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va cac mudi duge dung cua ching, ma la cac chit trc ché cac kénh natri co céng hoat
dong theo di¢n ap, cu thé 1a Nav1,7. Céc hop chét nay la hitu ich cho viéc diéu tri cic bénh
lién quan dén hoat tinh cta cac kénh natri nhu cac rdi loan dau, ho, va ngtra. Sang ché con
dé xuét cac duoc pham chira cac hop chit theo sang ché nay.
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Linh vue k§ thuat dwoc dé cap

Sang ché nay dé xudt cac hop chét 14 cac chét e ché cac kénh natri ¢6
céng hoat dong theo dién ap (Nav), dic biét 1a Nav 1,7, va hitu ich cho viée didu
tri cdc bénh c6 thé didu tri duoc bzﬁng qua trinh trc ché céc kénh natri nhu céc roi
loan dau. Sang ché con dé xuit cac duoc pham chira cac hop chét theo sang ché
nay.
Tinh trang ky thuit ciia sing ché

Mot bdo cdo nam 2011 cua vién y hoc wée tinh ring 100 triéu nguoi
truong thanh ¢ My, khoang 30% dan s6 bi dau man tinh (C & E News, Bethany
Halford, “Changing the Channel”, dwoc xuit ban 3-24). Dau man tinh theo dinh
nghia lién quan dén hién tuong tang vot dién ning bat thuong cua té bao than
kinh trong cac con duong dau: cic té bao thian kinh cam gidc ngoai vi, cic té bao
than kinh tiy song, cac té bao thin kinh trong vung tap trung cam giac dau cua
ndo bd (vi du nhu viing vo ndo cam giac xuc giac, vo nio thuy dao, ving vo ndo
trude hinh vong cung) va/hoic céc té bao than kinh trong cubng ndo. Mic du
hién twong phong dién clia céc € bao than kinh nay dwoc diéu bién va chi phéi
bdi nhiéu thu thé, enzym va yéu td tdng truong khac nhau, trong hau hét cac té
bao than kinh, dién ap bién doi tang Ién nhanh chong dugc tao ra boi viée cac
ion natri di vao théng qua céc kénh natri c6 cong hoat dong theo dién ap (Hille
B, Ton Channels of Excitable Membranes. Sinauer Associates, Inc.: Sunderland
MA, xuit ban lan tht ba, 2001). C6 chin dang dong dang khéc nhau cta kénh
natri ¢4 cong hoat dong theo di¢n ap (Nav 1,1-Nav 1,9), va ching c6 miu hinh
biéu hién riéng biét trong md bao gom ca cac té bao thin kinh va co tim va co
xuong (Goldin, A. L, "Resurgence of sodium channel research" Ann Rev Physiol
63: 871-894, 2001; Wood, J. N. va, Boorman, J. "Voltage-gated sodium channel
blockers; target validation and therapeutic potential” Curr. T. op Med. Chem. 5:
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529-537, 2005).

Navl,1 va Navl,2 duogc biéu hién ¢ muc cao trong ndo (Raymond, C.K.,
et al., J. Biol.Chem. (2004) 279 (44) :46234-41) va 1a séng con ddi véi chic
ndng ndo binh thudng. Mot sd dang mét chtc ning do dot bién Nav 1,1 & nguoi,
da dan dén bénh dong kinh, c6 thé 1a vi nhiing kénh nay dugc biéu hién trong
céc (€ bao than kinh trc ché (Yu, F.H., et al., Nat. Neuroscience (2006), 9 (9)
1142-1149). Nav1,1 ciing duoc biéu hién trong hé than kinh ngoal vi va su uc
ché Navl,l ¢ ngoai vi ¢6 thé giup giam dau. Do do, trong khi viéc wc ché
Navl,1 c6 thé dem lai cach str dung dé diéu tri dau, thi viéc @c ché nay cling co
thé 1a khong mong muén vi né din dén chig lo ling va phén khich qua muc.
Nav1,3 dugc biéu hién chu yéu trong h¢ thé)ng than kinh trung wong cua thai
nhi, va da phat hién thdy muc biéu hién dugc diéu hoa ting sau khi bj ton
thuong than kinh ¢ chuét (Hains, B.D., et al., J. Neuroscience (2030)
23(26):8881-8892). Navl,4 chu yéu dugc biéu hién trong co xuong. Cac dot
bién vé gen va san pham cua né cé anh huéng dang ké dén chuc nang co, bao
gbém bénh bai liét (Tamaoka A., Internal Medicine (2003), (9):769-770). Nav1,5
duoc biéu hién chu yéu d cac té bao co tim, bao gém tam nhi, tdm that, nut
xoang, nut tim nhi-thit va céc soi Purkinje ¢ tim. Sy tdng nhanh cua dién thé
hoat dong ¢ tim va sy dan truyén xung nhanh qua mo tim 1a do viéc m& kénh
Navl,5. Cac dot bién cua kénh Navl,5 di dan dén cac hoi ching loan nhip, bao
gom kéo dai QTec, hoi chung Brugada (Brugada syndrome-BS), hoi chiing dot tir
bat ngd ban dém (sudden unexpected nocturnal death syndrome-SUNDS) va hoi
chimg dot tr ¢ tré so sinh (sudden infant death syndrome-SIDS) (Liu, H., et al.,
Am. J. Pharmacogenomics (2003), 3(3):173-179). Nav1,6 1a kénh natri c6 cong
hoat dong theo dién 4p dwgc phan b6 rong rai duwoc biéu hién & khip hé than
kinh trung wong va ngoai vi. Nav1,8 dwoc biéu hién chu yéu ¢ hach cam giac
cua hé than kinh ngoai vi, vi du nhu cac hach ré lung. Khong cé dot bién Navl ,8
duoc nhan dién nao ma gay ra phan ung dau khdc nhau ¢ ngudi. Navl,8 khéac
v6i hau hét cac kiéu tuong dwong Nav ctia té bao than kinh & chd né khong nhay

cam véi su Gc ché béi tetrodotoxin. Navl,9, twvong tu nhu Navl,8, cling la mot
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kénh natri khong nhay cam véi tetrodotoxin duoc biéu hién chu yéu 6 cac té bao
than kinh hach ré lung (Dib-Hajj, S.D., et al., Proc. Natl. Acad. Sci. USA
(1998), 95(15):8963-8968).

Bing ching gan day tir mot s6 nghién ctru di truyén doc 1ap da chi rarang
kénh ion natri c6 céng hoat dong theo dién ap nhay cam vdi tetrodotoxin Nav
1,7 (SCN9A) 1 can thiét dé cam nhan dau. Cac dang di truyén hiém gap cua dau
man tinh trdm trong, ching Pau Sung D6 Dau Chi Nguyén phat va Rbi loan
Dau Kich phat, la két qua cia cac dot bién lam tang hoat tinh cua Nav 1,7
(Fertleman C. R., Baker M. D., Parker K. A., Moffatt S., et al., “SCN9A
mutations in paroxysmal extreme pain disorder: allelic variants underlie distinct
channel defects and phenotypes,” Neuron 52:767-774, 2006; Yang Y., Wang Y.,
Li S, et al., “Mutations in SCN9A, encoding a sodium channel alpha subunit, in
patients with primary erythermalgia,” J. Med. Genet. 41:171-174, 2004: Drenth
J. P. H., te Morsche R. H. M., Guillet G., Taieb A., et al., “SCN9A mutations
define primary erythermalgia as a neuropathic disorder of voltage gated sodium
channels,” J Invest Dermatol 124:1333-1338). Nguoc lai, hai nghién ctru 1am
sang tach biét di xac dinh ring nguyén nhan géc ré cua rdi loan di truyén Vo
cam Bam sinh déi véi Dau don (Congenital Indifference to Pain-CIP) 13 mat
chirc nang cua Nav 1,7 théng qua cac dot bién cét cut protein va pha huy chirc
nang (Cox J.J., Reimann F, Nicholas A. K., et al. “An SCN9A channelopathy
causes congenital inability to experience pain,” Nature 444:894-898, 2006:
Goldberg Y. P., MacFarlane J., MacDonald M. L., Thompson J., et al. “Loss-of-
function mutations in the Nav1,7 gene underlie congenital indifference to pain in
multiple human populations,” Clin Genet 71:311-319, 2007). Réi loan nay duoc
di truyén theo phuong thirc 13n theo thuyét cia Mendel véi d6 xam nhdp 100%.
Kiéu hinh gén lién voi CIP 1a cuc doan: cac ca thé bi anh huong dugc bao cao la
bi bong, sinh con, bi viém rudt thira va gdy xwong nhung khéng dau, ciing nhu
khong nhay cam véi cac sé do 1am sang cua dau nhu cang gan hoac kim cham.
Tuy nhién, chttc ndng cam giac, van dong, tu chu, va cac chuc nang do duoc

khac 1a binh thudng, ma chi ¢6 su bét thuong dugc béo cdo 1 chimg mét khiru
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gidc (khong co kha nang ngtri mui). Cac nghién ctru nay chi ra rang trong sb
nhiéu muc tiéu co thé co trong con duong dau nay, Nav 1,7 chi phéi mot hoac

nhiéu diém kiém soat quan trong doi v4i thu cam dau.

Céc thudc e ché kénh natri khong chon loc nhu lidocain, mexiletin, va
carbamazepin cho théy do hiéu nghiém lam sang dbi véi dau man tinh, bao gé)m
dau than kinh, nhung ching bi gi6i han vé liéu lugng va cach sir dung, chic
chin 1a do céc tac dong ddi v6i cac kénh natri bén ngoal con duong dau.
Lidocain 1a mot chit ma bac si gdy té tai chod sir dung cho tiéu phiu. Cac nha sy
st dung novocain. Tuy nhién, cac hop chit nay khong phan biét giita cac kiéu
phu kénh natri khac nhau, khién chiung khong thich hop dé str dung lam céc
thude giam dau toan than. Glenn F. King, gido su tai Pai hoc Queensland cua
Uc, ngudi nghién ctru cdc noc doc co tic dung phong bé cic kénh ion, néi: "Néu
ban cho mét loai thudce phong bé Navl,7 nhung cling phong bé Navl,5, bénh
nhan s& chét vi suy tim”. "6 s& 12 mot cai chét hoan toan khong dau don, tuy
nhién bénh nhéan s& chét." Do dé, diéu mong mubn 13 ¢ su chon loc dbi véi
Navl,7, dac biét 1a so véi Navl,5. Cac nha nghién ctru da nd luc dé tim ra mot
phan tir tic ché hodc phong bé hoat tinh cua chi riéng Nav1,7 ma thoi. Dé giai
quyét van dé nay, su nhan dién, ting vi tri, tng chitc ning va/hodc cac cau tric
bac ba cta ting kiéu phu cua céc protein kénh natri c6 cng hoat dong theo dién

ap chua dugc bict hodc chua duoc hiéu hoan toan.

Do d6, mét sb nha nghién ctu dang c6 ging nhan dién cac chat trc ché
phan tir nho d6i v6i Navl,7. Vi du, Chafeev et al boc 16 hop chat spiro-oxindol
dé diéu tri va/hodc phong nglra cac bénh qua trung gian kénh natri, chang han
nhu dau, trong Patent M¥ sb. 8,101,647. Céc Cong bd don Quéc té s6 WO
2013/134518 va WO 2014/201206 bdc 16 cac dan xuét sulfonamit khac véi cac
dan xuét sulfonamit theo sang ché nay. Do d6, ¢6 nhu ciu nhan dién céc chat trc
ché Navl,7 chon loc so véi it nhit Navl,5 dé diéu tr1 dau. Sang ché nay dé xuét

cac hop chét 1a cac chét tc ché chon loc ddi véi Nav 1,7. so v6i it nhit Navl1 ,5.

Ban chit k§ thuit ciia sing ché
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Theo phuong 4n 1, sang ché dé xuat hop chat c6 Cong thie (I), chat dong
phan ddi quang, chit dong phan khéng ddi quang, chat déng phan can quay cua

no, hodc hon hop cua chiing, hoac mudi dugc dung cta chiing:

R1
R2 R’
RG
3
R5b R
Roa N 0
/
R*—NH-S0, R%e
5 5d
R R (D;

trong do:

R' 1a (a) Cisalk trong d6 Cisalk néu trén duoc thé bsi 0, 1, 2 hoic 3
nhom duoc chon tir hydroxy, -OC 4alk, -NH», -NHC.4alk, -OC(=0)C.alk,
hoac -N(C.4alk)C4alk; hoac (b) Cishaloalk;

R?1a H, halo, Cyalk, hoic Cshaloalk;

R’ 1a Ci.ealk, Ci.shaloalk, -O-Cyalk, hodc —CN:

R* 14 heteroaryl ¢o tir 5-6 canh;

M&di nhém trong s6 cac nhém R4 R7 14 hydro; va

Mbi nhém trong sd cac nhom R R;R5e; R34 Vi RS dgc 1ap 1a hydro hoic
halo.

Theo phuong 4n 2, sang ché dé xuit cac hop chat co Céng thue (1), chat
dong phan di quang, chit dong phan khong doi quang, chat dong phan can
quay cua nd, hodc hdon hop ctia ching, hoic mudi duoc dung cua chung, trong
do R' 1a Casalk hodc Ci.chaloalk, trong d6 Cishaloalk néu trén 1a Cisfloroalkyl.

Theo phuong 4n 3, sdng ché dé xudt cac hop chat c6 Céng thire (I), chat
déng phan d6i quang, chat dong phan khéng db6i quang, chat ddng phan can

quay cua nd, hodc hon hop cua ching, hodc mudi dugc dung cua ching, trong
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do R1 ChIQC chon tor -CHz-CFs, -CHz-CHz-CF3, -CHz-CHz-CHz-CF3, -CHa»-
CH(CH3)-CF3, -CHa-CF»-CF3, -CH2-C(CH3)2-CF3, -C(CHj),-CHp-CF;, -CF»-
CHz-CF3, hOéC -CHz-CHz-CHFz.

Theo phuong an 4, sang ché dé xuét cac hop chét c6 Cong thirc (T), chét
dong phan dbi quang, chit ddng phan khong déi quang, chét déng phan can
quay cua no, hodc hon hop cua ching, hodc mudi duoe dung cua ching, trong

do R?1a H, floro, cloro, metyl, CF3;, CHF», hoac CH,F.

Theo phuong 4n 5, sang ché dé xuit cac hop chét c6 Cong thirc (), chat
dong phan dbi quang, chit dong phan khéng dbi quang, chit ddng phan can
quay cta nd, hodc hon hop cua ching, hoac mudi duoc dung cua ching, trong

do R”1a H hodc floro. Theo mdt phuong an phu cia phuong an 5, R? 1a floro.

Theo phuong 4n 6, sing ché dé xudt cac hop chit c6 Céng thuc (1), chat
dong phan ddi quang, chit déng phan khong dbi quang, chat dong phan can
quay cua no, hodc hon hop cua ching, hoic mudi duoc dung cua ching, trong

doé R* 1a metoxy.

Theo phuong an 7, sdng ché dé xudt cac hop chit c6 Cong thire (1), chét
déng phan doi quang, chat ddng phan khong dbi quang, chét ddng phan céan
quay cua nd, hodc hén hop cla chiing, hodc mubi duoc dung ctia chung, trong

d6 R* 1a heteroaryl c6 5 canh.

Theo phuong 4n 8, sang ché dé xuit cac hop chét ¢c6 Cong thtrc (I), chét
dong phan déi quang, chit déng phén khong doi quang, chat ddng phan can
quay cua nd, hoic hon hop cua chung, hoac mudi duoc dung cua ching, trong

d6 R*1a heteroaryl c6 6 canh.

Theo phuong 4n 9, sang ché dé xuit cac hop chéit c6 Cong thie (T), chat
dong phan ddi quang, chit dong phén khong d6i quang, chat ddng phan can
quay cta nd, hodc hdn hop cta chiung, hoic mudi duoc dung cua chung, trong
do R* la isoxazolyl, pyridazinyl, thiazolyl, thiadiazolyl, oxazolyl, hoac

pyrimidinyl. Theo mgt phuong an phu cta phuong an 8, R* 1a isoxazolyl hoic
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pyridazinyl. Theo mot phuong an phu khac ctia phuong an 8, R* 13 isoxazolyl.

Theo phuong 4n 10, sang ché dé xuét cac hop chét cé Céng thie (1), chat
dong phan dbi quang, chat dong phan khéong d6i quang, chét dong phan can
quay cua no, hodc hon hop cua chung, hoac mudi dugc dung cua ching, trong
d6 mdi nhém trong sd cac nhom R3%; R; RS R5Eva R 13 hydro.

Theo phuong 4n 11, sang ché dé xuét céc hop chit c6 Cong thie (1), chit
dong phan dbi quang, chat dong phén khéng dbi quang, chat dong phan can

quay cua no, hodc hon hop cua ching, hoac mudi duge dung cua chiing, ma la:

Vi I N
d& Cau trac Tén Hoéa hoc

FF
1-(5-floro-2-metoxy-4-
= (3,3,3-
1 trifloropropyl)phenyl)-
~o N-3-isoxazolyl-2-o0xo0-

N_ _O 1,2-dihydro-6-
O-N o /@j quinolinsulfonamit
O RASAS

RS
F
F| _F
1-(5-cloro-2-metoxy-4-
cl (3,3,3-
) trifloropropyl)phenyl)-
~o N-3-1soxazolyl-2-oxo-

1,2-dihydro-6-

N_ O
o\\N 5 /@;j quinolinsulfonamit
A Z
&/k /S\\
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du

r

®
o>

u truc

Tén Hoa hoc

1-(5-floro-2-metoxy-4-
(3,3,3-
trifloropropyl)phenyl)-2-
ox0-N-3-pyridazinyl-
1,2-dihydro-6-
quinolinsulfonamit

1-(5-floro-2-metoxy-4-
((2R)-3,3,3-trifloro-2-
metylpropyl)phenyl)-N-
3-isoxazolyl-2-oxo0-1,2-
dihydro-6-
quinolinsulfonamit

1-(5-floro-2-metoxy-4-
((2S)-3,3,3-trifloro-2-
metylpropyl)phenyl)-N-
3-1soxazolyl-2-o0xo0-1,2-
dihydro-6-
quinolinsulfonamit

1-(5-floro-2-metoxy-4-
(4,4,4-
triflorobutyl)phenyl)-N-
3-1soxazolyl-2-oxo0-1,2-
dihydro-6-
quinolinsulfonamit
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X& Céu tric Tén Hoéa hoc
F
F
Pl 1-(5-floro-2-metoxy-4-
F (2,2,2-
6A - trifloroetyl)phenyl)-N-3-
© isoxazolyl-2-oxo-1,2-
N ~° dihydro-6-
°=N o /@ij quinolinsulfonamit
N
N %
FULF
. 1-(5-floro-2-metoxy-4-
E (2,2,3,3,3-
F | pentafloropropyl)phenyl)
7 ~o -N-(1soxazol-3-yl)-2-
N O 0x0-1,2-
ON o @/\j dihydroquinolin-6-
@\ 5 = sulfonamit
O
FULF
1-(5-floro-2-metoxy-4-
F (3,3,3-trifloro-2,2-
2 dimetylpropyl)phenyl)-
~o N-(isoxazol-3-yl)-2-0x0-
N_O 1,2-dihydroquinolin-6-
@ O\\S /@;/j sulfonamit
N6
FUF
1-(5-floro-2-metoxy-4-
(4,4,4-trifloro-2-
F metylbutan-2-
9 6 yl)phenyl)-N-(isoxazol-
3-yl)-2-ox0-1,2-
N__O , L
ON o /@j dihydroquinolin-6-
x/k S Z sulfonamit
N o

-10-
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Vi CAu truc Tén Hoda hoc
du
F
FF
F 1-(5-floro-2-metoxy-4-
F (1,1,3,3,3-
F | pentafloropropyl)phenyl)
10 - -N-(1soxazol-3-yl)-2-
O
N O oxo-1,2-
O-N o m dihydroquinolin-6-
Q\/\k 'S = sulfonamit
N7
H O

Theo phuong an 11a, séng ché dé xuat hop chat c6 Cong thuc (I), ma la 1-
(5-floro-2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-N-3-isoxazolyl-2-oxo-1,2-
dihydro-6-quinolinsulfonamit, hoic chat dong phan dbi quang, chét dong phan
khong d6i quang, chit déng phan can quay ctia nd, hodc hon hop cta ching,

hodac muoi duoc dung cua chung.

Theo phuong 4n 11b, séng ché dé xuat hop chét c6 Cong thtc (1), ma la 1-
(5-cloro-2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-N-3-isoxazolyl-2-oxo-1,2-
dihydro-6-quinolinsulfonamit, hoic chit dong phan déi quang, chat dong phén
khong doi quang, chét dong phan can quay cua no, hodc hdn hop cua ching,

hodc mudi duoc dung cua chung.

Theo phuong 4n 11c, sang ché dé xuét hop chét co Cong thuc (I), ma la 1-
(5-floro-2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-2-0x0-N-3-pyridazinyl-1,2-
dihydro-6-quinolinsulfonamit, hoic chit dong phan déi quang, chat dong phan
khong ddi quang, chat ddng phéan can quay cta no, hodc hon hop cia chung,

hodc mudi dugc dung cua ching.

Theo phuong an 11d, sang ché dé xuit hop chit cé Cong thtrc (I), ma la 1-
(5-floro-2-metoxy-4-((2R)-3,3,3-trifloro-2-metylpropyl)phenyl)-N-3-isoxazolyl-
2-0x0-1,2-dihydro-6-quinolinsulfonamit, hodc chat dong phan ddi quang, chat
dong phan khong d6i quang, chét ddng phén can quay cua nd, hodc hdn hop cia

chung, hodc mudi dugc dung cua ching.

-11-
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Theo phuong an 11e, sang ché dé xuat hop chit c6 Cong thire (I), ma 1a 1-
(5-floro-2-metoxy-4-((25)-3,3,3-trifloro-2-metylpropyl)phenyl)-N-3-isoxazolyl-
2-0x0-1,2-dihydro-6-quinolinsulfonamit, hodc chit dong phén ddi quang, chit
dong phan khong dbi quang, chat dong phan can quay cua nd, hodc hdn hop cua

ching, hoac mudi dugc dung cua chung.

