mmol),
lithi hydroxit (386 mg, 16,1mmol), THF (20mL) va nuéc (SmL) dugc khudy qua dém.
Hdn hop phan tmg nay duge ¢d va phan cin thu duge dugc hoa tan trong nude (S0mL)
va dugce ‘trung hoa bang HCI (IM trong H>0). Céc tinh thé mau tring tao thanh dugc
loc ra va dugc 1lam kho trong chan khong & 50°C trong vong 4 gid, thu dugc axit 4-
(tert-butylsulfamoyl)-3-flo-1-metyl-pyrol-2-carboxylic (1,1g). 'H NMR (400 MHz,
DMSO-d¢) & ppm 1,16 (s, 9 H), 3,81 (s, 3 H), 7,42 (s, 1 H), 7,46 (d, J=4,8 Hz, 1 H),
13,02 (br. s, 1 H). Phuong phap B: thoi gian luu: 0,43 phit; m/z: 277,1 (M-H); khéi
lugng chinh x4c: 278,1. | |

Axit 4-(tert-butylsulfamoyl)-3-ﬂo-1-metyl4pyr01-2-carboxylid (100mg,
0,359mmol), HATU (170,781mg, 0,449mmol), EtN (0,15mL, 0,728g/mL,
1,07 8"mmol)“,‘ 5-amino-2-flo-benzonitril (97,8mg, 0,72mmol) trbng DMF (1mL) duqé

khudy qua dém & 65°C. Dung dich ndy dugc 1am ngudi dén nhiét d6 trong phong, va &
| dang nguyén trang, dugc thuc hién ky thuat sic ky cot silicagel (120g), sir dung
gradien tlir 10 d&én 100% EtOAc trong heptan. Céc phan doan san phidm dugc ¢6 va
phin can thu dwgc dugc hoa tan trong metanol 4m (10mL). Nudc duge thém vao dén
khi su két tinh bit diu. Céc tinh thé duoc loc ra va dugce 1am khd qua dém trong chan
kh6ng & 50°C, thu dugc hop chét 214 (94mg). Phuong phap D: thoi gian luu: 1,87
phut; m/z: 395,1 (M-H); khéi lugng chinh xéc: 396,1. 'TH NMR (400 MHz, DMSO-ds)
3 ppm 1,20 (s, 9 H), 3,80 (s, 3 H), 7,44 - 7,49 (m, 2 H), 7,53 (t, J=9,1 Hz, 1 H), 7,92 -
8,00 (m, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 10,29 (s, 1 H). K¥ thuit phén tich nhiét
lwong quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) &: 198,3°C.

- Hop chét 215: N-(3-clo-2,4-diflophenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]-1H-pyrol-2-carboxamit
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Hop chit 215 (94mg, chit rin mau tring) dugc diéu ché tir 3-clo-2,4-diflo-
anilin va axit 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic theo
cach twong ty nhu dwgc md ta dbi véi quy trinh tdng hop hop chét 214 tir axit 5-
amino-2-flo-benzonitril va 4-(tert-butylsulfamoyl)-3-flo-1-metyl-pyrol-2-carboxylic.
Phuong phap D: thoi gian luu: 1,80 phat; m/z: 436,1 (M-H)"; khéi lugng chinh x4c:

437,0. 'TH NMR (400 MHz, DMSO-d¢) & ppm 1,56 (s, 3 H), 3,81 (s, 3 H), 4,18 (d,
| J=6,4 Hz, 2 H), 4,65 (d, J=6,2 Hz, 2 H), 7,35 (td, J=9,0, 2,0 Hz, 1 H), 7,53 (d, J=4,4
Hz, 1 H), 7,64 (td, J=8,7, 5,8 Hz, 1 H), 8,32 (s, 1 H), 9,87 (s, 1 H).

Hop chét 216: 3-xyano-N-(3-xyano-4-flophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]-
1H-pyrol-2-carboxamit
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Hop chit 171 (60mg, 0,16mmol) va kali xyanua (102mg, 1,6mmol) dugc hoa
tan trong axetonitril (2mL, 38,3mmol) va dugc 1am néng ¢ 130°C trong 8,5 gio bang
cach chiéu xa vi séng. Hdn hop phéan tmg nay dugc loc, decalit dugce thém vao dich loc
va huyén phii nay duge 1am bay hoi dén khi khé. Chét rin duoc tinh ché bing k§ thuat
sic ky é(f)t silicagel (etyl axetat trong heptan tir 10 dén 100%) dé thu d&qc hop chét
216 dudi dang chét bot mau vang. Phuong phap B: thoi gian luu: 0,90 phat; m/z:
388,1 (M-H)'; khdi lugng chinh xac: 389,1. '"H NMR (400 MHz, DMSO-d¢) & ppm
1,07 (d, J=6,4 Hz, 6 H), 3,35 - 3,46 (m, 1 H), 3,85 (s, 3 H), 7,58 (t, J=9,1 Hz, 1 H),
7,72 (s, 1 H), 7,74 (br. s., 1 H), 7,94 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,18 (dd, J=5,7, 2,6
Hz, 1 H), 11,15 (br. s., 1 H).

Hop chét 217: 3-clo-N-(3,4-diflophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Metyl 3-clo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (4g, 14,7mmol) duoc
phan phdi trong axetonitril (20mL), (R)-1,1,1-triflo-2-propylamin (2493mg,
22,1mmol), bazo Hunig (3,8mL, 22,1mmol) va chét d4 sang qua rdy phan tir (100mg)
dugc thém vio va hdn hop phan tng nay duogc 1am néng qua dém & 80°C. Hdn hop
phan Gng nay duoc lam ngudi xubng, duoc loc va dugc 1am bay hoi dén khi khd. Phin
cin thu duge duge tinh ché bing k§ thuat séc ky cdt silicagel, st dung gradien tir
heptan dén FEtOAc, thu dugc metyl 3-clo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat(1,76g) duéi dang chit bot mau tring. Metyl 3-clo-
1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat = - (590mg,
1,69mmol) va 3,4-difloanilin (286mg, 2,2mmol) dugc hoa tan trong THF (10mL) va
duge 1am lanh dén 0°C. Lithi bis(trimetylsilyl)amit (1M trong THF), 5,08mL, 1M,
5,08mmol) dugc thém vao va hdn hgp phan tng nay duoc dé dat dén nhiét do trong
phong. Céc chét d& bay hoi dugc loai bo dudi 4p sudt giam dé gitr & mirc +/-5mL.
Phén cin duogc chia tach gitta CHCl, va nuée. Lép nude duge trung hoa bing axit
clohydric trong nudc (1IM) dé tao ra chit két tha mau tring. Céc chét rfm mau tring
ndy duoc loc va dugc rira bing nudc. Lép hitu co dugc nap 1én dng silicagel va
gradien tir heptan dén EtOAc dugc 4p dung. Céc phan doan mong mudn duoc lam bay
hoi dé gitt & mirc +/-50mL. Chét két tha mau tréng dugc tao ra. Chét rin mau tra“'mg
nay dugc loc va dugc rira bang heptan dé thu duoc phan doan rén thi hai. Hai chét rén
nay dugce gdp lai va dugce lam tai két tinh ra khéi metanol (5mL) dé thu dugc hop chét
217 (255mg) duéi dang chit bot mau tréng. Dich loc dugc c6 dén khi khd va dugce 1am
tai két tinh ra khoi etyl axetat (6mL), heptan (20mL) d tiép tuc thu dugc hop chét 217
(185mg) dudi dang chét bot mau tring, chit bot nay dugc 1am kho trong chan khong.
Phuong phép B: thoi gian lwu: 1,06 phat; m/z: 444,1 (M-H); khdi luong chinh xéc:

'445,0. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,19 (d, J=6,8 Hz, 3‘ H), 3,77 (s, 3 H),
3,89 - 4,06 (m, 1 H), 7,38 - 7,50 (m, 2 H), 7,66 (s, 1 H), 7,78 - 7,91 (m, 1 H), 8,49 (br.
s., 1 H), 10,56 (br. s, 1 H). K§ thuat phén tich nhiét lugng quét vi sai: tir 30 dén 300°C
& 10°C/phut: dinh cuc (pic) &: 203,9°C (EtOAc/heptan).
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Hop chit 218: 3-clo-N-(3-clo-2,4-diflophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 218 dugc diéu ché theo cach twong tu nhu dugc mé ta dbi véi quy
trinh tdng hop hop chét 217, sir dung 3-clo-2,4-diflo-anilin thay cho 3,4-difloanilin.
Sau khi chia tach gitta CH2Clz va nuée, 16p nude duge trung hoa bang axit clohydric
trong nudc (1M) dé tao ra chat két tia mau tring. Lép nudc duge chibt bang CH.CL
(2 x 50mL) va EtOAc (2 x 150mL). Cac 16p hitu co gdp lai dugce rira bang nuée mudi
va dugc 1am kho (NaSO4) va duoc cb dén khi kho. Chét bot mau nau thu duge duoc
1am t4i két tinh ra khoi etyl axetat (20mL), thu dugc hop chat 218 (576mg) duéi dang
chét bot, chit bdt ndy duge 1am kho trong chan khong. Phuwong phép B: thoi gian luu:
1,13 phat; m/z: 478,0 (M-H); khoi luong chinh xac: 479,0. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,19 (d, J=7,0 Hz, 3 H), 3,79 (s, 3 H), 3,90 - 4,05 (m, 1 H), 7,37 (td,
J=9,0, 2,0 Hz, 1 H), 7,69 (s, 1 H), 7,66 - 7,76 (m, 1 H), 8,50 (br. s., 1 H), 10,24 (s, 1
H). K§ thuat phan tich nhiét luong quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyuc
(pic) & 213,0°C.

Hop chét 219: 3-clo-N-(3 -clo-2,4-diﬂophenyl)-l-mety1-4-{[1-(triﬂo-
metyl)xyclobutyl]sulfamoyl}-1H-pyrol-2-carboxamit

F
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Hop chét 219 (136mg) dugce diéu ché theo cach tuong ty nhu dugc mo ta ddi
véi quy trinh téng hop hop chét 221, sir dung 3-clo-2,4-diflo-anilin thay cho 5-amino- ‘
2-flobenzonitril. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,75 - 1,87 (m, 2 H), 2,24 -
2,35 (m, 2 H), 2,41 - 2,47 (m, 2 H), 3,80 (s, 3 H), 7,37 (td, J=9,0, 2,1 Hz, 1 H), 7,68 (s,
1 H), 7,69 - 7,75 (m, 1 H), 8,60 (br. s., 1 H), 10,22 (s, 1 H). Phuong phéap D: thoi gian
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Iwu: 2,14 phit; m/z: 504,0 (M-H); khéi lwong chinh xéac: 505,0. K§ thuat phan tich
nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut dinh cuc (pic) & 237,3°C.

Hop chéit 220: 4-(tert-butylsulfamoyl)-3-clo-N- (3 -clo-4- ﬂophenyl) 1- metyl-lH-pyrol—
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Hop chét 220 (614mg) dugc didu ché theo cach twong tu nhu duge md ta dbi

2-carboxamit

v6i quy trinh tdng hop hop chit 226, sir dung 3-clo-4-flo-anilin thay cho 5-amino-2-
flobenzonitril. Phwong phap D: thdi gian lwu: 2,07 phut; m/z: 420,1 (M-H); khéi
lugng chinh x4c: 421,0. 'H NMR (400 MHz, DMSO-ds) § ppm 1,18 (s, 9 H), 3,76 (s, 3
H), 7,34 (s, 1 H), 7,42 (t, J=9,1 Hz, 1 H), 7,59 (s, 1 H), 7,60 - 7,67 (m, 1 H), 7,98 (dd,
J=6,7, 2,5 Hz, 1 H), 10,48 (s, 1 H). K¥ thuét phan tich nhiét lugng quét vi sai: tir 30
dén 300°C & 10°C/phut: dinh cuc (pic) & 195,9°C.

Hop éhét 221: 3-clo-N-(3-xyano-4-flophenyl)- 1-mety1-4-{ [1-(triflo-
metyl)xyclobutyl]sulfamoyl}-1H-pyrol-2-carboxamit ' '
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Metyl 3-clo-4-closu1fonyl-1-metyl-pyrol-2-carboxylat (2000mg, 7,35mmol)
dugc phan phdi trong axetonitril (15mL) trong bng dung trong 10 vi séng, 1-(triflo-
metyl)xyclobutan-1-amin (1,53 mg, 11,0mmol) va bazo Hunig (1,9mL, 11,03mmol)
~ dugc thém vao va dng nay dugce bit kin va duoc 1am néng & 85°C trong 8 gid. Cac chét
rin dugc loc ra va dich loc dugc 1am bay hoi dén khi khé. Phén cin dugc tinh ché trén
silicagel, st dung gradien tir heptan dén EtOAc, thu dugc metyl 3-clo-1-metyl-4-[[1-
(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-carboxylat du¢i dang chit bot mau tréng
nhat (382mg). Metyl 3-clo-1-metyl-4-[[1-(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-

carboxylat (150mg, 0,4mmol) va 5-amino-2-flobenzonitril (0,52mmol) dugc hoa tan
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trong THF khé va dwgc lam lanh dén 0°C. Lithi bis(trimetylsilyl)amit (1,24mL, 1M
trong THF, 1,24mmol) dugc thém theo tirng giot vao va hdn hop phan ng ndy duge
dé dat dén nhiét d6 trong phong. Sau 1 gid, lithi bis(trimetylsilyl)amit (0,5mL, 1M
trong THF, 0,5mmol) dugc thém vao va hdn hgp phan tng nay duge khudy trong mot
gidr nita. Céc chét d& bay hoi dugc loai bd dudi ép sut giam va phén cdn dugc tinh ché
trén siliéagel, sur —di,mg gradien tir heptan dén EtOAc. Céc phén doan thﬁ dui_rc dugc
1am bay hoi dén khi kh6 va phin cin dugc 1am két tinh ra khéi hdn hop heptan/EtOAc,
thu duge hop chit 221 (91mg) duéi dang chit bot mau tring nhat. Phuong phap D:
thoi gian luu: 1,95 phit; m/z: 477,1 (M-H); khdi lugng chinh x4c: 478,0. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,75 - 1,88 (m, 2 H), 2,25 - 2,37 (m, 2 H), 2,41 - 2,48
 (m, 2 H), 3,79 (s, 3 H), 7,56 (t, J=9,1 Hz, 1 H), 7,68 (s, 1 H), 7,99 (ddd, J=9,2, 4,8, 2,6
Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,61 (s, 1 H), 10,67 (s, 1 H).

Hop chat  222: 3-clo-N-(3-clo-4-flophenyl)-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit

Cl

Hop chit 222 dugc didu ché theo cach twong tw nhu duge mé ta déi véi quy
trinh téng hop hgp_chét 217, sit dung 3-clo-4-flo-anilin thay cho 3,4-difloanilin. Sau
khi chia tach gitta CH2Cl> va nuéce, 16p nuée duge trung hoa bang axit clohydric trong
nuéc (1IM) dé tao ra chit két tia mau tring. Lép nudc dugc chiét bang CH.Cl> (4 x
50mL). Cac 16p hitu co gdp lai dugc rira bing nuée mudi va duge 1am kho (NazSO4)
va duge co dé gitr (15mL). Chét réin mau tring dugc loc va dugc ria bang heptan dé
thu duge hop chét 222 (632mg) dudi dang chét bt mau tring nhgt. Phuong phép B:
thoi gian luu: 1,12 phat; m/z: 460,1 (M-H)'; khéi lwong chinh x4c: 461,0. 'H NMR
(400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=6,8 Hz, 3 H), 3,77 (s, 3 H), 3,92-4,04 (m, 1
H), 7,43 (t, J=9,0 Hz, 1 H), 7,63 (ddd, J=9,0, 4,2, 2,6 Hz, 1 H), 7,67 (s, 1 H), 7,99 (dd,
J=6,8, 2,6 Hz, 1 H), 8,14 (br. s., 1 H), 10,56 (br. s., 1 H). Ky thuat phan tich nhi¢t
luong quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyc (pic) & 218,8°C. |
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Hop chit 223: 4-(tert-butylsulfamoyl)-3-clo-N-(3,4—-diﬂopheﬁyl)-1-metyl-1H-pyrol-2-

carboxamit

H
Cl O\\S/N74
| , F NH A\
- F 0 N o
/

Hop chét 223 (579mg) dwoc didu ché theo cach twong tu nhu dugc md ta ddi
v6i quy trinh tdng hop hop chét 226, sir dung 3,4-difloanilin thay cho 5-amino-2-
flobenzonitril. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,18 (s, 9 H), 3,76 (s, 3 H), 7,34
(s, 1 H), 7,39 - 7,50 (m, 2 H), 7,59 (s, 1 H), 7,78 - 7,91 (m, 1 H), 10,50 (Br. s., 1 H).
Phuong phép D: thoi gian luu: 1,99 phut; m/z: 404,1 (M-H); khéi lugng chinh x4c:
405,1.

Hop chit 224: 4-(tert-butylsulfamoyl)-3-clo-N-(3-clo-2,4-diflophenyl)-1-metyl-1H-

. H
¢ o\\s/ N74
F NH N\
MT °
cl F O N
/

~ Hop chit 224 (405mg) dugc diéu ché theo cach twong ty nhu duge md ta dbi

pyrol-2-carboxamit

v6i quy trinh tdng hop hop chét 226, sir dung 3-clo-2,4-difloanilin thay cho 5-amino-
2-flobenzonitril. Phuong phép B: thoi gian lvu: 1,16 phut; m/z: 438,1 (M-H); khéi
luong chinh x4c: 439,0. 'H NMR (400 MHz, DMSO-de) & ppm 1,18 (s, 9 H), 3,78 (s, 3
H), 7,31 - 7,40 (m, 2 H), 7,61 (s, 1 H), 7,65 - 7,75 (m, 1 H), 10,16 (br. s., 1 H). K¥
thuat phén tich nhiét luong quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cuc (pic) &
241,6°C.

Hop chit 225:  3-clo-N-(3-xyano-4-flophenyl)-1-metyl-4-{[(1S)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit



23454

Hop chét 225 dugc diéu ché theo cach twong ty nhu duge mé ta dbi véi hop
chét 199, str dung (S)-1,1,1-triflo-2-propylamin thay cho (R)-1,1,1-triflo-2-propylamin.
Phuong phap D: thoi gian luu: 1,86 phut; m/z: 451,0 (M-H); khéi lwong chinh xAac:
452,0. 'H NMR (400 MHz, DMSO-ds) & ppm 1,19 (d, J=7,0 Hz, 3 H), 3,78 (s, 3 H),
3,92 - 4,05 (m, 1 H), 7,56 (t, J=9,1 Hz, 1 H), 7,68 (s, 1 H), 7,98 (ddd, J=9,1, 4,8, 2,8
Hz, 1 H), 8,19 (dd, J=5,7, 2,6 Hz, 1 H), 8,51 (br. s., 1 H), 10,67 (s, 1 H).

Hop chit 226: 4-(tert-butylsulfamoyl)-3-clo-N-(3-xyano-4-flophenyl)-1-metyl-1H-

pyrol-2-carboxamit

Metyl 3-clo—4—closulfonyl—1-metyl-pyr01-2-carboxylat' (4g, 14,7mmol) duoc
phén phéi trong axetonitril (25mL) va tert-butylamin (4388mg, 58,8mmol) dwoc thém
vao. Hon hop phan tng niy duge khudy trong 30 phiit & nhiét d6 trong phong. Céc
chét rén dugc loc ra va dich loc duge 1am bay hoi dén khi kho. Phén cin dugc tinh ché
trén silic oxit, st dung gradien tir heptan dén EtOAc, thu dwgc metyl 4-(tert-
butylsulfamoyl)-3-clo-1-metyl-pyrol-2-carboxylat (3,57g) dudi dang chit bot mau
tring sau khi tan min trong CH,Cl> va diisopropylete. 'H NMR (400 MHz, DMSO-ds)
o ppm 1,14 (s, 9 H), 3,82 (s, 3 H), 3,86 (s, 3 H), 7,35 (s, 1 H), 7,69 (s, 1 H). Metyl 4-
(tert-butylsulfamoyl)-3-clo-1-metyl-pyrol-2-carboxylat (500mg, 1,619mmol) va
5-amino-2-flobenzonitril (295,4mg, 2,11mmol) dugc hoa tan trong THF (10mL) va
dugc 1am lanh dén 0°C. Lithi bis(trimetylsilyl)amit (SmL, 1M trong toluen, 5Smmol)
dugc thém vao va hdn hop phan ng ndy dugc dé dat dén nhiét do trong phong. Lithi
bis(trimetylsilyl)amit b sung (ImL, 1M trong THF, Immol) dwgc thém vao va hdn
hop phan @mg nay duoc khudy trong 30 phit nita. Cac chat d& bay hoi dugc loai bd
dudi 4p sudt giam va phan cin dwgc chia tach gitta CH2Clz va nuée. Lép hitu co duge
nap 1én dng silic oxit va gradien tir heptan dén EtOAc dugc 4p dung. Céc‘ phéan doan
mong mudn dwoc 1am bay hoi dén khi khé va phan cin dugc 1am két tinh ra khoi hdn
hop EtOAc/heptan. Chét két tiia dugc loc ra, duoc tan min véi diisopropylete va dugc
1am khé, thu dwoc hop chit 226 (513mg) dudi dang chit bot mau tring. Phuong phép
B: thoi gian Ivu: 1,01 phat; m/z: 411,2 (M-H); khéi luong chinh x4c: 412,1. '"H NMR
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(400 MHz, DMSO-ds) & ppm 1,18 (s, 9 H), 3,77 (s, 3 H), 7,36 (s, 1 H), 7,55 (t, J=9,1

Hz, 1 H), 7,61 (s, 1 H), 7,99 (ddd, J=9,2, 4,8, 2,8 Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz, 1
H), 10,61 (s, 1 H). K§ thuat phan tich nhiét luong quét vi sai: tir 30 dén 300°C &

10°C/pht: dinh cuc (pic) & 207,0°C. |

Hop chét 227: N-(3-xyano-4-flophenyl)-1-metyl-4-{[1-(triflometyl)xyclo-
propyl]sulfamoyl}-1H-pyrol-2-carboxamit

5-[(3-xyano-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (600mg,
1,76mmol) dugc trdn véi 1-triflometyl-1-xyclopropylamin (32%mg, 2,63mmol),
axetonitril (10mL), ch4t d3 sang qua rdy phan tir va bazo Hunig (0,91mL, 0,75g/mL,
5,27mmol) trong lo ding trong 16 vi séng (20mL) va duogc khudy & 100°C trong 1 gidy
va tiép theo & 110°C trong 1 gi& bing cach chiéu xa vi song. Hén hop phan tmg niy
duogc loc va dich loc dugc ¢ dén khi khé. Phin cin thu dwgce duge tinh ché béng k¥
thuét sic ky cot silicagel (etyl axetat trong heptan tir 10 dén 70%) va duge tinh ché
tiép bing k§ thust HPLC diéu ché (pha tinh: Uptisphere C18 ODB - 10um, 200g, Scm,
pha dong: 0,25% NH4HCO; trong nuéc, CH3CN), thu duge hop chit 227 (63mg) sau

cd va lam kho trong chéan khong & 50°C.

Phuong phap B: thoi gian Iuu: 0,98 phit; m/z: 429,1 (M-H)'; khéi lugng chinh
xac: 430,1. 'H NMR (400 MHz, DMSO-de) 8 ppm 1,09 - 1,21 (m, 4 H), 3,91 (s, 3 H),
7,31 (d, J=2,0 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,56 - 7,58 (m, 1 H), 8,01 (ddd, J=9,2,
5,0, 2,8 Hz, 1 H), 8,21 (dd, J=5,8, 2,8 Hz, 1 H), 8,74 (br. s., 1 H), 10,36 (br. s., 1 H).

Hop chét 228: N-(3-xyano-4-ﬂophenyl)-lfmetyl-4-{[3-(triﬂometyl)tetrahydroﬁl_ran-3-
yl]sulfamoyl}-1H-pyrol-2-carboxamit

F
o H F
\\S/N -
F NH N
0
Y o
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Hop chét 228 (153mg) duoc didu ché theo cach twong tw nhu dugc mé ta dbi
v6i hop chit 227, st dung 3-(triflometyl)tetrahydrofuran-3-amin hydroclorua thay cho
1-triflometyl-1-xyclopropylamin. Hop chét triét quang 228 dugc tach thanh céc chit
ddng phéan d6i anh bing k§ thuat SFC diéu ché (pha tinh: Chiralpak Daicel IC 20 x
250mm, pha dong: CO3, 12-50% MeOH véi 0,4% iPrNH>), thu dugc hgp chit 228a
(thoat ra dAu tién) va 228b (thoat ra thtr hai, 41mg). 228a dugc tinh ché tiép bing ky
thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18 OBD-10pm, 30 x 150mm, pha
d(}hg: 0,25% NH4HCO3 trong nuée, CH3CN), thu dugc hop chit 228a (28mg) dudi

dang chat rdn mau tréng.

228a: phuong phap D: thoi gian lwu: 1,79 phut; m/z: 459,0 (M-H); khdi lugng
chinh xéc: 460,1; 'H NMR (400 MHz, DMSO-d¢) 8 ppm 2,18 (dt, J=13,8, 8,1 Hz, 1
H), 2,42 - 2,49 (m, 1 H), 3,60 (q, J=7,8 Hz, 1 H), 3,83 (td, J=8,3, 4,4 Hz, 1 H), 3,92 (s,
3 H), 3,91 - 3,96 (m, 1 H), 4,04 - 4,10 (m, 1 H), 7,35 (d, J=2,0 Hz, 1 H), 7,53 (t, J=9,1
Hz, 1 H), 7,60 (d, J=1,8 Hz, 1 H), 8,01 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,21 (dd, J=5,8,
2,8 Hz, 1 H), 8,49 (br. s., 1 H), 10,39 (s, 1 H). 228b: phuong phép D: thoi gian luu:
1,79 phtt; m/z: 459,0 (M-H); khdi lugng chinh xac: 460,1; 'H NMR (400 MHz,
DMSO-dg) & ppm 2,20 (dt, J=13,8, 8,1 Hz, 1 H), 2,43 - 2,49 (m, 1 H), 3,60 (q, J=7,7
Hz, 1 H), 3,79 - 3,88 (m, 1 H), 3,92 (s, 3 H), 3,91 - 3,96 (m, 1 H), 4,04 - 4,10 (m, 1 H),
7,35 (d, J=2,0 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,62 (d, J=1,8 Hz, 1 H), 8,01 (ddd,
J=9,3,4,9,2,8 HZ, 1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 8,46 (br. s., 1 H), 10,38 (s, 1 H).

Tbng hop 3-(triflometyl)tetrahydrofuran-3-amin hydroclorua

Hon hgp chira 3-oxotetrahydrofuran (30g, 348,5mmol), benzylamin (39,2g,
365,8mmol), MgSOs (21g, 174,5mmol) va CH2Cl, (200mL) dugc khudy & 28°C trong
24 git. Hdn hop nay dugce loc. Dich loc duge ¢ trong chan khong va phén cin thu
dugc (63,1g) d&qc sir dung truc tiép tfong bude tiép theo. Phén c3n thu dugc (63g)
d&qc héa tah trong axetonitril (600mL). Axit trifloaxetic (45g, 394mmol), kali
hydroflorua (22,5g, 288mmol) vda DMF (60mL) dugc thém vao hdn hgp nay & 0°C.
Hon hgp ndy duge khudy & 0°C trong 10 phut. (triflometyl)trimetylsilan (77g,
541mmol) dugc thém vao hdn hop phan ing nay va hén hop ne‘iy duge khudy & nhiét
dd moi trudong xung quanh trong 12 gio. Dung dich nuéc Na,CO; bdo hoa (200mL)
dugc thém vao va hén hgp ndy dugc khudy trong 5 phut. Hon hop nay dugc pha lodng
bang nude (500mL), va dugc chiét bing etyl axetat (3 x 300mL). Cac 16p hﬁru co gdp
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lai dugc ria béng nudc va nude mudi, duge 1am khé trén NaSOq4 va duge 1am bay hoi
dudi &p sudt giam. Phan cin thu duge duoc hoa tan trong HC1 2M/MeOH va dung mdi

dugc lam bay hoi.

