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(54) DAN XUAT SULFONAMIT DI VONG VA THUOC CHUA DAN XUAT NAY
(57) Sang ché dé cap dén hop chat méi cé hoat tinh ddi khang TRPA1, thudc chira hop
chat nay, chit d6i khang Ankyrin dién thé thu thé thoang qua 1 (Transient Receptor
Potential Ankyrin 1 - TRPA1), va thudc c6 thé sir dung dé phong ngira hodc diéu tri bénh
lién quan dén TRPAL.

Hop chét ¢6 cong thire (I):
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trong do mf)i ky hiéu la nhp dugc dinh nghia trong phén mél ta, hodc mudi duoc dung qcﬁa
no, va thude chira hgp chat nay va tuong tu c6 hoat tinh doi khang TRPAT va c6 thé sur
dung lam chat doéi khang TRPA1 va dé phong ngtra hodc di€u tri bénh lién quan dén
TRPAL.
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Linh vwe ki thuét dwoc dé cip

Sang ché dé cap dén hop chét sulfonamit di vong méi c6 hoat tinh dbi khang
Ankyrin dién thé thy thé thoang qua 1 (Transient Receptor Potential Ankyrin 1-TRPA1
va duoc pham chira hop chét nay, cling nhu thudc c6 thé str dung trong viéc phong ngira
hodc diéu tri bénh lién quan dén TRPAL.

Tinh trang ky thuéit ciia sang ché

Thu thé tam thoi tiém nang Ankyrin 1 (TRPA1) Ia kénh cation khong chon loc
thudc siéu ho kénh dién thé thy thé thodng qua (Transient Receptor Potential-TRP).
Gibng nhu ho kénh TRP khic, n6 ¢6 6 ving lién mang va tao thanh tetramer bao gdm 4
cum nho. TRPAL1 1a kénh ion phu thudc phdi tir, ma thay dbi cu tao bing su lién két cua
phdi tr. Két qua 12 kénh ndy mé dé cho phép dong noi bao céc cation nhur canxi ion, natri
ion va trong tu, nho d6 kiém soat dién thé mang ctia cac té bao. Péi v6i phdi tir TRPAL,
céc chit kich thich tu nhién (ching han, allylisothioxyanat (AITC), cinnamaldehyt va
twong t), cac chit kich thich trong méi trudng (ching han, formalin, acrolein va twong
tu), cac chét noi sinh (chéng han, 4-hydroxynonenal va twong tu) va twong tu la da biét
(c4c tai liéu phi patent 1 - 3). TRPA1 duoc biét 14 ciing dugc hoat hoa bing cach kich
thich lanh, Ca?* noi bao va tuong tw (tai liéu phi patent 1). Nhiéu phéi tr nhu AITC,
cinnamaldehyt va tuong tu tao thanh lién két cong hoa tri voi gbe cystein va gbc lyzin &
dAu cubi N trong té bao chét, va hoat héa kénh nay (tai liéu phi patent 2). Ngoai ra, Ca?
ndi bao duge xem 1a lién két véi ving tay EF diu cubi N va m& kénh nay (tai liéu phi
patent 4). TRPA1 dugc béo céo 1a biu hién cao trong cic ddy thin kinh gidn nhu day
thAn kinh tdy séng, day than kinh phé vi, ddy than kinh sinh ba va twong tu. TRPA1 duge
bao cdo 1 dugc cling biéu hién véi cac tin hiéu lién quan dén cam nhan dau nhu TRPVI,
peptit lién quan dén gen calcitonin (CGRP), chét P va tuong tu (céc tai liéu phi patent 5 -
7).

Vi vay, dugc cho 1a chi khi TRPA1 c6 mit trong day than kinh gidn dugc hoat
hoa bang céc kich thich khic nhau, sy m& kénh va khir phan cuc clia mang té bao dién ra,
cac neuropeptit (CGRP, chit P) dugc giai phong tir mut than kinh, va nhin cdm nhu dau
thu cam va tuong tu duoc truyén.

Trén thuc té, c6 bao céo 1a su gidm b6t gen TRPA1L bing phuong phap ddi nghia
dic hiéu gen cai thién ching ting nhén cam dau ma gay ra béi chirng viém va thuong t6n
than kinh & mau dau (tai lidu phi patent 8). Ngoai ra, ¢6 bdo céo 1a trang thdi dau gy ra
boi formalin bién mat & chudt thiéu hut gen TRPA (tai liéu phi patent 9). Tir nhitng vin
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dé néu trén, TRPA1 duoc xem 1a déng vai trd quan trong trong viéc truyén nhan cam dau,
va dugc ky vong 1a dich diéu tri cac bénh di kém ching dau nhu cam thu dau, dau than
kinh va tuong tu.

TRPA1 duoc biét 1a ¢6 biéu hién cao trong day théan kinh gian huéng tim huéng
dén dudng da day-rudt nhu thuc quéan, da day, rudt gia va twong tw. C6 bao cdo 1a sy giam
TRPAL1 lam giam phan tmg nhan cdm dau do sy gifin ra clia da day (tai liéu phi patent 10),
va ching ting cam gidic dau & rudt gia gy ra béi AITC va axit 2,4.6-
trinitrobenzensulfonic (TNBS) dugc binh thuong héa & chudt thiéu hut gen TRPA1 (tai
liéu phi patent 11). Tt vAn dé néu trén, TRPA1 duoc goi y 1a dong vai trd quan trong
trong viéc truyén nhén thirc-nhan cam dau & dudong da day-rudt, va dugc ky vong 1a hiru
ich trong viéc didu tri cac bénh dudng tiéu hoa nhu chimg kho tiéu co nang, hoi chimg
rudt kich thich, viém thuc quan bao mon, bénh viém dudng rudt (bénh Crohn, viém dai

trang), viém tuy va twong tu (tai liéu phi patent 12).

Hon nita, TRPA1 déng vai trd quan trong trong viéc phét hién chit ddc trong khi
quéan. C6 bdo cdo la sy thiéu hut gen TRPA1 ngan ching viém khi quéan & mau OVA (tai
liéu phi patent 13). Vi vay, su d6i khang TRPA1 dugc xem 12 ciing hitu ich cho céc bénh
vé phdi nhur hen suyén, ho méan tinh, bénh phéi tdc nghén man tinh (COPD) va twong tu.

Déi v6i céc bénh khéc lién quan dén TRPAL, cac bénh vé da nhu ngira, viém da
co dia, bong va twong tu (cAc tai liéu phi patent 14, 15), cdc bénh viém nhu bong, thoai
hoa khép va twong tu (tai lidu phi patent 16), cic bénh bang quang nhur bang quang tang
hoat dong-bai ni€u bat thuong-viém bong dai va tuwong tu (tai liéu phi patent 17), céc
bénh thn kinh nhu bénh than kinh do tc nhan khang ung thur va twong ty (céc tai liu phi
patent 18-20) va tuong tu 1a da biét. Nhu vy, hop chét c6 thé diéu chinh chirc ning cua
TRPA1 13 hitu ich v& mit cong nghiép va didu tri & nhidu khia canh. Cu thé 12 hop chat
ma dbi khang TRPA1 duoc ky vong cao lam thubc didu tri m&i dbi véi cac bénh dau, cac
bénh dudng tiéu hoa, cac bénh phdi, céc bénh vé da, cac bénh viém, cdc bénh bang quang

va cac bénh than kinh & nguoi.

Céc tai lidu patent 1 — 4 bao cac céc chit dbi khing TRPA1 ma mdi chét c6 ciu

tao sau day.

tai liéu patent 1:
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trong d6 mdi ky hiéu 1a nhu dugc dinh nghia trong tai liéu patent 1.

tai liu patent 2:
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trong do mdi ky hiéu 1a nhu dugc dinh nghia trong tai liéu patent 2.

tai liéu patent 3:

Ar” W ()

trong d6 mdi ky hiéu 1& nhu dugc dinh nghia trong tai liéu patent 3.

tai liéu patent 4:
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()

trong d6 mdi ky hiéu 1a nhu dugc dinh nghia trong tai liéu patent 4.

Tuy nhién, cac hop chét nay khac nhau vé chu tric so v6i hop chét co cong thic

(I) theo sang ché dugc mo ta sau day.

Danh muc tai liéu

Tai liéu Patent

tai liéu patent 1: WO 2010/141805

tai liu patent 2: WO 2015/115507

tai liéu patent 3: WO 2014/098098

tai liéu patent 4: WO 2013/108857

Tai liéu phi patent

tai liéu phi patent 1: Bandell M, et al., Neuron. 2004 Mar 25;41(6):849-57.
tai lidu phi patent 2: Macpherson LJ, et al., Nature. 2007 445(7127):541-5.

tai liéu phi patent 3: Trevisani M, et al., Proc Natl Acad Sci U S A. 2007 104(33):13519-
24.

tai lidu phi patent 4: Zurborg S, et al., Nat Neurosci. 2007 10(3):277-9.
tai liéu phi patent 5: Nagata K, et al., ] Neurosci. 2005 25(16):4052-61.
tai liéu phi patent 6: Story GM, et al., Cell. 2003 112(6):819-29.

tai lidu phi patent 7: Bautista DM, et al., Proc Natl Acad Sci U S A. 2005 102(34):12248-
52.

tai liéu phi patent 8: Obata K, et al., ] Clin Invest. 2005 115(9):2393-401.

tai lieu phi patent 9: McNamara CR, et al, Proc Natl Acad Sci U S A. 2007
104(33):13525-30.

tai liéu phi patent 10: Kondo T, et al., Digestion. 2010; 82(3):150-5.
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tai liéu phi patent 11: Cattaruzza F, et al., Am J Physiol Gastrointest Liver Physiol. 2010
298(1):G81-91.

tai liéu phi patent 12: Cattaruzza F, et al., Am J Physiol Gastrointest Liver Physiol. 2013
Jun 1;304(11):G1002-12.

tai liéu phi patent 13: Caceres Al et al., Proc Natl Acad Sci U S A. 2009 106(22):9099-
104.

tai liéu phi patent 14: Xiao B, and Patapoutian A., Nat Neurosci. 2011 May; 14(5):540-2.
tai liéu phi patent 15: Wilson SR, et al., Nat Neurosci. 2011 May; 14(5):595-602.

tai liéu phi patent 16: McGaraughty S, et al., Mol Pain. 2010 Mar 5; 6:14.

tai liéu phi patent 17: Andersson KE, et al., BJU Int. 2010 Oct; 106(8):1114-27.

tai liéu phi patent 18: Nassini R, et al., Pain. 2011 Jul; 152(7): 1621-31.

tai liéu phi patent 19: Materazzi S, et al., Pflugers Arch. 2012 Apr; 463(4):561-9.

tai liéu phi patent 20: Trevisan G, et al., Cancer Res. 2013 May 15; 73(10):3120-31.

Ban chét ky thuit ciia sang ché

Vén @& ky thuat dugc giai quyét boi sang ché

Sang ché nhim d& xuAt hop chét méi ¢6 hoat tinh ddi khang Ankyrin dién thé thu
thé thoang qua 1 (TRPAL).

Séang ché cling nhim d& xuét chit d6i khang TRPAL.

Sang ché ciing nhim d& xuAt thude chira hop chit méi néu trén.

Sang ché ciing nhim dé& xuét thudc c6 thé sit dung trong viéc phong ngira hodc
diéu tri bénh lién quan dén TRPAL.
Céch thirc giai quyét vin a8

Tu tinh trang k§ thudt néu trén, cic tic gia sing ché da tién hanh nhidu nghién
ctru va phat hién thdy rang hop chit sulfonamit di vong cu thé nht dinh c6 hoat tinh aoi
khang TRPA1 manh, va c6 thé str dung trong viéc phong ngira va/hodc diéu tri cac bénh
lién quan dén TRPAI (nhu cdc bénh di kém chimg dau, cdc bénh dudng tiéu hoéa, cac
bénh phé)i, cac bénh bang quang, cac bénh viém, cdc bénh vé da, va cac bénh than kinh),
tir 46 dAn dén hoan thién sang ché.

Muc dich cta sang ché 12 nhim dé& xuit din xuét sulfonamit di vong va thude

chira dan xuét nay.
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Boi vy, sang ché dé cap dén cac doi tugng sau.

[1] Hop chét c6 cong thie (I):

49}

trong do:
vong A 1a di vong chira nito ¢6 6 canh duge thé bang 1 hozc 2 nhom oxo;

Ar1 12 nhém Ce.10 aryl thy ¥ ¢6 (c4c) phan tir thé, nhém Ci.o heteroaryl tly ¥ ¢6 (c4c) phan
tt thé, hodic nhém Cs.7 xycloalkyl ty ¥ ¢6 (cic) phén tir thé;

R 13 hydro hodc nhém Ci.6 alkyl tity ¥ ¢6 (cac) phén tir thé;

R» 13 hydro, nhom Ci.6 alkyl tily y ¢6 (céc) phén tix thé hozic nhom Ca.s alkenyl tuy y c6
(c&c) phan tir thé;

R3 1 hydro hodc nhom Ci. alkyl;

R4 1 hydro hodc nhom Ci. alkyl;

Rs 14 hydro hodc nhom Ci. alkyl;

R, va Ra iy ¥ duge lién két dé tao thanh vong chira nito tity ¥ ¢6 (céc) phén tir thé;
Rz va Rs tly y duoc lién két dé tao thanh xycloalken hodc xycloalkan;

R4 va Rs tuy y duoc lién két dé tao thanh xycloalkan,;

mdt trong Xi va X» 1a mot loai duge chon tir nhém A sau déy, va nhom con lai 1a nhom
alkyl tlly ¥ ¢6 (cac) phan tir thé (cac phin tr thé tiy ¥ dugc lién két d€ tao thanh vong)
hodc nguyén ti hydro (v6i diéu kién 12 néu vong A 1a vong c6 khung pyridon, Xi khong
1a nguyén tr hydro; va Xi va X, khong ddng thoi 1a cdc nguyén ti hydro);

(Nhom A)

hydro,

-Cy,
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-C(R«R:2)-Cy,
-C(Rx1Rx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,
-0-Cy,
-O-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-0O-Cy,
-S(O)n-Cy,
-S(O)n-C(Rx1Rx2)-Cy,
-C(RuRx2)-5(0)n-Cy,
-N(Rxs)-Cy,
-N(Rxs)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs)-Cy,
-C(0)-N(Rys)-Cy,
-N(Rxs)-C(0)-Cy,
-S(0)m-N(Rys)-Cy,
-N(Rx5)-S(O)m-Cy, va
-0-8(0)m-Cy

trong d6 n 1a sé nguyén tlr 0 - 2; m 12 1 hodc 2; Cy 1a nhém vong no hogc khong no tuy y

co (céc) ph?m tr thé (thy ¥ chira (c4c) nguyén tir khéc loai); Ry, Rx2, Rx3, Rxs, vaRys 1a

giéng hodc khéc nhau va mdi nhém nay 13 hydro, nhém Ci.6 alkyl tlry ¥ ¢6 (céc) phan tir

thé hodc nhém Ci. alkoxycacbonyl tiy ¥ ¢6 (céc) phéan tir thé,

hodc mudi dugc dung cua no.

[2] Hop chét theo muc [1] néu trén, trong d6 di vong chira nito' ¢6 6 canh dugc thé bang 1

hodc 2 nhém oxo dugc chon tir nhém bao gdm oxopyridin, dioxopyridin, oxopyrimidin

va dioxopyrimidin, hodc mudi dugc dung ctia no.

[2-1] Hop chét theo muc [1] néu trén, trong d6 di vong chira nito ¢6 6 canh dugc thé bing

1 hodc 2 nhém oxo 13 oxopyridin hodc dioxopyrimidin, hogc mudi dugc dung cua nd.

[3] Hop chét theo muc [1], [2] hogc [2-1] néu trén, trong do, trong cong thire D,

Rj 14 hydro hodc nhom Ci alkyl tiry y ¢6 (céc) phén tir thé;
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R> 14 hydro hodic nhém Ci.6 alkyl tiry y c6 (céc) phin tir thé;
R3 14 hydro;

R4 12 hydro hodc nhém Ci.6 alkyl;
Rs 1a hydro hodc nhém Ci.6 alkyl;
Riva Ry tiy ¥ duge lién két dé tao thanh vong chira nito tiy y ¢6 (c4c) phén tir thé;
X la:

-Cy,

-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,

-0-Cy,

-0-C(RuRx2)-Cy,
-C(Rx1Rx2)-O-Cy,

-S(O)n-Cy,
-S(0)n-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-S(O)n-Cy,
-N(Rxs)-Cy,
-N(Rx5)-C(Rx1Rx2)-Cy,
-C(RxiRx2)-N(Rxs)-Cy,
-C(O)-N(Rxs)-Cy,
-N(Rxs)-C(0)-Cy,
-S(O)m-N(Rxs)-Cy,
-N(Rx5)-S(O)m-Cy hodc
-0-S(O)m-Cy; va

X la:

nhom alkyl tuy y c6 (céc) phin tir thé (c4c phén tir thé thy y dugc lién két dé tao thanh

vong),

hodc mudi dugc dung cua no.



34174

[4] Hop chét theo muc bt ky trong s6 cac muc [1] - [3] va [2-1] néu trén, trong d6 Ry va
R, lién két @& tao thanh vong chira nito tiry y ¢6 (cac) phén tir thé, hodc mudi duoc dung
cta no.

[5] Hop chét theo muc bat ky trong sb cac muc [1] - [3] va [2-1] néu trén, trong d6 Ry 1a

hydro va Rz 1a nhom Ci.6 alkyl, hodc mubi duge dung ciia né.

[6] Hop chét theo muc bt ky trong s6 cac muc [1] - [3] va [2-1] néu trén, trong do6 cAu
trac thanh phan (a):

N
I°

S 0 o}
A
Y N N
hoac mudi dugce dung ctia né.

-10-
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[6-1] Hop chit theo muc bét ky trong s6 cac muc [1] - [3] va [2-1] néu trén, trong do chu
trac thanh phan (a):

”‘%{S\\\\o @)

hodc mudi dugce dung clia no.

[7] Hop chét theo myc bat ky trong sb cac muyc [1] - [3] va [2-1] néu trén, trong d6 chu
trtic thanh phén (a):

R £
\N)Q”/
@)
Lo

‘-’uUL/ \\‘\O (@)

14 nhém c6 cong thirc bét ky trong s6 cac cong thirc sau day:
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hodc mubi dugc dung cua no.

[8] Hop chét theo muc bt ky trong sb cac muc [1] - [7], [2-1] va [6-1] néu trén, trong do
chu trac thanh phén (b) chira vong A:

(b)

14 nhém c¢6 cong thire bat ky trong sb cac cong thirc sau ddy:

LL% N N\X{
v)

trong do:

X1’ 1a mdt nhom dugce chon tir nhém B sau day:

-12-
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-C(RxiRx2)-Cy,
-C(RxRx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,
-0-Cy,
-0-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-O-Cy,
-S(O)n-Cy,
-S(0O)n-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-8(O)n-Cy,
-N(Rxs)-Cy,
-N(Rx5)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs)-Cy,
-C(O)-N(Rxs)-Cy,
-N(Rxs)-C(0)-Cy,
-S(O)m-N(Rxs)-Cy,
-N(Rx5)-S(O)m-Cy, va
-O-S(O)m-Cy

trong do n 1a sd nguyén tir 0 - 2; m 12 1 hodc 2; Cy la nhém vong no hodc khong no tuy y
¢6 (cac) phan tir thé (tiy y chira (cac) nguyén tir khac loai); Rxi, Ry, Rxs, Rxa va Rys 1a
giéng hogc khic nhau va mdi nhém nay 13 hydro, nhom Cie alkyl tlly ¥ ¢6 (céc) phén tir
thé hodc nhém Ci-6 alkoxycacbonyl tlty ¥ ¢6 (cé4c) phan tir thé; va

X’ 1a nhom alkyl ty y ¢6 (céc) phan tir thé (cac phan tir thé tuy y duoc lién két dé tao

thanh vong), hodc mudi duge dung cia no.

[8-1] Hop chit theo muc bit ky trong s6 cac muc [1] - [7], [2-1] va [6-1] néu trén, trong
d6 chu tric thanh phén (b) chira vong A 1a nhom duge thé hién bang:

-13-
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(b)
14 cong thire (i) sau day:

Xs

trong do:

Xy’ 1a mot nhém duge chon tir nhém B sau day:
(Nhém B)

-Cy,

-C(RxiRx2)-Cy,
-C(Rx1Rx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,
-0-Cy,

-0-C(R«Rx2)-Cy,
-C(Rx1Rx2)-O-Cy,
-S(O)n-Cy,
-S(0)n-C(Rx1Rx2)-Cy,
-C(Rx«1Rx2)-S(O)n-Cy,
-N(Rxs)-Cy,
-N(Rxs)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs)-Cy,

-14-
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-C(O)-N(Rxs)-Cy,
-N(Rxs)-C(0)-Cy,
-S(0O)m-N(Rxs)-Cy,
-N(Rxs)-S(O)m-Cy, va
-0-S(O)m-Cy

trong do n 1a s6 nguyén tir 0 - 2; m 1a 1 hodc 2; Cy 1a nhém vong no hogc khong no tiy y
¢6 (cac) phan tr thé (thy y chira (cac) nguyén tir khac loai); Rx1, Ru, Rus, R va Rys 1a
gibng hodc khac nhau va mdi nhém nay 14 hydro, nhém Ci. alkyl tlty y ¢6 (céc) phan tir
thé hodc nhém Ci.¢ alkoxycacbonyl tity y c6 (cac) phén tir thé; va

X’ 14 nhém alkyl tly ¥ ¢6 (céc) phan tir thé (céc phan tir thé thy ¥ dugc lién két dé tao

thanh vong), hodc mudi dugce dung cua no.

[9] Hop chat theo muc bét ky trong sb cac muc [1] - [8], [2-1], [6-1] va [8-1] néu trén,
trong d6 Ari 12 nhom Ce-10 aryl c6 mot hodc nhidu phan tir thé duoc chon tir nhom
halogen, nhém halogen Ci alkyl, nhom halogen Ci6 alkoxy va nhém Ci alkyl, hodc
nhém Ci heteroaryl c6 mot hodc nhiéu phén tir thé dwoc chon tir nhém halogen, nhém
halogen Ci.6 alkyl, nhém halogen Ci.s alkoxy va nhém Ci. alkyl, hodc mudi duge dung
cta no.

[10] Hop chét theo muc bét k¥ trong s6 cdc myc [8], [8-1] hogc [9] néu trén, trong d6 X’
1a -Cy, -O-Cy, -O-CH,-Cy hodc -CH»-CH-Cy, hoac mudi duge dung ctia nd.

[11] Hop chét theo myc [10] néu trén, trong d6 Xi” 1a —Cy, hodc mudi duge dung ctia né.

[12] Hop chét theo muc [10] hodc [11] néu trén, trong d6 Cy la benzen tuy y co (céc)
phn tir thé, pyridin tay ¥ c6 (cac) phan tir thé, pyrimidin tuy ¥ c6 (céc) phén tir thé,
pyridazin tlly y c6 (céc) phdn tir thé hodc pyrazin tiy ¥ c6 (cac) phan tir thé, hodc mubi

dugc dung cua no.

[12-1] Hop chit theo muc [10] hodc [11] néu trén, trong d6 Cy la benzen tuy y c6 (cac)

phan tir thé hoic pyridin tity ¥ ¢6 (c4c) phén tir thé, hodc mudi duge dung clia no.

[13] Hop chét theo muc [10] hogc [11] néu trén, trong d6 Cy 1a nhém c6 cong thirc bét ky

trong s cac cong thirc sau day:
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hodic mudi dugc dung clia no.

[13-1] Hop chét theo muc [10] hogc [11] néu trén, trong d6 Cy la nhom c6 cong thic bét

ky trong s6 cac cong thirc sau day:

\@ ) @)
CFg N Ny

hodc mudi dugc dung cua no.

[14] Hop chét theo muc bét ky trong s cdc muc [1] - [13], [2-1] va [6-1] néu trén, trong
d6 R4 va Rs 1a hydro;

chu trac thanh phén (b) chira vong A:

k "

14 nhém c6 cong thirc bt ky trong sb cac cong thirc sau day:
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X1’ 1a-Cy;

Ary 12 nhém 6 cong thire bit ky trong s6 cac cong thirc sau déy:
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0 O, 0 o
Y
F . N=
S S
Cl
atlatieey

hodc muodi dugc dung ctia no.

[14-1] Hop chét theo muc bat ky trong s6 cac muc [1] - [13], [2-1] va [6-1] néu trén, trong
do6 R4 va Rs 13 hydro;

cAu tric thanh phén (b) chira vong A:

(b)

1a nhém ¢6 cong thirc bét ky trong s6 cac cong thirc sau day:
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Cy la nhém c6 cong thirc bat k¥ trong s6 cac cong thirc sau day:

Ari 12 nhém ¢6 cong thirc bat ky trong s6 cac cong thirc sau day:

0. O
o o
F

hodc mudi dugc dung cua no.

[14-2] Hop cht theo muc bét ky trong s6 cac muyc [1] - [13], [2-1] va [6-1], [8-1] néu trén,
trong d6 R4 va Rs 1a hydro;

chu tric thanh phan (b) chita vong A:

1a nhém ¢6 cong thire (i) sau day:
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"LLL _} \X1’
¢} ;
Xy’ 1a -Cy;

Cy la nhom c6 cong thirc bat ky trong s6 cac cong thirc sau ddy:

va

Ary 1a nhom c¢6 cong thirc bét ky trong s6 cac cong thirc sau day:

O o
F F N==
S S
atiatirel

hodc mudi duge dung cua no.
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[14-3] Hop chét theo muc [1] néu trén, trong d6, trong cdng thire (1),

Ar 12 nhém c6 cong thirc bét ky trong sd céc cong thirc sau day:

o O O
oo iNad
F F

chu trac thanh phén (a):

R
1\ ’
L

VL\.{ ‘\\\O (@)

1a nhém c6 cong thirc bét ky trong sd cac cong thirc sau day:

R4 va Rs 1a hydro;

cu trac thanh phan (b) chira vong A:

(b)

1a nhém c6 cong thirc bét ky trong s6 cac cong thirc sau day:
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Xy’ 1a-Cy; va

Cy 14 nhém c6 cong thirc bat ky trong s6 cac cong thirc sau day:

U,
- CF3 X CF3 X CFgy

[14-4] Hop chét theo muc [1] néu trén, trong dd, trong cong thirc (),

Ary 12 nhém ¢6 cong thirc bat ky trong sd cac cong thirc sau day:

O, o
\ / \[
F W=

cAu trac thanh phé‘m (a):
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R4 va Rs 14 hydro;

chu trtc thanh phén (b) chira vong A:

(b)
12 nhom c¢é cong thire (i) sau day:

X5

X1’ 1a-Cy;va

Cy la nhom c6 cong thire bat ky trong sd cac cong thire sau day:
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7 N
=z

- “CFs A YCFSH CEs

[15] Hop chét theo muc [1] néu trén, ma dugc thé hién bang bét ky mot trong cac cong

thirc cdu tao sau ddy, hodc mudi dugc dung ciia né:
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[16] Hop chit theo muc bét ky trong s cac muc [1] - [15], [2-1], [6-1], [8-1], [12-1], [13-
1] va [14-1] - [14-4] néu trén, ma 12 chét d6i khang TRPAT, hodc mudi duoc dung ctia né.

[17] Thubc chira hop chat theo muyc bét ky trong sb cac muc [1] - [16], [2-1], [6-1], [8-1],
[12-1], [13-1] va [14-1] - [14-4] néu trén, hodc mudi duge dung ctia n6 1am thanh phan

hoat tinh.

[18] Thudc theo muyc [17] néu trén, ma ding trong viéc phong ngira va/hodc didu tri bénh

lién quan dén TRPAL.

[19] Thubc theo muc [18] néu trén, trong do6 bénh lién quan dén TRPA1 dugc chon tur
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nhém bao gbm dau méan tinh, dau cap tinh, bénh than kinh do dai thdo duodng, thodi hoa
khép, hen suyén, ho man tinh, cic bénh phdi tic nghén man tinh, rdi loan chirc ning da
day-rudt, viém thuc quan bao mon, hi chimg rudt kich thich, bénh viém duong rudt,

viém tuy, bénh thin kinh do tic nhan khéng ung thu, ngira, va viém da di Gmg.

[20] Thubc theo muc [18], trong d6 bénh lién quan dén TRPA1 duogc chon tir nhém bao
gdm dau min tinh, dau cAp tinh, hen suyén, cic bénh phdi tic nghén man tinh, 1di loan
chirc ning da day-rudt, viém thuc quan bao mon, bénh viém dudng rudt, bénh than kinh

do tdc nhan khang ung thu, va ngra.

[21] Hop chét theo muc bét ky trong s6 cac muc [1] - [16], [2-1], [6-1], [8-1], [12-1], [13-
1] va [14-1] - [14-4] néu trén, hodc mubi dugc dung ctia n6 dé str dung trong viéc phong

ngira vi/hoiic diéu trj bénh lién quan dén TRPA1.

[22] Hop cht theo muc [21] néu trén hodc mudi duge dung cia né, trong d6 bénh lién
quan dén TRPA1 dugc chon tir nhom bao gém dau man tinh, dau cép tinh, bénh than kinh
do dai thdo duong, thoai hoa khép, hen suyén, ho mén tinh, cac bénh phdi tic nghén mén
tinh, ri loan chtrc ning da day-rudt, viém thuc quan bio mon, hoi ching rudt kich thich,
bénh viém duong rudt, viém tuy, bénh than kinh do tac nhan khang ung thu, ngia va
viém da di Ung.

[23] Hop chét theo muc [21] néu trén hodc mudi duge dung ctia no, trong d6 bénh lién
quan dén TRPA1 dugc chon tir nhom bao gdm dau mén tinh, dau cp tinh, hen suyén, céc
bénh phdi tic nghén mén tinh, rdi loan chirc ning da day-rudt, viém thyc quén bao mon,

bénh viém duong rudt, bénh than kinh do tac nhan khéng ung thu va ngua.

Céc vi du vé& phuong 4n uu tién khéc cta hop chét (I) bao gdbm céc hop chét & cac

vi du duoc dé cap dudi day va cac mudi duge dung cua ching.

DPugc vu tién hon 1a cac hgp chit & cac vidu 1 - 5 va 8 trong bang sau dy (Bang

1-1) va cdc mudi dugc dung cua chung.
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Céc hop chit & cac vi du 10, 11, 13, 15 - 24,27, 29, 30, 33, 34, 37, 40 - 43, 45, 46,
49 va 51 trong cac bang sau (Bang 1-2, Bang 1-3, Bang 1-4, Bang 1-5) va cac mubi dugc

dung cua chung.
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Hiéu qua thye hién sang ché

Hop chit theo séng ché ¢6 hoat tinh d6i khang TRPA1, va c6 thé st dung trong
viéc phong ngtra va/hodc didu tri céc bénh lién quan dén TRPA1 (nhu c4c bénh di kem
chting dau, cac bénh duong tiéu hoa, cac bénh phéi, c4c bénh bang quang, cac bénh viém,
c4c bénh vé da, va cac bénh than kinh).

M6 ta vin tit cac hinh vé

Fig. 1 thé hién céc két qua thir nghiém déanh gid luu lvong méu khi st dung hop
chét ctia vi du 1 & chudt nhiém allylisothioxyanat (AITC). Viéc déanh gia dugc tién hanh
bing cach thay dbi lidu dung hop chat thtr nghiém & chudt (nhoém lidu cao: 0,3mg/kg,
nhoém liéu trung binh: 1mg/kg, nhom litu thdp: 3mg/kg). Su gia ting cam Ung AITC
trong luu lugng mau dugce ngdn ngura bang cach st dung hop chét theo sang ché.

M5 ta chi tiét sang ché

Céc thuat ngfr dugc str dung trong ban mo ta duge dinh nghia dudi day.

“Hoat tinh d6i khdang TRPA1” 13 hoat tinh c6 kha nang uc ché su hoat héa
TRPAI1, hoidc diéu chinh 13m gidm hoat tinh sinh hoc cia TRPA1 (vi du dong ion noi
bao). Hoat tinh d6i khang TRPA1 c6 thé dugc dénh gid bang cach do mirc do dong ion
canxi ndi bao trong té bao biéu hién TRPAL.

“Nguyén tir halogen” 1a nguyén tir flo, nguyén tir clo, nguyén tor brom hodc
nguyén tir 10t.

“Nhom halogen” 13 flo, clo, brom hoc idt.

“Nhém alkyl” 1a nhom alkyl mach thang hogc nhénh c6 tir 1 - 10 nguyén tr
cacbon va, cu thé c6 thé k& dén cdc nhém nhw metyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, tert-pentyl, neopentyl, 2-pentyl, 3-
pentyl, n-hexyl, 2-hexyl va tuong tu.

Pbi véi “nhém Ciu alkyl”, c6 thé dé cap dén “nhém alkyl” néu trén c6 sd cacbon
trl-6.

“Nhém Ca.alkenyl” 12 nhom alkenyl mach thang hodc nhanh c6 tir 2 — 6 nguyén
tir cacbon va, cu thé c6 thé ké dén cac nhém nhu vinyl, allyl, propenyl, butenyl, pentenyl,
hexenyl, heptenyl, butadienyl, hexatrienyl, mdi chit ddng phan ctia ching va tuong tu.

“Nhém Cs.roaryl” 12 nhém aryl c6 tir 6 — 10 nguyén tir cacbon va, cu thé ¢6 thé
ké dén cac nhom nhu phenyl, naphtyl va twong tu.

“Nhém C .o heteroaryl” 12 nhém heteroaryl don vong — hai vong ¢6 tir 5 dén 10
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canh c¢6 1 - 9 nguyén tir cacbon va mdt hodc nhidu nguyén tir khéc loai dugc chon tir
nguyén ti oxy, nguyén tir nito va nguyén ti luu huynh. Cu thé 13, vi du c6 thé ké dén cdc
nhém heteroaryl don vong ¢6 5 hodc 6 canh nhu pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, furyl, thiophenyl, pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl va tuong tu; cidc nhém
heteroaryl hai vong nhu benzofuranyl, benzothiophenyl, indolyl, isoindolyl, benzoxazolyl,
benzothiazolyl,  benzimidazolyl, indazolyl,  benzisoxazolyl, benzisothiazolyl,
benzoxadiazolyl, benzothiadiazolyl, purinyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, pteridinyl, imidazooxazolyl, imidazothiazolyl,

imidazoimidazolyl, furopyridinyl va twong tur. Pugc uu tién 1a nhom heteroaryl hai vong.

“Nhém Cs.7 xycloalkyl” 1a nhém alkyl vong ¢ sé cacbon tir 3 dén 7 v, cu thé 14

xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va nhém tuong tu.

“Nhém alkyl”, “nhém Ci6 alkyl”, “nhém Ca alkenyl”, “nhom Ce-10 aryl”,
“nhém Ci. heteroaryl” va “nhém Cs.7 xycloalkyl” co thé ¢6 (c4c) phan tir thé va co thé dé
cép dén [nhom phén tir thé A] sau day lam phén tir thé nhu viy.