Theo phuong an 11f, sang ché d& xuat hop chat c6 Cong thic (I), ma la 1-
(5-floro-2-metoxy-4-(2,2,2-trifloroetyl)phenyl)-N-3-isoxazolyl-2-oxo-1,2-
dihydro-6-quinolinsulfonamit, hodc chat ddng phan ddi quang, chat dong phéan
khong doi quang, chat dong phan can quay cua no, hodc hdn hop cua ching,

hodc muoi dugc dung cua chung.

Theo phuong an 11g, sang ché d& xuit hop chit co Cong thue (I), mala 1-
(5-floro-2-metoxy-4-(4,4,4-triflorobutyl)phenyl)-N-3-isoxazolyl-2-0x0-1,2-
dihydro-6-quinolinsulfonamit, hodc chat ddng phan ddi quang, chit dong phén
khong d6i quang, chat dong phan can quay cua nd, hodc hdn hop cua ching,

hodc mudi dugc dung cua chung.

Theo phuong an 11h, séng ché dé xuit hop chit c6 Cong thic (1), ma 1a 1-
(5-floro-2-metoxy-4-(2,2,2-trifloroetyl)phenyl)-N-3-isoxazolyl-2-oxo0-1,2-
dihydro-6-quinolinsulfonamit, hodc chat dong phan déi quang, chat ddng phan
khong dbi quang, chat dong phan can quay cua no, hodc hdn hop cua chung,

hodc mudi dugc dung cua ching.

Theo phuong 4n 11i, sang ché dé xudt hop chit c6 Cong thuce (1), ma la 1-
(5-floro-2-metoxy-4-(2,2,3,3,3-pentafloropropyl)phenyl)-N-(isoxazol-3-yl)-2-
oxo0-1,2-dihydroquinolin-6-sulfonamit, hodc chit déng phan dbi quang, chét
dong phan khong dbi quang, chat dong phan can quay ctia né, hodc hdn hop cua
chung, hodc mudi duoc dung ciia chung.

Theo phuong 4n 11j, sang ché dé xudt hop chit c6 Cong thirc (I), ma 14 1-
(5-floro-2-metoxy-4-(3,3,3-trifloro-2,2-dimetylpropyl)phenyl)-N-(isoxazol-3-
yl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit, hodc chit dong phan dbi quang,
chat ddng phan khong d6i quang, chat ddng phan can quay cia nod, hoic hon hop
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cua chung, hoac muoi dugc dung cua chung.

Theo phuong an 11k, sang ché d& xuét hop chét co Cong thirc (1), ma la 1-
(5-floro-2-metoxy-4-(4,4,4-trifloro-2-metylbutan-2-yl)phenyl)-N-(isoxazol-3-
yl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit, hoac chat dong phan d6i quang,
chat ddng phan khong d6i quang, chat ddng phan can quay ctia nd, hodc hon hop

cua chung, hoac muoi dugc dung cua chung.

Theo phuong an 111, sang ché @& xuit hop chat c6 Cong thirc (I), ma 1a 1-
(5-floro-2-metoxy-4-(1,1,3,3,3-pentafloropropyl)phenyl)-N-(isoxazol-3-yl)-2-
0xo0-1,2-dihydroquinolin-6-sulfonamit, hodc chat doéng phan dbi quang, chét
dong phan khong d6i quang, chét ddng phan can quay cta nd, hodc hdn hop cua

ching, hoac muoi duoc dung cua ching.

Theo phuong an 12, sang ché dé xuit dong phan can quay P ctia mdi hop
chét riéng ré, mot cach doc lap, hoac hon hop cua chung, hodc cac mudi duoc

dung cua ching nhu dugce néu trong cac phuong an tur 11a dén 111.

Theo phuong an 13, sang ché dé xuét ddng phan can quay M ctia mdi hop
chat riéng ré, mot cach doc lap, hoac hon hop cua ching, hodc cac mudi duge

dung cua chung nhu dugc néu trong cac phuong an tir 11a dén 111.

Theo phuong an 14, sang ché dé xudt cac duoc phim bao gdm hop chat,
chat ddng phan dbi quang, chat dong phéan khong d6i quang, chit dong phan can
quay cua no, hoac hon hop ctia chiing, hodc céc mudi duoc dung cua chung,
theo phuong an bat ky trong b céc phuong an 1, 2, 3,4, 5,6,7,8,9, 10, 11,

11a-111. 12, va 13, va ta dugc dugc dung.

Theo phuong an 15, sang ché mé ta cac phwong phap diéu tri chtng dau,
ho, hodc ngira, cac phuong phap nay bao gdm viéc cép cho bénh nhan can diéu
tri lwong hitu hiéu trong diéu tri mot hop chat, chit ddng phan ddi quang, chat
ddng phan khong dbi quang, chét dong phan cin quay cta no, hodc hon hop cua
chung, hoac cac mudi duoc dung cua chung, theo phuong an bét ky trong sb cac

phuong an 1,2,3,4,5,6,7,8,9,10, 11, 11a-111. 12, va 13.
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Theo phuong an 16, sang ché mo ta cac phuong phap theo phuong 4n 15
trong d6 chimg dau dugc chon tir dau man tinh, dau cap tinh, dau than kinh, dau
lién quan dén viém khép dang thap, dau lién quan dén viém xuong khép, dau

lién quan dén ung thu, ung thu, hodc dau lién quan dén bénh tiéu duong.

Theo phuong an 17, séng ché mo6 ta cac phuong phép theo phuong 4n 15
trong d6 chtimg ho dugc chon tir tir ho sau nhiém virut, ho do nhiém virut, hoic
ho do nhiém virut cip tinh. Xem tai liéu ctia Dib-Hajj. et. al., “The Nav1.7 natri
channel: from molecule to man”, Nature Reviews Neuroscience (2013), 14, 49-

62.
M3 té chi tiét sang ché

Sang ché dé xuét cac hop chét co Cong thuc (I), nhu duge xéc dinh trén
day, chat dong phan dbi quang, chit ddng phan khong dbi quang, chit dong
phén can quay cia no, hodc hdn hop cta ching, hodc céac mubi duoc dung cia
ching. Sang ché ciing dé xuat cac dugce phdm bao gdm hop chét c6 cong thirc
(1), hop chit, chat dong phan d6i quang, chat ddng phan khong dbi quang, chat
ddng phan can quay ctia no, hodc hon hgp cua chung, hodc cac mudi duoc dung
cua chung, va cac phuong phap diéu tri bénh va/hodc tinh trang bénh, nhu chimg
dau, st dung cac hop chit co cong thire (I), hop chit, chat dong phan dbi quang,
chét dong phan khéng d6i quang, chat dong phan can quay cua n6, hodc hdn hop

cua ching, hoac cac muoi dugc dung cua chung.

Thuét ngit “Co.palk” ding dé chi nhom alkyl bao gém sé tdi thiéu cac
nguyén ti cacbon o va s6 toi da cac nguyén tir cacbon B ¢ dang mach thang
hodc phan nhanh hozc két hop bat ky gifra hai dang nay, trong d6 o va B 1a cac
s6 nguyén. Cong thirc cua Coalk cho thiy lién két truc tiép. Cac vi du vé Cialk

bao gom, nhung khdng giéi han ¢ cac cong thire dudi day:

S f\/K ;hoi

Thuat nglr “halo” hodc “halogen” dung dé chi cac nguyén tir halogen
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duoc chon tr F, Cl, Br hoac L.

Thuat ngtr “Cg-ghaloalk” dung dé chi nhom alk, nhu duoc xac dinh ¢ day,
trong do it nhat mot trong sd céc nguyén tir hydro da duoc thé bang nguyén tur
halo, nhu duoc xac dinh ¢ day. Cac nhom C,phaloalk thong thuong la Ci-

sfloroalk. Vi du vé nhém Ci-sfloroalk thong thuong 1a -CFs.

Thuat nglt "nguyén ti khac loai" dugc st dung ¢ day dé chi nguyén tir

oxy, nito hodc luu huynh.

Thuét ngit "aryl" dung dé chi dung dé chi hydrocacbon mach vong, thom.
Céc vi du vé cac nhom aryl gom co phenyl va naphtyl. Cac nhom aryl thong

thuong la cac vong c6 sau dén muoi ba canh.

Thuét ngit "heteroaryl" dung dé chi hydrocacbon mach vong, thom trong
d6 mdt hodc nhidu nguyén tir cacbon ciia nhom aryl dd duoc thay thé boi mot
nguyén tir khac loai. Néu nhom heteroaryl chita nhiéu hon mot nguyén tir khac
loai, cdc nguyén tir khac loai nay c6 thé gidng hoac khac nhau. Cac vi du vé céc
nhém heteroaryl gdm c¢6 pyridyl, pyrimidinyl, imidazolyl, thienyl, furyl,
pyrazinyl, pyrrolyl, indolyl, triazolyl, pyridazinyl, indazolyl, purinyl,
quinolizinyl, isoquinolyl, quinolyl, naphtyridinyl, quinoxalinyl, isothiazolyl va
benzo[b]thienyl. Cac nhém heteroaryl thong thudng 1a cac vong ¢ tir nim dén
mudi ba canh ma chira tir 1 dén 4 nguyén tir khic loai. Cac nhom heteroaryl 1a
cac vong c6 tir nam dén sau canh ma chira tir | dén 3 nguyén tir khac loai 1a dac
biét pho bién.

Thuét ngit "mudi duoc dung" dung dé chi mubi duoc diéu ché theo cac
phuong phap thong thuong, va dugc cac chuyén gia trong linh vuc nay biét rd.
"Céac mudi chép nhén duoc vé mat duoc 1y hoc" bao gf‘)m cdc mudi bazo cua cac
axit v co va hitu co, bao gdm nhung khong gii han & axit clohydric, axit
hydrobromic, axit sulfuric, axit phosphoric, axit metansulfonic, axit
etansulfonic, axit malic, axit axetic, axit oxalic, axit tartaric, axit Xitric, axit
lactic, axit fumaric, axit sucxinic, axit maleic, axit salixylic, axit benzoic, axit

phenylaxetic, axit mandelic va cac axit twong tu. Cac vi du khac ntta v€ "cac
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mudi chép nhan duoc vé mit duoc 1y hoc,"xem tai liéu: Berge et al., J. Pharm.

Sci. 66:1 (1977).

Thuét ngit “dwoc thé” ding dé chi nguyén tir hydro d6 trén mot phan tu
hodc nhom duoc thay bang mét nhom hodc nguyén t. Phan tir thé tiéu biéu bao
gém: halogen, Ci-salkyl, hydroxyl, Ci-galkoxy, —-NR*R*, nitro, xyano, halo hoac
perhaloCi-salkyl, Cs-galkenyl, Ca-galkynyl, —SR*, —S(=0),R*, —~C(=0)OR*, —
C(=0)R*, trong d6 mdi nhém R* ddc lap 1a hydro hoic Ci-Cs alkyl. Can luu v 1a
khi phan tir thé 13 -NR*R*, nhom R* ¢6 thé ciing v6i nguyén tir nito dé tao thanh

mot vong.

Nhém hoidc nguyén tir ma thay thé nguyén tir hydro cling duoc goi 1a phan

twr thé.

Bat ky phan tir hodc nhom dic biét ndo c¢6 thé c6 mot hodc nhidu phan tir

thé phu thudc vao sb nguyén tir hydro c6 thé duoc thay thé.

Thuat ngit “khong duoc thé” dl‘mg dé chi nguyén tur hydro trén mét phan
tr hodc nhém. Thuat ngit “duoc thé” dung dé chi nguyén tr hydro trén mdt phan
tu hodac nhom dugc thay béng mdt nhém hodc nguyén ti. Phan t&r thé tiéu biéu
bao gém: halogen, Ci-salkyl, hydroxyl, Ci-salkoxy, —NR*R*, nitro, xyano, halo
hodc perhaloCi-salkyl, Cz-salkenyl, Cs-salkynyl, —SR*, —=S(=0),R*, ~C(=0)OR*,
~C(=O)R*, trong d6 mdi nhém R* ddc 1ap 1a hydro hodc Ci-Cs alkyl. Céan luu y
la khi phan tir thé 1a -NR*R*, nhém R* ¢6 thé cling véi nguyén tr nito dé tao

thanh mot vong.

Ky hiéu "—" dai dién cho lién két cOng hoa tri va cling co thé duoc st
dung trong mét gbc dé chi ra diém gan véi mot nhom khac. Trong céc cdu trac
hoa hoc, ky hiéu ndy thudng duoc sir dung dé dai dién cho nhém metyl trong
phan t.

Thuét ngit "nhém doi chuyén" néi chung dé cap dén céc nhém c6 thé thay
thé dé dang béng nhom ai nhan, nhu amin, thiol hoac nhom 4ai nhan ruou, hoac
béng tac nhan kim loai nhu céc axit boronic hodc cic boronat dudi cac diéu kién

két hop dwoc xtc tic bang kim loai chuyén tiép. Cac nhom doi chuyén nhu vay
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dwoc biét 15 trong linh vuce nay. Cac vi du vé cdc nhom doi chuyén nhu vay bao
gom, nhung khéng giGi han o, N-hydroxysucxinimit, N-hydroxybenzotriazol,
cac halogenua, céc triflat, cac tosylat va nhém twong tw. Cac nhém doi chuyén

dwoc uu tién duoc chi ra trong ban mé ta nay néu thich hop.

Thudt ngt "nhom bao vé" ndi chung dé cap dén cac nhom duoc biét ro
trong linh vuc nay ma dugc su dung dé ngan cac nhom phan ung duoc chon,
nhu carboxy, amino, hydroxy, mercapto va cac nhom phan Gng tuwong tu, khong
phan tng dudi cac diéu kién khong mong mudn, nhu cac didu kién phan ing ai
nhan, ai dién tir, oxy hoa, khir va cac diéu kién twong tu. Cac nhém bao vé duoc
wu tién duoc chi ra & day néu thich hop. Cac vi du vé cac nhém bao vé amino
bao gom, nhung khong gi6i han o, aralkyl, aralkyl dugc thé, xycloalkenylalkyl
va xycloalkenyl alkyl duwoc thé, allyl, allyl duoc thé, axyl, alkoxycarbonyl,
aralkoxycarbonyl, silyl va cdc nhém tuong tw. Cac vi du vé aralkyl bao gom,
nhung khong gidi han o, benzyl, ortho-metylbenzyl, trityl va benzhydryl, ma tuy
¥ ¢6 thé duoc thé bang halogen, alkyl, alkoxy, hydroxy, nitro, axylamino, axyl
va cac nhom twong tur, va cac mudi, nhu cac mudi phosphoni va amoni. Céc vi
du vé cic nhém aryl bao gém phenyl, naphtyl, indanyl, anthraxenyl, 9-(9-
phenylfluorenyl), phenanthrenyl, durenyl va va cdc nhém twong tu. Cic vi du
vé xycloalkenylalkyl hodc cac gbe xycloalkylenylalkyl duoc thé, t6t hon néu co
tr 6-10 nguyén tir cacbon, bao gdm, nhung khong gidi han o, xyclohexenyl
metyl va cac nhom twong tu. Cac nhom axyl, alkoxycarbonyl va
aralkoxycarbonyl thich hgp bao gom benzyloxycarbonyl, t-butoxycarbonyl, iso-
butoxycarbonyl, benzoyl, benzoyl duoc thé dugc thé, butyryl, axetyl,
trifloroaxetyl, tricloro axetyl, phthaloyl va cdc nhém tuong tw. Hon hop cac
nhém bao vé c6 thé duogc s dung dé bao vé cung mot nhom amino', nhu nhom
amino bac mot co thé duoc bao vé bﬁng ca nhom aralkyl va nhom
aralkoxycarbonyl. C4c nhém bao vé amino ciing c¢6 thé tao thanh nhan dj vong
v6i ni to ma ching gin vao, vi du, 1,2-bis(metylen)benzen, phtalimidyl,
sucxinimidyl, maleimidyl va cac nhom tuong ty va trong d6 cac nhém di vong

nay co thé con bao gédm cac nhan aryl va xycloalkyl lién ké nhau. Hon nira, cac
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nhom di vong cé thé duoc thé mot, hai, hodc ba lan, nhu nitrophthalimidyl. Cac
nhém amino ciing c6 thé dwoc bao vé khoi cic phan tng khéng mong mudn,
nhu phan ung oxy hoa, nho su tao thanh muodi cong, nhu hydroclorua, axit
toluensulfonic, axit trifloroaxetic va cac mudi tuong tu. Nhiéu nhém bao veé
amino ciing thich hop dé bao vé cic nhom carboxy, hydroxy va mercapto. Vi du,
cac nhom aralkyl. Cac nhém alkyl ciing 1a cdc nhom thich hop dé bao vé cac

nhom hydroxy va mercapto, nhu tert-butyl.

Cac nhom bao vé duoc loai bo dudi cac diéu kién ma céac diéu kién nay s€
khéong anh huong dén phan con lai cua phan tir nay. Cac phwong phap nhu vay
duoc biét rd trong linh vuc ndy va bao gdm thuly phan axit, hydro phan va cac
phwong phap twong ty. Phuwong phap duoc wu tién dé loai bo nhém bao vé, nhu
loai bo nhém benzyloxycarbonyl nho phan ting hydro phan st dung paladi trén
cacbon trong hé dung mdi thich hop nhu rugu, axit axetic, va cac dung moi
twong tu hodc hon hgp cia ching. Nhém bao vé tert-butoxycarbonyl co thé
duoc loai bo béng cach st dung axit vd co hodc hiru co, nhu HCI hodc axit
trifloroaxetic, trong hé dung mdi thich hop, nhu dioxan hodc metylen clorua.
Mubi amino tao thanh c6 thé dé dang duoc trung hoa dé tao ra amin tu do.
Nhom bao vé carboxy, nhu metyl, etyl, benzyl, fert-butyl, 4-metoxyphenylmetyl
va cac nhom tuong tu, co thé duoc loai bo dudi cac didu kién thuy phan va
hydro phan duoc cic chuyén gia trong linh vyc nay biét rd.

Can luu v rang cdc hop chét theo sang ché co thé chira cdc nhém ma co
thé ton tai dudi cac dang chat hdn bién, nhu cdc nhom amidin va guanidin vong
hoic mach hg, cidc nhom heteroxyclyl thom duoc thé boi nguyén tu khac loai

(Y'=0, S, NR), va cac nhém tuong tu, dugc minh hoa trong cac vi du dudi day:
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va mac du mot dang dugc néu tén, mo ta, thé hién va/hodc yéu cau duoc
bdo ho ¢ day, tat ca cac dang chat hon bién khac duoc du dinh 1a duong nhién

bao gdom trong dang duoc néu tén, mo ta, thé hién va/hoac yéu cau duoc bao ho.

Céc tién duoc chét cua céac hop chit theo sang ché cling duoc du dinh boi
sang ché. Tién duoc chét 1a hop chét hoat tinh hodc bat hoat ma dwoc bién doi
héa hoc qua tac dong sinh i in vivo, nhu thity phan, chuyén héa va cac tac dong
twong tur, thanh hop chit theo sang ché sau khi cép tién duoc chét cho dbi tuong
bénh. Tinh thich hop va cac ky thuat lién quan dén viéc bao ché va str dung cac
tién duoc chat ndy duoc cac chuyén gia trong linh vuc nay biét rd. Thao luan
chung vé céc tién dugc chit bao gdm cac este dugc dua ra trong tar liu:
Svensson and Tunek Drug Metabolism Reviews 165 (1988) and Bundgaard
Design of Prodrugs, Elsevier (1985). Cac vi du vé anion dugc che béng
carboxylat bao gdm céc este khac nhau, nhu alkyl (vi du, metyl, etyl), xycloalkyl
(vi du, xyclohexyl), aralkyl (vi du, benzyl, p-metoxybenzyl), va
alkylcarbonyloxyalkyl (vi du, pivaloyloxymetyl). Cac amin dugc che nhu cac
dan xuat duoc thé bang arylcarbonyloxymetyl ma dugc cit boi cac esteraza in
vivo giai phong duge chit ty do formaldehyt (Bundgaard J. Med. Chem. 2503
(1989)). Ciing vay, céac dugc chit chita nhom NH axit, nhu imidazol, imit, indol
va cac nhom twong tu, di dugc che bang cac nhém N-axyloxymetyl (Bundgaard

Design of Prodrugs, Elsevier (1985)). Cac nhdém hydroxy da dugc che dudi dang
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cac este va ete. EP 039,051 (Sloan and Little, 4/11/81) boc 10 céc tién duoc chat

1a axit hydroxamic bazo Mannich, phuong phéap diéu ché va st dung chung.

Thuat ngtt "luong hitu hiéu diéu tri" dung dé chi lugng hop chat ma cai
thién, lam suy yéu hodc loai bd mdt hodc nhiéu tridu ching cua bénh hodc tinh
trang bénh cu thé, hodc ngan ngua hoac tri hodn sy khoi phat cia mdt trong )

nhiéu triéu chiing cua bénh hodc tinh trang bénh cu thé.

Thuat ngtt "bénh nhan" dung dé chi cac dong vat nhu cho, meéo, bo, ngua,
ciru va nguoi. Cac bénh nhan dac bi¢t la dong vat co vi. Thuat nglt bénh nhan

bao gdm gidng duc va giong cai.

Thuét ngit "duoc dung" dung dé chi cac hop chat tham chiéu, nhu hop
chit c6 Cong thirc I, hodc mudi ciia hop chét c6 Cong thire I, hodc cong thire ché
pham chira hop chét c6 Cong thiic I, hodc ta duoc cu thé, thich hop dé cip cho

bénh nhan.

Céc thuat ngit "tri bénh", "diéu tri" hodc "su diéu tri" va cac thudt ngi
twong tw bao gdm viéc diéu tri phong ngtra (chang han, du phong) va giam nhe

bénh.

Thuat ngit “ta dugce” dung dé chi chat phu gia, chit mang, chit pha lodng,
chat phu tro duoc dung bt ky, hodc thanh phan khac, ma khong phai 1a thanh
phan duoc hoat tinh (API), ma thuong dugc bao gdm trong cong thirc ché pham

va/hoac cép cho bénh nhan.

Céc hop chit theo sang ché duoc sir dung cho bénh nhén véi lwong hitu
hidu diéu tri. Cac hop chét nay co thé duoc str dung mot minh hodc 1a mot phin
cta ché pham hodc dang ché pham duoc dung. Ngoai ra, cac hop chat hodc ché
pham c6 thé duoc st dung cing mét lac, vi du nhu bang céch tiém bolus (tiém
truyén tinh mach nhanh), nhiéu lan, chéng han nhu béng mot loat vién nén, hodc
dwoc cip vé co ban 1a ddng nhét trong mot khoang thoi gian, vi du nhu bing
cach st dung phuong phép phéan phdi qua da. Ciing luu ¥ rang liéu ctia hop chét

nay c6 thé thay doi theo thoi gian.