Mudi hydroclorua thu duge dugc 1am két tinh ra khéi CH3CN dé thu dwgc N-
: benzyl-3-(triflometyl)tetrahydrofuran-3-amin (30,5g). Hén hgp chira N-benzyl-3-
(triflometyl)tetrahydrofuran-3-amin (30,5g), paladi trén nhom oxit (1,5g) va MeOH
dugc khudy trong mdi trudng khi Hy (~137,90kPa (20psi)) & 28°C trong 12 gid.

Hbén hgp nay dugc loc va dich loc dugc cb trong chin khong, thu dugc
3-(triflometyl)tetrahydrofuran-3-amin hydroclorua (20,5g). 'H NMR (400  MHz,
DMSO-d¢) 6 ppm 2,21 - 2,43 (m, 2 H) 3,83 - 4,16 (m, 4 H) 9,68 (br. s., 3 H).

Horp chét 229: N-(3,4-diflophenyl)-3-flo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit |

(0]
» N 7 F .
/ 0] F
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Lithi bis(trimetylsilyl)amit (12,7mL, 1M trong toluen, 12,72mmol) dugc thém
vao etyl 3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(*H NMR (400 MHz, DMSO-ds) & ppm 1,15 (d, J=7,0 Hz, 3 H), 1,28 (t, J=7,0 Hz, 3
H), 3,83 (s, 3 H), 3,90 - 4,02 (m, 1 H), 4,28 (q, J=7,0 Hz, 2 H), 7,60 (d, J=4,6 Hz, 1 H),
8,59 (d, J=8,8 Hz, 1 H); 1,10g, 3,18mmol) va 3,4-diﬂoanilin (534mg, 4,14mmol) duogc
hoa tan trong THF (47mL) trong moi trudng khi nito, & 0°C. Hon hop nay duoc khudy
1 gir & 0°C va duge khudy tiép qua dém & nhiét @6 trong phong. Hon hop phan tng
nay dugc lam dimg bing dung dich NH4Cl (30mL) va dugc chiét bing EtOAc (50mL),

vduqc pha losing bing nuéc mudi (50mL) va dugc chiét 1an nita bing EtOAc (50mL).
Céc 16p hitu co gdp lai dugce 1lam kho trén natri sulphat, dugce loc va duge co. Phén cin
(duge hoa tan trong 1mL DMF) duoc tinh ché bang k¥ thuat sic ky cot trén silic oxit
(120g) véi gradien tir 10 dén 100% EtOAc trong heptan. Céc phan doan san phim
dwoc cb va phan cin rin dugc 1am két tinh ra khéi metanol 4m (20mL) sau khi thém
nuée. Cac tinh thé fnéu tréng duogc loc ra va duge 1am kho trong chén khong & 50°C

qua dém, thu dugc hop chéit 229 (945mg). Phuong phép D: thoi gian lru: 1,93 pht;
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m/z: 428,1 (M-H)’; khéi lugng chinh x4c: 429,1. 1H NMR (400 MHz, DMSO-ds)
ppm 1,18 (d, J=7,0 Hz, 3 H), 3,80 (s, 3 H), 3,91 - 4,04 (m, 1 H), 7,37 - 7,48 (m, 2 H),
7,54 (d, J=4,4 Hz, 1 H), 7,76 - 7,86 (m, 1 H), 8,59 (d, ]=8,6 Hz, 1 H), 10,26 (s, 1 H).

Hop chét 230: N-(3-bromo-4-flophenyl)-3-flo-1-metyl-4-[(1 -metyletyl)sulfamoyl]-1H-

pyrol-2-carboxamit

H
F O\\S/ N \(
F NH \
| )—gj( 0
Br o} N
/

Axit 3-flo-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylic (153mg,
0,579mmol), HATU (275mg, 0,724mmol), Et:N (0,242mL, 1,74mmol), 3-bromo-4-
flo-anilin (220mg, 1,16mmol) vd DMF (1,1mL) dugc khuéyl qua dém ¢ 65°C. Dung
dich nay duoc thuc hién ky thust sic ky cot trén cot silicagel 120g Reveleris, str dung
gradien tir 10 dén 100% EtOAc trong heptan. Céc phan doan san phidm duoc cb. Phin
cdn duge hoa tan trong metanol 4m (50mL). Nuéc dugc thém vao dén khi sy két tinh
bét dau. Céc tinh thé mau tréng dugce loc ra va duge lam khd qua dém trong chén
khong & 50°C. Phuong phdp D: thoi gian luu: 2,04 phat; m/z: 436,2 (M-H); khéi
luong chinh x4c: 437,0. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,05 (d, J=6,6 Hz, 6
H), 3,31 - 3,40 (m, 1 H), 3,79 (s, 3 H), 7,37 (t, J=8,8 Hz, 1 H), 7,45 (d, J=4,4 Hz, 1 H),
7,57 (d, J=7,3 Hz, 1 H), 7,64 (ddd, J=9,0, 4,4, 2,6 Hz, 1 H), 8,08 (dd, J=6,4, 2,4 Hz, 1
H), 10,18 (s, 1 H). K§ thu4t phan tich nhiét lwong quét vi sai: tir 30 dén 300°C &
10°C/phut: dinh cyc (pic) & 200,9°C.

Hop chét 231: N-(3-xyano-2,4-diflophenyl)-3-flo-1-metyl-4- [( 1 -metylétyl)sulfamoyl]-

H
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/ :

Hop chét 231 (88mg) duoc diu ché theo cach tuong tw nhu dugc mb ta ddi véi

1H-pyrol-2-carboxamit

hop chit 230, sit dung 3-amino-2,6-diflo-benzonitril thay cho 3-bromo-4-flo-anilin.
Phuong phép D: thoi gian luu: 1,86 phat; m/z:399,3 (M-H); khdi lugng chinh xac:
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400,1. '"H NMR (400 MHz, DMSO-dg) 8 ppm 1,06 (d, J=6,4 Hz, 6 H), 3,31 - 3,40 (m,
1 H), 3,81 (s, 3 H), 7,41 - 7,52 (m, 2 H), 7,61 (d, J=7,3 Hz, 1 H) 8,03 (td, J=8,9, 6,2
Hz, 1 H), 9,96 (s, 1 H). - ‘

Hop chit 232: N-(3,4-diflophenyl)-3-flo-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-

H
F O\\S/N \(
F NH N :
)—d 0
F (0] N
/

Hop chit 232 (144mg) dugc diéu ché theo cach twong tw nhu dwgc mb ta dbi

pyrol-2-carboxamit

v6i hop chét 230, st dung 3,4-difloanilin thay cho 3-bromo-4-flo-anilin. Phuong phép
D: thoi gian luu: 1,95 phat; m/z: 374,3 (M-H); khéi lwong chinh x4c: 375,1. 'H NMR
(400 MHz, DMSO-d¢) 6 ppm 1,05 (d; J=6,6 Hz, 6 H), 3,31-3,41 (m, 1 H), 3,79 (s, 3
H), 7,35 - 7,49 (m, 3 H), 7,57 (d, 57,3 Hz, 1 H), 7,76 - 7,87 (m, 1 H), 10,22 (s, 1 H).
K)“/ thuéat phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc
(pic) 6 195,8°C.

Hop chit 233: 3-ﬂ0-1-mety1-4-[(1-metyletyl)sulfamoyl]-N-(2,3,4-friﬂophenyl)-lH-

H
F O\\S/N\(
F NH \
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/

| Hop chét 233 (89mg) duoc didu ché theo cach tuong ty nhu dwoc mo ta dbi véi

pyrol-2-carboxamit

hop chét 230, st dung 2,3,4-trifloanilin thay cho 3-bromo-4-flo-anilin. Phwong phap
D: thoi gian luu: 1,95 phat; m/z: 392,3 (M-H); khéi lugng chinh xac: 393,1. '"H NMR
(400 MHz, DMSO-d¢) & ppm 1,06 (d, J=6,6 Hz, 6 H), 3,31 - 3,40 (m, 1 H), 3,80 (s, 3
H), 7,28 - 7,39 (m, 1 H), 7,41 - 7,51 (m, 2 H), 7,59 (d, J=7,3 Hz, 1 H), 9,87 (s, 1 H).
K§ thuit phan tich nhiét luong quét vi sai: tix 30 dén 300°C & 10°C/phut: dinh cuc
(pic) & 214,3°C. S ‘

Hop chdt 234: N-(3-clo-2,4-diflophenyl)-3-flo-1-metyl-4-[(1-metyletyl)sulfamoyl]-
1H-pyrol-2-carboxamit |
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Hop chit 234 (95mg) dugc diéu ché theo cach twong tw nhu duge md ta dbi véi
hop chét 230, sir dung 3-clo-2,4-diflo-anilin thay cho 3-bromo-4-flo-anilin. Phuong
phép D: thoi gian luu: 2,03 phat; m/z: 408,3 (M-H)'; khéi lugng chinh x4c: 409,0. 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 1,06 (d, J=6,4 Hz, 6 H), 3,31 - 3,40 (m, 1 H), 3,81
(s, 3 H), 7,35 (td, J=9,0, 2,1 Hz, 1 H), 7,48 (d, J=4,6 Hz, 1 H), 7,59 (d, J=7,3 Hz, 1 H),
7,65 (td, J=8,7, 5,8 Hz, 1 H), 9,83 (s, 1 H).

Hop chit 235: N-(3-clo-4-flophenyl)-3-flo-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-

pyrol-2-carboxamit.

H
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Hop chét 235 (156mg) duge didu ché theo cach twong tw nhu dugc mé ta dbi
v6i hop chat 230, sit dung 3-clo-4-flo-anilin thay cho 3-bromo-4-flo-anilin. Phuong
phép D: thoi gian lwu: 2,03 phit; m/z: 390,3 (M-H)'; khdi lugng chinh x4c: 391,1. 'H
NMR (400 MHz, DMSO-dg) 8 ppm 1,05 (d, J=6,6 Hz, 6 H), 3,31 - 3,40 (m, 1 H), 3,80
(s, 3 H), 7,40 (t, J=9,1 Hz, 1 H), 7,45 (d, J=4,6 Hz, 1 H), 7,54 - 7,64 (m, 2 H), 7,96
(dd, J=6,8, 2,4 Hz, 1 H), 10,19 (s, 1 H). K§¥ thuit phén tich nhi€t lvgng quét vi sai: tir
30 dén 300°C & 10°C/phut: dinh cuc (pic) & 201,9°C.

Hop chit 236: N-(3-clo-2,4-diflophenyl)-4-{[2,2-difloxyclopentyl]sulfamoyl}-1-
metyl-1H-pyrol-2-carboxamit

5-[(3-clo-2,4-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3 -sulfonyl clorua
(532,5mg, 1,442mmol), 2,2-difloxyclopentan-1-amin hydroclorua (261mg, 1,66mmol)
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va EtsN (0,501mL, 3,6 1mmol) trong axetonitril (50mL) dugc khudy va dugc dun hoi
Iwu 2 gid. HOn hop phan tmg niy duge ¢d va phin cin thu dugc dugc hoa tan trong
EtOAc (50mL), dugc rira bﬁng HCI 1M, dugc lam khd trén natri sulphat, dugc loc va
dugc cd. Phan cin thu dugc duge thuc hién kylthuét sdc ky cot silicagel, sit dung
gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san phdm dugc c6, thu

duogc hop chit 236 (518mg) du6i dang chat rén mau tring.

Hop chét triét quang 236 dugc tich thanh cic chdt ddng phan d6i anh 236a
(thoat ra dAu tién) va 236b (thoét ra thir hai) ciia n6 bang ky thuat SFC didu ché (pha
tinh: Chiralpak Diacel AD 20 x 250mm, pha dong: CO>, 30% EtOH-iPrOH (50-50)
v6i 0,2% iPrNH) | |

236a: Phuong phap D: thoi gian luu: 1,98 phuat; m/z: 452,3 (M-H)'; khéi lwong

chinh x4c: 453,1. '"H NMR (400 MHz, DMSO-ds) & ppm 1,41 - 1,72 (m, 3 H), 1,76 -

1,87 (m, 1 H), 1,90 - 2,18 (m, 2 H), 3,61 - 3,78 (m, 1 H), 3,89 (s, 3 H), 7,31 - 7,38 (m,

2 H), 7,53 (td, J=8,7, 5,9 Hz, 1 H), 7,58 (d, J=1,5 Hz, 1 H), 7,81 (d,'J=8,8 Hz, 1 H),
10,12 (s, 1 H). |

236b: Phuong phép D: thoi gian luu: 1,98 phuit; m/z: 452,3 (M-H); khéi luong
chinh xéc: 453,1. 'H NMR (400 MHz, DMSO-ds) § ppm 1,40 - 1,74 (m, 3 H), 1,75 -
1,89 (m, 1 H), 1,90 - 2,18 (m, 2 H), 3,62 - 3,78 (m, 1 H), 3,89 (s, 3 H), 7,29 - 7,39 (m,
2 H), 7,48 - 7,61 (m, 2 H), 7,81 (d, J=8,1 Hz, 1 H), 10,12 (s, 1 H).

Hop chét 237: N-(3-xyano-4-flophenyl)-1-metyl-4-[(2,2,2-triflo-1,1-di-
metyletyl)sulfamoyl]-1H-pyrol-2-carboxamit

5-[(3-xyano-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,25g,
0,73mmol) dugc hoa tan trong axetonitril (6mL) va dugc lam khd bing bdt da sang
qua rdy phén tir 4A trong khoang thoi gian 1a 30 phut trong bng ap suét. 2,2,2-triflo-
- 1,1-dimetyl-etylamin (139mg, 1,1mmol) va natri bicacbonat (307,3mg, 3,66mmol)
dugc phén tan trong axetonitril (2mL), dugc lam kho bang bot di sing qua ray phén tir

4A trong khoang thoi gian 13 30 phut, va hén hop thu dugce dugc cho vao bng &p suét
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da duoc rira sach béng nito, dugc day na"lp va dugc khqu trong khéi 1am néng & 80°C
trong 24 gio. Sau d6, hdn hgp phan ung nay dugc loc va dugc ria bang diclometan
(50mL). Dich lgc dugc co trong chan khong va phin cin thu dugc dugce tinh ché bing
ky thuat séc ky oot silicagel (gradien rira gidi: EtOAc-heptan 0:100 dén 100:0). Cac
phén doan mong mudn dugc ¢ dudi 4p suéit giam va chét b(f)f thu dugc dugce lam kho
trohg 10 chan khong & 55°C trong 24 gid, thu dugc hop chit 237 (213mg). Phuong
phép D: thoi gian luu: 1,89 phit; m/z: 431,1 (M-H); khéi lwgng chinh xéac: 432,1. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,36 (s, 6 H), 3,93 (s, 3 H), 7,35 (d, J=2,0 Hz, 1
H), 7,53 (t,: J=9,1 Hz, 1 H), 7,59 (d, J=1,8 Hz, 1 H), 7,‘84‘ - 8,15 (m, 2 H), 8,21 (dd,
J=5,9,2,6 Hz, 1 H), 10,38 (br. s., 1 H).

Hop chét 238: N-(3-xyano-4-flophenyl)-1-metyl-4-[(3,3,3-triflo-1-metyl-
propyl)sulfamoyl]-1H-pyrol-2-carboxamit

Hop chét 238 (206mg) dugc diéu ché theo cach tuong tu nhu dugc md ta dbi
v6i hop chéit 237, sit dung 4,4 4-triflobutan-2-amin thay cho 2,2,2-triflo-1,1-dimetyl-
vetylamin va thoi gién phan ng 1a 48 gio thay cho 24 gio. PhUong p.hép D: thoi gian
luu: 1,86 phut; m/z: 431,1 (M-H)’; khdi lwong chinh x4c: 432,1. 'TH NMR (400 MHz,
DMSO-dé) 3 ppm 1,06 (d, J=6,6 Hz, 3 H), 2,29 - 2,47 (m, 2 H), 3,50 (sxt, J=6,6 Hz, 1
H), 3,93 (s, 3 H), 7,36 (d, J=2,0 Hz, 1 H), 7,40 - 7,88 (m, 3 H), 8,01 (ddd, J=9,2, 5,0,
2,8 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 10,38 (br. s., 1 H). ' '

Hop chét 239: N-(3-xyano-4-flophenyl)-1-metyl-4-{[(1S)-1-(triflometyl)-
propyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 239 (236mg) duoc diéu ché theo cach twong tw nhu dugc mo ta dbi
vGi horp chit 237, st dung (S)-1-triflometyl-propylamin thay cho 2,2,2-triflo-1,1-
dimetyl-etylamin. Phuong phép D: thoi gian lvu: 1,89 phut; m/z: 431,1 (M-H); khéi
lwong chinh x4c: 432,1. 'H NMR (400 MHz, DMSO-ds) & ppm 0,70 (t, J=7,4 Hz, 3 H),
1,32 - 1,51 (m, 1 H), 1,56 - 1,74 (m, 1 H), 3,68 - 3,85 (m, 1 H), 3,95 (s, 3 H), 7,37 (d,
J=2,0 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,64 (d, J=1,8 Hz, 1 H), 8,02 (ddd, J=9,2, 5,0,
2,8 Hz, 1 H), 8,06 - 8,33 (m, 2 H), 10,37 (br. s., 1 H).

Hop chét 240: N-(3-xyano-4-flophenyl)-1-metyl-4-{[(1R)-1-(triflometyl)-
propyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chit 240 (244mg) duoc diéu ché theo cach twong tw nhu duge md ta ddi
v6i hop chét 237, st dung (R)-1-triflometyl-propylamin thay cho 2,2,2-triflo-1,1-
dimetyl-etylamin. Phuong phap D: thoi gian luu: 1,89 phut; m/z: 431,1 (M-H); khéi
lwong chinh x4c: 432,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,70 (t, J=7,4 Hz, 3 H),
1,35 - 1,53 (m, 1 H), 1,55 - 1,73 (m, 1 H), 3,62 - 3,83 (m, 1 H), 3,92 (S, 3 H), 7,37 (d,
J=1,8 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,63 (d, J=1,5 Hz, 1 H), 8,02 (ddd, J=9,2, 4,8,
2,9 Hz, 1 H), 8,06 - 8,51 (m, 2 H), 10,37 (br. s., 1 H).

Hop chét 241: N-(3-xyano-4-flophenyl)-1-metyl-4-{[1-(triflometyl)xyclo-
‘butyl]sulfamoyl}-1H-pyrol-2-carboxamit ' '

(o) N
7 /

Hop chét 241 (119mg) dugc didu ché theo cach tuong ty nhu duge md ta ddi
v6i hop chét 237, st dung 1-triflometyl-xyclobutylamin thay cho 2,2,2-triflo-1,1-
dimetyl-etylamin va thoi gian phan ung 1a 48 gi¢ thay cho 24 gio. Phuong phép D:
A thoi gian luu: 1,91 phut; m/z: 443,1 (M-H); khéi luong chinh x4c: 444,1. '"H NMR
(400 MHz, DMSO-d¢) & ppm 1,67 - 1,90 (m, 2 H), 2,23 - 2,36 (m, 2 H), 2,39 - 2,48
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(m, 2 H), 3,94 (s, 3 H), 7,39 (d, J=1,8 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,63 (d, J=1,8
Hz, 1 H), 8,02 (ddd, J=9,2, 5.0, 2,8 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 8,37 (br. s.,
1 H), 10,39 (br. s., 1 H).

Hop chit 242: N-(3-xyano-4-flophenyl)-4-{[2-flo-1-(flometyl)etyl]sulfamoyl}-1-
metyl-1H-pyrol-2-carboxamit

O\\S/H F‘
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Hop chét 242 (162mg) dwgc didu ché theo cach twong ty nhu duge mo ta dbi
~ v6i hop chét 237, sir dung 1,3-diflopropan-2-amin hydroclorua thay cho 2,2,2-triflo-
1,1-dimetyl-etylamin. Phuong phép D: thoi gian luu: 1,70 phat; m/z: 399,0 (M-H);
khéi luong chinh xac: 400,1. 'H NMR (400 MHz, DMSO-ds) & ppm 3,50 - 3,76 (m, 1
H), 3,92 (s, 3 H), 4,26-4,54 (m, 4 H), 7,37 (d, J=2,0 Hz, 1 H), 7,53 (t, J=9,1 Hz, 1 H),
7,63 (d, J=1,5 Hz, 1 H), 7,73 - 8,17 (m, 2 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 10,38 (br.
5., 1 H). o | -

Hop chét 244 N-(3-xyano-4-flo-phenyl)-1-metyl-4-[(1-metylxyclopropyl)-

sulfamoyl]pyrol-2-carboxamit

A(H\//O /7
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Hop chit 244 (144mg) dugc diéu Ché theo cach tuong tu nh\u‘ dugc mé ta dbi
v6i hop chit 237, st dung (1-metylxyclopropyl)amin hydroclorua thay cho 2,2,2-
triflo-1,1-dimetyl-etylamin. Phuong phép B: thoi gian lwu: 0,93 phat; m/z: 375,1 (M-
H); khdi lugng chinh xé4c: 376,1. 'H NMR (400 MHz, DMSO-dé) 3 ppm 0,30 - 0,47
(m, 2 H), 0,63 - 0,73 (m, 2 H), 1,18 (s, 3 H), 3,93 (s, 3 H), 7,33 (d, J=2,0 Hz, 1 H),
7,53 (t,J=9,1 Hz, 1 H), 7,56 (d, J=1,5 Hz, 1 H), 7,68 (s, 1 H), 8,02 (ddd, J=9,2, 5,0, 2,8
Hz, 1 H), 8,22 (dd, J=5,9, 2,6 Hz, 1 H), 10,36 (s, 1 H).

| Hop chét 245: N-(3-xyano-4-flo-phenyl)-4-[(3,3-diflo-1-metyl-xyclobutyl)sulfamoyl]-
1-metyl-1H-pyrol-2-carboxamit '
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Hop chét 245 (243mg) dugc diéu ché theo cach twong tw nhu dugc md ta dbi
v6i hop chét 237, st dung 3,3-diflo-1-metylxyclobutanamin hydroclorua théy cho
2,2;2-triﬂo-1,l-dimetyl—etylamin. Phuong phap B: thoi gian luu: 0,99 phit; m/z: 425,2
(M-H); khdi lugng chinh xéc: 426,1. '"H NMR (400 MHz, DMSO-ds) § ppm 1,39 (s, 3
H), 2,40 - 2,57 (m, 2 H), 2,74 - 2,95 (m, 2 H), 3,93 (s, 3 H), 7,35 (d, J=2,0 Hz, 1 H),
7,53 (t, J=9,1 Hz, 1 H), 7,61 (d, J=1,8 Hz, 1 H), 7,87 (br. s., 1 H), 8,01 (ddd, J=9,2,
4,8,2,9 Hz, 1 H), 8,21 (dd, J=5,7, 2,6 Hz, 1 H), 10,37 (br. s., 1 H). |

Hop chét 246: N-(3-xyano-4-flo-phenyl)-1-metyl-4-{[ 1-metyl-1-(triflo-
metyl)propyl]sulfamoyl}-1H-pyrol-2-carboxamit

N
i 3 n
HN_ 4 o
F* °F O,,S \ F
| N
N H
\

Hop chét 246 (130mg) dugce didu ché theo cach tuong tu nhu duge mb ta dbi.
v6i h(_)p chét 237, sit dung 1,1,1-triﬂo-2-metylbutan-2-amin' hydroclofua thay cho
2,2,2-triflo-1,1-dimetyl-etylamin va thoi gian phan Ung 1a 48 gi¢ thay cho 24 gio.
Phuong phép B: thoi gian Ivu: 1,05 phut; m/z: 445,2 (M-H); khdi lugng chinh xac:
446,1. 'H NMR (400 MHz, DMSO-ds) & ppm 0,79 (t, J=7,4 Hz, 3 H), 1,37 (s, 3 H),
1,46-1,58 (m, 1 H), 1,73 - 1,89 (m, 1 H), 3,92 (s, 3 H), 7,35 (d, J=1,8 Hz, 1 H), 7,53 (t,
J=9,1 Hz, 1 H), 7,58 (d, J=1,8 Hz, 1 H), 7,89 (br. s., 1 H), 8,02 (ddd, J=9,2, 4,9, 2,9
Hz; 1 H), 8,21 (dd, J=5.,8, 2,8 Hz, 1 H), 10,37 (s, 1 H).

Hop chit 247: N-(3-xyano-4-flo-phenyl)-1-metyl-4-{[4-(triflomety])tetrahydropyran-
4-yl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 247 (23mg) dugc diéu ché theo cach tuong ty nhu duoc mo ta dbi véi
hop chét 237, st dung 4-(triflometyl)oxan-4-amin hydroclorua thay cho 2,2,2-triflo-
1,1-dimetyl-etylamin va thoi gian phan ung 13 48 gid thay cho 24 gid. Budc tinh ché
thém dugc thuc hién bang k¥ thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18
OBD-10pm, 30 x 150mm, pha ddng: 0,25% NHsHCO3; trong nuc’ré, MeOH). Phuong
phép B: thoi gian lvu: 0,96 phiat; m/z: 473,1 (M-H)'; khéi lwong chinh x4c:474,1. 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 1,64 - 1,79 (m, 2 H), 2,11 (d, J=13,4 Hz, 2 H),
3,50 (t, J=11,4 Hz, 2 H), 3,70-3,81 (m, 2 H), 3,93 (s, 3 H), 7,36 (d, J=1,8 Hz, 1 H),
7;53_(t, J=9,1 Hz, 1 H), 7,57 - 7,65 (m, 1 H), 7,92 (br. s., 1 H), 8,02 (ddd, J=9,2, 4.8,
2,9 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 10,41 '(br. s., 1 H). |

Hop chit 248: N-(3-xyano-4-flo-phenyl)-4-{[ 1-etyl-1-(triflometyl)propyl]sulfamoyl}-
1-metyl-1H-pyrol-2-carboxamit
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Hop chit 248 (40mg) dugc diéu ché theo cach twong tw nhu -duq}c md ta dbi voi
hop chét 237, sir dung 3-(triﬂometyl)penfan—S-amin hydroclorua thay cho 2,2,2-triflo-
1,1-dimetyl-etylamin. Phuong phap B: thoi gian lwu: 1,11 phut; m/z: 459,2 (M-H);
khéi lwong chinh x4c: 460,1. '"H NMR (400 MHz, DMSO-ds) & ppm 0,82 (t, J=7,4 Hz,
6 H), 1,70-1,83 (m, 2 H), 1,84 - 1,97 (m, 2 H), 3,92 (s, 3 H), 7,34 (d, J=1,8 Hz, 1 H),
7,47 - 7,61 (m; 2 H), 7,73 (br. s., 1 H), 8,02 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,21 (dd,
J=5,7, 2,6 Hz, 1 H), 10,38 (br. 5., 1 H). -

Hop chit 249: N-(3-xyano-4-flo-phenyl)-4-[(2-flo-1,1-dimetyl-etyl)sulfamoyl]-1-
metyl-1H-pyrol-2-carboxamit
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Hop chét 249 (178mg) dugc diéu ché theo cach tuong tw nhu dugc md ta dbi
v6i hop chit 237, st dung 1-flo-2-metylpropan-2-amin thay cho 2,2,2-triflo-1,1-
dimetyl-etylamin. Phuong phép B: thoi gian luu: 0,94 phut; m/z: 395,1 (M-H)"; khéi
lugng chinh x4c: 396,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,13 - 1,20 (m, 6 H),
3,92 (s, 3 H), 4,24 (d, J=47,5 Hz, 2 H), 7,35 (d, J=2,0 Hz, 1 H), 7,41 (br. s., 1 H), 7,53
(t, J=9,1 Hz, 1 H), 7,58 (d, J=1,8 Hz, 1 H), 8,01 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H), 8,22
(dd, J=5,9, 2,6 Hz, 1 H), 10,36 (br. s., 1 H).