Nhém phin tir thé A

(1) nhom halogen,

(2) nhém hydroxy,

(3) nhom xyano,

(4) nhom nitro,

(5) nhém cacboxyl,

(6) nhém alkenyl (nhém C.10 alkenyl; ching han, vinyl, allyl, propenyl, butenyl, pentenyl,

hexenyl, heptenyl, butadienyl, hexatrienyl, mdi chat déng phan clia ching),

(7) nhém alkynyl (nhom Ca.10 alkynyl; ching han, etynyl, propynyl, butynyl, pentynyl,
hexynyl, va mbi chét ddng phan ctia chiing),

(8) nhém halogenalkyl (ching han, monoflometyl, diflometyl, triflometyl, monofloetyl,
difloetyl, trifloetyl, clometyl, cloetyl, dicloetyl, mdi chit ddng phan ctia ching),

(9) nhém alkyl vong (tby ¥y chira (cdc) nguyén tir Khdc loai trong vong) (ching han,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, tetrahydrofuranyl, tetrahydropyranyl,
aziridinyl, azetidinyl, pyrolidinyl, piperidinyl, morpholinyl),

(10) nhom aryl (ching han, phenyl, naphtyl),

(11) nhom heteroaryl (ching han, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, furyl,
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thiophenyl, pyrolyl, pyrazolyl, imidazolyl, triazolyl (ching han, 1,2,3-triazolyl, 1,2,4-
triazolyl), tetrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl (chéng han,
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl), thiadiazolyl (chéng han, 1,2,3-
thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl), benzofuryl, benzothiophenyl, indolyl,
isoindolyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, indazolyl, benzisoxazolyl,
benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl, purinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, pteridinyl, imidazooxazolyl,
imidazothiazolyl, imidazoimidazolyl),

(12) nhom alkoxy (chdng han, metoxy, etoxy, n-propoxy, iSOpropoxy, n-butoxy,
isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, tert-pentyloxy,
neopentyloxy, 2-pentyloxy, 3-pentyloxy, n-hexyloxy, 2-hexyloxy),

(13) nhom alkylthio (ching han, metylthio, etylthio, n-propylthio, isopropylthio, n-
butylthio, isobutylthio, sec-butylthio, tert-butylthio, n-pentylthio, isopentylthio, tert-
pentylthio, neopentylthio, 2-pentylthio, 3-pentylthio, n-hexylthio, 2-hexylthio),

(14) nhom alkoxy (nhu dugce dinh nghia & myc (12) néu trén) dugc thé bang nhom aryl
(nhu duoc dinh nghia & muyc (10) néu trén),

(15) nhom alkylthio (nhu duge dinh nghia & muc (13) néu trén) duoc thé biang nhém aryl
(nhu duoc dinh nghia & muc (10) néu trén),

(16) nhém alkoxy (nhu duoc dinh nghia ¢ muc (12) néu trén) dugc thé bang nhom
heteroaryl (nhu duge dinh nghia & muc (11) néu trén),

(17) nhém alkylthio (nhu duge dinh nghia & muc (13) néu trén) dugc thé bang nhoém
heteroaryl (nhu duge dinh nghia & muc (11) néu trén),

(18) nhém oxyalkyl vong (thy y chira (cac) nguyén tir Khdc loai trong vong) (chang han,
xyclopropyloxy, xyclobutyloxy, xyclopentyloxy, xyclohexyloxy, tetrahydrofuranyloxy,
tetrahydropyranyloxy, aziridinyloxy, azetidinyloxy, pyrrolidinyloxy, piperidinyloxy,
morpholinyloxy),

(19) nhom aryloxy (chng han, nhém trong d6 nhém aryl (muc (10) néu trén) lién két véi
nguyén tir oxy),

(20) nhom heteroaryloxy (chdng han, nhom trong d6 nhém heteroaryl (nhu dugc dinh
nghia & muyc (11) néu trén) li€n két v6i nguyén it oxy),

(21) nhom halogenalkoxy (ching han, nhém trong d6 nhom halogenalkyl (nhu duge dinh
nghia & myc néu trén (8)) li€n két v6i nguyén tit oxy),

(22) nhém halogenalkylthio (ching han, nhém trong d6 nhom halogenalkyl (nhu dugc
-35-



34174

dinh nghia & muc néu trén (8)) lién két véi nguyén tir lvu huynh),

(23) nhém alkoxy (nhu dugc dinh nghia & muc (12) néu trén) dugc thé bang nhom
hydroxy,

(24) nhém alkoxy (nhu duge dinh nghia & muc (12) néu trén) dugce thé bang nhém alkoxy
(nhu duoc dinh nghia & muc (12) néu trén),

(25) nhom amino,

(26) nhém amino dugc thé mot hodc hai 14n bing nhém alkyl,

trong d6 “nhém alkyl” 14, vi du nhém Ci alkyl, cu thé 1a metyl, etyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, tert-pentyl,
neopentyl, 2-pentyl, 3-pentyl, n-hexyl, 2-hexyl va tuong tu,
(27) nhom cacbamoyl,

(28) nhém cacbamoyl dugc thé mot hodc hai 14n bang nhém alkyl (twong tw nhu “nhém

alkyl” trong muc (26) néu trén”) (ching han, metylcacbamoyl, etylcacbamoyl,

dimetylcacbamoyl, dietylcacbamoyl, etylmetylcacbamoyl),
(29) nhém sulfamoyl,

(30) nhom sulfamoyl dugce thé mot hogc hai lan bing nhém alkyl (twong ty nhu “nhém
alkyl” trong muc (26) néu trén”) (chdng han, metylsulfamoyl, etylsulfamoyl,
dimetylsulfamoyl, dietylsulfamoyl, etylmetylsulfamoyl),

(31) nhém alkanoyl (ching han, nhém cacbonyl trong d6 nguyén ti hydro hodc nhém
alkyl (twong tu nhu “nhém alkyl” trong muc (26) néu trén”) lien két véi nguyén tir

cacbon),

(32) nhém aroyl (ching han, nhém cacbony! trong d6 nhém aryl (nhu dugc dinh nghia ¢

muc (10) néu trén) lién két v6i nguyén ttr cacbon), |

(33) nhém alkylsulfonylamino (ching han, sulfonylamino nhém dugc thé bang nhoém
alkyl (trong tu nhu “nhém alkyl” trong muc (26) néu trén))

(34) nhém arylsulfonylamino (ching han, nhém sulfonylamino dugc thé bang nhom aryl
(nhu dugc dinh nghia & muc (10) néu trén)),

(35) nhém heteroarylsulfonylamino (ching han, nhém sulfonylamino dugc thé bang

nhom heteroaryl (nhu duge dinh nghia & muyc (11) néu trén)),
(36) nhom axylamino (ching han, nhém amino dugc thé bang nhém axyl),
trong d6 “nhém axyl” 12 nhom axyl ¢6 nhém Cigalkyl, nhém Cs.z xycloalkyl,
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hodic nhém Ce.roaryl; déi v6i nhém Crealkyl c6 thé dé cap dén nhém Cs. alkyl vong va
nhém Ce.joaryl, cac nhém dugc trich dan néu trén; d6i v6i nhom axyl c6 thé dé cap dén,
cu thé 12 nhom axetyl, nhém propionyl, nhém butyroyl, nhém isobutyroyl, nhém valeroyl,
nhém isovaleroyl, nhém pivaloyl, nhém hexanoyl, nhém acryloyl, nhém metacryloyl,

nhém crotonoyl, nhém isocrotonoyl, nhom benzoyl, nhém naphtoyl va twong tu,

(37) nhém alkoxycacbonylamino (ching han, nhém cacbonylamino dugc thé bang nhom

alkoxy (nhu duge dinh nghia & muc (12) néu trén)),

(38) nhom alkylsulfonyl (chdng han, nhém sulfonyl dugc thé bang nhém alkyl (twong tu

nhu “nhém alkyl” trong muc (26) néu trén)),

(39) nhom alkylsulfinyl (ching han, nhém sulfinyl dugc thé bang nhém alkyl (tuong tur
nhu “nhém alkyl” trong muc (26) néu trén)),

(40) nhom alkoxycacbonyl (ching han, nhém metoxycacbonyl, nhém etoxycacbonyl), va
fuong tur.

Néu hai hodc nhiéu phén tit thé c6 mat thi chung c6 thé 1a gibng hozc khac nhau.

“Xycloalkan” 1a carboxycle ¢ s& cacbon tr 3 dén 10, t5t hon 12 3 dn 8, t6t hon
nita 13 tr 3 dén 6 va vi du 1a xyclopropan, xyclobutan, xyclopentan, xyclohexan,

xycloheptan, xyclooctan, xyclononan ho3c xyclodecan.

“Xycloalken” 12 alken vong khong thom c6 s& cacbon tir 3 dén 10, t6t hon la tir 3
dén 8, t6t hon nita 13 tir 3 dén 6, va c6 khong it hon mot lién két doi trong phén ttr, vi du

xyclopropen, xyclobuten, xyclopenten, xyclohexen, xyclohepten, hodc 1,3-xyclohexadien.

“Nhém Ci.¢ alkoxycacbonyl” 1a nhom alkoxycacbonyl mach thang hodc nhanh
co6 1 - 6 nguyén tir cacbon va, cu thé c6 thé ké dén metoxycacbonyl, etoxycacbonyl va
nhém twong tu. “Nhém Ci alkoxycacbonyl” c6 thé ¢6 (c4c) phan tir thé va céc vi du vé
phén tir thé nhu vy bao gdm céc loai dugc thé hién trong [nhém phén tir thé A] néu trén.

“Nhém halogen Ci.s alkyl” va “nhém halogen Ci alkoxy” twong Gng la nhom
C1-6 alkyl va nhém Ci. alkoxy, mdi nhém duge thé bing mot hoic nhiéu nhém halogen.
Péi voi “nhém halogen Cis alkyl”, cu thé c6 thé k& dén cac nhém nhu monoflometyl,
diflometyl, triflometyl, monofloetyl, difloetyl, trifloetyl, clometyl, cloetyl, dicloetyl, mdi
chit ddng phan cta ching va tuong tu. “Nhém halogen Ci alkoxy” cu thé 14 nhém Ci.6
alkoxy duoc thé bing mot hodc nhidu nhém halogen va, cu thé co thé ké dén cac nhom
nhu monoflometoxy, diflometoxy, triflometoxy, monofloetoxy, difloetoxy, trifloetoxy,

clometoxy, cloetoxy, dicloetoxy, mdi chit ddng phan clia chiing va tuong tur.
“Nhém vong no hoic khong no (tily ¥ chira (cac) nguyén tir Khac loai)” la nhém
-37-



34174

duoc dan Xuét tir carboxycle no hodc khong no (tét hon 13 s cacbon tir 5 dén 15) hodc
heteroxycle (t5t hon 1a tir 5 canh dén 15 canh).

Déi véi carboxycle no hoidc khong no, co thé d& cap dén Cs.1s don vong khong no,
carboxycle hai vong hodc ba vong, carboxycle don vong, hai vong hodc ba vong ma trong
d6 mot phan hoiic toan bo 14 carboxycle no hai vong lién két dang spiro va carboxycle hai
vong ¢6 ciu néi. Cac vi du v& nhém ndy bao gdm cac vong xyclopentan, xyclohexan,
xycloheptan, xyclopenten, xyclohexen, xyclohepten, xyclopentadien, xyclohexadien,
xycloheptadien, benzen, pentalen, perhydropentalen, azulen, perhydroazulen, inden,
perhydroinden, indan, naphtalen, dihydronaphtalen, tetrahydronaphtalen,
perhydronaphtalen, biphenylen, as-indacen, s-indacen, floren, phenanthren, anthracen,
spiro[4.4]nonan, spiro[4.5]decan, spiro[5.5]undecan, bixyclo[2.2.1]heptan,
bixyclo[2.2.1]hept-2-en, bixyclo[3.1.1]heptan, bixyclo[3.1.1]hept-2-en,

bixyclo[2.2.2]octan, bixyclo[2.2.2]oct-2-en, adamantan, va noradamantan.

Déi v6i di vong no hodc khong no, di vong khong no don vong, hai vong hoéc ba
vong ¢6 tir 5-15 canh, hodc di vong don vong, hai vong hodc ba vong ma trong d6 mdt
phéan hoic toan b 13 no, chira, ngoai it nhit mét nguyén tir cacbon, 1 — 4 nguyén ti nito,
1 — 2 nguyén tir oxy va/hodc 1 — 2 nguyén tir luu huynh. Céc vi du vé nhém nay bao gdm
pyrol, imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, triazin, pyrimidin, pyridazin,
azepin, diazepin, furan, pyran, oxepin, thiophen, thiopyran, thiepin, oxazol, isoxazol,
thiazol, isothiazol, furazan, oxadiazol, oxazin, oxadiazin, oxazepin, oxadiazepin,
thiadiazol, thiazin, thiadiazin, thiazepin, thiadiazepin, indol, isoindol, indolizin,
benzofuran, isobenzofuran, benzothiophen, isobenzothiophen, dithianaphtalen, indazol,
quinolin, isoquinolin, quinolizin, purin, phtalazin, pteridin, naphtyridin, quinoxalin,
quinazolin, cinnolin, benzoxazol, benzothiazol, benzimidazol, chromen, benzoxepin,
benzoxazepin, benzoxadiazepin, benzothiepin, benzothiazepin, benzothiadiazepin,
benzoazepin, benzodiazepin, benzofurazan, benzothiadiazol, benzotriazol, carbazol, B-
cacbolin, acridin, phenazin, dibenzofuran, xanthen, dibenzothiophen, phenothiazin,
phenoxathiin, thianthren, phenanthridin, phenanthrolin, pyrolin, pyrolidin, imidazolin,
imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin, pyrazolin, pyrazolidin,
dihydropyridin, tetrahydropyridin, piperidin, dihydropyrazin, tetrahydropyrazin, piperazin,
dihydropyrimidin,  tetrahydropyrimidin,  perhydropyrimidin, dihydropyridazin,
tetrahydropyridazin, perhydropyridazin, dihydroazepin, tetrahydroazepin, perhydroazepin,
dihydrodiazepin, tetrahydrodiazepin, perhydrodiazepin, dihydrofuran, tetrahydrofuran,
dihydropyran, tetrahydropyran, dihydrooxepin, tetrahydrooxepin, perhydrooxepin,
dihydrothiophen, tetrahydrothiophen, dihydrothiopyran, tetrahydrothiopyran,
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dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazol, tetrahydrooxazol
(oxazolidin), ~dihydroisoxazol, tetrahydroisoxazol (isoxazolidin), dihydrothiazol,
tetrahydrothiazol (thiazolidin), dihydroisothiazol, tetrahydroisothiazol (isothiazolidin),
dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol, tetrahydrooxadiazol (oxadiazolidin),
dihydrooxazin, tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin,
dihydrooxazepin,  tetrahydrooxazepin,  perhydrooxazepin, dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol, tetrahydrothiadiazol
(thiadiazolidin), dihydrothiazin, tetrahydrothiazin, dihydrothiadiazin, tetrahydrothiadiazin,
dihydrothiazepin, tetrahydrothiazepin,  perhydrothiazepin, dihydrothiadiazepin,
tetrahydrothiadiazepin, perhydrothiadiazepin, morpholin, thiomorpholin, oxathian,
indolin, isoindolin, dihydrobenzofuran, perhydrobenzofuran, dihydroisobenzofuran,
perhydroisobenzofuran, dihydrobenzothiophen, perhydrobenzothiophen,
dihydroisobenzothiophen, perhydroisobenzothiophen, dihydroindazol, perhydroindazol,
dihydroquinolin, tetrahydroquinolin, perhydroquinolin, dihydroisoquinolin,
tetrahydroisoquinolin,  perhydroisoquinolin, dihydrophtalazin, tetrahydrophtalazin,
perhydrophtalazin, dihydronaphtyridin, tetrahydronaphtyridin, ~perhydronaphtyridin,
dihydroquinoxalin,  tetrahydroquinoxalin, perhydroquinoxalin,  dihydroquinazolin,
tetrahydroquinazolin, ~ perhydroquinazolin,  dihydrocinnolin, tetrahydrocinnolin,
perhydrocinnolin, benzoxathian, dihydrobenzoxazin, dihydrobenzothiazin,
pyrazinomorpholin, dihydrobenzoxazol, perhydrobenzoxazol, dihydrobenzothiazol,
perhydrobenzothiazol, dihydrobenzimidazol, perhydrobenzimidazol, dihydrobenzoazepin,
tetrahydrobenzoazepin, dihydrobenzodiazepin, tetrahydrobenzodiazepin, benzodioxepan,
dihydrobenzoxazepin, tetrahydrobenzoxazepin, dihydrocarbazol, tetrahydrocarbazol,
perhydrocarbazol, dihydroacridin, tetrahydroacridin, perhydroacridin,
dihydrodibenzofuran, dihydrodibenzothiophen, tetrahydrodibenzofuran,
tetrahydrodibenzothiophen, perhydrodibenzofuran, perhydrodibenzothiophen, dioxolan,
dioxan, dithiolan, dithian, dioxaindan, benzodioxan, chroman, benzodithiolan,

benzodithian va tuong tu.

“Dj vong chira nito” 1& di vong no hodc khong no néu trén chua it nhat mot

nguyén tr nito.

“Dj vong chira nito” va “nhém vong no hogc khong no (tuy y chira (c&c) nguyen
tir khac loai)” c6 thé ¢6 (cac) phﬁn tir thé, va cac vi du vé phén tir thé nhu vay bao gdm
cac nhom alkyl (ching han, metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, n-pentyl, isopentyl, tert-pentyl, neopentyl, 2-pentyl, 3-pentyl, n-hexyl, 2-hexyl)

ngoai cdc nhom dugc 14y 1am vi du 1am [nhom phén tir thé A] néu trén (sau day goi la
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[nhom phén tir thé B]).
Néu hai hozic nhidu phén tir thé c6 mit thi chiing c6 thé 1a gidng hodc khic nhau.

“Di vong chira nito ¢ 6 canh dugc thé bang 1 hodc 2 nhém oxo” 12 “di vong no
hoic khong no” néu trén ma cé 6 canh, chira it nhét mot nguyén tir nito, va dic trung &
chd n6 dugce thé bing 1 hodc 2 nhém oxo & (cac) vi tri ¢d thé thé cua vong. Pdi véi “di
vong chira nito ¢6 6 canh” ciia “di vong chira nito co 6 canh dugc thé b%mg 1 hodc 2
nhém oxo”, cu thé c6 thé k& dén piperidin, pyridin, pyrazin, piperazin, pyrimidin,
pyridazin va twong tu. “Di vong chira nito ¢6 6 canh dugc thé bang 1 hodc 2 nhém oxo”
t8t hon 14 oxopyridin, dioxopyridin, oxopyrimidin, dioxopyrimidin va tuong tw, t6t hon

nita 14 oxopyridin hodc dioxopyrimidin, con tot hon nita 1a dioxopyrimidin.

“Di vong chira nito c¢6 6 canh dugc thé bé‘mg 1 hoac 2 nhém 0x0” ¢ thé c6 (céc)
phén tir thé va cac vi dy vé phan tir thé nhu vy bao gdbm [nhém phan tit thé A] va [nhém
phan tr thé B] néu trén.

Néu hai hodc nhidu phan tir thé c6 mit thi ching c6 thé 12 gibng hoic khic nhau.

Sang ché d& cap dén hop chét c6 cong thirc (I):

@O

trong d6 mdi ky hiéu 1a nhu dugc dinh nghia néu trén,
(sau day con duoc goi 1a hop chét (1)), hodc mudi duge dung ctia no.
Trong cong thuce (I),

R; 13 hydro hodc nhom Ci. alkyl tly y ¢6 (cac) phan tir thé (ching han, nhém Ci.6 alkenyl,
nhom hydroxy, nhém halogen) (t6t hon 13 hydro hodc nhém Ci.6 alkyl); Rz 1a hydro hodc
nhom Ci.6 alkyl tuy y c6 (cac) phin tir thé (ching han, nhém hydroxy) (ching han, t6t
hon 14 hydroxymetyl), hodc nhom Ca. alkenyl tiry y ¢6 (céc) phén tit thé. Ry vaRa tiy ¥
duoc lién két dé tao thanh vong chia nito tiy ¥ ¢6 (céc) phén tir thé. Tét hon 13, Ry va Ry
duoc lién két dé tao thanh vong chura nito tlly y c6 (céc) phén tir thé. Nhu dugc sir dung
trong ban mo ta nay, cac vi du vé vong chira nito tiry ¥ ¢6 (cac) phan tir thé, ma tuy y
duoc tao thanh bdi Ry va Ra két hop, bao gdm cac vong sau ddy:
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:N: iN: (N> :N: iNj
olzloksda
N N N NT N

t6t hon 1a:
t6t hon nita 1a:

Cac vi du v& phén tir thé ma vong chira nito tlly y dugc tao thanh bdi R va Ra két hop tiy
¥ bao gdbm cic loai dugce ldy 1am vi du b&i [nhom phan tr thé A] néu trén. Tét hon 14 ¢6
thé khong c6 phan tir thé, hoic nhém hydroxy va nhom halogen (chang han, flo) c6 thé

duoc d& cap. Tét hon nita 12 vong chira nito khong c6 phén tir thé.

Ngoai ra, dan xuét trong d6 R 1 hydro va R 14 nhém Ci6 alkyl cling dugc uu
tién theo cach tuong tu.

Trong cong thuc (1), chu trac thanh phan (a):

t6t hon 1a bat ky mot trong cac nhom sau déy:
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CHa

HO

tdt hon 1a:
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Trong cong thire (I), Rs 14 hydro hogc nhém Ci.6 alkyl, t6t hon 14 hydro. R3 va Ry
tuy y dugc lién két dé tao thanh xycloalken hogc xycloalkan.

Trong cong thuc (I), vong A 12 di vong chira nito ¢6 6 canh duoc thé bang 1 hodic
2 nhom oxo. “Di vong chira nito ¢6 6 canh dugc thé béng 1 hodic 2 nhém oxo” tét hon 1a
oxopyridin, dioxopyridin, oxopyrimidin, dioxopyrimidin hodc twong tu, t6t hon nita 13

oxopyridin hodc dioxopyrimidin, con t6t hon 13 dioxopyrimidin.

Trong cong thic (I), R4 vaRs 1a gibng hodc khac nhau va mdi nhém nay 13 hydro
ho#ic nhém Ci alkyl, hodc R4 va Rs tuy y duge lién két dé tao thanh xycloalkan (ching
han, xyclopropan). Tét hon 13, R4 va Rs 1a giéng hoic khac nhau va mdi nhom nay 1a
hydro hodc nhom Ci alkyl (trong d6 R4 va Rs dugc lién két dé tao thanh xycloalkan), t6t
hon nita 1a R4 va Rs 14 hydro.
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Trong cong thirc (I), Ary 1a nhém Ce.10 aryl tly y c6 (cac) phan tir thé, nhém Ci.o
heteroaryl tity y ¢ (cac) phan tir thé hodc nhém Cs7 xycloalkyl tily y ¢6 (céc) phén tir thé.
Ary tdt hon 12 nhém Ce.10 aryl tily v ¢6 (céc) phan tir thé (t5t hon 13 nguyén tit halogen),
hodc nhém Cie heteroaryl tiy ¥ ¢6 (cac) phan tir thé (t5t hon 14 nguyén tir halogen, nhém
alkyl), tt hon nita 1a nhom Ci. heteroaryl tily ¥ c6 (cac) phan tir thé (t5t hon 13, nguyén
tir halogen), con tot hon 13 nhém benzofuranyl khong dugc thé hoic dugc thé bing
nguyén tir halogen.

Trong cong thirc (I), mdt trong Xi va Xz 1a nhém dugc chon tir Nhém A sau day,
va nhém con lai 13 nhém alkyl tity y ¢6 (céc) phan tir thé (cac phan tir thé tiy ¥ dugc lién
két dé tao thanh vong) hodc nguyén tit hydro. X1 khong phai la nguyén tir hydro néu vong
A 12 vong c6 khung pyridon, va X va Xz khong dong thoi 1a cac nguyén tir hydro.

(Nhom A)

(a) hydro,

(b)-Cy,

(c) -C(Rx1Rx2)-Cy,

(d) -C(Rx1Rx2)-C(Rx3Rx4)-Cy,
(¢) -CRx1)=C(Rx2)-Cy,
(H-O-Cy,

() -O-C(R«1Rx2)-Cy,

(h) -C(Rx1Rx2)-O-Cy,

() -S(O)n-Cy,

() -S(O)n-C(Rx1Rx2)-Cy,
(k) -C(Ry1Rx2)-S(O)n-Cy,
(D) -N(Rxs)-Cy,

(m) -N(Rxs)-C(Rx1Rx2)-Cy,
(n) -C(Rx1Rx2)-N(Rxs)-Cy,
(0) -C(O)-N(Rxs)-Cy,

(p) -N(Rxs)-C(O)-Cy,

(q) -S(O)m-N(Rxs)-Cy,

(r) -N(Rxs5)-S(O)m-Cy, hodc
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(s) -O-S(O)m-Cy,

t6t hon la:

(b) -Cy,

(c) -C(RxiRx2)-Cy,

(d) -C(Rx1Rx2)-C(Rx3Rx4)-Cy,
(¢) -C(Rx1)=C(Rx2)-Cy,

(£ -O-Cy,

(2) -O-C(RuRx)-Cy,

(h) -C(Rx1Rx2)-O-Cy,

(i) -S(O)n-Cy,

() -S(O)n-C(Rx1Rx2)-Cy,

(k) -C(Rx1Rx2)-S(O)n-Cy,

(1) -N(Rxs)-Cy,

(m) -N(Rxs)-C(Rx1Rx2)-Cy,
(n) -C(RxRx2)-N(Rxs)-Cy,

(0) -C(O)-N(Rxs)-Cy,

(p) -N(Rxs5)-C(0)-Cy,

(q) -S(O)m-N(Rxs)-Cy, hodc
(r) -N(Rxs)-S(O)m-Cy,

con tét hon 1a:

(b) -Cy,

(d) -C(RuRx2)-C(Rx3Rx4)-Cy,
(f) -O-Cy,

(g) -O-C(Rx1Rx2)-Cy,

van con tot hon 1a:

(b) -Cy

(mdi ky hiéu 1 nhur duge dinh nghia trong cong thire (I)).

Cy 14 nhom vong no hogc khong no tiy y ¢6 (cac) phan tir thé (tly ¥ chira (c4c)
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nguyén tir khic loai), t6t hon 12 nhém vong don vong hogc hai vong, no hoac khong no
(tuy y chira (cac) nguyén tr khéac loai), t6t hon nita 13, nhém vong don vong no hodc
khong no (tuy y chira (cac) nguyén tir khac loai). Con t6t hon 13, né 14 xyclopentan,
xyclohexan, xyclohexen, benzen, naphtalen, pyrol, imidazol, triazol, tetrazol, pyrazol,
pyridin, pyrazin, triazin, pyrimidin, pyridazin, furan, thiophen, oxazol, isoxazol, thiazol,
isothiazol, oxadiazol, thiadiazol, indol, benzofuran, benzothiophen, quinolin, isoquinolin,
quinazolin, benzoxazol, benzothiazol, benzimidazol, tetrahydrofuran, dihydropyran hodc
tetrahydropyran, con tdt hon 13, xyclopentan, xyclohexan, benzen, pyrazol, pyridin,
pyrimidin, pyridazin, furan, thiophen, tetrahydrofuran hodc tetrahydropyran, con t6t hon

14 benzen hodc pyridin.

Déi véi Cy, cac vi du vé phin tir thé ma “nhém vong no hodc khong no (tuy y
chira (cac) nguyén tir khac loai)” tiry y bao gdm cac loai dugc 14y 1am vi du cho [nhém
phén tir thé B] néu trén. Tbt hon 13, n6 khong duge thé, hodc 1a nhom alkyl, nhém alkenyl,
nhém halogenalkyl, nhém alkyl vong (tily ¥ chira nguyén tir di vong trong vong), nhom
halogen, nhém hydroxy, nhém alkoxy, nhom halogenalkoxy, nhém amino, nhém amino
duoc thé mot hoidc hai 14n bang nhém alkyl, nhém xyano, nhém alkylthio, nhém cacboxyl,
nhém alkoxycacbonyl, nhém cacbamoyl, nhém cacbamoyl dugc thé mot hodc hai lan
bing nhém alkyl, nhém axylamino hodc twong tu. Tét hon nita 13, n6 khong dugc thé
hogc 1a nhém halogen, nhém halogenalkyl, nhém hydroxy, nhém halogenalkoxy, hodc

nhom Xyano.

Ry, Rz, Ras, Ru, va Rys 12 gibng hodc khac nhau va mdi nhom nay 1a hydro,
nhém Ci6 alkyl tiy y 6 (cac) phin tir thé hodc nhém C alkoxycacbonyl ity y ¢6 (c4c)
phén tir thé. Pugc wu tién 13 hydro.

Cy tbt hon 13 bat ky nhém nao trong s6 cac nhém c6 cic cdng thic sau day:
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CF3 NNCF, NNCF,
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t6t hon 1a nhém c6 cong thirc bt ky trong s cac cong thirc sau day:

Xs'
|
N

%h s L \X1.
(iv) )

trong do:

X1’ 1a mot nhom duoc chon tir Nhém B sau déy:

(Nhém B)

-Cy,

-C(Rx1Rx2)-Cy,

-C(Rx1Rx2)-C(Rx3Rx4)-Cy,

-C(Rx1)=C(Rx2)-Cy,

-0-Cy,

-0-C(Rx1Rx)-Cy,

-C(Rx1Rx2)-O-Cy,

-S(O)n-Cy,

-S(O)n-C(RxRx2)-Cy,

-C(Rx1Rx2)-S(O)n-Cy,

-N(Rxs)-Cy,

-N(Rxs)-C(Rx1Rx2)-Cy,

-C(Rx1Rx2)-N(Rxs)-Cy,
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-C(O)-N(Rxs)-Cy,
-N(Rxs)-C(0)-Cy,
-S(O)m-N(Rxs)-Cy,
-N(Rx5)-S(O)m-Cy,
-O-S(O)m-Cy

trong d6 n 14 s& nguyén tir 0 - 2; m 1a 1 hodc 2; Cy 1a nhém vong no hodc khong no tuy y
¢6 (cac) phan tir thé (ty y chira (cac) nguyén tir khac loai); Rx1, Rie, Rys, Ry, va Rys la
gibng hodc khac nhau va mdi nhom nay 1a hydro, nhém Ci.¢ alkyl tiry y ¢6 (céc) phan tir

thé hodc nhém Ci.6 alkoxycacbonyl tlly ¥ ¢6 (cac) phan tir thé; va

X,* 1 nhém alkyl tity ¥ ¢6 (c4c) phan tir thé (cac phdn tir thé tiy y duge lién két dé tao
thanh vong).