-20-



33899

Ngoai ra, cic hop chit theo sang ché nay c6 thé duoc dung mot minh, két
hop voi cac hop chat khac theo sang ché nay, hodc véi cac hop chat co duge tinh
khac. Cac hop chéat duoc tinh khéc co thé duoc du dinh dé diéu tri cung mot
bénh hodc tinh trang nhu céac hop chét theo sang ché hodc bénh hoidc tinh trang
khéc. Néu bénh nhan sé tiép nhan hodc dang tiép nhan nhiéu hop chéat dugc tinh,
thi cac hop chat nay cé thé duge dung mot cach dong thoi hodc lién tiép. Vi du,
trong truong hop cac vién nén, cdc hop chat hoat tinh nay co thé duoc tim thy
trong mdt vién nén hodc cac vién nén tach biét, ma co thé duoc dung cung lic
hodc lién tiép theo thi tu bat ky. Ngoai ra, can phai thdy rang cc ché pham nay
c6 thé & cac dang khac nhau. Vi du, mot hodc nhiéu hop chat c¢6 thé dwoc phan
phéi bang vién nén, trong khi hop chét khac dugc cho ding béang cach tiém hodc
bang cach udng nhu xi-ro. Tat ca cac dang két hop, phuong phap phén phdi va

trinh tu cho dung duoc du liéu boi sdng ché.

Céc hop chit theo sang ché nay c6 thé dugc st dung dé san xuat thuéc dé
didu tri bénh va/hodc tinh trang do Nav 1,7 lam trung gian, vi du nhu dau, ho

hoac nglra man tinh.

Dau thuong dugc chia thanh cac loai chinh: dau man tinh va dau cép tinh
dua trén khoang thoi gian dau. Thong thuong, dau man tinh kéo dai hon 3 thang.
Céc vi du vé chting dau man tinh bao gdm dau gin lién véi viém khép dang
thdp, viém xuong khép, bénh ré tuy thét lung xuong cung (lumbosacral
radiculopathy) hodc ung thu. Pau man tinh ciing bao gdm dau ti phat, 1a dau ma
khong nhan dién dugce nguyén nhan. M6t vi du vé ching dau tu phat 1a dau do
X0 CO.

Mot loai dau khac 1a dau thu cam. Pau thu cam 1a do su kich thich céac soi
than kinh ngoai vi dé dap Gmg v6i cac su bién c6 hai cao nhu kich thich nhiét, co
hoc hoac kich thich héa hoc.

Mot loai dau khac nita 1a dau than kinh. Pau than kinh 13 dau gay ra boi
tén thuong hoic bénh anh hudng dén mét phan ciia hé than kinh. Pau 4o chi la

mot loai dau than kinh. Trong dau ao chi, co thé phat hién ra dau tor mot bd phan
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co thé khong con ton tai. Vi du, mot nguoi da bi cit cut chan c6 thé cam thay

dau chan ngay ca khi khong con chan ntta.

Theo mdt phuong an, sang ché mé ta ring cac hop chét c6 cong thirc (1),
hodc cac mudi duoc dung co thé hitu dung dé diéu tri dau man tinh. Theo mot
khia canh khéc, dau man tinh gan 1ién v6i, nhung khong chi giéi han &, dau day
than kinh sau khi bi bénh ecpet (bénh zona), viem khép dang thép, viem khop,
bénh than kinh do dai thdo duong, hoi ching dau theo ving phirc tap (complex
regional pain syndrome-CRPS), ung thu hodc dau do hoa tri liéu, dau lung man
tinh, dau ao chi, dau diy than kinh sinh ba, bénh than kinh do HIV, ri loan
nhirc dau ting dot, dau ntra dau, dau sung do dau chi nguyén phat, va roi loan
dau kich phat. Cac chi dinh khac d6i voi cac chat Gc ché Nav 1,7 bao gom,
nhung khéng chi gidi han ¢, tram cam (Morinville et al., I Comp Neurol.,
504:680-689 (2007)), rdi loan ludng cuc va cac rdi loan CNS khac (Ettinger va
Argoff, Neurotherapeutics, 4:75-83 (2007)), bénh dong kinh: cung tai li¢u, va
Gonzalez, Termin, Wilson, Methods and Principles in Medicinal Chemistry,
29:168-192 (2006), da xo cing (Waxman, Nature Neurosci. 7 :932-941 (2006)),
bénh Parkinson (Do va Bean, Neuron 39 : 109-120 (2003); Puopolo et al., J.
Neurosci. 27: 645-656 (2007), hot chung chan khong yén, mat diéu hoa, run,
yéu co, roi loan truong luc, bénh udn véan (Hamann M., et. al., Exp. Neurol. 184
(2):830-838, 2003), lo ling, tram cam: McKinney B. C, et. al., Genes Brain
Behav. 7 (6): 629-638, 2008), hoc tap va ghi nhd, nhan thitc (Woodruff-Pak
D.S., et. al., Behav. Neurosci. 120 (2): 229-240, 2006), r6i loan nhip va rung
tim, co tim, suy tim sung huyét, hoi chimg nut xoang bénh 1y (Haufe V., et. al.,.J
Mol. Cell Cardiol. 42(3):469-477, 2007), tim than phan liét, bao vé day thin
kinh sau dot quy, lam dung thude gay nghién va rugu (Johannessen L. C., CNS
Drugs 22 (1) 27-47, 2008), bénh Alzheimer (Kim D. Y., et. al., Nat. Cell. Biol.
9(7): 755-764, 2007), va ung thu (Gillet L., et. al.,J Biol Chem 2009, Jan 28

(epub)).

Mot khia canh khac cua sang ché mé ta phuong phép diéu tri dau than
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kinh va viém cép va’/hodc man tinh, dau rang, nhirc dau néi chung, dau nua dau,
nhtrc dau ting dot, hoi ching khong mach mau va mach hén hop, dau dau cang
thang, viém noéi chung, viém khép, bénh thip khép, viém khép dang thip, viém
xuong khop, cac r6i loan viém rudt, cac roi loan viém mat, cac r6i loan bang
quang khong on dinh hodc viém, bénh Véy nén, bénh vé da véi céac bo phan bi
viém, cac tinh trang viém man tinh, dau do viém va tang cam dau va di cam dau
di kém, dau than kinh va tang cam dau va di cam dau di kéem, dau than kinh do
dai thdo duong, ching hoa théng, dau duy tri do su phan bd day than kinh ly tam
giao cam, hdi himg dau khir huéng tim, suyén, suy hoic rdi loan biéu mo, bénh
mun rdp do virut herpes simplex gay ra, r6i loan nhu déng cua tang & duong ho
hép, bd phan sinh duc, da day-rudt hoac mach mau, vét thuong, bong, phan ng
di tng da, ngtra, bénh bach bién, cac rdi loan duong da day-rudt noi chung, loét
da day, loét ta trang, ti€u chay, cac tdn thuong ¢ da day do cac tac nhan hoai tir
gay ra, tang truong cua 10ng, viém miii van mach hoac viém mii di ung, roi loan
phé quan hoic réi loan bang quang, bao gdom budc cho dung hop chét theo séng
ché nay. Mot dang dau duoc uvu tién diéu tri 1a dau than kinh man tinh. Mot loai

dau khac duoc wu tién diéu tri 1a dau do viém man tinh.

Theo mét khia canh khéc ctia sang ché, cic hop chét theo sang ché c6 thé
duoc st dung két hop voi cac hop chét khéc duoc su dung dé diéu tr1 dau. Cac
vi du vé cac hop chét nhu vay bao gom, nhung khong chi gidi han ¢ aspirin,
celecoxib, hydrocodon, oxycodon, codein, fentanyl, ibuprofen, ketoprofen,
naproxen, acetaminophen, gabapentin va pregabalin. Cac vi du vé cac loai thubc
c6 chtta cac hop chét c6 thé dugc sir dung két hop vdi cac hop chat theo séng
ché bao gom cic hop chit chéng viém khong steroit (NSAIDS), cac hop chat

steroit, cac chat trc ché xyclooxygenaza va thudc giam dau opiod.

Céc hop chét theo sang ché ciing c¢6 thé duoc su dung d¢ diéu tri bénh dai

thdo duong, béo phi va/hodc dé tao thudn loi cho qué trinh giam can.

Céc hop chat theo sang ché nay co6 thé duoc st dung két hop voi cac hop

chit c¢6 dugc tinh khac. Can Iuu ¥ rang thuét ngir "cac hop chét c6 duoc tinh" ¢6

-23-



33899

thé bao gébm cac thubc sinh hoc, nhu céc protein, khang thé va thé peptit
(peptibody).

Boi vi mot khia canh ciia sang ché nay du liéu tinh hitu dung cua cac hop
chit duoc yéu cau bao ho dé diéu tri bénh/tinh trang bang dang két hop cua cac
hop chét ¢6 duoc tinh ma co thé dugc cho dung mot cach riéng biét, nén sang
ché con dé cap dén viéc két hop cac duge pham riéng biét dudi dang bod kit. Bo
kit nay bao gom hai thanh phan duoc pham riéng biét: hop chat theo sang ché,
va hop chit duoc chét thtr hai. Bo kit bao gdm mot vat chira dé chta cac ché
pham tach biét nhu chai duoc chia ngin hodc goi bang 14 kim loai duoc chia
ngan. Cac vi du bd sung vé vat chira bao gdm bom tiém, hop va tai. Thong
thuong, bo kit bao gdm hudng dan st dung cac hop phan tach biét. Dang bo kit
dic biét c6 loi khi tét hon, néu cac hop phan tach biét duoc cép dudi céc dang
lidu luong khac nhau (vi du, qua duong miéng va ngoai duong tiéu hoa), duoc
cép 0 cac khoang thot gian gidn cach khéac nhau, hoac khi bac si ké don hoac bac

sy tha y mong mudn chuén hoa céc hop phén riéng biét cia dang két hop nay.

Mot vi du vé bo kit nhu vay la cai duoc goi la goi dang vi. Goi dang vi da
duoc biét rd trong cong nghiép dong goi va da duge st dung rong rai trong vigc
dong goi dang liéu don vi cia thube (vién nén, vién nang, va cic dang tuong tu).
Goi dang vi thuong gdbm tdm mong lam tir nguyén liéu tuong doi cimg duoc phu
bai mot tim 14, tot hon 1a lam tir nguyén liéu nhya trong sudt. Trong qué trinh
dong goi, tao ra cac hdc trong tam 14 nhya. Céac héc nay co6 kich c& va hinh dang
cua vién nén hodc vién nang s€ dugc dong goi. Sau do, vién nén hoac vién nang
dwoc dat trong cac hdc nay va tim mong lam tir nguyén liéu twong déi cung
dwoc gin kin voi tim 1a nhua ¢ mat caa tim 14 phia d6i bén vé6i phia tao ra cac
héc. Két qua 13, vién nén hodc vién nang dugc dong kin trong cac hdc gitta tim
14 nhua va tim mong. Tt hon 14 tAm mong c6 do bén sao cho vién nén hoac
vién nang c6 thé duoc lay ra khoi vi bang cach tac dong ap luc bang tay lén cac
héc tai d6 s& tao ra mot chd hé trong tim mong & chd hdc. Vién nén hodc vién

nang sau d6 c6 thé 14y ra tir chd ho nay.
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C6 thé 1a thich hop khi bé tri phan tro giup ghi nh¢ trén bd kit, vi du, dudi
dang cac s6 bén canh vién nén hodc vién nang do 1a s6 twong ung voi ngay trong
phac dd ma vién nén hodc vién nang nén duoc su dung. Mot vi du khac vé phém
trg gitip ghi nhd 1a mot lich duoc in trén the, vi du, nhu sau: "Tuan dau tién, Tha
Hai, Thtr Ba,... Tuan tht hai, Thtt Hai, Tht Ba,...", v.v. Céc bién thé cua céc
phan tro gitip ghi nhé khac ciing kha rd rang. "Liéu hing ngay" c6 thé 1a mot
vién nén hodc vién nang hodc nhiéu vién nén hodc vién nang dugc uéng vao
ngay duogc chi ra. Dong thoi, liéu hang ngay cua hop chat theo sang ché co thé
bao gdm mot vién nén hodc vién nang, trong khi mot liéu hang ngay cuia hop
chét thir hai c6 thé bao gém mot s6 vién nén hodc vién nang va nguoc lai. Phan

trg giup ghi nhd nén phan anh didu nay va gitp cap dung cac chét hoat tinh.

Theo mot phuong an cu thé khac cua sang ché, dung cu phan phéi duoc
thiét ké dé phan phéi cac liéu hﬁng ngay mot lan theo thu tu st dung duoc dy
dinh cta chung duoc dé xuat. Tét hon 14, dung cu phan phéi dwogc trang bi phan
tro giup ghi nhé, dé tao diéu kién thun loi hon cho viéc tuan thu phic d6 diéu
tri. Mot vi du vé phin tro giup ghi nhé 1a bd dém co hoc chi ra s6 lugng licu
hing ngay da dugc phan phéi. Mot vi du khac vé phan trg giup ghi nhé nhu vay
1a bd nhé micro-chip chay bang pin gin véi man hinh tinh thé léng, hodc tin
hiéu nhic bang am thanh, vi du nhu doc ngay dung lidu cudi cung hing ngay

va/hodc nhic nhd khi nao thi ding lidu tiép theo.

Céc hop chét theo sang ché nay va cic hop chét c¢6 duoc tinh khac, néu
mudn, c¢6 thé duoc cdp cho bénh nhan theo duong miéng, truc trang, ngoai
dudng tiéu hoa, (vi dy tiém tinh mach, tiém bap, hodc dudi da), trong bé dudi
mang nhén, trong am dao, trong mang bung, trong bang quang, tai chd (vi du,
thudc bot, thube md hodc thube nho), hodc nhu xit khoang miéng hodc mui. Tét
ca cac phuong phap duoc st dung boi cac chuyén gia trong linh vue nay dé cap

chét ¢6 duoc tinh duoc du liéu.

Céc ché pham phu hop cho phuwong phép tiém ngoai dudng tiéu hoa c6 thé

bao gom céc dung dich nudc hoac khong nudce vo trung chap nhan dugce vé mat
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sinh 1y, va cac dang phan tan, cac dang hon dich, hodc cac dang nhil dich, va céc
dang bot vo trung dé hoan nguyén thanh dang phén tan hodc cdc dung dich dé
tiém vo trung. Céac vi du vé céc chat mang, chét pha loang, dung moi, hodc cac
chit din nudc hodc khong nudce thich hop, bao gdbm nudc, etanol, cic polyol
(propylen glycol, polyetylen glycol, glyxcerol va cac chét twong tw), cdc hdn
hop thich hop cua chung, du thuc vt (nhw dau 6 liu) va este hiru co dé tiém
nhu etyl oleat. P chay thich hgp co thé duogc duy tri, vi du, béng cach sur dung
nguyén liéu bao, nhu lexitin, bang cach duy tri ¢& hat yéu ciu trong trudong hop

cac hé phan tan, va bang cach sir dung chét hoat dong bé miit.

Céc ché pham nay ciing c6 thé chta cdc chét phu trg nhu chét bao quan,
chat 1am u6t, chét tao nhii dich va cc tac nhdn gdy phan tan. C6 thé ngan ngira
su 6 nhidm bai vi sinh vét bang cdch thém cac chét khang khuan va chéng nim
khac nhau, vi du nhu paraben, clobutanol, phenol, axit sorbic, va cac chét twong
tu. Ciing co thé 1a thich hop khi liy vao cac tac nhan dang truong, vi dy, duong,
natri clorua, va cac chét twong tu. Co thé dem lai hién tuong hép thu kéo dai cac
duoc phém c6 thé tiém duoc bﬁng cach str dung cac tac nhan tri hoan su hép thu,

vi du nhu nhdm monostearat va gelatin.

Céc dang lidu ran dé st dung theo duong miéng bao gbdm vién nang, vién
nén, bot, va hat. Trong cac dang liéu rin nay, hop chét hoat tinh dugc tron véi it
nhat mot ta duge (hodc chat mang) thong thuong tro nhu natri xitrat hodc
dicanxi phosphat hodc (a) chat don hodc chét gia trong, nhu tinh bot, lactoza,
sucroza, manitol va axit silixic; (b) chat két dinh, vi du nhu
carboxymetylxenluloza, alginat, gelatin, polyvinylpyrolidon, sucroza va gom
cdy keo; (c) chit lam am, vi du nhu glyxerol; (d) céc chét gay phan ra, vi du nhu
thach aga, canxi cacbonat, bot khoai tay hoac tinh bot sdn, axit alginic, céc
silicat phtrc hop nhét dinh, va natri cacbonat; (e) chat 1am cham tao dung dich,
vi du nhu parafin; (f) cac chét tang toc hap thy, vi du nhu, cac hop chét amoni
bac bon; cac chét lam udt, vi du nhu rugu xetyl va glyxerol monostearat; (h)

chat hép phu, vi du nhu cao lanh va bentonit; va (i) chét boi tron, vi du nhu da
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talc, stearat canxi, stearat magié, polyetylen glycol rén, natri lauryl sulfat, hoic
hon hop cua ching. Trong truong hop vién nang, vién nén va vién tron, cac dang

liéu nay cting c6 thé bao gom chat dém.

Céc ché pham ran ciing co6 thé dugc st dung lam chat don trong vién nang
gelatin cirng va mém bang cach su dung cdc ta dugc nhur lactoza hodc duong stra

cling nhu cac polyetylen glycol khéi lwong phan tir 1én va cac chit tuong tu.

Céc dang liéu ran cua vién nén, vién bao duong, vién nang, vién tron, va
hat nho ¢6 thé duoc bao ché véi cac 16p bao va vo nhu 16p bao tan trong rudt va
cac 16p bao khac da dugc biét 15 trong linh vuc bao ché duoc. Chung ciing co
thé chira cac chat lam duc va ciing co thé ¢ thanh phan sao cho ching gidi
phong hop chét hodc cac hop chit co hoat tinh trong mot doan duong rudt nhat
dinh theo phuong thirc giai phong cham. Céc vi du vé cac ché pham thé vii c6
thé dugc sir dung bao gom cac chét dang polyme va sap. Cac hop chat hoat tinh
cling ¢c6 thé & dang bao goi ¢d micro, néu thich hop, voi mot hodc nhiéu ta duoc

néu trén.

Cac dang lidu long dé uéng bao gém céc nhil dich, dung dich, hén dich,
dang xi-r0, va con ngot dugc dung. Ngoai cac hop chét hoat tinh, dang lidu long
6 thé chtra cac chét pha loang tro thuong dugc st dung trong linh vuc nay, nhu
nudc hoac cac dung moi khac, cic chét hoa tan va chit nhi hod, vi du nhu ruou
etyl, ruou isopropyl, etyl cacbonat, etyl axetat, ruou benzyl, benzyl benzoat,
propylen glycol, 1,3-butylen glycol, dimetylformamit, dau, cu thé 1a dau hat
bong, dau lac, diu mam ngo, dau 6 liu, dau thau ddu va dau hat vung, glyxerol,
ruou tetrahydrofurfuryl, cac polyetylen glycol va este axit béo cua sorbitan, hodc

cac hon hop ctia cac chat nay, va cac chat tuong tu.

Ngoai cac chat pha lodng tro nhu vay, ché pham nay ciing c6 thé bao gdm
cac chat phu tro nhu cac chit 1am am, céc chét tao nhii dich va hon dich, cac
chét lam ngot, tao hwong vi, tao mui. Cac hon dich, ngoai hop chét hoat tinh, c6
thé chira cac chat tao hon dich, vi du nhu céc ruou isostearyl dugc etoxy hoa,

polyoxyetylen sorbitol va este sorbitan, xenluloza vi tinh thé, metahydroxit
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nhdm, bentonit, thach trang, va nhya tragacan, hodc cac hon hop cua cac chat

nay, va cac chat twong tu.

Céc ché pham dung dé cép theo duong truc trang la cac vién thubc dan
duogc wu tién, co thé duoc diéu ché bing cach tron cac hop chit theo sang ché
nay voi cac ta dugc hodc cac chat mang khong gdy kich ung thich hgp nhu bo
ca-cao, polyetylen glycol hodc sap dung cho vién thudc dan, rdn & nhiét do trong
phong binh thuong, nhung long ¢ nhiét do co thé, va do do, tan chay trong truc

trang hodc khoang 4m dao va giai phong thanh phan hoat tinh.

Céc dang licu dé cap tai chd hop chit theo sang ché nay bao gbm thude
m@, bot, thude xit va thudc hit. Hop chét hoat tinh hodc cac hop chat phu hop
dugc tron trong diéu kién vo trung vai chat mang cO thé chép nhan duoc vé mat
sinh ly, va chét bao quén, chit dém hodc chét day bat ky co thé dugc yéu cau.
Cac dang ché phém dung cho mét, thudc mé tra mét, bot, va dung dich cling

duoc du liéu 1a nAm trong pham vi cta sng ché nay.

Céc hop chit theo sdng ché nay c6 thé dugc cép cho bénh nhan & cac mirc
liéu nam trong khoang tur 0,1 dén khoang 3.000 mg mdi ngay. Déi véi nguoi
truong thanh binh thuong c6 trong luong co thé khoang 70 kg, liu ndm trong
khoang tu 0,01 dén khoang 100 mg/kg trong luong co thé thuong 1a du. Khoang
lidu va lidu cu thé ma co thé duoc st dung phu thudc vao mot ) yéu t6, bao
gém yeéu cAu cua bénh nhan, mc d nghiém trong cua bénh hodc tinh trang
bénh dang duoc diéu tri, va hoat tinh duoc 1y cua hop chat duoc cép. Viéc xac
dinh pham vi lidu va cac lidu ti wu cho bénh nhén cu thé 1a thude trinh do thong

thuong trong linh vuc nay.