Hop chét 250: N-(3-bromophenyl)-3-clo-1-metyl-4-{[(1R)-2,2,2-triflo-1-
‘metyletyl]sulfamoyl}-1H-pyrol-2-carboxamit
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3-bromoanilin (92mg, 0,53mmol) va metyl 3-clo-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (143mg, 0,41mmol) duwgc hoa tan trong
THF (10mL). Lithi bis(trimetylsilyl)amit (1M trong THF) (1,23mL, 1M, 1,23mmol)
dugc thém vao va hén hop phén tng nay dugc khudy qua dém. Hon hop phan tmg nay
duge 1am dirng bang NH4Cl bio hoa (trong nuéc) (SmL). L6p nuée dugc chiét bang
CH,Cl (2 x 5mL). Céc 16p hiru co gdp lai dwgc 1am bay hoi d¢én khi kho va phén cin
dugc tinh ché trén silic oxit, st dung gradien tir heptan dén EtOAc. Céc san phim thu
duge duge lam két tinh ra khoi CH,Cly, duge tan min v6i diisopropylete va dugc 1am
khd, thu dwoc hop chét 250 (156mg} dudi dang chit bot mau tring. Phuorng phép D:
thoi gian Iuu: 2,05 phat; m/z: 487,9 (M-H); khdi luong chinh x4c: 489,0. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,19 (d, J=7,0 Hz, 3 H), 3,77 (s, 3 H), 3,91 - 4,01 (m, 1
H), 7,29 - 7,37 (m, 2 H), 7,61 - 7,69 (m, 2 H), 7,97 - 8,04 (m, 1 H), 8,48 (s, 1 H), 10,51
(s, 1 H). K¥ thuét phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/ph1’1t: dinh
cwe (pic) & 197,9°C. | |
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Hop chét 251: N-(3-bromophenyl)-3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]-
- 1H-pyrol-2-carboxamit |
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Axit 3-flo-1-metyl-4-[(3-metyloxetan-3-yl)sulfamoyl]pyrol-2-carboxylic
(250mg, 0,855mmol), HATU (407 mg, 1,07mmol), EtsN (0,36mL, 2,57mmol) va 3-
bromoanilin (294mg, 1,71mmol) trong DMF (4mL) dugc khudy 4 gio & 65°C. Dung
dich nay dugc thuc hién k¥ thuat sic ky cot trén cot silicagel Reveleris loai 120g, sir

dung gradien tir 10 dén 100% EtOAc trong heptan. C4c phan doan san pham dugc ¢d
| va hop chit 251 dugc lam két tinh bang céch hoa tan phan cin 16ng thu duoc trong
metanol (30mL) sau khi thém nuégc. Cac tinh thé mau tring dugc loc ra va duge 1am
khd qua dém trong chan khong & 50°C. Phuong phép D: thoi gian luu: 1,81 phut; m/z:
446,0 (M-H); khéi luong chinh xac: 447,0. 'TH NMR (400 MHz, DMSO-ds) § ppm
1,56 (s, 3 H), 3,80 (s, 3 H), 4,17 (d, J=6,4 Hz, 2 H), 4,65 (d, J=6,2 Hz, 2 H), 7,26 -
7,35 (m,'2'_ H), 7,50 (d, J=4,6 Hz, 1 H), 7,62 (dt, J=6,5, 2,4 Hz, 1 H), 7,96 - 8,01 (m, 1
H), 8,30 (s, 1 H), 10,19 (s, 1 H). K¥ thuét phén tich nhiét lvgng quét vi sai: tir 30 dén
300°C ¢ 10°C/phut: dinh cuc (pic) & 193,4°C.

Hop chdt 252: N-(3-clo-2,4-diflo-phenyl)-4-[(2,2-diflo-1-metyl-etyl)sulfamoyl]-1-
metyl-1H-pyrol-2-carboxamit |
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5-[(3-clo-2,4-diflo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (0,25g,
0,68mmol) dugc hoa tan trong axetonitril (6mL) trong bng ap suét va dung dich nay
dugc 1am kho bing bt di sang qua rdy phan tir (4A) trong khoang thoi gian 1a 30
phut. 1,1-diﬂopropan-2-amin (1,0mmol) va natri bicacbonat (284mg, 3,39mmol) dugc
nap vao 6ng khic va hdn hgp ndy dugc phan tén trong axetonitril (2mL) va dugc lam

kho bing bot da sang qua riy phan tir (4A) trong khoang thoi gian 1a 30 phut. Hon hop
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nay dugc cho vao dng 4p sudt da dugc rira sach bing nito, duge ddy nip va duoc
khudy trong khdi 1am néng & 80°C trong 24 gid. Sau d6, hdn hop phan ng nay dugc
loc va dugc rira bang diclometan (50mL). Dich loc dugc c6 trong chan khéng va phan
can thu duge duogc tinh ché bang ky thuat sic ky cot silicagel (gradien rira giai:
EtOAc-heptan 0:100 dén 100:0). Chét bot thu dugc dugc 1am khé trong 16 chan khong
o 5‘5°C trong 24 gid, thu duoc hop chit 252 (204mg) duéi dang chét bot rhéu tréng.
Phurong phap B: thoi gian luu: 1,00 phat; m/z: 426,1 (M-H)’; khdi lugng chinh xac:
427,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,01 (d, J=7,0 Hz, 3 H), 3,39 - 3,59 (m,
1 H), 3,92 (s, 3 H), 5,91 (td, J=55,9, 2,4 Hz, 1 H), 7,29 - 7,39 (m, 2 H), 7,46 - 7,58 (m,
1 H), 7,63 (d, J=1,5 Hz, 1 H), 7,85 (br. s., 1 H), 10,14 (br. s., 1 H).

Hop © chét - 253: N-(3-clo-2,4-diflo-phenyl)-1 -me'tyl;4-- {[1-(triflometyl)-
xyclopropyl]sulfamoyl }-1H-pyrol-2-carboxamit
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Hop chit 253 (104mg) duoc diu ché theo cach tuong tw nhu duge md ta dbi
voi hop chét 252, st dung 1-triflometyl-1-xyclopropylamin thay cho l,l;diﬂopropan-
2-amin va thoi gian phan tng 1a 48 gid thay cho 24 gi¢. Bude tinh ché thém dugc thuc
hién bing ky thuat HPLC diu ché (pha tinh: RP XBridge Prep C18 OBD-10pum, 30 x
150mm, pha dong: 0,25% NH4sHCO; trong nudc, MeOH). Phuong phép B: thoi gian
luu.: 1,05 phut; m/z: 456,1 (M-H); khéi lwong chinh x4c: 457,0. 'TH NMR (400 MHz,
DMSO-d¢) 6 ppm 1,07 - 1,24 (m, 4 H), 3,89 (s, 3 H), 7,29 (d, J=1,8 Hz, 1 H), 7,35 (td,
J=9,0, 1,9 Hz, 1 H), 7,46 - 7,56 (m, 1 H), 7,57 (d, J=1,8 Hz, 1 H), 8,65 (br. s, 1 H),
10,13 (br. s., 1 H). |

qu chit 254: N-(3-clo-2,4-diﬂo-pheny1)-1-mety1-4-[(2,2,2-triﬂo-1,1-dimetyl-
etyl)sulfamoyl]-1H-pyrol-2-carboxamit

R 0
Lo
F HN\é/ \ ” cl
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Hop chét 254 (75mg) duoc didu ché theo cach twong tu nhu duoc md ta dbi véi
hop chit 252, st dung 2,2,2-triflo-1,1-dimetyl-etylamin thay cho 1,1-diflopropan-2-
amin. Buéc tinh ché thém duoc thyc hién bing ky thuat HPLC diéu ché (pha tinh: RP
XBridge Prep C18 OBD-10pm, 30 x 150mm, pha dong: 0,25%‘NH4H.C03 trong nudc,
- MeOH). Phuong phép B: thoi gian luu: 1,09 phit; m/z: 458,1 (M-H); khéi luong
chinh x4c: 459,0. 'H NMR (400 MHz, DMSO-ds) & ppm 1,37 (s, 6 H), 3,90 (s, 3 H),
7,28 - 7,42 (m, 2 H), 7,47 - 7,57 (m, 1 H), 7,59 (d, J=1,8 Hz, 1 H), 8,08 (br. s., 1 H),
10,16 (br. s., 1 H).

Hop chét 255: N-(3-clo-2,4-diflo-phenyl)- l-metyl -4-[(1- metylxyclopropyl)sulfamoyl]
1H-pyrol-2-carboxamit

F
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Hop chit 255 (211mg) duoc diéu ché theo cach tuong tu nhu duge md ta dbi
v6i hop chédt 252, sir dung (1-metylxyclopropyl)amin hydroclorua thay cho 1,1-
diflopropan-2-amin. Phuong phap B: thdi gian luu: 1,00 phit; m/z: 402,1 (M-H); khéi
luong chinh x4c: 403,1. 'H NMR (400 MHz, DMSO-d¢) 8 ppm 0,36 - 0,44 (m, 2 H), -
0,66 - 0,75 (m, 2 H), 1,20 (s, 3 H), 3,90 (s, 3 H), 7,30 (d, J=2,0 Hz, 1 H), 7,34 (td,
J=8,9, 2,0 Hz, 1 H), 7,48 - 7,55 (m, 1 H), 7,56 (d, J=1,5 Hz, 1 H), 7,67 (br. s., lvH),
10,13 (br. s., 1 H).

Hop chét '256: N-(3-clo-2,4-diflo-phenyl)-4- [(3 3-diflo-1 metyl xyclo-
butyl)sulfamoyl] -1-metyl-1H-pyrol-2-carboxamit
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Hop chét 256 (258mg) dugc didu ché theo cach twong ty nhu duge mb ta dbi
v6i hop chit 252, st dung 3,3-diflo-1-metylxyclobutanamin thay cho 1,1-diflopropan-
2-amin. Phuong phap B: thoi gian luu: 1,05 phat; m/z: 452,1 (M-H); khéi lugng chinh
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xéc: 453,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,41 (s, 3 H), 2,43 - 2,57 (m, 2 H),
2,73 - 2,94 (n, 2 H), 3,90 (5, 3 H), 7,30 - 7,40 (m, 2 H), 7,48 - 7,57 (m, 1 H), 7,60 (4,
J=1,8 Hz, 1 H), 7,87 (br. s, 1 H), 10,14 (br. s., 1 H).

Hop chét 257: N-(3-clo-2,4-diﬂo-phenyl)-1-mety1-4-'{ [1-metyl-1-(triflo-
metyl)propyl]sulfamoyl}-1H-pyrol-2-carboxamit

No o
Foomnd__ N o
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Hop chit 257 (71mg) duge diéu ché theo cach twong tw nhu dwgc mé ta dbi voi
hop chit 252, st dung 1,1,1-triflo-2-metylbutan-2-amin hydroclorua thay cho 1,1-
diﬂopropén-z-amin va thoi gian phan tmg 13 48 gid thay cho 24 gid. Budc tinh ché
thém duge thyc hién bing k§ thuat HPLC didu ché (pha tinh: RP XBridge Prep C18
OBD-10um, 30 x 150mm, pha dong: 0,25% NH4sHCO; trong nuéc, MeOH). Phuong
phap B: thoi gian lvu: 1,13 phut; m/z: 472,1 (M-H)'; khéi lugng chinh xéc: 473,1. 'H
NMR (400 MHz, DMSO-de) & ppm 0,81 (t, J=7,3 Hz, 3 H), 1,38 (s, 3 H), 1,53 (dq,
J=14,0, 7,2 Hz, 1 H), 1,73 - 1,89 (m, 1 H), 3,89 (s, 3 H), 7,29 - 7,39 (m, 2 H), 7,47 -
7,56 (m, 1 H), 7,57 (d, J=1,8 Hz, 1 H), 7,89 (br. s., 1 H), 10,.14 (br.s., 1 H).

Hop chét 258: N-(3-clo-2,4-diflo-phenyl)-1-metyl-4-[[4-(triflomety])tetrahydropyran-
4-yl]sulfamoyl]-1H-pyrol-2-carboxamit

F
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Hop chit 258 (29mg) dugc didu ché theo cach tuong tw nhu dwge md ta dbi véi
| hop chit 252, st dung 4-(triﬂometyl)oxan;4-amin hydroclorua thay cho 1,1-
diﬂopropan-2-amiﬁ va thoi gian phan ing 14 48 gi¢ thay cho 24 gi¢. Budc tinh ché
thém dugc thyc hién bing k§ thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18
OBD-10pm, 30 x 150mm, pha dong: 0,25% NH4HCO; trong nuéc, MeOH). Phuong
- phép B: thoi gian luu: 1,03 phut; m/z: 500,1 (M-H); khéi luong chinh x4c: 501,1. 'H
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NMR (400 MHz, DMSO-ds) & ppm 1,64 - 1,78 (m, 2 H), 2,06 - 2,18 (m, 2 H), 3,51 (t,
J=11,4 Hz, 2 H), 3,71 - 3,82 (m, 2 H), 3,90 (s, 3 H), 7,27 - 7,41 (m, 2 H), 7,49 - 7,57
(m, 1 H), 7,57 - 7,61 (m, 1 H), 7,91 (br. s., 1 H), 10,17 (br. 5., 1 H). |

Hop chét 259: N-(3-clo-2,4-diflo-phenyl)-4-[[ 1-etyl-1-(triflometyl)propyl]sulfamoyl]-
1-metyl-1H-pyrol-2-carboxamit
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Hop chét 259 (114mg) dugc diéu ché theo cich tuwong ty nhu duge md ta déi
v6i hop chét 252, st dung 3-(triﬂomety1)pentan—3-amiﬁ hydroclorua thay cho 1,1-
diflopropan-2-amin. Phuwong phép B: thoi gian luu: 1,16 phut; m/z: 486,1 (M-H); khéi
luong chinh x4c: 487,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,84 (t, J=7,4 Hz, 6 H),
1,68 - 2,02 (m, 4 H), 3,90 (s, 3 H), 7,29 - 7,41 (m, 2 H), 7,47 - 7,54 (m, 1 H), 7,55 (d,
J=1,5Hz, 1 H), 7,62 - 7,94 (m, 1 H), 10,14 (br. s., 1 H).

Hop chét 260: N-(3-clo-2,4-diflo-phenyl)- 1—me_ty1-4-[(3,3,3-triﬂo-1-
metylpropyl)sulfamoyl]-1H-pyrol-2-carboxamit

Hop chit 260 (252mg) dugc diéu ché theo cach tuwong ty nhu duge mo ta ddi
v4i hop chit 252, str dung 4,4,4-triflobutan-2-amin thay cho 1,1-diflopropan-2-amin.
Phuong phép B thoi gian luu: 1,06 phat; m/z: 458,1 (M-H); khéi luong chinh xéc:
459,0. IH NMR (400 MHz, DMSO-ds) 8 ppm 1,08 (d, J=6,6 Hz, 3 H), 2,24 - 2,49 (m, |
2 H), 3,50 (sxt, J=6,5 Hz, 1 H), 3,92 (s, 3 H), 7,20 - 7,41 (m, 2 H), 7,42 -7,81 (m, 3
H), 10,13 (br. s., 1 H).

Hop chit 261: N-(3-clo-2,4-diflo-phenyl)-4-[(2-flo-1,1-dimetyl-etyl)sulfamoyl]-1-
metyl-1H-pyrol-2-carboxamit
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Hop chét 261 (143mg) dugc didu ché theo cach tuong ty nhu dwgc md ta dbi
- v6i hop chit 252, st dung 1-flo-2-metylpropan-2-amin thay cho 1,1-diflopropan-2-
amin. Cac phéﬁ doan mong mubn dugc cb dudi ap suit giam, thu dugc chit bot. Budc
tinh ché thém duogc thuc hién bing k§ thust HPLC diéu ché (pha tinh: RP XBridge
Prep C18 OBD-10pum, 30 x 150mm, pha dong: 0,25% NH4HCOs3 trong nudc, MeOH).
Phuong phéap B: thoi gian luu: 1,03 phut; m/z: 422,1 (M-H)’; khéi lugng chinh x4c:
423,1. 'TH NMR (400 MHz, DMSO-ds) 3 ppm 1,13-1,22 (m, 6 H), 3,90 (s, 3 H), 4,24
-(d, J=47,3 Hz, 2 H), 7,29 - 7,37 (m, 2 H), 7,41 (br. s., 1 H), 7,49 - 7,55 (m, 1 H), 7,56
(d, J=1,8Hz 1 H), 10,13 (br. s., 1 H).

Hop chét 262: N-(3-clo-2,4-diflo-phenyl)-1-metyl-4-{[(1S)-1-(triflo-
metyl)propyl] sulfamoyl}-1H-pyrol-2-carboxamit

H

Hop chit 262 (227mg) duge diéu ché theo cich twong ty nhu duge mo ta dbi
v6i hop chét 252, st dung (S)-1-triflometyl-propylamin thay cho 1,1-diflopropan-2-
amin. Phuong phap B: thoi gian lvu: 1,08 phut; m/z: 458,1 (M-H)'; khdi lugng chinh
xac: 459,0. 'H NMR (400 MHz, DMSO-d¢) & ppm 0,73 (t, J=7,5 Hz, 3 H), 1,38-1,52
(m, 1 H), 1,58 - 1,73 (m, 1 H), 3,62 - 3,84 (m, 1 H), 3,89 (s, 3 H), 7,28 - 7,40 (m, 2 H),
7,45 -17,58 (m, 1 H), 7,63 (d, J=1,5 Hz, 1 H), 8,15 (br. s., 1 H), 10,12 (br. s, 1 H).

Hop chét 263: N-(3-clo-2,4-diflo-pheny!)-1-metyl-4- {[1-(triflometyl)-
xyclobutyl]sulfamoyl}-1H-pyrol-2-carboxamit

F
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Hop chit 263 (154mg) dugc diéu ché theo cach twong tw nhu duge md ta ddi
v6i hop chit 252, sit dung 1-triflometyl-xyclobutylamin thay cho 1,1-diflopropan-2-
amin va thoi gian phan tng 13 48 gio thay cho 24 gid. Bude tinh ché thém dugc thyuc
hién bang ky thust HPLC diéu ché (pha tinh: RP XBridge Prep C18 OBD-10pm, 30 x
150mm,' pha dong: 0,25% NH4HCO; trong nuéc, MeOH). Phuong phép B: thoi gian
lvu: 1,10 phat; m/z: 470,1 (M-H); khéi luong chinh x4c: 471,0. 'TH NMR (400 MHz,
DMSO-ds) 8 ppm 1,71 - 1,92 (m, 2 H), 2,21 - 2,37 (m, 2 H), 2,39 - 2,49 (m, 2 H), 3,91
(s, 3H), 7,25 -7,43 (m, 2 H), 7,46 - 7,58 (m, 1 H), 7,62 (d, J=1,8 Hz, 1 H), 8,38 (br. s.,
1 H), 10,16 (br. s., 1 H).

Hop chét 264: N-(3-clo-2,4-diflo-phenyl)-4-{[2-flo-1-(flometyl)etyl]sulfamoyl}-1-
metyl-1H-pyrol-2-carboxamit

Hop chit 264 (231mg) duoc didu ché theo cach twong tu nhu duge md ta dbi
véi hop chit 252, st dung 1,3-diflopropan-2-amin hydroclorua thay cho 1,1-
diflopropan-2-amin. Phuong phép B: thoi gian luu: 0,96 phut; m/z: 426,1 (M-H); khéi
lrong chinh x4c: 427,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 3,53 - 3,75 (m, 1 H),
3,89 (s, 3 H), 4,28 - 4,53 (m, 4 H), 7,24 - 7,41 (m, 2 H), 7,45 - 7,58 (m, 1 H), 7,62 (d,
J=1,8 Hz, 1 H), 8,04 (br. s., 1 H), 10,02 (br. s, 1 H).

Hop chét 265: N-(3-clo-2,4-diflo-phenyl)-1-metyl-4-{[(1R)-1-(triflo-
metyl)propyl]sulfamoyl}-1H-pyrol-2-carboxamit

FooH / ]
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Hop chit 265 (241mg) duoc diu ché theo cach tuong ty nhu duge mo ta déi
v6i hop chét 252, st dung (R)-1,1,1-triflo-2-butylamin thay cho 1,1-diflopropan-2-
amin va thoi gian phan g 1a 48 gid thay cho 24 gi¢. Phuong phép B: thoi gian luu:
1,09 phut; m/z: 458,1 (M-H); khdi luong chinh x4c: 459,0. 'H NMR (400 MHz,
DMSO-ds) & ppm 0,73 (t, J=7,5 Hz, 3 H), 1,38-1,52 (m, 1 H), 1,58 - 1,73 (m, 1 H),
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3,67 - 3,83 (m, 1 H), 3,89 (s, 3 H), 7,29 - 7,39 (m, 2 H), 7,45 - 7,58 (m, 1 H), 7,63 (d,
J=1,5 Hz, 1 H), 8,16 (br. s., 1 H), 10,13 (br. s., 1 H).

Hop chét 266: N-(3-clo-2,4-diflo-phenyl)-1-metyl-4- {[3-(triflomety]l)tetrahydrofuran-
3-yl]sulfamoyl}-1H-pyrol-2-carboxamit |
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Hop chét 266 (140mg) duoc didu ché theo cach twong tw nhu dugc md ta dbi
v6i hop chét 252, st dung 3-(triflometyl)tetrahydrofuran-3-amin hydroclorua thay cho
1,1-diflopropan-2-amin. Budc tinh ché thém dugc thuc hién b%mg k§ thuat HPLC diéu
ché (pha tinh: RP XBridge Prep C18 OBD-10um, 30 x 150mm, pha dong: 0,25%
NH4HCO3 trong nuéc, MeOH). | |

Phuong phép B: thoi gian luu: 1,03 phit; m/z: 486,1 (M-H)"; khéi lwgng chinh
xac: 487,0. '"H NMR (400 MHz, DMSO-ds) & ppm 2,19 (dt, J=13,8, 8,1 Hz, 1 H), 2,40
- 2,48 (m, 1 H), 3,62 (q, J=7,8 Hz, 1 H), 3,79-3,87 (m, 1 H), 3,89 (s, 3 H), 3,95 (d,
J=10,1 Hz, 1 H), 4,01 - 4,11 (m, 1 H), 7,27 - 7,41 (m, 2 H), 7,49-7,57 (m, 1 H), 7,60
(d, J=1,8 Hz, 1 H), 8,52 (br. s., 1 H), 10,15 (br. s., 1 H).

Hop chét 267. 3-clo-N-(3,4-diflophenyl)-1-metyl-4-{[ 1-(triflometyl)-
xyclobutyl]sulfamoyl}-1H-pyrol-2-carboxamit

H
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Metyl ~ 3-clo-1-metyl-4-[[1-(triflomety])xyclobutyl]sulfamoyl]pyrol-2-

carboxylat (83mg, 0,22mmol) va 3,4-difloanilin (37mg, 0,29mmol) dugc hoa tan trong
THF khd (10mL) va dugc 1am lanh dén 0°C. Lithi bis(trimetylsilyl)amit (1M trong
THF) (0,66mL, 1M, 0,66mmol) dugc thém theo ting giot vao va hdn hgp phén ng
nay dugc dé dat dén nhiét d6 trong phong. Céc chét d€ bay hoi dugc loai bo dudi 4p

sudt giam va phén cin dugc tinh ché trén silic oxit, st dung gradien tir heptan dén
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EtOAc va duge tinh ché tiép bang ky thuat HPLC diéu ché (pha tinh: RP XBridge
Prep C18 OBD-10pm, 30 x 150mm, pha ddng: 0,25% NHsHCO; trong nudc,
CH;3CN); tao ra hop chit 267 (60mg). Phuong phép B: thoi gian iuu: 1,11 phut; m/z:
470,1 (M-H)"; khéi lwong chinh x4c: 471,0.

'H NMR (400 MHz, DMSO-ds) 8 ppm 1,74 - 1,91 (m, 2 H), 2,24 - 2,36 (m, 2
H), 2,41 - 2,50 (m, 2 H), 3,78 (s, 3 H), 7,38 - 7,51 (m, 2 H), 7,65 (s, 1 H), 7,80 - 7,90
(m, 1 H), 8,59 (br. 5., 1 H), 10,55 (s, 1 H). -

Hop chét 268: 3-clo-N-(3-clo-4-flo-phenyl)-1-metyl-4-{[ 1-(triflo-
metyl)xyclobutyl]sulfamoyl }- 1H-pyrol-2-carboxamit
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Metyl 3-clo-1-metyl-4-[[1 -(triﬂometyl)xycldbutyl] sulfamoyl]pyrol-2-

carboxylat (155mg, 0,2mmol) va 3-clo-4-flo-anilin (38mg, 0,26mmol) dugc hoa tan
trong THF kho6 (10mL) va dwoc lam lanh dén 0°C. Lithi bis(trimetylsilyl)amit (1M
trong THF) (0,6mL, 1M, 0,6mmol) dugc thém theo tirng giot vao va hdn hgp phan tng
nay dugc dé dat dén nhiét d6 trong phong. Sau 1 gid, lithi bis(trimetylsilyl)amit (1M
trong THF) bd sung (0,6mL, 1M, 0,6mmol) dugc thém vao va hdn hop phéan ing nay
duoc khudy trong mét gior nita. Céc chit d& bay hoi dugc loai bo dudi ap sult giam va
phan cdn dugc tinh ché trén silic oxit, sir dung gradien tir heptan dén FtOAc va dugc
tinh ché tiép bang k¥ thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18 OBD-
10pum, 30 x 150mm, pha dong: 0,25% NH4sHCO; trong nudc, CH3CN), thu dugc hop
chit 268 (23mg). Phuong phép B: thdi gian luu: 1,17 phat; m/z:486,0 (M-H); khéi
luong chinh xac: 487,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,72 - 1,88 (m, 2 H),
2,20 - 2,36 (m, 2 H), 2,41 - 2,53 (m, 2 H), 3,78 (s, 3 H), 7,43 (t, J=9,1 Hz, 1 H), 7,58 -
7,69 (m, 2 H), 7,99 (dd, J=6,8, 2,4 Hz, 1 H), 8,61 (br. s., 1 H), 10,53 (s, 1 H).
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Hop chét 269: 3-clo-N-(3-xyano-4-flophenyl)-1-metyl-4-[(1-metyletyl)sulfamoyl]-1H-

pyrol-2-carboxamit
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Metyl 3-clo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1,5g, 5,51mmol) dugc
hoa tan trong axetonitril (8mL) va dugc 1am kho trén chét da sang qua rdy phan ti.
NaHCOs; (1389mg, 16,54mmol) dugc thém vao. Isopropylamin (493,71mg,
8,27mmol) dugc hoa tan trong axetonitril (2mL) va dugc 1am kho trén chét da sang
- qua réy phan tir. Hai huyén phit nay dugc gdp lai va dugc 1am néng & 70°C trong 2
gid. Hon hop phan tng nay duoc loc va duge rira bing axetonitril va duge 1am bay hoi
dén khi kho dé thu dugc phan cin thd (1,68g). San phim thd nay duogc tinh ché bing
ky thuat sic ky cot silicagel (etyl axetat trong heptan tir 0 dén 100%) dé thu dugc
- metyl 3-clo-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylat (1,62g). Phuong phéap
D: thoi gian luu: 1,62 phat; m/z: 293,0 (M-H); khéi lu¢ng chinh xac: 294,0. Metyl 3-
clo-4-(isopropylsulfamoyl)-1-metyl-pyrol-2-carboxylat (500mg, 1,7mmol) va 5-
amino-2-flobenzonitril (0,26g, 1,86mmol) dugc hoa tan trong THF kh6 trong moi
trudng nito bao phi. HOn hop phan tmg ndy dugc lam lanh dén 0°C va lithi
bis(trimetylsilyl)amit (1M trong toluen) (5,09mL, 1M, 5,09mmol) dugc thém vao
trong khoang thdi gian 13 2 phit. Hon hop thu dugc dugc khufiy trong 2 phut trong khi |
tiép tuc 1am lanh. Hdn hop nay duge 1am dimg bing amoni clorua bdo hoa (50mL) va
dugc chiét bing EtOAc (2 x 100mL). Cac dich chiét gop lai dwoc rira bing nudc mudi
(50mL), dugc 1am kho trén NapSOs, duge loc va duogc ¢b trong chan khong dé thu
dugce chit bot mau ndu ddm, chit bot nay dugc tinh ché bang ky thuat séc ky cot
silicagel (etyl axetat trong heptan tir 0 dén 100%) va dugc tinh ché tiép bang k¥ thuat
HPLC diu ché (pha tinh: RP XBridge Prep C18 OBD-10pm, 30 x 150mm, pha dong:
0,25% NH;HCO;3 trong nuée, CH3CN), thu dugc hop chit 269 (449mg). Phuong phép
B: thoi gian Ivu: 0,94 phut; m/z: 397,1 (M-H); khéi lugng chinh x4c: 398,1. 'H NMR
(400 MHz, DMSO-ds) & ppm 1,05 (d, J=6,6 Hz, 6 H), 3,24 - 3,38 (m, 1 H), 3,77 (s, 3
H), 7,49 (br. d, J=6,8 Hz, 1 H), 7,55 (t, J=9,1 Hz, 1 H), 7,62 (s, 1 H), 7,99 (ddd, J=9,2,
4,8,2,8Hz, 1 H), 8,20 (dd, J=5,8, 2,8 Hz, 1 H), 10,67 (br. s., 1 H).
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Hop chét 270: 3-clo-N-(3-xyano-4-flophenyl)-1-metyl-4-[(2,2,2-triflo-1,1-
dimetyletyl)sulfamoyl]-1H-pyrol-2-carboxamit

(o) N
7 /

Hop chét 270 dugc diéu ché theo cach twong tu nhu duge md ta dbi voi hop
chét 269, st dung 3 dwong lugng 2,2,2-triflo-1,1-dimetyl-etylamin thay cho 1,5 duong
lugng isopropylamin (tiép tuc 1am néng trong hon 44 giy & 80°C thay cho 2 gid &
70°C). Phuong phap B: thoi gian luu: 1,04 phut; m/z: 465,1 (M-H)'; khdi lugng chinh
xéc: 466,0. 'TH NMR (400 MHz, DMSO-ds) & ppm 1,38 (s, 6 H), 3,78 (s, 3 H), 7,56 (t,
J=9,1 Hz, 1 H), 7,66 (s, 1 H), 7,99 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,20 (dd, J=5,7, 2,6
Hz, 1 H), 8,34 (br. s., 1 H), 10,64 (br. s., 1 H).