Tét hon nita 13, cAu trac thanh phan (b) chita vong A 13 nhém c6 cong thire (i),

(ii), (iii) hodc (v), con t6t hon 12 nhém c6 cdng thire (i).
Hop chét c¢6 cong thire (I) con duge goi 1a hop chét theo sang ché.
Céc hop chit dugc wu tién theo sang ché bao gdm cac hop chét sau day.
(1) Hop chét c6 cong thirc (1), trong d6:
Ry 1 hydro hodic nhém Ci.s alkyl tlty ¥ ¢6 (cac) phan i thé;
R2 1a hydro hodc nhém Ci alkyl tity y ¢6 (céc) phén tir thé;
R3 1a hydro;
R4 13 hydro hogc nhém Ci.6 alkyl;
Rs 13 hydro hodc nhém Ci.6 alkyl;
X1 la:
-Cy,
-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,
-0-Cy,
-0O-C(RxiRx2)-Cy,
-C(Rx1Rx)-O-Cy,
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-S(O)n-Cy,
-S(O)n-C(RxiRx2)-Cy,
-C(Rx1Rx2)-8(O)n-Cy,
-N(Rxs)-Cy,
-N(Rxs)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs5)-Cy,
-C(0)-N(Rx5)-Cy,
-N(Rxs)-C(O)-Cy,
-S(0O)m-N(Rys)-Cy,
-N(Rxs)-S(O)m-Cy, hodc
-0-S(O)m-Cy; va

X, 12 nhém alkyl tdly ¥ ¢6 (cac) phan ti thé (cac phan tir thé tiy y dugce lién két dé tao
thanh vong) [hop chat I-1];

(2) hop chét c¢6 cong thire (I), trong do:

di vong chira nito ¢6 6 canh dugc thé béng 1 ho#ic 2 nhém oxo dugce chon tir nhém bao
gdm oxopyridin, dioxopyridin, oxopyrimidin va dioxopyrimidin [hop chit I-2], cu thé 1a

oxopyridin hodc dioxopyrimidin [hop chét I-2-1];
(3) hop chét c6 cong thire (I), trong do:

Ri va Ry lién két vdi nhau dé tao thanh vong chira nito tlly ¥ ¢6 (cac) phén tir thé [hop
chét I-3];

(4) hop chét c6 cong thirc (1), trong do:
R, 12 hydro, va Rz 1a nhém Ci alkyl [hop chét I-4];

(5) hop chét c6 cong thire (I), trong do:

cu tric thanh phan (a):
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1a nhém c6 cong thire bit ky trong s6 cac cong thirc sau day:

CHs
R1\NJ\/%2L " : , L{LL
Léo © Iéo 0
""’Lf.;/ Yo %{S\\O

N N
Lol Lo |

8 0
% N

[hop chat I-5], cu thé 13 hop chét trong d6 cAu tric thanh phéan (a) 1a nhém c6 cong thire

bat ky trong s cac cong thirc sau day:

T N

o} © l o
&7 40
% ”ﬂ{js%b

[hop chét I-5-1];
(6) hop chét c6 cong thire (I), trong do:

cu tric thanh phan (b) chira vong A:
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(b)
1a nhém ¢6 cong thirc bit ki trong sb cac cong thire sau day:

¥
2

|

b%%, AN "N‘\~X¥
(iv) )

trong do:

X1’ 1a mot nhom duge chon tir Nhom B sau day:

(Nhom B)

-Cy,

-C(RxiRx)-Cy,

-C(Rx1Rx2)-C(Rx3Rx4)-Cy,

-C(Rx1)=C(Rx2)-Cy,

-0-Cy,

-0-C(Rx1Rx2)-Cy,

-C(R«1Rx2)-O-Cy,

-S(O)n-Cy,

-S(O)n-C(Rx1Rx2)-Cy,
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-C(Rx1Rx2)-S(O)n-Cy,
-N(Rxs)-Cy,
-N(Rx5)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs)-Cy,
-C(0)-N(R«s)-Cy,
-N(Rxs)-C(0)-Cy,
-S(0)m-N(Rys)-Cy,
-N(Rxs)-S(O)m-Cy,
-0-S(0)m-Cy

trong d6 n 1 sé nguyén tir 0 - 2; m 14 1 hogc 2; Cy 1a nhém vong no hodc khéng no tly y
c6 (cac) phan tir thé (tlly y chita (c4c) nguyén tir khéc loai); Rx1, Ry, Rxs, Ry, va Rys 1a
gibng hodc khac nhau va mdi nhém ndy 13 hydro, nhém Ci.6 alkyl tity ¥ c6 (céc) phan tir
thé hodc nhom Ci.¢ alkoxycacbonyl tly y ¢6 (c4c) phin tir thé; va

X»’ 12 nhém alkyl ty ¥ c6 (c4c) phan tir thé (céc phan tir thé thy y dugc lién két dé tao
thanh vong) [hop chét 1-6], cu thé 12 hop chét trong d6 ciu triic thanh phan (b) 12 cong
thire (i), (ii), (iii) hodc (v) [hop chét I-6°], cu thé 13 hop chit trong d6 cAu triic thanh phan
(b) 12 cong thirc (i) [hop chit I-6™];

(7) hop chét c6 cong thic (1), trong d6:

Ar! 1a nhém Ce-10 aryl ¢c6 mdt hodc nhiéu phf?ln tt thé duoc chon tir nhém halogen, nhém
halogen-C1.¢ alkyl, nhom halogen-Ci alkoxy, va nhém Ci alkyl, hodc nhom Cig
heteroaryl c6 mdt hodc nhidu phén tir thé duge chon tir nhém halogen, nhém halogen-Ci.6
alkyl, nhém halogen-Ci.¢ alkoxy, va nhom Ci.¢ alkyl [hop chit I-7];

(8) hop chét, trong d6:

trong hop chét 1-6, hop chit I-6° hodc hop chit1-6”, Xy’ 1a -Cy, -O-Cy, -O-CH-Cy, hodc
-CH,-CH,-Cy [hop chét I-6-1], cu thé 13 hop chét trong d6 X1’ 1a—Cy [hop chat I-6-2];
(9) hop chét, trong do, trong hop chit 1-6-1 hodc hop chat 1-6-2, Cy 14 benzen tlly ¥ ¢6
(c4c) phn tir thé, pyridin thy ¥ ¢6 (cac) phan tir thé, pyrimidin tly y ¢6 (c4c) phan tir thé,
pyridazin tiy y c6 (céc) phén tir thé, hodc pyrazin tlty ¥ ¢6 (céc) phan tir thé [hop chit I-6-
3%;

(10) hop chét, trong do:

trong hop chat I-6-1 hodc hop chit I-6-2, Cy 14 nhém c6 cong thirc bét ky trong sd cac
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cong thirc sau day:

OH

UC&; :‘Nc;:g \Ef\lN “CF3 UCFB

I ]
CF3 CF3 " CHF,

[hop chét I-6-4]; cu thé 14 hop chit trong d6 Cy 1a nhém c6 cong thirc bat ky trong s cac

\

/

/\F

cong thirc sau day:

“CF3

[hop chét 1-6-4°], cu thé 14 hop chét trong d6 Cy 1a nhém c6 cdng thic bét ky trong s cac

cong thirc sau day:

[hop chét I-6-4"7;

(11) hop chit c6 cong thirc (1), trong do:
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R4 va Rs 12 hydro; cdu tric thanh phan (b) chita vong A:

X4
(1)
trong do:
X1’ 1a -Cy;

Cy la nhém c6 cong thirc bt ky trong s6 cac cong thirc sau day:

OCFs \@

o
&

CF3

) 98 \@”

N CFs X SN NCFy X-NCF;
/N\IN

NNc “GHF,

va

Arj 1a nhém ¢6 cong thirc bit ki trong s& céc cong thirc sau day:
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[hop chét I-8]; cu thé 13 hop chét trong d6 Cy 1a nhém c6 cong thie bét ky trong sb cic

cong thire sau day:

[hop chét I-8°];

(12) hop chét c6 cong thirc (1), trong do:

R4 va Rs 1a hydro;

cu truc thanh phén (b) chira vong A 12 nhém c6 cong thirc (i), (ii), (iii) hodc (v);
X1’ 1a-Cy;

Cy 1a nhém c6 cong thire bat ki trong sb cc cong thitc sau day:
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Ari 12 nhom c6 cong thirc bét ky trong sd cac cong thirc sau day:
® O 0
\ | \ ! \ ° ]
7\
F F N=
S S
=T
F

[hop chét 1-9], cu thé 13 hop chét trong d6 Ary 1a nhém c6 cong thire bét k¥ trong sb cic

cong thire sau day:

0 O 0)
asEosiNadl
F =

[hop chét 1-9°];

(12) hop chit c6 cong thire (1), trong do:

R4 va Rs 14 hydro;

céu truc thanh phén (b) chira vong A 1a nhém c6 cong thire (i);
Xy’ 1a-Cy;

Cy l1a nhém c6 cdng thirc bat ki trong sb cac cong thirc sau day:
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va

Ar 1a nhém c¢6 cong thirc bét ki trong sb cac cong thic sau day:

O«
7\
-

[hop chét I-10];

(13) hop chét ¢ cong thirc (I), trong do:

Ar 1a nhém c6 cong thirc bét ky trong sb cac cong thirc sau day:

° Ol' O Owr
aap egNa Nt
F F V= .

cu trac thanh phan (a):
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Ry R3
N
Vl’\q/,/ \\\\O @)

CHa

Ri
4
,SI»:»O

Y

R4 va Rs 14 hydro;
cu tric thanh phin (b) chira vong A 13 nhém c6 cong thire (i), (ii), (iii) hodc (v);
X1’ 1a-Cy; va

Cy 12 nhém c6 cong thire bat ky trong sd cac cong thirc sau day:

U “ 73

CFs CF3

[hop chét I-11], cu thé 1a hop chét trong d6 ciu tric thanh phan (b) chira vong A 1a nhém
¢6 cong thue (i) [I-11°].

Déi v6i hop chit theo sang ché, duge wu tién 13 cdc hop chét cta cac vi du duge
dé cap duéi day, dugc vu tién hon la cac vidu 1, 2, 3, 4, 5 va 8, con dugc vu tién hon nita

14 cac hop chit & cac vidu 1,3 va 4.

D&i véi hop chét theo sang ché, cic hop chit & cdc vi du 10, 11, 13, 15 - 24, 27,
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29, 30, 33, 34, 37, 40 - 43, 45, 46, 49 va 51 14 ciing tot hon, va dic biét duge wu tién 13
céc hop chét cia cac vi du 16, 18, 21, 23, 30 va 34.

Khi hop chit theo sang ché c6 thé tao thanh mudi thi mudi nay chi cin 1a duge
dung. Vi dy, néu nhém axit nhir nhém cacboxyl va twong ty ¢6 mit trong cong thirc thi
c4c mudi amoni, cdc mudi cta kim loai kiém nhu natri, kali va twong tu, céc mubi cua
kim loai kiém thd nhu canxi, magie va tuong tu, mudi nhom, mudi kém, mubi cia amin
hitu co nhu trietylamin, etanolamin, morpholin, piperidin, dixyclohexylamin va tuong tu,
va mudi cia axit amin kiém nhu acginin, lyzin va twong tu ¢6 thé dugc d& cap lién quan
dén nhom axit. Néu nhém bazo c6 mit trong cong thire thi c6 thé @& cap dén mubi ctia
axit v co nhu axit clohydric, axit sulfuric, axit phosphoric, axit nitric, axit bromhydric va
tuong tu, mubi cia axit cacboxylic hitu co nhu axit axetic, axit trifloaxetic, axit xitric, axit
benzoic, axit maleic, axit fumaric, axit tactric, axit sucxinic, axit tannic, axit butyric, axit
phtalein, axit pamoic, axit enanthic, axit decanoic, 8-clotheophylin, axit salixylic, axit
lactic, axit oxalic, axit mandelic, axit malic va tuong tu, va mudi cia axit sulfonic hitu co
nhu axit metansulfonic, axit benzensulfonic, axit p-toluensulfonic va twong tu li€én quan
dén nhém bazo. Déi v6i phuong phép tao mubi thi hop chit theo sang ché va axit hodc
bazo cin thiét duge trén theo ty 18 dinh luong thich hop trong dung méi hodc chét phén

tan, hodc trao ddi cation hodc trao doi anion clia dang muoi khac dugc st dung.

Hop chét theo sang ché con bao gdbm chét ddng phan quang hoc, chét dng phan
lap thé, chét hd bién, chat dong phan quay, va c4c hdn hop cla chung & céc ty 1& tuy y.
M3i loai ¢6 thé thu dwoc & dang san phim riéng 1¢ theo phuong phap téng hop va phuong
phép tach da biét. Vi du, chét déng phan quang hoc c6 thé thu dugc bang cach sir dung
chit trung gian tong hop hoat quang hodc bing cach phan giai quang hoc raxemat cla
chét trung gian tong hop hoic sin phdm cubi cling bing phuong phap thong thudng.

Hon nita, né con bao gdm chét dong vi 6n dinh va chat dong vi phong xa.

Hop chét theo sang ché con bao gdm céc solvat ciia hop chét nhu hydrat, san

phAm cdng rwou va tuong tu.

Hop chét theo sang ché ciing c6 thé duge chuyén héa thanh tién dugc chét. Tién
duge chét theo sang ché 14 hop chét ma dugc chuyén hoa trong co thé 8 tao ra hop chét
theo sang ché. Vi dy, néu thanh phan hoat tinh chtra nhém cacboxyl hodc nhém phosphat,
este thi c6 thé d& cap dén amit va chét trong tr clia chiing. Néu thanh phan hoat tinh chira
nhém amino thi c6 thé dé cap dén amit, cacbamat va chét twong tw cia ching. Néu thanh
phan hoat tinh chira nhém hydroxy thi ¢6 thé d& cap dén este, cacbonat, cacbamat va chit

twong tw ctia ching. Néu hop chét theo sang ché dugc chuyén héa thanh tién duoc chét
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thi n6 co thé dugc lién két véi axit amin hodc saccarit.

Sang ché con bao gdm chét chuyén hoa ctia hop chét theo sang ché. Chét chuyén
hoa cua hop chét theo sang ché 13 hop chét thu dugc tir sy chuyén héa ctia hop chét theo
sang ché bing enzym chuyén héa va tuong tu trong co thé. Vi du, hop chat trong do
nhém hydroxy dugc dua vao vong benzen cia hop chét theo sang ché do su chuyén hoa,
c6 thé @& cap dén hop chit trong d6 axit glucuronic, glucoza hodc axit amin lién két véi
gdc axit cacboxylic ctia hop chét theo sang ché hozc nhém hydroxy dugc cong vao do su

chuyén héa, va tuong tu.

Hop chét theo séng ché c6 hoat tinh dbi khang TRPA1 d6i v6i dong vat c6 va
nhu nguoi, bo, ngua, chd, chudt nhét, chudt va tuong tu, va co thé dugc st dung lam
thubc, ma duoc st dung nguyén dang hodc ¢ dang dugc phim chira hop chét nay duoc
tron voi chit mang duoc dung theo phwong phap da biét. Trong khi viéc stt dung qua
duong miéng thuong duge uvu tién, thi cling co thé st dung ngoai dudng tiéu hoda (chang
han, cac dudng dung nhu trong tinh mach, duéi da, trong co, thubc dan, thut, thudc ma,
miéng dip, dudi ludi, thudc nho mét, xong hit va twong ty). Khi lidu ding dugc sir dung
cho cac ddi tugng néu trén duge xac dinh theo hiéu qua didu tri mong mudn, phwong
phép st dung, thoi gian didu tri, tudi tac, trong lwong va tuong tu thi lidu ding hang ngay
1a st dung tir 1pg - 10g dbi v6i dudng ding qua dudng miéng va 0,01ug - 1g ddi véi
duong ding ngoai dudng tiéu hoa, ma thuong duoc ding & ngudi 16n qua duong miéng
hodc ngoai duong tiéu héa theo mot dén vai 1in mdi ngay hodc mét lan trong vai ngdy.
Ngoai ra, ham luong hop chit theo sang ché trong duoc phim néu trén 1a khoang tir

0,01% trong lugng — 100% trong luong toan bd ché phim.

Céc vi du vé chit mang dugc dung dung cho dugc phim theo séng ché bao gdbm
cac chit mang hiru co hodc vo co thudng duge st dung lam chét didu ché. Vi du, c6 thé
@& cap dén ta duoc, chit 1am tron, chit két dinh, chit gy 14, polyme tan trong nudc va
mudi bazo vo co trong ché phém ran; dung moi, chét hoa tan, chit tao hdn dich, chét déng
trwong, chit dém va chit 1am diu trong ché phdm 1éng, va twong ty. Néu can, cac chit phu
gia thong thuong nhu chit bao quén, chét chéng oxy hoa, chit tao mau, chéat lam ngot,

chét 1am chua, chét tao bot, huong liéu va tuong ty cling co thé duoc str dung.

Dang lidu dung cta dugc phém nhu vay co thé 13 vién nén, bot, vién tron, hat,
vién nang, thudc dan, dung dich, thudc boc duodng, thudc truyén, xiro, hdn dich, nhil
twong, vién ngam, thudc dat dudi ludi, ché pham dinh, thudc gy rd qua dudng miéng
(vién nén), thude x0ng hit, thudc thut ria, thudc ma, miéng dép, bang dinh va thubc nhé
mit, va cac dang nay dugc san xuét st dung cac chit trg bao ché thong thudng va theo
phuong phéap thong thudng.
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Dugc phim theo sang ché c6 thé dugc san xuit theo phuong phap thuong duoc
str dung trong linh vuc diéu ché duoce phim, vi du, phuong phap duge md ta trong Dugc
dién Nhat Ban va twong tu. Cac phuong phép bao ché cu thé dé bao ché duogc giai thich
chi tiét sau day.

Vi du, néu hop chét theo sang ché duge bao ché & dang ché phdm dung duong
miéng, ta dugc va néu cin, chit két dinh, chét gdy ra, chét 1am tron, chét tao mau, chét tao
hwong vi va tuong ty ciing duge bd sung vao va hdn hop nay duge xi ly dé tao ra, vi du
vién nén, bot, vién tron, hat, vién nang, dung dich, thube boc dudng, thube truyén, Xird va
tuong ty theo phuong phap thong thudong. Cac vi du v& ta dugc bao gdm lactoza, tinh bot
ngd, sucroza, glucoza, sorbitol, xenluloza tinh thé va tuwong ty. Céc vi du vé chét két dinh
bao gdm ruogu polyvinyl, polyvinyl ete, etylxenluloza, metylxenluloza, gdm arabic, nhya
tragacan, gelatin, senlac, hydroxypropylxenluloza, tinh bot hydroxypropyl,
polyvinylpyrolidon va twong tw. Cac vi du v& chét gay ra bao gdm tinh bdt, thach tréng,
bot gelatin, xenluloza tinh thé, canxi cacbonat, natri hydro cacbonat, canxi xitrat, dextran,
pectin va tuong tw. Céc vi du vé chét 1am tron bao gdbm magie stearat, hoat thach,
polyetylen glycol, silica, dau thuc v4t hydro héa va tuong tu. Déi v6i chét tao mau, loai
duoc cho vao san phém duoc dugc st dung, va dbi voi chét tao huong vi, bdt cacao,
mentol, axit thom, diu bac ha, borneol, bdt v qué va tuong tr dugc st dung. Néu cén,
cac vién nén va hat nay dugc dung cho 16p boc néu thich hop nhu boc dudng, boc gelatin,
va tuong tu.

Khi thube tiém duge bao ché thi chét didu chinh do pH, chit dém, chét lam 6n
dinh, cht bao quan va tuong tu dugc bd sung vao néu cin va hdn hop nay duge xir Iy dé

tao ra thudc tiém dudi da, trong co hodc qua tinh mach theo phwong phép thong thuong.

Nhu d& cép & trén, do hop chét theo séng ché thé hién hoat tinh ddi khing
TRPA1 dbi véi dong vat c6 va (chéng han, chuot nhét, chudt, chuot déng, tho, meo, cho,
heo, bo, clru, ngua, khi, ngudi, v.v., t5t hon 1a nguodi), nd hitu ich lam chét dbi khang
TRPA. Hon nita, hop chét theo sang ché c6 thé sir dung trong viéc phong ngira va/hodc
didu tri cac bénh lién quan dén TRPAL, va hop chét theo sang ché c6 thé duoc dé xuat

lam thubc dé phong ngira va/hodc diéu tri cac bénh nhur vay.

Péi voi bénh lién quan dén TRPAL, c6 thé ké dén cac bénh di kém ching dau,
cac bénh duong ti€u hoa, cadc bénh phéi, cac bénh bang quang, cac bénh viém, céc bénh
vé da, va c4c bénh than kinh va twong tu.

Dbi v6i bénh di kém chung dau, cu thé 14 dau man tinh, dau than kinh, dau cép

tinh, dau do viém, ching dau than kinh sau zona, bénh than kinh, chimg dau day than
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kinh, bénh than kinh do dai thdo dudng, bénh thin kinh do HIV, tén thuong than kinh,
viém khop dang thp, dau do thoai héa khép, dau ving lung, chimg dau lung, dau do ung
thu, dau ring, dau dau, chimg dau nira diu, hoi ching bng cb tay, hoi chimg dau co xo
hoa, viém ddy thin kinh, chimg dau day than kinh hong, qua man khung xwong chau, dau
khung xuwong chu, dau thoi ky kinh nguyét, dau ndi tang, dau hau ph?lu va tuong tu cé
thé duoc ké dén.

Déi voi bénh dudng tiéu hoa, ¢b thé dé cap dén rbi loan chic ning da day-rudt
{chung khé nubt, khé nudt co ning (FD), hoi chimg rudt kich thich (IBS), dau bung co
ning}, viém thuc quan bao mon (GERD), loét, bénh viém duong rudt (IBD), nén (ndn do
héa tri ung thu), viém tuy va tuong tu.

Péi v6i bénh phdi, c6 thé d& cap dén hen suyén, céc bénh phédi tic nghén man
tinh (COPD), co thit phé quan va twong tu. |

Déi v6i bénh bang quang, c6 thé dé cip dén bang quang ting hoat dong, bai niéu
bét thudong, viém bong dai va tuong tu.

Déi v6i bénh viem, c6 thé d& cap dén bong, thoai hoa khép va tuong tu.

Déi v6i bénh vé da, c6 thé dé cap dén viém da co dia, ngira va tuong tu.

Déi v6i bénh thin kinh, c6 thd @& cap dén bénh than kinh do tac nhan khang ung
thu va tuong tu.

Déi voi bénh lién quan dén TRPAL, tét hon 13, c6 thé @& cap dén chimg dau man
tinh, dau day than kinh, dau cép tinh, hen suyén, cic bénh phéi téc ngh&n man tinh, rdi
loan chtrc ning da day-rudt, viém thuc quan bao mon, bénh viém dudng rudt, ngira, bénh
than kinh do tac nhan khang ung thu va twong ty.

Céc phuong phép san xut cac hop chét dic trung trong sd cac hop chét theo
sang ché dugc thé hién dudi dy. Tuy nhién, phuong phép san xuét hop chat theo sang
ché 1a khong bi giéi han & d6. Trir khi c6 quy dinh cu thé khac, mdi ky hiéu trong cac
cbng thirc 1a nhu dugc dinh nghia & trén.

Vi du, hop chét (I) ¢6 thé duoc tdng hop nhu sau.

Rz Rs
Ri OH
s + HoN_
s 0
Ary” \\O R{ Rsg
(1A) (1B)

Hop chit muc tiéu (I) c6 thé dugc san xuit bang cach cho dan Xudt axit
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cacboxylic (1A) va din xu4t amin (1B) trong dung moi ma khong anh hudng bat loi dén
phan tng nhu diclometan va twong tu v&i sy c6 mat hodc véng mit cia 1-
hydroxybenzotriazol va twong ty phan Umg véi chit 1am ngung tu dugc thé hién bang 1-
etyl-3-(3’-dimetylaminopropy!)cacbodiimit (WSC) v6i su c6 mit hodc véng mit clia bazo

nhu trietylamin va tuong tu.

Dan xuét axit cacboxylic (1A) néu trén c6 thé dugc téng hop nhu sau.

Cl Rz, Rs
A /S!J\’(?O' + Rﬁ\g oH
0 0
(1C) (1D) AA)

Din xudt axit cacboxylic (1A) c6 thé duoc tdng hop bing cich cho dan xuat
sulfonylclorua (1C) phan tmg véi dan xuét amin (1D) trong dung moi ma khong anh
hudng bét loi dén phan tmg nhu dung méi hdn hop gdm tetrahydrofuran va nudc va
twong tu véi su ¢6 mat clia bazo nhu natri hydroxit va twong tu. Din xuét axit cacboxylic
(1A) ciing ¢6 thé dugce tong hop bang cch bao vé axit cacboxylic clia dan xuét amin (1D)
v6i nhém bao vé thich hgp nhu metyl, etyl, benzyl, tert-butyl va twong tu néu cn, va loai
b6 nhém béo vé nay bang phuong phép thich hgp nhu xit Iy axit va twong tu sau qué trinh

sulfonamit hoa néu trén.

Vi du, phuong phép téng hop hop chit dugc thé hién biang (1B-1), trong do,
trong cong thirc (1B), R4 va Rs 1a hydro; va chu trc thanh phan (b) chita vong A:

la cong thure (i) sau day:
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N
H’LL , \X.‘.*
(D
trong do:

X1 1a —Cy va X2’ 1a nhém alkyl tily y c6 (céc) phan tir thé (cic phan tir thé thy y duoc
lién két dé tao thanh vong), tirc 13,

X2
H,N i
\X1
Ri Rs
(1B)
la
2
O N\I‘/}O
2 NS \Cy
(1B-1)
trong do:

X2’ 1a nhém alkyl tiy ¥ ¢6 (c4c) phin tir thé (cac phin tir thé tiy y duoc lién két dé tao
thanh vong), dugc thé hién dudi day.

oo N o % o N o X e
\f (1F) ' Y (tH) 0. N_ _O
I\/ N LN\C I/\'f
y g,
(1E) (1G) (1)
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Dan xuét thymin (1I) ¢6 thé dugc téng hop bang cach cho din xuét thymin (1G)
thu dugc bang cach cho thymin (1E) phan ting v6i din xuét halogen (1F) (trong d6 L 1a
nguyén tir iot, nguyén tr brom hodc nguyén tir clo) trong dung moi ma khong énh hudng
bét loi dén phan Gmg nhu N,N-dimetylformamit va tuong tu v6i sy ¢6 mat cla chét xuc
tac nhu ddng (1) iodua va tuwong trr va phdi tir nhu 1,8-diazabixyclo[5.4.0]-7-undexen va
twong tw phan tmg voéi dn xuét halogen (1H) (trong d6 L Ia nguyén tir iot, nguyén tir
brom hodc nguyén tir clo) trong dung moi ma khong anh hudng bat loi dén phan g nhu

N,N-dimetylformamit va twong tu véi sy ¢ mét cia bazo nhu kali cacbonat.

)l(2t >l<2u >‘(2~ >1(2t
Ojii\fg O« -NYO 6 NYO O« ,Nﬁ\fo
N Br\I/N, N\j;/m,,, H. N\I/N
N \Cy NS \Cy ‘3 NS \Cy 2 - N \C}{

) (19) (1K) (18-1)

Din xuét azit (1K) ¢6 thé duoc tdng hop bing cach cho din xuit bromua (1J) ma
c6 thé duoc tng hop bang cach gia nhiét din xuét thymin (11) trong dung moi ma khong
anh huéng bt loi dén phan @ng nhu cacbon tetraclorua va twong tu voi sy ¢6 mat cia
chit brom héa nhu N-bromsucxinimit, va chit khoi mao géc nhu 2,2°-
azobisisobutyronitril phan tng véi chét azit nhu natri azit trong dung moi ma khong anh
hudng bét loi dén phan tng nhu N,N-dimetylformamit va twong tw. Hop chét (1B-1) dich
c6 thé duoc san xuit bing cach khir din xuit azit (1K) thu duge trong dung mdi ma
khong anh hudng bat lgi dén phan tmg nhu nudc, metanol, etanol, tetrahydrofuran va
twong tu v6i su ¢ mit cia chit xic tac nhur paladi/cacbon, paladi hydroxit, chit xac tac
Lindlar, platin/cacbon va tuong tu véi su c6 mat hodc Véng mat cua axit nhu axit axetic,

axit clohydric va twong tu trong mdi trudong hydro 6 ap suét hodc sy diéu 4p théng thuong.

Ngoai ra, ddn xudt amin (1B-1) cfing ¢6 thé dugc tong hop nhu sau.

0w _N__0 oo N__o L% ® '
:Evv I/\f (tH) o, N0 Oy N0
2 ANH A N\pm IT Br\/E\j\J/
PG " PG
(

1E) (L (1M) ANy

Dan xuét thymin (1M) c6 thé duoc tong hop bing cach cho thymin dugc bao vé
(1L) (trong d6 PG1 1a nhém bao vé thich hgp nhu nhém tert-butoxycacbonyl (nhom Boc),
nhom benzyloxycacbonyl (nhém Cbz) va tuong ty) thu dugc bing cach bao vé thymin
(1E) bing nhém bao vé thich hop nhu nhém tert-butoxycacbonyl (nhém Boc), nhém
benzyloxycacbonyl (nhém Cbz) va twong tu, phan tng véi dan xuét halogen (1H) (trong
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d6 L 1a nguyén tir iot, nguyén tir brom hodc nguyén tir clo) trong dung moi ma khong anh
huéng bét loi dén phéan tng nhu N,N-dimetylformamit, etanol va tuwong tw v6i su c6 mit
ctia bazo nhu kali cacbonat. DAn xuit bromua (IN) ¢6 thé dugc tdng hop bang cach gia
nhiét d4n xuét thymin (1M) trong dung mdi ma khong anh huéng bét loi dén phan tmg
nhu cacbon tetraclorua va twong ty véi sy c6 mdt cua chit brom héa nhu N-

bromsucxinimit va chat khoi mao goc nhu 2,2’-azobisisobutyronitril.

9] o)
(1N} (10) (1P)

Dan xuét thymin (1P) c6 thé duge téng hop bang cach loai bd nhém bao vé PG1
ctia dan xuét phtalimit (10) thu dugc béng cach cho din xuét bromua (IN) phan tng véi
phtalimit trong dung moéi ma khong anh huéng bit loi dén phén tng nhu N,N-
dimetylformamit va twong tu voi sy c6 mit cia bazo nhu kali cacbonat bang phwong

phép thich hop nhu xtr ly axit, thiy phan va tuong tu.

L~—Cy ’ OO o !
(1F) \f; O. N_ _O
——; o~ e
N \\(
A \Cy HzN\L

(1P) (1Q) (18-1)

Hop chét dich (1B-1) ¢6 thé dugc san xuét bang cach cho hop chit (1Q) thu duge
bang cach cho dan xuét thymin (1P) va din xuét halogen (1F) (trong d6 L 1a nguyén tir iot,
nguyén tir brom hodc nguyén tir clo) trong dung méi ma khong anh hudng bét loi dén
phan tng nhu N,N-dimetylformamit va twong tu véi sy c6 mit cia chét xtc tac nhu dong
(I) iodua va twong tu va phdi tir nhur 1,8-diazabixyclo[5.4.0]-7-undexen va twong tw, phan
g v6i hydrazin va tuong tu trong dung mdi ma khong anh hudéng bét loi dén phan ting

nhu etanol va tuong ti dé loai bé nhém phthaloyl.

Dan xuit amin (1B-1) ciing c6 thé duoc tong hop nhu sau.

Q\(\I OHo HO i) Q\( i)/

{(1P) (1Q) {1B-1)
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Hop chét dich (1B-1) ¢6 thé duge san xuét bang cach loai bé, bing phuong phap
néu trén, nhém phthaloyl tir hgp chét (1Q) thu dugc bing cach cho din xuét thymin (1P)
néu trén phan tmg voi din xuét axit boronic (IR) trong dung modi ma khong anh huong
bat loi dén phan tng nhu N,N-dimetylformamit va tuong tu voi sy ¢6 mét cia chét xuc

tac nhu ddng axetat(I) va twong ti va phdi tir nhu pyridin va tuong ty.

Vi du, phuong phép téng hop hop chit dugc thé hién bing (1B-2), trong do,
trong cong thirc (1B), R4 va Rs 14 hydro; va cAu tric thanh phan (b) chira vong A:

14 cong thire (ii) sau day:

£
Xz

(i)

trong do:

Xy’ 1a —Cy va X7’ 1a nhém alkyl tuy y c6 (cic) phn tir thé (cac phan tir thé tiy ¥ duoc
lién két dé tao thanh vong), tic 13,

la
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(1B-2)

trong do:
X’ 1a nhém alkyl tly v ¢6 (cac) phan tir thé (cac phan tir thé tiy ¥ duoc lién két dé tao
thanh vong) duoc thé hién dudi day.
PG2—0
\

/chy
N. _OMe pg2—0

NC™ RN

(2A) (2C)

Dan xuét nitril (2C) ¢6 thé duoc tdng hop bang cach cho dan xuit halogen (2A)
(trong d6 L 14 nguyén tir iot, nguyén tir brom hodc nguyén it clo, va Me 1a metyl) phan
tng v6i dan xudt axit boronic (2B) (trong d6 -B(OPG2), 1a -B(OH)2 hodc dan xuét axit
boronic thich hop nhu catecholboran, pinacolboran, axit N-metyliminodiaxetic boronat va
twong ty) trong dung moi ma khong dnh hudng bét 1oi dén phan tmg nhu 1,4-dioxan hodc
toluen, butanol va twong tu v6i su c6 mét hodc véng mit clia déng dung moi nhu nudc va
tuong ty, véi sy c6 mit hodc Véng mit cia bazo nhu natri hydroxit, natri cacbonat, kali
cacbonat, natri hydro cacbonat, kali hydro cacbonat, trikali phosphat va twong tu, va dong
axetat va tuong ty, vO6i sy c6 mat hodc ving mit cla 2,4,6-triisopropyl-2’-

(dixyclohexylphosphino)biphenyl va tuong tu, va véi su ¢ mét cla chét xuc tac nhu

[1,1°-bis(diphenylphosphino)feroxen]diclopaladi, tris(dibenzylidenaxeton)dipaladi,
tetrakis(triphenylphosphin)paladi va tuong tu.
/N OMe L”"‘"Cy N_ OMe
NC ? | NC A Cy
OoPG2
(2D) (2C)

Din xuét nitril (2C) ciing ¢6 thé duoc tdng hop bing cach cho dan xudt axit
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boronic (2D) (trong d6 -B(OPG2), 1a -B(OH), hodc dan xudt axit boronic thich hop nhur
catecholboran, pinacolboran, axit N-metyliminodiaxetic boronat va twong tu, va Me 1a
metyl) phan g v&i dan xut halogen (2E) (trong d6 L 1a nguyén tir iot, nguyén tir brom
ho#c nguyén tir clo) trong dung moi ma khong anh hudng bét loi dén phan vmg nhu 1,4-
dioxan hodc toluen, butanol va tuong tu véi sy cé mét hodc Véng mit cia déng dung moi
nhu nudc va tuong tu, vai sy c6 mét hodc Véng mait cia bazo nhu natri hydroxit, natri
cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro cacbonat, trikali phosphat va
twong ti va dong axetat va twong tw, v6i sy c6 mat hodc véng mit ctia 2,4,6-triisopropyl-

2’-(dixyclohexylphosphino)biphenyl va twong tir va véi su ¢6 mét cua chét xtc tac nhu

[1,1°-bis(diphenylphosphino)feroxen]diclopaladi, tris(dibenzylidenaxeton)dipaladi,
tetrakis(triphenylphosphin)paladi va tuong tu.
H
N.. _OMe
f/ \3[ f;N 1 _OMe j,,N\{x/,O
NC"/ Q:‘:,/ \\Cy HQN\_%V/ \7:,1\;//( \Cy HZN”\‘V/ ‘ ‘E \\:":‘i\\cy
(20) (2F) 29

Dén xuét amin (2F) c6 thé duoc tdng hop bing cach khir ddn xuét nitril (2C)
trong dung mo6i ma khong anh huong bét loi dén phan tmg nhu nude, metanol, etanol,
tetrahydrofuran hodc axit axetic va tuong ty voéi sy c6 mat cia chit xuc tac nhu
paladi/cacbon, paladi hydroxit, platin/cacbon va tuong tw, véi sy c6 mét hodc ving mit
cua axit nhu axit clohydric va tuong tu trong moi truong hydro & ap suét hodc su didu 4p
thong thudng. Ngoai ra, dan xut amin (2F) ¢6 thé dugc téng hop bing phan tmg st dung
lithi nhém hydrua, phirc boran-tetrahydrofuran va twong tu trong dung mo6i ma khong anh
hudng bét loi dén phan tmg nhu tetrahydrofuran va twong tyr. Ngoai ra, dan xuit amin
(2F) ciing ¢6 thé duoc tdng hop bang phan tng st dung natri tetrahydroborat va tuong tur
trong dung mo6i ma khong dnh hudng bét 1oi dén phan tmg nhur tetrahydrofuran va twong
tu v6i sy c6 mit hodc ving mit clia ddng dung mdi nhu nude va tuong tw v6i sy c6 mat
ctia chét xtc tc nhu coban clorua va tuong ty. Dan xuét pyridon (2G) ¢6 thé dugc tong
hop bang cach cho din xuét amin (2F) phan {mg véi axit bromhydric va twong tu trong

dung mdi ma khong anh huéng bat loi dén phan ng nhu axit axetic va twong tu.

H H L—Xo' X2
F(N\" r;,o .,-/N\.»-/:;O @ /;N,\ .. O
‘ H & I g | s P
HzN\ AN N N AL oAl H /{3 ]
S N g, e P e N N S
Cy PG N Sy L
(2G) (2H) (2J)

Dén xuét pyridon (2]) ¢6 thé duge tbng hop bang cach cho amin dugc bao vé
(2H) (trong d6 PG1 1a nhém bao vé thich hgp nhu nhém tert-butoxycacbonyl (nhém Boc),
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nhom benzyloxycacbonyl (nhém Cbz) va tuong tu) thu dugc bing cach bao vé nhém
amino cua din xudt pyridon (2G) véi nhém bao vé thich hgp nhu nhém tert-
butoxycacbonyl (nhém Boc), nhom benzyloxycacbonyl (nhém Cbz) va twong tw, phan
g v6i dan xuat halogen (2I) (trong d6 L 1a nguyén tir iot, nguyén tir brom hodc nguyén
tr clo) trong dung mo6éi ma khong anh hudng bat loi dén phan tng nhu NN-
dimetylformamit, tetrahydrofuran va twong tu véi sy c6 mat clia bazo nhu kali cacbonat

va xesi cacbonat.

)?2' >1(21
N "5’0 ..................... . N O
H |
PG1 ™ Cy , ~ ™y
(29 (1B-2)

Hop chét dich (1B-2) ¢6 thé dugc san xuét bang cach loai bd nhém bao vé PG1
ctia din xuit pyridon (27) bang phurong phép thich hgp nhw xir 1y axit, thily phan va tuong

tu.

Vi du, phuong phap téng hop hop chit dugc thé hién bang (1B-3), trong do,
trong cong thirc (1B), R4 va Rs 1a hydro; va chu trc thanh phan (b) chira vong A:

la cdng thirc (iii) sau day:
X'

Xi'

e (i)
trong do:

Xy’ 1a —Cy va X2’ 1a nhém alkyl tiy y ¢6 (céc) phén tr thé (cac phin tir thé tiy ¥ dugc
lién két dé tao thanh vong), tic 13,
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X2
H,N A
\X1
Ri Rs
(1B)
la
0
O N
T
H,N
2 AN Cy
(1B-3)
trong do:

X2’ 1a nhom alkyl ty ¥ c6 (céc) phan tir thé (cac phan tir thé tiy ¥ dugc lién két dé tao
thanh vong) duoc thé hién dudi day.