Céc hop chat theo sang ché nay c6 thé duoc cip duéi dang mubi, cac dang
déng tinh thé, céc este, cac amit hodc tién duoc chat duoc dung. Thuat nglr
"mudi" dung dé chi cac mudi vo co va hitu co cua cac hop chét theo sang ché
nay. Mubdi co thé dugc diéu ché tai chd trong qua trinh tach cudi cing va tinh
ché hop chat, hodc bing cach cho mdt hop chét tinh khiét dudi dang axit hodc

bazo tu do cua nd phan Gtng mot cach tach biét véi mot bazo hodc axit hiru co
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hoic v6 co thich hop va tich mudi tao thanh nhu vay. Cac mudi tiéu bicu bao
gém muodi hydrobromua, hydroclorua, sulfat, bisulfat, nitrat, axetat, oxalat,
palmitiat, stearat, laurat, borat, benzoat, lactat, phosphat, tosylat, xitrat, maleat,
fumarat, sucxinat, tartrat, naphtylat, mesylat, glucoheptonat, lactobionat, va cac
laurylsulphonat, va cac mudi twong t. Mudi ¢ thé bao gdm cac cation trén co
s cac kim loat kiém va kiém thé, chéng han nhu natri, lithi, kali, canxi, magie,
va cac chat twong tu, cling nhu amoni khong doc, phan tr amoni bac bdn, va céc
cation amin, bao gém, nhung khong giéi han ¢ amoni, tetrametylamoni,
tetractylamoni, metylamin, dimetylamin, trimetylamin, trietylamin, etylamin, va
cdc mudi twong tw. Vi dy, xem S.M. Berge, et al., "Pharmaceutical Salts," J

Pharm Sci, 66: 1-19 (1977).

Céac vi du vé cac este duoc dung ctia cac hop chit theo sang ché bao gom
cac Ci-Cg alkyl este. Cac este duogc chap nhan con bao gém cic Cs-Cs
xycloalkyl este, cling nhu 1a céc arylalkyl este nhu benzyl. Ci-C4 alkyl este
thuong duoc su dung. Cac este cua cac hop chét theo sang ché co thé dugc diéu

ché theo cac phuong phap duoc biét 16 trong linh vuc k¥ thuat nay.

Cac vi du vé cac amit duoc dung cua cac hop chét theo sdng ché bao gdm
cac amit duoc dan xudt tir amoniac, cac C;-Cs alkyl amin bac 1, va cac Ci-Csg
dialkyl amin béc hai. Trong truong hop cla cac amin bac hai, amin nay cling c6
thé & dang nhom heteroxycloalkyl ¢6 5 hodc 6 canh chua it nhat mot nguyén tir
nito. Cac amit duoc dan xudt tir amoniac, C1-C3 alkyl amin bac mot va Ci-Ca
dialkyl amin béc hai thuong duoc st dung. Cac amit cua cdc hop chat theo sang
ché co thé duge didu ché theo cac phuong phap da dugc biét rd boi cac chuyén

gia trong linh vuc k¥ thuat nay.

Thuat ngit "tién duoc chat" ding dé chi cac hop chat ma duoc bién ddi in
vivo dé tao ra hop chét theo sang ché. Su bién ddi co thé xay ra theo cac co ché
khac nhau, nhu thong qua su thuy phan mau. Thdo luan vé viée st dung cac tién
dugc chit nay duoc cung cap trong tai liéu cua T. Higuchi va W. Stella, "Pro-

drugs as Novel Delivery Systems," Tép 14 cta the A.C.S. Symposium Series, va
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trong Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association va Pergamon Press, 1987.

Nhdm muc dich minh hoa, néu hop chét theo séang ché chra nhom chtc
axit carboxylic, tién duoc chit co thé bao gém mot este duoc tao ra béng cach
thay nguyén to hydro cia nhém axit nay bang mot nhom nhu (Ci-Cs alkyl, (Co-
Cl,)alkanoyloxymetyl, 1-(alkanoyloxy)etyl co tur 4 dén 9 nguyén tir cacbon, 1-
metyl-1-(alkanoyloxy)etyl c6 tor 5 dn 10 nguyén tor cacbon,
alkoxycarbonyloxymetyl co6 tur 3 dén 6 nguyén tir cacbon, 1-
(alkoxycarbonyloxy)etyl c¢6 tr 4 dén 7 nguyén tir cacbon, I-metyl-1-
(alkoxycarbonyloxy)etyl c6 tr 5 dén 8 nguyén tir cacbon, N-
(alkoxycarbonyl)aminometyl co tu 3 dén 9 nguyén ta cacbon, 1-(N-
(alkoxycarbonyl)aminometyl c6 tur 4 dén 10 nguyén tir cacbon, 3-phthalidyl, 4-
crotonolactonyl, gama-butyrolacton-4-yl, di-N,N-(C;-Cz)alkylamino(C-Cs)alkyl
(nhu B-dimetylaminoetyl), carbamoyl-(C;-Cy)alkyl, N,N-di(C-
Cy)alkylcarbamoyl-(Ci-Cy)alkyl va piperidino-, pyrolidino- hodc
morpholino(C»-3)alkyl.

Tuong tu, néu hop chét theo sang ché chtta nhém chie ruou, tién duoc
chit c6 thé duoc tao ra bang cach thay thé nguyén tir hydro ctia nhom chiic ruou
bang mdt nhém nhu (C-Ce)alkanoyloxymetyl, 1-((Ci-Cg)alkanoyloxy)etyl, 1-
metyl-1-((Ci-Cg)alkanoyloxy)etyl,  (Ci-Cg)alkoxycarbonyloxymetyl, N-(C;-
Ce)alkoxycarbonylaminometyl,  sucxinoyl, (Ci-Ces)alkanoyl, a-amino(C;-
Cs)alkanoyl, arylaxyl va a-aminoaxyl, hodc a-aminoaxyl-a-aminoaxyl, trong do
moi nhom a-aminoaxyl doc 1ap dwoc chon tir cac L axit amin ¢6 trong tw nhién,
—P(O)(OH),, —P(O)(O(Ci-Ce)alkyl), hodc glycosyl (gbc thu duoc tir viée loai bo

nhém hydroxyl cua dang hemiaxetal cua cacbohydrat).

Ngoai ra, néu hop chat theo sang ché chtra gbc sulfonamit, tién dugc cht
c6 thé duoc tao ra biang cach thay thé sulfonamit N(H) bang nhém nhu -

CH,P(0)(O(C1-Cs)alkyl), hodc -CH,0C(O)(Cy-Cg)alkyl.

Céc hop chit theo sang ché ciing bao gom cac dang chét hdn bién cua cac
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tién duoc chat.

Céc hop chit theo sang ché ¢o thé chira cac trung tim bét d6i hodc khong
d6i xung, va do do, tdn tai & cac dang ddng phan lap thé khac nhau. Du dinh
rang tat ca cac dang dong phén lap thé ctia cac hop chat nay ciing nhu 14 cac hdn
hop cta chung, bao gdm cac hdn hop raxemic, tao thanh mot phan cta sang ché.
Ngoai ra, sang ché du dinh tit ca cac dong phan hinh hoc va ddng phan vi tri. Vi
du, néu hop chat nay chira mét lién két doi, ca o dang cis va trans (tuong Ung

duoc ky hi¢u la S va E), cling nhu 1a céac hon hop, duoc dy dinh.

Hdn hop cac ddng phan 1ap thé, nhu cac hdn hop ddng phan khong ddi
quang, c6 thé dwoc phan tach thanh cac thanh phan hoa hoc lap thé riéng lé cua
chung trén co so cac khac biét hoa 1y cua chung bang cac phuong phéap da biét
nhu sic ky va/hodc két tinh phan doan. Cac dong phan ddi quang ciling c6 thé
dwoc phén tach bang cach bién d6i hdn hop dong phan ddi quang thanh hdn hop
dong phan khong dbi quang bang phan Gng v6i hop chat hoat dong quang hoc
thich hop (vi du, ruou), phan tach cac dong phan khong dbi quang va bién doi
(vi du, thuy phan) cac déng phan khong ddi quang riéng 1¢ thanh cac dong phan

d6i quang tinh khiét twong ng.

Céc hop chit c6 cong thic tong quat (I) ciing ¢ thé ton tai ¢ dang cac
chat ddng phén can quay. Cac chat dong phan can quay la cic hop chat cé cong
thirc cdu tao gidng nhau, nhung co c4u hinh khong gian riéng biét 1a két qua cua
su quay bi gidi han quanh mot lién két don, do chuéng ngai khong gian chinh &
hai bén cua lién két don nay. Hién twong déng phan can quay khong phu thudc
vao su cO mat ctia cac phan tu tao két cau lap thé, nhu cacbon bat ddi xung. Cac
thudt ng “chat dong phan can quay P hodc “chat déng phan can quay M” duoc
st dung ¢ day dé co thé goi tén mot cach rd rang hai ddng phén can quay cua
cung cap. Vi du, hop chét sau cta Chét trung gian B1, Budc 1 ¢6 céu triuc dudi
day c6 thé duoc phan tach thanh cip cic d6ng phan can quay P va M théng qua

cot séc ky bat dbi:
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F F F F F F
F F F F F F
O\\S/O 2.0 0
o= Phan tach dbi quang 0= o
— +
BUGC 1

Céc hop chit theo sang ché c6 thé ton tai & cac dang duoc solvat hoa cling
nhu la khong dugc solvat hoa véi cac dung moéi duge dung nhu nudc (hydrat),
etanol, va cac dung méi twong tu. Sang ché dy dinh va bao gdm ca cic dang

duoc solvat hoa va khong dugc solvat hoa.

Céc hop chat theo sang ché cling c6 thé ton tai & cac dang chat hon bién
khac nhau. Tat ca cac chat hdn bién cua cic hop chit theo sang ché duoc du
dinh. Vi du, tit ca cac dang chat hdn bién cua géc tetrazol dugc bao gém trong
sang ché nay. Cling nhu, vi dy, tat ca cac dang keto-enol hodc imin-enamin cua
cac hop chat nay duoc bao gdm trong sang ché nay. Cac vi du khac vé hién

twong hon bién nhu sau:

S/N\ s/N\

o O 0 O

\ N>v— \ A\}
H

%/S\N Lli/ \ﬁ

Céc chuyén gia trong‘ linh vuc ndy s& nhan ra rang tén va cdu tric cla hop
chit duoc bao gém ¢ day co thé trén c& s chat hon bién cu thé cua mot hop
chit. Mic du co thé su dung tén hoac ciu tric cho chi mot chit hdn bién cu thé,
thi sang ché van dy dinh 1a bao gdm tat ca cac chat hdn bién, trir khi c6 quy dinh
khac.

Sang ché ciing du dinh 1a bao gdm cac hop chat duoc téng hop in vitro
bang céch str dung cac k¥ thuat trong phong thi nghiém, nhu cac k¥ thuét duoc
biét rd boi cac nha hoa hoc tong hop; hodc duoc téng hop bang cach st dung céc

k¥ thuat in vivo, nhu thong qua cac qua trinh trao doi chat, 1én men, tiéu hoa, va
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cac qua trinh twong tw. Ciing du dinh rang cic hop chat theo sang ché cé thé

duoc tong hop bang str dung két hop céac ky thuat in vitro va in vivo.

Sang ché ciing bao gdm céc hop chat duoc danh dau dong vi, ma gibng
VOl cac déng vi dugc liét ké trong tai liéu nay, nhung vi thuc té 1a mot hoac
nhiéu nguyén tir duoc thay thé bang nguyén tir c6 khdi lwong nguyén tir hodc sb
khéi khéc so v6i khdi lugng nguyén tir hodc s6 khoi co trong tu nhién. Céc vi du
vé cac chat dong vi ma c6 thé duoc két hop vao cac hop chit theo sang ché bao
gé)m cac chat déng vi cua hydro, cacbon, nito, oxy, phospho, flo va clo, nhu °H,
°H, °C, "C, PN, %0, 70, 3'P, 3P, *°S, 8F, va 3*Cl. Theo mot khia canh khac,
cac hop chét theo sang ché chira mot hodc nhiéu nguyén ti doteri (2H) thay cho

mot hodc nhiéu nguyén tir hydro.

Cac hop chit theo sang ché ma chia céc chat ddng vi néu trén va/hodc cac
chat dong vi khac cua cic nguyén tr khac 1a thude pham vi cua sang ché nay.
Céc hop chat danh dau déng vi nhét dinh theo sang ché, vi du cac hop chét trong
d6 céc dong vi phong xa nhu *H va “C dwoc dua vao, 1a hitu ich trong duoc
pham va/hodc cac thir nghiém phan bd chit nén trong md. Cac ddng vi triti hoa,
tac l1a, *H, va cacbon-14, tuc la, *C, dac biét duoc wu tién do chung dé dang
diéu ché va phét hién. Hon nita, su thé bﬁng cac déng vi nang nhu doteri, tic la,
’H, ¢6 thé mang lai cac loi ich diéu tri do do on dinh trong trao ddi chét l6n, vi
du chu ky ban ra in vivo tang hodc yéu cau vé liéu lugng giam va, do dé, cé thé
dwoc uu tién trong mot sé trudng hop. Cac hop chit duoc danh déu ddng vi theo
sang ché thuong co thé duoc didu ché bang cich thay chit danh diu ddng vi co
san cho chat khong duoc danh déu dong vi.

Céc hop chat theo sang ché co thé ton tai & cac trang thai rdn khac nhau
bao gém trang théi tinh thé va trang thai vo dinh hinh. Céc trang thai tinh thé
khéac nhau, con dugc goi la trang thai da hinh, va céc trang thai vé dinh hinh cua
hop chat theo sang ché duoc du dinh 13 mét phan cia sang ché nay.

Tat ca cac patent va cac cong bd khac duoc néu & diy duoc dua vio day

toan bo bang cach vién dan.
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Céac vi du duoc trinh bay dudi day minh hoa cac phuong an cu thé cua
sang cheé. Cac vi du nay chi c6 nghia lam dai dién va khong nham lam gié1 han

pham vi cua cac yéu cau bao ho theo bat ky cach nao.

Can luu ¥ rang khi phan tram (%) dwoc st dung cho chat long, thi phan
traim d6 1 phan tram theo thé tich dung dich. Khi st dung cho chét ran, phan
tram nay 1a ty 1& phan tram d6i vai ché pham ran. Cac vat liéu mua tir cac nha
cung cip thuong mai thuong duoc st dung ma khong can tinh ché thém. Céac
phan tng chira cdc chat phan tng nhay cam véi khong khi hodc do am thuong
duogc thuc hién trong moi truong khi nito hodc agon. BJ tinh khiét c6 thé duoc
do bang cach str dung hé thdng sic ky long hiéu niang cao (HPLC) ¢ dau do UV
& bude séng 254 nm va 215 nm (hé théng A: Agilent Zorbax Eclipse XDB-C8
4,6 x 150 mm, 5 pm, CH3CN 5 dén 100% trong H>O c¢6 TFA 0,1% trong 15
phat v6i van téc dong 1,5 mL/phat; hé thong B: Zorbax SB-C8, 4,6 x 75 mm,
CH;CN 10 dén 90% trong H.O vai axit formic 0,1% trong 12 phut & van tdc
dong 1,0 mL/phtt) (Agilent Technologies, Santa Clara, CA). Séc ky silica gel
thuong duoc thuc hién voi hop sic ky (cartridge) silica gel nhdi sin (Biotage,
Uppsala, Thuy Dién hoic Teledyne-Isco, Lincoln, NE). Quang pho 'H NMR
dwoc ghi trén quang phd ké Bruker AV-400 (400 MHz) (hing Bruker
Corporation, Madison, WI) hodc quang phd ké Varian (hing Agilent
Technologies, Santa Clara, CA) 400 MHz tai nhiét d0 md1 truong xung quanh.
Tét ca cac proton quan sat duoc duoc ghi nhan & don vi phan tridu (ppm) tir
tetrametylsilan (TMS) hodc chat chuén n6i khéc trong dung mai thich hop duoc
chi rd. Dir liéu duoc bao cao nhu sau: do dich chuyén hoa hoc, d6 bdi (s = vach
don, d = vach déi, t = vach ba, ¢ = vach bon, br = vach rong, m = da vach), cac
hang sb kép, va sb proton. Dit liéu khdi phd (MS) phan giai thap duoc xic dinh
trén hé thong sic ky long ghép khdi phd LC/MS Agilent 1100 Series (hdng
Agilent Technologies, Santa Clara, CA) c6 by do UV ¢ bude séng 254 nm va
215 nm va ché do phun dién tir cong huong thap (ESI).

CAC Vi DU TONG HOP
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Danh sach ky hiéu viét tit dudi day duoc sir dung hodc thuong duoc su

ACN, MeCN
Aq., aq.

Ar

BOP

BulLi
Cs2C0Os3
CHCIs
CH>CL, DCM
Cu(1)I

DCC

DIC

DIEA, DIPEA
DME

DMF

DMAP

DMS

DMSO
EDC, EDCI
Et,O

EtOAc

FBS

G, gm

dung trong toan bg ban mo ta nay dugc trinh bay dudi day va sé giap hiéu séng

axetonitril

trong nudc

agon (khi)
benzotriazol-1-yl-oxy Hexaflorophosphat
ButylLithi

xesi cacbonat

cloroform

diclorometan, metylen clorua
ddng(1) iodua
dixyclohexylcarbodiimit
1,3-diisopropylcarbodiimit
diisopropyletylamin
dimetoxyetan
dimetylformamit
4-dimetylaminopyridin
dimetylsulfua
dimetylsulfoxit
1-(3-dimetylaminopropyl)-3-etylcarbodiimit
dietyl ete

etyl axetat

huyét thanh bao thai bo

gam
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H>

H-O

HCl
HOACc
HPLC
IPA, I[pOH
K>CO;

KI

LG

LDA
LiOH
MgSO4
MS hoac m/z
MeOH

Na
NaCNBH3;
NaxCO;
NaHCO;
NaH

Nal
NaBHg4
NaOH

Nast4

33899

gio

hydrogen

nudc

axit clohydric

axit axetic

sdc ky long cao ap
rugu isopropyl
kali cacbonat

kali iodua

nhom doi chuyén
Lithi diisopropylamit
Lithi hydroxit
magie sulfat

phd khoi

metanol

nito

natri xyanoborohydrit
natri cacbonat
natri bicacbonat
natri hydrua

natri iodua

natri borohydrit
natri hydroxit

natri sulfat
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NH4Cl amoni clorua

NH;OH amoni hydroxit

P(z-bu); tri(tert-butyl)phosphin

PBS Nude mudi duoc dém phosphat

Pd/C paladi trén cacbon

Pd(PPhs)4 paladi(0)triphenylphosphin tetrakis

Pd(dppf)Clz paladi(1,1-bisdiphenylphosphinoferroxen)(IT)clorua

Pd(PhCN):Cl; paladi di-xyanophenyl diclorua

Pd(OAc), paladi axetat

Pdx(dba)s tris(dibenzylidenaxeton) dipaladi
RT, rt nhiét d0 trong phong

RBF, rbf binh cau day tron

TLC, tlc sic ky 16p mong

TEA, EtsN trietylamin

TFA axit trifloroaxetic

THF tetrahydrofuran

Céc phuong phép diéu ché cic hop chét co Cong thire (T) va cac hop chét
trung gian dudi day dugce dwa ra dé giup cho cic chuyén gia trong linh vuc nay
hiéu rd hon va dé thuc hién sang ché. Cac phuong phép va cic hop chét nhu vy
s€ khong duoc coi la gidi han pham vi cua sang ché, ma chi dé minh hoa va dai

dién cho sang ché.

CHAT TRUNG GIAN Al: PERFLOROPHENYL 1-(4-BROMO-5-
FLORO-2-METOXYPHENYL)-2-0XO-1,2-DIHYDRO QUINOLIN-6-
SULFONAT RAXEMIC
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AJ/O\/

@]
5 B Br
r Pd(OA NaHC
Iy, HyOs, (OAc)z, NaHCO3 .
DMF, 70 °C
Buwdc-1 I |
ye- O NH

NH, NH, Buoc-2 N~ 2

BUOC-1: 4-BROMO-2-IODOANILIN

Thém iot (368 g, 1,45 mol, 1,0 duong luong, Qualigens) vao dung dich
chura 4-bromo-anilin (500 g, 2,90 mol, 2,0 duong lugng, Saibain Chem) trong
xyclohexan (2,5 L) va gia nhiét hon hop phan tng ¢ 50°C. Sau 30 phat, hon hop
phan mg tré nén déng nhat. Thém dung dich hydro peroxit 30% trong nudc
(250 mL, Spectrochem) vao hon hop phdn tmg. Gia nhiét phan tng trong 4 gio ¢
50°C. Lam ngudi phan tmg dén nhiét do trong phong, pha lodng véi etyl axetat
(5,0 L) va rira bang dung dich natri-sulphit (2,5 Kg trong 4,0 L) trong nugc. Rira
16p hitu co bang nude (3,0 L) va nude mudi (3,0 L) lam kho trén magie sulfat,
loc va c6 dudi ap sudt giam thu dugc vat liéu tho, vat liéu nay duoc tinh ché
bang sac ky cot (silica gel; ¢& rdy 60-120, rira giai etyl axetat 0-20% va cac
hexan) thu duoc 4-bromo-2-iodoanilin (650 g, 75,0 %), & dang chét rin mau
traing nho. Hé dung mdi TLC: cac hexan 100 %. R¢ ctia san phém: 0,6. MS (ESI,
ion duwong) m/z: 297,0 (M+1). '"H NMR (400 MHz, CDCls) 6 7,72 (d, J = 2,5
Hz, 1H), 7,23 (dd, J = 8,4, 2,1 Hz, 1H), 6,62 (d, J= 8,3 Hz, 1H), 4,09 (s, 2H).