Hop chét 271: 3-clo-N-(3-xyano-4-flopheny!)-1-metyl-4-{[ 1-(triflo-
metyl)xyclopropyl]sulfamoyl}-1H-pyrol-2-carboxamit
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Hop chét 271 duoc didu ché theo cach tuong tw nhu dugc mo td ddi véi hop -
chét 270, sir 'dung 1-(triflometyl)xyclopropanamin thay cho 2,2‘,2-tri'ﬂd-‘1,l-dimétyl-
etylamin. Phuwong phép B: thoi gian luu: 1,01 phat; m/z: 463,1 (M-H); khdi lugng
chinh xéc: 464,1. K§ thuat phan tich nhiét lugng quét vi sai: tir 30 dén 300°C &
10°C/phtt: dinh cuc (pic) & 209,5°C. 'H NMR (400 MHz, DMSO-ds) & ppm 1,10-1,25
(m, 4 H), 3,78 (s, 3 H), 7,56 (t, J=9,1 Hz, 1 H), 7,65 (s, 1 H), 7,98 (ddd, J=9,1, 4,8, 2,8
Hz, 1 H), 8,19 (dd, J=5,8, 2,8 Hz, 1 H), 9,01 (br. s., 1 H), 10,67 (br. s., 1 H).

Hop chit 272: 3-clo-N-(2-xyano-4-flo-3-metyl-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit:
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Hop chit 272 dugc diéu ché theo cach twong tw nhu duge mo ta ddi véi hop
chét 250, st dung 6-amino-3-flo-2-metyl-benzonitril thay cho 3-bromoanilin. K§ thust
phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) &
235,1°C. Phu’cmg phap B: thoi gian lvu: 1,05 phut; m/z: 465,1 (M-H); khéi lugng
chinh xac: 466,0. 'H NMR (400 MHz, DMSO-ds) & ppm 1,19 (d, J=6,8 Hz, 3 H), 2,43
(d, J=2,2 Hz, 3 H), 3,81 (s, 3 H), 3,91 - 4,05 (m, 1 H), 7,50 (dd, J=8,8, 4,8 Hz, 1 H),
7,59 (t, J=9,0 Hz, 1 H), 7,70 (s, 1 H), 8,49 (d, J=6,6 Hz, 1 H), 10,44 (br. s., 1 H).

Hop chit 273: 3-clo-N—(2-xyano-4-ﬂo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triﬂo-l-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit
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~ Hop chét 273 dugc diéu ché theo céch twong ty nhu dugc mo ta ddi véi hop
chét 250, str dung 2-amino-5-flobenzonitril thay cho 3-bromoanilin. Phuong phap D:
thoi gian luu: 1,82 phut; m/z: 451,0 (M-H); khéi lwong chinh xac: 452,0. K¥ thuat
phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phit: dinh cuc (pic) &
200,7°C. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=6,8 Hz, 3 H), 3,81 (s, 3 H),
3,91 - 4,06 (m, 1 H), 7,61 - 7,69 (m, 2 H), 7,70 (s, 1 H), 7,87 - 7,95 (m, 1 H), 8,50 (d,
J=8,6 Hz, 1 H), 10,49 (s, 1 H).

Hop chit 274: 3-clo-N-[4-flo-3-(triflometyl)phenyl]-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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Hop chit 274 dugc diéu ché theo cach twong ty nhu dugc md ta d6i véi hop
chét 250, st dung 4-flo-3-(triflometyl)anilin thay cho 3-bromoanilin. Phuong phép B:
thoi gian luu: 1,15 phut; m/z: 494,1 (M-H); khdi lugng chinh xéc: 495,0. K¥ thuét
phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/ph1’1t: dinh cuc (pic) &
189,8°C. 'H NMR (400 MHz, DMSO-ds) & ppm 1,19 (d, J=6,8 Hz, 3 H), 3,78 (s, 3 H),
3,91 - 4,04 (m, 1 H), 7,54 (t, J=9,8 Hz, 1 H), 7,68 (s, 1 H), 7,91 - 8,02 (m, 1 H), 8,19
(dd, J=6,4, 2,4 Hz, 1 H), 8,49 (br. s., 1 H), 10,67 (s, 1 H).

ng‘ chét 275: 3-clo-N-(2-ﬂo—6-mety1—phenyl)-1-me'tyl-4l-[[(1R)-2;2,2-triﬂo-l-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 275 dugc didu ché theo cach twong ty nhu dwgc mé ta ddi véi hop
chét 250, sir dung 2-flo-6-metylanilin thay cho 3-bromoanilin. Phuong phép B: thoi
gian luu: 0,99 phut; m/z: 440,1 (M-H); khdi lugng chinh xéc:’ 441,1. ‘lH NMR (400_
MHz, DMSO-ds) 6 ppm 1,14 - 1,29 (m, 3 H), 2,28 (s, 3 H), 3,76 (s, 3 H), 3,91 - 4,03
(m, 1 H), 7,08 - 7,18 (m, 2 H), 7,22 - 7,32 (m, 1 H), 7,65 (s, 1 H), 8,45 (br. s., 1 H),
9,85 (s, 1 H).

Hop chit 276: 3-clo-N-(3-xyano-2,4-diflo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 276 dugc didu ché theo cach twong ty nhu dugc mé t3 dbi véi hop
chét 250, sir dung 3-amino-2,6-diflobenzonitril thay cho 3-bromoanilin. K§ thut phin
tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyc (pic) & 217,6°C.
Phuong phap B: thoi gian luu: 1,03 phut; m/z: 469,1 (M-H); khdi lugng chinh x4c:
470,0. '"H NMR (400 MHz, DMSO-ds) & ppm 1,19 (d, J=6,8 Hz, 3 H), 3.,79 (s, 3 H),
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3,91 - 4,04 (m, 1 H), 7,47 (dt, J=8,9, 1,5 Hz, 1 H), 7,70 (s, 1 H), 8,09 (td, J=9,0, 6,2
Hz, 1 H), 8,50 (br. s., 1 H), 10,36 (br. 5., 1 H).

Hop chit 277: 3-clo-N-(2,3-diclo-4-flo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 277 dugc didu ché theo cach tuong ty nhu duge md ta dbi vé6i hop
chit 250, st dung 2,3-diclo-4-floanilin thay cho 3-bromoanilin. K§ thuat phan tich
nhiét luong quét vi sai: tr 30 dén 300°C & 10°C/phit: dinh cuc (pic) & 206,0°C. |
Phimng phép B: thoi gian luu: 1,20 phat; m/z: 496,0 (M-H)'; khdi lwong chinh xac:
495,0. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=6,8 Hz, 3 H), 3,81 (s, 3 H),
3,91 - 4,03 (m, 1 H), 7,52 (t, J=8,9 Hz, 1 H), 7,70 (s, 1 H), 7,76 (dd, J=9,1, 5,4 Hz, 1
" H), 8,49 (br. s., 1 H), 10,08 (br. s., 1 H). | |

Hop chét 278: 3-clo-N-[3-(diflometyl)-2,4-diflo-phenyl]-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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Dietylaminosulfur triflorua (23,4mL) dugc thém vao dung dich chira 2,6-diflo-
3-nitro-benzaldehyt (18g, 96,21mmol) trong diclometan (180mL) & -78°C trong mdi
treong khi Na. Hdn hop nay duge khudy trong 1 gid va sau d6 duogc 1am 4m dén 25°C
trorig 4 gid. Hon hop nay dugc rét vao dung dich nudec NaHCOs/nu6e da va pha nude
dugc chiét hai 14n bing etyl axetat. Cac 16p hitu co gdp lai dugc lam khd va dugc cd
trong chin khong, thu dugc san phdm thd 2-(diflometyl)-1,3-diflo-4-nitro-benzen
(15g). 2-(diflometyl)-1,3-diflo-4-nitro-benzen (10g, 47,8mmol) dugc khudy trong
nudc (100mL) va etanol (100mL). Fe (16,0g, 286,8mmol) va amoni clorua (15,34g,
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286.8mmol) dugc thém vao & 0°C. Hn hop nay dugc khuéy ¢ 70°C trong 2 gid, dugc
loc ra va dich loc dugc cd trong chén khong. Phin cin dugc hoa tan trong nudc
(20mL) va dugc chiét bang etyl axetat (3 x 50mL). Cac 16p hitu co gop lai dugc rira
bing nuéc mudi va duge lam khd trén NaxSO4. Dung méi duge loai bo trong chan
khong va phan cin thu dugc dwgc hoa tan trong etyl axetat (SmL), va sau d6
HCV/etylaxetat (2mL) dugc thém vio. Hon hop ndy dugc khudy & 20°C trorig 20 phut.
Céc chit d& bay hoi dugc loai bé trong chan khong, thu duge 3-(diflometyl)-2,4-diflo-
anilin hydroclorua (5,1g). Hop chit 278 dugc diéu ché theo cich twong ty nhu dugce
md ta d6i v6i hop chit 250, sir dung 3-(diflometyl)-2,4-diflo-anilin hydroclorua thay
- cho 3-bromoanilin. K§ thuit phan tich nhiét lugng quét vi sai: tir 30 dén 300°C &
10°C/phit: dinh cyc (pic) ¢ 189,5°C. Phuwong phép B: thoi gian luu: 1,07 phut; ni/z:
494,1 (M-H); khéi lugng chinh xé4c: 495,0. '"H NMR (400 MHz, DMSO-de) & ppm
1,19 (d, J=6,8 Hz, 3 H), 3,79 (s, 3 H), 3,97 (br. s., 1 H), 7,32 (t, J=9,8 Hz, 1 H), 7,35 (t,
J=52,0 Hz, 1 H), 7,68 (s, 1 H), 7,87 - 7,98 (m, 1 H), 8,48 (br. s., 1 H), 10,19 (br. s., 1
H).

Hop chéat 279: 3-cld-N-[3-(diﬂometyl)-4-ﬂo-phenyl]-1-mety1-4-[[(1R)-2,2,2-triﬂo-l-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit |

HN\g\G/I/\ /5/

Hop chit 279 dugc didu ché theo cach tuong ty nhu duge md ta dbi véi hop
chét 250, st dung 3-(diflometyl)-4-flo-anilin thay cho 3-bromoanilin. K§ thuat phan
tich nhiét luong quét vi sai: tir 30 dén 300°C & 10°C/phut dinh cyuc (pic) ¢ 190,4°C.
Phuong phap B: thoi gian luu: 1,06 phat; m/z: 476,1 (M-H); khdi lugng chinh xac:
477,0. 'H NMR (400 MHz, DMSO-ds) 6 ppm 1,19 (d, J=6,8 Hz, 3 H), 3,77 (s, 3 H),
3,90 - 4,06 (m, 1 H), 7,24 (t, J=54,4 Hz, 1 H), 7,39 (t, J=9,7 Hz, 1 H), 7,67 (s, 1 H),
7,80 - 7,88 (m, 1 H), 8,01 - 8,08 (m, 1 H), 8,49 (d, J=7,0 Hz, 1 H), 10,58 (s, 1 H).

Hop chit 280: N-(3-bromophenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit
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Hop chit 280 (344mg) dugc diéu ché theo cach twong ty nhu dugc mé ta dbi
v6i hop chat 229, sir dung 3-bromoanilin thay cho 3,4-difloanilin. Phuwong phép D:
thoi gian luu: 2,02 phit; m/z: 472,0 (M-H); khéi lugng chinh xdc: 473,0. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,18 (d, J=7,0 Hz, 3 H), 3,80 (s, 3 H), 3,91 - 4,04 (m, 1
H), 7,27 - 7,35 (m, 2 H), 7,54 (d, J=4,4 Hz, 1 H), 7,59 - 7,65 (m, 1 H), 7,96 - 8,01 (m,
1 H), 8,59 (d, J=8,6 Hz, 1 H), 10,21 (s, 1 H). Ky thuét phén tich nhiét luong quét vi
sai: tir 30 &én 300°C & 10°C/phut: dinh cuc (pic) & 216,8°C.

Hop chét 281: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[ 1-(triflo-
metyl)xyclopentyl]sulfamoyl]pyrol-2-carboxamit

N
7 °

Hdn hgp chtta etyl 4-closulfonyl-3-flo-1-metyl-pyrol-2-carboxylat (302mg,
1,04mmol), 1-(triflometyl)xyclopentanamin (216mg, 1,4mmol), NaHCO; (261mg,
3,1mmol) axetonitril (20mL) va chét dd sang qua rdy phan tir 4A (1000mg) dugc dun
hdi Ivu qua dém. Hdn hop phéan tmg nay dugc loc va duge ¢d. Phin cin duoc tinh ché
bang k§ thuat sic ky cot silicagel, st dung gradien tir 10 dén 100% EtOAc trong
heptan. Cic phdn doan san phdm dugc ¢, thu dugc etyl 3-flo-1-metyl-4-[[1-
(triflometyl)xyclopentyl]sulfamoyl]pyrol-2-carboxylat (60,5mg) duéi dang chit bot
mau véﬁg nhat. Lithi bis(trimetylsilyl)amit trong toluen (0,59mL, 1M, 0,59mmol)
dugc thém vao etyl 3-flo-1-metyl-4-[[1-(triflometyl)xyclopentyl]sulfamoyl] pyrol-2-
carboxylat (57mg, 0,148mmol) va 5-amino-2-ﬂo-benzonitril (26,Img, 0,19mmol)
trong THF (10mL) & nhiét do trong phong trong nito. Hén hgp phan ting ndy dugc
khudy 1 gid, dugc lam dimg bing dung dich NH4Cl (25mL), dugc pha lodng bing
nuée mudi (25mL) va dugc chiét bing EtOAc (50mL). Lép hitu co duge 1am khé trén

magie sulphat, dugc loc va dugc co. Phan cin dugc tinh ché bang k¥ thuat séc ky cot
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silicagel, sit dung gradien tir 10 dén 100% EtOAc trong heptan. C4c phan doan sin
phidm dugc cd. Phan cin duogc hoa tan trong metanol néng (10mL). San phém két tinh
lai sau khi thém nu6c. Hop chit 281 (30,5mg) dugce loc ra va duge 1am kho qua dém
trong chin khong & 50°C. Phuong phap D: thoi gian lvu: 2,02 phut; m/z: 475,3 (M-H)
; khéi luong chinh xé4c: 476,1. 'H NMR (400 MHz, DMSO-de) § ppm 1,42 - 1,54 (m, 2
H), 1,58 - 1,71 (m, 2 H), 1,72 - 1,85 (m, 2 H), 2,21 - 2,32 (m, 2 H), 3,81 (s, 3 H), 7,50
- 7,57 (m, 2 H), 7,97 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,17 (dd, J=5,8, 2,8 Hz, 1 H), 8,32
(s, 1 H), 10,33 (s, 1 H). K§¥ thuat phén tich nhi¢t lwong quét vi sai: tir 30 dén 300°C &
10°C/phit: dinh cuc (pic) & 187,0°C. -

Hop chdt 282: 3-clo-N-(3-xyano-4-flo-phenyl)-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

“Etyl 4-closulfonyl-1,5-dimetyl-pyrol-2-carboxylat (600mg, 2,26mmol) duoc
hoa tan trong axetonitril (4mL), dugc le‘lrh kho trén chét da se‘ing qua réy‘ phén t& va
NaHCO; (569mg, 6,77mmol) dugc thém vao. (R)-1,1,1-triflo-2-propylamin (766 mg,
6,77mmol) dugc hoa tan trong axetonitril (ImL) va dugc lam khé trén chéit da sang
qua rdy phén tir. Hai huyén phil ndy dugc gop lai va duge 1am néng & 80°C trong 4
gid. Hon hop phan tng nay dugce loc, dugc rira bang axetonitril va duge 1am bay hoi
dén khi kho dé thu duogc bot dinh mau vang (730mg), chét bot nay duge tinh ché bing
k§ thuat séc ky c6t silicagel, thu dugce etyl 1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (600mg) dudi dang chét bot dinh khéng mau. Etyl
1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl] sulfamoyl]pyrol-2-carboxylat (402mg,
1,17mmol) dugc hoa tan trong HOAc (10mL) va N-closuxinimit (156,8mg,
1,17mmol) duogc thém vao. Hon hgp phéan Gng nay dugc lam riéng' & 40°C qlia ngay
cudi tudn. Hon hop phan tmg nay dugc 1am bay hoi dén khi khé va phén cin dugce tinh
ché bing k¥ thuat sic ky cot silicagel (d4u tién 12 sir dung etylaxetat trong heptan tir 0
dén 100%, sau d6 dugc tinh ché 1an nira béng cach st dung metanol trong CH,Cl, tur

0,1 dén 0,5%) d& thu dugc etyl 3-clo-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-
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etyl]sulfamoyl]pyrol-2-carboxylat (177mg). Phuong phéap D: thoi gian luu: 1,89 phut;
- m/z: 3753 (M-H); khéi lugng chinh xac: 376,0. Lithi bis(trimetylsilyl)amit trong
toluen (0,934mL, 1M, 0,934mmol) dugc thém vao etyl 3-clo-1,5-dimetyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (88mg, 0,234mmol) va 5-
amino-2-flo-benzonitril (41,3mg, 0,30mmol) dugc hoa tan trong THF (SmL) va duogc
khudy qua dém. HOn hop phan tmg nay dugc 1am dimng bang dung dich NH4CI (5mL)
va dugc pha lofing bing nuéc mudi (SmL), sau d6 dugc chiét bang EtOAc (20mL).
‘Lérp hitu co dugc 1am kho trén magie sulphat, dugce loc va duge co. Phén c3n thu dugc
duoc hoa tan trong DMF (1mL) va dugce tinh ché bang k§ thuat sic ky cot silicagel, st
dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san phdm dugc cd
o va phén cin duge hoa tan trong metanol néng (10mL). Nuée duge thém vao dén khi
su két tinh bét ddu. Hop chét 282 (44mg) dugc loc ra va duogc 1am khé qua dém trong
chén khéng & 50°C. Phuong phép D: thoi gian luu: 1,89 phit; m/z: 465,0 (M-H); khéi
lwong chinh x4c: 466,0. 'H NMR (400 MHz, DMSO-d¢) & ppm 1,17 (d, J=6,8 Hz, 3
H), 2,49 (s, 3 H), 3,64 (s, 3 H), 3,87 - 4,00 (m, 1 H), 7,56 (t, J=9,1 Hz, 1 H), 7,98 (ddd,
J=9,2, 4,9, 2,6 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,40 (d, J=9,0 Hz, 1 H), 10,71
(s, 1 H). Ky thuét phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh
cuc (pic) & 240,0°C.

Hop chit 283: N-(3-xyano-4-flo-5-metyl-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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2-flo-3-metylbenzonitril (18g, 133mmol) dugc thém vao dung dich chira kali
nitrat (13,5g, 133mmol) trong axit sulfuric (250mL) da dugc lam lanh dén 0°C, hdn
hop nay dugc dé khudy & nhiét d trong phong trong 40 phat. Hon hop phan tmg nay
dugc rot vao nudc da va chét két tha mau vang nhat dugc loc ra va dugce 1am kho trong
16 chan khong, thu dugc sin phim tho 2-flo-3-metyl-5-nitro-benzonitril (18g). Sén
phém thd 2-flo-3-metyl-5-nitro-benzonitril (18g) dugc khudy trong MeOH (210mL) va
‘nuéc (70mL). Bot Fe (16,7g) va HC1 (36mL, 5 duong lugng) duoc thém vao va hdn
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hop nay dugc khudy & nhiét d trong phong trong 2 gid. Sau d6, hdn hop phan tng
ndy duoc loc qua xelit va sau khi loai bé dung méi hitu co, hdn hop nay duge didu
chinh dén d6 pH=9 bing dung dich natri cacbonat bdo hoda va dugc chiét bing CH>Cl,
hai 14n. Céac 16p hitu co gdp lai duge 1am kho trén natri sulfat va dugce 1am bay hoi dén
khi khd d& thu duoc chit ddu mau vang. San phidm thd nay dugc tinh ché bing k§
thuat sic ky cot dé thu duogc 5-amino-2-flo-3-metyl-benzonitril (5,1g) duéi déng chét
rin mau vang nhat. Hop chét 283 (123mg) duge didu ché theo cach twong tu nhu dugc
md ta d6i v6i hop chét 229, st dung 5-amino-2-flo-3-metyl-benzonitril thay cho 3,4-
difloanilin. Phuong phép D: thoi gian lwu: 1,95 phat; m/z: 449,3 (M-H); khéi luong
chinh x4c: 450,1. 'H NMR (600 MHz, DMSO-ds) 8 ppm 1,18 (d, J=7,0 Hz, 3 H), 2,30
(d, J=1,8 Hz, 3 H), 3,80 (s, 3 H), 3,98 (dq, J=15,2, 7,6 Hz, 1 H), 7,57 (d, J=4,3 Hz, 1
H), 7,87 (dd, J=6,5, 2,3 Hz, 1 H), 7,97 (dd, J=5,2, 2,6 Hz, 1 H), 8,64 (d, J=8,7 Hz, 1
H), 10,31 (s, 1 H). K§ thuat phan tich nhiét lwgng quét vi sai: tir 30 dén 300°C &
10°C/phut: dinh cuc (pic) ¢ 214,8°C.

Hop chit 284: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4- [[(IS) 1-(triflo-
metyl)propyl]sulfamoyl]pyrol-2-carboxamit
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Hop chét 284 dugc diéu ché theo cach twong ty nhu dugc mé ta dbi véi hop
chét 281, su dung (S)-1-triflometyl-propylamin thay cho 1-
(triflometyl)xyclopentanamin. Phuong phép D: thoi gian luu: 1,92 phut; m/z: 449,3
(M-H); khéi lugng chinh x4c: 450,1. 'TH NMR (400 MHz, DMSO-ds) & ppm 0,80 (t,
J=7,4 Hz, 3 H), 1,43 - 1,56 (m, 1 H), 1,62 - 1,74 (m, 1 H), 3,70 - 3,79 (m, 1 H), 3,80
(s, 3 H), 7,50 - 7,57 (m, 2 H), 7,94 - 7,99 (m, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 8,58
(d, J=8,6 Hz, 1 H), 10,33 (s, 1 H). K§ thuét phan tich nhiét lugng quét vi sai: tir 30 dén
300°C ¢ 10°C/phat: dinh cuc (pic) ¢ 177,3°C.
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Hop chit  285: 3-flo-N-(4-flophenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit
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Hop chit 285 (105mg) duoc diéu ché theo cich twong ty nhu duge md ta dbi
v6i hop chat 229, sit dung 4-floanilin thay cho 3,4-difloanilin. Phuong phép D: thoi
gian luu: 1,87 phut; m/z: 410,3 (M-H); khéi lugng chinh xé4c: 411,1. 'H NMR (400
MHz, DMSO-ds) 8 ppm 1,18 (d, J=7,0 Hz, 3 H), 3,80 (s, 3 H), 3,91 - 4,03 (m, 1 H),
7,14 - 7,22 (m, 2 H), 7,51 (d, J=4,4 Hz, 1 H), 7,65 - 7,72 (m, 2 H), 8,57 (d, J=8,8 Hz, 1
H), 10,12 (s, 1 H). K§ thuat phan tich nhiét lwgng quét vi sai: tir 30 dén 300°C &
10°C/phut: dinh cuc (pic) & 212,9°C.

Hop chét 286: N-[3-(diflometyl)-4-flo-phenyl]-3-flo-1-metyl-4-[[( 1R)-2,2,2-triﬂo- 1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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Hop chét 286 (130mg) dugc didu ché theo cach twong tw nhu dugc mé ta déi
v6i hop chit 229, st dung 3-(diflometyl)-4-flo-anilin thay cho 3,4-difloanilin. Phuong
phéap D: thoi gian luu: 1,93 phat; m/z: 460,0 (M-H); khdi lugng chinh xéc: 461,1. H
NMR (400 MHz, DMSO-ds) 8 ppm 1,18 (d, J=6,8 Hz, 3 H), 3,81 (s, 3 H), 3,92 - 4,03
(m, 1 H), 7,07 - 7,41 (m, 2 H), 7,54 (d, J=4,4 Hz, 1 H), 7,78 - 7,84 (m, 1 H), 8,01 (dd,
J=6,3, 2,5 Hz, 1 H), 8,60 (d, J=8,8 Hz, 1 H), 10,28 (s, 1 H). K§ thuit phan tich nhiét
lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 198,8°C.