PGQmO\
fB——-Cy
MeO N PG2—O MeO N
g &) g
Vo ! NG XSy
(3A) (3C)

Din xudt nitril (3C) ¢6 thé duge tdng hop bing cach cho din xuét halogen (3A)
(trong d6 L 1a nguyén tir iot, nguyén tir brom hogc nguyén tir clo, va Me la metyl) phan
tmg v6i dan xuét axit boronic (3B) (trong d6 -B(OPG2), 14 -B(OH), hodc dan xuét axit
boronic thich hop nhu catecholboran, pinacolboran, axit N-metyliminodiaxetic boronat va
twong tu) trong dung mdi ma khong dnh hudng bét loi dén phan tmg nhu 1,4-dioxan hoic
toluen, butanol va tuong tu véi sur c6 méat hodc véng mit ctia ddng dung mdi nhu nude va
twong tu, véi sy ¢ mit hodc Véng mit cila bazo nhu natri hydroxit, natri cacbonat, kali
cacbonat, natri hydro cacbonat, kali hydro cacbonat, trikali phosphat va twong tu, va dong
axetat va tuong ty, véi sy c6 mdt hodc ving mit cta 2,4,6-triisopropyl-2’-

(dixyclohexylphosphino)biphenyl va twong t, va véi sy ¢6 mat cua chét xuc tac nhur
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[1,1’-bis(diphenylphosphino)feroxen]diclopaladi, tris(dibenzylidenaxeton)dipaladi,
tetrakis(triphenylphosphin)paladi va tuong ty.

MeO. N L—=CY  meo. N
I opge 2 ~ |
.
NC ?’” NG XSy
OPG2
(3D) (3C)

Ngoai ra, ddn xut nitril (3C) ¢6 th8 dugc téng hop bang cach cho dan xuét axit
boronic (3D) (trong d6 -B(OPG2); 1a -B(OH)2 hodc dAn xuét axit boronic thich hgp nhu
catecholboran, pinacolboran, axit N-metyliminodiaxetic boronat va tuong tw, va Me la
metyl) phan Gng v6i din xuét halogen (3E) (trong d6 L 12 nguyén tt iot, nguyén tir brom
hoic nguyén tir clo) trong dung moi ma khong dnh huéng bét loi dén phan tmg nhur 1,4-
dioxan ho#c toluen, butanol va twong ty voi sy c6 mét hodc Véng mat cla déng dung moi
nhu nuéc va tuong ty, véi sy cd mit hodc véng mit ctia bazo nhu natri hydroxit, natri
cacbonat, kali cacbonat, natri hydro cacbonat, kali hydro cacbonat, trikali phosphat va
twong tu, va ddng axetat va tuong tw, v6i sy c¢6 mat hodc véng mit ctia 2,4,6-triisopropyl-
2’~(dixyclohexylphosphino)biphenyl va twong tu, va véi sy c6 mdt cla chét xtc tac nhu
[1,1°-bis(diphenylphosphino)feroxen]diclopaladi, tris(dibenzylideneaxeton)dipaladi,
tetrakis(triphenylphosphin)paladi va tuong tu.

=

MeO. N MeO_ N 0. N
NGy BN AN, PSS

(3C) (3F) (3G)

Din xuit amin (3F) c6 thé dugc tdng hop bing cich khir din xuét nitril (3C)
trong dung moi ma khong anh hudng bét loi dén phan g nhu nude, metanol, etanol,
tetrahydrofuran hodc axit axetic va twong tw, véi su c6 mat cua chit xtc tac nhu
paladi/cacbon, paladi hydroxit, platin/cacbon va tuong tw, v6i sy ¢6 mat hodc vang mit
clia axit nhu axit clohydric va tuong tu, trong moéi truong hydro & ap suét hodc sy diéu ap
théng thudong. Hon nita, dan xut amin (3F) c6 thé duoc tong hop bang phan tmg sir dung
lithi nhom hydrua, phirc boran-tetrahydrofuran va twong tu trong dung mo6i ma khong anh
huwong bét loi dén phan tng nhu tetrahydrofuran va tuong tu. Ngoai ra, dan xuét amin
(3F) ciing ¢6 thé dugc tdng hop bang phan tng st dung natri tetrahydroborat va tuong tu
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trong dung moi ma khong anh hudng bat loi dén phan vmg nhu tetrahydrofuran va twong
tu voi su ¢6 mat hodc Véng mat cua déng dung méi nhu nude va tuong ty voi sy ¢6 mat
clia chét xtic tic nhur coban clorua va tuong ty. Dan xuét pyridon (3G) ¢6 thé dugc tong
hop bing céch cho din xuét amin (3F) phén Gng v6i axit bromhydric va tuong tu trong

dung mdi ma khong anh hudng bét loi dén phan tmg nhur axit axetic va tuong ty.

x €
o N o N ™ 5 ;i;z
Cy PGt Cy PG ey
{3G) (3H) {3J)

Dén xuét pyridon (3J) ¢ thé duoc tdng hop bang cich cho amin dugc bao vé
(3H) (trong d6 PG1 14 nhém béo vé thich hop nhur nhom tert-butoxycacbonyl (nhém Boc),
nhém benzyloxycacbonyl (nhém Cbz) va tuong tu) thu duoc bang cach bao vé nhém
amino cta din xudt pyridon (3G) véi nhém bao vé thich hop nhuw nhém tert-
butoxycacbonyl (nhém Boc), nhém benzyloxycacbonyl (nhém Cbz) va tuong tu, phan
g v6i dan xuit halogen (3I) (trong d6 L 12 nguyén tir iot, nguyén tir brom hodc nguyén
tr clo) trong dung mdi mad khong énh hudng b4t loi dén phan tmg nhu N,N-
dimetylformamit, tetrahydrofuran va tuong tw v6i su c6 mét clia bazo nhur kali cacbonat

va xesi cacbonat.

>§2‘ >¥<2‘
O.__N 0. N
H | |
N\;CL H N\I)\
PG~ X"y 2 XNy
3J) (1B-3)

Hop chat dich (1B-3) ¢6 thé duoc san xuit bang cach loai bd nhém bao vé PG1
ctia dan xuét pyridon (3T) bing phuong phap thich hgp nhu xi Iy axit, thily phén va twong
tu.

Vi dy, phuong phap tong hop hop chat dugc thé hién bang (1B-5), trong do,
trong cong thirc (1B), R4 va Rs 1a hydro; va chu tric thanh phan (b) chira vong A:
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O

’*LLL N \Xf
(v)

trong do:

X1’ 1a-Cy, ttrc 13,

X2
H,N A
X
Ri Rs
(1B)
la
= /"O
H,N N
2 NS \“Cy
(1B-5)

duoc thé hién duéi day.

L—Cy

/@ 0 6B O
NH : N
N T \Cy

(5A) (5C)

34174

Cy VoS My

(5D) (5E)

|
®
,
a
~

Din xuét bromua (5D) ¢6 thé dugc tong hop bing cich gia nhiét din xudt

pyridon dugc thé (5C) thu duoc bing cach cho dan xuit pyridon (5A) va dan xuét

halogen (5B) (trong d6 L 1 nguyén tir iot, nguyén tir brom hodc nguyén tir clo) trong

dung mdi ma khong anh hudng bét loi dén phan tng nhu N,N-dimetylformamit, 1,4-

dioxan va tuong tu voi s ¢6 mét hodc véng mit cia bazo nhu kali phosphat va tuong tur

v6i su c6 mit cia chit xuc tic nhu dong (I) iodua va tuong tu va phdi tor nhur 1,8-

diazabixyclo[5.4.0]-7-undexen, N,N’-dimetyletylendiamin va twong tu, trong dung mdi
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ma khong anh hudng bét loi dén phan tmg nhu cacbon tetraclorua va tuong ty phén tmg
v&i chét brom héa nhu N-bromsucxinimit véi sy 6 mit cia chét khoi mao géc nhu 2,2°-
azobisisobutyronitril. Dan xuét azit (SE) c6 thé dugc téng hop bing cach cho din xuit
bromua (5D) phéan mg v6i chét azit nhr natri azit va tuong tu trong dung mdi ma khong

anh hudng bét loi dén phan Gmg nhu N,N-dimetylformamit, tetrahydrofuran va twong ty.

O
| 91 Jed
Naw A N\Cy H N e N,\Cy
(5E) (1B8-5)

Hop chit dich (1B-5) c6 thé dugc san xuit bing cach khir din xuit azit (SE)
trong dung mo6i ma khong anh hudng bét loi dén phan tmg nhu nuéc, metanol, etanol,
tetrahydrofuran hodc axit axetic va twong tir v6i sy c6 mat cua chit xtc tac nhu
paladi/cacbon, paladi hydroxit, platin/cacbon hodc chét xtc tac Lindlar va twong tu trong
mdi trudng hydro & 4p suét hoic su didu 4p thong thuong.

Vi du thwe hién sang ché

Sang ché dwoc giai thich chi tiét sau day bing cach vién din dén cic vi du tham
khao, cac vi du va vi du thir nghiém, ma khong dugc xem la gidi han sang ché. Trir phi cé
quy dinh khac, cac thiét bi, cac chét phan tng va twong tu duge st dung trong céc vi du
c6 thé d& dang duoc didu ché theo phuong phap thuong duge thyc hanh trong linh vue
lién quan hodc c6 ban sin. Ngoai ra, % trong hop chit néu & d& muc 14 hidu sut.

Céc cdng thirc cAu tao va cac tri sb dic tinh cla cac hop chét vi du tham khao
duoc thé hién trong Bang 2.
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Bang 2-1
A o ol . MS(ESI .
&:::;mm Cing thire ol igo JhrE (M"’i)‘“ NMR
O 50501 . v e _ _
A \ ./ 25 T NMR {400, MHz, CD;0D) 8 7,67+7,63 (m; 2H), 7,47-7,34 {m, 28},
v 4;« AH 14 NMR (400 MHz, DMSO-dg) 512,91 {8, 1H), 7,82 {d, J = 8,0 Hz, 1H), 7,75 (d, J
B4 ;m;;q §:0 0 286 = B0 Hz, 1H), 7,67 (s, TH), 7,56:7,52 (m, 1H), 7,427,37 (m, 1H), 4,294,26 [m,
L{/&af O 1H), 3,583,647 {m, 1H), FA13,35 (m; "TH), 2,10-1,82 [m1, 3H), 1,73-1,64 {m, 1H).
o Nf_», OH 1H NMR (300 MHz, CD;0D) 5 7,68-7,65 (m, 1H), 7,52-7,50 {m, 2H), 7,33-7,28 (m,
B2 7 ) §Y 0 314 1H), 4,45-4,42 (m, 1H), 3,87-3,54 (m, 1H), 3,553,51 (m, 1H), 2,18-2,05 [m, 3H},
- 0 1,841,817 (m, 1H).
F
‘ HN” JOH 11 NMR (400 MHz, DMSO-dg) 5 12,75 (brs, 1H), 8,31 (d, J = 8,7 Hz, 1H), 7,75
B3 aw 5:00 288 (dd, 9291, 4,1 Hz, 1H), 7,80 (4d; J'= 8,5, 2,8 Hz, 1H), 749 {5, 1H), 7,38 {ddd, J
FL*./ = 9,3, 9,3, 2,8 Hz, 1H), 3,96 (o, 4= 8,9, 7,2 Hz, 1H), 1,26 (d, 4 = 7,2 Hz, 3H}.
- OH
\N ,OH
B4 O, &0 5 32
it °
_oH
{:"k’DH 11 'NMR:{300: MHz,; CD;0D} 5 7,65-7,61 {m; 4H), 7,507 45 (m, »23). ?,28 {dhd=
BS 0. .80 4 330 60, 2,7 Bz TH); 4,38 (s tH), 4,28 {s, 1H), 3,753,858 (m; 2H), 2,15-2,05 (m, TH),
Fﬁ\_j\f o 1,80-4,84 {m; 1H).
e
O N0
o HN g; . 128 W NMR (300 MHz, DMSO;) & 8,27 (s, 3H}, 8,16 (s, 1H}, 7,85-7,93 (m, 2H),
A }\ﬁ 7,7557,12 {my 2H), 5,175,08 (m;, 1H) 3,74 (s, 2H) 1,43 (d:J-= 7,0 Hz, BH).
R CF;
HCI
ez T b 44 TH NMR {300 MHz, DMSO-d;) 5 8,27 (s 3H): 8,19 (s, 1H), 7,07:7,84:(m, 2H),
HHN \,N\@ 7,76-7,73 {n¥; 2R);°3,06:3,89 (m, 2H), 5,76 {s, 2H), 1,17 (&4 = 6,9 Hz, IH):
T CRue
ON.O
P HN As Nz 360 TH NMR (300 MHz, CD;OD} 57,57 (s, 1H), 7,88-7,85 (m, 2H), 7,68-7,66 (m, 2H),
\{j\ 3,91 (s, 2H), 3,40 (5, 3H).
%> CFy
HCl
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Béng 2-2
Vidy tha . MS(ES])
W i:sfv Ml Coogthie chutgo miz (M+H* NMR
O, _so,cl , :
A2 \ 7/ a5 |'HNMR (400 MHz, CDCL) & 7,72 (s, 1H), 7,80-7,55 (m, 1H), 7,47 (d, J =88 Hz, 1H), 7,12
{t, J = 8,8 Hz, 1H).
O, _so,cl
A3 Q_Jl 234 .
Oy-80,C ! : H), 7,59 (dd, J
Ad 7\ J . H NMR (400 MHz, CDCly) & 8,85 (d,J = 6,0 Hz, 1H), 7,74 (d, J = 1,0 Hz, 1H), 7,59 (dd,
N =6,0; 1,0 Hz, 1H),
Ci
[@YOH H NMR (300 MHz, CD;0D) 8 7,63 (dd, J = 8,3, 3,9 Hz, 1H), 7,54 (s, 1H), 7,49 (dd, J =
B8 0,500 M2 |84, 2,7 Hz, TH), 7,29 (ddd, J = 83, 9,0, 2,7 Hz, 1H), 5,98-5,36 (m, TH), 5,82-5,78 (m, 1H),
QJSO 5,20-5,18 (m, 1H), 4,37-4,35 (m, 2H)..
F
g F
B 1H NMR (300 MHz, CD;0D) 5 7,66-7,62 (m, 1H), 7,55 (d, J = 1,2 Hz, 1H), 7,49 (dd, Jd =
B7 o M5 30 (g4, 2,7 Hz, 1H), 7,28.(dt, J'= 9,0, 2,7 Hz, TH), 470-4,84 (m, TH), 3,98:3,80 (m, 2H), 2,83
"\ o 2,71 (m, 1H), 2.58-2,49 (m, TH).
o fﬂ%\ﬁ’” "H NMR (300 MHz, CD,0D) & 7,71 (dd, J = 8,2, 4,1 Hz, 1H), 7,81 (5, 1H), 7,54 (dd, J =
B8 » &0 300 (B, 2,7 Hz, 1H), 7,34 (ddd, J =9,3,9,0, 2,7 Hz, 1H), 476 (t, J = 8,4 Hz, TH), 403:3,36 (m,
° 2H), 2,46-2,36 (m, 2H),
HN OH
BS O, 800 300 «
g
F’,
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Bang 2-3
Vi tham S g MS(ESY
Id!ﬁ: ) Céng thive cfu 10 il (HHE NMR
o
N
B-10- \0 p 500 14 'H NMR (400 MHz, CD;0D}) & 7,59-7,60 (m, 3H), 7,16-7,12 (m, 1H), 4,47-4,44{m, 1H),
Q—) o 3,69-3,64 (m, TH), 3,56-3,52 (m, 1H], 2,20-2,00 (m, 3H}), 1,85-1,81 (m, 1H).
F
o (ryj\,,»f-"H 'H NMR (400 MHz, DMSO-dg) 6 12,92 (s, TH), 8,12 (s, 1H), 8,66 (d, J = 7,4 Hz, 1H), 7,87
Bt @]ﬁfg" o 27 |(d, J =T He, 1H), 7,82 (s, 1H), 431 - 4,28 (m, 1H), 3,57 - 3,52 (m, 1H), 3,44-3,38 (m,
=~ 1H), 214 -2,09 {m, 1H), 1,98 - 1,84 (m, 2H), 1,76 - 1,72 (m, 1H) .
‘ o, NN OH 'H NMR (400 MHz, CD10D}): 8 7,56 {5, TH), 7,52-TA9 (m, 1H), 744 (d, J = 0,8 Hz, TH),
B2 S5 30 |7.35(dd, J = 11,2, 1,8 Hz; 1H), 4,43-4,39 (m, TH), 3,64-3,60 (m, 1H), 3,58-3,31 (m, 1H},
\ 7/ o > . ¢ \ B
’ 246 (s, 3H), 2,18-1,82 (m, 3H), 1,724,71 (m, 1H).
OH
B4 o szo sis |'HNMR (400 Mz, DMSO-de): 512,56 (s, 1H), 9,38 (5, 1H), 9,08 (5, TH), 8,62 (d, J = 5,6
‘ N(’j]’ 5 Hz; 1H), 7,81 (d, J = §,8 Hz, 1H), 7,84 (s, 1H), 1,35-1,31 (m, 2H), 1,20-1.24 (m, 2H).
(Nj\rori
B4 8. g:0 (5 312 -
(NLQH 'H NMR (400 MHz, DMSO) & 7,84 (d, J =4,1 Hz, 1H), 7,34 (d, J = 4,1 Hz, 1H), 4,11 (dd, J
B46 | S_&o & 296 |=8,7, 41 Hz, 1H), 3,47 - 3,38 (m, 1H), 3,28 - 3,18 (m, 1H), 2,08 — 1,94 (m, TH), 1,84~ 178
~J o (m, 2H), 1,74 = 1,82 (m, 1H).
oH
B8 /@,ifg;\of 274 .
F
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Bang 2-4
Vidy tham 5 o MS(ES] '
Monp' Cong thix eku 190 'z (MK NMR
ok
C4 | HyM T 341 "H NMR {400 MHz, CD\GD) B 8,13(d, J = 24 Hz, 1H), 8,05 (d, J= 2,4 Hz; 1H), 7,74 - T,80 (m, 4H),
Y 5,2 (hept, 4 = 63 Hz, 1H), 4,10 (5, 2H), 1,48 (d, J =69 Hz, SH).
TN Ry
HCI
’\T«’
N0 , ' HMR (400 WHz, DMSO-de) & 8,41 (brs, 3H], 8,07 (d, J= 2,4 Hz, 1H), 7,98d, J = 82 Hz, 2H), 7,96
c-6 Han,e»i‘-\%«Im? &y {d; J = 24 Hz, 1H), T,78 {d, J'= §2 Hz, 2H), 5,17 (hept, J = 6,8 Hz; TH), 3,88+ 3,96 (m, ZH), 1,35 (d,
ey J =88 Hz, 6H).
HCI
jon »
o | HaNrMNage seo  |HNMR (400 Wz, CDSOD) 57,90-7,86 (i, 3H), 7574 (d, J = 8,4 Hz, 1H), 1,67 (d, J= 8,0, Hz, 2H),
xicﬁ 8,72 (d, J = 34 Hz, 1H); 4,90 (s, 2H).
Hel
-
0,N.0
T | HaN AN, ey 329 .
""y‘\CFg
'
O, N..0
C8 | HpN, S N, ,N\i 328 -
L‘“' “CF3.
N o
0,.N..0
Ty
C-9 HyN. i, N‘T’ ~ 278 -
x*%/"i\ E
~
0,.N. 0
Y
o0 HEN\,\TLV N 24 -
g
Bang 2-5
Yo o Céng thirc cau tao 7‘5 (ESI) N NMR
m/z (M+H)
c11 312 .
c42 32 i
C-13 312 -
c44 312 .
HCI

Vi du tham khao A-1: Tong hop 5-flobenzofuran-2-ylsulfonylclorua (A-1)
(bude 1) Tong hop 2-(2,2-dibromvinyl)-4-flophenol

-80-



34174

Dung dich diclometan (80mL) chira cacbon tetrabromua (1,70kg, 5,14mol) dugc
1am lanh dén 0°C duoc bd sung thém triphenylphosphin (2,07kg, 7,91mol) va hdn hop
nay dugc khudy trong 30 phut. Hon hop phén img dugc bd sung thém trietylamin (1,30kg,
12,8mol), va 5-flo-2-hydroxybenzaldehyt (300g, 2,14mol) dugc thém vao tir tir trong khi
duy tri nhiét do phan tmg & 5°C hodc thip hon. H3n hop phan tig duge khudy ¢ 30°C
trong 2 gio va dugc c¢d dudi 4p sudt giam, va phan cin thu duoc dugc tinh ché bang sic
ky cot silica gel (hexan/etyl axetat) @8 thu dugc hop chit néu & dé muc (300g, 1,01mol,
47%).

'H NMR (400 MHz, CDCls) & 7,54 (s, 1H), 7,35-7,32 (m, 1H), 6,95-6,90 (m, 1H), 6,79-
6,75 (m, 1H), 5,41 (s, 1H).

(bude 2) Téng hop 2-brom-5-flobenzofuran

Hop chét (300g, 1,01mol) thu duge & bude 1, dong (I) iodua (15,5, 81mmol) va
kali phosphat (430g, 2,03mol) duoc bd sung thém tetrahydrofuran (2L) va hdn hop nay
duoc khudy & 80°C trong 2 gid. Chét khong tan dugc loc, va dich loc duge ¢d dudi ap
suat giam. Phan cn thu dugc duge tinh ché bang séc ky cot silica gel (hexan) dé thu duge
hop chit néu & d& muc (120g, 0,56mol, 55%).

'H NMR (300 MHz, CDCls) 8 7,41-7,37 (m, 1H), 7,20-7,17 (m, 1H), 7,03-6,96 (m, 1H),
6,71 (s, 1H).

(bude 3) Tong hop 5-flobenzofuran-2-ylsulfonylclorua (A-1)

Hop chét (80g, 0,37mol) thu dugc & bude 2 duge bd sung thém dietylete (2L), va
hdén hgp nay dugc lam lanh dén 0°C. 1,3mol/L tert-Butyllithi (dung dich n-pentan,
375mL, 0,49mol) dugc thém tir tir tng giot vao trong khi duy tri nhi€t d0 phan ung ¢
5°C hodc thip hon. Sau khi khudy & 0°C trong 30 phut, lwu huynh dioxit dugc thdi vao
trong hdn hop phan tmg trong 25 phut trong khi duy tri nhiét do phan tng ¢ 5°C hodc
thép hon. N-closucxinimit (65g, 0,49mol) dugc b sung vao & 0°C va hdn hop nay duoc
khudy trong 20 phat. Hon hop phén tng duge rét vao nudc dd, va dugc chiét bang
diclometan. L&p hitu co duge lam kho bang natri sulfat. Chét 1am khd dugc loc, dung moi
duge 1am bay hoi va phéan cin thu duoc duge tinh ché bang sic ky cot silica gel (hexan)
d& thu duoc hop chét néu & ¢ muc (28g, 0,12mol, 32%).

MS (ESI) m/z 235 (M+H)"
'H NMR (400 MHz, CD30D) 6 7,67-7,63 (m, 2H), 7,47-7,34 (m, 2H).
Vi du tham khéo A-2: Téng hop 4-flobenzofuran-2-ylsulfonylclorua (A-2)

Hop chét néu & d& muc thu duge bang cach st dung 6-flo-2-hydroxybenzaldehyt
-81-



34174

thay vi 5-flo-2-hydroxybenzaldehyt va theo quy trinh twong tu nhu trong Vi du tham khao
A-1.

MS (EST) m/z 235 (M+H)*

'H NMR (400 MHz, CDCLs) 8 7,72 (s, 1H), 7,60-7,55 (m, 1H), 7,47 (d, J = 8,8 Hz, 1H),
7,12 (t, T = 8,8 Hz, 1H).

Vi du tham khéo A-3: Téng hop 5-metylbenzofuran-2-ylsulfonylclorua (A-3)

Dung dich tetrahydrofuran (75mL) chtra 5-metylbenzofuran (5,2g, 39mmol)
dugc lam lanh dén -40°C, 2,5mol/L n-butyllithi (dung dich hexan, 19mL, 48mmol) duoc
bd sung vao va hon hop nay dugce khudy trong 40 phut. Luu huynh dioxit duoc thdi vao
trong hon hop phan ung trong 20 phut trong khi duy tri nhiét do ¢ -40°C dén -30°C, va
hdn hop nay duoc khudy & nhiét do trong phong trong 90 phiit. Hén hop phan tmg duoc
bd sung thém hexan, v chét khong tan dwgc gom bing céach loc, va dugc 1am kho. Chét
ran thu dugc dugc bd sung thém diclometan (300mL) va N-closucxinimit (31g, 0,23mol),
va hon hop ndy dugc khudy & nhiét do trong phong qua dém, va chét khong tan duoc loc.
Dich loc dugce ¢6 dudi ap sut giam dé thu duogc hop chét néu & d& muc (3,0g, 13mmol,
33%).

MS (ESI) m/z 231 (M+H)"
Vi du tham khao A-4: Tng hop 4-clofuro[3,2-c]pyridin-2-sulfonylclorua (A-4)

Dung dich tetrahydrofuran (80mL) chira 4-clofuro[3,2-c]pyridin (3,0g, 20mmol)
duoc lam lanh dén -40°C, 2,5mol/L n-butyllithi (dung dich hexan, 9,4mL, 24mmol) dugc
bd sung vao va hdn hop nay dugc khudy trong 1 gio. Luu huynh dioxit dugc thdi vao
trong hdn hop phan ung trong 30 phut trong khi duy tri nhiét d§ & -40°C dén -30°C, va
hén hop nay dugc khudy & nhiét do trong phong trong 1,5 gio. Hon hop phén tng duge
bd sung thém hexan (100mL), va chét khéng tan dugc gom bang cach loc, va dugc lam
khé. Chét rén thu dugc duge bd sung thém diclometan (75mL) va N-closucxinimit (3,1g,
23mmol) duge bd sung vao & 0°C, va hon hgp nay dugce khudy & nhiét d trong phong
trong 1 gid. Hon hop phén tng dugce rira 5 1an bang nudce. Lép hitu co duge 1am khod bang
natri sulfat, chit 1am khé dugc loc, va dung moi duge 1am bay hoi dé thu duoc hop chét
néu & dé muc (3,5g, 14mmol, 71%).

MS (ESI) m/z 252 (M+H)*

'H NMR (400 MHz, CDCl3) & 8,55 (d, T = 6,0 Hz, 1H), 7,74 (d, J = 1,0 Hz, 1H), 7,59 (dd,
1=6,0, 1,0 Hz, 1H).

Vi du tham khao B-1: Téng hop axit (2S)-1-(benzofuran-2-ylsulfonyl)pyrolidin-2-
-82-
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cacboxylic (B-1)

L-prolin (53mg, 0,46mmol) dugc hoa tan trong dung dich nuwéc natri hydroxit
2mol/L (2mL) va tetrahydrofuran (2mL), benzofuran-2-sulfonylclorua (120mg,
0,56mmol) dugc bd sung vao va hdn hop nay dugc khudy & nhiét do trong phong trong
mot vai gio. Hon hop phan tng duoc chiét bang diclometan, va 16p nuéc duge trung hoa
bing 2mol/L axit clohydric, va dugc chiét bang diclometan. Lép hitu co thu duge duge
1am kho bang natri sulfat. Chét 1am kho duge loc, va dung mdi duge 1am bay hoi dé thu
dwoc hop chit néu & d& muc & dang cac tinh thé mau tring vang nhat (110mg, 0,37mmol,
81%).

MS (ESI) m/z 296 (M+H)*

'H NMR (400 MHz, DMSO-de) 8 12,91 (s, 1H), 7,82 (d, ] = 8,0 Hz, 1H), 7,75 (d, T = 8,0
Hz, 1H), 7,67 (s, 1H), 7,56-7,52 (m, 1H), 7,42-7,37 (m, 1H), 4,29-4,26 (m, 1H), 3,54-3,47
(m, 1H), 3,41-3,35 (m, 1H), 2,10-1,82 (m, 3H), 1,73-1,64 (m, 1H).

Vi du tham khao B-2: Tdng hop axit (2S)-1-(5-flobenzofuran-2-yl)sulfonylpyrolidin-2-
cacboxylic (B-2)

Thu duoc hop chat néu & dé muc (hiéu sut 69%) bang cach sir dung A-1 thay vi
benzofuran-2-sulfonylclorua va theo quy trinh twong ty nhu trong Vi du tham khao B-1.

MS (EST) m/z 314 (M+H)*

'H NMR (300 MHz, CD;0D) § 7,68-7,65 (m, 1H), 7,52-7,50 (m, 2H), 7,33-7,28 (m, 1H),
4,45-4.42 (m, 1H), 3,67-3,64 (m, 1H), 3,55-3,51 (m, 1H), 2,18-2,05 (m, 3H), 1,84-1,81
(m, 1H).

Vi du tham khao B-3: Tdng hop axit (2S)-2-[(5-flobenzofuran-2-yl)sulfonylamino]
propanoic (B-3)

Este hydroclorua cta alanin tert-butyl (0,18g, 1,0mmol) duoc bd sung thém
axetonitril (SmL), A-1 (0,28, 1,2mmol) va trietylamin (0,30mL, 2,2mmol) va hén hop
ndy duoc khudy & nhiét d9 trong phong qua dém. Hdn hop phan tng dugc ¢d dudi ap sudt
giam. Phan cin thu duoc duge bd sung thém axit trifloaxetic (2mL) va hdn hop nay duge
khudy & nhiét d6 trong phong trong 2 gid, dugc cd dudi ap sut giam, va phan cin thu
duge duge tinh ché bing sic ky 16ng hiéu ning cao (nudc-axetonitril, mdi loai chira 0,1%

axit trifloaxetic) dé thu dwoc hop chét néu & dé muc (0,24g, 0,84mmol, 84%).
MS (ESI) m/z 288 (M+H)*

'HNMR (400 MHz, DMSO-ds) & 12,75 (br-s, 1H), 8,91 (d, ] = 8,7 Hz, 1H), 7,75 (dd, J =
9,1, 4,1 Hz, 1H), 7,60 (dd, J = 8,5, 2,8 Hz, 1H), 7,49 (s, 1H), 7,38 (ddd, ] = 9,3, 9,3, 2,8
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Hz, 1H), 3,96 (dq, J=8.9, 7,2 Hz, 1H), 1,26 (d, J = 7,2 Hz, 3H).
Vi du tham khao B-4: Tdéng hop axit (28S,3S)-1-(benzofuran-2-ylsulfonyl)-3-
hydroxypyrolidin-2-cacboxylic (B-4)

Hop chit néu & d& muc thu dugc bing cach sir dung (3S)-3-hydroxy-L-prolin
thay vi L-prolin va theo quy trinh twong tw nhu trong Vi du tham khéo B-1.

MS (EST) m/z 312 (M+H)"

Vi du tham khao B-5: Tdéng hop axit (2S,3S)-1-(5-flobenzofuran-2-ylsulfonyl)-3-
hydroxypyrolidin-2-cacboxylic (B-5)

(bu6e 1) Téng hop este hydroclorua cia (3S)-3-hydroxy-L-prolin metyl

(3S)-3-hydroxy-L-prolin (1,5g, 12mmol) dugc bd sung thém metanol (20mL) va
thionyl clorua (1,4g, 0,12mol), va hdn hop nay dugc khudy & nhiét dd trong phong qua
dém. Chét khong tan tao thanh dugc gom bang cach loc, va rira bing dietyl ete dé thu
duogc hop chét néu & d& muc (1,9g, 10mmol, 91%).

MS (ESD) m/z 146 (M+H)"

'H NMR (CDCls, 300 MHz): § 6,01-5,99 (m, 1H), 4,49-4,46 (m, 1H), 4,13 (d, ] =2,7 Hz,
1H), 3,76 (s, 3H), 3,38-3,28 (m, 2H), 2,01-1,84 (m, 2H).

(budc 2) Téng hop metyl este cta axit (2S,3S)-1-(5-flobenzofuran-2-ylsulfonyl)-3-
hydroxypyrolidin-2-cacboxylic

Hop chét (1,2g, 6,7mmol) thu dugc & bude 1 dugc bd sung thém diclometan
(20mL), trietylamin (2,8mL, 20mmol) va 4-dimetylaminopyridin (82mg, 0,67mmol).
Hdn hop phan g ndy dugc lam lanh dén 0°C, A-1 (1,6, 6,7mmol) dugc bd sung vio va
hén hop nay duoc khudy trong 1 gid va duge ¢d dudi ap sudt giam. Phén can thu dugc
duoc tinh ché bing sdc ky cot silica gel (ete diu mo/etyl axetat) dé thu dugc hop chit néu
& dé muc (1,4g, 4,1mmol, 61%).

MS (ESI) m/z 344 (M+H)"

'H NMR (300 MHz, DMSO-ds): & 7,81-7,67 (m, 1H), 7,65-7,61 (m, 2H), 7,44-7,37 (m,
1H), 5,43 (s, 1H), 4,27-4,25 (m, 1H), 4,16 (s, 1H), 3,67 (s, 3H), 3,63-3,44 (m, 2H), 1,97-
1,94 (m, 1H), 1,80-1,74 (m, 1H).

(bude 3) Tong hop axit (2S,3S)-1-(5-flobenzofuran-2-ylsulfonyl)-3-hydroxypyrolidin-2-
cacboxylic (B-5)

Dung dich metanol (20mL) chtra hop chét (1,2g, 3,5mmol) thu dugc & budc 2
duoc bd sung thém dung dich nuéc lithi hydroxit 2mol/L (10mL), va hdn hop nay duge
_ a4
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khudy & nhiét do trong phong trong 1 gid. Metanol dugc 1am bay hoi tir hdén hgp phan
mg nay, axit clohydric dam dic dugc bd sung vao va két tia tao thanh dugc gom bang

cach loc, va dugce lam kho dé thu duoc hop chét néu & d& muc (0,78g, 2,4mmol, 68%).
MS (ESI) m/z 330 (M+H)"*

'H NMR (300 MHz, CD;OD): § 7,65-7,61 (m, 1H), 7,50-7,45 (m, 2H), 7,28 (dt, J = 9,0,
2.7 Hz, 1H), 4,38 (s, 1H), 4,28 (s, 1H), 3,75-3,58 (m, 2H), 2,15-2,05 (m, 1H), 1,90-1,84
(m, 1H).

Céc hop chét B-6, B-10, B-14 - B-16 trong Bang 2 dugc tdng hop bang cach sit
dung cac chit phan g c6 ban san tuong g va theo quy trinh twong tw nhu trong Vi du
tham khao B-1.