BUOC-2: ETYL (E)-3-(2-AMINO-5-BROMOPHENYL)ACRYLAT

Thém etyl acrylat (277 g, 2,76 mol, 1,1 duong lugng, Avra) va natri
bicacbonat (680 g, 6,29 mol, 2,5 duong luong) vao dung dich chtra 4-bromo-2-
iodoanilin (750 g, 2,51 mol, 1,0 duong luong) trong DMF (5,0 L). Suc khi nito
vao hon hop phan tmg trong 20 phut tihat n hop phd paladi axetat (28,8 g,
128,27 mmol, 0,05 duong lugng, Hindustan Platinum) vao. Gia nhiét hon hop
phan tng & 70°C trong 3 gid. Loc hdn hgp phan tng qua dém CELITE® va rua
dém CELITE® bang etyl axetat (2 x 500 mL). C6 dich loc dudi ap sudt giam

thu dwoc phan cin tho, can nay duoc tinh ché bang sic ky cot (silica gel; ¢ ray
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60-120, rira giai etyl axetat 0-20% trongcac hexan) thu dugc (E)-etyl 3-(2-
amino-5-bromophenyl)acrylat (620 g, 77,0 %), ¢ dang chét ran mau vang. Hé
dung moi TLC: etyl axetat 20% trong cac hexan. Rr ctua san pham: 0,4. MS (ESI,
ion duong) m/z; 270,2 (M+1). '"H NMR (400 MHz, DMSO) & 7,75 (d, J = 16,1
Hz, 1H), 7,57 (d, J = 2,0 Hz, 1H), 7,16 (dd, /= 9,1, 2,4 Hz, 1H), 6,66 (d, J = 8,6
Hz, 1H), 6,43 (d, J = 8,6 Hz, 1H), 5,81 (s, 2H), 4,20 (q, /= 7,2 Hz, 2H), 1,27 (t,

J=17.2 Hz, 3H).
~0 ¢
S

Br XantPhos, Pdy(dba)s
DIPEA, Dioxan, 80 °C

Buwoc-3

\/O NH, |
\/O
@]

@)

NH,

BUGC-3:  ETYL  (E)-3-(2-AMINO-5-(BENZYLTHIO)PHENYL)
ACRYLAT (SO DO TREN DAY CAN BUOC VE LAI)

Thém DIPEA (1,26 L, 8,88 mol, 3,9 duong luong, GLR) vao dung dich
chua (E)-etyl 3-(2-amino-5-bromophenyl)acrylat (620 g, 2,29 mol, 1,0 duong
luong) trong 1,4-dioxan (4,0 L) va suc khi nito trong 20 phut. Thém XantPhos
(92,9 g, 106 mmol, 0,05 duong luong, GLR), va
tris(dibenzylidenaxeton)dipaladi (84 g, 91,0 mmol, 0,04 duong luong,
Hindustan Platinum) vao hon hop phan tng. Suc khi nito vao hdn hgp nay va
gia nhiét dén 80°C trong 30 phat. Lam ngudi phan tmg dén nhiét d6 trong phong
va thém benzyl mercaptan (455,5 g, 3,67 mol, 1,6 duong luong, Alfa Aesar) vao
va gia nhiét phan ung ¢ 80°C trong 4 gio nita. Lam ngudi phan tmg dén nhiét
d6 trong phong va pha lodng véi etyl axetat (4,0 L). Loc hon hop ndy qua dém
CELITE® va rira dém CELITE® bang etyl axetat (2 x 1,0 L). Co dich loc dudi
ap sudt giam thu duoc vat lidu tho, vat liéu nay duoc tinh ché bang phwong
phap sic ky (silica gel; c& rdy 60-120, rira giai etyl axetat 0-40% va ete dau mo)
thu duoc (E)-etyl 3-(2-amino-5-(benzylthio)phenylacrylat (520 g, 72,0%), ¢
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dang chét rin mau vang. Hé dung moi TLC: etyl axetat 30 % trong cac hexan. Ry
cua san phém: 0,4. MS (ESI, ion duong) m/z; 314,1 (M+1). '"H NMR (400 MHz,
DMSO0) 6 7,79 (d, J = 16,1 Hz, 1H), 7,37 (d, J = 2,0 Hz, 1H), 7,25 - 7,17 (m,
5H) 7,10 (dd, J = 8,4, 2,1 Hz, 1H), 6,61 (d, J = 8,3 Hz, 1H), 6,32 (d, /= 15,2
Hz, 1H), 5,75 (s, 2H), 4,20 (q, J = 7,2 Hz, 2H), 4,01 (s, 2H), 1,27 (t, /= 7,2 Hz,

3H).
5 Br
o UL T
S F DCM o~ s
Budc-4 |
‘ ~ .
XantPhos, Pdy(dba)s |
~_O NH, Cs,CO4, Toluen, 110 °C ~O~ BN
O © Br

Buéc-5
BUOC-4: 1-BROMO-2—FLORO-4-IODC-5-METOXYBENZEN ]

Thém bac triflorometan sulfonat (686,0 g, 2,68 mol, 1,1 duong lugng,
Angene)vao dung dich chtra 2-bromo-1-floro-4-metoxybenzen (500,0 g, 2,44
mol, 1,0 duong lugng) trong DCM (5,0 L) va khudy hon hop phan tmg trong 20
phut. Thém iot (678,0 g, 2,68 mol, 1,1 duong luong) vao phan Umg va khuay hdn
hop nay & nhiét d6 trong phong trong 16 gio. Pha lodng hon hop nay v6i DCM
(3,0 L) va loc qua CELITE®. Rura dém CELITE bang DCM (2 x 1,0 L) va rira
dich loc bang dung dich natri thiosulfat 20% (3,0 L) trong nuéc va dung dich
natri bicacbonat trong nudc bao hoa (3,0 L). Lam kho 16p httu co trén natri
sulfat, loc va cd6 dudt ap suét giam thu dugc vat liéu tho, vat liéu nay duoc tinh
ché bing phuong phap sac ky (silica gel; cd ray 60-120, rira giai etyl axetat 0-
5% va ete dau md) thu dugc 1-bromo-2-floro-4-iodo-5-metoxybenzen (720 g,
87 %), & dang chét ran mau trang nho. Hé dung moi TLC: céc hexan 100 %. Ry
cua san phém: 0,6. MS (ESI, ion duong) m/z: 331,0 (M+1). '"H NMR (400 MHz,
CDCl) 6 7,55 (d, J= 7,2 Hz, 1H), 6,95 (d, /= 5,6 Hz, 1H), 3,89 (s, 3H).

BUGC-5: ETYL (E)-3-(5-(BENZYLTHIO)-2-((4-BROMO-5-FLORO-2-
METOXYPHENYL)AMINO)PHENYL) ACRYLAT
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Thém Cs>CO;5 (468 g, 1436,3 mmol, 1,5 duong lugng, Spectrochem) vao
dung dich chira (E)-etyl 3-(2-amino-5-(benzylthio)phenyl)acrylat (300 g, 958,1
mmol, 1,0 duong lugng) va 1-bromo-2-floro-4-iodo-5-metoxybenzen (348.0 g,
1051,6 mmol, 1,1 duong lugng) trong toluen (2,5 L) va suc khi nito vao hon
hop nay trong 20 phut. Thém Pd(dba)s (35 g, 38,2 mmol, 0,04 duong luong,
Hindustan Platinum) va XantPhos (44,6 g, 76,4 mmol, 0,08 duong luong, GLR)
vao hdn hop phan ng va gia nhiét hon hop phan tng & 110°C trong 5 gio. bé
hdn hop phan ung ndy ngudi dén nhiét do trong phong, pha lodng véi
diclorometan (2,0 L) va loc qua CELITE®. C6 dich loc dudi ap sudt giam thu
duoc vat ligu tho, vat li¢u nay dugc tinh ché bﬁng cach khuéy voi etyl axetat 5%
trong cac hexan (3,0 L) trong 30 phtt va loc thu dugc (E)-etyl 3-(5-(benzylthio)-
2-((4-bromo-5-floro-2-metoxyphenyl)amino)phenyl)acrylat (350 g, 71 %) ¢
dang chat ran mau vang. Hé dung mdi TLC: etyl axetat 30% trong céc hexan. Ry
ctia san pham: 0,5. MS (ESI, ion dwong) m/z; 516,2 (M+1). '"H NMR (400
MHz, DMSO) 6 7,73 — 7,61 (m, 3H), 7,34 — 7,15 (m, 6H), 7,02 (d, /= 11,4 Hz,
1H), 6,60 (d, J = 21,2 Hz, 1H), 6,33 (d, J = 14,1 Hz, 1H), 4,26 (s, 2H), 4,16 —
4,09 (m, 2H), 3,81 (s, 3H), 1,22 (t, J/ = 7,2 Hz, 3H). Luu y: Proton NH khong

duoc quan sat thay.

iﬁo O F F

n-BuzP, MeOH AcOH, H,O/CH,CN
Y(@ Budc-6 g‘?)
g i NEts
Buéc7 &8
BUGC-6: 6-(BENZYLTHIO)-1-(4-BROMO-5-FLORO-2-METOXYPHENYL)

QUINOLIN-2(1H)-ON

Thém tri(n-butyl)phosphin (dung dich 50% trong etyl axetat, 48,9 mL,
96,8 mmol, 0,2 duong luong, Spectrochem) vao dung dich chtra (E)-etyl 3-(5-
(benzylthio)-2-((4-bromo-5-floro-2-metoxyphenyl)amino)phenyl)acrylat (250,0
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g, 484,0 mmol, 1,0 duong luong) trong metanol (2,5 L) va gia nhiét hon hop
phan tng & 70°C trong 5 gid. Pé ngudi hdn hop phan tng dén nhiét d6 trong
phong, c6 dudi 4p sudt giam thu dwoc vat lidu thd, vat lidu nay duoc tinh ché
bang cach khudy véi etyl axetat 5% trong céc hexan (1,0 mL) va loc thu duoc 6-
(benzylthio)-1-(4-bromo-5-floro-2-metoxyphenyl)quinolin-2(1H)-on (201,0 g,
88%) o dang chat rin mau trang nho. Hé dung moi TLC: etyl axetat 30% trong
cac hexan. Ry cua san pham: 0,3. MS (ESI, ion duong) m/z; 470,0 (M+1). 'H
NMR (400 MHz, DMSO) 6 7,92 (d, J = 9,1 Hz, 1H), 7,79 (d, J = 1,7 Hz, 1H),
7,65 (d, J=6,1 Hz, 1H), 7,57 (d, /= 8,8 Hz, 1H), 7,40 — 7,22 (m, 6H), 6,68 (d, J
=9,6 Hz, 1H), 6,56 (d, /= 8,8 Hz, 1H), 4,24 (s, 2H), 3,69 (s, 3H).

BUOC 7 & 8: PERFLOROPHENYL 1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-2-OXO-1,2-DIHYDRO QUINOLIN-6-SULFONAT

Thém axit axetic (200 mL) va nudc (130 mL) vao dung dich chtra 6-
(benzylthio)-1-(4-bromo-5-floro-2-metoxyphenyl)quinolin-2(1H)-on (250,0 g,
531,5 mmol, 1,0 duong lwong) trong axetonitril (2,5 L). Lam ngudi hén hop
phan tng dén 0°C va thém ting phan nho 1,3-dicloro-5,5-dimetylimidazolidin-
2,4-dion (188,5 g, 956,7 mmol, 1,8 duong lugng, Aldrich) vao trong 20 phit
trong khi van giit nhiét do bén trong dudi 5°C. Khuay thé huyén phu thu duoc ¢
0-5°C trong mo1 truong khi nito trong 45 phut. Sau dé thém dung dich chua
pentaflorophenol (127,2 g, 690,95 mmol, 1,3 duong luwong, Apollo) trong
axetonitril (200 mL) vao trong 5 phut tiép theo 1a thém NEt; (307,7 mL, 2,12
mol, 4,0 duong lwong) trong 20 phit trong khi van gift nhiét do bén trong dudi
5°C. Tiép tuc khudy thé hon hop nay ¢ 0-5°C trong 30 phut. Thém nudce (4,0 L)
vao va chiét bang etyl axetat (2 x 2,0 L). Rura 1ép hiru co bang nuée mudi (1,0
L), lam khd trén natri sulfat, loc va c6 dudi ap suat giam thu duoc san phém
thd, san phdm nay duogc tinh ché bang cach khudy vai rugu isopropyl: cac hexan
(1:1, 1,0 L) va loc thu dugc perflorophenyl 1-(4-bromo-5-floro-2-
metoxyphenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat raxemic (190 g, 60%) &

dang chét rdn mau tring. Hé dung moi TLC: etyl axetat 30% trong ete dau mo,
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Ry cua san phém: 0,4. MS (ESI, ion duong) m/z; 594,2 (M+1). "H-NMR (400
MHz, DMSO) 6 8,60 (d, J = 2,0 Hz, 1H), 8,26 (d, /= 9,8 Hz, 1H), 7,95 (dd, J =
2,2,9,1 Hz, 1H), 7,70 (t, J= 8,6 Hz, 2H), 6,95 - 6,88 (m, 2H), 3,72 (s, 3H).
CHAT TRUNG GIAN BI: (P)-1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-N-(ISOXAZOL-3-YL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

F F F
F F F F F F
F F F F F F
e , Q.0 A0
0=S Phan tach déi quang 0=S 0=S

BUOC 1

BUGC 1: (P)-PERFLOROPHENYL  1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-2-OXO-1,2-DIHYDROQUINOLIN-6-SULFONAT

Tach  perflorophenyl  1-(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonat raxemic (Xem Chét trung gian Al trén day, 76,90 g)
bang Cot Chiralcel OJ (MeOH 40% /CO2 60%) thu duoc (P)-perflorophenyl 1-
(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat va
(M)-perflorophenyl 1-(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonat ¢ dang chét ran dang bong mau vang nhot. Dir liéu

cho pic 1: m/z (ESI) 594,0 (M+H)". DU liéu cho pic 2: m/z (ESI) 594,0 (M+H)".
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BUOC  2: (P)-1-(4-BROMO-5-FLORO-2-METOXYPHENYL)-N-
(ISOXAZOL-3-YL)-2-0XO-1,2-DIHY DROQUINOLIN-6-SULFONAMIT

Lam ngudi dung dich THF (200 mL) chua (P)-perflorophenyl 1-(4-
bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat (6,00 g,
10,10 mmol) va 3-aminoisoxazol (0,821 ml, 11,11 mmol) trong binh cdu day
tron dung tich 250-mL dén 0 °C, va thém tiung giot dung dich lithi
bis(trimetylsilyl)amit, 1,0 M trong THF (21,20 ml, 21,20 mmol) vao. Sau khi
khudy dung dich mau vang nay ¢ 0°C trong 15 phut, dap tat phan ung & 0°C
bang cach b6 sung HC1 1 N va chiét ba lan bang EtOAc. Gop cac dich chiét hiru
co lai, lam kho trén MgSOs, loc, va ¢6 thanh cdn mau nau vang nau nhat. Thém
Et:O vao, va nghién thanh bot huyén phu dac va tdc dong am thanh vao. Loc
thu duoc chat rin mau tring nho, rira chat ran nay hai lan bang Et,O va lam kho
trong chan khong thu dugc 3,88 g san pham 1a chat rin mau trang nho. C6 dich
loc trong chan khong thu duogc va tinh ché béng sic ky cot (12 g silica gel,
gradient EtOAc 35% dén 100% /hept) thu duge 1,36 g sdn pham b6 sung ¢ dang
chét ran dang bong mau vang nhot. Thu duoc tong luong 5,24 g (P)-1-(4-bromo-
5-floro-2-metoxyphenyl)-N-(isoxazol-3-yl)-2-oxo-1,2-dihydroquinolin-6-
sulfonamit. m/z (EST) 494,1 (M+H)".

CHAT TRUNG GIAN CI: (P)-1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-N-(ISOXAZOL-3-YL)-N-(4-METOXYBENZYL)-2-
0XO0O-1,2-DIHYDROQUINOLIN-6-SULFONAMIT
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Nap (P)-perflorophenyl 1-(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonat (Xem Bude 1 cua Chéat trung gian B1 trén day, 11,34
g, 19,08 mmol), va N-(4-metoxybenzyl)isoxazol-3-amin (4,09 g, 20,04 mmol)
vao binh cau day tron dung tich 250-mL, sau d6 suc khi nito vao. Bo sung
tetrahydrofuran (191 mL) vao, va lam ngudi dung dich mau nau thu duogc dén
0°C. Thém tung giot dung dich lithi bis(trimetylsilyl)amit trong THF (1,0 M,
21,0 mL, 21,0 mmol) qua bom tiém vao hon hop phan tng dugc khudy trong 10
phut. Sau 15 phut, b6 sung HCI 1,0 N (100 mL) vao va dé dung dich phan g
thu dugc 4m 1én dén nhiét do trong phong. Pha lodng hdn hop nay véi va EtOAc
(100 mL) va tach céc 16p nay ra, va chiét tiép 16p nudc bang EtOAc (2 x 100
mL). Sau do6 rua cac 16p htru co da duoc gop lai bang nudc mudi (100 mL), lam
kho trén natri sulfat khan, loc, va ¢o dudi 4p sudt giam. Sau d6 tinh ché phan can
bang sic ky cot nhanh (cot Biotage 100-g, dung dich rira giai: gradient, EtOAc 0
dén 100% trong heptan véi CH2Cl 10 % lam chat phu gia ) thu dugc (P)-1-(4-
bromo-5-floro-2-metoxyphenyl)-N-(isoxazol-3-yl)-N-(4-metoxybenzyl)-2-o0xo-
1,2-dihydroquinolin-6-sulfonamit (9,54 g, 15,53 mmol, hiéu suat 81%) ¢ dang
chét ran v6 dinh hinh mau tring. '"H NMR (400MHz, DMSO-ds) & = 8,82 (d,
J=2,0 Hz, 1H), 8,38 (d, J=2,3 Hz, 1H), 8,17 (d, J=9,4 Hz, 1H), 7,76 (t, J=5,1 Hz,
1H), 7,68 (d, J=6,1 Hz, 1H), 7,63 (d, J=8,5 Hz, 1H), 7,26 (d, J=7,9 Hz, 2H),
6,91 - 6,78 (m, 4H), 6,74 (d, J=2,0 Hz, 1H), 4,92 (s, 2H), 3,73 - 3,69 (m, 6H),
3,32 (s, 1H). m/z (ESI) 615,1 (M+H)™.
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CHAT TRUNG GIAN DI: (P)- 1-(4-BROMO-5-CLORO-2-
METOXYPHENYL)-N-(ISOXAZOL-3-YL)-2-0XO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

> s

S
Br Xantphos, Pd,(dba)s

, ¢ Cs,CO;, Toluen

EtO NH, i

O |
BUGC 1: ETYL (E)-3-(5-(BENZYLTHIO)-2-((4-BROMO-5-CLORO-2-

METOXYPHENYL)AMINO)PHENYL) ACRYLAT

Thém xesi cacbonat (357,5 g, 1100 mmol, 2,0 duong lugng)vao dung dich
chtra etyl (E)-3-(2-amino-5-(benzylthio)phenyl)acrylat (175 g, 555,0 mmol, 1,0
duong luong) va 1-bromo-2-cloro-4-iodo-5-metoxybenzen (231,3 g, 666,2
mmol, 1,1 duong lugng) trong toluen (1,5 L) va suc khi nito vao hon hop nay
trong 20 phut. Thém Pd2(dba)3 (12,5 g, 13,0 mmol, 0,025 duong lugng,) va
xantphos (15,8 g, 27,2 mmol, 0,05 duong lwong) vao hdn hop phan tng va gia
nhiét hdn hop phan tng ¢ 110°C trong 5 gio. Dé hdn hop phan tmg ngudi dén
nhiét do trong phong, pha loang vai diclorometan (1,0 L) va loc qua xelit. Co
dich loc dudi ap suat giam thu dugc vat liéu tho, vat lieu nay dugc tinh ché
bang cach khudy vdi etyl axetat 5% trong hexan (1,5 L) trong 30 phut va loc thu
duge etyl (E)-3-(5-(benzylthio)-2-((4-bromo-5-cloro-2-metoxyphenyl)amino)
phenyl)acrylat (290 g, 85 %) ¢ dang chat ran mau vang. m/z (ESI) 5322
(M+H)".
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BUGC 2 6-(BENZYLTHIO)-1-(4-BROMO-5-CLORO-2-METOXY
PHENYL)QUINOLIN-2(1H)-ON

Thém tri(n-butyl)phosphin (dung dich 50% trong etyl axetat, 56,2 mL,
1126 mmol, 0,2 duong lugng) vao dung dich chira etyl (E)-3-(5-(benzylthio)-2-
((4-bromo-5-cloro-2-metoxyphenyl)amino)phenyl)acrylat  (300,0 g, 5630,0
mmol, 1,0 dwong lugng) trong metanol (3,0 L) va gia nhiét hon hop phan tng &
70 °C trong 5 gio. Pé hdn hop phan ung nguoi dén nhiét do trong phong, cd
dudi ap suét giam thu duoc vat liéu tho, vat li¢u nay dugc tinh ché béng cach
khuéy voi etyl axetat 5% trong hexan (1,0 mL) va loc thu duge 6-(benzylthio)-1-
(4-bromo-5-cloro-2-metoxyphenyl)quinolin-2(1H)-on (210,0 g, 76,6 %) ¢ dang
chit rin mau tring nho. m/z (ESI) 486,0 (M+H)".

BUOGC 3 PERFLOROPHENYL  1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-2-OXO-1,2-DIHYDRO QUINOLIN-6-SULFONAT

Thém axit axetic (1,0 L) va nudc (700 mL) vao dung dich chta 6-
(benzylthio)-1-(4-bromo-5-cloro-2-metoxyphenyl)quinolin-2(1H)-on (400,0 g,
824,9 mmol, 1,0 duong luong) trong axetonitril (2,5 L) va THF (2,5 L). Lam
ngudi hoén hop phan mg dén 0°C va thém ting phan nho 1,3-dicloro-5,5-
dimetylimidazolidin-2,4-dion (292 g, 1484,8 mmol, 1,8 duong luong) trong 30
phut trong khi van gift nhiét do bén trong dudi 5°C. Khudy thé huyén phu thu
duoc ¢ 0°C trong moi truong khi nito trong 45 phut. Sau do thém dung dich
chita pentaflorophenol (197,4 g, 10723 mmol, 1,3 duong lugng) trong
axetonitril (500 mL) vao trong 5 phut tiép theo 1a thém trietylamin (477 mL,
3299 mmol, 4,0 duong luong) trong 30 phut trong khi van gilt nhiét do bén
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trong dudi 5°C. Tiép tuc khudy thé hdn hop nay & 0°C trong 50 phut. Thém
nude (4,0 L) vao va chiét bang etyl axetat (3 x 2,0 L). Rua 16p hitu co bang
nudc mudi (2,0 L), lam kho trén natri sulfat, loc va cd dudi ap Sut giam thu
duoc san pham thd, san pham nay duogc tinh ché bang cach khudy véi ruou
isopropyl:hexan (1:1, 2,0 L) va loc thu dugc perflorophenyl 1-(4-bromo-5-floro-
2-metoxyphenyl)-2-oxo-1,2-dihydro quinolin-6-sulfonat (360 g, 72%) ¢ dang
chat ran mau tréng. m/z (ESI) 610,6 (M+H)".

i I F i F
F F F F o y
N~ O\\ N N
F F F s 05"

Phan tach déi >han tach dbi quang LHMDS
THF, 0°C ‘
BUOC 4 N \P[/ijm
BUGC 5 o
Ci) Br

BUOC 4: (P)- PERF LOROPHENYL 1-(4-BROMO-5-FLORO-2-
METOXYPHENYL)-2-OXO-1,2-DIHYDRO QUINOLIN-6-SULFONAT &
(M)- PERFLOROPHENYL 1-(4-BROMO-5-FLORO-2-METOXYPHENYL)-
2-0XO0-1,2-DIHYDRO QUINOLIN-6-SULFONAT

Tinh ché 1-(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-dihydro
quinolin-6-sulfonat (156 g, 255 mmol) bang sic ky SFC dé tach cic chat dong
phan d6i quang ((S,S) Whelk-0O, isopropanol 45%) thu duogc (P)- perflorophenyl
1-(4-bromo-5-cloro-2-metoxyphenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat
(72,66 g, hicu sudt 93%) va (M)- perflorophenyl 1-(4-bromo-5-cloro-2-
metoxyphenyl)-2-oxo0-1,2-dihydroquinolin-6-sulfonat (76,13 g, hiéu sut 98%) o
dang cac chét rin mau trang. m/z (ESI) 610,6 (M+H)".