Hop chit 287: N-[3-(diflometyl)-2,4-diflo-phenyl]-3-flo- I-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit ‘
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Hop chit 287 (80mg) duoc diéu ché theo cach twong ty nhu duge md ta ddi véi
hop chét 229, sir dung 3-(diflometyl)-2,4-diflo-anilin thay cho 3,4-difloanilin. Phuong
~ phap D: thoi gian luu: 1,95 phat; m/z: 478,3 (M-H); khéi luong chinh x4c: 479,1. 'H
NMR (400 MHz, DMSO-d¢) 6 ppm 1,19 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,92 - 4,04
(m, 1 H), 7,19 - 7,48 (m, 2 H), 7,56 (d, J=4,6 Hz, 1 H), 7,82 - 7,91 (m, 1 H), 8,62 (d,
J=8,8 Hz, 1 H), 9,84 (s, 1 H).

Hop chét 288: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[(1R)-1-(triflo-
metyl)propyl]sulfamoyl]pyrol-2-carboxamit |

Hop chét 288 duogc didu ché theo cach twong tu nhu dwgc md ta dbi véi hop
chdt 281, st dung  (R)-1-triflometyl-propylamin thay cho 1-
(triflometyl)xyclopentanamin. Phuong phép D: thoi gian luu: 1,92 phit; m/z: 449,0
(M-H); khéi luong chinh xé4c: 450,1. 'H NMR (400 MHz, DMSO-ds) & ppm 0,80 (t,
J=1,3 Hz, 3 H), 1,43 - 1,56 (m, 1 H), 1,62 - 1,74 (m, 1 H), 3,70 ; 3,79 (m, 1 H), 3,80
(s, 3 H), 7,50 - 7,57 (m, 2 H), 7,97 (ddd, J=9,2, 4,8, 2,6 Hz, 1 H), 8,17 (dd, J=5,7, 2,6
Hz, 1 H), 8,58 (d, J=8,6 Hz, 1 H), 10,34 (s, 1 H). K¥ thuét phéan tich nhiét lugng quét
vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 175,7°C.

Hop  chét 289: 3-clo-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(15)-1-(triflo-
metyl)propyl]sulfamoyl]pyrol-2-carboxamit '
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Metyl 3-c16-4-closulfonyl-1-metyl-pyrol-2-carboxylat (1000mg, 3,68mmol)
duogc hoa tan trong CH3CN (18mL) trong bng ap suét va duhg dich nay du’qc 1am kho
bang bot dd sang qua rdy phén tir (4A) trong khoang thoi gian 13 30 phat. (S)-1-
triflometyl-propylamin (700,7mg, 5,51mmol) va NaHCOs3 (926mg, 11,03mmol) dugc
nap vao 6ng khac va hdn hop ndy duge phéin tan trong axetonitril (2mL) va dugc 1am
kho bing bot di sang qua ray phan tir (4A) trong khoang thdi gian 14 30 phut. Hon hop
nay dugc cho vao 6ng ap suit da dugc rira se_ich bﬁng nito, du:qé day nép vé dugc
khudy trong khdi 1am néng & 80°C trong 48 gid va tiép theo 1a trong 1 gid & 125°C
bing c4ch chiéu xa vi séng. Hon hop phan mg ndy dugc loc va dugc cd. Phan cin
duge hoa tan trong CH,Cl, (SmL) duge loc va dugc thuc hién k¥ thuét sic ky cot
silicagel, str dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan doan san
phdm  duoc cd, thu duogc metyl 3-clo-1-metyl-4-[[(1S)-1-
(triflometyl)propyl]sulfamoyl]pyrol-2-carboxylat (829mg) dudi dang chit nhwa réin
mau tring. Lithi bis(trimetylsilyl)amit trong toluen (1,844mL, 1M, 1,84mmol) dugc
thém vao metyl 3-clo-1-metyl-4-[[(1S)-1-(triflometyl)propyl]sulfamoyl]pyrol-2-
carboxylat (167,2mg, 0,461mmol) va 5-amino-2-flo-benzonitril (81,6mg, 0,599mmol)
da dugc hoa tan trong THF (2mL) va dugc khudy qua dém. Hdn hop phan tng nay
dugce lam dimg bing dung dich NH4CI (S5mL) va d‘uqc pha lodng béng nuée mubi
(5mL), sau d6 dugc chiét bang EtOAc (20mL). L6p hitu co dugc 1am khd trén magie
sulphat, dugc loc va dugce cd. Phén c3n dugc tinh ché b%lng ky thuét sic ky cot, st
dung gradien tir 10 dén 100% EtOAc trong heptan. C4c phan doan san phim dugc co
va ph?m can dugc hoa tan trong metanol (10mL). Nudc dugce thém vao dén khi sy két
tinh bét ddu. Hop chét 289 (160mg) dugce loc ra va dugc lam kho qua dém trong chén
khong & 50°C. Phuong phép D: thoi gian luu: 1,92 phat; m/z: 465,0 (M-H); khéi
lwong chinh x4c: 466,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,81 (t, J=7,4 Hz, 3 H),
1,46 - 1,59 (m, 1 H), 1,61 - 1,73 (m, 1 H), 3,72 - 3,82 (m, 4 H), 7,56 (t, J=9,1 Hz, 1 H),
7,66 (s, 1 H), 7,99 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,49 (d,
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J=8,6 Hz, 1 H), 10,65 (s, 1 H). K¥ thut phén tich nhiét luong quét vi sai: tir 30 dén
300°C ¢ 10°C/phut: dinh cyc (pic) & 184,8°C. '

Hop chét 290: 3-clo-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-1-(triflo-
metyl)propyl]sulfamoyl]pyrol-2-carboxamit

N
I

Hop chit 290 (133mg) dugc diéu ché theo céch tuong ty nhu duge md ta ddi
v6i hop chit 289, sir dung (R)-1,1,1-triflo-2-butylamin thay cho (S)-1-triflometyl-
propylamin. Phuong phép D: thoi gian Iwu: 1,95 phat; m/z: 465,3 (M-H)'; khéi Iugng
chinh x4c: 466,0. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 0,81 (t, J=7,4 Hz, 3 H), 1,45 -
1,59 (m, 1 H), 1,61 - 1,73 (m, 1 H), 3,71 - 3,82 (m, 4 H), 7,56 (t, J=9,1 Hz, 1 H), 7,66
(s, 1 H), 7,99 (ddd, J=9,2, 4,8, 2,6 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,49 (d,
J=8,8 Hz, 1 H), 10,65 (s, 1 H). K§ thuat phan tich nhiét lvong quét vi sai: tir 30 dén
300°C & 10°C/phut: dinh cuc (pic) & 183,8°C.

Hop chit 291: 3-clo-N-(3-xyano-4-flo-phenyl)-1-isopropyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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Metyl 3-clo-1H-pyrol-2-carboxylat (2g, 12,5mmol) dugc hoa tan trong DMF
(20mL) trong mdi truong khi Na. NaH (60% phén tan trong dau khoéng) [(601,6mg,
15,0mmol) duogc thém theo timg phin vao va hdn hop niy dugc khuy trong 10 phit &
nhiét dd trong phong. 2-iodopropan (1,5mL, 15,0mmol) dugc thém theo ting giot vao
va hén hop nay dugc khudy & nhiét do trong phong trong 16 gid. Hbn hop nay dugc
lam dirng bing nude va hdn hgp nay dugc chiét bang EtOAc. Lép hitu co duge ria

b%mg nuée mudi, duge 1am kho (MgS0s), duge loc va duge cb trong chan khong, Phén
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cén duogc tinh ché bang k¥ thuat sic ky silicagel, str dung gradien r&a giai heptan-
EtOAc; 100-0 -> 50-50. Cac phan doan san phém dugc thu lai va dugce ¢6 trong chan
khong, thu dugc metyl 3-clo-1-isopropyl-pyrol-2-carboxylat (1,2g) dudi dang chét
diu. Metyl 3-clo-1-isopropyl-pyrol-2-carboxylat (1,2g, 5,95mmol) dwgc thém theo
tung giot vao axit closulfonic (1,99mL, 29,9mmol) & 0°C trong moi trudng khi nito.
Hdn hop phén ng nay dugc 1am 4m dén nhiét 4o trong‘ ph(‘)ng va dugc dé khudy trong
1 gid. Hon hop thu duge dugc thém theo ting giot vao hdn hgp nuéc-nude da duge
khudy va dugc kiém soat nhiét do (100mL), gitt nhiét do thip hon 5°C. Huyén phu
mau tring duge tao ra. Huyén phit nuée thu dugc duge chiét bing Me-THF (2 x
50mL). Cac dich chiét gop lai dwoc rira bing nuéc mudi va dugc 1am kho trén ﬁatri
sulphat, dugc loc va dugce co trong chan khong, thu duge metyl 3-clo-4-closulfonyl-1-
isopropyl-pyrol-2-carboxylat (1,7g), chit ndy dugc st dung & dang nguyén trang trong
budc tiép theo. Metyl 3-clo-4-closulfonyl-1-isopropyl-pyrol-2-carboxylat (1,7g,
5,66mmol) dugc hoa tan trong axetonitril néng (3mL), chit d sang qua rdy phén tir (~
0,7g) dugc thém vao va hdn hop phan tng niay dugc khudy. (R)-ll,l,l-triﬂo-2-
propylamin (960,7mg, 8,5mmol) dugc hoa tan trong axetonitril (2mL) trong binh riéng
biét, chit da sang qua rdy phén tir (~0,7g) dugc thém vio. Huyén phi nay dugc thém
vao hdn hop phan tng, va sau d6 NaHCOs; (1,43g, 17,0mmol) dugc thém vio. Binh
nay dugc déng lai va dugc khudy qua dém & 80°C. HOn hop phan tmg nay dugce loc va
céc chét rin dugc rira bing axetonitril (2 x 50mL). Cac phan doan hitu co duge gop lai
va dugc cb trong chan khéng. Hon hop nay duge cd va dugc tinh ché bang ky thuét
sic ky silicagel, st dung gradien rtra giai heptan-EtOAc 100-0 ->.50-50. Cé4c phan
doan san phim dwgc gdp lai va dugc cd trong chan khong, thu duge metyl 3-clo-1-
: isopropy1-4-[[(1R)-2,2,2-triﬂo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat' (907mg)
du6i dang chét rin dang bong. Metyl 3-clo-1-isopropyl-4-[[(1R)-2,2,2-triﬂo-l-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (450mg, 1,194mmol) va 5-amino-2-flobenzonitril
201mg, 1,43mmol) dugc hoa tan trong THF (dugc lam kho trén chét da sang qua ray
phén tir) (10,1mL, 124,7mmol). Lithi bis(trimetylsilyl)amit (1M trong THF) (3,58mL,
1M, 3,583mmol) dugc thém theo timg giot vao va hdn hop phan img nay dwgc khudy
trong 1 gid & nhiét d trong phong. Hon hop nay dugc lam dimg bang dung dich
NH;4Cl1 bao hoa. Lép hitu co duge tach ra, duge lam khd (MgSOs), dugce loc va duge

cd trong chan khong. San phim nay dugc tinh ché bing k§ thuat sic ky silicagel, st
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dung gradien rira gidi heptan-EtOAc 100-0 -> 50-50. Cac phén doan san pham dugc
thu lai va duge cd trong chan khong. San phim niy dugc lam két tinh ra khoi 2-
propanol, dugc loc va dugc lam khd trong chén khong dé thu dugc hop chét 291
(58mg) dudi dang chit rin mau vang nhat. Dich loc dugc cd trong chan khong va
duogc tinh ché tiép bing ky thuat HPLC diéu ché, tiép tuc thu dugc hop chét 291
(247mg). Phuong phéap B: thoi gian luu: 1,10 phut; m/z: 479,1 (M-H); khéi lwong
chinh xé4c: 480,1. 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,18 (d, J=6,8 Hz, 3 H) 1,42
(d, J=6,6 Hz, 6 H) 4,00 - 4,09 (m, 1 H) 4,71 (quin, J=6,7 Hz, 1 H) 7,56 (t, J=9,1 Hz, 1
H) 7,78 (s, 1 H) 7,95 - 8,00 (m, 1 H) 8,20 (dd, J=5,6, 2,5 Hz, 1 H) 8,47 (d, J=8,6 Hz, 1
H) 10,91 (s, 1 H).

Hop chit 292: 3-bromo-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit
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Metyll 3-bromo-1-metyl-pyrol-2-carboxylat (5g, 22,93mmol) duqé thém theo
tirg giot vao axit closulfonic (13,4g, 114,7mmol) ¢ 0°C. Hdn hop phan tmg nay dugc
lam 4m dén nhiét do trong phong va duoc d khudy trong 1 gid. Hn hop thu dugc
duoc thém theo timg giot vao hdn hop nudc-nuée d4 duge khudy (300mL), gitt nhiét
d6 thap hon 5°C. Chét két tha mau tring nhat dugc tao ra. Cac chit rin dugc loc va
dugc rira bing nu'dc (20mL), dugc tan min véi diisopropylete va duqc 1am khd trong
106 chdn khoéng qua dém, thu dugc metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-
carboxylat (3,9g).

Metyl 3-bromo-4-closulfonyl-1-metyl-pyrol-2-carboxylat (3,9g, 12,32mmol)
dugce hoa tan trong axetonitril nong (20mL) trong binh ap sudt (100mL), chét di sang
qua rdy phéan tir (10g) dugc thém vao va hdn hop phan img nay dugc khudy. (R)-1,1,1-
triflo-2-propylamin (2,09g, 18,5mmol) dugc hoa tan trong axetonitril (20mL) trong
binh riéng biét, chit d4 sang qua ray phan t& (5g) dugc thém vao. Huyén phi nay duoc
thém vao hén hop phan ting nay, va sau d6 NaHCOs (3,1g, 36,96mmol) dugc thém
vao. Binh ndy dugc déng lai va dugc khudy qua dém & 80°C. Hon hop phan Gng nay
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duoc loc va cac chit d& bay hoi duge loai bé dudi 4p sudt giam. Phin cin dugc tinh
ché trén silic oxit, st dung gradien tir heptan dén EtOAc. Cac phén doan chira san
phim duoc 1am bay hoi dén khi kho, thu dugc metyl 3-bromo-1-metyl-4_-[[(1R)-2,2,2-
triflo- 1-metyletyl]sulfamoyl]pyrol-2-carboxylat (4,24g) duéi dang chét bot mau tring.
Metyl 3-bromo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etylJsulfamoyl]pyrol-2-
carboxylat (150mg, 0,38mmol) va 5-amino-2-flobenzonitril (69,6mg, 0,5mmol) duogc
hoa tan trong THF khd (5mL). Lithi bis(trimetylsilyl)amit (IM trong THF) (1,14mL,
1M, 1,14mmol) dugc thém vio va hdn hgp phan tng nay ducjrC khudy qua dém & hhiét
do trong phong. Hon hop phan tng nay duge lam dimg bing NH4Cl bio hba (5mL).
L6p hitu co duoc loai bd va 16p nude duge chiét bing CH>Cl, (2 x 5mL). Cac 16p hiru
co gop lai dugc 1am bay hoi dén khi kho va phan cin dugce tinh ché trén silic oxit, st
dung gradien tir heptan dén EtOAc, thu dugc hop chét 292 (146mg) duéi dang chit bot
mau hdng nhat sau khi ton min trong CH,Cl,/diisopropylete. Phuong phép B: thoi gian
lu:u': 1,00 phut; m/z: 496,9 (M-H); khdi lwong chinh xac: 498,0. 'H NMR (400 MHz,
IMSO-ds) & ppm 1,20 (d, J=7,0 Hz, 3 H), 3,77 (s, 3 H), 4,01 (br. s., 1 H), 7,57 (4,
J=9,1 Hz, 1 H), 7,71 (s, 1 H), 7,98 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H), 8,19 (dd, J=5,7, 2,6
" Hz, 1 H), 8,44 (br. s., 1 H), 10,74 (s, 1 H). K¥ thuat phén tich nhiét luvong quét vi Sai:
tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) & 189,2°C.

Hop chat 293: 3-xyano-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 292 (94mg, 0,189mmol) va ké€m xyanua (13,6mg, 0,1 13mmol) trong
DMF (0,8mL) duoc nap vao lo diing trong 16 vi séng. Hdn hgp nay dugc suc N trong
5 phat. tetrakis(triphenylphosphin)paladi(0) (10,9mg, 0,00945mmol) dugc thém vao
va lo ndy dugc diy nép. Hon hop nay duge 1am néng & 160°C trong 30 phit bing cach
chiéu Xa vi song. Hon hop nay dugc co trong chan khdng. Budc tinh ch_é dugc thuc
' hién bing k§ thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18 OBD-10pm, 30 x
150mm, pha déng: 0,25% NH4HCOs trong nuée, CH;CN). Céc phan doan san phdm
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dugc thu lai va duge co6 trong chén khong. Phdn cin dugce hoa fan trong MeOH va
dugc cd l4n nira, thu dwoc hop chit 293 (8,3mg) dudi dang chét rin mau tréng.
Phuong phép B: thoi gian luu: 0,97 phut; m/z: 442,1 (M-H); khéi lwong chinh xéc:
443,1. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,22 (d, J=6,8 Hz, 3 H) 3,85 (s, 3 H)
4,01 - 4,12 (m, 1 H) 7,60 (t, J=9,0 Hz, 1 H) 7,82 (s, 1 H) 7,95 (ddd, J=9,1, 4,8, 2,8 Hz,
1 H) 8,19 (dd, J=5,7, 2,6 Hz, 1 H) 8,80 (br. s., 1 H) 11,18 (br. s., 1 H).

Hop chét 294 N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-1-metylpropyl]-

sulfamoyl]pyrol-2-carboxamit
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5-[(3-xyano-4-flo-phenyl)carbamoyl]-1-metyl-pyrol-3-sulfonyl clorua (200mg,
0,59mmol) dugc hoa tan trong axetonitril (6mL) trong éng 4p suét va dung dich nay
duge 1am kho bing bot dd sang qua rdy phan tir (4A) trong khoang thdi gian 13 30
phut. (R)-(-)-2-aminobutan (64,2mg, 0,88mmol) va NaHCO; (245,81mg, 2,93mmol)
dwogc nap vao 6ng khac va hdn hop nay dugc phén tén trong axetonitril (4mL) va duge
1am kh6 bang bot da sang qua ray phan tir (4A) trong khoang thdi gian 1a 30 phat. Hon
hop nay dugc cho vao bng 4ap sudt da dugc rira sach bang nito, duge day nép va dugc
khuéy trong khéi 1am néng & 80°C trong 2 gid. Sau do, h5n_hop phéan Umg nay dugc
loc qua dé‘i dicalit nhé va dugce rira bang diclometan (50mL). Dich loc dugc cb trong
chan khong va phan cin thu duge dugc tinh ché bang k¥ thuat sic ky cot silicagel

(gradien rira giai: EtOAc-heptan 0:100 dén 100:0), thu dwoc hop chit 294 (136mg).

Phuong phép B: thoi gian luu: 1,00 phit; m/z: 377,1 (M-H); khéi lwong chinh
xé4c: 378,1. TH NMR (400 MHz, DMSO-d¢) 6 ppm 0,76 (t, J=7,4 Hz, 3 H), 0,91 - 0,99
(m, 3 H), 1,29 - 1,41 (m, 2 H), 3,01 - 3,15 (m, 1 H), 3,92 (s, 3 H), 7,17 (d, J=7,5 Hz, 1
H), 7,35 (d, J=1,8 Hz, 1 H), 7,49 - 7,59 (m, 2 H), 8,02 (ddd, J=9,2, 4,9, 2,9 Hz, 1 H),
8,19 - 8,25 (m, 1 H), 10,36 (s, 1 H).

Hop chéf 295: 3-clo-N-(3-xyano-4-ﬂo-phenyl)-1-metyl-4-[[(lR)-l-metyl-
propyl]sulfamoyl]pyrol-2-carboxamit |
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Hop chét 295 (515mg) dugc didu ché theo cach twong tu nhu duge m6 ta d6i
v6i hop chit 289, st dung (S)-(+)-2-aminobutan thay cho (S)-1-triflometyl-
propylamin, khudy & 70°C trong 2 gid dé thu dwgc metyl 3-clo-1-metyl-4-[[(1R)-1-
metylpropyl]sulfamoyl]pyrol-2-carboxylat thay cho 80°C trong 48 gid nhu dugec md ta
déi véi  metyl 3-clo-1-metyl—4-[[(lS)—1-(triﬂometyl)propyl]sulfamoyl] pyrol-2-
carboxylat. Phuong phép B: thoi gian luu: 1,01 phut; m/z: 411,1 (M-H); khéi lugng
chinh x4c: 412,1. "TH NMR (400 MHz, DMSO-ds) 8 ppm 0,79 (t, J=7,4 Hz, 3 H), 1,00
(d, J=6,6 Hz, 3 H), 1,31 - 1,45 (m, 2 H), 3,03-3,18 (m, 1 H), 3,77 (s, 3 H), 7,42 (d,
J=7,9 Hz, 1 H), 7,55 (t, J=9,1 Hz, 1 H), 7,60 (s, 1 H), 7,98 (ddd, J=9,1, 4,9, 2,8 Hz, 1
H), 8,19 (dd, J=5,8, 2,8 Hz, 1 H), 10,64 (br. s., 1 H).

Hop chit 296: N-(3-xyano-4-ﬂo-phenyl)-4-[(3-hydr6xy-l,l-dimetyl-propyl)-
sulfamoyl]-1-metyl-pyrol-2-carboxamit
o H | |
N\ /N7L/\
S OH
0 N
J /

Hop chét 296 dugc didu ché theo cach twong tu nhu dwgc md ta dbi véi hop
chit 294, str dung 3-amino-3-metylbutan-1-ol thay cho (R)-(-)-2-aminobutan. Phuong
phép B: thoi gian luu: 0,85 phut; m/z: 407,1 M-H); khéi luong chmh X4ac: 408 1. 'H
NMR (400 MHz, DMSO-ds) & ppm 1,13 - 1,20 (m, 6 H), 1,67 (t, J—7 0 Hz, 2 H) 3 48
(t, J=6,9 Hz, 2 H), 3,91 (s, 3 H), 4,45 (br. s., 1 H), 7,07 (br. s., 1 H), 7,34 (d, J=2,0 Hz,
1 H), 7,49 - 7,57 (m, 2 H), 8,02 (ddd, J=9,2, 5,0, 2,8 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz,
1 H), 10,25 - 10,51 (m, 1 H).

Tbng hop (28S)-3,3-diflobutan-2-amin hydroclorua

Axit (S)-2-((tert-butoxycacbonyl)amino)propanoic (39g, 206mmol), N,O-
dimetylhydroxylamin hydroclorua (24g, 246mmol), HATU (117g, 308mmol) va
N,N-diisopropyletylamin (66,3g, 513mmol) dugc hoa tan trong DMF (500mL) va
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dugc khudy & nhiét d6 trong phong trong 16 gid. Hon hop phan Gmg nay dugc rét vao
nude (500mL) va chit két tha tao thanh dugc loc ra. Banh loc dugc rira bﬁng nudc
(1L) va dugc lam kho dé thu duge tert-butyl N-[(1S)-2-[metoxy(metyl)amino]-1-
metyl-2-oxo-etyl]carbamat (36g) duéi dang chét bot mau tréng. tert-butyl N-[(1S)-2-
[metoxy(metyl)amino]-1-metyl-2-oxo-etyl]carbamat (35g, 151mmol) dugc hoa tan
trong THF (500mL) va dugc 1am lanh dén 0°C. Metylmagie bromua (3,0M trong
dietyl ete, 140mL) dugc thém vao va hdn hop phan tng nay dugc khudy 16 gior & nhiét
d6 trong phong. Hon hgp phan ttng nay dudc rot vao nudce (IOOmL) va dugc lam bay
hoi dén khi kho. Phin cin duogc hoa tan trong EtOAc, dugc rira béng nudce, duge lam
khé trén NaySOs, duge loc va duge 1am bay hoi dén khi khé, thu dugc tert-butyl N-
[(1S)-1-metyl-2-oxo0-propyl]carbamat (22g) dudi dang chit bot mau tring. bis(2-
metoxyetyl)aminosulfur triflorua (18,9g, 117,5mmol) dugc thém vao dung dich da
dugce 1am ngudi (-78°C) chura tert-butyl N-[(1S)-1-metyl-2-oxo-propyl]carbamat (12g,
64,1mmol) trong CH2Cl> (200mL). Hon hop phan tmg ndy duge dé 4m dén nhiét do
trong phong va dugc khudy qua dém. Hon hop phan tng nay duge rét vao nudc va
dugce chiét bing CH,Cla. Lép hitu co dugc rira bing nuée, duge 1am kho trén Na,SOq,
dugc loc va dugc lam bay hoi dén khi khé. Phan cn thu dugc duge tinh ché bing k§
thuat sic ky silicagel, thu dugc tert-butyl N-[(18)-2,2-diflo-1-metyl-propyl]carbamat
(5,82) duéi dang chét rin mau vang nhat. Tert-butyl N-[(1S)-2,2-diflo-1-metyl-
propyl]carbamat (5,8g, 27,7mmol) dd dugc hoa tan trong EtOAc (100mL). HCI (g)
duoc suc khi qua trong 30 phut, va sau d6 cac chit dé bay hoi dugc loai bd duéi ap
sudt giam, v'thu. dugc (25)-3,3-diflobutan-2-amin hydroclorua (3,8g). 'H NMR
(400MHz, DMSO-ds) & ppm 8,69 (br. s., 3H), 3,76 - 3,63 (m, 1H), 1,72 (t, J=19,7 Hz,
3H), 1,28 (d, J=6,8 Hz, 3H).