Vi du tham khdo B-7: Téng hop axit (25)-1-(5-flobenzofuran-2-ylsulfonyl)-4,4-
diflopyrolidin-2-cacboxylic (B-7)

Dung dich pyridin (20mL) chira metyl este cta 4,4-diflo-L-prolin (0,81g,
4,9mmol) dugc bd sung thém A-1 (1,2g, 4,9mmol), va hdn hop nay duge khqu & nhiét
do trong phong trong 2 gid. Hon hop phan tmg duoc bd sung thém dung dich nudc axit
clohydric 6mol/L dé didu chinh dén d6 pH4, va hdn hop ndy dugce chiét bang diclometan.
L6p hitu co duge 1am khd béng natri sulfat, va chit lam kho duoc loc. Dung mdi duge
lam bay hoi va phan cin thu dugc dugce tinh ché bang sic ky cot silica gel (hexan/etyl
axetat) dé tao ra metyl este cua hop chét néu & d& muc. Metyl este thu dugc dugc bd sung
thém metanol (20mL) va dung dich nudc lithi hydroxit 2mol/LL (20mL), va hdn hop nay
duoc khudy & nhiét do trong phong trong 30 phut. Metanol dugc lam bay hoi tur hdn hop
phan ung nay, axit clohydric ddm dic duoc bd sung vao va chét két tha tao thanh duogc
gom bang cich loc, va dugc 1am kho dé thu dugc hop chét néu & dé muc (0,72g, 2,1mmol,
42%).

MS (ESI) m/z 350 (M+H)"

'H NMR (300 MHz, CD3;0D) § 7,66-7,62 (m, 1H), 7,55 (d, J = 1,2 Hz, 1H), 7,49 (dd, J =
84,27 Hz, 1H), 7,29 (dt, J = 9,0, 2,7 Hz, 1H), 4,70-4,64 (m, 1H), 3,98-3,90 (m, 2H),
2,83-2,71 (m, 1H), 2,59-2,49 (m, 1H).
Vi du tham khao B-8: Tdng hop axit (2S)-1-(5-flobenzofuran-2-ylsulfonyl)azetidin-2-
cacboxylic (B-8)

Axit (S)-azetidin-2-cacboxylic (1,9g, 19mmol) dugc bd sung thém dung dich
nudce natri hydroxit bdo hoa (15mL) va dung dich tetrahydrofuran (15mL) chira A-1 (4,5g,
19mmol) va hdn hgp nay duge khudy & nhiét do trong phong trong 30 phut.
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Tetrahydrofuran dugc lam bay hoi, dugc diéu chinh dén d6 pH3 - 4 bang dung dich nuéc
axit clohydric 1 mol/L, va két tia dugc gom bing cach loc, va duge lam kho dé thu dugc

hop chét néu & dé muc (4,0g, 13mmol, 71%).
MS (ESI) m/z 300 (M+H)"

'H NMR (300 MHz, CDs0D) 8 7,71 (dd, J = 9,2, 4,1 Hz, 1H), 7,61 (s, 1H), 7,54 (dd, T =
8.4,2.7 Hz, 1H), 7,34 (ddd, ] = 9.3, 9,0, 2,7 Hz, 1H), 4,76 (t, ] = 8,4 Hz, 1H), 4,03-3,96
(m, 2H), 2,45-2,36 (m, 2H).

Vi du tham khédo B-9: Téng hop axit 1-[(5-flobenzofuran-2-yl)sulfonylamino]
xyclopropancacboxylic (B-9)

Dung dich tetrahydrofuran (3mL) chira axit 1-aminoxyclopropancacboxylic
(0,37g, 3,6mmol) dugc bd sung thém A-1 (1,0g, 4,3mmol) va dung dich nuéc natri
hydroxit 2mol/L (3,0mL, 6,0mmol) va hdn hop nay duge khudy & nhiét do trong phong
trong 4 gid. Hon hop phén ting dugc bd sung thém diclometan va hon hop nay duge chiét
bing nude. Lép nude duge axit hoa bang axit clohydric 2mol/L, va sau d6 dugc chiét
bing diclometan. Lép hitu co dugce ¢d dudi ap suét gidm va phéan cin thu dugce dugc tinh
ché bing sic ky léng hiéu ning cao (nudc-axetonitril, mdi loai chira 0,1% axit

trifloaxetic) dé thu dugc hop chét néu & d& muc (0,30g, 1,0mmol, 28%).
MS (ESI) m/z 300 (M+H)*

Vi du tham khéo B-11: Téng hop axit (2S)-1-furo[3,2-c]pyridin-2-ylsulfonylpyrolidin-2-
cacboxylic (B-11)

(buéc 1) Tdéng hop axit (2S)-1-(4-clofuro[3,2-c]pyridin-2-yl)sulfonylpyrolidin-2-

cacboxylic

Nude (12mL) duge bd sung vao L-prolin (1,0g, 8,8mmol) va natri hydroxit
(0,64g, 16mmol) dé hoa tan ching, va hdn hgp nay duoc khudy & 0°C trong 25 phut.
Dung dich tetrahydrofuran (18mL) chita A-4 (2,0g, 8,0mmol) dugc bd sung vio tir tir, va
hén hop nay duge khudy trong 40 phit. Hon hgp phan tmg duoc bb sung thém dung dich
nuée axit clohydric 6mol/L dé diéu chinh dén d6 pH4, va chit khong tan dwoc gom bing
cach loc, va dugc lam kho dé thu dugc hop chét néu & d& muc (1,1 g, 3,3mmol, 42%) &

dang chat rin mau trang.
MS (ESI) m/z 331 (M+H)"
'H NMR (400 MHz, DMSO-ds) & 8,49 (d, J = 6,0 Hz, 1H), 7,93 (dd, J = 6,0, 0,8 Hz, 1H),

7,80 (d, J = 0,8 Hz, 1H), 4,34 - 431 (m, 1H), 3,60-3,53 (m, 1H), 3,48 - 3,43 (m, 1H), 2,17
22,12 (m, 1H), 1,96 - 1,75 (m, 3H).
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(budc 2) Téng hop axit (2S)-1-furo[3,2-c]pyridin-2-ylsulfonylpyrolidin-2-cacboxylic (B-
11)

Hop chét (0,80g, 2,4mmol) thu dugc & bude 1 duge hoa tan bing cach thém axit
axetic (25mL) va tetrahydrofuran (25mL), va 10% paladi/cacbon (150mg) dugc bd sung
vao. Hn hop phan tmg duoc khudy trong mdi trudng hydro & 70°C trong 4 gio, chit xuc
tac duoc loc, etyl axetat duoc bd sung vao dich loc va hdn hgp nay dugc ria bing nudc.
Lép hitu co duge lam kho béng natri sulfat, chit lam kho dugc loc, va dung mdi duge lam
bay hoi va metanol (8mL) duoc bd sung vao phan cin thu dugc. Chét khong tan dugc
gom béng cach loc, va dugc lam kho dé thu duoc hop chét néu & d& muc (0,30g, 1,0mmol,

42%) & dang chit rin mau tring,
MS (ESI) m/z 297 (M+H)*

'H NMR (400 MHz, DMSO-ds) & 12,92 (s, 1H), 9,12 (s, 1H), 8,66 (d, J = 7,4 Hz, 1H),
7,87 (d,J =7,4 Hz, 1H), 7,82 (s, 1H), 4,31 - 4,28 (m, 1H), 3,57 - 3,52 (m, 1H), 3,44 - 3,38
(m, 1H), 2,14 - 2,09 (m, 1H), 1,96 - 1,84 (m, 2H), 1,76 - 1,72 (m, 1H).

Vi du tham khéo B-12: Téng hop axit (2S)-1-(5-metylbenzofuran-2-ylsulfonyl)pyrolidin-
2-cacboxylic (B-12)

L-prolin (0,42g, 3,6mmol) dugc hoa tan trong dung dich nuée natri hydroxit béo
hoa (10mL), va dung dich tetrahydrofuran (SmL) chira A-3 (0,91g, 4,0mmol) dugc bd
sung nho giot vao & 0°C. Sau khi khudy trong 30 phut, hdn hgp phéan tng nay dugc phan
b6 bing cach thém diclometan. Lép hitu co dugc loai bo, va 16p nuée duoc cd dudi ap
suét giam dé loai bo diclometan con lai. Hon hop nay dugc axit hoa bang cach thém tir tir
dung dich nuéc axit clohydric 10 mol/L. Két tha dugc gom béng cach loc va dugc lam
kho dé thu dugc hop chét néu & dé muc (0,78g, 2,5mmol, 70%).

MS (EST) m/z 310 (M+H)*
'H NMR (400 MHz, CDs0D):5 7,56 (s, 1H), 7,52-7,49 (m, 1H), 7,44 (d, J = 0,8 Hz, 1H),

7,35 (dd, J = 11,2, 1,6 Hz, 1H), 4,43-4,39 (m, 1H), 3,64-3,60 (m, 1H), 3,58-3,31 (m, 1H),
2,46 (s, 3H), 2,18-1,82 (m, 3H), 1,72-1,71 (m, 1H).

Vi du tham khao B-13: Tdéng hop axit 1-(furo[3,2-c]pyridin-2-ylsulfonylamino)
xyclopropancacboxylic (B-13)

(buéc 1) Tong hop metyl 1-[(4-clofuro[3,2-c]pyridin-2-yl)sulfonylamino]xyclopropan
cacboxylat
Hop chét A-4 (3,4g, 14mmol) va metyl 1-aminoxyclopropancacboxylat (2,0g,
13mmol) duge bd sung thém diclometan (150mL) va pyridin (24mL), va hdn hop nay
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duge khudy & nhiét do trong phong trong 1,5 gio. Hon hop phén Gng dugc bd sung thém
nuéc, va 16p hitu co dugce tach. Lép hitu co dugc rira bing nudc mudi bao hoa, duge lam
khd bing natri sulfat. Chét 1am khd dugc loc, va phan cin dwoc lam kho duéi ap suét
gidm va phan cin thu dugce duge tinh ché bing sic ky cot silica gel (ete diu mo/etyl

axetat) dé thu dugc hop chit néu & dé muc (0,50g, 1,5mmol, 11%).

(buéc 2) Tbdng hop metyl 1-(furo[3,2-c]pyridin-2-ylsulfonylamino)xyclopropan
cacboxylat

Hop chét (0,50g, 1,5mmol) thu duge & bude 1 va 10% paladi/cacbon (0,40g)
duoc b sung thém trietylamin (0,50mL) va metanol (25mL), va hén hop nay duge khudy
trong moi truong hydro & 35°C qua dém. Chét xtc tac dugce loc, va dich loc duge ¢d dudi
ap suit giam va phin cin thu dugc dugc tinh ché bing TLC diéu ché

(diclometan/metanol) d8 thu duoc hop chét néu & dé muc (0,16g, 0,52mmol, 35%).

'H NMR (300 MHz, CDCls): & 9,05 (s, 1H), 8,66 (d, J = 6,0 Hz, 1H), 7,53 (d, ] = 6,0 Hz,
1H), 7,45 (s, 1H), 5,92 (s, 1H), 3,32 (s, 3H), 1,64-1,61 (m, 2H), 1,58-1,56 (m, 2H).

(budce 3) Tong hop axit 1-(furo[3,2-c]pyridin-2-ylsulfonylamino)xyclopropancacboxylic
(B-13)

Dung dich tetrahydrofuran (3mL) chtra hop chét (0,16g, 0,52mmol) thu dugc &
bude 2 duge bd sung thém dung dich nudc lithi hydroxit 2mol/L (3mL) va hdn hop nay
duoc khudy & nhiét do trong phong qua dém. Tetrahydrofuran dugc lam bay hoi dudi ap
sudt giam & 35°C, axit clohydric ddm dic duoc bd sung vao dung dich nude thu dugc &
0°C d& didu chinh hdn hop nay dén do pH4. Chét khong tan duge gom bang cach loc, va
duoc lam kho dé thu dugc hop chét néu & dé& muc (0,12g, 0,41mmol, 80%).

MS (ESI) m/z 283 (M+H)"

'H NMR (400 MHz, DMSO-de): § 12,56 (s, 1H), 9,38 (s, 1H), 9,06 (s, 1H), 8,62 (d, J =
5.6 Hz, 1H), 7,81 (d, J = 5,6 Hz, 1H), 7,64 (s, 1H), 1,35-1,31 (m, 2H), 1,29-1,24 (m, 2H).

Vi du tham khao C-1: Téng hop 5-(aminometyl)-3-isopropyl-1-[4-(triflometyl)phenyl]
pyrimidin-2,4-dion hydroclorua (C-1)
(bude 1) Tong hop 5-metyl-1-[4-(triflometyl)phenyl]pyrimidin-2,4-dion

Thymin (7,6g, 60mmol), 1-iodo-4-(triflometyl)benzen (16g, 60mmol) va dong (1)
iodua (3,4g, 18mmol) duoc b sung thém N,N-dimetylformamit (220mL) va 1,8-
diazabixyclo[5.4.0]-7-undexen (18g, 0,12mol), va hdn hop nay dugc khir khi hai 1an bing
khi nito. Sau khi khudy & 140°C trong 8 gi®, hdn hop phéan tmg nay duoc rét vao trong
nude va dugc chiét bang etyl axetat. Lép hitu co duge rira bing nudc mudi bo hoa, va
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duoc lam kho bé“mg natri sulfat. Chit 1am kho duoc loc, va dich loc dugc ¢d dudi 4p suét
gidm va phan cin thu dugc duge tinh ché bang sic ky cot silica gel (ete diu mo/etyl
axetat) dé thu duoc hop chét néu & d& muc (1,9g, 7,0mmol, 12%).

'H NMR (400 MHz, DMSO-de) & 11,53 (s, 1H), 7,89-7,86 (m, 2H), 7,70-7,67 (m,
3H), 1,82 (s, 3H).

(bude 2) Toéng hop 3-isopropyl-5-metyl-1-[4-(triflometyl)phenyl]pyrimidin-2,4-

dion

Hop chét (0,97g, 3,6mmol) thu duge & bude 1 va kali cacbonat (0,99g, 7,2mmol)
duogc bd sung thém N,N-dimetylformamit (25mL) va 2-iodopropan (0,73g, 4,3mmol), va
hén hop nay duge khudy & 30°C qua dém. Hon hop phan tmg duge rét vao trong nudc,
duoc chiét bang etyl axetat, va 16p hitu co duge rira bing nuéc mudi bio hoa va duge lam
kho béng natri sulfat. Chét 1am khé duoc loc, va dich loc duge ¢b dudi ap sut giam va
phédn cin thu dugc dugce tinh ché bing sic ky cot silica gel (ete dau mé/etyl axetat) dé thu
dugc hop chét néu & dé muc (1,1g, 3,4mmol, 94%).

(budc 3) Tong hop S5-(brommetyl)-3-isopropyl-1-[4-(triflometyl)phenyl]pyrimidin-2,4-
dion

Hop chat (0,89g, 2,8mmol) thu dugc & budc 2, N-bromsucxinimit (0,56g,
3,1mmol) va 2,2’-azobisisobutyronitril (89mg, 0,54mmol) duoc bb sung thém cacbon
tetraclorua (55mL) va hdn hop nay dugc khudy & 85°C trong 6 gid. Hbdn hgp phén tng
duge ¢d dudi 4p suit giam va phan cin thu dugce duge tinh ché bing sic ky cot silica gel
(ete dAu mo/etyl axetat) d& thu duoc hop chit néu & d& muc (0,25g, 0,64mmol, 22%).

'H NMR (300 MHz, CDCls) & 7,79-7,76 (m, 2H), 7,52-7,49 (m, 3H), 5,30-5,25 (m, 1H),
4,32 (s, 2H), 1,53 (s, 3H), 1,50 (s, 3H).

(budc 4) Toéng hop tert-butyl N-[[3-isopropyl-2,4-dioxo-1-[4-(triflometyl)phenyl]
pyrimidin-5-ylJmetyl]carbamat

Hop chét (0,25g, 0,64mmol) thu dugc & budc 3 va natri azit (44mg, 0,67mmol)
duoc bd sung thém N,N-dimetylformamit (10mL) va hon hgp nay dugc khudy & nhiét do
trong phong trong 1 gid. Hon hgp phan tng dugc rét vao trong nude va duoc chiét bang
etyl axetat. L6p hitu co dugce rira bang nudce mubi bdo hoa, duge cd dudi p sudt giam va
phdn cin thu duge dwgc hoa tan trong tetrahydrofuran (10mL). di-tert-Butyl dicacbonat
(0,21g, 0,.96mol) va paladi/cacbon (0,15g) dugc bd sung vao va hdn hop nay dugc khudy
trong moi truong hydro ¢ nhiét dd trong phong trong 2 gio. Chét xtc tac duge loc, va

dich loc duogc ¢o dudi ap sudt gidm va phﬁn can thu duge dugc tinh ché béng sdc ky cot
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silica gel (ete diu mo/etyl axetat) d8 thu duge hop chit néu & dé muc (0,23g, 0,54mmol,
84%).

'H NMR (300 MHz, DMSO-de) § 7,76-7,73 (m, 2H), 7,50-7,47 (m, 2H), 7,40 (s, 1H),
5,30-5,22 (m, 1H), 4,00 (d, J = 6,6 Hz, 2H), 1,52 (s, 3H), 1,49 (s, 3H), 1,44 (s, 9H).

(buéc 5) Tong hop S-(aminometyl)-3-isopropyl-1-[4-(triflometyl)phenyl]pyrimidin-2,4-
dion hydroclorua (C-1)

Hop chét (0,58g, 1,4mmol) thu dugc & bude 4 duge hoa tan trong diclometan
(5mL), axit clohydric 4 mol/L (dung dich diclometan, SmL) dugc bd sung vao va hdn hop
nay duge khudy & nhiét do trong phong trong 2 gio. Ho6n hop phén tmg duge cd dudi ap
suét giam. Phan cin thu duoc duge bd sung thém dietylete (20mL), va hdn hop nay duoc
khudy & nhiét do trong phong trong 5 phit. Chét khong tan dugc gom bang cach loc, rira
béng dietyl ete va dugc lam kho dé thu dugc hop chét néu & @& muc (0,48g, 1,3mmol,
97%).

MS (ESI) m/z 328 (M+H)"
'H NMR (300 MHz, DMSO-de) & 8,27 (s, 3H), 8,16 (s, 1H), 7,95-7,93 (m, 2H), 7,75-7,72
(m, 2H), 5,17-5,08 (m, 1H), 3,74 (s, 2H), 1,43 (d, J = 7,0 Hz, 6H).
Vi du tham khao C-2: Téng hop 5-(aminometyl)-3-etyl-1-[4-(triflometyl)phenyl]
pyrimidin-2,4-dion hydroclorua (C-2)

Thu duoc hop chét néu & d& muc (hiéu suét 3%) bing cach st dung iodoetan thay
vi 2-iodopropan va theo quy trinh twong tw nhu trong Vi du tham khao C-1.
MS (ESI) m/z 314 (M+H)*
'H NMR (300 MHz, DMSO-de) & 8,27 (s, 3H), 8,19 (s, 1H), 7,97-7,94 (m, 2H), 7,76-7,73
(m, 2H), 3,96-3,89 (m, 2H), 3,76 (s, 2H), 1,17 (t, J = 6,9 Hz, 3H).
Vi dy tham khao C-3: Tdéng hop S5-(aminometyl)-3-metyl-1-[4-(triflometyl)phenyl]
pyrimidin-2,4-dion hydroclorua (C-3)

Thu duge hop chéit néu & d& muc (hiéu sut 1%) bang céch st dung iodometan
thay vi 2-iodopropan va theo quy trinh twong tw nhu trong Vi du tham khao C-1.
MS (ESI) m/z 300 (M+H)"
'H NMR (300 MHz, CDs0D) § 7,97 (s, 1H), 7,88-7,86 (m, 2H), 7,68-7,66 (m, 2H), 3,91
(s, 2H), 3,40 (s, 3H).

Vi du tham khao C-4: Téng hop 3-(aminometyl)-1-isopropyl-5-[4-(triflometyl)phenyl]
pyridin-2-on hydroclorua (C-4)
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(bude 1) Tong hop 2-metoxy-5-[4-(triflometyl)phenyl]pyridin-3-cacbonitril

5-brom-2-metoxypyridin-3-cacbonitril (426mg, 2,00mmol), axit [4-(triflometyl)
phenyl]boronic (760mg, 4,00mmol) va 1,1’-bis(diphenylphosphino)feroxendiclopaladi(II)
(146mg, 0,200mmol) dugc bd sung thém 1,4-dioxan (9,5mL) va dung dich nudc natri
cacbonat 1 mol/L (9,5mL), va hdn hop nay dugc khudy trong khi gia nhiét bang cach st
dung 10 phan Gng vi séng & 100°C trong 20 phut. Hon hop phén tng dugc b6 sung thém
etyl axetat, va hdn hop ndy duoc rira lién tuc bing nudc va nudc mudi bdo hoa. Lép hitu
co duoc lam kho béng natri sulfat. Chét 1am khé dugc loc, dung mdi dugc 1am bay hoi,
va phén cin thu dugc duge tinh ché bang sic ky cot silica gel (hexan/etyl axetat) dé thu
duoc hop chit néu & d& muc (505mg, 1,82mmol, 91%).

MS (ESI) m/z 279 (M+H)"

(budc 2) Téng hop tert-butyl N-[[2-0x0-5-[4-(triflomety])phenyl]- IH-pyridin-3-
yl]metyl]carbamat

Dung dich chtra hop chét (300mg, 1,08 mmol) thu dugc & budc 1 trong axit
axetic (9mL) dugc bd sung thém 10% paladi/cacbon (30mg), va hdn hop nay dugc khudy
trong mdi truong hydro ¢ ap suat thuong & nhiét do trong phong trong 4 gio. Chét xuc tac
duoc loc va dich loc dugce cd dudi ap sut gidm. Phan cin thu duge duge bd sung thém
dung dich hydro bromua/axit axetic 20% (9mL), va hdn hop nay dugc khuéy & nhiét do
trong phong trong 2 ngay. Hon hop phén tng duge cd dudi ap sut giam. Phén c3n thu
duoc duogc bd sung thém axetonitril (9mL), trietylamin (0,255mL, 1,83mmol) va di-tert-
butyl dicacbonat (236mg, 1,08mmol), va hén hop nay dugc khudy & nhiét do trong phong
trong 4 gid. Hon hop phan tmg dugc cb dudi ap sudt giam va phin cin thu dugc duge
tinh ché bing sic ky ct silica gel (etyl axetat/metanol) @& thu dwoc hop chét néu & e
muc (102mg, 0,277mmol, 26%).

MS (ESI) m/z 369 (M+H)"

(budc 3) Tong hop tert-butyl N-[[1-isopropyl-2-ox0-5-[4-(triflometyl)phenyl]-3-pyridyl]

metyl]carbamat

Dung dich N,N-dimetylformamit (1,5mL) chira hop chét (102mg, 0,277mmol)
thu dugc ¢ budc 2 duge bd sung thém xesi cacbonat (90,1mg, 0,277mmol) va 2-
iodopropan (33,0uL, 0,332mmol) va hdn hop nay duge khudy & nhiét do trong phong qua
dém. Han hop phéan tmg dugc bd sung thém etyl axetat, va hén hop nay dugc ria bang
nude, va 16p hitu co duge lam kho bing natri sulfat. Chét 1am kho duoc loc va dich loc
duoc ¢o dudi ap sudt giam. Phan cin thu duge dugce tinh ché bang sdc ky cot silica gel
(hexan/etyl axetat) dé thu duoc hop chét néu & dé muc (46,3mg, 0,113mmol, 41%).
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MS (ESI) m/z 411 (M+H)*

(buéc 4) Téng hop 3-(aminometyl)-1-isopropyl-5-[4-(triflometyl)phenyl]pyridin-2-on
hydroclorua (C-4)

Hop chét (46,3mg, 0,113mmol) thu dugc & budc 3 dugc bd sung thém axit
clohydric 4 mol/LL (dung dich 1,4-dioxan, 3 mL) va hdn hop nay duge khudy & nhiét do
trong phong trong 1,5 gid. Hn hop phan tmg duoc ¢d dudi ap suét giam dé thu duge hop

chét néu & dé muc (39,6mg, 0,113mmol, 100%) & dang chit rin mau tring.
MS (ESI) m/z 311 (M+H)*

'H NMR (400 MHz, CDs0D) & 8,13 (d, T =2,4 Hz, 1H), 8,05 (d, J = 2,4 Hz, 1H), 7,74 -
7,80 (m, 4H), 5,29 (hept, J = 6,9 Hz, 1H), 4,10 (s, 2H), 1,49 (d, J = 6,9 Hz, 6H).

Vi du tham khao C-5: Téng hop 5-(aminometyl)-1-isopropyl-3-[4-(triflometyl)phenyl]
pyridin-2-on hydroclorua (C-5)

(bude 1) Tong hop 6-metoxy-5-[4-(triflometyl)phenyl]pyridin-3-cacbonitril

5-brom-6-metoxy-pyridin-3-cacbonitril ~ (200mg,  0,939mmol), axit [4-
(triflometyl)phenyl]boronic ~ (357mg, 1,88mmol) va 1,1’-bis(diphenylphosphino)
feroxendiclopaladi(IT) (34,4mg, 0,0470mmol) dugc bd sung thém 1,4-dioxan (2,5mL) va
dung dich nudc natri cacbonat 1 mol/L (2,5mL), va hdn hop nay dugc khudy trong khi
gia nhiét bang cach st dung 10 phan tng vi song ¢ 100°C trong 30 phut. Hon hgp phén
ing dugc bd sung thém etyl axetat, va hdn hop nay duoc ria bing nuéc mudi bdo hoa.
L6p hitu co dugce lam kho bang natri sulfat. Chat 1am kho dugc loc, dung méi duge lam
bay hoi va phan can thu dugc duge tinh ché bang séc ky cdt silica gel (hexan/etyl axetat)
d8 thu duoc hop chét néu & d& muc (244mg, 0,877mmol, 94%).

MS (EST) m/z 279 (M+H)"

(buéc 2) Tong hop S-(aminometyl)-1-isopropyl-3-[4-(triflometyl)phenyl]pyridin-2-on
hydroclorua (C-5)

Dung dich axit axetic (12mL) chira hop chét (244mg, 0,877mmol) thu dugc &
bude 1 duge bd sung thém 10% paladi/cacbon (50mg), va hdn hop nay duge khudy trong
mdi trudng hydro & 4p suét thuong & nhiét do trong phong trong 6 gio. Chét xtc tac duoc
loc va dich loc duge ¢d dudi ap suat giam. Phan cin thu dugc duge bd sung thém dung
dich hydro bromua/axit axetic 20% (SmL), va hdn hop nay duge khudy & 50°C qua dém.
Hon hop phéan tmg dugc c6 dudi ap sudt giam. Phan cin thu dugc duge bd sung thém
axetonitril (SmL), trietylamin (0,367mL, 2,63mmol) va di-tert-butyl dicacbonat (192mg,
0,877mmol), va hdn hop nay duge khudy & nhiét do trong phong trong 4 gio. Hon hop
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phan ung dugc cd dudi ap sudt giam va phan cin thu duoc duge hoa tan trong N,N-
dimetylformamit (2,5mL). Xesi cacbonat (572mg, 1,76mmol) va 2-iodopropan (175uL,
1,76mmol) dugc bd sung vao dung dich va hdn hop nay dugc khqu ¢ nhi¢t do trong
phong qua dém. Hon hgp phan tng dugc bd sung thém etyl axetat, va hdn hop nay dugce
rira bing nuée. Lép hitu co duge 1am khd bing natri sulfat. Chét 1am khd duoc loc va
dich loc duoc ¢d dudi ap suat giam. Phan cin thu dwoc dugce tinh ché bang sic ky cot
silica gel (hexan/etyl axetat). Hop chét thu dugc duge bd sung thém axit clohydric 4
mol/L (dung dich 1,4-dioxan, 4 mL) va hdn hop nay duoc khudy & nhiét do trong phong
trong 2 gid. Hon hgp phén tmg duge c6 dudi ép suét giam dé thu dugc hop chét néu & dé
muc (91,9mg, 0,265mmol, 30%).

MS (EST) m/z 311 (M+H)*

'H NMR (400 MHz, DMSO-ds) & 8,41 (brs, 3H), 8,07 (d, J = 2,4 Hz, 1H), 7,98 (d,J = 8,2
Hz, 2H), 7,96 (d, J = 2,4 Hz, 1H), 7,78 (d, ] = 8,2 Hz, 2H), 5,17 (hept, J = 6,8 Hz, 1H),
3,88 - 3,96 (m, 2H), 1,35 (d, J = 6,8 Hz, 6H).

Vi du tham khao C-6: Téng hop 5-(aminometyl)-1-[4-(triflometyl)phenyl]pyridin-2-on
hydroclorua (C-6)

(buée 1) Téng hop 5-metyl-1-[4-(triflometyl)phenyl]pyridin-2-on

5-metyl-1H-pyridin-2-on (2,0g, 18mmol), 1-iodo-4-(triflometyl)benzen (5.9g,
22mmol), ddng (I) iodua (6,7g, 3,6mmol), kali phosphat (7,7g, 37mmol) va N,N’-
dimetyletylendiamin (0,70g, 7,3mmol) duoc bd sung thém 1,4-dioxan (15mL), va hon
hop nay duoc khudy trong moi trudng nito & 109°C qua dém. Chét khong tan dugce loc
qua celite, dich loc dugc rét vao trong nudc va hdn hop nay duge chiét ba 1an bang etyl
axetat. Lop hitu co dugc 1am kho bing natri sulfat. Chét 1am khé dugc loc, va dich loc
duge ¢6 dudi 4p sudt giam. Phan cin thu duge dugc tinh ché bang sic ky cot silica gel

(ete ddu mo/etyl axetat) d8 thu duoc hop chét néu & dé muc (4,2g, 17mmol, 91%).

'H NMR (400 MHz, DMSO-ds) 87,90 (d, J = 8,0 Hz, 2H), 7,68 (d, ] = 8,4, Hz, 2H), 7,52
(s, 1H) 7,41 (dd, ] = 2.8, 9,6 Hz, 1H), 6,48 (d, J = 9,2 Hz, 1H) 2,05 (s, 3H).

(bude 2) Toéng hop 5-(brommetyl)-1-[4-(triflometyl)phenyl]pyridin-2-on

Hop chét (1,0g, 3,9mmol) thu dugc & budc 1, N-bromsucxinimit (0,80g,
4,7mmol) va 2,2’-azobis(isobutyronitril) (0,10g, 0,61mmol) duoc b6 sung thém cacbon
tetraclorua (15mL), va hdn hop nay duogc gia nhiét dudi diéu kién hdi luu trong moi
trudng nito qua dém. Hon hop phan ing duge rét vao trong nude, dugc chiét ba 14n bang

etyl axetat va 16p hitu co duge lam kho bang natri sulfat. Chét 1am kho duoc loc, va dich
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loc dugce ¢d dudi ap sudt giam. Phan cin thu dugc dugc tinh ché bing sic ky cot silica gel

(ete ddu mo/etyl axetat) dé thu dugc hop chét néu & @ muc (1,1g, 3,3mmol, 84%).

(buc 3) Tdéng hop tert-butyl N-[[6-0x0-1-[4-(triflometyl)phenyl]-3-pyridyl]metyl]
carbamat

Dung dich N,N-dimetylformamit (15mL) chira hop chét (0,80g, 2,4mmol) thu
duoc & bude 2 duge bd sung thém natri azit (0,20g, 2,7mmol), va hdn hop nay dugc
khudy & nhiét do trong phong trong 2 gid. Hon hop phan g dugc bd sung thém nudc,
va hdn hop nay dugc chiét ba 1an bang etyl axetat. L6p hitu co duge 1am kho bang natri
sulfat. Chét 1am khd duoc loc, va dich loc duge ¢d dudi ap sut giam. Phan can thu duge
duoc hoa tan trong tetrahydroran (15mL), paladi/cacbon (20mg) va di-tert-butyl
dicacbonat (1,0g, 4,8mmol) duoc bd sung vao dung dich nay, va hdn hop nay dugc khudy
trong mdi trudng hydro & ap sudt thudong & nhiét do trong phong trong 4 gio. Chét xtic tac
dugce loc qua celite, va dich loc dugc c6 dudi ap sut giam. Phén cin thu dugce dugce tinh
ché bang sic ky cot silica gel (ete diu mo/etyl axetat) dé thu dugc hop chét néu & @ muc
(0,25g, 0,68mmol, 28%).

'H NMR (300 MHz, CDCl3) 87,79 (d, J = 8,4 Hz, 2H), 7,56 (d, J = 8,1 Hz, 2H), 7,45-7,40
(m, 1H), 7,26 (s, 1H), 6,70 (d, J = 9,6 Hz, 1H), 4,88 (br s, 1H), 4,11 (d, J = 6 Hz, 2H) 1,50
(s, 9H).
(budc 4) Téng hop 5-(aminometyl)-1-[4-(triflometyl)phenyl]pyridin-2-on hydroclorua
(C-6)

Hop chét (0,25g, 0,68mmol) thu dugc & bude 3 dugce hoa tan trong diclometan
(2mL), 2mol/L hydro clorua (dung dich etyl axetat, SmL) dugc bd sung vio, va hdn hop
nay dugc khudy & nhiét d6 trong phong trong 2 gio. Hon hop phan tmg dugc ¢d dudi ap
sudt giam. Phan cin thu duoc dugce bd sung thém diclometan (2mL), va chét khong tan
duoc gom bing cach loc dé thu duge hop chét néu & @& muc & dang bot mau tring (0,15g,
0,50mmol, 74%).

MS (ESD) m/z 269 (M-+H)"

'H NMR (400 MHz, CDs;OD) $7,90-7,86 (m, 3H), 7,74 (d, ] = 9,4 Hz, 1H), 7,67 (d, ] =
8,0 Hz, 2H), 6,72 (d, J = 9,4 Hz, 1H), 4,90 (s, 2H).

Vi du tham khao C-7: Tdéng hop 5-(aminometyl)-3-isopropyl-1-[6-(triflometyl)-3-
pyridyl]pyrimidin-2,4-dion (C-7)

(bude 1) Tong hop tert-butyl 3-isopropyl-5-metyl-2,4-dioxo-pyrimidin-1-cacboxylat

5-Metyl-1H-pyrimidin-2,4-dion (25,0g, 198mmol) dugc hoa tan trong axetonitril
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(25,0mL), N,N-dimetyl-4-aminopyridin (483mg, 3,96mmol) va di-tert-butyl dicacbonat
(45,4g, 208mmol) dugc bd sung vao, va hdn hgp nay duge khudy & nhiét d6 trong phong
qua dém. Dung moi dugc 1am bay hoi, nudc duge bd sung thém va hdn hop nay duge
chiét bang etyl axetat. L6p hitu co duge rira bing nuéc mudi bdo hoa, va duge 1am khod
bang natri sulfat. Chat 1am kho duge loc va dung mdi duge lam bay hoi. Phén cin thu
duoc duoc bd sung thém kali cacbonat (46,5g, 337mmol), 2-iodopropan (20,1mL,
202mmol) va N,N-dimetylformamit (172mL) va hdn hop nay duge khudy & 30°C qua
dém. Dung m6i dugce lam bay hoi. Phén cin duoc bd sung thém nuéc va hdn hop nay
duoc chiét bang etyl axetat. Lop hitu co duge lam kho bing natri sulfat. Chét 1am kho
dugc loc, dung moi dugce lam bay hoi, va phén can thu dugc dugce tinh ché béng sic ky
cot silica gel (hexan/etyl axetat) dé thu duoc hop chét néu & dé muc (23,5g, 87,6mmol,
52%).