BUOC  5: (P)-1-(4-BROMO-5-CLORO-2-METOXYPHENYL)-N-
(ISOXAZOL-3-YL)-2-OX0O-1,2-DIHYDROQUINOLIN-6-SULFONAMIT

Thém (P)-perflorophenyl 1-(4-bromo-5-cloro-2-metoxyphenyl)-2-oxo-
1,2-dihydroquinolin-6-sulfonat (2,56 g, 4,19 mmol) vao binh cdu day tron dung
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tich 100 mL. Dat binh cau nay trong mdi trudng khi nito, sau d6 thém THF
(41,9 ml) va isoxazol-3-amin (0,423 g, 5,03 mmol) vao. Lam ngudi hdn hop nay
dén 0°C trong 10 phut, sau d6 thém tung giot LHMDS 1,0 M trong THF (8,80
ml, 8,80 mmol) vao trong 5 phut. Khudy hon hop phdn tng trong hai gi¢. Trong
khi van con lanh, thém HCI 1N (50 mL) va EtOAc (50 mL) vao. Tach cac 16p,
va rira lai 16p hiru co bang HCI IN. Gop céc 16p nude lai va chiét bang EtOAc
(2x50 mL). Lam kho tat ca cac 16p hitu co da dugc gop lai bang natri sulfat, loc
va ¢6. Tinh ché vat liéu nay bang phuong phap sac ky trén silica gel (EtOAc 40-
100% /heptan) thu duge (P)-1-(4-bromo-5-cloro-2-metoxyphenyl)-N-(isoxazol-
3-yl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit (2,03 g, 3,97 mmol, hi¢u sudt 95
%) & dang chéat rdn mau tring nho. 'H NMR (400 MHz, DMSO-ds) & = 11,66
(br.s., 1 H), 8,69 (d, J/=1,47 Hz, 1 H), 8,35 (d, /=2,15 Hz, 1 H), 8,22 (d, J=9,59
Hz, 1 H), 7,83 (dd, J=8,95, 2,20 Hz, 1 H), 7,77 (s, 1 H) 7,70 - 7,74 (m, 1 H),
6,85 (d, /=8,90 Hz, 1 H), 6,79 (d, /=9,59 Hz, 1 H), 6,42 (d, J/=1,76 Hz, 1 H),
3,72 (s, 3 H). m/z (ESI) 511,0 (M+H)™.

CHAT TRUNG GIAN El: (M)- 1-(4-BROMO-5-CLORO-2-
METOXYPHENYL)-N-ISOXAZOL-3-YL)-2-0XO-1,2-
DIHY DROQUINOLIN-6-SULFONAMIT

Hop chat néu & d& muc duoc didu ché theo phuong phép diéu ché Chat
trung gian D1, ngoai trir viéc (M)-perflorophenyl 1-(4-bromo-5-cloro-2-
metoxyphenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat duoc st dung thay cho
(P)-perflorophenyl 1-(4-bromo-5-cloro-2-metoxyphenyl)-2-oxo-1,2-dihydro
quinolin-6-sulfonat thu dugc (M)-1-(4-bromo-5-cloro-2-metoxyphenyl)-N-

(isoxazol-3-yl)-2-oxo0-1,2-dihydroquinolin-6-sulfonamit ¢ dang chat rdn mau
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trang nho. 'H NMR (400 MHz, DMSO-ds) & = 11,66 (br. s., 1 H), 8,69 (d,
J=1,47 Hz, 1 H), 8,35 (d, J=2,15 Hz, 1 H), 8,22 (d, /=9,59 Hz, 1 H), 7,83 (dd,
J=8,95,2.20 Hz, 1 H), 7,77 (s, 1 H) 7,70 - 7,74 (m, 1 H), 6,85 (d, J/=8,90 Hz, |
H), 6,79 (d, J=9,59 Hz, 1 H), 6,42 (d, J/=1,76 Hz, 1 H), 3,72 (s, 3 H). m/z (ESI)
511,0 (M+H)™.
Vi du thuc hién sang ché

Vi DU 1: (P)-1-(5-FLORO-2-METOXY-4-(3,3,3-TRIFLOROPROPYL)
PHENYL)-N-(ISOXAZOL-3-YL)-2-0X0O-1,2-DIHYDROQUINOLIN-6-
SULFONAMIT

H H
OS\S/N /N‘ O(_)\\S/N /N\
\L/O |- ~CFs - LO

Zn*, Pd(OAGC),, CPhos

NP F THF, 50 °C | NP F
f X L.
0 Br © O CF

Nap ké&m hoat tinh (Rieke K&m) (4,38 ml, 3,35 mmol) vao lo nho va lam

lanh dén 0°C. Thém tur tur timg giot 1,1,1-trifloro-3-iodopropan (0,268 ml, 2,233
mmol) va lam 4m phan tng dén nhiét d§ trong phong va khudy trong mot gio.
Thém Paladi(Il) axetat (2,73 mg, 0,012 mmol), 2'-(dixyclohexylphosphino)-
N2,N2,N6,N6-tetrametyl-[ 1,1'-biphenyl]-2,6-diamin (CPhos) (10,60 mg, 0,024
mmol), va 1-(4-bromo-5-floro-2-metoxyphenyl)-N-(isoxazol-3-yl)-2-oxo-1,2-
dihydroquinolin-6-sulfonamit (Xem Chat trung gian B1 & trén, 0,100 g, 0,202
mmol) vao va khudy hon hop phan Gmg trong hai gi & 50°C. Pha lodng hon hop
phan ung nay voi etyl axetat va rua hai lan bang dung dich HCI IN. Rua 16p
htru co b?mg nudc mudi, lam kho béng natri sulfat, loc, va ¢6. Tinh ché vat liéu
nay bang sic ky cot (RediSep Gold 40g, ria giai gradient EtOAc 0-
100%:Heptan)  thu  duoc  (P)-1-(5-floro-2-metoxy-4-(3,3,3-trifloropropyl)
phenyl)-N-(isoxazol-3-yl)-2-oxo-1,2-dihydroquinolin-6-sulfonamit (0,067 g,
0,131 mmol, hi¢u suit 64,8 %) & dang chét rdn mau trang. 'H NMR (400 MHz,
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DMSO-ds) § = 2,64 - 2,78 (m, 2 H) 2.87 - 3,03 (m, 2 H) 3,66 (s, 3 H) 6,44 (d,
J=1.81 Hz, 1 H) 6,77 (dd, J=15,32, 9,30 Hz, 2 H) 7,30 - 7.41 (m, 2 H) 7,84 (dd,
1=8.97,2.23 Hz, 1 H) 8,21 (d, J=9,69 Hz, 1 H) 8,36 (d, J=2,18 Hz, 1 H) 8,73 (d,
J=1,76 Hz, 1 H) 11,65 (s, | H). m/z (ESI) 512,2 (M+H)",

Vi DU 2: (P)-1-(5-CLORO-2-METOXY-4-(3,3,3-TRIFLOROPROPYL)
PHENYL)-N-(ISOXAZOL-3-YL)-2-0X0O-1,2-DIHYDROQUINOLIN-6-
SULFONAMIT

H
oo‘é/mm CF o5 NN
= \ \ I/\/ 3 - LO
N-o =

Zn*, Pd(OAc),, CPhos

>

THF, 50 °C | NP Cl

‘ O OGN
o)
© 0 Br <|3 CF
|

Hop chat néu 6 dé muc duoc diéu ché theo phuong phap diéu ché hop
chat trong Vi du 1, ngoai trir viéc (P)- 1-(4-bromo-5-cloro-2-metoxyphenyl)-N-
(isoxazol-3-yl)-2-oxo0-1,2-dihydroquinolin-6-sulfonamit (xem trén day Chat
trung gian D1) duoc st dung thay cho Chét trung gian B1 thu duoc (P)-1-(5-
cloro-2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-N-(isoxazol-3-yl)-2-oxo-1,2-
dihydroquinolin-6-sulfonamit (0,025 g, 0,047 mmol, hi¢u suét 24,19 %) ¢ dang
chit rén mau tring. '"H NMR (400 MHz, DMSO-ds) & = 2,62 - 2,78 (m, 2 H)
2,97 - 3,09 (m, 2 H) 3,69 (s, 3 H) 6,44 (d, J=1,71 Hz, 1 H) 6,77 (dd, J=14,25,
9,33 Hz, 2 H) 7,43 (s, 1 H) 7,55 (s, 1 H) 7,84 (dd, /=8,97, 2,12 Hz, 1 H) 8,21 (d,
J=9.69 Hz, 1 H) 8,36 (d, /=2,02 Hz, 1 H) 8,73 (d, /=1,71 Hz, 1 H) 11,66 (s, 1
H). m/z (ESI) 528,0 (M+H)".

vi DU 3: (P)-1-(5-FLORO-2-METOXY-4-(3,3,3-TRIFLOROPROPYL)
PHENYL)-2-OXO-N-(PYRIDAZIN-3-YL)-1,2-DIHY DROQUINOLIN-6-
SULFONAMIT
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BUGC 1: (P)-PERFLOROPHENYL 1-(5-FLORO-2-METOXY-4-(3,3,3-
TRIFLOROPROPYL)PHENYL)-2-0XO-1,2-DIHY DROQUINOLIN-6-
SULFONAT

Nap kém hoat tinh (Rieke kém) (6,61 ml, 5,05 mmol) vao 1o nho va lam
lanh dén 0°C. Thém tir tu tung giot 3-bromo-1,1,1-trifloropropan (0,358 ml,
3,37 mmol). Lam 4m phan ung dén nhiét d6 trong phong va khudy trong mot
gio. Thém (P)-perflorophenyl 1-(4-bromo-5-floro-2-metoxyphenyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonat (Xem Budc 1 cua Chét trung gian Chét trung gian
B1 trén day, 0,500 g, 0,841 mmol) va bis(tri-t-butylphosphin)paladi(0) (0,043 g,
0,084 mmol) vao va khudy hon hop phan tmg trong mot gio & 50°C. Loc hon
hop phan ting qua dém CELITE®, rira dém nay bang etyl axetat. Rira dich loc
bang nude. Chiét 16p nude bang etyl axetat, va rira cdc 16p hitu co da duoc gop
lai bang nudc mudi, lam khé bang natri sulfat, loc, va cd. Tinh ché vat liéu nay
bang sic ky cot (RediSep Gold 40g, rira giai gradient EtOAc 0-50%:Heptan) thu
duoc (P)-perflorophenyl 1-(5-floro-2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-2-
0x0-1,2-dihydroquinolin-6-sulfonat (0,104, 0,170 mmol, hi¢u suat 20,22 %) &
dang chat rdn mau trang. m/z (ESI) 612,0 (M+H)".

BUOC 2: (P)-1-(5-FLORO-2-METOXY-4-(3,3,3-TRIFLOROPROPYL)
PHENYL)Q-OXO-N—(PYRIDAZIN—S-YL)-1,2-DIHYDROQUINOLIN-6—
SULFONAMIT

Nap pyridazin-3-amin (10,11 mg, 0,106 mmol) va DMSO (0,204 ml) vao
binh cau day tron thu duge mot dung dich. Thém (P)-perflorophenyl 1-(5-floro-
2-metoxy-4-(3,3,3-trifloropropyl)phenyl)-2-oxo-1,2-dihydroquinolin-6-sulfonat
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(0,050 g, 0,082 mmol) va THF (0,613 ml) vao. Lam ngudi binh cdu nay trong bé
nuge da trong 5 phut, sau do thém tung giot LHMDS (1M trong THF) (0,188
ml, 0,188 mmol) vao. Khudy hon hop phan tng trong 15 phit. Pha lodng hon
hop phan ung nay voi etyl axetat va rira hai lan bang dung dich HCI IN. Rura 16p
hﬁ’u co béng nudc muéi, lam kho béng natri sulfat, loc, va c6. Tinh ché vat liéu
nay bang sic ky cot (RediSep Gold 40g, rira giai gradient 10-75% [EtOAc/EtOH
ty 1€ 3:1]:Heptan) thu dugc (P)-1-(5-floro-2-metoxy-4-(3,3,3-trifloropropyl)
phenyl)-2-ox0-N-(pyridazin-3-yl)-1,2-dihydroquinolin-6-sulfonamit (0,036 g,
0,069 mmol, hiéu suit 84 %) ¢ dang chit rin mau trang. "H NMR (400 MHz,
DMSO-ds) 6 = 2,62 - 2,79 (m, 2 H) 2,89 - 3,04 (m, 2 H) 3,66 (s, 3 H) 6,67 (d,
J=8,86 Hz, 1 H) 6,76 (d, /9,59 Hz, 1 H) 7,30 - 7,40 (m, 2 H) 7,68 (dd, J=9.,43,
3,73 Hz, 1 H) 7,84 (d, J=7,98 Hz, 1 H) 7,93 (d, /=9,23 Hz, 1 H) 8,18 (d, /=9,64
Hz, 1 H) 8,25 - 8,38 (m, 2 H) 14,49 (br. s., | H). m/z (ESI) 523,0 (M+H)".

vi DU 4 (P)-1-(5-FLORO-2-METOXY-4-(3,3,3-TRIFLORO-2-
METYLPROPYL)PHENYL)-N-(ISOXAZOL-3-YL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

Zn, LiCl,
cat. CoH4Bry,
cat. TMS-CI,

cat. |
Br Chs 72 o BanArCF?’
THF, 50 °C

BUOC 1

BUGC 1: (3,3,3-TRIFLORO-2-METYLPROPYL)KEM(II) BROMUA
(0,033 M)

Nap lithi clorua (0,888 g, 20,94 mmol) vao binh ciu day tron dugc lam
kho trong ti say duoc trang bi thanh khudy tir va mang ngin cao su. Gia nhiét
binh bang may quat gié nong trong 10 phut trong mdi trudng c6 d6 chan khong
cao va nap lai bang nito sau khi lam nguoi dén nhiét d6 trong phong. Thém k&m
(1,369 g, 20,94 mmol) vao. Gia nhiét lai binh bang may quat gi6 néng trong 10
phut trong mdi trueong cé do chan khong cao va nap lai bang nito sau khi lam

ngudi dén nhiét do trong phong. THF (13,96 ml) va thém 1,2-dibromoetan
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(0,045 ml, 0,524 mmol) qua bom tiém va gia nhiét hon hop phan tmg & 60°C
cho dén khi xuat hién bong bong. Sau khi lam ngudi dén nhiét do trong phong,
TMS-CI (0,040 ml, 0,314 mmol) va thém dung dich iot (0,027 g, 0,105 mmol)
trong THF (0,2 mL) vao qua bom tiém. Gia nhiét hén hop phan tmg & 60°C
trong 20 phtt va sau d6 lam nguoi dén nhiét d6 trong phong. Thém 3-bromo-
1,1,1-trifloro-2-metylpropan (1,361 ml, 10,47 mmol) vao va khudy hén hop
phan Umg ¢ 50°C trong 48 gio. Dé yén hon hop phan Gmg & nhiét do trong
phong trong 1 gio va hit dung dich vao bom tiém va chuyén vao lo nho ¢o nap
ren duoc lam kho trong ti sy co vach ngan telflon. Nghién nho dung dich nay
bang cach thém tirng giot vao dung dich iot & 0°C (0,0067 g, 0,026 mmol) trong
lithi clorua, 0,5 M trong tetrahydrofuran khan (1,0 ml, 0,500 mmol) cho dén khi
mau cam bién mat. 0,8 mL dung dich duoc s dung, twong tmg voi nong do la

0,033 M.

o H o H
NN CF3 N NN
T e T SR

Zn*, Pd(OAc),, CPhos

NP F THF, 50 °C | np F
1 ,, T L
O o Br BUOC 2 @) o CF
BU@C 2: (P)-l-(5-FLORO-2-METOXY-4-(3,3,3-TRIFLORO—2-

METYLPROPYL)PHENYL)-N-(ISOXAZOL-3-YL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

Nap  paladi(ii) axetat (3,27 mg, 0,015 mmol), 2'-
(dixyclohexylphosphino)-N2,N2,N6,N6-tetrametyl-[1,1'-biphenyl]-2,6-diamin
(CPhos) (0,013 g, 0,029 mmol), va (P)-1-(4-bromo-5-floro-2-metoxyphenyl)-N-
(isoxazol-3-yl)-2-oxo-1,2-dihydroquinolin-6-sulfonamit (Xem Chét trung gian
Bl o trén, 0,120 g, 0,243 mmol) vao binh nho. Thém (3,3,3-trifloro-2-
metylpropyDk&m(II) BROMUA (0,033 M trong THF) (18,39 ml, 0,607 mmol)
vao va khudy hon hop phan tng trong mot gio & 50°C. Pha lodng hon hop phan

ung nay vdi etyl axetat va rua bang dung dich HCI IN trong nudge. Rira 16p hitu
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co béng nude mudi, lam kho béng natri sulfat, loc, va ¢6. Tinh ché vat liéu nay
bang sic ky cot (RediSep Gold 40g, rta giai gradient [EtOAc/EtOH ty 1€
3:1]:Heptan) 0-50% thu dugc (P)-1-(5-floro-2-metoxy-4-(3,3,3-trifloro-2-
metylpropyl)phenyl)-N-(isoxazol-3-yl)-2-oxo-1,2-dihydroquinolin-6-sulfonamit
(0,103 g, 0,196 mmol, hiéu suit 81 %) o dang cht rin mau vang nhat. 'H NMR
(400 MHz, DMSO-ds) 6 = 1,09 (dd, J=6,79, 2,54 Hz, 3 H) 2,69 - 2,77 (m, 1 H)
2,85 (br. s., 1 H) 3,08 (dd, J=12,96, 3,84 Hz, 1 H) 3,66 (s, 3 H) 6,44 (d, J=1,76
Hz, 1 H) 6,74 - 6,81 (m, 2 H) 7,29 - 7,41 (m, 2 H) 7,84 (dd, J=9,17, 2,23 Hz, |
H) 8,21 (d, J=9,64 Hz, 1 H) 8,36 (d, J/=2,18 Hz, 1 H) 8,72 (d, J/=1,76 Hz, 1 H)
11,65 (s, 1 H). m/z (ESI) 526,0 (M+H)".

Vi DU 5: (P)-1-(5-FLORO-2-METOXY-4-(4,4,4-TRIFLOROBUTYL)
PHENYL)-N-(ISOXAZOL-3-YL)-2-0XO-1,2-DIHYDROQUINOLIN-6-
SULFONAMIT

o H
@) H W _N N
\ N — - N
o=s" 3 LO

Zn*, Pd(OAc),, CPhos

P

|
NP F THF, 50 °C Nm
O :@[ O 0] CFs

Br |

Hop chit néu & dé muc duoc didu ché theo phuwong phap diéu ché Vidu 1,
ngoai trir viéc 1,1, 1-trifloro-4-iodobutan dugc str dung thay cho 1,1,1-trifloro-3-
iodopropan thu dugc (P)-1-(5-floro-2-metoxy-4-(4,4,4-triflorobutyl)phenyl)-N-
(isoxazol-3-yl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit (43,4 mg, 0,083 mmol,
hiéu suét 100 %) thu duua & dang chat ran mau nau vang. 'H NMR (400 MHz,
DMSO-ds) & = 11,65 (s, 1 H), 8,71 (d, J=1,66 Hz, 1 H), 835 (d, /=2,18 Hz, 1
H), 8,20 (d, /=9,64 Hz, 1 H), 7,83 (dd, J=9,02, 2,18 Hz, 1 H), 7,31 (d, /=9,74
Hz, 1 H), 7,25 (d, J=6,84 Hz, 1 H), 6,76 - 6,80 (m, 2 H), 6,43 (s, 1 H), 2,80 (t,
J=7,88 Hz, 2 H), 2,32 - 2,45 (m, 2 H), 1,84 - 1,92 (m, 2 H). m/z (ESI) 526,0
(M+H)T.
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CAC VI DU 6A AND 6B: (P)-1-(5-FLORO-2-METOXY-4-(2,2,2-
TRIFLOROETYL)PHENYL)-N-(ISOXAZOL-3-YL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT VA DANG RAXEMIC, TUONG
UNG.