Hop chdt 297:  N-(3-xyano-4-flo-phenyl)-4-[[(1S)-2,2-diflo-1-metyl-propyl]-

- sulfamoyl]-1-metyl-pyrol-2-carboxamit
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Hop chit 297 dugc didu ché theo cach trong ty nhu duge md ta dbi véi hop
- chit 294, st dung (2S)-3,3-diflobutan-2-amin hydroclorua thay cho (R)-(-)-2-
aminobutan. Phuong phép D: thoi gian luu: 1,79 phut; m/z:. 413,0 (M-H); khéi luo'ng
chinh x4c: 414,1. '"H NMR (400 MHz, DMSO-d¢) 6 ppm 0,97 (4, J=6,8 Hz, 3 H), 1,57
(t, J=19,1 Hz, 3 H), 3,42 - 3,56 (m, 1 H), 3,93 (s, 3 H), 7,36 (d, J=1,8 Hz, 1 H), 7,53 (t,
J=9,2 Hz, 1 H), 7,63 (d, J=1,5 Hz, 1 H), 7,78 (d, J=9,0 HZ, 1 H), 8,01 (ddd, J=9,2, 4,8,
2,9 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 10,36 (s, 1 H). | ' |

Téng hop (2R)-3,3-diflobutan-2-amin

Axit (R)-2-((tert-butoxycacbonyl)amino)propanoic (30g, 159mmol), N,O-
dimetylhydroxylamin hydroclorua (17,5g, 178mmol), HATU (74g, 195mmol) va
~ N,N-diisopropyletylamin (30g, 232mmol) dugc hoa tan trong DMF (300mL) va duqd
khudy & nhiét do trong phong trong 15 gid. _H5n hop phan l’rng nay dugc cd treng chan
khong va phéan cin dugc hoa tan trong CH2Clz (500mL) va dugc rita bang nuéc mudi
(3 x 200mL). Lép hitu co duge 1am kho trén NaSO4 va duge ¢cd frong chén khong.
Phin c3n dugc tinh ché bang k§ thuét séc ky silicagel, sir dung ete dau md:EtOAc 2:1
lam dung dich rira giai, thu dugec tert-butyl N-[(1R)—2-[metoxy(métyl)amino]-l-metyl-
2-oxo-etyl]carbamat (28,9g). Tert-butyl N-[(1R)-2-[metoxy(metyl)amino]-1-metyl-2-
oxo-etyl]carbamat dwgc hoa tan trong THF (300mL) va dugc lam lanh dén 0°C.
Metylmagie bromua 3,0M trong dietyl ete (85mL, 255mmol) dugc thém theo ting giot
vao va hdn hop phan mg nay dugc khudy 15 gid & nhiét d6 trong phong. Hén hop
phan tmg nay dugc lam dimg biang NH4CI bdo hoa va duge chiét bang CH.CL (3 x
100mL). Céc 16p hitu co gdp lai dugce lam kho trén Na;SOs, duge loc va dugce 1am bay
hoi dén khi khd. Phan cin thu dugc dwgc tinh ché bing k§ thuat séc ky silicagel, thu
dugc tert-butyl N-[(1R)-1-metyl-2-oxo-propyl]carbamat (18,9g). bis(2-
metoxyetyl)aminosulfur triflorua (18,9g, 117,5mmol) dugc thém theo tung giot vao
dung dich d3 dwoc lam ngudi (-78°C) chira tert-butyl N-[(1R)-1-metyl-2-oxo-
propyl]carbamat (10g, 53,4mmol) trong CH>Cl, (200mL) va tiép tuc khuéy trong 2 gi(‘)
& -78°C. Hdn hop phan tmg nay duoc dé 4m dén nhiét do trong phong va duogc khudy
qua dém. Hdn hop phan tng ndy duge 1am dimg bang NaHCOj; bao hoa va dugc chiét
bang EtOAc. Cac 16p hitu co gop lai dugc rira bang nuéc mubi, duge lam khd trén
MgSOs4, duge loc va dugce lam bay hoi dén khi kho. Phén can duge tinh ché bing k¥

thuat sic ky silicagel, sir dung gradien tir ete diu mo dén ete ddu mo:EtOAc 1:1, thu
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duogc tert-butyl N-[(1R)-2,2-diflo-1-metyl-propyl]carbamat (6,77g). Tert-butyl N-
[(1R)-2,2-diflo-1-metyl-propyl]carbamat (6,77g) dugé hoa tan trong EtOAc (50mL).
HCl trong EtOAc¢ dugc thém vao & 0°C va hdn hop phan Gng ndy dugc khudy trong 4
gid & nhiét do trong phong. Chét két tia tao thanh dugc loc ra va dugc lam khd trong

chan khong cao, thu dugc (2R)-3,3-diflobutan-2-amin hydroclorua (3,5g).

Hop chat  298: N-(3-xyano-4-ﬂo-phenyl)44-[[(1R)-2,2-diﬂo¥l-métyl-pfopyl]-

sulfamoyl]-1-metyl-pyrol-2-carboxamit
H
O\\S/ N \¢K>(F
F NH \
)——{j( \O

Hop chéit 298 dugc didu ché theo cach tuong ty nhu dwge md ta ddi véi hop
chit 294, st dung (2R)-3,3-diflobutan-2-amin hydroclorua thay cho (R)-(-)-2-
aminobutan. Phuong phap D: thoi gian luu: 1,79 phat; m/z: 413,0 (M-H); khéi lugng
- chinh x4c: 414,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm 0,97 (d, J=7,0 Hz, 3 H), 1,57
(t,J=19,1 Hz, 3 H), 3,43 - 3,57 (m, 1 H), 3,93 (s, 3 H), 7,36 (d, J=2,'0 Hz, 1 H), 7,53 (4,
J=9,1 Hz, 1 H), 7,63 (d, J=1,5 Hz, 1 H), 7,78 (d, J=9,0 Hz, 1 H), 8,01 (ddd, J=9,2, 4,8,
2,9 Hz, 1 H), 8,22 (dd, J=5,8, 2,8 Hz, 1 H), 10,36 (s, 1 H).

Hop chit 299: N-(3-xyano-4-flo-phenyl)-3-flo-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

A\ F
H
F 0\\3 /N\@K><F
F NH
o N
7 /

, Brz (510mg, 3,191mmol) d& dugc hoa tan trong HOAc (20mL) dugc thém vao
etyl 3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat
(1050mg, 3,03mmol) va dung dich nay dugc dun hoi luu trong 1 gi0d. Br bd sung
(0,25 duong lugng) dugc thém vao va dung dich ndy dugc dun hdi lwu trong 1 gioy
nita. Brz b sung (0,3 duong lugng) dugc thém vao va hdn hop phan tng ndy dugc dé
dat dén nhiét d6 trong phong qua dém. Hon hgp phan tng ndy dugc cd va phén cin
thu dugc dugce hoa tan trong EtOAc (50mL), dugce rira bang dung dich NaHCO3, dugc
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lam kho trén magie sulphat, duwoc loc va dugce co, thu dugc etyl 5-bromo-3-flo-1-
metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (1,19g) duéi
dang chét bot mau tring. Phuong phap D: thoi gian lwu: 1,92 phut; m/z: 423,2 (M-H);
khéi lwong chinh xéac: 424,0. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,19 (d, J=7,0 Hz,
3 H), 1,28 (t, J=7,2 Hz, 3 H), 3,87 (s, 3 H), 3,94 - 4,07 (m, 1 H), 4,28 (q, J=7,0 Hz, 2
H), 8,88 (d, J=8,8 Hz, 1 H). Dung dich etyl 5-bromo-3-ﬂo-1-mety1-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (963mg, 2,265mmol), tetrametyltin
(852,8mg, 4,53mmol) trong DMF (7mL), dugc rira sach bang nito trong vong 5 phut.
Tetrakis(triphenylphosphin)paladi(0) (261,7mg, 0,226mmol) dugc thém vao va hdn
hop phan tmg nay dugc 1am néng & 140°C trong vong 30 phut bing cach chibu xa vi
song. Hon hop phan tng nay duge c6 va phan cin thu duqd dugc tinh ché bing ky
thuat sic ky cot silicagel, sir dung gradien tir 10 dén 100% EtOAc trong heptan. Cac
phén doan san phim duoc ¢, thu dugc etyl 3-flo-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxylat (769mg) duéi dang chit bt dang bong mau
trang. Phuong phéap D: thdi gian luu: 1,89 phut; m/z: 359,3 (M-H); khdi lugng chinh
xac: 360,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,14 (d, J=6,8 Hz, 3 H), 1,27 (t,
J=17,2 Hz, 3 H), 2,42 (s, 3 H), 3,76 (s, 3 H), 3,86 - 3,98 (m, 1 H), 4,26 (q, J=7,0 Hz, 2
H), 8,54 (d, J=8,8 Hz, 1 H). Lithi bis(trimetylsilyl)amit trong toluen (1,66mL, 1M,
1,66mmol) dugc thém vao etyl 3-flo-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sﬁlfamoyl]pyrol-2-carboxylat (149,6mg, 0,415mmol) va . 5-amino-2-flo-
‘benzonitril (73,5mg, 0,54mmol) dugc hoa tan trong THF (2mL) va dugc khuéy qua
dém. Hon hop phan tng nay dugce lam dimg bing dung dich NH4Cl (5mL) va dugc
pha loang bang nudc mubi (SmL), sau d6 dugc chiét bang EtOAc (20mL). Lép hiru co
duqé lam kho trén magie sulphat, dugc loc va duge co. Phin cin duoc h(‘)a'tan trong
DMF (1mL) va duge tinh ché bing k§ thuat sic ky cot silicagél, sir dung gradien tﬁ 10
dén 100% EtOAc trong heptan. Céc phan doan san phdm dugc c6 va phan cin dugc
hoa tan trong metanol (2mL). Nuéc dugce thém vao dén khi su két tinh bt diu. Chéit
bot duoc loc ra va dugce lam kho qua d€m trong chan khdng & 50°C, thu dugce hgp chét
299 (76mg). Phuong phép D: thoi gian lwu: 1,88 phit; m/z: 449,1 (M-H); khéi luong
chinh x4c: 450,1. '"H NMR (400 MHz, DMSO-ds) 8 ppm 1,17 (d, J=6,8 Hz, 3 H), 2,44
(s, 3 H), 3,70 (s, 3 H), 3,85 - 3,99 (m, 1 H), 7,53 (t, J=9,1 Hz, 1 H), 7,95 (ddd, J=9,2,
4,8,2,9 Hz, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 8,55 (d, J=8,8 Hz, 1 H), 10,35 (s, 1 H).
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K¥ thuat phan tich nhiét lugng quét vi sai: tir 30 dén 30C°C & 10°C/phut: dinh cuc
(pic) & 177,5°C.

Hop chét 300: 5-bromo-3-clo-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit | |

R\ UF
F NH ? O\\S/ H\L’i><|=
N// o /N‘ Br
| Hop chit 199 (1100mg, 2,43mmol), DMF (15mL), N;bromosuxinimit
(449,8mg, 2,5mmol) dugc khudy & nhiét d6 trong phong trong 64 gid. Hdn hop phan
ung nay dugce rot vao nudce (150mL). Céc chét rén mau héng dugce loc, duoc rira bing
nudc va dugce tinh ché bang k¥ thuit sic ky cot silicagel (etyl axetat trong heptan tir 0
dén 40%), thu dugc hop chét 300 (348mg). Phuong phap B: thoi gian hru: 1,07 phit;
m/z: 530,9 (M-H); khéi lugng chinh x4ac: 531,9. 'TH NMR (400 MHz, DMSO-ds) &
ppm 1,20 (d, J=6,8 Hz, 3 H), 3,73 (s, 3 H), 3,89 - 4,09 (m, 1 H), 7,57 (t, J=9,1 Hz, 1
H), 7,97 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,77 (br. s., 1 H),
10,88 (br. s., 1 H).

Hop chéit 301: 5-bromo-N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo- -
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

E
F 0\\3 ,H%F(F j
N// 0 /N Br o

Hén hep chta etyl 5-bromo-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (174mg, 0,409mmol), lithi hydroxit (29,4mg,
1,23mmol), THF (20mL) va nudc (43 duoc chung cét, 20mL) duge khudy qua dém.
LiOH bd sung dugc thém vao (3 duong lugng) va hdn hop phan ting nay dudc khudy
trong 4 gid. Hon hop phan mg nay dugc cd, phén cin thu duqé dugc hoa tan trong
nuée (50mL) va dung dich ndy duoc trung hoa bing HCI (1M trong H>0). Chét bot
mau tréng tao thanh duogc loc ra va dugc lam khd trong chén khong ¢ 50°C, thu dugc

axit 5-bromo-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-

-234-



23454

carboxylic (111mg). Phuong phap D: thoi gian lvu: 1,05 phat; m/z: 397,0 (M-H); khbi
lugng chinh xac: 397,9. Axit 5-bromo-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyljpyrol-2-carboxylic ~ (106,9mg, 0,269r_'nm01),' HATU  (127,9mg,
0;336mm01) va 5-amino-2-flo-benzonitril (73,3mg, 0,538mmol) dugc hoa tan trong
DMF (1mL), Et:N (0,112mL, 0,808mmol) dwgc thém vao va hdn hop phan Ung niy
duogc khudy qua ngay cudi tudn & 55°C. Dung dich ha‘ly dugc thyc hién ky thuét s‘éc ky
cot silicagel, st dung gradien tir 10 d&&n 100% EtOAc trong heptan. Céc phan doan san
phém dugc cd. Phén cin dugc hoa tan trong metanol (2mL). Nude duge thém vao dén
khi si_r két tinh bt diu. Chat bot mau tréng dugc loc ra va dugc lam kho qua dém trong
chan khong & 50°C, thu dugc hop chét 301 (54mg). Phuong phép D: thoi gian luu:
1,99 phat; m/z: 515,2 (M-H)3; khéi luong chinh x4c: 516,0. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,22 (d, J=7,0 Hz, 3 H), 3,80 (s, 3 H), 3,95 - 4,07 (m, 1 H), 7,55 (4,
J=9,1 Hz, 1 H), 7,95 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), §,17 (dd, J=5,7, 2,6 Hz, 1 H), 8,91
(d, J=8,8 Hz, 1 H), 10,55 (s, 1 H).

Hop chét 302: 3-clo-N-(3-xyano-4-flo-phenyl)-5-xyclopropyl-1-metyl-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

| cl o) F .
FE o H 7
F N\S x N
¥\ H- A
AN

Hop chit 300 (130mg, 0,24mmol) va kali xyclopropyltrifloborat (54,3mg,
0,37mmol) duge hoa tan trong dimetoxyetan (1,5mL) va nude cit (0,4mL). H3n hop
ndy duoc loai khi bing N trong 5 phut. Cs,CO;3 (239mg, 0,73mmol) dugc thém vao
va‘1_h5n hop nay dugc loai khi bang N». Tetrakis(triphenylphosphin)paladi(0) (28,3mg,
0,024mmol) duogc thém vio va hdn hop ndy dugc loai khi b%lng Na. Lo dugc day nép
va hdn hop nay duogc 1am néng & 90°C trong 30 phut bing cach chiéu xa vi séng, tiép
theo & 120°C trong 30 phut bang cach chiéu xa vi séng va & 140°C trdng 10 vi s6ng
trong 30 phut bing cach chiéu xa vi séng. Hén hop nay duwgc 1am ngudi va EtOAc
dugc thém vao. Lép hitu co dugc tach ra. Lép nude duge axit hoa bang HC1 (1M) va
duoc chiét bing etyl axetat (SmL). Cac 16p hitu co gdp lai dwoc 1am kho (MgSOs),
duoc loc va dugc cd trong chan khong. San phidm duogc tinh ché b?mg k¥ thuéat sic ky

cdt silicagel, st dung gradien rira giai heptan-EtOAc 100-0 -> 0-50 va duogc tinh ché
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tiép bing k§ thuat HPLC diéu ché (pha tinh: RP XBridge Prep C18 OBD-10pum, 30 x
150mm, pha dong: 0,25% NH4HCO; trong nuéc, CH3;CN), thu dugc hop chét 302
(10mg). Phuong phép B: thoi gian Ivu: 1,10 phat; m/z: 491,0 (M-H); khéi lugng
chinh xéc: 492,1. 'H NMR (400 MHz, DMSO-ds) 3 ppm 0,73 - 0,91 (m, 2 H), 1,03-
1,15 (m, 2 H), 1,22 (d, J=6,8 Hz, 3 H), 1,72-1,83 (m, 1 H), 3,74 (s, 3 H), 3,93 - 4,09
(m, 1 H), 7,56 (t, J=9,1 Hz, 1 H), 7,97 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,19 (dd, J=5,8, -
2,8 Hz, 1 H), 8,29 (br. s., 1 H), 10,73 (br. s., 1 H). |

Horp chit 303: N-(3-xyano-4-flo-phenyl)-3-isopropyl-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit |

Metyl  3-bromo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoy!]pyrol-2-
carboxylat (500mg, 1,27mmol) va Kali isopropenyltrifloborat (291mg, 1,9mmol) dugc
nap vao lo dung trong 16 vi séng. Toluen (6,5mL) va nuGe cit (0,65mL) dugc thém
vao va hdén hop nay dugc suc N trong 5 phut. Pd(OAc); (57,1mg, 0,254mmol) va
butyldi-l—adamantylphosphin (137mg, 0,382mmol) dugc thém vao trong mdi trudng
khi N, va sau d6 Cs,COs (1243mg, 3,82mmol) duge thém vao. Lo duge day nép va
hén hop nay duge 1am néng & 110°C trong 16 gid. Hon hop nay dugc 1am ngudi va
Me-THF du:c,ic thém vao. Lép hitu co dugce tach ra, dugc lam kho (MgSO4)_, duoc loc
va dugc ¢b trong chan khéng. Phin cin dugc tinh ch? bing ky thut séc ky cot
silicagel, st dung gradien rira gidi heptan-EtOAc 100-0 dén 70-30. Céc phan doan san
phidm dugc thu lai va dwgc cd trong chan khong, thu duge metyl 3-isopropenyl-1-
metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (350mg) dudi
dang chit ban rin. Metyl 3-isopropenyl-1-metyl-4-[[(_1R)-2,2,2-triﬂo-l-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (350mg, 0,988mmol) dugc hoa tan trong THF
(50mL), Pd/C (10%) (158mg) dugc thém vao trong moi trudng khi N va hén hop
phan tmg nay dugc khudy trong méi trudng khi Ha dén khi 1 dwong lugng H, dugc
hip thy. Chét xic tac dugc loai bo bing cach loc qua dicalit trong méi trudng khi nito,
va dung mdi dugc loai bo trong chan khong, thu dugc san phém thod metyl 3-isopropyl-

1 -metyl;4-[[( 1R)-2,2,2-triflo-1-metyl-etyl] sulfamoyl]pyrol-2-carbbxylat (352mg).
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Metyl 3-isopropyl-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-
carboxylat (175mg, 0,491mmol) va 5-amino-2-flobenzonitril (89,61mg, 0,638mmol)
da dugc hoa tan trong THF (3,9mL) dugc lam kho trén chat da sang qua riy phan tir.
Lithi bis(trimetylsilyl)amit (IM trong THF, 1,5mL, 1,5mmol) dugc thém theo timg
- giot vao va hdn hop phan tmg duge khudy 1 gio & nhiét d6 trong phong. Hon hop nay
dugce lam dtrng bing dung dich NH4Cl bdo hoa. Lép hitu co duge tach ra, duge 1am -
khd (MgSOs), duoc loc va dugc cb trong chin khong. San phim nay dugc tinh ché
bing k§ thuét sic ky cot silicagel, stt dung gradien rira giai heptan-EtOAc 100-0 dén
50-50 va dugce tinh ché tiép bang k¥ thuat HPLC diéu ché (pha tinh: RP XBridge Prep
C18 OBD-10um, 30 x 150mm, pha ddng: 0,25% NH4sHCO3 trong nudc, CH3CN). Céc
phéan doan san phém duoc thu lai va dugc c6 trong chén khong. Phan cén duogc hoa tan
trong MeOH va duoc cb trong chan khong 14n nita, thu dwgc hop chit 303 (77mg)
du6i dang chét rin mau vang nhat. Phuong phép B: thoi gian luu: 1,06 phat; m/z:
459,1 (M-H); khéi luong chinh xac: 460,1. '"H NMR (400 MHz, DMSO-ds) § ppm
1,16 (d, J=6,8 Hz, 3 H) 1,18-1,30 (m, 6 H) 3,32 - 3,41 (m, 1 H) 3,64 (s, 3 H) 3,75 -
3,90 (m, 1 H) 7,39 (s, 1 H) 7,56 (t, J=9,1 Hz, 1 H) 7,90 - 8,AO2 (m, l-H) 8,12 - 8,25 (m,
2 H) 10,81 (s, 1 H).

Hop chit 304: N-(3-xyano-4-flo-phenyl)-5-xyclopropyl-3-flo-1-metyl-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Nito dugc suc qua hdn hgp chita hop chéf 301 (44,4mg, 0,086mmol), kali
xyclop‘ropyltriﬂoboratb (38,3mg, 0,26mmol), Cs:CO3 (84mg, 0,26mmol) trong
dimetoxyetan ~ (2mL) | va nudc cét (0,2mL.) trong vong 5 phut.
Tetrakis(triphenylphosphin)paladi(0) (19,9mg, 0,0172mmol) dugc thém vao va hdn
hop phan Gng nay dugc lam néng ¢ 140°C trong vong 30 phut. Hdn hop phan tmg nay

duge cd. Phan cin duoc hoa tan trong EtOAc (10mL) va nuée (SmL). Lép hitu co

dugc 1am kho trén magie sulphat, duoc loc va dugc co. Phin cin dugc thyc hién k§

thuat sic ky cot silicagel, st dung gradien tir 10 dén 100% EtOAc trong heptan. Céc

phén doan san phim dugc cb va phin cin dugc hoa tan trong metanol (2mL). Nuéce
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duoc thém vao dén khi sy két tinh bét dAu. Chit bot mau tring dugc loc ra va dugc
lam kho trong chan khéng & 50°C, thu dwgc hop chit 204 (21mg). Phuong phép D:
thoi gian luu: 1,98 phut; m/z: 475,1 (M-H); khéi lugng chinh x4c: 476,1. 'H NMR
(400 MHz, DMSO-d¢) 6 ppm 0,82 - 0,91 (m, 2 H), 1,04 - 1,10 (m, 2 H), 1,23 (d,
J=7,0 Hz, 3 H), 1,71 - 1,81 (m, 1 H), 3,81 (s, 3 H), 3,90 - 4,03 (m, 1 H), 7,54 (t, J=9,1
Hz; 1 H), 7,95 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 8,47 (d,
J=8,4 Hz, 1 H), 10,37 (s, 1 H). K¥ thuat phén tich nhiét lugng quét vi sai: tir 30 dén
300°C & 10°C/phut: dinh cyc (pic) & 161,4°C.

Hop chét 305: 3-clo-N-(3-xyano-4-flo-phenyl)-1-xyclopropyl-4-[[(1R)-2,2,2-triflo-1- -
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Axit metyl 3-clo-1H-pyrol-2-carboxylat (2g, 12,53mmol), xyclopropylboronic
(2,153g, 25,07mmol), Na,COs (2,66g, 25,07mmol) trong dicloetan (50mL) dugc nap
vao binh (250mL). 2,2-bipyridin (1,98g, 12,53mmol) va ddng(I) axetat (2,3g,
12,53mmol) dugc thém vao va hdn hop ndy duge khudy manh trong khéngAkhi va
dugc 1am néng & 70°C trong 2 gid. Hén hop ndy dwoc 1am ngudi va duge rira bing
nudce/NH4OH. Lép hitu co duge tach ra, dugce 1am khd (MgS0s), duoc loc va dugce ¢d
trong chén khong. Phan cin duoc tinh ché bing k¥ thuét sic ky silicagel, st dung
gradieh rira giai heptan-EtOAc 100-0 -> 70-30. Cac phan doan sén phém dugc thu lai
va dugc co6 trong chan khong, thu dugc metyl 3-clo-1-xyclopfopyl-pyrol-2-carboxylat
(1,15g) duéi dang chit ddu mau vang. Axit closulfonic (0,46mL, 6,91mmol) di dugc
hoa tan trong diclometan (ImL) duwgc thém vao metyl 3-clo-1-xyclopropyl-pyrol-2-
carboxylat (1,15g, 5,76mmol) trong CH>Cl» (17,7mL, 275,9mmol) trong bé nuéc da
va dugc khqu 30 phat. Phan tng duoc khudy tiép & nhiét do trong phong trong 1 gid,
chét két ta duge loc ra dugce rira bang diisopropylete va dugce st 'dung ¢ dang nguyén
trang trong budc tiép theo (0,7g sau khi lam kho trong chan khong). Chét két tua
(0,7g) dugc thém vao SOCI (0,7g, 2,503mmol) va hdn hop nay duge khudy & 80°C
trong 30 phut. Hon hop ndy dugc 1am ngudi va duge khudy & nhiét d6 trong phong
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trong 16 gio' va duge co trong chan khong. Nuéc d4 dugc thém vao phin ciin va hdn
hop nay dugc chiét bing Me-THF. Lép hitu co dugce tach ra, duoc 1am kho (MgSOs),
duoc loc va duogc cb trong chan khong. Phan cin dugc tinh ché b%mg ky thuét sic ky
silicagel, sir dung gradien rira giai heptan-EtOAc 100-0 -> 70-30. Cac phan doan san |
phém dugc thu lai va dugc c6 trong chén khong, thu duge metyl 3-clo-4-closulfonyl-1-
xyclopropyl-pyrol-2-carboxylat (359mg) du6i dang chit diu, chit du nay hoa rén khi
dé yén. Metyl 3-clo-4-closulfonyl-1-xyclopropyl-pyrol-2-carboxylat (359mg,
1,20mmol) dix(jc hoa tan trong axetonitril néng (3mL), cht d4 sang qua rdy phan tir
(khoang 0,7g) dugc thém vao va hdn hop phan Gng ndy duge khuéy. (R)-1,1,1-triflo-2-
propylamin (204,2mg, 1,81mmol) dugc hoa tan trong axetonitril (2mL) trong binh
riéng biét, chit da sang qua rdy phén tr (khoang 0,7g) duoc thém vao. Huyén phi nay
duge thém vao hdn hgp phan tng, va sau d6 NaHCO; (303,5mg, 3,61mmol) dugc
thém vao. Binh nay dutqc. dong lai va dugc khudy qua dém & 80°C. HOn hop phén tng
dugc loc va céc chét rin dugc rira b%mg axetonitril (2 x 50mL). Cac phéan doan hitu co
duoc gdp lai va dugc c6 trong chan khong. Hon hop nay dugc cd va dugc tinh ché
bang ky thuat sic ky silicagel (pha rén, 40g), sir dung gradien rira giai heptan-EtOAc
100-0 -> 50-‘50. Céc phan doan san phﬁm dugce gop lai va duogc cd trong chén khong
dé thu duogc metyl 3-clo-1-xyclopropyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]pyrol-2-carboxylat (281rhg) duéi dang chét dau, chét dﬁﬁ nay héa rin
khi d@é yén.

Metyl 3-clo-1-xyclopropyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-
2-carboxylat (100mg, 0,267mmol) va 5-amino-2-flobenzonitril - (48,681 mg,
0,347mmol) dugc hoa tan trong THF (2,1mL, 25,8mmol). Lithi bis(trimetylsilyl)amit
(1M trong THF) (0,8mL, 1M, 0,8mmol) dugc thém theo timg giot vao & nhiét dd trong
phong. Hon hop nay duge khudy & nhiét d6 trong phong trong 1 gid. Hdn hop nay
duge lam dimg bang dung dich NH4ClI bdo hoa. Lép hitu co duge tach ra, duge 1am
kho (MgSOs), 'duqc loc va duge co trong chan khong. Budc tinh ché dliqc thyc hién
bing ky thuat HPLC didu ché (pha finh: RP XBridge Prep C18 OBD-10um, 30 x
150mm, pha ddng: 0,25% NH4sHCO; trong nudc, CH3CN). Cac phén doan san phim
duoc thu lai va dugc cd trong chan khong. Phin cin dugc hoa tan trong MeOH va
dugc ¢ trong chan khong 14n nita dé thu dugc hop chét 305 (80mg) dudi dang chét
rén mau tring. Phuong phap B: thoi gian lwu: 1,06 phat; m/z: 477,0 (M-H); khdi

-239-



23454

lzgng chinh x4c: 478,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,85 - 1,05 (m, 4 H),
1,17 (d, J=7,0 Hz, 3 H), 3,61 - 3,76 (m, 1 H), 3,93 - 4,12 (m, 1 H), 7,53 - 7,60 (m, 2
H), 7,95 - 6 8,01 (m, 1 H), 8,17 - 8,23 (m, 1 H), 8,49 (d, J=8,6 Hz, 1 H), 10,86 (s, 1 H).

Hop chit  306: 3-clo-N-(3-xyano-4-flo-phenyl)-1-metyl-4-[(3-metyloxetan-3-
yl)sulfamoyl]pyrol-2-carboxamit

RN /H
F NH N\ Z§
o N
& /

Hop chét 306 (179mg) dugc didu ché trong hai buée tir metyl 3-clo-4-
closulfonyl-1-metyl-pyrol-2-carboxylat theo céch twong ty nhu dugec md ta ddi véi
hop chét 269, st dung 3 duong lwong 3-metyl-3-oxetanamin thay cho 1,5 dwong lugng
isopropylamin trong budc thix nhét. Phuong phap B: fhb'i gian luu: 0,86 phut; m/z:
425,1 (M-H); khéi lugng chinh x4c: 426,1. 'H NMR (400 MHz, DMSO-ds) & ppm
1,53 (s, 3 H), 3,77 (s, 3 H), 4,15 (d, J=6,6 Hz, 2 H), 4,66 (d, J=5,9 Hz, 2 H), 7,55 (t,
J1=9,1 Hz, 1 H), 7,66 (s, 1 H), 7,78 - 8,76 (m, 1 H), 7,98 (ddd, J=9,2, 4,8, 2,9 Hz, 1 H),
8,19 (dd, J=5,8, 2,8 Hz, 1 H), 10,65 (br. s., 1 H).