MS (EST) m/z 269 (M+H)*

(budc 2) Tong hop 2-[(3-isopropyl-2,4-dioxo-1H-pyrimidin-5-yl)metyl]isoindolin-1,3-
dion

Hop chét (23,5g, 87,6mmol) thu dugc & budc 1 duoc hoa tan trong cacbon
tetraclorua (93,0mL), N-bromsucxinimit (17,1g, 96,5mmol) va azobisisobutyronitfil
(145mg, 0,877mmol) dugc bd sung vao va hdn hop nay dugc khudy & 85°C qua dém.
Hbdn hop phan tng duge d8 nguoi dén nhiét do trong phong, duge loc qua celite bang
cach st dung diclometan, va dung mdi dugc lam bay hoi dé thu dugc tert-butyl 5-
(brommetyl)-3-isopropyl-2,4-dioxo-pyrimidin-1-cacboxylat & dang san phim tho. Huyén
phu chira kali cacbonat (26,0g, 189mmol) va phtalimit (15,2g, 102mmol) trong N,N-
dimetylformamit (120mL) dugc khudy & 28°C trong 30 phut. Dung dich N,N-
dimetylformamit (52mL) chtra san phdm thd cla tert-butyl 5-(brommetyl)-3-isopropyl-
2,4-dioxo-pyrimidin-1-cacboxylat dugc bd sung vao, va hén hop nay duge khudy & 28°C
qua dém. Sau khi loc qua celite st dung etyl axetat, dung mdi dugc lam bay hoi, nude
duoc bd sung thém va hdn hop ndy duoc chiét bang etyl axetat. L6p hitu co dugc lam khod
béng natri sulfat. Chat 1am kho dugc loc, dung moi duge lam bay hoi, va phén cdn thu
duoc dugce tinh ché bing sic ky cot silica gel (hexan/etyl axetat) d8 thu duoc hop chit néu
& dé& muc (2,20g, 7,03mmol) va tert-butyl 5-[(1,3-dioxoisoindolin-2-yl)metyl]-3-
isopropyl-2,4-dioxo-pyrimidin-1-cacboxylat (3,41g, 827mol). Tert-butyl 5-[(1,3-
dioxoisoindolin-2-yl)metyl]-3-isopropyl-2,4-dioxo-pyrimidin-1-cacboxylat (3,41g,
8,27mol) thu duoc dugc hoa tan trong diclometan (20,0mL), axit trifloaxetic (5,0mL)
duoc bd sung vao va hdn hop nay duge khudy & nhiét d6 trong phong trong 30 phut. Sau

khi 1am bay hoi dung méi, dung dich nudc natri hydro cacbonat béo hoa dugc bd sung
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vao, va hdn hop nay duoc chiét bang etyl axetat d8 tao ra thém hop chit néu & d& muc
(2,59g, 8,27mmol) (tdng hiéu suat 18%)).

MS (EST) m/z 314 (M+H)*

(buéc 3) Tong hop 2-[[3-isopropyl-2,4-dioxo-1-[6-(triflometyl)-3-pyridyl]pyrimidin-5-
yl]metyl]isoindolin-1,3-dion

Hop chét (939mg, 3,00mmol) thu dwugc & bude 2 duge bd sung thém axit [6-
(triflometyl)-3-pyridyl]boronic (860mg, 4,50mmol), dong axetat (815mg, 4,50mmol),
pyridin (483pL, 6,00mmol), cac rdy phén tir 4A (500mg) va N,N-dimetylformamit
(30,0mL), va hdn hop nay dugc khudy & 45°C qua dém. Hon hop phan ung dugc lam
ngudi dén nhiét do trong phong, duoc loc qua celite bang cach str dung etyl axetat, nudc
va axit etylendiamintetraaxetic (1,0g) dugc bd sung vao va hén hop nay dugc chiét bang
etyl axetat va hexan. Lop hitu co duge lam kho bang natri sulfat. Chét 1am kho dugc loc,
dung méi dugc lam bay hoi va phan cin thu dugc duge tinh ché bing sic ky cot silica gel
(hexan/etyl axetat) dé thu duogc hop chét néu & d& muc (370mg, 0,808mmol, 27%).

MS (ESD) m/z 459 (M-+H)"

(buéc 4) Toéng hop 5-(aminometyl)-3-isopropyl-1-[6-(triflometyl)-3-pyridyl]pyrimidin-
2,4-dion (C-7)

Hop chét (370mg, 0,808mmol) thu duge & bude 3 duge bd sung thém hydrazin
monohydrat (236uL, 4,85mmol) va etanol (16,0mL) va hdn hop nay dugc khudy & 65°C
trong 1 gid. Dung dich nudc natri hydro cacbonat bdo hoa duge bd sung vao, dung méi
hitu co duge 1am bay hoi, va hdn hop duge chiét bang etyl axetat. L6p hitu co dugce lam
kho bang natri sulfat. Chét 1am khd dugce loc, dung méi dugc 1am bay hoi va phﬁn can
duoc tinh ché béng séc ky 1ong hiéu nang cao (nudc-axetonitril, mdi loai chtra 0,1% axit
trifloaxetic). Chat ran thu dugc dugc hoa tan trong etyl axetat, duge rira lién tuc bang
dung dich nuéc natri hydro cacbonat bao hoa va nude mudi bdo hoa, va 16p hitu co duge
lam kho bing natri sulfat. Chat lam kho dugc loc, va dung méi duge lam bay hoi dé thu

duoc hop chét néu & dé muc (229mg, 0,698mmol, 86%).
MS (ESI) m/z 329 (M+H)"
Vi du tham khdo C-8: Téng hop S5-(aminometyl)-3-isopropyl-1-[5-(triflometyl)-2-
pyridyl]pyrimidin-2,4-dion (C-8)
(budc 1) Tong hop 2-[[3-isopropyl-2,4-dioxo-1-[5-(triflometyl)-2-pyridyl]pyrimidin-5-
yl]metyl]isoindolin-1,3-dion

Hop chét (626mg, 2,00mmol) thu duge trong Vi du tham khao C-7, buéc 2 dugce
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bd sung thém 2-iodo-5-(triflometyl)pyridin (601mg, 2,20mmol), dong iodua (114mg,
0,6mmol), 1,8-diazabixyclo[5.4.0]-7-undexen  (596puL, 4,00mmol), va N,N-
dimetylformamit (7,4mL) va hdn hgp ndy dugc khudy trong khi gia nhiét bing cach st
dung 10 phéan ung vi séng ¢ 170°C trong 45 phut. Hén hop phan tmg duge @& nguoi dén
nhiét do trong phong, nudc duge bd sung vao va hdn hgp nay duge chiét bang diclometan.
Lép hitu co duge lam kho bang natri sulfat. Cht 1am khé duge loc, dung mdi duoc lam
bay hoi va phan cin thu duge duge tinh ché bang sic ky 1éng hiéu ning cao (nudc-
axetonitril, mdi loai chira 0,1% axit trifloaxetic) dé thu duoc hop chét néu & d& muc
(400mg, 0,873mmol, 44%).

MS (ESD) m/z 459 (M-+H)"

(bude 2) Tong hop 5-(aminometyl)-3-isopropyl-1-[5-(triflometyl)-2-pyridyl]pyrimidin-
2,4-dion (C-8)

Hop chét (400mg, 0,873mmol) thu dugc & bude 1 dugce bd sung thém hydrazin
monohydrat (127uL, 2,62mmol) va etanol (16,0mL) va hdn hop nay dugc khudy & 65°C
trong 30 phut. Hydrazin monohydrat (127uL, 2,62mmol) dugc bd sung thém va hdn hop
nay duoc khudy & 65°C trong 1 git. Hon hop phéan tmg dwgc d8 nguoi dén nhiét do trong
phong, nude dugce bd sung vao va dung mdi hitu co duge 1am bay hoi. Dung dich nuée
natri hydro cacbonat bdo hoa dugc bd sung vao, va hdn hop nay dugc chiét bang etyl
axetat. Lop hitu co duge 1am kho bang natri sulfat. Chét 1am khd duge loc va dung moi

duoc lam bay hoi dé thu duoc hop chét néu & dé muc (286mg, 0,873mmol, 99%).

MS (ESI) m/z 329 (M+H)"

Vi du tham khao C-9: Téng hop 5-(aminometyl)-1-(4-flophenyl)-3-isopropyl-pyrimidin-
2,4-dion (C-9) ‘

(bude 1) Téng hop 2-[[1-(4-flopheny1)-3-isopropyl-2,4-dioxo-pyrimidin-5-ylJmetyl]
isoindolin-1,3-dion

Thu duoc hop chdt néu & d& muc (hiéu sudt 80%) bang cach sir dung axit 4-
flophenylboronic thay vi axit [6-(triflometyl)-3-pyridyl]boronic va theo quy trinh twong
tu nhu trong Vi du tham khéo C-7, budce 3.

MS (ESI) m/z 408 (M+H)"
(bude 2) Téng hop 5-(aminometyl)-1-(4-flophenyl)-3-isopropyl-pyrimidin-2,4-dion (C-9)

Thu duoc hop chét néu & d& muc (hiéu sudt 99%) bing céch sir dung hop chét thu
duge & bude 1 thay vi hop chét thu dugc trong Vi du tham khéo C-8, bude 1 va theo quy
trinh twong tu nhu trong Vi du tham khao C-8, budc 2.
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MS (ESD) m/z 278 (M+H)*

Vi du tham khao C-10: Téng hgp 5-(aminometyl)-1-(4-clopheny!)-3-isopropyl-pyrimidin-
2,4-dion (C-10)
(budce 1) Tong hop 2-[[1-(4-clophenyl)-3-isopropyl-2,4-dioxo-pyrimidin-5-yl|mety]
isoindolin-1,3-dion

Thu duogc hop chit néu & dé muc (hiéu suit 80%) bang cach st dung axit 4-
clophenylboronic thay vi axit [6-(triflometyl)-3-pyridyl]boronic va theo quy trinh twong
tu nhu trong Vi du tham khao C-7, budc 3.
MS (ESI) m/z 424 (M+H)"

(budce 2) Téng hop 5-(aminometyl)-1-(4-clophenyl)-3-isopropyl-pyrimidin-2,4-dion (C-
10)

Thu duge hop chit néu & dé& muc (hiéu suit 99%) bing cach str dung hop chét thu
duoc & bude 1 thay vi hop chét thu duoc trong Vi du tham khao C-8, bude 1 va theo quy
trinh twong tu nhu trong Vi du tham khéo C-8, budc 2.

MS (EST) m/z 294 (M+H)*

Vi du tham khdo C-11: Téng hop 3-(aminometyl)-1-isopropyl-5-[6-(triflometyl)-3-
pyridyl]pyridin-2-on hydroclorua (C-11)

Thu dugc hop chit néu & dé muc (hiéu suét 8%) bing céach st dung axit [6-(triflometyl)-
3-pyridyl]boronic thay vi axit [4-(triflometyl)phenyl]boronic va theo quy trinh tuong tu
nhu trong Vi du tham khéo C-4.

MS (ESD) m/z 312 (M+H)"*

Vi du tham khao C-12: Téng hop 3-(aminometyl)-1-isopropyl-5-[5-(triflometyl)-2-
pyridyl]pyridin-2-on hydroclorua (C-12)

(budc 1) Tong hop 2-metoxy-5-[5-(triflometyl)-2-pyridyl]pyridin-3-cacbonitril

5-brom-2-metoxypyridin-3-cacbonitril (300mg, 1,41mmol), bis(pinacolato)dibo
(393mg, 1,55mmol), 1,1°-bis(diphenylphosphino)feroxendiclopaladi(Il) (51,5mg, 0,0704
mmol) va kali axetat (415mg, 4,23mmol) dugc bd sung thém 1,4-dioxan (2,4mL), va hdn
hop nay duoc khudy trong khi gia nhiét bang cach sir dung 16 phan tmg vi séng & 120°C
trong 30 phut. Hon hgp phan tmg dugc bd sung thém 2-brom-5-(triflometyl)pyridin
(318mg, 1,41mmol), 1,1°-bis(diphenylphosphino)feroxendiclopaladi(Il) (51,5mg, 0,0704
mmol) va dung dich nudc cacbonat 1 mol/L (2,4mL), va hdn hop nay dugc khudy trong
khi gia nhiét bang cach sir dung 10 phén tmg vi séng ¢ 100°C trong 30 phut. Hdn hop
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phéan tmg duoc bd sung thém etyl axetat, hén hop nay duoc rira bing nude, va 16p hitu co
duoc 1am kho bang natri sulfat. Chét 1am khé dugc loc, dung moi dugc 1am bay hoi va
phan cin thu duoce duge tinh ché bing séc ky cot silica gel (hexan/etyl axetat) dé thu duge
hop chit néu & dé muc (370mg, 1,32mmol, 94%).

MS (EST) m/z 280 (M+H)"

(budc 2) Tong hop [2-metoxy-5-[5-(triflometyl)-2-pyridyl]-3-pyridyl|metanamin

ditrifloaxetat

Dung dich axit axetic (30mL) chira hop chét (426mg, 1,53mmol) thu dugc &
bude 1 duge bd sung thém 10% paladi/cacbon (85mg), va hdn hop nay duge khudy trong
mdi trudng hydro & ap suit thuong & nhiét do trong phong trong 14 gid. Chét xtc tac
duoc loc va dich loc dugce cd dudi ap suét giam. Phan cin thu duge duge tinh ché b.%lng
sic ky 16ng hiéu ning cao (nudc-axetonitril, mdi loai chira 0,1% axit trifloaxetic) dé thu

duoc hop chit néu & d& muc (276mg, 0,539mmol, 35%).
MS (ESI) m/z 284 (M+H)"

(bude 3) Tong hop 3-(aminometyl)-1-isopropyl-5-[5-(triflometyl)-2-pyridyl]pyridin-2-on
hydroclorua (C-12)

Hop chit (276mg, 0,539mmol) thu dugc & bude 2 duoc bd sung thém dung dich
hydro bromua/axit axetic 20% (SmL), va hén hop nay duoc khudy & nhiét d trong phong
trong 5 gid. Hon hop phan tmg dugc cb dudi ap suét giam. Phén cin thu dugc dugce bd
sung thém axetonitril (SmL), trietylamin (0,226mL, 1,62mmol) va di-tert-butyl
dicacbonat (118mg, 0,539mmol), va hdn hop nay duoc khudy & nhiét @9 trong phong qua
dém. Hon hop phéan tng duge cd dudi ap sut giam, phé‘m cdn thu dugc dugc hoa tan
trong N,N-dimetylformamit (5mL), xesi cacbonat (352mg, 1,08mmol) va 2-iodopropan
(0,107mL, 1,08mmol) dugc bd sung vio va hdn hop nay dugc khudy & nhiét do trong
phong qua dém. Hon hop phan img duoc b sung thém etyl axetat, hdn hop nay dugc rira
béng nude, va 16p hitu co dugce 1am kho b'?mg natri sulfat. Chat 1am khd dugc loc va dich
loc dugc ¢6 dudi ap sudt giam. Phan can thu duge duge tinh ché bang sdc ky cot silica gel
(hexan/etyl axetat). Hop chét thu dugc dugc bd sung thém axit clohydric 4 mol/L (dung
dich 1,4-dioxan, 2mL) va hdn hop nay dugc khudy & nhiét do trong phong qua dém. Hon
hop phan tng duoc cd dudi ap sut giam dé thu duoc hop chit néu & dé muc (27,4mg,
0,0788mmol, 15%).

MS (EST) m/z 312 (M+H)*

Vi du tham khdo C-13: Téng hop S5-(aminometyl)-1-isopropyl-3-[6-(triflometyl)-3-
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pyridyl]pyridin-2-on hydroclorua (C-13)

Thu duge hop chét néu & dé muc (hiéu sudt 7%) bang cach sit dung axit [6-
(triflometyl)-3-pyridyl]boronic thay vi axit [4-(triflometyl)phenyl]boronic va theo quy
trinh twong tu nhu trong Vi du tham khao C-5.

MS (ESI) m/z 312 (M+H)*

Vi du tham khdo C-14: Téng hop 5-(aminometyl)-1-isopropyl-3-[S-(triflometyl)-2-
pyridyl]pyridin-2-on hydroclorua (C-14)

(bude 1) Téng hop 6-metoxy-5 -[5-(triflomety])-2-pyridyl]pyridin-3-cacbonitril

Thu duge hop chét néu & d& muc (hiéu sut 74%) bang cach st dung 5-brom-6-
metoxy-pyridin-3-cacbonitril thay vi 5-brom-2-metoxypyridin-3-cacbonitril va theo quy
trinh twong tw nhu trong Vi du tham khéo C-12, bude 1.

MS (EST) m/z 280 (M+H)*

(bude 2) Tong hop 5-(aminometyl)-1-isopropyl-3-[5-(triflometyl)-2-pyridyl]pyridin-2-on
hydroclorua (C-14)

Thu duoc hop chit néu & dé muc (hiéu sut 8%) bang céach st dung hop chét thu
duoc & bude 1 thay vi 6-metoxy-5-[4-(triflometyl)phenyl]pyridin-3-cacbonitril va theo
quy trinh twong tu nhu trong Vi du tham khéo C-5, budc 2.

MS (ESI) m/z 312 (M+H)"

Céc cong thirc cau tao cua cac hop chat vi du duge thé hién trong Bang 3, va céc tri s0

dic tinh dugc thé hién trong Bang 4.
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du Cong thirc cau tao Tén hop chat
sO
(2S)-1-(benzofuran-2-ylsulfonyl)-N-[[3-
{ isopropyl-2,4-dioxo-1-[4-

N. O
¥
N N
g0 F
\
Qfo e

(triflometyl)phenyl]pyrimidin-35-
ylJmetyl]pyrolidin-2-cacboxamit

e r\(f,o (2S)-1-(benzofuran-2-ylsulfonyl)-N-[[3-etyl-
2 o %N x NO\KF 2,4-dioxo-1-[4-(triflometyl)phenyl]-
@T o ¢ | pyrimidin-5-yljmetyl]pyrolidin-2-cacboxamit
~ (25)-1-(5-flobenzofuran-2-yl)sulfonyl-N-[[3-
H O N\ﬁ'o . .
; (N\,Ln N \\/N\[/ isopropyl-2,4-dioxo-1-[4-
f@ ,;:go © ‘3\;‘; (triflometyl)phenyl]pyrimidin-5-
“ad ylJmetyl]pyrolidin-2-cacboxamit
. o
[\f\\,ﬁx (i/ w (25)-1-(5-flobenzofuran-2-yl)sulfonyl-N-[[3-
4 o Moy N\[@\’F etyl-2,4-dioxo-1-[4-(triflometyl)pheny]-
Mo £F | pyrimidin-5-yl]metyl]pyrolidin-2-cacboxamit
»
1
/j\(H i.ji\j‘fg (2S)-1-(5-flobenzofuran-2-y!)sulfonyl-N-[[3-
N N A N . .
5 /\'/\(37/ &0 3 ok metyl-2,4-dioxo-1-[4-(triflometyl)phenyl]-
7\ 4 ¢
FSQ/ ° Fr pyrimidin-5-yl]metyl]pyrolidin-2-cacboxamit
] til\f o (2S)-2-[(5-flobenzofuran-2-
6 o M T{N\Qj;vN 2 yl)sulfonylamino]-N-[[3-metyl-2,4-dioxo-1-
7\ SQ © = F”E [4-(triflomety])phenyl]pyrimidin-5-

yl]metyl]propanamit
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Vi
du Céng thirc ciu tao Tén hop chit
0
(28,3S)-1-(benzofuran-2-ylsulfonyl)-3-
; [j\(” \T" hydroxy-N-[[3-isopropyl-2,4-dioxo-1-[4-
Q—J/S&O O\KF (triflometyl)phenyl]pyrimidin-5-
F
F yl]metyl]pyrolidin-2-cacboxamit
(2S,39)-1-(5-flobenzofuran-2-yl)sulfonyl-3-
. fk i\ hydroxy-N-[[3-isopropyl-2,4-dioxo-1-[4-
Q@’ (triflometyl)phenyl]pyrimidin-5-
Fo yl]metyl]pyrolidin-2-cacboxamit
@ (2S)-1-(benzofuran-2-ylsulfonyl)-N-[[2,4-
9 " OjN» #0 dioxo-3-tetrahydropyran-4-yl-1-[4-
o ‘/ér;g%“v »Nﬁ\/*k; (triflometyl)phenyl]pyrimidin-5-
CW o F/F ylJmetyl]pyrolidin-2-cacboxamit
Béang 3-2
Vi r I4
du Cong thirc cau tao Tén hop chat
O
b O 0 (2S)'-1-(4-ﬂobenzofuran—Z-yl)sulfonyl-N-
10 . %N o N i [[3-isopropyl-2,4-dioxo-1-[4-
7 ) S\g © Q\KE (triflometyl)phenyl]pyrimidin-5-
'“F F ylJmetyl]pyrolidin-2-cacboxamit
o \N/ o (2S)-1-[(5-clo-2-thienyl)sulfonyl]-N-[[3-
T . H\U isopropyl-2,4-dioxo-1-[4-
Cl S5 50 ‘ \CEHJ (triflometyl)phenyl]pyrimidin-5-
L/ o F | yl]metyl]pyrolidin-2-cacboxamit
(2S)-1-(4-flophenyl)sulfonyl-N-[[3-
12 isopropyl-2,4-dioxo-1-[4-
(triflometyl)phenyl]pyrimidin-5-
ylJmetyl]pyrolidin-2-cacboxamit
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Vi
du Céng thirc cAu tao Tén hop chit
s0
R
Hof (2S)-1-(benzofuran-2-ylsulfonyl)-N-[[1-
13 o NN Z isopropyl-6-ox0-5-[4-(triflometyl)phenyl]-
@\_ﬁg F | 3-pyridyl]metyl]pyrolidin-2-cacboxamit
H [ ©
o MY \/Q‘T (2S)-1-(benzofuran-2-ylsulfonyl)-N-[[6-
14 Q_/Tsé ‘Qj{ oxo-1-[4-(triflometyl)phenyl]-3-
pyridyl]metyl]pyrolidin-2-cacboxamit
(2S)-1-(benzofuran-2-ylsulfonyl)-N-[[1-
15 isopropyl-2-ox0-5-[4-(triflometyl)phenyl]-
3-pyridyl]metyl]pyrolidin-2-cacboxamit
o} e o}
Oy (25)-1-(5-flobenzofuran-2-yl)sulfonyl-N-
.
16 O 4o [ [[3-isopropyl-2,4-dioxo-1-[4-

\E
o
mm

(triflometyl)phenyl]pyrimidin-5-ylJmetyl]-
2,5-dihydropyrol-2-cacboxamit
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Béang 3-3
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du Cong thirc cau tao Tén hop chat
0
(2S)-4,4-diflo-1-(5-flobenzofuran-2-
?\l\fN yl)sulfonyl-N-[[3-isopropyl-2,4-dioxo-1-

[4-(triflomety]l)phenyl]pyrimidin-5-
ylJmetyl]pyrolidin-2-cacboxamit

’\x“
7/
Z

(2S)-1-(5-flobenzofuran-2-yl)sulfonyl-N-
[[3-isopropyl-2,4-dioxo-1-[4-

18
Q (triflometyl)phenyl]pyrimidin-5-
yl]metyl]azetidin-2-cacboxamit
5 ~N 5 (2S)-1-(benzothiophen-2-ylsulfonyl)-N-
19 @?Lﬁ [[3-isopropyl-2,4-dioxo-1-[4-
\S/ g0 ! \@J (triflometyl)phenyl]pyrimidin-5-
Q‘r ° Fr yl]metyl]pyrolidin-2-cacboxamit
o \Ill/ (2S)-1-(5-flobenzofuran-2-y1)sulfonyl-N-
20 Q\gg \§ - [[1-isopropyl-6-0x0-5-[4-
/ \O ) %O :%F (triflometyl)phenyl]-3-
o pyridyl]metyl]pyrolidin-2-cacboxamit
\g - o (2S)-1-(5-flobenzofuran-2-yl)sulfonyl-N-
51 N ﬁ | - [[1-isopropyl-2-0x0-5-[4-
/ \:,O ) OO 9 ”E (triflometyl)phenyl]-3-
= =~ F pyridyljmetyl]pyrolidin-2-cacboxamit
0
@\( ﬁ\/{i\g (2S)-1-(5-flobenzofuran-2-yl)sulfonyl-N-
A N
22 \/07 3006 f\j\'f;: [[6-0x0-1-[4-(triflometyl)phenyl]-3-
O F

pyridyl]metyl]pyrolidin-2-cacboxamit
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g | (triflometyl)phenyl]pyrimidin-5-

Vi
du Cong thirc cau tao Tén hop chét
0
Ind ' (2S)-1-fro[3,2-c]pyridin-2-ylsulfonyl-N-
H O‘ N\T?O . .
23 QWN;QNQK [[3-isopropyl-2,4-dioxo-1-[4-

Fr ylJmetyl]pyrolidin-2-cacboxamit
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Vi r r
du Cong thirc cau tao Tén hop chat
i)
~ (2S)-2-[(5-flobenzofuran-2-
1 H?ﬁ;ﬁo yD)sulfonylamino]-N-[[1-isopropyl-4-
24 o HNSY Y metyl-2,6-dioxo-3-[4-
X T O = F : oo
Qﬁ O F (triflometyl)phenyl]pyrimidin-5-
F yl]metyl]propanamit
~ (2S)-N-[[3-isopropyl-2,4-dioxo-1-[4-
HO ’N\r’o . T
55 {%N N %\ (triflometyl)phenyl]pyrimidin-5-
Vs \'07 Séo O \/;L F yljmetyl]-1-(5-metylbenzofuran-2-
F
= yl)sulfonyl-pyrolidin-2-cacboxamit
o \'( o 1-[(5-flobenzofuran-2-
NG
HNSerﬂ\LN yl)sulfonylamino]-N-[[1-isopropyl-4-
26 QC_)TS‘SOO ©\K§ metyl-2,6-dioxo-3-[4-
£ F (triflometyl)phenyl]pyrimidin-5-
ylJmetyl]xyclopropancacboxamit
~
’ Og N : (2S)-1-fro[3,2-c]pyridin-2-ylsulfonyl-
- o N N/~ N-[[1-isopropyl-2-ox0-5-[4-
(j_r %0 T P | (wiflometyl)phenyl]-3-
N pyridylJmetyl]pyrolidin-2-cacboxamit
Oy N (2S)-1-(benzofuran-2-ylsulfonyl)-N-
- o N N A AN [[1-isopropyl-2-0xo0-5-[6-
@’f 86 ° S I ;F: (triflometyl)-3-pyridyl]-3-
pyridyl]metyl]pyrolidin-2-cacboxamit
HO \rrq\f,o (2S)-1-(benzofuran-2-ylsulfonyl)-N-
NN SNy [[3-isopropyl-2,4-dioxo-1-[6-
29 0. &0 L
Qf’ 5 © ~ Ff,'i (triflometyl)-3-pyridyl]pyrimidin-5-
ylJmetyl]pyrolidin-2-cacboxamit
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i)
~ (2S)-1-(5-flobenzofuran-2-
H O N yl)sulfonyl-N-[[3-isopropyl-2,4-
30 ] dioxo-1-[6-(triflometyl)-3-

pyridyl]pyrimidin-3-
yl]metyl]pyrolidin-2-cacboxamit
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Bang 3-5
Vi r 7
du Cong thirc cau tao Tén hop chat
s0
- (28,3S)-1-(5-flobenzofuran-2-
‘OH&{ o N\P?O yl)sulfonyl-3-hydroxy-N-[[3-
31 O g{@ > N . isopropyl-2,4-dioxo-1-[6-
\/\, /0 \/k,fF (triflometyl)-3-pyridyl]pyrimidin-5-
F yl]metyl]pyrolidin-2-cacboxamit-
e L
H o) N\(O (2S)-1-fro[3,2-c]pyridin-2-ylsulfonyl-
1 o %NLN\I/\R\] N-[[3-isopropyl-2,4-dioxo-1-[6-
m;f% © ~ FE (triflometyl)-3-pyridyl]pyrimidin-5-
N= ylJmetyl]pyrolidin-2-cacboxamit
¥
HO\ NYO (2S)-1-(benzofuran-2-ylsulfonyl)-N-
33 o NJ N SoNN ; [[3-isopropyl-2,4-dioxo-1-[5-
(\/\ / % © ~ j\;; (triflometyl)-2-pyridyl]pyrimidin-5-
= yl]metyl]pyrolidin-2-cacboxamit
~ (2S)-1-(5-flobenzofuran-2-
H OIN/*XO N yD)sulfonyl-N-[[3-isopropyl-2,4-
34 e ,é?o A ¥ dioxo-1-[5-(triflometyl)-2-
o F pyridyl]pyrimidin-5-
F ylJmetyl]pyrolidin-2-cacboxamit
(2S,3S)-1-(5-flobenzofuran-2-
'\DHH O N-0 yl)sulfonyl-3-hydroxy-N-[[3-
35 <;:/\WN\LN N isopropyl-2,4-dioxo-1-[5-
0508 T propyl-2,
= e LF (triflometyl)-2-pyridyl]pyrimidin-5-
F yljmetyl]pyrolidin-2-cacboxamit
(2S)-1-fro[3,2-c]pyridin-2-ylsulfonyl-
oY N-[[3-i 1-2,4-dioxo-1-[5
o | S (Brispopi2adoo >
O, g triflometyl)-2-pyri rimidin-5-
avs 0 \j\@i ( tyl) Py yllpy '
N yl]metyl]pyrolidin-2-cacboxamit
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i)
o \N/ (2S)-1-(5-flobenzofuran-2-
O\FQ P yl)sulfonyl-N-[[ 1-isopropyl-2-0x0-5-
37 0y i

[6-(triflomety])-3-pyridyl]-3-
pyridylJmetyl]pyrolidin-2-cacboxamit
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Vi ]
du Cong thirc cau tao Tén hop chit
s0
o:\;\f o) (2S)-1-(benzofuran-2-ylsulfonyl)-N-
38 /Nj\( ﬁ\/\L\ K\ [[1-(4-flophenyl)-3-isopropyl-2,4-
|

0. &0
Sl

F.'

dioxo-pyrimidin-5-
yl]metyl]pyrolidin-2-cacboxamit

L0 :;fo (2S)-1-(5-flobenzofuran-2-
" ‘/Nj\(N - N@ yD)sulfonyl-N-[[1-(4-flophenyl)-3-
f\C_f %O o) S isopropyl-2,4-dioxo-pyrimidin-5-
F‘/\%f ylJmetyl]pyrolidin-2-cacboxamit
0 \;f\l: 0 (2S)-1-(benzofuran-2-ylsulfonyl)-N-
40 (@\(ﬁ\Lg P [[1-(4-clophenyl)-3-isopropyl-2,4-
__0_s0g U dioxo-pyrimidin-5-
/\M 0 ¢ ylJmetyl]pyrolidin-2-cacboxamit
\\T/
{’j\( H OLN\PTO (2S)-N-[[1-(4-clophenyl)-3-isopropy]-
i O g0y g 2 4-dioxo-pyrimidin-5-yl]metyl]-1-(5-
_ /oo cl flobenzofuran-2-yl)sulfonyl-
F pyrolidin-2-cacboxamit
o \lll/ (2S)-1-(benzofuran-2-ylsulfonyl)-N-
0 /Nj\ﬂ AN [[1-isopropyl-2-0x0-5-[5-
O, _s:00 Il F (triflometyl)-2-pyridyl]-3-
Q‘J © Fr pyridyl]metyl]pyrolidin-2-cacboxamit
e \;{;/ (2S)-1-(5-flobenzofuran-2-
13 o /N\J\,Nm ;N! yl)sulfonyl-N-[[ 1-isopropyl-2-0x0-5-
7~ relC £ [5-(triflometyl)-2-pyridyl]-3-
Fro F pyridyl]metyl]pyrolidin-2-cacboxamit
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i)
\r/‘
o N
(l/ﬁ g (2S)-1-(4-flobenzofuran-2-
.80 O F yl)sulfonyl-N-[[1-isopropyl-2-0x0-5-
° Fr [4-(triflometyl)phenyl]-3-
pyridyljmetyl]pyrolidin-2-cacboxamit
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i)

(2S)-1-(4-flobenzofuran-2-

N_O
15 . N !’b—i\}\/[l(\ yl)sulfonyl-N-[[ 1-isopropyl-6-0x0-5-
Q_f%oo AE [4-(triflometyl)pheny1]-3-
E pyridyl]metyl]pyrolidin-2-cacboxamit
\?\1/ o (25)-1-fro[3,2-c]pyridin-2-ylsulfonyl-
H -[T1- -6- -5-[4-
46 ) %N» P m I(\tl[t[ll 1sot1;rl§)p13l/1 6 :])X;) 5-[4
O g0 F riflometyl)phenyl]-3-
m 0 h F : s .
N F pyridyl]lmetyl]pyrolidin-2-cacboxamit
~ (2S,3S)-1-(5-flobenzofuran-2-
s © E \/@IO yD)sulfonyl-3-hydroxy-N-[[1-
47 o ;‘O\OT ~ :’:\1 . isopropyl-6-0x0-5-[4-
/N S FF (triflometyl)phenyl]-3-
F pyridyllmetyl]pyrolidin-2-cacboxamit
N/ o (25)-1-(benzofuran-2-ylsulfonyl)-N-
H ’ -i -6- -5-[6-
48 {;‘\J\/N PO [[1-isopropyl-6-0x0-5-[6
’;\ﬁff%o o U F (triflometyl)-3-pyridyl]-3-
L/ Fr pyridyl]metyl]pyrolidin-2-cacboxamit
g (25)-1-(5-flobenzofuran-2-
N._.O
49 . %S \L N yl)sulfonyl-N-[[1-isopropyl-6-0x0-5-
WSO 0 S g [6-(triflometyl)-3-pyridyl]-3-
o pyridyllmetyl]pyrolidin-2-cacboxamit
~ (2S)-1-(benzofuran-2-ylsulfonyl)-N-
Ho[ © 1-i 1-6 5-[5
50 %N\/R«;ﬁ N [[1-isopropyl-6-0x0-5-[5-
O )ﬁ-o é \ |

(triflometyl)-2-pyridyl]-3-
pyridyl]metyl]pyrolidin-2-cacboxamit
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)
(2S)-1-(5-flobenzofuran-2-
N \IL ]\{ yD)sulfonyl-N-[[1-isopropyl-6-oxo-5-

F

N_

[5-(triflometyl)-2-pyridyl]-3-
pyridylJmetyl]pyrolidin-2-cacboxamit
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NMR

'H NMR (400 MHz, DMISO-0s) 5 838 (dd, J = 5,8, 5,8 Hz, 1H), 7,91 - 7,85 (m, 2H), 7,84 - 779 (m,
1H), 7,73.(dd, J = BA, 1,0 Hz, TH), 7,69 - 7,82 (m, 3H), 7,60 - 7,51 (m, 2H), 7,41 (ddd, J = 7,7, 7,8,
0,8 Hz, 1H), 5,12 (hept, J = 6,0 Hz, 1H), 4,22 (dd, / = 8,0, 3,8 Hz, 1H), 4,09 - 3,95 (m, 2H), 3,58 -
348 (m, TH), 3,35 - 3,31 (m, 1H), 1,95~ 1,79 (m, 3H), 1,66 - 1,55 (m, 1H), 1,42 (,/ = 6,9 Hz, 8H).