O 0L
CI)/\/\
(0]
rB\O/\/\ o SN

N
0 W\ O=8 Z2N
o:“S/N\ﬂ 1 o S/N\EN/\O Lo
= == Pd,(dba)s, SPhos RuCls, NalOy
| K,CO4 —
L((N . DMSO, 100 °C N F MeCN’/HZO N F
BUOC 1 DE/ BUOC 2 o, H
o ?D[Br © o = | I
BUOC 1: 1-(5-FLORO-2-METOXY-4-VINYLPHENYL)-N-

(ISOXAZOL-3-YL)-N-(4-METOXYBENZYL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

Nap 1-(4-bromo-5-floro-2-metoxyphenyl)-N-(isoxazol-3-yl)-N-(4-metoxy
benzyl)-2-ox0-1,2-dihydroquinolin-6-sulfonamit (Xem Chét trung gian C1 &
trén, 0,750 g, 1,221 mmol), Pd2(dba)3 (0,112 g, 0,122 mmol),
dixyclohexyl(2',6'-dimetoxy-[1,1'-biphenyl]-2-yl)phosphin  (SPhos) (0,100 g,
0,244 mmol), va kali cacbonat (0,843 g, 6,10 mmol) vao lo nho. Thém DMSO
(6,10 ml) va dibutyl este cua axit vinylboronic (0,812 ml, 3,66 mmol) vao. Gia
nhiét phan Gng dén 100°C va khudy trong hai gio. Pha lodng hon hop phén tng
nay voi etyl axetat va rua bang nuge. Chiét 16p nudc bang etyl axetat, va lam
khé cac 16p hiru co da duoc gop lai b?mg natri sulfat, loc, va cd. Tinh ché vat
lieu nay biang sic ky cot (RediSep Gold 40g, rtra giai gradient EtOAc 0-
100%:Heptan) thu dugc 1-(5-floro-2-metoxy-4-vinylphenyl)-N-(isoxazol-3-yl)-
N-(4-metoxybenzyl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit (0,652 g, 1,161
mmol, hiéu suat 95 %) ¢ dang chit rin mau vang nhat. m/z (ESI) 562,0

(M+H)",
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BUGC 2: 1-(5-FLORO-4-FORMYL-2-METOXYPHENYL)-N-
(ISOXAZOL-3-YL)-N-(4-METOXYBENZYL)-2-0XO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

Hoa tan  1-(5-floro-2-metoxy-4-vinylphenyl)-N-(isoxazol-3-yl)-N-(4-
metoxybenzyl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit (0,652 g, 1,161 mmol)
trong axetonitril (9,95 ml) va nude (1,659 ml). Thém ruteni(III) clorua dihydrat
(dung dich 0,05 M trong nudc) (1,161 ml, 0,058 mmol), tiép theo 1a thém ting
phan nho natri periodat (0,129 ml, 2,322 mmol) bd sung vao. Khudy hén hop
phan ng trong mot gio' ¢ nhiét do trong phong. Dap tat phan (mg bang cach bo
sung dung dich natri thiosulfat trong nudc vao va chiét ba lan bang etyl axetat.
Rura cac 16p hiru co da dugce gop lai bang nudc mudi, lam khd béng natri sulfat,
loc, va cd. Tinh ché vat liéu nay bang sic ky cot (RediSep Gold 40g, rira giai
gradient EtOAc  0-100%:Heptan) thu  duoc  1-(5-floro-4-formyl-2-
metoxyphenyl)-N-(isoxazol-3-yl)-N-(4-metoxybenzyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonamit (0,251 g, 0,445 mmol, hiéu suat 38,4 %) ¢ dang
chét rn thé dau mau tring. m/z (ESI) 564,0 (M+H)".

0

= | ~ NG o (©/
NS \

o
O:\\S’N /N\O (_)\\ _N N
L 0=% Eo PhOCSCI, DMAP,
TMSCF;, TBAF == ray phan t&r 4 A I

| THF Toluen, 60°C N F
o o
0 I 0 0 OHCF3 I @
BUOC 3: 1-(5-FLORO-2-METOXY-4-(2,2,2-TRIFLORO-1-
HYDROXYETYL)PHENYL)-N-(ISOXAZOL-3-YL)-N-(4-
METOXYBENZYL)-2-OX0-1,2-DIHY DROQUINOLIN-6-SULFONAMIT

Nap 1-(5-floro-4-formyl-2-metoxyphenyl)-N-(isoxazol-3-yl)-N-(4-
metoxybenzyl)-2-0xo-1,2-dihydroquinolin-6-sulfonamit (0,100 g, 0,177 mmol)
va THF (0,887 ml) vao binh cau day tron. Thém lan  luot
(triflorometyl)trimetylsilan (0,045 ml, 0,302 mmol) va TBAF (1,0 M trong
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THF) (0,018 ml, 0,018 mmol) vao va khudy hon hop phan tng trong ba gio ¢
nhiét d6 trong phong. Thém HCI IN (1,242 ml, 1,242 mmol) vao va khudy hon
hop phan g trong mot gid. Pha lodng hon hop phan ing nay véi etyl axetat va
rira bang nudc. Chiét 16p nude bang etyl axetat, va rira cac 16p hitu co di duoc
gop lai béng nuée mudi, 1lam kho béng natri sulfat, loc, va c6. Tinh ché vat liéu
nay bang sic ky cot (cot Biotage SNAP 25g, rira giai gradient EtOAc 0-
75%:Heptan) thu dugc 1-(5-floro-2-metoxy-4-(2,2,2-trifloro-1-hydroxyetyl)
phenyl)-N-(isoxazol-3—yl)-N-(4-metoxybenzyl)-2-0x0- 1,2-dihydroquinolin-6-

sulfonamit (0,098 g, 0,155 mmol, hiéu suét 87 %) O dang chit rdn mau tréng.

m/z (EST) 634,0 (M+H)".

BUGC 4: O-PHENYL 0-(2,2,2-TRIFLORO-1-(2-FLORO-4-(6-(N-
(ISOXAZOL-3-YL)-N-(4-METOXYBENZYL)SULFAMOYL)-2-
OXOQUINOLIN-1(2H)-YL)-5-METOXYPHENYL)ETYL)
CARBONOTHIOAT

Hoa tan 1-(5-floro-2-metoxy-4-(2,2,2-trifloro-1-hydroxyetyl)phenyl)-N-
(isoxazol-3-y1)-N-(4-metoxybenzyl)-2-oxo-1,2-dihydroquinolin-6-sulfonamit
(0,098 g, 0,155 mmol) trong toluen (2,210 ml). Thém rdy phéan tir 4 A (0,100 g,
0,155 mmol) va DMAP (0,038 g, 0,309 mmol) vao, va khuéy manh hon hop
ndy. Thém tr tir phenyl clorothionoformat (0,043 ml, 0,309 mmol) vao, thu
duoc thé bun sét dac. Khqu héon hop phan ung ¢ 60°C trong hai gio. Loc hon
hop phan ung qua dém CELITE®, rtra dém nay bang DCM. C6 dich loc va tinh
ché bang sic ky cot (RediSep Gold 12g, rua giai gradient EtOAc O0-
100%:Heptan)  thu dugc  O-phenyl  O-(2,2,2-trifloro-1-(2-floro-4-(6-(N-
(isoxazol-3-yl)-N-(4-metoxybenzyl)sulfamoyl)-2-oxoquinolin-1(2H)-yl)-5-
metoxyphenyl)etyl) carbonothioat (0,106 g, 0,138 mmol, hi¢u sudt 89 %) o dang
chét rin mau trang. m/z (ESI) 770,0 (M+H)".
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BusSnH, Et;B — ]
N F
N F Toluen , -78 °C | N .
BUOC 6 o} CF;
o) CF, ) 0
0 BUOC 5 o5 CF, 1

BUOC S: 1-(5-FLORO-2-METOXY-4-(2,2,2-TRIFLOROETYL)
PHENYL)-N-(ISOXAZOL-3-YL)-N-(4-METOXYBENZYL)-2-OXO-1,2-
DIHYDROQUINOLIN-6-SULFONAMIT

O

Hoa tan O-phenyl O-(2,2,2-trifloro-1-(2-floro-4-(6-(N-(isoxazol-3-y1)-N-
(4-metoxybenzyl)sulfamoyl)-2-oxoquinolin-1(2H)-yl)-5-metoxyphenyl)etyl)
carbonothioat (0,106 g, 0,138 mmol) trong toluen (2,75 ml) va lam lanh dén -
78°C. Thém tri-n-butyl thiéc hydrua (0,182 ml, 0,689 mmol) va trietylboran,
dung dich 1,0M trong céc hexan (0,138 ml, 0,138 mmol) vao, sau d6 suc 6ng
bom day khong khi qua dung dich nay, thu duoc dung dich mau hong sang.
Khudy hdn hop phan wng trong 30 phit ¢ -78 °C. Dap tat phan ung bang cach bo
sung nude va chiét bang etyl axetat. Chiét 16p nude bang etyl axetat, va rira cc
16p hiru co da duoc gdp lai béng nude mudi, lam kho béng natri sulfat, loc, va
¢o. Tinh ché vat lidu nay bang sic ky cot (RediSep Gold 12g, ra giai gradient
EtOAc 0-100%:Heptan) thu duogc 1-(5-floro-2-metoxy-4-(2,2,2-
trifloroetyl)phenyl)-N-(isoxazol-3-yl)-N-(4-metoxybenzyl)-2-oxo-1,2-
dihydroquinolin-6-sulfonamit (0,076 g, 0,123 mmol, hi¢u sudt 89 %) ¢ dang
chét rin mau trang. m/z (ESI) 618,0 (M+H)".

BUGC 6: 1-(5-FLORO-2-METOXY-4-(2,2,2-TRIFLOROETYL)
PHENYL)-N-(ISOXAZOL-3-YL)-2-0X0O-1,2-DIHYDROQUINOLIN-6-
SULFONAMIT (Vi DU 6A)

Hoa tan 1-(5-floro-2-metoxy-4-(2,2,2-trifloroetyl)phenyl)-N-(isoxazol-3-
y1)-N-(4-metoxybenzyl)-2-oxo-1,2-dihydroquinolin-6-sulfonamit (0,076 g,
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0,123 mmol) trong TFA (1,0 ml, 12,98 mmol) va gia nhiét dén 50°C trong hai
gid. C6 hon hop phan tng va tinh ché bang sac ky cot (RediSep Gold 40g, rira
giai gradient 0-75% [EtOAc¢/EtOH ty 1¢ 3:1]:Heptan) thu dugc 1-(5-floro-2-
metoxy-4-(2,2,2-trifloroetyl)phenyl)-N-(isoxazol-3-yl)-2-oxo0-1,2-
dihydroquinolin-6-sulfonamit (0,061 g, 0,123 mmol, hiéu suat 100 %) o dang
chat rdn mau trang nho. m/z (ESI) 498,0 (M+H)".

o H
N
AN oY \EN)
A\ /N N O
0=S8 = \O —
— Phan tach déi quang

BUOC 7: (P)-1-(5-FLORO-2-METOXY-4-(2,2,2-TRIFLOROETYL)
PHENYL)-N-(ISOXAZOL-3-YL)-2-OX0-1,2-DIHYDROQUINOLIN-6-
SULFONAMIT (VI DU 6B)

Tinh ché 1-(5-floro-2-metoxy-4-(2,2,2-trifloroetyl)phenyl)-N-(isoxazol-3-
yl)-2-0x0-1,2-dihydroquinolin-6-sulfonamit raxemic (0,061 g, 0,123 mmol)
bang SFC dung dé tach cac chit dong phan déi quang (Regis Whelk-O s.s,
metanol 25%) thu dugc (P)-1-(5-floro-2-metoxy-4-(2,2,2-trifloroetyl)phenyl)-
N-(isoxazol-3-yl)-2-oxo0-1,2-dihydroquinolin-6-sulfonamit (0,027 g, 0,054
mmol, hi¢u suat 44,1 %) ¢ dang chit rdn mau tréng nho. '"H NMR (500 MHz,
DMSO-ds) & ppm 3,66 (s, 3 H) 3,82 (d, /=11,42 Hz, 2 H) 6,35 (br. s., 1 H) 6,71
(d, J/=8,50 Hz, 1 H) 6,77 (d, /=9,28 Hz, 1 H) 7,41 (d, /=5,84 Hz, 1 H) 7,46 (d,
J=9.28 Hz, 1 H) 7,82 (d, J=8,69 Hz, 1 H) 8,19 (d, /=9,60 Hz, 1 H) 8,30 (br. s., |
H) 8,59 (br. s., 1 H). m/z (ESI) 498,0 (M+H)".

Cac hop chat dudi day c6 thé dugc diéu ché tir cac vat liéu ban dau thich
hop theo cac phuong phép twong tu v6i cac phuong phap dé diéu ché cic hop

chat dugc lay lam vi du ¢ trén.
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Tén Hoa hoc

P-1-(5-floro-2-metoxy-
4-(2,2,3,3,3-
pentafloropropyl)phenyl)
-N-(isoxazol-3-yl)-2-
oxo-1,2-
dihydroquinolin-6-
sulfonamit

P-1-(5-floro-2-metoxy-
4-(3,3,3-trifloro-2,2-
dimetylpropyl)phenyl)-
N-(isoxazol-3-yl)-2-o0xo0-
1,2-dihydroquinolin-6-
sulfonamit

P-1-(5-floro-2-metoxy-
4-(4,4,4-trifloro-2-
metylbutan-2-
yl)phenyl)-N-(isoxazol-
3-yl)-2-0x0-1,2-
dihydroquinolin-6-
sulfonamit

10

P-1-(5-floro-2-metoxy-
4-(1,1,3,3,3-
pentafloropropyl)phenyl)
-N-(isoxazol-3-yl)-2-
oxo-1,2-
dihydroquinolin-6-
sulfonamit
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CAC VI DU SINH HOC

Céc thtr nghiém sau day duoc st dung trong viéc kiém tra cac hop chat
lam vi du cua sang ché. DT liéu cua cac vi du dugce kiém tra theo cac quy trinh

duoc mo ta dudi day duoc trinh bay trong Bang 1 dudi day.
Tht nghiém in vitro ddi véi Nav 1,7 hoac Nav 1,5 TWQ

Céc t& bao HEK 293 duoc chuyén nhiém mot cach 6n dinh bang Nav 1,7
hodc Nav 1,5 da dugc ghi lai theo ché do kep va dung cho quﬁn thé véi hé dién
sinh 1y tw dong Quattro lonWorks® theo cac md ta ctiia nha san xuét (Molecular
Devices, LLC, Sunnyvale, CA). Cac dong kénh natri duge do dap tmg lai chudi

khtr cuc ma da gay ra trang thai bt hoat tang Ién lién tiép.

Céc té bao duoc gitt ¢ dién 4p -110 mV trong ba gidy (Nav 1,7) hodc nua
gidy (Nav 1,5) tir dién ap git -15 mV, sau do cho trai qua cac day 26 xung trong
khoang thoi gian 150 ms dén -20 mV véi tin s6 5 Hz. Sau dé, cac té bao duoc
dé khong kep trong thoi gian 3-8 phut trong khi mot mirc ndng do duy nhat cua
hop chat thir nghiém dugc thém vao. Sau dé cac té bao duoc kep lai va duoc
cho trai qua quy trinh dién ap tuong tu. Pé hiéu chinh dong bi thét thoat, lay
dong dinh dugc tao ra boi xung thir 26 dén -20 mV trir di dong ¢ cudi xung thir
26 dén -20 mV. Phin tram tc ché duogc tinh cho mbi néng d6 voi hai mau lap,
va cac duong cong ICso dugc chinh hop véi phan trim trc ché theo mot ham

nong do.
Thur nghiém Nav 1,7 in vitro PX

Cac té bao HEK 293 duoc chuyén nhiém mot cach on dinh vo1 Navl,7
ctua nguoi dugce ghi lai theo ché do kep dién thé té bao toan bd voi hé théng dién
sinh 1y tu dong PatchXpress (Molecular Devices, LLC, Sunnyvale, CA). Cac tac
dong cua hop cht duoc do & trang thai bat hoat mot phﬁn ctia kénh natri. Cac té
bio dugc kep dén dién thé gitr dem lai mirc bat hoat tir 20 dén 50%. DE tao ra
dong natri, cac kénh duoc kich hoat bang xung dén -10 mV trong 20 ms. Giao
thire dién ap nay dugc lap lai voi tbc do 1a 0,1 Hz trong subt thi nghiém. Mot

mirc ndng d6 duy nhét ctia hop chit thir nghiém duoc &p dung cho cac té bao
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trong thoi gian 3 phut. Dong natri dat dinh dugc do khi két thic khoang thoi
gian bé sung hop chit dé xac dinh phan trim e ché. Ba dén nam té bao dugc
kiém tra ddi v&i mdi ndng do, va cac dudng cong ICsp dugce vE theo diém theo
phén trdm tc ché dudi dang ham sé cua nong do. Dir lidu vé cic hop chat tidu

biéu cua sang ché duoc trinh bay trong cdc Bang ¢ day.
Thu nghiém PX Nav 1,5 in vitro

Céac té bao 293 duoc chuyén nhiém mot cach én dinh véi Nav 1,5 di duoc
ghi lai theo ché do kep dién 4p té bao toan bo bang hé thong dién sinh 1y tu dong
PatchXpress theo céc thong sd ky thuat cua nha san xuét (Molecular Devices,
LLC, Sunnyvale, CA). Cac té bao duoc gitt ¢ dién ap git -50 mV dé lam bat
hoat cac kénh natri. Dé tao ra dong natri, dién 4p dugc déi thanh -120 mV dé
phuc hoi mot phan cua cac kénh nay, tiép theo 1a truyén cic xung thir nghiém
v6i thot gian 20 ms dén 0 mV, voi tan s6 0,1 Hz. Mot mure néng do duy nhat cua
hop chét thtr nghiém duoc ap dung cho cac té bao trong thoi gian 5 phit. Dong
natri dat dinh duoc do khi két thic khoang thoi gian bd sung hop chat dé xac
dinh phan tram Gc ché. Téi thiéu hai t& bao dugc kiém tra dbi véi mdi nong do.
Céc dudng cong ICso duge vé theo diém theo phan tram trc ché nhu dudi dang
ham sb cua némg do. Dt liéu vé cac hop chét tiéu biéu cua sang ché dwoc trinh

bay trong cac Bang ¢ day.

Céc hop chat theo sang ché nay ciling co thé dugc thir nghiém trong cac

tht nghiém in vivo dudi day.
M5 hinh chuét Formalin vé dau dai dang

Vao ngay thu nghiém, cé thé thu duoc cic con chudt (chudt Sprague
Dawley duc, Nguyén so) co trong luong tr 260-300g vao lic bat dau thu
nghiém tu Harlan (Indianapolis, IN). T4t ca cac con vat co thé duoc nudi theo
chu ky sang/téi 12/12 gio voi cac deén chiéu sang vao lac 06:00. Cac dong vat
gam nham co thé duoc nhdt hai con trong mot 16ng day kin duoc rai 16i ngd &
trén va co thé tiép can voi thire an va nude mot cach tu do theo y thich. Nén cho

phép cac con vat lam quen véi khu nuoi it nhit 1a nam ngay trude khi bat dau
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thtr nghiém va phai duoc dua vao phong xét nghiém it nhat 30 phut trude khi
cho dung liéu. Céc con vat duoc didu tri trude bang cac hop chat kiém tra thich
hop hodc bing cach dwa qua miéng vao da day bang 6ng thong hodc tiém trong
mang bung & thoi diém mong mudn true khi diéu tri (thuong 13 hai gio trude
khi bit dau thtr nghiém) va sau d6 dwa trg lai 16ng nuodi ciia chiing. Sau khi cho
dung lidu va it nhat 30 phut trudc khi bit dau tha nghiém, c¢6 thé cho cac con vat
lam quen vd1 cac budng xét nghiém riéng biét. Vao thoi diém thu nghiém, moi
con vat co thé duoc boc nhe nhang trong mot chiéc khan dé tho chan sau bén trai
ra. Dung dich pha loang formalin (2,5%) trong dung dich mubi dém phosphat co
thé duoc tiém dudi da vao bé mit lung cua chan sau bén trai véi thé tich 50 pl
bang kim tiém 30 g. Ngay sau khi tiém, mot dai kim loai nho c6 thé dugc gan
vao phia bén cua ban chan sau bén trai bang mot giot LOCTITE (keo déan). Sau
do, cac con vat co thé dugce dua vao buéng xét nghiém va s6 lan rung chan co
thé duoc ghi lai tir 10 dén 40 phut sau khi tiém formalin. Sy rung duoc dinh
nghia 1a su chuyén dong nhanh chéng va tu phét ctia chin sau sau tiém khong
lién quan dén viéc di lai. Su rung c6 thé dinh lugng dugc voi su tro giup cua
May phan tich Pau Thu cam Tu dong do Dai hoc California, Khoa Gay mé San
Diego (University of California, San Diego Department of Anesthesiology - Dai
hoc California, Khoa Gay mé San Diego). Dit liéu ca nhan c6 thé duoc biu dién
dudi dang % hiéu qua tiém tang tdi da (% MPE) duoc tinh theo cong thirc sau: (-
(Piém c4 thé - Piém trung binh cua chit din thude / Diém trung binh cua chét

dan thubc)) * 100 =% MPE

Phép phan tich théng ké co thé dwoc thuc hién bang cach phén tich
phuong sai (ANOVA), véi phén tich hau kiém bang cach sir dung Bonferroni so
v&i nhém chit din vé tac dung chinh dang ké. Dir ligu c6 thé duoc biéu dién
dudi dang % MPE trung binh +/- sai s6 chuan cho mdi nhom.

Th nghiém trudong mé déi voi chudt

Vao ngay thtr nghiém, co thé thu duoc cac con vt (cac con chudt Sprague

Dawley duc, Nguyén so) co trong luong tir 260-300g vao luc bat dau thu
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nghiém tr Harlan (Indianapolis, IN). T4t ca céc con vat c6 thé nudi trong 1ong
theo chu ky séng/tdi 12/12 gid bang dén chiéu sang bat vao lic 06:00. Cac dong
vét gdm nham c6 thé nhdt hai con trong mdt 16ng day kin duoc rdi 16i ngd ¢ trén
va c6 thé tiép can véi thite an va nude mot cach tu do theo y thich. Nén cho
phép cac con vat lam quen v6i khu nudi it nhit 12 ndm ngay trude khi bat dau
thir nghiém va phai dugc dua vao phong xét nghiém it nhét 30 phut trude khi
cho dung liéu. Trong phong tich biét voi phong thir nghiém, cac con vat co thé
duoc didu tri trude bang hop chét thtr nghiém thich hop bang cach qua miéng
vao da day bang dng thong hodc tiém trong khoang bung vao thoi gian mong
mudn trude khi xi 1y (thuong 13 hai gid trude khi bat dau thir nghiém) va sau do
c6 thé duoc dua tro lai 10ng nudi cua chiing cho dén bude xu 1y trude xong. Vao
thoi diém thtr nghiém, c6 thé chuyén dong vat sang phong xét nghiém trudng
mé trong 16ng nudi cua ching. Mdi con vat ¢ thé duge dat trong phong xét
nghiém tach biét va h¢ théng theo déi chuyén dong dugce bat. Nén tit cac dén
chiéu sang 10ng nuoi trong phong xét nghiém va co thé cho phép cic con vat tiép
xtc véi truong mé moi trong 30 phat. May theo doi chuyén dong tw dong, do
San Diego Instruments, San Diego, CA, san xuat c6 thé duoc su dung dé chup
hoat dong khdm phd cta dong vat vdi su tro gitip cia cdc chum tia hdng ngoai
dé phat hién chuyén dong ctia dong vat. Nhitng hanh vi nay bao gdm chuyén
dong co ban va chdm 1én theo chiéu théng dang, co thé duoc str dung lam céc
chi tiéu chinh cho thur nghiém nay. Vao luc két thuc thu nghi¢m, co thé bat cac
dén chiéu sang 16ng nudi va nén dua cac con vat ra khoi céc thiét bi kiém tra. D@
licu ¢6 thé dugc thé hién ¢ dang muc thay d6i tinh theo phan trim so v&i db6i
ching chat dan bang cach s dung phuong trinh sau déy.