Hop chat 307: 3-clo-N-(3-xyano-4-flo-phenyl)-4-(xyclopentylsulfamoyl)-1-metyl-
pyrol-2-carboxamit

o

cl O\\ N
F NH R \Q
(7

N
VA

Hop chit 307 (241mg) dugc diéu ché trong hai budc tir metyl 3-clo-4-
closulfonyl-1-metyl-pyrol-2-carboxylat theo cédch tuong ty nhu duqé rh(‘) té.dc“')i v6i
hop chit 269, st dung 3 duong lugng xyclopentylamin thay cho 1,5 duong luwong
isopropylamin trong buéc thir nhit. Phuong phap B: thoi gian lwu: 1,05 phut; m/z:
423,1 (M-H)"; khéi luong chinh x4c: 424,1. 'TH NMR (400 MHz, DMSO-ds) & ppm
1,34 - 1,51 (m, 4 H), 1,51 - 1,77 (m, 4 H), 3,41 - 3,52 (m, 1 H), 3,77 (s, 3 H), 7,52 -
7,59 (m, 2 H), 7,61 (br. s, 1 H), 7,91 - 8,07 (m, 1 H), 8,14 - 8,27 (m, 1 H), 10,65 (br. s.,
1 H). o
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Hop chat 308: 3-bromo-N-(4-flo-3-metyl-phenyl)-1-metyl-4-[[(1R)-2,2,2-triflo-1-
| metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 308 c6 thé dugc didu ché theo cach twong tw nhu dwgc mé ta ddi véi
hop chit 292, st dung 4-flo-3-metyl-anilin thay cho 5-amino-2-flobenzonitril. Phuong
phép B: thoi gian luu: 1,07 phat; m/z: 486,0 (M-H); khéi lugng chinh xéc: 487,0. H
NMR (400 MHz, DMSO-d¢) 6 ppm 1,20 (d, J=6,8 Hz, 3 H), 2,23 (d, J=1,8 Hz, 3 H),
3,75 (s, 3 H), 3,93 - 4,07 (m, 1 H), 7,13 (t, J=9,1 Hz, 1 H), 7,47 - 7,55 (m, 1 H), 7,59 -
7,65 (m, 1 H), 7,67 (s, 1 H), 8,39 (br. s., 1 H), 10,36 (s, 1 H).

Hop chit 309: N-(3-xyano-4-flo-phenyl)-3-flo-5-(metoxymetyl)-1-metyl-4-[[(1R)-
2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Nito duoc suc qua hdn hgp chira hop chét 301 (dugc diéu ché the6 cach tuong
ty nhu dugc md ta trong phan tdng hop 301, nhung trén quy md 16n hon, 100,1mg,
0,194mmol), kali triflo(metoxymetyl)borat (88,6mg, 0,58mmol), Cs,CO3; (189,9mg,
0,58mmol), DME (3mL, 29,0mmol), nuéc (d8 dugc chung cét, 0,25mL) trong vong 5
phit. Sau d6, tetrakis(triphenylphosphin)paladi(0) (44,9mg, 0,039mmol) dugc thém
vao va hdn hop phan tng nay dugc 1am néng & 140°C trong vong 30 phut bang cach
chiéu xa vi séng. Hon hop phan tng ndy duge lam nong tiép bing cach chiéu xa vi
song trong 60 phut & 160°C, va tiép theo hdn hop phan ng ndy dugc cb. Phin cin
duogc hoa tan trong EtOAc (50mL) va nude (S0mL). Lép hitu co duge lam kho trén
magie sulphat, dugc loc va dugc cd. Phin cin thu duge dugc tinh ché bang k§ thuat
shc ky cOt silicagel, st dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan
doan san phdm dugc c6 va duge tinh ché tiép bing k¥ thuat HPLC diéu ché (pha tinh:
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RP XBridge Prep C18 ODB- 5um, 30 x 250mm, pha ddng: 0,25% NH4HCOs3 trong
nu6e, CH3CN), thu duoc hop chit 309 (20mg) dudi dang chét bot mau tring sau khi
lam khd qua dém trong chin khong & 50°C. Phuong phap D: thoi gian luu: 1,91 phut;
m/z: 479,1 (M-H)’; khéi lugng chinh xdc: 480,1. Ky thudt phén tich nhiét lugng quét:
vi sai: tir 30 d&én 300°C & 10°C/phut: dinh cuc (pic) ¢ 180,7°C. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,16 (d, J=7,0 Hz, 3 H), 3,31 (s, 3 H), 3,77 (s, 3 H), 3,90 - 4,02 (m,
1 H), 4,64 - 4,73 (m, 2 H), 7,55 (t, J=9,1 Hz, 1 H), 7,9.6 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H),
8,18 (dd, J=5,7, 2,6 Hz, 1 H), 8,69 (d, J=8,4 Hz, 1 H), 10,54 (s, 1 H).

Hop chit 310: 5-xyano—N-(3-xyano-4-ﬂo-phenyl)—3-ﬂo-1-mety1-4-[[(1R)-2,2,2-triﬂ0-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

Hop chét 301 (dwgc diéu ché theo cach twong tu nhu dugc md ta trong phin
tbng hop 301, nhung trén quy md 16n hon, 185,6mg, 0,346mmol), ddng (I) xyanua
(93,04mg, 1,04mmol), DMF (2mL, 25,8mmol) dugc 1am néng 110 phat & 160°C bang
cach chiéu xa vi séng. Hon hop nay dugc pha lodng bang EtOAc (50mL), dugc ria
bﬁng amoniac, dugc 1am kho trén magie sulphat, dugc loc va duge cd. Phan cin duge
tinh ché bang k¥ thuat sic ky silicagel vé6i gradien EtOAc/heptan tir 10 dén 50%. Céc
phan doan san phidm dwgc cd. Phan cin dwgc hoa tan trong metanol (SmL) va san
phém két tinh lai sau khi thém nudc. Chét bot mau tre"mg duoc loc ra va duoc lam kho
qua dém tfong chan khong & 50°C, thu dugc hgp chét 310 (45mg). Phuong phép D |
thoi gian luu: 1,91 phit; m/z: 460,3 (M-H); khdi lugng chinh xéc: 461,1. K¥ thuat
phan tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phiit: dinh cuc (pic) &
211,4°C. 'TH NMR (400 MHz, DMSO-d¢) 8 ppm 1,24 (d, J=7,0 Hz, 3 H), 3,94 (s, 3 H),
4,04 - 4,15 (m, 1 H), 7,57 (t, J=9,1 Hz, 1 H), 7,93 - 7,99 (m, 1 H), 8,17 (dd, J=5,7, 2,6
Hz, 1 H), 9,32 (d, J=8,6 Hz, 1 H), 10,87 (s, 1 H).

Hop chit 311: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-metyl-
etyl]sulfamoyl]-5-vinyl-pyrol-2-carboxamit

-242-



Nito duoc suc qua hdn hop chira hgp chit 301 (dwgc didu ché theo cich twong
tu nhu dugc md ta trong phan tdng hop 301, nhung trén quy md 16n hon, 446mg,
0,87mmol), kali vinyltrifloborat (348,0mg, 2,60mmol), Cs2COs (846,5mg, 2,60mmol),
DME (7mL), nuéc (1mL) trong vong 5 phut. Tetrakis(triphenylphosphin)paladi(0)
(200,1mg, 0,17mmol) dugc thém vao va hdn hgp phan tmg nay dugc lam néng &
140°C trong vong 30 phut bang cach chiéu xa vi séng. Hdn hgp phan (g nay duoc
¢d. Phan cin thu duoc dugc hoa tan trong EtOAc (50mL) va nuée (25mL). Lép hitu
co dugce lam kho trén magie sulphat, dugc loc va dugc co. Phan can dugc thuc hién k¥
thuat séc ky cot silicagel, st dung gradien tir 10 d&&n 100% EtOAc trong heptan. Céc
phan doan san phém dugc cd va phén cdn thu dugc dugc hoa tan trong metanol
(10mL). Nudc dugc thém vao dén khi sy két tinh bit ddu. Chit bot mau tring duge loc
ra va dugc 1am kho trong chan khéng & 50°C, thu duoc hop chét 311 (297mg). Phuong
phép D: thoi gian lwu: 1,94 phat; m/z: 461,1 (M-H); khéi lugng chinh xac: 462,1. K§
thuét phén tich nhiét lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cuc (pic) &
195,8°C. 'TH NMR (400 MHz, DMSO-ds) 8 ppm 1,17 (d, J=6,8 Hz, 3 H), 3,77 (s, 3 H),
3,87 - 3,98 (m, 1 H), 5,78 - 5,82 (m, 1 H), 5,84 (s, 1 H), 6,80 - 6,91 (m, 1 H), 7,55 (t,
J=9,1 Hz, 1 H), 7,96 (ddd, J=9,2, 4,8, 2,6 Hz, 1 H), 8,19 (dd, J=5,7, 2,6 Hz, 1 H), 8,66
(d, 1=8,8 Hz, 1 H), 10,51 (s, 1 H). |

Hop «chat 312: N-(2,4-diﬂophenyl)-3-ﬂo-1-metyl-4-[[(1R)-2,2;2-triﬂo-l-metyl-
etyl]sulfamoyl]pyrol-2-carboxamit '
F
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Et:N (0,19mL, 1,35mmol) dugc thém vao axit 3-flo-1-metyl-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylic (146mg, 0,46mmol), HATU (218mg,
0,57mmol), 2,4-difloanilin (119,8mg, 0,92mmol) trong DMF (lmL, 12,92mmol) va
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dugce khudy & 65°C qua dém. Dung dich nay dugc nap tryc tiép 1én cot silicagel va
dugc tinh ché bang k¥ thuat séc ky cot, sit dung gradien tir 10 dén 100% EtOAc trong
heptan. Céc phéan doan san phim duogc ¢ va phan cin duge lam két tinh ra khoi
metanol (10mL) sau khi thém nudc. Céc tinh thé mau tring dugc loc ra va dugc lam
kho ¢ 50°C qua dém, thu dugc hop chét 312 (105mg). Phuong phap D: thoi gian luu:
1,88 phut; m/z: 428,0 (M-H)’; khdi lugng chinh x4c: 429,1. K¥ thuat phan tich nhiét
lugng quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyc (pic) & 179,4°C. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 1,18 (d, J=7,0 Hz, 3 H); 3,81 (s, 3 H)v, 3,91 -4,03 (m, 1
H), 7,07 - 7,14 (m, 1 H), 7,31 - 7,39 (m, 1 H), 7,54 (d, J=4,6 Hz, 1 H), 7,63 - 7,72 (m,
1 H), 8,59 (d, J=8,8 Hz, 1 H), 9,69 (s, 1 H).

Hop chit 313: N-(3-clo-5-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit |

‘ F ,
7%?)( 0 o
Pt F
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HATU (31,17g, 82,0mmol) va DIPEA (15,89g, 123,0mmol) dugc thém vao
dung dich chura axit 3-clo-2-flo-5-nitro-benzoic (9g, 40,99mmol) trong DMF (150mL).
Phén Gng dugc khudy & nhiét d6 trong phong trong 10 phit. NH4ClI (3,29g, 61,5mmol)
dugc thém vao va hdn hop nay dugc khudy qua dém. Nude dugc thém vao va hén hop

‘ndy duoc chidt bing etyl axetat. Lép hitu co duge thu lai, dugc rira bang nuéc mubi,
duoc 1am kho va duge 1am bay hoi. San phim thé dugce tinh ché bing k¥ thuat sic ky
cOt trén silicagel (ete dau md/etyl axetat=1/1), thu dugc 3-clo-2-flo-5-nitro-benzamit
(3g). POCI3 dugc thém (6,86g, 44,74mmol) theo ting giot vao dung dich chira 3-clo-
2-flo-5-nitro-benzamit (3g) trong CH3CN (50mL). Hon hop ndy dugc khudy & 80°C
qua dém. HOn hop nay dugc 1am bay hoi va dung dich NaHCOs dugc thém vao dé
didu chinh d6 pH dén 7-8. CH:Cl, dugc thém vao va 16p hitu co dugce thu lai, duge
lam kho va duge lam bay hoi, thu duge 3-clo-2-flo-5-nitro-benzonitril (1,6g). Hon hop
chita 3-clo-2-flo-5-nitro-benzonitril (1,5g, 7,48mmol) trong etyl axetat (40mL) dugc
hydro hoéa & :nhiét do6 trong phong vdi Pd/C (0,3g) lam chét xuc tac. Sau khi ‘hép'thli

Ha, chét xtc tac dugc loc ra va dich loc duge lam bay hoi. Hop chét thd duoc tinh ché
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 bang ky thudt sic ky léng hiéu ning cao (cOt: ADIKMA Diamonsil (2) Cis,
150*25*5um, Ivu lwong: 35mL/phut, pha dong A: nudc da dugce tihh ché (chtra 0,5%
HCI), pha dong B: CH3CN, gradien: 53-83% (%B). Dung dich NaHCO; dugc thém
vao dé didu chinh d¢ pH dén 8. Phan doan mong mudn duoc thu lai va dung méi duoce

cd trong chén khong, thu dugc 5-amino-3-clo-2-flo-benzonitril (253mg).

Hop chét 313 (118mg) duoc diéu ché theo cach trong tu nhu dugc mo ta db6i
Vo1 hcjp chit 312, st dung 5-amino-3-clo-2-flo-benzonitril thay cho 2,4-difloanilin.
Phuong phap D: thdi gian Iuu: 2,01 phit; m/z: 469,0 (M-H)'; khéi luong chinh xéc:
470,0. K3 thuat phan tich nhiét luong quét vi sai: tir 30 dén 300°C & 10°C/phat: dinh
cuc (pic) & 205,4°C. 'H NMR (400 MHz, DMSO-d¢) 8 ppm 1,18 (d, J=7,0 Hz, 3 H),
3,81 (s, 3 H), 3,92 - 4,04 (m, 1 H), 7,58 (d, J=4,4 Hz, 1 H), 8,08 (dd, J=5,1, 2,6 Hz, 1
H), 8,21 (dd, J=6,7, 2,5 Hz, 1 H), 8,64 (d, J=8,4 Hz, 1 H), 10,40 (s, 1 H).

Hop chéit 314: 5-clo-N-(3-xyano-2,4-diflo-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-triflo-
1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

| F oo 0 \F
F NH g |
N// F o /N Cl

NCS (20,0mg, 0,15mmol) dugc thém vao hgp chét 181 (dwgc téng hop theo
céch tuong tu nhu dwge mé ta ddi v6i hop chét 181, nhung trén quy md 16n hon,
.68mg, 0,15mmol), axetonitril (ImL, 19,15mmol) DMF (ImL) va dugc khudy qua
ngdy cudi tudn. NCS bd sung (0,75 dwong lugng) dugc thém vao va hdn hop phéan ting
nay duogc khudy qua dém. Hdn hop phan ting nay dwgc nap truc tiép 1én cot silicagel
va dugc tinh ché bing cach sir dung gradien tir 10 dén 100% EtOAc trong heptan. Céc
phéan doan san phdm dugc c6. Phin can thu dugc dugce hoa tan trong metanol (SmL) va
san phém két tinh lai sau khi thém nudc. Chat bt mau tring duge loc ra va duogc 1am
khé qua dém trong chan khéng & 50°C, thu dugc hop chit 314 (9,6mg). Phuong phép
B: thoi gian lvu: 1,05 phut; m/z: 486,9 (M-H); khéi lugng chinh xac: 488,0.

'H NMR (400 MHz, DMSO-ds) & ppm 1,22 (d, J=7,0 Hz, 3 H), 3,80 (s, 3 H),
3,95-4,15 (m, 1 H), 7,47 (td, J=9,0, 1,4 Hz, 1 H), 8,03 (td, J=8,9, 6,2 Hz, 1 H), 8,96 (d,
J7=8,8 Hz, 1 H), 10,22 (s, 1 H).
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Hop chdt 315: 5-bromo-N-(3-xyano-2,4-diflo-phenyl)-3-flo-1-metyl-4-[[(1R)-2,2,2-
triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxamit

F
N// o /N

Hop chéit 181 (dugc tdng hop theo cach twong tw nhu dugc md ta dbi véi hop
chit 181, nhung trén quy md 16n hon, 221mg, 0,486mmol) va NBS (129,9mg,
0,73mmol) dugc hoa tan trong DMF (1,5mL) va axetonitril (1,5mL) va dugc khudy
qua dém. NBS b sung (50mg) dwgc thém vao va hdn hop nay duoc khudy trong 30
phiat. Hén hop phan tmg nay duge thyc hién truc tiép k¥ thuét sic ky cot trén hé théng
séc ky cot silicagel, str dung gradien tir 10 dén 100% EtOAc trong heptan. Céc phin
doan san phérn duoc co. Phan can duge lam két tinh ra khoi metanol (10mL) sau khi
thém nudc. Céc tinh thé mau tring duge loc ra va dliqc 1am khé qua dém trong chin
khéng & 50°C, thu dugce hgp chét 315 (125mg). Phuong phap D: thdi gian luu: 1,93
phut; m/z: 533,0 (M-H)’; khéi lugng chinh xac: 534,0. K§ thuét phan tich nhiét lugng
quét vi sai: tir 30 dén 300°C & 10°C/phut: dinh cyuc (pic) & 197,6°C. 'H NMR (360
MHz, DMSO-d¢) 8 ppm 1,22 (d, J=7,0 Hz, 3 H), 3,81 (s, 3 H), 3,95 - 4,08 (m, 1 H),
7,48 (s, 1 H), 7,98 - 8,07 (m, 1 H), 8,95 (d, J=8,8 Hz, 1 H), 10,28 (s; 1 H).

Hop chit 316: 3-xyano-N-(3-xyano-4-flo-phenyl)-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxamit

’\{\ o H*‘F><F .
g > % Y% R
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Etyl 3-flo-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl|sulfamoyl]pyrol-2-
carboxylat (211mg, 0,59mmol), kali xyanua (190,9mg, 2,93mmol), DMA (5mL,
54,0mmol), 18-crown-6 (156,6mg, 0,59mmol) dugc lam néng & 165°C trong vong 6
gi® va dugc 1am nong qua dém ¢ 150°C. Hdn hop phan tng nay dugc cd. Phén cin thu
dugc duge hoa tan trong nudc/EtOAc (10/20mL). Lép hitu co duge lam khd trén
magie sulphat, dugc loc va duoc co. Phin c3n thu duogc duge tinh ché bang k¥ thuat
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sic ky cot silicagel, st dung gradien tir 10 dén 100% EtOAc trong heptan. Cac phan
doan san phim dugc co, thu duge etyl 3-xyano-1,5-dimetyl-4-[[(1R)-2,2,2-triflo-1-
metyl-etyl]sulfamoyl]pyrol-2-carboxylat (27mg) duéi dang chit diu trong subt, chét
dau nay duoc sit dung & dang nguyén trang. Phuong phép D: thoi gian lvu: 1,74 pht;
m/z: 366,0 (M-H); khéi luwong chinh xdc: 367,1. Lithi bis(trimetylsilyl)amit trong
toluen (0,296mL, 1M, 0,296mmol) dugc thém vao hén hop chtra etyl 3-xyano-1,5-
dimetyl-4-[[(1R)-2,2,2-triflo-1-metyl-etyl]sulfamoyl]pyrol-2-carboxylat (27mg,
0,07mmol) va 5-amino-2-flo-benzonitril (13,1mg, 0,10mmol) trong THF (2mL) va -
dugc khudy qua dém. Han hop phan tng nay dugc lam dimg bing dung dich NH4Cl
(5mL) va dugc pha loing bang nuéc mudi (SmL), sau d6 duge chiét bing EtOAc
(20mL). Lép hitu co duge 1am khé trén magie sulphat, duge loc va duge c6. Phén cin
duge hoa tan trong DMF (1mL) va duge tinh ché bang k§ thuat séc ky cot silicagel, st
dung gradien tir 10 dén 100% EtOAc trong heptan. Céc phan doan san phdm dwgc cd
va phin cin duoc hoa tan trong metanol (2mL). Nudc dugc thém vao dén khi sy két
tinh bt ddu. Céc tinh thé dugc loc ra va dugc l1am khé trong chan khong 6 50°C, thu
dugc hop chit 316 (8mg). Phuong phap D: thoi gian luu: 1,78 phat; m/z: 456,1 (M-H)
: khéi lugng chinh xéc: 457,1. '"H NMR (360 MHz, DMSO-ds) 8 ppm 1,20 (d, J=6,8
Hz, 3 H), CH3 overlapping DMSO signal, 3,72 (s, 3 H), 3,93 - 4,05 (m, 1 H), 7,59 (t,
J=9,1 Hz, 1 H), 7,94 (ddd, J=9,1, 4,8, 2,8 Hz, 1 H), 8,20 (dd, J=5,7, 2,6 Hz, 1 H), 8,75
(d, J=9,0 Hz, 1 H), 11,16 (s, 1 H).

Hop chét 317: N-(3-xyano-4-flo-phenyl)-4-[[(1R)-2,2-diflo-1-metyl-
propyl]sulfamoyl]-3-flo-1-metyl-pyrol-2-carboxamit

Etyl 4-cibsulfonyl-3-ﬂo-1-metylépyrol-2-carboxylat (725mg, 2,54mm6_l), (2R)7
3,3-diflobutan-2-amin hydroclorua (415,7mg), NaHCOs; (853mg, 10,2mmol), -
~ axetonitril (10mL) va chit da sang qua rdy phan tir 4A (3000mg) dwgc 1am néng &
80°C trong 18 gid trong bng 4p suit. Hén hop phan ting nay dugc loc va cac chét rin
trén mang loc dugce rira bang axetonitril (2 x 10mL). Dich lgc duge co. Phén cin (1g)

duoc thuc hién k§ thuat sic ky cot silicagel, sit dung gradien tir 0 dén 100% EtOAc
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trong heptan. Cac phén doan san phadm dugc cb trong chan khong & 50°C, thu dugc
etyl  4-[[(1R)-2,2-diflo-1-metyl-propyl]sulfamoyl]-3-flo-1-metyl-pyrol-2-carboxylat
(882mg) duéi dang chit bot mau tring. Etyl 4-[[(1R)-2,2-diflo-1-metyl-
propyl]sulfamoyl]-3-flo-1-metyl-pyrol-2-carboxylat (150mg, 0,42mmol) va 5-amino-
2-flobenzonitril (75,9mg, 0,54mmol) dugc hoa tan trong THF (5SmL). Lithi
bis(trimetylsilyl)amit (1,67mL, 1M, 1,67mmol) dugc thém theo ting giot vao va hdn
hgp phan ﬁﬁg nay dugc khudy & nhiét do trong phong trong 30 phut. Hén hop phan
ung ndy dugc lam diung bang NH4Cl bio hoa (trong nuéc, SmL). Lép hiru co duge
1oai bo va 16p nudce dugce chiét Bﬁng CHCl, (2 x SmL). Céc 16p hitu co g0p lai duoc
1am bay hoi dén khi kho va phan cin dugc tinh ché biang k¥ thuat séc ky silicagel (etyl
axetat trong heptan 0 dén 100% va 1an nita bing etyl axetat trong heptan 0 dén 60%).
Céc phan doan mong muén duoc 1am bay hoi dén khi kho, phin cin thu dugc duge
hoa tan‘trong isopropanol dang hdi lvu (7mL) va dugc khudy 4m dé thu duogc huyén
phii. Céc chét rin mau tring duge loc va dugc rira bing isopropanol (ImL) dé thu
duge hop chét 317 (115mg) dudi dang chit bot mau trang nhat. 'H NMR (400 MHz,
DMSO-ds) 8 ppm 1,07 (d, J=6,8 Hz, 3 H), 1,58 (t, J=19,1 Hz, 3 H), 3,45 - 3,61 (m, 1
H), 3,81 (s, 3 H), 7,48 - 7,54 (m, 1 H), 7,54 (t, J=9,2 Hz, 1 H), 7,96 (ddd, 1=9,2, 4.9, ‘
2,6 Hz, 1 H), 8,04 - 8,37 (m, 1 H), 8,17 (dd, J=5,7, 2,6 Hz, 1 H), 10,32 (br. s., 1 H).
Phuong phap B: thoi gian luu: 0,98 phut; m/z: 431,1 (M-H); khéi luwong chinh xéc:
432,1.

Hop chit 318: N-(3-xyano-4-flo-phenyl)-4-[[(1S)-2,2-diflo-1-metyl-
propyljsulfamoyl]-3-flo-1-metyl-pyrol-2-carboxamit '

F

F 0
FFHO\\S \ /©/\
s/ N NV
%L(o// \_ 4 " SN

Hop chét 318 (111mg) duoc didu ché theo cach twong ty nhu duge md ta dbi
v6i hop chit 317, st dung (25)-3,3-diflobutan-2-amin hydroclorua thay cho (2R)-3,3-
diflobutan-2-amin hydroclorua. Phuong phép B: thoi gian luu: 0,98 phut; m/z: 431,1
(M-H); khéi lugng chinh xac: 432,1.

TH NMR (400 MHz, DMSO-ds) 6 ppm 1',07 (d, J=6,8 Hz, 3 H); 1,58 (t, J=19,1
Hz, 3 H), 3,48 - 3,61 (m, 1 H), 3,82 (s, 3 H), 7,52 (d, J=4,6 Hz, 1 H), 7,54 (t, J=9,2 Hz,
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1 H), 7,96 (ddd, ‘J=9,2, 4,9,2,9 Hz, 1 H), 8,10 - 8,2'8 (m, 1 H), 8,17 (dd, J=5,8, 2,8 Hz,
1 H), 10,34 (br. s., 1 H). K§ thuat phan tich nhiét lwgng quét vi sai: tir 30 dén 300°C &
10°C/phat: dinh cyc (pic) ¢ 167,9°C.