"1 NVR (400 MHz, DMSO=cli) 5 8,39 (dd, J = 6,0, 5,8 Hz, 1H), 7,88 (d, J =8,4 Hz, 2H), 7,84 - 7,79
{m, 1“)) 77?3:'(dx J= E)Q'Hzr 1H)> ?)?Dv‘ 736& (ml 3H)|7)62 (5, 1”)17;55 (ddd: J = s;si 7) ) 153 Hz,
1H), 7,45 - 7,38 (m, 1H), 4,22 (dd, J = 8,0, 3,8 Hz, 1H), 4,08 (dd, J = 16,0, 6,0 Hz, TH), 4,05 - 3,98
(m, 1H), 3,92 (), J = 7,0 Hz, 2H}, 3,58 - 3,50 (m, 1H), 3,35 - 3,32 (m, 1H), 1,96'- 1,77 (m, 3H), 1,68
1,55 (m, tH), 1,18 (t,J = 7,0 Hz, 3H).

T NVIR (400 MHz, DMSO-d) & 8,38 (dd, J =58, 5,8 Hz, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,81 - 7,75
(m, 1H), 7,66 (d, J = 8,4 Hz, 2H), 7,64 7,60 (m; 2H), 7,58 - 7,56 (m; 1H), 7,42 (ddd, J =93, 93,
28 Hz, 1H), 5,12 (hept, J = 6,0 Hz, 1H), 4,22 (dd, J = 8,2, 3.7 Hz, 1H), 4,10 - 3,84 (m, 2H), 3,80 -

3,55 (m, 1H); 3,40 - 3,28 (m, 1H}, 1,97 - 1,76 (m, 3H), 1,67 <155 (m; 1H), 1,42 (d, J = 6,9 Hz, 6H).

*H NMIR (400 MHz, DMISO-ds) 5 839 (dd, J = 6,7, 5,7 Hz, 1H), 7,80 - 7.85 (m, 2H), 7,82 - 7,75 (m,
1H}, 7,70 7,85 (m, 2H), 7,65 - 7,60 {m, 3H), 742 (ddd, J =8,2,9,2, 27 Hz, 1H), 4,22 (dd, J =81,
3,8 Hz, 1H), 4,11 - 3,97 (m, 2H), 3,91 (q, J =7,0 Hz, 2H), 3,56 (ddd, J = 9,4, 6,3, 4,8 Hz, 1H), 3,35
+ 3,27 (m, 1H); 1,86 - 1,70 (m, 3H), 1,67 - 1,56 (m, 1H), 1,16(t, J =7,0 Hz, 3H).

1 NVIR (400 MHz, DNISO-de) 5 840 (dd, J =49, 4,9 Hz, 1H), 7,89 (d, J =8,5 Hz, 2H), 7,79 (dd, J
=93, 3,5 Hz, 1H), 7,86 (d, J = 8,5 Hz, 2H), 7,64 - 7,80 (m, 3H), 7,42 (ddd, J =9,3, 8,2, 3,7 Hz,
1H), 4,22 (dd, J = 8,1, 3,8 Hz, 1H), 4,07 (dd, J = 15,6, 49 Hz, 1H), 4,01(dd, J =158, 4,8 Hz, 1H),
3,59 - 3,51 (m, TH), 3,38 - 3,31 (m, 1H), 3,26 (5, 3H), 1,97~ 1,80 (m; 3H), 1,66 - 1,57 (m, 1H).

" NMR (400 Mz, DMSO-0s) 5 8,78 (d, J = 8,2 Hz, 1H), 820 (t, J = 5,3 Hz, 1H), 7,90 (d, J = 8,4
Hz, 2H), 7,72 (6, ¢ = 8,0, 4,2 Hz, TH), 7,86 - 7,61 (m, 3H), T,57 (dd, J = 8,5, 2,7 Hz, 1H), 7,44 {d,
J = 0,9 Hz, 1H), 7,36 (ddd, / =92, 80, 2,7 Hz, TH), 3,86 (dlg, J = 8.2, 7,0 Hz, TH); 3,87 {d, S =53
Hz,:2H), 3,24 (s, 3H), 1,15(d, ¥ = 7,0 Hz, 3H).

'H NIVR {400 MHzZ, DMISO-di) & 8,44 (dd, J = §,8, 5,8 Hz; 1H), 7,30 - 7,85 (m, 2H), 7,81 (brd, J =
7,8 Hz, TH), 7,89 (dd, J = 8,5, 1,0 Bz, 1H), 7,86 (d, J = 8,5 Hz, 2H), 7,82 (d, J = 0,9 Hz, 1H), 7,58
(d, 4 = 1,2 Hz, 1H), 7,58 (ddd, J = 85, 7,2, 1,3 Hz, 1H), 7,39 (ddd, J = 7,5, 7,2, 1,0 Hz, 1H), 5,11
(hept, J =68 Hz, 1H), 4,12~ 3,96 (m, 4H), 3,85 - 3,50 (m, 1H), 3,50+ 3,45 (m, 1H), 2,01~ 1,88 {m,
1H), 1,70 (dd, J = 12,9, 6,2 Hz, 1H), 1,42 (d, / = 6,8 Hz, BH).

'H NMR (400 MHz, DMSO-ds) 3 8A5(dd, J = 6,8, 6,8 Hz, 1H), 7,88 (d, J = 8,5 Hz, 2H}, 7,75 (dd, J
=91, 4,0 Hz, 1H), 7,66 (d, J = 8,3 Hz, 2H), 7,84 - 7,59 (m, 2H), 7,56 (s, 1H), 7,39 (ddd, J =9,2,
9,2, 2,7 Hz, 1H), 5,11 (hept, s/ = 6,9 Hz, 2H), 4,14 - 3,96 (m, 4H), 3,82 (ddd, J = §6,8,6, 1,8 Hz,
1H), 3,51 - 3,45 (m, TH), 2,00 - 1,89 (m, 1H), 1,71.(dd, J =12,8, 6,2 Hz, 1H), 1,42 (d /= 6,9 Hz,
8H).

Bang 4-1
MS(ES])
:? ol e
° (ieHY
1 805
2 591
3 623
4 809
5 505
8 569
7 821
] 639
9 847

"4 NNIR (400 MHz, DMISO-di) & 8,38 (dd, J = 57, 6,7 Hz, 1H), 7,88 (d, J = 8,4 Hz, 2H), 7,84 - 7,80
(m, 1H), 7,75 - 7,70.(m, TH), 7,89 - 7,63 (m, 3H), 7,89 (d, J = 1,2 Hz, 1H), 7,55 (ddd, J = 85, 7,3,
1,3 Hz, H), 7,41 (ddd, J = 8,0, 7,3,0,9 Hz, 1H), 5,06 - 4,90 (m, 1H), 4,22 (dd, J = 80, 3,8 Hz, 1H),
4,11+3,90 {m, 4H), 3,80 - 349 (m, 1H), 3,45 - 3,38 (m, 1H), 3,30 - 3,20 (m, 2H), 2,66 - 2,52 (m, ZH),
1,97 - 1,79 (m, 3H), 1,67 - 1,48 (m, 3H).
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Bang 4-2
| Ms{ES)
§§$ miz NBIR
b {heH)
H NIR (400 MHz, DMSO-d,) 5 8,38 (t, J = 5,7 Hz, 1H), 7,87 {d, J = §,4 Hz, 2H), 7,78
€0 gas 10,7 = 0,8 Hz, 1H}, 7,72 - 7,53 (m, 5H), 7,32 27,22 (m, 1H), 5,12 (hept, J = 6,9 Hz, 1H),
422 (dd, J =8,2, 48 Hz, 1H), 409 - 3,94 {m, 2H), 3,61 - 3,51 {m, 1H}, 3,44 - 3,34 (m,
SH), 2,02 - 1,78 (m, 3H), 1,70 - 1,57 {m, 1H), 1,42 (d, J = 6,8 Hz, EH}.
' NMR (400 MHz, DMSO-0y) 8 8,38 (t, J = §,8 Hz, TH), 7,86 (d, J = 8,3 Hz, 2H), 7,65
41 cos (4 =83 Hz, 2H), 7,62 (d, J = 4,1 Hz, 1H), 7,86 (d, J = 1,2 Ha, 1H), 7,35(d, J = 41
Hz, 1H), 5,11 (hept, J = 6,9 Hz, 1H), 4,10+ 3,84 (m, 3H), 3,52 . 5,42 (m, 1H), 3,25 - 3,15
(m, 1H), 1,92 - 1,77 {m, 3H), 1,67 - 1,84 (m, 1H), 1,42 (4, J = 68 Hz, 8H}
' NMR (400 MHz, DMSO-dg) § 8,33 (8, J = 5,8 Hz, 1H), 7,92 - 7,81 (m, 4H), 7,85 (d. J
12 sgs =81 Hz, 2H), 7,80 (s, 1H), 7,49 - 7,40 (m, 2H}, 5,12 (hept, J =89 He, 1H), 4,08 - 3,96
(m, 3H), 3,44 - 3,35 (m, 1H), 3,19 - 3,08 (m, TH), 1,87 - 1,69 (m, 3H), 1,56 - 1,46 (m,
1H}, 1,42 (d, J = 6,9 Hz, 6H).
'H NMR (400 MHz, DNSO.dy) & 8,85 {t, J » 5,9 Hz, 1H), 7,93 (d, J = 7,8 Hz, 2H}, 7,86 |
7,80 {m, 1H), 7,77 = 7.8 (m, §H), 7,85 (d, J = 24 Hz, 1H), 7,56 (ddd, J =85, 73, |
13 ggg  |h3 Ha 1H), 7,46~ 738 (m, 1H), 5,18 (hept, J = 6,8 Hz, 1H), 4,27 (dd, J = 8,4, 36 Hs, |
§H), 4,22 (64, J = 15,0, 8,0 Hz, TH), 4,17 (dd, J = 15,0, 5,7 Hz, 1H], 3,64 - 3,55 {m,
1H), 3,38 - 3,31 {m, 1H), 2,01 — 1,80 (m, 3H), 1,68 ~ 1,58 (m, 1H), 1,34 (d, S = §,B A,
3HY, 1,34 {d, J = 6,8 Hz, 3H).
14 548 -
16 648 -
'H NMR (400 MHz, DMSO-dy) 6 8,52 (dd, J = 6,0, 5,4 Hz, 1H), 7,88 {d, J = 8,2 Hz, 2H),
) 77T (94, J = 8,1, 3,8 Hz, 1H), 7,70 - 7,59 {m, 4H), 7,54 (s, 1H], 7,42 (ddd, J = 8,3, 9.1,
16 621 2,8 Hz, TH), 5,95 - 5,86 {m, 1H), 5,75 - 5,88 (m, 1}, 512 (hept, J = 68 Hz, 1H), 5,05 -
4,97 (m, 1H), 4,38 « 4,28 {m, 1H), 4,28 - 4,18 (m, 1H), 4,08 (dd, J = 15,6, 6,0 Hz, TH),
3,87 (dd, J = 16,6, 5,4 H, TH), 1,42 (d, J = 8,8 Hz, 6H).
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17

'H NMR (400 MHz, DMSO-ds) 5 8,60 (t, J = 8,7 Hz, 1H), 7,87 (d, J = 8,2 Hz, 2H), 7,78
(dd, J = 8,0, 4,1 Hz, TH), ,70/(d, J = 0,9 Hz, 1H), 7,69 - 7,63 (m, 3H), 7,61 (s, 1H), 7,44
(ddd, J =9,2, 9,0, 2,7 Hz, 1H), 5,12 (hept, J = 6,3 Hz, TH), 4,47 (dd, J = 8,7, 6.9 Hz,
1H), 4,03 (d, J = 5,7 Hz, 2H), 4,01 - 3,86 (m, 2H), 2,81 - 2,64 (m, TH), 2,46 - 2,35 (m,
1H), 1,42 (d, J = 6,9 Hz, 6H).

18

608

1 NMR (400 MHz, DMSO-de) & 8,41 (dd, J = 6,0, 5,4 Hz, 1H), 7,91- 7,80 (m, 3H), 7,74
(d, J =0, Hz, TH}, 7,71 - 7,84 (m, 3H), 7,61 (s, TH), 7,46 (ddd, J = 9,3, 9,0, 2,8 Hz,
1H), 5,12 (hept, J = 6,9 Hz, 1H), 4,56 (dd, J =9,1, 7,5 Hz, TH), 4,11 (dd, J = 154, 6,0
Hz, 1H), 4,02 (dd, J = 15,4, 54 Hz, 1H), 3,93 - 3,78 (m, 2H), 2,31 - 2,15 (m, 2H), 1,42
(d, J = 6,9 Hz, 6H).

19

621

'H NMR (400 MHz, DMSO-d¢) 58,38 (dd, J = 5,8, 5,7 Hz, 1H), §14- 8,09 (m, 2H), 8,07
. 8,02(m, 1H), 7,86.(d, J = 8;1 Hz, 2H), 7,67 (d, J = 8,1 Hz, 2H), 7,62 - 7,50 (m, 3H),
5,12 (hept, J = 6,9 Hz, 1H), 4,14 - 4,02 (m, 2H), 4,01(dd, J = 15,4, 5,7 Hz, 1H), 3,60~
3,49 (m, 1H), 3,31 - 3,24 (m, 1H), 1,88 - 1,76 (m, 3H), 1,63 < 1,51 (m, 1H), 1,43 (d, J=
6,9 Hz, 6H).

20

606

4 NMR (400 MHz, DMSO-ds) 58,63 (t, J = 6,0 Hz, TH), 8,09 (d, J = 2,6 Hz, 1H), 7,85
(d, J =8,2 Hz, 2H), 7,80 (dd, J = 8,1, 41 Hz, 1H), 7,76 — 7,71 (m, 3H), 7,70 7,68 (m,
1H), 7,64 (dd, J = 8,5, 2,7 Hz, TH), 7,43 (td, J = 9,3, 2,8 Hz, TH), 5,17 (hept, J = 6,8
Hz, 1H), 4,34 (dd, J = 8,2, 3,7 Hz, 1H), 4,22 (dd, J = 17,0, 6,2 Hz, 1H), 4,12 (dd, J =

16,9, 6,6 Hz, 1H), 3,65~ 3,67 (m, 1H), 3,46 - 3,36 {m, 1H), 2,06 — 1,84 (m, 3H}), 1,74 -
1,68 {m, 1H}, 1,41 (d, J = 6,8 Hz, BH).

21

606

11 NMR (400 MHz, DMSO-ds) 8,65 (¢, J = 5,9 Hz, 1H), 7,93 (d, J = 8,1 Hz, 2H), 7,80
(dd, J =9,2, 4,1 Hz, 1H), 7,76 — 7,68 (m, 4H), 7,65 (d, J = 2,5 Hz, TH), 7,63(dd, J =
8,5, 2,6 Hz, H), 7,42 (td, J = 9,2, 2,8 Hz, 1H), 5,19 (hept, J = 6,8 Hz, 1H), 4,26 (dd, J
=84, 3,6 Hz, 1H), 4,23 (dd, J = 16,4, 6,0 Hz, 1H), 4,17 (dd, J = 15,0, 5,8 Hz, 1H), 3,63
~ 3,56 (m, 1H), 3,38 (dt, / = 8,9, 6,8 Hz, 1H), 2,04 — 1,80 (m, 3H), 1,70 1,58 (m; 1H),
1,34 (d, J = 7,0 Hz, 3H), 1,33 (d, J = 6,9 Hz, 3H).

22

564

'H NMR (400 MHz, DMSO-d¢) 5 8,58 (t, J = 5,9 Hz, 1H), 7,90 (d, J = 8,4 Hz, 2H), 7,80
(dd, J =9,2, 4,1 Hz, 1H), 7,68 - 7,60 (m, EH), 7,48 (dd, J = 9,5, 2,6 Hz, TH), 7,42 (td, J
=9.2, 2,8 Hz, 1H), 6,64 (d, J = 9,6 Hz, TH), 4,23 (dd, J =8,2, 3,6 Hz, 1H), 4,11 (d, J =
5,3 Hz, 2H), 3,62 3,52 (m, TH), 3,38 (dt, J = 9,8, 6,8 Hz, 3H), 2,01 1,78 (m, 3H), 1,70
1,58 (m, TH).

23

608

'H NMR (400 MHz, DMSO-d¢) 59,20 (d, J = 1,0 Hz, 1H), 871 (d, J = 6,0 Hz, 1H), 8,40
(t, J = 6,7 Hz, 1H), 7,93 (dt, J = 6,0, 1,1 Hz, 1H), 7,88 (d, J = 8,5 Hz, 2H), 7,82 (d, J =
1,0 Hz, TH), 7,86 (d, 4 = 8,3 Hz, 2H), 7,68 (s, 1H), 5,12 (hept, J = 6,9 Hz, 1H), 4,24 (dd,
J =83, 37 Hz, 1H), 405 (dd, J = 15,5, 5,6 Hz, TH), 3,98 (dd, J = 15,5, 5,6 Hz, TH),
3,63 — 3,54 (m, 1H), 3,54 — 3,49 (m, 1H), 2,05 — 1,79 (m, 3H), 1,73 = 1,61 (m, 1H), 1,43
(d, J = 8,9 Hz, 6H).
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'H NMR (400 MHz, DMSO-dg) & 8,79 (d, J = 8,1 Hz, 1H), 8,20 (t,J =55 Hz, 1H), 7,80 (d, J =
8,5 Hz, 2H), 7,73 (dd, J =9,1,4,0 Hz, 1H), 7,84 (d, J = 8,3 Hz, 2H), 7,80 — 7,51 (m, 2H), 7,44
(d, J =0,8 Hz, 1H), 7,36 (td, J = 9,2, 2,7 Hz, 1H), 5,11 (hept, J = 6,9 Hz, 1H), 4,02 -3,91 (m,
1&-4),383(:: J = 5,4 Hz, 2H), 1,41 (d, J = 8,9 Hz, 6H), 1,14 (d,J = =7,0 Hz, 3H).

H NMR (400 MHz, DMSO-d's) 5 8,37 (t, J = 5,8 Hz, 1H), 7,90 7,84 (m, 2H), 7,66 (d, J =83
Hz, 2H), 7,63 - 7,85 (m, 4H), 7,36 (dd, J = B,6, 1,8 Hz, 1H), 5,12 (hept, J = 6,9 Hz, 1H), 4,20
{dd, J =7.8,4,0 Hz, 1H), 4,05 (dd, J = 15,8, 5,7 Hz, 1H), 3,99 (dd, J = 15,7, 6,2 Hz, 1H), 3,58
- 3,50 (m, 1H), 3,33 (dt, J =9,5,6,6 Hz, 1H), 2,42 (s, 3H), 1,83 — 1,77 (m, 3H), 1,58 (dd, J =
8,4, 3,8 Hz, 1H), 1,42 (d, 4 = 6,8 Hz, 6H).

'H NMR (400 MHz, DMSO-dg) 5 9,32 (s, 1H), 8,01 (t, J = 6,0 Hz, 1H), 7,90 {d, J = 8,2 Hz, 2H),
7,78 (ddd, J =9,1,4,1, 0,8 Hz, 1H), 7,87 (d, J = 8,2 Hz, 2H), 7,59 (dd, J = 85,27 Hz, 1H),
7,56 (s, 1H), 7,50 (d, J = 0,8 Hz, 1H), 7,40 (ddd, J =9,2,9,1,2,7 Hz, H), 5,12 (hept, J =6,9
Hz, 1H), 3,93 (d, J = 80 Hz, 2H}, 1,42 (d, J = SQHZ,SH),‘L?:} - 1485 (m, 2H), 0,91 - 0,84 (m,
2H).

TH NMR (400 MHz, DMSO-d¢) 59,18 (d, J = 0,8 Hz, 1H), 8,70 (d,J/ = 5,9 Hz, 1H), 8,64 (dd, J
= 6,2, 5,8 Hz, 1H), 8,09 (d, J =28 Hz, 1H), 7,94 - 7,88 (m, 2H), 7,86 (d, J =8,1 Hz, 2H), 7,74
(d, J =8,1 Hz, 2H}, 7,71 - 7,86 (m, 1H), 5,17 (hept, J = 8,8 Hz, 1H), 4,35 (dd, J =8,5, 3,6 Hz,
1H), 4,21 (dd, J =17,0, 6,2 Hz, TH), 4,12 (dd, J = 17,0, 6,8 Hz, 1H), 3,68 - 3,58 (m, TH), 3,45 -
3,38 (m, 1H), 2,11 - 1,85 (m, 3H), 4,77 - 1,63 (m, 1H), 1,41 (d, J = 6,8 Hz, BH).

TH NMR (400 MHz, DMSO-d's) 5 8,05 (d, J = 2,3 Hz, 1H), 8,63 (dd, J = 6,3, 5,6 Hz, 1H), 8,20
{dd, J = 8,2, 1,9 Hz, 1H}, 8,22 (d, J = 2,6 Hz, 1H), 7,92 (dd, J = 8,2, 0,8 Hz, 1H), 784 (ddd, J
=7,9,1.3; sz 1H), 7,79 - 7,74 (m, 3H), 7,56 (ddd, J = &5,7,3,1,3 Hz, 1H), 742 (ddd, 7
=7,9,773,0,9 Hz, 1H), 5,18 (hept, J = 6,9 Hz, 1H), 4,33 (dd, J =8,2,3,8 Hz, 1H), 4,24 (dd, J =
17,1,6,3 Hz, 1H), 4,12 (dd, J = 17,1,5,6 Hz, TH), 3,66 - 3,57 (m, 1H), 3,41 - 3,38 (m, 1H), 2,04
-1,84 (m, 3H), 1,71 - 1,58 (m, 1H), 1,42 (d, J = 6,9 Hz, BH).

'H NMR (400 MHz; DMSO-d) 5 8,86 (d, J = 2,4 Hz, 1H), 838 (t,J =58 Hz, 1H), 8,20 (dd, J
=84, 24 Hz, 1H), 8,08 (dd, J = 8,5,0,7 Hz, 1H), 7,84 — 7,80 (m, 1H), 7,73 (dg, J = B4, 0,9 Hz,
1H}, 7,87 - 7,63 {m, 2H), 7,56 (ddd, J = 8,5, 7,2, 1,3 Hz, 1H), 7,41 (ddd, J = 8,0,7,3, 0,8 Hz,
1H}, 5,11 (hept, = 6,8 Hz, 1H),4,23 (dd, J = 8,0, 3,8 Hz, 1H), 407 (dd, J =186,3, 5,7 Hz, 1H},
4,00 (dd, J =14,9, 5,1 Hz, 1H), 3,58 - 3,50 (m, 1H), 3,35 {dt, J = 9,6, 6,6 Hz, 1H), 1,96 - 1,80
(m, 3H), 1,87 — 1,54 {m, 1H), 1,43 (d, J = 6,8 Hz, 6H),

Bang 4-4

MS(ESI)

Vidy mi/z
8 .

{M+H)

24 §97

25 618

26 608

27 &89

28 589

28 608

30 824

T NMR (400 MHz, DMSO-d¢) 5 8,86 (d, J = 2,4 Hz, 1H); 8,39 (t, J =5,8 Hz, 1H), 8,20 (dd, J
=85,2,4 Hz, 1H), 8,08 (d, J = 8,4 Hz, 1H), 7,79 (dd, J =9,2,4,0 Hz, 1H), 7,68~ 7,59 (m, 3H),
TAZ (td, J = 9,2, 2,8 Hz, 1H), 5,12 (hept, J = 6,9 Hz, 1H), 4,23 (dd, J = 82, 3,6 Hz, TH), 4,07
(dd, J =158, 5,8 Hz, 1H), 4,00 (dd, J = 15,6, 5,6 Hz, 1H}, 3,61 = 3,50 (m, 1H), 3,36 (dt, J =
9,8, 6,6 Hz, TH), 2,00 — 1,79 (m, 3H), 1,88 — 1,66 (m, 1H), 1,43 (d, J = 8,8 Hz, 6H),
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'H NMR (400 MHz, DMSO-d) 5 8,86 (d, J = 2,4 Hz, 1H), 8,46 (t, J = 5,8 Hz, 1H), 8,20
(dd, J = 8,5, 2,4 Hz, 1H}, 8,08 (d, U= 8,5 Hz, 1H), 7,75 (dd, J =9,2, 4,0 Hz, 1H), 7,85 -
7,58 (m, 3H), 7,39 (td, J = 9,2, 2,8 Hz, 1H), 5,11 (hept J = 6,8 Hz, 1H), 4,17 - 3,95 (m,
4H), 3,62 (t, J = 8,4 Hz, 1H), 3,50 - 3,39 (m, 1H), 1,95 (dtd, J = 12,4, 8,6, 4,2 Hz, 1H),
1,71 (dd, J =13,0, 8,2 Hz, 1H), 1,43 (d, J = 6,9 Hz, 6H).

'H NMR (400 MHz, DMS$O-d;) 59,25 (s, 1H), 8,86 (s, 1H), 8,75 (d, J = 6,1 Hz, 1H),
8,40 {t, J = 6,2 Hz, TH), 8,20 (d, J = 8,5 Hz, 1H), 8,09 (d, J = 8,4 Hz, 1H), 801(d, J=
6,1 Hz, 1H), 7,86 {5, 1H), 7,65 (5, 1H), 5 42 {hept, J 6,2 Hz, 1H), 4,26 (dd, J = 8,6,
3,7 Hz, 1H), 4,06 (dd, J = 15,4, 5.8 Hz, 1H), 3,99 (dd, J 15,6, 5,7 Hz, 1H), 3,65 - 3,51
(m, 1H), 3,44 ~ 3,33 (m, 1H), 2,04 — 1,79 (m, 3H), 1,74 — 1,60 (m, 1H), 1,43 (d, J = 6,9
Hz, 6H).

'H NMR (400 MHz, DMSO-d;) & 8,95 - 8,92 (m, 1H), 8,47 (t, J = 5,8 Hz, 1H), 8,41 (dd,
J =88, 2,5 Hz, 1H), 8,03 (d, J = 8,6 Hz, 1H), 7,97 - 7,85 (m, 1H), 7,84 — 7,80 {m, 1H),
7,74.(dd, J =8,4, ?082. 1H), 7,68 {d, J = 0,9 Hz, 1H), 7,55 (ddd, J = 8,5, 7,2, 1,3 Hz,
1H}, 7,45 — 7,38 (m; 1H), 5,14 (hept, J = 7,0 Hz, 1H), 4,28 {dd, J = 7,8, 3,8 Hz, 1H},
4(14{6 J= 57I~E2 2H),357 ~3,51 (m, 1H),336(dt J =10, SGHz,’lH),‘I 96 —
1,81 (m, 3H), 1,69 ~ 1,57 (m, 1H}, 1,43 (d, J = 10,8, 89 Hz, 6H).

"H NMR (400 MHz, DMSO-ds) § 8,93 (brs, 1H), 8,47 (t, J = 5,8 Hz, 1H), 8,41 (dd, J =
8,7, 2,5 Hz, 1H), 8,03 (d, J =88 Hz, 1H), 7,96 (s, 1H), 7,80 (dd, J = 9,2, 4,0 Hz, 1H),
7,67~ 7,60 (m, 2H), 7,42 (td, J = 9,3, 2,8 Hz, 1H), 5,14 (hept, J = 6,8 Hz, 1H), 4,26
(dd, J =78, 3,5Hz, 1H), 4,04 (d, J = 5,7 Hz, 2H), 3,55 - 3.,52 (m, 1H), 3,36 (dt, J =
10,1, 6,6 Hz, 1H), 1,99 — 1 81 (m, 3H), 1,72 — 1,57 (m, 1H), 1,44 (d, J = 6,9 Hz, BH).

H NMR (400 MHz, DMSO-d) 8,95 - 8,91 (m, 1H), 8,54 (t, J = 5,8 Hz, 1H), 8,41 (dd,
J =87, 2,5 Hz, 1H), 8,03 (d, J = 8,6 Hz, 1H), 7,94 (brs, 1H), 7,76 (dd, J =91, 4,1 Hz,
1H), ?65 7,59 {m, 2H), 7,38.(td, J=82 2,8 Hz, 1H), 5,13 (hept, J = 6,8 Hz, 1H),
4141:1 J =32 Hz, 1H), 4,08 — 4,01 {m, 3H), 3,66 - 3,59 (m, 1H), 3,52 — 3,42 (m, 1H),
2,04 — 1,91 (m, 1H), 1,74 (dd, J = 13,4, 6,4 Hz, 1H), 1 44 (d, J = 6,9 Hz, 6H).

TH NMR (400 MHz, DMSO-d¢) & 9,20 (brs, 1H), 8,95 — 8,92 (m, 1H), 8,72 (d, J = 6,0 Hz,
1H), 8,49 (t, J = 5,8 Hz, 1H), 8,41 (dd, J = 8,8, 2,5 Hz, 1H), 8,03 (d, F= = 8,6 Hz, 1H),
7,98 — 7,83 (m, 2H), 7,84 (d, J =1,0 Hz, TH), 5,13 (hept, J = 6,7 Hz, 1H), 4,28 (dd, J =
8,3, 3,5 Hz, 1H), 4,08 (d, J = 5,7 Hz, 2H), 3,63 — 3,54 (m, 1H), 3,38 (dt, J = &7, 6,9 Hz,
1H), 2,03 — 1,81 (m, 3H), 1,75 - 1,63 (m, 1H), 1,44 (d, J = 6,5 Hz, 6H).

Bang 4-5
. | MS(ES]
56 St
{M+H)

31 640
32 807
33 606
34 624
35 640
36 607
37 607

H NMR (400 MHz, DMSO-ds) & 9,04 (d, J = 2,3 Hz, 1H), 8,64 (dd, J = 8,0, 5,7 Hz, 1H),
8,33 - 8,26 (m, 1H), 8,22 (d, J =2,6 Hz, 1H), 7,93 (dd, J = 8,4, 0,8 Hz, 1H), 7,83 - 7,77
(m, 1H), 7,76 - 7,71 (m, 2H), 7,65 (dd, J = B4, 2,7 Hz, 1H), 7,43 (ddd, J = 9,3, 8,2, 2,7
Hz, 1H), 5,18 (hept, J = 6,8 Hz, 1H), 4,34 (dd, J = 8,3, 3,7 Hz, TH), 4,24 (dd, J = 13,0,
6,0 Hz, 1H),4"E3(dd J =17,0, 5,7 Hz, 1H), 3,67 - 3,56 (m, 1H), 3,45 - 3,36 (m, 1H),
2,08 - 1,84 (m, 3H), 1,72 - 161 {m, 1H), 1,42 (d, J = 6,8 Hz, BH).
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'H NMR (400 MHz, DMSO-ds) 5 8,37 (t, J = 6,8 Hz, 1H), 7,82 (d, J = 7,8 Hz, 1H), 7,73 (d, J =8,4
Hz, 1H), 7,85 (s, 1H), 7,56 (ddd, J =85, 7,2, 1,4 Hz, TH), 7,49 (s, TH), 7,48~ 7,38 (m, 3H), 7,35
7,29 (m, 2H), 5,11 (hept, J = 6,3, 5,9 Hz, TH), 4,22 (dd, J = 8,2, 3,7 Hz, TH), 4,04 (dd, J =155, 5,9
Hz, 1H}, 3,98 (dd, J =158, 6,5 Hz, 1H), 3,56~ 3,50 {m, 1H), 3,34 (dt, J = 9,6, 6,5 Hz, 1H), 1,96~
1,78 (m, 3H), 1,66 1,54 (m, 1H), 1,41 (d, J = 16,9 Hz, 6H).

'H NMR (400 MHz, DMSO-ds) & 8,37 (t, J = §8 Hz, 1H), 7,79 (dd, J = 9,0, 4,2 Hz, 1H), 7,65 -7,60
(m, 2H), 7,50 — 7,43 (m, 3H), 7,41 (dd, J = 9,2, 2,8 Hz, TH), 7,36 - 7,28 (m, 2H), 5,11 (hept, J =7,2
Hz, 1H), 4,21 (dd, J =8,2, 3,8 Hz, 1H), 4,04 (dd, J = 16,7, 5,9 Hz, 1H), 3,97 (dd, J = 15,2, 5.4 Hz,
1H), 3,89 — 3,50 (m, TH), 3,36 (dt, J = 9,9, 6,7 Hz, TH), 1,97 - 1,78 (m, 3H), 1,68 - 1,56 (m, 1H),
1,41 (d, J = 6,8 Hz, BH),

"H NWIR (400 MHz, DMSO-ds) 8,38 {t, J = &8 Hz, 1H), 7,82 (d, J = 7,8 Hz, 1H), 7,74 (d, J = 8,4
Hz, 1H), 7,66 (d, J = 1,0.Hz, 1H), 7,58 — 7,82 (m, 3H), 7,50 (brs, 1H), 7,47 ~ 7,38 (m, 3H), 5,11
(hept, J =7,3 Hz, 1H), 4,22 (dd, J = 8,1, 3,8 Hz, 1H), 4,06 (dd, J = 1,8, 5,8 Hz, 1H), 388 (dd, J =
16,5, 5,6 Hz, 1H), 3,69 — 3,50 (m; 1H), 3,34 (dt, J = 9,7, 6,5 Hz, TH), 1,96 — 1,78(m, 3H), 1,67~
1,64 (m, 1H), 1,41 (d, J = 6,9 Hz, 6H).

"H NMR (400 MHz, DMSO-ds) 58,38 {t, J = §,8 Hz, 1H), 7,79 (dd, J = 9,1, 4,0 Hz, 1H), 7,65 - 7,61
(m, 2H), 7,58 — 7,52 (m, 2H), 7,50 (brs, 1H), 7,46 - 7,38 (m, 3H), 5,11 (hept, J = 6,8 Hz, TH), 422
(dd, J = 8,2, 3,7 Hz, TH), 4,04 (dd, J = 15,6, 4,9 Hz, 1H), 3,97 (dd, J = 15,9, 5,5 Hz, 1H), 3,59 —
3,50 (m, 1H), 3,35 (dt, J = 9,8, 6,7 Hz, 1H), 1,98 1,78 (m, 3H), 1,67 - 1,55 (m, 1H), 1,41 (d, J =
6,9 Hz, 6H).

H NMR (400 MHz, DMSO-dg) 5 8,97 - 8,88 (m, 1H), 8,63 (dd, J =8,1, 6,0 Hz, TH), §,51(d, J =25
Hz, 1H), 8,22 (ddd, J = 8,8, 2,4, 0,8 Hz, 1H), §,12(d, J = 8,6 Hz, 1H), 8,07 - 8,02 {m; 1H), 7,83
{ddd, J =80, 1,8, 0,7 Hz, 1H), 7,79 7,71 (m, 2H), 7,56 (ddd, J = 8,6, 7,3, 1,4 Hz, 1H), 7,42 {ddd,
J =8,0,7,3,0,8 He, 1H), 5,17 (hept, J = 6,7 Hz, 1H), 4,36 (dd, J = 7,5, 3,9 Hz, TH), 4,26 = 4,09 (m,
2H), 3,80 - 3,57 (m, 1H), 3,47 - 3,36 (m, 1H), 2,03 - 1,88 (m, 3H), 1,75+ 1,63 {m, 1H), 1,41{d, J =
6,8 Hz, 6H).