(1- (trung binh thir nghiém / trung binh chit dan)) * 100 = Mic Thay doi
tinh theo %.

Phép phan tich théng ké ¢ thé dugc thyc hién bang cach phan tich
phuong sai (ANOVA), v6i phén tich hau kiém bang cach su dung phan mém

Dunnett dé theo ddi cic tac dung chinh déng ké.
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M6 hinh Formalin chudt vé dau dai dang

Chudt (C57B1/6 duc, Nguyén so) ning tir 22-30g vao lic bat dau thu
nghiém thu duogc tir Harlan (Indianapolis, IN). T4t ca cac con vat duoc nudi theo
chu ky sang/toi 12/12 gio bang dén chiéu sang bat vao ltc 06:30. Cic dong vét
gam nhdm dugc nudi riéng trén cac 16ng day kin dwgc 16t bang 18i ngd va tiép
can duoc véi thite an va nude mot cach tu do theo y thich. Cho phép céac con vat
lam quen v6i khu nuo1 it nhét 13 ndm ngay trude khi bat dau thu nghiém va dugc
dua vao phong xét nghiém it nhat 30 phut truée khi cho dung lidu. Céc con vat
duoc didu tri trude bang cac hop chét thir nghiém thich hop hodc bang cach dua
bang dng thong vao da diy qua miéng hodc tiém trong mang bung ¢ thoi diém
mong mudn trude khi diéu tri (thuong 1a hai gio trude khi bat dau thu nghiém)
va sau d6 dua tré lai 1ong nudi cia chung. Sau khi cho dung lidu va it nhat 5
phut trude khi bt dau thir nghiém, cho cic con vat 1am quen vdi cac budng thir
nghiém riéng biét. Vao thoi diém thu nghiém, modi con Vit co thé duoc boc nhe
nhang trong ging tay bang vai dé tho chan sau bén fréi ra. Dung dich pha loang
formalin (2%) trong dung dich mudi dém phosphat co thé duoc tiém dudi da vao
bé mat lung ctia chan sau bén trai vai thé tich 20 pl bang kim tiém 30 g. Sau do,
céc con vat duoc dua vao cdc budng quan sat va cic hanh vi duoc ghi lai trong
60 phut sau khi tiém formalin. Hanh vi gidng nhu dau dugc dinh nghia la liém
va/hodc hién twong nhic chan khong mang trong luong cua chén sau bi tiém
khong gin lién véi su di lai.

Phép phan tich théng ké cé thé duoc thuc hién bing cach phan tich
phuong sai (ANOVA), voi phan tich hau kiém bang cach st dung thtr nghiém
Dunnett hau kiém so v6i nhom chét din vé tic dung chinh dang ké bat ky. Dit
lidu ¢6 thé duoc bidu dién dudi dang gid tri trung binh +/- sai s6 chuan cho mdi
nhom.

Thir nghiém truong mé véi chuot

Chuét (C57BI/6 duc, Nguyén so) ning tir 22-30g vao lic bat dau thi

nghiém thu dwoc tir Harlan (Indianapolis, IN). TAt ca cac con vat dugc nudi theo
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chu ky sang/tdi 12/12 gid bang dén chiéu sang bat vao ltc 06:30. Cac dong vat
gam nhim dugc nudi riéng trén cac 16ng day kin dwgc 16t bang 161 ngd va tiép
can duoc véi thitrc an va nude mot cach tu do theo y thich. Cac con vat duoc cho
phép lam quen va&i khu nuoi it nhét 1a ndm ngay trudce khi bét dau thir nghiém va
dugc dua vao phong xét nghiém it nhat 30 phut trude khi cho dung liéu. Trong
mot phong tach biét vai phong xét nghiém, cac con vat co thé duoc diéu tri
trude bang hop chét tht nghiém thich hop bang cach dua hop chat qua ong
thong vao da day qua miéng hoac tiém trong khoang bung vao thoi gian mong
mudn trude khi diéu tri (thuong 14 hai gio trude khi bat dau thtr nghiém) va sau
d6 c6 thé duoc dua tro lai 10ng nudi cia chung cho dén khi xong budce diéu tri
trude. Vao thoi diém thu nghiém, c¢6 thé chuyén dong vat sang phong xét
nghi¢m truong mo trong 16ng nudi cua chiing. Mdi con vat ¢6 thé duoc dat trong
phong xét nghiém tach biét va hé théng theo doi chuyén dong duoc bat. Cac dén
chiéu sang 16ng nudi trong phong xét nghiém dugc tat va cac con vat dugce phép
kham pha truong mo moi trong 30 phut. May theo doi chuyén dong tw dong, do
San Diego Instruments, San Diego, CA, san xuét c6 thé duoc st dung aé chup
hoat dong khdm pha cua dong vat voi su trg giup cua cac chum tia anh hong
ngoai dé phat hién chuyén dong cua dong vat. Nhiing hanh vi nay bao gbm
chuyén déng co ban va chom lén theo chidu thang dung, co thé dugc su dung
lam céc chi tiéu chinh cho thir nghiém nay. Vao luc két thuc thir nghiém, cac dén
chiéu sang léng nudi co thé dugc bat va cac dong vat dugc dua ra khoi cac thiét

bi kiém tra.

Phép phan tich thong ké cé thé duoc thuc hién bang cach phéan tich
phuong sai (ANOVA), véi phan tich hau kiém bang cach su dung thir nghiém
Dunnett hau kiém so v&i nhom chét dan vé tac dung chinh dang ké bat ky. Dir
liéu c6 thé duge biéu dién dudi dang gia tri trung binh +/- sai s6 chuin cho moi
nhom. DU liéu co thé duogc thé hién & dang muc thay ddi tinh theo ph?m tram so

v6i dbi ching chét dan bang cach st dung phuong trinh sau day:

(1- (trung binh thtr nghi€ém / trung binh chét dan)) * 100 = mic thay doi
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tinh theo %.
Thu nghiém Nhiét CFA

Céac con vét (chudt Sprague Dawley duc, Nguyén so) cé trong luong tu
260-300g vao luc bt dau thu nghiém cé thé thu duoc tir Harlan (Indianapolis,
IN). Tt ca cic con vat co thé dugc nudi trong 16ng theo chu ky sang/toi 12/12
gio bﬁng deén chiéu sang bat vao luc 06:00. Cic dong vat gam nhim c6 thé duoc
nhét hai con trong mot 16ng day kin dugc trai 16i ngd ¢ trén va co thé tiép can
véi thie an va nude mot cach tu do theo y thich. Cac con vat co thé duoc cho
phép lam quen véi khu nudi it nhat 1a nam ngay trudc khi bat dau thir nghiém va
duoc dua vao phong xét nghiém it nhat 30 phut trude khi cho ding lidu. Thu
nghiém nhiét ta chat Freund hoan chinh (Complete Freund’s Adjuvant-CFA) c6
thé su dung lich biéu thi nghiém ba ngay lién tuc gdbm ngay lam quen, ngay
dudng chuan, va ngay th nghiém. Vao ngay 1, cac con vt co thé duoc dua vao
phong xét nghiém, duoc danh dau, va dat trong cac hop thu nghiém riéng biét
trén thiét bi xét nghiém. Co thé cho phép céc con vat khdm phd moi truong nay
trong it nhéat mot gio ma khong thuc su dugc kiém tra. Sau khi quen, dong vat c6
thé duoc dua tro lai cac lé)ng nudi cua ching va tro lai khu nuéi. Vao ngay thu 2,
céc con vat co thé duoc mang tro lai phong xét nghiém va dit trén thiét bi xét
nghiém va dé ching binh tinh lai (thuong 1a 30-45 phut). Sau do ap dung
ngudng nhiét ddy theo quy trinh sau: khi dong vat binh tinh, thiét bi thir nghiém
long ban chan Ugo Basile dugc dat dudi chan sau bén trai cta cac con vat nay;
nat khoi dong dwoc 4n xudng lam bat ngudn nhiét ting mot cach 6n dinh va
déng hd dém gio; khi dat dén ngudng nhiét cia minh, dong vat s€ lam co chan
sau cua né, lam tit dong hd dém gid va kich thich nhiét. Thoi gian cho co chan
nay c6 thé dugc ghi lai ba Jan dbi véi mdi con Vat, v6i it nhat § phut gitra cac lan
tho nghiém va diém trung binh c6 thé dwoc st dung 1am ngudng duong chuin
cta dong vat. Sau khi thu nghiém, co thé tiém cac con vat trong gan ban chan
vl mue 25 pg / 50 pl ta chét Freund hoan chinh vao chan sau bén trai. Sau do,

cac con vat duoc dua tro lai cac 16ng nudi va dua tro lai khu nudi. Vao ngay thu
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nghiém, cac con vat co thé duoc dat tro lai thiét bi xét nghiém nhiét va cac
duong chuan sau thur nghiém CFA thu dugc theo quy trinh dugc tom lugc trén
day. Céc con vat c6 thé dugc diéu tri trude bang hop cht thi nghiém thich hop
hodc bing cach dua qua miéng vao da day bang ong hodc tiém trong mang bung
vao thoi diém diéu tri trude mong mudn (thuong 1a hai gio trude khi bat dau thu
nghi¢ém) va sau do, co thé duoc dua tro lai léng nudi. Ba muoi phut truée khi
thu nghiém, cac con vat co thé duoc dat trén thiét bi nay lan nira. Ngay khi két
thic thoi gian diéu tri trude, cac con vat cd thé duoc kiém tra lan nira theo quy
trinh trén day. Dit lidu c6 thé duoc biéu din dudi dang hidu qua tiém tang toi da

tinh theo phan tram theo cong thitc sau:

(Trung binh sau khi dung thudc - trung binh trudce khi dung thude) / (trung
binh dudng chuén - trung binh trudce khi ding thuée) * 100 =% MPE

Phép phén tich thong k& co thé dugc thuc hién bang cdch phan tich
phuong sai (ANOVA), v6i phan tich hau kiém bang cach sir dung Bonferroni so
voi nhom chét dan vé tic dung chinh déng ké. Dit liéu c6 thé duoc biéu dién

dudi dang % MPE trung binh +/- sai s6 chuan cho mdi nhom.
Thét budc day than kinh cot song (Chung)

Céc con vat (chudt Sprague Dawley duc, Nguyén so) co trong luong tu
150-200g vao luc bat dau thtr nghiém co thé thu duoc tir Harlan (Indianapolis,
IN). Tét ca cic con Vit c6 thé duge nudi theo chu ky sang/tdi 12/12 gidr véi cic
dén chiéu sang vao lic 06:00. Cac dong vat gam nhim c6 thé dugc nhét hai con
mdt 10ng trong cac 16ng day kin duogc rai 16i ngd va co thé tiép can thic an va
nudc mot cach tu do theo y thich. Cac con vat co thé duoc cho phép lam quen
v&i khu nuéi it nhat nim ngay trudce khi bat dau thir nghiém. Sau d6, c6 thé thuc
hién viéc phau thuat dya trén phuong phap duge Kim va Chung (1992) mo ta.
N6i mot cach van gon, cac con vat co thé duoc gy mé bang isofluran va trong
phau treong vo trung. Ving cot sdng thit lung dugc cit bo va 1am 16 ra cac day
thin kinh cot séng & L4-L5. Cac ddy than kinh cot séng L5 duoc nhan dién va

buodc chat bang chi khau 5-0. Co ¢c6 thé dugc dong lai bang chi khau tiéu duge
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va da bang kep vét thuong. Cac con Vit c6 thé duoc dua tro lai khu nudi trong 7-
14 ngay va dugc theo doi hing ngay. Vao ngay thir nghiém, céc con vat co thé
duoc dua vao phong xét nghiém va dat trén san ludi kim loai trong céc budng
xét nghiém riéng biét. Co thé cho phép ching thich nghi véi cac budng nay cho
dén khi chiing binh tinh lai. M6t loat cac soi don Semmes-Weinstein (so1 toc
von Frey) voi luc ubn duoc hiéu chinh sau d6 duoc 4p dung dé xac dinh duong
chuin ting cam dau theo phuong phap dugc Chaplan et al. 1994) thiét 1ap. No6i
mot cach van gon, cac s¢i dugc ap dung vadi luc gia tang (néu khoéng c6 phan
tng véi kich thich trude d6) hodc lyc giam (néu c6 phan tmg véi kich thich
trude do) cho dén khi dat duoc tri ) duong chuén. Sau dé, cac con vat duoc
didu tri true bang cac hop chat thu nghiém thich hop hodc bang cach dua qua
miéng vao da day bang 6ng hodc tiém trong mang bung vao thoi diém diéu tri
trudc mong mudn (thuong 1a hai gio trude khi bat dau thir nghiém) va sau do,
dua tro lai 16ng nudi. Ba muoi phut trude khi thir nghiém, cdc con vat co thé
dugc dat trén thiét bi nay 14n nita. Sau khi két thuc thoi gian diéu tri trudc, quy
trinh trén dwoc lap lai dé xac dinh do hiéu nghiém cua thudc. D ligu c6 thé
duoc thé hién & dang luc tinh theo gam trung binh dé tao ra hanh vi cam thu dau.
Phép phén tich théng ké c6 thé dugc thyc hién bang cach phan tich phuong sai
(ANOVA), v6i phan tich hau kiém bang cach sir dung Bonferroni so vi nhom

chit din vé tac dung chinh dang ké.

Bang 1 cung cap dir liu vé cac hop chat duoc ldy lam vi du trong don
sang ché nay va tai liéu wu tién cua don, trong vai tro la cac hop chat tiéu biéu
cua sang ché nay, nhu sau: tén hop chét (dwoc dat tén theo phén mém ACD,
phién ban 12, trong khi cic tén hop chét trong cac vi du da dugc viét dugc trinh
bay ¢ day duoc dat tén bing cach st dung phan mém ChemDraw Ultra phién
ban 12); va dir li¢u sinh hoc bao gém dir liéu PX Nav 1,7 in-vitro. (ICso tinh theo
uM), dir liu IWQ Nav 1,7 (ICso tinh theo uM), dt licu HLM in vitro
(uL/(phut-mg)), va PXR ngudi @ 2 uM POC S (%), trong d6 Ex. # co san dung
dé chi Vi du sb., cac hop chét cua theo sang ché thé hién céc hoat tinh chéng lai

hNav1,7 cling nhu HLM va di liéu PXR nguoi.
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BANG 1: DU LIEU SINH HOC

TEN HOP CHAT

hNav1
;7 PX
1Cso

(uM)

hNavl,
7IWQ
ICso

(uM)

HLM in

Vitro

(uL/(phut:

mg))

PXR |
nguoi @ 2
uM POC S

(%)

1-(5-floro-2-metoxy-
4-(3,3,3-
trifloropropyl)phenyl)-
N-3-isoxazolyl-2-oxo-
1,2-dihydro-6-
quinolinsulfonamit

0,32

0,002

<14,0 [2]

0,22

1-(5-cloro-2-metoxy-
4-(3,3,3-
trifloropropyl)phenyl)-
N-3-isoxazolyl-2-oxo-
1,2-dihydro-6-
quinolinsulfonamit

0,08

0,005

<14,0

2,38

1-(5-floro-2-metoxy-
4-(3,3,3-
trifloropropyl)phenyl)-
2-0x0-N-3-
pyridazinyl-1,2-
dihydro-6-
quinolinsulfonamit

0,98

0,002

<14,0

3,20

Mixture of 1-(5-floro-
2-metoxy-4-((2R)-
3,3,3-trifloro-2-
metylpropyl)phenyl)-
N-3-isoxazolyl-2-oxo-
1,2-dihydro-6-
quinolinsulfonamit va
1-(5-floro-2-metoxy-
4-((2S)-3,3,3-trifloro-
2-
metylpropyl)phenyl)-
N-3-isoxazolyl-2-0xo-
1,2-dihydro-6-
quinolinsulfonamit

0,72

0,012

<14,0

-0,04

1-(5-floro-2-metoxy-
4-(4,4,4-
triflorobutyl)phenyl)-
N-3-isoxazolyl-2-oxo-
1,2-dihydro-6-
quinolinsulfonamit

0,87

0,002

<140

1,87
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Vi hNavl | hNavl, HLM in PXIE@
~ £ JPX | TIWQ vitro nguoi @ 2
‘Sig TENHOP CHAT "y "1 1egy” | (uL/(phat- | uM POC S
M) | (uM) mg)) (%)
1-(5-floro-2-metoxy-
4-(2,2,2-
6 | trifloroetyl)phenyl)-N- | 0,3195 | 0,00177
A | 3-isoxazolyl-2-oxo- 5 95 <14.0 -L12
1,2-dihydro-6-
quinolinsulfonamit
1-(5-floro-2-metoxy-
4-(2,2,2-
6 triflproetyl)phenyl)-N- 0,0844 0.0053 <140 242
B | 3-isoxazolyl-2-oxo- 2
1,2-dihydro-6-
quinolinsulfonamit

Sang ché trén diy dugc mé ta tuong d6i chi tiét bang cach minh hoa va
bing vi du nhim muc dich giai thich rd rang va dé hiéu. Céc chuyén gia trong
linh vuc nay hiéu réng cac thay ddi hodc cai bién co thé duge thyc hién nam
trong pham vi cua cac yéu cAu bao ho di kém. Do d6, can phai hidu rang phan
mo ta néu trén 12 nham muc dich minh hoa va khong han ché pham vi sang ché.
Do d6, pham vi cua sang ché nén duoc xac dinh ma khong tham chiéu dén phan
md ta néu trén, thay vao do pham vi nay duoc xac dinh tham chiéu dén cac yéu
cAu bao ho keém theo, cing v6i pham vi day du vé cac dang twong duong ma cac
yéu cau bao hd nay duoc chi dinh dén.

Tét ca cac patent, don yéu cdu cap patent va cac cong bd duoc trich dan ¢
day duoc dua toan bo vao day bang cach vién dan phuc vu cho tat ca cac muc
dich trong cung pham vi nhu thé ting patent, don yéu cau cip patent hodc cong

bo riéng 1€ cling dugc boc 10 riéng Ié.
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YEU CAU BAO HOQ

1. Hop chat c6 cong thirc [, hodc muoi duge dung cua ching:

R1
R2 R’
R6
3
R5b R
R®a N O
/
R*—NH-SO, R%®
5 5d .
R R (;

trong do:

R] du’(_)’c ChQn o -CHQ-CF}, -CHz-CHz-CFg, -CHQ-CHQ-CHQ-CFL -CH>-
CH(CH3)-CF3, -CH»-CF»-CF3, -CH,-C(CHz),-CF3, -C(CH3)2-CHa-CF3, -CFo-
CH>-CF3, hoac -CH>-CH»-CHF»;

R? 1a H, halo, Ci-salk, hodc Cishaloalk;

R 1a Cialk, Cighaloalk, -O-Csalk, hodc —CN;
R* 1a heteroaryl ¢é tir 5-6 canh;

Mbi nhom trong s6 cac nhom R°va R 1a hydro; va

Mbi nhom trong sé cic nhom R R%; R R va R* doc lap 1a hydro

hoac halo.

2. Hop chat theo diém 1 c6 cong thirc:

F
Fo|F
F
o
N__O
0
\
BN Z
H O ; hodc muoi duge dung cua ching.
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3. Hop chit theo diém 1 c6 cong thic:

/
O
l9) m

&
4
\ /O
o/w?
\ Z
e}

H ; hodc mudi dugc dung cua ching.

4. Hop chat theo diém 1 ¢6 cong thic:

/
b—\_é

A\
pd

/

—Z

O

<
/(D

:\ zZ
O

T
O/

; hodc mudi duoc dung cua chung.

5. Hop chat theo diém 1 ¢6 cong thirc:

l///

/
O
M
A M
m M

\

&;
—z
(@]
=
O’E
\ =z
O

Iz

; hodc muoi duoc dung cua ching.

6. Hop chét theo diém 1 ¢ cong thic:
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H ; hodc mudi dugc dung cua ching.

7. Hop chat theo diém 1 c6 cong thic:

; hodc muoi1 duge dung cua ching.

8. Hop chat theo diém 1 co cong thirc:

F
F
F
F
o
N_ O
v o LIS
V\ /S
NT N . £ ) .
H O ; hodc mudi dugc dung cua ching.

9. Hop chat theo diém 1 ¢6 cong thuc:
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FUF
F
F
F
~o
N @)
&/\k)\s\\ =

: hodc mudi duoc dung cua chung.
10. Hop chat theo diém 1 ¢ cong thirc:

F

F F
F
e
N_ _O
\ ) =
Q\)\N/S\\
H O

; hodc mudi dugc dung cua ching.

11. Hop chét theo diém 1 c¢6 cong thic:

F
F F
F
~o
N (@)
&\)\N/\\S\\ =
H O

; hodc muoi duge dung cua chung.

12. Hop chat theo diém 1 c6 cong thirc:
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H : hodc mubi duoc dung cua chung.
13. Mudi duoc dung ctia hop chét theo diém 2.
14. Mubi duoc dung cta hop chét theo diém 3.
15. Mubi dugc dung cua hop chét theo diém 4.
16. Mubi duoc dung cua hop chét theo diém 5.
17. Mubi duoc dung cua hop chét theo diém 6.
18. Mudi duoc dung cua hop chat theo diém 7.
19. Muéi dugc dung ciia hop chit theo diém 8.
20. Mudi duoc dung cua hop chat theo diém 9.
21. Mubi duge dung ctia hop chét theo diém 10.
22. Mubi duoc dung cua hop chét theo diém 11.
23. Mubi duoc dung ctia hop chét theo diém 12.

24. Dugc pham chtra lugng htru hi¢u cua hop chat hoac mudi duoc dung cua

ching theo diém bét ky trong sb cac diém tir 2 dén 12 va chat mang dugc dung.
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