Hop chit 319: N-(3-xyano-4-flo-phenyl)-3-flo-1-metyl-4-[[1-
(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-carboxamit

o |
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H5n hcjp etyl 4-closulfonyl-3-ﬂo-1-metyl-pyrol-_2-ca1'boxylét (640mg, |
2,20mmol), 1-(triflometyl)xyclobutan-1-amin (1710mg, 12,29mmol), NaHCOs
(553mg, 6,58mmol), axetonitril (12,8mL, 245, 1mmol) va chét da sing qua riy phan tir
4A (250mg) dugc khudy va duge dun hdi luu tdng cong trong 5 ngay (sau 2 ngay, 4
duong luong 1-(triflometyl)xyclobutan-1-amin nita dugc thém vao). Hén hgp phan
g ndy dugc loc khi van con néng. Dich loc duorc ¢b va phén cin thu dugc duge tinh
ché bang k¥ thuat sic ky cot silicagel, st dung gradien tir 10 dén 100% EtOAc trong
heptan. Céc phan doan san phdm dugc co trong chan khong & 50°C, thu dugc etyl 3-
flo-1-metyl-4-[[ 1-(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-carboxylat (631mg) dudi
dang céc tinh thé mau trdng. Phuong phap D: thdi gian lvu: 1,90 phut; m/z: 37 1,3 (M-
H); khdi lugng chinh xac: 372,1. Dung dich chira etyl 3-flo-1-metyl-4-[[1-
(triflometyl)xyclobutyl]sulfamoyl|pyrol-2-carboxylat (624mg, 1,68mmol), LiOH
(120,4mg, 5,03mmol) trong THF (10mL) va nuéc (dd dugc chung cht, 10mL) duoc
khudy qua dém. HC1 (1M trong H;0) (5,03mL, 1M, 5,03mmol) dugc thém vio va
THF duoc chung cét ra. Chéit két tia mau tréng duogc loc ra va duoc 1am kho qua dém
trong chan khong & 50°C, thu duwoc axit 3-flo-1-metyl-4-[[1-
(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-carboxylic (412mg). Phuong phap D: thoi
gian luu: 1,04 phuat; m/z: 343,0 (M-H); khdi lwong chinh xac: 344,0. '"H NMR (400
MHz, DMSO-ds) & ppm 1,82 (quin, J=8,1 Hz, 2 H), 2,26 - 2,35 (m, 2 H), 2,39 - 2,48
(m, 2 H), 3,82 (s, 3 H), 7,53 (d, J=4,8 Hz, 1 H), 8,67 (s, 1 H), 13,12 (br. s., 1 H). Et;N
(0,23mL, 1,62mmol) dugc thém vdo hdn hop chita axit 3-flo-1-metyl-4-[[1-
(triflometyl)xyclobutyl]sulfamoyl]pyrol-2-carboxylic (186mg, 0,54mmol), HATU
(257.mg, 0,676mmol) va S-amino-2-flo-benzonitril (147,323mg, 1,082mmol) trong
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DMF (2mL) va hén hop nay duge khudy 4 gio & 65°C. Hn hop phéan tng nay dugc
~ tinh ché truc tiép bang ky thuat sic ky cot silicagel, st dung gradien tir 10 dén 100%
EtOAc trong heptan. Cac phin doan san phidm dugc ¢ trong chan khéng, thu duoc
chét rin mau tring, chét rin nay dugc 1am kho qua dém trong chan khéng & 50°C.
Chét bot nay dugc hoa tan trong metanol 4m (25mL) va nuée dugc thém vao dén khi
su két tinh bét déu. Céc tinh thé mau tring duoc loc ra va dugc 1am khé trong chén
khong & 50°C qua dém, thu dugc hop chit 319 (157mg). Phuong phép D: thoi gian
lru: 1,96 phut; m/z: 461,3 (M-H)'; khdi lwong chinh x4c: 462,1. 'H NMR (400 MHz,
DMSO-ds) & ppm 1,78 - 1,91 (m, 2 H), 2,28 - 2,37 (m, 2 H), 2,41 - 2,48 (m, 2 H), 3,82
(s, 3 H), 7,50 - 7,58 (m, 2 H), 7,97 (ddd, J=9,2, 4,9, 2,6 Hz, 1 H), 8,17 (dd, J=5,8, 2,8
Hz, 1 H), 8,71 (s, 1 H), 10,36 (s, 1 H).

Céc vi dy sinh hoc — Hoat tinh khang HBV ctia cc hop chét ¢ céng thie (ID)

Hoat tinh khang HBV dugc do bing cach sir dung dong té bao da dugc chuyén
nhi®m 6n dinh, 12 HepG2.2.15. Dong té bao nay duoc mo ta 1a tiét ra luong hat virion
HBV cao tuono d6i on dinh, dugc chimg minh 13 gay ra ca su lay nhiém va bénh cip

va man tmh & tinh tinh.

Trong thir nghiém khéng virut ndy, céc t& bao dugc Xt ly hai 1An trong ba ngay
bang hop chét da duge pha lodng theo diy trong cic dia loai 96 16 véi hai 1an 13ip lai.
Sau 6 ngdy xtr 1y, hoat tinh khang virut dugc xac dinh bing cach dinh lrong ADN cta
HBV da duoc tinh ché tir cac virion duoc tiét ra bang cach sir dung k§ thust PCR thoi

gian thyc va mau do va by doan moi dac hi¢u HBV.

Hoat tinh khang HBV con dugc do bang cach st dung dong té bao HepG2.117,
12 dong té bao 6n dinh san sinh HBV theo cach cam tmg, dong t€ bao nay sac chép
HBV khi khong ¢6 mit doxixyclin (hé tit Tet). Trong thir nghiém khang virut ndy, su
sao chép HBV dugc kich thich, sau d6 xu ly bang hop chit 'dﬁ dugc pha lodng theo
ddy trong céc dia loai 96 16 v6i hai 14n 13p lai. Sau 3 ngay xir ly, hoat tinh khéng virut
duge xac din_h'béng cach dinh lugng AND ciia HBV ndi bao bing cach sir dung k¥
thuét‘PCR thoi gian thuc va mau do va bd doan mdi dic hiéu HBV.

~Tinh gy doc té bao cuia cac hop chét dugc thir nghiém bing cach sir dung céc

té bao HepG2, dugc 1 trong 4 ngay trong diu kién c6 mit cua cac hop chét. Kha ning
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sbéng s6t clia cic té bao nay duge dénh gia bing cach sir dung thir nghiém Resazurin.

Céc két qua dugc thir nghiém trong bang 1.

Bang 1
Hop ‘H2epl(5}2 H(;1i(7}2 I;Iep(‘}Z Hop HepG2 HepG2 Hep(‘}2
chat |2 ngay chat 2.15 117 \ 4 ngay
ECso (uM) |ECso (uM]) CCso (uM) ECso (uM) |ECso (uM]) CCso (uM)

1 0,42 3,10 >25 38 0,05 0,02 >25
2 0,03 0,06 >25 39 0,05 0,04 >25
3 0,07 0,10 >25 40 0,20 0,12 . >25
4 0,10 0,06 >25 41 0,52 0,33 >25
5 0,03 0,02 >25 42 0,54 0,72 >25
6 0,02 0,02 >25 43 0,11 0,13 >25
7 0,12 0,10 >25 44 0,37 0,26 >25
8 0,02 0,02 >25 45 0,32 0,34 >25
9 0,01 0,03 >25 46 0,12 0,17 >25
10 0,11 0,08 >25 47 0,10 0,10 >25
11 0,03 0,02 >25 48 0,05 . 0,06 >25
12 0,12 0,06 >25 49 0,07 0,02 >25
13 0,46 0,14 >25 50 0,07 0,05 >25

13a 0,35 0,20 >25 51 >1 - >1 >25
13b 1,01 0,46 >25 52 0,26 0,33 >25
14 0,04 0,02 >25 53 0,26 0,18 >25
15 0,16 0,13 . >25 54 0,20 0,25 >25
16 0,06 0,03 >25 55 0,21 0,11 >25
17 0,03 0,02 >25 56 0,02 <0,02 >25
18 <0,02 0,03 >25 57 0,06 0,05 >25
19 0,06 0,08 >25 58 0,09 0,06 >25
20 0,07 0,06 >25 59 0,03 0,03 >25
21 0,22 0,84 >25 60 0,02 0,03 24,1
22 0,08 0,07 >25 61 >1 >25
23 0,02 0,13 >25 62 0,27 0,14 >25
24 0,20 0,30 >25 63 0,06 - 0,04 >25
25 0,34 0,23 >25 64 0,13 0,05 >25
26 0,14 0,26 >25 65 0,01 0,01 >25
27 0,04 0,06 >25 66 0,03 0,03 >25
28 0,10 0,14 >25 67 0,02 0,03 >25
29 0,15 0,21 >25 68 0,07 0,07 >25
30 0,45 0,33 >25 69 0,03 0,07 >25
31 0,13 0,39 >25 70 0,02 - 0,04 >25
32 0,18 0,34 >25 71 0,10 0,13 >25
33 0,03 0,04 >25 72 0,01 0,01 >25
34 0,03 <0,02 >25 73 0,10 14,1
35 0,03 0,02 >25 74 0,02 0,02 >25
36 0,08 0,04 >25 75 0,18 0,18 >25
37 0,73 0,38 >25 76 0,18 0,13 >25
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Hop HepG2 HepQG2 HepG2 Hop HepG2 HepG2 HepG2
chat 2.15 117 4 ngay chit 2.15 117 | 4ngay
ECso (uM) | ECso (uM) CCso (uM) ECso (uM) |ECso (uM) CCsp (uM)
77 0,07 0,18 >25 120 0,03 0,03 >25
78 0,02 0,03 >25 121 0,05 0,04 >25
79 0,53 0,46 >25 122 0,07 >1 13,1
80 0,04 0,09 >25 123 0,04 0,04 >25
81 0,01 0,05 >25 124 0,04 0,04 >25
82 0,17 0,49 >25 125 0,19 - 0,08 16,7
83 >1 1,35 >25 126 0,59 0,23 >25
84 0,46 0,61 >25 127 0,05 0,19 >25
85 0,03 0,05 >25 128 0,15 0,09 >25
86 0,37 0,35 >25 129 0,17 0,08 >25
87 0,96 >1 >25 130 0,09 0,15 >25
83 0,02 0,03 >25 131 0,01 0,01 >25
89 0,02 0,02 >25 132 0,08 0,07 >25
90 0,05 0,03 >25 133 0,04 0,08 >25
91 0,06 0,04 >25 134 0,18 0,13 >25
92 0,04 0,03 >25 135 0,02 0,26 >25
93 0,03 0,03 >25 136 0,06 0,06 >25
94 0,009 0,01 >25 137 0,03 0,04 16,5
95 0,13 0,06 >25 138 0,10 0,03 >25
96 0,01 0,03 23,7 139 0,05 0,03 >25
97 0,03 0,03 >25 140 0,10 0,06 >25
98 0,81 0,54 >25 141 0,04 0,15 >25
99 0,13 0,10 >25 142 0,15 0,42 >25
100 0,06 0,05 12,2 143 0,05 0,15 >25
101 0,03 0,03 >25 144 0,05 0,07 >25
102 0,06 0,06 >25 145 0,04 0,03 >25
103 0,05 0,02 >25 146 0,07 0,04 >25
104 0,02 0,02 >25 147 0,08 0,04 >25
105 0,03 0,02 >25 148 0,11 0,07 >25
106 0,01 0,01 >25 149 0,04 0,03 >25
107 0,01 0,01 >25 150 0,09 0,06 >25
108 0,01 >25 151 0,08 0,07 >25
109 0,24 0,10 >25 152 0,24 0,08 >25
110 0,02 0,03 >25 153 0,27 0,15 >25
111 0,007 0,007 >25 154 0,13 0,08 >25
112 0,06 0,09 >25 155 0,03 0,05 >25
113 0,03 0,02 >25 156 0,04 0,03 >25
114 0,10 0,05 >25 157 0,08 0,05 >25
115 0,30 0,11 >25 158 0,12 0,36 >25
116 0,03 0,02 >25 159 0,09 0,81 >25
117 0,007 0,01 >25 160 0,16 0,13 >25
118 0,05 0,02 >25 161 >1 0,91 >25
119 0,03 0,01 >25 162 |  >1 0,89 >25
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1 HepG2 | HepG2 | HepG2 Hop HepG2 | HepG2 | HepG2
c}:’;ﬁ 2.15 117 4 ngay chit 2.15 117 4 ngay
ECso (uM) | ECso (uM) CCso (uM) ECso (M) |ECso (uM) CCso (LM)

163 0,18 0,11 14,3 200b 0,09 0,10 >25
164 0,13 0,13 >25 201 0,07 0,02 >25
165a 0,15 0,04 9,3 202 0,03 0,02 >25
165b 0,12 0,02 4,8 203 0,38 0,47 >25
| 166 0,14 0,12 >25 204 0,65 0,62 >25
166a 0,14 0,10 17,9 205 0,08 0,03 13,0
166b 0,31 0,17 21,3 206 0,03 0,09 >25
167 0,12 0,31 >25 207 0,05 = 0,14 >25
168 0,12 0,32 >25 208 0,20 0,66 >25
169 0,12 0,07 11,2 209 0,09 0,09 >25
169a 0,14 0,05 16,1 210 0,05 0,05 >25
1169 0,04 0,03 17,1 211 0,04 0,04 - >25
170 | <0,005 | 0,005 >100 212 0,09 - | 0,04 >25
171 0,02 0,02 >25 213 C,21 0,31 >25
172 0,10 0,08 >25 214 0,06 0,02 >25
173 0,21 0,32 >25 215 0,02 0,010 >25
174 0,08 0,04 >25 216 0,18 0,46 >25
175 0,07 0,13 >25 217 | 0,005 0,005 >25
176 0,50 0,37 >25 218 0,009 0,007 >25
177 0,33 0,26 >25 219 0,01 10,009 >25
178 0,04 0,09 >25 220 0,10 0,04 >25
179 0,30 0,27 >25 221 0,007 0,006 >25
180 0,01 0,02 >25 222 0,004 0,009 >25
181 0,008 0,006 >25 223 0,12 0,09 >25
182 0,01 0,03 >25 224 0,22 0,26 >25
183 0,02 0,01 >25 225 0,07 0,07 _>25
184 0,008 0,006 >25 226 0,19 0,21 >25
185 0,006 0,005 >25 227 0,02 - 0,04 >25
186 0,008 0,005 >25 228a 0,03 0,03 >25
187 0,008 0,006 >25 228b 0,03 0,03 >25
188 0,04 0,03 >25 229 0,004 0,004 >25
189 0,007 0,007 11,3 230 0,008 0,03 >25
190 0,09 0,10 >25 231 0,04 0,03 >25
191 0,18 0,16 >25 232 0,02 0,02 >25
192 0,57 0,19 >25 233 0,09 0,16 >25
193 0,14 0,11 >25 234 0,02 0,03 >25
194 0,09 0,05 >25 235 0,01 0,01 >25
195 0,04 0,04 >25 236a 0,02 0,05 >25
196 0,10 0,08 >25 236b 0,06 0,05 >25
197 0,12 0,09 >25 237 0,08 0,10 >25
198 0,15 0,08 >25 238 0,10 0,11 >25
199 0,006 0,008 >25 239 0,02 0,01 >25
200a 0,10 0,05 >25 240 0,02 0,05 >25
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Horp HepG2 | HepG2 | HepG2 Hop HepG2 | HepG2 | HepG2
chat 2.15 117 4 ngay chat 2.15 117 4 ngay
ECso (uM) |ECso (uM]) CCso (uM) ECso (uM) | ECso (uM) CCso (M)

241 0,01 0,01 >25 281 | <0,004 0,007 >25
242 0,20 0,30 >25 282 | <0,005 0,005 >25
243 0,11 0,10 >25 283 0,02 0,03 >25
244 0,14 0,53 >25 284 0,009 >25
245 0,04 0,04 >25 285 0,007 >25
246 0,05 0,06 >25 286 0,005 21,9
247 0,03 0,03 >25 287 0,004 0,005 >25
248 0,03 0,07 >25 288 0,007 0,01 >25
249 0,07 0,18 1,7 289 0,04 0,05 >25
250 0,007 0,40 20,0 290 0,02 >25
251 0,01 0,06 >25 1 291 0,42 0,39 >25
252 0,05 0,08 >25 292 0,03 15,5
253 0,01 0,01 >25 293 0.02 0,05 >25
254 0,05 0,05 >25 294 0,04 0,10 >25
255 0,09 0,10 >25 295 0,02 0,03 >25
256 0,02 0,03 >25 296 0,10 0,23 >25
257 0,08 0,09 >25 297 0,04 0,09 22,6
258 | 0,03 0,02 >25 298 0,02 0,05 23,7
259 0,05 0,05 >25 299 ' 0,009 >25
260 0,07 0,09 >25 300 0,008 14,2
261 0,04 0,13 >25 301 0,007 >25
262 0,02 0,02 >25 302 0,03 >25
263 0,005 0,008 >25 303 >12,5 >25
264 0,09 0,13 >25 504 0,01 >25
265 0,01 0,03 >25 305 0,17 0,35 >25
266 | 0,02 0,03 >25 306 0,03 - 0,06 >25
267 0,006 0,009 >25 307 0,03 >25
268 0,005 0,006 >25 308 ‘ 0,01 >25
269 0,05 0,07 >25 309 0,53 0,32 >25
270 0,06 0,11 >25 310 0,07 0,16 >25
271 0,009 0,02 >25 311 0,06 >25
272 0,30 0,76 >25 312 0,06 >25
273 0,42 0,70 >25 313 0,02 0,05 >25
274 | 0,02 0,04 19,4 314 | 0,007 >25
275 0,60 0,70 >25 315 0,007 >25
276 0,01 0,01 >25 316 0,05 0,05 >25
277 0,03 0,04 >25 317 0,006 >25
278 0,006 0,01 >25 318 0,019 >25
279 | <0,004 | 0,005 >25 319 <0,004 >25
280 | 0,005 0,06 >25
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YEU CAUBAO HO

1. Hop chit c6 cong thirc (ID):

R2 RP
0 \’*/j
AN I B N z
/N‘|S|_<\ H R
- (ID)
R () X \R4

hodc chét ddng phén 1ap thé hoiic dang hd bién cta ching, trong do:

mdi X doc 14p 1a CR7;

R?, R® va R°® doc 1ap dugc chon tir nhom bao gém hydro, flo, brom, clo, -CHF, -CF-
metyl, -CH2F, -CF3, -OCF3, -CN, Ci-Csalkyl va Cs-Caxycloalkyl,

R¢1a hydro hogz flo;

R* 12 hydro, C1-Csalkyl hodc C3-Csxycloalkyl;

R’ 14 hydro;

R¢ duoc chon tir nhém bao gdm Cr-Csalkyl, Ci-Caalkyl-R® dugc thé tiy ¥ bing mot
hodc nhiéu flo, Ci-Caalkyl-R’ duoc thé tiy y bang mét hoic nhidu flo, va vong no
dang mot V‘(‘)ng hozc dang da vong c¢6 3 dén 7 canh tuy y chira mot 'hofac nhiu nguyén ”
ttr khéc loai, mdi nguyén tir khac loai nay doc 1ap dugc chon tir nhém bao gdm O, S va
N, vong no ¢ 3 dén 7 canh hogic C2-Csalkyl ndy dugc thé tity v bing mot hodc nhidu

phé‘m ttr thé, mdi ph'?ln tir thé nay ddc lap duogc chon tir nhém bao gém hydro, -OH, flo,
oxo, R?, R!% va C;-Csalkyl dugc thé tily y bang R,

R7 1 hydro, -CN, flo, clo, brom, -CHF», -CF;-metyl, -CHyF, -CF3, Ci-Csalkyl duoc thé
thy v bang metoxy, C2-Csalkenyl hodc C3-Caxycloalkyl;

R® 14 vong no c6 3 dén 7 canh tiy ¥ chira mot hodc nhiu nguyén ti khac loai, mdi
nguyén t& khéc loai ndy ddc 1ap duoc chon tir nhém bao gém O,SvaN, vong no c6 3
dén 7 canh nay duogc thé thy y bang mdt hodc nhiéu Ci-Csalkyl dugc thé tiy y bang
RIO;
R? 14 C1-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hogc -C(=0)-N(R!!),;
R 13 -CN, -OH, flo, -CHF, -CH>F hodc -CF3;
R!! 13 hydro ho#c Ci-Csalkyl;
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hodc mubi duge dung hoic solvat ctia chung, trong d6 hop chét nay khong phai 1a:

. 1 /O\ I /Q | ‘
o) 0] .
e ~ N cl HO o T A N o’CF3
N—S H N—S H
I\ N 1\ _N
o) N 0 N\

2. Hop chét theo didm 1, trong d6 hop chét ndy c6 cong thirc (IB):

hodc

. R2
Rb
6 0O
RO xﬁ/u\N \/
N5 H R® (IB)
R5 (@) XN

3. Hop chét theo diém bat ky trong sb cac diém néu trén, trong d6 R* 1a metyl.
| 4. Hop chét theo didm bét ky trong sb cac diém néu trén, trong d6 R® chira vong no c6
3 dén 7 canh tuy y chita mot oxy.
5. Hop chét theo diém bt ky trong s6 cac diém néu trén, trong d6 R® 13 vong no ¢6 4
hoic 5 canh chira mdt oxy, vong no cé 4 hodc 5 canh nay dugc thé tuy y bz"mg,
C1-Csalkyl dugc thé tiry y bang R1°,
6. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 RS chira Cs-
Cealkyl mach nhanh dugc thé tiy y bang mdt hogic nhiéu flo, hoic trong d6 R® chira
C;-Cexyeloalkyl trong d6 Cs-Csxycloalkyl ndy duge thé bang mot hodc nhiéu flo hogic
duogc thé bang Ci-Csalkyl dugce thé bang mdt hogc nhiéu flo, hoic trong d6 R® chira
C3-Cexycloalkyl dugc thé tiy ¥ bing mot hoic nhidu flo va/hoic dugc thé bang Ci-
Cualkyl duoc thé tily ¥ bing mét hogc nhiéu flo.
7. Hop chét theo diém 6, trong d6 RS 1a C3-Cealkyl mach nhanh dugc thé bing mot
hoac nhiéu flo.
8. Hop chét theo diém bat ky trong sb céc diém néu trén, trong d6 R’ 1a hydro hodc
flo. |
9. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 R® va R ddc 1ap
dux_jrc chon tir nhom bao gE‘)m hydro, flo, clo, CN va metyl.

10. Hop chét theo diém 1, trong d6 hop chét nay c6 cdng thie (IC):
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Ra
0 |/1R
6 (0]
RS, G xﬁ)\N 3
/N_?—&’ H R® (C)
R5 0 N\

hodc chit ddng phan l4p thé hodc dang hd bién ciia chiing, trong d6:

X 1a CR7;

R?, R® va R ddc 14p duge chon tir nhém bao gdm hydro, flo, brom, clo, -CHF,, -CF,-
metyl, -CHyF, -CF3, -OCF3, -CN, C1-Csalkyl va C;-Caxycloalkyl;

R* 1a hydro, C1-Csalkyl hodc C3-Csxycloalkyl;

- R’la hydro;

R dugc chon tir nhém bao gdbm Ca-Csalkyl, C1-Caalkyl-R® duge thé tily y bing mot
hodc nhiéu flo, Ci-Csalkyl-R® dugc thé tuy y bﬁng mot hodc nhiéu flo, va vong no
dang mdt vong hoic dang da vong c6 3 dén 7 canh tlly ¥ chtra mét hodc nhiéu nguyén
ttr khac loai, m5i nguyén tir khéc loai ndy doc 1dp dugc chon tir nhém bao gdm O, S va
N, vong no ¢ 3 dén 7 canh hodc C,-Csalkyl nay dugc thé tiry ¥ bing mot hodic nhidu
phén tir thé, mdi phin tir thé nay doc 14p duge chon tir nhém bao gbdm hydro, -OH, flo,
ox0, R%, R1? v C1-Csalkyl dugc thé tily y bang R10;

R’ 1a hydro, -CN, flo, clo, brom, -CHF,, -CFz-metyl, -CH,F, -CF3, C;i-Csalkyl hodc
C3-Caxycloalkyl;

R? 14 vong no c6 3 dén 7 canh tuy y chira mgt hodc nhiéu nguyén t&r khéc loai, mdi
nguyén tir khac loai ndy ddc 1ap dugc chon tir nhém bao gdm O, S va N, vong no ¢6 3
dén 7 canh nay dugc thé tlly ¥ bing mét hodc nhiéu Ci-Caalkyl duoc thé tiy ¥ béng
RO, '

R? 1a C1-Caalkyloxy, -SO2-metyl, -C(=0)-OR!! hogc -C(=0)-N(R!);

R191a -CN, -OH, flo, -CHF>, -CH>F hodc -CF3;

R!" 13 hydro hodc C;-Csalkyl;

hoac muéi duoc dung hoc solvat ciia ching, trong d6 hop chét nay khong phai 1a:
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0 .
A H\N—gfl)kﬁ o H\N_ﬁs? ~ o CFs
\< I\ N \< I\ M
0 N o AN
‘ hoidc

11. Hop chét theo diém 10, trong d6:
R*1a Ci1-Csalkyt;
R¢ dugc chon tir nthém bao gdm C-Cealkyl dugc thé tiry ¥ bing mot hoic nhiéu flo; va
R7 12 hydro, flo, clo hodc Ci-Csalkyl.
12.Hop cht theo didm 10 hozc 11, trong d6 R* 1a metyl, R® 1a Co-Csalkyl dugc thé
bing mdt hodc nhiéu flo, R7 14 hydro va R? RP va R®dc 1ap duge chon tir nhém bao
gbm hydro, flo, clo, metyl va -CN. | |
13.Hop chéit theo diém 1, trong d6 hop chét nay la:

F

F\/\\\‘\\ 0o N_F
=S A N AN
// \ N H

hodc mudi dugc dung hoic solvat ciia ching.
14.Hop chét theo diém 1, trong d6 hop chét nay la:

F

(R) .
F HN\é/ AN N
)| \ N H
AN

hodc mudi dugc dung hodc solvat ctia ching.

15. Hop chét theo diém 1, trong d6 hop chét nay 1a:
N L

hodc mubi duge dung hodc solvat clia chiing.

16. Hop chét theo diém 1, trong d6 h0‘p chét nay la:
X asariy
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hodc mudi dugc dung hoac solvat cia ching.

17. Hop chét theo diém 1, trong d6 hop chét nay la:

eatauey

hodac muoi dugc dung hoidc solvat ciia ching.

18. Hop chét theo diém 1, trong d6 hop chét nay la:

ﬂ,,@m

hodc mudi dugce dung hodc solvat ciia ching.

19.Hop chét theo diém 1, trong d6 hop chét nay la:

hodc mudi duoc dung hoic solvat ciia chl’mg.

20.Hop chét theo diém 1, trong d6 hop chét nay 1a:

cl
F o F
F*/-@./ 0
Pl /S N
I\ _J .
© N

hodc mudi dugc dung hodc solvat cia ching.

21.Hop chét theo diém 1, trong d6 hop chét nay la:

F
(0]
{ 9 X
HN\Q’ N H Cl
N\ _y§
0 AN

ho3c mudi dugc dung hodc solvat cua ching.

22.Hop chét theo diém 1, trong d6 hop chét nay la:
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oy I
0

F HN\Q\G/U\” Br
Ul )

hodc mudi dugce dung hodc solvat ctia chiing.

23.Hop chét theo diém 1, trong d6 hop chét nay 1a:
F

Kk p
F H N\S// HN F
g m
N\ (0] \\N

hodc mudi duge dung hodc solvat clia chung.

24.Hop chét theo diém 1, trong d6 hop chét nay la:
- F y o\\s/ﬁﬁ.
g7

hodc mudi dugc dung hodc solvat ciia chiing.

25.Hop chét theo diém 1, trong d6 hop chét nay la:

[

. F :
F
H
NN §<
F NH S\ ® F
N\
=g
(o) N
7 /

* hodc mudi duge dung hoic solvat ciia chiing.
26.Hop chét theo diém 1, trong d6 hop chat nay la:

F
o H F
NN
F NH R F
1
' o) N
N// / -
hodc mudi duge dung hodc solvat ctia chung.

27.Hop chét theo diém 1, trong do h(_jrp chét nay 1a:
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HN//

hodc mudi dugc dung hodc solvat clia cht’mg.

28.Hop chit theo diém 1, trong d6 hop chét nay la:

F

hodc mudi dugc dung hodc solvat ciia chl’mg.

29.Hop chit theo diém 1, trong d6 hop chét nay 1a:
SN,
F—""HN_ ,,
hodc mudi dugc dung hoic solvat ciia chl’mg.

30.Hop chét theo diém 1, trong d6 hop chét nay la:

-n

: «o;X

N//

ho#c mudi duge dung hodc solvat ciia ching.

31.Hop chét theo diém 1, trong d6 hop chét nay 1a:
F
/4
7

hodc mubi duoc dyng hoic solvat ciia chiing.
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32.Dugc phdm chtra hop chit theo diém bét ky trong sb cac didm tir 1 dén 31 va chit
mang dugce dung. ‘

33.San phim chira (a) hop chét c6 cong thirc (ID) nhu dwge xéc dinh trong diém bét
ky trong sb cc diém tir 1 dén 31 va (b) chit &c ché HBV khéc, dudi dang ché phdm
két hop dé st dung dong thoi, riéng r& hogic 1an lugt trong diéu trj sy lay nhidém HBV.
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