'H NMIR (400 MHz, DMSO-d) 58,85 - 8,89 (m, 1H), 8,63 (dd, J =6,4, 6,0 Hz, 1H), 8,51(d, J =25
Hz, 1H), 8:22(dd, J = 8,8, 2,1 Hz, 1H), 8,11 (d, J = &8 Hz, 1H), 8,03 (dd, J =24, 13 Hz, TH),
7,80 (dd, J =9,2, 4,1 Hz, 1H), 7,72 (d, J = 0,8 Hz, H), 7,63 (dd, J = 8,5, 2,8 Hz, 1H), 7,42 (ddd, J
=9,3,9,2, 2,8 Hz, 1H), 5,17 (hept, J = 6,8 Hz, TH), 4,36 (dd, J = 7,8, 3,5 Hz, TH), 4,25 - 4,08 (m,
2H), 3,68 - 3,58 (m, 1H), 3,54 - 3,48 (m, 1H), 2,05 - 1,85 (m, 3H), 1,79 - 1,66 (m, 1H), 141 (d. J =
6,8 Hz, 6H).

Béang 4-6

~ MS{ES])

Vidy iz

Sé (M‘E’HY&
38 555
39 573
40 5r
41 588
42 589
43 607
44 606

'H NMR (400 MHz, DMSO-d;) 5 8,62 (dd, J = 6,1, 5,8 Hz, 1H), 8,09 (d, J = 2,6 Hz, 1H), 7,90 - 7,83
(m, 3H), 7,74 (d, J = 8,1 Hz, 2H), 7,73 - 7,67 (m, 1H), 7,66 - 7,54 {(m, 2H), 7,27 (ddd, J = 8,6, 7.7,
1,2 Hz, 1H), 6,18 (hept, J = 6,8 Hz, 1H), 4,35 (dd, J = 8,3, 3,7 Hz, 1H), 421 (dd, J = 17,1, 6,1 Hz,
1H), 4,13 (dd, J =171, 5,8 Hz, 1H), 3,66 - 357 (m, TH), 3,48 - 3,39 (m, 1H), 2,06 - 1,85 {m, 3H),
1,73 - 1,61 (m, 1H), 1,41 (d, J = 6,8 Hz, 6H).
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NMR

H NMR (400 MHz, DMSO-d¢) 5 8,85 {t, J = 5,9 Hz, 1H), 7,93 (d, J = 7,9 Hz, 2H), 7,84 (d, J = 0,9
Hz, 1H), 7,77 - 7,69 (m, 3H), 7,68~ 7,53 (m, 3H), 7,27 (ddd, J = 97, 7,8, 1,0 Hz, TH), 5,19 (hept, J
= 6,8 Hz, TH), 4,28 (dd, J = 84, 3,7 Hz, 1H), 4,28 - 4,12 (m, 2H), 3,60 - 3,56 (m, 1H), 3,53~ 3,35

(m, 1H), 2,05 - 1,80 (m, 3H), 1,70 - 1,60 (m, 1H), 1,34 (d, J = 6,8 Hz, 3H), 1,33 (d, J = §,8 Hz, 3H).

*H NMR {400 MHz, DMSO-d¢) 5'8,20.(d, 4 = 1,0 Hz, 1H), 8,71 (d, J = 6,0 Hz, 1H), 8,66 (dd, J =
6,0, 5,7 Hz, 1H), 7,98 - 7,90 (m, 3H), 7,89 (d, J =1,0 Hz, 1H), 7,74 (d, J = 8,7 Hz, 2H), 7,71 (d, J =
2,4 Hz, 1H), 7,65 (d, J =2, Hz, 1H), 5,19 (hept, J = 6,8 Hz, 1H), 4,28 (dd, J = 8,6, 3,6 Hz, TH),
4;22 {dd, J = 18,0, 6,0 Hz, 1H),-4,16 {dd, J = 15,0, 5,7 Hz, 1H), 3,63 3,58 (m, 1H), 344 - 3,36 (m,
1H), 2,06 - 1,96 (m, 1H), 1,95 - 1,80 (m, 2H}, 1,74 - 1,63 (m, 1H}, 1,34 (d, J =6,8 Hz, 3H), 1,33 (d,
Jo= 5,8 Hz, 3H).

'H NMR (400 MHz, DMSO-d¢) 5 8,74 {dd, J =63, 6,8 Hz, 1H), 7,93 (d, J = 7,8 Hz, 2H), 7,80 - 7,71
m, 3H), 7,69 (d, J = 2,5 Hz, 1H), 7,88 7,80 (m, 3H), 7,40 (ddd, J = 9,2, 9,2, 2,8 Hz, 1H), 19
(hept, J = 6,8 Hz, 1H), 4,25 (dd, J = 14,9, §,3 Hz, 1H), 4,19 - 4,09 (m, 2H), 4,06 (s, 1H), 3,71- 3,64
(v, TH), 3,53 - 3,42 (m, 1H), 2,01 - 1,88 (m, TH), 1,78 - 1,70 (m, 1H), 1,34 (d, J = 6,8 Hz, 6H).

'H NMR (400 MHz, DMSO-ds) 5 8,05 {d, J = 2,2 Hz, 1H), 8,66 (dd, J = 6,0, 5,7 Hz, 1H), 8,42 (dd, J
= 8,2, 1,8 Hz, TH), 7,94 (dd, J = 8,2, 0,8 Hz, 1H), 7,83 (ddd, J =7,8,1,2, 0,6 Hz, 1H), 7,80 - 7,72
(m, 4H), 7,56 (ddd, = 8,4, 7,2, 1,2 Hz, TH), 7,42 (ddd, J =7,8, 7,2, G;9 Hz, 1H], 5,19 (hept, J =
6,8 Hz, TH), 4,31 - 4,20 (m, 2H), 4,18 (dd, J = 15,1, §,7 Hz, 1H), 3,64 - 3,6 (m, 1H), 3,40 - 3,33 (m,
1H), 2,01 - 1,81 (m, 3H), 1,88 - 1,57 (m, 1H), 1,349 (d, J = 6,8 Hz, 3H), 1,346 (d, J = §;8 Hz, 3H).

"H NMR (400 MHz, DMSO-de) 59,05 (d, J = 2,1 Hz, TH), 8,67 (dd, J = §,0, 6,6 Hz, 1H), 8,41 (dd, J
= 8,2, 1,8 Hz, H), 7,93 (d, J =82 Hz, TH), 7,84 - 1,75 (m, 3H), 7,70 (d, J = 0,9 Hz, TH), 7,84 (dd,
J'= 85, 2,8 Hz, 1H), 7,43 (ddd, J = 9,2, §2,2,8 Hz, TH), 6,18 (hept, J = 6,8 Hz, 1H), 429 - 4,21
{m, 2H), 4,18 (dd, J = 14,8, 6,6 Hz, 1H), 3,64 - 3,55 (m, 1H), 3,42 - 3,33 (m, TH), 2,06 - 1,80 (m,
3H), 1,70 - 1,88 {m, 1H), 1,34 (d, J = 6,6 Hz, 6H),

"H NMR (400 MHz, DMSO-ds) 3 9,00 - 8,95 (m, 1H), 8,81 (d, J = 8,5 Hz, 1), 889 (t, J = 5,9 Hz,
1H), 8,42 (d, J = 2,6 Hz, 1H), 8,28 8,20 (m, 1H), 7,85 (d, J = 2,6 Hz, 1H), 7,82 (ddd, J = 7,8, 1,4,
0,8 Hz, 1H), 7,75 (dd, = 8,5, 0,8 Hz, 1H), 7,72 (d, J = 0,9 Hz, TH), 7,56 (ddd, J = 8,5, 7,3, 1,4 Hz,
1H), 7,42 (ddd, J =8,0, 7,3, 0,9 Hz, 1H), 5,26 (hept, J = 6,8 Hz, TH), 4,31 - 4,16 (m, 3H), 3,63 -
3,56 (m, 1H), 3,40 - 3,33 (m, 1H), 1,98 - 1,81 (m, 3H), 1,69 - 1,67 (m, TH), 1,36 (d, J = 68 Hz, 6H).

Béng 4-7
WS(ESI)
Vidy
sb iz N
(+H)
45 606
46 589
47 622
48 589
49 607
50 589
51 607

'H NMR (400 MHz, DMSO-d¢) 5 8,94 - 8,87 (m, 1H), 8,74 (d, J = 8,5 Hz, 1H), 8,63 (t, J = 6,9 Hz,
1H, 8,35 (d, J = 2,6 Hz, 1H), §,17 (dd, J =8,5, 2,3 Hz, 1H), 7,78 (d, J = 2,6 Hz, TH), 7,74 (dd, J =
9,1, 4,0 Hz, 1H), 7,62 (d, J = 0,9 Hz, TH}, 7,56 (dd, / = 8,5, 2,8 Hz, 1H), 7,35 (ddd, J =93, 81,
2,8 Hz, 1H), 5,18 (hept, J = 6,8 Hz, 1H), 4,25 - 4,09 (m, 3H), 3,57 - 3,49 (m, 1H), 3,36 - 3,25 (m,
1H), 1,96 1,73 (m, 3H), 1,66 - 1,52 (m, 1H), 1,28 (d, J = 6,8 Hz, 6H).

Vi du 1: Téng hop (28)-1-(benzofuran-2-ylsulfonyl)-N-[[3-isopropyl-2,4-dioxo-1-[4-
(triflomety])phenyl]pyrimidin-3-ylJmetyl]pyrolidin-2-cacboxamit (1)

Hop chét B-1 (29mg, 0,10mmol), C-1 (36mg, 0,10mmol), WSC hydroclorua
(24mg, 0,12mmol) va 1-hydroxy-7-azabenzotriazol (16mg, 0,12mmol) dugc bd sung

thém diclometan (1mL) va trietylamin (20uL, 0,15mmol) va hdn hop nay dugc khudy &
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nhiét do trong phong trong 2 gid. Hén hop phan Gng dugc ¢d dudi ap sut giam va phan
cin thu dugc dugc tinh ché béng sic ky léng hiéu nang cao (nudc-axetonitril, mdi loai
chira 0,1% axit trifloaxetic) dé thu duoc hop chit néu & dé muc (44mg, 0,073mmol, 73%).

MS (ESI) m/z 605 (M+H)*

'H NMR (400 MHz, DMSO-dg) 5 8,38 (dd, J = 5,8, 5,8 Hz, 1H), 7,91 - 7,85 (m, 2H), 7,84
=779 (m, 1H), 7,73 (dd, T = 8,4, 1,0 Hz, 1H), 7,69 - 7,62 (m, 3H), 7,60 - 7,51 (m, 2H),
741 (ddd, J="7,7, 7.6, 0,9 Hz, 1H), 5,12 (hept, J = 6,9 Hz, 1H), 4,22 (dd, J = 8,0, 3,8 Hz,
1H), 4,00 - 3,95 (m, 2H), 3,58 - 3,48 (m, 1H), 3,35 - 3,31 (m, 1H), 1,95 - 1,79 (m, 3H),
1,66 - 1,55 (m, 1H), 1,42 (d, J = 6,9 Hz, 6H).

Vi du 2 - Vi du 8 dugc tdng hop bang cach st dung cac hop chét duge mo ta
trong cdc Vi du tham khdo va cac chét phan tng c6 ban sin tuwong ing va theo quy trinh
twong ty nhu trong Vidu L.

Vi du 9: Téng hop (ZS)-1-(benzoﬁJran-Z-ylsulfonyl)-N-[[2,4-di0x0-3-tetrahydropyran-4-
yl-l-[4-(triﬂometyl)phenyl]pyrimidin-5-y1]metyl]pyrolidin-2-cacboxamit )

(bu6ce 1) Téng hop 5-(aminometyl)-1-[4-(triflometyl)phenyl]pyrimidin-2,4-dion

hydroclorua

Thu duge hop chét néu & d& muc (hiéu sudt 34%) bing quy trinh twong tw nhu
quy trinh trong Vi dy tham khéo C-1 ngoai trir viéc bude 2 ma 13 bude alkyl hoa st dung

2-iodopropan.
MS (ESI) m/z 286 (M+H)"

'H NMR (300 MHz, DMSO-dg) 8 11,9 (s, 1H), 8,23 (s, 3H), 8,14 (s, 1H), 7,91 (d, J = 8.4
Hz, 2H), 7,71 (d, T = 8,4 Hz, 2H), 3,72 (s, 2H).

(buGc 2) Tong hop tert-butyl N-[[2.4-dioxo-3-tetrahydropyran-4-yl-1-[4-(triflometyl)
phenyl]pyrimidin-5-ylJmetyljcarbamat

Hop chit (64mg, 0,2mmol) thu duge ¢ bude 1 duge hoa tan trong diclometan
(2,0mL), trietylamin (82uL, 0,60mmol) va di-tert-butyl dicacbonat (48mg, 0,22mmol)
duoc bd sung vao, va hdn hop nay dugc khudy & nhiét do trong phong trong hai dém.
Hon hop phén tng duge b sung thém nude, va hdn hop nay duge chiét bang diclometan.
Lép hitu co dugce rua biang nudc mudi bio hoa, va duge 1am kho bang natri sulfat. Chét
lam khéd duoc loc, va dung moi duge lam bay hoi. Phin cin (46mg, 0,12mmol) dugc can
tr phan cin thu dugc (77mg, 0,2mmol) dugc bd sung thém kali cacbonat (82mg,
0,59mmmol), kali iodua (2,0mg, 0,012mmol), N,N-dimetylformamit (1,5mL) va 4-
bromtetrahydropyran (33puL, 0,30mmol) va hdn hop nay dugc khudy & 100°C qua dém.
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Hon hop phan ung dugc trung hoa bang dung dich nude axit trifloaxetic 0,1%, va duge
tinh ché bang sic ky 16ng hidu ning cao (nudc-axetonitril, mdi loai chira 0,1% axit

trifloaxetic) dé thu dugc hop chét néu & dé muc (5mg, 0,01 1mmol, 9,2%).
MS (ESI) m/z 470 (M+H)*

(bude 3) Tong hop (28)-1-(benzofuran-2-ylsulfonyl)-N-[[2,4-dioxo-3-tetrahydropyran-4-
yl-1-[4-(triflometyl)phenyl]pyrimidin-5-ylJmetyl]pyrolidin-2-cacboxamit ©)

Hop chét thu dugc & bude 2 dugc bd sung thém axit clohydric/1,4-dioxan 4
mol/L (1mL), va hdn hop nay duoc khudy & nhiét do trong phong trong 30 pht, va duge
o dudi ap suét giam. Phén ciin thu duoc duge bd sung thém B-1 (5,8mg, 0,020mmol),
WSC hydroclorua (4,5mg, 0,024mmol) va 1-hydroxy-7 -azabenzotriazol (3,3mg,
0,024mmol), diclometan (1mL) va trietylamin (4,0uL, 0,029mmol) va hdn hop nay dugc
khudy & nhiét do trong phong trong 1 gio. Hon hop phén tng dugce cd dudi ap suit giam
va phan cin thu duoc dugc tinh ché bing sic ky 1ong hiéu nidng cao (nudc-axetonitril,
mdi loai chtra 0,1% axit trifloaxetic) dé thu dugc hop chit néu & dé muc (5,2mg,
0,0080mmol, 73%).

MS (ESI) m/z 647 (M+H)"

1H NMR (400 MHz, DMSO-d) & 8,38 (dd, J=5,7, 5,7 Hz, 1H), 7,88 (d, ] = 8.4 Hz, 2H),
7,84 - 7,80 (m, 1H), 7,75 - 7,70 (m, 1H), 7,69 - 7,63 (m, 3H), 7,59 (d, J = 1.2 Hz, 1H),
7,55 (ddd, T = 8,5, 7,3, 1,3 Hz, 1H), 7,41 (ddd, J = 8,0, 7,3, 0,9 Hz, 1H), 5,06 - 4,90 (m,
1H), 4,22 (dd, J = 8,0, 3,8 Hz, 1H), 4,11 - 3,90 (m, 4H), 3,60 - 3,49 (m, 1H), 3,45 - 3,38
(m, 1H), 3,30 - 3,20 (m, 2H), 2,66 - 2,52 (m, 2H), 1,97 - 1,79 (m, 3H), 1,67 - 1,48 (m,
3H).

Vi du 10 - Vi du 51 dugc tdng hop bang cich st dung cac hop chét duoc mo ta
trong cac vi du tham khdo va cac chét phan mg c¢6 béan sén twong Gng va theo quy trinh
twong ty nhu trong Vidu 1.

Vi du thtt nghiém 1: Po hoat tinh d6i khang TRPA1
plasmit biéu hién TRPA1 & nguoi

Str dung cDNA ma hoa TRPA1 nguoi (sb6 dang ky ngan hang gen- GenBank No.
NM_007332) (do Kazusa DNA Research Institute san xut, mit hang sd: FHC07217)
lam miu, doan mdi 1 (SEQ ID NO: 1) va doan mdi 2 (SEQ ID NO: 2), PCR bang ADN
Polymeraza do chinh xéc cao (PfuUltra PfuUltra High-Fidelity DNA Polymerase)
(Stratagene) dugc thuc hién, va TRPA1 nguoi ¢6 chidu dai day du duge phong dai.
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Poanmdi1: 5 ~AACTTTAGT AAGCTTCGATCGCC ATGARAG-3" (SEQIDNO: 1)
Poanmdi 21 §” ~GTACCGATOTAGAATTCATTTACTAAGGCTCAAG- 3" (SEQIDNO:2)

Vi trf nhén biét (duge gach chéan) clia enzyme gi6i han HindIII duoc bd sung vao
diu 5° cia TRPA1 nguoi, va vi tri Xbal (duge gach chén) duge bd sung vao dau 3’ clia
gen TRPA1 ngudi, va GTT cia trinh ty mAu dwgc thay doi thanh don vi ma két thuc
TAG (b6i dam). ADN soi kép thu duge 1a enzym duge ti€u bang HindIIl va Xbal, va
duogc dua vao cac vi tri da dong cta plasmit biéu hién pcDNA3.1/zeo(+) (do Invitrogen
san xuét) dé tao ra plasmit biéu hién TRPA1 ngudi.

Diéu ché té bao

Céc té bao 293T ¢6 ngudn gde tir than ngudi duoc nudi cdy trong moi trudng
Dulbecco’s Modified Eagle chira 10% huyét thanh thai bo, 10 don vi penicillin va 10pg
streptomycin. Mt ngdy trude khi thir nghiém, 3 x 108 té bao 293T duoc cho vao dia petri
c6 duong kinh 10cm, va dugc nudi cdy trong may 0 CO; trong 24 gio. OPTI-MEM
Reduced Serum Media (Invitrogen) (600uL), Mirus TransIT-293 (Mirus Bio) (18uL), va
plasmit biéu hién TRPA1 (6pg) dugc trdn, toan bd luong hdn hop nay dugc bd sung vao
cc té bao trén dia petri & cho phép chuyén gen. Céc t& bao duoc thu hdi khoang 8 gid
sau d6, duoc cho vao dia day den/trong cé 384 16 dugc phu poly-D-lyzin véi luong
12.000 t& bao/1d va dugc nudi cdy qua dém.

Danh gia su gia tang canxi ndi bao

Moi truong dugce léy ra khoi dia 384 13, chit chi thi canxi (Molecular Device, tén
thwong mai: FLIPR Canxi4 Assay Kit) dugc hoa tan trong HBSS (Thermo Fisher
Scientific) (d6 pH 7,2) chita 20mM HEPES dugc bd sung vao (38uL/15), va cac té bao
dwogc nhudém mau trong may G COz trong 1 gid. Dia 384 16 duge gitt & nhiét do trong
phong trong khong it hon 15 phut, dat trén FDSS7000 (Hamamatsu Photonics K.K.), va
chét thir dang dung dich duoc bd sung vao v6i lugng 10pL/18. Sau 10 phut, dung dich
allylisothioxyanatx (12pL/18) duge bd sung vao, cudong do huynh quang tuong d6i duoc
do trong 5 phit sau khi thém dung dich allylisothioxyanat.

Diéu ché dung dich chat thir nghiém va dung dich allylisothioxyanat

Dung dich chét tht nghiém dugc didu ché dé c6 hgp phin chira HBSS (Thermo
Fisher Scientific) (d6 pH 7,2) chira 0,48% dimetyl sulfoxit, chat tht nghiém & nong do
glp 4,8 1an ndng d danh gia, 0,1% albumin huyét thanh bo va 20mM HEPES . Dung
dich allylisothioxyanat dugc diéu ché @ c6 hop phan chira HBSS (Thermo Fisher
Scientific) (46 pH 7,2) chira 0,1% dimetyl sulfoxit, 100uM allylisothioxyanat, 0,1%
albumin huyét thanh bd va 20mM HEPES.
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Tinh hoat tinh d6i khang

Ty suét hoat dong ctia chét thtr nghiém & moi ndng do duoc tinh, trong d6 su thay
d6i cuong do huynh quang twong db6i cta chét thir nghiém va chira allylisothioxyanat 1a
100% ty suat hoat dong, va sy thay dbi cudong dd huynh quang tuong dbi cua 16 ma khong
c¢6 chét thir nghiém va allylisothioxyanat 1a 0% ty suat hoat dong. TY 16 trc ché ciia chit
thitj nghiém & mai ndng do duoc tinh bing cach 14y 100% ty suat hoat dong trir di ty sudt
hoat dong ciia chit thir nghiém, va ndng do ctia chét thir nghiém thé hién ty 1€ e ché 50%

duoc tinh 14 IC50 tir dudng cong xap xi sigmoid bang XL{it (idbs).
Céc két qua dugce thé hién trong Bang 5.

Bang 5-1

Vi dy sb TRPA1 ngudi ("TRPA1)
IC50 (uM)

0,016

0,026

0,0073

0,011

0,021

0,54

0,22

0,064

Ol || an|n|H WD |—

0,14
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Béng 5-2
Vi du sb hTRPALl Vi du sb hTRPAI
IC50 (uM) IC50 (LM)
10 0,025 20 0,049
11 0,033 21 0,0089
12 0,12 22 0,060
13 0,027 23 0,020
14 0,16 24 0,042
15 0,079 25 0,42
16 0,0036 26 0,25
17 0,046 27 0,093
18 0,0090 28 0,18
19 0,056 29 0,030
Béng 5-3
Vi dusb hTRPAI Vi du sd hTRPAI
IC50 (LM) IC50 (LM)
30 0,010 41 0,024
31 0,38 42 0,079
32 0,57 43 0,023
33 0,044 44 0,44
34 0,018 45 0,086
35 0,16 46 0,098
36 0,20 47 0,23
37 0,031 48 0,21
38 0,24 49 0,045
39 0,10 50 0,11
40 0,085 51 0,081

Vi du thtr nghiém 2: thtr nghiém danh gia tinh trang dau do AITC
P& danh gi4 tinh hidu qua ctia chét thr nghiém in vivo, thir nghi¢m dénh gid tinh
trang dau do allylisothioxyanat (AITC) dugc thuc hign st dung chudt nhit.

AITC 1a chét chd van chon loc ciia kénh TRPA1, va gy ra tinh trang dau boi su
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hoat héa TRPA1 khi dugc dung cho dong vét. Do d6, cuong do cua hoat tinh d6i khéng
TRPAL1 cua chét thir nghiém trong co thé séng c6 thé duoc danh gia bing cach danh gia
tinh trang dau sau khi dung AITC.

1. Str dung chét thir nghiém & dong vt

Pébi voi dong vat, sit dung chudt duc ICR (6 dén 8 tuln tudi). Cho nhitng con
chuot nhin #n vao ngay hom trude khi thir nghiém. Chét thir nghiém dugc st dung qua
mang bung hodc qua dudng miéng dé danh gia. Trong truong hop s dung trong mang
bung, chit nay duoc st dung 30 phut trude khi ding AITC. Trong truong hop dung qua
dudng miéng, chit nay dugc ding 60 phit truée khi ding AITC.

2. Panh gia tinh trang dau do AITC

AITC (0,1%) duoc tiém dudi da ¢ chan trai cua chudt va thoi gian chudt thé hién

tap tinh 1iém chan (thoi gian liém) trong 5 phit ngay sau khi st dung AITC dugc do.
3. Tinh ty 16 e ché

Thoi gian liém ctia nhém st dung ta dugc trong mdi thtr nghiém duogc lay 13
100%, va ty suat hoat dong bing cach sir dung timg chét thtr nghiém (Thoi gian liém cta
nhém ding chit thir nghiém / Thoi gian 1im ctia nhém str dung ta duge x 100) duge xac
dinh, va gié tri thu duge bing cach 14y 100 trir di ty sudt hoat dong dugc tinh 1a ty 16 e
ché.

Biang phuong phép néu trén, c6 thé x4c nhan rang hop chét theo sang ché c6 hoat
tinh déi khang TRPA1 vuot troi, c6 duge dong hoc vuot trdi, va thé hién higu qua vuot
troi trong mau dong vat.

Vi du thir nghiém 3: thir nghiém dénh gié luu luong méu & chudt duge cam g AITC

Pé danh gi tinh hiéu qua ctia chét thit nghiém in vivo, thir nghiém dénh gia luu
lugng mau dugce cam tng allylisothioxyanat (AITC) duoc thye hién str dung chudt nhét.

AITC 14 chét chti van chon loc ciia kénh TRPAL, va gdy ra su gia ting luu lugng
méu ngoai vi thong qua sy hoat hoa TRPA1 khi dugc dung cho dong vat. Do do, cudng
do cta hoat tinh ddi khang TRPA1 ctia chét thir nghiém trong co thé sbng co thé duoc
danh gid bing cach do su gia ting luu luong mau ngoai vi sau khi str dung AITC.

1. Str dung chét thir nghiém & dong vt

Péi voi dong vat, chudt duc SD 9-11 tudn tudi duge sir dung. Chét thir nghiém

duoc ding qua duong miéng 60 phut trude khi st dung AITC va dugce danh gia. Vao

ngay hom trude, luu lugng mau duge do khi ta duge duge ding cho cung mdt ddi tugng.
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2. Panh gi4 luu lvong mau do AITC

Sau khi gdy mé bang isofluran, nhitng con chudt dugc dit & tu thé nim sip va tia
laze duge chiéu v6i bd cam bién clia hru lugng ké Doppler laze (OMEGA FLOW FLO-
N1 neuro science. inc) & khoang cach lcm tir tai ciia chudt, va Iuu luong mau duoc do,
duoc ghi lai bé“mg cach st dung Power lab. Sau khi xdc nhan luu luong mau 4n dinh,
15pL dung dich AITC (1%) duoc st dung dé dan trén tai ctia chudt va luu luong mau
duoc do trong 20 phut.

3. Tinh ty 18 e ché

Luu lwong mau trung binh trong 10 gidy tai mdi thoi diém phan tich (1, 5, 10, 15,
20 phat) duoc tinh va luong thay dbi tir luu lwgng méu trude khi st dung AITC dugc tinh
14 AUC (Khu vuc duéi dudong cong). AUC (% dudng co s&) duge xac dinh bing cach
chuén hoa gi4 tri thu duoc (gié tri trung binh cia AUC sau khi dung chét thir nghiém /
trung binh ctia AUC sau khi st dung ta dugc cho cung d6i twong) x 100 véi ty 18 AUC
thu dugc bang cach sir dung ta dugc trong ca hai ngay. Ty 1& e ché duoc xé4c dinh bang
100-AUC (% duong co so).

Céc két qua duoc thé hién trong Fig. 1, Bang 6.

Bang 6
Vi du sd Liéu dung (mg/kg) Mau luu lwvong mau & chudt (% inh.)
1 0,3 45
1 1 56
1 3 58

Kha ning ap dung cong nghiép

Hop chit theo séng ché ¢6 hoat tinh ddi khang TRPA1, va vi véy, hitu ich trong
viéc phong ngtra hoac diéu tri bénh lién quan dén TRPAL1 (ching han, cic bénh di kém
ching dau, cac bénh duong tiéu hda, cac bénh phé)i, cac bénh bang quang, cic bénh viém,
cac bénh vé da, va cac bénh than kinh).

V6i muc dich nay, hop chét theo sang ché thé hién murc d6 nhét dinh vé ndng do
méu hogc do sinh kha dung bing cach st dung qua dudong miéng, thé hién tinh bén ving

vé ndng d6 mau, va c6 the st dung & dang ché pham ding qua dudng miéng.

Ngoai ra, hgp chét theo sang ché thé hién muc do nhét dinh v& d6 6n dinh trong
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cac dung dich axit va kidm va c6 thé duge sir dung cho céc dang liéu lugng khéc nhau.

Ngoai ra, hgp chét theo séng ché e ché dic hiéu TRPAL. Tuc 13, hop chét theo

sang ché co tinh chon loc d6i véi dich phén t, va co thé duoc sir dung mot cach an toan.

Don sang ché nay dua trén don sang ché s6 2016-21358 nop tai Nhat Ban (ngay

ndp don: 5/2/2016), ndi dung ctia nd dugc bao ham ddy di trong ban mo ta nay.
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YEU CAU BAO HQ

1. Hop cht c6 cong thie (D):

Rz: Rég

ZT

@

trong do:

chu trc thanh phén (b) chira vong A:
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trong do:

X1’ 1a nhom duogc chon tir nhém B dudi déy:
nhom B:

-Cy,

-C(Rx1Rx)-Cy,
-C(Rx1Rx2)-C(Rx3Rx4)-Cy,
-C(Rx1)=C(Rx2)-Cy,
-0-Cy,
-O-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-O-Cy,
-S(O)n-Cy,
-S(0)n-C(Rx1Rx2)-Cy,
-C(RuRx2)-S(O)n-Cy,
-N(Rxs)-Cy,
-N(Rx3)-C(Rx1Rx2)-Cy,
-C(Rx1Rx2)-N(Rxs)-Cy,
-C(0)-N(Rxs)-Cy,
-N(Rxs)-C(0)-Cy,
-S(0O)m-N(Rxs)-Cy,
N(Rsxs)-S(O)m-Cy, va
-O-S(O)m-Cy

trong d6 n 12 s6 nguyén tlr 0 - 2; m 1a 1 hodc 2; Cy la nhém vong no hodc khong no tiy y

c6 (céc) phin tir thé (tiy ¥ chira (cac) nguyén ti khéc loai); Rx1, Rxz, Ras, R va Rys 18

gibng nhau hogc khic nhau va mdi nhém nay 1a hydro, nhém Ci6 alkyl tiy y ¢6 (cac)

phén tir thé hodic nhém C1.6 alkoxycacbonyl tly y 6 (cac) phéan tir thé; va

X2’ 12 nhém alkyl tiy ¥ ¢6 (céc) phan tir thé (cac phan tir thé tuy y duoc lién két dé tao

thanh vong),

Ar 1a nhém Ce.10 aryl tlty ¥ ¢6 (céc) phan tir thé, nhém Ci.o heteroaryl tity ¥ ¢6 (cac) phan

t thé;
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R; 14 hydro hodc nhém Ci. alkyl tity y ¢6 (céc) phdn tir thé;

R3 14 hydro, nhém Ci.6 alkyl tiy y ¢6 (céc) phén tir thé hodc nhém Ca. alkenyl tiy y ¢
(c4c) phin tir thé;

R3 13 hydro hodc nhém Ci.6 alkyl;

R4 12 hydro hodc nhom Ci alkyl;

Rs 12 hydro hodc nhém Ci.6 alkyl,

Ri va Ry tiy y duoc lién két dé tao thanh vong chira nito tity y ¢6 (céc) phin tir thé;
Ry va R3 tuy y duoc lién két dé tao thanh xycloalken hodc xycloalkan;

R4 va Rs thy ¥ duoc lién két dé tao thanh xycloalkan;

hoac mubi duge dung ctia né.

2. Hop chét theo diém 1, trong d6 R va Ry dugc lién két @& tao thanh vong chira nito tiy

y ¢6 (céc) phan tir the, hodc mudi duge dung cua nd.

3. Hop chét theo diém 1, trong d6 Ry 13 hydro va Rz 1a nhém Ci.6 alkyl, hodc mudi duoc

dung cta no.

4. Hop chét theo diém 1, trong d6 ciu tric thanh phan (a):

V\q,l/,/ \\‘\O (@)

CHs OH
R1'\ )\,/%5‘ ‘SL
N . L”%_
o ° o © |
""L{ Yo '«1,,{ S\o ééj ?

o7

g
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hodc mudi dugc dung cua no.

5. Hop chét theo diém bAt k¥ trong sd cic diém néu trén, trong d6 X;’ 1a -Cy, -O-Cy, -O-
CH,-Cy hodc -CH»-CHa-Cy, hodc mubi duoc dung ctia no.

6. Hop chét theo diém 5, trong d6 Cy 1a benzen tly y ¢6 (céc) phén tir thé, pyridin tiy ¥
¢6 (cac) phan tir thé, pyrimidin tiy ¥ ¢6 (cac) phén tir thé, pyridazin tly ¥ ¢6 (c4c) phén tir

thé hodc pyrazin tity y ¢6 (cac) phén tir thé, hozc mubi dugc dung clia né.
7. Hop chét theo diém bt ki trong sb céc didm tir 1 dén 6, trong d6 R4 va Rs 1a hydro;
X’ 1a-Cy;

Cy la nhom c6 cdng thirc bat ky trong sb cac cong thirc sau day:
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va

Ari 12 nhém c6 cong thire bit ky trong sb cac cong thirc sau day:

0 0, O o
Qo
F = N=
3 S
Clomll |
aifatgyes

hoac mudi dugc dung cua no.
8. Hop chét theo diém bat k¥ trong sb céc diém tir 1 dén 6, trong d6 R4 va Rs 13 hydro;

cu tric thanh phén (b) chira vong A:

12 nhom cé cong thire (i) sau day:

X5

(@)

: \ N

"ILL , \X{
(i) :

X1’ 1a -Cy;

Cy la nhém c6 cong thirc bat ky trong sb cac cong thirc sau déy:
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va

Ari 12 nhém c6 cong thirc bét ky trong sb cac cong thirc sau day:

0 0' 0 o
O o7
F - N=
S S
Cl
oy

hodc mubi duge dung cta no.
9. Hop chét theo diém 1, trong d6, trong cong thirc (I),

Ari 12 nhém c6 cong thirc bét ky trong s6 céc cong thire sau day:

@) & ! 0 5
o oA s S}
F F W= :
chu trac thanh phén (a):
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R4 va Rs 13 hydro;

X1’ 1a-Cy; va

Cy 1a nhém c6 cdng thirc bat ky trong s6 cac cong thirc sau day:

‘ Z N
-

\Q / .
CF3 =% “CF; N “CF3

hoic mudi duoc dung ctia no.
10. Hop chét theo diém 1, trong d6, trong cong thirc (I),

Ari 12 nhém ¢6 cong thirc bit ky trong s6 cac cong thirc sau day:
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cu trac thanh phan (a):

R4 va Rs 12 hydro;

cAu tric thanh phan (b) chira vong A:

(b)

14 nhém ¢6 cong thirc (i) sau déy:
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N NN
(@) ;

X1’ 1a-Cy; va

Cy la nhém c6 cong thirc bét ky trong s6 cac cong thirc sau day:

Y. ¢
CFs NANcRy N NcF,
Q. 4,

hodc mudi dugc dung ctia no.

11. Hop chét theo diém 1, ma c6 cong thirc bét ky trong s6 céac cong thirc sau day:

mT

O\r“ ‘f
T QJ O\ﬂ
it SRR SIS 23 ©1é
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hodc mudi dugce dung cua no.

12. Thude chira hop chit theo diém bt ky trong sb cac diém tir 1 dén 11, hodc mudi duge

dung ctia nd lam thanh phén hoat tinh.
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Fig. 1
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